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Microwave-Solvothermal Syntheses, Crystal Structures and in Vitro Antitumor
Activities of Two Bis[oxo-bis(aromatic carboxylato dibutyltin)]

FENG Yong-Lan KUANG Dai-Zhi* ZHANG Fu-Xing YU Jiang-Xi JIANG Wu-Jiu ZHU Xiao-Ming
(Key Laboratory of Functional Organometallic Materials of Hengyang Normal University, Colleges of Hunan Province,
College of Chemistry and Material Science, Hengyang Normal University, Hengyang, Hunan 421008, China)

Abstract: Two di-n-butyltin compounds with u:-O bridging the framework, [(u3-0)(n-Bu,Sn), (0,CR),], (R=4-(t-Bu)
-CeHs (1), (3-Me-4-NH,)-Cg¢H, (2)), were obtained by microwave-assisted solvothermal reaction of di-n-butyltin oxide
precursor with the aromatic acid in methanol environments, which have been structurally characterized by
elemental analysis, IR and NMR ('H, ®C and "°Sn) spectra and X-ray crystallography diffraction analyses. This
compound was of a centrosymmetric dimer structure mode with a four-membered central endo-cyclic Sn,0, unit in
which the bridging oxygen atoms were tri-coordinated. Each bridging oxygen atom also connects with an exo-
cyclic tin atom. The endo-cyclic and exo-cyclic tin atoms all were five-coordinated with distorted trigonal

bipyramid geometry. The compounds 1 and 2 have strong anti-tumor activity in vitro. CCDC: 838065, 1; 838066, 2.
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TR 1, 77%:52.3%3E T n-Bu,Sn0), m.p.
192~193 °C, 'H NMR (CDCl;,400 MHz) :6 0.86(t,24H,
J=6.8,-CH;, T % H),1.36~1.73(m,84H,SnCH,CH,CH,,
-C(CHy); TIEAUEUT 3 H),7.49(s,8H, Ar-H),7.97(m,
8H,Ar-H); °C NMR (CDCl;, 100 MHz):6 13.67~29.73
(n-Bu-C),31.29,35.09 (1-Bu-C),125.15,129.84,130.72,

155.53 (Ar-C), 172.80 (-CO0);"*Sn NMR (CDCl;, 186
MHz):8 -213.57, -213.74;IR (KBr,cm ™):v, (COO-)
1 624,1 539;v,(CO0-) 1 404,1 340;v(Sn-0-Sn) 636;
v(Sn-C) 545;v(Sn-0) 419, JCE T HE CreH 0,650,
THHAE (%) :C 54.57,H 7.47; 55518 (%):C 54.41 ,H
748,

Ltk 2, 773 .51.5%(FE T n-BuSn0), m.p.
194~195°C, 'HNMR (CDCl;,400 MHz):8 0.87 (t,24H,
J=1.2,-CH,, T 3 H),1.37~1.72 (m,48H,SnCH,CH,CH,,
T % H),2.19 (s,12H,Ar-CH,),3.87 ~4.02 (m,8H , Ar-
NH,),6.67 (s,4H,Ar-H),7.76~7.87 (m,8H,Ar-H);"C
NMR(CDCls, 100 MHz):8 13.69~29.56(n-Bu-C),17.33
(Ar-CH;), 113.69,120.87,123.19,129.72,132.78 ,148.35
(Ar-C),172.96 (-CO0);"*Sn NMR (CDCl;, 186 MHz):
8 -215.18,-215.96;IR (KBr,cm™):v, (COO-) 1 624,
1 529;v,(CO0-) 1 385,1 351;v(Sn-0-Sn) 638 ;v (Sn-
C) 547;v(Sn-0) 436, JCF 73 M 4% CoyHoN,0,0Sn, 11
HAH (%):C 49.14,H 6.70,N 3.58; LK (%):C
49.19,H 6.73,N 3.55,
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Table 1 Crystallographic data of the compounds

Compound 1 2
Empirical formula CoeH 240,05, CeH10sN4O1oSny
Formula weight 1 672.51 1564.27
Crystal system Monoclinic Triclinic
Space group P2/n Pl
a/nm 1.638 35(6) 1.193 24(6)

b/ nm 1.163 61(4) 1.239 07(6)

¢/ nm 2.198 97(7) 1.387 17(7)

al (%) 90 87.390(2)
B 94.611(2) 65.673(2)
v/(°) 90 72.115(2)
V/nm? 4.178 5(2) 1.770 76(15)

A 2 1

D./ (Mg-m™) 1.329 1.467
Absorption coefficient / mm™ 1.231 1.448

F(000) 1720 796

Limiting indices (h, k, [) -21~18, -15~13, -28~28 -14~15, -16~15, -18~18
Reflections collected 26 708 20 713

Unique reflections (R;,) 9 382 (0.022 8) 8 047 (0.020 7)
Data with I>207(]) 7 156 6 425

Data, restraints, parameters 9 382, 109, 444 8 047, 61, 372
Goodness of fit on F 1.043 1.065
Completeness 0.981 0.981

