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Kinetic isotope effects and their application in the mechanistic studies
of some transition-metal-catalyzed reactions
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Key Laboratory of Bioorganic Chemistry and Molecular Engineering of Ministry of Education; Beijing National Laboratory of Molecular
Sciences; College of Chemistry, Peking University, Beijing 100871, China
*Corresponding author (email: wangjb@pku.edu.cn)

Abstract: Getting insight to the reaction mechanism is very important in organic synthetic methodology research. As
a part of mechanistic study, generally we need to know whether the formation or cleavage of a certain bond is
involved in the rate-determining step. One of the most effective solutions for this problem is the measurement of
kinetic isotope effects (KIE). In this article, we provide a brief overview of the concept of kinetic isotope effect and
introduce three common types of KIE experiments. We also employ a few examples to illustrate the application of
the KIE method in the mechanistic study of transition-metal-catalyzed reactions.

Keywords: kinetic isotope effect, reaction mechanism, transition-metal catalysis, organic synthesis
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