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Quantum Chemical Study on the Transition State of the
Reaction of Ethylene Oxide with Amino Anion

Yu Jian-Guo Liu Ruo-Zhuang*
(Quantum Chemistry Group, Dept artment of Chemistry, Beijing Normal University, Beijing)

Abgtraot

In this paper, the transition stats structure for the ring opening of ethylene oxide
initiated by the trang attack of NH; ion has been studied by ab énitio MO method. The
geometries of the reactants and product have been optimized by a variable metrio
method making ugs of the energy gradient technique. Using Powell’s method, by
minimization of the Euoclidean norm o of the gradients, the structurs of the transition
state was obtained. The gtrusture of the trangition state has been further confirmed by
finding oub that there is one and only one negalive eigenvalue of the foroe constant
mairix. The vibration frequenoy correspending to the reaction coordinate is 8211 om™.
The activation energy so calculated is 44.50kJ-mol™%. According to the geometries of
transition state and produot, it can be concluded that NH; attacks ethylene oxide along
the direction of the bent bond approximately. "The interaction energy between the two
reagtanty in the trangition gtate hag been decomposad with Morokuma’s scheme. From
the relative magnitudes of (he energy ocomponents it can be seen that both the
electrogtatic energy and the charge transfer energy play important role in the
transition gtate.
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