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NON-CONVENTIONAL SYNTHESES OF HETEROCYCLIC COMPOUNDS:
A NEW SYNTHESIS OF 1,3,4-BENZOTRIAZEPINE DERIVATIVES1

Raffaello Fusco and Franco Sannicolo'

(Istituto d1 Chimca Industriale dell'Umiversita', Via C. Golg 19 - 20133 MILANO - Italy)

Abstract: 4,5-Dihydro-1,3,4-benzotriazepines were obtained in good yields by intramolecu-
lar thermal cyclization of arylazoanils with methyl or ethyl groups in the ortho
positions of the aromatic ring on the imine nmitrogen.

Some N-aryl-C-arylazoaldimines 1 are known to form dithydro-1,2,4-benzotriazines II upon
treatment with acid or heat,2 while compound III, with stmlar unsaturation, has been shown
to give the 6-membered heterocycle IV, even though both ortho positions of the phenyl group
on the aldimine nitrogen are methyl substituted, H
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This note describes the preliminary results of a study of the behaviour upon treatment with
heat of some compounds T with methyl or ethyl groups i the ortho positions of the aromatic
ring on the imine nitrogen. The arylazo starting materials were prepared as in scheme I,

which reports the first case we have considered-
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After 2 hours in refluxing EtOH, methyl chloro(phenylhydrazono)acetate (1 m), 2,6-xyhdi-
ne (1 m) and Et3N (1 m) gave a 75% y1eld of methyl [(2,6-dimethylphenyl)-amino] (phenylhydra-

zono)acetate (V), m,p. 85-86°C (EtOH). This compound was dissolved in CH C12, treated

2

with 2 parts by weight of actaive MnO,, and stirred for 30 minutes at room temperature to Q-

2
ve a 90% yield of methyl [(2,6-dimethylphenyl)-1mino]phenylazoacetate V1, m,p. 72-73°C
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(MeOH). In refluxing xylene, VI gradually turned from red to yellow, with the reaction com-
plete after approximately 4 hours. Removal of the solvent and crystallization from n-hexane
gave an 82% yield of a new yellow compound, m,p. 110°C, shown by analysis to be 1someric
with VI, 1H NMR(CDCIB, TMS, &): 2.30 (3H,s,CH3); 3.99 (3H,s,COOCH3); 4.75 (2H,s,
CHZ); from 6,70 to 7.70 (9H,m,aromatic and NH), On the basis of these data plus the reac-
tions reported below 1n scheme II, the product was assigned the structure of 2-carbometho-~

xy-4,5-dihydro-4-phenyl-9-methyl-1H-1,3,4-benzotriazepine VII,
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Thermal cyclization to form benzotriazepines was repeated with other arylazoaldimines, with
quite good results, These experiments showed that cychzation 1s accelerated by the presen-
ce of both electron donating groups (methyl, ethyl) on the phenyl ring bonded to the 1mine ni-
trogen and electron withdrawing groups (hike NO2) on the phenyl ring bonded to the azo group.

These observations are consistent with the mechamistic hypothesis reported below:
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This mechanism involves an equilibrium which might be considered as an internal oxidation-
-reduction reaction.
Experiments are currently under way to determme the scope of th1s new reaction and to ex-

plain the surprising reactivity of aromatic methyl groups 1n these substrates.
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