Compounds VIIa-c were treated with hydrogen chloride in dioxane at 20°C for 1 h, after
which ether was added to precipitate ITa-c, which were purified by reprecipitation from
alcohol by the addition of ether.

Compound VIId was dissolved in alcohol, an alcohol solution of HCl and ether were added
successively, and the precipitated IId was recrystallized from alcohol.
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NEW METHODS FOR THE SYNTHESIS OF AMIDES OF BENZO[b]THIOPHENE-2-
CARBOXYLIC ACID '

V. L. Savel'ev, T. G. Afanas'eva, UDC 547.733.735.07
and V. A. Zagorevskii

The reaction of 3~bromothiocoumarin with nitrogen bases, during which the thio-
coumarin system is converted to a benzothiophene system, was studied. A new method
for the synthesis of amides of benzo[b]thiophene-2-carboxylic acid is proposed.

In contrast to 3-halocoumarins, little study has been devoted to the reaction of 3-halo-
thiocoumarins with nucleophilic reagents. Only a communication [1] that 3-bromothiocoumarin
(I) is converted to benzo[b]thiophene-2-carboxylic acid (II) when it is heated with a solu-
tion of potassium hydroxide is available. No information on the reaction of 3-halothio-
coumarins with nitrogen bases is available in the literature.

We carried out the reaction of 3~bromothiocoumarin I with ammonia in dimethyl sulfoxide
(DMSO) at 20°C with a number of amines in refluxing absolute benzene; the corresponding
amides (III) of benzo[blthiophene~2-carboxylic aecid as the only products in all cases (ex~
cept for the reaction with piperidine).

B HNRR’ [:::[CuzcmCONRR' EiiI[:_TL
) SH X5 “CONRR’

1 1Y Hta-h

III a R=R'=H; b R=H, R'=n-CHs; ¢ R=H, R'=CsH;CH,; d R+R’'=—(CH,),—;
e R+R'=—(CHp)s—; f R+R’=CH;CH,OCH,CH;; g R+R’=CH,CH,N (CH;)CH,CH;

h R=H, Rj=CHzCHzCHzNCHgCHzOCHQCHz
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TABLE 1. Benzo[b]thiophene-2-carboxylic Acid Amides (IITa-

h)
Com-Reac= b | Found, * | Empirical Calc., | Yield,
tion Rfa mp, *CYs e . 07
pound gme. N s formula N | s o
lia | 48 | 015 | 174—176 | 80 | 180 | CoH;NOS 79 {181 | 70
(1764)
b | 5 {02 | 98995 | 62 | 135 | CisHiNOS 60 | 137 | 86
e | 10 | 042 | 145146 | 52 | 118 | CiHisNOS 52 | 120 | 72
(1421434
md | 7 [o21 ] 9395 | 61 | 138 | CisHiNOS 61 139 | 76
Me | 5|03 |123-125 | 57 | 133 | CuHsNOS 57 | 131 | 82
_ (1259)
me| 6oz | 97—985 | 57 | 128 | CisHaNO:S 57 | 180 | 97
(99—9954) _
migd| 6 | 046 | 254957 | 94 | 106 | CuHiCINOSE | 94 | 108 | 81
(269—271%)
mh | 5 | 047 | 115117 | 92 | 105 | CicHuN:OsS 92 | 104 | 83

2Tn chloroform for IIIa, g, h, and in benzene for IIIb-f.
bThe melting points of amides ITIIa~h that we obtained from
3~-bromocoumarin (I) and acid chloride V were completely
identical. CCompounds IIIb, d, e were recrystallized from
707 alcohol, IIIc was recrystallized from alcohol, IIIf was
recrystallized from petroleum ether, and IITh was recrystal-
lized from benzene—heptane, dpydrochloride. ©Found: Cl
12.1%. Calculated: Cl 11.9%.

