H3BE B2 B 2 BBl Vol.33  No. 12
- 1022 - 2016 4212 H Journal of Xinxiang Medical University Dec. 2016
008008 006009008 0080000600800 006004 008008004 008C0$00$00$00 0060080000600 #0000 S0 00SC0$00SI0S00$00S00S00 00
0 ARSCE] A e, ShI AR, S0, SF. RSB AE Y h i s i SR IR R BT R TR (D). BT 2 B B A, . { Eﬁﬂjﬁﬁ*]
’ 2016,33(12) ;:1022-1027. DOI;10. 7683/ xxyxyxb. 2016. 12. 002. t 7t
0 00600900400400600600600 8006006006 006004006006006006008006006006 00600800800 6006006008008006008 0060000600600 00

BERXEEY P IG5 2 R R U RS T

% O&R', IW4E, TR, hRE, @an
(LB S BE2Epeir e Be s B2 453003;2. 1 S BR2E e = ¢ Be 2P, # g 453003;3. 31 5 B4
52pE R B S 453003)

ME:. BE IREIERHEASE Y b il o PRI AR TS . TiE TR R € 35 A OB A A
IARS3 18 U5 3R B3 B8 28 S TR AR ) TP 08 i e JF i — 2P Ak, HEAR Sl 0 BUAAL G, AR5 Sl A G 3R R L B
FNLLAMGIE S AP 7 00 & A B 458, TR FHBEIE 2 U] B Y 83 X I il AR A & W HEA T IR S0 e 3
R, R NZEFAY MR S8 2] 13 Fhoxt - DA b B s S0 51 , G50 B8 43 301 O < asi-
odonin( 1) ;effusanin E(2) ;effusanin A(3) ;oridonin(4) ;epinodosin(5) ;enmein(6) ;epinodosinol (7) ;rubescrystal A(8) ;
rubescrystal B(9) ;ponicidin(10) ;nodosin(11) jrabdosin B(12) jisodocarpin(13) . A&ZMyt Mg & Ml i &5 R R0 b &
P2.3.5.6.11 .13 X A il HLOO 20 A AR 47 A A0 B2 15 1 s A &9 3 13 X I 4 5 S0 40 i o A — S A0
VR A6 A 4 10 X S PR8I B s Aa SHE . 418 BA o 0 B S S ERFR A 250 1 itk & W 250
—E AN ARG, BAL A 3 13 [ A% AL K 195 248 60 T s 2 L4 5 g 4 ol o

KR BB ERE ; ik UM
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Extraction of diterpenoid from Isodon and its antitumor activity

JIANG Yan' ,MA Li-juan®, WANG Ya-wen’,SHANG Xiao-jun’ , YAN Fu-lin’

(1. School of Nursing , Xinxiang Medical University , Xinxiang 453003 , Henan Province , China ;2. School of Pharmacy ,Sanquan
College of Xinxiang Medical University ,Xinxiang 453003 , Henan Province ,China ;3. School of Pharmacy , Xinxiang Medical U-
niversity , Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To study the extraction and cytotoxicity of diterpenoidin of Isodon. Methods The diterpenoidin
was isolated and purified by means of silica gel column chromatography. Then the structure of compounds were identified by
nuclear magnetic resonance ,mass spectrum and infrared spectrum methods. The cytotoxicity test of diterpenoidin in vitro was
performed by sulforhodamine B staining. Results Thirteen diterpenoids were isolated from the extracts of Isodon and the struc-
tures of these compounds were identified as lasiodonin(1) ;effusanin E(2) ;effusanin A(3) ;oridonin(4) ;epinodosin(5) ;en-
mein(6) ;epinodosinol (7) ;rubescrystal A(8) ;rubescrystal B(9) ; ponicidin ( 10) ; nodosin( 11) ;rabdosin B(12) and isodo-
carpin(13). The antitumor activity test showed that compounds of 2,3,5,6,11,13 had good cytotoxic activity on human leuke-
mia cells( HL60) ;compounds 3,13 had good inhibitory activity on human hepatoma carcinoma cell and cervical cancer cell
line ; compounds 4,10 had inhibitory action on human chronic myelogenous leukemia. Conclusion Some of compounds with a
partial structure of the a-methylene cyclopentanone have certain cytotoxic activity ,and both of the compounds of 3,13 have a
good inhibitory action on human leukemia cells and hepatoma carcinoma cells.
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SRR B MRS 1, MR R T 0 A
TR B M AR MK AR R
ARAMAGE S P, b o B A5 51 13 FhovS -
DL FeRZ el ML W, X AT 1 40 M RE 15 4
M, BUR 4R AR BT

