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Development of Next-Generation Transformation Invonving Molecular Activation as
a Key Step
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DFT

Nickel-catalyzed C-H bond activation reactions developed to date have
required the use of bidentate directing groups. However, based on the elucidation of the reaction
mechanism, including DFT calculations, it was found that the reaction proceeds even with a simple
amide directing group when a strong base is used. Based on this finding, we have found that this
strategy is applicable to the activation of various unreactive bonds, such as C-F bond, C-0 bond,
C-S bond, and C-CN bonds. Furthermore, C-H bond activation reactions using acylimidazole as a
directing group and iridium complexes as catalysts were found. We also succeeded in developing
transition metal-free C-H borylation of aromatic aldehydes using an imine as a transient directing
group. We also succeeded in developing catalytic reactions involving both C-H and C-C bonds.
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