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Zwitterionic Diphenylphosphinyl Amidate as Powerful Photoinduced Hydrogen-Atom
Transfer Catalyst for C—H Alkylation of Simple Alkanes (Institute of Transformative Bio-
Molecules (WPI-ITbM), Graduate School of Engineering, Nagoya University) O Ryuhei
Suzuki, Kohsuke Ohmatsu, Takashi Ooi

Amidyl radical is a traditional mediator of hydrogen-atom transfer (HAT) to generate carbon
radicals from a diverse range of organic molecules. The structural modularity of secondary
amides could offer a versatile platform for the development of effective HAT catalysts, as the
change of the functional groups on nitrogen would have significant impact on their HAT ability.
However, due to the difficulty in generation of amidyl raidcals from amides, the effect of the
functional group on amide nitrogen on the catalytic performance has remained underexplored.
We recently devised N-acyl-1,2,3-triazolium amidates as molecular catalysts for photoinduced
HAT reactions. These amidates efficiently undergo single-electron transfer with appropriate
photocatalyst to form reactive amidyl radicals. We assumed that this type of zwitterionic
amidates with other functional groups on amide nitrogen could act as HAT catalysts of different
profiles under photoredox conditions. Here, we disclose a discovery that N-phosphinyl amidate
is more competent for HAT reactions than N-acyl analogues, enabling the efficient C—H
alkylation of simple alkanes.
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