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ADbstract

This theoretical study, based on Density Functional Theory (DFT), investigates two
families of metal complexes: sandwich complexes and bimetallic complexes. The objective
Is to predict and understand their structural and electronic properties, particularly the nature
of metal-ligand bonding.

The first part examines sandwich complexes with cyclononatetraenyl (CO9H9)— and
1,4,7- triazacyclononatetraenyl (C6N3H6)— ligands, exploring the feasibility of their
synthesis with various transition metals. Analysis of electron density (EDA and NEDA)
quantifies the ionic, covalent, and steric contributions to metal-ligand bonding.

The second part analyzes bimetallic complexes with B-diketiminate (BDI) and imido
ligands, using different transition metals (Ti, V, Nb, Cr, Mn, Fe, Co, Ni). The study explores
the impact of the metal and its coordination environment on the electronic structure and spin
state, employing various DFT functionals (B.P-86, B-3.L.Y.P, OPBE) and including London
dispersion interactions (DFT-D). The analysis aims to establish correlations between
electronic structure, spin state, and the o-donation and n-back- donation properties of the
ligands.
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