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Extrusion of Nitrogen in Sulphoximine Pyrolyses

By T. L. Giccurist, C. W. REEs,* and E. STaNTON
(The Robert Robinson Laboratories, University of Liverpool, P.O. Box 147, Liverpool 169 3BX)

Suminay Vapour phase pyrolysis of phthalimidodiphenyl-
sulphoximide (la) gives benzocyclobutenedione (709%,),
dipheny! sulphoxide (809,), and nitrogen; other sulph-
oximides fragment analogously.

TuE ox:dation of several N-amino-lactams by lead {etra-
acetate :n the presence of sulphoxides leads to the formation
of sulphoximides [e.g. (1)], usually in high yields.? The
sulphoximides can be cleaved thermally? or photochemic-
ally! to give products derived from the amino-nitrene
intermediates. For example, these intermediates add to
olefins to give aziridines.?

Pyrolysis of sulphoximides by sublimation of the vapour
through a heated tube at low pressure has now been investi-
gated, and found to provide a very efficient way of cleaving
the sulphoximides. Moreover, the products are mainly
those derived by extrusion of nitrogen from the hetero-
cyclic svstem. Thus, pyrolysis of the diphenylsulphox-
imide (1a)t at 420°/0-01 Torr gave benzocyclobutenedione
(70%) and diphenyl sulphoxide (80%). The dimethyl-
sulphoximide (1b) also gave benzocyclobutenedione (35%),
but in this case there was a competitive reaction (see below)
which gave phthalimide (489;). Benzocyclobutenedione
has not previously been observed in reactions which formally
involve phthalimidonitrene; nitrogen has been retained in
all the products reported so far.1.?

The naphthalimidosulphoximide (2) was pyrolysed at
450°/0-005 Torr and gave acenaphthaquinone (55%) and
naphthalinide (41%). Similarly, the dimethylsulphox-
imide derived from N-aminophenanthridone gave fluorenone
(10%) and phenanthridone (809%) at 400°/0-01 Torr;
neither biphenylene nor benzocinnoline was formed in this
reaction.

These results suggest that the apparent distinction
between ‘‘fragmenting’’ and “non-fragmenting” amino-
nitrenes3a.4 s simply due to differences in activation energy

for the fragmentations, and that even the relatively stable
nitrenes, such as those involved here, can be induced to
fragment in the vapour phase at high temperatures.
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The competitive formation of phthalimide, naphthalimide
and phenanthridone in the dimethylsulphoximide pyrolyses
probably involves transfer of a hydrogen atom from the
S-methyl group, since it does not occur with the diphenyl-
sulphoximides. This suggestion is supported by pyrolysis
of phthalimidodibenzylsulphoximide, (1; R = CH,Ph),
which has more active o-hydrogens and gives an increased
yield of phthalimide (809,) and virtually no benzocyclo-
butenedione.
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+ Satisfactory analytical and spectral data have been obtained for new compounds.
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