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Hydrogen bonding (HB) is one of the most important types of intermolecular interactions.  It is able to influence on structure and properties of various substances in condensed phase. The phenomenon of HB cooperativity stipulates the unique properties of associated solvents. Such solvents can be regarded as the mixture of verifying by structure and composition associates, which are in the equilibrium with each other. The net of HB determines the special physical properties of associated solvents (melt and boiling points, viscosity est.). Another feature of such solvents is their reorganization, which takes place during the interaction of the associated solvent with various substances. 

The aim of current work was the investigation of specific interactions of various amines with aliphatic alcohols and analysis of reorganization and cooperativity effects influence on the thermodynamic functions. Solution enthalpies and activity coefficients at infinite dilution were measured experimentally. Firstly we examined the interaction of alcohols with pyridine and its methyl derivatives (2-methylpyridine, 3-methylpyridine and toluidines). Using previously proposed methods we determined specific interaction enthalpy and Gibbs energy in these systems. Thermodynamic functions of cooperative HB of isomeric pyridines with alcohols clusters were calculated. The increase in the cooperative HB enthalpy was about 20–30% relative to ordinary complexes stoichiometry one to one. On the basis of received data the entropies of specific interaction of alcohols in pyridines and of pyridines in alcohols were determined. Compensation relations of specific interaction thermodynamic parameters were analyzed. Secondly we investigated the process of hydrogen bond formation of tertiary aliphatic amines with alcohols. For these systems thermodynamic functions of solution were obtained. Using proposed methods the specific interaction enthalpies were estimated. It was shown that thermodynamic parameters of cooperative hydrogen bond in aliphatic alcohols depend on the size and branching of amine’s radical. Thirdly we studied the interaction between aliphatic alcohols and bases, which have several activity centers (N-methylpyrazole and N-methylimidazole). Finally some conclusions about influence of amines structure on parameters of specific interaction and cooperative HB in their complexes with aliphatic alcohols were made.
