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5-Phenylsulphonyl- and 5-phenylthio-2-thiophenaldehydes react with malonodinitrile and methy!
cyanoacetate under the conditions of Knoevenagel reaction to give the corresponding condensa-
tion products. It has been found that when 2-cyano-3-(S5-phenylsulphonyl-2-thienyl)-acrylo-
nitrile is treated with nucleophiles the phenylsulphonyl group is substituted.

It is known'™* that nucleophilic substitution of arylthio-, heteroarylthio- and aryl-
sulphonyl groups with N- and S-nucleophiles takes place readily in S-substituted
furfurylidenemalononitriles and methyl 2-cyano-3-(S-arylthio-2-furyl)-, 2-cyano-
-3-(5-heteroarylthio-2-furyl)- and 2-cyano-3-(5-phenylsulphonyl-2-furyl)acrylates.
The present work describes syntheses and Sy reactions of analogous thiophene
derivatives, i.e. 2-cyano-3-(5-phenyIthio-2-thieny1)- and  2-cyano-3-(5-phenylsul-
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phonyl-2-thienyl)acrylonitriles, and methyl 2-cyano-3-(5-phenylthio-2-thienyl)- and
2-cyano—3-(5—phenyIsulphonyl-Z-lhienyl)acrylatcs. The compounds were prepared
by treatment of S-phenyithio- and 5-phenylsulphonyl-2-thiophenaldehydes with
malonodinitrile and methyl cyanoacetate under the conditions of Knoevenagel
condensation (Scheme 1). 5-Phenylsulphonyl-2-thiophenaldehyde was obtained
by reacting 5-bromo-2-thiophenaldehyde with sodium benzencsulphinate in dimethyl-
formamide at 140°C, and S5-phenylthio-2-thiophenaldehyde was prepared from
S-bromo-2-thiophenaldehyde and sodium thiophenolate by a reaction in acetone
at room temperature.

The studied thiophene derivatives, i.e. 2-cyano-3-(5-phenylsulphonyl-2-thienyl)
acrylonitrile and methyl 2-cyano-3—(5-phenylsulphonyl-2-thicnyl)acrylale do not
react with N-nucleophiles (piperidine, morpholine, pyrrolidine) to give products
of substitution of the phenylsulphonyl group. Their reactions wcre carried out in
various solvents (sulpholane, dimethyl sulphoxide. ethanol. acetone, tetrahydro-
furan) and under a variety of reaction conditions (25—80°C, 2—24 h). A mixture
of products was formed from which, occasionally, unreacted substrate could be
recovered. It has been found, by monitoring the reactions spectrophotometrically,
that the last UV absorption band of 2-cyano-3-(5-phenylsulphonyl-2-thienyl)acrylo-
nitrile (A,,,x 344 nm) disappeared immediately upon the addition of the nucleophile,
but the band indicative of the formation of the expected substitution prcduct has not
appeared even after prolonged reaction time.

It is probable that, with furan type substrates, the determining tole in the nucleo-
philic substitution of the phenylsulphonyl group is played by the more electronega-
tive oxygen hetero atom, in the presence of which the electron defficiency at the
position 5 becomes more pronounced, as compared with the corresponding thio-
phene derivatives. Therefore, we have carried out reactions with S-nucleophiles
(sodium thiolates) with which the reactions took place readily. Apart from acetone,
sulpholane and dimethyl sulphoxide could be used as solvents, and in all cases the
yields of the products were was confirmed also by mass spectrometry.

EXPERIMENTAL

Electron spectra for 3. 10~ >—7. 10~ >M solutions in methanol were measured in 1 ¢cm cells with
the accuracy of +1 nm using a Specord UV VIS spectrometer.

5-Phenylsulphonyl-2-thiophenaldehyde

A mixture of sodium benzenesulphinate (0-1 mol) and 5-bromo-2-thiophenaldehyde (0-1 mol)
in dimethylformamide (300 ml) was heated at 130—140°C for 4—5 h. After cooling, the mixture
was poured into water (600 ml), the separated oil was extracted with chloroform, the extract
dried with anhydrous sodium sulphate and concentrated. Crystallization from ethanol gave
187 g (74:5%) of the title product, m.p. 72—73°C. For C;, HgO,S, (252-2) calculated: 52:367%,C,
3:20% H, 25-42% S; found: 52:41% C, 3:14% H, 25247 S.
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5-Phenylthio-2-thiophenaldehyde

A mixture of sodium thiophenolate (0:05 mol) and 5-bromo-2-thiophenaldehyde (0-05 mol)
in acetone (50— 100 mi) was stirred at room temperature for 2—3 h, filtered, decolorized with
charcoal, and concentrated. The crude product was recrystallized from ethanol to give 71 g
(65%) of material melting at 86—88°C. For C,,Hgz0S, (220-2) calculated: 59-99% C, 3-66% H,
29-12% S; found: 59-72% C, 3-55% H, 29-02% S.

2-Cyano-3-(5-X-2-thienyl)acrylonitriles (/a, 1b) and Methy) 2-Cyano-3-(5-X-2-thienylacry-
lates (/1a, 11b)

A solution of malonodinitrile (0-02 mol) in ether (JO ml), or methyl cyanoacetate (0-02 mol)
in ethanol (10 mi) was added to a solution of 5-X-2-thiophenaldehyde (0:02 mol) in the same
solvent. Ethanolic 10% sodium ethoxide (5— 10 drops) was added with stirring and the product,
separated during a reaction period of 2 h, was filtered and recrystallized from a suitable solvent.
Physico-chemical constants of thus prepared substances are given in Table I.

2-Cyano-3-(5-R-S-2-thienyl)acrylonitriles

A solution of a thiol (0-001 mol) in acetone was added to a mixture of 2-cyano-3-(5-phenyl-
sulphonyl-2-thienyl)acrylonitrile (0-001 mol) and anhydrous sodium carbonate (0:001 mol) in ace-
tone (20— 30 ml). Depending upon the nucleophilic reagent, the mixture was stirred for 0-5—3 h
during which time sodium benzenesulphinate separated. The mixture was filtered, the filtrate
treated with charcoal, concentrated and the product was crystallized from a suitable solvent.
For physico-chemical constants and elemental analyses of the prepared substances see Table 1.
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