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A new triterpene natural product from stems and leaves of Panax ginseng
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Abstract: Objective To study the chemical constituents of saponins in the stems and leaves of Panax ginseng. Methods The
chemical constituents were isolated and purified by various chromatographic methods, and their structures were identified by NMR and
MS data analysis. Results Nine compounds were isolated and identified as 3[,6a,12f,25-tetrahydroxy-dammar-£-20(22)-ene-6-
O-a-L-rthamnopyranosyl-(1—2)-B-D-glucopyranoside (1), sanchinoside B; (2), 3B,6a,12p-dammar-£-20(22)-ene-3,6,12,25-tetraol (3),
ginsenoside Rkj (4), ginsenoside Rhy (5), notoginsenoside T, (6), 3,60,12p-dammar-20(21),24-diene-3,6,12-triol (7), ginsenoside Rk,
(8), and ginsenoside Rgs (9). Conclusion Compound 1 is a new natural product and the other eight compounds are all isolated from
the stems and leaves of P. ginseng for the first time.

Key words: stems and leaves of Panax ginseng; ginsenoside; 3,6a,120,25-tetrahydroxy-dammar-£-20(22)-ene-6-O-a-L-rhamno-
pyranosyl-(1—2)-B-D-glucopyranoside; ginsenoside Rk,; ginsenoside Rgs
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pyranosyl-(1—>2)-B-D-glucopyranoside, 1). —-H&
1F B (sanchinosideB1, 2)- 3B,60,12B-183-E£-20(22)-
1% -3,6,12,25- VY I [3B,60,12B-dammar-E-20(22)-ene-
3,6,12,25-tetraol, 3]« A= 21F Rk; (ginsenoside Rks,
4). NS4 Rhy (ginsenoside Rhy, 5). —-GL&ET
T, (notoginsenoside T, 6)+ 3B,6a,12B-153-20(21),24-
“4#5-3,6,12- =1 [3B,60,12B-dammar-20(21),24-diene-
3,6,12-triol, 7]. AZ %+ Rk, (ginsenoside Rk;, 8)
FNZ 2 AF Rgs (ginsenoside Rgs, 9). (L&A1 4
FRIRFEY), 1 A THIARE T 4L TH-NMR 355080
oAl A B8 B RN S 250 o3 315 3
1 X5

NMR H| Bruker AV 400 %% R 34 5 %1%
(Bruker BioSpin AG Facilities, Fillanden, %)
585 Y (HR-ESI-MS) ] Bruker APEX IV
FT-MS (7.0T) 1% (Bruker Daltonics, Inc., Bremen,
R e, K>l (ESI-TOF-MS) ] MDS
SCIEX API QSTAR X (Applied Biosystems/MDS
Sciex., Foster City, CA, ZEE) MlxE; 24MakH]
Nicolet NEXUES-470 FT-IR 1% (Thermo Nicolet,
Inc., Madison, WI, FE[ED JE, KBr ks et
H Autopol I1I Jig Y11 (Rudolph Research Analytical,
Flanders, NJ, SE[ED Wl . il & 8 S oA
% (SP-HPLC) {4 CXTH 3000 A (It ie
FHE R A A D, BCE UV3000 Kl P3050
" JG%E . Daisogel Cyg i AE (250 mm X 30 mm, 10
um), HAMGMPE KA 203 nm, AR ER 15
mL/min. KALWFB G Amberlite XAD-4 (20~
60 H; Sigma 2 w]); AEEIERER (200~300 H)D
FIHE R RS GFasa (0.20~0.25 mm) 07
By T 77w B A 2 e ali sl a3 4l

ANZZEMFER T 2008 4F 8 HRH S AL
B, bR 75 iz %2 4 Tulnk} (Araliaceae)
NZJ& Panax Linn. H#NZ Panax ginseng C. A.
Mey. HJZERIH . ALUEFRA (2008001) FEI8 Tk
KELDIFBERIR W) A 29 1 5K o f S =5
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XS 34 27 1.5 he SIFHRIUR, WSS, 193
BT 875 ¢, ARJE FHHLAN (1 AL v k4T SR ALY,
FIRNYTED 70 g, BEPAZ 22 ST . K HHKE
fiftJ5 il ik Amberlite XAD-4 K FLW A BadT:, K

