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The electron-donating properties of supporting ligands can have a dramatic impact on
the properties and observed reactivity of transition metal complexes. Indeed, gaining the
ability to “tune” the properties of metal complexes is a primary goal in inorganic and
organometallic chemistry. Unfortunately, a detailed understanding of the fundamental
impact of ligand basicity on a metal center is often lacking. Presented herein is a
discussion of several important computational (DFT) methods that can be used to
elucidate the fundamental nature of metal-ligand interactions, including natural bond
orbital (NBO) analysis, energy decomposition analysis (EDA), and molecular orbital
anaylsis. By exploring their application in understanding the bonding in a number of
important transition metal systems, we describe how these methods can provide useful
insight into the rational design of metal complexes.



