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3 Saponins
3.1 Dammarane-type Saponins

Table 3-1-1: Cos, MFs, and TSs of dammarane-type saponins 3-1-1∼3-1-21.

No. Compounds MFs Test
solvents

Refer-
ences

3-1-1 lotoside I C48H80O19 CD3OD [1]
3-1-2 lotoside II C48H80O19 CD3OD [1]
3-1-3 mabioside D C42H70O14 CD3OD [2]
3-1-4 mabioside A C47H76O19 CD3OD [3]
3-1-5 bacopasaponin D C41H66O13 C5D5N [4]
3-1-6 jujuboside C C53H86O22 CD3OD [1]
3-1-7 bacopasaponin G 1○ C42H66O13 C5D5N [5]
3-1-8 bacoside A6 C47H74O17 C5D5N [5]
3-1-9 bacopasaponin E C51H82O21 C5D5N [6]
3-1-10 3β,12β,23S,24R-tetrahydroxy-20S,25-

epoxydammarane
3-O-[β-D-glucopyranosyl(1→2)]-β-D-xylopyranoside

C41H70O14 C5D5N [7]

3-1-11 3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-glucopyranoside

C41H70O14 C5D5N [7]

3-1-12 23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-xylopyranoside

C42H70O14 C5D5N [7]

3-1-13 23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-glucopyranoside

C43H72O15 C5D5N [7]

3-1-14 3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)][β-D-xylopyranosyl-
(1→6)]-β-D-glucopyranoside

C46H78O18 C5D5N [7]

3-1-15 3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-glucopyranosyl(1→2)][β-D-xylopyranosyl-
(1→6)]-β-D-glucopyranoside

C47H80O19 C5D5N [7]

3-1-16 23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)][β-D-xylopyranosyl-
(1→6)]-β-D-glucopyranoside

C48H80O19 C5D5N [7]

3-1-17 3β,12β,23S,25-tetrahydroxy-20S,24S-
epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-glucopyranoside

C41H70O14 C5D5N [8]

3-1-18 cyclocarioside B C42H72O12 C5D5N [9]
3-1-19 cyclocarioside C C42H70O13 C5D5N [9]
3-1-20 pterocaryoside A C36H60O9 CD3OD [10]
3-1-21 pterocaryoside B C35H58O9 CD3OD [10]
1○The inconsistency of nomenclature for compounds in the literature occurred, bacopasaponin G and
bacopasaponin H were used for the same compound.

https://doi.org/10.1515/9783110631555-003
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Table 3-1-2: 1H NMR spectroscopic data of dammarane-type saponins 3-1-1∼3-1-5.

H 3-1-1 3-1-2 3-1-3 3-1-4 3-1-5

1 1.00m 0.97m – 1.95, 0.98 –
2 1.66m, 1.93m 1.68m, 1.94m – 1.92, 1.68 –
3 3.10 dd(11.5, 4) 3.19 dd(11.5, 3.5) – 3.14 3.30 dd(11.7, 4.4)
5 0.74 br d(10) 0.76 br d(11) – 0.75 –
6 1.20m, 1.51m 1.20m, 1.50m – 1.50, 1.40 –
7 1.50m, 1.52m 1.50m – 2.13, 1.51 –
9 1.30m 1.31m – 1.24 –
11 – 1.65, 1.36 –
12 1.68m, 1.96m – 2.36, 1.55 –
13 2.10m 2.05m – 2.38 2.81 dddd

(1.4, 4.4, 5.4, 13.2)
15 3.92 s 3.92 s 5.06 –
17 1.86 d(11.5) 1.88 d(11) – 2.38 –
18 1.13 s 1.13 s 0.84 s 1.21 1.05 s
19 0.89 s 0.89 s 0.94 s 0.90 0.71 s
21 1.24 s 1.24 s – 1.41 1.37 s
22 3.81 br t(8) 3.79 dt(7, 1.5) 4.01 t(6.7) 4.07 2.59 ddd

(2.2, 2.2, 10.5)
23 2.24m 2.25m – 2.59 α 3.85 dd(2.2, 10.7)

2.42 β 4.68 dd(2.2, 10.7)
24 5.21 br t(6.5) 5.21 br t(7) 5.31m 5.24 5.82 dsept

(10.7, 1.2)
26 1.66 br s 1.65 d(1) 1.13 s 1.72 1.69 d(1.2)
27 1.62 br s 1.61 d(1) 1.0 s 1.69 1.61 d(1.2)
28 1.03 s 1.02 s 1.35 s 0.82 1.27 s
29 0.84 s 0.85 s 1.74 s 1.02 1.01 s
30 0.94 s 0.94 s 1.78 s 0.96
1󸀠 4.40 d(7.5) 4.44 d(7.5) 4.50 d(7.7) 4.31 4.95 d(8)
2󸀠 3.83 dd(9, 7.5) 3.57 dd(8, 7.5) 3.36 dd(7.8, 9.4) 3.19 –
3󸀠 3.75 dd(9, 2.5) 3.71 dd(9, 8) 3.55 t(7.4) 3.34 –
4󸀠 4.11 br d(3) 3.47 dd(10, 9) 3.48 t(7.6) 3.27 –
5󸀠 3.51 br t(6) 3.29m 3.6m 3.39 –
6󸀠 3.72m 3.68 dd(11.5, 5.5) 3.78 dd(6.0, 12.0) 3.95 –

3.85 dd(11.5, 2.5) 4.15 dd(1.7, 13.0) 3.59
1󸀠󸀠 5.38 d(1.5) 5.44 d(1.5) 4.92 d(1.8) 4.74 6.31 d(1.2)
2󸀠󸀠 3.95 dd(3.5, 1.5) 3.97 dd(3.5, 1.5) 3.99m 3.82 –
3󸀠󸀠 3.75 dd(9.5, 3.5) 3.73 dd(9.5, 3.5) 3.78 dd(6.1, 9.9) 3.67 –
4󸀠󸀠 3.38 t(9.5) 3.39 t(9.5) 3.56 t(9.5) 3.37 –
5󸀠󸀠 4.00 dq(9.5, 6.5) 4.00 dq(9.5, 6) 3.87 dq(3.5, 6.4) 3.67 –
6󸀠󸀠 1.21 d(6.5) 1.22 d(6) 1.45 d(6.1) 1.25
1󸀠󸀠󸀠 4.50 d(7.3) 4.52 d(8) 4.43
2󸀠󸀠󸀠 3.28 t(8) 3.25 dd(9.5, 8) 3.23
3󸀠󸀠󸀠 3.34m 3.38 t(9.5) 3.34
4󸀠󸀠󸀠 3.31m 3.30m 3.39
5󸀠󸀠󸀠 3.30m 3.35m 3.23
6󸀠󸀠󸀠 3.67 dd(12, 4.5) 3.62 dd(11.5, 6) 3.78

3.84 dd(12, 2) 3.90 dd(11.5, 2) 3.70
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Table 3-1-3: 1H NMR spectroscopic data of dammarane-type saponins 3-1-6∼3-1-10.

H 3-1-6 3-1-7 3-1-8 3-1-9 3-1-10

1 0.98m 0.68, 1.43 0.58, 1.36 – 1.72m, 0.96m
2 1.65m, 1.82m 1.80, 2.17 1.73, 2.18 – 2.19m, 1.96m
3 3.10 dd(10, 4) 3.35 dd(11.2, 4.0) 3.25 dd(12, 4) – 3.34 dd(11.7, 4.3)
5 0.73 dm(9) 0.68 0.58 – 0.80 d(11.0)
6 1.54m 1.38, 1.53 1.44, 1.54 – 1.58m, 1.46m
7 1.54m, 1.44m 1.40, 1.54 1.26, 1.44 – 1.48m, 1.29m
9 – 0.82 0.78 – 1.53m
11 – 1.53 1.47 – 2.13m, 1.45m
12 – 1.78, 2.20 1.80, 2.18 – 3.83m
13 2.48m 2.85 br d(11.6) 2.76 br d(10) – 2.02 t(10.0)
15 1.19m 1.54 1.66 – 1.52m

2.05 d(8.5) 2.05 1.84 1.03m
16 1.91m, 1.43m
17 1.00 d(7) – 2.31m
18 1.13 s 1.03 s 0.92 s 1.03 s 0.96 s
19 0.87 s 0.77 s 0.68 s 0.64 s 0.91 s
21 1.13 s 1.65 s 1.67 s 1.48 s 1.52 s
22 1.46m, 1.33m 3.27 1.45, 2.01 – 2.31m, 2.23m
23 4.67 ddd(10, 8, 2) 3.94, 4.02 5.06 5.33 t-like 4.52m
24 5.15 dt(8, 1) 4.78 br d(9.2) 5.43 d(8.0) 5.48m 3.91 d(9.3)
26 1.71 br s 1.65 s 1.65 s 1.68 s 1.67 s
27 1.67 d(1) 1.65 s 1.64 s 1.80 s 1.80 s
28 1.00 s 1.30 s 1.25 s 1.25 s 1.31 s
29 0.84 s 0.99 s 1.04 s 0.94 s 1.17 s
30 3.87 d(9) 4.28 4.25 – 1.00 s

4.02 d(8)
1󸀠 4.45 d(5) 4.88 d(7.6) 4.88 d(7.6) 4.75 d(7) 4.91 d(6.6)
2󸀠 3.87m 4.04 4.09 – 4.27m
3󸀠 3.83m 4.19 4.17 – 4.30m
4󸀠 4.08 dd(4, 2) 4.04, 4.19 3.94, 4.01 – 4.23m
5󸀠 3.52 d(10) 3.92 3.86 – 4.38m

3.85 dd(10, 3) 3.77 t(10.4)
6󸀠 4.32, 4.53 4.16, 4.45
1󸀠󸀠 5.20 d(1.5) 5.25 d(8.0) 6.26 br s 6.05 br s 5.42 d(7.6)
2󸀠󸀠 3.92 dd(3.5, 1.5) 4.06 5.03 – 4.30m
3󸀠󸀠 3.71 dd(9.5, 3.5) 4.21 4.88 – 4.18m
4󸀠󸀠 3.38 t(9.5) 4.19 4.82 – 4.40m
5󸀠󸀠 3.85m 4.10 4.20, 4.35 – 4.00m
6󸀠󸀠 1.20 d(6) 4.28, 4.48 4.53m
1󸀠󸀠󸀠 4.49 d(7.5) 5.19 d(7.6) 5.05 d(8)
2󸀠󸀠󸀠 3.28 dd(9, 7) 3.96 –
3󸀠󸀠󸀠 3.38m 4.03 –
4󸀠󸀠󸀠 3.30 t(nd) 4.07 –
5󸀠󸀠󸀠 3.52m 4.21 –
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Table 3-1-3 (continued)

H 3-1-6 3-1-7 3-1-8 3-1-9 3-1-10

6󸀠󸀠󸀠 3.73 dd(11, 7) 4.20 –
4.14 dd(11, 1.5) 4.56

1󸀠󸀠󸀠󸀠 4.34 d(8) 4.84 d(7)
2󸀠󸀠󸀠󸀠 3.19 dd(9, 8) –
3󸀠󸀠󸀠󸀠 3.35m –
4󸀠󸀠󸀠󸀠 3.27m –
5󸀠󸀠󸀠󸀠 3.65 dd(11, 5) –
6󸀠󸀠󸀠󸀠 3.85 d(11)

Table 3-1-4: 1H NMR spectroscopic data of dammarane-type saponins 3-1-11∼3-1-15.

H 3-1-11 3-1-12 3-1-13 3-1-14 3-1-15

1 1.53m, 0.86m 1.72m, 0.99m 1.53m, 0.81m 1.72m, 1.00m 1.70m, 0.96m
2 2.30m, 1.80m 2.40m, 1.95m 2.40m, 1.83m 2.40m, 1.90m 2.30m, 1.90m
3 3.30 dd(11.4, 4.0) 3.35 dd(11.6, 4.0) 3.31 dd(11.6, 4.2) 3.34 dd(11.6, 4.3) 3.20 br d(11.5)
5 0.74 d(10.0) 0.84 d(10.6) 0.73 d(10.5) 0.73 d(9.4) 0.77 d(10.3)

1.61m 1.55m
6 1.58m, 1.45m 1.49m 1.40m 1.60m, 1.45m 1.57m, 1.42m
7 1.41m 1.50m 1.41m 1.46m 1.34m

1.20m 1.30m 1.20br d(10.4) 1.25m 1.18m
9 1.41m 1.53m 1.40m 1.50m 1.40m
11 2.02m, 1.45m 2.16m, 1.50m 2.02m, 1.43m 2.14m, 1.40m 2.10m, 1.30m
12 3.78m 3.83m 3.79m 3.82m 3.72m
13 1.99 t(10.0) 2.00m 1.91 t(10.1) 2.01 t(10.2) 1.95 t(10.0)
15 1.45m, 0.98m 1.50m, 1.04m 1.42m, 0.97m 1.52m, 1.04m 1.43m, 0.95m
16 1.90m, 1.43m 1.90m, 1.38m 1.81m, 1.48m 1.90m, 1.43m 1.90m, 1.41m
17 2.24m 2.31m 2.24m 2.30m 2.21m
18 0.89 s 1.01 s 0.96 s 0.96 s 0.85 s
19 0.83 s 0.94 s 0.83 s 0.92 s 0.79 s
21 1.46 s 1.57 s 1.31 s 1.52 s 1.43 s
22 2.27m, 2.18m 2.38m, 2.20m 2.29m, 2.10m 2.32m, 2.23m 2.24m, 2.18m
23 4.45m 5.80 dt(10.5, 4.0) 5.70 dt(10.5, 4.0) 4.52m 4.50m
24 3.85 d(9.3) 4.10 d(9.9) 4.00 d(9.8) 3.92 d(9.3) 3.85 d(9.2)
26 1.61 s 1.64 s 1.62 s 1.69 s 1.60 s
27 1.74 s 1.80 s 1.74 s 1.81 s 1.74 s
28 1.32 s 1.37 s 1.32 s 1.32 s 1.26 s
29 1.12 s 1.18 s 1.11 s 1.20 s 1.09 s
30 0.97 s 1.02 s 0.97 s 0.99 s 0.89 s
OAc 2.08 s(23-OAc) 2.01 s(23-OAc)
1󸀠 4.93 d(7.6) 4.90 d(7.3) 4.93 d(7.7) 4.94 d(7.7) 4.88 d(7.4)
2󸀠 4.14m 4.18m 4.12m 4.12m 4.12m
3󸀠 4.30m 4.25m 4.30m 4.21m 4.21m
4󸀠 4.17m 4.30m 4.15m 4.20m 4.20m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.1 Dammarane-type Saponins | 7

Table 3-1-4 (continued)

H 3-1-11 3-1-12 3-1-13 3-1-14 3-1-15

5󸀠 4.25m 4.39 dd(11.2, 4.7) 4.12m 4.31m 4.21m
3.78m

6󸀠 4.56 d(11.3) 4.56 d(10.2) 4.86 d(10.4) 4.80 d(10.9)
4.37m 4.33m 4.38m 4.28m

1󸀠󸀠 5.25 d(7.0) 5.30 d(7.2) 5.25 d(6.9) 5.27 d(7.2) 5.03 d(7.6)
2󸀠󸀠 4.12m 4.19m 4.10m 4.14m 4.15m
3󸀠󸀠 4.15m 4.21m 3.90m 4.21m 3.90m
4󸀠󸀠 4.22m 4.22m 4.20m 4.30m 4.29m
5󸀠󸀠 4.40m 4.46 dd(11.2, 5.1) 4.40m 4.44m 4.21m

3.70 t(10.6) 3.78m 3.72 t(10.6)
6󸀠󸀠 4.45m
1󸀠󸀠󸀠 5.02 d(7.4) 4.95 d(7.3)
2󸀠󸀠󸀠 4.10m 4.03m
3󸀠󸀠󸀠 4.11m 4.12m
4󸀠󸀠󸀠 4.30m 4.07m
5󸀠󸀠󸀠 4.40m 4.33m

3.75 t(11.5) 3.69 t(11.0)

Table 3-1-5: 1H NMR spectroscopic data of dammarane-type saponins 3-1-16∼3-1-18.

H 3-1-16 3-1-17 3-1-18

1 1.65m 1.62m 3.16br d(13.6)
0.90m 0.88m 2.12m

2 2.60m, 1.86m 2.27m, 1.91m (ov)
3 3.28 dd(11.3, 3.5) 3.39 dd(11.6, 4.2) 3.59m
5 0.67 d(9.0), 1.50m 0.80 d(9.5) 1.66m
6 1.37m 1.59m 1.54m
7 1.39m, 1.18m 1.49m, 1.27m 1.50m, 1.16m
9 1.40m 1.54m 1.91dd(10.8, 4.3)
11 2.07m 2.12m 2.87br d(12.4)

1.42m 1.48m
12 3.73m 3.89m 4.39ddd(10.4, 10.4, 4.7)
13 1.90 t(10.5) 2.09m 1.83br d(10.4)
15 0.95m, 1.42m 1.11m, 1.62m 0.94m, 1.36∼1.41m
16 1.81m, 1.42m 1.96m 2.02m, 1.92m
17 2.20m 2.40m 1.87∼1.95m
18 0.91 s 0.96 s 1.07 s
19 0.83 s 0.90 s 1.42 s
21 1.48 s 1.51 s 1.14 s
22 2.10m, 2.28m 2.48m, 2.51m 1.55m, 1.71∼1.75m
23 5.73 dt(10.8, 4.0) 5.12m 2.02m
24 4.02m 4.30 d(7.9) 3.94 t(7.2)
26 1.61 s 1.69 s 1.44 s
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Table 3-1-5 (continued)

H 3-1-16 3-1-17 3-1-18

27 1.73 s 1.71 s 1.39 s
28 1.26 s 1.39 s 1.00 s
29 1.10 s 1.20 s 1.30 s
30 0.91 s 1.02 s 0.56 s
OAc 2.00 s(23-OAc)
1󸀠 4.86 d(7.6) 5.00 d(7.6) 4.74 d(7.8)
2󸀠 4.02m 4.20m 4.01 t(8.5)
3󸀠 4.22m 4.37m 3.72∼3.76m
4󸀠 4.10m 4.24m 4.17 t(8.9)
5󸀠 4.22m 4.22m 3.82m
6󸀠 4.27m, 4.80 d(10.7) 4.42m, 4.64 d(10.2) 1.60 d(5.6)
1󸀠󸀠 5.23 d(7.2) 5.32 d(6.8) 5.02 d(7.8)
2󸀠󸀠 4.08m 4.20m 3.98 t(9.0)
3󸀠󸀠 4.12m 4.01m 3.72∼3.76m
4󸀠󸀠 4.20m 4.30m 4.14 t(8.8)
5󸀠󸀠 4.31m 3.78 t(10.5), 4.46m 3.72m
6󸀠󸀠 1.59 d(5.9)
1󸀠󸀠󸀠 4.98 d(7.2)
2󸀠󸀠󸀠 4.02m
3󸀠󸀠󸀠 4.02m
4󸀠󸀠󸀠 4.20m
5󸀠󸀠󸀠 3.67 t(9.7), 4.35m

Table 3-1-6: 1H NMR spectroscopic data of dammarane-type saponins 3-1-19∼3-1-21.

H 3-1-19 3-1-20 3-1-21

1 1.78m, 3.03 br d(13.5) 1.49m, 2.45 ddd(5, 13, 13) 1.52m, 2.50m
2 (ov) 2.23m, 2.66 ddd(5, 13, 13) 2.24m, 2.62m
3 3.47m
5 1.56m 1.78m 1.80m
6 1.50m 1.74m, 1.63m 1.77m, 1.61m
7 1.14 br d(12.6), 1.50m 1.07m, 1.42m 1.08m, 1.42m
9 1.88 dd(10.1, 4.2) 1.80m 1.82m
11 1.56m, 2.97 br d(12.3) 1.37m, 2.35m 1.33m, 2.40m
12 4.38 ddd(10.6, 10.6, 5.2) 4.07 ddd(4.5, 10.7, 10.7) 4.12 ddd(4.5, 10.5)
13 1.83 br d(10.7) 1.90m 1.94m
15 0.98m, 1.36∼1.39m 1.19m, 1.56m 1.21m, 1.55m
16 (ov) 1.31m, 1.87m 1.31m, 1.90m
17 1.96m 2.02m 2.04m
18 1.02 s 0.96 s 0.98 s
19 1.46 s 1.09 s 1.09 s
21 1.18 s 1.16 s 1.16 s
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Table 3-1-6 (continued)

H 3-1-19 3-1-20 3-1-21

22 (ov) 2.19m 2.20m, 1.95m
23 2.03m 5.71m 5.68m
24 3.96 t(7.2) 5.63 d(15.5) 5.62 d(15.5)
26 1.50 s 1.27 s 1.28 s
27 1.30 s 1.27 s 1.28 s
28 0.88 s 4.69 br s, 4.84 br s 4.85 br s, 4.72 br s
29 1.20 s 1.76 s 1.77 s
30 0.68 s 1.04 s 1.07 s
1󸀠 5.41 d(4.1) 4.35 d(7.5) 4.28 d(6.5)
2󸀠 4.71m 3.20m 3.51m
3󸀠 4.56 br d(6.4) 2.99 t(9.1) 3.50m
4󸀠 4.82m 3.29m 3.79m
5󸀠 4.78 dd(3.0, 11.7) 3.24m 3.52 (ov)

4.59 dd(4.0, 11.4) 3.89 dd(1.5, 13)
6󸀠 1.25 d(6.0)
OAc 1.94 s(5󸀠-OAc)
1󸀠󸀠 4.92 d(7.6)
2󸀠󸀠 4.37m
3󸀠󸀠 4.15 dd(9.2, 3.5)
4󸀠󸀠 4.22m
5󸀠󸀠 3.80 br d(11.7), 4.29 dd(11.7, 1.7)

Table 3-1-7: Cos, MFs, and TSs of dammarane-type saponins 3-1-22∼3-1-56.

No. Compounds MFs Test
solvents

References

3-1-22 notoginsenoside ST-3 C43H74O15 C5D5N [11]
3-1-23 notoginsenoside ST-5 C47H80O18 C5D5N [11]
3-1-24 sapinmusaponin E C43H74O13 CD3OD [12]
3-1-25 floralginsenoside E C42H72O15 C5D5N [13]
3-1-26 chilianoside K C36H62O10 CD3OD [14]
3-1-27 chilianoside L C38H64O11 CD3OD [14]
3-1-28 chilianoside E C38H64O12 CD3OD [14]
3-1-29 chilianoside F C36H62O11 CD3OD [14]
3-1-30 chilianoside G C38H64O12 CD3OD [14]
3-1-31 sapinmusaponin C C42H72O14 CD3OD [12]
3-1-32 sapinmusaponin D C43H74O14 CD3OD [12]
3-1-33 notoginsenoside ST-2 C43H74O15 C5D5N [11]
3-1-34 sapinmusaponin O C42H72O12 CD3OD [15]
3-1-35 sapinmusaponin P C42H72O12 CD3OD [15]
3-1-36 3-O-[β-D-glucopyranosyl-(1→2)-β-D-glucopyranosyl]-

dammara-20S,24S-epoxy-3β,12β,25-triol
C42H72O14 C5D5N [16]

3-1-37 polysciasoside A C42H70O13 CD3OD [17]
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Table 3-1-7 (continued)

No. Compounds MFs Test
solvents

References

3-1-38 1β,2α,3β,20(R)-tetrahydroxydammar-24-ene-3-O-α-
L-rhamnopyranosyl-(1→2)-β-D-glucopyranoside

C42H72O13 CD3OD [18]

3-1-39 chilianoside A C36H62O9 CD3OD [14]
3-1-40 sapinmusaponin A C42H72O13 CD3OD [12]
3-1-41 chilianoside H C36H62O10 CD3OD [14]
3-1-42 chilianoside I C38H64O11 C5D5N [14]
3-1-43 chilianoside J C38H64O11 CD3OD [14]
3-1-44 chilianoside B C38H64O12 CD3OD [14]
3-1-45 chilianoside C C36H62O11 CD3OD [14]
3-1-46 chilianoside D C38H64O12 CD3OD [14]
3-1-47 sapinmusaponin B C42H72O14 CD3OD [12]
3-1-48 ginsenoside Rz1 C42H70O12 C5D5N [19]
3-1-49 notoginsenoside ST-1 C36H62O10 C5D5N [11]
3-1-50 notoginenoside R8 C36H62O10 C5D5N [20]
3-1-51 notoginenoside R9 C36H62O10 C5D5N [20]
3-1-52 notoginsenoside Rw2 C41H70O14 C5D5N [21]
3-1-53 floralquinquenoside A C36H62O11 C5D5N [22]
3-1-54 floralquinquenoside C C42H72O15 C5D5N [22]
3-1-55 floralquinquenoside B C42H72O15 C5D5N [22]
3-1-56 ginsenoside Rh4 C36H60O8 C5D5N [23]
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Table 3-1-8: 1H NMR spectroscopic data of dammarane-type saponins 3-1-22∼3-1-24, 3-1-28, and
3-1-31.

H 3-1-22 3-1-23 3-1-24 3-1-28 3-1-31

1 1.45m, 0.72m 1.48m, 0.78m 1.63m, 0.96m 3.14 d(9) 1.63m, 0.94m
2 2.17m, 1.80m 2.19m, 1.86m 1.90m, 1.65m 3.46 t(9) 1.98m, 1.66m
3 3.28 dd(4, 11.5) 3.30m 3.17 dd(11.0, 4.0) 3.04 d(9) 3.17 dd(11.2, 4.0)
5 0.66m 0.69m 0.81m 0.81m 0.81m
6 1.47m, 1.34m 1.49m, 1.38m 1.62m, 1.55m 1.59m, 1.27m 1.63m, 1.55m
7 1.45m, 1.21m 1.48m, 1.25m 3.69 dd(11.2, 4.4) 1.58m, 1.25m 3.70m
9 1.35m 1.40m 1.24m 1.56m 1.22m
11 1.91m, 1.36m 2.03m, 1.49m 1.52m, 1.30m 2.48 dd(13), 1.36m 1.53m, 1.32m
12 3.87m 3.90m 1.68m, 1.33m 1.91 d(13), 1.26m 1.71m, 1.33m
13 2.09m 2.06m 1.70m 1.72m 1.73m
15 1.69m, 1.08m 1.60m, 1.04m 1.67m, 1.35m 1.49m, 1.05m 1.69m, 1.36m
16 2.01m, 1.52m 1.91m, 1.47m 1.96m, 1.26m 1.68m, 1.36m 1.98m, 1.26m
17 2.77m 2.36m 1.98m 1.69m 2.01m
18 0.75 s 0.80 s 0.97 s 1.00 s 0.97 s
19 0.97 s 1.02 s 0.85 s 0.97 s 0.85 s
21 2.08 s 1.43 s 1.11 s 1.08 s 0.98 s
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Table 3-1-8 (continued)

H 3-1-22 3-1-23 3-1-24 3-1-28 3-1-31

22 5.80 d(9.7) 2.78m, 2.49m 2.23m, 2.22m 2.18m(2H) 4.28 d(7.2) 1○, 3.82m
23 4.48m 6.31m 5.68 dt(16.0, 7.2) 5.75 dt(16, 7) 5.57m

6.48 dd(15.6, 7.2) 1○

24 3.77 d(4.9) 6.02 d(15.5) 5.45 d(16.0) 5.59 d(16) 6.29 d(15.6) 1○, 5.74m
26 1.56 s 1.55 s 1.25 s 1.30 s(6H) 1.28 s
27 1.52 s 1.54 s 1.25 s 1.28 s
28 1.27 s 1.28 s 1.04 s 0.98 s 1.04 s
29 1.08 s 1.11 s 0.86 s 0.76 s 0.86 s
30 0.93 s 0.94 s 0.91 s 0.89 s 0.94 s
OMe 3.41 s(21-OMe) 3.14 s(25-OMe)
1󸀠 4.92 d(7.5) 4.93 d(7.5) 4.40 d(7.2) 4.53 d(8) 4.39 d(7.3)
2󸀠 4.23m 4.14m 3.39 d(8.0, 7.2) 4.80 d(8.9) 3.39m
3󸀠 4.24m 4.35m 3.45 t(8.0) 3.52 t(9) 3.44 t(8.4)
4󸀠 4.13m 4.09m 3.27 t(8.0) 3.40 t(9) 3.26 t(8.4)
5󸀠 3.92m 3.95m 3.23 dd(5.2, 2.0) 3.35m 3.23m
6󸀠 4.56m 4.57 br d(10) 3.84 dd(12.0, 2.0) 3.89 dd(2, 12) 3.83 dd(11.0, 1.2)

4.35m 4.34m 3.65 dd(12.0, 5.2) 3.68 dd(6, 12) 3.64 dd(11.0, 5.6)
OAc 2.09 s(2󸀠-OAc)
1󸀠󸀠 5.37 d(7.6) 5.53 d(7.5) 5.36 d(1.6) 5.35 br s
2󸀠󸀠 4.11m 4.18m 3.94 dd(3.2, 1.6) 3.94m
3󸀠󸀠 4.31m 4.28m 3.74 dd(9.6, 3.2) 3.72 dd(9.2, 3.2)
4󸀠󸀠 4.31m 4.18m 3.35 t(9.6) 3.35 t(9.2)
5󸀠󸀠 3.92m 3.87m 3.97 dd(6.4, 3.2) 3.97m
6󸀠󸀠 4.48m, 4.45m 4.50mbr d 1.21 d(6.4) 1.20 d(6.4)
1󸀠󸀠󸀠 5.39 d(6.5) 1.20 d(6.4)
2󸀠󸀠󸀠 4.09m
3󸀠󸀠󸀠 4.32m
4󸀠󸀠󸀠 4.14m
5󸀠󸀠󸀠 4.34m, 3.68m
1○The data in the literature were recorded in C5D5N.

Table 3-1-9: 1H NMR spectroscopic data of dammarane-type saponins 3-1-25∼3-1-27, 3-1-29, and
3-1-30.

H 3-1-25 3-1-26 3-1-27 3-1-29 3-1-30

1 – 3.16 d(9) 3.14 d(9) 3.16 d(9) 3.15 d(9)
2 – 3.51 t(9) 3.48 t(9) 3.50 t(9) 3.48 t(9)
3 3.31 dd(4.5, 11.9) 3.05 d(9) 3.02 d(9) 3.05 d(9) 3.02 d(9)
12 3.92m – – – –
18 1.06 s 1.08 s 1.08 s 1.08 s 1.08 s
19 0.87 s 1.08 s 1.08 s 1.08 s 1.08 s
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Table 3-1-9 (continued)

H 3-1-25 3-1-26 3-1-27 3-1-29 3-1-30

21 1.43 s 1.00 s 1.00 s 1.00 s 1.00 s
23 6.25 ddd(5.7, 8.9, 16.0) 5.71 dt(16, 7) 5.71 dt(16, 7) 5.76 dt(16, 7) 5.76 dt(16, 7)
24 6.04 d(16.0) 5.59 d(16) 5.60 d(16) 5.59 d(16) 5.59 d(16)
26 1.56 s 1.27 s 1.27 s 1.29 s(6H) 1.27 s(6H)27 1.57 s 1.27 s 1.27 s
28 1.31 s 0.98 s 0.98 s 0.98 s 0.98 s
29 1.13 s 0.90 s 0.90 s 0.89 s 0.89 s
30 0.97 s 0.89 s 0.89 s 0.89 s 0.89 s
1󸀠 4.92 d(7.7) 4.33 d(8) 4.33 d(8) 4.33 d(8) 4.34 d(8)
6󸀠 – 3.88 dd(2, 12) 4.43 dd(2, 12) 3.88 dd(2, 12) 4.43 dd(2, 12)

3.66 dd(5, 12) 4.17 dd(6, 12) 3.66 dd(5, 12) 4.17 dd(6, 12)
OAc 2.09 s(6󸀠-OAc) 2.09 s(2󸀠-OAc)
1󸀠󸀠 5.35 d(7.7)

Table 3-1-10: 1H NMR spectroscopic data of dammarane-type saponins 3-1-32∼3-1-36.

H 3-1-32 3-1-33 3-1-34 3-1-35 3-1-36

1 1.61m, 0.93m 1.50m, 0.74m 1.63 (ov), 0.95m 1.63 (ov), 0.95m eq 1.52, ax 0.79
2 1.98m, 1.66m 2.18m, 1.81m 1.95m, 1.64 (ov) 1.95m, 1.64 (ov) eq 2.18, ax 1.82
3 3.16m 3.26m 3.17 dd(10.8, 4.0) 3.17 dd(11.6, 4.0) 3.27 dd(4.5, 4.5)
5 0.81m 0.66m 0.81m 0.81m 0.66d(10.0)
6 1.63m, 1.55m 1.49m, 1.36m 1.63 (ov), 1.55m 1.63 (ov), 1.55m eq 1.51, ax 1.39
7 3.70m 1.46m, 1.22m 3.68 dd(10.8, 4.8) 3.70 dd(10.4, 4.4) eq 1.37, ax 1.23
9 1.22m 1.36m 1.25m 1.24m 1.42
11 1.52m, 1.31m 1.91m, 1.41m 1.31m, 1.52 (ov) 1.34m, 1.52m eq 2.03, ax 1.39
12 1.70m, 1.33m 3.83m 1.53 (ov), 1.33 (ov) 1.69 (ov), 1.35 (ov) 3.75m
13 1.73m 1.97m 1.63 (ov) 1.70 (ov) 1.86m
15 1.69m, 1.34m 1.67m, 1.10m 1.68 (ov), 1.35 (ov) 1.69 (ov), 1.33 (ov) eq 1.51, ax 1.09
16 1.99m, 1.26m 1.94m, 1.57m 1.85m, 1.22m 1.94m, 1.24m eq 1.94, ax 1.49
17 2.01m 2.83m 1.70m 1.70 (ov) 2.30m
18 0.97 s 0.79 s 0.96 s 0.96 s 1.00 s
19 0.85 s 1.01 s 0.85 s 0.85 s 0.83 s
21 0.99 s 1.91 s 1.11 s 1.08 s 1.30 s
22 3.87 d(7.2) 5.68 d(9.8) 1.44m, 1.42m – eq 1.97, ax 1.70
23 5.76 dd(16.0, 7.2) 4.31m 2.03m, 2.01m 1.44m, 1.39m eq 2.16, ax 1.84
24 5.64 d(16.0) 3.85 d(6.5) 5.09 t(6.8) 5.08 t(7.2) 4.16 dd(7.0, 7.0)
26 1.27 s 1.60 s 1.66 s 1.66 s 1.30 s
27 1.27 s 1.45 s 1.60 s 1.58 s 1.45 s
28 1.04 s 1.26 s 1.04 s 1.04 s 1.28 s
29 0.86 s 1.08 s 0.85 s 0.85 s 1.11 s
30 0.94 s 0.91 s 0.93 s 0.93 s 0.91 s
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Table 3-1-10 (continued)

H 3-1-32 3-1-33 3-1-34 3-1-35 3-1-36

OMe 3.16 s(25-OMe) 3.32 s(23-OMe)
1󸀠 4.40 d(7.6) 4.90 d(7.5) 4.38 d(7.2) 4.40 d(7.2) 4.93 d(8.0)
2󸀠 3.39m 4.20m 3.39 (ov) 3.39 (ov) 4.26
3󸀠 3.45 t(8.4) 4.21m 3.45 t(8.8) 3.45 t(8.8) 4.26
4󸀠 3.27 t(8.4) 4.11m 3.28 t(8.4) 3.28 t(8.4) 4.17
5󸀠 3.23 dd(5.2, 2.0) 3.90m 3.23 (ov) 3.23 (ov) 3.93
6󸀠 3.84 dd(12.0, 2.0) 4.53m 3.84 dd(11.6, 1.2) 3.82 dd(10.4, 1.2) 4.56

3.65 dd(12.0, 5.2) 4.32m 3.64 dd(11.6, 5.2) 3.64 dd(11.6, 5.2) 4.39
1󸀠󸀠 5.35 d(1.6) 5.35 d(7.7) 5.35 br s 5.34 br s 5.37 d(7.5)
2󸀠󸀠 3.94 dd(2.8, 1.6) 4.08m 3.94 (ov) 3.95 (ov) 4.16
3󸀠󸀠 3.72 dd(9.2, 3.2) 4.28m 3.74 dd(9.2, 2.4) 3.75 dd(9.6, 2.4) 4.32
4󸀠󸀠 3.35 t(9.2) 4.30m 3.35 t(9.6) 3.35 t(9.6) 4.35
5󸀠󸀠 3.96 dd(6.0, 3.2) 3.90m 3.97 (ov) 3.98 (ov) 3.94
6󸀠󸀠 1.20 d(6.0) 4.46m, 4.44m 1.21 d(6.0) 1.21 d(6.0) 4.50, 4.49

Table 3-1-11: 1H NMR spectroscopic data of dammarane-type saponins 3-1-37∼3-1-40 and 3-1-44.

H 3-1-37 3-1-38 3-1-39 3-1-40 3-1-44

1 1.06m, 1.56m 3.16 d(9.1) 3.49 d(9) 1.66m, 0.93m 3.13 d(9)
2 1.70m, 2.02m 3.481m 3.94 t(9) 1.98m, 1.66m 3.46 t(9)
3 3.19 dd(11.0, 4.5) 3.14 d(9.9) 3.37 d(9) 3.17 dd(11.2, 4.0) 3.04 d(9)
5 0.84 br d(8.9) 0.82m 0.89m 0.81m 0.81m
6 1.57m 1.55∼1.60 (ov) 1.62m 1.63m 1.60m

1.70m 1.24∼1.35 (ov) 1.55m 1.55m 1.26m
7 1.38 dd(2.4, 9.4) 1.55∼1.60 (ov) 1.55m 3.70 dd(10.0, 4.8) 1.58m

1.58m 1.24∼1.35 (ov) 1.27m 1.26m
9 1.79 dd(3.4, 12.4) 1.55∼1.60 (ov) 1.73m 1.24m 1.54m
11 2.18 dd(3.6, 13.2) 2.47 br d(4.4) 3.04 dd(3, 15) 1.52m 2.48 dd(13)

2.37 t(13.3) 1.39 (ov) 1.60m 1.32m 1.36m
12 1.90 br d(9.4) 2.32m 1.71m 1.90m

1.24∼1.35 (ov) 1.53m 1.35m 1.28m
13 3.14 d(10.5) 1.70∼1.78 (ov) 2.05m 1.75m 1.70m
15 1.28 d(13.3) 1.49m 1.14 d(12) 1.66m 1.47m

2.12m 1.06 (ov) 1.62m 1.35m 1.03m
16 4.34 dd(4.0, 7.9) 1.70∼1.78 (ov) 1.74m 1.98m 1.66m

1.39 (ov) 1.86m 1.27m 1.35m
17 2.30 dd(4.2, 10.5) 1.70∼1.78 (ov) 1.99m 1.92m 1.67m
18 1.22 s 1.00 s 1.04 s 0.97 s 0.99 s
19 1.00 s 0.99 s 1.17 s 0.86 s 0.96 s
21 1.05 s 1.10 s 1.38 s 1.05 s 1.07 s
22 2.12m 1.43 (ov) 1.78m, 1.76m 3.41m 1.50m, 1.36m
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Table 3-1-11 (continued)

H 3-1-37 3-1-38 3-1-39 3-1-40 3-1-44

23 1.54m 2.04 br d(7.7) 2.52m 2.25 dd(14.8, 6.8) 1.63m
2.34m 2.05m 1.50m

24 5.14 t(7.0) 5.10 br s 5.31 t(7) 5.24 t(6.8) 4.16 t(6)
26 1.68 s 1.67 s 1.70 s 1.70 s 4.91 s

4.92 dd(2, 3)
27 1.64 s 1.62 s 1.64 s 1.61 s 1.71 s
28 1.08 s 1.08 s 1.38 s 1.05 s 0.98 s
29 0.90 s 0.92 s 1.07 s 0.85 s 0.76 s
30 1.02 s 0.91 s 1.03 s 0.93 s 0.90 s
1󸀠 4.43 d(7.5) 4.44 d(7.6) 4.96 d(8) 4.39 d(7.6) 4.53 d(8)
2󸀠 3.43 dd(7.4, 9.3) 3.475m 4.07 t(8) 3.39m 4.80 dd(8, 9)
3󸀠 3.46 t(8.7) 3.492m 4.25dd(8, 9) 3.45 t(8.8) 3.52 t(9)
4󸀠 3.30 t(8.6) 3.33m 4.16 t(9) 3.27 t(8.8) 3.40 t(9)
5󸀠 3.26m 3.34 4.12m 3.23m 3.36m
6󸀠 3.84 dd(11.8, 2.0) 3.89 d(12.0) 4.64 dd(2, 12) 3.83 dd(11.6, 1.8) 3.89 dd(2, 12)

3.65 dd(11.8, 4.0) 3.66 dd(12.0, 5.3) 4.33 dd(6, 12) 3.65 dd(11.6, 5.2) 3.68 dd(6, 12)
OAc 2.09 s(2󸀠-OAc)
1󸀠󸀠 5.39 d(1.1) 5.37 br s 5.35 br s
2󸀠󸀠 3.97 dd(3.1, 1.5) 3.99 br s 3.95m
3󸀠󸀠 3.76 dd(9.5, 3.3) 3.75 dd(9.7, 3.2) 3.74 dd(9.2, 3.6)
4󸀠󸀠 3.39 t(9.8) 3.39 t(9.4) 3.35 t(9.2)
5󸀠󸀠 3.99m 3.93m 3.98m
6󸀠󸀠 1.24 d(6.2) 1.22 d(6.2) 1.19 d(6.4)

Table 3-1-12: 1H NMR spectroscopic data of dammarane-type saponins 3-1-41∼3-1-43, 3-1-45, and
3-1-46.

H 3-1-41 3-1-42 3-1-43 3-1-45 3-1-46

1 3.16 d(9) 3.45 d(9) 3.14 d(9) 3.16 d(9) 3.16 d(9)
2 3.50 t(9) 3.85 t(9) 3.48 t(9) 3.50 t(9) 3.50 t(9)
3 3.05 d(9) 3.27 d(9) 3.02 d(9) 3.05 d(9) 3.05 d(9)
18 1.08 s 1.40 s 1.09 s 1.08 s 1.08 s
19 1.08 s 1.12 s 1.08 s 1.08 s 1.08 s
21 1.00 s 1.11 s 1.00 s 0.99 s 0.99 s
24 3.95 t(6) 4.43 t(6) 3.94 t(6) 4.16 t(6) 4.16 t(6)
26 4.88 s, 4.80 s 5.27 s, 5.25 s 4.89 s, 4.79 s 5.00 s, 4.79 s 4.91 s, 4.78 s
27 1.71 s 1.92 s 1.71 s 1.71 s 1.71 s
28 0.98 s 1.02 s 0.98 s 0.98 s 0.98 s
29 0.91 s 0.99 s 0.91 s 0.90 s 0.90 s
30 0.89 s 0.97 s 0.89 s 0.89 s 0.89 s
1󸀠 4.33 d(8) 5.02 d(8) 4.34 d(8) 4.34 d(8) 4.34 d(8)
2󸀠 – 5.63 t(8) – – –
6󸀠 3.88 d(12) 4.63 d(11) 4.43 dd(2, 12) 3.88 d(12) 4.44 d(12)

3.66 dd(5, 12) 4.17 dd(6, 12) 3.66 dd(5, 12) 4.17 dd(5, 12)
OAc 2.17 s(2󸀠-OAc) 2.09 s(6󸀠-OAc) 2.09 s(6󸀠-OAc)
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Table 3-1-13: 1H NMR spectroscopic data of dammarane-type saponins 3-1-47∼3-1-51.

H 3-1-47 3-1-48 3-1-49 3-1-50 3-1-51

1 1.66m, 0.94m 1.53, 0.79 1.70m, 1.03m 1.71m, 1.03m 1.70m, 0.98m
2 1.98m, 1.66m 1.84, 2.22 1.93m, 1.85m 1.86m, 1.42 br s 1.86m, 1.42 br s
3 3.17 dd(11.8, 4.0) 3.31 dd

(7.2, 4.2)
3.53 dd(4.5, 11.5) 3.53 dd(10.8, 5.0) 3.52 dd(10.8, 5.2)

5 0.81m 0.72 d(11.4) 1.44m 1.44 br s 1.43 br s
6 1.63m, 1.52m 1.38, 1.52 4.43m 4.45 ddd

(10.2, 10.2, 3.0)
4.43 ddd
(10.2, 10.2, 3.0)

7 3.72 d(4.8) 1.25, 1.51 2.53m, 1.97m 2.54 dd(12.9, 2.7) 2.53 dd(13.0, 2.9)
1.94 t(10.8) 1.96 t(10.6)

9 1.25m 1.45 1.57m 1.59m 1.61m
11 1.49m, 1.31m 1.1∼2.0 2.04m, 1.46m 2.14 dd(9.2, 3.6) 2.13 dd(8.8, 3.4)

1.51 d(4.8) 1.48 br s
12 1.68m, 1.32m 3.93 3.94m 3.90m 3.91m
13 1.73m 3.62 1.99m 2.03 d(10.6) 2.01m
15 1.66m, 1.35m 1.1∼2.0 1.72m, 1.16m 1.66m,

1.11 t(10.4)
1.66m
1.15 t(10.2)

16 1.98m, 1.25m 1.70, 2.04 1.86m, 1.42m 1.77 ddd
(12.2, 9.9, 3.0)

1.86 (ov), 1.26m

1.35 d(8.0)
17 2.14 dd(4.0, 10.0) 2.10 t(10.8) 2.82m 2.30 dd(10.8, 7.2) 2.36 dd(10.8, 7.0)
18 0.98 s 1.05 s 0.82 s 1.26 s 1.21 s
19 0.86 s 1.05 s 1.22 s 1.06 s 1.06 s
21 1.15 s 1.95 s 1.83 s 1.39 s 1.40 s
22 3.15 d(2.4) 5.29 t(7.2) 5.74 t(7.0) 6.06 d(15.9) 6.05 d(15.8)
23 4.67 dd(8.8, 2.0) 3.00 2.58m 6.25 ddd

(15.9, 8.4, 5.6)
6.27 ddd
(15.8, 8.5, 5.6)

24 5.43 dt(8.8, 1.2) 5.31 t(9.0) 3.80m 2.78 dd(13.9, 5.3) 2.51 (ov)
2.39 dd(14.0, 9.6) 2.43 (ov)

26 1.73 s 1.69 s 1.51 s 1.56 s 1.54 s
27 1.70 s 1.67 s 1.49 s 1.56 s 1.54 s
28 1.04 s 1.33 s 2.07 s 2.07 s 2.06 s
29 0.85 s 1.14 s 1.61 s 1.62 s 1.64 s
30 0.94 s 0.85 s 1.03 s 0.80 s 0.81 s
1󸀠 4.39 d(7.6) 4.96 d(7.2) 5.03 d(8.0) 5.04 d(7.6) 5.03 d(7.8)
2󸀠 3.39 dd(8.4, 7.6) 4.25 t(8.4) 4.10 t(8.5) 4.10 t(8.8) 4.10 t(8.8)
3󸀠 3.43 t(8.4) 4.40 4.27m 4.27 t(9.0) 4.30 t(9.4)
4󸀠 3.28 t(8.4) 4.38 4.22m 4.21 t(9.2) 4.23 t(9.4)
5󸀠 3.23 dd(5.6, 2.0) 4.28 t(7.2) 3.96m 3.95m 3.96m
6󸀠 3.84 dd(12.0, 2.0) 4.51 br s 4.53 dd(2.5, 11.5) 4.57 dd(11.6, 3.2) 4.54 dd(11.6, 3.2)

3.65 dd(12.0, 5.6) 4.37 dd(5.5, 12.0) 4.37 dd(11.6, 6.0) 4.38 dd(11.6, 6.0)
1󸀠󸀠 5.35 d(1.2) 5.41 d(7.2)
2󸀠󸀠 3.94 dd(3.2, 1.6) 4.17 t(8.4)
3󸀠󸀠 3.74 dd(9.6, 3.2) 3.96
4󸀠󸀠 3.37 t(9.6) 4.18 t(10.8)
5󸀠󸀠 3.96m 4.33
6󸀠󸀠 1.19 d(6.0) 4.58 d(10.8)
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Table 3-1-14: 1H NMR spectroscopic data of dammarane-type saponins 3-1-52∼3-1-56.

H 3-1-52 3-1-53 3-1-54 3-1-55 3-1-56

3 3.51m 3.55 dd(4.5, 11.5) 3.50 dd(4.8, 11.9) 3.42 dd(4.8, 11.0) 3.42 dd(4.0, 10.8)
5 1.42 br s – – – –
6 4.40∼4.42m 4.48 ddd

(2.8, 10.5, 13.5)
4.75m 4.66m 4.23m

12 3.91m 3.93m 3.94 t(9.2) 3.85m 4.26m
18 1.25 s 1.29 s 1.30 s 1.13 s 0.93 s
19 1.02 s 1.10 s 1.02 s 0.90 s 0.71 s
21 1.41 s 1.41 s 1.41 s 1.30 s 1.70 s
22 6.10 d(15.8) – – – 5.35 br t(7.4)
23 6.29m 6.28 ddd

(5.7, 9.0, 15.9)
6.29 ddd
(5.5, 8.9, 15.7)

– 2.66 br dd(7.4, 7.4)

24 – 6.08 d(15.9) 6.09 d(15.7) 4.72m 5.01 br t(7.4)
26 1.59 s 1.57 s 1.58 s 5.03 s 1.58 s

5.20 s
27 1.58 s 1.58 s 1.59 s 1.86 s 1.49 s
28 2.10 s 2.10 s 2.16 s 2.16 s 1.11 s
29 1.49 s 1.64 s 1.39 s 1.39 s 1.96 s
30 0.81 s 0.84 s 0.96 s 0.87 s 1.46 s
1󸀠 4.98 d(7.2) 5.08 d(7.9) 5.30 d(7.0) 5.21 d(7.6) 4.91 d(7.7)
2󸀠 – – – – 3.97 dd(8.0, 8.0)
1󸀠󸀠 5.79 d(6.8) 6.54 s like 6.46 s like

Table 3-1-15: Cos, MFs, and TSs of dammarane-type saponins 3-1-57∼3-1-95.

No. Compounds MFs Test
solvents

Refer-
ences

3-1-57 floralginsenoside D C41H70O15 C5D5N [13]
3-1-58 20-O-β-D-xylopyranosyl(1→6)-β-D-glucopyranosyl-20(S)-

protopanaxadiol
C41H70O13 C5D5N [24]

3-1-59 floralginsenoside C C41H70O15 C5D5N [13]
3-1-60 floralginsenoside K C48H82O21 C5D5N [25]
3-1-61 koryoginsenoside R2 C54H92O24 C5D5N [26]
3-1-62 notoginsenoside E C48H82O20 C5D5N [27]
3-1-63 notoginsenosides A C54H92O24 C5D5N [28]
3-1-64 floralginsenoside F C42H72O15 C5D5N [13]
3-1-65 3β,12,20S-trihydroxy-25-hydroperoxydammar-23-ene

3-O-[β-D-glucopyranosyl(1→2)]-β-D-glucopyranosyl]-20-
O-[β-D-xylopyranosyl(1→6)]-β-D-glucopyranoside

C53H90O24 C5D5N [7]

3-1-66 floralginsenoside O C53H90O24 C5D5N [29]
3-1-67 floralginsenoside G C50H84O21 C5D5N [25]
3-1-68 3-O-β-D-glucopyranosyl-20-O-[α-L-

arabinopyranosyl(1→2)-β-D-glucopyranosyl]
3β,12β,20(S)-trihydroxydammar-24-ene

C47H80O17 C5D5N [30]
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Table 3-1-15 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-1-69 floralginsenoside P C53H90O23 C5D5N [29]
3-1-70 quinquenoside I C52H86O19 C5D5N [31]
3-1-71 quinquenoside II C62H104O24 C5D5N [31]
3-1-72 quinquenoside III C50H84O19 C5D5N [31]
3-1-73 quinquenoside IV C54H90O24 C5D5N [31]
3-1-74 3-O-[β-D-glucopyranosyl(1→6)-β-D-glucopyranosyl]-

20-O-β-D-glucopyranosyl-3β,12β,20(S)-trihydro-
xydammar-24-ene

C48H82O18 C5D5N [30]

3-1-75 notoginsenoside I C54H92O22 C5D5N [27]
3-1-76 3β,19,20(S)-dihydroxydammar-24-ene-3-O-[β-D-

glucopyranosyl(2→1)-β-D-glucopyranosyl]-20-O-[α-L-
rhamnopyranosyl(6→1)-β-D-glucopyranoside]

C54H92O22 C5D5N [32]

3-1-77 19-oxo-3β,20(S)-dihydroxydammar-24-ene-3-O-[β-D-
glucopyranosyl(2→1)-β-D-glucopyranosyl]-20-O-[α-L-
rhamnopyranosyl(6→1)-β-D-glucopyranoside]

C54H90O22 C5D5N [32]

3-1-78 19-oxo-3β,20(S)-dihydroxydammar-24-ene-3-O-[α-L-
arabinopyranosyl(2→1)-β-D-glucopyranosyl]-20-O-β-D-
glucopyranoside

C47H78O17 C5D5N [32]

3-1-79 2α,3β,12β,20S-tetrahydroxydammar-24-ene-3-O-[β-D-
glucopyranosyl(1→4)-β-D-glucopyranosyl]-20-O-[β-D-
xylopyranosyl-(1→6)-β-D-glucopyranoside]

C53H90O23 CD3OD [33]

3-1-80 2α,3β,12β,20S-tetrahydroxydammar-24-ene-3-O-β-D-
glucopyranosyl-20-O-[β-D-6-O-acetylglucopyranosyl-
(1→2)-β-D-glucopyranoside]

C50H84O20 CD3OD [33]

3-1-81 notoginsenoside C C54H92O25 C5D5N [28]
3-1-82 floralquinquenoside D C42H72O15 C5D5N [22]
3-1-83 floralquinquenoside H C50H84O21 C5D5N [25]
3-1-84 notoginsenoside B C54H90O24 C5D5N [28]
3-1-85 quinquenoside IV C54H90O24 C5D5N [31]
3-1-86 notoginsenoside G C48H80O19 C5D5N [27]
3-1-87 19-oxo-3β,20S,21-trihydroxy-25-hydroperoxydammar-

23-ene-3-O-{[α-L-rhamnopyranosyl(1→2)][β-D-xylopy-
ranosyl(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside

C52H86O23 C5D5N [7]

3-1-88 3β,20S,21-trihydroxy-25-methoxydammar-23-ene-3-O-α-
L-rhamnopyranosyl(1→2)-[β-D-xylopyranosyl(1→3)]-β-D-
glucopyranosyl-21-O-β-D-xylopyranoside

C53H90O21 C5D5N [8]

3-1-89 3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl-(1→2)][β-D-glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-glucopyranoside

C53H90O21 C5D5N [34]

3-1-90 3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-xylopyranosyl-(1→3)]-β-D-
[6-O-acetylglucopyranosyl]}-21-O-β-D-glucopyranoside

C55H92O22 C5D5N [7]
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Table 3-1-15 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-1-91 3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-glucopyranosyl(1→3)]-β-D-
glucopyranosyl}-21-O-β-D-glucopyranoside

C54H92O22 C5D5N [7]

3-1-92 3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-xylopyranosyl(1→3)]-β-D-
glucopyranosyl}-21-O-β-D-glucopyranoside

C53H90O21 C5D5N [7]

3-1-93 3β,19,20S,21-tetrahydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-xylopyranosyl(1→3)]-β-D-
glucopyranosyl}-21-O-β-D-glucopyranoside

C53H90O22 C5D5N [7]

3-1-94 3β,19,20S,21-tetrahydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-xylopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-glucopyranoside

C52H88O21 C5D5N [7]

3-1-95 19-oxo-3β,20S,21,24S-tetrahydroxydammar-25-ene-3-O-
{[α-L-rhamnopyranosyl-(1→2)][β-D-
xylopyranosyl(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside

C52H86O22 C5D5N [7]
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Table 3-1-16: 1H NMR spectroscopic data of dammarane-type saponins 3-1-57∼3-1-61.

H 3-1-57 3-1-58 3-1-59 3-1-60 3-1-61

3 3.50 dd(4.8, 11.7) 3.39 t(5.1, 10.5) 3.49 dd(4.3, 11.5) 3.45 dd(4.9, 11.5) 3.25 dd(11.5, 4.2)
5 – 0.80 d(11.0) – – –
6 4.39 dd(3.4, 10.3) 4.36m 4.32m –
12 4.00m 3.93 ddd-like 4.13m 4.08m 4.02 d(10.7, 8.2)
18 1.17 s 0.92 s 1.07 s 1.13 s 1.02 s
19 1.04 s 0.89 s 1.01 s 0.94 s 0.88 s
21 1.59 s 1.69 s 1.53 s 1.59 s 1.63 s
22 – – – – α 2.87 dd

(13.2, 5.8)
β 3.09 dd
(12.5, 4.7)

23 6.18 dd-like – – – 6.15 ddd(15.6, 8.5)
(ca. 10, 16)

24 6.11 d(15.8) 5.32 t(7.1) 4.74 br s 4.69 dd-like 6.12 d(15.6)
(ca. 5, 8)

26 1.60 s 1.67 s 5.04 s, 5.23 s 1.58 s 1.62 s
27 1.60 s 1.67 s 1.94 s 1.57 s 1.58 s
28 1.96 s 1.21 s 1.95 s 2.00 s 1.27 s
29 1.43 s 1.01 s 1.42 s 1.52 s 1.09 s
30 0.91 s 0.99 s 0.96 s 0.99 s 0.83 s
1󸀠 5.15 d(7.6) 5.10 d(7.8) 5.05 d(7.5) 4.96 d(7.4) 5.37 d(7.8)
1󸀠󸀠 5.62 br s 5.61 d(1.7) 4.87 d(6.3) 5.38 d(7.6) 4.90 d(7.6)
1󸀠󸀠󸀠 5.20 d(7.7) 5.09 d(7.5)
1󸀠󸀠󸀠󸀠 5.17 d(7.8)

Table 3-1-17: 1H NMR spectroscopic data of dammarane-type saponins 3-1-62∼3-1-64, 3-1-66, and
3-1-67.

H 3-1-62 3-1-63 3-1-64 3-1-66 3-1-67

3 3.26 dd-like 3.28 dd(3.4, 11.2) 3.38 dd(4.3, 11.8) 3.27 dd(11.7, 4.5) 3.29 dd(4.3, 11.7)
12 4.01m 4.34m 3.95m 3.96m 4.00m
18 1.00 s 1.03 s 1.01 s 1.03 s 1.03 s
19 0.83 s 0.85 s 0.87 s 0.85 s 0.91 s
21 1.61 s 1.61 s 1.60 s 1.59 s 1.60 s
23 6.16m 6.19 ddd-like 6.18 ddd

(6.0, 8.3, 16.0)
6.21 ddd
(15.5, 8.1, 6.5)

6.20 ddd
(6.2, 8.6, 15.9)

24 6.07 d(15.0) 6.08 d(15.6) 6.03 d(16.0) 6.03 d(16.0) 6.03 d(15.9)
26 1.58 s 1.55 s 1.57 s 1.60 s 1.58 s
27 1.59 s 1.55 s 1.58 s 1.60 s 1.59 s
28 1.30 s 1.29 s 1.32 s 1.29 s 1.34 s
29 1.12 s 1.11 s 1.02 s 1.10 s 1.15 s
30 0.89 s 0.89 s 0.92 s 0.89 s 0.90 s
1󸀠 4.95 d(7.0) 4.92 d(7.6) 4.92 d(7.7) 4.90 d(7.6) 4.90 d(7.6)
1󸀠󸀠 5.39 d(6.7) 5.37 d(7.3) 5.19 d(7.8) 5.34 d(7.7) 5.30 d(7.6)
1󸀠󸀠󸀠 5.22 d(7.6) 5.18 d(7.6) 5.15 d(7.5) 5.20 d(7.6)
1󸀠󸀠󸀠󸀠 5.10 d(7.6) 5.62 d(1.4)
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Table 3-1-18: 1H NMR spectroscopic data of dammarane-type saponins 3-1-65, 3-1-68, 3-1-74, 3-1-76,
and 3-1-77.

H 3-1-65 3-1-68 3-1-74 3-1-76 3-1-77

1 1.61m, 0.85m 1.56 (ov),
0.88 (ov)

1.58 (ov),
0.78 (ov)

2.49m,
0.79 t(12.6)

2.45m,
0.57 t(12.6)

2 2.22m, 1.90m 2.10 (ov),
1.98 (ov)

2.21 (ov),
1.84 (ov)

2.37m, 2.18m 1.63m, 2.18m

3 3.40 dd
(4.2, 11.6)

3.25 dd(10.4, 2.5) 3.38 dd(10.2, 3.4) 3.49 dd(11.3, 3.9) 3.32 dd(11.1, 4.1)

5 0.75 d(9.6) 0.79 d(12.3) 0.69 dd(11.3, 2.5) 0.88m 1.03m
6 1.53m 1.50 (ov),

1.34 (ov)
1.60 (ov),
1.32 (ov)

1.52m 1.89m

7 1.51m, 1.23m 1.38 (ov),
1.12 (ov)

1.45 (ov),
1.17 (ov)

1.47m, 1.20m 1.49m, 1.25m

9 1.41m 1.33 (ov) 1.36 (ov) 1.47m 1.60m
11 2.10m 2.12 (ov),

1.51 (ov)
1.98 (ov),
1.54 (ov)

2.13m, 1.89m 1.65m, 1.47m

12 4.11m 4.08 (ov) 4.02 (ov) 2.09m, 1.87m 2.03m, 1.87m
13 2.10m 1.98 (ov) 1.94 (ov) 1.84m 1.76m
15 1.62m, 1.08m 1.61 (ov),

0.92 (ov)
1.59 (ov),
0.98 (ov)

1.58m, 1.10m 1.48m, 1.10m

16 1.89m 1.78 (ov),
1.46 (ov)

1.82 (ov),
1.36 (ov)

1.99m, 1.67m 1.87m, 1.63m

17 2.52m 2.23 dd(10.1, 7.3) 2.59 dd(12.1, 8.2) 2.23m 2.14m
18 1.09 s 0.95 s 0.96 s 1.42 s 0.87 s
19 0.92 s 0.79 s 0.92 s 4.41m, 4.22m 10.29 s
21 1.68 s 1.54 s 1.62 s 1.51 s 1.41 s
22 3.19m, 2.90m 3.04 dd(10.4, 8.8) 3.14 dd(11.2, 7.8) 1.84m, 1.56m 1.95m, 1.82m

2.56 (ov) 2.36 (ov)
23 6.25m 2.41 (ov) 2.61 (ov) 2.43m 2.43m

2.23 (ov) 2.59 (ov) 2.10m
24 6.20m 5.25 t(8.2) 5.29 t(9.8) 5.48m 5.39 t
26 1.72 s 1.61 s 1.59 s 1.81 s 1.73 s
27 1.65 s 1.61 s 1.60 s 1.80 s 1.70 s
28 1.33 s 1.26 s 1.24 s 1.46 s 1.32 s
29 1.20 s 1.10 s 0.94 s 1.32 s 1.07 s
30 0.99 s 0.96 s 0.96 s 1.14 s 0.99 s
1󸀠 4.98 d(7.4) 4.89 d(8.4) 4.91 d(8.0) 5.08 d(7.4) 4.93 d(7.5)
2󸀠 4.10m 3.97 (ov) 4.02 (ov) 4.30m 4.28m
3󸀠 4.10m 3.92 (ov) 3.98 (ov) 4.13m 4.00m
4󸀠 4.39m 4.12 (ov) 3.98 (ov) 4.22m 4.19m
5󸀠 4.20m 4.22 (ov) 4.12 (ov) 4.41m 4.38m
6󸀠 4.61 d(11.1) 4.51 d(12.2) 4.74 d(10.3) 4.62m 4.61m

4.41m 4.29 (ov) 4.31 d(10.3) 4.29m
1󸀠󸀠 5.42 d(7.4) 5.08 d(8.4) 5.09 d(8.0) 5.47 d(7.3) 5.34 d(7.6)
2󸀠󸀠 4.21m 4.39 (ov) 4.03 (ov) 4.21m 4.19m
3󸀠󸀠 4.32m 4.13 (ov) 4.05 (ov) 4.32m 4.31m
4󸀠󸀠 4.38m 4.08 (ov) 4.25 (ov) 4.41m 4.39m
5󸀠󸀠 4.00m 4.12 (ov) 4.21 (ov) 3.98m 3.98m
6󸀠󸀠 4.53m, 4.12m 4.51 d(12.2),

4.29 (ov)
4.50 d(11.2),
4.28 d(11.2)

4.543m 4.52m
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Table 3-1-18 (continued)

H 3-1-65 3-1-68 3-1-74 3-1-76 3-1-77

1󸀠󸀠󸀠 5.20 d(7.5) 5.38 d(5.6) 5.12 d(8.2) 5.13 d(7.6) 5.07 d(7.6)
2󸀠󸀠󸀠 4.00m 4.12 (ov) 3.91 (ov) 4.06m 4.04m
3󸀠󸀠󸀠 4.24m 3.95 (ov) 3.96 (ov) 4.28m 4.28m
4󸀠󸀠󸀠 4.20m 4.45 (ov) 4.13 (ov) 4.05m 4.03m
5󸀠󸀠󸀠 4.19m 3.91 (ov),

4.28 (ov)
4.22 (ov) 4.06m 4.03m

6󸀠󸀠󸀠 4.78m, 4.37m 4.50 d(11.2)
4.28 d(11.2)

4.70 d(10.0),
4.03m

4.59 d(18.9),
4.41m

1󸀠󸀠󸀠󸀠 5.02 d(7.3) 5.56 s 5.47 s
2󸀠󸀠󸀠󸀠 4.10m 4.70m 4.54m
3󸀠󸀠󸀠󸀠 4.22m 4.62m 4.50m
4󸀠󸀠󸀠󸀠 4.38m 4.36m 4.36m
5󸀠󸀠󸀠󸀠 3.78m 4.38m 4.38m
6󸀠󸀠󸀠󸀠 1.73 d(6.0) 1.64 d(5.7)

Table 3-1-19: 1H NMR spectroscopic data of dammarane-type saponins 3-1-69∼3-1-73.

H 3-1-69 3-1-70 3-1-71 3-1-72 3-1-73

3 3.36 dd(4.6, 11.8) 3.27 dd(1.8, 11.0) 3.27 dd(4.3, 11.9) 3.26 dd(4.9, 11.6) 3.33 dd(4.2, 11.3)
6 4.32m – – – 5.82 d(1.9)
7 – – – – 4.68 d-like
12 4.13m 4.10m 4.11m 4.11m 4.11m
13 – 1.98 t-like 1.98 t-like 1.98 t-like 2.08 t-like
18 1.07 s 0.97 s 1.00 s 0.97 s 1.27 s
19 0.93 s 0.84 s 0.86 s 0.86 s 1.16 s
21 1.62 s 1.61 s 1.64 s 1.61 s 1.67 s
24 5.32m 5.25 t-like 5.32 t-like 5.25 t-like 5.33 t-like
26 1.63 s 1.61 s(6H) 1.62 s 1.61 s(6H) 1.61 s
27 1.67 s 1.67 s 1.67 s
28 1.98 s 1.31 s 1.33 s 1.29 s 1.49 s
29 1.50 s 1.11 s 1.12 s 1.10 s 1.41 s
30 0.98 s 0.96 s 0.98 s 0.96 s 1.13 s
1󸀠 4.94 d(7.6) 4.87 d(7.6) 4.87 d(6.6) 4.84 d(7.3) 4.85 d(7.4)
6󸀠 – – – 4.71 dd(5.0, 11.3) –

4.91 br d
OAc 2.02 s(6󸀠-OAc)
1󸀠󸀠 5.38 d(7.7) 5.29 d(7.6) 5.30 d(7.2) 5.34 d(7.6) 5.30 d(7.6)
6󸀠󸀠 – 4.97 dd(1.5, 11.4) 4.90 dd-like – –

4.89 dd-like 4.86 dd-like
1󸀠󸀠󸀠 5.10 d(7.7) 5.16 d(7.7) 5.09 d(7.6) 5.16 d(7.6) 5.12 d(7.6)
1󸀠󸀠󸀠󸀠 4.97 d(5.8) 5.98 br d 5.04 d(8.0) 5.06 d(7.6)
2󸀠󸀠󸀠󸀠 7.05 dq(7.0, 15.6) – –
3󸀠󸀠󸀠󸀠 1.67 dd(1.6, 7.0) – –
2󸀠󸀠󸀠󸀠󸀠 6.02 d(15.5)
3󸀠󸀠󸀠󸀠󸀠 7.15 dq(8.2, 15.5)
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Table 3-1-20: 1H NMR spectroscopic data of dammarane-type saponins 3-1-75 and 3-1-78∼3-1-81.

H 3-1-75 3-1-78 3-1-79 3-1-80 3-1-81

1 – 2.74 d(12.8) 2.03 dd(4.4, 12.0) 2.32m –
0.82 t(12.8) 1.10m 1.10m

2 – 1.66m, 2.09m 3.88m 3.87m –
3 3.29 dd

(4.0, 11.3)
3.37 dd(11.5, 3.8) 3.04 d(9.6) 2.96 d(9.5) 3.27 dd(2.9, 11.0)

5 1.10m 0.75m 0.80m –
6 – 1.88m 1.45m, 1.37m 1.53m, 1.31m –
7 – 1.56m, 1.32m 1.42m, 1.28m 1.25m, 1.56m –
9 – 1.65m 1.51m 1.56m –
11 – 1.66m, 1.47m 1.93m, 1.04m 2.11m, 1.12m –
12 – 2.01m, 1.83m 4.04 br d(10.0) 3.87m 4.14m
13 – 1.80m 1.82m 1.93m –
15 – 1.50m, 1.08m 1.90m, 1.15m 1.59m, 0.95m –
16 – 1.90m 2.24m 1.78m –
17 – 2.11m 2.35m 2.29m –
18 0.99 s 0.99 s 1.16 s 0.93 s 0.99 s
19 0.81 s 10.38 s 1.03 s 0.87 s 0.83 s
21 1.53 s 1.56 s 1.39 s 1.34 s 1.63 s
22 – 1.97m, 1.84m 1.52m, 1.83m 2.09m, 1.87m 1.97m, 2.55m
23 2.46m 2.01m 2.06m –
24 5.40 br s 5.38 t 5.13 t(6.0) 5.11 t(6.0) 4.79 dd-like
26 1.72 s 1.76 s 1.72 s 1.68 s 5.10m, 5.30m
27 1.72 s 1.76 s 1.66 s 1.62 s 1.96 s
28 1.28 s 1.37 s 0.95 s 0.98 s 1.28 s
29 1.12 s 1.12 s 1.01 s 1.10 s 1.10 s
30 0.98 s 1.05 s 0.96 s 1.02 s 0.94 s
1󸀠 4.93 d(7.6) 5.02 d(5.9) 4.79 d(8.0) 4.42 d(7.5) 4.91 d(7.3)
2󸀠 – 4.67 t(6.5) 3.30m 3.36m –
3󸀠 – 4.41m 3.41m 3.45m –
4󸀠 – 4.41m 3.27m 3.28m –
5󸀠 – 4.29m, 3.85m 3.79m 3.75m –
6󸀠 – 3.66m 3.75m –

3.92 br d(10.4) 4.32 dd(10.0, 1.6)
1󸀠󸀠 5.37 d(7.6) 5.24 d(7.6) 4.49 d(8.0) 4.60 d(7.5) 5.36 d(7.6)
2󸀠󸀠 – 4.18 t(7.6) 3.37m 3.32m –
3󸀠󸀠 – 4.28m 3.65m 3.60m –
4󸀠󸀠 – 4.39m 3.39m 3.71m –
5󸀠󸀠 – 3.89m 3.64m 3.43m –

4.49 d(3.6)
6󸀠󸀠 – – 3.79 dd(5.4, 11.2) 3.87 dd(2.0, 10.5) –

3.90m 3.71m
1󸀠󸀠󸀠 5.05 d(7.6) 5.11 d(7.6) 4.33 d(8.0) 4.71 d(7.5) 5.09 d-like
2󸀠󸀠󸀠 – 4.15m 3.88m 3.45m –
3󸀠󸀠󸀠 – 4.30m 3.52m 3.63m –
4󸀠󸀠󸀠 – 4.28m 3.35m 3.42m –
5󸀠󸀠󸀠 – 3.99m 3.65m 3.69m –
6󸀠󸀠󸀠 4.53 dd(11.2, 5.9) 4.04 br d(10) 4.16 dd(4.4, 11.0) –

3.85m 3.75m
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Table 3-1-20 (continued)

H 3-1-75 3-1-78 3-1-79 3-1-80 3-1-81

1󸀠󸀠󸀠󸀠 5.09 d(7.6) 4.60 d(8.0) 5.10 d-like
2󸀠󸀠󸀠󸀠 – 3.75m –
3󸀠󸀠󸀠󸀠 – 3.67m –
4󸀠󸀠󸀠󸀠 – 3.65m –
5󸀠󸀠󸀠󸀠 – 3.87 dd(5.2, 11.6) –

3.21m

Table 3-1-21: 1H NMR spectroscopic data of dammarane-type saponins 3-1-82∼3-1-86.

H 3-1-82 3-1-83 3-1-84 3-1-85 3-1-86

3 3.38 dd(4.3, 11.6) 3.28 dd(4.3, 11.7) 3.26 dd-like 3.33 dd(4.2, 11.3) 3.33 dd(4.6, 11.9)
6 – – – 5.82 d(1.9) 5.83 d(2.1)
7 – – – 4.68 t-like 4.70 d(2.1)
9 – – – – 1.77m
12 4.05m 4.10m 4.18m 4.11m 4.09m
13 – – – 2.08 t-like –
18 0.95 s 0.99 s 0.92 s 1.27 s 1.26 s
19 0.82 s 0.87 s 0.82 s 1.16 s 1.13 s
21 1.54 s 1.61 s 1.59 s 1.67 s 1.65 s
24 4.96 dd(4.8, 7.9) 4.74 dd-like 5.33 t-like 5.27 dd-like

(ca. 5, 8)
26 5.03 s 5.07 br s 5.77 s 1.61 s 1.59 s

5.21 s 5.23 br s 6.37 s
27 1.90 s 1.92 s 1.83 s 1.67 s 1.60 s
28 1.30 s 1.35 s 1.28 s 1.49 s 1.49 s
29 0.99 s 1.13 s 1.11 s 1.41 s 1.42 s
30 0.94 s 0.94 s 0.97 s 1.13 s 1.13 s
1󸀠 4.93 d(7.7) 4.89 d(7.8) 4.93 d(7.6) 4.85 d(7.4) 4.88 d(7.6)
1󸀠󸀠 5.15 d(7.9) 5.29 d(7.8) 5.38 d(7.6) 5.30 d(7.6) 5.34 d(7.6)
1󸀠󸀠󸀠 5.15 d(8.1) 5.11 d(7.3) 5.12 d(7.6) 5.22 d(7.6)
1󸀠󸀠󸀠󸀠 5.03 d(7.2) 5.06 d(7.6)

Table 3-1-22: 1H NMR spectroscopic data of dammarane-type saponins 3-1-87∼3-1-91.

H 3-1-87 3-1-88 3-1-89 3-1-90 3-1-91

1 2.60m, 0.67m 1.47m, 0.83m 1.60m, 0.90m 1.60m, 0.92m 1.51m, 0.92m
2 2.09m 2.27m 2.10m, 1.91m 2.20m 2.20m
3 3.31 br d(10.0) 3.38 br d(11.3) 3.35 br d(11.6) 3.30 dd(11.6, 3.8) 3.40m
5 1.15m 0.74 d(11.5) 0.81m 0.74m 0.74m
6 1.55m 1.52m 1.61m, 1.52m 1.50m 1.50m
7 1.62m, 1.32m 1.53m, 1.27m 1.61m, 1.31m 1.50m, 1.22m 1.50m, 1.30m
9 1.63m 1.30m 1.38m 1.34m 1.32m
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Table 3-1-22 (continued)

H 3-1-87 3-1-88 3-1-89 3-1-90 3-1-91

11 1.67m 1.49m 1.72m, 1.40m 1.41m 1.41m
12 1.91m 1.95m 2.12m, 2.01m 1.93m 2.00m
13 2.00m 2.10m 2.11m 2.10m 2.10m
15 1.60m, 1.11m 1.65m, 1.12m 1.70m, 1.18m 1.61m, 1.11m 1.71m, 1.19m
16 2.09m 1.88m 1.90m, 1.43m 1.87m 1.85m
17 2.21m 2.22m 2.31m 2.21m 2.20m
18 0.90 s 0.97 s 1.02 s 0.96 s 1.02 s
19 10.3 s 0.78 s 0.86 s 0.79 s 0.86 s
21 4.36m, 3.97m 4.38m, 4.03m 4.43m, 4.08m 4.38m, 4.00m 4.40m, 4.10m
22 2.86m, 2.61m 2.90m, 2.60m 2.18m, 1.99m 2.09m, 1.90m 2.08m, 2.00m
23 6.20m 6.10m 2.53m, 2.41m 2.45m, 2.32m 2.52m, 2.40m
24 6.08 d(14.8) 5.77 d(15.7) 5.38 t(6.2) 5.30 t(6.6) 5.28 t(6.0)
26 1.59 s 1.32 s 1.72 s 1.71 s 1.77 s
27 1.52 s 1.32 s 1.70 s 1.67 s 1.72 s
28 1.28 s 1.27 s 1.30 s 1.28 s 1.32 s
29 0.92 s 1.18 s 1.19 s 1.15 s 1.18 s
30 0.89 s 0.93 s 1.02 s 0.97 s 1.02 s
OMe 3.21 s(25-OMe)
1󸀠 4.90 d(5.4) 4.90 d(6.9) 5.18 d(4.9) 4.78 d(8.2) 4.91 d(6.6)
2󸀠 3.91m 4.22m 4.72m 4.15m 4.15m
3󸀠 4.27 d(9.4) 4.18m 4.40m 4.12m 4.28m
4󸀠 4.47 br s 4.00m 4.61m 3.80 t(9.0) 4.11m
5󸀠 4.28m 3.96m 4.33m 3.93m 4.02m

3.80d(10.2) 3.85m
6󸀠 4.52m, 4.37m 4.80m, 4.70m 4.53m, 4.38m
OAc 2.06 s(6󸀠-OAc)
1󸀠󸀠 6.10 br s 6.41 br s 6.20 br s 6.42 br s 6.50 br s
2󸀠󸀠 4.56m 4.58 br s 4.65m 4.55m 4.64m
3󸀠󸀠 4.72 br s 4.79m 4.79m 4.66m 4.88m
4󸀠󸀠 4.26m 4.28m 4.34m 4.18m 4.35m
5󸀠󸀠 4.54m 4.75m 4.65m 4.70m 4.79m
6󸀠󸀠 1.60 d(5.8) 1.69 d(6.2) 1.69 d(6.3) 1.67 d(7.0) 1.60 d(6.3)
1󸀠󸀠󸀠 5.00 d(7.3) 5.00 d(7.7) 4.97 d(7.5) 4.96 d(7.6) 5.17 d(7.5)
2󸀠󸀠󸀠 3.92m 3.96m 4.02m 3.93m 4.05m
3󸀠󸀠󸀠 4.09m 4.08m 4.24m 4.07m 4.12m
4󸀠󸀠󸀠 4.11m 4.11m 4.23m 4.11m 4.16m
5󸀠󸀠󸀠 4.30m 4.26m 4.06m 4.28m 3.96m

3.65 t(9.9) 3.70m 3.70 t(10.5)
6󸀠󸀠󸀠 4.57m, 4.39m 4.43m, 4.30m
1󸀠󸀠󸀠󸀠 5.03 d(7.4) 5.05 d(7.4) 5.14 d(7.7) 5.02 d(7.7) 5.08 d(8.1)
2󸀠󸀠󸀠󸀠 4.09m 4.10m 4.17m 4.06m 4.12m
3󸀠󸀠󸀠󸀠 4.21m 4.22m 4.29m 4.20m 4.28m
4󸀠󸀠󸀠󸀠 4.21m 4.22m 4.28m 4.18m 4.17m
5󸀠󸀠󸀠󸀠 3.95m 4.32m, 3.70m 4.00m 3.96m 3.98m
6󸀠󸀠󸀠󸀠 4.52m, 4.35m 4.62m, 4.45m 4.54m, 4.33m 4.57m, 4.38m
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Table 3-1-23: 1H NMR spectroscopic data of dammarane-type saponins 3-1-92∼3-1-95.

H 3-1-92 3-1-93 3-1-94 3-1-95

1 1.69m 2.49m 2.61d(11.7) 2.58m
0.95m 0.79 t(11.5) 0.95m 0.68m

2 2.26m 2.35m, 2.20m 2.30m, 2.22m 2.11m
3 3.30 dd(11.3, 3.9) 3.50 br d(10.0) 3.48 br d(11.3) 3.38 br d(10.0)
5 0.73 br d(11.5) 0.96m 1.04m 1.21m
6 1.52m 1.55m 1.50m 1.55m
7 1.49m, 1.22m 1.60m, 1.33m 1.70m, 1.42m 1.70m, 1.41m
9 1.25m 1.48m 1.56m 1.71m
11 1.49m 2.14m, 1.96m 2.20m, 2.02m 1.62m
12 1.90m 2.36m, 2.20m 2.30m, 2.22m 1.91m
13 2.09m 2.15m 2.21m 2.08m
15 1.67m, 1.11m 1.71m, 1.19m 1.77m, 1.23m 1.65m, 1.20m
16 1.88m 2.20m 2.21m 2.12m
17 2.20m 2.23m 2.30m 2.30m
18 0.94 s 1.30 s 1.38 s 1.12 s
19 0.74 s 4.25m, 4.15m 4.31m, 4.22m 10.2 s
21 4.39 d(10.2) 4.35 d(9.3) 4.41m 4.40m

4.05d(10.2) 4.00 d(9.3) 4.06 d(9.8) 4.02m
22 2.10m, 1.90m 2.08m, 1.90m 2.15m, 1.98m 2.05m, 1.90m
23 2.47m, 2.32m 2.45m, 2.32m 2.49m, 2.39m 2.00m
24 5.46 t(6.6) 5.49m 5.30 t(6.3) 4.45m
26 1.70 s 1.66 s 1.72 s 5.30 br s, 4.99 br s
27 1.65 s 1.59 s 1.70 s 1.97 s
28 1.27 s 1.30 s 1.31 s 1.31 s
29 1.18 s 1.30 s 1.29 s 1.00 s
30 0.94 s 1.00 s 1.12 s 0.92 s
1󸀠 4.90 d(7.4) 4.00 d(7.0) 5.01 d(6.0) 4.94 d(5.7)
2󸀠 4.22m 4.20m 4.70 t(6.0) 4.67m
3󸀠 4.18m 4.18 d(8.5) 4.34m 4.31m
4󸀠 4.00m 3.99m 4.52m 4.51m
5󸀠 3.92m 4.20m 4.38m 4.33m

3.90m 3.88 d(10.1)
6󸀠 4.50m 4.34 d(9.4)

4.38m 4.30 t(9.2)
1󸀠󸀠 6.70 br s 6.40 br s 6.19 br s 6.16 br s
2󸀠󸀠 4.58m 4.59 d(9.0) 4.62m 4.61m
3󸀠󸀠 4.78m 4.80m 4.77 br s 4.76 br s
4󸀠󸀠 4.29m 4.28m 4.31m 4.30m
5󸀠󸀠 4.66m 4.72m 4.62m 4.60m
6󸀠󸀠 1.68 d(6.2) 1.62 d(6.2) 1.68 d(5.8) 1.66 d(5.4)
1󸀠󸀠󸀠 5.00 d(7.7) 4.72 d(7.0) 5.03 d(7.7) 5.03 d(6.9)
2󸀠󸀠󸀠 3.96m 3.97m 3.98m 3.98m
3󸀠󸀠󸀠 4.08m 4.20m 4.17m 4.13m
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Table 3-1-23 (continued)

H 3-1-92 3-1-93 3-1-94 3-1-95

4󸀠󸀠󸀠 4.11m 4.21m 4.16m 4.17m
5󸀠󸀠󸀠 4.26m 4.26m 4.37m 4.35m

3.70 t(10.0) 3.70 t(10.1) 3.72 t(10.0) 3.71m
1󸀠󸀠󸀠󸀠 5.05 d(7.6) 5.00 d(7.3) 5.03 d(7.7) 5.03 d(6.9)
2󸀠󸀠󸀠󸀠 4.08m 4.08m 4.11m 4.10m
3󸀠󸀠󸀠󸀠 4.22m 4.21m 4.25m 4.26m
4󸀠󸀠󸀠󸀠 4.22m 4.21m 4.25m 4.22m
5󸀠󸀠󸀠󸀠 3.98m 3.94m 3.99m 4.01m
6󸀠󸀠󸀠󸀠 4.57m 4.50m 4.58m 4.58m

4.39m 4.33d(9.4) 4.40m 4.40m

Table 3-1-24: Cos, MFs, and TSs of dammarane-type saponins 3-1-96∼3-1-105.

No. Compounds MFs Test
solvents

Refer-
ences

3-1-96 3β,20S,25-trihydroxydammar-23-ene-21,28-dioic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-rhamnopyrano-
syl-(1→6)-β-D-glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-glucopyranoside

C59H96O29 C5D5N [34]

3-1-97 (20S)-3β,20,25-trihydroxydammar-23-ene-21,29-dioic
acid 3-O-{[α-L-rhamnopyranosyl(1→6)-β-D-glucopyra-
nosyl-(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside

C53H86O25 C5D5N [35]

3-1-98 (20S)-3β,20,29-trihydroxydammar-24-ene-21-
carboxylic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl(1→6)-β-D-glucopyranosyl(1→3)]-α-
L-arabinopyranosyl}-21-O-β-D-glucopyranoside

C59H98O27 C5D5N [35]

3-1-99 (20S)-3β,20-dihydroxydammar-24-ene-21,29-dioic
acid
3-O-{[α-L-rhamnopyranosyl(1→6)-β-D-glucopyranosyl
(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-glucopyrano-
side

C53H86O24 C5D5N [35]

3-1-100 (20S)-3β,20-dihydroxydammar-24-ene-21,29-dioic
acid 3-O-{[β-D-glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-glucopyranoside

C47H76O20 C5D5N [35]

3-1-101 (20S)-3β,20-dihydroxydammar-24-ene-21,29-dioic
acid
3-O-[α-L-arabinopyranosyl]-21-O-β-D-glucopyranoside

C41H66O15 C5D5N [35]

3-1-102 3β,20S-dihydroxydammar-24-ene-21,28-dioic acid
3-O-[β-D-glucopyranosyl(1→3)-α-L-arabinopyranosyl]-
21-O-β-D-glucopyranoside

C47H76O20 C5D5N [34]
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Table 3-1-24 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-1-103 3β,20S-dihydroxydammar-24-ene-21,28-dioic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl-(1→6)-β-D-glucopyranosyl-
(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside

C59H96O28 C5D5N [34]

3-1-104 3β,20S-dihydroxydammar-24-ene-21,28-dioic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][β-D-
glucopyranosyl(1→3)]-α-L-arabinopyranosyl}-21-O-β-
D-glucopyranoside

C53H86O24 C5D5N [34]

3-1-105 3β,20S,24S-trihydroxydammar-25-ene-21,28-dioic
acid 3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl(1→6)-β-D-glucopyranosyl(1→3)]-α-
L-arabinopyranosyl}-21-O-β-D-glucopyranoside

C59H96O29 C5D5N [34]
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Table 3-1-25: 1H NMR spectroscopic data of dammarane-type saponins 3-1-96∼3-1-100.

H 3-1-96 3-1-97 3-1-98 3-1-99 3-1-100

1 1.88m, 1.08m 1.10m, 1.90m 0.90m, 1.75m 1.10m, 1.90m 0.90m, 1.73m
2 2.23m, 1.53m 1.52m, 2.20m 1.50m, 2.20m 1.54m, 2.23m 1.55m, 2.23m
3 3.41 br d(11.8) 3.50 br d(11.5) 3.50 br d(10.0) 3.50 dd(11.9, 4.5) 3.50 dd(12.3, 3.9)
5 1.09m 1.15m 0.88m 1.10m 1.23m
6 2.13m, 2.05m 1.45m, 1.75m 1.75m 2.05m, 2.13m 2.04m, 2.10m
7 1.61m, 1.34m 1.38m, 1.63m 1.30m, 1.52m 1.25m, 1.63m 1.35m, 1.60m
9 1.41m 1.42m 1.42m 1.42m 1.38m
11 1.72m, 1.42m 1.42m, 1.73m 1.25m, 1.70m 1.50m, 1.80m 1.38m, 1.60m
12 2.12m, 2.04m 2.05m, 2.13m 2.00m, 2.10m 2.00m, 2.15m 2.05m, 2.10m
13 2.31m 2.35m 2.30m 2.30m 2.30m
15 1.72m, 1.17m 1.20m, 1.70m 1.10m, 1.75m 1.15m, 1.75m 1.20m, 1.70m
16 2.95m, 2.18m 2.30m, 2.95m 1.75m, 2.81m 2.24m, 3.00m 2.23m, 2.90m
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Table 3-1-25 (continued)

H 3-1-96 3-1-97 3-1-98 3-1-99 3-1-100

17 2.69m 2.65m 2.60m 2.65m 2.65m
18 1.05 s 1.05 s 1.02 s 1.07 s 1.10 s
19 1.13 s 1.13 s 0.80 s 1.15 s 1.13 s
22 3.15m, 2.91m 2.90 dd(5.5, 12.1) 2.08m, 2.45m 1.10m, 1.90m 1.73m, 2.65m

3.20 dd(8.5, 12.1)
23 6.35 s 6.21 ddd(15.5, 8.5, 5.5) 1.75m 2.45m, 2.70m 2.41m, 2.65m
24 6.35 s 6.11 d(15.5) 5.50 t(6.3) 5.45 t(6.2) 5.40 t(6.0)
26 1.56 s 1.60 s 1.77 s 1.70 s 1.70 s
27 1.56 s 1.60 s 1.63 s 1.65 s 1.63 s
28 1.85 s 1.40 s 1.85 s 1.83 s
29 1.69 s 4.46m, 4.65m
30 1.04 s 1.05 s 0.80 s 1.05 s 1.08 s
1󸀠 5.20 br s 5.05 d(4.8) 5.00 d(5.7) 5.05 d(5.0) 5.05 d(5.7)
2󸀠 4.58m 4.40m 4.55m 4.35m 4.40m
3󸀠 4.27m 4.10m 4.28m 4.35m 4.42m
4󸀠 4.42m 4.53m 4.40m 4.60m 4.55m
5󸀠 4.43m, 3.97m 3.98m, 4.45m 4.02m, 4.57m 4.10m, 4.37m 4.00m, 4.45m
1󸀠󸀠 5.88 br s 5.50 d(7.4) 5.75 br s 5.53 d(7.8) 5.52 d(7.7)
2󸀠󸀠 4.58m 4.05m 4.20m 4.13m 4.13m
3󸀠󸀠 4.64m 4.18m 4.67m 4.25m 4.25m
4󸀠󸀠 4.28m 4.06m 4.30m 4.07m 4.35m
5󸀠󸀠 4.52m 4.30m 4.05m 4.03m 4.20m
6󸀠󸀠 1.63 d(5.4) 4.15m, 4.58m 1.77 d(6.2) 4.23m, 4.35m 4.42m, 4.70m
1󸀠󸀠󸀠 5.46 d(7.4) 5.55 br s 5.55 d(7.3) 5.50 br s 6.50 d(7.6)
2󸀠󸀠󸀠 4.19m 4.18m 4.10m 4.17m 4.35m
3󸀠󸀠󸀠 4.03m 4.56m 4.30m 4.55m 4.42m
4󸀠󸀠󸀠 4.42m 4.28m 4.53m 4.30m 4.15m
5󸀠󸀠󸀠 4.15m 4.38m 4.16m 4.35m 4.10m
6󸀠󸀠󸀠 4.62m, 4.18m 1.68 d(5.8) 4.18m, 4.61m 1.73 d(6.2) 4.45m, 4.50m
1󸀠󸀠󸀠󸀠 5.54 br s 6.20 d(7.7) 5.50 br s 6.30 d(8.1)
2󸀠󸀠󸀠󸀠 4.64m 4.05m 4.63m 4.25m
3󸀠󸀠󸀠󸀠 4.57m 4.28m 4.53m 4.35m
4󸀠󸀠󸀠󸀠 4.32m 4.18m 4.25m 4.07m
5󸀠󸀠󸀠󸀠 4.36m 4.15m 4.30m 4.35m
6󸀠󸀠󸀠󸀠 1.68 d(5.4) 4.40m, 4.60m 1.73 d(7.0) 4.45m, 4.65m
1󸀠󸀠󸀠󸀠󸀠 6.20 d(7.7) 6.20 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 4.06m 4.60m
3󸀠󸀠󸀠󸀠󸀠 4.27m 4.16m
4󸀠󸀠󸀠󸀠󸀠 4.19m 4.26m
5󸀠󸀠󸀠󸀠󸀠 4.33m 4.16m
6󸀠󸀠󸀠󸀠󸀠 4.62m, 4.45m 4.41m, 4.65m
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Table 3-1-26: 1H NMR spectroscopic data of dammarane-type saponins 3-1-101∼3-1-105.

H 3-1-101 3-1-102 3-1-103 3-1-104 3-1-105

1 0.85m, 1.75m 1.70m, 0.93m 1.88m, 1.06m 1.67m, 0.95m 1.86m, 1.06m
2 1.60m, 2.27m 2.23m, 1.54m 2.22m, 1.53m 2.21m, 1.53m 2.23m, 1.51m
3 3.50 dd(11.4, 4.8) 3.49 dd(11.8, 3.9) 3.41 br d(11.8) 3.41 br d(11.8) 3.38 br d(9.5)
5 1.10m 1.11m 1.09m 1.08m 1.09m
6 2.03m, 2.10m 2.13m, 2.06m 2.13m, 2.04m 2.12m, 2.03m 2.13m, 2.04m
7 1.38m, 1.63m 1.61m, 1.33m 1.60m, 1.33m 1.60m, 1.33m 1.61m, 1.34m
9 1.40m 1.39m 1.43m 1.40m 1.41m
11 1.39m, 1.63m 1.61m, 1.40m 1.72m, 1.42m 1.70m, 1.40m 1.72m, 1.42m
12 2.05m, 2.20m 2.12m, 2.03m 2.12m, 2.02m 2.12m, 2.04m 2.12m, 2.01m
13 2.30m 2.32m 2.31m 2.31m 2.31m
15 1.14m, 1.75m 1.15m, 1.72m 1.17m, 1.71m 1.18m, 1.71m 1.14m, 1.71m
16 2.25m, 2.98m 2.24m, 2.96m 2.18m, 2.84m 2.11m, 2.81m 2.16m, 2.85m
17 2.55m 2.70m 2.63m 2.67m 2.69m
18 1.05 s 1.02 s 1.05 s 1.08 s 1.07 s
19 1.10 s 1.11 s 1.13 s 1.12 s 1.12 s
22 2.23m, 2.30m 2.47m, 2.13m 2.48m, 2.13m 2.48m, 2.14m 2.21m, 1.57m
23 2.55m, 2.75m 2.70m, 2.41m 2.71m, 2.47m 2.71m, 2.47m 2.41m, 2.21m
24 5.30 t(6.0) 5.44m 5.50 t(9.0) 5.46 t(9.0) 4.55m
26 1.75 s 1.70 s 1.71 s 1.70 s 5.31 br s, 4.99 br s
27 1.75 s 1.61 s 1.69 s 1.61 s 1.96 s
28 1.78 s
29 1.85 s 1.70 s 1.71 s 1.70 s
30 1.10 s 1.09 s 1.04 s 1.02 s 1.03 s
1󸀠 5.00 d(5.7) 5.06 d(5.5) 5.21 br s 5.23 br s 5.20 br s
2󸀠 4.45m 4.38m 4.58m 4.60m 4.59m
3󸀠 4.10m 4.38m 4.36m 4.37m 4.29m
4󸀠 4.55m 4.57m 4.42m 4.45m 4.42m
5󸀠 4.08m, 4.47m 4.50m, 4.03m 4.43m, 3.97m 4.46m, 4.02m 4.45m, 3.98m
1󸀠󸀠 6.50 d(7.9) 5.54 d(7.8) 5.89 br s 5.90 br s 5.88 br s
2󸀠󸀠 4.20m 4.15m 4.58m 4.59m 4.58m
3󸀠󸀠 4.44m 4.27m 4.66m 4.66m 4.63m
4󸀠󸀠 4.50m 4.57m 4.28m 4.31m 4.29m
5󸀠󸀠 4.10m 4.02m 4.52m 4.52m 4.52m
6󸀠󸀠 4.48m, 4.46m 4.51m, 4.46m 1.68 d(5.4) 1.67 d(5.4) 1.67 d(5.4)
1󸀠󸀠󸀠 6.30 d(7.8) 5.55 d(7.7) 5.54 d(7.3) 5.49 d(7.4)
2󸀠󸀠󸀠 4.36m 4.12m 4.14m 4.19m
3󸀠󸀠󸀠 4.41m 4.03m 4.02m 4.02m
4󸀠󸀠󸀠 4.19m 4.34m 4.45m 4.36m
5󸀠󸀠󸀠 4.09m 4.17m 4.24m 4.16m
6󸀠󸀠󸀠 4.67m, 4.48m 4.62m, 4.21m 4.48m, 4.45m 4.60m, 4.19m
1󸀠󸀠󸀠󸀠 5.53 br s 6.37 d(7.7) 5.54 br s
2󸀠󸀠󸀠󸀠 4.60m 4.35m 4.64m
3󸀠󸀠󸀠󸀠 4.57m 4.40m 4.57m
4󸀠󸀠󸀠󸀠 4.29m 4.18m 4.34m
5󸀠󸀠󸀠󸀠 4.35m 4.08m 4.36m
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Table 3-1-26 (continued)

H 3-1-101 3-1-102 3-1-103 3-1-104 3-1-105

6󸀠󸀠󸀠󸀠 1.69 d(5.4) 4.65m, 4.46m 1.69 d(5.4)
1󸀠󸀠󸀠󸀠󸀠 6.22 d(7.3) 6.20 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 4.09m 4.06m
3󸀠󸀠󸀠󸀠󸀠 4.27m 4.28m
4󸀠󸀠󸀠󸀠󸀠 4.19m 4.21m
5󸀠󸀠󸀠󸀠󸀠 4.34m 4.35m
6󸀠󸀠󸀠󸀠󸀠 4.64m, 4.47m 4.63m, 4.47m

Table 3-1-27: Cos, MFs, and TSs of dammarane-type saponins 3-1-106∼3-1-116.

No. Compounds MFs Test
solvents

References

3-1-106 6-O-β-D-glucopyranosyl-20-O-β-D-glucopyranosyl-
3β,6α,12β,20(S),25-pentahydroxydammar-23-ene

C42H72O15 C5D5N [30]

3-1-107 notoginsenoside H C47H80O19 C5D5N [27]
3-1-108 floralquinquenoside I C48H82O20 C5D5N [25]
3-1-109 floralginsenoside B C42H72O16 C5D5N [13]
3-1-110 notoginsenoside Rw1 C46H78O17 C5D5N [21]
3-1-111 notoginsenoside M C48H82O19 C5D5N [36]
3-1-112 notoginsenoside N C48H82O19 C5D5N [36]
3-1-113 floralquinquenoside E C53H90O22 C5D5N [22]
3-1-114 floralquinquenoside La C48H82O19 C5D5N [25]
3-1-115 floralginsenoside A C42H72O16 C5D5N [13]
3-1-116 floralquinquenoside J C48H82O20 C5D5N [25]
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Table 3-1-28: 1H NMR spectroscopic data of dammarane-type saponins 3-1-106.

H 3-1-106 H 3-1-106 H 3-1-106

1 1.72 (ov) 17 2.31 dd(12.1, 8.2) 1󸀠 4.92 d(7.8)
0.94 (ov)

2 1.92 (ov) 18 1.18 s 2󸀠 4.09 (ov)
1.83 (ov)

3 3.49 dd(10.9, 4.2) 19 1.06 s 3󸀠 4.11 (ov)
5 1.42 d(12.4) 21 1.54 s 4󸀠 4.18 (ov)
6 4.41 dd(12.4, 3.4) 22 3.14 dd(11.2, 7.8) 5󸀠 4.21 (ov)

2.71 dd(11.2, 7.6)
7 2.51 dd(12.4, 3.2) 23 6.12 (ov) 6󸀠 4.49 d(11.2)

1.86 dd(11.3, 3.4) 4.31 d(11.2)
9 1.51 (ov) 24 6.14 dd(12.4, 0.5) 1󸀠󸀠 5.21 d(7.6)
11 2.05 (ov) 26 1.72 s 2󸀠󸀠 3.98 (ov)

1.52 (ov)
12 3.95 (ov) 27 1.72 s 3󸀠󸀠 4.02 (ov)
13 2.02 dd(12.8, 10.4) 28 2.05 s 4󸀠󸀠 4.12 (ov)
15 1.65 (ov) 29 1.61 s 5󸀠󸀠 4.24 (ov)

1.04 (ov)
16 1.69 (ov) 30 0.72 s 6󸀠󸀠 4.49 d(11.2)

1.34 (ov) 4.31 d(11.2)
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Table 3-1-29: 1H NMR spectroscopic data of dammarane-type saponins 3-1-107∼3-1-110.

H 3-1-107 3-1-108 3-1-109 3-1-110

3 3.50 dd(3.7, 10.4) 3.46 dd(4.9, 11.7) 3.50 dd(4.6, 11.8) 3.48m
6 4.35m 4.96 br dd 4.43 ddd 4.38∼4.40m

(ca. 4, 11) (2.9, 10.3, 10.6)
12 5.76 br s 3.96m 3.98m 3.90m
18 1.19 s 1.25 s 1.24 s 1.08 s
19 0.99 s 1.05 s 1.09 s 0.99 s
21 1.56 s 1.55 s 1.55 s 1.62 s
23 6.30 ddd-like 6.22 ddd 6.20 ddd –

(6.6, 8.1, 15.8) (6.3, 8.3, 15.7)
24 6.04 d(15.6) 6.07 d(15.8) 6.05 d(15.7) 5.30m
26 1.55 s 1.58 s 1.56 s 1.64 s
27 1.56 s 1.59 s 1.58 s 1.60 s
28 2.08 s 2.08 s 2.04 s 2.10 s
29 1.48 s 1.38 s 1.59 s 1.44 s
30 0.73 s 0.91 s 0.79 s 0.97 s
1󸀠 4.93 d(7.3) 5.25 d(6.9) 5.01 d(7.8) 4.90 d(6.6)
1󸀠󸀠 5.77 d(7.9) 6.44 s 5.17 d(7.8) 5.09 d(7.6)
1󸀠󸀠󸀠󸀠 5.19 d(7.3) 5.18 d(7.8) 5.09 d(7.6)

Table 3-1-30: 1H NMR spectroscopic data of dammarane-type saponins 3-1-111∼3-1-113.

H 3-1-111 3-1-112 3-1-113

3 3.49 dd(4.6, 11.3) 3.51 dd(4.6, 11.6) 3.47 dd(4.8, 11.4)
6 4.35m 4.32m 4.68m
12 4.14m 4.09m 4.17m
18 1.21 s 1.15 s 1.37 s
19 0.98 s 1.01 s 0.97 s
21 1.56 s 1.61 s 1.62 s
24 5.22 t-like 5.27 t-like 5.33m
26 1.56 s 1.61 s 1.67 s
27 1.59 s 1.61 s 1.61 s
28 2.07 s 2.03 s 2.12 s
29 1.53 s 1.60 s 1.36 s
30 0.91 s 0.80 s 1.19 s
1󸀠 5.03 d(7.6) 4.89 d(7.6) 5.28 d(6.8)
1󸀠󸀠 5.50 d(3.7) 5.88 d(3.7) 6.51 br s
1󸀠󸀠󸀠 5.16 d(7.6) 5.17 d(7.6) 5.11 d(7.8)
1󸀠󸀠󸀠 4.99 d(7.3)
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Table 3-1-31: 1H NMR spectroscopic data of dammarane-type saponins 3-1-114∼3-1-116.

H 3-1-114 3-1-115 3-1-116

3 3.44 dd(4.6, 11.5) 3.49 dd(4.6, 11.8) 3.45 dd(4.9, 11.5)
6 4.66 dd(3.2, 10.4) 4.40m 4.32m
12 4.08m 4.10m 4.08m
18 1.18 s 1.15 s 1.17 s
19 0.97 s 1.04 s 1.00 s
21 1.58 s 1.573 s 1.58 s
24 4.40m 4.68 dd(5.2, 7.5) 4.69 dd-like(ca. 5, 8)
26 4.89 s 5.02 br s 5.01 br s

5.25 s 5.20 br s 5.20 br s
27 1.88 s 1.85 s 1.86 s
28 2.06 s 2.03 s 2.07 s
29 1.35 s 1.568 s 1.35 s
30 0.94 s 0.82 s 0.79 s
1󸀠 5.22 d(6.6) 4.99 d(7.7) 5.24 dd-like(ca. 7)
1󸀠󸀠 6.41 s 5.12 d(8.0) 6.42 br s
1󸀠󸀠󸀠 5.16 d(7.8) 5.18 d(7.8)
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3.2 Tirucallane-type Saponins

Table 3-2-1: Cos, MFs, and TSs of tirucallane-type saponins 3-2-1∼3-2-21.

No. Compounds MFs Test solvents References

3-2-1 sapimukoside A C47H76O16 C5D5N [37]
3-2-2 sapimukoside B C42H68O12 C5D5N [37]
3-2-3 sapinmusaponin G C43H70O12 CD3OD [38]
3-2-4 sapinmusaponin H C43H70O12 CD3OD [38]
3-2-5 sapinmusaponin J C49H80O16 CD3OD [38]
3-2-6 sapinmusaponin Q C43H70O13 CD3OD [39]
3-2-7 sapinmusaponin R C49H80O17 CD3OD [39]
3-2-8 sapinmusaponin F C43H70O12 CD3OD [38]
3-2-9 sapinmusaponin I C49H80O16 CD3OD [38]
3-2-10 sapimukoside G C53H86O20 C5D5N [40]
3-2-11 sapimukoside I C54H88O20 C5D5N [40]
3-2-12 sapimukoside D C48H78O16 C5D5N [41]
3-2-13 sapimukoside C C49H80O16 C5D5N [41]
3-2-14 sapimukoside E C54H88O20 C5D5N [40]
3-2-15 sapimukoside F C54H88O20 C5D5N [40]
3-2-16 sapimukoside H C55H90O20 C5D5N [40]
3-2-17 sapimukoside J C44H72O12 C5D5N [40]
3-2-18 munronoside II C48H78O20 CD3OD [42]
3-2-19 munronoside IV C50H80O21 CD3OD [42]
3-2-20 munronoside I C48H76O20 CD3OD [42]
3-2-21 munronoside III C50H78O21 C5D5N [42]
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1○All the configurations of C-17 substituents were drawn according to the literature.

Table 3-2-2: 1H NMR spectroscopic data of tirucallane-type saponins 3-2-1∼3-2-5.

H 3-2-1 3-2-2 3-2-3 3-2-4 3-2-5

1 1.04, 1.44 1.24, 1.67 1.18m, 1.71 (ov) 1.19m, 1.65 (ov) 1.17m, 1.65 (ov)
2 1.83, 2.31 1.92, 2.45 1.71 (ov), 1.93m 1.66 (ov), 2.02m 1.65 (ov), 1.98m
3 3.42 dd(4.2, 11.5) 3.43 dd(3.0, 7.9) 3.18m 3.21 dd(12.5, 3.5) 3.13 dd(11.6, 3.6)
5 1.36 1.35 1.36 dd(11.5, 5.5) 1.35 dd(11.5, 5.5) 1.35 dd(12.0, 6.0)
6 1.96, 2.12 1.96, 2.16 1.96 (ov), 2.13m 1.96 (ov), 2.14m 1.96 (ov), 2.10m
7 5.32 5.31 5.29 br s 5.29 d(2.5) 5.26 d(2.4)
9 2.24 2.35 2.26 (ov) 2.26 (ov) 2.25m
11 1.45 1.56, 1.42 1.56m 1.58m 1.60m
12 2.36, 1.88 2.35, 1.86 1.79m, 1.63m 1.78m, 1.60m 1.79m, 1.62m
15 1.67, 1.51 1.70, 1.52 1.62m, 1.50m 1.62m, 1.52m 1.54m, 1.48m
16 1.94, 1.40 1.93, 1.40 1.98m, 1.31m 1.98m, 1.31m 1.97m, 1.32m
17 2.42, 1.98 2.44, 1.99 1.84m 1.82m 1.80m
18 0.74 0.73 0.89 s 0.88 s 0.87 s
19 1.07 1.07 0.79 s 0.79 s 0.77 s
20 2.28, 2.58 2.27, 2.57 2.24 (ov) 2.25 (ov) 2.24m
21 5.82 br s 5.77 br s 4.82 (ov) 4.82 (ov) 4.84 d(6.4)

5.75 br s 5.73 br s
22 2.40, 2.18 2.40, 2.20 1.83 (ov) 1.83 (ov) 1.83 (ov)

1.98, 1.79 1.98, 1.80
23 5.26 br t(8.4) 5.26 dt(2.5, 8.7) 4.84 (ov) 4.84 (ov) 4.86 (ov)

5.08 dd(7.6, 14.9) 5.10
24 5.60 dq(1.1, 8.7) 5.60 dq(1.4, 9.0) 5.24 d(9.0) 5.23 d(9.0) 5.22 dt

5.78 5.79 (8.8, 2.4, 1.2)
26 1.71 1.70 1.72 s 1.72 s 1.70 d(1.2)
27 1.66 1.66 1.69 s 1.69 s 1.67 d(1.2)
28 1.24 (ov) 1.30 1.04 s 1.04 s 1.05 s
29 1.24 (ov) 1.29 0.91 s 0.94 s 0.92 s
30 1.02 1.01 1.03 s 1.03 s 1.02 s

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.2 Tirucallane-type Saponins | 51

Table 3-2-2 (continued)

H 3-2-1 3-2-2 3-2-3 3-2-4 3-2-5

OMe 3.31 s(21-OMe) 3.29 s(21-OMe) 3.28 s(21-OMe)
1󸀠 4.87 d(6.7) 4.91 d(7.3) 4.32 d(7.5) 4.43 d(7.5) 4.39 d(7.2)
2󸀠 4.16 4.07 3.31m 3.42 dd(7.6, 7.5) 3.40 dd(8.8, 7.2)
3󸀠 4.18 4.21 t(8.4) 3.20m 3.45 t(7.6) 3.45 t(8.8)
4󸀠 3.96 4.03 3.28m 3.29m 3.28m
5󸀠 3.86 4.03 3.38m 3.25 dd(5.5, 2.5) 3.36m
6󸀠 4.48 br d(12.3) 4.66 br d(11.2) 3.97 d(11.0) 3.85 dd(12.5, 2.0) 3.95m

4.25 4.18 3.61 dd(11.0, 6.0) 3.67 dd(12.5, 5.5) 3.58 dd(11.2, 5.6)
1󸀠󸀠 6.40 br s 5.52 br s 4.75 br s 5.37 br s 5.37 d(1.6)
2󸀠󸀠 4.80 4.59 br s 3.67m 3.96 dd(3.5, 2.0) 3.94m
3󸀠󸀠 4.59 dd(3.1, 9.3) 4.53 dt(3.1, 9.3) 3.83m 3.75 dd(9.5, 3.5) 3.72 dd(9.6, 3.2)
4󸀠󸀠 4.27 4.24 dd(2.8, 9.0) 3.36m 3.39 t(9.5) 3.37 dd(9.6, 3.2)
5󸀠󸀠 4.73 dq(6.2, 8.7) 4.38 dq(6.2, 9.3) 3.69m 3.99 dd(9.5, 6.5) 3.96 dd(9.2, 6.4)
6󸀠󸀠 1.65 d(6.2) 1.65 d(6.2) 1.27 d(6.5) 1.23 d(6.0) 1.22 d(6.0)
1󸀠󸀠󸀠 4.93 d(7.6) 4.72 d(1.6)
2󸀠󸀠󸀠 4.45 t(7.9) 3.82 dd(3.6, 1.6)
3󸀠󸀠󸀠 4.04 dd(3.1, 9.0) 3.64 dd(9.6, 2.4)
4󸀠󸀠󸀠 4.23 3.35 dd(9.6, 2.4)
5󸀠󸀠󸀠 4.29 3.66 dd(9.6, 6.4)

3.80 br d(12.1)
6󸀠󸀠󸀠 1.25 d(6.0)

Table 3-2-3: 1H NMR spectroscopic data of tirucallane-type saponins 3-2-6∼3-2-10.

H 3-2-6 3-2-7 3-2-8 3-2-9 3-2-10

1 1.67 (ov) 1.67 (ov) 1.69 (ov) 1.65 (ov) –
1.13m 1.16m 1.18m 1.14m

2 1.98m 1.97m 1.98m 1.99m –
1.67 (ov) 1.67 (ov) 1.68 (ov) 1.68 (ov)

3 3.18 dd(4.0, 12.0) 3.18 dd(3.2, 12.4) 3.18m 3.16 dd(11.2, 3.6) 3.47 dd(12.4, 4.4)
5 1.34 dd(12.0, 4.8) 1.35 dd(11.6, 6.0) 1.37 dd(11.5, 5.5) 1.35 dd(12.0, 6.0) –
6 2.10m 2.10m 2.14m 2.14m –

1.94m 1.95m 1.96 (ov) 1.95 (ov)
7 5.27 br s 5.28 d(2.4) 5.27 d(2.5) 5.25 d(2.8) 5.27 br s
9 2.24m 2.25m 2.28m 2.27 (ov) –
11 1.58m 1.60m 1.58m 1.60m –
12 1.77m, 1.61m 1.78m, 1.62m 1.91m, 1.40m 1.89m, 1.39m –
15 1.56m, 1.49m 1.56m, 1.48m 1.62m, 1.50m 1.56m, 1.48m –
16 1.97m, 1.32m 1.97m, 1.32m 1.85m, 1.31m 1.86m, 1.33m –
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Table 3-2-3 (continued)

H 3-2-6 3-2-7 3-2-8 3-2-9 3-2-10

17 1.80m 1.80m 2.00 (ov) 2.00m 1.91m
18 0.87 s 0.87 s 0.88 s 0.86 s 1.03 s
19 0.76 s 0.77 s 0.79 s 0.77 s 0.74 s
20 2.23m 2.22m 2.02 (ov) 2.01m –
21 4.81 (ov) 4.81 (ov) 4.75 d(3.0) 4.73 d(3.2) 5.06 d
22 1.83m 1.83m 1.96 (ov) 1.96 (ov) –

1.58 (ov) 1.55 (ov)
23 4.83 (ov) 4.83 (ov) 4.79 ddd 4.74 (ov) 5.09 dd(6.9, 14.1)

(9.0, 3.0, 2.5)
24 5.23 d(8.8) 5.23 d(8.8) 5.23 d(9.0) 5.22 dt 5.60 d(8.3)

(8.8, 2.4, 1.2)
26 1.70 s 1.70 s 1.72 s 1.70 s 1.68 s
27 1.67 s 1.67 s 1.69 s 1.68 s 1.67 s
28 1.05 s 1.05 s 1.01 s 1.02 s 1.37 s
29 0.92 s 0.92 s 0.94 s 0.92 s 1.30 s
30 1.01 s 1.01 s 1.01 s 0.98 s 0.98 s
OMe 3.31 s(21-OMe) 3.32 s(21-OMe) 3.28 s(21-OMe) 3.32 s(21-OMe) 3.50 s(21-OMe)
1󸀠 4.45 d(7.2) 4.42 d(7.6) 4.32 d(8.0) 4.38 d(7.2) 4.86 d(7.5)
2󸀠 3.57 dd(7.2, 8.8) 3.57 dd(7.6, 8.4) 3.32m 3.42 dd(8.8, 7.2) –
3󸀠 3.55 t(8.8) 3.55 t(8.4) 3.19m 3.45 t(8.8) –
4󸀠 3.24m 3.23 t(8.4) 3.28m 3.25m –
5󸀠 3.34m 3.34m 3.39m 3.35m –
6󸀠 3.86 d(10.4) 3.83 d(11.6) 3.98 d(11.5) 3.96m –

3.68 dd(10.4, 4.8) 3.60 dd(11.6, 5.6) 3.60 dd(11.0, 6.5) 3.59 dd(11.2, 6.0)
1󸀠󸀠 4.76 d(7.6) 4.65 d(8.0) 4.75 br s 5.36 br s 6.50 br s
2󸀠󸀠 3.21 dd(8.8, 7.6) 3.18 t(8.0) 3.66m 3.93 dd(3.2, 1.2) –
3󸀠󸀠 3.38 t(8.8) 3.24 t(8.0) 3.83m 3.73 dd(9.2, 3.2) –
4󸀠󸀠 3.27m 3.20m 3.35m 3.39 t(9.2) –
5󸀠󸀠 3.23m 3.38m 3.67m 3.96 dd(9.6, 6.4) –
6󸀠󸀠 3.83 d(10.4) 3.96 dd(11.6, 1.2) 1.27 d(6.5) 1.22 d(6.0) 1.60 d(6.0)

3.64 dd(10.4, 6.4) 3.58 dd(11.6, 5.6)
1󸀠󸀠󸀠 4.73 d(1.2) 4.72 d(1.2) 4.85 d(7.5)
2󸀠󸀠󸀠 3.80 dd(3.2, 1.2) 3.82 dd(3.2, 1.6) –
3󸀠󸀠󸀠 3.63 dd(9.6, 3.2) 3.68 dd(9.2, 3.2) –
4󸀠󸀠󸀠 3.36 t(9.6) 3.37 t(9.6) –
5󸀠󸀠󸀠 3.66 dd(9.6, 6.0) 3.67 dd(9.6, 6.4) –
6󸀠󸀠󸀠 1.25 d(6.0) 1.25 d(6.4)
1󸀠󸀠󸀠󸀠 5.44 d(7.2)
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Table 3-2-4: 1H NMR spectroscopic data of tirucallane-type saponins 3-2-11 and 3-2-14∼3-2-17.

H 3-2-11 3-2-14 3-2-15 3-2-16 3-2-17

3 3.43 dd(3.0, 11.6) 3.47 dd(11.6, 3.1) 3.46 dd(11.9, 3.6) 3.43 dd(11.9, 3.6) 3.46 dd(11.6, 3.5)
7 5.29 br s 5.30 br s 5.27 br s 5.30 br s 5.29 br s
17 1.92m 1.91m 1.91m 1.92m 1.89m
18 1.02 s 1.05 s 1.06 s 1.01 s 1.01 s
19 0.74 s 0.75 s 0.74 s 0.75 s 0.73 s
21 5.05 br s 5.16 br s 5.06 d 5.16 br s 5.14 br s
23 5.09 dd(6.2, 12.7) 5.07 dd(6.9, 14.0) 5.08 dd(6.2, 14.5) 5.07 dd(6.5, 14.2) 5.08 dd(6.8, 13.3)
24 5.59 d(8.4) 5.62 br d(8.6) 5.63 dq(1.7, 7.5) 5.62 d(8.3) 5.61 br d(8.7)
26 1.67 s 1.69 s 1.68 s 1.69 s 1.68 s
27 1.66 s 1.68 s 1.67 s 1.68 s 1.66 s
28 1.37 s 1.37 s 1.37 s 1.41 s 1.43 s
29 1.32 s 1.29 s 1.30 s 1.30 s 1.30 s
30 0.98 s 0.99 s 0.99 s 0.98 s 0.99 s
OMe 3.49 s(21-OMe)
1󸀠 4.85 d(7.5) 4.87 d(7.7) 4.87 d(7.5) 4.83 d(7.6) 4.91 d(7.6)
1󸀠󸀠 6.04 br s 6.46 br s 6.52 br s 6.00 br s 5.53 br s
6󸀠󸀠 1.60 d(6.2) 1.59 d(5.9) 1.61 d(6.1) 1.60 d(5.9) 1.64 d(6.0)
1󸀠󸀠󸀠 5.67 br s 4.85 d(7.3) 4.86 d(7.5) 5.65 br s
1󸀠󸀠󸀠󸀠 5.37 d(6.5) 5.38 d(6.9) 5.45 d(7.5) 5.35 d(7.6)
1󸀠󸀠󸀠󸀠󸀠 1.27 t(7.5) 1.27 t(6.9) 1.27 t(6.8) 1.23 t(7.0)
2󸀠󸀠󸀠󸀠󸀠 3.97 dq(9.8, 7.5) 3.98 dq(9.7, 6.9) 3.98 dq(9.4, 6.8) 3.96 dq(9.5, 7.0)

3.59 dq(9.8, 7.5) 3.58 dq(9.7, 6.9) 3.59 dq(9.4, 6.8) 3.53 dq(9.5, 7.0)

Table 3-2-5: 1H NMR spectroscopic data of tirucallane-type saponins 3-2-12 and 3-2-13.

H 3-2-12 3-2-13 H 3-2-12 3-2-13

3 3.43 dd(3.7, 11.5) 3.44 dd(3.8, 11.8) 19 0.74 s 0.76 s
5 1.36 dd(5.7, 11.0) 1.37 dd(5.7, 11.5) 20 2.47m 2.49m
7 5.31 br s 5.33 br s 21 5.05 br s 5.18 d(1.7)
9 2.24 d(10.7) 2.25 d(10.5) 23 5.08 dd(6.5, 14.0) 5.09 dd(7.0, 14.9)
17 1.91 dd(6.6, 12.1) 1.93 dd(6.6, 12.1) 24 5.59 br d(8.4) 5.63 dq(1.1, 8.7)
18 1.03 s 1.06 s 28 1.23 s 1.24 s (ov)
29 1.23 s 1.24 s (ov) 3󸀠󸀠 4.57 dd(3.7, 9.3) 4.57 dd(3.4, 9.4)
30 0.99 s 1.02 s 4󸀠󸀠 4.28m 4.28m
1󸀠 4.85 d(7.0) 4.85 d(7.0) 5󸀠󸀠 4.71 dq(8.7) 4.70 dq(6.2, 9.4)
2󸀠 4.16m 4.14m 6󸀠󸀠 1.65 d(6.5) 1.66 d(6.3)
OMe 3.58 s 1󸀠󸀠󸀠 4.92 d(7.0) 4.94 d(7.4)
3󸀠 4.17m 4.15m 2󸀠󸀠󸀠 4.43 t(7.9) 4.44 t(8.0)
4󸀠 3.94 t(8.5) 3.94 t(8.5) 3󸀠󸀠󸀠 4.04 dd(2.8, 9.0) 4.09 dd(3.4, 9.1)
5󸀠 3.85m 3.86m 4󸀠󸀠󸀠 4.25m 4.27m
6󸀠 4.47m, 4.23m 4.47m, 4.25m 1󸀠󸀠󸀠󸀠 1.29 t(7.1)
1󸀠󸀠 6.37 br s 6.32 br s 2󸀠󸀠󸀠󸀠 4.00 dq(9.3, 7.1)
2󸀠󸀠 4.79 br s 4.79 d(3.4) 3.61 dq(9.3, 7.1)
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Table 3-2-6: 1H NMR spectroscopic data of tirucallane-type saponins 3-2-18∼3-2-21.

H 3-2-18 3-2-19 3-2-20 3-2-21

1 1.25∼1.30m 1.20∼1.24m 1.50∼1.53m 1.25∼1.29m
1.71∼1.75m 1.73∼1.77m 2.14∼2.18m 1.81∼1.85m

2 1.72∼1.77m 1.75̀1.79m 2.29∼2.31m 1.96∼2.00m
2.99∼3.02m 3.22∼3.26m

3 3.23 dd(8.0, 4.5) 3.23 dd(8.0, 4.0)
5 1.45 dd(2.5, 7.0) 1.47∼1.52m 1.76∼1.80m 1.76∼1.80m
6 1.54∼1.57m 1.45∼1.51m 1.60∼1.64m 1.44∼1.50m

1.77∼1.80m 1.77∼1.82m 1.81∼1.84m 1.76∼1.81m
7 5.27 br s 5.28 br s 5.38 br s 5.22 br s
9 2.25∼2.29m 2.27∼2.32m 2.42∼2.46m 2.26∼2.30m
11 1.60∼1.55m 1.65∼1.58m 1.70∼1.73m 1.44∼1.49m

1.78∼1.81m
12 1.74∼1.82m 1.73∼1.79m 1.78∼1.82m 1.80∼1.84m
15 1.53∼1.58m 1.55∼1.61m 1.63∼1.66m 1.45∼1.56m
16 1.90∼1.95m 1.95∼2.01m 2.14∼2.18m 2.12∼2.16m

2.23∼2.29m 2.22∼2.27m 2.28∼2.31m 2.22∼2.28m
17 2.30∼2.35m 2.29∼2.33m 2.40∼2.43m 1.91∼1.95m
18 0.86 s 0.84 s 0.92 s 0.87 s
19 0.76 s 0.77 s 1.19 s 1.02 s
20 2.79∼2.82m 2.79∼2.82m 2.84∼2.88m 2.80∼2.85m
22 2.18∼2.22m 1.83∼1.89m 2.33∼2.35m 2.22∼2.26m

2.26∼2.30m 2.38∼2.43m 2.26∼2.30m 2.49∼2.54m
23 3.40∼3.45m 3.38∼3.42m 3.43∼3.47m 5.09∼5.14m
24 3.27 br s 4.80 d(5.0) 3.37 br s 5.40 d(5.0)
26 1.23 s 1.27 s 1.29 s 1.56 s
27 1.34 s 1.22 s 1.34 s 1.51 s
28 1.21 s 1.22 s 1.21 s 1.39 s
29 3.98 d(10.0) 3.99 d(10.0) 3.80 d(10.0) 4.42 d(10.0)

4.03 d(10.0) 4.02 d(10.0) 4.27 d(10.0) 4.45 d(10.0)
30 1.04 s 1.04 s 1.14 s 0.96 s
OAc 2.12 s(24-OAc) 2.12 s(24-OAc)
1󸀠 4.38 d(8.0) 4.39 d(7.5) 4.37 d(7.5) 4.79 d(8.0)
2󸀠 3.38∼3.42m 3.73∼3.77m 3.42∼3.45m 3.93∼3.95m
3󸀠 3.39∼3.43m 3.35∼3.79m 3.23∼3.27m 4.12∼4.16m
4󸀠 3.39∼3.42m 3.38∼3.42m 3.37∼3.41m 3.89∼3.92m
5󸀠 3.59 t(7.5) 3.19∼3.24m 3.62∼3.66m 4.23∼4.26m
6󸀠 3.94∼4.00m 3.93∼3.98m 4.01∼4.05m 4.12∼4.16m

3.68∼3.73m 3.70∼3.75m 3.68∼3.72m 4.55∼4.59m
1󸀠󸀠 4.62 d(7.5) 4.62 d(8.0) 4.65 d(8.0) 5.35 d(7.5)
2󸀠󸀠 3.68∼3.72m 3.58∼3.62m 3.68∼3.72m 3.91∼3.95m
3󸀠󸀠 3.22∼3.27m 3.20∼3.23m 3.35∼3.38m 4.10∼4.15m
4󸀠󸀠 3.20∼3.26m 3.35∼3.40m 3.30∼3.34m 4.23∼4.27m
5󸀠󸀠 3.66∼3.70m 3.68∼3.73m 3.74∼3.78m 4.22∼4.26m
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Table 3-2-6 (continued)

H 3-2-18 3-2-19 3-2-20 3-2-21

6󸀠󸀠 3.78∼3.82m 3.78∼3.83m 3.91∼3.95m 4.55∼4.59m
3.70∼3.75m 3.71∼3.75m 3.81∼3.85m 4.43∼4.48m

1󸀠󸀠󸀠 4.75 s 4.76 s 4.82 s 5.45 s
2󸀠󸀠󸀠 3.40∼3.43m 3.35∼3.39m 3.41∼3.45m 4.23∼4.27m
3󸀠󸀠󸀠 3.81∼3.85m 3.80∼3.85m 3.73∼3.77m 4.51∼4.56m
4󸀠󸀠󸀠 3.41∼3.45m 3.38∼3.42m 3.41∼3.45m 4.25∼4.29m
5󸀠󸀠󸀠 3.68∼3.72m 3.68∼3.73m 3.73∼3.77m 4.33∼4.38m
6󸀠󸀠󸀠 1.28 d(6.0) 1.29 d(6.0) 1.34 d(6.0) 1.62 d(6.0)
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3.3 Lupane-type Saponins

Table 3-3-1: Cos, MFs, and TSs of lupane-type saponins 3-3-1∼3-3-29.

No. Compounds MFs Test solvents References

3-3-1 acantrifoside A C48H78O18 C5D5N [43]
3-3-2 wujiapioside B C48H78O18 C5D5N [44]
3-3-3 acankoreoside B C48H78O19 C5D5N [45]
3-3-4 protochiisanoside C48H76O19 C5D5N [46]
3-3-5 acankoreoside D C48H76O19 C5D5N [47]
3-3-6 acankoreoside G C48H76O19 C5D5N [48]
3-3-7 acankoreoside I C48H76O20 CD3OD [49]
3-3-8 acankoreoside A C48H76O19 C5D5N [45]
3-3-9 gypsophilinoside C36H56O13S C5D5N [50]
3-3-10 acankoreoside F C48H76O20 C5D5N [48]
3-3-11 acankoreoside H C48H76O20 C5D5N [48]
3-3-12 acankoreoside E C48H76O20 C5D5N [51]
3-3-13 snatzkein C C48H80O19 C5D5N [52]
3-3-14 snatzkein D C48H80O19 C5D5N [52]
3-3-15 cussosaponin A C47H76O17 C5D5N [53]
3-3-16 cussosaponin B C59H96O26 C5D5N [53]
3-3-17 cussosaponin C C59H96O25 C5D5N [53]
3-3-18 acankoreoside C C54H88O23 C5D5N [47]
3-3-19 bourneioside A C42H68O14 C5D5N [54]
3-3-20 bourneioside B C48H78O19 C5D5N [54]
3-3-21 pulsatilloside D C59H96O27 C5D5N [55]
3-3-22 sessiloside C48H76O18 C5D5N [56]
3-3-23 inermoside C49H78O19 C5D5N [57]
3-3-24 sachunoside C54H84O23 C5D5N [58]
3-3-25 1-deoxychiisanoside C48H74O18 C5D5N [57]
3-3-26 chiisanoside C48H74O19 C5D5N [56]
3-3-27 24-hydroxychiisanoside C48H74O20 C5D5N [57]
3-3-28 11-deoxyisochiisanoside C48H76O19 C5D5N [56]
3-3-29 isochiisanoside C48H76O20 C5D5N [56]
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Table 3-3-2: 1H NMR spectroscopic data of lupane-type saponins 3-3-1, 3-3-2, 3-3-6, 3-3-7, and
3-3-9.

H 3-3-1 3-3-2 3-3-6 3-3-7 3-3-9

1 2.22m (ov) 1.28 (ov), 1.49 (ov) 1.45m, 1.94m 1.39m 1.44, 1.90
3.08 br d(12.8)

2 1.78m (ov) 1.71 (ov) 1.75m, 1.94m 1.43m, 1.90m 1.83, 2.58
2.15m (ov)

3 3.61 br s 3.92 br s 4.01 br s 3.61m 5.40 dd(9.1, 3.1)
5 1.75m 2.08 d(11.2) 2.40 br d(12.1) 2.02m (ov) 1.81
6 1.38m (ov) 1.40 (ov), 1.51 (ov) 1.16m, 1.45m 1.50m (ov) 1.40, nd

1.50m (ov)
7 1.34m (ov)

1.47m (ov)
1.27 (ov), 1.48 (ov) 1.23m, 1.57m 1.31m (ov)

1.59m (ov)
1.05 br d(10.5),
1.39

9 1.83 d(10.4) 1.81 d(12.1) 1.57m 1.67 d(10.5) 1.26
11 4.27m (ov) 1.48 (ov) 1.07m, 1.33m 3.60m 1.12, nd
12 1.58m (ov) 1.19 (ov), 1.95 (ov) 1.16m, 1.33m 1.29m 0.98, 1.72

2.36m
13 2.85m 2.68m 2.64m 2.70m 2.47 t-like
15 1.19m (ov) 1.18 (ov), 1.95 (ov) 1.16m, 1.98m 1.18 d(13.5) 1.01, 1.63

1.94m 1.49m
16 1.51m (ov)

2.63 dt(12.8)
1.51 (ov), 2.61 (ov) 1.45m, 2.64m 2.36 t(9.5) 1.40,

2.53 d(11.9)
18 1.70m (ov) 1.72 (ov) 1.95m 1.84m 1.63
19 3.37m 3.39m 3.34 dt(4.0, 11.5) 2.90 dt(4.5,

11.0)
3.24m

21 1.41m (ov) 1.48 (ov), 2.18 (ov) 1.57m, 2.30m 2.08m 1.32, 2.02m
2.14m (ov)

22 1.47m (ov)
2.18m (ov)

1.50 (ov), 2.20 (ov) 1.57m, 2.18m 1.52m, 1.95m 1.42, 2.10 t-like

23 1.23 s (ov) 3.66 d(11.2) 9.93 s 9.48 s
3.86 d(11.2)

24 0.96 s 0.79 s 1.09 s 0.99 s 1.40 s
25 1.26 s 1.19 s 0.85 s 1.09 s 0.64 s
26 1.23 s (ov) 0.86 s 1.14 s 0.74 s 0.91 s
27 0.98 s 0.95 s 0.94 s 1.11 s 0.87 s
29 4.61 br s 4.73 br s 5.10 br s 4.95 br s 4.66 br s

4.80 br s 4.85 br s 5.50 br s 5.01 br s 4.75 br s
30 1.65 s 1.65 s 4.42 d(15.3) 4.09 s 1.66 s

4.47 d(15.3)
1󸀠 6.30 d(7.9) 6.32 d(8.1) 6.32 d(8.2) 5.45 d(8.0) 6.18 d(8.1)
2󸀠 4.07m (ov) 4.0 (ov) 4.10 br t(8.9) 3.33m (ov) 4.03 t(8.5)
3󸀠 4.19m (ov) 4.20 (ov) 4.22 t(9.0) 3.43m (ov) 4.21
4󸀠 4.29m (ov) 4.31 (ov) 4.31 t(9.3) 3.41m (ov) 4.15 t(9.1)
5󸀠 4.09m (ov) 4.10 (ov) 4.08 (ov) 3.43m (ov) 3.92m
6󸀠 4.27m (ov)

4.66 d(11.6)
4.64 d(11.1) 4.29 (ov), 4.67 (ov) 3.80m (ov)

4.12 d(10.5)
4.19,
4.30 d(12.1)
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Table 3-3-2 (continued)

H 3-3-1 3-3-2 3-3-6 3-3-7 3-3-9

1󸀠󸀠 4.93 d(7.9) 4.94 d(8.0) 4.95 d(7.6) 4.40 d(8.0)
2󸀠󸀠 3.92 t(8.5) 3.94 (ov) 3.93 br t(8.5) 3.24m (ov)
3󸀠󸀠 4.11m (ov) 4.12 (ov) 4.14 t(9.0) 3.47m (ov)
4󸀠󸀠 4.36 t(9.2) 4.38 t-like 4.38 t(9.3) 3.54m (ov)
5󸀠󸀠 3.64 dt(9.2) 3.63 (ov) 3.62m 3.30m (ov)
6󸀠󸀠 4.08m (ov) 4.10 (ov), 4.20 (ov) 4.08 (ov), 4.19 (ov) 3.66m (ov)

4.19m (ov) 3.82 d(6.5)
1󸀠󸀠󸀠 5.80 br s 5.83 br s 5.82 br s 4.85 br s
2󸀠󸀠󸀠 4.64 br s 4.64 br s 4.67 dd(1.4, 3.0) 3.64 dd(3.5, 9.5)
3󸀠󸀠󸀠 4.51 dd(3.1,

9.2)
4.53 dd(9.4, 4.0) 4.53 dd(3.3, 9.2) 3.84m (ov)

4󸀠󸀠󸀠 4.33m (ov) 4.30 (ov) 4.33 t(9.4) 3.41 t(9.5)
5󸀠󸀠󸀠 4.93m (ov) 4.96 (ov) 4.94 dq(6.2, 9.5) 3.98 dd(6.0, 9.5)
6󸀠󸀠󸀠 1.68 d(6.1) 1.70 d(6.1) 1.69 d(6.2) 1.27 d(6.0)

Table 3-3-3: 1H NMR spectroscopic data of lupane-type saponins 3-3-3∼3-3-5, 3-3-8, and 3-3-15.

H 3-3-3 3-3-4 3-3-5 3-3-8 3-3-15

1 – 4.52 d(8.8) – – 0.87m
2 – α 2.64 d(13.2) – – –

β 3.30 dd
(8.8, 13.2)

3 3.92 br s 4.01 br s 4.28 br s 4.20m
9 1.92 d(11.0) – 1.97 d(10.4) 1.66 d(11.6) –
11 4.33 (ov) – 4.30 (ov) 1.23 (ov),

1.47 (ov)
–

13 2.98m – 2.86m 2.67m –
19 3.38 (ov) 3.41 ddd

(4.6, 10.0, 10.0)
3.38m 3.38m 3.35dt

(10.9, 4.8)
23 3.67 d(11.0) 1.17 s 10.05 s 1.23 s

3.88 d(11.0)
24 0.83 s 1.24 s 1.18 s 1.46 s 0.91 s
25 1.29 s 1.15 s 1.26 s 0.95 s 0.77 s
26 1.25 s 1.21 s 1.22 s 1.20 s 1.10 s
27 1.00 s 1.15 s 1.01 s 0.87 s 1.03 s
29 4.61 br s,

4.80 br s
4.63 s, 4.85 s 4.62 br s,

4.80 br s
4.72 br s,
4.85 br s

4.68 br s,
4.85 br s

30 1.64 s 1.70 s 1.65 s 1.70 s 1.69 s
1󸀠 6.32 d(7.9) 6.39 d(8.2) 6.32 d(8.5) 6.34 d(7.9) 5.00 d(7.8)
2󸀠 4.08 t(9.2) – 4.10 (ov) 4.08 (ov) 3.97 dd(7.6, 8.7)
3󸀠 4.21 t(9.2) – 4.22 (ov) 4.21 t(11.0) 4.15 dd(8.7, 8.1)
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Table 3-3-3 (continued)

H 3-3-3 3-3-4 3-3-5 3-3-8 3-3-15

4󸀠 4.30 (ov) – 4.31 (ov) 4.30 (ov) 4.18m
5󸀠 4.11 (ov) – 4.11 (ov) 4.09 (ov) 3.86 ddd

(8.7, 5.3, 2.5)
6󸀠 4.28 (ov) – 4.27 (ov) 4.28 (ov) 4.46 dd

(11.2, 2.5)
4.67 d(11.0) 4.68 d(11.0) 4.67 d(9.8) 4.29 dd

(11.2, 5.3)
1󸀠󸀠 4.94 d(7.9) 4.99 d(7.9) 4.94 d(7.9) 4.95 d(7.9) 6.34 d(7.6)
2󸀠󸀠 3.94 (ov) – 3.93 (ov) 3.93 t(9.2) 4.08 dd(7.6, 9.0)
3󸀠󸀠 4.15 (ov) – 4.15 (ov) 4.13 (ov) 4.28 dd(9.0, 8.2)
4󸀠󸀠 4.39 t(9.5) – 4.39 t(9.5) 4.39 t(9.5) 4.17 dd(8.2, 8.6)
5󸀠󸀠 3.67 d(11.0) – 3.65 d(9.8) 3.65 d(9.2) 4.06 ddd

(8.6, 5.6, 3.0)
6󸀠󸀠 4.11 (ov) – 4.10 (ov) 4.07 d(10.4) 4.32 dd

(11.4, 3.0)
4.19 (ov) 4.22 (ov) 4.19 (ov) 4.45 dd

(11.4, 5.6)
1󸀠󸀠󸀠 5.83 br s 5.91 s 5.83 br s 5.84 br s 4.75 d(7.0)
2󸀠󸀠󸀠 4.66 br s – 4.67 br s 4.66 br s 4.40 dd(7.0, 8.7)
3󸀠󸀠󸀠 4.53 dd(3.1, 9.2) – 4.53 d(9.7) 4.54 d(9.2) 4.13 dd(8.7, 3.9)
4󸀠󸀠󸀠 4.32 (ov) – 4.34 (ov) 4.34 (ov) 4.30 ddd

(3.9, 3.2, 1.7)
5󸀠󸀠󸀠 4.93 (ov) – 4.95 (ov) 4.96 (ov) 4.00 dd

(12.3, 1.7)
4.22 dd
(12.3, 3.2)

6󸀠󸀠󸀠 1.70 d(6.1) 1.75 d(6.1) 1.70 d(6.1) 1.69 d(6.1)

Table 3-3-4: 1H NMR spectroscopic data of lupane-type saponins 3-3-10∼3-3-14.

H 3-3-10 3-3-11 3-3-12 3-3-13 3-3-14

1 1.44m, 1.81m 1.49m, 1.80m 1.46 (ov),
1.88 (ov)

α 0.72, β 1.42 α 0.71, β 1.44

2 1.93m, 1.98m 1.76m, 1.93m 1.88 (ov),
2.20 (ov)

α 2.17, β 1.77 α 2.18, β 1.79

3 4.21 (ov) 4.02 br s 4.20 (ov) α 3.24 (11.7, 4.5) α 3.23 (9.7, 4.5)
5 2.48 br d(11.0) 2.42 br d(13.3) 2.49 d(10.2) α 0.61 (12.0, 1.6) α 0.61 (11.8, 1.4)
6 1.58m, 1.81m 1.10m, 2.15m 1.68 (ov), 1.79m α 1.39, β 1.22 α 1.39, β 1.23
7 1.31m, 1.69m 1.25m, 1.59m 1.32 (ov),

1.66 (ov)
α 1.31, β 1.31 α 1.32, β 1.32

9 1.61m 1.66m 1.65 (ov) α 1.24 α 1.23
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Table 3-3-4 (continued)

H 3-3-10 3-3-11 3-3-12 3-3-13 3-3-14

11 1.31m, 1.45m 1.19m, 1.48m 1.55 (ov),
2.12 (ov)

α 1.42, β 1.24 α 1.42, β 1.25

12 1.17m, 1.68m 1.21m, 1.86m 1.69 (ov) α 1.61, β 2.11 α 1.61, β 2.12
13 2.61m 2.70m 2.68 dd β 2.77 β 2.76

(2.9, 10.2, 10.2) (13.0, 11.2, 3.4) (12.0, 11.1, 3.4)
15 1.17m, 2.01m 1.18m, 2.01m 1.30 (ov),

1.97 (ov)
α 1.24, β 2.17 α 1.23, β 2.17

16 1.44m, 2.61m 1.46m, 2.65m 1.38 (ov),
2.28 dt(11.0)

α 1.54, β 2.68 α 1.55, β 2.67

18 1.91m 1.55 t(11.0) 1.50 (ov) α 1.94 (11.2, 8.6) α 1.95 (11.1, 8.6)
19 3.33 dt(3.6, 11.5) 3.53m 3.26 br s β 2.61 β 2.61

(10.4, 8.2, 2.1) (9.6, 9.6, 2.0)
20 2.98 dq(2.7, 6.9) 2.63 dd(2.2, 6.5)
21 1.58m, 2.30m 1.88m, 2.11m 1.92 (ov),

1.23 (ov)
α 1.69, β 2.16 α 1.70, β 2.17

22 1.58m, 2.19m 1.41m, 2.19m 1.27 (ov),
2.10 (ov)

α 1.60, β 2.05 α 1.60, β 2.05

23 10.0 s α 1.24 α 1.21
24 1.44 s 1.10 s 1.46 s β 1.02 β 1.03
25 0.92 s 0.87 s 0.96 s β 0.71 β 0.72
26 1.17 s 1.16 s 1.19 s β 1.15 β 1.15
27 0.89 s 0.94 s 0.85 s α 1.10 α 1.09
29 5.08 br s,

5.49 br s
1.02 d(6.5) 1.30 1.30

30 4.42 d(15.3),
4.47 d(15.3)

1.28 d(6.9) 9.70 s 1.37 1.37

1󸀠 6.30 d(8.0) 6.33 d(8.0) 6.29 d(8.5) 4.87 d(7.6) 4.86 d(7.7)
2󸀠 4.10 dd(8.2, 8.5) 4.08 br t(8.6) 4.07 (ov) 4.15 (9.0) 4.20 (10.2)
3󸀠 4.23 dd(8.1, 9.0) 4.23 t(9.0) 4.20 (ov) 4.25 (9.0) 4.27 (10.0)
4󸀠 4.29 t(9.2) 4.38 t(9.5) 4.24 (ov) 4.12 (9.5) 4.09 (10.0)
5󸀠 4.08 (ov) 4.07 (ov) 4.09 (ov) 3.87 3.89
6󸀠 4.28 dd(5.3,

12.7)
4.67 (ov)

4.28 dd(4.3,
11.2)
4.61 dd(2.0,
11.4)

4.26 (ov),
4.66 (ov)

4.28 (5.7),
4.52 (2.5)

4.29 (2.3), 4.51

1󸀠󸀠 4.96 d(7.9) 4.90 d(7.8) 4.92 d(7.5) 5.15 d(7.6) 5.32 d(7.7)
2󸀠󸀠 3.93 dd(8.2, 8.6) 3.92 dd(8.0, 8.7) 3.91 dd(8.0, 8.8) 4.57 (9.8) 4.07 (9.0)
3󸀠󸀠 4.14 t(9.0) 4.10 t(9.0) 4.11 (ov) 4.10 (1.0) 4.20 (10.2)
4󸀠󸀠 4.38 t(9.3) 4.38 t(9.1) 4.36 dd(9.5, 9.5) 4.66 (2.4) 4.28 (10.0)
5󸀠󸀠 3.63m 3.60m 3.65 dt(9.5) 4.01 3.87
6󸀠󸀠 4.08 dd(2.6,

11.4)
4.18 (ov)

4.05 dd(3.5,
12.1)
4.18 dd(1.7,
12.5)

4.07 (ov),
4.19 (ov)

4.34 (4.5), 4.55
(7.6)

4.35, 4.41

1󸀠󸀠󸀠 5.82 br s 5.81 br s 5.81 s 6.39 d(8.1) 6.38 d(8.2)
2󸀠󸀠󸀠 4.68 br s 4.67 dd(1.5, 3.2) 4.66 (ov) 4.17 (9.0) 4.16 (8.7)
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Table 3-3-4 (continued)

H 3-3-10 3-3-11 3-3-12 3-3-13 3-3-14

3󸀠󸀠󸀠 4.55 dd(3.3, 9.2) 4.55 dd(3.3, 9.3) 4.53 dd(3.3, 9.5) 4.26 (9.0) 4.27 (9.5)
4󸀠󸀠󸀠 4.34 t(9.4) 4.34 t(9.6) 4.32 (ov) 4.32 (9.5) 4.33 (9.5)
5󸀠󸀠󸀠 4.95 dq(6.3,

10.2)
4.93m 4.92 (ov) 4.02 4.01

6󸀠󸀠󸀠 1.69 d(6.0) 1.69 d(6.2) 1.68 d(6.5) 4.36 (4.5), 4.41
(2.5)

ca. 4.41, ca. 4.41

Table 3-3-5: 1H NMR spectroscopic data of lupane-type saponins 3-3-16, 3-3-17, and 3-3-23∼3-3-25.

H 3-3-16 3-3-17 3-3-23 3-3-24 3-3-25

1 0.86m 0.87m – 3.04 ddd –
(7.9, 8.4, 8.5)

3 4.20m 4.18br d(9.7)
9 – – 1.93 d(10.4) 2.41 dd(5.5, 10.4) 1.78 d(9.2)
11 – – 4.17 (ov) 4.54 (ov)
12 – – 2.34 ddd – –

(3.3, 4.3, 12.8)
13 – – 2.88 ddd – 2.78 ddd

(3.3, 12.2, 12.2) (4.5, 13.0, 13.0)
19 3.53 dt(10.9, 4.8) 3.37 dt(10.9, 4.8) 3.37 ddd 3.37 ddd 3.48 ddd

(4.5, 10.4, 10.9) (4.9, 10.5, 10.5) (4.3, 9.5, 9.5)
23 1.13 s 1.11 s 4.88 br s,

4.97 br s
4.85 (ov) (2H) 4.74 br s,

4.90 br s
24 0.94 s 1.00 s 1.80 s 1.67 s 1.77 s
25 0.71 s 0.68 s 1.20 s 4.80 s, 4.95 s 1.04 s
26 1.03 s 1.08 s 1.21 s 1.00 s 1.04 s
27 0.97 s 1.01 s 1.13 s 1.02 s 1.01 s
29 4.66 br s,

4.80 br s
4.62 br s,
4.82 br s

1.69 s 1.71 s 1.66 s

30 1.66 s 1.68 s 4.63 br s, 4.8 br s 4.71 s, 4.85 (ov) 4.61 br s,
4.87 br s

OMe 3.59 s(3-OMe)
1󸀠 4.88 d(7.6) 4.88 d(6.0) 6.32 d(7.9) 6.33 d(7.9) 6.34 d(8.6)
1󸀠󸀠 4.98 d(7.6) 5.78 br s 4.95 d(7.3) 6.31 d(7.9) 4.94 d(7.9)
6󸀠󸀠 – 1.58 d(6.0) – – –
1󸀠󸀠󸀠 6.28 d(8.0) 6.29 d(8.0) 5.84 s 4.93 d(7.9) 5.84 s
6󸀠󸀠󸀠 – – 1.70 d(6.1) – 1.70 d(6.7)
1󸀠󸀠󸀠󸀠 4.90 d(7.8) 4.90 d(7.8) 5.83 br s
6󸀠󸀠󸀠󸀠 – – 1.71 d(6.7)
1󸀠󸀠󸀠󸀠󸀠 5.80 br s 5.99 br s
6󸀠󸀠󸀠󸀠󸀠 1.60 d(6.0) 1.65 d(6.2)
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Table 3-3-6: 1H NMR spectroscopic data of lupane-type saponins 3-3-18∼3-3-22.

H 3-3-18 3-3-19 3-3-20 3-3-21 3-3-22

1 – 1.58m, 0.91m 1.57m, 0.93m 0.91, 1.53 2.46m, 2.66 (ov)
2 – 1.92m, 2.29m 1.92m, 2.27m 1.82, 1.84 1.87 (ov), 1.87 (ov)
3 3.67 br s 4.28m 4.25m 4.57dd(6.8,

10.0)
5 – 1.57m 1.57m 0.78 2.09 br d(13.4)
6 – 1.35m, 1.67m 1.65m, 1.38m 1.32, 1.40 1.71 (ov), 1.30m
7 – 1.51m, 1.29m 1.28m, 1.50m 1.36, 1.43 1.38 (ov), 1.20 (ov)
9 1.71 (ov) 1.41m 1.40m 1.40 1.67 (ov)
11 4.17 (ov) 1.38m, 1.17m 1.38m, 1.20m 1.15, 1.38 1.43 (ov), 1.21 (ov)
12 – 1.89m, 1.19m 1.85m, 1.20m 1.20, 1.82 1.85 (ov), 1.20 (ov)
13 2.79m 2.67m 2.63m 2.61 2.67 (ov)
15 – 2.02m, 1.18m 1.98m, 1.16m 1.18, 1.72 1.99 br dd

(12.2, 12.2)
1.19 (ov)

16 – 2.63m, 1.46m 2.61m, 1.46m 1.43, 2.63 2.64 (ov), 1.51 (ov)
18 – 1.73m 1.70m 1.68 1.75 (ov)
19 3.33m 3.40 dt(10.7, 4.4) 3.38 dt(10.9, 4.8) 3.36 3.38 ddd

(4.5, 10.7, 10.7)
21 – 2.09m, 1.38m 2.20m, 1.38m 1.45, 2.20 2.14 (ov), 1.41(ov)
22 – 2.17m, 1.50m 2.20m, 1.45m 1.47, 2.15 2.20 br dd

(11.2, 11.2)
1.49 (ov)

23 1.22m 4.33m 4.31m 3.72d(10.4) 4.93 br s
3.69 d(10.8) 3.68 d(10.8) 4.21 d(10.4) 4.86 br s

24 0.89 s 0.95 s 0.94 s 0.84 s 1.77 s
25 1.20 s 0.84 s 0.85 s 0.92 s 0.82 s
26 1.16 s 1.14 s 1.13 s 0.99 s 1.16 s
27 0.77 s 0.99 s 0.97 s 1.12 s 1.05 s
29 4.66 br s,

4.80 br s
4.71 br s, 4.86 br s 4.68 br s, 4.84 br s 4.68 br s,

4.82 br s
4.88 br s, 4.74 br s

30 1.66 s 1.72 s 1.69 s 1.70 s 1.72 s
1󸀠 4.82 d(7.9) 5.12 d(7.8) 5.10 d(8.0) 5.14 d(6.4) 6.34 d(8.3)
2󸀠 3.87 (ov) 4.02m 4.01m 4.25 4.10 (ov)
3󸀠 4.19 (ov) 4.14m 4.12m 4.14 4.40 dd(9.2, 9.3)
4󸀠 4.17 (ov) 4.22m 4.18m 4.28 4.33 dd(9.3, 9.9)
5󸀠 3.88 (ov) 3.87m 3.86m 3.67 d(11.0) 3.63 br d(9.9)

4.26
6󸀠 4.33 (ov) 4.50 dd(11.7, 2.2) 4.48m, 4.68 (ov)

4.51 (ov) 4.35m 4.36m 4.29 dd(4.6, 11.3)
1󸀠󸀠 6.24 d(7.9) 6.42 d(8.0) 6.33 d(8.0) 5.15 d(7.8) 4.94 d(8.4)
2󸀠󸀠 4.02 (ov) 4.17m 4.07m 4.07 3.94 dd(8.4, 8.7)
3󸀠󸀠 4.15 (ov) 4.28m 4.16m 4.13 4.14 dd(8.7, 9.0)
4󸀠󸀠 4.24 (ov) 4.35m 4.28m 4.22 4.23 dd(9.0, 9.0)
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Table 3-3-6 (continued)

H 3-3-18 3-3-19 3-3-20 3-3-21 3-3-22

5󸀠󸀠 4.06 (ov) 4.03m 4.10m 3.82 4.10 (ov)
6󸀠󸀠 4.27 (ov) 4.39m 4.69 d(10.7) 4.35 4.19 br d(11.3)

4.64 (ov) 4.45 dd(12.4, 2.4) 4.32m 4.46 4.07 dd(4.0, 11.3)
1󸀠󸀠󸀠 4.88 d(7.9) 4.99 d(7.6) 6.33 d(8.4) 5.85 br s
2󸀠󸀠󸀠 3.98 (ov) 3.97m 4.07 4.68 (ov)
3󸀠󸀠󸀠 4.09 (ov) 4.16m 4.33 4.56 dd(3.1, 9.2)
4󸀠󸀠󸀠 4.35 (ov) 4.20m 4.28 4.34 dd(9.2, 9.5)
5󸀠󸀠󸀠 3.61 (ov) 3.86m 4.06 4.96m
6󸀠󸀠󸀠 4.04 (ov) 4.46m 4.30 1.70 d(6.4)

4.18 (ov) 4.34m 4.61
1󸀠󸀠󸀠󸀠 5.75 br s 4.93 d(8.0)
2󸀠󸀠󸀠󸀠 4.62 br s 3.92
3󸀠󸀠󸀠󸀠 4.43 (ov) 4.12
4󸀠󸀠󸀠󸀠 4.27 (ov) 4.22
5󸀠󸀠󸀠󸀠 4.90 (ov) 3.61
6󸀠󸀠󸀠󸀠 1.66 (ov) 4.05, 4.14
1󸀠󸀠󸀠󸀠󸀠 5.85 br s
2󸀠󸀠󸀠󸀠󸀠 4.76
3󸀠󸀠󸀠󸀠󸀠 4.53
4󸀠󸀠󸀠󸀠󸀠 4.34
5󸀠󸀠󸀠󸀠󸀠 4.96
6󸀠󸀠󸀠󸀠󸀠 1.69 d(6.8)

Table 3-3-7: 1H NMR spectroscopic data of lupane-type saponins 3-3-26∼3-3-29.

