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A nearly marked difference is observed between the behavior of cyclic compounds and that of their open-chain analogues in solution.  The results of investigation of thermochemical behavior of linear CH3O(CH2CH2O)n-1CH3 and cyclic (CH2CH2O)n oligomers (2≤n≤6) of ethylene oxide are reported in this work. The contributions of monomer CH2CH2O group to enthalpies of solvation of linear and cyclic oligomers have been analyzed for solutions in different solvents. A number of peculiarities of behavior of oligomers were shown by application of group additivity method for description of enthalpies of solvation of cyclic compounds including multi-repeated polar group. 


1) Enthalpy contributions of monomer CH2CH2O groups included into cyclic and linear molecules differ one from another. It shows that solvation enthalpy depends on conformation of group.


2)  From contribution values for CH2 and CH2CH2O groups the contributions of ether oxygen atom to ΔsolvH0 were determined for solutions in different solvents. The values of contribution of oxygen atom correlate satisfactorily with acceptor numbers of solvents under consideration. Consequently specific interaction with solvent molecules becomes apparent in solvation of oligomers. Maximum exothermic contribution of ether oxygen is observed in aqueous solution.


3) Magnitudes of constant term in additive equation for ΔsolvH0 values for cyclic and linear oligomers differ notably. The constants take on small positive values in case of linear compounds. For cyclic oligomers the constants amount to -12 kJ mol-1 in inert solvent media and their absolute values decrease with increasing solvent polarity.  The values of constant term include an effect of intramolecular interaction between polar groups in oligomer cycle. The contribution of this effect depends on solvent properties in the form ΔvapH-(αTT/β)·V.

4) The contributions of ether oxygen groups to ΔsolvH0 were obtained. The oxygen groups are reaction sites of cyclic oligomers in complex formation of these ligands with ions. The satisfactory correlation between enthalpies of reaction of 18-crown-6 with K+ and solvation enthalpies of reaction sites of ligand was found for different solvent media.

