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M. Teresa V. L. Carvalho, Ana M. Lobo*, Paula S. Branco, and Sundaresan Prabhakar*

%e$~ode QuimicaOrg5nicaAplicada,Ikpartamentode Qufmica,and SINTOR-UN3NOVA,

campus Factddadede Citxrciase Tccnologia,UniversidadeNovade Lisboa,

2825Montede Caparica,Portugal

Abstract: l-Aryl-2-acyl-2-cyanohydrazine8 undergo smooth thermal rearrangements to provide 2-
aminoacylbenzimidazolesin excellentyields. A short synthesisof thehighlymutagenicdietary amine,IQ,
is reported.@ 1997Elsevier ScienceLtd.

Reports of hetero-Cope rearrangements involving the cleavage of N-N bonds of simple open chain aryl

hydrazine derivatives where the two nitrogen atoms are retained in the final products are scarce. Pellizzariz had

described one such reaction, where phenylhydrazine is converted to the benzimidazole (1) when treated with

BrCN in ethanol.

~N

~>

/N
NHCN

\lN’

CN
~

0’/ y\ CN

1 2

Subsequent elegant mechanistic study of Bird3 established that the reaction proceeds through an

intermediate, the tricyano compound 2, which suffers a 3,3-sigmatropic rearrangement to give the product. The

limitation inherent in the method, namely the length of time involved (typically 10-14days for 50-60% yield) and

the failure of some substances (e.g., 5-quinolyl hydrazine) to form imidazoles, prompted us to develop an

expeditious and an alternative route to the title compounds (Scheme).

Accordingly, arylhydrazine4 (2 eq.) was treated with BrCN (1 eq.) in dry Et20 at O“C.After the reaction

was complete (tic control), the mixture was filtered rapidly under N2 atmosphere to remove the precipitate

(ArNH3+Br-). The filtrate containing the unstable l-aryl-2-cyanohydrazine5 3 on acylation with the appropriate

acid chloride (R2COC1 ; 1 eq.) and Et3N (1 eq.) furnished the requisite starting material, l-aryl-2-acyl-2-

cyanohydrazine6 4, accompanied by small amounts of the urea7 5 which was easily removed by column

chromatography, The compounds thus prepared are collected in the Table, which shows that a wide variety of

hydrazine derivatives could be prepared, except when a strongly electron withdrawing group is present in the p-

position (entry i). On heating a solution of 4a in diphenylether (0.02 M) to 190”C a clean reaction ensued,

and the product 6a (78Y0yield), isolated by evaporation of the solvent in vucuo and purified by crystallisation,

was found to be identical with an authentic sample of 2-aminoacetylbenzimidazole8 (m.p. ; m.m.p; t.1.c;
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Scheme

IH NMR andIR), The various benzimidazoles9 6 prepared in an analogous manner are collected in the Table.

The compounds 4g and 4C , possessing m-substituents, afforded on rearrangement both the

regioisomers involving ring closure to the ortho and para position relative to the substituent in the ring. In the

case of 4g the two isomers could be separated by fractional crystallisation (EtOAc-n-hexane) and the structures

assigned on the basis of their respective IH NMR spectra. However, a similar separation could not be achieved

with the mixture obtained from 4c. The IH NMR spectrum of the product, once crystallised, showed the

presence of the two isomers in a cu. 1:1 ratio.

The heterocyclic cyanamide 7 ( R = H ) and its acetyl derivative 7 ( R=MeCO ), obtained from 5-

quinolylhydrazinel” in the usual manner, both underwent smooth thermal cyclisation to give 2-amino-3H-

imidazo[4,5-flquinolinel] 8 ( R = H ; 91% ) and the corresponding acetyl derivative 8 ( R=Ac ; 83% )

respectively. The m.p. (278°C dec.) and the 8 values of the various protons in the IH NMR spectrum of the

former were in agreement with those reported for the same compound obtained by a lengthier route.lz The

compound 8 ( R=H) had been previously converted into the highly mutagenic amine 2-amino-3-methyl-3H-

imidazo[4,5-~quinoline, IQ, ( 9 ), resulting from protein decomposition of cooked meat and broiled fish.lq

In conclusion it is shown that tbe hitherto little known arylacylcyanohydrazines can be profitably employed

to synthesise 2-aminoacylbenzimidazoles.
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On the other hand, the successful cyclisation of the diazetidin-4-one G to the corresponding
benzimidazole H is to be attributed, infer alia, to the geomernc impossibility of the carbonyl and N-CN to
interact (see: Bird, C. W. .1.Chem. Soc., 1964, 5284-5289).
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