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Description :
According to Belgian Patents 842,688; 842,689,
849,343 and 861,500 or US Patent 4,061,767, "cyanoacetic acid
anilides" and reLatéd “"isoxazolylcarboxylic acid anilides"”

which are substituted in a particular manner, for example

those of the formulae

R " ' R4
CH3 —CC-’ICH-CONH and — CONH R
CN s I °
N\
0] CH3
are "non-ulcerogenic, anfi-inflammatory and analgesic agents"™.
1t has been found, surprisingly, that the pyrrole-
propionitriles which are the subject of this patent offer
marked therapeutic advantages compared ufth the known anilides
mentioned, for example in respect of their spectrum of acti-
vity and tolerance. No bharmacological effects have been
published for the analogous benzoyl compounds disclosed in
J. Am. Chem. Soc., 35, 959 (1913).
The present invention relates to substituted 3-oxo-
x'-phenytcarbamoyprrholé%fopionitriles of the general for-
mula I

»

CN
PI—CO—CH—CONH—Ph (1

wherein PL denotes a 2-pyrrolyl or 3-pyrrolyl radical which

js substituted in the 1-position by c1-c7-alkyl or Ph-c1-
c7-alkyt and, in the remaining three positions, is
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unsubstituted or substituted by one to three identical or
different ¢ =-C_=alkyl groups and/or a carboxyl or carbo-
C -C_~-alkoxy gZoup: and Ph denotes phenyl which is unsub-
stituted or substituted by one to three identical or diffe-
rent substituents belonging to the group comprising C1-C -
alkyl, C1-c7-alkoxy, c1-c7-alkylthio, hydfoxyl, halo=
gen, trifluoromethyl, nitro, amino or C =C_-alkanoylamino;
to these compounds in their enol form, eno{ €t -C_-alkyl
ethers or enol € -C7-alkanoyl esters thereof, or salts
thereof with bases, in particular therapeutically usable salts
thereof with bases, to processes for their preparation,
pharmaceutical preparations containing these compounds and
to these compounds for therapeutical use.

Both of the pyrrolyl and phenyl groups PL and Ph
mentioned are preferabty C-unsubstituted. They can, however,
also be substituted, especially by one or two identical or
different substituents belonging to the group comprising ¢ -
C7-akaL, for example methyl, ethyl; n-propyl, i-propyl, !
n-butyl or i-butyl. 1In addition, the radical Ph can also be
substituted by 01-67-alkoxy, for example methoxy, ethoxy,
n=propoxy, i-propoxy, n-butoxy or i-butoxy; C =-C_-alkylthio,
for example methylthio or ethylthio; hydroxyl; halogen, for
example fluorine, chlorine or bromine; prifluoromethyl; nitro;
or amino or c1-c -alkanoylamino, for exahple acetylamino
or propionylamino. The radical PL can also contain a car-
boxyl or carbo-=C -C7-alkoxy group, for example carbo-
methoxy or carboethoxy, especially in the 3-position or &-
position. _

In the 1-position of the pyrrole ring the ¢ -674
alkyt or Ph*C1-c7-alkyL groups are preferably methyl,
but also ethyl, n=propyl, i-propyl, n-butyl, i-butyl, benzyl,
1-phenylethyl, 2-phenylethyl or 1-, 2= or 3-phenylpropyl.

The Last-mentioned radicals can be unsubstituted or substi-
tuted as indicated for Ph.

Amongst the 01-¢7-alkyl groups, those having not
more than &4, in particular 1 or 2, carbon atoms are preferred.

- The $-hydroxyl tautomeric compounds of the formula I
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are sufficiently acid to form the said enol C,=C,o-alkyl
ethers, enol C1-c7-atkanoyl esters or salts with bases,
in particular therapeutically usable salts with bases. These
salts are derived from an alkali metal, alkaline earth metal,
copper hydroxide or 2inc hydroxide; ammonia,'mono-, di- or
tri-c1-c7-alkylamines or mono-, di- or tri-(hydroxy-c1-
c7-akaL)-amines, c1-c7-alkyleneamines or c1-c7-
alkylenediamines. Examples of such salts are sodium, potas-
sium, magnesium, ammonium, mono-, di- or tri-(methyl, ethyl
or hydroxyethyl)=ammonium, pyrrolidinium, ethylenediammonium
or morpholihium salts or various hydrates thereof.

The compounds of the invention exhibit valuable
pharmacological properties, primarily anti-inflammatory and
anti-arthritic effects. These can be demonstrated in in-
vitro or in-vivo tests. In the lLatter, it is preferable to
use mammals, for example rats, cats, guinea-pigs or dogs, as
test objects. The compounds of the invention can be adminis-
tered to the lLatter enteratly, preferably orally, paren-
terally, for example subcutaneously or intravenously, or
topically, for example in the form of solutions_in water or
oil or in the form of suspensions containing starch. The
dose used can be within a range from 0.1 to 100 mg/kg/day,
preferably 1 to S0 mg/kg/day and primarily 2 to 25 ‘mg/kg/day.
The tests chosen for the effects mentioned are e%ther classi-
cal test methods, for example the cérrageenin paw oedema test
or the adjuvans-arthritis test in rats, the synovitis test
on dogs or the test in which the erythema induced by ultra-
violet Llight is evaluated, or modern test methods. Examples
of these are the neutral protease inhibition [described in
Arthritis Rheum. 17, 47 (1974)1 or the inhibition of Leuco-
cyte chemotaxis [N.Y. Acad. Sci., 256, 177 (1975)1. Further
methods are the decrease in neutrophilic'adherence CAmer. J.
Med. 61, 597 (1976)] or the inhibition of brostaglangin (sic)
synthetase, which test is described in Biochem. 10, 2372
(1971).

_ The following test method, which supplies relevant
data is illustrative: male Chartes River rats weighing

(k)
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250-300 g are immunised by intradermal injections of 0.1 ml
of Bacillus Calmette Guerin vaccine (BCG). After one week
an injection of 10 ml of sterile 2% strength rice-stafch
solution is administered intraperitoneally to the test ani-
mals, in order to initiate the concentration of macrophages.
On the eleventh day after immunisation, the animals are
kilfed and peritoneal macrophages are collected'by means of
20 mlL of Gey's buffered salt solution containing heparin (25
units/ml). The cells are centrifuged for 10 minutes at 1000
revolutions/minute, washed at the same speed and for the
same time with a further S50 ml of Gey's solution and then
suspended in Gey's solution containing 0.1% of human serum

. albumin (fraction V, Sigma Co., pH = 7.1), in order to

achieve a concentration of 2 x 10 cells/ml. _

1 x 10 molar solutions in dimethylacetamide are
prepared using the test substances. The dilutions below are
made with Gey's solution and these are finally added to the
above cell suspensiogé in Sgder to achiestappropriate final
concentrations of 10 , 10 , 10 and 10 mol.

After the suspensions have been introduced into the upper
section of modified Boyden chemotaxis chambers, the test
substances mentioned remain together with the cells.

The chemotactic agent used is a rat serum which has
been activated with the Lipopolysaccharide of Escherichia
coli (DPifco) (1/10 dilution at pH = 7?.1). This serum is
introduced into the lbuer sections of the chambers mentioned.
The section of the chamber containing the cells is separated
from the chemotactic solution by a cellulose filter membrane
having pores of 8 microns. The chambers are arranged in a
three-fold replication and are incubated at 37°C for 5
hours. Cell suspensions containing no test compound are
employed as a control of cell migration. After incubation,
the filters are removed, fixed and dyed with iron haematoxylin
by Weigert's method. Four sectors of the Lower surface of
the filter are examined under a microscope at a magnifica-
tion of 320. The average number of neutophils counted in
these four fields is used as an index of the chemotactic



4

- 5 -
activity. Indomethaéin and levamisol are also employed as.
reference compounds in this test method.

Thus, in the adjuvans«arthritis test, for example,
1'-methyL-B -0x0=of -phenylcarbamdy Lt=2=-pyrrolepropionitrile,

a typical member of the compounds according to the invention,
or the enol ethers or enol esters or salts mentioned or their
related compounds of the formulae I and II are highly active
in rats at peroral doses down t6'2 mg/kg/day. The effect of
these compounds on the in-vitro chemotactic activity of BCG-
immunised macrophages is significant -at concentrations down
to 1077 and 1076 mol, and manifests itself in an increase

in the chemotactic reaction of the macrophages. In contrast
with this, indomethacin does not affect the chemotaxis of
macrophages, whereas levamisol, a known immunopotentiator,
produce§ an increased migration at final concentrations of
1073 mot to 107> mol.

The above test methods demonstrate that the compounds
according to the invention display a very good anti- "
inflammatory action, but also possess a different mechanism
of action in comparison with the customary non-steroidal anti-
inflammatory agents, since they also contain an active com=~
ponent similar to levamisol, as is also shown in the macro-
phages chemotaxis test. L[Levamisol is an antirheumatic medi-
cament which has an influence on diseases. (In this respect,
reference is made to the journals "Arthritis and Rheuhatism",
18, 385 (1975) and "The Lancet"”, 21st February 1976, page
393)1. Thé compounds of the present invention, which possess
both the activity of the indomethacin type and alsoc that of
the levamisol type, are valuable anti-inflammatory and anti-
arthritic agents, for example for the treatment or control of
jnflammatory arthritic and/or dermatopathological conditions.
In addition, the new compounds can be employed as interme-
diate products for the preparation of other valuable formula-
tions, in particular pharmacologically active formulations.

Preferred compounds are those of the formula I wherein
PL denotes 1-(61-67-alkyl or Ph-c1~c7-alkyl)-z-pyrrolyl

or 1-(01-c7-alkyl or Ph-c1-c7-akal)-3-pyrrolyl which or

an



-6-
uqsubstituted in the remaining positions or is substituted 46
by one or two € =C_-~alkyl groups or by a carboxy-c1-c7-
alkoxy or carbo-c1-c -alkoxy group, and Ph represents phenyl
which is unsubstituted or substitute by one or two identi-
cal or different substituents belonging to the group compris-
ing ¢ =C_-alkyl, ¢ =t -alkoxy, c1-c7-alkylthio, hydroxyl,
hatogen, trifluoromethyl, nitro, amino and ¢ =C -alkanoyl-
amino, enol 61-67-alkyl ethers or enol C1—C7-alkanoyl esters
thereof or salts thereof with bases, in particular therapeuti-
cally usable salts thereof with bases.
Compounds which should be singled out particularly
are those of the general formula 11I

T/‘
: CN

A —] R —R
2 i +-—3-,CO-CH-CONH 4
R (11)

wherein R denotes C1-c7-akal, each of the symbols R

and R_ represents hydrogen or C =C -alkyl and each of

the symbols R4 and R_ denotes hydrogen, c1-c -alkyl,

C -C_~alkoxy, hydroxyl, halogen or trifluoromethyl, or

salts thereof with bases, in particular therapeutically usable

salts thereof with bases. _ '
Compounds of the formula II which are also prefer?ed

are those wherein R denotes alkyl having not more than &

carbon atoms, each of the symbols R and R represents

hydrogen and each of the symbols R4_and R5 denotes hydrogen,

“alkyl or alkoxy, in each case having not more than 4 carbon

atoms, fluorine, chlorine or trifluoromethyl, or salts thereof
with a base, in particular therapeutically usable salts
thereof with bases.

