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We have been working on the development of catalysts that enable catalytic
control of site-selectivity, which is an unsolved problem in catalytic C(sp3)-H transformation.
(1) By designing HAT catalysts with alcohol recognition moiety, we attempted to achieve
site-selective C(sp3)-H transformations through a pseudo-intramolecular transition state. However,
this approach was abandoned in the face of various problems.
(2) We conducted DFT-guided screening of bond-weakening catalysts that could lower the bond
dissociation energy (BDE) by recognizing alcohol moiety, and found silicate or borate species to be
candidates. Based on this finding, we developed a cooperative catalytic system promoting alcohol
alpha-C-H alkylations using Martin spirosilane and electron-deficient boric acid as the embodiment
of bond-weakening catalyst.
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