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Thesis Summary (approx.300 English Words )

This thesis describes study on new synthetic methodology for highly efficient and selective radical
functionalization of olefins using photoredox catalysts. Photoredox catalysts such as tris(bipyridyl)ruthenium(II)
([Ru(bpy);]*") and relevant iridium(IIT) complexes can induce single-electron-transfer (SET) under visible light
irradiation, generating radical species from organic electron donors and electron acceptors. The author has
developed various photocatalytic reactions with enamines, organoborates, and electrophilic trifluoromethylating
reagents as carbon-centered radical precursors.

In Chapter 2, the author found that oxidative coupling reaction of enamines with silyl enol ethers using
photoredox catalyst, [Ru(bpy);]*". In the presence of duroquinone as a 2e-acceptor, the C—C bond formation
reaction proceeded efficiently under visible light irradiation to produce the corresponding y-diketones.

In Chapter 3, the author developed that radical C—O and C—C coupling of organoborates with TEMPO and
electron-deficient alkenes by photoredox catalysis. The choice of organoborates is a key for efficient generation
of radicals. Cyclic organo(triol)borates turn out to be useful precursors of primary and secondary alkyl radicals.

In Chapter 4 and 5, the author developed highly efficient and regioselective oxytrifluoromethylation of
alkenes with catalytic amount of photoredox catalyst in the presence of a variety of oxygen nucleophiles such as
water, alcohols, and carboxylic acids.

In Chapter 6, the author found that novel intermolecular aminotrifluoromethylation of alkenes. This protocol
achieves facile one-step access to a variety of 1,1,l-trifluoro-3-acetylaminopropane derivatives, which are
important structural motifs in CFs-containing biologically active compounds.

In Chapter 7, the author developed a facile and stereoselective radical trifluoromethylation of
alkenyltrifluoroborates. This mean is applicable to a wide variety of alkenylborates containing electronically
diverse substituents and hetero-aromatics.

Finally, summary and outlook are shown in chapter 8.
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