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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 Refer-
solvents ences
3-1-1 lotoside | C,gHgo0O19 CD30D [1]
3-1-2  lotosidelll C,gHgpO19 CD30D [1]
3-1-3  mabioside D C4yH70014, CD3OD [2]
3-1-4  mabioside A C47H;6019 CD30D [3]
3-1-5 bacopasaponin D C41Hgs013  C5DsN [4]
3-1-6  jujuboside C Cs3HggO,,  CD3OD [1]
3-1-7  bacopasaponin GP C4HgeO013  CsDsN [5]
3-1-8  bacoside A¢ C47H74,047  CsDsN [5]
3-1-9  bacopasaponinE C51Hgy0,;  CgDsN [6]
3-1-10  38,12,23S,24R-tetrahydroxy-20S,25- C41H70014 CsDgN 7]
epoxydammarane
3-0-[B-D-glucopyranosyl(1—2)]-B-D-xylopyranoside
3-1-11  38,12,235,24R-tetrahydroxy-20S,25- C41H70014 CsDsN 7]
epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-glucopyranoside
3-1-12  23-O-acetyl-383,123,235,24R-tetrahydroxy-20S,25- C4oH70014 CsDsN [7]
epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-xylopyranoside
3-1-13  23-O-acetyl-383,123,235,24R-tetrahydroxy-20S,25- C43H72045  CsDsN [7]
epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-glucopyranoside
3-1-14 3B,12f3,23S5,24R-tetrahydroxy-20S,25- C4eH78013  CsDsN [7]
epoxydammarane

3-0-[B-D-xylopyranosyl(1—2)][B-D-xylopyranosyl-
(1—6)]-B-D-glucopyranoside
3-1-15 3j,12B,23S5,24R-tetrahydroxy-20S,25- C47HgoO19  CsDsN [7]
epoxydammarane
3-0-[B-D-glucopyranosyl(1—2)][B-D-xylopyranosyl-
(1—6)]-B-D-glucopyranoside
3-1-16  23-O-acetyl-383,12f3,235,24R-tetrahydroxy-20S,25- C4gHgpO19  CsDsN [71
epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)][B-D-xylopyranosyl-
(1—6)]-B-D-glucopyranoside

3-1-17  3B,12f3,23S5,25-tetrahydroxy-20S,245- C41H70014 CgDsN [8]
epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-glucopyranoside
3-1-18 cyclocarioside B C4oH7204,  CsDsN [9]
3-1-19  cyclocarioside C C4oH70013  CsDsN [9]
3-1-20 pterocaryoside A C3¢Hgo09  CD30D [10]
3-1-21 pterocaryoside B C35Hs509  CD3OD [10]

DThe 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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2 —— 3 Saponins

311 R=p-OH
312 R=q-OH

318 HO— &n 319
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3.1 Dammarane-type Saponins =—— 3

OH 3-1-10

HO

3-1-20 R = o-OH
31-21 R=p-OH
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4 — 3 Saponins

Table 3-1-2: 'H NMR spectroscopic data of dammarane-type saponins 3-1-1~3-1-5.

H 3-11 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 3.10dd(11.5,4) 3.19dd(11.5,3.5) - 3.14 3.30dd(11.7, 4.4)
5  0.74brd(10) 0.76 brd(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, 1.96 m - 2.36,1.55 -
13 2.10m 2.05m - 2.38 2.81dddd
(1.4, 4.4,5.4,13.2)
15 3.92s 3.92s 5.06 -
17  1.86d(11.5) 1.88d(11) - 2.38 -
18 1.13s 1.13s 0.84s 1.21 1.05s
19 0.89s 0.89s 0.94s 0.90 0.71s
21 1.24s 1.24s - 1.41 1.37s
22 3.81brt(8) 3.79dt(7, 1.5) 4.011(6.7) 4.07 2.59ddd
(2.2,2.2,10.5)
23 2.24m 2.25m - 2.59 a3.85dd(2.2,10.7)
2.42 B 4.68dd(2.2,10.7)
24 5.21brt(6.5) 5.21 brt(7) 5.31m 5.24 5.82 dsept
(10.7,1.2)
26 1.66brs 1.65d(1) 1.13s 1.72 1.69d(1.2)
27 1.62brs 1.61.d(1) 1.0s 1.69 1.61d(1.2)
28 1.03s 1.02s 1.35s 0.82 1.27s
29 0.84s 0.85s 1.74s 1.02 1.01s
30 0.94s 0.94s 1.78s 0.96
1" 4.40d(7.5) 4.44d(7.5) 4.50d(7.7) 4.31 4.95d(8)
2" 3.83dd(9,7.5)  3.57dd(8,7.5) 3.36dd(7.8,9.4) 3.19 -
3’ 3.75dd(9, 2.5) 3.71dd(9, 8) 3.55t(7.4) 3.34 -
4" 4.11brd(3) 3.47 dd(10, 9) 3.481(7.6) 3.27 -
5" 3,51brt(6) 3.29m 3.6m 3.39 -
6 3.72m 3.68dd(11.5,5.5) 3.78dd(6.0,12.0) 3.95 -
3.85dd(11.5,2.5) 4.15dd(1.7,13.0) 3.59
1" 5.38d(1.5) 5.44d(1.5) 4.92d(1.8) 4,74 6.31d(1.2)
2" 3.95dd(3.5,1.5) 3.97dd(3.5,1.5) 3.99m 3.82 -
3" 3.75dd(9.5,3.5) 3.73dd(9.5,3.5) 3.78dd(6.1,9.9) 3.67 -
4" 3.38(9.5) 3.39(9.5) 3.56t(9.5) 3.37 -
5" 4.00dq(9.5, 6.5) 4.00dq(9.5, 6) 3.87dq(3.5,6.4) 3.67 -
6" 1.21d(6.5) 1.22.d(6) 1.45d(6.1) 1.25
1" 4.50d(7.3) 4.52d(8) 4.43
2" 3.281(8) 3.25dd(9.5, 8) 3.23
3" 3.34m 3.381(9.5) 3.34
4" 331m 3.30m 3.39
5" 3.30m 3.35m 3.23
6" 3.67dd(12,4.5) 3.62dd(11.5,6) 3.78
3.84dd(12, 2) 3.90dd(11.5, 2) 3.70
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3.1 Dammarane-type Saponins =—— 5

Table 3-1-3: 'H 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, 0.96 m

2 1.65m,1.82m 1.80, 2.17 1.73,2.18 - 2.19m, 1.96 m

3 3.10dd(10, 4) 3.35dd(11.2, 4.0) 3.25dd(12,4) - 3.34dd(11.7, 4.3)

5 0.73dm(9) 0.68 0.58 - 0.80d(11.0)

6 1.54m 1.38,1.53 1.44,1.54 - 1.58m, 1.46 m

7 1.54m,1.44m 1.40, 1.54 1.26, 1.44 - 1.48m,1.29m

9 - 0.82 0.78 - 1.53m

1 - 1.53 1.47 - 2.13m, 1.45m

12 - 1.78, 2.20 1.80, 2.18 - 3.83m

13 2.48m 2.85brd(11.6) 2.76 brd(10) - 2.02t(10.0)

15  1.19m 1.54 1.66 - 1.52m
2.05d(8.5) 2.05 1.84 1.03m

16 1.91m,1.43m

17 1.00d(7) - 2.31m

18 1.13s 1.03s 0.92s 1.03s 0.96s

19 0.87s 0.77 s 0.68s 0.64s 0.91s

21 1.13s 1.65s 1.67s 1.48s 1.52s

22 1.46m,1.33m 3.27 1.45,2.01 - 2.31m,2.23m

23 4.67ddd(10,8,2) 3.94, 4.02 5.06 5.33t-like  4.52m

24 5.15dt(8, 1) 4.78 brd(9.2) 5.43d(8.0) 5.48m 3.91d(9.3)

26 1.71brs 1.65s 1.65s 1.68s 1.67s

27 1.67d(1) 1.65s 1.64s 1.80s 1.80s

28  1.00s 1.30s 1.255s 1.25s 1.31s

29  0.84s 0.99s 1.045s 0.94s 1.17s

30  3.87d(9) 4.28 4.25 - 1.00s
4.02d(8)

1’ 4.45d(5) 4.88d(7.6) 4.88d(7.6) 4.75d(7)  4.91d(6.6)

2! 3.87m 4,04 4,09 - 4.27m

3/ 3.83m 4.19 4,17 - 4.30m

4! 4.08dd(4, 2) 4.04,4.19 3.94, 4.01 - 4.23m

5' 3.52d(10) 3.92 3.86 - 4.38m
3.85dd(10, 3) 3.77 t(10.4)

6 4.32, 4.53 4.16, 4.45

1" 5.20d(1.5) 5.25d(8.0) 6.26brs 6.05brs 5.42d(7.6)

2" 3.92dd(3.5, 1.5) 4.06 5.03 - 4.30m

3" 3.71dd(9.5, 3.5) 4.21 4.88 - 4.18m

4" 3.381(9.5) 4.19 4.82 - 4.40m

5"  3.85m 4.10 4.20, 4.35 - 4.00m

6  1.20d(6) 4,28, 4.48 4.53m

1" 4.49d(7.5) 5.19 d(7.6) 5.05 d(8)

2" 3.28dd(9, 7) 3.96 -

3 3.38m 4.03 -

4" 3.30t(nd) 4.07 -

5" 3,52m 4.21 -
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6 —— 3 Saponins

Table 3-1-3 (continued)

H 3-1-6 3-1-7 3-1-8 3-1-9 3-1-10
6" 3.73dd(11,7) 4.20 -
4.14dd(11, 1.5) 4.56
1" 4.34d(8) 4.84d(7)
21 3.19dd(9, 8) -
3" 3.35m -
4" 3.27m -
5" 3.65dd(11, 5) -
6" 3.85d(11)
Table 3-1-4: 'H 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, 1.00 m 1.70m, 0.96 m
2 2.30m, 1.80m 2.40m, 1.95m 2.40m, 1.83m 2.40m,1.90m 2.30m, 1.90m
3 3.30dd(11.4, 4.0) 3.35dd(11.6, 4.0) 3.31dd(11.6, 4.2) 3.34dd(11.6, 4.3) 3.20brd(11.5)
5 0.74d(10.0) 0.84d(10.6) 0.73d(10.5) 0.73d(9.4) 0.77d(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 1.20brd(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 1.991(10.0) 2.00m 1.91t(10.1) 2.01t(10.2) 1.95t(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, 1.43 m 1.90m, 1.41m
17 2.24m 2.31m 2.24m 2.30m 2.21m
18 0.89s 1.01s 0.96s 0.96s 0.85s
19 0.83s 0.94s 0.83s 0.92s 0.79s
21 1.46s 1.57s 1.31s 1.52s 1.435s
22 2.27m,2.18m 2.38m, 2.20m 2.29m,2.10m 2.32m,2.23m 2.24m,2.18m
23 4.45m 5.80dt(10.5, 4.0) 5.70dt(10.5, 4.0) 4.52m 4.50m
24 3.85d(9.3) 4.10d(9.9) 4.00d(9.8) 3.92d(9.3) 3.85d(9.2)
26 1.61s 1.64s 1.62s 1.69s 1.60s
27 1.74s 1.80s 1.74s 1.81s 1.74s
28 1.32s 1.37s 1.32s 1.32s 1.265s
29 1.12s 1.18s 1.11s 1.20s 1.09s
30 0.97s 1.02s 0.97s 0.99s 0.89s
OAc 2.08 s(23-0Ac) 2.01 s(23-0Ac)
1/ 4.93d(7.6) 4.90d(7.3) 4.93d(7.7) 4.94d(7.7) 4.88d(7.4)
2! 4.14m 4.18 m 4.12m 4.12m 4.12m
3" 4.30m 4.25m 4.30m 4.21m 4.21m
4 417m 4.30m 4.15m 4.20m 4.20m
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Table 3-1-4 (continued)

3.1 Dammarane-type Saponins =— 7

H 3-1-11 3-1-12 3-1-13 3-1-14 3-1-15
5' 4.25m 4.39dd(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) 4.80d(10.9)
4.37m 4.33m 4.38m 4.28m

1" 5.25d(7.0) 5.30d(7.2) 5.25d(6.9) 5.27.d(7.2) 5.03d(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 4,30 m 4,29 m

5" 4,40 m 4.46dd(11.2, 5.1) 4,40 m 4.44m 4.21m
3.70t(10.6) 3.78m 3.721(10.6)

6" 4.45m

1" 5.02d(7.4) 4.95d(7.3)

2" 4.10m 4.03m

3" 4.11m 4.12m

4" 4,30 m 4.07m

5" 4.40m 4.33m

3.75t(11.5) 3.69t(11.0)

Table 3-1-5: 'H 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 3.16 brd(13.6)
0.90m 0.88m 2.12m

2 2.60m, 1.86m 2.27m,1.91m (ov)

3 3.28dd(11.3, 3.5) 3.39dd(11.6, 4.2) 3.59m

5 0.67d(9.0), 1.50m 0.80d(9.5) 1.66m

6 1.37m 1.59m 1.54m

7 1.39m, 1.18 m 1.49m,1.27m 1.50m, 1.16 m

9 1.40m 1.54m 1.91dd(10.8, 4.3)

11 2.07m 2.12m 2.87 brd(12.4)
1.42m 1.48m

12 3.73m 3.89m 4.39ddd(10.4, 10.4, 4.7)

13 1.90t(10.5) 2.09m 1.83 brd(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 0.91s 0.96s 1.07s

19 0.83s 0.90s 1.42s

21 1.48s 1.51s 1.14s

22 2.10m, 2.28 m 2.48m,2.51m 1.55m, 1.71~1.75m

23 5.73dt(10.8, 4.0) 5.12m 2.02m

24 4.02m 4.30d(7.9) 3.941(7.2)

26 1.61s 1.69s 1.44s
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8 —— 3 Saponins

Table 3-1-5 (continued)

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

27 1.73s 1.71s 1.39s

28 1.265s 1.395s 1.00s

29 1.10s 1.20s 1.30s

30 0.91s 1.02s 0.56s
OAc 2.00s(23-0Ac)

1! 4.86d(7.6) 5.00d(7.6) 4.74d(7.8)
2! 4.02m 4.20m 4.01t(8.5)
3/ 4.22m 4.37m 3.72~3.76 m
4! 4.10m 4.24m 4.17 t(8.9)
5/ 4.22m 4.22m 3.82m

6 4.27 m, 4.80d(10.7) 4.42m, 4.64d(10.2) 1.60d(5.6)
1" 5.23d(7.2) 5.32d(6.8) 5.02d(7.8)
2" 4.08m 4.20m 3.981(9.0)
3" 4.12m 4.01m 3.72~3.76 m
4" 4.20m 4.30m 4,141(8.8)
5" 4.31m 3.78(10.5), 4.46 m 3.72m

6" 1.59d(5.9)
1" 4,98d(7.2)

2™ 4.02m

3" 4.02m

4" 4.20m

5" 3.67t(9.7), 4.35m

Table 3-1-6: 'H 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 brd(13.5) 1.49m, 2.45ddd(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 1.14brd(12.6), 1.50 m 1.07m,1.42m 1.08m, 1.42m

9 1.88dd(10.1, 4.2) 1.80m 1.82m

11 1.56m, 2.97 brd(12.3) 1.37m, 2.35m 1.33m, 2.40m
12 4.38ddd(10.6, 10.6, 5.2) 4.07 ddd(4.5, 10.7, 10.7) 4.12 ddd(4.5, 10.5)
13 1.83brd(10.7) 1.90m 1.94m

15 0.98m, 1.36~1.39m 1.19m, 1.56 m 1.21m, 1.55m
16 (ov) 1.31m, 1.87m 1.31m,1.90 m
17 1.96m 2.02m 2.04m

18 1.02s 0.96s 0.98s

19 1.46s 1.09s 1.09s

21 1.18s 1.165s 1.165s

- printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Table 3-1-6 (continued)

3.1 Dammarane-type Saponins =——— 9

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) 5.63d(15.5) 5.62d(15.5)

26 1.50s 1.27s 1.28s

27 1.30s 1.27s 1.28s

28 0.88s 4.69brs, 4.84brs 4.85brs, 4.72brs

29 1.20s 1.76s 1.77s

30 0.68s 1.04s 1.07s

1! 5.41d(4.1) 4.35d(7.5) 4,28d(6.5)

2! 4.71m 3.20m 3.51m

3/ 4.56 brd(6.4) 2.99(9.1) 3.50m

4 4.82m 3.29m 3.79m

5' 4.78dd(3.0, 11.7) 3.24m 3.52 (ov)
4.59dd(4.0, 11.4) 3.89dd(1.5, 13)

6 1.25d(6.0)

OAc 1.94 s(5"-0Ac)

1" 4.92d(7.6)

2" 4.37m

3" 4.15dd(9.2, 3.5)

4" 4.22m

5" 3.80brd(11.7), 4.29dd(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 References
solvents
3-1-22 notoginsenoside ST-3 C43H74045 CsDsN [11]
3-1-23 notoginsenoside ST-5 C47Hgo018 Cs5DsN [11]
3-1-24 sapinmusaponin E C43H7,0,5 CD30D [12]
3-1-25 floralginsenoside E C4H72015 CsDsN [13]
3-1-26 chilianoside K C36Hg20419 CD30D [14]
3-1-27 chilianoside L C3gHg,0,1 CD30D [14]
3-1-28 chilianoside E C3gHg, 04, CD30D [14]
3-1-29 chilianoside F C34Hg,047 CD30D [14]
3-1-30 chilianoside G C3gHg, 01, CD30D [14]
3-1-31 sapinmusaponin C C4H7,04, CD30D [12]
3-1-32 sapinmusaponin D C43H7,04,4, CD30D [12]
3-1-33 notoginsenoside ST-2 C43H74015 CsDsN [11]
3-1-34 sapinmusaponin O C4H7,04, CD30D [15]
3-1-35 sapinmusaponin P C4H7,0,, CD30D [15]
3-1-36 3-0-[B-D-glucopyranosyl-(1—2)-B-D-glucopyranosyl]- C,,H;,0,4, C5DsN [16]
dammara-20S,24S-epoxy-3f3,12f3,25-triol
3-1-37 polysciasoside A C4H70043 CD30D [17]
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10 —— 3 Saponins

Table 3-1-7 (continued)

No. Compounds MFs Test References
solvents
3-1-38 1B,2a,33,20(R)-tetrahydroxydammar-24-ene-3-0-a-  C4,H;,0,3 CD30D [18]
L-rhamnopyranosyl-(1—2)-B-D-glucopyranoside
3-1-39 chilianoside A C3¢Hg209 CD30D [14]
3-1-40 sapinmusaponin A C4H7,045 CD30D [12]
3-1-41 chilianoside H C3¢Hg20419 CD3OD [14]
3-1-42 chilianoside | C3gHg4011 CsDsN [14]
3-1-43 chilianoside ] C3gHg,04, CD30D [14]
3-1-44 chilianoside B C5gHg404, CD30D [14]
3-1-45 chilianoside C C3¢Hg2011 CD30D [14]
3-1-46 chilianoside D C3gHg, 04, CD30D [14]
3-1-47 sapinmusaponin B C4H7,04, CD30OD [12]
3-1-48 ginsenoside Rz, C4H7001, C5DsN [19]
3-1-49 notoginsenoside ST-1 C36Hg2019 Cs5D5N [11]
3-1-50 notoginenoside Rg C36Hg2019 Cs5DsN [20]
3-1-51 notoginenoside Ry C36Hg2019 Cs5DsN [20]
3-1-52 notoginsenoside Rw2 C41H700414 CsDsN [21]
3-1-53 floralquinquenoside A C3¢Hg2041 C5DsN [22]
3-1-54 floralquinquenoside C C42H7,045 CsDsN [22]
3-1-55 floralquinquenoside B C4H72045 C5DsN [22]
3-1-56 ginsenoside Rh, C3¢Hgp0g  CsDsN [23]
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3.1 bammarane-type Saponins =

OH  3-1-31 R=OH
3-132 R = OMe

R2
3-1-34 OH Me
3-1-35 Me OH
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3-1-38

3-1-42 Ac H
3-1-43 H Ac

n,"_
~
U 3-1-40 R=H
T H 3-1-47 R=OH

R' R?
3-1-44 Ac H
3145 H H
3146 H Ac

“OH 3-1-50 20 S
3-1-51 20 R
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SH 3-1-54

6H

3-1-55

3.1 Dammarane-type Saponins

Table 3-1-8: 'H 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 3.14d(9) 1.63m, 0.94m
2 217m,1.80m 2.19m,1.86m 1.90m, 1.65m 3.461(9) 1.98m, 1.66 m
3  3.28dd(4,11.5) 3.30m 3.17dd(11.0, 4.0) 3.04d(9) 3.17dd(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 3.69dd(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 2.48dd(13),1.36m 1.53m, 1.32m
12 3.87m 3.90m 1.68m, 1.33m 1.91d(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, 1.26 m
17 2.77m 2.36m 1.98m 1.69m 2.01m

18 0.75s 0.80s 0.97s 1.00s 0.97s

19 0.97s 1.02s 0.85s 0.97s 0.85s

21 2.08s 1.43s 1.11s 1.08s 0.98s
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14 — 3 Saponins

Table 3-1-8 (continued)

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

22 5.80d(9.7) 2.78m,2.49m 2.23m,2.22m 2.18 m(2H) 4.28d(7.2)9,3.82m

23 4.48m 6.31m 5.68dt(16.0,7.2) 5.75dt(16,7) 5.57m

6.48dd(15.6,7.2)®

24 3.77d(4.9) 6.02d(15.5)  5.45d(16.0) 5.59d(16) 6.29d(15.6)9, 5.74m

26 1.56s 1.55s 1.25s 1.30s(6H) 1.28s

27 1.52s 1.54s 1.25s 1.28s

28 1.27s 1.28s 1.04s 0.98s 1.04s

29  1.08s 1.11s 0.86s 0.76s 0.865s

30  0.93s 0.94s 0.91s 0.89s 0.94s

OMe 3.415(21-OMe) 3.14 5(25-OMe)

1" 4.92d(7.5) 4.93d(7.5) 4.40d(7.2) 4.53d(8) 4.39d(7.3)

2" 4.23m 4.14m 3.39d(8.0,7.2)  4.80d(8.9) 3.39m

3" 4.24m 4.35m 3.451(8.0) 3.52t(9) 3.441(8.4)

4" 413m 4.09m 3.271(8.0) 3.40t(9) 3.26 1(8.4)

5 3.92m 3.95m 3.23dd(5.2,2.0) 3.35m 3.23m

6  4.56m 4.57brd(10)  3.84dd(12.0,2.0) 3.89dd(2,12) 3.83dd(11.0,1.2)
4.35m 4.34m 3.65dd(12.0, 5.2) 3.68dd(6,12) 3.64dd(11.0, 5.6)

OAc 2.09 s(2'-0Ac)

1" 5.37d(7.6) 5.53d(7.5) 5.36d(1.6) 5.35brs

2" 4.11m 4,18 m 3.94dd(3.2, 1.6) 3.94m

3" 4.31m 4.28m 3.74dd(9.6, 3.2) 3.72dd(9.2, 3.2)

4" 431m 4,18 m 3.351(9.6) 3.351(9.2)

5" 3.92m 3.87m 3.97dd(6.4, 3.2) 3.97m

6"  4.48m,4.45m 4.50mbrd 1.21.d(6.4) 1.20d(6.4)

1" 5.39.d(6.5) 1.20d(6.4)

2" 4.09m

3" 4.32m

4" 4.14m

5" 4.34m,3.68m

OThe data in the literature were recorded in C5DsN.

Table 3-1-9: 'H 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 - 3.16d(9) 3.14d(9) 3.16d(9) 3.15d(9)

2 - 3.51t(9) 3.481(9) 3.50t(9) 3.481(9)
3.31dd(4.5, 11.9) 3.05d(9) 3.02d(9) 3.05d(9) 3.02d(9)

12 3.92m - - - -

18 1.06s 1.08s 1.08s 1.08s 1.08s

19 0.87s 1.08s 1.08s 1.08s 1.08s
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Table 3-1-9 (continued)

3.1 Dammarane-type Saponins = 15

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

21 1.43s 1.00s 1.00s 1.00s 1.00s

23 6.25ddd(5.7,8.9,16.0) 5.71dt(16,7) 5.71dt(16,7) 5.76dt(16,7) 5.76dt(16,7)

24 6.04d(16.0) 5.59d(16) 5.60 d(16) 5.59d(16) 5.59d(16)

26 1.56s 1.27s 1.27s

27 1.57s 1.27s 1.27s 1.29 5(6H) 1.27 s(6H)

28 1.31s 0.98s 0.98s 0.98s 0.98s

29  1.13s 0.90s 0.90s 0.89s 0.89s

30 0.97s 0.89s 0.89s 0.89s 0.89s

1! 4.92d(7.7) 4.33d(8) 4.33d(8) 4.33d(8) 4.34d(8)

6 - 3.88dd(2,12) 4.43dd(2,12) 3.88dd(2,12) 4.43dd(2,12)
3.66dd(5,12) 4.17dd(6,12) 3.66dd(5,12) 4.17dd(6,12)

OAc 2.09 5(6'-0Ac) 2.09s(2'-0Ac)

1" 5.35d(7.7)

Table 3-1-10: 'H 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 eq1.52,ax0.79
2 1.98m,1.66m 2.18m,1.81m 1.95m,1.64(ov) 1.95m,1.64(ov) eq2.18,ax1.82
3 3.16m 3.26m 3.17dd(10.8, 4.0) 3.17dd(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  eq1.51,ax1.39
7 3.70m 1.46m,1.22m 3.68dd(10.8,4.8) 3.70dd(10.4, 4.4) eq1.37,ax1.23
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) eq1.51, ax1.09
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 0.97s 0.79s 0.96s 0.96s 1.00s

19 0.85s 1.01s 0.85s 0.85s 0.83s

21 0.99s 1.91s 1.11s 1.08s 1.30s

22 3.87d(7.2) 5.68d(9.8) 1.44m,1.42m - eq1.97,ax1.70
23 5.76dd(16.0,7.2) 4.31m 2.03m,2.01m 1.44m,1.39m eq2.16,ax1.84
24 5.64d(16.0) 3.85d(6.5) 5.09(6.8) 5.081(7.2) 4.16dd(7.0, 7.0)
26 1.27s 1.60s 1.66s 1.66s 1.30s

27 1.27s 1.45s 1.60s 1.58s 1.45s

28 1.04s 1.26s 1.04s 1.04s 1.28s

29 0.86s 1.08s 0.85s 0.85s 1.11s

30 0.94s 0.91s 0.93s 0.93s 0.91s
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16 —— 3 Saponins

Table 3-1-10 (continued)

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

OMe 3.165(25-OMe) 3.325(23-0Me)

1/ 4.40d(7.6) 4.90d(7.5) 4.38d(7.2) 4.40d(7.2) 4.93d(8.0)

2! 3.39m 4.20m 3.39 (ov) 3.39 (ov) 4.26

3/ 3.45t(8.4) 4.21m 3.451(8.8) 3.451(8.8) 4.26

4! 3.271(8.4) 4.11m 3.281(8.4) 3.281(8.4) 4.17

5’ 3.23dd(5.2,2.0) 3.90m 3.23(ov) 3.23(ov) 3.93

3 3.84dd(12.0,2.0) 4.53m 3.84dd(11.6,1.2) 3.82dd(10.4,1.2) 4.56
3.65dd(12.0,5.2) 4.32m 3.64dd(11.6,5.2) 3.64dd(11.6,5.2) 4.39

1" 5.35d(1.6) 5.35d(7.7) 5.35brs 5.34brs 5.37.d(7.5)

2" 3.94dd(2.8,1.6)  4.08m 3.94 (ov) 3.95 (ov) 4,16

3" 3.72dd(9.2,3.2)  4.28m 3.74dd(9.2,2.4)  3.75dd(9.6,2.4)  4.32

4" 3.35t(9.2) 4.30m 3.351(9.6) 3.351(9.6) 4,35

5" 3.96dd(6.0,3.2)  3.90m 3.97 (ov) 3.98 (ov) 3.94

6" 1.20d(6.0) 4.46m, 4.44m  1.21d(6.0) 1.21.d(6.0) 4,50, 4.49

Table 3-1-11: 'H 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 1.06 m, 1.56 m 3.16d(9.1) 3.49d(9) 1.66m, 0.93m 3.13d(9)
2 1.70m, 2.02m 3.481m 3.941(9) 1.98m, 1.66 m 3.461(9)
3 3.19dd(11.0, 4.5) 3.14d(9.9) 3.37.d(9) 3.17dd(11.2, 4.0) 3.04d(9)
5 0.84brd(8.9) 0.82m 0.89m 0.81m 0.81m
6 1.57m 1.55~1.60(0ov) 1.62m 1.63m 1.60m
1.70m 1.24~1.35(0v) 1.55m 1.55m 1.26 m
7 1.38dd(2.4, 9.4) 1.55~1.60(ov) 1.55m 3.70dd(10.0,4.8) 1.58m
1.58m 1.24~1.35(ov) 1.27m 1.26m
9 1.79dd(3.4,12.4) 1.55~1.60(ov) 1.73m 1.24m 1.54m
11 2.18dd(3.6,13.2) 2.47 brd(4.4) 3.04dd(3, 15) 1.52m 2.48dd(13)
2.371(13.3) 1.39 (ov) 1.60m 1.32m 1.36m
12 1.90brd(9.4) 2.32m 1.71m 1.90m
1.24~1.35(ov) 1.53m 1.35m 1.28m
13 3.14d(10.5) 1.70~1.78(ov) 2.05m 1.75m 1.70m
15 1.28d(13.3) 1.49m 1.14d(12) 1.66m 1.47m
2.12m 1.06 (ov) 1.62m 1.35m 1.03m
16 4.34dd(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 2.30dd(4.2,10.5) 1.70~1.78(ov) 1.99m 1.92m 1.67m
18 1.22s 1.00s 1.04s 0.97s 0.99s
19 1.00s 0.99s 1.17s 0.86s 0.96s
21 1.05s 1.10s 1.38s 1.05s 1.07s
22 2.12m 1.43 (ov) 1.78m,1.76 m 3.41m 1.50m, 1.36m
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Table 3-1-11 (continued)

3.1 Dammarane-type Saponins =—— 17

H 3-1-37 3-1-38 3-1-39 3-1-40 3-1-44
23 1.54m 2.04brd(7.7) 2.52m 2.25dd(14.8,6.8) 1.63m
2.34m 2.05m 1.50m
24 5.14t(7.0) 5.10brs 5.31t(7) 5.24(6.8) 4.161(6)
26 1.68s 1.67s 1.70s 1.70s 4.91s
4.92dd(2, 3)
27  1.64s 1.62s 1.64s 1.61s 1.71s
28  1.08s 1.08s 1.38s 1.05s 0.98s
29  0.90s 0.92s 1.07s 0.85s 0.76s
30  1.02s 0.91s 1.03s 0.93s 0.90s
1" 4.43d(7.5) 4.44d(7.6) 4.96 d(8) 4.39d(7.6) 4.53d(8)
2" 3.43dd(7.4,9.3) 3.475m 4.07 1(8) 3.39m 4.80dd(8, 9)
3" 3.461(8.7) 3.492m 4.25dd(8,9)  3.45t(8.8) 3.52t(9)
4 3.30t(8.6) 3.33m 4.161(9) 3.271(8.8) 3.40t(9)
5 3.26m 3.34 4.12m 3.23m 3.36m
6  3.84dd(11.8,2.0) 3.89d(12.0) 4.64dd(2,12) 3.83dd(11.6,1.8) 3.89dd(2,12)
3.65dd(11.8, 4.0) 3.66dd(12.0,5.3) 4.33dd(6,12) 3.65dd(11.6,5.2) 3.68dd(6,12)
OAc 2.09s(2'-0Ac)
1" 5.39d(1.1) 5.37brs 5.35brs
2" 3.97dd(3.1,1.5) 3.99brs 3.95m
3" 3.76dd(9.5,3.3) 3.75dd(9.7,3.2) 3.74dd(9.2, 3.6)
4" 3.39t(9.8) 3.39(9.4) 3.35(9.2)
57 3.99m 3.93m 3.98m
6" 1.24d(6.2) 1.22d(6.2) 1.19d(6.4)

Table 3-1-12: 'H 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 3.16d(9) 3.45d(9) 3.14d(9) 3.16 d(9) 3.16 d(9)

2 3.50t(9) 3.85t(9) 3.481(9) 3.50t(9) 3.50t(9)

3 3.05d(9) 3.27.d(9) 3.02d(9) 3.05d(9) 3.05d(9)

18 1.08s 1.40s 1.09s 1.08s 1.08s

19 1.08s 1.12s 1.08s 1.08s 1.08s

21 1.00s 1.11s 1.00s 0.99s 0.99s

24 3.95t(6) 4.43t(6) 3.94 t(6) 4.16 t(6) 4.16 t(6)

26 4.88s,4.805s 5.275,5.25s 4.89s,4.79s 5.00s, 4.79s 4.91s,4.78s

27 1.71s 1.92s 1.71s 1.71s 1.71s

28 0.98s 1.02s 0.98s 0.98s 0.98s

29 0.91s 0.99s 0.91s 0.90s 0.90s

30 0.89s 0.97s 0.89s 0.89s 0.89s

1’ 4.33d(8) 5.02d(8) 4.34d(8) 4.34d(8) 4.34d(8)

2! - 5.631(8) - - -

6 3.88d(12) 4.63d(11) 4.43dd(2, 12) 3.88d(12) 4.44d(12)
3.66dd(5, 12) 4.17 dd(6, 12) 3.66dd(5, 12) 4.17 dd(5, 12)

OAc 2.17 s(2'-0Ac) 2.09 s(6'-0Ac) 2.09 5(6'-0Ac)
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Table 3-1-13: 'H 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, 0.98 m

2  1.98m,1.66m 1.84,2.22 1.93m, 1.85m 1.86m, 1.42brs  1.86m, 1.42brs

3 3.17dd(11.8,4.0) 3.31dd 3.53dd(4.5,11.5) 3.53dd(10.8,5.0) 3.52dd(10.8, 5.2)

(7.2, 4.2)

5 0.81m 0.72d(11.4) 1.44m 1.44brs 1.43brs

6 1.63m,1.52m 1.38,1.52  4.43m 4.45 ddd 4.43 ddd
(10.2,10.2,3.0)  (10.2,10.2, 3.0)

7  3.72d(4.8) 1.25,1.51  2.53m, 1.97m 2.54dd(12.9,2.7) 2.53dd(13.0, 2.9)
1.941(10.8) 1.96t(10.6)

9 1.25m 1.45 1.57m 1.59m 1.61m

11 1.49m,1.31m 1.1~2.0 2.04m, 1.46 m 2.14dd(9.2,3.6)  2.13dd(8.8, 3.4)
1.51d(4.8) 1.48brs

12 1.68m,1.32m 3.93 3.94m 3.90m 3.91m

13 1.73m 3.62 1.99m 2.03d(10.6) 2.01m

15 1.66m,1.35m 1.1~2.0 1.72m,1.16 m 1.66m, 1.66m
1.11t(10.4) 1.15t(10.2)

16 1.98m,1.25m 1.70,2.04 1.86m,1.42m 1.77 ddd 1.86 (ov), 1.26 m
(12.2,9.9, 3.0)
1.35d(8.0)

17 2.14dd(4.0,10.0) 2.10t(10.8) 2.82m 2.30dd(10.8,7.2) 2.36dd(10.8, 7.0)

18 0.98s 1.05s 0.82s 1.26s 1.21s

19 0.86s 1.05s 1.22s 1.06s 1.06s

21 1.15s 1.95s 1.83s 1.39s 1.40s

22 3.15d(2.4) 5.291(7.2)  5.741(7.0) 6.06 d(15.9) 6.05d(15.8)

23 4.67dd(8.8,2.0) 3.00 2.58m 6.25ddd 6.27 ddd
(15.9, 8.4, 5.6) (15.8, 8.5, 5.6)

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

26 1.73s 1.69s 1.51s 1.56s 1.54s

27 1.70s 1.67s 1.49s 1.565s 1.54s

28 1.04s 1.33s 2.07s 2.07s 2.065s

29 0.85s 1.14s 1.61s 1.62s 1.64s

30 0.94s 0.85s 1.03s 0.80s 0.81s

1" 4.39d(7.6) 4.96d(7.2) 5.03d(8.0) 5.04 d(7.6) 5.03d(7.8)

2" 3.39dd(8.4,7.6) 4.25t(8.4)  4.10t(8.5) 4.10t(8.8) 4.10t(8.8)

3" 3.43t(8.4) 4.40 4.27m 4.27 t(9.0) 4.30t(9.4)

4 3.28t(8.4) 4.38 4.22m 4.21(9.2) 4.23t(9.4)

5" 3.23dd(5.6,2.0) 4.28t(7.2) 3.96m 3.95m 3.96m

6’ 3.84dd(12.0,2.0) 4.51brs 4.53dd(2.5,11.5) 4.57dd(11.6,3.2) 4.54dd(11.6, 3.2)

3.65dd(12.0, 5.6) 4.37dd(5.5,12.0) 4.37dd(11.6,6.0) 4.38dd(11.6, 6.0)

1" 5.35d(1.2) 5.41d(7.2)

2" 3.94dd(3.2,1.6) 4.17t(8.4)

3" 3.74dd(9.6,3.2) 3.96

4" 3.37t(9.6) 4.18(10.8)

5" 3.96m 4.33

6" 1.19d(6.0) 4,58d(10.8)
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Table 3-1-14: 'H 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
3.51m 3.55dd(4.5,11.5) 3.50dd(4.8,11.9) 3.42dd(4.8,11.0) 3.42dd(4.0,10.8)
1.42brs - - - -
4.40~4.42m 4.48ddd 4.75m 4.66m 4.23m
(2.8,10.5,13.5)
12 3.91m 3.93m 3.941(9.2) 3.85m 4.26m
18 1.25s 1.29s 1.30s 1.13s 0.93s
19 1.02s 1.10s 1.02s 0.90s 0.71s
21 1.41s 1.41s 1.41s 1.30s 1.70s
22 6.10d(15.8) - - - 5.35brt(7.4)
23 6.29m 6.28ddd 6.29ddd - 2.66 brdd(7.4, 7.4)
(5.7, 9.0, 15.9) (5.5,8.9,15.7)
24 - 6.08d(15.9) 6.09d(15.7) 4.72m 5.01brt(7.4)
26 1.59s 1.57s 1.58s 5.03s 1.58s
5.20s
27 1.58s 1.58s 1.59s 1.86s 1.49s
28 2.10s 2.10s 2.16s 2.16s 1.11s
29 1.49s 1.64s 1.39s 1.39s 1.96s
30 0.81s 0.84s 0.96s 0.87s 1.465s
1" 4.98d(7.2) 5.08d(7.9) 5.30d(7.0) 5.21d(7.6) 4.91d(7.7)
2! - - - - 3.97 dd(8.0, 8.0)
1" 5.79d(6.8) 6.545 like 6.46s like

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

No. Compounds MFs Test Refer-
solvents  ences
3-1-57 floralginsenoside D C41H70045 CsDsN [13]
3-1-58 20-0-B-D-xylopyranosyl(1—6)-B-D-glucopyranosyl-20(S)- C4,H70043 Cs5DsN [24]
protopanaxadiol
3-1-59 floralginsenoside C C41H70045 CsDsN [13]
3-1-60 floralginsenoside K C4gHgy0,1; Cs5DsN [25]
3-1-61 koryoginsenoside R, Cs4Hg20,4 CsDsN [26]
3-1-62 notoginsenoside E C4gHgy0,50 C5DsN [27]
3-1-63 notoginsenosides A Cs4Hg,0,4 CsDsN [28]
3-1-64 floralginsenoside F C4H72015 C5DsN [13]
3-1-65 3p,12,20S-trihydroxy-25-hydroperoxydammar-23-ene Cs53Hg90,4 Cs5DsN [71
3-0-[B-D-glucopyranosyl(1—2)]-B-D-glucopyranosyl]-20-
0-[B-D-xylopyranosyl(1—6)]-B-D-glucopyranoside
3-1-66 floralginsenoside O Cs3Hgp0,4 CsDsN [29]
3-1-67 floralginsenoside G C5oHgs0,17 C5DsN [25]
3-1-68 3-0-B-D-glucopyranosyl-20-0-[a-L- C47Hgo017 Cs5DsN [30]

arabinopyranosyl(1—2)-B-D-glucopyranosyl]
3B,123,20(S)-trihydroxydammar-24-ene
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Table 3-1-15 (continued)

No. Compounds MFs Test Refer-

solvents  ences

3-1-69 floralginsenoside P Cs53Hg90,3 Cs5Ds5N [29]

3-1-70 quinquenoside | Cs,HggO19 C5DsN [31]

3-1-71 quinquenoside Il Ce2H104024 C5DsN [31]

3-1-72 quinquenoside llI CsoHgs019 C5DsN [31]

3-1-73 quinquenoside IV Cs4Hgp0,4 C5DsN [31]

3-1-74 3-0-[B-D-glucopyranosyl(1—6)-B-D-glucopyranosyl]- C4gHgy018 CsDsN [30]
20-0-B-D-glucopyranosyl-383,123,20(S)-trihydro-
xydammar-24-ene

3-1-75 notoginsenoside | Cs4Hg20,5, CsDsN [27]

3-1-76 3f,19,20(S)-dihydroxydammar-24-ene-3-0-[3-D- Cs54H9,0,, C5D5N [32]
glucopyranosyl(2—1)-B-D-glucopyranosyl]-20-0-[a-L-
rhamnopyranosyl(6—1)-B-D-glucopyranoside]

3-1-77 19-ox0-3f3,20(S)-dihydroxydammar-24-ene-3-0-[B-D- Cs54Hg90,, C5Ds5N [32]
glucopyranosyl(2—1)-B-D-glucopyranosyl]-20-0-[a-L-
rhamnopyranosyl(6—1)-B-D-glucopyranoside]

3-1-78 19-o0x0-3f3,20(S)-dihydroxydammar-24-ene-3-0-[a-L- C47H78047 C5DsN [32]
arabinopyranosyl(2—1)-B-D-glucopyranosyl]-20-0-3-D-
glucopyranoside

3-1-79 2a,3B,12,20S5-tetrahydroxydammar-24-ene-3-0-[B-D- Cs53Hg90,3 CD30D [33]
glucopyranosyl(1—4)-B-D-glucopyranosyl]-20-0-[3-D-
xylopyranosyl-(1—6)-B-D-glucopyranoside]

3-1-80 2a,38,12B3,20S-tetrahydroxydammar-24-ene-3-0-3-D- C50Hg, 0,9 CD30OD [33]
glucopyranosyl-20-0-[B-D-6-0-acetylglucopyranosyl-

(1—2)-B-D-glucopyranoside]

3-1-81 notoginsenoside C Cs54Hg920,5 C5Ds5N [28]

3-1-82 floralquinquenoside D C4H7,045 CsDsN [22]

3-1-83 floralquinquenoside H Cs0Hgs0,1  CsDsN [25]

3-1-84 notoginsenoside B Cs4Hg90,4 C5DsN [28]

3-1-85 quinquenoside IV Cs4Hgp0,4 C5DsN [31]

3-1-86 notoginsenoside G C4gHgo0O19 CsDs5N [27]

3-1-87 19-0x0-3f,205,21-trihydroxy-25-hydroperoxydammar- Cs5,Hgg0,23  CsDsN [7]
23-ene-3-0-{[a-L-thamnopyranosyl(1—2)][3-D-xylopy-
ranosyl(1—3)]-a-L-arabinopyranosyl}-21-0-B-D-
glucopyranoside

3-1-88 3p,20S5,21-trihydroxy-25-methoxydammar-23-ene-3-0-a- Cg3Hgo0,;  C5DsN [8]
L-rhamnopyranosyl(1— 2)-[3-D-xylopyranosyl(1—3)]-8-D-
glucopyranosyl-21-0-B-D-xylopyranoside

3-1-89 3f,20S5,21-trihydroxydammar-24-ene-3-0-{[a-L- Cs3Hg90,1;  Cs5DsN [34]
rhamnopyranosyl-(1—2)][3-D-glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-B-D-glucopyranoside

3-1-90 3p,20S5,21-trihydroxydammar-24-ene-3-0-{[a-L- Cs5Hg20,,  C5DsN [7]

rhamnopyranosyl(1—2)][B-D-xylopyranosyl-(1—3)]-B-D-
[6-0-acetylglucopyranosyl]}-21-0-B-D-glucopyranoside
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Table 3-1-15 (continued)

No. Compounds MFs Test Refer-
solvents  ences

3-1-91 3f,20S5,21-trihydroxydammar-24-ene-3-0-{[a-L- C54Hg20,, Cs5DsN [71
rhamnopyranosyl(1—2)][8-D-glucopyranosyl(1—3)]-B-D-
glucopyranosyl}-21-0-B-D-glucopyranoside

3-1-92 3p,20S5,21-trihydroxydammar-24-ene-3-0-{[a-L- C53Hg90,1; Cs5DsN [7]
rhamnopyranosyl(1—2)][8-D-xylopyranosyl(1— 3)]-B-D-
glucopyranosyl}-21-0-B-D-glucopyranoside

3-1-93 3,19,205,21-tetrahydroxydammar-24-ene-3-0-{[a-L- C53Hg90,, Cs5DsN [71
rhamnopyranosyl(1—2)][8-D-xylopyranosyl(1—3)]-B-D-
glucopyranosyl}-21-0-B-D-glucopyranoside

3-1-94 3B,19,20S,21-tetrahydroxydammar-24-ene-3-0O-{[a-L- C5Hgg0,1 C5DsN [7]
rhamnopyranosyl(1—2)][B3-D-xylopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-B-D-glucopyranoside

3-1-95 19-0x0-3f3,205,21,24S5-tetrahydroxydammar-25-ene-3-0- Cs,Hgg0,, C5D5N [71

{la-L-thamnopyranosyl-(1—2)][B-D-
xylopyranosyl(1—3)]-a-L-arabinopyranosyl}-21-0-B-D-
glucopyranoside
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3-1-72
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< "OH
3-1-90

3-1-89

3-1-92 R=H
3-1-93 R=0OH

3-1-95

3-1-94
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Table 3-1-16: 'H NMR spectroscopic data of dammarane-type saponins 3-1-57~3-1-61.

3-1-57

3-1-58

3-1-59

3-1-60

3-1-61

v w| x

18
19
21
22

23

24

26
27
28
29
30
1

1

"
1

"
1

3.50dd(4.8,11.7) 3.39t(5.1, 10.5)

0.80d(11.0)

4.39dd(3.4, 10.3)

4.00m
1.17s
1.04s
1.59s

6.18 dd-like
(ca. 10, 16)
6.11d(15.8)

1.60s
1.60s
1.965s
1.43s
0.91s
5.15d(7.6)
5.62brs

3.93 ddd-like
0.92s
0.89s
1.69s

5.321(7.1)

1.67s
1.67s
1.21s
1.01s
0.99s
5.10d(7.8)
5.61d(1.7)

3.49dd(4.3, 11.5)
4.36m
4.13m
1.07s
1.01s
1.53s

4.74brs

5.04s,5.235s
1.94s

1.95s

1.42s

0.96s
5.05d(7.5)
4.87 d(6.3)

3.45dd(4.9, 11.5)
4.32m
4.08m
1.13s
0.94s
1.59s

4.69 dd-like
(ca. s, 8)
1.58s
1.57s
2.00s
1.525s
0.99s
4.96d(7.4)
5.38d(7.6)
5.20d(7.7)

3.25dd(11.5, 4.2)

4.02d(10.7,8.2)
1.02s

0.88s

1.63s

a 2.87 dd
(13.2,5.8)
B3.09dd
(12.5,4.7)
6.15ddd(15.6, 8.5)

6.12d(15.6)

1.62s
1.58s
1.27s
1.09s
0.83s
5.37.d(7.8)
4.90d(7.6)
5.09d(7.5)
5.17.d(7.8)

Table 3-1-17: 'H NMR spectroscopic data of dammarane-type saponins 3-1-62~3-1-64, 3-1-66, and

3-1-63

3-1-64

3-1-66

3-1-67

3-1-67.

H 3-1-62

3 3.26dd-like
12 4.01m

18 1.00s

19 0.83s

21 1.61s

23 6.16m

24 6.07d(15.0)
26 1.58s

27 1.59s

28 1.30s

29 1.12s

30 0.89s

1" 4.95d(7.0)
1" 5.39d(6.7)
1" 5.22d(7.6)
1”"

3.28dd(3.4, 11.2)
4.34m

1.03s

0.85s

1.61s

6.19 ddd-like

6.08d(15.6)
1.55s
1.55s
1.29s
1.11s
0.89s
4.92d(7.6)
5.37d(7.3)
5.18d(7.6)
5.10d(7.6)

3.38dd(4.3, 11.8)
3.95m

1.01s

0.87s

1.60s

6.18 ddd

(6.0, 8.3, 16.0)
6.03d(16.0)
1.57s

1.58s

1.32s

1.02s

0.92s
4.92d(7.7)
5.19d(7.8)

3.27dd(11.7, 4.5)
3.96m

1.03s

0.85s

1.59s
6.21ddd
(15.5, 8.1, 6.5)
6.03d(16.0)
1.60s

1.60s

1.29s

1.10s

0.89s
4.90d(7.6)
5.34d(7.7)
5.15d(7.5)
5.62d(1.4)

3.29dd(4.3, 11.7)
4.00m

1.03s

0.91s

1.60s
6.20ddd
6.2,8.6,15.9)
6.03d(15.9)
1.58s

1.59s

1.34s

1.15s

0.90s
4.90d(7.6)
5.30d(7.6)
5.20d(7.6)
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Table 3-1-18: 'H NMR spectroscopic data of dammarane-type saponins 3-1-65, 3-1-68, 3-1-74, 3-1-76,

3.1 Dammarane-type Saponins = 29

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), 1.58 (ov), 2.49m, 2.45m,
0.88 (ov) 0.78 (ov) 0.791(12.6) 0.57t(12.6)

2 2.22m,1.90m 2.10(ov), 2.21 (ov), 2.37m,2.18m 1.63m, 2.18m
1.98 (ov) 1.84 (ov)

3 3.40dd 3.25dd(10.4, 2.5) 3.38dd(10.2,3.4) 3.49dd(11.3,3.9) 3.32dd(11.1, 4.1)

(4.2,11.6)

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

6 1.53m 1.50 (ov), 1.60 (ov), 1.52m 1.89m
1.34(ov) 1.32(ov)

7 1.51m,1.23m 1.38(ov), 1.45 (ov), 1.47m,1.20m 1.49m,1.25m
1.12(ov) 1.17 (ov)

9 1.41m 1.33 (ov) 1.36 (ov) 1.47m 1.60m

11 2.10m 2.12 (ov), 1.98 (ov), 2.13m, 1.89m 1.65m, 1.47m
1.51 (ov) 1.54 (ov)

12 4.11m 4.08 (ov) 4.02 (ov) 2.09m, 1.87 m 2.03m,1.87m

13 2.10m 1.98 (ov) 1.94 (ov) 1.84m 1.76 m

15 1.62m,1.08 m 1.61 (ov), 1.59 (ov), 1.58m, 1.10m 1.48m,1.10m
0.92 (ov) 0.98 (ov)

16 1.89m 1.78 (ov), 1.82(ov), 1.99m, 1.67m 1.87m, 1.63m
1.46 (ov) 1.36 (ov)

17 2.52m 2.23dd(10.1,7.3) 2.59dd(12.1,8.2) 2.23m 2.14m

18 1.09s 0.95s 0.96s 1.42s 0.87s

19 0.92s 0.79s 0.92s 4.41m, 4.22m 10.29s

21 1.68s 1.54s 1.62s 1.51s 1.41s

22 3.19m,2.90m 3.04dd(10.4,8.8) 3.14dd(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 5.251(8.2) 5.291(9.8) 5.48m 5.39t

26 1.72s 1.61s 1.59s 1.81s 1.73s

27 1.65s 1.61s 1.60s 1.80s 1.70s

28 1.33s 1.26s 1.24s 1.46s 1.32s

29 1.20s 1.10s 0.94s 1.32s 1.07 s

30 0.99s 0.96s 0.96s 1.14s 0.99s

1" 4.98 d(7.4) 4.89d(8.4) 4.91d(8.0) 5.08d(7.4) 4.93d(7.5)

2" 4.10m 3.97 (ov) 4.02 (ov) 430m 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 4.61d(11.1)  4.51d(12.2) 4.74d(10.3) 4.62m 4.61m

4.41m 4.29 (ov) 4.31d(10.3) 4.29m

1" 5.42d(7.4) 5.08 d(8.4) 5.09d(8.0) 5.47 d(7.3) 5.34d(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 4.51d(12.2), 4.50d(11.2), 4.543m 4.52m
4.29 (ov) 4,28d(11.2)
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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" 5.20d(7.5) 5.38d(5.6) 5.12d(8.2) 5.13d(7.6) 5.07 d(7.6)

2" 4.00m 4.12 (ov) 3.91 (ov) 4.06 m 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" 419m 3.91 (ov), 4.22 (ov) 4.06m 4.03m

4.28 (ov)

6" 4.78m,4.37m 4,50d(11.2) 4.70d(10.0), 4.59d(18.9),
4.28d(11.2) 4.03m 4.41m

1" 5.02d(7.3) 5.565s 5.47s

2" 4.10m 4,70 m 4.54m

3" 4.22m 4.62m 4.50m

4" 4,38m 4.36m 4.36m

5" 3.78m 4.38m 4.38m

6" 1.73d(6.0) 1.64d(5.7)

Table 3-1-19: 'H 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 3.36dd(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) 3.33dd(4.2, 11.3)
6 4.32m - - - 5.82d(1.9)
7 - - - - 4.68 d-like
12 4.13m 4.10m 4.11m 4.11m 4.11m
13 - 1.98 t-like 1.98t-like 1.98 t-like 2.08t-like
18 1.07s 0.97s 1.00s 0.97s 1.27s
19 0.93s 0.845s 0.86s 0.865s 1.165s
21 1.62s 1.61s 1.64s 1.61s 1.67s
24 5.32m 5.25 t-like 5.32 t-like 5.25 t-like 5.33 t-like
26 1.63s 1.61s(6H) 1.62s 1.61s
27 1.67s 1.675 1.61s(6H) 1.67s
28 1.98s 1.31s 1.33s 1.29s 1.49s
29 1.50s 1.11s 1.12s 1.10s 1.41s
30 0.98s 0.96s 0.98s 0.96s 1.13s
1" 4.94d(7.6) 4.87 d(7.6) 4.87 d(6.6) 4.84d(7.3) 4.85d(7.4)
6 - - - 4.,71dd(5.0, 11.3) -
4.91brd

OAc 2.02s(6'-0Ac)
1" 5.38d(7.7) 5.29d(7.6) 5.30d(7.2) 5.34d(7.6) 5.30d(7.6)
6 - 4.97 dd(1.5, 11.4) 4.90 dd-like - -

4.89 dd-like 4.86 dd-like
1" 5,10d(7.7) 5.16 d(7.7) 5.09d(7.6) 5.16 d(7.6) 5.12d(7.6)
1" 4,97 d(5.8) 5.98brd 5.04 d(8.0) 5.06d(7.6)
2! 7.05dq(7.0, 15.6) — -
3/ 1.67 dd(1.6,7.0) - -
2! 6.02d(15.5)
3" 7.15dq(8.2, 15.5)
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Table 3-1-20: 'H 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 - 2.74d(12.8) 2.03dd(4.4,12.0) 2.32m -
0.82(12.8) 1.10m 1.10m
2 - 1.66m, 2.09m 3.88m 3.87m -
3 3.29dd 3.37dd(11.5,3.8) 3.04d(9.6) 2.96d(9.5) 3.27.dd(2.9, 11.0)
(4.0, 11.3)
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, 1.56 m -
9 - 1.65m 1.51m 1.56m -
11 - 1.66m, 1.47 m 1.93m, 1.04m 2.11m,1.12m -
12 - 2.01m, 1.83m 4.04 brd(10.0) 3.87m 4.14m
13 - 1.80m 1.82m 1.93m -
15 - 1.50m, 1.08 m 1.90m, 1.15m 1.59m, 0.95m -
16 - 1.90m 2.24m 1.78m -
17 - 2.11m 2.35m 2.29m -
18 0.99s 0.99s 1.165s 0.93s 0.99s
19 0.81s 10.38s 1.03s 0.87s 0.83s
21 1.53s 1.56s 1.39s 1.34s 1.63s
22 - 1.97m, 1.84m 1.52m, 1.83m 2.09m,1.87m 1.97m, 2.55m
23 2.46m 2.01m 2.06 m -
24 5.40brs 5.38t 5.131(6.0) 5.111(6.0) 4.79 dd-like
26 1.72s 1.76s 1.72s 1.68s 5.10m, 5.30m
27 1.72s 1.76s 1.66s 1.62s 1.96s
28 1.28s 1.37s 0.95s 0.98s 1.28s
29 1.12s 1.12s 1.01s 1.10s 1.10s
30 0.98s 1.05s 0.96s 1.02s 0.94s
1" 4.93d(7.6) 5.02d(5.9) 4.79d(8.0) 4.42d(7.5) 4.91d(7.3)
2 - 4.671(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 -
3.92brd(10.4) 4.32dd(10.0, 1.6)
1" 5.37d(7.6) 5.24d(7.6) 4.49 d(8.0) 4.60d(7.5) 5.36 d(7.6)
2" - 4.181(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 -
4.49d(3.6)
6 - - 3.79dd(5.4,11.2) 3.87dd(2.0,10.5) -
3.90m 3.71m
1" 5.05d(7.6) 5.11d(7.6) 4.33d(8.0) 4.71d(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" 4.53dd(11.2,5.9) 4.04brd(10) 4,16dd(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) 4.60d(8.0) 5.10 d-like
21 - 3.75m -
3 - 3.67m -
4" - 3.65m -
5 - 3.87.dd(5.2,11.6) -
3.21m
Table 3-1-21: 'H 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 3.38dd(4.3,11.6) 3.28dd(4.3,11.7) 3.26dd-like 3.33dd(4.2,11.3) 3.33dd(4.6,11.9)
6 - - - 5.82d(1.9) 5.83d(2.1)
7 - - - 4.68 t-like 4.70d(2.1)
9 - - - - 1.77m
12 4.05m 4.10m 4.18 m 4.11m 4.09m
13 - - - 2.08 t-like -
18 0.95s 0.99s 0.92s 1.27s 1.26s
19 0.82s 0.87 s 0.82s 1.16s 1.13s
21 1.54s 1.61s 1.59s 1.67s 1.65s
24 4.96dd(4.8,7.9) 4.74 dd-like 5.33 t-like 5.27 dd-like
(ca. 5, 8)
26 5.03s 5.07 brs 5.77 s 1.61s 1.59s
5.21s 5.23 brs 6.37s
27 1.90s 1.92s 1.83s 1.67s 1.60s
28 1.30s 1.35s 1.28s 1.49s 1.49s
29 0.99s 1.13s 1.11s 1.41s 1.42s
30 0.94s 0.94s 0.97s 1.13s 1.13s
1/ 4.93d(7.7) 4.89d(7.8) 4.93d(7.6) 4.85d(7.4) 4.88d(7.6)
1" 5.15d(7.9) 5.29d(7.8) 5.38d(7.6) 5.30d(7.6) 5.34d(7.6)
1" 5.15d(8.1) 5.11d(7.3) 5.12d(7.6) 5.22d(7.6)
1" 5.03d(7.2) 5.06d(7.6)
Table 3-1-22: 'H 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 3.31brd(10.0) 3.38brd(11.3) 3.35brd(11.6) 3.30dd(11.6, 3.8) 3.40m
5 1.15m 0.74d(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, 1.27 m 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)

3.1 Dammarane-type Saponins = 33

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,2.01lm  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, 1.18 m 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 0.90s 0.97s 1.02s 0.96s 1.02s

19 10.3s 0.78s 0.865s 0.79s 0.86s

21 4.36m,3.97m 4.38m, 4.03m 4.43 m, 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(6.2) 5.30t(6.6) 5.281(6.0)

26 1.59s 1.32s 1.72s 1.71s 1.77s

27 1.52s 1.32s 1.70s 1.67s 1.72s

28 1.28s 1.27s 1.30s 1.28s 1.32s

29 0.92s 1.18s 1.19s 1.15s 1.18s

30 0.89s 0.93s 1.02s 0.97s 1.02s

OMe 3.215(25-0Me)

1’ 4.90d(5.4) 4.90d(6.9) 5.18d(4.9) 4.78d(8.2) 4.91d(6.6)

2! 3.91m 4.22m 4.72m 4.15m 4.15m

3/ 4.27 d(9.4) 4,18 m 4.40m 4,12m 4.28m

4 4.47 brs 4.00m 4.61m 3.80(9.0) 411m

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'-0Ac)

1" 6.10brs 6.41brs 6.20brs 6.42brs 6.50brs

2" 4.56m 4,58brs 4.65m 4.55m 4.64m

3" 4.72brs 4,79 m 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" 1.60d(5.8) 1.69d(6.2) 1.69d(6.3) 1.67 d(7.0) 1.60d(6.3)

1" 5.00d(7.3) 5.00d(7.7) 4.97d(7.5) 4.96d(7.6) 5.17d(7.5)

2" 3.92m 3.96 m 4.02m 3.93m 4.05m

3/ 4,09 m 4.08m 4.24m 4.07m 4.12m

4" 4.11m 411m 4.23m 4.11m 4,16 m

5" 4.30m 4.26m 4.06m 4.28m 3.96m
3.65t(9.9) 3.70m 3.70t(10.5)

6" 4.57m, 4.39m 4.43m, 4.30m

1" 5.03d(7.4) 5.05d(7.4) 5.14d(7.7) 5.02d(7.7) 5.08d(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 4,18 m 4,17 m

5 3.95m 4.32m,3.70m  4.00m 3.96m 3.98m

6" 4.52m, 4.35m 4.62m,4.45m  4.54m,433m  4.57m, 4.38m
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Table 3-1-23: 'H 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 0.79t(11.5) 0.95m 0.68m

2 2.26m 2.35m, 2.20m 2.30m, 2.22m 2.11m

3 3.30dd(11.3, 3.9) 3.50 brd(10.0) 3.48brd(11.3) 3.38 brd(10.0)

5 0.73brd(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 0.94s 1.30s 1.38s 1.12s

19 0.74s 4.25m, 4.15m 4.31m, 4.22m 10.2s

21 4.39d(10.2) 4.35d(9.3) 4.41m 4.40m
4.05d(10.2) 4.00d(9.3) 4.06d(9.8) 4.02m

22 2.10m, 1.90m 2.08m, 1.90 m 2.15m, 1.98 m 2.05m, 1.90m

23 2.47m,2.32m 2.45m,2.32m 2.49m, 2.39m 2.00m

24 5.461(6.6) 5.49m 5.30t(6.3) 4.45m

26 1.70s 1.66s 1.72s 5.30brs, 4.99brs

27 1.65s 1.59s 1.70s 1.97s

28 1.27s 1.30s 1.31s 1.31s

29 1.18s 1.30s 1.29s 1.00s

30 0.94s 1.00s 1.12s 0.92s

1/ 4.90d(7.4) 4.00d(7.0) 5.01 d(6.0) 4.94d(5.7)

2! 4.22m 4.20m 4.701(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 3.88d(10.1)

3 4.50m 4.34.d(9.4)
4.38m 4.30t(9.2)

1" 6.70brs 6.40brs 6.19brs 6.16brs

2" 4.58m 4.59d(9.0) 4.62m 4.61m

3" 4.78m 4.80m 4.77 brs 4.76brs

4" 4.29m 4,28 m 4.31m 4.30m

5" 4.66m 4,72m 4.62m 4.60m

6" 1.68d(6.2) 1.62d(6.2) 1.68d(5.8) 1.66 d(5.4)

1" 5.00d(7.7) 4.72d(7.0) 5.03d(7.7) 5.03d(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)

3.1 Dammarane-type Saponins = 35

H 3-1-92 3-1-93 3-1-94 3-1-95
4" 411m 4.21m 4.16m 4.17m
5" 4.26 m 4.26m 4.37m 4.35m
3.70(10.0) 3.70t(10.1) 3.72(10.0) 3.71m
1" 5.05d(7.6) 5.00d(7.3) 5.03d(7.7) 5.03d(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 Refer-
solvents ences
3-1-96  3j,20S5,25-trihydroxydammar-23-ene-21,28-dioic acid  C59Hgg0,9 CsDsN [34]
3-0-{[a-L-rhamnopyranosyl(1—2)][a-L-rhamnopyrano-
syl-(1—6)-B-D-glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-B-D-glucopyranoside
3-1-97  (205)-3B,20,25-trihydroxydammar-23-ene-21,29-dioic  C53HggO,5 Cs5DgN [35]
acid 3-0-{[a-L-thamnopyranosyl(1—6)-B-D-glucopyra-
nosyl-(1—3)]-a-L-arabinopyranosyl}-21-0-B-D-
glucopyranoside
3-1-98  (205)-3B,20,29-trihydroxydammar-24-ene-21- C59Hgg0,7 C5DsN [35]
carboxylic acid
3-0-{[a-L-rhamnopyranosyl(1—2)][a-L-
rhamnopyranosyl(1—6)-B-D-glucopyranosyl(1—3)]-a-
L-arabinopyranosyl}-21-0-B-D-glucopyranoside
3-1-99  (205)-3B,20-dihydroxydammar-24-ene-21,29-dioic Cs3Hgg0,4 C5DsN [35]
acid
3-0-{[a-L-rhamnopyranosyl(1—6)-B-D-glucopyranosyl
(1-3)]-a-L-arabinopyranosyl}-21-0-B-D-glucopyrano-
side
3-1-100 (20S5)-3B,20-dihydroxydammar-24-ene-21,29-dioic C47H760,50 C5DsN [35]
acid 3-0-{[B-D-glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-B-D-glucopyranoside
3-1-101 (205)-3B,20-dihydroxydammar-24-ene-21,29-dioic C41Hgs015 CsDsN [35]
acid
3-0-[a-L-arabinopyranosyl]-21-0-B-D-glucopyranoside
3-1-102 3f,20S-dihydroxydammar-24-ene-21,28-dioic acid C47H760,59 Cs5D5N [34]

3-0-[B-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl]-
21-0-B-D-glucopyranoside
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Table 3-1-24 (continued)

No. Compounds MFs Test Refer-
solvents ences

3-1-103 3,20S-dihydroxydammar-24-ene-21,28-dioic acid Cs9Hgg0,8 C5DsN [34]
3-0-{[a-L-thamnopyranosyl(1—2)][a-L-
rhamnopyranosyl-(1—6)-B-D-glucopyranosyl-
(1-3)]-a-L-arabinopyranosyl}-21-0-B-D-
glucopyranoside

3-1-104 3p,20S-dihydroxydammar-24-ene-21,28-dioic acid Cs3HggO,4 CsDsN [34]
3-0-{[a-L-rhamnopyranosyl(1—2)][3-D-
glucopyranosyl(1—3)]-a-L-arabinopyranosyl}-21-0-3-
D-glucopyranoside

3-1-105 3f,20S,24S-trihydroxydammar-25-ene-21,28-dioic CgoHgg0,9 C5D5N [34]
acid 3-0-{[a-L-rhamnopyranosyl(1—2)][a-L-
rhamnopyranosyl(1—6)-B-D-glucopyranosyl(1—3)]-a-
L-arabinopyranosyl}-21-0-B-D-glucopyranoside
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OH

e O
L
HO "OH

3-1-103

3-1-105

3-1-104

Table 3-1-25: 'H 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, 1.90 m 0.90m, 1.73m
2 2.23m,1.53m 1.52m,2.20m 1.50m,2.20m 1.54m, 2.23m 1.55m, 2.23 m
3 3.41brd(11.8) 3.50brd(11.5) 3.50brd(10.0) 3.50dd(11.9, 4.5) 3.50dd(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, 1.60 m
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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3.1 Dammarane-type Saponins = 39

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  1.05s 1.05s 1.02s 1.07s 1.10s

19 1.13s 1.13s 0.80s 1.15s 1.13s

22 3.15m,2.91m 2.90dd(5.5,12.1) 2.08m,2.45m 1.10m,1.90m 1.73m,2.65m
3.20dd(8.5,12.1)

23 6.35s 6.21ddd(15.5,8.5,5.5) 1.75m 2.45m,2.70m 2.41m,2.65m

24 6.35s 6.11d(15.5) 5.50t(6.3) 5.45(6.2) 5.40(6.0)

26 1.56s 1.60s 1.77s 1.70s 1.70s

27 1.56s 1.60s 1.63s 1.65s 1.63s

28 1.85s 1.40s 1.85s 1.83s

29  1.69s 4.46m, 4.65m

30 1.04s 1.05s 0.80s 1.05s 1.08s

1’ 5.20brs 5.05d(4.8) 5.00d(5.7) 5.05d(5.0) 5.05d(5.7)

2! 4.58m 4.40m 4.55m 4.35m 4.40m

3/ 4.27m 4,10 m 4.28m 4.35m 4.42m

4 4.42m 4,53 m 4,40 m 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" 5.88brs 5.50d(7.4) 5.75brs 5.53d(7.8) 5.52d(7.7)

2" 4.58m 4.05m 4.20m 4.13m 4.13m

3" 4.64m 4,18 m 4.67m 4.25m 4.25m

4" 4.28m 4,06 m 4,30 m 4.07m 4.35m

5"  4.52m 4,30 m 4.05m 4.03m 4.20m

6"  1.63d(5.4) 4.15m, 4.58m 1.77d(6.2) 4.23m,4.35m  4.42m,4.70m

1" 5.46d(7.4) 5.55brs 5.55d(7.3) 5.50brs 6.50d(7.6)

2" 4.19m 4,18 m 4.10m 4,17 m 4.35m

3" 4.03m 4,56 m 4.30m 4.55m 4.42m

4" 4.42m 4,28 m 4.53m 4.30m 4.15m

5" 415m 4,38 m 4,16 m 4.35m 4,10 m

6"  4.62m,4.18m 1.68d(5.8) 4.18m, 4.61m 1.73d(6.2) 4.45m, 4.50 m

1" 5.54brs 6.20d(7.7) 5.50brs 6.30d(8.1)

2" 4.64m 4.05m 4.63m 4.25m

3" 4.57m 4.28m 4.53m 4.35m

4" 4.32m 4,18 m 4.25m 4.07m

5" 4.36m 4,15m 4,30 m 4.35m

6" 1.68d(5.4) 4.40m, 4.60m 1.73d(7.0) 4.45m, 4.65m

1" 6.20d(7.7) 6.20d(7.8)

2" 4,06 m 4.60m

3" 4.27m 4.16m

4" 4,19 m 4.26 m

5" 4.33m 4.16m

6" 4.62m,4.45m 4.41m, 4.65m

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

40 — 3 Saponins

Table 3-1-26: 'H 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, 2.27 m 2.23m, 1.54m 2.22m,1.53m 2.21m,1.53m 2.23m, 1.51m
3 3.50dd(11.4, 4.8) 3.49dd(11.8,3.9) 3.41brd(11.8) 3.41brd(11.8) 3.38brd(9.5)
5 1.10m 1.11m 1.09m 1.08 m 1.09m

6 2.03m,2.10m 2.13m, 2.06 m 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 231m 231m 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 1.05s 1.02s 1.05s 1.08s 1.07s

19 1.10s 1.11s 1.13s 1.12s 1.12s

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 5.30t(6.0) 5.44m 5.50t(9.0) 5.461(9.0) 4.55m

26 1.75s 1.70s 1.71s 1.70s 5.31brs, 4.99brs
27 1.75s 1.61s 1.69s 1.61s 1.96s

28 1.78s

29 1.85s 1.70s 1.71s 1.70s

30 1.10s 1.09s 1.045s 1.02s 1.03s

1" 5.00d(5.7) 5.06 d(5.5) 5.21brs 5.23brs 5.20brs

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, 4.47 m 4.50m, 4.03m 4.43m,3.97m 4.46m,4.02m 4.45m,3.98m
1" 6.50d(7.9) 5.54d(7.8) 5.89brs 5.90brs 5.88brs

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 4,51 m, 4.46m 1.68d(5.4) 1.67 d(5.4) 1.67 d(5.4)
1" 6.30d(7.8) 5.55d(7.7) 5.54d(7.3) 5.49d(7.4)

2" 4.36m 4.12m 4.14m 4,19 m

3" 4.41m 4.03m 4.02m 4.02m

4" 4.19m 4.34m 4.45m 4.36m

5" 4.09m 417 m 4.24m 4.16m

6" 4.67m, 4.48m 4,62m,4.21m 4.48m,4.45m 4.60m, 4.19m
1" 5.53brs 6.37d(7.7) 5.54brs

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)

3.1 Dammarane-type Saponins = 41

H 3-1-101 3-1-102 3-1-103 3-1-104 3-1-105
6" 1.69d(5.4) 4.65m, 4.46m 1.69d(5.4)
1 6.22d(7.3) 6.20d(7.8)
2 4.09m 4.06 m
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 References
solvents
3-1-106 6-0-B-D-glucopyranosyl-20-0-B-D-glucopyranosyl-  C4,H7,0,5 C5D5N [30]
38,60,123,20(S),25-pentahydroxydammar-23-ene
3-1-107 notoginsenoside H C47Hgp019 Cs5DsN [27]
3-1-108 floralquinquenoside | C,gHg20,0 C5Ds5N [25]
3-1-109 floralginsenoside B C4H7204¢ C5DsN [13]
3-1-110 notoginsenoside Rw1 CueH78047 C5D5N [21]
3-1-111 notoginsenoside M C4gHg2019 C5DsN [36]
3-1-112 notoginsenoside N C4gHg2019 C5DsN [36]
3-1-113 floralquinquenoside E Cs3Hgp0,, C5DsN [22]
3-1-114 floralquinquenoside La C,gHgy019 C5D5N [25]
3-1-115 floralginsenoside A C4oH72046 CsDsN [13]
3-1-116 floralquinquenoside J C4gHg20,50 C5DsN [25]
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Table 3-1-28: 'H 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 2.31dd(12.1, 8.2) 1’ 4.92d(7.8)
0.94 (ov)

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

3 3.49dd(10.9, 4.2) 19 1.06s 3/ 4.11 (ov)

5 1.42d(12.4) 21 1.54s 4 4.18 (ov)

6 4.41dd(12.4, 3.4) 22 3.14dd(11.2, 7.8) 5/ 4.21 (ov)

2.71dd(11.2, 7.6)

7 2.51dd(12.4, 3.2) 23 6.12 (ov) 6 4.49d(11.2)
1.86dd(11.3, 3.4) 4.31d(11.2)

9 1.51 (ov) 24 6.14dd(12.4, 0.5) 1" 5.21d(7.6)

11 2.05 (ov) 26 1.72s 2" 3.98 (ov)
1.52(ov)

12 3.95 (ov) 27 1.72s 3" 4.02 (ov)

13 2.02dd(12.8, 10.4) 28 2.05s 4" 4.12 (ov)

15 1.65 (ov) 29 1.61s 5" 4.24(ov)
1.04 (ov)

16 1.69 (ov) 30 0.72s 6" 4.49d(11.2)
1.34(ov) 4.31d(11.2)
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Table 3-1-29: 'H 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 3.50dd(3.7, 10.4) 3.46 dd(4.9, 11.7) 3.50dd(4.6,11.8) 3.48m

6 4.35m 4.96 brdd 4.43 ddd 4.38~4.40m
(ca. 4,11) (2.9,10.3,10.6)

12 5.76 brs 3.96m 3.98m 3.90m

18 1.19s 1.25s 1.24s 1.08s

19 0.99s 1.05s 1.09s 0.99s

21 1.565s 1.55s 1.55s 1.62s

23 6.30 ddd-like 6.22 ddd 6.20 ddd -
(6.6, 8.1, 15.8) (6.3, 8.3,15.7)

24 6.04d(15.6) 6.07 d(15.8) 6.05d(15.7) 5.30m

26 1.55s 1.58s 1.56s 1.64s

27 1.565s 1.59s 1.58s 1.60s

28 2.08s 2.08s 2.04s 2.10s

29 1.48s 1.38s 1.59s 1.44s

30 0.73s 0.91s 0.79s 0.97s

1’ 4.93d(7.3) 5.25d(6.9) 5.01d(7.8) 4,90d(6.6)

1" 5.77d(7.9) 6.44s 5.17d(7.8) 5.09d(7.6)

1" 5.19d(7.3) 5.18d(7.8) 5.09d(7.6)

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

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

3 3.49dd(4.6, 11.3) 3.51dd(4.6,11.6) 3.47 dd(4.8, 11.4)

6 4.35m 4.32m 4.68m

12 4,14 m 4.09m 4.17m

18 1.21s 1.15s 1.37s

19 0.98s 1.01s 0.97s

21 1.56s 1.61s 1.62s

24 5.22t-like 5.27 t-like 5.33m

26 1.56s 1.61s 1.67s

27 1.59s 1.61s 1.61s

28 2.07s 2.03s 2.12s

29 1.53s 1.60s 1.36s

30 0.91s 0.80s 1.19s

1! 5.03d(7.6) 4.89d(7.6) 5.28d(6.8)

1" 5.50d(3.7) 5.88d(3.7) 6.51brs

1" 5.16 d(7.6) 5.17 d(7.6) 5.11d(7.8)

1" 4.99d(7.3)
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Table 3-1-31: 'H 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) 3.49dd(4.6, 11.8) 3.45dd(4.9, 11.5)
6 4.66dd(3.2, 10.4) 4.40m 4.32m
12 4.08m 4.10m 4.08m
18 1.18s 1.15s 1.17s
19 0.97s 1.04s 1.00s
21 1.58s 1.573s 1.58s
24 4.40m 4.68dd(5.2,7.5) 4.69 dd-like(ca. 5, 8)
26 4.89s 5.02brs 5.01brs
5.25s 5.20brs 5.20brs
27 1.88s 1.85s 1.86s
28 2.065s 2.03s 2.07s
29 1.35s 1.568s 1.35s
30 0.94s 0.82s 0.79s
1’ 5.22 d(6.6) 4.99d(7.7) 5.24 dd-like(ca. 7)
1" 6.415s 5.12d(8.0) 6.42brs
1" 5.16 d(7.8) 5.18d(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 C47H7604¢ CsDsN [37]
3-2-2 sapimukoside B C4Heg012 C;DsN [37]
3-2-3 sapinmusaponin G C43H7001, CD30D [38]
3-2-4 sapinmusaponin H C43H7001, CD3;0D [38]
3-2-5 sapinmusaponin | C49HgoO016 CD;0D [38]
3-2-6 sapinmusaponin Q C43H70043 CDs0D [39]
3-2-7 sapinmusaponin R C4oHgpO17 CD30D [39]
3-2-8 sapinmusaponin F C43H7001, CD30D [38]
3-2-9 sapinmusaponin | C49HgoO016 CD30D [38]
3-2-10 sapimukoside G Cs3Hgg059 C;DsN [40]
3-2-11 sapimukoside | Cs4Hgg0y9 C;DsN [40]
3-2-12 sapimukoside D C4gH7801¢ CsDsN [41]
3-2-13 sapimukoside C C4oHgpO1¢ C;DsN [41]
3-2-14 sapimukoside E C54Hgg059 C;DsN [40]
3-2-15 sapimukoside F Cs4Hgg059 CsDsN [40]
3-2-16 sapimukoside H Cs5Hgp059 C;DsN [40]
3-2-17 sapimukoside C44H72015 C;DsN [40]
3-2-18 munronoside Il CugH75050 CDs0D [42]
3-2-19 munronoside IV C5oHgo 051 CD;0D [42]
3-2-20 munronoside | C4gH76050 CD30D [42]
3-2-21 munronoside Il C5oH75054 CsDsN [42]

3-2-2 R=0H
3-2-3 R = a-OMe
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OH 3-210 OH 3-211
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32200 R=H
32210 R=Ac

DAl the configurations of C-17 substituents were drawn according to the literature.

Table 3-2-2: 'H 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), 1.98 m

3  3.42dd(4.2,11.5) 3.43dd(3.0,7.9) 3.18m 3.21dd(12.5,3.5) 3.13dd(11.6, 3.6)

5 1.36 1.35 1.36dd(11.5,5.5) 1.35dd(11.5,5.5) 1.35dd(12.0, 6.0)

6 1.96,2.12 1.96,2.16 1.96 (0v),2.13m 1.96(ov),2.14m 1.96(ov), 2.10m

7 5.32 5.31 5.29brs 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 0.89s 0.88s 0.87s

19 1.07 1.07 0.79s 0.79s 0.77 s

20 2.28,2.58 2.27,2.57 2.24 (ov) 2.25 (ov) 2.24m

21 5.82brs 5.77 brs 4.82 (ov) 4.82 (ov) 4.84d(6.4)
5.75brs 5.73 brs

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 brt(8.4) 5.26dt(2.5,8.7) 4.84(ov) 4.84 (ov) 4.86 (ov)
5.08dd(7.6, 14.9) 5.10

24 5.60dq(1.1,8.7) 5.60dq(1.4,9.0) 5.24d(9.0) 5.23d(9.0) 5.22 dt
5.78 5.79 (8.8,2.4,1.2)

26 1.71 1.70 1.72s 1.72s 1.70d(1.2)

27 1.66 1.66 1.695s 1.69s 1.67d(1.2)

28 1.24(ov) 1.30 1.04s 1.04s 1.05s

29 1.24(ov) 1.29 0.91s 0.94s 0.92s

30 1.02 1.01 1.03s 1.03s 1.02s
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Table 3-2-2 (continued)

H 3-2-1 3-2-2 3-2-3 3-2-4 3-2-5
OMe 3.315(21-OMe)  3.295(21-OMe) 3.285(21-OMe)
1" 4.87d(6.7) 4.91d(7.3) 4.32d(7.5) 4.43d(7.5) 4.39d(7.2)
2" 416 4.07 3.31m 3.42dd(7.6,7.5) 3.40dd(8.8,7.2)
3" 4.8 4.21t(8.4) 3.20m 3.45(7.6) 3.451(8.8)
4 3,96 4.03 3.28m 3.29m 3.28m
5" 3.86 4.03 3.38m 3.25dd(5.5,2.5) 3.36m
6  4.48brd(12.3) 4.66brd(11.2) 3.97d(11.0) 3.85dd(12.5,2.0) 3.95m
4.25 4.18 3.61dd(11.0, 6.0) 3.67dd(12.5,5.5) 3.58dd(11.2, 5.6)
1" 6.40brs 5.52brs 4.75brs 5.37brs 5.37 d(1.6)
2" 4.80 4,59brs 3.67m 3.96dd(3.5,2.0) 3.94m
3" 4.59dd(3.1,9.3) 4.53dt(3.1,9.3) 3.83m 3.75dd(9.5,3.5) 3.72dd(9.6, 3.2)
4" 4,27 4.24dd(2.8,9.0) 3.36m 3.391(9.5) 3.37.dd(9.6, 3.2)
5" 4.73dq(6.2,8.7) 4.38dq(6.2,9.3) 3.69m 3.99dd(9.5,6.5) 3.96dd(9.2, 6.4)
6" 1.65d(6.2) 1.65d(6.2) 1.27 d(6.5) 1.23d(6.0) 1.22d(6.0)
1" 4.93d(7.6) 4.72d(1.6)
2" 4.451(7.9) 3.82dd(3.6, 1.6)
3" 4.04dd(3.1, 9.0) 3.64dd(9.6, 2.4)
4" 4,23 3.35dd(9.6, 2.4)
5" 4.29 3.66dd(9.6, 6.4)
3.80brd(12.1)
6" 1.25d(6.0)

Table 3-2-3: 'H 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 1.16 m 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)

3.18dd(4.0,12.0) 3.18dd(3.2, 12.4) 3.18m 3.16dd(11.2, 3.6) 3.47dd(12.4, 4.4)
1.34dd(12.0, 4.8) 1.35dd(11.6, 6.0) 1.37dd(11.5, 5.5) 1.35dd(12.0, 6.0) —

2.10m 2.10m 2.14m 2.14m -
1.94m 1.95m 1.96 (ov) 1.95 (ov)

7 5.27brs 5.28d(2.4) 5.27 d(2.5) 5.25d(2.8) 5.27 brs

9 2.24m 2.25m 2.28m 2.27 (ov) -

11 1.58m 1.60m 1.58 m 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, 1.48 m 1.62m, 1.50m 1.56m, 1.48 m -

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 0.87s 0.87s 0.88s 0.86s 1.03s
19 0.76s 0.77 s 0.79s 0.77s 0.74s
20 2.23m 2.22m 2.02 (ov) 2.01m -
21 4.81(ov) 4.81 (ov) 4.75d(3.0) 4.73d(3.2) 5.06d
22 1.83m 1.83m 1.96 (ov) 1.96 (ov) -
1.58 (ov) 1.55 (ov)
23 4.83(ov) 4.83 (ov) 4.79ddd 4.74 (ov) 5.09dd(6.9, 14.1)
9.0, 3.0, 2.5)
24 5.23d(8.8) 5.23d(8.8) 5.23d(9.0) 5.22 dt 5.60d(8.3)
(8.8,2.4,1.2)
26 1.70s 1.70s 1.72s 1.70s 1.68s
27 1.67s 1.67s 1.69s 1.68s 1.67s
28 1.05s 1.05s 1.01s 1.02s 1.37s
29 0.92s 0.92s 0.94s 0.92s 1.30s
30 1.01s 1.01s 1.01s 0.98s 0.98s
OMe 3.315(21-OMe)  3.325(21-OMe)  3.285(21-OMe)  3.325(21-OMe)  3.505(21-OMe)
1" 4.45d(7.2) 4.42d(7.6) 4.32d(8.0) 4.38d(7.2) 4.86d(7.5)
2" 3.57dd(7.2,8.8) 3.57dd(7.6,8.4) 3.32m 3.42dd(8.8,7.2) -
3" 3.55t(8.8) 3.55(8.4) 3.19m 3.451(8.8) -
4" 3.24m 3.23(8.4) 3.28m 3.25m -
5 3.34m 3.34m 3.39m 3.35m -
6 3.86d(10.4) 3.83d(11.6) 3.98d(11.5) 3.96m -
3.68dd(10.4, 4.8) 3.60dd(11.6, 5.6) 3.60dd(11.0, 6.5) 3.59dd(11.2, 6.0)
1" 4.76d(7.6) 4.65d(8.0) 4.75brs 5.36brs 6.50brs
2" 3.21dd(8.8,7.6) 3.181(8.0) 3.66m 3.93dd(3.2,1.2) -
3" 3.381(8.8) 3.24 (8.0) 3.83m 3.73dd(9.2,3.2) -
4" 3.27m 3.20m 3.35m 3.391(9.2) -
5" 3.23m 3.38m 3.67m 3.96dd(9.6, 6.4) -
6" 3.83d(10.4) 3.96dd(11.6, 1.2) 1.27 d(6.5) 1.22d(6.0) 1.60d(6.0)
3.64dd(10.4, 6.4) 3.58dd(11.6, 5.6)
1" 4.73d(1.2) 4.72d(1.2) 4.85d(7.5)
2" 3.80dd(3.2,1.2) 3.82dd(3.2,1.6) -
3" 3.63dd(9.6, 3.2) 3.68dd(9.2,3.2) -
4" 3.361(9.6) 3.37t(9.6) -
5" 3.66dd(9.6, 6.0) 3.67dd(9.6,6.4) -
6" 1.25d(6.0) 1.25d(6.4)
1" 5.44d(7.2)
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Table 3-2-4: 'H 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 3.43dd(3.0, 11.6) 3.47 dd(11.6, 3.1) 3.46 dd(11.9, 3.6) 3.43dd(11.9, 3.6) 3.46 dd(11.6, 3.5)
7  5.29brs 5.30brs 5.27brs 5.30brs 5.29brs

17 1.92m 1.91m 1.91m 1.92m 1.89m

18 1.02s 1.05s 1.06s 1.01s 1.01s

19 0.74s 0.75s 0.74s 0.75s 0.73s

21 5.05brs 5.16 brs 5.06d 5.16 brs 5.14brs

23 5.09dd(6.2,12.7) 5.07 dd(6.9, 14.0) 5.08dd(6.2, 14.5) 5.07 dd(6.5, 14.2) 5.08 dd(6.8, 13.3)
24 5.59d(8.4) 5.62 brd(8.6) 5.63dq(1.7,7.5) 5.62d(8.3) 5.61brd(8.7)

26 1.67s 1.69s 1.68s 1.69s 1.68s

27 1.66s 1.68s 1.67s 1.68s 1.665s

28 1.37s 1.37s 1.37s 1.41s 1.43s

29 1.32s 1.29s 1.30s 1.30s 1.30s

30 0.98s 0.99s 0.99s 0.98s 0.99s

OMe 3.495(21-OMe)

1 4.85d(7.5) 4.87d(7.7) 4.87 d(7.5) 4.83d(7.6) 4.91d(7.6)

1" 6.04brs 6.46brs 6.52brs 6.00brs 5.53brs

6" 1.60d(6.2) 1.59d(5.9) 1.61d(6.1) 1.60d(5.9) 1.64d(6.0)

1" 5.67brs 4.85d(7.3) 4.86 d(7.5) 5.65brs

1" 5.37d(6.5) 5.38d(6.9) 5.45d(7.5) 5.35d(7.6)

1" 1.27t(7.5) 1.27t(6.9) 1.27t(6.8) 1.23t(7.0)

21 3.97dq(9.8,7.5) 3.98dq(9.7,6.9) 3.98dq(9.4,6.8) 3.96dq(9.5,7.0)

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

Table 3-2-5: 'H 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 3.43dd(3.7,11.5)  3.44dd(3.8,11.8) 19 0.74s 0.76s

5 1.36dd(5.7,11.0)  1.37dd(5.7,11.5) 20 2.47m 2.49m

7 5.31brs 5.33 brs 21 5.05brs 5.18d(1.7)

9 2.24d(10.7) 2.25d(10.5) 23 5.08dd(6.5, 14.0)  5.09dd(7.0, 14.9)
17 1.91dd(6.6,12.1)  1.93dd(6.6,12.1) 24 5.59 brd(8.4) 5.63dq(1.1, 8.7)
18 1.03s 1.06s 28 1.23s 1.24s(ov)

29 1.23s 1.24 s (ov) 3" 4.57dd(3.7, 9.3) 4.57dd(3.4, 9.4)
30 0.99s 1.02s 4" 4.28m 4,28 m

1 4.85d(7.0) 4.85d(7.0) 5" 4.71dq(8.7) 4.70dq(6.2, 9.4)
2! 4.16m 4.14m 6" 1.65d(6.5) 1.66 d(6.3)
OMe 3.58s 1" 4,92 d(7.0) 4.94d(7.4)

3/ 4.17m 4.15m 2" 4.431(7.9) 4.441(8.0)

4 3.941(8.5) 3.941(8.5) 3" 4.04dd(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" 1.29t(7.1)

1" 6.37brs 6.32brs 2" 4.00dq(9.3,7.1)
2" 4.79brs 4.79d(3.4) 3.61dq(9.3,7.1)
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Table 3-2-6: 'H 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 1.751.79m 2.29~2.31m 1.96~2.00m
2.99~3.02m 3.22~3.26 m
3 3.23dd(8.0, 4.5) 3.23dd(8.0, 4.0)
5 1.45dd(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 brs 5.28 brs 5.38 brs 5.22brs
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 1.44~1.49 m
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 2.12~2.16 m
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 0.865s 0.84s 0.92s 0.87s
19 0.76s 0.77s 1.19s 1.02s
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 3.27brs 4.80d(5.0) 3.37brs 5.40 d(5.0)
26 1.23s 1.27s 1.29s 1.56s
27 1.34s 1.22s 1.34s 1.51s
28 1.21s 1.22s 1.21s 1.39s
29 3.98d(10.0) 3.99d(10.0) 3.80d(10.0) 4.42 d(10.0)
4.03d(10.0) 4.02d(10.0) 4.27 d(10.0) 4.45d(10.0)
30 1.04s 1.04s 1.14s 0.96s
OAc 2.125(24-0Ac) 2.125(24-0Ac)
1/ 4.38d(8.0) 4.39d(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 4.12~4.16 m
4! 3.39~3.42m 3.38~3.42m 3.37~3.41m 3.89~3.92m
5’ 3.591(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 4.12~4.16 m
3.68~3.73m 3.70~3.75m 3.68~3.72m 4.55~4.59m
1" 4.62d(7.5) 4,62 d(8.0) 4.65d(8.0) 5.35d(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" 3.20~3.26 m 3.35~3.40m 3.30~3.34m 4.23~4.27m
5" 3.66~3.70m 3.68~3.73m 3.74~3.78 m 4.22~4.26 m
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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" 4.75s 4.76s 4.82s 5.45s

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 4.51~4.56 m

4" 3.41~3.45m 3.38~3.42m 3.41~3.45m 4.25~4.29 m

5" 3.68~3.72m 3.68~3.73m 3.73~3.77m 4.33~4.38m

6" 1.28 d(6.0) 1.29d(6.0) 1.34 d(6.0) 1.62d(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 C,gH78043 C;DsN [43]
3-3-2 wujiapioside B C,gH7801g CsDgN [44]
3-3-3 acankoreoside B C4gH78019 CsDsN [45]
3-3-4 protochiisanoside C4gH76019 CsDsN [46]
3-3-5 acankoreoside D C4gH76019 CsDsN [47]
3-3-6 acankoreoside G C4gH76019 CsDsN [48]
3-3-7 acankoreoside | C4gH760,0 CD;0D [49]
3-3-8 acankoreoside A CugH76019 CsDgN [45]
3-3-9 gypsophilinoside C36Hs56043S CsDsN [50]
3-3-10 acankoreoside F C4gH76040 CsDsN [48]
3-3-11 acankoreoside H C4gH76040 C;Ds5N [48]
3-3-12 acankoreoside E CugH76059 C;DsN [51]
3-3-13 snatzkein C C4gHgpO19 C;DsN [52]
3-3-14 snatzkein D C,gHgoO19 CsDgN [52]
3-3-15 cussosaponin A C47H76047 CsDsN [53]
3-3-16 cussosaponin B Cs9Hg046 CsDsN [53]
3-3-17 cussosaponin C Cs9Hgg055 CsDsN [53]
3-3-18 acankoreoside C C54Hgg0y3 C;DsN [47]
3-3-19 bourneioside A CyrHegO14 C;DsN [54]
3-3-20 bourneioside B CugH78019 CsDgN [54]
3-3-21 pulsatilloside D Cs9Hg0,7 CsDsN [55]
3-3-22 sessiloside C4gH7601g CsDsN [56]
3-3-23 inermoside C4oH78049 CsDsN [57]
3-3-24 sachunoside Cs54Hg, 053 CsDsN [58]
3-3-25 1-deoxychiisanoside CugH74043 C;DsN [57]
3-3-26 chiisanoside CugH74019 CsDsN [56]
3-3-27 24-hydroxychiisanoside CugH74049 CsDsN [57]
3-3-28 11-deoxyisochiisanoside C4gH76019 CsDsN [56]
3-3-29 isochiisanoside C4gH76040 CsDsN [56]
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Table 3-3-2: 'H 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
3.08brd(12.8)

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

3 3.61brs 3.92brs 4.01brs 3.61m 5.40dd(9.1, 3.1)

5 1.75m 2.08d(11.2) 2.40brd(12.1) 2.02m (ov) 1.81

6 1.38m(ov) 1.40(ov), 1.51(ov) 1.16m,1.45m 1.50 m (ov) 1.40, nd
1.50m (ov)

7  1.34m(ov) 1.27 (ov), 1.48 (ov) 1.23m, 1.57m 1.31m(ov) 1.05brd(10.5),
1.47 m (ov) 1.59 m (ov) 1.39

9 1.83d(10.4) 1.81d(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,1.98 m 1.18d(13.5) 1.01,1.63
1.94m 1.49m

16 1.51m(ov) 1.51(ov), 2.61(ov) 1.45m,2.64m 2.361(9.5) 1.40,
2.63dt(12.8) 2.53d(11.9)

18 1.70m(ov) 1.72(ov) 1.95m 1.84m 1.63

19 3.37m 3.39m 3.34dt(4.0,11.5) 2.90dt(4.5, 3.24m

11.0)

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

22 1.47 m(ov) 1.50(ov), 2.20(ov) 1.57m,2.18m 1.52m, 1.95m 1.42, 2.10t-like
2.18 m (ov)

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

3.86d(11.2)

24 0.96s 0.79s 1.09s 0.99s 1.40s

25 1.26s 1.19s 0.85s 1.09s 0.645s

26 1.23s(ov) 0.86s 1.14s 0.74s 0.91s

27 0.98s 0.95s 0.94s 1.11s 0.87s

29 4.61brs 4.73brs 5.10brs 4.95brs 4.66brs
4.80brs 4.85brs 5.50brs 5.01brs 4.75brs

30 1.65s 1.65s 4.42d(15.3) 4.09s 1.66s

4.47 d(15.3)

1" 6.30 d(7.9) 6.32d(8.1) 6.32d(8.2) 5.45 d(8.0) 6.18d(8.1)

2" 4.07m(ov) 4.0 (ov) 4.10brt(8.9) 3.33m (ov) 4.031(8.5)

3" 4.19m(ov) 4.20 (ov) 4.221(9.0) 3.43 m(ov) 4.21

4 4.29m(ov) 4.31 (ov) 4.311(9.3) 3.41m(ov) 4.15t(9.1)

5" 4.09m(ov) 4.10 (ov) 4.08 (ov) 3.43 m(ov) 3.92m

6 4.27m(ov) 4.64d(11.1) 4.29 (ov), 4.67 (ov) 3.80m (ov) 4.19,
4.66d(11.6) 4.12d(10.5) 4.30d(12.1)

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



3.3 Lupane-type Saponins = 61

Table 3-3-2 (continued)

H 3-31 3-3-2 3-3-6 3-3-7 3-3-9
1" 4.93d(7.9) 4.94d(8.0) 4.95d(7.6) 4.40d(8.0)
2" 3.921(8.5) 3.94 (ov) 3.93 brt(8.5) 3.24 m (ov)
3" 4.11m(ov) 4.12 (ov) 4.141(9.0) 3.47 m (ov)
4" 4.361(9.2) 4.38 t-like 4.381(9.3) 3.54 m (ov)
5" 3.64dt(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) 3.66 m (ov)
4.19 m (ov) 3.82d(6.5)
1"" 5.80brs 5.83brs 5.82brs 4.85brs
2" 4.64brs 4.64brs 4.67dd(1.4,3.0) 3.64dd(3.5, 9.5)
3" 4.51dd(3.1, 4.53dd(9.4, 4.0)  4.53dd(3.3,9.2) 3.84m(ov)
9.2)
4" 4.33m(ov) 4.30 (ov) 4.33t(9.4) 3.41t(9.5)
5" 4.93m (ov) 4.96 (ov) 4.94dq(6.2,9.5) 3.98dd(6.0, 9.5)
6" 1.68d(6.1) 1.70d(6.1) 1.69d(6.2) 1.27 d(6.0)

Table 3-3-3: 'H 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
- 4.52d(8.8) - - 0.87m
- a2.64d(13.2) - - -
B 3.30dd
(8.8,13.2)
3 3.92brs 4.01brs 4.28brs 4.20m
1.92d(11.0) - 1.97 d(10.4) 1.66d(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) 3.41ddd 3.38m 3.38m 3.35dt
(4.6,10.0, 10.0) (10.9, 4.8)
23 3.67d(11.0) 1.17s 10.05s 1.23s
3.88d(11.0)
24 0.83s 1.24s 1.18s 1.46s 0.91s
25 1.29s 1.15s 1.26s 0.95s 0.77 s
26 1.25s 1.21s 1.22s 1.20s 1.10s
27 1.00s 1.15s 1.01s 0.87s 1.03s
29 4.61brs, 4.63s,4.85s 4.62brs, 4.72brs, 4.68brs,
4.80brs 4.80brs 4.85brs 4.85brs
30 1.64s 1.70s 1.65s 1.70s 1.69s
1 6.32d(7.9) 6.39d(8.2) 6.32d(8.5) 6.34d(7.9) 5.00d(7.8)
2" 4.08(9.2) - 4.10 (ov) 4.08 (ov) 3.97dd(7.6, 8.7)
3" 4.21t(9.2) - 4.22 (ov) 4.211(11.0) 4.15dd(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) 3.86ddd
(8.7,5.3,2.5)
6  4.28(ov) - 4.27 (ov) 4.28 (ov) 4.46dd
(11.2, 2.5)
4.67d(11.0) 4.68d(11.0) 4.67 d(9.8) 4.29dd
(11.2,5.3)
1" 4.94d(7.9) 4.99d(7.9) 4.94d(7.9) 4.95d(7.9) 6.34d(7.6)
2" 3.94(ov) - 3.93 (ov) 3.93(9.2) 4,08 dd(7.6, 9.0)
3" 4.15(ov) - 4.15 (ov) 4.13 (ov) 4,28dd(9.0, 8.2)
4" 4.391(9.5) - 4,391(9.5) 4.391(9.5) 4.17 dd(8.2, 8.6)
5" 3.67d(11.0) - 3.65d(9.8) 3.65d(9.2) 4.06 ddd
(8.6, 5.6, 3.0)
6"  4.11(ov) - 4.10 (ov) 4,07 d(10.4) 4,32dd
(11.4, 3.0)
4.19 (ov) 4.22 (ov) 4.19 (ov) 4.45dd
(11.4, 5.6)
1" 5.83brs 5.91s 5.83brs 5.84brs 4.75d(7.0)
2" 4.66brs - 4.67brs 4.66brs 4.40dd(7.0, 8.7)
3" 4.53dd(3.1,9.2) - 4.53d(9.7) 4.54d(9.2) 4.13dd(8.7, 3.9)
4" 4.32(ov) - 4.34 (ov) 4.34 (ov) 4,30ddd
(3.9,3.2,1.7)
5" 4.93(ov) - 4,95 (ov) 4.96 (ov) 4,00dd
(12.3,1.7)
4.22dd
(12.3,3.2)
6" 1.70d(6.1) 1.75d(6.1) 1.70d(6.1) 1.69d(6.1)
Table 3-3-4: 'H 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, 1.80 m 1.46 (ov), @ 0.72,51.42 a0.71,B1.44
1.88 (ov)
2 1.93m,1.98m 1.76m, 1.93m 1.88 (ov), a2.17,B1.77 «2.18,81.79
2.20 (ov)
3 4.21(ov) 4.02brs 4.20 (ov) a3.24(11.7,4.5) a3.23(9.7, 4.5)
5 2.48brd(11.0) 2.42brd(13.3) 2.49d(10.2) @ 0.61(12.0,1.6) «0.61(11.8,1.4)
6 1.58m,1.81m 1.10m, 2.15m 1.68(ov), 1.79m a1.39,B1.22 a1.39,81.23
7 1.31m, 1.69m 1.25m, 1.59 m 1.32 (ov), a1.31,81.31 a1.32,51.32
1.66 (ov)
9 1.61m 1.66m 1.65 (ov) al.24 a1.23
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3.3 Lupane-type Saponins —— 63

H 3-3-10 3-3-11 3-3-12 3-3-13 3-3-14
11 1.31m, 1.45m 1.19m, 1.48 m 1.55 (ov), a1.42,81.24 a1.42,B1.25
2.12 (ov)
12 1.17m,1.68m 1.21m, 1.86m 1.69 (ov) a1.61,32.11 a1.61,82.12
13 2.61m 2.70m 2.68dd B2.77 B2.76
(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), a1.24,B2.17 @1.23,B2.17
1.97 (ov)
16 1.44m,2.61m 1.46m, 2.65m 1.38 (ov), o 1.54,32.68 a1.55,82.67
2.28dt(11.0)
18 1.91m 1.55(11.0) 1.50 (ov) a1.94(11.2,8.6) a1.95(11.1, 8.6)
19 3.33dt(3.6,11.5) 3.53m 3.26brs B2.61 B2.61
(10.4,8.2,2.1) (9.6, 9.6, 2.0)
20 2.98dq(2.7,6.9) 2.63dd(2.2, 6.5)
21 1.58m,2.30m 1.88m, 2.11m 1.92 (ov), a1.69,B2.16 a1.70,B2.17
1.23 (ov)
22 1.58m,2.19m 1.41m,2.19m 1.27 (ov), a1.60, 8 2.05 a1.60, 8 2.05
2.10 (ov)
23 10.0s al.24 al2l
24 1.44s 1.10s 1.46s B 1.02 B 1.03
25 0.92s 0.87s 0.96s B0.71 B0.72
26 1.17s 1.16s 1.19s B1.15 B1.15
27 0.89s 0.94s 0.855s a1.10 a1.09
29 5.08brs, 1.02d(6.5) 1.30 1.30
5.49brs
30 4.42d(15.3), 1.28d(6.9) 9.70s 1.37 1.37
4.47 d(15.3)
1" 6.30d(8.0) 6.33d(8.0) 6.29d(8.5) 4.87 d(7.6) 4.86d(7.7)
2" 4.10dd(8.2,8.5) 4.08brt(8.6) 4.07 (ov) 4.15 (9.0) 4.20(10.2)
3" 4.23dd(8.1,9.0) 4.231(9.0) 4.20 (ov) 4.25(9.0) 4.27 (10.0)
4 4.291(9.2) 4.381(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' 4.28dd(5.3, 4.28 dd(4.3, 4.26 (ov), 4.28 (5.7), 4.29 (2.3), 4.51
12.7) 11.2) 4.66 (0v) 4.52(2.5)
4.67 (ov) 4.61dd(2.0,
11.4)
1" 4.96d(7.9) 4.90d(7.8) 4.92d(7.5) 5.15d(7.6) 5.32d(7.7)
2" 3.93dd(8.2,8.6) 3.92dd(8.0,8.7) 3.91dd(8.0,8.8) 4.57(9.8) 4.07 (9.0)
3" 4.141(9.0) 4.10t(9.0) 4.11 (ov) 4.10 (1.0) 4.20(10.2)
4" 4.38t(9.3) 4.381(9.1) 4.36dd(9.5,9.5) 4.66 (2.4) 4.28 (10.0)
5" 3.63m 3.60m 3.65dt(9.5) 4.01 3.87
6" 4.08dd(2.6, 4.05dd(3.5, 4.07 (ov), 4.34 (4.5), 4.55  4.35, 4.41
11.4) 12.1) 4.19 (ov) (7.6)
4.18(ov) 4.18dd(1.7,
12.5)
1" 5.82brs 5.81brs 5.81s 6.39d(8.1) 6.38d(8.2)
2" 4.68brs 4.67dd(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" 4.55dd(3.3,9.2) 4.55dd(3.3,9.3) 4.53dd(3.3,9.5) 4.26(9.0) 4.27 (9.5)
4" 4.341(9.4) 4.341(9.6) 4.32 (ov) 4.32(9.5) 4.33(9.5)
5" 4.95dq(6.3, 4.93m 4.92 (ov) 4.02 4.01
10.2)
6" 1.69d(6.0) 1.69d(6.2) 1.68d(6.5) 4.36 (4.5), 4.41  ca. 4.41, ca. 4.41

(2.5)

Table 3-3-5: 'H 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 4.18brd(9.7)
9 - - 1.93d(10.4) 2.41dd(5.5,10.4) 1.78d(9.2)
11 - - 4.17 (ov) 4.54 (ov)
12 - - 2.34ddd - -
(3.3, 4.3,12.8)
13 - - 2.88ddd - 2.78ddd
(3.3,12.2,12.2) (4.5,13.0,13.0)
19  3.53dt(10.9, 4.8) 3.37dt(10.9, 4.8) 3.37 ddd 3.37ddd 3.48 ddd
(4.5,10.4,10.9) (4.9,10.5,10.5) (4.3, 9.5, 9.5)
23 1.13s 1.11s 4.88brs, 4.85 (ov) (2H) 4.74brs,
4.97 brs 4.90brs
24  0.94s 1.00s 1.80s 1.67s 1.77s
25  0.71s 0.68s 1.20s 4.80s,4.95s 1.04s
26 1.03s 1.08s 1.21s 1.00s 1.04s
27 0.97s 1.01s 1.13s 1.02s 1.01s
29 4.66brs, 4.62brs, 1.69s 1.71s 1.66s
4.80brs 4.82brs
30 1.66s 1.68s 4.63brs,4.8brs 4.71s,4.85(ov) 4.61brs,
4.87 brs
OMe 3.59 5(3-OMe)
1" 4.88d(7.6) 4.88d(6.0) 6.32d(7.9) 6.33d(7.9) 6.34d(8.6)
1" 4.98d(7.6) 5.78brs 4.95d(7.3) 6.31d(7.9) 4,94 d(7.9)
6 - 1.58 d(6.0) - - -
1" 6.28d(8.0) 6.29d(8.0) 5.84s 4.93d(7.9) 5.84s
6" - - 1.70d(6.1) - 1.70d(6.7)
1" £.90d(7.8) 4.90d(7.8) 5.83brs
6" - - 1.71d(6.7)
1" 5.80brs 5.99brs
6" 1.60d(6.0) 1.65d(6.2)
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3.3 Lupane-type Saponins = 65

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 2.46 m, 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 brs 4.28m 4.25m 4.57 dd(6.8,
10.0)
5 - 1.57m 1.57m 0.78 2.09brd(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, 1.50 m 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, 1.16 m 1.18,1.72 1.99 brdd
(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 3.40dt(10.7, 4.4)  3.38dt(10.9,4.8)  3.36 3.38ddd
(4.5,10.7,10.7)
21 - 2.09m, 1.38 m 2.20m, 1.38 m 1.45,2.20 2.14 (ov), 1.41(ov)
22 - 2.17m, 1.50m 2.20m, 1.45m 1.47,2.15 2.20brdd
(11.2,11.2)
1.49 (ov)
23 1.22m 4.33m 431m 3.72d(10.4)  4.93brs
3.69d(10.8) 3.68d(10.8) 4.21d(10.4) 4.86brs
24 0.89s 0.95s 0.94s 0.84s 1.77s
25 1.20s 0.845s 0.85s 0.92s 0.82s
26 1.16s 1.14s 1.13s 0.99s 1.16s
27 0.77 s 0.99s 0.97s 1.12s 1.05s
29  4.66brs, 4.71brs, 4.86brs  4.68brs, 4.84brs  4.68brs, 4.88brs, 4.74brs
4.80brs 4.82brs
30 1.66s 1.72s 1.69s 1.70s 1.72s
1" 4.82d(7.9) 5.12d(7.8) 5.10 d(8.0) 5.14 d(6.4) 6.34d(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 4.40dd(9.2, 9.3)
4 417 (ov) 4.22m 4.18m 4.28 4.33dd(9.3,9.9)
5" 3.88(ov) 3.87m 3.86m 3.67d(11.0)  3.63brd(9.9)
4.26
6  4.33(ov) 4.50dd(11.7,2.2)  4.48m, 4.68 (ov)
4.51 (ov) 4.35m 4.36m 4.29dd(4.6, 11.3)
1" 6.24d(7.9)  6.42d(8.0) 6.33d(8.0) 5.15d(7.8) 4.94d(8.4)
2" 4.02(ov) 4.17m 4.07m 4.07 3.94dd(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 4.23dd(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 4.69d(10.7) 4.35 4.19brd(11.3)
4.64 (ov) 4.45dd(12.4,2.4)  4.32m 4.46 4.07 dd(4.0, 11.3)
1" 4.88d(7.9) 4.99d(7.6) 6.33d(8.4) 5.85brs
2" 3.98 (ov) 3.97m 4.07 4.68 (ov)
3" 4.09 (ov) 4.16m 4.33 4.56dd(3.1, 9.2)
4" 4.35 (ov) 4.20m 4.28 4.34dd(9.2, 9.5)
5" 3.61 (ov) 3.86m 4.06 4,96 m
6" 4.04 (ov) 4.46 m 4.30 1.70d(6.4)
4.18 (ov) 4.34m 4.61
1 5.75brs 4.93d(8.0)
2 4.62brs 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 5.85brs
2”’” 4.76
3IIIII 453
4IHH 434
SIIIH 496
6" 1.69d(6.8)
Table 3-3-7: 'H 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 3.70d(5.5) 3.69d(7.9) 4.45dd(3.7, 10.7) 5.07 dd(2.0, 11.7)
2 3.07 d(14.4) 3.06 d(14.6) 2.79dd(10.7, 13.9) 3.86dd(2.0, 13.6)
2.84(ov) 2.71dd(3.7, 13.9) 2.83dd(11.7, 13.6)
5 2.90dd(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 2.70d(9.8) 2.70d(9.8) 1.82 (ov) 2.03 (ov)
11 4.49ddd(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) 2.22dd(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) 2.82dd(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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H 3-3-26 3-3-27 3-3-28 3-3-29
16  1.47 (ov) - 2.65 (ov) 2.68brd(12.9)
2.61ddd (3.1, 3.1, 12.5) 1.53ddd (3.3, 13.3,13.3)  1.54(ov)
18 1.67(ov) - 1.70 (ov) 1.78 (ov)
19 3.37ddd 3.37 ddd 3.37 ddd 3.36ddd
(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  5.15brs, 5.02brs 5.20 (ov), 1.14s 1.20s
5.60brs
24 1.89s 4.44 d(14.0), 1.40s 1.49s
4.65 d(14.0)
25 1.01s 1.10s 1.07 s 1.37s
26 1.11s 1.14s 1.14s 1.20s
27 1.01s 1.01s 1.08s 1.14s
29  4.86brd(1.8) 1.65s 4.88brs 4.81brs
4.60brs 4.74brs 4.64brs
30 1.64s 4.61brs, 1.76s 1.71s
4.87 brs
1 6.35d(8.3) 6.34d(8.6) 6.38d(8.3) 6.34d(8.2)
2" 4.13(ov) - 4.11 (ov) 4.11 (ov)
3" 4.42dd(9.2,9.5) - 4.43dd(8.9, 9.5) 4.42dd(9.3, 9.3)
4" 4.33dd(9.2,9.5) - 4.35dd(8.5, 8.9) 4.34dd(9.2, 9.3)
5" 3.65dd(2.6, 4.9, 9.5) - 3.65brd(8.5) 3.65m
6'  4.71brdd(2.6,11.3) - 4.70 (ov) 4.68brd(11.3)
4.30dd(4.9, 11.3) 4.30dd(5.6, 11.0) 4.29dd(4.5, 11.3)
1" 4.94d(7.7) 4.95d(7.9) 4.96 d(7.9) 4.96 d(7.9)
2" 3.95dd(7.7,9.2) - 3.95dd(7.9, 9.0) 3.94dd(7.9, 9.3)
3" 4.15dd(9.2,9.0) - 4,15 dd(9.0, 9.0) 4,14 dd(9.2, 9.3)
4" 4.24dd(9.0, 9.0) - 4.25dd(8.9, 9.0) 4.23dd(9.2,9.2)
5" 4.12(ov) - 4.11 (ov) 4.11 (ov)
6"  4.20brd(11.4) - 4.20brd(11.0) 4.20brd(11.5)
4.09dd(4.2, 11.4) 4.09dd(3.4, 12.2) 4.08dd(3.4, 11.5)
1" 5.86brs 5.85s 5.87brs 5.86brs
2" 4.68brdd(1.5, 3.4) - 4.69 (ov) 4.68m
3" 4.56dd(3.4,9.2) - 4.57dd(3.4, 9.1) 4.55dd(6.5, 9.2)
4" 4.34dd(9.2,9.5) - 4.35dd(8.5, 9.1) 4.32dd(8.6, 9.2)
5" 4.97m - 4.99m 4.98m
6" 1.72d(5.5) 1.70d(6.1) 1.71d(6.4) 1.69d(5.5)

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

68 —— 3 Saponins

Bibliography

[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]

Yook CS, Kim IH, Hahn DR et al. Phytochemistry. 1998;49(3):839.

Yook CS, Liu XQ, Chang SY et al. Chem Pharm Bull. 2002;50(10):1383.

Chang SY, Yook CS, Nohara T. Chem Pharm Bull. 1998;46(1):163.

Shirasuna K, Miyakoshi M, Mimoto S et al. Phytochemistry. 1997;45(3):579.
Chang SY, Yook C-S, Nohara T. Phytochemistry. 1999;50:1369.

Choi HS, Kim HJ, Nam SG et al. Chem Pharm Bull. 2008;56(11):1613.

Nhiem NX, Tung NH, Kiem PV et al. Chem Pharm Bull. 2009;57(9):986.

Elbandy M, Miyamoto T, Lacaille-Dubois M-A. Chem Pharm Bull. 2007;55(5):808.
Park SY, Choi HS, Yook CS et al. Chem Pharm Bull. 2005;53(1):97.

Elgamal MHA, Soliman HSM, Elmunajjed DT et al. Phytochemistry. 1998;49(1):189.
Harinantenaina L, Kasai R, Yamasaki K. Chem Pharm Bull. 2002;50(9):1290.
Xiang T, Tezuka Y, Wu LJ et al. Phytochemistry. 2000;54:795.

Ye WC, Zhang QW, Hsiao WWL et al. Planta Med. 2002;68:183.

Yoshizumi K, Hirano K, Ando H et al. ) Agric Food Chem. 2006;54(2):335.

Park SY, Chang SY, Yook CS et al. ) Nat Prod. 2000;63(12):1630.

