AEIMRPH=MRUEMESERE
B EIHE RIW OXGk £EF BAE BAR REF O EeR (BAIFESAY HEHLGEW
ERRAARERERE BALEFHRREGNABNAERARERALRE  %/RIE 150040)

i E BW: 28FL L8R amRRRY P ik 200 Y, Ak RAF O EEER SRR EERTRANGLT S
% 4% A ' H-NMR " C-NMR \HSQC #= HMBC % 3% # 5 F 4%, 454 ESI-MS i s 2 3t o F 4 #, SR MR Zm Ry F 5
B1F3] 8 A=k £ S, 4 A 5 A 22-a-hydroxychiisanogenin (1) ,chiisanogenin (2) ,3-oxo-24-methylenecycloartan (3) , mangif-
eronic acid (4) ,isomangiferolic acid (5) , 738 (6), OHAsEE (7), GHEARR (8), G5t AWM 345 A B KRNI InE P4
%43,

KR ERAERR 5B BT ERS
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Isolation and Identification of Triterpenoids from Acanthopanax Sessiliflorus Fruits

Meng Yonghai, Wang Xinwei, Wu Qiong, Wu Gaosong, Jiang Hai, Zhai Chunmei, Yang Chunjuan, Song Yang, Wang Zhibin [ Hei-
longjiang University of Chinese Medicine, Key Laboratory of Chinese Materia Medica ( Ministry of Education) , Heilongjiang Key Labora-
tory of TCM Pharmacodynamic Material Bases,Harbin 150040, China ]

ABSTRACT Objective: To isolate and identify the structures of triterpenoids from the extract of Acanthopanax sessiliflorus fruits.
Methods: The chemical constituents were systematically isolated by column chromatography and liquid chromatography, and their struc-
tures were determined by spectral data including ' H-NMR, " C-NMR, HSQC and HMBC combined with ESI-MS. Results: Totally 8 trit-
erpenoids compounds were isolated and identified from Acanthopanax sessiliflorus fruits, 22-q-hydroxychiisanogenin (1), chiisanogenin
(2), 3-ox0-24-methylenecycloartan (3) , mangiferonic acid (4) , isomangiferolic acid (5) , oleanolic acid (6) , betulin (7) and betulin-
ic acid (8). Conclusion: Compound 3, 4 and 5 are obtained from Acanthopanax genus for the first time.

KEY WORDS  Acanthopanax sessiliflorus fruits ;Isolation; Identification; Chemical constituent

SEAE LN Acanthopanax sessiliflorus , X 44 TN EZ Miq. FE° ) A4S TR B2 24, S TN B B Sk Yk
RS, Ry TNFE} Araliaceae TUJNJE Acanthopanax W2 — MR HIAZY, R IO AR . B2
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PRI IR, B R K A R R B 25 A T
2. RS 2T R IR A P, TT
REARRL O I 38700 A 238, 36 LA — & YL IR 1 1)
S0 RS S 2R PSR, KA N 25
FHBEIE SO IR I rp =5 28 i3 AT IR, 20 B
8 DALY, I NMR F1 MS X 4544 3E4 T
TXE, 73 0h 22-a-hydroxychiisanogenin (1), chiisa-
nogenin (2 ), 3-oxo-24-methylenecycloartan (3 ), man-
giferonic acid (4) ,isomangiferolic acid (5) ,FFERER
(6) , FAHERREE (7), FIMERIR (8). fbEW 1 ~8 1Y
St 1,
R CEr

JNM-LA270, INM-ECA 600 #% i 3t 41 5t 1% {X
(TMS K5, B4 Joel 23 %]), ACQUITY U ItraPer-
formance LC™ & 4% ( 2£ [ Waters 22w ) , HPLC ¢
(LC-10AT % | LC-6AD #3332, Anastar {6, T f; ,
H 7K Shimadzu 23] ) , #il 45 3% 4 COSMOS 1L 5C -
PAQ(250 mm x 20 mm i.d. HZ Nacalai AH]),
A% ik B ( BW-200, H A% FujiSilysia 23 5], 40 ~ 106
um) , JZ 4 ODS ( Chromatorex ODS DM 1020T, H A<
FujiSilysia 22 ], 71 ~ 154 pm) , )2 @3 CIEAI U]
i, Silicagel60F254 , 78 [ Mer-ck 2\ #),0.25 mm) , JZ
AR A (F254S, $8 [ Merck 24 7] ,0.25 mm) , 32
BAKHI[10 g - L7 Ce(S0, ), ARFMCH 10% [HHi
PRI, HAt SR 28 S A i, AR USRI B T
LT R T B ] 2 355 DR 2R o e i Ol B T F
K], R S 25K R AR A T

