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Sir:

Despite the fascinating array of methods for construc-
tion of the thiazole nucleus (1), there exists in the literature
but a single instance of cyclization directly to a cyano-
substituted thiazole. Shaw and Butter (2) demonstrated
that treatment of a-amino-a-cyanothioacetamide (1) with
alkyl imidate hydrochlorides (I]) afforded 5-amino-4-cyano-
thiazoles (I11) in yields of 17% (R = H) and 33% (R =
methyl). We now wish to report the facile synthesis of
the parent, 4-cyanothiazole (IX) by reaction of 8,8-dichloro-
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a-aminoacrylonitrile (IV), with thioformamide. Compound
IV is readily obtained by treatment of dichloroacetonitrile
with hydrogen cyanide (3). Thus, treatment of one equiva-
lent of 1V with two equivalents of thioformamide in ace-
tone solution along with 5-10 mole % of p-toluenesulfonic
acid afforded a 50% yield of 4-cyanothiazole (IX); nmr
(deuteriochloroform, 60 M3): 8.25 (1H,d),9.05 (] H, d)
5.

The observation that no reaction occurs between 1V and
thioformamide in the absence of an acid catalyst lends sup-
port to a mechanism involving initial protonation of
enamino nitrogen to give V followed by the nucleophilic
attack of thioformamide at the B-carbon. This latter reac-
tion yielding VI has obviously been greatly facilitated by
the presence of the strongly electron-withdrawing ammo-
nium function in V. Internal cyclization culminating with
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extrusion of ammonia would then afford 5-chloro-4-
cyanothiazole (V1) as a possible reactive intermediate. At
this stage, apparently V1L is dechlorinated by the excess
thioformamide present in solution to give 4-cyanothiazole
(IX). This latter type of reaction is not without precedent
since sulfur, as well as phosphorus, is known to be a strong
nucleophile toward halogen in a variety of reactions (4).
Specifically, thioamides have been shown to be efficient
dechlorinating agents toward aa-dichlorocarbonyl com-
pounds (5), in which case nucleophilic attack on halogen
yiclds a stabilized enolate ion. In the present case, the
observation that the use of an equivalent amount of thio-
formamide afforded only an 11% yield of 1X, whereas two
equivalents led to a 50% yield, strongly supports the notion
that the thioamide has the dual role of attacking V as well
as carrying out a subsequent dechlorination.

Support for a mechanism involving the dechlorination
of 5-chloro-4-cyanothiazole (V1) by thivamide was ob-
tained by an nmr determination of the relative rates of
deuterium exchange at H-5 of thiazole and 4-cyanothiazole
(IX). Thus, observation of therate of disappearance of H-5
in each of these compounds in sodium methoxide/meth-
anol-d4 at 36° (probe temperature) showed that H-5 of IX
was exchanged ca. 107-108 times faster than H-5 of thiazole
itself (6) intimating the stability conferred upon VU1 by
the adjacent cyano group. Thus, a mechanistic scheme
involving VI11 is an attractive possibility.
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In separate experiments the scope of the reaction
reported herein was extended to the preparation of 2-
methyl4d-cyanothiazole (X) (7), by treatment of 1V with
thivacetamide. Under conditions similar to those previously
reported, X was formed in 42% yield; m.p. 59-61°; nmr

(deuteriochloroform, 60 M3): 2.75 (3H, s), 7.85 (1H, s) §.
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