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Theoretical study on electronic states of dinuclear ruthenium complexes that involve n-electron
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Paddle-wheel type dinuclear Ru complexes [Ru(O.CR)4] (Fig. 1) are used as catalysts due
to their abundant redox properties, and they are also attracting attention as magnetic materials
because their spin states depend on the oxidation states. Therefore, a control of the electronic
states of the complexes is important for the application of such functional materials. It has been
reported that various m-electron groups introduced into the substituent R of these complexes
affect the electronic structures of the Ru dinuclear moiety. Therefore, in this study, electronic
structures of the complexes that involve m-electron groups in bridging ligands are examined by
density functional theory (DFT) calculations, especially in terms of orbital symmetry and
orbital energies. The results suggest that the energy of the frontier orbital can be controlled by
introducing m-electron groups into the bridging ligands.
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