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Abstract : (20S)-ginsenoside Rs; and its isomers were chemically prepared from dio 1 ginseng sa-
ponins by partial acid hydrolysis and acetylation. The characteristics of 'H- and “"C-NMR data were
compared with each other and fully assigned.
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(208)-ginsenoside Rs, (1)
:R,=OH, R,=CH,, R,=H, R =Ac
2:R=OH, R,=CH,, R;=Ac, R =H

(20R)-ginsenoside Rs, (3)
:R;~CH,, R,=OH, R=H, R =Ac

4:R=CH,, R,=OH, R;=Ac, R,H

Fig. 1. Chemical structures of (20S)-ginsenoside Rs,
(1) and its isomers.
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Table 1. 'H-NMR data of (20S)-ginsenoside Rs; (1) and its isomers (400 MHz, ds-Py.)

H (20S)-ginsenoside Rs; (1) 2 (20R)-ginsenoside Rs; (3) 4
3 327 (1H, dd, /=45, 11.6%) 3.25(1H, dd, J=4.2, 11.7) 3.28 (1H, dd, J=4.3, 11.7) 3.28 (1H, dd, /=4.3, 11.6)
12 394 (1H, m) 3.98 (1H, m) 3.93(1H, m) 3.96 (1H, m)
24 531(1H,t, J=7.0) 5.32(1H, t, ]=6.5) 5.33(1H, t, J=6.9) 5.32(1H, t, J=6.7)
18 0.95(3H, ) 0.94 (3H, ) 1.00(3H, s) 0.98 (3H, s)
19 1.12(3H, s) 1.09(3H, s) 1.14 (3H, s) 1.10(3H, s)
21 142(3H,s) 1.42(3H, s) 1.40(3H, s) 1.40 (3H, s)
26 164(3H,s) 1.64 (3H, s) 1.70(3H, s) 1.70(3H, s)
27 161(3H,s) 1.613H, s) 1.66 (3H, s) 1.65(3H, s)
28 1.34(3H, s) 1.28 (3H, s) 1.35(3H, s) 1.30(3H, s)
29 0.81(3H,s) 0.81(3H, s) 0.85(3H, s) 0.85(3H, s)
30 096(3H, s) 0.96 (3H, s) 1.02(3H, s) 1.02 (3H, s)
1" 492(1H, q, J=7.6) 4.87(1H, d, J=7.2) 493 (1H, 4, /=7.5) 4.87(1H, 4, /=7.2)
5' 3.89(1H, m) 3.92(1H, m)
6' 4.92(1H, br. d, J=11.2) 491 (1H, br. d, F11.2)
4.77 (1H, br. d, J=11.3) 4.76 (1H, br. d, /=11.3)
1" 5.33(1H, d, /=7.6) 5.39(1H, d, /=7.6) 5.34(1H, d, J=7.6) 5.38 (1H, d, }=7.6)
5" 4.02(1H, ddd, /=4.5 4.9 9.5) 4.02 (1H, ddd, J=4.5 4.9 9.5)
6" 4.96(1H, dd, J=4.5, 11.7) 4.94(1H, dd, /=4.4, 11.6)
4.80(1H, dd, J=4.9, 11.7) 4.80 (1H, dd, /=4.9, 11.6)
acetyl 2.04 (3H, s) 201(3H,s) 2.05(3H, s) 2.00(3H, s)

* J values * in Hz

Table 2. "'C-NMR data of (20S)-ginsenoside Rs, (1) and its isomers (100 MHz, ds-Py.)

C (208)-Rg.*  (208)-Rg, (1)* 2 (20S)-Rg,*  (209)-Rg, (3)* 4

1 38.51 38.99 39.08 39.01 39.12 39.15
2 26.46 26.78 26.77 26.64 26.77 26.71
3 88.30 89.14 89.33 88.81 89.18 89.34
4 39.37 39.94 39.95 39.90 40.02 40.01
5 55.74 56.34 56.36 56.25 56.39 56.41
6 18.32 18.40 18.42 18.35 18.47 18.45
7 36.29 35.81 35.85 35.07 35.18 35.15
8 37.34 36.87 36.92 36.80 36.93 36.96
9 49.76 50.33 50.37 50.49 50.64 50.65
10 39.09 39.67 39.64 39.61 39.73 39.67
11 31.43 31.97 32.04 32.05 32.17 32.19
12 70.40 70.94 70.95 70.79 70.88 70.87
13 47.94 48.50 48.49 49.10 49.22 49.17
14 51.10 51.64 51.66 51.67 51.75 51.75
15 30.72 31.27 31.29 31.31 31.40 31.40
16 26.24 26.71 26.69 26.53 26.63 26.61
17 54.19 54.75 54.76 50.27 50.38 50.40
18 16.45 16.94 16.94 1651 17.30 17.28
19 16.26 16.30 16.28 16.31 16.39 16.34
20 72.40 72.89 72.87 71.49 72.94 72.91
21 26.12 27.01 27.00 22.71 22.77 22.74
22 35.27 35.10 35.10 43.16 43.26 43.22
23 22.39 22.93 22.96 22.52 22.60 22.58
24 126.95 126.25 126.27 125.95 126.05 126.04
25 130.16 130.69 130.71 130.71 130.75 130.73
26 25.24 25.75 25.77 25.77 25.81 25.80
27 17.39 17.62 17.63 17.63 17.69 17.67
28 27.51 27.95 28.06 28.02 28.00 28.09
29 15.73 15.77 15.77 15.73 15.83 15.81
30 16.31 16.39 16.54 17.21 16.43 16.56
1 104.52 104.84 105.12 105.05 104.91 105.05
2' 82.80 84.24 83.00 83.34 84.33 83.11