H 3-3-26 3-3-27 3-3-28 3-3-29

1 3.70 d(5.5) 3.69 d(7.9) 4.45 dd(3.7, 10.7) 5.07 dd(2.0, 11.7)
2 3.07 d(14.4) 3.06 d(14.6) 2.79 dd(10.7, 13.9) 3.86 dd(2.0, 13.6)

2.84 (ov) 2.71 dd(3.7, 13.9) 2.83 dd(11.7, 13.6)
5 2.90 dd(2.8, 13.4) – 1.69 (ov) 1.80 (ov)
6 1.83m, 1.40 (ov) – 1.71 (ov), 1.35 (ov) 1.32 (ov), 1.69 (ov)
7 1.33m, 1.12 (ov) – 1.36 (ov), 1.27 (ov) 1.32 (ov), 1.43 (ov)
9 2.70 d(9.8) 2.70 d(9.8) 1.82 (ov) 2.03 (ov)
11 4.49 ddd(8.3, 9.0, 9.0) 4.33 (ov) 1.47 (ov), 1.13 (ov) 4.20 (ov)
12 2.46 ddd 2.46 ddd 1.81 (ov) 2.22 dd(8.4, 11.9)

(4.0, 8.3, 12.2) (3.5, 13.3, 13.3) 1.24 (ov) 1.47 (ov)
1.71 (ov)

13 2.84 (ov) – 2.67 (ov) 2.82 dd(8.4, 12.7)
15 1.91 (ov), 1.08 (ov) – 2.07m, 1.20 (ov) 2.01 (ov), 1.25 (ov)
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Table 3-3-7 (continued)

H 3-3-26 3-3-27 3-3-28 3-3-29

16 1.47 (ov) – 2.65 (ov) 2.68 br d(12.9)
2.61 ddd (3.1, 3.1, 12.5) 1.53 ddd (3.3, 13.3, 13.3) 1.54 (ov)

18 1.67 (ov) – 1.70 (ov) 1.78 (ov)
19 3.37 ddd 3.37 ddd 3.37 ddd 3.36 ddd

(4.6, 10.7, 10.7) (4.9, 11.0, 11.0) (4.7, 10.6, 10.6) (4.3, 10.6, 10.6)
21 2.17 (ov), 1.41 (ov) – 2.15 (ov), 1.40 (ov) 2.14m, 1.41 (ov)
22 2.19 (ov), 1.48 (ov) – 2.21 (ov), 1.49 (ov) 2.40m, 1.56 (ov)
23 5.15 br s, 5.02 br s 5.20 (ov),

5.60 br s
1.14 s 1.20 s

24 1.89 s 4.44 d(14.0),
4.65 d(14.0)

1.40 s 1.49 s

25 1.01 s 1.10 s 1.07 s 1.37 s
26 1.11 s 1.14 s 1.14 s 1.20 s
27 1.01 s 1.01 s 1.08 s 1.14 s
29 4.86 br d(1.8) 1.65 s 4.88 br s 4.81 br s

4.60 br s 4.74 br s 4.64 br s
30 1.64 s 4.61 br s,

4.87 br s
1.76 s 1.71 s

1󸀠 6.35 d(8.3) 6.34 d(8.6) 6.38 d(8.3) 6.34 d(8.2)
2󸀠 4.13 (ov) – 4.11 (ov) 4.11 (ov)
3󸀠 4.42 dd(9.2, 9.5) – 4.43 dd(8.9, 9.5) 4.42 dd(9.3, 9.3)
4󸀠 4.33 dd(9.2, 9.5) – 4.35 dd(8.5, 8.9) 4.34 dd(9.2, 9.3)
5󸀠 3.65 dd(2.6, 4.9, 9.5) – 3.65 br d(8.5) 3.65m
6󸀠 4.71 br dd(2.6, 11.3) – 4.70 (ov) 4.68 br d(11.3)

4.30 dd(4.9, 11.3) 4.30 dd(5.6, 11.0) 4.29 dd(4.5, 11.3)
1󸀠󸀠 4.94 d(7.7) 4.95 d(7.9) 4.96 d(7.9) 4.96 d(7.9)
2󸀠󸀠 3.95 dd(7.7, 9.2) – 3.95 dd(7.9, 9.0) 3.94 dd(7.9, 9.3)
3󸀠󸀠 4.15 dd(9.2, 9.0) – 4.15 dd(9.0, 9.0) 4.14 dd(9.2, 9.3)
4󸀠󸀠 4.24 dd(9.0, 9.0) – 4.25 dd(8.9, 9.0) 4.23 dd(9.2, 9.2)
5󸀠󸀠 4.12 (ov) – 4.11 (ov) 4.11 (ov)
6󸀠󸀠 4.20 br d(11.4) – 4.20 br d(11.0) 4.20 br d(11.5)

4.09 dd(4.2, 11.4) 4.09 dd(3.4, 12.2) 4.08 dd(3.4, 11.5)
1󸀠󸀠󸀠 5.86 br s 5.85 s 5.87 br s 5.86 br s
2󸀠󸀠󸀠 4.68 br dd(1.5, 3.4) – 4.69 (ov) 4.68m
3󸀠󸀠󸀠 4.56 dd(3.4, 9.2) – 4.57 dd(3.4, 9.1) 4.55 dd(6.5, 9.2)
4󸀠󸀠󸀠 4.34 dd(9.2, 9.5) – 4.35 dd(8.5, 9.1) 4.32 dd(8.6, 9.2)
5󸀠󸀠󸀠 4.97m – 4.99m 4.98m
6󸀠󸀠󸀠 1.72 d(5.5) 1.70 d(6.1) 1.71 d(6.4) 1.69 d(5.5)
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3.4 Hopane-type Saponins

Table 3-4-1: Cos, MFs, and TSs of hopane-type saponins 3-4-1∼3-4-33.

No. Compounds MFs Test solvents References

3-4-1 spergulin A C35H58O11S DMSO-d6 [59]
3-4-2 spergulin B C39H64O11 C5D5N [59]
3-4-3 glinuside C C41H68O12 C5D5N [60]
3-4-4 lotoidoside C C41H68O13 CD3OD [61]
3-4-5 glinuside B C41H68O13 C5D5N [60]
3-4-6 glinuside A C47H80O18 C5D5N [60]
3-4-7 lotoideside F C41H68O13 C5D5N [62]
3-4-8 lotoidoside B C47H80O17 CD3OD [61]
3-4-9 diplazioside V C42H68O14 C5D5N [63]
3-4-10 diplazioside VI C42H68O15 C5D5N [63]
3-4-11 diplazioside VII C42H68O15 C5D5N [63]
3-4-12 6󸀠󸀠-O-acetyl diplazioside VII C44H70O16 C5D5N [63]
3-4-13 diplazioside I C47H76O17 C5D5N [64]
3-4-14 6󸀠-O-acetyl glycoside B C43H68O14 C5D5N [65]
3-4-15 2󸀠󸀠-O-acetyl glycoside B C43H68O14 C5D5N [65]
3-4-16 5󸀠󸀠-O-acetyl glycoside C C49H78O19 C5D5N [65]
3-4-17 diplazioside IV C47H74O20 C5D5N [65]
3-4-18 diplazioside II C41H64O15 C5D5N [64]
3-4-19 succulentoside F C40H68O12 C5D5N [66]
3-4-20 lotoideside D C40H68O12 C5D5N [62]
3-4-21 lotoideside E C40H68O12 C5D5N [62]
3-4-22 succulentoside C C56H92O25 C5D5N [66]
3-4-23 succulentoside D C51H86O21 C5D5N [66]
3-4-24 succulentoside E C45H76O16 C5D5N [66]
3-4-25 lotoideside B C47H80O17 DMSO-d6 [62]
3-4-26 lotoideside A C47H80O17 CD3OD [61]
3-4-27 glinuside D C47H78O16 C5D5N [67]
3-4-28 glinuside E C47H78O17 C5D5N [67]
3-4-29 diplazioside III C53H88O24 C5D5N [65]
3-4-30 lotoidesid C C45H76O16 C5D5N [62]
3-4-31 succulentoside A C50H84O20 C5D5N [68]
3-4-32 succulentoside B C45H76O16 C5D5N [68]
3-4-33 lotoideside A C52H88O21 DMSO-d6 [62]
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Table 3-4-2: 1H NMR spectroscopic data of hopane-type saponins 3-4-1∼3-4-5.

H 3-4-1 3-4-2 3-4-3 3-4-4 3-4-5

1 α 1.58 (ov),
β 0.91 (ov)

– 2.18m, 1.95m – 2.09m, 1.93m

2 α 1.68m,
β 1.56m

– 1.65m, 1.40m – 1.65m, 1.40m

3 α 3.04 dd-like α 3.30 dd(11.7,
4.1)

3.35 dd(11.6,
3.9)

3.15 dd(11.0,
4.5)

3.30 dd(11.9,
4.8)

5 0.68 d(11.5) 0.74 d(11.5) 2.30 s 2.32 s 2.28 s
6 α 1.48 (ov),

β 1.37 (ov)
–

7 α 1.17 (ov) – 2.61 d(11.8) 2.71 d(11.4) 2.62 d(12.2)
β 1.41 (ov) 1.96 d(11.8) 1.99 d(12.2)

9 α 1.17m – 1.77m – 1.77m
11 α 1.67m,

β 1.22 t-like
– 1.53m, 1.30m – 1.53m, 1.29m

12 α 3.67m α 4.18 t(8.5) 1.34m, 1.30m – 1.34m, 1.29m
13 β 1.31 d(10.6) 1.77 d(10.8) 1.53m – 1.53m
15 α 1.17 (ov),

β 1.41 (ov)
– 1.31m – 4.29 (ov)

16 α 3.59m α 4.30m 1.61m, 1.31m α 3.83 dt, (4.0,
10.5)

1.67m, 1.34m

17 β 1.63 d(11.4) 2.12m 2.73 dd(9.3,
10.1)

– 2.73 q(9.3, 9.3)

19 α 1.33m – 1.40m, 0.92m – 1.40m, 0.91m
β 2.01 dd(7.4,
12.4)

20 α 1.49m – 1.40m, 1.61m β 3.90m 1.40m
β 1.76 dd(7,
14.3)

1.69m

21 1.81m α 2.09 d(5.7,
12.0)

1.65m

23 0.98 s 1.25 s 0.99 s 1.11 s 0.99 s
24 0.73 s 1.18 s 1.06 s 1.27 s 1.04 s
25 0.80 s 0.84 s 0.74 s – 0.74 s
26 0.96 s 1.04 s 0.87 s 1.04 s 0.86 s
27 0.92 s 1.17 s 1.35 s 1.23 s 1.45 s
28 0.92 s 1.07 s 1.41 s 1.05 s 1.41 s
29 1.26 s 1.57 s 1.37 s 1.57 s
30 2.10 s 1.62 s 1.18 s 1.59 s
1󸀠 4.23 d(7.4) 4.84 d(6.2) 5.17 d(7.7) 4.41 d(7.5) 4.78 d(7.6)
2󸀠 3.13m 4.23m 4.03 t(8.7) 3.46 dd(7.5, 9.0) 4.05 (ov)
3󸀠 3.91 t(9) 4.16m 4.19 t(8.7) 3.41 t(9.0) 4.25 (ov)
4󸀠 3.43m 4.14m 4.26 (ov) 3.50m 4.25 (ov)
5󸀠 3.09m 4.33m 3.99 (ov) 3.21 t(11.0) 3.69 t(9.7)

3.71 dd(5.5,
11.4)

3.71 dd(9.6,
11.0)

3.91 dd(4.5,
11.0)

4.24 (ov)
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Table 3-4-2 (continued)

H 3-4-1 3-4-2 3-4-3 3-4-4 3-4-5

6󸀠 4.53 dd(5.1,
11.6)
4.41 dd(5.1,
11.6)

1󸀠󸀠 6.52 br s 4.84 d(7.4) 5.36 d(1.5) 5.17 d(7.7)
2󸀠󸀠 4.86 dd(1.4, 3.2) 4.16 (ov) 3.98 dd(1.5, 2.5) 4.04 d(8.9)
3󸀠󸀠 4.67 dd(3.4, 9.4) 4.27 (ov) 3.76 dd(2.5, 9.0) 4.12 d(8.9)
4󸀠󸀠 4.33m 4.27 (ov) 3.42 dd(9.0, 9.0) 4.24 (ov)
5󸀠󸀠 4.76m 3.80 t(10.3),

4.27 (ov)
3.97m 3.99m

6󸀠󸀠 1.71 d(6.2) 1.26 d(6.5) 4.52 dd(3.3,
10.6)
4.24 (ov)

Table 3-4-3: 1H NMR spectroscopic data of hopane-type saponins 3-4-6∼3-4-10.

H 3-4-6 3-4-7 3-4-8 3-4-9 3-4-10

1 2.14m 1.66m – α 0.73 ddd α 0.74 ddd
1.93m 1.21m (13.2, 13.2, 3.6) (13.2, 13.2, 3.6)

β 1.45 (ov) β 1.46 (ov)
2 1.65m 2.13m – α 2.33m α 2.32 (ov)

1.40m 1.86m β 1.90m β 1.89 (ov)
3 3.33 dd(11.6,

3.9)
3.30 dd(11.5,
4.0)

3.14 dd(11.0,
4.5)

α 3.46 dd(11.7,
4.2)

α 3.45 dd(11.7,
4.2)

5 2.26 s 2.25 s 2.32 s α 0.77 d(12.0) α 0.79 d(12.0)
6 α 1.54 (ov) α 1.51 (ov)

β 1.23 (ov) β 1.25 (ov)
7 2.54 d(11.7) 2.54 d(11.5) – α 1.25 (ov) α 1.25 (ov)

1.95 d(11.7) 1.92 d(11.5) β 1.38 (ov) β 1.44 (ov)
9 1.77m 1.77 dd(12.5,

2.0)
– α 1.28 (ov) α 1.30 (ov)

11 1.53m 1.47m – α 1.45 (ov) α 1.51 (ov)
1.29m 1.23m β 1.13 (ov) β 1.25 (ov)

12 1.34m
1.29m

1.40m
1.33m

– α 2.75 dddd
(13.2, 13.2,
13.2, 4.2)

α 2.84 dddd
(13.2, 13.2,
13.2, 4.2)

β 1.74 br d(13.2) β 1.77 br d(13.2)
13 1.53m 1.25m – β 1.56 (ov) β 2.64 dd(13.2,

4.2)
15 4.28 (ov) 1.65m – α 1.25 (ov) α 1.11 (ov)

1.39m β 1.32 (ov) β 2.42 ddd
(13.2, 13.2, 4.2)
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Table 3-4-3 (continued)

H 3-4-6 3-4-7 3-4-8 3-4-9 3-4-10

16 1.67m 4.22m α 4.19 dt(4.0,
10.5)

α 1.76 (ov) α 2.27 ddd
(13.2, 13.2, 4.2)

1.34m 2.72m β 1.67 br d(13.2) β 2.04 br d(13.2)
17 2.72 q(9.4, 9.4) 1.49 (ov) – β 1.28 (ov)
19 1.40m, 0.91m 1.41m, 0.87m – 1.57 (ov), 1.86m 1.92 (ov),

2.11 ddd
(12.8, 12.8, 3.6)

20 1.40m 1.64m – 1.57 (ov) 1.91 (ov)
1.69m 1.28m 1.79 (ov) 2.39 (ov)

21 1.65m 2.68 q(9.5) α 2.72m β 1.93 br dd β 2.23 d(6.6)
(4.8, 4.8)

23 0.98 s 1.43 s 1.11 s 1.36 s 1.36 s
24 1.04 s 1.55 s 1.27 s 4.32 d(10.8) 4.31 d(10.8)

3.38 dd(10.8,
11.4)

3.36 dd(10.8,
11.4)

25 0.73 s 0.84 s – 0.66 s 0.65 s
26 0.86 s 0.93 s 1.04 s 0.92 s 1.12 s
27 1.79 s 1.01 s 1.22 s 1.10 s 1.18 s
28 1.56 s 0.69 s 0.89 s
29 1.41 s 1.36 s 1.40 s 1.39 s 1.51 s
30 1.43 s 1.51 s 1.25 s 1.19 s 1.27 s
OH 4.36 d(11.4) 5.89 s(17-OH)

(24-OH) 4.34d(11.4)
(24-OH)

1󸀠 4.84 d(7.3) 4.77 d(7.5) 4.41 d(7.5) 4.89 d(7.8) 4.88 d(7.8)
2󸀠 4.07 (ov) 3.99 t(8.5) 3.46 dd(7.5, 9.0) 4.09 dd(7.8,

9.0)
4.08 dd(7.8,
9.0)

3󸀠 4.06 (ov) 4.12 t(8.5) 3.41 dd(9.0, 9.0) 4.29 dd(9.0,
9.0)

4.28 dd(9.0,
9.0)

4󸀠 4.16 (ov) 4.19m 3.50m 4.17 dd(9.0,
9.0)

4.17 dd(9.0,
9.0)

5󸀠 3.53 t(10.5) 4.36 dd(11.0,
5.0)

3.21 t(11.0) 3.94 ddd 3.94 ddd

4.22 (ov) 3.74 t(10.5) 3.91 dd(4.5,
11.0)

(9.0, 5.4, 2.4) (9.0, 5.4, 2.4)

6󸀠 4.36 (ov) 4.36 (ov)
4.59 dd(11.7,
2.4)

4.58 dd(11.7,
2.4)

1󸀠󸀠 5.16 d (7.8) 5.10 d (7.5) 5.36 d(1.5) 5.54 d(7.8) 5.53 d(7.8)
2󸀠󸀠 3.98 d (8.5) 3.96m 3.98 dd (1.5,

2.5)
4.10 dd (7.8,
9.0)

4.09 dd (7.8,
9.0)

3󸀠󸀠 4.12 d (8.5) 4.21m 3.76 dd (2.5,
9.0)

4.20 dd (9.0,
9.0)

4.19 dd (9.0,
9.0)

4󸀠󸀠 4.79m 4.08 t(9.0) 3.42 dd (9.0,
9.0)

4.38 dd (9.0,
9.0)

4.37 dd (9.0,
9.0)

5󸀠󸀠 3.74m 3.91m 3.97m 3.74 ddd 3.73 ddd
(9.0, 2.4, 2.4) (9.0, 2.4, 2.4)
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Table 3-4-3 (continued)

H 3-4-6 3-4-7 3-4-8 3-4-9 3-4-10

6󸀠󸀠 4.50 dd (2.4,
11.6)

4.46 dd (2.0,
11.5)

1.26 d (6.5) 4.34 (ov) 4.34 (ov)

4.35 dd (6.2,
17.4)

4.24m 4.39 (ov) 4.39 (ov)

1󸀠󸀠󸀠 6.51 br s 4.63 d(7.5)
2󸀠󸀠󸀠 4.85 dd(1.0,

3.3)
3.11 dd(7.5, 9.0)

3󸀠󸀠󸀠 4.67 dd(3.3,
9.3)

3.41 dd(9.0, 9.0)

4󸀠󸀠󸀠 4.29 (ov) 3.36 dd(9.0, 9.0)
5󸀠󸀠󸀠 4.18 t(9.0) 3.29m
6󸀠󸀠󸀠 1.70 d(6.2) 3.70 dd(4.5,

12.0)
3.86 dd(2.5,
12.0)

Table 3-4-4: 1H NMR spectroscopic data of hopane-type saponins 3-4-11∼3-4-13, 3-4-18, and 3-4-20.

H 3-4-11 3-4-12 3-4-13 3-4-18 3-4-20

1 α 0.74 ddd α 0.77 (ov) α 0.75 ddd α 0.81m 1.65m
(13.2, 13.2, 3.6) β 1.50 (ov) (13.2, 13.2, 3.6) β 1.63 br d(13.2) 0.97 (ov)
β 1.46 (ov) β 1.60 br d(13.2)

2 α 2.33m α 2.26 (ov) α 1.38 (ov) α 1.44m 2.19m
β 1.90 (ov) β 1.95 (ov) β 1.74 (ov) β 1.74m 1.93m

3 α 3.45 dd α 3.45 dd α 1.00 ddd α 1.05 ddd 3.37 dd
(11.7, 4.2) (11.7, 4.2) (13.2, 13.2, 3.6) (13.2, 13.2, 3.5) (12.0, 4.5)

β 2.22 br d(13.2) β 2.38 br d(13.2)
5 α 0.78 br d(12.0) α 0.79 (ov) α 0.86 br d(11.0) α 0.91 br d(13.2) 1.68 d(13.0)
6 α 1.53 br d(13.2) α 1.61 (ov) α 1.72 (ov) α 1.58m 4.36m

β 1.24 (ov) β 1.38 (ov) β 1.47 ddd β 1.29m
(13.2, 11.0, 3.6)

7 α 1.24 (ov) α 1.25 (ov) α 1.26 (ov) α 1.31m 2.02 (ov)
β 1.37 (ov) β 1.38 (ov) β 1.36m (ov) β 1.46 (ov) 1.64m

9 α 1.30 (ov) α 1.30 (ov) α 1.38 (ov) α 1.46 (ov) 1.26m
11 α 1.46 (ov) α 1.48 (ov) α 1.50m α 1.59m 1.52m

β 1.15 (ov) β 1.16 (ov) β 1.15m β 1.27m 1.48m
12 α 2.77 dddd(13.2, α 2.77 dddd(13.2, α 2.71 dddd(13.2, α 2.87m 1.37 (ov)

13.2, 13.2, 4.2) 13.2, 13.2, 4.2) 13.2, 13.2, 4.8) β 1.79 br d(13.2) 1.37 (ov)
β 1.77 br d(13.2) β 1.78 br d(13.2) β 1.72 (ov)

13 β 1.61 (ov) β 1.61 (ov) β 1.54 (ov) β 2.70 dd 1.37 (ov)
(13.2, 3.5)
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Table 3-4-4 (continued)

H 3-4-11 3-4-12 3-4-13 3-4-18 3-4-20

15 α 1.28 (ov) α 1.28 (ov) α β 1.26 (ov) α 1.14 br d(13.2) 2.35 dd
(12.5, 3.5)

β 1.37 (ov) β 1.36 (ov) β 2.46 ddd 1.88m
(13.2, 13.2, 4.0)

16 α 1.83 dddd(13.2, α 1.85 dddd(13.2, α β 1.68m α 2.35 ddd 4.20m
13.2, 13.2, 3.6) 13.2, 13.2, 3.6) (13.2, 13.2, 4.0)
β 1.74 br d(13.2) β 1.73 br d(13.2) β 2.12m

17 β 1.36 (ov) β 1.33 (ov) β 1.26 (ov) 1.30 (ov)
19 1.63 (ov) 1.62 (ov) 1.54 (ov) 2.14m(2H) 1.46 (ov)

2.00m 2.00m 1.84m 0.97 (ov)
20 1.63 (ov) 1.62 (ov) 1.54 (ov) 2.67m 1.75m

2.24m 2.25m 1.81m 2.00m 1.39 (ov)
21 β 2.30 br dd β 2.31 br dd β 1.96 br dd β 2.89 d(7.0) 2.74 q(9.5)

(4.8, 4.8) (4.8, 4.8) (4.2, 4.2)
23 1.36 s 1.39 s 1.21 s 1.22 s 2.00 s
24 4.32 d(10.8) 4.34 d(10.8) 4.24 d(9.6) 4.05 d(9.5) 1.46 s

3.38 dd(10.8, 11.4) 3.50 dd(10.8, 11.4) 3.81 d(9.6) 3.92 d(9.5)
25 0.67 s 0.75 s 0.89 s 0.80 s 0.92 s
26 0.94 s 0.94 s 0.94 s 1.12 s 1.11 s
27 1.13 s 1.14 s 1.05 s 1.21 s 1.05 s
28 0.77 s
29 1.62 s 1.62 s 1.39 s 1.99 s 1.30 s
30 3.76 s(2H) 3.76 s(2H) 1.20 s 1.41 s
OH 4.35 d(11.4) 3.69 d(11.4)

(24-OH) (24-OH)
1󸀠 4.88 d(7.8) 4.89 d(7.8) 4.79 d(7.8) 4.93 d(7.8) 4.83 d(7.0)
2󸀠 4.08 dd(7.8, 9.0) 4.20 dd(7.8, 9.0) 3.99 dd(7.8, 9.0) 4.12 dd(7.8, 9.1) 4.00 t(8.0)
3󸀠 4.28 dd(9.0, 9.0) 4.28 dd(9.0, 9.0) 4.15 dd(9.0, 9.0) 4.29 dd(9.1, 9.1) 4.11m
4󸀠 4.16 dd(9.0, 9.0) 4.14 dd(9.0, 9.0) 4.00 dd(9.0, 9.0) 4.18 dd(9.1, 9.1) 4.17m
5󸀠 3.94 ddd 3.92 ddd 3.99 (ov) 3.91 ddd 4.34m)

(9.0, 5.4, 2.4) (9.0, 5.4, 2.4) (9.1, 5.2, 2.5) 3.75 t(10.5)
6󸀠 4.36 (ov) 4.37 dd(11.7, 5.4) 4.73 d(10.8) 4.53 dd(11.8, 2.5)

4.59 dd(11.7, 2.4) 4.58 dd(11.7, 2.4) 4.28 dd(10.8, 5.4) 4.37 dd(11.8, 5.2)
1󸀠󸀠 5.53 d(7.8) 5.55 d(7.8) 6.28 s 6.39 s 4.83 d(7.0)
2󸀠󸀠 4.10 dd(7.8, 9.0) 4.15 dd(7.8, 9.0) 4.93 d(1.8) 5.05 d(2.2) 4.14m
3󸀠󸀠 4.19 dd(9.0, 9.0) 4.19 dd(9.0, 9.0) 4.80 (ov) 4.88 dd(4.1, 2.2) 4.39 t(8.0)
4󸀠󸀠 4.38 dd(9.0, 9.0) 4.12 dd(9.0, 9.0) 4.91 ddd 4.97 ddd 4.26m

(4.2, 4.2, 4.2) (4.1, 4.1, 4.1)
5󸀠󸀠 3.73 ddd 4.01 ddd 4.28 dd(11.5, 4.2) 4.33 dd(11.3, 4.1) 4.16 (ov)

(9.0, 2.4, 2.4) (9.0, 6.6, 1.8) 4.20 dd(11.5, 4.2) 4.25 dd(11.3, 4.1) 3.65m
6󸀠󸀠 4.34 (ov) 4.87 dd(11.4, 6.6)

4.38 (ov) 5.08 dd(11.4, 1.8)
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Table 3-4-4 (continued)

H 3-4-11 3-4-12 3-4-13 3-4-18 3-4-20

OAc 2.07 s(6󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.04 d(7.8)
2󸀠󸀠󸀠 3.98 dd(9.0, 7.8)
3󸀠󸀠󸀠 4.17 dd(9.0, 9.0)
4󸀠󸀠󸀠 4.13 dd(9.0, 9.0)
5󸀠󸀠󸀠 3.88 ddd

(9.0, 5.4, 2.4)
6󸀠󸀠󸀠 4.46 dd(12.0, 2.4)

4.29 dd(12.0, 5.4)

Table 3-4-5: 1H NMR spectroscopic data of hopane-type saponins 3-4-14∼3-4-17 and 3-4-19.

H 3-4-14 3-4-15 3-4-16 3-4-17 3-4-19

3 – – – – 3.43 dd(11.5,
5.0)

6 – – – – 4.28m
7 – – – – 2.39 dd(12.0,

4.0)
1.90m

15 – – – – 2.30 dd(10.0,
5.0)
1.75m

16 – – – – 4.47 ddd(10.0,
10.0, 4.0)

17 1.85 t(10.0)
21 – – 2.71 q(10.0)
23 1.21 s 1.23 s 1.24 s 1.25 s 1.80 s
24 4.07 d(9.5) 4.06 d(9.5) 4.12 d(9.5) 4.15 d(9.6) 1.58 s

3.88 d(9.5) 3.87 d(9.5) 3.86 d(9.5) 3.86 d(9.6)
25 0.88 s 0.79 s 0.86 s 0.88 s 0.82 s
26 1.17 s 1.12 s 1.15 s 1.16 s 0.96 s
27 1.18 s 1.17 s 1.17 s 1.21 s 1.10 s
28 1.05 s
29 1.50 s 1.50 s 1.49 s 1.98 s 1.42 s
30 1.26 s 1.26 s 1.26 s 1.31 s
1󸀠 4.88 d(7.8) 4.92 d(7.8) 4.83 d(7.8) 4.84 d(7.8) 4.92 d(7.3)
2󸀠 4.15 dd(7.8, 9.0) 4.23 dd(7.8, 9.0) 4.09 dd(7.8, 9.0) 4.03 dd(7.8, 9.0) 4.21 t(8.5)
3󸀠 4.25 dd(9.0, 9.0) 4.30 dd(9.0, 9.0) 4.20 (ov) 4.19 dd(9.0, 9.0) 4.53m
4󸀠 4.00 dd(9.0, 9.0) 4.18 dd(9.0, 9.0) 4.02 (ov) 4.05 dd(9.0, 9.0) 4.30 (ov)
5󸀠 3.96 ddd 3.91 ddd 4.02 (ov) 4.02 (ov) 4.22m

(9.0, 5.5, 2.5) (9.0, 4.8, 2.4) 3.77 br d(10.0)
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Table 3-4-5 (continued)

H 3-4-14 3-4-15 3-4-16 3-4-17 3-4-19

6󸀠 4.89 dd(12.0, 2.5) 4.53 dd(12.0, 2.4) 4.77 d(10.8) 4.77 d(10.8)
4.77 dd(12.0, 5.5) 4.36 dd(12.0, 4.8) 4.29 dd(10.8, 5.4) 4.31 dd(10.8, 5.4)

1󸀠󸀠 6.41 s 6.32 s 6.38 s 6.33 s 4.98 d(7.5)
2󸀠󸀠 5.06 br s 5.92 d(1.8) 5.01 d(3.0) 4.98 d(1.8) 4.01 t(7.5)
3󸀠󸀠 4.90 (ov) 4.91 (ov) 4.62 dd(5.4, 3.0) 4.84 (ov) 4.14 (ov)
4󸀠󸀠 5.00 ddd 5.03 ddd 4.97 ddd 4.96 ddd 4.18m

(4.2, 4.2, 4.2) (4.2, 4.2, 4.2) (6.0, 5.4, 3.0) (4.2, 4.2, 4.2)
5󸀠󸀠 4.36 dd(11.5, 4.2) 4.34 dd(11.5, 4.2) 4.80 dd(11.4, 3.6) 4.32 dd(11.5, 4.2) 4.31m

4.28 dd(11.5, 4.2) 4.32 dd(11.5, 4.2) 4.65 dd(11.4, 6.0) 4.24 dd(11.5, 4.2) 3.68 dd(11.0,
5.0)

OAc 2.00 s(6󸀠-OAc) 1.88 s(2󸀠󸀠-OAc) 1.98 s(5󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.05 d(7.8) 5.07 d(7.8)
2󸀠󸀠󸀠 4.02 (ov) 4.01 dd(9.0, 7.8)
3󸀠󸀠󸀠 4.20 (ov) 4.20 dd(9.0, 9.0)
4󸀠󸀠󸀠 4.20 (ov) 4.18 dd(9.0, 9.0)
5󸀠󸀠󸀠 3.91 ddd 3.91 ddd

(9.0, 5.4, 2.4) (9.0, 5.4, 2.4)
6󸀠󸀠󸀠 4.49 dd(12.0, 2.4) 4.49 dd(12.0, 2.4)

4.34 dd(12.0, 5.4) 4.33 dd(12.0, 5.4)

Table 3-4-6: 1H NMR spectroscopic data of hopane-type saponins 3-4-21, 3-4-25, and 3-4-27∼3-4-
29.

H 3-4-21 3-4-25 3-4-27 3-4-28 3-4-29

1 1.64m, 1.02 (ov) 1.52m, 0.83m 1.65m, 1.00m 1.65m, 1.00m α 0.72 ddd, (13.2,
13.2, 3.5)
β 1.59 (ov)

2 2.19m, 1.91m 1.69m, 1.51m 2.24m, 1.93m 2.45m, 1.93m α 1.40 (ov)
β 1.77 (ov)

3 3.37 dd
(11.5, 4.0)

2.88 dd(11.5, 3.5) 3.43 dd(4.1, 9.1) 3.54 dd
(5.2, 10.8)

α 1.00 ddd
(13.2, 13.2, 3.5)
β 2.25 br d(13.2)

5 1.31 (ov) 0.70 d(11.0) 2.03 s 2.03 s α 0.86 br d(12.6)
6 4.21m 3.75m 1.07m, 1.38m 1.07m, 1.38m α 1.71 br d(13.2)

β 1.51 (ov)
7 2.34m, 1.89m 1.44m, 1.05 (ov) 1.95m(2H) 1.95m(2H) α β 1.33 (ov)
9 1.26m 1.10 (ov) 1.27 (ov) 1.18 (ov) α 1.30 br d(12.0)
11 1.48 (ov),

1.48 (ov)
1.47m, 1.20 (ov) 1.53m, 1.29m 1.53m, 1.29m α 1.44 br d(13.2)

β 1.16 ddd
(13.2, 13.2, 3.5)
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Table 3-4-6 (continued)

H 3-4-21 3-4-25 3-4-27 3-4-28 3-4-29

12 1.37 (ov),
1.37 (ov)

1.46m, 1.33m 1.34m, 1.29m 1.34m, 1.29m α 2.16 dddd
(13.2, 13.2, 13.2,
4.0)
β 1.88 (ov)

13 1.37 (ov) 1.21 (ov) 1.53m 1.53m β 1.56 (ov)
15 2.01m, 1.67 (ov) 1.48m, 1.35m 1.60m, 1.15m 1.60m, 1.15m α β 1.36 (ov)
16 4.32 (ov) 3.92m 4.25 (ov) 4.25 (ov) α 2.93 ddd

(13.2, 13.2, 4.0)
β 1.86 (ov)

17 1.67 (ov) 1.29 t(11.0) 1.89 (ov) 1.90 (ov) β 1.53 (ov)
19 1.47m, 0.97m 1.42m, 0.90 (ov) 1.40m, 0.90m 1.40m, 0.90m α 3.43 d(12.6)

β 1.57 (ov)
20 1.73m, 1.31 (ov) 1.72m, 1.39m 1.60m, 1.35m 1.70m, 1.40m β 4.58 dd

(7.2, 7.2)
21 2.73 q(9.5) 2.48m 2.73m 2.72m β 2.36 ddd

(10.8, 10.8, 7.2)
22 3.05m
23 2.05 s 1.23 s 0.98 s 1.00 s 1.23 s
24 1.51 s 0.87 s 1.06 s 1.17 s 4.18 d(9.6),

3.85 d(9.6)
25 0.92 s 0.77 s 0.71 s 0.70 s 0.91 s
26 1.10 s 0.95 s 0.93 s 0.95 s 0.98 s
27 1.05 s 0.94 s 1.61 s 1.58 s 1.20 s
28 0.76 s 0.69 s 1.55 s 1.52 s
29 1.29 s 1.11 s 1.40 s 1.40 s 1.53 d(6.0)
30 1.39 s 1.22 s 1.40 s 1.40 s 3.98 dd

(10.5, 6.6)
3.67 dd(10.5, 2.5)

1󸀠 4.84 d(7.0) 4.18 d(6.0) 4.89 d(7.4) 4.92 (ov) 4.84 d(7.8)
2󸀠 3.99 t(8.0) 3.21m 4.02 (ov) 4.05 (ov) 4.03 dd(7.8, 9.0)
3󸀠 4.09m 3.25m 4.00 (ov) 4.01 (ov) 4.20 dd(9.0, 9.0)
4󸀠 4.16m 2.98m 4.17 (ov) 4.17 (ov) 4.04 dd(9.0, 9.0)
5󸀠 4.32 (ov),

3.71 t(11.0)
3.63m, 3.01m 3.72 (ov),

4.16 (ov)
3.72 (ov),
4.16 (ov)

4.03 (ov)

6󸀠 4.78 d(10.8)
4.32 dd
(10.8, 5.4)

1󸀠󸀠 4.84 d(7.0) 5.21 s 5.17 d(7.6) 5.16 d(7.7) 6.34 s
2󸀠󸀠 3.95 t(8.0) 2.97m 3.99 d(8.4) 3.99 d(8.4) 4.99 d(1.8)
3󸀠󸀠 4.06m 3.45 dd(3, 9.0) 4.13 d(8.4) 4.15 d(8.4) 4.85 dd(4.1, 1.8)
4󸀠󸀠 4.07m 3.17m 4.86m 4.92m 4.96ddd

(4.1, 4.1, 4.1)
5󸀠󸀠 4.12m, 3.56m 3.80m 3.70m 3.78m 4.32dd(11.5, 4.1)

4.24 dd(11.5, 4.1)
6󸀠󸀠 1.03 s 4.30 (ov),

4.40 (ov)
4.30 (ov),
4.40 (ov)
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Table 3-4-6 (continued)

H 3-4-21 3-4-25 3-4-27 3-4-28 3-4-29

1󸀠󸀠󸀠 4.41 d(7.5) 6.56 br s 4.99 d(7.2) 5.09 d(7.8)
2󸀠󸀠󸀠 2.83 t(8.0) 4.87 (ov) 4.92 (ov) 4.03 dd(9.0, 7.8)
3󸀠󸀠󸀠 3.14 d(11.5) 4.37 (ov) 4.14 (ov) 4.21 dd(9.0, 9.0)
4󸀠󸀠󸀠 3.68m 4.27 (ov) 4.86 (ov) 4.20 dd(9.0, 9.0)
5󸀠󸀠󸀠 3.09m 4.23m 3.80 t(4.9) 3.93 ddd

(9.0, 5.4, 2.4)
6󸀠󸀠󸀠 3.55m 1.72 d(6.1) 4.32m 4.51 dd(12.0, 2.4)

3.37 (ov) 4.56 dd(2.4,
11.7)

4.35 dd
(12.0, 5.4)

1󸀠󸀠󸀠󸀠 4.81 d(7.8)
2󸀠󸀠󸀠󸀠 3.83 dd(9.0, 7.8)
3󸀠󸀠󸀠󸀠 4.12 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠 3.98 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠 3.89 ddd

(9.0, 5.3, 2.4)
6󸀠󸀠󸀠󸀠 4.47 dd

(12.0, 2.4)
4.22 (ov)

Table 3-4-7: 1H NMR spectroscopic data of hopane-type saponins 3-4-22∼3-4-24 and 3-4-26.

H 3-4-22 3-4-23 3-4-24 3-4-26

3 3.40 dd(11.7, 4.2) 3.41 dd(11.5, 5.0) 3.56 dd(11.7, 4.2) 3.09 dd(11.0, 4.5)
6 4.21m 4.25m 4.23m β 4.00 ddd

(10.0, 10.0, 4.5)
7 2.37m 2.39 dd(12.0, 4.0) 2.33m –

1.92m 1.93m 1.89m
15 2.25m 2.29 dd(10.0, 5.0) 2.29m –

1.69m 1.74m 1.76m
16 4.40m 4.49m 4.38m α 4.19 dt(4.0, 10.5)
17 1.87 t(10.5) 1.84 t(10.0) 1.83 t(10.5) –
21 2.70 q(10.5) 2.73 q(10.0) 2.74 q(10.5) α 2.72 ddd

(9.5, 9.5, 9.5)
23 1.84 s 1.86 s 1.79 s 1.37 s
24 1.51 s 1.62 s 1.52 s 1.06 s
25 0.81 s 0.80 s 0.80 s 0.94 s
26 0.94 s 0.96 s 0.94 s 1.13 s
27 1.08 s 1.10 s 1.09 s 1.11 s
28 1.06 s 1.06 s 1.05 s 0.84 s
29 1.46 s 1.43 s 1.44 s 1.40 s
30 1.32 s 1.30 s 1.30 s 1.25 s
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Table 3-4-7 (continued)

H 3-4-22 3-4-23 3-4-24 3-4-26

1󸀠 4.84 d(7.2) 4.92 d(7.2) 4.91 d(7.0) 4.41 d(7.5)
2󸀠 4.64 t(8.5) 4.62 t(8.5) 4.16 t(7.5) 3.46 dd(7.5, 9.0)
3󸀠 4.36 (ov) 4.17m 4.46 (ov) 3.41 dd(9.0, 9.0)
4󸀠 4.45 (ov) 4.47m 4.32 (ov) 3.50m
5󸀠 4.16 (ov) 4.24m 4.29m 3.21 t(11.0)

3.66m 3.74br d(10.0) 3.73m 3.91 dd(4.5, 11.0)
1󸀠󸀠 5.38 d(7.7) 5.41 d(7.7) 4.89 d(7.5) 5.36 d(1.5)
2󸀠󸀠 4.00 t(7.8) 3.91 (ov) 3.95 t(7.5) 3.98 dd(1.5, 2.5)
3󸀠󸀠 4.23 (ov) 4.24 (ov) 4.16m 3.76 dd(2.5, 9.0)
4󸀠󸀠 4.10 (ov) 4.17m 4.18m 3.42dd(9.0, 9.0)
5󸀠󸀠 3.67m 3.93m 3.71 dd(12.0,

7.0), 4.34m
3.97m

6󸀠󸀠 4.28m, 4.32m 4.31m, 4.42m 1.26 d(6.5)
1󸀠󸀠󸀠 5.20 d(7.5) 4.99 d(7.4) 5.03 d(7.3) 4.63 d(7.5)
2󸀠󸀠󸀠 3.94 t(7.5) 4.60 t(8.5) 4.57 t(7.5) 3.11 dd(7.5, 9.0)
3󸀠󸀠󸀠 4.15 (ov) 4.36 (ov) 4.18 (ov) 3.41 dd(9.0, 9.0)
4󸀠󸀠󸀠 4.18m 4.00 (ov) 4.04v 3.36 dd(9.0, 9.0)
5󸀠󸀠󸀠 4.25m 4.27m 4.37m 3.29m

3.74br d(12.0) 3.69m 3.70m
6󸀠󸀠󸀠 3.70 dd(4.5, 12.0)

3.86 dd(2.5, 12.0)
1󸀠󸀠󸀠󸀠 5.06 d(7.2) 4.95 d(7.5)
2󸀠󸀠󸀠󸀠 4.17 (ov) 4.01 t(7.5)
3󸀠󸀠󸀠󸀠 4.45m 4.14 (ov)
4󸀠󸀠󸀠󸀠 4.03 (ov) 4.28m
5󸀠󸀠󸀠󸀠 3.70m, 4.33m 3.80br d(11.0), 4.33m
1󸀠󸀠󸀠󸀠 4.94 d(7.4)
2󸀠󸀠󸀠󸀠 4.02 (ov)
3󸀠󸀠󸀠󸀠 4.31 (ov)
4󸀠󸀠󸀠󸀠 4.14 (ov)
5󸀠󸀠󸀠󸀠 4.30 (ov)

3.71m

Table 3-4-8: 1H NMR spectroscopic data of hopane-type saponins 3-4-30∼3-3-33.

H 3-4-30 3-4-31 3-4-32 3-4-33

1 1.59m, 1.65m 1.69br dt(12.5, 20) 1.04 (ov), 1.70m 0.86m, 1.54m
0.99br dd(12.5, 2.5)

2 1.96m, 2.21m 1.96m, 2.26m 1.98m, 2.26 dd(10.0, 4.0) 1.49m, 1.73m
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Table 3-4-8 (continued)

H 3-4-30 3-4-31 3-4-32 3-4-33

3 3.39 dd(12.0, 4.0) 3.42 dd(12.0, 4.5) 3.43 dd(11.5, 5.0) 2.89 dd(11.5, 4.0)
5 1.30 d(11.0) 1.35 d(9.5) 1.36 d(10.5) 0.92 (ov)
6 4.25 ddd(10.5, 10.5, 3.0) 4.25m 4.31 ddd(10.5, 10.5, 4.0) 3.79m
7 1.89m, 2.35 dd(13.0, 3.0) 1.89m, 2.33m 1.93m, 2.39 dd(12.0, 4.0) 1.05m, 1.40m
9 1.26 (ov) 1.41 (ov) 1.40 (ov) 1.18 (ov)
11 1.46m, 1.49m 1.46m, 1.55m 1.46m, 1.54m 1.20m, 1.47m
12 1.15m, 1.31m 1.33m, 1.43 (ov) 1.28 (ov), 1.48m 1.30m, 1.32m
13 1.32 (ov) 1.29 (ov) 1.24 (ov) 1.25 (ov)
15 2.25 dd(13.5, 3.5) 2.29m 2.29 dd(10.0, 5.0) 1.76m

1.71m 1.76m 1.74m 1.11 (ov)
16 4.44m 4.48 td(10.5.4.0) 4.49 ddd 3.93m

(10.0, 10.0, 4.0)
17 1.77 t(11.5) 1.83 t(10.5) 1.81 t(10.0) 1.27m
19 0.95m, 1.43m 0.95 (ov), 1.22 (ov) 0.98m, 1.18 (ov) 0.96 (ov), 1.44m
20 1.33 (ov), 1.74m 1.38m, 1.79m 1.38m, 1.76m 1.37 (ov), 1.74m
21 2.69 q(9.5) 2.74 q(10.5) 2.73 q(10.0) 2.49m
23 2.04 s 1.85 s 1.86 s 1.24 s
24 1.58 s 1.52 s 1.62 s 0.91 s
25 0.90 s 0.80 s 0.80 s 0.77 s
26 1.05 s 0.94 s 0.96 s 0.95 s
27 1.02 s 1.09 s 1.10 s 0.92 s
28 0.75 s 1.05 s 1.06 s 0.69 s
29 1.25 s 1.44 s 1.43 s 1.10 s
30 1.39 s 1.30 s 1.30 s 1.22 s
1󸀠 4.88 d(7.0) 4.90 d(7.5) 4.92 d(7.5) 4.23 d(6.5)
2󸀠 4.02 t(8.0) 4.06 t(7.5) 4.05 t(7.5) 3.22 (ov)
3󸀠 4.15 t(8.5) 4.14 (ov) 4.17m 3.28 (ov)
4󸀠 4.21m 4.20 (ov) 4.17m 3.20 (ov)
5󸀠 4.34 dd(11.0, 5.0) 4.39m 4.44 dd(10.0, 4.0) 3.65 (ov)

3.73 t(10.5) 3.76m 3.77m 3.03 (ov)
1󸀠󸀠 4.87 d(7.0) 4.84 d(7.5) 4.91 d(7.5) 5.21 s
2󸀠󸀠 3.98 t(7.5) 3.93 t(7.5) 3.95 t(7.5) 3.69m
3󸀠󸀠 4.18m 4.11 (ov) 4.13 (ov) 3.53m
4󸀠󸀠 4.07m 4.30m 4.26m 3.18m
5󸀠󸀠 4.42m 4.32m 4.38 dd(11.0, 5.0) 3.92 (ov)

3.72 t(10.5) 3.78 dd(11.5, 6.5) 3.78m
6󸀠󸀠 1.03 s
1󸀠󸀠󸀠 4.68 d(7.0) 5.16 d(7.5) 4.89 d(7.5) 4.20 d(6.5)
2󸀠󸀠󸀠 3.92 t(7.5) 4.57 t(7.5) 4.01 t(7.5) 3.01m
3󸀠󸀠󸀠 4.11m 4.18m 4.14 (ov) 3.81 (ov)
4󸀠󸀠󸀠 4.12m 4.04m 4.28m 3.25m
5󸀠󸀠󸀠 4.38m 4.37m 4.41 dd(11.0, 5.0) 3.61m

3.79m 3.70 ddd 3.80m 2.95m
(17.0, 11.0, 9.0)
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Table 3-4-8 (continued)

H 3-4-30 3-4-31 3-4-32 3-4-33

1󸀠󸀠󸀠󸀠 4.89 d(7.5) 4.41 d(7.5)
2󸀠󸀠󸀠󸀠 3.95 t(7.5) 2.83 t(8.5)
3󸀠󸀠󸀠󸀠 6.16 (ov) 3.18m
4󸀠󸀠󸀠󸀠 4.13m 2.97 (ov)
5󸀠󸀠󸀠󸀠 4.34m 3.10 t(8.5)

3.80 dd(12.0, 7.0)
6󸀠󸀠󸀠󸀠 3.64m, 3.37 (ov)
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3.5 Oleanane-type Saponins

Table 3-5-1: Cos, MFs, and TSs of oleanane-type saponins 3-5-1∼3-5-24.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-1 anagallosaponin VI C46H76O17 C5D5N [69]
3-5-2 anagallosaponin VII C52H86O22 C5D5N [69]
3-5-3 ardisicrenoside A C53H88O22 C5D5N [70]
3-5-4 ardisicrenoside B C52H86O22 C5D5N [70]
3-5-5 anagallosaponin VIII C54H88O24 C5D5N [69]
3-5-6 anagallosaponin IX C60H98O29 C5D5N [69]
3-5-7 maesasaponin I C59H96O26 DMSO-d6 [71]
3-5-8 maesasaponin IV3 C62H100O27 DMSO-d6 [71]
3-5-9 maesasaponin V2 C64H102O28 DMSO-d6 [71]
3-5-10 maesasaponin VI2 C64H100O28 DMSO-d6 [71]
3-5-11 maesasaponin VI3 C65H100O28 DMSO-d6 [71]
3-5-12 maesabalide I C76H108O32 C5D5N [72]
3-5-13 maesabalide II C74H110O32 C5D5N [72]
3-5-14 maesabalide III C76H108O32 C5D5N [72]
3-5-15 maesabalide IV C74H110O32 C5D5N [72]
3-5-16 maesabalide V C78H110O33 C5D5N [72]
3-5-17 maesabalide VI C76H112O33 C5D5N [72]
3-5-18 3-O-(α-L-rhamnopyranosyl-(1→2)-β-D-

glucopyranosyl-(1→4)-α-L-arabinopyranosyl)
cyclamiretin A

C46H74O14 CD3OD [73]

3-5-19 ardisimamilloside A C53H86O23 C5D5N [74]
3-5-20 ardisimamilloside B C53H84O22 C5D5N [74]
3-5-21 cyclamiretin A-3β-O-α-L-rhamnopyranosyl-(1→3)-

[β-D-xylopyranosyl-(1→2)]-β-D-glucopyranosyl-
(1→4)-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranoside

C58H94O26 C5D5N [75]

3-5-22 cyclamiretin A-3β-O-α-L-rhamnopyranosyl-(1→3)-
[β-D-glucopyranosyl-(1→3)-β-D-xylopyranosyl-(1-
2)]-β-D-glucopyranosyl-(1→4)-[β-D-
glucopyranosyl-(1→2)]-α-L-arabinopyranoside

C64H104O31 C5D5N [75]

3-5-23 cyclamiretin A-3β-O-α-L-rhamnopyranosyl-(1→3)-
[β-D-xylopyranosyl-(1→2)]-β-D-galactopyranosyl-
(1→4)-[β-D-6-O-acetylglucopyranosyl-(1→2)]-α-L-
arabinopyranoside

C60H96O27 C5D5N [75]

3-5-24 thalicoside F C47H74O17 C5D5N [76]
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Table 3-5-2: 1H NMR spectroscopic data of oleanane-type saponins 3-5-1, 3-5-2, and 3-5-5∼3-5-7.

H 3-5-1 3-5-2 3-5-5 3-5-6 3-5-7

3 3.34 dd(11.5, 5.0) 3.32 dd(11.0, 5.0) 4.13m 4.13m 2.96br d
16 4.14m 4.08m 4.57m 4.57m 4.12m
19 α 2.95 dd α 2.93 dd α 2.80 dd α 2.80 dd –

(13.5, 12.0) (13.0, 12.0) (12.0, 11.0) (12.0, 11.0)
21 β 2.90 dd β 2.90 dd β 2.77 dd β 2.76 dd 5.65 d(9.8)

(12.0, 10.0) (12.0, 10.0) (12.0, 11.5) (12.0, 11.5)
22 – – 5.22 dd(11.5, 5.5) 5.25 dd(12.5, 5.5) 3.86 (ov)
23 1.28 s 1.28 s 3.70 d(10.0) 3.70 d(10.0) –

4.22 d(10.0) 4.20 d(10.0)
24 1.05 s 1.05 s 1.08 s 1.07 s –
25 0.89 s 0.89 s 0.94 s 0.93 s –
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Table 3-5-2 (continued)

H 3-5-1 3-5-2 3-5-5 3-5-6 3-5-7

26 1.35 s 1.35 s 1.33 s 1.33 s –
27 1.63 s 1.63 s 1.49 s 1.48 s –
28 3.69 d(8.0) 3.71 d(8.0) – – 4.61 d(6.8)

4.02 d(8.0) 4.02 d(8.0)
29 1.13 s 1.13 s 1.05 s 1.05 s –
30 1.01 s 1.01 s 1.01 s 1.00 s –
OAc 2.02 s(22-OAc) 2.02 s(22-OAc)
3a 5.98 br q(7.2)
4a 1.89 br d(7.2)
5a 1.85 br s
1󸀠 4.67 d(6.5) 4.66 d(7.5) 5.01 d(7.0) 4.97 d(7.0) 4.38 d(7.0)
1󸀠󸀠 5.03 d(7.5) 4.87 d(7.5) 5.03 d(7.0) 5.03 d(6.0) 4.61 d(6.8)
1󸀠󸀠󸀠 4.89 d(6.0) 4.93 d(8.0) 5.50 d(7.5) 5.14 d(8.0) 5.03 (ov)
1󸀠󸀠󸀠󸀠 5.16 d(8.0) 4.96 d(7.5) 4.91 d(7.5) 5.06 br s (ov)
1󸀠󸀠󸀠󸀠󸀠 5.47 d(7.5)

Table 3-5-3: 1H NMR spectroscopic data of oleanane-type saponins 3-5-3, 3-5-4, and 3-5-8∼3-5-10.

H 3-5-3 3-5-4 3-5-8 3-5-9 3-5-10

1 0.75, 1.56 0.78, 1.56 1.60m, 0.8m – –
2 1.71, 1.89 1.71, 1.91 1.71m, 1.52m – –
3 3.09 dd(11.6,

4.6)
3.11 dd(11.6,
4.4)

2.98 br d 2.99 br d(11.1) 2.99 br d(11.3)

5 0.60 d(11.0) 0.63 d(11.0) 0.61 d(10.6) – –
6 1.34 1.34 1.29m, 1.38m – –
7 1.15, 1.43 1.16, 1.46 1.40m, 1.06m – –
9 1.17 1.19 1.06m – –
11 1.35, 1.66 1.35, 1.63 1.40m, 1.14m – –
12 1.40,

2.05 ddd(13.5,
9.3, 5.2)

1.42,
2.06 ddd(13.5,
9.3, 5.2)

1.90m, 1.25m – –

15 1.39,
2.16 dd(14.0,
5.0)

1.40,
2.18 dd(14.3,
5.9)

1.81m, 1.14m – –

16 4.11 4.12 4.11m 5.19m 4.13m
18 1.70 1.70 1.71m – –
19 1.88, 2.61 t(14.0,

12.5)
1.89, 2.63 t(14.1,
12.5)

2.53m, 1.22m – –

21 1.54, 2.16 td 1.58, 2.43 td 5.90 d(10.0) 5.43 (ov) 5.95 d(10.0)
22 1.58, 1.85 1.59, 1.85 5.42 d(10.0) 5.43 (ov) 5.50 d(10.0)
23 1.08 s 1.14 s 0.95 s – –
24 0.91 s 0.98 s 0.73 s – –
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Table 3-5-3 (continued)

H 3-5-3 3-5-4 3-5-8 3-5-9 3-5-10

25 0.79 s 0.79 s 0.79 s – –
26 1.23 s 1.25 s 1.06 s – –
27 1.45 s 1.47 s 1.16 s – –
28 3.21 d(7.4),

3.52 d(7.4)
3.22 d(7.4),
3.53 d(7.4)

4.50 br s 4.70 br s 4.52 br s

29 1.19 s 1.21 s 0.82 s – –
30 3.60 d(10.7),

3.82
3.61, 3.83 0.93 s – –

OAc 2.16 s(16-OAc)
3a 6.02 br q(7.2) 6.08 br q(7.2) 5.99 br q(7.2)
4a 1.86 br d(7.2) 1.87 br d(7.2) 1.84 br d(7.2)
5a 1.76 br s 1.76 br s 1.76 br s
2b 2.14m, 2.04m 2.04m, 2.04m
3b 0.91 t(7.6) 0.88 t(7.7) 5.90 br q(7.2)
4b 1.77 br d(7.2)
5b 1.73 br s
1󸀠 4.83 (ov) 4.69 d(6.1) 4.41 d(7.0) 4.41 d(7.1) 4.39 d(7.2)
2󸀠 4.39 4.36 3.60m – –
3󸀠 4.35 4.16 3.80 t(8.7) – –
4󸀠 4.44 4.16 3.35m – –
5󸀠 3.74 d(10.6),

4.30
3.61,
4.51 dd(12.0,
3.3)

3.66 d(10.1) – –

1󸀠󸀠 5.15 d(7.6) 5.27 d(7.6) 4.59 (ov) 4.60 d(7.1) 4.62 (ov)
2󸀠󸀠 3.84 3.87 3.25 (ov) – –
3󸀠󸀠 4.08 4.06 3.22m – –
4󸀠󸀠 4.00 4.01 3.63m – –
5󸀠󸀠 3.84 3.84 3.39m – –
6󸀠󸀠 4.18 dd(11.6,

4.9), 4.29
4.21 dd(11.9,
5.0), 4.36

3.35∼3.50m(2H) – –

1󸀠󸀠󸀠 5.03 d(7.6) 4.87 d(8.0) 5.01 (ov) 5.01 (ov) 5.03 (ov)
2󸀠󸀠󸀠 4.05 3.78 t(8.3) 3.49m – –
3󸀠󸀠󸀠 3.99 4.03 3.49m – –
4󸀠󸀠󸀠 3.88 3.99 3.55m – –
5󸀠󸀠󸀠 3.63m 3.66m 3.35m – –
6󸀠󸀠󸀠 4.28 4.28 dd(10.1,

2.0)
3.35∼3.50m(2H) – –

4.10 4.12
1󸀠󸀠󸀠󸀠 6.10 d(11.2) 4.81 d(7.3) 5.03 br s (ov) 5.03 br s (ov) 5.03 br s (ov)
2󸀠󸀠󸀠󸀠 4.51 3.83 3.66m – –
3󸀠󸀠󸀠󸀠 4.44 3.87 3.49m – –
4󸀠󸀠󸀠󸀠 4.03 3.98 3.22m – –
5󸀠󸀠󸀠󸀠 4.81 3.60,

4.41 dd(11.3,
5.2)

3.85m – –

6󸀠󸀠󸀠󸀠 1.66 d(6.1) 1.10 d(6.1) – –
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Table 3-5-4: 1H NMR spectroscopic data of oleanane-type saponins 3-5-11∼3-5-15.

H 3-5-11 3-5-12 3-5-13 3-5-14 3-5-15

1 – 1.51m, 0.77m 1.49m, 0.79m 1.52m, 0.79m 1.50m, 0.79m
2 – 2.19m, 1.80m 2.16m, 1.77m 2.19m, 1.80m 2.16m, 1.78m
3 2.96 br d 3.27 br d(10.8) 3.24 br d(11.6) 3.26 br d(12.4) 3.24 br d(11.2)
5 – 0.73 d(9.6) 0.71 d(11.0) 0.73 d(11.2) 0.71 d(11.7)
6 – 1.39m, 1.55m 1.39m, 1.53m 1.38m, 1.53m 1.34m, 1.52m
7 – 1.60m, 1.27m 1.59m, 1.23m 1.60m, 1.27m 1.54m, 1.28m
9 – 1.29m 1.25m 1.30m 1.28m
11 – 1.72m, 1.45m 1.71m, 1.42m 1.75m, 1.48m 1.73m, 1.43m
12 – 2.16m, 1.67m 2.12m, 1.61m 2.17m, 1.70m 2.14m, 1.64m
15 – 2.12m, 1.63m 2.14m, 1.61m 2.23m, 1.70m 2.20m, 1.68m
16 5.18m 4.61m 4.57m 4.83m 4.77m
18 – 2.46 br d(14.3) 2.38 br d(14.7) 2.49 br d(14.5) 2.42 br d(16.0)
19 – 3.18m, 1.57m 3.12m, 1.51m 3.20m, 1.60m 3.14m, 1.55m
21 5.43 (ov) 6.96 d(9.9) 6.79 d(10.1) 7.04 d(9.8) 6.86 d(10.0)
22 5.43 (ov) 6.57 d(9.9) 6.41 d(10.1) 6.60 d(9.8) 6.43 d(10.0)
23 – 1.29 s 1.27 s 1.29 s 1.27 s
24 – 1.20 s 1.17 s 1.18 s 1.16 s
25 – 0.84 s 0.82 s 0.83 s 0.81 s
26 – 1.35 s 1.33 s 1.36 s 1.34 s
27 1.65 s 1.61 s 1.67 s 1.64 s
28 4.67 br s 5.20 s 5.16 s 5.26 s 5.21 s
29 – 1.18 s 1.15 s 1.21 s 1.18 s
30 – 1.35 s 1.27 s 1.37 s 1.28 s
OAc 2.16 s(16-OAc)
3a 6.09 br q(7.2) 8.36 d(7.6) 5.93 q (ov) 8.36 d(7.6) 5.93 q(7.3)
4a 1.88 br d(7.2) 7.43m 2.09 d(7.2) 7.40m 2.09 d(7.3)
5a 1.76 br s 7.52m 2.02 s 7.45m 2.02 s
6a 7.43m 7.40m
7a 8.36 d(7.6) 8.36 d(7.2)
2b 2.03m, 2.00m 5.84 d(12.8) 5.93 d(12.8) 6.39 d(16.0) 5.93 d(16.0)
3b 1.38m, 1.38m 6.71 d(12.8) 6.83 d(12.8) 7.67 d(16.0) 6.83 d(16.0)
4b 0.76m
5b 7.52 d(7.4) 7.79 d(8.1) 7.24m 7.79m
6b 7.18m 7.32m 7.15m 7.32m
7b 7.25m 7.32m 7.27m 7.32m
8b 7.18m 7.32m 7.15m 7.32m
9b 7.52 d(7.4) 7.79 d(8.1) 7.24m 7.79m
1󸀠 4.37 d(7.0) 4.98 d(5.6) 4.97 d(5.6) 4.99 d(5.8) 4.97 d(6.7)
2󸀠 – 4.73m 4.73m 4.74m 4.72m
3󸀠 – 4.75m 4.74m 4.75m 4.74m
4󸀠 – 4.67m 4.68m 4.71m 4.67m
5󸀠 – 4.58m 4.57m 4.59m 4.57m
1󸀠󸀠 4.61 d(7.0) 5.73 d(6.8) 5.73 d(7.4) 5.73 d(7.3) 5.72 d(7.0)
2󸀠󸀠 – 4.52m 4.52m 4.53m 4.50m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



94 | 3 Saponins

Table 3-5-4 (continued)

H 3-5-11 3-5-12 3-5-13 3-5-14 3-5-15

3󸀠󸀠 – 4.29m 4.30m 4.31m 4.28m
4󸀠󸀠 – 4.44m 4.41m 4.42m 4.40m
5󸀠󸀠 – 4.39m 4.43m 4.43m 4.43m
6󸀠󸀠 – 4.53m, 4.34m 4.55m, 4.31m 4.56m, 4.35m 4.53m, 4.31m
1󸀠󸀠󸀠 5.03 (ov) 6.12 d(7.1) 6.09 d(7.7) 6.09 d(7.3) 6.09 d(7.3)
2󸀠󸀠󸀠 – 4.66m 4.66m 4.66m 4.65m
3󸀠󸀠󸀠 – 4.49m 4.52m 4.51m 4.48m
4󸀠󸀠󸀠 – 4.47m 4.48m 4.45m 4.46m
5󸀠󸀠󸀠 – 4.24m 4.23m 4.31m 4.22m
6󸀠󸀠󸀠 – 4.33m 4.33m 4.33m 4.33m
1󸀠󸀠󸀠󸀠 5.05 br s (ov) 6.17 br s 6.17 br s 6.17 br s 6.16 br s
2󸀠󸀠󸀠󸀠 – 4.87m 4.87m 4.87m 4.86m
3󸀠󸀠󸀠󸀠 – 4.75m 4.76m 4.76m 4.75m
4󸀠󸀠󸀠󸀠 – 4.15 t(9.0) 4.16 t(9.2) 4.15 t(9.2) 4.15 t(9.3)
5󸀠󸀠󸀠󸀠 – 4.84m 4.84m 4.83m 4.83m
6󸀠󸀠󸀠󸀠 – 1.43 d(5.3) 1.45 d(6.1) 1.44 d(5.5) 1.44 d(5.9)
1󸀠󸀠󸀠󸀠󸀠 6.01 br s 6.02 br s 6.01 br s 6.01 br s
2󸀠󸀠󸀠󸀠󸀠 4.77m 4.78m 4.77m 4.77m
3󸀠󸀠󸀠󸀠󸀠 4.54m 4.55m 4.56m 4.55m
4󸀠󸀠󸀠󸀠󸀠 4.25 t(8.8) 4.26 t(9.5) 4.26 d(9.9) 4.25 t(9.3)
5󸀠󸀠󸀠󸀠󸀠 4.56m 4.55m 4.57m 4.53m
6󸀠󸀠󸀠󸀠󸀠 1.67 d(5.7) 1.68 d(6.1) 1.68 d(6.1) 1.67 d(6.1)

Table 3-5-5: 1H NMR spectroscopic data of oleanane-type saponins 3-5-16∼3-5-20.

H 3-5-16 3-5-17 3-5-18 3-5-19 3-5-20

1 1.48m, 0.73m 1.44m, 0.74m – 0.78, 1.62 0.76, 1.58
2 2.14m, 1.75m 2.13m, 1.74m – 1.88, 2.02 1.80, 2.01
3 3.19 br d(11.1) 3.18 br d(11.4) 3.12 dd(11, 5) 3.16 3.16
5 0.66 d(8.4) 0.65 d(9.2) 0.73 dd(10, 2) 0.62 d(11.3) 0.62 d(11.0)
6 1.30m, 1.52m 1.30m, 1.48m – 1.42 1.41
7 1.32m, 1.08m 1.31m, 1.05m – 1.18, 1.52 0.94
9 1.18m 1.22m – 1.26 1.08
11 1.63m, 1.41m 1.73m, 1.44m – 1.36, 1.60 1.67
12 2.09m 2.05m – 2.07 1.54

1.63m 1.57m 2.60 td(13.0, 5.5)
15 2.23m 2.20m – 14.6 2.82

1.49m 1.48m 2.20 dd(13.5, 5.0)
16 5.97m 5.92m 3.92m 4.16
18 2.52 br d(14.0) 2.45 br d(14.4) 1.06m 1.88 1.88
19 2.80m 2.67m 1.95 dd(12, 3) 2.17

1.65m 1.60m 2.5 dd(14, 12)
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Table 3-5-5 (continued)

H 3-5-16 3-5-17 3-5-18 3-5-19 3-5-20

21 6.24 d(10.1) 6.07 d(10.2) – 2.60 1.93
22 6.58 d(10.1) 6.42 d(10.2) – 1.85, 2.01 0.96
23 1.26 s 1.25 s 1.03 s 1.17 s 1.18 s
24 1.16 s 1.15 s 0.82 s 1.01 s 1.03 s
25 0.78 s 0.77 s 0.89 s 0.84 s 0.80 s
26 1.26 s 1.25 s 1.13 s 1.33 s 1.26 s
27 1.38 s 1.35 s 1.27 s 1.54 s 1.10 s
28 5.32 s 5.29 s 2.97 d(7.6),

3.47 d(7.6)
5.14 s 3.89 d(8.0),

4.32 d(8.0)
29 1.16 s 1.15 s 0.97 s 1.04 s 0.91 s
30 1.34 s 1.25 s 9.4 s 9.71 s 9.53 s
OAc 2.66 s(16-OAc) 2.61 s(16-OAc)
3a 8.30 d(7.7) 5.92 q(7.3)
4a 7.40m 1.98 d(7.3)
5a 7.47m 1.99 s
6a 7.40m
7a 8.30 d(7.7)
2b 6.50 d(16.1) 6.68 d(16.1)
3b 7.91 d(16.1) 8.03 d(16.1)
5b 7.25 d(7.0) 7.32m
6b 7.47m 7.61m
7b 7.48m 7.32m
8b 7.47m 7.61m
9b 7.25 d(7.0) 7.32m
1󸀠 4.95 d(5.9) 4.95 d(5.9) 4.26 d(6) 4.97 br s 4.95 br s
2󸀠 4.75m 4.74m 3.56m 4.58 4.59
3󸀠 4.76m 4.75m 3.56m 4.27 4.28
4󸀠 4.70m 4.71m 3.92m 4.61 4.60
5󸀠 4.57m 4.60m 4.13 dd(12.2,

3.1)
4.32, 4.46 4.28, 4.48

1󸀠󸀠 5.74 d(6.6) 5.74 d(7.3) 4.56 d(7.3) 5.38 d(7.6) 5.38 d(7.6)
2󸀠󸀠 4.53m 4.50m 3.44m 4.08 4.10
3󸀠󸀠 4.30m 4.31m 3.44m 4.23 4.28
4󸀠󸀠 4.37m 4.39m 3.3m 4.27 4.22
5󸀠󸀠 4.40m 4.41m 3.25m 4.33 4.32
6󸀠󸀠 4.57m, 4.33m 4.54m, 4.32m 3.65 dd(12, 5) 4.28, 4.50 4.26, 4.49

3.84 dd(12, 2)
1󸀠󸀠󸀠 6.13 d(7.3) 6.12 d(7.8) 5.26 d(1.9) 5.10 d(7.5) 5.25 d(7.6)
2󸀠󸀠󸀠 4.67m 4.67m 3.91 dd(3.4,

1.9)
4.04 4.00

3󸀠󸀠󸀠 4.51m 4.50m 3.79 dd(9.5,
3.5)

4.21 4.20

4󸀠󸀠󸀠 4.48m 4.48m 3.35 t(9.5) 4.13 4.12
5󸀠󸀠󸀠 4.25m 4.26m 4.06 qd(9.4,

6.5)
3.83 3.82

6󸀠󸀠󸀠 4.35m 4.36m 1.26 d(6.5) 4.25, 4.50 4.26, 4.50
1󸀠󸀠󸀠󸀠 6.18 br s 6.19 br s 6.38 br s 6.41 br s
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Table 3-5-5 (continued)

H 3-5-16 3-5-17 3-5-18 3-5-19 3-5-20

2󸀠󸀠󸀠󸀠 4.88m 4.88m 4.75 4.75
3󸀠󸀠󸀠󸀠 4.76m 4.76m 4.70 4.70
4󸀠󸀠󸀠󸀠 4.16 t(9.2) 4.16m 4.61 4.60
5󸀠󸀠󸀠󸀠 4.86m 4.86m 5.04 5.02
6󸀠󸀠󸀠󸀠 1.44 d(5.6) 1.45m 1.82 d(6.2) 1.82 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 6.02 br s 6.02 br s
2󸀠󸀠󸀠󸀠󸀠 4.77m 4.77m
3󸀠󸀠󸀠󸀠󸀠 4.55m 4.56m
4󸀠󸀠󸀠󸀠󸀠 4.28 t(8.7) 4.26m
5󸀠󸀠󸀠󸀠󸀠 4.55m 4.53m
6󸀠󸀠󸀠󸀠󸀠 1.68 d(5.6) 1.69m

Table 3-5-6: 1H NMR spectroscopic data of oleanane-type saponins 3-5-21∼3-5-24.

H 3-5-21 3-5-22 3-5-23 3-5-24

1 0.85 (ov), 1.59 (ov) 0.85 (ov), 1.61 (ov) 0.81 (ov), 1.59 (ov) 1.05, 1.76
2 1.72m, 1.96m 1.77 (ov), 1.94 (ov) 1.72 (ov), 1.96 (ov) 1.83, 2.02
3 3.12m 3.11 3.12 (ov) 3.24 dd(11.5, 4.6)
5 0.65 d(10.7) 0.65 d(10.7) 0.70 d(11.0) 0.71 br d
6 1.40 (ov) 1.41 (ov) 1.40 (ov) 1.45, 0.88
7 1.19 (ov), 1.51 (ov) 1.20 (ov), 1.51 (ov) 1.19 (ov), 1.51 (ov) 1.03, 1.18
9 1.26 (ov) 1.27 (ov) 1.26 (ov) 1.64
11 1.70m 1.71m 1.70 (ov) 3.07 dd(3.9, 1.5)
12 1.43 (ov) 1.42 (ov) 1.43 (ov) 3.24m(3.9)
15 1.42 (ov), 2.18m 1.42 (ov), 2.17m 1.42 (ov), 2.18 (ov) 1.00, 1.34
16 4.21 (ov) 4.21 (ov) 4.21 (ov) 1.28, 2.16
18 1.36 (ov) 1.39 (ov) 1.36 (ov) 2.52 dd
19 2.12 (ov), 2.84 t(13.5) 2.09 (ov), 2.84 t(13.5) 2.12 (ov), 2.84 t(13.5) 1.72, 1.94
21 2.08 (ov), 2.58m 2.08 (ov), 2.51m 2.08 (ov), 2.58m 1.19, 1.33
22 1.56 (ov), 1.96 (ov) 1.56 (ov), 1.96 (ov) 1.56 (ov), 1.96 (ov) 1.64, 1.78
23 1.17 s 1.17 s 1.23 s 1.20 s
24 1.02 s 1.02 s 1.07 s 0.93 s
25 0.82 s 0.82 s 0.85 s 0.90 s
26 1.27 s 1.28 s 1.29 s 1.22 s
27 1.52 s 1.52 s 1.52 s 1.12 s
28 3.15 (ov), 3.53 (ov) 3.15 (ov), 3.53 (ov) 3.15 (ov), 3.53 (ov)
29 1.01 s 1.00 s 1.01 s 0.89 s
30 9.62 s 9.61 s 9.62 s 0.81 s
1󸀠 4.82 d(5.6) 4.82 (ov) 4.79 (ov) 4.74 d(6.3)
2󸀠 4.51 (ov) 4.48 (ov) 4.51 (ov) 4.44
3󸀠 4.30 (ov) 4.29 (ov) 4.26 (ov) 4.25
4󸀠 4.02 (ov) 4.02 (ov) 4.02 (ov) 4.38 br s
5󸀠 3.64 (ov), 4.53 (ov) 3.64 (ov), 4.53 (ov) 3.66 (ov), 4.53 (ov) 3.82, 4.67
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Table 3-5-6 (continued)

H 3-5-21 3-5-22 3-5-23 3-5-24

1󸀠󸀠 5.39 d(7.6) 5.34 d(7.6) 5.34 d(7.6) 5.17 d(7.5)
2󸀠󸀠 4.03 (ov) 4.03 (ov) 4.03 (ov) 4.17
3󸀠󸀠 4.23 (ov) 4.23 (ov) 4.03 (ov) 4.20
4󸀠󸀠 4.25 (ov) 4.25 (ov) 4.10 (ov) 4.17
5󸀠󸀠 4.00 (ov) 4.00 (ov) 4.10 (ov) 3.87
6󸀠󸀠 4.39m, 4.52 (ov) 4.39m, 4.49 (ov) 4.80 (ov), 4.92 (ov) 4.33, 4.46
OAc 2.05 s(6󸀠󸀠-OAc)
1󸀠󸀠󸀠 4.87 d(7.7) 4.85 d(7.9) 4.89 d(7.4) 6.27 s
2󸀠󸀠󸀠 3.98 (ov) 3.96 (ov) 4.02 (ov) 4.75 s
3󸀠󸀠󸀠 4.09 (ov) 4.09 (ov) 4.09 (ov) 4.76
4󸀠󸀠󸀠 4.27 (ov) 4.27 (ov) 4.27 (ov) 4.22
5󸀠󸀠󸀠 3.67 (ov) 3.67 (ov) 3.67 (ov) 4.96
6󸀠󸀠󸀠 4.28 (ov), 4.34 (ov) 4.28 (ov), 4.34 (ov) 4.28 (ov), 4.34 (ov) 1.68 d(6.0)
1󸀠󸀠󸀠󸀠 5.01 d(6.8) 5.01 d(6.5) 5.07 d(6.8)
2󸀠󸀠󸀠󸀠 4.01 (ov) 4.01 (ov) 4.01 (ov)
3󸀠󸀠󸀠󸀠 4.23 (ov) 4.03 (ov) 4.02 (ov)
4󸀠󸀠󸀠󸀠 4.26 (ov) 4.06 (ov) 4.26 (ov)
5󸀠󸀠󸀠󸀠 3.56 (ov), 4.45 (ov) 3.51 (ov), 4.39 (ov) 3.56 (ov), 4.45 (ov)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.93 s 5.89 s 5.92 s
2󸀠󸀠󸀠󸀠󸀠󸀠 4.97 (ov) 4.94 (ov) 4.97 (ov)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.49 (ov) 4.49 (ov) 4.49 (ov)
4󸀠󸀠󸀠󸀠󸀠󸀠 4.30 (ov) 4.30 (ov) 4.30 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.79 (ov) 4.82 (ov) 4.79 (ov)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.63 d(6.2) 1.63 d(6.1) 1.63 d(6.1)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.14 d(7.8)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.03 (ov)
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.02 (ov)
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.28 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.89 (ov)
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.04 (ov), 4.42 (ov)

Table 3-5-7: Cos, MFs, and TSs of oleanane-type saponins 3-5-25∼3-5-34.

No. Compounds MFs Test solvents References

3-5-25 clinoposaponin XI C48H78O17 C5D5N [77]
3-5-26 clinoposaponin IX C36H58O9 C5D5N [77]
3-5-27 clinoposaponin X C42H68O14 C5D5N [77]
3-5-28 clinoposaponin VI C42H68O13 C5D5N [78]
3-5-29 clinoposaponin VIII C54H88O23 C5D5N [78]
3-5-30 4󸀠󸀠-O-acetylsaikosaponind C44H70O14 CD3OD [79]
3-5-31 sandrosaponin II C48H77O22S− CD3OD [80]
3-5-32 sandrosaponin V C48H77O22S− CD3OD [80]
3-5-33 sandrosaponin III C48H75O23S− CD3OD [80]
3-5-34 sandrosaponin IV C48H75O24S− CD3OD [80]
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Table 3-5-8: 1H NMR spectroscopic data of oleanane-type saponins 3-5-25∼3-5-29.

H 3-5-25 3-5-26 3-5-27 3-5-28 3-5-29

3 3.23 dd(11.5,
4.5)

4.29 dd(11.5,
4.5)

4.27 dd(11.5, 5) 4.26 dd(12, 5) 4.12 dd(12, 5)

11 5.95 d(10.5) 5.98 d(10.5) 5.94 d(10.5) 5.98 d(10) 5.95 d(10)
12 5.66 dd(10.5, 3) 5.66 dd(10.5,

2.5)
5.60 dd(10.5, 3) 5.61 dd(10, 2) 5.59 dd(10, 2)

16 4.54m 4.50 (ov) 4.48 (ov) 4.59m 4.57 br t(7.5)
23 1.28 s 3.72 d(11),

4.35 d(11)
3.69 d(11),
4.33 d(11)

3.67 d(10),
4.32 d(10)

3.67 d(11),
4.34 d(11)

24 1.08 s 0.99 s 0.98 s 0.97 s 1.02 s
25 0.97 s 0.97 s 0.96 s 0.94 s 0.94 s
26 1.36 s 1.40 s 1.38 s 1.27 s 1.25 s
27 1.15 s 1.11 s 1.05 s 1.12 s 1.10 s
28 3.34 d(7),

4.39 d(7)
3.34 d(7),
4.38 d(7)

3.33 d(7),
4.38 d(7)

3.29 d(7),
4.27 d(7)

3.27 d(7),
4.25 d(7.7)

29 0.92 s 0.94 s 0.94 s 0.89 s 0.93 s
30 0.90 s 0.90 s 0.91 s 0.88 s 0.89 s
1󸀠 4.69 d(8) 5.12 d(8) 5.06 d(8.5) 4.95 d(8) 4.91 d(8)
2󸀠 4.68 t(8.5) 4.03 t(8) 3.96 t(8.5) 4.33 dd(8, 8) 4.64 dd(10, 8)
3󸀠 4.25 (ov) 4.14 t(8) 4.07 t(8.5) 4.01 dd(10, 2.5) 4.09 dd(10, 3)
4󸀠 4.30 (ov) 4.22 t(8) 4.12 t(9) 4.31 (ov) 4.24 (ov)
5󸀠 3.73 q(6.5) 3.89m(8) 3.98 (ov) 3.78m 3.62m
6󸀠 1.44 d(6.5) 4.37 dd(11.5, 4) 4.32 (ov) 1.56 d(6) 1.40 d(6)

4.50 br d(11.5) 4.77 br d(11)
1󸀠󸀠 5.56 d(8) 5.08 d(8.5) 5.04 d(8) 5.56 d(8)
2󸀠󸀠 4.05 t(8) 4.02 t(8.5) – –
3󸀠󸀠 4.19 t(9) 4.03 (ov) – –
4󸀠󸀠 4.13 t(9) 4.19 (ov) – –
5󸀠󸀠 3.68m 3.90m – –
6󸀠󸀠 4.26 (ov) 4.34 (ov) – –

4.35 dd(11, 3) 4.48 dd(11.5,
1.5)

1󸀠󸀠󸀠 4.35 dd(8) 5.27 d(8)
2󸀠󸀠󸀠 3.99 t(8) –
3󸀠󸀠󸀠 4.21 (ov) –
4󸀠󸀠󸀠 4.21 (ov) –
5󸀠󸀠󸀠 3.93m –
6󸀠󸀠󸀠 4.32 (ov) –

4.45 dd(11.5, 2)
1󸀠󸀠󸀠󸀠 5.03 d(8)
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Table 3-5-9: 1H NMR spectroscopic data of oleanane-type saponins 3-5-30∼3-5-34.

H 3-5-30 3-5-31 3-5-32 3-5-33 3-5-34

1 – 1.83, 0.90 1.82, 0.93 1.83, 0.93 1.83, 0.92
2 – 1.96, 1.82 1.96, 1.81 1.96, 1.81 1.96, 1.80
3 – 3.6 dd(11.7, 4.8) 3.61 dd(11.7,

4.8)
3.61 dd(11.7,
4.8)

3.61 dd(11.7,
4.9)

5 – 1.17 1.18 1.16 1.18
6 – 1.54 1.52 1.54, 1.51 1.52, 1.11
7 – 1.52, 1.21 1.51, 1.20 1.53, 1.21 1.53, 1.20
9 – 1.90 1.89 1.89 1.90
11 5.94 d(10.4) 5.94 d(11.5) 5.93 d(10.4) 5.93 d(10.4) 5.88
12 5.37 dd(10.4,

2.4)
5.38 dd(11.5,
3.2)

5.42 dd(10.4,
3.0)

5.53 dd(10.5,
3.2)

5.52 dd(11.5,
3.2)

15 – 1.59, 1.44 1.58, 1.43 1.59, 1.42 1.58, 1.42
16 3.91 d(4.8) 4.16 dd(10.0,

5.9)
4.21 dd(10.2,
6.4)

4.18 dd(10.3,
5.9)

4.18 dd(9.2, 5.8)

18 – 1.81 1.74 dd(12.6,
5.5)

1.90 1.96

19 – 1.23, 1.85 1.58, 1.62 1.52, 2.18 dt 1.70
(12.2, 3.2, 3.2) 2.10 dd(11.7,

3.5)
21 – 1.57, 1.13 1.40, 1.28 2.03, 1.26 1.96, 1.41
22 – 2.10, 1.28 2.03, 1.21 2.05, 1.36 2.10, 1.41
23 – 3.78, 3.26 3.78, 3.25 3.77, 3.27 3.78, 3.26
24 0.71 s 1○ 0.72 s 0.72 s 0.72 s 0.72 s
25 0.93 s 1○ 0.94 s 0.94 s 0.94 s 0.94 s
26 0.95 s 1○ 1.09 s 1.08 s 1.08 s 1.09 s
27 0.96 s 1○ 1.05 s 1.06 s 1.05 s 1.06 s
28 3.11 d(7.4) 3.9 d(7.1) 3.88 d(7.1) 3.86 d(7.1) 3.87 d(7.3)

3.45 d(7.4) 3.05 d(7.1) 3.02 d(7.1) 2.95 d(7.1) 2.98 d(7.3)
29 1.05 s 1○ 3.24 b. s. 0.95 s 1.12 s 3.46 b. s.
30 1.30 s 1○ 0.9 s 3.52 d(11.3)

3.37 d(11.3)
1󸀠 4.39 d(7.2) 4.46 d(7.8) 4.46 d(7.8) 4.46 d(7.8) 4.46 d(7.8)
2󸀠 – 3.92 dd(7.8, 9.8) 3.92 dd(7.8, 9.8) 3.92 dd(7.8, 9.8) 3.92 dd(7.8, 9.8)
3󸀠 – 3.78 3.78 3.78 3.78
4󸀠 – 3.87 dd(3.4, 1) 3.87 dd(3.4, 1) 3.87 dd(3.4, 1) 3.87 dd(3.4, 1)
5󸀠 – 3.64 dq(1, 6.4) 3.64 dq(1, 6.4) 3.64 dq(1, 6.4) 3.64 dq(1, 6.4)
6󸀠 1.27 d(6.4) 1.26 d(6.4) 1.26 d(6.4) 1.26 d(6.4) 1.26 d(6.4)
1󸀠󸀠 4.59 d(7.6) 4.85 d(7.8) 4.85 d(7.8) 4.85 d(7.8) 4.85 d(7.8)
2󸀠󸀠 – 3.12 dd(7.8, 9.5) 3.12 dd(7.8, 9.5) 3.12 dd(7.8, 9.5) 3.12 dd(7.8, 9.5)
3󸀠󸀠 – 3.34 dd(9.0, 9.5) 3.34 dd(9.0, 9.5) 3.34 dd(9.0, 9.5) 3.34 dd(9.0, 9.5)
4󸀠󸀠 – 3.13 dd(9.0, 9.2) 3.13 dd(9.0, 9.2) 3.13 dd(9.0, 9.2) 3.13 dd(9.0, 9.2)
5󸀠󸀠 – 3.27m 3.27m 3.27m 3.27m
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Table 3-5-9 (continued)

H 3-5-30 3-5-31 3-5-32 3-5-33 3-5-34

6󸀠󸀠 – 3.80 dd(2.4,
12.0)

3.80 dd(2.4,
12.0)

3.80 dd(2.4,
12.0)

3.80 dd(2.4,
12.0)

3.54 dd(7.1,
12.0)

3.54 dd(7.1,
12.0)

3.54 dd(7.1,
12.0)

3.54 dd(7.1,
12.0)

OAc 2.09 s(4󸀠󸀠-OAc)
1󸀠󸀠󸀠 4.64 d(8.0) 4.64 d(8.0) 4.64 d(8.0) 4.64 d(8.0)
2󸀠󸀠󸀠 3.41 dd(8.0, 9.0) 3.41 dd(8.0, 9.0) 3.41 dd(8.0, 9.0) 3.41 dd(8.0, 9.0)
3󸀠󸀠󸀠 3.65 t(9.0) 3.65 t(9.0) 3.65 t(9.0) 3.65 t(9.0)
4󸀠󸀠󸀠 4.14 dd(9.0, 9.7) 4.14 dd(9.0, 9.7) 4.14 dd(9.0, 9.7) 4.14 dd(9.0, 9.7)
5󸀠󸀠󸀠 3.42m 3.42m 3.42m 3.42m
6󸀠󸀠󸀠 3.85, 3.75 3.85, 3.75 3.85, 3.75 3.85, 3.75
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-10: Cos, MFs, and TSs of oleanane-type saponins 3-5-35∼3-5-46.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-35 2󸀠󸀠-O-β-D-xylopyranosylsaikosaponin b2 C47H76O17 C5D5N [81]
3-5-36 3󸀠󸀠,6󸀠󸀠-O,O-diacetylsaikosaponin b2 C46H72O15 C5D5N [81]
3-5-37 saikosaponin O C53H88O22 C5D5N [82]
3-5-38 buddlejasaponin IVb C48H78O18 C5D5N [83]
3-5-39 clinoposaponin IIIb C54H88O23 C5D5N [83]
3-5-40 clinoposaponin Vb C60H98O28 C5D5N [83]
3-5-41 clinopodiside G C48H78O19 C5D5N [84]
3-5-42 3-O-β-D-glucopyranosyl-3β-hydroxy

olean-11,13(18)-dien-28-oic
acid-28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C54H86O22 C5D5N [85]

3-5-43 3-O-[α-L-rhamnopyranosyl-(1→2-)β-D-
glucopyranosyl]-3β-
hydroxyolean-11,13(18)-dien-28-oic
acid-28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C60H96O26 C5D5N [85]

3-5-44 sandrosaponin VIII C48H75O23S− C5D5N [86]
3-5-45 polygalasaponin XXV C36H56O10 C5D5N [87]
3-5-46 polygalasaponin XXVI C42H66O15 C5D5N [87]
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Table 3-5-11: 1H NMR spectroscopic data of oleanane-type saponins 3-5-35, 3-5-36, and 3-5-42∼3-5-
44.

H 3-5-35 3-5-36 3-5-42 3-5-43 3-5-44

1 α 1.12 dt(12.5, 4) α 1.12 dt(12.5, 4) ax 0.99 ax 0.96 1.87
β 1.82m β 1.82m eq 1.76 br d

(12.3)
eq 1.73 1.00

2 α 2.28 dt(12.5,
4.0)

α 2.28 dt(12.5,
4.0)

ax 1.91 ax 1.94 1.98

β 2.03 dq(12.5, 4) β 2.03 dq(12.5, 4) eq 2.31 eq 2.34 1.82
3 α 4.20m α 4.20m 3.42 dd(11.1, 4.3) 3.38 dd(11.1, 4.9) 3.64(11.6, 4.9)
5 α 1.66 d(12) α 1.66 d(12) 0.83 0.78 br d(11.7) 1.25
6 α 1.68m α 1.68m ax 1.37 ax 1.38 1.57, 1.40

β 1.36m β 1.36m
7 α 1.54 dt(12, 3.5) α 1.54 dt(12, 3.5) – – 1.49, 1.39

β 1.25 bd(12) β 1.25 bd(12)
9 α 2.18 bs α 2.18 bs 1.99 br s 1.96 br s 2.04
11 5.66 d(9) 5.66 d(9) 6.59 dd(11.0, 3.0) 6.59 dd(10.5, 2.5) 5.58(10.7)
12 6.65 dd(9, 2) 6.65 d(9) 5.71 d(11.0) 5.69 d(10.5) 6.46(3.1)
15 α 1.63m α 1.63m ax 2.09 dt ax 2.08 dt 1.93, 1.44

β 2.14 d(12) β 2.14 d(12) (13.5, 2.5) (13.5, 2.5)
eq 1.11 br d(13.5) eq 1.11 br d(12.3)

16 β 4.75 br s β 4.75 br s ax 1.77 dt(13.5,
3.1)

ax 1.78 dt(13.5,
3.1)

4.04(3.1)

eq 2.35 dt(13.5,
3.7, 2.5)

eq 2.35

19 α 2.64 d(12) α 2.64 d(12) ax 2.18 d(14.1) ax 2.19 d(13.5) 2.77, 2.17
β 1.91 d(12) β 1.91 d(12) eq 2.63 d(14.1) eq 2.63 d(13.5)

21 α 1.45m α 1.45m ax 1.69 ax 1.69 2.01, 1.57
β 1.79m β 1.79m eq 1.29 br d

(11.7)
eq 1.28

22 α 2.62m α 2.62m ax 1.46 dt(13.5,
3.7)

ax 1.46 dt(13.5,
3.7)

2.01, 1.65

β 2.21m β 2.21m eq 2.56 br d
(11.9)

eq 2.57 br d
(11.9)

23 3.65m, 4.29m 3.65m, 4.29m 1.33 s 1.28 s 3.78, 3.26
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Table 3-5-11 (continued)

H 3-5-35 3-5-36 3-5-42 3-5-43 3-5-44

24 0.93 s 0.93 s 1.01 s 1.20 s 0.72 s
25 1.00 s 1.00 s 0.85 s 0.86 s 0.94 s
26 0.88 s 0.88 s 1.02 s 1.02 s 0.73 s
27 1.61 s 1.61 s 1.07 s 1.06 s 1.25 s
28 4.14m,

3.70 d(11.5)
4.14m,
3.70 d(11.5)

29 1.03 s 1.03 s 0.85 s 0.84 s 3.77, 3.28
30 0.98 s 0.98 s 0.92 s 0.92 s 1.10 s
1󸀠 4.98 d(7.5) 4.89 d(7.5) 4.95 d(8.0) 4.96 d(8.0) 4.47 d(8.0)
2󸀠 4.45 bt(8) 4.46 t(8) 4.04 t(8.0) 4.30 3.93(9.7)
3󸀠 3.83m 4.01m 4.25 t(8.0) 4.30 3.78
4󸀠 4.21m 4.20 d(2.5) 4.23 t(8.0) 4.16 3.87
5󸀠 3.67 q(6.5) 3.77 q(6) 4.02m 3.97m 3.65
6󸀠 1.40 d(6.5) 1.51 d(6) 4.41 dd(12.3, 4.5) 4.36 dd(12.0, 3.7) 1.26 d(6.4)

4.59 dd(12.3, 2.5) 4.56 dd(12.0, 2.5)
OAc 1.97 s(3󸀠-OAc)

1.97 s(6󸀠-OAc)
1󸀠󸀠 5.15 d(8) 5.29 d(8) 6.27 d(8.0) 6.57 d(1.5) 4.87 d(7.9)
2󸀠󸀠 3.87m 4.00m 4.06 t(8.0) 4.84 dd(3.0, 1.5) 3.12(9.1)
3󸀠󸀠 4.23m 5.83m 4.16 4.69 3.34(9.1)
4󸀠󸀠 4.12m 4.06m 4.13 t(8.0) 4.30 t(9.0) 3.12(9.2)
5󸀠󸀠 3.85m 4.05m 4.13 4.80 dq(9.0, 6.0) 3.27
6󸀠󸀠 4.43m 4.89 d(12) 4.22 dd(12.0, 2.0) 1.71 d(6.0) 3.80

4.28m 4.72 dd(12, 5) 3.55
1󸀠󸀠󸀠 5.01 d(7) 4.96 d(8.0) 6.27 d(8.0) 4.65 d(7.9)
2󸀠󸀠󸀠 3.98m 3.91 t(8.0) 4.06 t(8.0) 3.42
3󸀠󸀠󸀠 3.99m 4.15 4.15 3.65(9.2)
4󸀠󸀠󸀠 4.01m 4.37 t(8.0) 4.10 4.14(9.4)
5󸀠󸀠󸀠 4.31 dd(12, 5) 3.68m 4.12m 3.43

3.54 bd(9)
6󸀠󸀠󸀠 4.09 dd(12.0, 2.0) 4.23 dd(12.0, 2.0) 3.86, 3.75

4.22 d(12.0)
1󸀠󸀠󸀠󸀠 5.81 br s 4.98 d(8.0)
2󸀠󸀠󸀠󸀠 4.66 dd(2.5, 1.5) 3.92 t(8.0)
3󸀠󸀠󸀠󸀠 4.52 dd(9.0, 3.0) 4.16
4󸀠󸀠󸀠󸀠 4.30 t(9.0) 4.39 t(8.0)
5󸀠󸀠󸀠󸀠 4.91 dq(9.0, 6.0) 3.71m
6󸀠󸀠󸀠󸀠 1.69 d(6.0) 4.12 dd(12.0, 2.0)

4.23
1󸀠󸀠󸀠󸀠󸀠 5.83 d(1.5)
2󸀠󸀠󸀠󸀠󸀠 4.67 dd(2.5, 1.5)
3󸀠󸀠󸀠󸀠󸀠 4.53 dd(9.0, 3.0)
4󸀠󸀠󸀠󸀠󸀠 4.28 t(9.0)
5󸀠󸀠󸀠󸀠󸀠 4.92 dq(9.0, 6.0)
6󸀠󸀠󸀠󸀠󸀠 1.69 d(6.0)
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Table 3-5-12: 1H NMR spectroscopic data of oleanane-type saponins 3-5-37∼3-5-41.

H 3-5-37 3-5-38 3-5-39 3-5-40 3-5-41

3 – 4.15 dd(12, 5) 4.07 (ov) – 4.17m
11 5.68 d(10.5) 6.51 dd(10, 2) 6.52 br d(10) 6.52 dd(10, 2) 5.65 d(11)
12 6.41 d(10.5) 5.68 br d(10) 5.70 br d(10) 5.69 br d(10) 6.60 dd(11, 2)
16 – 4.22 (ov) 4.21m – 4.23m
21 – – – – 3.63 t(5)
22 – – – – 1.71, 3.01
23 – 3.70 d(11),

4.37 d(11)
3.69 d(11),
4.35 d(11)

3.69 d(11),
4.35 d(11)

3.69, 4.38

24 0.79 s 1○ 1.05 s 1.06 s 1.06 s 1.04 s
25 0.84 s 1○ 0.95 s 0.96 s 0.95 s 0.92 s
26 0.91 s 1○ 0.85 s 0.85 s 0.85 s 0.81 s
27 0.97 s 1○ 1.07 s 1.08 s 1.08 s 1.08 s
28 – 4.18 (ov),

4.20 (ov)
– 4.17, 4.24

29 1.03 s 1○ 0.87 s 0.87 s 0.87 s 1.04 s
30 1.07 s 1○ 0.97 s 0.98 s 0.98 s 1.30 s
1󸀠 5.130d(6.8) 4.92 d(8) 4.91 d(8) 4.91 d(8) 4.96 d(8)
2󸀠 4.210 4.64 dd(9, 8) 4.63 dd(9.5, 8) 4.64 dd(9.5, 8) 4.67 dd(9, 5)
3󸀠 4.195 4.09 dd(9, 3.5) 4.14 (ov) 4.15 (ov) 4.09m
4󸀠 4.175 4.25 d(3.5) 4.39 d(3) 4.39 br s 4.25m
5󸀠 4.050 3.63m 3.86m 3.85m 3.57m
6󸀠 4.625, 4.325 1.41 d(6) 1.55 d(6) 1.56 d(6) 1.41 d(7)
1󸀠󸀠 5.410d(7.7) 5.56 d(8) 5.52 d(8) 5.53 d(8) 5.57 d(8)
2󸀠󸀠 4.095 – – – –
3󸀠󸀠 4.205 – – – –
4󸀠󸀠 4.275 – – – –
5󸀠󸀠 3.910 – – – –
6󸀠󸀠 4.485, 4.410 – – – –
1󸀠󸀠󸀠 5.175d(7.7) 5.28 d(8) 5.16 d(8) 5.15 d(8) 5.25 d(8)
2󸀠󸀠󸀠 4.085 3.98 t(8.5) 3.94 t(8.5) – 3.99 t(8)
3󸀠󸀠󸀠 4.275 4.22 (ov) 3.94 t(8.5) – 3.93 br s
4󸀠󸀠󸀠 4.175 4.20 (ov) 4.06m – 4.22m
5󸀠󸀠󸀠 3.860 3.93m – – 4.24m
6󸀠󸀠󸀠 4.465, 4.305 4.30 dd(12, 6) 4.78 br d(12) 4.73 br d(12) 4.34, 4.45

4.44 dd(12, 2)
1󸀠󸀠󸀠󸀠 5.250d(7.7) 4.96 d(8) 4.92 d(8)
2󸀠󸀠󸀠󸀠 4.080 3.98 t(8.5) –
3󸀠󸀠󸀠󸀠 4.160 – 4.20 t(8.5)
4󸀠󸀠󸀠󸀠 4.215 – 4.30 t(9)
5󸀠󸀠󸀠󸀠 3.850 3.86m 3.80m
6󸀠󸀠󸀠󸀠 4.495, 4.345 4.32 dd(12, 6) –

4.47 dd(12, 2)
1󸀠󸀠󸀠󸀠󸀠 5.15 d(8)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-13: 1H NMR spectroscopic data of oleanane-type saponins 3-5-45 and 3-5-46.

H 3-5-45 3-5-46 H 3-5-45 3-5-46

2 4.88m 4.83m 2󸀠 4.03 t(8.5) 4.11 t(8.5)
3 4.37 d(3) 4.26 d(3) 3󸀠 4.16 t(8.5) 4.22 t(8.5)
11 5.91 br d(11) 5.89 br d(11) 4󸀠 4.21 t(8.5) 4.13 t(9)
12 6.65 dd(11, 2.5) 6.64 br d(11) 5󸀠 3.91m 3.84m
23 3.69 d(11) 3.74 d(11) 6󸀠 4.33 dd(12, 5) 4.27 (ov)

4.39 d(11) 4.39 d(11) 4.47 dd(12, 2) 4.44 (ov)
24 1.33 s 1.41 s 1󸀠󸀠 5.34 d(8)
25 1.63 s 1.61 s 2󸀠󸀠 4.09 t(8.5)
26 1.14 s 1.13 s 3󸀠󸀠 4.19 t(8.5)
27 1.07 s 1.05 s 4󸀠󸀠 4.23 t(9)
29 0.94 s 0.94 s 5󸀠󸀠 3.92m
30 0.90 s 0.90 s 6󸀠󸀠 4.39 (ov)

4.51 dd(12, 2)
1󸀠 5.18 d(8) 5.13 d(8)

Table 3-5-14: Cos, MFs, and TSs of oleanane-type saponins 3-5-47∼3-5-62.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-47 baptisiasaponin I C47H76O16 C5D5N [88]
3-5-48 – C48H74O17 DMSO-d6 [89]
3-5-49 – C54H82O23 DMSO-d6 [90]
3-5-50 – C54H82O22 DMSO-d6 [90]
3-5-51 – C54H84O22 DMSO-d6 [90]
3-5-52 sigmoside C C36H60O8 CD3OD [91]
3-5-53 sigmoside D C36H60O7 CD3OD [91]
3-5-54 bersimoside II methyl ester C61H100O28 C5D5N [92]
3-5-55 dehydroazukisaponin V methyl ester C49H78O18 C5D5N [92]
3-5-56 junceoside C42H70O15 C5D5N [93]
3-5-57 6󸀠-methylesterof-3-O-[α-L-rhamnopyranosyl-

(1→2)-O-β-D-glucopyranosyl-(1→2)-β-D-
glucuronopyranosyl]-3β,16β,22β,24-tetrahydroxy-
olean-12-ene

C49H80O19 C5D5N [94]

3-5-58 3β,21β,22β,24-tetrahydroxy-12-en-3-O-α-L-
rhamnopyranosyl-(1→3)-[α-L-rhamnopyranosyl-
(1→2)]-β-D-galactopyranosyl-(1→2)-β-D-
glucuronopyranoside

C54H88O23 C5D5N [95]

3-5-59 3β,21β,22β,24-tetrahydroxy-12-en-3-O-α-L-
rhamnopyranosyl-(1→3)-[α-L-rhamnopyranosyl-
(1→2)]-β-D-galactopyranosyl-(1→2)-β-D-
glucuronopyranosyl-21-O-α-L-rhamnopyranoside

C60H98O27 C5D5N [95]

3-5-60 polybosaponin A C48H76O19 C5D5N [96]
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Table 3-5-14 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-61 3-O-[α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-glucuronopyranosyl]-
3β,22α-dihydroxyolean-12-en-16-one

C48H76O18 CD3OD [97]

3-5-62 3-O-[α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-glucuronopyranosyl]-
3β,22α,27-trihydroxyolean-12-en-16-one

C48H76O19 CD3OD [97]
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Table 3-5-15: 1H NMR spectroscopic data of oleanane-type saponins 3-5-47∼3-5-51.

H 3-5-47 3-5-48 3-5-49 3-5-50 3-5-51

12 5.33 s – – – –
23 0.88 s – – – –
24 1.00 s – – – –
25 1.01 s – – – –
26 1.10 s – – – –
27 1.24 s – – – –
28 1.28 s – – – –
29 1.29 s – – – –
30 1.34 s – – – –
1󸀠 – 4.43 d(8.0) 4.32 dd(6.8) 4.25 dd(7.1) 4.40 dd(6.6)
1󸀠󸀠 5.67 d(7.3) 4.60 d(7.7) 5.01 d(7.6) 4.84 d(6.3) 4.84 d(7.7)
1󸀠󸀠󸀠 – 4.42 d(6.3) 4.99 s 4.38 d(7.4)
2󸀠󸀠󸀠 5.39 d(3.3)
3󸀠󸀠󸀠 2.93 d(12.9)

2.36 d(13.7)
6󸀠󸀠󸀠 1.80 d(6.1)
7󸀠󸀠󸀠 1.90 s
OH 7.43 br(5󸀠󸀠󸀠-OH) 7.42 br(5󸀠󸀠󸀠󸀠-OH) 7.42 br(5󸀠󸀠󸀠󸀠-OH) 7.44 br(5󸀠󸀠󸀠󸀠-OH)
2󸀠󸀠󸀠󸀠 5.37 d(3.3) 5.37 d(3.3) 5.39 d(3.3)
3󸀠󸀠󸀠󸀠 2.93 d(19.5) 2.93 d(13.4) 2.93 d(16.5)

2.34 d(15.1) 2.35 d(14.3) 2.36 d(14.0)
7󸀠󸀠󸀠󸀠 1.89 s 1.89 s 1.90 s

Table 3-5-16: 1H NMR spectroscopic data of oleanane-type saponins 3-5-52∼3-5-55.

H 3-5-52 3-5-53 3-5-54 3-5-55

3 3.45 dd(5.5, 9.5) 3.2 dd(5.5, 9.0) 3.39 dd(4.4, 11.4) 3.40 dd(4.7, 11.8)
12 5.22 t(3.9) 5.22 t(3.9) 5.27 br s 5.24 t(3.6)
21 – – – 2.15mb

2.58 dd(13.9)
22 3.19 dd(4.3, 11.0) 3.15 dd(4.3, 11.0) – –
23 – – 0.69 s 0.70 s
24 3.65 d(11.8) 4.10 d(11.8) 3.32 d(11.2) 3.33 d(11.4)

4.10 d(11.8) 3.65 d(11.8) 4.24 d(11.2) 4.23 d(11.4)
25 – – 0.87 s 1○ 0.85 s 1○

26 – – 0.89 s 1○ 0.86 s 1○

27 – – 1.10 s 1○ 0.96 s 1○

28 – – 1.14 s 1○ 1.17 s 1○

29 – – 1.19 s 1○ 1.27 s 1○

30 – – 1.46 s 1○ 1.47 s 1○

1󸀠 4.2 d(7.9) 4.25 d(1.4) 4.94 dd(7.6) 4.97 dd(7.8)
2󸀠 – 3.85 t(3.7) – –
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Table 3-5-16 (continued)

H 3-5-52 3-5-53 3-5-54 3-5-55

3󸀠 – 3.65 t(10) – –
4󸀠 3.15∼3.65 – – –
5󸀠 – 3.3 t(9.7) – –
6󸀠 – 3.5m, 0.95 d(6)
OMe 3.76 s(6󸀠-OMe) 3.77 s(6󸀠-OMe)
1󸀠󸀠 5.87 d(7.8) 5.86 d(7.8)
1󸀠󸀠󸀠 6.40 br s 6.40 d(1.2)
6󸀠󸀠󸀠 1.78 d(6.4) 1.78 d(6.3)
1󸀠󸀠󸀠󸀠 4.97 d(8.0)
1󸀠󸀠󸀠󸀠󸀠 5.32 d(7.8)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-17: 1H NMR spectroscopic data of oleanane-type saponins 3-5-56∼3-5-59.

H 3-5-56 3-5-57 3-5-58 3-5-59

1 0.96, 1.65 1.40m, 0.83m 1.32m, 0.84m 1.33m, 0.81m
2 2.95 1.90, 2.08m 1.89 (ov), 2.32m 1.93m, 2.19m
3 α 3.23 dd(10.9, 4.0) 3.38 dd(3.6, 12.7) 3.37 dd(3.7, 11.8) 3.38 dd(3.7, 11.9)
5 – 0.88 0.88 t(12.8) 0.87 t(13.0)
6 – 1.26m, 1.55m 1.25 (ov), 1.57m 1.25 (ov), 1.54m
7 – 1.47m, 1.30m 1.25 (ov), 1.49m 1.26 (ov), 1.48m
9 1.50 1.59 1.62 d(6.0) 1.60 d(6.1)
11 1.85 1.88 1.81 d(6.1) 1.80 dd(6.1, 0.7)
12 5.25 5.31 5.26 t-like 5.26 t(0.7)
15 – 1.86, 1.05 1.86 (ov), 0.93m 1.83m, 0.99 (ov)
16 α 4.18 4.68 1.10m, 1.95m 1.09m, 1.95m
18 – 2.40 d(13.0) 2.37 dd(13.1, 2.0) 2.53 dd(13.5, 1.9)
19 – 1.13 d(13.0), 1.93 1.44 t(13.1) 2.01 t(13.5)

1.52 dd(13.1, 2.0) 1.26 dd(13.5, 1.9)
21 1.42 1.80, 1.64 4.07 d(3.1) 3.82 d(2.8)
22 3.40m 3.76 3.62 d(3.1) 3.91 d(2.8)
23 1.43 s 1.44 s 1.47 s 1.44 s
24 4.48 d(11.5) 4.27 d(4.4) 4.32 d(11.5) 4.26 d(11.5)

3.68 d(11.5) 4.43 d(4.4) 3.35 d(11.5) 3.26 d(11.5)
25 0.93 s 0.72 s 0.65 s 0.67 s
26 1.20 s 0.96 s 0.91 s 0.92 s
27 1.27 s 1.28 s 1.29 s 1.29 s
28 1.25 s 1.94 s 1.28 s 1.27 s
29 0.97 s 1.00 s 1.01 s 1.01 s
30 0.73 s 1.23 s 1.36 s 1.36 s
1󸀠 5.35 d(1) 4.96 d(6.0) 5.02 d(7.2) 4.99 d(7.2)
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Table 3-5-17 (continued)

H 3-5-56 3-5-57 3-5-58 3-5-59

2󸀠 4.79 4.37 4.64 dd(8.6, 7.2) 4.65 dd(8.2, 7.2)
3󸀠 4.34 4.10 dd(3.2, 9.6) 4.38 t(8.6) 4.40 t(8.2)
4󸀠 4.20 4.35 4.51 dd(8.6, 8.0) 4.47 dd(9.0, 7.2)
5󸀠 4.62 4.55 4.60 d(8.0) 4.59 d(9.0)
6󸀠 1.62 d(6.2)
OMe 3.78 s(6󸀠-OMe)
1󸀠󸀠 4.87 d(7.2) 5.77 d(7.6) 5.86 d(7.6) 5.77 d(7.6)
2󸀠󸀠 3.92 4.25 4.50 dd(9.0, 7.6) 4.54 dd(9.0, 7.6)
3󸀠󸀠 4.08 4.58 4.26 dd(9.0, 1.6) 4.24 dd(9.0, 1.4)
4󸀠󸀠 4.18 4.39 3.62 dd(3.4, 1.6) 3.60 dd(3.1, 1.4)
5󸀠󸀠 4.31 4.54 4.08 td(6.2, 3.4) 4.09 td(6.1, 3.1)
6󸀠󸀠 4.10 dd(12.0, 2.4) 3.25 d(11.6) 4.30 dd(11, 6.2) 4.34 dd(12, 6.1)

4.76 dd(12.0, 6.2) 4.26 4.43 dd(11, 6.2) 4.42 dd(12, 6.1)
1󸀠󸀠󸀠 6.28 s 6.26 br s 6.26 br s
2󸀠󸀠󸀠 4.80 4.70 d(3.1) 4.70 d(3.2)
3󸀠󸀠󸀠 4.67 4.81 dd(9.5, 3.1) 4.78 dd(9.6, 3.2)
4󸀠󸀠󸀠 4.32 4.32 dd(9.5, 9.5) 4.34 dd(9.7, 9.6)
5󸀠󸀠󸀠 4.96 5.01 dq(9.5, 6.8) 5.02 dq(9.7, 6.9)
6󸀠󸀠󸀠 1.78 d(6.4) 1.80 d(6.8) 1.79 d(6.9)
1󸀠󸀠󸀠󸀠 6.38 6.38 br s
2󸀠󸀠󸀠󸀠 4.69 d(3.1) 4.68 d(3.2)
3󸀠󸀠󸀠󸀠 4.79 dd(9.5, 3.1) 4.76 dd(9.6, 3.2)
4󸀠󸀠󸀠󸀠 4.32 dd(9.5, 9.5) 4.35 dd(9.7, 9.6)
5󸀠󸀠󸀠󸀠 5.01 dq(9.5, 6.8) 5.02 dq(9.7, 6.9)
6󸀠󸀠󸀠󸀠 1.80 d(6.8) 1.79 d(6.9)
1󸀠󸀠󸀠󸀠󸀠 5.50 br s
2󸀠󸀠󸀠󸀠󸀠 4.69 d(3.1)
3󸀠󸀠󸀠󸀠󸀠 4.61 dd(9.3, 3.1)
4󸀠󸀠󸀠󸀠󸀠 4.32 dd(9.4, 9.3)
5󸀠󸀠󸀠󸀠󸀠 4.52 dq(9.4, 6.0)
6󸀠󸀠󸀠󸀠󸀠 1.65 d(6.0)

Table 3-5-18: 1H NMR spectroscopic data of oleanane-type saponins 3-5-60∼3-5-62.

H 3-5-60 3-5-61 3-5-62

1 1.33, 0.79 1.06 (ov), 1.70 (ov) 1.08 (ov), 1.68 (ov)
2 2.15m, 1.83 1.74 (ov), 2.05m 1.72 (ov), 2.07m
3 3.35 dd(11.5, 4.0) 3.20 dd(12.0, 3.5) 3.29 dd(12.0, 3.5)
5 0.88 br d(12.0) 0.83 br d(11.0) 0.98 br d(11.0)
6 1.52, 1.32 1.48 (ov), 1.68 (ov) 1.50 (ov), 1.60 (ov)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



114 | 3 Saponins

Table 3-5-18 (continued)

H 3-5-60 3-5-61 3-5-62

7 2.60 br d(13.5), 1.78 1.36 (ov), 1.53 (ov) 1.56 (ov), 1.97 (ov)
9 1.51 dd(11.5, 6.5) 1.57 br d(12.0) 1.57 br d(12.0)
11 1.72∼1.85 2.04m 2.01m
12 5.53 t-like 5.55 t(3.5) 5.55 t(3.5)
15 – 1.94 d(13.0) 1.93 d(13.0)

2.88 d(13.0) 2.88 d(13.0)
16 3.00 d(15.5), 2.03 d(15.5)
18 2.72 br d(12.0) 2.55 dd(13.0, 4.5) 2.58 dd(13.0, 4.0)
19 1.91 br t(13.5), 1.33 1.18 (ov), 1.55 (ov) 1.18 (ov), 1.55 (ov)
21 1.73, 1.62 dd(14.0, 2.5) 1.40 (ov), 1.50 (ov) 1.42 (ov), 1.48 (ov)
22 3.62 t-like(3.5) 4.18 dd(11.0, 4.0) 4.16 dd(11.0, 4.0)
23 1.38 s 1.12 s 1.18 s
24 4.21 d(11.0), 3.19 d(11.0) 0.90 s 0.92 s
25 0.65 s 1.02 s 1.04 s
26 1.03 s 1.07 s 1.14 s
27 1.55 s 1.17 s 3.25 d(12.0), 4.15 d(12.0)
28 1.27 s 1.18 s 1.16 s
29 0.96 s 0.94 s 0.93 s
30 1.36 s 1.04 s 1.02 s
1󸀠 4.95 d(7.5) 4.46 d(7.8) 4.46 d(7.8)
2󸀠 4.59 3.74 dd(9.0, 7.8) 3.74 dd(9.0, 7.8)
3󸀠 4.60 3.64 t(9.0) 3.64 t(9.0)
4󸀠 4.45 br t(9.0) 3.43 t(9.0) 3.43 t(9.0)
5󸀠 4.61 3.57 d(9.0) 3.57 d(9.0)
1󸀠󸀠 5.77 d(7.5) 4.92 d(7.8) 4.92 d(7.8)
2󸀠󸀠 4.53 dd(9.5, 7.5) 3.42 dd(9.0, 7.8) 3.42 dd(9.0, 7.8)
3󸀠󸀠 4.08 dd(9.5, 3.5) 3.48 t(9.0) 3.48 t(9.0)
4󸀠󸀠 4.37 3.08 t(9.0) 3.08 t(9.0)
5󸀠󸀠 3.91 t(6.0) 3.28m 3.28m
6󸀠󸀠 4.39 3.85 dd(12.0, 3.0) 3.85 dd(12.0, 3.0)

4.28 dd(11.5, 6.0) 3.57 dd(12.0, 5.0) 3.57 dd(12.0, 5.0)
1󸀠󸀠󸀠 6.28 br s 5.22 d(1.8) 5.22 d(1.8)
2󸀠󸀠󸀠 4.79 br s 3.95 dd(3.0, 1.8) 3.95 dd(3.0, 1.8)
3󸀠󸀠󸀠 4.65 dd(9.5, 3.5) 3.77 dd(9.0, 3.0) 3.77 dd(9.0, 3.0)
4󸀠󸀠󸀠 4.32 t(9.5) 3.47 t(9.0) 3.47 t(9.0)
5󸀠󸀠󸀠 4.97 4.16m 4.16m
6󸀠󸀠󸀠 1.75 d(6.5) 1.28 d(6.5) 1.28 d(6.5)
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Table 3-5-19: Cos, MFs, and TSs of oleanane-type saponins 3-5-63∼3-5-105.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-63 assamicin I C55H86O23 C5D5N [98]
3-5-64 assamicin II C66H102O28 C5D5N [98]
3-5-65 24-O-[α-L-rhamnopyranosyl-(1→2)-β-D-

glucopyranosyl]-28-O-[β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl]-protoaescigenin

C54H90O25 C5D5N [99]

3-5-66 3-O-α-L-arabinopyranosyl-(1→2)-β-D-
glucuronopyranosyl-21β,22α-di-O-
angeloylprotoaescigenin

C51H78O18 CD3OD [100]

3-5-67 3-O-α-L-arabinofuranosyl-(1→3)-[β-D-
xylopyranosyl-(1→2)]-β-D-glucopyranosyl-
21β,22α-di-O-angeloylprotoaescigenin

C56H86O22 CD3OD [100]

3-5-68 3-O-α-L-arabinofuranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-β-D-glucopyranosyl-
21β,22α-di-O-angeloylprotoaescigenin

C57H88O23 CD3OD [100]

3-5-69 saponin III A2 C61H96O29 CD3OD-D2O
(1:1)

[101]

3-5-70 saponin III A3 C59H92O27 CD3OD-D2O
(1:1)

[101]

3-5-71 saponin III B2 C59H92O27 CD3OD-D2O
(1:1)

[101]

3-5-72 saponin III C4 C62H96O27 CD3OD-D2O
(1:1)

[101]

3-5-73 saniculasaponin I C55H86O24 C5D5N [102]
3-5-74 saniculasaponin II C54H84O23 C5D5N [102]
3-5-75 saniculasaponin III C54H84O23 C5D5N [102]
3-5-76 saniculasaponin IV C54H84O24 C5D5N [102]
3-5-77 3-O-β-D-galactopyranosyl-(1→2)-β-D-

glucuronopyranosyl-21β,22α-di-O-
angeloylbarringtogenol C

C52H80O18 CD3OD [100]

3-5-78 3-O-α-L-rhamnopyranosyl-(1→3)-[β-D-
galactopyranosyl-(1→2)]-β-D-
glucuronopyranosyl-21β,22α-di-O-
angeloylbarringtogenol C

C58H90O22 CD3OD [100]

3-5-79 3-O-α-L-arabinopyranosyl-(1→3)-[β-D-
galactopyranosyl-(1→2)]-β-D-
glucuronopyranosyl-21β,22α-di-O-angeloy
barringtogenol C

C57H88O22 CD3OD [100]

3-5-80 hydrocosisaponin A C51H82O21 CD3OD [103]
3-5-81 hydrocosisaponin B C51H82O21 CD3OD [103]
3-5-82 hydrocosisaponin C C51H82O21 CD3OD [103]
3-5-83 hydrocosisaponin D C57H92O26 CD3OD [103]
3-5-84 hydrocosisaponin E C55H90O25 CD3OD [103]
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Table 3-5-19 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-85 hydrocosisaponin F C55H90O25 CD3OD [103]
3-5-86 24-O-[α-L-rhamnopyranosyl-(1→2)-β-D-

glucopyranosyl]-28-O-[β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl]-16-desoxy-
protoaescigenin

C54H90O24 CD3OD [99]

3-5-87 3-O-β-D-glucopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)]-β-D-
glucuronopyranosyl
22-O-angeloyl-A1-barrigenol

C53H84O21 CD3OD [104]

3-5-88 3-O-β-D-glucopyranosyl(1→2)[α-L-
rhamnopyranosyl(1→3)]-β-D-
glucuronopyranosyl
28-O-angeloyl-A1-barrigenol

C53H84O21 CD3OD [104]

3-5-89 saniculasaponin V C63H98O29 C5D5N [102]
3-5-90 saniculasaponin VI C62H96O28 C5D5N [102]
3-5-91 saniculasaponin VII C63H98O29 C5D5N [102]
3-5-92 saniculasaponin VIII C62H96O28 C5D5N [102]
3-5-93 3-O-β-D-galactopyranosyl-(1→2)[α-L-

rhamnopyranosyl(1→3)] β-D-glucuronopyranosyl
28-O-angeloyl-A1-barrigenol

C53H84O21 CD3OD [104]

3-5-94 3-O-β-D-galactopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)] β-D-glucuronopyranosyl
16-O-β,β-dimethyla-cryloyl-camelliagenin A

C53H84O20 CD3OD [104]

3-5-95 3-O-β-D-glucopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)] β-D-glucuronopyranosyl
28-O-angeloyl-camelliagenin A

C53H84O20 CD3OD [104]

3-5-96 21β-O-benzoylsitakisogenin-3-O-β-D-
glucopyranosyl(1→3)-β-D-glucuronopyranoside

C49H72O16 C5D5N [105]

3-5-97 3-O-β-D-glucopyranosyl(1→3)-β-D-
glucuronopyranoside

C42H67KO14 C5D5N [105]

3-5-98 the potassium salt of 29-hydroxylongispinogenin
3-O-β-D-glucopyranosyl(1→3)-β-D-
glucuronopyranoside

C42H67KO15 C5D5N [105]

3-5-99 3β-O-{α-L-rhamnopyranosyl-(1→3)-[β-D-
xylopyranosyl-(1-2)]-β-D-glucopyranosyl-(1→4)-
[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranoside}-16,28-dihydroxy-30-
acetoxyoleana-12-en

C60H98O27 C5D5N [75]

3-5-100 saniculasaponin XI C60H94O27 C5D5N [102]
3-5-101 sorbifoliaside C59H96O24 C5D5N [106]
3-5-102 saniculasaponin IX C41H62O13 C5D5N [102]
3-5-103 saniculasaponin X C41H62O13 C5D5N [102]
3-5-104 gamboukokoenside B C35H54O10 DMSO-d6 [107]
3-5-105 gamboukokoenside A C35H56O11 DMSO-d6 [107]
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Table 3-5-20: 1H NMR spectroscopic data of oleanane-type saponins 3-5-63, 3-5-64, and 3-5-66∼3-5-
68.

H 3-5-63 3-5-64 3-5-66 3-5-67 3-5-68

3 3.35 3.37 3.45m 3.34m 3.42m
12 5.41 5.40 5.42m(11.5) 5.41 br t(3.4) 5.41m(11.5)
15 – – 1.38 dd(11, 3.8) 1.39 br d(15.2) 1.39 br d(15)

1.71 dm(11) 1.72m 1.72m
16 4.74 4.85 4.01m(7.6) 4.01m(6.7) 4.02m(6.6)
18 2.82 2.79 2.66 dm(11.8) 2.66 dd(13.7, 2.8) 2.66 dd(12, 4.2)
19 3.08 3.10 1.22 dm(11.8) 1.22m 1.22m

2.72 t(11.8) 2.72 t(13.3) 2.72 t(12)
21 6.50 d(9.5) 4.81 d(9) 6.02 d(10.1) 6.03 d(10.2) 6.02 d(10.1)
22 – 4.39 d(9.5) 5.61 d(10.1) 5.60 d(10.2) 5.60 d(10.1)
23 1.19 s 1.17 s 1.26 s 1.21 s 1.21 s
24 3.21 d(11) 3.17 d(6) 3.37 d(11.7) 3.23 d(11.4) 3.24 d(11.1)

4.21 d(11) 4.21 d(6) 4.09 d(11.7) 4.09 d(11.4) 4.09 d(11.1)
25 0.63 s 0.61 s 0.96 s 0.90 s 0.91 s
26 0.90 s 0.90 s 0.96 s 0.95 s 0.96 s
27 1.82 s 1.83 s 1.52 s 1.52 s 1.52 s
28 4.24 4.27 d(10) 2.98 d(11.2) 2.98 d(11.1) 2.98 d(11.2)

4.45 d(10) 3.29 d(11.2) 3.29 d(11.1) 3.29 d(11.2)
29 1.10 s 1.47 s 0.90 s 0.90 s 0.90 s
30 1.28 s 1.30 s 1.12 s 1.11 s 1.11 s
OAc 1.97(28-OAc) 2.04(28-OAc)
1󸀠 4.83 d(8) 4.78 d(7.5) 4.53 d(7.2) 4.51 d(7.6) 4.49 d(7.8)
2󸀠 4.41 4.40 3.44m 3.64 dd(8.9, 7.7) 3.70m
3󸀠 4.35 4.32 3.58m 3.72 t(8.7) 3.70m
4󸀠 4.47 4.33 t(9) 3.50m 3.69m 3.58 t(9)
5󸀠 4.61 d(9) 4.44 3.89m 3.59m 3.61 d(9)
1󸀠󸀠 5.28 d(7.5) 5.26 d(7.5) 5.42 br s 4.65 d(7.8) 4.81 d(7.9)
2󸀠󸀠 4.37 4.35 4.05m 3.19 dd(9.2, 7.8) 3.19 t(8.1)
3󸀠󸀠 3.91 dd(3.5, 10) 3.90 dd(3.5,

10)
3.85 t(6.1) 3.30 t(9.2) 3.38 t(8.7)

4󸀠󸀠 4.46 4.45 4.08m 3.53 ddd 3.53 t(8.9)
(10.7, 9.2, 5.5)

5󸀠󸀠 3.86 br t(6) 3.86 br t(6) 3.59 dd(11.8, 4.8) 3.17 t(11.1) 3.23m
3.75 dd(11.8, 2.4) 3.84 dd(11.5, 5.5)

6󸀠󸀠 4.46, 4.35 4.46 dd(5,
11), 4.35

3.78m, 3.80m

1󸀠󸀠󸀠 6.16 br s 6.22 br s 5.28 d(2.2) 5.24 d(2.2)
2󸀠󸀠󸀠 4.95 br s 4.93 br s 4.13 dd(4.6, 2.2) 4.13 dd(4.5, 2.2)
3󸀠󸀠󸀠 4.55 dd(3, 9) 4.57 dd(3, 9) 6.07 qq(7.3, 1.5) 3.86 dd(6.7, 4.6) 3.85 dd(7, 4)
4󸀠󸀠󸀠 4.36 4.36 t(9) 1.93 dq(7.3, 1.5) 4.12m 4.09m
5󸀠󸀠󸀠 5.02 5.10 1.84 q(1.5) 3.80 dd(11.7, 2.3) 3.78 dd(12, 2.5)

3.62 dd(11.7, 6.3) 3.63 dd(12, 4)
6󸀠󸀠󸀠 1.68 d(6.5) 1.71 d(6.5)
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Table 3-5-20 (continued)

H 3-5-63 3-5-64 3-5-66 3-5-67 3-5-68

1󸀠󸀠󸀠󸀠 4.91 d(8)
2󸀠󸀠󸀠󸀠 4.11
3󸀠󸀠󸀠󸀠 5.88 5.78 t(9.5) 6.10 qq(7.3, 1.5) 6.08 qq(7.3, 1.5) 6.08 qq(7.3, 1.5)
4󸀠󸀠󸀠󸀠 2.09 d(7.5) 5.27 t(9.5) 1.95 dq(7.3, 1.5) 1.93 dq(7.3, 1.5) 1.93 dq(7.3, 1.5)
5󸀠󸀠󸀠󸀠 1.96 3.65 dq(6.0,

9.5)
1.86 q(1.5) 1.84 q(1.5) 1.84 q(1.5)

6󸀠󸀠󸀠󸀠 1.19 d(6)
3󸀠󸀠󸀠󸀠󸀠 5.86 6.10 qq(7.3, 1.5) 6.10 qq(7.3, 1.5)
4󸀠󸀠󸀠󸀠󸀠 1.93 1.95 dq(7.3, 1.5) 1.95 dq(7.3, 1.5)
5󸀠󸀠󸀠󸀠󸀠 1.85 1.86 q(1.5) 1.86 q(1.5)
3󸀠󸀠󸀠󸀠󸀠󸀠 5.96
4󸀠󸀠󸀠󸀠󸀠󸀠 1.96
5󸀠󸀠󸀠󸀠󸀠󸀠 1.88

Table 3-5-21: 1H NMR spectroscopic data of oleanane-type saponins 3-5-65 and 3-5-69∼3-5-72.

H 3-5-65 3-5-69 3-5-70 3-5-71 3-5-72

1 eq 1.70m 0.98, 1.67 0.98, 1.68 0.97, 1.68 0.98, 1.68
ax 1.03m

2 eq 1.64m 1.79, 1.87 1.79, 1.87 1.76, 1.97 1.80, 1.80
ax 1.76m

3 3.27 dd(12, 4.8) 3.22 3.22 3.18 3.20
5 0.86 d(8.3) 0.79 d(11.4) 0.79 d(11.4) 0.84 d(11.6) 0.80 d(11.4)
6 ax 1.61m 1.43 br d(11.4) 1.41, 1.56 1.45 dd(11.6, 4.1) 1.40 br d(11.4)

eq 1.75m 1.58 1.60 1.60
7 eq 1.42m 1.70 1.70 br d(12.5) 1.80 1.70

ax 1.59m 1.75 1.75 br d(12.5) 1.80 1.75
9 1.68m 1.57 1.57 1.60 1.60
11 1.93m 1.90, 1.97 1.90, 1.96 1.94, 1.94 1.95, 1.95
12 5.31 br t(3) 5.50 br t(3.7) 5.50 br t(3.7) 5.44 br t(3.6) 5.52 br t(3.6)
15 ax 1.89 dd(15, 4) 3.82 d(4.3) 3.84 3.88 d(3.9) 3.78 d(4.8)

eq 1.43 d(15)
16 4.57 br s(8) 3.88 d(4.3) 3.91 3.98 d(3.9) 3.84 d(4.8)
18 2.18 dd(13.5, 4.5) 2.52 dd(3.9, 13.5) 2.56 2.49 dd(4.2, 13.6) 2.50
19 ax 2.52 t(13.5) 1.22 dd(3.9, 13.5) 1.21 t(13.6) 1.21 dd(4.2, 13.6) 1.20, 2.50

eq 1.06m 2.56 t(13.5) 2.62 t(13.6) 2.64 t(13.6)
21 3.95 d(10) 5.72 d(10.0) 5.78 d(9.9) 5.64 d(9.8) 5.86 d(10.3)
22 3.79 d(10) 5.48 d(10.0) 5.50 d(9.9) 3.96 d(9.8) 5.55 d(10.3)
23 1.22 s 1.09 s 1.09 s 1.08 s 1.08 s
24 4.13 d(10) 0.89 s 0.89 s 0.89 s 0.89 s

3.67 d(10)
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Table 3-5-21 (continued)

H 3-5-65 3-5-69 3-5-70 3-5-71 3-5-72

25 1.04 s 1.01 s 1.00 s 1.01 s 1.01 s
26 0.97 s 1.02 s 1.02 s 1.02 s 1.02 s
27 1.44 s 1.40 s 1.40 s 1.38 s 1.43 s
28 3.66 d(10) 3.11 d(11.4) 3.14 d(11.1) 3.86 d(10.7) 3.10 d(11.4)

3.45 d(10) 3.31 d(11.4) 3.31 d(11.1) 3.99 d(10.7) 3.35 d(11.4)
29 0.97 s 0.92 s 0.90 s 0.91 s 0.91 s
30 0.94 s 1.06 s 1.09 s 1.07 s 1.11 s
OAc 2.10 s (21-OAc) 2.04 s (21-OAc) 2.08 s(28-OAc)
1󸀠 4.32 d(7.7) 4.57 d(5.2) 4.57 4.58 d(6.5) 4.60 d(4.6)
2󸀠 3.41 dd(8.5, 7.7) 3.97 3.97 3.96 3.92
3󸀠 3.5 t(8.5) 3.96 3.96 3.95 3.94
4󸀠 3.32 t(8.5) 3.84 3.84 3.96 3.84
5󸀠 3.28m 3.84 3.84 3.89 3.84
6󸀠 3.69 dd(11.5, 5.3)

3.89 dd(11.5, 1.6)
1󸀠󸀠 5.38 d(1.3) 5.02 d(7.9) 5.02 d(7.9) 5.02 d(8.1) 4.95 d(8.1)
2󸀠󸀠 3.95 dd(3.2, 1.8) 3.27 dd(7.9, 9.7) 3.27 3.24 dd(8.1, 9.2) 3.21
3󸀠󸀠 3.76 dd(3.2, 9.3) 3.48 t(9.2) 3.48 t(9.2) 3.41 t(9.2) 3.46 t(9.2)
4󸀠󸀠 3.38 t(9.3) 3.19 t(9.2) 3.19 3.19 t(9.2) 3.20
5󸀠󸀠 3.98m 3.38 ddd 3.38 3.34 3.38

(1.8, 7.5, 9.2)
6󸀠󸀠 1.29 d(6) 3.62, 3.89 3.62, 3.89 3.64, 3.87 3.62, 3.87
1󸀠󸀠󸀠 4.23 d(7.7) 4.85 4.85 d(5.5) 4.93 d(7.9) 4.80 d(7.5)
2󸀠󸀠󸀠 3.47 dd(9.1, 7.7) 3.63 3.63 3.61 3.59
3󸀠󸀠󸀠 3.58 t(9.1) 3.64 3.64 3.54 3.61
4󸀠󸀠󸀠 3.35 t(9.1) 3.90 3.90 3.80 3.90
5󸀠󸀠󸀠 3.23m 3.62, 3.92 3.62, 3.92 3.53, 3.89 3.64, 3.86
6󸀠󸀠󸀠 3.69 dd(11.7, 5.3)

3.86 dd(11.7, 1.9)
1󸀠󸀠󸀠󸀠 4.66 d(7.8) 5.10 br s 5.10 br s 5.15 br s 5.03 br s
2󸀠󸀠󸀠󸀠 3.24 t(7.8) 4.09 br d(1.7) 4.09 br s 3.99 4.05 br s
3󸀠󸀠󸀠󸀠 3.40m 3.86 3.86 3.82 3.84
4󸀠󸀠󸀠󸀠 3.41m 4.43 q(4.8) 4.43 q(4.2) 4.47 4.39 q(4.3)
5󸀠󸀠󸀠󸀠 3.27m 3.71 dd(5.7, 12.5) 3.71 dd(5.1, 12.0) 3.68 dd(4.9, 12.5) 3.69

3.79 dd(3.7, 12.5) 3.79 dd(3.7, 12.0) 3.72 dd(3.7, 12.5) 3.77
3󸀠󸀠󸀠󸀠󸀠 3.92 dd(10.6, 1.6) 1.97, 1.80 6.18 q(7.2) 6.11 q(7.1) 6.14 q(7.2)

3.76 dd(11, 5)
4󸀠󸀠󸀠󸀠󸀠 0.95 t(7.5) 1.95 2.01 1.90
5󸀠󸀠󸀠󸀠󸀠 1.57 s 1.87 1.98 1.85
3󸀠󸀠󸀠󸀠󸀠󸀠 6.14 q(7.2)
4󸀠󸀠󸀠󸀠󸀠󸀠 1.90
5󸀠󸀠󸀠󸀠󸀠󸀠 1.85
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Table 3-5-22: 1H NMR spectroscopic data of oleanane-type saponins 3-5-73∼3-5-77.

H 3-5-73 3-5-74 3-5-75 3-5-76 3-5-77

3 3.32 dd(12, 4) 3.32 dd(12, 4) 3.32 dd(12, 4) 3.32 dd(12, 4) 3.22 dd(9.4, 5.4)
5 0.83 (ov) 0.83 (ov) 0.84 (ov) 0.84 (ov)
12 5.52 dd(3, 3) 5.52 dd(3, 3) 5.50 dd(3, 3) 5.54 dd(3, 3) 5.42m(10.3)
15 4.22 (ov) 4.22 (ov) 4.19 (ov) 4.29 (ov) 1.39m, 1.72m
16 4.44 (ov) 4.44 (ov) 4.40 (ov) 4.65 d(4) 4.02m(6.6)
18 3.06 (ov) 3.09 (ov) 3.07 (ov) 2.81 dd(14, 4) 2.66 dm(12.4)
19 – – – – 1.22 dm(12.4)

2.72 t(12.4)
21 6.58 d(10) 6.58 d(10) 6.59 d(10) 6.50 d(10) 6.03 d(10.3)
22 6.24 d(10) 6.24 d(10) 6.18 d(10) 4.44 (ov) 5.61 d(10.1)
23 1.25 s 1.24 s – 1.23 s 1.11 s
24 1.11 s 1.10 s 1.10 s 1.09 s 0.90 s
25 0.85 s 0.85 s 0.85 s 0.87 s 1.01 s
26 1.02 s 1.02 s 1.02 s 1.16 s 0.97 s
27 1.86 s 1.85 s 1.84 s 1.85 s 1.52 s
28 3.51 d(11) 3.51 d(11) 3.45 d(11) 4.35 (ov) 2.98 d(11.2)

3.76 d(11) 3.76 d(11) 3.70 d(11) 3.30 d(11.2)
29 1.09 s 1.09 s 1.10 s 1.13 s 0.90 s
30 1.31 s 1.32 s 1.30 s 1.30 s 1.12 s
OAc 2.10 s(21-OAc) 2.10 s(21-OAc) 1.78 s(22-OAc) 1.96 s(22-OAc)
1󸀠 4.95 d(8) 4.98 d(8) 4.98 d(8) 4.98 d(8) 4.50 d(7.1)
2󸀠 4.42 (ov) 4.48 (ov) 4.48 (ov) 4.47 (ov) 3.57 t(7.1)
3󸀠 4.33 (ov) 4.38 (ov) 4.37 (ov) 4.37 (ov) 3.63m
4󸀠 4.52 (ov) 4.48 (ov) 4.48 (ov) 4.47 (ov) 3.51m
5󸀠 4.54 (ov) 4.58 (ov) 4.58 d(10) 4.58 d(10) 3.85m
1󸀠󸀠 5.66 d(8) 5.68 d(8) 5.68 d(8) 5.68 d(8) 4.56 d(7.6)
2󸀠󸀠 4.06 dd(8, 8) 4.08 (ov) 4.08 (ov) 4.08 (ov) 3.63 t(7.7)
3󸀠󸀠 4.22 (ov) 4.24 (ov) 4.24 (ov) 4.24 (ov) 3.51 dd(7.8, 5)
4󸀠󸀠 4.13 (ov) 4.16 dd(9, 9) 4.16 (ov) 4.16 dd(9, 9) 3.89m
5󸀠󸀠 3.82m 3.84m 3.83m 3.85m 3.49m
6󸀠󸀠 4.33 (ov) 4.33 (ov) 4.33 (ov) 4.33 (ov) 3.72 br d(12.2)

4.46 (ov) 4.45 (ov) 4.44 (ov) 4.46 (ov) 3.75 br d(12.2)
1󸀠󸀠󸀠 5.29 d(8) 5.30 d(8) 5.30 d(8) 5.30 d(8)
2󸀠󸀠󸀠 4.48 (ov) 4.45 (ov) 4.45 (ov) 4.46 (ov)
3󸀠󸀠󸀠 4.13 (ov) 4.09 (ov) 4.10 (ov) 4.10 (ov) 6.08 qq(7.3, 1.4)
4󸀠󸀠󸀠 4.46 (ov) 4.23 (ov) 4.24 (ov) 4.24 (ov) 1.93 dq(7.3, 1.4)
5󸀠󸀠󸀠 4.13 (ov) 3.79 br d(12) 3.79 br d(12) 3.79 br d(12) 1.84 q(1.4)

4.28 (ov) 4.28 (ov) 4.28 (ov)
6󸀠󸀠󸀠 4.33 (ov)

4.48 (ov)
3󸀠󸀠󸀠󸀠 5.83 dq(7, 1.5) 5.83 dq(7, 1.5) 5.98 dq(7, 1.5) 5.90 dq(7, 1.5) 6.10 qq(7.3, 1.5)
4󸀠󸀠󸀠󸀠 2.01 dq(7, 1.5) 2.01 dq(7, 1.5) 2.11 dq(7, 1.5) 2.19 dq(7, 1.5) 1.95 dq(7.3, 1.5)
5󸀠󸀠󸀠󸀠 1.79 br s 1.79 br s 2.02 br s 1.98 br s 1.86 q(1.5)
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Table 3-5-23: 1H NMR spectroscopic data of oleanane-type saponins 3-5-78∼3-5-82.

H 3-5-78 3-5-79 3-5-80 3-5-81 3-5-82

1 – – 1.66m, 1.05m 1.62m, 1.08m 1.65m, 1.07m
2 – – 1.74m, 2.02m 1.75m, 2.03m 1.75m, 2.02m
3 3.22 dd(11.2,

4.7)
3.22 dd(11.5,
3.8)

3.23m 3.24m 3.23m

5 – – 0.82 d(7.2) 0.84 d(7.2) 0.81 d(7.2)
6 – – 1.59m, 1.44m 1.63m, 1.46m 1.67m, 1.45m
7 – – 1.75m, 1.43m 1.71m, 1.46m 1.73m, 1.44m
9 – – 1.72m 1.72m 1.65m
11 – – 1.95m 1.94m 1.91m
12 5.41 br t(3.5) 5.41 br t(3) 5.35 br s 5.33 br s 5.33 br s
15 1.39 dd(15, 1) 1.39 br d(12.5) 1.65m, 1.37m 1.66m, 1.40m 1.66m, 1.39m

1.72 dd(15, 3.7) 1.72 br d(12.5)
16 4.02m(6.9) 4.01m(6.6) 4.00 br s 4.08 br s 4.08 br s
18 2.66 dm(11.8) 2.66 dd(12.3,

3.6)
2.58 dd(14.0,
3.2)

2.59 dd(14.0,
3.2)

2.56 dd(14.0,
3.2)

19 1.21 dd(11.8,
3.1)

1.22 dd(12.3,
3.6)

2.65 dd 2.66 dd 2.63 dd

2.72 t(11.8) 2.72 t(12.3) (14.0, 14.0) (14.0, 14.0) (14.0, 14.0)
20 1.18m 1.18 dd(14.0,

3.2)
1.19 dd(14.0,
3.2)

21 6.02 d(10.1) 6.03 d(10.1) 5.80 d(10.0) 4.12 d(10.0) 5.51 d(10.0)
22 5.60 d(10.1) 5.61 d(10.1) 5.50 d(10.0) 5.20 d(10.0) 3.87 d(10.0)
23 1.10 s 1.12 s 1.12 s 1.12 s 1.08 s
24 0.90 s 0.90 s 0.89 s 0.88 s 0.85 s
25 1.01 s 1.00 s 1.03 s 1.03 s 0.96 s
26 0.97 s 0.97 s 0.99 s 0.95 s 0.93 s
27 1.52 s 1.43 s 1.51 s 1.49 s 1.45 s
28 2.98 d(11.2) 2.98 d(11.1) 2.95 d(11.2) 3.78 d(11.2) 3.75 d(11.2)

3.29 d(11.2) 3.30 d(11.1) 3.23 d(11.2) 3.90 d(11.2) 3.89 d(11.2)
29 0.90 s 0.90 s 0.88 s 0.88 s 0.84 s
30 1.11 s 1.12 s 1.05 s 1.05 s 1.01 s
OAc 2.02 s(21-OAc) 2.01 s(22-OAc) 2.08 s(21-OAc)

2.02 s(22-OAc) 2.08 s(28-OAc) 2.05 s(28-OAc)
1󸀠 4.58 d(7.4) 4.51 d(7.5) 4.45 d(7.2) 4.45 d(7.2) 4.45 d(7.2)
2󸀠 3.80 dd(8.7, 7.4) 3.77m 3.72 dd(8.8,

7.2)
3.74 dd(8.8,
7.2)

3.72 dd(8.8, 7.2)

3󸀠 3.72 t(8.7) 3.7 t(7.5) 3.44m 3.44m 3.45 (ov)
4󸀠 3.66 t(8.7) 3.60m 3.37 t(9.0) 3.40 t(9.2) 3.38 t(9.6)
5󸀠 3.78 d(8.7) 3.60m 3.41m 3.43m 3.42m
6󸀠 4.18 br d(11.2) 4.16 br d(11.2) 4.24 br d(11.2)

3.94m 3.98m 3.95m
1󸀠󸀠 4.58 d(7.4) 4.69 d(7.6) 4.68 d(7.6) 4.63 d(7.6) 4.66 d(7.2)
2󸀠󸀠 3.57 dd(9.8, 7.4) 3.56 dd(9.8,

7.7)
3.74 dd(8.8,
7.6)

3.76 dd(8.8,
7.6)

3.76 dd(8.8, 7.2)

3󸀠󸀠 3.51 dd(9.8, 3.3) 3.50 dd(9.8,
3.3)

3.43m 3.45m 3.40 t(8.8)
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Table 3-5-23 (continued)

H 3-5-78 3-5-79 3-5-80 3-5-81 3-5-82

4󸀠󸀠 3.83 dm(3.3) 3.85m 3.33 t(8.8) 3.34 t(9.2) 3.32 t(9.2)
5󸀠󸀠 3.47 ddm(7.5, 5) 3.49m 3.45m 3.46m 3.45 (ov)
6󸀠󸀠 3.66 dd(11.7, 5) 3.67 dd(11.6,

5.2)
3.87m 3.86m 3.85m

3.80dd(11.7,
7.5)

3.77 br d(11.6) 3.68m 3.71m 3.69m

1󸀠󸀠󸀠 5.09 br d(1.8) 5.29 d(2.3) 4.38 d(6.4) 4.35 d(6.4) 4.33 d(6.4)
2󸀠󸀠󸀠 4.08 dd(3.3, 1.8) 4.13m 3.53 dd(8.8,

6.4)
3.52 dd(8.8,
6.4)

3.53 dd(8.8, 6.4)

3󸀠󸀠󸀠 3.70 dd(9.5, 3.5) 3.85m 3.68 dd(8.8,
3.0)

3.66 dd(8.8,
3.0)

3.64 dd(8.8, 2.4)

4󸀠󸀠󸀠 3.44 t(9.5) 4.13m 3.83m 3.80m 3.82m
5󸀠󸀠󸀠 3.99 dq(9.5, 6.2) 3.78 dd(12.3,

4.2)
3.91m, 3.50m 3.91m, 3.52m 3.91m, 3.52m

3.63 dd(12.3, 6)
6󸀠󸀠󸀠 1.27 d(6.2)
3󸀠󸀠󸀠󸀠 6.08 qq(7.3, 1.5) 6.08 qq(7.2,

1.2)
4󸀠󸀠󸀠󸀠 1.93 dq(7.3, 1.5) 1.93 dq(7.2,

1.2)
5󸀠󸀠󸀠󸀠 1.84 q(1.5) 1.84 q(1.2)
3󸀠󸀠󸀠󸀠󸀠 6.10 qq(7.3, 1.5) 6.10 qq(7.2,

1.2)
4󸀠󸀠󸀠󸀠󸀠 1.95 dq(7.3, 1.5) 1.95 dq(7.2,

1.2)
5󸀠󸀠󸀠󸀠󸀠 1.86 q(1.5) 1.86 q(1.2)

Table 3-5-24: 1H NMR spectroscopic data of oleanane-type saponins 3-5-83∼3-5-87.

H 3-5-83 3-5-84 3-5-85 3-5-86 3-5-87

1 1.69m, 1.08m 1.66m, 1.03m 1.62m, 1.07m eq 1.69m,
ax 1.03m

1.02m, 1.62m

2 1.73m, 2.02m 1.79m, 2.05m 1.72m, 2.02m eq 1.65m,
ax 1.76m

1.69m, 2.02m

3 3.25m 3.24m 3.25m 3.27m 3.2m
5 0.79 d(7.2) 0.85 d(7.2) 0.87 d(7.2) 0.93 d(12) 0.78 br d(12)
6 1.65m, 1.45m 1.62m, 1.47m 1.59m, 1.46m ax 1.62m,

eq 1.76m
1.54m

7 1.71m, 1.42m 1.77m, 1.45m 1.76m, 1.43m eq 1.40m,
ax 1.54m

1.72m

9 1.65m 1.68m 1.76m 1.62m 1.58m
11 1.91m 1.95m 1.96m 1.94m 1.92m
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Table 3-5-24 (continued)

H 3-5-83 3-5-84 3-5-85 3-5-86 3-5-87

12 5.30 br s 5.34 br s 5.35 br s 5.27 br t(3.5) 5.42 br t(3)
15 1.66m, 1.39m 1.67m, 1.36m 1.63m, 1.38m – 3.78m
16 4.09 br s 4.09 br s 4.04 br s – 3.92 d(4.3)
18 2.56 dd(14.0,

3.6)
2.54 dd(14.0,
3.2)

2.63 dd(14.0,
3.2)

2.16 dd(15, 4.1) 2.43 br s

19 2.64 dd(14.0,
14.0)

2.63 dd(14.0,
14.0)

2.67 dd(14.0,
14.0)

ax 1.98m
eq 1.15 dd(14,
4.1)

1.06m, 2.48m

20 1.17 dd(14.0,
3.6)

1.19 dd(14.0,
3.2)

1.22 dd(14.0,
3.2)

21 5.51 d(10.0) 5.50 d(10.0) 3.99 d(10.0) 3.29 d(10) 1.56 br d(12)
2.22 t(12)

22 3.87 d(10.0) 3.95 d(10.0) 3.92 d(10.0) 3.74 d(10) 5.45 dd(12, 5)
23 1.09 s 1.10 s 1.12 s 1.22 s 1.07 s
24 0.84 s 0.87 s 0.88 s 4.14 d(10)

3.67 d(10)
0.86 s

25 0.96 s 0.99 s 1.03 s 1.03 s 0.98 s
26 0.92 s 0.95 s 0.95 s 1.01 s 1.02 s
27 1.44 s 1.48 s 1.51 s 1.21 s 1.39 s
28 3.73 d(11.2) 2.85 d(11.2) 3.78 d(11.2) 3.75 d(10) 3.12 d(11)

3.94 d(11.2) 3.20 d(11.2) 3.97 d(11.2) 3.66 d(10) 3.32
29 0.82 s 0.86 s 0.88 s 0.98 s 0.9 s
30 1.00 s 1.04 s 1.05 s 0.92 s 0.98 s
OAc 2.08 s(21-OAc) 2.06 s(21-OAc) 2.08 s(28-OAc)

2.05 s(28-OAc)
1󸀠 4.46 d(7.2) 4.49 d(7.2) 4.52 d(7.2) 4.32 d(7.7) 4.47 d(7.4)
2󸀠 3.76m 3.73m 3.74m 3.42dd(8.4,

7.7)
3.75 dd(8.7, 7.4)

3󸀠 3.31 (ov) 3.31 (ov) 3.32 (ov) 3.5 t(8.4) 3.67 t(8.5)
4󸀠 3.78 (ov) 3.74m 3.75m 3.31 t(8.4) 3.57m
5󸀠 3.30 (ov) 3.30 (ov) 3.31m 3.29m 3.56m
6󸀠 4.24 br d(11.2) 4.14 br d(11.2) 4.15 br d(11.2) 3.7 dd(11.5,

6.9)
3.95m 3.95m 3.96m 3.89dd(11.5, 2)

1󸀠󸀠 4.54 d(8.0) 4.59 d(8.0) 4.62 d(8.0) 5.38 d(1.3) 4.61 d(7.7)
2󸀠󸀠 3.78 (ov) 3.75m 3.80 dd(8.8,

8.0)
3.93 dd(1.8,
3.3)

3.21 dd(9.2, 7.7)

3󸀠󸀠 3.44m 3.42m 3.42m 3.77dd(9.4,
3.3)

3.36 t(9.2)

4󸀠󸀠 3.28 t(8.8) 3.26 t(8.8) 3.28 t(9.2) 3.38 t(9.4) 3.09 t(8.9)
5󸀠󸀠 3.43m 3.43m 3.44m 3.97dq(9.4,

6.2)
3.23 ddd(9, 5, 2)

3.83 dd(12.2, 4.9)
6󸀠󸀠 3.84m, 3.67m 3.81m, 3.68m 3.87m, 3.67m 1.29 d(6.2)
1󸀠󸀠󸀠 4.71 d(7.6) 4.77 d(7.6) 4.74 d(7.6) 4.31 d(7.8) 5.06 d(1.6)
2󸀠󸀠󸀠 3.30 (ov) 3.31 (ov) 3.32m 3.5 dd(9.1, 7.8) 4.02 dd(3.4, 1.6)
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Table 3-5-24 (continued)

H 3-5-83 3-5-84 3-5-85 3-5-86 3-5-87

3󸀠󸀠󸀠 3.32m 3.30 (ov) 3.35m 3.59 t(9.1) 3.69 dd(9.5, 3.4)
4󸀠󸀠󸀠 3.34 t(9.2) 3.21 t(9.2) 3.25 t(8.8) 3.37 t(9.1) 3.38 t(9.5)
5󸀠󸀠󸀠 3.43m 3.45m 3.44m 3.26m 4.02 dq(9.5, 6)
6󸀠󸀠󸀠 3.89 dd(11.6,

2.4)
3.93 dd(11.2,
3.0)

3.91 dd(11.6,
3.0)

3.72 dd(12, 6.2) 1.24 d(6)

3.60m 3.71m 3.71m 3.87dd(12, 2)
1󸀠󸀠󸀠󸀠 4.33 d(6.8) 4.37 d(6.8) 4.40 d(6.8) 4.68 d(7.8)
2󸀠󸀠󸀠󸀠 3.49 dd(8.8,

6.8)
3.52 dd(8.8,
6.4)

3.51 dd(8.8,
6.4)

3.21 dd(10.5,
7.8)

3󸀠󸀠󸀠󸀠 3.60 dd(8.8,
2.4)

3.57 dd(8.8,
3.0)

3.55 dd(8.8,
2.4)

3.38m 6.05 qq(7, 1.5)

4󸀠󸀠󸀠󸀠 3.86m 3.84m 3.86m 3.32m 1.97 dq(7.2, 1.5)
5󸀠󸀠󸀠󸀠 3.90m 3.91m 3.92m 3.26m 1.9 q(1.5)

3.48m 3.50m 3.51m
6󸀠󸀠󸀠󸀠 3.89 dd(11.5, 6)

3.74 dd(11.5, 2)

Table 3-5-25: 1H NMR spectroscopic data of oleanane-type saponins 3-5-88∼3-5-92.

