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Syntheses, Crystal Structures and in Vitro Anticancer Activity
of Four Binuclear Benzyltin Complexes Based on Acylhydrazone Ligand

LIU Jiao LI Zhuo-Qun YI Yu-Yang ZHONG Yi-Xin YU Hao-Tian TAN Yu-Xing JIANG Wu-Jiu*
(Key Laboratory of Functional Metal-Organic Compounds of Hunan Province, Key Laboratory of
Functional Organometallic Materials, University of Hunan Province, College of Chemistry and
Material Science, Hengyang Normal University, Hengyang, Hunan 421008, China)

Abstract: Four dinuclear benzyltin complexes were synthesized by microwave “one-pot synthesis”, namely
{{C4H55(0)C=N-N=C(Me)COO]|(PhCH,),Sn(MeOH)}, (C1), {{ C4H;S(0)C=N-N=C(Me)COO](p-Cl-CcH,CH,),Sn(MeOH)},
(C2), {{C4HsS (0)C =N-N =C (PhCH,)COO] (PhCH,),Sn (MeOH)}, (C3), {[C4H;S (0)C =N-N =C (PhCH,)COO] ( p-Cl-
CeH,CH,),Sn(MeOH)}, (C4). The complexes C1~C4 were characterized by IR, '"H NMR, “C NMR '"®Sn NMR spectra,
elemental analysis, HRMS and the crystal structures were determined by X-ray diffraction. The four complexes
are all binuclear molecules, and there was a Sn,0, four-membered ring in the middle of the molecule. The central
tin atom and the coordinating atom form a seven-coordinated pentagonal bipyramid configuration. The
thermogravimetric of the complexes C1~C4 were analyzed, and in vitro antitumor activities of the complexes were
evaluated by MTT against three human cancer cell lines (H460, HepG2, MCFK7). The results show that complex
C2 is the best compound for inhibiting cancer cells in the four synthesized complexes. CCDC: 1923380, C1;
1923381, C2; 1923382, C3; 1923383, C4.
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1.1 XA

TR ARSI AR I A B
BRI A B, e R Al

A % B KR MILESTONE 0 A B AY
IR F H A< 5 HE Prestige-21 2151 6 3% 4L (4 000~400
em™ ,KBr & i) %€ ;'H . C F1 "Sn NMR H Bruker
AVANCE-500 # @ H 9 AW 2 ; oo 2 43 Hr H PE-
2400(I)7T Z 43 Hr 4G %€ 5 f AR 2549 F Bruker SMART
APEX I CCD &5 A7 S A0 5 ;HRMS H Thermo
Scientific LTQ Orbitrap XL(EST #)il % ; $4 8 FH 7 =

NETZSCH TG 209 F3 #4H 43 Hr4%; 45 s L mt 3
5 X-4 A H A GO o D A S (R EE T ok 22
REIE),

1.2 BREWHEKR

7E 100 mlL 0B SN HE R AITA 1 mmol 2- W W3
JE 1 mmol WNHERER (B EIZ), 1 mmol —"F3E—
AL (e X &R A, LS 20 mL W,
£ 100 °CF S0 N 30 min, ¥ 2B = o U8 2
HEI b, 4 VA 45 R A5 R C1~C4,

Be& CL: B GGk, 77 % 74.1%, m.p. 108~
110 °C(dec), JCE 53T (CysHuN,0,SSn) M (455 N
JitHEAE %) :C,50.87 (50.85);H,4.43(4.45);N,5.20
(5.16), IR(KBr,cm™):3447,3103,3080,3024,2938,
2826,1614,1601,1578,1531,1491,1431,1385,1364,
1341,1315,1209,1 146,1 022,905,856,760,739,
725,696,664 ,592,573,532,498 459,440, 'H NMR
(500 MHz,CDCly):6 7.78 (dd,J;=3.6 Hz,J,=1.2 Hz,
1H),7.56(dd, J;=4.9 Hz,J,=1.2 Hz,1H),7.39~7.40(m,
1H),7.13 ~7.15 (m, 1H),7.04 ~7.07 (m ,4H),6.98 ~7.01
(m,5H),3.18(s,4H),2.06(s,3H), “C NMR(125 MHz,
CDCly):8 170.64,153.95,136.66,131.71,131.52,128.98,
128.63,128.60,128.11,127.78,125.66,30.68 ,13.12,,
1S NMR(Me,Sn,187 MHz,CDCl,):6 —639.29, HRMS
(ESI) m/z #%(C,HyN,0,8Sn)* [M—CH,OH+H]|* 3 518 .
513.028 94, S {A .513.028 38,

