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Development of catalytic radical reactions by controlling oxidative and
reductive processes
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The catalytic radical reactions were developed by using photocatalysts and

Fe-catalysts. These catalysts have the potential to induce the oxidative and reductive radical
processes. (1) The oxidative transformation of a ,B -unsaturated ketones was achieved under the
conditions using rhodamine 6G as a photocatalyst and BrCCI3 as a mild co-oxidant. This oxidative
transformation is promoted by the bromine atom-transfer to intermediate radicals from BrCCI3. (2)
The oxidative esterification of aldehydes was achieved under the organocatalytic conditions based on
the cooperation between N-heterocyclic carbene (NHC) and eosin Y. In this reaction, the oxidation
of Breslow intermediates is promoted by the activated photocatalyst and C2CI6. (3) FeCl3-promoted
oxidative radical cyclization of active methylenes was developed. The reaction of a -chloro-active
methylenes proceeded by using the sub-catalytic amount of FeCl2.
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Step 1: Generation of brominated intermediates
bromine atom-transfer
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