
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 22 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

Triterpenoid Saponins from Leaves and Stems of Panax Quinquefolium L
Jin-Hui Wang; Wen Liaa; Yi Shaa; Yasuhiro Tezukab; Shigetoshi Kadotab; Xian Lia

a Research Department of Natural Medicine, Shenyang Pharmaceutical, University, Shenyang, China b

Research Institute for Wakan-Yaku (Traditional Sino-Japanese Medicines), Toyama Medical and
Pharmaceutical, University, Toyama, Japan

To cite this Article Wang, Jin-Hui , Lia, Wen , Sha, Yi , Tezuka, Yasuhiro , Kadota, Shigetoshi and Li, Xian(2001)
'Triterpenoid Saponins from Leaves and Stems of Panax Quinquefolium L', Journal of Asian Natural Products Research,
3: 2, 123 — 130
To link to this Article: DOI: 10.1080/10286020108041379
URL: http://dx.doi.org/10.1080/10286020108041379

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020108041379
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JANPK,  Voi. 3. pp 123-130 
Kcpnnts available directly from the publisher 
Photocopying permitted by licciibc only 

(C 2UOl OPA (Overseas Publislieis Association) N.V. 
Published by license under 

thc Harwood Academic Publishers Imprint, 
part OF The Gurdon and Breach Publishing Group. 

Printed in Malaysia 

TRITERPENOID SAPONINS 
FROM LEAVES AND STEMS 

OF PANAX QUINQUEFOLIUM L. 

JIN-HUI WANG~,*, WEN LI”, YI SHA”, YASUHIRO TEZUKA~, 
SHIGETOSHI KADOTAb and XIAN LI” 

aResearch Department of Natural Medicine, Shenyang Pharmaceutical 
University, Shenyang 110015, China; bResearch InJtitute f a r  Wakan- Yuku 

(Truditionul Sino-Japanese Medicines), Toyurna Medical and Pharmaceutical 
University, Toyama 930-0194, Japan 

(Received 18 February 2000; In final form 4 March 2000) 

In the chemical investigation on the saponin composition of leaves and stems of Punax 
quinquefolium L., two ncw minor dammarane saponins, quinquenoside L ,  (1) and L2 (2) have 
been isolated. By means of physico-chemical evidences and spectral analysis their structures 
were established as 3-0-[ ~9-D-glucopyranosyl-( I-2)-B-D-glucopyranosyl]-20-0-~-D-glucopyra- 
nosyl-dammara-23:25-diene-3/3, 12/3, 2O(S)-triol (1) and 3-0-[L9-D-glucopyranosyl-( 1 -2)-/-7-D- 
glucopyranosyl]-20-O-,~-D-glucopyranosyl-(24Z)-dammar-24-ene-3~, 128, 20(S), 26-tetra01 (2). 

Keyuords: Pana x quitiquefolium L.: Araliaceae; Triterpenoid saponin; Quinq uenoside L1 
and L2 

INTRODUCTION 

American ginseng (roots of Panax quinquefolium L.) is well known for its 
tonic value worldwide; leaves and stems of Panax quinquefolium L. also 
show similar medical effects in recent research. Chemical investigations on 
the latter have been reported by us [l, 21. In a continuation of investigations 
on saponin composition of leaves and stems of Panax quinquefolium L. we 
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report here thc isolation and structural elucidation of tn'o nc'n minor 
saponins .  quinquenosidc I , ,  ( I )  and L2 (2) .  

RESULTS AND DISCUSSION 

Quinquenoside L ,  (1 )  and L2 (2) \verc isolated b! h i l i c a  gel cnluiiiii 

chromatography and HPLC froni the saponin fractions in yields of' 
0.0 0 00 8 %I and 0.0000 3 % . respective 1 y . 
Quinquenaside L 1  (1) was obtained as ii white amorphous solid. ;iiicl L I  

