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Calixphyrins are a class of porphyrin derivatives bearing both sp? and sp® meso carbon atoms, and are
regarded as hemilabile and redox-active macrocyclic ligands. In this study, we revealed substituent
effects on the dynamic behavior, fundamental properties, and reactivities of metal complexes of hybrid
calixphyrins containing phosphole and/or thiophene subunits. First, we synthesized PXN,- and
SXN,-calixphyrins via acid-promoted dehydrative condensations of a phosphatripyrrane or a thiatripyrrane
with 2,5-difunctionalized heteroles. Next, we investigated complexation reactions of these hybrid
calixphyrins with rhodium, palladium, and zinc, and disclosed the structures, optical properties, and redox
properties of the resulting metal complexes. For example, Rh(I)-PSN, complexes were found to exhibit
hemilability in solution, and SN3 calixphyrin was found to emit intense coordination-induced fluorescence
in the complexation with Zn?** salts. These findings represent that the size of coordination sphere, the
flexibility of macrocycles, and the optical/redox properties of the conjugated subunits depend strongly on
the combination of the heteroles at the core. This study will provide a new guideline for the construction
of highly active metal catalysts and photofunctional coordination compounds based on the porphyrin
derivatives. In addition, we revealed the electronic effects of meso-substituents on the catalytic activity of
Pd—-PSN, complexes for the Heck reaction and also established a convenient method for the chemical
functionalization of the calixphyrin platform to develop solid-supported metal catalysts.




