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Abstract Enaminones reacted with carbon disulfide in the

presence of sodium hydroxide to give the corresponding 1,2-

dithiole-3-thicones (trithiones) in 30-82% yields.

1,2-Dithiole-3-thiones (trithiones) are important and interesting substances for
the synthesis of heterocycles, and much attenticn has been attracted as the
basic key structural unit for the synthesis of pharmacclogically active
compounds in sulfur-containing heterocyclic chemistry.l’7

One of the most useful and versatile methods for the synthesis of
1,2-dithiolc-3-thiones is the reaction of ketones with carbon disulfide in the
presence of a base followed by trcatment with phosphorus pentasulfide.g'lO The
sulfurization of #-Keto esters with phosphorus pentasulfide or thelr mixture
with elemental sulfur is also a general method for the synthesis of
]..2—(11'thiole—f_’s—thiones.1'1 However, 1t is difficult to prepare 4-acyl-1,2-
dithiole-3-thiones by the sulfurization with phosphorus pentasulfide as shown
above because of the lack of sclecctivity in the sulfurization of carbonyl
groups. We now wish to recport a new synthesis of fused 1,2-dithiocle-3-thione
derivatives by the reaction of enaminones, which are readily obtained by the
condensation of 1,3-diketones with aromatic amines, with carbon disulfide in the
presence of a base.

When enaminone, 3-anilinolnden-l-onc {1a) was allowed to react with carben di-
sulfide in the presence of sodium hydroxide in dimethyl sulfoxide [ollowed by
treatment with 10% hydrochloric acid, a trithione, 4-oxoindenol|l,2-c][1,2]di-
thiole-3-thione (2]12 was obtained in 78% wield (Scheme 1), though expccted

13

enamino dithiocarbhoxylate was not given. Similarly, the reaction of 1b with

carbon disulfide gave the same trithicne (2) in 82% yield. When the reaction



was carried out in the presence of dimethyl sulfate, methyl N-phenyl dithio-

carbamate derivatives (3a,b) were obtained In 54 and 62% yields, respectively.
Therefore the reaction was assumed to proceed by the addition of the aminc group
to carben disulfide followed by the nucleophilic attack of the thiolate anion.
Decomposition of the 3-azathicthane ring produced the corresponding B -oxothione
derivative which works as a ke¢y Iintermediate for the formation of the trithione.
The 3-oxo-1-thione, thus Tormed, rcacted again with carbon disullide and by ailr
cxlidation of the resulitant dithiocarboxylate gave the desired trithionc (2).
The present reaction can be applied to the synthesis of 1,2-dithioclo(3,4-d}-
pyrimidine (5). Namely, the reaction of 4 with carbon disulfide afforded the
desired trithione (5)14 in 40% yiecld, along with a tricyelic compound {8).

However, the reaction of 3-anilinec-2Z-cyclohexen-1l-cone derived from dimedcne with

carbon disulfide did not give the corresponding trithione derivatives. When a
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An outline of the reaction mechanism for the formation of 2 is shown in Scheme 2,
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solution of sodium hydroxide was added to a solutlion of 7a-e¢, carbon disulfide,
and dimethyl sulfate in dimethy1l sulfoxide, the enamino dithiccarboxylate
compounds (Ba-c¢) were obtained in 32-50% vields. Thione derivatives as a koy
intermediate did not form in this rcacticn because the 2-position of Ta-c
reveals higher nucleophilicity than the nitrogen atom of the amino group. In
order to prompt the recaction with the amino group in preference to the 2-
position, we chose the g-amincanilinocycleohexen-1l-one (9) derived from dimedone
and o-phenylencdiamine. The rcaction of 9 with carbon disulfide gave an
expccted trithione derivative, benzoll,2]dithiolo-3-thione (10)1% in 47% yield
(Scheme 3).

The advantages of the present method arc the rcady availability of the starting
materials and easy manipulation for the preparation of trithione derivatives
This procedure apparently displays considerably promising preparative method of
fused 1,2-dithiole-3-thicne derivatives and these products can be used as Key

intermediates for further conversion to various heteroceyelic compounds,
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An outline of the recaction mechanism for the formation of 10 is shown in Scheme 4.
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