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a-Acylation of Olefins via Photocatalysis

Hou, Hongyu“” Cheng, Yuanyuan®” Chen, Bin** Tung, Chenho®” Wu, Lizhu*?
(“Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute of
Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* School of Future Technology, University of Chinese Academy of Sciences, Beijing 100049)

Abstract The cheap and readily available olefin substrates have received much attention for the synthesis of structurally rich
and high value-added ketones, aldehydes, carboxylic acids and their derivatives via a-acylation. Multicomponent tandem
o-acylation of olefins achieves high efficiency and selectivity by N-heterocyclic carbene or transition metal catalysis, albeit
with narrow reaction modes and substrates. Rapid growth of photocatalysis in organic transformation has introduced new
methodologies to undergo the a-acylation of olefins with broad substrate scope. The research progress and prospect for the
future development in this active research field is highlighted.
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(1) NHC-catalyzed a-acylation of olefins
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(3) Photocatalytic a-acylation of olefins
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Scheme 1 Various catalytic strategies for a-acylation of olefins
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“Nu” represents “nucleophile”. “LG” represents “leaving group”. “w/o0” represents “with or without”. “PC” represents “photocatalyst”. “TM” represents

“transition metal”. “SET” represents “single electron transfer”
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Scheme 2 Acyltrifluoromethylation of olefins by cooperative photoredox/NHC catalysis
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Scheme 3 C(sp?)—H activated a-acylation of alkenes via NHC, sulfinate, and photoredox cooperative triple catalysis
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Scheme 4 Alkylacylation of olefins by light-driven NHC catalysis (in parentheses is the NMR yield).
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Scheme 6 NHC-photocatalyzed unsymmetric diacylation of olefins
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Scheme 8 Photoredox/Ni synergistically catalyzed unsymmetric diacylation of electron-deficient olefins
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Scheme 9 Photoinduced Cu-catalyzed perfluoroalkylacylation of unactivated olefins
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Scheme 10 Photocatalytic diacylation of olefins
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Scheme 11 Photocatalyzed divergent a-acylated difunctionalization of olefins
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