quasimolecular ion peak at  171:: 967.5238 (M + N a )  in the HR-MS allo\ved 
i t$  molecular formula to be C4xHxo01 s. Thc 1 K spectrum sliowcd alxorp- 
tion at 3428 (OH) and 1652 (C=C) ciii I .  1 showed a close resemblance 
with ginscnosidc Rd [3] in their "CNMR spectra (75.4MHz. CiD5N ) .  ' I  he 
o i i l y  dilTerencc bctwccn the two saponins was observed in the sidc-chain. 
Ginscnoside RtL (3) wilh a coinnion ginsenoside side-chain, showed rcsto- 
nanccs at  136.0 1 and 6 13 1.02 for C-24 and C-75. respectively. Lvhile 1 had 
foul- olefenic carbon sigiials at h141.30. 135.37. 127.19 a n d  113.65. A 
maximum absorption peak at 230.8 nm in thc IJV spectrum o f  1. intlica~ctl 
the presence of two con-iugated double-bonds. I n  the HMQC.' spectrum o f  I .  
two gcminal olcfenic proton signals ;it 05.01 (d ,  ./= 3.0 H7) aiid N . 9 5  (ti. 
J =  3.0 Hz) correlated wi th  the carbon signals a t  A 1  14.65, and the proton 
signals at 66.06 (tltltl, J =  15.6. 8.4. 6.0 Hz)  and b6.37 (rl. J -  15.6 H7) 
correlakd with the carbon signals at (5'177.19 and (5135.37. In the ' H - ' H  
COSY spectrum, the two geniinal olefin proton signals at h5.01 and 64.95 
showed long-range correlation with a methyl proton signal at A I .9 1 (s). and 
the proton signal ;it 66.06 correlalcd not o n l y  \vith h6.37 but  also with t\vo 
gcminal proton signals at b3.07 (dd. J = 14. I .  6 .0  HI) and P2.X7  ( t / d  . I - -  
14.1. X.4H7). 

The two yeminal proton signals a t  67.07 and b2.X3 showcd cross-pealtr 
w i t h  LI carbon hig i - ia l  a t  1539.97 in the HMQC xpectrum. I!p to this point i t  

cotild bc concluded that the double bonds might be located at C - 2 3  C-24 
and C-25 'C-26. This was confirmed by H M R c  experiment (Fig. I ). H-20 
showed long-range cclrrclalioii with a methyl group assignable to C-27, and 
H-34 showed long-range correlation with t w o  olefin carbon signals of C-22 
and C-76. By comprehensive analyses of all  7D-NMR spectra. the carbon 
a n d  p r o t o n  signals ot' 1 were unequivocally assigned ; I C  shown i n  Tables I 
a n d  11. The structure o f  quinquenoside L ,  ( I )  \vas thus formulated ;is 3-0- 
[:i-D-glucopyranosyl-( 1 - 2 ) - . ' l - ~ - g l u c c ~ p y r a ~ i o s y l ] - 2 O - O - . ~ - ~ - g l i i ~ o p y r ~ ~ r i o ~ ~  1- 
dammara-2?,25-dieiie-3 3.12 ,j20(S)-triol. 
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SAP0 NINS FROM P A  N A  X Q G‘IN Q UEFO LI UM I, 125 

FIGURE 1 HMBC correlations for quinquenoside L ,  (1). 

TABLE I NMR data for the aglycon parts of quinquenoside L ,  (1) 

Carbon Correlated proton ‘ H - ~ H  

No. DC 
1 39.89 
2 26.28 
3 88.69 
4 38.43 
5 56.1 I 
6 18.16 
7 34.78 
8 39.74 
9 49.80 
10 36.62 
I 1  30.72 
12 70.22 
13 49.21 
14 5 I .27 
15 30.34 
16 26.47 
17 51.92 
18 15.56 
19 16.03 
20 83.16 
21 23.19 
22 39.97 

23 127.19 
24 135.37 

One-bond ‘ Long-range’ COSY3 

1.51 (le), 0.76 ( la)  19 le, 2a 
2.19(dd,J=12.6,2Hr.2e) .  1.74(2a) la, 3, 2e 
3.26 (dd, J =  I 1.4, 4.2 Hz) 3-glc- I’ 2a, 2e 

1.49 (6e). 1.38 (6a) 

