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2-Azido-2'-nitrenobiphenyl

By J. H. Boyer* and G. J. MixoL
(Chemistry Department, Chicago Civcle Campus, University of Illinois, Chicago, Illinois 60680)

Summary An intramolecular formation of the azo-linkage
accompanying the elimination of two moles of nitrogen
from a bis-azide has been observed for the first time;
however, the reaction is very inefficient even when the
new N-N bond becomes part of an aromatic six-mem-
bered ring.

IT has been reported! that photolysis of 2,2’-diazidobiphenyl
(I) gives neither a carbazole nor benzo[c]cinnoline (II).
However, a re-investigation has established the formation
of (II) (trace amounts) and 4-azidocarbazole (III) (509,
m.p. 118-5—120°) in the photolysis of (I). A solution of
(I) in degassed n-heptane was irradiated at 2537 A for 15
min. in a Rayonet Photochemical Reactor with 16 low-
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pressure mercury lamps. Product yield decreased with
increasing irradiation time. Recovery of starting material
decreased from 949, after irradiation for 15 min. to 509,
after irradiation for 90 hr. This photostability is uncertain
since an accumulation of an amorphous beige solid slowly
coated the walls of the vessel and decreased light trans-
mission. Comparison of Ry values with those obtained for
an authentic sample from four different solvents confirmed

the presence of (II). The previously unknown azide (III)
was identified through reduction to 4-aminocarbazole (IV,
m.p. 188—192°), a new compound independently prepared
by reduction of 4-nitrocarbazole and converted into
4-benzamidocarbazole, m.p. 253—254°.2 Trace quantities
of (III) were isolated from the pyrolysis of (I) in acetic
anhydride but in o-dichlorobenzene (IV) was produced
(ca. 10%). These results appear to require that intra-
molecular N-N bond formation follows evolution of molecular
nitrogen. Insofar as the formation of carbazole by either
the photolysis or pyrolysis of o-azidobiphenyl proceeds from
an intermediate nitrene,?® the formation of (III) from (I) may
be construed as diagnostic evidence for the intermediacy of
2-azido-2’-nitrenobiphenyl (V). The nitrene would not be
required for the formation of (II) if an N-N bond is
reversibly formed by azide-azide rather than by azide—
nitrene intramolecular interaction. On the assumption
that evolution of molecular nitrogen would rapidly follow or
occur simultaneously with the formation of an N-N bond,
the intermediacy of the nitrene (V) prior to N-N bond
formation is preferred. This léads to the interesting
conclusion that the C-H bond in the o’-position is a more
effective nitrenophile than the azido-group in the same
position.

Photolysis or pyrolysis of 2-azido-2’-nitrosobiphenyl
gives benzo[c]cinnoline-N-oxide, presumably with 2-nitr-
eno-2'-nitrosobiphenyl as intermediate.t Formation of
4-nitrosocarbazole was not reported. A discrete nitrene
intermediate may be bypassed by an alternative mechanism
in which the nitroso-group provides anchimeric assistance
for the elimination of nitrogen.

The pyrolytic formation of (IV) from (I) may be accounted
for by hydrogen abstraction either before or after cycliza-
tion. The latter is expected to occur more rapidly than
the formation of 2-amino-2’-azidobiphenyl, which was not
detected, from the nitrene (V). A comparable conversion
of o-biphenylnitrene to carbazole rather than to o-amino-
biphenyl has been reported.?
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