1 #R5FE

L1 ## BHESSE BIKE R R ANR A 3
PR SR AR 100 i AT L T R AR 1 2 15 W SPA R
SN2 B R AR 1) B B B 28 AR PR, I B AR
H T R AROME R R A LU AR S o

1.2 X2 5ikF Brucker AM400 B8 5 LUK
T (78 Brucker 227]) , Q-TOF6540 5 73 B o i AX
(e ZHEAE AT , Nicolet 170 SX FT-IR £L 4Nk
(S Nicolet A7) , X4 H7 s ks AL (b
TOGH X4 ), SpectraMax Paradigm Jiff 1 /% ( 35 [H
Molecular Devices /37 ) ,RSBiotech CO, 5553346 (3£ H
GalaxyS /\#] ), MLS-3780 5 K 4 88 ( 3 [F Thermo
) ETZBT AR (200 ~300 ) BRI thin
layer chromatography, TLC ) F fif ix GF254 (10 ~
40 pm) (5 BT ) s BTN 20 A ali.
1.3 REBE5SE oilR%E Lk S My 1
10 kg, BT Ja ki, PSR @ K (7 2 3,0/v) BiRkE
HOHE 4 U, FFIR 6 d, FEIBURI e 4 , /KU SR
CBRAI 6 K, ¥ LR LR 2R 48 e AR R B o
SRIG LA/ (1 20,30 1,20 11,15 : 1,
10:1,5:1,3:1,1:1,0:1,0/v) Ryel 504 EEvE
JBE, AT A AT €035 40 A o AR TLC A, K 2
Prilc S BN A Aa ) o3 s T80 o ARG PRI RE MG
FEJZAT , 43 50 A ek PR R S0/ I S5/ S
M SR/ I A 2R 0 SRR R, S I AT
S, R RS S e A

1.4 ZHEE KD s s & s
Yy, il bk O ¥ KT8 63 (infrared spectrum,
IR) .5 i ( mass spectrum, MS) | #% #% 2 & ( nuclear
magnetic resonance , NMR) ZE QIR 1E J7 L E L&
Wit .

1.5 {EYWMEBSEERT K4 10" L7 14l
TNz 96 FLAR T, BFAL 100 pL, K557 24 h, I A [A] vk
JE 254 [ F - IE AR ( dimethyl sulfoxide , DMSO)
%, DMSO FERGFRAR R I 20 ) <0.5 g - L™ ], [
PEXT BRALAEFLIMAA IR B 22 3855 K B R4
WS A PAT, AkEiE R 48 b JE, AL Al A
500 g - L' =% Z B ( trichloroacetic acid, TCA ) &

25 pL(TCA ¥k £y 100 g « L7°) [ 52,4 C
1 h {8t [ 5 W, ZNFLT 25 B 7K ok 5 i, 5T
e AL 100 pL fisi i 2 748 B ( sulforhodamine B,
SRB) i, S & 10 min, 10 g - L™" EERRIEE 5
i, bR 2R 5 E AL A1 SRB, S LTk, 454611
SRB J{]150 wL 10 mmol - L™ 2wl = 1 S A Ak
FBE (Tris, pH 10. 5) WV %, 7E B FRAL B DU HY Agys o
ST (% ) =SS Ay — 2GR Ags)/ O
BAZL A5 — DIZAT Agyy) X 100% .

RHH SRB 5k WA AR R A 4y B 15 3
AR o A& Pt N I 40 e (HL6O ) | A JH-
21 (Bel-7402 ) | B s 41 (HO-8910) A 40
(SMMC-7721) | N'E SV AN (HelLa) A\ 488 41 i
(EC-1) Nk B J o B 20 g (UBTMG ) A Jifi e 4
ML (AS49) AFUBRE AN (MCF-7) A8 PR I 1L
S 20 (K562 ) S8 AT 3 1k A T 3

2 #R

2.1 UEMEMRBEHE NIEHEIRRH o
RE) T 13 B - DL e A2 a2 il ik 5 4, it Ak
0715 M IR \MS NMR S5 E T i fL &)
1 ~13 45K, 45 R WA 1 B YiEasEdE T .

