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Polyurethanes are one of the major polymeric materials, the volume of production and which range of application increases from year to year. In the field of chemistry of polyurethanes accumulated a very big empirical material. Researches in this sphere are conducted in all developed countries of the world. Despite of so high attraction of scientific forces, nevertheless, a series of the major problems in chemistry of polyurethanes have remained unresolved. In spite of the fact that reaction urethane formation is known for a long time,  there are various versions in the field of the mechanism of interaction of isocyanates with alcohol. Studying of the mechanism of reaction and its thermodynamic laws important for definition of conditions of carrying out of commercial runs.
Uncatalytic reactions of isocyanates with alcohols described by kinetic equations, with general the second order and with particular order by agents equal to one. Obtained from the kinetic equations,  the rate constants of the second order are unusual: it increase with increasing of the initial concentrations of reagents, which indicates the complexity character of the transformations. It is supposed that this phenomenon is caused by autocatalysis nature of the reactions, but the mechanism autocatalysis remains unknown.
We calculated by a hybrid quantum-chemical method B3LYP using the basis STO 6-311 + + G (df, p) a thermodynamic parameters of reactions and the activation of model transformations - methylisocyanate  with methanol and associates of methanol, and also the phenomenon of autocatalysis was studied.
Free energy activation barriers, calculated as the difference between the energies of transition states and reactants, on the way unautocatalytic reaction are as follows: for reaction with monomer methanol - 178.9, for the reaction with the dimer of methanol - 125.2, for the reaction with the linear trimer of methanol - 125.3 kJ / mol.
 In autocatalytic reaction a free energy activation barriers equal to 125.3 kJ / mol. The obtained data suggest, that the essence of catalysis by urethanes reactions of isocyanates with alcohols is that complexes of alcohol monomers with urethanes are more active than the alcohol monomers themselves.
