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(Received 6 April I Y W ;  Revised 8 April 1998; In,/inul fimn 14 April 1998, 

From the dried flower-buds o f  Ptinax gimeng C.A. Mcycr. a new minor damrnarane-type tri- 
terpene saponin named ginsenoside 111 together with nine known saponins was isolated. On 
the basis of spectral arid chemical evidence, the structurc of the new saponin was elucidated as 
3-O-[~~-D-glucopyranosyl~ 1 + 2)-8-D-gIucopyra11osyl]-20-O-~-D-gli1copyranosyl-3~, 1 ?8.20(S)- 
trihydroxy-darnmar-25-er1-24-one. 

Kqwords: Ginsenoside 111; Flower-buds: Panas ,@xen,q Araliaceae 

INTRODUCTION 

Pannx ginsrng C.A. Meyer (Araliaceae) is a famous Chinese herbal medi- 
cine, and ginsenosides are generally considered to be its main bioactive con- 
stituents. Our study showed that the flower-buds of Parztrx ginseng also 
contain ginsenosides, and further study resulted in isolation of ten dam- 
inarane saponins. The nine known saponins were identified as ginsenoside- 
Rbl, Rc. Kd, Ke, 20(R)-Rg2, 20(S)-Rgl, 2(R)-Rh,. gypenoide XVlI and 

'Coi-responding a u t h o r .  Tel.: (023)384371 1-3389. Fax: (023) 3891.576 
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notuginsonoside E by comparison with authentic .;amplcs o r  litcraturc data  
[ I  41. In  this piper.  we report tho structural clucidation of ;I iicw chniniar- 
anc-type tritel-pene suponin, named ginsenoside 111 (see I'ig. 1 ). 

RESI!I,TS AKVD DISCLISSION 

Ginsenoside 111, colorless crystals, 1i1.p. 203 305 C', was positivc to both 
1 .iebermann Rurchard and Mulish renctions. T h e  1R spectrum of ginsci-io- 
side 111 sho\vixt absorption bands due t o  hydrosyl and etione functions L L t  
3400, 1625. and  l070ctii--'. On acid hydrolysis, gin<enoside 1 1 1  gave glticosc 
;IS the o n l y  :,iigar constituent. Its molecular foi-miila w x s  shon,n t o  bc 
~ ' J s H x I ~ O I ~ ~  t r o m  HRFAH and ESI (Elcctrospray Ioni/;ttion) 11i;iss spectra. 
Thc positive 1?S1 mass spcctrum exhibited cliiasiinolecLilar ion peak Lit i i i  1 

9x3 [M + Nu] ' and sccondary fragment ion peaks a t  n : ;  803 [M 4 N;I  ~ 

C ' ( , i i l i ~ 0 5 - H ~ O ] ' .  041 [ M + N a  - ~ ~ : ~ ~ ~ l l , i , ~ ~ ~ l l ~ O ] ' .  461 [M , Na 

The I H-NM R spectrtim o f  ginsenoside I 1 1  .;liowcd three anomci-ic p ro lo i i~  
;I[ (j 4.03 (d.  , / = 7 . 6 H ~ ) .  5.17 (d. , / - - 7 . 9 l l z )  Ltnd 5.30 Id. . I -  7 . 6 l I d .  u.1iic.h 
i nd ica tcd that al I t he s iig;irs were :j-gl iico p y I;i nosy1 11 11 i t s . Coin par i son 01. t h c 
' t i -  i inc t  ' Y - N M  K spectra with those 01' ginscnosicIe RC? showcd t h a t  thcrc 

3 x C(,HloO; - -  2H,O] . 365 [M t NLI ~ 3 i COHIO0.i -- 2 H 2 0  --C',,H,O] . 
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was very good agreement in the sugar moiety and the aglycone except for 
signals due to the side-chain carbons. This fact suggested that one glucosyl 
unit was attached to the 20-hydroxyl group and the other sugar chain was a 
gl~cosyl~-~glucosyl unit located at C-3 of the aglycone [5]. Furthermore, the 
sites of all glycosidic linkages were confirmed by the 'H-IH COSY and NOE 
(NOESY) experiments. In the NOESY spectrum of ginsenoside 111, cross- 
peaks were observed between the anomeric proton of a glucosyl unit (5 4.93) 
and H-3 of the aglycone (5 3.28, dd, J = 11.7, 4.4 Hz); and between that of a 
terminal glucosyl unit ( h  5.39) and the above inner glucose H-2 (6 4.16), indi- 
cating that the sugar chain is a (3 sophorosyl unit linked to the aglycone via 
the hydroxyl group at (2-3. The remaining glucosyl unit whose anomeric pro- 
ton and carbon signals appeared at 6~ 5.17 and & 98.1 must therefore be 
located at C-20. 