G 1: BEH AR, 55 F 3 CyyHy Og; m. p.
252 ~254 C;[ o]l =100(c 1.0,CsHN) IR (0N,
em™'):3 330,1 705,1 640;"” C-NMR ( 100 MHz,
CD;N,8,ppm) 8:74.5(C-1),27.5(C-2),39.0(C-
3),24.3(C4),60.9(C-5),73.4(C-6),95.8(C-7),
60.2(C-8),57.7(C-9),42.8(C-10),63.1(C-11),
28.5(C-12),35.0(C-13),39.8(C-14),210.9( C-
15),153.9(C-16),115.9(C-17) ,33.1(C-18) ,22.6
(C-19) ,64.6(C-20),

G 2: HEMH AR, 57 F 3 CyyHy Og; m. p.
250 ~252 C;[aly —81.3(c 0.20,C,H,N); IR
(v em™):3 600 ~3 050,1 702,1 642;'H-NMR
(400 MHz,C,D,N,8,ppm,TMS) :5.13,4.32(2 xH,
Abd,J =11.0,H-20),4.50 (1H, m, H-11), 4. 28
(1H,H-6),3.84(1H,dd,J =10.0,6.0,H-1),1. 34
(3H, s, Me-18 ), 1. 24 (3H, s, Me-19) ;" C-NMR
(100 MHz,C,DsN, 8, ppm):75.3(C-1),29. 4 (C-
2),39.3(C-3),34.0(C4),61.4(C-5),73.4(C-6),
96.3(C-7),59.9(C-8),55.0(C9),43.0(C-10),
67.0(C-11),39.3(C-12),34.8(C-13),27. 1 (C-
14),211.0(C-15),154. 4 (C-16),115.3(C-17),
33.8(C-18),22.5(C-19),65.7(C-20) ,
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Fig.1 Structures of compounds 1 —13

&Y 3. Jo iR f R (MeOH) |, 43+ 5
CyoH, 05 3m. p. 266 ~268 C ;[ o]} =79.7(c0.35,
CsHN) ;IR(vS™ em ™) :3 463,3 233,2 930,1 702,
1 640,1 4531 333,1 275,1 193,1 061;'H-NMR
(400 MHz, C;D;N, &, ppm, TMS) :5.95,5. 61 (2 x
1H,s,H-17),4.75,4.34(2 x 1H, Abd, J =10. 0 Hz,
H-20),4.25(1H, dd, H6a),3. 65 (1H, dd, J =
7.5 Hz,H-1),2. 89 (1H, m, H-13a), 1. 48 (1H, d,
J=6.5 Hz,H-5),1.26,1. 10 (2 x 3H, s, Me-18,
19) ;”C-NMR (100 MHz,C,D,N,8,ppm) :73.3(C-1),
30.4(C-2),39.1(C-3),34.0(C4),61.3(C-5),74. 8
(C-6),95.8(C-7),60.5(C-8),52.0(C-9),41.7(C-
10),20.2(C-11),30.1(C-12),35.1(C-13),26.4( C-
14),210.9(C-15),154.3(C-16),115.7(C-17),33.2
(C-18),22.1(C-19),63.7(C-20)

G 4. T PR 45 f (Me,CO) , 4 15X
CyHy O ;m. p. 248 ~250 C; [ ]y —46(c 1.0,
CsHN); IR (o8 em™): 3 400, 3 200, 1 705,
1 645;'H-NMR (400 MHz, C,D,N, &, ppm, TMS) ;
6.31(1H,s,H-17a),5.53(1H,s,H-17b) ,5.35(1H,s,
H-14) ,4.78,4.42(2 x 1H, Abd, J =8. 8 Hz,H-20),
4.29(1H,dd,J =10.0,7.0 Hz,H-6),3.65(1H,t,J =
8.0 Hz,H-1),1.20,1.13(2 x3H,s, Me-18,19) ;" C-
NMR (100 MHz,C;D;N,§,ppm) :74.8(C-1),30.5(C-
2),39.3(C-3),34.0(C4),60.5(C-5),73.5(C-6),
98.4(C-7),62.9(C-8),54.1(C9) ,41.7(C-10),20.3

