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A SIMPLE SYNTHESIS OF 5-SUBSTITUTED-THIOPHENE-2 {3H)-THIONES

A. COMMERGON and G. PONSINET

RHONE-POULENC SANTE - Centre de Recherches de Vitry
13, Quai Jules Guesde - 94400 Vitry-sur-Seine, France

Summary : Treatment of 1-alkyne and allene derivatives successively with two equivalents of n-Buli, one
equivalent of CS2 and then an electrophile yielded novel 5-substituted-thiophene-2 (3H)-thiones 4.

Few thiophene-2 (3H)-thiones have been described in the literature! and we wanted to find a general
synthesis which allowed the introduction of new substitutions.

Meijer et a1.2’3 showed that silver 3-alkynedithioates cyclised spontaneously to give 4-substituted-
thiophene-2 (3H)-thiones, whereas the corresponding lithium salts did not.
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Since aliphatic dithicacids were known to add to alkynes 5 we thought that the above cyclisation should

occur when M = H.

A preliminary experiment showed that this cyclisation did take place : the treatment of 3-phenyl-1,2-
butadiene 1a with 1 eg. of n.Buli (-80°C, 1h) and CSZ(—SD°C, 10 min.) followed by protolysis with an agueous
NHACl solution afforded the known compound gis (R =CH,, R' = C_H_) in 40 % yield, probably through 3a.
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Then we applied this reaction to the substitued analogues 6 in order to obtain thiophene-2 (3H)-thiones
bearing various substituents om carbon-S.

Intermediates B proved to be accessible by the selective reaction of electrophiles with the 1lithium
acetylide 5. The precursor acetylenic compounds 5 were prepared from the allenes 13 or the alkyres 2.

The compounds 4 thus obtained are described in table I and their NMR data are skown in table II.

General experimental procedure : the compound lor2 (0.05 mole) is added to a solution of n.butyllithium
(0.1 mole, 1.6 M in hexane) in THF (60 ml) at 0°C and under nitrogen. The mixture is stirred for 0.5 h at 0°C
and then cooled at -G0°C and carbon disulphide (0.05 mole) is added. After stirring for 15 min. at this temperature
the electrophile (0.05 mole) is added and the stirring is maintained 0.5 h at -50°C. Then the temperature is
allowed to rise to 0°C before protolysis with an agueous ammonium chloride solution (200 ml). The thiophene-2 {3H)-
thiones 4 are isclated by extraction with methylene chloride (3 X 100.ml). The combined organic extracts are
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dried with magnesium sulphate, concentrated and purified by column chromatography on silica gel.

Table I : Examples of compounds 4
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Table II : NMR data of compounds 4b-d
1
4 mp (°C) H-NMR [‘(c0513/200 MHz/TMS) & ppm_7
ﬂga oil 1.42 (s,1H) 3 1.4-1.2 (m,11H) ; 1.68 (s,3H) ; B.11 (s,1H) ; 7.18 (s,5H).
4c 170b 1.30 (s,6H) 3 5.7 (s,TH) 3 6.1 (s,1H) 3 7.35 (dd,1H) ; 7.85 (br.d,1H) ; B8.40 (br.d,
1H) ; 8.50 (br.s,TH).
4d g5 2.30 (s,BH) 3 3.30 (s,3H) 3 3.40 (br.s,2H) ; 6.10 (br.s,1H) ; 7.30 (m,3H) ; 7.45
(my2H).
a) 60 MHz , CCla. b) hydrochloride.
Compounds 4 proved to be very reactive towards nucleophiles as shown as follows
H H 5,8
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5 20°C/2h-24h "N 5 7b R = N(EH3)2 (38 %)7,
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