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A new triterpenoid saponin from leaves of Panax japonicas var. major
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Abstract: Objective To study the chemical composition from the leaves of Panax japonicus var. major. Methods Column
chromatographies (including macroporous resin, silica gel, Sephadex LH-20 and ODS) and semi-preparative HPLC were used to
separate the constituents. The structures were elucidated by the analysis of spectral data and chemical properties. Results Three
compounds were isolated and elucidated as dammar-20(21),24-diene-3f,6a,12p-triol (1), dammar-20(22) Z,24-diene-3p,6a,12p-triol
(2), and 3-O-[-B-D-glucopyranosyl-(1—2)-p-D-glucopyranosyl]-20-O-[-B-D-xylopyranosyl-(1—6)-p-D-glucopyranosyl]-23 E,25-diene-
20(S)-protopanoxadiol (3). Conclusion Compound 1 and 2 was obtained from the plant for the first time. And compound 3 named as
majoroside Z is a new triterpenoid saponin.
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12B-triol s 1]+ 20(22)Z,24-1% ¥ — I -3B,60,12B- — [
[dammar-20(22)Z,24-diene-3p,6a,12B-triol, 2]. 3-O-
[B-D- Wit Wi 7] %] B -(1—2)-B-D- ML e 7 %5 4k 1-20-0-
[B-D-ML M AHE-(1—6)-B-D- N IR 761 % B 1-23 E,25- 4
20(9)- i NS I (3-O-[-B-D-glucopyranosyl-(1—2)-
B-D-glucopyranosyl]-20-O-[-B-D-xylopyranosyl-(1 = 6)--

D-glucopyranosyl]-23 E,25-diene-20(S)-protopanoxadiol,
3. H, AW 2 NEIRMEEY) B
2, WEW 3 AFET, mHNKTSH Z
(majoroside Z). &) 1~3 &5M WK 1.

1 KEY1~3 %
Fig. 1 Structures of compounds 1—3
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XTS5 SRS SERSC CIESRHMCROBGERT):
WFH-203 =55 A (LR RISk A R A
] ); Burker AVANCE 500 BYAZ R 3R A% CHifi
Burker A ] ); Quatrro Fii{¢ (Micromass A @) );
LC3000 7 w28l ta A CIE st GFn@ EA R A
7)), YMC-Pack Pro Cyg il & a4 (250 mmX 10
mm, 5 pm); D-101 RALRFIBRAE (R TT R4 T
I FEERERER (100~200. 200~300 H) Hl
FEOiERER G (B BlRERTEA): ODS
(HA YMC A7), Sephadex LH-20 #f (Pharmacia
AT THIRERR HSGFsq CBHATL KRR K IEH
BRL 2N 7] ) o AR SR it AR 220 D R R B ) 23 B
A A Al

Z5M4T 2011 4 8 FRTBRvGJEE R Bl AEE
SRR G Hh R 2 e AR 24 U = F 4k U v 4 S T4
NETZ Panax japonicus C. A. Mey. var. major
(Burk) C. Y. Wu et K. M. Feng MM, HMh5sA
(278201108 BLLRAFT-BRIG P B2 2 B bR AR
2 REENE