Park SY, Yook CS, Nohara T. Tetrahedron Lett. 2001;42:2825.

printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco. confterms-of-use



3.4 Hopane-type Saponins

3.4 Hopane-type Saponins —— 69

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 C35H55044S DMSO-dg [59]
3-4-2 spergulin B C39Hg, 011 C;D5N [59]
3-4-3 glinuside C C41Heg012 C;DsN [60]
3-4-4 lotoidoside C C41Heg013 CD3;0D [61]
3-4-5 glinuside B C41Heg013 CsDsN [60]
3-4-6 glinuside A C47Hgo01g C;D5N [60]
3-4-7 lotoideside F C41Hgg013 CsDsN [62]
3-4-8 lotoidoside B C47Hgo017 CDs0D [61]
3-4-9 diplazioside V C4rHegO014 C;DsN [63]
3-4-10 diplazioside VI C4HegO015 CsDsN [63]
3-4-11 diplazioside VII CrHegO1s CsDsN [63]
3-4-12 6'"-0-acetyl diplazioside VI CusH70016 CsDsN [63]
3-4-13 diplazioside | C47H76047 CsDs5N [64]
3-4-14 6'-0-acetyl glycoside B Cu3Hgg014 CsD5N [65]
3-4-15 2"-0-acetyl glycoside B C43Heg014 CsDsN [65]
3-4-16 5"-0-acetyl glycoside C C4oH78019 CsDsN [65]
3-4-17 diplazioside IV C47H74059 CsDsN [65]
3-4-18 diplazioside Il C41He4015 C;DsN [64]
3-4-19 succulentoside F C4oHeg012 C;DsN [66]
3-4-20 lotoideside D C4oHeg012 C;DsN [62]
3-4-21 lotoideside E C4oHes012 C;DsN [62]
3-4-22 succulentoside C Cs56Hg7055 C;D5N [66]
3-4-23 succulentoside D Cs51Hgg051 C;D5N [66]
3-4-24 succulentoside E C4s5H76016 C;D5N [66]
3-4-25 lotoideside B C47Hgo017 DMSO-dg [62]
3-4-26 lotoideside A C47Hgo017 CDs0D [61]
3-4-27 glinuside D C47H7804¢ C;DsN [67]
3-4-28 glinuside E C47H78017 CsDsN [67]
3-4-29 diplazioside Il Cs3HggOy4 CsDsN [65]
3-4-30 lotoidesid C C4sH76016 C;DsN [62]
3-4-31 succulentoside A C50Hgs 059 C;DsN [68]
3-4-32 succulentoside B C45H7601¢ CsDsN [68]
3-4-33 lotoideside A Cs5,Hgg05q DMSO-dg [62]
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Table 3-4-2: 'H 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 a 1.58 (ov), - 2.18m,1.95m - 2.09m,1.93m
B 0.91 (ov)

2 a1.68m, - 1.65m, 1.40m - 1.65m, 1.40m
B1.56m

3 o 3.04 dd-like a3.30dd(11.7, 3.35dd(11.6, 3.15dd(11.0, 3.30dd(11.9,

4.1) 3.9) 4.5) 4.8)

5 0.68d(11.5) 0.74d(11.5) 2.30s 2.32s 2.28s

6  a1.48(ov), -
B 1.37 (ov)

7 a1.17 (ov) - 2.61d(11.8) 2.71d(11.4) 2.62d(12.2)
B 1.41 (ov) 1.96d(11.8) 1.99d(12.2)

9 al.17m - 1.77m - 1.77m

11 oa1.67m, - 1.53m, 1.30m - 1.53m, 1.29m
B 1.22t-like

12 a3.67m o 4.181(8.5) 1.34m,1.30m - 1.34m,1.29m

13 B 1.31d(10.6) 1.77 d(10.8) 1.53m - 1.53m

15 a1.17 (ov), - 1.31m - 4.29 (ov)
B 1.41 (ov)

16 o3.59m o 4.30m 1.61m,1.31m a 3.83 dt, (4.0, 1.67m, 1.34m

10.5)
17 p1.63 d(11.4) 2.12m 2.73dd(9.3, - 2.73q(9.3,9.3)
10.1)

19 a1.33m - 1.40m, 0.92m - 1.40m, 0.91m
B2.01dd(7.4,
12.4)

20 o1.49m - 1.40m, 1.61m B3.90m 1.40m
B1.76dd(7, 1.69m
14.3)

21 1.81m a2.09d(5.7, 1.65m

12.0)

23 0.98s 1.25s 0.99s 1.11s 0.99s

24 0.73s 1.18s 1.06s 1.27s 1.04s

25 0.80s 0.84s 0.74s - 0.74s

26 0.96s 1.04s 0.87s 1.04s 0.86s

27 0.92s 1.17s 1.35s 1.23s 1.45s

28 0.92s 1.07 s 1.41s 1.05s 1.41s

29 1.26s 1.57s 1.37s 1.57s

30 2.10s 1.62s 1.18s 1.59s

1" 4.23 d(7.4) 4.84d(6.2) 5.17.d(7.7) 4.41d(7.5) 4.78d(7.6)

2" 3.13m 4.23m 4.031(8.7) 3.46dd(7.5,9.0) 4.05(ov)

3" 3.91t(9) 4.16m 4.191(8.7) 3.411(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) 3.21t(11.0) 3.691(9.7)
3.71dd(5.5, 3.71dd(9.6, 3.91dd(4.5, 4.24(ov)
11.4) 11.0) 11.0)
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H 3-4-1 3-4-2 3-4-3 3-4-4 3-4-5
6' 4.53dd(5.1,
11.6)
4.41dd(5.1,
11.6)
1" 6.52brs 4.84d(7.4) 5.36 d(1.5) 5.17d(7.7)
2" 4.86dd(1.4,3.2) 4.16 (ov) 3.98dd(1.5,2.5) 4.04d(8.9)
3" 4.67dd(3.4,9.4)  4.27 (ov) 3.76dd(2.5,9.0) 4.12d(8.9)
4" 4.33m 4.27 (ov) 3.42dd(9.0,9.0) 4.24(ov)
5" 4.76m 3.80(10.3), 3.97m 3.99m
4.27 (ov)
6" 1.71d(6.2) 1.26 d(6.5) 4.52dd(3.3,
10.6)
4.24 (ov)
Table 3-4-3: 'H 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 - a0.73ddd o 0.74ddd
1.93m 1.21m (13.2,13.2,3.6) (13.2,13.2,3.6)
B 1.45 (ov) B 1.46 (ov)
2 1.65m 2.13m - a2.33m a2.32(ov)
1.40m 1.86m B1.90m B 1.89 (ov)
3 3.33dd(11.6, 3.30dd(11.5, 3.14dd(11.0, o 3.46dd(11.7, a3.45dd(11.7,
3.9) 4.0) 4.5) 4.2) 4.2)
5 2.26s 2.25s 2.32s a0.77d(12.0) a0.79d(12.0)
6 a1.54(ov) a1.51(ov)
B 1.23 (ov) B1.25(ov)
7 2.54d(11.7) 2.54d(11.5) - a1.25(ov) a1.25(ov)
1.95d(11.7) 1.92d(11.5) B 1.38(ov) B 1.44(ov)
9 1.77m 1.77 dd(12.5, - a1.28(ov) o 1.30 (ov)
2.0)
11 1.53m 1.47m - a 1.45 (ov) a1.51(ov)
1.29m 1.23m B 1.13 (ov) B1.25(ov)
12 1.34m 1.40m - a 2.75dddd a 2.84dddd
1.29m 1.33m (13.2,13.2, (13.2,13.2,
13.2, 4.2) 13.2,4.2)
B1.74brd(13.2) B 1.77brd(13.2)
13 1.53m 1.25m - B 1.56 (ov) B 2.64dd(13.2,
4.2)
15 4.28(ov) 1.65m - a1.25(ov) a1.11(ov)
1.39m B 1.32(ov) B2.42ddd

(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 o 4.19 dt(4.0, a1.76 (ov) o 2.27 ddd
10.5) (13.2,13.2,4.2)
1.34m 2.72m B1.67brd(13.2) B 2.04brd(13.2)
17 2.72q(9.4,9.4) 1.49(ov) - B 1.28 (ov)
19 1.40m,0.91m 1.41m, 0.87 m - 1.57 (ov), 1.86m 1.92(ov),
2.11ddd
(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 2.68q(9.5) a2.72m B1.93brdd B2.23d(6.6)
(4.8, 4.8)
23 0.98s 1.43s 1.11s 1.365s 1.365s
24 1.04s 1.55s 1.27s 4.32d(10.8) 4.31d(10.8)
3.38dd(10.8, 3.36dd(10.8,
11.4) 11.4)
25 0.73s 0.84s - 0.66s 0.65s
26 0.86s 0.93s 1.04s 0.92s 1.12s
27 1.79s 1.01s 1.22s 1.10s 1.18s
28 1.56s 0.69s 0.89s
29 1.41s 1.365s 1.405s 1.39s 1.51s
30 1.43s 1.51s 1.25s 1.19s 1.27s
OH 4.36d(11.4) 5.89 5(17-0H)
(24-0H) 4.34d(11.4)
(24-0H)
1" 4.84d(7.3) 4.77 d(7.5) 4.41d(7.5) 4.89d(7.8) 4.88d(7.8)
2" 4.07 (ov) 3.99(8.5) 3.46 dd(7.5,9.0) 4.09dd(7.8, 4.08dd(7.8,
9.0) 9.0)
3" 4.06(ov) 4.121(8.5) 3.41dd(9.0,9.0) 4.29dd(9.0, 4.28 dd(9.0,
9.0) 9.0)
4 4.16(ov) 4.19m 3.50m 4.17 dd(9.0, 4.17 dd(9.0,
9.0) 9.0)
5" 3.53t(10.5) 4.36dd(11.0, 3.21t(11.0) 3.94 ddd 3.94ddd
5.0)
4.22 (ov) 3.74t(10.5) 3.91dd(4.5, (9.0, 5.4, 2.4) (9.0, 5.4, 2.4)
11.0)
6 4.36 (ov) 4.36 (ov)
4.59dd(11.7, 4.58dd(11.7,
2.4) 2.4)
1" 5.16d(7.8) 5.10d(7.5) 5.36 d(1.5) 5.54d(7.8) 5.53d(7.8)
2" 3.98d(8.5) 3.96m 3.98dd (1.5, 4.10dd (7.8, 4.09dd (7.8,
2.5) 9.0) 9.0)
3" 4.12d(8.5) 4.21m 3.76 dd (2.5, 4.20dd (9.0, 4.19dd (9.0,
9.0) 9.0) 9.0)
4" 4.79m 4.081t(9.0) 3.42dd (9.0, 4.38dd (9.0, 4.37 dd (9.0,
9.0) 9.0) 9.0)
5" 3.74m 3.91m 3.97m 3.74ddd 3.73ddd
(9.0, 2.4, 2.4) (9.0, 2.4, 2.4)
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H 346 3-4-7 3-4-8 3-4-9 3-4-10
6" 4.50dd (2.4, 4.46dd (2.0, 1.26d (6.5) 4.34 (ov) 4.34 (ov)
11.6) 11.5)
4.35dd (6.2, 4.24m 4.39 (ov) 4.39 (ov)
17.4)
1" 6.51brs 4.63d(7.5)
2" 4.85dd(1.0, 3.11dd(7.5, 9.0)
3.3)
3" 4.67dd(3.3, 3.41dd(9.0, 9.0)
9.3)
4" 4.29 (ov) 3.36 dd(9.0, 9.0)
5" 4,181(9.0) 3.29m
6" 1.70d(6.2) 3.70dd(4.5,
12.0)
3.86 dd(2.5,
12.0)

Table 3-4-4: 'H 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 o 0.74ddd a0.77 (ov) o 0.75ddd a0.81m 1.65m
(13.2,13.2,3.6) B 1.50 (ov) (13.2,13.2,3.6) B1.63brd(13.2) 0.97(ov)
B 1.46 (ov) B 1.60brd(13.2)

2 a233m a2.26 (ov) a1.38(ov) al.44m 2.19m
B1.90 (ov) B 1.95 (ov) B 1.74(ov) B1.74m 1.93m

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

B2.22brd(13.2) B 2.38brd(13.2)

5 a0.78brd(12.0) a0.79 (ov) a0.86 brd(11.0) a0.91brd(13.2) 1.68d(13.0)

6 a1.53brd(13.2) «a1.61(ov) a1.72(ov) a1.58m 4.36m
B 1.24(ov) B 1.38(ov) B1.47 ddd B1.29m

(13.2,11.0, 3.6)

7  a1.24(ov) a1.25(ov) a1.26 (ov) al31m 2.02 (ov)
B1.37 (ov) B 1.38(ov) B1.36m(ov) B 1.46 (ov) 1.64m

9 a1.30(ov) a1.30(ov) a1.38(ov) a 1.46 (ov) 1.26m

11 a1.46(ov) o 1.48 (ov) a1.50m a1.59m 1.52m
B 1.15(ov) B 1.16 (ov) B1.15m B1.27m 1.48m

12 @2.77dddd(13.2, «a2.77dddd(13.2, «2.71dddd(13.2, a2.87m 1.37 (ov)
13.2,13.2,4.2) 13.2,13.2, 4.2) 13.2,13.2, 4.8) B1.79brd(13.2) 1.37(ov)
B1.77brd(13.2) B 1.78brd(13.2) B 1.72(ov)

13 B1.61(ov) B 1.61(ov) B 1.54(ov) B2.70dd 1.37 (ov)

(13.2, 3.5)
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78 =—— 3 Saponins

Table 3-4-4 (continued)

H 3-4-11 3-4-12 3-4-13 3-4-18 3-4-20
15 o 1.28(ov) a1.28 (ov) apB1.26(ov) a1.14brd(13.2) 2.35dd
(12.5, 3.5)
B 1.37 (ov) B 1.36 (ov) B 2.46 ddd 1.88m
(13.2,13.2, 4.0)

16 a1.83dddd(13.2, «1.85dddd(13.2, afB1.68m a 2.35ddd 4.20m
13.2,13.2, 3.6) 13.2,13.2, 3.6) (13.2,13.2, 4.0)
B1.74brd(13.2) B 1.73brd(13.2) B2.12m

17 B 1.36(ov) B 1.33(ov) B1.26 (ov) 1.30(ov)

19 1.63(ov) 1.62 (ov) 1.54 (ov) 2.14 m(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 B2.30brdd B2.31brdd B 1.96brdd B 2.89d(7.0) 2.74q(9.5)
(4.8, 4.8) (4.8, 4.8) (4.2, 4.2)

23 1.36s 1.39s 1.21s 1.22s 2.00s

24 4.32d(10.8) 4.34d(10.8) 4.24.d(9.6) 4.05d(9.5) 1.46s
3.38dd(10.8,11.4) 3.50dd(10.8,11.4) 3.81d(9.6) 3.92d(9.5)

25 0.67s 0.75s 0.89s 0.80s 0.92s

26 0.94s 0.94s 0.94s 1.12s 1.11s

27 1.13s 1.14s 1.05s 1.21s 1.055s

28 0.77 s

29 1.62s 1.62s 1.39s 1.99s 1.30s

30 3.765(2H) 3.76 5(2H) 1.20s 1.41s

OH 4.35d(11.4) 3.69d(11.4)

(24-0OH) (24-0H)

1" 4.88d(7.8) 4.89d(7.8) 4.79d(7.8) 4.93d(7.8) 4.83d(7.0)

2" 4.08dd(7.8,9.0) 4.20dd(7.8,9.0)  3.99dd(7.8,9.0) 4.12dd(7.8,9.1) 4.00t(8.0)

3" 4.28dd(9.0,9.0)  4.28dd(9.0,9.0)  4.15dd(9.0,9.0) 4.29dd(9.1,9.1) 4.11m

4" 4.16dd(9.0,9.0)  4.14dd(9.0,9.0)  4.00dd(9.0,9.0) 4.18dd(9.1,9.1) 4.17m

5 3.94ddd 3.92ddd 3.99 (ov) 3.91ddd 4.34m)
(9.0, 5.4, 2.4) (9.0, 5.4, 2.4) (9.1, 5.2, 2.5) 3.751(10.5)

6  4.36(ov) 4.37dd(11.7,5.4)  4.73d(10.8) 4.53dd(11.8, 2.5)
4.59dd(11.7,2.4) 4.58dd(11.7,2.4) 4.28dd(10.8, 5.4) 4.37dd(11.8, 5.2)

1" 5.53d(7.8) 5.55d(7.8) 6.28s 6.39s 4,83 d(7.0)

2" 4.10dd(7.8,9.0) 4.15dd(7.8,9.0)  4.93d(1.8) 5.05d(2.2) 4.14m

3" 4.19dd(9.0,9.0)  4.19dd(9.0,9.0)  4.80(ov) 4.88dd(4.1,2.2) 4.39(8.0)

4" 4.38dd(9.0,9.0)  4.12dd(9.0,9.0)  4.91ddd 4.97 ddd 4.26m

(4.2, 4.2, 4.2) (4.1, 4.1, 4.1)

5" 3.73ddd 4.01ddd 4.28dd(11.5, 4.2) 4.33dd(11.3, 4.1) 4.16 (ov)
(9.0, 2.4, 2.4) (9.0, 6.6, 1.8) 4.20dd(11.5, 4.2) 4.25dd(11.3, 4.1) 3.65m

6" 4.34(ov) 4.87 dd(11.4, 6.6)

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

3.4 Hopane-type Saponins =—— 79

H 3-4-11 3-4-12 3-4-13 3-4-18 3-4-20
OAc 2.07 s(6""-0Ac)
Qm 5.04d(7.8)
oM 3.98dd(9.0, 7.8)
3 4.17 dd(9.0, 9.0)
g 4.13dd(9.0, 9.0)
5! 3.88ddd
(9.0, 5.4, 2.4)
6" 4.46dd(12.0, 2.4)

4.29dd(12.0, 5.4)

Table 3-4-5: 'H 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 - - - - 3.43dd(11.5,
5.0)

6 - - - - 4.28m

7 - - - - 2.39dd(12.0,
4.0)
1.90m

15 - - - - 2.30dd(10.0,
5.0)
1.75m

16 - - - - 4.47 ddd(10.0,
10.0, 4.0)

17 1.85t(10.0)

21 - - 2.71q(10.0)

23 1.21s 1.23s 1.24s 1.25s 1.80s

24 4.07 d(9.5) 4.06d(9.5) 4.12d(9.5) 4.15d(9.6) 1.58s

3.88d(9.5) 3.87d(9.5) 3.86d(9.5) 3.86d(9.6)

25 0.88s 0.79s 0.86s 0.885s 0.82s

26 1.17s 1.12s 1.15s 1.16s 0.96s

27 1.18s 1.17s 1.17s 1.21s 1.10s

28 1.05s

29 1.50s 1.50s 1.49s 1.98s 1.42s

30 1.26s 1.265s 1.26s 1.31s

1 4.88d(7.8) 4.92d(7.8) 4.83d(7.8) 4.84 d(7.8) 4.92d(7.3)

2" 4.15dd(7.8,9.0) 4.23dd(7.8,9.0) 4.09dd(7.8,9.0) 4.03dd(7.8,9.0) 4.21t(8.5)

3" 4.25dd(9.0,9.0) 4.30dd(9.0,9.0) 4.20 (ov) 4.19dd(9.0,9.0) 4.53m

4" 4.00dd(9.0,9.0) 4.18dd(9.0,9.0) 4.02(ov) 4.05dd(9.0,9.0) 4.30(ov)

5"  3.96ddd 3.91ddd 4.02 (ov) 4.02 (ov) 4.22m

(9.0, 5.5, 2.5) (9.0, 4.8, 2.4) 3.77 brd(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  4.89dd(12.0,2.5) 4.53dd(12.0,2.4) 4.77 d(10.8) 4.77 d(10.8)
4.77 dd(12.0, 5.5) 4.36dd(12.0, 4.8) 4.29dd(10.8, 5.4) 4.31dd(10.8, 5.4)
1" 6.41s 6.325s 6.38s 6.33s 4.98d(7.5)
2" 5.06brs 5.92d(1.8) 5.01d(3.0) 4.98d(1.8) 4,011(7.5)
3" 4.90 (ov) 4.91 (ov) 4.62dd(5.4,3.0) 4.84(ov) 4.14 (ov)
4" 5,00ddd 5.03ddd 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" 4.36dd(11.5, 4.2) 4.34dd(11.5, 4.2) 4.80dd(11.4,3.6) 4.32dd(11.5,4.2) 4.31m
4.28dd(11.5, 4.2) 4.32dd(11.5, 4.2) 4.65dd(11.4, 6.0) 4.24dd(11.5, 4.2) 3.68dd(11.0,
5.0)

OAc 2.005(6'-0Ac)

1/”
2HI
3[//
4!//
5”,

6/”

1.885(2"-0Ac)

1.98 s(5""-0Ac)
5.05d(7.8)
4.02 (ov)

4.20 (ov)

4.20 (ov)
3.91ddd

(9.0, 5.4,2.4)

5.07 d(7.8)

4.01dd(9.0,7.8)
4.20dd(9.0, 9.0)
4.18dd(9.0, 9.0)

3.91ddd
(9.0, 5.4, 2.4)

4.49dd(12.0, 2.4) 4.49dd(12.0, 2.4)
4.34dd(12.0, 5.4) 4.33dd(12.0, 5.4)

Table 3-4-6: 'H 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 a 0.72ddd, (13.2,
13.2,3.5)
B 1.59 (ov)
2 2.19m,1.91m 1.69m, 1.51m 2.24m,1.93m 2.45m,1.93m o 1.40 (ov)
B 1.77 (ov)
3 3.37dd 2.88dd(11.5,3.5) 3.43dd(4.1,9.1) 3.54dd o 1.00ddd
(11.5, 4.0) (5.2,10.8) (13.2,13.2,3.5)
B 2.25brd(13.2)
5 1.31(ov) 0.70d(11.0) 2.03s 2.03s o 0.86 brd(12.6)
6 4.21m 3.75m 1.07m, 1.38m 1.07m, 1.38m a1.71brd(13.2)
B 1.51(ov)
7 2.34m,1.89m 1.44m,1.05(v) 1.95m(2H) 1.95m(2H) aB1.33(ov)
9 1.26m 1.10 (ov) 1.27 (ov) 1.18 (ov) a1.30brd(12.0)
11 1.48(ov), 1.47m,1.20(ov) 1.53m, 1.29m 1.53m,1.29m  a1.44brd(13.2)
1.48 (ov) B 1.16 ddd

(13.2,13.2,3.5)
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Table 3-4-6 (continued)

3.4 Hopane-type Saponins =— 81

H 3-4-21 3-4-25 3-4-27 3-4-28 3-4-29
12 1.37(ov), 1.46m,1.33m  1.34m,1.29m 1.34m,1.29m a2.16dddd
1.37 (ov) (13.2,13.2,13.2,
4.0)
B 1.88(ov)
13 1.37(ov) 1.21 (ov) 1.53m 1.53m B 1.56 (ov)
15 2.01m,1.67(ov) 1.48m,1.35m 1.60m,1.15m 1.60m,1.15m  a B 1.36(ov)
16 4.32(ov) 3.92m 4.25 (ov) 4.25 (ov) o 2.93ddd
(13.2,13.2, 4.0)
B 1.86 (ov)
17 1.67 (ov) 1.29t(11.0) 1.89 (ov) 1.90 (ov) B 1.53(ov)
19 1.47m,0.97m  1.42m,0.90(ov) 1.40m,0.90m  1.40m,0.90m  «a3.43d(12.6)
B 1.57 (ov)
20 1.73m,1.31(ov) 1.72m,1.39m  1.60m,1.35m  1.70m,1.40m B 4.58dd
(7.2,7.2)
21 2.73q(9.5) 2.48m 2.73m 2.72m B 2.36ddd
(10.8,10.8,7.2)
22 3.05m
23 2.05s 1.23s 0.98s 1.00s 1.23s
24 1.51s 0.87s 1.065s 1.17s 4.18d(9.6),
3.85d(9.6)
25 0.92s 0.77s 0.71s 0.70s 0.91s
26 1.10s 0.95s 0.93s 0.95s 0.98s
27 1.05s 0.94s 1.61s 1.58s 1.20s
28 0.76s 0.69s 1.55s 1.52s
29 1.29s 1.11s 1.40s 1.40s 1.53d(6.0)
30 1.39s 1.22s 1.40s 1.40s 3.98dd
(10.5, 6.6)
3.67 dd(10.5, 2.5)
1" 4.84d(7.0) 4.18 d(6.0) 4.89d(7.4) 4.92 (ov) 4.84d(7.8)
2" 3.991(8.0) 3.21m 4.02 (ov) 4.05 (ov) 4.03dd(7.8, 9.0)
3’ 4.09m 3.25m 4.00 (ov) 4.01 (ov) 4.20dd(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), 3.63m,3.01m  3.72(ov), 3.72(ov), 4.03 (ov)
3.711(11.0) 4.16 (ov) 4.16 (ov)
6 4.78d(10.8)
4.32dd
(10.8, 5.4)
1" 4.84d(7.0) 5.21s 5.17d(7.6) 5.16d(7.7) 6.34s
2" 3.951(8.0) 2.97m 3.99d(8.4) 3.99d(8.4) 4.99d(1.8)
3" 4.06m 3.45dd(3,9.0)  4.13d(8.4) 4.15d(8.4) 4.85dd(4.1,1.8)
4" 4.07m 3.17m 4.86m 4.92m 4.96 ddd
(4.1,4.1, 4.1)
5" 4.12m,3.56m  3.80m 3.70m 3.78m 4.32dd(11.5, 4.1)
4.24dd(11.5, 4.1)
6" 1.03s 4.30 (ov), 4.30 (ov),
4.40 (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" 4.41d(7.5) 6.56brs 4.99d(7.2) 5.09d(7.8)
2" 2.83(8.0) 4.87 (ov) 4,92 (ov) 4.03dd(9.0, 7.8)
3" 3.14d(11.5) 4.37 (ov) 4.14 (ov) 4.21dd(9.0, 9.0)
4" 3.68m 4.27 (ov) 4,86 (ov) 4.20dd(9.0, 9.0)
5" 3.09m 4.23m 3.80t(4.9) 3.93ddd
(9.0, 5.4, 2.4)
6" 3.55m 1.72d(6.1) 4.32m 4.51dd(12.0, 2.4)
3.37 (ov) 4.56 dd(2.4, 4.35dd
11.7) (12.0, 5.4)
1 4.81d(7.8)
21 3.83dd(9.0, 7.8)
3" 4.12dd(9.0, 9.0)
4 3.98dd(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: 'H NMR spectroscopic data of hopane-type saponins 3-4-22~3-4-24 and 3-4-26.

3-4-22

3-4-23

3-4-24

3-4-26

15

16
17
21

23
24
25
26
27
28
29
30

3.40dd(11.7, 4.2)
4.21m

2.37m
1.92m
2.25m
1.69m
4.40m
1.87t(10.5)
2.70q(10.5)

1.84s
1.51s
0.81s
0.94s
1.08s
1.06s
1.46s
1.32s

3.41dd(11.5, 5.0)
4.25m

2.39dd(12.0, 4.0)
1.93m
2.29dd(10.0, 5.0)
1.74m

4.49m
1.841(10.0)
2.734(10.0)

1.86s
1.62s
0.80s
0.96s
1.10s
1.06s
1.43s
1.30s

3.56dd(11.7, 4.2)
4.23m

2.33m
1.89m
2.29m
1.76 m
4.38m
1.83t(10.5)
2.74q(10.5)

1.79s
1.52s
0.80s
0.94s
1.09s
1.05s
1.44s
1.30s

3.09dd(11.0, 4.5)
B 4.00 ddd
(10.0, 10.0, 4.5)

a 4.19dt(4.0, 10.5)
o 2.72ddd
(9.5,9.5,9.5)
1.37s

1.06s

0.94s

1.13s

1.11s

0.84s

1.40s

1.25s
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Table 3-4-7 (continued)

3.4 Hopane-type Saponins =—— 83

H 3-4-22 3-4-23 3-4-24 3-4-26
1’ 4.84d(7.2) 4.92d(7.2) 4.91d(7.0) 4.41d(7.5)
2! 4.64(8.5) 4.621(8.5) 4.16t(7.5) 3.46 dd(7.5, 9.0)
3/ 4.36 (ov) 4,17 m 4.46 (ov) 3.41dd(9.0, 9.0)
4 4.45 (ov) 4.47m 4.32 (ov) 3.50m
5/ 4.16 (ov) 4.24m 4,29 m 3.21t(11.0)
3.66m 3.74brd(10.0) 3.73m 3.91dd(4.5, 11.0)
1" 5.38d(7.7) 5.41d(7.7) 4.89d(7.5) 5.36 d(1.5)
2" 4.001(7.8) 3.91 (ov) 3.95(7.5) 3.98dd(1.5, 2.5)
3" 4.23 (ov) 4.24 (ov) 4,16 m 3.76 dd(2.5, 9.0)
4" 4,10 (ov) 4,17 m 4,18 m 3.42dd(9.0, 9.0)
5" 3.67m 3.93m 3.71dd(12.0, 3.97m
7.0), 4.34m
6" 4.28m, 4.32m 4.31m, 4.42m 1.26 d(6.5)
1" 5.20d(7.5) 4.99d(7.4) 5.03d(7.3) 4.63d(7.5)
2" 3.941(7.5) 4.601(8.5) 4,57 1(7.5) 3.11dd(7.5, 9.0)
3/ 4,15 (ov) 4.36 (ov) 4,18 (ov) 3.41dd(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
3.74brd(12.0) 3.69m 3.70m
6" 3.70dd(4.5, 12.0)
3.86dd(2.5, 12.0)
1" 5.06d(7.2) 4,95d(7.5)
2! 4.17 (ov) 4.01t(7.5)
3" 4.45m 4.14 (ov)
4" 4.03 (ov) 4.28m
5! 3.70m, 4.33m 3.80brd(11.0), 4.33m
1" 4.94d(7.4)
2! 4.02 (ov)
3" 4.31 (ov)
4" 4.14 (ov)
5 4.30 (ov)
3.71m

Table 3-4-8: 'H 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 1.69 brdt(12.5, 20) 1.04(ov), 1.70m 0.86m, 1.54m
0.99 brdd(12.5, 2.5)

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

3-4-30

3-4-31

3-4-32

3-4-33

2HI
3!!/
4/”
5/”

3.39dd(12.0, 4.0)
1.30d(11.0)

4.25ddd(10.5, 10.5, 3.0)
1.89m, 2.35dd(13.0, 3.0)

1.26 (ov)

1.46m, 1.49m
1.15m,1.31m
1.32(ov)
2.25dd(13.5, 3.5)
1.71m

4.44m

1.77t(11.5)
0.95m, 1.43m
1.33(ov), 1.74m
2.69q(9.5)
2.04s

1.58s

0.90s

1.05s

1.02s

0.75s

1.25s

1.39s
4.88d(7.0)
4.021(8.0)
4.151(8.5)
4.21m
4.34dd(11.0, 5.0)
3.73t(10.5)
4.87 d(7.0)
3.981(7.5)
4.18m

4.07m

4.42 m
3.72t(10.5)

4.68d(7.0)
3.921(7.5)
4.11m
4.12m
4.38m
3.79m

3.42dd(12.0, 4.5)
1.35d(9.5)
4.25m

1.89m, 2.33m
1.41 (ov)

1.46m, 1.55m
1.33m, 1.43 (ov)
1.29 (ov)

2.29m

1.76 m
4.48td(10.5.4.0)

1.831(10.5)
0.95 (ov), 1.22 (ov)
1.38m, 1.79m
2.74q(10.5)
1.85s

1.52s

0.80s

0.94s

1.09s

1.05s

1.44s

1.30s
4.90d(7.5)
4.061(7.5)
4.14 (ov)

4.20 (ov)
4.39m

3.76m
4.84d(7.5)
3.93t(7.5)
4.11 (ov)
4.30m

4.32m
3.78dd(11.5, 6.5)

5.16 d(7.5)
4.57(7.5)
4.18m

4.04m

4,37 m
3.70ddd

(17.0, 11.0, 9.0)

3.43dd(11.5, 5.0)
1.36d(10.5)

4.31ddd(10.5, 10.5, 4.0)
1.93m, 2.39dd(12.0, 4.0)

1.40 (ov)
1.46m, 1.54m
1.28 (ov), 1.48 m
1.24 (ov)
2.29dd(10.0, 5.0)
1.74m

4.49 ddd

(10.0, 10.0, 4.0)
1.811(10.0)
0.98m, 1.18(ov)
1.38m, 1.76 m
2.73q(10.0)
1.86s

1.62s

0.80s

0.96s

1.10s

1.06s

1.43s

1.30s
4.92d(7.5)
4.05t(7.5)
4.17m

4.17m
4.44dd(10.0, 4.0)
3.77m
4.91d(7.5)
3.95t(7.5)

4.13 (ov)

4.26m
4.38dd(11.0, 5.0)
3.78m

4.89d(7.5)
4.01t(7.5)

4.14 (ov)

4.28m
4.41dd(11.0, 5.0)
3.80m

2.89dd(11.5, 4.0)
0.92 (ov)
3.79m
1.05m, 1.40m
1.18(ov)
1.20m, 1.47 m
1.30m, 1.32m
1.25(ov)
1.76 m

1.11 (ov)
3.93m

1.27m
0.96 (ov), 1.44m
1.37(ov), 1.74m
2.49m
1.24s
0.91s
0.77 s
0.95s
0.92s
0.69s
1.10s
1.22s
4.23d(6.5)
3.22(ov)
3.28 (ov)
3.20(ov)
3.65 (ov)
3.03 (ov)
5.21s
3.69m
3.53m
3.18m
3.92 (ov)

1.03s
4.20d(6.5)
3.01m
3.81 (ov)
3.25m
3.61m
2.95m
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Table 3-4-8 (continued)

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

1" 4.89d(7.5) 4.41d(7.5)

2! 3.95t(7.5) 2.83t(8.5)

3" 6.16 (ov) 3.18m

4" 4,13 m 2.97 (ov)

5" 4.34m 3.10t(8.5)
3.80dd(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 Refer-
solvents ences
3-5-1 anagallosaponin VI CueH76017 CsDsN [69]
3-5-2 anagallosaponin VII Cs5,Hg052 CsDsN [69]
3-5-3 ardisicrenoside A C53Hgg05; CsDsN [70]
3-5-4 ardisicrenoside B Cs,Hge 05, CsDsN [70]
3-5-5 anagallosaponin VIII C5,Hgg0,4 C;DsN [69]
3-5-6 anagallosaponin IX CeoHogOp9  CsDsN [69]
3-5-7 maesasaponin | C59Hog056 DMSO-dg [71]
3-5-8 maesasaponin IV3 Ce2H100027  DMSO-dg [71]
3-5-9 maesasaponin V, CesH102028  DMSO-dg [71]
3-5-10 maesasaponin Vl, CesH100028  DMSO-dg [71]
3-5-11  maesasaponin Vi3 CesHi9p08  DMSO-dg [71]
3-5-12 maesabalide | Cs6H10803,  C5DsN [72]
3-5-13  maesabalide I Cy;4H11003,  C5DsN [72]
3-5-14 maesabalide Il Cs6H10803;  C5DsN [72]
3-5-15 maesabalide IV Cy74H11003;  C5D5N [72]
3-5-16 maesabalide V CsgH110033  CsDsN [72]
3-5-17 maesabalide VI Cs6H112033  C5DsN [72]
3-5-18  3-0-(a-L-rhamnopyranosyl-(1—2)-B-D- C4H74014  CD30OD [73]
glucopyranosyl-(1—4)-a-L-arabinopyranosyl)
cyclamiretin A
3-5-19  ardisimamilloside A Cs3Hgg 053 CsDsN [74]
3-5-20 ardisimamilloside B Cs3Hg, 05, CsDsN [74]
3-5-21  cyclamiretin A-3B-0-a-L-rhamnopyranosyl-(1—3)- CsgHo40,6  C5DsN [75]
[B-D-xylopyranosyl-(1—2)]-B-D-glucopyranosyl-
(1—4)-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranoside
3-5-22  cyclamiretin A-3B-0-a-L-rhamnopyranosyl-(1—3)- CesH104031  C5DsN [75]
[B-D-glucopyranosyl-(1—3)-B-D-xylopyranosyl-(1-
2)]-B-D-glucopyranosyl-(1—4)-[B-D-
glucopyranosyl-(1—2)]-a-L-arabinopyranoside
3-5-23  cyclamiretin A-3B8-0-a-L-rhamnopyranosyl-(1—3)- CeoHo0,7  C5DsN [75]
[B-D-xylopyranosyl-(1—2)]-B-D-galactopyranosyl-
(1—4)-[B-D-6-0-acetylglucopyranosyl-(1—2)]-a-L-
arabinopyranoside
3-5-24  thalicoside F C47H74047 CsDsN [76]
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HO' “OH 3-521 R=H
OH 3-5-23 R=Ac

Table 3-5-2: 'H 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 3.34dd(11.5,5.0) 3.32dd(11.0,5.0) 4.13m 4.13m 2.96 brd

16 4.14m 4.08m 4.57m 4,57 m 4.12m

19 a2.95dd a2.93dd a2.80dd a 2.80dd -
(13.5,12.0) (13.0, 12.0) (12.0,11.0) (12.0,11.0)

21 f2.90dd B2.90dd B2.77dd B2.76dd 5.65d(9.8)
(12.0,10.0) (12.0, 10.0) (12.0,11.5) (12.0,11.5)

22 - - 5.22dd(11.5,5.5) 5.25dd(12.5,5.5) 3.86(ov)

23 1.28s 1.28s 3.70d(10.0) 3.70d(10.0) -

4.22d(10.0) 4.20d(10.0)
24 1.05s 1.05s 1.08s 1.07 s -
25 0.89s 0.89s 0.94s 0.93s -
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3.5 Oleanane-type Saponins = 91

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

26 1.35s 1.35s 1.33s 1.33s -

27 1.63s 1.63s 1.49s 1.48s -

28 3.69d(8.0) 3.71d(8.0) - - 4.61d(6.8)
4.02d(8.0) 4.02d(8.0)

29 1.13s 1.13s 1.05s 1.05s -

30 1.01s 1.01s 1.01s 1.00s -

0OAc 2.025(22-0Ac) 2.025(22-0Ac)

3a 5.98brq(7.2)

4a 1.89brd(7.2)

5a 1.85brs

1/ 4.67 d(6.5) 4.66d(7.5) 5.01d(7.0) 4.97 d(7.0) 4.,38d(7.0)

1" 5.03d(7.5) 4.87 d(7.5) 5.03d(7.0) 5.03 d(6.0) 4.61d(6.8)

1" 4.89d(6.0) 4.93d(8.0) 5.50d(7.5) 5.14d(8.0) 5.03 (ov)

1" 5.16 d(8.0) 4.96d(7.5) 4.91d(7.5) 5.06 brs (ov)

1" 5.47 d(7.5)

Table 3-5-3: 'H 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, 0.8 m - -

2 1.71,1.89 1.71,1.91 1.71m,1.52m - -

3 3.09dd(11.6, 3.11dd(11.6, 2.98brd 2.99brd(11.1) 2.99brd(11.3)
4.6) 4.4)

5 0.60d(11.0) 0.63d(11.0) 0.61d(10.6) - -

6 1.34 1.34 1.29m,1.38m - -

7 1.15,1.43 1.16, 1.46 1.40m, 1.06 m - -

9 1.17 1.19 1.06 m - -

11  1.35,1.66 1.35,1.63 1.40m,1.14m - -

12 1.40, 1.42, 1.90m,1.25m - -
2.05ddd(13.5, 2.06ddd(13.5,
9.3,5.2) 9.3,5.2)

15 1.39, 1.40, 1.81m,1.14m - -
2.16dd(14.0, 2.18dd(14.3,
5.0) 5.9)

16 4.11 4,12 411m 5.19m 4.13m

18 1.70 1.70 1.71m - -

19 1.88,2.61t(14.0, 1.89,2.63t(14.1, 2.53m,1.22m - -
12.5) 12.5)

21  1.54,2.16td 1.58,2.43 td 5.90d(10.0) 5.43 (ov) 5.95d(10.0)

22 1.58,1.85 1.59,1.85 5.42d(10.0) 5.43 (ov) 5.50d(10.0)

23  1.08s 1.14s 0.95s - -

24 091s 0.98s 0.73s - -
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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  0.79s 0.79s 0.79s - -
26 1.23s 1.25s 1.06s - -
27  1.45s 1.47 s 1.16s - -
28 3.21d(7.4), 3.22d(7.4), 4.50brs 4.70brs 4.52brs
3.52d(7.4) 3.53d(7.4)
29  1.19s 1.21s 0.82s - -
30  3.60d(10.7), 3.61,3.83 0.93s - -
3.82
OAc 2.16 5(16-0Ac)
3a 6.02brq(7.2) 6.08brq(7.2) 5.99brq(7.2)
4a 1.86brd(7.2) 1.87brd(7.2)  1.84brd(7.2)
5a 1.76 brs 1.76 brs 1.76 brs
2b 2.14m, 2.04m 2.04m, 2.04m
3b 0.91t(7.6) 0.88t(7.7) 5.90brq(7.2)
4b 1.77brd(7.2)
5b 1.73brs
1! 4.83 (ov) 4.69d(6.1) 4.41 d(7.0) 4.41d(7.1) 4.39d(7.2)
2! 4.39 4.36 3.60m - -
3/ 4.35 4.16 3.80t(8.7) - -
4! 4.44 4.16 3.35m - -
5’ 3.74d(10.6), 3.61, 3.66d(10.1) - -
4.30 4.51dd(12.0,
3.3)
1" 5.15d(7.6) 5.27d(7.6) 4.59 (ov) 4.60d(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'  4.18dd(11.6, 4.21dd(11.9, 3.35~3.50m(2H) - -
4.9), 4.29 5.0), 4.36
1" 5.03d(7.6) 4.87 d(8.0) 5.01 (ov) 5.01 (ov) 5.03 (ov)
2" 4.05 3.781(8.3) 3.49m - -
3" 3.99 4.03 3.49m - -
4" 388 3.99 3.55m - -
5" 3.63m 3.66m 3.35m - -
6" 4.28 4.28dd(10.1, 3.35~3.50m(2H) - -
2.0)
4.10 4.12
1" 6.10d(11.2) 4.81d(7.3) 5.03 brs(ov) 5.03 brs (ov) 5.03 brs(ov)
2" 4,51 3.83 3.66m - -
3" 444 3.87 3.49m - -
4" 4,03 3.98 3.22m - -
5" 4.81 3.60, 3.85m - -
4.41dd(11.3,
5.2)
6" 1.66d(6.1) 1.10d(6.1) - -
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Table 3-5-4: 'H 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, 0.77 m 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 2.96brd 3.27 brd(10.8) 3.24brd(11.6) 3.26 brd(12.4) 3.24brd(11.2)
5 - 0.73d(9.6) 0.71d(11.0) 0.73d(11.2) 0.71d(11.7)

6 - 1.39m, 1.55m 1.39m, 1.53 m 1.38m, 1.53 m 1.34m,1.52m
7 - 1.60m, 1.27 m 1.59m, 1.23m 1.60m, 1.27 m 1.54m,1.28m
9 - 1.29m 1.25m 1.30m 1.28m

11 - 1.72m, 1.45m 1.71m, 1.42m 1.75m, 1.48 m 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 4.57 m 4.83m 4.77 m

18 - 2.46brd(14.3) 2.38brd(14.7) 2.49brd(14.5) 2.42brd(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) 6.79d(10.1) 7.04d(9.8) 6.86d(10.0)
22 5.43 (ov) 6.57 d(9.9) 6.41d(10.1) 6.60d(9.8) 6.43d(10.0)
23 - 1.29s 1.27s 1.29s 1.27s

24 - 1.20s 1.17s 1.18s 1.16s

25 - 0.84s 0.82s 0.83s 0.81s

26 - 1.35s 1.33s 1.36s 1.34s

27 1.65s 1.61s 1.67s 1.64s

28 4.67 brs 5.20s 5.16s 5.26s 5.21s

29 - 1.18s 1.15s 1.21s 1.18s

30 - 1.35s 1.27s 1.37s 1.28s

OAc 2.16 s(16-0Ac)

3a 6.09brq(7.2) 8.36 d(7.6) 5.93q(ov) 8.36 d(7.6) 5.93q(7.3)
4a 1.88brd(7.2) 7.43m 2.09d(7.2) 7.40m 2.09d(7.3)

5a 1.76 brs 7.52m 2.02s 7.45m 2.02s

6a 7.43m 7.40m

7a 8.36d(7.6) 8.36d(7.2)

2b 2.03m, 2.00m 5.84d(12.8) 5.93d(12.8) 6.39d(16.0) 5.93d(16.0)
3b 1.38m, 1.38m 6.71d(12.8) 6.83d(12.8) 7.67 d(16.0) 6.83d(16.0)
4b 0.76m

5b 7.52d(7.4) 7.79d(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 7.52d(7.4) 7.79d(8.1) 7.24m 7.79m

1’ 4.37 d(7.0) 4.98d(5.6) 4.97 d(5.6) 4.99d(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 4.57 m 4.59m 4.57 m

1" 4.61d(7.0) 5.73d(6.8) 5.73d(7.4) 5.73d(7.3) 5.72d(7.0)
2" - 4.52m 4.52m 4.53m 4.50m
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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" - 4,53 m, 4.34m 4.55m, 4.31m 4.56m, 4.35m 4.53m, 4.31m

1" 5.03 (ov) 6.12d(7.1) 6.09d(7.7) 6.09d(7.3) 6.09d(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" 5.05brs (ov) 6.17brs 6.17brs 6.17 brs 6.16 brs

2! - 4.87m 4.87m 4.87m 4.86m

3 - 4.75m 4.76m 4.76m 4.75m

4" - 4,151(9.0) 4.161(9.2) 4.151(9.2) 4.151(9.3)

5 - 4.84m 4.84m 4.83m 4.83m

6" - 1.43d(5.3) 1.45d(6.1) 1.44 d(5.5) 1.44d(5.9)

1 6.01brs 6.02brs 6.01brs 6.01brs

211 4.77m 4.78m 4.77m 4.77m

3/ 4.54m 4.55m 4.56m 4.55m

4 4.251(8.8) 4.261(9.5) 4.26d(9.9) 4.251(9.3)

5 4.56m 4.55m 4.57m 4.53m

6" 1.67 d(5.7) 1.68d(6.1) 1.68d(6.1) 1.67 d(6.1)

Table 3-5-5: 'H 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 3.19brd(11.1)  3.18brd(11.4)  3.12dd(11, 5) 3.16 3.16

5 0.66d(8.4) 0.65d(9.2) 0.73dd(10, 2) 0.62d(11.3) 0.62d(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 2.60td(13.0, 5.5)

15  2.23m 2.20m - 14.6 2.82
1.49m 1.48m 2.20dd(13.5, 5.0)

16 5.97m 5.92m 3.92m 4.16

18  2.52brd(14.0)  2.45brd(14.4) 1.06m 1.88 1.88

19 2.80m 2.67m 1.95dd(12, 3) 2.17

1.65m

1.60m

2.5dd(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 6.24d(10.1) 6.07d(10.2) - 2.60 1.93

22 6.58d(10.1) 6.42d(10.2) - 1.85,2.01 0.96

23 1.26s 1.255s 1.03s 1.17s 1.18s

24 1.16s 1.15s 0.82s 1.01s 1.03s

25 0.78s 0.77s 0.89s 0.84s 0.80s

26 1.26s 1.255s 1.13s 1.33s 1.26s

27 1.38s 1.35s 1.27s 1.54s 1.10s

28 5.325s 5.295s 2.97d(7.6), 5.14s 3.89d(8.0),
3.47 d(7.6) 4.32d(8.0)

29 1.16s 1.15s 0.97s 1.045s 0.91s

30 1.34s 1.25s 9.4s 9.71s 9.53s

OAc 2.66 5(16-0Ac) 2.61s(16-0Ac)

3a 8.30d(7.7) 5.92q(7.3)

4a 7.40m 1.98d(7.3)

5a 7.47m 1.99s

6a 7.40m

7a 8.30d(7.7)

2b 6.50d(16.1) 6.68d(16.1)

3b 7.91d(16.1) 8.03d(16.1)

5b 7.25d(7.0) 7.32m

6b 7.47m 7.61m

7b 7.48m 7.32m

8b 7.47m 7.61m

9b 7.25d(7.0) 7.32m

1’ 4.95d(5.9) 4.95d(5.9) 4.26 d(6) 4.97brs 4.95brs

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 4.13dd(12.2, 4.32, 4.46 4.28, 4.48
3.1)

1" 5.74d(6.6) 5.74d(7.3) 4.56d(7.3) 5.38d(7.6) 5.38d(7.6)

2" 4.53m 4,50 m 3.44m 4,08 4.10

3" 4.30m 4.31m 3.44m 4.23 4.28

4" 4.37m 4,39 m 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 3.65dd(12, 5) 4,28, 4.50 4.26, 4.49
3.84dd(12, 2)

1" 6.13d(7.3) 6.12d(7.8) 5.26d(1.9) 5.10d(7.5) 5.25d(7.6)

2" 4.67m 4.67m 3.91dd(3.4, 4.04 4.00
1.9)

3" 4.51m 4,50 m 3.79dd(9.5, 4,21 4.20
3.5)

4" 4.48m 4.48m 3.351(9.5) 4.13 4.12

5" 4.25m 4,26 m 4,06 qd(9.4, 3.83 3.82
6.5)

6" 4.35m 4.36m 1.26 d(6.5) 4.25, 4,50 4.26, 4.50

1" 6.18brs 6.19brs 6.38brs 6.41brs
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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 4.88m 4.88m 4.75 4.75
3" 4.76m 4.76 m 4.70 4.70
4" 4.161(9.2) 4.16m 4.61 4.60
5" 4.86m 4.86m 5.04 5.02
6" 1.44d(5.6) 1.45m 1.82d(6.2) 1.82d(6.1)
1 6.02brs 6.02brs

21 4.77m 4.77m

3" 4.55m 4.56m

4" 4.281(8.7) 4.26m

5 4.55m 4.53m

6" 1.68d(5.6) 1.69m

Table 3-5-6: 'H 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, 1.96 m 1.77 (ov), 1.94 (ov) 1.72 (ov), 1.96 (ov) 1.83, 2.02
3 3.12m 3.11 3.12 (ov) 3.24dd(11.5, 4.6)
5 0.65d(10.7) 0.65d(10.7) 0.70d(11.0) 0.71brd

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) 3.07dd(3.9, 1.5)
12 1.43(ov) 1.42 (ov) 1.43 (ov) 3.24m(3.9)
15 1.42 (ov), 2.18 m 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) 2.52dd

19  2.12(ov), 2.84t(13.5) 2.09(ov), 2.84t(13.5) 2.12(ov), 2.84t(13.5) 1.72,1.94
21 2.08 (ov), 2.58 m 2.08(ov), 2.51m 2.08 (ov), 2.58 m 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 1.17s 1.17s 1.23s 1.20s

24  1.02s 1.02s 1.07s 0.93s

25 0.82s 0.82s 0.85s 0.90s

26 1.27s 1.28s 1.295s 1.22s

27 1.52s 1.52s 1.525s 1.12s

28 3.15(ov), 3.53 (ov) 3.15(ov), 3.53 (ov) 3.15 (ov), 3.53 (ov)

29 1.01s 1.00s 1.01s 0.89s

30 9.62s 9.615s 9.62s 0.81s

1" 4.82d(5.6) 4.82 (ov) 4.79 (ov) 4.74d(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) 4.38brs

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)

3.5 Oleanane-type Saponins =——— 97

H 3-5-21 3-5-22 3-5-23 3-5-24
1" 5.39d(7.6) 5.34d(7.6) 5.34d(7.6) 5.17d(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 2.055(6"-0Ac)

1" 4.87 d(7.7) 4.85d(7.9) 4.89d(7.4) 6.27s
2" 3.98 (ov) 3.96 (ov) 4.02 (ov) 4.75s
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) 1.68d(6.0)
1" 5.01d(6.8) 5.01d(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)

! 5.93s 5.89s 5.92s

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" 1.63d(6.2) 1.63d(6.1) 1.63d(6.1)

' 5.14d(7.8)

gl 4.03 (OV)

3/mm 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 C4gH78017 CsDsN [77]
3-5-26 clinoposaponin IX C36Hs5509 CsDsN [77]
3-5-27 clinoposaponin X C4Heg014 CsDsN [77]
3-5-28 clinoposaponin VI C4Heg013 CsDsN [78]
3-5-29 clinoposaponin VllI Cs54Hgg053 CsDsN [78]
3-5-30 4"-0-acetylsaikosaponind CusH70014 CD;0D [79]
3-5-31 sandrosaponin Il CugH770,5,S5™ CD3;0D [80]
3-5-32 sandrosaponin V C4gH770,5,S™ CDs0D [80]
3-5-33 sandrosaponin Il C4gH750,3S™ Cb;0D [80]
3-5-34 sandrosaponin IV CugH750,4S™ CDs0D [80]
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3-5-26

HO 3-5-27

HO,

"“OH -03S0,,

g 3530

3-5-31 OH
3-532 H CH,OH
3-5:33 H COOH
3-5-34 OH COOH
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Table 3-5-8: 'H 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 3.23dd(11.5, 4.29dd(11.5, 4.27dd(11.5,5) 4.26dd(12, 5) 4.12dd(12, 5)
4.5) 4.5)
11 5.95d(10.5) 5.98d(10.5) 5.94d(10.5) 5.98d(10) 5.95 d(10)
12 5.66dd(10.5,3)  5.66dd(10.5, 5.60dd(10.5,3) 5.61dd(10, 2) 5.59dd(10, 2)
2.5)
16  4.54m 4.50 (ov) 4.48 (ov) 4.59m 4.57 brt(7.5)
23 1.28s 3.72d(11), 3.69d(11), 3.67 d(10), 3.67d(11),
4.35d(11) 4.33d(11) 4.32d(10) 4.34d(11)
24 1.08s 0.99s 0.98s 0.97s 1.02s
25  0.97s 0.97s 0.96s 0.94s 0.94s
26 1.36s 1.40s 1.38s 1.27s 1.25s
27  1.15s 1.11s 1.05s 1.12s 1.10s
28 3.34d(7), 3.34d(7), 3.33d(7), 3.29d(7), 3.27d(7),
4.39d(7) 4.38d(7) 4.38d(7) 4.27d(7) 4.25d(7.7)
29  0.92s 0.94s 0.94s 0.89s 0.93s
30 0.90s 0.90s 0.91s 0.88s 0.89s
1" 4.69d(8) 5.12d(8) 5.06 d(8.5) 4.95d(8) 4.91d(8)
2" 4.681(8.5) 4.03t(8) 3.96 t(8.5) 4.33dd(8, 8) 4.64 dd(10, 8)
3" 4.25(ov) 4.141(8) 4.07 1(8.5) 4.01dd(10, 2.5)  4.09dd(10, 3)
4 4.30(ov) 4.221(8) 4.121(9) 4.31(ov) 4.24 (ov)
5" 3.73q(6.5) 3.89 m(8) 3.98 (ov) 3.78m 3.62m
6  1.44d(6.5) 4.37dd(11.5,4)  4.32(ov) 1.56d(6) 1.40d(6)
4.50 brd(11.5) 4.77 brd(11)
1" 5.56d(8) 5.08 d(8.5) 5.04d(8) 5.56d(8)
2" 4.05t(8) 4,021(8.5) - -
3" 4.19t(9) 4.03 (ov) - -
4" 4.131(9) 4.19 (ov) - -
5" 3.68m 3.90m - -
6"  4.26(ov) 4.34 (ov) - -
4.35dd(11, 3) 4.48dd(11.5,
1.5)
1" 4.35dd(8) 5.27 d(8)
2" 3.99¢(8) -
3" 4.21(ov) -
4" 4,21 (ov) -
5" 3.93m -
6"  4.32(ov) -
4.45dd(11.5, 2)
1 5.03d(8)
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Table 3-5-9: 'H 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 - 3.6dd(11.7, 4.8) 3.61dd(11.7, 3.61dd(11.7, 3.61dd(11.7,
4.8) 4.8) 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 5.94d(10.4) 5.94d(11.5) 5.93d(10.4) 5.93d(10.4) 5.88
12 5.37dd(10.4, 5.38dd(11.5, 5.42dd(10.4, 5.53dd(10.5, 5.52dd(11.5,
2.4) 3.2) 3.0) 3.2) 3.2)
15 - 1.59, 1.44 1.58, 1.43 1.59, 1.42 1.58, 1.42
16 3.91d(4.8) 4.16 dd(10.0, 4.21dd(10.2, 4.18dd(10.3, 4.18dd(9.2, 5.8)
5.9) 6.4) 5.9)
18 - 1.81 1.74dd(12.6, 1.90 1.96
5.5)
19 - 1.23,1.85 1.58,1.62 1.52,2.18 dt 1.70
(12.2,3.2,3.2) 2.10dd(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 0.71s® 0.72s 0.72s 0.72s 0.72s
25 0.935® 0.945s 0.94s 0.94s 0.94s
26 0.955® 1.09s 1.08s 1.08s 1.095s
27 0.96s® 1.05s 1.06s 1.05s 1.06s
28 3.11d(7.4) 3.9d(7.1) 3.88d(7.1) 3.86d(7.1) 3.87d(7.3)
3.45d(7.4) 3.05d(7.1) 3.02d(7.1) 2.95d(7.1) 2.98d(7.3)
29 1.05s® 3.24b.s. 0.95s 1.12s 3.46b.s.
30 1.30s® 0.9s 3.52d(11.3)
3.37d(11.3)
1" 4.39d(7.2) 4.46 d(7.8) 4.46 d(7.8) 4.46 d(7.8) 4.46 d(7.8)
2! - 3.92dd(7.8,9.8) 3.92dd(7.8,9.8) 3.92dd(7.8,9.8) 3.92dd(7.8, 9.8)
3 - 3.78 3.78 3.78 3.78
4 - 3.87dd(3.4, 1) 3.87dd(3.4, 1) 3.87dd(3.4, 1) 3.87dd(3.4, 1)
5 - 3.64dq(1, 6.4) 3.64dq(1, 6.4) 3.64dq(1, 6.4) 3.64dq(1, 6.4)
6 1.27d(6.4) 1.26 d(6.4) 1.26 d(6.4) 1.26 d(6.4) 1.26d(6.4)
1" 4.59d(7.6) 4.85d(7.8) 4,85d(7.8) 4,85d(7.8) 4.85d(7.8)
2" - 3.12dd(7.8,9.5) 3.12dd(7.8,9.5) 3.12dd(7.8,9.5) 3.12dd(7.8, 9.5)
3" - 3.34dd(9.0,9.5) 3.34dd(9.0,9.5) 3.34dd(9.0,9.5) 3.34dd(9.0, 9.5)
AL 3.13dd(9.0,9.2) 3.13dd(9.0,9.2) 3.13dd(9.0,9.2) 3.13dd(9.0,9.2)
L 3.27m 3.27m 3.27m 3.27m
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H 3-5-30 3-5-31 3-5-32 3-5-33 3-5-34

6 - 3.80dd(2.4, 3.80dd(2.4, 3.80dd(2.4, 3.80dd(2.4,
12.0) 12.0) 12.0) 12.0)
3.54dd(7.1, 3.54dd(7.1, 3.54dd(7.1, 3.54dd(7.1,
12.0) 12.0) 12.0) 12.0)

OAc 2.095s(4"-0Ac)

1" 4.64 d(8.0) 4.64d(8.0) 4.64d(8.0) 4.64d(8.0)

2" 3.41dd(8.0,9.0) 3.41dd(8.0,9.0) 3.41dd(8.0,9.0) 3.41dd(8.0,9.0)

3" 3.65t(9.0) 3.65t(9.0) 3.65(9.0) 3.65(9.0)

4" 4.14dd(9.0,9.7) 4.14dd(9.0,9.7) 4.14dd(9.0,9.7) 4.14dd(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

DThe 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 Refer-
solvents ences

3-5-35  2"-0-B-D-xylopyranosylsaikosaponin b, C47H76047 CsDsN [81]
3-5-36  3",6"-0,0-diacetylsaikosaponin b, C4H72045 CsDsN [81]
3-5-37  saikosaponin O Cs3Hgg0,; C5DsN [82]
3-5-38 buddlejasaponin IVb C4gH7801g CsDsN [83]
3-5-39 clinoposaponin lllb Cs4Hgg 053 CsDsN [83]
3-5-40 clinoposaponin Vb CeoHog 058 CsDsN [83]
3-5-41 clinopodiside G C4gH78019 C;DsN [84]
3-5-42 3-0-B-D-glucopyranosyl-3B-hydroxy Cs,Hge 05 CsDgN [85]

olean-11,13(18)-dien-28-oic

acid-28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-

glucopyranosyl-(1—6)-B-D-glucopyranosyl]

ester
3-5-43  3-0O-[a-L-rhamnopyranosyl-(1—2-)B-D- CeoHog 026 CsDs5N [85]

glucopyranosyl]-38-

hydroxyolean-11,13(18)-dien-28-oic

acid-28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-

glucopyranosyl-(1—6)-B-D-glucopyranosyl]

ester
3-5-44  sandrosaponin VIlI C4gH750,53S™ CsDsN [86]
3-5-45 polygalasaponin XXV C36Hs56010 C;DsN [87]
3-5-46 polygalasaponin XXVI CuHe015 C;D5N [87]
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Table 3-5-11: 'H 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 a1.12dt(12.5,4) a1.12dt(12.5,4) ax0.99 ax 0.96 1.87
B1.82m B1.82m eq1.76brd eq1.73 1.00
(12.3)
2  «a2.28dt(12.5, a2.28dt(12.5, ax1.91 ax1.94 1.98
4.0) 4.0)
B2.03dq(12.5,4) B2.03dq(12.5,4) eq2.31 eq2.34 1.82
3 o4.20m a4.20m 3.42dd(11.1, 4.3) 3.38dd(11.1,4.9) 3.64(11.6, 4.9)
5 al.66d(12) a1.66d(12) 0.83 0.78brd(11.7) 1.25
6 al.68m a1.68m ax1.37 ax1.38 1.57,1.40
B1.36m B1.36m
7 a1.54dt(12,3.5) a1.54dt(12,3.5) - - 1.49,1.39
B 1.25bd(12) B 1.25bd(12)
9 «a2.18bs a2.18bs 1.99brs 1.96brs 2.04
11 5.66d(9) 5.66 d(9) 6.59dd(11.0,3.0) 6.59dd(10.5,2.5) 5.58(10.7)
12 6.65dd(9,2) 6.65d(9) 5.71d(11.0) 5.69d(10.5) 6.46(3.1)
15 a1.63m al.63m ax 2.09 dt ax 2.08 dt 1.93, 1.44
B2.14d(12) B2.14d(12) (13.5,2.5) (13.5,2.5)
eq1.11brd(13.5) eq1.11brd(12.3)
16 B4.75brs B 4.75brs ax1.77dt(13.5, ax1.78dt(13.5, 4.04(3.1)
3.1) 3.1)
eq 2.35dt(13.5, eq 2.35
3.7, 2.5)
19 a2.64d(12) a2.64d(12) ax2.18d(14.1) ax2.19d(13.5) 2.77,2.17
B1.91 d(12) B1.91 d(12) eq2.63d(14.1) eq2.63d(13.5)
21 al.45m al4sm ax 1.69 ax1.69 2.01,1.57
B1.79m B1.79m eq1.29brd eq1.28
(11.7)
22 a2.62m a2.62m ax 1.46dt(13.5, ax1.46 dt(13.5, 2.01, 1.65
3.7) 3.7)
B2.21m f221m eq2.56brd eq 2.57 brd
(11.9) (11.9)
23 3.65m,4.29m 3.65m, 4.29m 1.33s 1.28s 3.78,3.26
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H 3-5-35 3-5-36 3-5-42 3-5-43 3-5-44
24 0.93s 0.93s 1.01s 1.20s 0.72s
25  1.00s 1.00s 0.85s 0.865s 0.94s
26 0.88s 0.88s 1.02s 1.02s 0.73s
27 1.61s 1.61s 1.07s 1.06s 1.25s
28 4.14m, 4.14m,
3.70d(11.5) 3.70d(11.5)
29  1.03s 1.03s 0.85s 0.84s 3.77,3.28
30 0.98s 0.98s 0.92s 0.92s 1.10s
1’ 4.98d(7.5) 4.89d(7.5) 4.95d(8.0) 4.96 d(8.0) 4.47 d(8.0)
2! 4.45 bt(8) 4.461(8) 4.041(8.0) 4.30 3.93(9.7)
3/ 3.83m 4.01m 4.251(8.0) 4.30 3.78
4! 4.21m 4.20d(2.5) 4.231(8.0) 4.16 3.87
5' 3.67 q(6.5) 3.77 q(6) 4.02m 3.97m 3.65
6' 1.40d(6.5) 1.51 d(6) 4.41dd(12.3, 4.5) 4.36dd(12.0,3.7) 1.26d(6.4)
4.59dd(12.3, 2.5) 4.56 dd(12.0, 2.5)
OAc 1.97 s(3'-0Ac)
1.97 s(6'-0Ac)
1" 5.15d(8) 5.29d(8) 6.27 d(8.0) 6.57 d(1.5) 4.87 d(7.9)
2" 3.87m 4.00m 4.061(8.0) 4.84dd(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 4,131(8.0) 4.301(9.0) 3.12(9.2)
5" 3.85m 4.05m 4.13 4.80dq(9.0,6.0) 3.27
6" 4.43m 4.89d(12) 4.22dd(12.0,2.0) 1.71d(6.0) 3.80
4.28m 4.72dd(12, 5) 3.55
1" 5.01d(7) 4.96 d(8.0) 6.27 d(8.0) 4.65d(7.9)
2" 3.98m 3.911(8.0) 4.061(8.0) 3.42
3" 3.99m 4.15 4.15 3.65(9.2)
4" 4.01m 4,371(8.0) 4,10 4,14(9.4)
5" 4.31dd(12, 5) 3.68m 4.12m 3.43
3.54bd(9)
6" 4.09dd(12.0,2.0) 4.23dd(12.0,2.0) 3.86,3.75
4.22d(12.0)
1" 5.81brs 4,98 d(8.0)
2! 4.66dd(2.5,1.5) 3.92t(8.0)
3" 4,52dd(9.0,3.0) 4.16
4" 4,301(9.0) 4.391(8.0)
5 4.91dq(9.0,6.0) 3.71m
6" 1.69d(6.0) 4,12 dd(12.0, 2.0)
4.23
1" 5.83d(1.5)
2! 4.67 dd(2.5, 1.5)
3/ 4.53dd(9.0, 3.0)
4" 4.281(9.0)
5" 4.92dq(9.0, 6.0)
6" 1.69d(6.0)

- printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

106 —— 3 Saponins

Table 3-5-12: 'H 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 - 4.15dd(12, 5) 4.07 (ov) - 4.17m

11 5.68d(10.5)  6.51dd(10, 2) 6.52 brd(10) 6.52dd(10, 2) 5.65d(11)

12 6.41d(10.5) 5.68 brd(10) 5.70 brd(10) 5.69 brd(10) 6.60dd(11, 2)

16 - 4.22 (ov) 4.21m - 4.23m

21 - - - - 3.63t(5)

22 - - - - 1.71,3.01

23 - 3.70d(11), 3.69d(11), 3.69d(11), 3.69, 4.38
4.37d(11) 4.35d(11) 4.35d(11)

24 0.79s% 1.05s 1.06s 1.06s 1.04s

25 0.84s9 0.95s 0.965s 0.95s 0.92s

26 0.91s9 0.85s 0.85s 0.85s 0.81s

27 0.97s9 1.07's 1.08s 1.08s 1.08s

28 - 4.18 (ov), - 417, 4.24
4.20 (ov)

29 1.03s9P 0.87s 0.87s 0.87s 1.04s

30 1.07s9P 0.97s 0.98s 0.98s 1.30s

1! 5.130d(6.8)  4.92d(8) 4.91d(8) 4.91d(8) 4.96 d(8)

2! 4.210 4.64 dd(9, 8) 4.63dd(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 4,25d(3.5) 4.39d(3) 4,39brs 4.25m

5’ 4.050 3.63m 3.86m 3.85m 3.57m

6 4.625,4.325  1.41d(6) 1.55d(6) 1.56 d(6) 1.41d(7)

1" 5.410d(7.7) 5.56 d(8) 5.52d(8) 5.53d(8) 5.57d(8)

2" 4.095 - - - -

3" 4.205 - - - -

4" 4.275 - - - -

5" 3.910 - - - -

6" 4.485, 4.410 - - - -

1" 5.175d(7.7) 5.28d(8) 5.16 d(8) 5.15d(8) 5.25d(8)

2™ 4.085 3.981(8.5) 3.941(8.5) - 3.99t(8)

3" 4,275 4,22 (ov) 3.941(8.5) - 3.93brs

4" 4.175 4.20 (ov) 4.06m - 4.22m

5" 3.860 3.93m - - 4.24m

6" 4.465, 4.305  4.30dd(12, 6) 4.78brd(12) 4.73brd(12) 4.34, 4.45
4.44dd(12, 2)

1" 5.250d(7.7) 4.96 d(8) 4.92d(8)

21 4.080 3.981(8.5) -

3" 4.160 - 4.20t(8.5)

4" 4.215 - 4.30t(9)

5" 3.850 3.86m 3.80m

6" 4.495,4.345 4.32dd(12, 6) -

4.47dd(12, 2)
1 5.15d(8)

DThe 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: 'H 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! 4.031(8.5) 4.111(8.5)
3 4.37d(3) 4.26 d(3) 3’ 4.16 t(8.5) 4.22(8.5)
11 5.91brd(11) 5.89brd(11) 4 4.21t(8.5) 4.13t(9)
12 6.65dd(11, 2.5) 6.64brd(11) 5’ 3.91m 3.84m
23 3.69d(11) 3.74d(11) 6 4.33dd(12, 5) 4.27 (ov)
4.39d(11) 4.39d(11) 4.47dd(12, 2) 4.44 (ov)
24 1.33s 1.41s 1" 5.34d(8)
25 1.63s 1.61s 2" 4.091(8.5)
26 1.14s 1.13s 3" 4.191(8.5)
27 1.07s 1.05s 4" 4.231(9)
29 0.94s 0.94s 5" 3.92m
30 0.90s 0.90s 6" 4.39 (ov)
4.51dd(12, 2)
1’ 5.18d(8) 5.13d(8)

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

No. Compounds MFs Test Refer-
solvents ences
3-5-47 baptisiasaponin | C47H76046  C5DsN [88]
3-5-48 - C4sH74047  DMSO-dg  [89]
3-5-49 - Cs,Hg,0,3  DMSO-dg [90]
3-5-50 - Cg,Hg,0,,  DMSO-dg [90]
3-5-51 - Cg,Hg,0,,  DMSO-dg [90]
3-5-52  sigmoside C C36Hg0g CDs0D [91]
3-5-53  sigmoside D C36Hg007 CDs0D [91]
3-5-54  bersimoside Il methyl ester Cg1H100028  Cs5DsN [92]
3-5-55  dehydroazukisaponin V methyl ester C4oH78013  C5DsN [92]
3-5-56 junceoside C4oH70015  C5DsN [93]
3-5-57  6'-methylesterof-3-0-[a-L-rhamnopyranosyl- C4oHgpO19  CsDsN [94]
(1—2)-0-B-D-glucopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-38,1683,22f,24-tetrahydroxy-
olean-12-ene
3-5-58 3f,21B,22f3,24-tetrahydroxy-12-en-3-0-a-L- C54Hgg0s3  C5DsN [95]
rhamnopyranosyl-(1—3)-[a-L-thamnopyranosyl-
(1—2)]-B-D-galactopyranosyl-(1—2)-B-D-
glucuronopyranoside
3-5-59  3pB,21pB,22f,24-tetrahydroxy-12-en-3-0-a-L- CeoHog0y7  CsDsN [95]
rhamnopyranosyl-(1—3)-[a-L-thamnopyranosyl-
(1—2)]-B-D-galactopyranosyl-(1—2)-B-D-
glucuronopyranosyl-21-0-a-L-rhamnopyranoside
3-5-60 polybosaponin A C4gH76019  CsDsN [96]
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Table 3-5-14 (continued)
No. Compounds MFs Test Refer-
solvents ences
3-5-61  3-O-[a-L-rhamnopyranosyl-(1—2)-B-D- C,gH76043  CD30D [97]
glucopyranosyl-(1—2)-B-D-glucuronopyranosyl]-
3B,22a-dihydroxyolean-12-en-16-one
3-5-62  3-O-[a-L-rhamnopyranosyl-(1—2)-B-D- C4gH;6019  CD30D [97]

glucop

yranosyl-(1—2)-B-D-glucuronopyranosyl]-

3B,22a,27-trihydroxyolean-12-en-16-one
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07 "™mOH

o “"on
OH

3-5-55
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3-5-61 R=H
o "oH 3-5-60 ' “"OH 3-5-62 R=0H
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Table 3-5-15: 'H 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 5.33s - - - -
23 0.88s - - - -
24 1.00s - - - -
25 1.01s - - - -
26 1.10s - - - -
27 1.24s - - - -
28 1.28s - - - -
29 1.29s - - - -
30 1.34s - - - -
1’ - 4.43 d(8.0) 4.32dd(6.8) 4.25dd(7.1) 4.40 dd(6.6)
1" 5.67d(7.3)  4.60d(7.7) 5.01d(7.6) 4.84d(6.3) 4.84d(7.7)
1" - 4.42 d(6.3) 4.99s 4.38d(7.4)
2" 5.39d(3.3)
3" 2.93d(12.9)
2.36d(13.7)
6" 1.80d(6.1)
7" 1.90s
OH 7.43br(5""-OH)  7.42br(5"""-OH)  7.42br(5""-OH)  7.44br(5"""-OH)
2! 5.37d(3.3) 5.37d(3.3) 5.39d(3.3)
3/ 2.93d(19.5) 2.93d(13.4) 2.93d(16.5)
2.34d(15.1) 2.35d(14.3) 2.36 d(14.0)
7" 1.89s 1.89s 1.90s
Table 3-5-16: H 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 3.45dd(5.5, 9.5) 3.2dd(5.5, 9.0) 3.39dd(4.4, 11.4) 3.40dd(4.7, 11.8)
12 5.22t(3.9) 5.22t(3.9) 5.27 brs 5.24(3.6)
21 - - - 2.15mb
2.58dd(13.9)
22 3.19dd(4.3, 11.0) 3.15dd(4.3, 11.0) - -
23 - - 0.69s 0.70s
24 3.65d(11.8) 4.10d(11.8) 3.32d(11.2) 3.33d(11.4)
4.10d(11.8) 3.65d(11.8) 4.24d(11.2) 4.23d(11.4)
25 - - 0.87s® 0.85s®
26 - - 0.89s® 0.86s®
27 - - 1.10s9 0.96s®
28 - - 1.14s9D 1.17s®
29 - - 1.19s9 1.27s9
30 - - 1.46s® 1.47s®
1’ 4.2d(7.9) 4.25d(1.4) 4.94dd(7.6) 4.97 dd(7.8)
2! - 3.851(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! - 3.65t(10) - -

4! 3.15~3.65 - - -

5’ - 3.3t(9.7) - -

6 - 3.5m, 0.95d(6)

OMe 3.76 s(6'-OMe) 3.77 s(6'-OMe)
1" 5.87 d(7.8) 5.86 d(7.8)
1" 6.40brs 6.40d(1.2)
6" 1.78d(6.4) 1.78d(6.3)
1" 4,97 d(8.0)

1 5.32d(7.8)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-

play the data.

Table 3-5-17: 'H 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 1.90,2.08 m 1.89(ov), 2.32m 1.93m, 2.19m

3 a3.23dd(10.9, 4.0) 3.38dd(3.6, 12.7) 3.37dd(3.7, 11.8) 3.38dd(3.7, 11.9)

5 - 0.88 0.881(12.8) 0.871(13.0)

6 - 1.26m, 1.55m 1.25(ov), 1.57 m 1.25(ov), 1.54m

7 - 1.47m,1.30m 1.25(ov), 1.49m 1.26 (ov), 1.48 m

9 1.50 1.59 1.62d(6.0) 1.60d(6.1)

11 1.85 1.88 1.81d(6.1) 1.80dd(6.1, 0.7)

12 5.25 5.31 5.26 t-like 5.26(0.7)

15 - 1.86, 1.05 1.86 (ov), 0.93m 1.83m, 0.99 (ov)

16 a4.18 4.68 1.10m, 1.95m 1.09m, 1.95m

18 - 2.40d(13.0) 2.37dd(13.1, 2.0) 2.53dd(13.5, 1.9)

19 - 1.13d(13.0), 1.93 1.441(13.1) 2.01t(13.5)

1.52dd(13.1, 2.0) 1.26dd(13.5,1.9)

21 1.42 1.80, 1.64 4.07d(3.1) 3.82d(2.8)

22 3.40m 3.76 3.62d(3.1) 3.91d(2.8)

23 1.43s 1.44s 1.47s 1.44s

24 4.48d(11.5) 4.27 d(4.4) 4.32d(11.5) 4.26d(11.5)
3.68d(11.5) 4.43d(4.4) 3.35d(11.5) 3.26d(11.5)

25 0.93s 0.72s 0.65s 0.67s

26 1.20s 0.96s 0.91s 0.92s

27 1.27s 1.28s 1.29s 1.29s

28 1.25s 1.94s 1.28s 1.27s

29 0.97s 1.00s 1.01s 1.01s

30 0.73s 1.23s 1.36s 1.36s

1! 5.35d(1) 4.96 d(6.0) 5.02d(7.2) 4.99d(7.2)
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3.5 Oleanane-type Saponins =— 113

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

2! 4.79 4.37 4.64dd(8.6,7.2) 4.65dd(8.2,7.2)

3/ 4.34 4.10dd(3.2, 9.6) 4.381(8.6) 4.401(8.2)

4 4.20 4.35 4.51dd(8.6, 8.0) 4.47 dd(9.0, 7.2)

5/ 4,62 4,55 4.60d(8.0) 4.59d(9.0)

6 1.62d(6.2)

OMe 3.785(6'-OMe)

1" 4.87d(7.2) 5.77d(7.6) 5.86d(7.6) 5.77d(7.6)

2" 3.92 4.25 4.50dd(9.0, 7.6) 4,54 dd(9.0, 7.6)

3" 4,08 4,58 4.26dd(9.0, 1.6) 4.24dd(9.0, 1.4)

4" 4,18 4.39 3.62dd(3.4, 1.6) 3.60dd(3.1, 1.4)

5" 4.31 4.54 4.08td(6.2, 3.4) 4.09td(6.1, 3.1)

6" 4.10dd(12.0, 2.4) 3.25d(11.6) 4.30dd(11, 6.2) 4.34dd(12, 6.1)
4.76 dd(12.0, 6.2) 4.26 4.43dd(11, 6.2) 4.42dd(12, 6.1)

1" 6.28s 6.26 brs 6.26 brs

2" 4.80 4.70d(3.1) 4,70d(3.2)

3/ 4.67 4.81dd(9.5, 3.1) 4,78dd(9.6, 3.2)

4" 4.32 4.32dd(9.5, 9.5) 4.34dd(9.7, 9.6)

5" 4.96 5.01dq(9.5, 6.8) 5.02dq(9.7, 6.9)

6" 1.78d(6.4) 1.80d(6.8) 1.79d(6.9)

1" 6.38 6.38brs

2! 4.69d(3.1) 4.68d(3.2)

3/ 4.79dd(9.5, 3.1) 4.76 dd(9.6, 3.2)

4" 4.32dd(9.5, 9.5) 4.35dd(9.7, 9.6)

5" 5.01dq(9.5, 6.8) 5.02dq(9.7, 6.9)

6"" 1.80d(6.8) 1.79d(6.9)

1" 5.50brs

2! 4.69d(3.1)

3/ 4.61dd(9.3, 3.1)

4 4.32dd(9.4, 9.3)

5" 4.52dq(9.4, 6.0)

6" 1.65d(6.0)

Table 3-5-18: 'H 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), 2.07 m

3 3.35dd(11.5, 4.0) 3.20dd(12.0, 3.5) 3.29.dd(12.0, 3.5)

5 0.88brd(12.0) 0.83brd(11.0) 0.98 brd(11.0)

6 1.52,1.32 1.48 (ov), 1.68 (ov)

1.50 (ov), 1.60 (ov)
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Table 3-5-18 (continued)

3-5-60

3-5-61

3-5-62

1III
2!//
3[//
4[/[
5HI
6HI

2.60brd(13.5),1.78
1.51dd(11.5, 6.5)
1.72~1.85

5.53 t-like

3.00d(15.5), 2.03d(15.5)
2.72brd(12.0)
1.91brt(13.5), 1.33
1.73, 1.62dd(14.0, 2.5)
3.62t-like(3.5)
1.38s

4.21d(11.0), 3.19d(11.0)
0.65s

1.03s

1.55s

1.27s

0.96s

1.36s

4.95d(7.5)

4.59

4.60

4.45 brt(9.0)

4.61

5.77 d(7.5)
4.53dd(9.5, 7.5)
4.08dd(9.5, 3.5)
4.37

3.911(6.0)

4.39

4.28dd(11.5, 6.0)
6.28brs

4.79brs
4.65dd(9.5, 3.5)
4.321(9.5)

4.97

1.75d(6.5)

1.36 (ov), 1.53 (ov)
1.57 brd(12.0)
2.04m

5.551(3.5)
1.94d(13.0)
2.88d(13.0)

2.55dd(13.0, 4.5)
1.18(ov), 1.55 (ov)
1.40 (ov), 1.50 (ov)
4.18dd(11.0, 4.0)
1.12s

0.90s

1.02s

1.07s

1.17s

1.18s

0.94s

1.04s

4.46 d(7.8)
3.74dd(9.0,7.8)
3.641(9.0)
3.431(9.0)
3.57.d(9.0)
4.92d(7.8)
3.42dd(9.0,7.8)
3.481(9.0)
3.081(9.0)

3.28m
3.85dd(12.0, 3.0)
3.57dd(12.0, 5.0)
5.22d(1.8)
3.95dd(3.0, 1.8)
3.77.dd(9.0, 3.0)
3.471(9.0)

4.16 m
1.28d(6.5)

1.56 (ov), 1.97 (ov)
1.57 brd(12.0)
2.01m

5.551(3.5)
1.93d(13.0)
2.88d(13.0)

2.58dd(13.0, 4.0)
1.18 (ov), 1.55 (ov)
1.42 (ov), 1.48 (ov)
4.16dd(11.0, 4.0)
1.18s

0.92s

1.04s

1.14s
3.25d(12.0), 4.15d(12.0)
1.16s

0.93s

1.02s

4.46 d(7.8)
3.74dd(9.0,7.8)
3.641(9.0)
3.431(9.0)
3.57d(9.0)
4.92d(7.8)
3.42dd(9.0,7.8)
3.481(9.0)
3.081(9.0)

3.28m
3.85dd(12.0, 3.0)
3.57dd(12.0, 5.0)
5.22d(1.8)
3.95dd(3.0, 1.8)
3.77 dd(9.0, 3.0)
3.47t(9.0)

4.16 m

1.28d(6.5)
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Table 3-5-19: Cos, MFs, and TSs of oleanane-type saponins 3-5-63~3-5-105.

3.5 Oleanane-type Saponins

— 115

No. Compounds MFs Test Refer-
solvents ences
3-5-63 assamicin | C55HggO23  C5DsN [98]
3-5-64 assamicin CeeH1020,8  CsDsN [98]
3-5-65 24-O-[a-L-thamnopyranosyl-(1—2)-B-D- Cs54Hg90,5  C5DsN [99]
glucopyranosyl]-28-0-[B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl]-protoaescigenin
3-5-66 3-O-a-L-arabinopyranosyl-(1—2)-B-D- Cs,H;30,3  CD30D [100]
glucuronopyranosyl-218,22a-di-O-
angeloylprotoaescigenin
3-5-67 3-0-a-L-arabinofuranosyl-(1—3)-[3-D- C56Hg 022 CD5;0D [100]
xylopyranosyl-(1—2)]-B-D-glucopyranosyl-
21f,22a-di-O-angeloylprotoaescigenin
3-5-68 3-O-a-L-arabinofuranosyl-(1—3)-[3-D- Cs7Hgg0y3  CD30D [100]
glucopyranosyl-(1—2)]-B-D-glucopyranosyl-
21f,22a-di-O-angeloylprotoaescigenin
3-5-69 saponinlll A, Cg1Hg60,9  CD30D-D,0 [101]
(1:1)
3-5-70  saponin lll Ag Cs9Hy,0,;  CD30D-D,0 [101]
(1:1)
3-5-71  saponin lll B, Cs9Hg,0,;  CD30D-D,0 [101]
(1:1)
3-5-72  saponin |l C, Ce2Ho60,7  CD30D-D,0 [101]
(1:1)
3-5-73  saniculasaponin | Cs5HggO,4  C5DsN [102]
3-5-74 saniculasaponin Il Cs4Hg40,3  CsDsN [102]
3-5-75 saniculasaponin Il Cs4Hg,0,3  C5DsN [102]
3-5-76 saniculasaponin IV Cs4Hg, 0,4,  C5DsN [102]
3-5-77  3-0-B-D-galactopyranosyl-(1—2)-B-D- Cs5,Hgp015  CD30D [100]
glucuronopyranosyl-213,22a-di-O-
angeloylbarringtogenol C
3-5-78  3-0-a-L-rthamnopyranosyl-(1—3)-[8-D- CsgHgp0,,  CD30D [100]
galactopyranosyl-(1—2)]-B-D-
glucuronopyranosyl-21,22a-di-O-
angeloylbarringtogenol C
3-5-79  3-0-a-L-arabinopyranosyl-(1—3)-[3-D- C57;Hgg0,,  CD30OD [100]
galactopyranosyl-(1—2)]-B-D-
glucuronopyranosyl-213,22a-di-O-angeloy
barringtogenol C
3-5-80 hydrocosisaponin A C5,Hgy 054 CD3;0D [103]
3-5-81 hydrocosisaponin B C5,Hgy 05 CD3;0D [103]
3-5-82  hydrocosisaponin C C51Hgy 054 CDs0D [103]
3-5-83  hydrocosisaponin D Cs7Hg,0,6  CD30D [103]
3-5-84  hydrocosisaponin E Cs5Hg90,5  CD30D [103]
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Table 3-5-19 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-5-85  hydrocosisaponin F Cs5Hg90,5  CD30D [103]
3-5-86 24-0-[a-L-rhamnopyranosyl-(1—2)-B-D- Cs54Hg0044 CDs0D [99]
glucopyranosyl]-28-0-[B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl]-16-desoxy-
protoaescigenin
3-5-87  3-0-B-D-glucopyranosyl-(1—2)[a-L- Cs3Hg, 054 CD50D [104]
rhamnopyranosyl(1—3)]-8-D-
glucuronopyranosyl
22-0-angeloyl-Al-barrigenol
3-5-88  3-0-B-D-glucopyranosyl(1—2)[a-L- C53Hg, 054 CDs0D [104]
rhamnopyranosyl(1—3)]-8-D-
glucuronopyranosyl
28-0-angeloyl-A1-barrigenol
3-5-89  saniculasaponinV Ce3HogOp9  Cs5DsN [102]
3-5-90  saniculasaponin VI CeaHos028  C5DsN [102]
3-5-91  saniculasaponin VII Ce3Hgg09  CsDsN [102]
3-5-92  saniculasaponin VIl CerHos028  C5DsN [102]
3-5-93  3-0-B-D-galactopyranosyl-(1—2)[a-L- Cs53Hg, 054 CD50D [104]
rhamnopyranosyl(1—3)] B-D-glucuronopyranosyl
28-0-angeloyl-A1-barrigenol
3-5-94  3-0-B-D-galactopyranosyl-(1—-2)[a-L- C53Hg, 0,0  CD5OD [104]
rhamnopyranosyl(1—3)] B-D-glucuronopyranosyl
16-0-B,3-dimethyla-cryloyl-camelliagenin A
3-5-95  3-0-B-D-glucopyranosyl-(1—2)[a-L- C53Hg, 0,90  CD3OD [104]
rhamnopyranosyl(1—3)] B-D-glucuronopyranosyl
28-0-angeloyl-camelliagenin A
3-5-96  21B-0-benzoylsitakisogenin-3-0-B-D- C4oH72016  CsDsN [105]
glucopyranosyl(1—3)-B-D-glucuronopyranoside
3-5-97  3-0-B-D-glucopyranosyl(1—3)-B-D- CyyHg7KOq,  C5D5N [105]
glucuronopyranoside
3-5-98  the potassium salt of 29-hydroxylongispinogenin = C,,H¢7KOq5 C5DsN [105]
3-0-B-D-glucopyranosyl(1—3)-B-D-
glucuronopyranoside
3-5-99  3B-O-{a-L-rhamnopyranosyl-(1—3)-[B-D- CgoHog0y7  Cs5DsN [75]
xylopyranosyl-(1-2)]-B-D-glucopyranosyl-(1—4)-
[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranoside}-16,28-dihydroxy-30-
acetoxyoleana-12-en
3-5-100 saniculasaponin XI CeoHos0,7  C5DgN [102]
3-5-101 sorbifoliaside CsoHgg0,4  C5DgN [106]
3-5-102 saniculasaponin IX C41Hg2043  C5DsN [102]
3-5-103 saniculasaponin X C41Hg2013  CsDgN [102]
3-5-104 gamboukokoenside B C35H5,019  DMSO-dg [107]
3-5-105 gamboukokoenside A C35H5601;1  DMSO-dg [107]
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3-5-66
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R' RZ R®
3-569 A Ac H
3-5-70 Ang Ac H
3-5-71 Ang H Ac
3-5-72 Ang Ang H
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R' R? R®

o
3-5-74 Ac A H A= 2
3-5-75 A Ac H 3
3-5-76 A H Ac
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R'" R? R® R' R?

3-5-80 Ac Ac H 3-5-83 Ac Ac
3-5-81 H Ac Ac 3-5-84 Ac H
3-5-82 Ac H Ac 3-5-85 H Ac

R'R2 _
=/ 3™
3587 AH AT &

3-5-88 H A s

R' R?
3-5-890 H Ac
3-5-91 Ac H

R' R?
3590 H Ac
3-5-92 Ac H
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OH 3-5-95

\\\\—OR

3-5-97 R=H
3-5-98 R=O0H
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3-5-100

3-5-101

HO R'R2

3-5102 A H

3-5-103 H A
5

OR!

OR?
A= }3 X3
¢} .

3-5-105

3-5-104
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Table 3-5-20: 'H 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 brt(3.4) 5.41m(11.5)
15 - - 1.38dd(11,3.8)  1.39brd(15.2) 1.39brd(15)
1.71dm(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 2.66dm(11.8) 2.66dd(13.7,2.8) 2.66dd(12, 4.2)
19  3.08 3.10 1.22dm(11.8) 1.22m 1.22m
2.72(11.8) 2.72t(13.3) 2.72t(12)
21 6.50d(9.5) 4.81d(9) 6.02d(10.1) 6.03d(10.2) 6.02d(10.1)
2 - 4.39d(9.5) 5.61d(10.1) 5.60d(10.2) 5.60d(10.1)
23 1.19s 1.17s 1.26s 1.21s 1.21s
24 3.21d(11) 3.17d(6) 3.37.d(11.7) 3.23d(11.4) 3.24d(11.1)
4.21d(11) 4.21d(6) 4.09d(11.7) 4.09d(11.4) 4.09d(11.1)
25 0.63s 0.61s 0.96s 0.90s 0.91s
26 0.90s 0.90s 0.96s 0.955s 0.96s
27 1.82s 1.83s 1.52s 1.52s 1.52s
28 4.24 4.27 d(10) 2.98d(11.2) 2.98d(11.1) 2.98d(11.2)
4.45 d(10) 3.29d(11.2) 3.29d(11.1) 3.29d(11.2)
29 1.10s 1.47s 0.90s 0.90s 0.90s
30 1.28s 1.30s 1.12s 1.11s 1.11s
OAc 1.97(28-0Ac) 2.04(28-0Ac)
1" 4.83d(8) 4.78d(7.5) 4.53d(7.2) 4.51d(7.6) 4.49d(7.8)
2" 441 4.40 3.44m 3.64dd(8.9,7.7) 3.70m
3" 4.35 4.32 3.58m 3.721(8.7) 3.70m
4 4.47 4.331(9) 3.50m 3.69m 3.58t(9)
5/ 4.61d(9) 4.44 3.89m 3.59m 3.61d(9)
1" 5.28d(7.5) 5.26d(7.5) 5.42brs 4.65d(7.8) 4.81d(7.9)
2" 437 4,35 4.05m 3.19dd(9.2,7.8)  3.19t(8.1)
3 3.91dd(3.5,10) 3.90dd(3.5, 3.85t(6.1) 3.30t(9.2) 3.381(8.7)
10)
4" 4.46 4.45 4.08m 3.53ddd 3.53t(8.9)
(10.7, 9.2, 5.5)
5" 3.86brt(6) 3.86 brt(6) 3.59dd(11.8, 4.8) 3.17t(11.1) 3.23m
3.75dd(11.8, 2.4) 3.84dd(11.5, 5.5)
6"  4.46,4.35 4.46 dd(5, 3.78m, 3.80m
11), 4.35
1" 6.16brs 6.22brs 5.28d(2.2) 5.24d(2.2)
2" 4.95brs 4.93brs 4.13dd(4.6,2.2) 4.13dd(4.5,2.2)
3" 4.55dd(3, 9) 4.57dd(3,9) 6.07qq(7.3,1.5) 3.86dd(6.7,4.6) 3.85dd(7, 4)
4" 4,36 4.36t(9) 1.93dq(7.3,1.5) 4.12m 4.09m
5" 5.02 5.10 1.84q(1.5) 3.80dd(11.7,2.3) 3.78dd(12, 2.5)
3.62dd(11.7,6.3) 3.63dd(12, 4)
6" 1.68d(6.5) 1.71d(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" 4.91d(8)

21 4.11

3" 5.88 5.781(9.5) 6.10qq(7.3,1.5)  6.08qq(7.3,1.5)  6.08qq(7.3, 1.5)

4" 2.09d(7.5)  5.27t(9.5) 1.95dq(7.3,1.5)  1.93dq(7.3,1.5) 1.93dq(7.3, 1.5)

5" 1.96 3.65dq(6.0, 1.86 q(1.5) 1.84q(1.5) 1.84q(1.5)
9.5)

6" 1.19d(6)

3" 5.86 6.10qq(7.3,1.5)  6.10qq(7.3, 1.5)

4" 1.93 1.95dq(7.3,1.5)  1.95dq(7.3, 1.5)

5" 1.85 1.86q(1.5) 1.86q(1.5)

3IHIII 5.96

4IHIH 1.96

SIIIIII 188

Table 3-5-21: 'H 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 eq1.70m 0.98,1.67 0.98,1.68 0.97,1.68 0.98,1.68
ax1.03m

2 eq1.64m 1.79,1.87 1.79,1.87 1.76,1.97 1.80, 1.80
ax1.76m

3 3.27dd(12, 4.8) 3.22 3.22 3.18 3.20

5 0.86d(8.3) 0.79d(11.4) 0.79d(11.4) 0.84d(11.6) 0.80d(11.4)

6 ax1.61m 1.43brd(11.4) 1.41, 1.56 1.45dd(11.6,4.1) 1.40brd(11.4)
eq1l.75m 1.58 1.60 1.60

7 eql.42m 1.70 1.70brd(12.5) 1.80 1.70
ax 1.59m 1.75 1.75brd(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 5.31brt(3) 5.50 brt(3.7) 5.50 brt(3.7) 5.44 brt(3.6) 5.52 brt(3.6)

15 ax1.89dd(15, 4) 3.82d(4.3) 3.84 3.88d(3.9) 3.78d(4.8)
eq 1.43d(15)

16 4.57 brs(8) 3.88d(4.3) 3.91 3.98d(3.9) 3.84d(4.8)

18 2.18dd(13.5,4.5) 2.52dd(3.9,13.5) 2.56 2.49dd(4.2,13.6) 2.50

19 ax2.52t(13.5) 1.22dd(3.9,13.5) 1.21t(13.6) 1.21dd(4.2,13.6) 1.20,2.50
eq1.06m 2.561(13.5) 2.621(13.6) 2.641(13.6)

21 3.95d(10) 5.72d(10.0) 5.78d(9.9) 5.64d(9.8) 5.86d(10.3)

22 3.79d(10) 5.48 d(10.0) 5.50d(9.9) 3.96d(9.8) 5.55d(10.3)

23 1.22s 1.09s 1.09s 1.08s 1.08s

24 4.13d(10) 0.89s 0.89s 0.89s 0.89s
3.67d(10)
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3.5 Oleanane-type Saponins = 125

H 3-5-65 3-5-69 3-5-70 3-5-71 3-5-72
25  1.04s 1.01s 1.00s 1.01s 1.01s
26 0.97s 1.02s 1.02s 1.02s 1.02s
27 1.44s 1.40s 1.40s 1.38s 1.43s
28  3.66d(10) 3.11d(11.4) 3.14d(11.1) 3.86d(10.7) 3.10d(11.4)
3.45d(10) 3.31d(11.4) 3.31d(11.1) 3.99d(10.7) 3.35d(11.4)
29 0.97s 0.92s 0.90s 0.91s 0.91s
30 0.94s 1.06s 1.09s 1.07s 1.11s
OAc 2.10s5(21-0Ac)  2.04s5(21-0Ac)  2.085(28-0Ac)
1 4.32d(7.7) 4.57 d(5.2) 4.57 4.58d(6.5) 4.60d(4.6)
2! 3.41dd(8.5,7.7) 3.97 3.97 3.96 3.92
3/ 3.5t(8.5) 3.96 3.96 3.95 3.94
4" 3.32t(8.5) 3.84 3.84 3.96 3.84
5" 3.28m 3.84 3.84 3.89 3.84
6 3.69dd(11.5, 5.3)
3.89dd(11.5, 1.6)
1" 5.38d(1.3) 5.02d(7.9) 5.02d(7.9) 5.02d(8.1) 4,95d(8.1)
2" 3.95dd(3.2,1.8) 3.27dd(7.9,9.7) 3.27 3.24dd(8.1,9.2) 3.21
3" 3.76dd(3.2,9.3) 3.48t(9.2) 3.481(9.2) 3.41t(9.2) 3.461(9.2)
4" 3.38t(9.3) 3.191(9.2) 3.19 3.191(9.2) 3.20
5" 3,98m 3.38ddd 3.38 3.34 3.38
(1.8,7.5,9.2)
6" 1.29d(6) 3.62, 3.89 3.62, 3.89 3.64,3.87 3.62,3.87
1" 4.23d(7.7) 4.85 4.85d(5.5) 4.93d(7.9) 4.80d(7.5)
2" 3.47dd(9.1,7.7) 3.63 3.63 3.61 3.59
3" 3,581(9.1) 3.64 3.64 3.54 3.61
4" 3.35t(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" 3.69dd(11.7,5.3)
3.86dd(11.7,1.9)
1" 4.66d(7.8) 5.10brs 5.10brs 5.15brs 5.03brs
2" 3.24(7.8) 4.09brd(1.7) 4.09brs 3.99 4.05brs
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 4.39q(4.3)
5" 3.27m 3.71dd(5.7, 12.5) 3.71dd(5.1,12.0) 3.68dd(4.9, 12.5) 3.69
3.79dd(3.7,12.5) 3.79dd(3.7,12.0) 3.72dd(3.7,12.5) 3.77
3" 3,92dd(10.6,1.6) 1.97,1.80 6.18q(7.2) 6.11q(7.1) 6.14q(7.2)
3.76 dd(11, 5)
4" 0.95t(7.5) 1.95 2.01 1.90
5! 1.57s 1.87 1.98 1.85
3/ 6.14q(7.2)
4HIHI 190
SHIHI 185
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Table 3-5-22: 'H NMR spectroscopic data of oleanane-type saponins 3-5-73~3-5-77.

3-5-73

3-5-74

3-5-75

3-5-76

3-5-77

12
15
16
18
19

21
22
23
24
25
26
27
28

29
30
OAc

1III
2!!!
3/”
4/”
5HI

"
6

nn
3

nn
4

"
5

3.32dd(12, 4)
0.83 (ov)
5.52dd(3, 3)
4.22 (ov)
4.44 (ov)

3.06 (ov)

6.58d(10)
6.24d(10)
1.25s
1.11s
0.85s
1.02s
1.86s
3.51d(11)
3.76d(11)
1.09s
1.31s
2.105(21-0Ac)
4.95d(8)
4.42 (ov)
4.33 (ov)
4.52 (ov)
4.54 (ov)
5.66 d(8)
4.06dd(8, 8)
4.22 (ov)
4.13 (ov)
3.82m
4.33 (ov)
4.46 (ov)
5.29d(8)
4.48 (ov)
4.13 (ov)
4.46 (ov)
4.13 (ov)

4.33 (ov)
4.48 (ov)
5.83dq(7, 1.5)
2.01dq(7, 1.5)
1.79brs

3.32dd(12, 4)
0.83 (ov)
5.52dd(3, 3)
4.22 (ov)

4.44 (ov)

3.09 (ov)

6.58d(10)
6.24d(10)
1.24s
1.10s
0.85s
1.02s
1.85s
3.51d(11)
3.76d(11)
1.09s
1.32s
2.105(21-0Ac)
4.98d(8)
4.48 (ov)
4.38 (ov)
4.48 (ov)
4.58 (ov)
5.68d(8)
4.08 (ov)
4.24 (ov)
4.16dd(9, 9)
3.84m

4.33 (ov)
4.45 (ov)
5.30d(8)
4.45 (ov)
4.09 (ov)
4.23 (ov)
3.79brd(12)
4.28 (ov)

5.83dq(7, 1.5)
2.01dq(7, 1.5)
1.79brs

3.32dd(12, 4)
0.84 (ov)
5.50dd(3, 3)
4.19 (ov)

4.40 (ov)
3.07 (ov)

6.59d(10)
6.18d(10)
1.10s
0.85s
1.02s
1.84s
3.45d(11)
3.70d(11)
1.10s
1.30s
1.78 5(22-0Ac)
4,98 d(8)
4.48 (ov)
4.37 (ov)
4.48 (ov)
4.58d(10)
5.68d(8)
4.08 (ov)
4.24 (ov)
4.16 (ov)
3.83m
4.33 (ov)
4.44 (ov)
5.30d(8)
4.45 (ov)
4.10 (ov)
4.24 (ov)
3.79brd(12)
4.28 (ov)

5.98dq(7, 1.5)
2.11dq(7, 1.5)
2.02brs

3.32dd(12, 4)
0.84 (ov)
5.54dd(3, 3)
4.29 (ov)
4.65d(4)
2.81dd(14, 4)

6.50d(10)
4.44 (ov)
1.23s
1.09s
0.87s
1.16s
1.85s
4.35 (ov)

1.13s
1.30s

1.96 5(22-0Ac)
4.98d(8)
4.47 (ov)
4.37 (ov)
4.47 (ov)
4.58d(10)
5.68d(8)
4.08 (ov)
4.24 (ov)
4.16dd(9, 9)
3.85m

4.33 (ov)
4.46 (ov)
5.30d(8)
4.46 (ov)
4.10 (ov)
4.24 (ov)
3.79brd(12)
4.28 (ov)

5.90dq(7, 1.5)
2.19dq(7, 1.5)
1.98brs

3.22dd(9.4, 5.4)

5.42m(10.3)
1.39m,1.72m
4.02m(6.6)
2.66dm(12.4)
1.22dm(12.4)
2.72t(12.4)
6.03d(10.3)
5.61d(10.1)
1.11s

0.90s

1.01s

0.97s

1.52s
2.98d(11.2)
3.30d(11.2)
0.90s

1.12s

4.50d(7.1)
3.571(7.1)
3.63m

3.51m

3.85m

4.56 d(7.6)
3.631(7.7)
3.51dd(7.8, 5)
3.89m

3.49m
3.72brd(12.2)
3.75brd(12.2)

6.08qq(7.3, 1.4)
1.93dq(7.3, 1.4)
1.84q(1.4)

6.10qq(7.3, 1.5)
1.95dq(7.3, 1.5)
1.86 q(1.5)
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Table 3-5-23: 'H 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, 2.03 m 1.75m, 2.02m
3 3.22dd(11.2, 3.22dd(11.5, 3.23m 3.24m 3.23m
4.7) 3.8)
5 - - 0.82d(7.2) 0.84d(7.2) 0.81d(7.2)
6 - - 1.59m,1.44m 1.63m,1.46m  1.67m, 1.45m
7 - - 1.75m, 1.43m 1.71m, 1.46 m 1.73m, 1.44m
9 - - 1.72m 1.72m 1.65m
1 - - 1.95m 1.94m 1.91m
12 5.41brt(3.5) 5.41 brt(3) 5.35brs 5.33 brs 5.33brs
15 1.39dd(15,1) 1.39brd(12.5) 1.65m,1.37m 1.66m,1.40m 1.66m, 1.39m
1.72dd(15,3.7)  1.72brd(12.5)
16  4.02m(6.9) 4.01 m(6.6) 4.00brs 4.08brs 4.08brs
18 2.66dm(11.8) 2.66dd(12.3, 2.58dd(14.0, 2.59dd(14.0, 2.56 dd(14.0,
3.6) 3.2) 3.2) 3.2)
19 1.21dd(11.8, 1.22dd(12.3, 2.65dd 2.66dd 2.63dd
3.1) 3.6)
2.72t(11.8) 2.72t(12.3) (14.0, 14.0) (14.0, 14.0) (14.0, 14.0)
20 1.18m 1.18dd(14.0, 1.19dd(14.0,
3.2) 3.2)
21 6.02d(10.1) 6.03d(10.1) 5.80d(10.0) 4.12d(10.0) 5.51d(10.0)
22 5.60d(10.1) 5.61d(10.1) 5.50d(10.0) 5.20d(10.0) 3.87d(10.0)
23 1.10s 1.12s 1.12s 1.12s 1.08s
24 0.90s 0.90s 0.89s 0.88s 0.85s
25 1.01s 1.00s 1.03s 1.03s 0.96s
26 0.97s 0.97s 0.99s 0.95s 0.93s
27 1.52s 1.43s 1.51s 1.49s 1.45s
28  2.98d(11.2) 2.98d(11.1) 2.95d(11.2) 3.78d(11.2) 3.75d(11.2)
3.29d(11.2) 3.30d(11.1) 3.23d(11.2) 3.90d(11.2) 3.89d(11.2)
29 0.90s 0.90s 0.88s 0.88s 0.84s
30 1.11s 1.12s 1.05s 1.05s 1.01s
OAc 2.025(21-0Ac)  2.01s(22-0Ac)  2.08s(21-0Ac)
2.025(22-0Ac)  2.085(28-0Ac)  2.055(28-0Ac)
1" 4.58d(7.4) 4.51d(7.5) 4.45d(7.2) 4.45d(7.2) 4.45d(7.2)
2" 3.80dd(8.7,7.4) 3.77m 3.72dd(8.8, 3.74dd(8.8, 3.72dd(8.8,7.2)
7.2) 7.2)
3/ 3.72t(8.7) 3.7t(7.5) 3.44m 3.44m 3.45 (ov)
4 3.661(8.7) 3.60m 3.371(9.0) 3.401(9.2) 3.381(9.6)
5" 3.78d(8.7) 3.60m 3.41m 3.43m 3.42m
6 4,18brd(11.2)  4.16brd(11.2)  4.24brd(11.2)
3.94m 3.98m 3.95m
1" 4.58d(7.4) 4.69 d(7.6) 4.68d(7.6) 4.63d(7.6) 4.66d(7.2)
2" 3.57dd(9.8,7.4) 3.56dd(9.8, 3.74dd(8.8, 3.76 dd(8.8, 3.76dd(8.8, 7.2)
7.7) 7.6) 7.6)
3”  3.51dd(9.8,3.3) 3.50dd(9.8, 3.43m 3.45m 3.401(8.8)
3.3)
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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" 3.83dm(3.3) 3.85m 3.331(8.8) 3.341(9.2) 3.321(9.2)
5" 3.47ddm(7.5,5) 3.49m 3.45m 3.46m 3.45 (ov)
6¢' 3.66dd(11.7,5) 3.67dd(11.6, 3.87m 3.86m 3.85m
5.2)
3.80dd(11.7, 3.77brd(11.6) 3.68m 3.71m 3.69m
7.5)
1" 5.09brd(1.8) 5.29d(2.3) 4.38d(6.4) 4.35d(6.4) 4.33d(6.4)
2" 4.08dd(3.3,1.8) 4.13m 3.53dd(8.8, 3.52dd(8.8, 3.53dd(8.8, 6.4)
6.4) 6.4)
3" 3.70dd(9.5,3.5) 3.85m 3.68dd(8.8, 3.66 dd(8.8, 3.64dd(8.8, 2.4)
3.0) 3.0)
4" 3.441(9.5) 4.13m 3.83m 3.80m 3.82m
5" 3.99dq(9.5,6.2) 3.78dd(12.3, 3.91m,3.50m 3.91m,3.52m  3.91m,3.52m
4.2)
3.63dd(12.3, 6)
6" 1.27d(6.2)
3" 6.08qq(7.3,1.5) 6.08qq(7.2,
1.2)
4" 1,93dq(7.3,1.5) 1.93dq(7.2,
1.2)
5" 1.84q(1.5) 1.84q(1.2)
3" 6.10qq(7.3,1.5) 6.10qq(7.2,
1.2)
4" 1,95dq(7.3,1.5) 1.95dq(7.2,
1.2)
5" 1,86 q(1.5) 1.86q(1.2)

Table 3-5-24: 'H 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, 1.07 m eq1.69m, 1.02m, 1.62m
ax1.03m

2 1.73m, 2.02m 1.79m, 2.05m 1.72m, 2.02m eq1.65m, 1.69m, 2.02m
ax1.76 m

3 3.25m 3.24m 3.25m 3.27m 3.2m

5 0.79d(7.2) 0.85d(7.2) 0.87d(7.2) 0.93d(12) 0.78brd(12)

6 1.65m,1.45m 1.62m, 1.47m 1.59m, 1.46m ax1.62m, 1.54m
eq1.76m

7 1.71m, 1.42m 1.77m, 1.45m 1.76 m, 1.43 m eq1.40m, 1.72m
ax 1.54m

9 1.65m 1.68m 1.76 m 1.62m 1.58m

11 1.91m 1.95m 1.96m 1.94m 1.92m
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Table 3-5-24 (continued)
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H 3-5-83 3-5-84 3-5-85 3-5-86 3-5-87
12 5.30brs 5.34brs 5.35brs 5.27 brt(3.5) 5.42 brt(3)
15 1.66m,1.39m 1.67m,1.36m  1.63m,1.38m - 3.78m
16  4.09brs 4.09 brs 4.04brs - 3.92d(4.3)
18  2.56dd(14.0, 2.54dd(14.0, 2.63dd(14.0, 2.16dd(15, 4.1) 2.43brs
3.6) 3.2) 3.2)
19  2.64dd(14.0, 2.63dd(14.0, 2.67 dd(14.0, ax 1.98m 1.06m, 2.48m
14.0) 14.0) 14.0) eq 1.15dd(14,
4.1)
20  1.17dd(14.0, 1.19dd(14.0, 1.22dd(14.0,
3.6) 3.2) 3.2)
21 5.51d(10.0) 5.50 d(10.0) 3.99d(10.0) 3.29d(10) 1.56 brd(12)
2.221(12)
22 3.87d(10.0) 3.95d(10.0) 3.92d(10.0) 3.74d(10) 5.45dd(12, 5)
23 1.09s 1.10s 1.12s 1.22s 1.07s
24 0.84s 0.87s 0.88s 4.14d(10) 0.865s
3.67 d(10)
25  0.96s 0.99s 1.03s 1.03s 0.98s
26 0.92s 0.95s 0.95s 1.01s 1.02s
27  1.44s 1.48s 1.51s 1.21s 1.39s
28  3.73d(11.2) 2.85d(11.2) 3.78d(11.2) 3.75d(10) 3.12d(11)
3.94d(11.2) 3.20d(11.2) 3.97d(11.2) 3.66 d(10) 3.32
29 0.82s 0.865s 0.88s 0.98s 0.9s
30 1.00s 1.04s 1.05s 0.92s 0.98s
OAc 2.08s(21-0Ac)  2.06s(21-0Ac)  2.085(28-0Ac)
2.055(28-0Ac)
1 4.46d(7.2) 4.49d(7.2) 4.52d(7.2) 4.32d(7.7) 4.47 d(7.4)
2" 3.76m 3.73m 3.74m 3.42dd(8.4, 3.75dd(8.7, 7.4)
7.7)
3/ 3.31(ov) 3.31(ov) 3.32(ov) 3.51(8.4) 3.67 1(8.5)
4 3.78(ov) 3.74m 3.75m 3.311(8.4) 3.57m
5" 3.30(ov) 3.30 (ov) 3.31m 3.29m 3.56m
6 4.24brd(11.2)  4.14brd(11.2)  4.15brd(11.2)  3.7dd(11.5,
6.9)
3.95m 3.95m 3.96m 3.89dd(11.5,2)
1" 4.54d(8.0) 4.59d(8.0) 4.62d(8.0) 5.38d(1.3) 4.61d(7.7)
2" 3.78(ov) 3.75m 3.80dd(8.8, 3.93dd(1.8, 3.21dd(9.2,7.7)
8.0) 3.3)
3" 3.44m 3.42m 3.42m 3.77dd(9.4, 3.361(9.2)
3.3)
4" 3,281(8.8) 3.26 t(8.8) 3.281(9.2) 3.381(9.4) 3.09t(8.9)
5" 3.43m 3.43m 3.44m 3.97dq(9.4, 3.23ddd(9, 5, 2)
6.2)
3.83dd(12.2, 4.9)
6 3.84m,3.67m 3.81m,3.68m 3.87m,3.67m  1.29d(6.2)
1" 4.71d(7.6) 4.77d(7.6) 4,74 d(7.6) 4.31d(7.8) 5.06 d(1.6)
2" 3.30(ov) 3.31(ov) 3.32m 3.5dd(9.1,7.8) 4.02dd(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(9.1) 3.69dd(9.5, 3.4)
4" 3.341(9.2) 3.21(9.2) 3.25t(8.8) 3.37(9.1) 3.381(9.5)
5" 3.43m 3.45m 3.44m 3.26m 4.02dq(9.5, 6)
6" 3.89dd(11.6, 3.93dd(11.2, 3.91dd(11.6, 3.72dd(12, 6.2) 1.24d(6)
2.4) 3.0) 3.0)
3.60m 3.71m 3.71m 3.87dd(12, 2)
1" 4.33d(6.8) 4.37 d(6.8) 4.40d(6.8) 4.68d(7.8)
2" 3.49dd(8.8, 3.52dd(8.8, 3.51dd(8.8, 3.21dd(10.5,
6.8) 6.4) 6.4) 7.8)
3" 3.60dd(8.8, 3.57 dd(8.8, 3.55dd(8.8, 3.38m 6.05qq(7, 1.5)
2.4) 3.0) 2.4)
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 1.9q(1.5)
3.48m 3.50m 3.51m
6" 3.89dd(11.5, 6)

3.74dd(11.5, 2)

Table 3-5-25: H 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 3.30dd(12, 4) 3.30dd(12, 4) 3.29dd(12, 4) 3.29dd(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) 5.51dd(3, 3) 5.51dd(3, 3) 5.50dd(3, 3) 5.50dd(3, 3)

15 3.87d(4.7) 4.21 (ov) 4.22 (ov) 4.22 (ov) 4.22 (ov)

16 3.93d(4.7) 4.44 (ov) 4.40 (ov) 4.53 (ov) 4.38 (ov)

18 2.43brs 2.98 (ov) 2.98 (ov) 3.00 (ov) 3.02(ov)

19 1.05m, 2.45m - - - -

21 1.48brd(12) 5.01d(10) 5.01d(10) 4.98d(10) 4.96d(10)
2.16t(12)

22 4.04dd(11, 6.5) 6.15d(10) 6.15d(10) 6.17d(10) 6.17 d(10)

23 1.07s 1.24s 1.23s 1.24s 1.23s

24 0.86s 1.10s 1.09s 1.10s 1.09s

25 0.98s 0.84s 0.85s 0.85s 0.85s

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



Table 3-5-25 (continued)

3.5 Oleanane-type Saponins =— 131

H 3-5-88 3-5-89 3-5-90 3-5-91 3-5-92
26  1.03s 1.02s 1.02s 1.02s 1.03s
27  1.37s 1.84s 1.84s 1.85s 1.85s
28 3.23d(10.7) 3.41d(11) 3.41d(11) 3.41d(11) 3.41d(11)
3.52d(10.7) 3.71d(11) 3.71d(11) 3.71d(11) 3.71d(11)
29  0.89s 1.22s 1.23s 1.23s 1.24s
30 0.98s 1.225s 1.23s 1.35s 1.35s
1’ 4.47d(7.7) 4.94 d(8) 4.97d(8) 4.93d(8) 4.96 d(8)
2! 3.74dd(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) 4.45d(10) 4.52 (ov) 4.58d(9)
1" 4.6d(7.8) 5.66 d(8) 5.68d(8) 5.66 d(8) 5.68d(8)
2" 3.2dd(9.2,7.8)  4.06dd(8, 8) 4.08 (ov) 4.06 (ov) 4.08 (ov)
3" 3.36(8.7) 4.23 (ov) 4.24 (ov) 4.23 (ov) 4.25 (ov)
4" 3.09dd(9.8,8.4) 4.14(ov) 4.16dd(9, 9) 4.13 (ov) 4.16 dd(9, 9)
5" 3.25ddd 3.83 (ov) 3.84m 3.82(ov) 3.84m
(9.8,7.7,2)
3.82dd(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" 5.07d(1.7) 5.29d(8) 5.30d(8) 5.29d(8) 5.30d(8)
2" 4.04dd(4, 1) 4.45 (ov) 4.46 (ov) 4.50 (ov) 4.46 (ov)
3" 3.69dd(9.1,3.8) 4.12(ov) 4.10 (ov) 4.12 (ov) 4.10 (ov)
4" 3.381(9.1) 4.45 (ov) 4.22 (ov) 4.45 (ov) 4.23 (ov)
5" 4.03dq(9.1,6.3) 4.13(ov) 3.79brd(11) 4.14 (ov) 3.79brd(12)
4.27 (ov) 4.28 (ov)
6"  1.24d(6.3) - 4.30 (ov)
4.33 (ov) 4.48 (ov)
1" 5.38d(1.5) 5.38d(1.5) 5.41d(1.5) 5.44d(1.5)
2! 5.78dd(3,1.5)  5.77dd(3,1.5)  4.81dd(3,1.5)  4.81dd(3, 1.5)
3" 6.11qq(7.3,1.7) 4.70dd(10,3)  4.70dd(10, 3) 5.76 dd(10, 3) 5.75dd(10, 3)
4" 1.96dq(7, 1.6) 5.62dd(10,10) 5.61dd(10,10) 5.87dd(10,10) 5.86dd(10, 10)
5" 1.92q(1.6) 4.25 (ov) 4.24(ov) 4.35 (ov) 4.35 (ov)
6" 1.36 d(6) 1.36d(6) 1.33d(6) 1.33d(6)
3 6.06dq(7,1.5)  6.06dq(7,1.5) 6.06dq(7,1.5) 6.06dq(7, 1.5)
4 2.19dq(7,1.5)  2.19dq(7,1.5) 2.19dq(7,1.5) 2.19dq(7, 1.5)
51 1.96 brs 1.96 brs 1.99brs 2.00brs
OAc 2.032""-0Ac)  2.03(2"""-0Ac)  1.933""-0Ac)  1.93(3""-0Ac)

1.90s(4"""-0Ac)

1.90s(4""""-0Ac)

2.07 s(4""""-0Ac)

2.07 s(4"""-0Ac)
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Table 3-5-26: 'H 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) 0.991(13.2)
1.65m 1.64m 1.47 (ov) 1.52dt(13.2, 3.7)
2 1.72m 1.73dd(12,9) 1.74t(12) 1.76 (ov) 1.85 (ov)
2.05m 2.03dd(12,3) 2.04dd(12, 6) 1.93 (ov) 2.34ddd
(13.2,4.6,3.7)
3 3.22m 3.21dd(11, 3.6) 3.2dd(12, 4) 3.12 (ov) 3.25dd(11.7, 4.6)
5 0.77m 0.79brd(11) 0.78brd(11) 0.71d(11.8) 0.71d(11.5)
6 1.57m 1.41m,1.56m - 1.30 (ov) 1.32m
1.44 (ov) 1.47 brd(11.6)
7 - 1.35m, 1.54m - 1.33(ov) 1.31m
1.57 (ov) 1.47 brd(11.6)
9 1.6m 1.67 dd(15, 7) 1.64m 1.73 (ov) 1.60dd(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 brt(3.5) 5.26 m 5.35brs 5.41t like(3.4)
15 3.87d(4.7) 1.47 brd(16) 1.83 brd(15.4) 1.62 (ov) 1.12dt(13.3, 2.5)
1.98dd(16, 6) 1.4dd(15.4, 4.6) 2.16(ov) 1.74td(13.3, 5.3)
16 3.93d(4.7) 5.51m(8) 4,15 m(8) 4.31 (ov) 1.98td(13.3, 2.5)
2.17m
18 2.43brs 2.19m 2.42dd(12, 6) 2.48 (ov) 2.79dd(13.5, 3.6)
19 1.05m,2.45m 1.12m,2.3m - 1.61 (ov) 1.31dd(13.5, 4.8)
2.691(13.3) 2.11t(13.5)
21 1.48brd(12) 1.42dd(12, 4) 1.46m,2.1t(12) 1.66(ov),2.31m 3.74d(9.9)
2.16t(12) 1.71t(12)
22 4.04dd(11, 6.5) 4.06m 4.03dd(11, 6.5) 2.28(ov) 4.31d(9.9)
23 1.07s 1.09s 1.07s 1.17s 1.05s
24 0.86s 0.9s 0.86s 1.03s 0.92s
25 0.98s 1.01s 0.98s 0.84s 0.84s
26 1.03s 1s 0.96s 0.92s 1.09s
27 1.37s 1.31s 1.44s 1.80s 1.25s
28 3.23d(10.7) 3.32d(12) 3.85d(11) 3.62 (ov) 4.05brd(14.9)
3.52d(10.7) 3.64d(12) 3.91d(11) 3.68 (ov) 4.30brd(14.9)
29 0.89s 0.99s 0.9s 1.10s 1.24s
30 0.98s 1s 0.97s 4.28 (ov) 1.21s
4.50 (ov)
OAc 2.07 s(21-0Ac)
1/ 4.47d(7.7) 4.5d(7.6) 4.47 d(7.4) 4.80 (ov) 4.95d(8.0)
2! 3.74dd(9,7.7) 3.77dd(8.9,7.7) 3.75t(8) 4.53 (ov) 5.66dd(9.4, 8.0)
3/ 3.68m 3.691(8.7) 3.67t(8) 4.30 (ov) 4.261(9.4)
4 3.58m 3.61dd(9, 5) 3.581(8) 4.02 (ov) 4.091(9.2)
5/ 3.58m 3.59d(6.4) 3.56d(8) 3.64 (ov) 4.18 ddd
4.53 (ov) (9.2,5.4,2.3)
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H 3-5-93 3-5-94 3-5-95 3-5-99 3-5-101
6' 4.88 (ov)
4.27dd(11.2, 2.3)
1" 4.55d(7.5) £4.58d(7.4) 4.6d(7.7) 5.41d(7.6) 5.10d(7.8)
2" 3.55dd(9.9,7.6) 3.56dd(9.8,7.4)  3.21dd(9.5,7.5) 4.04(ov) 4.051(9.2)
3" 3.48dd(9.9, 3) 3.51dd(10, 3.3) 3.37t(9) 4.22 (ov) 4.221(9.0)
4" 3.8dd(3,1.4) 3.83dd(1.2,3.2)  3.09t(9.5) 4.23 (ov) 4.21t(9.4)
5" 3.44brs 3.47ddd(7.2,5,1) 3.25m 4.02 (ov) 3.94ddd
(9.4, 5.3,2.5)
6"  3.62dd(11.6,4.9) 3.65dd(11.8,5) 3.55dd(12, 7) 4.38m 4,52dd(11.7, 2.5)
3.80dd(11.6,7.1) 3.79dd(11.6,7.2) 3.83dd(12,2) 4.53 (ov) 4.35dd(11.7, 5.3)
1" 5.07d(1.7) 5.1d(2.4) 5.06 brs(4) 4.87d(7.7) 4.74d(7.8)
2" 4.04dd(4, 1) 4.07dd(3.8,2.4)  4.03brd(4) 3.99 (ov) 4.341(9.0)
3" 3.69dd(9.1,3.8) 3.71dd(9.6,3.8)  3.69dd(9.5,2.6) 4.09 (ov) 4.35t(9.2)
4" 3.38t(9.1) 3.411(9.8) 3.381(9.5) 4.27 (ov) 4.20t(9.4)
5" 4.03dq(9.1,6.3) 4.05m 4.03dq(9, 6) 3.67 (ov) 3.79ddd
(9.4, 5.5, 2.4)
6"  1.24d(6.3) 1.27d(6.2) 1.24d(6.1) 4.28 (ov) 4.39dd(11.9, 2.4)
4.34 (ov) 4.26dd(11.9, 5.5)
1" 5.02d(6.8) 6.60d(1.2)
2! 4.01 (ov) 4,71dd(3.2, 1.3)
3" 6.11qq(7.3,1.7) 5.69brs 6.1qq(7,1.3) 4.23 (ov) 4.68dd(9.1, 3.4)
4" 1.96dq(7, 16) 2.22d(0.8) 1.96dq(7,1.3)  4.26(ov) 4.321(5.8)
5" 1.92q(1.6) 1.95d(0.7) 1.91brd(1.3) 3.56 (ov) 4.89 (ov)
4.45 (ov)
6"" 1.85d(6.2)
1" 5.94brs
2! 4.97 (ov)
3/ 4.49 (ov) 6.01qq(7.4, 1.4)
4 4.30 (ov) 2.11dd(7.1, 1.4)
5! 4.79 (ov) 2.03t(1.4)
6"" 1.64d(6.1)

Table 3-5-27: 'H 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 a3.17dd o 3.30dd a3.28m 3.32dd(12, 4) 3.32dd(12, 4.5)
(4.5,13.3) (4.0,12.1)
5 - - - 0.72brd(11) 0.92 (ov)
12 5.37 brs 5.30brs 5.30brs 5.44dd(3, 3) 5.44dd(3, 3)
15 - - - 3.11d(13), 4.20d(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 a4.66m a4.69m a4.79m 4.75d(5)
18 - - - 3.05dd(15, 3.5) 3.31dd(11, 6)
21 «o5.70dd(4.6,12.2) - - 4.61d(10) 4.385s
22 - - - 5.80 d(10) 6.15s
23 1.30s 1.26s 1.245s 1.30s 1.30s
24 0.97s 0.97s 0.96s 1.10s 1.03s
25 0.84s 0.80s 0.80s 0.83s 0.89s
26 0.98s 0.98s 0.99s 0.99s 1.00s
27 1.37s 1.38s 1.465s 1.33s 1.99s
28 3.37d(10.0) 3.70d(10.4) 3.73d(10.4) 4.24 (ov) 3.81d(11.0)
4.40 d(10.0) 4.56d(10.4) 4.45d(10.4) 4.00d(11.0)
29 1.32s 0.95s 4.01d(7.6) 1.17s 1.39s
4.06 d(7.6)
30 1.01s 1.01s 1.21s 1.19s 3.78d(11)
4.00d(11)
OAc 2.285(21-0Ac)
1.945(3""-0Ac)
2.07 s(4""""-0Ac)
1" 4.84d(7.2) 4.82d(7.2) 4.80d(7.2) 4.95d(8) 5.03d(8)
2" 4.05(ov) 4.03 (ov) 4.02 (ov) 4.08 (ov) 4.14dd(8, 9)
3" 4.26(ov) 4.28 (ov) 4.27 (ov) 4.51 (ov) 4.32dd(9, 9)
4 4,27 (ov) 4.30 (ov) 4.26 (ov) 4.11 (ov) 4.60dd(10,9)
5" 4.46(ov) 4.41 (ov) 4.40 (ov) 3.95 (ov) 4.70d(10)
6 4.32 (ov)
4.45 (ov)
1" 5.25d(7.2) 5.29d(7.2) 5.24d(7.2) 5.50d(8) 5.96dq(7, 1.5)
2" 4.01(ov) 4.05 (ov) 4.01 (ov) 4.18 (ov) 1.98dq(7, 1.5)
3" 4.21(ov) 4.22 (ov) 4,20 (ov) 4.29 (ov) 1.85brs
4" 410 (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)  4.56dd(10.4, 4.0) 4.56dd(10.4, 4.0) 4.46 (ov)
1" 8.26dd (1.3,7.2) 5.36d(8)
2" 8.26dd (1.3,7.2) 4,08 (ov)
3" 7.49 (ov) 4.18 (ov)
4" 4.10 (ov)
5" 3.97 (ov)
6" 8.26dd(1.3,7.2) 4.30 (ov)
4.57 (ov)
1" 5.58d(1.5)
2! 4,71dd(3, 1.5)
3/ 5.74dd(10, 3)
4" 5.88dd(10, 10)
g5/ 4.44 (ov)
6" 1.40d(6)

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



3.5 Oleanane-type Saponins = 135

Table 3-5-28: 'H NMR spectroscopic data of oleanane-type saponins 3-5-103~3-5-105.

