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The chemistry of three-membered ring systems containing
heteroatoms, such as dithiirah@sd a-lactams? has been exten-
sively studied. Such small heterocycles as epoxides, thiiranes,
aziridines, and oxaziridines have been widely used by organic
chemists’ Although somex-dithiolactones 1) have been proposed
as intermediates for the synthesis of 1,2,4,5-tetrathianes, 1,2,4-
trithiolanes, and disulfides, despite much effort not one has been
isolated thus fat.We report herein the synthesis and characteriza-
tion of the first isolablel from di-tert-butylthioketeneS-oxide @).

Di-tert-butylthioketene ) was synthesized from dert-butyl
ketone according to the reported mettodhioketene3 was
oxidized withm-chloroperbenzoic acid¢CPBA) to give2 in 92%
yield.>¢ Treatment oR with Lawesson reagent at room temperature
for 12 h resulted in the formation of 3,3-tBft-butyl-thiirane-2-
thione (La) in 88% yield (Scheme 1).

Compoundla is an isomer of 3-(2,2,4,4-tetramethylpentan-3-
ylidene)dithiirane 4) and ditert-butyl thioketeneS-sulfide ()
(Scheme 2).

As some dithiiranes were isolablaeye initially thought that the
product was nofLa but 4. However, a band assignable te=S of
the dithioester (stretching vibration) was observed at 1367 am
the IR spectrum. In addition, in tHEC NMR spectrum, the signals
for C=S carbon and ring carbon resonated)a226.7 and 76.3,
respectively. Thus, the dithiirane structure was excluded. The
possibility of a dimer (3,3,6,6-tetrrt-butyl-dithiane-2,5-dithione)
was also excluded on the basis of MS analysis; thesinal was
observed at 202. In contrast to the reported synthesis of dithiitanes,
the reasoru-dithiolactonela was obtained may be the existence
of anexamethylene group that destabilized the dithiirane structure
4. Compared to thiiranes, there are relatively few reports on the
synthesis of methylenethiran&3he stabilities ofo-dithiolactone
1a, dithiirane 4, and thioketen&s-sulfide 5 were then compared.
By means of geometry optimization of the 6-31G(d,p) basis set,
lawas calculated to be 56.4 and 79.7 kJ/mol more stable 4han
and5, respectively, at the ground-statg (Scheme 3¥.

X-ray crystallographic analysis dfawas unsuccessful because
of its unusual tendency to sublime; even at room temperature, 0.01
g of the solid disappeared within 8 h. Fortunately, oxidatiod &f
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the synthesis ofi-thiolactone by oxidation of thioketenes {&
bond lengths: 1.916 and 1.726 ®) The three-membered ring
structure of6 is similar to that ofa-thiolactone'?

As lais an isomer of dithiirand or thiosulfine5, the thermal
isomerization ofla is the next interest. By analyzing calculated
data, we surmised that the conversion betwganb, and6 very
likely proceeds at elevated temperatures. Whawas refluxed in

with mCPBA gave the corresponding 3,34di-butylthiirane-2-
thioneS-oxide (6) almost quantitatively (Scheme 4). Structural proof
was provided by X-ray structure determination (Figuré®1). Thiirane-2-thionela might isomerize tal, which extruded the sulfur

The C-S bond lengths of the three-membered ring afe 1.923 to give 3. Similarly, the episulfide sulfur ota was eliminated by
and 1.697 A. Nakayama and co-workers reported the synthesis andreatment with triphenylphosphine (1.1 equiv) in refluxing chloro-
the X-ray crystallographic structure of dithiiraBexide (C-S bond form for 3 days to give3 in 95% yield along with triphenylphos-
lengths: 1.830 and 1.833 A).Schaumann and Behrens reported phine sulfide. To confirm dipolarophilic reactivity, the reaction of
lawith acetylenes was carried out. Treatmentafvith dimethyl
acetylenedicarboxylate (DMAD) afforded 1,3-dithidlén an almost
quantitative yield (Scheme 5).

toluene, ditert-butyl thioketene3 was obtained almost quantita-
tively, suggesting tha4 might be unstable under these conditions.
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Figure 1. ORTEP Drawing ofS-oxide 6.
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1,3-Dithioles were previously synthesized by the reaction of
DMAD with inner saltst* thiazolethioned? or phosphonium
betaines® The present reaction is another straightforward method
for the synthesis of sterically crowded 1,3-dithioles. We are
currently investigating the stability and reactivity b& and6.

Supporting Information Available: Experimental procedures,
spectroscopic characterization @&, 6, and 7, and X-ray crystal-
lographic data fol6. This material is available free of charge via the
Internet at http://pubs.acs.org.
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