ST Ske, H 8 fifi 70% LHE R

B3R, BIR 1S he BIFREUK, BEIRGEHEE
700 g. FREEUYILLIE SRR, 4 D-101 KL
BEEAR i (2 kgD A BB, ARIKFHZK K 30%- 70%-
95% L BELEL, WEE 70% L EELE i 0 X TR B
105 go B 80 g, RAIRERAE IS, L&
FE-FIEE-K (1:0:0—0:1:1) BAREEUEm, &
TLC &, A2 10 M5 (A~D. ¥
Moy A (312 @) HHATHERRKE iG> 85, LA -
BERR ClE (1 2 0—>0 & D BREESENL, 43 Fr. A-1~A-5,
K] Sephadex LH-20 #Ef& il FEXT Fr. A-3(1.17 g)
orEsalith, DL AR R FEECL ¢ DY, 15 Fr. A-3-1~
A-3-6. Hih, Fr. A-3-3(235 mg) 4 HPLC ] 4 (85%
HEE, BEMAEY 1 (17 mg, =285.2 min) F12
(40 mg, (r=289.5 min). 414> K (4.54 g) %4 Sephadex
LH-20 B E1EHE5 5, DLFREREMAS Fro K-1~
K-6. Fr. K-4 (2.36 g) % ODS JFJitk: it (H -
/K 30 1 70—75 :25) 5 Fr. K-4-1~K-4-5. HH,
Fr. K-4-4 (355 mg) 4 SP-HPLC #l4 (57%H ),
BEEY 3 (28 mg, (r=47.3 min).
3 HmEE

WEW 1: AEIEE AR (MeOH), mp 223~
225 ‘C. Liebermann-Burchard ¥ £ FH 1, Molish
SN BT, 20%B0 R - £, B B 58 41 5. ESI-MS m/z:
481 [M+Na]", 457 [M—H]"; 7£ "C-NMR i -4 30
MRS, SEmat. S0 L uE ] L iz &
P15 73N CioHsoO3. 7£ "H-NMR it 537X 4 7
AL B FHRAHEE S 60 0.97 (BH, s, 30-Me),
1.01 (3H, s, 18-Me), 1.15 (3H, s, 27-Me), 1.45 (3H, s,
29-Me), 1.59 (3H, s, 26-Me), 1.65 (3H, s, 19-Me),
2.00 (3H, s, 28-Me); {EMKH XA 1 A~ =B XU
JRF 0 5.26 (1H, brs, H-24) F1 1 4> UL B0 5
T 0 490 (1H, s, H-21). § 5.14 (1H, s, H-21); £
BC-NMR it AH R A 7 AN 9IS7 B R R AR S
5: 16.5 (C-29), 17.1 (C-30), 17.5 (C-27), 17.7 (C-18),
17.7 (C-19), 25.7 (C-26), 32.0 (C-28). 5 CHREE Lk
X ZA A IR E R = R R A . AR 6
67.7 (C-6) %At DEPT &+ i) I RERFIEHENZ A 54
NIFANS ZERA R =i 2. 72 PC-NMR
H 4 NGAE S, TFEEEIX 4 MRS 5 7C DEPT i
o BRI R N 0 108.2 (C-21), 1253 (C-24),
131.2 (C-25), 155.5 (C-20), FF5 SCHREdE Lu X
2 AP AEIZN E YISO b 2 4500 (R
D 5cirdEA 0, e a1 8 20021),24-
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£1 wE&®W 1 2 89 "CNMR #iE (125 MHz,
pyridine-ds)
Table 1 C-NMR (125 MHz, pyridine-ds) data for

compounds 1 and 2

dc dc

Wy ————  Wf
1 2 1 2
1 394 395 16 30.8 28.4
2 282 28.1 17 48.2 51.1
3 78.5 784 18 17.7 17.7
4 404 404 19 17.7 17.1
5 61.9 618 20 155.5 139.7
6 67.7 677 21 108.2 20.0
7 477 477 22 33.9 123.8
8 414 414 23 27.1 27.1
9 50.6  50.5 24 125.3 124.5
10 39.5 404 25 131.2 130.8
11 32.7 327 26 25.7 25.7
12 72.5 725 27 17.5 17.4
13 522 511 28 32.0 32.0
14 512 512 29 16.5 16.5
15 32.6 326 30 17.6 17.6