H 3-5-103 3-5-104 3-5-105

2 - - a4.36brs

3 3.41dd(12, 4) - a 4.10d(4.0)

5 - - -

6 - - 5.00brs

12 5.46 dd(3, 3) 5.24t(2.48) 5.12t(2.48)

15 4.28d(4) - -

16 5.05 (ov) - -

18 3.00dd(12, 5.5) - -

21 4.45s - -

22 5.12s - -

23 1.29s

24 1.01s 1.26s 1.50s

25 0.88s 1.225s 1.10s

26 1.08s 0.67 s 0.98s

27 2.01s 0.68s 1.04s

28 4.46d(11), 4.85d(11) - -

29 1.41s 0.88s 0.86s

30 3.72d(11), 3.90d(11) 0.89s 0.87s

1’ 5.00d(8) 6.40d(3.0) 6.43d(3.0)

2! 4.12 (ov) 4.50dd(3.0, 4.0) 4.52dd(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" 5.93dq(7, 1.5)

4" 2.04dq(7, 1.5)

5" 1.90brs

Table 3-5-29: Cos, MFs, and TSs of oleanane-type saponins 3-5-106~3-5-126.

No. Compounds MFs Test Refer-

solvents ences

3-5-106 3-O-{B-D-glucopyranosyl(1—2)-[a-L- C47H76017  C5DsN [108]
arabinopyranosyl-(1—6)]-B-D-
glucopyranosyl}oleanolic acid

3-5-107 araliasaponinsV C47H76017  C5DsN [109]

3-5-108 3-0-{2'-O-glycolyl)-glyoxylyl-B-D- C4oHeo014 CD30D [110]
glucuronopyranosyl}-olean-12-en-3p-ol-28-oic
acid

3-5-109 3-0-B-D-apiofuranosyl(1—3)-[B-D-glucopyranosyl- C47H;60,; CD30D [111]

(1—-2)]-B-D-glucopyranosyl-oleanolic acid
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Table 3-5-29 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-5-110 3-0-B-D-apiofuranosyl(1—3)-a-L-arabinopyranosyl- Cs,Hg,0,; CD30D [111]
(1—3)-[B-D-glucopyranosyl-(1-2)]-B-D-
glucopyranosy-oleanolic acid
3-5-111  3-0-B-D-apiofuranosyl(1—3)-B-D-galactopyranosyl- Cs3Hgg0,, CD30D [111]
(1—3)-[B-D-glucopyranosyl-(1—2)]-B-D-
glucopyranosyl-oleanolic acid
3-5-112  3-0O-a-L-arabinopyranosyl(1—3)-[B-D- C46H7401¢ CD30D [111]
glucopyranosyl-(1—2)]-a-L-arabinopyranosyl-
oleanolic acid
3-5-113  3-0-B-D-galactopyranosyl-(1—3)-[B3-D- C47H760,; CD30D [111]
glucopyranosyl-(1—2)]-a-L-arabinopyranosyl-
oleanolic acid
3-5-114 3-0-B-D-apiofuranosyl-(1—3)-B-D-galactopyranosyl-  C5,Hg,0,; CD30D [111]
(1—3)-[8-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl-oleanolic acid
3-5-115 pitheduloside B CueH74016 CsDsN [112]
3-5-116 pitheduloside C Cu6H76016 CsDsN [112]
3-5-117 pitheduloside F Cs,Hgs0,1  C5DsN [112]
3-5-118 pitheduloside G C5yHgs051  C5DgN [112]
3-5-119 polygalasaponin XX C4yHeg014 Cs5DgN [87]
3-5-120 rarasaponin IV C55HgoO19  CsDsN [113]
3-5-121 rarasaponinV C4gH76017 CsDsN [113]
3-5-122 rarasaponin VI C50H78018 Cs5DsN [113]
3-5-123 rarasaponin | C4gH76017 CsDsN [114]
3-5-124 rarasaponin || C4gH76017 CsDsN [114]
3-5-125 rarasaponin llI C4gH76017 CsDsN [114]
3-5-126 hederagenin 3-0-B-D-glucopyranosyl-(1—4)-B-D- C53Hgg0,,  C5D5N [115]
glucopyranosyl-(1—3)-a-L-rhamnopyranosyl-
(1—-2)-a-L-arabinopyranoside
HO,
HO
HO
HO™ “OH
OH 3-5-106 3-5-107
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HOOC

HOOC
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3-5-117

3-5-119 3-5-120

3-5-122
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R3
3-5-123 Ac H H
3-5124 H Ac H
3-5125 H H Ac

3-5-126

Table 3-5-30: 'H 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 brdd(ca. 4.14), 1.58 m 1.08m, 1.58 m

2 2.32,1.88 2.02m, 2.24m 1.98m, 2.20m

3 3.24dd(11.5, 4.6) 4.27 dd(4.8, 12.1) 4.21dd(4.9,12.1)
5 0.74d(11.9) 1.76 brd(ca. 8) 1.70m

6 1.50, 1.31 1.38dd(2.2,12.4),1.78 m 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 5.45s 5.47 dd(3.6, 4.4) 5.46brs

15 2.18,1.20 1.13m, 2.15m 1.14m, 2.14m

16 2.12,1.97 2.06 m 2.06m, 2.14m

18 3.30dd(14.3, 4.6) 3.28dd(4.3, 13.9) 3.27.dd(4.1, 13.2)
19 1.84,1.33 1.30m, 1.78 m 1.28m, 1.80m

21 1.48,1.24 1.20 brd(ca. 12),1.43 m 1.20m, 1.46m

22 2.06,1.83 1.81m, 2.04m 1.80m, 2.06 m

23 1.25s 3.92d(10.8), 4.27 d(10.8) 3.86d(10.9), 4.18d(10.9)

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

140 — 3 Saponins

Table 3-5-30 (continued)

H 3-5-106 3-5-120 3-5-121
24 1.10s 1.15s 1.07s
25 0.87s 0.95s 0.95s
26 1.00s 1.04s 1.02s
27 1.28s 1.26s 1.24s
29 0.98s 0.93s 0.93s
30 1.03s 1.01s 1.00s
1’ 4.82d(7.8) 5.02d(7.0) 5.03d(7.2)
2! 4.11 4.51dd(7.0, 8.8) 4.50dd(7.2,7.2)
3/ 4.22 4.10dd(3.8, 8.8) 4.61dd(3.8, 8.1)
4 4.02 5.36brs 4,11m
5’ 3.99 3.66 dd(1.6, 11.9) 3.65dd(1.7, 11.7)
4.18dd(2.7,11.9) 4.22dd(8.6,11.7)
6 4.74dd(11.6, 2.2)
4.20
1" 5.28d(7.7) 6.31brs 6.18brs
2" 4.06 4.88m 4.84brs
3" 4.19 4.78m 4.68dd(2.9, 9.8)
4" 4.26 4.44dd(9.3, 9.8) 4.30dd(9.5, 9.8)
5" 3.88 4.75m 4.66m
6" 4.42, 4.42 1.64d(6.2) 1.57.d(6.3)
1" 4.92d(6.5) 5.42d(7.4) 6.13brs
2" 4.42 4.44dd(7.4, 9.6) 4,78brs
3" 4.15 5.49dd(3.8, 9.6) 5.57 brd(ca. 4)
4" 4.31 5.58brs 4.75dd(4.0, 8.3)
5" 4.29 3.81dd(1.1, 13.1) 4.14m
3.77 4.07 dd(2.4, 13.1)
OAc 1.96 s(4'-0Ac) 1.935(3""-0Ac)

1.87 s(3""-0Ac)
2.05s(4""-0Ac)

Table 3-5-31: 'H 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 3.27dd(12, 4) 3.2dd(11.5, 4) 3.23dd(11.4, 4.4) 3.24dd(11.7, 4.2) 3.30d(3)
12 5.46 t-like 5.2brt(3.4) 5.23 brt(7.6) 5.26 brt(7.5) 5.49 t-like
18 3.30brdd(14, 4) 2.91dd(14, 4) 2.93dd(13.3, 3.1) 2.88dm(12.8) 3.30(ov)
23 1.30s 1.05s 1.10s 1.10s 1.35s
24 1.09s 0.87s 0.87s 0.89s 1.45s
25 0.83s 0.94s 0.97s 0.98s 1.45s
26 0.98s 0.83s 0.89s 0.84s 1.05s
27 1.32s 1.12s 1.15s 1.18s 1.31s
29 0.96s 0.87s 0.89s 0.93s 0.96s
30 1.02s 0.94s 0.97s 0.96s 1.02s
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H 3-5-107 3-5-108 3-5-109 3-5-110 3-5-119
1’ 4.81d(8) 4.40d(7.9) 4.50d(7.8) 4.50d(7.7) 4.93d(8)
2! 4.71dd(9.5,8) 3.40t(7.7) 3.72dd(8.9, 8.2) 3.78dd(8.3, 7.7) 4.10dd(8, 8.5)
3/ 4.30 (ov) 3.56m 3.631(8.8) 3.73t(8.3) 4.27 (ov)
4! - 3.56m 3.361(8.8) 3.381(8.5) 4,12 (ov)
5/ 4.00 (ov) 3.56m 3.31m 3.32m 3.91m
6' - 3.68dd(11.4,5.5) 3.68dd(11.7,5.5)  4.25(ov)
3.88dd(11.4,2.1) 3.88d(11.7) 4.46 (ov)
1" 5.45d(8) 4.81d(7.8) 5.01d(7.8) 5.31d(8)
2" 4.03dd(8.5,8) 5.02s 3.19dd(9.2, 8) 3.16 dd(9.2, 8.0) 4,09 dd(8, 8.5)
3" - 3.371(9.2) 3.36t(9.2) 4.20 (ov)
4" - 3.10t(9.3) 3.09t(9.2) 4.28 (ov)
5" 3.43t(11) 3.29m 3.31ddd 3.91m
(9.2, 8.0, 1.8)
6" - 3.55dd(12.1,6.6) 3.56dd(11.5,8.0)  4.42(ov)
3.86dd(12.1,2.1) 3.85dd(11.5,1.8)  4.47 (ov)
1" 5.33d(8) 5.29d(4.2) 4.63d(7.7)
2" 3.98(ov) 4.02d(14.7)  4.08d(4.2) 3.74dd(8.8, 8.2)
4.40d(14.7)
3" 4,21 (ov) 3.57 dd(8.8, 3.3)
4" - 4.18d(9.6) 3.98m
3.82d(9.6)
5" 3.98m 3.56d(11.2) 3.93dd(12.4, 1.4)
3.60d(11.2) 3.65brd(12.4)
1M 5.23d(2.7)
2! 4.06d(2.7)
4" 4.11d(9.7)
3.79d(9.7)
5/ 3.63s
Table 3-5-32: 'H 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 3.24dd(11.4, 4.3) 3.19dd(11.7, 4.5) 3.20dd(11.5, 4.3) 3.19dd(11.7, 4)
12 5.26 brt(7) 5.26 brt(7.5) 5.25brt(7.2) 5.26m
18 2.88dd(13, 2.4) 2.87.dm(13) 2.89dm(13) 2.90dm(12.4)
23 1.10s 1.09s 1.09s 1.09s
24 0.90s 0.89s 0.89s 0.89s
25 0.98s 0.98s 0.97s 0.98s
26 0.85s 0.84s 0.86s 0.87s
27 1.18s 1.18s 1.17s 1.18s
29 0.92s 0.93s 0.92s 0.91s
30 0.97s 0.96s 0.97s 0.98s
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Table 3-5-32 (continued)

H 3-5-111 3-5-112 3-5-113 3-5-114

1’ 4.50d(7.1) 4.43d(7.6) 4.42d(7.7) 4.42d(7.7)

2! 3.78m 4.01dd(8.9, 7.8) 4.00dd(9.6, 7.5) 4.00dd(10.0, 7.7)

3! 3.77m 3.80dd(9.2, 3.1) 3.84brd(9.2) 3.85dd(10.0, 3.6)

4 3.41(9.2) 4.03m 4.09m 4.09m

5’ 3.35m 3.88dd(12.3, 2.3) 3.87dd(12.7, 2.2) 3.89dd(12.6, 3)

3.58 brd(12.3) 3.59dd(12.7, 0.9) 3.59 brd(12.6)

6 3.69dd(12, 7.6)
3.89dd(12, 1.6)

1" 5.00d(7.8) 4.86d(7.7) 4.88d(7.9) 4,87 d(7.9)

2" 3.16 dd(7.8, 8.6) 3.13dd(9.5, 7.7) 3.12dd(9.2, 8) 3.13dd(9.2, 8.2)

3" 3.37t(9) 3.34m 3.36dd(9.3, 9.2) 3.35m

4" 3.091(9.3) 3.09t(9.5) 3.081(9.3) 3.901(9.3)

5" 3.31ddd 3.31ddd 3.31ddd 3.30m
(9.3,7.4,1.8) (9.3, 8, 2.3) (9.3,7.1,2.2)

6" 3.57dd(12.3,7.1) 3.57dd(11, 8) 3.56dd(11.8,7.1) 3.56dd(12.2,7)
3.85dd(12.3, 1.8) 3.84dd(11, 2.3) 3.83dd(11.8, 2.2) 3.84dd(12.2, 3)

1" 4.71d(7.8) 4.55d(7.2) 4.58d(7.8) 4.63d(7.8)

2" 3.74dd(10, 8.2) 3.66dd(9.2,7.2) 3.32dd(9.2, 7.5) 3.76 dd(10.0, 7.8)

3" 3.55dd(10, 3) 3.52dd(9.2, 3.3) 3.30dd(9.3, 3.3) 3.52dd(10.0, 3.0)

4" 4.00d(3) 3.83m 3.86d(3.3) 4.00d(3.0)

5" 3.80dd(8, 4.7) 3.88dd(12.3, 2.3) 3.55m 3.57m

3.58brd(12.3)

6" 3.70dd(11.4, 4.7) 3.74dd(11.4, 4) 3.72m,3.73m
3.78dd(11.4, 8) 3.72dd(11.4, 5.5)

1" 5.22d(2.7) 5.22.d(2.6)

21 4.06d(2.7) 4,05 d(2.6)

4" 4.10d(9.7) 4,10d(9.6)
3.79d(9.7) 3.79.d(9.6)

5" 3.63s 3.63s

Table 3-5-33: 'H 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
3.48dd(11.7, 4.4) 3.53dd(11.7, 4.4) 3.40dd(11.7,4.4) 3.45dd(11.7,4.4) 5.45brs
12 5.44m 5.43m 5.44m 5.42m 3.61d(10.8),
4.25 (ov)
18 3.27dd(13.0, 4.5) 3.27dd(13.0, 4.5) 3.28dd(13.0, 4.5) 3.28dd(13.0, 4.5) 1.12s
23 1.34s 1.33s 1.31s 1.31s 0.945s
24 0.95s 0.98s 0.94s 0.93s 1.01s
25 0.84s 0.84s 0.84s 0.84s 1.23s
26 0.99s 0.99s 0.98s 0.98s 0.91s
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H 3-5-115 3-5-116 3-5-117 3-5-118 3-5-126

27 1.32s 1.33s 1.31s 1.28s 0.99s

29 0.99s 0.99s 1.00s 0.99s 5.00d(6.6)

30 1.01s 1.00s 1.11s 1.10s 6.27 brs

1! 4.89d(8.1) 4.91d(7.3) 4.90d(7.3) 4.90d(7.3) 1.53d(6.0)

1" 5.09d(5.4) 5.15d(5.1) 5.42 d(7.6) 5.40d(7.6) 5.13d(7.8)

1" 5.03d(6.6) 4.99d(6.6) 5.11d(5.1) 5.14d(5.1) 5.37d(7.8)

1" 5.07d(7.1) 4.98d(7.1)

Table 3-5-34: 'H 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
1.08m, 1.57 m 1.06 m, 1.56 m 1.10m, 1.56 m 1.08 m, 1.58m
2.00m, 2.22m 1.98m 2.04m, 2.36m 2.00m, 2.22m

2.21dd(3.5,9.2)

3 4.23m 4.23 dd-like 4.31dd(4.4,12.0) 4.26m

5 1.78 m 1.73m 1.78m 1.77m

6 1.38m, 1.78 m 1.39m, 1.79m 1.38dd(2.4, 12.7) 1.35m, 1.78 m

1.80 brd(ca. 13)

7 1.28m 1.30m 1.30m 1.20m
1.63ddd(3.8, 1.63m 1.66dd(3.4, 12.4) 1.66 brdd
12.9, 16.3) (ca. 10, 12)

9 1.78 m 1.75m 1.80m 1.77m

11 1.78 m, 1.98m 1.77m 1.80m, 1.95m 1.80m, 1.95m

2.08dd(3.1, 13.4)

12 5.47dd(3.1, 3.4) 5.47 brs 5.48brs 5.47 brs

15 1.13 brd(ca. 14) 1.13 brd(ca. 15) 1.14m 1.14m
2.15ddd(3.1, 2.14ddd(2.0, 2.16 ddd(3.8, 2.16m
13.2,13.7) 12.9, 15.0) 13.6,17.0)

16 2.08m, 2.12m 2.06m, 2.14m 2.08m, 2.16 m 2.08m,2.12m

18 3.28dd(4.1, 13.9) 3.28dd(13.6, 2.8) 3.29dd(14.5, 4.1) 3.27dd(13.8,

3.8)
19 1.28m, 1.80m 1.24m,1.79m 1.28m, 1.76 m 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 3.88d(10.7) 3.88d(10.6) 3.94d(10.7) 3.87.d(10.6),
4.22m
4.20d(10.7) 4.18d(10.6) 4.34d(10.7)

24 1.08s 1.08s 1.15s 1.09s

25 0.96s 0.96s 0.97s 0.96s
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Table 3-5-34 (continued)

H 3-5-122 3-5-123 3-5-124 3-5-125
26 1.03s 1.03s 1.05s 1.03s
27 1.24s 1.24s 1.25s 1.25s
29 0.93s 0.93s 0.935s 0.93s
30 1.01s 1.00s 1.01s 1.01s
1/ 5.05d(6.5) 5.05d(6.3) 5.05d(6.7) 5.05d(6.9)
2! 4.51dd(6.5,7.7) 4.52m 4.60dd(6.7, 8.4) 4.52dd(6.9,
8.8)
3/ 4.05dd(3.6, 8.1) 4.05dd(3.6, 9.4) 4.00dd(3.6, 8.4) 4.03dd(3.5,
8.8)
4 4,15m 4.14m 4.13 brdd(ca. 3, 4) 4,13 brs
5’ 3.67 dd(2.0, 12.0) 3.67dd(2.1, 12.2) 3.67 brd(ca. 12) 3.67 brd(ca. 11)
4.25m 4.24m 4.26dd(3.2,12.2) 4.24m
1" 6.18d(1.4) 6.17brs 6.37brs 6.22brs
2" 4.81dd(1.4, 3.2) 4.83brs 4.96brs 4.85brs
3" 4.62dd(3.2, 9.5) 4.61m 4.81dd(3.1, 9.6) 4,71dd(2.0,
9.5)
4" 4,30dd(9.5, 9.6) 4.26m 4.45dd(9.5, 9.6) 4,43 dd(9.2,
9.5)
5" 4.60m 4.61m 4.74m 4.67 brdq
(ca.9, 6)
6" 1.53d(6.2) 1.53d(6.2) 1.55d(6.0) 1.55d(6.0)
1" 5.37.d(7.4) 5.31d(6.7) 5.42d(7.2) 5.26 d(7.5)
2" 5.52dd(7.4, 8.9) 5.87 dd(6.7, 8.0) 4.74m 4.39dd(7.5,
8.6)
3" 4.23m 4.18m 5.44 dd(3.4, 9.6) 4.24m
4" 5.26ddd(5.1, 8.9, 4.23m 4.49brs 5.50brs
9.2)
5" 3.47dd(9.2, 11.5) 3.71brd(ca. 11) 3.79brd(ca. 12) 3.75brd(ca. 13)
4.17dd(5.1, 11.5) 4.23dd(2.4, 10.8) 4.18dd(2.6, 12.3) 4.13dd(2.3,
13.2)
OAc 1.995(2"""-0Ac) 1.985(2""-0Ac) 1.89s(3""-0Ac) 2.02s(4"""-0Ac)

1.915(4""-0Ac)

Table 3-5-35: Cos, MFs, and TSs of oleanane-type saponins 3-5-127~3-5-155.

No. Compounds MFs Test Refer-
solvents ences
3-5-127 oleanolic C4oH78018  C5Ds5N [116]

acid-3-0-a-L-rhamnopyranosyl(1—3)-6'-0-methyl-3-

D-glucopyranosyl-28-0-B-D-glucopyranoside
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Table 3-5-35 (continued)

No. Compounds MFs Test Refer-
solvents ences

3-5-128 3-0-{B-D-glucopyranosyl-(1—3)-B-D-glucopyranosyl- C;1H;14035 C5DsN [117]
(1—-3)-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl}oleanolic acid
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester
3-5-129 3-0-[B-D-glucopyranosyl(1—2)-a-L- Cs3HggO055  C5DsN [118]
arabinopyranosyl] oleanolic acid
28-0-[B-D-glucopyranosyl
(1—6)-B-D-glucopyranosyl] ester
3-5-130 aralia-saponinV C54Hgg0,3  C5D5N [119]
3-5-131 3-0-{2'-(2"-0-glycolyl)-glyoxylyl-B-D- C4H70019  CD30D [110]
glucuronopyranosyl}28-0-B-D-glucopyranosyl
olean-12-en-3B-ol-28-oic acid

3-5-132  helixoside B Cs4HggO,3  CD30D [120]

3-5-133 3B-O-L-arabinopyranosyl olean-12-en-28-oic acid C41Hge04, CD30D [121]
28-0-B-D-glucopyranosyl ester

3-5-134 B-D-glucopyranosyl(1—2)-B-D-glucopyranosyl-3-0- Cs9Hgg0,7  CsDsN [108]

{B-D-glucopyranosyl(1—2)-[a-L-
arabinopyranosyl(1—6)]-B-D-glucopyranosyl}-

oleanolate
3-5-135 gleditsioside H C74H120037 C5D5N [122]
3-5-136 araliasaponin Il C53Hgg 05, [109]
3-5-137 araliasaponin VI Cs53Hgg05, [109]
3-5-138 oleanolic acid C4Hee013  C5DsN [123]

3-0-[B-D-glucuronopyranoside-6-0-butyl
ester]-28-0-B-D-glucopyranoside

3-5-139  3-0-(methyl-B-D-glucuronopyranosiduronoate)- C43Hgg014  CDCls- [124]
28-0-B-D-glucopyranosyl oleanolate DMSO-dg

3-5-140 2',3'-O-diacetylsalsoloside C Cs;Hy80,0 CD3;0D [125]

3-5-141 3-0-{[B-D-glucopyranosyl-(1—2)]-[3-D-xylopyranosyl- Cs5HggO,,  C5DsN [125]

(1—4)]-[3-0-acetyl]-B-D-glucuronopyranosyl}-28-0-
[B-D-glucopyranosyl]-oleanolic acid

3-5-142  3-0-{[B-D-glucopyranosyl(1—2)]-[a-L- Cs5Hgg0,,  CD30D [125]
arabinofuranosyl-(1—4)]-[3-0-acetyl]-B-D-
glucuronopyranosyl}-28-0-[B-D-glucopyranosyl]-
oleanolic acid

3-5-143 leonticin E CesH1060317 CsDsN- [126]
Cb;0D

3-5-144 leonticin G C;oH114035 CsDsN- [126]
CD;0D

3-5-145 anhuienoside C Cs3HggO,7  CsDsN [127]

3-5-146 anhuienoside D Cs53Hgg0,1  C5DsN [127]

3-5-147 anhuienoside E CeoHog02¢  Cs5DsN [127]
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Table 3-5-35 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-5-148 anhuienoside F CesHi06039 Cs5DsN [127]
3-5-149 3B-[(0-a-L-rhamnopyranosyl-(1—6)-0-B-D- C;0H114034 C5D5N [128]

glucopyranosyl-(1—4)-0-B-D-glucopyranosyl-
(1—4)-0-B-D-ribopyranosyl-(1—3)-0-a-L-
rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl)
oxylolean-12-en-28-oic acid 8-D-glucopyranosyl
ester

3-5-150 3B-[(0-B-D-glucopyranosyl-(1—4)-0-B-D- CsgHo,0,5  CsDsN [128]
ribopyranosyl-(1—3)-0-a-L-rhamnopyranosyl-
(1—2)-a-L-arabinopyranosyl)oxy]olean-12-en-28-oic
acid O-B-D-glucopyranosyl ester

3-5-151 monepaloside G C5Hg, 0,1 C5DsN [129]
3-5-152 monepaloside H CsyHgs 051 CsDsN [129]
3-5-153 monepaloside | CsgHg, 056  CsDsN [129]
3-5-154 monepaloside ) Cs59Hgg0,7;  CsDsN [129]
3-5-155 ginsenoside-Rop Cs54Hgg0,4  C5DsN [130]
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3-5-132
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3-5-135

3-5138  R=-(CHJ})3CH;
R= Me

3-5-139

3-5-140
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3-5-142
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0] H
3-5-145 SH
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3-5-152

3-5-153
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Table 3-5-36: 'H 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 3.29dd(10,4) 3.24dd 3.20dd 3.18 3.23dd 1" 6.22d(8.0)
(11.5,4.0)  (12,4) (12.0, 3.0)
12 5.41(2) 5.39brs 5.24brt(3) 5.25brs 5.42brs 2" 413
18 3.19dd 3.56dd 2.85dd 2.86dd 3.18dd 3" 4,20
(10, 2.5) (14.0,4.5) (14, 4) (13.2,3.2)  (14.0,3.0)
23 0.83s® 1.23s 1.05s 1.08s 1.24s 4" 4,30
24 0.89s9 1.06s 0.83s 0.86s 1.08s 5" 411
25 0.9259 0.78s 0.95s 0.96s 0.865s 6" 4.32,4.65
26 0.9259 1.06s 0.79s 0.80s 1.08s """ 4,97 d(8.0)
27 1.08s9 1.235s 1.15s 1.15s 1.235s 2 3.921(8.5)
29 1.23s9 0.88s 0.9s 0.91s 0.90s 3" 415
30 1.27s9 0.865s 0.92s 0.94s 0.90s 4" 437
1" 4.87d(8) 4.81d(8.0) 4.39d(7.8) 4.44d(7.5) 4.76d(6.2) 5" 3.67
2" 4.02(ov) 4.34 3.42t(7.7) - 4.70t(8.0) 6" 4.07,4.21
3" 4.261(9) 4.24 3.56m - 4.30 1" 5.81brs
4 - 4.01 3.56m - 4.48 2" 465
5" 4.53(ov) 3.80 3.56m - 3.65 3/ 4,52
4.14
6 3.77s(CO,Me) 4.45 - 44,30
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Table 3-5-36 (continued)
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H 3-5-127  3-5-130 3-5-131 3-5-132 3-5-128 H 3-5-128
1" 4.73d(2) 5.70d(8.0) 4.67d(7.7) 5.44d(8.0) 5" 4.91dq(9.0, 6.0)
2" - 4,06 5.01s - 4.02 6" 1.69d(6.0)
37 - 4.25 - 4.16
4" - 4,14 - 4.13
5" - 3.87 - 3.71m
6" 1.68d(6) 4.44 - 4.25,4.33
1" 6.3d(8) 5.36 d(8.0) 5.35d(7.9) 5.25d(8.0)
2" 4.18t(8.5) 4.02 4.02d(15), - 4.00

4.34d(15)
3" 4.29(ov)  4.19 - 4.19
4" 4.33(v)  4.12 - 4.06
5" 4.02(0v)  4.17 - 3.87m
6" - 4.23 - 4.19
1" 6.31d(8.0) 5.37d(8) 4.35d(7.8) 5.15d(8.0)
2" 4,18 3.31t(8) - 4.02
3" 4,26 3.41t(9) - 4.16
4" 4.31 3.34m - 4.13
5! 4.01 3.34m - 3.93
6" 4.52 3.67dd(12,4) - 4.26

3.81dd(12, 5) 4.50

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-37: 'H 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 3.20dd(12.7, 4.0) 3.18brd(11.0) 3.24d(11.4) 3.35dd(12, 4) 3.50m

5 0.73brd(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 1.60dd(12.0, 7.5) 1.61 - -

11 1.92 1.90, 1.90 - -

12 5.421(3.3) 5.24brs 5.25s 5.42t-like 5.40brt

15 1.16 brd(14.0) 1.82,1.64 2.28,1.15 - -
2.31dt(14.0, 3.3)

16 1.97,2.10 0.88 2.07,1.94 - -

17 - 1.88d(11)

18 3.20dd(12.7, 4.0) 2.84brd(10.0) 3.19 3.20 brdd(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 1.22s 1.03s 1.24s 1.29s 1.37s
24 1.04s 0.84s 1.10s 0.99s 0.99s
25 0.90s 0.94s 0.91s 0.90s 0.89s
26 1.10s 0.79s 1.08s 1.10s 1.10s
27 1.24s 0.97s 1.22s 1.26s 1.33s
29 0.90s 0.90s 0.91s 0.90s 0.86s
30 0.90s 0.92s 0.91s 0.90s 0.98s
1/ 4.96 d(6.0) 4.26d(7.2) 4.80d(7.6) 4.74d(8) 4.88d(7.6)
2! 4.57 t(6.0) 3.58brd 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’ 3.78d(10.0) 3.57m 3.98 a3.74brd(12) 4.08
4.28 3.51 dd(8.0, 4.8)
3 4.19, 4.73d(10.4) 4,25, 4.67
1" 5.17 d(8.0) 5.38d(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 4,021(8) 4,50
3" 4,17 1(9.0) 3.26 m 4,19 4.22 (ov) 4.34
4" 4.301(8.5) 3.34m 4.25 - 4.40
5" 3.8m 3.34m 3.87 3.98 (ov) 3.75, 4.31
6" 4.41d(3.3) 3.80m 4.41 -
3.67 dd(11.6, 3.6)
1" 6.24.d(8.5) 4.90d(6.6) 6.24.d(8) 4.97 d(7.0)
2" 4.13(8.0) 4.41 4.12dd(8.5,8) 4.04
3" 4.201(8.5) 4.15 4.20 (ov) 4.06
4" 4.311(8.5) 4.30 - 4,15
5" 411m 4.28,3.75d(12.3) 4.10m 3.59, 4.38
6" 4.36dd(11.0, 3.0) 4.32 (ov)
4.70dd(11.0, 1.5) 4.70dd(11, 2)
1" 5,02d(8.0) 6.20d(8.3) 5.02d(8) 6.11d(7.6)
2" 3.991(8.7) 4.09 3.98 (ov) 4.34
3" 4,171(8.5) 4,18 4.17 (ov) 4.21
4" £.191(9.0) 3.25 - 4,13
5" 3.88m 4.08 3.87m 4,03
6"  4.35dd(12.0, 3.5) 4.65d(10.9), 4.32 - 4.13, 4.45
4.47 dd(12.0, 2.0)
1 4.99d(7.3) 6.37brs
21 3.95 4.83
3/ 4.15 4.70
4" 4.15 4,38
5" 3.85 4.50
6" 4.30, 4.42 1.78d(6.1)
1 5.39brs
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Table 3-5-37 (continued)

3.5 Oleanane-type Saponins = 155

H 3-5-129 3-5-133 3-5-134 3-5-136 3-5-135
2/IIIII 445
3/IIIII 441
4HIHI 419
SHIHI 425
6" 1.59d(5.8)
rmm 5.07d(7.3)
ZIIHIH 407
3/IIIIII 403
4HIHII 409
5 3.50, 4.25
1HIHIH 5.18 d(7.7)
2HIHIH 4'07
3IIIIIIII 411
4IIIIIIII 415
g/ 3.69, 4.30
Table 3-5-38: 'H 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 3.24dd(12, 4) 3.36dd(11.4, 4.2) - 3.20dd(11.8, 3.7)
11 - - -
12 5.41 t-like 5.43 br 5.26 brt(3.5) 5.27t(3.6)
18 3.17 brdd(14, 4) 3.20dd(4, 13) 2.83dd(13.5, 4.0) 2.87dd(13.6, 4.5)
19 - - - 1.73t(13.5)

1.17 brd(13.5)
23 1.27s 1.29s® 1.02s 0.97s
24 1.07's 128D 0.89s 0.75s
25 0.84s 1.10s® 0.81s 0.96s
26 1.07s 0.9859 0.71s 0.81s
27 1.26s 0.92s® 0.90s 1.17s
29 0.90s 0.90s® 0.92s 0.93s
30 0.88s 0.86s® 1.11s 0.95s
1’ 4.79d(8) 4.99d(7.3) 4.35d(7.5) 4.74d(8.1)
2! 4.68dd(9, 8) 4.03~4.58m 3.34m 4.91(9.8)
3/ 4.29 (ov) 4.03~4.58m 3.40t(8.5) 5.19t(9.5)
4! - 4.03~4.58m 3.631(8.5) 3.94brt(9.6)
5’ 3.98 (ov) 4.03~4.58m 3.46 d(9.0) 4.05brs
OAc 2.02s(2'-0Ac)

2.01s(3'-0Ac)
OMe 3.74s
1" 5.43d(8) 6.33d(8.0) 5.43d(8.0) 4.31brd(5.2)
2" 4,00 (ov) - 3.781(9.0) 3.1brt(8)
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Table 3-5-38 (continued)

H 3-5-137 3-5-138 3-5-139 3-5-140
3" 4.081(9) - 3.481(8.5) 3.28dd(9.5, 8.5)
4" - - 3.441(9.0) 3.45ddd(9.9, 9, 5)
5" 3.40t(11) - 3.36m 3.17t(11)
3.83dd(11.4, 5)
6" - 3.72dd(11.0, 5.0)
3.56 dd(11.0, 5.5)
1" 5.30d(8) 0.781(7.4) 5.4d(8.1)
2™ 3.96 (ov) 3.33dd(9.1, 8.1)
3" 4.19 (ov) 3.421(9.1)
4" - 3.371(9.1)
5" 3.87m 3.36m
6" - 3.7dd(12.2, 4.6)
3.84dd(12.2, 1.7)
1" 6.28d(8)
21 4.17(ov)
3" 4.25 (ov)
4" _
5 3.99 (ov)
6" _

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-39: 'H 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 3.11dd(12.3,4.3)  3.24dd(12, 4.4) 3.27dd(12,3)  3.33dd(12,4)  3.29dd
(11.6, 4.0)
12 5.38t(3.5) 5.27 t(4.6) 5.43brs 5.41brs 5.37 brs
18  3.6dd(13.6, 4) 2.88dd(13.5, 4) 3.20dd(13,4)  3.18dd(14, 4)
23 1.09s 1.07s 1.26s 1.30s 1.24s
24 1.04s 0.88s 1.02s 1.00s 1.08s
25  0.74s 0.98s 0.88s 0.89s 0.865s
26  1.04s 0.82s 1.10s 1.09s 1.17s
27 1.23s 1.18s 1.27s 1.26s 1.24s
29  0.88s 0.93s 0.92s 0.91s 0.88s
30 0.85s 0.95s 0.92s 0.91s 0.88s
1’ 4.85d(7.5) 4.69d(7.4) 4.81d(6.2) 4.74d(7.4) 4.80d(7.6)
2! 4.42dd(9.2,7.3) 3.86dd(9.2,7.6)  4.76(9) 4.491(8) -
3 5.86 t(9) 5.271(9.2) 4.36 (ov) 4.26 (ov) -
4! 4.54m 3.91(9.2) 4.54brs 4.47 (ov) -
5’ 4.55m 4.08 brd(9) 3.72d(11) 3.76 d(12) -
4.18 (ov) 4.18 (ov)
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Table 3-5-39 (continued)

3.5 Oleanane-type Saponins =—— 157

H 3-5-141 3-5-142 3-5-143 3-5-144 3-5-145
1" 5.13d(7.6) 4.46d(7.7) 5.52d(7.7) 5.31d(7.8) 6.50brs
2" 3.96 dd(8.6, 7.6) 3.14dd(9.2,7.7) 4,06 (ov) 4.021(9) -

3" 4.221(9) 3.331(9.2) 4.20 (ov) 4.17 (ov) -

4" 4.121(8.9) 3.111(9.3) 4.161(19) 4.28 (ov) -
5" 4.03m 3.27m 3.72m 3.91m -

6" 4.37dd(11.5,5.5)  3.58dd(12, 7.5) 4.29 (ov) 4.46 (ov) 1.69d(5.6)

4.62dd(11.5,2.5)  3.86dd(12, 1.9) 4.38(ov) 4.46 (0v)

OAc 2.25(3'-0Ac) 2.18(3'-0Ac)

1" 5.03d(7.5) 4.96brs 5.32d(7.8) 5.13d(7.7) 6.24d(8.0)

2" 3.92dd(8.3, 7.5) 3.9m 4.011(8) 4.571(9) -

3" 4,07 1(8.8) 3.83dd(5.6, 3.4) 4.21 (ov) 4.21 (ov) -

4" 4.15ddd 3.9m 4.20t(9) 4.66brs -

(10.9, 8.8, 5.6)
5" 3.671(10.8) 3.63dd(12, 4.8) 3.95m 4.17 (ov) -
4.31dd(10.8, 5) 3.71dd(12, 3.6)
6" 4.35 (ov), 4.31 (ov) -
4.49brd(11)  4.40dd(12, 4)

1" 6.31d(8.1) 5.41d(8.1) 6.25d(8.2) 5.22d(7.6) 5.01d(7.6)
2! 4.211(8.8) 3.34(8.4) 4.13 (ov) 3.981(9) -

3/ 4.29(8.7) 3.44t(8.9) 4.21 (ov) 4.16 (ov) -

4" 4.361(8.8) 3.38m 4.22 (ov) 4.17 (ov) -

5! 4.03m 3.37m 4.10 (ov) 3.72d(12) -

4.26 (ov)

6" 4.4dd(12.1, 4.3) 3.7dd(11.9, 5.3) 4.32 (ov) -

4.47dd(12.1,2.3)  3.84dd(11.9,1.9)  4.68(ov)

1" 5.01d(7.8) 6.23d(8.1)

2! 3.95 (ov) 4.10 (ov)

3/ 4.15 (ov) 4.20 (ov)

4 4.401(9) 4.23 (ov)

5" 3.68m 4.10m
6"" 4.07 (ov) 4.32dd(12, 4)

4.25 (ov) 4.68d(12)

1 5.85brs 4.98d(7.8)

21 4.62brs 3.93t(9)

3/ 4.49 (ov) 4.13 (ov)

A 4.25 (ov) 4.39 (ov)

5/ 4.84m 3.68m
6" 1.70d(6) 4.09 (ov)

4.25 (ov)

1HIHHI 583 bl’S
2HIHIH 461 brS
gl 4.51dd(9, 3)

4IIIIIIII 425 (OV)

SIIHIHI 485 m

6HIHIII 170 d(6)
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Table 3-5-40: 'H 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 3.33dd(11.6, 3.34dd(11.6, 3.30dd(10.6, 3.27dd(11.7, 3.24dd(11.7,
3.6) 4.0) 4.0) 4.1) 4.1)

12 5.40brs 5.39brs 5.42brs 5.42 t-like(3.1) 5.40t-like(3.1)

18 - - - 3.18dd(13.6, 3.16dd(13.6,

3.7) 3.8)

23 1.23s 1.22s 1.255s 1.28s 1.24s

24 1.08s 1.06s 1.07 s 1.13s 1.09s

25 0.88s 0.845s 0.86s 0.85s 0.825s

26 0.98s 1.18s 1.19s 1.07 s 1.05s

27 1.28s 1.23s 1.37s 1.25s 1.24s

29 0.87s 0.865s 0.88s 0.91s 0.89s

30 0.87s 0.87s 0.90s 0.88s 0.86s

1! 4.81d(7.6) 4.85d(7.6) 4.78d(5.6) 4.84.d(6.0) 4.81d(6.0)

1" 6.22d(8.0) 6.56brs 6.39brs 6.24brs 6.19brs

6" - 1.70d(5.2) 1.63d(6.0) 1.53d(6.1) 1.51d(6.2)

1" 4.97d(7.6) 6.14d(8.0) 5.43d(8.0) 5.85d(5.4) 5.83d(5.5)

1" 5.83brs 4.90d(7.6) 6.21d(8.0) 4.95d(7.8) 4.98d(7.8)

6" 1.68 d(6.4) - - - -

1 5.76brs 5.00 d(7.6) 5.10d(7.8) 6.28d(8.1)

6" 1.68d(6.0) - - -

1 5.79brs 5.42d(1.4)

6" 1.68d(6.0) 1.58d(5.8)

g 6.31d(8.1)

Table 3-5-41: 'H 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 0.77 m,
1.30t-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 3.33dd(11.0, 4.3) 3.30dd(11.0, 4.1)  3.22 3.32dd(3.9,12.0) 3.28brd

5 0.80 0.78 0.73 0.78d(11.8) 0.66 brd(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)

1.63 1.60 1.58 1.61d(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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3.5 Oleanane-type Saponins = 159

H 3-5-151 3-5-152 3-5-153 3-5-154 3-5-155
15  2.29m, 1.15 2.31brt(12.9) 2.29brt(12.7)  2.30brt(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  3.17brd(13.4) 3.18dd(13.9,3.8) 3.17brd(13.1) 3.17dd(4.1,13.5) 3.15dd(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 1.27s 1.285s 1.20s 1.28s 1.23s
24 0.95s 0.97s 1.05s 0.97s 1.05s
25  0.86s 0.87s 0.82s 0.865 0.81s
26 1.08s 1.09s 1.06s 1.08s 1.05s
27 1.24s 1.24s 1.22s 1.24s 1.21s
29  0.88s 0.88s 0.87s 0.87s 0.865s
30 0.86s 0.87s 0.85s 0.865s 0.85s
1’ 4.75d(7.1) 4.75d(7.3) 4.84d(5.9) 4.73d(7.3) 4.84d(6.5)
2! 4.52 3.98 4.731(7.2) 4,55 4.25m
3/ 4.19 4,09 4,32 4.16 4.25m
4! 4.44 4.05 4.48brd(6.2)  4.39 4.45br d(10.5)
5’ 4.26,3.79 4.28 4.25 4.20 4.56t-like(9)
3.68brd(11.0) 3.74brd(10.4) 3.74brd(11.7)
1" 5.24 5.24.d(6.9) 5.19d(7.2) 5.33d(7.9) 5.32d(7.5)
2" 447 4.481(7.9) 4.47 4.00 4.07m
3" 447 4,12 4,13 4.26 4.15m
4" 432 4,25 4,32 4.28 4.23m
5" 4.26,3.98 4.30 4.28 3.91 3.87m
3.78brd(12.3) 3.73brd(10.8)
6" 4.50, 4.45 4.39brd(12)
4.45brd(12)
1" 6.23d(8.1) 6.24d(8.2) 5.44d(7.8) 5.16 d(7.9) 6.23d(7.5)
2" 4.0 4,09 4,00 4.05 4,09 m
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"  4.68brd(10.4) 4.69brd(11.4) 4.34,4.24 4.49, 4.25 4.30m
4.31 4.30 4.66 d(10.0)
1" 5.00d(7.7) 5.01d(7.9) 6.25d(7.7) 6.23d(8.2) 5.00d(8.0)
2" 3,96 3.96 4.12 4.11 3.96 brt(8.5)
3" 4.15 4.15 4.20 4.21 4,16 m
4" 416 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 4.43brd(11.0) 4.68brd(10.4)

1HIH
2HIH
3IHII
4/””
5HIII

nm
6

4.31 4.31
5.02d(7.8)
3.97
4.15
4.16
3.85
4.44brd(11.4)
4.32

4.69d(10.7) 4.30m

4.32 4.39brd(12)

5.01d(7.6)
3.97
4.15
4.17
3.86
4.44
4.31

Table 3-5-42: Cos, MFs, and TSs of oleanane-type saponins 3-5-156~3-5-221.

No. Compounds MFs Test Refer-
solvents ences

3-5-156 arganine A Ce4H104033  CD30D [131]
3-5-157 arganine B Ce3H102033  CD30D [131]
3-5-158  butyroside D C57Hg0059 Cs;DsN [132]
3-5-159  butyroside B C57Hg,0,8 CsDsN [133]
3-5-160  3-0-(B-D-glucopyranosyl)-28-0-(a-L- Cs5,Hgs 054 CD;0D [134]

rhamnopyranosyl-(1—3)-B-D-xylopyranosyl-

(1—>4)-a-L-rhamnopyranosyl(1—2)-a-L-

arabinopyranosyl)-16-a-hydroxyprotobassic acid
3-5-161 platycoside G1 CesH104034,  C5Ds5N [135]
3-5-162  platycoside G2 C59Hg039 Cs;DsN [135]
3-5-163  beciumecine 2 C59Hge 058 DMSO-dg [136]
3-5-164  beciumecine 1 CesH10403,  DMSO-dg [136]
3-5-165 centellasaponin D C4gH78019 CsDsN [137]
3-5-166  3-0-(B-D-glucopyranosyl)-28-0-(a-L- CesH10203, CD30D [134]

rhamnopyranosyl-(1—3)-B-D-xylopyranosyl-

(1—4)[a-L-rhamnopyranosyl(1—3)]a-L-

rhamnopyranosy(1—2)a-L-arabinopyranosy

protobassic acid
3-5-167  3-0-(B-D-glucopyranosyl-(1—3)-B-D- Cs5,Hg, 054 CDs0D [134]

glucopyranosy)-28-0-(a-L-rhamnopyranosyl-

(1—3)-B-D-xylopyranosyl(1—4)-a-L-

rhamnopyranosyl(1—2)-a-L-

arabinopyranosyl) probassic acid
3-5-168 combreglucoside C36Hs5015 CsDsN [138]
3-5-169 madlongiside C C35Hs56010 CsDsN [139]
3-5-170 madlongiside D C41He6014 CsDsN [139]
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Table 3-5-42 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-5-171 sideroxyloside B CegH110035 CD30D [140]
3-5-172 platycoside G3 Ce3H10203; CsDsN [135]
3-5-173 desacylbellidioside B, CesH10403¢ CDs0D [141]
3-5-174 bellisoside A Ce3H100029 CsDsN [142]
3-5-175 bellisoside C Ce3H102058 C;DsN [142]
3-5-176 bellisoside D Cg5H104029 CsDsN [142]
3-5-177 bellisoside E Ce3H102058 CsDsN [142]
3-5-178 conyzasaponin F CegHi110036 CsDsN [143]
3-5-179 masonoside C CgoH132036 CDs0D [144]
3-5-180 2a,30,19a,23-tetrahydroxyolean-12-ene-28-0-8- C34H5504, CDs0D [145]

D-galactoside

3-5-181 bellidioside A CsgHg, 057 CD50D [146]
3-5-182  3-B-0-[a-L-rhamnopyranosyl(1—3)-B-D- C4oH78050 CD;0D [147]

glucuronopyranosyl]22p, 3B,23-trihydroxyolean-
12-en-28-oic acid-28-0-B-D-glucopyranosyl

ester
3-5-183 mimusin CesH10403; C;DsN [148]
3-5-184 bellidiastroside B C53HggO0y3 CD5;0D [149]
3-5-185 bellidiastroside Up, C47H76040 CD30D [149]
3-5-186 asteryunnanoside A C42Heg014 CsDsN [150]
3-5-187 polygalasaponin XI Cs4HggOys CsDsN [151]
3-5-188 julibroside J,q Cio4H165NO4g  C5DsN [152]
3-5-189 julibrosides Jo C101H160049  C5DsN [153]
3-5-190 leonticin D C53Hgg0y3 CsDs5N- [126]

CD;0D

3-5-191 aralia-saponin VIII CeoHogO039 CsDsN [119]
3-5-192 leiyemudanoside A C47H76019 CsDsN [154]
3-5-193 leiyemudanoside B C59Hgg 058 C;Ds5N [154]
3-5-194 aster saponin G C57Hg,046 Cs;DsN [155]
3-5-195 rivaloside C C44H70016 CsDsN [156]
3-5-196 spinoside C5 C4gH78019 CsDsN [157]
3-5-197  3-B-0-[a-L-rhamnopyranosyl(1—3)-B-D- C4gH76019 CD;0D [147]

glucuronopyranosyl]2, 33-dihydroxyolean-12-

en-28-oic acid 28-0-B-D-glucopyranosyl

ester
3-5-198 3-O-a-L-arabinopyranosyl echinocystic Cs3Hgg 057 CsDsN [85]

acid-28-0-a-L-rhamnopyranosyl-(1—4)-B-D-

glucopyranosyl-(1—6)-B-D-glucopyranosyl]

ester
3-5-199  3-0-[B-D-glucopyranosyl-(1—3)]-[8-D- Ce5H106032 C;Ds5N [158]

glucopyranosyl-(1—2)]-a-L-arabinopyranosyl
echinocystic acid 28-0-[a-L-rhamnopyranosyl-
(1—4)-B-D-glucopyranosyl-(1—6)-
B-D-glucopyranosyl] ester
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Table 3-5-42 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-5-200  3-0-[B-D-3-O-trans-coumaroyl-glucopyranosyl- C74H112034,  C5DsN [158]
(1—3)]-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl echinocystic
acid-28-0-a-L-rhamnopyranosyl-(1—4)-B-D-
(1—6)-B-D-glucopyranosyl] ester
3-5-201 shimadoside A Cs57Hgp04¢ CsDsN [159]
3-5-202  gleditsioside ) C74H120039  C5DsN [122]
3-5-203 leonticin H CsoH114036  CsDsN- [126]
CD5;0D
3-5-204  3-0-[B-D-glucopyranosyl-(1—2)-B-D- C;1H116037  CsDsN [117]
glucopyranosyl-(1—3)-B-D-glucopyranosyl-
(1—3)-a-L-arabinopyranosyl]-echinocystic
acid-28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl(1—6)-B-D-glucopyranosyl]
ester
3-5-205  aralia-saponin VI Cs54HggOyy CsDsN [119]
3-5-206 astersedifolioside B CsgHg, 055 CD50D [160]
3-5-207  leiyemudanoside C C59Hg6 057 CsDsN [154]
3-5-208 latifoloside B C47H76017 Cs;Ds5N [161]
3-5-209 latifoloside C C53Hgg 057 CsDsN [161]
3-5-210  3-O-[B-D-glucopyranosyl-(1—2)-a-L- C47H76018 CsDsN [118]
arabinopyranosyl]-hederagenin-28-0-8-D-
glucopyranosyl ester
3-5-211  symphytoxide B CesH10603,  CD30D [162]
3-5-212  3-O-[a-L-thamnopyranosyl-(1—2)-a-L- CesH104030  Cs5DsN [85]
arabinopyranosyl]-hederagenin
28-0-{a-L-rthamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-[3-D-xylopyranosyl-
(1—2)-1B-D-glucopyranosyl} ester
3-5-213  3-O-[a-L-thamnopyranosyl-(1—2)-a-L- CesH104030 Cs5DsN [85]
arabinopyranosyl]-hederagenin
28-0-{a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-[a-L-arabinopyranosyl-
(1—2)]-B-D-glucopyranosyl} ester
3-5-214  aralia-saponin IX Cs3HggOy3 CsDsN [119]
3-5-215  leonticin F CesH106032  C5DsN- [127]
CD5;0D
3-5-216  3-O-[a-L-arabinopyranosyl]-hederagenin Cs3Hgg 053 CD50D [163]

28-0-[B-D-glucopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester
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Table 3-5-42 (continued)

No.

Compounds

MFs

Test
solvents

Refer-
ences

3-5-217

3-5-218

3-5-219

3-5-220

3-5-221

3-0-[B-D-glucopyranosyl-(1—2)-B-D-
glucopyranosyl] hederagenin
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester

3B-0-B-D-galactopyranosyl-(1—3)-a-L-
rhamnopyranosyl-(1—2)-a-L-arabinopyranosyl-
23-hydroxyolean-12-en-28-oic acid
28-0-a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl
ester

hederagenin 3-0-[8-D-glucopyranosyl-(1—4)-B-
D-glucopyranosyl-(1—4)-B-D-glucopyranosyl]-
28-0-B-D-glucopyranoside
3-0-[B-D-glucopyranosyl-(1—2)-a-L-
arabinopyranosyl]-27-hydroxy oleanoic acid
28-0-[B-D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester

spinoside C1

CeoHos029

C65H106031

CSAHSSOZA

C53Hgs 023

CsDsN

CD50D

CD50D

CsDsN

CsDsN

[164]

[165]

[166]

[118]

[158]

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



164 —— 3 Saponins

3-5-160
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3-5-163
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3-5-167

3-5-170

3-5-171
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3-5-177

OH S 3-5-178

HO,,

HO™

3-5-180

|
OH

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



3.5 Oleanane-type Saponins —— 169

3-5-183

3-5-185

3-5-187
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3-5-190
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H

3-5-191

3-5-192

i, O
3-5-193 “
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"OH

3-5-196

3-5-199

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



3.5 Oleanane-type Saponins =— 173

3-5-201

3-5-202 HO
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3-5-204

OH 3-5-206

OH
3.5-207 )
HO "OH
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aOH 3-5-208

HO™ X" BH 3-5-209

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



176 —— 3 Saponins

3-5-212

3-5-213

3-5-214
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3-5-216

{ "OH 3-5.217
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3-5-220

3-5-221

Table 3-5-43: 'H 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 3.56d(3.7) 3.56 d(3.7) - - 4.20m

6 4.47m 4.47m o 5.14brs a5.23m 4.99brs

12 5.42 5.42 5.72brs 5.73brs 5.52dd(3.4, 3.6)

16 4.47 4.47 B5.16brs  B5.19brs -

18 3.09dd(14.5,4.0) 3.09dd(14.5,4.0) 3.60m 3.65m 3.21dd(4.6, 13.7)

19 2.28 2.28 - - -

23 - - - - 4.00d(10.3)
4.34d(10.3)

24 0.88s? 0.88s® 1.97s 2.01s 1.71s

25 0.98s® 0.98s® 2.27s 2.255 1.69s

26 1.06s9P 1.06s9P 1.65s 1.69s 1.68s

27 13059 13059 1.80s 1.79s 1.21s

29 13459 13459 1.00s 1.00s 0.90s

30 1.60s9P 1.60s® 1.165s 1.185s 0.88s

1! 4.31d(7.7) 4.31d(7.7) 5.29d(7.4) 5.24d(7.5) 6.15d(8.2)

1" 4.45d(7.6) 4.45d(7.6) 6.42brs 6.48brs 4.94d(7.9)

1" 5.61d(3.9) 5.61d(3.9) 5.70brs 5.68brs 5.77brs

6" 1.66d(6.8) 1.68d(5.3) 1.66d(6.1)

1" 5.07 d(1.0) 5.07 d(1.0) 5.04d(6.4) 5.10d(7.2)

5 3.76 3.76m - -

6" 1.30d(6.1) 1.30d(6.1)

1" 4.55d(7.7) 4.55d(7.7) 6.12d(2.3) 6.23d(2.2)

1" 5,14 d(1.6) 5.25d(2.9)

SIHIH 3.99m _

6" 1.24d(6.2)

ODThe 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: 'H 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 4.14bm

3 3.60d(4) 4.46~4.55m 4.51~4.44m 3.57 3.45d(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 4.26bm 4.32bm

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 5.41t(3) 5.63brs 5.56brs 5.27t(3.6) 5.27t(3.4)

15 1.81,1.43 1.34brd(8.6) 1.24brd(8.0) 1.65, 0.98 1.65,0.96
1.71~1.81m

16 4.48m 5.26 brs 5.18brs 1.92,1.58 1.92, 1.60

18 3.08dd(14, 3) 3.53t(13.3) 3.52t(13.3) 2.86dd(13.8, 4.3) 2.87dd(13.6, 4.0)

19 2.28t(13.5),1.04 1.41~1.44m 1.39~1.50 m 1.65, 1.06 1.64,1.06
2.77t(13.3) 2.72t(13.3)

21 - 2.24brd(10.0)  2.19~2.33m 1.33,1.14 1.32,1.16
2.351(9.6)

22 - 2.15brt(9.6) 2.11~2.16 m 1.66, 1.44 1.68, 1.42
2.35(9.6) 2.19~2.33m

23 3.41d(12.5) 3.82~3.90m 3.85~3.87m 3.78, 3.69 3.55,3.19

3.73d(12.5) 4.66d(8.0) 4.60d(8.0)

24 1.34s 4.01~4.04m 3.95~3.96 m 4.48,3.55 1.19bs

25 1.62s 1.385s 1.34s 1.53bs 1.52bs

26 1.05s 1.08s 1.01s 0.93bs 0.93bs

27 1.31s 1.68s 1.63s 1.06 bs 1.05bs

29 0.88s 1.01s 0.94s 0.88bs 0.88bs

30 0.98s 1.12s 1.06s 0.89bs 0.90bs

1 4.50d(8) 4.83d(7.3) 4.80d(7.6) 4.29d(7.7) 4.29d(7.6)

2" 3.351(8.5) 4.071(7.3) 4.001(7.6) 3.04 3.05

3’ 3.40m 4.02~4.04m 3.95~3.96 m 3.13 3.131(8.3)

4" 3.40m 3.82~3.90m 3.87~3.87m 3.04 3.07

5" 3.65brd(6.5) 4.11dd(3.8,7.5) 4.10dd(3.3,7.4) 3.05 3.07

6 5.01brd(7.5) 4.80brd(7.1) 3.62 3.62bd(10.7)
3.82~3.90m 3.73~3.75m 3.42 3.41dd(10.7, 2.4)

1" 5.59d(4) 4.74d(8.2) 4.69d(7.2) 5.64d(1.8) 5.68d(1.2)

2" 3.81m 4.02~4.04m 3.95~3.96 m 3.62 3.61

3" 3.86m 4,18~4.21m 4,08~4.16 m 3.79 3.81

4" 3.86m 4,18~4.21m 4,08~4.16 m 3.68 3.70

5" 3.51brd(12.5) 4.18~4.21m 4.08~4.16m 3.76 3.79

3.92d(12.5) 3.32 3.32
6" 4.74brd(8.2) 4.71brd(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" 5.10brs 5.15d(7.5) 6.45brs 4.77d(1.4)  4.70d(1.5)
2 3.86m 4.02~4.04'm 4.38~4.45m 3.65 3.77dd(1.5, 2.4)
3" 3.86m 4.82~3.90 m 3.87m 3.66 3.70dd(2.4, 9.0)
4" 3.581(9.5) 4,18~4.21m 4,38~4.45m 3.45 3.581(9.0)
5" 3.72m 3.481(10.1) 4.51~4.55m 3.50 3.53dd(9.0, 5.7)
4.38~4.45m
6" 1.30d(6) 1.14d(6.3)  1.11d(5.7)
1" 4.54d(7.5) 6.43brs 5.73brs 4.44d(7.7) 5.11d(4.3)
21 3.341(8.5) 4.48~4.51m 4.38~4.45m 3.11 3.90
3/ 3.46 1(9) 4.82~3.90 m 3.32
4" 3.53td(9, 4) 4,36~4.38m 4.22~4.28m 3.33 3.98d(9.3)
4.46~4.48m 3.58d(9.3)
5 3.22dd(11, 9) 4.82~3.90m 4.22~4.28m 3.71 3.37
3.87dd(11, 5) 3.09 3.33
6" 1.61d(6.0)
1 5.14brs 5.76 brs 4,99 d(8.0) 5.01d(1.8)  4.54d(7.9)
21 3.95dd(3, 1.5) 4.02~4.04m 3.95~3.96 m 3.68 3.061(7.9)
3 3.71dd(9.5,3.5)  4.02~4.04m 4.08~4.16 m 3.49 3.331(7.9)
4" 3.38(9.5) 4.36~4.38m 4.08~4.16m 3.18 3.34dd(7.9, 4.4)
5 3.96 dq(9.5, 6) 4.36~4.38m 3.95~3.96m 3.88 3.72dd(4.4,11.7)
3.05
6" 1.24.d(6) 1.71d(5.2) 4.60brd(6.8)  1.09d(6.3)
4.014(7.7) 3.73~3.75m
1 5.03d(7.7) 4.93d(1.6)
2 4.01t(7.7) 3.67 dd(1.6, 2.9)
3 4.18~4.21m 3.48dd(2.9, 9.1)
4 3.18dd(9.5, 9.1)
5 4,02~4.04'm 3.91dd(9.5, 6.2)
6" 4.65br d(8.0) 1.08d(6.2)
3.82~3.90m

Table 3-5-45: 'H 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 brd(14) 1.20, 2.05 ax1.39brt(13) - al1l.35m
2.06 eq2.30dd(13, 4) B 2.40dd(14.5,
2.5)
2 4.32m(9.5) 4.32m(9) ax4.40m 4.59m 4.62m
3 3.60d(4) 3.58d(4) ax3.93m 4.34d(4.0) 4.32d(4.0)
5 1.30 1.32 ax1.93brs a2.41brs a1.92brs
6 4.46m 4.46m eq 5.01brs 5.16 brs 5.14dd(3.0, 3.0)
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H 3-5-166 3-5-167 3-5-168 3-5-169 3-5-170
7 1.49brd(14) 1.80 eq2.00m - o 2.08m
1.80 brd(14) 1.55 ax2.00m B2.00m
9 - - 2.16m - a1.91dd(12.0,
6.0)
11 2.13,1.99 1.98,2.13 2.34m,2.15m - a2.11ddd(12.0,
6.0, 3.5)
B 2.36ddd(12.0,
12.0, 6.0)
12 5.35t(3) 5.35t(3) 5.55m 5.56 dd(3.0, 5.56 dd(3.5, 3.5)
3.0)
15 - - ax 2.45brt(13) - al1l.35m
eq 1.25brd(13) B2.26m
16 - - ax2.78brt(13) -
eq2.10m
18 2.93dd(12, 4) 2.93dd(14, 4) 3.46brs 3.30dd(13.0, 3.33dd(15.5, 5.0)
4.0)
19 - 1.20,1.75 eq 3.55d(4) - o 1.84dd(15.5,
15.5)
B 1.29dd(15.5,
5.5)
21 - - ax1.97m - al1.35m
eq 1.00 brt(12) B 1.14ddd(11.0,
3.5, 3.5)
22 - - 2.00m - a 1.73ddd(11.0,
3.5,3.5)
1.90m B2.00m
23 3.39d(12) 3.42d(12.5) 4.35d(11) 4.05d(11.0) 4.01d(10.0)
3.71d(12) 3.73d(12.5) 4.03d(11) 4.36d(11.0) 4.34d(10.0)
24 1.30s 1.30s 1.69s 2.06s 2.03s
25 1.61s 1.61s 1.75s 2.29s 2.27s
26 1.06s 1.06s 1.70s 1.73s 1.69s
27 1.13s 1.13s 1.51s 1.23s 1.24s
29 0.90s 0.90s 1.10s 0.89s 0.89s
30 0.94s 0.94s 0.92s 0.95s 0.98s
1/ 4.49d(7.5) 4.50d(7) 6.25d(8) 6.28d(5.8) 6.43d(4.0)
2! 3.321(8) 3.481(8) 4.141(9) 4.59m 4.62m
3/ 3.40m 3.53t(8) 4.20t(9) 4.32m 4.50m
4 3.40m 3.45dd(9, 7) 4.29t(9) 4.42m 4.38m
5/ 3.61d(9) 3.32m 4.20m 4.39m 3.91dd(11.0, 3.5)
3.91dd(11.0, 4.50m
2.0)
6 3.71dd(12,4) 4.35m
3.88dd(12, 2) 4.35m
1" 5.65d(4) 4.56 d(7.5) 5.96brs
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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 3.28dd(9, 7.5) 4.62m
3" 3.86m 3.32m 4.54dd(9.5, 3.5)
4" 3.83m 3.35t(9) 4.30dd(9.5, 9.5)
5" 3.51dd(11, 3) 3.32m 4.50m

3.93dd(11, 2)
6"

1" 5.06brs

2" 3.94m
3" 3.90m
4" 3.72t(9)
5" 3.80m

6" 1.27 d(6)

1" 5.13d(1.5)

21 3.97dd(3, 2)

3" 3.70dd(9, 3)

4 3.39t(9)

5 3.98m

6" 1.24d(6)

1" 4.50d(7.5)

2" 3,28dd(8, 7.5)

3" 3.41t(8)

4" 3,53td(9, 3)

5" 3.16dd(11.5, 9.5)
3.87dd(11.5, 5)

1" 5.05brs

2" 4,06 dd(3, 1.5)

3" 3,74 .dd(9.5, 3)

4" 3,41 4(9)

5" 3.80m

6" 1.25d(6)

3.63dd(12, 6)
3.81dd(12, 2.5)
5.63d(4)
3.83m

3.84m

3.84m
3.50d(9)
3.90d(9)

5.10brs
3.86brs
3.85d(6)
3.56t(9)
3.74m
1.28d(6)
4.51d(7.5)
3.29t(8)
3.481(8)
3.52m
3.21dd(12, 10)
3.85dd(12, 2)
5.13d(1.5)
3.95dd(3.5, 1.5)
3.70dd(9.5, 3)
3.391(9.5)
3.99dq(9.5, 6)
1.23d(6)

Table 3-5-46: 'H 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, 1.90 m
1.24 (4.0, 14.0)
2 442m 4.40~4.45m  4.25 (ca. 3.5) 4.81ddd(3.5, 3.5,3.5) 3.66ddd(11.0,
3.9,3.0)
3 - 4.40~4.45m  3.73 (3.5) 4.35d(3.5) 3.35d(3.0)
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Table 3-5-46 (continued)

3.5 Oleanane-type Saponins =— 183

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
1.68~1.76 m  1.47

9 - 1.86~2.11m 1.68 - 1.85m

11 - 1.86~2.11m 2.03,1.98 - 2.00m

12 5.45brt 5.46 brs 5.38 (3.5, 3.5) 5.63dd(3.0, 3.0) 5.33m

15 - 1.27brd(8.0) 1.76 (3.5,15.0) - 1.70m
1.86~2.11m  1.52 (3.0, 15.0)

16 - 5.15brs 4.52 5.15brs 0.89m

18  3.05dd 3.52t(13.3)  3.00(4.0,14.5)  3.40dd(13.5, 3.5) 3.05

(13.5, 3)

19 1.82m 1.47~1.50m  2.34(13.6, 14.5) 2.74dd(13.5, 13.5) 3.26 d(5.8)
2.67t(13.2)  1.09 (4.0, 13.6)

21 - 2.20~2.29m  1.98,1.22 - 1.75m

2 - 2.20~2.29m  2.00, 1.83 - 2.35m

23 - 3.88~3.94m 3.38 4.35d(11.0) 3.25dd(9.0, 9.0)
4.65~4.70m  3.32 3.74d(11.0) 3.48 dd(9.0, 9.0)

24 1.40s 1.455s 0.94s 1.39s 0.67s

25  1.71s 1.255s 1.36s 1.58s 1.02s

26 1.23s 1.05s 0.83s 1.18s 0.75s

27 1.16s 1.63s 1.43s 1.78s 1.30s

29  1.00s 0.91s 0.92s 0.93s 0.93s

30 1.04s 1.06s 0.965s 1.045s 0.94s

1 4.54m 4.79d(7.2) 5.18d(1.8) 5.17 d(7.5) 5.37 d(1.0)

2 - 4.03~4.06m  3.99 (3.5, 1.8) 4.03dd(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 4.24dd(9.0, 8.0) 3.28m

5 - 4.08~4.11m  4.04(6.2,9.5) 3.92ddd(9.0, 5.0,2.0) 3.30m

6 - 5.01~5.15m  1.29d(6.2) 4.33dd(11.5, 5.0) 3.26 dd(9.8)
3.88~3.94m 4.48dd(11.5, 2.0) 3.82dd(10.1)

1" 5.76d(3.3)  4.92d(7.6) 5.42d(8.1) 6.03d(8.0)

2" - 3.88~3.94m  3.97 4.50 dd(9.0, 8.0)

3" - 4,15~4.17m 3.78 4,28dd(9.0, 3.5)

4" - 4.15~4,17m  3.68 5.52d(3.5)

5" - 3.88~3.94m 3.77 4.02 (ov)

6" 4.65brd(7.7) 1.26d(6.5) 1.25d(6.0)
3.88~3.94m

OAc 2.00s(4"-0Ac)

1.985(2"""-0Ac)

1" 5.13brs 6.39brs 5.20d(1.5) 6.08d(1.0)

2" - 4.65~4.70m  3.96 6.01dd(3.0, 1.0)

3" - 3.88~3.94m 3.86 4.80dd(9.0, 3.0)

VAL 4.23~4.28m  3.58 4.20dd(9.0, 9.0)
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184 — 3 Saponins

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 4.48dq(9.0, 6.0)
4.23~4.28m
6" 1.34 1.35d(6.4) 1.76d(6.0)
1" 5.37 5.65brs 5.14d(1.2) 5.17d(7.5)
M 3.88~3.94m 4.18(1.2,3.5) 4.06dd(8.0,7.5)
3 - 3.88~3.94m 3.81 4.21dd(8.0, 8.0)
AL 4.23~4.28m 4.12 4.12ddd(10.5, 8.0, 4.5)
L 4.23~4.28m 3.78,3.68 3.52dd(10.5, 10.5)
4.21dd(10.5, 4.5)
6" 1.63 (ov)
1" 5.20brs 5.15d(7.6)  4.53d(7.7) 6.15d(1.0)
Q! 4.03~4.06m 3.42(ca.8.0) 4.76dd(3.0, 1.0)
3/ 3.88~3.94m 3.51(8.7,8.7) 4.59dd(9.0, 3.0)
4 4.15~4.17m 3.57 4.31dd(9.0, 9.0)
5/ 3.52(9.6) 3.94,3.28 4.93dq(9.0, 6.0)
6" 1.34 1.66d(6.0)
1" 4.72d(7.7)  6.26brs 4.90d(1.6)
21mm _ 5.65brs 3.96 (3.4, 1.7)
3 - 3.83 (9.5, 3.4)
VAL - 4.15~4.17m 3.42(9.5,9.5)
4.88d(7.8)
LR 4.23~4.28m 3.85(9.5, 6.3)
6/ 1.28d(6.5)
lHIIHI 5‘37

Table 3-5-47: 'H 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 4.75ddd 4.75ddd 4.75ddd 4.83 4.31ddd
(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 4.41d(3.5) 4.41d(3.5) 4.40d(3.5) 4.35 3.61d(3.0)
12 5.66dd(3.0,3.0) 5.68dd(3.5,3.5) 5.68dd(3.0,3.0) 5.64brs 5.32dd(3.0, 3.0)
16 5.20brs 5.23brs 5.22brs 5.25 4.46brs
18 3.42dd(13.5, 3.43dd(13.0, 3.43dd(13.5, 3.61dd(14.0, 2.95dd(13.5,
4.0) 4.0) 3.5) 3.7) 3.5)
19 2.75dd(13.5, 2.76 dd(13.0, 2.76dd(13.5, ax 2.30dd
13.5) 13.0) 13.5)
(13.5, 13.5)
23 3.72s 3.72brs 3.72s 3.68d(10.5) 3.24d(9.5)
4.34d(10.5) 3.59.d(9.5)
24 1.23s 1.23s 1.235s 1.37s 0.78s9
25 1.58s 1.58s 1.58s 1.61s 0.88s®

printed on 2/13/2023 3:11 AMvia

. Al use subject to https://ww.ebsco.confterms-of-use



EBSCChost -

Table 3-5-47 (continued)

3.5 Oleanane-type Saponins =— 185

H 3-5-175 3-5-176 3-5-177 3-5-178 3-5-179
26 1.20s 1.21s 1.20s 1.17s 0.92s®
27 1.76s 1.77s 1.76s 1.77s 0.96s9
29 0.93s 0.93s 0.93s 1.01s 1.27s9
30  1.02s 1.045s 1.04s 1.18s 1.3959
1’ 5.78d(1.0) 5.79.d(1.0) 5.78d(1.0) 5.17 d(7.8) 4.43d(7.8)
2! 4.72dd(3.0,1.0) 4.73dd(3.5,1.0) 4.72dd(3.5,1.0) 4.01 -
3/ 4.60dd(9.0,3.0) 4.60dd(9.0,3.5) 4.60dd(9.0,3.5) 4.17 -
4! 4.30dd(9.0,9.0) 4.31dd(9.0,9.0) 4.30dd(9.0,9.0) 4.24 -
5’ 4.94dq(9.0,6.0) 4.61dq(9.0,6.0) 4.61dq(9.0,6.0) 3.91m -
6' 1.62 d(6.0) 1.62d(6.0) 1.62d(6.0) 4.34, 4.47 -
1" 6.06d(8.0) 6.06 d(8.0) 6.06 d(8.0) 6.60brs 4.24d(6.5)
2" 4.54dd(9.0,8.0) 4.53dd(9.0,8.0) 4.53dd(9.0,8.0) 4.50 3.55dd(8.0, 6.5)
3" 4.32dd(9.0,3.5) 4.33dd(9.0,3.5) 4.33dd(9.0,3.5) 4.59 -
4" 5.57d(3.5) 5.52d(3.5) 5.51d(3.5) 4.45 -
5" 4.05q(6.0) 4.02 q(6.5) 4.03q(6.5) 3.99, 4.61 -
6"  1.32d(6.0) 1.25d(6.5) 1.25d(6.5)
1" 6.27 d(1.5) 6.26 d(1.5) 5.59d(1.2) 5.43 d(8.0)
2" 2.63dd(14.0, 4.79dd(3.0,1.5) 4.78dd(3.0,1.5) 4.75brs 3.92dd(9.0, 8.0)
5.0)
2.73dd(14.0,
8.0)
3" 4.57ddd 4.66dd(9.0,3.0) 4.66dd(9.0,3.0) 4.45 4.06dd(9.0, 3.5)
(8.0, 6.0, 5.0)
4" 1.37d(6.0) 4.36dd(9.0,9.0) 4.36dd(9.0,9.0) 4.48 5.39d(3.5)
5" 4.52dq(9.0,6.0) 4.53dd(9.0,6.0) 4.35 3.89q(6.5)
6" 1.77 d(6.0) 1.76 d(6.0) 1.71d(6.2) 1.07 d(6.5)
1" 6.23d(1.0) 5.04d(7.8) 5.04d(7.8) 5.97 d(4.8) 5.41d(1.5)
2" 4.80dd(3.0,1.0) 4.09dd(8.0,8.0) 4.09dd(8.0,8.0) 4.83d(4.8) 3.95dd(3.5, 1.5)
3" 4.66dd(9.0,3.0) 4.24dd(9.0,8.0) 4.23dd(9.0, 8.0) -
4" 4.34dd(9.0,9.0) 4.09ddd 4.09 ddd 4.16 -
(10.0,9.0,5.0)  (10.0,9.0,5.5)  4.55d(9.1)
5" 4.47dq(9.0, 6.0) 3.46dd(10.5, 3.46 dd(10.5, 4.08 -
10.0) 10.0)
4.16 dd(10.5, 4.16 dd(10.5,
5.0) 5.5)
6" 1.73d(6.0) 1.32.d(6.0)
1" 5.03d(8.0) 6.24d(1.0) 6.23d(1.0) 5.29.d(7.8) 4.48d(7.8)
2" 4,08dd(8.0,8.0) 4.81dd(3.5,1.0) 4.80dd(3.5,1.5) 3.90 -
3" 4,23dd(8.0,8.0) 4.61dd(9.0,3.0) 4.60dd(9.0,3.5) 4.18 -
4" 4,10 ddd 4,34dd(9.0,9.0) 4.33dd(9.0,9.0) 4.00 -
(10.5, 8.0, 5.0)
5" 3.46 dd(10.5, 4.96dq(9.0,6.0) 4.95dq(9.0,6.0) 3.35dd(11.0, -
10.5) 10.6)
4.16 dd(10.5, 4.08
5.0)
6" 1.67d(6.0) 1.67 d(6.0) -
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186 —— 3 Saponins

Table 3-5-47 (continued)

H 3-5-175 3-5-176 3-5-177 3-5-178 3-5-179
1" 6.23d(1.0) 6.48d(0.9) 4.48d(7.8)
2" 4,80dd(3.0,1.0) 2.64dd(15.5, 5.10brs -
5.5)
2.73dd(15.5,
7.5)
3" 4.60dd(9.0,3.0) 5.49ddd(7.5, -
6.0, 5.5)
4" 4,32dd(9.0,9.0) 1.26 d(6.0) 4.14, -
4.59d(8.9)
5" 4.50dq(9.0, 6.0) 4.24 -
6" 1.67d(6.0)
Qrmm 5.27 d(8.0)
Qinm 2.01s 4.52
g 4.09
4 4.50
L 4.10
6" 4.38
2a 2.61~2.74(ov) 4.23dd(7.5, 5.0)
2.75~2.84 (ov)
3a 5.48~5.60 (ov)
4a 1.30d(6.0)
8a 2.451(7.0)
2.461(7.0)
10a 2.451(7.0)
2.461(7.0)
2b 2.61~2.74(ov)
2.75~2.84 (ov)
3c 5.48~5.60 (ov)
4c 1.34d(6.0)
2d 2.61~2.74(ov)
2.75~2.84 (ov)
3d 4.57m
4d 1.40 d(6.0)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-48: 'H 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 2.12dd(14.4, 2.5) - - 2.10 2.12
1.22 dd(ca. 15, ca. 4) 1.22 1.16
2 4.37d (ca. 4) 4.36ddd 4.88m 4.36 dd(4.5, 4.32
(3.0, 3.7, 4.0) 3.5)
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Table 3-5-48 (continued)

3.5 Oleanane-type Saponins

— 187

H 3-5-181 3-5-182 3-5-183 3-5-184 3-5-185
3.60d(3.8) 3.62d(3.7) 4.26m 3.66d(3.5) 3.65
1.25 - - 1.34 -
- - 5.03m ca.1.3 -
ca.1.3
7 - - - 1.43,1.43 -
9 1.58dd(11.3) - - 1.61 1.62
11 2.02dd(9.7) - - 2.05 2.01
1.97t(5.3) 1.95 1.97
12 5.33t(3.6) - 5.48 t-like 5.31(3.5) 5.31t
(ca. 3.5)
15 - - - 1.76,1.18 -
16 - - - 2.10, 1.70 -
18  2.89dd(13.7,4.3)  2.88dd 3.27dd(12.5, 2.88dd(13.7, 2.90dd
(13.6, 4.4) 4.0) 4.1) (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 4.13d(11.4) 3.23d(12.5) - 3.65d(11.3) 3.63
4.05d(11.3) 3.78d(12.5) 3.26d(11.3) 3.26
24 1.09s 0.965s 1.855s 0.98s 0.86s%
25  1.32s 1.31s 1.555s 1.335s 0.95s%
26  0.85s 0.84s 2.07s 0.865s 0.98s9
27 1.19s 1.19s 1.20s 1.21s 0.98s9
29  0.95s 0.94s 1.01s 0.95s 1.21s®
30 1.00s 0.965s 0.91s 0.98s 1.33s®
1/ 4.37d(7.7) 4.48 d(8.0) 4.94 d(8.0) 5.46 d(7.8) @
2! 3.29 3.45 dd(8.0, 3.89 3.31 -
9.0)
3/ 3.37 3.59dd(9.0, 4.01 3.40 -
9.0)
4 3.39 3.50 dd(9.0, 4.01 3.41 -
9.0)
5/ 3.30 3.66d (9.0) 3.95m 3.34 -
6' 3.84,3.72 4.05, 3.84,3.75
4.70dd(8.2,
1.0)
1" 5.63d(7.8) 5.22d(1.5) 4.82d(7.7) 5.47 d(7.9) @
2" 3.86 3.97 dd(1.5, 3.88 3.89 -
2.5)
3" 3.83 3.75dd(2.5, 4.09 3.81 -
8.9)
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188 — 3 Saponins

Table 3-5-48 (continued)

H 3-5-181 3-5-182 3-5-183 3-5-184 3-5-185
4" 3.65 3.41dd(8.9, 4.03 3.90 -
9.0)
5" 3.64 4.16m 3.81 3.78 -
6" 4.31dd(1.5) 1.26 d(6.5) 4,38 1.26 d(6.1) -
4.25dd(5.0,11.7) 4.20
1" 5.27 d(1.8) 5.41d(8.0) 6.34d(2.8) 5.13d(1.6) )
2" 4.02dd(3.4) 3.36 dd(8.0, 4.40 3.98dd(1.6, -
9.0) 3.2)
3" 3.69dd(9.3) 3.44.d(9.0) 4.28 3.71 -
4" 3.41(9.3) 3.45dd(9.0, 4.25 3.42 -
9.0)
5" 3.74dd(6.2) 3.38d(9.0) 3.85 3.76 dd -
4.38 (ca. 6, ca. 9)
6" 1.27d(6.2) 3.71dd(12.0, 1.26d(6.4) -
5.0)
3.85dd(12.0,
3.5)
1" 4.58d(7.8) 5.59s 5.16 bs
2 3.31 4.62 4.16dd(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" 3.94dd(2.2) 1.59d(6.1)
3.67 dd(6.4,11.7)
1 4.97d(7.9)
ZIHH 389
3IIIH 403
4IHH 400
5”’” 412
3.41dd(11.0,
0.5)
1IHHI 598 s
2IIIHI 440
3IHH/ 440
4IHIH 418
5/ 4.27m
6" 1.64d(5.8)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
@The data of anomeric protons at § 4.37 d(7.7), 5.39d(8.1), and 4.39 d(7.8) were not assigned in the
literature.
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3.5 Oleanane-type Saponins =— 189

Table 3-5-49: 'H 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 - - - 5.43bs
3 4.17d(3) - - - 3.80bs
12 5.44 t-like 5.60 brs 5.61brs 5.57 brs 5.49 bs
18 3.13dd(14,4) - - - 2.15bs
19 - - - - 3.51bs
23 3.63d(11), 1.18s 1.285s 1.00s® 0.9659
4.29d(11)

24 1.35s 0.99s 1.00s 1.05s9 0.97s®
25 1.48s 0.94s 0.95s 1.09s® 1.08s®
26 1.08s 1.18s 1.14s 1.28s9 1.10s9
27 1.185s 1.89s 1.865s 1.30s® 1.15s®
29 0.86s 1.03s 1.04s 13959 1.20s9
30 0.865s 1.05s 1.08s 1.80s® 1.49s®
0Ac 1.94 5(2-0Ac)
1’ 5.10 d(8) 5.03d(8.5) 4.91d(7.8) 4.80d(7.8) 6.30d(8.1)
2! 4,111(8.5) - - - -
1" 5.36d(8) 4.99d(8.5) 5.15brs 4,72d(7.8) 5.02d(7.7)
6" - 1.48d(5.5) -
1" 6.18d(8) 5.08 d(6.0) 4.98d(7.4) 6.32d(4.4)
2" 4.441(8.5) - - -
1" 5.69d(8) 6.06 d(7.5) 6.03d(7.2) 6.20brs
6" - - - 1.73d(6)
1" 5.91brs 5.88brs 5.16d(7.3)
6" 1.78d(5.5) 1.74d(5.5) -
! 5.35d(7.0) 5.31d(7.5) -
! 6.28brs 6.24brs -
' 4.86 d(8.0) 4.83d(9.5) -
6" 1.35d(6.0) 1.32d(6.1)
qmn 4.83d(8.0) 4.85d(8.0)
6" 1.59.d(5.0) 1.57d(5.0) -
3a 6.881(7.5) 7.02brs -
7a 6.22dd(11.0,17.0) 6.19dd(11.1,17.6) -
8a 5.25d(11.0) 5.21d(11.1)

5.45d(17.0) 5.39d(17.6)
9a 1.83s 4.70s
10a 1.53s 1.49s
3b 7.10t(7.5) 7.02brs
5b 1.71(7.8)
7b 6.31dd(11.0,18.0) 6.19dd(11.1, 17.6)
8b 5.18 d(11.0) 5.21d(11.1)

5.41d(18.0) 5.41d(17.6)
9b 1.93s 1.86s
10b 1.455s 1.52s

DThe 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: 'H 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) 4.12dd(4.0,11.5) 3.98s -

12 5.43brs 5.61brs 5.56brs 5.54s -

16 - 5.25brs 5.05brs - -

18 3.08dd(13.5,3.5) 3.52dd(14, 4) 3.48dd(4.0, 14.0) 3.36dd(14.3,3.8) 2.90dd(13.6,
4.4)

19 1.73m,1.18m - - - _

23 3.63d(10.5) 3.64d(11) 3.64d(11.0) 3.72d(11.4) 1.11s

4.18d(10.5) 4.17 (ov) 4.26d(11.0) 3.92d(11.4)

24 0.75s9 1.00's 1.03s 0.8559 1.11s

25 0.8259 0.94s 0.89s 1.06s9P 1.29s

26 1.03s9 1.03s 1.11s 11459 0.85s

27 1.08s9 1.79s 1.74s 1.24s® 1.18s

29 1.12s59 1.02s 0.94s 3.56 5(2H) 0.94s

30 1.14s59 1.10s 0.97s 12559 0.96s

1" 6.21d(8.0) 4.90d(7.3) 4.98d(7.5) 6.32d(8.1) 4.44 d(8.0)

2" 4.51dd(8.0,8.3) 4.38t(8) 4.27 - -

3" 4.38 4.11 (ov) 4.02 - -

4 436 4.31brs 4.28 - -

5" 4.00 3.73d(11), 4.21 (ov) 3.63 - -

6 4.41 4.48 (ov)

1" 6.65brs 6.26d(8.1) 5.64 d(8.0) 5.04d(7.7) 5.22d(1.5)

2" 4.83 4.051t(9) 4,07 - 3.98d(1.5)

3" 4.58 4.19t(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" 1.77d(6.1) 4.32(ov), 4.69d(12) 4.34(ov) - 1.26 d(6.5)

1" 4.99d(7.8) 5.29d(8.0) 5.91s 5.42d(8.2)

2™ 3.92t(8) 3.99 - -

3" 4.14 (ov) 4.22 - -

4" 4.36 (ov) 3.98 - -

5" 3.72d(10) 3.95 - -

6" 4.11(ov), 4.27 (ov)  4.40 (ov) 1.76 d(6.2) -

1" 5.87 bs 5.13d(8.0)

2M 4.64brs 4.01

3 4.50dd(9, 2) 3.90

4" 4.29 (ov) 4.02

5" 4.87m 4.12

6/ 1.72d(6) 4.44 (ov)

1 6.32d(8.0)

2”’” 415

3IIIII 425

4IHH 430

5”’” 4'02

6" 4.32 (ov)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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3.5 Oleanane-type Saponins = 191

Table 3-5-51: 'H 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 3.26dd(12.0, 4.5) 3.25dd(12.0, 4.5) 3.40m 3.38dd(4, 12) 3.34dd(12.0,
3.0)

5 0.80d(12.0) 0.80d(11.5) - - -

12 5.59 brt(3.0) 5.59 brt(3.0) 5.60brt 5.57brs 5.601(3.0)

16 5.27 brs 5.27 brs 5.22brt 5.31brs 5.28brs

18  3.50dd(14.0,3.5) 3.50dd(14.0,3.5) - 3.53dd(13, 4) 3.51dd(14.0,
3.0)

23 1.24s 1.23s 1.30s 1.27s 1.28s

24 1.09s 1.10s 0.94s 1.01s 1.00s

25  0.91s 0.90s 0.91s 0.91s 0.94s

26 1.11s 1.11s 0.99s 1.02s 1.13s

27 1.80s 1.81s 1.84s 1.76s 1.83s

29  0.99s 0.99s 0.92s 1.02s 1.00s

30 1.06s 1.06s 1.12s 1.12s 1.07s

1’ 4.78d(6.7) 4.77 d(6.7) 4.90d(7.9) 4.76d(6.7) 4.68d(7.4)

2! 4.72 4.68 4.05 4.48t(9) 4.511(8.0)

3/ 4.33 4.29 4.20 4.24 (ov) 4.18

4! 4.48 4.50 4.14 4.49brs 4.37

5/ 3.67,4.18 3.68, 4.18 4.10 3.78d(11), 4.20 (ov)  3.68, 4.19

6 4.25, 4.66

1" 5.49 d(8.0) 5.43d(8.0) 5.16d(4.9) 5.31d(7.9) 5.36 d(8.0)

2" 4,03 4,02 4,52 4,00 (ov) 4.14

3" 418 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" 5.28d(8.0) 5.28 d(8.0) 4.99d(7.0) 5.12d(7.8) 5.09 d(8.0)

2" 3.99 4,10 4,03 4.591(9) 4.05

3" 4.20 5.98 4,08 4.20 (ov) 4.28

4" 4,18 4.39 4.15 4.69brs 4.10

5" 3.93m 3.97m 3.56, 4.40 4.17m 3.96

6" 431 4.35 4.29 (ov) 4.20

4.47 4.45 4.42 (ov) 4.52

1" 6.22d(8.5) 6.22d(8.5) 6.12d(7.6) 5.24d(7.7) 5.18d(8.0)

2" 4,05 4,05 4.39 4.02 (ov) 4.05

3" 47 417 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 3.71d(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) 6.54brs 6.25d(8.1) 6.22d(8.0)

2" 3,91 3.91 4.85 £4.09t(9) 4.06

3" 4,15 4.13 4.76 4.21t(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 1.65d(6.1) 4.34dd(12, 5) 4.30, 4.64

4.66 (0v)
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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" 5.82brs 5.82d(2.0) 5.17d(7.3) 4.99d(7.8) 4.96d(8.0)

2" 4.65dd(3.0,1.5) 4.65dd(3.0,2.0) 4.47 3.92t(9) 3.911(8.0)

3" 4,52dd(9.0,3.5)  4.52dd(9.5,3.5)  4.00 4.15(ov) 4.13

4" 4,30 4.30 4.43 4.39 (ov) 4.37

5" 4.92dq(9.0,6.5) 4.92dq(9.0,6.5)  4.00 3.69m 3.66

6"  1.69d(6.5) 1.69d(6.5) 4.31 4.10(ov), 4.23 (ov)  4.08, 4.20

Q1 5.10d(7.6) 5.86brs 5.81brs

inm 7.48 d(8.8) 4.03 4.62brs 4.65

3 7.13d(8.8) 4.01 4.49dd(9, 3) 4.52

4 4.08 4.25 (ov) 4.30

g/ 7.13d(8.8) 3.49,4.25  4.84m 4.91dq(9.0,
6.2)

6/ 7.48d(8.8) 1.72.d(6) 1.69d(6.2)

A 7.88d(16.0)

g/ 6.53 d(16.0)

1 5.13d(7.3)

Q! 4.03

3IHIHH 4.12

4IHIHII [‘.15

g/ 3.35, 4.29

Table 3-5-52: 'H 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 0.86brd(12.0) 0.85 0.85brd(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 5.60brs 5.58brs 5.60 brt(3.5) 5.62 5.61brs
15 2.52brd(12.4), 2.50brd(12.0), ax2.53dd(14.5,4.0) 2.00,2.23  2.56brd(12.0)
1.69 1.73
eq 1.77 dd(14.5, 3.5) 1.81
16 5.27brs 5.25brs eq 5.28brs 5.26 5.31brs
18 3.50dd(14.0, 3.48 dd(14.0, 3.51dd(3.5, 14.0) 3.45 3.52dd(13.6,
3.2) 3.2) 3.4)
19  2.75t(13.4), 2.741(13.4), ax2.78t(13.7) 1.37,2.78 2.80t(13.4),
1.32 1.32 1.37
eq 1.33dd(13.7, 4.0)
21 2.39,1.24 2.36,1.24 ax 2.40,eq1.27 1.33,2.45 2.43,1.28

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



Table 3-5-52 (continued)

3.5 Oleanane-type Saponins —— 193

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 2.13dt(13.5,3.5) 2.24,2.41 2.42,2.16
eq 2.39

23 3.66d(10.8) 3.67 d(10.4) 1.24s 1.31s 1.29s

4.28d(10.8) 4.31d(10.4)

24 0.92s 0.93s 0.97s 0.985s 0.99s

25 1.01s 0.99s 0.955s 0.81s 0.93s

26 1.16s 1.14s 1.13s 1.09s 1.14s

27 1.76s 1.76s 1.82s 1.865s 1.85s

29 0.94s 0.955s 1.00s 1.00s 0.99s

30  1.02s 1.02s 1.06s 1.07s 1.06s

1" 4.97d(4.6) 4.93d(4.3) 4.77 d(6.7) 5.05d(8.0) 4.76 d(4.8)

2" 439 4.58 4.411(7.0) 4.14d(8.9) 4.60

3/ 4.07 4.25 4.15 4.32dd(9, 9) 4,28

4 421 4.35 - 4.61dd(9, 9) 4.46

5" 3.72d(7.2), 3.60, 4.16 3.83brd(10.5), 4.31 4.69d(9) 3.76 d(7.6),

4.27 4.23

1" 6.25d(8.4) 5.29d(8.0) 6.22 d(8.0) 6.18d(7.2) 5.40 d(7.8)

2" 4.09 4.03 4.061(8.0) 4.32 4,09

3" 4.7 4.24 4.17 t(8.0) 4.25 4.15

4" 429 4.21 - 4.18 4.26

5" 4.06 3.97 4.08m 3.82dd(10,12) 3.66 brd(9.6)
4.34dd(4, 12)

6"  4.34,4.70 4.36, 4.52 4.30dd(12.0, 3.0) 4,39, 4.56

1" 5.0d(7.6) 6.22d(8.0) 4.96 d(8.0) 6.29brs 6.25d(8.1)

2" 3,99 4.02 3.911(8.0) 4.77 brd(3) 4.13

3" 417 4.15 4.141(8.9) 4.67 dd(3, 8) 4.21

4" 419 4.29 4.371(9.0) 4.41dd(8, 8) 4,31

5" 3.87 4.13 3.66m 4.45dq(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) 5.82brs 5.20d(8.0) 4,98 d(7.6)

2! 3.93 4.66brs 4.03 4,03

3" 4.13 4.53dd(9.0, 3.0) 4.04 4.17

4" 4.38 4.30t(9.0) 4.06 4.24

5" 3.66 4.92dq(9.0, 6.0) 3.47dd(10,12) 3.94t(8.0)
4.21dd(4, 12)

6" 4.10, 4.20 1.69d(6.0) 4,09, 4.22

1" 5.83brs 5.18 d(8.0) 5.86brs

2 4.66 4.02 4.68

3/ 4.58 4.12 4.56

4 4.34 4.13 4,38

5 4.93 3.66dd(10, 12) 4.97
4.29dd(4, 12)

6" 1.69d(6.0) 1.71d(6.1)
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Table 3-5-53: 'H 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 3.26dd(11.5,  3.40dd(4.0, a3.29dd(11.2, a3.30dd(11.3, 4.11dd(11.5,
4.0) 11.5) 4.5) 4.3) 4.0)

12 5.58brs 5.31brm 5.50brs 5.50brs 5.39brs

16 5.26 brs 4.48 brm - - -

18 3.49dd(14.0, 2.96 dd(4.5, a3.50brs a3.51brs 3.14dd(4.0,
4.0) 13.6) 12.0)

23 1.21s 0.95s 0.87s9 0.87s® 3.64d(11.0),

4.24d(11.0)

24 1.06s 1.05s 0.97s9 0.975s9 1.03s

25 0.82s 0.84s 1.10s® 1.10s® 0.88s

26 1.09s 0.80s 1.12s® 1.12s® 1.07s

27 1.81s 1.365 1.14s9P 1.14s9D 1.14s

29 0.985s 0.88s 1.19s® 1.19s® 0.85s

30 1.02s 0.96s 1.64s9P 1.64s9D 0.84s

1’ 4.81d(7.5) 4.32d(7.5) 4.86 d(5.5) 4.86 d(5.7) 4.99d(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 - - 3.51d(11.6),

4.08d(11.6)

6 4.43 3.52,3.57

1" 5.70d(7.5) 5.21bs 6.11brs 6.16 brs 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 1.61d(6.2) 1.62d(6.8) 4.38 (ov)

1" 5.34d(7.5) 5.47d(3.7) 6.30d(7.9) 5.09d(8.1) 5.22d(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" 6.30d(8.0) 4.91 bs 6.36d(7.5) 6.29d(8.0)

21 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 4.50d(7.4)

2HIH 328

3IHH 3‘55

4I!IH 361

51 3.45,3.92

6HIII

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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3.5 Oleanane-type Saponins = 195

Table 3-5-54: 'H 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 ax1.05,eq1.54  ax1.05 - 0.92,1.47
eq 1.56dt(13.5, 3.7)

2 1.97,2.16 ax1.98,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 5.43t(3.3) 5.40 brt(3) 5.42 brt(3.5) 5.25t(3.2) 5.79t(3.3)

15 1.10brd(13.3) - - - 1.44
2.31dt(13.3, 2.30dt(14.0, 3.3)
3.5)

16 1.96 - - - 1.96
2.04dt(13.3, 2.10dt(14.0, 3.3)
3.0)

18 3.19dd(14.7, 3.16dd(13.5,3.7) 3.14 - 3.28dd(14.7, 3.3)
4.0)

19 1.23,1.75 ax1.73 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 3.73d(10.0), 3.62, 4.08 3.67d(10.0), 4.09 3.58m 1.16s
4.20

24 1.02s 1.00s 1.02s 0.71s 1.02s

25 0.97s 0.95s 0.98s 0.98s 0.90s

26 1.12s 1.06s 1.10s 0.80s 1.11s

27 1.18s 1.18s 1.17s 1.165s 3.75d(10.4), 4.01

29 0.90s 0.88s 0.85s 0.88s 0.83s

30 0.89s 0.91s 0.89s 0.90s 0.91s

1 5.15d(6.0) 5.10d(6.2) 5.12d(6.2) 4.32d(6.6) 4.92d(6.0)

2" 4.551(6.3) 4.561(6.5) 4.551(6.5) 3.54m 4.551(6.0)

3" 4.24 4.11dd(6.5,3.7)  4.10dd(6.5, 3.7) 3.40m 4.35

4 4.29 4,17 4,16 3.78m 4,37

5" 3.70d(11.3), 3.71d(11.0) 3.71dd(12.3,1.3) 3.84m 3.8d(10.0), 4.28
4.27

4.25dd(11.0, 1.5)

6 4.26 5.16 d(8.0)

1" 5.17d(8.0) 6.24d(1.5) 6.21d(1.5) 5.35d(8.0) 4.07t(8.7)

2" 4.05t(8.8) 4.69dd(2.5,1.5)  4.71dd(2.5,1.5) 3.32m 4,17 1(9.0)

3" 4.15t(9.0) 4.61dd(9.0,3.0)  4.62dd(9.0, 3.0) 3.42m 4.31(9.5)

4" 4.20t(8.0) 4.26t(9.0) 4,27 1(9.0) 3.44m 3.80m

5" 3.8m 4.65 4.65dq(9.0, 6.0) 3.52m 4.41d(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"  4.34dd(10.7, 1.64d(6.0) 1.64 d(6.0) 4.10m 6.26 d(8.0)
3.0)
4.44brd(10.7)
1" 6.31d(8.0) 6.10d(8.0) 6.09d(8.0) 4.34d(7.8) 4.141(8.0)
2" 4.171(8.0) 4.20 4.27t(8.0) 3.21m 4.211(8.5)
3" 4.25t(9.0) 4.20 4.221(8.0) 3.36m 4.31t(8.5)
4" 4.331(8.0) 4.22 4.19 3.34m 4.13m
5" 4,01m 3.98m 4.04m 3.25m 4.36dd(11.0, 3.0)
4.70dd(11.0, 1.5)
6" 4.37dd(10.7,  4.28,4.59dd(12.0,2.5) 4.28, 4.61 3.84m 5.03d(8.0)
3.0)
4.45dd(11.0,
2.0)
1" 5.36 d(7.4) 6.36d(2.5) 4.47 d(7.6) 3.99t(8.0)
21 4.031(8.0) 4.97 3.28m 4,17 1(8.5)
3/ 4.141(8.0) 4.90 3.42m 4,191(9.0)
4" 4.23 4.81 3.30m 3.88m
5 3.69t(12.0) 4.28dd(11.7, 4.3) 3.25m 4.35dd(11.0, 3.5)
4.37 dd(12.0, 4.0) 4.40dd(11.7, 3.7) 4.47 dd(11.0, 2.0)
6" 3.82m
1 4.95d(8.0) 4.96
21 3.931(8.0) 3.941(8.0)
3/ 4.121(8.0) 4.131(8.0)
4 4.371(8.0) 4.371(8.0)
51 3.67m 3.66m
6" 4.08dd(12.0, 2.0) 4.09, 4.21
4.21d(12.0)
qmmm 5.81brs 5.82d(1.5)
20 4.65dd(2.5, 1.5) 4.65dd(2.5, 1.5)
3 4.52dd(9.0, 3.0) 4.52dd(9.0, 3.0)
4 4.30t(9.0) 4.30t(9.0)
5 4.91dq(9.0, 6.0) 4.90dq(9.0, 6.0)
6" 1.69 d(6.0) 1.69 d(6.0)

Table 3-5-55: 'H 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 3.64dd(4.5, - 3.65s
11.1)

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 5.24t9 5.42brs 5.38 5.35t(3.4) 5.41m 5.51s
18 - 3.23brd(13) 3.15dd(13.5, 2.90dd(3.0, 2.88dd(13.0, 3.34dd(13.3,
3.1) 11.0) 2.9) 4.0)
23 - 3.66d(11) 3.71d(11.1) - 3.30d(11.8)  0.93s?
4.19 (ov) 4.34 3.70d(11.8)
24 0.71s 1.02s 1.09s 0.73s 0.74s 1.035?
25  0.97s 0.93s 0.94s 1.02s 1.00s 11259
26 0.79s 1.01s 1.10s 0.83s 0.82s 1.20s@
27  1.16s 1.255s 1.185s 1.21s 1.20s 1.215@
29  0.90s 0.97s 0.865s 0.945s 0.965s 3.57 5(2H)
30 0.93s 0.98s 0.88s 0.98s 0.945s 1.255@
1 4.53d°® 4.94d(6.7) 5.18d(7.4) 4.53d(3.0) 4.45d(7.5) 6.31d(7.7)
2" 3.86m 4.641(9) 4.271(8.0) 3.67dd(3.0, - -
8.5)
3" 3.24m 4.32(ov) 4.30 3.67dd(3.0, - -
8.5)
4 3.86m 4.49brs 4.53 3.79m - -
5 3.64m 3.69d(11) 4.47 3.54dd(12.0, - -
3.5)
4.17 (ov) 3.87 dd(2.0,
12.0)
1" 4.64d(7.7) 5.49d(7.8) 5.40 d(8.0) 5.20d(1.5) 4.59d(8.1) 5.04d(7.7)
2" 3.22m 3.99 (ov) 4.121(8.0) 4.30dd(1.5, - -
2.5)
3" 3.40m 4,19 (ov) 4,22 3.91dd(2.5, - -
9.0)
4" 3.98m 4,15 (ov) 4,29 3.591(9.0) - -
5"  3.28m 3.71m 3.92 3.95m - -
6" 3.84m 4.27 (ov) 4.42 1.29d(6.5) - -
4.36(ov) 4.49d(12.0)
1" 4.49d(7.7) 5.33d(7.9) 6.21d(8.0) 4.51d(8.0) 4.78d(8.1) 5.895
2" 3.24m 3.95t(9) 4,10 3.65dd(8.0, - -
9.3)
3" 3.40m 4.19 (ov) 4.18 3.53dd(9.3, - -
3.5)
4" 330m 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 3.74dd(4.5, - 1.75d(6.2)
12.0)
4.47d(12) 4.64 3.80dd(2.5,
12.0)
1" 5.33d(8.1) 6.23d(8.1) 4,97 d(8.0) 5.37d(8.0) 5.41d(8.4)
2" 334m 4.11t(9) 3.92 3.37dd(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 3.441(9.0) -
4" 3.42m 4.20 (ov) 4,37 3.441(9.0) -
5" 3.30m 4,08 (ov) 3.66m 3.56ddd(2.5, -
4.5, 9.0)
6" 3.78m 4.31 (ov) 4.07 3.83dd(4.5, -
12.0)
4.66d(12) 4.20 4.12dd(2.5,
12.0)
1" 4,40d(7.9) 4.99d(7.9) 5.81brs 4.45d(8.0)
2" 3.24m 3.931(9) 4.65d(2.5) 3.27 dd(8.0,
9.0)
3" 3.46m 4.14 (ov) 4.52dd(9.0, 3.50t(9.0)
3.5)
4" 3.54m 4.38 (ov) 4.30 3.57t(9.0)
5" 3.28m 3.71m 4.91dq(9.0, 3.33ddd(2.0,
6.0) 4.5, 9.0)
6" 3.64m 4.10 (ov) 1.68d(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) 5.85brs 4.88d(1.5)
2" 3.84m 4,61brs 3.87dd(1.5,
2.5)
3" 3.64m 4.47 (ov) 3.66 dd(2.5,
9.0)
4" 342 m 4.26 (ov) 3.451(9.0)
5" 3.96m 4.85m 4.00m
6" 1.27d(6.2) 1.71d(6) 1.31d(6.5)

DTwisted triplets.

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

®Unresolved doublet.

Table 3-5-56: Cos, MFs, and TSs of oleanane-type saponins 3-5-222~3-5-248.