PRHTCIE R AL TN A sessiliflorus FSRSL
2 HFEEHER
2.1 REBLH5H

WS RTINS kg) FH 75% 1) 2B Wk fal
TP 3 U, BRI T b, SRR 5 0F , U4
13 OIS (400 g) o SRR A SR LT IE
THEAE IR SRR TR (T8 ) o LFRCFEFHEIR
WA OGS, IR CBE- CBROHR(20 21~ 1 :1)
AN -HEE(10 1~ 1 1) B EESEATTRME, F TLC £
A PRAFR] 12 MR (Fr. 1-12) o Fr. 7(301 mg) £/
AH ODS(HIEE-7K, 1 :10 ~ 10 : 1), H] TLC ¥y #¥ J5 3k
550 Fr. 7-1 ~ Fr.7-6 % Fr. 7< 3/ HPLC(MeCN : H,
0=35:65), 12511644 3(29.4 mg, 1,41.Tmin) .4
(6.9 mg, t;43.5 min) Ff1 5(10.5 mg, ¢,47.3 min),
Fr.8(405 mg) £ AH ODS (I fiEE-7k, 1 :10 ~1 :10) ,
F TLC ¥ 2% )5 3845 %] Fr. 8-1 ~ Fr. 8-9 % Fr. 8-8 it
HPLC(MeOH : H,0 =65 :35) B 259 1(11.0
mg, t,25.6 min) 1 2(7.9 mg, ¢,27.8 min), Fr.9
(700 mg) 22 AH ODS ( FHfiE-7/K, 1 : 10 ~1 :10),
TLC ¥ %5 5 38 5 %] Fr. 9-1 ~ Fr. 97, % Fr. 9-5
HPLC (MeOH : H, 0 =60 : 40) 3 | L & ¥ 6
(22.8 mg, t329.2 min) .7(9.8 mg, t335.5 min) F1 8
(7.8 mg, t;30.1 min),
2.2 ZHMERE
2.2.1 a1 s (R E) ,ESI-MS m/z 523
[M+Na]*, "H-NMR (400 MHz, C,D,N) §: 3.53
(1H, d, J =7.9 Hz, H1B),3.06 (1H, d, J =

