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Synthesis and in vitro Anti-Tumor Effects of Hydroxytanshinone ITA
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Abstract ; Hydroxytanshinone IIA was synthesized with tanshinone IIA as lead compound. MTT assay was adopted to
evaluate its inhibition effect against Hela, HepG-2 and SGC-7901 cells. Results indicated that hydroxytanshinone ITA
inhibited cell proliferation in a dose-dependent manner. The half inhibitory concentrations (ICs,) of hydroxytanshinone
ITA against SGC-7901 ,Hela and HepG-2 cells were 4. 18 puM,6.08 uM and 10.20 pM,respectively. But the ICq, of
tanshinone IIA against SGC-7901,HeLa and HepG-2 cells were 17. 15 uM,27.28 uM and 46. 34 M, respectively. The
inhibition effect of hydroxytanshinone IIA to SGC-7901 cells was powerful. Compared with tanshinone IIA , hydroxytanshi-
none ITA significantly increased inhibition effect (P <0.05).
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Fig. 1 Chemical structure of hydroxytanshinone IIA
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N'E 335 Hela i1, N9 HepG-2 4HffIRE A
B SGC-7901 4NN F v [ B 24 B~ B JLfily 5 2F
WSS R4 0. Hela 40 i35 T DMEM 15 37 3%
(2 10% JIG 4= 18 e FHR BEE R 100 U/mL) ,
HepG-2 ZHiffiF1 SGC-7901 4 1425 T RPMI-1640 4
FRHE (& 10% A= 1% M F B R AEH R 100 U/
mL) ;% T 37 °C,5% CO, HFIE B AP AE th 15 5%,
JEE 2 ~3 d J5H 0.25% R F B AAE AR, x4k
A KA AT 05
1.3 {%&§

VG ZAB-HS 5 PeE VUL i Y ; Varian Mer-
cury V x 300 AU g L RAL (55704 CDCL,, bR A
TMS) ; — & 4kHik ( CO,) 153746 ( 3£ [E Themo Electron
Corporation) ; H¥ TAE & (IR MG LI A A | ) 5 5
B 2 B 8 ( H A Olympus 23 7] ) ; BIO-RAD
MODE 168 HUFtFRIY

2 EKWHEIE

2.1 LEMHER

FREX 147 mg FFZ0 A %5 F 15 mL B 78 P04
et o I [ S A 25 mg i A AR 2R
i S AR H B A i S5 72 0.5 h N4 I A
107 mg f#) NBS, Jz )i 3 h J5 F 30 mL 7K ¥ 3 ¥, By
SAbIR)Z R ZE AR EARIE S . AR &
HFFET 15 mL Z@ W e g e = bR T
TR TICE 24 h S a R 2B BRI R A ik it/
LR OER(VI/V2 =5/1) 1SR Ay AR EA , 7~
H:62.3% o AT RIS E A5
2.2 MTT &L & Y3 240 Rt 58 B8 11 B9 5 0

OB K4, 28 0. 25% [ 55 (A T A6
JALAN R, T BT B AL 2 x 104~/ mL 4 iy 2%

JE 4% 200 pL/fLEERPT 96 LSRR, 37 C 5%
CO, MRFFRFARTFE 12 h, 4 MG B AR K 7E 5 97 3
FINAE Y s LB WBLE 7 WL, DR B 6
ML, HiFR48 hJm, A MTT 3 (5 mg/mL) 15
wL, QREEIE SR 4 b W BRI, A B AR 150
pL/ AL PREE S min, BEFR{X 492 nm Kb 52 W WA
FZLUT A AT A 4 am il 3 (% ) = (14K
B2 AMEFR(E/ X IR A (HF4ME) x 100% .
2.3 HiRGITST

K] SPSS12. 0 B F AT 0 M. MTT 35
BATRAFATINE 6 fL, B2l & X 45 21k
0 IR PA TR =K 5 21 18] FL R ] One-way ANO-
VA K56
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3.1 hEYMEHMETE

R 55 5 (P EE) ; mp. 184 ~ 185 °C ;HR-ESI-
MS (m/z).311. 1233 ( calculated for C,, H;; O,
311.1239) [M+H]*;'H NMR (300 MHz, CDCI,)
$:7.69 ~7.66 (2H,d,J=7.8 HZ,6-H,7-H) ,7.23
(1H,s,15-H) ,6.86 (1H,s,1-OH) ,2.26 (3H,s,17-
CH,),2.24 ~2.17 (2H, m,2-CH,),1.70 ~ 1.65
(2H,m,3-CH,),1.45 (3H,s,19-CH,),1.25 (3H,
s,18-CH,) ;”C NMR (75 MHz,CDCl,) §:182.3 (C-
11),177.1 (C-12),163.0 (C-14),152.0 (C-5),
142.8 (C-15),141.5 (C-10),128.5 (C-6),126.2
(C-7),125.5 (C-8),124.8 (C9),124.3(C-13),
121.6 (C-16),67.6 (C-1),40.8 (C4),32.7 (C-
3),31.8 (C-18),30.5 (C-19),29.4 (C2),8.8
(C-17)
3.2 E¥iEHE
3.2.1 £S48 A sF Hela 20 §6.64 ¥ 54 37 %) V5
JH