IR T E-3B,60,12B- =%

EY) 2: B IGEEK AR (MeOH), mp 226~
228 °C. Liebermann-Burchard < 2 [H:, Molish
SN R, 20% MR- £ B 2R 40t . ESI-MS m/z:
481 [M+Na]", 457 [M—H]"; 7E "C-NMR i -4 30
MAE T, GEmaE. S0 KR T DA iz Ak A
W5y RN CaoHseO3. 7E 'H-NMR 537 X A 8
AL B FRAEE 5 00 1.01 (3H, s, 30-Me),
1.02 (3H, s, 19-Me), 1.16 (3H, s, 18-Me), 1.44 (3H, s,
29-Me), 1.62 (3H, s, 27-Me), 1.65 (3H, s, 26-Me),
1.92 (3H, s, 21-Me), 1.99 (3H, s, 28-Me); FEMKIH XA
2 AZ=HURHIA R T 6 5.26 (1H, dd, J = 7.2, 14.5
Hz, H-22) #15.71 (1H, brs, H-24), 7£ *C-NMR %
FHR LA 8 AL L i FH#-1E(E 5 6: 16.5 (C-29),
17.1 (C-19), 17.4 (C-27), 17.6 (C-30), 17.7 (C-18),
20.0 (C-21), 25.7 (C-26), 32.0 (C-28). 5 HREHE L
X, ZAAEYINE I =R B R A Y. R
5 67.7 (C-6) J¢7F DEPT i ) B B AR AEHE H 224k
EMRNIENS =R e B = 2 A . TR
PC-NMR 14 4 MERES, HEEEIX 4 MEE
51 DEPT 1% [ EERHEAJE A 6 124.5 (C-22),
124.5 (C-24), 130.8 (C-25), 139.7 (C-20), F53CiHk

s XA 2 X XU A0 AE AL &P 1) S8
F. MR¥E 6 5.26 (1H, dd, J = 7.2, 14.5 Hz, H-22)
J=14.5 Hz a] LU H 20(22) XU RN Z #)
RILOL, Hopl il s M (R 1D 5ocmkipig s A — g,
W SE N 20(22)Z,24-15F —J75-3p,60,12B- =%

& 3: HEJEE TR K (MeOH), mp 234~
235°C, ESI-MS m/z: 1099 [M+Na]" (IEE PR,
HR-ESI-MS 25 tH#E5r B I m/z: 1 099.566 2 [M+
Na]” GHFEAE N 1099.566 5), 43T RN Cs3HggOns0
Liebermann-Burchard v 5 FH 14, Molish M 5 FH
P, 20%i2- LB AR 40, R SN =0
RS R TR KA I 2] 56 2 B AN AR o

£ "H-NMR % 537 X 47 7 ANRST 5 R 1AL
55 0:0.86 (3H, s, Me-19), 0.90 (3H, s, Me-30), 1.00
(3H, s, Me-18), 1.11 (3H, s, Me-29), 1.32 (3H, s,
Me-28), 1.60 (3H, s, Me-21), 1.93 (3H, s, Me-27), 7
BC-NMR 1 AR R 7 AN RL LR TS S
5:16.3 (C-18), 16.7 (C-19), 17.0 (C-29), 17.6 (C-30),
19.5 (C-27), 23.8 (C-21), 28.5 (C-28). fEMKIHXH 2
N=BARGEEFT T 6.14 (1H, m, H-23) 1 6.46
(1H, d,J=15.7 Hz, H-24) 1 1 A BRI 2 T
04.91,5.06 (2H, m, H-26). 2 X X5 5 0: 128.0
(C-23). 135.6 (C-24) F1 143.1 (C-25). 115.3 (C-26).
W ZAL S "TH-NMR #1 PC-NMR iR 5 A& 2
T ORb TR, BB TGS R A I
'"H-NMR A1 PC-NMR 4 A7, HAx 885 56 e A A .
7 '"H-'H COSY & (& 2), H-23 5 H-22 I H-24
Sy B, 1 H, £ HMBC &+ (& 2), H-24
5 C-23. C-25 1 C-26 73l HBLEFEAH G, H-27 5
C-24. C-25 F C-26 73l HBLIEFEAHSG, H-21 5
C-17. C-20 A1 C-22 43 A B REAH G, AT 8

