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Radical Reactions Based on Direct Photoexcitation of Boracene-based Organoborate
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Direct excitation of substrates under visible-light irradiation is a highly straightforward
methodology for a radical generation without photoredox catalyst nor formation of a charge-
transfer complex. We have previously reported that the direct photo-excitation of an
alkylborate enabled the generation of various alkyl radicals, including primary, secondary, and
tertiary alkyl radicals, in addition to methyl radical®.

In this work, we have investigated a further extension of the direct excitation methodology.
We found that the alkylation of heteroarenes proceeded based on the direct excitation of
alkylborate as a radical source using oxygen as an oxidant. Additionally, not only alkyl radical,
but the generation of synthetically useful aryl radical was also possible by using aryl group-
installed borate under visible-light irradiation. The aryl radical generation can be applied to
Giese addition.
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