(C-11),30.9(C-12) ,43.9(C-13) ,73.1(C-14) ,209.2
(C-15),153.4(C-16),119.0 (C-17),33.3(C-18),
22.2(C-19),64.0(C-20)

G 5. Jo o YOk 45 5 (Me,CO) , 73 20
CpoHoys Oy 3m. p. 245 ~248 °C ;[ ]y —200(c 0.027,
C,HN) IR(vYY em ™) :3 250,1 750,1 715,1 640,
1 045;'H-NMR (400 MHz, C;D;N, §, ppm, TMS) :
9.08 (1H, brs, OH-6B),7. 21 (1H, brs, OH-11a ),
5.98,5.35(2 x 1H,s,H-17),5.75(1H,s,H6),
4.93(1H,dd,J=11.8,6.8 Hz,H-1B) ,4.56(1H,m,
H-11B),4.42,4.30(2 x 1H, Abd,J = 10.0 Hz, H-
20),3.25(1H,s,H-5),2.74(1H,d,J =11.2 Hz, H-
9),0.96 (3H,s, Me-18),0.96 (3H,s, Me-19) ;" C-
NMR (100 MHz, C;D,N, 8, ppm) :76. 8 (C-1),24. 1
(C-2),36.9(C-3),31.6(C4),52.4(C-5),102. 1
(C-6),171.0(C-7),56.6(C-8),53.9(C-9),51. 1
(C-10),63.3(C-11),41.5(C-12),35.3(C-13),
33.0(C-14),200.6(C-15),151.0(C-16) ,117.7(C-
17),33.6(C-18),23.0(C-19),73.7(C-20) ,

G 6. T 4 PR 45 i (Me,CO) , 43 15X
CpoHyOf3m. p. 297 ~299 C ;[ ]} —131.3(c 1.0,
C,H,N) ;'H-NMR (400 MHz,C,D,N,3, ppm, TMS) :
5.98,5.31(2 x1H,d,H-17),5.90 (1H,s,H-6),
5.43(1H, dd, H-1),4. 48 (2H, ABd, H20), 1. 32
(3H, s, Me-18 ), 1. 04 (3H, s, Me-19) ;" C-NMR
(100 MHz, C;D;N, 8, ppm):75. 0 (C-1),30. 9 ( C-
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2),74.0(C-3),35.9(C4),51.1(C-5),102.4(C-
6),172.2(C-7),57.0(C-8),46.6(C9),50. 1 (C-
10),19.8(C-11),32.8(C-12),35.3(C-13),29.6
(C-14),200.8(C-15) ,151.4(C-16) ,117.4(C-17)
28.3(C-18),23.2(C-19),74.4(C-20) ,

&Y 7. T B HOR 45 5 (Me,CO) , 43 50
CpoHy O 3m. p. 236 ~238 C;IR(vE . em™") .3 420,
3230,1 705,1 040;'H-NMR (400 MHz, C;D;N, 3,
ppm,TMS) :5. 73 (1H,s,H-6) ,5.57,5.22(2 x 1H,
brs,H-17),5.50(1H,s,H-15) ,4.84 (1H,dd,H-1),
4.54,4.19(2 x 1H, Abd, J = 8.5 Hz,H20),4. 43
(1H,H-11),3.60(1H,d,J = 10.0 Hz,H-9) 3. 17
(1H,s,H-5),1.00(3H,s, Me-18),0.98 (3H,s, Me-
19);”C-NMR (100 MHz, C;D;N,§, ppm) :77. 6 (C-
1),24.4(C-2),37.3(C-3),31.7(C4) ,54.4(C-5),
102.3(C-6),175.6(C-7),53.5(C-8),46.4(C-9),
51.1(C-10),63.2(C-11),45.6(C-12),37.2(C-
13),34.5(C-14) ,76.5(C-15) ,158.3(C-16) ,108. 6
(C-17),33.2(C-18),23.2(C-19),73.3(C-20) ,