Fe 20%- 40%- 60%- 80%- 95% LT K VBUBR FE U
Jt, 735 6 ANALSY Fr. 1~6. Fr.3 (27 g) ZREHER
FrEGE, =S H-HEE-K (6:1:01-3:1:0.1)
BEEEVEMG, T4 SP-HPLC 4lifk, M ZAE-/K (25 :
IOV F B A 1015 mg) s I FIEE-/K(70 -
30) Pl 2L A 2 (10 mg). Fr.4 (185 g)
LRSI, SR HEE-/K (8111 0.05—~
3:1:0.1) BREEVEN, T4 SP-HPLC 4lifk, M&
i-7K (30 0 70) BEMERAHREMEAEY 3 (12 mg);
M NE-7K (45 2 55) Vet il 19 214 54 4 (18 mg)
5 (25mg); MANE-K (35165 Pl 152
a6 (10 mg). Fr. 5 (7.5 g) &G EERAER
P, SAUFBS-EEE (15015 1) BEEuLt, M
2 SP-HPLC 4lift,, MHEE-ZK (80 :20) Pty
AEMLAEY T (25 mg). 8 (18 mg) F19 (12 mg).
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NMR i, BT TG 1 BRI S A 4R,
I RAHERIE T H "H-NMR #8550 (8 1. 430
BREED, A 1 M IRRILEMNANS BT Re 1)
2B EF Absidia coerulea (AS 3.3389) Ak =4
harEaR, Hik, % HIRR .
32 BHMUEMNEHETE

AW 2~9 75 TLC MR _EJEIF G55 10%00 1R
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twEw 2. AL EER K, »TFAAN
C36Hs2090 ESI-TOF-MS m/z: 661.6 [M+Na]", 637.7
[M—H] . 'H-NMR (400 MHz, CsDsN) J: 5.68 (1H, t,
J =17.4 Hz, H-22), 5.02 (1H, d, J = 7.0 Hz, Glc-H-1),
2.07 (3H, s, H-28), 1.86 (3H, s, H-21), 1.81 (3H, s,
H-29), 1.61 (3H, s, H-27), 1.34 (3H, s, H-26), 1.23
(3H, s, H-18), 1.04 (3H, s, H-19), 0.83 (3H, s, H-30);
PC-NMR (100 MHz, CsDsN) ¥#li W% 2. 3. &%

E1 &1 88X FIEEN HMBC 8% (H—C)
Fig. 1 Structure and key HMBC correlations (H—>C) of

compound 1

HRIRES, %A 2 h=LET B,
&Y 3: gt kEEm Ak, 1 AH
C30Hs204. ESI-TOF-MS m/z: 499.5 [M+Na]'.
'H-NMR (400 MHz, CsDsN) &: 5.60 (1H, t, J = 7.1
Hz, H-22), 1.99 (3H, s, H-28), 1.82 (3H, s, H-21), 1.45
(3H, s, H-27), 1.35 3H, s, H-29), 1.35 3H, s, H-26),

£1 &Y 18 NMR i
Table 1 NMR data of compound 1

/A On dc /A O dc
1 0.92 (1H, m), 1.59 (1H, brd, J= 12.0 Hz) 39.5 23 2.26 (1H, m), 2.42 (1H, m) 23.7
2 1.76 (1H, m), 1.85 (1H, m) 28.7 24 1.65(1H, m), 1.84 (1H, m) 443
3 347(1H,dd,J=10.2,53 Hz) 783 25— 69.5
4 — 40.0 26 136 (3H,s) 29.7
5 1.19 (1H, d, J = 9.6 Hz) 60.8 27 139(H,s) 29.9
6  4.56(1H,dd,J=9.6,2.5 Hz) 74.4 28 2.11 (3H,s) 32.1
7 1.96 (1H, m), 2.24 (1H, brd, J = 9.6 Hz) 46.2 29 136 (3H,s) 17.6
8 — 414 30 0.96 (3H, s) 16.9
9 1.54 (1H, m) 50.1 Gle

0 — 39.7 I 5.25(1H,d,J=17.2 Hz) 101.8
11 1.32 (1H, m), 2.03 (1H, m) 322 2 4.35 (1H, m) 79.4
12 3.76 (1H,m) 72.6 3 4.26 (1H, m) 78.6
13 2.03(1H,m) 50.6 4 4.17 (1H, m) 724
14— 50.8 5 3.91 (1H, m) 783
15 1.02 (1H, m), 1.44 (1H, m) 326 6 451 (1H, brd, J= 11.2 Hz), 4.63 (1IH, m)  63.1
16  1.23(1H,m), 1.74 (1H, m) 27.7 Rha

