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Synthesis, Structure and Antitumour Activity of Diorganotin(V)
Complexes Containing Silicon of Salicylaldehyde Thiosemicarbazone

XIE Bo YAO Hua LIAO Qi-Hua DENG Rui-Hong LIN Sen* YAN Zhao-Hua

(College of Chemistry, Nanchang University, Nanchang 330031, China)

Abstract: Eleven diorganotins containing silicon of salicylaldehyde thiosemicarbazone were synthesized and
characterized through 'H NMR, *C NMR, IR spectra, elemental analysis and X-ray single crystal diffraction tests.
The result shows that the thiosemicarbazone Schiff base coordinates with tin atom as tridentate dianionic ligand
through thephenolic oxygen, imine nitrogen and mercaptan sulfur, forming a parallel five and six-member hetero-

cyclic structures. The preliminary bioassay result shows that these compounds have a good antitumor activity in

vitro against MDA- MB-231 and MCF-7. CCDC: 1060109, 3ab; 1041385, 3db; 1032939, 3dc.
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1a: X=OCH,, Y=Z=H; 2a: R=Me,SiCH,;

1b: X=Z=H, Y=OCH;; 2b: R=n-Bu;

le: X=Y=H, Z=NO,; 2¢: R=Cy

1d: X=Y=H, Z=Br
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3aa: X=OCH,, Y=Z=H, R=Me,SiCH,;
3ab: X=OCH,, Y=Z=H, R=n-Bu;

3ac: X=OCH,, Y=2=H, R=Cy;

3ba: X=Z=H, Y=OCH,, R=Me,SiCH,;
3bb: X=Z=H, Y=OCH,, R=n-By;
3be: X=Z=H, Y=OCH,, R=Cy;

3ca: X=Y=H, Z=NO,, R=Me,SiCH ;
3cb: X=Y=H, Z=NO,, R=n-By;

3ce: X=Y=H, Z=NO,, R=Cy;

3db: X=Y=H, Z=Br, R=n-Bu;

3dc: X=Y=H, Z=Br, R=Cy

1 A WA R
Fig.1 Syntheses of the complexes

1.2.1 BEEYRE L

7E 100 mL = SRS o A SR Fr B V(4)- 28 5
i F LMK (HLY)(1 mmol), % b 0137 ¥ BE4E AT 25 mL
eS8 VB0 <1, A 30 mL JEK B RS A i FA i
JL R BEFE T2 N 15 mL % 0.17 g(2 mmol) &
) ) HEY PR YA, TR N o8 MR AR S N 2 h ), TR 1R
1% 1 (Me;SiCH,),SnCl,y (1 mmol) i TG 7K B B %5 ¥ (10
mL), ARSI 8 h Jiw , R EIAE A, 2o U8 5 i T
1, 30 mL BR K GE C e #A28 US - AT U8 I8
AT, o EAE BRI A0 3aa FiA 430 mg, ™
2R 72.8% ,m.p. 143.3~145.2 °C, IR(KBr,cm™):3 320
v(NH);1 586 »(C=N);1 504,1 443 »(Ph);1 210 »(C-
Om);1 319,736 v(C-S);1 247 §(SiCH3);1 080(N-H);
834 v(Si-C);59 v(w,Sn-C);500 v(w,Sn-0);454 v(w,

Sn-N),'H NMR(400 MHz,CDCl):6 8.66(s, 1H,PhNH),
7.54 (d,J=7.6 Hz,2H,CH=N,ArH),7.32 (t,2H,J=16
Hz,ArH),7.06(t,1H, J=16 Hz,ArH),6.91(d, 1H, J=8.0
Hz,ArH),6.79(d,1H, /=12 Hz,ArH),6.65(t,2H,J=16
Hz,ArH),3.83 (s,3H,0CH;),0.69 (d,/=12.5 Hz,2H,
SnCH,),0.53 (d,J=12.5 Hz,2H,SnCH,),0.07 (s, 18H,
SiCHy), "“C NMR(100 MHz,CDCl):8 163.73,162.67,
157.47,151.48,139.54,128.82,125.60,123.13,120.52,
116.80,116.46,116.15,56.42,13.27,1.20, JCE /4T
% Co3HsN;0,8Si,5n #1518 (%) . C 46.63,H 5.95,N
7.09 ; S MIAE (%) : C 47.08,H 6.04,N 6.88,

Z R E R T 23 HARBC G %) 3ab~3de.

