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Acyclic compounds of the type I were not well known

when this work was begun; until 1965 only two examples

had been reported -- Ia3 and Ib4 -- but in that year the
—-==—' - N== Cad \
R-N=S=N-R Et02C N=S=0 R E,COZEt
I II III
Ia: R=R'= n-butyl IIXa: R=R'=Cl
Ib: R=R'= phenyl IIIb: R=H, R'=Cl
Ic: R=R'= t-butyl
Id: R=R'= t-octyl
Ie: R=R'= p-chlorophenyl

If: R=R'= ethoxycarbonyl

members Ic-Ie were also characterized.® We wish to
add If to the list, and to relate it to II, the inclusion
of which is timely in view of the work of Wucherpfennig
and Kresse.®

Consideration of new routes to azo compounds led
to the investigation of the reaction of sulfur with

ethyl N,N-dichlorocarbamate (IIIa);7 in benzene at
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reflux temperature (4 hours) the reaction yielded various
sulfur chlorides and a yellowish-orange o0il, b.p.
80°/0.25 mm. (80% yield). The oil analyzes correctly
for If and shows the properties to be expected for that
compound, including great sensitivity to moisture (giving
sulfur dioxide and ethyl carbamate). More interesting,
however, are the dehydrogenating properties of If; reaction
with hydrazobenzene (warm benzene solution) gave. almost
immediately azobenzene and bis(ethoxycarbonylamino)sulfide
(Iv)8 in high yields. Compound 1V was also produced in
the reaction of IIIb with sulfur under the same condi-
tions, hut the reaction has not yet been fully investigated.
Ethyl N-sulfinyl carbamate (II), a colorless liquid,
b.p. £30°/0.1 mm., prepared for the first time? from
thionyl chloride, ethyl carbamate, and pyridine in
benzene solution at room temperature, also shows extra-
ordinary sensitivity to water and appears to be hydrolyzed
even more rapidly than thionyl chloride. Rapid hydrolysis
produces sulfur dioxide and ethyl carbamate, but slow
hydrolysis (in air) gives a 1l:1 complex10 of IV and vI,hll

instead of V, which might have been expected. When II is

Et0,C-NH-S-NH-CO,Et Et0,C-NH-SO-NH-CO,Et
v v
Et0,C~NH-50,-NH-CO,Et RSO,N=S=NSO,R
VI vII
RSO,N=5=0

VIII
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heated, If and 50, are formed, presumably by a mechanism

of the following type, analogous to that by which VIII is

converted to vII.S
Etozc-N‘ _ Etozc—N‘s_o EtO,C-Ny
> R [y - ot
,N—S‘ ,N SQ ,N S§
EtOZC (o] EtOzc (o] EtOZC (o]

Further investigations into the reactions of If and
II are in progress; the authors are indebted to the
donors of the Petroleum Research Fund (American Chemical
Society) and to the National Science Foundation (NSF-

GE-6381) for financial support.
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