BLE Y C2. A AR, 7 % 73.6% , m.p. 110~
112 C(dec), TTER 73BT (CasHasClN,OS,Sny) 55 M EL (45
S RNITEAE ,%).C,45.15(45.13);H,3.63(3.62);N,
4.58(4.58). IR(KBr,cm™):3441,3094,3026,2 941,
1655,1609,1576,1530,1489,1431,1387,1 364,
1317,1209,1148,1094,1036,1015,905,858,829,
739,723,650,581,536,486,469,'H NMR(500 MHz,
CDCly):6 7.80(d, J=3.6 Hz,1H),7.60(d,J=5.0 Hz, 1H),
7.17(m,1H),6.99(d, J=8.4 Hz,4H),6.88(d,/=8.4 Hz,
4H),3.17(d,J=11.6 Hz,2H),3.12(d,J=11.6 Hz,2H),

(0] (0] :/ ’( 1/ 0O S
NH, + R , MeOH TN\__4' TN\ /O S [
S NN Ol + R,SnCl, McOH_ E>_</ /NN
\ I H 0 — s O N-N

R = Me~(C1, C2); C,H,CH,-(C3, C4)
R'=C,H,CH,-(C1, C3); p-Cl-C,H,CH,(C2, C4)

Me
R o o
'—./,R
S O~ /71> /
R’ | R' J
H \Me

C1~C4

BT AR A R i
Fig.1 ~ Synthesis of complexes
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2.11(s,3H), *C NMR(125 MHz,CDCl5):6 171.15,169.37,
150.34,136.63,134.82,132.26,131.93,131.42,129.48,
128.36,127.82,35.74,12.80,, '®Sn NMR(Me,Sn,187 MHz,
CDCly):5 -640.60, HRMS(EST) m/z #4(C5,H oC1,N,0,8Sn)*
[M-CH;OH+HJT15H : 580.950 99,52 M{#:580.950 56,

BAY C3. AR, 7% 71.3%, mp. 99~
101 °C(dec), TGE 53 BT (CssHssN,058:Sn,) 35 ME (F5 =
WM RAE ,%):C,56.24 (56.24);H,4.53(4.56);N,
4.52(4.52), IR(KBr,cm™):3433,3076,3022,2938,
1634,1612,1599,1576,1530,1491,1481,1452,
1431,1385,1356,1342,1312,1227,1167,1 128,
1032,856,758,741,696 667,579,542 ,497 ,457 ,440
'H NMR (500 MHz,CDCLy):8 7.79 (d,J=3.6 Hz,1H),
7.56(d,J=5.0 Hz, 1H),7.34~7.40(m,4H),7.26~7.29(m,
2H),7.19~7.23(m,2H),7.14~7.15(m, 1H), 6.82(s, 7H)
3.81(s,2H),3.19(d, J=11.7 Hz,2H),3.14(d, J=11.7 Hz,
2H), *C NMR(125 MHzCDCI,):8 170.99,168.37,150.66,
136.08,131.74,131.64,130.17,128.96,128.57,128.43,
128.19,128.12,127.62,126.63,125.33,35.81,32.12,,
1S NMR(Me,Sn , 187 MHz, CDCly):6 -636.27, HRMS
(EST) m/z 4% (CosHpsN,0:8Sn)" [M—CH,OH+H]| 1155 1H .
589.060 24, S {H . 589.060 36,

B W) C4. B AR, 77 % 72.8%, m.p. 103~
105 °C(dec), T 73BT (CssHs,CLN,0S,Sny) 35 I F (45
SWN NI, %).C,50.59(50.61); H,4.83(3.81);N,
4.06(4.07), IR(KBr,cm™):3495,3078,3026,2 938,
1597,1530,1489,1429,1385,1342,1314,1227,
1209,1 163,1 126,1 092,1 074,1 032,1 015,885,