26

S COOH

7 R1:CH20H
8 R;=COOH

B1 L&MW1 ~8 M

767
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14.9 Hz, H2«),2.37(1H, d, J =7.9, 14.9 Hz, H-
2B),2.61(1H, d, J =12.9 Hz, H-5a) ,2.53(1H, m,
H9),4.59 (1H, m, H-11), 3.11 (1H, m, H-13),
1.45(1H, m, H-18),3.50 (1H, m, H-198), 4.77
(1H, d, J =2.1 Hz, H-22B) ,4.87(1H, brs, H-23a) ,
4.85(1H, brs, H23b),1.73 (3H, s, H24),0.96
(3H, s, H-25),1.04(3H, s, H26),1.23(3H, s
27),4.84 (1H, br. s, H29a),4.77 (1H, brs, H-
29b) 1.98(3H, s, H-30), " C-NMR %#w )@ W3
1, 25 ujéﬂtﬁ%'ﬁiﬁi R — B T E A
AW 1 Ay 22-a-hydroxychiisanogenin ,
2.2.2 fbéaa2 JofsHE(HEE) ESI-MS m/z 507
[M+Nal]*, "H-NMR (400 MHz, C,D,N) §: 3.59
(1H, d, J=7.9 Hz, H-1),2.96(1H, d, J =14.8 Hz,
H-28),2.91(1H, dd, ] =6.4, 14.8 Hz, H2a) ,2.74
(1H, d, J =7.9 Hz, H9),4.55(1H, ddd, J =8.8,
8.8, 8.8 Hz, H-11),1.74 (1H, m, H-158),1.24
(1H, m, H-15a),2.49 (1H, m, H-168),1.74(1H,
m, H-16a),1.63 (1H, dd, J =11.0, 11.0 Hz, H-
18),3.50(1H, ddd, J=4.6, 11.0, 11.0 Hz, H-19),
2.33(1H, m, H21a),1.31 (1H, m, H-218),2.30
(1H, m, H-22¢),1.50 (1H, m, H-228),5.08 (1H,
H-23a),5.00 (1H, s, H23b),1.92(3H, s, H-
24),0.92(3H, s, H25),0.96(3H, s, H-26),1.08
(3H, s, H27),4.77(1H, d,J =2.2 Hz, H-29a),
4.65(1H, d,J =2.2 Hz, H-29b),1.69 (3H, s, H-
30), “C-NMR $iIHJE W3 1. Z54 Dk 8 53
Bk BRI A — B MO E RS 2 4 chiisanogenin,,
2.2.3 a3 HEBA,ESI-MS m/z 461 [M +
Na]*, "H-NMR (400 MHz, CDCL,) §: 1.85(1H, m,
H-la),1.52(1H, m, H-18),2.70(1H, ddd, J =2.3,
6.7, 14.2 Hz, H2B),2.26 (1H, m, H2a),1.67
(1H, m, H-5),1.52(1H, m, H-6«),0.93(1H, m,
H-68),1.35(1H, m, H-78),1.21 (1H, m, H7a),
1.56(1H, m, H-8),2.02(1H, m, H-11a),1.15(1H,
m, H-118),1.62 (2H, m, H-12),1.30(2H, m, H-
15),1.90 (1H, m, H-16a),1.28 (1H, m, H-168),
1.59(1H, m, H-17),1.07(3H, s, H-18),0.79(1H,
d, J=3.6 Hz, H-19b),0.59(1H, d, J=3.6 Hz, H-
19a),1.38(1H, m, H-20),0.90(3H, J =2.4 Hz, H-
21),2.10(1H, m, H-23b),1.85(1H, m, H-23a),
2.20(1H, m, H25),1.02(3H, d, J =3.6 Hz, H-
26),1.04(3H, d, J =3.6 Hz, H-27),1.10(3H, s
H-28),0.91(3H, s, H-29),1.00(3H, s, H-30) ,4.72
(1H, d, J = 1.2 Hz, H3la),4.67 (1H, d, J =

4

1.2 Hz, H-31b), "C-NMR $#EH)g@ W3 1. ZE5 U
R SR R e A 3 R 3-
ox0-24-methylenecycloartan,,

F1 &4 1~8 K" C-NMR %4E (400 MHz)

Position 1 2 3 4 5 6 7 8

1 71.8 75.5 33.4 33.5 28.1 38.3 38.7 39.3
2 38.8 37.5 37.4 37.6 29.9 27.1 27.4 28.3
3 176.7 173.0 216.4 215.0 76.7 78.9 79.0 78.1
4 148.1 146.9 50.2 50.2 40.5 38.7 38.9 39.5
5 48.5 49.1 48.4 48.5 453 55.1 55.3 55.9
[§ 27.1 245 21.5 21.6 20.6 18.2 18.3 8.8
7 33.3 32,4 28.1 26.0 25.4 33.0 34.2 34.8
8 43.0 41.5 47.9 47.9 48 39.2  40.9 41.1
9 44.7 43.8 21.1 21.0 20.0 47.6 50.4 51.0
10 44.8 43.8 259 267 2.9 37.0 37.3 37.5
11 71.7 71.2 26.7 27.0 26.5 23.3 20.8 21.2
12 34.2 32,0 32.8 33.0 32.9 122.6 25.2 26.1
13 35.9 35.0 45.3 45.6 47.1 143.5 37.2 38.6
14 42.6  41.9 48.7 48.9 48.8 41.5 42.7 42.8
15 29.7 30.3 34.9 36.4 358 27.6 27.1 31.2
16 27.1 32.0 25.7 28.4 29.7 22.8 29.2 32.9
17 62.9 56.0 52.3 52.5 52.2 46.4 47.8 56.6
18 50.7 47.0 18.1 18.3 18.1 40.9 47.8 47.7
19 44.8 50.2 29.6 29.3 30.4 45.8 48.8 49.7
20  151.2 149.0 36.1 36.4 36 30.6 150.5 151.3
21 41.8 29.2 18.3 18.4 18.1 33.7 29.8 30.3
22 76.2 36.8 35.6 36.3 35.6 32.5 34.0 37.6
23 1145 114.2 31.3 26.1 26.1 28.1 15.4 16.3
24 23.5 23.5 156.8 142.7 147.2 15.5 28.0 28.7
25 19.4 18.9 33.8 128.7 125.6 15.3 16.0 16.4
26 18.1 17.9 22.0 170.7 172.3 17.1 16.1 16.4
27 14.0 13.8 21.9 12.9 14.0 25.9 14.8 14.9
28 178.8 179.5 20.8 20.8 21.1 183.0 60.6 178.9
29 111.5 111.1 19.3 19.5 19.3 32.5 109.7 110.0
30 18.9 18.9 22.2 22.6 26.0 23.5 19.1 19.5
31 105.9