In the case of the reaction with piperidine amide IIJe is formed in a mixture with a
small amount of 4-piperidinothiocoumarin [according to the results of thin-layer chroma-
tography (TLC)], from which the amide is separated by crystallization from 70% alcohol. It
is interesting to note that a complex mixture of products, from which 3-piperidino-2,3-
dihydrobenzofuran~2-carboxylic acid piperidide, «,B-dipiperidino-o-hydroxycinnamic acid
piperidide, and 3- and 4-piperidinocoumarins, in addition to benzofuran-2-carboxylic acid
piperidide, were isolated, is formed in the reaction of 3-bromocoumarin with piperidine un-
der similar conditions [2]. This difference between 3-bromothiocoumarin (I) and 3~bromo-
coumarin can probably be explained by the higher rate of cyclization (because of the high
nucleophilicity of the thiophenoxide ion) of the intermediate o-mercapto-a~bromocinnamic
acid piperidide (IV) to amide IIIe as compared with the cyclization of the intermediate
o-hydroxy-o-bromocinnamic acid piperidine.

The structure of amides IIIa-h was confirmed by the UV spectral data and independent
synthesis by reaction of benzo[b]thiophene-2-carboxylic acid chloride (V) with ammonia and
the corresponding amines in absolute benzene by the method in [3].

As in the case of the UV spectrum of acid II, two absorption maxima at 227-230 and 277-
287 nm are observed in the UV spectra of amides IIIa-h.

Compounds with fungicidal, local anesthetic, analgetic, and anticonvulsant activity
have been found among various amides of benzothiophene-2-carboxylic acid, which up until now
have been obtained from acid II or its chloride (V): some of these compounds act as CNS anti=-
depressants and depressants [3-6]. Our proposed method for the synthesis of benzothiophene-
2-carboxylic acid amides from 3-bromothiocoumarin may therefore be of definite preparative
interest.

EXPERIMENTAL

The UV spectra of alcohol solutions of the compounds (2.5+107°-5:10"° M) were recorded
with a Perkin—Elmer 402 spectrometer. The course of the reactions and the purity of the
compounds obtained were monitored by TLC on activity IV aluminum oxide with chloroform or
benzene as the solvent.

Acid II was obtained from 3-bromothiocoumarin (I) bythe method in [1]. UV spectrum, Apgax
(log €): 230 (4.24), 241 (inflection), 277 (inflection), and 284 nm (4.12). Acid chloride
V was obtained by the method in {7].

Benzothiophene~2-carboxylic Acid Amides (IIIa-h). A) A solution of 0.6 g (2.5 mmole)
of bromide I in 7 ml of absolute DMSO was saturated with ammonia in the course of 30 min,
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after which the mixture was allowed to stand at 20°C for 48 h. It was then diluted with wa-
ter, and the precipitate was removed by filtration, washed with warm water, and recrystal-
lized from benzene to give amide IIIa. UV spectrum, Apax (log €): 228 (4.36), 245 (4.32),
279 (inflection), and 287 nm (4.33).

B) A 12.5-mmole sample of the corresponding amine was added to a solution of 0.6 g
(2.5 mmole) of bromide I in 15 ml of absolute benzene, and the mixture was refluxed for
5-10 h until starting I vanished. It was then cooled. In the case of IIIc the precipitate
was removed by filtration, washed with water, and recrystallized from alcohol (an additional
amount of substance was isolated from the benzene solution after washing with 10% hydro-
chloric acid and water and evaporation). In the remaining cases the precipitated amine
hydrobromide was removed by filtration and washed with benzene, and the combined solutiens
were washed with 10% hydrochloric acid and water and evaporated. The crystalline residues
were recrystallized from a suitable solvent; oily IIlg was converted to the hydrochloride
by treatment with an ether solution of hydrogen chloride. The hydrochloride was purified
by precipitation from alcohol by the addition of ether.

Data for amides IIIa-h are presented in Table 1.
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