856,829,808,739,716,696,650,581,540,488 469,
'H NMR (500 MHz,CDCLy):8 7.79 (dd,/;=3.6 Hz,J,=
1.2 Hz,1H),7.63(dd, /=5.0 Hz, J,=1.2 Hz, 1H),7.43(d,
J=7.3 Hz,2H),7.34~7.37(m,2H),7.28(d, J=7.5 Hz,1H),
7.17~7.19(m, 1H),6.76(d, J=8.5 Hz,4H),6.67(d, J=8.5
Hz,4H),3.90 (s,2H),3.09 (d,J=11.6 Hz,2H),3.00(d,
J=11.6 Hz,2H), "“C NMR(125 MHz,CDCly):6 171.31,
169.50,149.79,136.69,134.88 ,134.64,132.54,132.12,
131.23,130.07,129.38,128.65,128.28 ,127.84,127.0
7,36.75,32.13, '"Sn NMR(Me,Sn, 187 MHz,CDCly):
8 —638.48 . HRMS(ESI) m/z 1% (CsH»CLN,0:8Sn)* [M—
CH:OH+H|7 15518 . 656.982 29, 5L {H . 656.982 91,
1.3 BELEHNE

e HCRSE 43 51 8 0.22 mmx0.22 mmx0.22 mm
(C1).0.21 mmx0.20 mmx0.20 mm (C2).0.22 mmx0.21
mmx0.20 mm (C3) #1 0.20 mmx0.20 mmx0.18 mm
(C4) WA W AR, 1E Bruker SMART APEX 1T
CCD LA Y b SR %A s @b i) Mo Ka 5t
22 (A=0.071 073 nm), Lk @~o 5135 J7 20U HE A7 5T 4
Y, T EIEZ Lp TR 2\ H IR IE ik
SER B R AR SR AR AR AE B S Y 22
i Fourier & B B 2 2 | BRI 0 &k 46 & i
ZEaYi U AR VA ALY TN I [ R A LY T S R T
PERS BN A A b S LA 1 (R PE S B AT 42
W f /N R B IE B, RAS AT T
YER I SHELXL-97 ¥ & 48 56 iy,

CCDC:1923380,C1;1923381,C2;1923382,C3;
1923383 ,C4.,

x1 BREY C1~-C4 WREFHIE
Table 1 Crystallographic data of complexes C1~C4

Complex C1 Cc2 C3 C4
Empirical formula C4HusN4OgS:Sn, C4HuCLN,OsSSn, CsgHseN4O04S-Sn, CssHs,CLN,O4S,Sn,
Formula weight 1 086.38 1224.15 1 238.57 1376.34
T/K 296(2) 296(2) 296(2) 296(2)

Crystal system Monoclinic Monoclinic Triclinic Triclinic
Space group P2,/n P2i/n Pl Pl

a/ nm 1.979 18(16) 1.158 4(2) 0.959 2(9) 0.994 7(4)
b/ nm 1.721 75(14) 1.240 8(2) 1.013 9(9) 1.043 3(5)
¢/ nm 1.536 96(12) 1.803 3(4) 1.534 4(14) 1.577 1(7)
al(°) 97.166(10) 72.989(5)
B/ 112.818 0(10) 90.286(3) 101.754(10) 84.964(5)
v /(%) 104.077(10) 75.918(5)
Volume / nm’ 4.827 6(7) 2.591 9(9) 1.393(2) 1.517 9(12)

Z 8 2

1 1
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D./ (Mg-m?) 1.495 1.569 1.476 1.506

Absorption coefficient / mm™  1.175 1.303 1.028 1.122

F(000) 2192 1224 628 692

0 range / (°) 1.63~25.10 1.99~25.10 2.63~25.10 2.49~25.10

Limiting indices -23 < h <22, -13<h<12 -1l < h <11, -1l < h <11,
-20 < k < 18, -4 <k < 14, -1l <k < 12, -2 <k <12,
9=<[<18 -11=<s1<21 -8 =<1<18 -8 <1< 18

Reflection collected, 24 366, 8 591 12 643, 4 618 13 381, 4 940 15 625, 5 372

unique (R:,=0.036 4) (R:,=0.033 1) (R:,=0.045 7) (R;,=0.018 9)

Completeness 0.998 0.999 0.993 0.995

Max. and min. transmission 0.782 1 and 0.782 1 0.780 5 and 0.771 4 0.820 8 and 0.805 4 0.823 5 and 0.806 7

Data, restraint, parameters 8 591, 87, 571 4618, 48, 314 4 940, 0, 358 5372, 0, 370

Goodness-of-fit on F 1.095 1.056 1.057 1.039

Final R indices [I>20(])]
R indices (all data)
(AP (D) / (€-nm™)

