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Every Sn2 reaction proceeds with backside attack by the nucleophile and therefore inversion
of configuration. This was shown in an ingenious experiment designed by the English
chemists E. D. Hughes and C. K. Ingold. They studied the exchange reaction between
enantiomerically pure 2-iodooctane and iodine-131, a radioactive isotope of iodine. Iodine-
127, the naturally occurring isotope of iodine, is stable and does not undergo radioactive decay.
Here acetone is the solvent.
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Hughes and Ingold first demonstrated that the reaction is second order: first order in 2-
iodooctane and first order in iodide ion. Therefore, the reaction proceeds by Sn2 mechanism.
They observed further that the rate of racemization of enantiomerically pure 2-iodooctane is
exactly twice the rate of incorporation of iodine-131. This observation must mean, they



reasoned, that each displacement of iodine-127 by iodine-131 proceeds with inversion of
configuration, as illustrated in the following equation.
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