WATER SORPTION ON CRYSTALLINE CALIX[4]ARENES
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In spite of the enhanced interest of researchers in the interaction of solid calixarenes with solvent molecules, in the current literature, the data on the interaction of “classic” calixarenes with water are absent, which is probably related to their high hydrophobicity. To estimate the special features of water interaction with classic calixarenes, water sorption isotherms on seven powdered calix[4]arenes  were obtained at 298 K by the isopiestic method. The following compounds were studied: 25,26,27,28-tetrahydroxycalix[4]arene (I), 25,27-dimethoxy-26,28-dihydroxycalix[4]arene (II), 25,27-dimethoxy-calix[4]arene crown-6 (III), 25,27-dimethoxy-5,11,17,23-tetra-p-tert-butylcalix[4]arene crown-5 (IV), 25,27-diethoxy-5,11,17,23-tetra-p-tert-butylcalix[4]arene crown-5 (V), 25,27-bis(benzyloxy)-5,11,17,23-tetra-p-tert-butylcalix[4]arene crown-5 (VI), 25,27-dimethoxy-5,11,17,23-tetra-p-tert-butylcalix[4]arene crown-6 (VII). The experimental isotherms of water sorption on powdered calix[4]arenes were described by the Harkins–Jura equation for condensed films. According to Harkins and Jura’s approach the surface areas of calix[4]arenes under investigation were calculated.  An analysis of the X-ray diffraction data on single crystals of studied calix[4]arenes simultaneously with experimental sorption data allows  us to make the conclusion that the water sorption value is independent of the number of potential sorption sites and water is adsorbed on the surface of calixarene crystals or through pores of a fairly large diameter with the formation of a condensed multilayer film.