&Y 8 Tota ik ( Me,CO) ’ﬁ%ﬁC22H2807 >
m. p.281 ~283 C;[ ]} —173.1(c 0.54,Me,CO) ;
HR-ESI-MS:m/z 427. 173 3[ M + Na] " ; IR (v*") .
3516,2 987,2 967,2 940,2 874,1 743,1715,
1700, 1 660, 1 373, 1 181, 919 cm ';'H-NMR
(400 MHz, C;D,N, 8, ppm, TMS) : 10. 68 (1H, s, H-
20),6.66 (1H,s, H-15),5.85(1H,s, H-6),5. 11,
5.03(2 x 1H, brs, H-1) ,4. 55 (1H,dd, J =4. 0,
6.8 Hz H-1) ,4.29(2H,dt,/ =8.8,11.2 Hz,H-11),
3.27(1H,d,J=11.6 Hz,H-9) ,2.78(1H,m,H-13) ,
1.96(3H,s,H22),1.91 (1H,s,H-5),1.71,1.99
(2H,m,H-2),1.67,2.71 (2H,m,12-H) ,1.42,2.77
(2H,m,H-3),1.14,2.21(2H,d,J =12.0 Hz,14-H) ,
1.15(3H, s, H-19),0. 95 (3H, s, H-18 ) ;" C-NMR
(100 MHz, C;DsN, 8, ppm) :77. 4 (C-1),25.8(C-2),
40.7(C-3),33.5(C4),50.1(C-5),92.3(C-6),172. 1
(C-7),48.7(C-8),35.0(C-9),50.6(C-10),62.6(C-
11),39.5(C-12),37.7(C-13),32.3(C-14),80. 8 ( C-
15),153.7(C-16),111.0(C-17),30.3(C-18),22. 1
(C-19),202.8(C-20),169.9(C-21),20.5(C-22) ,

AW 9: TS (Me,CO) , 73§ CyH,, Og 5
m. p.260 ~262 °C,[ o]} -135.7(c 0.28,Me,CO) ;
HR-ESI-MS:m/z 383. 147 3[ M + Na] " ; IR (v*"") .
3375,1 754, 1 720,1 700, 1 365,1 320, 1077,
898 ¢cm~';'H-NMR ( 400 MHz, C,D,N, 3, ppm,
TMS) :10. 07 (1H, s, H20),5. 47 (1H, s, H-15) ,

5.20,5.44 (2 x 1H, brs, H-17),5. 02 (1H, dt, J =
8.8,11. 2 Hz, H-11),4. 70 (1H, dd, J = 3. 2,
11.2 Hz,H-1) ,3.14(1H,d,J =11.6 Hz,H-9) ,2. 84
(1H,s,H-5),2.81 (1H, m,H-13),2.01,2.36(2H,
m,H-2),1.82,2.10(2H,m,14-H) ,1.43 (2H, m, H-
3),1.14(3H,s,H-19) ,1.07(3H,s,H-18) ;” C-NMR
(100 MHz,C,DsN,8,ppm) :76.8(C-1) ,25.1(C-2),
39.6(C-3),33.0(C4),50.8(C-5),169.7(C-6),
173.7(C-7),50.8(C-8),38.9(C-9),50.4(C-10),
70.2(C-11),37.7(C-12),37.2(C-13),32.0( C-
14),81.6(C-15),157.3(C-16),110.6(C-17) ,22.2
(C-18),30.2(C-19),199.5(C-20) ,

G 10: To 0 fh iR (MeOH) |, 43 73X Gy Hyg
Og;m. p.235.5 ~238.0 C;[aly) —118(c 0.1,
CsDN)GIR(vE em ™) 23 392,1 735,1 650,1 083,
1 062;'H-NMR (400 MHz, C;D;N, 8, ppm):6. 17,
5.30(2 x 1H, s, H-17),5. 85 (1H, s, H-20) , 4. 94
(1H,d,6.1,H-14) ,4.15(1H,s,H-6),3. 80 (1H,
dd,5.6,10.0,H-1),3. 18 (1H,m,H-13) ,2. 88 (1H,
d,7.6,H9),1.59(1H,s,H-5),0.91,0.87(2 x3H,
s,Me-18,19) ;" C-NMR (100 MHz, C;D;N, 3, ppm) :
72.0(C-1),30.2(C-2),39.9(C-3),33.5(C4),
63.2(C-5),72.9(C-6),101.7(C-7),57.6(C-8),
45.6(C9),48.7(C-10),19.9(C-11),26.7(C-12),
41.0(C-13),69.8(C-14),200.3(C-15),150. 1 ( C-
16),117.9(C-17),30.9(C-18),23.0(C-19),97.2
(C-20),