'H-'H cosy

HMBC ——
E2 L& 389 'H-"H COSY #1 HMBC i%
Fig. 2 Key 'H-'HCOSY and HMBC correlations of

compound 3
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TBERERN . 8 H-24 A HEECN 157
Hz " LAf33] C-23 5 C-24 Z AN, 7
NOESY i (F3) 1, H-26 5 H-24 F1 H-27 435 H
P FEARSE, H-23 F1 H-27 20 5 P AEAE e, A
MHES H 25(26) A iy XUEEE I E ]

B 7 REIE(E 54N, 78 PC-NMR #SEHIILT 2
M HEMIEZ NG S, il HSQC. HMBC
WX 2 NSEMENRE S 2 MHEN 6 89.5
(C-3) H183.8 (C-20). it%f PC-NMR. 'H-NMR.
'H-'"H COSY. HSQC. HMBC #1 NOESY ###T fi#
Wt EATE *C-NMR #1 "H-NMR (#1547
TIHE (£2). £ HMBC & 2or 1 ANPE3E i

B3 &% 3 /) NOESY HHXi%

Fig.3 Key NOESY correlations of compound 3
EFRT55 6492 (1H,d,J=7.6 Hz, Glc'-H-1) 56
89.5 (C-3) fEAEILFRAHIR, | MHERE IR 115 5
55.16 (1H, d, J = 8.5 Hz, GIc>-H-1) 5 ¢ 83.8 (C-20)
FEAEIEREAH R (B 2). Ph RS BFRIRA 2 MHERE
Ui B2 5 1A G 3 LB AT 20 BLBR 43 il A7 AE I FE AR
K, RUZALEYIHN 3,20-0 XU .

%2 LA 3 8 'H-NMR F1 “C-NMR ##E (500 MHz/125 MHz, pyridine-ds)
Table 2 'H-NMR (500 MHz) and *C-NMR (125 MHz) data for compound 3 (pyridine-d;)

TR o dc TR On dc
1 0.79 (m), 1.52 (m) 39.6 3-0-Glc'-1 4.92 (d, J=17.6 Hz) 105.5
2 1.82 (m), 2.21 (m) 27.0 2 4.26 (m) 83.8
3 3.27(dd, J= 4.4, 11.7 Hz) 89.5 3 4.28 (m) 78.5
4 — 40.1 4 4.37 (m) 72.1
5 0.71 (m) 56.8 5 3.96 (m) 78.8
6 1.40 (m), 1.51 (m) 18.9 6 4.48 (m), 4.58 (m) 63.1
7 1.23 (m), 1.51 (m) 355 Glc™1 5.38(d,J=7.7 Hz) 106.4
8 40.4 2 4.16 (m) 77.6
9 1.37 (m) 50.6 3 4.27 (m) 79.1

10 — 373 4 4.18 (m) 72.0
11 2.01 (m) 31.1 5 4.15 (m) 78.6
12 4.04 (m) 70.9 6 4.36 (m), 4.58 (m) 63.3
13 2.07 (m) 50.0 20-0-Gle>-1 5.16 (d,J= 7.7 Hz) 98.7
14 — 51.9 2 3.96 (m) 75.4
15 1.57 (m), 0.98 (m) 31.0 3 4.18 (m) 79.3
16 1.86 (m), 1.47 (m) 272 4 4.20 (m) 71.8
17 2.45 (m) 52.3 5 4.04 (m) 772
18 1.00 (s) 16.3 6 4.34 (m), 4.73 (m) 70.3
19 0.86 (s) 16.7 Xyl-1 4.96 (d, J= 7.2 Hz) 106.1
20 — 83.8 2 4.03 (m) 75.3
21 1.60 (s) 23.8 3 3.92 (m) 78.4
22 3.18 (m), 2.89 (m) 40.8 4 4.05 (m) 70.9
23 6.14 (m) 128.0 5 3.72 (m), 4.34 (m) 67.4
24 6.46 (d, J = 15.7 Hz) 135.6