H 3-5-88 3-5-89 3-5-90 3-5-91 3-5-92

1 1.02m, 1.65m – – – –
2 1.72m, 2.05m – – – –
3 3.22m 3.30 dd(12, 4) 3.30 dd(12, 4) 3.29 dd(12, 4) 3.29 dd(12, 4)
5 0.77m 0.81 (ov) 0.80 (ov) 0.84 (ov) 0.82 (ov)
6 1.57m – – – –
9 1.6m – – – –
11 1.94m – – – –
12 5.35m(8) 5.51 dd(3, 3) 5.51 dd(3, 3) 5.50 dd(3, 3) 5.50 dd(3, 3)
15 3.87 d(4.7) 4.21 (ov) 4.22 (ov) 4.22 (ov) 4.22 (ov)
16 3.93 d(4.7) 4.44 (ov) 4.40 (ov) 4.53 (ov) 4.38 (ov)
18 2.43 br s 2.98 (ov) 2.98 (ov) 3.00 (ov) 3.02 (ov)
19 1.05m, 2.45m – – – –
21 1.48 br d(12) 5.01 d(10) 5.01 d(10) 4.98 d(10) 4.96 d(10)

2.16 t(12)
22 4.04 dd(11, 6.5) 6.15 d(10) 6.15 d(10) 6.17 d(10) 6.17 d(10)
23 1.07 s 1.24 s 1.23 s 1.24 s 1.23 s
24 0.86 s 1.10 s 1.09 s 1.10 s 1.09 s
25 0.98 s 0.84 s 0.85 s 0.85 s 0.85 s
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Table 3-5-25 (continued)

H 3-5-88 3-5-89 3-5-90 3-5-91 3-5-92

26 1.03 s 1.02 s 1.02 s 1.02 s 1.03 s
27 1.37 s 1.84 s 1.84 s 1.85 s 1.85 s
28 3.23 d(10.7) 3.41 d(11) 3.41 d(11) 3.41 d(11) 3.41 d(11)

3.52 d(10.7) 3.71 d(11) 3.71 d(11) 3.71 d(11) 3.71 d(11)
29 0.89 s 1.22 s 1.23 s 1.23 s 1.24 s
30 0.98 s 1.22 s 1.23 s 1.35 s 1.35 s
1󸀠 4.47 d(7.7) 4.94 d(8) 4.97 d(8) 4.93 d(8) 4.96 d(8)
2󸀠 3.74 dd(9, 7.7) 4.42 (ov) 4.48 (ov) 4.43 (ov) 4.46 (ov)
3󸀠 3.68m 4.33 (ov) 4.37 (ov) 4.33 (ov) 4.38 (ov)
4󸀠 3.58m 4.52 (ov) 4.48 (ov) 4.50 (ov) 4.48 (ov)
5󸀠 3.58m 4.54 (ov) 4.45 d(10) 4.52 (ov) 4.58 d(9)
1󸀠󸀠 4.6 d(7.8) 5.66 d(8) 5.68 d(8) 5.66 d(8) 5.68 d(8)
2󸀠󸀠 3.2 dd(9.2, 7.8) 4.06 dd(8, 8) 4.08 (ov) 4.06 (ov) 4.08 (ov)
3󸀠󸀠 3.36 t(8.7) 4.23 (ov) 4.24 (ov) 4.23 (ov) 4.25 (ov)
4󸀠󸀠 3.09 dd(9.8, 8.4) 4.14 (ov) 4.16 dd(9, 9) 4.13 (ov) 4.16 dd(9, 9)
5󸀠󸀠 3.25 ddd 3.83 (ov) 3.84m 3.82 (ov) 3.84m

(9.8, 7.7, 2)
3.82 dd(11.6, 2)

6󸀠󸀠 4.32 (ov) 4.33 (ov) 4.32 (ov) 4.33 (ov)
4.45 (ov) 4.45 (ov) 4.45 (ov) 4.44 (ov)

1󸀠󸀠󸀠 5.07 d(1.7) 5.29 d(8) 5.30 d(8) 5.29 d(8) 5.30 d(8)
2󸀠󸀠󸀠 4.04 dd(4, 1) 4.45 (ov) 4.46 (ov) 4.50 (ov) 4.46 (ov)
3󸀠󸀠󸀠 3.69 dd(9.1, 3.8) 4.12 (ov) 4.10 (ov) 4.12 (ov) 4.10 (ov)
4󸀠󸀠󸀠 3.38 t(9.1) 4.45 (ov) 4.22 (ov) 4.45 (ov) 4.23 (ov)
5󸀠󸀠󸀠 4.03 dq(9.1, 6.3) 4.13 (ov) 3.79 br d(11) 4.14 (ov) 3.79 br d(12)

4.27 (ov) 4.28 (ov)
6󸀠󸀠󸀠 1.24 d(6.3) – 4.30 (ov)

4.33 (ov) 4.48 (ov)
1󸀠󸀠󸀠󸀠 5.38 d(1.5) 5.38 d(1.5) 5.41 d(1.5) 5.44 d(1.5)
2󸀠󸀠󸀠󸀠 5.78 dd(3, 1.5) 5.77 dd(3, 1.5) 4.81 dd(3, 1.5) 4.81 dd(3, 1.5)
3󸀠󸀠󸀠󸀠 6.11 qq(7.3, 1.7) 4.70 dd(10, 3) 4.70 dd(10, 3) 5.76 dd(10, 3) 5.75 dd(10, 3)
4󸀠󸀠󸀠󸀠 1.96 dq(7, 1.6) 5.62 dd(10, 10) 5.61 dd(10, 10) 5.87 dd(10, 10) 5.86 dd(10, 10)
5󸀠󸀠󸀠󸀠 1.92 q(1.6) 4.25 (ov) 4.24 (ov) 4.35 (ov) 4.35 (ov)
6󸀠󸀠󸀠󸀠 1.36 d(6) 1.36 d(6) 1.33 d(6) 1.33 d(6)
3󸀠󸀠󸀠󸀠󸀠 6.06 dq(7, 1.5) 6.06 dq(7, 1.5) 6.06 dq(7, 1.5) 6.06 dq(7, 1.5)
4󸀠󸀠󸀠󸀠󸀠 2.19 dq(7, 1.5) 2.19 dq(7, 1.5) 2.19 dq(7, 1.5) 2.19 dq(7, 1.5)
5󸀠󸀠󸀠󸀠󸀠 1.96 br s 1.96 br s 1.99 br s 2.00 br s
OAc 2.03(2󸀠󸀠󸀠󸀠-OAc) 2.03(2󸀠󸀠󸀠󸀠-OAc) 1.93(3󸀠󸀠󸀠󸀠-OAc) 1.93(3󸀠󸀠󸀠󸀠-OAc)

1.90 s(4󸀠󸀠󸀠󸀠-OAc) 1.90 s(4󸀠󸀠󸀠󸀠-OAc) 2.07 s(4󸀠󸀠󸀠󸀠-OAc) 2.07 s(4󸀠󸀠󸀠󸀠-OAc)
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Table 3-5-26: 1H NMR spectroscopic data of oleanane-type saponins 3-5-93∼3-5-95, 3-5-99, and
3-5-101.

H 3-5-93 3-5-94 3-5-95 3-5-99 3-5-101

1 1.02m 1.03m – 0.86 (ov) 0.99 t(13.2)
1.65m 1.64m 1.47 (ov) 1.52 dt(13.2, 3.7)

2 1.72m 1.73 dd(12, 9) 1.74 t(12) 1.76 (ov) 1.85 (ov)
2.05m 2.03 dd(12, 3) 2.04 dd(12, 6) 1.93 (ov) 2.34 ddd

(13.2, 4.6, 3.7)
3 3.22m 3.21 dd(11, 3.6) 3.2 dd(12, 4) 3.12 (ov) 3.25 dd(11.7, 4.6)
5 0.77m 0.79 br d(11) 0.78 br d(11) 0.71 d(11.8) 0.71 d(11.5)
6 1.57m 1.41m, 1.56m – 1.30 (ov) 1.32m

1.44 (ov) 1.47 br d(11.6)
7 – 1.35m, 1.54m – 1.33 (ov) 1.31m

1.57 (ov) 1.47 br d(11.6)
9 1.6m 1.67 dd(15, 7) 1.64m 1.73 (ov) 1.60 dd(11.2, 6.4)
11 1.94m 1.94m 1.88m 1.84 (ov) 1.99m

2.23 (ov) 1.85 (ov)
12 5.35m(8) 5.37 br t(3.5) 5.26m 5.35 br s 5.41 t like(3.4)
15 3.87 d(4.7) 1.47 br d(16) 1.83 br d(15.4) 1.62 (ov) 1.12 dt(13.3, 2.5)

1.98 dd(16, 6) 1.4 dd(15.4, 4.6) 2.16 (ov) 1.74 td(13.3, 5.3)
16 3.93 d(4.7) 5.51m(8) 4.15m(8) 4.31 (ov) 1.98 td(13.3, 2.5)

2.17m
18 2.43 br s 2.19m 2.42 dd(12, 6) 2.48 (ov) 2.79 dd(13.5, 3.6)
19 1.05m, 2.45m 1.12m, 2.3m – 1.61 (ov) 1.31 dd(13.5, 4.8)

2.69 t(13.3) 2.11 t(13.5)
21 1.48 br d(12) 1.42 dd(12, 4) 1.46m, 2.1 t(12) 1.66 (ov), 2.31m 3.74 d(9.9)

2.16 t(12) 1.71 t(12)
22 4.04 dd(11, 6.5) 4.06m 4.03 dd(11, 6.5) 2.28 (ov) 4.31 d(9.9)
23 1.07 s 1.09 s 1.07 s 1.17 s 1.05 s
24 0.86 s 0.9 s 0.86 s 1.03 s 0.92 s
25 0.98 s 1.01 s 0.98 s 0.84 s 0.84 s
26 1.03 s 1 s 0.96 s 0.92 s 1.09 s
27 1.37 s 1.31 s 1.44 s 1.80 s 1.25 s
28 3.23 d(10.7) 3.32 d(12) 3.85 d(11) 3.62 (ov) 4.05 br d(14.9)

3.52 d(10.7) 3.64 d(12) 3.91 d(11) 3.68 (ov) 4.30 br d(14.9)
29 0.89 s 0.99 s 0.9 s 1.10 s 1.24 s
30 0.98 s 1 s 0.97 s 4.28 (ov) 1.21 s

4.50 (ov)
OAc 2.07 s(21-OAc)
1󸀠 4.47 d(7.7) 4.5 d(7.6) 4.47 d(7.4) 4.80 (ov) 4.95 d(8.0)
2󸀠 3.74 dd(9, 7.7) 3.77 dd(8.9, 7.7) 3.75 t(8) 4.53 (ov) 5.66 dd(9.4, 8.0)
3󸀠 3.68m 3.69 t(8.7) 3.67 t(8) 4.30 (ov) 4.26 t(9.4)
4󸀠 3.58m 3.61 dd(9, 5) 3.58 t(8) 4.02 (ov) 4.09 t(9.2)
5󸀠 3.58m 3.59 d(6.4) 3.56 d(8) 3.64 (ov) 4.18 ddd

4.53 (ov) (9.2, 5.4, 2.3)
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Table 3-5-26 (continued)

H 3-5-93 3-5-94 3-5-95 3-5-99 3-5-101

6󸀠 4.88 (ov)
4.27 dd(11.2, 2.3)

1󸀠󸀠 4.55 d(7.5) 4.58 d(7.4) 4.6 d(7.7) 5.41 d(7.6) 5.10 d(7.8)
2󸀠󸀠 3.55 dd(9.9, 7.6) 3.56 dd(9.8, 7.4) 3.21 dd(9.5, 7.5) 4.04 (ov) 4.05 t(9.2)
3󸀠󸀠 3.48 dd(9.9, 3) 3.51 dd(10, 3.3) 3.37 t(9) 4.22 (ov) 4.22 t(9.0)
4󸀠󸀠 3.8 dd(3, 1.4) 3.83 dd(1.2, 3.2) 3.09 t(9.5) 4.23 (ov) 4.21 t(9.4)
5󸀠󸀠 3.44 br s 3.47 ddd(7.2, 5, 1) 3.25m 4.02 (ov) 3.94 ddd

(9.4, 5.3, 2.5)
6󸀠󸀠 3.62 dd(11.6, 4.9) 3.65 dd(11.8, 5) 3.55 dd(12, 7) 4.38m 4.52 dd(11.7, 2.5)

3.80 dd(11.6, 7.1) 3.79 dd(11.6, 7.2) 3.83 dd(12, 2) 4.53 (ov) 4.35 dd(11.7, 5.3)
1󸀠󸀠󸀠 5.07 d(1.7) 5.1 d(2.4) 5.06 br s(4) 4.87 d(7.7) 4.74 d(7.8)
2󸀠󸀠󸀠 4.04 dd(4, 1) 4.07 dd(3.8, 2.4) 4.03 br d(4) 3.99 (ov) 4.34 t(9.0)
3󸀠󸀠󸀠 3.69 dd(9.1, 3.8) 3.71 dd(9.6, 3.8) 3.69 dd(9.5, 2.6) 4.09 (ov) 4.35 t(9.2)
4󸀠󸀠󸀠 3.38 t(9.1) 3.41 t(9.8) 3.38 t(9.5) 4.27 (ov) 4.20 t(9.4)
5󸀠󸀠󸀠 4.03 dq(9.1, 6.3) 4.05m 4.03 dq(9, 6) 3.67 (ov) 3.79 ddd

(9.4, 5.5, 2.4)
6󸀠󸀠󸀠 1.24 d(6.3) 1.27 d(6.2) 1.24 d(6.1) 4.28 (ov) 4.39 dd(11.9, 2.4)

4.34 (ov) 4.26 dd(11.9, 5.5)
1󸀠󸀠󸀠󸀠 5.02 d(6.8) 6.60 d(1.2)
2󸀠󸀠󸀠󸀠 4.01 (ov) 4.71 dd(3.2, 1.3)
3󸀠󸀠󸀠󸀠 6.11 qq(7.3, 1.7) 5.69 br s 6.1 qq(7, 1.3) 4.23 (ov) 4.68 dd(9.1, 3.4)
4󸀠󸀠󸀠󸀠 1.96 dq(7, 16) 2.22 d(0.8) 1.96 dq(7, 1.3) 4.26 (ov) 4.32 t(5.8)
5󸀠󸀠󸀠󸀠 1.92 q(1.6) 1.95 d(0.7) 1.91 br d(1.3) 3.56 (ov) 4.89 (ov)

4.45 (ov)
6󸀠󸀠󸀠󸀠 1.85 d(6.2)
1󸀠󸀠󸀠󸀠󸀠 5.94 br s
2󸀠󸀠󸀠󸀠󸀠 4.97 (ov)
3󸀠󸀠󸀠󸀠󸀠 4.49 (ov) 6.01 qq(7.4, 1.4)
4󸀠󸀠󸀠󸀠󸀠 4.30 (ov) 2.11 dd(7.1, 1.4)
5󸀠󸀠󸀠󸀠󸀠 4.79 (ov) 2.03 t(1.4)
6󸀠󸀠󸀠󸀠󸀠 1.64 d(6.1)

Table 3-5-27: 1H NMR spectroscopic data of oleanane-type saponins 3-5-96∼3-5-98, 3-5-100, and
3-5-102.

H 3-5-96 3-5-97 3-5-98 3-5-100 3-5-102

3 α 3.17 dd α 3.30 dd α 3.28m 3.32 dd(12, 4) 3.32 dd(12, 4.5)
(4.5, 13.3) (4.0, 12.1)

5 – – – 0.72 br d(11) 0.92 (ov)
12 5.37 br s 5.30 br s 5.30 br s 5.44 dd(3, 3) 5.44 dd(3, 3)
15 – – – 3.11 d(13), 4.20 d(5)

1.93 (ov)
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Table 3-5-27 (continued)

H 3-5-96 3-5-97 3-5-98 3-5-100 3-5-102

16 α 4.66m α 4.69m α 4.79m 4.75 d(5)
18 – – – 3.05 dd(15, 3.5) 3.31 dd(11, 6)
21 α 5.70 dd(4.6, 12.2) – – 4.61 d(10) 4.38 s
22 – – – 5.80 d(10) 6.15 s
23 1.30 s 1.26 s 1.24 s 1.30 s 1.30 s
24 0.97 s 0.97 s 0.96 s 1.10 s 1.03 s
25 0.84 s 0.80 s 0.80 s 0.83 s 0.89 s
26 0.98 s 0.98 s 0.99 s 0.99 s 1.00 s
27 1.37 s 1.38 s 1.46 s 1.33 s 1.99 s
28 3.37 d(10.0) 3.70 d(10.4) 3.73 d(10.4) 4.24 (ov) 3.81 d(11.0)

4.40 d(10.0) 4.56 d(10.4) 4.45 d(10.4) 4.00 d(11.0)
29 1.32 s 0.95 s 4.01 d(7.6) 1.17 s 1.39 s

4.06 d(7.6)
30 1.01 s 1.01 s 1.21 s 1.19 s 3.78 d(11)

4.00 d(11)
OAc 2.28 s(21-OAc)

1.94 s(3󸀠󸀠󸀠󸀠-OAc)
2.07 s(4󸀠󸀠󸀠󸀠-OAc)

1󸀠 4.84 d(7.2) 4.82 d(7.2) 4.80 d(7.2) 4.95 d(8) 5.03 d(8)
2󸀠 4.05 (ov) 4.03 (ov) 4.02 (ov) 4.08 (ov) 4.14 dd(8, 9)
3󸀠 4.26 (ov) 4.28 (ov) 4.27 (ov) 4.51 (ov) 4.32 dd(9, 9)
4󸀠 4.27 (ov) 4.30 (ov) 4.26 (ov) 4.11 (ov) 4.60 dd(10, 9)
5󸀠 4.46 (ov) 4.41 (ov) 4.40 (ov) 3.95 (ov) 4.70 d(10)
6󸀠 4.32 (ov)

4.45 (ov)
1󸀠󸀠 5.25 d(7.2) 5.29 d(7.2) 5.24 d(7.2) 5.50 d(8) 5.96 dq(7, 1.5)
2󸀠󸀠 4.01 (ov) 4.05 (ov) 4.01 (ov) 4.18 (ov) 1.98 dq(7, 1.5)
3󸀠󸀠 4.21 (ov) 4.22 (ov) 4.20 (ov) 4.29 (ov) 1.85 br s
4󸀠󸀠 4.10 (ov) 4.12 (ov) 4.06 (ov) 4.18 (ov)
5󸀠󸀠 4.05 (ov) 4.05 (ov) 4.01 (ov) 3.86m
6󸀠󸀠 4.27 (ov) 4.28 (ov) 4.28 (ov) 4.35 (ov)

4.57 dd(10.4, 4.0) 4.56 dd(10.4, 4.0) 4.56 dd(10.4, 4.0) 4.46 (ov)
1󸀠󸀠󸀠 8.26 dd (1.3, 7.2) 5.36 d(8)
2󸀠󸀠󸀠 8.26 dd (1.3, 7.2) 4.08 (ov)
3󸀠󸀠󸀠 7.49 (ov) 4.18 (ov)
4󸀠󸀠󸀠 4.10 (ov)
5󸀠󸀠󸀠 3.97 (ov)
6󸀠󸀠󸀠 8.26 dd (1.3, 7.2) 4.30 (ov)

4.57 (ov)
1󸀠󸀠󸀠󸀠 5.58 d(1.5)
2󸀠󸀠󸀠󸀠 4.71 dd(3, 1.5)
3󸀠󸀠󸀠󸀠 5.74 dd(10, 3)
4󸀠󸀠󸀠󸀠 5.88 dd(10, 10)
5󸀠󸀠󸀠󸀠 4.44 (ov)
6󸀠󸀠󸀠󸀠 1.40 d(6)
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Table 3-5-28: 1H NMR spectroscopic data of oleanane-type saponins 3-5-103∼3-5-105.

H 3-5-103 3-5-104 3-5-105

2 – – α 4.36 br s
3 3.41 dd(12, 4) – α 4.10 d(4.0)
5 – – –
6 – – 5.00 br s
12 5.46 dd(3, 3) 5.24 t(2.48) 5.12 t(2.48)
15 4.28 d(4) – –
16 5.05 (ov) – –
18 3.00 dd(12, 5.5) – –
21 4.45 s – –
22 5.12 s – –
23 1.29 s
24 1.01 s 1.26 s 1.50 s
25 0.88 s 1.22 s 1.10 s
26 1.08 s 0.67 s 0.98 s
27 2.01 s 0.68 s 1.04 s
28 4.46 d(11), 4.85 d(11) – –
29 1.41 s 0.88 s 0.86 s
30 3.72 d(11), 3.90 d(11) 0.89 s 0.87 s
1󸀠 5.00 d(8) 6.40 d(3.0) 6.43 d(3.0)
2󸀠 4.12 (ov) 4.50 dd(3.0, 4.0) 4.52 dd(3.0, 4.0)
3󸀠 4.31 (ov) 4.46m 4.48m
4󸀠 4.60 (ov) 4.40m 4.41m
5󸀠 4.70 (ov) 3.90m 3.92m
3󸀠󸀠 5.93 dq(7, 1.5)
4󸀠󸀠 2.04 dq(7, 1.5)
5󸀠󸀠 1.90 br s

Table 3-5-29: Cos, MFs, and TSs of oleanane-type saponins 3-5-106∼3-5-126.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-106 3-O-{β-D-glucopyranosyl(1→2)-[α-L-
arabinopyranosyl-(1→6)]-β-D-
glucopyranosyl}oleanolic acid

C47H76O17 C5D5N [108]

3-5-107 araliasaponins V C47H76O17 C5D5N [109]
3-5-108 3-O-{2󸀠-O-glycolyl)-glyoxylyl-β-D-

glucuronopyranosyl}-olean-12-en-3β-ol-28-oic
acid

C40H60O14 CD3OD [110]

3-5-109 3-O-β-D-apiofuranosyl(1→3)-[β-D-glucopyranosyl-
(1→2)]-β-D-glucopyranosyl-oleanolic acid

C47H76O17 CD3OD [111]
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Table 3-5-29 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-110 3-O-β-D-apiofuranosyl(1→3)-α-L-arabinopyranosyl-
(1→3)-[β-D-glucopyranosyl-(1-2)]-β-D-
glucopyranosy-oleanolic acid

C52H84O21 CD3OD [111]

3-5-111 3-O-β-D-apiofuranosyl(1→3)-β-D-galactopyranosyl-
(1→3)-[β-D-glucopyranosyl-(1→2)]-β-D-
glucopyranosyl-oleanolic acid

C53H86O22 CD3OD [111]

3-5-112 3-O-α-L-arabinopyranosyl(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-arabinopyranosyl-
oleanolic acid

C46H74O16 CD3OD [111]

3-5-113 3-O-β-D-galactopyranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-arabinopyranosyl-
oleanolic acid

C47H76O17 CD3OD [111]

3-5-114 3-O-β-D-apiofuranosyl-(1→3)-β-D-galactopyranosyl-
(1→3)-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl-oleanolic acid

C52H84O21 CD3OD [111]

3-5-115 pitheduloside B C46H74O16 C5D5N [112]
3-5-116 pitheduloside C C46H76O16 C5D5N [112]
3-5-117 pitheduloside F C52H84O21 C5D5N [112]
3-5-118 pitheduloside G C52H84O21 C5D5N [112]
3-5-119 polygalasaponin XX C42H68O14 C5D5N [87]
3-5-120 rarasaponin IV C52H80O19 C5D5N [113]
3-5-121 rarasaponin V C48H76O17 C5D5N [113]
3-5-122 rarasaponin VI C50H78O18 C5D5N [113]
3-5-123 rarasaponin I C48H76O17 C5D5N [114]
3-5-124 rarasaponin II C48H76O17 C5D5N [114]
3-5-125 rarasaponin III C48H76O17 C5D5N [114]
3-5-126 hederagenin 3-O-β-D-glucopyranosyl-(1→4)-β-D-

glucopyranosyl-(1→3)-α-L-rhamnopyranosyl-
(1→2)-α-L-arabinopyranoside

C53H86O22 C5D5N [115]
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Table 3-5-30: 1H NMR spectroscopic data of oleanane-type saponins 3-5-106, 3-5-120, and 3-5-121.

H 3-5-106 3-5-120 3-5-121

1 1.57, 1.03 1.08 br dd(ca. 4.14), 1.58m 1.08m, 1.58m
2 2.32, 1.88 2.02m, 2.24m 1.98m, 2.20m
3 3.24 dd(11.5, 4.6) 4.27 dd(4.8, 12.1) 4.21 dd(4.9, 12.1)
5 0.74 d(11.9) 1.76 br d(ca. 8) 1.70m
6 1.50, 1.31 1.38 dd(2.2, 12.4), 1.78m 1.35m, 1.74m
7 1.45, 1.30 1.33m, 1.67m 1.30m, 1.64m
9 1.64 1.81m 1.70m
11 1.91, 1.91 1.94m 1.80m, 1.95m
12 5.45 s 5.47 dd(3.6, 4.4) 5.46 br s
15 2.18, 1.20 1.13m, 2.15m 1.14m, 2.14m
16 2.12, 1.97 2.06m 2.06m, 2.14m
18 3.30 dd(14.3, 4.6) 3.28 dd(4.3, 13.9) 3.27 dd(4.1, 13.2)
19 1.84, 1.33 1.30m, 1.78m 1.28m, 1.80m
21 1.48, 1.24 1.20 br d(ca. 12), 1.43m 1.20m, 1.46m
22 2.06, 1.83 1.81m, 2.04m 1.80m, 2.06m
23 1.25 s 3.92 d(10.8), 4.27 d(10.8) 3.86 d(10.9), 4.18 d(10.9)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



140 | 3 Saponins

Table 3-5-30 (continued)

H 3-5-106 3-5-120 3-5-121

24 1.10 s 1.15 s 1.07 s
25 0.87 s 0.95 s 0.95 s
26 1.00 s 1.04 s 1.02 s
27 1.28 s 1.26 s 1.24 s
29 0.98 s 0.93 s 0.93 s
30 1.03 s 1.01 s 1.00 s
1󸀠 4.82 d(7.8) 5.02 d(7.0) 5.03 d(7.2)
2󸀠 4.11 4.51 dd(7.0, 8.8) 4.50 dd(7.2, 7.2)
3󸀠 4.22 4.10 dd(3.8, 8.8) 4.61 dd(3.8, 8.1)
4󸀠 4.02 5.36 br s 4.11m
5󸀠 3.99 3.66 dd(1.6, 11.9) 3.65 dd(1.7, 11.7)

4.18 dd(2.7, 11.9) 4.22 dd(8.6, 11.7)
6󸀠 4.74 dd(11.6, 2.2)

4.20
1󸀠󸀠 5.28 d(7.7) 6.31 br s 6.18 br s
2󸀠󸀠 4.06 4.88m 4.84br s
3󸀠󸀠 4.19 4.78m 4.68 dd(2.9, 9.8)
4󸀠󸀠 4.26 4.44 dd(9.3, 9.8) 4.30 dd(9.5, 9.8)
5󸀠󸀠 3.88 4.75m 4.66m
6󸀠󸀠 4.42, 4.42 1.64 d(6.2) 1.57 d(6.3)
1󸀠󸀠󸀠 4.92 d(6.5) 5.42 d(7.4) 6.13 br s
2󸀠󸀠󸀠 4.42 4.44 dd(7.4, 9.6) 4.78 br s
3󸀠󸀠󸀠 4.15 5.49 dd(3.8, 9.6) 5.57 br d(ca. 4)
4󸀠󸀠󸀠 4.31 5.58 br s 4.75 dd(4.0, 8.3)
5󸀠󸀠󸀠 4.29 3.81 dd(1.1, 13.1) 4.14m

3.77 4.07 dd(2.4, 13.1)
OAc 1.96 s(4󸀠-OAc) 1.93 s(3󸀠󸀠󸀠-OAc)

1.87 s(3󸀠󸀠󸀠-OAc)
2.05 s(4󸀠󸀠󸀠-OAc)

Table 3-5-31: 1H NMR spectroscopic data of oleanane-type saponins 3-5-107∼3-5-110, and 3-5-119.

H 3-5-107 3-5-108 3-5-109 3-5-110 3-5-119

3 3.27 dd(12, 4) 3.2 dd(11.5, 4) 3.23 dd(11.4, 4.4) 3.24 dd(11.7, 4.2) 3.30 d(3)
12 5.46 t-like 5.2 br t(3.4) 5.23 br t(7.6) 5.26 br t(7.5) 5.49 t-like
18 3.30 br dd(14, 4) 2.91 dd(14, 4) 2.93 dd(13.3, 3.1) 2.88 dm(12.8) 3.30 (ov)
23 1.30 s 1.05 s 1.10 s 1.10 s 1.35 s
24 1.09 s 0.87 s 0.87 s 0.89 s 1.45 s
25 0.83 s 0.94 s 0.97 s 0.98 s 1.45 s
26 0.98 s 0.83 s 0.89 s 0.84 s 1.05 s
27 1.32 s 1.12 s 1.15 s 1.18 s 1.31 s
29 0.96 s 0.87 s 0.89 s 0.93 s 0.96 s
30 1.02 s 0.94 s 0.97 s 0.96 s 1.02 s
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Table 3-5-31 (continued)

H 3-5-107 3-5-108 3-5-109 3-5-110 3-5-119

1󸀠 4.81 d(8) 4.40 d(7.9) 4.50 d(7.8) 4.50 d(7.7) 4.93 d(8)
2󸀠 4.71 dd(9.5, 8) 3.40 t(7.7) 3.72 dd(8.9, 8.2) 3.78 dd(8.3, 7.7) 4.10 dd(8, 8.5)
3󸀠 4.30 (ov) 3.56m 3.63 t(8.8) 3.73 t(8.3) 4.27 (ov)
4󸀠 – 3.56m 3.36 t(8.8) 3.38 t(8.5) 4.12 (ov)
5󸀠 4.00 (ov) 3.56m 3.31m 3.32m 3.91m
6󸀠 – 3.68 dd(11.4, 5.5) 3.68 dd(11.7, 5.5) 4.25 (ov)

3.88 dd(11.4, 2.1) 3.88 d(11.7) 4.46 (ov)
1󸀠󸀠 5.45 d(8) 4.81 d(7.8) 5.01 d(7.8) 5.31 d(8)
2󸀠󸀠 4.03 dd(8.5, 8) 5.02 s 3.19 dd(9.2, 8) 3.16 dd(9.2, 8.0) 4.09 dd(8, 8.5)
3󸀠󸀠 – 3.37 t(9.2) 3.36 t(9.2) 4.20 (ov)
4󸀠󸀠 – 3.10 t(9.3) 3.09 t(9.2) 4.28 (ov)
5󸀠󸀠 3.43 t(11) 3.29m 3.31 ddd 3.91m

(9.2, 8.0, 1.8)
6󸀠󸀠 – 3.55 dd(12.1, 6.6) 3.56 dd(11.5, 8.0) 4.42 (ov)

3.86 dd(12.1, 2.1) 3.85 dd(11.5, 1.8) 4.47 (ov)
1󸀠󸀠󸀠 5.33 d(8) 5.29 d(4.2) 4.63 d(7.7)
2󸀠󸀠󸀠 3.98 (ov) 4.02 d(14.7) 4.08 d(4.2) 3.74 dd(8.8, 8.2)

4.40 d(14.7)
3󸀠󸀠󸀠 4.21 (ov) 3.57 dd(8.8, 3.3)
4󸀠󸀠󸀠 – 4.18 d(9.6) 3.98m

3.82 d(9.6)
5󸀠󸀠󸀠 3.98m 3.56 d(11.2) 3.93 dd(12.4, 1.4)

3.60 d(11.2) 3.65 br d(12.4)
1󸀠󸀠󸀠󸀠 5.23 d(2.7)
2󸀠󸀠󸀠󸀠 4.06 d(2.7)
4󸀠󸀠󸀠󸀠 4.11 d(9.7)

3.79 d(9.7)
5󸀠󸀠󸀠󸀠 3.63 s

Table 3-5-32: 1H NMR spectroscopic data of oleanane-type saponins 3-5-111∼3-5-114.

H 3-5-111 3-5-112 3-5-113 3-5-114

3 3.24 dd(11.4, 4.3) 3.19 dd(11.7, 4.5) 3.20 dd(11.5, 4.3) 3.19 dd(11.7, 4)
12 5.26 br t(7) 5.26 br t(7.5) 5.25 br t(7.2) 5.26m
18 2.88 dd(13, 2.4) 2.87 dm(13) 2.89 dm(13) 2.90 dm(12.4)
23 1.10 s 1.09 s 1.09 s 1.09 s
24 0.90 s 0.89 s 0.89 s 0.89 s
25 0.98 s 0.98 s 0.97 s 0.98 s
26 0.85 s 0.84 s 0.86 s 0.87 s
27 1.18 s 1.18 s 1.17 s 1.18 s
29 0.92 s 0.93 s 0.92 s 0.91 s
30 0.97 s 0.96 s 0.97 s 0.98 s
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Table 3-5-32 (continued)

H 3-5-111 3-5-112 3-5-113 3-5-114

1󸀠 4.50 d(7.1) 4.43 d(7.6) 4.42 d(7.7) 4.42 d(7.7)
2󸀠 3.78m 4.01 dd(8.9, 7.8) 4.00 dd(9.6, 7.5) 4.00 dd(10.0, 7.7)
3󸀠 3.77m 3.80 dd(9.2, 3.1) 3.84 br d(9.2) 3.85 dd(10.0, 3.6)
4󸀠 3.41 t(9.2) 4.03m 4.09m 4.09m
5󸀠 3.35m 3.88 dd(12.3, 2.3) 3.87 dd(12.7, 2.2) 3.89 dd(12.6, 3)

3.58 br d(12.3) 3.59 dd(12.7, 0.9) 3.59 br d(12.6)
6󸀠 3.69 dd(12, 7.6)

3.89 dd(12, 1.6)
1󸀠󸀠 5.00 d(7.8) 4.86 d(7.7) 4.88 d(7.9) 4.87 d(7.9)
2󸀠󸀠 3.16 dd(7.8, 8.6) 3.13 dd(9.5, 7.7) 3.12 dd(9.2, 8) 3.13 dd(9.2, 8.2)
3󸀠󸀠 3.37 t(9) 3.34m 3.36 dd(9.3, 9.2) 3.35m
4󸀠󸀠 3.09 t(9.3) 3.09 t(9.5) 3.08 t(9.3) 3.90 t(9.3)
5󸀠󸀠 3.31 ddd 3.31 ddd 3.31 ddd 3.30m

(9.3, 7.4, 1.8) (9.3, 8, 2.3) (9.3, 7.1, 2.2)
6󸀠󸀠 3.57 dd(12.3, 7.1) 3.57 dd(11, 8) 3.56 dd(11.8, 7.1) 3.56 dd(12.2, 7)

3.85 dd(12.3, 1.8) 3.84 dd(11, 2.3) 3.83 dd(11.8, 2.2) 3.84 dd(12.2, 3)
1󸀠󸀠󸀠 4.71 d(7.8) 4.55 d(7.2) 4.58 d(7.8) 4.63 d(7.8)
2󸀠󸀠󸀠 3.74 dd(10, 8.2) 3.66 dd(9.2, 7.2) 3.32 dd(9.2, 7.5) 3.76 dd(10.0, 7.8)
3󸀠󸀠󸀠 3.55 dd(10, 3) 3.52 dd(9.2, 3.3) 3.30 dd(9.3, 3.3) 3.52 dd(10.0, 3.0)
4󸀠󸀠󸀠 4.00 d(3) 3.83m 3.86 d(3.3) 4.00 d(3.0)
5󸀠󸀠󸀠 3.80 dd(8, 4.7) 3.88 dd(12.3, 2.3) 3.55m 3.57m

3.58br d(12.3)
6󸀠󸀠󸀠 3.70 dd(11.4, 4.7) 3.74 dd(11.4, 4) 3.72m, 3.73m

3.78 dd(11.4, 8) 3.72 dd(11.4, 5.5)
1󸀠󸀠󸀠󸀠 5.22 d(2.7) 5.22 d(2.6)
2󸀠󸀠󸀠󸀠 4.06 d(2.7) 4.05 d(2.6)
4󸀠󸀠󸀠󸀠 4.10 d(9.7) 4.10 d(9.6)

3.79 d(9.7) 3.79 d(9.6)
5󸀠󸀠󸀠󸀠 3.63 s 3.63 s

Table 3-5-33: 1H NMR spectroscopic data of oleanane-type saponins 3-5-115∼3-5-118 and 3-5-126.

H 3-5-115 3-5-116 3-5-117 3-5-118 3-5-126

3 3.48 dd(11.7, 4.4) 3.53 dd(11.7, 4.4) 3.40 dd(11.7, 4.4) 3.45 dd(11.7, 4.4) 5.45 br s
12 5.44m 5.43m 5.44m 5.42m 3.61 d(10.8),

4.25 (ov)
18 3.27 dd(13.0, 4.5) 3.27 dd(13.0, 4.5) 3.28 dd(13.0, 4.5) 3.28 dd(13.0, 4.5) 1.12 s
23 1.34 s 1.33 s 1.31 s 1.31 s 0.94 s
24 0.95 s 0.98 s 0.94 s 0.93 s 1.01 s
25 0.84 s 0.84 s 0.84 s 0.84 s 1.23 s
26 0.99 s 0.99 s 0.98 s 0.98 s 0.91 s
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Table 3-5-33 (continued)

H 3-5-115 3-5-116 3-5-117 3-5-118 3-5-126

27 1.32 s 1.33 s 1.31 s 1.28 s 0.99 s
29 0.99 s 0.99 s 1.00 s 0.99 s 5.00 d(6.6)
30 1.01 s 1.00 s 1.11 s 1.10 s 6.27 br s
1󸀠 4.89 d(8.1) 4.91 d(7.3) 4.90 d(7.3) 4.90 d(7.3) 1.53 d(6.0)
1󸀠󸀠 5.09 d(5.4) 5.15 d(5.1) 5.42 d(7.6) 5.40 d(7.6) 5.13 d(7.8)
1󸀠󸀠󸀠 5.03 d(6.6) 4.99 d(6.6) 5.11 d(5.1) 5.14 d(5.1) 5.37 d(7.8)
1󸀠󸀠󸀠󸀠 5.07 d(7.1) 4.98 d(7.1)

Table 3-5-34: 1H NMR spectroscopic data of oleanane-type saponins 3-5-122∼3-5-125.

H 3-5-122 3-5-123 3-5-124 3-5-125

1 1.08m, 1.57m 1.06m, 1.56m 1.10m, 1.56m 1.08m, 1.58m
2 2.00m, 2.22m 1.98m 2.04m, 2.36m 2.00m, 2.22m

2.21 dd(3.5, 9.2)
3 4.23m 4.23 dd-like 4.31 dd(4.4, 12.0) 4.26m
5 1.78m 1.73m 1.78m 1.77m
6 1.38m, 1.78m 1.39m, 1.79m 1.38 dd(2.4, 12.7) 1.35m, 1.78m

1.80br d(ca. 13)
7 1.28m 1.30m 1.30m 1.20m

1.63ddd(3.8,
12.9, 16.3)

1.63m 1.66 dd(3.4, 12.4) 1.66 br dd
(ca. 10, 12)

9 1.78m 1.75m 1.80m 1.77m
11 1.78m, 1.98m 1.77m 1.80m, 1.95m 1.80m, 1.95m

2.08 dd(3.1, 13.4)
12 5.47 dd(3.1, 3.4) 5.47 br s 5.48 br s 5.47 br s
15 1.13 br d(ca. 14) 1.13 br d(ca. 15) 1.14m 1.14m

2.15ddd(3.1,
13.2, 13.7)

2.14 ddd(2.0,
12.9, 15.0)

2.16 ddd(3.8,
13.6, 17.0)

2.16m

16 2.08m, 2.12m 2.06m, 2.14m 2.08m, 2.16m 2.08m, 2.12m
18 3.28 dd(4.1, 13.9) 3.28 dd(13.6, 2.8) 3.29 dd(14.5, 4.1) 3.27 dd(13.8,

3.8)
19 1.28m, 1.80m 1.24m, 1.79m 1.28m, 1.76m 1.28m, 1.80m
21 1.20m, 1.43m 1.20m, 1.44m 1.20m, 1.43m 1.20m

1.43ddd(3.7,
13.8, 17.2)

22 1.80m, 2.04m 1.79m, 2.02m 1.81m, 2.04m 1.80m, 2.04m
23 3.88 d(10.7) 3.88 d(10.6) 3.94 d(10.7) 3.87 d(10.6),

4.22m
4.20 d(10.7) 4.18 d(10.6) 4.34 d(10.7)

24 1.08 s 1.08 s 1.15 s 1.09 s
25 0.96 s 0.96 s 0.97 s 0.96 s
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Table 3-5-34 (continued)

H 3-5-122 3-5-123 3-5-124 3-5-125

26 1.03 s 1.03 s 1.05 s 1.03 s
27 1.24 s 1.24 s 1.25 s 1.25 s
29 0.93 s 0.93 s 0.93 s 0.93 s
30 1.01 s 1.00 s 1.01 s 1.01 s
1󸀠 5.05 d(6.5) 5.05 d(6.3) 5.05 d(6.7) 5.05 d(6.9)
2󸀠 4.51 dd(6.5, 7.7) 4.52m 4.60 dd(6.7, 8.4) 4.52 dd(6.9,

8.8)
3󸀠 4.05 dd(3.6, 8.1) 4.05 dd(3.6, 9.4) 4.00 dd(3.6, 8.4) 4.03 dd(3.5,

8.8)
4󸀠 4.15m 4.14m 4.13br dd(ca. 3, 4) 4.13 br s
5󸀠 3.67 dd(2.0, 12.0) 3.67 dd(2.1, 12.2) 3.67 br d(ca. 12) 3.67 br d(ca. 11)

4.25m 4.24m 4.26dd(3.2, 12.2) 4.24m
1󸀠󸀠 6.18 d(1.4) 6.17 br s 6.37 br s 6.22 br s
2󸀠󸀠 4.81 dd(1.4, 3.2) 4.83 br s 4.96 br s 4.85 br s
3󸀠󸀠 4.62 dd(3.2, 9.5) 4.61m 4.81 dd(3.1, 9.6) 4.71 dd(2.0,

9.5)
4󸀠󸀠 4.30 dd(9.5, 9.6) 4.26m 4.45 dd(9.5, 9.6) 4.43 dd(9.2,

9.5)
5󸀠󸀠 4.60m 4.61m 4.74m 4.67br dq

(ca. 9, 6)
6󸀠󸀠 1.53 d(6.2) 1.53 d(6.2) 1.55 d(6.0) 1.55 d(6.0)
1󸀠󸀠󸀠 5.37 d(7.4) 5.31 d(6.7) 5.42 d(7.2) 5.26 d(7.5)
2󸀠󸀠󸀠 5.52 dd(7.4, 8.9) 5.87 dd(6.7, 8.0) 4.74m 4.39 dd(7.5,

8.6)
3󸀠󸀠󸀠 4.23m 4.18m 5.44dd(3.4, 9.6) 4.24m
4󸀠󸀠󸀠 5.26 ddd(5.1, 8.9,

9.2)
4.23m 4.49br s 5.50 br s

5󸀠󸀠󸀠 3.47 dd(9.2, 11.5) 3.71 br d(ca. 11) 3.79 br d(ca. 12) 3.75 br d(ca. 13)
4.17 dd(5.1, 11.5) 4.23 dd(2.4, 10.8) 4.18 dd(2.6, 12.3) 4.13 dd(2.3,

13.2)
OAc 1.99 s(2󸀠󸀠󸀠-OAc) 1.98 s(2󸀠󸀠󸀠-OAc) 1.89 s(3󸀠󸀠󸀠-OAc) 2.02 s(4󸀠󸀠󸀠-OAc)

1.91 s(4󸀠󸀠󸀠-OAc)

Table 3-5-35: Cos, MFs, and TSs of oleanane-type saponins 3-5-127∼3-5-155.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-127 oleanolic
acid-3-O-α-L-rhamnopyranosyl(1→3)-6󸀠-O-methyl-β-
D-glucopyranosyl-28-O-β-D-glucopyranoside

C49H78O18 C5D5N [116]
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Table 3-5-35 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-128 3-O-{β-D-glucopyranosyl-(1→3)-β-D-glucopyranosyl-
(1→3)-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl}oleanolic acid
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C71H116O36 C5D5N [117]

3-5-129 3-O-[β-D-glucopyranosyl(1→2)-α-L-
arabinopyranosyl] oleanolic acid
28-O-[β-D-glucopyranosyl
(1→6)-β-D-glucopyranosyl] ester

C53H86O22 C5D5N [118]

3-5-130 aralia-saponin V C54H88O23 C5D5N [119]
3-5-131 3-O-{2󸀠-(2󸀠󸀠-O-glycolyl)-glyoxylyl-β-D-

glucuronopyranosyl}28-O-β-D-glucopyranosyl
olean-12-en-3β-ol-28-oic acid

C46H70O19 CD3OD [110]

3-5-132 helixoside B C54H88O23 CD3OD [120]
3-5-133 3β-O-L-arabinopyranosyl olean-12-en-28-oic acid

28-O-β-D-glucopyranosyl ester
C41H66O12 CD3OD [121]

3-5-134 β-D-glucopyranosyl(1→2)-β-D-glucopyranosyl-3-O-
{β-D-glucopyranosyl(1→2)-[α-L-
arabinopyranosyl(1→6)]-β-D-glucopyranosyl}-
oleanolate

C59H96O27 C5D5N [108]

3-5-135 gleditsioside H C74H120O37 C5D5N [122]
3-5-136 araliasaponin II C53H86O22 [109]
3-5-137 araliasaponin VI C53H86O22 [109]
3-5-138 oleanolic acid

3-O-[β-D-glucuronopyranoside-6-O-butyl
ester]-28-O-β-D-glucopyranoside

C42H66O13 C5D5N [123]

3-5-139 3-O-(methyl-β-D-glucuronopyranosiduronoate)-
28-O-β-D-glucopyranosyl oleanolate

C43H68O14 CDCl3-
DMSO-d6

[124]

3-5-140 2󸀠,3󸀠-O-diacetylsalsoloside C C51H78O20 CD3OD [125]
3-5-141 3-O-{[β-D-glucopyranosyl-(1→2)]-[β-D-xylopyranosyl-

(1→4)]-[3-O-acetyl]-β-D-glucuronopyranosyl}-28-O-
[β-D-glucopyranosyl]-oleanolic acid

C55H86O24 C5D5N [125]

3-5-142 3-O-{[β-D-glucopyranosyl(1→2)]-[α-L-
arabinofuranosyl-(1→4)]-[3-O-acetyl]-β-D-
glucuronopyranosyl}-28-O-[β-D-glucopyranosyl]-
oleanolic acid

C55H86O24 CD3OD [125]

3-5-143 leonticin E C65H106O31 C5D5N-
CD3OD

[126]

3-5-144 leonticin G C70H114O35 C5D5N-
CD3OD

[126]

3-5-145 anhuienoside C C53H86O21 C5D5N [127]
3-5-146 anhuienoside D C53H86O21 C5D5N [127]
3-5-147 anhuienoside E C60H98O26 C5D5N [127]
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Table 3-5-35 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-148 anhuienoside F C65H106O30 C5D5N [127]
3-5-149 3β-[(O-α-L-rhamnopyranosyl-(1→6)-O-β-D-

glucopyranosyl-(1→4)-O-β-D-glucopyranosyl-
(1→4)-O-β-D-ribopyranosyl-(1→3)-O-α-L-
rhamnopyranosyl-(1→2)-α-L-arabinopyranosyl)
oxy]olean-12-en-28-oic acid β-D-glucopyranosyl
ester

C70H114O34 C5D5N [128]

3-5-150 3β-[(O-β-D-glucopyranosyl-(1→4)-O-β-D-
ribopyranosyl-(1→3)-O-α-L-rhamnopyranosyl-
(1→2)-α-L-arabinopyranosyl)oxy]olean-12-en-28-oic
acid O-β-D-glucopyranosyl ester

C58H94O25 C5D5N [128]

3-5-151 monepaloside G C52H84O21 C5D5N [129]
3-5-152 monepaloside H C52H84O21 C5D5N [129]
3-5-153 monepaloside I C58H94O26 C5D5N [129]
3-5-154 monepaloside J C59H96O27 C5D5N [129]
3-5-155 ginsenoside-ROA C54H86O24 C5D5N [130]
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Table 3-5-36: 1H NMR spectroscopic data of oleanane-type saponins 3-5-127, 3-5-128, and 3-5-
130∼3-5-132.

H 3-5-127 3-5-130 3-5-131 3-5-132 3-5-128 H 3-5-128

3 3.29 dd(10, 4) 3.24 dd 3.20 dd 3.18 3.23 dd 1󸀠󸀠󸀠󸀠󸀠 6.22 d(8.0)
(11.5, 4.0) (12, 4) (12.0, 3.0)

12 5.4 t(2) 5.39 br s 5.24 br t(3) 5.25 br s 5.42 br s 2󸀠󸀠󸀠󸀠󸀠 4.13
18 3.19 dd 3.56 dd 2.85 dd 2.86 dd 3.18 dd 3󸀠󸀠󸀠󸀠󸀠 4.20

(10, 2.5) (14.0, 4.5) (14, 4) (13.2, 3.2) (14.0, 3.0)
23 0.83 s 1○ 1.23 s 1.05 s 1.08 s 1.24 s 4󸀠󸀠󸀠󸀠󸀠 4.30
24 0.89 s 1○ 1.06 s 0.83 s 0.86 s 1.08 s 5󸀠󸀠󸀠󸀠󸀠 4.11
25 0.92 s 1○ 0.78 s 0.95 s 0.96 s 0.86 s 6󸀠󸀠󸀠󸀠󸀠 4.32, 4.65
26 0.92 s 1○ 1.06 s 0.79 s 0.80 s 1.08 s 1󸀠󸀠󸀠󸀠󸀠󸀠 4.97 d(8.0)
27 1.08 s 1○ 1.23 s 1.15 s 1.15 s 1.23 s 2󸀠󸀠󸀠󸀠󸀠󸀠 3.92 t(8.5)
29 1.23 s 1○ 0.88 s 0.9 s 0.91 s 0.90 s 3󸀠󸀠󸀠󸀠󸀠󸀠 4.15
30 1.27 s 1○ 0.86 s 0.92 s 0.94 s 0.90 s 4󸀠󸀠󸀠󸀠󸀠󸀠 4.37
1󸀠 4.87 d(8) 4.81 d(8.0) 4.39 d(7.8) 4.44 d(7.5) 4.76 d(6.2) 5󸀠󸀠󸀠󸀠󸀠󸀠 3.67
2󸀠 4.02 (ov) 4.34 3.42 t(7.7) – 4.70 t(8.0) 6󸀠󸀠󸀠󸀠󸀠󸀠 4.07, 4.21
3󸀠 4.26 t(9) 4.24 3.56m – 4.30 1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.81 br s
4󸀠 – 4.01 3.56m – 4.48 2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.65
5󸀠 4.53 (ov) 3.80 3.56m – 3.65 3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.52

4.14
6󸀠 3.77 s (CO2Me) 4.45 – 4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.30
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Table 3-5-36 (continued)

H 3-5-127 3-5-130 3-5-131 3-5-132 3-5-128 H 3-5-128

1󸀠󸀠 4.73 d(2) 5.70 d(8.0) 4.67 d(7.7) 5.44 d(8.0) 5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.91 dq(9.0, 6.0)
2󸀠󸀠 – 4.06 5.01 s – 4.02 6󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 1.69 d(6.0)
3󸀠󸀠 – 4.25 – 4.16
4󸀠󸀠 – 4.14 – 4.13
5󸀠󸀠 – 3.87 – 3.71m
6󸀠󸀠 1.68 d(6) 4.44 – 4.25, 4.33
1󸀠󸀠󸀠 6.3 d(8) 5.36 d(8.0) 5.35 d(7.9) 5.25 d(8.0)
2󸀠󸀠󸀠 4.18 t(8.5) 4.02 4.02 d(15), – 4.00

4.34 d(15)
3󸀠󸀠󸀠 4.29 (ov) 4.19 – 4.19
4󸀠󸀠󸀠 4.33 (ov) 4.12 – 4.06
5󸀠󸀠󸀠 4.02 (ov) 4.17 – 3.87m
6󸀠󸀠󸀠 – 4.23 – 4.19
1󸀠󸀠󸀠󸀠 6.31 d(8.0) 5.37 d(8) 4.35 d(7.8) 5.15 d(8.0)
2󸀠󸀠󸀠󸀠 4.18 3.31 t(8) – 4.02
3󸀠󸀠󸀠󸀠 4.26 3.41 t(9) – 4.16
4󸀠󸀠󸀠󸀠 4.31 3.34m – 4.13
5󸀠󸀠󸀠󸀠 4.01 3.34m – 3.93
6󸀠󸀠󸀠󸀠 4.52 3.67 dd(12, 4) – 4.26

3.81 dd(12, 5) 4.50
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-37: 1H NMR spectroscopic data of oleanane-type saponins 3-5-129 and 3-5-133∼3-5-136.

H 3-5-129 3-5-133 3-5-134 3-5-136 3-5-135

1 0.89, 1.52 – 1.57, 1.00 – –
2 1.83, 2.08 1.82, 1.64 2.30, 1.88 – –
3 3.20 dd(12.7, 4.0) 3.18 br d(11.0) 3.24 d(11.4) 3.35 dd(12, 4) 3.50m
5 0.73 br d(12.0) 0.79m 0.70 – –
6 1.32, 1.45 1.35, 1.54 1.46, 1.32 – –
7 1.31 1.58, 1.74 1.42, 1.32 – –
9 1.60 dd(12.0, 7.5) 1.61 – –
11 1.92 1.90, 1.90 – –
12 5.42 t(3.3) 5.24 br s 5.25 s 5.42 t-like 5.40 br t
15 1.16 br d(14.0) 1.82, 1.64 2.28, 1.15 – –

2.31 dt(14.0, 3.3)
16 1.97, 2.10 0.88 2.07, 1.94 – –
17 – 1.88 d(11)
18 3.20 dd(12.7, 4.0) 2.84 br d(10.0) 3.19 3.20 br dd(14, 4)
19 1.26, 1.78 1.12, 1.52 1.77, 1.26 – –
21 1.32, 1.20 1.35, 1.14 – –
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Table 3-5-37 (continued)

H 3-5-129 3-5-133 3-5-134 3-5-136 3-5-135

22 1.75, 1.94 1.48, 1.28 1.92, 1.78 – –
23 1.22 s 1.03 s 1.24 s 1.29 s 1.37 s
24 1.04 s 0.84 s 1.10 s 0.99 s 0.99 s
25 0.90 s 0.94 s 0.91 s 0.90 s 0.89 s
26 1.10 s 0.79 s 1.08 s 1.10 s 1.10 s
27 1.24 s 0.97 s 1.22 s 1.26 s 1.33 s
29 0.90 s 0.90 s 0.91 s 0.90 s 0.86 s
30 0.90 s 0.92 s 0.91 s 0.90 s 0.98 s
1󸀠 4.96 d(6.0) 4.26 d(7.2) 4.80 d(7.6) 4.74 d(8) 4.88 d(7.6)
2󸀠 4.57 t(6.0) 3.58 br d 4.10 4.57 dd(9, 8) 4.04
3󸀠 4.35 3.50m 4.21 4.22 (ov) 4.19
4󸀠 4.37 3.80m 4.02 – 4.11
5󸀠 3.78 d(10.0) 3.57m 3.98 α 3.74 br d(12) 4.08

4.28 3.51 dd(8.0, 4.8)
6󸀠 4.19, 4.73 d(10.4) 4.25, 4.67
1󸀠󸀠 5.17 d(8.0) 5.38 d(8.0) 5.27 d(8.6) 5.36 d(8) 5.16 d(4.9)
2󸀠󸀠 4.07 t(8.0) 3.31m 4.05 4.02 t(8) 4.50
3󸀠󸀠 4.17 t(9.0) 3.26m 4.19 4.22 (ov) 4.34
4󸀠󸀠 4.30 t(8.5) 3.34m 4.25 – 4.40
5󸀠󸀠 3.8m 3.34m 3.87 3.98 (ov) 3.75, 4.31
6󸀠󸀠 4.41 d(3.3) 3.80m 4.41 –

3.67 dd(11.6, 3.6)
1󸀠󸀠󸀠 6.24 d(8.5) 4.90 d(6.6) 6.24 d(8) 4.97 d(7.0)
2󸀠󸀠󸀠 4.13 t(8.0) 4.41 4.12 dd(8.5, 8) 4.04
3󸀠󸀠󸀠 4.20 t(8.5) 4.15 4.20 (ov) 4.06
4󸀠󸀠󸀠 4.31 t(8.5) 4.30 – 4.15
5󸀠󸀠󸀠 4.11m 4.28, 3.75 d(12.3) 4.10m 3.59, 4.38
6󸀠󸀠󸀠 4.36 dd(11.0, 3.0) 4.32 (ov)

4.70 dd(11.0, 1.5) 4.70 dd(11, 2)
1󸀠󸀠󸀠󸀠 5.02 d(8.0) 6.20 d(8.3) 5.02 d(8) 6.11 d(7.6)
2󸀠󸀠󸀠󸀠 3.99 t(8.7) 4.09 3.98 (ov) 4.34
3󸀠󸀠󸀠󸀠 4.17 t(8.5) 4.18 4.17 (ov) 4.21
4󸀠󸀠󸀠󸀠 4.19 t(9.0) 3.25 – 4.13
5󸀠󸀠󸀠󸀠 3.88m 4.08 3.87m 4.03
6󸀠󸀠󸀠󸀠 4.35 dd(12.0, 3.5) 4.65 d(10.9), 4.32 – 4.13, 4.45

4.47 dd(12.0, 2.0)
1󸀠󸀠󸀠󸀠󸀠 4.99 d(7.3) 6.37 br s
2󸀠󸀠󸀠󸀠󸀠 3.95 4.83
3󸀠󸀠󸀠󸀠󸀠 4.15 4.70
4󸀠󸀠󸀠󸀠󸀠 4.15 4.38
5󸀠󸀠󸀠󸀠󸀠 3.85 4.50
6󸀠󸀠󸀠󸀠󸀠 4.30, 4.42 1.78 d(6.1)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.39 br s
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Table 3-5-37 (continued)

H 3-5-129 3-5-133 3-5-134 3-5-136 3-5-135

2󸀠󸀠󸀠󸀠󸀠󸀠 4.45
3󸀠󸀠󸀠󸀠󸀠󸀠 4.41
4󸀠󸀠󸀠󸀠󸀠󸀠 4.19
5󸀠󸀠󸀠󸀠󸀠󸀠 4.25
6󸀠󸀠󸀠󸀠󸀠󸀠 1.59 d(5.8)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.07 d(7.3)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.07
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.03
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.09
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.50, 4.25
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.18 d(7.7)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.07
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.11
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.15
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.69, 4.30

Table 3-5-38: 1H NMR spectroscopic data of oleanane-type saponins 3-5-137∼3-5-140.

H 3-5-137 3-5-138 3-5-139 3-5-140

3 3.24 dd(12, 4) 3.36 dd(11.4, 4.2) – 3.20 dd(11.8, 3.7)
11 – – –
12 5.41 t-like 5.43 br 5.26 br t(3.5) 5.27 t(3.6)
18 3.17 br dd(14, 4) 3.20 dd(4, 13) 2.83 dd(13.5, 4.0) 2.87 dd(13.6, 4.5)
19 – – – 1.73 t(13.5)

1.17 br d(13.5)
23 1.27 s 1.29 s 1○ 1.02 s 0.97 s
24 1.07 s 1.28 s 1○ 0.89 s 0.75 s
25 0.84 s 1.10 s 1○ 0.81 s 0.96 s
26 1.07 s 0.98 s 1○ 0.71 s 0.81 s
27 1.26 s 0.92 s 1○ 0.90 s 1.17 s
29 0.90 s 0.90 s 1○ 0.92 s 0.93 s
30 0.88 s 0.86 s 1○ 1.11 s 0.95 s
1󸀠 4.79 d(8) 4.99 d(7.3) 4.35 d(7.5) 4.74 d(8.1)
2󸀠 4.68 dd(9, 8) 4.03∼4.58m 3.34m 4.9 t(9.8)
3󸀠 4.29 (ov) 4.03∼4.58m 3.40 t(8.5) 5.19 t(9.5)
4󸀠 – 4.03∼4.58m 3.63 t(8.5) 3.94 br t(9.6)
5󸀠 3.98 (ov) 4.03∼4.58m 3.46 d(9.0) 4.05 br s
OAc 2.02 s(2󸀠-OAc)

2.01 s(3󸀠-OAc)
OMe 3.74 s
1󸀠󸀠 5.43 d(8) 6.33 d(8.0) 5.43 d(8.0) 4.31 br d(5.2)
2󸀠󸀠 4.00 (ov) – 3.78 t(9.0) 3.1 br t(8)
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Table 3-5-38 (continued)

H 3-5-137 3-5-138 3-5-139 3-5-140

3󸀠󸀠 4.08 t(9) – 3.48 t(8.5) 3.28 dd(9.5, 8.5)
4󸀠󸀠 – – 3.44 t(9.0) 3.45 ddd(9.9, 9, 5)
5󸀠󸀠 3.40 t(11) – 3.36m 3.17 t(11)

3.83 dd(11.4, 5)
6󸀠󸀠 – 3.72 dd(11.0, 5.0)

3.56 dd(11.0, 5.5)
1󸀠󸀠󸀠 5.30 d(8) 0.78 t(7.4) 5.4 d(8.1)
2󸀠󸀠󸀠 3.96 (ov) 3.33 dd(9.1, 8.1)
3󸀠󸀠󸀠 4.19 (ov) 3.42 t(9.1)
4󸀠󸀠󸀠 – 3.37 t(9.1)
5󸀠󸀠󸀠 3.87m 3.36m
6󸀠󸀠󸀠 – 3.7 dd(12.2, 4.6)

3.84 dd(12.2, 1.7)
1󸀠󸀠󸀠󸀠 6.28 d(8)
2󸀠󸀠󸀠󸀠 4.17(ov)
3󸀠󸀠󸀠󸀠 4.25 (ov)
4󸀠󸀠󸀠󸀠 –
5󸀠󸀠󸀠󸀠 3.99 (ov)
6󸀠󸀠󸀠󸀠 –
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-39: 1H NMR spectroscopic data of oleanane-type saponins 3-5-141∼3-5-145.

H 3-5-141 3-5-142 3-5-143 3-5-144 3-5-145

3 3.11 dd(12.3, 4.3) 3.24 dd(12, 4.4) 3.27 dd(12, 3) 3.33 dd(12, 4) 3.29 dd
(11.6, 4.0)

12 5.38 t(3.5) 5.27 t(4.6) 5.43 br s 5.41 br s 5.37 br s
18 3.6 dd(13.6, 4) 2.88 dd(13.5, 4) 3.20 dd(13, 4) 3.18 dd(14, 4)
23 1.09 s 1.07 s 1.26 s 1.30 s 1.24 s
24 1.04 s 0.88 s 1.02 s 1.00 s 1.08 s
25 0.74 s 0.98 s 0.88 s 0.89 s 0.86 s
26 1.04 s 0.82 s 1.10 s 1.09 s 1.17 s
27 1.23 s 1.18 s 1.27 s 1.26 s 1.24 s
29 0.88 s 0.93 s 0.92 s 0.91 s 0.88 s
30 0.85 s 0.95 s 0.92 s 0.91 s 0.88 s
1󸀠 4.85 d(7.5) 4.69 d(7.4) 4.81 d(6.2) 4.74 d(7.4) 4.80 d(7.6)
2󸀠 4.42 dd(9.2, 7.3) 3.86 dd(9.2, 7.6) 4.76 t(9) 4.49 t(8) –
3󸀠 5.86 t(9) 5.27 t(9.2) 4.36 (ov) 4.26 (ov) –
4󸀠 4.54m 3.9 t(9.2) 4.54 br s 4.47 (ov) –
5󸀠 4.55m 4.08 br d(9) 3.72 d(11) 3.76 d(12) –

4.18 (ov) 4.18 (ov)
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Table 3-5-39 (continued)

H 3-5-141 3-5-142 3-5-143 3-5-144 3-5-145

1󸀠󸀠 5.13 d(7.6) 4.46 d(7.7) 5.52 d(7.7) 5.31 d(7.8) 6.50 br s
2󸀠󸀠 3.96 dd(8.6, 7.6) 3.14 dd(9.2, 7.7) 4.06 (ov) 4.02 t(9) –
3󸀠󸀠 4.22 t(9) 3.33 t(9.2) 4.20 (ov) 4.17 (ov) –
4󸀠󸀠 4.12 t(8.9) 3.11 t(9.3) 4.16 t(19) 4.28 (ov) –
5󸀠󸀠 4.03m 3.27m 3.72m 3.91m –
6󸀠󸀠 4.37 dd(11.5, 5.5) 3.58 dd(12, 7.5) 4.29 (ov) 4.46 (ov) 1.69 d(5.6)

4.62 dd(11.5, 2.5) 3.86 dd(12, 1.9) 4.38 (ov) 4.46 (ov)
OAc 2.2 s(3󸀠-OAc) 2.18 s(3󸀠-OAc)
1󸀠󸀠󸀠 5.03 d(7.5) 4.96 br s 5.32 d(7.8) 5.13 d(7.7) 6.24 d(8.0)
2󸀠󸀠󸀠 3.92 dd(8.3, 7.5) 3.9m 4.01 t(8) 4.57 t(9) –
3󸀠󸀠󸀠 4.07 t(8.8) 3.83 dd(5.6, 3.4) 4.21 (ov) 4.21 (ov) –
4󸀠󸀠󸀠 4.15 ddd 3.9m 4.20 t(9) 4.66 br s –

(10.9, 8.8, 5.6)
5󸀠󸀠󸀠 3.67 t(10.8) 3.63 dd(12, 4.8) 3.95m 4.17 (ov) –

4.31 dd(10.8, 5) 3.71 dd(12, 3.6)
6󸀠󸀠󸀠 4.35 (ov), 4.31 (ov) –

4.49 br d(11) 4.40 dd(12, 4)
1󸀠󸀠󸀠󸀠 6.31 d(8.1) 5.41 d(8.1) 6.25 d(8.2) 5.22 d(7.6) 5.01 d(7.6)
2󸀠󸀠󸀠󸀠 4.21 t(8.8) 3.34 t(8.4) 4.13 (ov) 3.98 t(9) –
3󸀠󸀠󸀠󸀠 4.29 t(8.7) 3.44 t(8.9) 4.21 (ov) 4.16 (ov) –
4󸀠󸀠󸀠󸀠 4.36 t(8.8) 3.38m 4.22 (ov) 4.17 (ov) –
5󸀠󸀠󸀠󸀠 4.03m 3.37m 4.10 (ov) 3.72 d(12) –

4.26 (ov)
6󸀠󸀠󸀠󸀠 4.4 dd(12.1, 4.3) 3.7 dd(11.9, 5.3) 4.32 (ov) –

4.47 dd(12.1, 2.3) 3.84 dd(11.9, 1.9) 4.68 (ov)
1󸀠󸀠󸀠󸀠󸀠 5.01 d(7.8) 6.23 d(8.1)
2󸀠󸀠󸀠󸀠󸀠 3.95 (ov) 4.10 (ov)
3󸀠󸀠󸀠󸀠󸀠 4.15 (ov) 4.20 (ov)
4󸀠󸀠󸀠󸀠󸀠 4.40 t(9) 4.23 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.68m 4.10m
6󸀠󸀠󸀠󸀠󸀠 4.07 (ov) 4.32 dd(12, 4)

4.25 (ov) 4.68 d(12)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.85 br s 4.98 d(7.8)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.62 br s 3.93 t(9)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.49 (ov) 4.13 (ov)
4󸀠󸀠󸀠󸀠󸀠󸀠 4.25 (ov) 4.39 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.84m 3.68m
6󸀠󸀠󸀠󸀠󸀠󸀠 1.70 d(6) 4.09 (ov)

4.25 (ov)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.83 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.61 br s
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.51 dd(9, 3)
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.25 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.85m
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 1.70 d(6)
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Table 3-5-40: 1H NMR spectroscopic data of oleanane-type saponins 3-5-146∼3-5-150.

H 3-5-146 3-5-147 3-5-148 3-5-149 3-5-150

3 3.33 dd(11.6,
3.6)

3.34 dd(11.6,
4.0)

3.30 dd(10.6,
4.0)

3.27 dd(11.7,
4.1)

3.24 dd(11.7,
4.1)

12 5.40 br s 5.39 br s 5.42 br s 5.42 t-like(3.1) 5.40 t-like(3.1)
18 – – – 3.18 dd(13.6,

3.7)
3.16 dd(13.6,
3.8)

23 1.23 s 1.22 s 1.25 s 1.28 s 1.24 s
24 1.08 s 1.06 s 1.07 s 1.13 s 1.09 s
25 0.88 s 0.84 s 0.86 s 0.85 s 0.82 s
26 0.98 s 1.18 s 1.19 s 1.07 s 1.05 s
27 1.28 s 1.23 s 1.37 s 1.25 s 1.24 s
29 0.87 s 0.86 s 0.88 s 0.91 s 0.89 s
30 0.87 s 0.87 s 0.90 s 0.88 s 0.86 s
1󸀠 4.81 d(7.6) 4.85 d(7.6) 4.78 d(5.6) 4.84 d(6.0) 4.81 d(6.0)
1󸀠󸀠 6.22 d(8.0) 6.56 br s 6.39 br s 6.24 br s 6.19 br s
6󸀠󸀠 – 1.70 d(5.2) 1.63 d(6.0) 1.53 d(6.1) 1.51 d(6.2)
1󸀠󸀠󸀠 4.97 d(7.6) 6.14 d(8.0) 5.43 d(8.0) 5.85 d(5.4) 5.83 d(5.5)
1󸀠󸀠󸀠󸀠 5.83 br s 4.90 d(7.6) 6.21 d(8.0) 4.95 d(7.8) 4.98 d(7.8)
6󸀠󸀠󸀠󸀠 1.68 d(6.4) – – – –
1󸀠󸀠󸀠󸀠󸀠 5.76 br s 5.00 d(7.6) 5.10 d(7.8) 6.28 d(8.1)
6󸀠󸀠󸀠󸀠󸀠 1.68 d(6.0) – – –
1󸀠󸀠󸀠󸀠󸀠󸀠 5.79 br s 5.42 d(1.4)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.68 d(6.0) 1.58 d(5.8)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 6.31 d(8.1)

Table 3-5-41: 1H NMR spectroscopic data of oleanane-type saponins 3-5-151∼3-5-155.

H 3-5-151 3-5-152 3-5-153 3-5-154 3-5-155

1 1.52, 0.92 1.50, 0.89 1.47, 0.86 1.51, 0.92 0.77m,
1.30 t-like

2 2.11, 1.84 2.05, 1.82 2.02, 1.82 2.12, 1.85 1.86 (ov),
2.38 (ov)

3 3.33 dd(11.0, 4.3) 3.30 dd(11.0, 4.1) 3.22 3.32 dd(3.9, 12.0) 3.28 br d
5 0.80 0.78 0.73 0.78 d(11.8) 0.66 br d(11.5)
6 1.46, 1.30 1.44, 1.29 1.44, 1.28 1.46, 1.29 1.28 (ov),

1.39m
7 1.89, 1.76 1.87, 1.74 1.88, 1.75 1.88, 1.76 1.06 (ov),

1.28 (ov)
9 1.63 1.60 1.58 1.61 d(8.4) 1.52 t-like
11 1.91 1.89 1.88 1.90 1.82m,

1.86 (ov)
12 5.40 t-like 5.41 t-like 5.39 t-like 5.41 t-like 5.37 t-like
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Table 3-5-41 (continued)

H 3-5-151 3-5-152 3-5-153 3-5-154 3-5-155

15 2.29m, 1.15 2.31 br t(12.9) 2.29 br t(12.7) 2.30 br t(12.3) 1.12 t-like
1.16 1.15 1.16 2.28 (ov)

16 2.07, 1.95 2.04, 1.92 2.07, 1.95 2.06, 1.94 1.97m,
2.04 t-like

18 3.17 br d(13.4) 3.18 dd(13.9, 3.8) 3.17 br d(13.1) 3.17 dd(4.1, 13.5) 3.15 dd(13.5)
19 1.76, 1.24 1.72, 1.21 1.73, 1.23 1.74, 1.23 1.22 (ov)

1.72 t-like
21 1.34, 1.11 1.32, 1.09 1.33, 1.10 1.33, 1.10 1.32m,

1.85 (ov)
22 1.46, 1.32 1.44, 1.31 1.43, 1.31 1.45, 1.31 1.10 (ov),

1.75m
23 1.27 s 1.28 s 1.20 s 1.28 s 1.23 s
24 0.95 s 0.97 s 1.05 s 0.97 s 1.05 s
25 0.86 s 0.87 s 0.82 s 0.86 s 0.81 s
26 1.08 s 1.09 s 1.06 s 1.08 s 1.05 s
27 1.24 s 1.24 s 1.22 s 1.24 s 1.21 s
29 0.88 s 0.88 s 0.87 s 0.87 s 0.86 s
30 0.86 s 0.87 s 0.85 s 0.86 s 0.85 s
1󸀠 4.75 d(7.1) 4.75 d(7.3) 4.84 d(5.9) 4.73 d(7.3) 4.84 d(6.5)
2󸀠 4.52 3.98 4.73 t(7.2) 4.55 4.25m
3󸀠 4.19 4.09 4.32 4.16 4.25m
4󸀠 4.44 4.05 4.48 br d(6.2) 4.39 4.45 br d(10.5)
5󸀠 4.26, 3.79 4.28 4.25 4.20 4.56 t-like(9)

3.68 br d(11.0) 3.74 br d(10.4) 3.74 br d(11.7)
1󸀠󸀠 5.24 5.24 d(6.9) 5.19 d(7.2) 5.33 d(7.9) 5.32 d(7.5)
2󸀠󸀠 4.47 4.48 t(7.9) 4.47 4.00 4.07m
3󸀠󸀠 4.17 4.12 4.13 4.26 4.15m
4󸀠󸀠 4.32 4.25 4.32 4.28 4.23m
5󸀠󸀠 4.26, 3.98 4.30 4.28 3.91 3.87m

3.78br d(12.3) 3.73 br d(10.8)
6󸀠󸀠 4.50, 4.45 4.39 br d(12)

4.45 br d(12)
1󸀠󸀠󸀠 6.23 d(8.1) 6.24 d(8.2) 5.44 d(7.8) 5.16 d(7.9) 6.23 d(7.5)
2󸀠󸀠󸀠 4.10 4.09 4.00 4.05 4.09m
3󸀠󸀠󸀠 4.20 4.20 4.13 4.14 4.18m
4󸀠󸀠󸀠 4.29 4.28 4.13 4.18 4.23m
5󸀠󸀠󸀠 4.07 4.06 3.60 3.97 4.06m
6󸀠󸀠󸀠 4.68 br d(10.4) 4.69 br d(11.4) 4.34, 4.24 4.49, 4.25 4.30m

4.31 4.30 4.66 d(10.0)
1󸀠󸀠󸀠󸀠 5.00 d(7.7) 5.01 d(7.9) 6.25 d(7.7) 6.23 d(8.2) 5.00 d(8.0)
2󸀠󸀠󸀠󸀠 3.96 3.96 4.12 4.11 3.96 br t(8.5)
3󸀠󸀠󸀠󸀠 4.15 4.15 4.20 4.21 4.16m
4󸀠󸀠󸀠󸀠 4.16 4.17 4.31 4.30 4.18m
5󸀠󸀠󸀠󸀠 3.85 3.87 4.08 4.07 3.84m
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Table 3-5-41 (continued)

H 3-5-151 3-5-152 3-5-153 3-5-154 3-5-155

6󸀠󸀠󸀠󸀠 4.43, 4.31 4.43 br d(11.0) 4.68 br d(10.4) 4.69 d(10.7) 4.30m
4.31 4.31 4.32 4.39 br d(12)

1󸀠󸀠󸀠󸀠󸀠 5.02 d(7.8) 5.01 d(7.6)
2󸀠󸀠󸀠󸀠󸀠 3.97 3.97
3󸀠󸀠󸀠󸀠󸀠 4.15 4.15
4󸀠󸀠󸀠󸀠󸀠 4.16 4.17
5󸀠󸀠󸀠󸀠󸀠 3.85 3.86
6󸀠󸀠󸀠󸀠󸀠 4.44 br d(11.4) 4.44

4.32 4.31

Table 3-5-42: Cos, MFs, and TSs of oleanane-type saponins 3-5-156∼3-5-221.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-156 arganine A C64H104O33 CD3OD [131]
3-5-157 arganine B C63H102O33 CD3OD [131]
3-5-158 butyroside D C57H90O29 C5D5N [132]
3-5-159 butyroside B C57H92O28 C5D5N [133]
3-5-160 3-O-(β-D-glucopyranosyl)-28-O-(α-L-

rhamnopyranosyl-(1→3)-β-D-xylopyranosyl-
(1→4)-α-L-rhamnopyranosyl(1→2)-α-L-
arabinopyranosyl)-16-α-hydroxyprotobassic acid

C52H84O21 CD3OD [134]

3-5-161 platycoside G1 C64H104O34 C5D5N [135]
3-5-162 platycoside G2 C59H96O30 C5D5N [135]
3-5-163 beciumecine 2 C59H96O28 DMSO-d6 [136]
3-5-164 beciumecine 1 C64H104O32 DMSO-d6 [136]
3-5-165 centellasaponin D C48H78O19 C5D5N [137]
3-5-166 3-O-(β-D-glucopyranosyl)-28-O-(α-L-

rhamnopyranosyl-(1→3)-β-D-xylopyranosyl-
(1→4)[α-L-rhamnopyranosyl(1→3)]α-L-
rhamnopyranosy(1→2)α-L-arabinopyranosy
protobassic acid

C64H102O32 CD3OD [134]

3-5-167 3-O-(β-D-glucopyranosyl-(1→3)-β-D-
glucopyranosy)-28-O-(α-L-rhamnopyranosyl-
(1→3)-β-D-xylopyranosyl(1→4)-α-L-
rhamnopyranosyl(1→2)-α-L-
arabinopyranosyl) probassic acid

C52H84O21 CD3OD [134]

3-5-168 combreglucoside C36H58O12 C5D5N [138]
3-5-169 madlongiside C C35H56O10 C5D5N [139]
3-5-170 madlongiside D C41H66O14 C5D5N [139]
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Table 3-5-42 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-171 sideroxyloside B C68H110O35 CD3OD [140]
3-5-172 platycoside G3 C63H102O32 C5D5N [135]
3-5-173 desacylbellidioside B4 C64H104O30 CD3OD [141]
3-5-174 bellisoside A C63H100O29 C5D5N [142]
3-5-175 bellisoside C C63H102O28 C5D5N [142]
3-5-176 bellisoside D C65H104O29 C5D5N [142]
3-5-177 bellisoside E C63H102O28 C5D5N [142]
3-5-178 conyzasaponin F C68H110O36 C5D5N [143]
3-5-179 masonoside C C80H132O36 CD3OD [144]
3-5-180 2α,3α,19α,23-tetrahydroxyolean-12-ene-28-O-β-

D-galactoside
C36H58O11 CD3OD [145]

3-5-181 bellidioside A C58H92O27 CD3OD [146]
3-5-182 3-β-O-[α-L-rhamnopyranosyl(1→3)-β-D-

glucuronopyranosyl]22β,3β,23-trihydroxyolean-
12-en-28-oic acid-28-O-β-D-glucopyranosyl
ester

C49H78O20 CD3OD [147]

3-5-183 mimusin C64H104O32 C5D5N [148]
3-5-184 bellidiastroside B3 C53H86O23 CD3OD [149]
3-5-185 bellidiastroside UD2 C47H76O20 CD3OD [149]
3-5-186 asteryunnanoside A C42H68O14 C5D5N [150]
3-5-187 polygalasaponin XI C54H88O25 C5D5N [151]
3-5-188 julibroside J28 C104H165NO48 C5D5N [152]
3-5-189 julibrosides J9 C101H160O49 C5D5N [153]
3-5-190 leonticin D C53H86O23 C5D5N-

CD3OD
[126]

3-5-191 aralia-saponin VIII C60H98O30 C5D5N [119]
3-5-192 leiyemudanoside A C47H76O19 C5D5N [154]
3-5-193 leiyemudanoside B C59H96O28 C5D5N [154]
3-5-194 aster saponin G C57H92O26 C5D5N [155]
3-5-195 rivaloside C C44H70O16 C5D5N [156]
3-5-196 spinoside C5 C48H78O19 C5D5N [157]
3-5-197 3-β-O-[α-L-rhamnopyranosyl(1→3)-β-D-

glucuronopyranosyl]2β,3β-dihydroxyolean-12-
en-28-oic acid 28-O-β-D-glucopyranosyl
ester

C48H76O19 CD3OD [147]

3-5-198 3-O-α-L-arabinopyranosyl echinocystic
acid-28-O-α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C53H86O22 C5D5N [85]

3-5-199 3-O-[β-D-glucopyranosyl-(1→3)]-[β-D-
glucopyranosyl-(1→2)]-α-L-arabinopyranosyl
echinocystic acid 28-O-[α-L-rhamnopyranosyl-
(1→4)-β-D-glucopyranosyl-(1→6)-
β-D-glucopyranosyl] ester

C65H106O32 C5D5N [158]
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Table 3-5-42 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-200 3-O-[β-D-3-O-trans-coumaroyl-glucopyranosyl-
(1→3)]-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl echinocystic
acid-28-O-α-L-rhamnopyranosyl-(1→4)-β-D-
(1→6)-β-D-glucopyranosyl] ester

C74H112O34 C5D5N [158]

3-5-201 shimadoside A C57H90O26 C5D5N [159]
3-5-202 gleditsioside J C74H120O39 C5D5N [122]
3-5-203 leonticin H C70H114O36 C5D5N-

CD3OD
[126]

3-5-204 3-O-[β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→3)-β-D-glucopyranosyl-
(1→3)-α-L-arabinopyranosyl]-echinocystic
acid-28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl(1→6)-β-D-glucopyranosyl]
ester

C71H116O37 C5D5N [117]

3-5-205 aralia-saponin VI C54H88O24 C5D5N [119]
3-5-206 astersedifolioside B C58H94O25 CD3OD [160]
3-5-207 leiyemudanoside C C59H96O27 C5D5N [154]
3-5-208 latifoloside B C47H76O17 C5D5N [161]
3-5-209 latifoloside C C53H86O22 C5D5N [161]
3-5-210 3-O-[β-D-glucopyranosyl-(1→2)-α-L-

arabinopyranosyl]-hederagenin-28-O-β-D-
glucopyranosyl ester

C47H76O18 C5D5N [118]

3-5-211 symphytoxide B C65H106O32 CD3OD [162]
3-5-212 3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-

arabinopyranosyl]-hederagenin
28-O-{α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-[β-D-xylopyranosyl-
(1→2)-]β-D-glucopyranosyl} ester

C64H104O30 C5D5N [85]

3-5-213 3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl]-hederagenin
28-O-{α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-[α-L-arabinopyranosyl-
(1→2)]-β-D-glucopyranosyl} ester

C64H104O30 C5D5N [85]

3-5-214 aralia-saponin IX C53H86O23 C5D5N [119]
3-5-215 leonticin F C65H106O32 C5D5N-

CD3OD
[127]

3-5-216 3-O-[α-L-arabinopyranosyl]-hederagenin
28-O-[β-D-glucopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C53H86O23 CD3OD [163]
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Table 3-5-42 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-217 3-O-[β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl] hederagenin
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester

C60H96O29 C5D5N [164]

3-5-218 3β-O-β-D-galactopyranosyl-(1→3)-α-L-
rhamnopyranosyl-(1→2)-α-L-arabinopyranosyl-
23-hydroxyolean-12-en-28-oic acid
28-O-α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl
ester

C65H106O31 CD3OD [165]

3-5-219 hederagenin 3-O-[β-D-glucopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)-β-D-glucopyranosyl]-
28-O-β-D-glucopyranoside

C54H88O24 CD3OD [166]

3-5-220 3-O-[β-D-glucopyranosyl-(1→2)-α-L-
arabinopyranosyl]-27-hydroxy oleanoic acid
28-O-[β-D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester

C53H86O23 C5D5N [118]

3-5-221 spinoside C1 C48H78O18 C5D5N [158]
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Table 3-5-43: 1H NMR spectroscopic data of oleanane-type saponins 3-5-156∼3-5-159 and 3-5-165.

H 3-5-156 3-5-157 3-5-158 3-5-159 3-5-165

2 4.33 4.33 – – –
3 3.56 d(3.7) 3.56 d(3.7) – – 4.20m
6 4.47m 4.47m α 5.14 br s α 5.23m 4.99br s
12 5.42 5.42 5.72 br s 5.73 br s 5.52 dd(3.4, 3.6)
16 4.47 4.47 β 5.16 br s β 5.19 br s –
18 3.09 dd(14.5, 4.0) 3.09 dd(14.5, 4.0) 3.60m 3.65m 3.21dd(4.6, 13.7)
19 2.28 2.28 – – –
23 – – – – 4.00 d(10.3)

4.34 d(10.3)
24 0.88 s 1○ 0.88 s 1○ 1.97 s 2.01 s 1.71 s
25 0.98 s 1○ 0.98 s 1○ 2.27 s 2.25 s 1.69 s
26 1.06 s 1○ 1.06 s 1○ 1.65 s 1.69 s 1.68 s
27 1.30 s 1○ 1.30 s 1○ 1.80 s 1.79 s 1.21 s
29 1.34 s 1○ 1.34 s 1○ 1.00 s 1.00 s 0.90 s
30 1.60 s 1○ 1.60 s 1○ 1.16 s 1.18 s 0.88 s
1󸀠 4.31 d(7.7) 4.31 d(7.7) 5.29 d(7.4) 5.24 d(7.5) 6.15 d(8.2)
1󸀠󸀠 4.45 d(7.6) 4.45 d(7.6) 6.42 br s 6.48 br s 4.94 d(7.9)
1󸀠󸀠󸀠 5.61 d(3.9) 5.61 d(3.9) 5.70 br s 5.68 br s 5.77 br s
6󸀠󸀠󸀠 1.66 d(6.8) 1.68 d(5.3) 1.66 d(6.1)
1󸀠󸀠󸀠󸀠 5.07 d(1.0) 5.07 d(1.0) 5.04 d(6.4) 5.10 d(7.2)
5󸀠󸀠󸀠󸀠 3.76 3.76m – –
6󸀠󸀠󸀠󸀠 1.30 d(6.1) 1.30 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 4.55 d(7.7) 4.55 d(7.7) 6.12 d(2.3) 6.23 d(2.2)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.14 d(1.6) 5.25 d(2.9)
5󸀠󸀠󸀠󸀠󸀠󸀠 3.99m –
6󸀠󸀠󸀠󸀠󸀠󸀠 1.24 d(6.2)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-44: 1H NMR spectroscopic data of oleanane-type saponins 3-5-160∼3-5-164.

H 3-5-160 3-5-161 3-5-162 3-5-163 3-5-164

1 1.20, 2.06 1.71∼1.81m 1.86∼1.94m 1.78, 1.03 1.82, 0.98
1.91∼2.01m

2 4.35m(9.5) 4.46∼4.55m 4.51∼4.44m 4.09 bm 4.14 bm
3 3.60 d(4) 4.46∼4.55m 4.51∼4.44m 3.57 3.45 d(2.0)
5 1.32 1.91∼2.01m 1.86∼1.94m 1.36 1.17
6 4.48m 1.41∼1.44m 1.39∼1.50m 4.26 bm 4.32 bm
7 1.81, 1.55 1.41∼1.44m 1.39∼1.50m 1.59, 1.47 1.57, 1.35

1.55∼1.58m 1.68∼1.71m
9 1.91∼2.01m 1.86∼1.94m 1.48 1.45
11 1.98, 2.10 1.91∼2.01m 1.86∼1.94m 1.96, 1.88 1.97, 1.87
12 5.41 t(3) 5.63 br s 5.56 br s 5.27 t(3.6) 5.27 t(3.4)
15 1.81, 1.43 1.34 br d(8.6) 1.24 br d(8.0) 1.65, 0.98 1.65, 0.96

1.71∼1.81m
16 4.48m 5.26 br s 5.18 br s 1.92, 1.58 1.92, 1.60
18 3.08 dd(14, 3) 3.53 t(13.3) 3.52 t(13.3) 2.86 dd(13.8, 4.3) 2.87 dd(13.6, 4.0)
19 2.28 t(13.5), 1.04 1.41∼1.44m 1.39∼1.50m 1.65, 1.06 1.64, 1.06

2.77 t(13.3) 2.72 t(13.3)
21 – 2.24 br d(10.0) 2.19∼2.33m 1.33, 1.14 1.32, 1.16

2.35 t(9.6)
22 – 2.15 br t(9.6) 2.11∼2.16m 1.66, 1.44 1.68, 1.42

2.35 t(9.6) 2.19∼2.33m
23 3.41 d(12.5) 3.82∼3.90m 3.85∼3.87m 3.78, 3.69 3.55, 3.19

3.73 d(12.5) 4.66 d(8.0) 4.60 d(8.0)
24 1.34 s 4.01∼4.04m 3.95∼3.96m 4.48, 3.55 1.19 bs
25 1.62 s 1.38 s 1.34 s 1.53 bs 1.52 bs
26 1.05 s 1.08 s 1.01 s 0.93 bs 0.93 bs
27 1.31 s 1.68 s 1.63 s 1.06 bs 1.05 bs
29 0.88 s 1.01 s 0.94 s 0.88 bs 0.88 bs
30 0.98 s 1.12 s 1.06 s 0.89 bs 0.90 bs
1󸀠 4.50 d(8) 4.83 d(7.3) 4.80 d(7.6) 4.29 d(7.7) 4.29 d(7.6)
2󸀠 3.35 t(8.5) 4.07 t(7.3) 4.00 t(7.6) 3.04 3.05
3󸀠 3.40m 4.02∼4.04m 3.95∼3.96m 3.13 3.13 t(8.3)
4󸀠 3.40m 3.82∼3.90m 3.87∼3.87m 3.04 3.07
5󸀠 3.65 br d(6.5) 4.11 dd(3.8, 7.5) 4.10 dd(3.3, 7.4) 3.05 3.07
6󸀠 5.01 br d(7.5) 4.80 br d(7.1) 3.62 3.62 bd(10.7)

3.82∼3.90m 3.73∼3.75m 3.42 3.41 dd(10.7, 2.4)
1󸀠󸀠 5.59 d(4) 4.74 d(8.2) 4.69 d(7.2) 5.64 d(1.8) 5.68 d(1.2)
2󸀠󸀠 3.81m 4.02∼4.04m 3.95∼3.96m 3.62 3.61
3󸀠󸀠 3.86m 4.18∼4.21m 4.08∼4.16m 3.79 3.81
4󸀠󸀠 3.86m 4.18∼4.21m 4.08∼4.16m 3.68 3.70
5󸀠󸀠 3.51 br d(12.5) 4.18∼4.21m 4.08∼4.16m 3.76 3.79

3.92 d(12.5) 3.32 3.32
6󸀠󸀠 4.74 br d(8.2) 4.71 br d(7.1)

3.82∼3.90m 3.73∼3.75m
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Table 3-5-44 (continued)

H 3-5-160 3-5-161 3-5-162 3-5-163 3-5-164

1󸀠󸀠󸀠 5.10 br s 5.15 d(7.5) 6.45 br s 4.77 d(1.4) 4.70 d(1.5)
2󸀠󸀠󸀠 3.86m 4.02∼4.04m 4.38∼4.45m 3.65 3.77 dd(1.5, 2.4)
3󸀠󸀠󸀠 3.86m 4.82∼3.90m 3.87m 3.66 3.70 dd(2.4, 9.0)
4󸀠󸀠󸀠 3.58 t(9.5) 4.18∼4.21m 4.38∼4.45m 3.45 3.58 t(9.0)
5󸀠󸀠󸀠 3.72m 3.48 t(10.1) 4.51∼4.55m 3.50 3.53 dd(9.0, 5.7)

4.38∼4.45m
6󸀠󸀠󸀠 1.30 d(6) 1.14 d(6.3) 1.11 d(5.7)
1󸀠󸀠󸀠󸀠 4.54 d(7.5) 6.43 br s 5.73 br s 4.44 d(7.7) 5.11 d(4.3)
2󸀠󸀠󸀠󸀠 3.34 t(8.5) 4.48∼4.51m 4.38∼4.45m 3.11 3.90
3󸀠󸀠󸀠󸀠 3.46 t(9) 4.82∼3.90m 3.32
4󸀠󸀠󸀠󸀠 3.53 td(9, 4) 4.36∼4.38m 4.22∼4.28m 3.33 3.98 d(9.3)

4.46∼4.48m 3.58 d(9.3)
5󸀠󸀠󸀠󸀠 3.22 dd(11, 9) 4.82∼3.90m 4.22∼4.28m 3.71 3.37

3.87 dd(11, 5) 3.09 3.33
6󸀠󸀠󸀠󸀠 1.61 d(6.0)
1󸀠󸀠󸀠󸀠󸀠 5.14 br s 5.76 br s 4.99 d(8.0) 5.01 d(1.8) 4.54 d(7.9)
2󸀠󸀠󸀠󸀠󸀠 3.95 dd(3, 1.5) 4.02∼4.04m 3.95∼3.96m 3.68 3.06 t(7.9)
3󸀠󸀠󸀠󸀠󸀠 3.71 dd(9.5, 3.5) 4.02∼4.04m 4.08∼4.16m 3.49 3.33 t(7.9)
4󸀠󸀠󸀠󸀠󸀠 3.38 t(9.5) 4.36∼4.38m 4.08∼4.16m 3.18 3.34 dd(7.9, 4.4)
5󸀠󸀠󸀠󸀠󸀠 3.96 dq(9.5, 6) 4.36∼4.38m 3.95∼3.96m 3.88 3.72 dd(4.4, 11.7)

3.05
6󸀠󸀠󸀠󸀠󸀠 1.24 d(6) 1.71 d(5.2) 4.60 br d(6.8) 1.09 d(6.3)

4.01 t(7.7) 3.73∼3.75m
1󸀠󸀠󸀠󸀠󸀠󸀠 5.03 d(7.7) 4.93 d(1.6)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.01 t(7.7) 3.67 dd(1.6, 2.9)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.18∼4.21m 3.48 dd(2.9, 9.1)
4󸀠󸀠󸀠󸀠󸀠󸀠 3.18 dd(9.5, 9.1)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.02∼4.04m 3.91 dd(9.5, 6.2)
6󸀠󸀠󸀠󸀠󸀠󸀠 4.65 br d(8.0) 1.08 d(6.2)

3.82∼3.90m

Table 3-5-45: 1H NMR spectroscopic data of oleanane-type saponins 3-5-166∼3-5-170.

H 3-5-166 3-5-167 3-5-168 3-5-169 3-5-170

1 1.16 br d(14) 1.20, 2.05 ax 1.39 br t(13) – α 1.35m
2.06 eq 2.30 dd(13, 4) β 2.40 dd(14.5,

2.5)
2 4.32m(9.5) 4.32m(9) ax 4.40m 4.59m 4.62m
3 3.60 d(4) 3.58 d(4) ax 3.93m 4.34 d(4.0) 4.32 d(4.0)
5 1.30 1.32 ax 1.93 br s α 2.41 br s α 1.92 br s
6 4.46m 4.46m eq 5.01 br s 5.16 br s 5.14 dd(3.0, 3.0)
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Table 3-5-45 (continued)

H 3-5-166 3-5-167 3-5-168 3-5-169 3-5-170

7 1.49 br d(14) 1.80 eq 2.00m – α 2.08m
1.80br d(14) 1.55 ax 2.00m β 2.00m

9 – – 2.16m – α 1.91 dd(12.0,
6.0)

11 2.13, 1.99 1.98, 2.13 2.34m, 2.15m – α 2.11 ddd(12.0,
6.0, 3.5)
β 2.36 ddd(12.0,
12.0, 6.0)

12 5.35 t(3) 5.35 t(3) 5.55m 5.56 dd(3.0,
3.0)

5.56 dd(3.5, 3.5)

15 – – ax 2.45 br t(13) – α 1.35m
eq 1.25 br d(13) β 2.26m

16 – – ax 2.78 br t(13) –
eq 2.10m

18 2.93 dd(12, 4) 2.93 dd(14, 4) 3.46 br s 3.30 dd(13.0,
4.0)

3.33 dd(15.5, 5.0)

19 – 1.20, 1.75 eq 3.55 d(4) – α 1.84 dd(15.5,
15.5)
β 1.29 dd(15.5,
5.5)

21 – – ax 1.97m – α 1.35m
eq 1.00 br t(12) β 1.14 ddd(11.0,

3.5, 3.5)
22 – – 2.00m – α 1.73 ddd(11.0,

3.5, 3.5)
1.90m β 2.00m

23 3.39 d(12) 3.42 d(12.5) 4.35 d(11) 4.05 d(11.0) 4.01 d(10.0)
3.71 d(12) 3.73 d(12.5) 4.03 d(11) 4.36 d(11.0) 4.34 d(10.0)

24 1.30 s 1.30 s 1.69 s 2.06 s 2.03 s
25 1.61 s 1.61 s 1.75 s 2.29 s 2.27 s
26 1.06 s 1.06 s 1.70 s 1.73 s 1.69 s
27 1.13 s 1.13 s 1.51 s 1.23 s 1.24 s
29 0.90 s 0.90 s 1.10 s 0.89 s 0.89 s
30 0.94 s 0.94 s 0.92 s 0.95 s 0.98 s
1󸀠 4.49 d(7.5) 4.50 d(7) 6.25 d(8) 6.28 d(5.8) 6.43 d(4.0)
2󸀠 3.32 t(8) 3.48 t(8) 4.14 t(9) 4.59m 4.62m
3󸀠 3.40m 3.53 t(8) 4.20 t(9) 4.32m 4.50m
4󸀠 3.40m 3.45 dd(9, 7) 4.29 t(9) 4.42m 4.38m
5󸀠 3.61 d(9) 3.32m 4.20m 4.39m 3.91dd(11.0, 3.5)

3.91 dd(11.0,
2.0)

4.50m

6󸀠 3.71 dd(12, 4) 4.35m
3.88 dd(12, 2) 4.35m

1󸀠󸀠 5.65 d(4) 4.56 d(7.5) 5.96 br s
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Table 3-5-45 (continued)

H 3-5-166 3-5-167 3-5-168 3-5-169 3-5-170

2󸀠󸀠 3.83m 3.28 dd(9, 7.5) 4.62m
3󸀠󸀠 3.86m 3.32m 4.54 dd(9.5, 3.5)
4󸀠󸀠 3.83m 3.35 t(9) 4.30 dd(9.5, 9.5)
5󸀠󸀠 3.51 dd(11, 3) 3.32m 4.50m

3.93dd(11, 2)
6󸀠󸀠 3.63 dd(12, 6)

3.81 dd(12, 2.5)
1󸀠󸀠󸀠 5.06 br s 5.63 d(4)
2󸀠󸀠󸀠 3.94m 3.83m
3󸀠󸀠󸀠 3.90m 3.84m
4󸀠󸀠󸀠 3.72 t(9) 3.84m
5󸀠󸀠󸀠 3.80m 3.50 d(9)

3.90 d(9)
6󸀠󸀠󸀠 1.27 d(6)
1󸀠󸀠󸀠󸀠 5.13 d(1.5) 5.10 br s
2󸀠󸀠󸀠󸀠 3.97 dd(3, 2) 3.86 br s
3󸀠󸀠󸀠󸀠 3.70 dd(9, 3) 3.85 d(6)
4󸀠󸀠󸀠󸀠 3.39 t(9) 3.56 t(9)
5󸀠󸀠󸀠󸀠 3.98m 3.74m
6󸀠󸀠󸀠󸀠 1.24 d(6) 1.28 d(6)
1󸀠󸀠󸀠󸀠󸀠 4.50 d(7.5) 4.51 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.28 dd(8, 7.5) 3.29 t(8)
3󸀠󸀠󸀠󸀠󸀠 3.41 t(8) 3.48 t(8)
4󸀠󸀠󸀠󸀠󸀠 3.53 td(9, 3) 3.52m
5󸀠󸀠󸀠󸀠󸀠 3.16 dd(11.5, 9.5) 3.21 dd(12, 10)

3.87 dd(11.5, 5) 3.85 dd(12, 2)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.05 br s 5.13 d(1.5)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.06 dd(3, 1.5) 3.95 dd(3.5, 1.5)
3󸀠󸀠󸀠󸀠󸀠󸀠 3.74 dd(9.5, 3) 3.70 dd(9.5, 3)
4󸀠󸀠󸀠󸀠󸀠󸀠 3.41 t(9) 3.39 t(9.5)
5󸀠󸀠󸀠󸀠󸀠󸀠 3.80m 3.99 dq(9.5, 6)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.25 d(6) 1.23 d(6)

Table 3-5-46: 1H NMR spectroscopic data of oleanane-type saponins 3-5-171∼3-5-174 and 3-5-180.

H 3-5-171 3-5-172 3-5-173 3-5-174 3-5-180

1 – 1.86∼2.11m 2.07 (3.5, 14.0) – 1.52m, 1.90m
1.24 (4.0, 14.0)

2 4.42m 4.40∼4.45m 4.25 (ca. 3.5) 4.81 ddd(3.5, 3.5, 3.5) 3.66 ddd(11.0,
3.9, 3.0)

3 – 4.40∼4.45m 3.73 (3.5) 4.35 d(3.5) 3.35 d(3.0)
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Table 3-5-46 (continued)

H 3-5-171 3-5-172 3-5-173 3-5-174 3-5-180

5 – 1.86∼2.11m – – 1.30m
6 4.54m 1.47∼1.50m 1.52 – 1.45m
7 – 1.47∼1.50m 1.66 – 1.65m

1.68∼1.76m 1.47
9 – 1.86∼2.11m 1.68 – 1.85m
11 – 1.86∼2.11m 2.03, 1.98 – 2.00m
12 5.45 br t 5.46 br s 5.38 (3.5, 3.5) 5.63 dd(3.0, 3.0) 5.33m
15 – 1.27 br d(8.0) 1.76 (3.5, 15.0) – 1.70m

1.86∼2.11m 1.52 (3.0, 15.0)
16 – 5.15 br s 4.52 5.15 br s 0.89m
18 3.05 dd

(13.5, 3)
3.52 t(13.3) 3.00 (4.0, 14.5) 3.40 dd(13.5, 3.5) 3.05

19 1.82m 1.47∼1.50m 2.34 (13.6, 14.5) 2.74 dd(13.5, 13.5) 3.26 d(5.8)
2.67 t(13.2) 1.09 (4.0, 13.6)

21 – 2.20∼2.29m 1.98, 1.22 – 1.75m
22 – 2.20∼2.29m 2.00, 1.83 – 2.35m
23 – 3.88∼3.94m 3.38 4.35 d(11.0) 3.25 dd(9.0, 9.0)

4.65∼4.70m 3.32 3.74 d(11.0) 3.48 dd(9.0, 9.0)
24 1.40 s 1.45 s 0.94 s 1.39 s 0.67 s
25 1.71 s 1.25 s 1.36 s 1.58 s 1.02 s
26 1.23 s 1.05 s 0.83 s 1.18 s 0.75 s
27 1.16 s 1.63 s 1.43 s 1.78 s 1.30 s
29 1.00 s 0.91 s 0.92 s 0.93 s 0.93 s
30 1.04 s 1.06 s 0.96 s 1.04 s 0.94 s
1󸀠 4.54m 4.79 d(7.2) 5.18 d(1.8) 5.17 d(7.5) 5.37 d(1.0)
2󸀠 – 4.03∼4.06m 3.99 (3.5, 1.8) 4.03 dd(8.5, 7.5) 3.32m
3󸀠 – 4.03∼4.06m 3.77 4.19 dd(8.5, 8.0) 3.39m
4󸀠 – 3.88∼3.96m 3.4 4.24 dd(9.0, 8.0) 3.28m
5󸀠 – 4.08∼4.11m 4.04 (6.2, 9.5) 3.92 ddd(9.0, 5.0, 2.0) 3.30m
6󸀠 – 5.01∼5.15m 1.29 d(6.2) 4.33 dd(11.5, 5.0) 3.26 dd(9.8)

3.88∼3.94m 4.48 dd(11.5, 2.0) 3.82 dd(10.1)
1󸀠󸀠 5.76 d(3.3) 4.92 d(7.6) 5.42 d(8.1) 6.03 d(8.0)
2󸀠󸀠 – 3.88∼3.94m 3.97 4.50 dd(9.0, 8.0)
3󸀠󸀠 – 4.15∼4.17m 3.78 4.28 dd(9.0, 3.5)
4󸀠󸀠 – 4.15∼4.17m 3.68 5.52 d(3.5)
5󸀠󸀠 – 3.88∼3.94m 3.77 4.02 (ov)
6󸀠󸀠 4.65 br d(7.7) 1.26 d(6.5) 1.25 d(6.0)

3.88∼3.94m
OAc 2.00 s(4󸀠󸀠-OAc)

1.98 s(2󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.13 br s 6.39 br s 5.20 d(1.5) 6.08 d(1.0)
2󸀠󸀠󸀠 – 4.65∼4.70m 3.96 6.01 dd(3.0, 1.0)
3󸀠󸀠󸀠 – 3.88∼3.94m 3.86 4.80 dd(9.0, 3.0)
4󸀠󸀠󸀠 – 4.23∼4.28m 3.58 4.20 dd(9.0, 9.0)
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Table 3-5-46 (continued)

H 3-5-171 3-5-172 3-5-173 3-5-174 3-5-180

5󸀠󸀠󸀠 – 4.40∼4.45m 3.72 4.48 dq(9.0, 6.0)
4.23∼4.28m

6󸀠󸀠󸀠 1.34 1.35 d(6.4) 1.76 d(6.0)
1󸀠󸀠󸀠󸀠 5.37 5.65 br s 5.14 d(1.2) 5.17 d(7.5)
2󸀠󸀠󸀠󸀠 – 3.88∼3.94m 4.18 (1.2, 3.5) 4.06 dd(8.0, 7.5)
3󸀠󸀠󸀠󸀠 – 3.88∼3.94m 3.81 4.21 dd(8.0, 8.0)
4󸀠󸀠󸀠󸀠 – 4.23∼4.28m 4.12 4.12 ddd(10.5, 8.0, 4.5)
5󸀠󸀠󸀠󸀠 – 4.23∼4.28m 3.78, 3.68 3.52 dd(10.5, 10.5)

4.21 dd(10.5, 4.5)
6󸀠󸀠󸀠󸀠 1.63 (ov)
1󸀠󸀠󸀠󸀠󸀠 5.20 br s 5.15 d(7.6) 4.53 d(7.7) 6.15 d(1.0)
2󸀠󸀠󸀠󸀠󸀠 4.03∼4.06m 3.42 (ca. 8.0) 4.76 dd(3.0, 1.0)
3󸀠󸀠󸀠󸀠󸀠 3.88∼3.94m 3.51 (8.7, 8.7) 4.59 dd(9.0, 3.0)
4󸀠󸀠󸀠󸀠󸀠 4.15∼4.17m 3.57 4.31 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠󸀠 3.52 t(9.6) 3.94, 3.28 4.93 dq(9.0, 6.0)
6󸀠󸀠󸀠󸀠󸀠 1.34 1.66 d(6.0)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.72 d(7.7) 6.26 br s 4.90 d(1.6)
2󸀠󸀠󸀠󸀠󸀠󸀠 – 5.65 br s 3.96 (3.4, 1.7)
3󸀠󸀠󸀠󸀠󸀠󸀠 – – 3.83 (9.5, 3.4)
4󸀠󸀠󸀠󸀠󸀠󸀠 – 4.15∼4.17m 3.42 (9.5, 9.5)

4.88 d(7.8)
5󸀠󸀠󸀠󸀠󸀠󸀠 – 4.23∼4.28m 3.85 (9.5, 6.3)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.28 d(6.5)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.37

Table 3-5-47: 1H NMR spectroscopic data of oleanane-type saponins 3-5-175∼3-5-179.

H 3-5-175 3-5-176 3-5-177 3-5-178 3-5-179

2 4.75 ddd 4.75 ddd 4.75 ddd 4.83 4.31 ddd
(3.5, 3.5, 3.5) (3.5, 3.5, 3.0) (3.5, 3.5, 3.5) (4.0, 3.5, 3.5)

3 4.41 d(3.5) 4.41 d(3.5) 4.40 d(3.5) 4.35 3.61 d(3.0)
12 5.66 dd(3.0, 3.0) 5.68 dd(3.5, 3.5) 5.68 dd(3.0, 3.0) 5.64 br s 5.32 dd(3.0, 3.0)
16 5.20 br s 5.23 br s 5.22 br s 5.25 4.46 br s
18 3.42 dd(13.5,

4.0)
3.43 dd(13.0,
4.0)

3.43 dd(13.5,
3.5)

3.61 dd(14.0,
3.7)

2.95 dd(13.5,
3.5)

19 2.75 dd(13.5,
13.5)

2.76 dd(13.0,
13.0)

2.76 dd(13.5,
13.5)

ax 2.30 dd

(13.5, 13.5)
23 3.72 s 3.72 br s 3.72 s 3.68 d(10.5) 3.24 d(9.5)

4.34 d(10.5) 3.59 d(9.5)
24 1.23 s 1.23 s 1.23 s 1.37 s 0.78 s 1○

25 1.58 s 1.58 s 1.58 s 1.61 s 0.88 s 1○
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Table 3-5-47 (continued)

H 3-5-175 3-5-176 3-5-177 3-5-178 3-5-179

26 1.20 s 1.21 s 1.20 s 1.17 s 0.92 s 1○

27 1.76 s 1.77 s 1.76 s 1.77 s 0.96 s 1○

29 0.93 s 0.93 s 0.93 s 1.01 s 1.27 s 1○

30 1.02 s 1.04 s 1.04 s 1.18 s 1.39 s 1○

1󸀠 5.78 d(1.0) 5.79 d(1.0) 5.78 d(1.0) 5.17 d(7.8) 4.43 d(7.8)
2󸀠 4.72 dd(3.0, 1.0) 4.73 dd(3.5, 1.0) 4.72 dd(3.5, 1.0) 4.01 –
3󸀠 4.60 dd(9.0, 3.0) 4.60 dd(9.0, 3.5) 4.60 dd(9.0, 3.5) 4.17 –
4󸀠 4.30 dd(9.0, 9.0) 4.31 dd(9.0, 9.0) 4.30 dd(9.0, 9.0) 4.24 –
5󸀠 4.94 dq(9.0, 6.0) 4.61 dq(9.0, 6.0) 4.61 dq(9.0, 6.0) 3.91m –
6󸀠 1.62 d(6.0) 1.62 d(6.0) 1.62 d(6.0) 4.34, 4.47 –
1󸀠󸀠 6.06 d(8.0) 6.06 d(8.0) 6.06 d(8.0) 6.60 br s 4.24 d(6.5)
2󸀠󸀠 4.54 dd(9.0, 8.0) 4.53 dd(9.0, 8.0) 4.53 dd(9.0, 8.0) 4.50 3.55 dd(8.0, 6.5)
3󸀠󸀠 4.32 dd(9.0, 3.5) 4.33 dd(9.0, 3.5) 4.33 dd(9.0, 3.5) 4.59 –
4󸀠󸀠 5.57 d(3.5) 5.52 d(3.5) 5.51 d(3.5) 4.45 –
5󸀠󸀠 4.05 q(6.0) 4.02 q(6.5) 4.03 q(6.5) 3.99, 4.61 –
6󸀠󸀠 1.32 d(6.0) 1.25 d(6.5) 1.25 d(6.5)
1󸀠󸀠󸀠 6.27 d(1.5) 6.26 d(1.5) 5.59 d(1.2) 5.43 d(8.0)
2󸀠󸀠󸀠 2.63 dd(14.0,

5.0)
4.79 dd(3.0, 1.5) 4.78 dd(3.0, 1.5) 4.75 br s 3.92 dd(9.0, 8.0)

2.73 dd(14.0,
8.0)

3󸀠󸀠󸀠 4.57 ddd 4.66 dd(9.0, 3.0) 4.66 dd(9.0, 3.0) 4.45 4.06 dd(9.0, 3.5)
(8.0, 6.0, 5.0)

4󸀠󸀠󸀠 1.37 d(6.0) 4.36 dd(9.0, 9.0) 4.36 dd(9.0, 9.0) 4.48 5.39 d(3.5)
5󸀠󸀠󸀠 4.52 dq(9.0, 6.0) 4.53 dd(9.0, 6.0) 4.35 3.89 q(6.5)
6󸀠󸀠󸀠 1.77 d(6.0) 1.76 d(6.0) 1.71 d(6.2) 1.07 d(6.5)
1󸀠󸀠󸀠󸀠 6.23 d(1.0) 5.04 d(7.8) 5.04 d(7.8) 5.97 d(4.8) 5.41 d(1.5)
2󸀠󸀠󸀠󸀠 4.80 dd(3.0, 1.0) 4.09 dd(8.0, 8.0) 4.09 dd(8.0, 8.0) 4.83 d(4.8) 3.95 dd(3.5, 1.5)
3󸀠󸀠󸀠󸀠 4.66 dd(9.0, 3.0) 4.24 dd(9.0, 8.0) 4.23 dd(9.0, 8.0) –
4󸀠󸀠󸀠󸀠 4.34 dd(9.0, 9.0) 4.09 ddd 4.09 ddd 4.16 –

(10.0, 9.0, 5.0) (10.0, 9.0, 5.5) 4.55 d(9.1)
5󸀠󸀠󸀠󸀠 4.47 dq(9.0, 6.0) 3.46 dd(10.5,

10.0)
3.46 dd(10.5,
10.0)

4.08 –

4.16 dd(10.5,
5.0)

4.16 dd(10.5,
5.5)

6󸀠󸀠󸀠󸀠 1.73 d(6.0) 1.32 d(6.0)
1󸀠󸀠󸀠󸀠󸀠 5.03 d(8.0) 6.24 d(1.0) 6.23 d(1.0) 5.29 d(7.8) 4.48 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 4.08 dd(8.0, 8.0) 4.81 dd(3.5, 1.0) 4.80 dd(3.5, 1.5) 3.90 –
3󸀠󸀠󸀠󸀠󸀠 4.23 dd(8.0, 8.0) 4.61 dd(9.0, 3.0) 4.60 dd(9.0, 3.5) 4.18 –
4󸀠󸀠󸀠󸀠󸀠 4.10 ddd 4.34 dd(9.0, 9.0) 4.33 dd(9.0, 9.0) 4.00 –

(10.5, 8.0, 5.0)
5󸀠󸀠󸀠󸀠󸀠 3.46 dd(10.5,

10.5)
4.96 dq(9.0, 6.0) 4.95 dq(9.0, 6.0) 3.35 dd(11.0,

10.6)
–

4.16 dd(10.5,
5.0)

4.08

6󸀠󸀠󸀠󸀠󸀠 1.67 d(6.0) 1.67 d(6.0) –
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Table 3-5-47 (continued)

H 3-5-175 3-5-176 3-5-177 3-5-178 3-5-179

1󸀠󸀠󸀠󸀠󸀠󸀠 6.23 d(1.0) 6.48 d(0.9) 4.48 d(7.8)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.80 dd(3.0, 1.0) 2.64 dd(15.5,

5.5)
5.10 br s –

2.73 dd(15.5,
7.5)

3󸀠󸀠󸀠󸀠󸀠󸀠 4.60 dd(9.0, 3.0) 5.49 ddd(7.5,
6.0, 5.5)

–

4󸀠󸀠󸀠󸀠󸀠󸀠 4.32 dd(9.0, 9.0) 1.26 d(6.0) 4.14,
4.59 d(8.9)

–

5󸀠󸀠󸀠󸀠󸀠󸀠 4.50 dq(9.0, 6.0) 4.24 –
6󸀠󸀠󸀠󸀠󸀠󸀠 1.67 d(6.0)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.27 d(8.0)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 2.01 s 4.52
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.09
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.50
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.10
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.38
2a 2.61∼2.74 (ov) 4.23 dd(7.5, 5.0)

2.75∼2.84 (ov)
3a 5.48∼5.60 (ov)
4a 1.30 d(6.0)
8a 2.45 t(7.0)

2.46 t(7.0)
10a 2.45 t(7.0)

2.46 t(7.0)
2b 2.61∼2.74 (ov)

2.75∼2.84 (ov)
3c 5.48∼5.60 (ov)
4c 1.34 d(6.0)
2d 2.61∼2.74 (ov)

2.75∼2.84 (ov)
3d 4.57m
4d 1.40 d(6.0)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-48: 1H NMR spectroscopic data of oleanane-type saponins 3-5-181∼3-5-185.

H 3-5-181 3-5-182 3-5-183 3-5-184 3-5-185

1 2.12 dd(14.4, 2.5) – – 2.10 2.12
1.22 dd(ca. 15, ca. 4) 1.22 1.16

2 4.37 d (ca. 4) 4.36 ddd
(3.0, 3.7, 4.0)

4.88m 4.36 dd(4.5,
3.5)

4.32

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.5 Oleanane-type Saponins | 187

Table 3-5-48 (continued)

H 3-5-181 3-5-182 3-5-183 3-5-184 3-5-185

3 3.60 d(3.8) 3.62 d(3.7) 4.26m 3.66 d(3.5) 3.65
5 1.25 – – 1.34 –
6 – – 5.03m ca. 1.3 –

ca. 1.3
7 – – – 1.43, 1.43 –
9 1.58 dd(11.3) – – 1.61 1.62
11 2.02 dd(9.7) – – 2.05 2.01

1.97 t(5.3) 1.95 1.97
12 5.33 t(3.6) – 5.48 t-like 5.31 t(3.5) 5.31 t

(ca. 3.5)
15 – – – 1.76, 1.18 –
16 – – – 2.10, 1.70 –
18 2.89 dd(13.7, 4.3) 2.88 dd

(13.6, 4.4)
3.27 dd(12.5,
4.0)

2.88 dd(13.7,
4.1)

2.90 dd
(ca. 13.5,
ca. 3.5)

19 1.73m, 1.18m – – 1.76, 1.18 2.10, 1.14
21 1.94, 1.94 – – 1.45, 1.27 –
22 1.42 – – 1.87, 1.60 –
23 4.13 d(11.4) 3.23 d(12.5) – 3.65 d(11.3) 3.63

4.05 d(11.3) 3.78 d(12.5) 3.26 d(11.3) 3.26
24 1.09 s 0.96 s 1.85 s 0.98 s 0.86 s 1○

25 1.32 s 1.31 s 1.55 s 1.33 s 0.95 s 1○

26 0.85 s 0.84 s 2.07 s 0.86 s 0.98 s 1○

27 1.19 s 1.19 s 1.20 s 1.21 s 0.98 s 1○

29 0.95 s 0.94 s 1.01 s 0.95 s 1.21 s 1○

30 1.00 s 0.96 s 0.91 s 0.98 s 1.33 s 1○

1󸀠 4.37 d(7.7) 4.48 d(8.0) 4.94 d(8.0) 5.46 d(7.8) 2○

2󸀠 3.29 3.45 dd(8.0,
9.0)

3.89 3.31 –

3󸀠 3.37 3.59 dd(9.0,
9.0)

4.01 3.40 –

4󸀠 3.39 3.50 dd(9.0,
9.0)

4.01 3.41 –

5󸀠 3.30 3.66 d (9.0) 3.95m 3.34 –
6󸀠 3.84, 3.72 4.05,

4.70 dd(8.2,
1.0)

3.84, 3.75

1󸀠󸀠 5.63 d(7.8) 5.22 d(1.5) 4.82 d(7.7) 5.47 d(7.9) 2○

2󸀠󸀠 3.86 3.97 dd(1.5,
2.5)

3.88 3.89 –

3󸀠󸀠 3.83 3.75 dd(2.5,
8.9)

4.09 3.81 –
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Table 3-5-48 (continued)

H 3-5-181 3-5-182 3-5-183 3-5-184 3-5-185

4󸀠󸀠 3.65 3.41 dd(8.9,
9.0)

4.03 3.90 –

5󸀠󸀠 3.64 4.16m 3.81 3.78 –
6󸀠󸀠 4.31 dd(1.5) 1.26 d(6.5) 4.38 1.26 d(6.1) –

4.25 dd(5.0, 11.7) 4.20
1󸀠󸀠󸀠 5.27 d(1.8) 5.41 d(8.0) 6.34 d(2.8) 5.13 d(1.6) 2○

2󸀠󸀠󸀠 4.02 dd(3.4) 3.36 dd(8.0,
9.0)

4.40 3.98 dd(1.6,
3.2)

–

3󸀠󸀠󸀠 3.69 dd(9.3) 3.44 d(9.0) 4.28 3.71 –
4󸀠󸀠󸀠 3.41 t(9.3) 3.45 dd(9.0,

9.0)
4.25 3.42 –

5󸀠󸀠󸀠 3.74 dd(6.2) 3.38 d(9.0) 3.85 3.76 dd –
4.38 (ca. 6, ca. 9)

6󸀠󸀠󸀠 1.27 d(6.2) 3.71 dd(12.0,
5.0)

1.26 d(6.4) –

3.85 dd(12.0,
3.5)

1󸀠󸀠󸀠󸀠 4.58 d(7.8) 5.59 s 5.16 bs
2󸀠󸀠󸀠󸀠 3.31 4.62 4.16 dd(3.1,

1.2)
3󸀠󸀠󸀠󸀠 3.41 4.41 3.89
4󸀠󸀠󸀠󸀠 3.33 4.16 4.12 ddd

(3.5, 5.0, 9.0)
5󸀠󸀠󸀠󸀠 3.38 4.74m 3.78, 3.67
6󸀠󸀠󸀠󸀠 3.94 dd(2.2) 1.59 d(6.1)

3.67 dd(6.4, 11.7)
1󸀠󸀠󸀠󸀠󸀠 4.97 d(7.9)
2󸀠󸀠󸀠󸀠󸀠 3.89
3󸀠󸀠󸀠󸀠󸀠 4.03
4󸀠󸀠󸀠󸀠󸀠 4.00
5󸀠󸀠󸀠󸀠󸀠 4.12

3.41 dd(11.0,
0.5)

1󸀠󸀠󸀠󸀠󸀠󸀠 5.98 s
2󸀠󸀠󸀠󸀠󸀠󸀠 4.40
3󸀠󸀠󸀠󸀠󸀠󸀠 4.40
4󸀠󸀠󸀠󸀠󸀠󸀠 4.18
5󸀠󸀠󸀠󸀠󸀠󸀠 4.27m
6󸀠󸀠󸀠󸀠󸀠󸀠 1.64 d(5.8)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
2○The data of anomeric protons at δ 4.37 d(7.7), 5.39 d(8.1), and 4.39 d(7.8) were not assigned in the
literature.
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Table 3-5-49: 1H NMR spectroscopic data of oleanane-type saponins 3-5-187∼3-5-189, 3-5-194, and
3-5-195.

H 3-5-187 3-5-188 3-5-189 3-5-194 3-5-195

1 – – – – 1.80m,
1.65m

2 4.73m – – – 5.43 bs
3 4.17 d(3) – – – 3.80 bs
12 5.44 t-like 5.60 br s 5.61 br s 5.57 br s 5.49 bs
18 3.13 dd(14, 4) – – – 2.15 bs
19 – – – – 3.51 bs
23 3.63 d(11),

4.29 d(11)
1.18 s 1.28 s 1.00 s 1○ 0.96 s 1○

24 1.35 s 0.99 s 1.00 s 1.05 s 1○ 0.97 s 1○

25 1.48 s 0.94 s 0.95 s 1.09 s 1○ 1.08 s 1○

26 1.08 s 1.18 s 1.14 s 1.28 s 1○ 1.10 s 1○

27 1.18 s 1.89 s 1.86 s 1.30 s 1○ 1.15 s 1○

29 0.86 s 1.03 s 1.04 s 1.39 s 1○ 1.20 s 1○

30 0.86 s 1.05 s 1.08 s 1.80 s 1○ 1.49 s 1○

OAc 1.94 s(2-OAc)
1󸀠 5.10 d(8) 5.03 d(8.5) 4.91 d(7.8) 4.80 d(7.8) 6.30 d(8.1)
2󸀠 4.11 t(8.5) – – – –
1󸀠󸀠 5.36 d(8) 4.99 d(8.5) 5.15 br s 4.72 d(7.8) 5.02 d(7.7)
6󸀠󸀠 – 1.48 d(5.5) –
1󸀠󸀠󸀠 6.18 d(8) 5.08 d(6.0) 4.98 d(7.4) 6.32 d(4.4)
2󸀠󸀠󸀠 4.44 t(8.5) – – –
1󸀠󸀠󸀠󸀠 5.69 d(8) 6.06 d(7.5) 6.03 d(7.2) 6.20 br s
6󸀠󸀠󸀠󸀠 – – – 1.73 d(6)
1󸀠󸀠󸀠󸀠󸀠 5.91 br s 5.88 br s 5.16 d(7.3)
6󸀠󸀠󸀠󸀠󸀠 1.78 d(5.5) 1.74 d(5.5) –
1󸀠󸀠󸀠󸀠󸀠󸀠 5.35 d(7.0) 5.31 d(7.5) –
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 6.28 br s 6.24 br s –
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.86 d(8.0) 4.83 d(9.5) –
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 1.35 d(6.0) 1.32 d(6.1)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.83 d(8.0) 4.85 d(8.0)
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 1.59 d(5.0) 1.57 d(5.0) –
3a 6.88 t(7.5) 7.02 br s –
7a 6.22 dd(11.0, 17.0) 6.19 dd(11.1, 17.6) –
8a 5.25 d(11.0) 5.21 d(11.1)

5.45 d(17.0) 5.39 d(17.6)
9a 1.83 s 4.70 s
10a 1.53 s 1.49 s
3b 7.10 t(7.5) 7.02 br s
5b 1.71 t(7.8)
7b 6.31 dd(11.0, 18.0) 6.19 dd(11.1, 17.6)
8b 5.18 d(11.0) 5.21 d(11.1)

5.41 d(18.0) 5.41 d(17.6)
9b 1.93 s 1.86 s
10b 1.45 s 1.52 s
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-50: 1H NMR spectroscopic data of oleanane-type saponins 3-5-186, 3-5-190, 3-5-191, 3-5-
196, and 3-5-197.

H 3-5-186 3-5-190 3-5-191 3-5-196 3-5-197

2 4.23m – – – 4.27 ddd(3.0,
3.7, 4.0)

3 4.20m 4.15 (ov) 4.12 dd(4.0, 11.5) 3.98 s –
12 5.43 br s 5.61 br s 5.56 br s 5.54 s –
16 – 5.25 br s 5.05 br s – –
18 3.08 dd(13.5, 3.5) 3.52 dd(14, 4) 3.48 dd(4.0, 14.0) 3.36 dd(14.3, 3.8) 2.90 dd(13.6,

4.4)
19 1.73m, 1.18m – – – –
23 3.63 d(10.5) 3.64 d(11) 3.64 d(11.0) 3.72 d(11.4) 1.11 s

4.18 d(10.5) 4.17 (ov) 4.26 d(11.0) 3.92 d(11.4)
24 0.75 s 1○ 1.00 s 1.03 s 0.85 s 1○ 1.11 s
25 0.82 s 1○ 0.94 s 0.89 s 1.06 s 1○ 1.29 s
26 1.03 s 1○ 1.03 s 1.11 s 1.14 s 1○ 0.85 s
27 1.08 s 1○ 1.79 s 1.74 s 1.24 s 1○ 1.18 s
29 1.12 s 1○ 1.02 s 0.94 s 3.56 s(2H) 0.94 s
30 1.14 s 1○ 1.10 s 0.97 s 1.25 s 1○ 0.96 s
1󸀠 6.21 d(8.0) 4.90 d(7.3) 4.98 d(7.5) 6.32 d(8.1) 4.44 d(8.0)
2󸀠 4.51 dd(8.0, 8.3) 4.38 t(8) 4.27 – –
3󸀠 4.38 4.11 (ov) 4.02 – –
4󸀠 4.36 4.31 br s 4.28 – –
5󸀠 4.00 3.73 d(11), 4.21 (ov) 3.63 – –
6󸀠 4.41 4.48 (ov)
1󸀠󸀠 6.65 br s 6.26 d(8.1) 5.64 d(8.0) 5.04 d(7.7) 5.22 d(1.5)
2󸀠󸀠 4.83 4.05 t(9) 4.07 – 3.98 d(1.5)
3󸀠󸀠 4.58 4.19 t(9) 4.14 – –
4󸀠󸀠 4.34 4.21 (ov) 4.13 – –
5󸀠󸀠 4.58 4.11 (ov) 4.22 – 4.14 d(8.0)
6󸀠󸀠 1.77 d(6.1) 4.32 (ov), 4.69 d(12) 4.34 (ov) – 1.26 d(6.5)
1󸀠󸀠󸀠 4.99 d(7.8) 5.29 d(8.0) 5.91 s 5.42 d(8.2)
2󸀠󸀠󸀠 3.92 t(8) 3.99 – –
3󸀠󸀠󸀠 4.14 (ov) 4.22 – –
4󸀠󸀠󸀠 4.36 (ov) 3.98 – –
5󸀠󸀠󸀠 3.72 d(10) 3.95 – –
6󸀠󸀠󸀠 4.11 (ov), 4.27 (ov) 4.40 (ov) 1.76 d(6.2) –
1󸀠󸀠󸀠󸀠 5.87 bs 5.13 d(8.0)
2󸀠󸀠󸀠󸀠 4.64 br s 4.01
3󸀠󸀠󸀠󸀠 4.50 dd(9, 2) 3.90
4󸀠󸀠󸀠󸀠 4.29 (ov) 4.02
5󸀠󸀠󸀠󸀠 4.87m 4.12
6󸀠󸀠󸀠󸀠 1.72 d(6) 4.44 (ov)
1󸀠󸀠󸀠󸀠󸀠 6.32 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 4.15
3󸀠󸀠󸀠󸀠󸀠 4.25
4󸀠󸀠󸀠󸀠󸀠 4.30
5󸀠󸀠󸀠󸀠󸀠 4.02
6󸀠󸀠󸀠󸀠󸀠 4.32 (ov)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-51: 1H NMR spectroscopic data of oleanane-type saponins 3-5-199, 3-5-200, and 3-5-
202∼3-5-204.

H 3-5-199 3-5-200 3-5-202 3-5-203 3-5-204

3 3.26 dd(12.0, 4.5) 3.25 dd(12.0, 4.5) 3.40m 3.38 dd(4, 12) 3.34 dd(12.0,
3.0)

5 0.80 d(12.0) 0.80 d(11.5) – – –
12 5.59 br t(3.0) 5.59 br t(3.0) 5.60 br t 5.57 br s 5.60 t(3.0)
16 5.27 br s 5.27 br s 5.22 br t 5.31 br s 5.28 br s
18 3.50 dd(14.0, 3.5) 3.50 dd(14.0, 3.5) – 3.53 dd(13, 4) 3.51 dd(14.0,

3.0)
23 1.24 s 1.23 s 1.30 s 1.27 s 1.28 s
24 1.09 s 1.10 s 0.94 s 1.01 s 1.00 s
25 0.91 s 0.90 s 0.91 s 0.91 s 0.94 s
26 1.11 s 1.11 s 0.99 s 1.02 s 1.13 s
27 1.80 s 1.81 s 1.84 s 1.76 s 1.83 s
29 0.99 s 0.99 s 0.92 s 1.02 s 1.00 s
30 1.06 s 1.06 s 1.12 s 1.12 s 1.07 s
1󸀠 4.78 d(6.7) 4.77 d(6.7) 4.90 d(7.9) 4.76 d(6.7) 4.68 d(7.4)
2󸀠 4.72 4.68 4.05 4.48 t(9) 4.51 t(8.0)
3󸀠 4.33 4.29 4.20 4.24 (ov) 4.18
4󸀠 4.48 4.50 4.14 4.49 br s 4.37
5󸀠 3.67, 4.18 3.68, 4.18 4.10 3.78 d(11), 4.20 (ov) 3.68, 4.19
6󸀠 4.25, 4.66
1󸀠󸀠 5.49 d(8.0) 5.43 d(8.0) 5.16 d(4.9) 5.31 d(7.9) 5.36 d(8.0)
2󸀠󸀠 4.03 4.02 4.52 4.00 (ov) 4.14
3󸀠󸀠 4.18 4.12 4.38 4.19 (ov) 3.96
4󸀠󸀠 4.13 4.09 4.40 4.30 (ov) 4.04
5󸀠󸀠 3.70 3.69 3.75, 4.30 3.91m 3.86
6󸀠󸀠 4.27, 4.34 4.25, 4.36 4.47 (ov), 4.47 (ov) 4.20, 4.39
1󸀠󸀠󸀠 5.28 d(8.0) 5.28 d(8.0) 4.99 d(7.0) 5.12 d(7.8) 5.09 d(8.0)
2󸀠󸀠󸀠 3.99 4.10 4.03 4.59 t(9) 4.05
3󸀠󸀠󸀠 4.20 5.98 4.08 4.20 (ov) 4.28
4󸀠󸀠󸀠 4.18 4.39 4.15 4.69 br s 4.10
5󸀠󸀠󸀠 3.93m 3.97m 3.56, 4.40 4.17m 3.96
6󸀠󸀠󸀠 4.31 4.35 4.29 (ov) 4.20

4.47 4.45 4.42 (ov) 4.52
1󸀠󸀠󸀠󸀠 6.22 d(8.5) 6.22 d(8.5) 6.12 d(7.6) 5.24 d(7.7) 5.18 d(8.0)
2󸀠󸀠󸀠󸀠 4.05 4.05 4.39 4.02 (ov) 4.05
3󸀠󸀠󸀠󸀠 4.17 4.17 4.20 4.15 (ov) 4.16
4󸀠󸀠󸀠󸀠 4.22 4.23 4.25 4.18 (ov) 4.04
5󸀠󸀠󸀠󸀠 4.08 4.08 4.00 3.71 d(11), 4.33 (ov) 3.91
6󸀠󸀠󸀠󸀠 4.30, 4.64 4.30, 4.64 4.30, 4.39 4.20, 4.42
1󸀠󸀠󸀠󸀠󸀠 4.96 d(8.0) 4.96 d(8.0) 6.54 br s 6.25 d(8.1) 6.22 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 3.91 3.91 4.85 4.09 t(9) 4.06
3󸀠󸀠󸀠󸀠󸀠 4.15 4.13 4.76 4.21 t(9) 4.17
4󸀠󸀠󸀠󸀠󸀠 4.37 4.37 4.38 4.23 (ov) 4.30
5󸀠󸀠󸀠󸀠󸀠 3.66m 3.66 4.48 4.10m 4.08
6󸀠󸀠󸀠󸀠󸀠 4.08, 4.20 4.08, 4.20 1.65 d(6.1) 4.34 dd(12, 5) 4.30, 4.64

4.66 (ov)
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Table 3-5-51 (continued)

H 3-5-199 3-5-200 3-5-202 3-5-203 3-5-204

1󸀠󸀠󸀠󸀠󸀠󸀠 5.82 br s 5.82 d(2.0) 5.17 d(7.3) 4.99 d(7.8) 4.96 d(8.0)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.65 dd(3.0, 1.5) 4.65 dd(3.0, 2.0) 4.47 3.92 t(9) 3.91 t(8.0)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.52 dd(9.0, 3.5) 4.52 dd(9.5, 3.5) 4.00 4.15 (ov) 4.13
4󸀠󸀠󸀠󸀠󸀠󸀠 4.30 4.30 4.43 4.39 (ov) 4.37
5󸀠󸀠󸀠󸀠󸀠󸀠 4.92 dq(9.0, 6.5) 4.92 dq(9.0, 6.5) 4.00 3.69m 3.66
6󸀠󸀠󸀠󸀠󸀠󸀠 1.69 d(6.5) 1.69 d(6.5) 4.31 4.10 (ov), 4.23 (ov) 4.08, 4.20
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.10 d(7.6) 5.86 br s 5.81 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.48 d(8.8) 4.03 4.62 br s 4.65
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.13 d(8.8) 4.01 4.49 dd(9, 3) 4.52
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.08 4.25 (ov) 4.30
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.13 d(8.8) 3.49, 4.25 4.84m 4.91 dq(9.0,

6.2)
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.48 d(8.8) 1.72 d(6) 1.69 d(6.2)
7󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.88 d(16.0)
8󸀠󸀠󸀠󸀠󸀠󸀠󸀠 6.53 d(16.0)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.13 d(7.3)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.03
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.12
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.15
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.35, 4.29

Table 3-5-52: 1H NMR spectroscopic data of oleanane-type saponins 3-5-192, 3-5-193, 3-5-198, 3-5-
201, and 3-5-207.

H 3-5-192 3-5-193 3-5-198 3-5-201 3-5-207

1 1.60, 1.11 1.60, 1.10 ax 1.00, eq 1.59 0.90, 1.46 1.59, 0.98
2 2.66, 2.04 2.22, 2.01 ax 1.90, eq 2.15 1.86, 2.25 2.16, 0.90
3 4.28 4.28 3.37 dd(4.5, 12.0) 3.42 3.38
5 1.69 1.73 0.86 br d(12.0) 0.85 0.85 br d(11.6)
6 1.64, 1.36 1.65, 1.35 ax 1.32 1.76 1.48, 1.35
7 1.39, 1.74 1.34, 1.73 1.64 1.61, 1.42
9 1.92 1.92 1.79 1.79 1.81
11 2.01 1.99 2.00 1.96 1.99
12 5.60 br s 5.58 br s 5.60 br t(3.5) 5.62 5.61 br s
15 2.52 br d(12.4),

1.69
2.50 br d(12.0),
1.73

ax 2.53 dd(14.5, 4.0) 2.00, 2.23 2.56 br d(12.0)

eq 1.77 dd(14.5, 3.5) 1.81
16 5.27 br s 5.25 br s eq 5.28 br s 5.26 5.31 br s
18 3.50 dd(14.0,

3.2)
3.48 dd(14.0,
3.2)

3.51 dd(3.5, 14.0) 3.45 3.52 dd(13.6,
3.4)

19 2.75 t(13.4),
1.32

2.74 t(13.4),
1.32

ax 2.78 t(13.7) 1.37, 2.78 2.80 t(13.4),
1.37

eq 1.33 dd(13.7, 4.0)
21 2.39, 1.24 2.36, 1.24 ax 2.40, eq 1.27 1.33, 2.45 2.43, 1.28
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Table 3-5-52 (continued)

H 3-5-192 3-5-193 3-5-198 3-5-201 3-5-207

22 2.37, 2.15 2.36, 2.12 ax 2.13 dt(13.5, 3.5) 2.24, 2.41 2.42, 2.16
eq 2.39

23 3.66 d(10.8) 3.67 d(10.4) 1.24 s 1.31 s 1.29 s
4.28 d(10.8) 4.31 d(10.4)

24 0.92 s 0.93 s 0.97 s 0.98 s 0.99 s
25 1.01 s 0.99 s 0.95 s 0.81 s 0.93 s
26 1.16 s 1.14 s 1.13 s 1.09 s 1.14 s
27 1.76 s 1.76 s 1.82 s 1.86 s 1.85 s
29 0.94 s 0.95 s 1.00 s 1.00 s 0.99 s
30 1.02 s 1.02 s 1.06 s 1.07 s 1.06 s
1󸀠 4.97 d(4.6) 4.93 d(4.3) 4.77 d(6.7) 5.05 d(8.0) 4.76 d(4.8)
2󸀠 4.39 4.58 4.41 t(7.0) 4.14 d(8.9) 4.60
3󸀠 4.07 4.25 4.15 4.32 dd(9, 9) 4.28
4󸀠 4.21 4.35 – 4.61 dd(9, 9) 4.46
5󸀠 3.72 d(7.2),

4.27
3.60, 4.16 3.83 br d(10.5), 4.31 4.69 d(9) 3.76 d(7.6),

4.23
1󸀠󸀠 6.25 d(8.4) 5.29 d(8.0) 6.22 d(8.0) 6.18 d(7.2) 5.40 d(7.8)
2󸀠󸀠 4.09 4.03 4.06 t(8.0) 4.32 4.09
3󸀠󸀠 4.17 4.24 4.17 t(8.0) 4.25 4.15
4󸀠󸀠 4.29 4.21 – 4.18 4.26
5󸀠󸀠 4.06 3.97 4.08m 3.82 dd(10, 12) 3.66 br d(9.6)

4.34 dd(4, 12)
6󸀠󸀠 4.34, 4.70 4.36, 4.52 4.30 dd(12.0, 3.0) 4.39, 4.56
1󸀠󸀠󸀠 5.0 d(7.6) 6.22 d(8.0) 4.96 d(8.0) 6.29 br s 6.25 d(8.1)
2󸀠󸀠󸀠 3.99 4.02 3.91 t(8.0) 4.77 br d(3) 4.13
3󸀠󸀠󸀠 4.17 4.15 4.14 t(8.9) 4.67 dd(3, 8) 4.21
4󸀠󸀠󸀠 4.19 4.29 4.37 t(9.0) 4.41 dd(8, 8) 4.31
5󸀠󸀠󸀠 3.87 4.13 3.66m 4.45 dq(8, 6.0) 4.11
6󸀠󸀠󸀠 4.35, 4.45 4.29, 4.62 4.08, 4.22 1.76 d(6.0) 4.35, 4.68
1󸀠󸀠󸀠󸀠 4.96 d(8.0) 5.82 br s 5.20 d(8.0) 4.98 d(7.6)
2󸀠󸀠󸀠󸀠 3.93 4.66 br s 4.03 4.03
3󸀠󸀠󸀠󸀠 4.13 4.53 dd(9.0, 3.0) 4.04 4.17
4󸀠󸀠󸀠󸀠 4.38 4.30 t(9.0) 4.06 4.24
5󸀠󸀠󸀠󸀠 3.66 4.92 dq(9.0, 6.0) 3.47 dd(10, 12) 3.94 t(8.0)

4.21 dd(4, 12)
6󸀠󸀠󸀠󸀠 4.10, 4.20 1.69 d(6.0) 4.09, 4.22
1󸀠󸀠󸀠󸀠󸀠 5.83 br s 5.18 d(8.0) 5.86 br s
2󸀠󸀠󸀠󸀠󸀠 4.66 4.02 4.68
3󸀠󸀠󸀠󸀠󸀠 4.58 4.12 4.56
4󸀠󸀠󸀠󸀠󸀠 4.34 4.13 4.38
5󸀠󸀠󸀠󸀠󸀠 4.93 3.66 dd(10, 12) 4.97

4.29 dd(4, 12)
6󸀠󸀠󸀠󸀠󸀠 1.69 d(6.0) 1.71 d(6.1)
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Table 3-5-53: 1H NMR spectroscopic data of oleanane-type saponins 3-5-205, 3-5-206, 3-5-208, 3-5-
209, and 3-5-214.

H 3-5-205 3-5-206 3-5-208 3-5-209 3-5-214

3 3.26 dd(11.5,
4.0)

3.40 dd(4.0,
11.5)

α 3.29 dd(11.2,
4.5)

α 3.30 dd(11.3,
4.3)

4.11 dd(11.5,
4.0)

12 5.58 br s 5.31 brm 5.50 br s 5.50 br s 5.39 br s
16 5.26 br s 4.48 brm – – –
18 3.49 dd(14.0,

4.0)
2.96 dd(4.5,
13.6)

α 3.50 br s α 3.51 br s 3.14 dd(4.0,
12.0)

23 1.21 s 0.95 s 0.87 s 1○ 0.87 s 1○ 3.64 d(11.0),
4.24 d(11.0)

24 1.06 s 1.05 s 0.97 s 1○ 0.97 s 1○ 1.03 s
25 0.82 s 0.84 s 1.10 s 1○ 1.10 s 1○ 0.88 s
26 1.09 s 0.80 s 1.12 s 1○ 1.12 s 1○ 1.07 s
27 1.81 s 1.36 s 1.14 s 1○ 1.14 s 1○ 1.14 s
29 0.98 s 0.88 s 1.19 s 1○ 1.19 s 1○ 0.85 s
30 1.02 s 0.96 s 1.64 s 1○ 1.64 s 1○ 0.84 s
1󸀠 4.81 d(7.5) 4.32 d(7.5) 4.86 d(5.5) 4.86 d(5.7) 4.99 d(7.5)
2󸀠 4.35 3.45 – – 4.67
3󸀠 4.22 3.31 – – 4.13
4󸀠 3.98 3.57 – – 3.39
5󸀠 3.82 3.22 – – 3.51 d(11.6),

4.08 d(11.6)
6󸀠 4.43 3.52, 3.57
1󸀠󸀠 5.70 d(7.5) 5.21 bs 6.11 br s 6.16 br s 5.49 d(8.0)
2󸀠󸀠 4.06 3.89 – – 4.03
3󸀠󸀠 4.25 3.66 – – 3.65
4󸀠󸀠 4.12 3.36 – – 4.11
5󸀠󸀠 3.84 3.98 – – 4.15
6󸀠󸀠 4.44 1.28 1.61 d(6.2) 1.62 d(6.8) 4.38 (ov)
1󸀠󸀠󸀠 5.34 d(7.5) 5.47 d(3.7) 6.30 d(7.9) 5.09 d(8.1) 5.22 d(8.0)
2󸀠󸀠󸀠 4.00 3.57 3.95
3󸀠󸀠󸀠 4.18 3.92 – – 4.18
4󸀠󸀠󸀠 4.13 3.33 – – 4.15
5󸀠󸀠󸀠 4.18 3.30, 3.59 – – 3.90
6󸀠󸀠󸀠 4.34 – – 4.32
1󸀠󸀠󸀠󸀠 6.30 d(8.0) 4.91 bs 6.36 d(7.5) 6.29 d(8.0)
2󸀠󸀠󸀠󸀠 4.13 3.82 – 4.15
3󸀠󸀠󸀠󸀠 4.23 3.93 – 4.24
4󸀠󸀠󸀠󸀠 4.30 3.61 – 4.31
5󸀠󸀠󸀠󸀠 3.98 3.70 – 3.98
6󸀠󸀠󸀠󸀠 4.52 1.32 – 4.49
1󸀠󸀠󸀠󸀠󸀠 4.50 d(7.4)
2󸀠󸀠󸀠󸀠󸀠 3.28
3󸀠󸀠󸀠󸀠󸀠 3.55
4󸀠󸀠󸀠󸀠󸀠 3.61
5󸀠󸀠󸀠󸀠󸀠 3.45, 3.92
6󸀠󸀠󸀠󸀠󸀠

1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-54: 1H NMR spectroscopic data of oleanane-type saponins 3-5-210, 3-5-212, 3-5-213, 3-5-
216, and 3-5-220.

H 3-5-210 3-5-212 3-5-213 3-5-216 3-5-220

1 1.03, 1.56 ax 1.05, eq 1.54 ax 1.05 – 0.92, 1.47
eq 1.56 dt(13.5, 3.7)

2 1.97, 2.16 ax 1.98, eq 2.19 ax 2.0, eq 2.19 – 1.80, 2.01
3 4.14 4.27 4.25 3.60m 3.07 dd(12.0, 4.0)
5 1.58 1.69 1.71 – 0.82
6 1.36, 1.70 – – – 1.33, 1.44
7 1.27 – – – 1.44, 1.83
9 1.75 1.77 1.75 – 2.15
11 1.93 1.92 1.90 1.90m 1.95
12 5.43 t(3.3) 5.40 br t(3) 5.42 br t(3.5) 5.25 t(3.2) 5.79 t(3.3)
15 1.10 br d(13.3) – – – 1.44

2.31 dt(13.3,
3.5)

2.30 dt(14.0, 3.3)

16 1.96 – – – 1.96
2.04 dt(13.3,
3.0)

2.10 dt(14.0, 3.3)

18 3.19 dd(14.7,
4.0)

3.16 dd(13.5, 3.7) 3.14 – 3.28 dd(14.7, 3.3)

19 1.23, 1.75 ax 1.73 ax 1.67 – 1.32, 1.72
21 1.08, 1.33 – – – 1.10, 1.28
22 1.73, 1.84 – – – 1.73, 1.94
23 3.73 d(10.0),

4.20
3.62, 4.08 3.67 d(10.0), 4.09 3.58m 1.16 s

24 1.02 s 1.00 s 1.02 s 0.71 s 1.02 s
25 0.97 s 0.95 s 0.98 s 0.98 s 0.90 s
26 1.12 s 1.06 s 1.10 s 0.80 s 1.11 s
27 1.18 s 1.18 s 1.17 s 1.16 s 3.75 d(10.4), 4.01
29 0.90 s 0.88 s 0.85 s 0.88 s 0.83 s
30 0.89 s 0.91 s 0.89 s 0.90 s 0.91 s
1󸀠 5.15 d(6.0) 5.10 d(6.2) 5.12 d(6.2) 4.32 d(6.6) 4.92 d(6.0)
2󸀠 4.55 t(6.3) 4.56 t(6.5) 4.55 t(6.5) 3.54m 4.55 t(6.0)
3󸀠 4.24 4.11 dd(6.5, 3.7) 4.10 dd(6.5, 3.7) 3.40m 4.35
4󸀠 4.29 4.17 4.16 3.78m 4.37
5󸀠 3.70 d(11.3),

4.27
3.71 d(11.0) 3.71 dd(12.3, 1.3) 3.84m 3.8 d(10.0), 4.28

4.25 dd(11.0, 1.5)
6󸀠 4.26 5.16 d(8.0)
1󸀠󸀠 5.17 d(8.0) 6.24 d(1.5) 6.21 d(1.5) 5.35 d(8.0) 4.07 t(8.7)
2󸀠󸀠 4.05 t(8.8) 4.69 dd(2.5, 1.5) 4.71 dd(2.5, 1.5) 3.32m 4.17 t(9.0)
3󸀠󸀠 4.15 t(9.0) 4.61 dd(9.0, 3.0) 4.62 dd(9.0, 3.0) 3.42m 4.31 t(9.5)
4󸀠󸀠 4.20 t(8.0) 4.26 t(9.0) 4.27 t(9.0) 3.44m 3.80m
5󸀠󸀠 3.8m 4.65 4.65 dq(9.0, 6.0) 3.52m 4.41 d(3.3)
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Table 3-5-54 (continued)

H 3-5-210 3-5-212 3-5-213 3-5-216 3-5-220

6󸀠󸀠 4.34 dd(10.7,
3.0)

1.64 d(6.0) 1.64 d(6.0) 4.10m 6.26 d(8.0)

4.44 br d(10.7)
1󸀠󸀠󸀠 6.31 d(8.0) 6.10 d(8.0) 6.09 d(8.0) 4.34 d(7.8) 4.14 t(8.0)
2󸀠󸀠󸀠 4.17 t(8.0) 4.20 4.27 t(8.0) 3.21m 4.21 t(8.5)
3󸀠󸀠󸀠 4.25 t(9.0) 4.20 4.22 t(8.0) 3.36m 4.31 t(8.5)
4󸀠󸀠󸀠 4.33 t(8.0) 4.22 4.19 3.34m 4.13m
5󸀠󸀠󸀠 4.01m 3.98m 4.04m 3.25m 4.36 dd(11.0, 3.0)

4.70 dd(11.0, 1.5)
6󸀠󸀠󸀠 4.37 dd(10.7,

3.0)
4.28,4.59 dd(12.0, 2.5) 4.28, 4.61 3.84m 5.03 d(8.0)

4.45 dd(11.0,
2.0)

1󸀠󸀠󸀠󸀠 5.36 d(7.4) 6.36 d(2.5) 4.47 d(7.6) 3.99 t(8.0)
2󸀠󸀠󸀠󸀠 4.03 t(8.0) 4.97 3.28m 4.17 t(8.5)
3󸀠󸀠󸀠󸀠 4.14 t(8.0) 4.90 3.42m 4.19 t(9.0)
4󸀠󸀠󸀠󸀠 4.23 4.81 3.30m 3.88m
5󸀠󸀠󸀠󸀠 3.69 t(12.0) 4.28 dd(11.7, 4.3) 3.25m 4.35 dd(11.0, 3.5)

4.37 dd(12.0, 4.0) 4.40 dd(11.7, 3.7) 4.47 dd(11.0, 2.0)
6󸀠󸀠󸀠󸀠 3.82m
1󸀠󸀠󸀠󸀠󸀠 4.95 d(8.0) 4.96
2󸀠󸀠󸀠󸀠󸀠 3.93 t(8.0) 3.94 t(8.0)
3󸀠󸀠󸀠󸀠󸀠 4.12 t(8.0) 4.13 t(8.0)
4󸀠󸀠󸀠󸀠󸀠 4.37 t(8.0) 4.37 t(8.0)
5󸀠󸀠󸀠󸀠󸀠 3.67m 3.66m
6󸀠󸀠󸀠󸀠󸀠 4.08 dd(12.0, 2.0) 4.09, 4.21

4.21 d(12.0)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.81 br s 5.82 d(1.5)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.65 dd(2.5, 1.5) 4.65 dd(2.5, 1.5)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.52 dd(9.0, 3.0) 4.52 dd(9.0, 3.0)
4󸀠󸀠󸀠󸀠󸀠󸀠 4.30 t(9.0) 4.30 t(9.0)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.91 dq(9.0, 6.0) 4.90 dq(9.0, 6.0)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.69 d(6.0) 1.69 d(6.0)

Table 3-5-55: 1H NMR spectroscopic data of oleanane-type saponins 3-5-211, 3-5-215, 3-5-217∼3-5-
219, and 3-5-221.

