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Description

As described in two own prior, published German patent applications 29 34 746 and 29 50 478,
5- and 4.5- substituted w-{2-oxo-4-imidazolin-1-yl) alcanoic acids as well as their salts and esters have
valuable pharmacological properties such as antithrombotic, antiarteriosclerotic, antiinflammatory and
analgetic properties.

The present invention refers to new N-substituted w-{2-oxo-4-imidazolin-1-yl) alcanoic acid
derivatives having the general formula |

0

A

N—(CH) ~COOR! ,

R3 R4

R2-N

wherein

n is an integer ranging from 1 to 10, preferably ranging from 6 to 8,

R! represents hydrogen, an alkali metal ion or a straight or branched hydrocarbon group having
from 1 to 6 carbon atoms or the benzyl group,

R? is —(CH,),,—R, m being O, 1 or 2,

R, R® and R#, which may be identical or different from each other, represent hydrogen (with the
exception of R if m is zero), the unsubstituted phenyl group or the phenyl group substituted by one or
several identical or differing substituents selected from the group consisting of halogen (in particular

chiorine or fluorine), CH;—, CH;0—, —CH,, at least one of R, R® and R* being a phenyl group or the
phenyl group substituted by one or several identical or differing substituents selected from the group of
halogen, —CH,, CH,0—, —CF;.

The present invention further refers to processes for producing the same.

The new compounds show interesting pharmacological properties such as antiallergic, anti-
asthmatic, antithrombotic, antiarteriosclerotic and antiinflammatory properties. They furthermore show
antagonistic activity in respect to some physiological processes regulated by PAF (platelet activation
factor) as well as excellent compatibility by the stomach and may therefor in particular used for the
treatment of thrombotic, allergic, asthmatic and arteriosclerotic as well as inflammatory diseases with
at the same time favourable gastrointestinal properties. Futhermore, the compounds of formula | have a

- low toxicity. They furthermore may be produced in combination with anticoagulantia, in particular with
heparin and heparinates.

The new N-substituted c-(2-oxo-4-imidazolin-1-yl) alcanoic acid derivatives in the form of the free
acids or of the salts thereof with pharmacologically compatible bases or as esters thereof may be used
as active ingredients in drugs together with usual carrier materials or diluents.

The compounds of general formula | according to the present invention are used in dosages
ranging from 0.1 to 100 mg/kg, in particular 1 to 50 mag/kg.

The compounds according to the present invention are produced according to the invention in
that a 4-imidazolin-2-one of the general formula I

wherein R?, R® and R* have the same meaning as in formula |, which may be produced by known pro-
cesses usual in the chemistry of heterocyclic compounds from isocyanates and a-aminoketones or,
respectively, from benzoketones with substituted ureas, is subjected to reaction with an alkylating
agent of the general formula 1l
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X—(CH,),—COOR! n

wherein n and R? have the same meaning as in formula | and X is a halogen atom, in an organic solvent
such as acetone, methyl ethyl ketone, dimethylformamide with the addition of an auxiliary base such as
sodium hydride, possibly in the presence of alkali metal iodide as catalyst. )

The resulting esters of formula | may converted into the corresponding alkali metal salt of formula
| {(R" = alkali metal) in usual manner for instance by reaction with an alkali metal hydroxide in an
aqueous, alcoholic or alcoholethereal solvent and by subsequent addition of a mineral acid into the acid
of formula | {R' = H).

In another way the acids of formula | (R =H) and the alkali metal salts thereof of formuia |
(R? = alkali metal) may be converted into the esters of formula | (R! = C,_g-alkyl or benzyl) in manners
usual in organic chemistry, for instance by the treatment of the compounds of formula | with a solution
of hydrochloric acid in the corresponding alcohol or by subjecting the acid or the salt of formula | to
reaction with thionyl chloride and subsequent reaction with the corresponding alcohol.

The compounds of formula | may also be produced by subjecting an w-(2-oxo-4-imidazolin-1-yl)-
alcanoic acid or a derivative thereof having the general formula IV

HNT N—(CH ) ~COOR' v

R3 R4

wherein R, R? and R have the same meaning as in formula |, which may be produced by the synthesis
described in the German patent application 29 50478, to reaction with an alkylating agent of
formula V

RZ—Y

wherein Y has the same meaning of X in formula lll or Y is another usual favourable group to be split
off, for instance the N,-group or the radical or a sulphuric acid ester, in particular of a sulphuric acid
lower alkyl ester. - | gl >

Substituted phenyl groups R? (or, respectively, R), R® and R* are for instance: 2-fluorophenyl,
3-fluorophenyi, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chiorophenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2.5-dimethoxyphenyi, 3.4-dimethoxyphenyl, 3.4.5-trimethoxy-
phenyl, 2-methylphenyl, 3-methyiphenyl, 4-methylphenyl, 2-trifluoromethylphenyl, 3-trifluoromethyi-
phenyl, 4-trifluoromethylphenyl.

Alkylating agents of formula il are for instance the esters of the following w-halogeno alcanoic
acids:

chloroacetic acid, bromoacetic acid, iodoacetic acid, 3-chloropropionic acid, 3-bromopropionic
acid, 3-iodopropionic acid, 4-chlorobutyric acid, 4-bromobutyric acid, 4-iodobutyric acid, 5-chloro-
valeric acid, 5-bromovaleric acid, 5-iodovaleric acid, 6-chlorocapronic acid, 6-bromocapronic acid, 6-
iodocapronic acid, 7-chloroenanthic acid, 7-bromoenanthic acid, 7-iodoenanthic acid, 8-chlorocaprylic
acid, 8-bromocaprylic acid, 8-iodocaprylic acid, 9-chloropelargonic acid, 8-bromopelargonic acid, 9-
iodopelargonic acid, 10-chlorocaprinic acid, 10-bromocaprinic acid, 10-iodocaprinic acid, 11-chloro-
undecanoic acid, 11-bromoundecanoic acid, 11-iodoundecanoic acid.

Examples for the alkylating agents of formula V are:

Diazomethane, dimethylsulfate, chloromethane, bromoethane, iodomethane, chiorethane, bromo-
ethane, iodoethane, benzylchloride, benzylbromide, benzyliodide, phenylethyichloride, phenylethyl-
bromide, phenylethyliodide as well as those substituted benzyl- and phenylethyl halogenides corres-
ponding to R.

The alcohols R'OH preferably are such alcohols with straight or secondary branched saturated
hydrocarbon groups with 1 to 6 carbon atoms such as methanol, ethanol, propanol, isopropanol, bu-
tanol, pentanol, hexanol as well as benzylalcohols.
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The new compounds of formula | may be administered orally or by injection or rectally as sui’gable
pharmaceutical products which may be solid or liquid, in the form of suspensions or solut'lons.
Examples for such pharmaceutical products are tablets, powders, capsules, granules, ampoules, sirups
and suppositories. . _

The production of the compounds according to the present invention are further illustrated in the
following examples. .

