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Development of metal complexes as catalysts having Lewis acids in the second
coordination sphere and application of those to photocatalytic CO2 reduction

Kojima, Takahiko
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We synthesized first-raw transition metal (Mnll, Fell, Coll, Nill) complexes
with two pyridine pendants to introduce a Lewis acid into the second coordination sphere. Those
complexes reacted with zinc(ll) acetate as Lewis acid to form 1: 1 complexes. Using these binuclear
complexes as catalysts, highly selective CO production was achieved by photocatalytic reduction of
C02 in the presence of an electron donor and [Ru(bpy)3]2+ as an photosensitizer. In addition, we
synthesized a ruthenium complex having a ligand with three 2,2"-bipyridine moieties at the 1,3,5
positions of the benzene ring, and used the complex as a self-photosensitizing photocatalyst to gain
high efficiency and high selectivity in C02 reduction to produce CO.
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