R=0.039 6, wR,=0.128 2
R=0.057 4, wR,=0.137 1
1 883, -1 026

R=0.061 8, wR,=0.170 3
R=0.085 7, wR,=0.181 9
1378, —-842

R=0.028 9, wR,=0.076 0
R=0.032 3, wR,=0.078 6
763, —491

R=0.026 8, wR,=0.071 6
R=0.030 3, wR,=0.073 6
1 407, 461

14 #HBEHENE

¥ H NETZSCH TG 209 F3 #H 51, 725 <
AT NG B R 20 °C-min™, AR HE S 20 mL-
min™ BT, XTRCAPITE 40~800 CHu [ N #E 17
TR
1.5 oA LS

F R 25 W75 F /b i DMSO,  FH/KH6 B 2 i il
W R HF e 24 DMSO W /T 0.1% . NCI-H460 ,
HepG2 1 MCF7 4 8 FH & 10% i 4 1L & /9 RPMI
1640(GIBICO 2\ R)) K5 37 3 7E 5%(V/V)CO0,.37 CHl
ThL R BE B F2 50 W IR TR OB 3% L RSP IR 24 0
00 Rl o MTT 3800 5 %4k b B4 Graph Pad
Prism version 7.0 2 /¥ ,fb &) 1C, B/ Th HA
S B30 w0 A A 2 v ] A A R AT RS A5

2 SRS

21 & H

B 4 A AR A Y C1~C4 Sl it 2-WEW)
Gk PR 2 (R P I ), - 3k Ak (R
ST G ) TR SO 4 B 2R PF R < — i 4 A i
B, 1A MU TE & 4 B A T A B R e O
T I R ROE | B R SR BT 1R
B FRATTE A WU b ORI Al B i, AR AL
IR e 3y 2 A RN S ) A SN A T R B AR
Sy¥eal, L R a8, i H 4 MR EEB AW
(7= R ILE 7090 L, X HR AL S8 % M7 4 ik
AIZERIBL A AR =R A T AR R A s,

2.2 EEHR

RS C1~-C4 A shigEE Y | B&Y Cl~
C4 A W EE TS S0, i AE 205
3 433~3 495 cm™ &b H BRI (0 R AE WU 4 S E A
PITE 1 530~1 531 em™ A0 AU U5 J& R BENR (C=
N-N=C) 8 i R AiE UL C1~C4 43 F R B 11 2
X TR AR 447 i B e ARG R ol 4 41 B 068 43 I AE 1 614
1385.1609 1 1387.1612 113851597 1385
em™ Ab P F IR 2Z %k 229 222 227 A1 212 em™,
FH AN EWH R RBARYZ DK IEAYS Sn
BE A0Sk 55 XS 2k B AT S T AR A SRR R — 3
Hh ,C1~C4 BL A7 8 () E 1% v (Sn-0-Sn) v (Sn-0) .
v(Sn-N) 1 »(Sn-C) 73 3 2. T 664,573 498 440 cm™,
650,581,486 469 cm ',667 579 497 440 cm ™ Al
650,581,488 469 cm™ Ab , 5 SCHRI-OH I (1 25 4k
GO el B 3 RUDER T 4 M HRRGY,
I H A A SE A 1 0 07 BT LA A 4 4
TR LA W H A AU A S R

76 'H NMR i, B &9 4 g n FUr AR 2
Ll 55 100 400 445 4 194 45 21 5T 1 B0OM X W A0 DAk & o
AILLE B LG Y C1~C4 5 3R & T+ 067
B 53l 7 7.78~7.01.7.80~6.88 .7.79~6.82 F1 7.79~
6.67; FEELA ) C1 A1 C2 | 2-ME My Fok JF 45 VA1 i 7% i
AR 43 () Y S0 0T 1 W 7 43 I TE 2,06 2011,
LAY C3 A C4 | 2-E Wy BB I 455 < 74 i 62 T 1
P 4 1 IV HY S0 1 ) e 7 43 I TE 3.81 T 3.90),
HoAth SR 7 X A A0, BB 4 4