No. Compounds MFs Test Refer-

solvents ences
3-5-222  vaccaroside G Ce6H102032 CsDsN [167]
3-5-223 - Ce7H104033 CDs0D [168]
3-5-224 - Cs3H114037 CDs0D [168]
3-5-225 - C75H11,037 CDs0D [168]
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Table 3-5-56 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-5-226 - C,gH12204  CD50D [168]
3-5-227 - C;7H120041 CD50D [168]
3-5-228 - C;gH122041 CD50D [168]
3-5-229 - C;7H120041 CD50D [168]
3-5-230 - CogH15804;  CD30D [169]
3-5-231 - CogHi5,04;  CD50D [169]
3-5-232 - CogH15805, CD;0D [169]
3-5-233 - CogH152054 CD50D [169]
3-5-234  3-B-O-[a-L-rhamnopyranosyl-(1—3)-B-D- C4gH74040 CD50D [148]

glucuronopyranosyl]-23,3B-dihydroxy-23-
oxo-olean-12-en-28-oic
acid-28-0-B-D-glucopyranosyl ester

3-5-235 polygalasaponin XII C42He6015 Cs;DsN [152]
3-5-236  polygalasaponin XIV C4gH76059 CsDsN [152]
3-5-237  polygalasaponin XV Cs4Hgg 055 CsDsN [152]
3-5-238  polygalasaponin XVI C59Hg, 059 C;DsN [152]
3-5-239  polygalasaponin XVII Cs54Hgg055 C;DsN [152]
3-5-240  polygalasaponin XVIII Cs59Hg, 058 CsDsN [152]
3-5-241  vaccaroside E CecH102033 CD30D [167]
3-5-242  3-0-[B-D-galactopyranosyl-(1—2)-B-D- C70H102031 DMSO-d¢ [170]

glucuronopyranosyl]-28-0-[B-D-
glucuronopyranosyl-(1—2)-a-L-
rhamnopyranosyl-B-D-4-O-trans-p-
methoxycinnamoy!l-fucopyranosyl]

quillaicacid
3-5-243 - CooH144044  CD30D [171]
3-5-244 - CgoH142044  CD30D [171]
3-5-245 - CosHy5,04,8  CD30D [171]
3-5-246 - Co4Hi5004,5  CD30D [171]
3-5-247  ilexoside XXXIII C36Hs401;  CsDsN [172]
3-5-248  spinoside C, C4gH76019 CsDsN [158]

OH
HO,
OH
HO'
HO o
>
HO "OH
OH 3-5-222

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



200 — 3 Saponins

3-5-223

OH 3-5-224

OH 3-5-225

OH 3-5-226
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OH 3-5-227

OH 3-5-228

OH 3-5-229

7 ~OH
OH %, OH_"OH

o
M\
OR' J/\/\L oH

OR? HO OH
H

O

35230 R'=H,R2=A
35232 R'=H,R2=A
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cHo
3-5-231 R'=H,R?2=A
3-5-233 R'=AR?>=H

Note: The substituent A was the same as 3-5-230

OH 3-5-237
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3-5-238
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3-5-242 OMe

3-5-243

3-5-244
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3-5-246 HONF = o

«—OH

& "CHO  3-5-247 3.5.248

Table 3-5-57: 'H 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
- 2.00,1.78 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 5.39brs 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 3.08dd(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 9.965s 9.46s 9.455s 9.455s 9.47s

24 1.42s 1.165s 1.17s 1.17s 1.16s

25 0.82s 1.01s 1.00s 1.00s 1.01s

26 1.04s 0.80s 0.79s 0.80s 0.79s

27 1.25s 1.40s 1.40s 1.40s 1.40s

29 0.87s 0.88s 0.88s 0.88s 0.88s

30 0.89s 0.96s 0.96s 0.96s 0.95s

1/ 4.92d(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" 5.22d(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" 5.99d(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" 5.78d(3.3) 5.18 3.40 3.50 3.38

5" 3.96 3.87 3.95 3.24,3.91 4.03

6" 1.18d(6.5) 1.05 1.25 1.24

OAc 2.015(6""-0Ac)

1" 6.00s 5.08 5.44 5.44 5.44

21 4.74s 3.84 3.85 3.85 3.88

3/ 4,58dd(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" 1.78d(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" 5.72s 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
mm 5.01d(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/ 3.51t(10.7), 4.22 3.18, 3.85 3.58 3.57 3.57
[ 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
1HIHIH 5'25
"
SHIHIH 367

Table 3-5-58: 'H 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 9.47s 9.44s 9.44s 9.44s 9.455s
24 1.18s 1.17s 1.15s 1.17s 1.17s
25 1.01s 1.02s 1.01s 1.02s 1.01s
26 0.79s 0.79s 0.79s 0.81s 0.80s
27 1.40s 1.41s 1.40s 1.40s 1.40s
29 0.88s 0.88s 0.88s 0.89s 0.89s
30 0.95s 0.95s 0.95s 0.97s 0.97s
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
21 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
qrmmm 4.88 4.89 4.89 4,53 4.53
21 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
qrmn 4.48 4.53 4.53 4.69 4.69
2 3.30 3.35 3.35 3.10 3.10

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



3.5 Oleanane-type Saponins =— 209

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
sl 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
A 3.81, 4.15 3.56 3.50 4.03 4.02
sl 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: 'H 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  4.38ddd,(3.0,3.7,4.0)  4.73m -

3 3.86 3.86 5.311(3.4) 4.12d(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 brs
15 1.74,1.41 1.74,1.40 - - -

16  4.45 4.47 - - 5.22brt
18 293 2.95 2.90dd(4.4, 13.6) 3.18dd(14, 4) 3.38dd(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 9.44s 9.455s 9.39s 9.72s 9.92s

24 1.17s 1.18s 1.35s 1.68s 1.43s

25 1.00s 1.01s 1.33s 1.48s 0.83s

26 0.78s 0.77s 0.85s 1.10s 1.09s

27 1.40s 1.395s 1.21s 1.24s 1.78s

29 0.89s 0.89s 0.95s 0.92s 0.98s

30 0.97s 0.965s 0.97s 0.89s 1.02s

1! 4.46 4.43 4.30d(8.0) 4.89d(8) 4.96 d(7.3)
2! 3.63 3.66 - 3.871(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) 6.29d(8) 5.26d(7.3)
2" 3.50 3.46 3.92d(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 5.42d(8.2) 6.01d(8.4)
2" 4,01 3.23 - 4.41

3" 3.66 3.30 - 4.19

4" 3.39 3.51 - 5.81d(2.7)
5" 3.92 3.24,3.91 - 4.02

6" 1.22 3.85dd(3.0, 12.0) 1.20d(6.2)
1" 5.42 5.43 6.06s

21 4.06 4,08 4,74

3/ 4,93 4,93 4.64dd(8.8, 3.2)
4 3.80 3.82 4.44

5 3.76 3.77 4.47

6" 1.21 1.22 1.75d(5.9)
1 5.04 5.05 5.76s
21 4.00 4,01 4,90

3/ 3.79 3.79 4,87

4" 3.64 3.64 4.73

51 3.77 3.78 4.16, 4.35
6" 1.28 1.29

1 4.49 4.51 5.21 d(8.0)
21 3.28 3.29 4,03

3/ 3.24 3.25 4.10

4 3.39 3.40 4.11

LR 3.30 3.32 3.471(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
' 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

q/mmm 4.98 4.99 4.52
2/ 3.96 3.97 3.38
3/ 3.84 3.86 3.39
A 4,03 4,03 3.50
s/ 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: 'H 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 4.00d(3) 3.96d(3) 3.97d(3) 3.96d(3) 4.01d(3)
12 5.42 t-like 5.42 t-like 5.42 t-like 5.46 t-like 5.45 t-like
18 3.18dd(14, 4) 3.14dd(14, 4) 3.13dd(14, 4) 3.14dd(14, 4) 3.11dd(14, 4)
23 9.78s 9.76 s 9.74s 9.71s 9.75s

24 1.71s 1.65s 1.67s 1.67s 1.70s

25 1.445 1.37s 1.38s 1.44s 1.43s

26 1.09s 1.01s 1.01s 1.08s 1.09s

27 1.24s 1.23s 1.245s 1.25s 1.27s

29 0.92s 0.90s 0.91s 0.90s 0.88s

30 0.89s 0.88s 0.89s 0.82s 0.85s

1/ 4.93d(8) 4.92d(8) 4.91d(8) 4.92d(8) 4.91d(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! 4.021(8.5) 4.031(8.5) 4.021(8.5) 4.021(8.5) 4.011(8.5)
1" 5.21d(8) 5.22.d(8) 5.22.d(8) 5.21.d(8) 5.21.d(0)
1" 6.29d(8) 6.18d(8) 6.17d(8) 6.17d(8) 6.18d(8)
2" - 4.451(8.5) 4.391(8.5) 4.481(8.5) 4,391(8)
3" - 4.27 t(9) 4.31t(9) 4.21t(9) 4.281(9)
1 5.68d(8) 5.63d(8) 6.61brs 6.45brs
4 - 4.231(9) - 4.34(9.5)
1 5.06 d(7.5) 5.04d(7.5)
Table 3-5-61: 'H 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 9.45s 9.45s 9.45s 9.46s

24 1.17s 1.17s 1.17s 1.17s

25 1.02s 1.02s 1.02s 1.02s

26 0.78s 0.78s 0.78s 0.78s

27 1.40s 1.40s 1.40s 1.40s

29 0.89s 0.89s 0.89s 0.89s

30 0.96s 0.97s 0.96s 0.96s

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

21 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""""-0Ac) 2.06(4""""-0Ac) 2.05(3"""-0Ac) 2.05(3"""-0Ac)
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
A 3.49 3.49 3.50 3.50

s 3.18, 3.84 3.18, 3.84 3.20, 3.88 3.21, 3.89
! 4.99 4.98 5.24 5.25
2!mm 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
sl 3.63,3.77 3.63,3.77 3.65 3.66
' 4,98 4.98
2! 3.97 3.97
3/ 3.85 3.85
AL 4.02 4.03
sl 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: 'H 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 - 4.16dd(12.0, 4.07s 5 - 4.58d(9.5) -
4.5)
12 5.24m 5.55brt 5.525s 1" 4.26 d(8) 5.03d(7.7)
18 - 3.62brs 3.35brd(12.8) 1" - 5.90s
19 - 3.62brs - 6" - 1.75(ov)
23 9.90s 9.79s 10.0s 1" 5.38d(7.8)
24 1.05s 0.83sD 1.00sP 6" 0.98d(6.3)
25 0.89s 0.99sD 1.13sD 1" 5.48s
26 0.62s 1.13sD 1.15s9 6" 1.15d(6.1)
27 1.3s 1.21s9P 1.20s9 1" 4.25d(8)
29 0.85s 1.31sD 3.57 s (2H) 2" 7.75d(8)
30 0.9s 1.66sD 1.22s® 3 7.02d(8)
1" 4.18d(7.7) 4.92d(7.7) 6.30d(7.7) 5" 7.02d(8)
2 - 4.00dd(8.8, - 6" 7.75d(8)
7.7)
3 - 4.24dd(9.2, - 7" 7.65d(16)
8.8)
4 - 4.46 dd(9.5, - 8" 6.62d(16)
9.2)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

EBSCChost - printed on 2/13/2023 3:11 AMvia

. Al use subject to https://ww.ebsco.confterms-of-use



3.5 Oleanane-type Saponins =—— 215

Table 3-5-63: Cos, MFs, and TSs of oleanane-type saponins 3-5-249~3-5-279.

No. Compounds MFs Test Refer-
solvents ences

3-5-249  3-0-{B-D-glucopyranosyl(1—2)-B-D- C;4H116037 CD30D [173]

glucopyranosyl}-28-0-{[a-L-arabinopyranosyl-

(1—-2)-B-D-xylopyranosyl-(1—6)][4-0-

angeloyloxy-a-L-arabinopyranosyl(1—2)-a-L-

rhamnopyranosyl(1—2)]}-B-D-glucopyranosyl

gypsogenic acid
3-5-250  3-0-{B-D-glucopyranosyl(1—2)-B-D- C;4H116033  CD30D [173]

glucopyranosyl}-28-0-{[a-L-arabinopyranosyl-

(1—2)-B-D-xylopyranosyl(1—6)][4-0-

angeloyloxy-a-L-arabinopyranosyl(1—2)-a-L-

rhamnopyranosyl(1—2)]}-B-D-glucopyranosyl

medicagenic acid
3-5-251  3-0-{B-D-glucopyranosyl(1—2)-B-D- C;4H11803¢ CD30D [173]

glucopyranosyl}-28-0-{[a-L-arabinopyranosyl-

(1—-2)]-[B-D-xylopyranosyl-(1—4)]a-L-

rhamnopyranosyl-(1—2)-4-0-[(3'-hydroxy-2’-

methyl-butyroyloxy)-3-hydroxy-2-methyl-

butyroyloxy]-B-D-fucopyransyl} medicagenic

acid
3-5-252  herniaria saponin 3 CeoHgs0,9  CD30D- [174]

C5D5N(3:2)

3-5-253 ageratoside B, CugH760,4 C;D5N [175]
3-5-254 ageratoside B, C57Hgp0,7;  C5DsN [175]
3-5-255 polygalasaponin XXI Cs3Hg, 0,4  CsDsN [87]
3-5-256 polygalasaponin XXII CsgHgy0,3  CsDsN [87]
3-5-257 polygalasaponin XXIII Cs3Hgy0,4  CsDsN [87]
3-5-258 dianchinenoside D CyoHee016  CsDsN [176]
3-5-259  3-O-{B-D-glucopyranosyl}-28-0-{[a-L- CegH10803, CD30D [173]

arabinopyranosyl-(1—2)]-[3-D-

xylopyranosyl(1—4)]a-L-rhamnopyranosyl(1—2)-

4-0-[(3'-hydroxy-2'-methyl-butyroyloxy)-3-

hydroxy-2-methyl-butyroyloxy]-j-D-

fucopyransyl}zanhic acid
3-5-260 polygalasaponin XLII CesHos0,7  C5DgN [177]
3-5-261 polygalasaponin XLIII Cy74H119035  C5DgN [177]
3-5-262 polygalasaponin XLIV Cs6H114037  CsDgN [177]
3-5-263 polygalasaponin XLV CsgH116033  CsDsN [177]
3-5-264 polygalasaponin XLVI CsgH116033  CsDsN [177]
3-5-265 ageratoside A; Cs9Hgy059  CsDsN [175]
3-5-266 polygalasaponin XXVII| Cg3Hg, 0,4  C5DsN [178]
3-5-267 polygalasaponin XXIX CesH102033  C5DsN [178]
3-5-268 polygalasaponin XXX Cs5Hy12036  C5DsN [178]
3-5-269 polygalasaponin XXXI Cs75H112036  CsDsN [178]
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Table 3-5-63 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-5-270 ageratoside A, CeoHos039  C5DsN [175]
3-5-271 ageratoside A; Cs9Hg20,9  CsDsN [175]
3-5-272 ageratoside A, Cs4Hgs055  CsDsN [175]
3-5-273 ageratoside Ag Cs4Hg,055  C5DgN [175]
3-5-274 securioside A C;oH106033  C5DgN [179]
3-5-275 securioside B C;5H112036  C5DsN [179]
3-5-276 dianchinenoside C C4oHee016  CsDsN [176]
3-5-277 TR-saponin A methyl ester Cs3HgpO,9  CD3COCD5 [180]
3-5-278 TR-saponin B methyl ester Cs3Hg,0,0  CD30D [180]
3-5-279 TR-saponin C methyl ester C55Hg, 0,1  CD3COCD; [180]
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O 4a
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3-5-259 HO 4b

3-5-260 OMe

3-5-261 MO ca
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3-5-268

3-5-269
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! O H

3-5-275
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o} 4
R' R2 A e

3-5-277 H A

5
3-5-278 H B o "
3-5-279 Ac B B= % e
-

Table 3-5-64: 'H 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 2.1brd(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 4.69d(3)
5 1.37 - - ax 1.70 -
6 - - - ax 1.69, -
eq1.37
7 - - - ax 1.53, -
eq1.42
1.62 - - ax1.56 -
11 1.9 1.96 1.93 ax 1.97, -
eq 1.87
2
12 5.29 m(9) 5.27 brt(2.5) 5.29 m(8) ax 5.27 5.43dd(3, 3)
15 - - - ax 1.71, -
eq 1.15
16 - - - ax 2.00, ca. 1.90(2H)
eq1.67
18 2.81brd(11) 2.81ddd(7, 6, 4) 2.84dd(10, 3) ax 2.86 -
19 1.65 1.67dd(9, 7) 1.7t(13) ax 1.65, -
eq 1.09
1.1d(10) 1.12dd(9, 6) 1.15d(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, -
eq1.52
24 1.15s 1.36s 1.36s 1.56s 1.98s
25 1.01s 1.28s 1.26s 1.32s 1.57s
26 0.83s 0.82s 0.79s 0.89s 1.14s
27 1.15s 1.12s 1.14s 1.09s 1.23s
29 0.91s 0.88s 0.9s 0.81s 0.87s
30 0.96s 0.93s 0.94s 0.845s 0.88s
1" 4.51brd(7.5) 4.6 brd(6.0) 4.55m 4.57(7.7) 5.09d(8)
2" 3.43m 3.55m 3.53m 3.47 (8.7) 3.92dd(s, 8)
3 3.3 3.3 3.53m 3.60 (8.5) ca. 4.24
4 to to 3.361(8.0) 3.64 (8.5) 4.31dd(8, 8)
5" 3.55 3.55 3.39m 3.72 ca. 3.86
6  3.66brd(13.0) 3.65brd(11.0) 3.72dd(13.0, 5.0) ca. 4.30
3.83brd(13.0) 3.82dd(11.0, 5.0) 3.88dd(13.0, 2.0) ca. 4.45
1" 4.59d(7.0) 4.57d(7.0) 4.6 d(7.5) 5.62d(7.7)  6.22d(8)
27 3.29m 3.28dd(9.0,7.0) 3.27dd(9.0,8.0) 4.11(9.6) 4.10dd(8, 9)
3" 33 3.6m 3.37m 4.15(3.3) 4.19dd(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" 3.65dd(12.0,4.0) 3.7dd(11.0,4.0) 3.69dd(13.0,3.0) 1.03 ca. 4.35
3.89brd(12.0) 3.93brd(11.0) 3.8brd(13.0) ca. 4.69
OAc 1.99s(4"-
0Ac)
1" 5.41d(7.0) 5.39d(7.0) 5.35d(8.0) 5.60(1.9) 5.01d(8)
2" 3.421(9.0) 3.421(7.0) 3.67dd(8.0,7.0) 4.49(3.1) 3.97dd(8, 9)
3" 3.5m 3.53(7.0) 3.86dd(7.0,3.5) 3.93(9.2) ca. 4.20
4" 3,62t(9.0) 3.55m 5.09 brd(3.5) 3.78(9.2) ca. 4.15
5" 3.5m 3.48m 3.85q(6.0) 3.99 (6.1) ca. 3.86
6" 3.74dd(10.0, 4.0) 3.74dd(12.0,6.0) 1.08d(6.0) 1.34 ca. 4.30, ca. 4.45
3.97 brd(10.0) 4.02 dd(12.0, 3.0)
1" 5.42d(2.0) 5.4brs 5.52d(1.0) 4.65d(7.5)
2" 4.03brs 4.02dd(5.0,1.5) 3.98dd(3.0,1.0) 3.37(9.2)
3" 3.82m 3.82m 3.94dd(9.0,3.5) 3.59(9.6)
4" 3,35t(9.0) 3.35m 3.54dd(11.0,9.0) 3.42(9.6)
5" 3.7m 3.69m 3.77dq(11.0, 6.5) 3.44 (6.0,
1.8)
6" 1.22d(6.0) 1.2d(6) 1.28d(6.5) 4,00 (11.7),
3.74(11.7)
1" 4,48 d(7.0) 4.45d(7.0) 4,52d(7.5) 4.76d(7.7)
2" 3.421(8.0) 3.41(8.0) 3.21dd(8.0,7.5) 3.49(9.2)
3" 3,53m 3.53m 3.31(8.0) 3.66 (8.7)
4" 3.53m 3.54td(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
51 3.191(10.0) 3.18dd(11.0,9.0) 3.18t(11.5) 3.55 (5.3,
3.84dd(11.0,5.0)  3.85dd(11.0,4.0) 3.85dd(12.0, 5.5)
1" 4,45 d(7.0) 4.42d(7.5) 4.36d(7.0) 4,01 (11.1),
3.81(11.1)
2" 3,65dd(9.0, 7.0) 3.65m 3.62dd(9.0, 7.0)
3/ 3,75dd(9.0, 4.0) 3.74m 3.51dd(9.0, 3.5)
4" 5,08 m(7.0) 5.05m(8.0) 3.78brd(4.0)
5" 3,58dd(12.0, 3.0) 3.67dd(11.0,5.0) 3.56 brd(13.0)
3.99 brd(12.0) 3.99brd(11.0) 3.87dd(13.0, 3.0)
1" 4,61 d(6.5) 4.6 d(7.0)
2" 3,65dd(8.0, 6.0) 3.66 dd(10.0, 7.0)
3/ 3.59m 3.59t(9.0)
4" 3.83brs 3.84brs
53,58 dd(12.0, 4.0) 3.58dd(10.0, 5.0)
4.01dd(12.0,2.0)  4.01dd(10.0, 2.0)
2a 2.78q(7.0)
3a 6.2 qd(7.0, 1.0) 6.16 qd(7.0, 1.5) 5.16 q(6.5)
4a 2.05brdd(7.0,1.0)  2.02dd(7.0, 1.4) 1.32d(6.0)
5a 1.96 m(5.0) 1.92d(1.4) 1.19d(7.0)
2b 2.45q(7.0)
3b 3.92q(6.5)
4b 1.17 d(6.5)
5b 1.1d(7.0)

Table 3-5-65: H 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 4.65d(3) 4.69d(4.0) 4.69d(4.0) 5.74s 4.65dd(4.0, 14.0)

12 5.44dd(3, 3) 5.45 t-like 5.45 t-like 5.41 t-like 5.62brs

15 - - - - ca. 1.66 (ov)
2.48dd(4, 14)

16  ca.1.90(2H) - - - 5.22brs

18 - 3.12dd(14.0, 4.0) 3.10dd(14.0, 3.11dd(14, 4) 3.52dd(4, 14)

4.0)

19 - - - - ca. 1.34 (ov)
2.75dd(14, 14)

24 1.95s 1.94s 1.95s 1.51s 1.62s

25 1.52s 1.54s 1.59s 0.97s 1.05s
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Table 3-5-65 (continued)

3.5 Oleanane-type Saponins = 225

H 3-5-254 3-5-255 3-5-256 3-5-257 3-5-258
26 1.11s 1.14s 1.12s 1.05s 0.94s
27 1.24s 1.24s 1.22s 1.24s 1.78s
29 0.90s 0.85s 0.85s 0.85s 1.05s
30 0.99s 0.86s 0.86s 0.85s 1.155s
OH 6.26 d(5)(16-0H)
1 5.04 d(9) 5.08 d(8.0) 5.08 d(8.0) 5.13d(7.5) 6.22d(8)
2! 3.95dd(9, 9) 3.931(8.5) 3.931(8.0) 4.03 (ov) 4.05dd(8, 9)
3/ 4.15dd(9, 9) 4.14 (ov) 4.14 (ov) 4.10t(9) 4.07 (ov)
4 ca. 4.23 4.15 (ov) 4.15 (ov) 4.14(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) 4.33dd(2,12)
ca. 4.50 4.46dd(12,2.5) 4.46dd(12.0, 4.39(ov) 4.30 (ov)
2.0)
1" 5.05d(8) 6.19d(8.0) 6.23d(8.0) 6.19d(6.5) 4.99d(8)
2" 3.96 dd(8, 8) 4.36 (ov) 4.29 (ov) 4.35 (ov) 3.97dd(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), 4.26 (ov), 4.45dd(4, 12)
4.30 (ov) 4.34 (ov)
4.38dd(12, 2.5) 4.24dd(2, 12)
1" 6.48d(3) 6.39d(1.5) 5.92brs 6.40brs
2" 4.53dd(3, 4) 4.81dd(3.0,1.5) 4.67 (ov) 4.81brs
3" ca.4.50 4,69dd(9.0,3.0) 4.59dd(9.0, 4.67 dd(9, 3)
3.0)
4" ca. 4.40 4.34 (ov) 4.31 (ov) 4.33 (ov)
5" ca.3.93,ca.4.47 4.51m 4,36 m 4.49m
6" 1.79d(6.0) 1.76 d(6.0) 1.78d(6)
1" 5.71brs 5.04 d(8.0) 5.79d(2.5) 5.04d(7)
2" ca. 4.55 4.05 (ov) 4.74d(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)
4.66d(9.5)
5" ca. 4.37 3.531(11.0) 4,09d(11) 3.53t(11)
4.24 (ov) 4.12d(11) 4.25 (ov)
6" 1.77d(6)
1" 5.10d(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" 3,50dd(10, 11) 3.50t(11.0)
ca. 4.23 4.24 (ov)
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226 —— 3 Saponins

Table 3-5-66: 'H 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 2.14dd(14, 2) - -
1.27 brd(14)
2 4.31 4.71m 4.70m 4.70m 4.71m
3 4.1brd(4) 4.61d(3) 4.59d(3) 4.59d(3) 4.59d(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 1.42dd(11, 2) - -
1.69dd(11, 4)
16 4.49 m(6.5) - -
18 2.95dd(14,3.5)  3.25dd(14, 4) 3.24dd(14, 4) 3.22dd(14, 4) 3.22dd(14, 4)
19 1.07, 2.29t(14) - -
24 1.38s 1.95s 1.95s 1.97s 1.95s
25 1.38s 1.56s 1.52s 1.52s 1.52s
26 0.8s 1.14s 1.15s 1.13s 1.14s
27 1.29s 3.81d(12) 3.82d(12) 3.82d(12) 3.82d(12)
4.06d(12) 4.06d(12) 4.06d(12) 4.06 (ov)
29 0.87s 0.79s 0.79s 0.78s 0.78s
30 0.96s 0.96s 0.94s 0.92s 0.92s
1! 4.36d(7) 5.05d(8) 5.03d(8) 5.04 d(8) 5.04d(8)
2! 3.21t(8) 3.92 (ov) 3.90 (ov) 3.91 (ov) 3.91 (ov)
3/ 3.3m 4.16 (ov) 4.14 (ov) 4.131(9) 4.151(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 3.68dd(12, 5) 4.29dd(12, 5) 4.28dd(12, 5) 4.29dd(12, 5) 4.28 (ov)
3.8dd(12, 5) 4.46 dd(12, 2) 4.45 (ov) 4.45dd(12, 2) 4.45 (ov)
1" 5.35d(8) 6.17d(8) 6.15d(8) 6.16 d(8) 6.18d(8)
2" 3.67dd(8, 7) 4.731(8.5) 4.741(8.5) 4,781(8.5) 4.781(8.5)
3" 3.86dd(7, 3.5) 4.49dd(9,3.5)  4.49dd(9,3.5)  4.51dd(9,3.5)  4.48(ov)
4" 5.09 brd(3.5) 5.76 d(3.5) 5.96 d(3.5) 6.10d(3.5) 6.03d(3.5)
5" 3.85q(6) 4.15 (ov) 4.11 (ov) 4.12 (ov) 4.21m
6" 1.08d(6) 1.37 d(6) 1.31d(6) 1.30d(6) 1.39d(6)
1" 5.52d(1) 6.38brs 6.27brs 6.45brs 6.38brs
2™ 3.98dd(3, 1) 4.82brs 4.82brs 4.82brs 4.81brs
3" 3.94dd(9, 3.5) 4.70 (ov) 4.64dd(9, 3) 4.65dd(9, 3) 4.64dd(9, 3.5)
4" 3.54dd(11, 9) 4.351(9.5) 4,251(9) 4.26 t(9) 4.251(9)
5" 3.77dq(11,6.5)  4.55m 4.45 (ov) 4.48 (ov) 4.46 (ov)
6" 1.28d(6.5) 1.82d(6) 1.73d(6) 1.74d(6) 1.73d(6)
1" 4.36d(7) 5.07 d(7) 4.99d(6.5) 5.11d(8) 5.05 d(8)
2" 3.62dd(9, 7) 4.04 (ov) 4.41 (ov) 3.951(8.5) 3.96 (8.5)
3" 3,51dd(9, 3.5) 4.04 (ov) 4,03 (ov) 4,111(9) 4.08 (ov)
4" 3.78brd(4) 4.16 (ov) 4.26 (ov) 4,021(9) 4.13 (ov)
5" 3.56brd(13) 3.52t(11) 3.76 brd(12) 3.92m 3.94 (ov)

3.87dd(13, 3)

4.24dd(11, 5)

4.34dd(12, 3)
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Table 3-5-66 (continued)

3.5 Oleanane-type Saponins =—— 227

H 3-5-259 3-5-260 3-5-261 3-5-262 3-5-263
6"" 4.29dd(12,5)  4.73dd(12, 5)
4.50dd(12,2)  5.04(ov)
OAc 2.085(6"""-0Ac)
1" 4,52d(7.5) 4.98d(7.5) 4,97 d(7.5) 4.97 d(7.5)
21 3.21dd(8, 7.5) 4.021(8) 4.02t(8) 4.02t(8)
3/ 3.3t(8) 4.04t(8.5) 4.04(8.5) 4.05 (ov)
4 3.48m 4.27 (ov) 4.28 (ov) 4.27 (ov)
5/ 3.181(11.5) 3.44t(11) 3.451(11) 3.441(11)
3.85dd(12, 5.5) 4.28 (ov) 4.29 (ov) 4.28 (ov)
1 4.95d(8) 4.95d(8) 4.95d(8)
b 4.45 (ov) 4.46 (ov) 4.46 (ov)
X 4.08 (ov) 4.08 (ov) 4.10 (ov)
A 4.47 d(3) 4.47 (ov) 4.47 (ov)
5/ 4.13 (ov) 4.13 (ov) 4.12 (ov)
6" 4.34dd(12,5)  4.35dd(12,5) 4.36dd(12,5)
4.42 (ov) 4.43 (ov) 4.43 (ov)
2a 2.78q(7) 7.109 7.40d(8.5) 7.08d(2) 7.08d(2)
3a 5.16 (6.5) 7.00d(8.5)
4a 1.32d(6)
5a 1.19d(7) 6.92d(8) 7.00d(8.5) 6.91d(8) 6.92d(8)
6a 7.08dd(8, 2) 7.40d(8.5) 7.05dd(8, 2) 7.06 dd(8, 2)
7a 7.94d(16) 7.84d(16) 7.93d(16) 7.88d(16)
8a 6.54d(16) 6.48d(16) 6.58d(16) 6.54d(16)
2b 2.45q(7)
3b 3.92q(6.5)
4b 1.17 d(6.5)
5b 1.1d(7)
OMe 3.80s,3.74s 3.69s 3.80s,3.74s 3.80s,3.74s

ODThe peaktype was not given in the original literature.

Table 3-5-67: 'H 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 4.61d(3) 4.68d(4) 4.60d(3) 4.58d(3) 4.59d(3)

12 5.83 t-like 5.64dd(3, 3) 5.79 t-like 5.80 t-like 5.84 t-like

16 - 5.18 brs - - -

18 3.22dd(14, 4) 3.22dd(14, 4) 3.22dd(14, 4) 3.23dd(14, 4)
24 1.95s 2.00s 1.95s 1.94s 1.95s

25 1.53s 1.60s 1.57s 1.53s 1.52s

26 1.15s 1.18s 1.13s 1.12s 1.14s
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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 3.82d(12) 1.80s 3.79d(12) 3.78d(12) 3.82d(12)
4.06 (ov) 4.05d(12) 4.06d(12) 4.06d(12)
29 0.79s 1.00s 0.79s 0.79s 0.80s
30 0.93s 1.14s 0.94s 0.92s 0.93s
1/ 5.06 d(8) 5.04d(8) 5.06 d(8) 5.03d(8) 5.03d(8)
2! 3.92 (ov) 3.93dd(8, 9) 3.92 (ov) 3.90 (ov) 3.91 (ov)
3/ 4.14 (ov) 4.14dd(9, 9) 4.15 (ov) 4.14 (ov) 4.14 (ov)
4 4.13 (ov) 4.23dd(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 4.26dd(12,5)  4.27(ov) 4.29 (ov)
4.45 (ov) ca. 4.48 4.45dd(12,2) 4.47dd(12,2) 4.45 (ov)
1" 6.13d(8) 5.05d(8) 6.06d(8) 6.05d(8) 6.16d(8)
2" 4.66 t(8.5) 3.93dd(8, 9) 4.64t(8.5) 4.621(8.5) 4.77 t(8.5)
3" 4.46 (ov) 4.06dd(9, 9) 4.18 (ov) 4.14 (ov) 4.50 (ov)
4" 5.95d(3.5) 4.11m 3.95 (ov) 3.94 (ov) 6.07d(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) 1.50d(6) 1.48d(6) 1.28d(6)
1" 6.30brs 6.43d(3) 6.40brs 6.34brs 6.44brs
2™ 4.80brs 4.52dd(3, 4) 4.79brs 4.78brs 4.83brs
3" 4.63 (ov) ca. 4.48 4.69 (ov) 4.64dd(9.5,3)  4.65dd(9.5, 3)
4" 4.241(9) ca. 4.41 4.311(9.5) 4.211(9.5) 4.26 1(9.5)
5" 4.42 (ov) ca.3.92 4.46 (ov) 4.42 (ov) 4.49 (ov)
ca. 4.48
% 1.74.d(6) 1.67 d(6) 1.62 d(6) 1.75d(6)
1" 5.03d(8) 5.78brs 5.40d(7) 4.85d(7.5) 5.10d(8)
21 3.951(8.5) 4.76 brs 4.02 (ov) 4.03 (ov) 3.941(8.5)
3/ 4.06 (ov) ca. 4.48 4.02 (ov) 4.03 (ov) 4.11 (ov)
4" 4.12 (ov) 5.84dd(10,10)  4.14(ov) 4.261(8.5) 4.12 (ov)
5 3.94 (ov) ca. 4.43 3.50t(11) 3.33t(11) 3.90 (ov)
4.23 (ov) 4.34 (ov)
6" 4.67dd(12, 5) 1.38d(6) 4.28 (ov)
5.01 (ov) 4.45 (ov)
OAc 2.06s(6"""-0Ac)  2.145(6"""-0Ac)
1/ 4.97 d(7) 5.71d(4) 6.34brs 4.97 d(7.5)
2" 4.031(8) 4.53d(4) 4.39brs 4.02 (ov)
3" 4,06 1(8.5) 4.03 (ov)
4" 4,29 (ov) 4.21d(9) 4.17 (ov) 4.28 (ov)
4.47 d(9) 5.03d(9.5)
5" 3.441(11) ca. 3.95(2H) 4.18d(12) 3.45t(11)
4.28 (ov) 4.63d(12) 4.28 (ov)
1" 4,95d(8) 4.82d(8) 4.95d(8)
2 444 (0v) 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)

3.5 Oleanane-type Saponins =—— 229

H 3-5-264 3-5-265 3-5-266 3-5-267 3-5-268

A 4.46 (ov) 4.48d(3) 4.47 d(3)

sl 4.11 (ov) 4.00 (ov) 4.08 (ov)

6" 4.35 (ov) 4.36dd(12, 5) 4.35dd(12, 5)
4.43 (ov) 4.42dd(12, 2) 4.42 (ov)

2a 7.89d(2) 7.38d(8.5)

3a 6.96 d(8.5)

5a 6.93d(8) 6.96 d(8.5)

6a 7.50dd(8, 2) 7.38d(16)

7a 6.82d(13) 7.89d(16)

8a 5.93d(13) 6.52d(16)

OMe 3.85s,3.71s 3.67 s(4a-OMe)

Table 3-5-68: 'H 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 4.61d(3) 4.68d(4) 4.69d(4) 4.73d(3) 4.73d(3)

12 5.78t-like 5.64dd(3, 3) 5.64dd(3, 3) 5.64dd(3, 3) 5.64dd(3, 3)

16 - 5.18 brs 5.18brs 5.18brs 5.18brs

18 3.23dd(14, 4) - -

24 1.97s 1.98s 1.98s 1.98s 2.00s

25  1.55s 1.59s 1.61s 1.61s 1.61s

26  1.10s 1.17s 1.19s 1.19s 1.18s

27  3.80(ov) 1.80s 1.80s 1.80s 1.81s
4.06d(12)

29  0.80s 1.00s 1.00s 1.00s 1.00s

30 0.93s 1.13s 1.14s 1.14s 1.14s

1’ 5.05d(8) 5.04d(8) 5.05d(8) 5.10d(8) 5.10d(8)

2! 3.92 (ov) 3.92dd(8, 9) 3.94dd(8, 9) 3.93dd(8, 9) 3.93dd(8, 9)

3/ 4.15 (ov) ca. 4.15 4.15dd(9, 9) ca. 4.14 ca. 4.14

4 4.16 (ov) 4.25dd(9, 9) 4.24dd(9, 9) ca. 4.14 ca. 4.15

5’ 3.89 (ov) 3.86m 3.86m 3.91m 3.92m

6' 4.29dd(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" 6.14d(8) 5.13d(8) 5.06 d(8) 6.42d(3) 6.43d(3)

2" 4.691(8.5) 4.03dd(8, 9) 3.96dd(8, 9) 4.54dd(3, 4) 4.43dd(3, 4)

3" 4.49(ov) ca. 4.17 4.06 dd(9, 9) ca. 4.42 ca. 4.48

4" 5.76d(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 3.62dd(10,11) ca.3.88 ca.3.94
ca. 4.21 ca. 4.47 ca. 4.48
6" 1.39d(6) ca. 4.23, ca.
4.45
1" 6.29brs 6.42d(3) 6.44d(3) 5.80brs 5.80brs
2" 5.01brs 4.52dd(3, 4) 4.54dd(3, 4) 4.82brs 4.76 brs
3" 4.59dd(9.5,3)  ca.4.45 ca. 4.47 4.56dd(3,10)  ca. 4.48
4" 4.50 (ov) ca. 4.40 ca. 4.38 5.86 dd(10, 5.85dd(10,
10) 10)
5" 4.50 (ov) ca.3.94, ca. 3.90, ca. 4.41 ca. 4.43
ca. 4.50 ca. 4.49
6" 1.75d(6) 1.42d(6) 1.38d(6)
1" 6.01d(4) 5.78brs 5.78brs 4.87 d(8) 5.71d(3)
21 4.80d(4) 4.76brs 4.82brs ca. 4.27 4.54d(3)
3" 4.18 (ov) ca. 4.46 4.53dd(3, 10) 4.10dd(3, 9)
4" 4.52 (ov) 5.83dd(10,10) 5.86dd(10,10) ca. 4.24 4.21.d(9),
4.47d(9)
5" 4.05 (ov), ca. 4.40 ca. 4.45 3.68 d-like, ca. 3.95(2H)
4.05 (ov) ca. 4.12
6" 1.38d(6) 1.42 d(6)
OAc 2.15s(4""- 2.245(4""- 2.245(4""- 2.14s(4""-
0Ac) 0Ac) 0Ac) 0Ac)
1" 5.30d(7.5) 5.70 d(4) 4.86d(7)
2! 3.981(8.5) 4.54d(4) ca. 4.26
3/ 4.13(9.5) ca. 4.07
4 4.04 (ov) 4.26d(9), ca. 4.21
4.48d(9)
5 3.421(11), ca.3.97(2H) 3.67 d-like, ca.
4.19 (ov) 4.13
1 5.15d(7)
2 4.47 (ov)
3" 4.06 (ov)
4 4.20 (ov)
5! 3.61brd(12)
4.22 (ov)
6IHHI
2a, 6a 6.85s
7a 7.95d(16)
8a 6.62d(16)
OMe 3.81s(3a,
5a-OMe)

3.90s(4a-OMe)
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Table 3-5-69: 'H NMR spectroscopic data of oleanane-type saponins 3-5-274~3-5-276.

H 3-5-274 3-5-275 3-5-276

3 - - 4.66dd(4, 14)
12 5.84brs 5.84brs 5.43brs

15 ca. 1.66 (ov), 2.47 dd(4, 14)
16 - - 5.22.d(4)

18 3.50dd(4, 14)
19 ca. 1.35(ov), 2.74dd(14, 14)
24 1.965s 1.97s 1.59s

25 1.565s 1.54s 0.99s

26 1.14s 1.14s 0.97s

27 - - 1.69s

29 0.77 s 0.79s 1.03s

30 0.90s 0.92s 1.16s

OH 6.27 d(5) (16-0OH)
1/ 5.07d(7.7) 5.06 d(7.6) 6.29d(8)

2! - - 4,13 1(8, 8)

3/ - - 4.27 (ov)

4 - - 4.37 (ov)

5' - - 3.99 (ov)

6' - - 4.43dd(2, 11), 4.37 (ov)
1" 6.19d(8.2) 6.18d(8.1) 6.39d(8)

2" - - 4.221(8, 8)

3" - - 4.27 (ov)

4" 6.03brd(3.2) 5.76 brd(3.7) 4.31 (ov)

5" - - 3.99 (ov)

6" 1.40d(6.3) 1.36 d(6.3) 4.43dd(2, 11), 4.07 (ov)
1" 6.47 brs 6.35brs

6" 1.79d(6.1) 1.75d(6.3)

OAc 2.07 s(4"""-0Ac)

1" 5.06 d(7.8) 4.95d(7.8)

6"" 5.04m, 4.75dd(11.5, 4.4)

1" 5.05d(6.9) 5.74d(5.7)

pmm 4.91d(7.7)

2 7.06brs -

5/ 6.91d(8.1) -

6" 7.05brd(8.1) -

7" 7.87d(15.8)

g 6.50d(15.8)

2!mm 7.11brs

s 6.93d(8.2)

6" 7.09brd(8.2)

7" 7.96d(15.9)

g/ 6.56 d(15.9)

OMe 3.80s(3"""""-OMe) 3.81s(3""""""-0Me)

3.75s(4""""-0Me)

3.74s(4""""-0Me)
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Table 3-5-70: 'H 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 1.78 m, ca. 1.69m

2 ca.1.85m,ca.1.67m ca.1.85m,ca.1.70m 1.84m, ca.1.68m

3 4.02m 4.02dd(4.5,11.9) 4.03m

5 1.50brd(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 5.48brs 5.46t(3.3) 5.54m

15 3.71m 3.71d(4.3) 4.04m

16 3.75m ca.3.80m 5.28 d(4.0)

18 2.70m 2.62m 2.73dd(4.6, 14.3)

19 2.661(14.2),1.37m 2.63m,1.19m 2.53t(14.0), 1.38 m

21 5.97.d(10.1) 5.86 d(10.1) 5.47 d(10.4)

22 5.59d(10.4) 5.55d(10.1) 5.53d(10.4)

24 1.15s 1.17s 1.29s

25 0.99s 0.99s 1.00s

26 1.00s 1.00s 1.00s

27 1.45s 1.41s 1.40s

28 3.18m 3.26d(10.3) 3.39m
3.05m 3.00d(10.3) 3.17m

29 0.89s 0.855s 0.91s

30 1.10s 1.07s 1.09s

OAc 2.29s

OMe 3.67 s (23-OMe) 3.695(23-0Me) 3.665(23-0Me)
3.73s(6'-OMe) 3.77 s (6'-OMe) 3.73 5 (6'-OMe)

1/ 4.39d(8.0) 4.31d(7.9) 4.39d(7.6)

2! 3.29m 3.30m 3.28m

3 3.481(9.2) 3.50t(9.0) 3.481(9.0)

4 ca.3.63m 3.56m ca.3.60m

5’ 3.87d(9.7) 3.84d(9.8) 3.88d(9.0)

1" 4.44d(7.1) 4.50d(7.0) 4.44m

2" ca.3.63m 3.61dd(7.0, 9.1) ca.3.62m

3" €a.3.62m 3.56q(4.0,9.1) ca.3.65m

4" 3.82m 3.79m 3.83m

5" 3.94dd(2.4.10.1) 3.90dd(3.0.12.5) 3.94brd(12.8)
ca.3.60m 3.58dd(3.0, 12.5) 3.67m

3/ 6.04 brq(6.0) 6.16qd(1.7,7.3) 6.15brq(5.8)

4" 1.90dd(1.5, 4.6) 1.99dd(1.7,7.3) 1.97m

5" 1.81m 1.85m 1.83m

21 2.33q(7.0) 2.23q(7.0)

3/ 6.04 brq(6.0) 1.63m, 1.42m 1.58q(7.4), ca. 1.36 m

4 1.91dd(1.5, 4.8) 0.871(7.3) 0.841(7.4)

5 1.81m 1.03d(7.0) 0.98d(7.0)

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



3.5 Oleanane-type Saponins = 233

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 C4oHgeO15 CsDsN [181]
3-5-281 spinoside DI C4gH76019 C;D5N [182]
3-5-282 spinoside D2 CugH74050 CsDsN [182]
3-5-283 spinoside D3 C4gH76040 C;D5N [182]
3-5-284 diploclisin Cu3Heg016 CsDsN [183]
3.5-285 - Ce6H104031 CD;0D [184]

3-5-281 R = Me
3-5-282 R = CHO
3-5-283 R = CH,OH

R R' RZ R?
35280 H COOH Me
35284 OH Me  COOMe

HO,
HO'
o
HO .
HO “OH
3.5.285
OH

Table 3-5-72: 'H NMR spectroscopic data of oleanane-type saponins 3-5-280~3-5-282.

H 3-5-280 3-5-281 3-5-282

3 3.34dd(12.5, 4.3) 3.66 4.06s

12 5.99brs 5.53s 5.545

18 - 3.36 dd(14.0, 4.0) 3.36brd(13.8)
23 - 10.0s

24 1.20s® 0.95s9 1.00s®

25 1.11s® 1.02s® 1.15s®

26 0.93s® 1.18s9 1.19s®

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

234 — 3 Saponins

Table 3-5-72 (continued)

H 3-5-280 3-5-281 3-5-282
27 1.19s® 1.20s9P
28 0.85s® 1.25s9D

29 0.83s9

30 0.71s9 1.49s® 1.48s®
1/ 4.75d(6.3) 6.31d(7.7) 6.31d(7.7)
1" 6.38d(7.8) - 5.02d(7.7)
1" 5.89s 5.91s

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-73: 'H 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" - 6.29d(7.8) 4.60

2 - - 1.93,1.77 2" - - 3.59

3 3.72s 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" 5.90s 5.43

11 - - 1.93,1.92 2" - 3.88

12 5.54s 5.60m 5.34 3" - 4.01

15 - - 1.65,1.21 4" - 5.41

16 - - 2.08,1.71 5" - 3.87

18 3.36dd(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 - 3.65d(11.5) 3.27,3.75 4" 3.38

4.02d(11.5)

24 0.84s® 0.90s 0.73s 5" 3.72

25  1.04sD 0.96s 0.985s 6" 1.24

26 1.21s® 1.10s 0.81s 1" 4.50

27 1.21s® 1.15s 1.19s 2 3.14

29 1.18s 1.14s 3/ 3.33

30 1.48s® 4" 3.19

OMe 3.56s 3.73s 5" 3.28

1/ 6.31d(8.1) 5.12d(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

DThe 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 Refer-
solvents ences
3-5-286  3B-{0-B-D-glucopyranosyl-(1—2)-[0-a-L- C47H74047 CsDsN [108]

arabinopyranosyl(1—6)]B-D-glucopyranosyloxy}-
machaerinic acid y-lactone

3-5-287 3B-[0-B-D-glucopyranosiduronic acid CurHes 014 CeDg [108]
(1—2)-B-D-glucopyranosyloxyl-machaerinic acid
y-lactone
3-5-288 tragopogonoside | methyl ester C43He015 CsDsN [185]
3-5-289 albiziasaponin A Cu6H7,017 CsDsN [186]
3-5-290 albiziasaponin B C47H7,01g CsDsN [186]
3-5-291  albiziasaponin C Cs5,Hgy 05, CsDsN [186]
3-5-292  3-0-[B-D-xylopyranosyl-(1—2)-a-L- C4gH75NOy;  C5Ds5N [187]

arabinopyranosyl-(1—6)-2-acetamido-2-deoxy-j-
D-glucopyranosyl] acacic acid lactone

3-5-293  concinnoside B C43Hg7NO43  C5D5N [188]
3-5-294  concinnoside D C4gH75NOy;  C5D5N [188]
3-5-295 concinnoside A C41Hes 013 Cs;DsN [188]
3-5-296 concinnoside C CuHe014 CDs0D [188]
3-5-297 concinnoside E C4gH76018 CsDgN [188]
3-5-298 ageratoside C, C41He2016 CsDsN [175]
3-5-299  coumoside A CsgHg,0,7 DMSO-d¢ [189]
3-5-300 soyasaponin Bh C4gH78019 DMSO-d¢ [190]
3-5-301 albiziasaponin A C4gH72059 CsDsN [191]
3-5-302 albiziasaponin C Cs4Hgs 054 CsDsN [191]
3-5-303 albiziasaponin D Cs53Hgy 053 CsDsN [191]

HO

u B

3-5-286 R=H
3-5-290 R = OH
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3.5-288 : ’ 3.5.289

3-5-291

3-5-296 3-5-297
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3-5-300

3-5-303
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Table 3-5-75: 'H 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 3.23brd(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 5.22brs
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 3.61d(4.8)
23 1.27s 1.12s 0.99s 3.10, 3.92
24 1.13s 1.02s 0.87s 1.14s

25 0.87s 0.84s 0.79s 0.79s

26 0.70s 0.68s 0.78s 0.84s

27 1.09s 0.99s 1.07s 1.10s

28 3.48,3.24 0.75s

29 0.95s 0.74s 1.20s 0.86s

30 1.01s 0.94s 4.72s

1/ 4.84.d(9.0) 4.25d(9.7) 4.29d(5.3) 4.20d(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" 5.29d(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" 4.92d(7.0) 4.40d(7.9) 4.95s

2™ 4.42 3.39 3.67brs
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 1.10d(6.0)
1" 4.43d(5.2)
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3.5 Oleanane-type Saponins =— 239

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 4.41d(7.9)
2HIH 3'71

3IIIII 355

4IIHI 349

SHIH 373

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: 'H 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 3.44dd(12.0, 3.43dd(11.5,  3.11dd(12.0,  3.42dd(11.7,  3.16dd(11.2,
5.5) 4.0) 4.6) 4.4) 4.6)
5 - 0.98 - - -
12 5.33m 5.30 brt(3.0) 5.41brs - 5.42brs
15 a1.43dd(13.5, - - - -
12.5)
B2.29dd(13.5,
4.5)
16 4.52dd(12.5, 4.52brs 3.90dd(12.2,  4.49 ~ 4.53 3.90dd(11.7,
4.5) 4.9) 4.6)
18 - 2.77dd(17.0, - - -
5.5)
19 «1.80dd(13.5, 1.37 - - -
13.0)
B1.36dd(13.3,  1.82
4.5)
21 4.25d(5.3) 4.23d(5.0) 4.25d(5.4) 4.23d(5.4) 4.26d(5.4)
22 a2.25d(12.0) - - - -
B 2.75dd(12.0,
5.5)
23 1.29s 1.21s 0.77s% 0.79s® 0.87s9
24 1.11s 0.99s 0.92s9 0.80s® 0.93s®
25 0.83s 0.82s 0.94s9 0.92s® 0.96s®
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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 0.79s 0.80s 0.97s9 1.00s® 1.00s®
27 1.37s 1.385 0.9959 1.07s® 1.01s®
29 0.91s 0.92s 1.00s® 1.21s9 1.10s®
30 1.055s 1.07s 1.24s9 1.39s® 1.24s9
1! 4.88d(7.3) 5.05 d(8.0) 4.44,d(8.4) 5.05d(8.3) 4.32d(7.8)
2! 4.17dd(8.0,7.3)  4.51(9.0) 3.65dd(10.3, 4.49~4.53 3.19(8.6)
8.3)
!
3 - 4.341(9.0) Z:g)z;dd(m.s, 4.35~4.40 3.29-3.31
4 - 4.11 3.32(8.8) 3.591(10.7)
5’ - 4.02m 3.42m 4.12m 3.41m
6 - 4.19dd(10.0, 3.71dd(11.5, 4,19dd(11.2, 4.06dd(11.3,
4.0) 5.7) 5.4) 2.2)
4.64d(10.0) 4.06dd(11.5, 4.61d(9.3) 3.71dd(11.3,
2.3) 5.4)
Me 2.15s(C-2) 1.94 5(C-2") 2.16 s(C-2")
(CONH)
NH 8.80d(9.0) 8.91d(8.8) 8.91d(8.8)
(c-2" (2" (2"
1" 5.39d(7.6) 5.14d(5.0) 4.33d(6.4) 5.16 d(4.9) 4.33d(6.3)
2" - 4.50t(6.5) 3.58dd(8.8, 4.49~4.53 3.58dd(8.8,
6.4) 6.3)
3" - 4.36 dd(6.5, 3.51dd(8.8, 4.35~4.40 3.53dd(8.3,
4.0) 3.4) 2.7)
4" - 4.36brs 3.79m 4.12m 3.80m
5" - 3.75dd(11.5, 3.52dd(12.5, 4.35~4.40 3.51dd(12.7,
2.0) 1.4) 2.7)
4.28dd(11.5, 3.85dd(12.5, 3.99~4.07 3.86dd(12.7,
5.0) 3.7) 3.9)
1" 5.14d(5.1) 4.98d(7.0) 4.98d(6.6)
2" 4,52dd(6.0,5.1)  4.00t(7.5) 3.99~4.07
3" - 4.051(8.0) 3.99~4.07
4" — 4.11 4.35~4.40
5" - 3.59dd(12.0, 3.75dd(11.2,
10.0) 2.4)
4.38dd(12.0, 4.29dd(11.7,
6.0) 5.4)
1" 4,98d(7.1)

DThe 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: 'H 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 3.28dd(12,4)  3.52dd(11.7, 4.4) 3.28dd(11.7,  3.23dd(11.2,  4.65d(4)
4.4) 4.1)
12 5.35t-like 5.30m 5.36 brs 5.37dd(3, 3)
15 - o 1.44dd(14.6,12.4) - - -
B 2.30dd(14.6, 5.0)
16 4.53dd(11, 4.5) 4.52dd(12.4, 5.0) 4.50~4.52 4.54dd(11.2,  4.50dd(11, 5)
4.9)
18 2.79m - - - -
19 - «1.82dd(13.3,13.0) - - -
B1.36dd(13.3, 5.0)
21 4.25d(5.5) 4.23d(5.4) 4.25d(5.4) 4.27 d(4.9) -
22 - a2.25d(12.0) - - -
B2.76 dd(12.0, 5.4)
23 0.8159 1.325s 0.79s9 0.8059 -
24 0.8159 1.055s 0.80s9 0.8359 1.97s
25 0.9559 0.82s 0.95s9 0.97s9 1.50s
26 1.07s9 0.78s 1.07s9 1.09s9D 0.85s
27 1.10s9 1.38s 1.10s9 1.13s9 1.33s
29 13059 0.91s 1.28s9 1.24s9D 0.93s
30 13659 0.99s 1.36s9D 1.33s9 1.06s
1" 4.97d(8) 4.91d(7.8) 4.88d(8.3) 4.81d(7.8) 5.04d(8)
2" 4.241(8.5) - 4.241(9.2) 4.171(7.8) 3.93dd(8, 9)
3’ 4.30t(8.5) - 4.291(8.7) 4.23~4.39 4.14dd(9, 9)
4 4.421(8.5) - 4.131(9.2) 4.10t(9.5) 4.22dd(9, 9)
5" 4.49d(9.5) - 3.91m 4.01~4.10 3.85m
6' - 4.47dd(11.0,  4.23~4.39, 4.40dd(3, 12)
2.7) 4.81~4.83
4.43dd(11.0, 4.46 dd(4, 12)
4.1)
1" 3.73s(C-6") 5.35d(7.3) 5.34d(7.8) 5.05 d(8)
2" 5.52d(8) 5.18d(5.1) 4.111(8.3) 4.121(7.8) 3.95dd(9, 8)
3" 4.57dd(9, 8) 4.55dd(6.0, 5.1) 4.231(9.2) 4.23~4.29 4.05dd(9, 9)
4" 4.17dd(9.5,3) - 4.30t(9.6) 3.93m ca. 4.10
5" 4.68dd(3, 1) - 3.91m 3.93m 3.62dd(10, 11)
4.20dd(5, 11)
6" 4.05m - 4.47 dd(11.0, 4.52 dd-
2.7) like(12.2,
4.9)
4.43dd(11.0,  4.48dd-
4.1) 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" 4.40dd(11, 5) 4.90d(7.3)
4.59dd(11, 8)

2" 5.00d(6.8) 4.401(8.5)

3" - 4.01~4.10

4" - 3.81 t-like(6.4)

5" - 3.81 t-like(6.4)

6" - 1.53d(6.4)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-

play the data.

Table 3-5-78: 'H 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 3.20dd(12.0, 5.5) 3.45dd(4.3, 11.6) 3.42dd(4.6,11.9) 3.42dd(4.3, 11.6)

12 5.32m 5.13brs 5.12brs 5.12brs

16 ca. 4.53m

18 - 2.13dd(6.4, 13.3) 2.13dd(6.7, 12.8) 2.13dd(6.4, 13.1)

21 4.25d(4.0)

22 - 4.20 brd(ca. 6) 4.15brd(ca. 6) 4.16 brd(ca. 6)

23 1.22s 1.51s 1.465s 1.495s

24 1.10s 3.48d(11.6), 3.33 d-like, 3.33 d-like,
4.40d(11.6) 4.28 d-like 4.28 d-like

25 0.79s 0.71s 0.68s 0.68s

26 0.77 s 0.82s 0.82s 0.82s

27 1.31s 1.22s 1.19s 1.24s

28 0.96s 0.98s 0.98s 0.98s

29 1.07s 1.20s 1.18s 1.19s

1/ 4.83d(8.0) 5.06 d(7.6) 4.97 d(7.6) 4.97 d(8.0)

1" 5.33d(7.3) 5.87 d(7.6) 5.75d(7.6) 5.74d(7.6)

1" 4.92d(6.5) 6.27brs 6.33brs 6.24brs

6" 1.81d(6.4) 1.75d(6.4) 1.74d(6.1)

1 5.01d(7.6) 4.86d(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 - CuoHes015 9 CsDsN [192]

3-5-305 scorzoneroside B C47H76019 CsDsN [192]

3-5-306 scorzoneroside C C41He014 CsDsN [192]

DThe molecular formula in the literature is not consistent with the structure.
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3-5-305

3-5-306

Table 3-5-80: 'H NMR spectroscopic data of oleanane-type saponins 3-5-304~3-5-306.

H 3-5-304 3-5-305 3-5-306

3 4.31dd(4.9, 12.6) 4.32m 4.30m

11 6.76 d-like 6.61 dd-like 6.62dd(2.8, 10.4)
12 5.74d(10.7) 5.68d(10.3) 5.69d(10.4)

16 4.85brs 4.80brs 4.81brs

23 3.72m, 4.40m - -

28 3.84m, 4.40m - _

1’ 5.34d(7.6) 5.01d(7.9) 5.01d(7.9)

6 1.47 d(6.4) - -

1" 5.00d(7.9) 5.36d(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 Refer-
solvents ences
3-5-307 gymnemoside-f Cs9Hgg0,8 CsDsN [193]
3-5-308 3-O-[a-L-rhamnopyranosyl-(1—2)-a-L- Cg1Hog0,7  Cs5DsN [85]
arabinopyranosyl]-3f3,23-dihydroxy-olean-18-en-28-
oic acid

28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-6-0-
acetylglucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester
3-5-309 periandrin V dimethyl ester C43Heg0414 CD30D [194]

COOMe g
HO,,

3-5-309

Table 3-5-82: 'H 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 - ax2.02,eq2.22brd(12.5) -
3 4.19m 4.24 -
5 - 1.62 -
7 - 1.39t(12.3) -
12 - ax1.15,eq 1.59brd(12.9) -
13 2.55dd-like 2.62brd(11.1) -
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Table 3-5-82 (continued)

H 3-5-307 3-5-308 3-5-309
15 1.72 m, 2.34 dd-like ax2.11dt(13.3, 3.0),eq 1.16 -
16 3.82m ax 1.45t(12.9), eq 2.49 brd(12.3) -
19 5.25brs ax5.23brs 5.15s
22 1.92m, 2.45m - -
23 4.15m 3.73d(11.1), 4.10 0.79s9
24 0.96s 1.03s 0.81s®
25 0.87s 0.93s 1.24s
26 1.08s 1.16s 1.00s®
27 0.76s 0.83s 1.03s®
28 3.90m -
29 0.99s 1.06s 1.10s®
30 1.06s 0.98s 1.24s®
OMe 3.64 d(OMe-30),
3.77 s(OMe)
1’ 4.86d(7.9) 5.11d(5.5) 4.49d(7.3)
2! - 4.541(6.0) -
3/ - 4.11 -
4 - 4.17 -
5/ - 3.69brd(11.7), 4.25 -
1" 4.99d(7.6) 6.19brs 4.51d(7.8)
2" - 4,70dd(2.5, 1.5) -
3" - 4.62 -
4" - 4.26t(9.0) -
5" - 4.65 -
6" - 1.63d(6.0)
1" 4.92d(7.3) 6.32d(8.0)
2" - 4.07 t(8.0)
3/ - 4.17 t(8.0)
4" - 4,221(8.5)
5" - 4.08
6" 4.30dd(12.0, 2.0)
1M 4.82d(7.6) 4.92d(8.0)
2" - 3.931(8.0)
3/ - 4.11t(8.0)
4" - 4.081(8.0)
5 - 3.83m
6" - 4.54dd(12.0, 3.0)
4.65d(12.0)
OAc 1.955(6"""-0Ac)
1" 5.00d(7.9) 5.52brs
2/!!// _ 461
3/ - 4.48 dd(9.0, 3.0)
4 - 4,301(9.0)
5" - 4.82dq(9.0, 6.0)
6" - 1.70(6.0)

DThe 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 Refer-
solvent ence
3-5-310 3-0-[B-D-glucopyranosyl-(1—2)-(B-D-glucopyranosyl- C5,Hgg0,3 CDClg [195]
(1—-3))-a-L-rhamnopyranosyl(1—4)-B-D-
glucopyranosyl]steganogenin(peracetate)

Table 3-5-84: 'H NMR spectroscopic data of oleanane-type saponin 3-5-310.
H 3-5-310 H 3-5-310 H 3-5-310
3 3.1dd(5, 11) 29 0.9s 1" 4.52d(8)
12 5.48t(4) 30 0.95s 3" 5.21(9.5)
15 2.5dd(8, 18) OMe 3.755(28-0Me) 4" 5.09t(9.5)
16 6.96dd(3, 7.5) 1’ 4.39brd(7.2) 5" 3.7m
18 3.5m 2! 3.63m 6" 4.14dd(2.3, 12.5)
22 3.5m,3.98m 4! 3.49m 1" 4.87 d(1.5)
23 1.05s 3 4.32 m(2H) 21 5.13dd(2.2, 3.5)
24 0.8s 1" 5.06 d(8) 3" 5.28dd(3.3, 9.8)
25 0.85s 3" 5.211(9.5) 4" 5.1t(10)
26 0.54s 4" 5.12t(9.5) 5" 4.1m
27 1.27s 5" 3.7m 6" 1.24d(7)

6" 4.28m Oac 2.14~25s

4.08dd(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 CesH102033 CsDsN [167]
3-5-312 vaccaroside H Ces5H10203; CsDsN [167]
3-5-313 - C41Hg4045 CsDsN [167]
3-5-314 polygalasaponin XXVII C41H46013 CsDsN [87]
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3-5-311 R=0OH
3-5-312 R=H

3-5-313

3-5-314

Table 3-5-86: 'H 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 3.70dd(12.0, 4.1) 4.57 d(3)

12 5.56brt 5.43brs 5.62brt 5.46 t-like

16 5.06 brs - 5.23brs -

18 - 3.10dd(14.4, 3.5) 3.60dd(14.0, 3.5) 3.29dd(14, 4)

19 - - 2.83t(13.6) -

24 1.365s 1.42s 1.43s 5.01brs, 6.09brs
25 0.78s 0.79s 0.82s 1.21s

26 1.06s 1.09s 1.18s 1.04s

27 1.69s 1.23s 1.82s 1.29s

29 0.91s 0.87s 1.03s 0.97s

30 0.98s 0.88s 1.06s 1.01s

1’ 5.05d(8.0) 5.13d(7.7) 5.15d(7.6) 5.17 d(8)

2! 4.08 4.16 4.19 dd(7.6, 8.5) 4.11dd(8, 8.5)

3/ 4.25 4.35 4.36 dd(8.5, 8.8) 4.321(8.5)

4 4.49 4,56 4,57 4,20t(9)

5/ 4,50 4.60 4.60 3.92m

6' 4.50 (ov), 4.54dd(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" 5.09d(8.1) 5.19d(7.6) 5.20d(7.6) 5.27.d(7.5)
2" 4.45 4.55 4.59 4.11dd(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 1(9)
5" 4.03m 4.09 4.111(6.0) 3.90m
6" 4.38, 4.50 4.51, 4.54 4.48dd(12.0, 6.1) 4.33dd(12, 5)
4.56 dd(12.0, 6.5) 4.46dd(12, 2)
1" 5.92d(8.1) 6.00d(8.0)
2" 4.40 4,54
3" 4.20 4.24
4" 5.71d(3.0) 5.78d(3.3)
5" 3.92 3.95
6" 1.14d(6.2) 1.18
OAc 1.99 s(4""-0Ac) 2.02s(4"""-0Ac)
1" 5.88s 6.02s
21 4.61 4,755
3" 4.49 4,60
4 4.23 4.30
5 4.31m 4.40
6" 1.66 d(6.2) 1.78d(6.1)
1 5.62s 5.72s
21 4.75 4.89m
3/ 4.69 4.83m
4 4.58m 4.71m
51 4.07, 4.21 4.18, 4.33
qrmm 5.01d(7.0) 5.02d(7.3)
20mm 3.92 4,05
R 3.92 4.04
4 4.07 4.04
LR 3.40t(9.8) 3.501(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 Refer-

solvents ences
3-5-315 3-0-B-D-glucopyranosylpyrocincholate C35H560g CsDsN [196]
3-5-316 inermiside Il C35H560; CsDsN [197]
3-5-317 rubelloside C C41He6012 CsDsN [198]
3-5-318 pyrocincholic acid C41Hg6012 Cb;0D [199]

3B-0-B-6-deoxy-D-glucopyranoside-
28-0-B-D-glucopyranoside
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Table 3-5-87 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-5-319 Inermiside | C47H76017 CsDsN [197]
3-5-320 rubelloside D C47H76017 CsDsN [198]

3-5-316

-5-: HO
3-5-317 3.5.318
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Table 3-5-88: 'H 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), 2.47 m 26 0.97s

2 1.86 (ov), 2.28 (ov) 16 2.04m 29 0.94s

3 3.42dd(4.4, 11.6) 18 2.84dd(4.0, 12.0) 30 1.00s

5 0.76 brd(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! 4.041(8.4)

7 1.15 (ov), 1.80 (ov) 22 1.77'm, 2.14 (ov) 3 3.98m

9 1.01 t-like 23 1.33s 4 4.22 (ov)

11 1.44 (ov), 1.55 (ov) 24 0.97s 5/ 4.23 (ov)

12 2.04 (ov), 2.35 (ov) 25 0.73s 3 4,57 dd(2.4,12)

4.40dd(5.2, 11.6)

Table 3-5-89: 'H 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 3.42dd(4.0,11.5) 3.31dd(11.6, 3.04m 3.50dd(11.7, 3.28dd(11.5,
4.2) 4.3) 4.2)

18 2.87dd(4.0,12.0) 2.85dd(11.7, - 2.86dd(3.7, 2.71dd(11.6,
3.9) 11.8) 3.3)

23 1.33s 1.30s - 1.40s 1.255s

24 0.95s 1.10s - 1.05s 0.98s

25 0.77s 0.77 s - 0.92s 0.94s

26 0.98s 0.95s - 1.22s 0.91s

29 0.98s 0.99s - 0.99s 0.82s

30 1.00s 1.00s - 0.99s 0.78s

1" 4.88d(8.0) 4.78d(7.5) 4.22d(7.8) 4.94d(7.7) 5.33brs

2" 4.05t(8.5) 4.54dd(9.3,7.5) - 4.20 (ov) 4.54brs

3" 4.161(8.5) 4.15dd(9.3,3.3) - 4.27 t(4.6) 4.48 (ov)

4 3.75t(9.0) 4.00brd(3.3) - 4.40 (ov) 4.30 (ov)

5" 3.83m 3.75 (ov) - 4.18 (ov) 4.30 (ov)

6  1.67d(6.0) 1.53d(6.3) 1.22d(6.5) 4.79d(10.0), 1.69d(5.5)

4.43 (ov)

1" 5.21d(7.6) 5.34d(7.8) 5.10d(7.7) 6.24.d(8.0)

2" 4,10dd(9.1,7.6) - 4,111(8.2) 4,111(8.0)

3" 4.151(9.1) - 3.96 t(4.0) 4.30 (ov)

4" 4.30t(9.1) - 4.27 (ov) 4,15 (ov)

5" 3.75 (ov) - 4.25 (ov) 3.90 (ov)

6" 4.40d(3.4), - 4.56 dd(2.4, 4.48(ov), 4.30m
4.40d(3.4) 11.8)

4.43 (ov)

1" 6.32d(8.0) 5.00d(7.7)

2" 4,111(8.2) 4,001(7.7)

3" 4.27 t(4.6) 4.15 (ov)
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H 3-5-316 3-5-317 3-5-318 3-5-319 3-5-320
4" 3.81(8.8) 4.30 (ov)
5" 3.89m 4.08 (ov)
6" 1.74 d(6.0) 4.30 (ov),
4.72d(10.2)
Table 3-5-90: Cos, MFs, and TSs of oleanane-type saponins 3-5-321~3-5-326.
No. Compounds MFs Test Refer-
solvents ences
3-5-321  auriculatusaponin A C34H5,0g CsDs5N [200]
3-5-322  camellioside A Cs3Hg, 0,4  CsDsN [201]
3-5-323  camellioside B Cs4Hg, 0,5  CsDsN [201]
3-5-324  2f3,3,17,23-tetrahydroxy-28-norolean-12-en-16-  C5oHgoO,,  CD30D [202]
one-3-0-a-L-arabinopyranosyl(1—2)-a-L-
arabinopyranosyl(1—6)-[a-L-
rhamnopyranosyl(1—2)]-B-D-glucopyranoside
3-5-325  28,38,17,23-tetrahydroxy-28-norolean-12-en-16-  C44H;00,4 CD30D [202]
one-3-0-a-L-arabinopyranosyl(1—2)-a-L-
arabinopyranosyl(1—6)-B-D-glucopyranoside
3-5-326  camellioside C Cs3Hg,0,3  CDsN [201]

COOH
HO,,
r
HO :
HO
HO,
)
HO %
o
h
HO
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Table 3-5-91: 'H 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 - - - 2.11d(16.0) 2.11dd(3.6, 14.9)
1.26 d(16.0) 1.25dd(4.8, 14.9)
2 - - - 4.41m 4.39m
3 3.38dd(4.6, 3.27 dd(4.5, 3.30dd(3.5, 3.74d(3.6) 3.70d(3.5)
11.6) 11.8) 11.0)
5 0.76 - - 1.39d(11.3) -
6 - - - 1.59m 1.58m
7 - - - 1.67td(14.3,4.0) 1.67
1.29d(14.3) 1.30
9 251t - - 1.59dd(11.8,7.1) 1.59m
11 - - - 2.81m, 2.05m 2.18m, 2.04m
12 5.36dd(2.5, 5.49brs 5.45brs 5.46(3.6) 5.451(4.1)
3.5)
15 2.02d(14.5) - - 3.35d(14.9) 3.34d(13.3)
2.60d(14.5) 1.68d(14.9) 1.68d(13.3)
17 2.82m(3.9, 6.0,
6.0)
18 2.25brd(11.5) 3.10dd(3.5, 3.08 dd-like 2.83dd(4.2, 15.0) 2.83dd(14.2,3.9)
14.5)
19 - - - 1.481(15.0) 1.481(14.2)
1.27dd(15.0, 4.2) 1.27dd(3.9, 14.2)
21 - - - 2.05d(14.9) 2.06d(13.0)
1.46m 1.46 dt(4.8, 13.0)
22 - - - 1.60t(15.5) 1.58 (ov)
1.30dd(15.5,3.2) 1.31(ov)
23 1.311s 1.34s 1.37s 3.65d(12.2) 3.67d(11.5)
3.33d(12.2) 3.27d(11.5)
24 1.005s 1.10s 1.10s 1.00s 0.99s
25 0.846s 0.87s 0.87s 1.35s 1.36s
26 0.910s 1.27s 1.27s 1.16s 1.16s
27 1.249s 1.37s 1.34s 1.20s 1.20s
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3.5 Oleanane-type Saponins = 253

H 3-5-321 3-5-322 3-5-323 3-5-324 3-5-325
29 0.854s 0.90s 0.90s 0.90s 0.90s
30 0.876s 0.985s 0.98s 1.01s 1.01s
1" 5.03d(7.8) 4.90d(7.4) 4.89d(7.6) 4.62d(7.2) 4.49d(7.8)
2" 4.14dd(7.8, - - 3.53 (ov) 3.31 (ov)
9.1)
3" 4.34dd(9.1, - - 3.52 (ov) 3.39 (ov)
9.2)
4 4.60dd(9.2, - - 3.53 (ov) 3.40 (ov)
9.7)
5" 4.69d(9.7) - - 3.48 (ov) 3.50 (ov)
6 4.04dd(12.1, 2.3) 4.05bd(11.2)
3.80dd(12.1, 4.8) 3.80dd(11.2, 4.0)
1" 5.76 d(7.6) 5.87 d-like 5.41d(1.8) 4.56d(6.1)
2" - - 4.05dd(1.8, 4.0) 3.81(ov)
3" - - 3.83dd(4.0,9.6) 3.79 (ov)
4" - 5.93brs 3.441(9.6) 3.87 (ov)
5" - - 3.99dd(6.2,9.6) 3.89 (ov)
3.57 d(10.0)
6" - - 1.28d(6.2)
OAc 2.13s(4"-0Ac)
1" 5.70d(7.6) 5.70d(7.6) 4.53d(6.8) 4.53d(7.1)
2" - - 3.82(ov) 3.681(7.1)
3/ - - 3.79 (ov) 3.60 (ov)
4" - - 3.91d(4.5) 3.84d(4.0)
5" - - 3.88dd(4.5,13.3) 4.00dd(4.0,12.3)
3.58dd(2.3, 13.3) 3.62bd(12.3)
1" 5.18d(7.7) 5.16d(7.6) 4.54d(7.0)
2" - - 3.69dd(7.1, 8.9)
3" - - 3.60dd(8.9, 4.7)
4" - - 3.86d(4.7)
5 - - 4.01bd(14.0)

3.63 bd(14.0)

Table 3-5-92: 'H NMR spectroscopic data of oleanane-type saponin 3-5-326.

H 3-5-326 H 3-5-326 H 3-5-326

3 3.30dd(4.5, 11.7) 26 0.87s 1’ 4.90d(7.4)
12 6.07 brs 27 1.20s 1" 5.76 d(7.7)
23 1.30s 29 0.90s 1" 5.69 d(7.6)
24 1.10s 30 0.88s 1" 5.17d(8.1)
25 0.84s
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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 Refer-

solvents ences
3-5-327 mutongsaponin A C35H5,010  CsDsN [203]
3-5-328 mutongsaponin B CsoHgy0,5  CsDsN [203]
3-5-329 lindernioside B methyl ester CysHeeO18  C5DgN [204]
3-5-330  3-B-O-[B-glucuronopyranosyl]-23,33-dihydroxy- C4He, 047 CD30D [148]

30-norolean-12,20(29)-diene-23,28-dioic acid
28-0-[glucopyranosyl] ester

3-5-331 amaranthus-saponin Il C4gH74,019  CsDsN [205]
3-5-332 fargoside C C45HegO13  C5DsN [206]
3-5-333 fargoside D C41Hg2014  C5DgN [206]
3-5-334 quinatoside A C34Hs5,0g  CsDsN [207]
3-5-335 quinatoside B C4oHg2013  CsDsN [207]
3-5-336  quinatoside C C39Hgp01,  CsDsN [207]
3-5-337 mutongsaponin D Cs5gHg20,7  CsDsN [203]
3-5-338 acanjaposide A C47H72019  C5DsN [208]
3-5-339  acanjaposide B C47H7,0.8  C5DgN [208]
3-5-340 quinatoside D C39Hgp017  CsDsN [207]
3-5-341 nudicaucin A C4H7204; CD30D [209]
3-5-342 nipponoside E C47H76019  C5DsN [210]
3-5-343  acanjaposide C C47H74019  C5DsN [208]
3-5-344  spinoside C6 C47H76019  CsDsN [211]
3-5-345 fargoside B CueH76018  C5DgN [206]
3-5-346  spinoside C7 C47H74019  CsDsN [211]
3-5-347  spinoside C3 C47H76018  CsDsN [211]
3-5-348 yemuoside YM;, C47H76019  C5DsN [212]
3-5-349 fargoside A C4oHes013  CsDsN [206]
3-5-350  yemuoside YM,, C47H7,0;5  CsDsN [212]
3-5-351  yemuoside YMyg C47H76019  C5DgN [212]
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O\‘" K HO HO.

ye) ,
HO 3-5-338 R=COOH HO

Ny OH  3.5.339 R=CHO

O

1 2
OH R R
3-5-342 -OH CH,OH
3-5-343 -OH CHO
3-5-344 ¢-OH CH,OH
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3-5-345

1, O 1 2
N OH RR
] 3-5-346 CHO H

HO" © ©OH 3-5-347 Me H

3-5-351
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Table 3-5-94: 'H 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 4.31ddd(3.0, -
3.7, 4.0)
3 - - 4.46 d(4) 4.11d(3.7) -
12 5.40brs 5.39brs 5.37 t-like - 5.39t
18 3.09dd 3.08dd(13.0, 2.99dd(13.5, 2.77 dd(4.4,
4.5) 4.5) 13.6)
19 2.52t(13.5) 2.49t(13.5) a2.55brt(13.5) ax2.59dd(13.6, -
13.9)
2.13dd(14.5, 2.11dd(13.5,
4.0) 4.0)
23 4.21d 4.19d - - 1.09s®
3.70d 3.69d
24 1.055s 1.04s 1.89s 1.435s 1249
25 1.07s 1.07s 1.51s 1.31s 1.27s9®
26 1.11s 1.10s 0.82s 0.84s 13459
1.44s®
27 1.12s 1.09s 1.20s 1.23s
29 4.72s 4.69s 4.73brs 4.65 br(2H) 4.74brs(2H)
4.66s 4.63s 4.77 brs
OMe 3.84 s(OMe-23)
3.65s(0Me-28)
3.69 s(OMe-6')
3.60 s(OMe-6"")
1! 6.28d(8.0) 6.18d(8.0) 4.94d(8) 4.44d(7.8) 4.97 d(8.0)
2! 4.18 - 3.86 dd(8, 9) 3.32dd(7.8,9.0) -
3 4.26t-like - 4.221(9) 3.37dd(9.0,9.0) -
4! 4.32d(9.5) - 4.261(9) 3.39dd(9.0,9.0) -
5 4.00d(8.5) - 4.46 d(9) 3.40d(9.0) -
6 4,38,
4.45d(11.5)
1" 4.91d(7.5) 5.41d(8) 5.40d(8.1) 6.31s
2" - 4.00dd(8, 9) 3.35dd(8.1,9.1) -
3" - 4.20t(9) 3.38dd(9.1,9.1) -
4" - 4.37 dd(9, 9.5) 3.58dd(9.1,9.1) -
5" - 4.50d(9.5) 3.83m -
6" - 3.35dd(12.5, 1.71d
3.0)
3.70dd(12.5,
4.4)
1" 5.86brs 6.26d(8.1)
6" 1.65d(6.0)
1" 5.22d(7.5)

DThe 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: 'H 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 4.31dd(11.9, 4.6) - - -
5 1.68d(9.6) 1.72d(11.0) - - -
7 - - - - 1.32ddd(2.4,
3.2,12.2)
9 - - - - 1.78dd(6.9,
10.5)
12 5.48brt(3.2) 5.49 brt(3.4) 5.49t 5.42brs 5.46 dd(3.4,
3.4)
15 - - - - 2.27 ddd(3.3,
13.7,13.7)
18 3.22dd(13.1,4.5)  3.23dd(13.7,5.0)  3.22dd(4,12) 3.10dd 3.10dd(4.9,
13.4)
19 - - 2.60t(13) 2.524d, 2.55dd(13.7,
2.14d 13.7)
23 3.76 d(10.5) 3.74d(10.5) - -
4.43d(10.5) 4.35d(10.5)
24 1.09s 0.94s 0.92s® 0.93s 1.655s
25 0.93s 0.92s 0.93s® 0.94s 1.01s
26 1.00s 1.01s 1.00s® 1.08s 1.10s
27 1.21s 1.21s 1.21s® 1.13s 1.165s
29 4.74brs 4.75brs 4.75s 4.72s 4.68brs
4.79brs 4.80brs 4.80s 4,665 4.75brs
1’ 4,96 d(7.2) 4.98d(7.5) 5.00d(7) 4.94d(7.5) 6.18d(7.9)
2! 4.70dd(7.4,7.2) 4.60dd(8.2,7.5) - - 4.09m
3/ 4.12 4.06 - - 4.19m
4 4.47 4.34 - - 4.27m
5/ 3.52brd(12.0) 3.65brd(12.1) - - 4.05m
4.12brd(12.0) 4.18dd(12.1, 2.0)
6 4.31m,
4.64m
1" 5.32d(7.5) 5.44d(7.8) 5.31d(8.0)  4.96d(7.9)
2" 4.45dd(8.2,7.5) 4.04dd(9.2,7.8) - 3.94dd(8.4,
8.5)
3" 4,06 4,291(9.2) - 4,14m
4" 4,17 4.461(9.2) - 4.40dd(9.2,
9.8)
5" 3.47brd(11.2) 4,58d(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" 5.38d(7.8) 6.19d(8.0) 5.84s
2" 4.05 - 4.68m
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Table 3-5-95 (continued)

H 3-5-332 3-5-333 3-5-334 3-5-337 3-5-338

3" 4.311(9.0) - 4.55dd(3.4,
9.5)

4" 4.53(9.0) - 4.33dd(9.2,
9.4)

5" 4.62d(9.0) - 4.95m

6" - 1.70d(6.1)

1" 4.98d(6.0)

1 5.84brs

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-96: 'H 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 5.49brs 5.48 brs 5.46 dd(3.4, 3.4) 5.49brs 5.32brt(ca 1.0)

18 3.24dd(4.4,12) 3.25m 3.13dd(4.3, 13.4) 3.61m -

19 2.621(12) 2.81t(13.2)  2.59ddd(13.4,13.4)  2.81t(13.2) -

23 - - - 0.88s9 0.79s%

24 0.93s@ 0.96s® 1.385 0.99s® 0.83s®

25  0.94s5® 1.02s® 0.94s 1.08s® 0.94s9

26 1.01s® 1.06s® 1.07's 1.28s® 1.04s®

27 1.225® 1.21s® 1.21s 1.28s9 11759

29 4.75s 4.74s 4.70brs 4.75s 4.61brs
4.80s 4.79s 4.76brs 4.81s

1’ 4.98d(7.4) 5.08d(6.2)  6.20d(7.9) 4.89d(6.2)  4.28d(7.3)

1" 5.31d(7.8) 5.11d(6.7) 4.97d(7.9) 5.08d(6.9) 4.50d(7.5)

1" 5.85s 5.36 d(8.0)

6" 1.71d(6.1) -

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-97: 'H 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 - 1.55ddd(3.1, - - -
3.1,13.4)

3 - - 3.88s 3.98s 3.645s
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H  3-5-342 3-5-343 3-5-344 3-5-346 3-5-347

12 5.56tlike  5.50dd(3.7, 5.45 t-like 5.48 t-like 5.47 t-like
3.7)

18 - 3.24dd(4.3, 3.18dd(3.7, 14.4) 3.21dd(14.1,4.3) 3.20dd(4.3, 14.3)
13.8)

19 - 2.40dd(13.8, - - -
13.8)

23 - - - 9.94s 1.17s

24 1.06s® 1365 0.73s 1.08s 0.865s

25 1.125® 0.93s 0.93s 0.93s 0.93s

26 1.21s9 1.09s 1.10s 1.11s 1.085s

27 1.2259 1.21s 1.10s 1.12s 1.125s

29 15259 1.47 s 1.42s 1.43s 1.42s

1 6.31d(8.1) 6.25d(7.9) 6.19d(7.9) 6.23d(8.3) 6.22d(8.3)

1" - 4.98d(7.9) 4.93d(8.0) 4.95d(7.9) 4.94d(7.6)

1" 591s 5.85s 5.77s 5.83s 5.82s

6" 1.76d(6.2) 1.71d(6.7) - 1.64d(6.1) 1.67(6.1)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.

Table 3-5-98: 'H 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 - 0.90~0.98 m - 0.95~1.03m 0.93~1.01m
1.46~1.54m 1.50~1.58 m 1.47~1.55m
2 - 1.75~1.83m - 1.77~1.85m 1.76~1.84m
3 335 3.42dd(10.2, 3.32dd(11.9, 3.42dd(10.2, 3.41dd(10.2,
5.8) 4.1) 5.8) 5.8)
5 0.83d(12.6) 0.81d(10.9) 0.74d(11.0) 0.83d(10.9) 0.84d(10.9)
6 - 1.31~1.39m - 1.34~1.42m 1.34~1.42m
1.47~1.55m 1.47~1.55m 1.48~1.56 m
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 5.53brt(3.3) 5.45t(3.8) 5.54brt(3.2) 5.461(3.8) 5.47t(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 brt(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 3.30dd(14.3, 3.36dd(13.7, 3.22dd(10.6, 3.80~3.88m
4.4) 4.1) 7.5)
19 - 2.18~2.26m - 2.27~2.35m 1.96~2.04m
2.28~2.36m 2.52~2.60m 2.281(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 - 5.75brs 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 2.60td(13.3, 4.8)
23 1.465s 1.21s 1.31s 1.21s 1.21s
24 4.12 1.01s 1.10s 1.03s 1.02s
25 0.71s 0.90s 0.84s 0.94s 0.92s
26 0.90s 1.09s 1.00s 1.13s 1.15s
27 1.20s 1.23s 1.28s 1.26s 1.265s
29 1.58s 4.03s 1.58s 4.29s
30 3.865
1" 4.80d(7.4) 6.22d(8.1) 4.92d(7.8) 6.22d(8.1) 6.25d(8.1)
2" 4.23 4.07~4.15m 4.15 4.10~4.18 m 4.09~4.17 m
3" 421 4.16~4.24m 4.311(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 4.35dd(12.0, 4.28~4.36m 4.27~4.35m
6.5)
4.44dd(10.4,1.6) 4.61~4.69m 4.54dd(12.0, 4.62~4.70m 4.62dd(11.9,
2.0) 2.1)
1" 5.50d(7.5) 4.95d(7.6) 5.27 d(6.9) 5.00d(7.9) 4.93d(7.4)
2" 4.32dd(9.7,7.5) 3.93t(8.2) 4.12 3.941(8.5) 3.931(8.5)
3" 3.96dd(9.7,3.0) 4.09~4.17m 4.13 4.12~4.20m 4.10~4.18 m
4" 3.91d(3.0) 4.381(9.2) 4.24m 4.411(9.2) 4.401(9.2)
5" 3.66q(6.4) 3.66 brd(9.2) 3.70dd(11.0, 3.68brd(9.2) 3.65brd(9.2)
10.5)
4.39dd(11.0,
5.0)
6" 1.51d(6.4) 4.05~4.13 m 4,06~4.14m 4.05~4,13m
4.15~4.23m 4.17~4.25m 4.17~4.25m
1" 5.21d(7.5) 5.83brs 5.84brs 5.84brs
2" 4.47dd(8.2,7.5) 4.63~4.71m 4.62~4.70m 4.67 brs
3" 4.11 4.,55dd(9.2, 3.4) 4,54dd(9.2,3.1) 4.55dd(9.2,3.1)
4" 4,25 4.27~4.35m 4.27~4.35m 4.28~4.36m
5" 3,77 brd(10.3) 4.89~4.97 m 4,90~4.98 m 4.90~4.98 m
4.26
6" 1.68d(6.2) 1.69d(6.2) 1.68d(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 VI C36H620g CsDsN [213]
3-6-2 eclalbasaponin VIII C36Hg20g CsDsN [213]
3-6-3 eclalbasaponin IX C36Hg2014S Cs;Ds5N [213]
3-6-4 eclalbasaponin X C36Hg2044S Cs;DsN [213]
R1 RZ RS
361 OH H H
362 H OH H
363 OH H SOsH
36-4 H OH SOsH
Table 3-6-2: 'H 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 3.43dd(4.5,11.1) 3.44dd(4.4,11.7) 3.36dd(4.0, 11.7) 3.38brd(11.0)
5 0.74m 0.73d(11.6) - -
6 1.28m, 1.32m 1.30m, 1.47 m - -
7 1.41m, 1.44m 1.33 m(2H) - -
9 1.26 m 1.21m - -
11 1.16m, 1.42m 1.21m, 1.46m - -
12 1.29m,2.10m 1.28m, 1.86 m - -
13 1.98m 1.89m - -
15 1.64dd(4.9, 12.8) 1.05m - -
2.02brt(12.8) 1.99ddd(4.6, 4.6, 13.5)
16 3.79dd(4.5,11.1) 1.33m 3.76dd(4.7,11.4) -
18  1.34dd(10.6, 10.6) 1.83dd(10.5, 10.5) - -
19  2.05dd(6.4,10.7) 1.59m - -
21 1.92ddd(3.3,11.4, 11.4) 1.89m - -
2.18 brdt(3.2, 14.0) 2.22m
22 1.55m 1.90m - -
2.45ddd(3.4, 3.4, 13.4) 2.24m
23 1.33s 1.34s 0.74s 0.76s
24 1.02s 1.02s 0.98s 0.97s
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H 3-6-1 3-6-2 3-6-3 3-6-4

25  0.81s 0.823s 1.13s 0.97s

26  1.03s 1.00s 1.18s 1.19s

27 1.165s 1.00s 1.23s 1.42s

28 1.26s 4.00d(11.0), 4.25d(11.0)  1.365s 4.22m

29  1.45d(6.1) 1.37.d(6.1) 1.47 s 1.35d(5.5)
30 1.38s 1.43s 1.42d(6.2) 1.50s

1’ 4.99d(7.6) 5.02d(7.4) 5.06 d(7.7) 5.05d(7.5)
2! 4.07 brt(8.6) 4.08brt(8.3) 5.08 brt(9.2) 5.10 brt(9.0)
3/ 4.281(8.9) 4.29brt(8.9) 4.471(9.2) 4.511(9.0)
4! 4.261(8.9) 4.27 brt(8.9) 4.181(9.2) 4.22m

5’ 4.05m 4.05m 3.96m 3.97m

6 4.44dd(5.4, 11.7)
4.63dd(2.4, 11.7)

4.44dd(5.5, 11.6)
4.62dd(2.4, 11.6)

4.32dd(5.5, 11.7)
4.53brd(11.7)

4.32dd(5.5, 11.5)
4.54brd(11.5)
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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 Refer-

solvents ences
3-7-1  pomolic-acid-28-0-B-D-glucopyranosyl ester C36Hs509 CD30D [214]
3-7-2  oblonganoside H C41HgO13  CD30D [214]
3-7-3  rotundic acid-28-0-B-D-glucopyranosyl ester C36Hs50,9  CD30D [214]
3-7-4  oblonganoside | C41HgeO14  CD30D [214]
3-7-5  randiasaponin Il C41HgeO14  CD30D [215]
3-7-6  randiasaponin Il C47H7;60.8  CD30D [215]
3-7-7  randiasaponin IV C47H76047  CD30D [215]
3-7-8  scabrioside A C,7H;60.3  CD30D [216]
3-7-9  scabrioside B Cs3HggO,,  CD30D [216]
3-7-10 scabrioside C Cs3HggO,,  CD30D [216]
3-7-11 scabrioside D Cs9Hg60,;  CD30D [216]
3-7-12 indicasaponin A C5Hg,0,; CD30D [217]
3-7-13  28-0-B-D-glucopyranosyl-63-hydroxytormentic acid C36Hs55014 CDs0D [218]
3-7-14 28-0-B-D-glucopyranosyl-63,23-dihydroxytormentic ~ C3¢Hs304,  CD30D [218]

acid
3-7-15 nigaichigoside F1 C36Hs50,;  CD30D [214]
3-7-16 zygophyloside G C4oHe018S  Cs5DsN [219]
3-7-17 zygophyloside H C47H7,018  C5DgN [219]
3-7-18 callianthaside A C3gHs50,4  CD30D [220]
3-7-19 2a,3a,23-trihydroxyurs-12-en-24,28-dioic acid C36Hs56043  C5DsN [221]
28-B-D-glucopyranosyl ester

3-7-20 oblonganoside | C3gHgp01;  CD30D [214]
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3.713 R=H
3-7-12 3-7-14 R=OH
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3-717 R=

Table 3-7-2: 'H 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) 3.60dd(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 5.29brs 5.29brs 5.29brs 5.28brs 5.281(3.4)
15 1.79m,1.27m 1.80m, 1.28 m 1.84m, 1.30m 1.85m, 1.27m 1.01(ov),
1.84 (ov)
16 2.61m 2.60dt(13.3,4.3) 2.60m 2.60m 1.50 (ov)
1.59m 1.60m 1.63m 1.58m 2.50td (13, 4.0)
18 2.50s 2.50s 2.50s 2.50s 2.50s
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 0.96s 1.04s 3.52d(11.1) 3.55d(11.1) 3.30 (ov),
3.63 (ov)
3.28d(11.1) 3.30d(11.1)
24  0.77s 0.84s 0.70s 0.70s 0.72s
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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 0.94s 0.95s 0.97s 0.94s 0.98s

26 0.78s 0.77 s 0.74s 0.755s 0.80s

27 1.31s 1.32s 1.32s 1.30s 1.34s

29 1.19s 1.19s 1.19s 1.19s 1.19s

30 0.92d(6.8) 0.92d(6.8) 0.92d(6.8) 0.92d(6.8) 0.93d(6.8)

1 5.31d(7.7) 5.31d(7.9) 5.31d(7.8) 5.34d(7.9) 4.35d(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 4.03brs

5" 3.32m 3.35m 3.33m 3.33m 3.57d (11.7)
3.86dd(12.7,
2.0)

6' 3.79brd(11.5) 3.79brd(12.3) 3.79brd(12.0) 3.80brd(11.0)
3.67dd(11.5, 4.2) 3.67dd(12.3 4.0) 3.67dd(12.0,4.7) 3.67dd(11.0, 4.9)

1" 4,26 d(7.6) 4.27d(7.4) 4.54d (7.3)

2" 3.18m 3.15m 3.29 (ov)

3" 3.26m 3.28m 3.31 (ov)

4" 3.45m 3.47m 3.341(8.8)

5" 3.81brd(11.1) 3.84d(11.2) 3.37t(8.8)
3.17 (ov) 3.18 (ov)

6" 3.69 (ov)

3.83dd(12.3,2)

Table 3-7-3: 'H 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 3.15dd(11.5, 4.0) 3.11dd(11.2, 3.9) 3.13 (ov) 3.10ddd(11.4, 3.12dd(11.4,
4.1) 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), 1.97 (ov), 1.96 (ov),
1.34 (ov) 1.32(ov) 1.30(ov)
12 5.33brs 5.30t(3.9) 5.29brs 5.27 brs 5.29brs
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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), 1.85 (ov), 1.85 (ov),
1.03 (ov) 1.00 (ov) 1.02 (ov)
16  1.63(ov) 1.62 (ov) 2.60m, 2.57 m, 2.61m,
1.65 (ov) 1.62 (ov) 1.62 (ov)
2.61td(13.5, 4.0)  2.61td(13.2, 4.4)
18 2.51s 2.51s 2.53s 2.51s 2.52s
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 1.05s 1.01s 1.05s 1.02s 1.02s
24 0.85s 0.845s 0.845s 0.84s 0.84s
25  0.95s 0.95s 0.95s 0.93s 0.965s
26 0.77s 0.74s 0.78s 0.75s 0.78s
27 1.33s 1.33s 1.32s 1.30s 1.325s
29 1.20s 1.20s 1.20s 1.19s 1.20s
30 0.93d(6.8) 0.92d(6.8) 0.93d(6.6) 0.91d(6.6) 0.93d(6.6)
1" 5.33d(8.3) 5.37.d(8.3) 5.28d(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) 4.10brd(11.2) 4.08brd(11.2) 4.10brd(11.2)
3.82dd(11.2, 2.0) 3.74dd(11.2, 3.72dd(11.2, 3.74(ov)
4.5) 4.4)
1" 4.29d(7.0) 4.55d(4.4) 4.67d(7.9) 4.65d(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) 4.041(2.9) 4.021(2.9) 4.041(2.9)
4" 4.03brs 3.79 (ov) 3.49 (ov) 3.48 (ov) 3.49 (ov)
5" 3.55d(12.5) 3.48dd(11.8,3.0) 3.68(ov) 3.66 (ov) 3.66 (ov)
3.86dd(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" 4.56d(7.3) 5.09d(0.9) 4.27d(7.4) 4.36d(7.0) 4.56d(6.7)
2" 3.31(ov) 3.88dd(3.4, 1.5) 3.18dd(7.4, 3.42 (ov) 3.77 (ov)
8.8)
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), 3.85 (ov) 3.82 (ov)
3.20(ov)
3.16 dd(10.5, 3.48dd(10.5,
9.0) 9.0)
6" 3.70(ov) 1.23d(5.9)

3.82dd (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) 5.10d(1.7)

2! 3.93dd(1.7, 3.88dd(1.7,

3.4) 3.4)

3" 3.72 (ov) 3.70 (ov)

4" 3.40 (ov) 3.40 (ov)

5" 3.92 (ov) 3.80 (ov)

6" 1.18d(6.2) 1.20d(6.2)

Table 3-7-4: 'H NMR spectroscopic data of ursane-type saponins 3-7-11~3-7-15.

H 3-711 3-7-12 3-7-13 3-7-14 3-7-15

1 1.64(ov), 1.00(ov) ax0.98,eq1.37 0.63m,1.9m 0.88brt(12) 2.25m,2.02m
1.9dd(12, 3.5)

2 1.80, 1.70 (ov) ax1.73,eq1.82 3.68m 3.74td(11,3.5) 3.42m

3 3.10dd(11.4, 4.0) 3.10 2.85d(9) 3.3m 3.67 (ov)

5 0.78 (ov) 0.73 0.82m 1.3 m 0.80m

6 1.53 (ov) ax1.37,eq1.50 4.46brs 4.4brs 1.52m, 1.40m

7 1.33(ov) ax1.50,eq1.37 1.53m,1.73m  1.48dd(13,2) 1.57m,1.32m
1.81 brd(13)

9 1.68 (ov) 1.51 1.76 m 1.8m 1.76m

11 1.96(ov) ax1.92 2.07m 2.08m 1.99m

1.32(ov) eq 2.07 2.1m

12 5.26brs 5.23 5.85t(3) 5.35t(3) 5.30brs

15 1.85(ov), 1.04(ov) ax1.91,eq1.10 - 1m,1.87m 1.83m, 1.09m

16 2.60m, 1.62(ov) ax2.15,eq1.78 - 1.63m 2.60m,1.62m
2.6td(13.3, 4.1)

18 2.51s 2.20d(11.0) 2.5brs 2.53s 2.51s

19 1.40

20 1.40(ov) 0.99 1.38m 1.34m 1.35m

21 1.70(ov) ax1.26,eq1.38 1.64m,2.59m 1.25m,1.70m 2.24m,1.85m

22 1.75(ov) ax1.74,eq1.65 1m,1.88m 1.65m, 1.8 m 1.78m, 1.60 m

23 1.03s 1.04s 1.2s 3.44d(11.1) -
3.58d(11.1)

24 0.84s 0.83s 1.04s 1.065s 0.69s

25 0.94s 0.96s 1.35s 1.39s 1.03s

26 0.78s 0.82s 1.07s 1.04s 0.77 s

27 1.31s 1.10s 1.3s 1.31s 1.33s

29 1.18s 0.89d(6.6) 1.18s 1.21s 1.19s

30 0.91d(6.6) 1.32d(6.1) 0.93d(6.6) 0.93d(6.6) 0.92d(6.5)

1/ 5.26d(7.8) 4.38d(7.1) 5.3d(7.2) 5.31d(7.9) 5.31d(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 4.10brd(11.2) 3.8dd(12, 2) 3.67dd(12,4.1)  3.79brd(10.0)
3.74(ov) 3.68dd(12,4.1) 3.8dd(12,2) 3.67 brd(10.0)
1" 4.65d(7.9) 4.57 d(7.6)
2" 3.32(ov) 3.30
3" 4.021(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" 4.35d(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
3.16dd(11.0,9.7)  3.08
1" 5.26 (ov) 5.32d(8.2)
21 4.24dd(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" 1.22d(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: 'H 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 ax1.09,eq 1.58 1.95~1.97 m a1.95,32.19 1.68m, 1.10m
0.88~0.90m

2  ax1.77,eq2.10 1.86,2.10 3.67~3.69m 5.14brd(10.9) 1.87m,1.71m

3  3.12dd(3.7,11.5) 3.10dd(4.3,11.6) 3.35~3.36m 5.39brs 3.33(ov)

5 0.85 0.90 1.26 brs 2.26 0.85brd, 11.6
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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 a2.38,52.10 1.51m, 1.44m

7 ax 1.59,eq1.75 ax 1.66, eq 1.82 1.28~1.30m a1.82,52.11 1.53m, 1.29m
1.59~1.63m

9 2.59dd(5.6,10.4) 2.68 3.32~3.33m 2.22 1.74m

11 1.92~2.10 2.00~2.10 1.96~1.98 m 2.19~2.34 1.97m

12 5.95 5.32brs 5.64brs 5.29brs

15 ax2.37,eq2.50 2.42,2.53 1.25~1.28 m 02.49~2.59m 1.80m, 1.00m

p1.33
16 ax2.50 ax 2.53 1.73~1.75m a2.08 2.60dt(13.3,
4.3)
eq2.18 eq2.20 B3.09~3.19m 1.60m

18 2.65d(11.4) 2.68d(11.3) 2,27d(11.6) 2.99s 2.50s

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 a1.31,82.06 1.69m,1.53m
1.64~1.67m

22 ax1.70,eq1.83 ax1.73,eq1.86 1.60~1.61m a2.11,51.90 1.76 m, 1.59 m
1.78~1.82m

23 1.28s 1.12s 3.25d(11.4) 4.66d(9.7) 3.79d(10.7)
3.49d(11.4) 4.80d(9.7) 3.28d(10.7)

24  1.11s 1.04s 0.69s - 1.04s

25 0.80s 0.91s 1.04s 1.39s 1.00s

26 1.16s 1.21s 0.84s 1.35s 0.76s

27 - - 1.13s 1.72s 1.33s

29 1.14d(6.2) 1.16d(6.1) 0.91d(6.4) 1.48s 1.19s

30 0.73d(6.3) 0.73d(6.3) 3.51~3.54m 1.17s 0.92d(6.7)
3.64dd(10.8,
3.0)

1’ 6.34d(8.2) 6.36d(8.1) 5.34d(7.8) 6.29d(8.0) 5.31d(7.7)

2! 4.21 4.23 3.32~3.34m 4.251(8.4) 3.30m

3/ 4.30 4.30 3.30~3.33m 4.341(8.7) 3.39m

4 4.36 4.36 3.37~3.40m 4.381(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 3.79dd(12.0, 4.43brd(12.0) 3.79brd(11.0)
1.8)

4.46 dd(2.5, 12.0) 3.64~3.67m 4.50brdd(4.4, 3.67dd(11.0,
12.0) 3.9)
1" 4.82d(7.4) 4.65d(7.6) 4.651(5.6)
2" 5.01 4.03 3.57 brd(5.6)

3.50brd(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" 413 3.64
5" 3.90 3.66
6"  4.284.48(2.4,11.9)  1.59d(5.5)
1" 5.13d(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 3-7-21and 3-7-22.
No. Compounds MFs Test solvents References
3-7-21 brevicuspisaponin 1 C35Hs5609 C;Ds5N [222]
3-7-22 brevicuspisaponin 2 C35H56019 C;Ds5N [222]

30,
22
Hom go0H
HO™ ™ ao 3-7-21 R=Me
on" R NOH 3-7-22 R = CH,OH
Table 3-7-7: *H NMR spectroscopic data of ursane-type saponins 3-7-21and 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 1.48s 4.33d(13.0),
4.90d(13.0)
3 3.51dd(11.0, 5.0) 4.47 dd(13.0, 6.0) 24 3.58d(10.0), 3.89d(13.0),
4.35d(10.0) 4.59d(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 1.511.90t(13.0) 26 1.05 1.08

7 1.35, 1.50 1.37,1.73dt(10.0, 4.0) 27  1.73 1.68

9 1.78 1.88 29  1.42s 1.40s

11 1.78,2.00 1.97,2.05 30 1.11d(6.0) 1.11d(7.0)

12  5.50s 5.52s 1’ 4.73d(7.0) 5.05d(8.0)

15  1.25,2.26 1.22,2.24 2! 4.40dd(8.0, 4.431(8.0)
7.0)

16  2.06,3.25dt(13.0,4.0)  2.05,3.17dt(13.0,4.0) 3’ 4.20dd(8.0, 4.07 dd(8.0,
7.0) 4.0)

18  3.26s 3.265s 4 4.35 4.24

20 2.00 2.00 5/ 3.85d(10.0),  3.69d(10.0),
4.35 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 C36Hs5015 CsDsN [223]
3-7-24 bodinioside B C36Hs01 CsDsN [223]
3-7-25 kakisaponin B C36Hs5019 CsDsN [224]
3-7-26 kakisaponin C C36Hs5019 CsDsN [224]

OOH OH

; ' B
RY, )t 51:><0H
HO" . HO ‘oH
R? * R' R?
3-7-23 R = OH 3-7-25 H CH,0OH
3-7-24 R=H 3-7-26 OH Me

Table 3-7-9: 'H 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 a1.19(ov) al.16m,B1.16m 1.45m, 1.48m 1.83m, 1.88m
B 2.43 dd(4.6, 12.6)

2 4.03m 1.42~1.65m 1.80m, 1.82m 4.33m

3 3.31d(9.1) 3.38dd(4.4, 11.7) 4.44m 3.75d(2.3)

- printed on 2/13/2023 3:11 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

278 =— 3 Saponins

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 a1l.49m,51.29m a1.54m,51.20m 1.54m, 1.55m 1.42m, 1.44m

7 1.44m 1.44m 1.41m, 1.43m 1.40m, 1.42m

9 1.66dd(3.5, 11.5) 1.61 (ov) 2.05m 2.25brs

11 a2.28m,31.68m a2.22m,31.63(ov) 5.70d(10.2) 5.75d(10.0)

12 4.62dd(1.5,10.1) 4.61m 6.04brd(10.2) 6.04brd(10.0)

15 a1.18m,32.87m a1.20m,32.86m 1.94m,1.96m 1.98m, 2.00 m

16 a1.62m,$1.93m a1.54m,$1.92m 2.10m, 2.13m 2.11m, 2.13m

18 6.39s 6.37 s 5.79brs 5.79brs

19 3.84m 3.86m

20 2.74m 2.73m 1.66m 1.66m

21 4.85m 4.83m 1.83m, 1,84 m 1.82m,1.83m

22 1.811(12.6) 1.80m 2.02m, 2.04m 2.02m, 2.04m
2.07 dd(5.6, 12.6) 2.06dd(5.7,12.7)

23 1.00s 0.94s 1.60s 1.24s

24 1.39s 1.30s 3.83d(11.0) 0.88s

4.03d(11.0)

25 0.87s 0.79s 0.92s 0.90s

26 1.09s 1.08s 0.90s 0.945s

27 1.24s 1.25s 0.93s 0.93s

29 0.92d(7.1) 0.93d(6.9) 1.29d(6.2) 1.29d(6.2)

30 2.12s 2.11s 1.02d(6.3) 1.02d(6.3)

1 4.95d(7.8) 4.92d(7.7) 6.34d(7.6) 6.32d(7.8)

2’ 4.09 (ov) 4.01 (ov)

3! 4.23dt(4.8, 8.9) 4.25dt(4.7, 9.6)

4! 4.19 dt(4.8, 8.9) 4.22dt(4.7, 9.6)

5 4.08 (ov) 3.99 (ov)

6 4.34dd(5.6, 11.6) 4.37dd(5.5,11.7) 4.29d(9.1) 4.29d(9.1)
4.60 (ov) 4.62dd(2.4,11.7) 4.40d(9.1) 4.40d(9.1)

Table 3-7-10: Cos, MFs, and TSs of ursane-type saponins 3-7-27~3-7-51.

No. Compounds MFs Test Refer-

solvents ences

3-7-27 oblonganoside A C3gHs5049  CD50D [225]

3-7-28 oblonganoside B C41Hes01,  CD30D [225]

3-7-29  3B,23-dihydroxyurs-12,19(20)-dien-28-oic acid C3¢H5609 CD50D [225]
28-B-D-glucopyranosyl ester

3-7-30  rubuside D C36Hs609  CsDsN [226]

3-7-31  2a,3f,23-trihydroxyurs-12,19-dien-28-oic acid C3¢H56019  C5DsN [227]
28-0-B-D-glucopyranoside

3-7-32  quadranoside VI C36Hs5604;  CsDsN [227]
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Table 3-7-10 (continued)

No. Compounds MFs Test Refer-
solvents ences

3-7-33  rubuside E C36Hs5609 CsDs5N [226]

3-7-34  3p-[(a-L-arabinopyranosyl)oxy]-urs-12,19(20)- C35H5,07 CsDsN [221]
dien-28-oic acid

3-7-35  rubuside A C3Hs60y  CsDsN [226]

3-7-36  rubuside B C3¢H5609 CsDsN [226]

3-7-37  rubuside C C3¢Hs56019  C5DsN [226]

3-7-38  3,23-dihydroxyursa-12,18(19)-dien-28-oic acid C3¢H5609 CDb5;0D [225]
28-B-D-glucopyranosyl ester

3-7-39  3-0-B-D-xylopyranosyl-38-hydroxyurs-12,18 C41Hgs04,  CD30D [225]
(19)-dien-28-oic acid-28-B-D-glucopyranosyl ester

3-7-40 oblonganoside C C41He, 043  CD30D [225]

3-7-41  3p-[(a-L-arabinopyranosyl)oxy]-urs-12,19(29)- C35H5,0;  C5DsN [221]
dien-28-oic acid

3-7-42  rubuside F C36Hs604;  CsDsN [226]

3-7-43  quadranoside VI C36Hs5609 CsDsN [227]

3-7-44  quadranoside VIl C3¢Hs56019  C5DsN [227]

3-7-45  3B,23-dihydroxyurs-12,19(29)-dien-28-oic acid C3¢H5609 CD;0D [225]
28-B-D-glucopyranosyl ester

3-7-46  oblonganoside D C41He,0,,  CD30D [225]

3-7-47  oblonganoside E C36H560,9  CD30D [225]

3-7-48  oblonganoside F C41He4 043  CD30D [225]

3-7-49  randiasaponin | C41Hg4014  CD30D [215]

3-7-50  2a,3B-dihydroxyurs-12,20(30)-dien-28-oic acid Cs,Hg,0,,  CD3OD [228]

3-0-{0-B-D-glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—2)-0-[B-D-xylopyranosyl-
(1—3)]B-D-glucopyranoside}

3-7-51  3p-[(a-L-arabinopyranosyl)oxy]-198-hydroxyurs- C35H5,0g CsDsN [221]
12,20(30)-dien-28-oic acid

HO,,

HO™
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3-7-30 H H
3-7-31 OH H
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3-7-50

Table 3-7-11: 'H 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 1.31t(12.4) 1.38m
2.30dd(12.4, 2.34dd(12.2,
4.2) 3.9)
2 1.93m, 1.97m 1.93m, 1.96m 1.78m, 1.94m 4.11ddd(12.4, 4.27m
9.4,4.2)
3 3.37 (ov) 3.13(ov) 3.61 (ov) 3.40d(9.4) 4.24m
5 0.83brd(12.2) 0.76 brd(12.2) 1.13 brd(12.2) 1.01brd(11.4) 1.78m
6 1.17m,1.42m 1.36m, 1.52m 1.36m, 1.39m 1.36 qd(11.0, 1.68m
3.2)
1.53dt(11.0,
3.5)
7 1.35m, 1.53 m 1.39m, 1.50m 1.33m, 1.58 m 1.57 brdd 1.36m
(11.0, 3.5)
1.40m
9 1.53m 1.43m 1.48m 1.65 brd(8.5) 1.72m
11 1.95m 1.93m 1.93m 2.01brtd 2.02m
(8.5, 3.6)
12 5.47 brs 5.41(3.5) 5.47 brs 5.641(3.2) 5.631t(2.5)
15 1.21m, 1.56m 1.26m, 1.53 m 1.22m, 1.51m 2.39td(13.0, 1.13m,
5.5) 2.34m
1.22dt(13.0,
2.3)
16 1.61m, 1.09m 1.79m, 1.65m 1.69m, 1.60m 2.05m 1.99m
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Table 3-7-11 (continued)

H 3-7-27 3-7-28 3-7-29 3-7-30 3-7-31
18 3.18s 3.19s 3.19s 3.35brs 3.51s
21 2.25m,1.87m 2.22m,1.84m 2.23m,1.85m 2.22m, 1.74m,
1.75m 2.18m
22 1.82m,1.66m 1.82m, 1.65m 1.81m, 1.67m 1.79m, 1.66m
1.95m
23 3.79d(10) 1.04s 3.51d(11.1) 1.26s 3.70d(10.5)
3.27d(10) 3.28d(11.1) 4.23d(10.5)
24 1.05s 0.84s 0.68s 1.08s 1.05s
25 1.03s 0.98s 1.00s 1.03s 1.10s
26 0.87s 0.87s 0.87s 1.14s 1.15s
27 1.00s 0.98s 0.99s 1.08s 0.98s
29 1.56s 1.56s 1.56s 1.63s 1.60s
30 1.63s 1.63s 1.63s 1.59s 1.57s
1/ 5.38d(7.8) 5.39d(7.8) 5.38d(7.6) 6.34d(8.0) 6.33d(8.0)
2" 3.31m 3.30m 3.30m 4.211(8.3) 4.19m
3 3.39m 3.40m 3.39m 4.291(8.9) 4.28m
4" 3.25m 3.24m 3.25m 4.381(9.4) 4.38m
5" 3.33m 3.34m 3.34m 4.02 ddd 4.00m
(9.4,4.1,2.8)
6 3.80brd(2.0) 3.80brd(11.6) 3.80brd(11.6) 4.39dd 4.42 m
(11.9, 4.1)
3.67dd(11.6,3.2) 3.66dd(11.6,4.0) 3.67dd(11.8,4.3) 4.44dd 4.45m
(11.9,2.7)
1" 4.64brs 4.25d(7.7)
2" 3.78brd(7.2) 3.19m
3.27brd(7.2)
3" 3.26m
4" 3.50m
5" 3.81brd(11.6)
3.17 (ov)
Table 3-7-12: 'H 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 1.29t(12.4) a 0.99 1.31t(12.6) 1.77t(12.1)
2.42dd(12.7,5.5) 1.96dd(11.5,4.2) B1.66 2.34dd(12.6, 2.00dd(12.1,
4.6) 4.3)
2 4.39m 4.31ddd a22.27 4.12ddd 4.32 (ov)
(11.5, 4.2, 2.5) B1.98 (12.6, 9.4,
4.6)
3 4.23d(9.3) 3.76d(2.5) 3.44dd(12.0, 4.2) 3.41d(9.4) 3.76d(1.8)
5 1.98m 1.60brd(11.6) 0.89 1.02 (ov) 1.65brd(12.0)
6 5.43brs 1.32qd(12.6,2.7) «a1.55 1.38qd(12.5, 1.33qd(12.0,
3.0) 2.0)
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H 3-7-32 3-7-33 3-7-34 3-7-35 3-7-36
1.45brd(12.6) B1.34 1.56 brdd 1.49brd(12.0)
(12.5,3.4)
7 181m 1.58 (ov) o l.47 1.63td(12.5, 1.64 (ov)
3.4)
2.01m 1.38dt(12.6, 2.7) B1.62 1.48dt(12.5, 1.48 (ov)
3.0)
9 1.87m 1.72brd(11.9) 1.60 1.63brd(13.8) 1.73brd(8.5)
11 2.15m 2.01m 1.91~2.02 2.07m 2.07 brdd
2.28m (8.5, 2.5)

12 5.72t(2.5) 5.63t(3.4) 5.77 brs 5.70t(3.7) 5.691(3.5)

15 1.26m 2.37td(13.5, 4.6) a2.33 2.45td(13.6, 2.43td(13.5,
3.5) 3.7)

2.49m 1.19dt(13.5, 3.0) B1.36 1.24dt(13.6, 1.22dt(13.5,
3.4) 3.0)

16 2.00m 2.02m 2.16 1.53td(13.6, 1.49td(13.5,
3.4) 3.0)
2.58dt(13.6, 2.56dt(13.5,
3.5) 3.4)

18 3.55s 3.51brs 3.72s

20 2.13m 2.10m

21 1.72m 2.21m a1.93 2.09m 2.08 (ov)

1.75m 1.73m B2.41 1.27 (ov) 1.25m

22 1.93m 1.76m 2.08 1.71td (13.7, 1.69brt(13.7)
2.5)

1.94m 2.19dt(13.7, 2.18dt(13.7,
3.0) 3.4)

23 4.03d(10.5) 1.25s 1.36s 1.27s 12.7s

4.39d(10.5)

24 1.73s 0.90s 1.04s 1.08s 0.91s

25 1.80s 1.00s 0.96s 1.05s 1.02s

26 1.69s 1.14s 1.10s 1.18s 1.18s

27 1.00s 0.96s 1.27s 1.10s 1.00s

29 1.63s 1.59s 1.80s 1.80s 1.77s

30 1.57s 1.58s 1.73s 1.04d(6.7) 1.02d(5.3)

1" 6.31d(8.1) 6.33d(8.2) 4.86 d(7.0) 6.32d(8.0) 6.32d(8.4)

2" 4.18dd(8.8,8.1) 4.20t(9.0) 4.531(7.6) 4.161(8.6) 4.151(8.4)

3" 4.27dd(9.0,8.8) 4.29t(9.0) 4.25dd(9.0,2.9) 4.261(8.6) 4.261(9.0)

4 4.37m 4.371(9.4) 4.42 4.321(9.4) 4.321(9.0)

5" 3.98m 4.01ddd(9.4,3.9,2.5) 4.40 3.99ddd(9.4, 3.98ddd(9.0,
4.2,2.8) 4.0,2.8)

3.91d(10.9)

6 4.39m 4.38dd(11.7, 3.9) 4.36dd(11.7, 4.36dd(11.7,
4.2) 4.0)

4.43m 4.43dd(11.7, 2.5) 4.40dd(11.6, 4.40dd(11.7,
2.8) 2.8)
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Table 3-7-13: 'H 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 1.22t(12.8) 1.73m 1.64m 1.75m a1.05
2.03dd(12.1, 4.1) 1.01m 1.01m 1.02m B1.61

2 4.29(ov) 1.95m, 1.80m 1.97m,1.82m 1.92m,1.88m «a2.28,51.97

3 4.14d(2.5) 3.61 (ov) 3.14(ov) 3.61 (ov) 3.46dd(11.4,

3.7)

5 2.05(ov) 1.16 brd(13.0) 0.89brd(12.3) 1.25brd(12.0) 0.92

6 1.37td(12.4,2.3) 1.74m 1.53m 1.45m a1.57
1.58 brd(12.4) 1.65m 1.38m 1.30m B1.38

7  1.77 (ov) 1.63m, 1.43m 1.55m, 1.40m 1.67m,1.45m a1.41,B31.58
1.48 brdd(12.4, 3.4)

9 1.80brd(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 5.63t(3.9) 5.38brs 5.39brs 5.38brs 5.65brs

15 2.43td(13.5, 2.5) 1.95m, 1.14m 1.93m, 1.19m 1.93m,1.14m a2.31,B1.26
1.19 (ov)

16 1.48td(13.5,3.4) 1.90m, 1.78 m 1.83m, 1.58 m 1.65m,1.63m 1.98
2.55dt(13.5, 3.0)

18 4.06s

20 2.09m 1.43m 1.47m 1.45m 2.09

21 2.07m 2.21m 2.24m 2.24m a 1.46 (ov)
1.26 brd(13.5) 1.86m 1.82m 1.82m B 1.63(ov)

22 1.68td(13.5, 3.0) 2.24brd(13.1) 2.24brd(13.0) 2.25brd(13.0) a2.18(ov)
2.18dt(13.5,3.2) 2.17m 2.17m 2.16m B2.11 (ov)

23 3.75d(10.8) 3.52d(11.0) 1.04s 3.61d(11.6) 1.36s
3.91d(10.8) 3.30d(11.0) 3.27d(11.6)

24 0.87s 0.70s 0.82s 0.70s 1.03s

25 1.07s 1.02s 1.00s 1.03s 0.94s

26 1.20s 0.92s 0.92s 0.92s 1.10s

27 1.02s 1.00s 0.98s 1.00s 1.40s

29 1.78s 1.74s 1.66s 1.74s 5.15s5,5.295

30 1.01d(7.3) 1.09d(7.0) 1.09d(7.2) 1.09d(7.0) 1.20d(6.2)

1" 6.32d(8.2) 5.38d(7.7) 5.38d(7.7) 5.38d(7.8) 4.86d(6.9)

2" 4.161(8.2) 3.28m 3.30m 3.30m 4.511(7.8)

3" 4.261(8.9) 3.38m 3.38m 3.40m 4.25dd(8.7,

2.6)

4" 4.331(9.2) 3.24m 3.24m 3.24m 4.42

5" 3.99ddd 3.33m 3.33m 3.33m 4.39
9.2, 4.4,2.8) 3.90d(12.0)

6' 4.37dd(11.9, 4.4) 3.80brd(12.0) 3.79brd(11.5) 3.80brd(12.1)
4.40dd(11.9, 2.8) 3.67dd(12.0,3.9) 3.67dd(11.5,3.9) 3.67brd(12.1)

1" 4.26d(7.2) 4.33d(7.6)

2" 3.17m 3.14m

3" 3.28m 3.27m

4" 3.48m 3.49m

5" 3.82d(11.5) 3.82d(11.1)

3.17 (ov) 3.19 (ov)
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Table 3-7-14: 'H 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 1.851(11.7) 1.49m 1.38m 1.67m,1.05m 1.66m,
1.04m
2.25dd(12.4, 4.4) 2.37dd(12.5,4.1) 2.27dd(12.5,3.6)
2 4.11ddd 4.42m 4.18 m 1.77m,1.73m 1.80m,
(12.4,9.4, 4.4) 1.73m
3 3.42d(9.4) 4.25m 4,17 m 3.61brd(11.3) 3.13(ov)
5 1.06 (ov) 1.97m 1.81m 1.18brd(11.8) 0.81brd(12.1)
6 1.40m,1.54m 5.08brs 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 5.53t(3.3) 5.621(2.6) 5.50t(2.6) 5.32brs 5.30brs
15 2.43td(14.0, 3.0) 1.15m, 2.49m 1.38m, 2.38m 1.88m,1.07m 1.88m,
1.14m
1.17dt(14.2, 3.9)
16 1.82td(14.0, 3.9) 1.75m, 1.85m 1.69m, 1.86m 1.63m,1.59m 1.63m,
1.59m
1.93 brd(14.0)
18 3.80s 3.81s 3.76s 3.44s 3.44s
20 1.87m 1.81m 1.79m 1.98m 1.98m
21 1.27(ov),1.45(ov) 1.43m 1.25m, 1.43 m 1.63m,1.32m 1.84m,
1.68m
22 1.84td(13.6, 3.5) 1.81m, 1.98m 1.79m,1.97m 1.88m,1.77m 1.88m,
1.77m
2.01dt(13.6, 2.7)
23 1.27s 4.06d(10.4) 3.69d(9.6) 3.51d(10.8) 0.85s
4.39d(10.4) 4.17 d(9.6) 3.27d(10.8)
24 1.09s 1.76s 1.05s 0.70s 1.05s
25 1.04s 1.82s 1.09s 1.00s 0.98s
26 1.16s 1.74s 1.15s 0.84s 0.83s
27 1.24s 1.18s 1.14s 1.16s 1.15s
29 5.05brs 5.05brs 5.00brs 5.00d(2) 4.99d(2)
5.12brs 5.20brs 5.12brs 4.96d(2) 4.95d(2)
30 1.07d(6.4) 1.05d(5.8) 1.03d(6.7) 1.13d(6.3) 1.12d(6.5)
1" 6.32 d(8.2) 6.28 d(8.0) 6.29d(8.2) 5.39d(7.9) 5.38 d(8.0)
2" 4.221(9.0) 4.18dd(8.7, 8.0) 4.18m 3.30m 3.30m
3" 4.30t(9.0) 4.26 dd(8.9, 8.7) 4.271(9.2) 3.40m 3.41m
4 4.361(9.2) 4.34dd(9.2, 8.9) 4.331(9.2) 3.25m 3.24m
5" 4.05ddd 4.02m 4.02 ddd 3.34m 3.34m
(9.2, 4.4,2.4) (9.2, 4.4, 2.6)
6 4.40dd(11.9,4.4) 4.35m, 4.45m 4.37m, 4.45m 3.80brd(11.6) 3.80brd(11.3)

4.48dd(11.9, 2.4)

3.66brd(11.3)

3.67 brd(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" 3.81d(11.4)

3.17 (ov)

Table 3-7-15: 'H 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) 1.20dd(4.0,11.0) a1.02
1.04m 1.02m 1.65 (ov) 1.96dd(12.5, 4.0) B1.56

2 1.77m 1.81m 1.76 (ov) 3.84ddd a2.26
1.73m 1.65m 1.87 (ov) (10.0, 12.5, 4.0) B 1,96

3 3.60 (ov) 3.13(ov) 3.61 (ov) 3.10d(10.0) 3.46dd(11.8, 4.3)

5 1.17brd(12,1) 0.79brd(12.0) 1.27 (ov) 0.90 brdd(9.0) 0.92

6 1.40m 1.53m 1.46 (ov) 1.25m a1.58
1.36m 1.41m 1.48m B1.37

7 1.59m 1.49m 1.32(ov) 1.26 m al.42
1.30m 1.33m 1.68 (ov) 1.62m B1.59

9 1.74m 1.71m 1.76 (ov) 1.54brs 1.83

11 1.99m 1.98m 1.97 (ov) 1.90m 1.92~2.08

12 5.34brs 5.36brs 5.33 (ov) 5.28m 5.58brs

15 1.93m 1.94m 1.06 (ov) 1.08 m a22.32
1.20m 1.20m 1.82 (ov) 1.85m B1.30

16 1.71m 1.71m 1.76 (ov) 1.80m 2.08
1.65m 1.65m 2.74td(13.5, 4.5) 1.55

18 3.86s 3.72s 2.65s 2.42d(13.0) 4.57 s

19 2.38dd(13.0, 6.4)

21 2.07m 2.06m 2.10dt(13.7,4.9) 1.60t(12.5) 1.94
1.93m 1.93m 2.77td(13.5,5.0) 2.00m 2.40

22 1.56m 1.63m 1.71(ov) 1.81 2.79~2.90 m
1.03m 1.56m 1.95 (ov) 1.52 2.00

23 3.52d(10.4) 0.84s 3.29d(3.4) 1.00 1.37s
3.26d(10.4) 3.61 (ov)

24 0.71s 1.04s 0.71s 0.90s 1.03s

25 1.00s 0.97s 0.99s 1.02s 0.92s

26 0.83s 0.82s 0.79s 1.87s 1.10s

27 1.13s 1.12s 1.34s 1.22s 1.42s

29 1.40s 1.41s 1.37s 0.98d(6.4) 1.82s
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H 3-7-47 3-7-48 3-7-49 3-7-50 3-7-51
30 5.29d(1.9) 5.35d(1.4) 4.70brs 4.70brs 5.63s
5.10d(1.9) 5.28d(1.4) 4.89brs 4.76brs 5.70s
1’ 5.37d(8.3) 5.37 d(8.3) 5.34d(8.3) 4.50d(7.5) 4.87 d(7.0)
2! 3.30m 3.30m 3.31(ov) 3.43dd(7.5, 9.5) 4.511(7.8)
3/ 3.39m 3.41m 3.33(ov) 3.50t(9.5) 4.24dd(8.5, 2.8)
4 3.25m 3.24m 3.35 3.32t(9.5) 4.40
5' 3.34m 3.34m 3.401(8.8) 3.28m 4.39
3.91d(10.8)
6 3.80brd(11.0) 3.80brd(9.8) 3.68(ov) 3.89dd(12.0, 5.0)
3.67brd(11.6) 3.67brd(11.0) 3.80(ov) 3.65dd(12.0, 3.5)
1" 4.25d(7.6) 4.32d(6.8) 4.47 d(7.5)
2" 3.19m 3.54(ov) 3.20dd(7.5, 9.0)
3" 3.26m 3.50 3.38(9.0)
4" 3.50m 3.79 (ov) 3.52m
5" 3.81d(11.3) 3.54 (ov) 3.92dd(10.0, 5.0)
3.17 (ov) 3.84dd(12.2,2.9) 3.16dd(10.0, 2.0)
1" 4.42d(7.2)
2" 3.78dd(7.2, 9.0)
3" 3.83dd(9.0, 3.5)
4" 4.00m
5" 4.03dd(12.0, 3.0)
3.61dd(12.0, 2.0)
1" 4.60d(7.6)
2 3.45dd(7.6, 9.5)
3" 3.55(9.5)
4" 3.341(9.5)
5" 3.30m
6" 3.87dd(12.0, 5.0)
3.68dd(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 Refer-
solvents ences
3-7-52  (3B)-3-{[6-deoxy-a-L-mannopyranosyl-(1—2)-a-L- Cs3Hg,0,5S  CDsN [229]
arabinopyranosyl-(1—2)-B-D-
glucopyranurosonyl]oxy}urs-20-en-28-oic acid
28-(2-0-sulfo-B-D-glucopyranosyl) ester
3-7-53 (3pB)-3-[(2-0-sulfo-B-D-glucopyranurosonyloxylurs-  C4,Hg0,50S, C5DsN [229]
20-en-28-oic acid 28-(2-0-sulfo-B-D-glucopyranosyl]
ester
3-7-54 zygophyloside | Cs3Hgg0,4,S  CD30D [230]
3-7-55 zygophyloside L C53Hgg0y4 CD30D [230]
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Table 3-7-17: 'H NMR spectroscopic data of ursane-type saponins 3-7-52~3-7-55.