In the side chain of ginsenoside 111, the "C-NMR spectrum showcd the 
presence of two methylene signals at h 32.8 and 29.9, one keto-carbonyl 
signal at h 202.4, two olefinic carbon signals at 5 144.4 and 124.9. and one 
methyl signal at S 17.8 which could be assigned as C-22, C-23, C-24, C-25, 
C-26 and C-27, respeclively, by comparison with those of notoginsenoside- 
B [6] and further confirmed by thc HMBC experiment of ginsenoside I11 in 
which long-range correlations were observed between the following protons 
and carbons: H-26 and C-24, 27; H-27 and C-24, 25, 26. 

S-configuration of' C-20 was determined on the basis of coincidence of 
chemical shifts in C-17. C-20, C-21, C-22 with those of ginsenoside Rd [4]. 

Thus, the structure of ginsenoside 111 was characterized as 3-0-[/3-D- 
glucopyranosyl( 1 4 2)-~~-D-glucopyranosyl]-20-O-~-D-glucopyranosyl-3,~, 
128,20(S)-trihydroxy-dammar-25-en-24-one. 

EXPERIMENTAL SECTION 

Generul experiwwntal procedures Melting points were measured on a X6 
micro-melting point apparatus (hot -s tag  type) and are uncorrected; IR 
spectra were taken on a Perkin Elmer 983 spectrometer; NMR spectra were 
recorded on a G8X-400 spectrometer in CsD5N using tetramethylsilane 
(TMS) as an internal standard, including 'H-NMR, "c-NMR, DEPT, 
'H-IH COSY, 13C:--'H COSY, NOESY and HMBC; ESIMS were 
obtained o n  a PCQ mass spectrometer. 

Plunr muterial The flower-buds of Pnrzm ginseng C.A. Meyer were 
collected in Huairen of Liaoning Province, China and identified by Prof. 
Z.R. Jiang of Shenyang Pharmaceutical 'Ilniversity, where a voucher 
specimen is deposited. 
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Li.\-1r~iclioi7 (m/ isolirrion The powdered fhwer-buds were extracted ( x .I ) 
with 7014 EtOH under reflux. The extract was concentrated it7 I Y ~ C ~ W  t o  
yield a residue (350 g) which was subjected to macroporous resin chromato- 
graphy eluting with H 2 0 :  25"ir,, 5O"iO and 95% EtOH. The 50% EtOH frac- 
tion was further chromatographed on silica gel (200- 300 mesh) using 
CIIC13-MeOH ( 5 :  I ,  3 :  1 ,  2 :  I .  1 :  1)  21s an eluent. The fraction containing 
ginsenoside I I 1  was subjected to  rcversed phase HPLC (ODs. eluting 
with MeOH ~ H . 0  7 :  3 )  t o  afl'ord ginsenoside 111 (15 mg). 

Cinsmosid~~ I I I:  white powder: m . p . 20 3 30 5" C . M olecu 1 a r formula 
C 4 x H ~ o O ~ c ~  (negative HRFABMS 959.5193 calcd. 959.521 5): IR (KBI-)  ul,l~l, 
3400 (OH), 2940 (CH), 162s (C-0). 1070 and 1040 ( G 0 ) c i i i C ' :  Posi- 
tive ESI-MS MI:: 983 [M + Na] ' , 803 [M + Na - C6H - I 1 2 0 1  ' . 641 
[M + N a  - 2 Y~ ChHloOi - H,O]', 461 [M L Na-3 x C.Hlo05 -2H201 . 
365 [M + N a - - 3  x CJlloO~ - 3H20 - C(,HxO]+; 'H-NMK (5: 0.80 (3H.  S. 

s. 2X-H), 1.57 (3H, s, 21-H), 1.85 (3H. s, 37-H). 3.14. 2.71 (each IH.  both 
i n .  22-H), 3.08, 3.34 (each IH, both ni,  23-H). 3.28 ( I H .  dd, .J=4.4. 
11.7Hz. 3-H), 4.15 ( I H ,  In, 12-H), 4.93 ( IH .  d ,  . J=7 .6Hz ,  <'-l'-H ol'<ilc). 

Glc). 5.67. 6.22 (each 1H. both s. 36-H): ''C'-NMR data, see Table I .  

18-H), 0.92 (7H,  S ,  19-H), 0.96 (3H, S.  30-H). 1 . 1  1 (3H, S ,  29-H). 1.28 (3t1. 

5.17 ( I H .  d . J = 7 . 9 H z .  C-I"'-H ofGlc) ,  5 .39 ( lH .  d, J = 7 . 6 H z .  C'-I"-H of 
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