The given melting points have been determined on a BUCHI 510 melting point determination ap-
paratus and are not corrected. The IR-spektra have been determined on a PERKIN ELMER 257 and the
mass spektra on a VARIAN MAT—311 A (70¢eV).

Example 1

[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] acetic acid ethyl ester

1.5 g of sodium hydride (80% suspension in mineral oil) are washed with n-pentane and added to
a mixture of 13.5g 1-(4-chiorophenyl)-5-phenyl-4-imidazolin-2-one and 100 cc. of anhydrous
dimethylformamide (DMF). The mixture is stirred at room temperature and heated to 60°C with
continuation of stirring towards the end of hydrogen formation. Thereafter, 6.2 g of chloroacetic acid
ethyl ester and 1.5 g of sodium-iodide (NaJ) are added and the mixture is heated to 80°C for 8 hours.
After cooling, the reaction product is diluted with water, extracted with ether, the ether phase is
washed consequetively with water, with 5% NaHCO, solution and again with water. The ethereal solu-
tion is dried over Na,SO,, the solvent is distilled off in a vacuum and the residue is purified chroma-
tographically on silicic acid gel using chioroform as eluant.

Yield: 14.5g. Fp. 96 to 97°C.

IR: (in KBr): 1755 and 1700 cm™,

Example 2

7-[3-(4-Chlorophenyl)-2-oxo-4-phenyi-4-imidazolin-1-yl] enanthic acid ethyl ester

The product is obtained as described in example 1 from 1.35 g NaH (80% suspension in mineral
oil), 12.2 g of 1-{4-chlorophenyl)-5-phenyi-4-imidazolin-2-one, 100 cc. of DMF, 8.7 g of 7-chloro-
enanthicacid ethyl ester and 1.356 g of NaJ. Eluant in chromatographic purification: hexane/ethyl
acetate.

Yield: 15.7 g (oil)
IR (film): 1735 and 1700 cm™".

Example 3

7-(3-ethyl-4.5-diphenyl-2-oxo-4-imidazolin-1 -yl) enanthic acid ethyl ester
The product is obtained as described in example 1 from 2.1 g of NaH (809% suspension in mineral

oil), 18.5g of 1-ethyl-4.5-diphenyl-4-imidazolin-2-one, 140 cc. of DMF, 13.5 g of 7-chloroenanthic
acid ethyl ester and 2.1 g of NaJ.

Yield: 14.5 g (oil)
IR (film): 1735 and 1690 cm™".

Example 4

8-(3.4-Diphenyl-2-oxo-4-imidazolin-1-yl)-caprylic acid methyl ester

The product is produced as described in example 1 from 2.34 g of NaH (80% suspension in
mineral oil), 18.5 g of 1.5-diphenyl-4-imidazolin-2-one, 160 cc. of DMF, 18.5 g of 8-bromocaprylic acid
methyl ester and 2.34 g of NaJ.

Eluant in chromatographic purification: hexane/ethyl acetate.

Yield: 14 g, Fp. 45 to 47°C.

IR (film): 1740 and 1695 cm™".

Example 5

8-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yi] caprylic acid methyl ester

The product is produced as described in example 1 from 2.4 g of NaH (80% suspension in minera
oil), 21.6 g of 1-(4-chlorophenyl)-5-phenyl-4-imidazolin-2-one, 160 cc. of DMF, 19.0 g of 8-bromo-
caprylic acid methyl ester and 2.4 g of NaJ.

Yield: 33 g (oil)

IR (film): 1740 and 1700 cm™".
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Example 6

8-[2-0xo0-4-phenyl-3-(3-trifluoromethylphenyi)-4-imidazolin-1-yl] caprylic acid methyl ester

The product is produced as described in example 1 from 1.41 g of NaH (80% suspension in
mineral oil), 14.3 g of 5-phenyl-1-(3-trifluoromethylphenyl)-4-imidazolin-2-one, 100 cc. of DMF,
11.1 g of 8-bromocaprylic acid methyl ester and 1.41 g of NaJ. :

Eluant in chromatographic purification: hexane/ethyl acetate.

Yield: 7.0 g (oil)

IR (film): 1740 and 1700 cm™".

Example 7

8-[3-(4-Methoxyphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid methyl ester

The product is produced as described in example 1 from 2.4 g of NaH (80% suspension in mineral
oil), 21.3 g of 1-(4-methoxyphenyl)-5-phenyl-4-imidazolin-2-one, 160 cc. of DMF, 19 g of 8-bromo-
caprylic acid methyl ester and 2.4 g of NaJ.

Eluant in chromatographic purification: hexane/ethy! acetate.

Yield: 18.9 g {oil)

IR (film) 1740 and 1695 cm™".

Example 8

8-[3-(4-Methylphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yllcaprylic acid methyl ester

The product is produced as described in example 1 from 2.25 g of NaH (80% suspension in
mineral oil), 18.7 g of 1-(4-methyiphenyl)-5-phenyl-4-imidazolin-2-one, 150 cc. of DMF, 17.8 g of 8-
bromocaprylic acid methyl ester and 2.25 g of NaJ.

Yield: 18.4 g (oil)

IR {film): 1740 and 1695 cm™".

Example 9

8-[3-(4-Fluorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yi] caprylic acid methyl ester

The product is produced as described in example 1 from 2.16 g of NaH (80% suspension in
mineral oil), 18.3 g of 1-(4-Fluorophenyl)-5-phenyl-4-imidazolin-2-one, 150 cc. of DMF, 17.1 g of 8-
bromocaprylic acid methyl ester and 2.16 g of NaJ.

Yield: 16.7 g (oil)

IR (film): 1740 and 1700cm™".

Example 10

8-[4-{4-Chlorophenyl)-2-oxo-3-phenyl-4-imidazolin-1-yl] caprylic acid methyl ester

The product is produced as described in example 1 from 1.05 g of NaH (80% suspension in
mineral oil), 9.5 g of 5-(4-chlorophenyl)-1-phenyl-4-imidazolin-2-one, 70 cc. of DMF, 8.3 g of 8-
bromocaprylic acid methyl ester and 1.05 g of NaJ.

Eluant in chromatographic purification: hexane/ethyl acetate.

Yield: 8.3 g, Fp. 83 to 84°C

IR (in KBr): 1740 and 1690 cm™".

Example 11

8-(3-Benzyl-2-oxo-4-phenyl-4-imidazolin-1-yl) caprylic acid methyl ester

The product is produced as described in example 1 from 1.8 g of NaH (80% suspension in mineral
oil}, 15 g of 1-benzyl-5-phenyl-4-imidazolin-2-one, 120 cc. of DMF, 14.2 g of 8-bromocaprylic acid
methyl ester and 1.8 g of NaJ. -

Yield: 18.8 g {oil)

IR {film): 1735 and 1685 cm™.