28. 29 
0.66 (d. J =  10.5Hr) 28, 29. 19 6a 

1.45 (7e). 1.17 (7a) 18 6e, 6a 

1.35 18. 19 1 l e  

5 ,  7a 

18. 30 

19 
2.02 (Ile). 1.49 ( I l a )  9, 13. 12 
3.95 I l a ,  13 
1.90 ( r )  30 1 1 .  12, 17 

1.40 ( I  5e). 0.94 ( I  5a) 30 15, 16 
1.81 (165). 1.45 (16a) 17 16, 17, 15a 

18, 30 

2.37 (in) 21 13. 16 
0.97 (s) 7 
0.83 (s) 

1.58 (.F) 22 
3.07 (dd, J =  14.1, 6.0Hz) 

22. 17, 20-1”’ 

23 
2.83 (dd, J =  14.1, 8.4Hz) 
6.06 (ddd, J =  15.6, 8.4, 6.0Hz) 22 22, 24 
6.37 (d ,  J =  15.6Hz) 26, 22 23 
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176 J:H. WANG C I  < I / .  

TABLE I (Continued) 

Cirrhoti C'Ol'l'Pklt12d pl"Jt(J?i [ H - ' H  

$ 1 1 .  (5 C' Oiie-bond ' Lu/l,q-ru/lge - ' C,OS>.' 

-. T i  142.70 21. 21 
2 6 114.65 5.01 (d. J = 2 H7), 4.95 (d. . I:  2 H7) 7: 17 
'7 18.65 l . 0 l  (s) 16. '4 7 (1 

2x 2 7 3 5  I .2X (,Y) 2'). 3 
20 16.33 1 . 1 1  (,sj 28. 5 
10 16.78 0.86 ( s j  

' According to the HMQC spectrum (C5D5N), chcm~ca i  shifts. 
' .According to the HMBC spectrum (CsD.N). numbci-s of corrclarcd piolon\  
' Nuinhcin (il'corrdated protons. 

6' 
2'-glc- 1 " 

7 1 ,  

104.85 
82.95 
7 7.67'' 
71 37h 
78 55" 
61.43' 

105.77 
70.87 
7 7.99,' 
7 I .28h 
77.x4" 
6161'  
98.08 
! '.02 
!X. - -  

7 I .37" 
7X.07" 
61.61' 

7 -  

7 ,  11.' 

4.94 ((1. J 7 . 5 H r )  3 3-glc-2' 
4.27 2'-plc-l" '-!& 1 
4.35 
4.38 
3.Yl - 3.96 
4.32-4.58 
5.39 (d. J ~ 7 . 5  H r )  
4.16 
4.25 
4. I 4  
3 9 I r- 3 96 
4.32 ?. 4.58 
5.19 (d, . / = 7 . 8 I I r )  
4.02 ( I .  J 7.8 Hz) 
4.22 
4.14 
3 91 3.96 
4.3' - 4.5x 

211 

According to ill? HMQC bpectrum (C,D,N). chcmical ihilis 
' According to the HMBC spectrum (CiD5N). nuinbei-i or coricllCitcd pri,toii\ 
' Numbers of' correlated protons. 

Aisignments ma> he interchanged within the sarnc coiiiinii 
.I h i  

Quinquenoside L2 (2) was also obtained as a white amorphous solid. n1.p. 
165 - I68'C (MeOH). 2 displayed a quasimolecular ion peak iit 

985.5 (M + N a )  in the LSl-MS. This information, together with the data 
from thc "CNM R spectrum allowed its molecular formula to be assigned 
a s  C48HX2019. 2 showed a close resemblance with ginsenoside Rd [3] i n  
thcir I3CNMR spectra (75.4 MHz, C,D,N). The only difference between 
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SAPONINS FROM P A N A X  QUrNQ L‘EFOLZUM L. 127 

