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Abstract: Two trialkyltin carboxylates [n-BusSn(0,CCsH7)], (1) and Cy;Sn(0,CCsH;) - MeOH (2) were synthesized
by the reactions of cinnamic acid with bis(tributyltin) oxide and tricyclohexyltin hydroxide, respectively. Their
structures were characterized by IR, 'H and “C NMR, elemental analysis and X-ray crystal diffraction. The
crystal of complex 1 belongs to monoclinic system, space group P2/c, a=1.053 81 (2) nm, 6=1.8506 6 (4) nm, c=
2.495 00(5) nm, B=106.346 0(10)°, V=4.669 18(16) nm*, Z=4, D.=1.244 g-cm>, u(Mo Ka)=1.103 mm™', F(000)=
1 808, R,=0.051 9, wR,=0.132 0. The crystal of complex 2 belongs to triclinic system, space group P1, a=1.338 8(3)
nm, b=1.492 6(4) nm, ¢=1.788 4(5) nm, a=67.066(14)°, B=69.631(15)°, y=63.938(14)°, V=2.888 2(13) nm?, Z=4,
D.=1.259 g-cm™, uw(Mo Ka)=0.908 mm™, F(000)=1 144, R,=0.050 6, wR,=0.110 2. The central tin atoms of two

complexes are aberrant trigonal bipyramidal configurations with five coordination, and a 1D infinite chain of 1 is
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bridged by carboxyl O atoms, while a 2D network of 2 is generated by O-H---O hydrogen bonds and -7 effects.

Moreover, the preliminary tests showed that complex 1 displayed stronger than carboplatin in vitro anti-tumor
activity against five human tumor cell lines, Colo205, HepG2, MCF-7, Hela and NCI-H460, and had higher

medicinal value than complex 2. Thermogravimetric analysis shows the complexes were stable up to 145 or 190 C,

respectively. CCDC: 1028784, 1; 1028785, 2

Key words: trialkyltin; cinnamic acid; crystal structure; anti-tumor activity
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JG AR EAY 1852,
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m.p. 79~81 °C, JCER 73 M (CyHeO,Sny) , BB (%) . C
57.69,H 7.84; LM {E (%) . C 57.73,H 7.82, 1R (KBr),
viem™ ;3 032(w),2 953(s),2 922(s),2 855(m),1 545 (vs),
1 391(s),588(m),448(w), 'H NMR (CDCl;,400 MHz),
8:7.35~7.62 (m,6H,Ph-H,PhCH=CH-),6.49 (d, /=16
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(t,J=7.2 Hz,9H,8-H), “C NMR (CDCl;, 100 MHz),5:
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Fig.1  Preparation of the complexes
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129.74,133.07(Ph-C),146.57(PhCH=CH-),166.84(-CO0).,

B9 2. 6 WK 0.336 ¢, 0K 61.4%.,
m.p. 89~90 °C, JCE 73 M1 (CxH,u0-Sn), FLIL(H (%) : C
61.44 H 8.10; 5ZM{E (%) :C 61.41,H 8.07, IR (KBr),
viem™:3 026(w),2 920(s),2 845(s),1 549(vs),1 342
(m), 586 (w),422(w), 'H NMR (CDCl;, 500 MHz),5:
7.35~7.59 (m,6H,Ph-H,PhCH=CH-),6.51 (d,J=16
Hz,1H,-CH =CHC00),1.30 ~1.97 (m,33H,Cy-H),
BC NMR (CDCl;, 100 MHz),8:26.99 (5-C),29.01 (y-
C,*J("*Sn-"C)=65 Hz),31.20( B-C,*J("*Sn-"C)=14 Hz),
34.02(a-C,'J ("Sn-"C)=339 Hz),120.47 (=CHCOO),
127.92,128.74,129.58,132.78 (Ph-C), 143.48 (PhCH =
CH-),171.88 (-C0O0),
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Table 1 Crystal data of complex 1 and 2

Complex 1 2
Empirical formula CpHgO04Sn, CosHuOs5n
Formula weight 874.34 547.32
Crystal system Monoclinic Triclinic
Space group P2//c Pl

a/nm 1.053 81(2) 1.338 8(3)
b/ nm 1.850 66(4) 1.492 6(4)
¢/ nm 2.495 00(5) 1.788 4(5)
al(°) 90 67.066(14)
B/ 106.346 0(10) 69.631(15)
v /(9 90 63.938(14)
V /[ nm? 4.669 18(16) 2.888 2(13)
A 4 4

D./ (g-em™) 1.244 1.259
Absorption coefficient / mm™ 1.103 0.908
F(000) 1 808 1 144

Limiting indices
Data/restraints/parameters

Goodness of fit on F?

Final R indices (I>20(I))

Largest diff. peak and hole / (e-nm™)

-12<h<13, -22<k<24, -29<[<32
10 696/206/453

-17<h<17, -19<k<19, -23<[<22
13 137/244/594

1.007 1.008
R=0.051 9, wR,=0.132 0 R=0.050 6, wR,=0.110 2
437 and -407 592 and -471
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Symmetry code: '—1+x, y, z; second sites of disordered parts are omitted for clarity

B2 BEAY 1 AT SR T (R % 30%)
Fig.2 Molecular structure of complex 1 with 30% probability ellipsoids
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Second sites of disordered parts are omitted for clarity

B3 A2 15T 450 FE (k% 30%)
Fig.3 Molecular structure of complex 2 with 30% probability ellipsoids
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Table 2 Selected bond lengths (nm) and angles (°) for the complexes 1 and 2

