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e WA 7E [ T3 43 DX 5 Bk T 0 R RE 119 362
ST o AR RAAT B X AT U ) Na -
K -ATP % VD 8 e g, 4t HIV-1177
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MS( 2% [# Finnigan) , FAB-MS K Ff] Jabstec %l Jfi ji{%
NF]) ,0DS(40 ~75 um, FU JI sily-
sia chemical LTD. ), % 3 B ¥t X Sephadex LH-20
(GE Healthcare , Sweden ) , #4813 A1 2 €4 3% LK
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AT BE. F12 55 3% 3 DMEM K 5% 56 A ek & Y
RPMI-1640 Il F* HyClone $3R & T 2% A=y 4k 2 il i
(dbs) ABRA R, IR 4R Mg GIBCO 23 W) 7™ i, MTT
FEREIS y Sigma 23 7] 7 it , B 22 i ER VA W M&C
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T A% 229 g( Fr. B ) ULVER S ( Fr. B ) & H
Pt A R R, o AN ( Fr B-1) Al
B ( Fr. B-11) 2 #47, HUFr. B-IAREY 1 g, 4
RECAE (i, Ailik- LB SR ( 401 ) PEM, 45 & 45
AR A Y 2 (8 mg ) Fr. B-II & rk e AE (a3,
AMEE-CTROTR( 25 1,4: 1,101 ) e, 451k &%)
1(117 mg) A3 ( 52 mg ) ;Fr. A ZREEAOHE, A
THEE-PIER( 41, 1:1 ) G- H Bk ( 82:12:1 )
MR, 4570 Fr. A-1 ,Fr. A-T1,Fr. A-TI,
Wior Fro A-T ZRERHE A5, & 5-C R Ol (1: 1) Bk
B, S5 G4 iEAR LG 4 (S mg ) ,6( 12 mg ) ,7(
5mg ), s Fr. A-II 28 S HE €233, Sephadex LH-
20 4fifl 45k B S (35 mg ), Fr. A-TIIT ZfE AT
il , Sephadex LH-20 #lifk, #5k 541 8( 5.7 mg) .
2.2 ZERSEE

AT MR, 2% Wi R & 5 R B4
t,, EI-MS m/z 368 [ M - C,,H,,0,]* (100),353,
255;'H-NMR( CDCl, ,500 Hz) §: 5.37(1H, br s, H-
6),4.61 (1H,H-3) ;" C-NMR (CDCI,, 125 MHz) §:
37.0(C-1),27.8(C2),73.7(C-3),38.2(C4),
139.7(C-5),122.6(C-6),31.9(C-7),31.8(C-8),
50.0(C-9),36.6(C-10),21.0(C-11),39.7(C-12),
42.3(C-13),56.7 (C-14),24.3(C-15),28.0 ( C-
16),56.1(C-17),11.9(C-18),19.3(C-19),35. 8
(C-20),18.7(C21),36.2(C-22),23.8(C-23),
39.5(C24),28.2(C25),22.6(C-26),22.8(C-
27),173.3(C=0),14. 1(CH,) ,34.7(-CH,COO0-) ,
29.6 ~29.1[-(CH,),-],25.1,22.7(-CH,CH;) , LA
RS SCER 12 ) A3, B 1 % AR
TR A 55 45 T

a2 FER RS CAME) ,EI-MS m/z
386( M*"),368,353,301,275, &k 5 Sk
(13 ] JIH H§ BEeAs — 350, A G 2 4 IR ES

a3 OB, 50% Wi 2 140,
EI-MS m/z 416 ( M* ") 398 M -H,0] *,384,365,
351,325,267,249;' H-NMR ( CDCL,, 500 MHz) §:
6.50(1H,d,J =8.0 Hz,H-7),6.23(1H,d,J =8.0
Hz,H-6),4.01 (1H, m, H-3),0.98 (3H,s, H-19),
0.88(3H, s, H-18),1.01 ~0.90 (9H, d, H-26,27,
21);" C-NMR ( CDCl,, 125 MHz) §: 34.7 (C-1),
30.1(C2),66.4(C-3),36.9(C4),82.1(C-5),
135.4(C-6),130.8(C-7),79.4(C-8),51.1(C9),
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36.9(C-10),20.6 (C-11),39.4 (C-12),44.7 (C-
13),51.6(C-14),23.4(C-15),28.2(C-16) ,56. 4
(C-17),12.6 (C-18),18.2(C-19),35.2(C-20),
18.6(C-21),35.9(C-22),23.8(C-23),39.4 (C-
24),28.0(C-25),22.5(C26),22.8(C-27), VI I
B 5 CER [ 14-16 ], AR —FL LG 3 KEH
Sa,8a-epidioxycholesta-6-en-38-ol ,