H 3-5-211 3-5-215 3-5-217 3-5-218 3-5-219 3-5-221

3 3.62m 4.13 (ov) 4.18 3.64 dd(4.5,
11.1)

– 3.65 s

11 1.88
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Table 3-5-55 (continued)

H 3-5-211 3-5-215 3-5-217 3-5-218 3-5-219 3-5-221

12 5.24 t 1○ 5.42 br s 5.38 5.35 t(3.4) 5.41m 5.51 s
18 – 3.23 br d(13) 3.15 dd(13.5,

3.1)
2.90 dd(3.0,
11.0)

2.88 dd(13.0,
2.9)

3.34 dd(13.3,
4.0)

23 – 3.66 d(11) 3.71 d(11.1) – 3.30 d(11.8) 0.93 s 2○

4.19 (ov) 4.34 3.70 d(11.8)
24 0.71 s 1.02 s 1.09 s 0.73 s 0.74 s 1.03 s 2○

25 0.97 s 0.93 s 0.94 s 1.02 s 1.00 s 1.12 s 2○

26 0.79 s 1.01 s 1.10 s 0.83 s 0.82 s 1.20 s 2○

27 1.16 s 1.25 s 1.18 s 1.21 s 1.20 s 1.21 s 2○

29 0.90 s 0.97 s 0.86 s 0.94 s 0.96 s 3.57 s(2H)
30 0.93 s 0.98 s 0.88 s 0.98 s 0.94 s 1.25 s 2○

1󸀠 4.53 d 3○ 4.94 d(6.7) 5.18 d(7.4) 4.53 d(3.0) 4.45 d(7.5) 6.31 d(7.7)
2󸀠 3.86m 4.64 t(9) 4.27 t(8.0) 3.67 dd(3.0,

8.5)
– –

3󸀠 3.24m 4.32 (ov) 4.30 3.67 dd(3.0,
8.5)

– –

4󸀠 3.86m 4.49 br s 4.53 3.79m – –
5󸀠 3.64m 3.69 d(11) 4.47 3.54 dd(12.0,

3.5)
– –

4.17 (ov) 3.87 dd(2.0,
12.0)

1󸀠󸀠 4.64 d(7.7) 5.49 d(7.8) 5.40 d(8.0) 5.20 d(1.5) 4.59 d(8.1) 5.04 d(7.7)
2󸀠󸀠 3.22m 3.99 (ov) 4.12 t(8.0) 4.30 dd(1.5,

2.5)
– –

3󸀠󸀠 3.40m 4.19 (ov) 4.22 3.91 dd(2.5,
9.0)

– –

4󸀠󸀠 3.98m 4.15 (ov) 4.29 3.59 t(9.0) – –
5󸀠󸀠 3.28m 3.71m 3.92 3.95m – –
6󸀠󸀠 3.84m 4.27 (ov) 4.42 1.29 d(6.5) – –

4.36 (ov) 4.49 d(12.0)
1󸀠󸀠󸀠 4.49 d(7.7) 5.33 d(7.9) 6.21 d(8.0) 4.51 d(8.0) 4.78 d(8.1) 5.89 s
2󸀠󸀠󸀠 3.24m 3.95 t(9) 4.10 3.65 dd(8.0,

9.3)
– –

3󸀠󸀠󸀠 3.40m 4.19 (ov) 4.18 3.53 dd(9.3,
3.5)

– –

4󸀠󸀠󸀠 3.30m 4.18 (ov) 4.27 t(8.0) 3.85m – –
5󸀠󸀠󸀠 3.42m 3.92m 4.10 3.58m – –
6󸀠󸀠󸀠 3.84m 4.33 (ov) 4.31 3.74 dd(4.5,

12.0)
– 1.75 d(6.2)

4.47 d(12) 4.64 3.80 dd(2.5,
12.0)

1󸀠󸀠󸀠󸀠 5.33 d(8.1) 6.23 d(8.1) 4.97 d(8.0) 5.37 d(8.0) 5.41 d(8.4)
2󸀠󸀠󸀠󸀠 3.34m 4.11 t(9) 3.92 3.37 dd(8.0,

9.0)
–
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Table 3-5-55 (continued)

H 3-5-211 3-5-215 3-5-217 3-5-218 3-5-219 3-5-221

3󸀠󸀠󸀠󸀠 3.40m 4.19 (ov) 4.12 3.44 t(9.0) –
4󸀠󸀠󸀠󸀠 3.42m 4.20 (ov) 4.37 3.44 t(9.0) –
5󸀠󸀠󸀠󸀠 3.30m 4.08 (ov) 3.66m 3.56 ddd(2.5,

4.5, 9.0)
–

6󸀠󸀠󸀠󸀠 3.78m 4.31 (ov) 4.07 3.83 dd(4.5,
12.0)

–

4.66 d(12) 4.20 4.12 dd(2.5,
12.0)

1󸀠󸀠󸀠󸀠󸀠 4.40 d(7.9) 4.99 d(7.9) 5.81 br s 4.45 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 3.24m 3.93 t(9) 4.65 d(2.5) 3.27 dd(8.0,

9.0)
3󸀠󸀠󸀠󸀠󸀠 3.46m 4.14 (ov) 4.52 dd(9.0,

3.5)
3.50 t(9.0)

4󸀠󸀠󸀠󸀠󸀠 3.54m 4.38 (ov) 4.30 3.57 t(9.0)
5󸀠󸀠󸀠󸀠󸀠 3.28m 3.71m 4.91 dq(9.0,

6.0)
3.33 ddd(2.0,
4.5, 9.0)

6󸀠󸀠󸀠󸀠󸀠 3.64m 4.10 (ov) 1.68 d(6.0) 3.69 dd(4.5,
9.0)

4.21 (ov) 3.87 dd(2.0,
9.0)

1󸀠󸀠󸀠󸀠󸀠󸀠 4.84 d(1.0) 5.85 br s 4.88 d(1.5)
2󸀠󸀠󸀠󸀠󸀠󸀠 3.84m 4.61 br s 3.87 dd(1.5,

2.5)
3󸀠󸀠󸀠󸀠󸀠󸀠 3.64m 4.47 (ov) 3.66 dd(2.5,

9.0)
4󸀠󸀠󸀠󸀠󸀠󸀠 3.42m 4.26 (ov) 3.45 t(9.0)
5󸀠󸀠󸀠󸀠󸀠󸀠 3.96m 4.85m 4.00m
6󸀠󸀠󸀠󸀠󸀠󸀠 1.27 d(6.2) 1.71 d(6) 1.31 d(6.5)
1○Twisted triplets.
2○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
3○Unresolved doublet.

Table 3-5-56: Cos, MFs, and TSs of oleanane-type saponins 3-5-222∼3-5-248.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-222 vaccaroside G C66H102O32 C5D5N [167]
3-5-223 – C67H104O33 CD3OD [168]
3-5-224 – C73H114O37 CD3OD [168]
3-5-225 – C72H112O37 CD3OD [168]
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Table 3-5-56 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-226 – C78H122O41 CD3OD [168]
3-5-227 – C77H120O41 CD3OD [168]
3-5-228 – C78H122O41 CD3OD [168]
3-5-229 – C77H120O41 CD3OD [168]
3-5-230 – C98H158O47 CD3OD [169]
3-5-231 – C98H152O47 CD3OD [169]
3-5-232 – C98H158O51 CD3OD [169]
3-5-233 – C98H152O51 CD3OD [169]
3-5-234 3-β-O-[α-L-rhamnopyranosyl-(1→3)-β-D-

glucuronopyranosyl]-2β,3β-dihydroxy-23-
oxo-olean-12-en-28-oic
acid-28-O-β-D-glucopyranosyl ester

C48H74O20 CD3OD [148]

3-5-235 polygalasaponin XII C42H66O15 C5D5N [152]
3-5-236 polygalasaponin XIV C48H76O20 C5D5N [152]
3-5-237 polygalasaponin XV C54H86O25 C5D5N [152]
3-5-238 polygalasaponin XVI C59H94O29 C5D5N [152]
3-5-239 polygalasaponin XVII C54H86O25 C5D5N [152]
3-5-240 polygalasaponin XVIII C59H94O28 C5D5N [152]
3-5-241 vaccaroside E C66H102O33 CD3OD [167]
3-5-242 3-O-[β-D-galactopyranosyl-(1→2)-β-D-

glucuronopyranosyl]-28-O-[β-D-
glucuronopyranosyl-(1→2)-α-L-
rhamnopyranosyl-β-D-4-O-trans-p-
methoxycinnamoyl-fucopyranosyl]
quillaicacid

C70H102O31 DMSO-d6 [170]

3-5-243 – C90H144O44 CD3OD [171]
3-5-244 – C89H142O44 CD3OD [171]
3-5-245 – C95H152O48 CD3OD [171]
3-5-246 – C94H150O48 CD3OD [171]
3-5-247 ilexoside XXXIII C36H54O11 C5D5N [172]
3-5-248 spinoside C4 C48H76O19 C5D5N [158]
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Table 3-5-57: 1H NMR spectroscopic data of oleanane-type saponins 3-5-222∼3-5-226.

H 3-5-222 3-5-223 3-5-224 3-5-225 3-5-226

1 – 1.11, 1.72 1.10, 1.71 1.11, 1.72 1.11, 1.72
2 – 2.00, 1.78 2.00, 1.77 1.97, 1.79 2.09, 1.78
3 4.05m 3.89 3.86 3.87 3.87
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Table 3-5-57 (continued)

H 3-5-222 3-5-223 3-5-224 3-5-225 3-5-226

5 – 1.33 1.32 1.32 1.35
6 – 0.94, 1.48 0.93, 1.51 0.96, 1.50 0.94, 1.48
7 – 1.53, 1.31 1.55, 1.31 1.50, 1.31 1.52, 1.37
9 – 1.74 1.75 1.75 1.75
11 – 1.93, 1.93 1.90, 1.93 1.93, 1.92 1.94, 1.93
12 5.39 br s 5.34 5.34 5.34 5.34
15 – 1.69, 1.42 1.68, 1.42 1.70, 1.43 1.62, 1.45
16 – 4.43 4.44 4.44 4.45
18 3.08 dd(14.1, 4.2) 2.94 2.99 2.94 2.95
19 – 2.30, 1.06 2.30, 1.06 2.30, 1.06 2.31, 1.07
21 – 1.92, 1.18 1.92, 1.17 1.93, 1.18 1.93, 1.17
22 – 1.91, 1.83 1.89, 1.82 1.91, 1.85 1.94, 1.77
23 9.96 s 9.46 s 9.45 s 9.45 s 9.47 s
24 1.42 s 1.16 s 1.17 s 1.17 s 1.16 s
25 0.82 s 1.01 s 1.00 s 1.00 s 1.01 s
26 1.04 s 0.80 s 0.79 s 0.80 s 0.79 s
27 1.25 s 1.40 s 1.40 s 1.40 s 1.40 s
29 0.87 s 0.88 s 0.88 s 0.88 s 0.88 s
30 0.89 s 0.96 s 0.96 s 0.96 s 0.95 s
1󸀠 4.92 d(7.4) 4.40 4.45 4.45 4.39
2󸀠 4.21 3.47 3.63 3.66 3.62
3󸀠 4.28 3.54 3.64 3.69 3.63
4󸀠 4.51 3.49 3.48 3.56 3.55
5󸀠 4.52 3.72 3.77 3.79 3.67
1󸀠󸀠 5.22 d(7.6) 4.50 4.46 4.80 4.47
2󸀠󸀠 4.54 3.55 3.56 3.45 3.51
3󸀠󸀠 4.14 3.46 3.48 3.43 3.49
4󸀠󸀠 – 3.83 3.82 3.82 3.83
5󸀠󸀠 – 3.52 3.47 3.49 3.47
6󸀠󸀠 4.52(2H) 3.74, 3.80 3.73, 3.79 3.73, 3.78 3.73, 3.78
1󸀠󸀠󸀠 5.99 d(8.3) 5.43 5.04 4.58 5.06
2󸀠󸀠󸀠 4.52 3.85 4.02 3.24 4.01
3󸀠󸀠󸀠 4.24 3.95 3.65 3.30 3.67
4󸀠󸀠󸀠 5.78 d(3.3) 5.18 3.40 3.50 3.38
5󸀠󸀠󸀠 3.96 3.87 3.95 3.24, 3.91 4.03
6󸀠󸀠󸀠 1.18 d(6.5) 1.05 1.25 1.24
OAc 2.01 s(6󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠 6.00 s 5.08 5.44 5.44 5.44
2󸀠󸀠󸀠󸀠 4.74 s 3.84 3.85 3.85 3.88
3󸀠󸀠󸀠󸀠 4.58 dd(9.1, 3.0) 3.78 3.95 3.96 3.97
4󸀠󸀠󸀠󸀠 4.30 3.55 5.18 5.18 5.19
5󸀠󸀠󸀠󸀠 4.38 3.77 3.87 3.87 3.86
6󸀠󸀠󸀠󸀠 1.78 d(6.1) 1.30 1.06 1.06 1.04
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Table 3-5-57 (continued)

H 3-5-222 3-5-223 3-5-224 3-5-225 3-5-226

1󸀠󸀠󸀠󸀠󸀠 5.72 s 4.89 5.08 5.08 5.12
2󸀠󸀠󸀠󸀠󸀠 4.88m 3.87 3.83 3.83 3.84
3󸀠󸀠󸀠󸀠󸀠 4.82m 3.55 3.78 3.79 3.76
4󸀠󸀠󸀠󸀠󸀠 4.71m 3.37 3.55 3.38 3.54
5󸀠󸀠󸀠󸀠󸀠 4.18, 4.34 3.58 3.77 3.77 3.77
6󸀠󸀠󸀠󸀠󸀠 1.22 1.30 1.31 1.33
1󸀠󸀠󸀠󸀠󸀠󸀠 5.01 d(7.6) 4.48 4.89 4.89 4.89
2󸀠󸀠󸀠󸀠󸀠󸀠 4.02 3.20 3.87 3.87 3.87
3󸀠󸀠󸀠󸀠󸀠󸀠 4.05 3.31 3.56 3.56 3.55
4󸀠󸀠󸀠󸀠󸀠󸀠 4.16 3.46 3.38 3.37 3.37
5󸀠󸀠󸀠󸀠󸀠󸀠 3.51 t(10.7), 4.22 3.18, 3.85 3.58 3.57 3.57
6󸀠󸀠󸀠󸀠󸀠󸀠 1.23 1.23 1.24
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.48 4.48 4.48
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.20 3.20 3.30
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.31 3.32 3.39
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.47 3.47 3.49
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.19, 3.85 3.19, 3.85 3.19, 3.85
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.25
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.07
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.81, 4.16
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.67

Table 3-5-58: 1H NMR spectroscopic data of oleanane-type saponins 3-5-227∼3-5-231.

H 3-5-227 3-5-228 3-5-229 3-5-230 3-5-231

1 1.11, 1.73 1.11, 1.72 1.10, 1.73 1.11, 1.72 1.12, 1.72
2 1.97, 1.77 2.05, 1.79 2.04, 1.79 1.98, 1.79 1.97, 1.79
3 3.87 3.86 3.86 3.86 3.87
5 1.34 1.34 1.34 1.33 1.33
6 0.93, 1.52 0.93, 1.50 0.94, 1.48 0.95, 1.47 0.94, 1.47
7 1.57, 1.36 1.53, 1.37 1.52, 1.36 1.54, 1.29 1.54, 1.29
9 1.75 1.75 1.75 1.75 1.76
11 1.94, 1.94 1.94, 1.94 1.93, 1.93 1.93, 1.93 1.94, 1.94
12 5.34 5.34 5.34 5.33 5.33
15 1.64, 1.45 1.63, 1.45 1.63, 1.45 1.74, 1.41 1.74, 1.42
16 4.45 4.44 4.44 4.45 4.46
18 2.93 2.95 2.95 2.93 2.95
19 2.31, 1.07 2.31, 1.07 2.30, 1.06 2.30, 1.05 2.31, 1.07
21 1.94, 1.18 1.94, 1.18 1.92, 1.17 1.96, 1.19 1.96, 1.17
22 1.93, 1.90 1.94, 1.78 1.93, 1.78 1.84, 1.83 1.82, 1.93
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Table 3-5-58 (continued)

H 3-5-227 3-5-228 3-5-229 3-5-230 3-5-231

23 9.47 s 9.44 s 9.44 s 9.44 s 9.45 s
24 1.18 s 1.17 s 1.15 s 1.17 s 1.17 s
25 1.01 s 1.02 s 1.01 s 1.02 s 1.01 s
26 0.79 s 0.79 s 0.79 s 0.81 s 0.80 s
27 1.40 s 1.41 s 1.40 s 1.40 s 1.40 s
29 0.88 s 0.88 s 0.88 s 0.89 s 0.89 s
30 0.95 s 0.95 s 0.95 s 0.97 s 0.97 s
1󸀠 4.45 4.41 4.40 4.46 4.46
2󸀠 3.65 3.62 3.65 3.63 3.65
3󸀠 3.68 3.63 3.68 3.64 3.68
4󸀠 3.55 3.55 3.53 3.60 3.56
5󸀠 3.72 3.69 3.60 3.80 3.80
1󸀠󸀠 4.80 4.46 4.80 4.46 4.80
2󸀠󸀠 3.47 3.51 3.48 3.48 3.45
3󸀠󸀠 3.44 3.48 3.45 3.47 3.42
4󸀠󸀠 3.83 3.83 3.84 3.82 3.81
5󸀠󸀠 3.49 3.47 3.49 3.47 3.49
6󸀠󸀠 3.74, 3.77 3.47, 3.78 3.74, 3.77 3.73, 3.79 3.72, 3.77
1󸀠󸀠󸀠 4.58 5.04 4.62 5.02 4.58
2󸀠󸀠󸀠 3.23 4.01 3.23 4.01 3.23
3󸀠󸀠󸀠 3.31 3.66 3.31 3.65 3.30
4󸀠󸀠󸀠 3.51 3.39 3.51 3.40 3.50
5󸀠󸀠󸀠 3.25, 3.92 3.98 3.24, 3.91 3.92 3.23, 3.90
6󸀠󸀠󸀠 1.23 1.22
1󸀠󸀠󸀠󸀠 5.44 5.44 5.44 5.34 5.34
2󸀠󸀠󸀠󸀠 3.88 3.88 3.88 3.67 3.66
3󸀠󸀠󸀠󸀠 3.95 3.96 3.96 3.85 3.85
4󸀠󸀠󸀠󸀠 5.18 5.18 5.18 5.12 5.12
5󸀠󸀠󸀠󸀠 3.87 3.87 3.87 3.84 3.84
6󸀠󸀠󸀠󸀠 1.06 1.05 1.05 1.09 1.10
1󸀠󸀠󸀠󸀠󸀠 5.11 5.12 5.12 5.17 5.17
2󸀠󸀠󸀠󸀠󸀠 3.84 3.84 3.84 4.25 4.23
3󸀠󸀠󸀠󸀠󸀠 3.76 3.76 3.76 3.93 3.93
4󸀠󸀠󸀠󸀠󸀠 3.54 3.54 3.54 3.67 3.67
5󸀠󸀠󸀠󸀠󸀠 3.77 3.76 3.76 3.82 3.81
6󸀠󸀠󸀠󸀠󸀠 1.33 1.32 1.32 1.27 1.27
1󸀠󸀠󸀠󸀠󸀠󸀠 4.88 4.89 4.89 4.53 4.53
2󸀠󸀠󸀠󸀠󸀠󸀠 3.86 3.86 3.87 3.29 3.29
3󸀠󸀠󸀠󸀠󸀠󸀠 3.56 3.56 3.55 3.26 3.26
4󸀠󸀠󸀠󸀠󸀠󸀠 3.38 3.37 3.38 3.31 3.31
5󸀠󸀠󸀠󸀠󸀠󸀠 3.57 3.57 3.57 3.31 3.31
6󸀠󸀠󸀠󸀠󸀠󸀠 1.22 1.21 1.22 3.68, 3.84 3.68, 3.84
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.48 4.53 4.53 4.69 4.69
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.30 3.35 3.35 3.10 3.10
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Table 3-5-58 (continued)

H 3-5-227 3-5-228 3-5-229 3-5-230 3-5-231

3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.39 3.48 3.49 3.26 3.26
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.49 3.52 3.53 3.47 3.47
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.21, 3.89 3.21, 3.89 3.22, 3.89 3.16, 3.82 3.15, 3.82
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.25 4.52 4.52 4.98 4.98
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.06 3.38 3.38 3.96 3.96
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.39 3.39 3.85 3.85
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.81, 4.15 3.56 3.50 4.03 4.02
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.67 3.28, 3.94 3.29, 3.94 3.63, 3.76 3.63, 3.75
2a 2.62, 2.62 2.63, 2.63
3a 4.04 4.03
4a 1.67, 1.83 1.67, 1.84
5a 5.18 5.19
6a 1.61 1.62
7a 1.16, 1.50 1.16, 1.49
8a 0.93 0.93
9a 0.93 0.94
2b 2.52, 2.52 2.52, 2.52
3b 4.29 4.30
4b 1.51, 1.61 1.50, 1.62
5b 3.80 3.80
6b 1.62 1.62
7b 1.10, 1.62 1.11, 1.61
8b 0.93 0.93
9b 0.88 0.91

Table 3-5-59: 1H NMR spectroscopic data of oleanane-type saponins 3-5-232∼3-5-235 and 3-5-241.

H 3-5-232 3-5-233 3-5-234 3-5-235 3-5-241

1 1.11, 1.70 1.10, 1.70 – – –
2 1.98, 1.79 1.98, 1.78 4.38 ddd, (3.0, 3.7, 4.0) 4.73m –
3 3.86 3.86 5.31 t(3.4) 4.12 d(3.0) 4.10m
5 1.33 1.31 – – –
6 0.95, 1.47 0.96, 1.48 – – –
7 1.54, 1.29 1.52, 1.30 – – –
9 1.74 1.74 – – –
11 1.93, 1.93 1.92, 1.92 – – –
12 5.33 5.32 – 5.43 t-like 5.76 br s
15 1.74, 1.41 1.74, 1.40 – – –
16 4.45 4.47 – – 5.22 br t
18 2.93 2.95 2.90 dd(4.4, 13.6) 3.18 dd(14, 4) 3.38 dd(13.2, 4.4)
19 2.30, 1.05 2.31, 1.06 – – –
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Table 3-5-59 (continued)

H 3-5-232 3-5-233 3-5-234 3-5-235 3-5-241

21 1.96, 1.19 1.95, 1.18 – – –
22 1.91, 1.83 1.83, 1.92 – – –
23 9.44 s 9.45 s 9.39 s 9.72 s 9.92 s
24 1.17 s 1.18 s 1.35 s 1.68 s 1.43 s
25 1.00 s 1.01 s 1.33 s 1.48 s 0.83 s
26 0.78 s 0.77 s 0.85 s 1.10 s 1.09 s
27 1.40 s 1.39 s 1.21 s 1.24 s 1.78 s
29 0.89 s 0.89 s 0.95 s 0.92 s 0.98 s
30 0.97 s 0.96 s 0.97 s 0.89 s 1.02 s
1󸀠 4.46 4.43 4.30 d(8.0) 4.89 d(8) 4.96 d(7.3)
2󸀠 3.63 3.66 – 3.87 t(8.5) 4.28
3󸀠 3.64 3.69 – – 4.32
4󸀠 3.60 3.55 – – 4.57
5󸀠 3.80 3.75 – – 4.55
1󸀠󸀠 4.45 4.80 5.19 d(1.5) 6.29 d(8) 5.26 d(7.3)
2󸀠󸀠 3.50 3.46 3.92 d(3.7) – 4.58
3󸀠󸀠 3.47 3.43 – – 4.16
4󸀠󸀠 3.82 3.81 – – 4.60
5󸀠󸀠 3.47 3.49 4.15m – 4.28
6󸀠󸀠 3.73, 3.79 3.73, 3.66 1.26 d(6.5) – 4.57(2H)
1󸀠󸀠󸀠 5.04 4.59 5.42 d(8.2) 6.01 d(8.4)
2󸀠󸀠󸀠 4.01 3.23 – 4.41
3󸀠󸀠󸀠 3.66 3.30 – 4.19
4󸀠󸀠󸀠 3.39 3.51 – 5.81 d(2.7)
5󸀠󸀠󸀠 3.92 3.24, 3.91 – 4.02
6󸀠󸀠󸀠 1.22 3.85 dd(3.0, 12.0) 1.20 d(6.2)
1󸀠󸀠󸀠󸀠 5.42 5.43 6.06 s
2󸀠󸀠󸀠󸀠 4.06 4.08 4.74
3󸀠󸀠󸀠󸀠 4.93 4.93 4.64 dd(8.8, 3.2)
4󸀠󸀠󸀠󸀠 3.80 3.82 4.44
5󸀠󸀠󸀠󸀠 3.76 3.77 4.47
6󸀠󸀠󸀠󸀠 1.21 1.22 1.75 d(5.9)
1󸀠󸀠󸀠󸀠󸀠 5.04 5.05 5.76 s
2󸀠󸀠󸀠󸀠󸀠 4.00 4.01 4.90
3󸀠󸀠󸀠󸀠󸀠 3.79 3.79 4.87
4󸀠󸀠󸀠󸀠󸀠 3.64 3.64 4.73
5󸀠󸀠󸀠󸀠󸀠 3.77 3.78 4.16, 4.35
6󸀠󸀠󸀠󸀠󸀠 1.28 1.29
1󸀠󸀠󸀠󸀠󸀠󸀠 4.49 4.51 5.21 d(8.0)
2󸀠󸀠󸀠󸀠󸀠󸀠 3.28 3.29 4.03
3󸀠󸀠󸀠󸀠󸀠󸀠 3.24 3.25 4.10
4󸀠󸀠󸀠󸀠󸀠󸀠 3.39 3.40 4.11
5󸀠󸀠󸀠󸀠󸀠󸀠 3.30 3.32 3.47 t(9.8), 4.16
6󸀠󸀠󸀠󸀠󸀠󸀠 3.72, 3.82 3.75, 3.82
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Table 3-5-59 (continued)

H 3-5-232 3-5-233 3-5-234 3-5-235 3-5-241

1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.66 4.67
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.08 3.09
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.26 3.26
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.46 3.47
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.15, 3.81 3.16, 3.82
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.98 4.99 4.52
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.96 3.97 3.38
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.84 3.86 3.39
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.03 4.03 3.50
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.63, 3.77 3.64, 3.77 3.29, 3.94
2a 2.51, 2.63 2.51, 2.64
3a 4.07 4.08
4a 1.62, 1.77 1.64, 1.77
5a 5.16 5.18
6a 1.60 1.60
7a 1.17, 1.50 1.17, 1.50
8a 0.93 0.93
9a 0.94 0.94
2b 2.51, 2.52 2.52, 2.52
3b 4.30 4.31
4b 1.50, 1.62 1.50, 1.62
5b 3.79 3.81
6b 1.62 1.62
7b 1.12, 1.62 1.12, 1.62
8b 0.93 0.93
9b 0.91 0.91

Table 3-5-60: 1H NMR spectroscopic data of oleanane-type saponins 3-5-236∼3-5-240.

H 3-5-236 3-5-237 3-5-238 3-5-239 3-5-240

2 4.64m 4.63m 4.63m 4.63m 4.65m
3 4.00 d(3) 3.96 d(3) 3.97 d(3) 3.96 d(3) 4.01 d(3)
12 5.42 t-like 5.42 t-like 5.42 t-like 5.46 t-like 5.45 t-like
18 3.18 dd(14, 4) 3.14 dd(14, 4) 3.13 dd(14, 4) 3.14 dd(14, 4) 3.11 dd(14, 4)
23 9.78 s 9.76 s 9.74 s 9.71 s 9.75 s
24 1.71 s 1.65 s 1.67 s 1.67 s 1.70 s
25 1.44 s 1.37 s 1.38 s 1.44 s 1.43 s
26 1.09 s 1.01 s 1.01 s 1.08 s 1.09 s
27 1.24 s 1.23 s 1.24 s 1.25 s 1.27 s
29 0.92 s 0.90 s 0.91 s 0.90 s 0.88 s
30 0.89 s 0.88 s 0.89 s 0.82 s 0.85 s
1󸀠 4.93 d(8) 4.92 d(8) 4.91 d(8) 4.92 d(8) 4.91 d(8)
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Table 3-5-60 (continued)

H 3-5-236 3-5-237 3-5-238 3-5-239 3-5-240

2󸀠 4.02 t(8.5) 4.03 t(8.5) 4.02 t(8.5) 4.02 t(8.5) 4.01 t(8.5)
1󸀠󸀠 5.21 d(8) 5.22 d(8) 5.22 d(8) 5.21 d(8) 5.21 d(0)
1󸀠󸀠󸀠 6.29 d(8) 6.18 d(8) 6.17 d(8) 6.17 d(8) 6.18 d(8)
2󸀠󸀠󸀠 – 4.45 t(8.5) 4.39 t(8.5) 4.48 t(8.5) 4.39 t(8)
3󸀠󸀠󸀠 – 4.27 t(9) 4.31 t(9) 4.21 t(9) 4.28 t(9)
1󸀠󸀠󸀠󸀠 5.68 d(8) 5.63 d(8) 6.61 br s 6.45 br s
4󸀠󸀠󸀠󸀠 – 4.23 t(9) – 4.34 t(9.5)
1󸀠󸀠󸀠󸀠󸀠 5.06 d(7.5) 5.04 d(7.5)

Table 3-5-61: 1H NMR spectroscopic data of oleanane-type saponins 3-5-243∼3-5-246.

H 3-5-243 3-5-244 3-5-245 3-5-246

1 1.10, 1.72 1.11, 1.72 1.11, 1.72 1.11, 1.73
2 1.78, 2.01 1.77, 1.98 1.78, 2.01 1.79, 1.99
3 3.86 3.87 3.86 3.88
5 1.31 1.31 1.33 1.32
6 0.93, 1.47 0.93, 1.46 0.94, 1.47 0.94, 1.46
7 1.50, 1.31 1.52, 1.31 1.51, 1.34 1.49, 1.33
9 1.74 1.75 1.75 1.75
11 1.93, 1.93 1.94, 1.94 1.93, 1.93 1.94, 1.94
12 5.34 5.34 5.34 5.34
15 1.68, 1.41 1.68, 1.42 1.64, 1.44 1.65, 1.45
16 4.47 4.47 4.46 4.47
18 2.96 2.96 2.95 2.96
19 2.31, 1.06 2.31, 1.06 2.31, 1.06 2.31, 1.06
21 1.94, 1.18 1.95, 1.17 1.95, 1.16 1.95, 1.18
22 1.94, 1.79 1.95, 1.80 1.95, 1.75 1.95, 1.78
23 9.45 s 9.45 s 9.45 s 9.46 s
24 1.17 s 1.17 s 1.17 s 1.17 s
25 1.02 s 1.02 s 1.02 s 1.02 s
26 0.78 s 0.78 s 0.78 s 0.78 s
27 1.40 s 1.40 s 1.40 s 1.40 s
29 0.89 s 0.89 s 0.89 s 0.89 s
30 0.96 s 0.97 s 0.96 s 0.96 s
1󸀠 4.46 4.44 4.46 4.44
2󸀠 3.64 3.66 3.63 3.66
3󸀠 3.64 3.68 3.64 3.69
4󸀠 3.59 3.56 3.59 3.56
5󸀠 3.76 3.76 3.76 3.76
1󸀠󸀠 4.46 4.80 4.46 4.81
2󸀠󸀠 3.49 3.45 3.50 3.47
3󸀠󸀠 3.48 3.43 3.48 3.44
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Table 3-5-61 (continued)

H 3-5-243 3-5-244 3-5-245 3-5-246

4󸀠󸀠 3.82 3.82 3.82 3.83
5󸀠󸀠 3.47 3.49 3.47 3.50
6󸀠󸀠 3.72, 3.79 3.73, 3.77 3.73, 3.79 3.74, 3.78
1󸀠󸀠󸀠 5.03 4.59 5.04 4.60
2󸀠󸀠󸀠 4.02 3.23 4.01 3.24
3󸀠󸀠󸀠 3.66 3.30 3.65 3.31
4󸀠󸀠󸀠 3.40 3.49 3.40 3.51
5󸀠󸀠󸀠 3.95 3.24, 3.91 3.94 3.24, 3.91
6󸀠󸀠󸀠 1.24 1.24
1󸀠󸀠󸀠󸀠 5.50 5.50 5.50 5.50
2󸀠󸀠󸀠󸀠 3.91 3.91 3.93 3.93
3󸀠󸀠󸀠󸀠 5.07 5.06 5.08 5.08
4󸀠󸀠󸀠󸀠 5.25 5.24 5.24 5.25
5󸀠󸀠󸀠󸀠 3.97 3.96 3.97 3.97
6󸀠󸀠󸀠󸀠 1.12 1.11 1.11 1.12
OAc 2.06 s(4󸀠󸀠󸀠󸀠󸀠󸀠-OAc) 2.06(4󸀠󸀠󸀠󸀠󸀠󸀠-OAc) 2.05(3󸀠󸀠󸀠󸀠-OAc) 2.05(3󸀠󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠󸀠 4.97 4.97 4.99 4.99
2󸀠󸀠󸀠󸀠󸀠 3.75 3.74 3.74 3.74
3󸀠󸀠󸀠󸀠󸀠 3.73 3.72 3.71 3.72
4󸀠󸀠󸀠󸀠󸀠 3.52 3.52 3.52 3.52
5󸀠󸀠󸀠󸀠󸀠 3.72 3.72 3.72 3.73
6󸀠󸀠󸀠󸀠󸀠 1.29 1.29 1.31 1.31
1󸀠󸀠󸀠󸀠󸀠󸀠 4.47 4.46 4.47 4.47
2󸀠󸀠󸀠󸀠󸀠󸀠 3.20 3.20 3.29 3.30
3󸀠󸀠󸀠󸀠󸀠󸀠 3.31 3.30 3.39 3.39
4󸀠󸀠󸀠󸀠󸀠󸀠 3.49 3.49 3.50 3.50
5󸀠󸀠󸀠󸀠󸀠󸀠 3.18, 3.84 3.18, 3.84 3.20, 3.88 3.21, 3.89
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.99 4.98 5.24 5.25
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.97 3.97 4.04 4.04
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.85 3.85
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.03 4.03 3.80, 4.16 3.81, 4.16
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.63, 3.77 3.63, 3.77 3.65 3.66
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.98 4.98
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.97 3.97
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.85 3.85
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.02 4.03
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.63, 3.76 3.63, 3.77
2a 2.61, 2.61 2.61, 2.61 2.61, 2.61 2.61, 2.61
3a 4.02 4.02 4.02 4.02
4a 1.67, 1.81 1.66, 1.81 1.67, 1.81 1.68, 1.82
5a 5.18 5.18 5.18 5.18
6a 1.62 1.62 1.61 1.61
7a 1.16, 1.50 1.16, 1.50 1.15, 1.49 1.16, 1.50
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Table 3-5-61 (continued)

H 3-5-243 3-5-244 3-5-245 3-5-246

8a 0.93 0.94 0.93 0.93
9a 0.95 0.95 0.94 0.95
2b 2.53, 2.53 2.52, 2.52 2.53, 2.53 2.53, 2.53
3b 4.30 4.30 4.30 4.30
4b 1.50, 1.63 1.50, 1.65 1.49, 1.63 1.51, 1.64
5b 3.80 3.80 3.80 3.80
6b 1.62 1.62 1.61 1.61
7b 1.12, 1.60 1.11, 1.60 1.10, 1.60 1.11, 1.60
8b 0.93 0.94 0.93 0.93
9b 0.90 0.91 0.90 0.91

Table 3-5-62: 1H NMR spectroscopic data of oleanane-type saponins 3-5-242, 3-5-247, and 3-5-248.

H 3-5-242 3-5-247 3-5-248 H 3-5-242 3-5-247 3-5-248

3 – 4.16 dd(12.0,
4.5)

4.07 s 5󸀠 – 4.58 d(9.5) –

12 5.24m 5.55br t 5.52 s 1󸀠󸀠 4.26 d(8) 5.03 d(7.7)
18 – 3.62 br s 3.35 br d(12.8) 1󸀠󸀠󸀠 – 5.90 s
19 – 3.62 br s – 6󸀠󸀠󸀠 – 1.75(ov)
23 9.90 s 9.79 s 10.0 s 1󸀠󸀠󸀠 5.38 d(7.8)
24 1.05 s 0.83 s 1○ 1.00 s 1○ 6󸀠󸀠󸀠 0.98 d(6.3)
25 0.89 s 0.99 s 1○ 1.13 s 1○ 1󸀠󸀠󸀠󸀠 5.48 s
26 0.62 s 1.13 s 1○ 1.15 s 1○ 6󸀠󸀠󸀠󸀠 1.15 d(6.1)
27 1.3 s 1.21 s 1○ 1.20 s 1○ 1󸀠󸀠󸀠󸀠󸀠 4.25 d(8)
29 0.85 s 1.31 s 1○ 3.57 s (2H) 2󸀠󸀠󸀠󸀠󸀠󸀠 7.75 d(8)
30 0.9 s 1.66 s 1○ 1.22 s 1○ 3󸀠󸀠󸀠󸀠󸀠󸀠 7.02 d(8)
1󸀠 4.18 d(7.7) 4.92 d(7.7) 6.30 d(7.7) 5󸀠󸀠󸀠󸀠󸀠󸀠 7.02 d(8)
2󸀠 – 4.00 dd(8.8,

7.7)
– 6󸀠󸀠󸀠󸀠󸀠󸀠 7.75 d(8)

3󸀠 – 4.24 dd(9.2,
8.8)

– 7󸀠󸀠󸀠󸀠󸀠󸀠 7.65 d(16)

4󸀠 – 4.46 dd(9.5,
9.2)

– 8󸀠󸀠󸀠󸀠󸀠󸀠 6.62 d(16)

1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-63: Cos, MFs, and TSs of oleanane-type saponins 3-5-249∼3-5-279.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-249 3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-arabinopyranosyl-
(1→2)-β-D-xylopyranosyl-(1→6)][4-O-
angeloyloxy-α-L-arabinopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)]}-β-D-glucopyranosyl
gypsogenic acid

C74H116O37 CD3OD [173]

3-5-250 3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-arabinopyranosyl-
(1→2)-β-D-xylopyranosyl(1→6)][4-O-
angeloyloxy-α-L-arabinopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)]}-β-D-glucopyranosyl
medicagenic acid

C74H116O38 CD3OD [173]

3-5-251 3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-arabinopyranosyl-
(1→2)]-[β-D-xylopyranosyl-(1→4)]α-L-
rhamnopyranosyl-(1→2)-4-O-[(3󸀠-hydroxy-2󸀠-
methyl-butyroyloxy)-3-hydroxy-2-methyl-
butyroyloxy]-β-D-fucopyransyl} medicagenic
acid

C74H118O36 CD3OD [173]

3-5-252 herniaria saponin 3 C60H96O29 CD3OD-
C5D5N(3:2)

[174]

3-5-253 ageratoside B1 C48H76O21 C5D5N [175]
3-5-254 ageratoside B2 C57H90O27 C5D5N [175]
3-5-255 polygalasaponin XXI C53H84O24 C5D5N [87]
3-5-256 polygalasaponin XXII C58H92O28 C5D5N [87]
3-5-257 polygalasaponin XXIII C53H82O24 C5D5N [87]
3-5-258 dianchinenoside D C42H66O16 C5D5N [176]
3-5-259 3-O-{β-D-glucopyranosyl}-28-O-{[α-L-

arabinopyranosyl-(1→2)]-[β-D-
xylopyranosyl(1→4)]α-L-rhamnopyranosyl(1→2)-
4-O-[(3󸀠-hydroxy-2󸀠-methyl-butyroyloxy)-3-
hydroxy-2-methyl-butyroyloxy]-β-D-
fucopyransyl}zanhic acid

C68H108O32 CD3OD [173]

3-5-260 polygalasaponin XLII C64H94O27 C5D5N [177]
3-5-261 polygalasaponin XLIII C74H110O35 C5D5N [177]
3-5-262 polygalasaponin XLIV C76H114O37 C5D5N [177]
3-5-263 polygalasaponin XLV C78H116O38 C5D5N [177]
3-5-264 polygalasaponin XLVI C78H116O38 C5D5N [177]
3-5-265 ageratoside A1 C59H92O29 C5D5N [175]
3-5-266 polygalasaponin XXVIII C53H84O24 C5D5N [178]
3-5-267 polygalasaponin XXIX C64H102O33 C5D5N [178]
3-5-268 polygalasaponin XXX C75H112O36 C5D5N [178]
3-5-269 polygalasaponin XXXI C75H112O36 C5D5N [178]
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Table 3-5-63 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-270 ageratoside A2 C60H94O30 C5D5N [175]
3-5-271 ageratoside A3 C59H92O29 C5D5N [175]
3-5-272 ageratoside A4 C54H84O25 C5D5N [175]
3-5-273 ageratoside A5 C54H84O25 C5D5N [175]
3-5-274 securioside A C72H106O33 C5D5N [179]
3-5-275 securioside B C75H112O36 C5D5N [179]
3-5-276 dianchinenoside C C42H66O16 C5D5N [176]
3-5-277 TR-saponin A methyl ester C53H80O20 CD3COCD3 [180]
3-5-278 TR-saponin B methyl ester C53H82O20 CD3OD [180]
3-5-279 TR-saponin C methyl ester C55H84O21 CD3COCD3 [180]
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Table 3-5-64: 1H NMR spectroscopic data of oleanane-type saponins 3-5-249∼3-5-253.

H 3-5-249 3-5-250 3-5-251 3-5-252 3-5-253

1 – 2.1 2.1 br d(14) ax 1.19,
eq 2.10

–

1.24 1.25
2 1.4 4.3m(10) 4.32m(12) ax 4.45 ca. 4.79
3 4.14 4.2m(11) 4.18m(9) ax 4.22 4.69 d(3)
5 1.37 – – ax 1.70 –
6 – – – ax 1.69,

eq 1.37
–

7 – – – ax 1.53,
eq 1.42

–

9 1.62 – – ax 1.56 –
11 1.9 1.96 1.93 ax 1.97,

eq 1.87
–

2
12 5.29m(9) 5.27 br t(2.5) 5.29m(8) ax 5.27 5.43 dd(3, 3)
15 – – – ax 1.71,

eq 1.15
–

16 – – – ax 2.00,
eq 1.67

ca. 1.90(2H)

18 2.81 br d(11) 2.81 ddd(7, 6, 4) 2.84 dd(10, 3) ax 2.86 –
19 1.65 1.67 dd(9, 7) 1.7 t(13) ax 1.65,

eq 1.09
–

1.1 d(10) 1.12 dd(9, 6) 1.15 d(10)
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Table 3-5-64 (continued)

H 3-5-249 3-5-250 3-5-251 3-5-252 3-5-253

21 – – – ax 1.83,
eq 1.52

–

24 1.15 s 1.36 s 1.36 s 1.56 s 1.98 s
25 1.01 s 1.28 s 1.26 s 1.32 s 1.57 s
26 0.83 s 0.82 s 0.79 s 0.89 s 1.14 s
27 1.15 s 1.12 s 1.14 s 1.09 s 1.23 s
29 0.91 s 0.88 s 0.9 s 0.81 s 0.87 s
30 0.96 s 0.93 s 0.94 s 0.84 s 0.88 s
1󸀠 4.51 br d(7.5) 4.6 br d(6.0) 4.55m 4.57 (7.7) 5.09 d(8)
2󸀠 3.43m 3.55m 3.53m 3.47 (8.7) 3.92 dd(8, 8)
3󸀠 3.3 3.3 3.53m 3.60 (8.5) ca. 4.24
4󸀠 to to 3.36 t(8.0) 3.64 (8.5) 4.31 dd(8, 8)
5󸀠 3.55 3.55 3.39m 3.72 ca. 3.86
6󸀠 3.66 br d(13.0) 3.65 br d(11.0) 3.72 dd(13.0, 5.0) ca. 4.30

3.83 br d(13.0) 3.82 dd(11.0, 5.0) 3.88 dd(13.0, 2.0) ca. 4.45
1󸀠󸀠 4.59 d(7.0) 4.57 d(7.0) 4.6 d(7.5) 5.62 d(7.7) 6.22 d(8)
2󸀠󸀠 3.29m 3.28 dd(9.0, 7.0) 3.27 dd(9.0, 8.0) 4.11 (9.6) 4.10 dd(8, 9)
3󸀠󸀠 3.3 3.6m 3.37m 4.15 (3.3) 4.19 dd(9, 9)
4󸀠󸀠 to 3.39m 3.37m 5.47 (0.3) ca. 4.29
5󸀠󸀠 3.4 3.22m 3.29m 3.86 (6.8) ca. 4.10
6󸀠󸀠 3.65 dd(12.0, 4.0) 3.7 dd(11.0, 4.0) 3.69 dd(13.0, 3.0) 1.03 ca. 4.35

3.89 br d(12.0) 3.93 br d(11.0) 3.8 br d(13.0) ca. 4.69
OAc 1.99 s(4󸀠󸀠-

OAc)
1󸀠󸀠󸀠 5.41 d(7.0) 5.39 d(7.0) 5.35 d(8.0) 5.60 (1.9) 5.01 d(8)
2󸀠󸀠󸀠 3.42 t(9.0) 3.42 t(7.0) 3.67 dd(8.0, 7.0) 4.49 (3.1) 3.97 dd(8, 9)
3󸀠󸀠󸀠 3.5m 3.53 t(7.0) 3.86 dd(7.0, 3.5) 3.93 (9.2) ca. 4.20
4󸀠󸀠󸀠 3.62 t(9.0) 3.55m 5.09 br d(3.5) 3.78 (9.2) ca. 4.15
5󸀠󸀠󸀠 3.5m 3.48m 3.85 q(6.0) 3.99 (6.1) ca. 3.86
6󸀠󸀠󸀠 3.74 dd(10.0, 4.0) 3.74 dd(12.0, 6.0) 1.08 d(6.0) 1.34 ca. 4.30, ca. 4.45

3.97 br d(10.0) 4.02 dd(12.0, 3.0)
1󸀠󸀠󸀠󸀠 5.42 d(2.0) 5.4 br s 5.52 d(1.0) 4.65 d(7.5)
2󸀠󸀠󸀠󸀠 4.03 br s 4.02 dd(5.0, 1.5) 3.98 dd(3.0, 1.0) 3.37 (9.2)
3󸀠󸀠󸀠󸀠 3.82m 3.82m 3.94 dd(9.0, 3.5) 3.59 (9.6)
4󸀠󸀠󸀠󸀠 3.35 t(9.0) 3.35m 3.54 dd(11.0, 9.0) 3.42 (9.6)
5󸀠󸀠󸀠󸀠 3.7m 3.69m 3.77 dq(11.0, 6.5) 3.44 (6.0,

1.8)
6󸀠󸀠󸀠󸀠 1.22 d(6.0) 1.2 d(6) 1.28 d(6.5) 4.00 (11.7),

3.74 (11.7)
1󸀠󸀠󸀠󸀠󸀠 4.48 d(7.0) 4.45 d(7.0) 4.52 d(7.5) 4.76 d(7.7)
2󸀠󸀠󸀠󸀠󸀠 3.42 t(8.0) 3.4 t(8.0) 3.21 dd(8.0, 7.5) 3.49 (9.2)
3󸀠󸀠󸀠󸀠󸀠 3.53m 3.53m 3.3 t(8.0) 3.66 (8.7)
4󸀠󸀠󸀠󸀠󸀠 3.53m 3.54 td(7.0, 4.0) 3.48m 3.53 (8.7)
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Table 3-5-64 (continued)

H 3-5-249 3-5-250 3-5-251 3-5-252 3-5-253

5󸀠󸀠󸀠󸀠󸀠 3.19 t(10.0) 3.18 dd(11.0, 9.0) 3.18 t(11.5) 3.55 (5.3,
1.9)

3.84 dd(11.0, 5.0) 3.85 dd(11.0, 4.0) 3.85 dd(12.0, 5.5)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.45 d(7.0) 4.42 d(7.5) 4.36 d(7.0) 4.01 (11.1),

3.81 (11.1)
2󸀠󸀠󸀠󸀠󸀠󸀠 3.65 dd(9.0, 7.0) 3.65m 3.62 dd(9.0, 7.0)
3󸀠󸀠󸀠󸀠󸀠󸀠 3.75 dd(9.0, 4.0) 3.74m 3.51 dd(9.0, 3.5)
4󸀠󸀠󸀠󸀠󸀠󸀠 5.08m(7.0) 5.05m(8.0) 3.78 br d(4.0)
5󸀠󸀠󸀠󸀠󸀠󸀠 3.58 dd(12.0, 3.0) 3.67 dd(11.0, 5.0) 3.56 br d(13.0)

3.99 br d(12.0) 3.99 br d(11.0) 3.87 dd(13.0, 3.0)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.61 d(6.5) 4.6 d(7.0)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.65 dd(8.0, 6.0) 3.66 dd(10.0, 7.0)
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.59m 3.59 t(9.0)
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.83 br s 3.84 br s
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 3.58 dd(12.0, 4.0) 3.58 dd(10.0, 5.0)

4.01 dd(12.0, 2.0) 4.01 dd(10.0, 2.0)
2a 2.78 q(7.0)
3a 6.2 qd(7.0, 1.0) 6.16 qd(7.0, 1.5) 5.16 q(6.5)
4a 2.05 br dd(7.0, 1.0) 2.02 dd(7.0, 1.4) 1.32 d(6.0)
5a 1.96m(5.0) 1.92 d(1.4) 1.19 d(7.0)
2b 2.45 q(7.0)
3b 3.92 q(6.5)
4b 1.17 d(6.5)
5b 1.1 d(7.0)

Table 3-5-65: 1H NMR spectroscopic data of oleanane-type saponins 3-5-254∼3-5-258.

H 3-5-254 3-5-255 3-5-256 3-5-257 3-5-258

2 4.73 d-like 4.79m 4.79m
3 4.65 d(3) 4.69 d(4.0) 4.69 d(4.0) 5.74 s 4.65 dd(4.0, 14.0)
12 5.44 dd(3, 3) 5.45 t-like 5.45 t-like 5.41 t-like 5.62 br s
15 – – – – ca. 1.66 (ov)

2.48 dd(4, 14)
16 ca. 1.90(2H) – – – 5.22 br s
18 – 3.12 dd(14.0, 4.0) 3.10 dd(14.0,

4.0)
3.11 dd(14, 4) 3.52 dd(4, 14)

19 – – – – ca. 1.34 (ov)
2.75 dd(14, 14)

24 1.95 s 1.94 s 1.95 s 1.51 s 1.62 s
25 1.52 s 1.54 s 1.59 s 0.97 s 1.05 s
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Table 3-5-65 (continued)

H 3-5-254 3-5-255 3-5-256 3-5-257 3-5-258

26 1.11 s 1.14 s 1.12 s 1.05 s 0.94 s
27 1.24 s 1.24 s 1.22 s 1.24 s 1.78 s
29 0.90 s 0.85 s 0.85 s 0.85 s 1.05 s
30 0.99 s 0.86 s 0.86 s 0.85 s 1.15 s
OH 6.26 d(5)(16-OH)
1󸀠 5.04 d(9) 5.08 d(8.0) 5.08 d(8.0) 5.13 d(7.5) 6.22 d(8)
2󸀠 3.95 dd(9, 9) 3.93 t(8.5) 3.93 t(8.0) 4.03 (ov) 4.05 dd(8, 9)
3󸀠 4.15 dd(9, 9) 4.14 (ov) 4.14 (ov) 4.10 t(9) 4.07 (ov)
4󸀠 ca. 4.23 4.15 (ov) 4.15 (ov) 4.14 t(9) 4.23 (ov)
5󸀠 3.85m 3.91m 3.92m 3.83m 4.20 (ov)
6󸀠 ca. 4.35 4.28 (ov) 4.28 (ov) 4.25 (ov) 4.33 dd(2, 12)

ca. 4.50 4.46 dd(12, 2.5) 4.46 dd(12.0,
2.0)

4.39 (ov) 4.30 (ov)

1󸀠󸀠 5.05 d(8) 6.19 d(8.0) 6.23 d(8.0) 6.19 d(6.5) 4.99 d(8)
2󸀠󸀠 3.96 dd(8, 8) 4.36 (ov) 4.29 (ov) 4.35 (ov) 3.97 dd(8, 9)
3󸀠󸀠 4.07 dd(8, 8) 4.27 (ov) 4.15 (ov) 4.27 (ov) 4.17
4󸀠󸀠 ca. 4.15 4.28 (ov) 4.26 (ov) 4.28 (ov) 4.17
5󸀠󸀠 ca. 3.62, ca. 4.21 3.96m 3.94m 3.95m 3.97
6󸀠󸀠 4.32 (ov) 4.29 (ov),

4.30 (ov)
4.26 (ov),
4.34 (ov)

4.45 dd(4, 12)

4.38 dd(12, 2.5) 4.24 dd(2, 12)
1󸀠󸀠󸀠 6.48 d(3) 6.39 d(1.5) 5.92 br s 6.40 br s
2󸀠󸀠󸀠 4.53 dd(3, 4) 4.81 dd(3.0, 1.5) 4.67 (ov) 4.81 br s
3󸀠󸀠󸀠 ca. 4.50 4.69 dd(9.0, 3.0) 4.59 dd(9.0,

3.0)
4.67 dd(9, 3)

4󸀠󸀠󸀠 ca. 4.40 4.34 (ov) 4.31 (ov) 4.33 (ov)
5󸀠󸀠󸀠 ca. 3.93, ca. 4.47 4.51m 4.36m 4.49m
6󸀠󸀠󸀠 1.79 d(6.0) 1.76 d(6.0) 1.78 d(6)
1󸀠󸀠󸀠󸀠 5.71 br s 5.04 d(8.0) 5.79 d(2.5) 5.04 d(7)
2󸀠󸀠󸀠󸀠 ca. 4.55 4.05 (ov) 4.74 d(2.5) 4.05 (ov)
3󸀠󸀠󸀠󸀠 ca. 4.35 4.05 (ov) 4.06 (ov)
4󸀠󸀠󸀠󸀠 ca. 4.55 4.18 (ov) 4.28 (ov) 4.19 (ov)

4.66 d(9.5)
5󸀠󸀠󸀠󸀠 ca. 4.37 3.53 t(11.0) 4.09 d(11) 3.53 t(11)

4.24 (ov) 4.12 d(11) 4.25 (ov)
6󸀠󸀠󸀠󸀠 1.77 d(6)
1󸀠󸀠󸀠󸀠󸀠 5.10 d(7) 5.06 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 ca. 4.00 4.03 (ov)
3󸀠󸀠󸀠󸀠󸀠 ca. 4.05 4.03 (ov)
4󸀠󸀠󸀠󸀠󸀠 ca. 3.65 4.17 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.50 dd(10, 11) 3.50 t(11.0)

ca. 4.23 4.24 (ov)
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Table 3-5-66: 1H NMR spectroscopic data of oleanane-type saponins 3-5-259∼3-5-263.

H 3-5-259 3-5-260 3-5-261 3-5-262 3-5-263

1 2.14 dd(14, 2)
1.27 br d(14)

– –

2 4.31 4.71m 4.70m 4.70m 4.71m
3 4.1 br d(4) 4.61 d(3) 4.59 d(3) 4.59 d(3) 4.59 d(3)
11 1.65, 1.97 – – – –
12 5.36 5.83 t-like 5.85 t-like 5.82 t-like 5.83 t-like
15 1.42 dd(11, 2)

1.69 dd(11, 4)
– –

16 4.49m(6.5) – –
18 2.95 dd(14, 3.5) 3.25 dd(14, 4) 3.24 dd(14, 4) 3.22 dd(14, 4) 3.22 dd(14, 4)
19 1.07, 2.29 t(14) – –
24 1.38 s 1.95 s 1.95 s 1.97 s 1.95 s
25 1.38 s 1.56 s 1.52 s 1.52 s 1.52 s
26 0.8 s 1.14 s 1.15 s 1.13 s 1.14 s
27 1.29 s 3.81 d(12) 3.82 d(12) 3.82 d(12) 3.82 d(12)

4.06 d(12) 4.06 d(12) 4.06 d(12) 4.06 (ov)
29 0.87 s 0.79 s 0.79 s 0.78 s 0.78 s
30 0.96 s 0.96 s 0.94 s 0.92 s 0.92 s
1󸀠 4.36 d(7) 5.05 d(8) 5.03 d(8) 5.04 d(8) 5.04 d(8)
2󸀠 3.21 t(8) 3.92 (ov) 3.90 (ov) 3.91 (ov) 3.91 (ov)
3󸀠 3.3m 4.16 (ov) 4.14 (ov) 4.13 t(9) 4.15 t(9)
4󸀠 3.3m 4.14 (ov) 4.13 (ov) 4.14 (ov) 4.14 (ov)
5󸀠 3.25m 3.92m 3.91m 3.91m 3.92m
6󸀠 3.68 dd(12, 5) 4.29 dd(12, 5) 4.28 dd(12, 5) 4.29 dd(12, 5) 4.28 (ov)

3.8 dd(12, 5) 4.46 dd(12, 2) 4.45 (ov) 4.45 dd(12, 2) 4.45 (ov)
1󸀠󸀠 5.35 d(8) 6.17 d(8) 6.15 d(8) 6.16 d(8) 6.18 d(8)
2󸀠󸀠 3.67 dd(8, 7) 4.73 t(8.5) 4.74 t(8.5) 4.78 t(8.5) 4.78 t(8.5)
3󸀠󸀠 3.86 dd(7, 3.5) 4.49 dd(9, 3.5) 4.49 dd(9, 3.5) 4.51 dd(9, 3.5) 4.48 (ov)
4󸀠󸀠 5.09 brd(3.5) 5.76 d(3.5) 5.96 d(3.5) 6.10 d(3.5) 6.03 d(3.5)
5󸀠󸀠 3.85 q(6) 4.15 (ov) 4.11 (ov) 4.12 (ov) 4.21m
6󸀠󸀠 1.08 d(6) 1.37 d(6) 1.31 d(6) 1.30 d(6) 1.39 d(6)
1󸀠󸀠󸀠 5.52 d(1) 6.38 br s 6.27 br s 6.45 br s 6.38 br s
2󸀠󸀠󸀠 3.98 dd(3, 1) 4.82 br s 4.82 br s 4.82 br s 4.81 br s
3󸀠󸀠󸀠 3.94 dd(9, 3.5) 4.70 (ov) 4.64 dd(9, 3) 4.65 dd(9, 3) 4.64 dd(9, 3.5)
4󸀠󸀠󸀠 3.54 dd(11, 9) 4.35 t(9.5) 4.25 t(9) 4.26 t(9) 4.25 t(9)
5󸀠󸀠󸀠 3.77 dq(11, 6.5) 4.55m 4.45 (ov) 4.48 (ov) 4.46 (ov)
6󸀠󸀠󸀠 1.28 d(6.5) 1.82 d(6) 1.73 d(6) 1.74 d(6) 1.73 d(6)
1󸀠󸀠󸀠󸀠 4.36 d(7) 5.07 d(7) 4.99 d(6.5) 5.11 d(8) 5.05 d(8)
2󸀠󸀠󸀠󸀠 3.62 dd(9, 7) 4.04 (ov) 4.41 (ov) 3.95 t(8.5) 3.96 t(8.5)
3󸀠󸀠󸀠󸀠 3.51 dd(9, 3.5) 4.04 (ov) 4.03 (ov) 4.11 t(9) 4.08 (ov)
4󸀠󸀠󸀠󸀠 3.78 br d(4) 4.16 (ov) 4.26 (ov) 4.02 t(9) 4.13 (ov)
5󸀠󸀠󸀠󸀠 3.56 br d(13) 3.52 t(11) 3.76 br d(12) 3.92m 3.94 (ov)

3.87 dd(13, 3) 4.24 dd(11, 5) 4.34 dd(12, 3)
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Table 3-5-66 (continued)

H 3-5-259 3-5-260 3-5-261 3-5-262 3-5-263

6󸀠󸀠󸀠󸀠 4.29 dd(12, 5) 4.73 dd(12, 5)
4.50 dd(12, 2) 5.04 (ov)

OAc 2.08 s(6󸀠󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠󸀠 4.52 d(7.5) 4.98 d(7.5) 4.97 d(7.5) 4.97 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.21 dd(8, 7.5) 4.02 t(8) 4.02 t(8) 4.02 t(8)
3󸀠󸀠󸀠󸀠󸀠 3.3 t(8) 4.04 t(8.5) 4.04 t(8.5) 4.05 (ov)
4󸀠󸀠󸀠󸀠󸀠 3.48m 4.27 (ov) 4.28 (ov) 4.27 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.18 t(11.5) 3.44 t(11) 3.45 t(11) 3.44 t(11)

3.85 dd(12, 5.5) 4.28 (ov) 4.29 (ov) 4.28 (ov)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.95 d(8) 4.95 d(8) 4.95 d(8)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.45 (ov) 4.46 (ov) 4.46 (ov)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.08 (ov) 4.08 (ov) 4.10 (ov)
4󸀠󸀠󸀠󸀠󸀠󸀠 4.47 d(3) 4.47 (ov) 4.47 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.13 (ov) 4.13 (ov) 4.12 (ov)
6󸀠󸀠󸀠󸀠󸀠󸀠 4.34 dd(12, 5) 4.35 dd(12, 5) 4.36 dd(12, 5)

4.42 (ov) 4.43 (ov) 4.43 (ov)
2a 2.78 q(7) 7.10 1○ 7.40 d(8.5) 7.08 d(2) 7.08 d(2)
3a 5.16 q(6.5) 7.00 d(8.5)
4a 1.32 d(6)
5a 1.19 d(7) 6.92 d(8) 7.00 d(8.5) 6.91 d(8) 6.92 d(8)
6a 7.08 dd(8, 2) 7.40 d(8.5) 7.05 dd(8, 2) 7.06 dd(8, 2)
7a 7.94 d(16) 7.84 d(16) 7.93 d(16) 7.88 d(16)
8a 6.54 d(16) 6.48 d(16) 6.58 d(16) 6.54 d(16)
2b 2.45 q(7)
3b 3.92 q(6.5)
4b 1.17 d(6.5)
5b 1.1 d(7)
OMe 3.80 s, 3.74 s 3.69 s 3.80 s, 3.74 s 3.80 s, 3.74 s
1○The peaktype was not given in the original literature.

Table 3-5-67: 1H NMR spectroscopic data of oleanane-type saponins 3-5-264∼3-5-268.

H 3-5-264 3-5-265 3-5-266 3-5-267 3-5-268

2 4.71m ca. 4.76 4.71m 4.71m 4.70m
3 4.61 d(3) 4.68 d(4) 4.60 d(3) 4.58 d(3) 4.59 d(3)
12 5.83 t-like 5.64 dd(3, 3) 5.79 t-like 5.80 t-like 5.84 t-like
16 – 5.18 br s – – –
18 3.22 dd(14, 4) 3.22 dd(14, 4) 3.22 dd(14, 4) 3.23 dd(14, 4)
24 1.95 s 2.00 s 1.95 s 1.94 s 1.95 s
25 1.53 s 1.60 s 1.57 s 1.53 s 1.52 s
26 1.15 s 1.18 s 1.13 s 1.12 s 1.14 s
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Table 3-5-67 (continued)

H 3-5-264 3-5-265 3-5-266 3-5-267 3-5-268

27 3.82 d(12) 1.80 s 3.79 d(12) 3.78 d(12) 3.82 d(12)
4.06 (ov) 4.05 d(12) 4.06 d(12) 4.06 d(12)

29 0.79 s 1.00 s 0.79 s 0.79 s 0.80 s
30 0.93 s 1.14 s 0.94 s 0.92 s 0.93 s
1󸀠 5.06 d(8) 5.04 d(8) 5.06 d(8) 5.03 d(8) 5.03 d(8)
2󸀠 3.92 (ov) 3.93 dd(8, 9) 3.92 (ov) 3.90 (ov) 3.91 (ov)
3󸀠 4.14 (ov) 4.14 dd(9, 9) 4.15 (ov) 4.14 (ov) 4.14 (ov)
4󸀠 4.13 (ov) 4.23 dd(9, 9) 4.16 (ov) 4.14 (ov) 4.15 (ov)
5󸀠 3.91m 3.85m 3.91 (ov) 3.91 (ov) 3.92 (ov)
6󸀠 4.28 (ov) ca. 4.39 4.26 dd(12, 5) 4.27 (ov) 4.29 (ov)

4.45 (ov) ca. 4.48 4.45 dd(12, 2) 4.47 dd(12, 2) 4.45 (ov)
1󸀠󸀠 6.13 d(8) 5.05 d(8) 6.06 d(8) 6.05 d(8) 6.16 d(8)
2󸀠󸀠 4.66 t(8.5) 3.93 dd(8, 9) 4.64 t(8.5) 4.62 t(8.5) 4.77 t(8.5)
3󸀠󸀠 4.46 (ov) 4.06 dd(9, 9) 4.18 (ov) 4.14 (ov) 4.50 (ov)
4󸀠󸀠 5.95 d(3.5) 4.11m 3.95 (ov) 3.94 (ov) 6.07 d(3)
5󸀠󸀠 4.18 (ov) 3.63 d-like 3.90 (ov) 3.89 (ov) 4.10 (ov)

ca. 4.21
6󸀠󸀠 1.34 d(6) 1.50 d(6) 1.48 d(6) 1.28 d(6)
1󸀠󸀠󸀠 6.30 br s 6.43 d(3) 6.40 br s 6.34 br s 6.44 br s
2󸀠󸀠󸀠 4.80 br s 4.52 dd(3, 4) 4.79 br s 4.78 br s 4.83 br s
3󸀠󸀠󸀠 4.63 (ov) ca. 4.48 4.69 (ov) 4.64 dd(9.5, 3) 4.65 dd(9.5, 3)
4󸀠󸀠󸀠 4.24 t(9) ca. 4.41 4.31 t(9.5) 4.21 t(9.5) 4.26 t(9.5)
5󸀠󸀠󸀠 4.42 (ov) ca. 3.92 4.46 (ov) 4.42 (ov) 4.49 (ov)

ca. 4.48
6󸀠󸀠󸀠 1.74 d(6) 1.67 d(6) 1.62 d(6) 1.75 d(6)
1󸀠󸀠󸀠󸀠 5.03 d(8) 5.78 br s 5.40 d(7) 4.85 d(7.5) 5.10 d(8)
2󸀠󸀠󸀠󸀠 3.95 t(8.5) 4.76 br s 4.02 (ov) 4.03 (ov) 3.94 t(8.5)
3󸀠󸀠󸀠󸀠 4.06 (ov) ca. 4.48 4.02 (ov) 4.03 (ov) 4.11 (ov)
4󸀠󸀠󸀠󸀠 4.12 (ov) 5.84 dd(10, 10) 4.14 (ov) 4.26 t(8.5) 4.12 (ov)
5󸀠󸀠󸀠󸀠 3.94 (ov) ca. 4.43 3.50 t(11) 3.33 t(11) 3.90 (ov)

4.23 (ov) 4.34 (ov)
6󸀠󸀠󸀠󸀠 4.67 dd(12, 5) 1.38 d(6) 4.28 (ov)

5.01 (ov) 4.45 (ov)
OAc 2.06 s(6󸀠󸀠󸀠󸀠-OAc) 2.14 s(6󸀠󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠󸀠 4.97 d(7) 5.71 d(4) 6.34 br s 4.97 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 4.03 t(8) 4.53 d(4) 4.39 br s 4.02 (ov)
3󸀠󸀠󸀠󸀠󸀠 4.06 t(8.5) 4.03 (ov)
4󸀠󸀠󸀠󸀠󸀠 4.29 (ov) 4.21 d(9) 4.17 (ov) 4.28 (ov)

4.47 d(9) 5.03 d(9.5)
5󸀠󸀠󸀠󸀠󸀠 3.44 t(11) ca. 3.95(2H) 4.18 d(12) 3.45 t(11)

4.28 (ov) 4.63 d(12) 4.28 (ov)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.95 d(8) 4.82 d(8) 4.95 d(8)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.44 (ov) 4.38 (ov) 4.45 (ov)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.09 (ov) 4.36 (ov) 4.10 (ov)
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Table 3-5-67 (continued)

H 3-5-264 3-5-265 3-5-266 3-5-267 3-5-268

4󸀠󸀠󸀠󸀠󸀠󸀠 4.46 (ov) 4.48 d(3) 4.47 d(3)
5󸀠󸀠󸀠󸀠󸀠󸀠 4.11 (ov) 4.00 (ov) 4.08 (ov)
6󸀠󸀠󸀠󸀠󸀠󸀠 4.35 (ov) 4.36 dd(12, 5) 4.35 dd(12, 5)

4.43 (ov) 4.42 dd(12, 2) 4.42 (ov)
2a 7.89 d(2) 7.38 d(8.5)
3a 6.96 d(8.5)
5a 6.93 d(8) 6.96 d(8.5)
6a 7.50 dd(8, 2) 7.38 d(16)
7a 6.82 d(13) 7.89 d(16)
8a 5.93 d(13) 6.52 d(16)
OMe 3.85 s, 3.71 s 3.67 s(4a-OMe)

Table 3-5-68: 1H NMR spectroscopic data of oleanane-type saponins 3-5-269∼3-5-273.

H 3-5-269 3-5-270 3-5-271 3-5-272 3-5-273

2 4.68m ca. 4.76 ca. 4.76 ca. 4.82 ca. 4.81
3 4.61 d(3) 4.68 d(4) 4.69 d(4) 4.73 d(3) 4.73 d(3)
12 5.78 t-like 5.64 dd(3, 3) 5.64 dd(3, 3) 5.64 dd(3, 3) 5.64 dd(3, 3)
16 – 5.18 br s 5.18 br s 5.18 br s 5.18 br s
18 3.23 dd(14, 4) – –
24 1.97 s 1.98 s 1.98 s 1.98 s 2.00 s
25 1.55 s 1.59 s 1.61 s 1.61 s 1.61 s
26 1.10 s 1.17 s 1.19 s 1.19 s 1.18 s
27 3.80 (ov) 1.80 s 1.80 s 1.80 s 1.81 s

4.06 d(12)
29 0.80 s 1.00 s 1.00 s 1.00 s 1.00 s
30 0.93 s 1.13 s 1.14 s 1.14 s 1.14 s
1󸀠 5.05 d(8) 5.04 d(8) 5.05 d(8) 5.10 d(8) 5.10 d(8)
2󸀠 3.92 (ov) 3.92 dd(8, 9) 3.94 dd(8, 9) 3.93 dd(8, 9) 3.93 dd(8, 9)
3󸀠 4.15 (ov) ca. 4.15 4.15 dd(9, 9) ca. 4.14 ca. 4.14
4󸀠 4.16 (ov) 4.25 dd(9, 9) 4.24 dd(9, 9) ca. 4.14 ca. 4.15
5󸀠 3.89 (ov) 3.86m 3.86m 3.91m 3.92m
6󸀠 4.29 dd(12, 5) ca. 4.40 ca. 4.42 ca. 4.29 ca. 4.28

4.45 (ov) ca. 4.47 ca. 4.49 ca. 4.46 ca. 4.46
1󸀠󸀠 6.14 d(8) 5.13 d(8) 5.06 d(8) 6.42 d(3) 6.43 d(3)
2󸀠󸀠 4.69 t(8.5) 4.03 dd(8, 9) 3.96 dd(8, 9) 4.54 dd(3, 4) 4.43 dd(3, 4)
3󸀠󸀠 4.49 (ov) ca. 4.17 4.06 dd(9, 9) ca. 4.42 ca. 4.48
4󸀠󸀠 5.76 d(3) ca. 4.13 ca. 4.12 4.38m ca. 4.40
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Table 3-5-68 (continued)

H 3-5-269 3-5-270 3-5-271 3-5-272 3-5-273

5󸀠󸀠 4.18 (ov) ca. 3.94 3.62 dd(10, 11) ca. 3.88 ca. 3.94
ca. 4.21 ca. 4.47 ca. 4.48

6󸀠󸀠 1.39 d(6) ca. 4.23, ca.
4.45

1󸀠󸀠󸀠 6.29 br s 6.42 d(3) 6.44 d(3) 5.80 br s 5.80 br s
2󸀠󸀠󸀠 5.01 br s 4.52 dd(3, 4) 4.54 dd(3, 4) 4.82 br s 4.76 br s
3󸀠󸀠󸀠 4.59 dd(9.5, 3) ca. 4.45 ca. 4.47 4.56 dd(3, 10) ca. 4.48
4󸀠󸀠󸀠 4.50 (ov) ca. 4.40 ca. 4.38 5.86 dd(10,

10)
5.85 dd(10,
10)

5󸀠󸀠󸀠 4.50 (ov) ca. 3.94,
ca. 4.50

ca. 3.90,
ca. 4.49

ca. 4.41 ca. 4.43

6󸀠󸀠󸀠 1.75 d(6) 1.42 d(6) 1.38 d(6)
1󸀠󸀠󸀠󸀠 6.01 d(4) 5.78 br s 5.78 br s 4.87 d(8) 5.71 d(3)
2󸀠󸀠󸀠󸀠 4.80 d(4) 4.76 br s 4.82 br s ca. 4.27 4.54 d(3)
3󸀠󸀠󸀠󸀠 4.18 (ov) ca. 4.46 4.53 dd(3, 10) 4.10 dd(3, 9)
4󸀠󸀠󸀠󸀠 4.52 (ov) 5.83 dd(10, 10) 5.86 dd(10, 10) ca. 4.24 4.21 d(9),

4.47 d(9)
5󸀠󸀠󸀠󸀠 4.05 (ov),

4.05 (ov)
ca. 4.40 ca. 4.45 3.68 d-like,

ca. 4.12
ca. 3.95(2H)

6󸀠󸀠󸀠󸀠 1.38 d(6) 1.42 d(6)
OAc 2.15 s(4󸀠󸀠󸀠󸀠-

OAc)
2.24 s(4󸀠󸀠󸀠󸀠-
OAc)

2.24 s(4󸀠󸀠󸀠󸀠-
OAc)

2.14 s(4󸀠󸀠󸀠󸀠-
OAc)

1󸀠󸀠󸀠󸀠󸀠 5.30 d(7.5) 5.70 d(4) 4.86 d(7)
2󸀠󸀠󸀠󸀠󸀠 3.98 t(8.5) 4.54 d(4) ca. 4.26
3󸀠󸀠󸀠󸀠󸀠 4.13 t(9.5) ca. 4.07
4󸀠󸀠󸀠󸀠󸀠 4.04 (ov) 4.26 d(9),

4.48 d(9)
ca. 4.21

5󸀠󸀠󸀠󸀠󸀠 3.42 t(11),
4.19 (ov)

ca. 3.97(2H) 3.67 d-like, ca.
4.13

1󸀠󸀠󸀠󸀠󸀠󸀠 5.15 d(7)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.47 (ov)
3󸀠󸀠󸀠󸀠󸀠󸀠 4.06 (ov)
4󸀠󸀠󸀠󸀠󸀠󸀠 4.20 (ov)
5󸀠󸀠󸀠󸀠󸀠󸀠 3.61 br d(12)

4.22 (ov)
6󸀠󸀠󸀠󸀠󸀠󸀠

2a, 6a 6.85 s
7a 7.95 d(16)
8a 6.62 d(16)
OMe 3.81 s(3a,

5a-OMe)
3.90 s(4a-OMe)
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Table 3-5-69: 1H NMR spectroscopic data of oleanane-type saponins 3-5-274∼3-5-276.

H 3-5-274 3-5-275 3-5-276

3 – – 4.66 dd(4, 14)
12 5.84 br s 5.84 br s 5.43 br s
15 ca. 1.66 (ov), 2.47 dd(4, 14)
16 – – 5.22 d(4)
18 3.50 dd(4, 14)
19 ca. 1.35 (ov), 2.74 dd(14, 14)
24 1.96 s 1.97 s 1.59 s
25 1.56 s 1.54 s 0.99 s
26 1.14 s 1.14 s 0.97 s
27 – – 1.69 s
29 0.77 s 0.79 s 1.03 s
30 0.90 s 0.92 s 1.16 s
OH 6.27 d(5) (16-OH)
1󸀠 5.07 d(7.7) 5.06 d(7.6) 6.29 d(8)
2󸀠 – – 4.13 t(8, 8)
3󸀠 – – 4.27 (ov)
4󸀠 – – 4.37 (ov)
5󸀠 – – 3.99 (ov)
6󸀠 – – 4.43 dd(2, 11), 4.37 (ov)
1󸀠󸀠 6.19 d(8.2) 6.18 d(8.1) 6.39 d(8)
2󸀠󸀠 – – 4.22 t(8, 8)
3󸀠󸀠 – – 4.27 (ov)
4󸀠󸀠 6.03 br d(3.2) 5.76 br d(3.7) 4.31 (ov)
5󸀠󸀠 – – 3.99 (ov)
6󸀠󸀠 1.40 d(6.3) 1.36 d(6.3) 4.43 dd(2, 11), 4.07 (ov)
1󸀠󸀠󸀠 6.47 br s 6.35 br s
6󸀠󸀠󸀠 1.79 d(6.1) 1.75 d(6.3)
OAc 2.07 s(4󸀠󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠 5.06 d(7.8) 4.95 d(7.8)
6󸀠󸀠󸀠󸀠 5.04m, 4.75 dd(11.5, 4.4)
1󸀠󸀠󸀠󸀠󸀠 5.05 d(6.9) 5.74 d(5.7)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.91 d(7.7)
2󸀠󸀠󸀠󸀠󸀠󸀠 7.06 br s –
5󸀠󸀠󸀠󸀠󸀠󸀠 6.91 d(8.1) –
6󸀠󸀠󸀠󸀠󸀠󸀠 7.05 br d(8.1) –
7󸀠󸀠󸀠󸀠󸀠󸀠 7.87 d(15.8)
8󸀠󸀠󸀠󸀠󸀠󸀠 6.50 d(15.8)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.11 br s
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 6.93 d(8.2)
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.09 br d(8.2)
7󸀠󸀠󸀠󸀠󸀠󸀠󸀠 7.96 d(15.9)
8󸀠󸀠󸀠󸀠󸀠󸀠󸀠 6.56 d(15.9)
OMe 3.80 s(3󸀠󸀠󸀠󸀠󸀠󸀠-OMe) 3.81 s(3󸀠󸀠󸀠󸀠󸀠󸀠󸀠-OMe)

3.75 s(4󸀠󸀠󸀠󸀠󸀠󸀠-OMe) 3.74 s(4󸀠󸀠󸀠󸀠󸀠󸀠󸀠-OMe)
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Table 3-5-70: 1H NMR spectroscopic data of oleanane-type saponins 3-5-277∼3-5-279.

H 3-5-277 3-5-278 3-5-279

1 ca. 1.68m ca. 1.68m 1.78m, ca. 1.69m
2 ca. 1.85m, ca. 1.67m ca. 1.85m, ca. 1.70m 1.84m, ca. 1.68m
3 4.02m 4.02 dd(4.5, 11.9) 4.03m
5 1.50 br d(13.2) 1.47 d(12.0) 1.50m
6 1.53m, ca. 0.95m 1.58m, 0.95m 1.53m, ca. 0.95m
7 1.72m, ca. 1.11m 1.69m ca. 1.69m, 1.11m
9 ca. 1.68m ca. 1.66m ca. 1.67m
11 1.95m 1.95m 1.97m
12 5.48 br s 5.46 t(3.3) 5.54m
15 3.71m 3.71 d(4.3) 4.04m
16 3.75m ca. 3.80m 5.28 d(4.0)
18 2.70m 2.62m 2.73 dd(4.6, 14.3)
19 2.66 t(14.2), 1.37m 2.63m, 1.19m 2.53 t(14.0), 1.38m
21 5.97 d(10.1) 5.86 d(10.1) 5.47 d(10.4)
22 5.59 d(10.4) 5.55 d(10.1) 5.53 d(10.4)
24 1.15 s 1.17 s 1.29 s
25 0.99 s 0.99 s 1.00 s
26 1.00 s 1.00 s 1.00 s
27 1.45 s 1.41 s 1.40 s
28 3.18m 3.26 d(10.3) 3.39m

3.05m 3.00 d(10.3) 3.17m
29 0.89 s 0.85 s 0.91 s
30 1.10 s 1.07 s 1.09 s
OAc 2.29 s
OMe 3.67 s (23-OMe) 3.69 s(23-OMe) 3.66 s (23-OMe)

3.73 s (6󸀠-OMe) 3.77 s (6󸀠-OMe) 3.73 s (6󸀠-OMe)
1󸀠 4.39 d(8.0) 4.31 d(7.9) 4.39 d(7.6)
2󸀠 3.29m 3.30m 3.28m
3󸀠 3.48 t(9.2) 3.50 t(9.0) 3.48 t(9.0)
4󸀠 ca. 3.63m 3.56m ca. 3.60m
5󸀠 3.87 d(9.7) 3.84 d(9.8) 3.88 d(9.0)
1󸀠󸀠 4.44 d(7.1) 4.50 d(7.0) 4.44m
2󸀠󸀠 ca. 3.63m 3.61 dd(7.0, 9.1) ca. 3.62m
3󸀠󸀠 ca. 3.62m 3.56 q(4.0, 9.1) ca. 3.65m
4󸀠󸀠 3.82m 3.79m 3.83m
5󸀠󸀠 3.94 dd(2.4.10.1) 3.90 dd(3.0.12.5) 3.94 br d(12.8)

ca. 3.60m 3.58 dd(3.0, 12.5) 3.67m
3󸀠󸀠󸀠 6.04 br q(6.0) 6.16 qd(1.7, 7.3) 6.15 br q(5.8)
4󸀠󸀠󸀠 1.90 dd(1.5, 4.6) 1.99 dd(1.7, 7.3) 1.97m
5󸀠󸀠󸀠 1.81m 1.85m 1.83m
2󸀠󸀠󸀠󸀠 2.33 q(7.0) 2.23 q(7.0)
3󸀠󸀠󸀠󸀠 6.04 br q(6.0) 1.63m, 1.42m 1.58 q(7.4), ca. 1.36m
4󸀠󸀠󸀠󸀠 1.91 dd(1.5, 4.8) 0.87 t(7.3) 0.84 t(7.4)
5󸀠󸀠󸀠󸀠 1.81m 1.03 d(7.0) 0.98 d(7.0)
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Table 3-5-71: Compounds, MFs, and test solvents of oleanane-type saponins 3-5-280∼3-5-285.

No. Compounds MFs Test solvents References

3-5-280 mussaendoside S C42H66O15 C5D5N [181]
3-5-281 spinoside Dl C48H76O19 C5D5N [182]
3-5-282 spinoside D2 C48H74O20 C5D5N [182]
3-5-283 spinoside D3 C48H76O20 C5D5N [182]
3-5-284 diploclisin C43H68O16 C5D5N [183]
3-5-285 – C66H104O31 CD3OD [184]

Table 3-5-72: 1H NMR spectroscopic data of oleanane-type saponins 3-5-280∼3-5-282.

H 3-5-280 3-5-281 3-5-282

3 3.34 dd(12.5, 4.3) 3.66 s 4.06 s
12 5.99 br s 5.53 s 5.54 s
18 – 3.36 dd(14.0, 4.0) 3.36 br d(13.8)
23 – 10.0 s
24 1.20 s 1○ 0.95 s 1○ 1.00 s 1○

25 1.11 s 1○ 1.02 s 1○ 1.15 s 1○

26 0.93 s 1○ 1.18 s 1○ 1.19 s 1○
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Table 3-5-72 (continued)

H 3-5-280 3-5-281 3-5-282

27 1.19 s 1○ 1.20 s 1○

28 0.85 s 1○ 1.25 s 1○

29 0.83 s 1○

30 0.71 s 1○ 1.49 s 1○ 1.48 s 1○

1󸀠 4.75 d(6.3) 6.31 d(7.7) 6.31 d(7.7)
1󸀠󸀠 6.38 d(7.8) – 5.02 d(7.7)
1󸀠󸀠󸀠 5.89 s 5.91 s
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-73: 1H NMR spectroscopic data of oleanane-type saponins 3-5-283∼3-5-285.

H 3-5-283 3-5-284 3-5-285 H 3-5-283 3-5-284 3-5-285

1 – – 0.99, 1.64 1󸀠󸀠 – 6.29 d(7.8) 4.60
2 – – 1.93, 1.77 2󸀠󸀠 – – 3.59
3 3.72 s 3.3m 3.64 3󸀠󸀠 – – 3.49
5 – – 1.23 4󸀠󸀠 – – 3.85
6 – – 1.36, 1.51 5󸀠󸀠 – – 3.48
7 – – 1.61, 1.36 6󸀠󸀠 – – 3.71, 3.73
9 – – 1.64 1󸀠󸀠󸀠 5.90 s 5.43
11 – – 1.93, 1.92 2󸀠󸀠󸀠 – 3.88
12 5.54 s 5.60m 5.34 3󸀠󸀠󸀠 – 4.01
15 – – 1.65, 1.21 4󸀠󸀠󸀠 – 5.41
16 – – 2.08, 1.71 5󸀠󸀠󸀠 – 3.87
18 3.36 dd(14.3, 4.3) – 2.74 6󸀠󸀠󸀠 – 1.05
19 – – 1.95, 1.72 1󸀠󸀠󸀠󸀠 5.28
21 – – 2.03, 1.40 2󸀠󸀠󸀠󸀠 3.96
22 – – 1.67, 1.67 3󸀠󸀠󸀠󸀠 3.65
23 – 3.65 d(11.5)

4.02 d(11.5)
3.27, 3.75 4󸀠󸀠󸀠󸀠 3.38

24 0.84 s 1○ 0.90 s 0.73 s 5󸀠󸀠󸀠󸀠 3.72
25 1.04 s 1○ 0.96 s 0.98 s 6󸀠󸀠󸀠󸀠 1.24
26 1.21 s 1○ 1.10 s 0.81 s 1󸀠󸀠󸀠󸀠󸀠 4.50
27 1.21 s 1○ 1.15 s 1.19 s 2󸀠󸀠󸀠󸀠󸀠 3.14
29 1.18 s 1.14 s 3󸀠󸀠󸀠󸀠󸀠 3.33
30 1.48 s 1○ 4󸀠󸀠󸀠󸀠󸀠 3.19
OMe 3.56 s 3.73 s 5󸀠󸀠󸀠󸀠󸀠 3.28
1󸀠 6.31 d(8.1) 5.12 d(7.8) 4.57 6󸀠󸀠󸀠󸀠󸀠 3.61, 3.86
2󸀠 – – 3.55 2a 2.53
3󸀠 – – 3.64 3a 1.75, 1.56
4󸀠 – – 3.57 4a 1.01
5󸀠 – – 3.72 5a 1.20
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-74: Cos, MFs, and TSs of oleanane-type saponins 3-5-286∼3-5-303.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-286 3β-{O-β-D-glucopyranosyl–(1→2)-[O-α-L-
arabinopyranosyl(1→6)]β-D-glucopyranosyloxy}-
machaerinic acid γ-lactone

C47H74O17 C5D5N [108]

3-5-287 3β-[O-β-D-glucopyranosiduronic acid
(1→2)-β-D-glucopyranosyloxy]-machaerinic acid
γ-lactone

C42H64O14 C6D6 [108]

3-5-288 tragopogonoside I methyl ester C43H66O15 C5D5N [185]
3-5-289 albiziasaponin A C46H72O17 C5D5N [186]
3-5-290 albiziasaponin B C47H74O18 C5D5N [186]
3-5-291 albiziasaponin C C52H82O22 C5D5N [186]
3-5-292 3-O-[β-D-xylopyranosyl-(1→2)-α-L-

arabinopyranosyl-(1→6)-2-acetamido-2-deoxy-β-
D-glucopyranosyl] acacic acid lactone

C48H75NO17 C5D5N [187]

3-5-293 concinnoside B C43H67NO13 C5D5N [188]
3-5-294 concinnoside D C48H75NO17 C5D5N [188]
3-5-295 concinnoside A C41H64O13 C5D5N [188]
3-5-296 concinnoside C C42H66O14 CD3OD [188]
3-5-297 concinnoside E C48H76O18 C5D5N [188]
3-5-298 ageratoside C1 C41H62O16 C5D5N [175]
3-5-299 coumoside A C58H92O27 DMSO-d6 [189]
3-5-300 soyasaponin Bh C48H78O19 DMSO-d6 [190]
3-5-301 albiziasaponin A C48H72O20 C5D5N [191]
3-5-302 albiziasaponin C C54H84O24 C5D5N [191]
3-5-303 albiziasaponin D C53H82O23 C5D5N [191]
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Table 3-5-75: 1H NMR spectroscopic data of oleanane-type saponins 3-5-286, 3-5-287, 3-5-299, and
3-5-300.

H 3-5-286 3-5-287 3-5-299 3-5-300

1 1.03, 1.56 1.50, 0.87 0.90, 1.32 0.88, 1.45
2 2.35, 1.92 1.91, 1.84 1.84, 1.90 1.69, 1.95
3 3.27 3.03 3.00 3.23 br d(8.4)
5 0.74 0.71 0.80 0.99
6 1.54, 1.34 1.54, 1.34 1.40 1.50, 1.52
7 1.28, 1.28 1.27, 1.27 1.34 1.23, 1.42
9 1.64 1.60 1.52 1.55
11 2.00, 1.80 1.93, 1.74 1.82, 1.32 1.78, 1.80
12 5.48 5.33 5.25 5.22 br s
15 1.76, 1.05 1.71, 0.98 1.16, 1.80 0.98, 1.21
16 2.44, 1.48 2.56, 1.33 3.38 0.93, 1.67
18 2.49 2.41 3.45 1.87
19 1.95, 1.46 1.73, 1.42 1.10, 1.76 1.60
21 4.11 3.72 1.82, 2.45 1.61, 1.71
22 2.39, 1.79 2.13, 1.41 1.88, 1.94 3.61 d(4.8)
23 1.27 s 1.12 s 0.99 s 3.10, 3.92
24 1.13 s 1.02 s 0.87 s 1.14 s
25 0.87 s 0.84 s 0.79 s 0.79 s
26 0.70 s 0.68 s 0.78 s 0.84 s
27 1.09 s 0.99 s 1.07 s 1.10 s
28 3.48, 3.24 0.75 s
29 0.95 s 0.74 s 1.20 s 0.86 s
30 1.01 s 0.94 s 4.72 s
1󸀠 4.84 d(9.0) 4.25 d(9.7) 4.29 d(5.3) 4.20 d(6.4)
2󸀠 4.10 3.67 3.62 3.52
3󸀠 4.21 5.34 3.44 3.44
4󸀠 4.03 5.16 3.80 3.15
5󸀠 3.99 3.31 3.78, 3.14 3.24
6󸀠 4.74, 4.22 4.43, 4.10
1󸀠󸀠 5.29 d(7.0) 4.67 d(9.0) 4.49 d(8.0) 4.76 d(6.0)
2󸀠󸀠 4.06 5.28 3.48 3.40
3󸀠󸀠 4.20 5.43 3.36 3.34
4󸀠󸀠 4.26 5.55 3.22 3.56
5󸀠󸀠 3.89 3.89 3.18 3.37
6󸀠󸀠 4.42, 4.42 3.52, 3.40 3.45, 3.52
1󸀠󸀠󸀠 4.92 d(7.0) 4.40 d(7.9) 4.95 s
2󸀠󸀠󸀠 4.42 3.39 3.67 br s
3󸀠󸀠󸀠 4.16 3.47 3.52
4󸀠󸀠󸀠 4.33 3.53 3.15
5󸀠󸀠󸀠 4.29, 3.77 3.71 3.91
6󸀠󸀠󸀠 4.18, 3.87 1.10 d(6.0)
1󸀠󸀠󸀠󸀠 4.43 d(5.2)
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Table 3-5-75 (continued)

H 3-5-286 3-5-287 3-5-299 3-5-300

2󸀠󸀠󸀠󸀠 3.23
3󸀠󸀠󸀠󸀠 3.38
4󸀠󸀠󸀠󸀠 3.52
5󸀠󸀠󸀠󸀠 3.74, 3.40
1󸀠󸀠󸀠󸀠󸀠 4.41 d(7.9)
2󸀠󸀠󸀠󸀠󸀠 3.71
3󸀠󸀠󸀠󸀠󸀠 3.55
4󸀠󸀠󸀠󸀠󸀠 3.49
5󸀠󸀠󸀠󸀠󸀠 3.73
6󸀠󸀠󸀠󸀠󸀠 3.62, 3.25

Note: The data of methyls in the literature were not assigned, and here, the deployments are only to
display the data.

Table 3-5-76: 1H NMR spectroscopic data of oleanane-type saponins 3-5-291∼3-5-295.

H 3-5-291 3-5-292 3-5-293 3-5-294 3-5-295

3 3.44 dd(12.0,
5.5)

3.43 dd(11.5,
4.0)

3.11 dd(12.0,
4.6)

3.42 dd(11.7,
4.4)

3.16 dd(11.2,
4.6)

5 – 0.98 – – –
12 5.33m 5.30br t(3.0) 5.41 br s – 5.42 br s
15 α 1.43 dd(13.5,

12.5)
– – – –

β 2.29 dd(13.5,
4.5)

16 4.52 dd(12.5,
4.5)

4.52 br s 3.90 dd(12.2,
4.9)

4.49 ∼ 4.53 3.90 dd(11.7,
4.6)

18 – 2.77 dd(17.0,
5.5)

– – –

19 α 1.80 dd(13.5,
13.0)

1.37 – – –

β 1.36 dd(13.3,
4.5)

1.82

21 4.25 d(5.3) 4.23 d(5.0) 4.25 d(5.4) 4.23 d(5.4) 4.26 d(5.4)
22 α 2.25 d(12.0) – – – –

β 2.75 dd(12.0,
5.5)

23 1.29 s 1.21 s 0.77 s 1○ 0.79 s 1○ 0.87 s 1○

24 1.11 s 0.99 s 0.92 s 1○ 0.80 s 1○ 0.93 s 1○

25 0.83 s 0.82 s 0.94 s 1○ 0.92 s 1○ 0.96 s 1○
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Table 3-5-76 (continued)

H 3-5-291 3-5-292 3-5-293 3-5-294 3-5-295

26 0.79 s 0.80 s 0.97 s 1○ 1.00 s 1○ 1.00 s 1○

27 1.37 s 1.38 s 0.99 s 1○ 1.07 s 1○ 1.01 s 1○

29 0.91 s 0.92 s 1.00 s 1○ 1.21 s 1○ 1.10 s 1○

30 1.05 s 1.07 s 1.24 s 1○ 1.39 s 1○ 1.24 s 1○

1󸀠 4.88 d(7.3) 5.05 d(8.0) 4.44 d(8.4) 5.05 d(8.3) 4.32 d(7.8)
2󸀠 4.17 dd(8.0, 7.3) 4.51 t(9.0) 3.65 dd(10.3,

8.3)
4.49∼4.53 3.19 t(8.6)

3󸀠 – 4.34 t(9.0) 3.44 dd(10.3,
8.8)

4.35∼4.40
3.29∼3.31

4󸀠 – 4.11 3.32 t(8.8) 3.59 t(10.7)
5󸀠 – 4.02m 3.42m 4.12m 3.41m
6󸀠 – 4.19 dd(10.0,

4.0)
3.71 dd(11.5,
5.7)

4.19 dd(11.2,
5.4)

4.06 dd(11.3,
2.2)

4.64 d(10.0) 4.06 dd(11.5,
2.3)

4.61 d(9.3) 3.71 dd(11.3,
5.4)

Me
(CONH)

2.15 s(C-2󸀠) 1.94 s(C-2󸀠) 2.16 s(C-2󸀠)

NH 8.80 d(9.0)
(C-2󸀠)

8.91 d(8.8)
(C-2󸀠)

8.91 d(8.8)
(C-2󸀠)

1󸀠󸀠 5.39 d(7.6) 5.14 d(5.0) 4.33 d(6.4) 5.16 d(4.9) 4.33 d(6.3)
2󸀠󸀠 – 4.50 t(6.5) 3.58 dd(8.8,

6.4)
4.49∼4.53 3.58 dd(8.8,

6.3)
3󸀠󸀠 – 4.36 dd(6.5,

4.0)
3.51 dd(8.8,
3.4)

4.35∼4.40 3.53 dd(8.3,
2.7)

4󸀠󸀠 – 4.36 br s 3.79m 4.12m 3.80m
5󸀠󸀠 – 3.75 dd(11.5,

2.0)
3.52 dd(12.5,
1.4)

4.35∼4.40 3.51 dd(12.7,
2.7)

4.28 dd(11.5,
5.0)

3.85 dd(12.5,
3.7)

3.99∼4.07 3.86 dd(12.7,
3.9)

1󸀠󸀠󸀠 5.14 d(5.1) 4.98 d(7.0) 4.98 d(6.6)
2󸀠󸀠󸀠 4.52 dd(6.0, 5.1) 4.00 t(7.5) 3.99∼4.07
3󸀠󸀠󸀠 – 4.05 t(8.0) 3.99∼4.07
4󸀠󸀠󸀠 – 4.11 4.35∼4.40
5󸀠󸀠󸀠 – 3.59 dd(12.0,

10.0)
3.75 dd(11.2,
2.4)

4.38 dd(12.0,
6.0)

4.29 dd(11.7,
5.4)

1󸀠󸀠󸀠󸀠 4.98 d(7.1)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-77: 1H NMR spectroscopic data of oleanane-type saponins 3-5-288, 3-5-289, and 3-5-
296∼3-5-298.

H 3-5-288 3-5-289 3-5-296 3-5-297 3-5-298

2 – – – – ca. 4.75
3 3.28 dd(12, 4) 3.52 dd(11.7, 4.4) 3.28 dd(11.7,

4.4)
3.23 dd(11.2,
4.1)

4.65 d(4)

12 5.35 t-like 5.30m 5.36br s 5.37 dd(3, 3)
15 – α 1.44 dd(14.6, 12.4) – – –

β 2.30 dd(14.6, 5.0)
16 4.53 dd(11, 4.5) 4.52 dd(12.4, 5.0) 4.50∼4.52 4.54 dd(11.2,

4.9)
4.50 dd(11, 5)

18 2.79m – – – –
19 – α 1.82 dd(13.3, 13.0) – – –

β 1.36 dd(13.3, 5.0)
21 4.25 d(5.5) 4.23 d(5.4) 4.25 d(5.4) 4.27 d(4.9) –
22 – α 2.25 d(12.0) – – –

β 2.76 dd(12.0, 5.4)
23 0.81 s 1○ 1.32 s 0.79 s 1○ 0.80 s 1○ –
24 0.81 s 1○ 1.05 s 0.80 s 1○ 0.83 s 1○ 1.97 s
25 0.95 s 1○ 0.82 s 0.95 s 1○ 0.97 s 1○ 1.50 s
26 1.07 s 1○ 0.78 s 1.07 s 1○ 1.09 s 1○ 0.85 s
27 1.10 s 1○ 1.38 s 1.10 s 1○ 1.13 s 1○ 1.33 s
29 1.30 s 1○ 0.91 s 1.28 s 1○ 1.24 s 1○ 0.93 s
30 1.36 s 1○ 0.99 s 1.36 s 1○ 1.33 s 1○ 1.06 s
1󸀠 4.97 d(8) 4.91 d(7.8) 4.88 d(8.3) 4.81 d(7.8) 5.04 d(8)
2󸀠 4.24 t(8.5) – 4.24 t(9.2) 4.17 t(7.8) 3.93 dd(8, 9)
3󸀠 4.30 t(8.5) – 4.29 t(8.7) 4.23∼4.39 4.14 dd(9, 9)
4󸀠 4.42 t(8.5) – 4.13 t(9.2) 4.10 t(9.5) 4.22 dd(9, 9)
5󸀠 4.49 d(9.5) – 3.91m 4.01∼4.10 3.85m
6󸀠 – 4.47 dd(11.0,

2.7)
4.23∼4.39,
4.81∼4.83

4.40 dd(3, 12)

4.43 dd(11.0,
4.1)

4.46 dd(4, 12)

1󸀠󸀠 3.73 s(C-6󸀠) 5.35 d(7.3) 5.34 d(7.8) 5.05 d(8)
2󸀠󸀠 5.52 d(8) 5.18 d(5.1) 4.11 t(8.3) 4.12 t(7.8) 3.95 dd(9, 8)
3󸀠󸀠 4.57 dd(9, 8) 4.55 dd(6.0, 5.1) 4.23 t(9.2) 4.23∼4.29 4.05 dd(9, 9)
4󸀠󸀠 4.17 dd(9.5, 3) – 4.30 t(9.6) 3.93m ca. 4.10
5󸀠󸀠 4.68 dd(3, 1) – 3.91m 3.93m 3.62 dd(10, 11)

4.20 dd(5, 11)
6󸀠󸀠 4.05m – 4.47 dd(11.0,

2.7)
4.52 dd-
like(12.2,
4.9)

4.43 dd(11.0,
4.1)

4.48 dd-
like(12.2,
2.2)
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Table 3-5-77 (continued)

H 3-5-288 3-5-289 3-5-296 3-5-297 3-5-298

1󸀠󸀠󸀠 4.40 dd(11, 5) 4.90 d(7.3)
4.59 dd(11, 8)

2󸀠󸀠󸀠 5.00 d(6.8) 4.40 t(8.5)
3󸀠󸀠󸀠 – 4.01∼4.10
4󸀠󸀠󸀠 – 3.81 t-like(6.4)
5󸀠󸀠󸀠 – 3.81 t-like(6.4)
6󸀠󸀠󸀠 – 1.53 d(6.4)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-78: 1H NMR spectroscopic data of oleanane-type saponins 3-5-290 and 3-5-301∼3-5-303.

H 3-5-290 3-5-301 3-5-302 3-5-303

3 3.20 dd(12.0, 5.5) 3.45 dd(4.3, 11.6) 3.42 dd(4.6, 11.9) 3.42 dd(4.3, 11.6)
12 5.32m 5.13br s 5.12 br s 5.12 br s
16 ca. 4.53m
18 – 2.13 dd(6.4, 13.3) 2.13 dd(6.7, 12.8) 2.13 dd(6.4, 13.1)
21 4.25 d(4.0)
22 – 4.20 br d(ca. 6) 4.15 br d(ca. 6) 4.16 br d(ca. 6)
23 1.22 s 1.51 s 1.46 s 1.49 s
24 1.10 s 3.48 d(11.6),

4.40 d(11.6)
3.33 d-like,
4.28 d-like

3.33 d-like,
4.28 d-like

25 0.79 s 0.71 s 0.68 s 0.68 s
26 0.77 s 0.82 s 0.82 s 0.82 s
27 1.31 s 1.22 s 1.19 s 1.24 s
28 0.96 s 0.98 s 0.98 s 0.98 s
29 1.07 s 1.20 s 1.18 s 1.19 s
1󸀠 4.83 d(8.0) 5.06 d(7.6) 4.97 d(7.6) 4.97 d(8.0)
1󸀠󸀠 5.33 d(7.3) 5.87 d(7.6) 5.75 d(7.6) 5.74 d(7.6)
1󸀠󸀠󸀠 4.92 d(6.5) 6.27 br s 6.33 br s 6.24 br s
6󸀠󸀠󸀠 1.81 d(6.4) 1.75 d(6.4) 1.74 d(6.1)
1󸀠󸀠󸀠󸀠 5.01 d(7.6) 4.86 d(7.3)

Table 3-5-79: Cos, MFs, and TSs of oleanane-type saponins 3-5-304∼3-5-306.

No. Compounds MFs Test solvents References

3-5-304 – C42H66O15
1○ C5D5N [192]

3-5-305 scorzoneroside B C47H76O19 C5D5N [192]
3-5-306 scorzoneroside C C41H66O14 C5D5N [192]
1○The molecular formula in the literature is not consistent with the structure.
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Table 3-5-80: 1H NMR spectroscopic data of oleanane-type saponins 3-5-304∼3-5-306.

H 3-5-304 3-5-305 3-5-306

3 4.31 dd(4.9, 12.6) 4.32m 4.30m
11 6.76 d-like 6.61 dd-like 6.62 dd(2.8, 10.4)
12 5.74 d(10.7) 5.68 d(10.3) 5.69 d(10.4)
16 4.85 br s 4.80 br s 4.81 br s
23 3.72m, 4.40m – –
28 3.84m, 4.40m – –
1󸀠 5.34 d(7.6) 5.01 d(7.9) 5.01 d(7.9)
6󸀠 1.47 d(6.4) – –
1󸀠󸀠 5.00 d(7.9) 5.36 d(7.9) 4.96 dd-like, 4.98 dd-like
5󸀠󸀠 – 4.40m, 4.57m
1󸀠󸀠󸀠 4.96 dd-like, 5.10 dd-like
5󸀠󸀠󸀠 4.41m, 4.58m
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Table 3-5-81: Cos, MFs, and TSs of oleanane-type saponins 3-5-307∼3-5-309.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-307 gymnemoside-f C59H98O28 C5D5N [193]
3-5-308 3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-

arabinopyranosyl]-3β,23-dihydroxy-olean-18-en-28-
oic acid
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-6-O-
acetylglucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester

C61H98O27 C5D5N [85]

3-5-309 periandrin V dimethyl ester C43H66O14 CD3OD [194]

Table 3-5-82: 1H NMR spectroscopic data of oleanane-type saponins 3-5-307∼3-5-309.

H 3-5-307 3-5-308 3-5-309

1 – ax 1.00, eq 1.65 –
2 – ax 2.02, eq 2.22 br d(12.5) –
3 4.19m 4.24 –
5 – 1.62 –
7 – 1.39 t(12.3) –
12 – ax 1.15, eq 1.59 br d(12.9) –
13 2.55 dd-like 2.62 br d(11.1) –
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Table 3-5-82 (continued)

H 3-5-307 3-5-308 3-5-309

15 1.72m, 2.34 dd-like ax 2.11 dt(13.3, 3.0), eq 1.16 –
16 3.82m ax 1.45 t(12.9), eq 2.49 br d(12.3) –
19 5.25 br s ax 5.23 br s 5.15 s
22 1.92m, 2.45m – –
23 4.15m 3.73 d(11.1), 4.10 0.79 s 1○

24 0.96 s 1.03 s 0.81 s 1○

25 0.87 s 0.93 s 1.24 s
26 1.08 s 1.16 s 1.00 s 1○

27 0.76 s 0.83 s 1.03 s 1○

28 3.90m –
29 0.99 s 1.06 s 1.10 s 1○

30 1.06 s 0.98 s 1.24 s 1○

OMe 3.64 d(OMe-30),
3.77 s(OMe)

1󸀠 4.86 d(7.9) 5.11 d(5.5) 4.49 d(7.3)
2󸀠 – 4.54 t(6.0) –
3󸀠 – 4.11 –
4󸀠 – 4.17 –
5󸀠 – 3.69 br d(11.7), 4.25 –
1󸀠󸀠 4.99 d(7.6) 6.19 br s 4.51 d(7.8)
2󸀠󸀠 – 4.70 dd(2.5, 1.5) –
3󸀠󸀠 – 4.62 –
4󸀠󸀠 – 4.26 t(9.0) –
5󸀠󸀠 – 4.65 –
6󸀠󸀠 – 1.63 d(6.0)
1󸀠󸀠󸀠 4.92 d(7.3) 6.32 d(8.0)
2󸀠󸀠󸀠 – 4.07 t(8.0)
3󸀠󸀠󸀠 – 4.17 t(8.0)
4󸀠󸀠󸀠 – 4.22 t(8.5)
5󸀠󸀠󸀠 – 4.08
6󸀠󸀠󸀠 4.30 dd(12.0, 2.0)
1󸀠󸀠󸀠󸀠 4.82 d(7.6) 4.92 d(8.0)
2󸀠󸀠󸀠󸀠 – 3.93 t(8.0)
3󸀠󸀠󸀠󸀠 – 4.11 t(8.0)
4󸀠󸀠󸀠󸀠 – 4.08 t(8.0)
5󸀠󸀠󸀠󸀠 – 3.83m
6󸀠󸀠󸀠󸀠 – 4.54 dd(12.0, 3.0)

4.65 d(12.0)
OAc 1.95 s(6󸀠󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠󸀠 5.00 d(7.9) 5.52 br s
2󸀠󸀠󸀠󸀠󸀠 – 4.61
3󸀠󸀠󸀠󸀠󸀠 – 4.48 dd(9.0, 3.0)
4󸀠󸀠󸀠󸀠󸀠 – 4.30 t(9.0)
5󸀠󸀠󸀠󸀠󸀠 – 4.82 dq(9.0, 6.0)
6󸀠󸀠󸀠󸀠󸀠 – 1.70(6.0)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-83: Co, MF, and TS of oleanane-type saponin 3-5-310.

No. Compound MF Test
solvent

Refer-
ence

3-5-310 3-O-[β-D-glucopyranosyl-(1→2)-(β-D-glucopyranosyl-
(1→3))-α-L-rhamnopyranosyl(1→4)-β-D-
glucopyranosyl]steganogenin(peracetate)

C54H88O23 CDCl3 [195]

Table 3-5-84: 1H NMR spectroscopic data of oleanane-type saponin 3-5-310.

H 3-5-310 H 3-5-310 H 3-5-310

3 3.1 dd(5, 11) 29 0.9 s 1󸀠󸀠󸀠 4.52 d(8)
12 5.48 t(4) 30 0.95 s 3󸀠󸀠󸀠 5.21 t(9.5)
15 2.5 dd(8, 18) OMe 3.75 s(28-OMe) 4󸀠󸀠󸀠 5.09 t(9.5)
16 6.96 dd(3, 7.5) 1󸀠 4.39 br d(7.2) 5󸀠󸀠󸀠 3.7m
18 3.5m 2󸀠 3.63m 6󸀠󸀠󸀠 4.14 dd(2.3, 12.5)
22 3.5m, 3.98m 4󸀠 3.49m 1󸀠󸀠󸀠󸀠 4.87 d(1.5)
23 1.05 s 6󸀠 4.32m(2H) 2󸀠󸀠󸀠󸀠 5.13 dd(2.2, 3.5)
24 0.8 s 1󸀠󸀠 5.06 d(8) 3󸀠󸀠󸀠󸀠 5.28 dd(3.3, 9.8)
25 0.85 s 3󸀠󸀠 5.21 t(9.5) 4󸀠󸀠󸀠󸀠 5.1 t(10)
26 0.54 s 4󸀠󸀠 5.12 t(9.5) 5󸀠󸀠󸀠󸀠 4.1m
27 1.27 s 5󸀠󸀠 3.7m 6󸀠󸀠󸀠󸀠 1.24 d(7)

6󸀠󸀠 4.28m Oac 2.14∼2 s
4.08 dd(2.1, 12.1)

Table 3-5-85: Cos, MFs, and TSs of oleanane-type saponins 3-5-311∼3-5-314.

No. Compounds MFs Test solvents References

3-5-311 vaccaroside F C65H102O33 C5D5N [167]
3-5-312 vaccaroside H C65H102O32 C5D5N [167]
3-5-313 – C41H64O15 C5D5N [167]
3-5-314 polygalasaponin XXVII C41H46O13 C5D5N [87]
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Table 3-5-86: 1H NMR spectroscopic data of oleanane-type saponins 3-5-311∼3-5-314.

H 3-5-311 3-5-312 3-5-313 3-5-314

2 – – – 4.52m
3 3.60m 3.68m 3.70 dd(12.0, 4.1) 4.57 d(3)
12 5.56 br t 5.43 br s 5.62 br t 5.46 t-like
16 5.06 br s – 5.23 br s –
18 – 3.10 dd(14.4, 3.5) 3.60 dd(14.0, 3.5) 3.29 dd(14, 4)
19 – – 2.83 t(13.6) –
24 1.36 s 1.42 s 1.43 s 5.01 br s, 6.09 br s
25 0.78 s 0.79 s 0.82 s 1.21 s
26 1.06 s 1.09 s 1.18 s 1.04 s
27 1.69 s 1.23 s 1.82 s 1.29 s
29 0.91 s 0.87 s 1.03 s 0.97 s
30 0.98 s 0.88 s 1.06 s 1.01 s
1󸀠 5.05 d(8.0) 5.13 d(7.7) 5.15 d(7.6) 5.17 d(8)
2󸀠 4.08 4.16 4.19 dd(7.6, 8.5) 4.11 dd(8, 8.5)
3󸀠 4.25 4.35 4.36 dd(8.5, 8.8) 4.32 t(8.5)
4󸀠 4.49 4.56 4.57 4.20 t(9)
5󸀠 4.50 4.60 4.60 3.92m
6󸀠 4.50 (ov), 4.54 dd(12, 2)
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Table 3-5-86 (continued)

H 3-5-311 3-5-312 3-5-313 3-5-314

1󸀠󸀠 5.09 d(8.1) 5.19 d(7.6) 5.20 d(7.6) 5.27 d(7.5)
2󸀠󸀠 4.45 4.55 4.59 4.11 dd(7.5, 8.5)
3󸀠󸀠 4.08 4.15 4.17 dd(9.5, 3.1) 4.16 t(8.5)
4󸀠󸀠 4.45 N.A. 4.58 4.16 t(9)
5󸀠󸀠 4.03m 4.09 4.11 t(6.0) 3.90m
6󸀠󸀠 4.38, 4.50 4.51, 4.54 4.48 dd(12.0, 6.1) 4.33 dd(12, 5)

4.56 dd(12.0, 6.5) 4.46 dd(12, 2)
1󸀠󸀠󸀠 5.92 d(8.1) 6.00 d(8.0)
2󸀠󸀠󸀠 4.40 4.54
3󸀠󸀠󸀠 4.20 4.24
4󸀠󸀠󸀠 5.71 d(3.0) 5.78 d(3.3)
5󸀠󸀠󸀠 3.92 3.95
6󸀠󸀠󸀠 1.14 d(6.2) 1.18
OAc 1.99 s(4󸀠󸀠󸀠-OAc) 2.02 s(4󸀠󸀠󸀠-OAc)
1󸀠󸀠󸀠󸀠 5.88 s 6.02 s
2󸀠󸀠󸀠󸀠 4.61 4.75 s
3󸀠󸀠󸀠󸀠 4.49 4.60
4󸀠󸀠󸀠󸀠 4.23 4.30
5󸀠󸀠󸀠󸀠 4.31m 4.40
6󸀠󸀠󸀠󸀠 1.66 d(6.2) 1.78 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 5.62 s 5.72 s
2󸀠󸀠󸀠󸀠󸀠 4.75 4.89m
3󸀠󸀠󸀠󸀠󸀠 4.69 4.83m
4󸀠󸀠󸀠󸀠󸀠 4.58m 4.71m
5󸀠󸀠󸀠󸀠󸀠 4.07, 4.21 4.18, 4.33
1󸀠󸀠󸀠󸀠󸀠󸀠 5.01 d(7.0) 5.02 d(7.3)
2󸀠󸀠󸀠󸀠󸀠󸀠 3.92 4.05
3󸀠󸀠󸀠󸀠󸀠󸀠 3.92 4.04
4󸀠󸀠󸀠󸀠󸀠󸀠 4.07 4.04
5󸀠󸀠󸀠󸀠󸀠󸀠 3.40 t(9.8) 3.50 t(12.2)

4.07 4.21

Table 3-5-87: Cos, MFs, and TSs of oleanane-type saponins 3-5-315∼3-5-320.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-315 3-O-β-D-glucopyranosylpyrocincholate C35H56O8 C5D5N [196]
3-5-316 inermiside II C35H56O7 C5D5N [197]
3-5-317 rubelloside C C41H66O12 C5D5N [198]
3-5-318 pyrocincholic acid

3β-O-β-6-deoxy-D-glucopyranoside-
28-O-β-D-glucopyranoside

C41H66O12 CD3OD [199]
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Table 3-5-87 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-5-319 Inermiside I C47H76O17 C5D5N [197]
3-5-320 rubelloside D C47H76O17 C5D5N [198]
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Table 3-5-88: 1H NMR spectroscopic data of oleanane-type saponin 3-5-315.

H 3-5-315 H 3-5-315 H 3-5-315

1 0.82m, 1.55 t-like 15 2.19 (ov), 2.47m 26 0.97 s
2 1.86 (ov), 2.28 (ov) 16 2.04m 29 0.94 s
3 3.42 dd(4.4, 11.6) 18 2.84 dd(4.0, 12.0) 30 1.00 s
5 0.76 br d(11.6) 19 1.23 (ov), 1.68 dd-like 1󸀠 4.95 d(8.0)
6 1.28 (ov), 1.52 (ov) 21 1.43m 2󸀠 4.04 t(8.4)
7 1.15 (ov), 1.80 (ov) 22 1.77m, 2.14 (ov) 3󸀠 3.98m
9 1.01 t-like 23 1.33 s 4󸀠 4.22 (ov)
11 1.44 (ov), 1.55 (ov) 24 0.97 s 5󸀠 4.23 (ov)
12 2.04 (ov), 2.35 (ov) 25 0.73 s 6󸀠 4.57 dd(2.4, 12)

4.40 dd(5.2, 11.6)

Table 3-5-89: 1H NMR spectroscopic data of oleanane-type saponins 3-5-316∼3-5-320.

H 3-5-316 3-5-317 3-5-318 3-5-319 3-5-320

3 3.42 dd(4.0, 11.5) 3.31 dd(11.6,
4.2)

3.04m 3.50 dd(11.7,
4.3)

3.28 dd(11.5,
4.2)

18 2.87 dd(4.0, 12.0) 2.85 dd(11.7,
3.9)

– 2.86 dd(3.7,
11.8)

2.71 dd(11.6,
3.3)

23 1.33 s 1.30 s – 1.40 s 1.25 s
24 0.95 s 1.10 s – 1.05 s 0.98 s
25 0.77 s 0.77 s – 0.92 s 0.94 s
26 0.98 s 0.95 s – 1.22 s 0.91 s
29 0.98 s 0.99 s – 0.99 s 0.82 s
30 1.00 s 1.00 s – 0.99 s 0.78 s
1󸀠 4.88 d(8.0) 4.78 d(7.5) 4.22 d(7.8) 4.94 d(7.7) 5.33 br s
2󸀠 4.05 t(8.5) 4.54 dd(9.3, 7.5) – 4.20 (ov) 4.54 br s
3󸀠 4.16 t(8.5) 4.15 dd(9.3, 3.3) – 4.27 t(4.6) 4.48 (ov)
4󸀠 3.75 t(9.0) 4.00 br d(3.3) – 4.40 (ov) 4.30 (ov)
5󸀠 3.83m 3.75 (ov) – 4.18 (ov) 4.30 (ov)
6󸀠 1.67 d(6.0) 1.53 d(6.3) 1.22 d(6.5) 4.79 d(10.0),

4.43 (ov)
1.69 d(5.5)

1󸀠󸀠 5.21 d(7.6) 5.34 d(7.8) 5.10 d(7.7) 6.24 d(8.0)
2󸀠󸀠 4.10 dd(9.1, 7.6) – 4.11 t(8.2) 4.11 t(8.0)
3󸀠󸀠 4.15 t(9.1) – 3.96 t(4.0) 4.30 (ov)
4󸀠󸀠 4.30 t(9.1) – 4.27 (ov) 4.15 (ov)
5󸀠󸀠 3.75 (ov) – 4.25 (ov) 3.90 (ov)
6󸀠󸀠 4.40 d(3.4),

4.40 d(3.4)
– 4.56 dd(2.4,

11.8)
4.43 (ov)

4.48 (ov), 4.30m

1󸀠󸀠󸀠 6.32 d(8.0) 5.00 d(7.7)
2󸀠󸀠󸀠 4.11 t(8.2) 4.00 t(7.7)
3󸀠󸀠󸀠 4.27 t(4.6) 4.15 (ov)
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Table 3-5-89 (continued)

H 3-5-316 3-5-317 3-5-318 3-5-319 3-5-320

4󸀠󸀠󸀠 3.81 t(8.8) 4.30 (ov)
5󸀠󸀠󸀠 3.89m 4.08 (ov)
6󸀠󸀠󸀠 1.74 d(6.0) 4.30 (ov),

4.72 d(10.2)

Table 3-5-90: Cos, MFs, and TSs of oleanane-type saponins 3-5-321∼3-5-326.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-321 auriculatusaponin A C34H54O8 C5D5N [200]
3-5-322 camellioside A C53H84O24 C5D5N [201]
3-5-323 camellioside B C54H84O25 C5D5N [201]
3-5-324 2β,3β,17,23-tetrahydroxy-28-norolean-12-en-16-

one-3-O-α-L-arabinopyranosyl(1→2)-α-L-
arabinopyranosyl(1→6)-[α-L-
rhamnopyranosyl(1→2)]-β-D-glucopyranoside

C50H80O22 CD3OD [202]

3-5-325 2β,3β,17,23-tetrahydroxy-28-norolean-12-en-16-
one-3-O-α-L-arabinopyranosyl(1→2)-α-L-
arabinopyranosyl(1→6)-β-D-glucopyranoside

C44H70O18 CD3OD [202]

3-5-326 camellioside C C53H82O23 C5D5N [201]
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Table 3-5-91: 1H NMR spectroscopic data of oleanane-type saponins 3-5-321∼3-5-325.

H 3-5-321 3-5-322 3-5-323 3-5-324 3-5-325

1 – – – 2.11 d(16.0) 2.11 dd(3.6, 14.9)
1.26 d(16.0) 1.25 dd(4.8, 14.9)

2 – – – 4.41m 4.39m
3 3.38 dd(4.6,

11.6)
3.27 dd(4.5,
11.8)

3.30 dd(3.5,
11.0)

3.74 d(3.6) 3.70 d(3.5)

5 0.76 – – 1.39 d(11.3) –
6 – – – 1.59m 1.58m
7 – – – 1.67 td(14.3, 4.0) 1.67

1.29 d(14.3) 1.30
9 2.51 t – – 1.59 dd(11.8, 7.1) 1.59m
11 – – – 2.81m, 2.05m 2.18m, 2.04m
12 5.36 dd(2.5,

3.5)
5.49 br s 5.45 br s 5.46 t(3.6) 5.45 t(4.1)

15 2.02 d(14.5) – – 3.35 d(14.9) 3.34 d(13.3)
2.60 d(14.5) 1.68 d(14.9) 1.68 d(13.3)

17 2.82m(3.9, 6.0,
6.0)

18 2.25 br d(11.5) 3.10 dd(3.5,
14.5)

3.08 dd-like 2.83 dd(4.2, 15.0) 2.83 dd(14.2, 3.9)

19 – – – 1.48 t(15.0) 1.48 t(14.2)
1.27 dd(15.0, 4.2) 1.27 dd(3.9, 14.2)

21 – – – 2.05 d(14.9) 2.06 d(13.0)
1.46m 1.46 dt(4.8, 13.0)

22 – – – 1.60 t(15.5) 1.58 (ov)
1.30 dd(15.5, 3.2) 1.31 (ov)

23 1.311 s 1.34 s 1.37 s 3.65 d(12.2) 3.67 d(11.5)
3.33 d(12.2) 3.27 d(11.5)

24 1.005 s 1.10 s 1.10 s 1.00 s 0.99 s
25 0.846 s 0.87 s 0.87 s 1.35 s 1.36 s
26 0.910 s 1.27 s 1.27 s 1.16 s 1.16 s
27 1.249 s 1.37 s 1.34 s 1.20 s 1.20 s
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Table 3-5-91 (continued)

H 3-5-321 3-5-322 3-5-323 3-5-324 3-5-325

29 0.854 s 0.90 s 0.90 s 0.90 s 0.90 s
30 0.876 s 0.98 s 0.98 s 1.01 s 1.01 s
1󸀠 5.03 d(7.8) 4.90 d(7.4) 4.89 d(7.6) 4.62 d(7.2) 4.49 d(7.8)
2󸀠 4.14 dd(7.8,

9.1)
– – 3.53 (ov) 3.31 (ov)

3󸀠 4.34 dd(9.1,
9.2)

– – 3.52 (ov) 3.39 (ov)

4󸀠 4.60 dd(9.2,
9.7)

– – 3.53 (ov) 3.40 (ov)

5󸀠 4.69 d(9.7) – – 3.48 (ov) 3.50 (ov)
6󸀠 4.04 dd(12.1, 2.3) 4.05 bd(11.2)

3.80 dd(12.1, 4.8) 3.80 dd(11.2, 4.0)
1󸀠󸀠 5.76 d(7.6) 5.87 d-like 5.41 d(1.8) 4.56 d(6.1)
2󸀠󸀠 – – 4.05 dd(1.8, 4.0) 3.81 (ov)
3󸀠󸀠 – – 3.83 dd(4.0, 9.6) 3.79 (ov)
4󸀠󸀠 – 5.93br s 3.44 t(9.6) 3.87 (ov)
5󸀠󸀠 – – 3.99 dd(6.2, 9.6) 3.89 (ov)

3.57 d(10.0)
6󸀠󸀠 – – 1.28 d(6.2)
OAc 2.13 s(4󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.70 d(7.6) 5.70 d(7.6) 4.53 d(6.8) 4.53 d(7.1)
2󸀠󸀠󸀠 – – 3.82 (ov) 3.68 t(7.1)
3󸀠󸀠󸀠 – – 3.79 (ov) 3.60 (ov)
4󸀠󸀠󸀠 – – 3.91 d(4.5) 3.84 d(4.0)
5󸀠󸀠󸀠 – – 3.88 dd(4.5, 13.3) 4.00 dd(4.0, 12.3)

3.58 dd(2.3, 13.3) 3.62 bd(12.3)
1󸀠󸀠󸀠󸀠 5.18 d(7.7) 5.16 d(7.6) 4.54 d(7.0)
2󸀠󸀠󸀠󸀠 – – 3.69 dd(7.1, 8.9)
3󸀠󸀠󸀠󸀠 – – 3.60 dd(8.9, 4.7)
4󸀠󸀠󸀠󸀠 – – 3.86 d(4.7)
5󸀠󸀠󸀠󸀠 – – 4.01 bd(14.0)

3.63 bd(14.0)

Table 3-5-92: 1H NMR spectroscopic data of oleanane-type saponin 3-5-326.

H 3-5-326 H 3-5-326 H 3-5-326

3 3.30 dd(4.5, 11.7) 26 0.87 s 1󸀠 4.90 d(7.4)
12 6.07 br s 27 1.20 s 1󸀠󸀠 5.76 d(7.7)
23 1.30 s 29 0.90 s 1󸀠󸀠󸀠 5.69 d(7.6)
24 1.10 s 30 0.88 s 1󸀠󸀠󸀠󸀠 5.17 d(8.1)
25 0.84 s
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Table 3-5-93: Cos, MFs, and TSs of oleanane-type saponins 3-5-327∼3-5-351.

No. Compounds MFs Test
solvents

Refer-
ences

3-5-327 mutongsaponin A C35H54O10 C5D5N [203]
3-5-328 mutongsaponin B C52H82O23 C5D5N [203]
3-5-329 lindernioside B methyl ester C45H66O18 C5D5N [204]
3-5-330 3-β-O-[β-glucuronopyranosyl]-2β,3β-dihydroxy-

30-norolean-12,20(29)-diene-23,28-dioic acid
28-O-[glucopyranosyl] ester

C42H64O17 CD3OD [148]

3-5-331 amaranthus-saponin III C48H74O19 C5D5N [205]
3-5-332 fargoside C C45H68O18 C5D5N [206]
3-5-333 fargoside D C41H62O14 C5D5N [206]
3-5-334 quinatoside A C34H52O8 C5D5N [207]
3-5-335 quinatoside B C40H62O13 C5D5N [207]
3-5-336 quinatoside C C39H60O12 C5D5N [207]
3-5-337 mutongsaponin D C58H92O27 C5D5N [203]
3-5-338 acanjaposide A C47H72O19 C5D5N [208]
3-5-339 acanjaposide B C47H72O18 C5D5N [208]
3-5-340 quinatoside D C39H60O11 C5D5N [207]
3-5-341 nudicaucin A C46H72O17 CD3OD [209]
3-5-342 nipponoside E C47H76O19 C5D5N [210]
3-5-343 acanjaposide C C47H74O19 C5D5N [208]
3-5-344 spinoside C6 C47H76O19 C5D5N [211]
3-5-345 fargoside B C46H76O18 C5D5N [206]
3-5-346 spinoside C7 C47H74O19 C5D5N [211]
3-5-347 spinoside C3 C47H76O18 C5D5N [211]
3-5-348 yemuoside YM17 C47H76O19 C5D5N [212]
3-5-349 fargoside A C40H64O13 C5D5N [206]
3-5-350 yemuoside YM19 C47H74O18 C5D5N [212]
3-5-351 yemuoside YM18 C47H76O19 C5D5N [212]
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Table 3-5-94: 1H NMR spectroscopic data of oleanane-type saponins 3-5-327∼3-5-331.

H 3-5-327 3-5-328 3-5-329 3-5-330 3-5-331

2 – – 4.71m 4.31 ddd(3.0,
3.7, 4.0)

–

3 – – 4.46 d(4) 4.11 d(3.7) –
12 5.40 br s 5.39 br s 5.37 t-like – 5.39 t
18 3.09 dd 3.08 dd(13.0,

4.5)
2.99 dd(13.5,
4.5)

2.77 dd(4.4,
13.6)

19 2.52 t(13.5) 2.49 t(13.5) α 2.55 br t(13.5) ax 2.59 dd(13.6,
13.9)

–

2.13 dd(14.5,
4.0)

2.11 dd(13.5,
4.0)

23 4.21 d 4.19 d – – 1.09 s 1○

3.70 d 3.69 d
24 1.05 s 1.04 s 1.89 s 1.43 s 1.24 s 1○

25 1.07 s 1.07 s 1.51 s 1.31 s 1.27 s 1○

26 1.11 s 1.10 s 0.82 s 0.84 s 1.34 s 1○

1.44 s 1○

27 1.12 s 1.09 s 1.20 s 1.23 s
29 4.72 s 4.69 s 4.73 br s 4.65 br(2H) 4.74 br s(2H)

4.66 s 4.63 s 4.77 br s
OMe 3.84 s(OMe-23)

3.65 s(OMe-28)
3.69 s(OMe-6󸀠)
3.60 s(OMe-6󸀠󸀠)

1󸀠 6.28 d(8.0) 6.18 d(8.0) 4.94 d(8) 4.44 d(7.8) 4.97 d(8.0)
2󸀠 4.18 – 3.86 dd(8, 9) 3.32 dd(7.8, 9.0) –
3󸀠 4.26 t-like – 4.22 t(9) 3.37 dd(9.0, 9.0) –
4󸀠 4.32 d(9.5) – 4.26 t(9) 3.39 dd(9.0, 9.0) –
5󸀠 4.00 d(8.5) – 4.46 d(9) 3.40 d(9.0) –
6󸀠 4.38,

4.45 d(11.5)
1󸀠󸀠 4.91 d(7.5) 5.41 d(8) 5.40 d(8.1) 6.31 s
2󸀠󸀠 – 4.00 dd(8, 9) 3.35 dd(8.1, 9.1) –
3󸀠󸀠 – 4.20 t(9) 3.38 dd(9.1, 9.1) –
4󸀠󸀠 – 4.37 dd(9, 9.5) 3.58 dd(9.1, 9.1) –
5󸀠󸀠 – 4.50 d(9.5) 3.83m –
6󸀠󸀠 – 3.35 dd(12.5,

3.0)
1.71 d

3.70 dd(12.5,
4.4)

1󸀠󸀠󸀠 5.86 br s 6.26 d(8.1)
6󸀠󸀠󸀠 1.65 d(6.0)
1󸀠󸀠󸀠󸀠 5.22 d(7.5)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-5-95: 1H NMR spectroscopic data of oleanane-type saponins 3-5-332∼3-5-334, 3-5-337, and
3-5-338.

H 3-5-332 3-5-333 3-5-334 3-5-337 3-5-338

3 4.19 4.31 dd(11.9, 4.6) – – –
5 1.68 d(9.6) 1.72 d(11.0) – – –
7 – – – – 1.32 ddd(2.4,

3.2, 12.2)
9 – – – – 1.78 dd(6.9,

10.5)
12 5.48 br t(3.2) 5.49 br t(3.4) 5.49 t 5.42 br s 5.46 dd(3.4,

3.4)
15 – – – – 2.27 ddd(3.3,

13.7, 13.7)
18 3.22 dd(13.1, 4.5) 3.23 dd(13.7, 5.0) 3.22 dd(4, 12) 3.10 dd 3.10 dd(4.9,

13.4)
19 – – 2.60 t(13) 2.52 d,

2.14 d
2.55 dd(13.7,
13.7)

23 3.76 d(10.5) 3.74 d(10.5) – –
4.43 d(10.5) 4.35 d(10.5)

24 1.09 s 0.94 s 0.92 s 1○ 0.93 s 1.65 s
25 0.93 s 0.92 s 0.93 s 1○ 0.94 s 1.01 s
26 1.00 s 1.01 s 1.00 s 1○ 1.08 s 1.10 s
27 1.21 s 1.21 s 1.21 s 1○ 1.13 s 1.16 s
29 4.74 br s 4.75 br s 4.75 s 4.72 s 4.68 br s

4.79 br s 4.80 br s 4.80 s 4.66 s 4.75 br s
1󸀠 4.96 d(7.2) 4.98 d(7.5) 5.00 d(7) 4.94 d(7.5) 6.18 d(7.9)
2󸀠 4.70 dd(7.4, 7.2) 4.60 dd(8.2, 7.5) – – 4.09m
3󸀠 4.12 4.06 – – 4.19m
4󸀠 4.47 4.34 – – 4.27m
5󸀠 3.52 br d(12.0) 3.65 br d(12.1) – – 4.05m

4.12br d(12.0) 4.18 dd(12.1, 2.0)
6󸀠 4.31m,

4.64m
1󸀠󸀠 5.32 d(7.5) 5.44 d(7.8) 5.31 d(8.0) 4.96 d(7.9)
2󸀠󸀠 4.45 dd(8.2, 7.5) 4.04 dd(9.2, 7.8) – 3.94 dd(8.4,

8.5)
3󸀠󸀠 4.06 4.29 t(9.2) – 4.14m
4󸀠󸀠 4.17 4.46 t(9.2) – 4.40 dd(9.2,

9.8)
5󸀠󸀠 3.47 br d(11.2) 4.58 d(9.2) – 3.66 ddd

4.19 (2.4, 3.1, 9.2)
6󸀠󸀠 – 4.08m,

4.21m
OMe 3.73 s(OMe-6󸀠󸀠)
1󸀠󸀠󸀠 5.38 d(7.8) 6.19 d(8.0) 5.84 s
2󸀠󸀠󸀠 4.05 – 4.68m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



260 | 3 Saponins

Table 3-5-95 (continued)

H 3-5-332 3-5-333 3-5-334 3-5-337 3-5-338

3󸀠󸀠󸀠 4.31 t(9.0) – 4.55 dd(3.4,
9.5)

4󸀠󸀠󸀠 4.53 t(9.0) – 4.33 dd(9.2,
9.4)

5󸀠󸀠󸀠 4.62 d(9.0) – 4.95m
6󸀠󸀠󸀠 – 1.70 d(6.1)
1󸀠󸀠󸀠󸀠 4.98 d(6.0)
1󸀠󸀠󸀠󸀠󸀠 5.84 br s
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-96: 1H NMR spectroscopic data of oleanane-type saponins 3-5-335, 3-5-336, and 3-5-
339∼3-5-341.

H 3-5-335 3-5-336 3-5-339 3-5-340 3-5-341

12 5.49 br s 5.48 br s 5.46 dd(3.4, 3.4) 5.49 br s 5.32 br t(ca 1.0)
18 3.24 dd(4.4, 12) 3.25m 3.13 dd(4.3, 13.4) 3.61m –
19 2.62 t(12) 2.81 t(13.2) 2.59 ddd(13.4, 13.4) 2.81 t(13.2) –
23 – – – 0.88 s 1○ 0.79 s 1○

24 0.93 s 1○ 0.96 s 1○ 1.38 s 0.99 s 1○ 0.83 s 1○

25 0.94 s 1○ 1.02 s 1○ 0.94 s 1.08 s 1○ 0.94 s 1○

26 1.01 s 1○ 1.06 s 1○ 1.07 s 1.28 s 1○ 1.04 s 1○

27 1.22 s 1○ 1.21 s 1○ 1.21 s 1.28 s 1○ 1.17 s 1○

29 4.75 s 4.74 s 4.70 br s 4.75 s 4.61 br s
4.80 s 4.79 s 4.76 br s 4.81 s

1󸀠 4.98 d(7.4) 5.08 d(6.2) 6.20 d(7.9) 4.89 d(6.2) 4.28 d(7.3)
1󸀠󸀠 5.31 d(7.8) 5.11 d(6.7) 4.97 d(7.9) 5.08 d(6.9) 4.50 d(7.5)
1󸀠󸀠󸀠 5.85 s 5.36 d(8.0)
6󸀠󸀠󸀠 1.71 d(6.1) –
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-97: 1H NMR spectroscopic data of oleanane-type saponins 3-5-342∼3-5-344, 3-5-346, and
3-5-347.

H 3-5-342 3-5-343 3-5-344 3-5-346 3-5-347

1 – 1.55 ddd(3.1,
3.1, 13.4)

– – –

3 – – 3.88 s 3.98 s 3.64 s
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Table 3-5-97 (continued)

H 3-5-342 3-5-343 3-5-344 3-5-346 3-5-347

12 5.56 t-like 5.50 dd(3.7,
3.7)

5.45 t-like 5.48 t-like 5.47 t-like

18 – 3.24 dd(4.3,
13.8)

3.18 dd(3.7, 14.4) 3.21 dd(14.1, 4.3) 3.20 dd(4.3, 14.3)

19 – 2.40 dd(13.8,
13.8)

– – –

23 – – – 9.94 s 1.17 s
24 1.06 s 1○ 1.36 s 0.73 s 1.08 s 0.86 s
25 1.12 s 1○ 0.93 s 0.93 s 0.93 s 0.93 s
26 1.21 s 1○ 1.09 s 1.10 s 1.11 s 1.08 s
27 1.22 s 1○ 1.21 s 1.10 s 1.12 s 1.12 s
29 1.52 s 1○ 1.47 s 1.42 s 1.43 s 1.42 s
1󸀠 6.31 d(8.1) 6.25 d(7.9) 6.19 d(7.9) 6.23 d(8.3) 6.22 d(8.3)
1󸀠󸀠 – 4.98 d(7.9) 4.93 d(8.0) 4.95 d(7.9) 4.94 d(7.6)
1󸀠󸀠󸀠 5.91 s 5.85 s 5.77 s 5.83 s 5.82 s
6󸀠󸀠󸀠 1.76 d(6.2) 1.71 d(6.7) – 1.64 d(6.1) 1.67(6.1)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-98: 1H NMR spectroscopic data of oleanane-type saponins 3-5-345 and 3-5-348∼3-5-351.

H 3-5-345 3-5-348 3-5-349 3-5-350 3-5-351

1 – 0.90∼0.98m – 0.95∼1.03m 0.93∼1.01m
1.46∼1.54m 1.50∼1.58m 1.47∼1.55m

2 – 1.75∼1.83m – 1.77∼1.85m 1.76∼1.84m
3 3.35 3.42 dd(10.2,

5.8)
3.32 dd(11.9,
4.1)

3.42 dd(10.2,
5.8)

3.41 dd(10.2,
5.8)

5 0.83 d(12.6) 0.81 d(10.9) 0.74 d(11.0) 0.83 d(10.9) 0.84 d(10.9)
6 – 1.31∼1.39m – 1.34∼1.42m 1.34∼1.42m

1.47∼1.55m 1.47∼1.55m 1.48∼1.56m
7 – 1.29∼1.37m – 1.29∼1.37m 1.34∼1.42m

1.41∼1.49m 1.41∼1.49m 1.46∼1.54m
9 – 1.57∼1.65m – 1.62∼1.70m 1.61∼1.69m
11 – 1.81∼1.89m – 1.87∼1.95m 1.83∼1.91m
12 5.53 br t(3.3) 5.45 t(3.8) 5.54 br t(3.2) 5.46 t(3.8) 5.47 t(3.8)
15 – 1.13∼1.21m – 1.07∼1.15m 1.17∼1.25m

2.26∼2.34m 2.31∼2.39m 2.40 br t(13.3)
16 – 2.01∼2.09m – 1.91∼1.99m 2.04∼2.12m

2.26∼2.34m 1.99∼2.07m 2.18∼2.26m
18 3.35 3.30 dd(14.3,

4.4)
3.36 dd(13.7,
4.1)

3.22 dd(10.6,
7.5)

3.80∼3.88m

19 – 2.18∼2.26m – 2.27∼2.35m 1.96∼2.04m
2.28∼2.36m 2.52∼2.60m 2.28 t(14.0)
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Table 3-5-98 (continued)

H 3-5-345 3-5-348 3-5-349 3-5-350 3-5-351

21 – 1.89∼1.97m – 5.75 br s 1.82∼1.90m
2.06∼2.14m

22 – 1.94∼2.02m – 2.30∼2.38m 1.93∼2.01m
2.60∼2.68m 2.60 td(13.3, 4.8)

23 1.46 s 1.21 s 1.31 s 1.21 s 1.21 s
24 4.12 1.01 s 1.10 s 1.03 s 1.02 s
25 0.71 s 0.90 s 0.84 s 0.94 s 0.92 s
26 0.90 s 1.09 s 1.00 s 1.13 s 1.15 s
27 1.20 s 1.23 s 1.28 s 1.26 s 1.26 s
29 1.58 s 4.03 s 1.58 s 4.29 s
30 3.86 s
1󸀠 4.80 d(7.4) 6.22 d(8.1) 4.92 d(7.8) 6.22 d(8.1) 6.25 d(8.1)
2󸀠 4.23 4.07∼4.15m 4.15 4.10∼4.18m 4.09∼4.17m
3󸀠 4.21 4.16∼4.24m 4.31 t(8.7) 4.16∼4.24m 4.17∼4.25m
4󸀠 4.09 4.25∼4.33m 4.17 4.23∼4.31m 4.34∼4.42m
5󸀠 3.82m 4.03∼4.11m 3.93m 4.06∼4.14m 4.01∼4.09m
6󸀠 4.28 4.27∼4.35m 4.35 dd(12.0,

6.5)
4.28∼4.36m 4.27∼4.35m

4.44 dd(10.4, 1.6) 4.61∼4.69m 4.54 dd(12.0,
2.0)

4.62∼4.70m 4.62 dd(11.9,
2.1)

1󸀠󸀠 5.50 d(7.5) 4.95 d(7.6) 5.27 d(6.9) 5.00 d(7.9) 4.93 d(7.4)
2󸀠󸀠 4.32 dd(9.7, 7.5) 3.93 t(8.2) 4.12 3.94 t(8.5) 3.93 t(8.5)
3󸀠󸀠 3.96 dd(9.7, 3.0) 4.09∼4.17m 4.13 4.12∼4.20m 4.10∼4.18m
4󸀠󸀠 3.91 d(3.0) 4.38 t(9.2) 4.24m 4.41 t(9.2) 4.40 t(9.2)
5󸀠󸀠 3.66 q(6.4) 3.66 br d(9.2) 3.70 dd(11.0,

10.5)
3.68 br d(9.2) 3.65 br d(9.2)

4.39 dd(11.0,
5.0)

6󸀠󸀠 1.51 d(6.4) 4.05∼4.13m 4.06∼4.14m 4.05∼4.13m
4.15∼4.23m 4.17∼4.25m 4.17∼4.25m

1󸀠󸀠󸀠 5.21 d(7.5) 5.83 br s 5.84 br s 5.84 br s
2󸀠󸀠󸀠 4.47 dd(8.2, 7.5) 4.63∼4.71m 4.62∼4.70m 4.67 br s
3󸀠󸀠󸀠 4.11 4.55 dd(9.2, 3.4) 4.54 dd(9.2, 3.1) 4.55 dd(9.2, 3.1)
4󸀠󸀠󸀠 4.25 4.27∼4.35m 4.27∼4.35m 4.28∼4.36m
5󸀠󸀠󸀠 3.77 br d(10.3) 4.89∼4.97m 4.90∼4.98m 4.90∼4.98m

4.26
6󸀠󸀠󸀠 1.68 d(6.2) 1.69 d(6.2) 1.68 d(6.2)
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3.6 Taraxastane-type Saponins

Table 3-6-1: Cos, MFs, and TSs of taraxastane-type saponins 3-6-1∼3-6-4.

No. Compounds MFs Test solvents References

3-6-1 eclalbasaponin VII C36H62O8 C5D5N [213]
3-6-2 eclalbasaponin VIII C36H62O8 C5D5N [213]
3-6-3 eclalbasaponin IX C36H62O11S C5D5N [213]
3-6-4 eclalbasaponin X C36H62O11S C5D5N [213]

Table 3-6-2: 1H NMR spectroscopic data of taraxastane-type saponins 3-6-1∼3-6-4.

H 3-6-1 3-6-2 3-6-3 3-6-4

1 0.86m, 1.55m 0.86m, 1.57m – –
2 1.87m, 2.30m 1.88m, 2.31m – –
3 3.43 dd(4.5, 11.1) 3.44 dd(4.4, 11.7) 3.36 dd(4.0, 11.7) 3.38 br d(11.0)
5 0.74m 0.73 d(11.6) – –
6 1.28m, 1.32m 1.30m, 1.47m – –
7 1.41m, 1.44m 1.33m(2H) – –
9 1.26m 1.21m – –
11 1.16m, 1.42m 1.21m, 1.46m – –
12 1.29m, 2.10m 1.28m, 1.86m – –
13 1.98m 1.89m – –
15 1.64 dd(4.9, 12.8) 1.05m – –

2.02 br t(12.8) 1.99 ddd(4.6, 4.6, 13.5)
16 3.79 dd(4.5, 11.1) 1.33m 3.76 dd(4.7, 11.4) –
18 1.34 dd(10.6, 10.6) 1.83 dd(10.5, 10.5) – –
19 2.05 dd(6.4, 10.7) 1.59m – –
21 1.92 ddd(3.3, 11.4, 11.4) 1.89m – –

2.18 br dt(3.2, 14.0) 2.22m
22 1.55m 1.90m – –

2.45 ddd(3.4, 3.4, 13.4) 2.24m
23 1.33 s 1.34 s 0.74 s 0.76 s
24 1.02 s 1.02 s 0.98 s 0.97 s
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Table 3-6-2 (continued)

H 3-6-1 3-6-2 3-6-3 3-6-4

25 0.81 s 0.823 s 1.13 s 0.97 s
26 1.03 s 1.00 s 1.18 s 1.19 s
27 1.16 s 1.00 s 1.23 s 1.42 s
28 1.26 s 4.00 d(11.0), 4.25 d(11.0) 1.36 s 4.22m
29 1.45 d(6.1) 1.37 d(6.1) 1.47 s 1.35 d(5.5)
30 1.38 s 1.43 s 1.42 d(6.2) 1.50 s
1󸀠 4.99 d(7.6) 5.02 d(7.4) 5.06 d(7.7) 5.05 d(7.5)
2󸀠 4.07 br t(8.6) 4.08 br t(8.3) 5.08 br t(9.2) 5.10 br t(9.0)
3󸀠 4.28 t(8.9) 4.29 br t(8.9) 4.47 t(9.2) 4.51 t(9.0)
4󸀠 4.26 t(8.9) 4.27 br t(8.9) 4.18 t(9.2) 4.22m
5󸀠 4.05m 4.05m 3.96m 3.97m
6󸀠 4.44 dd(5.4, 11.7) 4.44 dd(5.5, 11.6) 4.32 dd(5.5, 11.7) 4.32 dd(5.5, 11.5)

4.63 dd(2.4, 11.7) 4.62 dd(2.4, 11.6) 4.53 br d(11.7) 4.54 br d(11.5)

Bibliography
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3.7 Ursane-type Saponins
Table 3-7-1: Cos, MFs, and TSs of ursane-type saponins 3-7-1∼3-7-20.

No. Compounds MFs Test
solvents

Refer-
ences

3-7-1 pomolic-acid-28-O-β-D-glucopyranosyl ester C36H58O9 CD3OD [214]
3-7-2 oblonganoside H C41H66O13 CD3OD [214]
3-7-3 rotundic acid-28-O-β-D-glucopyranosyl ester C36H58O10 CD3OD [214]
3-7-4 oblonganoside I C41H66O14 CD3OD [214]
3-7-5 randiasaponin II C41H66O14 CD3OD [215]
3-7-6 randiasaponin III C47H76O18 CD3OD [215]
3-7-7 randiasaponin IV C47H76O17 CD3OD [215]
3-7-8 scabrioside A C47H76O18 CD3OD [216]
3-7-9 scabrioside B C53H86O22 CD3OD [216]
3-7-10 scabrioside C C53H86O22 CD3OD [216]
3-7-11 scabrioside D C59H96O27 CD3OD [216]
3-7-12 indicasaponin A C52H84O21 CD3OD [217]
3-7-13 28-O-β-D-glucopyranosyl-6β-hydroxytormentic acid C36H58O11 CD3OD [218]
3-7-14 28-O-β-D-glucopyranosyl-6β,23-dihydroxytormentic

acid
C36H58O12 CD3OD [218]

3-7-15 nigaichigoside F1 C36H58O11 CD3OD [214]
3-7-16 zygophyloside G C42H66O18S C5D5N [219]
3-7-17 zygophyloside H C47H74O18 C5D5N [219]
3-7-18 callianthaside A C36H58O11 CD3OD [220]
3-7-19 2α,3α,23-trihydroxyurs-12-en-24,28-dioic acid

28-β-D-glucopyranosyl ester
C36H56O13 C5D5N [221]

3-7-20 oblonganoside J C38H60O11 CD3OD [214]
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Table 3-7-2: 1H NMR spectroscopic data of ursane-type saponins 3-7-1∼3-7-5.

H 3-7-1 3-7-2 3-7-3 3-7-4 3-7-5

1 1.64m, 0.99m 1.62m, 0.98m 1.72m, 1.15m 1.73m, 1.11m 1.01 (ov),
1.61 (ov)

2 1.87m, 1.73m 1.86m, 1.68m 1.86m, 1.69m 1.85m, 1.70m 1.73 (ov),
1.84 (ov)

3 3.17 (ov) 3.17 (ov) 3.60 dd(11.1, 4.5) 3.61 (ov) 3.61 (ov)
5 0.78m 0.77m 0.73m 0.74m 1.24 (ov)
6 1.53m, 1.38m 1.52m, 1.38m 1.51m, 1.39m 1.50m, 1.38m 1.50 (ov)
7 1.52m, 1.30m 1.52m, 1.30m 1.53m, 1.28m 1.53m, 1.28m 1.28 (ov)
9 1.67m 1.67m 1.73m 1.74m 1.73 (ov)
11 1.96m 1.97m 1.97m 1.96m 1.97 (ov)
12 5.29 br s 5.29 br s 5.29 br s 5.28 br s 5.28 t(3.4)
15 1.79m, 1.27m 1.80m, 1.28m 1.84m, 1.30m 1.85m, 1.27m 1.01 (ov),

1.84 (ov)
16 2.61m 2.60 dt(13.3, 4.3) 2.60m 2.60m 1.50 (ov)

1.59m 1.60m 1.63m 1.58m 2.50 td (13, 4.0)
18 2.50 s 2.50 s 2.50 s 2.50 s 2.50 s
20 1.34m 1.34m 1.33m 1.43m 1.30 (ov)
21 2.23m, 1.87m 2.22m, 1.84m 2.23m, 1.85m 2.21m, 1.86m 1.71 (ov)
22 1.78m, 1.62m 1.78m, 1.62m 1.79m, 1.62m 1.78m, 1.62m 1.64 (ov),

1.73 (ov)
23 0.96 s 1.04 s 3.52 d(11.1) 3.55 d(11.1) 3.30 (ov),

3.63 (ov)
3.28 d(11.1) 3.30 d(11.1)

24 0.77 s 0.84 s 0.70 s 0.70 s 0.72 s
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Table 3-7-2 (continued)

H 3-7-1 3-7-2 3-7-3 3-7-4 3-7-5

25 0.94 s 0.95 s 0.97 s 0.94 s 0.98 s
26 0.78 s 0.77 s 0.74 s 0.75 s 0.80 s
27 1.31 s 1.32 s 1.32 s 1.30 s 1.34 s
29 1.19 s 1.19 s 1.19 s 1.19 s 1.19 s
30 0.92 d(6.8) 0.92 d(6.8) 0.92 d(6.8) 0.92 d(6.8) 0.93 d(6.8)
1󸀠 5.31 d(7.7) 5.31 d(7.9) 5.31 d(7.8) 5.34 d(7.9) 4.35 d(7.3)
2󸀠 3.30m 3.30m 3.30m 3.28m 3.69 (ov)
3󸀠 3.39m 3.38m 3.39m 3.38m 3.61 (ov)
4󸀠 3.24m 3.24m 3.24m 3.24m 4.03br s
5󸀠 3.32m 3.35m 3.33m 3.33m 3.57d (11.7)

3.86 dd(12.7,
2.0)

6󸀠 3.79 br d(11.5) 3.79 br d(12.3) 3.79 br d(12.0) 3.80 br d(11.0)
3.67 dd(11.5, 4.2) 3.67 dd(12.3 4.0) 3.67 dd(12.0, 4.7) 3.67 dd(11.0, 4.9)

1󸀠󸀠 4.26 d(7.6) 4.27 d(7.4) 4.54 d (7.3)
2󸀠󸀠 3.18m 3.15m 3.29 (ov)
3󸀠󸀠 3.26m 3.28m 3.31 (ov)
4󸀠󸀠 3.45m 3.47m 3.34 t(8.8)
5󸀠󸀠 3.81 br d(11.1) 3.84 d(11.2) 3.37 t(8.8)

3.17 (ov) 3.18 (ov)
6󸀠󸀠 3.69 (ov)

3.83 dd(12.3, 2)

Table 3-7-3: 1H NMR spectroscopic data of ursane-type saponins 3-7-6∼3-7-10.

H 3-7-6 3-7-7 3-7-8 3-7-9 3-7-10

1 0.99 (ov) 0.99 (ov) 1.64 (ov) 1.62 (ov) 1.64 (ov)
1.64 (ov) 1.62 (ov) 1.00 (ov) 0.98 (ov) 1.00 (ov)

2 1.73 (ov) 1.72 (ov) 1.80 (ov) 1.80 (ov) 1.80 (ov)
1.84 (ov) 1.82 (ov) 1.70 (ov) 1.70 (ov) 1.70 (ov)

3 3.15 dd(11.5, 4.0) 3.11 dd(11.2, 3.9) 3.13 (ov) 3.10 ddd(11.4,
4.1)

3.12 dd(11.4,
4.1)

5 0.79 (ov) 0.81 (ov) 0.79 (ov) 0.78 (ov) 0.78 (ov)
6 1.53 (ov) 1.52 (ov) 1.53 (ov) 1.53 (ov) 1.53 (ov)
7 1.33 (ov), 1.54 (ov) 1.33 (ov), 1.52 (ov) 1.34 (ov) 1.33 (ov) 1.32 (ov)
9 1.67 (ov) 1.72 (ov) 1.70 (ov) 1.68 (ov) 1.70 (ov)
11 1.97 (ov) 1.95 (ov) 1.98 (ov),

1.34 (ov)
1.97 (ov),
1.32 (ov)

1.96 (ov),
1.30 (ov)

12 5.33 br s 5.30 t(3.9) 5.29 br s 5.27 br s 5.29 br s
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Table 3-7-3 (continued)

H 3-7-6 3-7-7 3-7-8 3-7-9 3-7-10

15 1.02 (ov), 1.83 (ov) 0.99 (ov), 1.77 (ov) 1.85 (ov),
1.03 (ov)

1.85 (ov),
1.00 (ov)

1.85 (ov),
1.02 (ov)

16 1.63 (ov) 1.62 (ov) 2.60m,
1.65 (ov)

2.57m,
1.62 (ov)

2.61m,
1.62 (ov)

2.61 td(13.5, 4.0) 2.61 td(13.2, 4.4)
18 2.51 s 2.51 s 2.53 s 2.51 s 2.52 s
20 1.36 (ov) 1.36 (ov) 1.38 (ov) 1.35 (ov) 1.40 (ov)
21 1.71 (ov) 1.72 (ov) 1.70 (ov) 1.70 (ov) 1.70 (ov)
22 1.63 (ov), 1.77 (ov) 1.62 (ov), 1.77 (ov) 1.74 (ov) 1.72 (ov) 1.75 (ov)
23 1.05 s 1.01 s 1.05 s 1.02 s 1.02 s
24 0.85 s 0.84 s 0.84 s 0.84 s 0.84 s
25 0.95 s 0.95 s 0.95 s 0.93 s 0.96 s
26 0.77 s 0.74 s 0.78 s 0.75 s 0.78 s
27 1.33 s 1.33 s 1.32 s 1.30 s 1.32 s
29 1.20 s 1.20 s 1.20 s 1.19 s 1.20 s
30 0.93 d(6.8) 0.92 d(6.8) 0.93 d(6.6) 0.91 d(6.6) 0.93 d(6.6)
1󸀠 5.33 d(8.3) 5.37 d(8.3) 5.28 d(7.9) 5.26 d(7.8) 5.27 d(7.8)
2󸀠 3.33 (ov) 3.38 (ov) 3.33 (ov) 3.34 (ov) 3.35 (ov)
3󸀠 3.35 (ov) 3.34 (ov) 3.42 (ov) 3.42 (ov) 3.40 (ov)
4󸀠 3.37 (ov) 3.38 (ov) 3.45 (ov) 3.45 (ov) 3.45 (ov)
5󸀠 3.42 (ov) 3.40 (ov) 3.50 (ov) 3.48 (ov) 3.49 (ov)
6󸀠 3.70 (ov) 3.70 (ov), 3.82 (ov) 4.10 br d(11.2) 4.08 br d(11.2) 4.10 br d(11.2)

3.82 dd(11.2, 2.0) 3.74 dd(11.2,
4.5)

3.72 dd(11.2,
4.4)

3.74 (ov)

1󸀠󸀠 4.29 d(7.0) 4.55 d(4.4) 4.67 d(7.9) 4.65 d(7.9) 4.67 d(7.9)
2󸀠󸀠 3.71 (ov) 3.77 (ov) 3.30 (ov) 3.32 (ov) 3.33 (ov)
3󸀠󸀠 3.65 (ov) 3.74 (ov) 4.04 t(2.9) 4.02 t(2.9) 4.04 t(2.9)
4󸀠󸀠 4.03 br s 3.79 (ov) 3.49 (ov) 3.48 (ov) 3.49 (ov)
5󸀠󸀠 3.55 d(12.5) 3.48 dd(11.8, 3.0) 3.68 (ov) 3.66 (ov) 3.66 (ov)

3.86 dd(12.5, 2.0) 3.85 (ov)
6󸀠󸀠 3.83 (ov) 3.83 (ov) 3.83 (ov)

3.66 (ov) 3.65 (ov) 3.67 (ov)
1󸀠󸀠󸀠 4.56 d(7.3) 5.09 d(0.9) 4.27 d(7.4) 4.36 d(7.0) 4.56 d(6.7)
2󸀠󸀠󸀠 3.31 (ov) 3.88 dd(3.4, 1.5) 3.18 dd(7.4,

8.8)
3.42 (ov) 3.77 (ov)

3󸀠󸀠󸀠 3.31 (ov) 3.68 (ov) 3.54 (ov) 3.45 (ov) 3.75 (ov)
4󸀠󸀠󸀠 3.37 (ov) 3.38 (ov) 3.45 (ov) 3.43 (ov) 3.80 (ov)
5󸀠󸀠󸀠 3.39 (ov) 3.81 (ov) 3.83 (ov),

3.20 (ov)
3.85 (ov) 3.82 (ov)

3.16 dd(10.5,
9.0)

3.48 dd(10.5,
9.0)

6󸀠󸀠󸀠 3.70 (ov) 1.23 d(5.9)
3.82 dd (11.2, 2.0)
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Table 3-7-3 (continued)

H 3-7-6 3-7-7 3-7-8 3-7-9 3-7-10

1󸀠󸀠󸀠󸀠 5.30 (ov) 5.10 d(1.7)
2󸀠󸀠󸀠󸀠 3.93 dd(1.7,

3.4)
3.88 dd(1.7,
3.4)

3󸀠󸀠󸀠󸀠 3.72 (ov) 3.70 (ov)
4󸀠󸀠󸀠󸀠 3.40 (ov) 3.40 (ov)
5󸀠󸀠󸀠󸀠 3.92 (ov) 3.80 (ov)
6󸀠󸀠󸀠󸀠 1.18 d(6.2) 1.20 d(6.2)

Table 3-7-4: 1H NMR spectroscopic data of ursane-type saponins 3-7-11∼3-7-15.

