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S-(N-ALKYL-N-ACYL-AMINO)-THIOPHEN-2-CAR-
BOXYLIC ACID DERIVATIVES

The present invention is related to new 5-(N-alkyl-N-
acyl)-amino-thiophen-2-carboxylic acid derivatives of
the general formula I

wherein

R!is an alkyl group having from 1 to 5 carbon atoms,

R2 is an alkyl group having from 12 to 18 carbon
atoms,

R3is a hydrogen, an alkali ion or an alkyl group hav-
ing from 1 to 3 carbon atoms,
as well as process for producing the same and pharma-
ceutical preparations containing the same as active in-
gredient.

The hydrocarbon groups Rl, R? and R3 may be
straight or branched, saturated or unsaturated groups.
R! preferably are stragiht or branched saturated hydro-
carbon groups, in particular straight alkyl groups. R2
preferably are straight saturated or such hydrocarbon
groups with 12 to 18 carbon atoms having one olefine
doublebond.

The compounds according to the present invention
show interesting pharmacological properties. The new
compounds have both anti-inflammatory and lipid de-
creasing properties. The acylamino thiophen carboxylic
acids of the present invention have anti-inflammatory
activity both in vitro and in vivo. They furthermore
show an advantageous inhibation of the complement
system. Furthermore, they decrease the platelet aggre-
gation. These valuable pharmacological properties are
furthermore supplemented by a significant plaques re-
duction in animals, a decrease of the total cholesterol,
an increase of the a-lipoproteins and a reduction of the
B-lipoproteins.

Thus, the N-alkyl-N-acyl-amino-thiophen carboxylic
acid derivatives may in particular be used for the treat-
ment of inflammatory, arteriosclerotic and thrombotic
diseases. Their use in dosages ranging from 1 to 500
mg/kg, in particular 10 to 300 mg/kg and most prefera-
bly from 20 to 200 mg/kg.

The acylamino thiophen carboxylic acid derivatives
according to the present invention may be used as free
acids or as the alkali salts thereof or as the esters of
Ci.3-alcohols as active agent in pharmaceutical prepra-
tions together with usual carrier materials or dilluents.
Esters of alcohols with 1 to 3 carbon atoms are particu-
larly useful for oral administration.

The acylamino thiophen carboxylic acids and their
derivatives are mostly produced by processes the chem-
ical reaction whereof is known as such. The starting
materials of the present process are the known carbox-
ylic acid amides of the general formula 11

1]

R!—CO-—NH s

I

wherein R! has the same meaning as in formula I The
compounds of formula II are alkylated at the nitrogen
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atom in accordance with the chemical reaction de-
scribed by W. STEINKOFF, Liebigs Ann. vol. 403, p.
17. According to the present invention, the sodium
there used is preferably substituted by sodium hydride
and the reaction is carried out in a polar aprotic solvent
such as methyl ethyl ketone or dimethylformamide. The
addition of an alkali methy! iodide is preferred when
using slowly reacting halogenides. The resulting prod-
uct are compounds of the general formula III

1]

Rl—CO—-Il\J S

III

R2
wherein R!and R2 have the same meaning as in formula

I. These compounds then are further converted into the
aldehydes of the general formula IV

L X

Rl—co—rlq S

v

CH=0
RrR2

wherein R1and R? have the same meaning as in formula
I, applying reaction conditions usual for the FILS-
MEYER formylation. When oxydizing the aldeliydes
of formula IV with usual oxydiziig agents such as po-
tassium permanganate in an aqueous organic solvent,
the new acids of formula I

Rl—CO—NJE—/“—COOR3
S

"

wherein R3 is hydrogen, are obtained. .

The free acids of formula I (R3=H) may be con-
verted to their alkali methyl salts wherein R3 is alkali,
by subjecting the acids to reaction with an alkali methyl
hydroxide or carbonate in an aqueous or alcoholic-
aqueous solvent and recovering the salts by evaporating
the resulting solution.