EW4  FE R AIRSS f L 50% Bilg £ i i
tt, EI-MS m/z402( M* ") ,384[M -H,0] " ,367;
"H-NMR ( CDCl,, 600 MHz) §: 5.29 (1H,s, H-6),
3.85(1H,d,H-7),3.53(1H, m,H-3),1.04 (3H,s,
H-19),0.92(3H,d,H-21),0.68 (3H,s,H-18) ;" C-
NMR ( CDCl,,150 MHz) §: 36.9(C-1),31.5(C-2),
71.4(C-3),41.7(C4),143.4(C-5),125.4(C-6),
73.3(C-7),48.2(C-8),40.9(C9),36.4(C-10),
21.1(C-11),39.4(C-12),42.9(C-13),55.4 (C-
14),26.4(C-15),28.5(C-16),55.9(C-17),11. 8
(C-18),19.1(C-19),35.7(C20),18.8(C-=21),
36.2(C-22),23.8(C-23),39.5(C-24),28.0(C-
25),22.5(C26),22.8(C27), UL %5 Sk
[12] 30, 4G9 4 S RS -5-04-38,78- 1%,

EWS  HEOKKR,50% 5k L8R IR E 6.
EI-MS m/z402 [ M -H,0 ]*,384[ M -2H,0 ]*,
366[ M-3H,0 ]*,351;'H-NMR(CDCI,,600 MHz) §:
5.36(1H,s,H-7) ,4.08 (1H, m,H-3) ,3.62(1H,s, H-
6),1.09(3H,s,H-19),0.93(3H,d,H-21),0.85(6H,
d,H-26,27),0.60(3H,s,H-18) ;" C-NMR ( CDCl, , 150
MHz) §: 32.9(C-1),30.8(C-2),67.7(C-3),39.4(C-
4),75.9(C-5),73.7(C-6) ,117.5(C-7) ,144. 1 (C-8) ,
43.5(C9),37.1(C-10),22.0(C-11),39.3(C-12),
43.9(C-13),54.7(C-14),22.9(C-15),27.7(C-16) ,
56.2(C-17),12.1(C-18),18.8(C-19),36.0(C-20),
18.8(C-21),36.1(C22),23.9(C-23),39.4(C-24),
28.0(C-25),22.5(C26),22.8(C27), VI ¥R E
SCHR[17-18 ] —3% A& 5 %50 MR ES-7-45-38,5a,
66-—,

&M 6 148K, H-NMR ( CDC,, 600
MHz) §: 3.85(1H, m,CH-OH) ,3.71(1H,dd, J =
3.5,11.5 Hz),3.65(1H,q),3.51 (2H, m), 3. 46
(2H, m) ;" C-NMR ( CDCl,, 150 MHz) §: 72.5
(CH,),71.9(CH,),70.4(CH) ,64.3(CH,),31.9,
29.7 (88 ), 29.6, 29.4, 29.3, 26.1, 22.7, 14.1
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(CHy) o DA EBdE 5 CHk[1920 ] —30 kG4 6 %
TN RFEE B 31 )\ BE g k-1 ,2-10 —RE,

a7 HEEA,EL-MS m/z521 (M* ),
520 [M -H]"*,504,490,281,250;'H NMR ( CDCI, ,
600 MHz) §: 6.23(1H,d,J=7.2 Hz),5. 78 (1H,dt,
J=15.6,7.8 Hz),5.53(1H,dd,J =15.6,7.2 Hz) ,
5.34(1H,t),4.32(1H,br.s),3.95(1H, dd, J =
11.4,3.6 Hz) ,3.91(1H,t),3. 71(1H,dd,J =11.4,
3.6Hz),2.23(2H,t,-CH, - ),2.05(4H,t,-CH,-) ,
1.63(2H,t,-CH,-),1.26[ - (CH,), - ],0.88(6H,
t,2 x CH,) ;" C-NMR ( CDCl,, 150 MHz) §: 173.9
(C=0),134.3,129.9, 128.8, 74.7, 62.5, 54. 4,
36.8,32.3,31.9,29. 7(##),29.5,29.4,29.3,29.2,
29.1,27.2,25.7,22.7,14. 1(CH;) ., VI F¥diE 5
ik isisamide — 2, fL- &) T X5 K isisamide , HJ
AV (E) A (Z) B RERE- 1+ HORFR BRI

a8 F{ak AR, FAB-MS m/z 283 [ M +
H]* ,'H NMR(DMSO-d, ,600 MHz) §: 7.32(1H,s,
H-2),3.25(2H,t,J =5.4,H-3),4.05(2H,t,] =
5.4 ,H4),7.44(1H,d,J =9.0 Hz,H-7),7.34(1H,
d,/ =9.0 Hz, H-8),11.35 (1H, br. s, H-1),3.73
(6H,s,N(CH,),) ;" C-NMR ( DMSO-d, , 150 MHz)
5: 105.2(C-1a),113.9(C-2),18.7(C-3),68.3(C-
4),125.4(C-5a),137.4(C-6),122.4(C-7),119.2
(C8),132.1 (C-1b), 120.7 (C2a), 54.5 [N
(CHy), o VI LZds 5 3Cmk[22 ] —3%, of 5 0E kv
bR R S LR R, RE AL GBS AR A, L& 8
Y8 R AR IERY
2. 3 XA [ A Je 240 BeL AR 1) 3