' Compounds of the general formula II which are parti-
cularly preferred are those uhereian1 denotes methyl,
each of the symbols Rz and R_ represents hydrogen and each
of the symbols R4 and R5 denotes hydrogen, methyl, methoxy,

fluorine, chlorine or trifluoromethyl, or sodium, potassium,
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calcium, triethylammonium or trihydroxyethylammonium salts '
thereof, one of the symbols R, and R which is other than
hydrogen being preferably in the para-position.

The compounds of the invention are prepared by
methods which are in themselves known, for example
a) by subjecting compound (sic) of the formulae
PL-CO-CHZ-CN and 0C=N=-=Ph

" to an addition reaction or

b) by subjecting compounds of the formulae

PL=CO-CH=COX

cN
and H=NH-Ph,
wherein X denotes c1-c7-aLkoxy, C1-c7-alkanoytoxy or
halogen to a condensation reaction or
c) subjecting compounds of the formutaé
PL=-Y and sz-CONH-Ph
CN

wherein Y denotes Cd-c7-alkoxycarbonyl, halogenocarbonyl
or cyano to a condensation reaction and hydrolysing the
resulting imines or
d) by isomerising a compound of the formutla

Ple C=—=C =~ CONH = Ph
Q CH
\/

by means of a strong base and, if desired, converting a
resulting compound of the formula I into another compound of
the invention, and/or, if desired, converting a resulting
enol into an enol c1-c7-alkyl ether. or an enol c1-c7-
alkanoyl ester, and/or, if desired, converting a resulting
enol into a salt with a base or a resulting enol salt into
the free enol or into another salt with a base, and/or, if
desired, resolving a resulting mixture of isomers into the
individual isomers.

The addition reaction of the isocyanate in process

a) is preferably carried out in accordance with the said
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Belgian patents or in accordance with US Patent 3,905,997,

that is to say in the absence or in the presence of an inor-
ganic or organic base, for example sodium hydride, or in the
presence or absence of a polar solvent, for example an ether,
such as diethyl ether or tetrahydrofuran, and/or of an amide
of sulphoxide, for exampLe dimethylformamide or dimethyl
sulphoxide, preferably at elevated temperatures, for example
at approximately 150° if no base is used.

The process according to the invention is preferably
carried out as follows: a suspension of the nitrile men-
tioned in an aromatic hydrocarbon, for example in warm tbLuene,
is treated with a slight molar excess of an anhydrous tri-
tower alkylamine, preferably triethylamine. 1 mol equiva-
tent of phenyl isocyanate Ph=N=C0 or a solution thereof in
a previously mentioned polar solvent, for example dimethyl
sulphoxide, is then added to the mixture. The reaction mix-
ture is stirred at room temperature for 2 to 12 hdurs_and its
volume is reduced by heating at not too high temperatures,
for example up to 1000. The resulting precipitate is taken
up in an alkanol, for example methanol, and the solution is
treated Wwith excess dilute agueous acid, for example with
0.3-normal hydrochloric acid. The resulting crude product
is separated off, washed with water, dried and triturated and/
or recrystallised from suitable solvents. Solvents of this
type are lower alkanols, Lower alkanones, di-lower altkyl
ethers and/or Lower alkyl Llower alkanoates, for example
methanol, acetone, diethyl ether and/or ethyl acetate.

The amination in accordance with process b) is also
carried out in a customary manner, preferably between room
temperature and approximately 1500; The reaction is carried
out either using equivalent amounts of the reactants, prefer-
ably if an ester is used, or using an excess of amine or in
the presence of another base. Examples of bases of this type
are tertiary amines, such as a tri-lower alkylamine dr pyri-
dine. These bases are employed when halide or anhydride
starting materials are used for the neutralisation of the
acid formed. The Lower alkanol formed in the reaction of
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ester starting materials is preferably distilled off together

with the solvent, for example with an aromatic hydrocarbon,

for example benzene, toluene or xylene.

The condensation reaction in process c¢) is prefer-
abiy carried out using atkali metals, lo&er alkoxides thereof,
or, in particular, hydrides thereof, for example sddium
hydride, in the said polar solvents, preferably dimethyl=-
formamide or dimethyl sulphoxide. This condensation reac-
tion is analogous to the preparation of the said nitrile
starting materials for processes a) and b), and this conden-
sation reaction is illustrated in the corresponding examples.

Finally, the isomerisation in process d) is carried
out in the presence of strong inorganic or organic bases,
for example alkali metal hydroxides or tri=-lower alkylaralkyl-
ammonium'hydroxides, for example trimethylbenzylammonium
hydroxide.

The resulting compounds of the formula I can be
converted into one another in a manner which is in itself
known. Thus, for example, resulting enols can be etherified,
preferably by means of diazoalkanes, or can be esterified,
for example by means of C -C -alkahoic anhydrides.
Therapeutically usable salts of the said enols can be pre-
pared, for example, by means of aqueous alkali metal hydr-
oxides, preferably in the presence of an ether or alcohol as
solvent, for example a Lower alkanol. The salts can be pre-
cipitated from the alcoholic solutions by means of the said
ethers, for example diethyl ether or tetrahydrofuran. The
reaction is carried out at moderate temperatures, for example
below 1000. Resulting salts can, as mentioned above, be
converted into the free compounds by treatment with acids. A
nitro group in the Ph radical can also be converted into the
amino group,'for example by means of catalytically activated
hydrogen, such as hydrogen in the presence of nickel or pal-
Ladium cata(ysts. The amino group can be acylated either
as described above or by means of Ci-c7-alkanoyl halides
or C -C _-alkyl esters.

1 7The starting materials are known or,'insofar as they
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are new, can be prepared in accordance with the processes
described for analogous compounds, for example those which
are described in the state of the art for the compounds men-
tioned there, or as illustrated in the examples.

Starting materials and end products which are mixtures
of isomers can be separated into the individual isomers by
methods which are in themselves known, for example by frac-
tional distillation, crystallisation and/or chromatography.

The reactions described above are carried out in
accordance with methods which are in themselves known, in
the presence or absence of diluents, preferably in diluents
which are inert towards the reagents and dissolve the Latter,
catalysts, condensation agents or neutralising agents, and/
or in an inert atmosphere, with cooling, at room temperature
or at elevated temperatures and at normal or elevated
pressure.

The invention also relates to modifications of the
present process according to which an intermediate product
obtainable at any stage of the process is used as the star-
ting material and the remaining process stages are carried
out, or the process is discontinued at any stage, or accord-
ing to which a starting material is formed under the re-
action conditions, or wherein a starting material is used
in the form of a salt or a reactive derivative, preferably an
alkali metal salt or trialkylammonium salt. The isdcyanates
mentioned can also be prepared starting fronm corresponding
acid azides, and mixed anhydrides can be prepared from
corresponding acids and simple alkanoic anhydrides.

In the process of the present invention it is prefer=-
able to use starting materials which Lead to the compounds
described initially as particularly valuable, in particular
compounds of the formula II.

The pharmacologically usable compounds of the present
invention can be used for the preparation of pharmaceutical
formulations which contain an effective amount of the active
substance together with, or mixed with, excipients which are

suitable for enteral or parenteral administration. It is

(-85

<
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preferable to use tablets or gelatine capsules which contain
the active compound together with diluents, for example lac-
tose, dextrose, cane sugar, mannitol, sorbitol, cellulose
and/or glycine, and lubricants, for example silica, talec,
stearic acid or salts thereof, such as magnesium or calcium
stearate, and/or polyethylene glycol; tablets also contain
binders, for example magnesium aluminium silicate, starch
paste, gelatine, tragaéanth, methylcellulose, sodium carboxy-
methylcellulose and/or polyvinylpyrrolidone, and, if desired,
disintegrators, for example starches, agar or alginic acid
or the sodium salt thereof, enzymes of the binders and/or
effervescent mixtures or adsorbents, colorants, flavourings
and sweeteners. Injéctabte formulations are preferably iso-
tonic aqueous solutions or suspensions, and suppositories or.
topical lotions are primarily fatty emulsions or suspensions.
The pharmacological formulations can be sterilised and/or
contain auxiliaries, for example preservatives, stabilisers,
wetting agents and/or emulsifiers, solubilisers, salts for
regulating the osmotic pressure and/or buffers. The present
pharmaceutical formulations uhich, if desired, can contain
further pharmacologically valuable substances, are prepared
in a manner which is in itself known, for example by means
of conventional mixing, granulating or coating processes, and
contain from 1X to 75%, in particular from 1% to S0%, of the
active substance. _ _

The examples which follow serve to illdstrate the
invention. Temperatures are quoted in degrees centigrade,
and the data concerning parts relate to parts by weight.
Unless defined otherwise, the evaporation of solvents is
carried out under atmospheric pressure.

Example 1

10.7 ¢ of phenyl isocyanate are added, with stirring,
to a suspension of 12.9 g of 1-methyl-'5-oxo-2-pyrrolepropio-
nitrile in 150 ml of dry toluene and 10.1 g of anhydrous tri-
ethylamine. After the solid substances have dissolved, the
dark red solution is kept for 30 minutes af room temperature,
for 5 minutes on a steam bath and overnight at room
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temperature. The mixture is evaporated on a steam bath, the
residue is taken up in methanol, and the solution is poured
into a mixture of 25 ml of 5-normal hydrochloric acid and
600 mL of water. The resulting pale brown crystals are sepa-
rated off, washed with water, triturated with ethanol and
recrystallised from about 2200 mL of methanol. This gives
1-methyl- B -oxo~X -phenylcarbamoyl=-2-pyrrolepropionitrile
of the formula

\ |

L,
melting at 174-1750.

The starting material is prepared as follows: a solu-
tion of 28 g of 1-methylpyrrole~-2~-carboxylic acid in 20 ml
of dimethylformamide is added, with stirring and cooling, to
a suspension which has been prepared starting from 12 g of
50% strength sodium hydride in mineral oil by washing the
sodium hydride with petroleum ether and suspending it in SO mi
of dimethylformamide. 30 mlL of methyl jodide are then added
to the reaction mixture and stirring is continued at room
temperature. After the initiaL exothermic reaction has sub-
sided, a further 10 ml of methyl iodide are added. The
reaction mixture is allowed to stand overnight and is treated
with water and extracted with diethyl ether. The extract is
washed with aqueous sodium carbonate solution and water and
is dried and evaporated. Methyl 1-methylpyrrole-2-carboxy-
late is obtained as an oil.

A solution of 28 g of the Last-mentioned compound in
50 mL of acétonitrile is added, with stirring, to a suspen-
sion prepared from 19 g of 5S0% strength sodium hydride in
mineral oil by washing the sodium hydride with petroleum
ether and suspending it in 50 mlL of dimethylformamide. After
the exothermic reaction has subsided, the mixture is heated
on a steam bath for 15 minutes, in the course of which a

further reaction with vigorous effervescence takes place.

i

0o
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The viscous, red-brown suspension is diluted with a further
50 mL of dimethylformamide and allowed to stand overnight at
room temperature. The mixture is then heated for a further
5 minutes on a steam bath and is then cooled and diluted with
water. The aqueous solution is filtered, washed once with
diethyl ether and acidified with hydrochloric acid. , The
resulting crystals are séparated off, washed with water,
dried, triturated with cold ethanol and recrystallised from
ethanol. This gives 1-methyl=- [3-oxo=-2-pyrrolepropionitrile,
melting at 107-1090. '

Example 2

Treating 1-methyl=[]3 ~oxo- ol ~phenylcarbamoyl-2-pyrrole-

propionitrile with equivalent amounts of concentrated aqueous
solutions of sodium hydroxide, potassium hydroxide or catcium
hydroxide, filtering the mixture and evaporating the filtrate
to dryness gives the three corresponding metal salts. These
appear to have no well-defined crystalline properties or
melting points although they can be reprecipitated from etha-
nolic solution by adding diethyl ether. The salts are water-

.soluble and their infrared spectrum shows the following bands:

Na salt: &4.57; 6.17 and 6.29 u:;

K salt: 4.58; 6.17 and 6.30 u;

Ca salt: &4.55; 6.13 and 6.23 p.