Example 12

8-(2-0x0-3.4.5-triphenyi-4-imidazolin-1-yl) caprylic acid methyl ester
The product is produced as described in example 1 from 1.2 g of NaH (80% suspension in mineral

oil}, 12 g of 1.4.5-triphenyi-4-imidazolin-2-one, 80 cc. of DMF, 9.5 g of 8-bromo-caprylic acid methyl
ester and 1.2 g of Nad. '

YieldL 12.9 g (oil)
IR (film): 1740 and 1700 cm™".
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Example 13

8-[4.5-Bis-(2-fluorophenyl)-3-methyi-2-oxo-4-imidazolin-1-yl] caprylic acid methyl ester

The product is produced as described in example 1 from 0.63 of NaH (80% suspension in mineral
oil), 5.9 g of 4.5-bis-(2-fluorophenyl)-1-methyl-4-imidazolin-2-one, 40 cc. of DMF, 5.0 g of 8-bromo
caprylic methyl ester and 0.63 g of NaJ.

Eluant in chromatographic purification: hexane/ethyl acetate.

Yield: 5.3 g {oil)

IR (film): 1740 and 1695 cm™".

Example 14

8-(4.5-Diphenyl-3-methyl-2-oxo-4-imidazolin-1-yl} caprylic acid methyl ester

The product is produced as described in example 1 from 2.4 g of NaH (80% suspension in mineral
oil), 20 g of 4.5-diphenyl-1-methyl-4-imidazolin-2-one, 160 cc of DMF, 19 g of 8-bromo-caprylic acid
methyl ester and 2.4 g of Nad.

Eluant in chromatographic purification: hexane/ethyl acetate.

Yield: 17.5 g (oil)

IR (film): 1740 and 1630 cm™.

Example 15

9-[3-(4-(Chlorophenylj-2-oxo-4-phenyi-4-imidazolin-1-yl] pelargonic acid methyl ester

The product is produced as described in example 1 from 1.35 g of NaH (80% suspension in
mineral oil), 12.2 g of 1-(4-chlorophenyl)-5-phenyi-4-imidazolin-2-one, 90 cc. of DMF, 11.3 g of 9-
bromo-nonanic acid methyl ester and 1.35 g of NaJ.

Eluant in chromatographic purification: hexane/ethy! acetate.

Yield: 5.4 g, Fp. 54 to 56°C

IR (in KBr): 1740 and 1690 cm™".

Example 16

11-(3-ethyl-4.5-diphenyl-2-oxo-4-imidazolin-1-yl)undecanoic acid methyl ester

The product is produced as described in exampie 1 from 0.45 g of NaH (80% suspension in
mineral oil), 4g of 1-ethyl-4.5-diphenyl-4-imidazolin-2-one, 30 cc. of DMF, 4.2 g of 11-bromo-
undecanoic acid methyl ester and 0.45 g of NaJ. Eluant in chromatographic purification: hexane/ethyl
acetate.

Yield: 1.5 g (oil)

R (film): 1740 and 1690 cm™",

11-(3-Ethyl-4.5-diphenyl-2-ox0-4-imidazolin-1-yl)-undecanoic acid:
Example 17

8-(3-Methyl-2-oxo0-5-phenyl-4-imidazolin-1-yl} caprylic acid

3.2 g of 8-(2-ox0-5-phenyi-4-imidazolin-1-yl) caprylic acid sodium salt (preparation see German
patent application P 29 34 746.4) are suspended in 20 cc. of acetone together with 2.8 g of pulverized
potassium hydroxide. The mixture is refluxed and converted into a homogenous solution by the addi-
tion of some drops of water. Thereafter, 2.8 g of methyi-iodide are added at boiling temperature, the
mixture is refluxed for 30 minutes and cooled to room temperature. After cooling, so much of water is
added that precipitated solids are dissolved. The solution is stirred at room temperature for 4 hours, is
acidified and diluted with water until the crude acid is separated as oil. The oil is dissolved in a small
amount of chioroform, the chloroform phase is washed with water several times and is finally extracted
with 5% soda lye. The soda lye extract is washed with chloroform, the aqueous solution is acidified with
dilute hydrochloric acid and is separated from the acid precipitated as an oil. Purification occurs by
chromatography on silicic acid gel using a mixture of chloroform and methanol as eluant.

Yield: 2.6 g {oil)

MS (m/e): 316 (100%), 187 (29%), 174 (65%), 159 (4.8%), 105 (7.7%).

Example 18
[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] acetic acid
13.6g of [3—(4-chIorophenyl)—2—oxo-4-phenyl-4-imidazolin-1—yl] acetic acid ethyl ester and

1.52 g of NaOH are dissolved in 80 cc. of ethanol and the mixture is stirred at room temperature for 24
hours. The aicohol is distilled off in a vacuum and the residue is dissolved in water. The aqueous solu-

6
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tion is shaken with ether, the aqueous phase is acidified with dilute hydrochloric acid and the precipi-
tated acid is separated and dried.

Yield: 6.0 g, Fp. 214 to 215°C

MS (m/e): 328 (100%), 284 (30%), 269 (2.5%), 214 (14-).

Example 19

7-[3-(4-Chlorophenyi-2-oxo-4-phenyl-4-imidazolin-1-yl] enanthic acid

The product is produced as described in example 18 from 13.5 g of 7-[3-{4-chlorophenyl)-2-oxo-
4-phenyl-4-imidazolin-1-yl] enanthic acid ethyi ester, 1.28 g of NaOH in 60 cc. of ethanol.

Yield: 10.0g, Fp. 141°C

MS (m/e): 398 (100%), 284 (17%), 270 (27%), 214 (22%).

Example 20

7-(3-Ethyl-4,5-diphenyl-2-oxo-4-imidazolin-1-yl) enanthic acid

The product is produced as described in example 18 from 12.3 g of 7-(3-ethyl-4,5-diphenyl-2-
oxo-4-imidazolin-1-yl) enanthic acid ethyl ester and 1.16 g of NaOH in 60 cc. of ethanol. Further
purification by chromatography on silicic acid gel using chloroform as eluant.

Yield: 4.2 g, Fp. 111 to 112°C

MS (m/e): 392 (100%), 277 (8%), 264 (18%), 104 (6%).

Example 21

8-(3.4-Diphenyl-2-oxo-4-imidazolin-1-yl} caprylic acid

The product is produced as described in example 18 from 8.2 g of 8-(3.4-diphenyl-2-oxo-4-
imidazolin-1-yl) caprylic acid methyl ester and 0.84 g of NaOH in 20 cc. of ethanol. Further purification
by chromatography on silicic acid gel using chloroform as eluant.

Yield: 1.4 g, Fp. 108°C

MS (m/e): 378 (100%), 249 (20%), 236 (26%), 180 (24%).