2204

xoH Ak

n2

2y,
¥

%M %535 %

B & 0 EAT RRABL AR AR X R A5 # BT

£ PC NMR &1, A B 4 AN B G 90 R 5L
e . WEMERK . WA SR DL KT 55 PR AR P 7R AR
W B AW C1~C4 P 3k 0 F S S5 11 H 0 7
B 5y BITE 30.68.35.74 .35.81.36.75,C1 I C2 H 2-
WHE W3 5k JF 46 T D 7 A S 4 1 B R Al 4 ) S 0
13.12 1 12.80,C3 F1 C4 H 2-15E My Bt i 4 2K D3 1ol 12
AR 30 43 ) ST HE e 4 03] AR 32,12 T 32013, 4%
2 e 55 BEAS HE N S5 R R T B W A XS X TR
B AT 2 SR B

fE '"Sn NMR & AL &%) C1~C4 18 )5+ 41
BIFE-639.29 . —640.60 . —636.27 F1-638.48 4b 5 HH 1
A R 4 ALY T I U AR — 1 P
&, I H 4 AEA YT R AT 1k
SELAS AL BT UG | 150D B D i AL A A 2 A A AR
L4 DAY EA HARL 2R 254
23 B4l

Bl &%) C1~C4 1Y =5 B4k K it M e 91 1 3%
2,0 FEEULE 2, MRMRSE AT LIE H 4 A8
AR A Y B AL AR TT Y AU B

2 BMEYCI~-C4WMEOERKMER
Table 2 Selected bond lengths (nm) and bond angles (°) of complexes C1~C4

c1

Sn1-01 0.215 8(3) Sn1-02 0.228 7(3) Sn1-02' 0.290 92(30)

Sn1-04 0.243 3(4) Sn1-N1 0.222 0(4) Sn1-C9 0.214 2(5)

Sn1-C16 0.212 5(5)
01-Sn1-02 142.21(12) 01-Sn1-04 78.89(13) 02-Sn1-04 138.89(13)
C16-Sn1-C9 160.59(19) €16-Sn1-01 94.71(17) €9-Sn1-01 94.99(17)
€16-Sn1-N1 102.09(17) €9-Sn1-N1 96.92(16) 01-Sn1-N1 71.47(13)
€16-Sn1-02 91.49(17) €9-Sn1-02 91.10(16) N1-Sn1-02 70.78(13)
€16-Sn1-04 81.58(18) €9-Sn1-04 83.84(18) N1-Sn1-04 150.32(14)
€16-Sn1-02 84.028(155) €9-Sn1-02 79.670(137) 02-Sn1-02! 64.963(101)
04-5n1-02' 74.01(11)

2

Sn1-01 0.215 4(5) Sn1-02 0.233 9(5) Sn1-02 0.266 79(53)

Sn1-04 0.238 8(6) Sn1-N2 0.225 5(7) Sn1-C9 0212 7(8)

Snl-C16 0.213 4(8)
01-5n1-02 140.6(2) 01-Sn1-04 75.8(2) 02-Sn1-04 143.6(2)
€9-Snl1-C16 162.1(3) €9-Sn1-01 93.7(3) €16-Sn1-01 98.2(3)
€9-Sn1-N2 97.003) €16-Sn1-N2 99.4(3) 01-Sn1-N2 70.9(2)
€9-Sn1-02 89.5(3) €16-Sn1-02 89.7(3) N2-Sn1-02 69.7(2)
€9-Sn1-04 87.8(3) €16-Sn1-04 82.3(3) N2-Sn1-04 146.6(3)
€16-Sn1-02 82.273(228) €9-Sn1-02 81.155(228) 02-5n1-02' 65.350(169)
04-Sn1-02' 78.405(204)

c3

Sn1-01 0.216 9(2) Sn1-02 0.231 12) Sn1-02' 0.272 28(28)

Sn1-04 0.253 7(3) Sn1-N1 0.224 1(3) Sn1-C15 0.214 7(3)

Sn1-C22 0.215 0(3)
01-5n1-02 140.44(8) 01-Sn1-04 75.09(10) 02-Sn1-04 144.45(8)
C15-Sn1-C22 157.48(12) €15-8n1-01 96.06(11) €22-8n1-01 92.86(12)
C15-Sn1-N1 97.35(10) €22-Sn1-N1 105.12(10) 01-Sn1-N1 70.33(9)
C15-Sn1-02 91.58(12) €22-8n1-02 94.63(12) N1-Sn1-02 70.22(7)
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C15-Sn1-04 83.26(12) (C22-Sn1-04 79.13(12) N1-Sn1-04 145.30(9)
(C22-Sn1-02' 82.736(93) C15-Sn1-02' 80.182(92) 02-Sn1-02' 65.636(67)
04-Sn1-02' 78.831(77)