G 11 Jo A PR & & (MeOH) |, 43+ 50
CyoHys Oy 3 m. p. 278 ~ 280 °C;'H-NMR (400 MHz,
C;D;N,3,ppm) :8.24(1H,br s,0H-6) ,6.06,5. 35
(2x1H,s,H2-17),5.79(1H,s,H-6),5. 70 (1H, 1,
9.0,H-1),5.05(1H, m,H-11) ,4,54,4.22(2 x 1H,
s,H-20),3.78(1H,d,11.5,H-14) ,3.20(1H, m, H-
13),3.07 (1H, s, H-5),1. 01 (6H, s,2 x Me);
“C-NMR (100 MHz, C;D,N,§, ppm):78. 8 (C-1),
24.2(C2),37.5(C-3),31.6(C4),55.7(C-5),
102.1(C-6),171.6(C-7),56.3(C-8),48.7(C-9),
50.0(C-10),66.5(C-11),41.5(C-12),35.6(C-
13),34.2(C-14),201.0(C-15),151.3(C-16) ,117.2
(C-17),33.4(C-18) ,23.5(C-19),74.1(C-20) ,

EW 12: oA PR ZS & (MeOH) | 73+ X
CHy, 04 ;m. p. 182 ~ 184 °C ; EI-MS.m/z 448.211 8
[M] ;[ all =130.6(c 2.20, C;HN) 5 IR (X%,
em™'):3 450,1 740,1 720,1 640,1 235,1 054,
875;'H-NMR (60 MHz, CDCL,, 8, ppm, TMS) ;6. 10,
5.60(2 x1H,s,H-17),5. 12(1H,t,J =8.0 Hz, H-
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1),4.88,4.30(2 x1H,ABd, J =12. 0 Hz, H-20),
4.25(2H,m,H6) ,4.00(1H,m,H-11),3. 10(1H,
dd,/ =10.0,4.0 Hz,H-13),2.27(1H, m,H-5),
2.68(1H,d,J =11. 0 Hz, H93),2. 04 (6H, s,
20Ac), 1.04 (6H, s, 2Me ) ;" C-NMR ( 15 MHz,
CDCl,,8,ppm) :76.2(C-1),24.0(C-2),39.5(C-
3),34.1(C4),48.6(C-5),62.3(C-6),170.7 ( C-
7),57.6(C-8),45.3(C9),44.4(C-10),65.9(C-
11),41.5(C-12),33.9(C-13),29.5(C-14),199.0
(C-15),149.1(C-16),119.7(C-17) ,33.9(C-18)
24.0(C-19),66.5(C-20),169. 7 (OAc), 167. 0
(OAc) ,21.4(0Ac) ,21.4(0Ac) .

G 13 L EHIRES A (Me,CO) , 73 75X

CyoH, O5;m. p. 271 ~273 °C;'H-NMR (400 MHz,
CDCl,,3,ppm) :6.07,5.50(2 x 1H,s,H-17),5.33
(1H,s,H-6),4.39(1H,dd,J= 11.6,5.9 Hz,H-1),
4.05,3.98(2 x 1H, Abd, J = 9.4 Hz,H-20),2.53
(1H,dd,J = 13.0,5.4 Hz,H9),1.93(1H,s,HS),
1.03(3H,s,Me-18),0.96 (3H,s,Me-19) ;° C-NMR
(100 MHz, C;DsN, 8, ppm) :76. 5 (C-1),23. 4 ( C-
2),37.2(C-3),33.0(C4),53.8(C-5),101.4(C-
6),171.8(C-7),56.1(C-8),45.4(C9),49.7(C-
10),19.7(C-11),35.4(C-12),35.0(C-13),29. 3
(C-14),199.9(C-15),150.1(C-16) ,118.0(C-17) ,
33.1(C-18),23.4(C-19),74.0(C-20) ,
2.2 4 &YX HL-60, Bel-7402 1 HO-8910 2 fitl
REIEYE 2R WE 1, kEW2.3.5.6.11.13
85 6 A LA P A I 20 B ( HL-60 ) A5 AR 47 1) 4
BEE TS M, 2 4] € B (half maximal inhibitory con-
centration, IC,, ) 43 %l > 0. 26.0. 55.0. 57.2. 07,
2.08.8.25 mg - L' fL &4 313 X A6 40 g
(Bel-7402 ) A7 %54 41 il 15 4, 1C5, 2353 g 1. 45 Fil
3.57 mg - L', X 3L 41 ff ( HO-8910) .45 41
il 7