17 2.75(1H,m) 50.4 1" 6.60 (1H, brs) 101.9
18 1.25 3H, 5) 17.1 2" 4.80 (1H, brs) 723
19 097 (3H,s) 17.7 3" 466 (1H, m) 72.6
20 — 139.5 4" 434 (1H, m) 74.1
21 1.80 (3H, s) 13.0 5" 4.95(1H, m) 69.4
22 5.55(1H,t,J=13.6,6.9 Hz) 125.5 6"  1.77(3H,d,J=6.2 Hz) 18.7
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1.16 3H, s, H-18), 1.02 (3H, s, H-19), 0.97 (3H, s,
H-30); "*C-NMR (100 MHz, CsDsN) %#i W% 2.
S SCERIE Y, %A 3 Ol 3,60, 12B-14 -
E-20(22)-4%-3,6,12,25- DY, B4k &40 1 12 (T,
tEY 4: ABTEEMA, 3TN CisHeOso
ESI-TOF-MS m/z: 1 258.9 [2M-+NH,4]", 1 263.8 2M+
Na]'. '"H-NMR (400 MHz, CsDsN) 6: 5.28 (1H, t,J = 6.8
Hz, H-24), 5.11 (1H, brs, H-21a), 4.88 (1H, brs, H-21b),
5.04 (1H, d, J = 7.7 Hz, Gle-H-1), 2.07 (3H, s, H-28),
1.65 (3H, s, H-26), 1.60 (3H, s, H-27), 1.58 (3H, s,
H-29), 1.22 (3H, s, H-18), 1.03 (3H, s, H-19), 0.82 (3H,
s, H-30); ">C-NMR (100 MHz, CsDsN) ##i % 2. 3.
SHERRARED, DY 4 WA B RKs.

C36HgOso ESI-TOF-MS m/z: 1 263.8 [2M+Na]'.
'H-NMR (400 MHz, CsDsN) d: 5.47 (1H, t, J = 6.9
Hz, H-22), 5.21 (1H, t, J = 7.2 Hz, H-24), 5.02 (1H, d,
J=17.7 Hz, Gle-H-1), 2.07 (3H, s, H-28), 1.79 (3H, s,
H-21), 1.60 (3H, s, H-26), 1.60 (3H, s, H-27), 1.56
(3H, s, H-29), 1.22(3H, s, H-18), 1.03 (3H, s, H-19),
0.81 (3H, s, H-30); "C-NMR (100 MHz, CsDsN) %
WL 2. 3. SSGHIE", %Setam s AN
2 B1F Rhyo

wEY 6: AL EEBEA, TN
C37Hg:019. ESI-TOF-MS m/z: 689.6 [M+Na]", 665.6
[M—H] . 'H-NMR (400 MHz, CsDsN) 8: 5.72 (1H,
m, H-22), 5.04 (1H, d, J = 7.7 Hz, Glc-H-1), 3.46 (3H,

& 5. At el Ak, TN s -OCH;),2.08 (3H, s, H-28), 1.91 (3H, s, H-21), 1.61
x2 kAW 2~9 HiBsHH "C-NMR 17
Table 2 "*C-NMR data of aglycone of compounds 2—9
{30A 2 3 4 5 6 7 8 9

