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Lactides are the cyclic diesters of the milk acid. They are widely used as monomers in the ring-opening polymerization. Polylactide are biodegradable and thermoplastic polymers which are important in biomedical applications (tissue engineering, drug delivery, implants).
Thermodynamic properties of lactides are studied insufficiently. Our preliminary studies have revealed, that the available in the literature experimental data not always consistent with results obtained by first principles calculations.

This work extends our previous studies of thermodynamic properties of monomers (lactones, carbonates). The standard molar enthalpies of the L- and DL-lactides were measured using combustion calorimetry. Molar enthalpies of vaporization of these compounds were obtained from the temperature dependence of the vapour pressure measured by the transpiration method. 
Conformational analysis of the molecules under study have been performed using the B3LYP/6-311++G(3df,3pd) method. For the stable conformers the optimal structures, sets of fundamental vibrations, inertia moments, and full energies have been obtained. In addition, calculations of thermodynamic functions of lactides in the ideal gaseous state in the temperature range 100-1500 K have been performed by using the statistical thermodynamics methods on the basis of molecular and spectral data.

Ab initio calculations of gaseous molar enthalpy of formation of L- and DL-lactides have been performed using the G3MP2 method and results are in good agreement with the new experimental data. Thus, the new experimental results reported here has helped to resolve contradictions in the available literature data and to recommend consistent and reliable set of sublimation and formation enthalpies for both lactides under study.
Strains of the cyclic esters have been derived using the group-additivity procedure and the general regularities among the strains of cyclic esters and their structures have been discussed.

