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The reactivities of cyclic transient radicals depend on whether the unpaired electron is sited

on a group Z that is axial A or equatorial E to the ring.
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For cyclohexylmethyl (Z = CH,) and many other cycloalkyl- and heterocycloalkyl-methyl radicals the
two species have distinct isotropic EPR spectra in solution that enable conformation-dependent
processes to be monitored.” Steric repulsion between syn-axial hydrogen atoms and the axial radical
centre Z* leads to a significantly increased internal rotation barrier about the Cg-Z bond in axial
radicals. As a consequence axial and quasi-axial radicals have much greater Hg hyperfine splittings
than equatorial radicals.

The main EPR spectrum obtained on hydrogen abstraction from cyclohexane
carbaldehyde had a triplet structure at low temperatures and a g-factor consistent with the E-
conformer of the cyclohexylacyl radical (E, Z = C=0). The wings of this spectrum showed
additional weak features. Comparison of the spectrum with that of the axial 4-t-
butylcyclohexylacyl radical derived from trans-4-t-butylcyclohexane carbaldehyde showed
that these wings were due to the axial conformer (A, Z = C=0).?

DFT computations (B3LYP/6-31-G*) were carried out on the axial and equatorial
cyclohexylacyl radicals and axial and equatorial cyclohexylmethyl radicals to predict their
relative energies. The rotational potentials about the Cg-Z bonds were also computed and
these enabled the unexpected triplet fine structure of E(Z = C=0) to be explained.

EPR spectra for analogous tetrahydropyranylacyls and for cyclohexylperoxyl radicals

will also be reported.
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