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Introduction
Redox reactions and their importance in inorganic chemical transformations are evident in numerous

chemical and biological systems. Redox reactions involve electron transfer processes that change the
oxidation states of participating species (1). In inorganic chemistry, transition metals frequently undergo
redox reactions due to their multiple accessible oxidation states (2). These reactions are essential in
processes such as corrosion, electrochemistry, and catalysis (3). Redox reactions also play a key role in
energy conversion systems such as batteries and fuel cells (4). Understanding redox principles enables
prediction of reaction feasibility and stability of inorganic compounds (5). Therefore, redox reactions are
fundamental to inorganic reaction mechanisms. (1). In inorganic systems, transition metal complexes often
function as catalysts due to their variable oxidation states and ability to form intermediate coordination
species (2). The theory explains inner and outer orbital complexes based on ligand field strength and
electron pairing (2). Valence bond theory also provides insight into coordination geometry and magnetic
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properties (3). Despite its inability to explain electronic spectra, valence bond theory remains conceptually
important (4). Its historical significance continues to influence coordination chemistry education (5). (3).
In catalytic systems, the influence of ligand design determines selectivity and reaction efficiency by
stabilizing key intermediates (4). Biological systems further demonstrate the importance of ligand design,

as naturally occurring ligands precisely control metal ions in enzymes and metalloproteins (5).

Conclusion

Redox reactions underpin many inorganic processes, providing insight into electron transfer mechanisms and
enabling technological advancements in energy and catalysis. Molecular orbital theory remains indispensable for
interpreting bonding and reactivity in inorganic chemistry, supporting advances in catalysis and materials science.
Coordination chemistry and its role in understanding metal-ligand interactions remain central to inorganic
chemistry. By elucidating how metals interact with ligands, coordination chemistry supports advances in catalysis,

bioinorganic chemistry, and materials science, reinforcing its enduring importance.
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