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229.15891,217.15872,217.15872,175.11186 ,

159. 11694 ; R s B J 25 4 0L 4544 1 68—
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H W E KK . HRESIMS m/z; 429.37234 [M+H]'
(B35 1 .429.37271), 'H-NMR (CDCl;, 500
MHz) 8,: 5.69 (1H, s, H-6), 3.68 (1H, m, H-
3), 1.20 (3H, s, H-19), 0.93 (3H, d, J= 6.5 Hz,
H-21), 0.85 (3H, t, J = 8.0 Hz, H-29), 0.83
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(3H, d, J=7.0Hz, H-26), 0.81 (3H,d, J=7.0
Hz, H-27), 0.68 (3H, s, H-18);"C-NMR (CD-
Cly, 125 MHz) &.: 36.5 (C-1), 31.4 (C-2), 70.7
(C-3), 42.0 (C-4), 1652 (C-5), 126.3 (C-6),
202.4 (C-7), 45.6 (C-8), 50.1 (C-9), 38.9 (C-
10), 21.4 (C-11), 38.4 (C-12), 433 (C-13),
50.1 (C-14),26.5 (C-15),28.7 (C-16), 54.9
(C-17), 12.1 (C-18), 17.5 (C-19), 362 (C-
20), 19.1 (C-21), 34.1 (C-22), 26.3 (C-23),
46.0 (C-24),29.3 (C-25),19.9 (C-26), 19.2
(C-27), 23.2 (C-28), 12.1 (C-29),

222 §-22-4-38,5a, 68— A I KU
G W B ARG A (IR ) . HRESIMS — 2457 3% {2
7N mlz:44536871 [M+HJ (PS54 (H . 445.36872),
43 ¥ 3N CuHy05, 'H-NMR  (CsDsN, 500 MHz)

8u: 521 (1H, dd, J=15.0, 8.5 Hz, H-22), 5.06
(1H, dd, J=15.0, 9.0 Hz, H-23), 485 (1H, m,
H-5),2.94 (1H, m, H-6), 1.66 (3H, s, CH3-
19), 1.10 (3H, d, J=6.5 Hz, CH3-21), 0.86
(3H, t, J= 6.5 Hz, CH3-29), 0.83 (3H, d, J=
6.0 Hz, CH3-27), 0.77 (3H, s, CH3-18), 0.80
(3H, d, J=7.5 Hz, CH3-26);C-NMR (CsD;N,
125 MHz) &: 32.5 (C-1), 33.3 (C-2), 67.3 (C-
3), 42.8 (C—4), 75.9 (C=5 or C=6), 763 (C=6 or
C-5), 35.7 (C=7), 31.2 (C-8), 45.9 (C-9), 39.2
(C-10), 21.5 (C-11), 40.8 (C-12), 429 (C-
13), 56.4 (C-14), 24.7 (C-15), 29.4 (C-16),
56.7 (C-17), 125 (C-18), 17.2 (C-19), 40.5
(C=20), 19.2 (C-21), 138.9 (C-22), 129.4 (C-
23), 514 (C=24), 32.1 (C-25), 21.7 (C-26),
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21.2 (C-27), 25.6 (C-28), 12.5 (C-29),

223 6B—FEHE-TT B 43— 1 % 1 K
& H ’é% K ., HRESIMS m/z:429.37234
[M+H]*( #i¢ 11 5 (8 .429.37271), 4 XK
C»His0,, 'H-NMR  (CsDsN, 500 MHz) &: 6.05
(1H, s, H-4), 4.55 (1H, brs, H-6), 1.55 (3H,
s, H-19), 1.01 (3H, d, J=6.5Hz, H-21), 0.91
(3H, d, J=8.0 Hz, H-27), 090 (3H,t, J=7.5
Hz, H-29), 0.87 (3H, d, J=7.0 Hz, H-26), 0.73
(3H, s, H-18);"C-NMR (CsDsN, 125 MHz) &:
374 (C-1), 34.7 (C-2), 199.6 (C-3), 125.8 (C-
4), 169.8 (C-5), 72.5 (C-6), 39.9 (C-7), 30.3
(C-8), 54.1 (C-9), 38.4 (C-10), 21.3 (C-11),
39.7 (C-12), 427 (C-13),56.1 (C-14), 24.4
(C-15), 28.5 (C-16), 563 (C-17), 12.1 (C-
18), 19.5 (C-19), 36.4 (C-20), 18.9 (C-21),
342 (C-22), 264 (C-23),46.0 (C-24),29.5
(C-25),20.0 (C-26),19.2 (C-27),234 (C-
28), 12.1 (C-29),

224 OB-FREE-T -4, 20— 43— (1) I KL
i k&YW Ha A KK, HRESIMS m/z:
427.35654 [M+H] (S8 (E . 427.35706) , 43T
KA CuHi0,, 'H-NMR (CsDsN, 500 MHz) &
6.05 (1H, s, H-4), 523 (1H,d, J=15, 9 Hz,
H-22), 5.08 (1H, d, J=15, 9 Hz, H-23), 4.54
(1H, brs, H-6), 1.55 (3H, s, H-19), 1.10 (3H,
d, J=6.5Hz, H-21), 0.89 (3H, t, J=7.5 Hz, H-
29),0.92 (3H, d, J=6.5Hz, H-27), 0.87 (3H,
d, J=7.0Hz, H-27), 0.75 (3H, s, H-18);"C-
NMR (CsDsN, 125 MHz) 8: 37.4 (C-1), 34.7 (C-
2), 199.5 (C-3), 125.8 (C-4), 169.8 (C-5),

