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B E-BN BRSAFKTEANMEBEEMNLERS. A UEBREEAE BRAESZHEAESIE.H
EBBORME AL, BAAKLAY, USEANIELELEYEN. 48 HEBH T AR ESERE=HE
E, 5 E R 25-0 7K F+ B BE-3-0-8-D- A B% 3 (25-anhydrocimigenol-3-O-B-D-xylopyranoside,, 1 ).25-Z Bt F Bk
F%-3-0-8-D- K H (25-O-acetyl cimicigenol-3-O-B-D-xylopyranoside s I ), 7} Bk BE-3-O-a- L- T HL {4 ¥ H (cimigenol-
3-O-a-L-arabinopyranoside, I ), F Bk B-3-O-8-D- A $ 3 (cimigenol-3-O-8-D-xylopyranoside, N ). 3'-Z, Bt 7+ Bk K-
3-0-8-D- A ¥EHF (3'-O-acetyl cimigenol-3-O-B-D-xylopyranoside, V), 24-Z, Bt 7 Bk BE-3-O-3-D- A ¥ ¥ [ 24-O-acetyl-
shengmanol-3-O-B-D-xylopyranoside (23R ,24R), V1 ],24-O-acetyl isodahurinol-3-O-B-D-xylopyranoside (V1) . %58
HEYW I ~VIERNEARTLEERD HHELAELRERKEY 1. 1 EREBKRE 30 pg/mL B ¥ 5 SR 41

(HeLa) fi/N BB A B (L929) BABRAMBIEA .
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Triterpenoids from Actaea asiatica with antitumor activity
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Abstract: Objective To isolate and elucidate the antitumor constituents from the rhizoma of Actaea

Chemical constituents were isolated by repeated column chromatography (Toyopearl

HW-40C and HPLC) and their structures were elucidated on the basis of spectral data analysis. Results

Seven cycloartane triterpeniods were isolated and identified to be 25-anhydrocimigenol-3-O-B-D-xylopyra-

noside ( 1), 25-O-acetyl cimicigenol-3-O-B-D-xylopyranoside ( 1), cimigenol-3-O-a-L-arabinopyranoside

(1), cimigenol-3-O-8-D-xylopyranoside (IV), 3'-O-acetyl cimigenol-3-O-B-D-xylopyranoside (V ), 24-O-
acetyl shengmanol-3-O-B-D-xylopyranoside (23R, 24R) (V1), 24-O-acetyl isodahurinol-3-O-B-D-xylopyra-
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noside (VI), respectively. Conclusion

Compounds [ — VI are isolated from A. asiatica for the first time.

Compounds I and I show significant inhibitory effects on HeLa and 1929 cell lines of mice at the concen-

tration of 30 pg/mL.

Key words: Actaea asiatica Hara; cycloartane triterpenoids; antitumor activity

BIRK L RIEEGLY LA EIEA, B
ER Y2 F BE Actaea asiatica Hara IR Z,
BEAHREREHRIEEAZE S I L7 B H
HAEE L U SR TR . ST BRBRE .
W T, BEBXRGERE, B2 BERER.
WAL SR Ve X+ KR R E FE A F IR T Ak
9 I R L KRR B LUREAE .V H H .
FEBE RBEHEDY, XBY HENZEY 5o
BURETHANFEDE KB =§ 26-deoxycimi-
cifugoside FI cimiaceroside™, 43 M £ i Bk 1 L AR
ZEERBYF BB 1 N ESEREB =R E
Y, 2 & R LB AT B T H AL S, 2 B
K 25-f K F+ Bk BE-3-O-8-D-K B # (25-anhy-
drocimigenol-3-O-8-D-xylopyranoside, I ), 25-Z
B 7+ Bk BE-3-O-B-D-K # # (25-O-acetyl cimi-
cigenol-3-O-B-D-xylopyranoside, 1 ).t ik B%-3-O-
o-L-P] $I 18 $# H (cimigenol-3-O-a-L-arabinopyra-
noside, I ). F} Bk #- 3-O-B-D- A ¥ H (cimigenol-3-
O-B-D-xylopyranoside, V). 3'-Z Bt 7 Bk BE-3-O-8-
D- K ¥ H (3'-O-acetyl cimigenol-3-O-8-D-xylopy-
ranoside, V )., 24-Z Bt 7 R BE-3-O-3-D- K ¥ H [ 24-
O-acetylshengmanol-3-O-3-D-xylopyranoside
(23R, 24R), W ], 24-O-acetyl isodahurinol-3-O-B-
D-xylopyranoside (VI), LA L& 93K 8 KM &
AP AEERLEAHLRE LAY | ~ 1
WEAEARABENHREER K P e 1M1
R B E 30 pg/mL T X E FUE 40 e (HeLa)
IR AL BERBRAMRBEER.

