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(1976).
15. The side product of the reaction of 4’~-methylacetophe-
none (entry 5 in Table) was identified as 2,2-dichloro~
“~methylacetophenone by G.C.-M.S. and 'H nmr (300
MHz).
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In the course of studies on the synthetic utilities of
di-2-pyridyl sulfite (DPS),? we have had an occasion to ex-
amine the reaction of ureas with di-2-pyridyl sulfite. Sur-
prisingly, the reaction of N,N'-di-tert-butylurea with an
equimolar amount of DPS in toluene at 80°C did not yield
N, N’-di-tert-butylcarbodiimide. Instead the product show-
ing a strong IR absorption at 1785 cm™ was isolated in 32%
yield. Based on '*C NMR data as well as ' H NMR and mass
spectral data,’ it seems reasonable to assign the product into
a new 4-membered heterocyclic compound, 2,4-di-tert—bu-
tyl-2,4-thiadiazetidin- 1-oxide-3-one, as shown in Eq. 1.
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Although 1,2,4-thiadiazetidin- 1-oxide-3-ones were once
reported as reactive intermediates in exchange reaction of
N-sulfinylamine with isocyanate,*® their preparation and
structure determination have not been reported,

The preparation of 1,2,4-thiadiazetidin-1-oxide-3-ones
was performed on several structurally different N,N’~-disub-
stituted ureas using. 1.1 equiv of DPS in toluene at 80°C and
some of experimental results are shown in Table 1. The reac-
tion occurred cleanly and was complete within 30 min. How-
ever, the products turned out to be very hygroscopic and
unstable. Thus, the products were isolated by passing
through a short column of silica gel to remove 2-hydroxy-
pyridine but the products were decomposed to significant ex-
tent during isolation. Particularly, the products from N,N'~
diphenylurea and N-phenyl-N‘-cyclohexylurea were too
unstable to be isolated. When N,N‘-di-n-butylurea was
treated with di~2-pyridyl sulfite in toluene at 80°C for 20
min, 20% of 2,4-di-»n-butyl-1,2,4-thiadiazetidin~ 1-oxide-
3-one was isolated together with 22% of 2-pyridyl car-
bamate. Furthermore, only 2-pyridyl carbamate was obtain-
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Table L. Preparation of 1.2,4-Thiadiazetidin-1-oxide-3-ones
from N,N’- Disubstituted Ureas with DPSe

?
i toluene L ,
RNH-C-NHR + DPS 80°C R-N‘S JN-R
(n)
R R’ time,h isolated yield, %
CeHs (CHgC 0.5 55
(CH3),C {CHy»sC 0.5 32
e-CgHyy {CH4y);C 0.3 71
-CeHy, ~CgHy; 0.5 37
C‘-CGHH CHg(CHz)zCHz 0.5 22
CH4(CH,),CH, CHACH,),CH, 0.3 20(22)¢
1 065y
C¢HsCH,CH, CsHsCH,CH, 1 o73p

1.1 equiv of DPS was used. ®[solated yield of 2-pyridyl carbamate.

ed in 1h, indicating ring-opening by 2-hydroxypyridine, as
shown in Eq. 2. Similar results were realized with N,N’-di-
phenethylurea.
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R = primary alkyl

The typical procedure is illustrated as follows. Di~2-pyri-
dyl sulfite (520 mg, 2.2 mmol} was added to a solution of
N,N’-di-tert-butylurea (345 mg, 2.0 mmol) in toluene (6 m?).
After being stirred at 80 °C for 0.5 h under nitrogen, the reac-
tion mixture was allowed to cool to room temperature and
concentrated to dryness. The residue was immediately sub-
jected to short column chromatography with hexane and
ethyl acetate (6:1) as an eluant, yielding the product {140 mg)
in 32% yield.
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