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Preparation of Ginsenoside-Rh: from Dammarane Saponins of
Panax ginseng Leaves
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Abstract— The genuine aglycone, 20(S)-protopanaxadiol, obtained from the leaves of Panax ginseng
as a result of direct alkaline treatment was isolated and characterized by spectroscopic evidences.
‘The study on the yield of genuine aglycone which is produced from the treatment of some kinds
of alkali was carried out. Ginsenoside-Rh, was synthesized by conjugation of 2,3,4,6-tetra-O-ace-
tyl-a-D-glucopyranosyl bromide to 20(S)-protopanaxadiol in the presence of silver carbonate and
cadmium cabonate. The preparation of ginsenoside-Rh, by this method is a new one which the yield
of this saponin can be improved in the mild condition.
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Polarimeter= JASCO DIP-370& A}&-3lgion,
IR ~~=) = 7)-2. BIO-RAD Digilab Division FTS-7KE
Ab8-sle] KBr pellet® &A3l¢ich 'H-NMR %
BC-NMR-2 Bruker AC-80& AH&-3l4ich

Column chromatography+ Kiesel gel 60(230~
400 mesh, Merck)-S Al-gslda, vt
raphy<= precoated TLC plate silica gel 60 Fu &
o}g3teich 2 9 Aloke BE AF Aloke AHEs
Qo 2% 717] $Alo) AR Aok BF mE

F49 Aoke AHgaTh
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AlkaliE o
H=

uAto 2 HE| Z4Nag 0185104 20(S)-PPD(I)
9| M=—4t 280 g2 AWl Y zAbEd
Az vyl We) 2AEd 8g& Ak AR
8¢S W& Fo|A ¥4 Ethanol 800 mo) F<Na
80 g2 ol gol sjaith WA FEAH1L0C)

ch®  20(S)-protopanaxadiol(IN)2

Ginsenoside-Rh2 (I)

%4 F uke- °—‘1°ﬂ Z5T 800 miE
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‘o o olo

Az F 7 U A Az H& AAHE 5g£ o
<=t} o)A silica gel column chromatography
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20(S)-PPD(I) 750 mgS et Lei3l 20(S)-PPD=
TLCAY A (/N &l: n-Hexane : Acetone=2: 1,
Rf 0.3~04) XFE3} dX3lga, NMRZ F+x
Eelatgdel?

II: $8-02%, F4 FA Z2A, mp. 197~199T,
[alp®+21° (c=1.2, CHCly, 'H-NMR(CDCl;, &):
0.78(3H,s), 0.88(6H,s), 0.98(6H,s), 1.16(3H,s), 1.61,
1.68(3H each both s,8x-CHa), 2.8, 3.2, 3.6(1H, each
broad s, 3x-OH), 5.16(1H,t-like, Cs-H), “C-NMR;
Table Il 7]=0.
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4 04%)

elallnt FENas 0|88 38
(S) -PPD(IDQ| M= —ql4tel Bt

4 Ethanol 120 mill 3%Na 6g
"—?‘ﬂ w34 Alol| 713k} uk-g-ol
ol 4] wulslH A 48417} 7 F
94 & 2H4 300 ml-E )3l Ethylacetate2 5
23}, odo)Al Ethylacetate®& Ax ¥ ¢ &7
slo] Ax HE 06g= dch o)A
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20(S)-Protopanaxadiol (II)

Ginsenoside-Rh,(D2] H|Z=—20(S)-PPDUID) 100
mg(0.22 mmole)ol] CH,ClL, 5 mi-E 7}5}e] Ho]3, of
710 Ag.CO: 90 mg(0.33 mmole)& 7}t wuts|
Fack 5EF wuks W33 CdCO; 40 mg0.2
mmole) B H-E9F tetra-O-acetyl-a-D-glucopyrano-
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gt whge CH.Cl, 20 miE 7}sted 34
AL o3t & 7k AxAA 2AYAAE 250 mgE
A3t °17 & silica gel column chromatography
(eluent . n-hexane : Acetone=35: )& ¥zl %
AR spsle] AR AF3-0-(2,3 4,6 -tetra-O-ace-
tyl-B-D-glucopyranosyl-20(S)-protopanaxadiol(la)-£-
Ak

Ia: 7&-80%, F-4 Ax A=A, 'H-NMR(CDCL,, &):
0.81~1.69(8x-CH>), 1.98(3H,s), 2.02(6H,s), 2.09(3H,
s)4x-0OAc, 4.54(1H,d,]=7.4 Hz,anomericproton),
5.07(1H,t-like,C,s-H).
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BC-NMR; Table Il 7]z).
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noside-Rhy-per-Ac(Ib) 30 mg3 ] 'H-NMRZ 2