C4

Sn1-01 0.215 9(2) Sn1-02 0.235 94(19) Sn1-02 0.268 22(18)

Sn1-04 0.238 0(2) Sn1-N2 0.224 6(2) Sn1-C22 0.214 2(3)

Sn1-C15 0.214 7(3)
01-Sn1-02 140.17(6) 01-Sn1-04 77.06(7) 02-Sn1-04 142.78(7)
(22-Sn1-C15 164.79(11) (22-Sn1-01 98.23(9) C15-Sn1-01 92.91(10)
(22-Sn1-N2 96.81(10) C15-Sn1-N2 96.61(9) 01-Sn1-N2 70.77(7)
(C22-Sn1-02 88.52(9) C15-Sn1-02 89.52(9) N2-Sn1-02 69.45(7)
(C22-Sn1-04 84.43(10) C15-Sn1-04 88.04(10) N2-Sn1-04 147.67(8)
(22-Sn1-02' 82.744(89) C15-Sn1-02' 82.721(88) 02-Sn1-02' 65.517(60)
04-Sn1-02' 77.335(67)

Symmetry codes: ' —x, -y, 1-z for C1; ' 1-x, —y, 1=z for C2; ' 1-x, 2—y, 1-z for C3; ' 1-«x, 1-y, —z for C4.

Symmetry codes: ' —x, =y, 1-z for C1; ' 1-x, -y, 1—z for C2; ' 1-x, 2—y, 1-z for C3; " 1-«x, 1-y, —z for C4
2 MEY C1~C4 Wik 309% 7 1 #5141
Fig.2 Molecular structures of complexes C1~C4 with 30% probability ellipsoids

GrF D AETE 1A Sny0, FIEHLOGUICER 3 SECRFEIROBAZ RIS, e Snl B Sn2 JEF 410 5
DR o TR L, TR A AR T ) — R A R T B FE B Snl1-02' B 0.290 92 (30)
Phus-BFBRBCA Sn Ji -, HE5 2 MR KY  nm,Sn2-06" 24 0.280 54(33) nm(Symmetry codes ;' —x,
RS, ANFEREREGY C1 0T &A 2 44 —y, 1=z, 1-x,2-y,—z for C1); MAEREY C2.C3,
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C4 "' ,Sn1-02' 43514 0.266 79 (53).0.272 28(28).
0.268 22(18) nm (Symmetry codes:' 1-x,—y,1-z for
C2;' 1-x,2-y,1-z for C3;' 1-x,1-y,—z for C4);iX
SERUH BOR T8 ) 5 A iy A B R 2 R H
BN TH R T HSEEFRRERZ M, EiYET
IEH Sn-0 B d it B 4 NECA W T Y Sn-OF
AR P B0

LIRS W) C1 AKX FR S IT R 1], Snl 52Kk A BT
) 2 AR T 01 A 02,1 A W& 56 A/ R T
N1, 1 ECA AR 04,5k A 2 R 3 iy i
SR o Ml c16 LLECK A 55 1 AN ER S+ il
RILERT 02 SF AL, T L e A7 A BUHEAL Y
01.02.04 N1.,02" 548 7 AR E P r 5 M LE 2
AN R T €O A C16 W 5 4 T 9% T 1h i A 1Y)
W AL E B R FE A 01-Snl-N1 71.47(13)°,
N1-Sn1-02 70.78(13)°,02-Sn1-02' 64.963(101)°, 02"
Sn1-04 74.01(11)°,04-Sn1-01 78.89(13)° , AN HHAE:
i) C9-Sn1-C16 H 14 160.59(19)°, 5 180° &5 T
19.41°, HARE PR 5 55 o8 i1 i
W HPRH A (Sn1-01 0.215 8(3) nm;Sn1-02 0.228 7(3)
nm;Sn1-04 0.243 3 (4) nm;Snl-N1 0.222 0(4) nm;
Sn1-02' 0.290 92(30) nm), K BLIZBL A 4 0 8 R 7
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24 ABREMEMR