In each case, the identical free compound (melting
point 174-1750) is recovered by acidifying the aqueous salt
solution with hydrochloric acid.

Example 3

11.68 mlL of triethanolamine in 25 mL of ethanol are
added to a suspension of 21.4 g of 1-methyl- B ~oxo~-o=-phenyl-
carbamoyl-2-pyrrolepropionitrile in 100 ml of absolute etha-
nol, and the mixture is heated until solution is complete.
The solution is filtered while hot and allowed to cool to
room temperature with stirring, the resulting suspension is
cooled to 10o and filtered, and the residue is washed with
25 mlL of cold ethanol. This gives the corresponding tris-
hydroxyethylammonium salt, melting at 115-1170.

Ji
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Example &4
3.8 g of 1-methyl-'F-oxo-n(-phenylcarbamoyl-z-pyrrole-
propionitrile are added to 500 mlL of ether containing diazo-
methane, the latter being prepared from 10.3 g of N=-nitroso=-
N-methylurea by means of 35 mlL of 45% st}ength aqueous potas-
sium hydroxide solution and being dried over pellets of the
latter. After the evolution of nitrogen has subsided, the
solution is filtered and evaporated. The residue is tritu-
rated with diethyl ether and recrystallised from ethyl
acetate. This gives the corresponding methyl enol efher,
namely 1-methyl- 2 -methoxy- e&-phenylcarbamoyl 2-pyrroleacrylo-
nitrile, melting at 121~ 122 .
Example S
3.7 g of p=-fluorophenyl isocyanate are added, with
stirring, to a suspension of 4 g of 1-methyl-B-oxo-z-pyrrole-
propionitrile in 70 mlL of toluene and 3.2 g of triethylamine.
The mixture is heated on a steam bath until the solid mate-
rial has dissolved, and the red-brown solution is allowed to
stand overnight at room temperature. The reaction mixture

is evaporated on a steam bath, the residue is taken up. in

methanol, and the solution is poured into a mixture of 8 ml
of 5-normal hydrochloric acid and 300 mlL of water., The crys-
tals precipitated are separated off, washed with water, dried,
triturated with methanol and recrystallised from ethyl
acetate. This gives'1-methyl~l3-oxo -l = (p-fluorophenylcarba-
moyl)- 2-pyrrolepropionitrile, melting at 198- 199 .
Example 6

A mixture of 1.1 g of 1'-methyl-F-oxo-d-ethoxycarbo-
nyl-2=-pyrrolepropionitrile, 1.1 g of aniline and 60 mlL of
Xxylene is bdiled under reflux for 4.5 hours. The reaction
mixture is left to cool and to stand at room temperature
overnight. The solution is then filtered and evaporated and
the residue is recrystallised from methanol. This gives 1-
methyl- B-oxo-c{-phenylcarbamoyl -2-pyrrolepropionitrile,
melting at 173~ 174 « The product is identical with that of
Example 1. _

The starting material is prepared as follows: a
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solution of 6 mlL of thionyl chloride in 50 mL of diethyl bd
ether is added.in stages and with stirring to a solution of
10 g of 1-methylpyrrole=2-carboxylic acid in 650 mL of dry
diethyl ether and 8.5 g of anhydroué'triethylamine. The
reaction mixture is filtered after 30 minutes, and the resi-
due is washed with diethyl ether. The filtrate is evaporated
to a smaller volume, filtered again and finally evaporated
under reduced pressure. This gives the corresponding acid
chloride. .

A solution of the Llatter fn 20 mL of ethylene glycol
dimethyl ether is added slowly, with stirring and cooling,
to a suspension of 7.3 g of 50% strength sodium hydride in
mineral oil (washed with petroleum ether) in 50 mlL of di-
methylformamide and 20 g of ethyl cyanoacetate. The mode-
rately exothermic reaction is accelerated by heating the mix=-
ture on a steam bath for a short time. The reaction mixture
is allowed to stand overnight, treated with water, acidified
with S-normal hydrochloric acid and extracted with diethyl
ether. The extract is washed with water, dried and evapo-
rated, and the residue is triturated and recrystallised from
diethyl ether. This gives 1-methyl- R -oxo~o(-ethoxycarbonyl~
2-pyrrolepropionitrile, melting at 74-770;

The same product is obtained in the above stage of
the reaction by acylation with the mixed anhydride, fhat is
to say using an equivalent amount of ethyl chLoroforhate
instead of thionyl bhloride.

Example 7

A mixtufe of 5.7 g of 1-methyl~- B-oxo= X-ethoxy-
carbonyl-2-pyrrolepropionitrile, 3.6 g of p-aminophenol and
300 mlL of xylene is boiled under reflux for 2 hours and fil-
tered while hot. The filtrate is cooled and the crystals
obtained are separated off aﬁd recrystallised from methanol.
This gives 1-methyl-l3-oxo-°¢-(p-hydroxyphenyLcarbamoyl.)-2-
pyrrolepropionitrile, melting at 182-1840.

Example 8
2.9 g of 1-benzyl- B -oxo-2-pyrrolepropionitrile in
30 mL of 1,2~dimethoxyethane, followed by 2.7 g of
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p-chlorophenyl isocyanate, are added, with stirring, to a
suspension of 0.8 g of 50% strength sodium hydride in mine-
ral oil (washed with petroleum ether) in 10 mL of 1,2-di-
methoxyethane. The reaction'mixture is allowed to stand
overnight at room temperature and is evaporated, the resi-
due is taken up in water, and the solution is filtered and
acidified with S-normal hydrochloric acid. The resulting
yellow precipftate is separated off, washed with water,
triturated with methanol and recrystallised from ethyl
acetate. This gives 1-benzyl-FP -oxo- d-(p-chlorophenyt-
carbamoyl)=-2-pyrrolepropionitrile, melting at 214-215°.

The starting material is prepared as follows: 7.5 g
of methyl pyrrole=-2-carboxylate in 25 ml of dimethyilformamide
are added to a stirred suspension prepared from 3.4 g of 50%
strength sodium hydride in mineral oil by washing the former
Wwith petroleunm ether and suspending it in 20 mlL of dimethyl-
formamide. 8.5 mlL of benzyl chloride are then added to the
mixture, which is stirred overnight at room temperature.

The reaction mixture is treated with water and extracted
with diethyl ether, and the extract is washed with aqueous
sodium hydroxide solution and water, dried and evaporated.
Methyl 1-benzylpyrrole=-2~-carboxylate is obtained in the form
of an oil. (After purification, a sample thereof melts at
31-329), | | |

A solution of 9.3 g of the lLast-mentioned compound
in 15 mL of acetonitrile and 25 mL of dimethylformamide is
added, with stirring, to a suspension prepared from 4 g of
50X strength sodium hydride in mineral oil by washing the
former with petroleum ether and suspending it in 25 mlL of
dimethylformamide. The mixture is heated on a steam bath
for 30 minutes, in the course of which a dark red solution
is formed. This is allowed to stand overnight at roonm
temperature, water is added, and the mixture is washed with
diethyl ether and acidified with S5-normal hydrochloric acid.
The resulting crystals are separated off, washed with water,
dried, triturated with diethyl ether and recrystallised from
methanol. This gives 1-benzyl-§ -oxo-2=-pyrrolepropionitrile,

i
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melting at 119-1200. _

Example 9
_ 28 g of potassium tert.~butoxide are added, with
stirring and in an atmosphere of nitrogen, to a solution of
4 g of phenylcarbamoylacetonitrile in 50 mL of dimethylform=-
amide. After 2 hours the resulting suspension is cooled to
_ 5° and 4 g of 1-methylpyrrole-2~-carboxylic acid chloride
(us A 3,551,571) are added in the course of 10 minutes. The
reaction mixture is stirred for 18 hours at room temperature
and poured into 300 ml of ice-water, and the resulting preci-
pitate is filtered off. It is washed with water, dried and
recrystallised from ethanol. This gives 1-methyl=- f=-oxo= =
phenylcarbamoyl=2=pyrrolepropionitrile, melting at 172-1740.
The product is identical with that of Example 1.

The starting material is prepared as follows: a solu-
tion of 113.7 g of N,N-dicyclohexylcarbodiimide in 500 mL of
acetonitrile is added, in the course of 30 minutes and with
stirring, in an atmosphere of nifrogen, to a mixture of
42.53 g of cyanocacetic acid, 46.56 g of aniline and 500 ml
of acetonitrile. After 3 hours the résulting suspension is
filtered, the residue is washed with 200 mlL of acetonitrile,
and the filtrates are evaporated. The residue is triturated
with 500 mL of diethyl ether and 50 mlL of ethyl acetate,
filtered off and dried. This gives phenylcarbamoylaceto-
nitrile, melting at 200-2050. _ _ N

Example 10

913 g of anhydrous triethylamine, followed by 913 g
of phenyl isocyanate, are addéd, with stirring and in an
atmosphere of nitrogen, to a suspension of 1.135 g (sic) of
‘1-methyl-p -oxo-2-pyrrolepropionitrile in 17,000 mlL of dry
toluene. The resulting dark broun solution is stirred over-
night at room temperature and is then evaporated at 60- 70 /
10 mm Hg. The residue is taken up in 1400 mL of methanol,
and the solution is treated with 1400 mL of é-normal hydro-
chloric acid in 4200 ml of water. The suspension is cooled
at 15-20° for 20 minutes and filtered, and the residue is
washed with twice 1800 mlL of water, twice 1000 mL of isopro-
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panol and 13 times 1000 mt of diethyl ether. The crude
residue is dried to constant weight at 60° and 5 mm Hg.
1960 g of this residue are dissolved at room temperature in
44,400 ml of methylene chloride. The solution is treated
with 400 g of active charcoal and filtered, and the filtrate
is evaporated. The residue is triturated with 12,000 mlL of
anhydrous ethanol, the sdspension is filtered at 20o and the
residue is washed with four times 1000 mlL of anhydrous
ethanol and dried at 60° and 5 mm Hg. This gives 1-
methyl- B -oxo-oi-phenyl-carbsmoyl-Z-pyrrolepropionitrile,
melting at 172-1740. The p-:iuct is identical with that
of Examples 1, 6 or 9.

1801 g of the Last-mentioned compound are suspended

in 10,500 ml of anhydrous ethanol, and 1108 g of triethanol-

amine are added. The mixture is stirred and heated untit
the solid material has dissolved and is then cooled slowly
to 200. The resulting precipitate is filtered off, washed
with twice 1000 ml of cold, anhydrous ethanol and dried at
45° and 0.1 mm Hg. This gives the corresponding tris-
hydroxyethylammonium salt, melting at 115-1170. The salt is
identical with that of Example 3.

