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Studies on Chemical Constituents in Roots of Polygala tenuifolia
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{Abstract ]

Objective: To study the chemical constituents from the roots of Polygala tenuifolia. Method: Colunn

chromatographic techniques were employed for isolation and purification of chemical constituents of the plant and the structures were
elucidated by spectroscopic analysis. Result: Five chemical constituents were isolated and elucidated as 4-C-B-glucopyrancsyl-1, 3, 6-
trihydroxy-7-methoxyxanthone (1), 4-C-[ B- D-apiofuranosyl- ( 1 - 6 )-8 D-glucopyranosyl ]-1, 3, 6-trihydroxy-7-methoxyxanthone
(2), presenegenin (3) , presenegenin-3- O-B-D-glycopyranoside (4) and daucosterol (5) , respectively. Conclusion: Compounds 1,3,4
and 5 were isolated from this plant for the first time. Compound 1 is a new natural product.
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BEN 24(R)-BASRBE RT:(1), ASBH Ry
(2),20(R)-AZB¥# Rg3(3),24(R)-BAS BH
Fii(4), AZBH Re(5), =t BH K(6), ASBH
Rd(7), AZRBH Rc(8), AZBHF Rb(9),AS 8
# Rb(10). KA EFEXNFEAS _HE B, 3o
HEAS=EBBHT  HELRBRWATRD R =4
BHFUAW 1,4), 24(R)-BAZBH RT;(1)E
HRMNE¥ES S5 B838,
1 SERI4SY

EA A RER 2R =M XRCT &Y
BAASIME BT RKZIE. FEYCH JASCO-20
{4 #E . FAB-MS fl EI-MS B} VG Auto Spec-3000
R E . NMR A Bruker AM-400 1 Bruker
DRX-500 i 5 & ® 3t #% {X ¥ &, pyridine-ds
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DMSO-ds R, TMS Nir. B B4 T BB,
Merck 2y @4 71§ RP-8 B # KL TLC BHE S
AT ) A= Ry Rk H BRI AR #1 Merck HP RP-8
Fosi T HIEAR ; R FF 7). OFK A5 -F BE-K; @ FBE-K;
BA7H 10%H,S0,-EtOH. WS P. ginseng HE
HEFFRENFESERAANRRE, S ANGE O
R A AT ERFE B REYPT R

WMAFEREEHFESHTHREMR 1 800 g, ¥
PR 3 K. RIMBEKBEZE T, HAKE
BEMEBR 3K, KERHETMER 3K, ETH
WEBBEBET, 18 132 o, BRI, LE-
FRE-7K(6.5:3.5:0.9) ¥EM8, 5320 5 R (Fr 1 ~
V). Fr 1 &rEBHEW, &45-FBE-K(6.5:3.5:
0.9)¥ERE, 53k 3 -84, /5 B4 RP-8 fUAHEE
BT 8 ,40% ~60% PREEERE, SRS 1
(12mg)sFrI 2B EH o5, 805-FEE-K
(6.5:3.5:0.®WR,. A 31 84, F#WHEE
RP-8 [Z HEE AR R BT 4P B, 40% ~ 60 % FF B BE i,
B3-S 2(718 mg) M 3(10 mg) ; Fr Il kB AE
BT, - RE-K(6.5:3.5:0.9)¥ERE, 42K 5
Sy, B4 H L RP-8 AR B E 25,
40% ~60% FEEYERR, 3RS 4(1.2 g),5(726
mg) 1 6(329 mg) ; Fr V& Bt B a8, & 05-F
BE-7K(6.5:3.5:0.9) ¥/, 20 2 84, B £
RP-8 [ HHEE B AL B AT 2085, 40% — 60% H BE SRR ,
B2MLE Y 7(86 mg)# 8(37 mg);Fr VA&REEA:
B, 805- P EE-/K(6.5:3.5:0.9) ¥eRE , B 1k
A9 9(3.7 g)F1 10(162 mg) .
2 EYVNEE

