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ELECTRON SPIN RESONANCE STUDY OF THE SOLVENT
EFFECT ON THE CONFORMATION OF SOME IMINOXY
RADICALS

W.H. Wolodarsky and J.K.S. Wan
Department of Chemistry, Queen's University,
Kingston, Ontario, Canada

The reaction of nitrogen dioxide with car-
bonyl compounds having a methylene or vinyl group
adjacent to the corbonyl leads to the formation
of stable iminoxy radicals -3, Evidence! 2>
has been presented that the precursor of these
iminoxy radicals is probably the corresponding
oxime formed by rearrangements of the intermediate
nitroso compounds. There have also been reports
on the e.s.r. detection of some cis-trans isomers
of some iminoxy radicals in methanol or in neat
liquid]’5° We wish to report here a drastic
solvent effect on the conformations of some imin-
oxy radicals formed by the reaction of N0, with
trifluoroacetylacetone.

The reaction of nitrogen dioxide with fri-
fluoroacetylacetone in carbon tetrachiroide or
purified chloroform was found to give iminoxy
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radical CHaCOC(=NO)COCF5 , with only one conform-
ation observed. The e.s.r. parameters of this
syn isomer are listed in Table 1. The conforma-
tion is the syn isomer with respect to the CF4
group. When a trace of ethanol was added to the

Table 1 .
E.s.r. parameters of CH,COC(=NQ)COCF, isomers
in various solvents af room tempergture
Conformation Ay Ay Ap g-value
Syn 28.1 gauss 0.15 9,0 2.00335
Anti 29.9 0.65 ---  2.0044;

solvent, or when unpurified chloroform which con-
tains 0.75% ethanol was used, both the syn and
the anti forms of the same iminoxy radical were
observed and their spectra are shown in Fig. 1.
Fig. la is the experimental spectrum in chloro-
form solvent containing 1% ethanol; Fig. 1b is

a computer-simulated spectrum using parameters

of equimelar of both syn and anti isomers. This
analysis reveals that the composition of the isomers
in solvents with a trace of alcohol is almost
equimolar at room temperature. Within the temp-
erature range of 10-30 C, the results indicate
that we are not dealing with a thermodynamic
equilibrium mixture and that the presence of
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Fig. 1. E.s.r. spectra of CH4COC(=NO)COCF3 radicals in
chloroform containing trace of ethanol.
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alcohol is necessary in this temperature range to
bring about the mixture. Experiments have not

been extended to a wider temperature range, because
the radicals at room temperature have lifetimes of
about 3 to 5 hours and they will be greatly short-
ened at high temperatures. On the other hand,
drastic lowering of the temperature will change the
viscosity of the solvent and will broaden the e.s.r.
lines, making it impossible to distinguish the
Isomers,

A plausible explanation for this drastic
solvent effect on the radical conformation can be
attributed to the presence of the intermediate
oxime as a reaction product. |In the carbon tetra-
chloride solvent, hydrogen-bonding is not available
between the solvent and the oxime. Thus the oxims
may have a preferred configuration via the
=N-OH --- F4C- interaction. Baker and Shu]gin6
have obtained some i.r. evidence of similar unex-
pected preferred position of the o-trifluoromethyl
phenol via some strong intramolecular OH --- F4C-
interactions,

When the oxime in the preferred position is
oxidized to the iminoxy radical, only the syn
isomer is observed. In the presence of alcohol,
the oxime protons can be extensively hydrogen-
bonded to the alcohol with both cis and trans
forms of the oxime equally probable. Thus it
leads to the formation of a almost equimolar

mixture of the syn and anti forms of the resulting
iminoxy radical,

h32



Downl oaded At: 04:30 30 January 2011

CONFORMATION OF IMINOXY RADICALS

This extreme sensitivity of iminoxy radical
conformation to the environment may be of some
interest to the potential use of stable iminoxy
radicals as spin labels in biochemical systems.
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