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Development of highly efficient non-precious metal catalysts by low-spin design
of iron and other 3d metals.
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Homogeneous catalysis is a key technology for environmentallﬁ benign
chemical processes. Precious metal complexes have been widely used as the catalyst; however,
practical processes using iron and other 3d metal catalysts are important to take part in SDGs
through element strategy initiative. We have proposed the catalyst design of iron and 3d metals by
appropriate choice of structures of complexes and use of strong field ligands. In this study, highly
efficient hydrosilylation of alkenes and carbonyl compounds were experimentally achieved according
to this proposal, and mechanisms were elucidated by DFT calculations. The results not only make the
present concept for the catalyst design of iron and 3d metals be widely accepted but also provide
practical processes for hydrosilylation reactions; one of them are useful for production of
silicones even in industrial processes.
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