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Encapsulation of photoreactive alkenes within cavitands as a reliable method for controlling photocycloaddition (PCA) reactions is an ongoing endevor in our research group.  Dubbed the cavitand-mediatd photocycloaddition (CMP) approach, this methodology provides a supramolecular means of directing the bimolecular PCA of a wide range of aryl acrylic acids (Ar-CH=CH-COOH) towards specific regio- and stereoisomers, yielding several truxillic and truxinic acid dimers selectively and in high yields. The presence of truxillic and truxinic acid cores in several natural compounds and bioactive molecules adds significance to this endeavor. This presentation features our exploration of CMP applied to the PCA of chalcones (Ph-CO-CH=CH-Ph), wherein key differences in product chemoselectivity and the spectroscopic features of the host-guest complexes, in comparison to acrylic acids, were observed. This new study, which investigates the photochemical and supramolecular factors governing the differences in reactivity and selectivity between acrylic acids and chalcones, provides additional insights into the factors that influence the effectiveness of CMP. It is hypothesized that differences in intermolecular hydrogen bonding pi-pi stacking, and cavity-induced conformational restrictions contribute to the observed selectivity in the PCA of chalcones versus acrylic acids. These findings are expected to expand the scope of CMP and pave the way for its potential application in the selective synthesis of bioactive and pharmaceutically relevant molecular architectures.
