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Three organotin 2, 2’ - biphenyldicarboxylate [((PhC(Me),CH,),Sn),(DPA)] (1),
[(Cy);Sn(DPA)], (2), and [(n-Bu),Sn(DPA)], (3), have been prepared by the micro-
wave-assisted solvothermal reaction. The crystal structures, thermal stability, and
in vitro antitumor activities of the complexes were investigated. The antitumor

activity result shows that these complexes had higher activities than carboplatin in
NCI-H460, MCF-7, and HepG2 cell lines in vitro.
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Abstract: Three organotin 2,2’ -biphenyl dicarboxylates, namely [(PhC(Me),CH,),Sn),(DPA)] (1), [(Cy);Sn(DPA)],
(2), and [(n-Bu),Sn(DPA)], (3), have been prepared by the microwave-assisted solvothermal reaction of 2,2"-biphenyl
dicarboxylic acid (H,DPA) with bis(tri(2-methyl-2-phenyl)propyl)tin oxide, tricyclohexyltin hydroxide, and dibutyl-
tin oxide, respectively. Complexes 1-3 have been characterized by IR, NMR, elemental analysis, and thermogravime-
try, and the crystal structures have been determined by X-ray diffraction. The ecrystals of 1-3 belong to the monoclinic
system. Due to the influence of alkyl group steric, the steric resistance of the group for PhC(Me),CH, (1) > Cy (2) >
n-Bu (3), the coordination number of tin atoms of complexes 1-3 increases successively, and the coordination num-
ber of tin atoms are 4, 5, and 6, respectively. Complex 1 has a binuclear structure, and complexes 2 and 3 are 1D

chain structures. The antitumor activity shows that complexes 1-3 have higher activities than cisplatin in Human
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lung cancer cells (NCI-H460), human breast adenocarcinoma cells (MCF-7), and human liver cancer cells (HepG2)

line in vitro. CCDC: 1966022, 1; 1966021, 2; 1966023, 3.

Keywords: organotin 2,2'-biphenyldicarboxylate; microwave solvothermal synthesis; crystal structure; in vitro antitumor activity
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ALY (1 mmol)al =3 O I A A B (1 mmol)sl — T
FEA AL (1 mmol), 10 mL BB KK B F R O M
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B &9 1: ot ik 0.983 ¢, P28 77%. 1%
R:124~125 Co JCER 53 H71(Co,Hy O,Sn,) SENA (1153
18 ,%): C 69.65(69.61), H 6.77(6.79). IR(KBr,cm™):
3057,3 019,2 957, 2 941, 2 859 »(C—H), 1 647
v, (CO07), 1 341 »(CO07), 556 v(Sn—C), 459 v(Sn—
0). 'H NMR(CDCL,, 500 MHz):8 7.964~6.946(m , 2H),
7.367~7.349(m,4H),7.261~7.231(m,12H), 7.196~7.168
(m, 8H), 6.965~6.951(m, 12H), 1.098~1.054(m, 48H).
3C NMR(CDCL,, 125 MHz):8 172.131,151.055,143.018,
133.210,130.814,130.469,129.393, 128.264, 126.460,
125.668,125.281,37.516,37.363,32.839,, "“Sn NMR
(CDCL,, 186 MHz):5 88.564.,
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Fig.1 Synthesis routes of complexes 1-3

15:147~148 °C. JLER ST (C,,H,,0,Sn) S AE (H 5
18 ,%): C 63.22(63.18), H 6.65(6.79). IR(KBr,cm™):
3059,3 022,2 916,2 845 »(C—H), 1 636 v_(COO"),
1333 (C00),552 »(Sn—C), 455 »(Sn—0). 'H NMR
(CDCI,, 500 MHz):8 8.040~8.022(m,2H),7.343~7.327
(m, 4H), 7.104~7.087(m, 2H), 1.733~1.209(m, 33H).
C NMR(CDCI,, 125 MHz):8 172.717,144.442,131.528,
130.833, 130.241, 129.704, 126.286, 33.564, 30.886,
28.926,26.857, '°Sn NMR(CDCl,,186 MHz):8 12.537.,

