DISTORTIONAL ASYMMETRY
LEADS TO STEREOINDUCTION

What gives rise to the face selectivity in the epoxidation of the alkene of 1 and 2?
And why is the epoxidation of 3 of opposite selectivity? Williams* argues that the
stereoinduction is due to distortional asymmetry, an argument similar to one made

recently by Houk** (see this post) and others for cycloaddition reactions.
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The major conclusion from this paper is drawn from the potential energy curve that

results from out-of-plane bending of the alkenyl hydrogens, as in Figure 1.
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The bending curves (computed at B3LYP/6-31g(2d,2p)//B3LYP/6-31+G(d))) are
asymmetric: bending the hydrogens away from the three-member ring

requires less energy than bending them towards the cyclopropyl ring. However,
for 3, bending in the two directions is pretty similar, with a slight preference for

bending towards the four-member ring.
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Fig. 1 Energy (kcal mol™) vs distortion angle of alkenyl hydrogens

This type of bending is part of the distortions that have to occur to reach the
transition state, and so Williams argues that the attack from the cyclopropyl face
by the oxidant is preferred because of the easier geometric distortion of moving the
hydrogen away. Williams makes standard orbital interaction arguments to

rationalize the distortion preference.
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