' The starting material is prepared as follows: a
solution of 1325 g of 1-methylpyrrole=2-carboxylic acid in
2400 ml of dimethylformamide is added, with stirring and in
a nitrogen atmosphere and with cooling by ice, to a suspen-
sion prepared from 568.5 g of 50X strength sodium hydride
in mineral oil and 2400 mL of dimethylformamide. ~ 1000 ml
of dimethylformamide, followed by 4316 g of methyl iodide,
are then added to the reaction mixture, with stirring and at
a temperature below 880; Stirring is continued overnight

: o
at room temperature, and the mixture is then cooled to 10

and 10,600 mlL of water are added. The mixture is extracted
Wwith three times 5300 mlL of diethyl ether, and the extract
is washed with 5300 mL of 10% strength aqueous sodium carbo-
nate solution and 5300 mlL of water and is dried and evapo-
rated. Methyl 1-methylpyrrole=-2-carboxylate is obtained in
the form of an oil.

QT
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A solution of 1604 g of the Last-mentioned compound
in 2650 mlL of acetonitrile is added rapidly to a suspension

‘prepared, with stirring and in a nitrogen atmosphere, from

1017 g of 50% strength sodium hydride in mineral oil and
2650 mL of dimethylformamide. The mixtdre is heated at 81°
for 2 hours and is then cooled to 100 and, finally, 25,400
mL of water are added in the course of 15 minutes. The mix-
ture is washed with three times 9000 mlL of diethyl ether,
stirred for 45_minﬁtes at 10 mm Hg in order to remove the

.diethyl ether and acidified with 6400 miL of 6-normal'hydro-

chloric acid. The resulting crystals are separated off,
washed with four times 2400 mlL of water and once with 2400 ...
(sic) of isopropanol and dried at 60° and 5 mm Hg. This
gives 1-methyL-F-oxo-Z-pyrroLepropionitr'iLe, melting at
106-108". |
Example 11

2.5 g of 1-methyL-ﬁ-oxo-Z-pyrrolepropionitrile and
2.1 g of triethylamine are added, with stirring, to a fil~-
tered solution of 4.4 g of 2,6-dichlorophenyl isocyanate in
30 mL of toluene. The mixture is allowed to stand overnight
at room temperature and is then filtered. The solid mate-
rial is washed with toluene and diethyl ether and is taken
up in 50 mlL of methanol, and the solution is poured into a
mixture of 6 mL of S-normal hydrochloric acid and 300 ml of
water. The crystals obtained are separated off, washed with
water, dried, triturated with ethanol and recrystallised from
methanol. This g'ives-1-methyl-p-oxo-a(-(z,é-dichlorophenyL-
carbamoyl)-pryrrolepropionitrile, melting at 196-1990.

Example 12

A suspensidn of 2 g of 1-methyl-f -oxo=-2-pyrrolepro=-
pionitrile in 50 mL of toluene and 1.6 g of triethylamine is
treated with 2.1 g of p-methoxyphenyl isocyanate. The mix~
ture is warmed gently until the solid material has dissolved
and is allowed to stand overnight at room temperature. It
is then evaporated, and the residue is taken up in methanol,
to which 10 mti of 10% strength aqueous sodium hydroxide solu-
tion and 250 mlL of water are added. The alkaline solution

i

O



P

_20-
is filtered and acidified with 5-normal hydrochloric acid,
and the resulting precipitate is separated off. The pre-
cipitate is washed with water, dried, triturated with a

"warm mixture of methanol and ethyl acetate, and recrystal-

Lised from ethyl acetate. This gives 1-methyl-ﬁ-oxo-o< (p-
methoxyphenylcarbamoyl)-2-pyrrolepropionitrile, melting at
192-1930. '

1-Methyl- £ -oxo- A ~(p-methylthiophenylcarbamoyl)=2~
pyrrolepropionitrile is also prepared analogously,.melting
point 16?-1680.

Example 13
_ A solution of 4.9 g of 1-methyl-ﬁ-oxo-Z-pyrroLe-

propionitrile in S0 mlL of toluene, S mlL of dimethyl sul-
phoxfde and & g of triethylamine is treated, with stirring,
with a solution of 5.7 g of p=nitrophenyl isocyanate in the
minimum amount of toluene. The reaction mixture is allowed
to stand overnight and is evaporated, and the residue is
taken up in methanol. Thé solution is filtered, diluted
with water and 6 mL of triethylamine, and washed with ethyl
acetate, and the wash liquor is extracted once with 5%
strength aqueous sodium hydroxide solution. The combined
aqueous solutions are acidified with 5-normal hydrochloric
acid, and the resulting precipitate is separated off. It is
washed with water, triturated with a mixture of methanol and
ethanol and recrystallised from dimethylformamide. .This
gives 1-methyl-§ ~oxo-A~(p-nitrophenylcarbamoyl)=2=-pyrrole-
propionitrile, melting with decomposition at 245-2500.

A solution of 2 g of the last-mentioned compound in
220 mlL of ethanol and 2 ml of triethylamine is hydrogenated
for S0 minutes over 0.5 g of 10% strength palladium-on-char-
coal at 3.5 atmospheres and room temperature. The filtered
solution is evaporated, the residue is taken up in water, to
which 1 mL of triethylamine is added, and the solution is
washed with ethyl acetate and diethyl ether. The solution
is acidifed with S-normal hydrochloric acid, and the preci-
pitate is separated off, washed with water, dried and recrys-
tallised from aqueous methanolt. This gives 1-methyl- B-oxo-
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« =(p~aminophenylcarbamoyl)~-2-pyrrolepropionitrile, melting
with. decomposition at 193-195°, ' )

0.5 g of the Last-mentioned compound is dissolved in
10 mlL of acetic anhydride, and the solution is boiled under
reflux for 10 minutes and evaporated. The residue is tritu-
rated with diethyl ether and recrystallised from methanol/
ethyl acetate. This gives 1-methyl-F-acetoxyéet-(p-acetyl-
aminophenyLcérbamoyl)-Z-pyrroleacrylonitrile, melting at
178-179°.

Example 14

A mixture of 2.1 g of 1-ethyL-3 -oxo-2=pyrrolepropio=
nitrile, 25 ml of toluene and 1.6 g of triethylamine is trea-
ted, with stirring, with 1.6 g of phenyl isocyanate. The
mixture is allowed to stand overnight at room temperature and
is then evaporated and dissolved in methanol. The solution
is poured into 300 mlL of water containing 5 mlL of S-normal
hydrochloric acid, and the precipitate is separated off and
dissolved in 5% strength aqueous sodium hydroxide solution.
The solution is filtered, the filtrate iS'acid{fied again
and the solid material is separated off, washed with water,
dried and recrystallised from ethanol. This gives 1-ethyl-5
-oxo= o -phenylcarbamoyl=-2-pyrrolepropionitrile, melting at
144-145°,

The starting material is prepared as follows: 20 g
of methyl pyrrole-2-carboxylate in 50 mlL of dimethylform=-
amide is added in stages, with stirring and cooling by ice,
to a suspension prepared from 9.1 g of 50% strength sodiunm
hydride in minefal oil by washing the sodium hydride with
petroteum ether and suspending it in 50 mlL of dimethylform-
amide. When the material has dissolved, 25 ml of ethyl bro-
mide are added and the reaction mixture is warmed gently in
order to initiate the exothermic reaction. When the latter
subsides, a further S mL of ethyl bromide are added and the
mixture is allowed to stand overnight. It is treated with
water and extracted with diethyl ether. The extract is
washed with water, dried, filtered and evaporated. Methyl
1-ethylpyrrole=-2-carboxylate is obtained in the form of an
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oil. _

A solution of 10 g of the lLast-mentioned compound in‘
25 mlL of acetonitrile and 25 ml of dimethylformamide is added
to a suspension in 15 ml of dimethylformamide of 5.5 g of
50% strength sodium hydride (washed with petroleum ether),
and the mixture is heated for 15 minutes on a steam bath,
with stirring. It is allowed to stand overnight, water is

~ added and the mixture is filtered and acidified with S-normal

hydrochloric acid. The precipitate is separated off, washed

with water and recrystallised from ethanol. This gives 1-

ethyl-f -oxo=2-pyrrolepropionitrile, melting at 77-79°.
Example 15 _

1.6 g of phénYL isocyanate are added, yith stirring,
to a solution of 2.5 g of 1=-isobutyl=- P-oxo-z-pyrrolepropio-
nitrile in 30 mL of toluene and 1.6 g of triethylamine. The
mixture is allowed to stand overnight and is filtered and
the residue is dissolved in 5% strength agueous sodium hyd~-
roxide solution. The solution is filtered, acidifed with S5-
normal hydrochloric acid and extracted with a mixture of
diethyl ether and ethyl acetate. The organic solution is
washed with water, dried and evaporated. The residue is
triturated with ethanol and recrystallised from methanol.
This gives 1-isobutyl-5-oxo-'d-phenyLcarbamoyl-Z-pyrrole-
propionitrile, melting at 134-1360; ' '

The starting material is prepared as follows: 13 g
of methyl pyrroLe-Z-carbcxyLat? are added, with stirring, to
a suspension prepared from 5.5 g of 50% strength sodium hyd-
ride in mineral oil by washing the sodium hydride with petro-
Leum ether and suspending it in 70 ml of dimethylformamide.
40 g of isobutyl bromide are then added to the hixture, and
it is heated for 10 minutes on a steam bath, with stirring.
The reaction mixture is allowed to stand overnight and is
then treated with water and extracted with diethyl ether.
The extract is washed with water, dried and evaporated. This
gives methyl 1-isobutylpyrrole-2-carboxylate in the form of
an oil. '

A solution of 10 g of the Last-mentioned compound in

P
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15 mL of acetonitrile is added, with stirring, to a suspen-

<o
2

sion prepared from 5 g of 50X strength sodium hydride in
minéral oil by washing the sodium hydride with petEoLeum
ether and suspending it in 25 ml of dimethylformamide. After
the effervescent reaction has subsided, the mixture is heated
on a steam bath for 30 minutes. The sodium hydride is app-
lied (sic) during this time. The mixture is allowed to
stand overnight at room temperature, water is added to it and
it is acidified with S-normal hydrochloric acid. The mixture
is extracted with diethyl ether, and the extract is washed
with water, dried and evaporated. 1-Isobutyl- B-oxo-2~-
pyrrolepropionitrile is obtained in the form of an oil.
Example 16

0.8 g of phenyl isocyanate is added, with stirring,
to a solution of 1.6 g of 1,3,5-trimethyl=4~ethoxycarbonyl-
P -oxo=2=-pyrrolepropionitrile in 30 mL of dry toluene and
0.8 g of anhydrous triethylamine. The mixture is heated on
a steam bath for 10 minutes and is allowed to stand overnight
at room temperature. It is then evaporated, the residue is
taken up in methanol ahd_the solution is treated with 2 mt
of 5-normal hydrochtoric acid and 200 ml of water. The
resulting crystals are separated off, washed with water,
triturated with a mixture of methanol and ethanol and recrys-
tallised from methanol. This gives 1,3,5-trimethyl=4~ethoxy~-
carbonyl-B -oxo=-X =-phenylcarbamoyl-2=-pyrrolepropionitrile,
melting at 164-1660; _

1,3,5-Trimethyl-4-ethoxycarbonyL-5-oxo--<-(p-fluoro-
phenylcarbamoyl)-2-pyrrolepropionitrile, melting point 178~
1790, and 1,3,5~trimethyl=4-ethoxycarbonyl=PB-oxo~o¢ ~(p=chlo~-
rophenylcarbamoyl)=-2=-pyrrolepropionitrile, melting point 238~
241° {(with decomposition), are also prepared analogously.

