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novation of Carbene Chemistry; Controlling Reactivity by Metal, Substrate,
Generation Method and Synthetic Application
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The aim of this research was to control highly reactive chemical species and
to develop novel organic synthetic methods. As a result, we successfully developed a
boron-catalyzed reaction based on a metal-free carbene generation method. Using DFT calculations to
analyze the mechanism, an unprecedented activation mode involving boron-carbon bond formation was
found. We also investigated the development of conversion methods for cycloheptatrienes (CHTs) and
norcaradienes (NCDs) synthesized under diazo-free conditions. It was found that the [4+2]
-cycloaddition reaction of NCDs proceeds with aryne species, while the [6+2]-cycloaddition reaction
of CHTs proceeds with nitroso compounds.
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