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Recently, Wright and co-workers® reported a new series of potent analgesics of
novel chemical structure, N-fert-aminoalkylpropionanilide (A). The compounds in this
series are considered as analogs of methadone or isomethadone, in which the quate-
rnary carbon atom and one of the phenyl groups have been replaced by a nitrogen
atom. On the other hand, it is well known that the series of 2,2/~(3-tert-amino-1-
propenylidene)dithiophene (B)® have the same order of analgesic activities as that of
morphine and hence the thienyl group is presumably a pharmacological isoster of the
phenyl group in the field of analgesics.® These two facts prompted us to undertake
the synthesis of a series of 2-(N-ferf-aminoalkylacylamino)thiophene (C), which may be
considered as thiophene-analogs of the anilides (A), for analgesic testing.
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Chart 1.

The synthesis of the compounds was accomplished according to the route shown in
Chart 2. The compounds prepared are listed in Tables I, I, and M. Reduction of
2-nitrothiophene with stannous chloride according to the direction of Steinkopf® affor-
ded 2-aminothiophene hydrochloride as a double salt of stannic chloride. The salt was
directly treated with acetic anhydride, propionic anhydride and ethyl chloroformate in
the presence of alkali to yield acetyl, propionyl and ethoxycarbonyl amides respectively.
The amides were converted to the sodium or potassium salts with sodium hydride or
potassium metal, and the salts were condensed with the fert-aminoalkyl halides to give
the desired 2-(N-ferf-aminoalkylacylamino)thiophene (C).

The hydrochlorides of these compounds were submitted to the analgesic test. They
were tested according to the mouse hot plate method modified by Woolfe, Mac Donald
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and Eddy® and the results obtained are shown in Tables I, II and Il. Among these
compounds of this series, No. 11 was observed to have the activity approximately equal
to that of morphine and No. 12 showed the activity between those of meperidine and
codeine. The propionyl group attached to amine was apparently the most important
for the activity because several propionamides (Table II) had the analgesic activity
while all acetyl (Table I) and ethoxycarbonyl (Table II) amides were devoid of the
activity. Variation in the alkylene chain between the two nitrogen atoms affected
markedly the analgesic activity. The ethylene group was found to be the most effec-
tive for the activity while the propylene group caused to reduce the activity. This
structure-activity relationship in this series of compounds was similar to those in the
series of methadones and N-#ref-aminoalkylpropionanilide (A).

Experimental

2-(N-tert-Aminoalkylacetamido)thiophene——The K salts of 2-acetamidothiophenes were prepared
by heating with K metal (0.78 g.; 0.02 mole) and 2-acetamidothiophenes (2.28 g.; 0.02 mole) in 28 cc. of
anhyd. xylene at 120~130° for 2 hr. with stirring.

To this salts solution was added dropwise with stirring at 120° a solution of fert-aminoalkyl
chlorides (0.026 mole) in 14 cc. of anhyd. xylene and the mixture was kept at 120~130° for 2 hr.

After cooling, the reaction mixture was filtered and the inorganic salt washed with xylene. The
combined solution was extracted with 5% HCl. The extract was made alkaline with K,CO;, and the
oil separated was extracted with Et;0. After evaporation of the dried Et,O solution, the remaindal
syrup was purified by vacuum distillation.

2-(N-tert-Aminoalkylpropionamido)thiophene——To a hot solution of 2-propionamidothiophene
(3.1g.; 0.02mole) in 35cc. of xylene was added NaH (0.53 g,; 0.022 mole), and the mixture was heated
at 110~120° for about 2 hr. with stirring, when the white crystals of the Na salts of 2-propionamido-
thiophene were completely separated. To the Na salt suspension was added a solution of fer¢-amino-
alkyl chloride (0.026 mole) in 15 cc. of xylene and the reaction mixture was heated at 120~130° for
3 hr. with stirring. Then the mixture was worked up as described above to give the oily crude
amide which was purified by vacuum distillation.

Ethyl N-tert-Aminoalkyl-2-thiophenecarbamate—— To a solution of ethyl 2-thiophenecarbamate
(3.42g.; 0.02mole) in 25 cc. of anhyd. toluene was added NaH (0.53 g.; 0.022 mole) with stirring, and
then was refluxed for 1.5 hr. when the crystalline Na salt was completely separated. To the Na salt
suspension was added a solution of ferf-aminoalkyl chloride (0.026 mole) in 35cc. of xylene and the
heating of this mixture was continued for 2 hr. For the purification of the crude materials also was
used vacuum distillation in this case.

Summary
Acyl-derivatives of thienylaminoethyl (or propyl) amines have been synthesized.

Some of the compounds tested for analgesic activity showed the almost equal as
morphine.

(Received September 11, 1961)
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