3ab:630 mg, WE G ME, 7 51.6% ,m.p.
106.5~108.6 °C, IR (KBr,cm™):3 291 » (NH);1 586
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v(C=N);1 497,1 443 v(Ph);1 212 v(C-Oy); 1 314,754
»(C-S); 1 246 §(SiCH;); 1 082 »(N-N);831 »(Si-C);591
v(w,Sn-C);491 v(w,Sn-0);417 v(w,Sn-N), 'H NMR
(400 MHz,CDCl):6 8.64(s,1H,PhNH),7.54(d,J=7.8
Hz,2H,CH=N,ArH),7.31(t,J=16.0 Hz,2H, ArH),7.05
(t,J=16 Hz,1H,ArH),6.89~6.90 (m,1H,rH),6.77~6.82
(m,1H,ArH),6.63~6.69(m,2H,ArH),3.83(s,3H,0CH;),
1.46~1.72(m,4H), 1.24~1.39(m,2H),0.85(t, J=7.3 Hz,
3H),0.66(d, J=12.6 Hz,1H,SnCH,),0.55(d, J=12.6 Hz,
1H,SnCH,),0.07 (s,9H,SiCH;), “C NMR (100 MHz,
CD,Cl):8 163.80,162.51,157.44,151.38,139.57,128.84,
125.43,123.11,120.42,116.84,116.22,115.91,56.31,
27.45,26.86,26.44,13.63,11.78 ,1.20, 7T & /3 1 4%
Co3H3N:0,SsiSn HY 3+ 5 fH (% ).C 49.12,H 5.91,N
7.47 ; SZMME (%) : C 49.34 ,H 5.96,N 7.38,

3ac:450 mg, # KK, 7 F 76.27% ,m.p.
104.8~106.8 °C, IR (KBr,cm™):3 382 v (NH);1 592
v(C=N);1 500,1 435 v(Ph);1 212 v(C-Opn);1 312,
733 v(C-S);1 246 §(SiCH;);1 083 »(N-N);833 v (Si-
C);594 v (w,Sn-C);500 v (w,Sn-0);415 v (w,Sn-N),
'H NMR (400 MHz,CDCl):8 8.64(s, 1H,PhNH),7.54
(d,J=7.7 Hz,2H,CH=N,ArH),7.31(t,J=7.9 Hz,2H,ArH),
7.04(t,J=7.3 Hz,1H,ArH),6.89~6.91(m,1H,ArH),6.75~
6.77(m,1H,ArH),6.61~6.67(m,2H, ArH),3.84(s,3H,
OCH,),1.87 ~2.14 (m,3H,CyC-H), 1.56 ~1.75 (m,5H,
CyC-H),1.30(d,J=6.2 Hz,3H,CyC-H),0.66(d,J=12.5
Hz,1H,SnCH,),0.48 (d,J=12.5 Hz,1H,SnCH,),0.06
(s,9H,SiCH;), “C NMR(100 MHz,CD;Cl):6 163.75,
162.53,157.92,151.37,139.64,128.81,125.60,123.0
3,120.40,116.87,116.35,116.01,56.49,42.55,29.77,
28.44,26.56,11.20,1.26, JC % 43 BT #%& C3HyuN;0,
SSiSn M5 1E(%):C 51.03,H 6.00,N 7.14; S M{E
(%):C 51.25,H 6.01,N 7.10,

3ba: 400 mg, SEEEAKAK, 7K 67.8% ,m.p.
90.0~91.4 °C,, IR(KBr,cm™):3 329 »(NH);1 606 v(C=
N);1499,1 433 v(Ph);1 216 »(C-Op);1 302,746 »(C
-S);1 246 & (SiCH);1 075 v (N-N);837 »(Si-C);585
v(w,Sn-C) ;496 v(w,Sn-0), 'H NMR(400 MHz,CDCL;);
8 8.57(s,1H,PhNH),7.52(d, J=7.7 Hz,2H,CH=N, ArH),
7.30(t,J=7.8 Hz,2H, ArH),7.02(t,/=7.9 Hz,2H, ArH),
6.52(s,1H,ArH),6.30~6.33 (m, 1H, ArH),6.18 (s, 1H,
ArH),3.80(s,3H,0CH5),0.62(d, J=12.4 Hz,2H,SnCH,),
0.47 (d,J=12.4 Hz,2H,SnCH,),0.06 (s,18H,SiCH;),