The salts of formula I wherein R3is an alkali, may be
converted into the corresponding esters of formula I
with R3 being an Ci_3-alkyl, by alkylating the salts with
a alkyl halide or a similar alkylating agent having the
formula V

R3I-X -V
wherein R3 is a straight or branched C.3-alkyl group
and X is a halogen such as Cl, Br, J or another usual
group readily split of during alkylation, in a polar
aprotic solvent. On the other side, esters of the formula
I wherein R31is alkyl, may also be produced by subject-
ing the acids of formula I with R3 being hydrogen or
their alkali salts with R3 being alkali, at first to reaction
with thionyl chloride, possibly in an organic solvent,
and further reaction with an alcohol of the formula
R3—OH, R3 having the same meaning as in formula I

Suitable substituted acid amides of formula II are for
instance:

N-(2-thienyl)-acetamide,
N-(2-thienyl)-propionic acid amide,
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N-(2-thienyl)-butyric acid amide,
N-(2-thienyl)-valerianic acid amide,
N-(2-thienyl)-capronic acid amide.

For preparing the compounds of formula III from the
compounds of formula II there may be used as alkylat-
ing agent of formula R2—X for instance:
bromododecane, bromotridecane, bromotetradecane,
bromopentadecane, bromohexadecane, bromohepta-
decane, bromooctadecane - and the corresponding
chloro and iodo compounds.

The full synthesis is further explained with some of
the compounds III and IV and the resulting final com-
pounds of formula 1. Melting points given in the follow-
ing examples have been determined by means of a Bii
chi-510-melting point determining apparatus and are
not corrected melting points. IR-spectra have been
determined by means of a Perkin-Elmer 257 and the
mass spectra by means of a Varian MAT-311A (70 eV).

EXAMPLE 1

N-hexadecyl-N-(2-thienyl)-acetamide. 21 g N-(2-
thienyl)-acetamide are dissolved in 150 cc. anhydrous
methylethylketon. 3.6 g of sodium hydride are added to
this solution. After termination of hydrogen formation,
38.9 g of chlorohexadecane and 44.7 g of dry sodiumio-
dide are added thereto and the reaction mixture is
heated to boiling for 24 hours. The reaction mixture is
evaporated in a vacuum and the residue is treturated
with water and ether. The ethereal layer is separated,
washed with water and dried over Na;SO4. The solvent
is evaporated and the residue is purified chromato-
graphically on a column of silicic acid gel using hexan-
/ethyl acetate as eluant.

Yield: 28 g (51% of the theoretical), m.p.: 34°-36° C.
IR (KBr): 1675 cm—1

EXAMPLE 2

N-hexadecyl-N-(2-thienyl)-propionic acid amide. 7.9
g of sodium hydride are added to a solution of 46.5 g of
N-(2-thienyl)-propionic acid amide in 600 cc. of anhy-
drous dimethylformamide (DMF). The mixture is
stirred until termination of hydrogen formation. There-
after, 78 g of chlorohexadecane and 9 g of dry sodium
iodide are added thereto and the reaction mixture is
heated to 80° C. for 24 hours. After cooling, the reac-
tion mixture is poured upon water, the mixture is ex-
tracted with ether and the ethereal layer is washed with
water and dried over Na;SO4. The ether is evaporated
in a vacuum and the residue is purified chromatographi-
cally on a column of silicic acid gel using hexane/ethyl
acetate as eluant.

Yield: 75 g (66% of the theoretical), m.p.: 36° C. IR
(KBr): 1680 cm—1

EXAMPLE 3

N-hexadecyl-N-(2-thienyl)-butyric acid amide. 8.6 g
of sodium hydride are added to a solution of 55 g of
N-(2-thienyl)-butyric acid amide dissolved in 600 cc. of
anhydrous DMF. The mixture is stirred until termina-
tion of hydrogen formation. Thereafter, 84.7 g of chlo-
rohexadecane and 9.7 g of sodium iodide are added
thereto and the reaction mixture is heated to 80° C. for
24 hours. After cooling, the reaction mixture is poured
into water, the mixture is extracted with ether, the ethe-
real layer is separated, washed with water and dried
over NapSOs. The ether is evaporated in a2 vacuum and
the residue is purified chromatographically on a column
of silicic acid gel using hexan/ethyl acetate as eluant.
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Yield: 78 g (61% of the theoretical), m.p.: 36° C. IR
(KBr): 1675 cm—!

EXAMPLE 4

N-(5-Formyl-thien-2-yl)-N-hexadecyl-acetamide. 27
g of N-Hexadecyl-N-(2-thienyl)-acetamide are dis-
solved in 22 cc. of anhydrous DMF and 14 g of phos-
phorus oxychloride are added dropwise thereto under
cooling with ice, thereby avoiding increase of the tem-
perature of the reaction mixture above 20° C. Stirring is
continued for 1 hour at 20° C. and the reaction mixture
finally is stirred for 3 hours at 80° C. Ice is added to the
reaction mixture and 5 N soda lye is added thereto until
reaching a pH of 6. The resulting mixture is extracted
with ether, the ethereal phase is separated, washed with
water and dried over NaySOg4. The ether is separated
and the residue is purified chromatographically on a
column of silicic acid gel using hexane/ethyl acetate as
eluant.