1 N . HHEREGH

% RE IR (X : Bruker AVANCE 300 instrument
(TMS WH5) . & B8R A @A B A48 E
(JASCO) ,PU—1580(%),RI—1530 fil UV—1575
(K9 28). & 6 3% . YMC-Pack ODS-A SH-
343-5(20 mm X 250 mm) (YMC) ,Econosphere sili-
ca (22 mm X 250 mm,10um) (Alltech) ., ¥ JREX B 4
%4 : Alliance 2695, Quattro Micro TM ESI (Wa-
ters) ; Toyopearl HW — 40C (Tosoh, % % ¥ & 4
B HEIEMERAEAERYRER BRI
A7 B R D A A Al

FFHBE A. asiatica Hara R Bt S BIEH,
HPERBERFAGRER T CRHARLEE R E
(D2004090 D M F R ERI K¥EH#BT .

2 RBREMSH

THRE 2. 6 ke BYBEJE I 95 % Z BEDN#4 B L 42
B3, BK6h, RRBBERFEERE 600g,8
EKREE. 4G MEE BERRZER . IET Bt
BB AMBHEERY 41 g, BERR Z BE R B 210
g, ETHERY 31 g. AMBERYLERER
wERBEOAE. AESERMEEESEBSILE
#)1(25 mg)F I (27.3 mg), B LERRBY A 6k
FAE 3 4 B L A R AR g ik R Bl B Y
I (6.3 mg), N (200 mg).V (8 0 mg)., V(50 mg),
VI (5.5 mg),

3 SHREE

e HEXLEEHAEK. ESI-MS m/2.:603
[M-+HJ* (4% F R CysHs04) . 'H-NMR (CDCl,) 8
0.38,0.63(4% 1H,d,J=4.1 Hz,H-19),0. 86 (3H,
$),0.90(3H,d,J=6.4 Hz,H-21),0.95(3H,s),
0.99 (3H,s),1.10(3H,s),1.71 (3H,s, CH;-27),
3.22(1H,dd, J=11.4, 4.4 Hz,H-3), 3. 94 (1H,
brs,H-24),4.06(1H,s,H-15),4. 25(1H,br d,J =
8.7 Hz, H-23), 4.43 (1H,d, J= 6.0 Hz, H-1'),
4.87,5.01(%& 1H,br s,H-26), “C-NMR¥# L%
1. PAESRissdE 5 s E A —BL B
AN 25- I K FRRBE-3-O-B-D- K¥EH .

HEY T . BEEXEEMAK., ESI-MS m/z:663
[M+HT* (4 FRCypH010) . 'H-NMR (CDCl;) 8
0.33,0.62(% 1H,d,J=3.9 Hz,H-19),0. 84(3H,
$),0.88(3H,d,J=6.6 Hz,H-21),0.94 (3H,s),
0.98(3H,s),1. 08(3H,s),1.41(3H,s),1. 46 (3H,
$),2.02(3H,s,Ac),2.66(1H,d,J=8. 4 Hz,OH-
15), 3.22 (1H, dd, J=11.5, 4. 0 Hz, H-3), 3. 88
(1H,br s,H-24),3.92(1H,d, J=8. 4 Hz,H-15),
4.38(1H,br d,J=9.1 Hz,H-23),4. 46 1H,d,J=
7.2 Hz,H-1") ., "C-NMREHE R 1. A EHiEHEE
5X#MECEEEES - A ERED R
25-Z Bt T+ BRBE-3-O-B-D-R¥EH .

HEY T . ABELXEEMEK. ESI-MS m/z:621
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[M+HJ* (4 F &K CysH;0,) . 'H-NMR (Pyr. ) 8
0.28,0.52(% 1H,d,J=3. 6 Hz,H-19),0. 87(3H,
d,J=6.4 Hz,H-21),1.05(3H,s),1.17(3H,s),
1. 20(3H,s),1. 30(3H,s),1. 46 (3H,s), 1. 49(3H,
$),3.50(1H,dd,J=11.5,4. 0 Hz,H-3),3. 78 (1H,
br s,H-24),4.34¢(1H,s ,H-15),4. 77(1H,br d,J =
8.8 Hz, H-23),4.81 (1H,d, J= 7.1 Hz, H-1),
BC-NMRE#E W% 1. M EYeiE s 5 ek s™
ABUE A —B B % E LA Y0 F RBE-3-0-0-
L-FIH g4 .