%1 {£&43t HL-60 Bel-7402 F1 HO-8910 ZREmiINE]E 1t

Tab.1 Inhibition activity of compounds on HL-60, Bel-

7402 and HO-8910 cell lines (x xs)
} ICsy/(mg + L71)

feadn HL-60 Bel-7402 HO-8910
BRI ER 0.56 +0.17 1.85+0.53 1.11 £0.64
1 11.46 £3.29 58.53 £2.00 145.44 +7.54
2 0.55+0.52 23.69 £2.74 48.87 +4.50
3 0.26 +0.10 1.45 +0.25 7.67 +0.24
5 2.08 +0.51 17.64 £0.07 40.76 £5.15
6 8.25 +0.82 21.59 £0.79 41.26 £3.76
7 26.44 £1.99 39.68 £5.64 59.90 £1.69
11 2.07 £0.32 10.42 £3.23 14.02 +1.64
13 0.57 £0.12 3.57 +0.26 4.01 £0.67

2.3 &3t SMMC-7721 #1 HeLa 48 B g9 30 4155
SR ILER 2. (LAY 313 AR A 4 il
(SMMC-7721 ) A #5450yl /5 FH (1Cs, 4330k 1. 47
3.57 mg « LY i H XS #0040 (HeLa) A5 —
SE MM HIVEF (1C5, 43514 7.65 F14.01 mg - L™1)
=2 k&% SMMC-7721 F1 HeLa 20 R0 &l 75 14

Tab.2 Inhibition activity of compounds on SMMC-7721
and HeLa cell lines (x=s)
N ICsy/(mg -+ L71)

Gk SMMC-7721 Hela
WHEE 1.85+0.53 1.11 £0.64

1 58.55 £2.06 145.48 +7.56

2 23.69 £2.74 48.87 +4.50

3 1.47 £0.28 7.65+0.23

4 19.33 £3. 14 37.59 £2.00

5 17.64 £0.07 40.76 £5.15

6 21.57 £0.76 41.25 £3.77

7 39.68 £5.64 59.90 £1.69

8 289.22 +2.23 365.17 £13.48

9 313.13 £2.64 80.07 £6.32

10 26.02 £0.54 28.14 £1.05

11 25.95+1.43 12.64 £2.66

12 39.68 £5.64 59.90 £1.69

13 3.57 £0.26 4.01 £0.67

2.4 &3t EC-1, MCF-7, K562, A549 #0
USTMG ZRapsEliE e 25 % 3. kEW 4.
10 X6 A1 4 458 5L 11 0t o ( KS62) 241 Jfa A3 41046 4
1Co, 5019 5. 12 F19.78 mg « L~ i Hofth 4 Fh4n
JL A AR FHAS B S sl TC A A

%£3 E&Wx EC-1, MCF-7, K562.A549 #1 USTMG 40 ff g3 &35 14

Tab.3 Inhibition activity of compounds on EC-1,MCF-7,K562,A549 and U87 cell lines (xxs)
ICsp/(mg - 17!

fea®) EC-1 MCF-7 N I((S6gZ : A549 US7TMG

S-SR s g 5.90 £0.49 21.08 £1.07 108.66 +5.76 120.36 +3.79 28.41 +£4.55

4 66.25 £3.17 40.78 £3.26 9.78 +1.78 188.75 +6.52 80.79 £3.40

8 678.19 £39.25 563.90 +47.38 238.16 £15.07 784.39 +25.97 487.25 +9.01

9 37.69 £3.62 79.62 £6.33 197.35 £2.10 62.13 £39.06 180.09 +11.44

10 43.87 £3.05 16.85 £2.63 5.12 +0.46 73.33 £5.84 32.19 £4.07

3 e
AWFFERT 3 A F R 0 5 Fh &2 Sk R Ay 3
BA A NS KA B B W BB R T M AT T

RIS, BRI, o0 A T g (A 2k 5 R IE
At M X A0 A 25 S Al 2 L AL, (HHAR B [F)
Y HAL S Wb A 2251, 2R We- DL 7e A2 ke 2 it
aEYr . BRICZ AN, A A i SR | =l | A
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