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Abstract:
The study of the cis Z trans isomerization of PtCl2(Et2S)2 complex is relevant to the synthesis of
certain dimeric Pt(III) complexes. Not only is Cis-PtCl2(Et2S)2 a suitable starting material for Pt(III)
compounds syntheses, but Cis-PtCl2(Et2S)2 itself also functions importantly in organometallic
synthesis. Detailed thermodynamic and kinetic data of the cis and trans isomers, along with x-ray
crystallographic structures, are summarized. Binuclear Pt(III) compounds, which have direct
metal-metal bonds have been elucidated recently and their structures have been characterized by
Cotton's group. Though it has been observed that there is a structural interconversion between head to
head and head to tail configuration in some of the Pt(III) compounds, there is no detailed investigation
of the mechanism of this interconversion. Our interest is concerned with the synthesis and mechanistic
study of these binuclear Pt(III) compounds, especially the formation and rearrangement of metal-metal
bonds. Presented here is the mechanism study about this interconversion. Proton NMR is mainly used
in the research. Activation entropy ( forward -29 vs. reverse 16 J Mol-1K-1) and activation enthalpy (
84 vs. 105 kJ Mol-1) of the interconversion are calculated and explained with the results from the
experiment. The mechanism of the interconversion is also postulated as a dissociative concerted
reaction. A modified synthetic method results in the formation of a hydroxo-bridged Pt(II) dimeric
compound and an oxo-bridged Pt(IIrIV) tetrameric compound. Single crystal x-ray crystallographic
information is presented, along with infrared data in support of the proposed structures. The Pt(II)
compound exhibits strong hydrogen bonding between molecules and its Pt-O-H bridge bond is clearly
reflected in the FTIR spectrum. The Pt(II,IV) compound shows the nonequivalent oxidation states of
platinum in one molecule. Platinums in the complex are bonded to one another by oxo bridges. Three
platinums show pseudo square-planar, and one platinum exhibits octahedral configuration. No such
examples exist in current literature. Finally reactivity of the binuclear Pt(III) compounds are studied.
Different ligands have been used for axial coordination and variation of torsion angles between two
methyl planes is observed. The derivatives of the binuclear platinum(III) compounds are structurally
characterized by single crystal x-ray crystallography. Both structures are new to platinum chemistry.
31P NMR is also used to support the structure. It is hoped this work will be helpful in understanding
the synthesis and structure of further complicated platinum compounds. 
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