The starting material is prepared as follows: 16 g
of diethyl 3,5~dimethytlpyrrole=-2,4-dicarboxylate in 25 ml
of dimethylformamide are added in portions and with stirring
to a suspension of 3.6 g of S0% strengthlsodium hydride in
mineral oil (washed with petroleum ether) and 50 mtL of di-
methylformamide. After the sodium hydride has been consumed,
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40 mL of methyl jodide are added to the mixture, which is
allowed to stand overnight at room temperature. The mix-
ture is then treated with water and the solid material ob-
tained is separated off and dried in the air in order to
remove the excess methyl iodide. The solid material is
washed with gater, dried and recrystallised from ethanol.
This gives diethyl 1,3,5-trimethylpyrrole-2,4~dicarboxylate.

A solution of 13.9 g of the lLast-mentioned compound
in 30 ml of acetonitrile and 30 mL of dimethylformamide is
added, with stirring, to a suspension prepared from 5.5 g of
502 strength sodium hydride in mineral oil (washed with petro-
Leum ether) and suspending (sic) in 60 mlL of dimethylformamide.
The mixture is heated on a steam bath for 15 minutes, and
the resulting solution is allowed to stand overnight. The
mixture is then treated with water, and the aqueous solution
is filtered and acidified with S-normal hydrochloric acid.
The precipitate is separated off, washed with water, tritu-
rated with ethanol and recrystallised from ethanol. This
gives 1,3,5-trimethy[-4-ethoxycarbonyl-6 -oxo=-2-pyrrole=-
propionitrile, melting at 105-107°.

Example 17

A solution of 0.3 g of 5=(1-methyl=-2-pyrrolyl)=4-~
phenylcarbamoylisoxazole in 10 mL of 5% étrength aqueous
sodium hydroxide solution and the minimum amount of ethanol
is heated on a steam bath for 5 minutes. The solution is
then filtered and acidified with 5-normal hydrochloric acid.
The resulting crystals are separated off, washed with water

~and triturated with methanol. This gives 1~-methyl- 5-oxo-a(
" phenylcarbamoyl=-2-pyrrolepropionitrile, melting at 170-172°.

The product is identical with that of Examples 1, 6, 9 or 10.
The starting material is prepared as follows: 28 g
of anhydrous aluﬁinium chloride are added in portions, with
stirring and cooling at 10-150, to a solution of 17 g of
1-methylpyrrole in 400 mlL of 1,2-dichloroethane. 27 g of
malonic acid ethyl ester=-chloride 5n 50 mtL of dichloroethane
are then added in such portions that the temperature remains
between 10 and 15°. The mixture is stirred for 3.5 hours,
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and its temperature is then allowed to rise slowly to 32 .
The reaction mixture is allowed to stand overnight at room 6

<

temperature, treated with water and extracted by shaking.
The organic layer is separated off, washed twice with water,
dried and evaporated. The dark brown oil obtained as the
residue is distilled, and the fraction boiling at'105-112°/
0.25 mm Hg is collected. This gives ethyl 1-methyl- ﬂ-oxo-
2=pyrrolepropionate.

A mixture of 3.6 g of the last-mentioned compound and
3.9 g of N,N'~diphenylformamidine is heated at 1_45-165o for
2.5 hours. The resulting brittle, glassy mass is pulverised,
triturated with diethyl ether and recrystallised frgm ethanol/
ethyl acetate. This gives 1~-methyl~- ﬁ-oxo-ai-anilinomethy-
Llene-2~pyrrolepropionanilide, meLtiﬁg at 178-1800.

A mixture of 1.4 g of the last-mentioned compound,
1.1 g of hydroxylamine hydrochloride, 1.2 g of pyridine and
150 mL of ethanol is boiled under reflux for 7 hours. The
reaction mixture is allowed to stand overnight, is filtered
and evaporated, and the residue is treated with water. After
standing, the resulting orange=-coloured oil becomes crys-
talline. The precipitate is separated off, washed with water
and recrystallised from ethanol. This gives 5-(1-methyl-2-
pyrrolyl)=4-phenylcarbamoylisoxazole, melting at 100-1030.

Example 18

0.75 g of phenyl isocyanatg is added, with stirring,
to a suspension of 1 g of 1,3,5-trimethyl-3-@xo-z-pyrrole-
propionitriie in 30 mlL of dry toluene and 0.7 g of anhydrous
triethylamine. The mixture is heated for S minutes on a
steam bath and is allowed to stand overnight at room tempera-
ture., The mixture is filtered, the residue is taken up in
methanol, and the solution is acidified with 1=-normal hydro-
chloric acid. The resulting precipitate is separated off,
dissolved in 1-normal aqueous sodium hydroxide solution,
reprecipitated with 5-normal hydrochloric acid and washed
Wwith water. This gives 1,3,5-trimethyl-B-oxo-«-phenyl-
carbamoyl-2-pyrrolepropionitrile, melting at 172-1740.

The starting material is prepared as follows: a
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mixture of 11.9 g of diethyl 1,3,5-trimethylpyrrole-2,4=di-
carboxylate and 50 mlL of concentrated sulphuric acid is
heated on a steam bath for one hour. The resulting solution
is poured onto ice, and the precipitate is separated off and
washed with water. It is then taken up in aqueous sodium
carbonate solution, the solution is filtered and the fil=-
trate is aciqified with 5-normal hydrochloric acid. The
resulting precipitate is separated off, washed with water,
dried and recrystallised from ethanol. This gives 1,3,5-
trimethyl-2-carboethoxypyrrole-4-carboxylic acid, melting
with decomposition at 197-1980.

7.5 g of'the Last-mentioned compound are heated
under reflux at'235-240o for 15 minutes and are then cooled.
The residue is taken up in petroleum ether, and the solution
is filtered and evaporated. This gives ethyl 1,3,5-trimethyl~
pyrrole=-2-carboxylate, melting at 38-400. (The product is
described in US Patent 2,479,972 as having a boiling point of
102-108013-4 mm Hg). _

A solution of 4 g of the Last-mentioned compound in
10 ml of acetonitrile is added, with stirring, to a suspen-
sion prepared from 2 g of 50% strength sodium hydride in
mineral oil (washed with petroleum ether) and suspending
(sic) in 15 ml of dimethylformamide. The mixture is heated
on a waterbath for 25 minutes and is allowed to stand for 3
hours at room temperature. Water is added to the mixture,
and the aqueous solution is extracted with diethyl ether and
acidified with S-normal hydrochloric acid. The crystals are
separated off, washed with water, dried and recrystallised
from ethanol to which active charcoal has been added. This
gives 1,3,5-trimethylf-5-oXo-Z-pyrrolepropionitrile, melting
at 106-1070.

1,3,5-Ti~imethyl- ﬁ -oxo=«=(p-fluorophenylcarbamoyl)-
2=-pyrrolepropionitrile, which, after recrystallisation from
1:1 methanol/ethanol, melts at 184-1860, is also obtained
analogously. _

Example 19
A suspension of 1 g of 1,2,5-trimethyl- P-oxo-3-
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pyrroLepropionitrile in 40 ml of toluene and 0.7 g of tri-
ethyLémine is treated with 0.75 g of phenyl isocyanate and
is heated on a waterbath for 5 minutes, until the solid mate-
rial has dissolved. The mixture is allowed to stand over-
night, the resulfing precipitate is separated off and taken
up in methanol, and the solution is added to a mixture of
3 mL of 5-normal hydrochloric acid and 250 mlL of water. The
crude product is separated off, washed with water and dis-
solved in 5X strength aqueous sodium hydroxide solution, the
solution is filtered and the alkaline filtrate is acidified
with 5-normal hydrochloric acid. The precipitate is sepa-
rated off, washed with water, dried in the air and recrys-
tallised from ethanol. This gives 1,2,5-trimethyl- B-oxo-

A -phenylcarbamoyl-3-pyrrolepropionitrile, melting at 158-16b°.

Crude 1,2,5-trimethyl-F-oxo-c(-(p-fLuorophenylcarba-
moyl)-3-pyrrolepropionitrile is also obtained analogously,

It is dissolved in aqueous sodium bicarbonate solution, pre-
cipitated with S5-normal hydrochloric acid and recrystallised
from ethanol. Melting point 171-1720.

The starting material is prepared as follows: a
‘solution of 7.6 g of ethyl 1,2,54trimethylpyrrote-3-carb-
oxylate [Ber. 56, 2374 (1923), melting point after recrys-=
tallisation from methanol 65-66 1 in 20 ml of acetonitrile
is added to a suspension of 4 g of 50% strength sodium hydride
in mineral oil and 11 ml of dimethylformamide. The mixture
is heated on a steam bath for 20 minutes, with stirring, and
the resulting suspension is allowed to cool to room tempera-
ture in the course of 90 minutes. The suspension is poured
into 200 mL of ice water, the alkaline aqueous solution is
filtered and the filtrate is acidified with 18% strength hydro-
chloric acid, with cooling by ice. The precipitate is sepa-
rated off, washed with water, dried in the air, triturated
with diethyl ether and recrystallised from methanol. This
gives 1,2,5-trimethy(-'B-oxo-3-pyrrolepropionitriLe, melting
at 140-1410.

Example 20
Starting from equivalent amounts of corresponding
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starting materials, the following compounds of the fqrmula
II wherein R_ = R_ = H are also prepared in accordance
with the processes of the preceding examples, in particular
in accordance with Examples 1, 4, 8 and 10:

No. R1 R4 RS Recrystatlised M.p.., °C
from
1 CH 2-CH '6-CH_Ethanol - 170-171
2 CH3 3-F 3 H 3 Ethyl acetate 191-192
3 CH: 3-CL H Ethyl acetate 192-193
4 CH3 4=ClL H Ethyl acetate 205-207
5 CH3 3-CF H Methanol 185-186
6 CH 2~F 4=F Methanol 136~-138
7 CH: 4-F 3-ClL Ethyl acetate 215-216
8 CH 2~-clL - 4=CL Ethyl acetate 160-162
9 CH: 3-CL 4=-C1L Dimethylformamide 217-219
10 Benzyl 4-F H Ethyl acetate 188-189
11 Benzyl  4-F H Ethyl acetate 203-204
12 CZH5 4=-F H Methanol 156-157
13 C_H 4=-CL H Ethanol - 160-161
14 iEBEtyL 4~F H Methanol 162-163
Example 21

Preparation of 10,000 tablets each containing 100 mg
of active substance:
Ingredients:

Trishydroxyethylammonium=1-methyl-§ -oxo-~

o« -phenylcarbamoyl=2-pyrrolepropionitrile 1000 ¢
Lactose 2535 ¢
Maize starch ' 125 ¢
Polyethylene glycol 6000 150 g
Talc powder 150 ¢
Magnesium stearate 40 g
Purified water ' d.s.
Process:

ALL the pulverulent ingredients are sieved using a
sieve of 0.6 mm mesh width., The active compound is then
mixed with the lactose, the talc, the magnesium stearate and
half of the starch in a suitable mixer. The other half of
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the starch is suspended in 65 mlL of water, and the suspen-
sion is added to a boi[ing solution of polyethylene glycol
in 260 mlL of water. The resulting paste is added to the
powders, and the mixture is granulated, if necessary with 69

the addition of a further amount of water. The granules are

dried overnight at 350, forced through a sieve of 1.2 mm
mesh width and compressed to give tablets of 10.3 mm dia-
meter, having a breaking groove. '

Tablets containing another compound illustrated in
the preceding examples are prepared analogously.