Example 22

8-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid

The product is produced as described in example 18 from 20 g of 8-[3-(4-chlorophenyl)-2-oxo-4-
phenyl-4-imidazolin-1-yl] caprylic acid methy! ester and 1.88 g of NaOH in 100 cc. of methanol. Further
purification by chromatography on silicic acid gel using a mixture of hexane and ethyl acetate as eluant.

Yield: 8.5 g, Fp. 100 to 101°C

MS (m/e): 412 (100%), 284 (11%), 270 (18%), 214 (16%).

Example 23

8-[2-Oxo-4-phenyl-3-(3-trifluoromethyl-phenyl)-4-imidazolin-1-yl] caprylic acid

The product is produced as described in example 18 from 6.9 g of 8-[2-oxo0-4-phenyi-3-(3-
triffuoromethyl-phenyl)-4-imidazolin-1-yl] caprylic acid methyl ester and 0.66 g of NaOH in 30 cc. of
methanol. Further purification by chromatography on silicic acid gel using chioroform as eluant.

Yield: 4.65g, Fp. 113 to 114°C

MS (m/e): 446 (100%), 318 (10%), 304 (21%), 248 (14%).

Example 24

8-[3-f4-Methoxyphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid

The product is produced as described in example 18 from 18.8 g of 8-[3-(4-methoxyphenyl)-2-
oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid methyl ester and 2.12 g of NaOH in 100 cc. of methanol.
Further purification by chromatography on silicic acid gel using chloroform as eluant.

Yield: 6.6 g, Fp. 110°C

MS (m/e): 408 (100%), 279 (14%), 266 (18%), 210 (26%).

Example 25

8-[3-(4-Methylphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid

The product is produced as described in example 18 from 18.1 g of 8-[3-{4-methylphenyl)-2-oxo-
4-phenyi-4-imidazolin-1-yi] caprylic acid methy! ester and 1.8 g of NaOH in 90 cc. of methanol. Further
purification by chromatography on silicic acid gel using chloroform as eluant.

Yield: 6.6 g, Fp. 110 to 101°C :

MS (m/e): 392 (100%), 264 (11%), 250 (14%), 194 (12%).

7
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Example 26

8-[3-(4-Fluorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid
The product is produced as described in example 18 from 16.4 g of 8-[3-(4-fluorophenyl)-2-oxo-
4-phenyl-4-imidazolin-1-yl] caprylic acid methyl ester and 1.6 g of NaOH in 80 cc. of methanol. Further

- purification by chromatography on silicic acid gel using chloroform as eluant,
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Yield: 3.6 g, Fp. 110°C
MS (m/e): 396 (100%), 268 (11%), 254 (18%), 198 (16%).

Example 27

8-[4-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid

The product is produced as described in example 18 from 6.1 g of 8-[4-(4-chlorophenyl)-2-oxo-4-~
phenyl-4-imidazolin-1-yl] caprylic acid ethyl ester and 0.56 g of NaOH in 30 cc. of methanol. The
product is finally boiled in a small amount of ether, filtered off with suction and dried.

Yieid: 3.6 g, Fp. 156 to 157°C

MS (m/e): 412 (100%), 284 (14%), 270 (23%), 214 (16%).

Example 28

8-(3-Benzy/~2-oxo-4-pheny/-4-imidazolin-7-y/} caprylic acid
The product is produced as described in example 18 from 20.3 g of 8-(3-benzyl-2-oxo0-4-phenyi-

4-§midazolin-1-yl) caprylic acid methyl ester. Further purification by chromatography on silicic acid gel
using chloroform as eluant.

Yield: 9.5 g, Fp. 95°C
MS (m/e): 392 (82%), 173 (13%), 159 (10%), 91 (100%).

Example 29

8-{2-0Ox0-3.4.5-triphenyi-4-imidazolin-1- yl)-caprylic acid

The product is prepared as described in example 18 from 7.5 g of 8-(2-ox0-3.4.5-triphenyl-4-
imidazolin-1-yl)-caprylic acid methyl ester and 0.64 g of NaOH in 30 cc. of methanol. Further purifica-
tion by chromatography on silicic acid gel using chloroform as eluant.

Yield: 3.5 g, FP. 142 to 143°C

MS (m/e): 454 (100%), 325 (14%), 312 (23%), 180 {11%).

Example 30

8—[4.5—Bis-{2-f/uarapheny/)—3~methy/—2-oxo-4-imidazo//'n-7-y/] caprylic acid
The product is produced as described in example 18 from 5.2 g of 8-[4.5-bis-(2-fluorophenyl)-3-

methyl-2-oxo-4-imidazolin-1-yl] caprylic acid methyl ester and 0.53 g of NaOH in 25 cc. of methanol.
Recrystailization from ether/hexane.

Yield: 3.9g, Fp, 130 to 131°C
MS (m/e): 428 (100%), 299 (24%), 286 (53%).

Example 31

8-(4.5-Diphenyl-3-methyl-2-oxo-4-imidazolin-1-yl) caprylic acid

The product is produced as described in example 18 from 17.5 g of 8-(4.5-diphenyi-3-methyl-2-
oxo-4-imidazolin-1-yl) caprylic acid methyl ester and 2.1 g of NaOH in 100 cc. of methanol. Further
purification by chromatography on silicic acid gel using chloroform as eluant.

Yield: 10.2 g, Fp. 112 to 114°C

MS (m/e): 392 (100%), 263 (10%), 250 (33%).

Example 32

9-[3-(4-Ch/oropheny/}~2—oxa-4-pheny/-4-imidazo/in-7—y/] pelargonic acid

The product is produced as described in example 18 from 4.4 g of 9-[3-(4-chlorophenyl)-2-oxo-4-
phenyl-4-imidazolin-1-yl] pelargonic acid methyl ester and 0.4 g of NaOH in 20 cc. of methanol. Further
purification by chromatography on silicic acid gel using chloroform as eluant.

Yield: 2.8 g, Fp. 143 to 144°C

MS (m/e): 426 (100%), 284 (11%), 270 (20%), 214 (17%).

8
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Example 33

[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] acetic acid sodium salt
5 g of [3-(4-chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yi] acetic acid are dissolved in ethanol,
s the solution is neutralized with the equivalent amount of alcoholic soda lye and the resuiting solution is
evaporated to dryness in a vacuum. The solid residue is pulverized.
Yield: 100%
[R (in KBr): 1675 and 1600 cm™,
As described in example 33, examples 34 to 47 (see table 1 have been executed.
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Example 48

[3-{4-Chiorophenyi)-2-oxo-4-phenyl-4-imidazolin-1-yi] acetic acid hexyl ester

1 g of [3-{4-chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] acetic acid are dissolved in a small
amount of anhydrous chloroform. 0.7 g of thionylchloride are added thereto and the mixture is stirred at
about 50°C for 2 hours. The mixture is evaporated in a vacuum, the residue is mixed with a small
amount of chloroform and 0.31 g of hexanol are added to the mixture. After stirring for one hour at
room temperature, the CHCl;-solution is first extracted with an NaHCO,;-solution and then with water. It
finally is dried over Na,S0O,. The CHCI,-solution is evaporated, remaining hexanol is distilled off a high
vacuum and the residue is further purified chromatographically on silicic acid gel using CHCI; as eluant.