72.5 (C-6), 39.8 (C-7), 30.5 (C-8), 54.1 (C-
9), 384 (C-10), 21.3 (C-11), 39.7 (C-12),
42.5 (C-13),56.1 (C-14),24.5 (C-15),29.3
(C-16), 562 (C-17), 122 (C-18), 19.5 (C-
19), 40.8 (C-20), 21.4 (C-21), 138.7 (C-22),
129.5 (C-23), 51.4 (C-24), 32.1 (C-25), 21.2
(C-26), 192 (C-27),25.7 (C-28), 125 (C-
29).
2.2.5  6B—FRIE—TT K 44 -3 1) I 3 K
&Y R IR & (R ), HRESIMS m/z.
41535641 [M+H]* (B¢ i1 (1 :415.35696) , 4> T
A CysHi0,. 'H-NMR (CsDsN, 500 MHz) 8: 6.05
(IH, s, H-4), 455 (1H, brs, H-6), 1.55 (3H,
s, H-19), 099 (3H, d, J=6.5 Hz, H-21), 0.89
(3H, d, J=7.0Hz, H-27), 0.84 (3H,d, J=6.
Hz, H-26), 0.83 (3H, d, J=7.5 Hz, H-28), 0.72
(3H, s, H-18);"C-NMR (CsDsN, 125 MHz) &:
374 (C-1), 34.7 (C-2), 199.6 (C-3), 125.8 (C—
4), 169.8 (C-5), 72.5 (C-6), 39.9 (C-7), 30.3
(C-8), 54.1 (C-9), 38.4 (C-10), 21.3 (C-11),
39.7 (C-12), 427 (C-13),56.1 (C-14), 24.4
(C-15), 28.5 (C-16), 56.3 (C-17), 12.1 (C-
18), 19.5 (C-19), 36.1 (C-20), 18.8 (C-21),
339 (C-22),30.6 (C-23),39.0 (C-24), 32.6
(C-25), 203 (C-26), 183 (C-27), 155 (C-
28).
2.3 S EMRIELE

K H MTT %xﬁ%%ﬁ%ﬂ 15 ARG Y
A3 50 HEAT VR A1 40 A N IR, A5 Rk 1 BT
R o

F1 BESHEEBEER

Table 1 Cytotoxic data of compounds

ICsy/pmol - L7
R
HCT-116 HepG2 BGC-823 A2780 NCI-H1650
3B-# K 5§ 54 -7-8A 42.45 43.24 26.16 >100 30.12
Sa—2 § -22-%-3B,5a,66- =B >100 >100 >100 >100 >100
6B-# K -2 & 43— 13.89 20.45 55.21 >100 >100
6B-# -2 & -4,22- =¥ -3 25.17 33.54 >100 >100 >100
6B-# Ik -ZF G -4- W -3-8 44.11 13.25 20.49 >100 >100
A B (MR 0.0002 0.0076 0.0006 0.0204 0.80




236 S SIS = T SO 4 2022 445 7 ]
3 i TR R L 140 % 5 2 5 A 200 L T O A R[], b

FEARSN MTT 36 P DS 5T, DA/INE A i ik
RFGE AL 53 v A B R ARG HS R 8 9 AH €2
T I IE A RE R SR A A\ C 18 J T A g LA
S Sephadex LH-20 #EeIHK 7325153 5 ML G
Y JFxE o AR 20 Ak 5 W 1 B — 4R A g A s o
HERSE T LA YRS, S SOk EE X
BRUE 745 B IERAYE . SR MTT 35X 73 8545 2 1Y
5 AR AL A W 53 0 AT R A1 A0 B T 1 9
BRAb & W G S 220538, Sa, 68— — B LU AL, Hi
4 MMEE Y HCT-116 41 i 1 HepG2 4 g 349 47
A R DI 5 Hoh 68— 3 — 5 18§ —4— s -3 i Xf
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ZEE N —A— M -3 % HGC—823 41 it E A7 41 fhl /¢
FH AL 3B-F2 3 5§ -5 7 X} NCI-H1650 4l
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Analysis of Cytotoxic Active Ingredients from Edible and Medicin Cirsium setosum

Wang Zeyu, Zhang Xiaoxia, Wu Yong, Wang Xin, Li Jinjie, Dai Xueling, Shang Xiaoya"
(Beijing Key Laboratory of Bioactive Substances and Functional Foods, Beijing Union University, Betjing 100191)

Abstract The previous research of our group found that the petroleum ether—soluble portion of the ethanol extract of
Cirsium setosum had a good inhibitory effects on cytotoxic activity of a variety of human tumor cells in wvitro. Now it is
necessary to study the chemical composition of unresearched strong active subfractions, and to explore the functional fac-
tors that exert cytotoxic activities. Under the guidance of inhibiting cytotoxic activity in wvitro, various chromatographic
techniques were used for separation and purification, and spectroscopy methods were used for structural elucidation, and
the structures were determined by comparison with known literature data. Five steroids were isolated from an active sub-
fraction of the petroleum ether of ethanolic extract of Cirsium setosum, and determined as 3B—hydroxystigmast—-5-en—7—-
one, stigmast—22—ene-38,5a,6B-triol, 6B8-hydroxy— stigmasta—4-en-3—one, 6B—hydroxy—stigmasta—4,22-dien—3-one and
6B—hydroxycampest—4—en—3—one. To the best of our knowledge, this is the first report showing the presence of all the
compounds in the genus Cirsium. In the in vitro assays, except for the stigmast-22-ene-38,5a,68-triol, the other four
compounds all showed selective cytotoxicities.

Keywords Cirsium setosum; cytotoxic activity; isolation and purification; structure elucidation



