178

KHIMIYA GETEROTSIKLICHESKIKH SOEDIN ENIL
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A number of alkylidene esters are synthesized from the corres-
ponding ketones and cyanoacetic ester, and treatment of the esters
with sulfur in the presence of a catalytic amount of diethylamine
gives 2-amino-3-ethoxycarbonylthiophene derivatives.,

One of our papers {1] describes the synthesis of
some 2-amino-3-ethoxycarbonylthiophene derivatives
by the Gewald method [2]. Continuing these researches,
we found that alkylidenecyanoacetic esters (I-VI) pre-
pared by a known method [3] from aromatic ketones
are readily converted by reaction with sulfur in the
presence of a catalytic amount of diethylamine, into
2-amino-3-ethoxycarbonyl-4-arylthiophenes* (VIII—-
XIII).

Furthermore, 2-amino-3-ethoxycarbonyl-4-methyl-
5-acetoxyethylthiophene (XIV) is obtained from aceto-
propyl acetate via the alkylidene derivative VII.

Reaction of I-VII with elemental sulfur evidently
first results in formation of mercapto derivatives
XVI, cyclizing to aminothiophenes VIII-XV via the
imines XVII which are tautomers of the latfer.
Secondary amines catalyze this process.

R’ COOC,H,
s s
C=C e —
Ve N (C,H), NH
r—cH, cn
1—vil
R'\ L00C,H; [ COOC, H, R COOC,H,
/c:c\ = — T
] cN Y R ST N,
R/ Ngy
Xvi XVIl Vil — XV

Formation of 2-amino-3-ethoxycarbonyl derivatives
of pyrrole [4] and furan [5] proceeds similarly.

The UV spectra of the 2-amino-3-ethoxycarbonyl-
thiophene derivatives obtained exhibit two absorption
maxima, one characteristic of thiophene derivatives
and having Ay, .5 at about 230 my [6], with a heightened
absorption intensity (lg € 4.3—4,48 instead of 3.9),
and the other in the 300 my region, and of somewhat
lower intensity. Evidently the observed bathochromic
effect is due to the presence of functional groups
conjugated with the thiophene ring, and interacting
between themselves. The IR spectra of all the com-
pounds investigated are found to contain absorption
bands characteristic of the thiophene ring, at 785
cm-1 (medium) and 1410 cm-1 (strong) [7].

*2-Amino-3-ethoxycarbonyl-4-(2', 5'-dimethoxy-
phenyl)thiophene (XV) is obtained without isolating
the alkylidene ester.

EXPERIMENTAL

Preparation of alkylidene esters (I-VI[}). A mixture
of 0.25 mole ketone, 28.3 g (0.25 mole) cyanoacetic
ester, 3.8 g NH,OAc, 6 g glacial AcOH, and 50 ml
benzene was refluxed under a Dean and Stark device
until water ceased to separate. The reaction products
were washed with water, the benzene distilled off,
and the residue vacuum-distilled (Table 1).

Synthesis of 2-amino-3-ethoxycarbonylthiophene
derivatives (VII-XIV), 0.16 mole alkylidene ester,
5.1 g (0.16 g at) finely ground S, 35 ml EtOH, and 6
ml Et,NH were stirred together until the solid sulfur
had dissolved, the homogeneous solution heated for
20 min on a water-bath, and left to cool, then the
crystals formed were filtered off (Table 2).

2~Amino-3-ethoxycarbonyl-4-(2', 5'~-dimethoxy-
phenyl)thiophene (XV). A mixture of 46.6 g (0.26
mole) 2, 5~dimethoxyacetophenone, 28.3 g (0.25 mole)
cyanoacetic ester, 3.85 g NH,OAc, 6 g glacial AcOH,
and 50 ml benzene was refluxed under a Dean and
Stark device, for 6 hr. The reaction products were
cooled, washed with water, and the solvent vacuum-
distilled off on a water-bath, 6.4 g (0.2 g at) S, 40
ml EtOH, and 8 ml Et;NH were added, and reaction
effected under the conditions previously described,
to give 66 g XV (82.8%), mp 100-101° (ex acetone).
Found: C 58.52; 58,57; H 5.56; 5.90; N 4.,42; 4.39;

S 10,29; 10.21%. Calculated for CsH,;NO,S: C 58.61;
H 5.57; N 4.56; S 10.43%.
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