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Curtius-type Rearrangement of a Sulphonyl Azide

By R. A. AsramoviTca* and W. D. HoLcomB
(Department of Chemistry, University of Alabama, University, Alabama 35486)

Summary Six products have been identified from the
thermolysis of mesitylene-2-sulphony! azide in dodecane:
two are derived from a Curtius-type rearrangement of
the corresponding sulphonyl nitrene.

UnTIiL recently, sulphonyl azides were thought to be

‘rigid’ (Curtius’ ‘‘starre” azides!) and not to undergo

Curtius-type rearrangements. Photolysis of benzene-

sulphonyl azide (I) in methanol did give N-methoxybenzene-

sulphonamide and methyl N-phenylsulphamate,? and
decomposition of the triethylammonium salt of N-p-nitro-
benzenesulphonoxybenzenesulphonamide in  methanol,
ethanol, and aniline gave products derived from a ILossen-
type rearrangement to sulphurylaniline.® It was felt? that
these rearrangements involved a protonated species and
not a free sulphonyl nitrene. The vapour-phase pyrolysis
of (I) at 625° gave a 17-59, yield of azobenzene,? and trace

amounts of the latter could be obtained from (I) in boiling
cyclohexanone* A nitrene mechanism was suggested* to
account for the formation of azobenzene, but an alternative
pathway involving elimination of sulphur dioxide and
formation of phenyl azide® which is known to give azo-
benzene, is a possibility.® We now report evidence which
suggests that sulphonyl nitrenes do undergo Curtius-type
rearrangements. ;
In connection with a study of the synthesis of cyclic
sulphonamides,? the thermolysis of mesitylene-2-sulphonyl
azide (II), b.p. 79—80°/0-022 mm., at 150° in n-dodecane
under nitrogen was studied. It gave seven products, six
of which have been identified,® there being too little of the
seventh to characterize. The mixture of dodecyl azides
(I1I), b.p. 50°/20 um. (2-3%,) undoubtedly arises by a
mechanism similar to that suggested by Breslow et al®
Sulphonamides (IV) (1:1%) and (V) (23-19,) are the
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expected hydrogen-abstraction and intermolecular C-H
insertion products,” and the sultam (VI), m.p. 114:5—116°,
(2-0%,) is the expected’ intramolecular insertion product,
all of which undoubtedly arise from an intermediate sul-
phonyl nitrene (IX). The formation of the aniline (VII)
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(20-7%) and the azobenzene (VIII) (0-35%) is best
accounted for by a rearrangement of (IX) to the unstable
sulphonylaniline (X) which loses SO, to give the aryl
nitrene which dimerises or abstracts hydrogen from the
solvent.
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On the other hand, toluene-p-sulphonyl azide undergoes clean first-order thermolysis
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