TZE a3y}

Ib: '"H-NMR(CDCI;, 8): 1.9-2.3(6 X OAc), 4.13(1H,
t-like,Cs-H), 4.53(1H,d,J="7.5 Hz, anomeric proton).
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Table I—Yield of 20(S)-PPD(II)'in the condition of reaction and material

Material condition of reaction time of reaction yield
crude saponin Sodium metal/99% EtOH 48 hr 0.2%
(Ginseng Radix)
crude saponin Sodium metal/99% EtOH 48 hr 0.4%
(Ginseng Leves)
powder of Ginseng Leaves Sodium metal/99% EtOH 48 hr 4%
powder of Ginseng Leaves NaOMe/99% EtOH 48 hr 3%
powder of Ginseng Leaves NaOH/99% EtOH 72 hr -
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A &l F5& & 7 UKTable D). Az
w5 2005)-PPDADY +=z9 &gl TLC ¥
NMR& o] &3hdch. = 'H-NMRe| 1614} 5.16 ppm
AN A CorHS ¥ 37} triplet el 2 et Ao

n]Fo] Ko} ebelin lactonedto] A=A o4& 21
aglyconelo] A€ 4 9) 2w, BC-NMR(Table III)
dl A+ 78.1, 71.0, 73.0 ppmel| A 27+ C-3, C-12, C-
20¢] #)=7} = 1263, 130.7 ppmoll A C-24, C-259]
vinyl carbon ¥ =7} Yehl= 2o g Mol XA ag-
lyconeslo] #ald 5= Uik &4 209129 A
Fx9 AAL RSHY BC-NMRS vlw3)]5(Table
IDell &J3te] YA E v FH-2] YATF2= S8US &

Table II—-C-NMR spectral data of 20(R)-protopana-
xadiol and 20(S)-protopanaxadiol(ds-pyri-
dine, 20.5 MHz)

carbon number 20(R)-PPD 20(S)-PPD
C-17 50.6 ppm 54.8 ppm
C-20 72.9 ppm 73.0 ppm
C-21 22.7 ppm 27.1 ppm
C-22 43.2 ppm 35.9 ppm

T AUt

v 32 3} w32 Koenigs-Knorrd] ¢]% Orthoes-
ter],’® Conrow],'”” Wulif*]®e] \t=Egly, 2
o= thermal glycosidation®]® T o]=2|7}#] W&
o] /s gl o), AR L 8] A 3 ES]
F5ol wal o uks- 2710] 7lti2 e} Y EA S
tgo s drje oS £ A7 vEE 20
(S)-PPDD 2 H-¥ #F 4HE<9l Ginsenoside-Rhy(I)
E JAAgA R 358E 97] S8t w3}
e 2718 tHAA e R e A3, 71E WSl
Aol e AHE-E A o7} 9le AgCOs9t CdCO,9]
EEFE ARl HFAES AT 7 U
2343} W& gy st o] W2 7|E Ay
uh o] w]slod B} aldt 27304 AN A o=
Ginsenoside-Rh(DE 15§82 AT F s &
el sl

g4 =lo) 7l Ginsenoside-Rhy(I)2] Fx& el %
FE(LE 2 o Ao EFefaAl ) 7o) £33 TLC 2
BC-NMR, 'H-NMR 5-& o]4-sle] galslsich TLC
ol ¢Jo]A] CHCl; : MeOH : H,0=7: 3: 1(3}%)9]
ANl RiZF Fd3bA 0665 b e
1%Ce(SO4)2/10%H25049’] HE“—‘V‘]O—FQV‘] "]’—“—E‘T]_ Eo]

Table III—-C-NMR specral data of Ginsenoside-Rhy(I) and 20(S)-PPD(II)(ds-pyridine, 20.5 MHz)

carbon number G-Rhy(I) 20(S)-PPD carbon number G-Rhy(I) 20(S)-PPD
C-1 39.2 ppm 39.5 ppm C-21 27.0 ppm 27.1 ppm

2 273 282 22 35.2 359
3 88.8 78.1 23 23.0 23.0
4 40.1 39.5 24 126.3 126.3
5 56.4 56.4 25 130.6 130.7
6 185 18.8 26 25.7 25.8
7 359 35.3 27 17.7 17.7
8 37.0 40.1 28 28.2 28.7
9 504 50.6 29 159 164

10 39.7 374 30 17.0 171

11 321 32.1

12 710 710 B-D-gluco

13 48.6 48.6 -pyranosyl

14 51.7 51.7 c-r 106.8

15 314 314 2 75.7

16 26.8 26.9 3 78.7

17 54.8 54.8 4 719

18 16.8 16.2 5 78.2

19 16.3 15.8 6 63.1

20 73.0 73.0
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