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Generation of carbon-centered radicals using trivalent titanium species (Ti(III)) has been studied by the combined
use of a strong metallic reductant such as Zn and Mn. Although the new catalytic reaction utilized Ti(III)
without a stoichiometric metallic reductant has also been developed by use of a unique dihydropyrazine type
organic reductant or photoredox catalysts with amines as an electron doner, utilization of easily available and
less toxic, non-metallic reductants still remains to be realized due to their low reducing ability.

In this thesis, new catalytic system utilized UV light photonomolysis for Ti-O bond of tetraisopropyl titanate
(Ti(O'Pr)4) was introduced as the efficient method for the generation of benzyl radicals from benzyl alcohols. In
this new system, IPA works not as a single electron donor as in photo-redox catalyzed reactions but as H atom
donor for the generated alkoxy radicals from photonomolysis of Ti-O bond. As a result, the catalytic generation
of benzyl radicals from benzyl alcohols was developed without stoichiometric amount of metallic reductants,
which was needed for previous reductive reactions of benzyl alcohols utilized trivalent titanium complexes. On
the other hand, to utilize hydrocarbons containing C(sp3)—H bond as an H atom donor for alkoxy radicals
generated from photohomolysis of Ti-O bond, the hetero-coupling of benzyl alcohols with hydrocarbons was
also developed. Although primitive, this reaction would afford a new possibility for the cross coupling between
benzylic alcohols and hydrocarbons containing reactive C(sp3)—H bonds. Moreover, this reaction can also
proceed under visible-light irradiation by carrying out the reaction in the presence of tioglycolic acid as a

ligand. Under these conditions, the yields of the products were improved in most case.
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