BC NMR (150 MHz,CDCly):8 168.96,166.05,162.21,
162.12,139.77,135.41,128.83,122.85,120.22,110.78,
106.99,103.55,55.36,13.27,1.27, JG & 4 #r #%
C53HasN:0,8Si,8n #1356 (%).C 46.63,H 5.95,N
7.09; LM (%) . C 45.93,H 5.94,N 6.76.,

3bb:430 mg, “=EOH A, 7 70.5% ,m.p.
101.0~102.8 °C, IR(KBr,cm™):3 413 »(NH);1 610
v(C=N);1 507,1 432 »(Ph);1 217 v(C-Oy);1 313,749
»(C-S);1 251 8(SiCH;);1 077 »(N-N);834 v(Si-C);591
v(w,Sn-C);499 v(w,Sn-0);445 v(w,Sn-N), 'H NMR
(400 MHz,CDCLy):8 8.55(s,1H,PhNH),7.52(d,J=7.8
Hz,2H,CH=N,ArH),7.30(t,/=7.9 Hz,2H,ArH),7.02
(t,J=7.9 Hz,2H,ArH),6.54(s, 1H, ArH) ,6.31~6.33(m,
1H,ArH),6.21(d, J=1.9 Hz,1H,ArH),3.80(s,3H,0CH,),
1.29~1.70(m,6H),0.87(t, J=7.3 Hz,3H),0.61(d, J=12.5
Hz,1H,SnCH,),0.51 (d,J=12.5 Hz,1H,SnCH,),0.04
(s,9H,SiCH;), “C NMR(100 MHz,CDCly):6 169.19,
165.97,162.15,162.08,139.78,135.33,128.82,122.81 ,
120.13,110.79,107.03,103.47,55.36,27.46,26.83,26.43,
13.64,11.82,1.26, JLE 43 #1#% C,3HN;0,8Si,9n (3
BBAH (%) :C 49.12,H 5.91,N 7.47; WA (%) . C 49.61,
H 5.97,7.32,

3bc:340 mg, SEEMAK K, 7K 57.8% ,m.p.
111.4~113.2 °C, IR(KBr,cm™):3 353 »(NH);1 608
»(C=N);1 518,1 438 v(Ph);1 217 v(C-On);1 312,746
»(C-S); 1 250 8(SiCH3);1 033 »(N-N);835 »(Si-C);579
v(w,Sn-C);501 v(w,Sn-0);442 v(w,Sn-N), 'H NMR
(400 MHz,CDCLy):6 8.56(s,1H,PhNH),7.53(d,J=8.4
Hz,2H,CH=N,ArH),7.30(t,/=7.7 Hz,2H,ArH),6.99
~7.04(m,2H,ArH),6.54 (s, 1H, ArH) ,6.30(m, 1H, ArH),
6.22(s,1H,ArH),3.81(s,3H,0CH;),1.26~1.95(m, 11H,
Cy-H),0.61(d,J=12.5 Hz,1H,SnCH,),0.44 (d,J=12.4
Hz,1H,SnCH,),0.07(d, J=0.8 Hz,9H,SiCH;), “C NMR
(100 MHz,CDCly):8 169.53,165.98,162.12,162.04,
139.83,135.40,128.81,122.74,120.08,110.79,106.85,
103.38,55.36,42.43,29.85,28.45,26.58,11.21,1.35,
TCE M4 CosHysN;0,881,8n 1 51H (%) : C 51.03,
H 6.00,N 7.14; 521K (%) . C 51.37,5.95,7.08.,