25 — 143.1

26 4.91 (m), 5.06 (m) 115.3

27 1.93 (s) 19.5

28 1.32 (5) 28.5

29 1.11 (s) 17.0

30 0.90 (s) 17.6
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£ PC-NMR % 7R A 4 MBS (1 L 45 5
5 98.7. 105.5. 106.1 #1106.4, 7£ 'H-NMR i &
TN 4 MHER AL ES 5 0 4.92 (1H, d, J = 7.6 Hz,
Glc'-H-1), 496 (1H, d, J = 7.2 Hz, Xyl-H-1), 5.16
(1H, d, J = 8.5 Hz, Gl¢*>-H-1), 5.38 (1H, d, J= 7.7 Hz,
Glc*-H-1),

g s PC-NMR. 'H-NMR. 'H-'H COSY.
HSQC. HMBC il NOESY 3Tt K 4 ShEdE
A BC-NMR #1 'H-NMR (115 5347 T HJE (%
2o GEENEDEZRKME . IR = A
BRI A E A, RS RS 2 f
RN - B-D-ML R 51 225 B5 AN B-D-MHkFg AHE , B B-D-
WL H %6E (1H, d, J = 7.6 Hz, Glc'-H-1)+ B-D-ML/H
AW (1H, d, J=8.5 Hz, GIc>-H-1). B-D-Mt Mm% %
B (1H, d, J = 7.7 Hz, GIc*>-H-1) 1 p-D-ML I AR
(1H, d, J=7.2 Hz, Xyl-H-1).

XPIZAL B AT BR KA B AT A A R G 2 1Ak
FEY, GC b &R B R IS B =1,
gE RSz SIS A RENIZRECN DEEIFER D-
A, T HELBIA 3 1. FAREARE BT S
EWIRVENIRE, B Z A YT L
RN ERTR .

HMBC & 7R, 3-O WEEEH, B-D-Hit Wi 5] %) b
[ HEA 6 4.92 (1H, d, J = 7.6 Hz, Glc'-H-1) 5iF
TG I 89.5 (C-3) fAIEIARAHIE, B-D-tk iR ) 2] B (1)
RS 6 5.38 (1H, d, J = 7.7 Hz, GIc*-H-1) 5 B-D-
ML & B 0 83.8 (Glc'-C-2) fEAEmE %, 1
20-O WEEE,  B-D-NH R 225 B Y i 2 0 5.16 (1H,
d, J = 8.5 Hz, GIc>-H-1) 5% 7t 0 83.8 (C-20) f7fE
WEFRAHSG, B-D-MEmGAKE I m FE 4 0 4.96 (1H, d, J =
72 Hz, Xyl-H-1) 5 pB-D-t i % % B 6 70.3
(GIc>-C-6) TFEAEIEIEAH S5 . AN, 76 0 3.27 (1H, dd,

J=4.4,11.7 Hz, H-3) 5 B-D-NH 5] 2 0% (1) s I 55k O
105.5 (Glc'-C-1) fELEITFEMISE, B-D-MLIHEH &K o
4.26 (1H, m, Glc'-H-2) 5 B-D-nH I #81 2 1 1) s HE e
9 106.4 (GIc>-C-1) FFAETREATE; B-D-IL 71 %7 4%
5434, 64.73 (2H, m, GIc’-H-6) 5 B-D-RLIGABE
Ui K 6 106.1 (Xyl-C-1) fF/EIZFEMIE (B 3). M
TR SE BB AR T e R B . B EE L i
A BT .

ZE LR, B 3 %€ N 3-0-[B-D-M I #i &

Bt -(1—2)-B-D- Lt T 4] %) 4l 1-20-O-[ B-D- Pt e 7] %

i -(1—6)-B-D-FR I AHH]-23E,25- —J#5-20(S)- AN S

TR, R 1 ANETRR I R = R R A, A

HRNBRTZH Z (majoroside 7).
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