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Unusual Formation of 2,5-Diarylpyrazines from aa’-Dibromoacetophenone
Azines and Hydrazine

By Davip A. TrujiLLo, KozaBURO NisHivaMA and JEAN-PIERRE ANSELME*

(Department of Chemistry, University of Massachuselts at Boston, Boston, Massachusetts 02125)

Summary The reaction of aa’-dibromoacetophenone azines
(I) with hydrazine results in the formation of the corres-
ponding 2,5-diarylpyrazines; 2,5-diphenylpyrazine was
also obtained from the thermolysis of «,a’-diazidoaceto-
phenone azines.

DecomposiTiON of 1,1-dimethyl-1-phenacylhydrazinium
bromide to the corresponding 2-aroyl-4- or 2-aroyl-5-aryl-
imidazoles has been recently shown to proceed thermally,!?
photolytically,? or even upon stirring in dimethyl sulph-
oxide.®! The formation of these imidazoles had been
reported earlier from the decomposition of phenacylhydra-
zines* and of phenacyl azides.5 As a continuation of our
work in this area, the reaction of the azines (I) with hydra-
zine was investigated and we now report our initial results.

Treatment of the azine (Ia) with 2 equiv. of hydrazine in
ethanol at reflux for 24 h resulted in the formation of amber
flakes, m.p. 192—194 °C, which were identified as 2,5-di-
phenylpyrazine by comparison with an authentic sample.®

Similarly, 2,5-bis(p-tolyl)- and 2,5-bis(p-anisyl)-pyrazines,
(IIb) and (IIc), were obtained from the corresponding
azines [equation (1)]. The 1,4-relationship of the nitrogen
atoms of the pyrazine ring makes it unlikely that these
nitrogen atoms originated from the starting azines. The
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formation of 2,5-diphenylpyrazine as a minor product had
been observed from the reaction of phenacyl bromide” and
of phenacylhydrazine® with hydrazine. On the basis of the
above data, we suggest the mechanism shown in the Scheme
to account for the formation of the 2,5-diarylpyrazines.
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The formation of the oa'-bishydrazino acetophenone
azine (III) and its subsequent thermal decomposition to the
azine (IV) finds analogy in the study of Busch and Foerst,*
who were able to isolate phenacylhydrazines from the
reaction of phenacyl bromides and hydrazine at ca. 0 °C and
showed that these phenacylhydrazines underwent thermal
fragmentation via a cyclic path later suggested by Haupt-
mann and his co-workers;® the resulting arylglyoxaldimines
whose intermediacy has been demonstrated!® then under-
went dehydrative self-condensation to the imidazoles.
Internal nucleophilic attack of the imino-nitrogen of (IV) on
the remote C=N bond of the azine followed by a prototropic
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shift would give the dihydrotriazine intermediate (V); (V)
is itself ideally constructed to suffer a second internal
nucleophilic attack to give the bridgehead intermediate (VI)
which would then aromatize to the observed pyrazines with
expulsion of di-imide. The participation and subsequent
aromatization of an intermediate such as (VI) is supported
by the isolation of (VII) which was shown to decompose to
di-imide and anthracene!! and the recent isolation and
decomposition of a related Diels—Alder adduct between
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2,5-dialkyl-3,6-dihydroxypyrazine and dimethyl acetylene-
dicarboxylate!? [equations (2) and (3)]. Evidence for the
participation of (IV) was adduced from the thermal de-
composition of (VIII) in dichlorobenzene at reflux which
gave a 559, yield of 2,5-diphenylpyrazine.

Partial support by the National Institutes of Health is
gratefully acknowledged.

(Received, 11th October 1976; Com. 1149.)

2 A. P. Stamegna, M. K. Killoran, M. Koga, V. E. Gunn, and J.-P. Anselme, 172nd A.C.S. National Meeting, Autumn 1976, San

Francisco, Organic Chemistry Abstract 164.
3 A. P. Stamegna and J.-P. Anselme, unpublished results.
¢ M. Busch and W. Foerst, J. prakt. Chem., 1928, 119, 287.

5 J. H. Boyer and D. Straw, J. Amer. Chem. Soc., 1952, 74, 4506; 1953, 75, 2683.
¢ M. Nakajima and J.-P. Anselme, unpublished results; 2,5-diphenylpyrazine is obtained in quantitative yield from the catalytic

reduction of phenacyl azide over 5%, Pd-C.
? R. Stollé, J. praké. Chem., 1931, 131, 275.
8 V. E. Gunn and J.-P. Anselme, unpublished results.
9 S. Hauptmann and H. Wilde, Chem. Ber., 1968, 101, 1349.

10 J. A. Moore, H. Kwart, G. Wheeler, and H. Bruner, J. Org. Chem., 1967, 32, 1342.

11 E_J. Corey and W. L. Mock, J. Amer. Chem. Soc., 1962, 84, 685,
12 A E. A. Porter and P. G. Sommers, Chem. Comm., 1970, 1103.