H 3-7-11 3-7-12 3-7-13 3-7-14 3-7-15

1 1.64 (ov), 1.00 (ov) ax 0.98, eq 1.37 0.63m, 1.9m 0.88 br t(12) 2.25m, 2.02m
1.9 dd(12, 3.5)

2 1.80, 1.70 (ov) ax 1.73, eq 1.82 3.68m 3.74 td(11, 3.5) 3.42m
3 3.10 dd(11.4, 4.0) 3.10 2.85 d(9) 3.3m 3.67 (ov)
5 0.78 (ov) 0.73 0.82m 1.3m 0.80m
6 1.53 (ov) ax 1.37, eq 1.50 4.46 br s 4.4 br s 1.52m, 1.40m
7 1.33 (ov) ax 1.50, eq 1.37 1.53m, 1.73m 1.48 dd(13, 2) 1.57m, 1.32m

1.81br d(13)
9 1.68 (ov) 1.51 1.76m 1.8m 1.76m
11 1.96 (ov) ax 1.92 2.07m 2.08m 1.99m

1.32 (ov) eq 2.07 2.1m
12 5.26 br s 5.23 5.85 t(3) 5.35 t(3) 5.30 br s
15 1.85 (ov), 1.04 (ov) ax 1.91, eq 1.10 – 1m, 1.87m 1.83m, 1.09m
16 2.60m, 1.62 (ov) ax 2.15, eq 1.78 – 1.63m 2.60m, 1.62m

2.6 td(13.3, 4.1)
18 2.51 s 2.20 d(11.0) 2.5 br s 2.53 s 2.51 s
19 1.40
20 1.40 (ov) 0.99 1.38m 1.34m 1.35m
21 1.70 (ov) ax 1.26, eq 1.38 1.64m, 2.59m 1.25m, 1.70m 2.24m, 1.85m
22 1.75 (ov) ax 1.74, eq 1.65 1m, 1.88m 1.65m, 1.8m 1.78m, 1.60m
23 1.03 s 1.04 s 1.2 s 3.44 d(11.1) –

3.58 d(11.1)
24 0.84 s 0.83 s 1.04 s 1.06 s 0.69 s
25 0.94 s 0.96 s 1.35 s 1.39 s 1.03 s
26 0.78 s 0.82 s 1.07 s 1.04 s 0.77 s
27 1.31 s 1.10 s 1.3 s 1.31 s 1.33 s
29 1.18 s 0.89 d(6.6) 1.18 s 1.21 s 1.19 s
30 0.91 d(6.6) 1.32 d(6.1) 0.93 d(6.6) 0.93 d(6.6) 0.92 d(6.5)
1󸀠 5.26 d(7.8) 4.38 d(7.1) 5.3 d(7.2) 5.31 d(7.9) 5.31 d(8.0)
2󸀠 3.32 (ov) 3.86 3.32m 3.33m 3.30m
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Table 3-7-4 (continued)

H 3-7-11 3-7-12 3-7-13 3-7-14 3-7-15

3󸀠 3.40 (ov) 3.76 3.32m 3.3m 3.39m
4󸀠 3.45 (ov) 4.02 3.35m 3.3m 3.24m
5󸀠 3.48 (ov) 3.85, 3.53 3.35m 3.3m 3.33m
6󸀠 4.10 br d(11.2) 3.8 dd(12, 2) 3.67 dd(12, 4.1) 3.79 br d(10.0)

3.74 (ov) 3.68 dd(12, 4.1) 3.8 dd(12, 2) 3.67 br d(10.0)
1󸀠󸀠 4.65 d(7.9) 4.57 d(7.6)
2󸀠󸀠 3.32 (ov) 3.30
3󸀠󸀠 4.02 t(2.9) 3.30∼3.32
4󸀠󸀠 3.49 (ov) 3.30∼3.32
5󸀠󸀠 3.65 (ov) 3.30∼3.32
6󸀠󸀠 3.83 (ov) 3.82

3.66 (ov) 3.65
1󸀠󸀠󸀠 4.35 d(7.0) 4.67 d(7.8)
2󸀠󸀠󸀠 3.33 (ov) 3.10
3󸀠󸀠󸀠 3.40 (ov) 3.25
4󸀠󸀠󸀠 3.48 (ov) 3.38
5󸀠󸀠󸀠 3.84 (ov) 3.80

3.16 dd(11.0, 9.7) 3.08
1󸀠󸀠󸀠󸀠 5.26 (ov) 5.32 d(8.2)
2󸀠󸀠󸀠󸀠 4.24 dd(1.7, 3.4) 3.32
3󸀠󸀠󸀠󸀠 3.91 (ov) 3.30∼3.32
4󸀠󸀠󸀠󸀠 3.57 (ov) 3.30∼3.32
5󸀠󸀠󸀠󸀠 3.94 (ov) 3.30∼3.32
6󸀠󸀠󸀠󸀠 1.22 d(6.2) 3.82∼3.65
1󸀠󸀠󸀠󸀠󸀠 4.47 d(7.2)
2󸀠󸀠󸀠󸀠󸀠 3.31 (ov)
3󸀠󸀠󸀠󸀠󸀠 3.40 (ov)
4󸀠󸀠󸀠󸀠󸀠 3.34 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.35 (ov)
6󸀠󸀠󸀠󸀠󸀠 3.86 (ov)

3.70 (ov)

Table 3-7-5: 1H NMR spectroscopic data of ursane-type saponins 3-7-16∼3-7-20.

H 3-7-16 3-7-17 3-7-18 3-7-19 3-7-20

1 ax 0.95, eq 1.42 ax 1.09, eq 1.58 1.95∼1.97m α 1.95, β 2.19 1.68m, 1.10m
0.88∼0.90m

2 ax 1.77, eq 2.10 1.86, 2.10 3.67∼3.69m 5.14 br d(10.9) 1.87m, 1.71m
3 3.12 dd(3.7, 11.5) 3.10 dd(4.3, 11.6) 3.35∼3.36m 5.39 br s 3.33 (ov)
5 0.85 0.90 1.26 br s 2.26 0.85 br d, 11.6
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Table 3-7-5 (continued)

H 3-7-16 3-7-17 3-7-18 3-7-19 3-7-20

6 ax 1.18, eq 1.42 ax 1.27, eq 1.48 0.79∼0.81m α 2.38, β 2.10 1.51m, 1.44m
7 ax 1.59, eq 1.75 ax 1.66, eq 1.82 1.28∼1.30m α 1.82, β 2.11 1.53m, 1.29m

1.59∼1.63m
9 2.59 dd(5.6, 10.4) 2.68 3.32∼3.33m 2.22 1.74m
11 1.92∼2.10 2.00∼2.10 1.96∼1.98m 2.19∼2.34 1.97m
12 5.95 5.32 br s 5.64 br s 5.29 br s
15 ax 2.37, eq 2.50 2.42, 2.53 1.25∼1.28m α 2.49∼2.59m 1.80m, 1.00m

β 1.33
16 ax 2.50 ax 2.53 1.73∼1.75m α 2.08 2.60 dt(13.3,

4.3)
eq 2.18 eq 2.20 β 3.09∼3.19m 1.60m

18 2.65 d(11.4) 2.68 d(11.3) 2,27 d(11.6) 2.99 s 2.50 s
19 1.35 1.35 1.67∼1.68m
20 0.85 0.87 0.90∼1.03m 1.44 1.34m
21 1.19∼1.31 1.23∼1.30 1.49∼1.52m α 1.31, β 2.06 1.69m, 1.53m

1.64∼1.67m
22 ax 1.70, eq 1.83 ax 1.73, eq 1.86 1.60∼1.61m α 2.11, β 1.90 1.76m, 1.59m

1.78∼1.82m
23 1.28 s 1.12 s 3.25 d(11.4) 4.66 d(9.7) 3.79 d(10.7)

3.49 d(11.4) 4.80 d(9.7) 3.28 d(10.7)
24 1.11 s 1.04 s 0.69 s – 1.04 s
25 0.80 s 0.91 s 1.04 s 1.39 s 1.00 s
26 1.16 s 1.21 s 0.84 s 1.35 s 0.76 s
27 – – 1.13 s 1.72 s 1.33 s
29 1.14 d(6.2) 1.16 d(6.1) 0.91 d(6.4) 1.48 s 1.19 s
30 0.73 d(6.3) 0.73 d(6.3) 3.51∼3.54m 1.17 s 0.92 d(6.7)

3.64 dd(10.8,
3.0)

1󸀠 6.34 d(8.2) 6.36 d(8.1) 5.34 d(7.8) 6.29 d(8.0) 5.31 d(7.7)
2󸀠 4.21 4.23 3.32∼3.34m 4.25 t(8.4) 3.30m
3󸀠 4.30 4.30 3.30∼3.33m 4.34 t(8.7) 3.39m
4󸀠 4.36 4.36 3.37∼3.40m 4.38 t(9.3) 3.25m
5󸀠 4.03 4.03 3.28∼3.30m 4.05∼4.12m 3.34m
6󸀠 4.40 4.40, 4.43 3.79 dd(12.0,

1.8)
4.43 br d(12.0) 3.79 br d(11.0)

4.46 dd(2.5, 12.0) 3.64∼3.67m 4.50 br dd(4.4,
12.0)

3.67 dd(11.0,
3.9)

1󸀠󸀠 4.82 d(7.4) 4.65 d(7.6) 4.65 t(5.6)
2󸀠󸀠 5.01 4.03 3.57 br d(5.6)

3.50 br d(5.6)
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Table 3-7-5 (continued)

H 3-7-16 3-7-17 3-7-18 3-7-19 3-7-20

3󸀠󸀠 4.38 4.14
4󸀠󸀠 4.13 3.64
5󸀠󸀠 3.90 3.66
6󸀠󸀠 4.28 4.48(2.4, 11.9) 1.59 d(5.5)
1󸀠󸀠󸀠 5.13 d(6.6)
2󸀠󸀠󸀠 4.53
3󸀠󸀠󸀠 4.19
4󸀠󸀠󸀠 4.29
5󸀠󸀠󸀠 3.75

4.32

Table 3-7-6: Cos, MFs, and TSs of ursane-type saponins 3-7-21 and 3-7-22.

No. Compounds MFs Test solvents References

3-7-21 brevicuspisaponin 1 C35H56O9 C5D5N [222]
3-7-22 brevicuspisaponin 2 C35H56O10 C5D5N [222]

Table 3-7-7: 1H NMR spectroscopic data of ursane-type saponins 3-7-21 and 3-7-22.

H 3-7-21 3-7-22 H 3-7-21 3-7-22

1 0.89, 1.53 1.03, 1.59 22 1.95, 2.20 1.94, 2.24
2 2.00, 2.20 2.14, 2.31 23 1.48 s 4.33 d(13.0),

4.90 d(13.0)
3 3.51 dd(11.0, 5.0) 4.47 dd(13.0, 6.0) 24 3.58 d(10.0),

4.35 d(10.0)
3.89 d(13.0),
4.59 d(13.0)

5 0.95 1.88 25 0.81 0.91
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Table 3-7-7 (continued)

H 3-7-21 3-7-22 H 3-7-21 3-7-22

6 1.35, 1.61 1.51 1.90 t(13.0) 26 1.05 1.08
7 1.35, 1.50 1.37, 1.73 dt(10.0, 4.0) 27 1.73 1.68
9 1.78 1.88 29 1.42 s 1.40 s
11 1.78, 2.00 1.97, 2.05 30 1.11 d(6.0) 1.11 d(7.0)
12 5.50 s 5.52 s 1󸀠 4.73 d(7.0) 5.05 d(8.0)
15 1.25, 2.26 1.22, 2.24 2󸀠 4.40 dd(8.0,

7.0)
4.43 t(8.0)

16 2.06, 3.25 dt(13.0, 4.0) 2.05, 3.17 dt(13.0, 4.0) 3󸀠 4.20 dd(8.0,
7.0)

4.07 dd(8.0,
4.0)

18 3.26 s 3.26 s 4󸀠 4.35 4.24
20 2.00 2.00 5󸀠 3.85 d(10.0),

4.35
3.69 d(10.0),
4.31

Table 3-7-8: Cos, MFs, and TSs of ursane-type saponins 3-7-23∼3-7-26.

No. Compounds MFs Test solvents References

3-7-23 bodinioside A C36H58O12 C5D5N [223]
3-7-24 bodinioside B C36H58O11 C5D5N [223]
3-7-25 kakisaponin B C36H58O10 C5D5N [224]
3-7-26 kakisaponin C C36H58O10 C5D5N [224]

Table 3-7-9: 1H NMR spectroscopic data of ursane-type saponins 3-7-23∼3-7-26.

H 3-7-23 3-7-24 3-7-25 3-7-26

1 α 1.19 (ov) α 1.16m, β 1.16m 1.45m, 1.48m 1.83m, 1.88m
β 2.43 dd(4.6, 12.6)

2 4.03m 1.42∼1.65m 1.80m, 1.82m 4.33m
3 3.31 d(9.1) 3.38 dd(4.4, 11.7) 4.44m 3.75 d(2.3)
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Table 3-7-9 (continued)

H 3-7-23 3-7-24 3-7-25 3-7-26

5 0.91(ov) 0.87m 1.92m 1.71m
6 α 1.49m, β 1.29m α 1.54m, β 1.20m 1.54m, 1.55m 1.42m, 1.44m
7 1.44m 1.44m 1.41m, 1.43m 1.40m, 1.42m
9 1.66 dd(3.5, 11.5) 1.61 (ov) 2.05m 2.25 br s
11 α 2.28m, β 1.68m α 2.22m, β 1.63 (ov) 5.70 d(10.2) 5.75 d(10.0)
12 4.62 dd(1.5, 10.1) 4.61m 6.04 br d(10.2) 6.04 br d(10.0)
15 α 1.18m, β 2.87m α 1.20m, β 2.86m 1.94m, 1.96m 1.98m, 2.00m
16 α 1.62m, β 1.93m α 1.54m, β 1.92m 2.10m, 2.13m 2.11m, 2.13m
18 6.39 s 6.37 s 5.79 br s 5.79 br s
19 3.84m 3.86m
20 2.74m 2.73m 1.66m 1.66m
21 4.85m 4.83m 1.83m, 1,84m 1.82m, 1.83m
22 1.81 t(12.6) 1.80m 2.02m, 2.04m 2.02m, 2.04m

2.07 dd(5.6, 12.6) 2.06 dd(5.7, 12.7)
23 1.00 s 0.94 s 1.60 s 1.24 s
24 1.39 s 1.30 s 3.83 d(11.0) 0.88 s

4.03 d(11.0)
25 0.87 s 0.79 s 0.92 s 0.90 s
26 1.09 s 1.08 s 0.90 s 0.94 s
27 1.24 s 1.25 s 0.93 s 0.93 s
29 0.92 d(7.1) 0.93 d(6.9) 1.29 d(6.2) 1.29 d(6.2)
30 2.12 s 2.11 s 1.02 d(6.3) 1.02 d(6.3)
1󸀠 4.95 d(7.8) 4.92 d(7.7) 6.34 d(7.6) 6.32 d(7.8)
2󸀠 4.09 (ov) 4.01 (ov)
3󸀠 4.23 dt(4.8, 8.9) 4.25 dt(4.7, 9.6)
4󸀠 4.19 dt(4.8, 8.9) 4.22 dt(4.7, 9.6)
5󸀠 4.08 (ov) 3.99 (ov)
6󸀠 4.34 dd(5.6, 11.6) 4.37 dd(5.5, 11.7) 4.29 d(9.1) 4.29 d(9.1)

4.60 (ov) 4.62 dd(2.4, 11.7) 4.40 d(9.1) 4.40 d(9.1)

Table 3-7-10: Cos, MFs, and TSs of ursane-type saponins 3-7-27∼3-7-51.

No. Compounds MFs Test
solvents

Refer-
ences

3-7-27 oblonganoside A C38H58O10 CD3OD [225]
3-7-28 oblonganoside B C41H64O12 CD3OD [225]
3-7-29 3β,23-dihydroxyurs-12,19(20)-dien-28-oic acid

28-β-D-glucopyranosyl ester
C36H56O9 CD3OD [225]

3-7-30 rubuside D C36H56O9 C5D5N [226]
3-7-31 2α,3β,23-trihydroxyurs-12,19-dien-28-oic acid

28-O-β-D-glucopyranoside
C36H56O10 C5D5N [227]

3-7-32 quadranoside VI C36H56O11 C5D5N [227]
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Table 3-7-10 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-7-33 rubuside E C36H56O9 C5D5N [226]
3-7-34 3β-[(α-L-arabinopyranosyl)oxy]-urs-12,19(20)-

dien-28-oic acid
C35H54O7 C5D5N [221]

3-7-35 rubuside A C36H56O9 C5D5N [226]
3-7-36 rubuside B C36H56O9 C5D5N [226]
3-7-37 rubuside C C36H56O10 C5D5N [226]
3-7-38 3β,23-dihydroxyursa-12,18(19)-dien-28-oic acid

28-β-D-glucopyranosyl ester
C36H56O9 CD3OD [225]

3-7-39 3-O-β-D-xylopyranosyl-3β-hydroxyurs-12,18
(19)-dien-28-oic acid-28-β-D-glucopyranosyl ester

C41H64O12 CD3OD [225]

3-7-40 oblonganoside C C41H64O13 CD3OD [225]
3-7-41 3β-[(α-L-arabinopyranosyl)oxy]-urs-12,19(29)-

dien-28-oic acid
C35H54O7 C5D5N [221]

3-7-42 rubuside F C36H56O11 C5D5N [226]
3-7-43 quadranoside VII C36H56O9 C5D5N [227]
3-7-44 quadranoside VIII C36H56O10 C5D5N [227]
3-7-45 3β,23-dihydroxyurs-12,19(29)-dien-28-oic acid

28-β-D-glucopyranosyl ester
C36H56O9 CD3OD [225]

3-7-46 oblonganoside D C41H64O12 CD3OD [225]
3-7-47 oblonganoside E C36H56O10 CD3OD [225]
3-7-48 oblonganoside F C41H64O13 CD3OD [225]
3-7-49 randiasaponin I C41H64O14 CD3OD [215]
3-7-50 2α,3β-dihydroxyurs-12,20(30)-dien-28-oic acid

3-O-{O-β-D-glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→2)-O-[β-D-xylopyranosyl-
(1→3)]β-D-glucopyranoside}

C52H82O22 CD3OD [228]

3-7-51 3β-[(α-L-arabinopyranosyl)oxy]-19β-hydroxyurs-
12,20(30)-dien-28-oic acid

C35H54O8 C5D5N [221]
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Table 3-7-11: 1H NMR spectroscopic data of ursane-type saponins 3-7-27∼3-7-31.

H 3-7-27 3-7-28 3-7-29 3-7-30 3-7-31

1 1.12m, 1.78m 0.99m, 1.68m 1.00m, 1.70m 1.31 t(12.4) 1.38m
2.30 dd(12.4,
4.2)

2.34 dd(12.2,
3.9)

2 1.93m, 1.97m 1.93m, 1.96m 1.78m, 1.94m 4.11 ddd(12.4,
9.4, 4.2)

4.27m

3 3.37 (ov) 3.13 (ov) 3.61 (ov) 3.40 d(9.4) 4.24m
5 0.83 br d(12.2) 0.76 br d(12.2) 1.13 br d(12.2) 1.01 br d(11.4) 1.78m
6 1.17m, 1.42m 1.36m, 1.52m 1.36m, 1.39m 1.36 qd(11.0,

3.2)
1.68m

1.53 dt(11.0,
3.5)

7 1.35m, 1.53m 1.39m, 1.50m 1.33m, 1.58m 1.57br dd
(11.0, 3.5)

1.36m

1.40m
9 1.53m 1.43m 1.48m 1.65br d(8.5) 1.72m
11 1.95m 1.93m 1.93m 2.01br td 2.02m

(8.5, 3.6)
12 5.47 br s 5.4 t(3.5) 5.47 br s 5.64 t(3.2) 5.63 t(2.5)
15 1.21m, 1.56m 1.26m, 1.53m 1.22m, 1.51m 2.39 td(13.0,

5.5)
1.13m,
2.34m

1.22 dt(13.0,
2.3)

16 1.61m, 1.09m 1.79m, 1.65m 1.69m, 1.60m 2.05m 1.99m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



282 | 3 Saponins

Table 3-7-11 (continued)

H 3-7-27 3-7-28 3-7-29 3-7-30 3-7-31

18 3.18 s 3.19 s 3.19 s 3.35 br s 3.51 s
21 2.25m, 1.87m 2.22m, 1.84m 2.23m, 1.85m 2.22m,

1.75m
1.74m,
2.18m

22 1.82m, 1.66m 1.82m, 1.65m 1.81m, 1.67m 1.79m,
1.95m

1.66m

23 3.79 d(10) 1.04 s 3.51 d(11.1) 1.26 s 3.70 d(10.5)
3.27 d(10) 3.28 d(11.1) 4.23 d(10.5)

24 1.05 s 0.84 s 0.68 s 1.08 s 1.05 s
25 1.03 s 0.98 s 1.00 s 1.03 s 1.10 s
26 0.87 s 0.87 s 0.87 s 1.14 s 1.15 s
27 1.00 s 0.98 s 0.99 s 1.08 s 0.98 s
29 1.56 s 1.56 s 1.56 s 1.63 s 1.60 s
30 1.63 s 1.63 s 1.63 s 1.59 s 1.57 s
1󸀠 5.38 d(7.8) 5.39 d(7.8) 5.38 d(7.6) 6.34 d(8.0) 6.33 d(8.0)
2󸀠 3.31m 3.30m 3.30m 4.21 t(8.3) 4.19m
3󸀠 3.39m 3.40m 3.39m 4.29 t(8.9) 4.28m
4󸀠 3.25m 3.24m 3.25m 4.38 t(9.4) 4.38m
5󸀠 3.33m 3.34m 3.34m 4.02 ddd 4.00m

(9.4, 4.1, 2.8)
6󸀠 3.80 br d(2.0) 3.80 br d(11.6) 3.80 br d(11.6) 4.39 dd

(11.9, 4.1)
4.42m

3.67 dd(11.6, 3.2) 3.66 dd(11.6, 4.0) 3.67 dd(11.8, 4.3) 4.44 dd
(11.9, 2.7)

4.45m

1󸀠󸀠 4.64 br s 4.25 d(7.7)
2󸀠󸀠 3.78 br d(7.2) 3.19m

3.27br d(7.2)
3󸀠󸀠 3.26m
4󸀠󸀠 3.50m
5󸀠󸀠 3.81 br d(11.6)

3.17 (ov)

Table 3-7-12: 1H NMR spectroscopic data of ursane-type saponins 3-7-32∼3-7-36.

H 3-7-32 3-7-33 3-7-34 3-7-35 3-7-36

1 1.47m 1.29 t(12.4) α 0.99 1.31 t(12.6) 1.77 t(12.1)
2.42 dd(12.7, 5.5) 1.96 dd(11.5, 4.2) β 1.66 2.34 dd(12.6,

4.6)
2.00 dd(12.1,
4.3)

2 4.39m 4.31 ddd α 2.27 4.12 ddd 4.32 (ov)
(11.5, 4.2, 2.5) β 1.98 (12.6, 9.4,

4.6)
3 4.23 d(9.3) 3.76 d(2.5) 3.44 dd(12.0, 4.2) 3.41 d(9.4) 3.76 d(1.8)
5 1.98m 1.60 br d(11.6) 0.89 1.02 (ov) 1.65 br d(12.0)
6 5.43 br s 1.32 qd(12.6, 2.7) α 1.55 1.38 qd(12.5,

3.0)
1.33 qd(12.0,
2.0)
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Table 3-7-12 (continued)

H 3-7-32 3-7-33 3-7-34 3-7-35 3-7-36

1.45 br d(12.6) β 1.34 1.56 br dd 1.49 br d(12.0)
(12.5, 3.4)

7 1.81m 1.58 (ov) α 1.47 1.63 td(12.5,
3.4)

1.64 (ov)

2.01m 1.38 dt(12.6, 2.7) β 1.62 1.48 dt(12.5,
3.0)

1.48 (ov)

9 1.87m 1.72 br d(11.9) 1.60 1.63 br d(13.8) 1.73 br d(8.5)
11 2.15m 2.01m 1.91∼2.02 2.07m 2.07 br dd

2.28m (8.5, 2.5)
12 5.72 t(2.5) 5.63 t(3.4) 5.77 br s 5.70 t(3.7) 5.69 t(3.5)
15 1.26m 2.37 td(13.5, 4.6) α 2.33 2.45 td(13.6,

3.5)
2.43 td(13.5,
3.7)

2.49m 1.19 dt(13.5, 3.0) β 1.36 1.24 dt(13.6,
3.4)

1.22 dt(13.5,
3.0)

16 2.00m 2.02m 2.16 1.53 td(13.6,
3.4)

1.49 td(13.5,
3.0)

2.58 dt(13.6,
3.5)

2.56 dt(13.5,
3.4)

18 3.55 s 3.51 br s 3.72 s
20 2.13m 2.10m
21 1.72m 2.21m α 1.93 2.09m 2.08 (ov)

1.75m 1.73m β 2.41 1.27 (ov) 1.25m
22 1.93m 1.76m 2.08 1.71 td (13.7,

2.5)
1.69 br t(13.7)

1.94m 2.19 dt(13.7,
3.0)

2.18 dt(13.7,
3.4)

23 4.03 d(10.5) 1.25 s 1.36 s 1.27 s 12.7 s
4.39 d(10.5)

24 1.73 s 0.90 s 1.04 s 1.08 s 0.91 s
25 1.80 s 1.00 s 0.96 s 1.05 s 1.02 s
26 1.69 s 1.14 s 1.10 s 1.18 s 1.18 s
27 1.00 s 0.96 s 1.27 s 1.10 s 1.00 s
29 1.63 s 1.59 s 1.80 s 1.80 s 1.77 s
30 1.57 s 1.58 s 1.73 s 1.04 d(6.7) 1.02 d(5.3)
1󸀠 6.31 d(8.1) 6.33 d(8.2) 4.86 d(7.0) 6.32 d(8.0) 6.32 d(8.4)
2󸀠 4.18 dd(8.8, 8.1) 4.20 t(9.0) 4.53 t(7.6) 4.16 t(8.6) 4.15 t(8.4)
3󸀠 4.27 dd(9.0, 8.8) 4.29 t(9.0) 4.25 dd(9.0, 2.9) 4.26 t(8.6) 4.26 t(9.0)
4󸀠 4.37m 4.37 t(9.4) 4.42 4.32 t(9.4) 4.32 t(9.0)
5󸀠 3.98m 4.01 ddd(9.4, 3.9, 2.5) 4.40 3.99 ddd(9.4,

4.2, 2.8)
3.98 ddd(9.0,
4.0, 2.8)

3.91 d(10.9)
6󸀠 4.39m 4.38 dd(11.7, 3.9) 4.36 dd(11.7,

4.2)
4.36 dd(11.7,
4.0)

4.43m 4.43 dd(11.7, 2.5) 4.40 dd(11.6,
2.8)

4.40 dd(11.7,
2.8)
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Table 3-7-13: 1H NMR spectroscopic data of ursane-type saponins 3-7-37∼3-7-41.

H 3-7-37 3-7-38 3-7-39 3-7-40 3-7-41

1 1.22 t(12.8) 1.73m 1.64m 1.75m α 1.05
2.03 dd(12.1, 4.1) 1.01m 1.01m 1.02m β 1.61

2 4.29 (ov) 1.95m, 1.80m 1.97m, 1.82m 1.92m, 1.88m α 2.28, β 1.97
3 4.14 d(2.5) 3.61 (ov) 3.14 (ov) 3.61 (ov) 3.46 dd(11.4,

3.7)
5 2.05 (ov) 1.16 br d(13.0) 0.89 br d(12.3) 1.25 br d(12.0) 0.92
6 1.37 td(12.4, 2.3) 1.74m 1.53m 1.45m α 1.57

1.58 br d(12.4) 1.65m 1.38m 1.30m β 1.38
7 1.77 (ov) 1.63m, 1.43m 1.55m, 1.40m 1.67m, 1.45m α 1.41, β 1.58

1.48 br dd(12.4, 3.4)
9 1.80 br d(8.0) 1.47m 1.43m 1.42m 1.81∼1.88m
11 2.09m 1.95m 1.94m 1.95m 1.98∼2.11
12 5.63 t(3.9) 5.38 br s 5.39 br s 5.38 br s 5.65 br s
15 2.43 td(13.5, 2.5) 1.95m, 1.14m 1.93m, 1.19m 1.93m, 1.14m α 2.31, β 1.26

1.19 (ov)
16 1.48 td(13.5, 3.4) 1.90m, 1.78m 1.83m, 1.58m 1.65m, 1.63m 1.98

2.55 dt(13.5, 3.0)
18 4.06 s
20 2.09m 1.43m 1.47m 1.45m 2.09
21 2.07m 2.21m 2.24m 2.24m α 1.46 (ov)

1.26 br d(13.5) 1.86m 1.82m 1.82m β 1.63 (ov)
22 1.68 td(13.5, 3.0) 2.24 br d(13.1) 2.24 br d(13.0) 2.25 br d(13.0) α 2.18 (ov)

2.18 dt (13.5, 3.2) 2.17m 2.17m 2.16m β 2.11 (ov)
23 3.75 d(10.8) 3.52 d(11.0) 1.04 s 3.61 d(11.6) 1.36 s

3.91 d(10.8) 3.30 d(11.0) 3.27 d(11.6)
24 0.87 s 0.70 s 0.82 s 0.70 s 1.03 s
25 1.07 s 1.02 s 1.00 s 1.03 s 0.94 s
26 1.20 s 0.92 s 0.92 s 0.92 s 1.10 s
27 1.02 s 1.00 s 0.98 s 1.00 s 1.40 s
29 1.78 s 1.74 s 1.66 s 1.74 s 5.15 s, 5.29 s
30 1.01 d(7.3) 1.09 d(7.0) 1.09 d(7.2) 1.09 d(7.0) 1.20 d(6.2)
1󸀠 6.32 d(8.2) 5.38 d(7.7) 5.38 d(7.7) 5.38 d(7.8) 4.86 d(6.9)
2󸀠 4.16 t(8.2) 3.28m 3.30m 3.30m 4.51 t(7.8)
3󸀠 4.26 t(8.9) 3.38m 3.38m 3.40m 4.25 dd(8.7,

2.6)
4󸀠 4.33 t(9.2) 3.24m 3.24m 3.24m 4.42
5󸀠 3.99 ddd 3.33m 3.33m 3.33m 4.39

(9.2, 4.4, 2.8) 3.90 d(12.0)
6󸀠 4.37 dd(11.9, 4.4) 3.80 br d(12.0) 3.79 br d(11.5) 3.80 br d(12.1)

4.40 dd(11.9, 2.8) 3.67 dd(12.0, 3.9) 3.67 dd(11.5, 3.9) 3.67 br d(12.1)
1󸀠󸀠 4.26 d(7.2) 4.33 d(7.6)
2󸀠󸀠 3.17m 3.14m
3󸀠󸀠 3.28m 3.27m
4󸀠󸀠 3.48m 3.49m
5󸀠󸀠 3.82 d(11.5) 3.82 d(11.1)

3.17 (ov) 3.19 (ov)
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Table 3-7-14: 1H NMR spectroscopic data of ursane-type saponins 3-7-42∼3-7-46.

H 3-7-42 3-7-43 3-7-44 3-7-45 3-7-46

1 1.85 t(11.7) 1.49m 1.38m 1.67m, 1.05m 1.66m,
1.04m

2.25 dd(12.4, 4.4) 2.37 dd(12.5, 4.1) 2.27 dd(12.5, 3.6)
2 4.11 ddd

(12.4, 9.4, 4.4)
4.42m 4.18m 1.77m, 1.73m 1.80m,

1.73m
3 3.42 d(9.4) 4.25m 4.17m 3.61br d(11.3) 3.13 (ov)
5 1.06 (ov) 1.97m 1.81m 1.18br d(11.8) 0.81 br d(12.1)
6 1.40m, 1.54m 5.08 br s 1.68m 1.40m, 1.38m 1.52m,

1.40m
7 1.55m, 1.44m 1.88m, 1.98m 1.36m, 1.65m 1.59m, 1.30m 1.47m,

1.32m
9 1.88 (ov) 2.13m 1.96m 1.44m 1.46m
11 2.06m 2.15m, 2.30m 2.05m 1.99m 1.98m
12 5.53 t(3.3) 5.62 t(2.6) 5.50 t(2.6) 5.32 br s 5.30 br s
15 2.43 td(14.0, 3.0) 1.15m, 2.49m 1.38m, 2.38m 1.88m, 1.07m 1.88m,

1.14m
1.17 dt(14.2, 3.9)

16 1.82 td(14.0, 3.9) 1.75m, 1.85m 1.69m, 1.86m 1.63m, 1.59m 1.63m,
1.59m

1.93br d(14.0)
18 3.80 s 3.81 s 3.76 s 3.44 s 3.44 s
20 1.87m 1.81m 1.79m 1.98m 1.98m
21 1.27 (ov), 1.45 (ov) 1.43m 1.25m, 1.43m 1.63m, 1.32m 1.84m,

1.68m
22 1.84 td(13.6, 3.5) 1.81m, 1.98m 1.79m, 1.97m 1.88m, 1.77m 1.88m,

1.77m
2.01 dt(13.6, 2.7)

23 1.27 s 4.06 d(10.4) 3.69 d(9.6) 3.51 d(10.8) 0.85 s
4.39 d(10.4) 4.17 d(9.6) 3.27 d(10.8)

24 1.09 s 1.76 s 1.05 s 0.70 s 1.05 s
25 1.04 s 1.82 s 1.09 s 1.00 s 0.98 s
26 1.16 s 1.74 s 1.15 s 0.84 s 0.83 s
27 1.24 s 1.18 s 1.14 s 1.16 s 1.15 s
29 5.05 br s 5.05 br s 5.00 br s 5.00 d(2) 4.99 d(2)

5.12 br s 5.20 br s 5.12 br s 4.96 d(2) 4.95 d(2)
30 1.07 d(6.4) 1.05 d(5.8) 1.03 d(6.7) 1.13 d(6.3) 1.12 d(6.5)
1󸀠 6.32 d(8.2) 6.28 d(8.0) 6.29 d(8.2) 5.39 d(7.9) 5.38 d(8.0)
2󸀠 4.22 t(9.0) 4.18 dd(8.7, 8.0) 4.18m 3.30m 3.30m
3󸀠 4.30 t(9.0) 4.26 dd(8.9, 8.7) 4.27 t(9.2) 3.40m 3.41m
4󸀠 4.36 t(9.2) 4.34 dd(9.2, 8.9) 4.33 t(9.2) 3.25m 3.24m
5󸀠 4.05 ddd 4.02m 4.02 ddd 3.34m 3.34m

(9.2, 4.4, 2.4) (9.2, 4.4, 2.6)
6󸀠 4.40 dd(11.9, 4.4) 4.35m, 4.45m 4.37m, 4.45m 3.80br d(11.6) 3.80 br d(11.3)

4.48 dd(11.9, 2.4) 3.66 br d(11.3) 3.67 br d(11.3,
3.2)
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Table 3-7-14 (continued)

H 3-7-42 3-7-43 3-7-44 3-7-45 3-7-46

1󸀠󸀠 4.26 d(7.6)
2󸀠󸀠 3.17m
3󸀠󸀠 3.26m
4󸀠󸀠 3.50m
5󸀠󸀠 3.81 d(11.4)

3.17 (ov)

Table 3-7-15: 1H NMR spectroscopic data of ursane-type saponins 3-7-47∼3-7-51.

H 3-7-47 3-7-48 3-7-49 3-7-50 3-7-51

1 1.67m 1.67m 0.99 (ov) 1.20 dd(4.0, 11.0) α 1.02
1.04m 1.02m 1.65 (ov) 1.96 dd(12.5, 4.0) β 1.56

2 1.77m 1.81m 1.76 (ov) 3.84 ddd α 2.26
1.73m 1.65m 1.87 (ov) (10.0, 12.5, 4.0) β 1,96

3 3.60 (ov) 3.13 (ov) 3.61 (ov) 3.10 d(10.0) 3.46 dd(11.8, 4.3)
5 1.17 br d(12,1) 0.79 br d(12.0) 1.27 (ov) 0.90 br dd(9.0) 0.92
6 1.40m 1.53m 1.46 (ov) 1.25m α 1.58

1.36m 1.41m 1.48m β 1.37
7 1.59m 1.49m 1.32 (ov) 1.26m α 1.42

1.30m 1.33m 1.68 (ov) 1.62m β 1.59
9 1.74m 1.71m 1.76 (ov) 1.54 br s 1.83
11 1.99m 1.98m 1.97 (ov) 1.90m 1.92∼2.08
12 5.34 br s 5.36 br s 5.33 (ov) 5.28m 5.58br s
15 1.93m 1.94m 1.06 (ov) 1.08m α 2.32

1.20m 1.20m 1.82 (ov) 1.85m β 1.30
16 1.71m 1.71m 1.76 (ov) 1.80m 2.08

1.65m 1.65m 2.74 td(13.5, 4.5) 1.55
18 3.86 s 3.72 s 2.65 s 2.42 d(13.0) 4.57 s
19 2.38 dd(13.0, 6.4)
21 2.07m 2.06m 2.10 dt(13.7, 4.9) 1.60 t(12.5) 1.94

1.93m 1.93m 2.77 td(13.5, 5.0) 2.00m 2.40
22 1.56m 1.63m 1.71 (ov) 1.81 2.79∼2.90m

1.03m 1.56m 1.95 (ov) 1.52 2.00
23 3.52 d(10.4) 0.84 s 3.29 d(3.4) 1.00 1.37 s

3.26 d(10.4) 3.61 (ov)
24 0.71 s 1.04 s 0.71 s 0.90 s 1.03 s
25 1.00 s 0.97 s 0.99 s 1.02 s 0.92 s
26 0.83 s 0.82 s 0.79 s 1.87 s 1.10 s
27 1.13 s 1.12 s 1.34 s 1.22 s 1.42 s
29 1.40 s 1.41 s 1.37 s 0.98 d(6.4) 1.82 s
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Table 3-7-15 (continued)

H 3-7-47 3-7-48 3-7-49 3-7-50 3-7-51

30 5.29 d(1.9) 5.35 d(1.4) 4.70 br s 4.70 br s 5.63 s
5.10 d(1.9) 5.28 d(1.4) 4.89 br s 4.76 br s 5.70 s

1󸀠 5.37 d(8.3) 5.37 d(8.3) 5.34 d(8.3) 4.50 d(7.5) 4.87 d(7.0)
2󸀠 3.30m 3.30m 3.31 (ov) 3.43 dd(7.5, 9.5) 4.51 t(7.8)
3󸀠 3.39m 3.41m 3.33 (ov) 3.50 t(9.5) 4.24 dd(8.5, 2.8)
4󸀠 3.25m 3.24m 3.35 3.32 t(9.5) 4.40
5󸀠 3.34m 3.34m 3.40 t(8.8) 3.28m 4.39

3.91 d(10.8)
6󸀠 3.80 br d(11.0) 3.80 br d(9.8) 3.68 (ov) 3.89 dd(12.0, 5.0)

3.67 br d(11.6) 3.67 br d(11.0) 3.80 (ov) 3.65 dd(12.0, 3.5)
1󸀠󸀠 4.25 d(7.6) 4.32 d(6.8) 4.47 d(7.5)
2󸀠󸀠 3.19m 3.54 (ov) 3.20 dd(7.5, 9.0)
3󸀠󸀠 3.26m 3.50 3.38 t(9.0)
4󸀠󸀠 3.50m 3.79 (ov) 3.52m
5󸀠󸀠 3.81 d(11.3) 3.54 (ov) 3.92 dd(10.0, 5.0)

3.17 (ov) 3.84 dd(12.2, 2.9) 3.16 dd(10.0, 2.0)
1󸀠󸀠󸀠 4.42 d(7.2)
2󸀠󸀠󸀠 3.78 dd(7.2, 9.0)
3󸀠󸀠󸀠 3.83 dd(9.0, 3.5)
4󸀠󸀠󸀠 4.00m
5󸀠󸀠󸀠 4.03 dd(12.0, 3.0)

3.61 dd(12.0, 2.0)
1󸀠󸀠󸀠󸀠 4.60 d(7.6)
2󸀠󸀠󸀠󸀠 3.45 dd(7.6, 9.5)
3󸀠󸀠󸀠󸀠 3.55 t(9.5)
4󸀠󸀠󸀠󸀠 3.34 t(9.5)
5󸀠󸀠󸀠󸀠 3.30m
6󸀠󸀠󸀠󸀠 3.87 dd(12.0, 5.0)

3.68 dd(12.0, 3.5)

Table 3-7-16: Cos, MFs, and TSs of ursane-type saponins 3-7-52∼3-7-55.

No. Compounds MFs Test
solvents

Refer-
ences

3-7-52 (3β)-3-{[6-deoxy-α-L-mannopyranosyl-(1→2)-α-L-
arabinopyranosyl-(1→2)-β-D-
glucopyranurosonyl]oxy}urs-20-en-28-oic acid
28-(2-O-sulfo-β-D-glucopyranosyl) ester

C53H84O25S C5D5N [229]

3-7-53 (3β)-3-[(2-O-sulfo-β-D-glucopyranurosonyl)oxy]urs-
20-en-28-oic acid 28-(2-O-sulfo-β-D-glucopyranosyl]
ester

C42H66O20S2 C5D5N [229]

3-7-54 zygophyloside I C53H86O24S CD3OD [230]
3-7-55 zygophyloside L C53H86O21 CD3OD [230]
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Table 3-7-17: 1H NMR spectroscopic data of ursane-type saponins 3-7-52∼3-7-55.

H 3-7-52 3-7-53 3-7-54 3-7-55

1 0.75, 1.44 0.72, 1.46 1.17m, 1.88m 1.02m, 1.72m
2 1.82, 2.32 1.86, 2.22 1.08m, 1.80m 1.05m, 1.78m
3 3.25 dd(11.4, 3.8) 3.28 dd(11.2, 3.8) 3.20 dd(11.1, 4.5) 3.20 dd(11.2, 4.5)
5 0.56 0.63 0.75m 0.75m
6 1.25, 1.32 1.20, 1.37 1.35m, 1.55m 1.10m, 1.55m
7 1.15, 1.55 – 1.36m, 1.53m 1.32m, 1.50m
9 1.19 1.23 1.37m 1.40m
11 1.07, 1.31 1.39 (ov) 1.73m, 1.95m 1.35m, 1.92m
12 1.02, 1.62 1.16, 1.74 1.22m, 1.32m 1.27m, 1.33m
13 – – 2.42 dt(12.0, 3.4) 2.41 dt(12.2, 3.4)
15 1.45 1.55, 2.09 1.05m, 1.11m 1.05m, 1.27m
16 1.44 1.52 1.36 ddd 1.45 br s

2.80 2.91 (13.0, 12.0, 5.0) 2.10 ddd(12.2, 5.2, 3.2)
2.31 ddd(12.0, 5.0, 3.1)

18 1.20 1.29 1.23 br s 1.26 br
19 2.26 dd(12.7, 6.5) 2.40 dd(11.5, 5.9) 2.16 dd(11.5, 6.5) 2.15 dd(11.5, 6.5)
21 5.28 dd(6.7, 1.5) 5.37 dd(6.5, 1.4) 5.27 dd(6.0, 1.5) 5.27 dd(6.0, 1.5)
22 1.82 1.87 1.82 dd(12.0, 1.5) 1.87 dd(12.2, 1.5)

2.59 2.68 2.36 dd(12.0, 6.0) 2.32 dd(12.2, 6.2)
23 1.15 s 1.36 s 0.85 s 0.85 s
24 0.98 s 1.10 s 1.08 s 1.08 s
25 0.61 s 0.67 s 1.01 s 1.00 s
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Table 3-7-17 (continued)

H 3-7-52 3-7-53 3-7-54 3-7-55

26 1.07 s 1.17 s 0.90 s 0.90 s
27 0.89 s 0.99 s 1.00 s 1.03 s
29 0.97 d(6.5) 1.07 d(5.9) 1.04 d(6.5) 1.04 d(6.5)
30 1.60 s 1.69 s 1.63 s 1.63 s
1󸀠 6.03 d(8.1) 6.18 d(8.1) 4.49 d(7.8) 4.48 d(7.5)
2󸀠 4.96 t(8.4) 5.12 t(8.4) 3.42 dd(9.0, 7.8) 3.43 dd(9.0, 7.5)
3󸀠 4.26 t(8.8) 4.40 t(8.8) 3.63 t(9.0) 3.60 t(9.0)
4󸀠 4.08 t(9.4) 4.23 t(9.3) 3.52 t(9.0) 3.51 t(9.0)
5󸀠 3.80 3.90 3.64 ddd(9.0, 4.5, 3.0) 3.60 ddd(9.0, 4.5, 3.5)
6󸀠 4.02 4.15 dd(11.9, 4.6) 3.70 dd(12.0, 4.5) 3.72 dd(12.0, 4.5)

4.17 4.29 3.85 dd(12.0, 3.0) 3.84 dd(12.0, 3.5)
1󸀠󸀠 4.79 d(7.4) 4.91 d(7.1) 5.00 d(5.2) 5.03 d(5.2)
2󸀠󸀠 4.03 t(8.3) 4.99 t(8.1) 3.92 dd(5.2, 8.5) 3.92 dd(5.2, 8.5)
3󸀠󸀠 4.15 4.42 t(8.3) 3.82 dd(8.5, 3.0) 3.83 dd(8.5, 3.0)
4󸀠󸀠 4.14 4.34 3.80m 3.82m
5󸀠󸀠 4.24 d(8.6) 4.30 3.45 dd(12.0, 3.0) 3.45 dd(12.0, 2.5)

3.95 dd(12.0, 2.0) 3.97 dd(12.0, 2.0)
1󸀠󸀠󸀠 5.51 d(6.0) 5.05 d(1.5) 5.05 d(1.5)
2󸀠󸀠󸀠 4.45 3.88 dd(1.5, 2.0) 3.88 dd(1.5, 2.5)
3󸀠󸀠󸀠 4.15 3.71 dd(2.0, 8.5) 3.71 dd(2.5, 8.6)
4󸀠󸀠󸀠 4.17 3.45 t(8.5) 3.41 t(8.6)
5󸀠󸀠󸀠 3.65 d(10.7) 3.87 dd(8.5, 6.6) 3.88 dd(8.6, 6.5)

4.33 dd(10.7, 5.9)
6󸀠󸀠󸀠 1.30 d(6.6) 1.30 d(6.5)
1󸀠󸀠󸀠󸀠 5.66 br s 5.52 d(7.6) 5.47 d(7.5)
2󸀠󸀠󸀠󸀠 4.47 br s 4.20 dd(9.0, 7.5) 3.30 dd(9.5, 7.5)
3󸀠󸀠󸀠󸀠 4.42 dd(9.5, 3.1) 3.76 t(9.0) 3.43 t(9.5)
4󸀠󸀠󸀠󸀠 4.17 3.53 t(9.0) 3.57 t(9.5)
5󸀠󸀠󸀠󸀠 4.54 qd(9.4, 6.0) 3.40m 3.37m
6󸀠󸀠󸀠󸀠 1.64 d(6.0) 3.73 dd(12.2, 5.0) 3.70 dd(12.2, 4.5)

3.84 dd(12.2, 3.5) 3.85 dd(12.2, 3.5)

Table 3-7-18: Cos, MFs, and TSs of ursane-type saponins 3-7-56∼3-7-58.

No. Compounds MFs Test
solvents

References

3-7-56 rubuside G C36H56O9 C5D5N [226]
3-7-57 rubuside H C36H56O10 C5D5N [226]
3-7-58 3β-[(α-L-arabinopyranosyl)oxy]-urs-11,13(18)-dien-

28-oic acid-β-D-glucopyranosyl ester
C41H64O12 C5D5N [221]
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Table 3-7-19: 1H NMR spectroscopic data of ursane-type saponins 3-7-56∼3-7-58.

H 3-7-56 3-7-57 3-7-58

1 1.45 t(12.4) 1.82 t(12.1) α 1.10
2.28 dd(11.7, 3.9) 2.63 dd(12.4, 3.9) β 1.95 br d(13.1)

2 4.41 ddd(11.7, 3.9, 2.0) 4.35 (ov) α 2.34, β 2.05
3 3.81 d(2.0) 4.25 d(9.2) 3.47 dd(11.4, 4.2)
5 1.75 br d(10.1) 1.88 br d(11.7) 0.92
6 1.40 qd(12.6, 5.3) 1.51 qd(12.1, 3.0) α 1.58

1.53 qd(12.6, 5.3) 1.78 br d(12.1) β 1.43
7 1.38 td(12.6, 5.3), 1.32m 1.41 td(12.1, 3.0), 1.30 dt(12.1, 2.5) α 1.30, β 1.56
9 2.27 br s 2.25 br s 2.09
11 6.51 dd(10.5, 2.9) 6.51 dd(10.5, 2.8) 6.61 dd(10.8, 2.7)
12 5.87 dd(10.5, 0.7) 5.86 br d(10.5) 5.81 d(10.4)
15 0.98 (ov), 2.09br d(11.6) 0.94 td(13.5, 3.4), 2.06m α 2.18, β 1.09
16 1.66m 1.65 td(13.5, 2.5) α 1.78 t(12.6)

2.15 dt(11.6, 3.2) 2.13 dt(13.5, 3.0) β 2.25 br d(13.6)
19 2.84m 2.84 dq(14.2, 7.1) 2.87∼2.96m
20 2.33m 2.33m 2.41m
21 2.05m, 1.24 (ov) 2.04m, 1.21 (ov) α 1.31, β 2.23
22 1.48 td(9.4, 4.4) 1.43 td(13.3, 4.2) α 1.56

2.46 dd(13.3, 9.4) 2.45 br dd(13.3, 9.4) β 2.51∼2.59m
23 1.26 s 3.73 d(10.3), 4.23 d(10.3) 1.35 s
24 0.92 s 1.07 s 1.03 s
25 1.03 s 1.12 s 0.99 s
26 1.20 s 1.21 s 1.25 s
27 0.90 s 0.91 s 1.11 s
29 0.99 d(7.1) 0.99 d(7.1) 1.08 d(7.0)
30 0.80 d(6.7) 0.80 d(6.6) 0.86 d(6.6)
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Table 3-7-19 (continued)

H 3-7-56 3-7-57 3-7-58

1󸀠 6.32 d(8.3) 6.30 d(8.3) 6.39 d(8.2)
2󸀠 4.17 t(8.9) 4.16 t(8.3) 4.24
3󸀠 4.25 t(8.9) 4.25 t(9.2) 4.33t(8.8)
4󸀠 4.31 t(9.2) 4.30 t(9.2) 3.37 t(8.9)
5󸀠 4.01 ddd(9.2, 4.4, 2.8) 4.02 ddd(9.2, 4.4, 2.8) 4.07∼4.13m
6󸀠 4.36 dd(11.9, 4.4) 4.35 dd(11.3, 4.4) 4.43, 4.51

4.45 dd(11.9, 2.8) 4.44 br d(11.3)
1󸀠󸀠 4.88 d(6.9)
2󸀠󸀠 4.54
3󸀠󸀠 4.24
4󸀠󸀠 4.43
5󸀠󸀠 4.41
6󸀠󸀠 3.92 d(11.0)

Table 3-7-20: Co, MF, and TS of ursane-type saponin 3-7-59.

No. Compound MF Test solvent Reference

3-7-59 zygophyloside N C47H76O16 CD3OD [231]

Table 3-7-21: 1H NMR spectroscopic data of ursane-type saponin 3-7-59.

H 3-7-59 H 3-7-59

1 0.98m, 1.69m 27 0.97 s
2 1.01m, 1.71m 29 1.05 d(6.5)
3 3.18 dd(11.1, 4.5) 30 1.32 s
5 0.75m 1󸀠 4.43 d(7.8)
6 1.35m, 1.53m 2󸀠 3.40 dd(9.0, 7.8)
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Table 3-7-21 (continued)

H 3-7-59 H 3-7-59

7 1.41m 3󸀠 3.55 t(9.0)
9 1.38m 4󸀠 3.47 t(9.0)
11 1.91m 5󸀠 3.56 ddd(9.0, 4.5, 3.0)
12 0.93m, 1.31m 6󸀠 3.72 dd(12.0, 4.5)

3.84 dd(12.0, 3.0)
13 1.18 dt(12.0, 3.4) 1󸀠󸀠 5.01 d(5.2)
15 1.03m, 1.14m 2󸀠󸀠 3.88 dd(5.2, 8.5)
16 1.85 ddd(13.0, 4.5, 3.1) 3󸀠󸀠 3.80 dd(8.5, 3.0)

2.02 ddd(13.0, 4.5, 3.1)
18 1.16 brm 4󸀠󸀠 3.78m
19 1.55 dd(11.5, 6.5) 5󸀠󸀠 3.43 dd(12.0, 3.0)

3.93 dd(12.0, 2.0)
21 1.57m, 1.65m 1󸀠󸀠󸀠 5.03 d(1.5)
22 1.67m 2󸀠󸀠󸀠 3.84 dd(1.5, 2.0)
23 0.84 s 3󸀠󸀠󸀠 3.67 dd(2.0, 8.5)
24 1.09 s 4󸀠󸀠󸀠 3.37 t(8.5)
25 0.95 s 5󸀠󸀠󸀠 3.84 dd(8.5, 6.6)
26 0.87 s 6󸀠󸀠󸀠 1.29 d(6.6)

Table 3-7-22: Cos, MFs, and TSs of ursane-type saponins 3-7-60 and 3-7-61.

No. Compounds MFs Test
solvents

References

3-7-60 11,21-dioxo-2β,3β,15α-trihydroxyurs-12-ene-2-O-β-
D-glucopyranoside

C36H56O10 C5D5N [232]

3-7-61 11,21-dioxo-3β,15α,24-trihydroxyurs-12-ene-
24-O-β-D-glucopyranoside

C36H56O10 C5D5N [232]
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Table 3-7-23: 1H NMR spectroscopic data of ursane-type saponins 3-7-60 and 3-7-61.

H 3-7-60 3-7-61 H 3-7-60 3-7-61

1α 1.45 dd(17.4, 30) 1.23 dd(13.1, 4.7) 20 2.16m 2.13m
1β 3.93 dd(17.4, 1.5) 3.15 br d(13.3) 22α 2.31 d(12.6) 2.30 d(12.8)
2α 4.41 dd(3.6, 4.2) 2.03m 22β 2.43 d(12.6) 2.42 d(12.8)
2β 2.22m 23 1.25 s 1.61 s
3 3.50 d(4.2) 3.64 dd(11.8, 3.9) 24 1.39 s 4.37 br d(10.1), 4.44m
5 1.04m 1.08m 25 1.86 s 1.38 s
6α 1.70m 1.75m 26 1.33 s 1.28 s
6β 1.64m 1.50m 27 1.57 s 1.57 s
7α 2.26m 2.09m 28 1.01 s 0.99 s
7β 2.14m 2.17m 29 0.99 d(6.6) 0.95 d(6.4)
9 2.59 s 2.65 s 30 1.09 d(6.6) 1.08 d(6.4)
12 5.95 s 5.96 s 1󸀠 5.10 d(7.8) 5.03 d(7.8)
15 4.48 dd(10.8, 5.4) 4.46 br d(10.1) 2󸀠 4.09m 4.04m
16α 2.07m 2.10m 3󸀠 4.22 t(9.0) 4.28m
16β 1.77 dd(13.2, 4.2) 1.77m 4󸀠 4.15 t(9.0) 4.27m
18 2.12m 2.08m 5󸀠 3.97m 4.01m
19 2.02m 2.01m 6󸀠 4.35 dd(12.0, 6.0) 4.44m

4.57 dd(11.4, 2.4) 4.58 dd(11.9, 2.2)
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3.8 Cycloartane-type Saponins
Table 3-8-1: Cos, MFs, and TSs of cycloartane-type saponins 3-8-1∼3-8-20.

No. Compounds MFs Test
solvents

Refer-
ences

3-8-1 astramembranoside A C42H70O15 C5D5N [233]
3-8-2 kahiricoside I C48H74O16 C5D5N [234]
3-8-3 sieberoside I C36H60O10 C5D5N [235]
3-8-4 sieberoside II C42H70O15 C5D5N [235]
3-8-5 astraverrucin IV C47H70O14 C5D5N [236]
3-8-6 astraverrucin V C44H72O15 C5D5N [236]
3-8-7 astraverrucin VI C44H72O15 C5D5N [236]
3-8-8 depressoside C C42H68O13 CD3OD [237]
3-8-9 depressoside D C42H70O14 CD3OD [237]
3-8-10 deacetyltomentoside I C33H54O8 C5D5N [238]
3-8-11 tomentoside III C39H60O10 C5D5N [238]
3-8-12 tomentoside IV C41H66O14 C5D5N [238]
3-8-13 asiaticoside A C37H56O9 C5D5N [239]
3-8-14 asiaticoside B C37H54O9 C5D5N [239]
3-8-15 3β-O-[β-D-methylglucuronopyranosyl-(1→2)-β-D-

glucopyranosyl]-(20S,22S)-3β,22-dihydroxyl-9,19-
cycloanost-24-en-26,29-dioic acid δ-lactone

C43H64O16 C5D5N [240]

3-8-16 3β-O-[β-D-methylglucuronopyranosyl-(1→2)-β-D-
glucopyranosyl]-(20S,22S)-3β,22-dihydroxyl-9,19-
cycloanost-24-en-26,29-dioic acid δ-lactone

C44H66O16 C5D5N [240]

3-8-17 25-O-ethylcimigenol-3-O-β-D-xylopyranoside C37H60O9 C5D5N [239]
3-8-18 3󸀠-O-acetyl cimigenol 3-O-β-D-xylopyranoside C37H58O10 C5D5N [241]
3-8-19 2󸀠-O-acetylactein C39H58O11 C5D5N [242]
3-8-20 2󸀠-O-acetyl-27-deoxyactein C39H58O10 C5D5N [242]
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Table 3-8-2: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-1∼3-8-5.

H 3-8-1 3-8-2 3-8-3 3-8-4 3-8-5

1 1.26 (ov), 1.59 (ov) ax 1.504, eq 1.258 eq 1.10 ax 1.51,
eq 1.10

ax 1.58,
eq 1.15

2 1.97 (ov), 2.03 (ov) ax 2.174, eq 1.90 eq 2.47 ax 1.94,
eq 2.42

ax 1.92,
eq 2.4

3 3.63 dd(4.6, 10.8) ax 3.34 dd ax 3.65 ax 3.57 ax 3.63 dd
(4.6, 11.7) (4.6, 11.8)

5 1.92 d(9.2) ax 1.825d – ax 1.67 ax 1.75
6 3.91 (ov) ax 3.76m ax 3.74 ax 3.74 ax 3.75
7 1.84 (ov), 2.29 (ov) ax 1.906, eq 2.114 – ax 1.62,

eq 1.79
ax 1.6, eq 1.8

8 1.93 (ov) ax 2.01 – ax 1.97 1.9
11 1.27 (ov), 1.86 (ov) ax 1.72, eq 1.36 – ax 1.22,

eq 1.90
ax 2.05,
eq 2.32

12 1.60 (ov) ax 1.556, eq 1.65 – ax 1.82,
eq 1.70

ax 1.7, eq 3.1

15 1.73 dd(6.5, 12.4) α 2.294, β 1.821 – ax 1.80,
eq 2.13

ax 1.78,
eq 2.17

2.27 dd(7.2, 12.4)
16 4.89m ax 5.04m ax 4.76 ax 4.81 α 5.02
17 2.44 d(7.8) ax 2.55 d(7.8) ax 2.22 ax 2.24 α 2.55 d(7.5)
18 1.38 s 1.392 s 1.63 s 1.65 s 1.35
19 0.27 d(3.7) 0.18 d, 0.56 d 0.22, 0.54 0.21, 0.56 α 0.25 d(3.8)

0.64 d(3.7) β 0.6 d(3.8)
21 1.29 s 1.312 s 1.30 s 1.33 s 1.30
22 2.82 dd(11.4, 20.2) α 3.097, β 1.673 α 2.47 α 2.49,

β 1.68
ax 1.3, eq 1.7

1.60 (ov)
23 1.95 (ov), 2.35 (ov) α 2.27, β 2.02 – α 1.90,

β 2.23
ax 2.05,
eq 2.38

24 3.90 (ov) α 3.89 dd(5.4, 8.9) β 3.95 β 3.94 3.93
26 1.43 s 1.580 s 1.51 s 1○ 1.50 s 1○ 1.6 s
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Table 3-8-2 (continued)

H 3-8-1 3-8-2 3-8-3 3-8-4 3-8-5

27 1.67 s 1.312 s 1.28 s 1○ 1.27 s 1○ 1.3 s
28 1.98 s 1.666 s 2.00 s 1.96 s 2.05 s
29 1.43 s 1.20 s 1.35 s 1.42 s 1.35 s
30 0.92 s 1.06 s 0.98 s 1.00 s 1.0 s
OH 5.80 d(4.4)(3-OH)

4.85 s(16-OH)
1󸀠 4.96 d(7.9) 4.87 d(7.6) 4.96 d(7.4) 4.97 d(8.1) 4.9 d(7.6)
2󸀠 4.06 (ov) 5.45 dd(7.4, 9.3) 4.05 dd(9.4, 7.4) 4.24 t(9.0) 4.05 dd(7.6,

8.2)
3󸀠 4.26 (ov) 5.75 t(9.3) 4.22 t(9.4) 4.26m 4.2 dd(8.2,

9.3)
4󸀠 4.24 (ov) 5.35 ddd 4.18m 4.16m 4.42 dd(9.3,

8.9)
(5.4, 9.8, 9.0)

5󸀠 3.96m 4.37 dd(5.5, 11.6) 3.94m 3.86m 3.7m
3.68m

6󸀠 4.33 dd(3.5, 11.6) 4.52 dd(12.0, 3.3) 4.52 dd(10.2,
7.0)

4.12, 4.35

4.49 br d(11.6) 4.38 dd(12.0, 5.6) 4.35 dd(10.2,
3.3)

OAc 2.01 s(2󸀠-OAc)
2.03 s(3󸀠-OAc)

1󸀠󸀠 5.09 d(7.6) 4.84 d(7.3) 5.38 d(8.1) 5.8 br s
2󸀠󸀠 4.06 (ov) 4.00 t(7.8) 4.12 t(9.1) 4.7 d(3.0)
3󸀠󸀠 4.21 (ov) 4.14 t(8.4) 4.22 t(7.9) 4.58 dd(3.0,

9.3)
4󸀠󸀠 4.18 t(9.5) 4.17m 4.29m 4.35 t(9.3,

9.6)
5󸀠󸀠 3.90 (ov) 4.30 dd(4.7, 11.1) 3.94m 5.00 dq(9.6,

6.1)
3.68m

6󸀠󸀠 4.44 br d(12.4) 4.48 dd(10.5,
7.7)

1.7 d(6.1)

4.32 (ov) 4.42 dd(10.5,
3.0)

2󸀠󸀠󸀠 5.85 dd(15.5, 1.7)
3󸀠󸀠󸀠 7.02 dq(15.5, 6.9)
4󸀠󸀠󸀠 1.64 dd(6.9, 1.6)
1○The data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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Table 3-8-3: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-6∼3-8-10.

H 3-8-6 3-8-7 3-8-8 3-8-9 3-8-10

1 – – 1.25, 1.52 1.15, 1.53 1.24m, 1.62m
2 – – 1.70, 2.05 1.75, 2.05 2.04m, 2.42m
3 3.50m ax 3.55 dd 3.21 dd(4.4, 11.5) 3.23 dd(4.4, 11.3) 3.63 dd(5.9, 11.3)

(4.2, 12)
5 – 1.70m 1.33 dd(3.5, 12.5) 1.31 dd(3.4, 12.2) 1.76 dd(8.4, 11.1)
6 3.65m 1○,

3.72m
– 0.81, 1.60 0.82, 1.62 3.72m

7 – – 1.05, 1.32 1.02, 1.32 1.82m
8 – – 1.69 dd(4.4, 12.6) 1.60 dd(4.4, 12.0) 1.76m
11 – – 1.14, 2.05 1.13, 2.05 1.65m
12 – eq 3.05m 1.45, 1.67 1.38, 1.65 1.48m
15 – – 1.45, 1.80 1.36, 1.95 1.57m, 1.94m
16 – 5.00m 4.42 ddd 4.53 ddd 4.41m

(6.1, 7.6, 7.6) (5.6, 8.0, 8.1)
17 2.52 d(7.6) 2.51 d(7.7) 2.14 dd(5.6, 8.2) 1.97 dd(7.0, 12.0) 1.90m
18 1.37 s 1.38 s 1.15 s 1.17 s 1.55 s
19 0.21 d(3.4) 0.21m 0.31 d(4.0) 0.35 d(4.0) 0.22 d(4.8)

0.54 d(3.5) 0.54m 0.64 d(4.0) 0.59 d(4.0) 0.55 d(4.8)
20 1.95m 2.30m 1.88m
21 1.28 s 1.30 s 1.00 d(6.6) 0.92 d(7.0) 0.87 d(6.4)
22 – – 3.43 ddd 4.05 ddd 1.52m

(4.5, 7.0, 8.2) (2.5, 7.5, 7.5)
23 – – 2.32 ddd 2.20 4.92m

(4.5, 6.0, 12.5) 2.30
2.40 ddd
(6.0, 7.0, 12.5)

24 4.80m 3.86m 5.56br t(7.0) 4.02 dd(3.5, 7.0)
26 1.56 s 1.6 s 4.05 d(11.6) 1.30 s

4.21 d(11.6)
27 1.28 s 1.30 s 1.70 s 1.22 s
28 1.96 s 1.97 s 1.08 s 1.07 s 0.98 s
29 1.40 s 1.56 s 0.88 s 0.89 s 1.97 s
30 0.97 s 0.99 s 0.94 s 0.95 s 1.31 s
1󸀠 4.9 4.9 4.48 d(7.6) 4.48 d(7.6) 4.91 d(7.4)
2󸀠 4.05 4.25 4.05 dd(9.1, 7.6) 4.08 dd(9.0, 7.6) 4.07 t(8.4)
3󸀠 5.75 4.15 3.65 t(9.1) 3.65 t(9.0) 4.16 t(8.4)
4󸀠 4.45 4.20 3.28 t(9.1) 3.25 t(9.0) 4.23 dt(5.2, 8.4)
5󸀠 3.65 3.95 3.25 ddd 3.25 t(9.0) 4.35 d(8.4)

(2.5, 5.5, 9.1) 4.37 d(5.2)
6󸀠 4.12 4.78 3.68 dd(5.2, 12.0) 3.68 dd(5.5, 11.6)

4.35 4.84 3.82 d(2.5, 12.0) 3.85 dd(2.5, 11.6)
OAc 2.19 s (3󸀠-OAc) 2.1 s (6󸀠-OAc)
1󸀠󸀠 5.75 6.5 4.23 d(7.7) 4.32 d(7.7) 3.46 q(7.1)

3.83 q(7.0)
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Table 3-8-3 (continued)

H 3-8-6 3-8-7 3-8-8 3-8-9 3-8-10

2󸀠󸀠 4.63 4.8 3.20 dd(7.7, 9.2) 3.20 dd(7.7, 9.2) 1.18 dd(1.6, 7.0)
3󸀠󸀠 4.55 4.68 3.65 t(9.2) 3.68 t(9.2)
4󸀠󸀠 4.3 4.32 3.41 t(9.2) 3.40 t(9.2)
5󸀠󸀠 4.85 4.88 3.32 ddd 3.35 ddd

(2.5, 5.4, 9.2) (2.5, 5.3, 9.2)
6󸀠󸀠 1.66 d(5.7) 1.68 d(6.1) 3.64 dd(5.4, 11.8) 3.71 dd(5.3, 12.0)

3.85 dd(2.5, 11.8) 3.89 dd(2.5, 12.0)
1○Typographic error exists in the literature, giving one more data of H-6.

Table 3-8-4: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-11∼3-8-15.

H 3-8-11 3-8-12 3-8-13 3-8-14 3-8-15

1 1.25m, 1.62m 1.23m, 1.60m 1.09m, 1.51m 1.13m, 1.59m –
2 1.93m, 2.32m 1.92m, 2.32m 1.85m, 2.28m 1.85m, 2.28m –
3 3.50 dd(6.0, 10.8) 3.43 dd(4.4, 11.6) 3.45 dd(4.0,

11.6)
3.43 dd(4.0,
11.6)

4.96 dd(4, 12)

5 1.53 dd(7.6, 10.4) 1.52m 1.28m 1.18m –
6 4.97m 4.93m 0.75m, 1.51m 1.57m, 1.85m –
7 1.29m, 1.78m 1.25m, 1.82m 1.02m, 1.32m 5.16 d(6.8) –
8 1.78m 1.76m 1.68 dd(11.5,

4.4)
–

11 1.75m 1.74m 1.15 (ov) 1.21 (ov) –
2.64 dd(16, 9.2) 2.85 dd(16, 9.2)

12 1.46m, 1.76m 1.43m, 1.78m 5.29 dd(4.0,
9.2)

5.38 br d(8.4) –

15 1.53m, 1.81m 1.48m, 1.83m 2.06, 1.93 2.25, 2.63 –
16 4.41 ddd 4.40m 4.27m 4.34m –

(5.5, 8.6, 14.8)
17 1.80m 1.91m 2.12 2.07 –
18 1.13 s 1.08 s 1.22 s 1.24 s 1.02 s
19 0.19 d(4.8) 0.16 d(4.4) 0.19 d(4.0) 0.47 d(3.6) 0.67 d(3.8)

0.50 d(4.8) 0.47 d(4.4) 0.61 d(4.0) 0.86 d(3.6) 0.37 d(3.8)
20 1.53m 1.62m 2.49m 2.50m –
21 0.87 d(6.4) 0.85 d(6.0) 1.16 d(6.4) 1.13 d(6.4) 1.07 d(7)
22 1.54m 1.49m 6.21 d(4.0) 6.22 d(3.6) 4.53∼4.60 (ov)
23 4.93m 4.93m 2.52bt(15.5)
24 6.59m
25 3.32m 3.29m
26 1.15 d(6.8) 1.11 d(6.4)
27 1.14 d(6.8) 1.12 d(6.4) 2.01 s
28 0.94 s 0.93 s 0.90 s 1.07 s 0.87 s
29 1.39 s 1.34 s 1.32 s 1.32 s
30 1.09 s 1.26 s 1.01 s 1.01 s 1.79 s
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Table 3-8-4 (continued)

H 3-8-11 3-8-12 3-8-13 3-8-14 3-8-15

OAc 2.04 s(6-OAc) 2.00 s(6-OAc) 2.15 s(12-OAc) 2.18 s(12-OAc)
1󸀠 4.87 d(7.6) 4.85 d(6.8) 4.82 d(7.6) 4.72 d(7.6) 5.37 d(7.2)
2󸀠 4.32 t(8.5) 4.22 t(6.8) 4.00 t(8.0) 4.02 t(8.0) 4.19∼4.24 (ov)
3󸀠 4.06 t(8.5) 4.23m 4.13 t(8.4) 4.14 t(8.4) 4.19∼4.24 (ov)
4󸀠 5.48 dt(5.4, 8.6) 4.15 dt(5.2, 8.4) 4.21m 4.21m 4.19∼4.24 (ov)
5󸀠 3.68 d(8.6) 3.70 d(5.2) 3.71 t(10.4) 3.71 t(10.4) –

4.40 d(5.4) 4.30 d(10) 4.33 dd(11.2,
5.2)

4.33 dd(11.2,
5.2)

6󸀠 4.53∼4.60 (ov)
4.40 dd(5, 12)

1󸀠󸀠 3.49 q(7.0) 5.34 d(7.6) 5.45 d(7.5)
3.87 q(7.2)

2󸀠󸀠 1.20 t(7.2) 4.19 dd(7.6, 9.5) 4.19∼4.24 (ov)
3󸀠󸀠 3.93 t(9.5) 4.29 t(9)
4󸀠󸀠 4.32m 4.53∼4.60 (ov)

4.40
5󸀠󸀠 3.94m 4.61 d(9.5)
6󸀠󸀠 4.44 dd(12, 3.0)

3.84 dd(12, 5)
OMe 3.92 s(6󸀠󸀠-OMe)
1󸀠󸀠󸀠 3.48 q(7.2)

3.88 q(6.8)
2󸀠󸀠󸀠 5.88 dd(1.6, 15.6) 1.19 t(6.8)
3󸀠󸀠󸀠 6.97m
4󸀠󸀠󸀠 1.58 dd(1.8, 6.8)

Table 3-8-5: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-16∼3-8-20.

H 3-8-16 3-8-17 3-8-18 3-8-19 3-8-20

1 – 1.24m, 1.31m – 1.17m, 1.56m 1.17m, 1.56m
2 – 1.96m, 2.36m – 1.86m, 2.25m 1.86m, 2.24m
3 – 3.51 dd(4.0, 11.6) 3.46 dd(11.5,

4.2)
3.41 dd(11.0, 3.8) 3.45 dd(11.0, 4.0)

5 – 1.35m – – –
6 – 0.71m, 1.52m – 0.80m, 1.34m 0.81m, 1.44m
7 – 1.06m, 1.20m – 0.98m, 1.30m 1.00m, 1.29m
8 – 1.69 dd(11.5, 4.6) – 1.65m 1.66m
11 – 1.13 (ov) – 1.26m 1.28m

2.08m 2.70 dd(16.2, 9.0) 2.28 dd(16.0, 9.0)
12 – 1.55, 1.66 – 5.17 dd(8.8, 4.0) 5.13 dd(8.9, 3.4)
15 – 4.22 s 4.23m 1.67m, 2.04m 1.78m, 1.94m
16 – 4.68m 4.33m
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Table 3-8-5 (continued)

H 3-8-16 3-8-17 3-8-18 3-8-19 3-8-20

17 – 1.45 – 1.86m 1.79m
18 0.90 s 1.13 s 1.13 s 1.35 s 1.55 s
19 0.50 d(3.6) 0.27 d(3.6) 0.28 d(3.9) 0.29 d(4.0) 0.24 d(4.2)

0.35 d(3.5) 0.52 d(3.6) 0.50 d(3.9) 0.62 d(4.0) 0.56 d(4.2)
20 – 1.62 – 1.90m 2.30m
21 0.96 d(7) 0.83 d(6.4) 0.83 d(6.4) 1.05 d(6.1) 1.12 d(6.0)
22 – 0.94, 2.22 – 1.75m, 2.30m 1.57m, 1.70m
23 – 4.64 d(9.2) 4.73 d(9.3)
24 6.48m 3.66 s 3.77 s 4.04 s 3.77 s
26 1.28 s 1.49 s 1.88 s 1.50 s
27 1.89 s 1.28 s 1.46 s 5.83 s 3.72 d(10.3)

4.15 d(10.3)
28 0.78 s 1.17 s 1.17 s 0.88 s 0.93 s
29 1.31 s 1.24 s 1.20 s 1.16 s
30 1.50 s 1.05 s 1.00 s 1.00 s 0.99 s
OMe 3.79 s(29-OMe)

3.82 s(6󸀠-OMe)
OAc 1.98 s (3󸀠-OAc) 2.26 s(12-OAc) 2.22 s(12-OAc)

2.28 s(2󸀠-OAc) 2.25 s(2󸀠-OAc)
1󸀠 5.01 d(7.2) 4.86 d(7.6) 4.83 d(7.3) 4.88 d(7.9) 4.87 d(7.9)
2󸀠 – 4.02 t(8.0) 4.03m 5.60m 5.61m
3󸀠 – 4.15 t(8.4) 5.72 t(9.2) 4.25m 4.25m
4󸀠 – 4.20m – 4.27m 4.27m
5󸀠 – 3.73 t(10.4) 3.74m, 4.30m 3.90 dd(10.5, 10.5) 3.80m

4.35 dd(11.2, 5.2) 4.42 dd(10.4, 5.0) 4.42 dd(10.2, 5.0)
1󸀠󸀠 5.25 d(7.5) 3.41m
2󸀠󸀠 – 1.11 t(6.8)

Table 3-8-6: Cos, MFs, and TSs of cycloartane-type saponins 3-8-21∼3-8-40.

No. Compounds MFs Test solvents References

3-8-21 kahiricoside II C36H60O9 C5D5N [243]
3-8-22 kahiricoside III C38H62O10 C5D5N [243]
3-8-23 kahiricoside IV C38H62O10 C5D5N [243]
3-8-24 kahiricoside V C42H70O15 C5D5N [243]
3-8-25 curculigosaponin A C36H60O9 C5D5N [244]
3-8-26 curculigosaponin D C42H70O14 C5D5N [244]
3-8-27 curculigosaponin G C42H70O13 C5D5N [245]
3-8-28 curculigosaponin J C53H88O22 C5D5N [245]
3-8-29 curculigosaponin C C41H68O13 C5D5N [244]
3-8-30 curculigosaponin E C47H78O18 C5D5N [244]
3-8-31 astramembranoside B C41H70O14 C5D5N [233]
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Table 3-8-6 (continued)

No. Compounds MFs Test solvents References

3-8-32 cyclopassifloside VI C36H60O10 C5D5N [246]
3-8-33 cyclopassifloside IV C37H62O12 C5D5N [246]
3-8-34 cyclopassifloside V C43H72O17 C5D5N [246]
3-8-35 cyclopassifloside I C37H62O12 C5D5N [246]
3-8-36 cyclopassifloside II C37H62O10 C5D5N [246]
3-8-37 cyclopassifloside III C43H72O16 C5D5N [246]
3-8-38 mussaendoside O (acetate) C80H115NO23 CDCl3 [247]
3-8-39 mussaendoside U C72H115NO32 C5D5N [248]
3-8-40 mussaendoside P C60H95NO23 C5D5N [247]
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Table 3-8-7: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-21∼3-8-25.

H 3-8-21 3-8-22 3-8-23 3-8-24 3-8-25

1 1.08m, 1.50m 1.15m, 1.50m 1.28m 1.32m, 1.54m –
2 1.90m, 2.48m 2.11m, 2.36m 2.00m, 2.48m 1.92m, 2.47m –
3 3.67 dd(4.2, 11.8) 3.51 dd(4.4, 11.6) 3.65 dd(4.4, 11.6) 3.65 dd(4.4, 11.6) –
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Table 3-8-7 (continued)

H 3-8-21 3-8-22 3-8-23 3-8-24 3-8-25

5 1.71 d(8.4) 1.72 d(8.8) 1.77 d(8.8) 1.73 d(9.2) –
6 3.75m 3.76m 3.76m 3.76m –
7 1.69m, 1.81m 1.60m, 1.80m 1.70m, 1.84m 1.64m, 1.80m –
8 1.96m 1.94m 1.94m 1.98m –
11 1.23m, 1.90m 1.20m, 1.91m 1.24m, 1.91m 1.20m, 1.88m –
12 1.68m 1.68m 1.70m 1.70m –
15 1.75m 1.65m 1.75m 1.76m –

2.15 dd(5.2, 12.8) 2.18m 2.20m 2.14m
16 4.66m 4.66m 4.65m 4.63m –
17 1.81m 1.83m 1.82m 1.80m –
18 1.41 s 1.40 s 1.40 s 1.39 s 1.03 s
19 0.22 d(4.0) 0.19 d(4.0) 0.20 d(4.0) 0.22 d(4.4) 0.34 d(3.5)

0.55 d(4.0) 0.50 d(4.0) 0.55 d(4.0) 0.54 d(4.4) 0.41 d(3.5)
20 2.34m 2.34m 2.16m 2.27m –
21 1.08 d(6.8) 1.08 d(6.8) 1.08 d(6.8) 1.05 d(6.6) –
22 1.30m 1.33m, 2.19m 1.36m 1.26m, 2.1m –
23 2.26m, 2.35m 2.25m 2.34m 2.13m, 2.27m –
24 5.78 t(6.8) 5.78 t(6.8) 5.79 t(6.8) 5.72 t(6.0)
25 2.52 dq(6.5)
26 1.83 s 1.78 s 1.82 s 1.78 s 0.96 d(6.5)
27 4.26 bs 4.26 bs 4.27 bs 4.26 bs 0.98 d(6.5)

4.48 bs
28 2.01 s 1.82 s 1.99 s 2.01 s 1.28 s
29 1.34 s 1.26 s 1.31 s 1.31 s 1.31 s
30 1.05 s 1.04 s 1.06 s 1.04 s 1.36 s
1󸀠 5.01 d(7.6) 4.98 d(7.6) 4.94 d(7.6) 5.00 d(8.0) 4.91 d(7.8)
2󸀠 4.09m 5.62 t(8.0) 4.09m 4.08m –
3󸀠 4.24m 4.20m 4.20 t(8.7) 4.29m –
4󸀠 4.25m 4.25m 4.01m 4.29m –
5󸀠 4.96m 3.95m 4.02m 3.95m –
6󸀠 4.42m, 4.56m 4.38m, 4.54m 4.85 dd(5.8, 11.6) 4.39m, 4.57m –

4.91m
OAc 2.12 s(2󸀠-OAc) 2.04 s(6󸀠-OAc)
1󸀠󸀠 4.88 d(7.6)
2󸀠󸀠 4.07m
3󸀠󸀠 4.29m
4󸀠󸀠 4.39m
5󸀠󸀠 4.95m
6󸀠󸀠 4.36m, 4.56m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



306 | 3 Saponins

Table 3-8-8: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-26∼3-8-30.

H 3-8-26 3-8-27 3-8-28 3-8-29 3-8-30

18 1.16 s 1.20 s 1.19 s 1.04 s 1.09 s
19 0.27 d(4),

0.43 d(4)
0.25 d(4),
0.43 d(4)

0.26 d(4),
0.43 d(4)

0.30 d(3.7),
0.47 d(3.7)

0.28 d(4),
0.48 d(4)

21 1.37 d(6.8) – – – –
25 2.54 dq(7.2) 2.53 dq(6.8) 2.67 dq(6.8) 2.68 dq(6.5) 2.68 dq(6.8)
26 0.97 d(7.2) 0.95 d(6.8) 1.04 d(6.8) 0.97 d(6.5) 1.06 d(6.8)
27 0.99 d(7.2) 0.98 d(6.8) 1.06 d(6.8) 0.99 d(6.5) 1.08 d(6.8)
28 1.30 s 1.23 s 1.28 s 1.28 s 1.20 s
29 1.32 s 1.29 s 1.30 s 1.32 s 1.29 s
30 1.38 s 1.33 s 1.34 s 1.37 s 1.35 s
1󸀠 5.38 d(7.0) 4.90 d(7.8) 4.86 d(7.2) 4.95 d(7.8) 5.40 d(7.0)
1󸀠󸀠 5.79 d(7.0) 6.52 s 6.68 s 4.59 d(6.8) 5.60 d(7.0)
6󸀠󸀠 – 1.66 d(6.0) 1.61 d(6.0) –
1󸀠󸀠󸀠 5.52 d(7.8) 4.92 d(7.3)
1󸀠󸀠󸀠󸀠 4.53 d(7.0)

Table 3-8-9: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-32∼3-8-36.

H 3-8-32 3-8-33 3-8-34 3-8-35 3-8-36

1 3.87 br s 3.87 br s 3.87 br s 3.86 br s 3.88 br s
2 α 2.44 ddd α 2.45 ddd α 2.44 ddd α 2.43 ddd –

(11.0, 4.0, 2.5) (12.0, 4.0, 2.5) (12.0, 4.0, 2.5) (12.0, 4.0, 2.5)
β 2.24 ddd β 2.24 ddd β 2.24 ddd
(11.0, 11.0, 2.5) (12.0, 12.0, 2.5) (12.0, 12.0, 2.5)

3 5.56 dd(4.0,
11.0)

5.53 dd(4.0,
12.0)

5.54 dd(4.0,
12.0)

5.59 dd(4.0,
12.0)

5.58 dd(4.0,
12.0)

5 α 3.35 dd α 3.32 dd α 3.32 dd α 3.36 dd α 3.35 dd
(10.0, 5.0) (12.0, 4.5) (12.0, 4.5) (12.0, 4.5) (11.0, 4.0)

11 α 2.75m α 2.75m α 2.75m α 2.76m α 2.75m
18 1.01 s 1.48 s 1.49 s 1.03 s 1.00 s
19 0.53 d(4.0) 0.49 d(4.0) 0.49 d(4.0) 0.53 d(4.0) 0.53 d(4.5)

0.74 d(4.0) 0.70 d(4.0) 0.70 d(4.0) 0.73 d(4.0) 0.75 d(4.5)
21 1.14 d(6.0) 1.53 s 1.50 s 1.22 d(6.0) 1.00 d(6.0)
22 4.66 dd(11.0,

2.0)
– – 4.57m –

23 2.85 dd(12.0,
5.0)

– – 2.03m(2H) –

2.54 d(12.0)
25 2.82 qq(7.0) – – 2.40 qq(7.0)
26 1.13 d(7.0) 1.16 d(7.0) 1.07 d(7.0) 1.21 d(7.0) 1.20 d(7.0)
27 1.17 d(7.0) 1.18 d(7.0) 1.11 d(7.0) 1.27 d(7.0) 1.23 d(7.0)
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Table 3-8-9 (continued)

H 3-8-32 3-8-33 3-8-34 3-8-35 3-8-36

28 1.67 s 1.64 s 1.65 s 1.68 s 1.69 s
30 0.87 s 0.92 s 0.93 s 0.87 s 0.88 s
31 3.97 d(11.5) 3.87 d(11.0) 4.13 d(11.0) 4.00 d(11.0)

4.04 d(11.5) 4.30 d(11.0) 4.20 d(11.0) 4.03 d(11.0)
1󸀠 6.48 d(8.0) 6.40 d(8.0) 6.41 d(8.0) 6.53 d(8.0) 6.52 d(8.0)
2󸀠 4.15 dd(8.0, 8.0) 4.15 dd(8.0, 8.0) 4.12 dd(8.0, 8.0) 4.18 dd(8.0, 8.0) 4.17 dd(8.0, 8.0)
3󸀠 4.26 dd(8.0, 8.0) 4.25 dd(8.0, 8.0) 4.26 dd(8.0, 8.0) 4.29 dd(8.0, 8.0) 4.29 dd(8.0, 8.0)
4󸀠 4.34 dd(8.0, 8.0) 4.38 dd(8.0, 8.0) 4.30 dd(8.0, 8.0) 4.38 dd(8.0, 8.0) 4.36 dd(8.0, 8.0)
5󸀠 4.00m 4.00m 4.00m 4.03m 4.02m
6󸀠 4.38m(2H) 4.40m(2H) 4.35m(2H) 4.40m(2H) 4.40m(2H)
1󸀠󸀠 4.91 d(8.0)
2󸀠󸀠 4.20m
3󸀠󸀠 4.02 dd(8.0, 8.0)
4󸀠󸀠 4.20m
5󸀠󸀠 3.95m
6󸀠󸀠 4.35m

4.52 dd(12.0,
2.5)

Table 3-8-10: 1H NMR spectroscopic data of cycloartane-type saponins 3-8-31 and 3-8-37∼3-8-40.

H 3-8-31 3-8-37 3-8-38 3-8-39 3-8-40

1 1.28 (ov), 1.65 (ov) 3.87 br s α 1.50m, β 1.25m 1.13m, 1.50m α 1.71m
β 1.77 dd
(13.2, 5.2)

2 2.02 (ov), 2.38 (ov) α 2.42 ddd α 1.93m, β 1.68m 1.98m, 2.32m β 3.94m
(12.0, 4.0, 3.0)
β 2.23 ddd
(12.0, 12.0, 3.0)

3 3.58 dd(4.5, 12.0) 5.57 dd(4.0, 12.0) 3.10 dd(11.5, 4.0) 3.45 dd(10.8,
4.8)

3.30 d(9.0)

5 1.75 d(9.0) α 3.35 dd(11.0, 4.0) 1.29m 1.34m 1.37m
6 3.77 ddd

(4.5, 9.0, 9.0)
– α 1.57m, β 0.78m 0.82m, 1.62m α 1.53m,

β 0.72m
7 1.65 (ov), 1.82 (ov) – α 1.06m, β 1.32m 1.07m, 1.27m α 1.06m,

β 1.29m
8 1.95 (ov) – 1.51m 1.45m 1.47 dd

(12.5, 5.0)
11 1.16 (ov), 1.88 (ov) α 2.75m α 2.00m, β 1.13m 1.05m α 1.94m

1.95m β 1.08m
12 1.66 (ov), 2.30 (ov) – α, β 1.65m 1.56m α, β 1.51m
15 1.77 dd(4.5, 12.5) – α, β 1.28m 1.27m α, β 1.25m

2.18 dd(7.5, 12.5)
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Table 3-8-10 (continued)

H 3-8-31 3-8-37 3-8-38 3-8-39 3-8-40

16 4.74m – α 1.26m, β 1.76m 1.23m, 1.58m α 1.23m,
β 1.57m

17 1.81 dd(3.5, 7.5) – 1.69m 1.60m 1.56m
18 1.41 s 0.99 s 1.01 s 0.99 s 0.95 s
19 0.28 d(4.0) 0.53 d(4.5) en 0.33 d(3.9) 0.29 br s en 0.25 d

(4.1)
0.58 d(3.5) 0.75 d(4.5) ax 0.55 d(3.9) 0.55 br s ax 0.49 d

(4.1)
20 2.39 (ov) 2.24m 2.18m 2.13m
21 1.10 d(6.5) 0.97 d(6.0) 1.04 d(6.5) 1.01 d(6.5) 0.96 d(7.0)
22 1.46 (ov), 2.30 (ov) – 5.94 dd(14.8, 8.8) 5.65 dd

(14.8, 8.9)
5.62m

23 1.72 (ov), 2.00 (ov) – 6.26 dd(14.8, 11.0) 6.44 dd
(14.8, 11.1)

6.40 dd
(14.4, 11.5)

24 3.98 dt(3.5, 9.5) 6.90 d(11.0) 7.29 d(11.1) 7.25 d(11.5)
26 1.47 s 1.12 d(7.0) 1.98 s 2.21 br s 2.17 d(1.1)
27 1.49 s 1.14 d(7.0)
28 1.95 s 1.68 s 1.01 s 1.27 s 1.39 s
29 1.43 s 0.85 s 1.47 s 1.18 s
30 1.05 s 0.87 s 0.90 s 0.90 s 0.87 s
31 3.96 d(11.0)

4.32 d(11.0)
NH 6.18 d(4.9) 9.11 d(7.7) 9.03 d(7.6)
OH 5.77 br d(2.5)

(24-OH)
1󸀠 4.93 d(6.5) 6.49 d(8.0) 4.45m 4.89 d(7.6) 4.92 d(7.8)
2󸀠 4.27 t(9.0) 4.15 dd(8.0, 8.0) 3.88 dd(7.7, 7.6) 4.60m 4.40m
3󸀠 4.22 (ov) 4.26 dd(8.0, 8.0) 5.18m 4.49m 4.54m
4󸀠 4.14 (ov) 4.35 dd(8.0, 8.0) 3.84m 4.38m 4.24m
5󸀠 3.65 dd(9.6, 10.8) 4.07m 3.68m 3.64m 3.76m

4.29 (ov)
6󸀠 4.38m(2H) 4.24 br d(9.1) 4.07m 4.02m

4.46m 4.17m 4.22m
1󸀠󸀠 5.42 d(8.0) 4.96 d(8.0) 4.64 d(7.6) 5.76 d(7.4) 5.79 d(7.6)
2󸀠󸀠 4.14 t(9.0) 4.22m 3.66m 4.32m 4.30m
3󸀠󸀠 3.96 t(9.3) 4.07 dd(8.0, 8.0) 5.19m 4.32m 3.89m
4󸀠󸀠 4.36 t(9.5) 4.22m 4.96 dd(9.7, 9.6) 4.28m 4.05m
5󸀠󸀠 4.20m 3.98m 3.67m 4.18m 4.25m
6󸀠󸀠 4.48 br d(9.5) 4.38m 4.09 br d(12.0) 4.31m 4.30m

4.52br d(9.5) 4.55 dd(12.0, 2.5) 4.30 dd(12.0, 4.1) 4.64m 4.52m
1󸀠󸀠󸀠 4.80 s 5.80 br s 5.70 s
2󸀠󸀠󸀠 5.03m 4.63m 4.57 br s
3󸀠󸀠󸀠 5.18m 4.51m 4.58m
4󸀠󸀠󸀠 5.05m 4.28m 4.26m
5󸀠󸀠󸀠 3.83m 4.82m 4.82m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



Bibliography | 309

Table 3-8-10 (continued)

H 3-8-31 3-8-37 3-8-38 3-8-39 3-8-40

6󸀠󸀠󸀠 1.17 d(6.2) 1.69 d(6.1) 1.68 d(6.2)
1󸀠󸀠󸀠󸀠 4.91 s 6.39 br s 6.40 s
2󸀠󸀠󸀠󸀠 5.07m 4.74br s 4.76 br s
3󸀠󸀠󸀠󸀠 5.33 dd(9.8, 3.3) 4.63m 4.62m
4󸀠󸀠󸀠󸀠 5.07m 4.33m 4.30m
5󸀠󸀠󸀠󸀠 4.20 dq(9.7, 6.2) 5.02m 4.96m
6󸀠󸀠󸀠󸀠 1.21 d(6.2) 1.86 d(6.0) 1.81 d(6.2)
OAc 1.98∼2.17
1󸀠󸀠󸀠󸀠󸀠 5.37 d(7.7)
2󸀠󸀠󸀠󸀠󸀠 4.78m 4.14m
3󸀠󸀠󸀠󸀠󸀠 3.01m 4.50m
4󸀠󸀠󸀠󸀠󸀠 4.71m 4.24m
5󸀠󸀠󸀠󸀠󸀠 1.39 d(6.4) 4.08m
6󸀠󸀠󸀠󸀠󸀠 0.79 d(7.0) 4.41m, 4.55m
1󸀠󸀠󸀠󸀠󸀠󸀠 5.34 d(6.8)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.20m
3󸀠󸀠󸀠󸀠󸀠󸀠 4.21m
4󸀠󸀠󸀠󸀠󸀠󸀠 4.23m
5󸀠󸀠󸀠󸀠󸀠󸀠 3.95m
6󸀠󸀠󸀠󸀠󸀠󸀠 4.35m, 4.55m
2a 5.69 dd(7.4,

7.4)
5.36 dd(7.5,
7.4)

3a 2.94m 2.90m
4a 4.70m 4.65m
5a 1.19 d(6.5) 1.16 d(6.5)
6a 0.88 d(7.2) 0.85 d(7.3)
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3.9 Lanostane-type Saponins

Table 3-9-1: Cos, MFs, and TSs of lanostane-type saponins 3-9-1∼3-9-25.

No. Compounds MFs Test
solvents

Refer-
ences

3-9-1 scillasaponin E C58H92O27 C5D5N [249]
3-9-2 scillasaponin F C63H100O31 C5D5N [249]
3-9-3 (23S,25R)-17α,23-epoxy-29-hydroxy-3β-[(O-α-L-

rhamnopyranosyl-(1→2)-O-[β-D-glucopyranosyl-
(1→3)]-O-β-D-glucopyranosyl-(1→2)-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranosyl)oxy]lanost-8-en-23,26-olide

C59H94O28 C5D5N [250]

3-9-4 scillasaponin C C65H104O33 C5D5N [251]
3-9-5 scillasaponin G C63H100O32 C5D5N [249]
3-9-6 scillasaponin D C53H84O24 C5D5N [251]
3-9-7 (23S,25R)-3β,30,31-trihydroxy-17α,23-epoxy-5α-

lanost-5-en-23,26-olactone
3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-arabinopyranosyl-
(1→6)-β-D-glucopyranoside}

C53H84O24 C5D5N [252]

3-9-8 (23S,25R)-3β,30,31-trihydroxy-17α,23-epoxy-5α-
lanost-5-en-23,26-olactone
3-O-{O-β-D-apio-D-furanosyl-(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-arabinopyranosyl-
(1→6)-β-D-glucopyranoside}

C52H82O24 C5D5N [252]

3-9-9 fomitoside C C35H54O7 C5D5N [253]
3-9-10 fomitoside F C37H58O8 C5D5N [253]
3-9-11 fomitoside I C36H58O8 C5D5N [253]
3-9-12 fomitoside H C42H66O11 C5D5N [253]
3-9-13 fomitoside A C35H54O8 C5D5N [253]
3-9-14 fomitoside E C37H58O9 C5D5N [253]
3-9-15 fomitoside B C35H54O8 C5D5N [253]
3-9-16 eryloside G C50H81NO17 CD3OD [254]
3-9-17 eryloside H C49H79NO16 CD3OD [254]
3-9-18 laetiposide E C36H58O8 C5D5N [255]
3-9-19 laetiposide F C37H60O10 C5D5N [255]
3-9-20 laetiposide G C37H60O9 C5D5N [255]
3-9-21 fomitoside D C36H56O7 C5D5N [253]
3-9-22 fomitoside G C38H60O8 C5D5N [253]
3-9-23 fomitoside J C37H60O8 C5D5N [253]
3-9-24 eryloside I C51H83NO17 CD3OD [254]
3-9-25 eryloside J C50H81NO16 CD3OD [254]
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Table 3-9-2: 1H NMR spectroscopic data of lanostane-type saponins 3-9-1∼3-9-3, 3-9-5, and 3-9-7.

H 3-9-1 3-9-2 3-9-3 3-9-5 3-9-7

18 0.88 s 0.87 s 0.87 s 0.90 s 0.89 s
19 0.94 s 0.92 s 0.92 s 0.94 s 1.04 s
21 1.01 d(6.8) 1.00 d(6.7) 1.00 d(6.8) 1.09 d(6.8) 1.00 d(6.8)
22 2.66 dd(13.4, 6.6) – – 2.53 dd(14.1, 6.4) –

1.72 br d(13.4) 2.69 br d(14.1)
24 – – – 4.40 d(4.8) –
25 – – – 3.32m –
27 1.23 d(7.2) 1.23 d(7.3) 1.23 d(6.9) 1.50 d(7.2) 1.21 d(7.2)
28 1.54 s 1.55 s 1.54 s 1.55 s –
30 1.24 s 1.24 s 1.24 s 1.28 s 1.18 s
1󸀠 5.19 d(7.6) 4.98 d(7.8) 4.96 d(7.8) 4.97 d(7.8) 5.11 d(7.8)
1󸀠󸀠 5.30 d(3.5) 5.29 d(3.3) 5.33 br s 5.29 d(3.3) 5.29 d(3.2)
1󸀠󸀠󸀠 4.94 d(7.8) 5.20 d(6.8) 5.19 d(7.7) 5.19 d(6.8) 5.13 d(7.7)
1󸀠󸀠󸀠󸀠 6.22 br s 5.98 br s 6.36 br s 5.96 br s 6.34 br s
6󸀠󸀠󸀠󸀠 1.73 d(6.2) 1.77 d(6.1) 1.75 d(6.2) 1.74 d(6.1) 1.73 d(6.2)
1󸀠󸀠󸀠󸀠󸀠 4.84 d(7.3) 5.18 d(5.8) 5.03 d(7.8) 5.16 d(5.8)
1󸀠󸀠󸀠󸀠󸀠󸀠 6.05 br s 6.04 br s
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Table 3-9-3: 1H NMR spectroscopic data of lanostane-type saponins 3-9-4, 3-9-6, and 3-9-8∼3-9-10.

H 3-9-4 3-9-6 3-9-8 3-9-9 3-9-10

3 – 3.57 dd(11.4, 4.2) – 4.84 br s
17 2.41m 2.48m
18 0.88 s 0.90 s 0.89 s 1.06 s 1.07 s
19 0.94 s 0.94 s 1.04 s 0.96 s –
20 2.12m 2.21m – 2.72 dt(9.4, 3.3) 2.72 dt

(9.4, 3.3)
21 1.02 d(6.7) 1.08 d(6.7) 1.00 d(6.8)
22 2.65 dd(13.6, 6.5) 2.71 br d(14.1) – – –

1.73 br d(13.6) 2.54 dd(14.1, 6.4)
24 1.95 dd(12.5, 12.5) 4.38 d(4.7) – 5.28m 5.27m

2.44dd(12.5, 8.1)
25 3.02m 3.31 dq(7.2, 4.7) –
26 1.64 s 1.63 s
27 1.23 d(7.5) 1.51 d(7.2) 1.21 d(7.2) 1.64 s 1.63 s
28 1.53 s 1.55 s – 1.13 s 0.92 s
29 – – 1.03 s 0.86 s
30 1.24 s 1.28 s 1.18 s 0.94 s 0.83 s
OAc 1.94 s(3-OAc)
1󸀠 4.95 d(7.9) 4.97 d(7.7) 5.08 d(7.7) 6.27 d(8.0) 6.26 d(8.0)
2󸀠 3.95 4.00 – – –
3󸀠 4.15 4.20 – – –
4󸀠 4.18 4.20 – – –
5󸀠 3.97 4.03 – – –
6󸀠 4.50, 4.25 4.50 dd(10.2, 4.1) – –

4.23
1󸀠󸀠 5.28 br s 5.35 d(2.7) 5.16 d(2.6)
2󸀠󸀠 4.68 4.64 –
3󸀠󸀠 4.67 4.67 –
4󸀠󸀠 4.50 4.64 –
5󸀠󸀠 4.35 4.39 dd(11.1, 8.0) –

3.92 dd(11.1, 3.5) 3.93 dd(11.1, 4.0)
1󸀠󸀠󸀠 5.13 d(7.6) 5.17 d(7.6) 5.12 d(7.6)
2󸀠󸀠󸀠 4.23 4.24 –
3󸀠󸀠󸀠 4.02 4.18 –
4󸀠󸀠󸀠 4.08 4.18 –
5󸀠󸀠󸀠 3.57 3.69 –
6󸀠󸀠󸀠 4.25, 4.10 4.34, 4.26 –
1󸀠󸀠󸀠󸀠 6.45 br s 6.37 br s 6.35 d(2.0)
2󸀠󸀠󸀠󸀠 4.69 4.75 –
3󸀠󸀠󸀠󸀠 4.54 4.65 –
4󸀠󸀠󸀠󸀠 4.22 4.31 dd(9.6, 9.6) –
5󸀠󸀠󸀠󸀠 4.92 4.90 dq(9.6, 6.1) –
6󸀠󸀠󸀠󸀠 1.81 d(6.0) 1.75 d(6.1)
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Table 3-9-3 (continued)

H 3-9-4 3-9-6 3-9-8 3-9-9 3-9-10

1󸀠󸀠󸀠󸀠󸀠 4.98 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 4.53
3󸀠󸀠󸀠󸀠󸀠 4.11
4󸀠󸀠󸀠󸀠󸀠 4.29
5󸀠󸀠󸀠󸀠󸀠 4.02
6󸀠󸀠󸀠󸀠󸀠 4.28, 4.25
1󸀠󸀠󸀠󸀠󸀠󸀠 5.21 d(7.7)
2󸀠󸀠󸀠󸀠󸀠󸀠 4.31
3󸀠󸀠󸀠󸀠󸀠󸀠 4.08
4󸀠󸀠󸀠󸀠󸀠󸀠 4.42
5󸀠󸀠󸀠󸀠󸀠󸀠 3.63
6󸀠󸀠󸀠󸀠󸀠󸀠 4.41, 4.28

Table 3-9-4: 1H NMR spectroscopic data of lanostane-type saponins 3-9-11∼3-9-15.

H 3-9-11 3-9-12 3-9-13 3-9-14 3-9-15

3 3.42 dd(11.2, 4.4) 4.84 br s 4.84 br s
17 – 2.39m 2.45m – 2.39m
18 1.06 s 1.06 s 1.04 s 1.05 s 1.05 s
19 0.98 s 0.91 s 0.96 s 0.92 s 0.96 s
20 2.75 dt(9.4, 3.3) 2.72 dt(11.3, 3.3) 2.75 dt(9.4, 3.3) 2.74 dt(9.4, 3.3) 2.72 dt(11.3, 3.3)
23 – – 6.25 ddd 6.25 ddd –

(15.4, 7.1, 7.1) (15.4, 7.1, 7.1)
24 5.20m 5.27m 6.16d(15.4) 6.14 d(15.2) 4.45 t(5.7)
26 1.62 s 1.62 s 1.55 s 1.54 s 4.93 br s

5.26 br s
27 1.64 s 1.62 s 1.56 s 1.55 s 1.91 s
28 1.09 s 0.98 s 1.14 s 0.92 s 1.21 s
29 0.94 s 0.86 s 1.03 s 0.84 s 1.02 s
30 1.24 s 0.84 s 0.93 s 0.84 s 0.92 s
1󸀠 6.40 d(8.0) 6.27 d(8.0) 6.25 d(8.0) 6.24 d(8.0) 6.27 d(8.0)
2󸀠󸀠 2.96 d(14.7)

3.00 d(14.7)
4󸀠󸀠 3.01 d(14.7)

3.07 d(14.7)
5󸀠󸀠 1.66 s
OAc 1.94 s(3-OAc)
OMe 3.60 s(6󸀠󸀠-OMe)
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Table 3-9-5: 1H NMR spectroscopic data of lanostane-type saponins 3-9-16∼3-9-18, 3-9-24, and 3-9-
25.

H 3-9-16 3-9-17 3-9-18 3-9-24 3-9-25

1 1.76m, 1.29m 1.75m, 1.30m – 1.76m, 1.30m 1.76m, 1.30m
2 2.00m, 1.74m 1.90m, 1.78m – 1.99m, 1.74m 1.90m, 1.74m
3 3.18 dd(11.7,

4.4)
3.15 dd(11.7, 4.4) 3.13 dd(11,

4.4)
3.18 dd(11.7,
4.4)

3.15 dd(11.7, 4.4)

5 1.10 dd(12.7,
2.3)

1.10 dd(12.8, 2.3) – 1.12 dd(12.7,
2.0)

1.12 dd(12.7, 2.0)

6 1.70m, 1.53m 1.70m, 1.53m – 1.70m, 1.54m 1.69m, 1.54m
7 2.11m, 1.98m 2.00m, 2.10m 4.62 br s 2.10m, 2.01m 2.10m, 2.00m
11 2.14m, 2.11m 2.15m, 2.12m – 2.10m, 2.15m 2.10m, 2.15m
12 2.25m, 1.70m 2.24m, 1.70m – 2.25m, 1.70m 2.24m, 1.69m
15 2.06m, 1.40m 2.07m, 1.39m – 2.07m, 1.40m 2.07m, 1.39m
16 2.06m, 1.58m 2.07m, 1.58m – 2.07m, 1.58m 2.07m, 1.56m
17 1.55m 1.55m – 1.60m 1.60m
18 0.80 s 0.79 s 0.99 s 0.80 s 0.80 s
19 1.05 s 1.04 s 0.99 s 1.05 s 1.05 s
20 1.48m 1.47m – 1.49m 1.49m
21 0.94 d(6.3) 0.94 d(6.4) 0.96 d(6.4) 0.96 d(6.4)
22 1.55m, 1.12m 1.55m, 1.13m – 1.58m, 1.17m 1.58m, 1.17m
23 2.08m 2.10m – 2.12m 2.12m

1.90ddd 1.90m 1.89 ddd 1.90m
(14.2, 10.7,
5.9)

(15.1, 11.2,
4.9)

25 2.20m 2.20m –
26 1.02 d(6.8) 1.02 d(6.8) 1.00 d(6.2) 1.05 s 1.05 s
27 1.01 d(6.8) 1.01 d(6.8) 1.00 d(6.2) 1.05 s 1.05 s
28 1.08 s 1.07 s 1.48 s 1.07 s 1.07 s
29 0.90 s 0.90 s 1.10 s 0.90 s 0.90 s
30 1.45 s
31 4.71 br s 4.71 br s 4.80 br s 4.84 br s 4.84 br s

4.64 d(1.0) 4.64 br s 4.86 br s 4.65 d(1.0) 4.65 d(1.0)
32 1.05 s 1.05 s
NAc 2.02 s 2.01 s 2.02 s 2.01 s
1󸀠 4.37 d(8.3) 4.35 d(7.8) 4.88 d(7.7) 4.40 d(8.3) 4.35 d(7.8)
2󸀠 3.95 dd(9.8,

8.3)
3.93 dd(9.3, 7.8) 3.95 dd(8.4,

7.7)
3.96 dd(9.8,
8.3)

3.93 dd(9.3, 7.8)

3󸀠 3.65 dd(9.8,
3.4)

3.67 dd(9.3, 3.4) 4.19 dd(8.4,
8.4)

3.65 dd(9.8,
3.4)

3.66 dd(9.3, 3.4)

4󸀠 4.12m 4.05m 4.23m 4.12 br d(3.4) 4.05m
5󸀠 3.51m 3.83 dd(12.7, 2.0) 3.79 dd 3.50m 3.83 dd(12.7, 2.0)

3.53 br d(12.7) (10.5, 10.5) 3.53 br d(12.7)
4.40 dd(10.5,
4.8)

6󸀠 3.70 d(5.9)(2H) 3.70 d(5.9)(2H)
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Table 3-9-5 (continued)

H 3-9-16 3-9-17 3-9-18 3-9-24 3-9-25

1󸀠󸀠 4.91 d(8.3) 4.89 d(8.3) 4.91 d(8.8) 4.89 d(8.3)
2󸀠󸀠 3.73 dd(10.3,

8.3)
3.73 dd(10.3, 8.3) 3.73 dd(10.3,

8.8)
3.73 dd(10.3, 8.3)

3󸀠󸀠 3.24 dd(10.3,
9.3)

3.25 dd(10.3, 8.8) 3.24 dd(10.3,
8.8)

3.25 dd(10.3, 8.8)

4󸀠󸀠 3.10 dd(9.3,
9.3)

3.11 dd(9.8, 8.8) 3.10 dd(9.8,
8.8)

3.11 dd(9.8, 8.8)

5󸀠󸀠 3.27 ddd 3.30 ddd 3.27 ddd 3.30 ddd
(9.3, 7.7, 1.5) (9.8, 7.8, 1.5) (9.8, 7.8, 2.4) (9.8, 8.3, 2.0)

6󸀠󸀠 3.83 dd(12.1,
1.5)

3.83 dd(12.2, 1.5) 3.55 dd(12.2,
7.8)

3.55 dd(12.2, 8.3)

3.55 dd(12.1,
7.7)

3.55 dd(12.2, 7.8) 3.84 dd(12.2,
2.4)

3.83 dd(12.2, 2.0)

1󸀠󸀠󸀠 4.38 d(7.8) 4.40 d(7.8) 4.41 d(7.8) 4.40 d(7.3)
2󸀠󸀠󸀠 3.68 dd(9.8,

7.8)
3.69 dd(9.8, 7.8) 3.68 dd(9.8,

7.8)
3.69 dd(9.8, 7.3)

3󸀠󸀠󸀠 3.50 dd(9.8,
3.4)

3.50 dd(9.8, 3.4) 3.50 dd(9.8,
3.4)

3.50 dd(9.8, 3.4)

4󸀠󸀠󸀠 3.82m 3.81m 3.83m 3.81m
5󸀠󸀠󸀠 3.86 dd(11.7,

2.4)
3.85 dd(12.2, 2.4) 3.85 dd(12.8,

2.4)
3.85 dd(12.2, 2.4)

3.57 br d(11.7) 3.56 br d(12.2) 3.57 br d(12.8) 3.56 br d(12.2)

Table 3-9-6: 1H NMR spectroscopic data of lanostane-type saponins 3-9-19∼3-9-23.

H 3-9-19 3-9-20 3-9-21 3-9-22 3-9-23

3 3.14 t(7.5) 3.44 t(8.1) 4.84 br s 3.43 dd(11.2, 4.4)
7 4.87 br s – – – –
15 4.74 dd(9.5, 5.5) 4.62 dd(9.5, 6.0) – – –
17 – – – 2.48m –
18 1.05 s 1.21 s 1.08 s 1.06 s 1.06 s
19 0.97 s 1.01 s 0.97 s 0.92 s 0.98 s
20 – – 2.74 dt(9.4, 3.3) 2.72 dt(9.4, 3.3) 2.75 dt(11.4, 3.3)
26 1.00 d(6.8) 1.00 d(6.8) 1.03 d(6.3) 1.02 d(6.3) 1.02 d(6.3)
27 1.00 d(6.8) 1.00 d(6.8) 1.03 d(6.3) 1.02 d(6.3) 1.02 d(6.3)
28 1.50 s 1.23 s 1.13 s 0.92 s 1.09 s
29 1.09 s 1.06 s 1.04 s 0.87 s 0.97 s
30 1.49 s 1.36 s 0.97 s 0.83 s 1.24 s
31 4.91 br s 4.81 br s 4.89 br s 4.87 br s 4.85 br s

4.86 br s 4.87 br s 4.95 br s 4.93 br s 4.92 br s
OAc 1.93 s(3-OAc)
1󸀠 5.13 d(7.4) 6.44 d(8.1) 6.23 d(8.3) 6.27 d(8.3) 6.42 d(8.0)
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Table 3-9-6 (continued)

H 3-9-19 3-9-20 3-9-21 3-9-22 3-9-23

2󸀠 3.97 dd(8.8, 7.4) 4.23 dd(9.1, 8.1) – – –
3󸀠 4.27 dd(9.0, 8.8) 4.29 dd(9.4, 9.1) – – –
4󸀠 4.11 dd(9.0, 8.8) 4.35 dd(9.4, 8.8) – – –
5󸀠 4.15m 4.05m – – –
6󸀠 4.41 dd(11.7, 5.6) 4.26 dd(11.3, 4.4) –

4.88 dd(11.7, 2.2) 4.46 dd(11.3, 2.3)

Table 3-9-7: Cos, MFs, and TSs of lanostane-type saponins 3-9-26∼3-9-39.

No. Compounds MFs Test
solvents

Refer-
ences

3-9-26 lucilianoside C C48H76O23 C5D5N [249]
3-9-27 lucilianoside B C61H98O33 C5D5N [256]
3-9-28 lucilianoside A C61H98O32 C5D5N-

CD3OD
(11:1)

[256]

3-9-29 lucilianoside D C54H84O27 C5D5N [249]
3-9-30 lucilianoside E C59H92O31 C5D5N [249]
3-9-31 23-epi-15-deoxoeucosterol-3-O-{O-α-L-

rhamnopyranosyl(1→2)-O-β-D-glucopyranosyl-
(1→2)-O-α-L-arabinopyranosyl-(1→6)-β-D-
glucopyranoside}

C52H84O22 C5D5N [252]

3-9-32 (23S)-3β-[(O-β-D-apiofuranosyl-(1→2)-O-[β-D-
glucopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→2)-α-L-arabinopyranosyl-(1→6)-β-D-
glucopyranosyl)oxy]-17α,23-epo-xy-28,29-
dihydroxy-27-norlanost-8-en-24-one

C57H92O28 C5D5N [250]

3-9-33 15-deoxoeucosterol-3-O-{O-α-L-rhamnopyranosyl-
(l→2)-O-[β-D-glucopyranosyl-(l→2)-O-β-D-
glucopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→2)-O-arabinopyranosyl-(l→6)-β-D-
glucopyranside}

C64H104O32 C5D5N [251]

3-9-34 23-epi-15-deoxoeucosterol-3-O-{O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-glucopyranosyl-
(1→2)-O-β-D-glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-arabinopyranosyl-(1→6)-β-
D-glucopyranoside}

C64H104O32 C5D5N [251]

3-9-35 3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→2)-O-α-L-arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of
15-deoxo-30-hydroxyeucosterol

C57H92O27 C5D5N [252]
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Table 3-9-7 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-9-36 3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→2)-O-α-L-arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of eucosterol

C57H90O27 C5D5N [252]

3-9-37 (23S)-17α,23-epoxy-29-hydroxy-3β-[(O-α-L-
rhamnopyranosyl-(1→2)-O-[O-β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-α-L-arabinopyranosyl-
(1→6)-β-D-glucopyranosyl)oxy]-27-nor-lanost-8-ene-
15,24-dione

C64H102O33 C5D5N [250]

3-9-38 16β-hydroxyeucosterol-3-O-{O-α-L-rhamnopyranosyl-
(1→2)-O-β-D-glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-glucopyranoside}

C52H82O24 C5D5N [252]

3-9-39 3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→2)-O-α-L-arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of 16β-hydroxyeucosterol

C57H90O28 C5D5N [252]
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Table 3-9-8: 1H NMR spectroscopic data of lanostane-type saponins 3-9-26∼3-9-30.

H 3-9-26 3-9-27 3-9-28 3-9-29 3-9-30

1 – – ax 1.14 ddd ax 1.12 ddd –
(13.2, 11.2, 3.4) (13.0, 13.0, 3.1)
eq 1.67m eq 1.63 br d(13.0)

2 – – ax 1.98m ax 1.99 q-like(12.9) –
eq 2.27m eq 2.28 br dd

(12.9, 3.1)
3 4.50 dd(11.9,

4.9)
– 3.57 dd(11.7, 4.4) 3.59 dd(12.1, 4.7) 3.59 dd(11.5, 4.7)

5 – – 1.24 br d(14.2) 1.23 br d(12.8) –
6 – – α 1.81m α 1.87 br dd –

β 1.48m (12.3, 7.6)
β 1.47m

7 – – α 2.03m α 2.79 dd –
β 1.90m (16.5, 6.0)

β 2.51m
11 – – α 2.13m α 2.11 –

β 1.95m β 1.95m
12 – – α 2.22m α 2.27 –

β 1.46m β 1.57 br dd
(13.1, 10.2)
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Table 3-9-8 (continued)

H 3-9-26 3-9-27 3-9-28 3-9-29 3-9-30

15 – – α 1.32m
β 1.67m

16 – – α 1.98m α 3.03 d(19.3) 3.02 d(19.3)
β 2.08m β 2.81 d(19.3) 2.81 d(19.3)

18 0.87 s 0.88 s 0.88 s 0.93 s 0.93 s
19 1.02 s 1.03 s 0.92 s 0.91 s 0.90 s
20 – – 2.36 dq(6.4, 6.8) 2.46m –
21 1.00 d(6.7) 1.01 d(6.9) 1.04 d(6.8) 1.05 d(6.8) 1.05 d(6.7)
22 2.75 dd(16.5,

6.3)
– 2.07 d(16.6) 2.88 dd(16.8, 6.6) 2.88 dd(16.8, 6.7)

2.04 br d(16.5) 2.81 dd(16.6, 6.4) 2.16 br d(16.8) 2.16 br d(16.8)
28 4.93 d(11.4) – 1.54 s 1.55 s 1.55 s

4.37 d(11.4)
29 4.61 d(11.4) – 4.39 d(10.3) 4.40 d(11.2) 4.40 d(11.2)

3.95 d(11.4) 3.63 d(10.3) 3.62 3.63 d(11.2)
30 1.13 s 1.14 s 1.20 s 1.38 s 1.37 s
1󸀠 5.14 d(7.5) 4.98 d(7.5) 4.94 d(7.8) 4.97 d(7.5) 4.98 d(7.8)
2󸀠 – – 3.94 dd(9.0, 7.8) 3.98 t-like(8.5) 3.99 t-like(8.3)
3󸀠 – – 4.15 t-like(9.0) 4.17 dd(9.0, 9.0) 4.19 t-like(8.8)
4󸀠 – – 4.15 t-like(9.0) 4.16 4.18 t-like(8.8)
5󸀠 – – 4.01 ddd 4.02 4.03

(9.0, 4.4, 3.4)
6󸀠 – – 4.53 dd(12.6, 3.4) 4.56 dd(10.3, 3.6) 4.56 dd(12.0, 3.0)

4.27 dd(12.6, 4.4) 4.27 4.30 dd(12.0, 5.0)
1󸀠󸀠 5.19 br s 5.27 d(3.2) 5.26 d(3.4) 5.31 d(3.6) 5.28 d(3.7)
2󸀠󸀠 – – 4.67 dd(5.9, 3.4) 4.69 dd(5.7, 3.6) 4.67 dd(5.5, 3.7)
3󸀠󸀠 – – 4.64 dd(5.9, 3.2) 4.67 br d(5.7) 4.64 dd(5.5, 3.3)
4󸀠󸀠 – – 4.50 ddd 4.03 dd(7.1, 3.4) 4.48m

(6.8, 3.4, 3.2)
5󸀠󸀠 – – 4.35 dd(11.7, 6.8) 4.37 dd(11.2, 7.1) 4.36 dd(11.2, 7.2)

3.92 dd(11.7, 3.4) 3.91 dd(11.2, 3.4) 3.87 dd(11.2, 3.3)
1󸀠󸀠󸀠 5.12 d(7.0) 5.13 d(7.5) 5.16 d(7.8) 5.21 d(7.7) 5.21 d(6.9)
2󸀠󸀠󸀠 – – 4.25 dd(9.0, 7.8) 4.13 t-like(8.2) 4.12 t-like(8.0)
3󸀠󸀠󸀠 – – 4.13 t-like(9.0) 4.05 dd(8.9, 8.9) 4.10 t-like(8.3)
4󸀠󸀠󸀠 – – 4.14 t-like(9.0) 4.03 4.03 t-like(8.3)
5󸀠󸀠󸀠 – – 3.63 ddd 3.61m 3.62

(8.8, 4.9, 2.9)
6󸀠󸀠󸀠 – – 4.23 dd(11.0, 2.9) 4.23 4.23 dd(11.6, 1.7)

4.14 dd(11.0, 2.9) 4.17 4.16 dd(11.6, 4.9)
1󸀠󸀠󸀠󸀠 6.42 d(1.9) 6.43 br s 6.38 br s 6.23 br s 5.97 br s
2󸀠󸀠󸀠󸀠 – – 4.69 dd(2.5, 1.0) 4.83 br d(3.3) 4.90 br d(3.2)
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Table 3-9-8 (continued)

H 3-9-26 3-9-27 3-9-28 3-9-29 3-9-30

3󸀠󸀠󸀠󸀠 – – 4.53 dd(9.3, 2.5) 4.63 dd(9.3, 3.3) 4.59 dd(9.4, 3.2)
4󸀠󸀠󸀠󸀠 – – 4.24 dd(9.3, 9.3) 4.28 dd(9.3, 9.3) 4.29 dd(9.4, 9.4)
5󸀠󸀠󸀠󸀠 – – 4.89 dd(9.3, 5.9) 4.87 4.78 dq(9.4, 6.2)
6󸀠󸀠󸀠󸀠 1.83 d(6.1) 1.80 d(5.9) 1.74 d(6.1) 1.75 d(6.2)
1󸀠󸀠󸀠󸀠󸀠 5.07 d(7.6) 5.07 d(7.8) 4.85 d(7.3) 5.18 d(5.8)
2󸀠󸀠󸀠󸀠󸀠 – 4.05 dd(9.0, 7.8) 4.14 dd(9.4, 7.3) 4.55 dd(7.5, 5.8)
3󸀠󸀠󸀠󸀠󸀠 – 4.20 dd(9.3, 9.0) 4.03 dd(9.4, 9.4) 4.19 br d(7.5)
4󸀠󸀠󸀠󸀠󸀠 – 4.03 dd(9.3, 9.3) 4.23 4.22
5󸀠󸀠󸀠󸀠󸀠 – 3.87 ddd 4.24 4.35 dd(11.8, 5.1)

(9.3, 6.4, 3.2) 3.75 br d(11.4) 3.68 br d(11.8)
6󸀠󸀠󸀠󸀠󸀠 – 4.43 dd(11.2, 6.4)

4.20 dd(11.2, 6.4)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.35 d(7.7) 5.32 d(7.8) 6.05 br s
2󸀠󸀠󸀠󸀠󸀠󸀠 – 4.24 dd(9.0, 7.8) 5.03 br d(3.3)
3󸀠󸀠󸀠󸀠󸀠󸀠 – 4.13 dd(9.3, 9.0) 4.73 dd(5.3, 3.3)
4󸀠󸀠󸀠󸀠󸀠󸀠 – 4.24 dd(9.3, 9.3) 4.90
5󸀠󸀠󸀠󸀠󸀠󸀠 – 3.83 ddd 4.22 br d(11.9)

(9.3, 3.4, 2.4) 4.08 br d(11.9)
6󸀠󸀠󸀠󸀠󸀠󸀠 – 4.37 dd(11.7, 2.4)

4.28 dd(11.7, 3.4)

Table 3-9-9: 1H NMR spectroscopic data of lanostane-type saponins 3-9-31∼3-9-35.

H 3-9-31 3-9-32 3-9-33 3-9-34 3-9-35

18 0.89 s 0.93 s 0.92 s 0.89 s 0.92 s
19 0.96 s 1.08 s 0.95 s 0.96 s 1.04 s
21 0.84 d(6.8) 1.02 d(6.4) 1.03 d(6.5) 0.84 d(6.7) 1.02 d(6.6)
23 – – 4.64 dd(9.4, 7.2) 4.33 (ov) –
25 2.82 dq(18.4, 7.3) 2.56 q(7.2)(2H) 2.82 dq(18.4, 7.3) 2.52 q(7.3)(2H)

2.67 dq(18.4, 7.3) 2.68 dq(18.4, 7.3)
26 1.11 t(7.3) 1.04 t(7.3) 1.07 t(7.2) 1.11 t(7.3) 1.03 t(7.3)
28 1.57 s – 1.56 s 1.57 s –
30 1.37 s 1.47 s 1.53 s 1.38 s 1.46 s
1󸀠 4.96 d(7.8) 5.12 d(7.6) 4.96 d(7.9) 4.95 d(7.9) 5.06 d(6.9)
1󸀠󸀠 5.33 d(2.9) 5.06 br s 5.28 br s 5.27 br s 5.31 d(2.5)
1󸀠󸀠󸀠 5.16 d(7.5) 5.15 d(7.9) 5.14 d(7.6) 5.13 d(7.7) 5.12 d(7.3)
1󸀠󸀠󸀠󸀠 6.36 br s 6.24 d(4.0) 6.47 br s 6.47 br s 6.35 br s
6󸀠󸀠󸀠󸀠 1.74 d(6.1) 1.82 d(6.1) 1.81 d(6.2) 1.74 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 5.05 d(7.5) 4.99 d(7.6) 4.99 d(7.7) 5.14 d(7.2)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.22 d(7.8) 5.21 d(7.8)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



326 | 3 Saponins

Table 3-9-10: 1H NMR spectroscopic data of lanostane-type saponins 3-9-36∼3-9-39.

H 3-9-36 3-9-37 3-9-38 3-9-39

16 3.04 ABq(19.0) 3.07 d(19.0) – –
2.38 ABq(19.0) 2.38 d(19.0)

18 0.93 s 0.95 s 1.12 s 1.12 s
19 0.94 s 0.94 s 0.92 s 0.92 s
21 1.04 d(6.6) 1.06 d(6.8) 1.15 d(6.6) 1.15 d(6.6)
22 – 1.87m(2H) – –
25 2.45 q(7.3)(2H) 2.45m(2H) 2.41 q(7.3)(2H) 2.41 q(7.3)(2H)
26 1.02 t(7.3) 1.01 t(7.3) 0.97 t(7.3) 0.97 t(7.3)
28 1.50 s 1.56 s 1.54 s 1.51 s
30 1.68 s 1.72 s 1.77 s 1.77 s
1󸀠 4.91 d(7.8) 4.97 d(7.8) 4.96 d(7.8) 4.91 d(7.8)
1󸀠󸀠 5.34 d(2.1) 5.34 br s 5.33 d(2.9) 5.34 d(2.6)
1󸀠󸀠󸀠 5.15 d(7.5) 5.14 d(7.7) 5.17 d(7.4) 5.15 d(7.5)
1󸀠󸀠󸀠󸀠 6.35 br s 6.44 br s 6.36 br s 6.35 br s
6󸀠󸀠󸀠󸀠 1.74 d(6.1) 1.83 d(6.2) 1.75 d(6.2) 1.74 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 5.19 d(7.2) 5.08 d(7.7) 5.19 d(7.3)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.35 d(7.7)
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3.10 Cucurbitane-type Saponins

Table 3-10-1: Cos, MFs, and TSs of cucurbitane-type saponins 3-10-1∼3-10-37.

No. Compounds MFs Test
solvents

References

3-10-1 khekadaengoside D C36H54O12 C5D5N [257]
3-10-2 khekadaengoside E C36H54O12 C5D5N [257]
3-10-3 khekadaengoside A C42H64O16 C5D5N [257]
3-10-4 khekadaengoside B C42H64O17 C5D5N [257]
3-10-5 khekadaengoside F C36H54O13 C5D5N [257]
3-10-6 cucurbitacin J 2-O-β-glucopyranoside C36H54O13 C5D5N [257]
3-10-7 colocynthoside A C38H54O14 CD3OD [258]
3-10-8 khekadaengoside C C36H52O11 C5D5N [257]
3-10-9 jinfushanoside A C36H60O9 C5D5N [259]
3-10-10 bryonioside B C42H70O13 C5D5N [260]
3-10-11 bryonioside C C44H72O14 C5D5N [260]
3-10-12 jinfushanoside B C36H58O9 C5D5N [259]
3-10-13 goyaglycoside-h C42H70O15 C5D5N [261]
3-10-14 bryonioside F C36H58O9 C5D5N [260]
3-10-15 bryonioside G C42H68O13 C5D5N [260]
3-10-16 25-methoxycucurbita-5(6),23(E)-dien-19-ol-

3-O-β-D-allopyranoside
C37H62O8 C5D5N [262]

3-10-17 kuguaglycoside D C36H60O9 C5D5N [263]
3-10-18 kuguaglycoside B C37H62O8 C5D5N [263]
3-10-19 kuguaglycoside A C37H62O8 C5D5N [263]
3-10-20 11-oxomogroside II A1 C42H70O14 C5D5N [264]
3-10-21 20-hydroxy-11-oxomogroside IA1 C36H62O10 C5D5N [265]
3-10-22 bryonioside A C36H60O9 C5D5N [260]
3-10-23 bryonioside E C36H60O10 C5D5N [260]
3-10-24 jinfushanoside D C42H68O14 C5D5N [259]
3-10-25 kuguaglycoside F C43H72O13 C5D5N [263]
3-10-26 11-dehydroxymogroside III C48H82O18 C5D5N [266]
3-10-27 11-deoxymogroside III C48H82O18 C5D5N [264]
3-10-28 11-oxomogroside III C48H80O19 C5D5N [266]
3-10-29 11-oxomogroside IV A C54H90O24 C5D5N [264]
3-10-30 7-oxomogroside II E C42H70O15 C5D5N [264]
3-10-31 mogroside II B C42H72O14 C5D5N [264]
3-10-32 khekadaengoside M C48H82O18 C5D5N [257]
3-10-33 khekadaengoside N C48H80O18 C5D5N [257]
3-10-34 jinfushanoside C C42H68O14 C5D5N [259]
3-10-35 kuguaglycoside G C42H70O13 C5D5N [263]
3-10-36 kuguaglycoside H C48H80O18 C5D5N [263]
3-10-37 kuguaglycoside E C42H70O14 C5D5N [263]
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Table 3-10-2: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-1∼3-10-5.

H 3-10-1 3-10-2 3-10-3 3-10-4 3-10-5

1 6.44 d(2.4) 6.45 d(2.4) 6.38 d(2.4) 6.35 d(2.2) 6.57 d(2.7)
6 5.63 br s 5.64 br s 5.63 br s 5.63 br s 6.18 br s
7 2.14m, 1.96m 2.14m, 1.98m 2.12m, 1.86m 2.14m, 1.86m 4.46 d(3.4)
8 1.96m 1.98m 1.92m 1.92m 2.56br s
10 3.66 br s 3.69 br s 3.68 br s 3.67 br s 3.81 br s
12 3.17 d(14.4) 3.23 d(14.7) 3.40 d(15.0) 3.34 d(14.7) 3.35 d(14.9)

2.85 d(14.4) 2.89 d(14.7) 2.94 d(15.0) 2.90 d(14.7) 2.97 d(14.7)
15 1.96m 1.98m 1.86m 1.86m 2.19m

1.84d(12.7) 1.82 d(12.7) 1.69 d(12.9) 1.69 d(12.9) 1.90 d(12.9)
16 5.25 t(7.5) 5.31 t(7.3) 4.96 t(7.8) 4.92 t(7.6) 4.94 t(7.8)
17 2.83 d(6.4) 2.85 d(6.6) 2.96 d(6.8) 2.90 d(7.1) 2.97 d(7.3)
18 1.40 s 1.39 s 1.38 s 1.38 s 1.44 s
19 1.54 s 1.55 s 1.54 s 1.51 s 1.54 s
21 1.56 s 1.60 s 1.62 s 1.63 s 1.64 s
22 4.61 d(5.1) 5.15 d(5.6)
23 6.52 dd(15.6, 5.4) 6.50 dd(15.6, 5.6) 3.47 ddd 3.46 ddd 3.47 ddd

(15.6, 10.3, 5.1) (16.1, 10.5, 5.1) (15.6, 10.3, 5.1)
3.01 ddd 3.26 ddd 3.27 ddd
(15.6, 10.3, 5.4) (16.1, 10.3, 5.1) (15.6, 10.3, 5.4)

24 6.38 d(15.6) 6.57 d(15.6) 2.18m 2.18m 2.19m
26 1.50 s 1.50 s 1.36 s 1.35 s 1.37 s
27 1.52 s 1.52 s 1.36 s 1.35 s 1.37 s
28 1.25 s 1.24 s 1.18 s 1.19 s 1.54 s
29 1.27 s 1.24 s 1.36 s 1.24 s 1.34 s
30 1.00 s 1.00 s 0.96 s 0.94 s 1.26 s
1󸀠 5.51 d(7.8) 5.50 d(7.8) 5.51 d(7.8) 5.34 d(7.6) 5.50 d(7.6)
2󸀠 4.22 dd(9.0, 7.6) 4.21 dd(8.5, 8.1) 4.40 – 4.21 dd(9.0, 8.0)
3󸀠 4.30 dd(9.0, 8.8) 4.30 dd(9.0, 8.8) 4.25 – 4.30 dd(8.8, 8.8)
4󸀠 4.47 dd(9.3, 9.3) 4.46 dd(9.3, 9.0) 4.25 – 4.47 dd(9.3, 9.0)
5󸀠 4.06m 4.05m 3.92m 3.84m 4.07m
6󸀠 4.70 dd(12.0, 2.0) 4.69 dd(12.0, 2.2) 4.57 – 4.73 dd(12.0, 2.4)

4.56 dd(12.0, 3.7) 4.55 dd(12.0, 3.4) 4.55 4.57 dd(12.0, 3.4)
1󸀠󸀠 6.30 br s 5.91 d(3.7)
2󸀠󸀠 4.74 br d(2.0) –
3󸀠󸀠 4.40 –
4󸀠󸀠 4.27 –
5󸀠󸀠 4.65m –
6󸀠󸀠 1.78 d(6.1) –
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Table 3-10-3: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-6∼3-10-10.

H 3-10-6 3-10-7 3-10-8 3-10-9 3-10-10

1 6.45 d(2.4) 6.11 d(2.7) 6.45 d(2.4) 2.86 dd(3.6, 9.6) 1.57, 1.89
1.97m

2 2.42 br d(12.0) 1.84, 2.30
2.16m

3 3.66 br s 3.63 br s
6 5.63 br s 5.96 br s 5.64 br s 5.52 br d(4.4) 5.95 br d

(5.8)
7 2.13m, 1.88m α 4.12 br d(ca. 3) 2.14m, 1.88m 1.74 br d(4.8)(2H) 1.87, 2.73
8 1.92m 2.14 br s 1.92m 1.63 br d(5.9) 1.90
10 3.68 br s 3.68 br s 3.71 br s 1.14m 2.46
11 4.18m
12 3.29 d(14.9) 2.64 d(15.3) 3.39 d(14.2) 2.10m(2H) α 2.94 d

(14.3)
2.87 d(14.6) 3.31 d(15.3) 2.93 d(14.4) β 2.50 d

(14.3)
15 1.92m α 2.10m 1.88m 1.13m 1.15

1.69 d(12.7) β 1.56 d(11.0) 1.67 d(12.2) 1.05m 1.28
16 5.04 t(7.6) 4.61 br dd(ca. 7, 8) 4.93 t(7.6) 2.16m, 1.83m 1.76, 1.83
17 3.02 d(7.1) 2.53 d(7.3) 2.91 d(7.1) 1.58m 1.72
18 1.40 s 0.93 s 1.41 s 0.83 s 0.74 s
19 1.52 s 1.11 s 1.54 s 1.29 s 1.40 s
20 1.47m 1.49
21 1.63 s 1.41 s 1.62 s 0.91 d(4.9) 0.93 d(6.4)
22 4.61 d(5.1) 2.86 dd(3.6, 9.6) 1.60

1.56m 1.78
23 3.64 dd(15.9, 9.5) 6.84 d(15.9) 3.32m 2.34m 1.33

3.36 dd(15.9, 1.5) 3.09m 2.16m 2.03
24 4.55 dd(9.5, 1.5) 6.98 d(15.9) 2.55 t(8.1) 5.91 t(5.6, 5.7) 3.47 d(7.9)
26 1.48 s 1.57 s 4.82 s, 4.76 s 4.74 s(2H) 1.53 s
27 1.50 s 1.54 s 1.68 s 4.72 s(2H) 1.53 s
28 1.19 s 1.36 s 1.20 s 0.88 s 1.08 s
29 1.27 s 1.29 s 1.27 s 1.17 s 1.51 s
30 1.00 s 1.32 s 1.02 s 1.56 s 0.99 s
OAc 2.00 s(25-OAc)
1󸀠 5.47 d(7.6) 4.66 d(7.6) 5.46 d(7.3) 4.88 d(6.2) 4.88 d(7.3)
2󸀠 4.21 dd(9.0, 7.8) 3.39m 4.22 dd(8.8, 7.8) 3.95m 4.25
3󸀠 4.28 dd(8.8, 8.8) 3.42m 4.29 dd(8.8, 8.5) 4.27 d(7.2) 4.27
4󸀠 4.46 dd(9.0, 9.0) 3.53m 4.47 dd(9.3, 9.0) 4.18m 4.13
5󸀠 4.04m 3.35m 4.05m 3.96m 3.84
6󸀠 4.69 dd(12.0, 2.4) 3.86 dd(12.2, 3.7) 4.70 dd(12.2, 1.2) 4.51 dd(8.0, 1.6) 4.32

4.56 dd(12.0, 3.4) 4.05 dd(12.2, 2.4) 4.58 dd(11.1, 3.4) 4.35 dd(4.0, 8.0) 4.46
1󸀠󸀠 6.67 br s
2󸀠󸀠 4.62
3󸀠󸀠 4.75
4󸀠󸀠 4.28
5󸀠󸀠 4.62
6󸀠󸀠 1.70 d(6.1)
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Table 3-10-4: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-11∼3-10-15.

H 3-10-11 3-10-12 3-10-13 3-10-14 3-10-15

1 1.55, 1.83 2.23m, 1.68m – 1.52, 1.92 1.56, 1.90
2 1.83, 2.40 1.80m, 2.24m – 1.80, 2.39 1.83, 2.31
3 3.62 br s 3.54 s 3.73 br s 3.65 br s 3.62 br s
6 5.76 br d(5.9) 5.53 br s 5.45 dd-like 5.53 br d(6.0) 5.97 br d(5.6)
7 1.95, 2.46 1.81m, 2.24m – 1.76, 2.17 1.89, 2.74
8 1.94 1.78m 1.65 br s 1.80 1.89
10 2.49 2.44m – 2.46 2.46
12 α 2.93 d(14.2) 3.00 d(14.1) – α 2.92 d(14.4) α 2.92 d(14.6)

β 2.52 d(14.2) 2.37 d(14.1) β 2.46 d(14.4) β 2.48 d(14.6)
15 1.24, 1.33 1.40m, 1.27m – 1.17, 1.27 1.17, 1.30
16 1.84(2H) 1.93m, 1.27m – 1.35, 1.96 1.32, 1.96
17 1.73 1.68m – 1.68 1.70
18 0.79 s 0.67 s 1.06 s 0.70 s 0.70 s
19 1.32 s 1.08 s 0.88 s 1.16 s 1.40 s
20 1.50 1.37m – 1.40 1.39
21 0.94 d(6.4) 0.87 d(5.1) 1.50 d(6.3) 0.86 d(6.4) 0.85 d(6.1)
22 1.72, 1.83 1.16m, 1.47m 4.81 dd-like 1.40, 1.96 1.41, 1.96
23 1.36, 2.04 2.25m, 2.11m 5.53 d-like 2.92, 2.98 2.97(2H)
24 3.78 d(7.6) 5.71 t(7.3, 6.9)
26 1.55 s 4.40 s(2H) 1.72 s 1.58 s 1.57 s
27 1.56 s 4.40 s(2H) 1.63 s 1.58 s 1.58 s
28 1.13 s 0.97 s 0.91 s 1.12 s 1.08 s
29 1.54 s 1.06 s 1.48 s 1.56 s 1.55 s
30 1.01 s 1.41 s 0.80 s 0.96 s 0.97 s
1󸀠 4.88 dt(7.5, 3.5) 4.57 d(6.2) 4.80 d(7.6) 4.88 d(7.8) 4.91 d(7.5)
2󸀠 4.25 3.52m – 3.96 4.27
3󸀠 4.26 3.73 d(8.7) – 4.19 4.30
4󸀠 4.15 3.66m – 4.22 4.16
5󸀠 3.86 3.54m – 3.96 3.86
6󸀠 4.36, 4.49 4.15 d(9.0) – 4.40, 4.55 4.34, 4.49

3.95 dd(5.4, 11.3)
1󸀠󸀠 6.74 br s 5.17 d(7.6) 6.74 d(7.6)
2󸀠󸀠 4.77 – 4.63
3󸀠󸀠 4.69 – 4.78
4󸀠󸀠 5.91 t(10.0) – 4.30
5󸀠󸀠 4.72 – 4.64
6󸀠󸀠 1.50 d(6.1) – 1.72 d(6.1)
OAc 2.27 s(4󸀠󸀠-OAc)
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Table 3-10-5: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-16∼3-10-20.

H 3-10-16 3-10-17 3-10-18 3-10-19 3-10-20

1 1.55, 1.93 1.89∼1.91m 1.66∼1.69m 1.68∼1.71m 1.64, 2.07
1.65∼1.68m 1.59∼1.60m 1.59∼1.61m

2 1.31 1.95∼1.98m 2.01∼2.03m 2.00∼2.03m 1.86, 1.95
1.88∼1.91m 1.95∼1.97m 1.96∼1.99m

3 3.57 br s 3.74 br s 3.79 br s 3.59 br s 3.72 br s
6 5.62 6.06 d(4.4) 6.03 d(4.6) 5.99 d(4.8) 5.69 d(5.5)
7 2.44 4.51 br d(5.2) 4.58 br d(4.6) 3.45 br d(5.1) 1.86, 2.33
8 2.79 3.00 br s 2.50 br s 2.14 br s 1.87
10 2.44 2.55∼2.57m 2.41∼2.43m 2.38∼2.40m 2.54
11 1.84, 2.25 2.29∼2.33m 1.76∼1.79m 1.74∼1.77m

1.59∼1.62m 1.52∼1.54m 1.50∼1.53m
12 1.31, 1.55 1.72∼1.75m 1.65∼1.68m 1.62∼1.64m 2.53, 2.96

1.53∼1.55m 1.49∼1.52m 1.46∼1.48m
15 1.31 1.34∼1.37m 1.32∼1.34m 1.30∼1.34m 1.17, 1.29
16 1.31 1.92∼1.94m 1.88∼1.90m 1.84∼1.87m 1.46, 2.11

1.40∼1.42m 1.46∼1.48m 1.47∼1.49m
17 3.57 1.60 (ov) 1.51 (ov) 1.51 (ov) 1.74
18 1.11 s 1.22 s 0.87 s 0.87 s 0.77 s
19 3.57, 3.80 4.30∼4.31m 1.41 s 1.18 s 1.27 s

3.53∼3.55m
20 1.55 2.14∼2.16m 1.48 (ov) 2.11∼2.13m 1.43
21 0.99 d(5.0) 1.18 d(6.2) 0.96 d(5.2) 1.20 d(6.3) 0.87 d(6.5)
22 1.90, 2.25 2.03∼2.05m 2.41∼2.43m 2.03∼2.05m 1.74, 1.87

1.24∼1.26m 1.95∼1.96m 1.23∼1.25m
23 5.72 4.82∼4.84m 5.62∼5.64m 4.95∼4.97m 1.55, 1.72
24 5.55 5.63 d(8.2) 5.55 d(15.8) 5.63 d(8.7) 3.77 br d(9.6)
26 1.31 1.73 s 1.31 s 1.68 s 1.46 s
27 1.31 1.74 s 1.31 s 1.77 s 1.34 s
28 0.91 1.38 s 1.41 s 1.45 s 1.16 s
29 1.07 1.12 s 1.10 s 1.14 s 1.43 s
30 1.45 0.82 s 0.71 s 0.76 s 0.99 s
OMe 3.20 s(25-OMe) 3.20 s(25-OMe) 3.35 s(7-OMe)
1󸀠 5.25 d(8.0) 5.07 d(7.8) 5.11 d(7.7) 4.97 d(7.8) 4.90 d(8.2)
2󸀠 3.82 4.06 t-like(8.0) 4.09∼4.11m 4.02∼4.04m 4.04
3󸀠 4.60 4.31∼4.33m 4.34∼4.36m 4.22∼4.24m 4.17
4󸀠 4.10 d(8.5) 4.28∼4.30m 4.29∼4.31m 4.20∼4.22m 3.97
5󸀠 4.39 4.00∼4.02m 4.04∼4.06m 3.88∼3.90m 4.16
6󸀠 4.33, 4.43 4.59 br d(10.2) 4.65 br d(10.6) 4.47 d(9.7) 3.96, 4.97

4.40 dd(5.3, 11.8) 4.46 dd(5.1, 11.6) 4.33∼4.35m
1󸀠󸀠 4.85 d(7.9)
2󸀠󸀠 4.06
3󸀠󸀠 4.24
4󸀠󸀠 4.26
5󸀠󸀠 3.90
6󸀠󸀠 4.38, 4.50
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Table 3-10-6: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-21∼3-10-25.

H 3-10-21 3-10-22 3-10-23 3-10-24 3-10-25

1 α 1.61, β 2.08 1.64, 2.07 1.65, 2.09 2.09m, 1.66m –
2 α 1.88, β 1.70 1.86, 1.96 1.87, 1.99 1.96m, 1.12m –
3 3.72 br s(7.2) 3.73 br s 3.73 br s 3.74 br s 3.64 br s
6 5.52 d(5.2) 5.71 d(5.7) 5.58 br d(5.4) 5.72 br d(4.2) 5.91 d(4.9)
7 α 2.25, β 1.82 1.87, 2.34 1.81, 2.30 1.87m, 1.67m 3.38 d(5.0)
8 1.97 1.89 1.86 1.87m 2.14 (ov)
10 2.55 2.55 2.56 2.57m 2.30∼2.31m
12 α 3.07, β 2.51 α 2.99 d(14.2) α 3.04 d(14.0) 3.00 d(11.3) –

β 2.55 d(14.2) β 2.61 d(14.0) 1.67 d(11.3)
15 α 1.30, β 1.37 1.18, 1.33 1.15, 1.31 1.21m, 1.32m –
16 α 2.31, β 1.92 1.37, 2.03 1.52, 2.32 1.96m, 1.23m –
17 2.29 1.75 2.02 1.67m 1.58 (ov)
18 1.23 s 0.75 s 0.78 s 0.74 s 0.91 s
19 1.26 s 1.28 s 1.27 s 1.27 s 1.09 s
20 1.45 2.06 1.37m 2.18 (ov)
21 1.45 s 0.94 d(6.4) 1.22 d(6.1) 0.86 d(5.1) 1.19 d(6.1)
22 1.99 d(8.7) 1.20, 1.95 4.63 br d(10.1) 1.52m, 1.12m –

2.55 d(8.6)
23 1.87, 2.08 1.55, 1.71 1.85, 1.97 2.30m, 2.10m 4.97∼4.99m
24 3.93 d(8.0) 4.03 dd(3.7, 4.2) 4.73 br d(10.1) 5.84 t(5.7, 5.5) 5.63 d(8.7)
26 1.46 s 1.56 s 1.61 s 4.90m, 4.68m 1.61 s
27 1.35 s 1.56 s 1.65 s 4.67 s(2H) 1.76 s
28 1.15 s 1.44 s 1.43 s 1.03 s 1.55 s
29 1.43 s 1.16 s 1.16 s 1.18 s 1.07 s
30 1.10 s 1.05 s 1.03 s 1.46 s 0.69 s
OMe 3.27 s(7-OMe)
1󸀠 4.99 d(7.9) 5.25 d(7.8) 5.22 d(8.0) 4.98 d(4.7) 5.32 d(7.9)
2󸀠 4.01 dd(7.9, 8.0) 4.06 4.03 4.08m –
3󸀠 4.20 dd(7.9, 8.0) 4.25 4.17 4.26m –
4󸀠 4.18 dd(7.9, 8.0) 4.25 4.18 4.27m –
5󸀠 3.95m 3.98 3.85 4.10m –
6󸀠 4.51 dd(5.5, 9.8) 4.37 4.32 4.90m(2H) –

4.31 d(9.8) 4.53 4.49
1󸀠󸀠 5.11 d(6.2) 4.99 d(7.8)
2󸀠󸀠 4.08m –
3󸀠󸀠 4.19m –
4󸀠󸀠 4.26m –
5󸀠󸀠 3.95 br s –
6󸀠󸀠 4.54 dd(1.6, 9.4) –

(2H)
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Table 3-10-7: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-26∼3-10-30.

H 3-10-26 3-10-27 3-10-28 3-10-29 3-10-30

1 α 1.58, β 1.95 1.49, 1.83 α 1.60, β 1.96 1.63, 1.94 2.10, 3.02
2 α 1.91, β 1.72 1.92, 2.47 α 1.91, β 1.71 1.92, 2.47 2.09, 2.43
3 3.68 br s(5.8) 3.68 br s 3.61 br s(5.8) 3.69 br s 3.79 br s
6 5.48 d(5.5) 5.48 br d(5.8) 5.53 d(5.5) 5.51 d(5.8) 6.29 s
7 α 2.02, β 1.66 1.70, 2.24 α 2.20, β 1.75 1.76, 2.17
8 1.68 1.65 1.79 1.79 2.54 s
10 2.25 2.26 2.46 2.41 3.21
11 1.69m 1.36, 1.59 4.13 dd(6.2, 10.6)
12 1.39 1.42, 1.56 α 2.89, β 2.49 2.49, 2.91 2.10(2H)
15 1.20 1.10, 1.17 α 1.13, β 1.28 1.15, 1.26 1.17, 1.69
16 α 1.92, β 1.80 1.44, 2.02 α 1.92, β 1.82 1.45, 2.09 1.46, 2.02
17 1.56 1.55 1.63 1.73 1.65
18 0.86 s 0.85 s 0.75 s 0.74 s 0.92 s
19 0.87 s 0.87 s 1.16 s 1.18 s 1.27 s
20 1.47 1.52 1.45 1.43 1.50
21 0.94 d(5.5) 0.94 d(6.2) 0.86 d(6.7) 0.86 d(6.5) 0.96 d(6.5)
22 1.75 1.75, 1.90 1.69 1.74, 1.88 1.82, 1.89
23 2.55 1.72, 1.77 2.36 1.53, 1.73 1.69, 1.81
24 3.77 d(9.8) 3.78 br d(10.0) 3.75 d(9.1) 3.76 br d(10.0) 3.86 br d(8.6)
26 1.45 s 1.45 s 1.44 s 1.45 s 1.46 s
27 1.34 s 1.34 s 1.33 s 1.33 s 1.40 s
28 1.11 s 1.11 s 1.12 s 1.08 s 1.23 s
29 1.53 s 1.53 s 1.54 s 1.51 s 1.57 s
30 0.76 s 0.75 s 0.93 s 0.92 s 0.88 s
1󸀠 4.89 d(7.9) 4.88 d(7.9) 4.88 d(7.3) 4.81 d(7.5) 4.88 d(7.9)
2󸀠 4.02 (ov) 3.96 4.02 (ov) 3.91 3.97
3󸀠 4.16 (ov) 4.20 4.17 (ov) 4.13 4.20
4󸀠 4.20 (ov) 4.18 4.23 (ov) 4.01 4.19
5󸀠 4.18 (ov) 3.95 4.16 (ov) 4.07 3.93
6󸀠 4.54, 4.34 4.38, 4.56 4.30, 4.47 4.31, 4.81 4.36, 4.52
1󸀠󸀠 4.87 d(8.0) 4.91 d(7.9) 4.94 d(7.9) 5.14 d(7.9) 4.99 d(7.9)
2󸀠󸀠 4.04 (ov) 4.04 4.03 (ov) 4.04 4.03
3󸀠󸀠 4.18 (ov) 4.17 4.15 (ov) 4.24 4.20
4󸀠󸀠 4.20 (ov) 3.97 4.16 (ov) 4.24 4.19
5󸀠󸀠 3.96 (ov) 4.16 3.92 (ov) 3.96 4.00
6󸀠󸀠 3.97, 4.88 3.95, 4.96 3.98, 4.86 4.37, 4.53 4.32, 4.54
1󸀠󸀠󸀠 4.83 d(8.0) 4.85 d(7.6) 4.84 d(8.2) 4.89 d(7.5)
2󸀠󸀠󸀠 4.06 (ov) 4.06 4.01 (ov) 4.04
3󸀠󸀠󸀠 4.22 (ov) 4.25 4.18 (ov) 4.15
4󸀠󸀠󸀠 4.23 (ov) 4.24 4.20 (ov) 3.96
5󸀠󸀠󸀠 4.16 (ov) 3.91 4.15 (ov) 4.16
6󸀠󸀠󸀠 4.36, 4.56 4.36, 4.49 4.33, 4.52 3.96, 4.97
1󸀠󸀠󸀠󸀠 4.85 d(7.5)
2󸀠󸀠󸀠󸀠 4.06
3󸀠󸀠󸀠󸀠 4.25
4󸀠󸀠󸀠󸀠 4.25
5󸀠󸀠󸀠󸀠 3.91
6󸀠󸀠󸀠󸀠 4.37, 4.50
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Table 3-10-8: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-31∼3-10-34.

