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Two Di-n-butyltin Carboxylates with a Sn,O, Ladder-like Framework:
Microwave Solvothermal Syntheses, Structures and in Vitro Antitumor Activities

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, College of Hunan Province, College of
Chemistry and Material Science, Hengyang Normal University, Hengyang, 421008, China)

Abstract: Two di-n-butyltin carboxylates with a Sn 0, ladder-like framework, [(us-O)(t-OMe)(n-Bu,Sn),(0,CR)],
(R=4-methylphenyl(1), 4-(dimethylamino)phenyl (2)), were obtained by the microwave-assisted solvothermal reaction
of di-n-butyltin oxide precursor with the 4-methylbenzoic acid, 4-dimethylaminobenzoic acid in methanol
environments, respectively. The compounds were characterized by elemental analysis, IR, (‘H, ®C and '®Sn) NMR
spectra and X-ray crystallography diffraction analyses. The compounds have similar structures containing a Sn,O,4
ladder-like skeleton, in which two endo-cyclic tin and one exo-tin atoms is bonded to the u;-O atom, in addition,
one endo-cyclic tin and one exo-tin atoms is bonded to the p,-O atom from the methanol, respectively. The
ladder-like molecule has a three-ring fused skeleton, which is almost coplanar. The endo-cyclic and exo-cyclic tin
atoms all are five-coordinated with distorted trigonal bipyramid geometry. The antitumor activity shows that
compounds 1 and 2 have higher activities than cisplatin in HT-29,HepG2,MCF-7,KB and A549 cell line in vitro.
CCDC: 892010, 1; 839191, 2.
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Table 1 Crystallographic data of the compounds

Compound 1 2
Empirical formula CsoHonOgSny Cs:HosN>OgSn,
Formula weight 1 296.00 1 354.08
Crystal system Monoclinic Monoclinic
Space group P2i/n P2/n
a/nm 1.359 54(6) 1.347 88(8)
b/ nm 1.391 80(5) 1.391 05(9)
¢/ nm 1.644 11(6) 1.745 35(11)
B/ () 106.775(2) 107.310(3)
V / nm’ 2.978 6(2) 3.124 3(3)
A 2 2
D./ (Mg m™) 1.445 1.439
Absorption coefficient / mm™ 1.701 1.626
F(000) 1312 1376
Limiting indices (h, &, [) -8~16, —13~16, -19~19 -16~17, —-18~14, -22~22
Reflections collected 16 591 20 755
Unique reflections (R;,) 5245 (0.039 3) 7070 (0.023 7)
Data with I>20(]) 2978 5 140
Data, restraints, parameters 5 245, 138, 281 7 070, 20, 298
Goodness of fit on F? 1.276 1.062
Completeness 0.998 0.990
Ry, wR, [I>20(1)] 0.067 9, 0.201 5 0.038 1, 0.099 7
R, wR, (all data) 0.118 4, 0.230 9 0.058 9, 0.118 1
(AD) s (A0)uin / (1™ 763, —641 580, —542
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Fig.1 Molecular structure of 1 (left) and 2 (right)
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Table 2 Selected bond lengths (nm) and angles (°) for 1 and 2

1 2 1 2
Sni-Cl 0.209 7(11) 0211 6(6) S$n2-03 0.203 5(4) 0.203 3(3)
Sn1-C5 0.199 6(10) 0.210 8(6) Sn2-04 0.212 8(5) 0.213 0(3)
S$n2-C9 0.207 6(10) 0.210 9(6) Sn2-03A 0.213 1(4) 0.212 9(3)
Sn2-C13 0.203 3(9) 0.211 9(6) Sn2A-03 0.213 1(4) 0.212 9(3)
Sn1-01 0.213 4(5) 0213 2(3) C18-01 0.125 5(10) 0.131 5(5)
Sn1-03 0.200 9(4) 0.202 7(3) C18-02 0.121 3(10) 0.122 2(6)
Sn1-04 0.224 1(5) 0.226 9(3) C17-04 0.145 6(10) 0.142 6(6)

03-Snl-Cl 112.8(4) 110.8(2) C13-8n2-C9 116.0(4) 120.8(3)

03-8n1-01 81.87(19) 81.31(12) 03-8n2-04 72.64(18) 73.48(12)

€1-8n1-01 102.2(3) 102.2(2) C13-Sn2-04 98.9(4) 97.8(2)

03-Sn1-C5 118.1(4) 112.3(2) €9-Sn2-04 98.7(3) 97.8(2)

C1-Sn1-C5 125.3(5) 132.8(3) 03-Sn2-03A 73.96(19) 73.39(12)

01-Sn1-C5 103.4(4) 102.4(2) C13-8n2-03A 99.4(3) 98.4(2)

03-Sn1-04 70.71(18) 70.65(11) €9-Sn2-03A 98.0(3) 98.4(2)

C1-Snl-04 87.8(4) 87.98(19) 04-Sn2-03A 146.59(19) 146.87(12)

01-Sn1-04 152.6(2) 151.96(12) Sn1-03-Sn2 114.46(19) 114.27(13)

€5-Snl-04 90.9(4) 88.8(2) Sn1-03-Sn2A 139.5(2) 139.12(14)

03-Sn2-C13 122.03) 118.9(2) S$n2-03-Sn2A 106.05(19) 106.61(12)

03-8n2-C9 121.903) 120.4(2)

Symmetry codes: A: —x+1, —y+2, —z for 1; A: —x, —y+2, —z+2 for 2
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0.283 4 nm (1)F1 0.284 4 nm (2), ik T fEAE 47
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Fig.2  Strain energy of Lennard-Jones with the rotation angle of the Sn2-C9 bond (right above), or Sn2-C9 (bond 1)
and C9-C10 (bond 2) (right below) in the unit cell for compound 1
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Table 3 ICj of the compounds and cisplatin on tumor cells in vitro
ICs / (pmol - L)
Compound
HT-29 HepG2 MCF-7 KB A549
1 0.048 0.773 0.373 0.455 0.866
2 0.057 0.820 0.519 0.333 0.833
Cisplatin®?! 58 65 88 2.65 1.51
5886
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Fig.3 TG-DTG curve for 1
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