BeE9 3: % B AR 0.369 ¢, 773 78%. &
A2 179~180 C. JTER 73 M7 (Cy,H,60,8n) S B (3155
{8 ,%): C 55.79(55.85), H 5.58(5.54). IR(KBr,cm™):
3061, 2 957,2 926, 2 870, 2 857 »(C—H), 1 556
v, (CO07), 1 364 v (CO0), 583 v(Sn—C), 457 v(Sn—
0). 'H NMR(CDCl,,500 MHz):8 7.960(s,2H), 7.481~
7.452(m,2H),7.397~7.367(m,2H),7.203~7.192(m, 2H),
1.383~1.180(m, 12H), 0.799~0.771(m, 6H), “C NMR
(CDCl,, 125 MHz): 6 176.229, 143.194, 130.809,

130.094, 129.891, 126.741, 26.438, 26.152, 25.163,
13.483, "“Sn NMR(CDCI,, 186 MHz):5 -148.958 .,
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B AL B Mo Ka 5148 (A=0.071 073 nm), T 296(2)
K, Ph -0 £ 7 MR B . 2308 & Lp IR+
MW IE o SRR EEH i B, SR
PN A . A SR T AR SR T4 R A%
T[] P 025 1) S Wk 3R S G AT 4 R e /s 3k
BIE . BLAY 20 Sn2 L — O Sk AL &9 3
(%) Snl F1Sn2 4% 1A T 3Rl 8 0T, B4 24450 F
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Table 1 Crystallographlic data of the complexes

Parameter 1
Empirical formula C,4H0,Sn,
Formula weight 1276.81
Crystal system Monoclinic
Space group C2/c
a/nm 2.024 23(15)
b/nm 1.097 06(9)

c/nm 3.0329(2)

2 3
C,,H,,0,5n €., H,,0.8n,
608.34 946.24
Monoclinic Monoclinic
P2/n P2,/

1.837 36(11) 1.346 80(8)
1.632 43(10) 3.218 03(18)
2.148 53(13) 1.023 60(6)




Final R indices [[>20(1)]
R indices (all data)

R,=0.039 8, wR,=0.077 2
R,=0.044 6, wR,=0.079 1

R,=0.039 1, wR,=0.098 8
R,=0.063 3, wR,=0.108 2

4 P (A - $394%
i1

B/(° 96.877 0(10) 109.394 0(10) 103.751 0(10)

V/nm? 6.686 8(9) 6.078 6(6) 4.309 2(4)

A 4 8 4

D,/ (g-cm™) 1.268 1.329 1.459

Absorption coefficient / mm™! 0.793 0.873 1.208

F(000) 2 648 2520 1920

0 range for data collection / (°) 2.03-27.56 1.60-25.10 1.56-25.10

Limiting indices -25<h <22, -21<h<21, -13<h<16,
-11<k< 14, -12<k<19, -38 <k <34,
-39<1/<25 -25<1<25 -12</<11

Reflection collected, unique (R,,) 19778, 7 623 (0.017 0) 30 604, 10 821 (0.028 1) 22003, 7 676 (0.030 2)

Data, restraint, parameter 7623,0,383 10 821, 190, 713 7 676,98, 543

Goodness-of-fit on F'? 1.001 1.065 1.047

R,=0.039 6, wR,=0.094 8
R,=0.065 0, wR,=0.103 7

Largest diff. peak and hole / (e+nm™) 691 and -1 472

1100 and -563 576 and =768
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complexes