H 3-10-31 3-10-32 3-10-33 3-10-34

1 2.00, 2.92 – – 2.48 d(11.3), 1.92m
2 2.03, 2.42 – – 2.41 d(8.7), 1.93m
3 3.67 br s 3.65 br s 3.65 br s 3.65 s
6 5.50 br d(5.7) 5.47 br d(4.6) 4.49 br d(4.6) 5.55 br d(3.6)
7 1.69, 2.34 – – 1.81m, 2.13m
8 1.66 br d(7.7) – – 1.81 br d(6.6)
10 2.79 br d(11.2) – – 2.48m
11 4.15 –
12 2.09, 2.12 – – 2.93 d(11.3), 2.48 d(11.3)
15 1.17, 1.07 – – 1.27 br d(8.3)
16 1.55, 1.99 – – 1.95m, 1.25m
17 1.67 – – 1.64m
18 0.91 s 0.89 s 0.72 s 0.72 s
19 1.32 s 1.29 s 1.51 s 1.16 s
20 1.53 – – 1.34m
21 1.01 d(6.3) 1.00 d(6.8) 0.91 d(6.1) 0.85 d(5.0)
22 1.66, 1.72 – – 1.49m, 2.13m
23 1.56, 1.72 – – 2.27m, 2.13m
24 4.03 br d(8.3) – – 5.82 t(5.7, 5.7)
26 1.53 s 1.56 s 1.57 s 4.91 d(9.6), 4.65 d(9.6)
27 1.53 s 1.57 s 1.58 s 4.68 s(2H)
28 1.15 s 1.22 s 1.12 s 0.97 s
29 1.55 s 1.53 s 1.51 s 1.33 s
30 0.92 s 0.87 s 0.94 s 1.57 s
1󸀠 4.89 d(8.0) 4.85 d(7.8) 4.83 d(7.8) 4.84 d(6.2)
2󸀠 3.94 3.92 3.92 3.94m
3󸀠 4.18 4.20 4.20 4.22m
4󸀠 4.17 4.08 dd(9.3, 8.8) 4.09 dd(9.5, 8.5) 4.20m
5󸀠 3.93 3.83 3.83 3.94m
6󸀠 4.33, 4.49 4.43 dd(12.0, 2.2) 4.44 dd(12.0, 2.2) 4.53m

4.33 dd(12.0, 4.9) 4.34 4.35 dd(9.3, 4.2)
1󸀠󸀠 5.21 d(7.7) 5.10 d(7.1) 5.10 d(7.3) 5.01 d(6.2)
2󸀠󸀠 4.02 4.20 4.20 4.08 br t(6.2, 7.0)
3󸀠󸀠 4.23 4.20 4.20 4.22m
4󸀠󸀠 4.20 4.20 4.20 4.20m
5󸀠󸀠 3.93 3.83 3.83 3.94m
6󸀠󸀠 4.36, 4.50 4.48 dd(12.0, 2.7) 4.50 dd(12.0, 2.7) 4.35m, 4.53m

4.20 4.20
1󸀠󸀠󸀠 6.43 d(1.0) 6.43 br s
2󸀠󸀠󸀠 4.76 d(1.7) 4.76 d(1.2)
3󸀠󸀠󸀠 4.61 dd(9.0, 3.4) 4.61 dd(9.0, 3.4)
4󸀠󸀠󸀠 4.28 4.29
5󸀠󸀠󸀠 4.82m 4.85m
6󸀠󸀠󸀠 1.71 d(6.3) 1.71 d(6.1)
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Table 3-10-9: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-35∼3-10-37.

H 3-10-35 3-10-36 3-10-37

3 3.78 br s 3.79 br s 3.76 br s
6 6.01 d(5.0) 6.01 d(5.0) 6.01 d(5.1)
7 4.52 d(5.2) 4.58 d(5.1) 4.49 d(5.3)
8 2.46 br s 2.47 br s 3.07 br s
10 2.41 (ov) 2.41∼2.42m 2.56∼2.57m
17 1.54 (ov) 1.53 (ov) 1.58 (ov)
18 0.94 s 0.99 s 1.11 s
19 1.36 s 1.34 s α 4.31∼4.33m

β 3.53∼3.55m
20 2.17 (ov) 2.16 (ov) 2.19 (ov)
21 1.17 d(6.1) 1.16 d(6.4) 1.18 (ov)
23 4.92∼4.94m 4.85∼4.87m 4.91∼4.93m
24 5.62 d(8.4) 5.63 d(8.1) 5.62 d(8.6)
26 1.67 s 1.64 s 1.67 s
27 1.76 s 1.71 s 1.74 s
28 1.41 s 1.43 s 1.36 s
29 1.10 s 1.10 s 1.18 s
30 0.70 s 0.68 s 0.77 s
1󸀠 5.02 d(7.7) 5.11 d(7.7) 5.08 d(7.7)
1󸀠󸀠 4.96 d(7.8) 4.95 d(7.5) 4.97 d(7.8)
1󸀠󸀠󸀠 5.50 d(7.7)

Table 3-10-10: Cos, MFs, and TSs of cucurbitane-type saponins 3-10-38∼3-10-67.

No. Compounds MFs Test
solvents

References

3-10-38 karaviloside XI C36H60O10 C5D5N [267]
3-10-39 karaviloside VII C37H60O8 C5D5N [267]
3-10-40 charantoside V C37H60O8 C5D5N [268]
3-10-41 charantoside VI C37H60O8 C5D5N [268]
3-10-42 charantoside III C36H56O7 C5D5N [268]
3-10-43 charantoside IV C36H56O7 C5D5N [268]
3-10-44 karaviloside VIII C36H58O9 C5D5N [267]
3-10-45 goyaglycoside-f C42H68O13 C5D5N [261]
3-10-46 karaviloside IX C42H68O14 C5D5N [267]
3-10-47 karaviloside X C42H68O14 C5D5N [267]
3-10-48 goyaglycoside-e C42H68O13 C5D5N [261]
3-10-49 charantoside II C38H62O9 C5D5N [268]
3-10-50 goyaglycoside-a C37H60O9 C5D5N [261]
3-10-51 goyaglycoside-b C37H60O9 C5D5N [261]
3-10-52 goyaglycoside-c C38H62O9 C5D5N [261]
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Table 3-10-10 (continued)

No. Compounds MFs Test
solvents

References

3-10-53 goyaglycoside-d C38H62O9 C5D5N [261]
3-10-54 charantoside I C37H58O8 C5D5N [268]
3-10-55 karaviloside VI C37H58O9 C5D5N [267]
3-10-56 charantoside C C37H58O9 CDCl3 [269]
3-10-57 charantoside VII C36H54O8 C5D5N [268]
3-10-58 charantoside B C36H58O9 C5D5N [269]
3-10-59 charantoside A C37H60O9 C5D5N [269]
3-10-60 7β,25-dimethoxycucurbita-5(6),23(E)-dien-19-

al 3-O-β-D-allopyranoside
C38H62O9 C5D5N [262]

3-10-61 charantoside VIII C38H62O9 C5D5N [268]
3-10-62 khekadaengoside G C36H52O10 C5D5N [257]
3-10-63 khekadaengoside I C36H52O11 C5D5N [257]
3-10-64 khekadaengoside J C42H64O16 C5D5N [257]
3-10-65 khekadaengoside H C36H52O10 C5D5N [257]
3-10-66 Aoibaclyin C36H52O10 CDCl3 [270]
3-10-67 colocynthoside B C42H62O15 C5D5N [258]
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Table 3-10-11: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-38, 3-10-39, and 3-10-
44∼3-10-46.

H 3-10-38 3-10-39 3-10-44 3-10-45 3-10-46

3 3.65 br s 3.69 br s 3.51 br s 3.69 br s 3.65 br s
6 6.18 d(9.5) 6.21 d-like 6.14 d(9.9) 6.19 d(9.2) 6.19 d(9.6)
7 5.55 dd(3.9, 9.5) 5.57 dd(4.0, 9.8) 5.62 dd(3.6, 9.9) 5.61 dd-like 5.54m
8 – – – 2.31 br s –
18 0.79 s 0.80 s 0.77 s 0.79 s 0.74 s
19 3.58 d(7.9) 3.59 d(8.0) 3.55 d(8.3) 3.61 ABq(8.2) 3.58 d(7.9)

3.76 d(7.9) 3.73 d(8.0) 3.74 d(8.3) 3.67 ABq(8.2) 3.73 d(7.9)
20 – – –
21 1.12 d(6.4) 1.06 d(6.4) 1.16 d(6.9) 1.12 d(6.3) 1.14 d(6.9)
22 – – 4.02 dd(2.2, 7.9) – 4.01 dd-like
23 4.53 ddd-like 3.96m 4.64 t-like – 4.68 t-like
24 3.52 d-like 5.23 d-like 5.51m 5.56 d-like 5.54m
26 1.61 s 1.71 s 1.64 s 1.68 s 1.63 s
27 1.63 s 1.75 s 1.85 s 1.71 s 1.83 s
28 1.46 s 1.52 s 1.35 s 1.49 s 1.48 s
29 0.89 s 0.93 s 0.89 s 0.92 s 0.91 s
30 0.88 s 0.90 s 0.87 s 0.89 s 0.88 s
OMe 3.30 s(23-OMe)
1󸀠 5.37 d(7.9) 4.90 d(7.6) 5.53 d(7.9) 4.87 d(7.6) 4.84 d(7.6)
1󸀠󸀠 5.34 d(7.9) 5.54 d(7.9)
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Table 3-10-12: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-40∼3-10-43 and 3-10-
49.

H 3-10-40 3-10-41 3-10-42 3-10-43 3-10-49

1α 1.35 1.35 1.34 1.34 1.44
1β 1.77 1.77 1.77 1.78 1.90
2α 1.78 1.78 1.78 1.80 1.74
2β 2.37 2.34 2.33 2.33 2.13 dq(13.1, 3.7)
3 3.70 br s 3.65 br s 3.71 br s 3.66 br s 3.70 br s
6 6.20 dd(2.0, 9.6) 6.19 d(9.6) 6.21 dd(2.0, 9.6) 6.20 dd(2.1, 9.6) 6.15 dd(2.4, 9.6)
7 5.56 dd(3.8, 9.6) 5.56 dd(3.8, 9.6) 5.58 dd(3.8, 9.6) 5.58 dd(3.5, 9.6) 5.61 dd(3.8, 9.6)
8 2.31 2.31 br s 2.32 2.34 3.13 br s
10 2.29 2.29 2.28 2.31 2.47 dd(5.8, 12.7)
11α 1.62 1.64 1.63 1.62 1.76
11β 1.34 1.34 1.33 1.33 1.67
12α 1.61 1.61 1.56 1.54 1.66
12β 1.52 1.51 1.45 1.46 1.61
15α 1.26 1.27 1.28 1.30 α1.30(2H)
15β 1.19 1.20 1.21 1.22
16α 1.95 1.98 1.94 1.95 1.96
16β 1.43 1.35 1.32 1.32 1.43
17 1.45 1.53 1.47 1.47 1.48
18 0.79 s 0.78 s 0.78 s 0.78 s 0.95 s
19α 3.59 d(7.9) 3.58 d(8.3) 3.61 d(8.0) 3.61 d(8.3) 4.88 s
19β 3.73 d(7.9) 3.75 d(8.3) 3.74 d(8.0) 3.77 d(8.3)
20 1.92 1.55 1.49 1.51 1.94
21 1.05 d(6.5) 1.04 d(5.5) 0.93 d(5.8) 0.94 d(6.2) 1.08 d(6.2)
22 1.05, 1.85 1.57, 1.72 1.84, 2.31 1.84, 2.30 1.07, 1.86
23 4.13 dt(9.9, 3.1) 4.11 dt(8.9, 5.1) 5.77 ddd 5.78 ddd 4.13 dt(9.0, 3.1)

(6.2, 6.8, 14.8) (6.2, 8.1, 15.1)
24 5.22 dt(8.6, 1.4) 5.16 br d(8.9) 6.31 d(14.8) 6.31 d(15.1) 5.22 d(9.0)
26 1.75 d(1.1) 1.75 s 4.98 s, 5.03 s 4.98 s, 5.04 s 1.74 br s
27 1.71 d(1.0) 1.73 s 1.92 s 1.92 s 1.71 br s
28 0.93 s 0.89 s 0.93 s 0.90 s 0.82 s
29 1.53 s 1.47 s 1.54 s 1.48 s 1.44 s
30 0.89 s 0.86 s 0.87 s 0.87 s 0.93 s
OMe 3.30 s(23-OMe) 3.30 s(23-OMe) 3.48 s(C-19)

3.28 s(C-23)
1󸀠 4.91 d(7.9) 5.38 d(7.9) 4.92 d(7.9) 5.40 d(7.9) 5.46 d(7.6)
2󸀠 3.99 t(7.9) 3.92 dd(2.7, 7.9) 4.00 t(7.9) 3.94 dd(2.4, 7.9) 3.88 dd(2.0, 7.6)
3󸀠 4.23 t(9.0) 4.68 t(2.7) 4.22 t(8.9) 4.69 t(2.4) 4.71 t(2.0)
4󸀠 4.19 t(9.0) 4.17 br dd(2.4,

9.2)
4.20 t(8.9) 4.18 br d(9.6) 4.18 dd(2.0, 9.7)

5󸀠 3.97 ddd 4.45 3.98 4.46 4.45
(3.1, 5.5, 8.2)

6󸀠 4.40 dd(5.5,
11.7)

4.37 dd(5.1,
11.7)

4.41 dd(5.5,
11.7)

4.38 dd(5.1,
11.7)

4.37 dd(4.8, 11.3)

4.57 dd(2.4,
11.7)

4.52 dd(2.4,
11.7)

4.57 br d(11.7) 4.53 br d(11.7) 4.52 dd(2.0, 11.3)
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Table 3-10-13: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-47, 3-10-48, and 3-10-
50∼3-10-52.

H 3-10-47 3-10-48 3-10-50 3-10-51 3-10-52

3 3.62 br s 3.64 br s 3.73 br s 3.70 br s 3.73 br s
6 6.18 d(9.8) 6.18 d(9.9) 6.16 dd(2.0, 9.6) 6.15 dd(2.0, 9.6) 6.17 dd(1.7, 9.6)
7 5.77 dd(3.6, 9.8) 5.56 dd(3.3, 9.9) 5.62 dd(3.6, 9.6) 5.61 dd(3.3, 9.6) 5.65m
8 – 2.31 br s 3.12 dd-like 3.13 dd-like 3.13 dd-like
18 0.75 s 0.77 s 0.90 s 0.90 s 0.92 s
19 3.59 d(8.3) 3.65 ABq(7.9) 4.84 s 4.88 s 4.85 s

3.76 d(8.3) 3.71 ABq(7.9)
21 1.15 d(7.0) 0.98 d(5.6) 0.97 d(5.3) 0.98 d(5.3)
22 4.01 dd-like – – – –
23 4.63 t-like 5.79 ddd-like 5.92m 5.92m 5.65m
24 5.52 d(10.2) 6.01 d(15.8) 5.92m 5.92m 5.55d(15.8)
26 1.63 s 1.54 s 1.54 s 1.54 s 1.33 s
27 1.85 s 1.60 s 1.54 s 1.54 s 1.33 s
28 1.45 s 1.45 s 1.47 s 1.44 s 1.48 s
29 0.89 s 0.90 s 0.86 s 0.83 s 0.86 s
30 0.89 s 0.89 s 0.89 s 0.89 s 0.92 s
OMe 3.44 s(19-OMe) 3.50 s(19-OMe) 3.44 s(19-OMe)

3.22 s(25-OMe)
1󸀠 5.34 d(7.9) 5.35 d(8.5) 4.95 d(7.6) 5.44 d(7.6) 4.95 d(7.6)
1󸀠󸀠 5.56 d(7.9) 4.98 d(7.6)

Table 3-10-14: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-53∼3-10-57.

H 3-10-53 3-10-54 3-10-55 3-10-56 3-10-57

1 – α 1.44, β 1.90 – 1.54 (ov) α 1.47, β 1.70
2 – α 1.78 – 1.75m α 1.77

β 2.18 dq(13.5, 3.5) β 2.46 dd(13.0,
3.5)

3 3.69 br s 3.75 br s 3.67 br s 3.48 br s 3.68 br s
6 6.15 dd(1.8, 9.8) 6.18 dd(2.4, 9.6) 5.65m 6.20 d(9.6) 6.33 dd(2.0, 9.7)
7 5.62 dd(3.7, 9.7) 5.63 dd(3.5, 9.6) 6.33 dd(2.1, 9.5) 5.69 dd(3.6, 9.6) 5.63 dd(3.1, 9.7)
8 3.14 dd-like β 3.13 br s – 2.04 br s β 2.57 t(2.0)
10 – α 2.47 dd(5.9, 12.7) – 2.62 dd(6.6, 13.2) α 2.67 dd

(5.5, 12.4)
11 – α 1.74, β 1.63 – 1.70 (ov) α 1.71

β 2.41 dt(5.5,
15.2)

12 – α 1.61, β 1.52 – 1.30 (ov) α 1.51, β 1.58
1.69 (ov)

15 – αβ 1.31(2H) – 1.35m α 1.28, β 1.20
16 – α 1.94, β 1.31 – 1.05 (ov) α 1.91, β 1.30
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Table 3-10-14 (continued)

H 3-10-53 3-10-54 3-10-55 3-10-56 3-10-57

17 – α 1.51 – 1.49m α 1.49
18 0.93 s 0.90 s 0.89 s 0.92 s 0.87 s
19 4.89 s 4.86 s
20 – 1.50 – 1.55m 1.48
21 0.99 d(5.4) 0.95 d(5.8) 0.95 d-like 0.91 d(6.6) 0.92 d(5.8)
22 – 1.84 – 1.79 (ov) 1.81

2.30 br dd(5.8, 13.4) 2.18 dd(3.6, 13.8) 2.28 br dd(6.2,
13.4)

23 5.66 ddd 5.77 ddd 5.65m 5.51m 5.76 ddd
(5.6, 8.6, 15.8) (5.8, 8.2, 15.1) (6.2, 8.6, 15.1)

24 5.55 d(15.8) 6.31 d(15.1) 5.57 d(15.9) 5.40 d(16.2) 6.30 d(15.1)
26 1.33 s 4.98 s 1.33 s 1.24 s 4.98 br s

5.03 s 5.03 br s
27 1.33 s 1.92 s 1.33 s 1.24 s 1.91 s
28 1.44 s 0.86 s 1.58 s 0.92 s 0.94 s
29 0.83 s 1.50 s 0.94 s 1.24 s 1.60 s
30 0.93 s 0.90 s 0.83 s 0.83 s 0.82 s
OMe 3.50 s(19-OMe) 3.45 s(19-OMe) 3.22 s(25-OMe) 3.15 s(25-OMe)

3.22 s(25-OMe)
1󸀠 5.43 d(7.7) 4.99 d(7.9) 4.83 d(7.9) 4.72 d(7.8) 4.86 d(7.9)
2󸀠 – 4.00 t(7.9) – 3.42 dd(3.0, 7.8) 3.97 dd(7.9, 8.9)
3󸀠 – 4.26 t(8.9) – 4.23 t(3.0) 4.20 t(8.9)
4󸀠 – 4.22 t(8.9) – 3.57 dd(3.0, 9.6) 4.13 t(8.9)
5󸀠 – 3.99 – 3.67m 3.95
6󸀠 – 4.42 dd(4.4, 11.3) – 3.75 dd(5.4, 10.8) 4.38 dd(5.5,

12.1)
4.59 br d(11.3) 3.89 dd(4.2, 10.8) 4.56 dd(2.4,

12.1)

Table 3-10-15: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-58∼3-10-62.

H 3-10-58 3-10-59 3-10-60 3-10-61 3-10-62

1 1.41 d(5.4),
2.38 (ov)

1.41 d(5.4), 2.36 (ov) 1.54, 1.91 α 1.57, β 1.82 6.44 d(2.4)

2 1.88m 2.10 dd(3.6, 13.8) 1.89, 2.46 α 1.92
β 2.44 dq(13.2, 2.6)

3 3.50 br s 3.54 br s 3.68 br s 3.74 br s
6 5.83 d(4.2) 5.92 d(4.2) 6.05 d(5.0) 6.07 d(4.9) 5.62 br s
7 3.98 d(4.2) 3.53 d(4.2) 3.47 d(5.5) 3.48 br d(5.4) 2.10m

1.85m
8 1.90 br s 1.55 br s 2.18 s β 2.19 s 1.96m
10 2.56 dd(4.8,

12.6)
1.56 (ov) 2.56 α 2.57 3.65 br s
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Table 3-10-15 (continued)

H 3-10-58 3-10-59 3-10-60 3-10-61 3-10-62

11 1.55 (ov) 1.56 (ov) 1.91, 2.58 α 1.44, β 2.59
12 1.22 d(2.4),

1.67 (ov)
1.68m 1.56 α 1.58, β 1.52 3.25 d(14.9)

2.77 d(14.9)
15 1.35m 1.39m 1.33 α 1.34, β 1.14 1.85m

1.67 dd(14.2, 3.2)
16 2.05 (ov) 2.05 (ov) – α 1.94, β 1.33 4.84 td(10.3, 3.5)
17 1.49m 1.52m 1.49 α 1.55 2.12 d(9.5)
18 0.90 s 0.96 s 0.93 s 0.94 s 1.24 s
19 9.80 s 9.72 s 10.24 s 10.21 s 1.64 s
20 1.71m 2.60m 1.53 1.53
21 0.96 d(6.6) 0.95 d(6.6) 0.98 d(5.0) 0.98 d(5.4) 1.49 s
22 1.61m 1.73 (ov) 1.84 1.85 1.96m, 1.63

2.15 dd(3.6, 13.8) 2.24 dd(5.3, 13.0) 2.24 br d(5.4, 13.5)
23 4.39 dt 5.58 (ov) 5.65 ddd 5.65 4.95m

(2.4, 8.4) (5.3, 8.5, 15.8)
24 5.13 d(8.4) 5.58 (ov) 5.56 d(15.8) 5.57 d(15.7) 5.42 d(9.3)
26 1.66 s 1.26 s 1.34 s 1.72 s 1.60 s
27 1.63 s 1.26 s 1.34 s 1.34 s 1.39 s
28 1.05 s 1.09 s 1.10 s 1.14 s 1.24 s
29 1.27 s 1.32 s 1.59 s 1.34 s 1.39 s
30 0.78 s 0.82 s 0.76 s 0.78 s 1.01 s
OMe 3.26 s(7-OMe) 3.20 s(7-OMe) 3.20 s(7-OMe)

3.23 s(25-OMe) 3.23 s(25-OMe)
1󸀠 4.61 d(7.8) 4.66 d(7.8) 5.32 d(8.0) 4.86 d(8.3) 5.44 d(7.8)
2󸀠 3.22 dd(3.0,

7.8)
3.29 dd(3.0, 7.8) 3.84 br d(6.5) 3.87 t(8.3) 4.20 dd(8.3, 8.3)

3󸀠 4.10 t(3.0) 4.03 t(3.0) 4.66 br s 4.20 t(8.9) 4.28 dd(8.8, 8.8)
4󸀠 3.42 dd(3.0,

9.6)
3.46 dd(3.0, 9.6) 4.15 br d(7.5) 4.15 t(8.9) 4.46 dd(9.0, 9.0)

5󸀠 3.60m 3.64m 4.46m 3.94 4.04m
6󸀠 3.61m 3.63m 4.51 br d(11.5) 4.36 dd(5.1, 11.7) 4.68 br d(12.0)

3.78 d(8.4) 3.80 d(8.4) 4.35 dd(5.0, 11.5) 4.54 dd(2.4, 11.7) 4.56 dd(12.0, 3.2)

Table 3-10-16: 1H NMR spectroscopic data of cucurbitane-type saponins 3-10-63∼3-10-67.

H 3-10-63 3-10-64 3-10-65 3-10-66 3-10-67

1 6.48 d(2.5) 6.37 d(2.4) 6.44 d(2.2) 6.27 d(2.4) 6.41 d(2.4)
6 5.59 br s 5.63 br s 5.62 br s 5.77 br s 5.64 dd(2.4, 2.4)
7 1.78m, 2.10m 1.85m, 2.07m 1.85m, 2.06m 2.01m α 1.91m, β 2.07m

2.34br d(11.6)
8 1.95m 1.95m 1.95m 2.03m 1.97br d(ca. 8)
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Table 3-10-16 (continued)

H 3-10-63 3-10-64 3-10-65 3-10-66 3-10-67

10 3.65 br s 3.63 br s 3.65 br s 3.43 br s 3.65 br s
12 3.32 d(14.7) 3.34 d(14.9) 3.26 d(14.9) 2.57 d(15.0) 2.82 d(15.0)

2.80 d(14.7) 2.80 d(14.7) 2.16 d(14.9) 3.04 d(15.0) 3.35 d(15.0)
15 1.90m 1.92m 1.88m 1.53 dd 1○ α 1.97m

1.74 dd(13.4, 3.2) 1.60 dd(12.7, 3.1) 1.63 dd(14.2, 2.9) 1.83 (ov) β 1.65 dd(3.1,
13.2)

16 4.96 td(10.3, 3.2) 4.57m 5.07 td(9.5, 2.5) 4.38 dt 1○ 5.10 ddd
(3.1, 9.5, 10.1)

17 2.99 d(9.8) 2.20 d(9.5) 2.16 d(9.3) 1.90 d(9.8) 2.19 d(9.5)
18 1.30 s 1.21 s 1.25 s 0.90 s 1.25 s
19 1.68 s 1.39 s 1.66 s 0.93 s 0.98 s
21 1.78 s 1.48 s 1.48 s 1.30 s 1.51 s
22 3.53 br s 2.44 d(13.9) 1.73 d(13.7) 1.40m 1.80m, 2.02m

2.00m 1.95m
23 5.22 d(8.3) 4.98m 4.89 dd(7.6, 7.3) 4.52m 5.02br dd(ca. 7, 8)
24 6.02 d(8.0) 4.40m 6.53 d(8.3) 5.12 d(8.2) 6.97 dd(1.2, 8.2)
26 1.62 s 1.58 s 1.65 s 1.67 s 4.29 br s(2H)
27 1.37 s 1.54 s 1.40 s 1.69 s 1.86 s
28 1.20 s 1.38 s 1.24 s 1.27 s 1.40 s
29 1.45 s 1.39 s 1.41 s 1.21 s 1.36 s
30 1.03 s 0.95 s 0.99 s 1.27 s 1.43 s
1󸀠 5.47 d(7.6) 5.50 d(7.8) 5.45 d(7.6) 4.68 d(7.9) 5.52 d(7.9)
2󸀠 4.22 dd(8.8, 7.8) 4.34 dd(9.3, 9.0) 4.21 dd(8.5, 8.1) 3.31 dd 1○ 4.26 dd(7.9, 8.9)
3󸀠 4.29 dd(9.0, 8.8) 4.42 4.28 dd(9.0, 8.8) 3.60 (ov) 4.44m
4󸀠 4.48 dd(9.3, 9.0) 4.26 4.46 dd(9.3, 9.0) 3.56 (ov) 4.33 dd(9.2, 9.5)
5󸀠 4.05m 3.93m 4.04m 3.40 (ov) 3.94m
6󸀠 4.70 dd(12.2, 2.4) 4.57 4.68 dd(12.2, 2.2) 3.92 br d(10.4) 4.42 dd(4.6, 11.9)

4.57 dd(12.2, 3.4) 4.44 4.55 dd(12.0, 3.2) 4.07 br d(11.0) 4.56 dd(2.5, 11.9)
1󸀠󸀠 6.29 br s 6.29 d(1.5)
2󸀠󸀠 4.76 br d(2.0) 4.74 dd(1.5, 3.4)
3󸀠󸀠 4.42 4.47 dd(3.4, 9.2)
4󸀠󸀠 4.26 4.28m
5󸀠󸀠 4.63m 4.70m
6󸀠󸀠 1.79 d(6.1) 1.80 d(6.1)
1○Unresolved.
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3.11 Steroidal Saponins

Table 3-11-1: Cos, MFs, and TSs of steroidal saponins 3-11-1∼3-11-55.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-1 icogenin 1 C46H76O18 C5D5N [271]
3-11-2 26-O-β-D-glucopyranosyl-furost-5(6),20(22)-dien-

3β,26-diol
C33H52O8 CD3OD [272]

3-11-3 tropeoside A1 C39H64O14 CD3OD [273]
3-11-4 tropeoside B1 C38H62O13 CD3OD [273]
3-11-5 namonin E C51H80O22 C5D5N [274]
3-11-6 26-[(β-D-glucopyranosyl)oxy]-3β-hydroxy-22α-

methoxyfurosta-5,25(27)-diene-1β-yl-O-β-D-
apipfuranosyl-(1→3)-α-L-rhamnopyranosyl-(1→2)-O-
[β-D-xylopyranosyl-(1→3)]-α-L-arabinopyranoside

C55H88O26 C5D5N [275]

3-11-7 atropuroside F C39H62O16 C5D5N [276]
3-11-8 atropuroside G C39H62O15 C5D5N [276]
3-11-9 neoprotodioscin C51H86O22 C5D5N [277]
3-11-10 borivilianoside A C56H94O27 C5D5N [278]
3-11-11 (25S)-3β,5β,22α-furostane-3,22,26-triol-3-O-β-D-

xylopyranosyl-(1→2)-[β-D-xylopyranosyl-(1→4)]-β-D-
glucopyranosyl-26-O-β-D-glucopyranoside

C49H82O22 C5D5N [279]

3-11-12 (25S)-3β,5β,22α-furostane-3,22,26-triol-3-O-α-L-
rhamnopyranosyl-(1→2)-β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl-26-O-β-D-
glucopyranoside

C51H86O23 C5D5N [280]

3-11-13 elephanoside B C51H86O24 C5D5N [281]
3-11-14 shatavarin I C51H86O23 C5D5N [282]
3-11-15 26-O-β-D-glucopyranosyl-22α-methoxy-(25R)-

furostan-3β,26-diol-3-O-{β-D-glucopyranosyl-
(1→2)-β-D-glucopyranoside}

C46H78O19 C5D5N [283]

3-11-16 borivilianoside B C57H96O27 C5 D5N [278]
3-11-17 borivilianoside C C57H96O28 C5 D5N [278]
3-11-18 (25S)-3β,5β,22α-22-methoxyfurostane-3,26-diol-

3-O-β-D-xylopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranosyl-26-O-β-D-
glucopyranoside

C50H84O22 C5D5N [279]

3-11-19 (25S)-3β,5β,22α-22-methoxyfurostane-3,26-diol-
3-O-β-D-xylopyranosyl-(1→2)-β-D-glucopyranosyl-
26-O-β-D-glucopyranoside

C45H76O18 C5D5N [279]

3-11-20 pentandroside F C57H96O30 CD3OD [284]
3-11-21 trigoneoside Xa C45H76O19 C5D5N [285]
3-11-22 trigoneoside Xb C45H76O19 C5D5N [285]
3-11-23 trigoneoside XIb C44H74O19 C5D5N [285]
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Table 3-11-1 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-24 26-O-β-D-glucopyranosyl-(25S)-5α-furostan-22-
methoxy-2α,3β,26-triol-3-O-β-D-
glucopyranosyl(1→2)-β-D-glucopyranosyl(1→4)-β-D-
galactopyranoside

C52H88O25 C5D5N [286]

3-11-25 elephanoside E C45H76O20 C5D5N [281]
3-11-26 elephanoside F C51H86O25 C5D5N [281]
3-11-27 trigoneoside XIIa C45H74O18 C5D5N [285]
3-11-28 trigoneoside XIIb C45H74O18 C5D5N [285]
3-11-29 parisyunnanoside A C50H82O23 C5D5N [287]
3-11-30 26-O-β-D-glucopyranosyl(25R)-furost-5-ene-

3β,22α,26-triol-3-O-α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)-[α-L-rhamnopyranosyl-
(1→2)]-β-D-glucopyranoside

C57H92O26 C5D5N [288]

3-11-31 smilacinoside C C45H74O18 C5D5N [289]
3-11-32 (25S)-26-O-(β-D-glucopyranosyl)-furost-5-ene-

3β,22α,26-triol-3-O-β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→4)-β-D-glucopyranoside

C51H84O24 C5D5N [290]

3-11-33 26-O-β-D-glucopyranosyl-22-methoxy-3β,26-
dihydroxy-(25R)-furost-5-ene-3-O-α-L-
rhamnopyranosyl-(1→4)-α-L-rhamnopyranosyl-
(1→4)-[α-L-rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside

C58H96O26 C5D5N [291]

3-11-34 (25R)-26-[(α-L-rhamnopyranosyl)oxy]-22α-
methoxyfurost-5-ene-3β-yl-O-β-D-glucopyranosyl-
(1→3)-O-[6-acetyl-β-D-glucopyranosyl-(1→3)]-O-β-
D-glucopyranoside

C54H88O24 CD3OD [292]

3-11-35 borivilianoside D C56H92O27 C5D5N [278]
3-11-36 tuberoside A C45H74O18 C5D5N [293]
3-11-37 tuberoside B C51H84O22 C5D5N [293]
3-11-38 26-O-β-D-glucopyranosyl-22α-hydroxy-5β-furost-

25(27)-ene-1β,3β,6β,26-tetraol-3-O-β-D-
galactopyrnoside

C39H64O16 C5D5N [294]

3-11-39 ceparoside C C51H82O22 C5D5N [295]
3-11-40 ceparoside D C51H82O22 C5D5N [295]
3-11-41 parisyunnanoside B C50H80O21 C5D5N [287]
3-11-42 smilaxchinoside A C51H82O22 C5D5N [296]
3-11-43 smilaxchinoside B C57H92O26 C5D5N [296]
3-11-44 smilaxchinoside C C45H72O18 C5D5N [296]
3-11-45 26-[(β-D-glucopyranosyl)oxy]-22α-methoxyfurosta-

5,25(27)-diene-3β-yl-O-β-D-glucopyranosyl-
(1→6)-O-[α-L-rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside

C52H84O23 C5D5N [275]
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Table 3-11-1 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-46 26-O-β-D-glucopyranosyl-(25R)-5α-furostan-12-one-
3β,22α,26-triol-3-O-β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl (1→4)-β-D-galactopyranoside

C51H84O25 C5D5N [286]

3-11-47 elephanoside C C51H84O25 C5D5N [281]
3-11-48 elephanoside D C45H74O20 C5D5N [281]
3-11-49 26-O-β-D-glucopyranosyl-3-O-[{β-D-

xylopyranosyl(1→3)}
{β-D-galactopyranosyl(1→2)}-β-D-
glucopyranosyl(1→4)-β-D-glucopyranosyl]-5α-
furostan-12-one-3β,22,26-triol

C56H92O29 C5D5N [297]

3-11-50 26-O-β-D-glucopyranosyl-3-O-[{β-D-
xylopyranosyl(1→3)}
{β-D-galactopyranosyl(1→2)}-β-D-
glucopyranosyl(1→4)-β-D-glucopyranosyl]-5α-furost-
20(22)-en-12-one-3β,26-diol

C56H90O28 C5D5N [297]

3-11-51 smilaxchinoside D C45H72O18 C5D5N [296]
3-11-52 3-O-[α-L-rhamnopyranosyl-(1→2)]-[β-D-

glucopyranosyl (1→3)]-β-D-glucopyranosyl-26-O-β-
D-glucopyranosyl cholest-5-ene-16,22-dione

C51H82O23 C5D5N [298]

3-11-53 dioscoreside A C51H82O24 C5D5N [299]
3-11-54 dioscoreside B C51H82O24 C5D5N [299]
3-11-55 namonin F C44H68O19 C5D5N [274]
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Table 3-11-2: 1H NMR spectroscopic data of steroidal saponins 3-11-1∼3-11-5.

H 3-11-1 3-11-2 3-11-3 3-11-4 3-11-5

1 0.96m 1.07 td(13.5, 3.5) 3.36 dd(7.2, 3.5) 3.36 dd(7.2, 3.5) 3.75 dd(11.0, 3.6)
1.70m 1.86 dt(13.5, 3.5)

2 ax 1.85m 1.48m 2.08 (ov) 2.09 (ov) –
eq 2.06m 1.79m 1.70 (ov) 1.70 (ov)

3 4.00 3.38m 3.31 (ov) 3.30 (ov) 3.83m
4 2.70m 2.21m 2.24 dd(11.5, 7.3) 2.27 dd(11.5, 7.3) –

2.24m 2.20 dd(11.5, 3.5) 2.21 dd(11.5, 3.5)
6 5.33 br d 5.34m 5.55 dd(5.5, 2.5) 5.56 dd(5.5, 2.5) 5.59 d(5.2)
7 1.46m 1.59m 1.98 (ov) 1.98 (ov) –

1.85m 2.01m 1.96 (ov) 1.98 (ov)
8 1.55m 1.59m 1.52m 1.50m –
9 1.15m 0.97 td(11.4, 5.0) 1.31 (ov) 1.29 (ov) –
11 1.41m 1.54m 2.56 dd(10.5, 2.5) 2.55 dd(10.5, 2.5) –

1.57m 1.41m 1.43m
12 1.70 1.28 td(12.6, 5.0) 1.70 (ov) 1.70 (ov) –

1.82 dt(12.6, 3.5) 1.19 (ov) 1.20 (ov)
14 0.89m 1.04m 1.17 (ov) 1.16 (ov) –
15 1.47m 1.40 td(13.2, 5.7) 1.98 (ov) 1.98 (ov) –

2.02m 2.15m 1.31 (ov) 1.31 (ov)
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Table 3-11-2 (continued)

H 3-11-1 3-11-2 3-11-3 3-11-4 3-11-5

16 4.51 4.71m 4.60 q(5.5) 4.60 q(5.5) 4.78m
17 1.79m 2.49 d(10.3) 1.72 (ov) 1.72 (ov) –
18 0.80 s 0.71 s 0.80 s 0.80 s 0.80 s
19 1.02 s 1.03 s 1.09 s 1.09 s 1.37 s
20 1.91m 2.07 (ov) 2.08 (ov)
21 1.11 d(5.8) 1.60 s 0.99 d(6.6) 0.99 d(6.6) 1.68 s
23 1.60m 2.09m 1.72 (ov) 1.72 (ov) –

2.12m 1.63 (ov) 1.63 (ov)
24 1.55m 1.24m 1.40 (ov) 1.40 (ov) –

1.63m 1.31 (ov) 1.31 (ov)
25 1.55 br s 1.76m 1.71 (ov) 1.71 (ov) –
26 ax 4.56m 3.38m 3.87 dd(8.5, 6.9) 3.85 dd(8.5, 6.9) 3.93m

eq 3.48m 3.70 dd(9.5, 6.6) 3.30 (ov) 3.30 (ov) 3.62m
27 0.65 br s 0.94 d(7.0) 0.97 d(6.6) 0.97 d(6.6) 1.02 d(6.5)
OMe 3.56 s

(22-OMe)
1󸀠 4.87 4.22 d(7.7) 4.30 d(7.8) 4.27 d(7.5) 4.86 d(7.0)
2󸀠 4.00 3.17 dd(8.8, 7.7) 3.70 dd(7.8, 6.8) 3.68 dd(7.5, 6.8) 4.21m
3󸀠 4.15 3.33 br t(8.8) 3.68 dd(6.8, 2.5) 3.88 dd(6.8, 7.0) 4.32m
4󸀠 4.02 3.27 dd(9.5, 8.8) 3.87 dd(3.2, 2.5) 3.65 ddd 5.44 dt(6.3, 9.0)

(2.0, 7.0, 8.5)
5󸀠 3.80 3.23m 3.44 (ov) 3.50 dd(2.0, 11.5) 4.28m

3.95 dd(8.5, 11.5) 3.67m
6󸀠 4.38m 3.66 dd(11.7, 5.5) 3.47 (ov)

4.20m 3.85 dd(11.7, 2.0) 3.65 (ov)
OAc 2.05(4󸀠-OAc)
1󸀠󸀠 6.27 br s 5.30 bs 5.30 bs 6.31 br s
2󸀠󸀠 4.83 br s 3.89 bs 3.90 bs 4.78m
3󸀠󸀠 4.53 d(9.3) 3.72 d(6.5) 3.72 d(6.5) 4.54 dd(9.0, 3.5)
4󸀠󸀠 4.28 t(8.8) 3.40 dd(6.5, 6.0) 3.39 dd(6.5, 6.0) 4.28m
5󸀠󸀠 4.88 d(4.3) 4.10 dq(6.6, 6.0) 4.10 dq(6.6, 6.0) 4.70m
6󸀠󸀠 1.70 d(5.3) 1.25 d(6.6) 1.25 d(6.6) 1.74 d(6.3)
1󸀠󸀠󸀠 5.04 d(7.0) 4.97 d(7.2)
2󸀠󸀠󸀠 3.94 3.97m
3󸀠󸀠󸀠 4.14 br s 4.09 t(8.6)
4󸀠󸀠󸀠 4.04 4.14m
5󸀠󸀠󸀠 3.94 4.30m, 3.63m
6󸀠󸀠󸀠 4.53m,

4.38m
1󸀠󸀠󸀠󸀠 4.83 d(8.0)
2󸀠󸀠󸀠󸀠 4.03m
3󸀠󸀠󸀠󸀠 4.24m
4󸀠󸀠󸀠󸀠 4.22m
5󸀠󸀠󸀠󸀠 3.94m
6󸀠󸀠󸀠󸀠 4.57 dd(10.8, 4.5)

4.40 dd(10.8, 2.0)
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Table 3-11-3: 1H NMR spectroscopic data of steroidal saponins 3-11-6∼3-11-10.

H 3-11-6 3-11-7 3-11-8 3-11-9 3-11-10

1 3.79 dd(12.0, 3.9) 3.56 d(9.2) 3.57 d(9.3) α 0.96m 0.73 (ov)
β 1.74m 1.45∼1.50m

2 – 4.28 t(9.2) 4.28 t(9.3) α 1.82m 1.17 (ov)
β 2.07m (ov)

3 3.87m 3.92m 3.92m 3.92m 3.82 (ov)
4 – α 2.66 dd(6.3, 12.6) α 2.63 dd(5.7, 12.5) α 1.40m 1.25 (ov)

β 2.78 br d(12.6) β 2.78 t(12.5) β 1.87m (ov)
5 0.93 br dd 0.81∼0.86m
6 5.58 br d(5.5) 5.62 br d(5.1) 5.65 d(5.8) α, β 1.15m 1.11 (ov),

1.13 (ov)
7 – 1.85m 1.85m α 1.48m,

β 1.87m
1.23 (ov),
1.40 (ov)

8 – – – 1.56 br s 1.26∼1.33m
9 – 1.58m 1.54m 0.88m 0.39∼0.43m
11 – α 3.10 br d(9.8) α 3.07 br d(10.4) α, β 1.48m 1.31 (ov)

β 1.58m β 1.54m (ov)
12 – – – α 1.08m,

β 1.83m
0.97 (ov),
1.63 (ov)

14 – – – 1.11m 0.90 (ov)
15 – α 2.00m, β 1.50m α 1.98m, β 1.49m α 1.48m,

β 2.05m
1.24 (ov),
1.92 (ov)

16 4.41m 4.91m 4.45m 4.94m 4.86 (ov)
17 – 2.00m 1.77 dd(6.2, 8.2) 1.92 s 1.85∼1.89m
18 0.82 s 0.93 s 0.85 s 0.90 s 0.77 s
19 1.43 s 1.24 s 1.23 s 1.04 s 0.75 s
20 – 2.19m 2.20m 2.26m 2.12∼2.18m
21 1.11 d(6.9) 1.19 d(6.8) 1.10 d(6.7) 1.34 d(6.9) 1.23 d(6.5)
23 – 2.19m, 2.19m α 2.05m,

β 1.94m
1.99 (ov)

24 – 2.67m 2.38m α 2.05m,
β 1.69m

1.57 (ov),
1.95 (ov)

25 1.94m 1.80∼1.85m
26 4.60 d(12.7) 4.33 t(9.7) 4.35 br d(12.9) α 3.64 dd(5.7,

9.4)
3.55 (ov)

4.35 d(12.7) 4.56 br d(9.7) 4.61 br d(12.9) β 3.95 dd(5.7,
9.4)

3.82 (ov)

27 5.33 br s 5.32 br s 5.34 br s 1.01 d(6.5) 0.90 d(6.0)
5.04 br s 5.02 br s 5.04 br s

OMe 3.24 s(22-OMe)
1󸀠 4.69 d(7.3) 5.34 d(7.9) 5.26 d(7.9) 4.96 d(7.5) 4.72 d(7.5)
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Table 3-11-3 (continued)

H 3-11-6 3-11-7 3-11-8 3-11-9 3-11-10

2󸀠 4.62 dd(8.7, 7.3) – 4.50 t(7.9) 4.19m 4.30 (ov)
3󸀠 4.08 dd(8.7, 3.1) – – 4.20m 4.04 (ov)
4󸀠 4.40 br d(3.1) 4.61 br s – 4.33m 4.40 (ov)
5󸀠 4.24 (ov) 4.04m 3.74br d(12.0) 3.71m 3.82 (ov)

3.69 br d(11.3) 4.31 br d(12.0)
6󸀠 – α 4.07m,

β 4.15m
4.12 (ov)
4.52∼4.56m

1󸀠󸀠 6.35 d(1.5) 4.87 d(7.8) 4.91 d(7.7) 6.31 d(0.9) 5.96 br s
2󸀠󸀠 4.95 dd(3.1, 1.5) 4.01m – 4.78m 4.63∼4.67m
3󸀠󸀠 4.66 dd(9.4, 3.1) 3.92m – 4.56 dd(2.8,

9.0)
4.26∼4.30m

4󸀠󸀠 4.38 dd(9.4, 8.5) – – 4.29m 4.22 (ov)
5󸀠󸀠 4.83 dq(8.5, 6.0) 3.92m – 4.92m 4.72∼4.78m
6󸀠󸀠 1.68 d(6.0) – – 1.74 d(6.2) 1.62 d(6.0)
1󸀠󸀠󸀠 4.99 d(7.5) 5.79 d(1.0) 4.83 d(7.5)
2󸀠󸀠󸀠 3.90 dd(8.6, 7.5) 4.66m 4.02 (ov)
3󸀠󸀠󸀠 4.11 dd(8.6, 8.1) 4.50m 3.95 (ov)
4󸀠󸀠󸀠 4.12 (ov) 4.25m 4.02 (ov)
5󸀠󸀠󸀠 4.26 (ov) 4.88m 3.70 (ov)

3.68 dd(12.5, 11.0)
6󸀠󸀠󸀠 1.62 d(6.2) 3.91 (ov)

4.40 (ov)
1󸀠󸀠󸀠󸀠 6.23 d(2.5) 4.79 d(7.5) 5.04 d(7.8)
2󸀠󸀠󸀠󸀠 4.82 d(2.5) 3.99m 3.83 (ov)
3󸀠󸀠󸀠󸀠 – 4.19m 4.02 (ov)
4󸀠󸀠󸀠󸀠 4.64 d(9.2) 4.20m 4.03 (ov)

4.28 d(9.2)
5󸀠󸀠󸀠󸀠 4.15 br s 3.95m 3.54 (ov)

4.14 (ov)
6󸀠󸀠󸀠󸀠 α 4.38m,

β 4.53m
1󸀠󸀠󸀠󸀠󸀠 4.91 d(7.8) 4.70 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 4.06 dd(7.8, 7.7) 3.90 (ov)
3󸀠󸀠󸀠󸀠󸀠 4.24 dd(8.7, 7.7) 4.14 (ov)
4󸀠󸀠󸀠󸀠󸀠 4.23 dd(8.7, 8.7) 4.03 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.95 ddd 3.83 (ov)

(8.7, 5.5, 2.5)
6󸀠󸀠󸀠󸀠󸀠 4.55 dd(11.9, 2.5) 4.17 (ov)

4.39 dd(11.9, 5.5) 4.36 (ov)
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Table 3-11-4: 1H NMR spectroscopic data of steroidal saponins 3-11-11∼3-11-15.

H 3-11-11 3-11-12 3-11-13 3-11-14 3-11-15

1 1.42 (ov), 1.74 (ov) 1.20 (ov) – 1.75∼1.83m 1.84, 1.84
2 1.44 (ov) 1.10 (ov) 1.43m 1.14m 1.94

1.78 (ov) 1.84 (ov) 1.87m 1.78m 1.51
3 4.24m 4.29m 4.29m 4.24m 4.29
4 1.65 (ov) 1.20 (ov) – 1.43m, 1.78m 1.84, 1.49
5 2.14m 2.36 (ov) 2.20m 2.16m 2.16
6 1.70 (ov) 1.80 (ov) – 1.47m 1.86

1.78 br d(12.4) 1.82m 1.22
7 1.06 (ov) 1.10 (ov) 0.90m 1.20m 1.28

1.44 (ov) 1.14m 1.90m 0.99
8 1.36m 1.33m 1.43m 1.46m 1.51
9 1.15 (ov) 1.20 (ov) 1.22m 1.24m 1.31
11 1.10 (ov), 1.22 (ov) 1.18m, 1.27m 1.20m, 1.30m 1.34, 1.22
12 1.00 (ov) 1.20 (ov) 1.26m 1.08m 1.70

1.64 (ov) 1.65 (ov) 1.69m 1.71m 1.08
14 0.95 (ov) 0.98 (ov) 1.09m 1.04m 1.06
15 1.32 (ov) (ov) – 1.40 ddd 1.98

1.90m (6.1, 6.1, 12.8) 1.36
2.00m

16 4.90m 4.94m 4.99m 4.97 dt(7.1, 7.1) 4.51
17 1.91m 1.92 (ov) 2.04m 1.95m 1.79
18 0.78 s 0.79 s 0.86 s 0.86 s 0.83
19 0.87 s 0.90 s 0.95 s 0.94 s 0.99
20 2.16m 2.16m 2.21m 2.22 dq(6.8, 6.8) 2.24
21 1.24 d(6.7) 1.26 (ov) 1.33 d(6.7) 1.31 d(6.8) 1.17
23 1.94 (ov), 2.06 (ov) 1.96 (ov), 2.07 (ov) 2.03m, 2.03m 1.95m, 2.06m 1.93, 1.85
24 1.61 (ov), 1.95 (ov) 1.63 (ov), 1.97 (ov) 1.62m, 2.03m 1.66m, 2.06m 1.72, 1.46
25 1.84m 1.86m 1.87m 1.91m 1.88
26 3.43m, 3.98 (ov) 3.42 (ov), 4.00 (ov) 3.60 dd(4.5, 9.5) 3.46m, 4.08m 4.07, 3.54

3.92m
27 0.95 d(6.4) 0.98 d(6.5) 0.97 d(6.6) 1.01 d(6.8) 1.05
22-OMe 3.58 s
1󸀠 4.80 d(7.6) 4.90 d(7.5) 4.84 d(7.6) 4.85 d(7.8) 4.93 d(7.9)
2󸀠 4.02 t(7.8) 4.39 (ov) 4.79m 4.28 dd(8.0, 9.0) 4.19
3󸀠 4.17 (ov) 4.52 4.37m 4.26 dd(9.0, 9.0) 4.28
4󸀠 4.10 (ov) 4.04 (ov) 4.78 br s 4.48 dd(9.1, 9.1) 4.13
5󸀠 3.74m 3.85 (ov) – 3.59 ddd 3.84

(2.3, 3.1, 9.2)
6󸀠 4.30 (ov) 4.20 (ov) – 4.08 dd(3.1, 12.0) 4.29

4.36 (ov) 4.40 (ov) 4.22 br d(12.0) 4.46
1󸀠󸀠 5.17 d(7.4) 5.60 d(7.5) 5.57 d(7.7) 5.46 d(7.8) 5.35 d(7.4)
2󸀠󸀠 3.92 t(8.6) 4.00 dd(9.3, 9.8) – 4.08 dd(8.0, 9.2) 4.03
3󸀠󸀠 4.10 (ov) 4.08 (ov) – 4.26 dd(9.2, 9.2) 4.21
4󸀠󸀠 4.18m 3.84 (ov) 4.15 t(10.0) 4.34 dd(9.2, 9.2) 4.26
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Table 3-11-4 (continued)

H 3-11-11 3-11-12 3-11-13 3-11-14 3-11-15

5󸀠󸀠 3.64 t(10.5), 4.35 (ov) 3.84 (ov) 4.24m 3.97 ddd 3.93
(3.2, 4.5, 9.2)

6󸀠󸀠 4.19 (ov), 4.52 (ov) – 4.49 dd(4.5, 11.8) 4.45, 4.49
4.58 dd(3.2, 11.8)

1󸀠󸀠󸀠 4.92 d(7.6) 6.06 s 5.40 d(7.6) 5.92 br s 4.81 d(7.4)
2󸀠󸀠󸀠 3.85 t(8.3) 4.57 br s – 4.67 dd(1.5, 3.3) 3.99
3󸀠󸀠󸀠 4.10 (ov) 4.57 dd(7.6, 11.2) – 4.53 dd(3.3, 9.3) 4.17
4󸀠󸀠󸀠 4.06 (ov) 4.26 dd(9.9, 9.1) 4.20 t(10.0) 4.32 dd(9.3, 9.3) 4.15
5󸀠󸀠󸀠 3.56 (ov), 4.10 (ov) 4.89 (ov) – 4.99 dq(6.3, 9.3) 3.91
6󸀠󸀠󸀠 1.72 d(4.5) – 1.67 d(6.3) 4.51, 4.34
1󸀠󸀠󸀠󸀠 4.70 d(7.8) 4.70 d(7.6) 4.81 d(7.6) 4.81 d(7.8)
2󸀠󸀠󸀠󸀠 3.92 t(8.6) 3.92 (ov) – 4.03 dd(7.8, 9.0)
3󸀠󸀠󸀠󸀠 4.15 (ov) 4.18 dd(8.1, 8.3) – 4.25m
4󸀠󸀠󸀠󸀠 4.04 (ov) 3.97 dd(8.6, 8.3) – 4.25m
5󸀠󸀠󸀠󸀠 3.84m 3.85 3.81m 3.95 ddd

(2.7, 5.1, 9.3)
6󸀠󸀠󸀠󸀠 4.38 (ov) 4.19 (ov) – 4.40 dd(5.1, 11.8)

4.20 (ov) 4.38 (ov) 4.56 br d(2.7, 11.8)

Table 3-11-5: 1H NMR spectroscopic data of steroidal saponins 3-11-16∼3-11-20.

H 3-11-16 3-11-17 3-11-18 3-11-19 3-11-20

1 0.73 (ov) 0.68 (ov) 1.40 (ov) 1.43 (ov) –
1.45∼1.50m 1.40 (ov) 1.82 (ov) 1.76 (ov)

2 1.17 (ov) 1.58 (ov) 1.10 (ov) 1.46 (ov) 3.52m
1.98∼2.02m 1.66 (ov) 1.74 (ov) 3.89m

3 3.82 (ov) 3.83 (ov) 4.30 (ov) 4.20m –
4 1.25 (ov) 1.30∼1.34m 1.62 (ov) 1.76 (ov) –

1.72∼1.76m 1.76 (ov) 1.84 (ov)
5 0.82∼0.85m 0.78∼0.84m 2.08m 2.14m –
6 1.11 (ov) 1.00 (ov) 1.65 (ov) 1.72 (ov) –

1.13 (ov) 1.06 (ov) 1.80 br d(13.5) 1.82 (ov)
7 1.23 (ov) 1.26 (ov) 1.10 (ov) 1.10 (ov) –

1.40 (ov) 1.38 (ov) 1.46 (ov)
8 1.26∼1.33m 1.22∼1.26m 1.29m 1.36m –
9 0.39∼0.43m 0.36∼0.42m 1.10 (ov) 1.16 (ov) –
11 1.31 (ov) 1.06 (ov), 1.28 (ov) 1.18 (ov) 1.10 (ov) –

1.22 (ov)
12 0.97 (ov) 0.92 (ov) 1.14 (ov) 1.00 (ov) –

1.63 (ov) 1.56 (ov) 1.60 (ov) 1.62 (ov)
14 0.90 (ov) 0.88 (ov) 0.90 (ov) 0.96 (ov) –
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Table 3-11-5 (continued)

H 3-11-16 3-11-17 3-11-18 3-11-19 3-11-20

15 1.24 (ov) 1.26 (ov) 1.26 (ov) 1.30 (ov) –
1.92 (ov) 1.88∼1.92m 1.90m 1.92m

16 4.40 (ov) 4.37 (ov) 4.44m 4.46m 4.39ddd(9.0, 7.0,
4.5)

17 1.66 (ov) 1.64∼1.68m 1.72 (ov) 1.74m –
18 0.76 s 0.70 s 0.70 s 0.74 s 0.84 s
19 0.75 s 0.69 s 0.84 s 0.88 s 0.93 s
20 2.11∼2.17m 2.14∼2.18m 2.16m 2.18m –
21 1.10 d(6.5) 1.09 d(6.5) 1.10 d(6.4) 1.10 d(6.7) 1.03 d(6.5)
23 1.98 (ov) 1.95 (ov) 0.90 (ov) 1.00 (ov) –

1.66 (ov) 1.60 (ov) 1.60 (ov)
24 1.54 (ov) (ov) 1.34 (ov) 1.36 (ov) –

1.92 (ov) (ov) 1.60 (ov) 1.62 (ov)
25 1.80∼1.85m 1.78∼1.84m 1.83m 1.82 (ov) –
26 3.55 (ov) 3.54 (ov) 3.47m 3.50m 3.42dd(7.0, 11.5)

3.82 (ov) 3.89 (ov) 4.22 (ov) 4.00 (ov) 3.77 dd(6.0, 11.5)
27 0.90 d(6.0) 0.92 d(6.4) 0.98 d(6.4) 0.98 d(6.4) 0.98 d(6.5)
22-OMe 3.24 s 3.26 s 3.28 s 3.24 s
1󸀠 4.72 d(7.5) 4.82 d(7.4) 4.78 d(7.6) 4.80 d(7.8) 4.42 d(7.8)
2󸀠 4.22 (ov) 4.30 (ov) 3.95 (ov) 3.98 t(7.3) 3.70 dd(7.8, 8.5)
3󸀠 4.04 (ov) 4.08 (ov) 4.12 (ov) 4.22 (ov) 3.85 dd(2.9, 8.5)
4󸀠 4.38 (ov) 4.49 (ov) 4.00 (ov) 4.04 (ov) 4.07 dd(2.9, 1.2)
5󸀠 3.83 (ov) 3.70∼3.74m 3.75m 3.82 (ov) 3.58m
6󸀠 4.12 (ov) 4.14 (ov) 4.28 (ov) 4.30 (ov) 3.90 dd(2.0, 12.0)

4.52∼4.56m 4.48 (ov) (ov) 4.34 (ov) 3.70 dd(5.0, 12.0)
1󸀠󸀠 5.96 br s 5.02 d(7.5) 5.06 d(6.9) 5.10 d(7.6) 4.66 d(7.5)
2󸀠󸀠 4.63∼4.67m 4.19 (ov) 3.85 t(8.5) 3.92 t(9.0) 3.74 dd(7.5, 9.0)
3󸀠󸀠 4.26∼4.30m 3.98 (ov) 4.04 (ov) 4.08 (ov) 3.81 dd(9.0, 9.0)
4󸀠󸀠 4.22 (ov) 4.30 (ov) 4.10m 4.15 (ov) 3.77 dd(9.0, 9.0)
5󸀠󸀠 4.72∼4.78m 3.96 (ov) 3.58 t(10.9) 3.62 t(10.9) 3.77m

4.28 (ov) 4.33 (ov)
6󸀠󸀠 1.64 d(6.2) 4.26 (ov), 4.37 (ov) 3.96 dd(2.5, 12.0)

3.63 dd(4.5, 12.0)
1󸀠󸀠󸀠 4.81 d(7.5) 5.44 d(7.7) 4.82 d(7.9) 4.72 d(7.9) 4.94 d(7.5)
2󸀠󸀠󸀠 4.03 (ov) 3.92 (ov) 3.78 t(8.3) 3.92 t(9.0) 3.20 dd(7.5, 9.0)
3󸀠󸀠󸀠 3.93 (ov) 4.08 (ov) 4.08 (ov) 4.18 (ov) 3.38 dd(9.0, 9.0)
4󸀠󸀠󸀠 4.02 (ov) 4.00 (ov) 3.98m 4.04 (ov) 3.40 dd(9.0, 9.0)
5󸀠󸀠󸀠 3.70 (ov) 3.83 (ov) 3.54 t(10.2) 3.88 (ov) 3.38m

4.08 (ov)
6󸀠󸀠󸀠 3.91 (ov) 4.29 (ov) 4.19 (ov) 3.93 dd(2.5, 12.0)

4.40 (ov) 4.50 (ov) 4.40 (ov) 3.65 dd(4.5, 12.0)
1󸀠󸀠󸀠󸀠 5.07 d(8.0) 5.05 d(7.7) 4.70 d(7.6) 4.72 d(7.5)
2󸀠󸀠󸀠󸀠 3.83 (ov) 3.82 (ov) 3.82 t(8.3) 3.31 dd(7.5, 9.0)
3󸀠󸀠󸀠󸀠 4.02 (ov) 4.00 (ov) 4.11 (ov) 3.39 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠 4.03 (ov) 4.26 (ov) 3.92 (ov) 3.30 dd(9.0, 9.0)
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Table 3-11-5 (continued)

H 3-11-16 3-11-17 3-11-18 3-11-19 3-11-20

5󸀠󸀠󸀠󸀠 3.54 (ov) 3.58 t(10.3) 3.83m 3.39m
4.14 (ov) 4.11 (ov)

6󸀠󸀠󸀠󸀠 4.10 (ov) 3.93 dd(2.5, 12.0)
4.32 (ov) 3.67 dd(4.5, 12.0)

1󸀠󸀠󸀠󸀠󸀠 4.70 d(7.6) 4.72 d(7.5) 4.27 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.90 (ov) 3.90 (ov) 3.22 dd(7.5, 9.0)
3󸀠󸀠󸀠󸀠󸀠 4.16 (ov) 4.16 (ov) 3.30 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠󸀠 4.02 (ov) 4.02 (ov) 3.37 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠󸀠 3.84 (ov) 3.84 (ov) 3.29m
6󸀠󸀠󸀠󸀠󸀠 4.18 (ov) 4.18 (ov) 3.90 dd(2.5, 12.0)

4.40 (ov) 4.37 (ov) 3.70 dd(4.5, 12.0)

Table 3-11-6: 1H NMR spectroscopic data of steroidal saponins 3-11-21∼3-11-23, 3-11-27, and 3-11-28.

H 3-11-21 3-11-22 3-11-23 3-11-27 3-11-28

2 4.08m 4.06m 3.95m – –
3 3.86m 3.86m 3.84m 4.48 dd-like 4.49 ddd-like
4 – – – 5.81 br s 5.81 br s
16 4.90m 4.91 ddd-like 4.92 ddd-like 4.91 ddd-like 4.92 ddd-like
18 0.86 s 0.86 s 0.87 s 0.91 s 0.92 s
19 0.88 s 0.88 s 0.75 s 1.07 s 1.07 s
21 1.28 d(6.6) 1.30 d(7.0) 1.31 d(7.0) 1.29 d(6.7) 1.32 d(6.7)
26 3.47 dd-like 3.61 dd(6.4, 9.2) 3.62m 3.48 dd-like 3.63 dd(6.1, 9.4)

4.06m 3.96m 3.93m 4.05dd-like 3.92m
27 1.01 d(6.2) 0.98 d(6.7) 0.99 d(6.7) 1.01 d(7.2) 0.99 d(6.7)
1󸀠 5.01 d(7.0) 5.01 d(7.6) 5.01 d(7.6) 4.99 d(7.6) 4.99 d(7.6)
1󸀠󸀠 6.27 br s 6.27 d(1.2) 5.10 d(7.3) 6.25 br s 6.23 br s
6󸀠󸀠 1.67 d(5.6) 1.68 d(6.4) – 1.67 d(5.8) 1.68 d(6.1)
1󸀠󸀠󸀠 4.76 d(8.2) 4.77 d(7.6) 4.79 d(7.6) 4.77 d(7.6) 4.78 d(7.9)

Table 3-11-7: 1H NMR spectroscopic data of steroidal saponins 3-11-24∼3-11-26, 3-11-29, and 3-11-
30.

H 3-11-24 3-11-25 3-11-26 3-11-29 3-11-30

1 1.16m, 2.18m – – 0.94m, 1.74m 0.94m, 1.72m
2 4.17m 1.42m, 1.88m – 1.84m, 2.08m 1.85m, 2.07m
3 3.85m 4.29m 4.28m 3.84m 3.84m
4 1.48m, 1.89m – 2.71m, 2.74m 2.72m
5 0.99m 2.15m 2.21m
6 1.02m, 1.12m – – 5.27 d(4.8) 5.26 br d(3.6)
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Table 3-11-7 (continued)

H 3-11-24 3-11-25 3-11-26 3-11-29 3-11-30

7 0.77m, 1.47m 0.89m, 1.19m 0.89m, 1.17m 1.88, 1.92m 1.49m, 1.84m
8 1.36m 1.48m 1.51m 1.62m 1.55m
9 0.57m 1.43m 1.19m 0.96m 0.89m
11 1.21m, 1.44m 1.49m, 1.78m – 1.52m, 1.59m 1.43m
12 1.02m, 1.65m 3.55 t(5.6) 3.54 dd(4.5, 10.5) 1.57m, 2.15m 1.06m, 1.72m
14 1.00m 1.07m 1.17m 2.02m 1.07m
15 1.42m 1.56m 1.58m 1.50m 1.43m

2.00m 2.06m 2.12m 2.17m 2.00 ddd
(6.0, 7.0, 13.0)

16 4.55m 5.06m 5.06m 4.75m 4.96m
17 1.89m 2.35 dd(6.4, 8.2) 2.34 t(7.5) 1.91m
18 0.85 s 1.13 s 1.13 s 0.99 s 0.88 s
19 0.76 s 0.97 s 0.96 s 1.08 s 1.04 s
20 2.20m 2.48m 2.48m 2.49 q(7.2) 2.22 dq(6.5, 7.3)
21 1.14 d(7.2) 1.62 d(6.6) 1.61 d(6.8) 1.37 d(7.2) 1.32 d(6.5)
23 1.95m, 2.04m 2.07m(2H) 2.07m(2H) 2.05m 1.99m
24 1.69m, 2.04m 1.69m, 2.03m 1.70m, 2.02m 1.68m, 2.06m 1.67m, 2.04m
25 1.90m 1.87m 1.90m 1.93m 1.92m
26 3.46 dd(7.1, 8.9) 3.60 dd(6.0, 9.6) 3.61 dd(6.0, 9.5) 3.62 dd(6.0, 9.0) 3.61 dd(6.0, 10.0)

4.06m 3.90 br t(9.6) 3.91m 3.94m 3.93m
27 1.03 d(6.8) 0.96 d(5.8) 0.97 d(6.3) 1.00 d(6.0) 0.97 d(6.6)
1󸀠 4.93 d(7.3) 4.90 d(7.6) 4.84 d(7.5) 4.93 d(7.2) 4.92 d(7.8)
2󸀠 4.56m 4.66 t(8.4) – 4.19m 4.19m
3󸀠 4.07m 4.33m – 4.27m 4.12m
4󸀠 4.55m 4.56 br s 4.79 br s 4.33m 4.15m
5󸀠 4.06m – – 3.75m 3.80m
6󸀠 4.21m, 4.72m – – 4.20m, 4.29m 4.06m, 4.17m
1󸀠󸀠 5.15 d(7.8) 5.28 d(7.8) 5.55 d(7.7) 6.27 br s 6.19 s
2󸀠󸀠 4.12m – – 4.77m 4.72 br s
3󸀠󸀠 3.86m – – 4.59 dd(3.0, 9.0) 4.57m
4󸀠󸀠 3.92m 4.30 t(8.4) 4.15 t(9.0) 4.34m 4.33 t(9.0)
5󸀠󸀠 3.92m – – 4.94 (ov) 4.92m
6󸀠󸀠 4.35m, 4.58m – – 1.76 d(6.0) 1.75 d(6.0)
1󸀠󸀠󸀠 5.28 d(7.2) 4.80 d(7.6) 5.37 d(7.8) 5.91 d(1.2) 5.06 d(7.8)
2󸀠󸀠󸀠 4.07m – – 4.84 (ov) 3.98 br t(7.8)
3󸀠󸀠󸀠 4.22m 4.19 t(8.8) – 4.83 (ov) 4.13m
4󸀠󸀠󸀠 3.96m 4.20 t(8.8) – 4.85 (ov) 4.45m
5󸀠󸀠󸀠 3.93m 3.83m – 4.16, 4.26m 3.73m
6󸀠󸀠󸀠 4.08m, 4.58m – – 4.42m, 4.50m
1󸀠󸀠󸀠󸀠 4.83 d(7.7) 4.80 d(8.0) 4.81 d(7.8) 5.87 s
2󸀠󸀠󸀠󸀠 4.06m – 4.02m 4.65 br s
3󸀠󸀠󸀠󸀠 4.22m – 4.24 (ov) 4.50m
4󸀠󸀠󸀠󸀠 4.22m – 4.22 (ov) 4.33 t(9.0)
5󸀠󸀠󸀠󸀠 3.87m – 3.93m 4.98m
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Table 3-11-7 (continued)

H 3-11-24 3-11-25 3-11-26 3-11-29 3-11-30

6󸀠󸀠󸀠󸀠 4.38m, 4.55m – 4.38 1.70 d(6.0)
4.54 br d(10.8)

1󸀠󸀠󸀠󸀠󸀠 4.80 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 4.06m
3󸀠󸀠󸀠󸀠󸀠 4.23m
4󸀠󸀠󸀠󸀠󸀠 3.96m
5󸀠󸀠󸀠󸀠󸀠 3.94m
6󸀠󸀠󸀠󸀠󸀠 4.38 dd(6.0, 12.6)

4.57m

Table 3-11-8: 1H NMR spectroscopic data of steroidal saponins 3-11-31, 3-11-36∼3-11-38, and 3-11-45.

H 3-11-31 3-11-36 3-11-37 3-11-38 3-11-45

1 – – – 4.60 d(7.2) –
2 – 4.12m 4.12m – –
3 3.92m 3.94m 3.92m 3.98m 3.96m
6 5.31 br s – – – 5.31 br d(4.9)
16 4.62m 4.89m 4.87m 4.56m 4.44m
17 – 2.54 d(9.6) 2.51 d(9.9) – –
18 0.88 s 0.76 s 0.78 s 0.92 s 0.79 s
19 1.05 s 0.96 s 0.96 s 1.05 s 1.03 s
21 1.33 d(6.2) 1.70 s 1.70 s 1.60 d(6.9) 1.17 d(6.9)
26 3.60 dd(6.0, 11.2) 3.52m 3.52 dd(7.1, 9.1) ax 4.34 d(10.2) 4.63m

(2H) 4.10m 4.10m eq 4.50 d(10.2) 4.37m
27 0.97 d(6.7) 1.10 d(6.3) 1.10 d(6.5) 4.96 s 5.36 br s

5.06 s 5.07 br s
22-OMe 3.26 s
1󸀠 4.95 d(7.6) 5.06 d(7.1) 5.05 d(7.1) 4.76 d(7.5) 4.96 d(7.7)
2󸀠 – 4.20m 4.22m – 4.19 dd(9.2, 7.7)
3󸀠 – 4.25m 3.99m – 4.23 dd(9.4, 9.2)
4󸀠 – 4.05m 4.35m – 4.13 dd(9.4, 8.8)
5󸀠 – 4.03m 3.83m – 4.01 ddd

(8.8, 5.5, 1.7)
6󸀠 – 4.32m 4.12m – 4.76 dd(11.6, 1.7)

4.40m 4.32m 4.33 dd(11.6, 5.5)
1󸀠󸀠 6.27 s 6.30 s 6.36 s 4.84 d(7.8) 6.32 d(0.6)
2󸀠󸀠 – 4.81m 4.85m – 4.78 dd(3.3, 0.6)
3󸀠󸀠 – 4.57m 4.60m – 4.61 dd(9.6, 3.3)
4󸀠󸀠 – 4.33m 4.36m – 4.34 dd(9.6, 9.6)
5󸀠󸀠 – 4.88m 4.89m – 4.96 dq(9.6, 6.2)
6󸀠󸀠 1.67 d(6.2) 1.73 d(6.8) 1.72 d(6.1) – 1.77 d(6.2)
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Table 3-11-8 (continued)

H 3-11-31 3-11-36 3-11-37 3-11-38 3-11-45

1󸀠󸀠󸀠 4.79 d(7.8) 4.85 d(7.7) 5.82 s 5.09 d(7.8)
2󸀠󸀠󸀠 – 4.02m 4.69m 4.02 dd(8.4, 7.8)
3󸀠󸀠󸀠 – 4.21m 4.52m 4.19 dd(9.2, 8.4)
4󸀠󸀠󸀠 – 4.22m 4.36m 4.21 dd(9.2, 8.3)
5󸀠󸀠󸀠 – 3.95m 4.90m 3.91 ddd

(8.3, 5.1, 2.3)
6󸀠󸀠󸀠 – 4.40m, 4.55m 1.66 d(6.1) 4.50 dd(11.8, 2.3)

4.36 dd(11.8, 5.1)
1󸀠󸀠󸀠󸀠 4.87 d(7.7) 4.92 d(7.8)
2󸀠󸀠󸀠󸀠 4.05m 4.08 dd(8.5, 7.8)
3󸀠󸀠󸀠󸀠 4.22m 4.26 dd(8.9, 8.5)
4󸀠󸀠󸀠󸀠 4.22m 4.24 dd(9.1, 8.9)
5󸀠󸀠󸀠󸀠 3.99m 3.96 ddd

(8.9, 5.4, 2.4)
6󸀠󸀠󸀠󸀠 4.41m, 4.56m 4.55 dd(11.9, 2.4)

4.43 dd(11.9, 5.4)

Table 3-11-9: 1H NMR spectroscopic data of steroidal saponins 3-11-32∼3-11-35 and 3-11-39.

H 3-11-32 3-11-33 3-11-34 3-11-35 3-11-39

1 1.69m, 0.96m 1.68 1.79 (ov) 0.71 (ov), 1.43 (ov) 0.98m, 1.72m
2.08 dt(13.0, 7.0)

2 2.06m, 1.69m (ov) 1.30 (ov), 1.70 (ov) 1.59 (ov) 2.12m, 2.14m
1.98∼2.02m

3 3.98m 3.94 3.39m 3.84 (ov) 3.88m
4 2.65 d(13.0) 2.64, 2.74 2.25 t(10.0) 1.30∼1.34m 2.72m, 2.78m

2.43 t(13.0) 2.21 dd(10.0, 2.5) 1.72∼1.76m
5 0.78∼0.84m
6 5.28 br s 5.31 5.60 br d(5.0) 1.01 (ov), 1.08 (ov) 5.31 d(4.0)
7 1.51m 1.84 1.99 (ov) 1.24 (ov) 1.50 (ov)

1.52 (ov) 1.36 (ov) 2.10m
8 1.82m 1.92 1.57m 1.20∼1.26m 1.50 (ov)
9 0.86m 0.82 1.28 (ov) 0.36∼0.42m 0.92m
11 1.41m 1.33, 1.38 2.45 dd(10.9, 3.0) 1.08 (ov) 1.32m

1.44 (ov) 1.27 (ov) 1.46m
12 1.09m, 1.73m 1.03, 1.64 1.68 (ov), 1.19 (ov) 0.93 (ov), 1.58 (ov) 1.15m, 1.72 (ov)
14 1.06m 0.96 1.14m 0.89 (ov) 0.88m
15 1.44m 1.36 2.00 (ov), 1.25 (ov) 1.27 (ov) 1.50m, 1.88m

1.88∼1.92m
16 4.98m 4.40 4.39 q(6.0) 4.70∼4.74m 4.79 (ov)
17 1.94m 1.70 1.74 (ov) 2.34∼2.37m 2.44 d(10.5)
18 0.86 s 0.75 s 0.87 s 0.70 s 0.71 s
19 0.88 s 0.98 s 1.12 s 0.59 s 1.06 s
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Table 3-11-9 (continued)

H 3-11-32 3-11-33 3-11-34 3-11-35 3-11-39

20 2.21 dq(6.5, 7.5) 2.16 2.22 (ov)
21 1.31 d(7.0) 1.12 d(6.9) 1.04 d(6.6) 1.55 s 1.63 s
23 1.95m, 2.04m 0.93, 1.70 1.66 (ov), 1.86 (ov) 1.94 (ov) 2.22m, 2.23m
24 1.74m, 2.00m 1.72 1.63 (ov), 1.18 (ov) (ov) 1.46 (ov), 1.82 (ov)

(ov)
25 1.91m 1.84 1.78 (ov) 1.78∼1.84m 1.94m
26 3.46 dd(6.5, 9.5) 3.54 3.76 dd(9.5, 4.5) 3.53 (ov), 4.08 (ov) 3.62 dd(6.0, 9.5)

4.06m 3.42 dd(9.5, 3.5) 3.94 (ov)
27 1.01 d(7.0) 0.94 s 0.98 d(6.6) 0.94 d(6.4) 1.01 d(6.5)
22-OMe 3.24 s 3.15 s
1󸀠 4.89 d(7.5) 4.89 d(7.5) 4.21 d(7.8) 4.83 d(7.4) 4.89 d(8.0)
2󸀠 3.98m 4.10 3.28 dd(9.5, 7.8) 4.31 (ov) 4.54 (ov)
3󸀠 4.05m 4.10 3.35 t(9.5) 4.09 (ov) 4.26 (ov)
4󸀠 4.57m 4.14 3.38 t(9.5) 4.50 (ov) 4.58 (ov)
5󸀠 4.48m 3.58 3.29m 3.70∼3.74m 4.24 (ov)
6󸀠 4.18m, 4.73m 3.98, 4.13 3.89 dd(12.0, 3.5) 4.14 (ov), 4.46 (ov) 4.18 (ov), 4.56 (ov)

3.69 dd(12.0, 5.0)
1󸀠󸀠 5.12 d(8.0) 6.20 s 4.41 d(7.5) 5.03 d(7.5) 6.25 s
2󸀠󸀠 4.14m 4.75 3.56 dd(9.5, 7.5) 4.20 (ov) 4.76m
3󸀠󸀠 4.09m 4.55 3.74 t(9.5) 3.99 (ov) 4.60m
4󸀠󸀠 4.20m 4.30 3.43 t(9.5) 4.31 (ov) 4.32 t(9.5)
5󸀠󸀠 4.23m 4.83 3.52m 3.97 (ov) 4.96m
6󸀠󸀠 4.34m, 4.58m 1.68 d(6.2) 4.41 dd(12.0, 3.0) 4.26 (ov), 4.36 (ov) 1.71 d(6.0)

4.33 dd(12.0, 5.0)
OAc 2.05 s(6󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.21 d(7.5) 5.66 s 4.51 d(7.5) 5.45 d(7.7) 5.17 d(8.5)
2󸀠󸀠󸀠 4.00m 4.48 3.28 dd(9.0, 7.5) 3.93 (ov) 4.08m
3󸀠󸀠󸀠 4.24m 4.43 3.29 t(9.0) 4.09 (ov) 4.19m
4󸀠󸀠󸀠 4.21m 4.31 3.32 t(9.0) 4.02 (ov) 4.02m
5󸀠󸀠󸀠 3.78m 4.72 3.41m 3.81 (ov) 3.95m
6󸀠󸀠󸀠 4.34m, 4.56m 1.48 d(6.0) 3.93 dd(12.0, 3.0) 4.28 (ov) 4.40m

3.66 dd(12.0, 5.5) 4.52 (ov) 4.60m
1󸀠󸀠󸀠󸀠 4.78 d(7.5) 6.12 s 5.48 d(1.8) 5.04 d(7.7) 4.82 d(7.5)
2󸀠󸀠󸀠󸀠 4.01m 4.39 3.96 dd(2.5, 1.8) 3.81 (ov) 4.02m
3󸀠󸀠󸀠󸀠 4.26m 4.43 3.69 dd(9.0, 2.5) 4.02 (ov) 4.24m
4󸀠󸀠󸀠󸀠 4.23m 4.30 3.44 t(9.0) 4.25 (ov) 4.24m
5󸀠󸀠󸀠󸀠 3.96m 4.23 4.14m 3.56 t(10.3), 4.11 (ov) 3.96m
6󸀠󸀠󸀠󸀠 4.55m, 4.35m 1.51 d(5.2) 1.25 d(6.5) 4.40m, 4.57m
1󸀠󸀠󸀠󸀠󸀠 4.76 d(7.9) 4.71 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.93 3.92 (ov)
3󸀠󸀠󸀠󸀠󸀠 4.20 4.15 (ov)
4󸀠󸀠󸀠󸀠󸀠 4.09 4.01 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.90 3.83 (ov)
6󸀠󸀠󸀠󸀠󸀠 4.25, 4.46 4.18 (ov), 4.36 (ov)
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Table 3-11-10: 1H NMR spectroscopic data of steroidal saponins 3-11-40∼3-11-44.

H 3-11-40 3-11-41 3-11-42 3-11-43 3-11-44

1 0.98m, 1.71m 0.98m, 1.74m 1.70 (ov),
0.95 (ov)

1.72 (ov),
0.96 (ov)

1.71 (ov), 0.95m

2 2.14m, 2.15m 1.85m, 2.09m 2.05 (ov),
1.83 (ov)

2.05 (ov),
1.83 (ov)

2.10m, 1.87 (ov)

3 3.90m 3.87m 3.85m 3.86m 3.93 (ov)
4 2.73m, 2.78m 2.71m, 2.78m 2.76 br d(10.5) 2.77 br d(10.0) 2.78 br d(10.0)

2.70 br t(12.0) 2.70 br t(12.0) 2.72 br t(12.0)
6 5.30 d(4.0) 5.30 d(4.2) 5.29 br s 5.29 br s 5.28 br s
7 1.51 (ov), 2.11m 1.50m, 1.87m 1.43m, 1.83 (ov) 1.44m, 1.83 (ov) 1.44m, 1.84 (ov)
8 1.49 (ov) 1.52m 1.50 t(4.0) 1.49m 1.52m
9 0.93m 0.91m 0.84m 0.88m 0.84m
11 1.32m, 1.46m 1.43m, 1.46m 1.40m 1.40m 1.40m
12 1.13m, 1.71 (ov) 1.15m, 1.73m 1.17 d(7.0),

1.86 (ov)
1.16m, 1.90m 1.16 d(7.0),

1.88 (ov)
14 0.88m 0.87m 0.95 (ov) 0.96 (ov) 0.97 d(6.5)
15 1.50m, 1.87m 1.50m, 2.12m 1.54 d(5.0),

2.05 (ov)
1.53 d(4.0),
2.06 (ov)

1.50m, 2.06 (ov)

16 4.80 (ov) 4.79m 5.19 dd(10.5,
7.0)

5.20 dd(10.0,
7.0)

5.19 dd(9.5,
6.5)

17 2.43 d(10.0) 2.44 d(10.2) 2.21 d(6.0) 2.22 d(6.0) 2.22 d(6.0)
18 0.69 s 0.72 s 0.89 s 0.90 s 0.89 s
19 1.06 s 1.05 s 1.04 s 1.04 s 1.03 s
21 1.61 s 1.63 s 1.70 s 1.72 s 1.71 s
23 2.22m, 2.23m 2.22m 4.50 (ov) 4.50 (ov) 4.49 (ov)
24 1.43 (ov) 1.47 2.49m 2.40m 2.38m

1.84 (ov) 1.83m 2.13 q(7.0) 2.26 q(7.5) 2.25 t(7.5)
25 1.94m 1.93m 2.07 (ov) 2.05 (ov) 2.03 (ov)
26 3.48 dd(7.0,

9.5)
3.61 dd(6.0, 9.0) 4.13 dd(9.5,

6.0)
3.96 dd(9.5,
7.5)

3.93 dd(9.5,
7.5)

4.06 (ov) 3.94m 3.50 dd(9.5,
7.5)

3.68 dd(9.5,
6.0)

3.66 dd(9.5,
6.0)

27 1.00 d(6.0) 1.02 d(6.6) 1.05 d(5.0) 1.05 d(6.5) 1.04 d(5.5)
1󸀠 4.89 d(8.0) 4.95 d(7.2) 4.93 d(8.0) 4.94 d(7.0) 4.96 d(7.5)
2󸀠 4.52 (ov) 4.20m 4.20 (ov) 4.22 (ov) 4.26 (ov)
3󸀠 4.26 (ov) 4.25m 4.20 (ov) 4.22 (ov) 4.23 (ov)
4󸀠 4.57 (ov) 4.34 dd(9.6, 9.6) 4.36 t(9.5) 4.39 t(9.0) 4.10 t(9.0)
5󸀠 4.24 (ov) 3.76m 3.62m 3.59m 3.87m
6󸀠 4.17 (ov),

4.56 (ov)
4.21, 4.30m 4.19 (ov) 4.18 (ov) 4.46 br d(12.0)

4.08 br d(12.0) 4.02 br d(12.0) 4.31 br d(11.5)
1󸀠󸀠 6.24 s 6.28 br s 6.38 br s 6.40 br s 6.36 br s
2󸀠󸀠 4.76m 4.78m 4.80br s 4.89 br s 4.78 br s
3󸀠󸀠 4.60m 4.58 dd(3.0, 9.6) 4.60 dd(9.0,

2.5)
4.64 dd(9.0,
2.5)

4.60 dd(10.0,
2.5)

4󸀠󸀠 4.32 t(9.5) 4.34 dd(9.6, 9.6) 4.33 t(9.0) 4.36 t(9.0) 4.32 t(9.5)
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Table 3-11-10 (continued)

H 3-11-40 3-11-41 3-11-42 3-11-43 3-11-44

5󸀠󸀠 4.96m 4.94 (ov) 4.93m 4.94m 4.96m
6󸀠󸀠 1.71 d(6.0) 1.77 d(6.0) 1.74 d(5.5) 1.76 d(6.5) 1.75 d(6.0)
1󸀠󸀠󸀠 5.16 d(8.5) 5.92 br s 5.83 br s 5.84 br s 4.80 d(8.0)
2󸀠󸀠󸀠 4.07m 4.84 (ov) 4.66 br s 4.55 (ov) 4.00 t(8.5)
3󸀠󸀠󸀠 4.19m 4.83 (ov) 4.50 dd(8.5,

2.5)
4.54 (ov) 4.20 (ov)

4󸀠󸀠󸀠 4.03m 4.85 (ov) 4.30 t(8.5) 4.43 t(9.5) 4.20 (ov)
5󸀠󸀠󸀠 3.95m 4.16 dd(3.6, 12.0) 4.89m 4.97m 3.90m

4.26m
6󸀠󸀠󸀠 4.38m, 4.59m 1.60 d(6.0) 1.58 d(6.0) 4.52 dd(11.5,

2.5)
4.36 dd(11.5,
5.0)

1󸀠󸀠󸀠󸀠 4.82 d(7.5) 4.83 d(7.8) 4.81 d(8.0) 6.28 br s
2󸀠󸀠󸀠󸀠 4.03m 4.03m 4.00 t(8.5) 4.90 br s
3󸀠󸀠󸀠󸀠 4.24m 4.24m 4.20 (ov) 4.54 dd(9.0,

2.5)
4󸀠󸀠󸀠󸀠 4.24m 4.23m 4.21 (ov) 4.29 t(9.0)
5󸀠󸀠󸀠󸀠 3.96m 3.95m 3.91m 4.35m
6󸀠󸀠󸀠󸀠 4.39m, 4.55m 4.40 dd(5.4, 12.0) 4.52 dd(11.5,

3.0)
1.58 d(5.5)

4.56 dd(1.8, 12.0) 4.36 dd(11.5,
4.5)

1󸀠󸀠󸀠󸀠󸀠 4.83 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 4.01 t(9.0)
3󸀠󸀠󸀠󸀠󸀠 4.22 (ov)
4󸀠󸀠󸀠󸀠󸀠 4.22 (ov)
5󸀠󸀠󸀠󸀠󸀠 3.92m
6󸀠󸀠󸀠󸀠󸀠 4.52 dd(12.0,

3.5)
4.38 dd(12.0,
4.5)

Table 3-11-11: 1H NMR spectroscopic data of steroidal saponins 3-11-46∼3-11-50.

H 3-11-46 3-11-47 3-11-48 3-11-49 3-11-50

1 0.69m, 1.31m – – 0.70, 1.21 0.75, 1.30
2 1.58m, 2.00m – 1.36m, 1.88m 1.40, 2.01 1.55, 1.95
3 3.87m 4.23m 4.28m 3.90 3.85
4 1.28m, 1.80m – – 1.45, 1.65 1.32, 1.80
5 0.86m 2.24m 2.20m 0.82 0.85
6 1.12m – – 1.10 1.15
7 0.70m, 1.52m 0.89m, 1.29m 0.89m, 1.28m 0.71, 1.52 0.77, 1.50
8 1.72m 1.76m 1.85m 1.79 1.63
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Table 3-11-11 (continued)

H 3-11-46 3-11-47 3-11-48 3-11-49 3-11-50

9 0.89m 1.71m 1.69m 1.89 0.87
11 2.22m, 2.39m 2.17 dd(4.1, 13.1) 2.21m, 2.36m 2.20, 2.35 2.20, 2.30

2.35m
14 1.34m 1.42m 1.42m 1.25 1.12
15 1.60m, 2.10m – – 1.51, 1.98 1.55, 2.12
16 4.86m 4.91 dd(7.3, 14.2) 4.93m 4.90 4.69
17 2.89m 2.94 t(7.3) 2.95 t(7.6) 2.88 3.38 d(10.2)
18 1.11 s 1.12 s 1.12 s 1.10 s 0.90 s
19 0.67 s 0.95 s 0.96 s 0.62 s 0.63 s
20 2.18m 2.21m 2.21m 2.17
21 1.53 d(7.2) 1.55 d(6.7) 1.56 d(6.7) 1.52 d(6.4) 1.72 s
23 2.03m 2.04m(2H) 2.03m, 2.20m 1.82 2.20
24 1.65m, 2.04m 1.66m, 2.01m 1.66m, 2.19m 2.00 1.42, 1.79
25 1.91m 1.91m 2.06m 1.90 1.90
26 3.61 dd(6.0, 9.0) 3.61 dd(6.2, 9.7) 3.61m, 3.95m 3.57, 3.90 3.60, 3.87

4.08m 3.94m
27 0.98 d(6.6) 0.97 d(6.6) 0.97 d(4.1) 0.92 d(6.5) 1.00 d(6.6)
1󸀠 4.86 d(7.2) 4.80 d(7.4) 4.89 d(7.7) 4.85 d(7.2) 4.87 d(7.2)
2󸀠 4.45m – 4.68 t(8.8) 4.28 4.32
3󸀠 4.05m 4.37m 4.39m 4.09 4.08
4󸀠 4.55m 4.77 d(2.4) 4.57 br s 4.55 4.54
5󸀠 4.06m – – – 4.01
6󸀠 4.22m, 4.75m – – 4.56, 4.49 4.35, 4.53
1󸀠󸀠 5.12 d(7.8) 5.58 d(7.8) 5.30 d(7.6) 5.15 d(7.6) 5.15 d(8.0)
2󸀠󸀠 4.12m 4.02m – 4.51 4.51
3󸀠󸀠 3.92m – – 4.11 4.11
4󸀠󸀠 3.92m 4.17 t(9.1) 4.21 t(9.2) 3.75 3.74
5󸀠󸀠 3.86m – – 3.88 3.85
6󸀠󸀠 4.33m, 4.57m – – 4.02, 4.49 4.00, 4.49
1󸀠󸀠󸀠 5.20 d(7.2) 5.40 d(7.7) 4.83 d(7.7) 5.45 d(7.7) 5.45 d(8.0)
2󸀠󸀠󸀠 4.04m – – 4.60 4.57
3󸀠󸀠󸀠 4.22m – 4.22 t(9.2) 3.90 3.88
4󸀠󸀠󸀠 3.96m – 4.33 t(9.2) 4.22 4.25
5󸀠󸀠󸀠 3.93m – 3.85m 4.01 4.01
6󸀠󸀠󸀠 4.07m, 4.61m – – 4.17, 4.68 4.15, 4.63
1󸀠󸀠󸀠󸀠 4.79 d(7.2) 4.83 d(7.1) 5.10 d(7.2) 5.04 d(7.2)
2󸀠󸀠󸀠󸀠 4.04m – 3.92 3.91
3󸀠󸀠󸀠󸀠 4.22m – 4.20 3.96
4󸀠󸀠󸀠󸀠 4.21m 4.19m 4.07 4.04
5󸀠󸀠󸀠󸀠 3.79m – 3.58, 4.19 3.55, 4.17
6󸀠󸀠󸀠󸀠 4.35m, 4.55m –
1󸀠󸀠󸀠󸀠󸀠 4.79 d(7.7) 4.81 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 4.04 4.01
3󸀠󸀠󸀠󸀠󸀠 4.22 4.20
4󸀠󸀠󸀠󸀠󸀠 3.97 4.18
5󸀠󸀠󸀠󸀠󸀠 4.01 3.92
6󸀠󸀠󸀠󸀠󸀠 4.39, 4.66 4.59, 4.37
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Table 3-11-12: 1H NMR spectroscopic data of steroidal saponins 3-11-51∼3-11-55.

H 3-11-51 3-11-52 3-11-53 3-11-54 3-11-55

1 0.97 d(3.5), 1.69 (ov) 1.80m 0.95, 1.67 (ov) 0.92, 1.67 (ov) 3.83 dd(11.4, 3.7)
2 1.84 (ov), 2.07 d(8.0) 1.97m, 2.17m 1.85, 2.06 (ov) 1.83, 2.06 (ov) –
3 3.87m 3.88m 3.87m 3.85m 3.87m
4 2.79 dd(13.0, 3.5) 2.85m 2.70, 2.78m 2.71, 2.80m –

2.71 (ov)
6 5.28 br s 5.43 s 5.30 br s 5.28 br s 5.58 d(5.5)
7 1.44 (ov), 1.71m 1.65m, 1.93m 1.85 (ov) 1.87 (ov) –
8 1.41 d(4.0) 1.65m 1.45 (ov) 1.52 (ov) –
9 0.99 (ov) 1.06m 0.85 (ov) 0.90 (ov) –
11 1.36 (ov), 1.44 (ov) 1.53m 1.44 (ov) 1.48 (ov) –
12 1.31 (ov), 1.83 (ov) 1.70m 1.08, 2.12 (ov) 1.10, 2.46 (ov) –
14 1.33m 1.58m 0.81m 0.84m
15 1.69 (ov), 2.03 d(7.5) 2.36 d(11.5) 1.31, 2.40 (ov) 1.55, 2.42 (ov)
16 5.67m 5.75m 5.60m
17 2.73 (ov) 2.54 d(6.8) 2.47 d(9.6) 2.49 d(9.0) –
18 0.66 s 0.85 s 1.20 s 1.20 s 1.21 s
19 1.04 s 1.11 s 1.04 s 1.03 s 1.42 s
20 2.70 (ov) 2.85m
21 1.02 d(6.5) 1.58 d(5.0) 2.11 s 2.10 s 2.08 s
23 3.13m 2.70m 1.32 4.68m –

3.01m 2.85m 2.43 (ov)
24 2.21 (ov) 2.10m 1.54, 1.88 (ov) 1.94, 2.39 (ov) –
25 2.20 (ov) 2.00m 1.80 (ov) 1.86 (ov)
26 4.14 br s 4.04 d(4.8) 3.46, 3.95m 4.09, 4.20m 4.53 d(12.5)

4.26m
27 4.16 br s 1.06 d(4.4) 0.88 d(6.3) 1.04 d(5.7) 5.31 br s

4.98 br s
1󸀠 4.95 d(7.5) 4.97m 4.94 d(7.8) 4.95 d(6.9) 4.72 d(7.0)
2󸀠 4.24 (ov) 4.20m 4.44 4.42 4.58m
3󸀠 4.24 (ov) 4.22m 4.45 4.22 4.15m
4󸀠 4.41 t(9.0) 4.00m 4.21 4.40 4.15m
5󸀠 3.66m 4.22m 3.87 3.85 4.24m
6󸀠 4.22 (ov) 4.28m 4.10, 4.23 4.12, 4.25 4.24m

4.09br d(11.5) 3.66 d(11.8)
1󸀠󸀠 6.42 br s 6.32 br s 6.38 br s 6.41 br s 6.29 br s
2󸀠󸀠 4.84 br s 4.59m 4.80 4.81 4.70m
3󸀠󸀠 4.64 br d(6.0) 4.18m 4.60 4.60 4.61 dd(9.1, 3.1)
4󸀠󸀠 4.37 t(9.5) 4.36m 4.35 4.36 4.26m
5󸀠󸀠 4.97m 4.05m 4.92 4.94 4.80m
6󸀠󸀠 1.77 d(6.5) 1.78 d(6.7) 1.74 d(6.0) 1.75 d(5.4) 1.71 d(6.2)
1󸀠󸀠󸀠 5.87 br s 5.11m 5.11 d(7.0) 5.87 br s 4.86 d(7.7)
2󸀠󸀠󸀠 4.69 br s 4.05m 4.03 4.68 4.03 t(7.7)
3󸀠󸀠󸀠 4.55 d(6.5) 4.20m 4.30 4.55 4.20m
4󸀠󸀠󸀠 4.36 t(9.0) 4.16m 4.32 4.32 4.19m
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Table 3-11-12 (continued)

H 3-11-51 3-11-52 3-11-53 3-11-54 3-11-55

5󸀠󸀠󸀠 4.95m 4.03m 4.05 4.92 3.92m
6󸀠󸀠󸀠 1.63 d(6.0) 4.38m 4.28, 4.40 1.62 d(5.4) 4.53 d(11.8)

4.37 dd(11.8, 5.3)
1󸀠󸀠󸀠󸀠 4.87 d(7.2) 4.79 d(7.2) 4.80 d(7.2)
2󸀠󸀠󸀠󸀠 4.05m 4.01 4.03
3󸀠󸀠󸀠󸀠 4.03m 4.27 4.28
4󸀠󸀠󸀠󸀠 4.90m 4.32 4.30
5󸀠󸀠󸀠󸀠 4.22m 4.00 4.02
6󸀠󸀠󸀠󸀠 4.20m 4.34, 4.47 4.36, 4.49

Table 3-11-13: Cos, MFs, and TSs of steroidal saponins 3-11-56∼3-11-86.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-56 shatavarin IV C45H74O17 C5D5N [282]
3-11-57 (25R)-5β-spirostane-3β-ol-3-O-{β-D-

glucopyranosyl-(1→2)-[α-L-arabinopyranosyl-
(1→6)]-β-D-glucopyranoside}

C44H72O17 C5D5N [283]

3-11-58 (25S)-5β-spirostane-3β-ol-3-O-β-D-xylopyranosyl-
(1→2)-[β-D-xylopyranosyl-(1→4)]-β-D-
glucopyranoside

C43H70O16 C5D5N [279]

3-11-59 shatavarin VIII C50H82O22 C5D5N [300]
3-11-60 shatavarin IX C45H74O18 C5D5N [300]
3-11-61 shatavarin X C47H76O18 C5D5N [300]
3-11-62 racemoside A C51H84O22 C5D5N [301]
3-11-63 filiasparoside C C44H72O16 C5D5N [302]
3-11-64 filiasparoside D C38H62O12 C5D5N [302]
3-11-65 orchidastroside A C66H108O34 C5D5N [303]
3-11-66 orchidastroside B C72H118O39 C5D5N [303]
3-11-67 orchidastroside C C77H126O43 C5D5N [303]
3-11-68 (25S)-5β-spirostane-3β-ol-3-O-α-L-

rhamnopyranosyl-(1→2)-β-D-glucopyranosyl-
(1→2)-β-D-glucopyranoside

C45H74O17 C5D5N [280]

3-11-69 shatavaroside A C44H72O16 DMSO-d6 [304]
3-11-70 shatavaroside B C50H82O21 C5D5N [304]
3-11-71 hemeroside B C50H82O23 C5D5N [305]
3-11-72 orchidastroside D C66H108O35 C5D5N [303]
3-11-73 orchidastroside E C73H120O42 C5D5N [303]
3-11-74 orchidastroside F C67H110O37 C5D5N [303]
3-11-75 chlorogenin-3-O-[α-L-rhamnopyranosyl-(1→4)-β-

D-glucopyranosyl-(1→3)-{β-D-glucopyranosyl-
(1→3)-β-D-glucopyranosyl-(1→2)}-β-D-
glucopyranosyl-(1→4)-β-D-galactopyranoside]

C63H104O33 C5D5N [306]

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



378 | 3 Saponins

Table 3-11-13 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-76 – C45H74O18 C5D5N [307]
3-11-77 (25R)-12β-hydroxy-5α-spirostan-3β-yl-O-β-D-

glucopyranosyl-(1→3)-O-β-D-glucopyranosyl-
(1→2)-O-[O-α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→3)]-O-β-D-glucopyranosyl-
(1→4)-β-D-galactopyranoside

C63H104O33 C5D5N [308]

3-11-78 solanigroside G C50H82O23 C5D5N [309]
3-11-79 aspaoligonin A C39H64O14 C5D5N [310]
3-11-80 aspaoligonin B C44H72O17 C5D5N [310]
3-11-81 (25S)-5β-spirostane-3β,17α-diol-3-O-β-D-

xylopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranoside

C43H70O17 C5D5N [279]

3-11-82 (25S)-5β-spirostane-3β,17α-diol-3-O-β-D-
glucopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranoside

C44H72O18 C5D5N [279]

3-11-83 aspafilioside E C43H70O17 C5D5N [311]
3-11-84 aspafilioside F C38H62O13 C5D5N [311]
3-11-85 sarsasapogenin M C39H64O14 C5D5N [312]
3-11-86 sarsasapogenin N C45H74O17 C5D5N [312]
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Table 3-11-14: 1H NMR spectroscopic data of steroidal saponins 3-11-56∼3-11-60.

H 3-11-56 3-11-57 3-11-58 3-11-59 3-11-60

1 0.94m 1.86 1.42 (ov) 1.46m (ov) 1.45m (ov)
1.24m 1.55 1.76 (ov) 1.83m (ov) 1.81m (ov)

2 1.45m 2.01 1.44 (ov) 1.47m (ov) 1.48m (ov)
2.05 ddd 1.53 1.70 (ov) 1.82m (ov) 1.85m (ov)
(5.9, 7.6, 12.6)

3 4.26m 4.30 4.16m 4.22m (ov) 4.22m (ov)
4 1.82m 1.79 1.78 (ov) 1.75m (ov) 1.77m (ov)

1.82m 1.79 n.d. 1.75m (ov) 1.77m (ov)
5 2.21m 2.14 2.14 (ov) 2.22m (ov) 2.17m (ov)
6 1.53m 1.82 1.70 (ov) 1.18m (ov) 1.15m (ov)

1.91m 1.19 1.86 (ov) 1.84m (ov) 1.78m (ov)
7 1.17m 1.27 1.08 (ov) 0.92m (ov) 0.92m (ov)

1.79m 0.95 1.40 (ov) 1.23m (ov) 1.22m (ov)
8 1.48m 1.51 1.44m 1.47m (ov) 1.47m (ov)
9 1.28m 1.28 1.22 (ov) 1.25m (ov) 1.25m (ov)
11 1.20m 1.35 1.18 (ov) 1.18m (ov) 1.18m (ov)

1.32m 1.21 1.38 (ov) 1.31m (ov) 1.31m (ov)
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Table 3-11-14 (continued)

H 3-11-56 3-11-57 3-11-58 3-11-59 3-11-60

12 1.10m 1.68 1.48 (ov) 1.08m (ov) 1.06m (ov)
1.71m 1.08 n.d. 1.66m (ov) 1.67m (ov)

14 1.06m 1.08 1.00 (ov) 1.05m (ov) 1.03m (ov)
15 1.45m 2.03 1.40 (ov) 1.40m (ov) 1.40m (ov)

1.98m 1.41 1.97 (ov) 2.09m (ov) 2.00m (ov)
16 4.63 dt(7.2, 7.2) 4.60 4.54m 4.58m (ov) 4.57m (ov)
17 1.88 dd(6.7, 8.5) 1.86 1.81m (ov) 1.82m (ov)
18 0.85 s 0.82 0.76 s 0.81 s 0.81 s
19 0.97 s 1.10 0.90 s 0.98 s 0.96 s
20 1.96 dq(6.8, 6.8) 1.97 1.87m 1.91m (ov) 1.91m (ov)
21 1.19 d(6.9) 1.15 1.10 d(6.9) 1.12 d(7.0) 1.14 d(7.0)
23 1.47m 1.71 1.30 (ov) 1.45m (ov) 1.44m (ov)

1.84m 1.66 n.d. 1.90m (ov) 1.90m (ov)
24 1.40m 1.57 1.07 (ov) 1.35m (ov) 1.35m (ov)

2.17 dt(4.4, 12.7) 1.57 n.d. 2.12m (ov) 2.13m (ov)
25 1.61m 1.60 1.54 (ov) 1.59m (ov) 1.57m (ov)
26 3.43 br d(10.6) 3.58 3.34m 3.36br d(11.0) 3.36 br d(11.6)

4.11 dd(2.7, 11.2) 3.53 4.02 (ov) 4.07 br dd(2.2, 11.0) 4.07 dd(2.9, 11.6)
27 1.10 d(7.1) 0.71 0.98 d(5.7) 1.07 d(6.7) 1.07 d(7.2)
1󸀠 4.87 d(7.6) 4.25 d(7.8) 4.79 d(8.1) 4.75 d(8.2) 4.84 d(8.0)
2󸀠 4.30 dd(7.6, 9.0) 3.78 4.04 (ov) 4.11 dd(8.2, 9.2) 4.26 dd(9.2, 8.0)
3󸀠 4.26 dd(9.0, 9.0) 5.36 4.13 (ov) 4.16 dd(9.2, 9.2) 4.29 dd(9.2, 9.2)
4󸀠 4.34 dd(9.0, 9.0) 5.06 4.00 (ov) 4.34 dd(9.2, 9.2) 4.23 dd(9.1, 9.1)
5󸀠 3.61 ddd 3.45 3.72 (ov) 3.75 br d(9.2) 3.80 br d(9.0)

(2.1, 3.6, 9.6)
6󸀠 4.04 dd(3.6, 12.2) 3.91 4.30 (ov) 4.60 dd(1.3, 12.0) 4.42∼4.51m

4.19 dd(2.1, 12.2) 3.56 4.37 (ov) 4.73 dd(2.8, 12.0)
1󸀠󸀠 5.48 d(7.8) 4.74 d(7.8) 5.17 d(7.5) 5.36 d(8.0) 5.40 d(8.0)
2󸀠󸀠 4.07 dd(8.4, 8.4) 5.25 3.94 (ov) 3.98 dd(8.2, 9.0) 4.02 dd(8.0, 8.8)
3󸀠󸀠 4.27 dd(8.8, 8.8) 5.39 4.12 (ov) 4.23 dd(9.1, 9.1) 4.24 dd(8.8, 9.0)
4󸀠󸀠 4.23 dd(8.8, 8.8) 5.32 4.20 (ov) 4.22 dd(9.2, 9.0) 4.29 dd(9.0, 9.0)
5󸀠󸀠 3.99 ddd 3.46 3.66 (ov) 3.95 ddd 3.95 ddd

(2.9, 5.5, 8.8) 4.38 (ov) (3.1, 4.9, 9.2) (3.3, 5.0, 9.0)
6󸀠󸀠 4.43 dd(5.8, 12.0) 4.51 4.44 dd(5.0, 12.0) 4.47 br d(12.0)

4.61 dd(2.9, 12.0) 4.18 4.57 dd(3.1, 12.0) 4.56 br d(12.0)
1󸀠󸀠󸀠 5.78 d(1.4) 4.37 d(6.9) 4.93 d(7.4) 5.29 d(8.1) 5.14 d(8.3)
2󸀠󸀠󸀠 4.68 dd(1.4, 3.2) 5.45 3.86 (ov) 4.43 dd(8.2, 8.3) 4.05 dd(8.3, 8.7)
3󸀠󸀠󸀠 4.56 dd(3.2, 9.4) 5.17 4.06 (ov) 4.22m (ov) 4.19m
4󸀠󸀠󸀠 4.36 dd(9.4, 9.4) 5.24 4.08 (ov) 4.22m (ov) 4.21m
5󸀠󸀠󸀠 4.91 dq(6.1, 9.3) 3.72 3.58 (ov) 4.22m (ov) 3.98m

3.02 4.10 (ov)
6󸀠󸀠󸀠 1.67 d(6.2) 4.28m

4.49br d(12.0)
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Table 3-11-14 (continued)

H 3-11-56 3-11-57 3-11-58 3-11-59 3-11-60

1󸀠󸀠󸀠󸀠 5.27 d(8.0)
2󸀠󸀠󸀠󸀠 4.04 dd(8.0, 8.7)
3󸀠󸀠󸀠󸀠 4.22 dd(8.8, 8.8)
4󸀠󸀠󸀠󸀠 4.24 dd(9.8, 9.6)
5󸀠󸀠󸀠󸀠 3.94 ddd

(2.8, 5.2, 8.6)
6󸀠󸀠󸀠󸀠 4.35 dd(5.2, 12.0)

4.49 dd(2.8, 12.0)

Table 3-11-15: 1H NMR spectroscopic data of steroidal saponins 3-11-61∼3-11-64 and 3-11-68.

H 3-11-61 3-11-62 3-11-63 3-11-64 3-11-68

1 1.50m (ov) 1.78 dd(3.6, 11.4) 1.46m, 1.82m 1.68m, 1.76m 1.28 (ov)
1.84m (ov) 1.46 (ov)

2 1.51m (ov) 1.92 (ov), 1.46 (ov) 1.49m, 1.92m 1.70m, 1.98m 1.52 (ov)
1.85m (ov) 1.80 (ov)

3 4.22m (ov) 4.28 (ov) 4.22m 4.38m 4.26m
4 1.82m (ov) 1.75 (ov), 1.85 (ov) 1.50m, 1.78m 1.48m, 1.70m 1.70 (ov)

1.825m (ov)
5 2.16m (ov) 2.15 (ov) 2.14m 1.98m 2.35 (ov)
6 1.35m (ov),

1.98m (ov)
1.77 (ov), 1.14 (ov) 1.28m, 1.34m 1.02, 1.05m 1.30 (ov), 1.40 (ov)

7 0.98m (ov),
1.28m (ov)

1.19 (ov) 0.97m, 1.31m 0.93, 1.22m (ov)

0.91 br d(10.8)
8 1.54m (ov) 1.46 (ov) 1.53m 1.45m 1.30m
9 1.31m (ov) 1.24 (ov) 1.02m 1.02m 1.28 (ov)
11 1.22m (ov) 1.31 (ov), 1.14 (ov) 1.32m 1.26m, 1.30m 1.10 (ov)

1.32m (ov)
12 1.08m (ov) 1.66 (ov), 1.04 (ov) 1.29m 1.24m, 1.64m 1.00 (ov), 1.60 (ov)

1.68m (ov)
14 1.08m (ov) 1.04 (ov) 1.08m 1.03m 1.00 (ov)
15 1.38m (ov) 2.01 ddd 1.38m 1.38m 1.30 (ov)

2.01m (ov) (4.8, 7.2, 11.4) 2.01m 2.00m 1.62 (ov)
1.46 (ov)

16 4.56m (ov) 4.35 (ov) 4.55m 4.57m 4.55m
17 1.81m (ov) 1.80 dd(6.6, 8.4) 1.80m 1.82m 1.80 dd(6.7, 8.8)
18 0.81 s 0.82 s 0.78 s 0.78 s 0.74 s
19 1.06 s 0.96 s 1.06 s 0.80 s 0.88 s
20 1.90m (ov) 1.83 (ov) 1.88m 1.99m 1.84m
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Table 3-11-15 (continued)

H 3-11-61 3-11-62 3-11-63 3-11-64 3-11-68

21 1.14 d(7.0) 1.17 d(6.6) 1.12 d(6.6) 1.14 d(7.0) 1.10 d(6.7)
23 1.42m (ov) 1.89 br d(9.6) 1.38m 1.42m 1.25 (ov)

1.88m (ov) 1.24 (ov) 1.88m 1.88m 1.95 (ov)
24 1.34m (ov) 2.15 (ov) 1.43m 1.33m 1.30 (ov)

2.13m (ov) 1.37 (ov) 2.13m 2.12m 2.08 (ov)
25 1.56m (ov) 1.66 (ov) 1.57m 1.56m 1.80
26 3.36 br d(11.6) 4.10 (ov) 3.34 d(11.3) 3.36 d(9.3) 3.34 d(10.9)

4.06 br dd 3.38 d(10.8) 4.04m 4.04m 4.00 (ov)
(2.6, 11.6)

27 1.06 d(7.2) 1.09 d(6.6) 1.04 d(7.0) 1.04 d(7.0) 0.99 d(6.9)
1󸀠 4.82 d(7.8) 4.82 d(7.2) 4.82 d(7.2) 4.86 d(7.8) 4.84 (ov)
2󸀠 4.24m (ov) 4.26 (ov) 4.20m 4.00m 4.34 (ov)
3󸀠 4.22m (ov) 4.08 t(9) 4.22m 4.20m 4.02
4󸀠 4.15 dd(9.4, 9.4) 4.35 (ov) 4.25m 4.14m 3.94 (ov)
5󸀠 3.84 ddd 3.85 dd(5.4, 8.4) 3.78m 4.08m 3.82 br d(9.3)

(3.3, 3.3, 9.4)
6󸀠 4.47m (ov) 4.23 dd(1.8, 12) 4.40 dd(3.1, 12.4) 4.32m 4.12 (ov)

3.64 d(11.4) 4.50 dd(3.7, 12.4) 4.84 dd(2.0, 11.6) 4.50 (ov)
1󸀠󸀠 6.32 br d(1.1) 5.47 d(7.8) 5.02 d(7.5) 4.98 d(7.4) 5.54 d(7.5)
2󸀠󸀠 4.72 br s 4.11 (ov) 3.96 dd(8.4, 7.5) 4.48m 3.94 (ov)
3󸀠󸀠 4.52 dd(3.2, 9.6) 4.33 (ov) 4.08m 4.18m 4.02 dd(8.6, 8.8)
4󸀠󸀠 4.30 dd(9.6, 9.6) 4.36 (ov) 4.14m 4.32m 3.78 dd(8.6, 9.8)
5󸀠󸀠 4.78 dq(6.3, 9.6) 4.05 (ov) 3.66 t(10.4) 3.76 dd(2.9, 10.5) 3.84m
6󸀠󸀠 1.73 d(6.3) 4.33 (ov) 4.24m 4.28m 4.12 (ov)

4.65 dd(2.4, 11.4) 4.32 (ov)
1󸀠󸀠󸀠 5.06 d(7.9) 4.78 d(7.8) 6.38 s 6.0 s
2󸀠󸀠󸀠 4.00 dd(8.0, 9.3) 4.43 t(8.4) 4.77m 4.63 br s
3󸀠󸀠󸀠 4.17 dd(9.3, 9.3) 4.03 (ov) 4.55m 4.52 (ov)
4󸀠󸀠󸀠 3.93 dd(9.3, 9.3) 4.18 (ov) 4.32 t(9.2) 4.22 (ov)
5󸀠󸀠󸀠 4.10 ddd 4.59 (ov) 4.78m 4.86 dq(5.9, 9.3)

(2.2, 8.0, 9.3)
6󸀠󸀠󸀠 4.57 dd(8.0,

12.0)
4.62 dd(2.4, 11.4) 1.74 d(6.3) 1.70 d(6.2)

4.90 dd(2.2,
12.0)

4.54 (ov)

1󸀠󸀠󸀠󸀠 5.59 br s
2󸀠󸀠󸀠󸀠 4.67 br s
3󸀠󸀠󸀠󸀠 4.56 (ov)
4󸀠󸀠󸀠󸀠 4.30 t(10.2)
5󸀠󸀠󸀠󸀠 4.41 t(3.6)
6󸀠󸀠󸀠󸀠 1.68 d(6.6)
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Table 3-11-16: 1H NMR spectroscopic data of steroidal saponins 3-11-65∼3-11-67, 3-11-69, and 3-11-
70.

H 3-11-65 3-11-66 3-11-67 3-11-69 3-11-70

1 0.74, 1.49 0.75, 1.50 0.73, 1.48 1.43m, 1.82m 1.23m, 1.90m
2 1.68, 1.96 1.68, 1.96 1.68, 1.94 1.46m, 1.90m 1.44m, 1.94m
3 3.83 3.84 3.83 4.30m (ov) 4.31m
4 1.57, 1.84 1.83 (ov) 1.82 (ov) 1.58m, 1.79m 1.58m, 1.78m
5 0.85 0.84 0.83 2.15m 2.16m
6 1.10, nd 1.11, nd 1.08, nd 1.26m, 1.34m 1.23m, 1.39m
7 1.34, 1.94 1.30, 1.92 1.30, 1.90 0.94m, 1.30m 1.07m, 1.31m
8 1.34 1.33 1.31 1.60m 1.67m
9 0.46 0.45 0.44 1.24m 1.23m
11 1.32, 1.40 1.32, 1.40 1.30, nd 1.30m 1.35m
12 0.97, 1.60 0.98, 1.60 0.97, 1.59 1.27m 1.27m
14 0.96 0.96 0.93 1.09 (ov) 0.95 (ov)
15 0.72, 1.46 0.76, 1.42 0.72, 1.46 1.39, 1.94m 1.38, 1.95m
16 4.46 4.46 4.45 4.52m 4.31m
17 1.73 1.74 1.72 1.85m 1.83m
18 0.74 s 0.74 s 0.72 s 0.77 s 0.81 s
19 0.77 s 0.77 s 0.76 s 0.98 s 0.95 s
20 1.84 1.84 1.83 1.78m 1.76m
21 1.07 d(6.6) 1.07 d(6.7) 1.06 d(6.6) 1.12 d(6.7) 1.17 d(6.7)
23 1.40, 1.83 1.39, 1.82 1.38, 1.81 1.36 (ov), 1.88 (ov) 1.35 (ov), 1.87 (ov)
24 1.29, 2.08 1.30, 2.08 1.28, 2.06 1.47 (ov), 2.11 (ov) 1.44 (ov), 2.01 (ov)
25 1.52 1.54 1.52 1.56 (ov) 1.56 (ov)
26 3.32, 3.98 3.32, 3.98 3.32, 3.98 3.31 d(10.5) 3.39 d(10.5)

3.97m 4.09m
27 1.00 d(6.9) 1.00 d(6.9) 0.99 d(6.6) 1.07 d(6.6) 1.09 d(6.6)
1󸀠 4.74 d(7.6) 4.74 d(7.6) 4.74 d(7.6) 4.21 d(7.6) 4.78 d(7.3)
2󸀠 4.24 4.23 4.23 4.19 (ov) 4.23 (ov)
3󸀠 4.04 4.06 4.03 4.30 (ov) 4.38 (ov)
4󸀠 4.40 4.41 4.40 4.36 (ov) 4.04 (ov)
5󸀠 3.92 3.91 3.92 3.75 (ov) 3.84 (ov)
6󸀠 4.11, 4.57 4.13, 4.55 4.12, 4.55 4.00 (ov) 3.82 (ov), 4.04 (ov)

4.45 br d(11.1)
1󸀠󸀠 6.10 br s 6.08 br s 6.08 br s 4.10 d(7.4) 4.76 d(7.3)
2󸀠󸀠 4.67 4.67 4.68 4.09 (ov) 3.88 (ov)
3󸀠󸀠 4.42 4.42 4.41 4.29 (ov) 4.23 (ov)
4󸀠󸀠 4.21 4.21 4.21 4.23 (ov) 4.27 (ov)
5󸀠󸀠 4.78 4.78 4.76 3.82 (ov), 4.06 (ov) 4.09 (ov)
6󸀠󸀠 1.62 d(6.1) 1.63 d(6.1) 1.62 d(6.0) 4.36 (ov), 4.52 (ov)
1󸀠󸀠󸀠 4.82 d(7.6) 4.81 d(7.6) 4.81 d(7.6) 4.59 br s 5.44 d(6.8)
2󸀠󸀠󸀠 4.04 4.04 4.03 4.55 4.09 (ov)
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Table 3-11-16 (continued)

H 3-11-65 3-11-66 3-11-67 3-11-69 3-11-70

3󸀠󸀠󸀠 3.96 3.95 3.95 4.36 4.23 (ov)
4󸀠󸀠󸀠 3.86 3.87 3.86 4.62 4.27 (ov)
5󸀠󸀠󸀠 3.68 3.68 3.67 4.45 4.82 (ov)
6󸀠󸀠󸀠 3.92, 4.39 3.92, 4.39 3.91, 4.38 1.69 d(6.9)
1󸀠󸀠󸀠󸀠 5.22 d(7.4) 5.21 d(7.5) 5.21 d(7.5) 5.56 br s
2󸀠󸀠󸀠󸀠 4.29 4.28 4.28 4.52 (ov)
3󸀠󸀠󸀠󸀠 3.95 3.96 3.95 4.49 (ov)
4󸀠󸀠󸀠󸀠 4.02 4.04 4.03 4.60 (ov)
5󸀠󸀠󸀠󸀠 3.50 d-

like(12.1),
4.44

3.52 d-
like(12.0),
4.45

3.50 d-
like(12.1),
4.43

4.49 (ov)

6󸀠󸀠󸀠󸀠 1.66 d(6.9)
1󸀠󸀠󸀠󸀠󸀠 5.16 d(7.6) 5.15 d(7.6) 5.15 d(7.6)
2󸀠󸀠󸀠󸀠󸀠 3.87 3.87 3.85
3󸀠󸀠󸀠󸀠󸀠 3.98 4.01 4.00
4󸀠󸀠󸀠󸀠󸀠 3.68 3.67 3.66
5󸀠󸀠󸀠󸀠󸀠 3.56 t-

like(10.0),
4.06

3.57 t-
like(10.0),
4.07

3.55 t-
like(10.1),
4.04

1󸀠󸀠󸀠󸀠󸀠󸀠 4.98 d(8.3) 5.05 d(7.9) 5.05 d(7.8)
2󸀠󸀠󸀠󸀠󸀠󸀠 3.94 3.92 3.92
3󸀠󸀠󸀠󸀠󸀠󸀠 4.04 4.03 4.01
4󸀠󸀠󸀠󸀠󸀠󸀠 3.82 3.83 3.83
5󸀠󸀠󸀠󸀠󸀠󸀠 3.96 3.96 3.97
6󸀠󸀠󸀠󸀠󸀠󸀠 3.83, 4.56 3.85, 4.57 3.85, 4.54
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.49 br s 5.10 d(7.8) 5.02 d(7.7)
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.77 3.94 3.92
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.63 4.12 4.06
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.66 3.82 3.82
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.09, 4.21 3.72 3.70
6󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.24, 4.44 3.82, 4.41
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.48 br s 5.47 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.76 4.76
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.62 4.62
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.64 4.65
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.08, 4.20 4.10, 4.20
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.49 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.74
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.60
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.64
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.09, 4.19
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Table 3-11-17: 1H NMR spectroscopic data of steroidal saponins 3-11-71∼3-11-75.

H 3-11-71 3-11-72 3-11-73 3-11-74 3-11-75

1 3.93 dd(4.0, 5.0) 1.00, 2.07 1.00, 2.07 1.06 (ov) 0.84m, 1.49m
2 ax 1.40 ddd(4.0, 4.0, 13.0) 3.84 3.86 3.82 1.63m, 2.01m

eq 1.86 br dd(5.0, 13.0)
3 3.95m 3.80 3.82 3.82 3.87m
4 ax 1.39 ddd(4.0, 8.0, 13.0) 1.37 1.37 1.88 1.47m

eq 1.87 ddd(4.0, 13.0, 13.0) 1.76 1.76 (ov) 1.78 br d(12.5)
5 2.10 ddd(6.0, 8.0, 13.0) 0.95 0.95 0.90 1.17m
6 ax 1.58m 0.92 0.92 0.92 3.55 br d(8.8)

eq 1.71 ddd(4.0, 8.0.10.0) 1.06 1.06 1.06
7 ax 1.33m, eq 1.61m 1.31, 1.94 1.31, 1.94 1.38, 1.93 1.14m, 2.18m
8 1.86m 1.26 1.26 1.26 1.58m
9 2.07m 0.48 0.48 0.48 0.60 ddd(3.6,

13.1, 13.1)
11 1.63m, 2.10m 1.08, 1.32 1.08, 1.32 1.32, nd 1.15m, 1.38m
12 ax 1.79 ddd(4.0, 12.0, 12.0) 0.92, 1.54 0.92, 1.54 0.92, 1.52 1.01 ddd (4.0,

12.3, 12.3)
eq 1.54m 1.64 br d(12.3)

14 2.05m 0.92 0.92 0.92 1.01m
15 1.49 ddd(6.5, 11.5, 13.5) 0.68, 1.42 0.68, 1.42 1.42 1.43m, 2.07 ddd

2.03 ddd(4.0, 6.5, 13.5) (6.0, 7.0, 13.0)
16 4.56m 4.44 4.44 4.44 4.51 br d(6.8)
17 1.91 dd(6.5, 8.0) 1.72 1.72 1.72 1.79 dd(6.8, 7.9)
18 0.92 s 0.71 s 0.71 s 0.71 s 0.81 s
19 0.85 s 0.59 s 0.59 s 0.59 s 0.68 s
20 1.98 dd(6.5, 13.0) 1.82 1.82 1.82 1.94 dq(6.5, 7.8)
21 1.11 d(7.0) 1.06 d(6.4) 1.06 d(6.4) 1.06 d(6.5) 1.12 d(6.5)
23 ax 1.67m 1.37, 1.82 1.37, 1.82 1.36, 1.81 1.67m
24 1.17 ddd(4.0, 13.0, 13.0) 1.28, 2.06 1.28, 2.06 1.26, 2.05 1.54m, 1.65m

1.61 dd(4.0, 13.0)
25 1.56m 1.53 1.53 1.52 1.56m
26 ax 3.49 t(10.0) 3.32, 3.98 3.32, 3.98 3.32, 3.98 3.48 dd(11.0,

12.0)
eq 3.55 dd(4.0, 10.0) 3.57 dd(4.0,

12.0)
27 0.69 d(6.0) 1.00 d(6.7) 1.00 d(6.7) 1.00 d(6.6) 0.67 d(6.0)
1󸀠 4.85 d(7.5) 4.78 d(7.6) 4.84 d(7.6) 4.84 d(7.6) 4.86 d(7.7)
2󸀠 4.39 dd(7.5, 9.0) 4.29 4.42 4.41 4.37 br t(9.6)
3󸀠 4.09 (ov) 4.06 4.06 4.07 4.06m
4󸀠 4.58m 4.39 4.44 4.43 4.54 br s
5󸀠 3.91m 3.91 4.02 4.02 3.98m
6󸀠 4.16 dd(9.0, 10.5) 4.20, 4.44 4.17, 4.43 4.18, 4.42 4.16m, 4.63m

4.65 dd(9.0, 10.5)
1󸀠󸀠 5.17 d(7.5) 6.08 br s 4.99 d(7.6) 5.00 d(7.6) 5.11 d(7.8)
2󸀠󸀠 4.41 dd(7.5, 9.0) 4.69 4.13 4.15 4.30 br t(9.0)
3󸀠󸀠 4.17 dd(9.0, 9.0) 4.42 4.09 4.09 4.09m
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Table 3-11-17 (continued)

H 3-11-71 3-11-72 3-11-73 3-11-74 3-11-75

4󸀠󸀠 3.82 dd(9.0, 10.0) 4.20 3.86 3.84 3.72m
5󸀠󸀠 3.87 ddd(2.5, 8.0, 10.0) 4.75 3.66 3.66 3.78m
6󸀠󸀠 4.03 dd(8.0, 12.0) 1.58 d(6.0) 3.88, 4.29 3.88, 4.29 3.97m, 4.40m

4.50 dd(2.5, 12.0)
1󸀠󸀠󸀠 5.56 d(7.5) 4.82 d(7.6) 5.45 5.47 5.53 d(7.5)
2󸀠󸀠󸀠 4.11 dd(5.0, 7.5) 4.06 3.90 3.90 4.05m
3󸀠󸀠󸀠 3.91 ddd(2.5, 5.0, 10.0) 3.96 4.00 4.00 4.02m
4󸀠󸀠󸀠 4.11 (ov) 3.85 3.84 3.65 4.07m
5󸀠󸀠󸀠 3.67 dd(10.0, 11.0) 3.68 3.97 3.97 3.75m

4.22 dd(5.0, 11.0)
6󸀠󸀠󸀠 3.92, 4.38 4.01, 4.31 3.99, 4.30 4.26m

4.45br d(11.0)
1󸀠󸀠󸀠󸀠 5.23 d(7.5) 5.32 d(7.4) 5.21 d(7.9) 5.21 d(7.9) 5.17 d(8.0)
2󸀠󸀠󸀠󸀠 3.96 dd(7.5, 9.0) 4.31 3.90 3.90 3.95m
3󸀠󸀠󸀠󸀠 4.09 dd(9.0, 9.0) 3.95 4.07 4.07 4.07m
4󸀠󸀠󸀠󸀠 4.21 t(9.0) 4.04 3.64 3.98 4.36 t(9.5)
5󸀠󸀠󸀠󸀠 4.10 (ov) 4.47, nd 3.85 3.85 3.77m
6󸀠󸀠󸀠󸀠 4.36 dd(5.0, 12.0) 3.90, 4.38 3.90, 4.38 4.04m, 4.21m

4.58 dd(2.5, 12.0)
1󸀠󸀠󸀠󸀠󸀠 5.16 d(7.6) 5.02 d(7.6) 5.02 d(7.6) 5.08 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.86 3.88 3.89 3.97 br t(8.5)
3󸀠󸀠󸀠󸀠󸀠 4.00 3.94 4.05 4.15m
4󸀠󸀠󸀠󸀠󸀠 3.69 3.74 3.69 4.16m
5󸀠󸀠󸀠󸀠󸀠 3.56 tl(10.1) 3.99 3.82 3.88m

4.05
6󸀠󸀠󸀠󸀠󸀠 3.82, 4.42 3.85, 4.54 4.24m

4.48br d(11.6)
1󸀠󸀠󸀠󸀠󸀠󸀠 4.97 d(8.3) 5.02 d(7.8) 5.15 d(7.6) 5.79 s
2󸀠󸀠󸀠󸀠󸀠󸀠 3.94 3.92 3.93 4.63 br s
3󸀠󸀠󸀠󸀠󸀠󸀠 4.04 4.06 3.99 4.52 br d(9.0)
4󸀠󸀠󸀠󸀠󸀠󸀠 3.82, 3.96 3.99, 3.80 3.88,

3.55t-like(10.1)
4.33 d(8.5)

5󸀠󸀠󸀠󸀠󸀠󸀠 4.06 4.95 dq(6.0, 8.5)
6󸀠󸀠󸀠󸀠󸀠󸀠 3.85, 4.56 3.88, 4.55 1.68 d(6.0)
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.49 br s 5.47 br s 5.48 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.77 4.74 4.77
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.64 4.59 4.64
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.65 4.64 4.66
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.10, 4.20 4.09, 4.19 4.21, 4.44
1󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 5.49 br s
2󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.75
3󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.62
4󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.64
5󸀠󸀠󸀠󸀠󸀠󸀠󸀠󸀠 4.10, 4.20
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Table 3-11-18: 1H NMR spectroscopic data of steroidal saponins 3-11-76∼3-11-80.

H 3-11-76 3-11-77 3-11-78 3-11-79 3-11-80

1 – – 1.55 1.80m 1.76m
2 – – 2.05m, 1.57 1.17m 2.18m
3 3.72m 3.88brm (ov) 3.90 4.27m 4.17m
4 – – 1.76, 1.36m 1.80m 1.76m
5 1.42m – 0.96m 2.20m 2.14m
6 4.32m – 1.21m 1.93m 2.18m
7 1.27m – 2.60m 1.93m 2.18m

2.51dd(3.8, 12.0)
8 – – 1.78 1.59m 1.58m
9 – – 0.66 1.32m 1.32m
11 – – 1.43m 1.50m 1.48m
12 – 3.50 dd(11.6, 6.1) 1.62, 1.18 1.47m 1.76m
14 – – 1.48m 2.10m 2.14m
15 – – 4.38 1.80m 1.76m
16 α 4.47 q(7.5) – 4.67m 4.44m 4.41m
17 – – 2.04m
18 0.83 s 1.08 s 0.91 s 0.96 s 0.93 s
19 0.83 s 0.66 s 0.68 s 1.02 s 1.08 s
20 – – 2.01m 2.23m 2.18m
21 1.14 d(7.0) 1.43 d(6.5) 1.14 d(6.6) 1.23 d(7.1) 1.20 d(7.1)
23 – – 1.68m 1.38m 1.32m
24 – – 1.57 1.02m 1.32m
25 – – 1.57 1.59m 1.58m
26 α 3.35 d(11) ax 3.54 dd 3.48m, 3.37m 4.05m 4.02m

β 4.05 dd (10.4, 10.4) 3.27 d(10.7) 3.24 d(10.6)
(11.0, 2.0) eq 3.60 dd

(10.4, 3.3)
27 0.87 d(6.5) 0.70 d(5.0) 0.66 d(5.6) 1.07 d(7.1) 1.04 d(7.1)
1󸀠 4.85 d(7.5) 4.82 d(7.2) 4.89 d(7.6) 4.96 d(7.3) 4.79 d(6.8)
2󸀠 4.00 t(7.5) – 4.43 4.26m 4.17m
3󸀠 4.15 t(8.5) – 4.02 3.97m 4.11m
4󸀠 3.72∼3.81m – 4.63 4.34m 4.17m
5󸀠 4.22m – 4.10 3.87m 3.75m
6󸀠 3.72∼3.81m – 4.71m 4.58m 4.41m

4.32m 4.23
1󸀠󸀠 4.88 d(7.5) 5.12 d(7.8) 5.21 d(7.9) 5.40 d(7.8) 4.99 d(7.8)
2󸀠󸀠 4.05 t(7.5) – 4.45 4.07m –
3󸀠󸀠 4.17 t(9.5) – 4.19m 4.28m –
4󸀠󸀠 3.72∼3.81m – 3.86m 4.19m –
5󸀠󸀠 4.22m – 3.90 3.87m –
6󸀠󸀠 3.72∼3.81m – 4.59 4.30m

4.32m 4.38
1󸀠󸀠󸀠 4.79 d(7.0) 5.54 d(7.6) 5.59 d(7.3) 6.33 d(1.2)
2󸀠󸀠󸀠 4.48 t(8.5) – 4.11 4.75m
3󸀠󸀠󸀠 4.16 t(9.0) – 4.11 4.52m
4󸀠󸀠󸀠 3.72∼3.81m – 4.22 4.30m
5󸀠󸀠󸀠 3.72∼3.81m – 4.11 4.75m
6󸀠󸀠󸀠 1.64 d(6.5) – 4.53m, 4.07
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Table 3-11-18 (continued)

H 3-11-76 3-11-77 3-11-78 3-11-79 3-11-80

1󸀠󸀠󸀠󸀠 5.19 d(7.8) 5.26 d(7.7)
2󸀠󸀠󸀠󸀠 – 3.98
3󸀠󸀠󸀠󸀠 – 4.10
4󸀠󸀠󸀠󸀠 – 4.11
5󸀠󸀠󸀠󸀠 – 4.25
6󸀠󸀠󸀠󸀠 – 3.69m
1󸀠󸀠󸀠󸀠󸀠 5.77 br s
6󸀠󸀠󸀠󸀠󸀠 1.68 d(6.1)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.08 d(7.9)

Table 3-11-19: 1H NMR spectroscopic data of steroidal saponins 3-11-81∼3-11-83.

H 3-11-81 3-11-82 3-11-83 H 3-11-81 3-11-82 3-11-83

1 1.42 (ov) 1.42 (ov) 0.85m 25 1.54 (ov) 1.52 (ov) 1.62m
1.76 (ov) 1.75 (ov) 1.58m

2 1.44 (ov) 1.44 (ov) 1.68m 26 3.26m 3.28 (ov) 3.52m
1.70 (ov) 1.70 (ov) 2.11m 4.02 (ov) 4.02 (ov) 3.53m

3 4.16m 3.84m 3.94m 27 0.98 d(5.7) 0.96 d(5.9) 0.69 d(5.2)
4 1.78 (ov) 1.42 (ov) 1.42m 1󸀠 4.77 d(8.2) 4.78 d(7.9) 4.95 d(7.6)

n.d. 1.78 (ov) 1.81m
5 2.14 (ov) 2.14m 0.94m 2󸀠 4.04 (ov) 4.20 (ov) 3.90m
6 1.70 (ov) 1.68 (ov) 1.11m 3󸀠 4.13 (ov) 4.18 (ov) 4.25m

1.86 (ov) 1.88 (ov)
7 1.08 (ov) 1.10 (ov) 1.49m 4󸀠 4.00 (ov) 4.02 (ov) 4.50m

1.40 (ov) 1.42 (ov) 2.14m
8 1.44m 1.42m 1.50m 5󸀠 3.72 (ov) 3.74 (ov) 4.02m
9 1.22 (ov) 1.20 (ov) 0.61m 6󸀠 4.30 (ov) 4.30 (ov) 4.75 dd(2.4, 10.6)

4.37 (ov) 4.35 (ov) 4.85 d(10.6)
11 1.18 (ov) 1.18 (ov) 1.33m 1󸀠󸀠 5.16 d(7.4) 5.34 d(7.2) 5.56 d(7.6)

1.38 (ov) 1.32 (ov) 1.59m
12 1.48 (ov) 1.44 (ov) 0.83m 2󸀠󸀠 3.94 (ov) 3.90 (ov) 4.06m

1.60m
14 2.01 (ov) 1.98 (ov) 2.07m 3󸀠󸀠 4.12 (ov) 4.16 (ov) 4.35m
15 1.35 (ov) 1.35 (ov) 1.49m 4󸀠󸀠 4.20 (ov) 4.06 (ov) 4.24m

1.97 (ov) 1.94 2.23m
16 4.40m 4.40m 4.46m 5󸀠󸀠 3.66 (ov) 3.90 (ov) 3.96

4.38 (ov) 4.28m
18 0.88 s 0.86 s 0.97 s 6󸀠󸀠 4.28 (ov)

4.50 (ov)
19 0.90 s 0.88 s 0.70 s 1󸀠󸀠󸀠 4.91 d(7.3) 4.86 d(7.0) 5.09 d(7.6)
20 2.14m 2.12m 2.28m 2󸀠󸀠󸀠 3.86 (ov) 3.84 (ov) 4.48m
21 1.16 d(7.1) 1.16 d(7.1) 1.25 d(7.0) 3󸀠󸀠󸀠 4.06 (ov) 4.04 (ov) 4.05m
23 1.30 (ov) 1.30 (ov) 1.49m 4󸀠󸀠󸀠 4.08 (ov) 4.05 (ov) 4.25m

1.71m
24 1.07 (ov) 1.06 (ov) 1.62m 5󸀠󸀠󸀠 3.58 (ov) 3.58 (ov) 3.71 d(11.6)

4.10 (ov) 4.12 (ov) 4.28m
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Table 3-11-20: 1H NMR spectroscopic data of steroidal saponins 3-11-84∼3-11-86.

H 3-11-84 3-11-85 3-11-86

1 0.86m, 1.58m 1.84m, 1.48m 1.74m, 1.47m
2 1.32m, 2.15m 1.89m, 1.40m 1.93m, 1.36m
3 4.00m 4.26m 4.16m
4 1.37m, 1.80m 1.78m, 1.74m 1.78m, 1.73m
5 0.88m 2.17m 2.13m
6 1.12m 1.82m, 1.17m 1.87m, 1.36m
7 1.57m, 2.15m 1.29m, 0.97m 1.37m, 1.02m
8 1.49m 1.55m 1.61m
9 0.58m 1.35m 1.37m
11 1.30m 1.47m 1.48m, 1.30m

1.53m 1.29m
12 0.79m, 1.57m 2.17m, 1.49m 2.18m, 1.49m
14 2.06m 2.11m 2.13m
15 1.50m, 2.22m 2.18m, 1.45m 2.19m, 1.44m
16 4.47m 4.41m 4.41m
18 0.96 s 0.94 s 0.93 s
19 0.70 s 1.01 s 1.08 s
20 2.29m 2.21m 2.19m
21 1.24 d(7.3) 1.21 d(7.2) 1.21 d(7.2)
23 1.46m, 1.71m 1.91m, 1.46m 1.92m, 1.45m
24 1.60m 2.16m, 1.34m 2.16m, 1.34m
25 1.60m 1.57m 1.57m
26 3.52m 4.04 dd(11, 2.5) 4.04 dd(11, 2.5)

3.53m 3.25 d(11) 3.26 d(11)
27 0.68 d(5.8) 1.06 d(7.2) 1.05 d(7.2)
1󸀠 4.98 d(7.8) 4.94 d(7.7) 4.77 d(7.7)
2󸀠 4.03m 4.22m 4.36m
3󸀠 4.27m 4.29m 4.17m
4󸀠 4.19m 4.16m 4.22m
5󸀠 4.17m 3.84m 3.55m
6󸀠 4.36m 4.32m 4.05m

4.88d(9.7) 4.48m 4.18m
1󸀠󸀠 5.01 d(7.0) 5.38 d(7.7) 5.84 s
2󸀠󸀠 4.49m 4.07m 4.66m
3󸀠󸀠 4.19m 4.23m 4.53m
4󸀠󸀠 4.33m 4.32m 4.54m
5󸀠󸀠 3.76 dd(2.4, 12.6) 3.95m 4.88m

4.35m
6󸀠󸀠 4.53m, 4.48m 1.59 d(6.2)
1󸀠󸀠󸀠 6.49 s
2󸀠󸀠󸀠 4.78m
3󸀠󸀠󸀠 4.31m
4󸀠󸀠󸀠 4.32m
5󸀠󸀠󸀠 4.79m
6󸀠󸀠󸀠 1.73 d(6.1)
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Table 3-11-21: Cos, MFs, and TSs of steroidal saponins 3-11-87∼3-11-127.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-87 furcreastatin C63H102O33 C5D5N-
CD3OD
(10:1)

[313]

3-11-88 filiasparoside A C43H68O17 C5D5N [302]
3-11-89 filiasparoside B C38H60O13 C5D5N [302]
3-11-90 (25R)-3β-hydroxy-5β-spirostan-12-one-3-O-{β-D-

glucopyranosyl-(1→2)-[α-L-arabinopyranosyl-
(1→6)]-β-D-glucopyranoside}

C44H70O18 C5D5N [283]

3-11-91 (25R)-3β-[(O-β-D-glucopyranosyl-(1→2)-O-[O-α-
L-rhamnopyranosyl-(1-4)-β-D-glucopyranosyl-
(1→3)]-O-β-D-glucopyranosyl-(1→4)-β-D-
galactopyranosyl)oxy]-5α-spirostane-12-one

C57H92O28 C5D5N [308]

3-11-92 (25R)-3β-[(O-β-D-glucopyranosyl-(1→3)-O-β-D-
glucopyranosyl-(1→2)-O-[O-α-L-
rhamnopyranosyl-(1→4)-β-D-glucopyranosyl-
(1→3)]-O-β-D-glucopyranosyl-(1→4)-β-D-
galactopyranosyl)oxy]-15α-hydroxy-5α-
spirostan-12-one

C63H102O34 C5D5N [308]

3-11-93 nigrumnin II C55H88O27 C5D5N [314]
3-11-94 polygonatoside C C39H60O15 C5D5N [315]
3-11-95 (25R)-3β,6α-dihydroxy-5α-spirostan-12-one-3,6-

di-O-β-D-glucopyranoside
C39H62O15 C5D5N [316]

3-11-96 polygonatoside A C45H70O19 C5D5N [315]
3-11-97 polygonatoside B C45H70O20 C5D5N [315]
3-11-98 wattoside I 1○ C33H52O15 C5D5N [317]
3-11-99 solanigroside C C51H82O26 C5D5N [309]
3-11-100 solanigroside D C55H88O27 C5D5N [309]
3-11-101 solanigroside E C55H88O28 C5D5N [309]
3-11-102 (25R)-spirost-5-ene-3β,17α-diol(pennogenin)-

3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[O-β-
xylopyranosyl-(1→5)-α-L-arabinofuranosyl-
(1→4)]-β-D-glucopyranoside}

C49H78O21 C5D5N [318]

3-11-103 neosibiricoside C C52H82O23 C5D5N [319]
3-11-104 neosibiricoside D C45H72O18 C5D5N [319]
3-11-105 solanigroside H C51H82O22 C5D5N [309]
3-11-106 diosegenin-3-O-β-D-glucopyranosyl-(1→4)-α-L-

rhamnopyranosyl-(1-4)-β-D-glucopyranosyl-
(1→4)-[α-L-rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside

C57H92O26 C5D5N [288]

3-11-107 yamogenin-3-O-α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)-[α-L-rhamnopyranosyl-
(1→2)]-β-D-glucopyranoside

C51H82O21 C5D5N [288]

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



396 | 3 Saponins

Table 3-11-21 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-108 22-epiyamogenin-3-O-α-L-rhamnopyranosyl-
(1→4)-β-D-glucopyranosyl-(1→4)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-glucopyranoside

C51H82O21 C5D5N [288]

3-11-109 deistelianoside A C39H62O15S C5D5N [320]
3-11-110 ophiopogonin E C38H60O13 C5D5N [321]
3-11-111 smilacinoside A C39H62O12 C5D5N [289]
3-11-112 smilacinoside B C55H92O13 C5D5N [289]
3-11-113 lyconoside II C45H72O17 C5D5N [322]
3-11-114 lyconoside III C42H72O18 C5D5N [322]
3-11-115 neosibiricoside B C52H82O24 C5D5N [319]
3-11-116 parisyunnanoside C C51H82O21 C5D5N [287]
3-11-117 arboreasaponin A C47H74O18 C5D5N [320]
3-11-118 lyconoside Ia C45H82O19 C5D5N [322]
3-11-119 lyconoside Ib C46H74O19 C5D5N [322]
3-11-120 turrillianoside C39H62O14 C5D5N [323]
3-11-121 arboreasaponin B C45H72O18 C5D5N [320]
3-11-122 3-O-[α-L-rhamnopyranosyl-(1→2)]-[β-D-

glucopyranosyl-(1→3)]-β-D-glucopyranosyl-27-
hydroxylpennogenin

C45H72O19 C5D5N [298]

3-11-123 neosibiricoside A C47H74O21 C5D5N [319]
3-11-124 chantrieroside A C51H82O21 C5D5N [324]
3-11-125 parisvietnaside A C45H72O19 C5D5N [325]
3-11-126 shatavarin VII C45H72O17 C5D5N [300]
3-11-127 25(27)-ene-2β,3β-diol-3-O-β-D-

glucopyranosyl(1→2)-β-D-galactopyranoside
C39H62O14 C5D5N [294]

1○Inconsistency of nomenclature for compound exists in the literature, wattoside I and wattoside H
being designated with the same compound.
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Table 3-11-22: 1H NMR spectroscopic data of steroidal saponins 3-11-87∼3-11-91.

H 3-11-87 3-11-88 3-11-89 3-11-90 3-11-91

1 0.72m, 1.33m 0.82m, 1.36m 1.32m, 0.78m 1.86, 1.35 –
2 1.57m, 1.98m 1.65m, 2.10m 1.58m, 2.07m 1.89, 1.35 –
3 3.87m 3.92m 3.95m 4.24 3.87 brm(21.8)
4 1.33m, 1.78m 1.43m, 1.85m 1.32m, 1.79m 1.79, 1.70 –
5 0.86m 0.90m 0.82m 2.21 –
6 1.14m 1.13m 1.10m 1.83, 1.21 –
7 0.80m, 1.58m 1.67m, 1.72m 1.60m, 1.68m 1.32, 0.95 –
8 1.78m 1.76m 1.71m 1.84 –
9 0.91m 0.92m 0.84m 1.72 –
11 2.23 dd(5, 14) 2.29 dd(5.2, 14.0) 2.20 dd(4.6, 14.1) 2.20 –

2.39 dd(13, 14) 2.40 t(14.0) 2.34 t(14.1) 2.37
14 1.38m 1.36m 1.30m 1.45 –
15 1.58m 1.58m 1.52m 2.13 –

2.10 ddd(6, 7, 13) 2.13m 2.07m 1.59
16 4.47m 4.50m 4.48m 4.56 –
17 2.74 dd(8, 9) 2.79 dd(1.6, 6.8) 2.74 dd(1.9, 7.0) 2.83 –
18 1.08 s 1.09 s 1.05 s 1.09 1.08 s
19 0.69 s 0.71 s 0.66 s 1.03 0.66 s
20 1.92 dq(7, 8) 1.94m 1.90m 1.95 –
21 1.34 d(7) 1.38 d(6.6) 1.30 d(7.0) 1.36 1.36 d(6.9)
23 1.70m 0.78m, 1.58m 1.49m, 1.58m 1.72, 1.65 –
24 1.58m 1.58m 1.54m 1.58, 1.58 –
25 1.58m 1.59m 1.55m 1.60 –
26 3.48 dd(11, 12) 3.50 t(10.4) 3.48m 3.59, 3.51 ax 3.49 dd(10.6,

10.6)
3.58 dd(4, 12) 3.60 dd(3.3, 10.4) 3.56 dd(2.6, 9.8) eq3.59 dd(10.6,

3.3)
27 0.71 d(6.4) 0.69 s 0.65 s 0.72 0.65 d(5.7)
1󸀠 4.79 d(8.2) 4.94 d(7.4) 4.95 d(7.8) 4.20 d(7.8) 4.86 d(7.7)
2󸀠 4.34m 3.89m 3.98m 3.75 –
3󸀠 4.08m 4.26m 4.24m 5.33 –
4󸀠 4.56m 4.51m 4.14m 5.04 –
5󸀠 3.97m 4.02m 4.14m 3.43 –
6󸀠 4.19m 4.76 dd(3.1, 10.8) 4.32m, 4.86 d(10.1) 3.90, 3.54 –

4.61 dd(10, 11) 4.86 d(10.8)
1󸀠󸀠 5.10 d(7.8) 5.56 d(7.8) 4.96 d(7.0) 4.70 d(7.8) 5.13 d(7.9)
2󸀠󸀠 4.27m 4.07m 4.46m 5.20 –
3󸀠󸀠 4.16m 4.35m 4.14m 5.37 –
4󸀠󸀠 3.73 dd(9, 10) 4.23m 4.30m 5.30 –
5󸀠󸀠 3.79m 3.97m, 4.26m 3.73 d(10.1), 4.28m 3.45 –
6󸀠󸀠 3.97m, 4.38m 4.48, 4.16 –
1󸀠󸀠󸀠 5.54 d(7.8) 5.10 d(7.4) 4.32 d(6.9) 5.59 d(7.8)
2󸀠󸀠󸀠 4.07m 4.49m 5.53 –
3󸀠󸀠󸀠 4.06m 4.05m 5.16 –
4󸀠󸀠󸀠 4.10m 4.24m 5.24 –
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Table 3-11-22 (continued)

H 3-11-87 3-11-88 3-11-89 3-11-90 3-11-91

5󸀠󸀠󸀠 3.76m 3.71 d(11.3) 3.02, 3.73 –
4.26m

6󸀠󸀠󸀠 3.99m –
4.18m

1󸀠󸀠󸀠󸀠 5.18 d(8.2) 5.28 d(7.9)
2󸀠󸀠󸀠󸀠 3.93 dd(8.2, 10) –
3󸀠󸀠󸀠󸀠 4.04m –
4󸀠󸀠󸀠󸀠 4.28m –
5󸀠󸀠󸀠󸀠 3.76m –
6󸀠󸀠󸀠󸀠 4.25m, 4.37m –
1󸀠󸀠󸀠󸀠󸀠 5.05 d(8.2) 5.77 d(1.3)
2󸀠󸀠󸀠󸀠󸀠 4.00m –
3󸀠󸀠󸀠󸀠󸀠 4.12 dd(10, 10) –
4󸀠󸀠󸀠󸀠󸀠 4.07m –
5󸀠󸀠󸀠󸀠󸀠 3.87m –
6󸀠󸀠󸀠󸀠󸀠 4.22m, 4.46m 1.71 d(6.2)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.69 s
2󸀠󸀠󸀠󸀠󸀠󸀠 4.55m
3󸀠󸀠󸀠󸀠󸀠󸀠 4.45m
4󸀠󸀠󸀠󸀠󸀠󸀠 4.25m
5󸀠󸀠󸀠󸀠󸀠󸀠 4.85 dq(6.4, 11)
6󸀠󸀠󸀠󸀠󸀠󸀠 1.66 d(6.4)

Table 3-11-23: 1H NMR spectroscopic data of steroidal saponins 3-11-92, 3-11-94, and 3-11-96∼3-11-
98.

H 3-11-92 3-11-94 3-11-96 3-11-97 3-11-98

3 3.85 brm(ov) 3.89m 3.84m 3.84m –
6 – 5.32 br d(5.9) 5.31 br d(5.2) 5.32 br d(5.1)
7 – – – – 4.52 br s
8 – – – – 2.16m
9 – – – – 2.44 br s
15 4.54 dd(10.8, 4.0) – – – –
16 4.59 dd(8.9, 4.0) 4.58 q-like(6.0) 4.42 q-like(7.2) 4.40 q-like(6.8) –
18 1.18 s 1.28 s 1.08 s 1.07 s 0.80 s
19 0.71 s 0.85 s 0.92 s 0.89 s 1.44 s
21 1.36 d(6.9) 1.42 d(6.8) 1.30 d(6.4) 1.30 d(6.5) 1.04 d(6.8)
23 – 3.85 dd(8.6, 6.8) – – ax 1.95 dd(13.1, 9.6)

eq 2.67 dd(13.1, 4.4)
24 – – – – 4.02m
25 – – – – 1.88m
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Table 3-11-23 (continued)

H 3-11-92 3-11-94 3-11-96 3-11-97 3-11-98

26 ax 3.34 dd – – – ax 3.52 br t(12.0)
(10.6, 10.6) eq 3.62 dd(12.0, 3.7)
eq 3.49 br d(10.6)

27 0.65 d(5.7) – – – 1.12 d(6.4)
1󸀠 4.84 d(6.7) 4.79 d(7.8) 4.80 d(7.3) 4.88 d(7.3) 4.92 d(7.7)
6󸀠 – 1.60 d(6.3) 1.61 d(6.5) – –
1󸀠󸀠 5.13 d(7.9) 5.20 d(7.6) 5.20 d(7.7) 5.27 d(8.6)
1󸀠󸀠󸀠 5.54 d(7.6) 4.76 d(7.7) 4.78 d(7.9)
1󸀠󸀠󸀠󸀠 5.18 d(7.8)
1󸀠󸀠󸀠󸀠󸀠 5.77 br s
6󸀠󸀠󸀠󸀠󸀠 1.69 d(6.2)
1󸀠󸀠󸀠󸀠󸀠󸀠 5.08 d(7.7)

Table 3-11-24: 1H NMR spectroscopic data of steroidal saponins 3-11-93, 3-11-95, and 3-11-99∼3-11-
101.