B &Y C1~C4 R st Zean 18l 3 s, A
K] LUE ) B IR B 0 T 4 DR A R
AARRIR R F R T 4 AN ECA P )k R
BEA BRI A XS RO T LA R E SRR AR 3 A B
B, fEWIER Y B 40~180 °C, LB C1 R H K 5.6%
(B8 MH .5.8%),C2 H 5.5% (L8 .5.2%),C3 H
4.7%(FIe1H .5.1%),C4 N 4.3%(FLiB(E .4.6%), /77
G T BE A Pk LA B B BE AT 5 AN 180 Gl
HEC AN TR X — G A, XA G 4T
2R 2% 2- I Wy Tt Bk 240 D T PR AR (sl 2- W o T A 44 %
VAT T T2 TR ) B 3 (i SR 3 ) 4 AN LB e
53 B8 E TR 28.29% (C1),25.1% (C2).25.1% (C3) 1
21.6%(C4), F&&MY5 Sn0, M5 & & 27.6%(C1),
24.5%(C2).24.2%(C3) 1 21.8%(C4)HEA V) & ; ik
O 85 R R B Y C1~C4 7R 100 CZHi )
FOEAFTE AT R,

100 0

80

I

g

5 5 <
£ ool )
.s (5]
S =
10 @

40k &

E

5

c2 ]

20} 115
100 200 300 400 500 600 700 800

Temperature / C

(=}

Weight / %
Derivative weight / (% 'min~")

| C4

100 200 300 400 500 600 700 800
Temperature / C

K3 Fa? C1~C4 HAE T

Fig.3 Thermogravimetric analysis curves of complexes C1~C4

2.5 RMRIEEERR
PA-RBAYE o BEAE XS B AT MTT 325 AL 5 9

C1~C4 XRS5 7796 20 Fd NCI-H460( A Jiti Ji 48 ) |
HepG2( A 98 4 i) \MCF7( L1 J 40 ) 6 41 1 0
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A L DU T 1 T T A0 ) OURZ 1 S 00 TR 5 00 405 G AR B ) S AR A0 08 T 2207

PE, HARWNE 3 Fas, WERPEIErT A, EW
C1~C4 *F 3 Ffvifia 4 M &5 A7 — & Ml 7 J % e
T 1Cs, 18, AT AR I EL G4 C2.C4 XT3 s 2 il
(A R F G A C1.C3, IF BT X IR 25
R AR R AT, BB b 5 8 R T AHE R
SN 1 AR 35 U I X FC B W B T A A 2
VEF, Wt BH 5 45 B 607 G057 1T RE A 2503 1A
FEX S L R T HepG2 21 ML R X C2 i flUEk

ICs 1 }(2.63+0.11) mol - L; XF F NCI-H460 ¥ 41
ffL A C2 . .C4 W& M AH Y | I 10, 15 20 31
}1(3.70+0.14) wmol - L™ F1(3.82+0.14) mol - L ; Xf F
HepG2 H1 MCF7 P08 48 i, C2 F 44 S0 i) 3% 14 A
T C4, LR LIRVHEZ R ATA AEASCE B 4 4
LAY, BLAY C2 A8 L H AL FL A 9 HAT AR 4
GF ARSI TR O T 2 2 AL R AR
HABLE B PR 2 e G

® 3 BT E AR ARSI

Table 3 Inhibition activities of the complexes to cancer cell in vitro

1Cs0 / (pmol - L)

NCI-H460 HepG2 MCF7
C1 8.06+0.17 6.94+0.23 9.70+0.32
Cc2 3.70+0.14 2.63+0.11 4.71+0.28
C3 9.45+0.13 8.24+0.23 9.28+0.19
C4 3.82+0.14 3.07+0.21 5.91+0.14
Carboplatin 7.26+0.32 7.70+0.25 8.22+0.41

3 & it

I 2 Wy TR JUF | DAY T 2 (5 TN TR ) | 7 ik
A (B T G R R ) 7 O R A AR
T o=k BT 4 AR RS S Y (C1~
Cd); 45K &Y, C1~C4 ¥ 2 LL Sn0, WITH Ky
X PR XU % 5 5,4 DG W i ol B R
ST S F 499 B L T A W AR R RUE R R Ay
Mras L fE2 5T G C1~C4 ¥7E 100
CZHI AT AR SE FAAE B A B BN I3k B Jee i V4G
KUY C2 21 3 e 248 ML NCI-H460( A Jifi
T M)  HepG2( A M 40 L) MCF7 (O FL IR 98 20 i)
ROR BTG Y, I FASGH — B R AL 5 T iR
TE & 8 DU 2 W kL 59

Supporting information is available at http://www.wjhxxb.cn
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