Inorganic Chemistry: An Indian Journal

Editorial | Vol 17 Iss 2

Molecular Orbital Theory and Its Importance in Interpreting Metal-Ligand

Bonding and Reactivity

Thomas A. Nguyen*
Department of Chemistry, Vietnam National University, Vietnam,
*Corresponding author: Thomas A. Nguyen. Department of Chemistry, Vietnam National University, Vietnam,

Email: tanguyen.mo@chemistrymail.org
Received: jan 04, 2022; Accepted: jan 18, 2022; Published: jan 27, 2022

Introduction
Molecular orbital theory and its importance in interpreting metal—ligand bonding and reactivity are central

to modern inorganic chemistry. Molecular orbital theory describes the combination of metal and ligand
atomic orbitals to form delocalized molecular orbitals (1). 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 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).
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Conclusion

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.

REFERENCES

1. Haas KL, Franz KJ. Application of metal coordination chemistry to explore and manipulate cell biology.
Chemical reviews. 2009 Oct 14;109(10):4921-60.

2. Alvarez S, Palacios AA, Aullén G. Ligand orientation effects on metal-metal, ligand—ligand and metal-ligand
interactions. Coordination chemistry reviews. 1999 May 1;185:431-50.

3. Guan H, Harris C, Sun S. Metal-ligand interactions and their roles in controlling nanoparticle formation and
functions. Accounts of Chemical Research. 2023 May 19;56(12):1591-601.

4. Kuppuraj G, Dudev M, Lim C. Factors governing metal- ligand distances and coordination geometries of
metal complexes. The journal of physical chemistry B. 2009 Mar 5;113(9):2952-60.

5. Rode BM, Schwenk CF, Hofer TS, Randolf BR. Coordination and ligand exchange dynamics of solvated metal
ions. Coordination Chemistry Reviews. 2005 Dec 15;249(24):2993-3006.


https://pubs.acs.org/doi/full/10.1021/cr900134a
https://www.sciencedirect.com/science/article/pii/S0010854599000272
https://pubs.acs.org/doi/abs/10.1021/acs.accounts.3c00156
https://pubs.acs.org/doi/abs/10.1021/jp807972e
https://www.sciencedirect.com/science/article/pii/S0010854505001128