H 3-11-93 3-11-95 3-11-99 3-11-100 3-11-101

1 0.74m, 1.37 (ov) eq 1.32, ax 0.78 0.75m, 1.50 0.79m, 1.56m 0.78m, 1.55
2 1.72 (ov), 1.98m eq 2.01, ax 1.63 1.57, 1.98m 1.78m, 2.03m 1.59, 2.01m
3 3.88m 3.94 3.83 3.91m 3.83
4 1.63 (ov), 1.91m eq 3.40 br d(12.1) 1.32, 1.70 1.67, 1.91 1.35, 1.72

ax 1.45 q-like(12.1)
5 0.86 (ov) 1.23 0.90 0.90 0.94
6 0.87 (ov), 1.15m 3.69 ddd 1.19 1.18 1.20

(10.8, 10.8, 4.7)
7 0.82 (ov), 1.60 (ov) eq 2.65, ax 1.16 1.29, 2.52m 0.77m, 1.51m 1.31, 2.54m
8 1.76m 1.92 1.69 1.40 1.71
9 0.99m 0.95 0.59m 0.48m 0.63m
11 2.37 dd(14.0, 14.0) eq 2.22 dd(13.9, 5.0) 1.11, 1.34 1.21, 1.38 1.13, 1.36

2.24 (ov) ax 2.37 dd
(13.9, 13.9)

12 1.60, 1.07m 1.67, 1.01 1.63, 1.09
14 2.45m 1.37 1.42 1.00 1.44
15 1.61 (ov), 2.25 (ov) α 2.03, β 1.54 4.24 1.96, 1.29 4.27
16 4.40 (ov) 4.36 q-like(6.7) 4.96 dd(9.1, 3.9) 4.87m 4.99
17 2.70 dd(8.5, 6.7) 2.11m 1.89m 2.13m
18 0.99 s 1.05 s 0.96 s 0.90 s 0.98 s
19 0.87 s 0.76 s 0.64 s 0.85 s 0.89 s
20 2.22 q(6.7) 1.90 2.75m 2.71m 2.76m
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Table 3-11-24 (continued)

H 3-11-93 3-11-95 3-11-99 3-11-100 3-11-101

21 1.33 d(6.7) 1.34 d(6.9) 1.26 d(6.9) 1.29 d(6.9) 1.28 d(6.9)
23 1.27 (ov), 1.59 (ov) ax 1.61, eq 1.68 4.67 br d(8.3) 4.67m 4.69
24 1.55 (ov), 1.55 (ov) 1.56 2.97, 1.92m 2.98m, 1.94 2.97, 1.94m
25 1.57 (ov) 1.57 2.96 3.09m 2.97
26 3.49 dd ax 3.58 dd

(10.4, 10.4) (10.8, 10.8)
3.59 dd(10.4, 3.3) eq 3.46 dd(10.8, 3.3)

27 0.68 d(6.1) 0.72 d(5.8) 1.13 d(6.4) 1.19 d(7.2) 1.16 d(6.4)
1󸀠 4.88 d(7.4) 5.10 d(7.6) 4.84 d(7.9) 4.87 d(7.7) 4.84 d(7.7)
2󸀠 – 4.05 dd(8.3, 7.6) 4.40 4.41m 4.42m
3󸀠 – 4.23 dd(8.8, 8.3) 4.09 4.15 4.18
4󸀠 – 4.26 dd(8.8, 8.8) 4.57 4.50m 4.49
5󸀠 – 3.84 ddd 4.00 3.96 3.95

(8.8, 5.3, 2.4)
6󸀠 – 4.42 dd(11.8, 2.4) 4.20, 4.67 4.20, 4.73m 4.22, 4.72

4.32 dd(11.8, 5.3)
1󸀠󸀠 6.29 br s 4.90 d(7.8) 5.13 d(7.9) 6.31 br s 6.29 br s
2󸀠󸀠 – 4.04 dd(8.1, 7.8) 4.36 4.79m 4.77m
3󸀠󸀠 – 4.26 dd(8.8, 8.1) 4.18 4.55m 4.57m
4󸀠󸀠 – 4.24 dd(8.8, 8.8) 3.82 4.32m 4.36m
5󸀠󸀠 – 3.95 ddd 3.82 4.93m 4.93m

(8.8, 5.3, 2.5)
6󸀠󸀠 – 5.54 dd(11.6, 2.5) 4.24, 4.54 1.73 d(6.1) 1.71 d(6.2)

4.41 dd(11.6, 5.3)
1󸀠󸀠󸀠 4.96 d(7.7) 5.56 d(7.8) 4.97 d(7.9) 4.99 d(7.9)
2󸀠󸀠󸀠 – 4.02 4.25m 4.29
3󸀠󸀠󸀠 – 4.16 4.07 4.08
4󸀠󸀠󸀠 – 4.15 3.81 3.81
5󸀠󸀠󸀠 – 3.82 3.82 3.83
6󸀠󸀠󸀠 – 4.54, 4.35 4.52, 4.03 4.51, 4.04
1󸀠󸀠󸀠󸀠 5.34 d(7.4) 5.28 d(7.8) 5.34 d(7.6) 5.33 d(7.7)
2󸀠󸀠󸀠󸀠 – 4.02 4.42 4.44
3󸀠󸀠󸀠󸀠 – 4.11 4.02 4.03
4󸀠󸀠󸀠󸀠 – 4.23 4.17 4.20
5󸀠󸀠󸀠󸀠 – 4.02 4.67 4.69, 3.58m

3.58br d(12.2)
6󸀠󸀠󸀠󸀠 4.50, 4.00
1󸀠󸀠󸀠󸀠󸀠 5.19 d(7.8) 5.21 d(7.8) 5.21 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 – 3.96 3.98
3󸀠󸀠󸀠󸀠󸀠 – 4.07 4.09
4󸀠󸀠󸀠󸀠󸀠 – 4.11m 4.12
5󸀠󸀠󸀠󸀠󸀠 – 4.21, 3.65m 4.25, 3.67m
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Table 3-11-25: 1H NMR spectroscopic data of steroidal saponins 3-11-102∼3-11-106.

H 3-11-102 3-11-103 3-11-104 3-11-105 3-11-106

1 0.98 dd, 1.77 dd 0.90, 1.62 0.93, 1.65 br d 0.95, 1.75 0.98m, 1.73m
2 1.87m, 2.08m ax 1.69, eq 2.02 ax 1.72m 1.86m, 2.00m 1.85m, 2.07m

eq 2.07 br d
3 3.84m 3.79m 3.90m 3.82m 3.86m
4 2.75m 2.53 dd(11.4, 4.1) 2.64 dd(11.6, 4.2) 2.74 br s 2.73m

2.32m 2.40 br t
6 5.31 br s 5.33m 5.26m 5.26 5.27 br d(6.0)
7 1.95m 1.76, 1.45 1.80m, 1.45m 1.93m, 1.50 1.41m, 1.87m
8 1.54m 1.50m 1.46m 1.50 1.55m
9 0.99m 0.83 0.91 0.98 0.87m
11 1.60m, 1.53m 1.25 1.42 1.59, 1.50 1.40m
12 1.70m, 1.53m 1.66, 1.03 1.67, 1.06 1.68, 1.62 1.05m, 1.64m
14 2.09m 1.02 1.01 2.07 1.02m
15 1.53m, 2.23m 1.38, 1.96 1.37, 1.96 1.50, 2.16m 1.48m

2.02ddd(6.0,
7.0, 13.0)

16 4.45 t(7.0, 7.2) 4.51m 4.49m 4.46m 4.54 q-like(7.5)
17 1.75m 1.74m 1.76m
18 0.96 s 0.80 0.79 s 0.94 s 0.81 s
19 1.09 s 0.93 0.84 s 1.07 s 1.03 s
20 2.28 q 1.87 1.88m 2.26 d(7.1) 1.94 dq(7.0,

7.5)
21 1.23 d(7.2) 1.12 d(6.9) 1.11 d(6.7) 1.21 d(7.2) 1.12 d(7.0)

1.12 d(6.7) 1○

23 2.19m, 1.70m 1.44, 1.34 1.63, 1.32 2.22m, 1.68 1.63m, 1.66m
1.94 1○, 1.37 1○

24 1.58m 1.87 1.64, 1.54, 1.64 1○ 1.58 1.52m
25 1.60m 1.54m 1.55, 1.53 1○ 1.58 1.54m
26 3.51 d(7.3) ax 4.03 br d ax 3.48 t(10.8) 3.49 d(7.3) 3.49 br d(12.0)

eq 3.33 d(10.4) eq 3.56 br d 3.57 dd
ax 4.19 br d 1○

eq 3.34 d(10.9) 1○

27 0.70 d(5.9) 1.04 d(7.1) 0.66 d(5.1) 0.66 d(5.7) 0.68 d(6.5)
1.04 d(7.0) 1○

1󸀠 4.92 d(7.5) 4.84 d(8.0) 4.89 d(7.7) 4.91 4.92 d(7.5)
2󸀠 4.18 t 5.78 dd(9.7, 8.0) 4.46 dd(8.1, 7.7) 4.19 4.18m
3󸀠 4.21 t 4.20 4.05 dd(8.1, 8.1) 4.19 4.12m
4󸀠 4.30 t 4.33 4.20 dd(8.1, 8.1) 4.40m 4.14m
5󸀠 3.76 dd 3.96 3.66m 3.64 br d(10.1) 3.78m
6󸀠 4.17 d, 4.24 dd 4.18m, 4.58m 4.35 br d 4.28 4.03 br d(12.0)

4.24 dd(10.5, 4.9) 4.17m
OAc 2.04 s(6󸀠-OAc)
1󸀠󸀠 6.24 br s 5.18 d(7.9) 5.12 d(7.8) 6.44 br s 6.19 s
2󸀠󸀠 4.83 br s 4.26 dd(9.0, 7.9) 4.13 dd(8.7, 7.8) 4.84m 4.70br s
3󸀠󸀠 4.59 dd 4.33 dd(9.0, 9.0) 4.29 dd(8.7, 8.7) 4.61m 4.57 dd(2.7,

9.4)
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Table 3-11-25 (continued)

H 3-11-102 3-11-103 3-11-104 3-11-105 3-11-106

4󸀠󸀠 4.33 dd 4.16 dd(9.0, 8.8) 3.94 dd(8.7, 8.7) 4.36m 4.33 t(9.5)
5󸀠󸀠 4.92m 3.89m 3.91m 4.94 4.93m
6󸀠󸀠 1.76 d(6.2) 4.53 br d 4.60 br d 1.75 d(6.2) 1.75 d(6.4)

4.38 br d 4.07 dd(11.4, 6.2)
1󸀠󸀠󸀠 5.90 br s 5.69 d(7.8) 5.20 d(7.6) 6.08 br s 5.06 d(7.5)
2󸀠󸀠󸀠 4.85 br s 4.21 dd(9.1, 7.8) 4.02 dd(9.1, 7.6) 4.64m 3.96 br t(8.0)
3󸀠󸀠󸀠 4.79 dd 4.25 dd(9.1, 8.8) 4.09 dd(9.1, 9.0) 4.50m 4.15m
4󸀠󸀠󸀠 4.96 d 4.49 dd(8.8, 8.8) 4.20 dd(9.1, 9.0) 4.18 4.49m
5󸀠󸀠󸀠 4.23 d, 4.43 dd 3.94m 3.76m 4.94 3.70m
6󸀠󸀠󸀠 4.57 dd(12.0, 4.5) 4.37 br d, 4.56 br d 1.59 d(6.1) 4.42m, 4.48m

4.52br d
1󸀠󸀠󸀠󸀠 4.80 d(7.2) 5.26 d(7.8) 5.25 d(7.6) 5.86 s
2󸀠󸀠󸀠󸀠 3.95 t(7.8, 8.1) 3.93 dd(9.0, 7.8) 4.08m 4.64 br s
3󸀠󸀠󸀠󸀠 4.10 t(8.5, 8.6) 4.40 dd(8.9, 7.8) 3.93m 4.67 dd(2.7,

9.4)
4󸀠󸀠󸀠󸀠 4.16 dd 4.19 dd(9.0, 8.9) 4.07m 4.45 t(9.5)
5󸀠󸀠󸀠󸀠 3.60 t, 4.27 d 4.15 dd(12.0, 5.9) 4.19 5.04 dq(9.5,

6.0)
3.89m

6󸀠󸀠󸀠󸀠 4.55, 4.27 1.74 d(6.4)
1󸀠󸀠󸀠󸀠󸀠 5.25 d(8.0)
2󸀠󸀠󸀠󸀠󸀠 4.13m
3󸀠󸀠󸀠󸀠󸀠 4.28 t(9.1)
4󸀠󸀠󸀠󸀠󸀠 4.21 t(9.1)
5󸀠󸀠󸀠󸀠󸀠 3.80m
6󸀠󸀠󸀠󸀠󸀠 4.35 dd(5.0,

12.8)
4.42m

1○Data of C25(S) configuration of compound 3-11-104 (Other data are from C25 (R) configuration).

Table 3-11-26: 1H NMR spectroscopic data of steroidal saponins 3-11-107∼3-11-111.

H 3-11-107 3-11-108 3-11-109 3-11-110 3-11-111

1 0.96m, 1.72m 0.96m, 1.71m 0.92 t(10.7) 0.94 (ov), 1.71m –
1.64

2 1.83m, 2.07m 1.84m, 2.07m 1.65 – –
2.03 br d(11.6)

3 3.86m 3.87m 3.83m 4.12m 3.96m
4 2.73m 2.73m 2.41br d(11.9) 2.65 dd-like –

2.70 br d(13.3) 2.45m
6 5.27 br d(6.0) 5.26 br d(5.5) 5.34 d(4.04) 5.27 br s 5.28 br s
7 1.40m 1.44m 1.82br d(10.9) – –

1.84m 1.85m 1.99m
8 1.51m 1.51m 1.44m 0.94 (ov) –
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Table 3-11-26 (continued)

H 3-11-107 3-11-108 3-11-109 3-11-110 3-11-111

9 0.88m 0.88 ddd 0.82 – 0.95m
(4.6, 11.6, 11.6)

11 1.41m 1.21m, 1.48m 1.35, (ov) 1.58m –
12 1.07m, 1.66m 1.06m, 1.65m 1.04 d(4.0), 1.63 2.08m –
14 1.39m 0.95m 1.02 2.20m 1.08m
15 1.51m 1.44m, 2.00 ddd 1.76, 1.96m 4.43m –

2.00 ddd (6.0, 7.0, 13.0)
(6.0, 7.0, 13.0)

16 4.50 q-like(7.5) 4.29 q-like(7.5) 4.46 t(7.5) – 4.53m
17 1.76m 1.56m 1.76 t(7.5) 0.94 s 1.78 dd(8.2, 6.6)
18 0.80 s 0.94 s 0.84 s 0.92 s 0.81 s
19 1.03 s 1.01 s 0.76 s 2.26 d(7.2) 1.05 s
20 1.89m 2.31 dq(7.0, 7.3) 1.90 t(6.7) 1.22 d(7.2) 1.93 dd(6.6, 8.2)
21 1.13 d(6.6) 0.99 d(7.2) 1.08 d(6.9) – 1.13 d(6.8)
23 1.40m, 1.88m 1.66m 1.62d(3.3) – –

1.64
24 1.34m, 2.13m 1.41m, 1.50m 1.52m, (ov) 1.54m –
25 1.57m 1.61m 1.25m 2.07m –
26 3.34 br d(11.0) 3.67m 3.43br d(10.7) 3.49 d like α 3.51 t(10.1)

4.04m 3.53 d(8.5) β 3.58 t(10.1)
27 1.06 d(6.6) 0.67 d(6.5) 0.63 d(5.0) 0.67 d(5.4) 0.68 d(4.9)
1󸀠 4.93 d(8.0) 4.93 d(7.8) 4.83 d(7.6) 4.98 d(7.8) 4.98 d(7.7)
2󸀠 4.20m 4.19m 3.88 t(8.6) 4.05m –
3󸀠 4.14m 4.13m 4.04 t(8.8) 4.31 t(8.8) –
4󸀠 4.16m 4.16m 4.27 t(9.2) 4.37 t(9.2) –
5󸀠 3.80m 3.80m 3.41 t(9.0) 3.90m –
6󸀠 4.04m, 4.17m 4.07 br d(12.0) 4.00 dd(3.5, 11.7) 4.59 dd(3.8, 12.1) 4.41 d(6.4)(2H)

4.18m 4.11 d(11.7) 4.45m
1󸀠󸀠 6.20 s 6.20 s 5.74 br s 5.14 d(7.7) 6.30 br s
2󸀠󸀠 4.72 br s 4.71 br s 5.07 br s 4.02m –
3󸀠󸀠 4.56 dd(3.0, 9.0) 4.58 dd(3.0, 9.0) 5.54 dd(2.8, 9.3) 3.86m –
4󸀠󸀠 4.34 t(9.0) 4.34 t(9.0) 4.48 d(4.7) 4.18m –
5󸀠󸀠 4.94m 4.93m 4.92 d(3.1) 4.25 dd(5.0, 11.1) –
6󸀠󸀠 1.76 d(6.0) 1.75 d(6.0) 1.58 d(6.1) 1.69 d(6.1)
1󸀠󸀠󸀠 5.06 d(8.5) 5.06 d(7.8)
2󸀠󸀠󸀠 3.98 br t(7.8) 3.98 br t(7.8)
3󸀠󸀠󸀠 4.14m 4.13m
4󸀠󸀠󸀠 4.45m 4.46m
5󸀠󸀠󸀠 3.73m 3.71m
6󸀠󸀠󸀠 4.43m, 4.49m 4.43 br d(11.5)

4.50m
1󸀠󸀠󸀠󸀠 5.87 s 5.87 s
2󸀠󸀠󸀠󸀠 4.66 br s 4.65 br s
3󸀠󸀠󸀠󸀠 4.51m 4.51 br d(9.5)
4󸀠󸀠󸀠󸀠 4.34 t(9.5) 4.34 t(9.5)
5󸀠󸀠󸀠󸀠 4.99m 4.99 dq(6.0, 9.5)
6󸀠󸀠󸀠󸀠 1.71 d(6.0) 1.71 d(6.0)
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Table 3-11-27: 1H NMR spectroscopic data of steroidal saponins 3-11-112∼3-11-114, 3-11-118, and
3-11-119.

H 3-11-112 3-11-113 3-11-114 3-11-118 3-11-119

3 3.95m 3.78m 3.78m 3.78m 3.87m
6 5.32 br s 5.24 br d 5.32 br d 5.26 br d 5.32 br d
9 0.94m – – – –
12 – 3.49m 3.56m 3.50m 3.57m
14 1.11m – – – –
16 4.57m 4.56m 4.60m 4.65dd-like 4.67m

(6.8, 13.7)
17 1.82 dd(7.8, 7.0) – – – –
18 0.87 s 1.02 s 1.15 s 1.00 s 1.11 s
19 1.07 s 1.00 s 1.15 s 1.00 s 1.09 s
20 1.96m – – – –
21 1.14 d(7.0) 1.36 br s 1.43 br s 1.33 d(6.2) 1.52 d(6.4)
26 α 3.50 t(10.3) – – 4.43 d(9.6) –

β 3.58 t(11.9)
27 0.68 d(5.3) 0.63 br s 0.69 br s 0.88 d(6.2) 1.18 d(6.3)
26-OMe 3.44 s
1󸀠 4.95 d(8.0) 4.86 d(6.2) 4.92 d(7.9) 4.83 d(6.2) 4.95 d(6.1)
6󸀠 α 4.89 dd(7.6, 4.6) – – – –

β 4.70 dd(4.6, 7.6)
1󸀠󸀠 6.27 br s 6.33 s 6.29 s 6.28 s 6.41 s
6󸀠󸀠 1.66 d(6.1) – – – –
1󸀠󸀠󸀠 5.79 s 5.20 s 5.74 s 5.87 s
2a 2.37 t(7.6)
3a∼15a 1.24∼1.27 (ov)
16a 0.89 t(7.3)

Table 3-11-28: 1H NMR spectroscopic data of steroidal saponins 3-11-115∼3-11-117, 3-11-120, and
3-11-121.

H 3-11-115 3-11-116 3-11-117 3-11-120 3-11-121

1 4.82 dd(11.7, 4.6) 0.99m, 1.76m 0.92, 1.67 ax 0.92 dt 0.83, 1.63
(2.5, 13.0, 12.0)
eq 1.66m

2 ax 1.89 br d(11.7) 1.84m, 2.01m 1.52, 2.04 ax 1.64m, eq 1.84m 1.72 dd(4.0,
14.5)

eq 2.49m 2.07 t(14.5)
3 3.95m 3.83m 3.77 3.83m 3.81 t(7.5)
4 2.61 dd(11.6, 4.3) 2.72m 2.58 d(11.9) ax 2.38m 2.56 d(11.9)

2.40 t(11.6) 2.79m 2.65 d(11.9) eq 2.68 ddd 2.64 d(11.9)
(1.2, 5.8, 13.5)

6 5.44m 5.32 br s 5.28 d(4.2) 5.28 d(5.0) 5.28 d(4.2)
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Table 3-11-28 (continued)

H 3-11-115 3-11-116 3-11-117 3-11-120 3-11-121

7 1.75 1.60m 1.42 ax 1.85m 1.47
1.45 1.93m 1.86 eq 2.06m 1.86

8 1.44 1.69m 1.50 1.52 d(4.4) 1.49
9 1.08 1.68m 0.88 1.03 dt 0.83

(4.6, 12.2, 12.0)
11 1.37 1.79m, 1.86m 1.98, 1.46 1.63m, 1.99m n.d., 1.46
12 1.65 3.97m 1.85 3.57 d(0.9) 1.86

1.03 2.16 dd(3.9, 7.0) 2.16
14 0.98m 2.12m 1.97 1.14 d(5.7) 1.96
15 1.38m, 1.93m 1.58m, 2.14m 1.43, 2.14m α 1.85m 1.42m, 1.45

β 1.45 d(7.0)
16 4.48m 4.64m 4.42 4.66 dd(7.1, 15.7) 4.42 t(7.4)
17 1.71 dd(8.5, 7.5) 3.07 dd(7.2, 8.4) 2.25m
18 0.81 s 0.94 s 0.88 1.23 s 0.85 s
19 1.04 s 1.08 s 0.98 s 0.85 s 0.95 s
20 1.87 2.02m 2.21 d(7.6) 3.21 t(6.9) 2.26 d(7.3)
21 1.18 d(7.0) 1.18 d(7.2) 1.18 d(7.1) 1.48 d(6.9) 1.16 d(7.4)
23 1.45 1.70m nd 4.10m 1.98

1.33 nd 2.31 dd(12.4,
4.7)

24 2.17 1.58 (ov) 1.52 ax 2.25m 3.98 dd(5.0,
5.0)

1.87 nd eq 1.93m
25 1.55m 1.58 (ov) 1.50 1.85m 1.78m
26 ax 4.03 dd 3.51m 3.43 ax 4.04 dd 3.50 dd

(11.2, 2.6) 3.57m 3.48 (11.0, 2.6) (11.1, 11.6)
eq 3.34 d(11.2) eq 3.31 d(11.0) 3.58 dd(4.5,

11.1)
27 1.05 d(6.9) 0.68 d(4.8) 0.62 d(5.1) 1.10 d(7.2) 0.98 d(6.4)
OAc 2.03 s(1-OAc) 1.94 br s(6󸀠-OAc)
1󸀠 4.87 d(7.6) 4.91 d(6.6) 4.73 d(7.8) 4.93 d(7.8) 4.73 d(7.8)
2󸀠 4.40 dd(8.7, 7.6) 4.19m 3.90 3.98 dd(7.8, 8.9) 3.83 dd(8.8,

7.8)
3󸀠 4.08 dd(9.1, 8.7) 4.20m 4.05 t(9.0) 3.69 dd(8.8, 9.4) 4.01 t(8.8)
4󸀠 4.56 4.39m 3.76 4.48 dd(9.3, 9.4) 3.82 t(8.8)
5󸀠 3.95 3.57m 3.90 4.23m 3.76m
6󸀠 4.16, 4.60 4.04m, 4.16m 4.62 dd(5.2, 11.9) 4.12 dd(2.9, 11.9) 4.18 dd(5.2,

12.1)
4.75 d(11.9) 4.28 dd(6.2, 11.9) 4.35 d(12.1)

1󸀠󸀠 5.15 d(7.9) 6.38 br s 5.70 br s 5.92 bs 5.58 br s
2󸀠󸀠 4.43 dd(8.8, 7.9) 4.84m 4.75 4.71 bd(3.3) 4.66 br s
3󸀠󸀠 4.15 dd(9.0, 8.8) 4.63m 4.41 4.60 dd(3.3, 9.3) 4.67
4󸀠󸀠 3.79 dd(9.5, 9.0) 4.37m 4.24 4.36 dd(9.3, 9.3) 4.21
5󸀠󸀠 3.86 ddd 4.92 (ov) 4.65 5.04 dq(9.3, 6.2) 4.64

(9.5, 6.8, 3.1)
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Table 3-11-28 (continued)

H 3-11-115 3-11-116 3-11-117 3-11-120 3-11-121

6󸀠󸀠 4.50 dd(11.6, 1.7) 1.76 d(6.0) 1.58 d(5.9) 1.73 d(6.2) 1.56 d(5.9)
4.02 dd(11.6, 6.8)

1󸀠󸀠󸀠 5.60 d(7.5) 5.82 br s 5.63 br s 5.63 br s
2󸀠󸀠󸀠 4.14 dd(9.1, 7.5) 4.54m 4.64 4.61 br s
3󸀠󸀠󸀠 4.21 dd(9.1, 8.8) 4.52m 4.72 4.71
4󸀠󸀠󸀠 4.08 t 1○ 4.43 dd(9.0, 9.6) 4.24 t(9.2) 4.22
5󸀠󸀠󸀠 3.92m 4.91 (ov) 4.70m 4.68
6󸀠󸀠󸀠 4.56 br d 1.58 d(5.4) 1.66 d(5.9) 1.66 d(5.9)

4.35 dd(11.6, 1.8)
1󸀠󸀠󸀠󸀠 5.23 d(8.1) 6.27 br s
2󸀠󸀠󸀠󸀠 3.95 dd(8.7, 8.0) 4.89m
3󸀠󸀠󸀠󸀠 4.06 dd(8.9, 8.7) 4.50 dd(3.0, 9.6)
4󸀠󸀠󸀠󸀠 4.10 ddd 4.29 dd(9.0, 9.6)

(11.3, 8.9, 4.4)
5󸀠󸀠󸀠󸀠 4.21 dd(11.3, 4.9) 4.35m

3.66 dd(11.3, 10.2)
6󸀠󸀠󸀠󸀠 1.59 d(6.0)
1○Distorted t.

Table 3-11-29: 1H NMR spectroscopic data of steroidal saponins 3-11-122∼3-11-126.

H 3-11-122 3-11-123 3-11-124 3-11-125 3-11-126

1 1.82m 4.87 dd(11.8, 4.3) 1.70m 2.02 1.42m (ov)
0.95m 1.53 1.78m (ov)

2 1.94m ax 1.95m 2.06m 2.0 1.14m (ov)
2.08m eq 2.57m 1.84m 1.75m (ov)

3 3.82m 3.98m 3.90m 4.82 4.28m (ov)
4 2.77m 2.63 dd(11.9, 4.1) ax 2.68 br d 2.9∼3.0 1.77m (ov)

2.42 br t eq 2.74 br d 2.58∼2.61 1.77m (ov)
5 2.16 br s
6 5.40 s 5.44m 5.30 d(3.6) 4.25 d 1.46m (ov)

1.84m (ov)
7 1.64m 1.72m 1.43m (ov) 5.66 d(5) 0.91m (ov)

1.98m 1.44m 1.20m (ov)
8 1.64m 1.48m 1.64m 2.46 1.48m (ov)
9 0.97m 1.13m 0.88m 1.59 1.25m (ov)
11 1.79m 1.27m eq 1.42m 1.69∼1.72 1.16m (ov)

1.84m 1.28m (ov)
12 1.54m 1.65m 1.68m (ov) 1.93∼1.94 1.05m (ov)

1.08m 1.66m (ov)
14 2.08m 1.01m 1.05m 1.78∼1.80 1.08m (ov)
15 1.52m 1.99m 1.43m (ov) 4.52 1.43m (ov)

2.20m 1.40m 2.03m (ov)
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Table 3-11-29 (continued)

H 3-11-122 3-11-123 3-11-124 3-11-125 3-11-126

16 4.49 t(6.8) 4.58 q-like(7.0) 4.82m 1.83∼1.85 4.63 dt(6.8, 7.6)
17 1.79 dd(8.4, 7.2) 1.80m 0.75 s 1.86 dd(6.8, 7.6)
18 0.98 s 1.02 s 0.81 s 1.49 s 0.84 s
19 1.10 s 1.03 s 1.09 s 1.88 0.97 s
20 2.25 q(7.2) 2.98 q 1.94m 1.08 d(6.5) 1.99 dq(6.8, 7.0)
21 1.25 d(7.0) 1.19 d(7.0) 0.69 d(4.8) – 1.08 d(7.0)
23 2.20m 4.03m 2.01m 1.70 1.82m (ov)

1.86m 1.82m (ov)
24 1.79m 4.47 dd(9.6, 3.8) 1.56m 1.50 2.24 br d(12.0)

1.83m 2.70 td(5.4, 12.0)
25 2.08m 2.23m 1.57m 1.52
26 4.04m ax 4.11 dd 3.59m 3.40∼3.44 4.06 d(12.0)

3.90m (10.5, 2.4) 3.50m 3.51∼3.53 4.49 d(12.0)
eq 3.48 d(10.5)

27 3.65 dd(7.1, 10.5) 1.37 d(7.0) 1.30 d(7.2) 0.65∼0.66 d(6) 4.80 br s
3.70 dd(4.9, 10.5) 4.82 br s

OAc 2.03 s(1-OAc)
1󸀠 4.93 d(6.8) 4.80 d(7.7) 4.90 d(7.8) 4.85 d(8) 4.88 d(8.0)
2󸀠 4.20m 4.51 dd(9.1, 7.7) 4.08 dd(9.1, 7.8) 4.21 4.27 dd(9.2, 8.0)
3󸀠 4.19m 3.98 4.19m 4.05∼4.06 4.28 dd(9.2, 9.2)
4󸀠 4.06m 3.95 4.08m 4.05∼4.06 4.38 dd(9.1, 9.1)
5󸀠 3.90m 3.70m 3.74m 3.99 3.62 br d(9.0)
6󸀠 4.28m 1.60 d(6.4) 4.44m(2H) 4.32∼4.38 4.07 dd(3.6, 12.0)

4.23∼4.24 4.23 br d(12.0)
1󸀠󸀠 6.35 br s 5.10 d(7.7) 5.81 br s 6.38 5.45 d(7.8)
2󸀠󸀠 4.28m 4.10 dd(8.4, 7.7) 4.72 br s 4.57∼4.59 4.07 dd(7.8, 8.6)
3󸀠󸀠 4.46m 4.21 dd(8.8, 8.4) 4.51m 4.79 4.25 dd(8.9, 8.9)
4󸀠󸀠 4.30m 4.26 dd(9.1, 8.8) 4.33m 4.26 4.27 dd(8.8, 8.8)
5󸀠󸀠 4.05m 3.82m 4.86m 5.05∼5.04 3.97 ddd

(2.7, 5.1, 9.2)
6󸀠󸀠 1.75 d(6.6) 4.46 br d 1.75 d(6.6) 1.75 d(6) 4.45 dd(5.2, 12.0)

4.30 br d 4.58 dd(2.7, 12.0)
1󸀠󸀠󸀠 5.10 d(7.7) 5.28 d(7.5) 5.75 br s 5.07 d(7.5) 5.82 br s
2󸀠󸀠󸀠 4.02m 4.06 dd(9.1, 7.5) 4.80m 3.97∼3.99 4.67 br s
3󸀠󸀠󸀠 4.05m 4.14 dd(9.3, 9.1) 4.57m 4.14∼4.15 4.55 dd(3.8, 9.1)
4󸀠󸀠󸀠 4.10m 4.22 dd(9.1, 9.1) 4.44m 4.10∼4.08 4.35 dd(9.2, 9.2)
5󸀠󸀠󸀠 3.85m 3.77m 4.83m 4.23∼4.24 4.93 dq(6.2, 9.2)
6󸀠󸀠󸀠 4.20m 4.52 br d 1.68 d(6.6) 4.57∼4.59 1.66 d(6.2)

4.38 br d
1󸀠󸀠󸀠󸀠 5.24 d(7.8)
2󸀠󸀠󸀠󸀠 4.08m
3󸀠󸀠󸀠󸀠 4.19m
4󸀠󸀠󸀠󸀠 4.33m
5󸀠󸀠󸀠󸀠 3.74m
6󸀠󸀠󸀠󸀠 4.33m(2H)
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Table 3-11-30: 1H NMR spectroscopic data of steroidal saponin 3-11-127.

H 3-11-127 H 3-11-127

2 4.30m 24 ax 2.24, eq 2.72
3 4.46m 26 ax 4.02 d(11.6), eq 4.45 t(11.6)
16 4.60m 27 4.78 s, 4.82 s
18 0.78 s 1󸀠 4.98 d(7.8)
19 0.92 s 2󸀠 4.66 t(8.0)
21 1.06 d(8.0) 1󸀠󸀠 5.28 d(7.6)

Table 3-11-31: Cos, MFs, and TSs of steroidal saponins 3-11-128∼3-11-157.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-128 (25R)-3β-hydroxy-5α-spirostan-1β-yl-β-D-
glucopyranoside

C33H54O9 C5D5N [326]

3-11-129 (25R)-3β-hydroxyspirost-5-en-1β-yl-O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-xylopyranosyl-
(1→3)]-α-L-arabinopyranoside

C43H68O16 C5D5N [326]

3-11-130 atropuroside A C38H60O13 C5D5N [276]
3-11-131 (24S,25S)-3β,24-dihydroxyspirost-5-en-1β-yl-O-α-L-

rhamnospyranosyl-(1→2)-α-L-arabinopyranoside
C38H60O13 C5D5N [326]

3-11-132 (24S,25S)-3β,24-dihydroxyspirost-5-en-1β-yl-O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-xylopyranosyl-
(1→3)]-α-L-arabinopyranoside

C43H68O17 C5D5N [326]

3-11-133 atropuroside B C38H60O14 C5D5N [276]
3-11-134 atropuroside C C32H50O10 C5D5N [276]
3-11-135 5α-spirost-25(27)-ene-1β,3α-diol-1-O-{O-α-L-

rhamnopyranosyl-(1→2)-O-[β-D-xylopyranosyl-
(1→3)]-β-D-fucopyranoside}

C44H70O16 C5D5N-
CD3OD
(11:1)

[327]

3-11-136 atropuroside D C33H50O10 C5D5N [276]
3-11-137 atropuroside E C33H50O11 C5D5N [276]
3-11-138 draconin A C44H64O17 CDCl3 [328]
3-11-139 draconin B C42H62O16 CDCl3 [328]
3-11-140 draconin C C40H60O15 C5D5N [328]
3-11-141 hemeroside A C38H62O15 C5D5N [305]
3-11-142 surculoside B C39H62O14 C5D5N [329]
3-11-143 surculoside C C45H72O18 C5D5N [329]
3-11-144 namonin A C57H84O26 C5D5N [274]
3-11-145 namonin B C57H84O26 C5D5N [274]
3-11-146 namonin C C44H68O18 C5D5N [274]
3-11-147 namonin D C46H70O19 C5D5N [274]
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Table 3-11-31 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-148 (23S,24S)-spirosta-5,25(27)-diene-1β,3β,23,24-
tetrol-1-O-{O-(2,3,4-tri-O-acetyl-α-L-
rhamnopyranosyl)-(1→2)-α-L-arabinopyranosyl}
24-O-β-D-fucopyranoside

C50H74O21 C5D5N-
CD3OD
(11:1)

[330]

3-11-149 deistelianoside B C49H76O22 C5D5N [320]
3-11-150 spilacleoside A C56H82O24 C5D5N-

CD3OD
(10:1)

[331]

3-11-151 spilacleoside B C56H82O24 C5D5N-
CD3OD
(10:1)

[331]

3-11-152 padelaoside A C50H80O24 C5D5N [332]
3-11-153 padelaoside B C50H80O24 C5D5N [332]
3-11-154 wattoside G C32H52O11 C5D5N [317]
3-11-155 (25R)-3β-hydroxy-5α-spirostan-6α-yl-O-β-D-

xylopyranosyl-(1→2)-β-D-glucopyranoside
C38H62O13 C5D5N [308]

3-11-156 (23S,25R)-spirost-5-ene-3β,23-diol-23-O-{O-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranoside}

C39H62O14 C5D5N [333]

3-11-157 wattoside J C39H64O15 C5D5N [317]
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Table 3-11-32: 1H NMR spectroscopic data of steroidal saponins 3-11-128∼3-11-132.

H 3-11-128 3-11-129 3-11-130 3-11-131 3-11-132

1 3.98 dd(11.5, 4.2) 3.82 dd(12.0, 3.9) 3.71 d(9.6) 3.84 dd(12.1,
3.9)

3.83 dd(12.0,
3.9)

2 – – 4.49 t(9.6) – –
3 3.90 brm(22.3) 3.89 brm(21.2) 3.85m 3.87m(19.5) 3.88m(20.0)
4 – – α 2.59 dd(5.7, 11.9) – –

β 2.76 br t(11.9)
6 – 5.58 br d(5.7) 5.59 br d(5.7) 5.58 br d(5.7) 5.58 br d(5.7)
11 – – α 2.88 br d(9.6) – –

β 1.61 br d(9.6)
14 – – 1.17m – –
15 – – α 2.10m, β 1.51m – –
16 4.54m 4.52 q-like(7.4) 4.52m 4.54 q-like(7.4) 4.54 q-like(7.4)
18 0.85 s 0.85 s 0.91 s 0.86 s 0.85 s
19 1.03 s 1.43 s 1.35 s 1.44 s 1.42 s
20 – – 1.95m – –
21 1.10 d(6.9) 1.09 d(7.0) 1.10 d(6.9) 1.12 d(7.0) 1.12 d(6.9)
23 – – – ax 1.98 dd ax 1.97 dd

(12.7, 12.2) (12.7, 12.1)
eq 2.31 dd eq 2.30 dd
(12.7, 4.7) (12.7, 4.7)

24 – – – 4.01 ddd 4.01 ddd
(12.2, 10.5, 4.7) (12.1, 10.3, 4.7)
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Table 3-11-32 (continued)

H 3-11-128 3-11-129 3-11-130 3-11-131 3-11-132

25 – – – 1.82m 1.82m
26 ax 3.51 dd ax 3.48 dd α 3.56m ax 3.59 dd ax 3.59 dd

(10.6, 10.6) (10.5, 10.5) β 3.48 t(10.5) (11.3, 11.3) (11.3, 11.3)
eq 3.58 dd eq 3.56 dd eq 3.69 dd eq 3.71 dd
(10.6, 2.9) (10.5, 2.6) (11.3, 4.8) (11.3, 3.3)

27 0.70 d(5.3) 0.68 d(5.3) 0.67 d(5.4) 1.08 d(6.5) 1.08 d(6.5)
1󸀠 5.05 d(7.7) 4.73 d(7.3) 5.57 d(7.9) 4.73 d(7.3) 4.74 d(7.3)
2󸀠 4.03 dd(8.9, 7.7) – 4.27 t(8.1) – –
3󸀠 4.24 dd(8.9, 8.9) – 4.13m – –
4󸀠 4.15 dd(8.9, 8.9) – 4.13m – –
5󸀠 3.88 ddd – 3.56m – –

(8.9, 5.8, 3.3)
6󸀠 4.59 dd(11.5, 3.3) 1.74 d(6.2)

4.36 dd(11.5, 5.8)
1󸀠󸀠 6.34 br s 6.51 br s 6.34 br s 6.34 br s
2󸀠󸀠 – 4.79 dd(1.3, 3.3) – –
3󸀠󸀠 – 4.72 dd(3.3, 9.2) – –
4󸀠󸀠 – 4.34 t(9.2) – –
5󸀠󸀠 – 4.90m – –
6󸀠󸀠 – 1.79 d(6.2) 1.75 d(6.1) 1.74 d(6.2)
1󸀠󸀠󸀠 4.98 d(7.5) 4.98 d(7.5)

Table 3-11-33: 1H NMR spectroscopic data of steroidal saponins 3-11-133∼3-11-137.

H 3-11-133 3-11-134 3-11-135 3-11-136 3-11-137

1 3.71 d(9.5) 3.59 d(9.2) 4.35 dd(11.5, 4.3) 3.56 d(9.2) 3.54 d(10.0)
2 4.51 t(9.5) 4.30 t(9.2) ax 2.20 ddd 4.29 t(9.2) 4.28 br t(10.0)

(12.5, 12.5, 2.7)
eq 2.45 br dd
(12.5, 4.3)

3 3.82m 3.88m 4.25 br d(2.7) 3.92m 3.91m
4 α 2.59 dd α 2.61 dd ax 1.61 br dd α 2.63 dd α 2.63 dd

(5.6, 12.3) (5.8, 12.7) (13.5, 13.5) (5.7, 13.2) (5.6, 12.9)
β 2.76 t(12.3) β 2.79 t(12.7) eq 1.52 br d(13.5) β 2.79 br t(13.2) β 2.78 br t(12.9)

5 1.98
6 5.58 br d(5.5) 5.63 br d(6.0) ax 1.25 5.64 br d(5.5) 5.63 br d(5.5)

eq 1.33
7 – 1.92 dd(5.8, 12.7) ax 0.92 dddd(13.1, – –

13.1, 13.1, 3.5)
eq 1.59

8 – – 1.60 – 2.02m
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Table 3-11-33 (continued)

H 3-11-133 3-11-134 3-11-135 3-11-136 3-11-137

9 1.69m 1.63m 1.19 1.61m 1.58m
11 α 3.03 br d(10.0) α 3.12 br d(9.9) ax 1.36 α 3.10 br d(12.4) α 3.07 br d(10.8)

β 1.69m β 1.63m eq 3.20 br dd β 1.48m β 1.58m
(13.8, 3.2)

12 – 2.38m ax 1.23, eq 1.57 – –
14 2.20m 2.21m 1.14 – –
15 α 2.20m α 2.21m α 2.00 α 2.03m α 2.01m

β 1.51m β 1.53m β 1.40 β 1.53m β 1.51m
16 – 4.48 t(6.5) 4.50 q-like(6.8) 4.48m 4.48∼4.55m
17 1.79 dd(8.6, 6.8) 1.86m –
18 1.05 s 1.02 s 0.83 0.87 s 0.86 s
19 1.40 s 1.29 s 1.20 1.25 s 1.23 s
20 2.29 q(7.1) 2.27 q(7.1) 1.93 1.90m 2.01m
21 1.23 d(7.1) 1.20 d(7.1) 1.01 d(7.0) 0.96 d(6.8) 0.99 d(10.7)
23 – – 1.78, 1.74 – 5.03 dd(5.8, 11.8)
24 – – ax 2.68 ddd α 2.71 br t(10.9) α 2.05 t(11.8)

(13.0, 13.0, 5.4) β 2.23 br d(10.9) β 2.42 dd
eq 2.23 br d(13.0) (5.8, 11.8)

26 3.47∼3.51m 3.51m(2H) 4.43 br d(12.1) 4.02 br d(12.4) 4.22 br d(12.1)
3.99 br d(12.1) 4.44 d(12.4) 4.48∼4.55m

27 0.66 d(5.5) 0.67 d(5.7) 4.80 br s 4.77 br s 5.04 br s
4.77 br s 4.81 br s 5.66 br s

1󸀠 5.55 d(7.9) 5.38 d(7.5) 4.71 d(8.0) 5.35 d(7.9) 5.33 d(7.9)
2󸀠 4.28 t(7.9) 4.06∼4.11m 4.53 dd(9.5, 8.0) 4.55m 4.48∼4.55m
3󸀠 4.04m 4.06∼4.11m 4.01 dd(9.5, 2.9) 4.14 br d(8.6) 4.13 br d(9.5)
4󸀠 4.04m 4.06∼4.11m 4.16br d(2.9) 4.61 br s 4.61 br s
5󸀠 3.47-3.51m 3.51m 3.60 br q(6.3) 4.02 br d(12.4) 4.03m

4.07 dd(5.6, 11.0) 4.06∼4.11m
6󸀠 1.43 d(6.3) 4.40m 4.37br d(12.1)

4.55m 4.48∼4.55m
1󸀠󸀠 6.51 br s 6.27 d(1.1)
2󸀠󸀠 4.79 dd(1.3, 3.3) 4.70 dd(3.5, 1.1)
3󸀠󸀠 4.73 dd(3.3, 9.4) 4.48 dd(9.4, 3.5)
4󸀠󸀠 4.35 t(9.4) 4.19 dd(9.4, 9.4)
5󸀠󸀠 4.90m 4.75 dq(9.4, 6.2)
6󸀠󸀠 1.80 d(6.1) 1.70 d(6.2)
1󸀠󸀠󸀠 4.92 d(7.5)
2󸀠󸀠󸀠 3.82 dd(8.6, 7.5)
3󸀠󸀠󸀠 3.98 dd(8.6, 8.6)
4󸀠󸀠󸀠 4.03 ddd

(10.1, 8.6, 5.3)
5󸀠󸀠󸀠 4.23 dd(11.3, 5.3)

3.62 dd(11.3, 10.1)
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Table 3-11-34: 1H NMR spectroscopic data of steroidal saponins 3-11-138∼3-11-142.

H 3-11-138 3-11-139 3-11-140 3-11-141 3-11-142

1 3.37 dd(4, 11.7) 3.34 dd(3.8, 11.5) 3.78m 4.23 d(2.0) 3.83 dd(11.5,
3.9)

2 ax 1.84 dd,
eq 2.19m

ax 2.16, eq 2.62 ax 2.35, eq 2.65 ax 4.11 dd(2.0,
9.2)

3 3.50 3.45 ddd 3.80m 4.60 ddd 3.91 brm (ov)
(2.3, 2.9, 9.5) (4.0, 9.2, 11.5)

4 2.23m, 2.34m 2.21 br s 1.25, 1.55 ax 2.22 ddd –
(10.0, 11.5, 11.5)
eq 1.86 ddd
(4.0, 4.0, 11.5)

5 2.06m
6 5.57 d(5.8) 5.57 d(5.8) 5.49 d(5.5) ax 1.26m,

eq 1.71m
5.60br d(5.7)

7 1.52, 1.97 1.52, 1.97 1.51 ax 1.06m,
eq 1.26m

–

8 1.55m 1.55m 1.50 1.58 br dd(4.0,
10.0)

–

9 1.24 1.18 t(7.0) 1.49 1.44 br dd(4.0,
10.0)

–

11 1.30 1.30 1.60 1.39m –
12 1.17m, 1.72m 1.17m, 1.72m 1.26m, 1.55m ax 0.95m –

eq 1.62 br dt(2.0,
10.0)

14 1.15m 1.15m 1.07 0.95m –
15 1.52, 1.96 1.52, 1.96 1.35, 1.90 1.31 ddd(4.0,

6.0, 11.0)
–

1.96 ddd(5.0,
6.0, 11.0)

16 4.50 dd(7.2,
15.4)

4.49 dd(7.2, 15.3) 4.52m 4.53 ddd
(6.0, 6.0, 8.6)

–

17 1.73 dd(6.7,
8.6)

1.73 br d(9.6) 1.69m 1.76 dd(6.5, 8.6) –

18 0.85 s 0.85 s 0.98 s 0.77 s 0.82 s
19 1.06 s 1.06 s 1.36 s 1.39 s 1.24 s
20 2.65m 2.65m 2.66m 1.95 dd(6.5, 7.0) –
21 0.94 d(7.0) 0.94 d(7.0) 1.06 d(7.0) 1.10 d(7.0) 1.05 d(6.9)
23 3.50 3.51 d(3.1) 3.88 d(4.9) ax 2.12 dd(9.0,

11.0)
2.10 d-like
(8.8) (2H)

eq 2.11 dd(5.0,
11.0)
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Table 3-11-34 (continued)

H 3-11-138 3-11-139 3-11-140 3-11-141 3-11-142

24 4.26m 4.24m 4.16m 4.81 ddd
(4.0, 9.0, 5.0)

4.81 td-like
(8.5, 5.0)

25 2.27 ddt –
(2.0, 4.0, 6.0)

26 ax 4.35 d(12.0) ax 4.34 d(12.9) 3.95 s, 3.98 s ax 3.52 dd(2.0,
11.0)

–

eq 3.85 d(12.9) eq 3.85 d(12.8) eq 3.95 dd(2.0,
11.0)

27 5.05 br s 5.02 s 5.04 d(1.4) 1.32 d(6.0) 1.32 d(7.0)
5.11 br s 5.10 br s

1󸀠 4.26 d(7.6) 4.24 d(7.3) 4.62 d(8.0) 5.12 d(7.3) 4.74 d(7.7)
2󸀠 3.62 dd(7.7,

8.5)
3.61 d(7.7) 4.51m 4.52 dd(7.3, 8.9) 4.32 dd(9.3,

7.7)
3󸀠 3.68 dd(7.0,

3.1)
3.68 dd(8.8, 3.6) 4.07 4.15 dd(3.6, 8.9) 4.06

4󸀠 3.80 br s 3.79 br s 4.06 4.25 ddd 3.89
(1.5, 2.2, 3.6)

5󸀠 3.94 dd(12.8,
2.2)

3.92 dd(12.8, 1.9) 3.58 dd(12.0, 0.5) 3.81 dd(1.5,
12.1)

3.75 br q(6.3)

4.32m 4.32m 4.20m 4.35 dd(2.2,
12.1)

6󸀠 1.57 d(6.3)
1󸀠󸀠 5.46 d(1.9) 5.36 d(1.9) 6.17 d(1.2) 5.03 d(7.5) 5.04 d(7.7)
2󸀠󸀠 5.21 dd(3.2,

1.8)
5.19 d(3.3) 5.96 dd(1.5, 3.5) 4.05 dd(7.5, 8.3) 4.06 dd(8.8,

7.7)
3󸀠󸀠 5.46 dd(10.1,

3.4)
5.21 s 4.73 dd(8.6, 3.5) 4.26 dd(8.3, 9.3) 4.26 dd(9.1,

8.8)
4󸀠󸀠 5.05 dd(10.0,

9.8)
4.15m 4.19m 4.30dd(8.5, 9.3) 4.31 dd(9.1,

9.1)
5󸀠󸀠 4.30m 4.15m 4.81m 3.92 ddd 3.92m

(2.3, 5.0, 8.5)
6󸀠󸀠 1.22 d(6.3) 1.33 d(6.1) 1.70 d(6.1) 4.38 dd(5.0,

12.0)
4.48 br d(11.6)
4.38

4.47 dd(2.3,
12.0)

OAc 1.99 s(2󸀠󸀠-OAc) 2.11 s(2󸀠󸀠-OAc) 1.91 s(2󸀠󸀠-OAc)
2.05 s(3󸀠󸀠-OAc) 2.06 s(3󸀠󸀠-OAc)
2.15 s(4󸀠󸀠-OAc)
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Table 3-11-35: 1H NMR spectroscopic data of steroidal saponins 3-11-143∼3-11-147.

H 3-11-143 3-11-144 3-11-145 3-11-146 3-11-147

1 3.81 dd(11.9, 4.1) 3.77m 3.76m 3.81m 3.83 dd(11.6,
3.6)

3 3.88 brm(21.8) 3.87m 3.84m 3.85m 3.85m
6 5.59 br d(5.6) 5.61 d(5.4) 5.61 d(5.5) 5.56 d(5.2) 5.63 d(5.5)
16 – 4.49m 4.60m 4.59m 4.57m
17 – – 1.69 dd(9.5, 6.8) – –
18 0.82 s 0.95 s 0.95 s 0.93 s 0.95 s
19 1.44 s 1.32 s 1.34 s 1.40 s 1.38 s
21 1.04 d(6.9) 1.07 d(6.1) 1.06 d(6.1) 1.06 d(7.1) 1.07 d(7.0)
23 2.09 d-like(9.3) 3.94 d(6.9) 3.95m 3.96 d(3.2) 3.97m
24 4.81 td-like 4.78 d(3.9) 4.77 d(2.7) 4.78 d(3.2) 4.80m

(9.3, 4.9)
26 – 4.82 d(10.0) 4.82 d(11.7) 4.82 d(11.5) 4.83 d(11.8)

3.96m 3.96m 3.98 d(11.5) 4.01 d(11.8)
27 1.31 d(6.9) 5.23 br s 5.23 br s 5.24 br s 5.25 br s

5.10 br s 5.08 br s 5.09 br s 5.10 br s
1󸀠 4.68 d(7.8) 4.59 d(7.5) 4.57 d(7.6) 4.68 d(7.5) 4.68 d(8.0)
2󸀠 4.54 dd(9.2, 7.8) 4.47 dd(8.0, 7.5) 4.50m 4.55m 4.52m
3󸀠 4.11 dd(9.2, 2.9) 3.98m 3.95m 4.11m 4.12m
4󸀠 3.90 br d(2.9) 4.33m 4.31m 4.13m 3.88m
5󸀠 3.67 br q(6.3) 4.19m 4.20m 4.24 d(11.7) 4.27m

3.64m 3.60m 3.64 d(11.7) 3.65m
6󸀠 1.51 d(6.3)
1󸀠󸀠 6.39 br s 6.35 d(1.2) 6.47 br s 6.31 br s 6.39 br s
2󸀠󸀠 4.76 br d(3.5) 5.99 dd(3.4, 1.2) 6.08 dd(3.2, 1.5) 4.70m 4.67m
3󸀠󸀠 4.66 dd(8.9, 3.5) 5.86 dd(10.2, 3.4) 5.89 dd(10.2, 3.2) 4.59m 4.72m
4󸀠󸀠 4.32 dd(9.3, 8.9) 5.55 t(10.2) 5.63m 4.28m 5.80 t(9.6)
5󸀠󸀠 4.91 dq(9.3, 6.1) 4.93m 4.97m 4.80m 4.90m
6󸀠󸀠 1.75 d(6.1) 1.39 d(6.1) 1.42 d(6.1) 1.70 d(5.6) 1.41 d(6.3)
OAc 1.99 s(2󸀠󸀠-OAc) 1.86 s(2󸀠󸀠-OAc) 1.98 s(4󸀠󸀠-OAc)

2.03 s(3󸀠󸀠-OAc) 1.92 s(3󸀠󸀠-OAc)
2.12 s(4󸀠󸀠-OAc) 2.11 s(4󸀠󸀠-OAc)
1.92 s(3󸀠󸀠󸀠-OAc) 2.03 s(4󸀠󸀠󸀠-OAc)

1󸀠󸀠󸀠 5.04 d(7.7) 4.80 d(7.3) 4.78 d(7.3) 5.15 d(7.8) 5.17 d(7.9)
2󸀠󸀠󸀠 4.06 dd(8.9, 7.7) 3.76m 3.70 t(7.3) 4.38 t(7.8) 4.38 t(7.9)
3󸀠󸀠󸀠 4.26 dd(9.3, 8.9) 5.54 t(9.2) 4.09 t(7.3) 4.04 dd(7.8, 2.9) 4.05 dd(7.9,

3.3)
4󸀠󸀠󸀠 4.32 dd(9.3, 9.3) 4.05m 5.16m 3.96m 3.97m
5󸀠󸀠󸀠 3.92 ddd 4.20m 4.16m 3.75 q(6.4) 3.76m

(9.3, 4.5, 1.9) 3.60m 3.47 d(10.9)
6󸀠󸀠󸀠 4.48 dd(11.6, 1.9) 1.47 d(6.4) 1.48 d(6.5)

4.39 dd(11.6, 4.5)
1󸀠󸀠󸀠󸀠 5.12 d(8.1) 5.15 d(7.8)
2󸀠󸀠󸀠󸀠 4.38 dd(10.6, 8.1) 4.38 t(7.8)
3󸀠󸀠󸀠󸀠 4.03m 4.04 dd(7.8, 3.4)
4󸀠󸀠󸀠󸀠 3.96m 3.94m
5󸀠󸀠󸀠󸀠 3.75m 3.74m
6󸀠󸀠󸀠󸀠 1.46 d(6.4) 1.46 d(6.3)
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Table 3-11-36: 1H NMR spectroscopic data of steroidal saponins 3-11-148, 3-11-149, 3-11-152, 3-11-
153, and 3-11-156.

H 3-11-148 3-11-149 3-11-152 3-11-153 3-11-156

1 3.76 dd(11.9,
3.9)

3.77 dd(12.1,
4.0)

3.84 dd(3.9,
12.0)

3.84 dd(3.9,
12.0)

ax 1.10, eq 1.80

2 ax 2.17 q-
like(11.9)

2.33 q(11.8) 2.34m, 2.62m 2.62m eq 2.08, ax 1.78

eq 2.63 br dd
(11.9, 3.9)

2.70m 2.35 dd(12.4,
24.1)

3 3.80m 3.84m 3.71m 3.72m 3.83m
4 ax 2.65 dd 2.66 br d(11.7) 2.51m, 2.64m 2.53m, 2.64m ax 2.57 dd

(12.2, 12.2) 2.54 dd(12.1,
4.0)

(13.2, 13.2)

eq 2.57 dd eq 2.61 dd
(12.2, 4.3) (13.2, 4.6)

6 5.60 br d(5.6) 5.55 d(5.2) 5.54 d(6.0) 5.54 d(5.7) 5.35 br d(4.9)
7 α 1.48 1.46, 1.74m 1.39m, 1.71m 1.39m, 1.71m α 1.85, β 1.52

β 1.79 br dd
(12.4, 5.6)

8 1.48 1.48 1.46m 1.45m 1.57
9 1.44 1.51 d(2.0) 1.60m 1.59m 0.95
11 ax 1.55 1.54 d(5.3) 1.58m, 2.80m 1.60m, 2.80m ax 1.40, eq 1.47

eq2.80 br d(10.8) 2.88 br d(12.6)
12 ax 1.26 ddd 1.27m, 1.57 1.46m, 1.90m 1.45m, 1.92m ax 1.19, eq 1.79

(11.6, 11.6, 3.4)
eq 1.57 br dd
(11.6, 3.2)

14 1.07 1.09m 1.16m 1.16m 1.11
15 α 1.80, β 1.38 1.23m, 1.56 1.43m, 1.79m 1.46m, 1.79m α 1.99, β 1.48
16 4.61 q-like(7.5) 4.57 4.57m 4.57m 4.61 q-like(7.7)
17 1.68 dd(8.6, 6.7) 1.70 d(7.3) 2.00m 2.00 dd(8.3,

6.1)
1.94 dd(8.5, 7.7)

18 0.95 s 0.92 s 1.10 s 1.11 s 1.19 s
19 1.32 s 1.37 s 1.36 s 1.37 s 0.99 s
20 2.84 2.83 t(6.9) 3.32m 3.33m 3.19m
21 1.04 d(7.0) 1.05 d(6.9) 4.17m, 4.02m 4.18m, 4.02m 1.22 d(7.0)
23 3.90 d(3.8) 3.97 d(4.2) 4.30 dd(3.2,

10.8)
4.31m 4.16 dd(11.6,

5.1)
24 4.74 d(3.8) 4.78 d(4.2) 4.14m 4.14m ax 2.01 q-

like(11.6)
eq 2.64

25 1.94m 1.97m 2.14m
26 4.79 br d(11.6) 3.99 3.35m, 3.94m 3.36m, 3.97m ax 3.51 dd

3.97 d(11.6) 4.81 br d(11.7) (11.0, 11.0)
eq 3.45 dd(11.0,
4.2)
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Table 3-11-36 (continued)

H 3-11-148 3-11-149 3-11-152 3-11-153 3-11-156

27 5.22 d(1.3) 5.23 br s 1.04 d(6.8) 1.04 d(6.8) 0.78 d(6.5)
5.09 br s 5.09 br s

1󸀠 4.57 d(7.7) 4.69 d(7.3) 4.75 d(7.5) 4.77 d(7.6) 4.94 d(7.7)
2󸀠 4.38 dd(9.2, 7.7) 4.05 d(3.6) 4.09m 4.10m 3.95dd(9.2, 7.7)
3󸀠 4.03 dd(9.2, 3.3) 4.07 4.01m 4.01m 4.17dd(9.2, 9.2)
4󸀠 4.08 dd(3.3, 1.7) 4.59 t(8.9) 3.73m 3.74m 4.02dd(9.2, 9.2)
5󸀠 4.20 dd(11.6,

1.7)
4.39 t(8.5) 3.74m 3.74m 4.15m

3.62d(11.6)
6󸀠 1.46 d(6.5) 4.41m 4.42m 4.85 dd(11.8,

1.1)
4.11m 4.12m 4.33 dd(11.8,

6.8)
1󸀠󸀠 6.12 d(1.5) 4.95 d(7.3) 6.36 s 6.37 d(1.0) 5.17 d(7.8)
2󸀠󸀠 5.89 dd(1.5, 3.4) 3.89 t(7.9) 4.73m 4.71m 4.04dd(8.6, 7.8)
3󸀠󸀠 5.84 dd(10.1,

3.4)
4.07 4.51m 4.52m 4.22 dd(8.6, 8.6)

4󸀠󸀠 5.55 dd(10.1,
10.1)

4.39 4.25m 4.26m 4.25 dd(8.6, 8.6)

5󸀠󸀠 4.90 dq(10.1,
6.2)

4.25m 4.77m 4.76m 3.93m

3.67d(4.8)
6󸀠󸀠 1.39 d(6.2) 1.60 d(6.1) 1.69 d(6.1) 4.53 dd(11.7,

2.0)
4.39 dd(11.7,
5.1)

1󸀠󸀠󸀠 5.05 d(7.9) 6.26 br s 4.90 d(7.6) 4.90 d(7.6)
2󸀠󸀠󸀠 4.32 dd(9.4, 7.9) 4.75 3.93m 3.93m
3󸀠󸀠󸀠 4.00 dd(9.4, 3.2) 4.57m 4.02m 4.02m
4󸀠󸀠󸀠 3.93 br d(3.2) 4.24 d(9.3) 4.07m 4.07m
5󸀠󸀠󸀠 3.72 br q(6.4) 4.75m 4.22m, 3.63m 4.22m, 3.63m
6󸀠󸀠󸀠 1.43 d(6.4) 1.68 d(6.1)
OAc 1.96 s(2󸀠󸀠-OAc)

2.01 s(3󸀠󸀠-OAc)
2.16 s(4󸀠󸀠-OAc)

1󸀠󸀠󸀠󸀠 5.11 d(8.1) 5.08 d(7.8) 5.09 d(7.9)
2󸀠󸀠󸀠󸀠 4.37 t(8.5) 4.40m 4.40m
3󸀠󸀠󸀠󸀠 4.04 d(3.2) 4.02m 4.03m
4󸀠󸀠󸀠󸀠 3.74 d(6.5) 3.93m 3.93m
5󸀠󸀠󸀠󸀠 3.62, 4.21 3.69m 3.69m
6󸀠󸀠󸀠󸀠 1.48 d(6.4) 1.48 d(6.4)
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Table 3-11-37: 1H NMR spectroscopic data of steroidal saponins 3-11-150, 3-11-151, 3-11-154, 3-11-155,
and 3-11-157.

H 3-11-150 3-11-151 3-11-154 3-11-155 3-11-157

1 3.75 dd(12.0, 4.0) 3.74 dd(12.0, 4.0) – – –
3 3.78m 3.78m – 3.93 brm(22.3) –
6 5.58 br d(5.5) 5.60 br d(5.5) – 3.75 ddd –

(10.9, 10.9, 4.5)
18 0.90 s 0.94 s 0.85 s 0.81 s 0.81 s
19 1.31 s 1.32 s 1.58 s 0.84 s 1.26 s
21 1.01 d(7.0) 1.02 d(7.0) 1.18 d(6.5) 1.13 d(6.9) 1.10 d(6.4)
23 – – – – ax 2.00 dd(13.0, 9.8)

eq 2.73 dd(13.0, 4.4)
24 – – – – 4.05m
25 – – 1.89m
26 – ax 3.46 dd ax 3.57 br t(11.7)

(10.6, 10.6) eq 3.65 dd
eq 3.55 dd (11.7, 3.5)
(10.6, 2.9)

27 5.19 d(1.8) 5.20 br d(1.8) 0.73 d(6.8) 0.71 d(5.5) 1.16 d(6.8)
5.07 d(1.8) 5.05 br d(1.8)

1󸀠 4.57 d(7.5) 4.57 d(7.5) 5.18 d(7.3) 4.98 d(7.7) 4.86 d(7.7)
1󸀠󸀠 6.12 d(1.5) 6.12 d(1.5) 5.34 d(6.7) 5.02 d(7.6)
1󸀠󸀠󸀠 5.23 d(7.6) 5.23 d(7.5)
2󸀠󸀠󸀠 4.16 dd(10.0, 7.6) 4.32 dd(10.0, 7.5)
3󸀠󸀠󸀠 4.25 d(10.0) 4.23 d(10.0)
5󸀠󸀠󸀠 3.88 q(6.5) 4.02 q(6.5)
6󸀠󸀠󸀠 1.27 d(6.5) 1.54 d(6.5)
2󸀠󸀠󸀠󸀠 4.67 s 5.10 s
4󸀠󸀠󸀠󸀠 1.84m, 1.78m 1.93m, 1.83m
5󸀠󸀠󸀠󸀠 0.95 t(7.5) 0.92 t(7.5)
6󸀠󸀠󸀠󸀠 1.53 s 1.53 s

Table 3-11-38: Cos, MFs, and TSs of steroidal saponins 3-11-158∼3-11-177.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-158 certonardoside A C39H65NaO17S CD3OD [334]
3-11-159 certonardoside B C39H65NaO15S CD3OD [334]
3-11-160 certonardoside C C39H65NaO16S CD3OD [334]
3-11-161 certonardoside D C39H65NaO17S CD3OD [334]
3-11-162 certonardoside E C39H65NaO16S CD3OD [334]
3-11-163 certonardoside F C39H67NaO17S CD3OD [334]
3-11-164 certonardoside G C39H67NaO16S CD3OD [334]
3-11-165 certonardoside H C39H68O13 CD3OD [334]
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Table 3-11-38 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-166 certonardoside I C35H61NaO14S CD3OD [334]
3-11-167 certonardoside J C35H61NaO13S CD3OD [334]
3-11-168 (22S)-16β-[(O-β-D-apiofuranosyl-(1→4)-6-O-

acetyl-β-D-glucopyranosyl)oxy]-3β,22-dihydroxy-
5α-cholestan-16β-yl α-L-rhamnopyranoside

C46H78O18 C5D5N [326]

3-11-169 (22S)-16β-[(β-D-glucopyranosyl)oxy]-3β,22-
dihydroxy-5α-cholestan-1β-yl β-D-
glucopyranoside

C39H68O14 C5D5N [326]

3-11-170 (22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholest-5-en-1β-yl
α-L-rhamnopyranoside

C39H66O12 C5D5N [326]

3-11-171 (22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholest-24-en-1β-yl
α-L-rhamnopyranoside

C39H66O12 C5D5N [326]

3-11-172 (22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholesta-5,24-dien-1β-yl
α-L-rhamnopyranoside

C39H64O12 C5D5N [326]

3-11-173 pentandroside A C38H62O13 CD3OD [284]
3-11-174 pentandroside B C40H64O14 CD3OD [284]
3-11-175 pentandroside C C38H62O14 CD3OD [284]
3-11-176 pentandroside D C39H64O13 CD3OD [284]
3-11-177 pentandroside E C44H76O18 CD3OD [284]
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Table 3-11-39: 1H NMR spectroscopic data of steroidal saponins 3-11-158∼3-11-162.

H 3-11-158 3-11-159 3-11-160 3-11-161 3-11-162

1 1.71 dt(13.1, 3.3) 1.72 dt(13.2, 3.2) 1.72m 1.70 dt(13.0,
3.3)

1.71 dt(9.5,
3.5)

0.98m 1.04m 0.99m 0.99m 0.97m
2 1.83m, 1.56m 1.74m, 1.44m 1.74m, 1.48m 1.82m, 1.55m 1.74m, 1.47m
3 3.45m 3.49m 3.49m 3.45m 3.49m
4 4.27 br s 2.19 dt(12.8, 2.0) 2.20 dt(12.4, 2.1) 4.26 br s 2.18m, 1.20m

1.17m 1.22m
5 0.95m 1.03m 1.05m 0.95m 1.04m
6 4.16 td(10.9, 4.2) 3.38 td(10.9, 4.4) 3.70 td(10.8, 4.2) 4.15 td(11.0,

4.4)
3.69 td(10.8,
3.5)

7 2.46 dd(11.7, 4.2) 0.93m 2.39m 2.45dd(12.5,
4.5)

2.37 dd(12.0,
4.3)

1.33 t(11.7) 2.29 dt(11.8, 3.7) 1.30 t(12.1) 1.31 t(12.5) 1.25m
8 1.87 qd(11.2, 2.9)
9 0.83 dd(12.5, 2.6) 0.73 td(11.4, 3.6) 0.85 dd(12.3, 2.6) 0.82 dd(12.5,

2.7)
0.83 dd(12.3,
3.0)

11 1.79m, 1.44m 1.53m, 1.33m 1.82m, 1.50m 1.78m, 1.43m 1.80m, 1.50m
12 1.98 dt(12.8, 3.4) 1.97m 1.98m 1.96dt(12.5,

3.3)
1.96 dt(12.5,
3.0)

1.18m 1.13m 1.19m 1.17m 1.18m
14 1.02 d(5.5) 0.93m 1.03m 1.01d(5.7) 1.02 d(5.3)
15 4.44 td(6.5, 1.9) 4.19 br t(5.6) 4.45 br t(5.5) 4.40 br t(6.0) 4.39 br t(6.3)
16 2.38 dt(14.3, 8.0) 2.41m 2.39m 2.21dt(14.5,

7.0)
2.21 dt(14.5,
8.5)

1.39m 1.37m 1.39m 1.35m 1.36m
17 1.03m 1.11m 1.03m 1.01m 1.01m
18 1.26 s 0.95 s 1.27 s 1.28 s 1.28 s
19 1.16 s 0.87 s 0.99 s 1.15 s 0.98 s
20 1.58m 1.57m 1.58m 2.13m 2.13m
21 0.95 d(6.4) 0.97 d(6.5) 0.96 d(6.5) 0.99 d(6.5) 0.99 d(7.5)
22 1.58m, 1.21m 1.57m, 1.21m 1.58m, 1.21m 5.19 dd(15.0,

8.0)
5.19 dd(15.0,
8.3)

23 2.14m, 1.96m 2.14m, 1.96m 2.14m, 1.95m 5.24 dd(15.0,
7.6)

5.24 dd(15.0,
8.0)

24 2.15m 2.15m
25 2.43m 2.43m 2.43m 1.61m 1.62m
26 3.78 dd(6.4, 6.1) 3.78 dd(9.2, 6.0) 3.79 dd(9.5, 6.0) 3.74m 3.75m

3.32m 3.31m 3.30m 3.25 dd(9.7,
6.7)

3.25 dd(9.5,
6.5)

27 1.09 d(6.9) 1.10 d(6.8) 1.11 d(6.9) 0.91 d(7.5) 0.91 d(7.0)
28 4.78 br s 4.78 br s 4.78 br s 0.93 d(7.5) 0.93 d(7.5)

4.77 br s 4.77 br s 4.77 br s
1󸀠 4.54 d(5.5) 4.54 d(5.5) 4.54 d(5.5) 4.54 d(5.5) 4.54 d(5.5)
2󸀠 3.70 dd(6.8, 5.5) 3.70 dd(6.8, 5.5) 3.70 dd(6.8, 5.5) 3.70 dd(6.8,

5.5)
3.70 dd(6.8,
5.5)
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Table 3-11-39 (continued)

H 3-11-158 3-11-159 3-11-160 3-11-161 3-11-162

3󸀠 4.39 t(6.9) 4.39 t(6.9) 4.39 t(6.9) 4.39 t(6.9) 4.39 t(6.9)
4󸀠 3.80 td(7.2, 4.4) 3.80 td(7.2, 4.4) 3.80 td(7.2, 4.4) 3.80 td(7.2,

4.4)
3.80 td(7.2,
4.4)

5󸀠 3.97 dd(11.8, 4.4) 3.97 dd(11.8, 4.4) 3.97 dd(11.8, 4.4) 3.97 dd(11.8,
4.4)

3.97 dd(11.8,
4.4)

3.34m 3.34m 3.34m 3.34m 3.34m
1󸀠󸀠 4.85 d(6.3) 4.85 d(6.3) 4.85 d(6.3) 4.85 d(6.3) 4.85 d(6.3)
2󸀠󸀠 3.05 t(6.3) 3.05 t(6.3) 3.05 t(6.3) 3.05 t(6.3) 3.05 t(6.3)
3󸀠󸀠 3.46 t(7.1) 3.46 t(7.1) 3.46 t(7.1) 3.46 t(7.1) 3.46 t(7.1)
4󸀠󸀠 3.49 td(7.4, 4.3) 3.49 td(7.4, 4.3) 3.49 td(7.4, 4.3) 3.49 td(7.4,

4.3)
3.49 td(7.4,
4.3)

5󸀠󸀠 4.01 dd(11.6, 4.2) 4.01 dd(11.6, 4.2) 4.01 dd(11.6, 4.2) 4.01 dd(11.6,
4.2)

4.01 dd(11.6,
4.2)

3.24 dd(11.6, 7.5) 3.24 dd(11.6, 7.5) 3.24 dd(11.6, 7.5) 3.24 dd(11.6,
7.5)

3.24 dd(11.6,
7.5)

OMe 3.58 s(2󸀠󸀠-OMe) 3.58 s(2󸀠󸀠-OMe) 3.58 s(2󸀠󸀠-OMe) 3.58 s(2󸀠󸀠-OMe) 3.58 s(2󸀠󸀠-OMe)

Table 3-11-40: 1H NMR spectroscopic data of steroidal saponins 3-11-163∼3-11-167.

H 3-11-163 3-11-164 3-11-165 3-11-166 3-11-167

1 1.73 br d(13.6) 1.72 br d(12.4) 1.68 dt(13.5, 3.5) 1.72m 1.72m
1.02m 1.08m 1.03m 0.97m 0.98m

2 1.83m, 1.57m 1.84m, 1.58m 1.81m, 1.56m 1.83m, 1.56m 1.76m, 1.51m
3 3.34m 3.35m 3.43m 3.43m 3.43m
4 4.31 br s 4.26 br s 4.21 br s 4.31 br s 4.27 br s
5 1.16m 1.13m 0.91m 1.15m 1.14m
6 4.91 td(11.9, 4.2) 4.59 td(11.2, 4.5) 3.90 td(11.9, 4.5) 4.92 br t(12.0) 4.60 td(11.0,

4.0)
7 2.70 dd(12.2, 4.3) 2.56 dt(11.9, 3.9) 2.35 dt(12.0, 4.0) 2.72 dd(12.0, 4.0) 2.65 dt(12.0,

4.3)
1.50 t(12.2) 1.13 t(11.9) 0.93m 1.54 t(12.0) 1.13m

8 1.94m 1.88m 1.94m
9 0.85 dd(12.6, 2.6) 0.73 td(11.5, 3.8) 0.67 td(11.5, 3.5) 0.84m 0.72 td(11.5,

3.8)
11 1.80m, 1.44m 1.46m, 1.32m 1.43m, 1.30m 1.77m, 1.40m 1.56m, 1.33m
12 1.98 br d(12.6) 1.95 br d(12.1) 1.94 dt(13.0, 3.5) 1.93 dt(13.0, 3.0) 1.90 dt(12.0,

2.8)
1.17m 1.13m 1.09m 1.13m 1.05m

14 1.02m 0.91m 0.88m 1.03 d(6.5) 0.90m
15 4.42 br t(6.0) 4.17m 4.16br t(6.5) 4.38 t(6.0) 4.13 dd(12.0,

6.5)
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Table 3-11-40 (continued)

H 3-11-163 3-11-164 3-11-165 3-11-166 3-11-167

16 2.39 dt(14.4, 8.0) 2.42 dt(14.6, 8.2) 2.42 dt(14.5, 8.0) 4.19 t(6.8) 4.21 dd(14.0,
7.5)

1.38m 1.34m 1.33m
17 0.98m 1.07m 1.06m 0.93m 0.99m
18 1.26 s 0.93 s 0.93 s 1.23 s 0.91 s
19 1.24 s 1.14 s 1.06 s 1.23 s 1.13 s
20 1.52m 1.51m 1.47m 1.90m 1.89m
21 0.94 d(6.5) 0.95 d(6.5) 0.95 d(7.0) 0.94 d(6.0) 0.94 d(6.5)
22 1.58m, 0.99m 1.63m, 1.03m 1.59m, 0.98m 1.71m, 1.13m 1.70m, 1.14m
23 1.60m, 1.38m 1.59m, 1.38m 1.59m, 1.38m 1.40m, 1.11m 1.40m, 1.11m
24 3.34m 3.36m 3.34m 1.23m 1.24m
25 1.85m 1.86m 1.85m 1.74m 1.74m
26 0.91 d(6.8) 0.91 d(6.9) 0.90 d(7.0) 0.87 d(7.0) 0.87 d(7.0)
27 0.89 d(6.8) 0.89 d(6.7) 0.89 d(7.0) 0.84 d(6.5) 0.84 d(7.0)
28 1.68m, 1.43m 1.70m, 1.45m
29 3.85 td(9.3, 5.8) 3.85 td(9.0,

6.0)
3.53 q(9.3) 3.53 q(8.0)

1󸀠 5.10 br s 5.10 br s 5.10 br s 4.18 d(7.5) 4.18 d(7.5)
2󸀠 4.12 br s 4.12 br s 4.12 br s 3.15m 3.15m
3󸀠 4.20 dd(4.8, 2.0) 4.20 dd(4.8, 2.0) 4.20 dd(4.8, 2.0) 3.35m 3.35m
4󸀠 4.15 q(5.4) 4.15 q(5.4) 4.15 q(5.4) 3.17m 3.17m
5󸀠 3.87 dd(11.4, 5.3) 3.87 dd(11.4, 5.3) 3.87 dd(11.4, 5.3) 4.03 dd(9.0, 3.0) 4.03 dd(9.0,

3.0)
3.77 dd(11.4, 6.2) 3.77 dd(11.4, 6.2) 3.77 dd(11.4, 6.2) 3.13m 3.13m

1󸀠󸀠 4.41 d(7.6) 4.41 d(7.6) 4.41 d(7.6)
2󸀠󸀠 2.86 dd(9.1, 7.6) 2.86 dd(9.1, 7.6) 2.86 dd(9.1, 7.6)
3󸀠󸀠 3.39 t(8.9) 3.39 t(8.9) 3.39 t(8.9)
4󸀠󸀠 3.19 td(9.2, 5.0) 3.19 td(9.2, 5.0) 3.19 td(9.2, 5.0)
5󸀠󸀠 4.02 dd(11.2, 4.9) 4.02 dd(11.2, 4.9) 4.02 dd(11.2, 4.9)

3.13 t(11.2) 3.13 t(11.2) 3.13 t(11.2)
OMe 3.54 s(2󸀠󸀠-OMe) 3.54 s(2󸀠󸀠-OMe) 3.54 s(2󸀠󸀠-OMe) 3.46 s(2󸀠-OMe) 3.46 s(2󸀠-OMe)

3.46 s(4󸀠󸀠-OMe) 3.46 s(4󸀠󸀠-OMe) 3.46 s(4󸀠󸀠-OMe)

Table 3-11-41: 1H NMR spectroscopic data of steroidal saponins 3-11-168∼3-11-172.

H 3-11-168 3-11-169 3-11-170 3-11-171 3-11-172

1 3.72 dd(11.4, 4.2) 3.98 dd(11.5, 4.2) 3.82 dd(11.5, 3.6) 3.73 dd(11.4, 4.1) 3.81 dd(11.5,
3.6)

3 3.88m 3.93m(23.9) 3.89m(21.5) 3.89m(22.3) 3.89m(23.5)
6 – – 5.63 br d(5.6) – 5.62 br d(6.2)
16 4.50m 4.51m 4.39m 4.38m 4.38m
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Table 3-11-41 (continued)

H 3-11-168 3-11-169 3-11-170 3-11-171 3-11-172

18 0.97 s 0.96 s 1.00 s 0.95 s 0.98 s
19 0.98 s 1.02 s 1.28 s 1.03 s 1.30 s
21 1.14 d(7.0) 1.13 d(7.0) 1.17 d(6.9) 1.20 d(6.9) 1.19 d(6.9)
22 4.25 br d(8.6) 4.30 br d(8.9) 4.01 br d(9.2) 4.11 br t(6.8) 4.11 br t(6.7)
24 – – – 5.55 br t(7.1) 5.55 br t(7.1)
26 0.95 d(6.2) 0.93 d(6.2) 0.86 d(6.5) 1.70 s 1.71 s
27 0.93 d(6.2) 0.92 d(6.2) 0.86 d(6.5) 1.67 s 1.68 s
1󸀠 5.92 br s 5.06 d(7.6) 5.66 br s 5.61 br s 5.65 br s
6󸀠 1.68 d(6.0) – 1.67 d(6.0) 1.69 d(5.8) 1.69 d(6.3)
1󸀠󸀠 4.60 d(7.8) 4.75 d(7.8) 5.27 br s 5.25 br s 5.25 d(0.7)
6󸀠󸀠 4.75 dd(9.6, 2.1) – 1.70 d(4.8) 1.66 d(6.0) 1.66 d(6.1)

4.73 dd(9.6, 9.2)
OAc 2.05 s(6󸀠󸀠-OAc)
1󸀠󸀠󸀠 5.78 d(3.6)
2󸀠󸀠󸀠 4.76 d(3.6)
4󸀠󸀠󸀠 4.15 d(11.3)

4.12 d(11.3)
5󸀠󸀠󸀠 4.73 d(9.2)

4.31 d(9.2)

Table 3-11-42: 1H NMR spectroscopic data of steroidal saponins 3-11-173∼3-11-177.

H 3-11-173 3-11-174 3-11-175 3-11-176 3-11-177

3 3.71m
4 5.73 br s 5.73 br s 5.73 br s 5.73 br s –
11 – – 4.01 ddd – –

(4.5, 10.0, 10.0)
12 – – – 4.06 dd(2.5, 4.5)
16 4.23 ddd 4.23 ddd 4.22 ddd 4.15 ddd 4.22 ddd

(9.0, 7.5, 4.5) (9.0, 7.5, 4.5) (9.0, 7.0, 4.5) (9.0, 7.0, 4.5) (9.0, 7.0, 4.5)
18 0.98 s 0.98 s 0.99 s 0.99 s 0.97 s
19 1.25 s 1.25 s 1.38 s 1.24 s 0.87 s
21 0.94 d(6.5) 0.94 d(6.5) 0.96 d(6.5) 1.05 d(6.5) 0.94 d(6.5)
22 3.77 br d(8.5) 3.77 br d(8.5) 3.77 br d(8.0) – 3.77 br d(8.0)
26 3.39 dd(6.0, 11.0) 3.39 dd(6.0, 11.0) 3.39 dd(7.0,

11.5)
0.93 d(6.5) 3.39 dd(6.0,

11.5)
3.47 dd(5.0, 11.0) 3.47 dd(5.0, 11.0) 3.47 dd(6.0,

11.5)
3.48 dd(5.0,
11.5)

27 0.93 d(6.5) 0.93 d(6.5) 0.94 d(6.5) 0.93 d(6.5) 0.98 d(6.5)
1󸀠 4.22 d(7.5) 4.18 d(7.5) 4.22 d(7.5) 4.27 d(7.5) 4.37 d(7.8)
2󸀠 3.36 dd(7.5, 9.0) 3.35 dd(7.5, 9.0) 3.36 dd(7.5, 9.0) 3.39 dd(7.5, 9.0) 3.51 dd(7.8, 8.5)
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Table 3-11-42 (continued)

H 3-11-173 3-11-174 3-11-175 3-11-176 3-11-177

3󸀠 3.46 dd(9.0, 9.0) 3.40 dd(9.0, 9.0) 3.46 dd(9.0, 9.0) 3.52 dd(9.0, 9.0) 3.58 dd(2.9, 8.5)
4󸀠 3.59m 3.56m 3.59m 3.43dd(9.0, 9.0) 4.07 dd(2.9, 1.2)
5󸀠 3.91 dd(4.5, 11.0) 3.91 dd(4.5, 11.0) 3.91 dd(4.5,

11.0)
3.28m 3.54m

3.23 t(11.0) 3.22 t(11.0) 3.23 t(11.0)
6󸀠 3.88 dd(2.5,

12.0)
3.90 dd(2.0,
12.0)

3.71 dd(4.5,
12.0)

3.70 dd(4.5,
12.0)

1󸀠󸀠 4.58 d(7.5) 4.50 d(7.5) 4.58 d(7.5) 4.58 d(7.5) 4.54 d(7.5)
2󸀠󸀠 3.30 dd(7.5, 9.0) 3.30 dd(7.5, 9.0) 3.30 dd(7.5, 9.0) 3.29 dd(7.5, 9.0) 3.30 dd(7.5, 9.0)
3󸀠󸀠 3.39 dd(9.0, 9.0) 3.41 dd(9.0, 9.0) 3.39 dd(9.0, 9.0) 3.39 dd(9.0, 9.0) 3.38 dd(9.0, 9.0)
4󸀠󸀠 3.29 dd(9.0, 9.0) 3.30 dd(9.0, 9.0) 3.29 dd(9.0, 9.0) 3.29 dd(9.0, 9.0) 3.22 dd(9.0, 9.0)
5󸀠󸀠 3.34m 3.58m 3.34m 3.34m 3.30m
6󸀠󸀠 3.91 dd(2.5, 12.0) 4.48 dd(2.5, 12.0) 3.91 dd(2.5,

12.0)
3.89 dd(2.5,
12.0)

3.91 dd(2.5,
12.0)

3.66 dd(4.5, 12.0) 4.18 dd(4.5, 12.0) 3.66 dd(4.5,
12.0)

3.65 dd(4.5,
12.0)

3.60 dd(4.5,
12.0)

OAc 2.07 s(6󸀠󸀠-OAc)
1󸀠󸀠󸀠 4.16 d(7.5)
2󸀠󸀠󸀠 3.16 dd(7.5, 9.0)
3󸀠󸀠󸀠 3.33 dd(9.0, 9.0)
4󸀠󸀠󸀠 3.48m
5󸀠󸀠󸀠 3.86 dd(4.5,

10.5)
3.18 t(10.5)

Table 3-11-43: Cos, MFs, and TSs of steroidal saponins 3-11-178∼3-11-210.

No. Compounds MFs Test
solvents

Refer-
ences

3-11-178 stemmoside K C54H90O20 CD3OD [335]
3-11-179 stemmoside I C57H94O21 CD3OD [335]
3-11-180 stemmoside J C56H92O21 CD3OD [335]
3-11-181 stemmoside C C54H88O20 CD3OD [336]
3-11-182 stemmoside G C54H88O20 CD3OD [335]
3-11-183 stemmoside H C57H92O21 CD3OD [335]
3-11-184 stemmoside D C56H90O21 CD3OD [336]
3-11-185 stemmoside E C55H88O20 CD3OD [335]
3-11-186 stemmoside F C54H86O20 CD3OD [335]
3-11-187 marsin C27H42O7 CDCl3 [337]
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Table 3-11-43 (continued)

No. Compounds MFs Test
solvents

Refer-
ences

3-11-188 3-O-β-D-glucopyranosyl-3β,15α-dihydroxypregn-
5-en-20-one

C27H42O8 DMSO-d6 [338]

3-11-189 spongipregnoloside D C40H64O16 C5D5N [339]
3-11-190 16α-methoxyl-3β-[(O-α-L-rhamnopyranosyl-

(1→2)-O-[α-L-rhamnopyranosyl-(1→4)]-β-D-
glucopyranosyl)oxy]pregn-5-en-20-one

C40H64O16 C5D5N [340]

3-11-191 perisepiumoside E C43H70O13 C5D5N [341]
3-11-192 perisepiumoside C C42H68O14 C5D5N [341]
3-11-193 kidjoranin 3-O-α-diginopyranosyl-(1→4)-β-

cymaropyranoside
C44H62O13 C5 D5N [342]

3-11-194 kidjoranin 3−O-β-digitoxopyranoside C36H48O10 C5 D5N [342]
3-11-195 12-O-cinnamoyldeacetylmetaplexigenin-3-O-β-

D-digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-cymaropyranosyl-
(1→4)-β-D-cymaropyranoside

C58H86O20 CD3OD [343]

3-11-196 kidjolanin-3-O-β-D-glucopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-cymaropyranosyl-
(1→4)-β-D-oleandropyranoside

C57H84O22 CD3OD [343]

3-11-197 otophylloside I C54H80O22 CD3OD [344]
3-11-198 otophylloside K C54H80O23 C5D5N [344]
3-11-199 metaplexigenin-3-O-β-D-digitalopyranosyl-

(1→4)-β-D-oleandropyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-cymaropyranoside

C51H82O20 CD3OD [343]

3-11-200 metaplexigenin-3-O-β-D-thevetopyranosyl-
(1→4)-β-D-ole-andropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-canaropyranoside

C50H80O20 CD3OD [343]

3-11-201 otophylloside L C61H98O26 CD3OD [344]
3-11-202 otophylloside M C62H100O24 C5D5N [344]
3-11-203 spongipregnoloside A C33H50O11 C5D5N [339]
3-11-204 spongipregnoloside B C33H50O11 C5D5N [339]
3-11-205 spongipregnoloside C C45H70O20 C5D5N [339]
3-11-206 dracaenoside C C39H60O16 C5D5N [345]
3-11-207 dracaenoside D C39H60O17 C5D5N [345]
3-11-208 3β-[(O-α-L-rhamnopyranosyl-(1→2)-O-[O-β-D-

glucopyranosyl-(1→4)-α-L-rhamnopyranosyl-
(1→3)]-β-D-glucopyranosyl)oxy]pregna-5,16-
dien-20-one

C45H70O20 C5D5N [346]

3-11-209 tupichinin A C27H40O8 CD3OD [347]
3-11-210 21-methoxyl-3β-[(O-α–L-rhamnopyranosyl-

(1→2)-O-[α-L-rhamnopyranosyl-(1→4)]-β-D-
glucopyranosyl)oxy]pregn-5,16-en-20-one

C40H62O16 C5D5N [340]
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Table 3-11-44: 1H NMR spectroscopic data of steroidal saponins 3-11-178∼3-11-180, 3-11-182, and
3-11-183.

H 3-11-178 3-11-179 3-11-180 3-11-182 3-11-183

3 – – – 3.55m –
6 – – – 5.42 dd(3.5, 2.4) 5.42 dd(3.2, 2.4)
7 α 2.25m,

β 1.85m
α 2.38m,
β 1.29m

α 2.38m,
β 1.29m

α 3.09 ddd
(13.5, 15.7, 3.5)

α 2.99 ddd
(13.5, 15.5, 3.2)

β 1.80 dd, (15.7,
2.6)

β 1.81 dd(15.5,
2.4)

8 – – – 1.92m 1.93m
14 2.37m 2.37m 2.36m 2.38m
16 α 1.76 dd(18.0,

9.0)
5.48 d(10.1) 5.48 d(10.1) 4.05 d(9.7) 5.51 d(10.1)

β 2.58 dd(18.0,
9.0)

17 2.15m 2.04 dd(10.1,
1.7)

2.04 dd(10.1,
1.7)

1.87 dd(9.7, 1.6) –

18 1.04 s 1.18 s 1.18 s 1.20 s 1.22 s
19 0.82 s 0.82 s 0.82 s 1.00 s 1.01 s
21 0.96 s 0.91 t(7.0) 0.91 t(7.0) 1.07 s 0.92 t(7.0)
OAc 2.14 s(16-OAc) 2.14 s(16-OAc) 2.14 s(16-OAc)
OMe 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe)

3.45 s(3󸀠󸀠-OMe) 3.46 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.46 s(3󸀠󸀠-OMe)
3.51 s(3󸀠󸀠󸀠󸀠-OMe) 3.46 s(3󸀠󸀠󸀠-OMe) 3.51 s(3󸀠󸀠󸀠󸀠-OMe) 3.51 s(3󸀠󸀠󸀠󸀠-OMe) 3.46 s(3󸀠󸀠󸀠-OMe)

3.50 s(3󸀠󸀠󸀠󸀠-OMe) 3.50 s(3󸀠󸀠󸀠󸀠-OMe)
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Table 3-11-44 (continued)

H 3-11-178 3-11-179 3-11-180 3-11-182 3-11-183

1󸀠 4.90 dd(9.2, 2.0) 4.89 dd(9.2, 2.0) 4.90 dd(9.2, 2.0) 4.90 dd(9.2, 2.0) 4.89 dd(9.2, 2.0)
2󸀠 1.57m. 2.08m 1.59m, 2.10m 1.57m, 2.08m 1.57m, 2.08m 1.59m, 2.10m
3󸀠 3.88 brm 3.87 brm 3.88 brm 3.88 brm 3.87 brm
4󸀠 3.25 dd(9.5, 3.0) 3.26 dd(9.5, 3.0) 3.25 dd(9.5, 3.0) 3.25 dd(9.5, 3.0) 3.26 dd(9.5, 3.0)
5󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1)
6󸀠 1.22 d(6.1) 1.22 d(6.1) 1.22 d(6.1) 1.22 d(6.1) 1.22 d(6.1)
1󸀠󸀠 4.83 dd(9.6, 2.0) 4.82 dd(9.6, 2.0) 4.83 dd(9.6, 2.0) 4.83 dd(9.6, 2.0) 4.82 dd(9.6, 2.0)
2󸀠󸀠 2.17m, 1.62m 2.17m, 1.63m 2.17m, 1.62m 2.17m, 1.62m 2.17m, 1.63m
3󸀠󸀠 3.88 brm 3.87 brm 3.88 brm 3.88 brm 3.87 brm
4󸀠󸀠 3.30 dd(9.5, 3.0) 3.26 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.26 dd(9.5, 3.0)
5󸀠󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1)
6󸀠󸀠 1.25 d(6.1) 1.25 d(6.1) 1.25 d(6.1) 1.25 d(6.1) 1.25 d(6.1)
1󸀠󸀠󸀠 4.67 dd(9.6, 2.0) 4.62 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 4.62 dd(9.6, 2.0)
2󸀠󸀠󸀠 2.23 ddd 2.35 ddd 2.23 ddd 2.23 ddd 2.35 ddd

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0)
1.52 ddd 1.48 ddd 1.52 ddd 1.52 ddd 1.48 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠 3.63 ddd 3.43 ddd 3.63 ddd 3.63 ddd 3.43 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠 3.04 dd(9.5, 9.5) 3.21 dd(9.5, 9.5) 3.04 dd(9.5, 9.5) 3.04 dd(9.5, 9.5) 3.21 dd(9.5, 9.5)
5󸀠󸀠󸀠 3.39 dq(9.5, 6.1) 3.38 dq(9.5, 6.1) 3.39 dq(9.5, 6.1) 3.39 dq(9.5, 6.1) 3.38 dq(9.5, 6.1)
6󸀠󸀠󸀠 1.32 d(6.1) 1.32 d(6.1) 1.32 d(6.1) 1.32 d(6.1) 1.32 d(6.1)
1󸀠󸀠󸀠󸀠 4.67 dd(9.6, 2.0) 4.73 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 4.73 dd(9.6, 2.0)
2󸀠󸀠󸀠󸀠 2.43 ddd 2.38 ddd 2.43 ddd 2.43 ddd 2.38 ddd

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0) (13.0, 4.0, 2.0)
1.49 ddd 1.43 ddd 1.49 ddd 1.49 ddd 1.43 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠󸀠 3.49 ddd 3.43 ddd 3.49 ddd 3.49 ddd 3.43 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠󸀠 3.37 dd(9.5, 9.5) 3.31 dd(9.5, 9.5) 3.37 dd(9.5, 9.5) 3.37 dd(9.5, 9.5) 3.31 dd(9.5, 9.5)
5󸀠󸀠󸀠󸀠 3.55 dq(9.5, 6.1) 3.42 dq(9.5, 6.1) 3.55 dq(9.5, 6.1) 3.55 dq(9.5, 6.1) 3.42 dq(9.5, 6.1)
6󸀠󸀠󸀠󸀠 1.43 d(6.1) 1.44 d(6.1) 1.43 d(6.1) 1.43 d(6.1) 1.44 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 4.49 d(7.9) 4.48 d(7.9) 4.49 d(7.9) 4.49 d(7.9) 4.48 d(7.9)
2󸀠󸀠󸀠󸀠󸀠 3.21 dd(9.0, 7.9) 3.21 dd(9.0, 7.9) 3.21 dd(9.0, 7.9) 3.21 dd(9.0, 7.9) 3.21 dd(9.0, 7.9)
3󸀠󸀠󸀠󸀠󸀠 3.37 dd(9.0, 9.0) 3.38 dd(9.0, 9.0) 3.37 dd(9.0, 9.0) 3.37 dd(9.0, 9.0) 3.38 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠󸀠 3.27 dd(9.0, 9.0) 3.28 dd(9.0, 9.0) 3.27 dd(9.0, 9.0) 3.27 dd(9.0, 9.0) 3.28 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠󸀠 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0)
6󸀠󸀠󸀠󸀠󸀠 3.90 dd(12.0,

2.5)
3.89 dd(12.0,
2.5)

3.90 dd(12.0,
2.5)

3.90 dd(12.0,
2.5)

3.89 dd(12.0,
2.5)

3.67 dd(12.0,
4.5)

3.68 dd(12.0,
4.5)

3.67 dd(12.0,
4.5)

3.67 dd(12.0,
4.5)

3.68 dd(12.0,
4.5)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.11 Steroidal Saponins | 441

Table 3-11-45: 1H NMR spectroscopic data of steroidal saponins 3-11-185∼3-11-187, 3-11-189, and
3-11-190.

H 3-11-185 3-11-186 3-11-187 3-11-189 3-11-190

3 3.49m 3.49m 3.66m 3.86dddd 3.86m
(11.3, 11.3, 4.6, 4.6)

4 – – – – 2.75m
6 5.44 dd(3.2, 2.4) 5.44 dd(3.2, 2.4) 5.22m 5.29 d(4.0) 5.30 br s
7 α 3.05 ddd α 3.05 ddd – – –

(13.5, 15.8, 3.2) (13.5, 15.8, 3.2)
β 1.98 dd(15.8, 2.4) β 1.98 dd(15.8, 2.4)

8 2.06m 2.06m – 1.55m –
9 – – – 0.98m –
14 1.93m 1.93m 1.30m –
16 – 4.53 br s 4.51m
17 – 2.66 d(6.4) 2.65 d(6.6)
18 1.24 s 1.24 s 1.02 s 0.91 s 0.60 s
19 1.05 s 1.05 s 1.01 s 0.94 s 1.01 s
20 2.31m 2.31m

2.28m 2.28m
21 1.18 t(7.0) 1.18 t(7.0) 2.25 s 2.17 s 2.15 s
OMe 3.46 s(C-3󸀠) 3.46 s(C-3󸀠) 3.23 s(C-16) 3.21 s(C-16)

3.46 s(C-3󸀠󸀠) 3.45 s(C-3󸀠󸀠)
3.46 s(C-3󸀠󸀠󸀠) 3.51 s(C-3󸀠󸀠󸀠󸀠)
3.50 s(C-3󸀠󸀠󸀠󸀠)

1󸀠 4.89 dd(9.2, 2.0) 4.90 dd(9.2, 2.0) 5.44 d(3) 4.89 d(7.4) 4.95 d(7.5)
2󸀠 2.10m 2.08m – – –

1.59m 1.57m
3󸀠 3.87 brm 3.88 brm – – –
4󸀠 3.26 dd(9.5, 3.0) 3.25 dd(9.5, 3.0) – – –
5󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) – – –
6󸀠 1.22 d(6.1) 1.22 d(6.1) 1.26 d(7) – –
1󸀠󸀠 4.82 dd(9.6, 2.0) 4.83 dd(9.6, 2.0) 6.39 br s 6.40 br s
2󸀠󸀠 2.17m, 1.63m 2.17m, 1.62m – –
3󸀠󸀠 3.87 brm 3.88 brm – –
4󸀠󸀠 3.26 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) – –
5󸀠󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) – –
6󸀠󸀠 1.25 d(6.1) 1.25 d(6.1) – 1.75 d(6.0)
1󸀠󸀠󸀠 4.62 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 5.82 br s 5.85 br s
2󸀠󸀠󸀠 2.35 ddd 2.23 ddd – –

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0)
1.48 ddd 1.52 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠 3.43 ddd 3.63 ddd – –
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠 3.21 dd(9.5, 9.5) 3.04 dd(9.5, 9.5) – –
5󸀠󸀠󸀠 3.38 dq(9.5, 6.1) 3.39 dq(9.5, 6.1) – –
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Table 3-11-45 (continued)

H 3-11-185 3-11-186 3-11-187 3-11-189 3-11-190

6󸀠󸀠󸀠 1.32 d(6.1) 1.32 d(6.1) – 1.62 d(6.0)
1󸀠󸀠󸀠󸀠 4.73 dd(9.6, 2.0) 4.67 dd(9.6, 2.0)
2󸀠󸀠󸀠󸀠 2.38 ddd 2.43 ddd

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0)
1.43 ddd 1.49 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠󸀠 3.43 ddd 3.49 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠󸀠 3.31 dd(9.5, 9.5) 3.37 dd(9.5, 9.5)
5󸀠󸀠󸀠󸀠 3.42 dq(9.5, 6.1) 3.55 dq(9.5, 6.1)
6󸀠󸀠󸀠󸀠 1.44 d(6.1) 1.43 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 4.48 d(7.9) 4.49 d(7.9)
2󸀠󸀠󸀠󸀠󸀠 3.21 dd(9.0, 7.9) 3.21 dd(9.0, 7.9)
3󸀠󸀠󸀠󸀠󸀠 3.38 dd(9.0, 9.0) 3.37 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠󸀠 3.28 dd(9.0, 9.0) 3.27 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠󸀠 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0)
6󸀠󸀠󸀠󸀠󸀠 3.89 dd(12.0, 2.5) 3.90 dd(12.0, 2.5)

3.68 dd(12.0, 4.5) 3.67 dd(12.0, 4.5)

Table 3-11-46: 1H NMR spectroscopic data of steroidal saponins 3-11-181, 3-11-184, 3-11-188, 3-11-
191, and 3-11-192.

H 3-11-181 3-11-184 3-11-188 3-11-191 3-11-192

1 α 1.05m α 1.08m 1.00m α 1.02∼1.07m α 1.01∼1.06m
β 1.88m β 1.88m 1.81 br d(11.0) β 1.81∼1.86m β 1.80∼1.85m

2 α 1.32m α 1.32m 1.81 br d(11.0) α 1.89∼1.93m α 1.86∼1.90m
β 1.53m β 1.55m 1.46m β 1.54∼1.57m β 1.52∼1.55m

3 3.53m 3.53m 3.46m 3.49∼3.54m 3.45∼3.52m
4 α 2.37m α 2.37m 2.38 dd(12.5,

4.0)
α 2.30∼2.36m α 2.30∼2.34m

β 2.20m β 2.21m 2.12 br t(12.4) β 2.16∼2.19m β 2.13∼2.16m
6 5.45 dd(3.3, 2.7) 5.42 dd(3.2, 2.4) 5.40 d(2.0) 5.40 d(4.9) 5.35 br s
7 α 3.03m α 2.99 ddd 2.23 br d(18.9) 2.16∼2.20m(2H) 2.16∼2.20m(2H)

β 2.04m (13.5, 15.5, 3.2) 1.51m
β 1.81 dd(15.5,
2.4)

8 1.88m 1.93m 1.72m 1.72∼1.76m 1.72∼1.76m
9 1.21m 1.30m 0.95m 1.01∼1.05m 1.01∼1.05m
11 α 1.63m α 1.61m 1.55m 1.46∼1.50m(2H) 1.49∼1.52m(2H)

β 1.45m β 1.37m 1.40m
12 α 0.97m α 1.44m 1.38m α 1.48∼1.52m α 1.12∼1.16m

β 1.50m β 1.15m 1.93 br d(6.2) β 1.34∼1.38m β 1.26∼1.30m
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Table 3-11-46 (continued)

H 3-11-181 3-11-184 3-11-188 3-11-191 3-11-192

14 2.38m 0.91 dd(11.0,
5.4)

15 4.04 br α 2.08∼2.13m α 2.02∼2.07m
β 1.73∼1.78m β 1.73∼1.78m

16 α 1.77 dd(18.0,
9.0)

5.51 d(10.1) 1.98m, 2.00m α 1.90∼1.96m α 2.64∼2.68m

β 2.62 dd(18.0,
9.0)

β 1.83∼1.87m β 2.63∼2.69m

17 2.17m 2.08 dd(10.1,
1.7)

2.46 t(9.3) 2.89 dd(3.6, 9.1)

18 1.08 s 1.22 s 0.73 s 0.96 s 1.14 s
19 1.01 s 1.01 s 0.96 s 0.95 s 0.95 s
20 1.12m 1.44m

1.55m 1.51m
21 0.97 t(7.0) 0.92 t(7.0) 2.04 s 4.12 d(19.0) 4.50 d(18.8)

4.08 d(19.0) 4.30 d(18.8)
OAc 2.14 s(16-OAc)
OMe 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.34 s(21-OMe) 3.34 s(21-OMe)

3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.41 s(3󸀠-OMe) 3.40 s(3󸀠󸀠-OMe)
3.51 s(3󸀠󸀠󸀠󸀠-OMe) 3.51 s(3󸀠󸀠󸀠󸀠-OMe) 3.40 s(3󸀠󸀠-OMe) 3.34 s(3󸀠󸀠󸀠-OMe)

3.35 s(3󸀠󸀠󸀠-OMe)
1󸀠 4.90 dd(9.2, 2.0) 4.90 dd(9.2, 2.0) 4.21 d(7.6) 4.86 br d(9.6) 4.85 br d(9.6)
2󸀠 2.08m 2.08m 2.88 br t(7.9) 2.07∼2.14m 2.00∼2.07m

1.57m 1.57m 1.58∼1.62m 1.63∼1.67m
3󸀠 3.88 brm 3.88 brm 3.11 br t(8.2) 3.80 br s 4.18 br s
4󸀠 3.25 dd(9.5, 3.0) 3.25 dd(9.5, 3.0) 3.00 br t(8.5) 3.20 br d(9.6) 3.13 br d(9.5)
5󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.05m 3.85 dq(9.6, 6.0) 3.70 dq(9.5, 6.0)
6󸀠 1.22 d(6.1) 1.22 d(6.1) 3.40 dd(11.4,

5.5)
1.19 d(6.0) 1.18 d(6.0)

3.64 br d(11.4)
1󸀠󸀠 4.83 dd(9.6, 2.0) 4.83 dd(9.6, 2.0) 4.75 br d(9.6) 4.75 br d(9.6)
2󸀠󸀠 2.17m 2.17m 2.02∼2.08m 2.02∼2.08m

1.62m 1.62m 1.52∼1.56m 1.52∼1.56m
3󸀠󸀠 3.88 brm 3.88 brm 3.80 br s 3.75 br s
4󸀠󸀠 3.30 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.20 br d(9.5) 3.17 br d(9.5)
5󸀠󸀠 3.85 dq(9.5, 6.1) 3.85 dq(9.5, 6.1) 3.84 dq(9.5, 6.0) 3.85 dq(9.5, 6.0)
6󸀠󸀠 1.25 d(6.1) 1.25 d(6.1) 1.18 d(6.0) 1.18 d(6.0)
1󸀠󸀠󸀠 4.67 dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 4.45 br d(9.6) 4.44 br d(9.6)
2󸀠󸀠󸀠 2.23 ddd 2.23 ddd 2.26∼2.30m 2.24∼2.30m

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0) 1.40∼1.44m 1.38∼1.42m
1.52 ddd 1.52 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠 3.63 ddd 3.63 ddd 3.13 dd(9.5, 9.0) 3.12 dd(9.6, 9.0)
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠 3.04 dd(9.5, 9.5) 3.04 dd(9.5, 9.5) 3.04 dd(9.0, 9.0) 3.06 dd(9.0, 9.0)
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Table 3-11-46 (continued)

H 3-11-181 3-11-184 3-11-188 3-11-191 3-11-192

5󸀠󸀠󸀠 3.39 dq(9.5, 6.1) 3.39 dq(9.5, 6.1) 3.24 dq(9.0, 6.0) 3.25 dq(9.0, 6.0)
6󸀠󸀠󸀠 1.32 d(6.1) 1.32 d(6.1) 1.25 d(6.0) 1.25 d(6.0)
1󸀠󸀠󸀠󸀠 4.67 dd(9.6, 2.0) 4.67 dd(9.6, 2.0)
2󸀠󸀠󸀠󸀠 2.43 ddd 2.43 ddd

(13.0, 4.0, 2.0) (13.0, 4.0, 2.0)
1.49 ddd 1.49 ddd
(13.0, 9.6, 9.0) (13.0, 9.6, 9.0)

3󸀠󸀠󸀠󸀠 3.49 ddd 3.49 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠󸀠 3.37 dd(9.5, 9.5) 3.37 dd(9.5, 9.5)
5󸀠󸀠󸀠󸀠 3.55 dq(9.5, 6.1) 3.55 dq(9.5, 6.1)
6󸀠󸀠󸀠󸀠 1.43 d(6.1) 1.43 d(6.1)
1󸀠󸀠󸀠󸀠󸀠 4.49 d(7.5) 4.49 d(7.5)
2󸀠󸀠󸀠󸀠󸀠 3.21 dd(9.0, 7.5) 3.21 dd(9.0, 7.5)
3󸀠󸀠󸀠󸀠󸀠 3.37 dd(9.0, 9.0) 3.37 dd(9.0, 9.0)
4󸀠󸀠󸀠󸀠󸀠 3.27 dd(9.0, 9.0) 3.27 dd(9.0, 9.0)
5󸀠󸀠󸀠󸀠󸀠 3.28 dd(9.0, 9.0) 3.28 dd(9.0, 9.0)
6󸀠󸀠󸀠󸀠󸀠 3.90 dd(12.0,

2.5)
3.90 dd(12.0,
2.5)

3.67 dd(12.0,
4.5)

3.67 dd(12.0,
4.5)

Table 3-11-47: 1H NMR spectroscopic data of steroidal saponins 3-11-193∼3-11-197.

H 3-11-193 3-11-194 3-11-195 3-11-196 3-11-197

1 1.13m, 1.82m 1.11m, 1.80m – – –
2 1.81m, 2.10m 1.81m, 2.11m – – –
3 3.85m 3.88m 3.50 brm 3.49 brm 3.57m
4 2.43m, 2.50m 2.42m, 2.51m – – –
6 5.30 br s 5.27 br s 5.38m 5.37m 5.38d(4.8)
7 2.03m, 2.09m 2.03m, 2.11m – – –
9 1.75 d(12.9) 1.75 d(13.2) – – –
11 2.18m, 2.31m 2.17m, 2.30m – – –
12 5.18m 5.18m 4.70 dd(10.5,

4.0)
4.72 dd(11.0,
4.0)

4.74 dd(11.6,
4.1)

15 2.33m, 2.43m 2.33m, 2.45m – – –
16 2.04m, 3.26m 2.02m, 3.24m – – –
18 1.97 s 1.99 s 1.63 s 1.66 s 1.66 s
19 1.33 s 1.33 s 1.18 s 1.18 s 1.18 s
21 2.49 s 2.47 s 2.24 s 2.23 s 2.11 s
OH 5.0 s(8-OH) 5.0 s(8-OH)

6.1 s(14-OH) 6.1 s(14-OH)
6.49 s(17-OH) 6.45 s(17-OH)
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Table 3-11-47 (continued)

H 3-11-193 3-11-194 3-11-195 3-11-196 3-11-197

1󸀠 5.25 d(7.9) 5.50 d(7.6) 4.90 dd(9.5, 2.0) 4.72 dd(9.3,
2.0)

4.98 dd(9.7,
1.7)

2󸀠 1.81m 1.79m 1.57m 1.41 ddd 1.65m
2.40m 2.37m 2.12m (13.0, 9.3, 9.0) 1.93m

2.27 ddd
(13.0, 3.5, 2.0)

3󸀠 3.96 q(3.0) 4.32 q(3.0) 3.85 q(3.0) 3.39 ddd 4.25m
(3.5, 9.3, 9.0)

4󸀠 3.50 dd(9.5, 3.0) 3.61 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.16 dd(9.3,
9.3)

3.20m

5󸀠 4.24 dq(9.5, 6.5) 4.26 dq(9.5, 6.5) 3.88 dq(9.5, 6.0) 3.35 dq(9.3,
6.0)

3.79m

6󸀠 1.38 d(6.2) 1.58 d(6.2) 1.28 d(6.0) 1.30 d(6.0) 1.23 d(5.8)
OMe 3.50 s(3󸀠-OMe) 3.48 s(3󸀠-OMe) 3.44 s(3󸀠-OMe) 3.46 s(3󸀠󸀠-OMe)

3.29 s(3󸀠󸀠-OMe) 3.46 s(3󸀠󸀠-OMe) 3.46 s(3󸀠󸀠-OMe) 3.50 s(3󸀠󸀠󸀠-OMe)
3.50 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe)
3.44 s(3󸀠󸀠󸀠󸀠-OMe)

1󸀠󸀠 5.21 d(3.4) 4.82 dd(9.0, 2.0) 4.94 dd(9.2,
2.0)

4.86 dd(9.6,
1.6)

2󸀠󸀠 2.08m, 2.37m 6.80 d(15.5) 1.60m, 2.18m 1.58m, 2.20m 1.59m, 2.11m
3󸀠󸀠 3.85 q(2.8) 7.98 d(15.5) 3.85 q(3.0) 3.90 q(3.0) 3.87m
4󸀠󸀠 4.04m 3.32 t(9.0, 3.0) 3.29 t(9.3, 3.0) 3.27m
5󸀠󸀠 4.32 dq(6.7, 0.5) 7.61m 3.83 dq(9.5, 6.2) 3.85 dq(9.3,

6.2)
3.86m

6󸀠󸀠 1.57 d(6.7) 7.33m 1.26 d(6.2) 1.26 d(6.2) 1.24 d(5.8)
7󸀠󸀠 7.33m
8󸀠󸀠 7.33m
9󸀠󸀠 7.61m
1󸀠󸀠󸀠 4.56 dd(9.0, 2.0) 4.88 dd(9.5,

2.0)
4.64 dd(9.6,
1.6)

2󸀠󸀠󸀠 6.80 d(16.0) 1.46 ddd 1.66m 1.44m
(13.0, 9.0, 9.0) 2.15m 2.33m
2.37ddd
(13.0, 4.0, 2.0)

3󸀠󸀠󸀠 8.00 d(16.0) 3.31 ddd 3.85 q(3.0) 3.43m
(9.5, 9.0, 4.0)

4󸀠󸀠󸀠 3.16 dd(9.5, 9.5) 3.25 (9.5, 3.0) 3.41m
5󸀠󸀠󸀠 7.62m 3.43 dq(9.5, 6.4) 3.84 (9.5, 6.0) 3.44m
6󸀠󸀠󸀠 7.34m 1.42 d(6.4) 1.25 d(6.0) 1.41 d(6.1)
7󸀠󸀠󸀠 7.34m
8󸀠󸀠󸀠 7.34m
9󸀠󸀠󸀠 7.62m
1󸀠󸀠󸀠󸀠 4.54 d(8.0) 4.44 d(8.0) 4.48 d(7.8)
2󸀠󸀠󸀠󸀠 3.88 dd(9.2, 8.0) 3.23 dd(9.5,

8.0)
3.22m
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Table 3-11-47 (continued)

H 3-11-193 3-11-194 3-11-195 3-11-196 3-11-197

3󸀠󸀠󸀠󸀠 3.39 dd(9.3, 3.5) 3.35 dd(9.5,
9.5)

3.26m

4󸀠󸀠󸀠󸀠 3.85 dd(3.5, 2.0) 3.47 dd(9.5,
9.5)

3.25m

5󸀠󸀠󸀠󸀠 3.61m 3.48m 3.37m
6󸀠󸀠󸀠󸀠 1.36 d(6.5) 3.71 dd(12.0,

5.0)
3.67 dd(12.0,
5.8)

3.89 dd(12.0,
3.0)

3.88 dd(12.0,
2.2)

2a 6.43 d(16.0) 6.40 d(16.0)
3a 7.62 d(16.0) 7.68 d(16.0) 7.73 d(8.8)
4a 6.69 d(8.8)
5a 7.65 (ov) 6.90 d(8.0)
6a 7.44 (ov) 7.50 d(8.0) 6.69 d(8.8)
7a 7.44 (ov) 7.73 d(8.8)
8a 7.44 (ov) 7.50 d(8.0)
9a 7.65 (ov) 6.90 d(8.0)

Table 3-11-48: 1H NMR spectroscopic data of steroidal saponins 3-11-198∼3-11-202.

H 3-11-198 3-11-199 3-11-200 3-11-201 3-11-202

3 3.68m 3.50 brm 3.50 brm 3.57m 3.83m
6 5.25 d(3.2) 5.34m 5.34m 5.34 d(4.1) 5.28 br s
12 5.33 dd(11.4,

4.1)
4.68 dd(11.0,
4.0)

4.68 dd(11.0,
4.0)

4.48 dd(11.6,
4.1)

5.04

18 2.09 s 1.62 s 1.62 s 1.50 s 1.97 s
19 1.29 s 1.18 s 1.18 s 1.14 s 1.31 s
21 2.41 s 2.21 s 2.21 s 2.17 s 2.50 s
OAc 1.90 s(12-OAc) 1.90 s(12-OAc)
1󸀠 5.47 br d(8.9) 4.92 dd(9.2, 2.0) 4.76 dd(9.5, 1.6) 4.86 dd(9.6,

1.6)
5.26 br d(9.4)

2󸀠 1.77m, 2.03m 1.57m, 2.16m 1.44 ddd
(13.5, 1.6, 3.5)

2.06m, 2.17m 1.89m, 2.30m

2.12 ddd
(13.0, 9.5, 2.0)

3󸀠 4.61m 3.86 q(3.0) 3.40 ddd 3.86m 4.07m
(3.5, 9.3, 9.0)

4󸀠 3.47m 3.29 dd(9.5, 3.0) 2.95 dd(9.5, 9.5) 3.26m 3.66 dd(8.7, 2.4)
5󸀠 4.20m 3.85 dq(9.5, 6.0) 3.60 dq(9.5, 6.0) 3.82m 4.21m
6󸀠 1.49 d(6.2) 1.25 d(6.0) 1.27 d(6.0) 1.18 d(6.3) 1.38 d(6.0)
OMe 3.55 s(3󸀠󸀠-OMe) 3.46 s(3󸀠-OMe) 3.48 s(3󸀠󸀠-OMe) 3.42 s(3󸀠-OMe) 3.51 s(3󸀠-OMe)

3.93 s(3󸀠󸀠󸀠-OMe) 3.43 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.55 s(3󸀠󸀠-OMe)
3.46 s(3󸀠󸀠󸀠-OMe) 3.66 s(3󸀠󸀠󸀠󸀠-OMe) 3.42 s(3󸀠󸀠󸀠-OMe) 3.50 s(3󸀠󸀠󸀠-OMe)
3.48 s(3󸀠󸀠󸀠󸀠-OMe) 3.60 s(3󸀠󸀠󸀠󸀠-OMe)
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Table 3-11-48 (continued)

H 3-11-198 3-11-199 3-11-200 3-11-201 3-11-202

1󸀠󸀠 5.15 br d(8.7) 4.68 dd(9.6, 1.8) 4.78 dd(9.5, 1.5) 4.61 dd(9.6,
1.6)

5.10 br d(9.5)

2󸀠󸀠 1.75m, 2.31m 1.39 ddd 1.68m, 2.22m 1.94m, 2.33m 1.77m, 2.28m
(13.0, 9.6, 9.0)
2.33 ddd
(13.0, 4.0, 1.8)

3󸀠󸀠 3.97m 3.37 ddd 3.90 brm 3.42m 4.00m
(9.6, 9.0, 4.0)

4󸀠󸀠 3.48m 3.15 dd(9.5, 9.5) 3.38 dd(9.5, 3.0) 3.23m 3.50m
5󸀠󸀠 4.29m 3.33 dq(9.5, 6.1) 3.96 dq(9.5, 6.5) 3.41m 4.16m
6󸀠󸀠 1.42 d(6.2) 1.37 d(6.1) 1.25 d(6.5) 1.38 d(6.1) 1.37 d(5.9)
1󸀠󸀠󸀠 4.68 d(7.7) 4.61 dd(9.6, 1.8) 4.60 dd(9.5, 2.0) 4.78 dd

(9.6, 1.6)
4.67 br d(9.6)

2󸀠󸀠󸀠 3.88m 1.44 ddd 1.45 ddd 1.58m 1.81m
(13.0, 9.6, 9.0) (13.5, 9.5, 9.2) 2.14m 2.29m
2.35ddd 2.34 ddd
(13.0, 4.0, 1.8) (13.5, 4.0, 2.0)

3󸀠󸀠󸀠 3.70 t(9.0) 3.40 ddd 3.40 ddd 3.87m 3.51m
(9.6, 9.0, 4.0) (9.5, 9.2, 4.0)

4󸀠󸀠󸀠 3.85m 3.21 dd(9.5, 9.5) 3.23 dd(9.5, 9.5) 3.20m 3.46m
5󸀠󸀠󸀠 4.00m 3.43 dd(9.5, 6.1) 3.41 dq(9.5, 6.5) 3.85m 3.49m
6󸀠󸀠󸀠 1.73 d(6.1) 1.39 d(6.1) 1.37 d(6.0) 1.21 d(6.3) 1.40 d(5.8)
1󸀠󸀠󸀠󸀠 5.13 d(7.6) 4.50 d(8.0) 4.44 d(7.9) 4.47 d(8.0) 5.24 br d(8.2)
2󸀠󸀠󸀠󸀠 4.03m 3.85 dd(9.5, 8.0) 3.31 dd(9.5, 7.9) 3.22m 2.32m, 2.45m
3󸀠󸀠󸀠󸀠 4.23m 3.42 dd(9.5, 3.5) 3.25 dd(9.5, 9.5) 3.40m 4.14m
4󸀠󸀠󸀠󸀠 3.74m 3.83 dd(3.5, 2.2) 3.49 dd(9.5, 9.5) 3.55m 3.40m
5󸀠󸀠󸀠󸀠 4.00m 3.65m 3.54m 3.54m 4.26m
6󸀠󸀠󸀠󸀠 4.35 dd(11.4,

5.4)
1.40 d(6.5) 1.40 d(6.5) 3.85m 1.61 d(6.2)

4.53 dd(11.4,
2.2)

3.94 dd(12.0,
2.2)

1󸀠󸀠󸀠󸀠󸀠 4.38 d(7.8) 4.92 d(7.7)
2󸀠󸀠󸀠󸀠󸀠 3.19m 3.98m
3󸀠󸀠󸀠󸀠󸀠 3.36m 3.96m
4󸀠󸀠󸀠󸀠󸀠 3.31m 4.17m
5󸀠󸀠󸀠󸀠󸀠 3.34m 4.23m
6󸀠󸀠󸀠󸀠󸀠 3.69 dd(5.8,

12.0)
4.37 dd(5.3, 11.5)

3.90 dd(2.2,
12.0)

4.57 br d(9.6)

2a 5.54 s 5.85 s
3a 8.30 d(8.6)
4a 7.23 d(8.6) 2.40m 2.44m
5a 1.07 d(6.8) 0.94 d(7.3)
6a 7.23 d(8.6) 1.07 d(6.8) 0.95 d(7.4)
7a 8.30 d(8.6) 2.11 s 2.26 s
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Table 3-11-49: 1H NMR spectroscopic data of steroidal saponins 3-11-203∼3-11-205, 3-11-208, and
3-11-210.

H 3-11-203 3-11-204 3-11-205 3-11-208 3-11-210

3 3.88 dddd 3.86 dddd 3.92m 3.89m(22.5) 3.85m
(11.4, 11.4, 4.3, 4.3) (11.4, 11.4, 4.3, 4.3)

6 5.37 d(4.1) 5.33 br s 5.35 d(4.6) 5.34 br d(5.0) 5.32 d(5.0)
8 1.53m 1.57m 1.57m – –
9 0.99m 0.85m 0.96m – –
12 – – – – 2.56m(2H)
14 1.36m 1.25m 1.36m – –
16 6.59 br s 6.58 br s 6.62 br s 6.62 dd(3.1, 2.0) 6.74m
18 0.93 s 0.91 s 0.94 s 0.93 s 0.95 s
19 1.04 s 0.92 s 1.08 s 1.04 s 1.04 s
21 2.22 s 2.23 s 2.25 s 2.25 s 4.37 d(18.0)

4.45 d(18.0)
OMe 3.41 s(21-OMe)
1󸀠 4.89 d(7.5) 4.94 d(7.5) 4.96 d(7.6) 4.88 d(7.8) 4.92 d(7.2)
1󸀠󸀠 6.31 br s 5.89 br s 6.40 br s 5.80 br s 6.39 br s
6󸀠󸀠 – – – 1.75 d(6.2) 1.75 d(6.0)
1󸀠󸀠󸀠 5.12 d(7.6) 5.74 br s 5.84 br s
6󸀠󸀠󸀠 – 1.68 d(6.2) 1.62 d(6.0)
1󸀠󸀠󸀠󸀠 5.85 br s 5.24 d(7.8)
1󸀠󸀠󸀠󸀠 5.24 d(7.8)

Table 3-11-50: 1H NMR spectroscopic data of steroidal saponins 3-11-206, 3-11-207, and 3-11-209.

H 3-11-206 3-11-207 3-11-209

1 ax 1.00m, eq 1.70m ax 0.98m, eq 1.66m 3.78 dd(12.0, 4.0)
2 ax 1.82m ax 1.76m α 2.00m

eq 2.03m eq 2.03 br d β 1.71m
3 3.83m 3.90m 4.05 br s
4 ax 2.74 dd(11.0, 11.8) ax 2.76m, eq 2.80m α 2.28m, β 2.51 d(14.4)

eq 2.80 dd(3.6, 9.6)
6 5.27 br d(4.0) 5.45 br d(2.8) 5.49 d(5.6)
7 1.89m, 2.55m 1.85m, 2.55m α 1.78m, β 1.95m
8 1.98m 1.91m β 1.65m
9 2.00m 1.93m α 1.35 td(12.0, 8.0)
11 1.62m 1.62m α 2.38m, β 1.62m
12 ax 2.59m, eq 2.45m ax 2.59m, eq 2.45m α 1.35m, β 2.28m
14 α 1.47m
15 ax 2.54 br d(14.8) ax 2.54 br d(15.0) 2.30m

eq 2.51 br d(14.8) eq 2.51 br d(15.0)
16 6.72 br s 6.71 br s 6.90 dd(3.2, 1.6)
18 1.14 s 1.14 s 0.93 s
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Table 3-11-50 (continued)

H 3-11-206 3-11-207 3-11-209

19 1.12 s 1.13 s 1.06 s
21 2.15 s 2.15 s 2.26 s
1󸀠 4.96 d(6.4) 4.90 d(6.4) 4.33 d(8.0)
2󸀠 4.38m – 3.16 t(8.0)
3󸀠 4.19m – 3.35m
4󸀠 4.20m – 3.30m
5󸀠 3.62 br s – 3.27m
6󸀠 4.06 dd(12.4, 3) – 3.66 dd(11.6, 5.2)

3.86 dd(11.6, 2.0)
1󸀠󸀠 6.38 br s 6.38 br s
2󸀠󸀠 4.83 br s 4.82 br s
3󸀠󸀠 4.63 dd(9.3, 3.2) 4.57 dd(9.3, 3)
4󸀠󸀠 4.35m 4.32m
5󸀠󸀠 4.91m 4.82m
6󸀠󸀠 1.76 d(6.2) 1.76 d(6.2)
1󸀠󸀠󸀠 5.84 br s 5.08 d(7.5)
2󸀠󸀠󸀠 4.67 br s –
3󸀠󸀠󸀠 4.53 dd(9.3, 3) –
4󸀠󸀠󸀠 4.32m –
5󸀠󸀠󸀠 4.90m –
6󸀠󸀠󸀠 1.61 d(6.0) –

Table 3-11-51: Cos, MFs, and TSs of steroidal saponins 3-11-211∼3-11-257.

No. Compounds MFs Test solvents References

3-11-211 denin C33H56O14 CDCl3 [337]
3-11-212 biondianoside E C34H58O13 C5D5N [348]
3-11-213 (3β,5α,12β,14β,17α)-3-(β-

cymaropyranosyloxy)-8,14,17,20-
tetrahydroxypregnan-12-yl
benzoate

C35H52O10 CD3OD [349]

3-11-214 (3β,5α,12β,14β,17α)-3-(β-
cymaropyranosyloxy)-8,14,17,20-
tetrahydroxypregnan-12-yl
cinnamate

C37H54O10 CD3OD [349]

3-11-215 penicilloside A C41H62O14 C5D5N [350]
3-11-216 penicilloside B C47H72O19 (C1∼21)C5D5NCD3OD [350]
3-11-217 penicilloside C C52H80O20 C5D5N [350]
3-11-218 marstenacisside A C54H92O23 C5D5N [351]
3-11-219 marstenacisside B C48H82O20 C5D5N [351]
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Table 3-11-51 (continued)

No. Compounds MFs Test solvents References

3-11-220 12-O-acetyl-20-O-(N-
methyl)anthraniloyl-5,6-
dihydrosarcostin
3-O-β-D-glucopyranosyl-(1→4)-6-deoxy-
3-O-methyl-β-D-allopyranosyl-(1→4)-β-
D-cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C58H91NO22 C5D5N [352]

3-11-221 caradalzieloside A C44H66O14 CDCl3 [353]
3-11-222 caradalzieloside B C51H78O17 CDCl3 [353]
3-11-223 caradalzieloside D C51H78O18 CDCl3 [353]
3-11-224 caradalzieloside C C56H80O17 CDCl3 [353]
3-11-225 caradalzieloside E C63H92O21 CDCl3 [353]
3-11-226 russelioside C C34H56O12 CD3OD [354]
3-11-227 russelioside D C40H66O17 CD3OD [354]
3-11-228 20-O-acetyl russelioside C C36H58O13 CD3OD [355]
3-11-229 12β-O-tigloyl-20-O-acetylboucerin-

3-O-β-D-glucopyranosyl-(1→4)-β-D-
quinovopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C54H86O21 CD3OD [355]

3-11-230 12β-O-tigloyl-20-O-acetylboucerin-
3-O-β-D-glucopyranosyl-(1→4)-6-deoxy-
3-O-methyl-β-D-allopyranosyl-(1→4)-β-
D-cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C55H88O21 CD3OD [355]

3-11-231 12β-O-o-hydroxybenzoylboucerin-3-O-β-
D-glucopyranosyl-(1→4)-6-deoxy-3-O-
methyl-β-D-allopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C55H84O21 CD3OD [355]

3-11-232 12β-O-tigloylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-6-deoxy-3-O-
methyl-β-D-allopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C53H86O20 CD3OD [355]

3-11-233 12β-O-tigloylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-β-D-
thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C53H86O20 CD3OD [355]

3-11-234 12β-O-o-hydroxybenzoylboucerin-3-O-β-
D-glucopyranosyl-(1→4)-β-D-
thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C55H84O21 CD3OD [355]
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Table 3-11-51 (continued)

No. Compounds MFs Test solvents References

3-11-235 12β-O-acetylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-β-D-
thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C50H82O20 CD3OD [355]

3-11-236 volubiloside A C48H80O20 C5D5N [356]
3-11-237 volubiloside B C47H78O20 C5D5N [356]
3-11-238 perisepiumoside A C35H58O11 CDCl3 [341]
3-11-239 perisepiumoside B C42H70O14 CDCl3 [341]
3-11-240 marstomentoside S C57H86O22 C5D5N [357]
3-11-241 12-β-O-cinnamoylsarcostin-3-O-β-D-

digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C58H88O20 CD3OD [343]

3-11-242 12-β-O-cinnamoyl-20-O-
benzoylsarcostin-3-O-β-D-
digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C65H92O21 CD3OD [343]

3-11-243 12,20-β-O-dibenzoylbenzoylsarcostin-
3-O-β-D-digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside

C63H90O21 CD3OD [343]

3-11-244 12,20-β-O-dibenzoylsarcostin-3-O-β-D-
digitalopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
oleandropyranoside

C63H90O21 CD3OD [343]

3-11-245 russelioside A C34H56O12 CD3OD [354]
3-11-246 russelioside B C40H66O17 CD3OD [354]
3-11-247 calogenin 3-O-β-D-digitalopyranoside-

20-O-β-D-canaropyranoside
C34H56O10 CD3OD [358]

3-11-248 hoodigoside N C35H58O10 CDCl3 [359]
3-11-249 hoodigoside O C52H84O21 C5D5N [359]
3-11-250 calogenin-3-O-β-D-glucopyranosyl-

(1→6)-β-D-glucopyranosyl-(1→4)-β-D-
3-O-methylfucopyranoside-20-O-β-D-
glucopyranoside

C46H76O22 CD3OD [355]

3-11-251 hoodigoside L C58H94O26 C5D5N [359]
3-11-252 hoodigoside M C53H88O25 C5D5N [359]
3-11-253 hoodigoside P C58H94O25 C5D5N [359]
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Table 3-11-51 (continued)

No. Compounds MFs Test solvents References

3-11-254 pregna-20-en-3-O-α-fucopyranoiside C27H44O5 DMSO-d6 [360]
3-11-255 ptilosaponoside A C27H44O14S2 CD3OD [361]
3-11-256 ptilosaponoside B C27H44O11S CD3OD [361]
3-11-257 pregna-5,20-dien-3-O-α-fucopyranoside C27H42O5 DMSO-d6 [360]
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Table 3-11-52: 1H NMR spectroscopic data of steroidal saponins 3-11-211∼3-11-215.

H 3-11-211 3-11-212 3-11-213 3-11-214 3-11-215

1 – 1.39m, 1.5m α 1.01∼1.05m α 1.66∼1.72m –
β 1.67∼1.69m β 0.98∼1.07m

2 – 1.88m, 2.05m α 1.80∼1.84m α 2.00∼2.18m
β 1.80∼1.84m β 1.78∼1.84m

3 4.28m 4.29br s α 3.61∼3.69m α 3.60∼3.67m –
4 – 1.52m, 2.17m α 1.64∼1.66m α 1.60∼1.66m –

β 1.15∼1.17m β 1.12∼1.18m
5 α 1.10∼1.13m α 1.08∼1.13m –
6 – 1.96m α 1.37∼1.38m α 1.78∼1.84m –

1.70m β 1.80∼1.84m β 1.31∼1.39m
7 – 2.35m α 1.80∼1.84m α 1.78∼1.84m –

1.32m β 2.06∼2.07m β 1.78∼1.84m

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



458 | 3 Saponins

Table 3-11-52 (continued)

H 3-11-211 3-11-212 3-11-213 3-11-214 3-11-215

8 – 1.97m – –
9 – 1.63m α 1.26∼1.31m α 1.20∼1.26m α 1.16m
11 4.08 t(7) 1.56m, 1.30m α 1.76∼1.79m α 1.93∼2.00m –

β 1.99∼2.02m β 1.68∼1.75m
12 4.12 d(7) 1.42m, 1.30m α 4.84∼4.86m α 4.70 dd(11.4, 4.4) –
15 – 2.03 dd(8.8, 3.6) α 1.80∼1.84m α 1.78∼1.84m α 4.61 br t(8)

1.80 br s β 1.47∼1.51m β 1.48∼1.53m
16 – 2.23m α 1.25∼1.28m α 1.58∼1.67m α 2.50m

1.82m β 1.60∼1.64m β 1.24∼1.28m β 1.80m
17 2.20m α 1.98 (13, 6)
18 0.97 s 1.26 s 1.66 s 1.58 s 1.55 s
19 1.07 s 1.11 s 0.98 s 0.98 s 1.07 s
20 3.82m 4.33m 3.57 q(6.3) 3.55 q(6.3) 5.76m
21 1.27 d(6.9) 4.06 dd(10.5, 7.1) 1.03 d(6.3) 1.07 d(6.3) 1.36 d(6)

3.87 dd(10.5, 6.1)
1󸀠 5.46 d(3) 5.13 br d(8.8) 4.87 dd(8.3, 4.7) 4.86 dd(9.7, 2.0) 4.75 d(7.7)
2󸀠 – 2.11 br d(8.8) α 2.10∼2.15m α 2.12∼2.16m 3.42 dd(8.5, 9.3)

1.66 br s β 1.47∼1.53m β 1.48∼1.55m
3󸀠 – 4.03 br s β 3.57∼3.61m β 3.53∼3.57m 3.57 dd(2.3, 9.4)
4󸀠 – 3.62 dd(9.6, 2.4) β 3.16 dd β 3.16 dd 4.35 br s

(9.5, 3.3) (9.5, 3.3)
5󸀠 – 4.24m α 3.71∼3.76m α 3.70∼3.74m 3.75m
6󸀠 1.14 d(6.3) 1.60 d(6.4) 1.23 d(6.3) 1.23 d(6.3) 1.60 d(6.5)
3󸀠-OMe 3.42 s 3.43 s 3.42 s 3.67 s
1󸀠󸀠 4.98 d(3) 4.93 d(7.8) 5.16 d(7.7)
2󸀠󸀠 – 4.00m 6.61 d(16.0) 3.99 t(8)
3󸀠󸀠 – 4.06m 8.11∼8.13m 7.77 d(16.0) 4.24 t(9)
4󸀠󸀠 – 4.19m 7.46∼7.49m 4.18 t(9)
5󸀠󸀠 – 4.26m 7.59∼7.61m 7.61∼7.63m 3.94m
6󸀠󸀠 – 4.57 dd(11.6, 2.0) 7.46∼7.49m 7.39∼7.41m 4.55br d(12)

4.39 dd(11.6, 5.2) 4.33 dd(6, 12)
7󸀠󸀠 8.11∼8.13m 7.39∼7.41m
8󸀠󸀠 7.39∼7.41m
9󸀠󸀠 7.61∼7.63m
3󸀠󸀠󸀠 8.20m
4󸀠󸀠󸀠 7.45m
5󸀠󸀠󸀠 7.52m
6󸀠󸀠󸀠 7.45m
7󸀠󸀠󸀠 8.20m
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Table 3-11-53: 1H NMR spectroscopic data of steroidal saponins 3-11-216∼3-11-220.

H 3-11-216 3-11-217 3-11-218 3-11-219 3-11-220

3 – – 3.92m 3.90m 3.88m
9 α 1.07m α 1.23m – – –
12 – – 3.88m 3.89m 5.16 dd(11.5,

4.5)
15 α 4.28 t(8) α 5.90m – – –
16 α 2.32m α 2.50m – –

β 1.55m β 1.80m
17 α 1.86m α 1.90 (11, 6)
18 1.18 s 1.58 s 1.93 s 1.95 s 2.05 s
19 0.97 s 1.07 s 1.20 s 1.21 s 1.14 s
20 5.30m 5.48m 4.44 q(5.7) 4.45 q(5.7) 5.21 q(6.0)
21 1.26 d(6) 1.23 d(6) 1.50 d(5.7) 1.50 d(5.7) 1.55 d(5.5)
12-OAc 2.11 s
1󸀠 4.36 d(7.7) 4.72 d(7.5) 5.54 dd(9.8, 2.1) 5.34 dd(9.2, 2.1) 5.32 d (9.0)
2󸀠 3.58 t(8) 3.39 dd(8.5, 9.5) 2.45, 2.06 2.33, 1.89 2.23m, 1.73m
3󸀠 3.22 dd(1.3, 9) 3.51 dd(3, 9.4) 4.65 q(2.5) 4.07 q(3.0) 4.10m
4󸀠 4.17 br s 4.51 br s 3.51 dd(9.0, 2.5) 3.51 dd(9.1, 3.0) 3.53 d(8.5)
5󸀠 3.63m (ov) 3.84m 4.35 4.30 4.28m
6󸀠 1.28 d(6.5) 1.73 d(6.5) 1.33 d(6.1) 1.48 d(6.1) 1.45 d(6.0)
3󸀠-OMe 3.49 s 3.62 s 3.51 s 3.65 s
3󸀠󸀠-OMe 3.52 s 3.61 s 3.58 s
3󸀠󸀠󸀠-OMe 3.60 s 3.91 s 3.97 s
3󸀠󸀠󸀠󸀠-OMe 3.91 s
1󸀠󸀠 4.60 d(7.6) 5.14 d(7.7) 5.18 dd(9.8, 2.0) 4.80 dd(9.9, 2.0) 5.14 d(9.5)
2󸀠󸀠 3.2 t(8) 3.94 t(8.5) 2.34, 1.80 2.50, 1.76 2.23m, 1.80m
3󸀠󸀠 3.64m (ov) 4.16 dd(8.5, 9) 3.93 q(3.0) 3.58 4.06m
4󸀠󸀠 3.30m (ov) 4.02 t(9) 3.40 dd(9.1, 3.0) 3.61 t(9.1) 3.92 d(9.0)
5󸀠󸀠 3.44m 4.10 t(8, 8.5) 4.17 3.56 4.20m
6󸀠󸀠 4.14 br d(11.7) 4.82 br d(11) 1.45 d(5.5) 1.67 d(6.1) 1.59 d(6.0)

3.76 dd(6, 11.7) 4.29 dd(6, 11)
1󸀠󸀠󸀠 4.40 d(7.7) 5.17 d(7.5) 4.79 dd(9.8, 2.0) 4.89 d(8.6) 5.17 d(7.5)
2󸀠󸀠󸀠 3.18 t(9) 4.03 t(8.5) 2.46, 1.75 3.91 3.97m
3󸀠󸀠󸀠 3.36 t(9) 4.22m 3.57 3.70 t(9.2) 3.74 t(8.5)
4󸀠󸀠󸀠 3.32m (ov) 4.24m 3.62 t(9.1) 3.89 t(9.2) 3.55 d(10.5)
5󸀠󸀠󸀠 3.26m (ov) 3.95m 3.54 3.75 3.80m
6󸀠󸀠󸀠 3.86 dd(2, 11.7) 4.52 br d(12) 1.67 d(6.0) 1.78 d(6.0) 1.77 d(6.0)

3.65 dd(5, 11.7) 4.37 dd(5, 12)
1󸀠󸀠󸀠󸀠 4.89 d(8.8) 5.13 d(8.0) 4.73 d(7.5)
2󸀠󸀠󸀠󸀠 3.88 4.11 4.08m
3󸀠󸀠󸀠󸀠 7.97m 8.32m 3.70 t(9.2) 4.24 4.26m
4󸀠󸀠󸀠󸀠 7.46m 7.38m 3.87 t(9.2) 4.21 4.24m
5󸀠󸀠󸀠󸀠 7.58m 7.52m 3.75 4.04 4.05m
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Table 3-11-53 (continued)

H 3-11-216 3-11-217 3-11-218 3-11-219 3-11-220

6󸀠󸀠󸀠󸀠 7.46m 7.38m 1.76 d(5.8) 4.29, 4.56 4.56 d(10.5)
4.38 dd(11.0,
5.0)

7󸀠󸀠󸀠󸀠 7.97m 8.32m
1󸀠󸀠󸀠󸀠󸀠 5.12 d(7.8)
2󸀠󸀠󸀠󸀠󸀠 2.18m 4.03
3󸀠󸀠󸀠󸀠󸀠 2.14m 4.25 6.74 d(8.5)
4󸀠󸀠󸀠󸀠󸀠 0.90 d(6) 4.20 7.43 ddd

(8.5, 8.0, 1.5)
5󸀠󸀠󸀠󸀠󸀠 0.90 d(6) 3.97 6.57 t(7.5)
6󸀠󸀠󸀠󸀠󸀠 4.55, 4.35 8.33 d(7.5)
8󸀠󸀠󸀠󸀠󸀠 2.81 d(5.0)

NCH3

Table 3-11-54: 1H NMR spectroscopic data of steroidal saponins 3-11-221∼3-11-225.

H 3-11-221 3-11-222 3-11-223 3-11-224 3-11-225

1α 0.95∼1.01m 0.95∼1.02m 0.95∼1.01m 0.97∼1.03m 0.95∼1.02m
1β 1.66∼1.70m 1.66∼1.70m 1.67∼1.72m 1.63∼1.68m 1.67∼1.71m
2α 1.81∼1.85m 1.80∼1.85m 1.80∼1.85m 1.79∼1.85m 1.79∼1.85m
2β 1.51∼1.55m 1.51∼1.54m 1.50∼1.56m 1.42∼1.47m 1.42∼1.48m
3 α 3.57∼3.66m 3.57∼3.66m 3.59∼3.64m 3.58∼3.66m 3.58∼3.66m
4α 1.82∼1.86m 1.83∼1.87m 1.83∼1.89m 1.85∼1.90m 1.85∼1.91m
4β 1.27∼1.33m 1.28∼1.36m 1.30∼1.36m 1.29∼1.35m 1.28∼1.35m
5 1.01∼1.06m 1.01∼1.06m 1.01∼1.06m 1.04∼1.08m 1.03∼1.08m
6α 1.18∼1.22m 1.17∼1.23m 1.17∼1.23m 1.26∼1.32m 1.28∼1.35m
6β 1.54∼1.59m 1.56∼1.60m 1.57∼1.62m 1.53∼1.58m 1.53∼1.58m
7α 1.26∼1.30m 1.24∼1.32m 1.26∼1.31m 1.27∼1.33m 1.28∼1.35m
7β 1.59∼1.66m 1.60∼1.66m 1.62∼1.68m 1.62∼1.67m 1.63∼1.69m
9 1.14 br d(12.7) 1.14 br d(12.1) 1.11∼1.17m 1.18∼1.26m 1.18∼1.26m
11α 1.59∼1.66m 1.60∼1.66m 1.62∼1.68m 1.68∼1.74m 1.68∼1.74m
11β 1.75∼1.79m 1.75∼1.79m 1.75∼1.79m 1.90∼1.96m 1.90∼1.96m
12 4.61 dd 4.61 dd 4.61 dd 4.95 dd 4.93 dd

(11.1, 4.3) (11.1, 4.3) (11.1, 4.3) (11.1, 4.3) (11.6, 4.3)
15 1.92∼1.98m 1.91∼1.95m 1.91∼1.95m 1.97∼2.03m 1.95∼2.05m

2.00∼2.04m 2.00∼2.04m
16 1.88∼1.92m 1.94∼2.00m 1.94∼2.00m 1.97∼2.03m 1.95∼2.05m

1.98∼2.02m
18 1.47 s 1.47 s 1.47 s 1.65 s 1.65 s
19 0.92 s 0.92 s 0.92 s 0.92 s 0.92 s
20 4.83 q(6.2) 4.83 q(6.2) 4.83 q(6.3) 4.90 q(6.3) 4.90 q(6.3)
21 1.33 d(6.2) 1.33 d(6.2) 1.33 d(6.3) 1.28 d(6.3) 1.26 d(6.3)
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Table 3-11-54 (continued)

H 3-11-221 3-11-222 3-11-223 3-11-224 3-11-225

8-OH 2.43 s 2.44 s 2.43 s 2.47 s 2.46 s
14-OH 4.66 s 4.67 s 4.66 s 4.65 s 4.64 s
17-OH 3.17 s 3.21 s 3.17 s 3.18 s 3.14 s
12-OAc 1.88 s 1.88 s 1.88 s
1󸀠 4.86 dd(9.7,

1.9)
4.85 dd(9.5,
1.8)

4.86 dd(9.7,
1.9)

4.85 dd(9.5,
1.8)

4.85 dd(9.7,
1.9)

2󸀠α 1.57∼1.62m 1.55∼1.59m 1.58∼1.62m 1.54∼1.60m 1.56∼1.60m
2󸀠β 2.08 ddd 2.04∼2.10m 2.05∼2.09m 2.04∼2.08m 2.04∼2.08m

(14.0, 3.9, 1.9)
3󸀠 3.79∼3.82m 3.78∼3.82m 3.78∼3.80m 3.78∼3.82m 3.78∼3.80m
4󸀠 3.23 dd(9.6,

2.8)
3.20 dd(9.6,
2.9)

3.20 dd(9.7,
2.9)

3.20 dd(10.1,
2.9)

3.20 dd(9.7,
2.9)

5󸀠 3.87 dq(9.6,
6.3)

3.86 dq(9.6,
6.3)

3.86 dq(9.7,
6.3)

3.86 dq(10.1,
6.3)

3.86 dq(9.7,
6.3)

6󸀠 1.24 d(6.3) 1.22 d(6.3) 1.23 d(6.3) 1.22 d(6.3) 1.21 d(6.3)
3󸀠-OMe 3.45 s 3.44 s 3.44 s 3.43 s 3.43 s
3󸀠󸀠-OMe 3.39 s 3.45 s 3.39 s 3.44 s 3.44 s
3󸀠󸀠󸀠-OMe 3.39 s 3.66 s 3.39 s 3.38 s
3󸀠󸀠󸀠󸀠-OMe 3.66 s
1󸀠󸀠 4.50 dd(9.9,

2.2)
4.75 dd(9.7,
1.9)

4.48 dd(9.7,
1.9)

4.75 dd(9.7,
1.5)

4.75 dd(9.7,
1.9)

2󸀠󸀠α 1.49∼1.53m 1.65∼1.69m 1.50∼1.56m 1.60∼1.64m 1.60∼1.64m
2󸀠󸀠β 2.33 ddd 2.11∼2.17m 2.37 ddd 2.11∼2.16m 2.10∼2.16m

(12.5, 4.5, 2.2) (12.6, 4.8, 1.9)
3󸀠󸀠 3.15∼3.19m 3.78∼3.82m 3.39∼3.41m 3.78∼3.82m 3.78∼3.80m
4󸀠󸀠 3.13 t(8.8) 3.23 dd(9.6,

2.9)
3.34 t(7.5) 3.23 dd(10.1,

2.9)
3.22 dd(9.7,
2.9)

5󸀠󸀠 3.29 dq(8.8,
6.1)

3.84 dq(9.6,
6.3)

3.31∼3.35m 3.84 dq(10.1,
6.3)

3.83 dq(9.7,
6.3)

6󸀠󸀠 1.32 d(6.1) 1.22 d(6.3) 1.35 d(5.8) 1.22 d(6.3) 1.21 d(6.3)
1󸀠󸀠󸀠 4.50 dd(9.7,

1.9)
4.79 d(8.2) 4.50 dd(9.7,

1.5)
4.48 dd(9.7,
1.9)

2󸀠󸀠󸀠 8.01 d(7.4) α 1.48∼1.52m 3.49 dd(8.2,
3.4)

α 1.48∼1.52m α 1.52 dd

β 2.30∼2.36m β 2.30∼2.36m (12.6, 9.7)
β 2.37 ddd
(12.6, 4.8, 1.9)

3󸀠󸀠󸀠 7.47 t(7.4) 3.14∼3.20m 3.80 dd(3.4,
2.9)

3.17∼3.19m 3.39∼3.41m

4󸀠󸀠󸀠 7.60 t(7.4) 3.13 t(8.7) 3.19 dd(9.7,
2.9)

3.13 t(8.7) 3.34 t(7.5)

5󸀠󸀠󸀠 7.47 t(7.4) 3.29 dq(8.7,
6.3)

3.56 dq(9.7,
6.3)

3.29 dq(8.7,
6.3)

3.31∼3.35m

6󸀠󸀠󸀠 8.01 d(7.4) 1.33 d(6.3) 1.26 d(6.3) 1.32 d(6.3) 1.35 d(5.8)
1󸀠󸀠󸀠󸀠 4.79 d(8.7)
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Table 3-11-54 (continued)

H 3-11-221 3-11-222 3-11-223 3-11-224 3-11-225

2󸀠󸀠󸀠󸀠 8.02 d(7.7) 8.02 d(7.7) 7.53 d(7.7) 3.46∼3.50m
3󸀠󸀠󸀠󸀠 7.47 t(7.7) 7.47 t(7.7) 7.32 t(7.7) 3.80 br t(2.9)
4󸀠󸀠󸀠󸀠 7.60 t(7.7) 7.59 t(7.7) 7.52 t(7.7) 3.18 dd(9.7,

2.9)
5󸀠󸀠󸀠󸀠 7.47 t(7.7) 7.47 t(7.7) 7.32 t(7.7) 3.55 dq(9.7,

6.3)
6󸀠󸀠󸀠󸀠 8.02 d(7.7) 8.02 d(7.7) 7.53 d(7.7) 1.26 d(6.3)
2󸀠󸀠󸀠󸀠󸀠, 6󸀠󸀠󸀠󸀠󸀠 7.69 d(7.7) 7.69 d(7.7)
3󸀠󸀠󸀠󸀠󸀠, 5󸀠󸀠󸀠󸀠󸀠 7.10 t(7.7) 7.10 t(7.7)
4󸀠󸀠󸀠󸀠󸀠 7.41 t(7.7) 7.41 t(7.7)
2󸀠󸀠󸀠󸀠󸀠󸀠, 6󸀠󸀠󸀠󸀠󸀠󸀠 7.53 d(7.7)
3󸀠󸀠󸀠󸀠󸀠󸀠, 5󸀠󸀠󸀠󸀠󸀠󸀠 7.32 t(7.7)
4󸀠󸀠󸀠󸀠󸀠󸀠 7.52 t(7.7)

Table 3-11-55: 1H NMR spectroscopic data of steroidal saponins 3-11-226∼3-11-230.

H 3-11-226 3-11-227 3-11-228 3-11-229 3-11-230

3 3.59m 3.52m 3.53m 3.52m 3.52m
4 α 2.50 dd α 2.43 dd 2.31 dd 2.18 dd 2.18 dd

(13.1, 3) (13.5, 3) (10.0, 2.5) (10.0, 2.5) (10.0, 2.5)
β 2.35 br t
(13.1)

β 2.27 br t
(13.5)

2.47 br t(9.5) 2.38 br t(9.0) 2.38 br t(9.0)

6 5.48 brm 5.42 brm 5.45m 5.47br d(4.3) 5.47 br d(4.3)
7 α 2.28m α 2.21m 1.90m, 2.25m 1.90m, 2.26m 1.90m, 2.26m
12 – – 4.64 dd(12.0, 4.0) 4.64 dd(12.0, 4.0)
17 – – 1.70m 2.08m 2.08m
18 1.12 s 1.06 s 1.14 s 1.08 s 1.08 s
19 1.10 s 1.03 s 1.06 s 1.05 s 1.05 s
20 4.07 br q(6.4) 4.0 br q(6.4) 4.42m 4.95m 4.95m
21 1.16 d(6.4) 1.10 d(6.5) 1.32 d(6.4) 1.14 d(6.5) 1.14 d(6.5)
20-OAc 1.93 s 2.00 s 2.00 s
1󸀠 4.42 d(7.7) 4.34 d(7.9) 4.38 d(8.0) 4.87 dd(9.5, 2.0) 4.89 dd(9.5, 2.0)
2󸀠 – – 3.62 dd(9.5, 8.0) 2.09 br dd 1.56 br dd

(16.0, 3.0) (16.0, 12.0)
1.53 br dd 2.09 br dd
(16.0, 12.0) (16.0, 3.0)

3󸀠 3.37 d(8.6) – 3.27 dd(9.5, 4.0) 3.87 q(3.0) 3.87 q(3.0)
4󸀠 4.23 br d(2.8) 4.16 brm 4.20 dd(4.0, 2.5) 3.25 dd(9.5, 3.0) 3.35 dd(9.5, 3.0)
5󸀠 – – 3.67m 3.85 dq(9.5, 6.4) 3.83 dq(9.5, 6.0)
6󸀠 1.35 d(6.2) 1.30 d(6.5) 1.32 d(6.0) 1.20 d(6.4) 1.21 d(6.0)
3󸀠-OMe 3.57 s 3.51 s 3.53 s 3.51 s 3.46 s
3󸀠󸀠-OMe 3.53 s 3.45 s
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Table 3-11-55 (continued)

H 3-11-226 3-11-227 3-11-228 3-11-229 3-11-230

3󸀠󸀠󸀠-OMe 3.62 s
1󸀠󸀠 4.67 d(7.6) 4.59 d(7.9) 4.41 d(8.0) 4.81 dd(9.0, 2.0) 4.83 dd(9.5, 2.0)
2󸀠󸀠 – – 3.17 dd(9.5, 8.0) 2.15 br dd 1.60 br dd

(16.0, 3.0) (16.0, 12.0)
1.63 br dd 2.15 br dd
(16.0, 12.0) (16.0, 3.0)

3󸀠󸀠 – – 3.39 d(9.5) – 3.86 q(3.0)
4󸀠󸀠 – – 3.27 d(9.5) 3.30 dd(9.5, 3.0) 3.26 dd(9.5, 3.0)
5󸀠󸀠 – – 3.28m 3.82 dq(9.5, 6.0) 3.82 dq(9.5, 6.0)
6󸀠󸀠 3.94 dd(12,

2.3)
4.15 dd(12.2,
1.7)

3.70 dd(12.0, 5.0) 1.25 d(6.0) 1.22 d(6.0)

3.69 dd(12,
5.5)

3.78 dd(12.2,
6.4)

3.89 dd(12.0, 3.5)

1󸀠󸀠󸀠 4.38 d(7.9) 4.47 d(7.5) 4.61 d(8.0)
2󸀠󸀠󸀠 – 3.14 dd(10.0, 7.0) 3.38 dd(8.0, 2.5)
3󸀠󸀠󸀠 – 3.54 t(10.0) 3.98 dd(3.5, 2.5)
4󸀠󸀠󸀠 – 3.47 t(10.0) 3.35 (9.0, 3.5)
5󸀠󸀠󸀠 – 3.45m 3.39m
6󸀠󸀠󸀠 3.87 dd(12,

2.3)
1.45 d(6.0) 1.28 d(6.0)

3.65 dd(12,
5.6)

1󸀠󸀠󸀠󸀠 4.64 d(7.5) 4.37 d(8.0)
2󸀠󸀠󸀠󸀠 3.20 dd(9.5, 7.5) 3.21 dd(9.5, 8.0)
3󸀠󸀠󸀠󸀠 3.37 d(9.5) 3.37 d(9.5)
4󸀠󸀠󸀠󸀠 3.23 d(9.5) 3.26 d(9.5)
5󸀠󸀠󸀠󸀠 3.26m 3.32m
6󸀠󸀠󸀠󸀠 3.94 dd(12.0, 5.0) 3.68 dd(12.0, 5.0)

3.64 dd(12.0, 3.5) 3.94 dd(12.0, 3.0)
3󸀠󸀠󸀠󸀠󸀠 7.05 br q(6.5) 7.05 br q(6.5)
4󸀠󸀠󸀠󸀠󸀠 1.82 d(6.5) 1.82 d(6.5)
5󸀠󸀠󸀠󸀠󸀠 1.91 s 1.91 s

Table 3-11-56: 1H NMR spectroscopic data of steroidal saponins 3-11-231∼3-11-235.

