INVESTIGATION OF NITROGEN-CONTAINING
HETEROCYCLIC FREE RADICALS

XVII.* SYNTHESIS AND RATE OF DISSOCIATION OF BIS-c-
NAPHTHYLDIARY LIMIDAZOLYL RADICALS

A, A, Bardina, B. §. Tanaseichuk, UDC 547.781'2.07:541.515
and I. M. Nekaeva

Dimers of 4(5)-phenyl-5(4)-(a-naphthyl)~2-R~phenylimidazolyl radicals were synthesized,
and the rate constants and energies of activation for their dissociation were determined,

As previously demonstrated [2], replacement of one of the phenyl rings in the triphenylimidazole
molecule by a S-naphthyl group promotes the formation of imidazolyl radicals. It seemed of interest to in-
vestigate the effect of replacement of the phenyl ring in the 4(5) position of the imidazole ring by an -
naphthyl group, which has a stronger stabilizing effect on triarylmethyl radicals than the g-naphthyl group
[31.

The aim of the present communication is the synthesis of dimers of 4(5)-phenyl-5(4)-(@~naphthyl)-2-
R-phenylimidazolyl radicals and an investigation of their dissociation as a function of the substituent in the
phenyl ring. :

The dimers were synthesized by oxidation of a-naphthyldiarylimidazoles [4] with potassium ferri-
cyanide in aqueous alcoholic alkali solution [5]:
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A previously proposed method [6], based on the reaction of the dimer with «,o-diphenyl-g -picryl-
hydrazine, was used to study the rate of dissociation of the dimers, The rate of dissociation of bis-4(5)-
phenyl-5(4)~(a-naphthyl)-2-R-phenylimidazolyl radicals is described by a first-order equation. The rate
constants for dissociation (k) were calculated from the slope of the anamorphosis in coordinates of
log [De/(D e —D¢)and t; the average rate constants are presented in Table 1, The energy of activation for
the dissociation of the dimers was determined from the temperature dependence of the dissociation rate
constants, and the pre~exponential factors (A) in the Arrhenius equation were calculated.

As seen from the data obtained, the rate of dissociation of the dimers increases when both electron-
donor groups and halogens are introduced. The introduction of an o -naphthyl group probably changes the
character of the stabilization of the transition state; in fact, the peculiarities of the structures of a-
naphthyl derivatives were emphasized in [7, 8].

*See [1] for communication XVII,
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TABLE 1. Bis-4(5)~phenyl-5(4)~-(cv—naphthyl)-2-R-phenylimidazolyl Radicals and Rate Constants for Their Dissociation
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EXPERIMENTAL
The synthesis of a-naphthyldiarylimidazoles has been described [4].

Bis-2,4(5)-diphenyl-5(4)-(a~-naphthyl)imidazolyl Radical (I). A total of
450 ml of a 1% aqueous solution of potassium ferricyanide was added with
vigorous stirring in the course of 2 h to 1 g of 2,4(5)-diphenyl-5(4)-(e-naphthyl)-
imidazole, dissolved in 100 ml of 95% ethanol containing 12 g of KOH, while
maintaining the temperature at 5-10°, The precipitate was removed, washed
with water, dried, and dissolved in cold benzene., The benzene solution was fil-
tered, and the filtrate was evaporated., The residual oil was triturated with
ethanol until yellow crystals appeared.

Dimers II-V were similarly obtained as yellow crystalline substances
that were linsoluble in water, slightly soluble in alcohol, and quite soluble in
benzene and toluene (Table 1),

The kinetic investigations were carried out with solutions in toluene (puri-
fied by the method in [2]) with an SF~14 spectrophotometer.
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