EYN . BEEXEEME. ESI-MS m/z:621
[M+HJ* (4 F R Cs5Hs0,) . 'H-NMR (Pyr. ) 3.
0.27,0.51(% 1H,d,J=3. 8 Hz,H-19),0. 87 (3H,
d,J=6.4 Hz,H-21),1.08(3H,s),1.17(3H,s),
1.20(3H,s),1.30(3H,s),1. 48(3H,s), 1. 50(3H,
$),3.50(1H,dd,J=12.1,4. 0 Hz,H-3),3. 79(1H,
br s,H-24),4. 26(1H,s,H-15),4. 77(1H,br d,J=
8.8 Hz,H-23),4.88 (1H,d, J= 7.4 Hz,H-1),
BC-NMR¥#E W% 1. i 58 5 0™
B BOE 3 A — B0 H I % 2 L& Y1 o8 TR - 3-0-8-
D-K¥EH,

EYV . BEEEFMAK. ESI-MS m/z:663
[M+HJ* (4 F R CyHs010) . 'H-NMR (Pyr. )
0.30,0.52(%&% 1H,d,J=3.9 Hz,H-19),0. 87 (3H,
d,J=6.4 Hz,H-21),1.03(3H,s),1.12(3H,s),
1.20(3H,s),1.28(3H,s),1.49(3H,s),1. 51 (3H,
$),1.99(3H,s, Ac), 3.47 (1H,dd, J=11.5, 4. 2
Hz, H-3),3.79 (1H, br s, H-24), 4. 26 (1H, s, H-
15),4. 78(1H,br d,J=8. 8 Hz,H-23),4. 87(1H,d,
J=7.5Hz,H-1'),5. 76 (1H,t,J=9. 2 Hz,H-3'),
BC-NMR¥#E W% 1. D E6ESIE S SR E ™
MREEEA - HEEESHAEY R I-TBAK
FE-3-O-8-D-AHEH .

eV ABREEEREK. ESI-MS m/z:681
[M+H]* (4 F R CyyHeO11) . 'H-NMR (Pyr. ) 8
0.27,0.54(%& 1H,d,J=3.9 Hz,H-19),1. 00(3H,
d,J=5.4 Hz,H-21),1.05(3H,s), 1. 27 (3H,s),
1.28(3H,s),1.32(3H,s), 1. 48(3H,s), 1. 50(3H,
$),2.04 (3H,s,Ac),3.51 (1H,dd, J=11.5,4.0
Hz,H-3),4.19(1H,s,H-15),4.89(1H,d,J=7.3
Hz, H-1'), 5.65 (1H, d, J= 8.0 Hz, H-24),
BC-NMRE(#E R % 1. DA SRS X E"
FREEARA - HLEEREYH 24-Z BB
FE-3-O-3-D-A¥EH .

F1 4£A4W 1 ~VIFH" C-NMR¥E
., Table 1 "“C-NMR Data of compounds I — VI

No. I * I* L** WN** V** V** W**
1 31.9 32.0 32.9 32.9 32.8 32.8 32.9
2 29.0 29.1 30.4 30.5 30.5 30.5 30.2
3 89.2 89.4 89.1 89.0 89.2 889 88.8
4 40.6 40.8 41.8 41.8 41.8 41.7 41.8
5 47.1 47.2 48.1 48.1 48.0 48.0 47.8
6 20.6 20.8 21.5 21.8 21.5 21.5 21.2
7 25.8 25.9 26.9 26.8 26.8 27.2 26.0
8 48.0 48.1 49.0 49.0 49.0 49.5 44.0
9 19.7 19.8 20.6 20.5 20.5 20.6 20.4

10 26.2 26.3 27.2 27.1 27.1 281 27.5
11 26.0 26.1 26.8 26.9 26.8 26.9 26.2
12 33.5 33.6 34.6 34.6 34.5 34.5 31.4
13 41.5 41.8 42.4 42.4 42.3 42.6 40.4
14 46.8 47.0 47.8 47.8 47.8 47.2 55.4
15 79.5 79.5 80.6 80.6 80.6 83.3 214.3
16 111.6 111.6 112.5 112.4 112.2 103.5 84.7
17 59.2 58.8 60.1 60.1 60.0 60.9 52.7
18 19.1 19.2 20.0 20.0 20.0 20.8 20.7
19 30.7 30.8 31.3 31.3 31.3 31.1 31.4
20 23.4 23.6 24.6 24.5 24.5 27.1 33.6
21 18.9 19.1 20.0 19.9 19.9 22.1 21.3
22 37.7 37.7 38.7 385 386 34.6 38.7
23 74.8 71.7 72.4 72.3 72.3 75.1 79.4
24 86.4 86.3 90.6 90.6 90.6 82.9 80.2
25 144.4 82.5 71.4 71.3 71.4 71.6 72.5
26 113.4 217 259 25.9 25.8 26.1 27.2
27 17.6 23.0 26.2 26.2 26.0 29.4 28.7
28 10.9 11.0 12.2 12.2 12.2 12.2 18.0
29 25.2 25.6 27.5 27.6 27.6 26.0 26.1
30 14.8 15.1 15.9 15.8 15.8 15.8 15.8
1 104.8 104.5 107.5 107.8 107.6 107.9 108.0
2' 72.3 72.4 73.4 75.7 73.5 76.0 76.0
3 74.3 74.0 75.0 78.8 79.7 79.0 79.0
4' 69.4 69.7 69.7 71.6 69.6 7.6 71.7
5 64.0 63.8 66.8 67.5 67.2 67.5 67.5
CcOo 170. 3 170.7 171.7 171.5
CH; 22.4 21.6  21.5  21.4

