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In continuation of our studies1

on the decomposition of aryl azides in various solvents,
we thermolysed various aryl azides in boiling benzoyl chloride with results given in the Table.
As expected, o-nitrophenyl azide and o-azidobiphenyl yielded benzofuroxan and carbazole
respectively, while p-nitrophenyl azide gave only tars. In the other examples, the formation
of azo-compounds and substituted benzanilides is probably due, particularly in the latter case,

2

to triplet nitrene® participation (see Scheme; path a)3. However, the reasons for o-chloro-

benzani Hde4

formation in the case of phenyl, p-methylphenyl, and p-methoxyphenyl azide are less
obvious. If, as anticipated, the nitrene was first inserted into the carbon-halogen bond of the
acyl halide, then the resulting N-chlorobenzanilide (ArN(C1)COPh) would have to undergo an
ortho Orton-type rearrangement. However, Orton has mapor'aed5 that N-chlorobenzanilide on ther-
molysis in an inert solvent yields only p-chlorobenzanilide. We have confirmed this result and
also shown that the N-chlorobenzanilide behaves similarly in boiling benzoyl chloride. The
possibility of a radical or electrophilic chlorination yielding o-chloro-anilides is unlikely
because of the high ortho selectivity of the halogenation process. For instance, o-methoxy-
phenyl azide in boiling benzoyl chloride gave 2-chloro-6-methoxybenzanilide and much tar from
which no products could be isolated. Photolysis of the azides in benzoyl chloride gave the
same products in much reduced yield. For example, 4,4'-dimethoxyazobenzene (2%) and 2-chloro-
4-methoxybenzanilide (20%) were obtained by irradiation of p-methoxyphenyl azide for 24 h.
(medium pressure 100 W. lamp).

We propose a mechanism as outlined in the reaction scheme (path b) which explains our
results and rationalises the fact that the yield of o-chloro-anilide diminishes with a
decrease in the electron donation of the para substituent (i.e., MeO > Me > H > C1).
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There is evidence that the initially formed singlet nitrene is in equilibrium with the
azirine (1), and as such can react with benzoyl chioride to give the adduct (I1I). When
substituent R is electron donating, (i.e., Me, MeO, and to é Tesser extent, H), the aziridine
intermediate (II) opens, not by an electrocyclic process as in the case of azepine formation7.
but by heterolysis of the C-N bond to give the resonance stabilised dipolar species (III). A
1,2-chloride ion shift8 and proton transfer then yields the o-chlorobenzanilide. Similar
reactions have been invoked to explain the intermolecular substitution reactions of aryl-,
sulphony1-, ethoxycarbonyl-, and cyanonitrenes with aromatic substratesg. That o-chlorobenz-
anilide is a reaction of singlet nitrene was demonstrated by carrying out the decomposition of
phenyl azide in boiling benzoyl chloride under oxygen, a well-known triplet quenchef. o~Chlo-
robenzanilide was obtained in undiminished yield, whereas triplet based products, such as
benzanilide, were isolated in much reduced amounts (20%), and azobenzene could not be detected.

The above considerations may throw new Tight on the formation of o-aminophenols, in the

decomposition of aryl azides in acetic anhydride’a.

Atthough N,0-diacylhydroxylamines, which
we postulated as first step in this decomposition, undergo thermal rearrangement to o-amino-
phenolslo, we now favour a pathway analogous to the one proposed above (i.e., addition of

acetic anhydride to the azirinen followed by ring opening to give the rearranged product).
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TABLE

Decomposition of Aryl Azides in Boiling Benzoyl Chioride®

Azide Products Yield (%)
PhN3b azobenzene 2
benzanilide 50
2-chlorobenzanilide 1
P-MeCH N, 4,4'-dimethylazobenzene 2
4-methylbenzanilide 34
2-chloro-4-methylbenzanilide 19
E;Me0C5H4N3 4,4'-dimethoxyazobenzene 6
2-chloro-4-methoxybenzanilide 67
P-C1.CcH N, 4,4'-dichloroazobenzene 9
4-chlorobenzanilide 24
P-NO,CH N, tars -
0-MeOCgH N4 2-chloro-6-methoxybenzanilide 56
0-NO,CH N3 benzofuroxan 83
0-N3.CH, . CeHe carbazole 75
N-benzoylcarbazoie 10

aDecompositions were carried out in freshly distilled deoxygenated benzoyl

chloride under dry nitrogen.

bA Tow yield (ca. 2%) of 6-chloro-2-phenylbenzoxazole was also isolated. The

origin of thisinteresting by-product is being investigated.
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