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In recent years scientists drew attention to the problem of anion recognition and selective binding by different types of receptors over again. This is due, in no small part, to the crucial roles anions play in biological processes, medicine and catalysis.1  Previously2,3,4 it was shown that common porphyrins exhibit properties of pH-dependent receptors for anions. The active form of the receptor is porpyrinium dication Н4P2+, which is formed due to double protonation of the intracyclic aza-atoms. The pH-activation leds to self-assembling of solvatocomplexes (Н4P2+(S)2), in which solven molecules S can be exchanged to co-solvent S’ or halogen anion X- with mixed complexes Н4P2+SS׳,  Н4P2+SХ-, Н4P2+S׳Х- and full-changed complexes Н4P2+S׳2, Н4P2+(Х-)2 formation. 
The aims of this work were experimental (spectropotentiometry) and theoretical (DFT/B3LYP – receptor and complexes geometry, PM3 – heat effects) investagation of the thermodynamic of halogen anions and polar solvent molecules (water, acetonitrile) recognition and binding by pH-controlled porphyrinium receptors Н4P2+. It was obtained that the Н4P2+ has flexible preorganized structure (“saddle” conformation) for two substrate molecules binding with electrostatic interactions and hydrogen bonds. The analysis of hidrogen bond angle in Н4P2+(Х-)2 allow us to conclude that the complementarity between porphyrinium receptor and substrate is maximal in Н4P2+(Br-)2. The anion complexes formation is accompanied by characteristic changes of parameters of the electornic spectra of absorption. Due to instantaneous optical signal availability we can investigate porphyrinium dications as pH-controlles molecular optical chemosensors.  That is why the application of investigated porphyrinium chemosensors for supersensitive optical devices design is very attractive and can decided many analytical and applied tasks.
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