HEYL HEBEK,mp211~213C,[«]F
+24.2(c 1. 05, MeOH); i B ¥ FAB-MS m/z
(%):653([M—-H] ,100),491((M-H-162]",
D BAEE 1 NAKEFE;'H.NMR (400 MHz,
pyridine-ds) 8:0.75,1.00,1.14,1.24,1.24,1.45,
1.59,2.07(each 3H,s,CH; X 8),4.99(1H,d, J = 7.
9 Hz,6-glc 1-H) , &R 7% 18,19,21,26,27,28,29,30
P4y $10-CHs, 3F HAE C6 1 H8A 1 A%k,
C-NMR(100 MHz, pyridine-ds) W.3% 1, 38 Tanaka
OB RTERD R =5 C24 {2 F ki ¥
P E ISR B C24 Rl E U BARES
(395) R MR, EBKH (5 88) 0 S WA, k&
Y189 C24 PALFEP BB (5 85.6), B mIHER

R &, i — 7 ROESY P MWEI H24 5
H-21 & NOE #83%,1F3E H-24 #1 H-21 ZEF—F M|
E.BREBEN R WA, I, &3 HMQC,
HMBC,H-H COSY & &I iREAR, 4L sY
1#TT7T2BR,FAYMETERERXRPHET 6 AL
HEE 3005 ML ¥ R BS WARIBR. Bk

CHEMHE 5 SRR (5] X B, % % h: 6-0-(RD-

glucopyranosyl)-38, 6a, 128, 25-tetrahydoxy-24 ( R ) -
epoxy — dammarane Bf:24(R)- B AZ 82 RTs[24
(R)-pseudoginsenoside RTs].

F1 AW 1KHPCNMR A8

aglycone MS{E  SURR{E sugar WME/E SURE
1 39.5 39.5 106.0  106.0
2 27.9°  27.9 ) 75.5 75.5
3 78.2 78.2 79.7 80.1
4 40.4 40.4 71.9 71.9
5 61.5 61.5 78.6 79.7
.6 80.1 78.6 63.1 63.2
7 45.1 45.1
8 41.0 41.0
9 50.6 50.6
10 39.6 39.6
11 32.5 32.4
12 71.2 71.2
13 48.4 48.4
14 52.2 52.2
15 31.7 31.7
16 25.5 25.4
17 49.4 49.5
18 17.9 17.9
19 17.1 17.1
20 86.7 86.7
21 27.0 26.9
22 32.7 32.7
23 28.8 28.8
24 85.6 85.6
25 70.4 70.3
26 27.2 27.1
27 27.7 . 27.7
28 31.7 31.7
29 16.3.  16.3
. 30 18.0 18.0

LEP2 BHEBX,mpl91~194TC,[«]F
+19.5(c 0. 68, MeOH); i B ¥ FAB-MS m /=
(%):800 ((M]~,100),637([M - 162 - H],
10) ;'H-NMR(400 MHz, pyridine-ds) 3:0.78(3H,s,
30-CH;), 0. 97 (3H, s, 19-CH3), 1. 32 (3H, s, 18-
CH5),1.49(3H,s,28-CH;),1.57(3H,s,29-CHs),
1.59(6H,s,26-,27-CH;),2.02(3H,s,21-CHs),
4.98(1H,d,J =7.7 Hz,6-glc1-H),5.13(1H,d,
J=7.7 Hz,20-glc 1-H); XA L $#E K> C-NMR(100

- 831 -
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MHz, pyridine-ds Y (#E 5 C#R[SIX B8, g W A B
B Rg, (ginsenoside Rg; ) o

EW3 HEBEK,mp315~318TC,[«]F
—10. 1(c 0. 69, CsHsN); 1o B F FAB-MS m/z
(%):784([M17,100), 621 ((M - 162 — H]",
4) ;'H-NMR (400 MHz, pyridine-ds) 8:0. 79(3H, s,
19-CH3), 0. 93 (3H, s, 30-CH3 ), 0. 98 (3H, s, 18-
CHs),1.10(3H,s,29-CH;),1.32(3H,s,28-CH;),
1.41(3H,s,26-CH3), 1. 62(3H,s,27-CH;), 1. 64
(3H,s,21-CH3)4.91[1H,d, J = 7. 4 Hz, glc(inner)
1-H],5.33[1H,d, J = 7. 6 Hz, glc(terminal) 1-H];
PA_E B0 & P C-NMR (100 MHz, pyridine-ds ) 33§ 5
R[S R, K 4 20(R)-AZ BH Re:[20(R)-
ginsenoside Rgs ]