the two saponins was observed in the side-chain. The double-bond 
carbons resonating at b136.21 and 127.81 in the “CNMR spectrum, along 
with its ‘HNMR data, indicated that saponin 2 had (242)-24-ene-26- 
hydroxyl moiety as actinostemnosides A,B,C,D [4]. In the ‘H-’H COSY 
spectrum, the olefen proton signal at 65.37 (IH, t ,  J=7.0Hz, H-24) cor- 
related not only with two geminal proton signals at 62.41 and 62.60 (H-23), 
but also with a methyl proton signal at 61.92 (H-27). In the NOESY 
spectrum, NOE cross-peaks were observed between the olefenic proton 
signal at 65.37 (H-24) and the methyl signal at  61.92 (H-27), and between 
two geminal proton signals at 62.41, 2.60 (H-23) and other two geminal 
proton signals at 64.44 (H-26). Up to this point it could be concluded that 
the double-bond might be located between C-24 and C-25, and a hydroxyl 
group in C-26. 

Acid hydrolysis of saponin 2 yielded D-glucose. The ‘H and I3C NMR 
spectra demonstrated that 2 had thrce ,/3-D-glucopyranosyl moieties. The 
chemical shifts of carbon signals assignable to the sugar moieties and the 
carbon C-3 and C-20 of 2 closely corresponded to those of ginsenoside Rd 
(Tab. 111). The NOE cross-peaks were observed between H-3 (63.30) and an 
anomeric proton signal at 64.91 (d ,  J=7.2Hz,  3-glc-1’), and between the 
signal of H-21 at 61.57 (3H, s) and an other anomeric proton signal at 65.16 
(d, J =  7.8 Hz, 20-glc-1”’). The NOESY correlation was also observed 
between another anomeric proton signal at 65.36 (d,  J =  7.5 Hz, 2’-gIc-l’’) 
and 3-glc-2’H signal at 64.25 (Fig. 2). Thus, the structure of 2 was 

TABLE 111 The I3CNMR data of auinauenoside L? (21 and ginsenoside Rd 

N O .  Q-Lz Rd No. Q-L2 Rd NO. Q-L2 Rd 

1 39.77 39.78 18 16.33 17.43 4’ 71.79 71.74 
2 26.82 26.72 19 16.63 16.68 5’ 79.21 78.16 
3 89.07 89.09 20 83.41 83.42 6‘ 62.94 62.81 
4 39.26 39.27 21 22.89 22.52 2’-gli: 
5 56.46 56.47 22 36.38 36.16 1” 106.04 106.02 
6 18.50 18.52 23 22.50 23.34 2“ 77.15 77.19 
7 35.19 35.23 24 127.81 126.01 3” 78.43 79.31 
8 40.08 40.11 25 136.21 131.02 4” 71.79 71.74 
9 50.25 50.27 26 60.98 25.83 5“ 78.43 78.04 
10 36.96 36.98 27 21.85 16.04 6” 62.83 62.81 

98.34 98.34 12 70.36 70.33 29 16.67 16.35 
13 49.46 49.50 30 i6.39 17.M 2‘” 75.24 75.21 
14 51.50 51.52 3-gk 3”’ 78.33 78.31 
15 30.94 30.90 1’ 105.05 105.15 4”’ 71.79 71.74 
16 26.82 26.84 2’ 83.41 83.42 5”’ 78.16 78.16 

62.83 62.93 17 51.91 51.81 3‘ 78.04 78.32 

11 30.80 30.90 28 28.17 28.18 2O-glc 
1 N ’  

6N’ 
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FIGIIRE 2 The NOESY correlations 101- quiiqiicnoside L2  12). 

c\tcibli\hed as W - [  ~f-n-glucopqranosyl-( 1 -2)-~~-~-glucopyraiio~~l]-30-O-O- i- 
D-glucop~rano.syl-(24Zi-daminar-24-ene-. ),I L j .  1O(S) .  26-teti-aol. named 
quinquenocide I-? 

