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Photocatalytic CO» Reduction Using Manganese Complexes Bearing Ferrocenyl Groups and an
Organic Photosensitizer (‘Graduate School of Science, ’IRCCS, Nagoya University) OEimi
Tanahashi,' Taku Wakabayashi,' Jieun Jung,' Susumu Saito'~

Human activities are now producing a large amount of CO,, which is known as a greenhouse
gas and making global warming a more serious problem. Despite its environmentally negative
effects, CO» has attracted much attention as a promising carbon resource in terms of low toxicity,
cost-effectiveness, and abundance in the atmosphere. CO> reduction is one of the effective
solutions to utilize CO, gas for the production of value-added chemicals such as formic acid
(HCO,H). Previously, we have developed iridium complexes bearing PNNP-type tetradentate
ligands as effective photocatalysts for CO reduction.' However, noble metal complexes are more
problematic than non-noble ones for practical application. To address this issue, we herein
reported the development of novel manganese (Mn) complexes bearing ferrocene-attached
PNNP-type tetradentate ligands. The Mn complexes converted CO- to formic acid as the main
product in the presence of an organic photosensitizer under visible-light irradiation. The
coordination number or geometry of the Mn complexes revealed that their hemi-labile
coordination of phosphine ligands played a key role in product selectivity.
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