ke 4 BEBX, [« - 12(c 0. 43,
MeOH); i B F FAB-MS m/z (%): 799 ([M -
H]~,100),653([M —146 - H] ,5),491([M -
146162 — H]~,1);'H-NMR (400 MHz, pyridine-
ds) 8:0.93,1.15,1.19,1.24,1.32,1.45,1.77,2.09
(each 3H,s,CH; x8),5.24(1H,d,J =7.7 Hz,glc 1-
H),6.48(1H,s,rha 1-H),1.75(3H,d,J =11.5 Hz,
rha 6-CH; ); BA E # #& & CNMR (100 MHz,
pyridine-ds ) B3 5 R[S IXT I8, ¥ 5€ N 24(R) B
AZ B F); [24(R)-pseudoginsenoside Fy; 1o

EWS HEBWEK,mp200~203T,[«]#
+0.0(c0.75,MeOH) ; i BI 7 FAB-MS m /2(% ):
946([M]~,100),799([M — 146 — H]™,24),637
(IM-162-H],12),475([M — 146 — 162 — 162 —
H] ™, 4);'H-NMR (400 MHz, pyridine-ds) 8:0. 95
(3H,s,18-CH;),0.96(3H,s,19-CH;),1.13(3H, s,
30-CH;), 1. 34 (3H, s, 29-CH; ), 1. 56 (3H, s, 21-
CH;), 1. 58(6H, s, 26-,27-CH; ), 2. 07 (3H, s, 28-
CH;),S5.13(1H,d, J = 7.9 Hz, 20-glc 1-H), 5. 23
(1H,d,J =7.0 Hz,6-glc 1-H),6.44(1H,d,J=1.6
Hz, 6-tha 1-H); PA L #(#% %> CNMR (100 MHz,
pyridine-ds )3 5 SCER X HR, B E WA Z B2 Re
(ginsenoside Re),

Ee HEBE,mpl199~202T,[«]F
+14.4(c 0.1,MeOH) ; i Bl F FAB-MS m /2(%):
1 139([M—-H]",100),961([M—162 —H],10),
799 ([M — 162 — 162 — H] ™, 11);'"H-NMR (400

- 832 -

'MHz, pyridine-ds) 8:0.82,0.92,1.08,1.25,1. 26,

1.57,1.59,1.93, (each 3H,s,CH; X 8),4.89[1H,
d,J =7.04 Hz, 3-glc(inner) 1-H],5.36[1H,d, J =
7.32 Hz,3-glc(terminal) 1-H],4.90{1H,d,J =7.04
Hz,20-glc (inner) 1-H],5.35[1H,d, J = 7. 08 Hz,
20-glc (terminal) 1-H]; LA _E ¥ #8 %13 CNMR (100
MHz, pyridine-ds 38 5 XA [S IR, EE N =+
B K(notoginsenoside K) o

wEWT HEBEK,mp204~206TC,[a]p
+16. 8(c 0. 55, MeOH); Tt B F FAB-MS m/z
(%):946([M]~,100),783([M — 162 - H]~,12),
621([M — 162 — 162 — H]™ ) ;'H-NMR (400 MHz,
pyridine-ds) 8:0.73(3H,s,19-CH;),0.94(3H, s, 30-
CH3),0.96(3H,s,18-CH;),1.10(3H,s,29-CH;),
1.21(3H,s,28-CH;),1.60(6H,s,26-,27-CH;),
1.63(3H,s,21-CH;),4.92[1H,d, J = 7.5 Hz, 3-glc
(inner) 1-H],5.18(1H,d, J = 7.7 Hz,20-glc 1-H),
5.37(1H,d,J =7.6 Hz,3-glc(terminal) 1-H]; XX E
AR K P C-NMR (100 MHz, pyridine-ds ) {38 55 Xk
[5x4 B, %52 2 A2 B3 Rd(ginsenoside Rd).

