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Figure 1. Temperature dependence of hfcc values of the methylene protons
in the cyclohexadienyl (1a) and 3,6-bis(trimethylsilyl)cyclohexadienyl
(1b) radicals.
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Figure 2. Relative energy of the out-of-plane distortion for cyclohexadienyl
radicals.
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These radicals can generate relatively high concentrations
to give as good a signal to noise ratio as studying the temper-
ature dependence of the ESR spectra. Figure 1 shows the
temperature dependence of the proton hfcc at 6-position of
both 1a and 1b, and the value of 8a/8T for 1a is calculated to
be —6.6 mG/°C.
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The negative temperature coefficient observed in this study
should originate in the out-of-plane deformation of the
methylene carbon in the cyclohexadienyl radical (I). Thus, the
hfcc of the axial hydrogen (H,) should increase with enhanced
out-of-plane deformation at higher temperature while that of
the equatorial hydrogen (H,) should decrease. However, the
average value is expected to exhibit a small net decrease by
INDO calculations.*® Therefore, the present study shows
clearly that thé cyclohexadienyl radical is planar but vibrates
between bent structures.

Figure 1 contains another interesting feature that the proton
hfce at 6-position of 1b shows small but definitely positive
temperature dependence (6aq/6T = +2.6 mG/°C). This can
be interpreted in terms of the preferred conformation in which
the 6-trimethylsilyl group occupies the axial position at the bent
structure at low temperature (II). Such a preferred confor-
mation should result from o-7 conjugation between the C-Si
bond and the 7 system.® Unrestricted CNDO/2 calculations’
for I and II also support the conclusion on the equilibrium
structures of cyclohexadienyl radicals.® Thus, as Figure 2
shows, the parent cyclohexadienyl has the energy minimum
at # = 0°, where f is the angle of out-of-plane distortion from
the planar carbon framework, while the energy minimum of
the 6-silylcyclohexadienyl radical is at # = +4°°
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Additions and Corrections

Idealized Polytopal Forms. Description of Real Molecules
Referenced to Idealized Polygons or Polyhedra in Geometric
Reaction Path Form [J. Am. Chem. Soc., 96, 1748 (1974)].
E. L. MUETTERTIES and L. J. GUGGENBERGER, Central
Research Department, E. 1. du Pont de Nemours and Com-
pany, Experimental Station, Wilmington, Delaware 19898.

For the Cj, polyhedron in Figure 10, the calculated edge
lengths and dihedral angles should be ¢ = 1.212r, s = 1.268r.
t=1321r,u =1.670r, and §’s = 16.2°.

In Table 1V, the ideal angles (8’s) for the C3, model should
be 16.2, 16.2, and 16.2°.
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