1 39.5 39.4 39.5 39.5 39.5 39.4 39.3 39.3

2 28.7 28.2 28.0 28.8 28.0 28.2 26.8 26.8

3 78.5 78.4 78.6 78.6 78.6 78.4 89.0 89.0

4 40.3 40.4 40.4 40.4 40.4 40.4 39.8 39.8

5 61.4 61.9 61.5 61.5 61.5 61.9 56.5 56.5

6 80.0 67.7 80.1 80.1 80.1 67.7 18.5 18.5

7 453 47.7 45.4 45.4 45.4 47.7 35.4 354

8 413 415 413 41.4 41.4 414 40.2 403

9 50.1 50.5 50.7 50.6 50.9 50.6 483 50.9
10 39.7 39.5 39.8 39.8 39.8 39.5 37.1 37.1
11 322 32.7 328 32.6 329 32.8 32.6 323
12 71.8 72.6 72.5 72.6 722 72.5 72.5 72.6
13 50.6 50.7 52.1 50.4 50.7 52.2 52.5 50.5
14 50.8 50.9 51.2 50.7 50.9 51.2 51.3 51.1
15 325 323 32.5 323 32.6 32.7 32.7 32.7
16 27.8 32.0 30.7 275 29.1 30.8 30.8 28.0
17 50.4 50.5 483 50.9 512 483 50.9 50.8
18 16.8 16.5 17.4 17.4 17.4 17.5 15.8 16.5
19 17.6 17.1 17.8 17.8 17.8 17.7 16.5 16.6
20 139.5 139.5 155.5 140.2 146.8 155.5 155.6 140.2
21 13.0 13.1 108.2 13.1 14.0 108.2 108.2 13.2
22 125.5 125.7 33.8 123.2 123.6 33.9 33.9 123.2
23 23.6 23.7 27.1 28.0 78.0 27.1 27.1 27.5
24 442 443 125.4 123.5 65.7 125.4 125.4 123.5
25 69.5 69.5 131.2 131.5 58.7 131.3 1312 131.3
26 29.7 29.8 25.8 25.7 24.7 25.8 25.8 25.7
27 29.9 30.0 17.4 17.8 193 17.8 17.8 17.8
28 31.6 28.8 31.7 31.7 31.8 31.9 28.2 28.2
29 17.3 17.7 16.4 16.4 16.4 16.5 16.6 15.9
30 16.3 17.5 16.8 16.8 16.8 17.1 17.0 17.1
23-OCH, 55.7
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£3 k&2, 4~6. 8F0 9 HEHEEHH PC-NMR #iE
Table 3 '3C-NMR of sugar of compounds 2, 4—6, 8, and 9

20s 2 4 5 6 20s 8 9
6-Glc 3-Gle
Iy 105.9 1060 106.0 106.1 [ 1’ 1052 1052
2 754 755 755 155 || 2 83.6 836
3 795 797 197 197 | 3 783 783
4 75 719 719 719 || 4 717 117
5 780 781 782 182 | % 780 780
6' 63.0 631 631 6316 62.8 628
1" 106.1  106.1
2" 772 712
3" 784 184
4" 77 117
5" 781 782
6" 629 629

(3H, s, H-29), 1.43 (3H, s, H-27), 1.33 (3H, s, H-26),
1.26 (3H, s, H-18), 1.05 (3H, s, H-19), 0.84 (3H, s,
H- 30) BC-NMR (100 MHz, CsDsN) %# .2 2. 3.
S ScakE™, Stk 6 =LA Ta.

WEWT: ABICE TR R, /\¥ﬁfl C30H5003.
ESI-TOF-MS m/z: 497.5 [M+K] . 'H-NMR (400
MHz, CsDsN) 6: 5.29 (1H, m, H-24), 5.14 (1H, brs,
H-21a), 4.90 (1H, brs, H-21b), 1.99 (3H, s, H-28),
1.66 (3H, s, H-26), 1.59 (3H, s, H-27), 1.44 (3H, s,
H-29), 1.16 (3H, s, H-18), 1.01 (3H, s, H-19), 0.97
(3H, s, H-30); "*C-NMR (100 MHz, CsDsN) %4
W% 2. ZECIIE", LEkam TR
3B,60,12B-1%#4-20(21),24- —4%5-3,6,12- =1, Hik
EW 4 T T,

&Y 8: AL ERK K, »T AN
C4H7015 - ESI-TOF-MS m/z: 784.5 [M+ NH,]",
1533.9 [2M+H]", 1551.0 [2M+NH,]". 'H-NMR
(400 MHz, CsDsN) &: 5.28 (1H, m, H-24), 5.14 (1H,
brs, H-21a), 4.90 (1H, brs, H-21b), 5.36 (1H, d, J =
8.0 Hz, Gle-H-1"), 4.90 (1H, d, J = 7.5 Hz, Glc-H-1"),
1.65 (3H, s, H-18), 1.56 (3H, s, H-26), 1.29 (3H, s,
H-27), 1.10 (3H, s, H-28), 1.01 (3H, s, H-29), 0.95
(3H, s, H-30), 0.81 (3H, s, H-19); “C NMR (100

MHz, CsDsN) ¥ W% 2. 3. S ocikikE®™, %
EEY 8 WA BT Rko
tha 9. At LM A, TN

C4H70012. ESI-TOF-MS m/z: 767 5 [M+H]",
[M+NH,]", 789.5 [M+Na]".

784.5
H-NMR (400 MHz,

CsDsN) d: 5.49 (1H, t, J = 6.4 Hz, H-22), 5.21 (1H, t,
J=6.9 Hz, H-24), 5.36 (1H, d, J = 7.8 Hz, Glc-H-1"),
491 (1H, d, J = 7.6 Hz, Glc-H-1"), 1.81 (3H, s, H-21),
1.61 (3H, s, H-26), 1.57 (3H, s, H-27), 1.28 (3H, s,
H-28), 1.10 (3H, s, H-18), 1.01 (3H, s, H-19), 0.95
(3H, s, H-30), 0.81 (3H, s, H- 19) BC-NMR (100
MHz, CsDsN) ¥ufli W3 2. 3. S cmkifiat,
Yt 9 9 NS EH Reso

SE Ik
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