3ca:470 mg, e E AR, F 77.05% ,m.p.
131.2~133.8 °C;IR (KBr,em™):3 332 v (NH);1 599
»(C=N);1 495,1 429 v(Ph);1 185 v(C-Op);1 317,752
v(C-S);1 246 §(SiCH5); 1 100 »(N-N);831 »(Si-C);603
v(w,Sn-C);504 v(w,Sn-0);418 v(w,Sn-N), 'H NMR
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(400 MHz,CD;Cl):6 8.72(s,1H,PhNH),8.11~8.22(m,
2H,CH=N,ArH),7.53(d,J=7.8 Hz,2H,ArH),7.36(t, =
7.9 Hz,2H,ArH),7.13(t,J=7.4 Hz,1H,ArH),6.74(d,
J=8.5 Hz,2H,ArH),0.70 (d,J=12.5 Hz,2H,SnCH,),
0.55(d,J=12.5 Hz,2H,SnCH,),0.08 (s,18H,SiCH;),
BC NMR(100 MHz,CDsCl):6 171.27,165.03,160.41,
138.92,137.97,130.67,129.47,128.92,123.91,122.05,
121.07,115.84,13.81,1.21, JC & 5 Hr#% C,H,N,0,
SSi,Sn WIHHHAH (%):C 43.50,H 5.31,N 9.22; Sl
{H(%):C 43.62,H 5.38,N 9.09,,

3cb:360 mg, B K AR, F 62.1% ,m.p. 66.5~
68.3 °C, IR(KBr,em™):3 299 »(NH);1 600 »(C=N);
1 495,1 431 v(Ph);1 184 v(C-Oy);1 318,750 »(C-S);
1 248 5(SiCHs);1 098 »(N-N);833 »(Si-C);594 v(w,
Sn-C);495 v(w,Sn-0);412 v(w,Sn-N), 'H NMR (400
MHz,CD,Cl):6 8.69 (s,1H,PhNH),8.10~8.18(m,2H,
CH=N,ArH),7.52(d,J=7.7 Hz,2H,ArH),7.34(t, J=7.9
Hz,2H, ArH),7.10(t, J=7.4 Hz,1H, ArH),6.70~6.80(m,
2H,ArH),1.53~1.70(m,4H),1.29~1.37(m,2H),0.87(,
J=1.3 Hz,3H),0.67(d,J=12.6 Hz,1H,SnCH,),0.58(d,
J=12.6 Hz,1H,SnCH,),0.08 (s,9H,SiCH;), “C NMR
(100 MHz,CD,Cl):6 171.64,165.06,160.33,138.99,
137.93,130.61,129.41,128.93,123.87,122.00,120.99,
115.91,27.36,27.32,26.33,13.53,12.60,1.21, JT &
93 7 #% CHyoN,0,8SiSn 1 i1 5 18 (%).C 45.77 ,H
5.24,N 9.70; 5 (%) . C 45.91,H 5.32,N 9.62,

3cc:460 mg, A K | % 76.3% ,m.p. 143.6
~145.8 °C;IR(KBr,cm™):3 333 »(NH);1 601 »(C=N);
1 4941 435 v(Ph);1 185 »(C-Oy);1 321,750 »(C-S);
1 251 8(SiCH3);1 099 »(N-N);835 »(Si-C);603 v(w,
Sn-C);504 v(w,Sn-0);421 v(w,Sn-N), 'H NMR (400
MHz,CD;Cl):6 8.68 (s,1H,PhNH),8.09~8.21(m,2H,
CH=N,ArH),7.53(d,J=7.7 Hz,2H,ArH),7.35(t,J=7.9
Hz,2H, ArH),7.10(t,J=7.9 Hz,1H,ArH),6.76(d, J=10.3
Hz,2H,ArH),1.86~2.11(m,3H,CyC-H),1.58~1.68(m,
5H,CyC-H),1.34(d,J=29.7 Hz,3H,CyC-H),0.68(t,J=
13.4 Hz,1H,SnCH,),0.52(d,J=12.5 Hz,1H,SnCH,),0.07
(s,9H,SiCH;), “C NMR(100 MHz,CD:Cl):5 171.98,
164.97,160.39,139.04,137.81,130.74,129.49 ,128.9
4,123.79,121.92,120.90,115.94,43.20,29.87,28.37,
26.42,12.00,1.32, JLE 7 HTHE CoH3,N,0,5SiSn #Yt
BAE(%):C 47.77,H 535N 9.29; 5L M{E (%) . C 48.11,
H5.31,N9.17,