Example 22

Preparafion of 1000 capsules each containing 25 mg
of active substance:
Process (sic) :

1-Methyl=F=o0x0- o -(p=fluorophenyl=-

carbamoyl)~-2-pyrrolepropionitrile 25 g

Lactose 207 g

Maize starch 80 ¢

Magnesium stearate | 3 g
Process:

ALL the pulverulent ingredients are sieved using a
sieve of 0.6 mm mesh width. The active compound is then
homogenised in a sujtable mixer, first with the magnesium
stearate and subsequently with the Lactose and the starch.
No. 2 capsules are filled with 315 mg of the mixture in each
case, using a filling machine.

Capsules containing 25-100 mg of other.compounds men-
tioned and illustrated, in particular those of the formula
II, or of alkali metal, zinc, tri-lower alkylammonium or
trishydrokyethyLaMmonium salts thereof, are prepared analo-

gously.
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Patent Claims for the contracting States: BE CH DE FR GB
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1. Substituted P-oxo-« -phenylcarbamoylpyrrolepropio-
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nitriles of the geneEaL formula 1

CN

' (1)
PI—CO—CH—CONH-—Ph
wherein PL denotes a 2=-pyrrolyl or 3-pyrrolyl radical which
is substituted in the 1-position by c1-67-alkyl or Ph-
C1-C7-akal and in the remaining three positions is unsub-
stituted or substituted by one to three identical or differ-
ent C1-c7-alkyt groups and/or a carboxyl or carbo-c1-c -
alkoxy group; and Ph denotes phenyl which is unsubstituted
or substituted by one to three identical or different substi-
tuents belonging to the group C -c7-alkyl, C -C_-alkoxy,
C1-CT-akalthio, hydroxyl, halogen, trifluoromethyl, nitro,
amino-or ¢ -C_-alkanoylamino; these compounds in their enol
form, enol c1-c -alkyl ethers or enol ¢ =C =-atlkanoyl
esters thereof or salts thereof with bases.
2. - Compounds according to claim 1, formula I wherein PL
denotes 1-(c1-c -alkyl or Ph-c1-C7¥alkyl)-2-pyrrotyl
or 1-(c1-c7-alkyl or Ph-c1-c7-atkyl)-3-pyrrolyl which,
in the remaining positions, is unsubstituted or substituted
by one or two C ~C_=-alkyl groups or a carboxyl or carbo-
C1-C7-alkoxy groupz and Ph represents phenyl uhjch is
unsubstituted or substituted by one or two identical or dif-
ferent substituents belonging to the group c1-c7-alkyl,

€ =C -alkoxy,-C1-67-alkylthio, hydroxyl, halogen, tri-~

fluoromethyl, nitro, amino and c1-c -alkanoylamino, enol-
C1-C7-alkyl ethers qr enol C1~c7-alkanoyl esters there-

of or salts thereof with bases. _
3. Compounds according to claim 1, formula I wherein’Pl
denotes a 2=-pyrrolyl or 3=-pyrrolyl radical which is substi=-
tuted in the 1-position by C1-c7-alkyl or Ph-c1-c7-alkyl
and, in the remaining three positions, is unsubstituted or
substituted by one to three identical or different ¢ -C -

alkyl groups; and Ph denotes phenyl which is unsubstituted

70
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or substituted by one to three identical or different substi-
tuents belonging to the group ¢ =C -alkyl, ¢ =-C_-alkoxy, .
C1-C7-a1kylthio, hydroxyl, halogen, trifluorqmethyl, 71
nitro or amino, enol c1-67-alkyl ethers thereof or salts
thereof with bases. _
4, Compounds according to claim 1, which correspond to

the general formula I1

2™ Ry
N j—- CO~CH~CONH Ry
,la oN (I1)
1 .

wherein R1 denotes C1-c7-alkyl, each of the symbols R

and R3 represents hydrogen or C1-C —-alkyl and each of the

symbols R4 and R_ denotes hydrogen, c1-c ~alkyl, c1-c7-

alkoxy, hydroxyl, halogen or trifluoromethyl, or salts there=-

of with bases.

5. . Compounds according to claim 1, which correspond to

the forhula II illustrated in claim 4 wherein R denotes

alkyl having not more than 4 carbon atoms, each of the symbols

R2 and R3 represents hydrogen and each of the symbols R4

and R5 denotes hydrogen, alkyl or alkoxy, in each case having

not more than 4 carbon atoms, fluorine, chlorine or trifluoro-.
methyl, or salts thereof with bases.

6. Compounds according to claim 1, which correspond to

the formula II illustrated in claim & wherein R1 denotes

methyl( each of the symbols R and Rs.represents hydrogen

and each of the symbols R and R denotes hydrogen, methyl, :
methoxy, fluorine, chlorine or t?ifluoromethyl, or salts there-
of with bases.

7. 1-Methyl-lz-oxo-_“-phenylcarbamoyl-z-pyrrolepropio-
nitrile and salts thereof with bases. |

8. 1-Methyl-5'-oxo-d-(p-fluorophenylcarbamoyL)-Z-pyrrole-
propionitrile and salts thereof with bases.

9. Compounds according to claim 1 having an anti-
inflammatory and anti-arthritic action.
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1Q. Compounds according to claim 3 having an anti-
inflammatory and anti-arthritic action.
1. Pharmaceutical formulations containing compounds
according to one of claims 1, 2 and 9, only those of the salts
which can be used therapeutically being suitable.
12. Pharmaceutical formulations containing compounds
éccording to one of claims 3 to 8 and 10, only those of the
salts which can be used therapeutically being suitable.
13. "The use of compounds of claims 1, 2 and 9 for the
preparation of pharmaceutical formulations.
14. The use of compounds of claims 3 to 8 and 10 for the
preparation of pharmacéutical formulations.,
15. The compounds of claims 1, 2 and 9 for use in a pro=-
cess for the therapeutical treatment of a human or animal.
body.
16. The compounds of claims 3 to 8 and 10 for use in a
process for the therapeutical treatment of a human or animal
body.
17. Process for the preparation of substituted f~oxo-of -
phenylcarbamoylpyrrolepropionitriles defined in claim 1,
characterised in that
al compound (sic) of the formulae

PL=CO~CH,~CN and 0C=N-Ph
are subjected to an addition reaction, or
b) compounds of the formula

Pl-CO-?H-cox
CN

and H-NH=Ph |
wherein X denotes C1-c7-élkoxy, €C,~C,-alkanoyloxy or
halogen are subjected to a condensation reaction, or

c) compounds of the formulae
PL~-Y and ?HZ-CONH-Ph
CN

wherein Y denotes C1-C7-alkoxycarbonyl, halogenocarbonyl
or cyano are subjected to a condensation reaction and the
resulting imines are hydrolysed, or

d) a compound of the formula
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Pl= C===C ~ CONH — Ph
Q CH
\/

is isomerised by means of a strong base, and, if desired, a
resulting compound of the formula I is converted into another
compound of the invention, and/or, if desired, a resulting
enol is converted into an enol c1-c7-akal ether or enol
c1-c7-alkanoyt ester, and/or, if desired, a resulting

enol is converted into a salt with a base or a resulting enol
salt is converted into the free enol or into another salt
with a base, and/or, if desired, a resqlting mixture of iso-
mers is separated into the individual isomers.

18. The compounds obtainable by the process of claim 17.
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Patent claims for the contracting State: AT ‘
1. Process for the preparation of substituted P-oxo-
o(-phgnylcarbamoylpyrrolepropionitriLes of fhe general
formula I '
?N

PL=CO-CH=CONH-Ph (1)
wherein Pl denotes a 2-pyrrolyl or 3-pyrrolyl radical which
1-07-alkyl or Ph-c1-
c7-alkyt and in the remaining three positions is unsub-

is substituted in the 1-position by C

stituted or substituted by one to three identical or diffe-
rent c1-c7-alkyl groups and/or a carboxyl or carbo-c1-c7-
alkoxy group; and Ph denotes.phenyl which is unsubstituted
or substituted by one to three identical or different substi-
tuents belonging to the group c1-c7-alkyl, C1-C7-alkoxy,
C1-c7-atkylthio, hydroxyl, halogen, trifluoromethyl, nitro
amino or c1-c7-alkanoylamino; of these compounds in thedir
enol form, enol C1-C7-alkyl ethers or enol c1-c7-alkanoyl
esters thereof or salts thereof with bases, characterised in
that
a) compounds of the formulae

Pl-CO-CHZ-CN and 0C=N=-Ph
are subjected to an addition reaction, or
b) compounds of the formulae

Pl-co-gu-cox
CN

and H=NH-Ph
wherein X denotes‘C1-c7-aLkoxy, c1-c7-alkanoyloxy or
halogen are subjected to a condensation reaction, or

c) compounds of the formulae
PlL-Y and CZ-CONH-Ph
!
CN

wherein Y denotes c1-c7-alkoxycarbonyl, halogenocarbonyl
or cyano are subjected to a condensation reaction and the
resulting imines are hydrolysed, or

d) a compound of the formula
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Ple C=—==C —~ CONH - Pt
S
\/

is isomerised by means of a strong base, and, if desired, a
resulting compound of the formula I is converted into another
compound of the invention, and/or, if desired, a resulting

. enol is converted into an enol c1-c7-alkyl ether or enol
C1-c7-alkaqoyl ester, and/or, if desired, a resulting

enol is converted into a salt with a base or a resulting enol
salt is converted into the free enol or into another salt
with a base, and/or, if desired, a resulting mixture of iso-
mers is separated into the individual isomers.

2. Process ~according to claim 1, characterised in that
the reaction a) is carried out in the presence of a base or
at an elevated temperature.

3. Process according to claim 1, characterised in that
the reaction b) is carried out at an elevated temperature.

4. Process according to claim 1, characterised in that
the reaction ¢) is carried out in the presence-of an alkali
metal alkoxide or hydride.

5. Process according to claim 1, characterised in that
the reaction d) is carried out in the presence‘of a strong
inorganic or organic base.

6. Process according to claim 1, characterised in that,
in a resulting compound containing a nitro group as a substi-
tuent in the radical Ph, this group is reduced to the amino
group. ' _

7. Process according to one of claims 1 to 6, charac-
terised in that, in a fesulting compound containing the amino
group as a substituent in the radical Ph, this group is acy~-
Lated to give a c1-c7-alkanoyl amino group.

8. Process according to one of claims 1 to 7, charac-
terised in that compounds of the formula I illustrated in
claim 1 wherein PL denotes 1-(C1-C7—alkyl or Ph-C1-c7-akal)-
2=pyrrolyl or 1-(c1-c7-alkyl or Ph-c1-c7-alkyl)-3-pyrrotyl
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which in the remaining positions is unsubstituted or substi-
tuted by one or two c1-c7-alkyl groups or a carboxyl or
carbo-c1-c7-alkoxy group, and Ph represents phenyl which

is unsubstituted or substituted by one or two identical or
different substituents belonging to the group C1—c7*

alkyl, c1-c7-alkoxy, c1-c7-alkylthio, hydroxyl,

halogen, trifluoromethyl, nitro, amino and c1-c7-
alkanoylamino, enol C1-c7-alkyl ethers or enol c1—
c7-alkanoyl esters thereof or salts thereof with bases

are prepared.

