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Research into the diene synthesis reaction has allowed us to prove experimentally that the reaction proceeds through the stage of pre-reaction complex with the charge transfer [1], which is the minimum on the surface of potential energy. The reaction pathway, leading to the formation of the product, presupposes overcoming the maximum on the surface of potential energy, corresponding to transition state. The height of potential barrier equal to activation energy can be measured experimentally or computed with the approaches of quantum chemistry. Measurements and computations define what energy the complex has to get with the charge transfer in order to come off the potential well and to overcome the potential barrier. However, computations and measurements do not give the explanations of the way the complex acquires this energy. Also experimentally there has been ascertained the fact of abnormal environmental influence on the reaction process in solution [2], which led to discrepancy, since there existed the possibility of transferring from gas-phase to the solution of both solvated and non-solvated transition states. In order to eliminate the discrepancy we have analyzed a special form of natural objects ( the so-called Prigozin’s dissipative structure (DS). The characteristic of the said system is the ordered motion of the ensemble of objects making up the elements of the structure. The mode of ordered motion of systems possessing the excess energy store is vibration. As DS we have considered a pulsating steam nano-bubble, in which there takes place periodical evaporation and condensation of solvent molecules making up the solvate shell of the reagent molecular complex. The transition state is realized within the DS framework. For DS we have considered the possibility for vibration to change entropy under the action of the external exciting force (Fexc.) (1) [2]:
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The concepts of DS and fluctuations of entropy changes allowed to deduce fundamental empirical dependences of chemical kinetics – isokinetic correlation and Evans-Polyany-Semenov equation, as well as to give explanation to abnormal influence of the surroundings on the process of diene synthesis reaction, to give explanation to closeness of activation parameters of diene synthesis reactions in gas and liquid phases, to put forward the supposition about solvent molecules as energy carriers from the surrounding media to the formation from reagent molecules, which, in its turn, explains the possibility for  multi-stage ion mechanisms to be realized in the liquid phase [3].
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