3db:390 mg, B AR AR 77 # 63.9% ,m.p. 72.5~
74.3 °C ;IR (KBr,em™):3 431,3 244 v(NH);3 081 v
(PhH);1 591 »(C=N);1 492,1 433 »(Ph);1 181 »(C-
On);1 312,749 p(C-S);1 248 8(SiCH;);1 070 »(N-N);
834 v(Si-C);588 v(w,Sn-C);502 v(w,Sn-0);422 v(w,
Sn-N),'H NMR(400 MHz,CDCL,):8 8.54(s,1H,PhNH),
7.52(d,J=7.6 Hz,2H,CH=N, ArH),7.27~7.37(m,3H,
ArH),7.23~7.25(m,1H,ArH),7.07(t, J=7.4 Hz,1H,ArH),
6.59~6.73 (m,2H, ArH), 1.63 ~1.67 (m,2H), 1.45~1.58
(m,2H),1.25~1.38(m,2H),0.87(t,/=7.3 Hz,3H),0.59(d,
J=12.6 Hz,1H,SnCH,),0.53 (d,J=12.6 Hz,1H,SnCH,),
0.07(s,9H.SiCH;),, *C NMR(150 MHz,CDCI,):8 165.53,
164.53,160.67,139.33,137.29,135.08,128.92,123.51,
123.47,120.72,118.37,107.84,27.49,26.90,26.43,13.63,
12.02,1.28, JTCE 9 H1##% C,HsBrN,08SiSn 115 (E
(%):C 43.23,H 4.95,N 6.87; % {H (%):C 4291 ,H
5.02,N 6.59,

3dc:510 mg, AR K 772 80.1% ,m.p. 120.0
~122.0 °C;IR(KBr,cm™):3 429,3 246 »(NH);1 594 v
(C=N);1 494,1 435 v(Ph);1 179 v(C-Oy);1 317,752
»(C-S);1 244 8(SiCH5);1 081 »(N-N);834 »(Si-C);588
v(w,Sn-C);501 v(w,Sn-0);421 v(w,Sn-N), 'H NMR
(400 MHz,CDCLy):6 8.55(s,1H,PhNH),7.52(d,J=7.8
Hz,2H,CH=N,ArH),7.27~7.37 (m,3H,ArH),7.21(d,
J=2.2 Hz,1H,ArH),7.06 (t,J=7.3 Hz,1H,ArH),6.73
(s,1H,ArH),6.66(d,J=9.0 Hz,1H,ArH), 1.84~2.03(m,
3H,CyC-H),1.55~1.74(m,5H,CyC-H), 1.31(s,3H, CyC-
H),0.61(d,J=12.5 Hz,1H,SnCH,),0.46(d, J=12.5 Hz,
1H,SnCH,),0.07 (s,9H,SiCH;), “C NMR (100 MHz,
CDCLy):5 165.86,164.42,160.72,139.36,137.28,135.65,
135.11,128.88,123.36,120.63,118.32,107.61,42.68,
29.90,28.43,26.52,11.48,1.36, JCE 43 #i#& C,Hy,Br
N,;08SiSn HJIH5EAH (%):C 45.23,H 5.06,N 6.59; 5
W (%) .C 45.63 ,H 5.07,N 6.52,
1.3 BRESEHEmNE

WP K /NG IS W BC A 9 3ab 3db il 3de 1Y
A, BCE AR XA AL b DA B B g Y
Mo Ka 1446 (A=0.071 073 nm), Pk w/26 43
o7 AT B, TR S Lp TR
WSS IE | AR AR G5 4 i B4 R R 1 42 25 Fourier
BB AT A E AR AR AL bR (SHELXS-97 2 724
H 218 Fourier A B4 T SR F AL bR, 4555
Pz at Lp PRI WO I, i 38 &R T4
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b2 1E VAR B804 228 Fourier A 1 H AH 4 5 72 19
A S BT &M M R RBIE, FrA 4K
PEIT ¥ B Bruker SHELXL-97 2 ¥4 15 HL 1
SERL, M X BT A 45 R & BLEL A ) 3ab 198)
JRF Snl, T HEGKJE T €22 Fl 3db T Bk I
C20.C21 HHIMTLIF 45, XM TRk S80Ew
N EE TR GUEE

