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Influence of substitutors at double C=C
bond on mechanism of addition of ozone

© Vasily A. Ovchinnikov,* Boris E. Krisyuk,?* Alexey V. Maiorov,
Eldar A. Mamin,* and Anatoly A. Popov'
! Laboratory of Physical Chemistry of Synthetical and Natural Polymers. Emmanuel Institute of Biochemical
Physics of Russian Academy of Sciences. Kosyigina St., 4. Moscow, 119334. Russia.
Phone: +7 (495) 939-71-93. E-mail: fizhim@rambler.ru
Z Laboratory of Kinetics of Processes in Gase Phase. Institute of Chemical Problems of Russian Academy of
Sciences, ICP RAS. Academic Semyonov pr., 1. Chernogolovka, 142432. Moscow District. Russia.
Phone: +7 (495) 993-57-07 E-mail: bkris@mail.ru

*Supervising author; *Corresponding author
Keywords: ozone, ethylene, butene-2, chlorinated ethylene, kinetics of reaction.

Abstract

In this paper we report results of calculation of prime stage of reaction of ozone and double bond of
ethylene, buten-2, chlorinated ethylene (C,Cl,, C,Cl3H etc.). Calculation was carried out with ab initio method
MRMP2 and DFT-method B3LYP with 6-31+G/6-311+G basis sets involving diffuse functions and aug-cc-
PVDZ. Kinetic dependences are studied for both concerted addition proceeding through symmetrical
transition state (Kriegee) and nonconcerted addition proceeding through diradical transition state (Demore).
Both of these mechanisms have successfully described in single-reference and multi-reference approach.
Calculations confirmed the existence of both these paths for all reagents and gave sensible values for rate
constants fitting experimental ones.
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