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This thesis comprised of five chapters is dedicated to the Studies on Selective Synthesis and Coordination Abilities,
of Unsymmetrical Azines with (Pyridyl, Imidazolyl, and Oxazolyl Substituents and Structures and Properties of their
Iron(IT) and Nickel(IT) Complexes. These compounds were exclusively obtained in high yields.

Chapter One reported a comprehensive review of the chemistry of diimine functionality (azine), where
stereochemistry and some applications of azine molecules are highlighted.

Chapter Two describes the synthesis and characterization of Ni' complexes of 2-pyridylmethylidenehydrazono-4-
imidazolylmethane (= HLY), [Ni(HL"),](PFs), and 2-pyridylmethylidenehydrazono-4-(2-methylimidazolyl)methane (=
HLM®), [Ni(HLM®),](PFs)., where the crystal and molecular structures were revealed by single-crystal X-ray diffraction.
Both complexes' crystallization behavior and UV-vis spectroscopic characteristics have also been reported.

Chapter Three explains the synthesis and characterization of the Fe" complex, [Fe(HL),](PF¢)>»H,O (1H) using FT-
IR, UV-Vis, and NMR spectroscopy, and cyclic voltammetry, and SC-XRD. The properties of the current elucidated
complex, [Fe(HL"),](PF¢)H.O (1H) were compared and contrasted with those of our previously characterized
kryptoracemate complex, [Fe(HLM®),](PF¢)> 1.5H,O (1Me).

Chapter Four provides an in-depth exploration of the coordination mode of a new unsymmetrical azine-based ligand,
viz 2-pyridylmethylidenehydrazono-4-(2-methyloxazolyl)methane (LM¢), of Ni"l and Fe™ complexes; [Ni(LM®),](PFs).
and [Fe(LM®),](PF¢).. Characterizations of the complexes were accomplished using analytical tools such as FT-IR, UV-
Vis, NMR spectrometers, and SC-XRD.

Chapter Five delves into the selective formation of unsymmetrical azine ligands with Fe'! and Ni!! ions, emphasizing
the pivotal role of steric preferences in five- and six-membered chelate rings. This selectivity manifests during the
formation of unsymmetrical azines, including HLY, HLM¢, and LM¢, in the presence of a stoichiometric mixture with Fel
and Ni' salts. The driving force behind this preference is the specific E(py), Z(im)/Z(ox) conformation, aligning with
the steric propensities of the 2-pyridyl and 4-imidazolyl azine/4-oxazolyl moieties, favoring unsymmetrical azine
formation. The intricate interplay of these structural elements, discussed in prior chapters, highlights the nuanced and
sophisticated nature of the observed reactions. The selective formation of HLH, HLM¢, and LM¢ is attributed to distinct
steric preferences in five- and six-membered chelate rings, underscoring the paramount importance of the E(py),
Z(im)/Z(ox) configuration. This synthesis consolidates earlier findings, emphasizing the crucial role of conformational

considerations in comprehending and predicting reaction outcomes.
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