Yield: 25 g (86% of the theoretical), m.p.: 53° C.

EXAMPLE 5

N-(5-Formyl-thien-2-yl)-N-hexadecyl-propionic acid
amide. 75 g of N-hexadecyl-N-(2-thienyl)-propionic
acid amide are dissolved in 59 cc. of anhydrous DMF
and 36.7 g of phosphorus oxychloride are added thereto
dropwise with ice cooling such that the temperature of
the reaction mixture does not increase above 20° C.
Stirring is continued for 1 hour and 20° C. and the reac-
tion mixture finally is heated 3 hours to 80° C. Ice is
added to the reaction mixture and 5 N soda lye is added
until reaching a pH of 6. The resulting mixture is ex-
tracted with ether, the ethereal layer is separated,
washed with water and dried over Na3SOg. The desired
final product crystallizes at low temperature from the
ethereal solution.

Yield: §7.8 g (72% of the theoretical), m.p.: 78° C.

EXAMPLE 6

N-(5-Formyl-thien-2-yl)-N-hexadecyl-butyric  acid
amide. 78 g of N-hexadecyl-N-(2-thienyl)-butyric acid
amide are dissolved in 59 cc. of anhydrous DMF and
36.7 g of phosphorus oxychloride are added thereto
with ice cooling such that the temperature of the reac-
tion mixture does not rise above 20° C. Stirring is con-
tinued for 1 hour at 20° C. and the mixture is finally
heated for 3 hours to 80° C. Ice is added to the reaction
mixture and 5 N soda lye is added until reaching a pH of
6. The mixture is extracted with ether, the ethereal layer
is separated, washed with water and dried over Naj.
SO4. The desired final product crystallizes from the
ethereal solution upon cooling to low temperature.

Yield: 58 g (70% of the theoretical), m.p.: 66°-67° C.

As described in Examples 4 to 6 there are further
produced:
N-(5-formyl-thien-2-y1)-N-hexadecyl-valerianic

amide,
N-(5-formyl-thien-2-y1)-N-hexadecyl-capronic acid am-

ide.

acid

EXAMPLE 7
N-Acetyl-N-hexadecyl-5-amino-thien-2-yl-carboxy-
lic acid. 25 g of N-(5-formyl-thien-2-yi)-N-hex-

adecylacetamide are dissolved in 20 cc. of pyridine. A
solution of 6.7 g of potassium permanganate in 90 cc. of
pyridine and 40 cc. of water is added with stirring and
cooling such that the temperature of the reaction mix-
ture does not rise above —3° C. Stirring is continued
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until all of KMnQOy4 has been reacted. Thereafter, the
solvents are distilled off, the residue is triturated with
dilute hydrochloric acid and the mixture is extracted
with chloroform. The chloroform layer is separated,
washed with water and dried over NaySO4. The solvent
is evaporated and the resulting crude product is purified
chromatographically on a column of silicic acid gel
using chloroform as eluant.
Yield: 8.4 g (32% of the theoretical), m.p.: 82° C. MS
(m/e): 409 (42%); 367 (100%); 156 (31%); 43 (13%).

EXAMPLE 8

N-Hexadecyl-N-propionyl-5-amino-thien-2-yl-car-
boxylic acid. 57.8 g of N-(5-formyl-thien-2-y1)-N-hex-
adecyl-propionic acid amide are dissolved in 300 cc. of
pyridine. A solution of 14.6 g of KMnOy in 198 cc. of
pyridine and 85 cc. of water is added with stirring and
cooling such that the temperature of the reaction does
not rise above —3° C. Stirring is continued until all of
KMnQO4 has been reacted. Thereafter, the solvent is
distilled off, the residue is triturated with dillued acid
and the mixture is extracted with chloroform. The chlo-
roform layer is separated, washed with water and dried
over Na;SOg. The solvent is evaporated and the result-
ing crude product is purified chromatographically on a
column of silicic acid gel using chloroform as eluant.

Yield: 14.5 g (24% of the theoretical), m.p.: 88°-89°
C. MS (m/e): 423 (20%); 367 (100%); 156 (24%).

