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Visible-Light-Driven Boron-Catalyzed Decarboxylative Alkylation of 1,3-Diketones
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In recent years, novel photochemical reactions utilizing stoichiometric organoboron
compounds have been developed. We have developed a visible light-driven carboxylic acid
functionalization using boron compounds as catalysts. Herein, we have developed a visible
light-driven decarboxylative alkylation of 1,3-diketones by extending the reported boron
catalysis. A boron catalyst with blue LED irradiation promoted the reaction, giving tertiary -
hydroxy ketones. Control experiments confirmed that both the boron catalyst and
photoirradiation are indispensable for the reaction. Several mechanistic studies suggested that
the in situ generated boron-diketone complex, which shows visible light absorption, is
considered to be the active species. The boron-diketone complex possessing high oxidative
potential in its excited state would oxidize a carboxylate via single-electron transfer.
Subsequent formation of an alkyl radical by decarboxylation would result in alkylation of the
diketone, affording the tertiary B-hydroxy ketone.
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