3 77.80 78.07 78.02 78:21 78.12 78.03
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Table 2. Continued

(20S)-ginsenoside Rs, 2 o]AA A2] NMR d|o] €] 107

C (208)-Rg,*  (209)-Rg, (1)* 2 (208)-Rg*  (209)-Rg, (3)* 4
4' 70.99 70.94 71.37 71.51 70.99 71.41
5 77.33 77.87 74.66 77.84 77.93 74.58
6' 62.05 62.75 64.42 62.56 62.82 64.44
1" 105.45 106.13 106.00 105.98 106.21 106.05
2" 76.55 76.68 77.05 77.07 76.74 77.05
3 78.21 78.49 78.37 78.37 78.54 78.32
4" 72.36 71.30 71.59 72.89 71.37 71.64
5" 77.52 75.29 77.97 78.04 75.36 77.97
6" 62.21 64.70 62.63 62.73 64.75 62.67

acetyl 107.96 107.75 170.98 170.73

20.85 20.78 20.89 20.78

*(208)-Rgs : (20S)-ginsenoside Rg;, (205)-Rg, : (20S)-ginsenoside Rg,
(20R)-Rg, : (20R)-ginsenoside Rg;, (20R)-Rg; : (20R)-ginsenoside Rg;

FA3k= 87029 singlet methyl, 2708 oxy-me-
thine = 1709] o1& A% signal o) & v, o}
2E signal2¥Ex 4%9] 3gtEol X% ginse-
noside Rg, F4& fx3tx sl= 7o #y=g]
ot 23 1704 acetyl 71 24-€] §-2lgt carbonyl B
methyl signal® #&=<ch, 2789 D-gluco-
pyranose®l acetyl 717} AR x| olv] A5
o] 2]} (20S)-ginsenoside Rs,”¢| Z3}e} vt
224 AAstgrt. &, genin’l protopanaxadiol®]
C-32] chemical shift #ke] 6"-acetyl ¢ %+
89.14 == 89.18 ppm ©133L 6 -acetyl & A-¢+=
89.33 == 89.34 ppmoE 2| F B gl.ow, e
eIM= 6"-acetyl 9 734 C-5"9) chemical shift
el 75.29 =& 75.36 ppmal ¥l 6'-acetyl?]
735+ C-5'9 chemical shift kel 74.66 =&
74.58 ppm 2.2 #olE wetHTable 3). C-209
Adiul & C-17, C-21, C-22 ¢ 13C-NMRel| 8l
419} chemical shift gte] (208)-9] 743 HAA

2.2 54, 27, 35 ppm At ¥l (20R)-&] 7= 50,
22, 43 ppm °.F #A13] 2to]r} gl o2 (Table 2),
v| wsle] A AJsgic).

43-2] o)A A A7} H-NMR ol QJeiAl= A5 7k
FHgE 2o 7} QI A edgket. 22} “C-NMR ol
el A= 208 B4 oA o)Al A 7bell = 8 &b
49l C-17, C-21 2 C-22 9] chemical shift gtoll 9}
ol gk 2po] S vFehgl L, acetyl 719 A3k
27} 2 oA A 7t slolA= W signal ol A
ulAlgk zto]7}t Q1A E gicH(Table 3). %, ginseno-
side Rg2} vlaslel-Sufel acetyl 7171 A atte]
6 A7l Aggt ol A A Tl 6 5
Ab7]ol ke o] A Al Aol wlsle] 67 ®EAe] A x}AF
279 o] FA L} 4 ¥hh o] AR 2ol o] A
b Ak wbd 5 shae] malape o] o] EAlw
= #A eyt

o|Abs}t zro)] FAE 'H- ¥ YC-NMR dole &
Table 1 & Table 22} zko)] Aelslalch,

Table 3. Comparison of “C-NMR chemical shifts (ppm) among ginsenoside Rgs, Rgs, and its isomers

(208)Rs,*__(209)-Rs.* (1) 2 (209)-Rs*  (209)Rs,* (3) 4

¢ (A) 1 1A 2 24~ B 3 3B* 4 4B
6 6221 6470  +2.49 6273 6475  +2.02

5 7752 7529  -2.93 7804 7536 -2.68

£ 7236 7130 -106 7280 7137 152

6 6205 6442 +237 6256 6444 4188
5 77.33 7466 267 7784 7458 3.6
4 7099 7137 +038 7151 7141 -0.10

*(20S)-Rs; : (208)-ginsenoside Rs;, (208)-Rs; : (20S)-ginsenoside Rs,
(20R)-Rs;, ! (20R)-ginsenoside Rs,, (20R)-Rs, : (20R)-ginsenoside Rs,
**Differences of chemical shifts between each compounds and (20S)-ginsenoside Rs,
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