2.2.4 a4 HEBAER,ESI-MS m/z 477 [M +
Na]*, "H-NMR (400 MHz, CDCl,) &: 1.88(1H, m,
H-la),1.55(1H, m, H-1b),2.67 (1H, m, H=2a),
2.31(1H, m, H-2b),1.69(1H, dd, J=5.3, 7.0 Hz,
H-5),1.60(1H, m, H-8),1.61(1H, m, H-17),1.00
(3H, s, H-18),0.78 (1H, d, J =4.6 Hz, H-19a),
0.59(1H, d, J =4.6 Hz, H-19b),1.44(1H, m, H-
20),0.94(3H, d, J =6.7 Hz, H21),1.59(1H, m,
H-22a),1.18 (1H, m, H-22b),2.30 (1H, m, H-
23a),2.14(1H, m, H-23b),7.18(1H, t, ] =8.2 Hz,
H-24),1.85(3H, s, H27),1.17(3H, s, H-28),0.97
(3H, s, H29),1.00(3H, s, H-30), "C-NMR %i##
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AR 1o L34 Lk R 5 Sk B 34— 5L,
B ENEY 4 24 mangiferonic acid,

2.2.5 A5 BHEHER,E-MS m/z 456.3605,
H-NMR (400 MHz, CDCL,) &: 1.89(1H, m, H-la),
1.04(1H, m, H-1b),1.92(1H, m, H-2a),1.64(1H,
m, H-2b),3.30(1H, dd, J=4.1, 4.5Hz, H-3),1.78
(1H, m, H-5),1.55(1H, m, H-8),1.58(1H, m, H-
17),0.97(3H, s, H-18),0.55(1H, d, J =3.8Hz, H-
19a),0.34(1H, d, J =3.8 Hz, H-19b),1.43(1H, m,
H-20),0.91(3H, d, J =6.5 Hz, H-21), 6.09(1H, t,
J=6.3 Hz, H24),1.90(3H, s, H-27),0.89(3H, s,
H-28),0.90(3H, s, H-29),0.99(3H, s, H-30), "
C-NMR $da )@ Wk 1. Zi4 L R85 ekt %k
PEFAR—F, BUEEEY) 5 4 isomangiferolic acid,
2.2.6 ftaM6 I TLE BN R (f k- ) |
ESI-MS m/z 455 [M-H] ~,'H-NMR (400 MHz, C D,
N) §:1.14,1.06, 0.99, 0.76,0.94, 0.92, 0.78(3H,
s, CH, x7),3.25(1H, dd, J =4.3, 11.2 Hz, H-
3a),5.29(1H, brs, H-12), “C-NMR ¥t3 14 )@ W 3
o L34 VA R0 5 S0k Bt AR — 35, Mo e ik
G 6 RFFHCRIR

