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The modulation of catalytic activity and selectivity in asymmetric synthesis has proven to be a
challenging endeavor. Here, we present our approach with the design of highly active photoswitchable chiral
catalysts which can provide excellent reactivity!:? and stereochemical control?3. In this study, azobenzene and
dithienylethene photochromic units are emphasized due to their remarkable photochemical properties.

As a photoswitchable chiral cation binding catalyst,3 azobenzene BINOL-based oligoethylene glycol
(ABOEGs) was examined. ABOEG's catalytic activity was influenced by the geometry change of azobenzene
polyether induced by photoisomerization. Transformation into the (Z)-ABOEG-1 upon UV irradiation efficiently
promoted enantioselective synthesis of aminal product 4 from the corresponding amidosulfones 2 and potassium
phthalimide nucleophile 8. In contrast, under the visible light irradiation, the generating (E)-ABOEG-1
hindered the reaction progress as well as selectivity. This is due to the geometrically distinct coordination
environments for (Z) and (E)-ABOEG with metal cation.
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Apart from (E) to (Z) isomerization of azobenzene unit,123 the photochemical ring closing properties of
dithienylethene framework was also investigated for achieving catalyst control. Design and synthesis of a
novel chiral photoresponsive phosphoric acid catalyst (S)- DTE-BPA-5 which can isomerize between two
thermally stable states with different wavelengths of light were studied. The newly designed (S)- DTE-BPA-5 is
able to modulate the enantioselective aza-Friedel-Crafts reaction. This catalyst control is attributed based on
the difference in the pKa value as well as steric environment generated upon photochemical ring closing under
UV light.
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