Sn1—01 0.207 0(2) Sn1—C18 0.214 2(3) Sn1—C28 0.214 7(3)
Sn1—C8 0.2147(3)
01—Sn1—C8 102.36(11) C18—Sn1—C8 116.82(12) €28—Sn1—C8 115.79(13)
C18—Sn1—C28 117.27(12) 01—Sn1—C18 107.47(11) 01—Sn1—C28 92.02(11)
Sn1—05 0.215 6(3) Sn1—C59 0.213 8(4) Sn1—C47 0.214 5(4)
Sn1—C53 0.215 8(4) Sn2—C27 0.214 1(4) Sn2—C21 0.215 8(4)
Sn2—C15 0.216 3(4) Sn2—01 0.216 5(3) Sn2—04i 0.269 72(29)
Sn1—O08 0.279 57(34)
€59—Sn1—C47 113.46(18) €59—Sn1—05 91.30(19) C47—Sn1—05 101.47(14)
€59—Sn1—C53 114.62(18) C47—Sn1—C53 126.35(16) 05—Sn1—C53 99.82(15)
C47—Sn1—O08j 85.077(142) €53—Sn1—08i 77.898(137) €59—Sn1—O08i 83.757(182)
05—Sn1—08i 172.996(107) €27—Sn2—C21 116.35(18) C27—Sn2—C15 124.74(17)
C21—Sn2—C15 114.22(16) C27—Sn2—01 100.25(18) €21—Sn2—01 90.81(15)
C15—Sn2—01 99.86(14) C15—Sn2—04i 79.520(135) C27—Sn2—04 85.888(162)
€21—Sn2—04 82.931(140) 01—Sn2—04! 172.738(100)
Sn1—01 0.209 7(3) Sn1—02 0.247 8(3) Sn1—05 0.208 5(3)
Sn1—06 0.254 8(3) Sn1—C15 0.211 8(6) Sn1—C19 0.212 1(6)
Sn2—07 0.209 1(3) Sn2—08 0.249 8(3) Sn2—C37 0.210 7(6)
Sn2—C41 0.211 4(7) Sn(2)—0(d) 0.211 3(3) Sn(2)—0(3) 0.247 2(3)
01—Sn1—02 55.85(10) 01—Sn1—05 84.52(12) 01—Sn1—06 139.39(11)
01—Sn1—C15 107.9(2) 01—Sn1—C19 104.0(2) 02—Sn1—05 140.36(11)
02—Sn1—06 164.65(11) 02—Sn1—C15 87.38(19) 02—Sn1—C19 86.7(2)
05—Sn1—C15 106.1(2) 05—Sn1—C19 105.8(2) C15—Sn1—C19 136.4(3)
C19—Sn1—CI15 136.4(3) C19—Sn1—06 86.6(2) C19—Sn1—05 105.8(2)
C15—Sn1—06 88.01(19) C15—Sn1—05 106.1(2) 06—Sn1—05 54.95(10)
07—Sn2—08 55.86(10) 07—Sn2—C37 109.2(2) 07—Sn2—C41 108.4(2)
08—Sn2—C37 91.1(2) 08—Sn2—C41 86.5(2) C41—Sn2—C37 132.3(3)
07—Sn2—04i 82.75(11) C37—Sn2—04i 110.3(2) 03i—Sn2—08 165.90(11)
04—Sn2—C41 102.5(3) 07—Sn2—03' 138.20(11) C37—Sn2—03 84.5(2)
04—Sn(2)—03' 55.65(11) C41—Sn2—03 86.6(2) 04—Sn(2)—08 138.11(11)

Symmetry codes: ' 0.5—x, =0.5+y, 1.5-z; 1 0.5-x, =0.5+y, 0.5-z for 2; ' x—1, y, z for 3.
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Fig.2 Molecular structure of complex 1
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Symmetry codes: ' 0.5-x, —0.5+y, 1.5-z; 1 0.5—x, 0.5+y, 1.5-z; 1 0.5-x, —0.5+y, 0.5-z; * 0.5-x, 0.5+y, 0.5-z
K3 BEH 20— dEERE Y

Fig.3 One-dimensional chain of complex 2

Symmetry codes: 'x—1, v, z; T a+1, y, z
K4 BCEP3 a0 —eaERas 1

Fig.4 One-dimensional chain of complex 3
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Fig.5 TG curves of the complexes
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Table 3 IC,, of complexes 1-3 and carboplatin on tumor cells

pwmmol - L'
Complex NCI-H460 MCF-7 HepG2 HL7702
1 4.66+0.15 3.31+0.04 3.27+0.09 8.15+2.83
2 0.83+0.15 0.86+0.16 0.93+0.56 2.19+0.81
3 5.58+0.13 6.34+0.17 6.12+0.16 9.25+0.11
Carboplatin >10 >10 >10
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