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a b s t r a c t

A new trinuclear di-n-butyltin(IV) complex with pyruvic acid-N(4)-cyclohexylthiosemicarbazone
(H2PACT) ligand was synthesized and characterized by elemental analyses, molar conductivity, UVeVis,
FT-IR, 1H, 119Sn NMR spectroscopy and single crystal X-ray study. Single crystal X-ray diffraction data
revealed that this complex was trinuclear cyclic fashion with the pyruvic acid-N(4)-cyclo-
hexylthiosemicarbazone ligand. In the trinuclear di-n-butyltin(IV) complex, the ligand (H2PACT) is
coordinated to the central tin(IV) atoms via the carboxylato-O, the azomethine-N and the thiolato-S
atoms. The trinuclear tin system is formed by the bridges through the carbonyl oxygen atom of the
carboxylate moieties and making the tin atom of seven coordinated in distorted pentagonal bipyramidal
geometry. Single crystal X-ray data indicates that the complex (1) crystallized in cubic system with space
group I-43d, a ¼ b ¼ c ¼ 30.3273(17) Å, a ¼ b ¼ g ¼ 90�, Z ¼ 16, m(MoKa) ¼ 1.209 mm�1, F(000) ¼ 12,144,
and final R1 ¼ 0.0390, wR2 ¼ 0.0843 for observed reflections 4582(I > 2s(I)).

� 2011 Elsevier B.V. All rights reserved.
1. Introduction

Thiosemicarbazones are thiourea derivatives and the studies on
their structural and chemical properties have receivedmuch attention
due to their biological (viz, antibacterial, antiviral and antitumor)
activities [1,2]. Organotin(IV) complexes havebeenextensively studied
during recent years mainly because of their potential biological activ-
ities (viz, antiviral and antitumor) as well as their wide industrial and
agricultural applications [3,4,5,6]. For the past few years, a large
amount of work on the synthesis and chracterization of transition
metal complexes with thiosemicarbazone have been reported
[7,8,9,10] but very little work has been reported on tin(IV) complexes
with substituted thiosemicarbazone ligands. The chemistry of poly-
nuclear complexes containing tin or tin mixed with other metal ions
has been the subject of much interest in chelate systems [11,12,13].
Recently organotin(IV) macrocycles are attracting more and more
attention for their potential industrial applications and biological
activities [14,15]. Xu Hao-long (2009) has reported the synthesis and
crystal structure of one trinuclear di-n-butyltin(IV) complex with
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salicylaldoxime which suggested that the complex is displaying
two unequivalent salicylaldoximate with one seven coordinate
pentagonal bipyramidal tin atom linked two five coordinate trigonal
bipyramidal tin atoms by SneOeSn bridges [16]. In our recent
works, we reported the X-ray structure analysis of pyruvic acid-N(4)-
cyclohexylthiosemicarbazone ligand and its mono organotin(IV)
complex [17,18]. As part of our continuous research work on organo-
tin(IV) complexes of N(4)-substituted thiosemicarbazone ligands our
aimtoexploit theversatilityof coordinationbehaviouroforganotin(IV)
derivatives with pyruvic acid-N(4)-cyclohexylthiosemicarbazone
ligand. We obtained a trinuclear di-n-butyltin(IV) complex of pyruvic
acid-N(4)-cyclohexylthiosemicarbazone. Herein, we report the
synthesis, spectroscopic characterization and crystal structure of tri-
nuclear di-n-butyltin(IV) complex of pyruvic acid-N(4)-cyclohex-
ylthiosemicarbazone.
2. Experimental

2.1. Materials and methods

All reagentswere purchased from Fluka, Aldrich and JT Baker. All
solvents were purified according to standard procedures [19].
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