EXAMPLE 9

N-Butyryl-N-hexadecyl-5-amino-thien-2-yl-carboxy-
lic acid. 58 g of N-(5-formyl-thien-2-y1)-N-hexadexyl-
butyric acid amide are dissolved in 300 cc. of pyridine.
A solution of 13.9 g of KMnOg4 in 177 cc. of pyridine
and 82 cc. of water are added thereto dropwise with
stirring and cooling such that the temperature of the
reaction mixture does not rise above —3° C. Stirring is
continued until all of KMnO4 has been reacted. The
solvents are distilled off, the residue is tritnated with
dillued hydrochloric acid and the reaction mixture is
extracted with chloroform. The chloroform layer is
separated, washed with water and dried over Na;SOa.
The solvent is evaporated and the remaining crude
product is purified chromatographically on a column of
silicic acid gel using chloroform as eluant.

Yield: 10.0 g (17% of the theoretical), m.p.: 79°-81°
C. MS (m/e): 437 (14%); 367 (100%); 156 (17%); 71
(16%).

As described in Examples 7 to 9 there are further
more produced:
N-Hexadecyl-N-valeryl-5-amino-thien-2-yl-carboxylic

acid,
N-Hexadecyl-N-hexanoyl-5-amino-thien-2-yl-carboxy-

lic acid. ’

EXAMPLE 10

Sodium salt of N-acetyl-N-hexadecyl-5-amino-thien-
2-yl-carboxylic acid.

N-Acetyl-N-hexadecyl-5-amino-thien-2-yl-carboxy-
lic acid as dissolved in ethanol and neutralized with
alcoholic soda lye. The mixture is evaporated to dry-
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6
ness in a vacuum and the solid residue is powdered. IR
(KBr): 1575, 1670 cm—1.

As described in Example 10 there are produced the
sodium salt of the following acids: ,
N-Hexadecyl-N-propionyl-5-amino-thien-2-yl-carboxy-

lic acid,
N-Butyryl-N-hexadecyl-5-amino-thien-2-yl-carboxylic

acid,
N-Hexadecyl-N-valeryl-5-amino-thien-2-yl-carboxylic
acid,
N-Hexadecyl-N-hexanoyl-5-amino-thien-2-yl-carboxy-
lic acid.

EXAMPLE 11

N-Hexadecyl-N-propionyl-5-amino-thien-2-yl
boxylic acid methyl ester.

1 g of the sodium salt of N-hexadecyl-N-propionyl-5-
amino-thien-2-yl-carboxylic acid are suspended in 20 cc.
of acetone. 0.8 g of methyl iodide are added dropwise
thereto. The mixture is refluxed for 5 hours, the solvent
is distilled off and the residue is dissolved in chloroform.
The chloroform solution is washed consecutively with
an aqueous solution of NaHCOj; and water and thereaf-
ter is dried over NazSQj4. The solvent is distilled off and
the residue is purified chromatographically on a column
of silicic acid gel using hexane/ethyl acetate as eluant.

Yield: 0.2 g (20% of the theoretical), m.p.: 52° C. IR
(KBr): 1710 and 1665 cm—1. MS (m/€): 437 (23%); 406
(1%); 381 (100%); 170 (25%).

What we claim is:

1. 5-(N-Alkyl-N-acyl-amino)-thiophen-2-carboxylic
acid derivatives having the general formula I

car-

wherein

R1is an alkyl group having from 1 to 5 carbon atoms,

R2is an alkyl group having from 12 to 18 carbon atoms,

R3 is hydrogen, alkali or an alkyl group having from 1
to 3 carbon atoms.

2. 5-(N-Acetyl-N-hexadecyl)-amino-thien-2-yl car-
boxylic acid and the pharmarceutically compatible salts
and esters thereof according to claim 1.

3. 5-(N-Hexadecyl-N-propionyl)-amino-thien-2-yl
carboxylic acid and the pharmaceutically compatible
salts and esters thereof according to claim 1.

4. 5-(N-Butyryl-N-hexadecyl)-amino-thien-2-yl car-
boxylic acid and the pharmaceutically compatible salts
and esters thereof according to claim 1.

5. 5-N-Hexadecyl-N-valeryl)-amino-thien-2-yl car-
boxylic acid and the pharmaceutically compatible salts
and esters thereof according to claim 1.

6. 5-N-(Hexadecyl-N-hexanoyl)-amino-thien-2-yl
carboxylic acid and the pharmaceutically compatible

salts and esters thereof according to claim 1.
E I S *
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