EBSCChost -

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, 1.78 m
3 3.25dd(11.4,3.8) 3.28dd(11.2,3.8) 3.20dd(11.1, 4.5) 3.20dd(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 - - 2.42dt(12.0, 3.4) 2.41dt(12.2, 3.4)
15  1.45 1.55,2.09 1.05m, 1.11m 1.05m, 1.27 m
16 1.44 1.52 1.36 ddd 1.45brs

2.80 2.91 (13.0, 12.0, 5.0) 2.10ddd(12.2, 5.2, 3.2)

2.31ddd(12.0, 5.0, 3.1)

18 1.20 1.29 1.23brs 1.26 br
19 2.26dd(12.7,6.5) 2.40dd(11.5,5.9) 2.16dd(11.5,6.5) 2.15dd(11.5, 6.5)
21  5.28dd(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 1.82dd(12.0, 1.5) 1.87dd(12.2, 1.5)

2.59 2.68 2.36dd(12.0, 6.0) 2.32dd(12.2,6.2)
23 1.15s 1.36s 0.85s 0.85s
24  0.98s 1.10s 1.08s 1.08s
25 0.61s 0.67 s 1.01s 1.00s

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use
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H 3-7-52 3-7-53 3-7-54 3-7-55

26 1.07 s 1.17s 0.90s 0.90s

27 0.89s 0.99s 1.00s 1.03s

29 0.97 d(6.5) 1.07d(5.9) 1.04d(6.5) 1.04d(6.5)

30 1.60s 1.69s 1.63s 1.63s

1’ 6.03d(8.1) 6.18d(8.1) 4.49 d(7.8) 4.48d(7.5)

2! 4.961(8.4) 5.12t(8.4) 3.42dd(9.0, 7.8) 3.43dd(9.0, 7.5)

3! 4.261(8.8) 4.401(8.8) 3.631(9.0) 3.60t(9.0)

4! 4.081(9.4) 4.231(9.3) 3.52(9.0) 3.51(9.0)

5/ 3.80 3.90 3.64ddd(9.0, 4.5,3.0)  3.60ddd(9.0, 4.5, 3.5)

6' 4.02 4.15dd(11.9, 4.6)  3.70dd(12.0, 4.5) 3.72dd(12.0, 4.5)
4.17 4.29 3.85dd(12.0, 3.0) 3.84dd(12.0, 3.5)

1" 4.79d(7.4) 4.91d(7.1) 5.00d(5.2) 5.03d(5.2)

2" 4.03(8.3) 4.991(8.1) 3.92dd(5.2, 8.5) 3.92dd(5.2, 8.5)

3" 4.15 4.421(8.3) 3.82dd(8.5, 3.0) 3.83dd(8.5, 3.0)

4" 414 4.34 3.80m 3.82m

5" 4.24d(8.6) 4.30 3.45dd(12.0, 3.0) 3.45dd(12.0, 2.5)

3.95dd(12.0, 2.0) 3.97 dd(12.0, 2.0)

1" 5.51d(6.0) 5.05d(1.5) 5.05d(1.5)

2" 445 3.88dd(1.5, 2.0) 3.88dd(1.5, 2.5)

3" 415 3.71dd(2.0, 8.5) 3.71dd(2.5, 8.6)

4" 417 3.45t(8.5) 3.411(8.6)

5" 3.65d(10.7) 3.87 dd(8.5, 6.6) 3.88dd(8.6, 6.5)
4.33dd(10.7, 5.9)

6" 1.30d(6.6) 1.30d(6.5)

1" 5.66brs 5.52d(7.6) 5.47d(7.5)

2" 4.47brs 4.20dd(9.0, 7.5) 3.30dd(9.5, 7.5)

3" 4.42dd(9.5, 3.1) 3.76 1(9.0) 3.431(9.5)

4" 417 3.531(9.0) 3.57t(9.5)

5" 4.54qd(9.4, 6.0) 3.40m 3.37m

6" 1.64d(6.0) 3.73dd(12.2, 5.0) 3.70dd(12.2, 4.5)

3.84dd(12.2, 3.5)

3.85dd(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 References
solvents

3-7-56 rubuside G C3¢H5609  C5DsN [226]

3-7-57 rubuside H C3¢Hs56019 Cs5DsN [226]

3-7-58 3p-[(a-L-arabinopyranosyl)oxy]-urs-11,13(18)-dien-  C4;Hg,015, C5DsN [221]

28-oic acid-B-D-glucopyranosyl ester
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Table 3-7-19: 'H NMR spectroscopic data of ursane-type saponins 3-7-56~3-7-58.

H 3-7-56 3-7-57 3-7-58

1 1.45t(12.4) 1.82t(12.1) a1.10
2.28dd(11.7, 3.9) 2.63dd(12.4, 3.9) B 1.95brd(13.1)

2 4.41ddd(11.7, 3.9, 2.0) 4.35 (ov) a2.34,32.05

3 3.81d(2.0) 4.25d(9.2) 3.47dd(11.4, 4.2)

5 1.75brd(10.1) 1.88brd(11.7) 0.92

6 1.40 qd(12.6, 5.3) 1.51qd(12.1, 3.0) a1.58
1.53qd(12.6, 5.3) 1.78brd(12.1) B1.43

7 1.38td(12.6, 5.3), 1.32m 1.41td(12.1, 3.0), 1.30dt(12.1, 2.5) a1.30,B1.56

9 2.27 brs 2.25brs 2.09

11 6.51dd(10.5, 2.9) 6.51dd(10.5, 2.8) 6.61dd(10.8, 2.7)

12 5.87 dd(10.5,0.7) 5.86 brd(10.5) 5.81d(10.4)

15 0.98 (ov), 2.09brd(11.6) 0.941td(13.5, 3.4), 2.06 m a2.18,51.09

16 1.66m 1.65td(13.5, 2.5) a1.78(12.6)
2.15dt(11.6, 3.2) 2.13dt(13.5, 3.0) B2.25brd(13.6)

19 2.84m 2.84dq(14.2,7.1) 2.87~2.96 m

20 2.33m 2.33m 2.41m

21 2.05m, 1.24 (ov) 2.04m, 1.21 (ov) a1.31,32.23

22 1.48td(9.4, 4.4) 1.43td(13.3, 4.2) a1.56
2.46dd(13.3, 9.4) 2.45brdd(13.3, 9.4) B2.51~2.59m

23 1.26s 3.73d(10.3), 4.23d(10.3) 1.35s

24 0.92s 1.07 s 1.03s

25 1.03s 1.12s 0.99s

26 1.20s 1.21s 1.25s

27 0.90s 0.91s 1.11s

29 0.99d(7.1) 0.99d(7.1) 1.08d(7.0)

30 0.80d(6.7) 0.80d(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 6.32d(8.3) 6.30d(8.3) 6.39d(8.2)
2! 4.17t(8.9) 4.161(8.3) 4.24
3’ 4.251(8.9) 4.251(9.2) 4.33t(8.8)
4! 4.31t(9.2) 4.30t(9.2) 3.371(8.9)
5’ 4.01ddd(9.2, 4.4, 2.8) 4.02ddd(9.2, 4.4, 2.8) 4.07~4.13 m
6' 4.36dd(11.9, 4.4) 4.35dd(11.3, 4.4) 4.43, 4.51
4.45dd(11.9, 2.8) 4.44brd(11.3)

1" 4.88d(6.9)
2" 4.54
3" 4.24
4" 4.43
5" 4.41
6" 3.92d(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 C47H76016 CD;0D [231]

28

o]
Table 3-7-21: 'H NMR spectroscopic data of ursane-type saponin 3-7-59.
H 3-7-59 H 3-7-59
1 0.98m, 1.69m 27 0.97s
2 1.01m,1.71m 29 1.05d(6.5)
3 3.18dd(11.1, 4.5) 30 1.32s
5 0.75m 1 4.43d(7.8)
6 1.35m, 1.53m 2’ 3.40dd(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(9.0)

9 1.38m 4 3.471(9.0)

11 1.91m 5/ 3.56 ddd(9.0, 4.5, 3.0)

12 0.93m,1.31m 6 3.72dd(12.0, 4.5)
3.84dd(12.0, 3.0)

13 1.18dt(12.0, 3.4) 1" 5.01d(5.2)

15 1.03m, 1.14m 2" 3.88dd(5.2, 8.5)

16 1.85ddd(13.0, 4.5, 3.1) 3" 3.80dd(8.5, 3.0)

2.02ddd(13.0, 4.5, 3.1)

18 1.16 brm 4" 3.78m

19 1.55dd(11.5, 6.5) 5" 3.43dd(12.0, 3.0)
3.93dd(12.0, 2.0)

21 1.57m, 1.65m 1" 5.03d(1.5)

22 1.67m 2™ 3.84dd(1.5, 2.0)

23 0.84s 3" 3.67 dd(2.0, 8.5)

24 1.09s 4" 3.371(8.5)

25 0.95s 5" 3.84dd(8.5, 6.6)

26 0.87s 6" 1.29d(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 References
solvents

3-7-60

3-7-61

11,21-dioxo-2B,3B,15a-trihydroxyurs-12-ene-2-0-B- C34H5019 C5DsN [232]
D-glucopyranoside

11,21-dioxo-3,15a,24-trihydroxyurs-12-ene- C36H56019 CsDsN [232]
24-0-B-D-glucopyranoside

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



Bibliography —— 293

Table 3-7-23: 'H 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

la 1.45dd(17.4, 30) 1.23dd(13.1,4.7) 20 2.16m 2.13m

1B 3.93dd(17.4,1.5) 3.15brd(13.3) 22a  2.31d(12.6) 2.30d(12.8)

2a 4.41dd(3.6, 4.2) 2.03m 228 2.43d(12.6) 2.42d(12.8)

2B 2.22m 23 1.25s 1.61s

3 3.50d(4.2) 3.64dd(11.8,3.9) 24 1.39s 4.37brd(10.1), 4.44m
1.04m 1.08 m 25 1.86s 1.38s

6a 1.70m 1.75m 26 1.33s 1.28s

6B 1.64m 1.50m 27 1.57s 1.57s

7a 2.26m 2.09m 28 1.01s 0.99s

7B 2.14m 2.17m 29 0.99d(6.6) 0.95d(6.4)

9 2.59s 2.65s 30 1.09d(6.6) 1.08d(6.4)

12 5.95s 5.96s 1/ 5.10d(7.8) 5.03d(7.8)

15  4.48dd(10.8,5.4) 4.46brd(10.1) 2! 4.09m 4.04m

16a 2.07m 2.10m 3/ 4.221(9.0) 4.28 m

168 1.77dd(13.2,4.2) 1.77m 4 4.151(9.0) 4.27m

18  2.12m 2.08m 5’ 3.97m 4.01m

19  2.02m 2.01m 6' 4.35dd(12.0,6.0) 4.44m

4,57dd(11.4,2.4) 4.58dd(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 Refer-
solvents ences
3-8-1 astramembranoside A C4H70015  C5DsN [233]
3-8-2 kahiricoside | C4gH74016 CsDsN [234]
3-8-3  sieberosidel C36Hg0010 C5Ds5N [235]
3-8-4  sieberosidell C4H70015  CsDsN [235]
3-8-5 astraverrucin IV C47H70014 CsDsN [236]
3-8-6  astraverrucinV C44H72015  C5DsN [236]
3-8-7  astraverrucin VI C44H72015  C5DsN [236]
3-8-8  depressoside C C4Heg013  CD30OD [237]
3-8-9  depressoside D C4H70014 CD3OD [237]
3-8-10 deacetyltomentoside | C33Hs,03  C5DsN [238]
3-8-11 tomentoside lll C39Hgp010 C5DsN [238]
3-8-12 tomentoside IV C41Hee014 C5DsN [238]
3-8-13  asiaticoside A C37Hs609  C5DsN [239]
3-8-14 asiaticoside B C37Hs,09  CsDsN [239]
3-8-15 3pB-0-[B-D-methylglucuronopyranosyl-(1—2)-B-D- C43Hgs016  CsDsN [240]
glucopyranosyl]-(20S,225)-3B,22-dihydroxyl-9,19-
cycloanost-24-en-26,29-dioic acid d-lactone
3-8-16  3B-0-[B-D-methylglucuronopyranosyl-(1—2)-B-D- C44Hg016  Cs5DsN [240]
glucopyranosyl]-(20S,225)-3B,22-dihydroxyl-9,19-
cycloanost-24-en-26,29-dioic acid d-lactone
3-8-17 25-O-ethylcimigenol-3-0-B-D-xylopyranoside C37Hg09  C5DsN [239]
3-8-18 3'-O-acetyl cimigenol 3-0-B-D-xylopyranoside C37Hs5019  C5DsN [241]
3-8-19 2'-O-acetylactein C3oH5504;  C5DsN [242]
3-8-20 2'-O-acetyl-27-deoxyactein C39Hsg049  C5DsN [242]
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2 . 7
A % 3-8-19 R=OH
¢ 3-8-20 R=H

Table 3-8-2: 'H 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 eq1.10 ax 1.51, ax 1.58,
eq 1.10 eq 1.15
2 1.97 (ov), 2.03 (ov) ax2.174,eq 1.90 eq 2.47 ax 1.94, ax1.92,
eq 2.42 eq 2.4
3 3.63dd(4.6, 10.8) ax 3.34dd ax 3.65 ax 3.57 ax 3.63dd
(4.6,11.7) (4.6,11.8)
5 1.92d(9.2) ax 1.825d - ax 1.67 ax1.75
6 3.91 (ov) ax3.76m ax3.74 ax3.74 ax3.75
7 1.84 (ov), 2.29 (ov) ax1.906,eq2.114 - ax1.62, ax1.6,eq1.8
eq1.79
8 1.93 (ov) ax2.01 - ax 1.97 1.9
11 1.27 (ov), 1.86 (ov) ax1.72,eq 1.36 - ax 1.22, ax 2.05,
eq1.90 eq2.32
12 1.60 (ov) ax1.556, eq 1.65 - ax 1.82, ax1.7,eq 3.1
eq1.70
15 1.73dd(6.5, 12.4) a2.294,31.821 - ax 1.80, ax1.78,
eq2.13 eq2.17
2.27dd(7.2, 12.4)
16 4.89m ax 5.04m ax 4.76 ax 4.81 a5.02
17 2.44d(7.8) ax2.55d(7.8) ax2.22 ax2.24 a2.55d(7.5)
18 1.38s 1.3925s 1.63s 1.65s 1.35
19 0.27d(3.7) 0.18d, 0.56d 0.22,0.54 0.21,0.56 a0.25d(3.8)
0.64d(3.7) B0.6d(3.8)
21 1.29s 1.312s 1.30s 1.33s 1.30
22 2.82dd(11.4, 20.2) a3.097,51.673 a2.47 a2.49, ax1.3,eq1.7
B1.68
1.60 (ov)
23 1.95 (ov), 2.35 (ov) a2.27,B2.02 - a1.90, ax 2.05,
B2.23 eq 2.38
24 3.90 (ov) a 3.89dd(5.4, 8.9) B3.95 B3.94 3.93
26  1.43s 1.580s 1.51sD 1.50sD 1.6
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3.8 Cycloartane-type Saponins = 297

H 3-8-1 3-8-2 3-8-3 3-8-4 3-8-5
27 1.67s 1.312s 1.28s9 1.27s9 1.3s
28  1.98s 1.666s 2.00s 1.965s 2.05s
29 1.43s 1.20s 1.35s 1.42s 1.35s
30 0.92s 1.065s 0.98s 1.00s 1.0s
OH  5.80d(4.4)(3-OH)
4.85 5(16-0H)
1’ 4.96d(7.9) 4.87 d(7.6) 4.96 d(7.4) 4.97 d(8.1) 4.9d(7.6)
2! 4.06 (ov) 5.45dd(7.4,9.3)  4.05dd(9.4,7.4)  4.241(9.0) 4.05dd(7.6,
8.2)
3/ 4.26 (ov) 5.751(9.3) 4.22t(9.4) 4.26m 4.2dd(8.2,
9.3)
4! 4.24 (ov) 5.35ddd 4.18m 4.16m 4.42dd(9.3,
8.9)
(5.4,9.8,9.0)
5’ 3.96m 4.37dd(5.5,11.6) 3.94m 3.86m 3.7m
3.68m
6 4.33dd(3.5, 11.6) 4.52dd(12.0,3.3) 4.52dd(10.2, 4.12, 4.35
7.0)
4.49brd(11.6) 4.38dd(12.0, 5.6) 4.35dd(10.2,
3.3)
OAc 2.015(2'-0Ac)
2.035(3'-0Ac)
1" 5.09d(7.6) 4.84d(7.3) 5.38d(8.1) 5.8brs
2" 4.06(ov) 4.00t(7.8) 4,121(9.1) 4.7d(3.0)
3" 4.21(ov) 4,141(8.4) 4.221(7.9) 4.58dd(3.0,
9.3)
4" 4.18t(9.5) 4,17 m 4.29m 4.351(9.3,
9.6)
5" 3.90(ov) 4.30dd(4.7,11.1) 3.94m 5.00dq(9.6,
6.1)
3.68m
6"  4.44brd(12.4) 4.48dd(10.5, 1.7d(6.1)
7.7)
4.32 (ov) 4.42dd(10.5,
3.0)
2" 5.85dd(15.5, 1.7)
3" 7.02dq(15.5, 6.9)
4" 1.64dd(6.9, 1.6)

DThe data of methyls in the literature were not assigned, and here, the deployments are only to dis-
play the data.
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298 —— 3 Saponins

Table 3-8-3: 'H 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 3.55dd 3.21dd(4.4,11.5) 3.23dd(4.4,11.3) 3.63dd(5.9, 11.3)
(4.2,12)
5 - 1.70m 1.33dd(3.5,12.5) 1.31dd(3.4,12.2) 1.76dd(8.4,11.1)
6 3.65m®, - 0.81,1.60 0.82,1.62 3.72m
3.72m
7 - - 1.05, 1.32 1.02,1.32 1.82m
8 - - 1.69dd(4.4,12.6) 1.60dd(4.4,12.0) 1.76m
1 - - 1.14,2.05 1.13,2.05 1.65m
12 - eq3.05m 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 4.53ddd 4.41m
6.1,7.6,7.6) (5.6, 8.0, 8.1)
17 2.52d(7.6) 2.51d(7.7) 2.14dd(5.6,8.2) 1.97dd(7.0,12.0) 1.90m
18 1.37s 1.38s 1.15s 1.17s 1.55s
19  0.21d(3.4) 0.21m 0.31d(4.0) 0.35d(4.0) 0.22d(4.8)
0.54d(3.5) 0.54m 0.64 d(4.0) 0.59 d(4.0) 0.55d(4.8)
20 1.95m 2.30m 1.88m
21 1.28s 1.30s 1.00d(6.6) 0.92d(7.0) 0.87 d(6.4)
2 - - 3.43ddd 4.05 ddd 1.52m
(4.5,7.0,8.2) (2.5,7.5,7.5)
23 - - 2.32ddd 2.20 4.92m
(4.5, 6.0, 12.5) 2.30
2.40ddd
(6.0, 7.0,12.5)
24 4.80m 3.86m 5.56 brt(7.0) 4.02 dd(3.5, 7.0)
26 1.56s 1.6s 4.05d(11.6) 1.30s
4.21d(11.6)
27 1.28s 1.30s 1.70s 1.22s
28 1.96s 1.97s 1.08s 1.07s 0.98s
29 1.40s 1.56s 0.88s 0.89s 1.97s
30 0.97s 0.99s 0.94s 0.95s 1.31s
1" 4.9 4.9 4.48d(7.6) 4.48d(7.6) 4.91d(7.4)
2" 4.05 4.25 4.05dd(9.1,7.6)  4.08dd(9.0,7.6)  4.07t(8.4)
3 575 4.15 3.65t(9.1) 3.65t(9.0) 4.16 t(8.4)
4 445 4.20 3.281(9.1) 3.25t(9.0) 4.23dt(5.2, 8.4)
5" 3.65 3.95 3.25ddd 3.25(9.0) 4.35d(8.4)
(2.5, 5.5,9.1) 4.37.d(5.2)
6 412 4,78 3.68dd(5.2,12.0) 3.68dd(5.5, 11.6)
4.35 4.84 3.82d(2.5,12.0)  3.85dd(2.5,11.6)
OAc 2.195(3'-0Ac) 2.1s(6'-0Ac)
1" 575 6.5 4.23d(7.7) 4.32d(7.7) 3.46 q(7.1)
3.83q(7.0)
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Table 3-8-3 (continued)

3.8 Cycloartane-type Saponins = 299

H 3-8-6 3-8-7 3-8-8 3-8-9 3-8-10
2" 4.63 4.8 3.20dd(7.7,9.2) 3.20dd(7.7,9.2) 1.18dd(1.6, 7.0)
3" 4.55 4.68 3.65(9.2) 3.68(9.2)
4" 43 4.32 3.41t(9.2) 3.40t(9.2)
5" 4.85 4,88 3.32ddd 3.35ddd
(2.5, 5.4,9.2) (2.5,5.3,9.2)
6" 1.66d(5.7) 1.68d(6.1) 3.64dd(5.4,11.8) 3.71dd(5.3,12.0)

3.85dd(2.5, 11.8)

3.89dd(2.5, 12.0)

DTypographic error exists in the literature, giving one more data of H-6.

Table 3-8-4: 'H 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,2.28 m 1.85m, 2.28 m -

3 3.50dd(6.0,10.8) 3.43dd(4.4,11.6) 3.45dd(4.0, 3.43dd(4.0, 4.96 dd(4, 12)
11.6) 11.6)

5 1.53dd(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 1.76 m 1.68dd(11.5, -
4.4)

11 1.75m 1.74m 1.15 (ov) 1.21 (ov) -
2.64dd(16,9.2) 2.85dd(16,9.2)

12 1.46m,1.76m 1.43m, 1.78m 5.29dd(4.0, 5.38 brd(8.4) -
9.2)

15 1.53m, 1.81m 1.48m,1.83m 2.06,1.93 2.25,2.63 -

16 4.41ddd 4.40m 4.27m 4.34m -

(5.5, 8.6, 14.8)

17 1.80m 1.91m 2.12 2.07 -

18 1.13s 1.08s 1.22s 1.24s 1.02s

19 0.19d(4.8) 0.16d(4.4) 0.19d(4.0) 0.47 d(3.6) 0.67d(3.8)

0.50d(4.8) 0.47 d(4.4) 0.61d(4.0) 0.86 d(3.6) 0.37d(3.8)

20 1.53m 1.62m 2.49m 2.50m -

21 0.87d(6.4) 0.85d(6.0) 1.16d(6.4) 1.13d(6.4) 1.07d(7)

22 1.54m 1.49m 6.21d(4.0) 6.22d(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 1.15d(6.8) 1.11d(6.4)

27 1.14d(6.8) 1.12d(6.4) 2.01s

28 0.94s 0.93s 0.90s 1.07s 0.87s

29 1.39s 1.34s 1.325s 1.32s

30 1.09s 1.26s 1.01s 1.01s 1.79s
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Table 3-8-4 (continued)

H 3-8-11 3-8-12 3-8-14 3-8-15
OAc  2.045s(6-0Ac) 2.00s(6-0Ac) 2.15s5(12-0Ac)  2.185(12-0Ac)
1/ 4.87 d(7.6) 4.85d(6.8) 4.72 d(7.6) 5.37d(7.2)
2! 4.321(8.5) 4.221(6.8) 4.021(8.0) 4.19~4.24 (ov)
3 4.061(8.5) 4.23m 4.141(8.4) 4.19~4.24 (ov)
4 5.48dt(5.4,8.6)  4.15dt(5.2, 8.4) 4.21m 4.19~4.24(ov)
5’ 3.68d(8.6) 3.70d(5.2) 3.71t(10.4) -
4.40d(5.4) 4.30d(10) 4.33dd(11.2, 4.33dd(11.2,
5.2)
3 4.53~4.60 (ov)
4.40dd(5, 12)
1" 3.49q(7.0) 5.34d(7.6) 5.45d(7.5)
3.87q(7.2)
2" 1.20t(7.2) 4.19dd(7.6, 9.5) 4.19~4.24 (ov)
3" 3.931(9.5) 4.291(9)
4" 4.32m 4.53~4.60 (0v)
4.40

5" 3.94m 4.61d(9.5)
6" 4.44dd(12, 3.0)

3.84dd(12, 5)
OMe 3.925(6"-OMe)
1" 3.48q(7.2)

3.88q(6.8)
2" 5.88dd(1.6,15.6) 1.19t(6.8)
3" 6.97m
4" 1.58dd(1.8, 6.8)

Table 3-8-5: 'H 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, 1.56 m 1.17m, 1.56 m
2 - 1.96m, 2.36m - 1.86m, 2.25m 1.86m, 2.24m
3 - 3.51dd(4.0, 11.6) 3.46dd(11.5, 3.41dd(11.0, 3.8) 3.45dd(11.0, 4.0)
4.2)
5 - 1.35m - - -
6 - 0.71m,1.52m - 0.80m, 1.34m 0.81m, 1.44m
7 - 1.06 m, 1.20m - 0.98m, 1.30m 1.00m, 1.29m
8 - 1.69dd(11.5, 4.6) - 1.65m 1.66m
11 - 1.13 (ov) - 1.26 m 1.28m
2.08m 2.70dd(16.2, 9.0) 2.28dd(16.0, 9.0)
12 - 1.55,1.66 - 5.17 dd(8.8, 4.0) 5.13dd(8.9, 3.4)
15 - 4.22s 4.23m 1.67m, 2.04m 1.78m, 1.94 m
16 - 4.68m 4.33m
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Table 3-8-5 (continued)

3.8 Cycloartane-type Saponins = 301

H 3-8-16 3-8-17 3-8-18 3-8-19 3-8-20
17 - 1.45 - 1.86m 1.79m
18 0.90s 1.13s 1.13s 1.35s 1.55s
19  0.50d(3.6) 0.27 d(3.6) 0.28d(3.9) 0.29 d(4.0) 0.24d(4.2)
0.35d(3.5) 0.52d(3.6) 0.50d(3.9) 0.62d(4.0) 0.56 d(4.2)
20 - 1.62 - 1.90m 2.30m
21 0.96d(7) 0.83d(6.4) 0.83d(6.4) 1.05d(6.1) 1.12d(6.0)
2 - 0.94,2.22 - 1.75m, 2.30m 1.57m, 1.70m
23 - 4.64d(9.2) 4.73d(9.3)
24 6.48m 3.665 3.77s 4.04s 3.77s
26 1.28s 1.49s 1.88s 1.50s
27 1.89s 1.285s 1.46s 5.83s 3.72d(10.3)
4.15d(10.3)
28  0.78s 1.17s 1.17s 0.88s 0.93s
29 1.31s 1.24s 1.20s 1.16s
30 1.50s 1.05s 1.00s 1.00s 0.99s
OMe 3.795s(29-OMe)
3.825(6'-OMe)
OAc 1.985 (3'-0Ac) 2.26 5(12-0Ac) 2.225(12-0Ac)
2.285(2'-0Ac) 2.255(2'-0Ac)
1" 5.01d(7.2) 4.86 d(7.6) 4.83d(7.3) 4.88d(7.9) 4.87 d(7.9)
2 - 4.021(8.0) 4.03m 5.60m 5.61m
3 - 4.151(8.4) 5.72t(9.2) 4.25m 4.25m
4 - 4.20m - 4.27m 4.27m
5 - 3.731(10.4) 3.74m, 4.30m 3.90dd(10.5,10.5) 3.80m
4.35dd(11.2, 5.2) 4.42dd(10.4,5.0)  4.42dd(10.2, 5.0)
1" 5.25d(7.5) 3.41m
2" - 1.11t(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 Il C56He000 CsDsN [243]
3-8-22 kahiricoside I C3gH62010 CsDsN [243]
3-8-23 kahiricoside IV C3gHg2010 CsDs5N [243]
3-8-24 kahiricoside V C42H70015 CsDsN [243]
3-8-25 curculigosaponin A C36Hg009 CsDsN [244]
3-8-26 curculigosaponin D C4H70014 CsDsN [244]
3-8-27 curculigosaponin G C4H70013 CsDsN [245]
3-8-28 curculigosaponin | Cs3Hgg05, CsDsN [245]
3-8-29 curculigosaponin C C41Heg013 C;D5N [244]
3-8-30 curculigosaponin E C47H7804g CsDsN [244]
3-8-31 astramembranoside B C41H70014 CsDsN [233]
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Table 3-8-6 (continued)

No. Compounds MFs Test solvents References
3-8-32 cyclopassifloside VI C36Hg0010 CsDsN [246]
3-8-33 cyclopassifloside IV C37H62015 CsDsN [246]
3-8-34 cyclopassifloside V C43H7,047 CsDsN [246]
3-8-35 cyclopassifloside | C37H62015 Cs;Ds5N [246]
3-8-36 cyclopassifloside Il C37Hg2049 Cs;Ds5N [246]
3-8-37 cyclopassifloside Il C43H7,046 Cs;DsN [246]
3-8-38 mussaendoside O (acetate) CgoH115NO53 CDCl5 [247]
3-8-39 mussaendoside U C7,H115N03; CsDsN [248]
3-8-40 mussaendoside P CeoHgsNO,3 CsDsN [247]

: R'" R?
30 3821 H H
3-8-22 Ac H
3823 H Ac
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3-8-37

R' R?
3838 H Ac
3-8-40 OH H

Table 3-8-7: 'H 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 1.08 m, 1.50 m 1.15m, 1.50m 1.28m 1.32m, 1.54m -
2 1.90m, 2.48m 2.11m,2.36m 2.00m, 2.48 m 1.92m, 2.47m -

3  3.67dd(4.2,11.8) 3.51dd(4.4,11.6) 3.65dd(4.4,11.6) 3.65dd(4.4,11.6)
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3.8 Cycloartane-type Saponins = 305

H 3-8-21 3-8-22 3-8-23 3-8-24 3-8-25

5 1.71d(8.4) 1.72d(8.8) 1.77 d(8.8) 1.73d(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 -
2.15dd(5.2,12.8) 2.18m 2.20m 2.14m

16 4.66m 4,66 m 4.65m 4.63m -

17 1.81m 1.83m 1.82m 1.80m -

18 1.41s 1.40s 1.405s 1.39s 1.03s

19 0.22d(4.0) 0.19d(4.0) 0.20d(4.0) 0.22d(4.4) 0.34d(3.5)
0.55d(4.0) 0.50d(4.0) 0.55d(4.0) 0.54d(4.4) 0.41d(3.5)

20 2.34m 2.34m 2.16m 2.27m -

21 1.08 d(6.8) 1.08d(6.8) 1.08d(6.8) 1.05d(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 5.781(6.8) 5.781(6.8) 5.79(6.8) 5.72(6.0)

25 2.52dq(6.5)

26 1.83s 1.78s 1.82s 1.78s 0.96 d(6.5)

27  4.26bs 4.26bs 4.27 bs 4.26bs 0.98d(6.5)

4.48bs

28 2.01s 1.82s 1.99s 2.01s 1.28s

29 1.34s 1.26s 1.31s 1.31s 1.31s

30 1.05s 1.04s 1.06s 1.04s 1.365s

1’ 5.01d(7.6) 4.98d(7.6) 4.94d(7.6) 5.00d(8.0) 4.91d(7.8)

2! 4.09m 5.621(8.0) 4.09m 4.08m -

3/ 4.24m 4.20m 4.20t(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  4.85dd(5.8,11.6) 4.39m,4.57m -

4.91m

OAc 2.125(2'-0Ac)  2.045s(6'-0Ac)

1" 4.88d(7.6)

2" 4.07m

3" 4.29m

4" 4.39m

5" 4.95m

6" 4.36m, 4.56m
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Table 3-8-8: 'H 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 1.165s 1.20s 1.19s 1.04s 1.09s
19 0.27 d(4), 0.25d(4), 0.26 d(4), 0.30d(3.7), 0.28d(4),
0.43d(4) 0.43d(4) 0.43d(4) 0.47d(3.7) 0.48d(4)
21 1.37 d(6.8) - - - -
25 2.54dq(7.2) 2.53dq(6.8) 2.67 dq(6.8) 2.68dq(6.5) 2.68dq(6.8)
26 0.97d(7.2) 0.95d(6.8) 1.04d(6.8) 0.97 d(6.5) 1.06 d(6.8)
27 0.99d(7.2) 0.98 d(6.8) 1.06d(6.8) 0.99d(6.5) 1.08d(6.8)
28 1.30s 1.23s 1.28s 1.28s 1.20s
29 1.32s 1.29s 1.30s 1.32s 1.29s
30 1.38s 1.33s 1.34s 1.37s 1.35s
1/ 5.38d(7.0) 4.90d(7.8) 4.86d(7.2) 4.95d(7.8) 5.40d(7.0)
1" 5.79d(7.0) 6.52s 6.68s 4.59d(6.8) 5.60d(7.0)
6" - 1.66 d(6.0) 1.61d(6.0) -
1" 5.52d(7.8) 4.92d(7.3)
1" 4.53d(7.0)
Table 3-8-9: 'H 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 3.87brs 3.87brs 3.87brs 3.86brs 3.88brs
2 a22.44ddd o 2.45ddd o 2.44ddd o 2.43ddd -
(11.0, 4.0, 2.5) (12.0, 4.0, 2.5) (12.0, 4.0, 2.5) (12.0, 4.0, 2.5)
B2.24ddd B2.24ddd B 2.24ddd
(11.0, 11.0, 2.5) (12.0,12.0,2.5) (12.0,12.0,2.5)
3 5.56 dd(4.0, 5.53dd(4.0, 5.54dd(4.0, 5.59dd(4.0, 5.58dd(4.0,
11.0) 12.0) 12.0) 12.0) 12.0)
5 a3.35dd o 3.32dd a3.32dd a3.36dd a 3.35dd
(10.0, 5.0) (12.0, 4.5) (12.0, 4.5) (12.0, 4.5) (11.0, 4.0)
11 a2.75m a2.75m a2.75m a2.76m a2.75m
18 1.01s 1.48s 1.495s 1.03s 1.00s
19 0.53d(4.0) 0.49d(4.0) 0.49d(4.0) 0.53d(4.0) 0.53d(4.5)
0.74d(4.0) 0.70d(4.0) 0.70d(4.0) 0.73d(4.0) 0.75d(4.5)
21 1.14d(6.0) 1.53s 1.50s 1.22d(6.0) 1.00d(6.0)
22 4.66dd(11.0, - - 4.57m -
2.0)
23 2.85dd(12.0, - - 2.03 m(2H) -
5.0)
2.54d(12.0)
25 2.82qq(7.0) - - 2.40qq(7.0)
26 1.13d(7.0) 1.16d(7.0) 1.07 d(7.0) 1.21d(7.0) 1.20d(7.0)
27 1.17d(7.0) 1.18d(7.0) 1.11d(7.0) 1.27d(7.0) 1.23d(7.0)
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Table 3-8-9 (continued)

3.8 Cycloartane-type Saponins =—— 307

H 3-8-32 3-8-33 3-8-34 3-8-35 3-8-36
28 1.67s 1.64s 1.65s 1.68s 1.69s
30 0.87s 0.92s 0.93s 0.87s 0.88s
31 3.97d(11.5) 3.87d(11.0) 4.13d(11.0) 4.00d(11.0)
4.04d(11.5) 4.30d(11.0) 4.20d(11.0) 4.03d(11.0)
1" 6.48d(8.0) 6.40 d(8.0) 6.41 d(8.0) 6.53d(8.0) 6.52 d(8.0)
2" 4.15dd(8.0,8.0) 4.15dd(8.0,8.0) 4.12dd(8.0,8.0) 4.18dd(8.0,8.0) 4.17dd(8.0,8.0)
3" 4.26dd(8.0,8.0) 4.25dd(8.0,8.0) 4.26dd(8.0,8.0) 4.29dd(8.0,8.0) 4.29dd(8.0, 8.0)
4" 4.34dd(8.0,8.0) 4.38dd(8.0,8.0) 4.30dd(8.0,8.0) 4.38dd(8.0,8.0) 4.36dd(8.0,8.0)
5" 4.00m 4,00 m 4.00m 4.03m 4.02m
6  4.38m(2H) 4.40 m(2H) 4.35m(2H) 4.40 m(2H) 4.40 m(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
4.52dd(12.0,
2.5)

Table 3-8-10: 'H 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) 3.87brs a1.50m,$1.25m 1.13m,1.50m «a1.71m
B1.77dd
(13.2,5.2)
2 2.02(ov),2.38(ov) a2.42ddd a1.93m,51.68m 1.98m,2.32m B3.94m
(12.0, 4.0, 3.0)
B 2.23ddd
(12.0,12.0, 3.0)
3  3.58dd(4.5,12.0) 5.57dd(4.0,12.0) 3.10dd(11.5, 4.0) 3.45dd(10.8, 3.30d(9.0)
4.8)
5 1.75d(9.0) a3.35dd(11.0, 4.0) 1.29m 1.34m 1.37m
6 3.77ddd - a1.57m,f0.78m 0.82m,1.62m «a1.53m,
(4.5,9.0,9.0) B0.72m
7 1.65(ov),1.82(ov) - a1.06m,$1.32m 1.07m,1.27m «a1.06m,
B1.29m
8 1.95(ov) - 1.51m 1.45m 1.47dd
(12.5,5.0)
11 1.16(ov), 1.88(0ov) a2.75m a2.00m,$1.13m 1.05m a1.94m
1.95m B1.08m
12 1.66(ov), 2.30(ov) - a,f1.65m 1.56m a,$1.51m
15 1.77dd(4.5,12.5) - a,B1.28m 1.27m a,31.25m

2.18dd(7.5, 12.5)
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Table 3-8-10 (continued)

H 3-831 3-8-37 3-8-38 3-8-39 3-8-40
16 4.74m - al1l.26m,f1.76m 1.23m,1.58m «a1.23m,
B1.57m
17 1.81dd(3.5,7.5) - 1.69m 1.60m 1.56m
18 1.41s 0.99s 1.01s 0.99s 0.95s
19  0.28d(4.0) 0.53d(4.5) en 0.33d(3.9) 0.29brs en0.25d
4.1)
0.58d(3.5) 0.75d(4.5) ax 0.55d(3.9) 0.55brs ax 0.49d
4.1)
20 2.39(ov) 2.24m 2.18m 2.13m
21 1.10d(6.5) 0.97 d(6.0) 1.04d(6.5) 1.01d(6.5) 0.96 d(7.0)
22 1.46(ov),2.30(ov) - 5.94dd(14.8,8.8) 5.65dd 5.62m
(14.8,8.9)
23 1.72(ov), 2.00(ov) - 6.26 dd(14.8,11.0) 6.44dd 6.40dd
(14.8,11.1) (14.4,11.5)
24 3.98dt(3.5, 9.5) 6.90d(11.0) 7.29d(11.1) 7.25d(11.5)
26 1.47s 1.12d(7.0) 1.98s 2.21brs 2.17d(1.1)
27 1.49s 1.14d(7.0)
28 1.95s 1.685s 1.01s 1.27s 1.39s
29 1.43s 0.85s 1.47s 1.18s
30 1.05s 0.87s 0.90s 0.90s 0.87s
31 3.96d(11.0)
4.32d(11.0)
NH 6.18d(4.9) 9.11d(7.7) 9.03d(7.6)
OH 5.77 brd(2.5)
(24-0H)
1" 4.93d(6.5) 6.49 d(8.0) 4.45m 4.89d(7.6) 4.92d(7.8)
2" 4.271(9.0) 4.15dd(8.0,8.0) 3.88dd(7.7,7.6) 4.60m 4.40m
3" 4.22(ov) 4.26dd(8.0,8.0) 5.18m 4.49m 4.54m
4" 4.14(ov) 4.35dd(8.0,8.0) 3.84m 4.38m 4.24m
5 3.65dd(9.6,10.8) 4.07m 3.68m 3.64m 3.76m
4.29 (ov)
6 4.38 m(2H) 4.24brd(9.1) 4.07m 4.02m
4.46m 4.17m 4.22m
1" 5.42d(8.0) 4,96 d(8.0) 4,64 d(7.6) 5.76 d(7.4) 5.79d(7.6)
2" 4.141(9.0) 4.22m 3.66m 4.32m 4.30m
3" 3.961(9.3) 4.07 dd(8.0,8.0) 5.19m 4.32m 3.89m
4" 4.361(9.5) 4.22m 4.96dd(9.7, 9.6) 4.28m 4.05m
5" 4.20m 3.98m 3.67m 4,18 m 4.25m
6"  4.48brd(9.5) 4,38 m 4.09brd(12.0) 4.31m 4,30 m
4.52brd(9.5) 4.55dd(12.0, 2.5) 4.30dd(12.0, 4.1) 4.64m 4.52m
1" 4.80s 5.80brs 5.70s
2" 5.03m 4.63m 4.57brs
3" 5.18m 4.51m 4.58m
4" 5.05m 4.28m 4.26m
5" 3.83m 4.82m 4.82m
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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

6" 1.17.d(6.2) 1.69d(6.1) 1.68d(6.2)

1" 4.91s 6.39brs 6.40s

2! 5.07m 4.74brs 4.76brs

3" 5.33dd(9.8,3.3)  4.63m 4.62m

4" 5.07m 4.33m 4.30m

5! 4.20dq(9.7, 6.2) 5.02m 4.96m

6" 1.21d(6.2) 1.86 d(6.0) 1.81d(6.2)

OAc 1.98~2.17

1" 5.37d(7.7)

21 4.78m 4.14m

3" 3.01m 4.50m

4 4.71m 4.24m

51 1.39d(6.4) 4.08m

6"" 0.79d(7.0) 4.41m, 4.55m

1 5.34d(6.8)

2! 4.20m

3/ 4.21m

4 4.23m

5 3.95m

g 4.35m, 4.55m

2a 5.69dd(7.4, 5.36dd(7.5,
7.4) 7.4)

3a 2.94m 2.90m

4a 4.70m 4.65m

5a 1.19d(6.5) 1.16 d(6.5)

6a 0.88d(7.2) 0.85d(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 Refer-
solvents ences

3-9-1 scillasaponin E CsgHg,0,7 CsDsN [249]
3-9-2 scillasaponin F Ce3H1000371  CsDsN [249]
3-9-3  (235,25R)-17a,23-epoxy-29-hydroxy-33-[(0-a-L- CsoHosOz5  CsDsN [250]

rhamnopyranosyl-(1—2)-0-[B-D-glucopyranosyl-

(1—3)]-0-B-D-glucopyranosyl-(1—2)-a-L-

arabinopyranosyl-(1—6)-B-D-

glucopyranosyl)oxy]lanost-8-en-23,26-olide
3-9-4 scillasaponin C CesHi04033  CsDsN [251]
3-9-5 scillasaponin G Ce3H100032  CsDsN [249]
3-9-6 scillasaponin D Cs3Hg, 054 CsDsN [251]
3-9-7 (23S5,25R)-3B,30,31-trihydroxy-17a,23-epoxy-5a-  Cs3Hg, 0,4 CsDsN [252]

lanost-5-en-23,26-olactone

3-0-{0-a-L-thamnopyranosyl-(1—2)-0-B-D-

glucopyranosyl-(1—2)-0-a-L-arabinopyranosyl-

(1—6)-B-D-glucopyranoside}
3-9-8 (235,25R)-3B,30,31-trihydroxy-17a,23-epoxy-5a-  C5Hgy 054 CsDsN [252]

lanost-5-en-23,26-olactone

3-0-{0-B-D-apio-D-furanosyl-(1—2)-0-B-D-

glucopyranosyl-(1—2)-0-a-L-arabinopyranosyl-

(1—6)-B-D-glucopyranoside}
3-9-9 fomitoside C C35Hs5,0, CsDsN [253]
3-9-10 fomitoside F C37Hsg0g CsDsN [253]
3-9-11 fomitoside | C36Hsg05 CsDsN [253]
3-9-12  fomitoside H CioHes011  CsDsN [253]
3-9-13  fomitoside A C35H5,0g CsDsN [253]
3-9-14 fomitoside E C37Hs509 CsDsN [253]
3-9-15 fomitoside B C35Hs,0g CsDsN [253]
3-9-16 eryloside G C5oHgyNOy;  CD30D [254]
3-9-17  erylosideH C4oH79NO4¢  CD30D [254]
3-9-18 laetiposide E C36Hs50g CsDsN [255]
3-9-19 laetiposide F C37Hg0010 CsDsN [255]
3-9-20 laetiposide G C37Hg009 CsDsN [255]
3-9-21  fomitoside D C36Hs60, CsDsN [253]
3-9-22 fomitoside G C3gHg00g CsDsN [253]
3-9-23 fomitoside ) C37Hg00g CsDsN [253]
3-9-24  eryloside | Cs1Hg3NO;;  CD50D [254]
3-9-25 eryloside] C50HgNOy¢ CD30D [254]
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R' R?
396 OH H
397 H OH

3-9-8 29 28 3-99
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OH 3-9-16
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OH 3-9-25

Table 3-9-2: 'H 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 0.88s 0.87s 0.87s 0.90s 0.89s

19 0.94s 0.92s 0.92s 0.94s 1.04s

21 1.01d(6.8) 1.00d(6.7) 1.00d(6.8) 1.09d(6.8) 1.00d(6.8)

22 2.66dd(13.4, 6.6) - - 2.53dd(14.1, 6.4) -
1.72brd(13.4) 2.69brd(14.1)

24 - - - 4.40d(4.8) -

25 - - - 3.32m -

27 1.23d(7.2) 1.23d(7.3) 1.23d(6.9) 1.50d(7.2) 1.21d(7.2)

28 1.54s 1.55s 1.54s 1.555s -

30 1.24s 1.24s 1.24s 1.28s 1.18s

1/ 5.19d(7.6) 4,98 d(7.8) 4.96d(7.8) 4.97 d(7.8) 5.11d(7.8)

1" 5.30d(3.5) 5.29d(3.3) 5.33brs 5.29d(3.3) 5.29d(3.2)

1" 4.94d(7.8) 5.20d(6.8) 5.19d(7.7) 5.19d(6.8) 5.13d(7.7)

1" 6.22brs 5.98brs 6.36brs 5.96brs 6.34brs

6" 1.73d(6.2) 1.77d(6.1) 1.75d(6.2) 1.74d(6.1) 1.73d(6.2)

1 4.84d(7.3) 5.18d(5.8) 5.03d(7.8) 5.16 d(5.8)

1 6.05brs 6.04brs
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Table 3-9-3: 'H 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 - 3.57dd(11.4,4.2) - 4.84brs
17 2.41m 2.48m
18  0.88s 0.90s 0.89s 1.065s 1.07s
19  0.94s 0.94s 1.04s 0.965s -
20 2.12m 2.21m - 2.72dt(9.4,3.3) 2.72dt
(9.4,3.3)
21 1.02d(6.7) 1.08d(6.7) 1.00d(6.8)
22 2.65dd(13.6, 6.5) 2.71brd(14.1) - - -
1.73brd(13.6) 2.54dd(14.1, 6.4)
24 1.95dd(12.5,12.5)  4.38d(4.7) - 5.28m 5.27m
2.44dd(12.5, 8.1)
25 3.02m 3.31dq(7.2, 4.7) -
26 1.64s 1.63s
27 1.23d(7.5) 1.51d(7.2) 1.21d(7.2) 1.64s 1.63s
28 1.53s 1.55s - 1.13s 0.92s
29 - - 1.03s 0.86s
30 1.24s 1.28s 1.18s 0.94s 0.83s
OAc 1.94 5(3-0Ac)
1’ 4.95d(7.9) 4.97 d(7.7) 5.08d(7.7) 6.27d(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 4.50dd(10.2, 4.1) - -
4.23
1" 5.28brs 5.35d(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 4.39dd(11.1,8.0) -
3.92dd(11.1, 3.5) 3.93dd(11.1, 4.0)
1" 5.13d(7.6) 5.17d(7.6) 5.12d(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" 6.45brs 6.37brs 6.35d(2.0)
2" 4,69 4.75 -
3" 4,54 4,65 -
4" 4,22 4.31dd(9.6, 9.6) -
5" 4,92 4.90dq(9.6, 6.1) -
6"  1.81d(6.0) 1.75d(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" 4.98d(7.5)
2! 4.53
3/ 4.11
4" 4.29
5" 4.02
6" 4.28, 4.25
1 5.21d(7.7)
ZIIIHI 431
3IIIHI 408
4HIIH 442
SIHIII 3.63
6" 4.41, 4.28
Table 3-9-4: 'H 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 3.42dd(11.2, 4.4) 4.84brs 4.84brs
17 - 2.39m 2.45m - 2.39m
18 1.06s 1.06s 1.04s 1.05s 1.05s
19  0.98s 0.91s 0.965s 0.92s 0.965s
20 2.75dt(9.4,3.3) 2.72dt(11.3,3.3) 2.75dt(9.4,3.3) 2.74dt(9.4,3.3) 2.72dt(11.3, 3.3)
23 - - 6.25ddd 6.25ddd -
(15.4,7.1,7.1) (15.4,7.1,7.1)
24  5.20m 5.27m 6.16 d(15.4) 6.14d(15.2) 4.451(5.7)
26 1.62s 1.62s 1.55s 1.54s 4.93brs
5.26 brs
27 1.64s 1.62s 1.56s 1.55s 1.91s
28  1.09s 0.98s 1.14s 0.92s 1.21s
29  0.94s 0.86s 1.03s 0.84s 1.02s
30 1.24s 0.84s 0.93s 0.84s 0.92s
1" 6.40d(8.0) 6.27 d(8.0) 6.25d(8.0) 6.24d(8.0) 6.27 d(8.0)
2" 2.96d(14.7)
3.00d(14.7)
4" 3.01d(14.7)
3.07 d(14.7)
5" 1.665
OAc 1.94 5(3-0Ac)
OMe 3.605(6"-OMe)
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Table 3-9-5: 'H 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 - 1.76 m,1.30m 1.76 m, 1.30m

2 2.00m,1.74m 1.90m,1.78m - 1.99m,1.74m 1.90m, 1.74m

3 3.18dd(11.7,  3.15dd(11.7,4.4) 3.13dd(11, 3.18dd(11.7,  3.15dd(11.7, 4.4)
4.4) 4.4) 4.4)

5 1.10dd(12.7, 1.10dd(12.8,2.3) - 1.12dd(12.7, 1.12dd(12.7, 2.0)
2.3) 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 4.62brs 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 0.80s 0.79s 0.99s 0.80s 0.80s

19 1.05s 1.04s 0.99s 1.05s 1.05s

20 1.48m 1.47m - 1.49m 1.49m

21 0.94d(6.3) 0.94d(6.4) 0.96 d(6.4) 0.96 d(6.4)

22 1.55m,1.12m 1.55m, 1.13m - 1.58m,1.177m 1.58m,1.17m

23 2.08 m 2.10m - 2.12m 2.12m
1.90ddd 1.90m 1.89ddd 1.90m
(14.2,10.7, (15.1,11.2,
5.9) 4.9)

25 2.20m 2.20m -

26 1.02d(6.8) 1.02d(6.8) 1.00d(6.2) 1.05s 1.05s

27 1.01 d(6.8) 1.01d(6.8) 1.00d(6.2) 1.05s 1.05s

28 1.08s 1.07s 1.48s 1.07s 1.07 s

29 0.90s 0.90s 1.10s 0.90s 0.90s

30 1.45s

31 4.71brs 4.71brs 4.80brs 4.84brs 4.84brs
4.64d(1.0) 4.64brs 4.86brs 4.65d(1.0) 4.65d(1.0)

32 1.05s 1.05s

NAc 2.02s 2.01s 2.02s 2.01s

1’ 4.37 d(8.3) 4.35d(7.8) 4.88d(7.7) 4.40d(8.3) 4.35d(7.8)

2! 3.95dd(9.8, 3.93dd(9.3,7.8) 3.95dd(8.4, 3.96 dd(9.8, 3.93dd(9.3,7.8)
8.3) 7.7) 8.3)

3! 3.65dd(9.8, 3.67dd(9.3, 3.4) 4.19 dd(8.4, 3.65dd(9.8, 3.66dd(9.3, 3.4)
3.4) 8.4) 3.4)

4! 4.12m 4.05m 4.23m 4.12brd(3.4)  4.05m

5/ 3.51m 3.83dd(12.7,2.0) 3.79dd 3.50m 3.83dd(12.7, 2.0)

3.53brd(12.7) (10.5,10.5) 3.53brd(12.7)
4.40dd(10.5,
4.8)
6' 3.70d(5.9)(2H) 3.70d(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" 4.91d(8.3) 4.89d(8.3) 4.91d(8.8) 4.89d(8.3)

2" 3.73dd(10.3,  3.73dd(10.3, 8.3) 3.73dd(10.3,  3.73dd(10.3, 8.3)
8.3) 8.8)

3" 3.24dd(10.3, 3.25dd(10.3, 8.8) 3.24dd(10.3, 3.25dd(10.3, 8.8)
9.3) 8.8)

4" 3,10dd(9.3, 3.11dd(9.8, 8.8) 3.10dd(9.8, 3.11.dd(9.8, 8.8)
9.3) 8.8)

5" 3.27ddd 3.30ddd 3.27 ddd 3.30ddd
(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¢' 3.83dd(12.1, 3.83dd(12.2, 1.5) 3.55dd(12.2, 3.55dd(12.2, 8.3)
1.5) 7.8)
3.55dd(12.1,  3.55dd(12.2,7.8) 3.84dd(12.2,  3.83dd(12.2,2.0)
7.7) 2.4)

1" 4.38d(7.8) 4.40d(7.8) 4.41d(7.8) 4.40d(7.3)

2" 3.68dd(9.8, 3.69dd(9.8, 7.8) 3.68dd(9.8, 3.69dd(9.8, 7.3)
7.8) 7.8)

3" 3.50dd(9.8, 3.50dd(9.8, 3.4) 3.50dd(9.8, 3.50dd(9.8, 3.4)
3.4) 3.4)

4" 3.82m 3.81m 3.83m 3.81m

5" 3.86dd(11.7, 3.85dd(12.2, 2.4) 3.85dd(12.8, 3.85dd(12.2, 2.4)
2.4) 2.4)

3.57 brd(11.7)

3.56 brd(12.2)

3.57 brd(12.8)

3.56 brd(12.2)

Table 3-9-6: 'H 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 3.141(7.5) 3.441(8.1) 4.84brs 3.43dd(11.2, 4.4)

7 4.87 brs - - - -

15 4.74dd(9.5,5.5) 4.62dd(9.5,6.0) - - -

17 - - - 2.48m -

18 1.05s 1.21s 1.08s 1.06s 1.06s

19 0.97s 1.01s 0.97s 0.92s 0.98s

20 - - 2.74dt(9.4,3.3) 2.72dt(9.4,3.3) 2.75dt(11.4,3.3)

26 1.00d(6.8) 1.00d(6.8) 1.03d(6.3) 1.02d(6.3) 1.02d(6.3)

27 1.00d(6.8) 1.00d(6.8) 1.03d(6.3) 1.02d(6.3) 1.02d(6.3)

28 1.50s 1.23s 1.13s 0.92s 1.09s

29 1.09s 1.06s 1.04s 0.87s 0.97s

30 1.49s 1.36s 0.97s 0.83s 1.24s

31 4.91brs 4.81brs 4.89brs 4.87brs 4.85brs
4.86brs 4.87 brs 4.95brs 4.93brs 4.92brs

0Ac 1.93 5(3-0Ac)

1/ 5.13d(7.4) 6.44d(8.1) 6.23d(8.3) 6.27 d(8.3) 6.42d(8.0)
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H 3-9-19 3-9-20 3-9-21 3-9-22 3-9-23

2’ 3.97.dd(8.8, 7.4) 4.23dd(9.1, 8.1) - - -

3’ 4.27 dd(9.0, 8.8) 4.29dd(9.4,9.1) - - -

4 4.11dd(9.0, 8.8) 4.35dd(9.4, 8.8) - - -

5 4.15m 4.05m - - -

6' 4.41dd(11.7, 5.6) 4.26dd(11.3, 4.4) -

4.88dd(11.7,2.2) 4.46dd(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 Refer-

solvents ences

3-9-26 lucilianoside C C,gH760,3  C5DgN [249]

3-9-27 lucilianoside B Cg1HogO33  CsDsN [256]

3-9-28 lucilianoside A Ce1HggO3,  C5DsN- [256]

CD5;0D
(11:1)

3-9-29 lucilianoside D CsuHg, 0,7 C5DsN [249]

3-9-30 lucilianoside E C59Hgp03;  C5DgN [249]

3-9-31  23-epi-15-deoxoeucosterol-3-0-{0-a-L- C5yHgs 05, CsDsN [252]
rhamnopyranosyl(1—2)-0-B-D-glucopyranosyl-
(1—2)-0-a-L-arabinopyranosyl-(1—6)-B-D-
glucopyranoside}

3-9-32  (235)-3B-[(0-B-D-apiofuranosyl-(1—2)-0-[B-D- C57Hg,0,3  C5DgN [250]
glucopyranosyl-(1—3)]-0-B-D-glucopyranosyl-

(1—2)-a-L-arabinopyranosyl-(1—6)-B-D-
glucopyranosyl)oxy]-17a,23-epo-xy-28,29-
dihydroxy-27-norlanost-8-en-24-one

3-9-33  15-deoxoeucosterol-3-0-{0-a-L-rhamnopyranosyl- CesH10403,  CsDsN [251]
(1—2)-0-[B-D-glucopyranosyl-(1—2)-0-B-D-
glucopyranosyl-(1—3)]-0-B-D-glucopyranosyl-

(1—2)-0-arabinopyranosyl-(l—6)-B-D-
glucopyranside}

3-9-34 23-epi-15-deoxoeucosterol-3-0-{0-a-L- CesH10403,  CsDsN [251]
rhamnopyranosyl-(1—2)-0-[3-D-glucopyranosyl-
(1—2)-0-B-D-glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-0-arabinopyranosyl-(1—6)-p-

D-glucopyranoside}
3-9-35 3-0-{0-a-L-rhamnopyranosyl-(1—2)-0-[B-D- C57Hg20,7  C5DsN [252]

xylopyranosyl-(1—3)]-0-B-D-glucopyranosyl-
(1—2)-0-a-L-arabinopyranosyl-(1—6)-B-D-

glucopyranoside} of

15-deoxo-30-hydroxyeucosterol
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Table 3-9-7 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-9-36  3-0-{0-a-L-rhamnopyranosyl-(1—2)-0-[B-D- Cs57Hg90,7  C5DsN [252]

xylopyranosyl-(1—3)]-0-B-D-glucopyranosyl-
(1—2)-0-a-L-arabinopyranosyl-(1—6)-B-D-
glucopyranoside} of eucosterol

3-9-37  (235)-17a,23-epoxy-29-hydroxy-3B-[(0-a-L- Ce4H102033  C5DsN [250]
rhamnopyranosyl-(1—2)-0-[0-B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-a-L-arabinopyranosyl-
(1—6)-B-D-glucopyranosyl)oxy]-27-nor-lanost-8-ene-
15,24-dione

3-9-38 16pB-hydroxyeucosterol-3-0-{0-a-L-rhamnopyranosyl- Cs,Hg,0,,  C5D5N [252]
(1—2)-0-B-D-glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-glucopyranoside}

3-9-39  3-0-{0-a-L-rhamnopyranosyl-(1—2)-0-[B-D- C57Hgp0,8  C5DsN [252]
xylopyranosyl-(1—3)]-0-B-D-glucopyranosyl-
(1—2)-0-a-L-arabinopyranosyl-(1—6)-B-D-
glucopyranoside} of 16B-hydroxyeucosterol

OH 3-9-26

3-9-27 R=0H
3-9-28 R=H
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3-9-36 R=H
3-9-39 R =0OH
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Table 3-9-8: 'H 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 - - ax1.14ddd ax1.12ddd -
(13.2,11.2,3.4) (13.0, 13.0, 3.1)
eq1.67m eq 1.63 brd(13.0)
2 - - ax1.98m ax1.99 g-like(12.9) -
eq2.27m eq 2.28 brdd
(12.9,3.1)

3 4.50dd(11.9,
4.9)
5 —

11 -

12 -

3.57dd(11.7, 4.4)  3.59dd(12.1, 4.7)

1.24brd(14.2) 1.23brd(12.8)
a1.81m a1.87 brdd
B1.48m (12.3,7.6)
B1.47m
a2.03m a2.79dd
B1.90m (16.5, 6.0)
B2.51m
a2.13m a2.11
B1.95m B1.95m
a2.22m o 2.27
B1l.46m B 1.57 brdd
(13.1,10.2)

3.59dd(11.5, 4.7)
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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 - - al32m
B1.67m
16 - - @1.98m a3.03d(19.3) 3.02d(19.3)
B 2.08m B 2.81d(19.3) 2.81d(19.3)
18  0.87s 0.88s 0.88s 0.93s 0.93s
19  1.02s 1.03s 0.92s 0.91s 0.90s
20 - - 2.36dq(6.4,6.8)  2.46m -
21 1.00d(6.7) 1.01d(6.9) 1.04d(6.8) 1.05d(6.8) 1.05d(6.7)
22 2.75dd(16.5, - 2.07 d(16.6) 2.88dd(16.8,6.6) 2.88dd(16.8, 6.7)
6.3)
2.04brd(16.5) 2.81dd(16.6,6.4) 2.16brd(16.8) 2.16 brd(16.8)
28 4.93d(11.4) - 1.54s 1.55s 1.55s
4.37d(11.4)
29 4.61d(11.4) - 4.39d(10.3) 4.40d(11.2) 4.40d(11.2)
3.95d(11.4) 3.63d(10.3) 3.62 3.63d(11.2)
30 1.13s 1.14s 1.20s 1.38s 1.37s
1’ 5.14d(7.5) 4.98d(7.5) 4.94d(7.8) 4.97 d(7.5) 4.98d(7.8)
2! - - 3.94dd(9.0,7.8)  3.98t-like(8.5) 3.99t-like(8.3)
3! - - 4.151-1ike(9.0) 4.17dd(9.0,9.0)  4.19t-like(8.8)
4 - - 4.15t-1ike(9.0) 4.16 4.18t-like(8.8)
5 - - 4.01ddd 4.02 4.03
(9.0, 4.4, 3.4)
6' - - 4.53dd(12.6,3.4) 4.56dd(10.3,3.6) 4.56dd(12.0, 3.0)
4.27dd(12.6, 4.4)  4.27 4.30dd(12.0, 5.0)
1" 5.19brs 5.27d(3.2) 5.26d(3.4) 5.31d(3.6) 5.28d(3.7)
2" - - 4.67dd(5.9,3.4)  4.69dd(5.7,3.6)  4.67dd(5.5,3.7)
3" - - 4.64dd(5.9,3.2)  4.67brd(5.7) 4.64dd(5.5, 3.3)
4" - - 4.50ddd 4.03dd(7.1,3.4)  4.48m
(6.8, 3.4,3.2)
5" - - 4.35dd(11.7,6.8) 4.37dd(11.2,7.1) 4.36dd(11.2,7.2)
3.92dd(11.7,3.4) 3.91dd(11.2,3.4) 3.87dd(11.2,3.3)
1" 5.12d(7.0) 5.13d(7.5) 5.16d(7.8) 5.21d(7.7) 5.21d(6.9)
2" - - 4.25dd(9.0,7.8)  4.13t-like(8.2) 4.12 t-like(8.0)
3" - - 4.13t-like(9.0) 4.05dd(8.9,8.9)  4.10t-like(8.3)
4" - - 4.14t-1ike(9.0) 4.03 4.03 t-like(8.3)
5" - - 3.63ddd 3.61m 3.62
(8.8, 4.9,2.9)
6" - - 4.23dd(11.0,2.9) 4.23 4.23dd(11.6, 1.7)
4.14dd(11.0,2.9) 4.17 4.16dd(11.6, 4.9)
1" 6.42d(1.9) 6.43brs 6.38brs 6.23brs 5.97 brs
2 - - 4.69dd(2.5,1.0)  4.83brd(3.3) 4.90brd(3.2)
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H 3-9-26 3-9-27 3-9-28 3-9-29 3-9-30
g - 4.53dd(9.3,2.5)  4.63dd(9.3,3.3) 4.59dd(9.4,3.2)
am - 4.24dd(9.3,9.3)  4.28dd(9.3,9.3) 4.29dd(9.4, 9.4)
s - 4.89dd(9.3,5.9)  4.87 4.78dq(9.4, 6.2)
6/ 1.83d(6.1) 1.80d(5.9) 1.74d(6.1) 1.75d(6.2)
1" 5.07d(7.6) 5.07d(7.8) 4.85d(7.3) 5.18d(5.8)
Qnmm - 4,05dd(9.0,7.8)  4.14dd(9.4,7.3) 4.55dd(7.5, 5.8)
3/ - 4.20dd(9.3,9.0)  4.03dd(9.4,9.4) 4.19brd(7.5)
4 - 4.03dd(9.3,9.3)  4.23 4.22
g/ - 3.87 ddd 4.24 4.35dd(11.8, 5.1)
(9.3, 6.4,3.2) 3.75brd(11.4)  3.68brd(11.8)
6" - 4.43dd(11.2, 6.4)
4.20dd(11.2, 6.4)
1" 5.35d(7.7) 5.32d(7.8) 6.05brs
2 - 4.24dd(9.0, 7.8) 5.03brd(3.3)
3 - 4.13dd(9.3, 9.0) 4.73dd(5.3,3.3)
4 - 4.24dd(9.3, 9.3) 4.90
g/ - 3.83ddd 4.22brd(11.9)
(9.3, 3.4, 2.4) 4.08brd(11.9)
P - 4.37dd(11.7, 2.4)

4.28dd(11.7, 3.4)

Table 3-9-9: 'H 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 0.89s 0.93s 0.92s 0.89s 0.92s

19 0.96s 1.08s 0.95s 0.96s 1.04s

21 0.84d(6.8) 1.02d(6.4) 1.03d(6.5) 0.84d(6.7) 1.02d(6.6)

23 - - 4.64dd(9.4,7.2)  4.33(ov) -

25 2.82dq(18.4,7.3) 2.56 q(7.2)(2H) 2.82dq(18.4,7.3) 2.52q(7.3)(2H)
2.67dq(18.4,7.3) 2.68dq(18.4,7.3)

26 1.11t(7.3) 1.04t(7.3) 1.07t(7.2) 1.11t(7.3) 1.03t(7.3)

28 1.57s - 1.565s 1.57s -

30 1.37s 1.47s 1.53s 1.38s 1.46s

1’ 4,96 d(7.8) 5.12d(7.6) 4.96d(7.9) 4,95d(7.9) 5.06 d(6.9)

1" 5.33d(2.9) 5.06 brs 5.28brs 5.27brs 5.31d(2.5)

1" 5.16 d(7.5) 5.15d(7.9) 5.14d(7.6) 5.13d(7.7) 5.12d(7.3)

1" 6.36brs 6.24d(4.0) 6.47brs 6.47 brs 6.35brs

6" 1.74d(6.1) 1.82d(6.1) 1.81d(6.2) 1.74d(6.1)

1" 5.05d(7.5) 4.99d(7.6) 4,99d(7.7) 5.14d(7.2)

1 5.22d(7.8) 5.21d(7.8)
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Table 3-9-10: 'H 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) 2.38d(19.0)
18 0.93s 0.95s 1.12s 1.125s
19 0.94s 0.94s 0.92s 0.92s
21 1.04d(6.6) 1.06d(6.8) 1.15d(6.6) 1.15d(6.6)
22 - 1.87 m(2H) - -
25 2.45q(7.3)(2H) 2.45 m(2H) 2.41q(7.3)(2H) 2.41q(7.3)(2H)
26 1.02(7.3) 1.01t(7.3) 0.971(7.3) 0.971(7.3)
28 1.50s 1.56s 1.54s 1.51s
30 1.68s 1.72s 1.77s 1.77 s
1’ 4.91d(7.8) 4.97 d(7.8) 4.96d(7.8) 4.91d(7.8)
1" 5.34d(2.1) 5.34brs 5.33d(2.9) 5.34d(2.6)
1" 5.15d(7.5) 5.14d(7.7) 5.17 d(7.4) 5.15d(7.5)
1" 6.35brs 6.44brs 6.36brs 6.35brs
6" 1.74d(6.1) 1.83d(6.2) 1.75d(6.2) 1.74d(6.1)
1" 5.19d(7.2) 5.08d(7.7) 5.19d(7.3)
1 5.35d(7.7)
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Table 3-10-1: Cos, MFs, and TSs of cucurbitane-type saponins 3-10-1~3-10-37.

No. Compounds MFs Test References
solvents
3-10-1 khekadaengoside D C36H5,04,  CsDsN [257]
3-10-2 khekadaengoside E C36H5,01,  C5DsN [257]
3-10-3 khekadaengoside A C4oHes016  C5DsN [257]
3-10-4 khekadaengoside B C4oHes017  C5DsN [257]
3-10-5 khekadaengoside F C3H54,043  C5DsN [257]
3-10-6 cucurbitacin ] 2-0-B-glucopyranoside C3¢H5,043  CsDsN [257]
3-10-7 colocynthoside A C3gHs5,04,  CD30D [258]
3-10-8 khekadaengoside C C36H5,04;  C5DsN [257]
3-10-9 jinfushanoside A C36Hg009 CsDsN [259]
3-10-10  bryonioside B C4oH70043  C5DsN [260]
3-10-11  bryonioside C Cy4H7204,  C5DsN [260]
3-10-12  jinfushanoside B C36H5509 CsDsN [259]
3-10-13  goyaglycoside-h C4oH70045  C5DgN [261]
3-10-14  bryonioside F C36H5509 CsDsN [260]
3-10-15  bryonioside G C4yHegO013  CsDsN [260]
3-10-16  25-methoxycucurbita-5(6),23(E)-dien-19-ol- C37Hg,0g C;Ds5N [262]
3-0-B-D-allopyranoside
3-10-17  kuguaglycoside D C36Hg009 C;DsN [263]
3-10-18  kuguaglycoside B C37Hg,0g C;DsN [263]
3-10-19  kuguaglycoside A C37Hg,0g Cs;DsN [263]
3-10-20  11-oxomogroside Il A; C4oH70014  CsDsN [264]
3-10-21  20-hydroxy-11-oxomogroside 1A, C36Hg20190  Cs5DsN [265]
3-10-22  bryonioside A C36Hg009 C;DsN [260]
3-10-23  bryonioside E C36Hgp019  C5D5N [260]
3-10-24  jinfushanoside D C4oHegO14  C5DgN [259]
3-10-25  kuguaglycoside F C43H72043  CsDsN [263]
3-10-26  11-dehydroxymogroside Ill C,gHg2013  Cs5DsN [266]
3-10-27  11-deoxymogroside llI C,gHg2013  Cs5DsN [264]
3-10-28  11-oxomogroside lll CugHgpO19  Cs5DsN [266]
3-10-29  11-oxomogroside IV A Cs4Hg0,4  CsDsN [264]
3-10-30  7-oxomogroside Il E C4oH70045  C5DgN [264]
3-10-31  mogroside I B C4oH7204,  CsDsN [264]
3-10-32  khekadaengoside M C4gHg2013  C5DsN [257]
3-10-33  khekadaengoside N C4ugHgpO13  Cs5DsN [257]
3-10-34 jinfushanoside C C4yoHeg014  CsDsN [259]
3-10-35  kuguaglycoside G C4H70043  CsDsN [263]
3-10-36  kuguaglycoside H CugHgpO13  C5DsN [263]
3-10-37  kuguaglycoside E C4oH70014  CsDsN [263]
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3-10-1 R = 8-OH
% 2 3-10-2 R = ¢-OH

«OH

R' R?
3-10-5 OH H
3-10-6 H OH
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R2
3-10-22 H  B-OH
3-10-23 OH OH
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Table 3-10-2: 'H 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 6.44d(2.4) 6.45d(2.4) 6.38d(2.4) 6.35d(2.2) 6.57d(2.7)

6 5.63brs 5.64brs 5.63brs 5.63brs 6.18brs

7 2.14m,1.96m 2.14m,1.98m 2.12m,1.86m 2.14m,1.86m  4.46d(3.4)

8 1.96m 1.98m 1.92m 1.92m 2.56brs

10 3.66brs 3.69brs 3.68brs 3.67brs 3.81brs

12 3.17d(14.4) 3.23d(14.7) 3.40d(15.0) 3.34d(14.7) 3.35d(14.9)

2.85d(14.4) 2.89d(14.7) 2.94d(15.0) 2.90d(14.7) 2.97d(14.7)

15 1.96m 1.98m 1.86m 1.86m 2.19m

1.84d(12.7) 1.82d(12.7) 1.69d(12.9) 1.69d(12.9) 1.90d(12.9)

16 5.251(7.5) 5.311(7.3) 4.961(7.8) 4.921(7.6) 4.941(7.8)

17 2.83d(6.4) 2.85d(6.6) 2.96d(6.8) 2.90d(7.1) 2.97d(7.3)

18 1.40s 1.39s 1.38s 1.38s 1.44s

19 1.54s 1.55s 1.545s 1.51s 1.545s

21 1.56s 1.60s 1.62s 1.63s 1.64s

22 4.61d(5.1) 5.15d(5.6)

23 6.52dd(15.6,5.4) 6.50dd(15.6,5.6) 3.47 ddd 3.46ddd 3.47 ddd
(15.6,10.3,5.1) (16.1,10.5,5.1) (15.6,10.3,5.1)
3.01ddd 3.26 ddd 3.27ddd
(15.6,10.3,5.4) (16.1,10.3,5.1) (15.6,10.3,5.4)

24 6.38d(15.6) 6.57 d(15.6) 2.18m 2.18m 2.19m

26 1.50s 1.50s 1.36s 1.35s 1.37s

27 1.52s 1.52s 1.36s 1.35s 1.37s

28 1.25s 1.245 1.18s 1.19s 1.545s

29 1.27s 1.24s 1.36s 1.24s 1.34s

30 1.00s 1.00s 0.96s 0.94s 1.26s

1" 5.51d(7.8) 5.50d(7.8) 5.51d(7.8) 5.34d(7.6) 5.50d(7.6)

2" 4.22dd(9.0,7.6) 4.21dd(8.5,8.1) 4.40 - 4.21dd(9.0, 8.0)

3" 4.30dd(9.0,8.8) 4.30dd(9.0,8.8) 4.25 - 4.30dd(8.8, 8.8)

4" 4.47dd(9.3,9.3) 4.46dd(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 4.70dd(12.0,2.0) 4.69dd(12.0,2.2) 4.57 - 4.73dd(12.0, 2.4)

4.56dd(12.0,3.7) 4.55dd(12.0, 3.4) 4.55 4.57dd(12.0, 3.4)

1" 6.30brs 5.91d(3.7)

2" 4.74brd(2.0) -

3" 4.40 -

4" 4.27 -

5" 4.65m -

6" 1.78d(6.1) -
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Table 3-10-3: 'H NMR spectroscopic data of cucurbitane-type saponins 3-10-6~3-10-10.
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H 3-10-6 3-10-7 3-10-8 3-10-9 3-10-10
1 6.45 d(2.4) 6.11d(2.7) 6.45 d(2.4) 2.86dd(3.6,9.6) 1.57,1.89
1.97m
2 2.42brd(12.0) 1.84,2.30
2.16m
3 3.66brs 3.63brs
6 5.63brs 5.96 brs 5.64brs 5.52 brd(4.4) 5.95brd
(5.8)
7 2.13m, 1.88m a4.12brd(ca.3)  2.14m,1.88m 1.74brd(4.8)(2H) 1.87,2.73
8 1.92m 2.14brs 1.92m 1.63brd(5.9) 1.90
10 3.68brs 3.68brs 3.71brs 1.14m 2.46
11 4.18m
12 3.29d(14.9) 2.64d(15.3) 3.39d(14.2) 2.10 m(2H) a2.94d
(14.3)
2.87d(14.6) 3.31d(15.3) 2.93d(14.4) B2.50d
(14.3)
15  1.92m a2.10m 1.88m 1.13m 1.15
1.69d(12.7) B 1.56d(11.0) 1.67d(12.2) 1.05m 1.28
16  5.04t(7.6) 4.61brdd(ca.7,8) 4.93t(7.6) 2.16m, 1.83m 1.76,1.83
17 3.02d(7.1) 2.53d(7.3) 2.91d(7.1) 1.58m 1.72
18  1.40s 0.93s 1.41s 0.83s 0.74s
19 1.52s 1.11s 1.54s 1.29s 1.40s
20 1.47m 1.49
21 1.63s 1.41s 1.62s 0.91d(4.9) 0.93d(6.4)
22 4.61d(5.1) 2.86dd(3.6,9.6) 1.60
1.56m 1.78
23 3.64dd(15.9,9.5) 6.84d(15.9) 3.32m 2.34m 1.33
3.36dd(15.9, 1.5) 3.09m 2.16m 2.03
24 4.55dd(9.5,1.5) 6.98d(15.9) 2.55t(8.1) 5.91t(5.6, 5.7) 3.47d(7.9)
26 1.48s 1.57s 4.82s,4.765 4.74 5(2H) 1.53s
27 1.50s 1.54s 1.68s 4.72 s(2H) 1.53s
28 1.19s 1.36s 1.20s 0.88s 1.08s
29 1.27s 1.29s 1.27s 1.17s 1.51s
30 1.00s 1.32s 1.02s 1.56s 0.99s
OAc 2.005(25-0Ac)
1! 5.47 d(7.6) 4,66 d(7.6) 5.46d(7.3) 4.88d(6.2) 4,88d(7.3)
2" 4.21dd(9.0,7.8) 3.39m 4.22dd(8.8,7.8) 3.95m 4,25
3’ 4.28dd(8.8,8.8) 3.42m 4.29dd(8.8,8.5)  4.27d(7.2) 4.27
4 4.46dd(9.0,9.0) 3.53m 4.47dd(9.3,9.0) 4.18m 4.13
5" 4.04m 3.35m 4.,05m 3.96 m 3.84
6  4.69dd(12.0,2.4) 3.86dd(12.2,3.7) 4.70dd(12.2,1.2) 4.51dd(8.0,1.6) 4.32
4.56dd(12.0, 3.4) 4.05dd(12.2,2.4) 4.58dd(11.1,3.4) 4.35dd(4.0,8.0) 4.46
1" 6.67 brs
2" 4,62
3" 4.75
4" 4.28
5" 4.62
6" 1.70d(6.1)
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Table 3-10-4: 'H 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 3.62brs 3.54s 3.73brs 3.65brs 3.62brs

6 5.76 brd(5.9) 5.53brs 5.45dd-like  5.53 brd(6.0) 5.97 brd(5.6)

7 1.95, 2.46 1.81m,2.24m - 1.76,2.17 1.89,2.74

8 1.94 1.78m 1.65brs 1.80 1.89

10 2.49 2.44m - 2.46 2.46

12 2.93d(14.2) 3.00d(14.1) - @2.92d(14.4) a2.92d(14.6)
B2.52d(14.2) 2.37d(14.1) B2.46d(14.4) B 2.48d(14.6)

15 1.24,1.33 1.40m, 1.27 m - 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 0.79s 0.675s 1.06s 0.70s 0.70s

19 1.32s 1.08s 0.88s 1.165s 1.40s

20 1.50 1.37m - 1.40 1.39

21 0.94 d(6.4) 0.87d(5.1) 1.50d(6.3) 0.86 d(6.4) 0.85d(6.1)

22 1.72,1.83 1.16m, 1.47 m 4.81dd-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 3.78d(7.6) 5.71t(7.3, 6.9)

26 1.55s 4.40s(2H) 1.72s 1.58s 1.57s

27 1.56s 4.40s(2H) 1.63s 1.58s 1.58s

28 1.13s 0.97s 0.91s 1.12s 1.08s

29 1.54s 1.06s 1.48s 1.56s 1.55s

30 1.01s 1.41s 0.80s 0.96s 0.97s

1’ 4.88dt(7.5,3.5)  4.57d(6.2) 4.80d(7.6) 4.88d(7.8) 4.91d(7.5)

2! 4.25 3.52m - 3.96 4.27

3! 4.26 3.73d(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 4.15d(9.0) - 4.40, 4.55 4.34, 4.49

3.95dd(5.4, 11.3)

1" 6.74brs 5.17d(7.6) 6.74d(7.6)

2" 4.77 - 4.63

3" 4.69 - 4.78

4" 5.911(10.0) - 4.30

5" 4.72 - 4.64

6" 1.50d(6.1) - 1.72d(6.1)

OAc  2.27s(4"-0Ac)
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Table 3-10-5: 'H 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 1.95~1.98 m 2.01~2.03m 2.00~2.03 m 1.86,1.95
1.88~1.91m 1.95~1.97m 1.96~1.99m

3 3.57brs 3.74brs 3.79brs 3.59brs 3.72brs

6 5.62 6.06d(4.4) 6.03d(4.6) 5.99d(4.8) 5.69d(5.5)

7 2.44 4.51brd(5.2) 4.58brd(4.6) 3.45brd(5.1) 1.86, 2.33

8 2.79 3.00brs 2.50brs 2.14brs 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 1.65~1.68 m 1.62~1.64m 2.53,2.96
1.53~1.55m 1.49~1.52m 1.46~1.48 m

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 1.46~1.48 m 1.47~1.49m

17 3.57 1.60 (ov) 1.51 (ov) 1.51 (ov) 1.74

18 1.11s 1.22s 0.87s 0.87s 0.77 s

19 3.57,3.80 4.30~4.31m 1.41s 1.18s 1.27s
3.53~3.55m

20 1.55 2.14~2.16m 1.48 (ov) 2.11~2.13m 1.43

21 0.99d(5.0) 1.18d(6.2) 0.96d(5.2) 1.20d(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
1.24~1.26 m 1.95~1.96 m 1.23~1.25m

23 5.72 4.82~4.84m 5.62~5.64m 4.95~4.97 m 1.55,1.72

24 5.55 5.63d(8.2) 5.55d(15.8) 5.63d(8.7) 3.77 brd(9.6)

26 1.31 1.73s 1.31s 1.68s 1.46s

27 1.31 1.74s 1.31s 1.77 s 1.34s

28 0.91 1.38s 1.41s 1.45s 1.16s

29 1.07 1.12s 1.10s 1.14s 1.435s

30 1.45 0.82s 0.71s 0.76s 0.99s

OMe 3.20s(25-OMe) 3.205(25-0OMe) 3.355(7-OMe)

1/ 5.25d(8.0) 5.07 d(7.8) 5.11d(7.7) 4,97 d(7.8) 4.90d(8.2)

2! 3.82 4.06 t-like(8.0) 4.09~4.11m 4.02~4.04m 4.04

3/ 4.60 4.31~4.33 m 4.34~4.36m 4.22~4.24 m 4.17

4 4.10d(8.5) 4.28~4.30m 4.29~4.31m 4.20~4.22 m 3.97

5/ 4.39 4.00~4.02m 4.04~4.06 m 3.88~3.90m 4.16

6 4.33, 4.43 4.59brd(10.2) 4.65brd(10.6) 4.47 d(9.7) 3.96, 4.97
4.40dd(5.3,11.8) 4.46dd(5.1,11.6) 4.33~4.35m

1" 4.85d(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: 'H 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 a1.61,52.08 1.64,2.07 1.65, 2.09 2.09m, 1.66 m -
2 «1.88,51.70 1.86,1.96 1.87,1.99 1.96m,1.12m -
3 3.72brs(7.2) 3.73brs 3.73brs 3.74brs 3.64brs
6 5.52d(5.2) 5.71d(5.7) 5.58brd(5.4)  5.72brd(4.2) 5.91d(4.9)
7 a2.25,51.82 1.87,2.34 1.81,2.30 1.87m, 1.67m 3.38d(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 a3.07,82.51 a2.99d(14.2) a3.04d(14.0) 3.00d(11.3) -
B 2.55d(14.2) B2.61d(14.0) 1.67d(11.3)
15 a1.30,51.37 1.18,1.33 1.15,1.31 1.21m,1.32m -
16 a2.31,51.92 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 1.23s 0.75s 0.78s 0.74s 0.91s
19 1.26s 1.28s 1.27s 1.27s 1.09s
20 1.45 2.06 1.37m 2.18 (ov)
21 1.455s 0.94.d(6.4) 1.22d(6.1) 0.86d(5.1) 1.19d(6.1)
22 1.99d(8.7) 1.20,1.95 4.63brd(10.1) 1.52m,1.12m -
2.55d(8.6)
23 1.87,2.08 1.55,1.71 1.85,1.97 2.30m, 2.10m 4.97~4.99m
24 3.93d(8.0) 4.03dd(3.7,4.2) 4.73brd(10.1) 5.84t(5.7, 5.5) 5.63d(8.7)
26 1.46s 1.56s 1.61s 4.90m, 4.68m 1.61s
27 1.35s 1.56s 1.65s 4.67 s(2H) 1.76s
28 1.15s 1.44s 1.43s 1.03s 1.55s
29 1.43s 1.16s 1.165s 1.18s 1.07s
30 1.10s 1.05s 1.03s 1.46s 0.695s
OMe 3.27 s(7-0OMe)
1! 4.99d(7.9) 5.25d(7.8) 5.22d(8.0) 4.98d(4.7) 5.32d(7.9)
2! 4.01dd(7.9,8.0) 4.06 4.03 4.08m -
3 4.20dd(7.9,8.0) 4.25 4.17 4.26m -
4! 4.18dd(7.9,8.0) 4.25 4.18 4.27m -
5’ 3.95m 3.98 3.85 4.10m -
6 4.51dd(5.5,9.8) 4.37 4.32 4.90 m(2H) -
4.31d(9.8) 4.53 4.49
1" 5.11d(6.2) 4.99d(7.8)
2" 4.08m -
3" 4.19m -
4" 4.26m -
5" 3.95brs -
6" 4.54dd(1.6,9.4) -

(2H)
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Table 3-10-7: 'H 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 @ 1.58,81.95 1.49,1.83 a1.60,51.96 1.63,1.94 2.10, 3.02
2 a1.91,51.72 1.92,2.47 a1.91,B1.71  1.92,2.47 2.09, 2.43
3 3.68 brs(5.8) 3.68brs 3.61 brs(5.8) 3.69brs 3.79brs
6 5.48d(5.5) 5.48 br d(5.8) 5.53d(5.5) 5.51d(5.8) 6.29s

7 @2.02,81.66 1.70,2.24 @2.20,81.75 1.76,2.17

8 1.68 1.65 1.79 1.79 2.54s

10 2.25 2.26 2.46 2.41 3.21

11 1.69m 1.36, 1.59 4.13dd(6.2, 10.6)
12 1.39 1.42,1.56 a2.89,02.49  2.49,2.91 2.10(2H)
15 1.20 1.10,1.17 @1.13,81.28 1.15,1.26 1.17,1.69
16 @1.92,41.80 1.44,2.02 a1.92,81.82  1.45,2.09 1.46,2.02
17 1.56 1.55 1.63 1.73 1.65

18 0.86s 0.85s 0.75s 0.74s 0.92s

19 0.87s 0.87s 1.16s 1.18s 1.27s

20 1.47 1.52 1.45 1.43 1.50

21 0.94d(5.5) 0.94d(6.2) 0.86 d(6.7) 0.86d(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) 3.78brd(10.0)  3.75d(9.1) 3.76 brd(10.0)  3.86brd(8.6)
26 1.45s 1.45s 1.44s 1.45s 1.46s

27 1.34s 1.34s 1.33s 1.33s 1.40s

28 1.11s 1.11s 1.12s 1.08s 1.23s

29 1.53s 1.53s 1.545s 1.51s 1.57s

30 0.76 s 0.75s 0.93s 0.92s 0.88s

1 4.89d(7.9) 4.88d(7.9) 4.88d(7.3) 4.81d(7.5) 4.88d(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) 4.91d(7.9) 4.94d(7.9) 5.14d(7.9) 4.99d(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" 4.83d(8.0) 4.85d(7.6) 4.84d(8.2) 4.89d(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" 4.85d(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: 'H 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 - - 2.48d(11.3),1.92m

2 2.03, 2.42 - - 2.41d(8.7),1.93m

3 3.67 brs 3.65brs 3.65brs 3.65s

6 5.50 brd(5.7) 5.47 brd(4.6) 4.49brd(4.6) 5.55brd(3.6)

7 1.69, 2.34 - - 1.81m,2.13m

8 1.66 brd(7.7) - - 1.81brd(6.6)

10 2.79brd(11.2) - - 2.48m

11 4.15 -

12 2.09, 2.12 - - 2.93d(11.3), 2.48d(11.3)

15 1.17,1.07 - - 1.27 brd(8.3)

16 1.55,1.99 - - 1.95m, 1.25m

17 1.67 - - 1.64m

18 0.91s 0.89s 0.72s 0.72s

19 1.32s 1.29s 1.51s 1.16s

20 1.53 - - 1.34m

21 1.01.d(6.3) 1.00d(6.8) 0.91d(6.1) 0.85d(5.0)

22 1.66, 1.72 - - 1.49m,2.13m

23 1.56,1.72 - - 2.27m,2.13m

24 4.03brd(8.3) - - 5.82t(5.7,5.7)

26 1.53s 1.565s 1.57s £4.91d(9.6), 4.65 d(9.6)

27 1.53s 1.57s 1.58s 4.68 s(2H)

28 1.15s 1.22s 1.12s 0.97s

29 1.55s 1.53s 1.51s 1.33s

30 0.92s 0.87s 0.94s 1.57 s

1’ 4.89d(8.0) 4.85d(7.8) 4.83d(7.8) 4.84d(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 4.43dd(12.0, 2.2) 4.44dd(12.0, 2.2) 4.53m
4.33dd(12.0, 4.9) 4.34 4.35dd(9.3, 4.2)

1" 5.21d(7.7) 5.10d(7.1) 5.10d(7.3) 5.01d(6.2)

2" 4.02 4.20 4.20 4.08brt(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 4.48dd(12.0, 2.7) 4.50dd(12.0, 2.7) 4.35m, 4.53m
4.20 4.20

1" 6.43d(1.0) 6.43brs

2" 4,76 d(1.7) 4.76d(1.2)

3" 4.61dd(9.0, 3.4) 4.61dd(9.0, 3.4)

4" 4.28 4,29

5" 4.82m 4.85m

6" 1.71d(6.3) 1.71d(6.1)
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3.10 Cucurbitane-type Saponins = 339

Table 3-10-9: 'H NMR spectroscopic data of cucurbitane-type saponins 3-10-35~3-10-37.

H 3-10-35 3-10-36 3-10-37

3 3.78brs 3.79brs 3.76brs

6 6.01d(5.0) 6.01d(5.0) 6.01d(5.1)

7 4.52d(5.2) 4.58d(5.1) 4.49d(5.3)

8 2.46brs 2.47brs 3.07brs

10 2.41 (ov) 2.41~2.42m 2.56~2.57m

17 1.54 (ov) 1.53(ov) 1.58 (ov)

18 0.94s 0.99s 1.11s

19 1.36s 1.34s o 4.31~4.33m
B 3.53~3.55m

20 2.17 (ov) 2.16 (ov) 2.19 (ov)

21 1.17d(6.1) 1.16d(6.4) 1.18(ov)

23 4.92~4.94m 4.85~4.87m 4.91~4.93m

24 5.62d(8.4) 5.63d(8.1) 5.62d(8.6)

26 1.67s 1.64s 1.67s

27 1.76s 1.71s 1.74s

28 1.41s 1.43s 1.36s

29 1.10s 1.10s 1.18s

30 0.70s 0.68s 0.77s

1/ 5.02d(7.7) 5.11d(7.7) 5.08d(7.7)

1" 4.96 d(7.8) 4.95d(7.5) 4.97 d(7.8)

1" 5.50d(7.7)

Table 3-10-10: Cos, MFs, and TSs of cucurbitane-type saponins 3-10-38~3-10-67.

No. Compounds MFs Test References

solvents

3-10-38 karaviloside XI C36H0019 C5DsN [267]

3-10-39  karaviloside VII C37Hgo0g  CsDsN [267]

3-10-40 charantoside V C37Hgp0g  CsDsN [268]

3-10-41 charantoside VI C37Hgo0g  C5DsN [268]

3-10-42 charantoside lll C36Hs60;,  C5DsN [268]

3-10-43 charantoside IV C36Hs60;  CsDsN [268]

3-10-44 karaviloside VIII C36Hsg09  C5DsN [267]

3-10-45 goyaglycoside-f C4oHgg013  CsDsN [261]

3-10-46 karaviloside IX C4yHeg014 C5DsN [267]

3-10-47 karaviloside X C4oHgg014 Cs5DsN [267]

3-10-48 goyaglycoside-e C4yHeg0413  C5Ds5N [261]

3-10-49 charantoside Il C35Hg209  C5DsN [268]

3-10-50 goyaglycoside-a C37Hgo09  C5D5N [261]

3-10-51 goyaglycoside-b C37Hgp0g  CsDsN [261]

3-10-52 goyaglycoside-c C3gHg209  C5DsN [261]
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Table 3-10-10 (continued)

No. Compounds MFs Test References
solvents
3-10-53 goyaglycoside-d C3gHg209  C5DsN [261]
3-10-54 charantoside | C37H;g05  C5DsN [268]
3-10-55 karaviloside VI C37Hsg09  CsDsN [267]
3-10-56 charantoside C C37Hs509  CDCl3 [269]
3-10-57 charantoside VI C3¢Hs,0g  CsDsN [268]
3-10-58 charantoside B C3¢Hs809  C5DsN [269]
3-10-59 charantoside A C37Hg009  C5DsN [269]
3-10-60 7jB,25-dimethoxycucurbita-5(6),23(E)-dien-19- C3gHg,09  C5DsN [262]
al 3-0-B-D-allopyranoside
3-10-61 charantoside VIII C3gHg209  CsDsN [268]
3-10-62 khekadaengoside G C3¢Hs52019  CsDsN [257]
3-10-63 khekadaengoside | C3¢H5,04;  CsDsN [257]
3-10-64 khekadaengoside ) C4Hes 016  CsDsN [257]
3-10-65 khekadaengoside H C36H5,049 C5DsN [257]
3-10-66 Aoibaclyin C3¢H5,019 CDCl3 [270]
3-10-67 colocynthoside B C4oHg2015  CsDsN [258]
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3.10 Cucurbitane-type Saponins =— 341

3-10-50 R=0OH
3-10-52 R = OMe

3-10-51 R=OH
3-10-53 R =OMe

HO,, HO,,

S

HO

&

HO

HOY N s 3-10-62 R=H
3-10-63 R =OH
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3-10-65 R = a-H
3-10-66 R = 4-H

Table 3-10-11: 'H 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 3.65brs 3.69brs 3.51brs 3.69brs 3.65brs

6 6.18d(9.5) 6.21 d-like 6.14d(9.9) 6.19d(9.2) 6.19d(9.6)

7 5.55dd(3.9, 9.5) 5.57 dd(4.0, 9.8) 5.62dd(3.6,9.9) 5.61 dd-like 5.54m

8 - - - 2.31brs -

18 0.79s 0.80s 0.77s 0.79s 0.74s

19 3.58d(7.9) 3.59d(8.0) 3.55d(8.3) 3.61 ABq(8.2) 3.58d(7.9)
3.76d(7.9) 3.73d(8.0) 3.74d(8.3) 3.67 ABq(8.2) 3.73d(7.9)

20 - - -

21 1.12d(6.4) 1.06d(6.4) 1.16 d(6.9) 1.12d(6.3) 1.14d(6.9)

22 - - 4.02dd(2.2,7.9) - 4.01 dd-like

23 4.53 ddd-like 3.96m 4.64 t-like - 4.68t-like

24 3.52 d-like 5.23 d-like 5.51m 5.56 d-like 5.54m

26 1.61s 1.71s 1.64s 1.68s 1.63s

27 1.63s 1.75s 1.85s 1.71s 1.83s

28 1.46s 1.52s 1.35s 1.49s 1.48s

29 0.89s 0.93s 0.89s 0.92s 0.91s

30 0.88s 0.90s 0.87s 0.89s 0.88s

OMe 3.305(23-0Me)

1’ 5.37d(7.9) 4.90d(7.6) 5.53d(7.9) 4.87 d(7.6) 4.84d(7.6)

1" 5.34d(7.9) 5.54d(7.9)
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Table 3-10-12: 'H 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

la 1.35 1.35 1.34 1.34 1.44

1B 1.77 1.77 1.77 1.78 1.90

2a 1.78 1.78 1.78 1.80 1.74

2B 2.37 2.34 2.33 2.33 2.13dq(13.1, 3.7)

3 3.70brs 3.65brs 3.71brs 3.66brs 3.70brs

6 6.20dd(2.0,9.6) 6.19d(9.6) 6.21dd(2.0,9.6) 6.20dd(2.1,9.6) 6.15dd(2.4,9.6)

7 5.56dd(3.8,9.6) 5.56dd(3.8,9.6) 5.58dd(3.8,9.6) 5.58dd(3.5,9.6) 5.61dd(3.8,9.6)

8 2.31 2.31brs 2.32 2.34 3.13brs

10 2.29 2.29 2.28 2.31 2.47 dd(5.8,12.7)

11a 1.62 1.64 1.63 1.62 1.76

118 1.34 1.34 1.33 1.33 1.67

12a 1.61 1.61 1.56 1.54 1.66

128 1.52 1.51 1.45 1.46 1.61

15a 1.26 1.27 1.28 1.30 a1.30(2H)

158 1.19 1.20 1.21 1.22

16a 1.95 1.98 1.94 1.95 1.96

168 1.43 1.35 1.32 1.32 1.43

17 1.45 1.53 1.47 1.47 1.48

18 0.79s 0.78s 0.78s 0.78s 0.95s

19a 3.59d(7.9) 3.58d(8.3) 3.61d(8.0) 3.61d(8.3) 4.88s

198 3.73d(7.9) 3.75d(8.3) 3.74d(8.0) 3.77d(8.3)

20 1.92 1.55 1.49 1.51 1.94

21 1.05d(6.5) 1.04d(5.5) 0.93d(5.8) 0.94d(6.2) 1.08d(6.2)

22 1.05, 1.85 1.57,1.72 1.84,2.31 1.84,2.30 1.07,1.86

23 4.13dt(9.9,3.1) 4.11dt(8.9,5.1) 5.77ddd 5.78ddd 4.13dt(9.0, 3.1)

6.2,6.8,14.8) 6.2,8.1,15.1)

24 5.22dt(8.6,1.4) 5.16brd(8.9) 6.31d(14.8) 6.31d(15.1) 5.22d(9.0)

26 1.75d(1.1) 1.75s 4.98s,5.03s 4.98s,5.04s 1.74brs

27 1.71d(1.0) 1.73s 1.92s 1.92s 1.71brs

28 0.93s 0.89s 0.93s 0.90s 0.82s

29 1.53s 1.47 s 1.54s 1.48s 1.44s

30 0.89s 0.86s 0.87 s 0.87s 0.93s

OMe 3.30s(23-OMe) 3.30s(23-OMe) 3.485(C-19)

3.285(C-23)

1/ 4.91d(7.9) 5.38d(7.9) 4.92d(7.9) 5.40d(7.9) 5.46 d(7.6)

2! 3.991(7.9) 3.92dd(2.7,7.9) 4.00t(7.9) 3.94dd(2.4,7.9) 3.88dd(2.0,7.6)

3/ 4.231(9.0) 4.681(2.7) 4.221(8.9) 4.691(2.4) 4.711(2.0)

4 4.191(9.0) 4,17 brdd(2.4, 4.201(8.9) 4.18 brd(9.6) 4,18 dd(2.0, 9.7)

9.2)

5" 3.97ddd 4.45 3.98 4.46 4.45
(3.1,5.5,8.2)

6 4.40dd(5.5, 4.37dd(5.1, 4.41dd(5.5, 4.38dd(5.1, 4.37 dd(4.8, 11.3)
11.7) 11.7) 11.7) 11.7)
4.57 dd(2.4, 4.52dd(2.4, 4,57 brd(11.7) 4.53brd(11.7) 4.52dd(2.0, 11.3)
11.7) 11.7)
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Table 3-10-13: 'H 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 3.62brs 3.64brs 3.73brs 3.70brs 3.73brs

6 6.18d(9.8) 6.18d(9.9) 6.16dd(2.0,9.6) 6.15dd(2.0,9.6) 6.17dd(1.7, 9.6)

7 5.77dd(3.6,9.8) 5.56dd(3.3,9.9) 5.62dd(3.6,9.6) 5.61dd(3.3,9.6) 5.65m

8 - 2.31brs 3.12 dd-like 3.13 dd-like 3.13 dd-like

18 0.75s 0.77 s 0.90s 0.90s 0.92s

19 3.59d(8.3) 3.65 ABq(7.9) 4.84s 4.88s 4.85s
3.76d(8.3) 3.71 ABq(7.9)

21 1.15d(7.0) 0.98d(5.6) 0.97d(5.3) 0.98d(5.3)

22 4.01dd-like - - - -

23 4.63 t-like 5.79 ddd-like 5.92m 5.92m 5.65m

24 5.52d(10.2) 6.01d(15.8) 5.92m 5.92m 5.55d(15.8)

26 1.635s 1.54s 1.54s 1.54s 1.33s

27 1.85s 1.60s 1.54s 1.54s 1.33s

28 1.45s 1.45s 1.47 s 1.44s 1.48s

29 0.89s 0.90s 0.86s 0.83s 0.86s

30 0.89s 0.89s 0.89s 0.89s 0.92s

OMe 3.445(19-OMe)  3.50s(19-OMe)  3.445(19-OMe)

3.225(25-0Me)
1/ 5.34d(7.9) 5.35d(8.5) 4.95d(7.6) 5.44d(7.6) 4.95d(7.6)
1" 5.56d(7.9) 4.98d(7.6)

Table 3-10-14: 'H 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 - al.44,31.90 - 1.54 (ov) a1.47,B1.70

2 - al.78 - 1.75m al.77

B2.18dq(13.5, 3.5) B 2.46 dd(13.0,

3.5)

3 3.69brs 3.75brs 3.67 brs 3.48brs 3.68brs

6 6.15dd(1.8,9.8) 6.18dd(2.4, 9.6) 5.65m 6.20d(9.6) 6.33dd(2.0,9.7)

7 5.62dd(3.7,9.7) 5.63dd(3.5,9.6) 6.33dd(2.1,9.5) 5.69dd(3.6,9.6) 5.63dd(3.1,9.7)

8 3.14dd-like B3.13brs - 2.04brs B2.571(2.0)

10 - a2.47dd(5.9,12.7) - 2.62dd(6.6,13.2) a2.67dd
(5.5,12.4)

11 - al.74,81.63 - 1.70 (ov) al.71
B 2.41dt(5.5,
15.2)

12 - a1.61,51.52 - 1.30 (ov) «1.51,51.58

1.69 (ov)
15 - aB 1.31(2H) - 1.35m a1.28,31.20
16 - «1.94,81.31 - 1.05 (ov) «1.91,81.30
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3.10 Cucurbitane-type Saponins = 345

H 3-10-53 3-10-54 3-10-55 3-10-56 3-10-57
17 - al.51 - 1.49m al.49
18 0.93s 0.90s 0.89s 0.92s 0.87s
19 4.89s 4.86s
20 - 1.50 - 1.55m 1.48
21 0.99d(5.4) 0.95d(5.8) 0.95d-like 0.91d(6.6) 0.92d(5.8)
22 - 1.84 - 1.79 (ov) 1.81
2.30brdd(5.8, 13.4) 2.18dd(3.6, 13.8) 2.28brdd(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 5.55d(15.8) 6.31d(15.1) 5.57d(15.9) 5.40d(16.2) 6.30d(15.1)
26 1.33s 4.98s 1.33s 1.24s 4.98brs
5.03s 5.03brs
27 1.33s 1.92s 1.33s 1.24s 1.91s
28 1.445s 0.86s 1.58s 0.92s 0.94s
29 0.83s 1.50s 0.94s 1.24s 1.60s
30 0.93s 0.90s 0.83s 0.83s 0.82s
OMe 3.505(19-OMe) 3.455s(19-OMe) 3.225(25-O0Me) 3.15s(25-OMe)
3.225(25-0Me)
1’ 5.43d(7.7) 4.99d(7.9) 4.83d(7.9) 4.72d(7.8) 4.86d(7.9)
2! - 4.00t(7.9) - 3.42dd(3.0,7.8) 3.97dd(7.9, 8.9)
3/ - 4.261(8.9) - 4.231(3.0) 4.201(8.9)
4 - 4.221(8.9) - 3.57dd(3.0,9.6) 4.13t(8.9)
5 - 3.99 - 3.67m 3.95
6 - 4.42dd(4.4,11.3) - 3.75dd(5.4, 10.8) 4.38dd(5.5,
12.1)
4.59brd(11.3) 3.89dd(4.2,10.8) 4.56dd(2.4,
12.1)

Table 3-10-15: 'H 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 1.41d(5.4), 1.41d(5.4), 2.36 (ov) 1.54,1.91 a1.57,51.82 6.44d(2.4)
2.38(ov)
2 1.88m 2.10dd(3.6, 13.8) 1.89, 2.46 a1.92
B2.44dq(13.2, 2.6)
3 3.50brs 3.54brs 3.68brs 3.74brs
6 5.83d(4.2) 5.92d(4.2) 6.05d(5.0) 6.07 d(4.9) 5.62brs
7 3.98d(4.2) 3.53d(4.2) 3.47 d(5.5) 3.48brd(5.4) 2.10m
1.85m
8 1.90brs 1.55brs 2.18s B2.19s 1.96m
10 2.56 dd(4.8, 1.56 (ov) 2.56 a2.57 3.65brs
12.6)
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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 al.44,B2.59

12 1.22d(2.4), 1.68m 1.56 a1.58,31.52 3.25d(14.9)
1.67 (ov)

2.77d(14.9)
15 1.35m 1.39m 1.33 al1.34,B1.14 1.85m
1.67dd(14.2,3.2)

16  2.05(ov) 2.05 (ov) - a1.94,31.33 4.841d(10.3, 3.5)

17 1.49m 1.52m 1.49 a1.55 2.12d(9.5)

18 0.90s 0.96s 0.93s 0.94s 1.24s

19 9.80s 9.72s 10.24s 10.21s 1.64s

20 1.71m 2.60m 1.53 1.53

21 0.96 d(6.6) 0.95d(6.6) 0.98d(5.0) 0.98d(5.4) 1.49s

22 1.61m 1.73 (ov) 1.84 1.85 1.96m, 1.63

2.15dd(3.6, 13.8) 2.24dd(5.3, 13.0) 2.24brd(5.4, 13.5)

23 4.39dt 5.58 (ov) 5.65ddd 5.65 4.95m
(2.4,8.4) (5.3, 8.5,15.8)

24 5.13d(8.4) 5.58 (ov) 5.56 d(15.8) 5.57d(15.7) 5.42d(9.3)

26 1.66s 1.26s 1.34s 1.72s 1.60s

27 1.63s 1.26s 1.34s 1.34s 1.39s

28 1.05s 1.09s 1.10s 1.14s 1.24s

29  1.27s 1.32s 1.59s 1.34s 1.39s

30 0.78s 0.82s 0.76 s 0.78s 1.01s

OMe 3.26 s(7-OMe) 3.20s(7-OMe) 3.20s(7-OMe)

3.235(25-0Me) 3.23 s(25-0Me)

1/ 4.61d(7.8) 4.66d(7.8) 5.32d(8.0) 4.86d(8.3) 5.44d(7.8)

2! 3.22dd(3.0, 3.29dd(3.0,7.8) 3.84brd(6.5) 3.871(8.3) 4.20dd(8.3, 8.3)
7.8)

3/ 4.10t(3.0) 4.03t(3.0) 4.66brs 4.20t(8.9) 4.28dd(8.8, 8.8)

4 3.42dd(3.0, 3.46dd(3.0,9.6) 4.15brd(7.5) 4.151(8.9) 4.46 dd(9.0, 9.0)
9.6)

5  3.60m 3.64m 4.46m 3.94 4.04m

3 3.61m 3.63m 4.51brd(11.5) 4.36dd(5.1,11.7) 4.68brd(12.0)
3.78d(8.4) 3.80d(8.4) 4.35dd(5.0, 11.5) 4.54dd(2.4,11.7) 4.56dd(12.0, 3.2)

Table 3-10-16: 'H 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 6.48d(2.5) 6.37d(2.4) 6.44d(2.2) 6.27 d(2.4) 6.41d(2.4)

6 5.59brs 5.63brs 5.62brs 5.77 brs 5.64dd(2.4, 2.4)

7 1.78m, 2.10m 1.85m, 2.07m 1.85m, 2.06 m 2.01m a1.91m,32.07m
2.34brd(11.6)

8 1.95m 1.95m 1.95m 2.03m 1.97 brd(ca. 8)
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H 3-10-63 3-10-64 3-10-65 3-10-66 3-10-67

10 3.65brs 3.63brs 3.65brs 3.43brs 3.65brs

12 3.32d(14.7) 3.34d(14.9) 3.26 d(14.9) 2.57d(15.0)  2.82d(15.0)
2.80d(14.7) 2.80d(14.7) 2.16d(14.9) 3.04d(15.0)  3.35d(15.0)

15 1.90m 1.92m 1.88m 1.53dd® a1.97m
1.74dd(13.4,3.2) 1.60dd(12.7,3.1) 1.63dd(14.2,2.9) 1.83(ov) B 1.65dd(3.1,

13.2)
16 4.961d(10.3,3.2) 4.57m 5.07td(9.5,2.5) 4.38 dt® 5.10ddd
(3.1,9.5,10.1)

17 2.99d(9.8) 2.20d(9.5) 2.16d(9.3) 1.90d(9.8) 2.19d(9.5)

18 1.30s 1.21s 1.25s 0.90s 1.25s

19 1.68s 1.39s 1.66s 0.93s 0.98s

21 1.78s 1.48s 1.48s 1.30s 1.51s

22 3.53brs 2.44d(13.9) 1.73d(13.7) 1.40m 1.80m, 2.02m

2.00m 1.95m

23 5.22d(8.3) 4.98m 4.89dd(7.6,7.3) 4.52m 5.02 brdd(ca. 7, 8)

24 6.02d(8.0) 4.40m 6.53d(8.3) 5.12d(8.2) 6.97 dd(1.2, 8.2)

26 1.62s 1.58s 1.65s 1.67s 4.29 brs(2H)

27 1.37s 1.54s 1.40s 1.69s 1.86s

28 1.20s 1.385s 1.24s 1.27s 1.40s

29 1.45s 1.39s 1.41s 1.21s 1.36s

30 1.03s 0.95s 0.99s 1.27s 1.43s

1" 5.47d(7.6) 5.50d(7.8) 5.45d(7.6) £4.68d(7.9) 5.52d(7.9)

2" 4.22dd(8.8,7.8) 4.34dd(9.3,9.0) 4.21dd(8.5,8.1) 3.31dd® 4.26 dd(7.9, 8.9)

3" 4.29dd(9.0,8.8) 4.42 4.28dd(9.0,8.8)  3.60 (ov) 4.44m

4" 4.48dd(9.3,9.0) 4.26 4.46dd(9.3,9.0) 3.56(ov) 4.33dd(9.2,9.5)

5" 4.05m 3.93m 4.04m 3.40 (ov) 3.94m

6 4.70dd(12.2,2.4) 4.57 4.68dd(12.2,2.2) 3.92brd(10.4) 4.42dd(4.6,11.9)
4.57dd(12.2, 3.4) 4.44 4.55dd(12.0, 3.2) 4.07brd(11.0) 4.56dd(2.5,11.9)

1" 6.29brs 6.29d(1.5)

2" 4,76 brd(2.0) 4.74dd(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" 1.79d(6.1) 1.80d(6.1)

Dunresolved.
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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 Refer-

solvents ences
3-11-1  icogenin1 C46H76018 Cs5DsN [271]
3-11-2  26-0-B-D-glucopyranosyl-furost-5(6),20(22)-dien- C33H;,05  CD3OD [272]

3p,26-diol

3-11-3  tropeoside Al C39Hg,014 CD30D [273]
3-11-4  tropeoside B1 C3gHg,043 CD30D [273]
3-11-5 namoninE C51HgpO,, Cs5DsN [274]
3-11-6  26-[(B-D-glucopyranosyl)oxy]-33-hydroxy-22a- Cs5Hgg0y6  C5DsN [275]

methoxyfurosta-5,25(27)-diene-18-yl-0-B-D-
apipfuranosyl-(1—3)-a-L-rhamnopyranosyl-(1—2)-0-
[B-D-xylopyranosyl-(1—3)]-a-L-arabinopyranoside

3-11-7  atropuroside F C39Hg2016  Cs5D5N [276]
3-11-8  atropuroside G C39Hg2015  Cs5DsN [276]
3-11-9  neoprotodioscin C51Hgg0,, Cs5D5N [277]
3-11-10 borivilianoside A Cs¢Hg40,7  CsDsN [278]
3-11-11 (255)-3B,5B,22a-furostane-3,22,26-triol-3-0-B-D- C4oHg0,,  Cs5D5N [279]

xylopyranosyl-(1—2)-[B-D-xylopyranosyl-(1—4)]-3-D-
glucopyranosyl-26-0-B-D-glucopyranoside

3-11-12  (255)-3B,5p,22a-furostane-3,22,26-triol-3-0-a-L- C51HggOy3  C5DsN [280]
rhamnopyranosyl-(1—2)-B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl-26-0-B-D-
glucopyranoside

3-11-13 elephanoside B C51Hgg0,4 Cs5DsN [281]
3-11-14 shatavarin | C51Hgg0,3 Cs5DsN [282]
3-11-15 26-0-B-D-glucopyranosyl-22a-methoxy-(25R)- C4H78019  C5DsN [283]

furostan-3f,26-diol-3-0-{B-D-glucopyranosyl-
(1—2)-B-D-glucopyranoside}

3-11-16  borivilianoside B C57Hg60,7 C5 DsN [278]
3-11-17 borivilianoside C C57Hg60,8  C5 DsN [278]
3-11-18 (255)-3B,5pB,22a-22-methoxyfurostane-3,26-diol- Cs5oHgs0,52  C5DsN [279]

3-0-B-D-xylopyranosyl-(1—2)-[B-D-xylopyranosyl-
(1—4)]-B-D-glucopyranosyl-26-0-B-D-
glucopyranoside

3-11-19 (255)-3B,5pB,22a-22-methoxyfurostane-3,26-diol- C45H760.8  C5D5N [279]
3-0-B-D-xylopyranosyl-(1—2)-B-D-glucopyranosyl-
26-0-B-D-glucopyranoside

3-11-20 pentandroside F C57Hg6039 CD30D [284]
3-11-21 trigoneoside Xa Cy5H76019 Cs5D5N [285]
3-11-22 trigoneoside Xb Cy5H76019  Cs5DsN [285]
3-11-23 trigoneoside XIb Cy4H74019 C5DgN [285]
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Table 3-11-1 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-11-24 26-0-B-D-glucopyranosyl-(255)-5a-furostan-22- Cs,HggO,5  C5DsN [286]
methoxy-2a,3,26-triol-3-0--D-
glucopyranosyl(1—2)-B-D-glucopyranosyl(1—4)-B-D-
galactopyranoside
3-11-25 elephanoside E C45H760,59 Cs5DgN [281]
3-11-26 elephanoside F C51HggO55  CsDsN [281]
3-11-27 trigoneoside Xlla C4sH7,018 CsDsN [285]
3-11-28 trigoneoside XIlb C4sH7,018 Cs5DsN [285]
3-11-29 parisyunnanoside A C50Hgy0,53  Cs5DsN [287]
3-11-30 26-0-B-D-glucopyranosyl(25R)-furost-5-ene- Cs57Hg20,¢ C5Ds5N [288]
3B,22a,26-triol-3-0-a-L-rhamnopyranosyl-(1—4)-3-
D-glucopyranosyl-(1—4)-[a-L-rhamnopyranosyl-
(1—2)]-B-D-glucopyranoside
3-11-31  smilacinoside C C4sH7,018 CsDsN [289]
3-11-32  (255)-26-0-(B-D-glucopyranosyl)-furost-5-ene- C51Hgs0,4 C5Ds5N [290]
3B,22a,26-triol-3-0-B-D-glucopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—4)-B-D-glucopyranoside
3-11-33  26-0-B-D-glucopyranosyl-22-methoxy-3f3,26- CsgHgg0y¢  C5DgN [291]
dihydroxy-(25R)-furost-5-ene-3-0-a-L-
rhamnopyranosyl-(1—4)-a-L-rhamnopyranosyl-
(1—-4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside
3-11-34 (25R)-26-[(a-L-rhamnopyranosyl)oxy]-22a- C54Hgg0,, CD30D [292]
methoxyfurost-5-ene-3p3-yl-O-B-D-glucopyranosyl-
(1—3)-0-[6-acetyl-B-D-glucopyranosyl-(1—3)]-0-B-
D-glucopyranoside
3-11-35 borivilianoside D Cs6Hg20,7  Cs5DsN [278]
3-11-36 tuberoside A C45H7,0.8 Cs5DgN [293]
3-11-37 tuberoside B CsqHgs0y; CsDgN [293]
3-11-38 26-0-B-D-glucopyranosyl-22a-hydroxy-5B-furost- C39Hes016 Cs5DsN [294]
25(27)-ene-1pB,3f3,63,26-tetraol-3-0-B-D-
galactopyrnoside
3-11-39 ceparoside C Cs1Hgy0,55,  Cs5DsN [295]
3-11-40 ceparoside D C54Hgy0,, C5D5N [295]
3-11-41 parisyunnanoside B C50Hgo051  C5D5N [287]
3-11-42 smilaxchinoside A C51Hgy0,, Cs5DsN [296]
3-11-43 smilaxchinoside B C57Hg,05¢ Cs5DsN [296]
3-11-44 smilaxchinoside C C4sH7,0.8  CsDsN [296]
3-11-45 26-[(B-D-glucopyranosyl)oxy]-22a-methoxyfurosta- Cs5,Hgs0,3  C5D5N [275]

5,25(27)-diene-3B-yl-0-B-D-glucopyranosyl-
(1—6)-0-[a-L-thamnopyranosyl-(1—2)]-B-D-
glucopyranoside
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Table 3-11-1 (continued)

No. Compounds MFs Test Refer-
solvents ences

3-11-46 26-0-B-D-glucopyranosyl-(25R)-5a-furostan-12-one-  CgyHg,0,5 C5DsN [286]
3B,22a,26-triol-3-0-B-D-glucopyranosyl(1—2)-B-D-
glucopyranosyl (1—4)-B-D-galactopyranoside

3-11-47 elephanoside C C51Hgs0,5 Cs5DsN [281]
3-11-48 elephanoside D C45H7,0,0 Cs5DsN [281]
3-11-49  26-0-B-D-glucopyranosyl-3-0-[{B-D- Cs¢Hg20,59  C5DsN [297]

xylopyranosyl(1—3)}
{B-D-galactopyranosyl(1—2)}-B-D-
glucopyranosyl(1—4)-B-D-glucopyranosyl]-5a-
furostan-12-one-3,22,26-triol
3-11-50 26-0-B-D-glucopyranosyl-3-0-[{B-D- Cs5¢Hgp0,8  C5D5N [297]
xylopyranosyl(1—3)}
{B-D-galactopyranosyl(1—2)}-B-D-
glucopyranosyl(1—4)-B-D-glucopyranosyl]-5a-furost-
20(22)-en-12-one-33,26-diol
3-11-51  smilaxchinoside D C4s5H72018  C5DsN [296]
3-11-52  3-O-[a-L-rhamnopyranosyl-(1—2)]-[B3-D- C51Hgy0,3  C5D5N [298]
glucopyranosyl (1—3)]-B-D-glucopyranosyl-26-0-B-
D-glucopyranosyl cholest-5-ene-16,22-dione

3-11-53 dioscoreside A C51Hgy0,4 Cs5DsN [299]
3-11-54 dioscoreside B Cs1Hgy0,4 Cs5DsN [299]
3-11-55 namonin F Cu4HegO19  Cs5D5N [274]

o
7 0.5 "OH
HO 3111 HO HO

3-11-4 OH
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Ho” Y~ “OH 3-11-9
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OH 3-11-12
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OH 3-11-19

3-11-21 R = a-Me
3-11-22 R = -Me
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3-11-29

3-11-30

3-11-31

3-11-33
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3-11-36

: 3-11-37

3-11-38

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



358 — 3 Saponins

O

e
Cf
HO "o 3-11-39 R = -Me

: 3-11-40 R = a-Me

HO® : OH 3-11-41

3-11-42

HO” Y "OH 3-11-43

3-11-44
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3-11-45

3-11-49
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3-11-51

3-11-52
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3-11-54

Table 3-11-2: 'H 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 0.96 m 1.07td(13.5,3.5) 3.36dd(7.2, 3.5) 3.36dd(7.2, 3.5) 3.75dd(11.0, 3.6)
1.70m 1.86 dt(13.5, 3.5)
2 ax1.85m 1.48m 2.08 (ov) 2.09 (ov) -
eq2.06m 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 2.24dd(11.5,7.3) 2.27dd(11.5,7.3) -
2.24m 2.20dd(11.5,3.5) 2.21dd(11.5, 3.5)
6 5.33brd 5.34m 5.55dd(5.5, 2.5) 5.56dd(5.5, 2.5) 5.59d(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 0.97td(11.4,5.0) 1.31(ov) 1.29 (ov) -
11 1.41m 1.54m 2.56dd(10.5,2.5) 2.55dd(10.5,2.5) -
1.57m 1.41m 1.43m
12 1.70 1.28td(12.6,5.0) 1.70(ov) 1.70 (ov) -
1.82dt(12.6,3.5) 1.19(ov) 1.20 (ov)
14 0.89m 1.04m 1.17 (ov) 1.16 (ov) -
15 1.47m 1.40td(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 4.60q(5.5) 4.60 q(5.5) 4.78m
17 1.79m 2.49d(10.3) 1.72 (ov) 1.72 (ov) -
18  0.80s 0.71s 0.80s 0.80s 0.80s
19  1.02s 1.03s 1.09s 1.09s 1.37s
20 1.91m 2.07 (ov) 2.08 (ov)
21 1.11d(5.8) 1.60s 0.99 d(6.6) 0.99d(6.6) 1.68s
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 1.55brs 1.76 m 1.71(ov) 1.71(ov) -
26  ax4.56m 3.38m 3.87dd(8.5,6.9) 3.85dd(8.5,6.9) 3.93m
eq3.48m 3.70dd(9.5,6.6) 3.30(ov) 3.30(ov) 3.62m
27  0.65brs 0.94d(7.0) 0.97 d(6.6) 0.97 d(6.6) 1.02d(6.5)
OMe 3.56s
(22-OMe)
1 4.87 4.22d(7.7) 4.30d(7.8) 4.27 d(7.5) 4.86 d(7.0)
2! 4.00 3.17dd(8.8,7.7) 3.70dd(7.8,6.8) 3.68dd(7.5,6.8) 4.21m
3 4.15 3.33brt(8.8) 3.68dd(6.8,2.5) 3.88dd(6.8,7.0) 4.32m
4! 4.02 3.27dd(9.5,8.8) 3.87dd(3.2,2.5) 3.65ddd 5.44 dt(6.3, 9.0)
(2.0,7.0,8.5)
5’ 3.80 3.23m 3.44 (ov) 3.50dd(2.0,11.5) 4.28m
3.95dd(8.5,11.5) 3.67m
6 4.38m 3.66dd(11.7, 5.5) 3.47 (ov)
4.20m 3.85dd(11.7,2.0) 3.65 (ov)
OAc 2.05(4'-0Ac)
1" 6.27brs 5.30bs 5.30bs 6.31brs
2" 4.83brs 3.89bs 3.90bs 4.78m
3" 4.53d(9.3) 3.72d(6.5) 3.72d(6.5) 4.54 dd(9.0, 3.5)
4" 4.281(8.8) 3.40dd(6.5, 6.0) 3.39dd(6.5,6.0) 4.28m
5" 4.88d(4.3) 4.10dq(6.6, 6.0) 4.10dq(6.6,6.0) 4.70m
6" 1.70d(5.3) 1.25d(6.6) 1.25d(6.6) 1.74d(6.3)
1" 5.04d(7.0) 4,97 d(7.2)
2" 3,94 3.97m
3" 4.14brs 4,091(8.6)
4" 4,04 4.14m
5" 3.94 4.30m,3.63m
6"  4.53m,
4.38m
1" 4.83d(8.0)
2! 4.03m
3/ 4.24m
4 4.22m
g 3.94m
6" 4,57 dd(10.8, 4.5)

4.40dd(10.8, 2.0)
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Table 3-11-3: 'H 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 3.79dd(12.0, 3.9) 3.56d(9.2) 3.57d(9.3) a0.96m 0.73 (ov)
B1.74m 1.45~1.50m
2 - 4.281(9.2) 4.281(9.3) a1.82m 1.17 (ov)
B2.07m (ov)
3 3.87m 3.92m 3.92m 3.92m 3.82(ov)
4 - a2.66dd(6.3,12.6) a2.63dd(5.7,12.5) a1.40m 1.25(ov)
B2.78brd(12.6)  B2.78t(12.5) B1.87m (ov)
5 0.93 brdd 0.81~0.86m
6 5.58 brd(5.5) 5.62brd(5.1) 5.65d(5.8) o,f1.15m 1.11 (ov),
1.13(ov)
7 - 1.85m 1.85m o 1.48m, 1.23 (ov),
B1.87m 1.40 (ov)
8 - - - 1.56brs 1.26~1.33m
9 - 1.58 m 1.54m 0.88m 0.39~0.43 m
11 - a3.10brd(9.8) a3.07 brd(10.4) o,$1.48m 1.31(ov)
B1.58m B1.54m (ov)
12 - - - o1.08m, 0.97 (ov),
B1.83m 1.63 (ov)
14 - - - 1.11m 0.90 (ov)
15 - a2.00m,f1.50m a1.98m,f1.49m «a1.48m, 1.24(ov),
B2.05m 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) 1.92s 1.85~1.89m
18 0.82s 0.93s 0.85s 0.90s 0.77s
19 1.43s 1.24s 1.23s 1.04s 0.75s
20 - 2.19m 2.20m 2.26m 2.12~2.18 m
21 1.11d(6.9) 1.19d(6.8) 1.10d(6.7) 1.34d(6.9) 1.23d(6.5)
23 - 2.19m,2.19m a2.05m, 1.99 (ov)
B1.94m
24 - 2.67m 2.38m a2.05m, 1.57 (ov),
B1.69m 1.95 (ov)
25 1.94m 1.80~1.85m
26 4.60d(12.7) 4.331(9.7) 4.35brd(12.9) a3.64dd(5.7, 3.55(ov)
9.4)
4.35d(12.7) 4.56 brd(9.7) 4.61brd(12.9) B 3.95dd(5.7, 3.82(ov)
9.4)
27 5.33brs 5.32brs 5.34brs 1.01d(6.5) 0.90d(6.0)
5.04brs 5.02brs 5.04brs
OMe 3.245(22-OMe)
1/ 4.69d(7.3) 5.34d(7.9) 5.26d(7.9) 4.96d(7.5) 4.72d(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! 4.62dd(8.7,7.3) - 4.501(7.9) 4.19m 4.30 (ov)
3! 4.08dd(8.7, 3.1) - - 4.20m 4.04 (ov)
4 4.40brd(3.1) 4.61brs - 4.33m 4.40 (ov)
5’ 4.24 (ov) 4.04m 3.74brd(12.0) 3.71m 3.82(ov)
3.69brd(11.3) 4.31brd(12.0)
6 - a4.07m, 4.12 (ov)
B4.15m 4.52~4.56m
1" 6.35d(1.5) 4.87d(7.8) 4.91d(7.7) 6.31d(0.9) 5.96brs
2" 4.95dd(3.1, 1.5) 4.01m - 4.78m 4.63~4.67 m
3" 4.66dd(9.4,3.1) 3.92m - 4.56 dd(2.8, 4.26~4.30m
9.0)
4" 4.38dd(9.4, 8.5) - - 4.29m 4.22 (ov)
5" 4.83dq(8.5, 6.0) 3.92m - 4.92m 4.72~4.78m
6" 1.68d(6.0) - - 1.74d(6.2) 1.62d(6.0)
1" 4.99d(7.5) 5.79d(1.0) 4.83d(7.5)
2" 3.90dd(8.6, 7.5) 4.66m 4.02 (ov)
3" 4.11dd(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)
3.68dd(12.5,11.0)
6" 1.62d(6.2) 3.91 (ov)
4.40 (ov)
1" 6.23d(2.5) 4.79d(7.5) 5.04d(7.8)
2" 4.82d(2.5) 3.99m 3.83 (ov)
3" - 4.19m 4.02 (ov)
4" 4.64d(9.2) 4.20m 4.03 (ov)
4.28d(9.2)
5" 4.15brs 3.95m 3.54(ov)
4.14 (ov)
6" a4.38m,
B4.53m
1" 4.91d(7.8) 4.70d(7.5)
2" 4.,06dd(7.8,7.7) 3.90 (ov)
3" 4.24dd(8.7,7.7) 4.14 (ov)
4" 4.,23dd(8.7, 8.7) 4.03 (ov)
5" 3.95ddd 3.83 (ov)
(8.7, 5.5, 2.5)
6¢""  4.55dd(11.9, 2.5) 4.17 (ov)
4.39dd(11.9, 5.5) 4.36 (ov)
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Table 3-11-4: 'H NMR spectroscopic data of steroidal saponins 3-11-11~3-11-15.

