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Abstract — The diazotization of vicinal alkyl aminothiophenecarboxylates
has been studied, 3-Amino compounds gave clear diazonium salls which
yielded the expected halo derivatives in the Sandmeyer and Schiemann condi-

tions, However, Z-amino compounds yielded self-coupling products.

In order to study the Ullmann reaction for the preparation of thiophenic xantones, thioxantones
and acridones, we were interesied in the syntheses of the three possible isomeric vicinal halo-
thiophenecarboxylic acids, easier than those described 1_7, in which not easy to handle lithium or
magnesium reagents are used.

We repori here the attempied synthesis of these compounds by hydrolysis of the corresponding
esters, which could be obtained by application of the Sandmeyer and Schiemann reaction to the
diazonium salts of the three isomeric vicinal alkyl aminothiophenecarboxylates, which are easily
available, The synthesis of methyl 3-hydrazmothiophene-2-carb0xylate8 and 3-mercaptothiophene
-2 and 4-carboxylic acids9 are the only examples described in ihe literature of the use of the
diazonium salts of thiophenic aminoesters.

In the case of the 3-aminothiophenes 1 and 2, the diazotization reaction followed the normal
course yielding clear and stable diazonium salt soluiions from which, the corresponding 3-halo
derivatives 3 -8 were obtained in acceptable yields, by treatment with cuprous chloride, cuprous
bromide or poiassium ilodide,

The fluore derivative 11 was obtained by thermal decomposition in boiling xylene of the tetra-
fluorcherate ?\_ or the hexafluorophosphate 10 compounds, obtained by adding the correspending
inorganic acid o the diazonium solutions of 1, However, methyl 3-fluorothiophene-4-carboxylaie
could not be obtained in the same manner, because it was not possible to isolate the solid diazo-

nium salis,
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The diazonium salt of ethyl 2-aminothiophene-3-carboxylate 12, unlike its isomers, could not
be submitted to the Sandmeyer and Schiemann reactions, since it coupled very fast with

unreacted 12 to yield the azo compound 13.
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The desired acids 14 -20 were obtained in nearly quantitative yield by alkaline hydrolysis of the

corresponding esiers 3-8 and 11,

EXPERIMENTAL

Melting points were determined en a Blichi melting point apparatus and are uncorrected. All the
new compounds gave satisfactory microanalytical data { +0.3%). Infrared spectra were recorded
on a Perkin-Elmer 257 spectrometer, v values in cm-l. 1H—NMR spectra were recorded on a
Varian EM-390 90 MHz spectrometer, using deuteriochlorcform or hexadeuteriodimethylsulpho -

xide (}é -%VQ) as solvents; signals are reported in & units with TMS as internal standard,

Alkyl aminothiophenecarboxylates

- 10
Methyl 3-aminothiophene-2-carboxylate 1, methyl 3-aminothiophene-4-carboxylate %]l, and

: 2
ethyl 2-aminothiophene-3-carboxylate ! were prepared according fo the literature procedures.

Methyl 3-halo({chloro, bromo or iodo) thiophene-2-carboxylates (3 -5)

Methyl 3-aminothiophene-2-carboxylate (9.4 g, 60 mmeol) was added gradually to a vigorously
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stirred 6M hydrochloric acid solution {25 ml} for the cases of chlore and iodo derivatives or
concentrated hydrobromic acid (20 ml) for the case of bromo derivative, The reaction mixture
was stirred for 30 min at room temperature and once cocled below 00 C (ice-sait bath}, and then
diazotised with sodium nitrite (4,2 g, 60 mmol) in water (10 mlj, The resuliing diazonium sait
wasg stirred for 1 h at this temperature and was poured at once onto a well stirred solution
of cuprous chloride (60 mmol in concentrated hydrochloric acid (25 ml)), cuprous bromide (60
mmol in concentrated hydrobromic acid (25 ml)) or potassium iodide (60 mmol in concentrated
hydrochloric acid {25 ml)), cooled below 0°C, The reaction mixture was heated at 60° C until
evolution of nitrogen had ceased and once cooled, and then repeatedly extracted with ether., The
ethereal extracis were washed with water, dried over magnesium sulfate and evaporated to dryness,
and the residue was purified by distillation and/or crystallizaticn.

The compounds ohtained following this procedure are shown in the Table.

Methyl 3-halo{chiore, bromo or iodo) thiophene-4-carboxylates (6 - 8)

These compounds were obtained as described above, starting from methyl 3-aminothicphene -4-

carboxylate (2), shown in the Table.

Methyl 3-fluorothiophene-2-carboxylate (L1)

To the cooled diazcnium salt solution, prepared as above, from methyl 3-aminothiophene-2-
carboxylate (60 mmol), a 36,6% tetrafluoroboric acid solution (18 ml) or a 60% hexafluoro-
phosphoric acid solution (20 ml) were added. The solid diazonium salt was filtered, washed with
the corresponding acid solution, methanol and ether and dried "in vacuo', under sulphuric acid to
yield respectively methyl 3-diazothiophene-2 carboxylate tetrafluoroborate {9) {¥Yield, 68 %;
mp 142-143° C (d)) and hexafluorophosphate (10} (Yield, 89%; mp 162-163°C (d)).

A well stirred suspension of compound @ or 10 (50 mmel) in dry xylene (100 ml) was heated for
4 h at 150-160°0 C, The solvent was removed and the residue treated with a 10% sodium
carbonate solution and extracied with ether. The ethereal extracts were washed with water,
dried with magnesium sulphate, evaporated and the residue was crystallized from ethanol (see

the Table}.

Diazotization reaction of ethyl 2-aminethiophene-~3-carboxylate {12)

Ethyl 2-aminothiophene-3-carboxylate (6.8 g, 40 mmol) in concentrated hydrochloric acid (50 ml)
wag diazotised as described above and from the clear diazonium =alt selution formed, a black-
violet solid precipitated spontaneously, This solid was filtered, washed with water and recrys-
tallized from ethanol to yield the self-coupling compound 13 (6.8 g, 60% yield). Mp 191-193° C
(d), IR (KBr): 3440, 3310 (NH,), 1710 (C=0), 1645 (N=N). Mass m/z M*, 353.

Hydrolysis of methyl 3.halothiophene-2-{or 4)-carboxylates

To a stirred solution of compounds 3 -8 and 11 {40 mmol) in ethanol (90 ml} a 1IN scdivm

hydroxide sclution (90 ml) was added. The mixture was refluxed for 30 min and the solvent
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evaporated, The residue was dissolved in water (100 ml) and acidified with a 10% hydrochloric

acid solution. The selid thus formed was filtered, washed with water, dried and recrystallized.

The compounds obtained according to ihis procedure are shown in the Table.

Analyiical data of new compounds

3 Cale, for C6H50102S : C, 40.79; H, 2.83; 5, 18,13
Found ..... i . 41,02; 2,63; 18, 40
11 Cale, for CGHSFOZS : C, 45.00; H, 3.13; 5, 20,00
Found ..v.vcvvanneas H 44, §2; 3. 30; 19, 87
: H H, 4,24; N, 11,90;
13 Calc for €, ,H, N0 S, C, 47.59; s
Found +uuveavarvaens : 47, 37; 4,19; 12,03;
990 Cale, for C_H.ClO.8 : C, 36.92; H, 1,85 5, 19,69
A 5 3 2
Found .. ..iiaeeresns : 36.69; 1,87; 19, 89
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