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2,2’-bipyridine (bpy), which is one of the heterocyclic compounds forms stables complexes
with metal ions using its lone pairs on nitrogen atoms. The complex with Ru(Il) ions, tris(2,2’-
bipyridine) ruthenium(II) (1) (Fig. 1) is, especially, used as a photosensitizer for the artificial
photosynthesis systems. In such systems, it is preferable to design the substituents of ligands,
and to optimize the frontier orbital energy for each compound. Our group has reported that the
frontier orbital energy can be controlled by substituents of ligands on fac-Ir(ppy)s,"” however a
relationship between substituents, substitution sites and frontier orbital energies has not been
clarified. For that reason, in this study, we aim to elucidate the relationship based on the DFT
calculations with model complexes introduced various substituents and the multivariate
analysis.
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1) Y. Natori et al., Molecules 2018, 23, 577.
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