Ry, wR, [I>20(])]
R, wR, (all data)

(A0)uss JAP)i / (€1 749, -680

0.038 0, 0.054 9
0.099 1, 0.112 6

0.040 9, 0.053 4
0.100 0, 0.111 6
1072, -1 375

pwmol - L) 6 N FE BN EE 2= /D 3 AP AT HI
3 IR E I N GraphPad Prism 5.0 A543
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Ellipsoids probability level: 5%; Symmetry codes: ' —x+1, —y+2, —z for 1; ' —x+1, —y+2, —z+1 for 2

&Y 12 15145

Molecular structures of 1 and 2
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Table 2 Selected bond lengths (nm) and angles (°) for 1 and 2

1 2 1 2
Snl-Cl 0.211 6(5) 0.213 9(6) S$n2-03' 0.204 1(2) 0217 2(3)
Sn1-C5 0.211 0(5) 0.212 9(6) S$n2-03 0.204 1(2) 0.217 2(3)
Sn2-C9 0.212 6(4) 0.212 9(5) €17-01 0.121 8(5) 0.125 1(6)
Sn2-C13 0.211 4(14) 0211 8(5) C17-02 0.130 5(9) 0.127 4(6
Snl-01 0.226 5(3) 0.222 9(3) C18-04 0.129 2(4) 0.129 6(5)
Snl-03 0.203 8(2) 0.203 5(3) C18-05 0.123 2(5) 0.121 7(6)
Snl-04 0.218 0(2) 0.217 2(3) Sn2'+-04 0.279 9 0.286 9
Sn2-02 0.224 1(7) 0.224 7(3) Snl-+-05 0.2870 0.290 2
Sn2-03 0.215 6(2) 0.203 1(3)

03-Sn1-C5 110.65(18) 105.5(2) €9-8n2-C13 144.7(5) 140.4(2)
03-Sn1-Cl 112.2(2) 112.8(2) 03-8n2-03' 76.62(10) 75.96(12)
€5-Snl-Cl 136.5(3) 141.2(3) €9-Sn2-03' 97.04(16) 97.41(18)
03-Sn1-04 80.51(9) 81.32(11) C13-Sn2-03' 102.4(5) 95.18(17)
€5-Sn1-04 96.28(16) 94.6(2) 03-n2-02 91.8(2) 92.65(13)
C1-Sn1-04 97.94(18) 81.32(11) €9-Sn2-02 80.9(3) 91.09(19
03-8n1-01 90.78(10) 88.99(13) C13-8n2-02 85.9(5) 83.93(17))
€5-Sn1-01 89.11(17) 94.5(2) 03-8n2-02 167.0(2) 167.46(13)
C1-Sn1-01 82.96(18) 80.2(2) Sn1-03-Sn2 135.61(11) 134.35(17)
04-Sn1-01 170.94(11) 168.21(14)) Sn1-03-Sn2! 120.63(11) 121.55(13)
03-8n2-C9 108.64(15) 108.23(17) Sn2-03-Sn2' 103.38(10) 104.04(12)
03-$n2-C13 104.3(4) 111.20(18) 03-8n2-03-Sn2 0.00 0.000

Ellipsoids probability level: 5%; Symmetry codes: ' —x+1, —y+2, =z for 1; ' —x+1, —y+2, —z+1 for 2
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Fig.2 TG-DTG curve of the thermal decomposition for 1

2.5 HBhEEM

DITEDS B D T ARG 49 1.2 X7 i g 240
N 45 I 98 (HT-29) 9 (HepG2) , L %988 (MCF-7) | &
WK 955 (K B) 1 fii 755 200 L (A.549) A 44 S A= < 30 il 3 1k |
GERIL R 3 AR ALG WX A AL R T
SR PR B JE TG T R A L I R A A 3 B
Je X HT-20 MEIFEH B 5 T RGE5 0 H
A SRR T Y S MR TR B (R -
BRI R T AR ik R A2 G ) B
18 gt A AN RS PR R SR 4N DNA S T
YEFS W53 DNA (4 &2 1 & Fh s 06t nl 324y
Ik b LAY

R 3 LA AN EA X B JEE 4B RE B R Sh 40 )

Table 3 IC50 value of the compounds and cisplatin on tumor cells in vitro

pmol - !
1C50
Compound
HT-29 HepG2 MCF-7 KB A549
1 0.018 0.434 0.262 0.361 0.822
2 0.024 0.456 0.228 0.334 0.777
cisplatin®?! 58 65 88 2.65 1.51
3 & # LB 20, % I A 905 A 25 3 8 (HT-29) T

JEBE T R R T 2 A EA I
SEAS TR A 19 S —( BUR T R T 3480

I 40 M (HepG2) , FL AR5 (MCF-7) , 5 W 9 (K B) 11 il ¥
4 ML (A549) 15 b 7% Y FU I PR ASE FH B9 I8 38 i 1 4K &b
Pugm s Ve, A BB ) U AR R AL S
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