Yield: 0.5 g (oil)

IR (film): 1750 and 1710cm™.

Example 49

8-(4.5-Diphenyl-3-methyl-2-oxo-4-imidazolin-1-yl) caprylic acid benzyl ester

The product is prepared as described in Exampie 48 from 1.5 g of 8-(4.5-diphenyl-3-methyl-2-
oxo-4-imidazolin-1-yl} caprylic acid, 0.55 g of thionyl chioride and 0.37 g of benzyl aicohol.

Yield: 1.4 g (oil) .

IR {fitm): 1740 and 1700 cm™.

Claims for the Contracting States: BE FR GB NL SE CH IT LU LI

1. N-substituted w-{2-oxo-4-imidazolin-1-yl) alcanoic acids and their derivatives having the
general formula |

0

R2-N /U\N—(CH 2) —COOR1 [

R3 R4

wherein

n is an integer ranging from 1 to 10,

R'is hydrogen, an alkali metal ion or a straight or branched hydrocarbon group having from 1 to 6
carbon atoms or the benzyl group,

R? is —(CH,),—R wherein m is O, 1 or 2,

R, R® and R4 which may be identical or different from each other, represent hydrogen (with the
exception of R if m is zero), the unsubstituted phenyl group or the phenyi group substituted by one or

several equal or differing substituents selected from the group of halogen, CH;—, CH,0—, —CF, at
least one of R, R® and R* representing the unsubstituted phenyl or the phenyl group substituted by one
or several identical or differing substituents selected from the group of halogen, —CH;, CH;0—, —CF,.

2. [3-(4-Chlorophenyi)-2-oxo-4-phenyl-4-imidazolin-1-yl] acetic acid and the pharmaceutically
compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl
group or with benzyl alcohol.

3. 7-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] enanthic acid and the pharma-
ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol.

4, 7-(3-ethyl-4.5-diphenyl-2-oxo-4-imidazolin-1-yl)enanthic acid and the pharmaceutically
compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl
group or with benzyl alcohol.

5. 8-(3.4-Diphenyl-2-oxo-4-imidazolin-1-yl)caprylic acid and the pharmaceutically compatible
salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl group or with
benzyl alcohol.

6. 8-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid and the pharma-
ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol.

7. 8-[2-Oxo-4-phenyl-3-(3-trifluoromethyl-phenyl)-4-imidazolin-1-yl] caprylic acid and the
pharmaceutically compatibie saits and with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl aicohol.

8. 8-[3-(4-Methoxyphenyl}-2-oxo-4-phenyl-4-imidazolin-1-yl] caprylic acid and the pharma-
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ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarby! group or with benzyl alcohol.

9. 8-[3-(4-Methylphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yll caprylic acid and the pharma-
ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol.

10. 8-[3-(4-Fluorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] carpylic acid and the pharma-
ceutically compatible saits and esters with hydrocarby! alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol. B

11. 8-[4-{4-Chlorophenyl)-2-oxo-3-phenyl-4-imidazolin-1-yl] caprylic acid and the pharma-
ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol.

12. 8-({3-Benzyl-2-oxo-4-phenyl-4-imidazolin-1-yl) caprylic acid and the pharmaceutically
compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl
group or with benzyl aicohol.

13. 8-(2-Ox0-3.4.5-triphenyl-4-imidazolin-1-yl) caprylic acid and the pharmaceutically compat-
ible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl group or
with benzyl alcohol.

14, 8-[4.5-Bis-(2-fluorophenyl)-3-methyl-2-oxo-4-imidazolin-1-yl] caprylic acid and the pharma-
ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyi group or with benzyl alcohol.

15. 8-(4.5-Diphenyl-3-methyl-2-oxo-5-imidazolin-1-yl} caprylic acid and the pharmaceutically
compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the hydrocarbyl
group or with benzyl alcohol.

16. 8-(3-Methyl-2-oxo-5-phenyl-4-imidazolin-1-yl) caprylic acid and the pharmaceutically
compatible salts and esters with hydrocarbyi alcohols having 1 to 6 carbon atoms in the hydrocarbyl
group or with benzyl alcohol.

17. 9-[3-{4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl] pelargonic acid and the pharma-

. ceutically compatible salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
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hydrocarbyi group or with benzyl alcohol.

18. 11-(3-Ethyi-4.5-diphenyl-2-oxo-4-imidazolin-1-yl) undecanoic acid and the pharma-
ceutically compatibie salts and esters with hydrocarbyl alcohols having 1 to 6 carbon atoms in the
hydrocarbyl group or with benzyl alcohol.

19. Process for producing the compounds of formula | according to claims 1 to 18, characterized
in that a 4-imidazolin-2-one having the general formula li

wherein R?, R® and R?* have the same meaning as in formula 1, is subjected to reaction with an alkylating
agent having the general formula lI

X—(CH,),—COOR' i

wherein_ n and R’ havg'the same meaning as in formula | and X is halogen, in an organic solvent with
the addition of an additional base, possibly in the presence of an alkali metal iodide as catalyst or an w-
(2-oxo-4-imidazolin-1-yl) alcanoic acid, an ester thereof or an alkali metal salt of formula IV

0

HN™ "N—(CH_) ~COOR" v
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wherein R', R® and R% have the same meaning as in formula |, are subjected to reaction with an
alkylating agent having the general formula V

Y—(CH,),—R ' Y

wherein m and R have the same meaning as in formula | and Y is a usual group to be split off, and, if
desired, converting the resulting ester of the general formula | (R' = alky! or benzyl}) in manners known
per se into the acid of formula | {R'=H) and converting the same into an alkali salt of formula |
{R! = alkali metal} or converting the resulting acid of the general formula (R’ = H) or an alkali salt of
Eormull)a | (R! = alkali metal) in manners known per se into an ester of formula | (R'=C,_g-alkyl or
enzyl).

20. Pharmaceutical preparations containing one or several of the active agents of claims 1 to 18

besides usual pharmaceutical carrier materials.

