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Organometallic Smart Design To Enable Photo-Driven Innovative Material
Transformations: Aerobic Oxidations of Methane and Benzene with Light Input
(Graduate School of Engineering, Kyushu University) Takahiro Matsumoto

Industrial syntheses of methanol and phenol are multi-step and energy-intensive processes.
From the perspective of green sustainable chemistry, such industrial processes need to be
replaced with energy efficient chemical reactions using environmentally friendly reagents and
renewable resources. The ideal methods are to oxidize methane and benzene with dioxygen gas
to synthesize methanol and phenol in one pod, but aerobic oxidations of them are quite difficult
since methane and benzene are the most inert molecules of aliphatic and aromatic hydrocarbons.
In this study, we succeeded in oxidations of methane and benzene with dioxygen gas by
inputting light energy into organometallic complexes.
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