9. Process according to claim 1 for the preparation of
new substituted F-oxo-a<-phénylcarbamoylpyrrolepropionit-
riles of the formula I illustrated in claim 1, wherein PL
denotes a Z-pyrrolyl or 3-pyrrolyl radical which is substi-
tuted in the 1-position by C1-c7-alkyl or Ph-c1-c7-a1kyl
and, in the remaining three positions, is unsubstituted or
substituted by one to three identical or different c1-c7-
alkyl groups; and Ph denotes phenyl which is unsubstituted
or substituted by one to three identical or different substi-
tuents belonging to the group c1-c7-alkyl, C1-C7-alkoxy,
c1-c7-akaLthio, hydroxyl, halogen, trifluoromethyl,

nitro or amino; enol c1-CT-akal ethers thereof or salts
thereof with bases, characterised in that

a) starting materials of the formulae indicated in claim 1

are subjected to an addition reaction, or

b) starting materials of the formulae indicated in
claim 1 are subjected to a condensation reaction or

c) starting materials of the formulae indicated in
‘claim 1 are subjected to a condensation reaction and the
resulting imines are hydrolysed, or

d) compounds of the formula indicated in claim 1 are
isomerised by means of a strong base, and, if desired, a
resulting compound of the formula I is converted into another
compound of the invention, and/or, if desired, a resulting
enol is converted into an enol c1-c7falkyl ether, and/or,
if desired, a resulting enol is converted into a salt with

a base or a resulting enol salt is converted into the free
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enol or into another salt with a base, and/or, if desired, 71
a resulting mixture of isomers is separated into the indi~-
vidual isomers.

10. Process according to claim 9, characterised in that
the reactions a), b), c) and d) are carried out in accor-
dance with claims 2, 3, 4 and 5, respectively. '

11. Process according to one of claims 9 and 10, charac-
terised in that, in a resulting compound containing a'nitro
group as a substituent in the radical Ph, this group is
reduced to the amino group.

12. Process according to one of claims 9 and 10, charac-
terised in that compounds of the general formula II

A 1 - A
o CO=CH=CCNH 4
SN R (11)

|
CN
Ry : A

wherein R1 denotes c1-c7-alkyl, each of the symbols

R2 and R3 represents hydrogen or c1-c7-alkyl and each of

the symbols R4 and RS denotes hydrogen, C1-c7-alkyl,
c1-c7-alkoxy, hydroxyl, halogen or trifluoromethyl, or

salts thereof with bases, are prepared.

13. Process according to one of claims 9 and 10, charac~-
terised in that compounds of the formula II illustrated in
claim 12 wherein R1 denotes alkylL having not more than &
carbon atoms, each of the symbols R, and Rz represents hy-
drogen and each of the symbols R4 and Rs_denotes hydrogen,
alkyl or alkoxy each of which has not more than & carbon atonms,
fluorine, chlorine or trifluoromethyl, or salts thereof with
bases, are prepared.

1. Process according to one of claims 9 and 10, charac-
terised in that compounds of the formula II illustrated in
claim 12 wherein R1 denotes methyl, each of the symbols

R2 and R3 represents hydrogen and each of the symbols R4 and
R5 denotes hydrogen, methyl, methoxy, fluorine, chlorine or
trifluoromethyl, or salts thereof with bases, are prepared.
15. Process according to one of claims 9 and 10,
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characterised in that 1-methyl- B -oxo- 4 -phenylcarbamoyl-2-

pyrrolepropionitrile and salts thereof with bases are
prepared.

16. Process according to one of claims 9 and 10, charac-
terised in that 1-methyl-15-oxo-a<-(p-fLuorophenytcarbamoyl)-
2-pyrrolepropionitrile and salts thereof with bases are
prepared. ' .

17. Process for the preparation of a pharmaceutical formu-
Lation, characterised in that an active compound, according

to the invention, according to:one of claims 1 to 8, is
processed together uith a pharmaceutical excipient.

18. Process for the preparation of a pharmaceutical formu-
lation, characterised in that an active compound, according

to the invention, according to one of claims 9 to 16, is
processed together with a pharmaceutical excipient.

o
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Claims for the Contracting States: DEGBFRCH LI ITNLBESELU (as printed)
1. A substituted B-oxo-a-phenyicarbamoylpyrrolepropionitrile of the generai formuia |
CN
PI-—CO-—(,".H—CONH—Ph o .

wherein Pl is 2- or 3-pyrrolyl substituted in the 1-position by C,—C,alkyl or Ph-C,~C,alkyl, and
unsubstituted in the remaining 3 positions or substituted therein by one to three identical or different
C,—C,alky! groups and/or by one carboxy or C,—C,carbalkoxy group; and Ph is phenyl which is
unsubstituted or substituted by one to three identical or different members selected from C,—C,alkyl,
C,—C,alkoxy, C,—C,alkyithio, hydroxy, halogen, trifluoromethyl, nitro, amino or C,—~C,alkanoylamino;
this compound in its enol form, a C,—C,alkyl enol ether or a C,—C;alkanoyl enol ester thereof, or a sait
thereof with a base.

2. A compound according to claim 1 of the formula |, wherein P! is 1-{C,—C,alkyi or Ph-C,~—Caikyl})-2-
or -3-pyrrolyl which is unsubstituted in the remaining positions or substituted therein by one or two
C,—C;alkyl groups, or by one carboxy or C,—C,carbalkoxy group; Ph is phenyl or phenyl which is
substituted by one or two identical or different members selected from C,—C,alkyl, C,—C,alkoxy,
C—C-alkyithio, hydroxy, halogen, trifluoromethyi, nitro, amino and C,~C,alkanaylamino; or a3 C,—C,alkyl
enol ether or a C,—C,alkanoyl enol ester thereof, or a salt thereof with a base.

3. A compound according to claim 1 of the formula |, wherein Pl is 2- or 3-pyrrolyl substituted in the 1-
position by C,—C,alkyl or Ph-C,~—C,alkyl, and unsubstituted in the remaining 3 positions or substituted
therein by one to three identical or different C,—Calkyl groups: and Ph is phenyl which is unsubstituted or
substituted by one to three identical or different members selected from C,—C,atkyl, C,—C,alkoxy,
C,—~C,alkylthio, hydroxy, halogen, trifluoromethyl, nitro or amino; or a C,—C,alkyl enof ether thereof, ora
sait thereof with a base.

4. A compound according to claim 1 of the general formula il

R,—tt H—r A

2 iN i-——SCO-CH—CON-i 4 .( iy,
| cN -

R, Rs

wherein R, is C,—Calkyl; each of R; and R, is hydrogen or C,—C;alkyl; and each of R, and R, is hydrogen,
C—C,alkyl, C,—C,alkoxy, hydroxy, halogen or trifluoromethyl; or a salt thereof with a base.

5. A compound according to claim 1 of the formula Il as indicated in claim 4, wherein R, is alkyl of not
more than 4 carbon atoms; each of R, and R, is hydrogen; and each of R, and R; is hydrogen, alky! or
alkoxy of not more than 4 carbon atoms each, fluoro, chloro or trifluoromethyl, or a salt thereof with a base.

6. A compound according to claim 1 of the formula Il as indicated in claim 4, wherein R, is methyl; each

" of R, and R, is hydrogen; and each of R, and R, is hydrogen, methyl, methoxy, fluoro, chioro or trifluoro-

methyl, or a sait thereof with a base,

7. 1-Methyl-B-oxo-a-phenylcarbamoyl-2-pyrrolepropionitrile, or a salt thereof with a base.

8. 1-Maethyi-B-oxo-a-(p-fluorophenyicarbamoyl}-2-pyrroiepropionitrile, or a sait thersof with a base.

9. A compound according to claim 1 having antiinflammatory and antiarthritic activity.

10. A compound according to claim 3 having antiinflammatory and antiarthritic activity.

11. A pharmaceutical composition containing a compound as claimed in anv ongofclaims 1,20r8, or
a therapeutically acceptable salt thereof.

12. A pharmaceutical composition containing a compound as claimed in any one of claims 3to 8 or 10,
or a therapeutically acceptable sait thereof.

13. Use of a compound as claimed in any one of claims 1, 2 or 9 for the preparation of a pharmaceutical
composition.

14. Use of a compound as claimed in any one of claims 3 to 8 or 10 for the preparation of a
pharmaceutical compaosition.

15. Use of a commipound as claimed in any one of claims 1, 2 or 9 in a therapeutic method of treating the
human or animal body. .

16. Use of a compound as claimed in any one of claims 3 to 8 or 10 in a therapeutic method of treating
the human or animal body.

17. A procass for the preparation of a substituted B-oxo-a-phenylcarbamovlpvrrolepropnomtnle as
defined in claim 1, which comprises

a) adding compounds of formutae

PI—CO—CH,—CN + OC=N—Ph
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b) condensing compounds of the formulae

Pl—CO—CH—COX
|
CN
and R—NH~—Ph,

wherein X is C,—C,alkoxy, C,—C,altkanoyloxy or halogen, or
¢} condensing compounds of formulae

Pl—Y and CH,—CONH—Ph
. EN |
wherein Y is C,—C,alkoxycarbonyl, halocarbonyl or cyano and hydrolysing the resuitant imines, or
d) isomerizing compounds of the formuia

Pl = C===C = CON = Ph

Q CH R

N7

N

with a strong base and, if desired, converting a resultant compound of formula | into another compound of
the invention, andfor, if desired, converting a resultant enol into a C,—C;alkyl enol ether or a
C,—C,alkanoyl enol ester, and/or, if desired, converting a resuitant enol into a salt with a base, or a
rasuitant enol salt into the free enoi or into another salt with a base. and/or, if desired, resolving a'mixture

of isomers abtained into the.individual isomers.
18. A compound obtainable according to the process of ciaim 17.

Claims for the Contracting State: AT (as printed)
1. A process for the preparation of a substituted B-oxc-a-phenylcarbamovlpyrroleproplomtnle of the
general formula I
CN
_ P—=CO—~CH—CONH~-Ph : _ _ )
wherein Pt is 2- or 3-pyrrolyl substituted in the 1-position by C,—C,alkyl or Ph-C,—C,alkyl, and

-unsubstituted in the remaining 3 positions or substituted therein by one to three identical or different

C,~C,alkyl groups and/or by one carboxy or C,—C,carbalkoxy group; and Ph is phenyl which is
unsubstituted or substituted by one to three identical or different members selected from C,—C,alkyl,
Ci—Calkoxy, C,—Calkyithio, hydroxy, halogen, trifluoromethyl, nitro, amino or C,—C,alkanoylamino; of
this compound in its enol form, a C,—C,alkyl enoi ether or a C,—C,alkanoy! enol ester thereof, or a sait

thereof with a base, which process comprises
a) adding compounds of formulae

PI—CO—CH,—CN + OC=N—Ph

b} condensing compounds of the formulae
P—CO—CH—COX
CN
and R—NH—Ph,

wherein X is C,—Calkoxy, C,—C,aikarioyloxy or halogen. or
c) condensing compounds of formulae

Pl=Y and CH,~CONH-—Ph

CN

wherein Y is C,—C,alkoxycarbonyl.' halocarbonyl -or cyano and hydrolysing the resuitant imines, or
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d) isomerizing compounds of the formula

Pl=-C C = CON = Ph

Q / CH
\/

with a strong base and, if desired, converting a resuitant compound of formula | into another compound of
the invention, and/or, if desired, converting a resultant enol into a C,—C,alkyl enol ether or a
C,—C,alkanoyi enci ester, and/or, if desired, converting a resultant enol into a sait with a base, or a
resuitant enol salt into the free enol or into another sait with a base, and/or, if desired, resolving a mixture

of isomers obtained into the individual isomers. _
2. A process according to claim 1, wherein the reaction a) is carried out in the presence of a base or at

elevated temperature.
3. A process according to claim 1, wherem the reaction b} is carried out at elevated temperature.
4. A process according to claim 1, wherein the reaction c) is carried out in the presence of an alkali

metal aikoxide or hydride.
5. A process according to claim 1, wherein the reaction d) is carried out in the presence of a strong

inorganic or organic base.

