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A chemical reaction rate is known to be changed by isotope substitution such as deuteration.
Such an effect can be utilized for organic syntheses!). In this study, we theoretically estimate
the isotope effect depending on the region of isotope substitution. Taking zero-point energy
and diagonal correction into account, we evaluate the isotope effect on an activation barrier
and separate it into each atomic contribution, i.e. regional isotope effect, only based on
vibrational analysis without any isotope substitutions. Our theoretical approach reproduces
the experimentally observed decreased reactivity in the E2 reaction of deuterated 2-
phenylethyl bromide with ethoxide? (Fig. 1(a)) as an example. Further, the estimated regional
isotope effect on the activation barrier (Fig. 1(b)) enables us to suppress and enhance the
reaction by varying the deuteration patterns for the reactants.
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Fig. 1 (a) E2 reaction of deuterated 2-phenylethyl bromide with ethoxide? and (b) atomic
contributions to the isotope effect on its activation barrier in meV, on the assumption that each
hydrogen atom is replaced by a deuterium.
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