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Precise Organic Synthesis from Simple Alkanes by Metal-Ligand Cooperative C-H
bond Cleavage
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Heterolytic oxidative addition of carbon-hydrogen bonds has been achieved by

development of electron deficient cyclopentadienone iridium complexes. The complex showed
activation of carbon-hydrogen bonds in simple alkanes such as methane. This newly developed
elementary reaction is expected to be applied to valorization of abundant carbon resources such as
natural gas etc.

In addition, the iridium complexes was applied to activation of boron- and silicon-hydrogen bonds.
Boron- and Silicon-hydrogen bonds were cleaved into boron and silicon anion and hydrogen cation,
which is in sharp contrast to the polarization of the parent boron-hydrogen and silicon-hydrogen
bonds. This "umpolung™ reactions of boron-hydrogen and silicon-hydrogen bonds are innovative
reaction which expands the strategies for synthetic organic chemistry.
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