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H:0), mp 219~221°C, [alp+20.6° (c=191, MeOH), pos.
FAB-MS(m/2): 623(M+H)*, 443, 426, Anal. Calcd. CyHe,
0s-H;0: C, 6745, H, 10.07; Found: C, 67.21, H, 1027,
IR v (KBr, cm™): 3328, 2937, 1637, 1452, 1375, 1074,
'H- and ®C-NMR: Table 1 and 2. (20R)-ginsenoside Rh,:
colorless fine crystalsqMeOH-aq. dioxane), mp 208~210
€, [alp—6.2°(c=3.08, pyridine), pos. FAB-MS(m/z): 623
M+H)*, 443, 426, Anal. Calcd. C3He0s:H,0: C, 6745,
H, 1007; Found: C, 67.33, H, 10.19, IR v (KBr, cm™):
3330, 2941, 1635, 1450, 1375, 1072, 'H- and “*C-NMR:
Table 1 and 2.
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Fig. 1-1. '"H-"H COSY Spectrum of (20S})-ginsenoside Rh(1).
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Fig. 1-2. 'H-'H COSY Spectrum of (20S)-ginsenoside Rh(1).
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Fig. 2. HMQC Spectrum of (20S)-ginsenoside Rh;(1).
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Fig. 4. HMBC Spectrum of (20S)-ginsenoside Rhy(1).
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Fig. 5-1. HMQC Spectrum of (208)-ginsenoside Rha(1)
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Fig. 5-2. HMQC Spectrum of (20S)-ginsenoside Rh,(1).
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Fig. 6. HMQC Spectrum of (20R)-ginsenoside Rh; (2).

thylene signalE-& HMQC(Fig. 5-2) spectrum®] peak a
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28/C4) 2 peak i(H-29/C4)2 -, C-82 peak j(H-18
/C-8), C-14% peak k(H-30/C-14)2 ¥ € zZ}7t A &
At} o]4e] AF=z FE|(20S)-ginsenoside Rh, (1)9]
BC.NMRo 21ojA =& €40 th3le] chemical shift7}
Table 29} Zo] AUt} Ginsenoside Rh; (1)8] BC-
NMR9] chemical shiftS I B]E5-<l (20S)-protopanaxa-
diol®] chemiacl shiftzt'Vs} wvjms] BH tHE9 sig-
naldl] 9lojA & x}e)7} gl o}, glycosidation & 300
o8 C-37} 10.74ppm AAFo=Z, C-27} 147ppm i
Aoz olFdtd #FZH A& ¢ & Uth

3+H, (20R)-ginsenoside Rhy2)E (20S)-ginsenoside
Rhy(1)¢] NMR data$} v]as] B, C-20 FHE JAH
Hef7 W AL & 4 Uk C 83 D #9 AFee
Az JAF Aouie atix] & WEE HolX
FAAT, C209 4 C2774A9] ATz A$e ¥
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(20R)-ginsenoside Rhy(2)2] 'H-NMR(400 MHz, ds-Py.)
o] oA thRE ] signalES 'H-'H COSYE A733]
AEsY T3 F, FH e signalES HMQCE
o] g3t WEg o, HFH oA HAA #S
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Table 1. 'H-NMR of (20S)-(1} and (20R)-ginsenoside Rh, (2)
(400 MHz, ds-Py.)
NO of H (20S)-ginsenoside Rh; (1) (20R)-ginsencside Rh, (2)
1 0701H)* 067QH)*
1410H)* 1.39(1H)*
2  170(1H, m) 170(1H, m)
2.11(1H, m) 210(1H, m)
3 327(1H, dd, J=45, 115) 327(1H, dd, J=42, 122)
5 063(1H, dd, J=20, 11.3) 064(1H, dd, J=20, 11.1)
6 127(H, m) 128(1H, m)
142(1H, m) 138(1H, m)
7 L12(H, ddd, J=28, 28, 74) 1.14(1H, ddd, J=25, 25, 85)
140(1H)* 14301H*
9 136(1H)* 1.36(1H)*
1 143" 137(1H)*
1.90(1H)* 193(1H)*
12 382(1H)* 383(1H, ddd, J=51, 99, 99)
13 1920H)* 191(1H)*
15  094(1H, ddd, J=25, 100, 10.0)0.96(1H, ddd, ]=24, 10.1, 10.1)
147(0H)* 148(1H)*
16 133(H, m) 123(1H, m)
L79(1H, m) 1.83(1H, m)
17 225(1H, ddd, J=74, 106, 10.6)2.29(1H)*
18 0.85(3H, s) 091(3H, s)
19 0893H, s) 0.89(3H, s)
21 132@3H, s) 1293H, s)
22 15%(1H, ddd, =48, 126, 12.6)1.62(1H)*
1.951H)* 164(1H)*
23  219QH)* 235(1H, m)
249(1H)* 242(1H, m)
24 521(1H, dd, J=70, 70 522(1H, dd, J=6.8, 6.8)
26 154(3H, s) 160(3H, s)
27 1513H, s) 155(3H, s)
28 122(3H, s) 1223H, s)
29 0693H, s) 0.71(3H, s)
30 086(H, s) 089(3H, s)
1" 485(1H, d, J=77) 485(1H, d, J=77
2" 395(1H, dd, J=77, 85) 394(1H, dd, J="77, 85)
3  417QH, dd, J=85, 90) 4.16(1H, dd, J=85, 838)
4 412(1H, 4d, J=90, 95) 411(1H, dd, J=79, 898)
5 392(1H, ddd, J=32, 55, 95) 392(1H, ddd, J=13, 54, 7.9)
6 431(1H, dd, J=55, 11.3) 430(1H, dd, J=54, 112)

450(1H, dd, J=32, 11.3)

449(1H, dd, J=13, 112)

*Coupling patterns are not assignable.

