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Homogeneous catalysis has played a pivotal role in the
advancement of chemical synthesis, providing a powerful means to
achieve chemical transformations that were once considered
chemically inert.l,2l With the use of first row transition metals,
various chemical transformations, such as C-C coupling reactions,
CO2 reduction, and activation of inert C-O bonds in lignocellulosic
biomass, have become possible under catalytic conditions.[2:3] First
row transition metals offer several advantages, including high
abundance on earth, low cost, low or no toxicity, and unique
catalytic characteristics. Computational methods like Density
Functional Theory (DFT) provide an effective way to understand the
mechanistic details of the catalytic cycles, which can aid in the
design of better catalysts for sustainable chemical synthesis.[*!
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