CCDC:1060109,3ab;1041385,3db;1032939,3dc.,
1.4 FEiE N

DL ZEZL 1 40 B2 MDA-MB-231 1 MCF-7
IR AR >R JH Cell Counting Kit-8(CCK-8)¥A I i
TR A3 B AR S AR X R A R A BILAE TC S W R
5 AL A W FE 100,50 .25 .12.5 Fil 6.25 mg- L~
FLANE T B B R T

1 96 FL ¥ k8% 37 A v i B AN FLEE R 1.5%10
A TiJgE 4 e | B B SR AR B R 46 (37 °C,CO, Ik
RSB 5%) 8535 24 W 5 IR 41 i BE J5 % e
JRAT BRI B A R [ 25 996 B (500,100 ,50
25.12.5.6.25 mg- L) DMSO ¥ W 1 K5 7% 56 (T4
W), BB E 4 A FAT L [ B 5 45 ik
9 DMSO 5 551 i X BT A B R L i 25 4l
T2 J5 Ak 2 A 55 8 I HE FR A8 h 3 3R 48 h, 7RI 45
WHT 4 h AEBAFLINA —%E 2= (10 nl) CCK-8,7E
B FRAA AR S04 4 h S5 IO 35 FRAR e
AAE 450 nm PR AL I 2 15 32 5269 OD {8, B4 5k
BHAEEA, $ LR AT A AR T 25 i
il % (Inhibition rate)

Inhibition rate=(0D ;= OD )/ OD o< 100%

2 HR5E

2.1 EERIE

WL IR 'H NMR . ®C NMR 9 | % Hbsfb &
WSS R AT T RAE  NLLAM IS B hn] LU i
& 3 200~3 000 em™ Ak 1Y p(O-H) W Y i 7 T BT
GYRIHEE, FETE 1 250~1 290 em™ 4R C-O
WG AL U E BE LA IS 2R T 4088, JFHE 510~485 em™
Ab H LT U JE T (Sn-0) Y I G | 1 BH B PR 2 2
i 5 OB R IEAT TR, BT Sn-O FE
Be A& C=S By I Wi 4 AE BC A HT /S BH 1 348 ~1 320
cm™ 1 887~826 cm™ ALLTAEFE] 1 321~1 304 cm™ Al
754~731 em™, BUE AR K AT BEJ2 B T G fA G o AR
ST OB 9 C-S FEE T L BT TS S B 4 G
o B HOBNE U C=N-N=C 7£ 1 600~1 580

em™ Ab A BRI WO | R RE ACS B R IR
T EC A ST [ B AE 450~410 em™ Ab 4 I IS0 B, T
HER Sn—N BITE R, DL 45 S 3 W P 4 2 30 1o 1y
FRFEEAE W RURN B B ) B 5 PO B T A S R
BB, 750 76 1 247~1 250 em™ il 823~836
em™ Ak W W 43 55 JE T 8(SiCHS) Al »(Si-C) , 600
~580 cm™ DX [H] (% W AL I 7T BE 2 2(Sn-C)

£ 'H NMR & Eh, &A KB eE b
1y 2 (5 9.28~10.16) FIIFIE (5 11.62~11.67) 15
S X BLIEC AR T X 2 DM EAERAR S R A
ez e B8 25 | i B4 T 9 PhN-H(S 10.01~11.60) 115
STETE A& Y Z 5 HE 5 RS % &3,
XATRE AR K Ry BEAA H A3 P SR T A A ELAE
TR AW ZIRHEE T , BT CH=N B 11k
BE AT A, ZHF CH=N 1A N 5 Sn
KA T EAER RN, 58T B E R
SnCH, 119 2 A LA T G 250 T8 i & 1% (6
0.76~0.79 #1 8 0.69~0.72,J=12.5 Hz), 1 B .0 8 5
T HA X RS F i SnCH, % 2 4~ H BT ab iy k2%
IR —FE