Claim for the Contracting State: AT

Process for producing N-substituted w-(2-oxo-4-imidazolin-1-yl) alcanoic acids and their deriva-
tives having the general formuia |

0]

N—(CH ) ~COOR' |

R3 R4

R2-N

wherein

n is an integer from 1 to 10,

R is hydrogen, an alkali metal ion or a straight or branched hydrocarbon group having from 1 to 6
carbon atoms or the benzyl group,

R? is —(CH,),—R wherein m is 0, 1 or 2,

R, R?® and R* which may be identical or different from each other, represent hydrogen (with the
exception of R if m is zero, the unsubstituted phenyl group or the phenyl group substituted by one or

several equal or differing substituents selected from the group of halogen, CH,—, CH,0—, —CF,, at
least one of R, R® and R4 representing the unsubstituted phenyl or the phenyl group substituted by one
or several identical or differing substituents selected from the group of halogen, —CH,, CH;0—, —CF;,

characterizing in that a 4-imidazolin-2-one having the general formula II

wherein R, R?® and R* have the same meaning as in formula |, is subjected to reaction with an alkylating
agent having the general formula il

X—(CH,),—COOR! I

wherein n and R' have the same meaning as in formula | and X is halogen, in an organic solvent with
the addition of an additional base, possibly in the presence of an alkali metal iodide as catalyst or an w-
(2-oxo-4-imidazolin-1-yl) alcanoic acid, an ester thereof or an alkali metal salt of formula IV
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o)

HN™ “N~(GH,) ~COOR!

wherein R', B® and R* have the same meaning as in formula |, are subjected to reaction with an
alkylating agent having the general formula V

wherein m and R have the same meaning as in formula | and Y is a usual group to be split off, and, if
desired, converting the resulting ester of the general formula | (R' = alkyl or benzyl) in manners known
per se into the acid of formula | (R'=H) and converting the same into an alkali sait of formula |
(R" = alkali metal) or converting the resulting acid of the general formula | (R'=H) or an alkali salt
of formula | (R! = alkali metal) in manners known per se into an ester of formula | (R' = C,_s-alkyl
or benzyl).

Revendications pour les Etats contractants: BE CH FR GB IT LI LU NL SE

1. Acides w-(2-oxo-4-imidazolin-1-yl) alcanoiques N-substitués et leurs dérivés possédant la
formule générale |

0

PN

R2-N"" “N—-(CHg) ~COOR'! I

‘R3 R4

dans laquelle

n est un nombre entier de 1 a 10,

R est un hydrogéne, un ion métal alcalin ou un groupe d’hydrocarbure a chaine droite ou ramifiée
possédant de 1 & 6 atomes de carbone ou le groupe benzoyle,

R? est —(CH,),—R dans lequel m vayt O, 1 ou 2,

R, R3 et R* qui peuvent &tre identiques ou différents I'un de 'autre, représentent un hydrogéne (a
I'exception de R si m vaut zéro), le groupe phényle non substitué ou le groupe phényle substitué par un
ou plusieurs substituants égaux ou différents choisis parmi le groupe composé d’halogene, de CH;—,
de CH,0—, de —CF,, un au moins de R, R® et R* représentant le groupe phényle non substitué ou le
groupe phényle substitué par un ou plusieurs substituants identiques ou différents choisis parmi le
groupe composé d’halogéne, de —CH,, de CH;0—, de —CF..

2. Acide [3—(4—chIorophényl)-2—oxo-4-phényl)-2—oxo-4—phényl—4-imidazolin-1—yl]acétique et les
sels et esters compatibles d’un point de vue pharmaceutique avec des alcools hydrocarbyliques possé-
dant 1 4 6 atomes de carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

3. Acide 7-[3-(4-chlorophényl)-2-oxo-4-phényl-4-imidazolin-1-yllénanthique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un aicool benzylique. )

4, Acide 7-(3-éthyl-4,5-diphényi-2-oxo-4-imidazolin-1-yl)énanthique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

5. Acide 8-(3,4-diphényl-2-oxo-4-imidazolin-1-yl)caprylique et les seis et esters compatibles
pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 4 6 atomes de carbone dans le
groupe hydrocarbylique ou avec un alcool benzylique.

6. Acide 8-[3-(4-chlorophényl)-2-oxo-4-phényl-4-imidazolin-1 -yllcaprylique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.
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7. Acide 8-|2-oxo-4-phényl-3-(3-trifluoro-méthylphényl)-4-imidazolin-1-yllcaprylique et les
sels et esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 a 6
atomes de carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

8. Acide 8-[3-(4-méthoxyphényl)-2-oxo-4-phényl-4-imidazolin-1-yl[caprylique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

9. Acide 8-[3-(4-méthylphényl)-2-oxo-4-phényl-4-imidazolin-1-yllcaprylique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

10. Acide 8-[3-{4-fluorophényl)-2-oxo-4-phényl-4-imidazolin-1-yl]caprylique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

_ 11, Acide 8-[4-(4-chlorophényl)-2-oxo-3-phényl-4-imidazolin-1-yllcaprylique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un aicool benzylique.

12. Acide 8-(3-benzyl-2-oxo-4-phényl-4-imidazolin-1-yl)-caprylique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

13. Acide 8-(2-ox0-3,4,6-triphényl-4-imidazolin-1-yl)-caprylique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 & 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un aicool benzylique.

14. Acide 8-[4,5-bis-{2-fluorophényl)-3-méthyl-2-oxo-4-imidazolin-1-yljcaprylique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 4 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

15. Acide 8-(4,5-diphényl-3-méthyl-2-oxo-4-imidazolin-1-yl)caprylique et les sels et esters
compatibles pharmaceutiquement avec des alcoois hydrocarbyliques possédant 1 a 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

16. Acide 8-(3-méthyl-2-oxo-5-phényi-4-imidazolin-1-yl)-caprylique et les sels et esters,
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 a 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

17. Acide 9-[3-(4-chlorophényi)-2-oxo-4-phényl-4-imidazolin-1-yl]pélargonique et les sels et
esters compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 4 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

18. Acide 11-{3-éthyl-4,56-diphényl-2-oxo-4~imidazolin-1-yl)Jundécanoique et les sels et esters
compatibles pharmaceutiquement avec des alcools hydrocarbyliques possédant 1 4 6 atomes de
carbone dans le groupe hydrocarbylique ou avec un alcool benzylique.

19. Procédé de fabrication des composés de formule | selon les revendications 1 a 18, carac-
térisé en ce qu'une 4-imidazolin-2-one possédant la formule générale ([

dans laquelle R?, R? et R* ont la méme signification que dans la formule |, est soumise & une réaction
avec un agent d'alkylation possédant la formule générale lil

X—(CH,),—COOR’ in

dans laquelle n et R ont la méme signification que dans la formule | et X est un atome d’halogéne, dans
un solvant organique avec {'addition d'une base supplémentaire, avec la présence possible d’un iodure
de métal alcalin comme catalyseur ou un acide w-(2-oxo-4-imidazolin-1-yl)alcanoique, un ester de
celui-ci ou un sel de métal alcalin de formule IV
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HN” “N—(CHy)~COOR' v

dans laquelle R', R® et R* ont la méme signification que dans la formule I, est sousmis & une réaction
avec un agent d'alkylation possédant la formule générale V

Y—(CH,),—R v

dans laquelle m et R ont la méme signification que dans la formule | et Y est un groupe usuel & éliminer,
et, si on le désire, on convertit |'ester résultant de formule générale | {R' = alkyle ou benzyle) par des
maniéres connues en soi en 'acide de formule | (R = H) et on convertit la méme en un sel alcalin de
formule | (R' = métal alcalin) ou on convertit |'acide résultant de formule générale | (R' =H) ou un sel
alcalin de formule | (R' = métal alcalin) par des maniéres connues en soi en un ester de formule |

(R' = alkyle en C,_g ou benzyle). _
20. Préparations pharmaceutiques contenant une ou plusieurs des substances actives des
revendications 1 4 18 en plus des matériaux véhicules pharmaceutiques habituels.

