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Sulfonamides are drugs extensively used for the treatment of certain infections caused by Gram-positive and Gram-negative microorganisms, some fungi, and certain protozoa. Although the advent of antibiotics has diminished the usefulness of sulfonamides, they still occupy a relatively small but important place in the therapeutic resources of physicians. In the literature it has been undertaken attempts to correlate biological activity of these compounds with their physicochemical descriptors. However, due to the absence of the experimental data connected with dissolution and sublimation thermodynamic characteristics the question is still opened. 
Sulfonamides with the various substitutes in the second phenyl ring have been chosen as an object of the research. This approach allows building a primordial logical line in order to compare the crystal lattice energies with peculiarities of the studied crystal structures.
On the basis of our previous data and the obtained results a comparative analysis of crystal properties was performed: molecular conformational states, packing architecture, and hydrogen bond networks using graph set notations introduced by Etter [1] and revised by Bernstein [2]. The thermodynamic aspects of the sulfonamide sublimation process have been studied by investigating the temperature dependence of vapor pressure using the transpiration method. A regression equation was derived describing the correlation between sublimation entropy terms and crystal density data calculated from X-ray diffraction results. Also correlations between sublimation Gibbs energies and melting points, on the one hand, and between sublimation enthalpies and fusion enthalpies at 298 K, on the other hand, were found. These dependencies give the opportunity to predict sublimation thermodynamic parameters by simple thermo-physical experiments (fusion characteristics).
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