SR HIMTT 325 1 054K 95% L B4 By ( Fr.
A) WEAK 95% LBEHRHUUTVE (Fr. B) Fib &4 2,
3 8 FEAN[RI U BE T X oI 440 M ik it 68 AS49 , -8
Bel-7402 , B J HGC-27 H1 A I 20 A HL-60 f14 #1 1
WM. SE86 ik HIWE 5 R (bufalin) S BA M XT AL S
Y1, % 0. 1% DMSO WREFRM R 235 v R 32 300
DL HIEEE AR ( DMSO ) 15 i , 4 B2 53 51 0. 625,
1.25,2.5,5,10,20 mg - L', 5256 HARERVE S B
kDT HEAT , DM SO FEAR VAN 4% 2R R b 10
PUMbRTEE . AR R, BR PR AL S s R
A, 252 A i AE AN [R) e BE T X6 ik v A4 i ok i o
A549 | JiT45 Bel-7402, B4 HGC-27 F1 4 1% HL-60
PR R MEHIER

3 g

AT B UK AT o Y5 W e ) 0 R —— W A
J& T ALE RO IFIE , W 95% LR MU vh 4y B
ET 8 MEEY, W IE IR TEIR Y 25 A R AT & 12
BETRR2EAKE . R SWERR I8 K B R (H
KEFWHEML AL FH M 2ER B E . EEXN L
FEFEEUY v, 322y HS WS A, o S R S e,
Ja T AR (0 A T L AT 5 T WE TR v S A O B S
JER Y A Bz rh R S WA P RS R 4 £ AL
BRI riErh R, R, gy
BB 0D B IR R AR SCHRIE K b b e
ARSI 73 2 AR ACRE ) HPLC [38% vp R 4G
2, HA IR BURE R, SR A TR T R R T DL
A RGN 1) 0 e B I 1) € e R ViR S LS
P BE 2 o0 5 i EE AR, SR R 41 W v IR O i
S SR 0.08 mg + g ' 10.031 3 mg -
g ! ARSI EETF 10 kg WEAC RN E Y 2 BEHR HL
P oK oy B AR B S 48 SR B HPLC-DAD-MS X
ST SR HEA TAGIN | 3T 70 2k 28 AN SO K i MS
AR HE S T B U T, BERS B UL R T 2,
B SR A TE A I BEAh, ST e
i ABE R 2 0 M (i 25 1 o TR IR 6 B (fk &
Y1 3) WEA PR R, Kt TR B, WE A A
AW IR SRS Y AR A S, i AR A 2
AT AR = A 2

SCE R PRIEA CIEHE I (Fr. A) LRI
s B A R B LHE (Fr. B) 43 2545 3 A4 24 0
B T A B2 S L S T LA R | e A o i 2K
3B IR T XoF AS ] b TR 200 AR 1 4R A 310 3 3% A O
Ve, 25 R, B AR B R oy, 7R R Rl e B T
it 52 IR 2 R 2 A B I RIVE . SRR Y 25
IR 5T SCHR R TE A W AT R e s Pk P B A T 4
(TR R S AR A Y R B 22 . F8 HLRA ol
FE SR P AL i A TR ) 2 S5 2 AR TR R AR ) 22
S, AT RS A2 2 W A AN TR) (B AR ) R 4K 2,
FEPREY) ) A s, [RGB /ERE, E A BEHE BUY) X ik
5 P T2 40 P Y5 A 0 AV P 008 905 2 TP 5 SR 5 L o 5
22 R 22 SR R S W S L AR Ak = W = MR A 1 5 45
SRR A E TR W i B Aok R T T B 43 oy s 7 i 2
PR ZRL AW YL P WE AR T B B
IR VR, BE S TR RE SR I BT IR (EAF IR AW 5T

[BOgt] 4IRS B FAEACRE & R V175 B 38 b X A R
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Chemical constituents from Bufonis periostracum and their
antitumor activity in vitro
GAO Huimin"*, WU Xiyan', LI Zongyun'?, YOU Yun', ZHANG Yi', WANG Zhimin'**
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China
2. National Engineering Laboratory for Quality Control Technology of Chinese Herbal Medicine, Beijing 100700, China)
[ Abstract] Eight compounds were isolated from Bufonis periostracum by repeated column chromatography on silica gel, ODS and

Sephadex LLH-20 and their structures were characterized as palmitatic acid cholesteryl ester(1), cholesterol(2), 5o, 8a-epidioxycholes-
ta-6-en-38-0l(3) , cholest-5-en-38, 7B-diol(4) , cholest-7-en-38, 5a, 6B-triol(5) , 3-octaddecyloxy-1, 2-propanediol (6) , isisamide(7)
and bufothionine(8) on the base of spectral analysis. Compounds 1-8 were isolated from Bufonis periostracum for the first time and com-
pounds 3, 5, 6, 7 were obtained from Bufo bufo gargarizans and Bufo genus for the first time. The bioassays showed all tested samples
displayed no antitumor activity against the cell lines such as A549, Bel. 7402, HGC-27 and HL-60, except the control compound bufalin.

[ Key words] Bufonis periostracum; Bufo bufo gargarizans; chemical constituents; antitumor
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