He B9 signalEF} singleto 2 A2 & 8719 me-
thyl signalS& NOESYS} HMBCE o] &3t 4359
t}.. (20S)-ginsenoside ‘Rhy(1)9] ‘H-NMR¥ vjms] B9
5] ALY oY, C-20 F99) signals& oS
2o &, 3138 19 39 2293 231 methylene?)
zZt 2709] 4 signalo] H-229] 7% 159 ppmT} 1.95
ppm, 183, H-239] 7% 2.19ppm7} 249 ppmol A #
Zo] =], geminal YX¢ F42E72]9 chemical
shiftgt9] 217} 0.3ppm o)} o2 vud FHou}, sFPE
29] 73%9 H-22 methylene®] F78¢] 44 signalo] 1.63
ppm ¥4, H-23 methylene] F7019] 44 signalo]
" 219ppm F-ZoA A #So] Hof, geminal 247k

chemical shiftgks] 2}ol7} o} Zgich. Ee 818HE 29]

Table 2. '3C-NMR of (20S)-(1) and (20R)-ginsenoside Rh; (2)
(100 MHz, ds-Py)

(20S)-ginsenoside Rhy(1)

(20R)-ginsenoside Rhy(2)

NO of C
Kitagawa®(ds-Py) This study Morita(ds-Py) This study
1 394 39.03 39.12 3905
2 273 26.77 26.70 2664
3 889 8868 88.77 8869
4 403 39.61 39.68 39.60
5 56.7 56.26 56.36 56.28
6 18.7 18.36 1846 18.39
7 360 35.06 3516 3509
8 372 3992 40.02 3994
9 50.7 5029 50.38 50.30
10 398 36.88 3694 . 36.88
1 322 3198 32.15 32,08
12 711 7091 7085 70.78
13 488 4847 - 4919 4911
14 519 5163 51.69 5169
15 315 3126 3142 3135
16 268 26.65 2662 26.56
17 548 54.74 50.62 50.53
18 168 15.74 16.77 16.72
19 164 16.73 15.82 15.76
20 732 72.87 72.96 72.89
21 270 27.00 2275 22.70
22 354 35.80 4324 4317
23 231 2292 2295 2253
24 1264 12625 126.05 12597
25 130.7 130.69 130.76 130.70
26 257 25.77 25.62 2578
27 177 1762 17.69 1764
28 283 28.08 2813 2807
29 16.0 16.30 16.37 16.32
30 17.3 16.94 1731 17.25
1 106.7 106.93 106.94 106.88
2 759 75.73 75.76 75.69
3 787 78.70 78.72 7865
4 722 7176 7165 71.76
5 780 78.35 7834 7828
6 633 6298 6305 6298

871 ¢] singlet methyl signal % 571¢] signale] =5 3}
& 19 813 < 0.02 ppmolA 0.06 ppm7HA] A3
o2 olFHo] #Zo] HUL, 2709 signalE W3}E
Holx gtod, 5 2119 methyl”] ¥+ 0.03 ppm
I1AZo 7 olFHe #EZFE ASE & F Utk
(20R)-protopanaxadiol (2)¢] BC-NMR (100 MHz, ds-
Py)oll 1oiA 9] chemical shiftZt%= (20S)-protopanaxadiol
MFA A fAMR oY, oyt C-209 gAFZIT ¥
3ol ubzl F9Jo A7 C-17, C-21, C-229] ol AA
W3t e, HMQCFig. 6)& °l8-3td, 44g 3
3tk C-212 HMQC(Fig. 6)9] peak a=H-EH T3
1, ol 233 #|E3+= C232 peak bZHE F
A8t olW F signale chemical shiftzte] x}ol7}t
0.18ppm %o U= ¢ko} HMQCEZ RHe 43 F
A3t7] ojgg oy, DEPTd ¢ja) #EHE & AT
TG C-22¢ peak cEX¥E FAF3IYL, C17 2 29
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Complete Assignment of 'H- and '*C-NMR Signals for (20S)- and (20R)-ginsenoside Rh, by 2D-

NMR Techniques
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Abstract : (205)- and (20R)-Ginsenoside Rh, were prepared from crude ginseng saponin by chemical treatments. The
'H- and “C-NMR signals of these compounds were fully assigned by various NMR techniques such as DEPT, 'H-

'H COSY, HMQC, HMBC and NOESY.
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