— 365

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 brd(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) - 1.40ddd 1.98
1.90m (6.1,6.1,12.8) 1.36
2.00m
16 4.90m 4.94m 4.99m 4.97dt(7.1,7.1)  4.51
17 1.91m 1.92 (ov) 2.04m 1.95m 1.79
18 0.78s 0.79s 0.865s 0.86s 0.83
19 0.87s 0.90s 0.95s 0.94s 0.99
20 2.16m 2.16m 2.21m 2.22dq(6.8,6.8) 2.24
21 1.24d(6.7) 1.26 (ov) 1.33d(6.7) 1.31d(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(0v) 1.63(ov), 1.97(ov) 1.62m,2.03m  1.66m, 2.06 m 1.72,1.46
25 1.84m 1.86m 1.87m 1.91m 1.88
26 3.43m,3.98(0v)  3.42(ov), 4.00 (ov) 3.60dd(4.5,9.5) 3.46m, 4.08m 4.07,3.54
3.92m
27 0.95d(6.4) 0.98d(6.5) 0.97 d(6.6) 1.01d(6.8) 1.05
22-OMe 3.585s
1’ 4.80d(7.6) 4.90d(7.5) 4.84d(7.6) 4.85d(7.8) 4.93d(7.9)
2! 4.02t(7.8) 4.39 (ov) 4.79m 4.28dd(8.0,9.0) 4.19
3/ 4.17 (ov) 4.52 4.37m 4.26dd(9.0,9.0) 4.28
4! 4.10 (ov) 4.04 (ov) 4.78brs 4.48dd(9.1,9.1) 4.13
5' 3.74m 3.85 (ov) - 3.59ddd 3.84
(2.3,3.1,9.2)
6 4.30 (ov) 4,20 (ov) - 4.08dd(3.1, 12.0) 4.29
4.36 (ov) 4.40 (ov) 4.22brd(12.0) 4.46
1" 5.17 d(7.4) 5.60d(7.5) 5.57d(7.7) 5.46 d(7.8) 5.35d(7.4)
2" 3.921(8.6) 4.00dd(9.3,9.8) - 4.08dd(8.0,9.2) 4.03
3" 4.10 (ov) 4.08 (ov) - 4.26dd(9.2,9.2) 4.21
4" 4,18 m 3.84(ov) 4.151(10.0) 4.34dd(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" 3.641(10.5), 4.35(0v) 3.84(ov) 4.24m 3.97 ddd 3.93
(3.2, 4.5,9.2)
6" 4.19 (ov), 4.52(ov) - 4.49dd(4.5,11.8)  4.45,4.49
4.58dd(3.2, 11.8)
1" 4.92d(7.6) 6.06s 5.40d(7.6) 5.92brs 4,81d(7.4)
2" 3.85t(8.3) 4.57 brs - 4.67 dd(1.5, 3.3) 3.99
3" 4.10(ov) 4.57dd(7.6,11.2) - 4.53dd(3.3, 9.3) 4.17
4" 4,06 (ov) 4.26dd(9.9, 9.1) 4,20t(10.0) 4.32dd(9.3,9.3) 4,15
5" 3.56(ov), 4.10 (ov) 4.89 (ov) - 4.99dq(6.3, 9.3) 3.91
6" 1.72d(4.5) - 1.67 d(6.3) 4,51, 4.34
1" 4.70d(7.8) 4.70d(7.6) 4.81d(7.6) 4.81d(7.8)
2" 3,921(8.6) 3.92 (ov) - 4.03dd(7.8, 9.0)
3" 4,15 (ov) 4.18dd(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 3.95ddd
(2.7,5.1,9.3)
6" 4.38(ov) 4.19 (ov) - 4.40dd(5.1,11.8)
4.20 (ov) 4.38(ov) 4.56 brd(2.7,11.8)
Table 3-11-5: *H 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) -
1.72~1.76 m 1.76 (ov) 1.84 (ov)
5 0.82~0.85m 0.78~0.84m 2.08m 2.14m -
1.11 (ov) 1.00 (ov) 1.65 (ov) 1.72(ov) -
1.13(ov) 1.06 (ov) 1.80brd(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 1.22~1.26 m 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 4.39 ddd(9.0, 7.0,
4.5)
17 1.66 (ov) 1.64~1.68m 1.72 (ov) 1.74m -
18 0.76s 0.70s 0.70s 0.74s 0.845s
19 0.75s 0.69s 0.84s 0.88s 0.93s
20 2.11~2.17m  2.14~2.18m 2.16m 2.18m -
21 1.10d(6.5) 1.09d(6.5) 1.10d(6.4) 1.10d(6.7)  1.03d(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 0.90d(6.0) 0.92d(6.4) 0.98d(6.4)  0.98d(6.4)  0.98d(6.5)
22-O0Me  3.24s 3.265 3.285s 3.24s
1’ 4.72d(7.5) 4.82d(7.4) 4.78d(7.6)  4.80d(7.8)  4.42d(7.8)
2! 4.22 (ov) 4.30 (ov) 3.95 (ov) 3.98(7.3) 3.70dd(7.8, 8.5)
3/ 4.04 (ov) 4,08 (ov) 4.12 (ov) 4.22 (ov) 3.85dd(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) 3.90dd(2.0, 12.0)
4.52~4.56m  4.48 (ov) (ov) 4.34 (ov) 3.70dd(5.0, 12.0)
1" 5.96brs 5.02d(7.5) 5.06d(6.9) 5.10d(7.6)  4.66d(7.5)
2" 4.63~4.67m  4.19 (ov) 3.851(8.5) 3.921(9.0) 3.74dd(7.5, 9.0)
3" 4.26~4.30m  3.98(ov) 4.04 (ov) 4.08 (ov) 3.81dd(9.0, 9.0)
4" 4.22 (ov) 4.30 (ov) 4.10m 4.15 (ov) 3.77dd(9.0, 9.0)
5" 4.72~4.78m  3.96 (ov) 3.58t(10.9) 3.62t(10.9) 3.77m
4.28 (ov) 4.33 (ov)
6" 1.64d(6.2) 4,26 (ov), 4.37 (ov) 3.96 dd(2.5, 12.0)
3.63dd(4.5, 12.0)
1" 4.81d(7.5) 5.44d(7.7) 4.82d(7.9)  4.72d(7.9)  4.94d(7.5)
2™ 4.03 (ov) 3.92 (ov) 3.781(8.3) 3.921(9.0) 3.20dd(7.5, 9.0)
3" 3.93 (ov) 4.08 (ov) 4.08 (ov) 4.18 (ov) 3.38dd(9.0, 9.0)
4" 4.02 (ov) 4.00 (ov) 3.98m 4.04 (ov) 3.40dd(9.0, 9.0)
5" 3.70 (ov) 3.83 (ov) 3.541(10.2) 3.88(ov) 3.38m
4.08 (ov)
6" 3.91 (ov) 4.29 (ov) 4.19 (ov) 3.93dd(2.5, 12.0)
4.40 (ov) 4.50 (ov) 4.40 (ov) 3.65dd(4.5,12.0)
1" 5.07 d(8.0) 5.05d(7.7) 4.70d(7.6) 4.72d(7.5)
2! 3.83(ov) 3.82(ov) 3.821(8.3) 3.31dd(7.5, 9.0)
3/ 4.02 (ov) 4,00 (ov) 4.11 (ov) 3.39dd(9.0, 9.0)
4" 4.03 (ov) 4.26 (ov) 3.92(ov) 3.30dd(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) 3.581(10.3) 3.83m 3.39m
4.14 (ov) 4.11 (ov)
6" 4.10 (ov) 3.93dd(2.5, 12.0)
4.32 (ov) 3.67 dd(4.5, 12.0)
1/ 4.70d(7.6) 4.72d(7.5) 4.27d(7.5)
2! 3.90 (ov) 3.90 (ov) 3.22dd(7.5, 9.0)
3/ 4.16 (ov) 4.16 (ov) 3.30dd(9.0, 9.0)
4 4.02 (ov) 4.02 (ov) 3.37dd(9.0, 9.0)
5/ 3.84 (ov) 3.84 (ov) 3.29m
6" 4.18 (ov) 4.18 (ov) 3.90dd(2.5, 12.0)
4.40 (ov) 4.37 (ov) 3.70dd(4.5, 12.0)

Table 3-11-6: 'H 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 - - - 5.81brs 5.81brs

16 4.90m 4.91 ddd-like 4.92 ddd-like 4.91 ddd-like 4.92 ddd-like

18 0.865s 0.86s 0.87s 0.91s 0.92s

19 0.88s 0.88s 0.75s 1.07 s 1.07s

21 1.28 d(6.6) 1.30d(7.0) 1.31d(7.0) 1.29d(6.7) 1.32d(6.7)

26 3.47 dd-like 3.61dd(6.4,9.2) 3.62m 3.48 dd-like 3.63dd(6.1, 9.4)
4.06m 3.96m 3.93m 4.05 dd-like 3.92m

27 1.01d(6.2) 0.98d(6.7) 0.99d(6.7) 1.01d(7.2) 0.99d(6.7)

1/ 5.01d(7.0) 5.01d(7.6) 5.01d(7.6) 4.99d(7.6) 4.99d(7.6)

1" 6.27brs 6.27d(1.2) 5.10d(7.3) 6.25brs 6.23brs

6" 1.67 d(5.6) 1.68d(6.4) - 1.67 d(5.8) 1.68d(6.1)

1" 4.76 d(8.2) 4.77 d(7.6) 4.79d(7.6) 4,77 d(7.6) 4,78d(7.9)

Table 3-11-7: 'H 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 1.16 m, 2.18 m - - 0.94m,1.74m 0.94m,1.72m
2 4,17 m 1.42m,1.88m - 1.84m, 2.08 m 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 brd(3.6)
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H 3-11-24 3-11-25 3-11-26 3-11-29 3-11-30
7 0.77m, 1.47 m 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  3.55t(5.6) 3.54dd(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 2.00ddd
(6.0, 7.0,13.0)
16 4.55m 5.06m 5.06 m 4.75m 4.96m
17 1.89m 2.35dd(6.4, 8.2) 2.34t(7.5) 1.91m
18 0.85s 1.13s 1.13s 0.99s 0.88s
19 0.76s 0.97s 0.96s 1.08s 1.045s
20 2.20m 2.48m 2.48m 2.49q(7.2) 2.22dq(6.5, 7.3)
21 1.14d(7.2) 1.62 d(6.6) 1.61d(6.8) 1.37d(7.2) 1.32d(6.5)
23 1.95m,2.04m  2.07 m(2H) 2.07 m(2H) 2.05m 1.99m
24 1.69m,2.04m 1.69m, 2.03m 1.70m, 2.02m 1.68m, 2.06 m 1.67m, 2.04m
25 1.90m 1.87m 1.90m 1.93m 1.92m
26 3.46dd(7.1,8.9) 3.60dd(6.0,9.6) 3.61dd(6.0,9.5) 3.62dd(6.0,9.0) 3.61dd(6.0,10.0)
4.06m 3.90 brt(9.6) 3.91m 3.94m 3.93m
27 1.03d(6.8) 0.96 d(5.8) 0.97 d(6.3) 1.00d(6.0) 0.97 d(6.6)
1" 4.93d(7.3) £4.90d(7.6) 4.84d(7.5) 4.93d(7.2) 4.92d(7.8)
2" 4.56m 4.661(8.4) - 4.19m 4.19m
3 4.07m 4.33m - 4.27m 4.12m
4 4.55m 4.56brs 4.79brs 4.33m 4.15m
5" 4.06m - - 3.75m 3.80m
6 4.21m,4.72m - - 420m,4.29m  4.06m,4.17m
1" 5.15d(7.8) 5.28 d(7.8) 5.55d(7.7) 6.27brs 6.19s
2" 4.12m - - 4.77m 4.72brs
3 3.86m - - 4.59dd(3.0,9.0) 4.57m
4" 3.92m 4.301(8.4) 4.15t(9.0) 4.34m 4.33t(9.0)
5" 3.92m - - £4.94 (ov) 4.92m
6" 4.35m,4.58m - - 1.76 d(6.0) 1.75d(6.0)
1" 5.28d(7.2) 4.80d(7.6) 5.37.d(7.8) 5.91d(1.2) 5.06 d(7.8)
2" 4,.07m - - 4.84 (ov) 3.98 brt(7.8)
3" 4.22m 4.191(8.8) - 4.83 (ov) 4.13m
4" 3.96m 4.201(8.8) - 4.85 (ov) 4.45m
5" 3,.93m 3.83m - 4.16, 4.26 m 3.73m
6" 4.08m,4.58m - - 4.42m, 4.50m
1" 4.83d(7.7) 4,80d(8.0) 4.81d(7.8) 5.87s
2" 4,06 m - 4.02m 4.65brs
3" 4.22m - 4.24 (ov) 4.50m
4" 4,22 m - 4.22 (ov) 4.331(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 1.70d(6.0)
4.54brd(10.8)

qmm 4.80d(7.8)

Qi 4.06m

3 4.23m

4 3.96m

g/ 3.94m

P 4.38dd(6.0, 12.6)

4.57m

Table 3-11-8: 'H 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 - - - 4.60d(7.2) -
2 - 4.12m 4.12m - -
3 3.92m 3.94m 3.92m 3.98m 3.96m
6 5.31brs - - - 5.31brd(4.9)
16 4.62m 4.89m 4.87m 4.56m 4.44m
17 - 2.54d(9.6) 2.51d(9.9) - -
18 0.88s 0.765s 0.78s 0.92s 0.79s
19 1.05s 0.96s 0.96s 1.05s 1.03s
21 1.33d(6.2) 1.70s 1.70s 1.60d(6.9) 1.17.d(6.9)
26 3.60dd(6.0,11.2) 3.52m 3.52dd(7.1,9.1) ax4.34d(10.2) 4.63m

(2H) 4.10m 4.10m eq 4.50d(10.2) 4.37m
27 0.97 d(6.7) 1.10d(6.3) 1.10d(6.5) 4.965s 5.36brs

5.06s 5.07 brs
22-0Me 3.26s
1/ 4.95d(7.6) 5.06d(7.1) 5.05d(7.1) 4.76 d(7.5) 4.96d(7.7)
2! - 4.20m 4.22m - 4.19dd(9.2,7.7)
3 - 4.25m 3.99m - 4.23dd(9.4, 9.2)
4! - 4.05m 4.35m - 4.13dd(9.4, 8.8)
5’ - 4.03m 3.83m - 4.01ddd
(8.8, 5.5,1.7)
6 - 4.32m 4.12m - 4.76 dd(11.6, 1.7)
4.40m 4.32m 4.33dd(11.6, 5.5)

1" 6.27s 6.30s 6.36s 4.84d(7.8) 6.32d(0.6)
2" - 4.81m 4.85m - 4,78dd(3.3, 0.6)
3" - 4.57m 4.60m - 4.61dd(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" 1.67d(6.2) 1.73d(6.8) 1.72d(6.1) - 1.77d(6.2)
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H 3-11-31 3-11-36 3-11-37 3-11-38 3-11-45
1" 4.79d(7.8) 4.85d(7.7) 5.82s 5.09d(7.8)
M - 4.02m 4.69m 4.02dd(8.4,7.8)
3/ - 4.21m 4.52m 4.19dd(9.2, 8.4)
4" - 4.22m 4.36m 4.21dd(9.2, 8.3)
5/ - 3.95m 4.90m 3.91ddd
(8.3,5.1,2.3)
6" - 4.40m, 4.55m 1.66 d(6.1) 4.50dd(11.8, 2.3)
4.36dd(11.8, 5.1)
Qm 4.87d(7.7) 4.92d(7.8)
QM 4.05m 4.08dd(8.5, 7.8)
3/ 4.22m 4.26 dd(8.9, 8.5)
4 4.22m 4.24dd(9.1, 8.9)
g/ 3.99m 3.96 ddd
(8.9, 5.4,2.4)
6" 4.41m, 4.56m 4.55dd(11.9, 2.4)

4.43dd(11.9, 5.4)

Table 3-11-9: 'H 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
2.08dt(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 2.65d(13.0) 2.64,2.74 2.25t(10.0) 1.30~1.34m 2.72m,2.78m
2.43t(13.0) 2.21dd(10.0, 2.5) 1.72~1.76 m
5 0.78~0.84m
6 5.28 brs 5.31 5.60 brd(5.0) 1.01 (ov), 1.08 (ov) 5.31d(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 1.20~1.26 m 1.50 (ov)
9 0.86m 0.82 1.28 (ov) 0.36~0.42m 0.92m
11 1.41m 1.33,1.38  2.45dd(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 1.06 m 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 4.39q(6.0) 4.70~4.74m 4.79 (ov)
17  1.94m 1.70 1.74 (ov) 2.34~2.37m 2.44d(10.5)
18 0.86s 0.75s 0.87s 0.70s 0.71s
19 0.88s 0.98s 1.12s 0.59s 1.06s
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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 2.21dq(6.5,7.5) 2.16 2.22 (ov)

21 1.31d(7.0) 1.12d(6.9) 1.04d(6.6) 1.555s 1.63s

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 3.76dd(9.5, 4.5) 3.53(ov), 4.08(ov)  3.62dd(6.0, 9.5)
4.06 m 3.42dd(9.5, 3.5) 3.94 (ov)

27 1.01d(7.0) 0.945s 0.98d(6.6) 0.94 d(6.4) 1.01d(6.5)

22-0Me 3.24s 3.15s

1’ 4.89d(7.5) 4.89d(7.5) 4.21d(7.8) 4.83d(7.4) 4.89d(8.0)

2! 3.98m 4.10 3.28dd(9.5,7.8) 4.31(ov) 4.54 (ov)

3! 4.05m 4.10 3.351(9.5) 4.09 (ov) 4.26 (ov)

4! 4.57m 4.14 3.38(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 3.89dd(12.0, 3.5) 4.14(ov), 4.46(ov)  4.18(ov), 4.56 (ov)
3.69dd(12.0, 5.0)

1" 5.12d(8.0) 6.20s 4.41d(7.5) 5.03d(7.5) 6.255s

2" 4.14m 4.75 3.56dd(9.5,7.5) 4.20(ov) 4,76 m

3" 4.09m 4.55 3.74t(9.5) 3.99 (ov) 4.60m

4" 4.20m 4.30 3.431(9.5) 4.31 (ov) 4.321(9.5)

5" 4.23m 4.83 3.52m 3.97 (ov) 4,96 m

6" 4.34m,4.58m 1.68d(6.2) 4.41dd(12.0, 3.0) 4.26(ov), 4.36(ov)  1.71d(6.0)
4.33dd(12.0, 5.0)

OAc 2.05s(6"-0Ac)

1" 5.21d(7.5) 5.665s 4.51d(7.5) 5.45d(7.7) 5.17 d(8.5)

2" 4.00m 4.48 3.28dd(9.0,7.5) 3.93(ov) 4,08 m

3" 4.24m 4.43 3.291(9.0) 4.09 (ov) 4,19m

4" 4.21m 4.31 3.32(9.0) 4.02 (ov) 4.02m

5" 3.78m 4.72 3.41m 3.81 (ov) 3.95m

6" 4.34m,4.56m 1.48d(6.0) 3.93dd(12.0, 3.0) 4.28(ov) 4.40m
3.66dd(12.0, 5.5) 4.52 (ov) 4.60m

1" 4.78d(7.5) 6.12s 5.48 d(1.8) 5.04d(7.7) 4.82d(7.5)

21 4.01m 4.39 3.96dd(2.5,1.8) 3.81(ov) 4.02m

3" 4.26m 4.43 3.69dd(9.0, 2.5)  4.02(ov) 4.24m

4" 4.23m 4.30 3.441(9.0) 4.25 (ov) 4.24m

5 3.96m 4.23 4.14m 3.56t(10.3), 4.11 (ov) 3.96 m

6" 4,55m,4.35m 1.51d(5.2) 1.25d(6.5) 4.40m, 4.57 m

1 4.76d(7.9) 4.71d(7.5)

21 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: *H NMR spectroscopic data of steroidal saponins 3-11-40~3-11-44.
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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), 1.72 (ov), 1.71(ov), 0.95m
0.95 (ov) 0.96 (ov)
2 2.14m,2.15m 1.85m, 2.09m 2.05 (ov), 2.05 (ov), 2.10m, 1.87 (ov)
1.83(ov) 1.83 (ov)
3 3.90m 3.87m 3.85m 3.86m 3.93(ov)
4 2.73m,2.78m 2.71m,2.78m 2.76brd(10.5) 2.77 brd(10.0) 2.78 brd(10.0)
2.70brt(12.0) 2.70brt(12.0) 2.72brt(12.0)
6 5.30d(4.0) 5.30d(4.2) 5.29brs 5.29brs 5.28 brs
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 1.50t(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 1.17d(7.0), 1.16 m, 1.90 m 1.16 d(7.0),
1.86 (ov) 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 1.54d(5.0), 1.53d(4.0), 1.50m, 2.06 (ov)
2.05 (ov) 2.06 (ov)
16 4.80(ov) 4.79m 5.19dd(10.5, 5.20dd(10.0, 5.19dd(9.5,
7.0) 7.0) 6.5)
17 2.43d(10.0) 2.44d(10.2) 2.21d(6.0) 2.22d(6.0) 2.22d(6.0)
18 0.69s 0.72s 0.89s 0.90s 0.89s
19 1.06s 1.05s 1.04s 1.04s 1.03s
21 1.61s 1.63s 1.70s 1.72s 1.71s
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 2.13q(7.0) 2.26q(7.5) 2.25(7.5)
25 1.94m 1.93m 2.07 (ov) 2.05 (ov) 2.03 (ov)
26 3.48dd(7.0, 3.61dd(6.0,9.0) 4.13dd(9.5, 3.96dd(9.5, 3.93dd(9.5,
9.5) 6.0) 7.5) 7.5)
4,06 (ov) 3.94m 3.50dd(9.5, 3.68dd(9.5, 3.66dd(9.5,
7.5) 6.0) 6.0)
27 1.00d(6.0) 1.02 d(6.6) 1.05d(5.0) 1.05d(6.5) 1.04d(5.5)
1" 4.89d(8.0) 4.95d(7.2) 4.93d(8.0) 4.94d(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) 4.34dd(9.6,9.6) 4.361(9.5) 4.391(9.0) 4.101(9.0)
5" 4.24(ov) 3.76m 3.62m 3.59m 3.87m
6 4.17(ov), 4.21,4.30m 4.19 (ov) 4.18 (ov) 4.46 brd(12.0)
4.56 (ov)
4.08brd(12.0) 4.02brd(12.0) 4.31brd(11.5)
1" 6.24s 6.28brs 6.38brs 6.40brs 6.36brs
2" 4.76m 4.78m 4.80brs 4.89brs 4.78brs
3" 4.60m 4.58dd(3.0,9.6) 4.60dd(9.0, 4.64dd(9.0, 4.60dd(10.0,
2.5) 2.5) 2.5)
4" 4.321(9.5) 4.34dd(9.6,9.6) 4.33t(9.0) 4.36(9.0) 4.32t(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 4,96 m
6" 1.71d(6.0) 1.77 d(6.0) 1.74d(5.5) 1.76 d(6.5) 1.75d(6.0)
1" 5,16 d(8.5) 5.92brs 5.83brs 5.84brs 4,80d(8.0)
2" 4,07m 4.84 (ov) 4,66 brs 4.55 (ov) 4,001(8.5)
3" 419m 4.83 (ov) 4,50dd(8.5, 4.54 (ov) 4.20 (ov)
2.5)
4" 4,03m 4.85 (ov) 4.301(8.5) 4.431(9.5) 4.20 (ov)
5" 3.95m 4.16dd(3.6,12.0) 4.89m 4.97m 3.90m
4.26 m
6"  4.38m,4.59m 1.60d(6.0) 1.58 d(6.0) 4,52dd(11.5,
2.5)
4.36dd(11.5,
5.0)
1" 4.82d(7.5) 4.83d(7.8) 4.81d(8.0) 6.28brs
2" 4,03m 4.03m 4.,001(8.5) 4.90brs
3" 4.24m 4.24m 4,20 (ov) 4.54dd(9.0,
2.5)
4" 4.24m 4.23m 4.21 (ov) 4.29t(9.0)
5" 3.96m 3.95m 3.91m 4.35m
6" 4.39m,4.55m  4.40dd(5.4,12.0) 4.52dd(11.5, 1.58d(5.5)
3.0)
4.56dd(1.8,12.0) 4.36dd(11.5,
4.5)
1 4.83d(8.0)
2! 4.01t(9.0)
3/ 4.22 (ov)
4 4.22 (ov)
5" 3.92m
6" 4.52dd(12.0,
3.5)
4.38dd(12.0,
4.5)
Table 3-11-11: 'H 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, 2.00 m - 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, 1.80 m - - 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

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Table 3-11-11 (continued)

3.11 Steroidal Saponins =—— 375

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 2.17dd(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, 2.10 m - - 1.51,1.98 1.55,2.12

16 4.86m 4.91dd(7.3,14.2)  4.93m 4.90 4.69

17 2.89m 2.941(7.3) 2.951(7.6) 2.88 3.38d(10.2)

18 1.11s 1.12s 1.12s 1.10s 0.90s

19 0.67 s 0.95s 0.96s 0.62s 0.63s

20 2.18m 2.21m 2.21m 2.17

21 1.53d(7.2) 1.55d(6.7) 1.56d(6.7) 1.52d(6.4) 1.72s

23 2.03m 2.04 m(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 3.61dd(6.0,9.0)  3.61dd(6.2,9.7) 3.61m,3.95m  3.57,3.90 3.60, 3.87
4.08m 3.94m

27 0.98d(6.6) 0.97 d(6.6) 0.97 d(4.1) 0.92d(6.5)  1.00d(6.6)

1’ 4.86 d(7.2) 4.80d(7.4) 4.89d(7.7) 4.85d(7.2)  4.87d(7.2)

2! 4.45m - 4.681(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) 4.57brs 4.55 4.54

5/ 4,06 m - - - 4.01

6' 4.22m, 4.75m - - 4.56, 4.49 4.35,4.53

1" 5.12d(7.8) 5.58d(7.8) 5.30d(7.6) 5.15d(7.6) 5.15d(8.0)

2" 4.12m 4.02m - 4.51 4.51

3" 3.92m - - 4.11 4.11

4" 3.92m 4,171(9.1) 4.21(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" 5.20d(7.2) 5.40d(7.7) 4.83d(7.7) 5.45d(7.7) 5.45d(8.0)

2" 4.04m - - 4.60 4,57

3" 4.22m - 4.221(9.2) 3.90 3.88

4" 3.96 m - 4.331(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" 4.79d(7.2) 4.83d(7.1) 5.10d(7.2) 5.04d(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 4.79d(7.7) 4.81d(8.0)

Qi 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: 'H 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 0.97d(3.5),1.69 (ov) 1.80m 0.95,1.67(ov) 0.92,1.67(ov) 3.83dd(11.4,3.7)

2 1.84(ov), 2.07d(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 2.79dd(13.0, 3.5) 2.85m 2.70,2.78m  2.71,2.80m -
2.71(ov)

6 5.28 brs 5.43s 5.30brs 5.28brs 5.58d(5.5)

7 1.44 (ov), 1.71m 1.65m,1.93m 1.85(ov) 1.87 (ov) -

8  1.41d(4.0) 1.65m 1.45 (ov) 1.52 (ov) -

9 0.99 (ov) 1.06 m 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), 2.03d(7.5) 2.36d(11.5) 1.31,2.40(ov) 1.55,2.42 (ov)

16 5.67m 5.75m 5.60m

17 2.73(ov) 2.54d(6.8) 2.47 d(9.6) 2.49d(9.0) -

18 0.66s 0.85s 1.20s 1.20s 1.21s

19 1.04s 1.11s 1.045s 1.03s 1.42s

20 2.70(ov) 2.85m

21 1.02d(6.5) 1.58d(5.0) 2.11s 2.10s 2.08s

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 4.14brs 4.04d(4.8) 3.46,3.95m  4.09,4.20m  4.53d(12.5)

4,26 m
27  4.16brs 1.06 d(4.4) 0.88d(6.3) 1.04d(5.7) 5.31brs
4.98brs

1" 4.95d(7.5) 4.97m 4.94d(7.8) 4.95d(6.9) 4.72d(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 4.41t(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) 4,28 m 4.10, 4.23 4,12, 4.25 4.24m
4.09brd(11.5) 3.66d(11.8)

1" 6.42brs 6.32brs 6.38brs 6.41brs 6.29brs

2" 4.84brs 4,59 m 4.80 4.81 4.70m

3" 4.64brd(6.0) 4.18m 4.60 4.60 4.61dd(9.1, 3.1)

4" 4.371(9.5) 4.36m 4.35 4.36 4.26m

5" 4.97m 4.05m 4.92 4.94 4.80m

6" 1.77d(6.5) 1.78d(6.7) 1.74d(6.0) 1.75d(5.4) 1.71d(6.2)

1" 5.87brs 5.11m 5.11d(7.0) 5.87brs 4.86d(7.7)

2" 4.69brs 4.05m 4.03 4.68 4.031(7.7)

3" 4.55d(6.5) 4.20m 4.30 4.55 4.20m

4" 4.36(9.0) 4,16 m 4,32 4,32 4,19 m
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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" 1.63d(6.0) 4.38m 4,28, 4.40 1.62d(5.4) 4.,53d(11.8)
4.37dd(11.8, 5.3)

1" 4.87d(7.2) 4,79d(7.2) 4.80d(7.2)

21 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 Refer-

solvents ences
3-11-56 shatavarin IV C4sH7,0.7  CsDsN [282]
3-11-57  (25R)-5B-spirostane-3p-ol-3-0-{8-D- C44H72047  C5DsN [283]

glucopyranosyl-(1—2)-[a-L-arabinopyranosyl-
(1—-6)]-B-D-glucopyranoside}
3-11-58 (255)-5B-spirostane-3B-ol-3-0-B-D-xylopyranosyl-  C43H;00,6  C5D5N [279]
(1—2)-[B-D-xylopyranosyl-(1—4)]-B-D-
glucopyranoside

3-11-59 shatavarin VIII C5oHgy0,,  C5DgN [300]
3-11-60 shatavarin IX CysH7,018  C5DgN [300]
3-11-61 shatavarin X C47H76018  C5DgN [300]
3-11-62 racemoside A C51Hg,0,,  C5DgN [301]
3-11-63 filiasparoside C Cy4H720.6  C5DsN [302]
3-11-64 filiasparoside D C3gHg201, C5DsN [302]
3-11-65 orchidastroside A CesH108034 C5DgN [303]
3-11-66 orchidastroside B C;oH118039  C5DgN [303]
3-11-67 orchidastroside C C;7H126043  C5DgN [303]
3-11-68 (255)-5B-spirostane-3B-ol-3-0-a-L- C45H74047  CsDsN [280]

rhamnopyranosyl-(1—2)-B-D-glucopyranosyl-
(1—2)-B-D-glucopyranoside

3-11-69 shatavaroside A C44H720.¢  DMSO-dg [304]
3-11-70 shatavaroside B C5oHgp 051 CsDsN [304]
3-11-71 hemeroside B C5oHgy053  C5DgN [305]
3-11-72  orchidastroside D CesH108035 C5DgN [303]
3-11-73  orchidastroside E C73H12904, CsD5N [303]
3-11-74 orchidastroside F Ce7H110037  CsDsN [303]
3-11-75 chlorogenin-3-0-[a-L-rhamnopyranosyl-(1—4)-B- Ce3H104033  Cs5DsN [306]

D-glucopyranosyl-(1—3)-{8-D-glucopyranosyl-
(1—-3)-B-D-glucopyranosyl-(1—2)}-B-D-
glucopyranosyl-(1—4)-B-D-galactopyranoside]
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Table 3-11-13 (continued)

No. Compounds MFs Test Refer-

solvents ences
3-11-76 - C4sH7,0.5  CsDsN [307]
3-11-77  (25R)-12B-hydroxy-5a-spirostan-3p3-yl-O-B-D- Ce3H104033 C5DsN [308]

glucopyranosyl-(1—3)-0-B-D-glucopyranosyl-
(1—-2)-0-[0-a-L-thamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—3)]-0-B-D-glucopyranosyl-
(1—4)-B-D-galactopyranoside

3-11-78 solanigroside G C5oHgp053  C5DgN [309]
3-11-79 aspaoligonin A C39Hes014  CsDsN [310]
3-11-80 aspaoligonin B CuH72047  C5DsN [310]
3-11-81 (255)-5B-spirostane-38,17a-diol-3-0-B-D- C43H70047  CsDsN [279]

xylopyranosyl-(1—2)-[8-D-xylopyranosyl-
(1—4)]-B-D-glucopyranoside
3-11-82 (255)-5B-spirostane-3p3,17a-diol-3-0-B-D- C44H72018  C5DsN [279]
glucopyranosyl-(1—2)-[3-D-xylopyranosyl-
(1—4)]-B-D-glucopyranoside

3-11-83 aspafilioside E C43H700,;  CgD5N [311]
3-11-84 aspafilioside F C3gHgy043  C5DsN [311]
3-11-85 sarsasapogenin M C39Hg4014 CsDsN [312]
3-11-86 sarsasapogenin N C4sH7,047  C5DgN [312]

I Ho
HO
o)
s Uy O//
HO" Y |
OH
HO" Y5 0°
o O
HO OH 3-11-56
OH
HO,
0 -
-
HO Y (o)
OH
e
HO™[
Ho” Y
i H
o O
HO >
HO" "OH 3-11-57
OH

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



3.11 Steroidal Saponins —— 379

3-11-60

3-11-61

3-11-62
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3-11-63

OH

3-11-67
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OH 3-11-68 3-11-69

3-11-70

OH 3-11-71
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3-11-73
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OH 3-11-78
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T

3-11-84

Table 3-11-14: *H 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) 1.46 m (ov) 1.45m (ov)
1.24m 1.55 1.76 (ov) 1.83 m(ov) 1.81 m(ov)
2 1.45m 2.01 1.44 (ov) 1.47 m (ov) 1.48 m (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 4.22 m (ov) 4.22 m (ov)
4 1.82m 1.79 1.78 (ov) 1.75m (ov) 1.77 m(ov)
1.82m 1.79 n.d. 1.75m (ov) 1.77 m(ov)
5 2.21m 2.14 2.14(ov) 2.22m(ov) 2.17 m(ov)
6 1.53m 1.82 1.70 (ov) 1.18 m(ov) 1.15m (ov)
1.91m 1.19 1.86 (ov) 1.84 m (ov) 1.78 m (ov)
7 1.17m 1.27 1.08 (ov) 0.92m (ov) 0.92 m(ov)
1.79m 0.95 1.40 (ov) 1.23 m(ov) 1.22m(ov)
8 1.48m 1.51 1.44m 1.47 m(ov) 1.47 m(ov)
9 1.28m 1.28 1.22 (ov) 1.25m (ov) 1.25m(ov)
11 1.20m 1.35 1.18 (ov) 1.18 m(ov) 1.18 m (ov)
1.32m 1.21 1.38(ov) 1.31m(ov) 1.31m(ov)
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Table 3-11-14 (continued)
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H 3-11-56 3-11-57 3-11-58 3-11-59 3-11-60

12 1.10m 1.68 1.48 (ov) 1.08 m (ov) 1.06 m (ov)
1.71m 1.08 n.d. 1.66 m (ov) 1.67 m (ov)

14 1.06 m 1.08 1.00 (ov) 1.05m (ov) 1.03 m (ov)

15 1.45m 2.03 1.40 (ov) 1.40 m (ov) 1.40 m (ov)
1.98m 1.41 1.97 (ov) 2.09 m(ov) 2.00 m (ov)

16  4.63dt(7.2,7.2) 4.60 4.54m 4.58m (ov) 4.57 m (ov)

17 1.88dd(6.7, 8.5) 1.86 1.81m(ov) 1.82m (ov)

18  0.85s 0.82 0.76s 0.81s 0.81s

19 0.97s 1.10 0.90s 0.985s 0.965s

20 1.96dq(6.8, 6.8) 1.97 1.87m 1.91m(ov) 1.91m(ov)

21 1.19d(6.9) 1.15 1.10d(6.9) 1.12d(7.0) 1.14d(7.0)

23 1.47m 1.71 1.30(ov) 1.45m(ov) 1.44 m (ov)
1.84m 1.66 n.d. 1.90 m (ov) 1.90 m (ov)

24 1.40m 1.57 1.07 (ov) 1.35m (ov) 1.35m (ov)
2.17dt(4.4,12.7)  1.57 n.d. 2.12m(ov) 2.13m(ov)

25 1.61m 1.60 1.54 (ov) 1.59 m (ov) 1.57 m(ov)

26  3.43brd(10.6) 3.58 3.34m 3.36 brd(11.0) 3.36 brd(11.6)
4.11dd(2.7,11.2) 3.53 4.02 (ov) 4.07 brdd(2.2,11.0)  4.07dd(2.9, 11.6)

27 1.10d(7.1) 0.71 0.98d(5.7) 1.07d(6.7) 1.07d(7.2)

1’ 4.87 d(7.6) 4.25d(7.8) 4.79d(8.1) 4.75d(8.2) 4.84d(8.0)

2! 4.30dd(7.6, 9.0) 3.78 4.04 (ov) 4.11dd(8.2,9.2) 4.26dd(9.2, 8.0)

3/ 4.26 dd(9.0, 9.0) 5.36 4.13 (ov) 4.16dd(9.2,9.2) 4.29dd(9.2, 9.2)

4 4.34 dd(9.0, 9.0) 5.06 4.00 (ov) 4.34dd(9.2, 9.2) 4.23dd(9.1, 9.1)

5 3.61ddd 3.45 3.72 (ov) 3.75brd(9.2) 3.80brd(9.0)
(2.1,3.6,9.6)

6 4.04dd(3.6,12.2) 3.91 4.30 (ov) 4.60dd(1.3, 12.0) 4.42~4.51m
4.19dd(2.1,12.2) 3.56 4.37 (ov) 4.73dd(2.8, 12.0)

1" 5.48d(7.8) 4.74d(7.8) 5.17d(7.5) 5.36d(8.0) 5.40 d(8.0)

2" 4.07dd(8.4, 8.4) 5.25 3.94 (ov) 3.98dd(8.2, 9.0) 4.02 dd(8.0, 8.8)

3" 4.27dd(8.8, 8.8) 5.39 4.12 (ov) 4.23dd(9.1,9.1) 4.24 dd(8.8, 9.0)

4" 4.23dd(8.8, 8.8) 5.32 4.20 (ov) 4.22dd(9.2, 9.0) 4.29dd(9.0, 9.0)

5" 3.99ddd 3.46 3.66 (ov) 3.95ddd 3.95ddd
(2.9, 5.5, 8.8) 4.38 (ov) (3.1, 4.9,9.2) (3.3, 5.0, 9.0)

6"  4.43dd(5.8,12.0) 4.51 4.44dd(5.0, 12.0) 4.47 brd(12.0)
4.61dd(2.9,12.0) 4.18 4.57dd(3.1, 12.0) 4.56 brd(12.0)

1" 5.78d(1.4) 4.37d(6.9) 4.93d(7.4) 5.29d(8.1) 5.14d(8.3)

2" 4.68dd(1.4, 3.2) 5.45 3.86 (ov) 4.43dd(8.2, 8.3) 4.05dd(8.3, 8.7)

3" 4.56dd(3.2, 9.4) 5.17 4.06 (ov) 4.22m (ov) 4,19m

4" 4.36dd(9.4, 9.4) 5.24 4.08 (ov) 4.22m (ov) 4.21m

5" 4.91dq(6.1, 9.3) 3.72 3.58 (ov) 4.22m (ov) 3.98m

3.02 4.10 (ov)
6" 1.67d(6.2) 4.28m

4.49brd(12.0)

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

386 —— 3 Saponins

Table 3-11-14 (continued)

H 3-11-56 3-11-57 3-11-58 3-11-59 3-11-60
Qm 5.27 d(8.0)
Q! 4.04dd(8.0, 8.7)
3 4.22dd(8.8, 8.8)
4 4.24dd(9.8, 9.6)
g/ 3.94ddd
(2.8,5.2, 8.6)
6" 4.35dd(5.2, 12.0)

4.49dd(2.8, 12.0)

Table 3-11-15: 'H 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) 1.78dd(3.6,11.4) 1.46m,1.82m 1.68m,1.76 m 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), 1.77 (ov), 1.14 (ov) 1.28m,1.34m 1.02,1.05m 1.30(ov), 1.40 (ov)
1.98 m (ov)

7 0.98m(ov), 1.19 (ov) 0.97m,1.31m 0.93,1.22m (ov)
1.28 m(ov)

0.91brd(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 1.26 m, 1.30m 1.10(ov)
1.32m(ov)

12 1.08 m(ov) 1.66(ov), 1.04(ov) 1.29m 1.24m,1.64m 1.00 (ov), 1.60 (ov)
1.68 m(ov)

14 1.08m(ov) 1.04 (ov) 1.08 m 1.03m 1.00 (ov)

15 1.38m(ov) 2.01ddd 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 4.56 m(ov) 4.35 (ov) 4.55m 4.57 m 4.55m

17 1.81m(ov) 1.80dd(6.6, 8.4) 1.80m 1.82m 1.80dd(6.7, 8.8)

18 0.81s 0.82s 0.78s 0.78s 0.74s

19 1.06s 0.96s 1.06 s 0.80s 0.88s

20 1.90m(ov) 1.83 (ov) 1.88m 1.99m 1.84m
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Table 3-11-15 (continued)
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H 3-11-61 3-11-62 3-11-63 3-11-64 3-11-68

21 1.14d(7.0) 1.17 d(6.6) 1.12d(6.6) 1.14d(7.0) 1.10d(6.7)

23 1.42m(ov) 1.89 brd(9.6) 1.38m 1.42m 1.25 (ov)
1.88 m(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 1.56 m(ov) 1.66 (ov) 1.57m 1.56m 1.80

26 3.36brd(11.6)  4.10(ov) 3.34d(11.3) 3.36d(9.3) 3.34d(10.9)
4.06 brdd 3.38d(10.8) 4.04m 4.04m 4.00 (ov)
(2.6, 11.6)

27 1.06d(7.2) 1.09 d(6.6) 1.04d(7.0) 1.04d(7.0) 0.99d(6.9)

1 4.82d(7.8) 4.82d(7.2) 4.82d(7.2) 4.86d(7.8) 4.84 (ov)

2" 4.24m(ov) 4.26 (ov) 4.20m 4,00m 4.34 (ov)

3" 4.22m(ov) 4.081(9) 4.22m 4.20m 4.02

4 4.15dd(9.4,9.4) 4.35(ov) 4.25m 4.14m 3.94 (ov)

5  3.84ddd 3.85dd(5.4,8.4) 3.78m 4.08m 3.82brd(9.3)
(3.3,3.3,9.4)

6 4.47m(ov) 4.23dd(1.8,12)  4.40dd(3.1,12.4) 4.32m 4.12 (ov)

3.64d(11.4) 4.50dd(3.7,12.4) 4.84dd(2.0,11.6) 4.50 (ov)

1" 6.32brd(1.1) 5.47 d(7.8) 5.02d(7.5) 4.98d(7.4) 5.54d(7.5)

2" 4.72brs 4.11 (ov) 3.96dd(8.4,7.5) 4.48m 3.94 (ov)

3" 4.52dd(3.2,9.6) 4.33(ov) 4.08m 4.18m 4.02dd(8.6, 8.8)

4" 4.30dd(9.6,9.6) 4.36(ov) 4.14m 4.32m 3.78dd(8.6, 9.8)

5" 4.78dq(6.3,9.6) 4.05 (ov) 3.661(10.4) 3.76dd(2.9, 10.5) 3.84m

6" 1.73d(6.3) 4.33 (ov) 4.24m 4.28m 4.12 (ov)

4.65dd(2.4,11.4) 4.32 (ov)

1" 5.06d(7.9) 4.78d(7.8) 6.385s 6.0s

2" 4.00dd(8.0,9.3) 4.43t(8.4) 4.77m 4.63brs

3" 4.17dd(9.3,9.3) 4.03(ov) 4.55m 4.52 (ov)

4" 3.93dd(9.3,9.3) 4.18(ov) 4.321(9.2) 4.22 (ov)

5" 4.10ddd 4.59 (ov) 4.78m 4.86dq(5.9, 9.3)
(2.2,8.0,9.3)

6" 4.57dd(8.0, 4.62dd(2.4,11.4) 1.74d(6.3) 1.70d(6.2)
12.0)
4.90dd(2.2, 4.54 (ov)
12.0)

1" 5.59brs

2 4.67 brs

3" 4.56 (ov)

4" 4.30t(10.2)

5" 4.411(3.6)

6" 1.68d(6.6)
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388 —— 3 Saponins

Table 3-11-16: 'H 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, 1.78 m

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 0.74s 0.74s 0.72s 0.77 s 0.81s

19 0.77s 0.77s 0.76s 0.98s 0.95s

20 1.84 1.84 1.83 1.78m 1.76 m

21 1.07d(6.6) 1.07 d(6.7) 1.06 d(6.6) 1.12d(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 3.31d(10.5) 3.39d(10.5)
3.97m 4.09m

27  1.00d(6.9) 1.00d(6.9) 0.99d(6.6) 1.07 d(6.6) 1.09d(6.6)

1 4.74d(7.6) 4.74d(7.6) 4.74d(7.6) 4.21d(7.6) 4.78d(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 (0v), 4.04 (ov)
4.45brd(11.1)

1" 6.10brs 6.08brs 6.08brs 4.10d(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" 421 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" 1.62d(6.1) 1.63d(6.1) 1.62d(6.0) 4.36 (ov), 4.52 (ov)

1" 4.82d(7.6) 4.81d(7.6) 4.81d(7.6) 4.59brs 5.44d(6.8)

2" 4.04 4.04 4.03 4,55 4.09 (ov)
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3.11 Steroidal Saponins —— 389
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 1.69d(6.9)
1" 5.22d(7.4) 5.21d(7.5) 5.21d(7.5) 5.56brs
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" 3.50d- 3.52d- 3.50d- 4.49 (ov)
like(12.1), like(12.0), like(12.1),
4.44 4.45 4.43
6" 1.66 d(6.9)
1" 5.16 d(7.6) 5.15d(7.6) 5.15d(7.6)
2! 3.87 3.87 3.85
3/ 3.98 4.01 4.00
4" 3.68 3.67 3.66
5! 3.56t- 3.57t- 3.55¢-
like(10.0), like(10.0), like(10.1),
4.06 4.07 4.04
pmm 4,98d(8.3) 5.05d(7.9) 5.05d(7.8)
21mm 3.94 3.92 3.92
3/ 4.04 4.03 4.01
4 3.82 3.83 3.83
s/ 3.96 3.96 3.97
6" 3.83, 4.56 3.85, 4.57 3.85, 4.54
qmmm 5.49brs 5.10d(7.8) 5.02d(7.7)
2! 4.77 3.94 3.92
3 4,63 4.12 4.06
4l 4.66 3.82 3.82
sl 4.09, 4.21 3.72 3.70
6" 4.24, 4.44 3.82, 4.41
' 5.48brs 5.47brs
2! 4.76 4.76
3l 4.62 4.62
4 4,64 4.65
sl 4.08, 4.20 4.10, 4.20
1HIHIIII 549 brS
2HIHIHI 4'74
3/IIIIIIII 460
4HIHIHI 464
LR 4.09, 4.19
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Table 3-11-17: 'H 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 3.93dd(4.0, 5.0) 1.00,2.07 1.00,2.07 1.06 (ov) 0.84m, 1.49m
2 ax1.40ddd(4.0, 4.0,13.0)  3.84 3.86 3.82 1.63m,2.01m
eq 1.86 brdd(5.0, 13.0)
3 3.95m 3.80 3.82 3.82 3.87m
4 ax1.39ddd(4.0,8.0,13.0) 1.37 1.37 1.88 1.47m
eq 1.87ddd(4.0,13.0,13.0) 1.76 1.76 (ov) 1.78brd(12.5)
5  2.10ddd(6.0, 8.0, 13.0) 0.95 0.95 0.90 1.17m
6 ax1.58m 0.92 0.92 0.92 3.55br d(8.8)
eq 1.71ddd(4.0,8.0.10.0)  1.06 1.06 1.06
7 ax1.33m,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 0.60ddd(3.6,
13.1,13.1)
11 1.63m,2.10m 1.08,1.32 1.08,1.32 1.32,nd 1.15m, 1.38 m
12 ax1.79ddd(4.0,12.0,12.0) 0.92,1.54 0.92,1.54 0.92,1.52 1.01ddd (4.0,
12.3,12.3)
eq 1.54m 1.64brd(12.3)
14 2.05m 0.92 0.92 0.92 1.01m
15 1.49ddd(6.5, 11.5, 13.5) 0.68,1.42 0.68,1.42 1.42 1.43m, 2.07 ddd
2.03ddd(4.0, 6.5, 13.5) (6.0, 7.0, 13.0)
16 4.56m 4.44 4.44 4.44 4.51brd(6.8)
17  1.91dd(6.5, 8.0) 1.72 1.72 1.72 1.79dd(6.8, 7.9)
18 0.92s 0.71s 0.71s 0.71s 0.81s
19 0.85s 0.59s 0.59s 0.59s 0.68s
20 1.98dd(6.5, 13.0) 1.82 1.82 1.82 1.94dq(6.5, 7.8)
21 1.11d(7.0) 1.06d(6.4) 1.06d(6.4) 1.06d(6.5) 1.12d(6.5)
23 ax1.67m 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
1.61dd(4.0, 13.0)
25 1.56m 1.53 1.53 1.52 1.56m
26 ax3.49t(10.0) 3.32,3.98 3.32,3.98 3.32,3.98 3.48dd(11.0,
12.0)
eq 3.55dd(4.0, 10.0) 3.57 dd(4.0,
12.0)
27 0.69d(6.0) 1.00d(6.7) 1.00d(6.7) 1.00d(6.6) 0.67 d(6.0)
1" 4.85d(7.5) 4.78d(7.6) 4.84d(7.6) 4.84d(7.6) 4.86d(7.7)
2" 4.39dd(7.5, 9.0) 4.29 4.42 4.41 4.37 brt(9.6)
3" 4.09 (ov) 4.06 4.06 4.07 4,06 m
4" 4.58m 4.39 4.44 4.43 4.54brs
5 391m 3.91 4.02 4.02 3.98m
6  4.16dd(9.0, 10.5) 4.20,4.44 4.17,4.43 418, 4.42 4.16m, 4.63m
4.65dd(9.0, 10.5)
1" 5.17d(7.5) 6.08brs 4.99d(7.6) 5.00d(7.6) 5.11d(7.8)
2" 4.41dd(7.5, 9.0) 4.69 4,13 4.15 4,30 brt(9.0)
3" 4.17 dd(9.0, 9.0) 4.42 4,09 4.09 4,09 m
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Table 3-11-17 (continued)
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H 3-11-71 3-11-72 3-11-73 3-11-74 3-11-75
4" 3.82dd(9.0, 10.0) 4.20 3.86 3.84 3.72m
5" 3.87ddd(2.5, 8.0, 10.0) 4.75 3.66 3.66 3.78m
6" 4.03dd(8.0, 12.0) 1.58d(6.0) 3.88,4.29 3.88,4.29 3.97m, 4.40m
4.50dd(2.5, 12.0)
1" 5.56d(7.5) 4.82d(7.6)  5.45 5.47 5.53d(7.5)
2" 4.11dd(5.0, 7.5) 4.06 3.90 3.90 4.05m
3" 3.91ddd(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
4.45brd(11.0)
1" 5.23d(7.5) 5.32d(7.4) 5.21d(7.9) 5.21d(7.9) 5.17d(8.0)
2! 3.96 dd(7.5, 9.0) 4,31 3.90 3.90 3.95m
3" 4.09dd(9.0, 9.0) 3.95 4.07 4.07 4.07m
4" 4.211(9.0) 4.04 3.64 3.98 4.361(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
4.58dd(2.5, 12.0)
1" 5.16d(7.6) 5.02d(7.6) 5.02d(7.6) 5.08d(7.5)
2! 3.86 3.88 3.89 3.97 brt(8.5)
3/ 4.00 3.94 4.05 4.15m
4 3.69 3.74 3.69 4,16 m
5! 3.56t1(10.1) 3.99 3.82 3.88m
4.05
6" 3.82,4.42 3.85,4.54 4.24m
4.48brd(11.6)
1 4.97d(8.3) 5.02d(7.8) 5.15d(7.6) 5.79s
2 3.94 3.92 3.93 4.63brs
A 4.04 4.06 3.99 4.52 brd(9.0)
4 3.82,3.96  3.99,3.80 3.88, 4.33d(8.5)
3.55t-like(10.1)
5/ 4.06 4.95dq(6.0, 8.5)
6" 3.85,4.56  3.88, 4.55 1.68d(6.0)
/mmm 5.49brs 5.47 brs 5.48brs
2/ 4.77 4.74 4.77
3 4.64 4.59 4.64
4 4.65 4.64 4.66
sl 4.10,4.20  4.09,4.19 4.21, 4.44
1HIHHI 549 bl’S
2HIHIH 475
3HIHIH 462
4IIIIIIII 464
sl 4.10, 4.20

EBSCChost -

printed on 2/13/2023 3:11 AMvia

. Al use subject to https://ww.ebsco.confterms-of-use



EBSCChost -
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Table 3-11-18: 'H 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 3.88 brm (ov) 3.90 4.27m 4.17m
4 - - 1.76,1.36m 1.80m 1.76m
5 1.42m - 0.96 m 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 - 3.50dd(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 a 4.47 q(7.5) - 4.67m 4.44m 4.41m
17 - - 2.04m
18  0.83s 1.08s 0.91s 0.965s 0.93s
19  0.83s 0.665 0.68s 1.02s 1.08s
20 - - 2.01m 2.23m 2.18m
21 1.14d(7.0) 1.43d(6.5) 1.14 d(6.6) 1.23d(7.1) 1.20d(7.1)
23 - - 1.68m 1.38m 1.32m
24 - - 1.57 1.02m 1.32m
25 - - 1.57 1.59m 1.58m
26 a3.35d(11) ax 3.54dd 3.48m,3.37m 4.05m 4.02m
B 4.05dd (10.4,10.4) 3.27d(10.7)  3.24d(10.6)
(11.0, 2.0) eq 3.60dd
(10.4, 3.3)
27 0.87 d(6.5) 0.70d(5.0) 0.66 d(5.6) 1.07d(7.1) 1.04d(7.1)
1! 4.85d(7.5) 4.82d(7.2) 4.89d(7.6) 4.96d(7.3) 4.79d(6.8)
2! 4.00(7.5) - 4.43 4.26m 4.17m
3/ 4.151(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
3 3.72~3.81m - 4.71m 4.58m 4.41m
4.32m 4.23
1" 4.88d(7.5) 5.12d(7.8) 5.21d(7.9) 5.40d(7.8) 4.99d(7.8)
2" 4.051(7.5) - 4,45 4,07 m -
3" 4.17t(9.5) - 4.19m 4.28m -
4" 3.72~3.81m - 3.86m 4,19 m -
5" 4.22m - 3.90 3.87m -
6" 3.72~3.81m - 4,59 4,30 m
4.32m 4.38
1" 4.79d(7.0) 5.54d(7.6) 5.59d(7.3) 6.33d(1.2)
2" 4.481(8.5) - 4.11 4.75m
3" 4.161(9.0) - 4.11 4.52m
4" 372~3.81m - 4,22 4,30 m
5" 3,72~3.81m - 4.11 4.75m
6"  1.64d(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" 5.19d(7.8) 5.26d(7.7)

2! - 3.98

3" - 4.10

4" - 4.11

5! - 4.25

% - 3.69m

1 5.77brs

6" 1.68d(6.1)

1 5.08d(7.9)

Table 3-11-19: 'H 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 0.98d(5.7) 0.96d(5.9) 0.69d(5.2)
4 1.78(ov) 1.42 (ov) 1.42m 1" 4.77d8.2) 4.78d(7.9) 4.95d(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) 4.75dd(2.4, 10.6)
4.37 (ov) 4.35 (ov) 4.85d(10.6)
11 1.18(ov) 1.18 (ov) 1.33m 1" 5.16d(7.4) 5.34d(7.2) 5.56d(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) 4,06 m
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 0.88s 0.86s 0.97s 6" 4.28 (ov)
4.50 (ov)
19 0.90s 0.88s 0.70s 1" 4.91d(7.3) 4.86d(7.0) 5.09d(7.6)
20 2.14m 2.12m 2.28m 2" 3.86(ov) 3.84 (ov) 4.48m
21 1.16d(7.1) 1.16d(7.1) 1.25d(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) 3.71d(11.6)

4.10 (ov) 4.12 (ov) 4.28m
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Table 3-11-20: *H 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, 1.58 m 1.84m, 1.48 m 1.74m, 1.47 m

2 1.32m, 2.15m 1.89m, 1.40m 1.93m, 1.36 m

3 4.00m 4.26 m 4,16 m

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,1.36 m

7 1.57m, 2.15m 1.29m, 0.97 m 1.37m, 1.02m

8 1.49m 1.55m 1.61m

9 0.58 m 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 0.96s 0.945s 0.93s

19 0.70s 1.01s 1.08s

20 2.29m 2.21m 2.19m

21 1.24d(7.3) 1.21d(7.2) 1.21d(7.2)

23 1.46m,1.71m 1.91m, 1.46 m 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 4.04dd(11, 2.5) 4.04dd(11, 2.5)
3.53m 3.25d(11) 3.26d(11)

27 0.68d(5.8) 1.06d(7.2) 1.05d(7.2)

1/ 4.98d(7.8) 4.94d(7.7) 4.77d(7.7)

2! 4.03m 4.22m 4.36m

3/ 4.27m 4.29m 4,17 m

4 4,19 m 4,16 m 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" 5.01d(7.0) 5.38d(7.7) 5.84s

2" 4.49m 4.07m 4.66 m

3" 4,19 m 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 1.59d(6.2)

1" 6.49s

2" 4.78m

3" 4.31m

4" 4.32m

5 4.79m

6" 1.73d(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 Refer-
solvents ences
3-11-87 furcreastatin Ce3H102033  C5DsN- [313]
CDs0D
(10:1)
3-11-88 filiasparoside A C43Heg0417  C5DsN [302]
3-11-89 filiasparoside B C3gHg0013 Cs;DsN [302]
3-11-90 (25R)-3B-hydroxy-5B-spirostan-12-one-3-0-{8-D-  C,,H;0045 CsDgN [283]

glucopyranosyl-(1—2)-[a-L-arabinopyranosyl-
(1—6)]-B-D-glucopyranoside}

3-11-91 (25R)-3B-[(0-B-D-glucopyranosyl-(1—2)-0-[0-a- Cs57Hg,0,8 CsDsN [308]
L-rhamnopyranosyl-(1-4)-B-D-glucopyranosyl-
(1-3)]-0-B-D-glucopyranosyl-(1—4)-B-D-
galactopyranosyl)oxy]-5a-spirostane-12-one

3-11-92  (25R)-3B-[(0-B-D-glucopyranosyl-(1—3)-0-B-D- Cg3H102034 C5Ds5N [308]
glucopyranosyl-(1—2)-0-[0-a-L-
rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-
(1—-3)]-0-B-D-glucopyranosyl-(1—4)-B-D-
galactopyranosyl)oxy]-15a-hydroxy-5a-
spirostan-12-one

3-11-93 nigrumnin Il C55Hgg 057 CsDgN [314]
3-11-94 polygonatoside C C39He0015 CsDsN [315]
3-11-95 (25R)-3B,6a-dihydroxy-5a-spirostan-12-one-3,6-  C3gH¢,045  C5DsN [316]
di-O-B-D-glucopyranoside
3-11-96 polygonatoside A C45H70019 Cs;DsN [315]
3-11-97 polygonatoside B C45H70050 CsDsN [315]
3-11-98  wattoside |9 C33Hsp0q5  CsDgN [317]
3-11-99 solanigroside C C5,Hgy 056 CsDsN [309]
3-11-100 solanigroside D C55Hgg 057 CsDsN [309]
3-11-101 solanigroside E C55HggOog CsDsN [309]
3-11-102  (25R)-spirost-5-ene-38,17a-diol(pennogenin)- C4oH780,;  C5DsN [318]

3-0-{0-a-L-thamnopyranosyl-(1—2)-0-[0-B-
xylopyranosyl-(1—5)-a-L-arabinofuranosyl-
(1—4)]-B-D-glucopyranoside}

3-11-103  neosibiricoside C C5,Hgy 053 CsDsN [319]
3-11-104  neosibiricoside D C45H7,048 CsDsN [319]
3-11-105 solanigroside H Cs51Hgy05, Cs;DsN [309]
3-11-106 diosegenin-3-0-B-D-glucopyranosyl-(1—4)-a-L- C57Hg,0,6  C5D5N [288]

rhamnopyranosyl-(1-4)-B-D-glucopyranosyl-
(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside

3-11-107 yamogenin-3-0-a-L-rhamnopyranosyl-(1—4)-B- Cs51Hg20,;  C5DsN [288]
D-glucopyranosyl-(1—4)-[a-L-rhamnopyranosyl-
(1—-2)]-B-D-glucopyranoside
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Table 3-11-21 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-11-108 22-epiyamogenin-3-0-a-L-thamnopyranosyl- C51Hg, 0,4 C5;Ds5N [288]

(1—4)-B-D-glucopyranosyl-(1—4)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-glucopyranoside

3-11-109 deistelianoside A C39Hg2045S  C5Ds5N [320]
3-11-110 ophiopogonin E C3gHg0013 CsDgN [321]
3-11-111  smilacinoside A C39Hg,015 CsDsN [289]
3-11-112  smilacinoside B Cs55Hg,013 CsDsN [289]
3-11-113  lyconoside Il C4sH7201;  CsDgN [322]
3-11-114  lyconoside Il C4oH7,048 CsDsN [322]
3-11-115 neosibiricoside B Cs5,Hgy 054 C5;Ds5N [319]
3-11-116 parisyunnanoside C Cs51Hgy 05 Cs;DsN [287]
3-11-117 arboreasaponin A C47H74015 CsDsN [320]
3-11-118 lyconoside la C45Hg019 CsDgN [322]
3-11-119  lyconoside Ib CuH74019  CsDsN [322]
3-11-120 turrillianoside C39Hg2014 CsDsN [323]
3-11-121 arboreasaponin B C45H7,048 Cs;Ds5N [320]
3-11-122  3-O-[a-L-rhamnopyranosyl-(1—2)]-[B-D- C45H72049 CsDsN [298]

glucopyranosyl-(1—3)]-B-D-glucopyranosyl-27-
hydroxylpennogenin

3-11-123 neosibiricoside A C47H74054 CsD5N [319]
3-11-124 chantrieroside A Cs5,Hgy 05 CsDsN [324]
3-11-125 parisvietnaside A C45H7,049 C5;Ds5N [325]
3-11-126  shatavarin VIl Cy5H7,047 C;DsN [300]
3-11-127  25(27)-ene-28,3B-diol-3-0-B-D- C3oHe2014  CsDsN [294]

glucopyranosyl(1—2)-B-D-galactopyranoside

Dinconsistency of nomenclature for compound exists in the literature, wattoside | and wattoside H
being designated with the same compound.

o
1
HOY “"OH 3-11-87
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3-11-88

3-11-90

3-11-92

3-11-93
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3-11-94

3-11-96 R =Me

3-11-97 R =CH,0H

HO,

"y,

OH
HO OH "o

HO'
3-11-98
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B . o)
e
OH 1o 3-11-100 R

3-11-101 R=0H

OH 3-11-102

OH 3-11-103

OH 3-11-104

3-11-105
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OH 3-11-106

3-11-107 R = p-Me
3-11-108 R = a-Me

HO 3-11-109

3-11-110

3-11-111
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3-11-112

& 3-11-113

o
”\U
"OH 3-11-114

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



402 — 3 Saponins

3-11-117

3-11-118 R = Me
HO™ " "oH 3114119 R=H

1
7 "OH 3-11-121

3-11-122
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3-11-123

3-11-124

3-11-125

3-11-126

3-11-127
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Table 3-11-22: 'H 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, 1.36 m 1.32m, 0.78 m 1.86,1.35 -

2 1.57m,1.98m 1.65m,2.10 m 1.58m, 2.07 m 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, 1.58 m 1.67m,1.72m 1.60m, 1.68m 1.32,0.95 -

8 1.78m 1.76m 1.71m 1.84 -

9 091m 0.92m 0.84m 1.72 -

11 2.23dd(5, 14) 2.29dd(5.2,14.0) 2.20dd(4.6, 14.1) 2.20 -
2.39dd(13, 14) 2.40t(14.0) 2.34t(14.1) 2.37

14 1.38m 1.36m 1.30m 1.45 -

15 1.58m 1.58m 1.52m 2.13 -
2.10ddd(6,7,13) 2.13m 2.07m 1.59

16  4.47m 4.50m 4.48m 4.56 -

17 2.74dd(8, 9) 2.79dd(1.6,6.8)  2.74dd(1.9, 7.0) 2.83 -

18 1.08s 1.09s 1.05s 1.09 1.08s

19 0.69s 0.71s 0.66s 1.03 0.665

20 1.92dq(7, 8) 1.94m 1.90m 1.95 -

21 1.34d(7) 1.38d(6.6) 1.30d(7.0) 1.36 1.36d(6.9)

23 1.70m 0.78m, 1.58 m 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 3.48dd(11,12) 3.50t(10.4) 3.48m 3.59,3.51 ax3.49dd(10.6,

10.6)
3.58dd(4, 12) 3.60dd(3.3,10.4) 3.56dd(2.6, 9.8) eq3.59dd(10.6,
3.3)

27  0.71d(6.4) 0.69s 0.655s 0.72 0.65d(5.7)

1" 4.79d(8.2) 4.94d(7.4) 4.95d(7.8) 4.20d(7.8) 4.86d(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 4,14 m 5.04 -

5 3.97m 4.02m 4,14 m 3.43 -

6 4.19m 4.76dd(3.1,10.8) 4.32m, 4.86d(10.1) 3.90,3.54 -
4.61dd(10, 11) 4.86 d(10.8)

1" 5.10d(7.8) 5.56d(7.8) 4.96 d(7.0) 4.70d(7.8) 5.13d(7.9)

2" 4.27m 4.07m 4.46m 5.20 -

3" 4.16m 4.35m 4,14 m 5.37 -

4" 3,73dd(9, 10) 4.23m 4,30 m 5.30 -

5" 3.79m 3.97m, 4.26 m 3.73d(10.1), 4.28 m  3.45 -

6' 3.97m,4.38m 4.48,4.16 -

1" 5.54d(7.8) 5.10d(7.4) 4.32d(6.9) 5.59d(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)

3.11 Steroidal Saponins = 405

H 3-11-87 3-11-88 3-11-89 3-11-90 3-11-91
5" 3.76m 3.71d(11.3) 3.02,3.73 -
4.26 m

6" 3.99m -

4,18 m
1" 5.18d(8.2) 5.28d(7.9)
21 3.93dd(8.2, 10) -
3/ 4.04m -
4" 4.28m -
5/ 3.76 m -
6" 4.25m, 4.37m -
1 5.05d(8.2) 5.77 d(1.3)
21 4.00m -
3/ 4.12 dd(10, 10) -
4" 4.07m -
5! 3.87m -
6" 4.22m, 4.46m 1.71d(6.2)
1HIHI 5.69 s
2HIHI 4'55 m
3IIIIII 445 m
A 4.25m
5/ 4.85dq(6.4,11)
6" 1.66 d(6.4)

Table 3-11-23: 'H 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 3.85brm(ov) 3.89m 3.84m 3.84m -

6 - 5.32brd(5.9) 5.31brd(5.2) 5.32brd(5.1)

7 - - - - 4.52brs

8 - - - - 2.16m

9 - - - - 2.44brs

15 4.54dd(10.8, 4.0) - - - -

16 4.59dd(8.9, 4.0) 4.58q-like(6.0)  4.42g-like(7.2) 4.40 g-like(6.8) -

18 1.18s 1.28s 1.08s 1.07 s 0.80s

19 0.71s 0.85s 0.92s 0.89s 1.44s

21 1.36d(6.9) 1.42d(6.8) 1.30d(6.4) 1.30d(6.5) 1.04d(6.8)

23 - 3.85dd(8.6,6.8) - - ax 1.95dd(13.1, 9.6)
eq2.67dd(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 3.34dd - - - ax 3.52 brt(12.0)
(10.6, 10.6) eq 3.62dd(12.0, 3.7)
eq 3.49brd(10.6)

27 0.65d(5.7) - - - 1.12d(6.4)

1! 4.84d(6.7) 4.79d(7.8)  4.80d(7.3)  4.88d(7.3)  4.92d(7.7)

6 - 1.60d(6.3) 1.61d(6.5) - -

1" 5.13d(7.9) 5.20d(7.6) 5.20d(7.7) 5.27 d(8.6)

1" 5.54d(7.6) 4.76d(7.7) 4.78d(7.9)

1" 5.18d(7.8)

1 5.77brs

6" 1.69d(6.2)

1 5.08d(7.7)

Table 3-11-24: 'H 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,ax0.78 0.75m, 1.50 0.79m,1.56m 0.78m, 1.55

2 1.72(ov), 1.98 m eq 2.01,ax1.63 1.57,1.98 m 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 3.40brd(12.1) 1.32,1.70 1.67,1.91 1.35,1.72
ax 1.45 g-like(12.1)

5 0.86 (ov) 1.23 0.90 0.90 0.94

6 0.87 (ov), 1.15m 3.69ddd 1.19 1.18 1.20
(10.8,10.8, 4.7)

7 0.82(ov),1.60(ov) eq2.65,ax1.16 1.29,2.52m 0.77m,1.51m 1.31,2.54m

8 1.76 m 1.92 1.69 1.40 1.71

9 0.99m 0.95 0.59m 0.48m 0.63m

11 2.37dd(14.0,14.0) eq2.22dd(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 1.60,1.07 m 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(0v) «@2.03,B1.54 4.24 1.96,1.29 4.27

16  4.40(ov) 4.36 g-like(6.7) 4.96dd(9.1,3.9) 4.87m 4.99

17 2.70dd(8.5, 6.7) 2.11m 1.89m 2.13m

18 0.99s 1.05s 0.96s 0.90s 0.98s

19 0.87s 0.76s 0.645s 0.85s 0.89s

20 2.22q(6.7) 1.90 2.75m 2.71m 2.76m

EBSCChost - printed on 2/13/ 20

23 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



3.11 Steroidal Saponins =— 407

Table 3-11-24 (continued)

H 3-11-93 3-11-95 3-11-99 3-11-100 3-11-101

21 1.33d(6.7) 1.34d(6.9) 1.26 d(6.9) 1.29d(6.9) 1.28d(6.9)

23 1.27 (ov), 1.59(ov) ax1.61,eq1.68 4.67brd(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  3.49dd ax 3.58dd

(10.4, 10.4) (10.8, 10.8)
3.59dd(10.4,3.3) eq3.46 dd(10.8, 3.3)

27 0.68d(6.1) 0.72d(5.8) 1.13d(6.4) 1.19d(7.2) 1.16 d(6.4)

1’ 4.88d(7.4) 5.10d(7.6) 4.84d(7.9) 4.87d(7.7) 4.84d(7.7)

2! - 4.05dd(8.3, 7.6) 4.40 4.41m 4.42m

3! - 4.23dd(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/ - 3.84ddd 4,00 3.96 3.95
(8.8,5.3,2.4)

6' - 4.42dd(11.8, 2.4) 4.20, 4.67 4.20,4.73m 4.22,4.72
4.32dd(11.8, 5.3)

1" 6.29brs 4.90d(7.8) 5.13d(7.9) 6.31brs 6.29brs

2" - 4.04dd(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" - 4.24dd(8.8, 8.8) 3.82 4.32m 4.36m

5" - 3.95ddd 3.82 4.93m 4.93m
(8.8, 5.3, 2.5)

6" - 5.54dd(11.6, 2.5) 4.24, 4,54 1.73d(6.1) 1.71d(6.2)
4.41dd(11.6, 5.3)

1" 4.96d(7.7) 5.56 d(7.8) 4.97 d(7.9) 4.99d(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" 5.34d(7.4) 5.28d(7.8) 5.34d(7.6) 5.33d(7.7)

oM _ 4.02 4.42 4.44

3 - 4.11 4.02 4.03

4 - 4.23 4.17 4.20

LR 4.02 4.67 4.69,3.58m

3.58 brd(12.2)

6" 4,50, 4.00

1" 5.19d(7.8) 5.21d(7.8) 5.21d(7.8)

2~ 3.96 3.98

3 - 4.07 4.09

A 4.11m 4.12

L 4.21,3.65m 4.25,3.67m
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408 —— 3 Saponins

Table 3-11-25: 'H 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 0.98dd, 1.77dd 0.90, 1.62 0.93,1.65brd 0.95,1.75 0.98m, 1.73m
2 1.87m, 2.08 m ax1.69, eq 2.02 ax1.72m 1.86m,2.00m 1.85m,2.07m
eq 2.07 brd
3 3.84m 3.79m 3.90m 3.82m 3.86m
4 2.75m 2.53dd(11.4, 4.1) 2.64dd(11.6,4.2) 2.74brs 2.73m
2.32m 2.40brt
6 5.31brs 5.33m 5.26 m 5.26 5.27 brd(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 1.50,2.16 m 1.48m
2.02 ddd(6.0,
7.0,13.0)
16  4.45t(7.0,7.2) 4.51m 4.49m 4.46m 4.54 g-like(7.5)
17 1.75m 1.74m 1.76m
18  0.96s 0.80 0.79s 0.94s 0.81s
19 1.09s 0.93 0.84s 1.07s 1.03s
20 2.28q 1.87 1.88m 2.26d(7.1) 1.94dq(7.0,
7.5)
21 1.23d(7.2) 1.12d(6.9) 1.11d(6.7) 1.21d(7.2) 1.12d(7.0)
1.12d(6.7)%
23 2.19m,1.70m  1.44,1.34 1.63,1.32 2.22m,1.68  1.63m, 1.66m
1.949,1.379
24 1.58m 1.87 1.64,1.54,1.64% 1.58 1.52m
25  1.60m 1.54m 1.55,1.53® 1.58 1.54m
26  3.51d(7.3) ax 4.03 brd ax 3.48(10.8) 3.49d(7.3) 3.49 brd(12.0)
eq 3.33d(10.4) eq 3.56 brd 3.57dd
ax 4.19brd®
eq3.34d(10.9)%
27 0.70d(5.9) 1.04d(7.1) 0.66d(5.1) 0.66 d(5.7) 0.68d(6.5)
1.04 d(7.0)9
1" 4.92d(7.5) 4.84 d(8.0) 4.89d(7.7) 4.91 4.92d(7.5)
2" 4.8t 5.78dd(9.7,8.0) 4.46dd(8.1,7.7)  4.19 4.18m
3" 4.21t 4.20 4.05dd(8.1,8.1)  4.19 4.12m
4" 430t 4.33 4.20dd(8.1,8.1)  4.40m 4.14m
5" 3.76dd 3.96 3.66m 3.64brd(10.1) 3.78m
6  4.17d,4.24dd  4.18m, 4.58m 4.35brd 4.28 4.03 brd(12.0)
4.24dd(10.5, 4.9) 4.17m
OAc 2.04 s(6'-0Ac)
1" 6.24brs 5.18d(7.9) 5.12d(7.8) 6.44brs 6.195s
2" 4.83brs 4.26dd(9.0,7.9) 4.13dd(8.7,7.8)  4.84m 4.70brs
3" 4.59dd 4.33dd(9.0,9.0) 4.29dd(8.7,8.7)  4.61m 4,57 dd(2.7,
9.4)
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Table 3-11-25 (continued)

3.11 Steroidal Saponins = 409

H 3-11-102 3-11-103 3-11-104 3-11-105 3-11-106
4" 4.33dd 4.16 dd(9.0, 8.8) 3.94dd(8.7, 8.7) 4.36m 4.331(9.5)
5" 4.92m 3.89m 3.91m 4,94 4.93m
6" 1.76d(6.2) 4.53brd 4.60brd 1.75d(6.2) 1.75d(6.4)
4.38brd 4.07dd(11.4, 6.2)
1" 5.90brs 5.69d(7.8) 5.20d(7.6) 6.08brs 5.06 d(7.5)
2" 4.85brs 4.21dd(9.1, 7.8) 4.02dd(9.1, 7.6) 4.64m 3.96 brt(8.0)
3" 4,79dd 4.25dd(9.1, 8.8) 4.09 dd(9.1, 9.0) 4.50m 4,15m
4" 4.96d 4.49dd(8.8,8.8)  4.20dd(9.1, 9.0) 4.18 4.49m
5" 4,23d, 4.43dd  3.94m 3.76 m 4,94 3.70m
6" 4.57dd(12.0, 4.5)  4.37brd, 4.56brd  1.59d(6.1) 4.42m, 4.48 m
4.52brd
1" 4.80d(7.2) 5.26 d(7.8) 5.25d(7.6) 5.86s
2" 3.95t(7.8,8.1) 3.93dd(9.0, 7.8) 4.08m 4.64brs
3" 4.10t(8.5,8.6) 4.40dd(8.9,7.8) 3.93m 4.67 dd(2.7,
9.4)
4" 4.16dd 4.19dd(9.0, 8.9) 4.07m 4.451(9.5)
5" 3.60t,4.27d 4.15dd(12.0, 5.9) 4.19 5.04dq(9.5,
6.0)
3.89m
6"" 4.55,4.27  1.74d(6.4)
1" 5.25d(8.0)
2! 4.13m
3/ 4.28(9.1)
4" 4.21(9.1)
5 3.80m
6" 4.35dd(5.0,
12.8)
4.42m

Dpata of C,5(S) configuration of compound 3-11-104 (Other data are from C,5 (R) configuration).

Table 3-11-26: 'H 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 0.921(10.7) 0.94(ov), 1.71m -
1.64
2 1.83m, 2.07m 1.84m,2.07m 1.65 - -
2.03brd(11.6)
3 3.86m 3.87m 3.83m 4.12m 3.96m
4 2.73m 2.73m 2.41brd(11.9) 2.65 dd-like -
2.70brd(13.3) 2.45m
6 5.27 brd(6.0) 5.26 brd(5.5) 5.34d(4.04) 5.27 brs 5.28 brs
7 1.40m 1.44m 1.82brd(10.9) - -
1.84m 1.85m 1.99m
8 1.51m 1.51m 1.44m 0.94 (ov) -
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410 — 3 Saponins

Table 3-11-26 (continued)

H 3-11-107 3-11-108 3-11-109 3-11-110 3-11-111
9 0.88m 0.88ddd 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  1.04d(4.0),1.63 2.08m -
14 1.39m 0.95m 1.02 2.20m 1.08m
15 1.51m 1.44m,2.00ddd 1.76,1.96m 4.43m -
2.00ddd (6.0, 7.0, 13.0)
(6.0, 7.0, 13.0)
16 4.50q-like(7.5) 4.29g-like(7.5) 4.461(7.5) - 4.53m
17 1.76m 1.56m 1.76 t(7.5) 0.94s 1.78dd(8.2, 6.6)
18 0.80s 0.94s 0.845s 0.92s 0.81s
19 1.03s 1.01s 0.76s 2.26d(7.2) 1.05s
20 1.89m 2.31dq(7.0,7.3) 1.90t(6.7) 1.22d(7.2) 1.93 dd(6.6, 8.2)
21 1.13d(6.6) 0.99d(7.2) 1.08d(6.9) - 1.13d(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 3.34brd(11.0) 3.67m 3.43brd(10.7) 3.49d like a3.51t(10.1)
4.04m 3.53d(8.5) B 3.58(10.1)
27  1.06d(6.6) 0.67 d(6.5) 0.63d(5.0) 0.67 d(5.4) 0.68d(4.9)
1" 4.93d(8.0) 4.93d(7.8) 4.83d(7.6) 4.98d(7.8) 4.98d(7.7)
2" 4.20m 4.19m 3.881(8.6) 4.05m -
3" 4.14m 4.13m 4.041(8.8) 4.311(8.8) -
4 4.16m 4.16 m 4.271(9.2) 4.37(9.2) -
5 3.80m 3.80m 3.411(9.0) 3.90m -
6  4.04m,4.17m  4.07brd(12.0)  4.00dd(3.5,11.7) 4.59dd(3.8,12.1) 4.41d(6.4)(2H)
4.18m 4.11d(11.7) 4.45m
1" 6.20s 6.20s 5.74brs 5.14d(7.7) 6.30brs
2" 4.72brs 4.71brs 5.07brs 4.02m -
3" 4.56dd(3.0,9.0) 4.58dd(3.0,9.0) 5.54dd(2.8,9.3) 3.86m -
4" 4.341(9.0) 4.341(9.0) 4.48d(4.7) 4.18m -
5" 4.94m 4.93m 4.92d(3.1) 4.25dd(5.0,11.1) -
6" 1.76d(6.0) 1.75d(6.0) 1.58d(6.1) 1.69d(6.1)
1" 5.06d(8.5) 5.06 d(7.8)
2" 3.98brt(7.8) 3.98 brt(7.8)
3" 4.14m 4,13 m
4" 4.45m 4.46m
5" 3.73m 3.71m
6" 4.43m,4.49m  4.43Dbrd(11.5)
4.50m
1" 587s 5.87s
2" 4.66brs 4.65brs
3" 4.51m 4.51brd(9.5)
4" 4.341(9.5) 4.341(9.5)
5" 4,99 m 4.99dq(6.0, 9.5)
6" 1.71d(6.0) 1.71d(6.0)
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3.11 Steroidal Saponins =— 411

Table 3-11-27: 'H 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 5.32brs 5.24brd 5.32brd 5.26 brd 5.32brd
9 0.94m - - - -
12 - 3.49m 3.56m 3.50m 3.57m
14 1.11m - - - -
16 4.57m 4.56m 4.60m 4.65 dd-like 4.67m
(6.8,13.7)
17 1.82dd(7.8, 7.0) - - - -
18 0.87s 1.02s 1.15s 1.00s 1.11s
19 1.07s 1.00s 1.15s 1.00s 1.09s
20 1.96m - - - -
21 1.14d(7.0) 1.36brs 1.43brs 1.33d(6.2) 1.52d(6.4)
26 a3.501(10.3) - - 4.43 d(9.6) -
B 3.58t(11.9)
27 0.68d(5.3) 0.63brs 0.69brs 0.88d(6.2) 1.18d(6.3)
26-OMe 3.445s
1’ 4.95d(8.0) 4.86d(6.2) 4.92d(7.9) 4.83d(6.2) 4.95d(6.1)
6' a 4.89dd(7.6, 4.6) - - - -
B 4.70dd(4.6, 7.6)
1" 6.27brs 6.33s 6.29s 6.28s 6.415s
6" 1.66d(6.1) - - - -
1" 5.79s 5.20s 5.74s 5.87s
2a 2.37(7.6)
3a~15a 1.24~1.27 (ov)
16a 0.891(7.3)

Table 3-11-28: 'H 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  4.82dd(11.7,4.6) 0.99m,1.76 m  0.92,1.67 ax 0.92 dt 0.83,1.63
(2.5, 13.0, 12.0)
eq1.66m
2 ax1.89brd(11.7) 1.84m,2.01m  1.52,2.04 ax1.64m,eq1.84m  1.72dd(4.0,
14.5)
eq2.49m 2.07 t(14.5)
3 3.95m 3.83m 3.77 3.83m 3.811(7.5)
4 2.61dd(11.6,4.3) 2.72m 2.58d(11.9) ax2.38m 2.56d(11.9)
2.40t(11.6) 2.79m 2.65d(11.9) eq2.68ddd 2.64d(11.9)
(1.2,5.8,13.5)
6 5.44m 5.32brs 5.28d(4.2) 5.28d(5.0) 5.28d(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 ax1.85m 1.47
1.45 1.93m 1.86 eq2.06m 1.86
8 1.44 1.69m 1.50 1.52d(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 2.16dd(3.9, 7.0) 2.16
14  0.98m 2.12m 1.97 1.14d(5.7) 1.96
15 1.38m, 1.93m 1.58m, 2.14m 1.43,2.14m a1.85m 1.42m, 1.45
B 1.45d(7.0)
16  4.48m 4.64m 4.42 4.66dd(7.1,15.7) 4.42t(7.4)
17 1.71dd(8.5,7.5) 3.07dd(7.2, 8.4) 2.25m
18 0.81s 0.94s 0.88 1.23s 0.85s
19 1.04s 1.08s 0.98s 0.85s 0.95s
20 1.87 2.02m 2.21d(7.6) 3.211(6.9) 2.26d(7.3)
21 1.18d(7.0) 1.18d(7.2) 1.18d(7.1) 1.48d(6.9) 1.16 d(7.4)
23 1.45 1.70m nd 4.10m 1.98
1.33 nd 2.31dd(12.4,
4.7)
24 217 1.58(ov) 1.52 ax2.25m 3.98dd(5.0,
5.0)
1.87 nd eq1.93m
25  1.55m 1.58 (ov) 1.50 1.85m 1.78m
26 ax4.03dd 3.51m 3.43 ax 4.04 dd 3.50dd
(11.2, 2.6) 3.57m 3.48 (11.0, 2.6) (11.1,11.6)
eq3.34d(11.2) eq 3.31d(11.0) 3.58dd(4.5,
11.1)
27 1.05d(6.9) 0.68d(4.8) 0.62d(5.1) 1.10d(7.2) 0.98d(6.4)
OAc  2.03s(1-0Ac) 1.94 brs(6'-0Ac)
1" 4.87d(7.6) 4.91d(6.6) 4.73d(7.8) 4.93d(7.8) 4.73d(7.8)
2" 4.40dd(8.7,7.6) 4.19m 3.90 3.98dd(7.8,8.9) 3.83dd(8.8,
7.8)
3’ 4.08dd(9.1,8.7) 4.20m 4.05t(9.0) 3.69dd(8.8,9.4)  4.01t(8.8)
4 4,56 4.39m 3.76 4.48dd(9.3,9.4) 3.821(8.8)
5" 3.95 3.57m 3.90 4.23m 3.76m
6  4.16,4.60 4.04m,4.16m  4.62dd(5.2,11.9) 4.12dd(2.9,11.9) 4.18dd(5.2,
12.1)
4.75d(11.9) 4.28dd(6.2,11.9) 4.35d(12.1)
1" 5.15d(7.9) 6.38brs 5.70brs 5.92bs 5.58brs
2" 4.43dd(8.8,7.9) 4.84m 4.75 4.71bd(3.3) 4.66brs
3" 4.15dd(9.0,8.8) 4.63m 4.41 4.60dd(3.3,9.3)  4.67
4" 3.79dd(9.5,9.0) 4.37m 4.24 4.36dd(9.3,9.3) 4.21
5" 3.86ddd 4.92 (ov) 4.65 5.04dq(9.3,6.2)  4.64

(9.5, 6.8, 3.1)
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Table 3-11-28 (continued)

3.11 Steroidal Saponins = 413

H 3-11-115 3-11-116 3-11-117 3-11-120 3-11-121
6" 4.50dd(11.6, 1.7) 1.76 d(6.0) 1.58d(5.9) 1.73d(6.2) 1.56d(5.9)
4.02dd(11.6, 6.8)
1" 5.60d(7.5) 5.82brs 5.63brs 5.63brs
2" 4.14dd(9.1, 7.5) 4.54m 4.64 4.61brs
3" 4.21dd(9.1, 8.8) 4.52m 4.72 4.71
4" 4.08t® 4.43dd(9.0, 9.6) 4.241(9.2) 4.22
5" 3.92m 4.91 (ov) 4.70m 4.68
6" 4.56 brd 1.58d(5.4) 1.66d(5.9) 1.66 d(5.9)
4.35dd(11.6, 1.8)
1" 5.23d(8.1) 6.27 brs
2" 3.95dd(8.7, 8.0) 4.89m
3" 4.06dd(8.9, 8.7) 4.50dd(3.0, 9.6)
4 4.10ddd 4.29.dd(9.0, 9.6)
(11.3, 8.9, 4.4)
5! 4.21dd(11.3, 4.9) 4.35m
3.66dd(11.3, 10.2)
6" 1.59 d(6.0)
Dpistorted t.
Table 3-11-29: 'H 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 4.87dd(11.8, 4.3) 1.70m 2.02 1.42 m (ov)
0.95m 1.53 1.78 m (ov)
2 1.94m ax1.95m 2.06 m 2.0 1.14 m (ov)
2.08m eq2.57m 1.84m 1.75m (ov)
3 3.82m 3.98m 3.90m 4.82 4.28 m (ov)
4 2.77m 2.63dd(11.9, 4.1) ax 2.68brd 2.9~3.0 1.77 m (ov)
2.42brt eq2.74brd 2.58~2.61 1.77 m(ov)
5 2.16brs
6 5.40s 5.44m 5.30d(3.6) 4.25d 1.46 m (ov)
1.84 m (ov)
7 1.64m 1.72m 1.43 m(ov) 5.66 d(5) 0.91 m (ov)
1.98m 1.44m 1.20 m (ov)
8 1.64m 1.48m 1.64m 2.46 1.48 m (ov)
9 0.97m 1.13m 0.88m 1.59 1.25m(ov)
11 1.79m 1.27m eq1.42m 1.69~1.72 1.16 m (ov)
1.84m 1.28 m (ov)
12 1.54m 1.65m 1.68 m (ov) 1.93~1.94 1.05m (ov)
1.08 m 1.66 m (ov)
14 2.08m 1.01m 1.05m 1.78~1.80 1.08 m (ov)
15 1.52m 1.99m 1.43 m (ov) 4.52 1.43 m(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  4.491(6.8) 4.58g-like(7.0)  4.82m 1.83~1.85 4.63 dt(6.8, 7.6)
17 1.79dd(8.4,7.2) 1.80m 0.75s 1.86 dd(6.8, 7.6)
18 0.98s 1.02s 0.81s 1.49s 0.84s
19 1.10s 1.03s 1.09s 1.88 0.97s
20  2.25q(7.2) 2.98q 1.94m 1.08d(6.5) 1.99dq(6.8, 7.0)
21 1.25d(7.0) 1.19d(7.0) 0.69 d(4.8) - 1.08d(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 2.24brd(12.0)
1.83m 2.70td(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 4.06d(12.0)
3.90m (10.5, 2.4) 3.50m 3.51~3.53 4.49d(12.0)
eq 3.48d(10.5)
27 3.65dd(7.1,10.5) 1.37d(7.0) 1.30d(7.2) 0.65~0.66d(6) 4.80brs
3.70dd(4.9, 10.5) 4.82brs
OAc 2.03 5(1-0Ac)
1" 4.93d(6.8) 4.80d(7.7) 4.90d(7.8) 4.85d(8) 4.88d(8.0)
2" 4.20m 4.51dd(9.1,7.7) 4.08dd(9.1,7.8) 4.21 4.27 dd(9.2, 8.0)
3" 4.19m 3.98 4.19m 4.05~4.06 4.28dd(9.2, 9.2)
4 4.06m 3.95 4.08m 4.05~4.06 4.38dd(9.1, 9.1)
5 3.90m 3.70m 3.74m 3.99 3.62brd(9.0)
6  4.28m 1.60d(6.4) 4.44 m(2H) 4.32~4.38 4.07 dd(3.6, 12.0)
4.23~4.24 4.23brd(12.0)
1" 6.35brs 5.10d(7.7) 5.81brs 6.38 5.45d(7.8)
2" 4.28m 4.10dd(8.4,7.7) 4.72brs 4.57~4.59 4.07 dd(7.8, 8.6)
3" 4.46m 4.21dd(8.8,8.4) 4.51m 4,79 4,25dd(8.9, 8.9)
4" 430m 4.26dd(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 3.97ddd
(2.7,5.1,9.2)
6" 1.75d(6.6) 4.46brd 1.75d(6.6) 1.75d(6) 4.45dd(5.2, 12.0)
4.30brd 4.58dd(2.7, 12.0)
1" 5.10d(7.7) 5.28d(7.5) 5.75brs 5.07 d(7.5) 5.82brs
2" 4.02m 4.06dd(9.1,7.5) 4.80m 3.97~3.99 4,67 brs
3" 4.05m 4.14dd(9.3,9.1) 4.57m 4.14~4,15 4,55dd(3.8, 9.1)
4" 410m 4.22dd(9.1,9.1) 4.44m 4.10~4.08 4.,35dd(9.2,9.2)
5" 3.85m 3.77m 4.83m 4.23~4.24 4.93dq(6.2,9.2)
6" 4.20m 4.52brd 1.68d(6.6) 4,57~4.59 1.66 d(6.2)
4.38brd
1" 5.24d(7.8)
2 4.08m
3" 4,19 m
4 4.33m
5 3.74m
6" 4,33 m(2H)
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3.11 Steroidal Saponins = 415

Table 3-11-30: *H NMR spectroscopic data of steroidal saponin 3-11-127.

H 3-11-127 H 3-11-127

2 4.30m 24 ax2.24,eq2.72

3 4.46m 26 ax 4.02d(11.6), eq 4.45t(11.6)
16 4.60m 27 4.78s,4.82s

18 0.78s 1’ 4,98d(7.8)

19 0.92s 2! 4.66(8.0)

21 1.06d(8.0) 1" 5.28d(7.6)

Table 3-11-31: Cos, MFs, and TSs of steroidal saponins 3-11-128~3-11-157.

No. Compounds MFs Test Refer-

solvents ences

3-11-128 (25R)-3B-hydroxy-5a-spirostan-1B-yl-B-D- C33H5,09  C5DgN [326]
glucopyranoside

3-11-129 (25R)-3B-hydroxyspirost-5-en-1B-yl-O-a-L- C43Hgg016 Cs5DsN [326]

rhamnopyranosyl-(1—2)-0-[3-D-xylopyranosyl-
(1—3)]-a-L-arabinopyranoside

3-11-130 atropuroside A C3gHgp0413 C5DgN [276]

3-11-131 (245,255)-3B,24-dihydroxyspirost-5-en-18-yl-0-a-L-  C3gHgo013 C5DsN [326]
rhamnospyranosyl-(1—2)-a-L-arabinopyranoside

3-11-132 (24S5,255)-3B,24-dihydroxyspirost-5-en-18-yl-0-a-L-  C43Heg017 C5DsN [326]

rhamnopyranosyl-(1—2)-0-[B3-D-xylopyranosyl-
(1—3)]-a-L-arabinopyranoside

3-11-133 atropuroside B C3gHgp014 C5DsN [276]
3-11-134 atropuroside C C35H50049 CsDsN [276]
3-11-135 5a-spirost-25(27)-ene-13,3a-diol-1-0-{0-a-L- C44H7004¢  Cs5D5N- [327]
rhamnopyranosyl-(1—2)-0-[B-D-xylopyranosyl- CD5;0D
(1—3)]-B-D-fucopyranoside} (11:1)
3-11-136 atropuroside D C33H50049 C5DgN [276]
3-11-137 atropuroside E C33H5004; C5DgN [276]
3-11-138 draconin A C44Hg, 047 CDClg [328]
3-11-139 draconin B C4Hg2046 CDClg [328]
3-11-140 draconin C CuoHeo015 CsDsN [328]
3-11-141 hemeroside A C3gHg2015 CsDsN [305]
3-11-142 surculoside B C39Hg,044 Cs5DsN [329]
3-11-143 surculoside C C45H7,043 CsDsN [329]
3-11-144 namonin A C57Hg, 056 CsDsN [274]
3-11-145 namonin B C57Hg, 056  CsDsN [274]
3-11-146 namonin C C44Heg013  CsDsN [274]
3-11-147 namonin D C46H70019 CsDsN [274]
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416 —— 3 Saponins

Table 3-11-31 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-11-148 (23S,245)-spirosta-5,25(27)-diene-18,38,23,24- CsoH74,05; CsDsN- [330]
tetrol-1-0-{0-(2,3,4-tri-O-acetyl-a-L- CDs0D
rhamnopyranosyl)-(1—2)-a-L-arabinopyranosyl} (11:1)
24-0-B-D-fucopyranoside
3-11-149 deistelianoside B C4oH760,, C5DsN [320]
3-11-150 spilacleoside A CseHgp 0,4 C5DsN- [331]
CD5;0D
(10:1)
3-11-151 spilacleoside B Cs6Hgy 0,4 C5DsN- [331]
CD;0D
(10:1)
3-11-152 padelaoside A C5oHgo0,4 Cs5DsN [332]
3-11-153 padelaoside B C5oHgo0,4 Cs5DsN [332]
3-11-154 wattoside G C3,Hs5504;  CsDsN [317]
3-11-155 (25R)-3B-hydroxy-5a-spirostan-6a-yl-O-B-D- C3gHg2043 C5DsN [308]
xylopyranosyl-(1—2)-B-D-glucopyranoside
3-11-156 (23S,25R)-spirost-5-ene-3f3,23-diol-23-0-{0-B-D- C39Hg2044 Cs5DsN [333]
glucopyranosyl-(1—6)-B-D-glucopyranoside}
3-11-157 wattoside | C39Hg4015 CsDsN [317]

b JeOL
\_"/Ho 3-114129 R=H
3-

HO &n 11132 R=OH

3-11-130

311133 3-11-134
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3.11 Steroidal Saponins =— 417

wd &4o M 311135
HO
o
HO™ o OHOH
) o R' R?
Lﬂ/ 3-11-138 Ac Ac
R20” & HO 3-11-139 Ac H OH
: OAc 3-11-141
OR 311140 H H

3-11-142

R' R2?
3-11-144 Ac H
3-11-145 H Ac

R' R?
311146 H H
311147 H Ac
3-11-148 Ac Ac
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418 — 3 Saponins

3-11-149

3-11-150 R = 3-11-151 R =

5

3-11-152

3-11-153 k 3-11-154
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3-11-157

3-11-155

3.11 Steroidal Saponins

Table 3-11-32: H NMR spectroscopic data of steroidal saponins 3-11-128~3-11-132.