Revendication pour I'Etat contractant: AT

1. Procédé de préparation des acides w-(2-ox0-4-imidazolin-1-yl) alcanoiques N-subtitués, et
leurs dérivés, possédant la formule générale R

]

R2—N /U\N-(CH 2) ~COOR1 ‘

R3 R4

dans laquelle
n est un nombre entier de 1 & 10,
R? est un hydrogéne, un ion métal alcalin ou un groupe d’hydrocarbure & chafne droite ou ramifiée

possédant de 1 & 6 atomes de carbone ou le groupe benzoyle,

R? est (CH,),—R dans lequel m vaut O, 1 ou 2,

R, R® et R* qui peuvent &tre identiques ou différents I'un de I'autre, représentent un hydrogéne (a
I'exception de R si m vaut zéro), le groupe phényle non substitué ou le groupe phényle substitué par un
ou plusieurs substituants égaux ou différents choisis parmi le groupe composé d’halogéne, de CH;—,
de CH,0—, de —CF;, un au moins de R, R® et R* représentant le groupe phényle non substitué ou le
groupe phényle substitué par un ou plusieurs substituants identiques ou différents choisis parmi e
groupe composé d'halogéne, de —CH,, de CH,0—, de —CF;, caractérisé en ce qu’une 4-imidazolin-2-
one possédant la formule générale il:

dans laquelle R, R3 et R* ont la méme signification que dans la formule |, est soumise & une réaction
avec un agent d'alkylation possédant la formule générale 1l
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X—(CH,),—COOR! i

dans laquelle n et R! ont la méme signification que dans la formule | et X est un atome d’halogéne, dans
un solvant organique avec I'addition d'une base supplémentaire, avec la présence possible d'un iodure
de métal alcalin comme catalyseur ou un acide w-{2-oxo0-4-imidazolin-1-yl)-alcanoique, un ester de
celui-ci ou un sel de métal alcalin de formule IV

o]

HN™ "N—(CHg) -~COOR'

R3 R4

dans faquelle R', R® et R* ont la mé&me signification que dans la formule |, est soumis & une réaction
avec un agent d'alkylation possédant la formule générale V

dans laquelle m et R ont la méme signification que dans la formule | et Y est un groupe usuel a éliminer,
et, si on le désire, on convertit I'ester obtenu de formule générale | (R' = alkyle ou benzyle) par des
maniéres connues en soi en |'acide de formule | (R' = H) et on convertit le méme en un sel alcalin de
formule 1 (R' = métal alcalin) ou on convertit I'acide résultant de formule générale | (R' = H} ou un sel
alcalin de formule | {(R' = métal alcalin) par des maniéres connues en soi en un ester de formule |
(R' = alkyle en C,_g ou benzyle).

Patentanspriiche fiir die Vertragsstaaten: BE CH FR GB IT LI LU NL SE

1. N-substituierte w-(2-Oxo-4-imidazolin-1-yl)alkansduren und ihre Derivate mit der alige-
meinein Formel |

R2-N“" “N—(CHg) ~COOR! ‘

R3 R4

worin bedeuten:

n eine ganze Zahl von 1 bis 10,

R' Wasserstoff, ein Alkalimetallion oder eine unverzweigte oder verzweigte Kohlenwasserstoff-
gruppe mit 1 bis 6 Kohlenstoffatom oder die Benzylgruppe,

R2 —(CH,),—R, worin m die Zahl O, 1 oder 2 darstellt, :

R, R? und R4 die identisch oder voneinander verschieden sein kénnen, Wasserstoff (mit Aus-
nahme von R, wenn m = Null), die unsubstituierte Phenylgruppe oder die Phenylgruppe, die substi-
tuiert ist durch einen oder mehrere gleiche oder verschiedene Substituenten, ausgewdhit aus der
Gruppe Halogen, CH,—, CH,0—, —CF,, wobei mindestens einer der Reste R, R® und R* die un substi-
tuierte Phenylgruppe oder die durch einen oder mehere identische oder verschiedene Substituenten,
ausgewdhit aus der Gruppe Halogen, —CH,, CH;0—, —CF,, substituierte Phenylgruppe darstellt.

2. [3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imdazolin-1-yl]-essigsdure und die pharmazeutische
vertraglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.
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3. 7-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yilénanthsdure und die pharma-
zeutische vertrdglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.

4. 7-(3-Ethyl-4,5-diphenyl-2-oxo-4-imidazolin-1-yl)6nanthsdure und die pharmazeutisch vertrig-
lichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydrocarbyl-
gruppe oder mit Benzylalkohol.

5. 8-(3,4-Diphenyl-2-oxo-4-imidazolin-1-yl)capryisdure und die pharmazeutisch vertriglichen
Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydrocarbyigruppe oder
mit Benzylalkohol.

6. 8-[3-(4-Chlorophenyl)-2-oxo-4-phenyl-4-imidazolin-1-yllcaprylsdure und die pharmazeutisch
vertréglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

7. 8-[2-Oxo0-4-phenyl-3-(3-trifluoromethylphenyl)-4-imidazolin-1-yllcaprylsiure und die pharma-
zeutisch vertréglischen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbyigruppe oder mit Benzyialkohol.

8. 8-[3-{4-Methoxyphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yl]-carpylsdure und die pharma-
zeutisch vertrdglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.

9. 8-[3-{4-Methylphenyl)-2-oxo-4-phenyl-4-imidazolin-1-yllcaprylsdure und die pharmazeutisch
vertraglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

10. 8-[3-(4-Fluorophenyl}-2-oxo-4-phenyl-4-imidazolin-1-yllcaprylsdure und die pharmazeutisch
vertréglichen Salze und Ester mit Hydrocarbyialkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

11. 8-[4-(4-Chlorophenyl)-2-oxo-3-phenyl-4-imidazolin-1-yllcaprylsdure und die pharma-
zeutisch vertrdglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.