H 3-11-231 3-11-232 3-11-233 3-11-234 3-11-235

3 3.53m 3.53m 3.53m 3.53m 3.53m
4 2.19 dd(9.5,

2.5)
2.19 dd(9.5,
2.0)

2.19 dd(9.5,
2.0)

2.19 dd(9.5,
2.5)

2.19 dd(10.0,
2.5)

2.40 br t(9.5) 2.40 br t(9.5) 2.40 br t(9.5) 2.40 br t(9.5) 2.40 br t(10.0)
6 5.48 br d(4.5) 5.48 br d(4.0) 5.48 br d(4.0) 5.48 br d(4.5) 5.48 br d(4.5)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



464 | 3 Saponins

Table 3-11-56 (continued)

H 3-11-231 3-11-232 3-11-233 3-11-234 3-11-235

7 1.88m, 2.26m 1.88m, 2.26m 1.88m, 2.26m 1.88m, 2.26m 1.88m, 2.26m
12 4.63 dd(12.0,

4.0)
4.63 dd(12.0,
4.0)

4.63 dd(12.0,
4.0)

4.63 dd(12.0,
4.0)

4.63 dd(12.0,
4.2)

17 1.85m 1.85m 1.85m 1.85m 1.85m
18 1.29 s 1.29 s 1.29 s 1.29 s 1.29 s
19 1.05 s 1.05 s 1.05 s 1.05 s 1.05 s
20 3.83m 3.83m 3.83m 3.83m 3.83m
21 1.23 d(6.5) 1.23 d(6.5) 1.23 d(6.5) 1.23 d(6.5) 1.23 d(6.5)
12-OAc 2.05 s
1󸀠 4.89 dd(9.5,

2.0)
4.89 dd(9.5,
2.0)

4.89 dd(9.5,
2.0)

4.89 dd(9.5,
2.0)

4.89 dd(9.5,
2.0)

2󸀠 1.56 br dd 1.56 br dd 1.56 br dd 1.56 br dd 1.56 br dd
(16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0)
2.09 br dd 2.09 br dd 2.09 br dd 2.09 br dd 2.09 br dd
(16.0, 3.0) (16.0, 3.0) (16.0, 3.5) (16.0, 3.5) (16.0, 3.5)

3󸀠 3.87 q(3.0) 3.87 q(3.0) 3.87 q(3.5) 3.87 q(3.5) 3.87 q(3.5)
4󸀠 3.35 dd(9.5,

3.0)
3.35 dd(9.5,
3.0)

3.30 dd(9.5,
3.5)

3.30 dd(9.5,
3.5)

3.30 dd(9.5,
3.5)

5󸀠 3.83 dq(9.5,
6.0)

3.83 dq(9.5,
6.0)

3.90 dq(9.5,
6.0)

3.90 dq(9.5,
6.0)

3.90 dq(9.5,
6.0)

6󸀠 1.21 d(6.0) 1.21 d(6.0) 1.22 d(6.0) 1.22 d(6.0) 1.22 d(6.0)
OMe 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe) 3.46 s(3󸀠-OMe)

3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe)
3.62 s(3󸀠󸀠󸀠-OMe) 3.62 s(3󸀠󸀠󸀠-OMe) 3.65 s(3󸀠󸀠󸀠-OMe) 3.65 s(3󸀠󸀠󸀠-OMe) 3.65 s(3󸀠󸀠󸀠-OMe)

1󸀠󸀠 4.83 dd(9.5,
2.0)

4.83 dd(9.5,
2.0)

4.83 dd(9.2,
2.0)

4.83 dd(9.2,
2.0)

4.83 dd(9.2,
2.0)

2󸀠󸀠 1.60 br dd 1.60 br dd 1.63 br dd 1.63 br dd 1.63 br dd
(16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0)
2.15 br dd 2.15 br dd 2.17 br dd 2.17 br dd 2.17 br dd
(16.0, 3.0) (16.0, 3.0) (16.0, 3.5) (16.0, 3.5) (16.0, 3.5)

3󸀠󸀠 3.86 q(3.0) 3.86 q(3.0) 3.88 q(3.0) 3.88 q(3.0) 3.88 q(3.0)
4󸀠󸀠 3.26 dd(9.5,

3.0)
3.26 dd(9.5,
3.0)

3.31 dd(9.5,
3.0)

3.31 dd(9.5,
3.0)

3.31 dd(9.5,
3.0)

5󸀠󸀠 3.82 dq(9.5,
6.0)

3.82 dq(9.5,
6.0)

3.84 dq(9.5,
6.0)

3.84 dq(9.5,
6.0)

3.84 dq(9.5,
6.0)

6󸀠󸀠 1.22 d(6.0) 1.22 d(6.0) 1.32 d(6.0) 1.32 d(6.0) 1.32 d(6.0)
1󸀠󸀠󸀠 4.61 d(8.0) 4.61 d(8.0) 4.37 d(8.5) 4.37 d(8.5) 4.37 d(8.5)
2󸀠󸀠󸀠 3.38 dd(8.0,

2.5)
3.38 dd(8.0,
2.5)

3.32 t(8.7) 3.32 t(8.7) 3.32 t(8.7)

3󸀠󸀠󸀠 3.98 dd(3.5,
2.5)

3.98 dd(3.5,
2.5)

3.21 t(8.7) 3.21 t(8.7) 3.21 t(8.7)

4󸀠󸀠󸀠 3.35 (9.0, 3.5) 3.35 (9.0, 3.5) 3.40 t(8.7) 3.40 t(8.7) 3.40 t(8.7)
5󸀠󸀠󸀠 3.39m 3.39m 3.49m 3.49m 3.49m
6󸀠󸀠󸀠 1.28 d(6.0) 1.28 d(6.0) 1.40 d(6.0) 1.40 d(6.0) 1.40 d(6.0)
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Table 3-11-56 (continued)

H 3-11-231 3-11-232 3-11-233 3-11-234 3-11-235

1󸀠󸀠󸀠󸀠 4.37 d(8.0) 4.37 d(8.0) 4.45 d(8.0) 4.45 d(8.0) 4.45 d(8.0)
2󸀠󸀠󸀠󸀠 3.21 dd(9.5,

8.0)
3.21 dd(9.5,
8.0)

3.20 dd(9.5,
8.0)

3.20 dd(9.5,
8.0)

3.20 dd(9.5,
8.0)

3󸀠󸀠󸀠󸀠 3.37 d(9.5) 3.37 d(9.5) 3.38 d(9.5) 3.38 d(9.5) 3.38 d(9.5)
4󸀠󸀠󸀠󸀠 3.26 d(9.5) 3.26 d(9.5) 3.24 d(9.5) 3.24 d(9.5) 3.24 d(9.5)
5󸀠󸀠󸀠󸀠 3.32m 3.32m 3.29m 3.29m 3.29m
6󸀠󸀠󸀠󸀠 3.68 dd(12.0,

5.0)
3.68 dd(12.0,
5.0)

3.63 dd(12.0,
5.0)

3.63 dd(12.0,
5.0)

3.63 dd(12.0,
5.0)

3.94 dd(12.0,
3.0)

3.94 dd(12.0,
3.0)

3.90 dd(12.0,
3.5)

3.90 dd(12.0,
3.5)

3.90 dd(12.0,
3.5)

3󸀠󸀠󸀠󸀠󸀠 7.77 d(8.0) 6.98 br q(6.5) 6.98 br q(6.5) 7.77 d(8.0)
4󸀠󸀠󸀠󸀠󸀠 6.60 t(8.0) 1.84 d(6.5) 1.84 d(6.5) 6.60 t(8.0)
5󸀠󸀠󸀠󸀠󸀠 7.20 t(8.0) 1.89 s 1.89 s 7.20 t(8.0)
6󸀠󸀠󸀠󸀠󸀠 7.91 d(8.0) 7.91 d(8.0)

Table 3-11-57: 1H NMR spectroscopic data of steroidal saponins 3-11-236∼3-11-240.

H 3-11-236 3-11-237 3-11-238 3-11-239 3-11-240

1 – – α 1.04∼1.09m α 1.01∼1.06m –
β 1.83∼1.87m β 1.80∼1.84m

2 – – α 1.89∼1.93m α 1.84∼1.88m –
β 1.54∼1.57m β 1.51∼1.55m

3 α 3.89m α 3.89m 3.50∼3.58m 3.47∼3.59m 3.86m
4 – – α 2.34∼2.38m α 2.30∼2.35m –

β 2.17∼2.23m β 2.12∼2.16m
6 5.53 d(5.7) 5.53 d(5.7) 5.39 br s 5.36 br s 5.38m
7 – – 2.20∼2.24m 2.16∼2.20m –
8 – – 1.72∼1.76m 1.72∼1.77m –
9 – – 1.05∼1.10m 1.01∼1.05m –
11 β 4.15m (ov) β 4.15m (ov) 1.48∼1.53m 1.43∼1.48m –
12 α 3.55 d(9.7) α 3.55 d(9.4) α 1.00∼1.04m α 0.96∼1.02m 5.28 dd(12, 4)

β 1.61∼1.64m β 1.58∼1.63m
15 – – α 1.96∼2.02m α 1.93∼2.01m –

β 1.78∼1.81m β 1.74∼1.79m
16 – – α 1.77∼1.82m α 1.76∼1.82m –

β 1.78∼1.82m β 1.76∼1.80m
17 α 2.65m α 2.65m
18 1.72 s 1.72 s 1.19 s 1.16 s 2.14 s
19 1.33 s 1.33 s 0.99 s 0.95 s 1.37 s
20 – – 3.79∼3.83m 3.79∼3.83m 4.12 q(6)
21 1.49 d(6.6) 1.49 d(6.2) 3.54∼3.58m 3.50∼3.59m 1.34 d(6)

3.48∼3.53m 3.45∼3.50m
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Table 3-11-57 (continued)

H 3-11-236 3-11-237 3-11-238 3-11-239 3-11-240

OMe 3.61 s(3󸀠-OMe) 3.6 s(3󸀠󸀠-OMe) 3.38 s(21-OMe) 3.34 s(21-OMe) 3.57 s(3󸀠-OMe)
3.60 s(3󸀠󸀠-OMe) 3.84 s(3󸀠󸀠󸀠-OMe) 3.43 s(3󸀠󸀠-OMe) 3.40 s(3󸀠󸀠-OMe) 3.61 s(3󸀠󸀠-OMe)
3.84 s(3󸀠󸀠󸀠-OMe) 3.34 s(3󸀠󸀠󸀠-OMe) 3.93 s(3󸀠󸀠󸀠-OMe)

1󸀠 5.28 dd(9.6, 1.6) 5.28 dd(9.6, 1.7) 4.90 dd(9.6, 1.6) 4.86 br d(9.6) 5.28 br d(10)
2󸀠 2.29 2.29 dd-like 2.07∼2.13m 2.00∼2.07m –

1.89m 1.88m 1.68∼1.72m 1.63∼1.68m
3󸀠 4.03m 4.63 4.22 br s 4.18 br s –
4󸀠 3.47 dd(9.9, 2.5) 3.48 dd(9.4, 2.5) 3.20 br d(9.4) 3.13 br d(9.5) –
5󸀠 4.21m 4.20m 3.78dq(9.4, 6.2) 3.70 dq(9.5, 6.0) –
6󸀠 1.34 d(6.1) 1.33 d(6.1) 1.21 d(6.2) 1.18 d(6.0) 1.38 d(6)
1󸀠󸀠 5.09 dd(9.4, 1.7) 5.31 dd(9.7, 1.6) 4.70 dd(9.6, 1.6) 4.75 br d(9.6) 5.11 br d(10)
2󸀠󸀠 2.29 2.40 dd-like 2.18∼2.26m 2.02∼2.09m –

1.81 1.96m 1.58∼1.62m 1.53∼1.56m
3󸀠󸀠 4.03m 4.05m 3.62br s 3.75 br s –
4󸀠󸀠 3.45 dd(2.5, 9.9) 3.48 dd(2.5, 9.4) 3.18 br d(9.4) 3.17 br d(9.5) –
5󸀠󸀠 4.15m 4.28m 3.59dq(9.4, 6.4) 3.85 dq(9.5, 6.0) –
6󸀠󸀠 1.45 d(6.0) 1.49 d(6.2) 1.24 d(6.4) 1.18 d(6.0) 1.56 d(6)
1󸀠󸀠󸀠 5.08 d(7.8) 5.14 d(7.8) 4.44 br d(9.6) 4.69 d(8)
2󸀠󸀠󸀠 3.80 dd-like 3.76m 2.25∼2.31m –

1.38∼1.42m
3󸀠󸀠󸀠 4.45 t(2.8) 4.43 t(2.8) 3.12 dd(9.6, 9.0) –
4󸀠󸀠󸀠 3.72 dd(9.9, 2.5) 3.68 dd(9.8, 2.5) 3.05 dd(9.0, 9.0) –
5󸀠󸀠󸀠 4.26 dd(6.0, 9.9) 4.27m 3.24 dq(9.0, 6.0) –
6󸀠󸀠󸀠 1.63 d(6.1) 1.58 d(6.2) 1.25 d(6.0) 1.73 d(6)
1󸀠󸀠󸀠󸀠 4.98 d(7.8) 4.97 d(7.8) 5.12 d(8)
2󸀠󸀠󸀠󸀠 4.03m 4.03m –
3󸀠󸀠󸀠󸀠 4.26 t(9.0) 4.26m –
4󸀠󸀠󸀠󸀠 4.20m 4.20 dd(6.6, 9.4) –
5󸀠󸀠󸀠󸀠 4.0m 3.99m –
6󸀠󸀠󸀠󸀠 4.38 dd(5.2, 11.4) 4.36m –

4.54 dd(2.1, 11.4) 4.54 d
2󸀠󸀠󸀠󸀠󸀠 6.94 d(16)
3󸀠󸀠󸀠󸀠󸀠 8.17 d(16)

Table 3-11-58: 1H NMR spectroscopic data of steroidal saponins 3-11-241∼3-11-245.

H 3-11-241 3-11-242 3-11-243 3-11-244 3-11-245

3 3.41m 3.43m 3.43m 3.43m 3.55m
4 – – – – α 2.42 dd(13,

4.3)
β 2.28 bt(12)

6 5.36m 5.36m 5.35m 5.35m 5.41 brm
7 – – – – α 2.24m
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Table 3-11-58 (continued)

H 3-11-241 3-11-242 3-11-243 3-11-244 3-11-245

12 4.70 dd(10.0,
4.0)

4.76 dd(10.0,
4.0)

4.78 dd(10.0,
4.0)

4.78 dd(10.0,
4.0)

18 1.62 s 1.70 s 1.66 s 1.66 s 1.11 s
19 1.20 s 1.10 s 1.08 s 1.08 s 1.02 s
20 3.88 q(6.5) 4.98 q(6.5) 5.02 q(6.5) 5.02 q(6.5) 4.01 br q(6.4)
21 1.12 d(6.0) 1.34 d(6.5) 1.31 d(6.5) 1.31 d(6.5) 1.30 d(6.4)
1󸀠 4.90 dd(9.5, 2.0) 4.90 dd(9.5, 2.0) 4.90 dd(9.5, 2.0) 4.70 dd(9.3, 2.0) 4.32 d(7.9)
2󸀠 2.12m, 1.57m 2.12m, 1.57m 2.12m, 1.57m 1.43 ddd

(13.0, 9.3, 9.0)
2.30 ddd
(13.0, 3.5, 2.0)

3󸀠 3.85 q(3.0) 3.85 q(3.0) 3.85 q(3.0) 3.40 ddd 3.17 d(7.9)
(9.3, 9.0, 3.5)

4󸀠 3.30 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.30 dd(9.5, 3.0) 3.19 dd(9.3, 9.3) 3.82 br d(3.2)
5󸀠 3.88 dq(9.5, 6.0) 3.88 dq(9.5, 6.0) 3.88 dq(9.5, 6.0) 3.37 dq(6.0, 9.3)
6󸀠 1.28 d(6.0) 1.28 d(6.0) 1.28 d(6.0) 1.29 d(6.0) 1.29 d(6.2)
3󸀠-OMe 3.48 s 3.48 s 3.48 s 3.43 s 3.46 s
3󸀠󸀠-OMe 3.46 s 3.46 s 3.46 s 3.46 s
3󸀠󸀠󸀠-OMe 3.50 s 3.50 s 3.50 s 3.52 s
3󸀠󸀠󸀠󸀠-OMe 3.44 s 3.44 s 3.44 s 3.44 s
1󸀠󸀠 4.82 dd(9.0, 2.0) 4.82 dd(9.0, 2.0) 4.82 dd(9.0, 2.0) 4.89 dd(9.5, 1.5) 4.39 d(7.9)
2󸀠󸀠 2.18m, 1.60m 2.18m, 1.60m 2.18m, 1.60m 2.18m, 1.53m 3.13 dd(9.6,

4)
3󸀠󸀠 3.85 q(3.0) 3.85 q(3.0) 3.85 q(3.0) 3.88 q(3.0) –
4󸀠󸀠 3.32 t(3.0, 9.0) 3.32 t(3.0, 9.0) 3.32 t(3.0, 9.0) 3.34 dd(3.0, 9.5) –
5󸀠󸀠 3.83 dq(9.5, 6.2) 3.83 dq(9.5, 6.2 3.83 dq(9.5, 6.2 3.83 dq(9.5, 6.0 –
6󸀠󸀠 1.26 d(6.2) 1.26 d(6.2) 1.26 d(6.2) 1.28 d(6.0) 3.84 dd(2, 12)

3.68 dd(12,
5.4)

1󸀠󸀠󸀠 4.56 dd(9.0, 2.0) 4.56 dd(9.0, 2.0) 4.56 dd(9.0, 2.0) 4.85 dd(9.5, 1.5)
2󸀠󸀠󸀠 1.46 ddd 1.46 ddd 1.46 ddd 2.13m

(13.0, 9.0, 9.0) (13.0, 9.0, 9.0) (13.0, 9.0, 9.0) 1.65m
2.37 ddd 2.37 ddd 2.37 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

3󸀠󸀠󸀠 3.31 ddd 3.31 ddd 3.31 ddd 3.88 q(3.0)
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4󸀠󸀠󸀠 3.16 dd(9.5, 9.5) 3.16 dd(9.5, 9.5) 3.16 dd(9.5, 9.5) 3.25 dd(3.0, 9.5)
5󸀠󸀠󸀠 3.43 dq(6.4, 9.5) 3.43 dq(6.4, 9.5) 3.43 dq(6.4, 9.5) 3.84 dq(9.5, 6.0)
6󸀠󸀠󸀠 1.42 d(6.4) 1.42 d(6.4) 1.42 d(6.4) 1.23 d(6.0)
1󸀠󸀠󸀠󸀠 4.54 d(8.0) 4.54 d(8.0) 4.54 d(8.0) 4.54 d(8.0)
2󸀠󸀠󸀠󸀠 3.88 dd(9.2, 8.0) 3.88 dd(9.2, 8.0) 3.88 dd(9.2, 8.0) 3.88 dd(9.2, 8.0)
3󸀠󸀠󸀠󸀠 3.39 dd(9.3, 3.5) 3.39 dd(9.3, 3.5) 3.39 dd(9.3, 3.5) 3.39 dd(9.3, 3.5)
4󸀠󸀠󸀠󸀠 3.85 dd(3.5, 2.0) 3.85 dd(3.5, 2.0) 3.85 dd(3.5, 2.0) 3.85 dd(3.5, 2.0)
5󸀠󸀠󸀠󸀠 3.61m 3.61m 3.61m 3.61m
6󸀠󸀠󸀠󸀠 1.36 d(6.5) 1.36 d(6.5) 1.36 d(6.5) 1.36 d(6.5)
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Table 3-11-58 (continued)

H 3-11-241 3-11-242 3-11-243 3-11-244 3-11-245

2a 6.67 d(16.0) 6.64 d(16.0)
3a 7.81 d(16.0) 7.81 d(16.0) 8.01 dd(7.5, 1.5) 8.01 dd(7.5, 1.5)
4a 7.42 t(7.6) 7.42 t(7.6)
5a 7.42 dd(8.0, 1.5) 7.44 dd(8.0, 1.5) 7.59 t(8.0) 7.59 t(8.0)
6a 7.63 t(8.0) 7.60 t(8.0) 7.42 t(7.6) 7.42 t(7.6)
7a 7.36 t(8.0) 8.01 dd(7.5, 1.5) 8.01 dd(7.5, 1.5)
8a 7.63 t(8.0) 7.60 t(8.0)
9a 7.42 dd(8.0, 1.5) 7.44 dd(8.0, 1.5)
2b, 6b 8.07 dd(7.5, 1.5) 8.01 dd(7.5, 1.5) 8.01 dd(7.5, 1.5)
3b, 5b 7.54 t(7.5) 7.42 t(7.6) 7.42 t(7.6)
4b 7.65 t(7.5) 7.59 t(8.0) 7.59 t(8.0)

Table 3-11-59: 1H NMR spectroscopic data of steroidal saponins 3-11-246∼3-11-250.

H 3-11-246 3-11-247 3-11-248 3-11-249 3-11-250

1 – 1.91m, 1.10m 1.28, 1.42 1.15, 1.77 –
2 – 1.93m, 1.62m 1.54, 2.18 1.70, 2.10 –
3 3.52m 3.55m 3.77m 3.81m 3.55m
4 α 2.45 dd 2.43 br t(9.0) 2.20, 2.32 2.41, 2.58 2.31 dd(9.5, 2.5)

(13.6, 4.2) 2.28 dd(10.0, 2.5) 2.47 br t(9.5)
β 2.28 br t(13.6)

6 5.42 brm 5.40 br d(4.5) 5.37 br s 5.55 br s 5.45 br d(4.0)
7 α 2.22m 2.08m 2.17, 2.26 2.03, 2.67 1.90m, 2.25m
8 – 2.18m 2.32 1.90m –
9 – 0.90m 1.21 1.22m –
11 – 1.32m 1.42, 1.85 1.37, 1.74 –
12 – 2.03m, 1.72m 1.17, 1.74 1.20, 1.34 –
15 – 1.61m, 1.32m 1.74, 1.85 1.40 –
16 – 1.76m, 1.57m 1.23, 1.95 1.82, 1.99 –
17 1.7 dd(11.1, 4.7) 1.81m 1.60 1.58m 1.70m
18 1.12 s 0.80 s 1.03 s 1.34 s 1.15 s
19 1.02 s 1.06 s 0.97 s 0.98 s 1.08 s
20 4.01 br q(6.4) 3.80 br q(6.5) 4.03 q(7) 4.06m 4.03m
21 1.28 d(6.4) 1.29 d(6.5) 1.10 d(6) 1.51 d(6) 1.31 d(6.4)
1󸀠 4.35 d(7.7) 4.34 d(8.0) 4.56 br d(10) 4.83 4.39 d(8.0)
2󸀠 3.51 dd(9.0, 8.0) 1.74, 1.85 1.72, 1.83 3.63 dd(9.5, 8.0)
3󸀠 3.15 dd(9.0, 3.5) 3.34 3.62 (ov) 3.26 dd(9.5, 4.0)
4󸀠 4.16 br d(2.1) 3.85 dd(1.5, 3.5) 3.34 3.65 (ov) 4.20 dd(4.0, 2.5)
5󸀠 3.63 dq(1.5, 6.0) 3.39 (ov) 4.03 3.61m
6󸀠 1.28 d(6.4) 1.30 d(6.0) 1.34 d(5) 1.72 d(6) 1.30 d(6.0)
3󸀠-OMe 3.51 s 3.49 s 3.36 s 3.53 s 3.54 s
3󸀠󸀠-OMe 3.64 s 3.68 s
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Table 3-11-59 (continued)

H 3-11-246 3-11-247 3-11-248 3-11-249 3-11-250

1󸀠󸀠 4.60 d(7.7) 4.67 dd(9.0, 1.5) 4.47 d(8) 4.94 d(8) 4.43 d(7.8)
2󸀠󸀠 – 1.53m, 2.19m 3.43 4.03 3.23 dd(9.5, 7.8)
3󸀠󸀠 – 3.51m 3.09 3.69m 3.39 d(9.5)
4󸀠󸀠 – 2.91 t(9.5) 3.15 5.21 t(9) 3.37 d(9.5)
5󸀠󸀠 – 3.27 dq(9.5, 6.0) 3.38 (ov) 3.73m 3.49m
6󸀠󸀠 3.85 dd(12, 3.5) 1.29 d(6.0) 1.29 d(6) 1.34 3.82 dd(12.0, 5.0)

4.15 dd(12.0, 3.0)
1󸀠󸀠󸀠 4.38 d(7.9) 4.81 4.64 d(8.0)
2󸀠󸀠󸀠 3.16 t(8.5) 3.92, 4.03 3.24 dd(9.5, 8.0)
3󸀠󸀠󸀠 – 4.07 (ov) 3.37 d(9.5)
4󸀠󸀠󸀠 – 4.20 3.29 d(9.5)
5󸀠󸀠󸀠 – 4.06 (ov) 3.30m
6󸀠󸀠󸀠 3.85 dd(12, 3.5) 4.25 3.69 dd(12.0, 5.0)

4.77 3.90 dd(12.0, 3.5)
1󸀠󸀠󸀠󸀠 5.07 d(8) 4.40 d(7.8)
2󸀠󸀠󸀠󸀠 3.92, 4.03 3.16 dd(9.5, 7.8)
3󸀠󸀠󸀠󸀠 4.03 3.38 d(9.5)
4󸀠󸀠󸀠󸀠 4.20 3.28 d(9.5)
5󸀠󸀠󸀠󸀠 3.92 3.30m
6󸀠󸀠󸀠󸀠 4.33m 3.68 dd(12.0, 5.0)

4.49 br d(12) 3.88 dd(12.0, 3.0)
3a 7.05 dd(6, 8)
4a 1.68 d(7)
5a 1.90 s

Table 3-11-60: 1H NMR spectroscopic data of steroidal saponins 3-11-251∼3-11-253.

H 3-11-251 3-11-252 3-11-253 H 3-11-251 3-11-252 3-11-253

1 1.11, 1.79 1.13, 1.75 1.12, 1.76 3󸀠󸀠 3.68m 3.64m 3.53
2 1.75, 2.14 1.75, 2.13 1.74, 2.09 4󸀠󸀠 5.23 t(9) 3.62 5.11
3 3.83m 3.83m 3.79 5󸀠󸀠 3.73m 3.75 3.63
4 2.42, 2.59 2.43, 2.61 2.35, 2.57 6󸀠󸀠 1.35 1.60 d(6) 1.44 d(6)
6 5.56 br s 5.58 br s 5.50 br s 1󸀠󸀠󸀠 4.84 4.82 4.81
7 2.01, 2.65 2.04, 2.67 2.00, 2.64 2󸀠󸀠󸀠 3.83, 3.92 3.83, 3.92 3.81, 3.98
8 1.90m 1.87m 1.90m 3󸀠󸀠󸀠 4.04 4.04 4.06
9 1.23m 1.24m 1.22 4󸀠󸀠󸀠 4.01 4.01 4.00
11 1.37, 1.79 1.37, 1.77 1.79, 2.16 5󸀠󸀠󸀠 4.04 4.04 4.00
12 1.20, 1.31 1.24, 1.32 1.22, 1.34 6󸀠󸀠󸀠 4.26, 4.79 4.32, 4.80 4.28, 4.78
15 1.38 1.41 1.38 1󸀠󸀠󸀠󸀠 5.07 d(8) 5.07 d(8) 5.06 d(8)
16 1.85, 1.95 1.84, 1.99 1.79, 1.86 2󸀠󸀠󸀠󸀠 3.83, 3.92 3.83, 3.92 3.81, 3.98
17 1.59m 1.62m 1.58m 3󸀠󸀠󸀠󸀠 4.04 4.04 4.06
18 1.35 s 1.37 s 1.34 s 4󸀠󸀠󸀠󸀠 4.16 4.18 4.17
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Table 3-11-60 (continued)

H 3-11-251 3-11-252 3-11-253 H 3-11-251 3-11-252 3-11-253

19 0.98 s 1.00 s 0.96 s 5󸀠󸀠󸀠󸀠 4.10 4.04 4.06
20 4.04m 4.04 4.06 6󸀠󸀠󸀠󸀠 4.26, 4.79 4.32, 4.80 4.24, 4.78
21 1.51 d(6) 1.52 d(5) 1.49 d(6.8) 1󸀠󸀠󸀠󸀠󸀠 4.98 d(8) 4.98 4.97 d(8)
1󸀠 4.82 4.84 5.28 br d(8) 2󸀠󸀠󸀠󸀠󸀠 3.97, 4.04 3.83, 3.92 3.90, 4.02
2󸀠 1.79, 1.85 1.80, 1.84 1.76, 2.32 3󸀠󸀠󸀠󸀠󸀠 4.04 4.04 4.06
3󸀠 3.62 3.64 4.05 4󸀠󸀠󸀠󸀠󸀠 4.23 4.24 4.22
4󸀠 3.66 3.70 3.53 5󸀠󸀠󸀠󸀠󸀠 4.04 4.06 4.06
5󸀠 4.04 4.18 4.22 6󸀠󸀠󸀠󸀠󸀠 4.33m 4.35 4.37m
6󸀠 1.74 d(6) 1.75 d(6) 1.34 4.50 br d(11) 4.50 br d(11) 4.48 br d(11)
3󸀠-OMe 3.53 s 3.57 s 3.59 s 3a 7.04 dd(6, 7) 6.99 br d(8)
3󸀠󸀠-OMe 3.68 s 3.92 s 3.34 s 4a 1.68 d(7) 1.64 d(7)
1󸀠󸀠 4.96 d(8.0) 4.98 4.78 5a 1.90 s 1.86 s
2󸀠󸀠 4.00 4.04 1.76, 1.90

Table 3-11-61: 1H NMR spectroscopic data of steroidal saponins 3-11-254∼3-11-257.

H 3-11-254 3-11-255 3-11-256 3-11-257

1 1.62m, 1.10m 1.80m, 0.96m 1.83m, 0.89m 1.80m, 1.04m
2 1.74m, 1.24m 1.90m, 1.75m 1.71m, 1.64m 1.76m, 1.48m
3 3.35m 4.26m 3.53m 3.29m
4 1.54m 4.27m 3.89m 2.31dd

(12.5, 2.0)
2.13 dd
(12.5, 12.0)

5 1.17m 1.36m 1.34m
6 1.25m 2.36 dddd 2.30 dddd 5.33m

(4.0, 12.4, 12.9, 14.2) (4.0, 12.4, 12.9, 14.2)
1.36m 1.37m

7 1.64m, 1.37m 1.83m, 0.99m 1.84m, 0.98m 1.93m, 1.39m
8 1.66m 1.87m 1.89m 1.50m
9 0.98m 0.72m 0.71m 0.91m
11 1.37m, 1.54m 1.52m, 1.56m 1.60m, 1.54m 1.36m, 1.54m
12 1.63m 1.68m, 1.02m 1.70m, 1.03m 1.60m, 1.05m
14 0.97m 0.92m 0.93m 0.98m
15 1.12m, 1.70m 1.70m, 1.21m 1.70m, 1.22m 1.16m, 1.61m
16 1.54m, 1.24m 1.76m, 1.56m 1.76m, 1.57m 1.70m, 1.53m
17 1.95m 1.94m 1.94m 1.94m
18 0.55 s 0.66 s 0.66 s 0.58 s
19 0.77 s 4.08 d(12.5) 4.03 d(12.5) 0.97 s

3.84 d(12.5) 3.90 d(12.5)
20 5.76m 5.75 ddd(8.0, 9.3, 18.0) 5.75 ddd(8.0, 9.3, 18.0) 5.77 ddd

(7.7, 11.7, 17.4)

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.11 Steroidal Saponins | 471

Table 3-11-61 (continued)

H 3-11-254 3-11-255 3-11-256 3-11-257

21 4.98m 4.93m 4.94m 4.99br d(11.7)
4.96m 4.92m 4.93m 4.97 br d(17.4)

1󸀠 4.73 br 4.46 d(7.8) 4.45 d(7.8) 4.74 d(2.9)
2󸀠 3.51m 3.51 dd(7.8, 9.0) 3.49 dd(7.8, 8.8) 3.51 dd(2.9,

10.0)
3󸀠 3.49m 4.24 t(9.0) 4.25 dd(8.8, 9.2) 3.48 dd(3.5,

10.0)
4󸀠 3.46m 3.44 dd(9.0, 9.7) 3.53m 3.46 br d(3.5)
5󸀠 3.84m 3.31m 3.37 ddd(2.2, 5.4, 8.0) 3.85 br q(6.5)
6󸀠 1.07 d(6.5) 3.86 dd(2.4, 12.1) 3.86 dd(2.2, 12.0) 1.06 d(6.5)

3.70 dd(6.7, 12.1) 3.67 dd(5.4, 12.0)

Table 3-11-62: Compounds, MFs, and test solvents of steroidal saponins 3-11-258∼3-11-285.

No. Compounds MFs Test solvents References

3-11-258 cynanoside I C48H74O20 C5D5N [362]
3-11-259 cynanoside J C41H62O15 C5D5N [362]
3-11-260 tylophoside B C42H64O15 C5D5N [363]
3-11-261 tylophoside C C42H64O15 C5D5N [363]
3-11-262 cynanoside E C42H64O16 C5D5N [362]
3-11-263 cynanoside F C48H74O21 C5D5N [362]
3-11-264 cynanoside G C41H62O16 C5D5N [362]
3-11-265 cynanoside H C41H62O16 C5D5N [362]
3-11-266 tylophoside A C41H62O14 C5D5N [363]
3-11-267 cynatratoside B C41H62O14 C5D5N [363]
3-11-268 tylophoside D C42H66O15 C5D5N [363]
3-11-269 tylophoside E C48H76O20 C5D5N [363]
3-11-270 cynanoside K C47H72O18 C5D5N [364]
3-11-271 cynanoside L C52H80O23 C5D5N [364]
3-11-272 cynanoside M C41H62O13 C5D5N [364]
3-11-273 cynanoside Q1 C47H72O19 C5D5N [365]
3-11-274 cynanoside Q2 C40H60O14 C5D5N [365]
3-11-275 cynanoside Q3 C46H70O19 C5D5N [365]
3-11-276 cynanoside N C47H72O20 C5D5N [364]
3-11-277 cynanoside O C48H74O19 C5D5N [364]
3-11-278 cynanoside R1 C42H62O13 C5D5N [365]
3-11-279 cynanoside R2 C42H62O14 C5D5N [365]
3-11-280 cynanoside R3 C48H72O19 C5D5N [365]
3-11-281 cynanoside P3 C42H64O14 C5D5N [365]
3-11-282 cynanoside P4 C48H74O19 C5D5N [365]
3-11-283 cynanoside P1 C42H64O14 C5D5N [365]
3-11-284 cynanoside P2 C48H74O19 C5D5N [365]
3-11-285 cynanoside P5 C49H76O20 C5D5N [365]
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Table 3-11-63: 1H NMR spectroscopic data of steroidal saponins 3-11-258, 3-11-259, 3-11-262, 3-11-
264, and 3-11-265.

H 3-11-258 3-11-259 3-11-262 3-11-264 3-11-265

1 α 1.26 t(12.4) α 1.25 t(12.4) α 1.23 t(12.4) α 1.22 t(12.4) α 1.22 t(12.4)
β 2.49 (ov) β 2.49 (ov) β 2.47 (ov) β 2.48 dd(12.8, 4.6) β 2.48 (ov)

2 4.04 (ov) 4.03 ddd 4.02 (ov) 4.00 (ov) 4.00 (ov)
(11.7, 8.8, 4.5)

3 3.62 ddd 3.60 (ov) 3.58 (ov) 3.56 ddd 3.57 (ov)
(11.7, 9.0, 5.6) (11.2, 8.9, 5.7)

4 2.49 (ov) 2.49 (ov) 2.49 (ov) 2.46 (ov) 2.47 (ov)
6 5.41 br d(5.5) 5.43 br d(4.0) 5.42 br d(5.3) 5.42 br d(5.1) 5.42 br d(5.3)
7 2.67m, 2.17m 2.67m, 2.16m 2.68m, 2.16m 2.69m, 2.16m 2.69m, 2.16m
8 2.53 (ov) 2.51 (ov) 2.54 td(11.0, 4.7) 2.53 td(11.1, 4.8) 2.54 (ov)
9 1.33 (ov) 1.32 (ov) 1.38 t(11.0) 1.38 (ov) 1.38 t(10.7)
11 2.12m, 1.39m 2.11m, 1.41m 2.23m, 1.56m 2.22m, 1.55m 2.22m, 1.57m
12 2.56m, 1.36m 2.55m, 1.36m 2.47m, 1.85m 2.48m, 1.85m 2.47m, 1.83m
15 4.25 dd(8.7, 7.0) 4.25 dd(8.7, 7.0) 4.32 dd(9.4, 7.3) 4.32 dd(9.2, 7.4) 4.32 dd(9.3, 7.4)

3.95 t(9.2) 3.96 dd(9.6, 8.6) 4.01 t(9.1) 4.01 t(9.1) 4.01 t(9.2)
16 5.45 dt(9.4, 7.6) 5.45m 6.00 dd(8.7, 7.3) 6.00 dd(8.9, 7.4) 6.00 dd(8.5, 7.4)
17 3.56 (ov) 3.55 d(8.0)
18 6.49 s 6.49 s 6.67 s 6.67 s 6.67 s
19 0.92 s 0.91 s 0.94 s 0.93 s 0.92 s
21 1.55 s 1.55 s 1.76 s 1.76 s 1.77 s
1󸀠 5.20 dd(9.8, 2.0) 5.21 dd(9.7, 2.0) 5.18 dd(9.6, 1.8) 5.18 dd(9.8, 2.0) 5.20 dd(9.8, 2.0)
2󸀠 ax 1.82 ddd ax 1.88 (ov) ax 1.82 (ov) ax 1.87 (ov) ax 1.91 ddd

(13.7, 9.8, 2.2) eq 2.35 (ov) eq 2.44 (ov) eq 2.33 ddd (13.5, 9.8, 2.5)
eq 2.47 (ov) (13.3, 3.2, 2.0) eq 2.36 ddd

(13.5, 3.5, 2.0)
3󸀠 3.91 q-like(2.8) 4.09 q-like(2.8) 3.92 q-like(2.8) 4.07 q-like(2.8) 4.11 q-like(2.8)
4󸀠 3.45 dd(9.6, 2.8) 3.48 dd(9.6, 2.8) 3.45 (ov) 3.47 dd(9.8, 2.8) 3.49 dd(9.6, 2.8)
5󸀠 4.27 (ov) 4.23 dq(9.6, 6.2) 4.26 dq(9.7, 6.2) 4.21 dq(9.8, 6.2) 4.23 dq(9.6, 6.3)
6󸀠 1.32 d(6.2) 1.30 d(6.2) 1.32 d(6.2) 1.29 d(6.2) 1.30 d(6.3)
OMe 3.55 s(3󸀠-OMe) 3.62 s(3󸀠-OMe) 3.55 s(3󸀠-OMe) 3.62 s(3󸀠-OMe) 3.65 s(3󸀠-OMe)

3.41 s(3󸀠󸀠-OMe) 3.43 s(3󸀠󸀠-OMe) 3.44 s(3󸀠󸀠-OMe) 3.40 s(C-3󸀠󸀠󸀠) 3.53 s(3󸀠󸀠󸀠-OMe)
3.52 s(3󸀠󸀠󸀠-OMe) 3.41 s(3󸀠󸀠󸀠-OMe) 3.47 s(3󸀠󸀠󸀠-OMe)

1󸀠󸀠 5.14 br s 5.24 dd(9.7, 1.9) 5.16 d(4.3) 5.22 dd(9.6, 1.7) 5.36 dd(9.6, 1.6)
2󸀠󸀠 ax 2.34 td ax 1.92 ddd ax 2.34 td ax 1.91 ddd ax 1.97 dddd

(12.4, 3.7) (13.9, 9.7, 2.8) (12.4, 3.8) (13.8, 9.6, 2.7) (13.3, 9.6, 2.5)
eq 1.99 dd eq 2.39 (ov) eq 1.99 dd eq 2.39 ddd eq 2.41 (ov)
(12.4, 4.4) (12.4, 4.4) (13.8, 3.4, 1.7)

3󸀠󸀠 3.80 ddd 4.48 (ov) 3.82 ddd 4.46 (ov) 4.60 q-like(2.8)
(12.4, 4.4, 3.0) (12.4, 4.4, 2.9)

4󸀠󸀠 4.05 br s 3.45 dd(9.6, 3.0) 4.08 br d(1.9) 3.44 dd(9.6, 3.0) 3.53 (ov)
5󸀠󸀠 4.21 (ov) 4.15 dq(9.6, 6.3) 4.23 (ov) 4.13 dq(9.6, 6.2) 4.40 dq(9.8, 6.4)
6󸀠󸀠 1.42 d(6.4) 1.40 d(6.3) 1.46 d(6.4) 1.39 d(6.2) 1.45 d(6.4)
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Table 3-11-63 (continued)

H 3-11-258 3-11-259 3-11-262 3-11-264 3-11-265

1󸀠󸀠󸀠 5.14 dd(9.6, 2.0) 5.11 dd(4.1, 2.5) 5.12 dd(9.8, 1.9) 5.09 dd(4.1, 2.3) 5.26 d(3.7)
2󸀠󸀠󸀠 ax 1.87 ddd ax 1.86 (ov) ax 1.85 ddd ax 1.86 (ov) ax 1.75m

(13.6, 9.6, 2.2) eq 2.41 (ov) (13.4, 9.8, 2.5) eq 2.40 (ov) eq 2.49 (ov)
eq 2.38 ddd eq 2.46 (ov)
(13.6, 3.6, 2.0)

3󸀠󸀠󸀠 4.10 q-like(2.8) 3.74 q-like(3.5) 3.73 q-like(3.0) 3.72 q-like(3.7) 3.84 ddd
(11.5, 9.0, 4.8)

4󸀠󸀠󸀠 3.71 dd(9.6, 2.8) 3.62 (ov) 3.56 (ov) 3.62 (ov) 3.54 t(9.0)
5󸀠󸀠󸀠 4.28 dq(9.6, 6.4) 4.51m 4.11 dq(9.6, 6.2) 4.48m 4.41 dq(9.6, 6.2)
6󸀠󸀠󸀠 1.65 d(6.4) 1.44 d(6.4) 1.53 d(6.2) 1.44 d(6.4) 1.52 d(6.2)
1󸀠󸀠󸀠󸀠 4.93 d(7.5)
2󸀠󸀠󸀠󸀠 4.01 dd(8.7, 7.5)
3󸀠󸀠󸀠󸀠 4.22 t(8.7)
4󸀠󸀠󸀠󸀠 4.20 t(8.7)
5󸀠󸀠󸀠󸀠 3.97 ddd

(8.7, 5.2, 2.5)
6󸀠󸀠󸀠󸀠 4.40 dd(11.7, 5.2)

4.56 dd(11.7, 2.5)

Table 3-11-64: 1H NMR spectroscopic data of steroidal saponins 3-11-260, 3-11-261, and 3-11-266∼3-
11-268.

H 3-11-260 3-11-261 3-11-266 3-11-267 3-11-268

1 1.22 t(12) 1.24 t(12) 0.96 td(13, 3) 0.96 td(13, 3) 1.25 t(12)
2.45 dd(12, 4) 2.47 dd(12, 4) 1.84 dt(13, 3) 1.84 dt(13, 3) 2.35 dd(12, 4)

2 3.99 ddd
(12, 10, 4)

4.02 ddd(12, 10, 4) 1.70m, 2.10m 1.70m, 2.11m 4.02 ddd
(12, 10, 4)

3 3.56m 3.59m 3.77m 3.77m 3.55m
6 5.41 br d(4) 5.42 br d(4) 5.42 br d(4) 5.41 br d(3) 5.49 br d(3)
15 3.95 dd(10, 9) 3.95 t(9) 3.96 dd(10, 9) 3.96 dd(10, 9) 3.80 dd(10, 4)

4.23 dd(9, 7) 4.24 dd(9, 7) 4.25 dd(9, 7) 4.25 dd(9, 7) 4.33 dd(10, 2)
16 5.44 ddd

(10, 9, 7)
5.45 td(9, 7) 5.46 ddd(10, 8, 7) 5.46 ddd(10, 8, 7) 4.77 ddd

(8, 4, 2)
17 3.54 d(9) 3.56 d(9) 3.56 d(8) 3.57 d(8) 2.91 d(8)
18 6.47 s 6.47 s 6.48 s 6.48 s 3.76 d(9)

4.71 d(9)
19 0.91 s 0.92 s 0.87 s 0.87 s 0.98 s
21 1.55 s 1.55 s 1.56 s 1.56 s 1.52 s
1󸀠 5.18 dd(9, 2) 5.19 dd(10, 2) 4.82 dd(10, 2) 4.81 dd(10, 2) 5.16 dd(9, 2)
3󸀠 3.91 br q(3) 3.92 br q(3) 3.59m 3.57m 3.89br q(3)
4󸀠 3.45 dd(10, 3) 3.47 dd(9, 3) 3.54∼3.58 (ov) 3.53∼3.57 (ov) 3.44 dd(10, 3)
5󸀠 4.22 dq(10, 6) 4.24 (ov) 3.54∼3.58 (ov) 3.53∼3.57 (ov) 4.22 dq(10, 6)
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Table 3-11-64 (continued)

H 3-11-260 3-11-261 3-11-266 3-11-267 3-11-268

6󸀠 1.31 d(6) 1.33 d(6) 1.45 d(6) 1.46 d(6) 1.29 d(6)
OMe 3.38 s(3󸀠-OMe) 3.45 s(3󸀠-OMe) 3.35 s(3󸀠-OMe) 3.39 s(3󸀠-OMe) 3.37 s(3󸀠-OMe)

3.47 s(3󸀠󸀠-OMe) 3.47 s(3󸀠󸀠-OMe) 3.57 s(3󸀠󸀠󸀠-OMe) 3.55 s(3󸀠󸀠󸀠-OMe) 3.47 s(C-3󸀠󸀠)
3.64 s(3󸀠󸀠󸀠-
OMe)

3.55 s(3󸀠󸀠󸀠-OMe) 3.63 s(3󸀠󸀠󸀠-
OMe)

1󸀠󸀠 5.06 br d(4) 5.16 br d(3) 5.55 dd(10, 2) 5.43 dd(10, 2) 5.01 br d(3)
3󸀠󸀠 4.03 br q(3) 3.82 br d(9) 4.60 br q(3) 4.46 br q(3) 4.02 br q(3)
4󸀠󸀠 3.74 br s 4.09 br s 3.54 dd(9, 3) 3.45 dd(9, 3) 3.73 br s
5󸀠󸀠 4.64 br q(6) 4.25 (ov) 4.39 dq(9, 6) 4.13 dq(9, 6) 4.63 br q(6)
6󸀠󸀠 1.39 d(6) 1.46 d(6) 1.45 d(6) 1.39 d(6) 1.39 d(6)
1󸀠󸀠󸀠 5.14 dd(10, 2) 5.13 dd(10, 2) 5.25 br d(3) 5.08 dd(4, 2) 5.13 dd(10, 2)
3󸀠󸀠󸀠 3.76 br q(3) 3.74 br q(3) 3.82m 3.72 br q(3) 3.76 br q(3)
4󸀠󸀠󸀠 3.55 dd(9, 3) 3.56 dd(9, 3) 3.52 t(9) 3.60 dd(9, 3) 3.55 dd(10, 3)
5󸀠󸀠󸀠 4.11 dq(9, 6) 4.11 dq(9, 6) 4.41 dq(9, 6) 4.47 dq(9, 6) 4.10 dq(10, 6)
6󸀠󸀠󸀠 1.51 d(6) 1.53 d(6) 1.52 d(6) 1.45 d(6) 1.51 d(6)

Table 3-11-65: 1H NMR spectroscopic data of steroidal saponins 3-11-263, and 3-11-269∼3-11-272.

H 3-11-263 3-11-269 3-11-270 3-11-271 3-11-272

1 α 1.24 t(12.4) 1.24 t(12) α 1.32 t(12.4) α 1.31 t(12.2) α 1.31 t(12.4)
β 2.47 (ov) 2.35 dd(12, 4) β 2.42 dd β 2.42 (ov) β 2.40 dd

(13.1, 4.6) (13.2, 4.6)
2 4.03 (ov) 4.02 ddd

(12, 10, 4)
4.06 ddd
(11.7, 8.9, 4.6)

4.06 (ov) 4.03 ddd
(11.7, 8.7, 4.6)

3 3.59 ddd 3.56m 3.63 (ov) 3.62 (ov) 3.62 (ov)
(11.6, 8.9, 5.8)

4 2.50 (ov) – 2.50 (ov) 2.50 (ov) 2.49 (ov)
6 5.41 br d(5.3) 5.48 br d(3) 5.42 br d(4.3) 5.43 br d(4.3) 5.42 br d(5.0)
7 2.70m, 2.16m – 2.50 (ov) 2.50 (ov) 2.49 (ov)

2.22 (ov) 2.21 (ov) 2.19 (ov)
8 2.54 td(10.9,

4.9)
– 2.52 (ov) 2.52 (ov) 2.64 ddd

(11.9, 10.5, 5.7)
9 1.38 (ov) – 1.62 td(12.1,

3.0)
1.61m 1.58m

11 2.23m, 1.57m – 1.89m, 1.65m 1.90m, 1.62m 1.83m, 1.65m
12 2.47m, 1.84m – 2.11m, 1.76m 2.10m, 1.77m 2.16m, 1.85m
14 3.64 dd(12.3,

5.3)
3.63 (ov) 3.65 t(4.4)

15 4.32 dd(9.4, 7.4) 3.81 dd(10, 4) 7.50 d(1.8) 7.50 d(1.8) 7.51 d(1.8)
4.01 t(9.0) 4.33 dd(10, 2)

16 6.01 dd(8.8, 7.4) 4.78 ddd
(8, 4, 2)

6.50 d(1.8) 6.50 d(1.8) 6.53 d(1.8)
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Table 3-11-65 (continued)

H 3-11-263 3-11-269 3-11-270 3-11-271 3-11-272

17 2.92 d(8)
18 6.67 s 3.77 d(8),

4.71 d(8)
19 0.94 s 0.98 s 1.09 s 1.08 s 1.02 s
21 1.77 s 1.53 s 2.21 s 2.21 s 2.21 s
1󸀠 5.18 dd(9.8, 1.8) 5.16 dd(9, 2) 5.19 dd(9.6, 1.8) 5.21 dd(9.6, 1.9) 5.20 dd(9.6,

1.8)
2󸀠 ax 1.81 ddd – ax 1.82 ddd ax 1.89 (ov) ax 1.82 (ov)

(13.7, 9.8, 2.4) (13.8, 9.6, 2.3) eq 2.39 (ov) eq 2.48 (ov)
eq 2.47 (ov) eq 2.48 ddd

(13.8, 3.5, 1.8)
3󸀠 3.91 q-like(2.8) 3.88 br q(3) 3.92 q-like(2.8) 4.08 (ov) 3.93 q-like(2.9)
4󸀠 3.44 dd(9.6, 2.8) 3.43 dd(10, 3) 3.45 dd(9.6, 2.8) 3.48 dd(9.6, 2.5) 3.46 (ov)
5󸀠 4.26 dq(9.6, 6.2) 4.19 dq(10, 6) 4.25 dq(9.6, 6.2) 4.23 (ov) 4.25 (ov)
6󸀠 1.31 d(6.2) 1.29 d(6) 1.31 d(6.2) 1.30 d(6.2) 1.32 d(6.1)
OMe 3.54 s(3󸀠-OMe) 3.34 s(3󸀠-OMe) 3.55 s(3󸀠-OMe) 3.63 s(3󸀠-OMe) 3.56 s(3󸀠-OMe)

3.41 s(3󸀠󸀠-OMe) 3.54 s(3󸀠󸀠-OMe) 3.41 s(3󸀠󸀠-OMe) 3.45 s(3󸀠󸀠󸀠-OMe) 3.45 s(3󸀠󸀠-OMe)
3.52 s(3󸀠󸀠󸀠-OMe) 3.62 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe) 3.47 s(3󸀠󸀠󸀠-OMe)

1󸀠󸀠 5.13 br d(2.0) 4.98 br d(3) 5.14 d(3.6) 5.24 dd(9.6, 1.8) 5.17 d(3.4)
2󸀠󸀠 ax 2.33 td(12.4,

3.7)
– ax 2.33 td(12.3,

3.6)
ax 1.94 (ov) ax 2.36 td(12.5,

3.7)
eq 1.99 dd(12.4,
4.4)

eq 1.99 dd(12.3,
4.5)

eq 2.43 (ov) eq2.01 dd(12.5,
4.4)

3󸀠󸀠 3.80 ddd 3.97 br q(3) 3.80 ddd 4.45 q-like(2.9) 3.83 ddd
(12.4, 4.4, 2.9) (12.3, 4.5, 2.9) (12.2, 4.4, 2.8)

4󸀠󸀠 4.04 br d(2.1) 3.67 br s 4.04 br d(2.5) 3.39 dd(9.6, 2.9) 4.09 br s
5󸀠󸀠 4.23 (ov) 4.60 br q(6) 4.22 (ov) 4.13 dq(9.6, 6.2) 4.25 (ov)
6󸀠󸀠 1.41 d(6.4) 1.34 d(6) 1.41 d(6.4) 1.36 d(6.2) 1.47 d(6.6)
1󸀠󸀠󸀠 5.14 dd(9.6, 1.8) 5.14 dd(10, 2) 5.13 dd(9.6, 1.6) 5.00 (ov) 5.13 dd(9.6,

1.9)
2󸀠󸀠󸀠 ax 1.87 ddd – ax 1.87 ddd ax 1.99 (ov) ax 1.88 (ov)

(13.4, 9.6, 2.5) (13.5, 9.6, 2.4) eq 2.33 (ov) eq 2.49 (ov)
eq 2.38 ddd eq 2.38 ddd
(13.4, 3.4, 1.8) (13.8, 3.7, 2.1)

3󸀠󸀠󸀠 4.10 q-like(2.8) 4.13 br q(3) 4.10 q-like(2.8) 3.98 (ov) 3.74 q-like(3.0)
4󸀠󸀠󸀠 3.71 dd(9.6, 2.8) 3.68 dd(10, 3) 3.71 dd(9.6, 2.8) 4.18 (ov) 3.57 (ov)
5󸀠󸀠󸀠 4.28 dq(9.6, 6.2) 4.27 dq(10, 6) 4.28 dq(9.6, 6.2) 4.66m 4.12 dq(9.7,

6.2)
6󸀠󸀠󸀠 1.65 d(6.2) 1.62 d(6) 1.64 d(6.2) 1.47 d(6.4) 1.55 d(6.2)
1󸀠󸀠󸀠󸀠 4.94 d(7.8) 4.94 d(8) 4.93 d(7.8) 4.99 (ov)
2󸀠󸀠󸀠󸀠 4.02 dd(8.8, 7.8) 3.99 dd(8, 9) 4.01 dd(8.9, 7.8) 3.97 dd(8.7, 7.8)
3󸀠󸀠󸀠󸀠 4.24 t(8.9) 4.22 t(9) 4.23 t(8.7) 4.20 t(8.7)
4󸀠󸀠󸀠󸀠 4.20 t(8.9) 4.17 t(9) 4.19 t(9.0) 4.04 t(8.7)
5󸀠󸀠󸀠󸀠 3.97 ddd 3.97m 3.96 ddd 4.16 (ov)

(8.9, 5.3, 2.5) (9.2, 5.5, 2.6)
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Table 3-11-65 (continued)

H 3-11-263 3-11-269 3-11-270 3-11-271 3-11-272

6󸀠󸀠󸀠󸀠 4.40 dd(11.7,
5.3)

4.38 dd(12, 5) 4.39 dd(11.7,
5.5)

4.34 dd(11.8,
6.5)

4.56 dd(11.7,
2.5)

4.55 dd(12, 2) 4.55 dd(11.7,
2.6)

4.85 dd(11.8,
1.5)

1󸀠󸀠󸀠󸀠󸀠 5.22 d(8.1)
2󸀠󸀠󸀠󸀠󸀠 4.06 dd(8.7, 8.1)
3󸀠󸀠󸀠󸀠󸀠 4.27 t(8.7)
4󸀠󸀠󸀠󸀠󸀠 4.22 t(8.7)
5󸀠󸀠󸀠󸀠󸀠 3.97 (ov)
6󸀠󸀠󸀠󸀠󸀠 4.38 dd(11.8,

5.7)
4.54 dd(11.8,
2.4)

Table 3-11-66: 1H NMR spectroscopic data of steroidal saponins 3-11-273∼3-11-277.

H 3-11-273 3-11-274 3-11-275 3-11-276 3-11-277

1 1.29 t(12.8) 1.28 t(12.6) 1.28 t(12.6) α 1.33 t(12.2) 3.61 d(9.2)
2.35 dd(12.8,
4.3)

2.33 dd(12.6,
4.8)

2.33 dd(12.6,
4.6)

β 2.42 dd(12.5,
4.7)

2 3.99 (ov) 3.96 ddd 3.99 (ov) 4.07 (ov) 3.99 t(9.2)
(12.6, 9.0, 4.8)

3 3.59 ddd 3.57 ddd 3.58 ddd 3.64m 3.79 (ov)
(11.4, 8.9, 5.7) (11.8, 9.0, 5.5) (11.5, 8.9, 5.6)

4 2.50 dd(13.9,
5.7)

2.51 dd(13.1,
5.5)

2.48 dd(14.0,
5.6)

2.54m 2.56m

2.46 (ov) 2.45 (ov) 2.45 (ov)
6 5.43 dd(3.2,

1.7)
5.43 br d(4.8) 5.43 br d(4.9) 5.44 t like(2.8) 5.76 br d(3.9)

7 2.65m, 2.22m 2.65m, 2.21m 2.65m, 2.21m 2.33 (ov) 2.30 (ov)
8 2.70m 2.69m 2.69m 2.74 dt

(13.0, 8.7)
2.73 ddd
(12.2, 10.8, 5.3)

9 1.60 td(11.4,
5.5)

1.59 td(11.3,
5.3)

1.58 td(11.3,
5.4)

1.62 td(12.0,
4.5)

1.95 (ov)

11 1.78m, 1.74m 1.78m, 1.73m 1.78m, 1.74m 1.77m, 1.70m 3.05m, 2.05m
12 1.97 td(13.5,

4.5)
1.97 (ov) 1.97 (ov) 1.98 (ov) 2.06m

2.89 dt(13.5,
3.2)

2.88 dt(13.3,
3.1)

2.89 dt(13.5,
3.2)

1.92 dt(13.5,
3.9)

1.97m

15 7.53 d(2.0) 7.52 d(2.0) 7.53 d(1.9) 7.45 d(1.9) 7.43 d(1.8)
16 6.69 d(2.0) 6.68 d(2.0) 6.69 d(1.9) 6.42 d(1.9) 6.41 d(1.8)
18 1.49 s 1.53 s
19 0.88 s 0.87 s 0.87 s 1.12 s 1.37 s

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



480 | 3 Saponins

Table 3-11-66 (continued)

H 3-11-273 3-11-274 3-11-275 3-11-276 3-11-277

21 2.20 s 2.19 s 2.20 s 2.23 s 2.21 s
1󸀠 5.18 dd(9.6,

1.8)
5.20 dd(9.6,
1.9)

5.20 dd(9.6,
1.8)

5.20 dd(9.6,
1.8)

5.25 dd(9.6,
1.8)

2󸀠 1.82 ddd 1.90 ddd 1.90 ddd ax 1.82 (ov) ax 1.81 ddd
(13.5, 9.6, 2.3) (13.3, 9.6, 2.3) (13.5, 9.6, 2.3) eq 2.48 ddd (13.8, 9.6, 2.3)
2.46 ddd 2.38 ddd 2.37 (ov) (13.7, 3.2, 1.8) eq 2.46 ddd
(13.5, 3.4, 1.8) (13.3, 3.7, 1.9) (13.8, 3.7, 2.0)

3󸀠 3.91 q like(2.8) 4.11 q like(2.8) 4.10 q like(2.8) 3.92 (ov) 3.91 q-like(2.8)
4󸀠 3.44 dd(9.6,

2.8)
3.49 dd(9.6,
2.8)

3.49 dd(9.6,
2.8)

3.47 dd(9.4,
2.8)

3.44 dd(9.6,
2.8)

5󸀠 4.24 dq(9.6,
6.2)

4.22 dq(9.6,
6.2)

4.22 (ov) 4.27 (ov) 4.24 (ov)

6󸀠 1.30 d(6.2) 1.29 d(6.2) 1.29 d(6.2) 1.33 d(6.1) 1.31 d(6.2)
OMe 3.54 s(3󸀠-OMe) 3.65 s(3󸀠-OMe) 3.64 s(3󸀠-OMe) 3.55 s(3󸀠-OMe) 3.54 s(3󸀠-OMe)

3.41 s(3󸀠󸀠-OMe) 3.35 s(3󸀠󸀠󸀠-OMe) 3.35 s(3󸀠󸀠󸀠-OMe) 3.43 s(3󸀠󸀠-OMe) 3.41 s(3󸀠󸀠-OMe)
3.52 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe)

1󸀠󸀠 5.13 br d(3.4) 5.35 dd(9.5,
1.7)

5.36 dd(9.6,
1.5)

5.18 br s 5.13 br s

2󸀠󸀠 2.33 td(12.3,
3.4)

1.93 (ov) 1.93 (ov) ax 2.33 (ov) ax 2.37 td
(12.4, 3.7)

1.99 dd(12.3,
4.4)

2.40 (ov) 2.40 (ov) eq 2.02 dd
(12.4, 4.4)

eq 1.99 dd
(12.4, 4.4)

3󸀠󸀠 3.79 ddd 4.60 ddd 4.53 (ov) 3.84 ddd 3.80 ddd
(12.3, 4.4, 3.0) (3.5, 3.2, 2.6) (12.1, 4.4, 2.7) (12.2, 4.4, 3.0)

4󸀠󸀠 4.04 br d(3.0) 3.53 dd(9.4,
2.6)

3.49 dd(9.6,
2.7)

4.23 br s 4.04 br d(2.1)

5󸀠󸀠 4.22 (ov) 4.40 dq(9.4,
6.2)

4.36 (ov) 4.28 (ov) 4.23 (ov)

6󸀠󸀠 1.41 d(6.6) 1.45 d(6.2) 1.42 d(6.2) 1.71 d(6.6) 1.41 d(6.6)
1󸀠󸀠󸀠 5.13 dd(9.6,

1.6)
5.26 d(3.2) 5.21 br s 4.94 d(7.8) 5.15 dd(9.7,

1.9)
2󸀠󸀠󸀠 1.86 ddd 1.74m 1.69m ax 4.02 dd ax 1.86 ddd

(13.3, 9.6, 2.5) 2.47 (ov) 2.44 (ov) (8.5, 7.8) (13.3, 9.7, 2.6)
2.37 ddd eq 2.38 (ov)
(13.3, 3.4, 1.6)

3󸀠󸀠󸀠 4.09 q-like(2.8) 3.83 ddd 4.00 (ov) 4.28 (ov) 4.10 q-like(2.8)
(11.4, 9.2, 5.0)

4󸀠󸀠󸀠 3.70 dd(9.6,
2.8)

3.54 t(9.2) 3.82 t(9.1) 4.31 t(8.5) 3.71 dd(9.6,
2.8)

5󸀠󸀠󸀠 4.28 dq(9.6,
6.2)

4.41 dq(9.2,
6.2)

4.37 dq(9.1,
6.2)

3.92 (ov) 4.28 dq(9.6,
6.2)

6󸀠󸀠󸀠 1.64 d(6.2) 1.52 d(6.2) 1.55 d(6.2) 4.53 (ov) 1.65 d(6.2)
1󸀠󸀠󸀠󸀠 4.93 d(7.8) 5.27 d(7.8) 5.20 d(7.8) 4.94 d(7.6)
2󸀠󸀠󸀠󸀠 4.00 dd(8.3,

7.8)
3.98 dd(8.4,
7.8)

4.10 dd(8.3,
7.8)

4.01 dd(8.8,
7.6)
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Table 3-11-66 (continued)

H 3-11-273 3-11-274 3-11-275 3-11-276 3-11-277

3󸀠󸀠󸀠󸀠 4.24 dd(8.9,
8.3)

4.24 t(8.4) 4.22 t(8.5) 4.23 t(8.7)

4󸀠󸀠󸀠󸀠 4.20 t(8.9) 4.21 dd(9.1,
8.4)

4.19 t(8.5) 4.20 t(8.9)

5󸀠󸀠󸀠󸀠 3.96 ddd 3.92 ddd 3.99 (ov) 3.97 ddd
(8.9, 5.3, 2.3) (9.1, 5.3, 2.5) (9.2, 5.3, 2.7)

6󸀠󸀠󸀠󸀠 4.40 dd(11.7,
5.3)

4.35 (ov) 4.27 (ov) 4.41 dd(11.7,
5.3)

4.55 dd(11.6,
2.3)

4.53 (ov) 4.53 (ov) 4.56 dd(11.7,
2.7)

Table 3-11-67: 1H NMR spectroscopic data of steroidal saponins 3-11-278∼3-11-282.

H 3-11-278 3-11-279 3-11-280 3-11-281 3-11-282

1 2.30 d(12.6) 4.36 br s 4.39 d(1.3) 1.31 t(12.3) 1.32 t(12.9)
2.64 d(12.6) 2.39 dd(13.0,

4.6)
2.39 dd(12.9,
4.6)

2 4.05 ddd
(12.0, 9.0, 4.6)

4.05 ddd
(11.6, 8.9, 4.6)

3 4.79 dd(12.5,
7.3)

4.85 ddd
(12.6, 7.6, 1.3)

4.87 ddd
(12.6, 7.5, 1.3)

3.63m 3.63m

4 2.98 dd(13.7,
7.3)

2.99 dd(13.5,
7.6)

3.00 dd(13.5,
7.5)

2.53 (ov) 2.54 (ov)

2.70 (ov) 2.72 (ov) 2.75 (ov)
6 5.56 br s 5.76 br d(5.5) 5.76 br d(5.7) 5.42 br s 5.42 br s
7 2.37m 2.40m 2.40m 2.25m 2.25m
8 2.69 (ov) 2.68 ddd 2.67 ddd 2.72 ddd 2.73 ddd

(12.3, 10.5, 5.3) (12.6, 10.3, 5.6) (12.4, 10.4, 6.2) (12.2, 10.1, 6.1)
9 1.74m 2.14 td(11.7,

4.1)
2.15 td(11.9,
3.8)

1.56 td(12.4,
4.6)

1.56 td(12.2,
4.4)

11 1.73m, 1.57m 2.88m, 1.96m 2.91m, 1.96m 1.77m, 1.71m 1.77m, 1.70m
12 1.95m 2.08m, 1.99m 2.08m, 1.99m 1.96m, 1.75m 1.96m, 1.75m
15 7.46 d(1.8) 7.42 d(1.8) 7.44 d(1.8)
16 6.42 d(1.8) 6.40 d(1.8) 6.42 d(1.8) 6.18 d(1.6) 6.19 d(1.6)
18 1.49 s 1.51 s 1.52 s 1.44 s 1.44 s
19 1.08 s – 1.15 s 1.11 s 1.11 s
20 5.55 qd(6.7,

1.6)
5.54 qd(6.7,
1.6)

21 2.24 s 2.24 s 2.24 s 1.39 d(6.7) 1.39 d(6.7)
1󸀠 5.32 dd(9.2,

1.9)
5.32 dd(9.2,
2.1)

5.32 dd(9.2,
1.8)

5.21 dd(9.7,
1.6)

5.20 dd(9.6,
1.8)
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Table 3-11-67 (continued)

H 3-11-278 3-11-279 3-11-280 3-11-281 3-11-282

2󸀠 1.93 ddd 1.90 ddd 2.50 ddd 1.83 ddd 1.82 ddd
(13.8, 9.2, 2.1) (13.8, 9.2, 2.2) (14.0, 4.1, 1.8) (13.6, 9.7, 2.1) (13.7, 9.6, 2.2)
2.52 ddd 2.49 (ov) 1.92 (ov) 2.48 (ov) 2.48 (ov)
(13.8, 3.9, 1.9)

3󸀠 3.95 q-like(2.8) 3.93 q-like(2.8) 3.92 q-like(2.8) 3.93 q-like(2.8) 3.91 q-like(2.8)
4󸀠 3.52 dd(9.2,

2.8)
3.50 dd(9.2,
2.8)

3.48 dd(9.6,
2.8)

3.45 (ov) 3.45 dd(9.6,
2.8)

5󸀠 4.23 dq(9.2,
6.4)

4.20 dq(9.2,
6.4)

4.22 (ov) 4.25 (ov) 4.25 (ov)

6󸀠 1.34 d(6.4) 1.29 d(6.4) 1.29 d(6.2) 1.32 d(6.2) 1.31 d(6.2)
OMe 3.53 s(3󸀠-OMe) 3.52 s(3󸀠-OMe) 3.64 s(3󸀠-OMe) 3.56 s(3󸀠-OMe) 3.55 s(3󸀠-OMe)

3.45 s(3󸀠󸀠-OMe) 3.44 s(3󸀠󸀠-OMe) 3.41 s(3󸀠󸀠-OMe) 3.46 s(3󸀠󸀠-OMe) 3.41 s(3󸀠󸀠-OMe)
3.47 s(3󸀠󸀠󸀠-OMe) 3.46 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe) 3.47 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe)

1󸀠󸀠 5.14 br d(3.4) 5.14 br d(3.4) 5.14 br s 5.16 br d(3.2) 5.14 br s
2󸀠󸀠 2.35 td(12.4,

3.4)
2.34 td(12.3,
3.4)

2.33 td(12.4,
3.7)

2.35 td(12.4,
3.2)

2.33 td(12.5,
3.7)

2.02 dd(12.4,
4.4)

2.02 dd(12.3,
4.5)

1.99 dd(12.4,
4.3)

2.00 dd(12.4,
4.4)

1.99 dd(12.5,
4.6)

3󸀠󸀠 3.84 ddd 3.82 ddd 3.81 ddd 3.83 ddd 3.80 ddd
(12.4, 4.4, 2.9) (12.3, 4.5, 2.8) (12.4, 4.3, 2.8) (12.4, 4.4, 2.7) (12.5, 4.6, 2.9)

4󸀠󸀠 4.08 br d(2.3) 4.08 br s 4.04 br d(2.0) 4.09 br s 4.05 br d(2.9)
5󸀠󸀠 4.26 q(6.4) 4.26 q(6.4) 4.23 (ov) 4.25 (ov) 4.22 (ov)
6󸀠󸀠 1.46 d(6.4) 1.44 d(6.4) 1.41 d(6.4) 1.47 d(6.6) 1.42 d(6.4)
1󸀠󸀠󸀠 5.12 dd(9.6,

1.5)
5.12 dd(9.6,
1.8)

5.14 dd(9.6,
1.8)

5.13 dd(9.6,
1.6)

5.15 dd(9.8,
1.8)

2󸀠󸀠󸀠 1.86 ddd 1.84 ddd 1.87 ddd 1.86 ddd 1.87 ddd
(13.8, 9.6, 2.3) (13.8, 9.6, 2.5) (13.4, 9.6, 2.3) (13.3, 9.6, 2.3) (13.5, 9.8, 2.5)
2.49m 2.47 (ov) 2.38 (ov) 2.49 (ov) 2.38 (ov)

3󸀠󸀠󸀠 3.74 q-like(2.9) 3.73 q-like(2.9) 4.10 q-like(2.8) 3.74 q-like(3.0) 4.10 q-like(2.9)
4󸀠󸀠󸀠 3.56 dd(9.6,

2.9)
3.53 dd(9.8,
2.9)

3.70 dd(9.6,
2.8)

3.58 dd(9.5,
3.0)

3.71 dd(9.8,
2.9)

5󸀠󸀠󸀠 4.12 dq(9.6,
6.2)

4.09 dq(9.8,
6.4)

4.28 dq(9.6,
6.2)

4.12 dq(9.5,
6.2)

4.29 dq(9.8,
6.2)

6󸀠󸀠󸀠 1.54 d(6.2) 1.52 d(6.4) 1.64 d(6.2) 1.54 d(6.2) 1.65 d(6.2)
1󸀠󸀠󸀠󸀠 4.93 d(7.8) 4.94 d(7.8)
2󸀠󸀠󸀠󸀠 4.01 dd(9.0,

7.8)
4.02 dd(8.7,
7.8)

3󸀠󸀠󸀠󸀠 4.23 t(9.0) 4.24 t(8.7)
4󸀠󸀠󸀠󸀠 4.20 t(9.0) 4.21 dd(9.2,

8.7)
5󸀠󸀠󸀠󸀠 3.96 ddd 3.97 ddd

(9.0, 5.3, 2.7) (9.2, 5.2, 2.5)
6󸀠󸀠󸀠󸀠 4.40 dd(11.7,

5.3)
4.41 dd(11.7,
5.2)

4.56 dd(11.7,
2.7)

4.56 dd(11.7,
2.5)
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Table 3-11-68: 1H NMR spectroscopic data of steroidal saponins 3-11-283∼3-11-285.

H 3-11-283 3-11-284 3-11-285

1 1.33 (ov) 1.33 t(12.4) 1.34 t(12.4)
2.42 dd(12.8, 4.6) 2.42 dd(13.1, 4.6) 2.42 dd(13.1, 4.6)

2 4.06 ddd(12.0, 9.0, 4.6) 4.06 ddd(12.8, 8.9, 4.6) 4.06 ddd(12.2, 9.1, 4.6)
3 3.64m 3.64m 3.64m
4 2.53 (ov) 2.53 (ov) 2.53m
6 5.41 (ov) 5.40 (ov) 5.43 t-like(2.5)
7 2.25 (ov) 2.25m 2.25m
8 2.67 ddd(12.6, 10.3, 6.0) 2.66 ddd(12.6, 10.2, 6.0) 2.70 ddd(12.4, 10.7, 5.9)
9 1.57m 1.57m 1.59 (ov)
11 1.83m, 1.73m 1.83m, 1.73m 1.72m
12 1.86m 1.86m 2.32m, 1.85m
16 6.17 d(1.6) 6.17 d(1.6) 6.41 s
18 1.40 s 1.39 s 1.49 s
19 1.11 s 1.10 s 1.10 s
20 5.41 qd(6.7, 1.6) 5.42 qd(6.7, 1.6)
21 1.37 d(6.7) 1.36 d(6.7) 1.65 s
1󸀠 5.21 dd(9.6, 1.8) 5.20 dd(9.6, 1.8) 5.21 dd(9.6, 1.9)
2󸀠 1.83 (ov), 2.48 (ov) 1.82 ddd(13.8, 9.6, 2.3) 1.81 ddd(13.5, 9.6, 2.1)

2.48 ddd(13.8, 3.2, 1.8) 2.48 ddd(13.5, 3.4, 1.9)
3󸀠 3.93 q-like(2.8) 3.92 q-like(2.8) 3.92 q-like(2.8)
4󸀠 3.45 (ov) 3.45 dd(9.6, 2.8) 3.45 dd(9.4, 2.8)
5󸀠 4.25 (ov) 4.25 dq(9.6, 6.2) 4.25 (ov)
6󸀠 1.33 d(6.2) 1.31 d(6.2) 1.31 d(6.2)
OMe 3.56 s(3󸀠-OMe) 3.54 s(3󸀠-OMe) 3.16 s(20-OMe)

3.45 s(3󸀠󸀠-OMe) 3.40 s(3󸀠󸀠-OMe) 3.54 s(3󸀠-OMe)
3.47 s(3󸀠󸀠󸀠-OMe) 3.52 s(3󸀠󸀠󸀠-OMe) 3.40 s(3󸀠󸀠-OMe)

3.52 s(3󸀠󸀠󸀠-OMe)
1󸀠󸀠 5.17 br d(2.4) 5.17 br d(2.7) 5.13 br d(2.0)
2󸀠󸀠 2.36 td(12.6, 2.4) 2.34 td(12.3, 2.7) 2.33 td(12.3, 2.0)

2.00 dd(12.6, 4.4) 1.99 dd(12.3, 4.4) 1.99 dd(12.3, 4.2)
3󸀠󸀠 3.83 ddd(12.6, 4.4, 2.7) 3.80 ddd(12.3, 4.4, 3.0) 3.80 ddd(12.3, 4.2, 3.0)
4󸀠󸀠 4.09 br s 4.04 br s 4.04 br s
5󸀠󸀠 4.25 (ov) 4.22 (ov) 4.22 (ov)
6󸀠󸀠 1.47 d(6.6) 1.42 d(6.4) 1.42 d(6.4)
1󸀠󸀠󸀠 5.13 dd(9.6, 1.6) 5.14 dd(9.6, 1.6) 5.14 dd(9.6, 2.0)
2󸀠󸀠󸀠 1.86 (ov), 2.49 (ov) 1.86 ddd(13.7, 9.6, 2.5) 1.86 (ov), 2.37m

2.38 ddd(13.7, 3.5, 1.6)
3󸀠󸀠󸀠 3.74 q-like(2.8) 4.10 q-like(2.8) 4.10 q-like(2.8)
4󸀠󸀠󸀠 3.57 dd(9.5, 2.8) 3.71 dd(9.6, 2.8) 3.71 dd(9.6, 2.8)
5󸀠󸀠󸀠 4.12 dq(9.5, 6.2) 4.28 dq(9.6, 6.2) 4.28 dq(9.6, 6.2)
6󸀠󸀠󸀠 1.54 d(6.2) 1.65 d(6.2) 1.65 d(6.2)
1󸀠󸀠󸀠󸀠 4.95 d(7.8) 4.94 d(7.7)
2󸀠󸀠󸀠󸀠 4.01 dd(9.6, 7.8) 4.01 dd(8.7, 7.7)
3󸀠󸀠󸀠󸀠 4.25 t(9.6) 4.25 t(8.7)
4󸀠󸀠󸀠󸀠 4.20 t(9.6) 4.21 t(8.7)
5󸀠󸀠󸀠󸀠 3.97 ddd(9.6, 5.6, 2.7) 3.97 ddd(8.7, 5.3, 2.4)
6󸀠󸀠󸀠󸀠 4.41 dd(11.2, 5.6) 4.41 dd(11.7, 5.3)

4.56 dd(11.2, 2.7) 4.56 dd(11.7, 2.4)
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1-deoxychiisanoside 56
11,21-dioxo-2β,3β,15α-trihydroxyurs-12-ene-

2-O-β-D-glucopyranoside 292
11,21-dioxo-3β,15α,24-trihydroxyurs-12-ene-

24-O-β-D-glucopyranoside 292
11-dehydroxymogroside III 327
11-deoxyisochiisanoside 56
11-deoxymogroside III 327
11-oxomogroside II A1 327
11-oxomogroside III 327
11-oxomogroside IV A 327
12,20-β-O-dibenzoylbenzoylsarcostin-3-O-β-D-

digitalopyranosyl-(1→4)-β-D-oleandro-
pyranosyl-(1→4)-β-D-cymaropyranosyl-
(1→4)-β-D-cymaropyranoside 451

12,20-β-O-dibenzoylsarcostin-3-O-β-D-
digitalopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
oleandropyranoside 451

12-β-O-cinnamoyl-20-O-benzoylsarcostin-3-O-β-
D-digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 451

12-β-O-cinnamoylsarcostin-3-O-β-D-
digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 451

12-O-acetyl-20-O-(N-methyl)anthraniloyl-5,6-
dihydrosarcostin 3-O-β-D-glucopyranosyl-
(1→4)-6-deoxy-3-O-methyl-β-D-allo-
pyranosyl-(1→4)-β-D-cymaropyranosyl-
(1→4)-β-D-cymaropyranoside 450

12-O-cinnamoyldeacetylmetaplexigenin-3-O-β-
D-digitalopyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 435

12β-O-acetylboucerin-3-O-β-D-glucopyranosyl-
(1→4)-β-D-thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 451

12β-O-o-hydroxybenzoylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-6-deoxy-3-O-
methyl-β-D-allopyranosyl-(1→4)-β-D-

cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 450

12β-O-o-hydroxybenzoylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-β-D-
thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 450

12β-O-tigloyl-20-O-acetylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-6-deoxy-3-O-
methyl-β-D-allopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 450

12β-O-tigloyl-20-O-acetylboucerin-3-O-β-D-
glucopyranosyl-(1→4)-β-D-
quinovopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 450

12β-O-tigloylboucerin-3-O-β-D-glucopyranosyl-
(1→4)-6-deoxy-3-O-methyl-β-D-
allopyranosyl-(1→4)-β-D-cymaropyranosyl-
(1→4)-β-D-cymaropyranoside 450

12β-O-tigloylboucerin-3-O-β-D-glucopyranosyl-
(1→4)-β-D-thevetopyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
cymaropyranoside 450

15-deoxoeucosterol-3-O-{O-α-L-
rhamnopyranosyl-(l→2)-O-[β-D-
glucopyranosyl-(l→2)-O-β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-arabinopyranosyl-
(l→6)-β-D-glucopyranside} 319

16α-methoxyl-3β-[(O-α-L-rhamnopyranosyl-
(1→2)-O-[α-L-rhamnopyranosyl-(1→4)]-β-D-
glucopyranosyl)oxy]pregn-5-en-20-one
435

16β-hydroxyeucosterol-3-O-{O-α-L-
rhamnopyranosyl-(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} 320

19-oxo-3β,20S,21,24S-tetrahydroxydammar-25-
ene-3-O-{[α-L-rhamnopyranosyl-(1→2)][β-
D-xylopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 21

19-oxo-3β,20S,21-trihydroxy-25-
hydroperoxydammar-23-ene-3-O-{[α-L-
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rhamnopyranosyl(1→2)][β-D-
xylopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 20

19-oxo-3β,20(S)-dihydroxydammar-24-ene-3-O-
[α-L-arabinopyranosyl(2→1)-β-D-
glucopyranosyl]-20-O-β-D-glucopyranoside
20

19-oxo-3β,20(S)-dihydroxydammar-24-ene-3-O-
[β-D-glucopyranosyl(2→1)-β-D-
glucopyranosyl]-20-O-[α-L-
rhamnopyranosyl(6→1)-β-D-
glucopyranoside] 20

1β,2α,3β,20(R)-tetrahydroxydammar-24-ene-
3-O-α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranoside 10

2󸀠,3󸀠-O-diacetylsalsoloside C 145
2󸀠󸀠-O-β-D-xylopyranosylsaikosaponin b2 101
2󸀠󸀠-O-acetyl glycoside B 69
2󸀠-O-acetyl-27-deoxyactein 294
2󸀠-O-acetylactein 294
20-hydroxy-11-oxomogroside IA1 327
20-O-β-D-xylopyranosyl(1→6)-β-D-

glucopyranosyl-20(S)-protopanaxadiol
19

20-O-acetyl russelioside C 450
(20S)-3β,20,25-trihydroxydammar-23-ene-

21,29-dioic acid 3-O-{[α-L-
rhamnopyranosyl(1→6)-β-D-
glucopyranosyl-(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 35

(20S)-3β,20,29-trihydroxydammar-24-ene-21-
carboxylic acid 3-O-{[α-L-
rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl(1→6)-β-D-
glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 35

(20S)-3β,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-O-[α-L-arabinopyranosyl]-
21-O-β-D-glucopyranoside 35

(20S)-3β,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-O-{[α-L-rhamnopyranosyl
(1→6)-β-D-glucopyranosyl
(1→3)]-α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside 35

(20S)-3β,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-O-{[β-D-glucopyranosyl(1→3)]-

α-L-arabinopyranosyl}-21-O-β-D-
glucopyranoside 35

21-methoxyl-3β-[(O-α–L-rhamnopyranosyl-
(1→2)-O-[α-L-rhamnopyranosyl-(1→4)]-β-D-
glucopyranosyl)oxy]pregn-5,16-en-20-one
435

21β-O-benzoylsitakisogenin-3-O-β-D-
glucopyranosyl(1→3)-β-D-
glucuronopyranoside 116

22-epiyamogenin-3-O-α-L-rhamnopyranosyl-
(1→4)-β-D-glucopyranosyl-(1→4)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 396

(22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholest-24-en-1β-yl
α-L-rhamnopyranoside 428

(22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholest-5-en-1β-yl
α-L-rhamnopyranoside 428

(22S)-16β-[(α-L-rhamnopyranosyl)oxy]-3β,22-
dihydroxycholesta-5,24-dien-1β-yl
α-L-rhamnopyranoside 428

(22S)-16β-[(β-D-glucopyranosyl)oxy]-3β,22-
dihydroxy-5α-cholestan-1β-yl
β-D-glucopyranoside 428

(22S)-16β-[(O-β-D-apiofuranosyl-(1→4)-6-O-
acetyl-β-D-glucopyranosyl)oxy]-3β,22-
dihydroxy-5α-cholestan-16β-yl
α-L-rhamnopyranoside 428

23-epi-15-deoxoeucosterol-3-O-{O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-
glucopyranosyl-(1→2)-O-β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-arabinopyranosyl-
(1→6)-β-D-glucopyranoside} 319

23-epi-15-deoxoeucosterol-3-O-{O-α-L-
rhamnopyranosyl(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} 319

23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-
20S,25-epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-
glucopyranoside 1

23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-
20S,25-epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)]-β-D-
xylopyranoside 1

 EBSCOhost - printed on 2/13/2023 3:11 AM via . All use subject to https://www.ebsco.com/terms-of-use



Index of compound names | 489

23-O-acetyl-3β,12β,23S,24R-tetrahydroxy-
20S,25-epoxydammarane
3-O-[β-D-xylopyranosyl(1→2)][β-D-
xylopyranosyl-(1→6)]-β-D-glucopyranoside
1

(23S,24S)-spirosta-5,25(27)-diene-1β,3β,23,24-
tetrol-1-O-{O-(2,3,4-tri-O-acetyl-α-L-
rhamnopyranosyl)-(1→2)-α-L-
arabinopyranosyl} 24-O-β-D-
fucopyranoside 416

(23S,25R)-17α,23-epoxy-29-hydroxy-3β-[(O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranosyl)oxy]lanost-8-en-23,26-
olide 310

(23S,25R)-3β,30,31-trihydroxy-17α,23-epoxy-5α-
lanost-5-en-23,26-olactone
3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} 310

(23S,25R)-3β,30,31-trihydroxy-17α,23-epoxy-5α-
lanost-5-en-23,26-olactone
3-O-{O-β-D-apio-D-furanosyl-(1→2)-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} 310

(23S,25R)-spirost-5-ene-3β,23-diol-23-O-{O-β-D-
glucopyranosyl-(1→6)-β-D-
glucopyranoside} 416

(23S)-17α,23-epoxy-29-hydroxy-3β-[(O-α-L-
rhamnopyranosyl-(1→2)-O-[O-β-D-
glucopyranosyl-(1→2)-β-D-glucopyranosyl-
(1→3)]-O-β-D-glucopyranosyl-(1→2)-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranosyl)oxy]-27-nor-lanost-8-ene-
15,24-dione 320

(23S)-3β-[(O-β-D-apiofuranosyl-(1→2)-O-[β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranosyl)oxy]-17α,23-epo-xy-28,29-
dihydroxy-27-norlanost-8-en-24-one
319

24-hydroxychiisanoside 56
24-O-[α-L-rhamnopyranosyl-(1→2)-β-D-

glucopyranosyl]-28-O-[β-D-glucopyranosyl-

(1→2)-β-D-glucopyranosyl]-16-desoxy-
protoaescigenin 116

24-O-[α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl]-28-O-[β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl]-
protoaescigenin 115

(24S,25S)-3β,24-dihydroxyspirost-5-en-1β-
yl-O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-α-L-
arabinopyranoside 415

(24S,25S)-3β,24-dihydroxyspirost-5-en-1β-
yl-O-α-L-rhamnospyranosyl-(1→2)-α-L-
arabinopyranoside 415

25-methoxycucurbita-5(6),23(E)-dien-19-ol-
3-O-β-D-allopyranoside 327

25-O-ethylcimigenol-3-O-β-D-xylopyranoside
294

25(27)-ene-2β,3β-diol-3-O-β-D-
glucopyranosyl(1→2)-β-D-
galactopyranoside 396

(25R)-12β-hydroxy-5α-spirostan-3β-yl-O-β-D-
glucopyranosyl-(1→3)-O-β-D-
glucopyranosyl-(1→2)-O-[O-α-L-
rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→4)-β-D-
galactopyranoside 378

(25R)-26-[(α-L-rhamnopyranosyl)oxy]-22α-
methoxyfurost-5-ene-3β-yl-O-β-D-
glucopyranosyl-(1→3)-O-[6-acetyl-β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranoside 350

(25R)-3β,6α-dihydroxy-5α-spirostan-12-one-3,6-
di-O-β-D-glucopyranoside 395

(25R)-3β-hydroxy-5α-spirostan-1β-yl-β-D-
glucopyranoside 415

(25R)-3β-hydroxy-5α-spirostan-6α-yl-O-β-D-
xylopyranosyl-(1→2)-β-D-glucopyranoside
416

(25R)-3β-hydroxy-5β-spirostan-12-one-3-O-{β-D-
glucopyranosyl-(1→2)-[α-L-
arabinopyranosyl-(1→6)]-β-D-
glucopyranoside} 395

(25R)-3β-hydroxyspirost-5-en-1β-yl-O-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-α-L-
arabinopyranoside 415

(25R)-3β-[(O-β-D-glucopyranosyl-(1→2)-O-[O-α-
L-rhamnopyranosyl-(1-4)-β-D-
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glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→4)-β-D-
galactopyranosyl)oxy]-5α-spirostane-12-
one 395

(25R)-3β-[(O-β-D-glucopyranosyl-(1→3)-O-β-D-
glucopyranosyl-(1→2)-O-[O-α-L-
rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→4)-β-D-
galactopyranosyl)oxy]-15α-hydroxy-5α-
spirostan-12-one 395

(25R)-5β-spirostane-3β-ol-3-O-{β-D-
glucopyranosyl-(1→2)-[α-L-
arabinopyranosyl-(1→6)]-β-D-
glucopyranoside} 377

(25R)-spirost-5-ene-3β,17α-diol(pennogenin)-
3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[O-β-
xylopyranosyl-(1→5)-α-L-arabinofuranosyl-
(1→4)]-β-D-glucopyranoside} 395

(25S)-26-O-(β-D-glucopyranosyl)-furost-5-ene-
3β,22α,26-triol-3-O-β-D-glucopyranosyl-
(1→2)-β-D-glucopyranosyl-(1→4)-β-D-
glucopyranoside 350

(25S)-3β,5β,22α-22-methoxyfurostane-3,26-
diol-3-O-β-D-xylopyranosyl-(1→2)-β-D-
glucopyranosyl-26-O-β-D-glucopyranoside
349

(25S)-3β,5β,22α-22-methoxyfurostane-3,26-
diol-3-O-β-D-xylopyranosyl-(1→2)-[β-D-
xylopyranosyl-(1→4)]-β-D-glucopyranosyl-
26-O-β-D-glucopyranoside 349

(25S)-3β,5β,22α-furostane-3,22,26-triol-3-O-α-
L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-glucopyranosyl-
26-O-β-D-glucopyranoside 349

(25S)-3β,5β,22α-furostane-3,22,26-triol-3-O-β-
D-xylopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranosyl-26-O-β-D-
glucopyranoside 349

(25S)-5β-spirostane-3β,17α-diol-3-O-β-D-
glucopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranoside 378

(25S)-5β-spirostane-3β,17α-diol-3-O-β-D-
xylopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranoside 378

(25S)-5β-spirostane-3β-ol-3-O-α-L-
rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-
glucopyranoside 377

(25S)-5β-spirostane-3β-ol-3-O-β-D-
xylopyranosyl-(1→2)-[β-D-xylopyranosyl-
(1→4)]-β-D-glucopyranoside 377

26-[(β-D-glucopyranosyl)oxy]-22α-
methoxyfurosta-5,25(27)-diene-3β-yl-O-β-
D-glucopyranosyl-(1→6)-O-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 350

26-[(β-D-glucopyranosyl)oxy]-3β-hydroxy-22α-
methoxyfurosta-5,25(27)-diene-1β-yl-O-β-
D-apipfuranosyl-(1→3)-α-L-
rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-α-L-
arabinopyranoside 349

26-O-β-D-glucopyranosyl-22-methoxy-3β,26-
dihydroxy-(25R)-furost-5-ene-3-O-α-L-
rhamnopyranosyl-(1→4)-α-L-
rhamnopyranosyl-(1→4)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 350

26-O-β-D-glucopyranosyl-22α-hydroxy-5β-
furost-25(27)-ene-1β,3β,6β,26-tetraol-
3-O-β-D-galactopyrnoside 350

26-O-β-D-glucopyranosyl-22α-methoxy-(25R)-
furostan-3β,26-diol-3-O-{β-D-
glucopyranosyl-(1→2)-β-D-
glucopyranoside} 349

26-O-β-D-glucopyranosyl-(25R)-5α-furostan-12-
one-3β,22α,26-triol-3-O-β-D-
glucopyranosyl(1→2)-β-D-glucopyranosyl
(1→4)-β-D-galactopyranoside 351

26-O-β-D-glucopyranosyl-(25S)-5α-furostan-22-
methoxy-2α,3β,26-triol-3-O-β-D-
glucopyranosyl(1→2)-β-D-
glucopyranosyl(1→4)-β-D-
galactopyranoside 350

26-O-β-D-glucopyranosyl-3-O-[{β-D-
xylopyranosyl(1→3)}
{β-D-galactopyranosyl(1→2)}-β-D-
glucopyranosyl(1→4)-β-D-glucopyranosyl]-
5α-furost-20(22)-en-12-one-3β,26-diol
351

26-O-β-D-glucopyranosyl-3-O-[{β-D-
xylopyranosyl(1→3)}
{β-D-galactopyranosyl(1→2)}-β-D-
glucopyranosyl(1→4)-β-D-glucopyranosyl]-
5α-furostan-12-one-3β,22,26-triol 351

26-O-β-D-glucopyranosyl-furost-5(6),20(22)-
dien-3β,26-diol 349
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26-O-β-D-glucopyranosyl(25R)-furost-5-ene-
3β,22α,26-triol-3-O-α-L-rhamnopyranosyl-
(1→4)-β-D-glucopyranosyl-(1→4)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 350

28-O-β-D-glucopyranosyl-6β,23-
dihydroxytormentic acid 268

28-O-β-D-glucopyranosyl-6β-hydroxytormentic
acid 268

2α,3α,19α,23-tetrahydroxyolean-12-ene-28-O-β-
D-galactoside 161

2α,3α,23-trihydroxyurs-12-en-24,28-dioic acid
28-β-D-glucopyranosyl ester 268

2α,3β,12β,20S-tetrahydroxydammar-24-ene-
3-O-β-D-glucopyranosyl-20-O-[β-D-6-O-
acetylglucopyranosyl-(1→2)-β-D-
glucopyranoside] 20

2α,3β,12β,20S-tetrahydroxydammar-24-ene-
3-O-[β-D-glucopyranosyl(1→4)-β-D-
glucopyranosyl]-20-O-[β-D-xylopyranosyl-
(1→6)-β-D-glucopyranoside] 20

2α,3β,23-trihydroxyurs-12,19-dien-28-oic acid
28-O-β-D-glucopyranoside 278

2α,3β-dihydroxyurs-12,20(30)-dien-28-oic acid
3-O-{O-β-D-glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]β-D-glucopyranoside}
279

2β,3β,17,23-tetrahydroxy-28-norolean-12-en-16-
one-3-O-α-L-arabinopyranosyl(1→2)-α-L-
arabinopyranosyl(1→6)-[α-L-
rhamnopyranosyl(1→2)]-β-D-
glucopyranoside 251

2β,3β,17,23-tetrahydroxy-28-norolean-12-en-16-
one-3-O-α-L-arabinopyranosyl(1→2)-α-L-
arabinopyranosyl(1→6)-β-D-
glucopyranoside 251

3󸀠󸀠,6󸀠󸀠-O,O-diacetylsaikosaponin b2 101
3-β-O-[α-L-rhamnopyranosyl-(1→3)-β-D-

glucuronopyranosyl]-2β,3β-dihydroxy-23-
oxo-olean-12-en-28-oic
acid-28-O-β-D-glucopyranosyl ester 199

3-β-O-[α-L-rhamnopyranosyl(1→3)-β-D-
glucuronopyranosyl]22β,3β,23-
trihydroxyolean-12-en-28-oic
acid-28-O-β-D-glucopyranosyl ester 161

3-β-O-[α-L-rhamnopyranosyl(1→3)-β-D-
glucuronopyranosyl]2β,3β-dihydroxyolean-

12-en-28-oic acid 28-O-β-D-glucopyranosyl
ester 161

3-β-O-[β-glucuronopyranosyl]-2β,3β-dihydroxy-
30-norolean-12,20(29)-diene-23,28-dioic
acid 28-O-[glucopyranosyl] ester 254

3-O-{2󸀠-(2󸀠󸀠-O-glycolyl)-glyoxylyl-β-D-
glucuronopyranosyl}28-O-β-D-
glucopyranosyl olean-12-en-3β-ol-28-oic
acid 145

3-O-{2󸀠-O-glycolyl)-glyoxylyl-β-D-
glucuronopyranosyl}-olean-12-en-3β-ol-28-
oic acid 135

3-O-α-L-arabinofuranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-β-D-
glucopyranosyl-21β,22α-di-O-
angeloylprotoaescigenin 115

3-O-α-L-arabinofuranosyl-(1→3)-[β-D-
xylopyranosyl-(1→2)]-β-D-glucopyranosyl-
21β,22α-di-O-angeloylprotoaescigenin
115

3-O-α-L-arabinopyranosyl echinocystic
acid-28-O-α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester 161

3-O-α-L-arabinopyranosyl-(1→2)-β-D-
glucuronopyranosyl-21β,22α-di-O-
angeloylprotoaescigenin 115

3-O-α-L-arabinopyranosyl-(1→3)-[β-D-
galactopyranosyl-(1→2)]-β-D-
glucuronopyranosyl-21β,22α-di-O-angeloy
barringtogenol C 115

3-O-[α-L-arabinopyranosyl]-hederagenin
28-O-[β-D-glucopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester 162

3-O-α-L-arabinopyranosyl(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl-oleanolic acid 136

3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl]-3β,23-dihydroxy-olean-
18-en-28-oic acid
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
6-O-acetylglucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester 244

3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl]-hederagenin
28-O-{α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-[α-L-
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arabinopyranosyl-(1→2)]-β-D-
glucopyranosyl} ester 162

3-O-[α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl]-hederagenin
28-O-{α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-[β-D-xylopyranosyl-
(1→2)-]β-D-glucopyranosyl} ester
162

3-O-[α-L-rhamnopyranosyl-(1→2)]-[β-D-
glucopyranosyl (1→3)]-β-D-glucopyranosyl-
26-O-β-D-glucopyranosyl
cholest-5-ene-16,22-dione 351

3-O-[α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-
glucuronopyranosyl]-3β,22α,27-
trihydroxyolean-12-en-16-one 108

3-O-[α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→2)-β-D-
glucuronopyranosyl]-3β,22α-
dihydroxyolean-12-en-16-one 108

3-O-[α-L-rhamnopyranosyl-(1→2)]-[β-D-
glucopyranosyl-(1→3)]-β-D-
glucopyranosyl-27-hydroxylpennogenin
396

3-O-(α-L-rhamnopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→4)-α-L-
arabinopyranosyl) cyclamiretin A 86

3-O-[α-L-rhamnopyranosyl-(1→2-)β-D-
glucopyranosyl]-3β-
hydroxyolean-11,13(18)-dien-28-oic
acid-28-O-[α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester 101

3-O-α-L-rhamnopyranosyl-(1→3)-[β-D-
galactopyranosyl-(1→2)]-β-D-
glucuronopyranosyl-21β,22α-di-O-
angeloylbarringtogenol C 115

3-O-[β-D-3-O-trans-coumaroyl-glucopyranosyl-
(1→3)]-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl echinocystic
acid-28-O-α-L-rhamnopyranosyl-(1→4)-β-
D-(1→6)-β-D-glucopyranosyl] ester 162

3-O-β-D-apiofuranosyl-(1→3)-β-D-
galactopyranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl-oleanolic acid 136

3-O-β-D-apiofuranosyl(1→3)-α-L-
arabinopyranosyl-(1→3)-[β-D-

glucopyranosyl-(1-2)]-β-D-glucopyranosy-
oleanolic acid 136

3-O-β-D-apiofuranosyl(1→3)-β-D-
galactopyranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-β-D-
glucopyranosyl-oleanolic acid 136

3-O-β-D-apiofuranosyl(1→3)-[β-D-
glucopyranosyl-(1→2)]-β-D-
glucopyranosyl-oleanolic acid 135

3-O-β-D-galactopyranosyl-(1→2)-β-D-
glucuronopyranosyl-21β,22α-di-O-
angeloylbarringtogenol C 115

3-O-[β-D-galactopyranosyl-(1→2)-β-D-
glucuronopyranosyl]-28-O-[β-D-
glucuronopyranosyl-(1→2)-α-L-
rhamnopyranosyl-β-D-4-O-trans-p-
methoxycinnamoyl-fucopyranosyl]
quillaicacid 199

3-O-β-D-galactopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)]
β-D-glucuronopyranosyl 16-O-β,β-
dimethyla-cryloyl-camelliagenin A 116

3-O-β-D-galactopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)]
β-D-glucuronopyranosyl
28-O-angeloyl-A1-barrigenol 116

3-O-β-D-galactopyranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl-oleanolic acid 136

3-O-[β-D-glucopyranosyl-(1→2)-α-L-
arabinopyranosyl]-27-hydroxy oleanoic
acid 28-O-[β-D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl] ester 163

3-O-[β-D-glucopyranosyl-(1→2)-α-L-
arabinopyranosyl]-hederagenin-28-O-β-D-
glucopyranosyl ester 162

3-O-[β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl] hederagenin
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester 163

3-O-[β-D-glucopyranosyl-(1→2)-(β-D-
glucopyranosyl-(1→3))-α-L-
rhamnopyranosyl(1→4)-β-D-
glucopyranosyl]steganogenin(peracetate)
246

3-O-[β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl-(1→3)-β-D-glucopyranosyl-
(1→3)-α-L-arabinopyranosyl]-echinocystic
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acid-28-O-[α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl(1→6)-β-D-
glucopyranosyl] ester 162

3-O-[β-D-glucopyranosyl-(1→2)-β-D-
glucopyranosyl]-dammara-20S,24S-epoxy-
3β,12β,25-triol 9

3-O-{[β-D-glucopyranosyl-(1→2)]-[β-D-
xylopyranosyl-(1→4)]-[3-O-acetyl]-β-D-
glucuronopyranosyl}-28-O-[β-D-
glucopyranosyl]-oleanolic acid 145

3-O-β-D-glucopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)]
β-D-glucuronopyranosyl
28-O-angeloyl-camelliagenin A 116

3-O-β-D-glucopyranosyl-(1→2)[α-L-
rhamnopyranosyl(1→3)]-β-D-
glucuronopyranosyl
22-O-angeloyl-A1-barrigenol 116

3-O-(β-D-glucopyranosyl-(1→3)-β-D-
glucopyranosy)-28-O-(α-L-
rhamnopyranosyl-(1→3)-β-D-
xylopyranosyl(1→4)-α-L-
rhamnopyranosyl(1→2)-α-L-
arabinopyranosyl) probassic acid 160

3-O-[β-D-glucopyranosyl-(1→3)]-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl echinocystic acid
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)- β-D-glucopyranosyl]
ester 161

3-O-{β-D-glucopyranosyl-(1→3)-β-D-
glucopyranosyl-(1→3)-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranosyl}oleanolic acid
28-O-[α-L-rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester 145

3-O-β-D-glucopyranosyl-20-O-[α-L-
arabinopyranosyl(1→2)-β-D-
glucopyranosyl] 3β,12β,20(S)-
trihydroxydammar-24-ene 19

3-O-{β-D-glucopyranosyl}-28-O-{[α-L-
arabinopyranosyl-(1→2)]-[β-D-
xylopyranosyl(1→4)]α-L-
rhamnopyranosyl(1→2)-4-O-[(3󸀠-hydroxy-
2󸀠-methyl-butyroyloxy)-3-hydroxy-2-
methyl-butyroyloxy]-β-D-
fucopyransyl}zanhic acid
215

3-O-(β-D-glucopyranosyl)-28-O-(α-L-
rhamnopyranosyl-(1→3)-β-D-
xylopyranosyl-(1→4)-α-L-
rhamnopyranosyl(1→2)-α-L-
arabinopyranosyl)-16-α-
hydroxyprotobassic acid 160

3-O-(β-D-glucopyranosyl)-28-O-(α-L-
rhamnopyranosyl-(1→3)-β-D-
xylopyranosyl-(1→4)[α-L-
rhamnopyranosyl(1→3)]α-L-
rhamnopyranosy(1→2)α-L-arabinopyranosy
protobassic acid 160

3-O-β-D-glucopyranosyl-3β,15α-dihydroxypregn-
5-en-20-one 435

3-O-β-D-glucopyranosyl-3β-hydroxy
olean-11,13(18)-dien-28-oic acid-28-O-[α-L-
rhamnopyranosyl-(1→4)-β-D-
glucopyranosyl-(1→6)-β-D-glucopyranosyl]
ester 101

3-O-{[β-D-glucopyranosyl(1→2)]-[α-L-
arabinofuranosyl-(1→4)]-[3-O-acetyl]-β-D-
glucuronopyranosyl}-28-O-[β-D-
glucopyranosyl]-oleanolic acid 145

3-O-[β-D-glucopyranosyl(1→2)-α-L-
arabinopyranosyl] oleanolic acid
28-O-[β-D-glucopyranosyl
(1→6)-β-D-glucopyranosyl] ester 145

3-O-{β-D-glucopyranosyl(1→2)-[α-L-
arabinopyranosyl-(1→6)]-β-D-
glucopyranosyl}oleanolic acid 135

3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-
arabinopyranosyl-(1→2)]-[β-D-
xylopyranosyl-(1→4)]α-L-rhamnopyranosyl-
(1→2)-4-O-[(3󸀠-hydroxy-2󸀠-methyl-
butyroyloxy)-3-hydroxy-2-methyl-
butyroyloxy]-β-D-fucopyransyl}
medicagenic acid 215

3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-
arabinopyranosyl-(1→2)-β-D-
xylopyranosyl-(1→6)][4-O-angeloyloxy-α-L-
arabinopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)]}-β-D-
glucopyranosyl gypsogenic acid 215

3-O-{β-D-glucopyranosyl(1→2)-β-D-
glucopyranosyl}-28-O-{[α-L-
arabinopyranosyl-(1→2)-β-D-
xylopyranosyl(1→6)][4-O-angeloyloxy-α-L-
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arabinopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)]}-β-D-
glucopyranosyl medicagenic acid 215

3-O-β-D-glucopyranosyl(1→2)[α-L-
rhamnopyranosyl(1→3)]-β-D-
glucuronopyranosyl
28-O-angeloyl-A1-barrigenol 116

3-O-β-D-glucopyranosyl(1→3)-β-D-
glucuronopyranoside 116

3-O-[β-D-glucopyranosyl(1→6)-β-D-
glucopyranosyl]-20-O-β-D-glucopyranosyl-
3β,12β,20(S)-trihydroxydammar-24-ene
20

3-O-β-D-glucopyranosylpyrocincholate 248
3-O-[β-D-xylopyranosyl-(1→2)-α-L-

arabinopyranosyl-(1→6)-2-acetamido-2-
deoxy-β-D-glucopyranosyl] acacic acid
lactone 235

3-O-β-D-xylopyranosyl-3β-hydroxyurs-12,18
(19)-dien-28-oic acid-28-β-D-
glucopyranosyl ester 279

3󸀠-O-acetyl cimigenol 3-O-β-D-xylopyranoside
294

3-O-(methyl-β-D-glucuronopyranosiduronoate)-
28-O-β-D-glucopyranosyl oleanolate 145

3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of 15-deoxo-30-
hydroxyeucosterol 319

3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of 16β-hydroxyeucosterol
320

3-O-{O-α-L-rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-O-β-D-
glucopyranosyl-(1→2)-O-α-L-
arabinopyranosyl-(1→6)-β-D-
glucopyranoside} of eucosterol 320

3β,12,20S-trihydroxy-25-hydroperoxydammar-
23-ene 3-O-[β-D-glucopyranosyl(1→2)]-β-D-
glucopyranosyl]-20-O-[β-D-
xylopyranosyl(1→6)]-β-D-glucopyranoside
19

3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-O-[β-D-glucopyranosyl
(1→2)]-β-D-xylopyranoside 1

3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-O-[β-D-glucopyranosyl
(1→2)][β-D-xylopyranosyl-(1→6)]-β-D-
glucopyranoside 1

3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-O-[β-D-xylopyranosyl
(1→2)]-β-D-glucopyranoside 1

3β,12β,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-O-[β-D-xylopyranosyl
(1→2)][β-D-xylopyranosyl-(1→6)]-β-D-
glucopyranoside 1

3β,12β,23S,25-tetrahydroxy-20S,24S-
epoxydammarane 3-O-[β-D-xylopyranosyl
(1→2)]-β-D-glucopyranoside 1

3β,19,20S,21-tetrahydroxydammar-24-ene-3-O-
{[α-L-rhamnopyranosyl(1→2)][β-D-
xylopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 21

3β,19,20S,21-tetrahydroxydammar-24-ene-3-O-
{[α-L-rhamnopyranosyl(1→2)][β-D-
xylopyranosyl(1→3)]-β-D-glucopyranosyl}-
21-O-β-D-glucopyranoside 21

3β,19,20(S)-dihydroxydammar-24-ene-3-O-[β-D-
glucopyranosyl(2→1)-β-D-glucopyranosyl]-
20-O-[α-L-rhamnopyranosyl(6→1)-β-D-
glucopyranoside] 20

3β,20S,21-trihydroxy-25-methoxydammar-23-
ene-3-O-α-L-rhamnopyranosyl(1→2)-[β-D-
xylopyranosyl(1→3)]-β-D-glucopyranosyl-
21-O-β-D-xylopyranoside 20

3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl-(1→2)][β-D-
glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 20

3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-
glucopyranosyl(1→3)]-β-D-
glucopyranosyl}-21-O-β-D-glucopyranoside
21

3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-
xylopyranosyl-(1→3)]-β-D-[6-O-
acetylglucopyranosyl]}-21-O-β-D-
glucopyranoside 20
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3β,20S,21-trihydroxydammar-24-ene-3-O-{[α-L-
rhamnopyranosyl(1→2)][β-D-
xylopyranosyl(1→3)]-β-D-glucopyranosyl}-
21-O-β-D-glucopyranoside 21

3β,20S,24S-trihydroxydammar-25-ene-21,28-
dioic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl(1→6)-β-D-
glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 36

3β,20S,25-trihydroxydammar-23-ene-21,28-
dioic acid
3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl-(1→6)-β-D-
glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 35

3β,20S-dihydroxydammar-24-ene-21,28-dioic
acid 3-O-{[α-L-rhamnopyranosyl(1→2)][α-L-
rhamnopyranosyl-(1→6)-β-D-
glucopyranosyl-(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 36

3β,20S-dihydroxydammar-24-ene-21,28-dioic
acid 3-O-{[α-L-rhamnopyranosyl(1→2)][β-D-
glucopyranosyl(1→3)]-α-L-
arabinopyranosyl}-21-O-β-D-
glucopyranoside 36

3β,20S-dihydroxydammar-24-ene-21,28-dioic
acid 3-O-[β-D-glucopyranosyl(1→3)-α-L-
arabinopyranosyl]-21-O-β-D-
glucopyranoside 35

3β,21β,22β,24-tetrahydroxy-12-en-3-O-α-L-
rhamnopyranosyl-(1→3)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
galactopyranosyl-(1→2)-β-D-
glucuronopyranoside 107

3β,21β,22β,24-tetrahydroxy-12-en-3-O-α-L-
rhamnopyranosyl-(1→3)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
galactopyranosyl-(1→2)-β-D-
glucuronopyranosyl-21-O-α-L-
rhamnopyranoside 107

3β,23-dihydroxyurs-12,19(20)-dien-28-oic acid
28-β-D-glucopyranosyl ester 278

3β,23-dihydroxyurs-12,19(29)-dien-28-oic acid
28-β-D-glucopyranosyl ester 279

3β,23-dihydroxyursa-12,18(19)-dien-28-oic acid
28-β-D-glucopyranosyl ester 279

(3β,5α,12β,14β,17α)-3-(β-cymaropyranosyloxy)-
8,14,17,20-tetrahydroxypregnan-12-yl
benzoate 449

(3β,5α,12β,14β,17α)-3-(β-cymaropyranosyloxy)-
8,14,17,20-tetrahydroxypregnan-12-yl
cinnamate 449

(3β)-3-[(2-O-sulfo-β-D-
glucopyranurosonyl)oxy]urs-20-en-28-oic
acid 28-(2-O-sulfo-β-D-glucopyranosyl]
ester 287

(3β)-3-{[6-deoxy-α-L-mannopyranosyl-(1→2)-α-
L-arabinopyranosyl-(1→2)-β-D-
glucopyranurosonyl]oxy}urs-20-en-28-oic
acid 28-(2-O-sulfo-β-D-glucopyranosyl)
ester 287

3β-[(α-L-arabinopyranosyl)oxy]-19β-hydroxyurs-
12,20(30)-dien-28-oic acid 279

3β-[(α-L-arabinopyranosyl)oxy]-urs-11,13(18)-
dien-28-oic acid-β-D-glucopyranosyl ester
289

3β-[(α-L-arabinopyranosyl)oxy]-urs-12,19(20)-
dien-28-oic acid 279

3β-[(α-L-arabinopyranosyl)oxy]-urs-12,19(29)-
dien-28-oic acid 279

3β-[(O-α-L-rhamnopyranosyl-(1→2)-O-[O-β-D-
glucopyranosyl-(1→4)-α-L-
rhamnopyranosyl-(1→3)]-β-D-
glucopyranosyl)oxy]pregna-5,16-dien-20-
one 435

3β-O-{α-L-rhamnopyranosyl-(1→3)-[β-D-
xylopyranosyl-(1-2)]-β-D-glucopyranosyl-
(1→4)-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranoside}-16,28-dihydroxy-30-
acetoxyoleana-12-en 116

3β-[(O-α-L-rhamnopyranosyl-(1→6)-O-β-D-
glucopyranosyl-(1→4)-O-β-D-
glucopyranosyl-(1→4)-O-β-D-
ribopyranosyl-(1→3)-O-α-L-
rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl) oxy]olean-12-en-28-oic
acid β-D-glucopyranosyl ester 146

3β-O-β-D-galactopyranosyl-(1→3)-α-L-
rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl-23-hydroxyolean-12-en-
28-oic acid 28-O-α-L-rhamnopyranosyl-
(1→4)-β-D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl ester 163
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3β-[O-β-D-glucopyranosiduronic acid
(1→2)-β-D-glucopyranosyloxy]-machaerinic
acid γ-lactone 235

3β-{O-β-D-glucopyranosyl–(1→2)-[O-α-L-
arabinopyranosyl(1→6)]β-D-
glucopyranosyloxy}-machaerinic acid
γ-lactone 235

3β-[(O-β-D-glucopyranosyl-(1→4)-O-β-D-
ribopyranosyl-(1→3)-O-α-L-
rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl)oxy]olean-12-en-28-oic
acid O-β-D-glucopyranosyl ester 146

3β-O-[β-D-methylglucuronopyranosyl-(1→2)-β-
D-glucopyranosyl]-(20S,22S)-3β,22-
dihydroxyl-9,19-cycloanost-24-en-26,29-
dioic acid δ-lactone 294

3β-O-L-arabinopyranosyl olean-12-en-28-oic
acid 28-O-β-D-glucopyranosyl ester 145

4󸀠󸀠-O-acetylsaikosaponind 97
5󸀠󸀠-O-acetyl glycoside C 69
5α-spirost-25(27)-ene-1β,3α-diol-1-O-{O-α-L-

rhamnopyranosyl-(1→2)-O-[β-D-
xylopyranosyl-(1→3)]-β-D-fucopyranoside}
415

6󸀠-methylesterof-3-O-[α-L-rhamnopyranosyl-
(1→2)-O-β-D-glucopyranosyl-(1→2)-β-D-
glucuronopyranosyl]-3β,16β,22β,24-
tetrahydroxy-olean-12-ene 107

6-O-β-D-glucopyranosyl-20-O-β-D-
glucopyranosyl-3β,6α,12β,20(S),25-
pentahydroxydammar-23-ene 41

6󸀠󸀠-O-acetyl diplazioside VII 69
6󸀠-O-acetyl glycoside B 69
7-oxomogroside II E 327
7β,25-dimethoxycucurbita-5(6),23(E)-dien-19-al

3-O-β-D-allopyranoside 340
β-D-glucopyranosyl(1→2)-β-D-glucopyranosyl-

3-O-{β-D-glucopyranosyl(1→2)-[α-L-
arabinopyranosyl(1→6)]-β-D-
glucopyranosyl}-oleanolate 145

acanjaposide A 254
acanjaposide B 254
acanjaposide C 254
acankoreoside A 56
acankoreoside B 56
acankoreoside C 56
acankoreoside D 56
acankoreoside E 56

acankoreoside F 56
acankoreoside G 56
acankoreoside H 56
acankoreoside I 56
acantrifoside A 56
ageratoside A1 215
ageratoside A2 216
ageratoside A3 216
ageratoside A4 216
ageratoside A5 216
ageratoside B1 215
ageratoside B2 215
ageratoside C1 235
albiziasaponin A 235
albiziasaponin B 235
albiziasaponin C 235
albiziasaponin D 235
amaranthus-saponin III 254
anagallosaponin IX 86
anagallosaponin VI 86
anagallosaponin VII 86
anagallosaponin VIII 86
anhuienoside C 145
anhuienoside D 145
anhuienoside E 145
anhuienoside F 146
Aoibaclyin 340
aralia-saponin IX 162
aralia-saponin V 145
aralia-saponin VI 162
aralia-saponin VIII 161
araliasaponin II 145
araliasaponin VI 145
araliasaponins V 135
arboreasaponin A 396
arboreasaponin B 396
ardisicrenoside A 86
ardisicrenoside B 86
ardisimamilloside A 86
ardisimamilloside B 86
arganine A 160
arganine B 160
asiaticoside A 294
asiaticoside B 294
aspafilioside E 378
aspafilioside F 378
aspaoligonin A 378
aspaoligonin B 378
assamicin I 115
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assamicin II 115
aster saponin G 161
astersedifolioside B 162
asteryunnanoside A 161
astramembranoside A 294
astramembranoside B 301
astraverrucin IV 294
astraverrucin V 294
astraverrucin VI 294
atropuroside A 415
atropuroside B 415
atropuroside C 415
atropuroside D 415
atropuroside E 415
atropuroside F 349
atropuroside G 349
auriculatusaponin A 251

bacopasaponin D 1
bacopasaponin E 1
bacopasaponin G 1
bacoside A6 1
baptisiasaponin I 107
beciumecine 1 160
beciumecine 2 160
bellidiastroside B3 161
bellidiastroside UD2 161
bellidioside A 161
bellisoside A 161
bellisoside C 161
bellisoside D 161
bellisoside E 161
bersimoside II methyl ester 107
biondianoside E 449
bodinioside A 277
bodinioside B 277
borivilianoside A 349
borivilianoside B 349
borivilianoside C 349
borivilianoside D 350
bourneioside A 56
bourneioside B 56
brevicuspisaponin 1 276
brevicuspisaponin 2 276
bryonioside A 327
bryonioside B 327
bryonioside C 327
bryonioside E 327
bryonioside F 327

bryonioside G 327
buddlejasaponin IVb 101
butyroside B 160
butyroside D 160

callianthaside A 268
calogenin 3-O-β-D-digitalopyranoside-20-O-β-D-

canaropyranoside 451
calogenin-3-O-β-D-glucopyranosyl-(1→6)-β-D-

glucopyranosyl-(1→4)-β-D-3-O-
methylfucopyranoside-20-O-β-D-
glucopyranoside 451

camellioside A 251
camellioside B 251
camellioside C 251
caradalzieloside A 450
caradalzieloside B 450
caradalzieloside C 450
caradalzieloside D 450
caradalzieloside E 450
centellasaponin D 160
ceparoside C 350
ceparoside D 350
certonardoside A 427
certonardoside B 427
certonardoside C 427
certonardoside D 427
certonardoside E 427
certonardoside F 427
certonardoside G 427
certonardoside H 427
certonardoside I 428
certonardoside J 428
chantrieroside A 396
charantoside A 340
charantoside B 340
charantoside C 340
charantoside I 340
charantoside II 339
charantoside III 339
charantoside IV 339
charantoside V 339
charantoside VI 339
charantoside VII 340
charantoside VIII 340
chiisanoside 56
chilianoside A 10
chilianoside B 10
chilianoside C 10
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chilianoside D 10
chilianoside E 9
chilianoside F 9
chilianoside G 9
chilianoside H 10
chilianoside I 10
chilianoside J 10
chilianoside K 9
chilianoside L 9
chlorogenin-3-O-[α-L-rhamnopyranosyl-

(1→4)-β-D-glucopyranosyl-(1→3)-{β-D-
glucopyranosyl-(1→3)-β-D-glucopyranosyl-
(1→2)}-β-D-glucopyranosyl-(1→4)-β-D-
galactopyranoside] 377

clinopodiside G 101
clinoposaponin IIIb 101
clinoposaponin IX 97
clinoposaponin Vb 101
clinoposaponin VI 97
clinoposaponin VIII 97
clinoposaponin X 97
clinoposaponin XI 97
colocynthoside A 327
colocynthoside B 340
combreglucoside 160
concinnoside A 235
concinnoside B 235
concinnoside C 235
concinnoside D 235
concinnoside E 235
conyzasaponin F 161
coumoside A 235
cucurbitacin J 2-O-β-glucopyranoside 327
curculigosaponin A 301
curculigosaponin C 301
curculigosaponin D 301
curculigosaponin E 301
curculigosaponin G 301
curculigosaponin J 301
cussosaponin A 56
cussosaponin B 56
cussosaponin C 56
cyclamiretin A-3β-O-α-L-rhamnopyranosyl-

(1→3)-[β-D-glucopyranosyl-(1→3)-β-D-
xylopyranosyl-(1-2)]-β-D-glucopyranosyl-
(1→4)-[β-D-glucopyranosyl-(1→2)]-α-L-
arabinopyranoside 86

cyclamiretin A-3β-O-α-L-rhamnopyranosyl-
(1→3)-[β-D-xylopyranosyl-(1→2)]-β-D-

galactopyranosyl-(1→4)-[β-D-6-O-
acetylglucopyranosyl-(1→2)]-α-L-
arabinopyranoside 86

cyclamiretin A-3β-O-α-L-rhamnopyranosyl-
(1→3)-[β-D-xylopyranosyl-(1→2)]-β-D-
glucopyranosyl-(1→4)-[β-D-
glucopyranosyl-(1→2)]-α-L-
arabinopyranoside 86

cyclocarioside B 1
cyclocarioside C 1
cyclopassifloside I 302
cyclopassifloside II 302
cyclopassifloside III 302
cyclopassifloside IV 302
cyclopassifloside V 302
cyclopassifloside VI 302
cynanoside E 471
cynanoside F 471
cynanoside G 471
cynanoside H 471
cynanoside I 471
cynanoside J 471
cynanoside K 471
cynanoside L 471
cynanoside M 471
cynanoside N 471
cynanoside O 471
cynanoside P1 471
cynanoside P2 471
cynanoside P3 471
cynanoside P4 471
cynanoside P5 471
cynanoside Q1 471
cynanoside Q2 471
cynanoside Q3 471
cynanoside R1 471
cynanoside R2 471
cynanoside R3 471
cynatratoside B 471

deacetyltomentoside I 294
dehydroazukisaponin V methyl ester 107
deistelianoside A 396
deistelianoside B 416
denin 449
depressoside C 294
depressoside D 294
desacylbellidioside B4 161
dianchinenoside C 216
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dianchinenoside D 215
dioscoreside A 351
dioscoreside B 351
diosegenin-3-O-β-D-glucopyranosyl-(1→4)-α-L-

rhamnopyranosyl-(1-4)-β-D-
glucopyranosyl-(1→4)-[α-L-
rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 395

diplazioside I 69
diplazioside II 69
diplazioside III 69
diplazioside IV 69
diplazioside V 69
diplazioside VI 69
diplazioside VII 69
diploclisin 233
dracaenoside C 435
dracaenoside D 435
draconin A 415
draconin B 415
draconin C 415

eclalbasaponin IX 266
eclalbasaponin VII 266
eclalbasaponin VIII 266
eclalbasaponin X 266
elephanoside B 349
elephanoside C 351
elephanoside D 351
elephanoside E 350
elephanoside F 350
eryloside G 310
eryloside H 310
eryloside I 310
eryloside J 310

fargoside A 254
fargoside B 254
fargoside C 254
fargoside D 254
filiasparoside A 395
filiasparoside B 395
filiasparoside C 377
filiasparoside D 377
floralginsenoside A 41
floralginsenoside B 41
floralginsenoside C 19
floralginsenoside D 19
floralginsenoside E 9

floralginsenoside F 19
floralginsenoside G 19
floralginsenoside K 19
floralginsenoside O 19
floralginsenoside P 20
floralquinquenoside A 10
floralquinquenoside B 10
floralquinquenoside C 10
floralquinquenoside D 20
floralquinquenoside E 41
floralquinquenoside H 20
floralquinquenoside I 41
floralquinquenoside J 41
floralquinquenoside La 41
fomitoside A 310
fomitoside B 310
fomitoside C 310
fomitoside D 310
fomitoside E 310
fomitoside F 310
fomitoside G 310
fomitoside H 310
fomitoside I 310
fomitoside J 310
furcreastatin 395

gamboukokoenside A 116
gamboukokoenside B 116
ginsenoside Rh4 10
ginsenoside Rz1 10
ginsenoside-ROA 146
gleditsioside H 145
gleditsioside J 162
glinuside A 69
glinuside B 69
glinuside C 69
glinuside D 69
glinuside E 69
goyaglycoside-a 339
goyaglycoside-b 339
goyaglycoside-c 339
goyaglycoside-d 340
goyaglycoside-e 339
goyaglycoside-f 339
goyaglycoside-h 327
gymnemoside-f 244
gypsophilinoside 56
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hederagenin 3-O-β-D-glucopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→3)-α-L-
rhamnopyranosyl-(1→2)-α-L-
arabinopyranoside 136

hederagenin 3-O-[β-D-glucopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)-β-D-
glucopyranosyl]-28-O-β-D-glucopyranoside
163

helixoside B 145
hemeroside A 415
hemeroside B 377
herniaria saponin 3 215
hoodigoside L 451
hoodigoside M 451
hoodigoside N 451
hoodigoside O 451
hoodigoside P 451
hydrocosisaponin A 115
hydrocosisaponin B 115
hydrocosisaponin C 115
hydrocosisaponin D 115
hydrocosisaponin E 115
hydrocosisaponin F 116

icogenin 1 349
ilexoside XXXIII 199
indicasaponin A 268
Inermiside I 249
inermiside II 248
inermoside 56
isochiisanoside 56

jinfushanoside A 327
jinfushanoside B 327
jinfushanoside C 327
jinfushanoside D 327
jujuboside C 1
julibroside J28 161
julibrosides J9 161
junceoside 107

kahiricoside I 294
kahiricoside II 301
kahiricoside III 301
kahiricoside IV 301
kahiricoside V 301
kakisaponin B 277
kakisaponin C 277
karaviloside IX 339

karaviloside VI 340
karaviloside VII 339
karaviloside VIII 339
karaviloside X 339
karaviloside XI 339
khekadaengoside A 327
khekadaengoside B 327
khekadaengoside C 327
khekadaengoside D 327
khekadaengoside E 327
khekadaengoside F 327
khekadaengoside G 340
khekadaengoside H 340
khekadaengoside I 340
khekadaengoside J 340
khekadaengoside M 327
khekadaengoside N 327
kidjolanin-3-O-β-D-glucopyranosyl-(1→4)-β-D-

cymaropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
oleandropyranoside 435

kidjoranin 3-O-α-diginopyranosyl-(1→4)-β-
cymaropyranoside 435

kidjoranin 3−O-β-digitoxopyranoside 435
koryoginsenoside R2 19
kuguaglycoside A 327
kuguaglycoside B 327
kuguaglycoside D 327
kuguaglycoside E 327
kuguaglycoside F 327
kuguaglycoside G 327
kuguaglycoside H 327

laetiposide E 310
laetiposide F 310
laetiposide G 310
latifoloside B 162
latifoloside C 162
leiyemudanoside A 161
leiyemudanoside B 161
leiyemudanoside C 162
leonticin D 161
leonticin E 145
leonticin F 162
leonticin G 145
leonticin H 162
lindernioside B methyl ester 254
lotoidesid C 69
lotoideside A 69
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lotoideside B 69
lotoideside D 69
lotoideside E 69
lotoideside F 69
lotoidoside B 69
lotoidoside C 69
lotoside I 1
lotoside II 1
lucilianoside A 319
lucilianoside B 319
lucilianoside C 319
lucilianoside D 319
lucilianoside E 319
lyconoside Ia 396
lyconoside Ib 396
lyconoside II 396
lyconoside III 396

mabioside A 1
mabioside D 1
madlongiside C 160
madlongiside D 160
maesabalide I 86
maesabalide II 86
maesabalide III 86
maesabalide IV 86
maesabalide V 86
maesabalide VI 86
maesasaponin I 86
maesasaponin IV3 86
maesasaponin V2 86
maesasaponin VI2 86
maesasaponin VI3 86
marsin 434
marstenacisside A 449
marstenacisside B 449
marstomentoside S 451
masonoside C 161
metaplexigenin-3-O-β-D-digitalopyranosyl-

(1→4)-β-D-oleandropyranosyl-(1→4)-β-D-
oleandropyranosyl-(1→4)-β-D-
cymaropyranoside 435

metaplexigenin-3-O-β-D-thevetopyranosyl-
(1→4)-β-D-ole-andropyranosyl-(1→4)-β-D-
cymaropyranosyl-(1→4)-β-D-
canaropyranoside 435

mimusin 161
mogroside II B 327
monepaloside G 146

monepaloside H 146
monepaloside I 146
monepaloside J 146
munronoside I 47
munronoside II 47
munronoside III 47
munronoside IV 47
mussaendoside O (acetate) 302
mussaendoside P 302
mussaendoside S 233
mussaendoside U 302
mutongsaponin A 254
mutongsaponin B 254
mutongsaponin D 254

namonin A 415
namonin B 415
namonin C 415
namonin D 415
namonin E 349
namonin F 351
neoprotodioscin 349
neosibiricoside A 396
neosibiricoside B 396
neosibiricoside C 395
neosibiricoside D 395
nigaichigoside F1 268
nigrumnin II 395
nipponoside E 254
notoginenoside R8 10
notoginenoside R9 10
notoginsenoside B 20
notoginsenoside C 20
notoginsenoside E 19
notoginsenoside G 20
notoginsenoside H 41
notoginsenoside I 20
notoginsenoside M 41
notoginsenoside N 41
notoginsenoside Rw1 41
notoginsenoside Rw2 10
notoginsenoside ST-1 10
notoginsenoside ST-2 9
notoginsenoside ST-3 9
notoginsenoside ST-5 9
notoginsenosides A 19
nudicaucin A 254

oblonganoside A 278
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oblonganoside B 278
oblonganoside C 279
oblonganoside D 279
oblonganoside E 279
oblonganoside F 279
oblonganoside H 268
oblonganoside I 268
oblonganoside J 268
oleanolic acid

3-O-[β-D-glucuronopyranoside-6-O-butyl
ester]-28-O-β-D-glucopyranoside 145

oleanolic acid-3-O-α-L-rhamnopyranosyl(1→3)-
6󸀠-O-methyl-β-D-glucopyranosyl-28-O-β-D-
glucopyranoside 144

ophiopogonin E 396
orchidastroside A 377
orchidastroside B 377
orchidastroside C 377
orchidastroside D 377
orchidastroside E 377
orchidastroside F 377
otophylloside I 435
otophylloside K 435
otophylloside L 435
otophylloside M 435

padelaoside A 416
padelaoside B 416
parisvietnaside A 396
parisyunnanoside A 350
parisyunnanoside B 350
parisyunnanoside C 396
penicilloside A 449
penicilloside B 449
penicilloside C 449
pentandroside A 428
pentandroside B 428
pentandroside C 428
pentandroside D 428
pentandroside E 428
pentandroside F 349
periandrin V dimethyl ester 244
perisepiumoside A 451
perisepiumoside B 451
perisepiumoside C 435
perisepiumoside E 435
pitheduloside B 136
pitheduloside C 136
pitheduloside F 136

pitheduloside G 136
platycoside G1 160
platycoside G2 160
platycoside G3 161
polybosaponin A 107
polygalasaponin XI 161
polygalasaponin XII 199
polygalasaponin XIV 199
polygalasaponin XLII 215
polygalasaponin XLIII 215
polygalasaponin XLIV 215
polygalasaponin XLV 215
polygalasaponin XLVI 215
polygalasaponin XV 199
polygalasaponin XVI 199
polygalasaponin XVII 199
polygalasaponin XVIII 199
polygalasaponin XX 136
polygalasaponin XXI 215
polygalasaponin XXII 215
polygalasaponin XXIII 215
polygalasaponin XXIX 215
polygalasaponin XXV 101
polygalasaponin XXVI 101
polygalasaponin XXVII 246
polygalasaponin XXVIII 215
polygalasaponin XXX 215
polygalasaponin XXXI 215
polygonatoside A 395
polygonatoside B 395
polygonatoside C 395
polysciasoside A 9
pomolic-acid-28-O-β-D-glucopyranosyl ester

268
pregna-20-en-3-O-α-fucopyranoiside 452
pregna-5,20-dien-3-O-α-fucopyranoside 452
protochiisanoside 56
pterocaryoside A 1
pterocaryoside B 1
ptilosaponoside A 452
ptilosaponoside B 452
pulsatilloside D 56
pyrocincholic acid

3β-O-β-6-deoxy-D-glucopyranoside-
28-O-β-D-glucopyranoside 248

quadranoside VI 278
quadranoside VII 279
quadranoside VIII 279
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quinatoside A 254
quinatoside B 254
quinatoside C 254
quinatoside D 254
quinquenoside I 20
quinquenoside II 20
quinquenoside III 20
quinquenoside IV 20

racemoside A 377
randiasaponin I 279
randiasaponin II 268
randiasaponin III 268
randiasaponin IV 268
rarasaponin I 136
rarasaponin II 136
rarasaponin III 136
rarasaponin IV 136
rarasaponin V 136
rarasaponin VI 136
rivaloside C 161
rotundic acid-28-O-β-D-glucopyranosyl ester

268
rubelloside C 248
rubelloside D 249
rubuside A 279
rubuside B 279
rubuside C 279
rubuside D 278
rubuside E 279
rubuside F 279
rubuside G 289
rubuside H 289
russelioside A 451
russelioside B 451
russelioside C 450
russelioside D 450

sachunoside 56
saikosaponin O 101
sandrosaponin II 97
sandrosaponin III 97
sandrosaponin IV 97
sandrosaponin V 97
sandrosaponin VIII 101
saniculasaponin I 115
saniculasaponin II 115
saniculasaponin III 115
saniculasaponin IV 115

saniculasaponin IX 116
saniculasaponin V 116
saniculasaponin VI 116
saniculasaponin VII 116
saniculasaponin VIII 116
saniculasaponin X 116
saniculasaponin XI 116
sapimukoside A 47
sapimukoside B 47
sapimukoside C 47
sapimukoside D 47
sapimukoside E 47
sapimukoside F 47
sapimukoside G 47
sapimukoside H 47
sapimukoside I 47
sapimukoside J 47
sapinmusaponin A 10
sapinmusaponin B 10
sapinmusaponin C 9
sapinmusaponin D 9
sapinmusaponin E 9
sapinmusaponin F 47
sapinmusaponin G 47
sapinmusaponin H 47
sapinmusaponin I 47
sapinmusaponin J 47
sapinmusaponin O 9
sapinmusaponin P 9
sapinmusaponin Q 47
sapinmusaponin R 47
saponin III A2 115
saponin III A3 115
saponin III B2 115
saponin III C4 115
sarsasapogenin M 378
sarsasapogenin N 378
scabrioside A 268
scabrioside B 268
scabrioside C 268
scabrioside D 268
scillasaponin C 310
scillasaponin D 310
scillasaponin E 310
scillasaponin F 310
scillasaponin G 310
scorzoneroside B 242
scorzoneroside C 242
securioside A 216
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securioside B 216
sessiloside 56
shatavarin I 349
shatavarin IV 377
shatavarin IX 377
shatavarin VII 396
shatavarin VIII 377
shatavarin X 377
shatavaroside A 377
shatavaroside B 377
shimadoside A 162
sideroxyloside B 161
sieberoside I 294
sieberoside II 294
sigmoside C 107
sigmoside D 107
smilacinoside A 396
smilacinoside B 396
smilacinoside C 350
smilaxchinoside A 350
smilaxchinoside B 350
smilaxchinoside C 350
smilaxchinoside D 351
snatzkein C 56
snatzkein D 56
solanigroside C 395
solanigroside D 395
solanigroside E 395
solanigroside G 378
solanigroside H 395
sorbifoliaside 116
soyasaponin Bh 235
spergulin A 69
spergulin B 69
spilacleoside A 416
spilacleoside B 416
spinoside C4 199
spinoside C1 163
spinoside C3 254
spinoside C5 161
spinoside C6 254
spinoside C7 254
spinoside D2 233
spinoside D3 233
spinoside Dl 233
spongipregnoloside A 435
spongipregnoloside B 435
spongipregnoloside C 435
spongipregnoloside D 435

stemmoside C 434
stemmoside D 434
stemmoside E 434
stemmoside F 434
stemmoside G 434
stemmoside H 434
stemmoside I 434
stemmoside J 434
stemmoside K 434
succulentoside A 69
succulentoside B 69
succulentoside C 69
succulentoside D 69
succulentoside E 69
succulentoside F 69
surculoside B 415
surculoside C 415
symphytoxide B 162

thalicoside F 86
the potassium salt of

29-hydroxylongispinogenin
3-O-β-D-glucopyranosyl(1→3)-β-D-
glucuronopyranoside 116

tomentoside III 294
tomentoside IV 294
TR-saponin A methyl ester 216
TR-saponin B methyl ester 216
TR-saponin C methyl ester 216
tragopogonoside I methyl ester 235
trigoneoside Xa 349
trigoneoside Xb 349
trigoneoside XIb 349
trigoneoside XIIa 350
trigoneoside XIIb 350
tropeoside A1 349
tropeoside B1 349
tuberoside A 350
tuberoside B 350
tupichinin A 435
turrillianoside 396
tylophoside A 471
tylophoside B 471
tylophoside C 471
tylophoside D 471
tylophoside E 471

vaccaroside E 199
vaccaroside F 246
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vaccaroside G 198
vaccaroside H 246
volubiloside A 451
volubiloside B 451

wattoside G 416
wattoside I 395
wattoside J 416
wujiapioside B 56

yamogenin-3-O-α-L-rhamnopyranosyl-(1→4)-β-
D-glucopyranosyl-(1→4)-[α-L-

rhamnopyranosyl-(1→2)]-β-D-
glucopyranoside 395

yemuoside YM17 254
yemuoside YM18 254
yemuoside YM19 254

zygophyloside G 268
zygophyloside H 268
zygophyloside I 287
zygophyloside L 287
zygophyloside N 291
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C101H160O49 161
C104H165NO48 161
C27H40O8 435
C27H42O5 452
C27H42O7 434
C27H42O8 435
C27H44O11S 452
C27H44O14S2 452
C27H44O5 452
C32H50O10 415
C32H52O11 416
C33H50O10 415
C33H50O11 415, 435
C33H52O15 395
C33H52O8 349
C33H54O8 294
C33H54O9 415
C33H56O14 449
C34H52O8 254
C34H54O8 251
C34H56O10 451
C34H56O12 450, 451
C34H58O13 449
C35H52O10 449
C35H54O10 116, 254
C35H54O7 279, 310
C35H54O8 279, 310
C35H56O10 160, 276
C35H56O11 116
C35H56O7 248
C35H56O8 248
C35H56O9 276
C35H58O10 451
C35H58O11 451
C35H58O11S 69
C35H58O9 1
C35H61NaO13S 428
C35H61NaO14S 428
C36H48O10 435
C36H52O10 340
C36H52O11 327, 340
C36H54O11 199
C36H54O12 327
C36H54O13 327
C36H54O8 340
C36H56O10 101, 278, 279, 289, 292
C36H56O11 278, 279

C36H56O13 268
C36H56O13S 56
C36H56O7 310, 339
C36H56O9 278, 279, 289
C36H58O10 268, 277
C36H58O11 161, 268, 277
C36H58O12 160, 268, 277
C36H58O13 450
C36H58O8 310
C36H58O9 97, 268, 327, 339, 340
C36H60O10 294, 302, 327, 339
C36H60O7 107
C36H60O8 10, 107
C36H60O9 1, 301, 327
C36H62O10 9, 10, 327
C36H62O11 9, 10
C36H62O11S 266
C36H62O8 266
C36H62O9 10
C37H54O10 449
C37H54O9 294
C37H56O9 294
C37H58O10 294
C37H58O8 310, 340
C37H58O9 310, 340
C37H60O10 310
C37H60O8 310, 339
C37H60O9 294, 310, 339, 340
C37H62O10 302
C37H62O12 302
C37H62O8 327
C38H54O14 327
C38H58O10 278
C38H60O11 268
C38H60O13 395, 396, 415
C38H60O14 415
C38H60O8 310
C38H62O10 301
C38H62O12 377
C38H62O13 349, 378, 416, 428
C38H62O14 428
C38H62O15 415
C38H62O9 339, 340
C38H64O11 9, 10
C38H64O12 9, 10
C39H58O10 294
C39H58O11 294
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C39H60O10 294
C39H60O11 254
C39H60O12 254
C39H60O15 395
C39H60O16 435
C39H60O17 435
C39H62O12 396
C39H62O14 396, 415, 416
C39H62O15 349, 395
C39H62O15S 396
C39H62O16 349
C39H64O11 69
C39H64O12 428
C39H64O13 428
C39H64O14 349, 378
C39H64O15 416
C39H64O16 350
C39H65NaO15S 427
C39H65NaO16S 427
C39H65NaO17S 427
C39H66O12 428
C39H67NaO16S 427
C39H67NaO17S 427
C39H68O13 427
C39H68O14 428
C40H60O14 135, 471
C40H60O15 415
C40H62O13 254
C40H62O16 435
C40H64O13 254
C40H64O14 428
C40H64O16 435
C40H66O17 450, 451
C40H68O12 69
C41H46O13 246
C41H62O13 116, 471
C41H62O14 254, 449, 471
C41H62O15 471
C41H62O16 235, 471
C41H64O12 278, 279, 289
C41H64O13 235, 279
C41H64O14 279
C41H64O15 69, 246
C41H66O12 145, 248
C41H66O13 1, 268
C41H66O14 160, 242, 268, 294
C41H66O15 35
C41H68O12 69
C41H68O13 69, 301

C41H70O13 19
C41H70O14 1, 10, 301
C41H70O15 19
C42H62O13 471
C42H62O14 471
C42H62O15 340
C42H62O16 415
C42H64O14 235, 471
C42H64O15 471
C42H64O16 327, 340, 471
C42H64O17 254, 327
C42H66O11 310
C42H66O13 1, 145
C42H66O14 235
C42H66O15 101, 199, 233, 242, 471
C42H66O16 215, 216
C42H66O18S 268
C42H66O20S2 287
C42H67KO14 116
C42H67KO15 116
C42H68O12 47
C42H68O13 97, 294, 327, 339
C42H68O14 56, 69, 97, 136, 161, 327, 339, 435
C42H68O15 69
C42H70O12 10
C42H70O13 1, 9, 301, 327
C42H70O14 1, 294, 301, 327, 451
C42H70O15 107, 294, 301, 327
C42H72O12 1, 9
C42H72O13 10
C42H72O14 9, 10, 327
C42H72O15 9, 10, 19, 20, 41
C42H72O16 41
C42H72O18 396
C43H64O16 294
C43H66O14 244
C43H66O15 235
C43H67NO13 235
C43H68O14 69, 145
C43H68O16 233, 415
C43H68O17 395, 415
C43H70O12 47
C43H70O13 47, 435
C43H70O16 377
C43H70O17 378
C43H72O13 327
C43H72O15 1
C43H72O16 302
C43H72O17 302
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C43H74O13 9
C43H74O14 9
C43H74O15 9
C44H62O13 435
C44H64O17 415
C44H66O14 450
C44H66O16 294
C44H68O18 415
C44H68O19 351
C44H70O14 97
C44H70O16 69, 161, 415
C44H70O18 251, 395
C44H72O12 47
C44H72O14 327
C44H72O15 294
C44H72O16 377
C44H72O17 377, 378
C44H72O18 378
C44H74O19 349
C44H76O18 428
C45H66O18 254
C45H68O18 254
C45H70O19 395
C45H70O20 395, 435
C45H72O17 396
C45H72O18 350, 351, 395, 396, 415
C45H72O19 396
C45H74O17 377, 378
C45H74O18 350, 377, 378
C45H74O20 351
C45H76O16 69
C45H76O18 349
C45H76O19 349
C45H76O20 350
C45H82O19 396
C46H70O19 145, 415, 471
C46H72O15 101
C46H72O17 235, 254
C46H74O14 86
C46H74O16 136
C46H74O19 396
C46H76O16 136
C46H76O17 86
C46H76O18 254, 349
C46H76O22 451
C46H78O17 41
C46H78O18 1, 428
C46H78O19 349
C47H70O14 294

C47H72O18 254, 471
C47H72O19 254, 449, 471
C47H72O20 471
C47H74O17 1, 86, 235
C47H74O18 235, 254, 268, 396
C47H74O19 254
C47H74O20 69
C47H74O21 396
C47H76O16 47, 107, 291
C47H76O17 56, 69, 101, 135, 136, 162, 249, 268
C47H76O18 162, 254, 268, 377
C47H76O19 1, 161, 242, 254
C47H76O20 35, 161
C47H78O16 69
C47H78O17 20, 69
C47H78O18 301
C47H78O20 451
C47H80O17 19, 69
C47H80O18 9, 69
C47H80O19 1, 41
C48H72O19 471
C48H72O20 235
C48H74O16 294
C48H74O17 107
C48H74O18 56
C48H74O19 56, 254, 471
C48H74O20 56, 199, 233, 471
C48H74O21 471
C48H75NO17 235
C48H75O23S− 97, 101
C48H75O24S− 97
C48H76O17 136
C48H76O18 56, 108, 235
C48H76O19 56, 107, 108, 161, 199, 233
C48H76O20 47, 56, 199, 233, 471
C48H76O21 215
C48H76O23 319
C48H77O22S− 97
C48H78O16 47
C48H78O17 97
C48H78O18 56, 101, 163
C48H78O19 56, 101, 160, 161, 235
C48H78O20 47
C48H80O18 327
C48H80O19 1, 20, 56, 327
C48H80O20 451
C48H82O18 20, 327
C48H82O19 41
C48H82O20 19, 41, 449
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C48H82O21 19
C49H72O16 116
C49H76O20 471
C49H76O22 416
C49H78O18 107, 144
C49H78O19 56, 69
C49H78O20 161
C49H78O21 395
C49H79NO16 310
C49H80O16 47
C49H80O17 47
C49H80O19 107
C49H82O22 349
C50H74O21 416
C50H78O18 136
C50H78O21 47
C50H80O20 435
C50H80O21 47, 350
C50H80O22 251
C50H80O24 416
C50H81NO16 310
C50H81NO17 310
C50H82O20 451
C50H82O21 377
C50H82O22 377
C50H82O23 350, 377, 378
C50H84O19 20
C50H84O20 20, 69
C50H84O21 19, 20
C50H84O22 349
C51H78O17 450
C51H78O18 115, 450
C51H78O20 145
C51H80O22 349
C51H82O20 435
C51H82O21 1, 115, 395, 396
C51H82O22 350, 395
C51H82O23 351
C51H82O24 351
C51H82O26 395
C51H83NO17 310
C51H84O22 350, 377
C51H84O24 350
C51H84O25 351
C51H86O21 69
C51H86O22 349
C51H86O23 349
C51H86O24 349
C51H86O25 350

C52H80O18 115
C52H80O19 136
C52H80O20 449
C52H80O23 471
C52H82O22 235, 279
C52H82O23 254, 395
C52H82O24 310, 320, 396
C52H84O21 136, 146, 160, 268, 451
C52H84O22 319
C52H84O23 350
C52H86O19 20
C52H86O22 21, 86
C52H86O23 20
C52H88O21 21, 69
C52H88O25 350
C53H80O20 216
C53H82O20 216
C53H82O23 235, 251
C53H82O24 215
C53H84O20 116
C53H84O21 116
C53H84O22 86
C53H84O24 215, 251, 310
C53H84O25S 287
C53H86O20 47, 450
C53H86O21 145, 287
C53H86O22 1, 136, 145, 161, 162, 268
C53H86O23 86, 161–163
C53H86O24 35, 36
C53H86O24S 287
C53H86O25 35
C53H88O22 86, 101, 301
C53H88O24 69
C53H88O25 451
C53H90O21 20, 21
C53H90O22 21, 41
C53H90O23 20
C53H90O24 19
C54H80O22 435
C54H80O23 435
C54H82O22 107
C54H82O23 107
C54H84O22 107
C54H84O23 56, 115
C54H84O24 115, 235
C54H84O25 216, 251
C54H84O27 319
C54H86O20 434
C54H86O21 450
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C54H86O22 101
C54H86O24 146
C54H86O25 199
C54H88O20 47, 434
C54H88O23 56, 97, 101, 107, 145, 246
C54H88O24 86, 162, 163, 350
C54H88O25 161
C54H90O20 434
C54H90O22 20
C54H90O24 20, 116, 327
C54H90O25 115
C54H92O22 20, 21
C54H92O23 449
C54H92O24 19
C54H92O25 20
C55H84O21 216, 450
C55H86O23 115
C55H86O24 115, 145
C55H88O20 434
C55H88O21 450
C55H88O26 349
C55H88O27 395
C55H88O28 395
C55H90O20 47
C55H90O25 115, 116
C55H92O13 396
C55H92O22 20
C56H80O17 450
C56H82O24 416
C56H86O22 115
C56H90O21 434
C56H90O28 351
C56H92O21 434
C56H92O25 69
C56H92O27 350
C56H92O29 351
C56H94O27 349
C57H84O22 435
C57H84O26 415
C57H86O22 451
C57H88O22 115
C57H88O23 115
C57H90O26 162
C57H90O27 215, 320
C57H90O28 320
C57H90O29 160
C57H92O21 434
C57H92O26 115, 161, 350, 395
C57H92O27 319

C57H92O28 160, 319, 395
C57H94O21 434
C57H96O27 349
C57H96O28 349
C57H96O30 349
C58H86O20 435
C58H88O20 451
C58H90O22 115
C58H91NO22 450
C58H92O27 161, 235, 254, 310
C58H92O28 215
C58H94O25 146, 162, 451
C58H94O26 86, 146, 451
C58H96O26 350
C59H92O27 115
C59H92O29 215, 216
C59H92O31 319
C59H94O28 199, 310
C59H94O29 199
C59H96O24 116
C59H96O25 56
C59H96O26 56, 86
C59H96O27 56, 145, 146, 162, 268
C59H96O28 36, 160, 161
C59H96O29 35, 36
C59H96O30 160
C59H98O27 35
C59H98O28 244
C60H94O27 116
C60H94O30 216
C60H95NO23 302
C60H96O26 101
C60H96O27 86
C60H96O29 163, 215
C60H98O26 145
C60H98O27 107, 116
C60H98O28 101
C60H98O29 86
C60H98O30 161
C61H100O28 107
C61H96O29 115
C61H98O26 435
C61H98O27 244
C61H98O32 319
C61H98O33 319
C62H100O24 435
C62H100O27 86
C62H104O24 20
C62H96O27 115
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C62H96O28 116
C63H100O29 161
C63H100O31 310
C63H100O32 310
C63H102O28 161
C63H102O32 161
C63H102O33 160, 395
C63H102O34 395
C63H104O33 377, 378
C63H90O21 451
C63H92O21 450
C63H98O29 116
C64H100O28 86
C64H102O28 86
C64H102O32 160
C64H102O33 215, 320
C64H104O30 161, 162
C64H104O31 86
C64H104O32 160, 161, 319
C64H104O33 160
C64H104O34 160
C64H94O27 215
C65H100O28 86
C65H102O32 246
C65H102O33 246
C65H104O29 161
C65H104O33 310
C65H106O30 146
C65H106O31 145, 163
C65H106O32 161, 162
C65H92O21 451
C66H102O28 115
C66H102O32 198
C66H102O33 199
C66H104O31 233
C66H108O34 377
C66H108O35 377
C67H104O33 198
C67H110O37 377
C68H108O32 215
C68H110O35 161

C68H110O36 161
C70H102O31 199
C70H114O34 146
C70H114O35 145
C70H114O36 162
C71H116O36 145
C71H116O37 162
C72H106O33 216
C72H112O37 198
C72H115NO32 302
C72H118O39 377
C73H114O37 198
C73H120O42 377
C74H110O32 86
C74H110O35 215
C74H112O34 162
C74H116O37 215
C74H116O38 215
C74H118O36 215
C74H120O37 145
C74H120O39 162
C75H112O36 215, 216
C76H108O32 86
C76H112O33 86
C76H114O37 215
C77H120O41 199
C77H126O43 377
C78H110O33 86
C78H116O38 215
C78H122O41 199
C80H115NO23 302
C80H132O36 161
C89H142O44 199
C90H144O44 199
C94H150O48 199
C95H152O48 199
C98H152O47 199
C98H152O51 199
C98H158O47 199
C98H158O51 199
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