FERCAARRY B ¢ NMR %11 ,NH-C=S Al CH=N 19
HARAF 5 — Mo TE 6 175.68~176.14 F1 § 139.60~
143.95 &b B EC GG , & ¥ RE T B8, N=C-
S FHE WY ZE ik AR AT 5 ) S ARy m R Bl HAETE §
162.04~168.79 DX [H] A, 2 W] i ik P B8 S5 4 46y
N=C-S 2 M FFIE BT Sn-S FL o7 B ; 11 V. Jie Bk 114
AR AT R ) 1836 160.31~162.93), iX &
FWRE-N 588 B EA G , CH=N " OB (1) LT =
B BE R, N A 2= A RS (3G K, e Ah B B &
Yiic, J7 90 Be FL v Jad o v i 14 A 2% 60 B (B AR R AR W)
ETA ORI (e
22 BRI

K F L5 X SR AT S E T IS ) 3ab 3db
i 3de 1953 F 4549 3 A BE A 10 09 & TR 25 1 34 T
&t im F (Monoclinic), P2//c 75 [ HE B AT & 1A 45 14
B9 T 3R S1 Al S2(Supporting information) ', 43+
iR LI 1,

MIEL 2 AT LU B3 AN EE A 4 2 e 4 s
BRMRIE o5 S rE TR A R 3 — &b O A
B AR TP T AR RSB IRAE R IR AE S = 145 XL
B2 7 FoAAR i i S| /U S B A JE b O B T
FFC L FIC RIS JC R RO SE A . T 3 ML S
YITE S5 K0 L AR | LLBC A 4 3ab b il e Ak
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Fig.2  Molecular structure of complexes 3ab, 3db and 3dc with the ellipsoids drawn at 35% probability level

M5, aniE 1 Brss 7 3ab 20T 45 2 5L 6 R R
FO5 By WA 5 TE B TR FoT RIS oo & o 2 —
AN i = A OBUHE JLAMT S5 4 | H R T e RO R 3
Byrb iy 2 AR RIS 3 A R E CF T, TR O AN
WL S o 46 HAh 1] 07 B Sn(1) 5 40 T 2R T8 07 B Y
N(1).C(15) . C(19) Fr B 1 9 F1 1) B 540 50 o . C(15)-
Sn(1)-C(19) 123.8(4)°,C(15)-Sn(1)-N (1) 117.3(3)°,
C(19)-Sn(1)-N(1) 118.9(3)°;3 I~ Z F1°H 359.4° A
I, AT I Sn(1)5 N(1) ,C(15) \C(19)72& 3L-F I 19,
O(1)-Sn(1)-S(1) Al ) £ 4 154.10(7)°, iX & W H 24544
iy B9 BRAL ) = A BUE LA A 2 | 2 — At i = A
XUHE JLART 254

ETL &% 3ab 194 1 Sn 5 S W HE & R
0.258 8(4) nm, 5 Sn Al S Jii Z [ () A 242 Z F0
0.242 nm ¥ MR AR F 2Z B Van der
Waals £ 12 (0.4 nm)/NM53 2 | XU IS WIE 8T

BRI Sn-S B ;Sn(1)-N(1) I FEES 7 0.221 7(6) nm,
Sn(1)-0(1) W #E 25 4 0.206 1(6) nm, 5 Sn Hl N(0.215
nm) . Sn Fl 0(0.210 nm) L4248 Z FIaE & 0 | 3%
B rp B R 5 W O R K i LA AR R A A B AR
JHBA - C(8)-S(1) 8 Ay < f B AA A9 0.168 nm 34 i1 %]
0.174 3(7) nm; Ifi C(8)-N(2)Z [f] 1 #E B A 0.135 nm
W /NE] 0.129 5(8) nmPY, X — AF b B bR & AR TE B
RCBC A 5 A T R IR R %) AR S 4 R R
B AE C-S B MOBUREE % A8 B L SR Sy 5 TiT C(8)
-N(2)%% B SUEE I IE 2 | 3k — &5 R 5 204 R NMR 1
ST A R,
2.3 fESMREIE