12. 8-(3-Benzyl-2-oxo0-4-phenyl-4-imidazolin-1-yl)caprylsdure und die pharmazeutisch vertrig-
lichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydrocarbyl-
gruppe oder mit Benzylalkohol. -

13. 8-(2-Ox0-3,4,5-triphenyl-4-imidazolin-1-yllcaprylsdure und die pharmazeutisch ver-
tréglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

14. 8-[4,5-Bis-(2-fluorophenyl)-3-methyl-2-oxo-4-imidazolin-1-yllcaprylsdure und die pharma-
zeutisch vertréglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohienstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.

15. 8-(4,5-Diphenyl-3-methyl-2-oxo-4-imidazolin-1-yl)caprylsiure und die pharmazeutisch ver-
traglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

16. 8-(3-Methyi-2-oxo-5-phenyl-4-imidazolin-1-yl)capryisdure und die pharmazeutisch vertrig-
lichen Saize und Ester mit Hydrocarbylalkohoien mit 1 bis 6 Kohlenstoffatomen in der Hydrocarbyi-
gruppe oder mit Benzyaikohol.

17. 9-[3-(4-Chlorophenyl)-2-oxo-4-phenyi-4-imidazolin-1-yll-pelargonsidure und die pharma-
zeutisch vertréglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohlenstoffatomen in der
Hydrocarbylgruppe oder mit Benzylalkohol.

18. 11-(3-Ethyl-4,5-diphenyl-2-oxo-4-imidazolin-1-yl)undecanséure und die pharmazeutisch ver-
tréglichen Salze und Ester mit Hydrocarbylalkoholen mit 1 bis 6 Kohienstoffatomen in der Hydro-
carbylgruppe oder mit Benzylalkohol.

19. Verfahren zur Herstellung der Verbindungen der Formel | nach den Anspriichen 1 bis 18, da-
durch gekennzeichnet, daf3 ein 4-Imidazolin-2-on mit der allgemeinen Formel ||

worin R?, R® und R* die gleiche Bedeutung wie in der Formel | haben, mit einem Alkylierungsmittel mit
der allgemeinen Formel Il :

X—(CH,),—COOR! I
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worin n und R! die gleiche Bedeutung wei in der Formel | haben und X Halogen bedeutet, in einem or-
ganischen Ldsungsmittel unter Zugabe einer zusétzlichen Base, mdglicherweise in Gegenwart eines
Alkalimetalljodids als Katalysator, umgesetzt wird oder eine w-(2-Oxo-4-imidazolin-1-yl)alkanséure, ein
Ester derselben oder ein Alkalimetallsalz der Formel IV

HN™ “N=(CH,) —COOR’ v

R3 R4

worin R’, R® und R* die gleiche Bedeutung wie in der Formel | hab itei i i
Allaamainen Fad Ty ol g el | haben, mit einem Alkylierungsmittel der

Y—(CH,},—R \Y;

worin m und R die gleiche Bedeutung wie in der Formel | haben und Y eine tibliche abspaltbare Gruppe
bedeutet, umgesetzt wird und gewiinschtenfalls der resultierende Ester der allgemeinen Formel |
{R' = Alkyl oder Benzyl) auf an sich bekannte Weise in die S&ure der Formel | (R = H) umgewandeit
wird un dieselbe in ein Alkalisalz der Formel | {R! = Alkalimetall) umgewandelt wird oder die resultier-
ende Séiure der allgemeinen Formel | (R = H) oder ein Alkalisalz der Formel | (R' = Alkalimetall) auf an
sich bekannte Weise in einen Ester der Formel | (R' = C,_g—Alkyl oder Benzyl) berfihrt wird.

20. Pharmazeutische Préparate, die einen oder mehrere der aktiven Agentien der Anspriiche 1 bis
18 neben iblichen pharmazeutischen Trigermaterialien enthalten.

Patentanspruch fiir den Vertragsstaat: AT

Verfahren zur Hersteliung von N-substituierten w-(2-Oxo-4-imidazolin-1-yl)alkansdure und ihren
Derivaten mit der allgemeinen Formel |

0

PN

R2-N*" “N—(CHg) ~COOR? :

R3 R4

worin bedeuten:

n eine ganze Zahl von 1 bis 10,

R' Wasserstoff, ein Alkalimetallion oder eine unverzweigte oder verzweigte Kohlenwasserstoff-
gruppe mit 1 bis 6 Kohlenstoffatom oder die Benzylgruppe,

R? —(CH,),—R, worin m die Zahl O, 1 oder 2 darstellt,

R, R® und R4, die gleich oder voneinander verschieden sein kdnnen, jeweils Wasserstoff (mit Aus-
nahme von R, wenn m = 0), die unsubstituierte Phenylgruppe oder die Phenylgruppe, die substituiert
ist durch einen oder mehr gleiche oder verschiedene Substituenten, ausgewihit aus der Gruppe
Halogen, CH;—, CH;0—, —CF,, wobei mindestens einer der Reste R, R® und R* die unsubstituierte
Phenylgruppe oder die Phenylgruppe, die durch einen oder mehr gleiche oder verschiedene Substi-
tuenten, ausgewdhit aus der Gruppe Halogen, —CH,, CH,0—, —CF,, substituiert ist, darstellt, da-
durch gekennzeichnet, dal? ein 4-Imidazolin-2-on der allgemeinen Formel i
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o

R2-N NH I

R3 R4

worin R2, R® und R* die gleichen Bedeutungen wie in der Formel | haben, einem Alkylierungsmittel der
allgemeinen Formel 1l

X—({CH,),—COOR! Il

worin n und R? die gleichen Bedeutungen wie in der Formel | haben und X Halogen bedeutet, in einem
organischen Lésungsmittel unter Zugabe einer zusétziichen Base, maéglicherweise in Gegenwart eines
Alkalimetalljodids als Katalysator umgesetzt wird, oder da eine w-(2-Oxo-4-imidazolin-1-yl)alkan-
sdure, ein Ester davon oder ein Alkalimetallsalz der Formel 1V

HN” “N—(GH,) ~COOR’ v

R3 R4

worin R', R? und R? die gleichen Bedeutungen wie in der Formel | haben, mit einem Alkylierungsmittel
der allgemeinen Formel V

Y—(CH,),—R Y,

worin m und R die gleichen Bedeutungen wie in der Formel | haben und Y eine (ibliche abspaltbare
Gruppe bedeutet, umgesetzt wird und gew(inschtenfalls der resuitierende Ester der allgemeinen Formel
| (R = Alkyl ader Benzyl) auf an sich bekannte Weise in die Séure der Formel | (R = H) tUberfihrt wird
und dieselbe in ein Alkalisalz der Formel | (R' = Alkalimetall) iiberfiihrt wird oder die resultierende S3ure
der allgemeinen Formel | {R' = H) oder ein Alkalisalz der Formel | (R' = Alkalimetall) auf an sich be-
kannte Weise in einen Ester der Formel | (R' = C,_gAlkyl oder Benzyl) {iberfiihrt wird.
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