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Acetanilides are mainly used as a pro-drugs and drugs with analgesic and antipyretic effects. The most used drugs are paracetamol and phenacetin. Paracetamol, as metabolite of phenacetin, has similar medicamental property but does not share phenacetin’s carcirogenic side effects. Therefore it is one of the most popular analgesic and antipyretic drug today. As a rule, the majority of drug compounds have poor solubility, that is why their therapeutic efficacy decreases and it resulted in different drug side effects. One of the paths to exclude negative consequence of these effects is a structural modification of drug-like compound, which lead to decrease crystal lattice energy without pharmacological properties changing. To optimization most suitable structures search it is necessary to use experimental methods of estimation crystal lattice energy and to analyze relation of crystal structure on crystal lattice energy. Thus, the aim of our work was to study thermodynamic aspects of sublimation and fusion processes, and to analyze the thermodynamic parameters with respect to the structural characteristics.
n-Acetaminophes and n-acetamidobenzoic acids (n = 2-, 3-, 4-) has been chosen as objects of our investigation. The set of the compounds gives opportunity to explore effect of substituents position on thermodynamic parameters of sublimation processes, and to analyze the correlation energy characteristics of crystal lattice with architecture of crystal. Single crystal of 3-acetamidobenzoic acid was grown and this structure was solved by X-ray diffraction methods. Conformational state of the molecules and topology of hydrogen bond network were analyzed. In addition, comparative analysis of the crystal structures for the outlined compounds was performed, using by our and literature X-ray data. The temperature dependences of the vapor pressure were obtained. The standard thermodynamic characteristics of sublimation process were calculated. The thermophysical parameters of fusion process were obtained and enthalpy of evaporation process was analyzed by differential scanning calorimetry (DSC). Specific and non-specific energetic terms in the crystal lattice were split out by means of the approach that was developed by our group before. For the considered compounds and for some other related drug molecules, the correlation between melting points and a parameter describing the ratio between specific and non-specific interaction in the crystal lattices, was obtained. 
