Tetrahedron Letters No.12, pp. 1263-1268, 1966, Pergamon Press Ltd,
Printed in Great Britain,

A GENERAL SYNTHETIC SYSTEM FOR
1,2,5-THIADTAZOLES
Leonard M, Weinstock, Paul Davis,
Barry Handelsman and Roger Tull
Merck Sharp & Dohme Research Laboratories,
Division of Merck & Co,, Inc., Rahway, New Jersey, U,S,.A,

(Received 3 January 1966)

1,2,5-Thiadiazole (I) (1,2) was shown by gas electron
diffraction (3) and microwave spectroscopy (4) to be a planar
aromatic ring system with structural parameters very similar
to thiophene, The isoelectronic relationship between 1,2,5-
thiadiazoles and pyrazines was also demonstrated (1,2),
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In line with the apparent aromatic nature of this ring system
considerable driving force should exist for its formation from
open-chain compounds and, indeed, 1,2,5-thiadiazoles have been
obtained by cyclization of diethyl oxalimidate (5), dlamino~
maleonitrile (6) and cyanogen (7). The marked tendency toward
formation of the 1,2,5-thiadiazole ring is also indicated in
its formation by the reaction of sulfur dioxide with potassium
cyanide (8).
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Our recent finding that a-aminoacetonitrile‘bisulfate
‘reacts with sulfur monochloride in dimethylformamide at room
temperature to form 3-chloro-1,2,S-thiadiazolet in 80% ylield
prompted an investigation aimed at generalization of methods
.of formation of this heterocyclic ring system, We find that
a general model-for the structure of aliphatic compounds
suitable for the synthesis of 1,2,5-thiadiazoles can be
devised in tefﬁn of an acycliec N-C-C-N groubing in which the
N-C functions are varied over the oxidation levels of amine,
imine, nitrile, or oxime, The data now at hand indicate that
;iiphatic compounds containing these functionaliti?a in any
combination react with sulfur monochloride or sulfur dichlor-
ide to form an appropriately substituted 1,2,5-thladlazole.
Thus a wide variety of readily available aliphatic compounds
such as a-diamines, a-amino acid amides, a-aminonitriles,
alkyl cyanoformimidates, a-aminoamidines, and a-dlioximes,
can serve as starting materials in these reactions, The

following are examples of some representative ring closures:

t 5, p. 123-8°; A_MSOH my (108 €) 260 (3.90), 263 (3.94),
267 (3.91), 270 (3.82%; n.m.r.s, exhibits single peak in
the neat liquid at 1,61 4,
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The data in Table I 1llustrate the versatility of these
methods. In typical experiments the aliphatic compound
(1.0 mole eq.) is added to a solution of sulfur monochloride
(3.0 mole eq.) in two volumes of dimethylformamide in the
cold, the mixture is stirred several hours at room tempera-
ture‘, water i1s added, the product internally steam distilled,
and extracted from the distillate with petroleum ether., 1In
the case of the nonvolatile hydroxy compounds the quenched
reaction mixture 1s filtered and the filtrate extracted with

ether, Yields in these reactions range from 50-90%,

b In reactions of the dihmine dihydrochlorides and the
dioximes the reaction i1s maintained at 60°.
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Noteworthy among these 'methods is the general synthesis
of hydroxy - 1,2,5-thiadlazoles from a-amino acid amides and
the one step preparation of the unsubstituted 1,2,5-thiadia-
zole from ethylenediamine dihydrochloride, The latter reaction
is related to the recently reported synthesis of aliphatiec
sulfur diimides (II) (9).

RN=S=NR
II

Satisfactory analyses and spectroscopic data were ob-

tained for 8ll new compounds, Details of these reactions

and the chemlistry of the products will be reported elsewhere.
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