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Catalytic Enantioselective [2+2]
Intermolecular Photocycloaddition
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Significance: Maturi and Bach report the first
metal-free catalytic, enantioselective intermolecu-
lar [2+2] photocycloaddition. The studied model
reaction between 2-pyridones and diester alkynes
is catalyzed by the chiral triplet sensitizer A, which
coordinates 2-pyridones via hydrogen bonding.
This interaction accounts for enantioface differen-
tiation of the excited complex and decreased sub-
strate-sensitizer dissociation, which would result
in non-enantioselective pathways. Moderate to
excellent enantioselectivities and acceptable to
good yields were obtained for the corresponding
cycloadducts at low catalyst loadings (2.5-5
mol%).
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Comment: The Bach group continues to contrib-
ute significantly to the challenging field of enanti-
oselective, catalytic photochemistry. Their ap-
proach of using chiral photosensitizers, which are
able to bind the substrate via hydrogen bonds, al-
ready proved to be successful in their previous
studies on intramolecular [2+2] photocycloaddi-
tions (J. Am. Chem. Soc. 2011, 133, 16689). They
now show that the intermolecular process can
also be accomplished in a catalytic, asymmetric
fashion. Although in some cases only moderate
enantiocontrol and yields were obtained, the com-
parably low catalyst loading highlights the high ef-
ficiency of their strategy. Thus, further improve-
ment of enantioselectivity and substrate
compatibility is expected for the near future.
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