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The square acid posses the series of structural deviations from the other organic acids. The absence of carboxylic groups, presence of strained four-membered carbon cycle, the isomerization of the position of protons. All this effects the physic-chemical properties of the compound. From the other side, the isomerization effect must disappear while fixing the position of acid group by esterification.
The vapor pressure for square acid was determined using Knudsen integral effusion method, for diethyl ester of square acid transpiration method was used. According to the temperature dependence of the obtained vapor pressure data the enthalpies of sublimation were estimated. The enthalpy values at 298.15 K are (154.6 ± 1.4) kJ·mol-1 for square acid and (69.4 ± 0.4) kJ·mol-1 for its diethyl ester.

The conformational analysis for square acid and its diethyl ester was carried out using quantum chemical method (DFT). It was found that square acid have two most stable conformers with the energy difference 8.5 kJ·mol-1 between them. The enthalpy of formation for square acid and its diethyl ester in the gaseous state was estimated using quantum chemically using composite method G3MP2. The calculations were carried out using “atomization reaction” and “bond separation” approaches. The obtained this way values of the enthalpies of formation are -442.2 kJ·mol-1 for square acid and -476.1 kJ·mol-1 for its diethyl ester.
According to the determined values the enthalpies of formation in the crystalline state for are proposed -596.8 kJ·mol-1 for acid and -406.7 kJ·mol-1 for diethyl ester.