LEW8 HEMK,mpl93~196T,[«]%
+2.1(c 0.37,MeOH) ; A B F FAB-MS m/2(%):
1077([M-H],100),945([M—-132-H] ,12),
783([M—-132-162-H]1~,7) ;'H-NMR(400 MHz,
pyridine-ds) &: 0.72(3H,s,19-CH;),0.94(6H, s,
30-,18-CH;),1.08(3H,s,29-CH;),1.26(3H,s, 21-
CH3), 1. 61 (6H, s, 26-,27-CH;), 1. 66 (3H, s, 28-
CH; ),4.90[1H,d,J =7.7Hz,3-glc(inner)1-H],
5.11(1H,d, J = 7. 7 Hz, 20-glc(inner) 1-H],5.35
[1H,d, J = 7.4 Hz, 3-glc(terminal ) 1-H],4.96 (1H,
d,J=1.4 Hz,20-ara(terminal ) 1-H] ; LA %38 &
“C-NMR(100 MHz, pyridine-ds ) B3 5 3CHR [ 5 1%
B, 5E A2 2H Re(ginsencside Re) o

WwEYWI BHEBE,mpl95~197C,[«]¥
+11. 5(c 0. 56, MeOH); i B F FAB-MS m /2
(%):1107([M-H] ,100),945([M—-162-H] ",
17),783([M - 162 — 162 — H] ", 8) ;' H-NMR (400
MHz, pyridine-ds) &: 0. 78 (3H, s, 19-CH;), 0. 93
(3H,s,30-CH;),0.94(3H,s,18-CH;),1.07(6H,s,
29-,28-CH3),1.56(3H,s,21-CHs) ,1.58(6H, s, 26-,
27-CH;),4.88([1H,d, J = 7. 6 Hz, 3-glc(inner) 1-
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H],5.06[1H,d,J =7.7Hz,20-glc(inner)1-H],

5.09[1H,d,J =7.7Hz,20-glc( téerminal y1-H],

5.34[1H,d,J =7.6 Hz,3-glc(terminal) 1-H]; A £

3 K °C-NMR(100 MHz, pyridine-ds ) 33 5 SC#k

[SIx R, & 8 NS BH Rb,(ginsenoside Rby) .
EWI0 HEBER,mpl97~199T, [a]F

+28. 8(c 0. 69, MeOH); $t B T FAB-MS m /=

(%):1077(IM—-H],100),945([M-162-H] ",

8),783([M — 132 — 162 — H] ™, 4);'H-NMR (400

MHz, pyridine-ds ) &: 0. 79(3H, s, 19-CH;), 0. 94

(3H,s,30-CH;),1.09(3H,s,18-CH;),1.26(6H, s,

29-,28-CH;),1.61(3H,s,28-CH3),1.63(3H, s, 26-

CH;),1.64(3H,s,27-CH;),4.90[1H,d,J =7.7

Hz,3-glc(inner) 1-H],5.12[1H,d,J = 7. 8 Hz, 20-

glc(inner) 1-H],5.37[1H,d, J = 7. 7 Hz, 3-glc

(terminal) 1-H]1,5.53([1H,d, J = 1. 2 Hz, 20-ara

(terminal) 1-H]; A b $#E & C-NMR (100 MHz,

pyridineds) 3 5 XE[S I B, KE WA S BEF

Rb,(ginsenoside Rb,)

(8% 3Thk]
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Studies on Saponin Constituents in Roots of Panax quinquefolium

SU Jian', LI Hai-Zhou?, YANG Chong-Ren®
(1. Yunnan Institute for Drug Control, Kunming 650011, Yunnan, China;

2. Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, Yunnan, China)
[Abstract] objective: To examine the saponins constituents in roots of Panax quinguefolium cultivated in China. Method:-
The methanol extract from roots of P. quinquefolium cultivated in Jiling province of China was extracted by chloroform and n-
butanol successively. Ten pure saponins were isolated from the 7n-butandl extract by silica gel and RP-8 reversed-phase column
chromatography. Their structures were identified by means of spectral methods and compared with known compounds. Result: Ten
saponins were isolated from P. quinquefolium . They were identified as ginsenoside Rg; (2), Re(5), Rd(7), Rc(8), Rb (9), Rb,
(10), 24(R)-ginsenoside Rg;(3), 24( R)-pseudoginsencside RT5(1), Fy;(4) and notoginsenoside K(6), respectively. Conclusion:

This work has elucidated the saponins constituents of P. quinquefolium cultivated in Jilin province of China and has shown _that

compound 1 was isolated from this plant for the first time.
[Key words] Panax quinquefolium ; saponin; ginsencside (MERE F K]
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