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Photoinduced catalysis enables novel molecular transformations for organic synthesis 
complementary to thermal catalytic reactions. In particular, photoinduced transition-metal-
catalyzed reactions in which the metal plays a dual role as a photoabsorbent and a center for 
chemical bond cleavage/formation are distinct from the more broadly investigated reactions 
with external photoredox catalysts, offering advantages of simplicity of the reaction system and 
cost-effectiveness by avoiding the use of expensive external substances.1 In addition, the better 
reaction control by metal-bound ligands is an attractive feature of this methodology as 
evidenced by the growing number of reports in this regard, some of which detail highly 
enantioselective reactions by the use of chiral ligands.2 

Here, we report a visible-light-induced copper-catalyzed highly enantioselective 
umpolung allylic acylation reaction with acylsilanes as acyl anion equivalents.3 Triplet-
quenching experiments and DFT calculations suggested the reaction mechanism involving 
copper-to-acyl metal-to-ligand charge transfer (MLCT) photoexcitation that generates a 
charge-separated triplet state as a highly reactive intermediate. According to the calculations, 
the allylic phosphate substrate in the excited state undergoes novel molecular activation into 
an allylic radical weakly bound to the copper complex. The allyl radical fragment undergoes 
copper mediated regio- and stereocontrolled coupling with the acyl group under the influence 
of the chiral N-heterocyclic carbene ligand. 
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