2.2.7 AT PEBAR,EL-MS m/z442 [M] ",
"H-NMR (400 MHz, C;D;N) &: 3.19 (1H, dd, J =
5.9, 13.2 Hz, H-3),0.68 (1H, d, J =11.7 Hz, H-
5), 1.40(2H, m, H-7),1.25(1H, m, H9), 1.58
(1H, m, H-13),2.38(1H, m, H-18),1.58(1H, m,
H-19),0.76(3H, s, H-23),0.97(3H, s, H-24),0.82
(3H, s, H-25),1.02(3H, s, H-26),0.98(3H, s, H-
27),3.80(1H, d, J=11.7 Hz, H-28a) ,3.33(1H, d,
J=11.7 Hz, H-28b) ,4.58(1H, s, H-29b) ,1.70(1H,
s, H-29a) ,4.68(3H, s, H-30), "C-NMR %414 &
W 1o L34 LRSSk S A — 2, s
EAT T AR

2.2.8 a8 KA, EI-MS m/z 456 [M] ",
"H-NMR (400 MHz, C,D;N) §: 3.46(1H, m, H-3),
0.82(1H, m, H-5),2.73(1H, m, H-13),3.52(1H,
m, H-18),1.55(1H, m, H-19), 1.01 (3H, s, H-
23),1.23(3H, s, H-24),0.83(3H, s, H25),1.06
(3H, s, H-26),1.07(3H, s, H27) ,4.78(1H, s, H-
29b),1.80(1H, s, H-29a),4.95(3H, s, H-30), "
C-NMR BflilJ@ g 1, 54 L 8es 5 seik™ 5

PEHEA— B USR8 W IR o
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2 £ X W

L s, SEmed, TILAR. HEZL &Y A4 Y& B B 5ot
[J]. SBUR K554k, 2005, 324 498-504

2 gEghAh, WK, BdE, S RTINS AR FE
Sekip 2011, 34 (4) . 283284

3 Lee PJ, Lee SH, Chio SY, el al. Neuroprotective effect of Acantho-
panax sessiliflorus against toxicity induced by N-Methyl-D-Aspartate in
rat organotypic hippocampal slice culture. Natural Product Sciences,
2005, 11(3): 179-182

4 Oh O], Chang SY, Yook CS, et al. Two 3, 4-seco-lupane triterpenes
from leaves of Acanthopanax divaricatus var. albeofructus[J]. Chemi-
cal and Pharmaceutical Bulletin, 2000, 48 (6) . 879-881

5 Lee S, Shin DS, Oh KB, et al. Antibacterial compounds from the
leaves of Acanthopanax senticosus| J]. Archives of Pharmacal Research,
2003, 26 (1) . 4042

6 Alves JS, De Castro JCM, Freire MO, et al. Complete assignment of
the 'H and BC NMR spectra of four triterpenes of the ursane, artane,
lupane and friedelane groups [ J]. Magnetic Resonance in Chemistry,
2000, 38 (3): 201-206

7  Escobedo-Martinez C, Concepcion Lozada M, Herndndez-Ortega S, et
al. "H and ® C NMR characterization of new cycloartane triterpenes
from Mangifera indica[ J]. Magnetic Resonance in Chemistry, 2012, 50
(1). 5257

8 Oshima N, Zaima K, Kamakura H, et al. Identification of marker
compounds for Japanese Pharmacopoeia non-conforming jujube seeds
from Myanmar| J]. Journal of Natural Medicines, 2015, 69 (1) : 68-75

9  Mochammad S, Kazuo Y, Ryoji K, et al. '3 C nuclear magnetic reso-
nance of lupane-type triterpenes, lupeol, betulin and berulinic acid
[J]. Chemical and Pharmaceutical Bulletin, 1980, 28 (3): 1006-
1008

10 Yang CJ, An Q, Xiong ZL, et al. Triterpenes from Acanthopanax ses-
siliflorus Fruits and their Antiplatelet Aggregation Activities[ J]. Plan-
ta medica, 2009, 75(6) : 656-659

1

—_

Yoshizumi K, Hirano K, Ando H, et al. Lupane-Type Saponins from
Leaves of Acanthopanax sessiliflorus and Their Inhibitory Activity on
Pancreatic Lipase [ J]. Journal of Agricultural and Food Chemistry,
2006, 54(2) :335-341

(2015-11-25 Wk 2015-12-18 & A])

707