EXPERIMENTAL SECTION 

General Experimental Procedures 

.4ll melting points were determined on Yanaco MP-S3 Micro-hot stage and 
are iincorrccted. HR-MS data were taken on  21 JEOL JILIS-700T spectro- 
mctei-, LSI-MS (Liquid Secondary Ion-MS) was taken on Concept LSI- 
MS. N M R  spectra were taken in pyridine-tlF on  a Bruker AKX-300 spcc- 
trometer. 2D-NMR experiments were carried oul with standard pulse 
sequences. For HPLC (Shimadzu-hA system). ODS column was iised: 
solvent: 45% r l  85% 14eOH. flow rate: 2 nil inin ~ I :  detection CV a t  
203 nm. For column chromatography. silica gel H ( 1  0 ~ 40 p. Qingdao) 
and Iiiglily porous polymer D 101 (Qingdao) were used. Nydrolysis of 
saponins with mincral acid and identification of the resulting sugar with 
TLC were performed as described by Zhao [51. 
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SAPONINS I-KOM PAiVAX QUINQLiFFOLIUM L. 129 

Plant Material 

The leaves and stems of Paiiux quinquqfdium L. were collected from 
Canada by Dalian Tianma Pharmacy Co. LTD. 

Extraction and Isolation 

Dried leaves and stems of Panax quinquejdium L. (2.0 Kg) were extracted 
with hot water (20 1 x 3) and the water soluble fraction was extracted with 
CHCl3 and ~-BLIOH. The n-BuOH fraction was subjected to column 
chromatography on reversed-phase highly porous polymer, column D 101 
(2.0 Kg), eluted with H 2 0  (40 I )  and 95% EtOH (40 1 ) ,  affording a H 2 0  
fraction and an EtOH fraction (312 8). A part of the EtOH fraction (IOOg) 
was chromatographed over silica gel {gradient elution with CHC13 MeOH 
[100:1 (1); 100:2 (11); 1OO:X ([TI); 100:9 (IV); 100:12 (V); 100:15 
(VI, VII); 100 : 18 (VIII); 100 : 20 (IX); 100 : 30 (X); 100 : 40 (Xl)]) to provide 
eleven fractions in increasing order of polarity. 

Fraction VIII was separated into seven fractions, frs. VIII a ~ h, by HPLC 
(ODS, 75% MeOH). From frs. VIII ,f; saponin I was obtained as white 
amorphous solid (0.000080/0 yield). Fraction VIII 0 was further purified by 
HPLC (ODS, 65% MeOH) to afford saponin 2 (0.00003?4 yield). 
Quinquenoside L,(l), m.p. 208 - 210°C (MeOH), IR (KBr)cm- ’: 3428, 
2933, 1652, 1635, 1080, 571. Liebermann ~ Burchard and Molish reactions 
were positive. LR-MS: 967 (M + Na), HR-MS: 967.5248 (C48HS0018Na, cal 
cd. 967.5242), ‘H-NMR (300MHz, C5DSN): 66.06 ( lH,  dt, J =  15.3, 6.0Hz), 
6.37 ( lH,  d, J =  15.3Hz), 5.01 ( lH,  br.s), 4.94 ( lH,  br.s), 4.94 (1H: d, 

J=7.5Hz,  20-glc-I”’), 1.91, 1.58, 1.28, 1.11, 0.97, 0.86, 0.83 (each 3H. s). 
I3C-NM R (75.4 MHz, CsD5N ) data see Tables I and 11. 
Quinquenoside LZ (19), m.p. 165 168°C (MeOH), Liebermann- Burchard 
and Molish reactions were positive. LSI-MS: 985.5 (M+Na),  603.6 (M- 
2gl~-2H20), ‘H-NMK (300 MHz,  CSDSN): 65.37 ( lH,  t ,  J =  7.0Hz), 4.91 

J=7.5Hz,  3-glc-l’), 5.39 (IH, d, J=7.5HZ, 2’-glc-l’’), 5.19 ( lH,  d, 

(1H: d, J =  7.2 Hz, 3-glc-l’), 5.36 (lH, d. J =  7.5 Hz, 2’-glc-l”). 5.16 (lH, d, 
J=7.8Hz,  20-glc-l”’), 3.30 (IH, m, 3-H), 1.92, 1.57, 1.26, 1.09, 0.91, 0.91, 
0.76 (each 313, s). I3C-NMR (75.4MHz, C5D5N) data see Table 111. 
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