— 419

H 3-11-128 3-11-129 3-11-130 3-11-131 3-11-132
1 3.98dd(11.5,4.2) 3.82dd(12.0,3.9) 3.71d(9.6) 3.84dd(12.1, 3.83dd(12.0,
3.9) 3.9)
2 - - 4.491(9.6) - -
3 3.90brm(22.3) 3.89brm(21.2) 3.85m 3.87 m(19.5) 3.88 m(20.0)
4 - - a2.59dd(5.7,11.9) - -
B 2.76 brt(11.9)
6 - 5.58 brd(5.7) 5.59 brd(5.7) 5.58 brd(5.7) 5.58 brd(5.7)
11 - - a2.88brd(9.6) - -
B 1.61brd(9.6)
14 - - 1.17m - -
15 - - a2.10m,B1.51m - -
16 4.54m 4.52 g-like(7.4) 4.52m 4.54 g-like(7.4)  4.54 q-like(7.4)
18 0.85s 0.85s 0.91s 0.86s 0.85s
19 1.03s 1.43s 1.35s 1.44s 1.425s
20 - - 1.95m - -
21 1.10d(6.9) 1.09d(7.0) 1.10d(6.9) 1.12d(7.0) 1.12d(6.9)
23 - - - ax1.98dd ax 1.97 dd
(12.7,12.2) (12.7,12.1)
eq2.31dd eq 2.30dd
(12.7, 4.7) (12.7,4.7)
24 - - - 4.01ddd 4.01ddd

(12.2,10.5, 4.7)

(12.1,10.3, 4.7)
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420 — 3 Saponins

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 3.51dd ax 3.48dd o 3.56m ax 3.59dd ax 3.59dd
(10.6, 10.6) (10.5,10.5) B 3.48t(10.5) (11.3,11.3) (11.3,11.3)
eq 3.58dd eq 3.56dd eq 3.69dd eq3.71dd
(10.6, 2.9) (10.5, 2.6) (11.3, 4.8) (11.3,3.3)
27  0.70d(5.3) 0.68d(5.3)  0.67d(5.4) 1.08d(6.5) 1.08d(6.5)
1 5.05d(7.7) 4.73d(7.3)  5.57d(7.9) 4.73d(7.3) 4.74d(7.3)
2! 4.03dd(8.9,7.7) - 4.27t(8.1) - -
3! 4.24dd(8.9, 8.9) - 4.13m - -
4! 4.15dd(8.9, 8.9) - 4.13m - -
5’ 3.88ddd - 3.56m - -
(8.9, 5.8,3.3)
6  4.59dd(11.5,3.3) 1.74d(6.2)
4.36dd(11.5, 5.8)
1" 6.34brs 6.51brs 6.34brs 6.34brs
2" - 4.79dd(1.3,3.3) - -
3" - 4.72dd(3.3,9.2) - -
4" - 4.341(9.2) - -
5" - 4.90m - -
6" - 1.79d(6.2) 1.75d(6.1) 1.74d(6.2)
1" 4.98d(7.5) 4.98d(7.5)
Table 3-11-33: 'H 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 3.71d(9.5) 3.59.d(9.2) 4.35dd(11.5,4.3)  3.56d(9.2) 3.54d(10.0)
2 4.51t(9.5) 4.30t(9.2) ax 2.20ddd 4.291(9.2) 4.28 brt(10.0)
(12.5,12.5,2.7)
eq 2.45 brdd
(12.5, 4.3)
3 3.82m 3.88m 4.25brd(2.7) 3.92m 3.91m
4  a2.59dd a2.61dd ax 1.61 brdd o 2.63dd a2.63dd
(5.6,12.3) (5.8,12.7) (13.5,13.5) (5.7,13.2) (5.6, 12.9)
B2.76%(12.3) B2.79t(12.7) eq1.52brd(13.5) B2.79brt(13.2) B 2.78brt(12.9)
5 1.98
6 5.58brd(5.5) 5.63brd(6.0) ax1.25 5.64brd(5.5) 5.63 brd(5.5)
eq1.33
7 - 1.92dd(5.8,12.7) ax0.92dddd(13.1, - -
13.1,13.1,3.5)
eq1.59
8 - - 1.60 - 2.02m
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Table 3-11-33 (continued)

3.11 Steroidal Saponins = 421

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 «3.03brd(10.0) «3.12brd(9.9) ax1.36 a3.10brd(12.4) a3.07 brd(10.8)
B1.69m B1.63m eq 3.20 brdd B1.48m B1.58m
(13.8,3.2)
12 - 2.38m ax 1.23,eq 1.57 - -
14 2.20m 2.21m 1.14 - -
15 a2.20m a2.21lm a2.00 a2.03m a2.0lm
B1.51m B1.53m B 1.40 B1.53m B1.51m
16 - 4.481(6.5) 4.50 g-like(6.8) 4.48m 4.48~4.55m
17 1.79dd(8.6,6.8)  1.86m -
18 1.05s 1.02s 0.83 0.87s 0.86s
19 1.40s 1.29s 1.20 1.25s 1.23s
20 2.29q(7.1) 2.27q(7.1) 1.93 1.90m 2.01m
21 1.23d(7.1) 1.20d(7.1) 1.01d(7.0) 0.96 d(6.8) 0.99d(10.7)
23 - - 1.78,1.74 - 5.03dd(5.8, 11.8)
24 - - ax 2.68ddd a2.71brt(10.9) «2.05t(11.8)
(13.0, 13.0, 5.4) B2.23brd(10.9) B2.42dd
eq 2.23brd(13.0) (5.8,11.8)
26 3.47~3.51m 3.51 m(2H) 4.43brd(12.1) 4.02brd(12.4)  4.22brd(12.1)
3.99brd(12.1) 4.44,d(12.4) 4.48~4.55m
27 0.66d(5.5) 0.67d(5.7) 4.80brs 4.77 brs 5.04brs
4.77 brs 4.81brs 5.66brs
1" 5.55d(7.9) 5.38d(7.5) 4.71 d(8.0) 5.35d(7.9) 5.33d(7.9)
2" 4.28t(7.9) 4.06~4.11m  4.53dd(9.5,8.0)  4.55m 4.48~4.55m
3" 4.04m 4.06~4.11m  4.01dd(9.5,2.9)  4.14brd(8.6) 4.13brd(9.5)
4 4.04m 4.06~4.11m  4.16brd(2.9) 4.61brs 4.61brs
5" 3.47-3.51m 3.51m 3.60brq(6.3) 4.02brd(12.4)  4.03m
4.07dd(5.6,11.0) 4.06~4.11m
6 1.43d(6.3) 4.40m 4.37brd(12.1)
4.55m 4.48~4.55m
1" 6.51brs 6.27 d(1.1)
2" 4.79dd(1.3, 3.3) 4.70dd(3.5, 1.1)
3" 4.73dd(3.3,9.4) 4.48dd(9.4, 3.5)
4" 4.35t(9.4) 4.19dd(9.4, 9.4)
5" 4.90m 4.75dq(9.4, 6.2)
6" 1.80d(6.1) 1.70d(6.2)
1" 4.92d(7.5)
2" 3.82dd(8.6, 7.5)
3" 3.98 dd(8.6, 8.6)
4" 4,03 ddd
(10.1, 8.6, 5.3)
5" 4.23dd(11.3, 5.3)

3.62dd(11.3, 10.1)
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422 — 3 Saponins

Table 3-11-34: 'H 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 3.37dd(4,11.7) 3.34dd(3.8,11.5) 3.78m 4.23d(2.0) 3.83dd(11.5,
3.9)
2 ax 1.84dd, ax 2.16, eq 2.62 ax 2.35,eq 2.65 ax4.11dd(2.0,
eq2.19m 9.2)
3 3.50 3.45ddd 3.80m 4.60ddd 3.91 brm(ov)
(2.3,2.9,9.5) (4.0,9.2,11.5)
4 2.23m, 2.34m 2.21brs 1.25, 1.55 ax 2.22ddd -
(10.0,11.5,11.5)
eq 1.86ddd
(4.0, 4.0, 11.5)
5 2.06m
6 5.57 d(5.8) 5.57 d(5.8) 5.49d(5.5) ax1.26m, 5.60brd(5.7)
eq1.71m
7 1.52,1.97 1.52,1.97 1.51 ax1.06m, -
eq1.26m
8 1.55m 1.55m 1.50 1.58 br dd(4.0, -
10.0)
9 1.24 1.181(7.0) 1.49 1.44 brdd(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 ax0.95m -
eq 1.62 brdt(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 1.31ddd(4.0, -
6.0,11.0)
1.96 ddd(5.0,
6.0,11.0)
16 4.50dd(7.2, 4.49dd(7.2,15.3) 4.52m 4.53ddd -
15.4) (6.0, 6.0, 8.6)
17 1.73dd(6.7, 1.73brd(9.6) 1.69m 1.76dd(6.5,8.6) -
8.6)
18 0.85s 0.85s 0.98s 0.77s 0.82s
19 1.06s 1.06s 1.365s 1.39s 1.24s
20 2.65m 2.65m 2.66m 1.95dd(6.5, 7.0) -
21 0.94d(7.0) 0.94d(7.0) 1.06 d(7.0) 1.10d(7.0) 1.05d(6.9)
23 3.50 3.51d(3.1) 3.88d(4.9) ax 2.12dd(9.0, 2.10d-like
11.0) (8.8) (2H)

eq 2.11dd(s.0,
11.0)
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Table 3-11-34 (continued)

3.11 Steroidal Saponins =— 423

H 3-11-138 3-11-139 3-11-140 3-11-141 3-11-142
24 4.26m 4.24m 4.16m 4.81ddd 4.81 td-like
(4.0, 9.0, 5.0) (8.5, 5.0)
25 2.27 ddt -
(2.0, 4.0, 6.0)
26 ax4.35d(12.0) ax4.34d(12.9) 3.95s,3.985 ax 3.52dd(2.0, -
11.0)
eq3.85d(12.9) eq3.85d(12.8) eq 3.95dd(2.0,
11.0)
27 5.05brs 5.02s 5.04d(1.4) 1.32d(6.0) 1.32d(7.0)
5.11brs 5.10brs
1 4.26d(7.6) 4.24d(7.3) 4.62d(8.0) 5.12d(7.3) 4.74d(7.7)
2" 3.62dd(7.7, 3.61d(7.7) 4.51m 4.52dd(7.3,8.9) 4.32dd(9.3,
8.5) 7.7)
3" 3.68dd(7.0, 3.68dd(8.8,3.6) 4.07 4.15dd(3.6,8.9) 4.06
3.1)
4 3.80brs 3.79brs 4.06 4.25ddd 3.89
(1.5,2.2,3.6)
5" 3.94dd(12.8, 3.92dd(12.8,1.9) 3.58dd(12.0,0.5) 3.81dd(1.5, 3.75brq(6.3)
2.2) 12.1)
4.32m 4.32m 4.20m 4.35dd(2.2,
12.1)
6 1.57 d(6.3)
1" 5.46d(1.9) 5.36 d(1.9) 6.17d(1.2) 5.03d(7.5) 5.04d(7.7)
2" 5.21dd(3.2, 5.19d(3.3) 5.96dd(1.5,3.5) 4.05dd(7.5,8.3) 4.06dd(8.8,
1.8) 7.7)
3" 5.46dd(10.1, 5.21s 4.73dd(8.6,3.5) 4.26dd(8.3,9.3) 4.26dd(9.1,
3.4) 8.8)
4" 5,05dd(10.0, 4,15m 4,19m 4.30dd(8.5,9.3) 4.31dd(9.1,
9.8) 9.1)
5" 430m 4,15m 4.81m 3.92ddd 3.92m
(2.3, 5.0, 8.5)
6" 1.22d(6.3) 1.33d(6.1) 1.70d(6.1) 4.38dd(5.0, 4.48brd(11.6)
12.0) 4.38
4.47 dd(2.3,
12.0)
OAc 1.99s5(2"”-0Ac) 2.115s(2"-0Ac) 1.915(2"-0Ac)

2.05s(3"-0Ac)
2.15s(4"-0Ac)

2.06 s(3"-0Ac)
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Table 3-11-35: 'H 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 3.81dd(11.9,4.1) 3.77m 3.76m 3.81m 3.83dd(11.6,
3.6)

3 3.88brm(21.8)  3.87m 3.84m 3.85m 3.85m

6  5.59brd(5.6) 5.61d(5.4) 5.61d(5.5) 5.56 d(5.2) 5.63d(5.5)

16 - 4.49m 4.60m 4.59m 4.57m

17 - - 1.69dd(9.5,6.8) - -

18 0.82s 0.95s 0.95s 0.93s 0.95s

19 1.44s 1.32s 1.34s 1.40s 1.38s

21 1.04d(6.9) 1.07 d(6.1) 1.06 d(6.1) 1.06 d(7.1) 1.07 d(7.0)

23 2.09d-like(9.3) 3.94d(6.9) 3.95m 3.96d(3.2) 3.97m

24 4.81 td-like 4.78d(3.9) 4.77 d(2.7) 4.78d(3.2) 4.80m

(9.3, 4.9)

26 - 4.82d(10.0) 4.82d(11.7) 4.82d(11.5) 4.83d(11.8)
3.96m 3.96m 3.98d(11.5) 4.01d(11.8)

27 1.31d(6.9) 5.23 brs 5.23brs 5.24brs 5.25brs
5.10brs 5.08 brs 5.09 brs 5.10 brs

1" 4.68d(7.8) 4.59d(7.5) 4.57 d(7.6) 4.68d(7.5) 4.68d(8.0)

2" 4.54dd(9.2,7.8) 4.47dd(8.0,7.5) 4.50m 4.55m 4.52m

3" 4.11dd(9.2,2.9) 3.98m 3.95m 4.11m 4.12m

4" 3.90brd(2.9) 4.33m 4.31m 4.13m 3.88m

5 3.67brq(6.3) 4.19m 4.20m 4.24d(11.7) 4.27 m
3.64m 3.60m 3.64d(11.7) 3.65m

6  1.51d(6.3)

1" 6.39brs 6.35d(1.2) 6.47 brs 6.31brs 6.39brs

2" 4.76brd(3.5) 5.99dd(3.4,1.2) 6.08dd(3.2,1.5) 4.70m 4.67m

3" 4.66dd(8.9,3.5) 5.86dd(10.2,3.4) 5.89dd(10.2,3.2) 4.59m 4.72m

4" 4.32dd(9.3,8.9) 5.55t(10.2) 5.63m 4.28m 5.801(9.6)

5" 4.91dqg(9.3,6.1) 4.93m 4.97m 4.80m 4.90m

6" 1.75d(6.1) 1.39d(6.1) 1.42d(6.1) 1.70d(5.6) 1.41d(6.3)

OAc 1.995(2"-0Ac) 1.865(2""-0Ac) 1.98s(4"-0Ac)

2.03s(3"-0Ac) 1.925(3"-0Ac)
2.12s(4"-0Ac) 2.115(4"-0Ac)
1.925(3""-0Ac) 2.03s(4"""-0Ac)

1" 5.04d(7.7) 4.80d(7.3) 4,78d(7.3) 5.15d(7.8) 5.17.d(7.9)

2" 4.06dd(8.9,7.7) 3.76m 3.701(7.3) 4.,381(7.8) 4.381(7.9)

3" 4.26dd(9.3,8.9) 5.541(9.2) 4,091(7.3) 4.04dd(7.8,2.9) 4.05dd(7.9,

3.3)

4" 4.32dd(9.3,9.3) 4.05m 5.16m 3.96m 3.97m

5" 3.92ddd 4.20m 4.16m 3.75q(6.4) 3.76m
9.3, 4.5,1.9) 3.60m 3.47 d(10.9)

6"  4.48dd(11.6,1.9) 1.47 d(6.4) 1.48d(6.5)
4.39dd(11.6, 4.5)

1" 5.12d(8.1) 5.15d(7.8)

21 4.38dd(10.6, 8.1) 4.38t(7.8)

3 4.03m 4.04dd(7.8, 3.4)

4" 3.96 m 3.94m

5" 3.75m 3.74m

6" 1.46d(6.4) 1.46d(6.3)
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Table 3-11-36: 'H 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 3.76dd(11.9, 3.77dd(12.1, 3.84dd(3.9, 3.84dd(3.9, ax 1.10,eq 1.80
3.9) 4.0) 12.0) 12.0)
2 ax22.17¢- 2.33q(11.8) 2.34m,2.62m 2.62m eq 2.08,ax 1.78
like(11.9)
eq 2.63 brdd 2.70m 2.35dd(12.4,
(11.9,3.9) 24.1)
3 3.80m 3.84m 3.71m 3.72m 3.83m
4  ax2.65dd 2.66brd(11.7) 2.51m, 2.64m 2.53m,2.64m ax2.57dd
(12.2,12.2) 2.54dd(12.1, (13.2,13.2)
4.0)
eq2.57dd eq2.61dd
(12.2,4.3) (13.2, 4.6)
6 5.60 brd(5.6) 5.55d(5.2) 5.54d(6.0) 5.54d(5.7) 5.35brd(4.9)
7 o1.48 1.46,1.74m 1.39m,1.71m 1.39m,1.71m a1.85,51.52
B 1.79brdd
(12.4,5.6)
8 1.48 1.48 1.46m 1.45m 1.57
9 1.44 1.51d(2.0) 1.60m 1.59m 0.95
11 ax1.55 1.54d(5.3) 1.58m, 2.80m 1.60m, 2.80m ax 1.40,eq 1.47
eq2.80brd(10.8) 2.88brd(12.6)
12 ax1.26ddd 1.27 m, 1.57 1.46m, 1.90m 1.45m,1.92m ax1.19,eq1.79
(11.6,11.6, 3.4)
eq 1.57 brdd
(11.6,3.2)
14 1.07 1.09m 1.16m 1.16m 1.11
15 «1.80,51.38 1.23m, 1.56 1.43m, 1.79m 1.46m, 1.79m a1.99,51.48
16 4.61q-like(7.5) 4.57 4.57m 4.57m 4.61 qg-like(7.7)
17 1.68dd(8.6,6.7) 1.70d(7.3) 2.00m 2.00dd(8.3, 1.94dd(8.5,7.7)
6.1)
18 0.95s 0.92s 1.10s 1.11s 1.19s
19 1.32s 1.37s 1.36s 1.37s 0.99s
20 2.84 2.831(6.9) 3.32m 3.33m 3.19m
21 1.04d(7.0) 1.05d(6.9) 4,17 m, 4.02m 4.18m, 4.02m 1.22d(7.0)
23 3.90d(3.8) 3.97d(4.2) 4.30dd(3.2, 4.31m 4.16dd(11.6,
10.8) 5.1)
24 4.74d(3.8) 4.78d(4.2) 4.14m 4.14m ax2.01q-
like(11.6)
eq 2.64
25 1.94m 1.97m 2.14m
26 4.79brd(11.6) 3.99 3.35m, 3.94m 3.36m, 3.97m ax 3.51dd
3.97d(11.6) 4.81brd(11.7) (11.0,11.0)

eq 3.45dd(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 5.22d(1.3) 5.23brs 1.04d(6.8) 1.04 d(6.8) 0.78d(6.5)
5.09 brs 5.09brs

1" 4.57d(7.7) 4.69d(7.3) 4.75d(7.5) 4.77 d(7.6) 4.94d(7.7)

2" 4.38dd(9.2,7.7) 4.05d(3.6) 4.09m 4.10m 3.95dd(9.2,7.7)

3" 4.03dd(9.2,3.3) 4.07 4.01m 4.01m 4.17dd(9.2,9.2)

4" 4.08dd(3.3,1.7) 4.59t(8.9) 3.73m 3.74m 4.02dd(9.2,9.2)

5" 4.20dd(11.6, 4.391(8.5) 3.74m 3.74m 4.15m

1.7)
3.62d(11.6)

6 1.46 d(6.5) 4.41m 4.42 m 4,85dd(11.8,
1.1)

4.11m 4.12m 4.33dd(11.8,
6.8)

1" 6.12d(1.5) 4.95d(7.3) 6.365 6.37d(1.0) 5.17d(7.8)

2" 5.89dd(1.5,3.4) 3.89t(7.9) 4.73m 4,71m 4,04 dd(8.6, 7.8)

3 5.84dd(10.1, 4,07 4,51 m 4,52m 4,22 dd(8.6, 8.6)

3.4)
4" 5.55dd(10.1, 4.39 4.25m 4.26 m 4.25dd(8.6, 8.6)
10.1)
5" 4.90dg(10.1, 4.25m 4.77m 4.76 m 3.93m
6.2)
3.67 d(4.8)

6' 1.39d(6.2) 1.60d(6.1) 1.69d(6.1) 4.53dd(11.7,
2.0)
4.39dd(11.7,
5.1)

1" 5.05d(7.9) 6.26brs 4,90d(7.6) 4,90d(7.6)

2" 4.32dd(9.4,7.9) 4.75 3.93m 3.93m

3" 4.00dd(9.4,3.2) 4.57m 4.02m 4.02m

4" 3.93brd(3.2) 4.24d(9.3) 4.07m 4.07m

5" 3.72brq(6.4) 4.75m 4.22m,3.63m  4.22m,3.63m

6" 1.43d(6.4) 1.68d(6.1)

OAc 1.965(2"-0Ac)

2.01s(3"-0Ac)
2.16 s(4"-0Ac)

1 5.11d(8.1) 5.08 d(7.8) 5.09 d(7.9)

21 4.37(8.5) 4.40m 4.40m

3/ 4.04d(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" 1.48d(6.4) 1.48d(6.4)

EBSCChost -

printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

3.11 Steroidal Saponins =— 427

Table 3-11-37: 'H 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 3.75dd(12.0, 4.0) 3.74dd(12.0, 4.0) - - -
3.78m 3.78m - 3.93brm(22.3) -
6 5.58 brd(5.5) 5.60 brd(5.5) - 3.75ddd -
(10.9, 10.9, 4.5)
18 0.90s 0.94s 0.85s 0.81s 0.81s
19 1.31s 1.32s 1.58s 0.84s 1.26s
21 1.01d(7.0) 1.02d(7.0) 1.18d(6.5) 1.13d(6.9) 1.10d(6.4)
23 - - - - ax 2.00dd(13.0, 9.8)
eq2.73dd(13.0, 4.4)
24 - - - - 4.05m
25 N - 1.89m
26 - ax 3.46dd ax3.57 brt(11.7)
(10.6, 10.6) eq3.65dd
eq 3.55dd (11.7, 3.5)
(10.6, 2.9)
27 5.19d(1.8) 5.20 brd(1.8) 0.73d(6.8) 0.71d(5.5) 1.16d(6.8)
5.07 d(1.8) 5.05brd(1.8)
1’ 4.57 d(7.5) 4.57 d(7.5) 5.18d(7.3) 4.98d(7.7) 4.86d(7.7)
1" 6.12d(1.5) 6.12d(1.5) 5.34d(6.7) 5.02d(7.6)
1" 5.23d(7.6) 5.23d(7.5)
2" 4.16dd(10.0,7.6) 4.32dd(10.0, 7.5)
3" 4.25d(10.0) 4.23d(10.0)
5" 3.88q(6.5) 4.02q(6.5)
6" 1.27d(6.5) 1.54.d(6.5)
2" 4.67s 5.10s
4" 1.84m,1.78m 1.93m, 1.83m
5" 0.951(7.5) 0.92t(7.5)
6"" 1.53s 1.53s
Table 3-11-38: Cos, MFs, and TSs of steroidal saponins 3-11-158~3-11-177.
No. Compounds MFs Test Refer-
solvents ences
3-11-158 certonardoside A C39HgsNa04;S  CD30D [334]
3-11-159 certonardoside B C39HgsNaO45S  CD30D [334]
3-11-160 certonardoside C C39HgsNaO4cS CD30D [334]
3-11-161 certonardoside D C39HesNaO4;S  CD30D [334]
3-11-162 certonardoside E C39Hg5Na0,4S CD30D [334]
3-11-163 certonardoside F C39Hg7Na04,S CD30D [334]
3-11-164 certonardoside G C39Hg7Na04¢S CD30D [334]
3-11-165 certonardoside H C39Hgg043 CD;0D [334]
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Table 3-11-38 (continued)

No. Compounds MFs Test Refer-
solvents ences
3-11-166 certonardoside | C35Hg,Na0,,S CD30D [334]
3-11-167 certonardoside ) C35Hg;NaO,3S CD30D [334]
3-11-168 (225)-16B-[(0-B-D-apiofuranosyl-(1—4)-6-0- CueH75013 CsDsN [326]
acetyl-B-D-glucopyranosyl)oxyl-3,22-dihydroxy-
5a-cholestan-16p-yl a-L-rhamnopyranoside
3-11-169 (225)-16B-[(B-D-glucopyranosyl)oxy]-38,22- C39Heg014 CsDsN [326]
dihydroxy-5a-cholestan-18-yl B-D-
glucopyranoside
3-11-170 (225)-16B-[(a-L-rhamnopyranosyl)oxy]-38,22- C39Hg6012 CsDsN [326]
dihydroxycholest-5-en-18-yl
a-L-rhamnopyranoside
3-11-171 (225)-16B-[(a-L-rhamnopyranosyl)oxy]-33,22- C39Hge012 CsD5N [326]
dihydroxycholest-24-en-18-yl
a-L-rhamnopyranoside
3-11-172 (225)-16B-[(a-L-rhamnopyranosyl)oxy]-38,22- C39Hg401> CsDsN [326]
dihydroxycholesta-5,24-dien-18-yl
a-L-rhamnopyranoside
3-11-173 pentandroside A C3gHg,013 CD3;0D [284]
3-11-174 pentandroside B CuoHes014 CD50D [284]
3-11-175 pentandroside C C3gHg2014 CDs0D [284]
3-11-176 pentandroside D C39Hg4013 CDs0D [284]
3-11-177 pentandroside E CusH76043 CDs0D [284]
RZ
3-11-158 OH OH
311159 H H
311160 H OH
MeOmHO OH
HO” ™Y OWQ{
OMe 0
21/,,;0 22526
27 R1 R2
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3-11-168

R?

311173 H H
311174 H Ac
3-11-175 OH H

3-11-177
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Table 3-11-39: 'H 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 1.71dt(13.1,3.3) 1.72dt(13.2,3.2) 1.72m 1.70dt(13.0, 1.71dt(9.5,
3.3) 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  4.27brs 2.19dt(12.8,2.0) 2.20dt(12.4,2.1) 4.26brs 2.18m, 1.20m
1.17m 1.22m
5 0.95m 1.03m 1.05m 0.95m 1.04m
6  4.16td(10.9,4.2) 3.38td(10.9, 4.4) 3.70td(10.8,4.2) 4.15td(11.0, 3.69td(10.8,
4.4) 3.5)
7 2.46dd(11.7,4.2) 0.93m 2.39m 2.45dd(12.5, 2.37dd(12.0,
4.5) 4.3)
1.33t(11.7) 2.29dt(11.8,3.7) 1.30t(12.1) 1.31t(12.5) 1.25m
8 1.87qd(11.2,2.9)
9 0.83dd(12.5,2.6) 0.73td(11.4,3.6) 0.85dd(12.3,2.6) 0.82dd(12.5, 0.83dd(12.3,
2.7) 3.0)
11 1.79m,1.44m 1.53m, 1.33 m 1.82m, 1.50m 1.78m,1.43m 1.80m,1.50m
12 1.98dt(12.8,3.4) 1.97m 1.98m 1.96dt(12.5, 1.96dt(12.5,
3.3) 3.0)
1.18 m 1.13m 1.19m 1.17m 1.18 m
14 1.02d(5.5) 0.93m 1.03m 1.01d(5.7) 1.02d(5.3)
15 4.44td(6.5,1.9) 4.19brt(5.6) 4.45brt(5.5) 4.40 brt(6.0) 4.39brt(6.3)
16 2.38dt(14.3,8.0) 2.41m 2.39m 2.21dt(14.5, 2.21dt(14.5,
7.0) 8.5)
1.39m 1.37m 1.39m 1.35m 1.36m
17 1.03m 1.11m 1.03m 1.01m 1.01m
18 1.26s 0.95s 1.27s 1.28s 1.28s
19 1.16s 0.87s 0.99s 1.15s 0.98s
20 1.58m 1.57m 1.58m 2.13m 2.13m
21 0.95d(6.4) 0.97 d(6.5) 0.96 d(6.5) 0.99d(6.5) 0.99d(7.5)
22 1.58m,1.21m 1.57m,1.21m 1.58m, 1.21m 5.19dd(15.0, 5.19dd(15.0,
8.0) 8.3)
23 2.14m,1.96m 2.14m,1.96m 2.14m,1.95m 5.24.dd(15.0, 5.24dd(15.0,
7.6) 8.0)
24 2.15m 2.15m
25 2.43m 2.43m 2.43m 1.61m 1.62m
26 3.78dd(6.4,6.1) 3.78dd(9.2,6.0) 3.79dd(9.5,6.0) 3.74m 3.75m
3.32m 3.31m 3.30m 3.25dd(9.7, 3.25dd(9.5,
6.7) 6.5)
27 1.09d(6.9) 1.10d(6.8) 1.11d(6.9) 0.91d(7.5) 0.91d(7.0)
28 4.78brs 4.78brs 4.78brs 0.93d(7.5) 0.93d(7.5)
4.77 brs 4,77 brs 4,77 brs
1" 4.54d(5.5) 4.54d(5.5) 4.54d(5.5) 4.54d(5.5) 4.54d(5.5)
2" 3.70 dd(6.8, 5.5) 3.70dd(6.8, 5.5) 3.70dd(6.8, 5.5) 3.70dd(6.8, 3.70dd(6.8,
5.5) 5.5)
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H 3-11-158 3-11-159 3-11-160 3-11-161 3-11-162
3" 4.391(6.9) 4.391(6.9) 4.391(6.9) 4.391(6.9) 4.391(6.9)
4" 3.80td(7.2,4.4) 3.80td(7.2,4.4) 3.80td(7.2,4.4) 3.80td(7.2, 3.80td(7.2,
4.4) 4.4)
5  3.97dd(11.8, 4.4) 3.97dd(11.8, 4.4) 3.97dd(11.8, 4.4) 3.97dd(11.8, 3.97dd(11.8,
4.4) 4.4)
3.34m 3.34m 3.34m 3.34m 3.34m
1" 4.85d(6.3) 4.85d(6.3) 4.85d(6.3) 4.85d(6.3) 4.85d(6.3)
2" 3.051(6.3) 3.051(6.3) 3.051(6.3) 3.051(6.3) 3.051(6.3)
3" 3.461(7.1) 3.461(7.1) 3.461(7.1) 3.461(7.1) 3.461(7.1)
4" 3.49td(7.4,4.3) 3.49td(7.4,4.3) 3.49td(7.4,4.3) 3.49td(7.4, 3.49td(7.4,
4.3) 4.3)
5" 4.01dd(11.6, 4.2) 4.01dd(11.6,4.2) 4.01dd(11.6,4.2) 4.01dd(11.6,  4.01dd(11.6,
4.2) 4.2)
3.24dd(11.6,7.5) 3.24dd(11.6,7.5) 3.24dd(11.6,7.5) 3.24dd(11.6, 3.24dd(11.6,
7.5) 7.5)

OMe 3.585(2""-OMe)

3.585(2""-0Me)

3.585(2"-OMe)

3.585(2"-0Me) 3.585(2"-OMe)

Table 3-11-40: 'H 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 1.73brd(13.6) 1.72brd(12.4) 1.68dt(13.5,3.5) 1.72m 1.72m
1.02m 1.08 m 1.03m 0.97m 0.98m
2 1.83m,1.57m 1.84m, 1.58m 1.81m, 1.56 m 1.83m, 1.56 m 1.76m, 1.51 m
3 3.34m 3.35m 3.43m 3.43m 3.43m
4  431brs 4.26brs 4.21brs 4.31brs 4.27 brs
5 1.16m 1.13m 0.91m 1.15m 1.14m
6 4.91td(11.9,4.2) 4.59td(11.2,4.5) 3.90td(11.9, 4.5) 4.92brt(12.0) 4.60td(11.0,
4.0)
7 2.70dd(12.2,4.3) 2.56dt(11.9,3.9) 2.35dt(12.0,4.0) 2.72dd(12.0, 4.0) 2.65dt(12.0,
4.3)
1.50t(12.2) 1.13t(11.9) 0.93m 1.54t(12.0) 1.13m
8 1.94m 1.88m 1.94m
9 0.85dd(12.6,2.6) 0.73td(11.5,3.8) 0.67td(11.5,3.5) 0.84m 0.72td(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 1.98brd(12.6) 1.95brd(12.1) 1.94dt(13.0, 3.5) 1.93dt(13.0,3.0) 1.90dt(12.0,
2.8)
1.17m 1.13m 1.09m 1.13m 1.05m
14 1.02m 0.91m 0.88m 1.03d(6.5) 0.90m
15 4.42brt(6.0) 4.17m 4.16 brt(6.5) 4.381(6.0) 4.13dd(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 2.39dt(14.4,8.0) 2.42dt(14.6,8.2) 2.42dt(14.5,8.0) 4.191(6.8) 4.21dd(14.0,
7.5)
1.38m 1.34m 1.33m
17 0.98m 1.07m 1.06 m 0.93m 0.99m
18 1.26s 0.93s 0.93s 1.23s 0.91s
19  1.24s 1.14s 1.06 s 1.23s 1.13s
20 1.52m 1.51m 1.47m 1.90m 1.89m
21 0.94d(6.5) 0.95d(6.5) 0.95d(7.0) 0.94d(6.0) 0.94d(6.5)

22 1.58m, 0.99m 1.63m, 1.03m 1.59m, 0.98 m 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 0.91d(6.8) 0.91d(6.9) 0.90d(7.0) 0.87d(7.0) 0.87 d(7.0)
27  0.89d(6.8) 0.89d(6.7) 0.89d(7.0) 0.84d(6.5) 0.84d(7.0)
28 1.68m, 1.43m 1.70m, 1.45m
29 3.85td(9.3,5.8) 3.85td(9.0,
6.0)
3.53q(9.3) 3.53q(8.0)
1/ 5.10brs 5.10 brs 5.10brs 4,18 d(7.5) 4,18 d(7.5)
2" 4.12brs 4.12brs 4.12brs 3.15m 3.15m
3" 4.20dd(4.8,2.0) 4.20dd(4.8,2.0) 4.20dd(4.8,2.0) 3.35m 3.35m
4 4.15q(5.4) 4.15q(5.4) 4.15q(5.4) 3.17m 3.17m
5  3.87dd(11.4,5.3) 3.87dd(11.4,5.3) 3.87dd(11.4,5.3) 4.03dd(9.0,3.0) 4.03dd(9.0,
3.0)
3.77dd(11.4,6.2) 3.77dd(11.4,6.2) 3.77dd(11.4,6.2) 3.13m 3.13m
1" 4.41d(7.6) 4.41d(7.6) 4.41d(7.6)
2" 2.86dd(9.1,7.6) 2.86dd(9.1,7.6) 2.86dd(9.1,7.6)
3" 3.39t(8.9) 3.391(8.9) 3.39(8.9)

4" 3.19td(9.2,5.0) 3.19td(9.2,5.0) 3.19td(9.2, 5.0)

5" 4,02dd(11.2, 4.9) 4.02dd(11.2, 4.9) 4.02dd(11.2, 4.9)
3.13t(11.2) 3.13t(11.2) 3.13t(11.2)

OMe 3.54s(2"-OMe)  3.54s(2”-OMe)  3.54s(2"-OMe)  3.465(2'-OMe)  3.46 5(2'-OMe)
3.46s5(4"-O0Me)  3.46s(4"-OMe)  3.46s(4"-OMe)

Table 3-11-41: *H 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 3.72dd(11.4,4.2) 3.98dd(11.5,4.2) 3.82dd(11.5,3.6) 3.73dd(11.4,4.1) 3.81dd(11.5,
3.6)

3 3.88m 3.93m(23.9) 3.89m(21.5) 3.89m(22.3) 3.89 m(23.5)

6 - - 5.63brd(5.6) - 5.62brd(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 0.97s 0.96s 1.00s 0.95s 0.98s

19 0.98s 1.02s 1.28s 1.03s 1.30s

21 1.14 d(7.0) 1.13d(7.0) 1.17.d(6.9) 1.20d(6.9) 1.19d(6.9)
22 4.25brd(8.6) 4.30brd(8.9) 4.01brd(9.2) 4.11brt(6.8) 4.11brt(6.7)
24 - - - 5.55brt(7.1) 5.55brt(7.1)
26 0.95d(6.2) 0.93d(6.2) 0.86 d(6.5) 1.70s 1.71s

27 0.93d(6.2) 0.92d(6.2) 0.86 d(6.5) 1.67s 1.68s

1’ 5.92brs 5.06 d(7.6) 5.66brs 5.61brs 5.65brs

6' 1.68d(6.0) - 1.67 d(6.0) 1.69d(5.8) 1.69d(6.3)
1" 4.60d(7.8) 4.75d(7.8) 5.27brs 5.25brs 5.25d(0.7)
6" 4.75dd(9.6, 2.1) - 1.70d(4.8) 1.66 d(6.0) 1.66 d(6.1)

4.73dd(9.6, 9.2)
OAc 2.055(6"-0Ac)
1" 5.78d(3.6)
2" 4,76 d(3.6)
4" 4,15d(11.3)
4.12d(11.3)
5" 4.73d(9.2)
4.31d(9.2)

Table 3-11-42: 'H 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
5.73brs 5.73brs 5.73brs 5.73brs -
11 - - 4.01ddd - -
(4.5,10.0,10.0)
12 - - - 4.06 dd(2.5, 4.5)
16 4.23ddd 4.23ddd 4.22ddd 4.15ddd 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 0.98s 0.98s 0.99s 0.99s 0.97s
19 1.25s 1.25s 1.38s 1.245s 0.87 s
21 0.94d(6.5) 0.94 d(6.5) 0.96 d(6.5) 1.05d(6.5) 0.94 d(6.5)
22 3.77brd(8.5) 3.77 brd(8.5) 3.77 brd(8.0) - 3.77 brd(8.0)
26 3.39dd(6.0,11.0) 3.39dd(6.0,11.0) 3.39dd(7.0, 0.93d(6.5) 3.39dd(6.0,
11.5) 11.5)
3.47 dd(5.0,11.0) 3.47dd(5.0,11.0) 3.47dd(6.0, 3.48dd(5.0,
11.5) 11.5)
27 0.93d(6.5) 0.93d(6.5) 0.94d(6.5) 0.93d(6.5) 0.98d(6.5)
1" 4.22d(7.5) 4,18 d(7.5) 4.22d(7.5) 4.27 d(7.5) 4.37 d(7.8)

2’ 3.36dd(7.5,9.0) 3.35dd(7.5,9.0) 3.36dd(7.5,9.0) 3.39dd(7.5,9.0) 3.51dd(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" 3.46dd(9.0,9.0) 3.40dd(9.0,9.0) 3.46dd(9.0,9.0) 3.52dd(9.0,9.0) 3.58dd(2.9, 8.5)

4 3.59m 3.56m 3.59m 3.43dd(9.0,9.0) 4.07dd(2.9,1.2)

5/ 3.91dd(4.5,11.0) 3.91dd(4.5,11.0) 3.91dd(4.5, 3.28m 3.54m

11.0)
3.23%(11.0) 3.22t(11.0) 3.231(11.0)

6' 3.88dd(2.5, 3.90dd(2.0,
12.0) 12.0)
3.71dd(4.5, 3.70dd(4.5,
12.0) 12.0)

1" 4.58d(7.5) 4.50d(7.5) 4.58d(7.5) 4.58d(7.5) 4.54d(7.5)

2" 3.30dd(7.5,9.0) 3.30dd(7.5,9.0) 3.30dd(7.5,9.0) 3.29dd(7.5,9.0) 3.30dd(7.5, 9.0)

3" 3.39dd(9.0,9.0) 3.41dd(9.0,9.0) 3.39dd(9.0,9.0) 3.39dd(9.0,9.0) 3.38dd(9.0, 9.0)

4" 3.29dd(9.0,9.0) 3.30dd(9.0,9.0) 3.29dd(9.0,9.0) 3.29dd(9.0,9.0) 3.22dd(9.0, 9.0)

5" 3.34m 3.58m 3.34m 3.34m 3.30m

6" 3.91dd(2.5,12.0) 4.48dd(2.5,12.0) 3.91dd(2.5, 3.89dd(2.5, 3.91dd(2.5,

12.0) 12.0) 12.0)
3.66dd(4.5,12.0) 4.18dd(4.5,12.0) 3.66dd(4.5, 3.65dd(4.5, 3.60dd(4.5,
12.0) 12.0) 12.0)

OAc 2.07 s(6"-0Ac)

m 4.16d(7.5)

2" 3.16 dd(7.5, 9.0)

3" 3.33dd(9.0, 9.0)

4" 3.48m

5" 3.86 dd(4.5,

10.5)
3.181(10.5)

Table 3-11-43: Cos, MFs, and TSs of steroidal saponins 3-11-178~3-11-210.

No. Compounds MFs Test Refer-

solvents ences

3-11-178  stemmoside K Cs4Ho00,0  CD50D [335]

3-11-179  stemmoside | C57He,0,; CD30D [335]

3-11-180 stemmoside | Cs¢Hg,0,; CD30D [335]

3-11-181 stemmoside C C54Hgg0,9 CD30D [336]

3-11-182 stemmoside G Cs,HggOy9  CD30D [335]

3-11-183 stemmoside H Cs57Hg,0,;  CD30D [335]

3-11-184  stemmoside D Cs6Hoo0,,  CD50D [336]

3-11-185 stemmoside E C55Hgg0,9  CD30OD [335]

3-11-186 stemmoside F Cs4HggO0,9  CD30D [335]

3-11-187 marsin Cy7H,4,0, CDCl3 [337]
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Table 3-11-43 (continued)

No. Compounds MFs Test Refer-
solvents ences

3-11-188  3-0-B-D-glucopyranosyl-38,15a-dihydroxypregn-  C,;H,,05 DMSO-dg [338]

5-en-20-one
3-11-189 spongipregnoloside D CuoHg4016 CsDsN [339]
3-11-190 16a-methoxyl-3B-[(0-a-L-rhamnopyranosyl- CuoHe4016 Cs;DsN [340]

(1—2)-0-[a-L-thamnopyranosyl-(1—4)]-B-D-
glucopyranosyl)oxylpregn-5-en-20-one

3-11-191  perisepiumoside E C43H70013 CsDgN [341]

3-11-192  perisepiumoside C C4oHgg014 CsDsN [341]

3-11-193  kidjoranin 3-0-a-diginopyranosyl-(1—4)-B- Cu4He2013 C5; DsN [342]
cymaropyranoside

3-11-194  kidjoranin 3—-0-B-digitoxopyranoside C36H48010 C5; D5N [342]

3-11-195 12-O-cinnamoyldeacetylmetaplexigenin-3-0-8- CsgHge 029 CD;0D [343]

D-digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-cymaropyranosyl-
(1—4)-B-D-cymaropyranoside
3-11-196  kidjolanin-3-0-B-D-glucopyranosyl-(1—4)-B-D- Cs;Hg,0,,  CD3OD [343]
cymaropyranosyl-(1—4)-B-D-cymaropyranosyl-
(1—4)-B-D-oleandropyranoside

3-11-197 otophylloside | Cs54Hgo05, CD;0D [344]
3-11-198 otophylloside K Cs4HgoO53 CsDsN [344]
3-11-199 metaplexigenin-3-0-B-D-digitalopyranosyl- Cs5,Hgy 059 CD3;0D [343]

(1—4)-B-D-oleandropyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-cymaropyranoside

3-11-200 metaplexigenin-3-0-B-D-thevetopyranosyl- Cs0Hgo020 CD;0D [343]
(1—4)-B-D-ole-andropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-canaropyranoside

3-11-201 otophylloside L Cg1Hog 056 CD3;0D [344]
3-11-202 otophylloside M Ce2H100024 Cs5DsN [344]
3-11-203 spongipregnoloside A C33H5004 CsDsN [339]
3-11-204 spongipregnoloside B C33H5004;  C5DsN [339]
3-11-205 spongipregnoloside C C45H70050 CsDgN [339]
3-11-206 dracaenoside C C39He0016 CsDsN [345]
3-11-207 dracaenoside D C39Hg0047 CsDsN [345]
3-11-208 3B-[(0-a-L-rhamnopyranosyl-(1—2)-0-[0-B-D- C45H70050  C5DsN [346]

glucopyranosyl-(1—4)-a-L-rhamnopyranosyl-
(1—3)]-B-D-glucopyranosyl)oxy]pregna-5,16-

dien-20-one
3-11-209 tupichinin A C,7Hu 05  CD50D [347]
3-11-210  21-methoxyl-3B3-[(0-a-L-rhamnopyranosyl- C4oHg2016 CsDsN [340]

(1-2)-0-[a-L-rhamnopyranosyl-(1—4)]-B-D-
glucopyranosyl)oxy]pregn-5,16-en-20-one
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R' R?
3-11-178 OH H
311180 H OAc

3-11-179

wnR2 R' R?
3-11-181 OH H
3-11-182 H OH

“uOAC

3-11-183 R =OMe
3-11-184 R=0H

OH

H Yo 3-11-185 R=OMe
3-11-186 R =OH

OH
3-11-187

3-11-188
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Lj 3-11-189 R = f-OMe
HO “OH 3-11-190 R = o-OMe

(0] OMe

R1
R'" R?
OH 3-11-191 o-H OMe
3-11-192 8-OH OH

3-11-197 R=H
3-11-198 R=0OH
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3-11-204

3-11-203 uo

3-11-205
3-11-206
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3-11-208

Table 3-11-44: *H 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 - - - 5.42dd(3.5,2.4) 5.42dd(3.2, 2.4)
7 «2.25m, «2.38m, a2.38m, a3.09ddd a2.99ddd
B1.85m B1.29m B1.29m (13.5,15.7,3.5) (13.5,15.5,3.2)
B 1.80dd, (15.7, B1.81dd(15.5,
2.6) 2.4)
8 - - - 1.92m 1.93m
14 2.37m 2.37m 2.36m 2.38m
16 @1.76dd(18.0, 5.48d(10.1) 5.48d(10.1) 4.05d(9.7) 5.51d(10.1)
9.0)
B 2.58dd(18.0,
9.0)
17 2.15m 2.04dd(10.1, 2.04dd(10.1, 1.87dd(9.7,1.6) -
1.7) 1.7)
18 1.04s 1.18s 1.18s 1.205s 1.22s
19 0.82s 0.82s 0.82s 1.00s 1.01s
21 0.96s 0.91t(7.0) 0.911(7.0) 1.07 s 0.921(7.0)
OAc 2.14 s(16-0Ac) 2.145(16-0Ac) 2.145(16-0Ac)
OMe 3.46s(3'-OMe)  3.46s(3'-OMe)  3.46s(3'-OMe)  3.46s(3'-OMe)  3.46s(3'-OMe)

3.455(3"-OMe)
3.515(3""-0OMe)

3.46 5(3"-OMe)
3.46 s(3""-OMe)
3.50 5(3""""-OMe)

3.455(3"-0Me)

3.455(3"-0Me)

3.515(3""-0Me) 3.515s(3"""-OMe)

3.46s(3""-0Me)
3.46 5(3""-OMe)
3.505(3"""-OMe)
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Table 3-11-44 (continued)

3-11-178

3-11-179

3-11-180

3-11-182

3-11-183

m
3

n
4

n
5
6”[

"
1

"
2

i
3

nn
4

5"”
6[/[/
1HIH
2HIH
3IHII
4/””
5HIII

nm
6

4.90dd(9.2, 2.0)
1.57m. 2.08m
3.88brm
3.25dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.22d(6.1)
4.83dd(9.6, 2.0)
2.17m,1.62m
3.88brm
3.30dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.25d(6.1)

4.67 dd(9.6, 2.0)
2.23 ddd

(13.0, 4.0, 2.0)
1.52 ddd
(13.0,9.6,9.0)
3.63 ddd

(9.5, 9.0, 4.0)
3.04dd(9.5, 9.5)
3.39dq(9.5, 6.1)
1.32d(6.1)

4.67 dd(9.6, 2.0)
2.43 ddd

(13.0, 4.0, 2.0)
1.49 ddd
(13.0,9.6,9.0)
3.49 ddd

9.5, 9.0, 4.0)
3.37.dd(9.5, 9.5)
3.55dq(9.5, 6.1)
1.43d(6.1)
4.49d(7.9)
3.21dd(9.0, 7.9)
3.37.dd(9.0, 9.0)
3.27dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.90dd(12.0,
2.5)
3.67dd(12.0,
4.5)

4.89dd(9.2, 2.0)
1.59m, 2.10m
3.87brm

3.26 dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.22d(6.1)
4.82dd(9.6, 2.0)
2.17m,1.63m
3.87brm

3.26 dd(9.5, 3.0)
3.85dq(9.5, 6.1)

1.25d(6.1)
4.62dd(9.6, 2.0)
2.35ddd

(13.0, 4.0, 2.0)
1.48ddd

(13.0, 9.6, 9.0)
3.43ddd

(9.5, 9.0, 4.0)

3.21dd(9.5, 9.5)
3.38dq(9.5, 6.1)

1.32d(6.1)
4.73dd(9.6, 2.0)
2.38ddd

(13.0, 4.0, 2.0)
1.43ddd

(13.0, 9.6, 9.0)
3.43ddd

(9.5, 9.0, 4.0)

3.31dd(9.5, 9.5)
3.42dq(9.5, 6.1)
1.44d(6.1)
4.48d(7.9)
3.21dd(9.0, 7.9)
3.38dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.89dd(12.0,
2.5)
3.68dd(12.0,
4.5)

4.90dd(9.2, 2.0)
1.57m, 2.08m
3.88brm
3.25dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.22d(6.1)
4.83dd(9.6, 2.0)
2.17m,1.62m
3.88brm
3.30dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.25d(6.1)

4.67 dd(9.6, 2.0)
2.23 ddd

(13.0, 4.0, 2.0)
1.52 ddd
(13.0,9.6,9.0)
3.63 ddd

(9.5, 9.0, 4.0)
3.04dd(9.5, 9.5)
3.39dq(9.5, 6.1)
1.32d(6.1)

4.67 dd(9.6, 2.0)
2.43 ddd

(13.0, 4.0, 2.0)
1.49 ddd
(13.0,9.6,9.0)
3.49 ddd

9.5, 9.0, 4.0)
3.37dd(9.5, 9.5)
3.55dq(9.5, 6.1)
1.43d(6.1)
4.49d(7.9)
3.21dd(9.0, 7.9)
3.37.dd(9.0, 9.0)
3.27dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.90dd(12.0,
2.5)
3.67dd(12.0,
4.5)

4.90dd(9.2, 2.0)
1.57m, 2.08 m
3.88brm
3.25dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.22d(6.1)
4.83dd(9.6, 2.0)
2.17m,1.62m
3.88brm
3.30dd(9.5, 3.0)
3.85dq(9.5, 6.1)

1.25d(6.1)

4.67 dd(9.6, 2.0)
2.23ddd

(13.0, 4.0, 2.0)
1.52ddd

(13.0, 9.6, 9.0)
3.63ddd

(9.5, 9.0, 4.0)

3.04dd(9.5, 9.5)
3.39dq(9.5, 6.1)

1.32d(6.1)

4.67 dd(9.6, 2.0)
2.43ddd

(13.0, 4.0, 2.0)
1.49 ddd
(13.0,9.6,9.0)
3.49ddd

(9.5, 9.0, 4.0)

3.37.dd(9.5, 9.5)
3.55dq(9.5, 6.1)
1.43d(6.1)
4.49d(7.9)
3.21dd(9.0, 7.9)
3.37.dd(9.0, 9.0)
3.27.dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.90dd(12.0,
2.5)

3.67 dd(12.0,
4.5)

4.89dd(9.2, 2.0)
1.59m, 2.10m
3.87 brm

3.26 dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.22d(6.1)
4.82dd(9.6, 2.0)
2.17m,1.63m
3.87 brm

3.26 dd(9.5, 3.0)
3.85dq(9.5, 6.1)
1.25d(6.1)
4.62dd(9.6, 2.0)
2.35ddd

(13.0, 4.0, 2.0)
1.48 ddd
(13.0,9.6,9.0)
3.43 ddd

(9.5, 9.0, 4.0)
3.21dd(9.5, 9.5)
3.38dq(9.5, 6.1)
1.32d(6.1)
4.73dd(9.6, 2.0)
2.38ddd

(13.0, 4.0, 2.0)
1.43 ddd
(13.0,9.6,9.0)
3.43 ddd

9.5, 9.0, 4.0)
3.31dd(9.5, 9.5)
3.42dq(9.5, 6.1)
1.44d(6.1)
4.48d(7.9)
3.21dd(9.0, 7.9)
3.38dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.28dd(9.0, 9.0)
3.89dd(12.0,
2.5)
3.68dd(12.0,
4.5)
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Table 3-11-45: 'H 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 3.86 dddd 3.86m
(11.3,11.3, 4.6, 4.6)
4 - - - - 2.75m
6 5.44dd(3.2, 2.4) 5.44dd(3.2, 2.4) 5.22m 5.29 d(4.0) 5.30brs
7 a 3.05ddd a 3.05ddd - - -
(13.5,15.8,3.2) (13.5,15.8,3.2)
B£1.98dd(15.8,2.4) B1.98dd(15.8, 2.4)
8 2.06m 2.06m - 1.55m -
9 - - - 0.98m -
14  1.93m 1.93m 1.30m -
16 - 4.53brs 4.51m
17 - 2.66d(6.4) 2.65d(6.6)
18  1.24s 1.24s 1.02s 0.91s 0.60s
19 1.05s 1.05s 1.01s 0.94s 1.01s
200 2.31m 2.31m
2.28m 2.28m
21 1.18(7.0) 1.18(7.0) 2.255s 2.17s 2.15s
OMe 3.465(C-3") 3.46 5(C-3") 3.235(C-16) 3.215(C-16)
3.46 s(C-3") 3.455(C-3")
3.465(C-3") 3.51s(C-3"")
3.50s(C-3""")
1’ 4.89dd(9.2, 2.0) 4.90dd(9.2, 2.0) 5.44d(3) 4.89d(7.4) 4.95d(7.5)
2! 2.10m 2.08m - - -
1.59m 1.57m
3/ 3.87brm 3.88brm - - -
4 3.26 dd(9.5, 3.0) 3.25dd(9.5, 3.0) - - -
5’ 3.85dq(9.5, 6.1) 3.85dq(9.5, 6.1) - - -
6' 1.22d(6.1) 1.22d(6.1) 1.26d(7) - -
1" 4.82dd(9.6, 2.0) 4.83dd(9.6, 2.0) 6.39brs 6.40brs
2" 2.17m, 1.63m 2.17m, 1.62m - -
3" 3.87brm 3.88brm - -
4" 3.26 dd(9.5, 3.0) 3.30dd(9.5, 3.0) - -
5" 3.85dq(9.5, 6.1) 3.85dq(9.5, 6.1) - -
6" 1.25d(6.1) 1.25d(6.1) - 1.75d(6.0)
1" 4.62dd(9.6, 2.0) 4.67 dd(9.6, 2.0) 5.82brs 5.85brs
2" 2.35ddd 2.23ddd - -
(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" 3.43ddd 3.63ddd - -
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)
4" 3.21dd(9.5, 9.5) 3.04dd(9.5, 9.5) - -
5 3.38dq(9.5, 6.1) 3.39dq(9.5, 6.1) - -
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442 — 3 Saponins

Table 3-11-45 (continued)

H 3-11-185 3-11-186 3-11-187 3-11-189 3-11-190
6" 1.32d(6.1) 1.32d(6.1) - 1.62d(6.0)
1" 4,73 dd(9.6, 2.0) 4.67 dd(9.6, 2.0)
21 2.38ddd 2.43ddd
(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" 3.42dq(9.5, 6.1) 3.55dq(9.5, 6.1)
6" 1.44d(6.1) 1.43d(6.1)
1 4.48d(7.9) 4.49d(7.9)
2! 3.21dd(9.0, 7.9) 3.21dd(9.0, 7.9)
3/ 3.38dd(9.0, 9.0) 3.37 dd(9.0, 9.0)
4 3.28dd(9.0, 9.0) 3.27dd(9.0, 9.0)
5" 3.28dd(9.0, 9.0) 3.28dd(9.0, 9.0)
6" 3.89dd(12.0, 2.5) 3.90dd(12.0, 2.5)

3.68dd(12.0, 4.5)

3.67 dd(12.0, 4.5)

Table 3-11-46: 'H 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 al1l.05m a1.08m 1.00m a1.02~1.07m a1.01~1.06 m
B1.88m B1.88m 1.81brd(11.0) B1.81~1.86m B1.80~1.85m

2 al1l32m a1.32m 1.81brd(11.0) a1.89~1.93m a1.86~1.90m
B1.53m B1.55m 1.46m B1.54~1.57m B1.52~1.55m

3 3.53m 3.53m 3.46m 3.49~3.54m 3.45~3.52m

4 a2.37m a2.37m 2.38dd(12.5, o 2.30~2.36m o 2.30~2.34m

4.0)

B2.20m B2.21m 2.12brt(12.4) B2.16~2.19m B2.13~2.16m

6 5.45dd(3.3,2.7) 5.42dd(3.2,2.4) 5.40d(2.0) 5.40d(4.9) 5.35brs

7 a3.03m o 2.99ddd 2.23brd(18.9) 2.16~2.20m(2H) 2.16~2.20 m(2H)
B2.04m (13.5,15.5,3.2) 1.51m

B 1.81dd(15.5,
2.4)

8 1.88m 1.93m 1.72m 1.72~1.76 m 1.72~1.76 m

9 1.21m 1.30m 0.95m 1.01~1.05m 1.01~1.05m

11 a1.63m al.61m 1.55m 1.46~1.50m(2H) 1.49~1.52 m(2H)
B1.45m B1.37m 1.40m

12 a0.97m al.44m 1.38m o1.48~1.52m a1.12~1.16m
B1.50m B1.15m 1.93 brd(6.2) B1.34~1.38m B1.26~1.30m
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Table 3-11-46 (continued)

3.11 Steroidal Saponins = 443

H 3-11-181 3-11-184 3-11-188 3-11-191 3-11-192
14 2.38m 0.91dd(11.0,
5.4)
15 4.04 br a2.08~2.13m a2.02~2.07m
B1.73~1.78m  B1.73~1.78m

16 «1.77dd(18.0, 5.51d(10.1) 1.98m,2.00m  @1.90~1.96m  a2.64~2.68m

9.0)
B 2.62dd(18.0, p1.83~1.87m  B2.63~2.69m
9.0)
17  2.17m 2.08dd(10.1, 2.46(9.3) 2.89dd(3.6, 9.1)
1.7)

18  1.08s 1.22s 0.73s 0.96s 1.14s

19  1.01s 1.01s 0.965s 0.95s 0.95s

20 1.12m 1.44m
1.55m 1.51m

21 0.97t(7.0) 0.92t(7.0) 2.04s 4.12d(19.0) 4.50d(18.8)

4.08d(19.0) 4.30d(18.8)

OAc 2.145(16-0Ac)

OMe 3.46s(3'-OMe)  3.465(3'-OMe) 3.345(21-OMe)  3.345(21-OMe)
3.455(3"-OMe)  3.455(3"-OMe) 3.41s(3'-O0Me)  3.405s(3"-OMe)
3.515(3""-0Me) 3.515(3""-OMe) 3.40s(3"-0Me)  3.345s(3""-OMe)

3.355(3"-OMe)

1" 4.90dd(9.2,2.0) 4.90dd(9.2,2.0) 4.21d(7.6) 4.86 brd(9.6) 4.85brd(9.6)

2! 2.08m 2.08m 2.88brt(7.9) 2.07~2.14m 2.00~2.07m
1.57m 1.57m 1.58~1.62m 1.63~1.67m

3/ 3.88brm 3.88brm 3.11brt(8.2) 3.80brs 4.18brs

4" 3.25dd(9.5,3.0) 3.25dd(9.5,3.0) 3.00brt(8.5) 3.20 brd(9.6) 3.13brd(9.5)

5" 3.85dq(9.5,6.1) 3.85dq(9.5,6.1) 3.05m 3.85dq(9.6, 6.0) 3.70dq(9.5, 6.0)

6 1.22d(6.1) 1.22d(6.1) 3.40dd(11.4, 1.19d(6.0) 1.18d(6.0)

5.5)
3.64brd(11.4)

1" 4.83dd(9.6,2.0) 4.83dd(9.6, 2.0) 4.75brd(9.6) 4.75brd(9.6)

2" 217m 2.17m 2.02~2.08m 2.02~2.08m
1.62m 1.62m 1.52~1.56 m 1.52~1.56 m

3" 3.88brm 3.88brm 3.80brs 3.75brs

4" 3.30dd(9.5,3.0) 3.30dd(9.5, 3.0) 3.20 brd(9.5) 3.17 brd(9.5)

5" 3.85dq(9.5,6.1) 3.85dq(9.5, 6.1) 3.84dq(9.5, 6.0) 3.85dq(9.5, 6.0)

6" 1.25d(6.1) 1.25d(6.1) 1.18d(6.0) 1.18d(6.0)

1" 4.67dd(9.6,2.0) 4.67dd(9.6, 2.0) 4.45brd(9.6) 4.44brd(9.6)

2" 2.23ddd 2.23ddd 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
1.52ddd 1.52 ddd
(13.0,9.6,9.0)  (13.0, 9.6, 9.0)

3" 3.63ddd 3.63ddd 3.13dd(9.5,9.0) 3.12dd(9.6, 9.0)
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)

4" 3,04dd(9.5,9.5) 3.04dd(9.5,9.5) 3.04dd(9.0,9.0) 3.06dd(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" 3.39dq(9.5,6.1) 3.39dq(9.5, 6.1) 3.24dq(9.0, 6.0) 3.25dq(9.0, 6.0)
6" 1.32d(6.1) 1.32d(6.1) 1.25d(6.0) 1.25d(6.0)
1" 4.67dd(9.6,2.0) 4.67 dd(9.6, 2.0)
2" 2.43ddd 2.43ddd
(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" 3.49ddd 3.49 ddd
(9.5, 9.0, 4.0) (9.5, 9.0, 4.0)
4" 3.37dd(9.5,9.5) 3.37dd(9.5,9.5)
5" 3.55dq(9.5,6.1) 3.55dq(9.5, 6.1)
6"" 1.43d(6.1) 1.43d(6.1)
1" 4.49d(7.5) 4.49d(7.5)
2" 3.21dd(9.0,7.5) 3.21dd(9.0, 7.5)
3" 3.37dd(9.0,9.0) 3.37dd(9.0,9.0)
4" 3,27dd(9.0,9.0) 3.27dd(9.0, 9.0)
5" 3,28dd(9.0,9.0) 3.28dd(9.0, 9.0)
6" 3.90dd(12.0, 3.90dd(12.0,
2.5) 2.5)
3.67dd(12.0, 3.67dd(12.0,
4.5) 4.5)
Table 3-11-47: *H 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 3.50brm 3.49brm 3.57m
4 2.43m,2.50m 2.42m,2.51m - - -
6 5.30brs 5.27 brs 5.38m 5.37m 5.38 d(4.8)
7 2.03m,2.09m 2.03m,2.11m - - -
9 1.75d(12.9) 1.75d(13.2) - - -
11 2.18m,2.31m 2.17m,2.30m - - -
12 5.18m 5.18m 4.70dd(10.5, 4.72dd(11.0, 4.74dd(11.6,
4.0) 4.0) 4.1)
15 2.33m, 2.43m 2.33m,2.45m - - -
16 2.04m,3.26m 2.02m,3.24m - - -
18 1.97s 1.99s 1.63s 1.66s 1.66s
19 1.33s 1.33s 1.18s 1.18s 1.18s
21 2.49s 2.47s 2.24s 2.235s 2.11s
OH  5.05(8-OH) 5.0 5(8-OH)
6.1 5(14-0H) 6.1 5(14-0H)

6.49s(17-0H)

6.455(17-0H)
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Table 3-11-47 (continued)

3.11 Steroidal Saponins = 445

H 3-11-193 3-11-194 3-11-195 3-11-196 3-11-197
1’ 5.25d(7.9) 5.50d(7.6) 4.90dd(9.5,2.0) 4.72dd(9.3, 4.98dd(9.7,
2.0) 1.7)
2! 1.81m 1.79m 1.57m 1.41ddd 1.65m
2.40m 2.37m 2.12m (13.0,9.3,9.00 1.93m
2.27 ddd
(13.0, 3.5, 2.0)
3! 3.96 q(3.0) 4.32q(3.0) 3.85q(3.0) 3.39ddd 4.25m
(3.5,9.3,9.0)
4! 3.50dd(9.5,3.0) 3.61dd(9.5,3.0) 3.30dd(9.5,3.0) 3.16dd(9.3, 3.20m
9.3)
5’ 4.24dq(9.5,6.5) 4.26dq(9.5,6.5) 3.88dq(9.5,6.0) 3.35dq(9.3, 3.79m
6.0)
6' 1.38d(6.2) 1.58d(6.2) 1.28d(6.0) 1.30d(6.0) 1.23d(5.8)
OMe 3.50s(3'-OMe) 3.485(3'-OMe) 3.44s(3'-O0Me)  3.465(3"-OMe)
3.295(3"-0Me) 3.465(3""-OMe)  3.46s(3"-OMe) 3.50s(3"'-OMe)
3.505(3""-O0Me)  3.525(3""-OMe)
3.445(3""-0Me)
1" 5.21d(3.4) 4.82dd(9.0,2.0) 4.94dd(9.2, 4.86dd(9.6,
2.0) 1.6)

2" 2.08m,2.37m  6.80d(15.5) 1.60m, 2.18 m 1.58m,2.20m  1.59m, 2.11m

3" 3.85q(2.8) 7.98d(15.5) 3.85q(3.0) 3.90q(3.0) 3.87m

4" 4.04m 3.321(9.0,3.0)  3.29t(9.3,3.0) 3.27m

5" 4.32dq(6.7,0.5) 7.61m 3.83dq(9.5,6.2) 3.85dq(9.3, 3.86m

6.2)

6"  1.57d(6.7) 7.33m 1.26d(6.2) 1.26 d(6.2) 1.24d(5.8)

7" 7.33m

8" 7.33m

9" 7.61m

1" 4.56dd(9.0,2.0) 4.88dd(9.5, 4.64dd(9.6,

2.0) 1.6)

2" 6.80d(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" 8.00d(16.0) 3.31ddd 3.85q(3.0) 3.43m
(9.5, 9.0, 4.0)

4" 3.16dd(9.5,9.5) 3.25(9.5,3.0) 3.41m

5" 7.62m 3.43dq(9.5,6.4) 3.84(9.5,6.0) 3.44m

6" 7.34m 1.42d(6.4) 1.25d(6.0) 1.41d(6.1)

7" 7.34m

8"  7.34m

9" 7.62m

1" 4.54d(8.0) 4.44 d(8.0) 4.48 d(7.8)

2! 3.88dd(9.2, 8.0) 3.23dd(9.5, 3.22m

8.0)
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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/ 3.39dd(9.3, 3.5) 3.35dd(9.5, 3.26m
9.5)
4" 3.85dd(3.5, 2.0) 3.47 dd(9.5, 3.25m
9.5)
5" 3.61m 3.48m 3.37m
6" 1.36d(6.5) 3.71dd(12.0, 3.67 dd(12.0,
5.0) 5.8)
3.89dd(12.0, 3.88dd(12.0,
3.0) 2.2)
2a 6.43d(16.0) 6.40d(16.0)
3a 7.62d(16.0) 7.68d(16.0) 7.73d(8.8)
4a 6.69 d(8.8)
5a 7.65 (ov) 6.90d(8.0)
6a 7.44 (ov) 7.50d(8.0) 6.69d(8.8)
7a 7.44 (ov) 7.73d(8.8)
8a 7.44 (ov) 7.50d(8.0)
9a 7.65 (ov) 6.90d(8.0)
Table 3-11-48: 'H 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 3.50brm 3.50brm 3.57m 3.83m
6 5.25d(3.2) 5.34m 5.34m 5.34d(4.1) 5.28 brs
12 5.33dd(11.4, 4.68dd(11.0, 4.68dd(11.0, 4.48dd(11.6, 5.04
4.1) 4.0) 4.0) 4.1)
18 2.09s 1.62s 1.62s 1.50s 1.97s
19 1.29s 1.18s 1.18s 1.14s 1.31s
21 2.41s 2.21s 2.21s 2.17s 2.50s
OAc 1.905(12-0Ac) 1.90s(12-0Ac)
1! 5.47 brd(8.9) 4.92dd(9.2,2.0) 4.76dd(9.5,1.6) 4.86dd(9.6, 5.26 brd(9.4)
1.6)
2! 1.77m, 2.03m 1.57m, 2.16 m 1.44 ddd 2.06m, 2.17m 1.89m, 2.30m
(13.5, 1.6, 3.5)
2.12ddd
(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 3.29dd(9.5,3.0) 2.95dd(9.5,9.5) 3.26m 3.66dd(8.7, 2.4)
5/ 4.20m 3.85dq(9.5, 6.0) 3.60dq(9.5,6.0) 3.82m 4.21m
6 1.49d(6.2) 1.25d(6.0) 1.27 d(6.0) 1.18d(6.3) 1.38d(6.0)
OMe 3.55s(3”-OMe) 3.46s(3'-OMe)  3.48s(3"-OMe)  3.42s(3'-OMe)  3.515(3'-OMe)

3.935(3"-0Me)

3.435(3"-0Me)
3.465(3"-OMe)
3.485(3"""-0Me)

3.455(3"-OMe)
3.66 s(3""""-OMe)

3.455(3"-0Me)
3.425(3"-OMe)

3.555(3"-OMe)
3.505(3"-OMe)
3.60s5(3""-0Me)
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Table 3-11-48 (continued)

3.11 Steroidal Saponins = 447

H 3-11-198 3-11-199 3-11-200 3-11-201 3-11-202
1" 5.15brd(8.7) 4.68dd(9.6,1.8) 4.78dd(9.5,1.5) 4.61dd(9.6, 5.10 brd(9.5)
1.6)

2" 1.75m,2.31m 1.39ddd 1.68m,2.22m  1.94m,2.33m 1.77m, 2.28m
(13.0, 9.6, 9.0)
2.33ddd
(13.0, 4.0, 1.8)

3 3.97m 3.37 ddd 3.90brm 3.42m 4.00m
(9.6, 9.0, 4.0)

4" 3.48m 3.15dd(9.5,9.5) 3.38dd(9.5,3.0) 3.23m 3.50m

5" 4.29m 3.33dq(9.5,6.1) 3.96dq(9.5,6.5) 3.41m 4.16m

6" 1.42d(6.2) 1.37.d(6.1) 1.25d(6.5) 1.38d(6.1) 1.37d(5.9)

1" 4.68d(7.7) 4.61dd(9.6,1.8) 4.60dd(9.5,2.0) 4.78dd 4.67 brd(9.6)

(9.6, 1.6)

2" 3.88m 1.44ddd 1.45ddd 1.58m 1.81m
(13.0,9.6,9.0)  (13.5,9.5,9.2) 2.14m 2.29m
2.35ddd 2.34ddd
(13.0,4.0,1.8)  (13.5, 4.0, 2.0)

3" 3.70t(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 3.21dd(9.5,9.5) 3.23dd(9.5,9.5) 3.20m 3.46m

5" 4.00m 3.43dd(9.5,6.1) 3.41dq(9.5,6.5) 3.85m 3.49m

6" 1.73d(6.1) 1.39d(6.1) 1.37 d(6.0) 1.21d(6.3) 1.40d(5.8)

1" 5.13d(7.6) 4,50 d(8.0) 4.44d(7.9) 4.47 d(8.0) 5.24brd(8.2)

2" 4.03m 3.85dd(9.5,8.0) 3.31dd(9.5,7.9) 3.22m 2.32m, 2.45m

3" 4.23m 3.42dd(9.5,3.5) 3.25dd(9.5,9.5) 3.40m 4,14 m

4" 3.74m 3.83dd(3.5,2.2) 3.49dd(9.5,9.5) 3.55m 3.40m

5" 4.00m 3.65m 3.54m 3.54m 4.26m

6"" 4.35dd(11.4, 1.40d(6.5) 1.40d(6.5) 3.85m 1.61d(6.2)

5.4)
4.53dd(11.4, 3.94dd(12.0,
2.2) 2.2)

1" 4.38d(7.8) 4.92d(7.7)

21 3.19m 3.98m

3/ 3.36m 3.96m

4 3.31m 4,17m

5! 3.34m 4.23m

6" 3.69dd(5.8, 4,37 dd(5.3, 11.5)

12.0)
3.90dd(2.2, 4.57 brd(9.6)
12.0)

2a 5.54s 5.85s

3a  8.30d(8.6)

4a  7.23d(8.6) 2.40m 2.44m

5a 1.07 d(6.8) 0.94d(7.3)

6a 7.23d(8.6) 1.07 d(6.8) 0.95d(7.4)

7a  8.30d(8.6) 2.11s 2.265
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Table 3-11-49: 'H 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 3.89 m(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) 5.33brs 5.35d(4.6) 5.34brd(5.0) 5.32d(5.0)

8 1.53m 1.57m 1.57m - -

9 0.99m 0.85m 0.96m - -

12 - - - - 2.56 m(2H)

14 1.36m 1.25m 1.36m - -

16  6.59brs 6.58 brs 6.62brs 6.62dd(3.1,2.0) 6.74m

18 0.93s 0.91s 0.94s 0.93s 0.95s

19 1.04s 0.92s 1.08s 1.04s 1.04s

21 2.22s 2.23s 2.25s 2.25s 4.37 d(18.0)

4.45d(18.0)

OMe 3.415(21-OMe)

1/ 4.89d(7.5) 4.94d(7.5) 4.96d(7.6) 4.88d(7.8) 4.92d(7.2)

1" 6.31brs 5.89brs 6.40brs 5.80brs 6.39brs

6 - - - 1.75d(6.2) 1.75d(6.0)

1" 5.12d(7.6) 5.74brs 5.84brs

6" - 1.68d(6.2) 1.62d(6.0)

1" 5.85brs  5.24d(7.8)

1" 5.24d(7.8)

Table 3-11-50: 'H NMR spectroscopic data of steroidal saponins 3-11-206, 3-11-207, and 3-11-209.

3-11-206

3-11-207

3-11-209

&~ w

0 N O

12
14
15

16
18

ax1.00m,eq1.70m

ax1.82m
eq2.03m
3.83m

ax 2.74dd(11.0, 11.8)
eq 2.80dd(3.6, 9.6)

5.27 brd(4.0)
1.89m, 2.55m
1.98m

2.00m

1.62m

ax2.59m,eq2.45m

ax2.54brd(14.8)
eq 2.51brd(14.8)

6.72brs
1.14s

ax0.98m,eq1.66m
ax1.76m

eq 2.03 brd

3.90m
ax2.76m,eq2.80m

5.45brd(2.8)
1.85m, 2.55m
1.91m

1.93m

1.62m
ax2.59m,eq2.45m

ax 2.54brd(15.0)
eq 2.51 brd(15.0)
6.71brs

1.14s

3.78dd(12.0, 4.0)
a2.00m

B1.71m

4.05brs

®2.28m, B 2.51d(14.4)

5.49d(5.6)
a1.78m,B1.95m
B1.65m

o 1.35td(12.0, 8.0)
a2.38m,51.62m
a1.35m,32.28m
al.47m

2.30m

6.90dd(3.2, 1.6)
0.93s
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Table 3-11-50 (continued)

3.11 Steroidal Saponins —— 449

H 3-11-206 3-11-207 3-11-209

19 1.12s 1.13s 1.06 s

21 2.15s 2.15s 2.265s

1’ 4,96 d(6.4) 4,90d(6.4) 4.33d(8.0)

2! 4,38 m - 3.16 1(8.0)

3/ 4,19 m - 3.35m

4 4.20m - 3.30m

5/ 3.62brs - 3.27m

6 4,06dd(12.4,3) - 3.66dd(11.6, 5.2)
3.86dd(11.6, 2.0)

1" 6.38brs 6.38brs

2" 4.83brs 4.82brs

3" 4.63dd(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" 5.84brs 5.08d(7.5)

2" 4.67brs -

3" 4.53dd(9.3, 3) -

4" 4.32m -

5" 4.90m -

6" 1.61d(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 C33Hs604, CDClg [337]
3-11-212 biondianoside E C34Hs53043 Cs5D5N [348]
3-11-213 (38,5a,128,14f,17a)-3-(B- C35H5,049 CD30D [349]

cymaropyranosyloxy)-8,14,17,20-

tetrahydroxypregnan-12-yl

benzoate
3-11-214 (38,5a,12B,148,17a)-3-(B- C53,Hs5,04 CD30D [349]

cymaropyranosyloxy)-8,14,17,20-

tetrahydroxypregnan-12-yl

cinnamate
3-11-215 penicilloside A C41Hg0414 CsDsN [350]
3-11-216 penicilloside B C47H7,049 (Cy.1)C5D5NCD30D [350]
3-11-217 penicilloside C C5,Hgo0O59 Cs5DsN [350]
3-11-218 marstenacisside A C54Hg0,3 Cs5DsN [351]
3-11-219 marstenacisside B C,gHg20,50 Cs5DsN [351]
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Table 3-11-51 (continued)

No.

Compounds

MFs

Test solvents

References

3-11-220

3-11-221
3-11-222
3-11-223
3-11-224
3-11-225
3-11-226
3-11-227
3-11-228
3-11-229

3-11-230

3-11-231

3-11-232

3-11-233

3-11-234

12-0-acetyl-20-0-(N-
methylanthraniloyl-5,6-
dihydrosarcostin
3-0-B-D-glucopyranosyl-(1—4)-6-deoxy-
3-0-methyl-B-D-allopyranosyl-(1—4)-B-
D-cymaropyranosyl-(1—4)-B-D-
cymaropyranoside

caradalzieloside A

caradalzieloside B

caradalzieloside D

caradalzieloside C

caradalzieloside E

russelioside C

russelioside D

20-0-acetyl russelioside C
12f3-0-tigloyl-20-0-acetylboucerin-
3-0-B-D-glucopyranosyl-(1—4)-B-D-
quinovopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12-0-tigloyl-20-0-acetylboucerin-
3-0-B-D-glucopyranosyl-(1—4)-6-deoxy-
3-0-methyl-B-D-allopyranosyl-(1—4)-B-
D-cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12B-0-0-hydroxybenzoylboucerin-3-0--
D-glucopyranosyl-(1—4)-6-deoxy-3-0-
methyl-B-D-allopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12B-0-tigloylboucerin-3-0-B-D-
glucopyranosyl-(1—4)-6-deoxy-3-0-
methyl-B-D-allopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
123-0-tigloylboucerin-3-0-B-D-
glucopyranosyl-(1—4)-B-D-
thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12f3-0-0-hydroxybenzoylboucerin-3-0-3-
D-glucopyranosyl-(1—4)-B-D-
thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside

CsgHo1NOy,

CysHgs014
C51H78047
C51H78018
Cs6HgpO17
Ce3H92021
C34Hs5601,
ChoHes017
C36Hs58013
C54Hgs 024

CSSHSSOZI

c55H84021

Cs3Hge 020

C53Hgg 020

C55 H84021

CsDsN

CDCly
CDCly
CDCly
CDCly
CDCly
CD;0D
CD;0D
CD50D
CD50D

CD;0D

CD;0D

CD50D

CD;0D

CD50D

[352]

[353]
[353]
[353]
[353]
[353]
[354]
[354]
[355]
[355]

[355]

[355]

[355]

[355]

[355]
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Table 3-11-51 (continued)

3.11 Steroidal Saponins = 451

No.

Compounds

MFs

Test solvents

References

3-11-235

3-11-236
3-11-237
3-11-238
3-11-239
3-11-240
3-11-241

3-11-242

3-11-243

3-11-244

3-11-245
3-11-246
3-11-247

3-11-248
3-11-249
3-11-250

3-11-251
3-11-252
3-11-253

12p3-0-acetylboucerin-3-0-B-D-
glucopyranosyl-(1—4)-B-D-
thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside

volubiloside A

volubiloside B

perisepiumoside A

perisepiumoside B

marstomentoside S
12-B-0-cinnamoylsarcostin-3-0-§-D-
digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12-B-0-cinnamoyl-20-0-
benzoylsarcostin-3-0-B-D-
digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12,20-B-0-dibenzoylbenzoylsarcostin-
3-0-B-D-digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside
12,20-B-0-dibenzoylsarcostin-3-0-B-D-
digitalopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
oleandropyranoside

russelioside A

russelioside B

calogenin 3-0-B-D-digitalopyranoside-
20-0-B-D-canaropyranoside
hoodigoside N

hoodigoside O
calogenin-3-0-B-D-glucopyranosyl-
(1—6)-B-D-glucopyranosyl-(1—4)-B-D-
3-0-methylfucopyranoside-20-0-f-D-
glucopyranoside

hoodigoside L

hoodigoside M

hoodigoside P

C50H82 O20

C4gHg0020
C47H7802
C35Hs58013
C42H70014
C57Hgs 02
CsgHgg 029

Co5Ho2024

Ce3Hg0024

C63 H90 021

C34Hs56012
C4oHes017
C34H5601¢

C35Hs58010
C5,Hg, 024
Cu6H76022

CsgHo4 026
C53HggO2s
Cs5gHg4 055

CD50D

CsDsN
CsDsN
CDCly
CDCly
CsDsN
CD50D

CD50D

CD50D

CD50D

CD;0D
CD50D
CD50D

CDCly
CsDsN
CD;0D

CsDsN
CsDsN
CsDsN

[355]

[356]
[356]
[341]
[341]
[357]
[343]

[343]

[343]

[343]

[354]
[354]
[358]

[359]
[359]
[355]

[359]
[359]
[359]
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Table 3-11-51 (continued)

No. Compounds MFs Test solvents  References
3-11-254 pregna-20-en-3-0-a-fucopyranoiside Cy7H4405 DMSO-dg [360]
3-11-255 ptilosaponoside A Cy7H44044S, CD30D [361]
3-11-256 ptilosaponoside B Cy7H4,0.4S  CD30D [361]
3-11-257 pregna-5,20-dien-3-0-a-fucopyranoside ~ C,;H,,05 DMSO-dg [360]
HO
HO ;o :
L a0
HO"
OH HO" B
on 3-11-211 3-11-212
o .
3-11-213 R=?Q)1.J.\©s"
”
HOw. 9 -
) 11 = =
Meo 3-11-214 R Hﬂk/a\©7
o
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3-11-221

" 3-11-222 R

3-11-224 R

3-11-223

3-11-225
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HO HO
OH OH
3-11-227
3-11-226 uo M
OAc
OH
3-11-228

OAc

OH
3-11-229

2
R0 OR

R' R?
3-11-230 A Ac
OH 311231 BH B=
3-11-232 A H

OH

3-11-235 R=Ac

3-11-236 R = OMe
3-11-237 R=0OH

OH
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3.11 Steroidal Saponins

OMe
HO,
OH
) OH
e 3-11-238
OMe
HO
OH
OH

£°0 3-11-239

3-11-240

3-11-241  Cinn H -
3-11-242  Cinn Bz Cinn =~
(0] o) 9a 7a
3a
311243 5 Bz Bz= 0p 1R
7a 6b
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3-11-245 3-11-246

1, OH
OH
OH
o 1 3-11-247 3-11-248

3-11-249

(6]
3a
311251 R= %027

311252 R=H %
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3-11-253

HO

oH! 3-11-254 HO™

3-11-257

o P
R

0SO;Na

3.11 Steroidal Saponins

1oy 3-11-255 R = OSO3Na

3-11-256 R = OH

Table 3-11-52: H NMR spectroscopic data of steroidal saponins 3-11-211~3-11-215.

— 457

H 3-11-211 3-11-212 3-11-213 3-11-214 3-11-215
1 - 1.39m, 1.5m a1.01~1.05m a1.66~1.72m -
B1.67~1.69m B0.98~1.07m
2 - 1.88m, 2.05m a1.80~1.84m a2.00~2.18m
B1.80~1.84m B1.78~1.84m
3 4.28m 4.29brs a3.61~3.69m o 3.60~3.67m -
4 - 1.52m, 2.17m a1.64~1.66m a1.60~1.66m -
B1.15~1.17m B1.12~1.18m
5 a1.10~1.13m a1.08~1.13m -
6 - 1.96 m a1.37~1.38m a1.78~1.84m -
1.70m B 1.80~1.84m Bf1.31~1.39m
7 - 2.35m o 1.80~1.84m a1.78~1.84m -
1.32m B2.06~2.07m B1.78~1.84m
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Table 3-11-52 (continued)

H 3-11-211  3-11-212 3-11-213 3-11-214 3-11-215
- 1.97m - -
- 1.63m a1.26~1.31m a1.20~1.26 m al.l16m
11 4.08t(7)  1.56m,1.30m a1.76~1.79m @ 1.93~2.00m -
£1.99~2.02m B 1.68~1.75m
12 4.12d(7) 1.42m,1.30m a4.84~4.86m  a4.70dd(11.4,4.4) -
15 - 2.03dd(8.8,3.6) «1.80~1.84m a1.78~1.84m o 4.61brt(8)
1.80brs B1.47~1.51m  B1.48~1.53m
16 - 2.23m @1.25~1.28m  «1.58~1.67m @2.50m
1.82m B1.60~1.64m B1.24~1.28m £1.80m
17 2.20m a1.98(13,6)
18 0.97s 1.265s 1.66s 1.58s 1.55s
19 1.07 s 1.11s 0.98s 0.98s 1.07 s
20 3.82m 4.33m 3.57 q(6.3) 3.55q(6.3) 5.76m
21 1.27d(6.9) 4.06dd(10.5,7.1) 1.03d(6.3) 1.07 d(6.3) 1.36 d(6)
3.87 dd(10.5, 6.1)
1’ 5.46d(3)  5.13brd(8.8) 4.87dd(8.3, 4.7) 4.86dd(9.7, 2.0) 4.75d(7.7)
2! - 2.11brd(8.8) @2.10~2.15m  @2.12~2.16m 3.42dd(8.5, 9.3)
1.66 brs B1.47~1.53m B 1.48~1.55m
3! - 4.03brs B3.57~3.61m B 3.53~3.57m 3.57dd(2.3, 9.4)
4 - 3.62dd(9.6,2.4) B3.16dd B3.16dd 4.35brs
(9.5, 3.3) (9.5, 3.3)
5’ - 4.24m a3.71~3.76 m  ®3.70~3.74m 3.75m
6' 1.14d(6.3) 1.60d(6.4) 1.23d(6.3) 1.23d(6.3) 1.60d(6.5)
3'-0Me 3.425 3.43s 3.425 3.67s
1" 4.98d(3) 4.93d(7.8) 5.16d(7.7)
2" - 4.00m 6.61d(16.0) 3.991(8)
3" - 4.06m 8.11~8.13m 7.77 d(16.0) 4.24t(9)
4" - 4.19m 7.46~7.49m 4.181(9)
5" - 4.26m 7.59~7.61m 7.61~7.63m 3.94m
6" - 4.57dd(11.6,2.0) 7.46~7.49m 7.39~7.41m 4.55brd(12)
4.39dd(11.6, 5.2) 4.33dd(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: 'H 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 al1.07m al1.23m - - -
12 - - 3.88m 3.89m 5.16 dd(11.5,
4.5)
15 a 4.28(8) a5.90m - - -
16 a2.32m a2.50m - -
B1.55m B1.80m
17 a1.86m a1.90 (11, 6)
18 1.18s 1.58s 1.93s 1.95s 2.05s
19 0.97s 1.07 s 1.20s 1.21s 1.14s
20 5.30m 5.48m 4.44q(5.7) 4.45q(5.7) 5.21q(6.0)
21 1.26d(6) 1.23d(6) 1.50d(5.7) 1.50d(5.7) 1.55d(5.5)
12-0Ac 2.11s
1’ 4.36d(7.7) 4.72d(7.5) 5.54dd(9.8,2.1) 5.34dd(9.2,2.1) 5.32d(9.0)
2! 3.581(8) 3.39dd(8.5,9.5) 2.45,2.06 2.33,1.89 2.23m,1.73m
3/ 3.22dd(1.3,9) 3.51dd(3,9.4) 4.65q(2.5) 4.07 q(3.0) 4.10m
4! 4.17brs 4.51brs 3.51dd(9.0, 2.5) 3.51dd(9.1,3.0) 3.53d(8.5)
5' 3.63m (ov) 3.84m 4.35 4.30 4.28m
6 1.28d(6.5) 1.73d(6.5) 1.33d(6.1) 1.48d(6.1) 1.45d(6.0)
3’-OMe  3.49s 3.62s 3.51s 3.655s
3"-0Me 3.52s 3.61s 3.58s
3"".0Me 3.60s 3.91s 3.97s
3"".0Me 3.91s
1" 4.60d(7.6) 5.14d(7.7) 5.18dd(9.8,2.0) 4.80dd(9.9,2.0) 5.14d(9.5)
2" 3.2t(8) 3.94(8.5) 2.34,1.80 2.50,1.76 2.23m, 1.80m
3" 3.64m (ov) 4.16dd(8.5,9) 3.93q(3.0) 3.58 4,06 m
4" 3.30 m (ov) 4,021(9) 3.40dd(9.1,3.0) 3.61t(9.1) 3.92d(9.0)
5" 3.44m 4,101(8, 8.5) 4,17 3.56 4.20m
6" 4.14brd(11.7)  4.82brd(11) 1.45d(5.5) 1.67d(6.1) 1.59.d(6.0)
3.76dd(6,11.7) 4.29dd(6, 11)
1" 4.40d(7.7) 5.17 d(7.5) 4.79dd(9.8,2.0) 4.89d(8.6) 5.17 d(7.5)
2" 3.18t(9) 4.031(8.5) 2.46,1.75 3.91 3.97m
3" 3.36 t(9) 4.22m 3.57 3.70t(9.2) 3.74(8.5)
4" 3.32m(ov) 4.24m 3.621(9.1) 3.891(9.2) 3.55d(10.5)
5" 3.26 m (ov) 3.95m 3.54 3.75 3.80m
6" 3.86dd(2,11.7) 4.52brd(12) 1.67 d(6.0) 1.78d(6.0) 1.77d(6.0)
3.65dd(5,11.7) 4.37 dd(5, 12)
1" 4.89d(8.8) 5.13d(8.0) 4.73d(7.5)
2! 3.88 4.11 4.08m
3/ 7.97m 8.32m 3.70t(9.2) 4.24 4.26m
4" 7.46m 7.38m 3.871(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)
4.38dd(11.0,
5.0)

7" 7.97m 8.32m

1/ 5.12d(7.8)

2! 2.18m 4.03

3/ 2.14m 4.25 6.74d(8.5)

4 0.90d(6) 4.20 7.43ddd
(8.5, 8.0, 1.5)

5" 0.90d(6) 3.97 6.571(7.5)

6" 4.55, 4.35 8.33d(7.5)

g 2.81d(5.0)
NCH,

Table 3-11-54: 'H 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
la  0.95~1.01m 0.95~1.02m 0.95~1.01m 0.97~1.03m 0.95~1.02m
18 1.66~1.70m 1.66~1.70m 1.67~1.72m 1.63~1.68m 1.67~1.71m
20 1.81~1.85m 1.80~1.85m 1.80~1.85m 1.79~1.85m 1.79~1.85m
28 1.51~1.55m 1.51~1.54m 1.50~1.56 m 1.42~1.47 m 1.42~1.48m
3 a3.57~3.66m  3.57~3.66m 3.59~3.64m 3.58~3.66m 3.58~3.66m
4o 1.82~1.86m 1.83~1.87m 1.83~1.89m 1.85~1.90 m 1.85~1.91m
4 1.27~1.33m 1.28~1.36m 1.30~1.36m 1.29~1.35m 1.28~1.35m
5 1.01~1.06 m 1.01~1.06 m 1.01~1.06 m 1.04~1.08 m 1.03~1.08m
6a  1.18~1.22m 1.17~1.23m 1.17~1.23m 1.26~1.32m 1.28~1.35m
68  1.54~1.59m 1.56~1.60m 1.57~1.62m 1.53~1.58m 1.53~1.58m
7a 1.26~1.30m 1.24~1.32m 1.26~1.31m 1.27~1.33m 1.28~1.35m
78 1.59~1.66m 1.60~1.66m 1.62~1.68m 1.62~1.67m 1.63~1.69m
9 1.14brd(12.7)  1.14brd(12.1) 1.11~1.17m 1.18~1.26 m 1.18~1.26 m
1la  1.59~1.66m 1.60~1.66m 1.62~1.68m 1.68~1.74m 1.68~1.74m
118 1.75~1.79m 1.75~1.79m 1.75~1.79m 1.90~1.96 m 1.90~1.96 m
12 4.61dd 4.61dd 4.61dd 4.95dd 4.93dd
(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 1.47s 1.47 s 1.47 s 1.655 1.65s
19  0.92s 0.92s 0.925s 0.92s 0.92s
20 4.83q(6.2) 4.83q(6.2) 4.83q(6.3) 4.90q(6.3) 4.90q(6.3)
21 1.33d(6.2) 1.33d(6.2) 1.33d(6.3) 1.28d(6.3) 1.26 d(6.3)
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Table 3-11-54 (continued)

3.11 Steroidal Saponins = 461

H 3-11-221 3-11-222 3-11-223 3-11-224 3-11-225
8-OH 2.43s 2.44s 2.43s 2.47s 2.465s
14-OH 4.665s 4.67s 4.66s 4.65s 4.64s
17-OH 3.17s 3.21s 3.17s 3.18s 3.14s
12-0OAc 1.88s 1.88s 1.88s
1 4.86 dd(9.7, 4.85dd(9.5, 4.86 dd(9.7, 4.85dd(9.5, 4.85dd(9.7,
1.9) 1.8) 1.9) 1.8) 1.9)
2'a 1.57~1.62m 1.55~1.59 m 1.58~1.62m 1.54~1.60m 1.56~1.60m
2'p 2.08ddd 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 3.23dd(9.6, 3.20dd(9.6, 3.20dd(9.7, 3.20dd(10.1,  3.20dd(9.7,
2.8) 2.9) 2.9) 2.9) 2.9)
5’ 3.87dq(9.6, 3.86dq(9.6, 3.86dq(9.7, 3.86dq(10.1,  3.86dq(9.7,
6.3) 6.3) 6.3) 6.3) 6.3)
6 1.24d(6.3) 1.22d(6.3) 1.23d(6.3) 1.22d(6.3) 1.21d(6.3)
3’-0OMe 3.45s 3.44s 3.44s 3.435s 3.43s
3”-0Me  3.39s 3.45s 3.39s 3.445s 3.445
3""-0Me 3.39s 3.665 3.39s 3.38s
3"".0Me 3.665s
1" 4.50dd(9.9, 4.75dd(9.7, 4.48 dd(9.7, 4.75dd(9.7, 4.75dd(9.7,
2.2) 1.9) 1.9) 1.5) 1.9)
2"a 1.49~1.53m 1.65~1.69m 1.50~1.56 m 1.60~1.64m 1.60~1.64m
2"B 2.33ddd 2.11~2.17m 2.37.ddd 2.11~2.16 m 2.10~2.16 m
(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" 3.131(8.8) 3.23dd(9.6, 3.341(7.5) 3.23dd(10.1,  3.22dd(9.7,
2.9) 2.9) 2.9)
5" 3.29dq(8.8, 3.84dq(9.6, 3.31~3.35m 3.84dq(10.1,  3.83dq(9.7,
6.1) 6.3) 6.3) 6.3)
6" 1.32d(6.1) 1.22d(6.3) 1.35d(5.8) 1.22d(6.3) 1.21d(6.3)
1" 4.50dd(9.7, 4.79d(8.2) 4.50dd(9.7, 4.48dd(9.7,
1.9) 1.5) 1.9)
2" 8.01d(7.4) a1.48~1.52m  3.49dd(8.2, a1.48~1.52m «a1.52dd
3.4)
B2.30~2.36m B2.30~2.36m (12.6,9.7)
B2.37ddd
(12.6, 4.8,1.9)
3" 7.47(7.4) 3.14~3.20m 3.80dd(3.4, 3.17~3.19m 3.39~3.41m
2.9)
4" 7.60t(7.4) 3.131(8.7) 3.19dd(9.7, 3.131(8.7) 3.341(7.5)
2.9)
5" 7.471(7.4) 3.29dq(8.7, 3.56dq(9.7, 3.29dq(8.7, 3.31~3.35m
6.3) 6.3) 6.3)
6" 8.01d(7.4) 1.33d(6.3) 1.26 d(6.3) 1.32d(6.3) 1.35d(5.8)
1" 4.79d(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! 8.02d(7.7) 8.02d(7.7) 7.53d(7.7) 3.46~3.50m
3 7.474(7.7) 7.474(7.7) 7.32t(7.7) 3.80 brt(2.9)
4" 7.601(7.7) 7.591(7.7) 7.52t(7.7) 3.18dd(9.7,
2.9)
5" 7.474(7.7) 7.474(7.7) 7.324(7.7) 3.55dq(9.7,
6.3)
6" 8.02d(7.7) 8.02d(7.7) 7.53d(7.7) 1.26 d(6.3)
21 g 7.69d(7.7) 7.69d(7.7)
3/ st 7.10t(7.7) 7.10t(7.7)
4" 7.414(7.7) 7.414(7.7)
ZIHIII, 6””" 7.53 d(7.7)
3mm, 5””" 7.32t(7.7)
4 7.524(7.7)
Table 3-11-55: *H 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 a2.50dd a2.43dd 2.31dd 2.18dd 2.18dd
(13.1,3) (13.5,3) (10.0, 2.5) (10.0, 2.5) (10.0, 2.5)
B 2.35brt B 2.27 brt 2.47 brt(9.5) 2.38brt(9.0) 2.38brt(9.0)
(13.1) (13.5)
6 5.48 brm 5.42brm 5.45m 5.47 brd(4.3) 5.47 brd(4.3)
7 a2.28m a221lm 1.90m, 2.25m 1.90m, 2.26 m 1.90m, 2.26 m
12 - - 4.64dd(12.0, 4.0) 4.64dd(12.0, 4.0)
17 - - 1.70m 2.08m 2.08m
18 1.12s 1.06s 1.14s 1.08s 1.08s
19 1.10s 1.03s 1.06s 1.05s 1.05s
20 4.07brq(6.4) 4.0brq(6.4)  4.42m 4.95m 4.95m
21 1.16 d(6.4) 1.10d(6.5) 1.32d(6.4) 1.14d(6.5) 1.14.d(6.5)
20-0OAc 1.93s 2.00s 2.00s
1’ 4.42d(7.7) 4.34d(7.9) 4.38d(8.0) 4.87dd(9.5,2.0) 4.89dd(9.5, 2.0)
2! - - 3.62dd(9.5, 8.0) 2.09brdd 1.56 brdd
(16.0, 3.0) (16.0, 12.0)
1.53brdd 2.09brdd
(16.0,12.0) (16.0, 3.0)
3 3.37d(8.6) - 3.27dd(9.5, 4.0) 3.87q(3.0) 3.87q(3.0)
4 4.23brd(2.8) 4.16brm 4.20dd(4.0, 2.5) 3.25dd(9.5,3.0) 3.35dd(9.5, 3.0)
5’ - - 3.67m 3.85dq(9.5, 6.4) 3.83dq(9.5, 6.0)
6 1.35d(6.2) 1.30d(6.5) 1.32d(6.0) 1.20d(6.4) 1.21.d(6.0)
3’-OMe 3.57s 3.51s 3.53s 3.51s 3.46s
3".0Me 3.53s 3.45s
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Table 3-11-55 (continued)

3.11 Steroidal Saponins —— 463

H 3-11-226 3-11-227 3-11-228 3-11-229 3-11-230
3"".0Me 3.62s
1" 4,67 d(7.6) 4.59d(7.9) 4.41 d(8.0) 4.81dd(9.0, 2.0) 4.83dd(9.5, 2.0)
2" - - 3.17dd(9.5,8.0) 2.15brdd 1.60brdd
(16.0, 3.0) (16.0, 12.0)
1.63brdd 2.15brdd
(16.0, 12.0) (16.0, 3.0)
3" - - 3.39d(9.5) - 3.86 q(3.0)
4" - - 3.27.d(9.5) 3.30dd(9.5,3.0) 3.26dd(9.5, 3.0)
5" - - 3.28m 3.82dq(9.5, 6.0) 3.82dq(9.5, 6.0)
6" 3.94dd(12, 4.15dd(12.2, 3.70dd(12.0,5.0) 1.25d(6.0) 1.22d(6.0)
2.3) 1.7)
3.69dd(12, 3.78dd(12.2, 3.89dd(12.0, 3.5)
5.5) 6.4)
1" 4.38d(7.9) 4.47 d(7.5) 4.61d(8.0)
2" - 3.14dd(10.0, 7.0) 3.38dd(8.0, 2.5)
3" - 3.54(10.0) 3.98dd(3.5, 2.5)
4" - 3.47t(10.0) 3.35(9.0, 3.5)
5" - 3.45m 3.39m
6" 3.87dd(12, 1.45 d(6.0) 1.28d(6.0)
2.3)
3.65dd(12,
5.6)
1" 4.64d(7.5) 4.37 d(8.0)
2! 3.20dd(9.5,7.5) 3.21dd(9.5, 8.0)
3/ 3.37.d(9.5) 3.37.d(9.5)
4" 3.23d(9.5) 3.26 d(9.5)
5 3.26m 3.32m
6" 3.94dd(12.0, 5.0) 3.68dd(12.0, 5.0)
3.64dd(12.0, 3.5) 3.94dd(12.0, 3.0)
3/ 7.05brq(6.5) 7.05brq(6.5)
4" 1.82d(6.5) 1.82d(6.5)
5 1.91s 1.91s

Table 3-11-56: *H 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 2.19dd(9.5, 2.19.dd(9.5, 2.19.dd(9.5, 2.19.dd(9.5, 2.19dd(10.0,
2.5) 2.0) 2.0) 2.5) 2.5)
2.40brt(9.5) 2.40brt(9.5) 2.40brt(9.5) 2.40brt(9.5) 2.40brt(10.0)

6 5.48brd(4.5) 5.48 brd(4.0) 5.48 brd(4.0) 5.48 brd(4.5) 5.48 brd(4.5)
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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
1.88m, 2.26 m 1.88m, 2.26 m 1.88m, 2.26 m 1.88m, 2.26 m 1.88m, 2.26 m

12 4.63dd(12.0, 4.63dd(12.0, 4.63dd(12.0, 4.63dd(12.0, 4.63dd(12.0,
4.0) 4.0) 4.0) 4.0) 4.2)

17 1.85m 1.85m 1.85m 1.85m 1.85m

18 1.29s 1.29s 1.29s 1.29s 1.29s

19 1.05s 1.05s 1.05s 1.05s 1.05s

20 3.83m 3.83m 3.83m 3.83m 3.83m

21 1.23d(6.5) 1.23d(6.5) 1.23d(6.5) 1.23d(6.5) 1.23d(6.5)

12-0Ac 2.05s

1/ 4.89 dd(9.5, 4.89 dd(9.5, 4.89 dd(9.5, 4.89 dd(9.5, 4.89 dd(9.5,
2.0) 2.0) 2.0) 2.0) 2.0)

2! 1.56 brdd 1.56 brdd 1.56 brdd 1.56 brdd 1.56brdd
(16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0)
2.09brdd 2.09brdd 2.09brdd 2.09brdd 2.09brdd
(16.0, 3.0) (16.0, 3.0) (16.0, 3.5) (16.0, 3.5) (16.0, 3.5)

3/ 3.87q(3.0) 3.87q(3.0) 3.87q(3.5) 3.87q(3.5) 3.87q(3.5)

4 3.35dd(9.5, 3.35dd(9.5, 3.30dd(9.5, 3.30dd(9.5, 3.30dd(9.5,
3.0) 3.0) 3.5) 3.5) 3.5)

5’ 3.83dq(9.5, 3.83dq(9.5, 3.90dq(9.5, 3.90dq(9.5, 3.90dq(9.5,
6.0) 6.0) 6.0) 6.0) 6.0)

6 1.21.d(6.0) 1.21.d(6.0) 1.22d(6.0) 1.22d(6.0) 1.22d(6.0)

OMe 3.465(3'-OMe)  3.465(3'-OMe)  3.465(3'-OMe)  3.465(3'-OMe)  3.46 5(3'-OMe)
3.455(3"-OMe) 3.45s5(3"-OMe) 3.45s(3"-OMe) 3.45s(3"'-OMe)  3.455(3"-OMe)
3.625(3"-OMe) 3.625(3"-OMe) 3.655(3"-OMe) 3.655(3""-OMe) 3.65s(3""'-OMe)

1" 4.83dd(9.5, 4.83dd(9.5, 4.83dd(9.2, 4.83dd(9.2, 4.83dd(9.2,
2.0) 2.0) 2.0) 2.0) 2.0)

2" 1.60brdd 1.60brdd 1.63brdd 1.63brdd 1.63brdd
(16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0) (16.0, 12.0)
2.15brdd 2.15brdd 2.17brdd 2.17brdd 2.17brdd
(16.0, 3.0) (16.0, 3.0) (16.0, 3.5) (16.0, 3.5) (16.0, 3.5)

3" 3.86q(3.0) 3.86 q(3.0) 3.88q(3.0) 3.88q(3.0) 3.88q(3.0)

4" 3.26 dd(9.5, 3.26 dd(9.5, 3.31dd(9.5, 3.31dd(9.5, 3.31dd(9.5,
3.0) 3.0) 3.0) 3.0) 3.0)

5" 3.82dq(9.5, 3.824dq(9.5, 3.84dq(9.5, 3.84dq(9.5, 3.84dq(9.5,
6.0) 6.0) 6.0) 6.0) 6.0)

6" 1.22d(6.0) 1.22d(6.0) 1.32d(6.0) 1.32d(6.0) 1.32d(6.0)

1" 4.61d(8.0) 4.61d(8.0) 4.37 d(8.5) 4.37 d(8.5) 4.37 d(8.5)

2™ 3.38dd(8.0, 3.38dd(8.0, 3.321(8.7) 3.321(8.7) 3.321(8.7)
2.5) 2.5)

3" 3.98dd(3.5, 3.98dd(3.5, 3.21(8.7) 3.21t(8.7) 3.21t(8.7)
2.5) 2.5)

4" 3.35(9.0,3.5)  3.35(9.0,3.5)  3.40t(8.7) 3.401(8.7) 3.40t(8.7)

5" 3.39m 3.39m 3.49m 3.49m 3.49m

% 1.28 d(6.0) 1.28 d(6.0) 1.40d(6.0) 1.40d(6.0) 1.40d(6.0)
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Table 3-11-56 (continued)

3.11 Steroidal Saponins —— 465

H 3-11-231 3-11-232 3-11-233 3-11-234 3-11-235

1" 4.37d(8.0) 4.37 d(8.0) 4.45 d(8.0) 4.45 d(8.0) 4.45 d(8.0)

2" 3,21dd(9.5, 3.21dd(9.5, 3.20dd(9.5, 3.20dd(9.5, 3.20dd(9.5,
8.0) 8.0) 8.0) 8.0) 8.0)

3" 3.37d(9.5) 3.37d(9.5) 3.38d(9.5) 3.38d(9.5) 3.38d(9.5)

4" 3.26d(9.5) 3.26d(9.5) 3.24.d(9.5) 3.24d(9.5) 3.24.d(9.5)

5" 3.32m 3.32m 3.29m 3.29m 3.29m

6"  3.68dd(12.0, 3.68dd(12.0, 3.63dd(12.0, 3.63dd(12.0, 3.63dd(12.0,
5.0) 5.0) 5.0) 5.0) 5.0)
3.94dd(12.0, 3.94dd(12.0, 3.90dd(12.0, 3.90dd(12.0, 3.90dd(12.0,
3.0) 3.0) 3.5) 3.5) 3.5)

3" 7.77d(8.0) 6.98brq(6.5) 6.98brq(6.5) 7.77 d(8.0)

4" 6.601(8.0) 1.84d(6.5) 1.84d(6.5) 6.601(8.0)

5" 7.20(8.0) 1.89s 1.89s 7.201(8.0)

6" 7.91d(8.0) 7.91d(8.0)

Table 3-11-57: 'H NMR spectroscopic data of steroidal sapon

ins 3-11-236~3-11-240.

H 3-11-236 3-11-237 3-11-238 3-11-239 3-11-240

1 - - a1.04~1.09m a1.01~1.06 m -
B 1.83~1.87m B1.80~1.84m

2 - - a1.89~1.93m a1.84~1.88m -
B 1.54~1.57m B1.51~1.55m

3 a3.89m a3.89m 3.50~3.58m 3.47~3.59m 3.86m

4 - - o 2.34~2.38m a2.30~2.35m -
B2.17~2.23m B2.12~2.16m

6 5.53d(5.7) 5.53d(5.7) 5.39brs 5.36 brs 5.38m

7 - - 2.20~2.24m 2.16~2.20m -

8 - - 1.72~1.76 m 1.72~1.77m -

9 - - 1.05~1.10m 1.01~1.05m -

11 B 4.15m (ov) B 4.15m (ov) 1.48~1.53m 1.43~1.48m -

12 a3.55d(9.7) a3.55d(9.4) a1.00~1.04m a0.96~1.02m 5.28dd(12, 4)
B1.61~1.64m B1.58~1.63m

15 - - a1.96~2.02m a1.93~2.01m -
B1.78~1.81m B1.74~1.79m

16 - - a1.77~1.82m a1.76~1.82m -
B1.78~1.82m B1.76~1.80m

17 a2.65m a2.65m

18 1.72s 1.72s 1.19s 1.165s 2.14s

19 1.33s 1.33s 0.99s 0.95s 1.37s

20 - - 3.79~3.83m 3.79~3.83m 4.12 q(6)

21 1.49d(6.6) 1.49d(6.2) 3.54~3.58m 3.50~3.59m 1.34d(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 3.615s(3'-OMe)

3.605(3"-OMe)
3.845(3"-OMe)

3.65(3"-0Me)
3.845(3"-OMe)

3.385(21-OMe)
3.435(3"-OMe)

3.345(21-OMe)
3.40s(3"-0Me)
3.345(3"-OMe)

3.57 s(3'-OMe)
3.615s(3"-0Me)
3.935(3"-0OMe)

1/ 5.28dd(9.6,1.6) 5.28dd(9.6,1.7) 4.90dd(9.6,1.6) 4.86brd(9.6) 5.28 brd(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 4.22brs 4.18brs -
4! 3.47dd(9.9,2.5) 3.48dd(9.4,2.5) 3.20brd(9.4) 3.13brd(9.5) -
5’ 4.21m 4.20m 3.78dq(9.4,6.2) 3.70dq(9.5,6.0) -
6 1.34d(6.1) 1.33d(6.1) 1.21d(6.2) 1.18d(6.0) 1.38d(6)
1"  5.09dd(9.4,1.7) 5.31dd(9.7,1.6) 4.70dd(9.6,1.6) 4.75brd(9.6) 5.11 brd(10)
2" 2.29 2.40 dd-like 2.18~2.26 m 2.02~2.09m -

1.81 1.96m 1.58~1.62m 1.53~1.56 m
3" 4.03m 4.05m 3.62brs 3.75brs -
4" 3.45dd(2.5,9.9) 3.48dd(2.5,9.4) 3.18brd(9.4) 3.17 brd(9.5) -
5" 4.15m 4.28m 3.59dq(9.4, 6.4) 3.85dq(9.5,6.0) -
6"  1.45d(6.0) 1.49d(6.2) 1.24d(6.4) 1.18d(6.0) 1.56 d(6)
1" 5.08d(7.8) 5.14d(7.8) 4.44brd(9.6) 4.69d(8)
2" 3.80dd-like 3.76 m 2.25~2.31m -

1.38~1.42m

3" 4.451(2.8) 4.431(2.8) 3.12dd(9.6,9.0) -
4" 3,72dd(9.9,2.5) 3.68dd(9.8, 2.5) 3.05dd(9.0,9.0) -
5" 4.26dd(6.0,9.9) 4.27m 3.24dq(9.0, 6.0) -
6" 1.63d(6.1) 1.58d(6.2) 1.25d(6.0) 1.73d(6)
1" 4.98d(7.8) 4.97 d(7.8) 5.12d(8)
2" 4.03m 4.03m -
3" 4.261(9.0) 4.26m -
4" 4.20m 4,20dd(6.6, 9.4) -
5" 4.0m 3.99m -
6""  4.38dd(5.2,11.4) 4.36m -

4.54dd(2.1,11.4) 4.54d
2! 6.94d(16)
3/ 8.17 d(16)
Table 3-11-58: *H 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 - - - - a2.42dd(13,

4.3)
B 2.28bt(12)

6 5.36m 5.36m 5.35m 5.35m 5.41brm
7 - - - - a2.24m
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3.11 Steroidal Saponins —— 467

H 3-11-241 3-11-242 3-11-243 3-11-244 3-11-245
12 4.70dd(10.0, 4.76 dd(10.0, 4.78dd(10.0, 4.78dd(10.0,
4.0) 4.0) 4.0) 4.0)
18 1.62s 1.70s 1.665s 1.665s 1.11s
19 1.20s 1.10s 1.08s 1.08s 1.02s
20 3.88q(6.5) 4.98q(6.5) 5.02q(6.5) 5.02q(6.5) 4.01brq(6.4)
21 1.12d(6.0) 1.34.d(6.5) 1.31d(6.5) 1.31.d(6.5) 1.30d(6.4)
1’ 4.90dd(9.5,2.0) 4.90dd(9.5,2.0) 4.90dd(9.5,2.0) 4.70dd(9.3,2.0) 4.32d(7.9)
2! 2.12m,1.57m 2.12m,1.57m 2.12m,1.57m  1.43ddd
(13.0, 9.3, 9.0)
2.30ddd
(13.0, 3.5, 2.0)
3/ 3.85q(3.0) 3.85q(3.0) 3.85q(3.0) 3.40 ddd 3.17d(7.9)
(9.3, 9.0, 3.5)
4! 3.30dd(9.5, 3.0) 3.30dd(9.5,3.0) 3.30dd(9.5,3.0) 3.19dd(9.3,9.3) 3.82brd(3.2)
5/ 3.88dq(9.5, 6.0) 3.88dq(9.5, 6.0) 3.88dq(9.5, 6.0) 3.37dq(6.0,9.3)
6' 1.28d(6.0) 1.28 d(6.0) 1.28d(6.0) 1.29d(6.0) 1.29d(6.2)
3'-O0Me 3.48s 3.48s 3.48s 3.43s 3.46s
3-0Me 3.46s 3.465 3.465 3.46s
3"".0Me 3.50s 3.50s 3.50s 3.52s
3""".0Me 3.44s 3.44s 3.44s 3.44s
1" 4.82dd(9.0, 2.0) 4.82dd(9.0,2.0) 4.82dd(9.0,2.0) 4.89dd(9.5,1.5) 4.39d(7.9)
2" 2.18m,1.60m 2.18m,1.60m 2.18m,1.60m 2.18m,1.53m  3.13dd(9.6,
4)
3" 3.85q(3.0) 3.85q(3.0) 3.85q(3.0) 3.88q(3.0) -
4" 3.321(3.0,9.0)  3.321(3.0,9.0) 3.32t(3.0,9.0)  3.34dd(3.0,9.5) -
5" 3.83dq(9.5,6.2) 3.83dq(9.5,6.2 3.83dq(9.5,6.2 3.83dq(9.5,6.0 -
6" 1.26d(6.2) 1.26 d(6.2) 1.26 d(6.2) 1.28d(6.0) 3.84dd(2,12)
3.68dd(12,
5.4)
1" 4.56dd(9.0,2.0) 4.56dd(9.0,2.0) 4.56dd(9.0,2.0) 4.85dd(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" 3.31ddd 3.31ddd 3.31ddd 3.88q(3.0)
(9.5, 9.0, 4.0) 9.5, 9.0, 4.0) (9.5, 9.0, 4.0)
4" 3.16dd(9.5,9.5) 3.16dd(9.5,9.5) 3.16dd(9.5,9.5) 3.25dd(3.0,9.5)
5" 3.43dq(6.4,9.5) 3.43dq(6.4,9.5) 3.43dq(6.4,9.5) 3.84dq(9.5, 6.0)
6" 1.42d(6.4) 1.42d(6.4) 1.42d(6.4) 1.23d(6.0)
1" 4.54d(8.0) 4.54d(8.0) 4,54 d(8.0) 4,54 d(8.0)
21 3.88dd(9.2,8.0) 3.88dd(9.2,8.0) 3.88dd(9.2,8.0) 3.88dd(9.2,8.0)
3" 3.39dd(9.3, 3.5) 3.39dd(9.3,3.5) 3.39dd(9.3,3.5) 3.39dd(9.3, 3.5)
4" 3.85dd(3.5,2.0) 3.85dd(3.5,2.0) 3.85dd(3.5,2.0) 3.85dd(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) 6.64d(16.0)

3a 7.81d(16.0) 7.81d(16.0) 8.01dd(7.5,1.5) 8.01dd(7.5,1.5)

4a 7.421(7.6) 7.421(7.6)

5a 7.42dd(8.0,1.5) 7.44dd(8.0,1.5) 7.59t(8.0) 7.591(8.0)

6a 7.631(8.0) 7.601(8.0) 7.421(7.6) 7.421(7.6)

7a 7.361(8.0) 8.01dd(7.5,1.5) 8.01dd(7.5,1.5)

8a 7.631(8.0) 7.601(8.0)

9a 7.42dd(8.0,1.5) 7.44dd(8.0,1.5)

2b, 6b 8.07dd(7.5,1.5) 8.01dd(7.5,1.5) 8.01dd(7.5,1.5)

3b, 5b 7.541(7.5) 7.421(7.6) 7.421(7.6)

4b 7.651(7.5) 7.59(8.0) 7.591(8.0)

Table 3-11-59: 'H 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 o 2.45dd 2.43brt(9.0) 2.20,2.32 2.41,2.58 2.31dd(9.5, 2.5)
(13.6, 4.2) 2.28dd(10.0, 2.5) 2.47 brt(9.5)
B2.28brt(13.6)

6 5.42brm 5.40 brd(4.5) 5.37brs 5.55brs 5.45brd(4.0)

7 a2.22m 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 - 1.76 m, 1.57 m 1.23,1.95 1.82,1.99 -

17 1.7dd(11.1,4.7) 1.81m 1.60 1.58m 1.70m

18 1.12s 0.80s 1.03s 1.34s 1.15s

19 1.02s 1.06s 0.97s 0.98s 1.08s

20 4.01brq(6.4) 3.80brq(6.5) 4.03q(7) 4.06m 4.03m

21 1.28d(6.4) 1.29d(6.5) 1.10d(6) 1.51.d(6) 1.31d(6.4)

1/ 4.35d(7.7) 4.34d(8.0) 4.56brd(10) 4.83 4.39d(8.0)

2! 3.51dd(9.0, 8.0) 1.74,1.85 1.72,1.83  3.63dd(9.5, 8.0)

3/ 3.15dd(9.0, 3.5) 3.34 3.62(ov) 3.26dd(9.5, 4.0)

4 4.16 brd(2.1) 3.85dd(1.5, 3.5) 3.34 3.65 (ov) 4.20dd(4.0, 2.5)

5/ 3.63dq(1.5,6.0)  3.39(ov) 4.03 3.61m

6 1.28d(6.4) 1.30d(6.0) 1.34d(5) 1.72d(6) 1.30d(6.0)

3'-0Me 3.51s 3.49s 3.36s 3.53s 3.54s

3"-0Me 3.64s 3.68s
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3.11 Steroidal Saponins —— 469

H 3-11-246 3-11-247 3-11-248  3-11-249 3-11-250

1" 4.60d(7.7) 4.67dd(9.0,1.5)  4.47d(8) 4.94d(8) 4.43d(7.8)

2" - 1.53m, 2.19m 3.43 4.03 3.23dd(9.5, 7.8)

3" - 3.51m 3.09 3.69m 3.39d(9.5)

4" - 2.91t(9.5) 3.15 5.21t(9) 3.37.d(9.5)

5" - 3.27dq(9.5,6.0)  3.38(ov) 3.73m 3.49m

6" 3.85dd(12, 3.5) 1.29d(6.0) 1.29 d(6) 1.34 3.82dd(12.0, 5.0)

4.15dd(12.0, 3.0)

1" 4.38d(7.9) 4.81 4.64d(8.0)

2" 3.16 1(8.5) 3.92, 4.03 3.24dd(9.5, 8.0)

3" - 4.07 (ov) 3.37.d(9.5)

4" - 4.20 3.29d(9.5)

5" - 4.06 (ov) 3.30m

6" 3.85dd(12, 3.5) 4.25 3.69dd(12.0, 5.0)
4.77 3.90dd(12.0, 3.5)

1" 5.07 d(8) 4.40d(7.8)

2" 3.92, 4.03 3.16 dd(9.5, 7.8)

3" 4.03 3.38d(9.5)

4" 4.20 3.28d(9.5)

5 3.92 3.30m

6" 4.33m 3.68dd(12.0, 5.0)
4.49brd(12)  3.88dd(12.0, 3.0)

3a 7.05dd(6, 8)

4a 1.68d(7)

5a 1.90s

Table 3-11-60: 'H 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" 5.23t(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 1.60d(6) 1.44 d(6)
6 5.56brs 5.58brs 5.50brs 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  1.35s 1.37s 1.345s 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 0.98s 1.00s 0.96s 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 1.51d(6) 1.52d(5) 1.49d(6.8) 1" 4.98d(8) 4.98 4.97 d(8)
1/ 4.82 4.84 5.28brd(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
3 1.74d(6) 1.75d(6) 1.34 4.50brd(11) 4.50brd(11) 4.48brd(11)
3-OMe 3.53s 3.57s 3.59s 3a  7.04dd(6,7) 6.99 brd(8)
3-0Me 3.68s 3.92s 3.34s 4a  1.68d(7) 1.64d(7)
1" 4.96d(8.0) 4.98 4.78 5a  1.90s 1.86s
2" 4.00 4.04 1.76,1.90
Table 3-11-61: 'H 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, 0.96 m 1.83m, 0.89m 1.80m, 1.04m
2 1.74m,1.24m  1.90m,1.75m 1.71m, 1.64m 1.76m, 1.48 m
3 3.35m 4.26 m 3.53m 3.29m
4 1.54m 4.27m 3.89m 2.31dd
(12.5, 2.0)
2.13dd
(12.5,12.0)
5 1.17m 1.36m 1.34m
1.25m 2.36 dddd 2.30dddd 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, 1.56 m 1.60m, 1.54m 1.36m, 1.54m
12 1.63m 1.68m, 1.02m 1.70m, 1.03 m 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  1.76 m,1.56m 1.76m, 1.57 m 1.70m, 1.53 m
17 1.95m 1.94m 1.94m 1.94m
18 0.55s 0.66s 0.665s 0.58s
19  0.77s 4.08d(12.5) 4.03d(12.5) 0.97s
3.84d(12.5) 3.90d(12.5)
20 5.76m 5.75ddd(8.0,9.3,18.0)  5.75ddd(8.0,9.3,18.0)  5.77ddd

(7.7,11.7,17.4)
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H 3-11-254 3-11-255 3-11-256 3-11-257
21 4.98m 4.93m 4.94m 4.99brd(11.7)
4.96m 4.92m 4.93m 4,97 brd(17.4)

1 4.73br 4.46 d(7.8) 4.45d(7.8) 4.74d(2.9)

2! 3.51m 3.51dd(7.8, 9.0) 3.49dd(7.8, 8.8) 3.51dd(2.9,
10.0)

3! 3.49m 4.241(9.0) 4.25dd(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 brd(3.5)

5' 3.84m 3.31m 3.37ddd(2.2, 5.4, 8.0) 3.85brq(6.5)

6' 1.07 d(6.5) 3.86dd(2.4,12.1) 3.86 dd(2.2, 12.0) 1.06 d(6.5)

3.70dd(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 | C4gH74059 CsDsN [362]
3-11-259 cynanoside J C41Hg2015 CsDsN [362]
3-11-260 tylophoside B C4Hgs 015 CsDsN [363]
3-11-261 tylophoside C C4Hes 015 Cs;DsN [363]
3-11-262 cynanoside E C42He4016 CsDsN [362]
3-11-263 cynanoside F C4gH7,054 Cs;DsN [362]
3-11-264 cynanoside G C41Hg204¢ CsDgN [362]
3-11-265 cynanoside H C41He204¢ Cs;DsN [362]
3-11-266 tylophoside A C41He2014 CsDsN [363]
3-11-267 cynatratoside B C41Hg2014 CsDsN [363]
3-11-268 tylophoside D C4He6015 CsDsN [363]
3-11-269 tylophoside E C4gH76059 CsDsN [363]
3-11-270 cynanoside K C47H7,018 CsDsN [364]
3-11-271 cynanoside L Cs5,Hgo053 CsDsN [364]
3-11-272 cynanoside M C41He2013 Cs;DsN [364]
3-11-273 cynanoside Q; C47H7,049 CsDsN [365]
3-11-274 cynanoside Q, CuoHe0014 Cs;DsN [365]
3-11-275 cynanoside Q3 CugH70010 CsDsN [365]
3-11-276 cynanoside N C47H7,059 C5;Ds5N [364]
3-11-277 cynanoside O C4gH74019 CsDsN [364]
3-11-278 cynanoside Ry C4oHg2013 CsDsN [365]
3-11-279 cynanoside R, C42Hg2014 CsDsN [365]
3-11-280 cynanoside R; C4gH72049 CsD5N [365]
3-11-281 cynanoside P3 C4Hes 014 CsDsN [365]
3-11-282 cynanoside P, C4gH74019 CsDsN [365]
3-11-283 cynanoside P, CyoHgs 014 CsDsN [365]
3-11-284 cynanoside P, C4gH74019 CsDsN [365]
3-11-285 cynanoside Pg C49H76059 Cs;DsN [365]
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3-11-259 R=H
3-11-264 R= OH

HO,,
MeO™

3-11-260 R = 8-OMe
3-11-261 R = ¢-OMe

3-11-262

3-11-266 R = a-OMe
3-11-267 R = 5-OMe

3-11-268
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3-11-274
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° 3-11-281 R = g-Me
3-11-283 R = a-Me

R'" R?
3-11-282 Me H
3-11-284 H  Me
3-11-285 OMe Me
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Table 3-11-63: 'H NMR spectroscopic data of steroidal saponins 3-11-258, 3-11-259, 3-11-262, 3-11-
264, and 3-11-265.

