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Photoredox/Ni cocatalyzed Csp’~Csp* cross-coupling triggered by alkyl radicals generated
via B-scission of alcohols

(LBB, IIR, Institute of Science Tokyo) (OKodai Takayama, Takamitsu Hosoya, Yuto Sumida

The metallaphotoredox catalysis enables mild cross-coupling reactions using alkyl radicals.
However, synthetic approaches involving C—C bond cleavage remain limited due to its high
stability. Proton-coupled electron transfer (PCET) process provides a novel method for
generating alkyl radicals from alcohols. We developed a cross-coupling reaction using
secondary alcohols via a PCET process. A silicon-bridged benzophenone photoredox catalyst
and a nickel catalyst facilitated efficient alkyl radical-mediated cross-coupling under mild
conditions. Experimental results indicated base-free, unimolecular PCET-driven radical
formation. We also discuss the reaction mechanism with insights from quantum chemical
calculations and machine learning.
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