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Conversions of Thiirene 1-Oxides to oz-Iminothioketones or Oxazoles
through Probable Intermediates Sulfilimines
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Three thiirene 1-oxides 1, which possess bulky alkyl
substituents at the 2- and 3-positions, afforded «-iminothio-
ketones in 59-69% yields on successive treatment with
trifluoroacetic anhydride and p-toluenesulfonamide, whereas 1
furnished oxazoles in 65-89% yields on the same treatment with
trifluoroacetic anhydride and p-toluamide. A mechanism invol-
ving ring-expansion of the initial intermediates, sulfilimines, is
proposed for these reactions.

Thiirene 1-oxides, the smallest cyclic and unsaturated
sulfoxide, are of much interest in syntheses, structures, and
reactions, but their chemistry is still in the development stage.'~
Recently, we devised a practical synthesis of thiirene 1-oxides 1a-
¢ that possess bulky alkyl substituents at the 2- and 3-positions.*
We have now examined conversions of 1 to the corresponding
sulfilimines. This work led us to the finding that the resulting
sulfilimines undergo a very quick ring-expansion to produce 1,2-
thiazetes.
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3,4-Di-t-butylthiophene 1-oxide and other sulfoxides are
satisfactorily converted to the corresponding sulfilimines through
intermediates such as 2 by treatment with trifluoroacetic
anhydride and then with p-toluenesulfonamide.>° Thus, thiirene
1-oxides 1 were treated with these reagents with expectation of
obtaining the corresponding sulfilimines 6, whose synthesis was
not hitherto reported. Unexpectedly, however, successive treat-
ment of thiirene 1-oxide 1a with trifluoroacetic anhydride and p-
toluenesulfonamide in CH,Cl,” produced c-iminothioketone 3a®
and a-oxothioketone 4a* in 59 and 11% yields, respectively, with
recovery of 1a in 9% yield. Similar treatment of 1b gave 3b° and
4b*in 66 and 7% yields, respectively, with recovery of 1bin 10%
yield. Expected sulfilimines 6 were not formed even in trace
amounts. The formation of 3 can best be explained by assuming i)
the initial formation of the sulfilimines 6 through 5, ii) ring-
expansion of 6 to 1,2-thiazetes 7, and iii) ring-opening of 7 to 3.
Previously, we proposed that the thiazete 7b tautomerizes to the
ring-opened form 3b exclusively.’
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Thiirene 1-oxides are known to isomerize to ¢¢-oxothioke-
tones 4 through 1,2-oxathietes 8 when heated.* However, this
would not be true for the formation of 4 in the present case
because, interestingly, treatment of 1a or 1b with trifluoroacetic
anhydride alone in CH,Cl, produced a nearly quantitative yield of
«a-oxothioketone 4a or 4b, respectively. Therefore, another
mechanism probably involving 5 as intermediates seems to be
operative for the formation of 4.
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As expected from the mechanisms discussed above,
successive treatment of unsymmetrically substituted thiirene 1-
oxide 1c¢ with trifluoroacetic anhydride and p-toluenesulfonamide
produced 1 : 1 mixtures of 3¢ and 3¢’® and of 4¢ and 4¢’* in 69 and
10% yields, respectively, with recovery of 1¢ in 10% yield.
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When p-toluamide was used in place of p-toluenesulfona-
mide, the reactions provided more unexpected results. Thus,
treatment of 1a and 1b with trifluoroacetic anhydride and then
with p-toluamide in CH,Cl, produced oxazoles 13a® and 13b® in
89 and 65% yields, respectively, in addition to elemental sulfur.
Also in these cases, 1,2-thiazetes 10 would be formed initially via
sulfilimines 9. Thiazetes 10 then undergo a ring-opening to give
11. An electrocyclization of 11 would produce thiiranes 12.!°
Finally, sulfur extrusion of 12 furnishes hetroaromatic oxazoles
13.
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As expected from the mechanism, l¢ produced a 1:1
mixture of 13¢ and 13¢’ in 81% yield by the same treatment.
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The use of thiobenzamide, instead of p-toluamide, in the
reaction of 1b produced thiazole 14 in 50% yield probably by the
same mechanism as that for the formation of 13.
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The reaction reported above would be important not only as a
new synthesis of oxazoles (thiazole) but also as a synthesis of
oxazoles that possess two bulky alkyl substituents at vicinal
positions.!!

It would be thus concluded that sulfilimines 6 and 9 are more
susceptible to ring-opening than the corresponding thiirene 1-
oxides, and quickly isomerize to 1,2-thiazetes from which final
products are derived.!?
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