K CCK-8 %, LA R 1 10 FH A e 98 24 1 40
Sk RS M E T H bR A A X A LR g A
MDA-MB-231 Fll MCF-7 RSN 16 M SE a4
R 1 k2,

F1 BERUEGYILAREHE MDA-MB-231 B4 5N §1E &
Table 1 In vitro antitumor activity of titled complexes against MDA-MB-231

Inhibition rate / %

Complex
100 mg-L™ 50 mg- L™ 25 mg- L™ 12.5 mg- L™ 6.25 mg- 1"

3aa 97.15 97.07 97.04 29.69 23.09
3ab 96.64 96.08 95.21 97.78 81.06
3ac 98.98 97.02 98.54 96.91 58.38
3ba 97.19 97.01 96.73 11.39 4.11
3bb 96.23 91.70 37.94 16.08 11.60
3bc 98.13 97.50 96.98 76.77 4421
3ca 99.70 99.45 99.77 99.23 73.24
3cb 99.77 98.84 98.56 42.63 —
3ce 99.04 98.09 95.14 29.77 —
3db 97.15 96.51 93.28 18.54 —
3dc 97.01 97.55 95.76 — —

Cisplatin 98.84 98.31 65.49 29.93 13.40
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x2 HiRUEYTZLEREH MCF-7 B4 580 &) iE &
Table 2 In vitro antitumor activity of title complexes against MCF-7

Inhibition rate/%

Complex
100 mg- L™ 50 mg L™ 25 mg- L™ 12.5 mg- L 6.25 mg- L™

3aa 93.00 88.94 91.54 38.43 —
3ab 93.86 89.90 95.42 68.43 10.99
3ac 97.43 94.96 97.16 86.55 23.37
3ba 97.35 90.19 52.74 25.44 14.03
3bb 97.02 94.81 55.93 9.65 5.11
3be 97.06 94.66 91.25 16.88 14.28
3ca 99.39 96.55 97.46 73.56 29.56
3cb 98.51 94.67 93.58 28.98 18.60
3ce 94.77 86.88 45.79 6.09 8.62

Cisplatin 0.13 0.16 5.93 3.03 —

I AR AT LA, G BArfb & Wik B
FITE 100~25 mg L 1, BR{b& %) 3bb LAk 25 %)
MDA-MB-231 L IR 40 B bk A R 4F i 3 il 5, Horpr |
Bt ) 3ab 3ac il 3ca BI i 7E 4k 24 6.25 mg- L™
IF, X MDA-MB-231 B #l il AL AE 50% L4 b, 740
il MCF-7 ZL A% % 40 i Jr 1, B A 9 ok B3 95 [l 7
100~50 mg-L7" B, R RIFAYWEE,; AW
3ab 3ac il 3ca TEWRIE N 12.5 mg- L' I, X} MCF-7
WA 509% L4 LI %

B2, R RSB KA B A A SR B A )
XF AR FL R 95 40 i MDA-MB-231 Fil MCF-7 #8231
R I R AN TG | 9 HL A SR A AR
1,02 3ab 3ac A1 3ca RIS LK 45 RL
ATLUE R, BARb A Y0P g i v B — 1 ik
FEVE B A0 2L AR I 40 L MDA-MB-231 944 &h 417 il
TG PER T MCF-7, X S625 JxT 43 @ b 25 9 i -k
MR A —EMSEME, S FemyuEiL s E
ik —2 T

3 & it

VA7K Ay I 4 2 HE A5 JOR RS Sl AN — e 2k — AL 8
NIEY G T 11 AR S Rk AT LB 4 = IR
RIERWMESY, W oI IR =S | BRI IR
IR F X SFEk B A AT S HARE S W b 4T 1 &5
AL, AT AR R B AREC G Y 9 B A B — 4
LB oAy e B A, = A SUE JL AT A Y SR
CCK-8 i 5 1 & 73 H AR L & 4 1 4R Sh Bt b e 1%
P, W10 E 45 R s RS & W AR LR 2
AR R B B A IS R, IR B A

{1 PR AR B 2256 () Ak AT — g sk k| B[] — A
TC 3 00 A [ Ao IS ) s 200 6L £ 400 T R A ] G
G551 B U 25 BT R R, B AL T R Y
SRR RIS S, AN EY A T
AR R AT 5 AR R PR AILEI AT 15 ik — 2
w5,

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