Complex 1
Snl-01 0.217 3(4) Snl-Cl1 0.211 0(8) Snl-C5 0.211 9(7)
Sn1-C9 0.213 2(7) Sn1-04' 0.240 5(4) Sn2-02 0.239 9(4)
Sn2-C13 0.212 7(7) Sn2-C17 0.211 6(8) Sn2-C21 0.215 0(6)
Sn2-03 0.218 4(4)
C1-Snl-C5 117.0(4) C1-Sn1-C9 121.3(3) C5-Snl-C9 120.2(4)
01-Sn1-C1 93.7(3) 01-Sn1-C5 89.6(2) 01-Sn1-C9 98.6(2)
04-Sn1-C1 88.6(3) 04i-Sn1-C5 83.5(2) 04i-Sn1-C9 85.7(2)
01-Sn1-04' 173.06(14) C13-Sn2-C17 123.9(3) C13-Sn2-C21 116.5(4)
C17-Sn2-C21 118.4(4) 03-Sn2-C13 93.4(2) 03-Sn2-C17 97.6(2)
03-Sn2-C21 89.6(2) 02-Sn2-C13 89.8(2) 02-Sn2-C17 86.2(2)
02-Sn2-C21 83.0(2) 02-Sn2-03 172.57(14)
Complex 2
Sn1-01 0.215 4(2) Sn1-05 0.258 35(29) Snl-Cl1 0.214 9(4)
Snl-C7 0.215 5(3) Sn1-C13 0.216 4(3) Sn2-03 0.213 7(2)
Sn2-06 0.261 13(23) Sn2-C29 0.214 7(3) Sn2-C35 0.215 2(5)
Sn2-C41 0.214 3(3)
01-Snl-C1 96.73(12) 01-Sn1-C7 101.20(11) 01-Snl1-C13 89.34(13)
C1-Snl-C7 129.27(12) C1-Snl1-C13 112.66(14) C7-Snl-C13 114.59(15)
05-Snl1-C1 83.587(105) 05-Sn1-C7 79.561(105) 05-Sn1-C13 89.338(124)
01-Sn1-05 178.66(9)
03-Sn2-C29 101.98(12) 03-Sn2-C35 85.51(17) 03-Sn2-C41 99.50(11)
(29-Sn2-C35 110.13(18) (€29-Sn2-C41 125.75(14) (C35-Sn2-C41 120.77(19)
06-Sn2-C29 80.236(109) 06-Sn2-C35 91.587(176) 06-Sn2-C41 80.863(121)
03-Sn2-06 176.809(94)

Symmetry code: ' —1+x, v, z
VI — e i 22, Hofl 22 (. 7E 0.2°~8.6°3 Bl N il ) £
£.01-Sn1-04', £02-Sn2-03 43 il & 173.06 (14) ° .
172.57(14) ° M B L PEFf 6.94° 7.43°, WG 2,
£ 01-Sn1-05, £ 03-Sn2-06 i B 4 1t f (1.34°
3.19°) 88/ F PR AR R AT FR B 2 AL AR 4> T AN 45 Ak
F A 47 B AR T (01 A1 05,03 Fil 06)5 4k F 4k
TE A B AR E - (C1.C7 i 13,029 .C35 Fil C41)TE
B 3 AR AL G W 1 E 3 A ER A
e 25 PRVRER J7 1), A7 B AEAS Sn1-05 .Sn2-06 %
$7K:(0.258 35(29).0.261 13(23) nm), FLEEAR S5, 2 4~
BE A0, Sn-C B 1 Hi S 5 SCRI-2I847 38 i B AR

I\
H o

RE®1Hh, kA 2 A ARIBC AR IEE S [
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SBTERE 2 MR T, RAMZI G R 4T

BREEARZE G ANE 4 Fros, &Y 2 B ikt f77E
& O-H---O Z N - HERVEHI(WLIE 5), 2 DAHAR
Be & % 4y F 1, AL W OBE 4> 1Y A (HE' L HS,
Symmetry code:' —1+x,y,2)5 7 — A EGW 5Tk
5 5T 0 8 2 R T (02:04) 1AL (G -+ 02
0.18528(20) nm, 2 O6-H6'---02 168.118(203)°; H5---
04 0.185 53(32) nm, £05-H5---04 173.548(198)°),
I3 i F IR il — 4E T PR EEIRES M 2 S5 AH QB 1Y %
[F1) | 38 2o PR R R R B 5 R IR Z AV ar-ar A FH (L0
[ #E2h 0.389 31(12) nm , JE A —Ti £ 14.413°), i
— YL AERAR 5 P, Cg1™(Centroid: —0.854
00,0.733 31, 0.374 85;Symmetry code: "x, 1+y, z)’fJE
LR (H €227 €237 €247 €257 C26Y C27Y J5i ¥
) BT ;Cg2 (Centroid: —0.756 45, 0.77 622,
0.13 542)fLR A (i1 €50.C51.C52.C53.C54.C55
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Symmetry codes: ' —1+x, y, z; * 1+x, ¥, z; hydrogen atoms, some carbon atoms and second sites of disordered parts are omitted for clarity
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Fig.4 1D infinite chain structure of complex 1
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Symmetry codes: '—14x, v, z; * 1+, v, z; "= 14w, 14y, z; ", 14y, z;'1+x, 1+, z; some hydrogen atoms, some carbon atoms and second sites of disordered

parts are omitted for clarity

K5 O-H---O 2B ar-mr 1F IR ST BL A 2 — 2k IR 454
Fig.5 2D network structure of 2 by O-H---O hydrogen bonds and -7 interactions
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Table 3 ICs of complex 1, 2 and carboplatin on tumor cells

Complex Colo205 HepG2 MCF-7 Hela NCI-H460
1 0.228 4 0.147 0.360 9 0.377 2 0.21
2 6.987 4.539 5.988 57.23 50.62
Carboplatin 0.531 4 0.613 9 26.83 24.78 62.13
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