* CDCl3, * * Pyr

EY-HEXEERK. ESI-MS m/2:663
|:1VI+H:|+ (ﬁ?‘f}:Cstsolo)oIH‘NMR(Pyr. )3:
0.27,0.46(% 1H,d,J=4.2 Hz,H-19),0. 93(3H,
d,J=6.2 Hz,H-21),1.00(3H,s),1.02(3H,s),
1.15(3H,s)>,1.30(3H,s),1. 61(3H,s), 2. 18(3H,
ssAc),3.77(1H,dd,J=11.4,4.0 Hz,H-3),3.79
(1H,d,J=12.5 Hz,H-16),4. 21 (1H, m, H-23),
4.87(1H,d,J=7.1 Hz,H-1'),5. 33(1H,d,J=2. 2
Hz,H-24), "C-NMRE#E R % 1. L EAEEES
XERBECHBEEL -BCELE LAY R 24-
acetylisodahurinol-3-O-B-D-xylopyranoide,
4 HMREEEIR

1028 AR MR AE L RIE R AT AR ET R
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EY ERRE 2,
£2 AW ~Vixt HeLa 1 L929 AR KM
MHEHIER (=6
Table 2 Inhibition of compounds I — VI on HeLa
and 1.929 cell growth (n=6)

MR/ %
ey HelLa 1929
30 pg/mL 10 pg/mL 30 pg/mL 10 pg/mL
1 74.0 23.1 81.0 10.9
1 79.3 15.2 96. 6 —~2.9
[} 18.9 —3.0 2.4 —~7.5
N 18.4 11.5 14.7 11.9
v 22.2 —2.9 74.5 53.2
VI 7.3 —0.8 58.5 15.3
VI 29.8 —0.3 78.1 25.1

5 BR5WR

HEEERBZMERLEGY | ~WEH KNI
HHEY TR, UEAELBE RS ~
VIR RRBERAREER, K. e 1 A
U FESRBWE 30 pg/mL B X4 5 BUE 40 M (HeLa)
FNRURAF A (L929) AR EGRAMBIEM . M
F 2 W LUE B A & Yy 3 A 5] #0 40 J R 7T RE AR AE 1%
B Bk, R UG BT IE R, B0 22 Fh 40 B Ak LA
H KA s e B T L SRS R A AT TR
=WRERESPR RRASYEFHTHE
o, WITH AR ABCR R it — B BT & A
FRERTT IR IX — RIR R 2 R AR AR
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BEHAEN, T BKRLEHREAY
(1. FoFERRENER RRAGYUFEHTE, LiE  200433; 2. BRES 411 BB
BREXGFEER SO, Bl 200434)

W E:BH BRIEK Nauclea officinalis B MW ST . HE 95N BBBUBAS R ZER ML ERS KA
R B BB AT 8% . Sephadex LH20 B AEBIE A C-18 RMRERE A, Bk, B L EITEEHEYNE
H.ER MNERZEHSEED 1 NG, Hh 9N EDR, 2 MRS EYE, 2P %5EN FR
I, & FE KB (angustoline, 1 ),19-Z F &4 R 2 &AW (19-O-ethylangustoline, I ),3-S-3,4-—H 4 B BRI HK
B, (3-S-3,4-dihydroangustoline, I ),3-R-3,4- ~ & 4 IR & 4% 3£ KB (3-R-3, 4-dihydroangustoline, N ) ,naucleamide
A(V) B EFEH NBLIE (strictosamide, VI ), B & # (vincosamide, VI).6'-R Z B K F I H AN BEA (6'-acetyl-
strictosamide, VI ), 2'- 5 Z Bt 3 K & 75 7 9 BE Bk (2 -acetyl-strictosamide, K ), 4 /Mg 48 2 # (pumiloside, X ), 3-%
B /NEAR T (3-epi-pumiloside, X)) . Hi® LAY | ~ XA E RN ZHEY T2 HEH.
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