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ABSTRACT

The work embodied in the thesis relates to the development of new synthetic methods for
the construction of metal alkanesulfonates derived from zZn(l1), Mg(ll), Mn(I1), Cd(ll),
and Ag(l) ions. To this end, the known protocol involving isomerization of dialkyl
sulfites, (R'O).SO (R’ = Me, Et, "Pr) in presence of tertiary organic base or
tetraalkylammonium iodide has been used for in situ generation of the corresponding
alkanesulfonate, (R'SO20)" moiety. A major emphasis has been directed to synthesize
coordination driven self-assemblies with direct ligand to metal bond(s) — a feature
encountered rarely in the family of metal sulfonates. The role of sulfonate groups in the
formation of supramolecular assemblies has been demonstrated by crystallographic

studies.

The thesis is divided into five chapters. In chapter I, recent advances in the area of
metal sulfonates are discussed, while chapter Il relates to a detailed description of
synthetic procedures and characterization methods being followed in the present study.

Chapters 111-V include a detailed account of the results emerging from this work.

Chapter 1l deals with the synthesis of new zincate salts, [EtsNMe]2[Zn(OSO2Me)4]
(1)/[RaN]2[Zn(OSO2R")4] [R = Et, R" = Me (2), Et (3); R ="Bu, R’ = "Pr (4)] from a one-
pot reaction between anhydrous zinc(ll) acetate, dialkylsulfite and tetraalkylammonium
iodide. Compounds, 1-4 act as useful synthons and react with with N-donor ligands such
as 4,4'-bipyridine (bipy) or 1,10-phenanthroline (phen) under inert conditions to afford
the  formation of neutral complexes, [Zn(OSO2Et).(bipy)(dmso).]  (5),
[Zn(OSO2"Pr)2(bipy)2]dmso.H2O  (6), and [Zn(OSO2"Pr)2(phen)2]H20 (7). These
compounds represent a scarce family of hexacoordinated zinc-based coordination
frameworks with direct metal-sulfonate bonds [Zn-O(S) = 2.11-2.14 A]. Further reactivity

studies of the zincate salts with N-donor ligands in presence of trace amount of water
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under ambient conditions have led to the isolation of cationic zinc complexes,
[Zn(bipy)(H20)4](0SO2Me). (8), [Zn(bipy)(H20)4](OSO2ET). 9),
[Zn(phen)3](OSO2Me)2."PrOH.2H20 (10), and [Zn(phen)2(H20)2](0SO2EL)2.2H.0 (11).
These coordination frameworks serve as important synthons for O—H---O or C—H--O

hydrogen bonding interactions and afford novel supramolecular motifs.

The studies discussed in chapter IV reveal that interesting modulations in the
composition of the complexes can be achieved by reacting the zincate salts, 1-4 with
water or methanol. Several coordination frameworks, [Zn(OSO2:Me)2(H20)2] (12),
[Zn(0SO2Me)2(H20)4] (13), [Zn(OSO:2Et)2(H20)4] (14), [Zn(H20)6](OSO2EL). (15),
[Zn(H20)6](OSO2"Pr)2 (16), and [Zn(OSO2Me)2(MeOH)4] (17) have been synthesized by
following this approach and characterized by X-ray crystallography. The sulfonate groups
in these complexes function as ambidentate ligands and act as a hub to affect hydrogen
bonding interactions with coordinated water/methanol molecules. The content of this
chapter also includes synthesis and structural attributes of analogous magnesium
complexes, [Mg(0OSO:Me)2(H20),]  (18), [Mg(H20)s](0SOzEt),  (19), and
[Mg(H20)6](OSO2"Pr), (20). These have been synthesized by reacting magnesium
methoxide with dialkylsulfites in presence of tetraalkylammonium iodide. Interestingly,
the cationic frameworks, [Zn(H20)e]*" in 15, 16 and [Mg(Hz0)e]?" in 19, 20 find ana
analogy with the guanidinium-sulfonate systems in terms of execution of complementary

hydrogen bonds with the alkanesulfonate counter ions.

Following the synthetic approach as described in chapter Ill, studies have been
extended to synthesize cadmium and manganese complexes, [EtsN][M(OSO2Me)s]
[M(I1) = Cd (21), Mn (22)], [Mn(0OSO2Me)2(H20)2] (23), [Cd(OSO2Me)2(H20)2] (24),
and [Cd(OSO2Me)2(MeOH)] (25). The results are discussed in chapter V. Compound 25
represents a unique example of a layered motif resulting from x> and w3 coordination of
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the sulfonate groups. Preliminary studies have been performed to understand the role of
dialkyl sulfites in the construction of coordination assemblies derived from groups 11
metal ions. The isolation of [Ag3(OSO2Me)] (26) represents a unique example among this
family. X-ray crystal structure reveals that the asymmetric unit of 26 is composed of a
trimeric cluster formed by Ag. and Ag(OSO2Me) fragments [Ag—Ag = 2.89 (12)-3.04
(12) A], suggesting the presence of argentophilic and intermetallic interactions. The
sulfonate group [Ag—O = 2.31 (7)-2.54 (7) A] acts in a tetradentate fashion to extend the

structure into a layered motif.
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