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ABSTRACT

The work presented in this thesis is a systematic study to develop a rational synthesis of di-
/trimethyltin carboxylates or tetramethyldistannoxanes by following the hydrothermal
approach. The carboxylic acids used belong to the family of multifunctional ligands differing
in number and relative position of -COOH groups tethered on aromatic spacers. These ligands
undergo partial or complete deprotonation, depending upon the pH of the reaction medium,
enabling the construction of coordination assemblies of varying compositions and topologies.
The role of pH and temperature is also discernible in the organotin speciation that constitutes
the assemblies.

An interesting outcome emanating from the present work is the realization of reticular synthesis
based on dimeric dicarboxylatotetramethyldistannoxane, [{Me.Sn(0.C-)}.0]. as the
secondary building unit (SBU). The structure of dimeric distannoxane in the two-dimensional
motif, [{(Me2Sn).0}{Me2SnOSnMe2(OH)}btc] (Hsbtc = 1,3,5-benzenetricarboxylic acid) is
unique in respect of its composition which is derived from a symmetrical [{Me2Sn(02C-)}.0]
and an unsymmetrical distannoxane [(HO)Me2SnOSnMe,(O2C-)]. The coordination
frameworks are thermally and hydrolytically robust and find applications as fluorescent probes
for the selective sensing of CrO4* and Cr.O+* ions in the aqueous medium. The study also
includes the synthesis of several one-dimensional dimethyltin carboxylates using 2,2"-
bipyridine and 1,10-phenanthroline as the chelating ligands. An illustrative example is
[Me2Sn(btec)os(2,2"-bipy)]2-H20 which undergoes reversible single crystal to single crystal
structural transformation upon de-/rehydration of the lattice water molecules as evidenced by
TGA, PXRD, and crystallographic studies. The dehydrated sample undergoes crystal structure
transformation from centrosymmetric P2:/c to chiral P2:2:2; space group and reveals

conformational changes in the ditin macrocycles from chair to boat form.
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