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Abstract: Di-terr-butyl-, di-1-adamantyl-, 1-(1-adamantyl)-2-terz-butyl-, and 1-(1-adamantyl)-2-
phenylacetylenes react with elemental suifur to afford the comesponding 1,2-dithietes in 46-65% yields,
while 1-V,N-diethylamino-2-phenylthio-, 1-N,N-diethylamino-2-phenylseleno-, and bis(¥,V-
diethylamino)acetylenes react with sulfur to give the corresponding a-dithiocarbonyl compounds in
18-74% yields.

In connection with our continuing interest in reactions of elemental sulfur with acetylenic
compounds,l we report here a convenient synthesis of 1,2-dithietes and a-dithiocarbonyl
compounds by sulfuration of some acetylenic compounds. 1,2-Dithietes are structurally
interesting compounds which possess one carbon-carbon double hond and one disulfide
linkage in their strained four-membered ring. Most of them are highly reactive and elude
isciation al room ‘wemperabure. Their fate vantomenzation vo reattive v-dithiones must e,
at least in part, responsible for their instability.2 Thus, the first isolable dithiete 1, whose
tautomeric a-dithione form is electronically disfavored by strongly electron-withdrawing
trifluoromethyl groups, was obtained by sulfuration of highly reactive bis(trifluoromethyl)-
acetylene under flow system.3 Another factor of stabilizing dithietes is steric protection.
Thus, dithietes 2 are prepared by sulfuration of 3,8,7,7-tetramethyl-6-thiacycloheptyne and its
sulfone derivative whose triple bond are highly activated by angle strain® Photochemical
extrusion of ethylene from a 1,4-benzodithiane derivative also affords a sterically butiressed
stable benzodithiete 8.5 The isolable stable dithiete 4 is also prepared in 45% yield by
thionation of 2,2,6,6-tetramethylhexan-4-one-3-thione whose synthesis is tedious in low overall
yield.6

Our method is simple and practical. Preparation of 4 is typical. Heating of a mixture of
elemental sulfur (2.56 g, 10 mmol as Sg) and di-tert-butylacetylene’! (2.76 g, 20 mmol) in
benzene (100 mL) at 190 °C for 15 h in a stainless steel autoclave affords 4 (2.34 g, 58%),
bp 80-82 °C/1.4 mmHg.6
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Sulfuration of di- 1-adamantylacetylene7 smoothly proceeds in refluxing o-dichlorobenzene
to give the dithiete 58 as highly stable crystalline compound, mp 197-198 °C, in 66% yield.
Similarly, sulfuration of 1-tert-butyl-2-phenylacetylene and 1-(1-adamantyl)-2-phenyl-
acetylene? in refluxing o-dichlorobenzene gives dithietes 68 and 78 in 56% and 46% yields,
respectively. The formation of highly strained dithietes from these unactivated acetylenes is
quite unexpected. High stability of the dithietes 4-7 must be mostly ascribed to the transition
state leading to dithiones which is disfavored by steric repulsion between bulky substituents.
It is rather surprising that even 6 and 7 are thermally stable and exist in dithiete form,
contrary to the expectation that the corresponding a-dithione forms, in which conjugation
between thiocarbonyl and phenyl groups is possible, would be thermodynamically favorable.9
Sulfuration of bis(trimethylsilyl)acetylene afforded the trithiole 8 though in low yield (6%); no
dithiete was formed. Low material balance is due to the carbon-silicon bond cleavage by
sulfur. Sulfuration of 4,4-dimethyl-2-pentyne did not give the expected dithiete, but afforded
the known 1,2-dithiole-3-thione 910 in 20% yield. Sulfuration of bis(pentafluorophenyl)-
acetylene produced tetrakis(pentafluorophenyl)thiophene in good yield as previously
reported.11,12 All of the dithietes 4-7 thus synthesized have characteristic weak absorptions
at 330-350 nm in their UV-Vis spectra.3:6

The mechanism of the dithiete formation must involve the initial addition of thermally
produced diradical sulfur -Sx: to the triple bond to produce a diradical intermediate 9, which
then cyclizes to the dithiete with elimination of Sx.2.3 Tautomerization of the dithiete to the
corresponding a-dithione, its cycloaddition with the starting acetylene, and the extrusion of
sulfur atom from the resulting 1,4-dithiin13 should give rise to the thiophene as observed in
the case of bis(pentafluorophenyl)acetylene and some diarylacetylenes.14

1-N,N-Diethylamino-2-phenylthioacetylenel5 smoothly reacts with sulfur in refluxing
chlorobenzene for 1.5 h to give the resonance-stabilized «-dithione 118 in 74% yield.
Similarly, 1-N,N-diethylamino-2-phenylselenoacetylenel? reacts with sulfur in refluxing
toluene to give a new class of the dithione 128 (12%) along with diphenyl diselenide (80%).
Bis(N,N-diethylamino)acetylenel? was also sulfurated in chlorobenzene at 75 °C to give the
dithione 18 in 69% yield. In these cases, the initial products, dithietes, are assumed to
tautomerize to more stable resonance-stabilized a-dithiones, althouth the initial step of the
dithiete formation may involve electrophilic attack by cyclic octasulfur on the acetylenes
rather than by biradical sulfur. The present reaction provides a new interesting synthesis
of resonance-stabilized a-dithiocarbonyl compounds which are otherwise difficult to
prepare.18 V
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