S AE R R, IS S A FPE 2 1A
X} HeLa 4fi fl &8 A7 — & 9 #0I/E H , BB A 7 &K
. FRIEFFZ R TIA 00 o 154 58 R O B T P
i HA, LI W 1,

F1 EEASE UA X HeLa HHAHEMEMER (x +5,n=15)
Table 1  Inhibition effect of hydroxytanshinone ITA against HeLa cells ( x +s,n=15)

b B P W2 40 E I B
Concentration ((uM) ODyqp Inhibition rate (% )
Tan IIA OH-Tan ITA Tan IIA OH-Tan ITA Tan IIA OH-Tan IIA
Control Control 0.519 £0.029 0.776 £0.037 0 0
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1.91 0.53 0.477 +0.021 0.757 £0.041 8.1 2.5
3.83 1.05 0.441 £0.033 " * 0.703 +0.033 " 15.1 9.4
7.65 2.10 0.410 £0.011 " * 0.628 £0.025" * 21.0 19.1
11.48 4.21 0.348 +0.016 " * 0.485 +0.010 "~ 32.9 37.5
15.31 8.42 0.319£0.012" " 0.330 +0.019" "~ 38.5 57.5
22.96 16.63 0.279 £0.020 " * 0.206 +0.010 "~ 46.2 73.4
30. 61 16. 84 0.227 £0.009 * * 0.130 +0.008 * * 56.2 83.2

*P<0.05, " " P<0.01;vs control.
3.2.2 #AJHAE TIA 2 HepG-2 a3 s k] A7 BIAFADHIVER, 400 i OR 20 AR . 3P}
1E R i UA X} HepG-2 AU 1 FHOK T P20 1A,
MR ERT RIS A X HepG-2 4l SEIe4iRIL&K 2,
F2 BREASE A 3 HepG-2 HAHMEEMBMER (x +5,n=15)
Table 2 Inhibition effect of hydroxytanshinone ITA against HepG-2 cells ( x +s,n=15)

B E WL 49 EEES
Concentration ((uM) 0Dy, Inhibition rate (% )

Tan IIA OH-Tan IIA Tan IIA OH-Tan IIA Tan IIA OH-Tan IIA
Control Control 0.472 +0.026 0.659 +0.036 0 0
2.87 0.58 0.412+0.021 " " 0.643 +£0.025 12.8 2.5
5.74 1.17 0.394 £0.022" * 0.620 +0.029 16.5 5.8
11.48 2.34 0.360 +0.015 * * 0.567 £0.017 "~ 23.7 13.8
17.22 4.68 0.328 +0.018 * * 0.489 +0.016 "~ 30.6 25.8
22.96 9.34 0.296 +0.010 " * 0.381 £0.022" " 37.2 42.2
28.70 14.03 0.272 £0.023 * * 0.260 +0.008 * * 42.3 60.5
45.92 18.71 0.207 +0.011 "~ 0.154 +0.011 "~ 56.2 76.6

*P<0.05,"* P <0.01;vs control.
3.2.3  #AJHAE A 2 SGC-7901 mfeey¥gzady  3.2.4 HA IS4 LA *F R F A B 20 566 374 7%
HAE R e
FRILPFS 1A % SGC-7901 4 Ji A7 4 o (14 344 K SPSS12. 0 #4545 Ak & W i ) -4 il e iy
FEAMHRIVE R, HEA R EAOiPE, s R R 3, 4 AR B PESE DA JFE3EPES 0 HA (9 105,558,
£R3 RBREHSE A X SGC-7901 HAEIILEIMFIER ( x +s,n=15)
Table 3 Inhibition effect of hydroxytanshinone IIA against SGC-7901 cells ( x +s,n=15)

TECN e M 400 %
Concentration ( M) 0Dy, Inhibition rate (% )

Tan ITA OH-Tan IIA Tan ITA OH-Tan IIA Tan ITA OH-Tan ITA
Control Control 0.473 +0.014 0.716 +0.034 0 0
0.72 0.58 0.462 +0.018 0.682 +0.031 2.4 4.8
1.44 1.17 0.439 +£0.029 0.658 +0.015 " 7.2 8.1
2.87 2.34 0.416 £0.016 " * 0.604 £0.019 "~ 12.1 15.7
5.74 3.51 0.360 £0.012* * 0.472 £0.010 "~ 23.8 34.1
11.48 4.68 0.295 +£0.010" * 0.258 +0.017 "~ 37.7 63.9
17.22 9.36 0.232 £0.009 * * 0.019 £0.003 * * 51.0 97.4

*P<0.05,"*P<0.01;vs control.
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Fig. 2 Inhibition effect of hydroxytanshinone IIA against dif-

ferent tumor cells
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