3-11-258

3-11-259

3-11-262

3-11-264

3-11-265

= 0 00 N oD

OMe

2”

3/!

SH
6//

a1.26t(12.4)
B 2.49 (ov)
4.04 (ov)

3.62ddd
(11.7,9.0, 5.6)
2.49 (ov)
5.41brd(5.5)
2.67m,2.17m
2.53 (ov)
1.33(ov)
2.12m,1.39m
2.56m, 1.36m
4.25dd(8.7,7.0)
3.951(9.2)
5.45dt(9.4, 7.6)
3.56 (ov)

6.49s

0.92s

1.55s
5.20dd(9.8, 2.0)
ax 1.82ddd
(13.7,9.8,2.2)
eq 2.47 (ov)

3.91 g-like(2.8)
3.45dd(9.6, 2.8)
4.27 (ov)
1.32d(6.2)
3.555(3'-0Me)
3.41s(3"-0Me)
3.525(3""-OMe)
5.14brs
ax2.34td
(12.4,3.7)
eq1.99dd
(12.4, 4.4)
3.80ddd

(12.4, 4.4, 3.0)
4.05brs

4.21 (ov)
1.42d(6.4)

a1.25t(12.4)
B 2.49 (ov)
4.03 ddd
(11.7, 8.8, 4.5)
3.60 (ov)

2.49 (ov)

5.43 brd(4.0)
2.67m,2.16 m
2.51 (ov)
1.32(ov)
2.11m,1.41m
2.55m, 1.36m
4.25dd(8.7,7.0)
3.96 dd(9.6, 8.6)
5.45m
3.55d(8.0)
6.49s

0.91s

1.55s
5.21dd(9.7, 2.0)
ax 1.88 (ov)

eq 2.35(ov)

4.09 g-like(2.8)
3.48 dd(9.6, 2.8)
4.23dq(9.6, 6.2)
1.30d(6.2)

3.62 s(3'-OMe)
3.435(3"-OMe)
3.41s(3"-OMe)
5.24dd(9.7, 1.9)
ax 1.92ddd
(13.9,9.7,2.8)
eq 2.39 (ov)

4.48 (ov)
3.45dd(9.6, 3.0)

4.15dq(9.6, 6.3)
1.40d(6.3)

a1.23t(12.4)
B 2.47 (ov)
4.02 (ov)

3.58 (ov)

2.49 (ov)

5.42 brd(5.3)
2.68m, 2.16 m
2.541d(11.0, 4.7)
1.38t(11.0)
2.23m, 1.56m
2.47m,1.85m
4.32dd(9.4,7.3)
4.01t(9.1)
6.00dd(8.7,7.3)

6.67 s

0.94s

1.76s
5.18dd(9.6, 1.8)
ax 1.82(ov)

eq 2.44 (ov)

3.92 g-like(2.8)
3.45 (ov)
4.26dq(9.7, 6.2)
1.32d(6.2)
3.555(3'-OMe)
3.44 5(3"-0Me)
3.47 s(3""-OMe)
5.16 d(4.3)
ax2.34td
(12.4,3.8)

eq 1.99dd
(12.4, 4.4)
3.82ddd

(12.4, 4.4,2.9)
4.08brd(1.9)
4.23 (ov)

1.46 d(6.4)

a1.22t(12.4)

a1.22t(12.4)

B 2.48dd(12.8, 4.6) B 2.48 (ov)

4.00 (ov)

3.56 ddd
(11.2,8.9,5.7)
2.46 (ov)

5.42 brd(5.1)
2.69m,2.16m
2.53td(11.1, 4.8)
1.38(ov)
2.22m,1.55m
2.48m,1.85m
4.32dd(9.2,7.4)
4.011(9.1)
6.00dd(8.9, 7.4)

6.67s

0.93s

1.76s
5.18dd(9.8, 2.0)
ax 1.87 (ov)

eq 2.33ddd
(13.3,3.2,2.0)

4.07 g-like(2.8)
3.47 dd(9.8, 2.8)
4.21dq(9.8, 6.2)
1.29d(6.2)

3.62 s(3'-OMe)
3.40s(C-3"")

5.22dd(9.6, 1.7)
ax 1.91ddd
(13.8,9.6,2.7)
eq 2.39ddd
(13.8,3.4,1.7)
4.46 (ov)

3.44dd(9.6, 3.0)
4.13dq(9.6, 6.2)
1.39d(6.2)

4.00 (ov)
3.57 (ov)

2.47 (ov)

5.42 brd(5.3)
2.69m,2.16 m
2.54 (ov)
1.381(10.7)
2.22m,1.57m
2.47m,1.83m
4.32dd(9.3,7.4)
4.011(9.2)
6.00dd(8.5, 7.4)

6.67 s

0.92s

1.77s
5.20dd(9.8, 2.0)
ax 1.91ddd
(13.5,9.8,2.5)
eq 2.36ddd
(13.5, 3.5, 2.0)
4.11 g-like(2.8)
3.49dd(9.6, 2.8)
4.23dq(9.6, 6.3)
1.30d(6.3)
3.655(3'-OMe)
3.535(3"-OMe)

5.36dd(9.6, 1.6)
ax 1.97 dddd
(13.3, 9.6, 2.5)
eq 2.41 (ov)

4.60 g-like(2.8)
3.53(ov)

4.40dq(9.8, 6.4)
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" 5.14dd(9.6,2.0) 5.11dd(4.1,2.5) 5.12dd(9.8,1.9) 5.09dd(4.1,2.3) 5.26d(3.7)
2" ax1.87 ddd ax 1.86 (ov) ax 1.85ddd ax 1.86 (ov) ax1.75m
(13.6,9.6,2.2) eq 2.41 (ov) (13.4,9.8,2.5) eq2.40(ov) eq 2.49 (ov)
eq 2.38ddd eq 2.46 (ov)
(13.6, 3.6, 2.0)
3" 4.10 g-like(2.8) 3.74g-like(3.5)  3.73¢-like(3.0) 3.72¢g-like(3.7)  3.84ddd
(11.5, 9.0, 4.8)
4" 3,71dd(9.6,2.8) 3.62(ov) 3.56 (ov) 3.62 (ov) 3.541(9.0)
5" 4.28dq(9.6,6.4) 4.51m 4.11dq(9.6, 6.2) 4.48m 4.41dq(9.6, 6.2)
6" 1.65d(6.4) 1.44 d(6.4) 1.53d(6.2) 1.44 d(6.4) 1.52d(6.2)
1" 4.93d(7.5)
2" 4.01dd(8.7,7.5)
3" 4.221(8.7)
4" 4.20t(8.7)
5" 3.97ddd
(8.7,5.2,2.5)
6" 4.40dd(11.7,5.2)

4.56dd(11.7, 2.5)

Table 3-11-64: 'H 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 1.22t(12) 1.241(12) 0.96td(13, 3) 0.96td(13, 3) 1.251(12)
2.45dd(12,4)  2.47dd(12, 4) 1.84 dt(13, 3) 1.84 dt(13, 3) 2.35dd(12, 4)

2 3.99ddd 4.02ddd(12,10,4) 1.70m,2.10m 1.70m, 2.11m 4.02 ddd
(12,10, 4) (12, 10, 4)

3 3.56m 3.59m 3.77m 3.77m 3.55m

6 5.41brd(4) 5.42 brd(4) 5.42 brd(4) 5.41brd(3) 5.49 brd(3)

15 3.95dd(10,9)  3.95t(9) 3.96 dd(10, 9) 3.96 dd(10, 9) 3.80dd(10, 4)
4.23dd(9, 7) 4.24dd(9, 7) 4.25dd(9, 7) 4.25dd(9, 7) 4.33dd(10, 2)

16 5.44ddd 5.45td(9, 7) 5.46 ddd(10, 8,7) 5.46ddd(10,8,7) 4.77 ddd
(10,9,7) (8,4,2)

17 3.54d(9) 3.56d(9) 3.56 d(8) 3.57.d(8) 2.91d(8)

18 6.47s 6.47 s 6.48s 6.48s 3.76 d(9)

4.71d(9)

19 0.91s 0.92s 0.87s 0.87s 0.98s

21 1.55s 1.55s 1.56s 1.56s 1.52s

1" 5.18dd(9, 2) 5.19dd(10, 2) 4.82dd(10, 2) 4.81dd(10, 2) 5.16 dd(9, 2)

3" 3.91brq(3) 3.92brq(3) 3.59m 3.57m 3.89brq(3)

4" 3.45dd(10,3)  3.47dd(9, 3) 3.54~3.58 (ov) 3.53~3.57 (ov) 3.44dd(10, 3)

5" 4.22dq(10,6)  4.24(ov) 3.54~3.58 (ov) 3.53~3.57 (ov) 4.22dq(10, 6)
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H 3-11-260 3-11-261 3-11-266 3-11-267 3-11-268

6' 1.31d(6) 1.33d(6) 1.45 d(6) 1.46 d(6) 1.29d(6)

OMe 3.385(3'-OMe)  3.455(3'-OMe)  3.35s(3'-OMe)  3.395(3’-OMe)  3.37s(3'-OMe)
3.47s(3"-OMe)  3.47s(3"-OMe) 3.57s(3"'-OMe) 3.55s(3"'-OMe) 3.47 s(C-3")
3.645(3"'- 3.555(3""-OMe) 3.63s(3"'-
OMe) OMe)

1" 5.06 brd(4) 5.16 brd(3) 5.55dd(10, 2) 5.43dd(10, 2) 5.01 brd(3)

3" 4.03brq(3) 3.82brd(9) 4.60brq(3) 4.46 brq(3) 4.02brq(3)

4" 3.74brs 4.09brs 3.54dd(9, 3) 3.45dd(9, 3) 3.73brs

5" 4.64brq(6) 4.25 (ov) 4.39dq(9, 6) 4.13dq(9, 6) 4.63brq(6)

6" 1.39.d(6) 1.46 d(6) 1.45d(6) 1.39.d(6) 1.39.d(6)

1" 5.14dd(10, 2) 5.13dd(10, 2) 5.25brd(3) 5.08dd(4, 2) 5.13dd(10, 2)

3" 3.76 brq(3) 3.74brq(3) 3.82m 3.72brqg@3) 3.76 brq(3)

4" 3,55dd(9, 3) 3.56dd(9, 3) 3.52t(9) 3.60dd(9, 3) 3.55dd(10, 3)

5" 4.11dq(9, 6) 4.11dq(9, 6) 4.41dq(9, 6) 4.47 dq(9, 6) 4.10dq(10, 6)

6" 1.51.d(6) 1.53d(6) 1.52d(6) 1.45d(6) 1.51.d(6)

Table 3-11-65: 'H 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 a1.241(12.4) 1.24(12) a1.32t(12.4) a1.31t(12.2) a1.31t(12.4)
B 2.47 (ov) 2.35dd(12,4) B 2.42dd B 2.42 (ov) B 2.40dd
(13.1, 4.6) (13.2, 4.6)
2 4.03 (ov) 4.02 ddd 4,06 ddd 4,06 (ov) 4.03 ddd
(12,10, 4) (11.7,8.9, 4.6) (11.7, 8.7, 4.6)
3  3.59ddd 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 brd(5.3) 5.48 brd(3) 5.42 brd(4.3) 5.43 brd(4.3) 5.42 brd(5.0)
7 270m,2.16m - 2.50 (ov) 2.50 (ov) 2.49 (ov)
2.22(ov) 2.21(ov) 2.19 (ov)
8 2.54td(10.9, - 2.52 (ov) 2.52 (ov) 2.64ddd
4.9) (11.9,10.5,5.7)
9 1.38(ov) - 1.62td(12.1, 1.61m 1.58m
3.0)
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, 1.77 m 2.16m, 1.85m
14 3.64dd(12.3, 3.63 (ov) 3.65t(4.4)
5.3)
15 4.32dd(9.4,7.4) 3.81dd(10, 4) 7.50d(1.8) 7.50d(1.8) 7.51d(1.8)
4.01t(9.0) 4.33dd(10, 2)
16 6.01dd(8.8,7.4) 4.78ddd 6.50d(1.8) 6.50d(1.8) 6.53d(1.8)
8, 4,2)
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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 2.92d(8)
18  6.67s 3.77.d(8),
4.71d(8)
19  0.94s 0.98s 1.09s 1.08s 1.02s
21 1.77s 1.53s 2.21s 2.21s 2.21s
1/ 5.18dd(9.8,1.8) 5.16dd(9, 2) 5.19dd(9.6,1.8) 5.21dd(9.6,1.9) 5.20dd(9.6,
1.8)
2! ax 1.81ddd - ax 1.82ddd ax 1.89 (ov) ax 1.82 (ov)
(13.7, 9.8, 2.4) (13.8,9.6,2.3)  eq2.39(ov) eq 2.48 (ov)
eq 2.47 (ov) eq 2.48ddd
(13.8, 3.5, 1.8)
3! 3.91¢g-like(2.8)  3.88brq(3) 3.92g-like(2.8)  4.08(ov) 3.93 g-like(2.9)
4! 3.44dd(9.6,2.8) 3.43dd(10,3)  3.45dd(9.6,2.8) 3.48dd(9.6,2.5) 3.46(ov)
5/ 4.26dq(9.6,6.2) 4.19dq(10,6)  4.25dq(9.6,6.2) 4.23(ov) 4.25 (ov)
6 1.31d(6.2) 1.29d(6) 1.31d(6.2) 1.30d(6.2) 1.32d(6.1)
OMe 3.54s(3’-OMe)  3.34s(3'-OMe) 3.555(3'-OMe)  3.635(3'-OMe)  3.565(3'-OMe)
3.41s5(3"-0Me)  3.54s(3"-OMe) 3.41s(3"-OMe)  3.45s(3""-OMe)  3.455(3"-OMe)
3.525(3"-OMe)  3.62s(3"-OMe) 3.525(3""-OMe) 3.47 s(3""-OMe)
1" 5.13brd(2.0) 4.98brd(3) 5.14d(3.6) 5.24dd(9.6,1.8) 5.17d(3.4)
2" ax2.33td(12.4, - ax2.33td(12.3, ax1.94(ov) ax 2.36td(12.5,
3.7) 3.6) 3.7)
eq 1.99dd(12.4, eq 1.99dd(12.3, eq2.43(ov) eq2.01dd(12.5,
4.4) 4.5) 4.4)
3"  3.80ddd 3.97brq(3) 3.80ddd 4.45q-like(2.9)  3.83ddd
(12.4, 4.4,2.9) (12.3, 4.5, 2.9) (12.2, 4.4, 2.8)
4" 4.04brd(2.1) 3.67brs 4.04brd(2.5) 3.39dd(9.6,2.9) 4.09brs
5" 4.23(ov) 4.60brq(6) 4.22 (ov) 4.13dq(9.6, 6.2)  4.25(ov)
6  1.41d(6.4) 1.34.d(6) 1.41d(6.4) 1.36d(6.2) 1.47 d(6.6)
1" 5.14dd(9.6,1.8) 5.14dd(10,2)  5.13dd(9.6,1.6) 5.00 (ov) 5.13dd(9.6,
1.9)
2" ax1.87ddd - 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 2.38ddd eq 2.38ddd
(13.4,3.4,1.8) (13.8,3.7,2.1)
3" 4.10q-like(2.8)  4.13brq(3) 4.10g-like(2.8)  3.98 (ov) 3.74 g-like(3.0)
4" 3,71dd(9.6,2.8) 3.68dd(10,3)  3.71dd(9.6,2.8) 4.18(ov) 3.57 (ov)
5" 4.28dq(9.6,6.2) 4.27dq(10,6)  4.28dq(9.6,6.2) 4.66m 4.12dq(9.7,
6.2)
6"  1.65d(6.2) 1.62d(6) 1.64d(6.2) 1.47 d(6.4) 1.55d(6.2)
1" 4,94 d(7.8) 4,94 d(8) 4,93 d(7.8) 4.99 (ov)
2" 4,02dd(8.8,7.8) 3.99dd(8, 9) 4.01dd(8.9,7.8) 3.97dd(8.7,7.8)
3" 4.241(8.9) 4.22(9) 4.23t(8.7) 4.20(8.7)
4" 4.201(8.9) 4.17(9) 4.19(9.0) 4.041(8.7)
5" 3.97ddd 3.97m 3.96 ddd 4.16 (ov)
(8.9, 5.3, 2.5) (9.2, 5.5, 2.6)
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3.11 Steroidal Saponins —— 479

H 3-11-263 3-11-269 3-11-270 3-11-271 3-11-272
6"  4.40dd(11.7, 4.38dd(12,5)  4.39dd(11.7, 4.34dd(11.8,
5.3) 5.5) 6.5)
4.56dd(11.7, 4.55dd(12, 2) 4.55dd(11.7, 4.85dd(11.8,
2.5) 2.6) 1.5)
1" 5.22d(8.1)
2! 4.06dd(8.7, 8.1)
g 4.271(8.7)
4 4.221(8.7)
5" 3.97 (ov)
6" 4.38dd(11.8,
5.7)
4.54dd(11.8,
2.4)
Table 3-11-66: 'H 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 1.291(12.8) 1.28t(12.6) 1.281(12.6) a1.331(12.2) 3.61d(9.2)
2.35dd(12.8, 2.33dd(12.6, 2.33dd(12.6, B2.42 dd(12.5,
4.3) 4.8) 4.6) 4.7)
2 3.99 (ov) 3.96 ddd 3.99 (ov) 4.07 (ov) 3.991(9.2)
(12.6, 9.0, 4.8)
3 3.59ddd 3.57 ddd 3.58ddd 3.64m 3.79 (ov)
(11.4,8.9,5.7) (11.8,9.0, 5.5) (11.5,8.9, 5.6)
4 2.50dd(13.9, 2.51dd(13.1, 2.48 dd(14.0, 2.54m 2.56m
5.7) 5.5) 5.6)
2.46 (ov) 2.45 (ov) 2.45 (ov)
6 5.43dd(3.2, 5.43 brd(4.8) 5.43 brd(4.9) 5.441 like(2.8) 5.76 brd(3.9)
1.7)
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 2.74dt 2.73ddd
(13.0,8.7) (12.2,10.8,5.3)
9 1.60td(11.4, 1.59td(11.3, 1.58td(11.3, 1.62td(12.0, 1.95 (ov)
5.5) 5.3) 5.4) 4.5)
11 1.78m,1.74m 1.78m, 1.73 m 1.78m,1.74m 1.77m,1.70m 3.05m, 2.05m
12 1.97td(13.5, 1.97 (ov) 1.97 (ov) 1.98 (ov) 2.06m
4.5)
2.89dt(13.5, 2.88dt(13.3, 2.89dt(13.5, 1.92dt(13.5, 1.97m
3.2) 3.1) 3.2) 3.9)
15 7.53d(2.0) 7.52d(2.0) 7.53d(1.9) 7.45d(1.9) 7.43d(1.8)
16 6.69d(2.0) 6.68d(2.0) 6.69d(1.9) 6.42d(1.9) 6.41d(1.8)
18 1.49s 1.53s
19 0.88s 0.87s 0.87s 1.12s 1.37s
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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

21 2.20s 2.19s 2.20s 2.23s 2.21s

1/ 5.18dd(9.6, 5.20dd(9.6, 5.20dd(9.6, 5.20dd(9.6, 5.25dd(9.6,
1.8) 1.9) 1.8) 1.8) 1.8)

2! 1.82ddd 1.90ddd 1.90ddd ax 1.82(ov) ax 1.81ddd
(13.5,9.6,2.3) (13.3,9.6,2.3) (13.5,9.6,2.3) eq2.48ddd (13.8,9.6, 2.3)
2.46 ddd 2.38ddd 2.37 (ov) (13.7,3.2,1.8)  eq2.46ddd
(13.5,3.4,1.8)  (13.3,3.7,1.9) (13.8,3.7, 2.0)

3/ 3.91qlike(2.8)  4.11qlike(2.8) 4.10qlike(2.8)  3.92(ov) 3.91 g-like(2.8)

4! 3.44dd(9.6, 3.49dd(9.6, 3.49dd(9.6, 3.47 dd(9.4, 3.44 dd(9.6,
2.8) 2.8) 2.8) 2.8) 2.8)

5’ 4.24dq(9.6, 4.22dq(9.6, 4.22 (ov) 4.27 (ov) 4.24 (ov)

6.2) 6.2)

6 1.30d(6.2) 1.29d(6.2) 1.29d(6.2) 1.33d(6.1) 1.31d(6.2)

OMe 3.54s(3'-OMe)  3.65s5(3'-OMe)  3.64s(3'-OMe)  3.55s(3'-OMe)  3.545(3'-OMe)
3.41s5(3"-OMe) 3.35s(3""-OMe) 3.35s5(3"'-OMe) 3.43s(3"-OMe)  3.415(3"-OMe)
3.525(3"-OMe) 3.525(3"-OMe)

1" 5.13brd(3.4) 5.35dd(9.5, 5.36 dd(9.6, 5.18brs 5.13brs

1.7) 1.5)

2" 2.33td(12.3, 1.93 (ov) 1.93 (ov) ax 2.33(ov) ax2.37td
3.4) (12.4,3.7)
1.99dd(12.3, 2.40 (ov) 2.40 (ov) eq2.02dd eq1.99dd
4.4) (12.4, 4.4) (12.4, 4.4)

3" 3.79ddd 4.60ddd 4.53 (ov) 3.84ddd 3.80ddd
(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" 4.04brd(3.0) 3.53dd(9.4, 3.49 dd(9.6, 4.23brs 4.04brd(2.1)

2.6) 2.7)
5" 4.22 (ov) 4.40dq(9.4, 4.36 (ov) 4.28 (ov) 4.23 (ov)
6.2)

6" 1.41d(6.6) 1.45d(6.2) 1.42d(6.2) 1.71d(6.6) 1.41d(6.6)
1" 5.13dd(9.6, 5.26 d(3.2) 5.21brs 4.94d(7.8) 5.15dd(9.7,
1.6) 1.9)

2" 1.86ddd 1.74m 1.69m ax 4.02dd 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" 4.09q-like(2.8) 3.83ddd 4.00 (ov) 4.28 (ov) 4.10 g-like(2.8)
(11.4,9.2,5.0)

4" 3,70dd(9.6, 3.541(9.2) 3.821(9.1) 4.311(8.5) 3.71dd(9.6,
2.8) 2.8)

5" 4.28dq(9.6, 4.41dq(9.2, 4.37 dq(9.1, 3.92 (ov) 4.28dq(9.6,
6.2) 6.2) 6.2) 6.2)

6" 1.64d(6.2) 1.52d(6.2) 1.55d(6.2) 4.53 (ov) 1.65d(6.2)

1" 4.93d(7.8) 5.27d(7.8) 5.20d(7.8) 4.94d(7.6)

2" 4.00dd(8.3, 3.98dd(8.4, 4,10dd(8.3, 4.01dd(8.8,
7.8) 7.8) 7.8) 7.6)
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Table 3-11-66 (continued)

3.11 Steroidal Saponins =— 481

H 3-11-273 3-11-274 3-11-275 3-11-276 3-11-277

3" 4.24dd(8.9, 4.241(8.4) 4.221(8.5) 4.23t(8.7)
8.3)

4" 4.20t(8.9) 4.21dd(9.1, 4,191(8.5) 4.201(8.9)

8.4)

5" 3.96ddd 3.92ddd 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"  4.40dd(11.7, 4.35 (ov) 4.27 (ov) 4.41dd(11.7,
5.3) 5.3)
4.55dd(11.6, 4.53 (ov) 4.53 (ov) 4.56dd(11.7,
2.3) 2.7)

Table 3-11-67: 'H 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 2.30d(12.6) 4.36brs 4.39d(1.3) 1.31t(12.3) 1.321(12.9)
2.64d(12.6) 2.39dd(13.0, 2.39dd(12.9,
4.6) 4.6)
2 4.05ddd 4.05ddd
(12.0, 9.0, 4.6) (11.6, 8.9, 4.6)
3 4.79dd(12.5, 4.85ddd 4.87 ddd 3.63m 3.63m
7.3) (12.6,7.6,1.3) (12.6,7.5,1.3)
4 2.98dd(13.7, 2.99dd(13.5, 3.00dd(13.5, 2.53 (ov) 2.54 (ov)
7.3) 7.6) 7.5)
2.70(ov) 2.72(ov) 2.75 (ov)
6 5.56 brs 5.76 brd(5.5) 5.76 brd(5.7) 5.42brs 5.42brs
7 2.37m 2.40m 2.40m 2.25m 2.25m
8 2.69 (ov) 2.68ddd 2.67 ddd 2.72ddd 2.73ddd
(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 2.14td(11.7, 2.15td(11.9, 1.56td(12.4, 1.56td(12.2,
4.1) 3.8) 4.6) 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 7.46d(1.8) 7.42d(1.8) 7.44d(1.8)
16 6.42d(1.8) 6.40d(1.8) 6.42d(1.8) 6.18d(1.6) 6.19d(1.6)
18 1.49s 1.51s 1.52s 1.44s 1.44s
19 1.08s - 1.15s 1.11s 1.11s
20 5.55qd(6.7, 5.54qd(6.7,
1.6) 1.6)
21  2.24s 2.24s 2.24s 1.39d(6.7) 1.39d(6.7)
1’ 5.32dd(9.2, 5.32dd(9.2, 5.32dd(9.2, 5.21dd(9.7, 5.20dd(9.6,
1.9) 2.1) 1.8) 1.6) 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 2.50ddd 1.83ddd 1.82ddd
(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)
2.52ddd 2.49 (ov) 1.92 (ov) 2.48 (ov) 2.48 (ov)
(13.8,3.9,1.9)

3 3.95q-like(2.8)  3.93q-like(2.8) 3.92q-like(2.8)  3.93g-like(2.8)  3.91 g-like(2.8)

4 3.52dd(9.2, 3.50dd(9.2, 3.48dd(9.6, 3.45 (ov) 3.45dd(9.6,
2.8) 2.8) 2.8) 2.8)

5’ 4.23dq(9.2, 4.20dq(9.2, 4.22 (ov) 4.25 (ov) 4.25 (ov)

6.4) 6.4)

6 1.34.d(6.4) 1.29d(6.4) 1.29d(6.2) 1.32d(6.2) 1.31d(6.2)

OMe 3.535(3'-OMe)  3.525(3'-OMe)  3.645(3'-OMe)  3.565(3'-OMe)  3.555(3'-OMe)
3.455(3"-OMe)  3.44s(3"-OMe) 3.415(3"-OMe)  3.465(3"-OMe)  3.415(3"-OMe)
3.47s(3"-OMe) 3.46s(3""-OMe) 3.52s(3"'-OMe) 3.47s(3"'-OMe) 3.525(3"'-OMe)

1" 5.14brd(3.4) 5.14brd(3.4) 5.14brs 5.16 brd(3.2) 5.14brs

2" 2.35td(12.4, 2.34td(12.3, 2.33td(12.4, 2.35td(12.4, 2.33td(12.5,
3.4) 3.4) 3.7) 3.2) 3.7)
2.02dd(12.4, 2.02dd(12.3, 1.99dd(12.4, 2.00dd(12.4, 1.99dd(12.5,
4.4) 4.5) 4.3) 4.4) 4.6)

3" 3.84ddd 3.82ddd 3.81ddd 3.83ddd 3.80ddd
(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" 4.08brd(2.3) 4.08brs 4.04 brd(2.0) 4.09brs 4.05brd(2.9)

5" 4.26 q(6.4) 4.26 q(6.4) 4.23 (ov) 4.25 (ov) 4.22 (ov)

6" 1.46d(6.4) 1.44 d(6.4) 1.41d(6.4) 1.47 d(6.6) 1.42d(6.4)

1" 5.12dd(9.6, 5.12dd(9.6, 5.14dd(9.6, 5.13dd(9.6, 5.15dd(9.8,
1.5) 1.8) 1.8) 1.6) 1.8)

2" 1.86ddd 1.84ddd 1.87 ddd 1.86ddd 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" 3.749-like(2.9) 3.73¢-like(2.9) 4.10g-like(2.8)  3.74g-like(3.0)  4.10q-like(2.9)

4" 3,56dd(9.6, 3.53dd(9.8, 3.70dd(9.6, 3.58dd(9.5, 3.71dd(9.8,
2.9) 2.9) 2.8) 3.0) 2.9)

5" 4.12dq(9.6, 4.09 dq(9.8, 4.28 dq(9.6, 4.12dq(9.5, 4.29dq(9.8,
6.2) 6.4) 6.2) 6.2) 6.2)

6" 1.54d(6.2) 1.52d(6.4) 1.64d(6.2) 1.54d(6.2) 1.65d(6.2)

1" 4.93d(7.8) 4,94 d(7.8)

2! 4,01 dd(9.0, 4.02 dd(8.7,

7.8) 7.8)
3/ 4.23(9.0) 4.24t(8.7)
4 4.20(9.0) 4.21dd(9.2,
8.7)
5" 3.96 ddd 3.97 ddd
(9.0, 5.3,2.7) (9.2,5.2,2.5)
6" 4.40dd(11.7, 4.41dd(11.7,
5.3) 5.2)
4.56dd(11.7, 4.56dd(11.7,
2.7) 2.5)
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3.11 Steroidal Saponins = 483

Table 3-11-68: 'H 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) 1.33t(12.4) 1.34t(12.4)
2.42dd(12.8, 4.6) 2.42dd(13.1, 4.6) 2.42dd(13.1, 4.6)
2 4.06ddd(12.0, 9.0, 4.6) 4.06ddd(12.8, 8.9, 4.6) 4.06ddd(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) 2.66ddd(12.6, 10.2, 6.0) 2.70ddd(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) 6.41s
18 1.40s 1.39s 1.49s
19 1.11s 1.10s 1.10s
20 5.41qd(6.7, 1.6) 5.42qd(6.7, 1.6)
21 1.37d(6.7) 1.36d(6.7) 1.655s
1’ 5.21dd(9.6, 1.8) 5.20dd(9.6, 1.8) 5.21dd(9.6, 1.9)
2! 1.83 (ov), 2.48 (ov) 1.82ddd(13.8, 9.6, 2.3) 1.81ddd(13.5, 9.6, 2.1)
2.48ddd(13.8, 3.2, 1.8) 2.48ddd(13.5, 3.4, 1.9)
3/ 3.93 g-like(2.8) 3.92 g-like(2.8) 3.92 g-like(2.8)
4 3.45 (ov) 3.45dd(9.6, 2.8) 3.45dd(9.4, 2.8)
5’ 4.25 (ov) 4.25dq(9.6, 6.2) 4.25 (ov)
6' 1.33d(6.2) 1.31d(6.2) 1.31d(6.2)
OMe 3.56 5(3'-OMe) 3.545(3'-OMe) 3.16 s(20-OMe)
3.455(3"-0Me) 3.40 5(3"-OMe) 3.545(3'-0Me)
3.47 s(3""-OMe) 3.525(3"-OMe) 3.40s(3"-0Me)
3.525(3"-OMe)
1" 5.17 brd(2.4) 5.17 brd(2.7) 5.13brd(2.0)
2" 2.36td(12.6, 2.4) 2.34td(12.3, 2.7) 2.33td(12.3, 2.0)
2.00dd(12.6, 4.4) 1.99dd(12.3, 4.4) 1.99dd(12.3, 4.2)
3" 3.83ddd(12.6, 4.4, 2.7) 3.80ddd(12.3, 4.4, 3.0) 3.80ddd(12.3, 4.2, 3.0)
4" 4.09brs 4.04brs 4.04brs
5" 4.25 (ov) 4.22 (ov) 4.22 (ov)
6" 1.47 d(6.6) 1.42d(6.4) 1.42d(6.4)
1" 5.13dd(9.6, 1.6) 5.14dd(9.6, 1.6) 5.14dd(9.6, 2.0)
2" 1.86 (ov), 2.49 (ov) 1.86ddd(13.7, 9.6, 2.5) 1.86(0v), 2.37m
2.38ddd(13.7, 3.5, 1.6)
3" 3.74 g-like(2.8) 4.10 g-like(2.8) 4.10 g-like(2.8)
4" 3.57dd(9.5, 2.8) 3.71dd(9.6, 2.8) 3.71dd(9.6, 2.8)
5" 4.12dq(9.5, 6.2) 4.28dq(9.6, 6.2) 4.28dq(9.6, 6.2)
6" 1.54d(6.2) 1.65d(6.2) 1.65d(6.2)
1" 4.95d(7.8) 4.94d(7.7)
2! 4.01dd(9.6, 7.8) 4.01dd(8.7,7.7)
3/ 4.251(9.6) 4.251(8.7)
4" 4.20(9.6) 4.21(8.7)
5" 3.97 ddd(9.6, 5.6, 2.7) 3.97ddd(8.7, 5.3, 2.4)
6" 4.41dd(11.2, 5.6) 4.41dd(11.7, 5.3)

4.56dd(11.2,2.7)

4.56dd(11.7, 2.4)

EBSCChost - printed on 2/13/2023 3:11 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



484 —— 3 Saponins

Bibliography

[271] Hernandez )C, Le6n F, Quintana ) et al. Bioorg Med Chem. 2004;12:4423.
[272] Cui CB, Xu C, Gu QQ et al. Chin Chem Lett. 2004;15(10):1191.

[273] Corea G, Fattorusso E, Lanzotti V et al. ) Agric Food Chem. 2005;53(4):935.
[274] Tran QL, Tezuka Y, Banskota A et al. ] Nat Prod. 2001;64(9):1127.

[275] Watanabe K, Sakagami H, Mimaki Y. Heterocycles. 2005;65(4):775.

[276] ZhangY, Li HZ, Zhang Y] et al. Steroids. 2006;71:712.

[277] Combarieu ED, Fuzzati N, Lovati M et al. Fitoterapia. 2003;74:583.

[278] Acharya D, Mitaine-Offer AC, Kaushik N et al. Helv Chim Acta. 2008;91:2262.
[279] Sautour M, Miyamoto T, Lacaille-Dubois MA. Phytochemistry. 2007;68:2554.
[280] Belhouchet Z, Sautour M, Miyamoto T et al. Chem Pharm Bull. 2008;56(9):1324.
[281] ZhangY, ZhangY], Jacob MR et al. Phytochemistry. 2008;69:264.

[282] Hayes PY, Jahidin AH, Lehmann R et al. Tetrahedron Lett. 2006;47:6965.
[283] Debella A, Haslinger E, Kunert O et al. Phytochemistry. 1999;51:1069.
[284] Hamed Al, Oleszek W, Stochmal A et al. Phytochemistry. 2004;65:2935.
[285] Murakami T, Kishi A, Matsuda H et al. Chem Pharm Bull. 2000;48(7):994.
[286] SulL, Feng SG, Qiao L et al. ] Asian Nat Prod Res. 2009;11(1):38.

[287] Zhao, Kang LP, Liu YG et al. Planta Med. 2009;75:356.

[288] Ohtsuki T, Sato M, Koyano ) et al. Bioorg Med Chem. 2006;14:659.

[289] Yang S-L, Liu X-K, Wu H et al. Steroids. 2009;74:7.

[290] Zou K, Wang JZ, Du M et al. Chem Pharm Bull. 2006;54(10):1440.

[291] Sautour M, Mitaine-Offer AC, Miyamoto T et al. Planta Med. 2004;70:90.
[292] Braca A, Prieto JM, Tommasi ND et al. Phytochemistry. 2004;65:2921.

[293] Sang SM, Lao A, Wang HC et al. Phytochemistry. 1999;52:1611.

[294] He X], Qiu F, Shoyama Y et al. Chem Pharm Bull. 2002;50(5):653.

[295] Yuan L, )i TF, Li CJ et al. ) Asian Nat Prod Res. 2009;11(3):213.

[296] Shao B, Guo HZ, Cui Y] et al. Phytochemistry. 2007;68:623.

[297] Wu G, Jiang SH, Jiang FX et al. Phytochemistry. 1996;42(6):1677.

[298] Zhang YN, Yin F, Hu LH. Heterocycles. 2005;65(5):1197.

[299] Dong M, Feng XZ, Wang BX et al. Tetrahedron. 2001;57:501.

[300] Hayes PY, Jahidin AH, Lehmann R et al. Phytochemistry. 2008;69:796.
[301] Mandal D, Banerjee S, Mondal NB et al. Phytochemistry. 2006;67:1316.
[302] Zhou LB, Chen TH, Bastow KF et al. ) Nat Prod. 2007;70(8):1263.

[303] Acharya D, Mitaine-Offer AC, Kaushik N et al. ] Nat Prod. 2010;73(2):7.
[304] Sharma U, Saini R, Bobita et al. Chem Pharm Bull. 2009;57(8):890.

[305] Konishi T, Fujiwara Y, Konoshima T et al. Chem Pharm Bull. 2001;49(3):318.
[306] Ohtsuki T, Koyano T, Kowithayakorn T et al. Bioorg Med Chem. 2004;12:3841.
[307] Alvarez L, Pérez MDC, Gonzalez JL et al. Planta Med. 2001;67:372.

[308] Kuroda M, Mimaki Y, Hasegawa F et al. Chem Pharm Bull. 2001;49(6):726.
[309] Zhou XL, He XJ, Wang GH et al. ) Nat Prod. 2006;69(8):1158.

[310] Kim GS, Kim HT, Seong JD et al. ) Nat Prod. 2005;68(5):766.

[311] Zhou LB, Chen DC. Steroids. 2008;73:83.

[312] Huang XF, Kong LY. Steroids. 2006;71:171.

[313] Itabashi M, Segawa K, lkeda Y et al. Carbohydr Res. 2000;323:57.

[314] lkeda T, Tsumagari H, Nohara T. Chem Pharm Bull. 2000;48(7):1062.

[315] JinJM, Zhang Y-}, Li HZ et al. ] Nat Prod. 2004;67(12):1992.

[316] Yokosuka A, Mimaki Y, Kuroda M et al. Planta Med. 2000;66:393.

[317] Shen P, Wang SL, Liu XK et al. Chem Pharm Bull. 2003;51(3):305.

[318] Deng DW, Lauren DR, Cooney JM et al. Planta Med. 2008;74:1397.

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



[319]
[320]
[321]
[322]
[323]
[324]
[325]
[326]
[327]
[328]
[329]
[330]
[331]
[332]
[333]
[334]
[335]
[336]
[337]
[338]
[339]
[340]
[341]
[342]
[343]
[344]
[345]
[346]
[347]
[348]
[349]
[350]
[351]
[352]
[353]
[354]
[355]
[356]
[357]
[358]
[359]
1360
[361]
[362]
[363]
[364]
[365]

Bibliography

Ahn MJ, Kim CY, Yoon KD et al. ] Nat Prod. 2006;69(3):360.

Kougan GB, Miyamoto T, Tanaka C et al. ] Nat Prod. 2010;73(7):1266.
Cheng ZH, Wu T, Yu BY. ) Asian Nat Prod Res. 2006;8(6):555.

Nakamura S, Hongo M, Sugimoto S et al. Phytochemistry. 2008;69:1565.
Kostadinova EP, Alipieva KI, Kokubun T et al. Phytochemistry. 2007;68:1321.
Zhang L, Liu JY, Xu LZ et al. Chem Pharm Bull. 2009;57(10):1126.

Huang, Cui L), Wang Q et al. Acta Pharm Sin. 2006;41(4):361.

Kuroda M, Mimaki Y, Ori K et al. ) Nat Prod. 2004;67(10):1690.

Mimaki Y, Kuroda M, Takaashi Y et al. Phytochemistry. 1998;47(1):79.
Gonzalez AG, Hernandez JC, Ledn Fet al. ) Nat Prod. 2003;66(6):793.
Yokosuka A, Mimaki Y, Sashida Y. ) Nat Prod. 2000;63(9):1239.

Mimaki Y, Kuroda M, Ide A et al. Phytochemistry. 1999;50:805.

Kameyama A, Shibuya Y, Kusuoku H et al. Tetrahedron Lett. 2003;44:2737.
Zhang T, Liu H, Liu XT et al. Steroids. 2009;74:809.

Mimaki Y, Kuroda M, Yokosuka A et al. Phytochemistry. 1999;51:689.
Wang WH, Li FM, Alam N et al. ] Nat Prod. 2002;65(11):1649.

Plaza A, Perrone A, Balestrieri ML et al. Steroids. 2005;70:594.

Plaza A, Piacente S, Perrone A et al. Tetrahedron. 2004;60:12201.

Gupta VS, Kumar A, Deepak D et al. Phytochemistry. 2003;64:1327.

Chen XC, Zhu QX, Jia ZJ. Planta Med. 2001;67:270.

Yin J, Kouda K, Tezuka Y et al. ) Nat Prod. 2003;66(5):646.

Liu HW, Xiong ZL, Li FM et al. Chem Pharm Bull. 2003;51(9):1089.

Feng )Q, Zhao WM. Helv Chim Acta. 2008;91:1798.

Li YB, Zhang JF, Gu X] et al. Planta Med. 2008;74:551.

Cioffi G, Sango R, Vassallo A et al. ] Nat Prod. 2006;69(4):625.

Ma X-X, Jiang F-T, Yang QX et al. Steroids. 2007;12:778.

Zheng QA, Yang CR. J Asian Nat Prod Res. 2003;5(4):291.

Yokosuka A, Mimaki Y, Sashida Y. ] Nat Prod. 2002;65(9):1293.

Pan WB, Wei LM, Wei LL et al. Chem Pharm Bull. 2006;54(7):954.

Tan XG, Peng SL, Liao X et al. Chin Chem Lett. 2003;14(10):1027.

Zhang H, Tan AM, Feng F et al. Helv Chim Acta. 2008;91:1489.
Abdel-Sattar E, Al-Yahya MAA, Nakamura N et al. Phytochemistry. 2001;57:1213.
Xia ZH, Xing WX, Mao SL et al. ) Asian Nat Prod Res. 2004;6(2):79.

Ye YP, Chen FY, Sun HX et al. Bioorg Med Chem Lett. 2006;16:4586.
Oyama M, Iliya I, Tanaka T et al. Helv Chim Acta. 2007;90:63.

Al-Yahya MAA, Abdel-Sattar E, Guittet E. ) Nat Prod. 2000;63(10):1451.
Braca A, Bader A, Morelli | et al. Tetrahedron. 2002;58:5837.

Sahu NP, Panda N, Mandal NB et al. Phytochemistry. 2002;61:383.

Abe F, Yamauchi T, Honda K et al. Chem Pharm Bull. 2000;48(1):154.
Siciliano T, Bader A, Tommasi ND et al. ] Nat Prod. 2005;68:1164.

Pawar RS, Shukla Y), Khan IA. Steroids. 2007;72:881.

Huang XP, Deng ZW, Ofwegen LV et al. ) Asian Nat Prod Res. 2006;8(4):287.
Gabant M, Schmitz-Afonso I, Gallard J-F et al. ] Nat Prod. 2009;72(4):760.
Bai H, Li W, Koike K et al. Tetrahedron. 2005;61:5797.

Abe F, Hirokawa M, Yamauchi T et al. Chem Pharm Bull. 1999;47(10):1384.
Bai H, Li W, Koike K. Steroids. 2008;73:96.

Bai H, Li W, Asada Y et al. Steroids. 2009;74:198.

EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use

— 485



EBSCChost - printed on 2/13/2023 3:11 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Index of compound names

1-deoxychiisanoside 56
11,21-diox0-2f3,3f3,15a-trihydroxyurs-12-ene-
2-0-B-D-glucopyranoside 292
11,21-dioxo-3B,15a,24-trihydroxyurs-12-ene-
24-0-B-D-glucopyranoside 292
11-dehydroxymogroside Il 327
11-deoxyisochiisanoside 56
11-deoxymogroside Il 327
11-oxomogroside Il A; 327
11-oxomogroside Il 327
11-oxomogroside IVA 327
12,20-B-0-dibenzoylbenzoylsarcostin-3-0--D-
digitalopyranosyl-(1—4)-B-D-oleandro-
pyranosyl-(1—4)-B-D-cymaropyranosyl-
(1—4)-B-D-cymaropyranoside 451
12,20-B-0-dibenzoylsarcostin-3-0-B-D-
digitalopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
oleandropyranoside 451
12-B-0-cinnamoyl-20-0-benzoylsarcostin-3-0--
D-digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 451
12-B-0-cinnamoylsarcostin-3-0-3-D-
digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 451
12-0-acetyl-20-0-(N-methyl)anthraniloyl-5,6-
dihydrosarcostin 3-0-B-D-glucopyranosyl-
(1—4)-6-deoxy-3-0-methyl-B-D-allo-
pyranosyl-(1—4)-B-D-cymaropyranosyl-
(1—4)-B-D-cymaropyranoside 450
12-0-cinnamoyldeacetylmetaplexigenin-3-0-8-
D-digitalopyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 435
12f3-0-acetylboucerin-3-0-B-D-glucopyranosyl-
(1—4)-B-D-thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 451
12B3-0-0-hydroxybenzoylboucerin-3-0-8-D-
glucopyranosyl-(1—4)-6-deoxy-3-0-
methyl-B-D-allopyranosyl-(1—4)-B-D-
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cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 450
12f3-0-0-hydroxybenzoylboucerin-3-0-3-D-
glucopyranosyl-(1—4)-B-D-
thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 450
123-0-tigloyl-20-0-acetylboucerin-3-0-B-D-
glucopyranosyl-(1—4)-6-deoxy-3-0-
methyl-B-D-allopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 450
12B-0-tigloyl-20-0-acetylboucerin-3-0-B-D-
glucopyranosyl-(1—4)-B-D-
quinovopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 450
12B-0-tigloylboucerin-3-0-B-D-glucopyranosyl-
(1—4)-6-deoxy-3-0-methyl-B-D-
allopyranosyl-(1—4)-B-D-cymaropyranosyl-
(1—4)-B-D-cymaropyranoside 450
12f3-O-tigloylboucerin-3-0-B-D-glucopyranosyl-
(1—4)-B-D-thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
cymaropyranoside 450
15-deoxoeucosterol-3-0-{0-a-L-
rhamnopyranosyl-(l—2)-0-[B-D-
glucopyranosyl-(l—2)-0-B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-0O-arabinopyranosyl-
(1—6)-B-D-glucopyranside} 319
16a-methoxyl-3B-[(0-a-L-rhamnopyranosyl-
(1—2)-0-[a-L-rhamnopyranosyl-(1—4)]-B-D-
glucopyranosyl)oxy]pregn-5-en-20-one
435
163-hydroxyeucosterol-3-0-{0-a-L-
rhamnopyranosyl-(1—2)-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} 320
19-0x0-33,20S5,21,24S-tetrahydroxydammar-25-
ene-3-0-{[a-L-rhamnopyranosyl-(1—2)][B-
D-xylopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 21
19-0x0-33,20S,21-trihydroxy-25-
hydroperoxydammar-23-ene-3-0-{[a-L-
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rhamnopyranosyl(1—2)][B-D-
xylopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 20
19-0x0-33,20(S)-dihydroxydammar-24-ene-3-0-
[a-L-arabinopyranosyl(2—1)-B-D-
glucopyranosyl]-20-0-B-D-glucopyranoside
20
19-0x0-33,20(S)-dihydroxydammar-24-ene-3-0-
[B-D-glucopyranosyl(2—1)-B-D-
glucopyranosyl]-20-0-[a-L-
rhamnopyranosyl(6—1)-B-D-
glucopyranoside] 20
1B,2a,33,20(R)-tetrahydroxydammar-24-ene-
3-0-a-L-rhamnopyranosyl-(1—2)-B-D-
glucopyranoside 10
2',3'-0-diacetylsalsoloside C 145
2""-0-B-D-xylopyranosylsaikosaponin b, 101
2""-0-acetyl glycoside B 69
2'-0-acetyl-27-deoxyactein 294
2'-0-acetylactein 294
20-hydroxy-11-oxomogroside IA; 327
20-0-B-D-xylopyranosyl(1—6)-B-D-
glucopyranosyl-20(S)-protopanaxadiol
19
20-0-acetyl russelioside C 450
(205)-3B,20,25-trihydroxydammar-23-ene-
21,29-dioic acid 3-0-{[a-L-
rhamnopyranosyl(1—6)-B-D-
glucopyranosyl-(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 35
(205)-3B,20,29-trihydroxydammar-24-ene-21-
carboxylic acid 3-0-{[a-L-
rhamnopyranosyl(1—2)][a-L-
rhamnopyranosyl(1—6)-B-D-
glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 35
(205)-3,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-0-[a-L-arabinopyranosyl]-
21-0-B-D-glucopyranoside 35
(205)-38,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-O-{[a-L-rhamnopyranosyl
(1—6)-B-D-glucopyranosyl
(1—3)]-a-L-arabinopyranosyl}-21-0-B-D-
glucopyranoside 35
(205)-3B,20-dihydroxydammar-24-ene-21,29-
dioic acid 3-0-{[B-D-glucopyranosyl(1—3)]-

a-L-arabinopyranosyl}-21-0-f-D-
glucopyranoside 35
21-methoxyl-3B-[(0-a-L-rhamnopyranosyl-
(1—2)-0-[a-L-rhamnopyranosyl-(1—4)]-B-D-
glucopyranosyl)oxylpregn-5,16-en-20-one
435
21B-0-benzoylsitakisogenin-3-0-B-D-
glucopyranosyl(1—3)-B-D-
glucuronopyranoside 116
22-epiyamogenin-3-0-a-L-rhamnopyranosyl-
(1—4)-B-D-glucopyranosyl-(1—4)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside 396
(225)-16B-[(a-L-rhamnopyranosyl)oxy]-383,22-
dihydroxycholest-24-en-1B-yl
a-L-rhamnopyranoside 428
(225)-16B-[(a-L-thamnopyranosyloxy]-383,22-
dihydroxycholest-5-en-183-yl
a-L-rhamnopyranoside 428
(225)-16B-[(a-L-rhamnopyranosyloxy]-383,22-
dihydroxycholesta-5,24-dien-183-yl
a-L-rhamnopyranoside 428
(225)-16B-[(B-D-glucopyranosyl)oxy]-383,22-
dihydroxy-5a-cholestan-18-yl
B-D-glucopyranoside 428
(225)-16B-[(0-B-D-apiofuranosyl-(1—4)-6-0-
acetyl-B-D-glucopyranosyl)oxyl-33,22-
dihydroxy-5a-cholestan-16 -yl
a-L-rhamnopyranoside 428
23-epi-15-deoxoeucosterol-3-0-{0-a-L-
rhamnopyranosyl-(1—2)-0-[B-D-
glucopyranosyl-(1—2)-0-B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-0-arabinopyranosyl-
(1—6)-B-D-glucopyranoside} 319
23-epi-15-deoxoeucosterol-3-0-{0-a-L-
rhamnopyranosyl(1—2)-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} 319
23-0-acetyl-38,123,23S,24R-tetrahydroxy-
20S,25-epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-
glucopyranoside 1
23-0-acetyl-3B,123,235,24R-tetrahydroxy-
20S,25-epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)]-B-D-
xylopyranoside 1
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23-0-acetyl-3B,123,235,24R-tetrahydroxy-
20S,25-epoxydammarane
3-0-[B-D-xylopyranosyl(1—2)][B-D-
xylopyranosyl-(1—6)]-B-D-glucopyranoside
1

(23S5,245)-spirosta-5,25(27)-diene-1j3,383,23,24-
tetrol-1-0-{0-(2,3,4-tri-O-acetyl-a-L-
rhamnopyranosyl)-(1—2)-a-L-
arabinopyranosyl} 24-0-B-D-
fucopyranoside 416

(235,25R)-17a,23-epoxy-29-hydroxy-3B-[(0-a-L-
rhamnopyranosyl-(1—2)-0-[B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranosyl)oxy]lanost-8-en-23,26-
olide 310

(235,25R)-3B,30,31-trihydroxy-17a,23-epoxy-5a-

lanost-5-en-23,26-olactone
3-0-{0-a-L-rthamnopyranosyl-(1—2)-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} 310

(23S5,25R)-383,30,31-trihydroxy-17a,23-epoxy-5a-

lanost-5-en-23,26-olactone
3-0-{0-B-D-apio-D-furanosyl-(1—2)-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} 310

(23S5,25R)-spirost-5-ene-383,23-diol-23-0-{0-B-D-

glucopyranosyl-(1—6)-B-D-
glucopyranoside} 416
(235)-170a,23-epoxy-29-hydroxy-3B3-[(0-a-L-
rhamnopyranosyl-(1—2)-0-[0-B-D-
glucopyranosyl-(1—2)-B-D-glucopyranosyl-
(1—3)]-0-B-D-glucopyranosyl-(1—2)-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranosyl)oxy]-27-nor-lanost-8-ene-
15,24-dione 320
(235)-3B-[(0-B-D-apiofuranosyl-(1—2)-0-[B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranosyl)oxyl-17a,23-epo-xy-28,29-
dihydroxy-27-norlanost-8-en-24-one
319
24-hydroxychiisanoside 56
24-0-[a-L-thamnopyranosyl-(1—2)-B-D-

glucopyranosyl]-28-0-[B-D-glucopyranosyl-
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(1—2)-B-D-glucopyranosyl]-16-desoxy-
protoaescigenin 116
24-0-[a-L-thamnopyranosyl-(1—2)-B-D-
glucopyranosyl]-28-0-[B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl]-
protoaescigenin 115
(24S5,255)-3B,24-dihydroxyspirost-5-en-18-
yl-0-a-L-rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-a-L-
arabinopyranoside 415
(24S5,255)-3B,24-dihydroxyspirost-5-en-13-
yl-0-a-L-rhamnospyranosyl-(1—2)-a-L-
arabinopyranoside 415
25-methoxycucurbita-5(6),23(E)-dien-19-ol-
3-0-B-D-allopyranoside 327
25-0-ethylcimigenol-3-0-B-D-xylopyranoside
294
25(27)-ene-2B,3B-diol-3-0-B-D-
glucopyranosyl(1—2)-B-D-
galactopyranoside 396
(25R)-12B-hydroxy-5a-spirostan-3B-yl-0-B-D-
glucopyranosyl-(1—3)-0-B-D-
glucopyranosyl-(1—2)-0-[0-a-L-
rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—4)-B-D-
galactopyranoside 378
(25R)-26-[(a-L-rhamnopyranosyl)oxy]-22a-
methoxyfurost-5-ene-33-yl-0O-B-D-
glucopyranosyl-(1—3)-0-[6-acetyl-B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranoside 350
(25R)-3B,6a-dihydroxy-5a-spirostan-12-one-3,6-
di-0-B-D-glucopyranoside 395
(25R)-3B-hydroxy-5a-spirostan-13-yl-B-D-
glucopyranoside 415
(25R)-3B-hydroxy-5a-spirostan-6a-yl-0-f3-D-
xylopyranosyl-(1—2)-B-D-glucopyranoside
416
(25R)-3B-hydroxy-5p3-spirostan-12-one-3-0-{B-D-
glucopyranosyl-(1—2)-[a-L-
arabinopyranosyl-(1—6)]-B-D-
glucopyranoside} 395
(25R)-3B-hydroxyspirost-5-en-18-yl-O-a-L-
rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-a-L-
arabinopyranoside 415
(25R)-3B-[(0-B-D-glucopyranosyl-(1—2)-0-[0-a-
L-rhamnopyranosyl-(1-4)-B-D-
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glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—4)-B-D-
galactopyranosyl)oxy]-5a-spirostane-12-
one 395
(25R)-3B-[(0-B-D-glucopyranosyl-(1—3)-0-B-D-
glucopyranosyl-(1—2)-0-[0-a-L-
rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—4)-B-D-
galactopyranosyl)oxyl-15a-hydroxy-5a-
spirostan-12-one 395
(25R)-5B-spirostane-3B-ol-3-0-{B-D-
glucopyranosyl-(1—2)-[a-L-
arabinopyranosyl-(1—6)]-B-D-
glucopyranoside} 377
(25R)-spirost-5-ene-3B,17a-diol(pennogenin)-

3-0-{0-a-L-rthamnopyranosyl-(1—2)-0-[0-B-

xylopyranosyl-(1—5)-a-L-arabinofuranosyl-
(1—4)]-B-D-glucopyranoside} 395
(255)-26-0-(B-D-glucopyranosyl)-furost-5-ene-
3B,22a,26-triol-3-0-B-D-glucopyranosyl-
(1—2)-B-D-glucopyranosyl-(1—4)-B-D-
glucopyranoside 350
(255)-3,58,22a-22-methoxyfurostane-3,26-
diol-3-0-B-D-xylopyranosyl-(1—2)-B-D-
glucopyranosyl-26-0-B-D-glucopyranoside
349
(255)-3B,5B,22a-22-methoxyfurostane-3,26-
diol-3-0-B-D-xylopyranosyl-(1—2)-[8-D-
xylopyranosyl-(1—4)]-B-D-glucopyranosyl-
26-0-B-D-glucopyranoside 349
(255)-38,5B,22a-furostane-3,22,26-triol-3-0-a-
L-rhamnopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—2)-B-D-glucopyranosyl-
26-0-B-D-glucopyranoside 349
(255)-3B,5B,22a-furostane-3,22,26-triol-3-0-B-
D-xylopyranosyl-(1—2)-[B-D-xylopyranosyl-
(1—4)]-B-D-glucopyranosyl-26-0-B-D-
glucopyranoside 349
(255)-5B-spirostane-3B,17a-diol-3-0-B-D-
glucopyranosyl-(1—2)-[3-D-xylopyranosyl-
(1—4)]-B-D-glucopyranoside 378
(255)-5B-spirostane-3B,17a-diol-3-0-B-D-
xylopyranosyl-(1—2)-[3-D-xylopyranosyl-
(1—4)]-B-D-glucopyranoside 378
(255)-5B-spirostane-3p-ol-3-0-a-L-
rhamnopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—2)-B-D-
glucopyranoside 377

(255)-5B-spirostane-3B-ol-3-0-B-D-
xylopyranosyl-(1—2)-[B3-D-xylopyranosyl-
(1—4)]-B-D-glucopyranoside 377

26-[(B-D-glucopyranosyl)oxy]-22a-
methoxyfurosta-5,25(27)-diene-3B-yl-0-B-
D-glucopyranosyl-(1—6)-0-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside 350

26-[(B-D-glucopyranosyl)oxy]-3B-hydroxy-22a-
methoxyfurosta-5,25(27)-diene-1B-yl-0-B-
D-apipfuranosyl-(1—3)-a-L-
rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-a-L-
arabinopyranoside 349
26-0-B-D-glucopyranosyl-22-methoxy-38,26-
dihydroxy-(25R)-furost-5-ene-3-0-a-L-
rhamnopyranosyl-(1—4)-a-L-
rhamnopyranosyl-(1—4)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside 350
26-0-B-D-glucopyranosyl-22a-hydroxy-583-
furost-25(27)-ene-183,3B,68,26-tetraol-
3-0-B-D-galactopyrnoside 350
26-0-B-D-glucopyranosyl-22a-methoxy-(25R)-
furostan-3p,26-diol-3-0-{-D-
glucopyranosyl-(1—2)-B-D-
glucopyranoside} 349
26-0-B-D-glucopyranosyl-(25R)-5a-furostan-12-
one-3f3,22a,26-triol-3-0-B-D-
glucopyranosyl(1—2)-B-D-glucopyranosyl
(1—4)-B-D-galactopyranoside 351
26-0-B-D-glucopyranosyl-(255)-5a-furostan-22-
methoxy-2a,3,26-triol-3-0-B-D-
glucopyranosyl(1—2)-B-D-
glucopyranosyl(1—4)-B-D-
galactopyranoside 350
26-0-B-D-glucopyranosyl-3-0-[{-D-
xylopyranosyl(1—3)}
{B-D-galactopyranosyl(1—2)}-B-D-
glucopyranosyl(1—4)-B-D-glucopyranosyl]-
5a-furost-20(22)-en-12-one-3p,26-diol
351

26-0-B-D-glucopyranosyl-3-0-[{-D-
xylopyranosyl(1—3)}
{B-D-galactopyranosyl(1—2)}-B-D-
glucopyranosyl(1—4)-B-D-glucopyranosyl]-
5a-furostan-12-one-3f,22,26-triol 351

26-0-B-D-glucopyranosyl-furost-5(6),20(22)-
dien-38,26-diol 349
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26-0-B-D-glucopyranosyl(25R)-furost-5-ene-
3B,22a,26-triol-3-0-a-L-rhamnopyranosyl-
(1—4)-B-D-glucopyranosyl-(1—4)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside 350

28-0-B-D-glucopyranosyl-63,23-
dihydroxytormentic acid 268

28-0-B-D-glucopyranosyl-63-hydroxytormentic
acid 268

2a,3a,190,23-tetrahydroxyolean-12-ene-28-0-3-

D-galactoside 161
2a,3a,23-trihydroxyurs-12-en-24,28-dioic acid
28-B-D-glucopyranosyl ester 268
20a,3B3,12f3,20S-tetrahydroxydammar-24-ene-
3-0-B-D-glucopyranosyl-20-0-[B-D-6-0-
acetylglucopyranosyl-(1—2)-B-D-
glucopyranoside] 20
20a,3B3,12f3,20S-tetrahydroxydammar-24-ene-
3-0-[B-D-glucopyranosyl(1—4)-B-D-
glucopyranosyl]-20-0-[B-D-xylopyranosyl-
(1—6)-B-D-glucopyranoside] 20
2a,3B,23-trihydroxyurs-12,19-dien-28-oic acid
28-0-B-D-glucopyranoside 278
2a,3B-dihydroxyurs-12,20(30)-dien-28-oic acid
3-0-{0-B-D-glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]8-D-glucopyranoside}
279
2f3,3p,17,23-tetrahydroxy-28-norolean-12-en-16-
one-3-0-a-L-arabinopyranosyl(1—2)-a-L-
arabinopyranosyl(1—6)-[a-L-
rhamnopyranosyl(1—2)]-B-D-
glucopyranoside 251
2f3,3f3,17,23-tetrahydroxy-28-norolean-12-en-16-
one-3-0-a-L-arabinopyranosyl(1—2)-a-L-
arabinopyranosyl(1—6)-B-D-
glucopyranoside 251
3",6"-0,0-diacetylsaikosaponin b, 101
3-B-0-[a-L-rhamnopyranosyl-(1—3)-B-D-
glucuronopyranosyl]-23,3B-dihydroxy-23-
oxo-olean-12-en-28-oic
acid-28-0-B-D-glucopyranosyl ester 199
3-B-0-[a-L-thamnopyranosyl(1—3)-B-D-
glucuronopyranosyl]223,3,23-
trihydroxyolean-12-en-28-oic
acid-28-0-B-D-glucopyranosyl ester 161
3-B-0-[a-L-thamnopyranosyl(1—3)-B-D-

glucuronopyranosyl]2p,3B-dihydroxyolean-
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12-en-28-oic acid 28-0-B-D-glucopyranosyl
ester 161
3-B-0-[B-glucuronopyranosyl]-23,3B-dihydroxy-
30-norolean-12,20(29)-diene-23,28-dioic
acid 28-0-[glucopyranosyl] ester 254
3-0-{2'-(2""-0-glycolyl)-glyoxylyl-B-D-
glucuronopyranosyl}28-0-B-D-
glucopyranosyl olean-12-en-3p-ol-28-oic
acid 145
3-0-{2"-0-glycolyl)-glyoxylyl-B-D-
glucuronopyranosyl}-olean-12-en-3B-o0l-28-
oic acid 135
3-0-a-L-arabinofuranosyl-(1—3)-[8-D-
glucopyranosyl-(1—2)]-B-D-
glucopyranosyl-218,22a-di-O-
angeloylprotoaescigenin 115
3-0-a-L-arabinofuranosyl-(1—3)-[8-D-
xylopyranosyl-(1—2)]-B-D-glucopyranosyl-
21B,22a-di-0-angeloylprotoaescigenin
115
3-0-a-L-arabinopyranosyl echinocystic
acid-28-0-a-L-rhamnopyranosyl-(1—4)-B-
D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester 161
3-0-a-L-arabinopyranosyl-(1—2)-B-D-
glucuronopyranosyl-218,22a-di-O-
angeloylprotoaescigenin 115
3-0-a-L-arabinopyranosyl-(1—3)-[B-D-
galactopyranosyl-(1—2)]-B8-D-
glucuronopyranosyl-218,22a-di-O-angeloy
barringtogenol C 115
3-0-[a-L-arabinopyranosyl]-hederagenin
28-0-[B-D-glucopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester 162
3-0-a-L-arabinopyranosyl(1—3)-[B-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl-oleanolic acid 136
3-0-[a-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl]-3f,23-dihydroxy-olean-
18-en-28-oic acid
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
6-0-acetylglucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester 244
3-0-[a-L-thamnopyranosyl-(1—2)-a-L-
arabinopyranosyl]-hederagenin
28-0-{a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-[a-L-
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arabinopyranosyl-(1—2)]-B-D-
glucopyranosyl} ester 162
3-0-[a-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl]-hederagenin
28-0-{a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-[B-D-xylopyranosyl-
(1—2)-]B-D-glucopyranosyl} ester
162
3-0-[a-L-rhamnopyranosyl-(1—2)]-[3-D-
glucopyranosyl (1—3)]-B-D-glucopyranosyl-
26-0-B-D-glucopyranosyl
cholest-5-ene-16,22-dione 351
3-0-[a-L-thamnopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-38,22a,27-
trihydroxyolean-12-en-16-one 108
3-0-[a-L-rhamnopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-38,22a-
dihydroxyolean-12-en-16-one 108
3-0-[a-L-rhamnopyranosyl-(1—2)]-[3-D-
glucopyranosyl-(1—3)]-B-D-
glucopyranosyl-27-hydroxylpennogenin
396
3-0-(a-L-rhamnopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—4)-a-L-
arabinopyranosyl) cyclamiretin A 86
3-0-[a-L-rthamnopyranosyl-(1—2-)B-D-
glucopyranosyl]-38-
hydroxyolean-11,13(18)-dien-28-oic
acid-28-0-[a-L-rhamnopyranosyl-(1—4)-B-
D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester 101
3-0-a-L-rhamnopyranosyl-(1—3)-[B-D-
galactopyranosyl-(1—2)]-B-D-
glucuronopyranosyl-213,22a-di-0-
angeloylbarringtogenol C 115
3-0-[B-D-3-0O-trans-coumaroyl-glucopyranosyl-
(1—3)]-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl echinocystic
acid-28-0-a-L-rhamnopyranosyl-(1—4)-B-
D-(1—6)-B-D-glucopyranosyl] ester 162
3-0-B-D-apiofuranosyl-(1—3)-B-D-
galactopyranosyl-(1—3)-[8-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl-oleanolic acid 136
3-0-B-D-apiofuranosyl(1—3)-a-L-
arabinopyranosyl-(1—3)-[8-D-

glucopyranosyl-(1-2)]-B-D-glucopyranosy-
oleanolic acid 136
3-0-B-D-apiofuranosyl(1—3)-B-D-
galactopyranosyl-(1—3)-[8-D-
glucopyranosyl-(1—2)]-B-D-
glucopyranosyl-oleanolic acid 136
3-0-B-D-apiofuranosyl(1—3)-[B-D-
glucopyranosyl-(1—2)]-B-D-
glucopyranosyl-oleanolic acid 135
3-0-B-D-galactopyranosyl-(1—2)-B-D-
glucuronopyranosyl-218,22a-di-0-
angeloylbarringtogenol C 115
3-0-[B-D-galactopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-28-0-[3-D-
glucuronopyranosyl-(1—2)-a-L-
rhamnopyranosyl-B-D-4-O-trans-p-
methoxycinnamoyl-fucopyranosyl]
quillaicacid 199
3-0-B-D-galactopyranosyl-(1—2)[a-L-
rhamnopyranosyl(1—3)]
B-D-glucuronopyranosyl 16-0-8,5-
dimethyla-cryloyl-camelliagenin A 116
3-0-B-D-galactopyranosyl-(1—2)[a-L-
rhamnopyranosyl(1—3)]
B-D-glucuronopyranosyl
28-0-angeloyl-Al-barrigenol 116
3-0-B-D-galactopyranosyl-(1—3)-[B8-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl-oleanolic acid 136
3-0-[B-D-glucopyranosyl-(1—2)-a-L-
arabinopyranosyl]-27-hydroxy oleanoic
acid 28-0-[B-D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl] ester 163
3-0-[B-D-glucopyranosyl-(1—2)-a-L-
arabinopyranosyl]-hederagenin-28-0-8-D-
glucopyranosyl ester 162
3-0-[B-D-glucopyranosyl-(1—2)-B-D-
glucopyranosyl] hederagenin
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester 163
3-0-[B-D-glucopyranosyl-(1—2)-(3-D-
glucopyranosyl-(1—3))-a-L-
rhamnopyranosyl(1—4)-B-D-
glucopyranosyl]steganogenin(peracetate)
246
3-0-[B-D-glucopyranosyl-(1—2)-B-D-
glucopyranosyl-(1—3)-B-D-glucopyranosyl-
(1—3)-a-L-arabinopyranosyl]-echinocystic
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acid-28-0-[a-L-thamnopyranosyl-(1—4)-B-
D-glucopyranosyl(1—6)-B-D-
glucopyranosyl] ester 162
3-0-[B-D-glucopyranosyl-(1—2)-B-D-
glucopyranosyl]-dammara-20S5,24S-epoxy-
3B,128,25-triol 9
3-0-{[B-D-glucopyranosyl-(1—2)]-[B-D-
xylopyranosyl-(1—4)]-[3-0-acetyl]-B-D-
glucuronopyranosyl}-28-0-[B-D-
glucopyranosyl]-oleanolic acid 145
3-0-B-D-glucopyranosyl-(1—2)[a-L-
rhamnopyranosyl(1—3)]
B-D-glucuronopyranosyl
28-0-angeloyl-camelliagenin A 116
3-0-B-D-glucopyranosyl-(1—2)[a-L-
rhamnopyranosyl(1—3)]-B-D-
glucuronopyranosyl
22-0-angeloyl-Al-barrigenol 116
3-0-(B-D-glucopyranosyl-(1—3)-B-D-
glucopyranosy)-28-0-(a-L-
rhamnopyranosyl-(1—3)-B-D-
xylopyranosyl(1—4)-a-L-
rhamnopyranosyl(1—2)-a-L-
arabinopyranosyl) probassic acid 160
3-0-[B-D-glucopyranosyl-(1—3)]-[B3-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl echinocystic acid
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)- B-D-glucopyranosyl]
ester 161
3-0-{B-D-glucopyranosyl-(1—3)-B-D-
glucopyranosyl-(1—3)-[B-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranosyl}joleanolic acid
28-0-[a-L-rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester 145
3-0-B-D-glucopyranosyl-20-0-[a-L-
arabinopyranosyl(1—2)-B-D-
glucopyranosyl] 33,123,20(S)-
trihydroxydammar-24-ene 19
3-0-{B-D-glucopyranosyl}-28-0-{[a-L-
arabinopyranosyl-(1—2)]-[8-D-
xylopyranosyl(1—4)]a-L-
rhamnopyranosyl(1—2)-4-0-[(3'-hydroxy-
2'-methyl-butyroyloxy)-3-hydroxy-2-
methyl-butyroyloxy]-B-D-
fucopyransyl}zanhic acid
215
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3-0-(B-D-glucopyranosyl)-28-0-(a-L-
rhamnopyranosyl-(1—3)-B-D-
xylopyranosyl-(1—4)-a-L-
rhamnopyranosyl(1—2)-a-L-
arabinopyranosyl)-16-a-
hydroxyprotobassic acid 160
3-0-(B-D-glucopyranosyl)-28-0-(a-L-
rhamnopyranosyl-(1—3)-B-D-
xylopyranosyl-(1—4)[a-L-
rhamnopyranosyl(1—3)]a-L-
rhamnopyranosy(1—2)a-L-arabinopyranosy
protobassic acid 160
3-0-B-D-glucopyranosyl-38,15a-dihydroxypregn-
5-en-20-one 435
3-0-B-D-glucopyranosyl-33-hydroxy
olean-11,13(18)-dien-28-oic acid-28-0-[a-L-
rhamnopyranosyl-(1—4)-B-D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl]
ester 101
3-0-{[B-D-glucopyranosyl(1—2)]-[a-L-
arabinofuranosyl-(1—4)]-[3-0-acetyl]-B-D-
glucuronopyranosyl}-28-0-[3-D-
glucopyranosyl]-oleanolic acid 145
3-0-[B-D-glucopyranosyl(1—2)-a-L-
arabinopyranosyl] oleanolic acid
28-0-[B-D-glucopyranosyl
(1—6)-B-D-glucopyranosyl] ester 145
3-0-{B-D-glucopyranosyl(1—2)-[a-L-
arabinopyranosyl-(1—6)]-B-D-
glucopyranosyl}oleanolic acid 135
3-0-{B-D-glucopyranosyl(1—2)-B-D-
glucopyranosyl}-28-0-{[a-L-
arabinopyranosyl-(1—2)]-[8-D-
xylopyranosyl-(1—4)]a-L-rhamnopyranosyl-
(1—2)-4-0-[(3'-hydroxy-2'-methyl-
butyroyloxy)-3-hydroxy-2-methyl-
butyroyloxy]-B-D-fucopyransyl}
medicagenic acid 215
3-0-{B-D-glucopyranosyl(1—2)-B-D-
glucopyranosyl}-28-0-{[a-L-
arabinopyranosyl-(1—2)-B-D-
xylopyranosyl-(1—6)][4-0-angeloyloxy-a-L-
arabinopyranosyl(1—2)-a-L-
rhamnopyranosyl(1—2)]}-B-D-
glucopyranosyl gypsogenic acid 215
3-0-{B-D-glucopyranosyl(1—2)-B-D-
glucopyranosyl}-28-0-{[a-L-
arabinopyranosyl-(1—2)-B-D-
xylopyranosyl(1—6)][4-0-angeloyloxy-a-L-
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arabinopyranosyl(1—2)-a-L-
rhamnopyranosyl(1—2)]}-B-D-
glucopyranosyl medicagenic acid 215
3-0-B-D-glucopyranosyl(1—2)[a-L-
rhamnopyranosyl(1—3)]-8-D-
glucuronopyranosyl
28-0-angeloyl-Al-barrigenol 116
3-0-B-D-glucopyranosyl(1—3)-B-D-
glucuronopyranoside 116
3-0-[B-D-glucopyranosyl(1—6)-B-D-
glucopyranosyl]-20-0-3-D-glucopyranosyl-
3,123,20(S)-trihydroxydammar-24-ene
20
3-0-B-D-glucopyranosylpyrocincholate 248
3-0-[B-D-xylopyranosyl-(1—2)-a-L-
arabinopyranosyl-(1—6)-2-acetamido-2-
deoxy-B-D-glucopyranosyl] acacic acid
lactone 235
3-0-B-D-xylopyranosyl-3B-hydroxyurs-12,18
(19)-dien-28-oic acid-28-B-D-
glucopyranosyl ester 279
3'-0-acetyl cimigenol 3-0-B-D-xylopyranoside
294
3-0-(methyl-B-D-glucuronopyranosiduronoate)-
28-0-B-D-glucopyranosyl oleanolate 145
3-0-{0-a-L-rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} of 15-deoxo-30-
hydroxyeucosterol 319
3-0-{0-a-L-rthamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-O0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} of 16 3-hydroxyeucosterol
320
3-0-{0-a-L-rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-0-B-D-
glucopyranosyl-(1—2)-0-a-L-
arabinopyranosyl-(1—6)-B-D-
glucopyranoside} of eucosterol 320
3B,12,20S-trihydroxy-25-hydroperoxydammar-
23-ene 3-0-[B-D-glucopyranosyl(1—2)]-B-D-
glucopyranosyl]-20-0-[3-D-
xylopyranosyl(1—6)]-B-D-glucopyranoside
19

3B,123,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-0-[3-D-glucopyranosyl
(1—2)]-B-D-xylopyranoside 1
3B,12f3,23S5,24R-tetrahydroxy-20S,25-
epoxydammarane 3-0-[3-D-glucopyranosyl
(1—2)][B-D-xylopyranosyl-(1—6)]-B-D-
glucopyranoside 1
3B,123,235,24R-tetrahydroxy-20S,25-
epoxydammarane 3-0-[B-D-xylopyranosyl
(1—2)]-B-D-glucopyranoside 1
3B,123,23S,24R-tetrahydroxy-20S,25-
epoxydammarane 3-0-[B-D-xylopyranosyl
(1—2)][B-D-xylopyranosyl-(1—6)]-B-D-
glucopyranoside 1
3B,123,23S,25-tetrahydroxy-20S5,24S-
epoxydammarane 3-0-[B3-D-xylopyranosyl
(1—2)]-B-D-glucopyranoside 1
3B,19,20S,21-tetrahydroxydammar-24-ene-3-0-
{[a-L-rhamnopyranosyl(1—2)][B-D-
xylopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 21
3B,19,20S,21-tetrahydroxydammar-24-ene-3-0-
{[a-L-rhamnopyranosyl(1—2)][B-D-
xylopyranosyl(1—3)]-B-D-glucopyranosyl}-
21-0-B-D-glucopyranoside 21
3,19,20(S)-dihydroxydammar-24-ene-3-0-[3-D-
glucopyranosyl(2—1)-B-D-glucopyranosyl]-
20-0-[a-L-rhamnopyranosyl(6—1)-B-D-
glucopyranoside] 20
3p,20S,21-trihydroxy-25-methoxydammar-23-
ene-3-0-a-L-rhamnopyranosyl(1—2)-[8-D-
xylopyranosyl(1—3)]-B-D-glucopyranosyl-
21-0-B-D-xylopyranoside 20
3B,20S5,21-trihydroxydammar-24-ene-3-0-{[a-L-
rhamnopyranosyl-(1—2)][3-D-
glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0--D-
glucopyranoside 20
3B,20S5,21-trihydroxydammar-24-ene-3-0O-{[a-L-
rhamnopyranosyl(1—2)][3-D-
glucopyranosyl(1—3)]-8-D-
glucopyranosyl}-21-0-B-D-glucopyranoside
21
3B,20S5,21-trihydroxydammar-24-ene-3-0O-{[a-L-
rhamnopyranosyl(1—2)][3-D-
xylopyranosyl-(1—3)]-8-D-[6-0-
acetylglucopyranosyl]}-21-0-B-D-
glucopyranoside 20
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3p,20S,21-trihydroxydammar-24-ene-3-0-{[a-L-
rhamnopyranosyl(1—2)][B-D-
xylopyranosyl(1—3)]-B-D-glucopyranosyl}-
21-0-B-D-glucopyranoside 21
3[3,205,24S5-trihydroxydammar-25-ene-21,28-
dioic acid
3-0-{[a-L-thamnopyranosyl(1—2)][a-L-
rhamnopyranosyl(1—6)-B-D-
glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-f3-D-
glucopyranoside 36
3p,20S,25-trihydroxydammar-23-ene-21,28-
dioic acid
3-0-{[a-L-rhamnopyranosyl(1—2)][a-L-
rhamnopyranosyl-(1—6)-B-D-
glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 35
3B,20S-dihydroxydammar-24-ene-21,28-dioic

acid 3-0-{[a-L-thamnopyranosyl(1—2)][a-L-

rhamnopyranosyl-(1—6)-B-D-
glucopyranosyl-(1—3)]-a-L-
arabinopyranosyl}-21-0--D-
glucopyranoside 36
3[3,20S-dihydroxydammar-24-ene-21,28-dioic

acid 3-0-{[a-L-rthamnopyranosyl(1—2)][B-D-

glucopyranosyl(1—3)]-a-L-
arabinopyranosyl}-21-0-3-D-
glucopyranoside 36
3B,20S-dihydroxydammar-24-ene-21,28-dioic
acid 3-0-[B-D-glucopyranosyl(1—3)-a-L-
arabinopyranosyl]-21-0-B-D-
glucopyranoside 35
3B,21B,22B,24-tetrahydroxy-12-en-3-0-a-L-
rhamnopyranosyl-(1—3)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
galactopyranosyl-(1—2)-B-D-
glucuronopyranoside 107
3B,21B,22,24-tetrahydroxy-12-en-3-0-a-L-
rhamnopyranosyl-(1—3)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-
galactopyranosyl-(1—2)-B-D-
glucuronopyranosyl-21-0-a-L-
rhamnopyranoside 107
3B,23-dihydroxyurs-12,19(20)-dien-28-oic acid
28-B-D-glucopyranosyl ester 278
3,23-dihydroxyurs-12,19(29)-dien-28-oic acid
28-B-D-glucopyranosyl ester 279
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3,23-dihydroxyursa-12,18(19)-dien-28-oic acid
28-B-D-glucopyranosyl ester 279
(3B,5a,12B,14B,17a)-3-(B-cymaropyranosyloxy)-
8,14,17,20-tetrahydroxypregnan-12-yl
benzoate 449
(3B,5a,12B,143,17a)-3-(B-cymaropyranosyloxy)-
8,14,17,20-tetrahydroxypregnan-12-yl
cinnamate 449
(3B)-3-[(2-0-sulfo-B-D-
glucopyranurosonyl)oxy]urs-20-en-28-oic
acid 28-(2-0-sulfo-B-D-glucopyranosyl]
ester 287
(3B)-3-{[6-deoxy-a-L-mannopyranosyl-(1—2)-a-
L-arabinopyranosyl-(1—2)-B-D-
glucopyranurosonyl]oxy}urs-20-en-28-oic
acid 28-(2-0-sulfo-B-D-glucopyranosyl)
ester 287
3B-[(a-L-arabinopyranosyl)oxy]-193-hydroxyurs-
12,20(30)-dien-28-oic acid 279
3B-[(a-L-arabinopyranosyl)oxyl-urs-11,13(18)-
dien-28-oic acid-B-D-glucopyranosyl ester
289
3B-[(a-L-arabinopyranosyl)oxy]-urs-12,19(20)-
dien-28-oic acid 279
3B-[(a-L-arabinopyranosyl)oxy]-urs-12,19(29)-
dien-28-oic acid 279
3B-[(0-a-L-rhamnopyranosyl-(1—2)-0-[0-B-D-
glucopyranosyl-(1—4)-a-L-
rhamnopyranosyl-(1—3)]-B-D-
glucopyranosyl)oxylpregna-5,16-dien-20-
one 435
3B-0-{a-L-thamnopyranosyl-(1—3)-[3-D-
xylopyranosyl-(1-2)]-8-D-glucopyranosyl-
(1—4)-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranoside}-16,28-dihydroxy-30-
acetoxyoleana-12-en 116
3B-[(0-a-L-rhamnopyranosyl-(1—6)-0-B-D-
glucopyranosyl-(1—4)-0-B-D-
glucopyranosyl-(1—4)-0-B-D-
ribopyranosyl-(1—3)-0-a-L-
rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl) oxy]olean-12-en-28-oic
acid B-D-glucopyranosyl ester 146
3B-0-B-D-galactopyranosyl-(1—3)-a-L-
rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl-23-hydroxyolean-12-en-
28-oic acid 28-0-a-L-rhamnopyranosyl-
(1—4)-B-D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl ester 163
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3B-[0-B-D-glucopyranosiduronic acid
(1—2)-B-D-glucopyranosyloxy]-machaerinic
acid y-lactone 235
3B-{0-B-D-glucopyranosyl-(1—2)-[0-a-L-
arabinopyranosyl(1—6)]3-D-
glucopyranosyloxy}-machaerinic acid
y-lactone 235
3B-[(0-B-D-glucopyranosyl-(1—4)-0-B-D-
ribopyranosyl-(1—3)-0-a-L-
rhamnopyranosyl-(1—2)-a-L-
arabinopyranosyl)oxylolean-12-en-28-oic
acid O-B-D-glucopyranosyl ester 146
3B-0-[B-D-methylglucuronopyranosyl-(1—2)-B-
D-glucopyranosyl]-(20S5,225)-383,22-
dihydroxyl-9,19-cycloanost-24-en-26,29-
dioic acid d-lactone 294
3B-0-L-arabinopyranosyl olean-12-en-28-oic
acid 28-0-B-D-glucopyranosyl ester 145
4"-0-acetylsaikosaponind 97
5'-0-acetyl glycoside C 69
5a-spirost-25(27)-ene-1p,3a-diol-1-0-{0-a-L-
rhamnopyranosyl-(1—2)-0-[B-D-
xylopyranosyl-(1—3)]-B-D-fucopyranoside}
415
6'-methylesterof-3-0-[a-L-rhamnopyranosyl-
(1—2)-0-B-D-glucopyranosyl-(1—2)-B-D-
glucuronopyranosyl]-383,163,22f3,24-
tetrahydroxy-olean-12-ene 107
6-0-B-D-glucopyranosyl-20-0-83-D-
glucopyranosyl-3B,6a,123,20(S),25-
pentahydroxydammar-23-ene 41
6"'-0-acetyl diplazioside VIl 69
6'-0-acetyl glycoside B 69
7-oxomogroside Il E 327
7B,25-dimethoxycucurbita-5(6),23(E)-dien-19-al
3-0-B-D-allopyranoside 340
B-D-glucopyranosyl(1—2)-B-D-glucopyranosyl-
3-0-{B-D-glucopyranosyl(1—2)-[a-L-
arabinopyranosyl(1—6)]-B-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 | 56
acantrifoside A 56
ageratoside A; 215
ageratoside A, 216
ageratoside A3 216
ageratoside A, 216
ageratoside A; 216
ageratoside B; 215
ageratoside B, 215
ageratoside C; 235
albiziasaponin A 235
albiziasaponin B 235
albiziasaponin C 235
albiziasaponin D 235

amaranthus-saponin lll 254

anagallosaponin IX 86
anagallosaponin VI 86
anagallosaponin VIl 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 VIIl 161
araliasaponin Il 145
araliasaponin VI 145
araliasaponinsV 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 | 115
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assamicin Il 115

aster saponin G 161
astersedifolioside B 162
asteryunnanoside A 161
astramembranoside A 294
astramembranoside B 301
astraverrucin IV 294
astraverrucinV 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

bacopasaponinD 1
bacopasaponinE 1
bacopasaponin G 1
bacoside Ag 1
baptisiasaponin | 107
beciumecine 1 160
beciumecine 2 160
bellidiastroside B3 161
bellidiastroside Up, 161
bellidioside A 161
bellisoside A 161
bellisoside C 161
bellisoside D 161
bellisoside E 161
bersimoside Il 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
brevicuspisaponin1 276
brevicuspisaponin 2 276
bryonioside A 327
bryonioside B 327
bryonioside C 327
bryonioside E 327
bryonioside F 327

Index of compound names = 497

bryonioside G 327
buddlejasaponin IVb 101
butyroside B 160
butyroside D 160

callianthaside A 268
calogenin 3-0-B-D-digitalopyranoside-20-0-f3-D-
canaropyranoside 451
calogenin-3-0-B-D-glucopyranosyl-(1—6)-B-D-
glucopyranosyl-(1—4)-B-D-3-0-
methylfucopyranoside-20-0-B-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 | 428
certonardoside ] 428
chantrieroside A 396
charantoside A 340
charantoside B 340
charantoside C 340
charantoside | 340
charantoside Il 339
charantoside lll 339
charantoside IV 339
charantoside V 339
charantoside VI 339
charantoside VIl 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 | 10

chilianoside ) 10

chilianoside K 9

chilianoside L 9
chlorogenin-3-0-[a-L-rhamnopyranosyl-

(1—4)-B-D-glucopyranosyl-(1—3)-{B-D-

glucopyranosyl-(1—3)-B-D-glucopyranosyl-

(1—2)}-B-D-glucopyranosyl-(1—4)-B-D-
galactopyranoside] 377

clinopodiside G 101

clinoposaponin lllb 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 2-0-B-glucopyranoside 327

curculigosaponin A 301

curculigosaponin C 301

curculigosaponin D 301

curculigosaponin E 301

curculigosaponin G 301

curculigosaponin ) 301

cussosaponin A 56

cussosaponin B 56

cussosaponin C 56

cyclamiretin A-38-0-a-L-rhamnopyranosyl-
(1—3)-[B-D-glucopyranosyl-(1—3)-B-D-
xylopyranosyl-(1-2)]-B-D-glucopyranosyl-
(1—4)-[B-D-glucopyranosyl-(1—2)]-a-L-
arabinopyranoside 86

cyclamiretin A-38-0-a-L-rhamnopyranosyl-
(1—3)-[B-D-xylopyranosyl-(1—2)]-8-D-

galactopyranosyl-(1—4)-[B-D-6-0-
acetylglucopyranosyl-(1—2)]-a-L-
arabinopyranoside 86

cyclamiretin A-38-0-a-L-rhamnopyranosyl-
(1—3)-[B-D-xylopyranosyl-(1—2)]-B-D-
glucopyranosyl-(1—4)-[8-D-
glucopyranosyl-(1—2)]-a-L-
arabinopyranoside 86

cyclocarioside B 1

cyclocarioside C 1

cyclopassifloside | 302

cyclopassifloside Il 302

cyclopassifloside Il 302

cyclopassifloside IV 302

cyclopassifloside V 302

cyclopassifloside VI 302

cynanoside E 471

cynanoside F 471

cynanoside G 471

cynanoside H 471

cynanoside | 471

cynanoside ) 471

cynanoside K 471

cynanoside L 471

cynanoside M 471

cynanoside N 471

cynanoside O 471

cynanoside P; 471

cynanoside P, 471

cynanoside P 471

cynanoside P, 471

cynanoside Ps 471

cynanoside Q; 471

cynanoside Q, 471

cynanoside Q3 471

cynanoside R; 471

cynanoside R, 471

cynanoside Ry 471

cynatratoside B 471

deacetyltomentoside | 294
dehydroazukisaponin V methyl ester 107
deistelianoside A 396

deistelianoside B 416

denin 449

depressoside C 294

depressoside D 294

desacylbellidioside B, 161
dianchinenoside C 216
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dianchinenoside D 215 floralginsenoside F 19
dioscoreside A 351 floralginsenoside G 19
dioscoreside B 351 floralginsenoside K 19
diosegenin-3-0-B-D-glucopyranosyl-(1—4)-a-L- floralginsenoside O 19
rhamnopyranosyl-(1-4)-B-D- floralginsenoside P 20
glucopyranosyl-(1—4)-[a-L- floralquinquenoside A 10
rhamnopyranosyl-(1—2)]-B-D- floralquinquenoside B 10
glucopyranoside 395 floralquinquenoside C 10

diplazioside | 69
diplazioside Il 69
diplazioside Ill 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

floralquinquenoside D 20
floralquinquenoside E 41
floralquinquenoside H 20
floralquinquenoside | 41
floralquinquenoside | 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

eclalbasaponin IX 266 fomitoside H 310

eclalbasaponin VIl 266 fomitoside | 310
eclalbasaponin VIIl 266 fomitoside ) 310
eclalbasaponin X 266 furcreastatin 395
elephanoside B 349
elephanoside C 351
elephanoside D 351
elephanoside E 350
elephanoside F 350
eryloside G 310
eryloside H 310
eryloside | 310
eryloside | 310

gamboukokoenside A 116
gamboukokoenside B 116
ginsenoside Rh, 10
ginsenoside Rz, 10
ginsenoside-Rg, 146
gleditsioside H 145
gleditsioside ) 162
glinuside A 69

glinuside B 69

glinuside C 69

glinuside D 69

fargoside A 254
fargoside B 254
fargoside C 254

fargoside D 254 glinuside E 69

filiasparoside A 395 goyaglycoside-a 339
filiasparoside B 395 goyaglycoside-b 339
filiasparoside C 377 goyaglycoside-c 339
filiasparoside D 377 goyaglycoside-d 340
floralginsenoside A 41 goyaglycoside-e 339
floralginsenoside B 41 goyaglycoside-f 339
floralginsenoside C 19 goyaglycoside-h 327
floralginsenoside D 19 gymnemoside-f 244
floralginsenoside E 9 gypsophilinoside 56
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hederagenin 3-0-B-D-glucopyranosyl-(1—4)-B-

D-glucopyranosyl-(1—3)-a-L-
rhamnopyranosyl-(1—2)-a-L-
arabinopyranoside 136

hederagenin 3-0-[B3-D-glucopyranosyl-(1—4)-B-

D-glucopyranosyl-(1—4)-B-D-

glucopyranosyl]-28-0-B-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

icogenin1 349
ilexoside XXXIIl 199
indicasaponin A 268
Inermiside | 249
inermiside Il 248
inermoside 56
isochiisanoside 56

jinfushanoside A 327
jinfushanoside B 327
jinfushanoside C 327
jinfushanoside D 327
jujuboside C 1
julibroside J,g 161
julibrosides Jo 161
junceoside 107

kahiricoside | 294
kahiricoside Il 301
kahiricoside Il 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 | 340
khekadaengoside ) 340
khekadaengoside M 327
khekadaengoside N 327

kidjolanin-3-0-B-D-glucopyranosyl-(1—4)-B-D-

cymaropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
oleandropyranoside 435

kidjoranin 3-0-a-diginopyranosyl-(1—4)-B-

cymaropyranoside 435

kidjoranin 3—0-B-digitoxopyranoside 435

koryoginsenoside R, 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 | 1
lotoside Il 1
lucilianoside A 319
lucilianoside B 319
lucilianoside C 319
lucilianoside D 319
lucilianoside E 319
lyconoside la 396
lyconoside Ib 396
lyconoside Il 396
lyconoside Il 396

mabioside A 1

mabioside D 1

madlongiside C 160

madlongiside D 160

maesabalide | 86

maesabalide Il 86

maesabalide Il 86

maesabalide IV 86

maesabalide V 86

maesabalide VI 86

maesasaponin| 86

maesasaponin IV3 86

maesasaponinV, 86

maesasaponin VI, 86

maesasaponin Vl; 86

marsin 434

marstenacisside A 449

marstenacisside B 449

marstomentoside S 451

masonoside C 161

metaplexigenin-3-0-B-D-digitalopyranosyl-
(1—4)-B-D-oleandropyranosyl-(1—4)-B-D-
oleandropyranosyl-(1—4)-B-D-
cymaropyranoside 435

metaplexigenin-3-0-B-D-thevetopyranosyl-
(1—4)-B-D-ole-andropyranosyl-(1—4)-B-D-
cymaropyranosyl-(1—4)-B-D-
canaropyranoside 435

mimusin 161

mogroside || B 327

monepaloside G 146
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monepaloside H 146
monepaloside | 146
monepaloside ] 146
munronoside | 47
munronoside Il 47
munronoside Il 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 Il 395
nipponoside E 254
notoginenoside Rg 10
notoginenoside Ry 10
notoginsenoside B 20
notoginsenoside C 20
notoginsenoside E 19
notoginsenoside G 20
notoginsenoside H 41
notoginsenoside | 20
notoginsenoside M 41
notoginsenoside N 41
notoginsenoside Rw1l 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 | 268

oblonganoside ) 268

oleanolic acid
3-0-[B-D-glucuronopyranoside-6-0-butyl
ester]-28-0-B-D-glucopyranoside 145

oleanolic acid-3-0-a-L-rhamnopyranosyl(1—3)-

6'-0-methyl-B-D-glucopyranosyl-28-0-3-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 | 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 XIl 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-28-0-8-D-glucopyranosyl ester
268
pregna-20-en-3-0-a-fucopyranoiside 452
pregna-5,20-dien-3-0-a-fucopyranoside 452
protochiisanoside 56
pterocaryoside A 1
pterocaryoside B 1
ptilosaponoside A 452
ptilosaponoside B 452
pulsatilloside D 56
pyrocincholic acid
3B-0-B-6-deoxy-D-glucopyranoside-
28-0-B-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 | 20
quinquenoside Il 20
quinquenoside Il 20
quinquenoside IV 20

racemoside A 377
randiasaponin | 279
randiasaponin Il 268
randiasaponin Il 268
randiasaponin IV 268
rarasaponin | 136
rarasaponin Il 136
rarasaponin Il 136
rarasaponin IV 136
rarasaponinV 136
rarasaponin VI 136
rivaloside C 161

rotundic acid-28-0-B-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 Il 97
sandrosaponin lll 97
sandrosaponin IV 97
sandrosaponinV 97
sandrosaponin VIII 101
saniculasaponin | 115
saniculasaponin Il 115
saniculasaponin Il 115
saniculasaponin IV 115

printed on 2/13/2023 3:11 AMvia .

Index of compound names

saniculasaponin IX 116
saniculasaponinV 116
saniculasaponin VI 116
saniculasaponin VIl 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 | 47
sapimukoside ) 47
sapinmusaponin A 10
sapinmusaponin B 10
sapinmusaponin C 9
sapinmusaponinD 9
sapinmusaponinE 9
sapinmusaponin F 47
sapinmusaponin G 47
sapinmusaponin H 47
sapinmusaponin | 47
sapinmusaponin | 47
sapinmusaponin O 9
sapinmusaponin P 9
sapinmusaponin Q 47
sapinmusaponin R 47
saponin lll A, 115
saponin lll A3 115
saponin lll B, 115
saponin lll C, 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 | 349
shatavarin IV 377
shatavarin IX 377
shatavarin VIl 396
shatavarin VIII 377
shatavarin X 377
shatavaroside A 377
shatavaroside B 377
shimadoside A 162
sideroxyloside B 161
sieberoside | 294
sieberoside Il 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

stemmoside C 434
stemmoside D 434
stemmoside E 434
stemmoside F 434
stemmoside G 434
stemmoside H 434
stemmoside | 434
stemmoside ) 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

snatzkein C 56

snatzkein D 56

solanigroside C 395
solanigroside D 395
solanigroside E 395
solanigroside G 378
solanigroside H 395

3-0-B-D-glucopyranosyl(1—3)-B-D-
glucuronopyranoside 116
tomentoside Il 294
tomentoside IV 294
TR-saponin A methyl ester 216
TR-saponin B methyl ester 216
TR-saponin C methyl ester 216
tragopogonoside | methyl ester 235

sorbifoliaside 116
soyasaponin Bh 235
spergulin A 69

spergulin B 69
spilacleoside A 416
spilacleoside B 416
spinoside C, 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

trigoneoside Xa 349
trigoneoside Xb 349
trigoneoside Xlb 349
trigoneoside Xlla 350
trigoneoside Xllb 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 rhamnopyranosyl-(1—2)]-B-D-
vaccaroside H 246 glucopyranoside 395
volubiloside A 451 yemuoside YM;; 254
volubiloside B 451 yemuoside YM;g 254

yemuoside YMyy 254
wattoside G 416

wattoside | 395 i
wattoside | 416 zygophyloside G 268
zygophyloside H 268

zygophyloside | 287
yamogenin-3-0-a-L-rhamnopyranosyl-(1—4)-3- zygophyloside L 287
D-glucopyranosyl-(1—4)-[a-L- zygophyloside N 291

wujiapioside B 56
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Ci01H160049 161
Cio4H165NO,g 161
CorHuoOg 435
CyrHipOs 452
CyrHin0, 434
CorHasOg 435
CorHuuOpS 452
Co7H44 0145, 452
CarHyyOs 452
C3pHs0049 415
C5,Hs,04 416
C33Hs50019 415
Cy3Hso0q 415, 435
C33H5,045 395
C33Hsp05 349
C33Hs, 05 294
Cy3Hs, 0 415
C33Hs56014 449
C34Hs,0g 254
C34Hs,0g 251
C54Hs6019 451
Ca4HsgOpp 450, 451
C34Hsg043 449
C35Hs52010 449
CasHs, 010 116, 254
C35Hs40; 279,310
C5Hs,Og 279,310
C5HsOp0 160, 276
C35Hs601 116
CasHseO, 248
CysHsgOg 248
CasHse0o 276
C35Hs55049 451
Cs5Hsg0qp 451
C35H550115 69
C35Hsg09 1
CysHgiNaO53S 428
CysHeiNaOy,S 428
C36H48040 435
C36Hs2019 340
C36Hs,041 327, 340
C56Hs, 011 199
C36Hs, 01, 327
C36Hs, 043 327
Cy6Hs4 05 340

C36H56040 101, 278, 279, 289, 292

C36Hs6041 278,279
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C36Hs6043 268
C36Hs60135 56
C36Hs60; 310,339
Ca6Hse0o 278,279, 289
Ca6HsgO10 268, 277
C36HsgOy 161,268, 277
C36Hsg0p, 160, 268, 277
C56Hsg043 450
C36Hsg05 310

Cy6Hsg0o 97,268, 327, 339, 340
C36He0O10 294, 302,327, 339
C3Hgo0; 107
C36Hgo0g 10,107
C36He00s 1,301, 327
C36He2010 9, 10, 327
C36He2011 9,10
Cs6Hg2041S 266
CyeHey 05 266
C36Hez0 10

C37Hs54,049 449
CyrHs4 09 294
C3HsgOp 294
C57Hs019 294
Co7Hs50g 310, 340
C37Hs0p 310, 340
C57Hg0040 310
C57HgoOg 310, 339
C37Heo0y 294, 310, 339, 340
C37He2049 302
C57Hg201, 302
Cy7He, 05 327

CsgHs, 014 327
C3gHs5049 278
C3gHgo0n 268
CasHeo015 395, 396, 415
C3gHe0014 415
CysHeo0g 310
C3Hg2040 301
C3Hg201p 377
CssHerO13 349, 378, 416, 428
CsgHe2044 428
C3gHe2045 415
CssHg20 339, 340
C3gHg4011 9,10
C3gHe401p 9,10
C59Hsg049 294
C59Hsg011 294
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Index of molecular formula of compounds

C39Hg019 294 CuH70043 19

C39HgoOry 254 CuaM70044 1,10, 301
C39Hgo 01 254 C4H70045 19

C39Hg0015 395 CyoHgr043 471
C39He0016 435 CuyHer014 471
C39He0017 435 C4oHe2045 340
C39Hg201p 396 C4aHe2046 415
C3oHe2014 396, 415, 416 CuxHes014 235, 471
CaoHey015 349, 395 CuoHeyOg5 471
C3oHg20155 396 CarHesO16 327,340, 471
CaoHey016 349 CioHesOp 254,327
C39Hg, 011 69 CyoHes011 310
Cy9Hg,0qp 428 CurHeOs3 1,145
C39He, 043 428 Cy2Hee014 235
C39He4Ory 349,378 CuoMesOss 101,199, 233, 242, 471
CaoHe4Ops 416 CasMesOr6 215, 216
C3oHg4 016 350 CasHes015S 268

C39HgsNa0S 427
C39HgsNaOS 427
C39HgsNa0y;S 427

C39Hg6 012

C39oHgyNa05eS 427
C39Hg7Na0y,S 427

C39Hgg013
C39Hgg014
CyoHg0014
C4oHe0015
C4oHg2013
C4oHg2016
C4oHe4013
ChoHe4014
C40He4016
CyoHgs 017
C4oHeg 012
Ci1H46013
Cy1Hg2013
Cy1Hg2014
C41H62 015
Ci1He2016
CyHe401,
Cy1Hgs 013
CyHe4014
Ci1Hg4015
Cy1Hg6012
Cy1He6013
Ci1Hg6014
C41He6 015
Cy1Hgg012
Cy1Heg013
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CyaHe 0205, 287
CioHer KOy, 116
CurHer K055 116

428 CuoHeg 01y 47
CuoHeg 013 97,294, 327, 339
Cu2Hgg014 56, 69, 97,136, 161, 327, 339, 435

427 CyoHeg 015 69

428 C4oH7004, 10

135, 471 CuoH70053 1, 9,301, 327

415 CuH70014 1,294,301, 327, 451

254 CyyH70015 107, 294, 301, 327

435 C4oH7201 1,9

254 C42H72045 10

428 C4oH7,014 9,10, 327

435 C4oH7,045 9,10, 19, 20, 41

450, 451 CazH72056 41

69 C42H72055 396

246 Cu3He, 016 294

116, 471 Cu3HegO1y 244

254, 449, 471 Cu3Heg015 235

471 Cu3He7NOy3 235

235, 471 Cu3HegO1, 69,145

278, 279, 289 Cu3Hes 016 233, 415

235, 279 Cu3Heg 047 395, 415

279 Cy3H7001; 47

69, 246 Cu3H70043 47,435

145, 248 Cu3H7004¢ 377

1,268 C43H700,; 378

160, 242, 268, 294 C43H72045 327

35 C43H72045 1

69 C43Hy205¢ 302

69, 301 C43H7,047 302

AMvia . Al use subject to https://ww.ebsco.confterms-of-use



EBSCChost -

Cy43H74013
C43H7,044
C43H74,015
C44He2013
C44He4017
CusHes 014
Cy4He6016
C44Heg01
C44Heg019
C44H70014
C44H70046
C44H70018
C44H72012
CysH72014
C44H72045
C44H72046
C44H72017
Cy4H72018
C44H74019
C44H76018
CysHe601g
CysHegO1g
C4s5H70019
C45H70020
C45H7,0q7
CysH72048
Cys5H72019
C4s5H74047
CysH7,018
Cys5H74020
C4sH76016
C4s5H76048
CysH76019
CysH76020
C45Hg2 019
CueH70019
C46H72015
C46H72017
CaeH74014
Cu6H74016
Cu6H74019
CueH76016
CheH76017
CueH76018
CueH76022
C46H78017
CheH7g018
C4eH78019
C47H70044
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9 CurH72015 254, 471

9 CurH72019 254, 449, 471

9 Cy7H72050 471

435 C47H7,047 1, 86,235

415 C47H7401 235,254, 268, 396
450 Cy7H74059 254

294 Cu7H74050 69

415 Cu7H7404 396

351 Cu7H76056 47,107,291

97 C47H76017 56, 69,101, 135, 136, 162, 249, 268
69, 161, 415 CurH7601g 162, 254, 268, 377
251, 395 CurH76019 1,161, 242, 254
47 C47H76040 35,161

327 Cu7H750:6 69

294 C47H78017 20, 69

377 C47H75055 301

377,378 CurH7pg0,0 451

378 C47HgoO17 19, 69

349 C47HgoO1g 9, 69

428 C47HgoO1o 1, 41

254 CugHy,019 471

254 CugHy2040 235

395 CugH74 01 294

395, 435 CugH7405; 107

396 CugH7, 015 56

350, 351, 395, 396, 415 CugH74019 56, 254, 471

396 C4sH74050 56,199, 233, 471
377,378 CugH7404 471

350, 377, 378 C4gH5NOy, 235

351 CugH750,35™ 97,101

69 CugHy50,5,S™ 97

349 C4gH76057 136

349 CugH76055 56,108, 235

350 C4sH701 56,107,108, 161, 199, 233
396 CusH76040 47,56,199, 233, 471
145, 415, 471 CugHy60y1 215

101 CugH760,3 319

235, 254 CugHy70,,S™ 97

86 CugHyg016 47

136 C4gHyg057 97

396 CusH75015 56,101,163

136 C4sH75019 56,101, 160, 161, 235
86 CugHyg040 47

254, 349 CugHgoO1g 327

451 CusHgo019 1,20, 56,327

41 CugHgo050 451

1,428 C4gHgy01g 20,327

349 CugHgy019 41

294 CugHg2050 19, 41, 449
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CygHgy09 19
C4oH72044 116
CuoH760, 471
CuoH760,, 416
C49H78048 107,144
C4oH78049 56, 69
CuoH78059 161
CuoH780,, 395
C49H79N016 310
C4oHgoO16 47
CyoHgo 047 47
C49Hgp0q9 107
C49Hg0,, 349
C50H74,0,, 416
C50H75045 136
C5oHz05; 47
C50Hgp0y 435
C50Hgo0y1 47,350
C50Hgp0,, 251
C5oHgp0y, 416
C50HgiNOs¢ 310
C50HgiNOy; 310
C5oHgy 059 451
C5oHgy 0,1 377
C50Hgy 05, 377
C50Hg,0,3 350,377,378
C5oHgs 019 20
C50Hgs 059 20, 69
C50Hgs 051 19, 20
C50Hgs 09, 349
C5;H78047 450
C51H;804g 115, 450
C51H73050 145
C51Hgo 022 349
C51Hgy0,9 435
Cs1Hg, 0,4 1,115, 395, 396
Cs51Hg,0,, 350, 395
C51Hg053 351
C51Hg,0,, 351
C51Hgy0,6 395
C5Hg3NOy7; 310
C51Hg, 04, 350,377
C51Hg, 0,4 350
C51Hgy 05 351
C51Hgs 021 69
C51Hgs 022 349
C51HggO0p3 349
C51Hgg 0y, 349
C51HgOps 350

CspHgoO0gg 115
CsoHgo019 136
CsyHgo0n 449
Cs5oHgo023 471
CoyHgr0yy 235,279
CoyHgy055 254,395
CopHay05, 310,320, 396

Cs,Hg, 051 136, 146, 160, 268, 451

CspHgs 02 319
Cs5oHgs 023 350
CsyHgs 019 20
CsHge0sy 21,86
Cs5pHge 023 20
Cs,HgsOq 21, 69
Cs5oHgg 025 350
Cs3Hgo0z0 216
Cs3Hga 0z 216
Co3HgyOns 235, 251
Cs3Hgp 0y 215
Cs3Hg,0g9 116
Cs3Hg, 02 116
Cs3Hg, 02, 86
Cs3Hgq g 215, 251, 310
Co3Hgy 0055 287
Co3HgeOz0 47, 450
Co3Hgg 0,y 145, 287

Cs3Hge05, 1,136, 145,161, 162, 268

Cs3HgeOp3 86, 161-163
Co3Hge 054 35,36
CosHge054S 287
Cs3Hge 025 35
Cs3Has0yn 86,101,301
Cs3Hgg 024 69
Cs3Hgg0p5 451
Co3Hgo0sy 20, 21
Cs3He0y, 21,41
Cs3Hg9023 20
Cs3Hgo024 19
Cs4Hgo04y 435
Cs4Hgo0p3 435
Cs54Hgy 02, 107
Cs4Hgy 023 107
Cs4Hg, 0,y 107
Cs4Hgy0ss 56,115
Cs4HgyOaq 115, 235
Co4HgyOps 216, 251
Cs4Hgs 027 319
Cs4HgeOg 434
Cs4Hge0a1 450
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Cs4Hg 04, 101
Cs4Hge 024 146
Cs4Hge 025 199
Cs4HagOs0 47,434
Cs4HggOp3 56,97, 101, 107, 145, 246
Cs4Has0q4 86,162,163, 350
Cs4Hgg 0,5 161
Cs4Hgo0p 434
Cs4Hg00,, 20
CsyHooOs4 20,116,327
Cs4Hg00,5 115
Cs54Hg,05, 20,21
Cs5,Hgy0,3 449
Cs4Hg2054 19
Cs4Hg2025 20
Cs5Hg, 0,1 216, 450
C55Hge 053 115
Cs5Hge 0y, 115, 145
Cs5Hgg 0y 434
C55Hgg 0y, 450
Cs5Hgg Oy 349
C55Hgg 0,7 395
C55Hgg 058 395
Cs5Hg 020 47
C55Hgo 0,5 115,116
C55Hg,043 396
C55Hg20,; 20
CsHgp047 450
C5Hgy 0,4 416
C5Hgg0,, 115
Cs6Hgp0,1 434
C5¢Hg90,g 351
Cs6Hgp0p1 434
Cs6Hg2 055 69
Cs56Hg,0,7 350
C56Hg,0,9 351
CsHg, 0,7 349
Cs57Hg, 05, 435
Cs57Hg, 05 415
Cs5,Hge0,, 451
C57HggOpy 115
Cs57Hgg 053 115
Cs57Hg00,¢ 162
Cs5,Hg00,; 215,320
Cs57Hgp0,8 320
Cs57Hgp059 160
Cs5,Hg70,1 434
Cs7Ho30,6 115, 161, 350, 395
Cs7Hg50,7 319

Index of molecular formula of compounds

Cs57Hg,0,¢ 160, 319, 395
Cs7Ho40,; 434

Cs7Ho6 057 349

Cs7Ho6 0,5 349
Cs7Hge030 349

CsgHge 020 435
CsgHgg 0z 451
CsgHgo02, 115
CogHoiNO,, 450
CogHoy0,; 161,235, 254, 310
CsgHgp0ng 215
CsgHoy0g5 146, 162, 451
CsgHoy 006 86, 146, 451
CsgHgs 026 350
Cs9Hg5027 115
CsoHpOz9 215, 216
Cs9Hg5 03 319
CsoHouOss 199, 310
Cs9Hg, 029 199

Cs9Ho6 0,4 116

Cs9Ho 025 56
CsoHog0s6 56, 86
CsoHos0,7 56,145, 146, 162, 268
CsoHos0,g 36, 160, 161
C59Hg60,9 35, 36
C59Hg03¢ 160
CsoHgg0z7 35

CsoHog 025 244

CeoHo4 0,7 116
CeoHo4039 216
CeoHosNOy3 302
CeoHge 0,6 101

CeoHo 057 86

CeoHoe 0,9 163, 215
CeoHog0,¢ 145

CeoHog 0,7 107,116
CeoHog 0,5 101
CeoHo0y9 86
CeoHog03p 161
Ce1H100025 107
Ce1Hgg0y9 115
Cg1Hog05¢ 435

Ce1Hog 0,7 244

Ce1Hog 03, 319
Cg1HogO33 319
Ce2H100024 435
Ce2H100027 86
Ce2H104024 20

CgaHgs 057 115
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Ce2Ho0,5 116
Ce3H100029 161
Ce3H10003; 310
Ce3H10003, 310
Ce3H102028 161
Ce3H10203, 161

Ce3H102033 160, 395

Ce3H102034 395

Ce3H104033 377,378

Ce3Hg0021 451
Cg3Hg20,1 450
Ce3Hgg 059 116
Ce4H100028 86
Co4H102028 86
Co4H10203; 160

CeuH102033 215,320
Ce4H10,030 161,162

Ce4H10403, 86

Ce4H10403, 160,161,319

Ce4H104033 160
Ce4H104034 160
CgsHo, 0,7 215
Ce5H100028 86
CesH10203, 246
CesH102033 246
CesH104029 161
CesH104033 310
Co5H106030 146

CesHi0603; 145,163
CesH10603, 161, 162

CesHo2 0, 451
Co6H102028 115
Co6H102032 198
Co6H102033 199
Co6H104031 233
CeeH108034 377
CeeH108035 377
Ce7H104033 198
Ce7H110037 377
CegH10803, 215
CegHi110035 161
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CegH110036 161
C70H102031 199
C7oH114034 146
C7oH114035 145
C70H114036 162
C71H116036 145
C71H116037 162
C72H106033 216
C72H11,037, 198
C7,H445NO3;, 302
C72H118039 377
C73H114057 198
C73H12004, 377
C74H11003, 86
C74H110035 215
C74H112034 162
C74H116037 215
C74H116035 215
C74H118036 215
C74H120037 145
C74H120039 162

C5H11,056 215, 216

C76H10803, 86
C76H112033 86
C76H114037 215
C77H120041 199
C77H126043 377
C7gH110033 86
C7gH116038 215
CrgH122041 199
CgoH115NO,3 302
CgoH132036 161
CgoH142044 199
CooH144044 199
Co4H150048 199
CosHi5204g 199
CogHi52047 199
CogHy52051 199
CogHis8047 199
CogHis8051 199

Al use subject to https://ww.ebsco.conlterns-of-use



	Contents
	List of Participants
	3 Saponins
	3.1 Dammarane-type Saponins
	3.2 Tirucallane-type Saponins
	3.3 Lupane-type Saponins
	3.4 Hopane-type Saponins
	3.5 Oleanane-type Saponins
	3.6 Taraxastane-type Saponins
	3.7 Ursane-type Saponins
	3.8 Cycloartane-type Saponins
	3.9 Lanostane-type Saponins
	3.10 Cucurbitane-type Saponins
	3.11 Steroidal Saponins
	Index of compound names
	Index of molecular formula of compounds