6. A process according to claim 1, wherein in a resuitant compound having a nitro group as substituent
in the Ph radical, said group is reduced to the amino group.

7. A procass according to any one of claims 1 to 6, wherein in a resultant compound having the amino
group as substituent in the Ph radical, said group is acylated to a C,—C,alkanoylamino group.

8. A process according to any one of claims 1 to 7, which process comprises praparing a compound of
the formuia | as indicated in claim 1, wherein Pl is a 1-{C,—C,alkyl or Ph-C,—Caikyl)-2- or -3-pyrrolyl which
is unsubstituted in the remaining positions or substituted therein by one or two C,—C,atkyl groups, or by
one carboxy or C,~—C,carbaikoxy group; Ph is phenyl or pheny! which is substituted by one or two identical
or different members selected from C,~—C,alkyl, C;—C,alkoxy, C,—C,alkylthio, hydroxy, halogen, trifluoro-
methyl, nitro, amino and C,~—C,alkanoylamino; or a C,—C,alkyl enol ether or a C,—C,alkanoyl enol ester
thereof, or a sait thereof with a base.

9. A process according to claim 1 for the preparation of a novel substituted 8-oxo-a-phenylcarbamoyi-
pyrrolepropionitrile of the formule | as indicated in claim 1, wheregin Pl is 2- or 3-pyrrolyt substituted in the
1-position by C,—C,aikyl or Ph-C,—C,alky!, and unsubstituted in the remaining 3 positions or substituted
therein by one to three identical or different C,—C,alkyl groups; and Ph is phenyl which is unsubstituted or
substituted by one to three identical or different members selected from C,—C,alkyl, C,—C,alkoxy,
C,—C,alkyithio, hydroxy, halogen, triflucromethyi, nitro or amino; or a C,—C,alkyl eno! ether thereof, ora
sait thereof with a base, which process comprises

a) adding starting materials of the formulae as indicated. in claim 1, or

b) condensing starting materials of the formuiae -as indicated in claim 1, or

¢} condensing starting matenals of the formulae as indicated in claim 1 and hydrolysing the resultant
imines, or

d) isomerizing compounds of the formula as indicated in claim 1 with a strong base and, if desired,
converting a resuitant compound of formula | into another compound of the invention, and/or, if desired,
converting a resuitant enol into a C,—C,alkyl enol ether, and/or, if desired, converting a resultant enoliinto a

R

sait with a base, or a resuitant enol sait into the free enol or into another salt wuth .a base, and/or, if desired,

resolving a mixture of isomers obtained into the individual isomers.
10. A process according to claim 9, wherein the reactions a), b). ¢) and d) are carried out in accordance

with any one of claims 2, 3, 4 and 5.
11. A process accordmg to either claim 9 or claim 10, wherein in a resuitant compound having a nitro

group as substituent in the Ph radical, said group is reduced to the amino group.

12. A process according to either claim 9 or claim 10, which process comprises preparing a compound

of the generat formula ll

Ry— H—nr R
2 i i——3 CO-CH—CONH 4 (),

I
CN
Ry Rs

wherein R, is C,—C,alkyl; each of R, and R, is hydrogen or C,—C,alkyl; and each of R, and R, is hydrogen,
C,—C,alkyl, C,—C,alkoxy, hydroxy, halogen or triflucromethyl; or a sait thereof with a base.

13. A process according to either claim 9 or claim 10, which process comprisas preparing a compound
of formula H as indicated in ciaim 12, wherein R, is aikyl of not more than 4 carbon atoms; each of R, and R,
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is hydrogen; and each of R, and Rs is hydrogen, alkyl or alkoxy of not mare than 4 carbon atoms each,
fluoro, chioro or trifluoromethyl, or a sait thereof with a base.
14. A process according to either claim 9 or claim 10, which process comprises preparing a compound

of the formuia il as indicated in claim 12, wherein R, is methyl; each of R and R, is hydrogen; and each of

R. and R, is hydrogen, methyi, methoxy, fluoro, chloro or trifluoromethyi, or a sait thereof with a base.
15. A process according to either claim 9 or claim 10, which process comprises preparing 1-methyl-g-
oxo-a-phenyicarbamoyl|-2-pyrrolepropionitrile, or a sait thereof with a base.
16. A process according to either claim 9 or claim 10, which process comprises preparing 1-methyi-§-
oxo-a-[p-flucrophenylcarbamoyi)-2-pyrrolepropionitrile, or a sait thereof with a base.
17. A process for the preparation of a pharmaceutical composition, which process comprisas
combining a compound of the invention according to any one of claims 1 to 8 with a pharmaceutical carrier.
18. A process for the preparation of a pharmaceutical composition, which process comprises
combining a compound of the invention according to any one of claims 9 to 16 with a pharmaceutical

carrier. :

Revendications pour les Etats contractants: DEGB FRCH LIITNLBESELU (as printed)
1. Béta-oxo-alpha-phényicarbamoyl-pyrrolopropionitriles substituées de formule générale |
| CN.
PI—CO~—~CH—CONH—Ph {1),

dans laquelle Pl représente un reste 2- ou 3-pyrrolyle qui est substitué en position 1 par un groupe alkyie en
' C,—C, ou phényi-aikyle en C,—C; et est non substitué dans les trois autres positions ou est substitué par 1
3 3 groupes alkyle en C,—~C, identiques ou différents et/ou un groupe carboxy ou carbo-alcoxy en C,—C,;
et Ph représenta le groupe phényie non substitué ou portant un a trois substituants identiques ou différents
choisis parmi les groupes aikvie en C,—C,, alkyithio en C,—C,, hydroxy, les halogénes, les groupes
triffuorométhyle, nitro, amino ou alcanoylamino en C,—C,; ces composés sous leur forme énol, leurs
éthers alkaliques en C,—C, 7 d’énols ou leurs esters alcanoyliques en C,—C, d'énois ou leurs sels de bases.

2. Composés selon la rev. 1, de formule 1, dans laquelle P! représente un groupe 1-{alkyle en C,—C, ou
Ph-alkyle en C,—C,)-2- ou -3-pyrrolyle non substitué dans les autres positions ou substitué pa;r un ou deux
groupes alkyle en C,—C,, un ou groupe carboxy ou carboaicoxy en C,—C,, Ph représente le groupe
phényle non substitué ou portant un ou deux substituants identiques ou différents choisis parmi les
groupes alkyle en C,—C,, aicoxy en €,~C,, alkyithio en C,—C,, hydroxy, les halogénes, les groupes
trifluorométhyie, nitro, amino et aicanoylamino en C,—C,, leurs éthers alkyliques en C,—C, d'énois ou
leurs esters alcanoyliques en C,—C, d’énols ou leurs sels de bases.

3. Composés seion la rev. 1, de formule | dans laquelle Pl représente un groupe 2- ou 3-pyrrolyle
substitué en position 1 par un groupe alkyle en C,—C, ou Ph-alkyle en C,—C, et non substitué dans les trois
autres positions ou portant un 3 trois substituants alkyle en C,—C, identiques ou différents; et Ph
représente le groupe phényle non substitué ou portant un 3 trois substituants identiques ou différents
choisis parmi les groupes alkyle en C,—C,, alcoxy en C,—C;, alkyithio en C,—C,, hydroxy, les halogénes,
les groupes trifluorométhyle, nitro ou amino, leurs éthers alkyliques en C,—C, d'énois ou leurs sels de
bases.

4. Composés selon la rev. 1 répondant 3 Ia formule générale il

R, —] LR R, .
Ro—tt H=Rs 4 (ny,
\N/—-CO-CH—COI\H
|
R

1

dans laqueile R, représente un groupe alkyle en C,—C,, chacun des symboles R, et R, représente
'hydrogéne ou un groupe alkyle en C,—C, et chacun des symboles R, et Ry représente I'hydrogéne, un
groupe alkyle en C,—C,, alcoxy en C,—C,, hydroxy, un halogéne ou un groupe triftuorométhyle, ou leurs
seis de bases. ’ )

5. Composés selon la revendication 1, répondant 2 1a formule Il de !a rev. 4, dans laquelle R, représente
un groupe alkyle & 4 atomes de carbone au maximum, chacun des symboles R, et R, représente I'hydro-
géne et chacun des symboles R, et Ry représenta I'hydrogéne, un groupe alkyle ou alcoxy contenant

-¢hacun 4 atomes de carbone au maximum, le fluor, le chiore ou un groupe trifluorométhyle, ou leurs sels
de bases. :

6. Composés selon ia rev. 1, répondant i la formule Il de 1a rev. 4 dans laquelle R, représente un groupe
méthyle, chacun des symboles R, et R, représente i’hydrogéne et chacun des symboles R, et R, représente

CN R5
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'hydrogéne, un groupe méthyle, méthoxy, le fluor, le chiore ou un groupe trlﬂuoromethyle, ou leurs sels

de bases.
7. Le 1-methyl-beta-oxo-aIpha-phenv!carbamoyl-2-pyr'olopropsomtr:le et sas sels de bases.
8. Le 1-méthyi-béta-oxo-alpha-(p-fluorophénylcarbamovyt)-2-pyrroloprapionitrile et ses sels de bases.
9. Composés a activité anti-inflammatoire et anti-arthritique seion la rev. 1.
10. Composeés a activité anti-inflammatoire et anti-arthritique selon 1a rev. 3,
11. Compositions pharmaceutiques contenant des composés selon I‘'Une des rev. 1, 2 et 9, les sals étant

uniquement ceux qui conviennent pour 'usage pharmacsutique. .
12. Compaositions pharmaceutiques contenant des composés selon 'une des rev. 3 4 8 et 10, les sels

étant uniqguement ceux qui conviennent pour I'usage pharmaceutique.
13. Utilisation de composés selon les rev. 1, 2 et 9, pour la préparation de compositions pharma-.

ceutiques.
14. Utilisation de composés selon les rev. 3 & 8 et 10, pour la preparanon de compositions pharma-

ceuthues
15. Les composés des rev. 1, 2 et 9, pour I‘utilisation dans un procédé pour le traitement thérapeutique

de I'organisme humain ou animal. _
16. Les composés des rev. 3 3 8 et 10, pour l'utilisation dans un procedé pour le traitement théra-

peutique de I'organisme humain ou anima.
17. Procedé de préparation des béta-oxo-alpha-phénylcarbamovyi-pyrrolopropionitrile substitués

définis dans !a rev. 1, caracterisé en ce que:
a) on fixe par addition ies composés de formule

PI—CO—CH,—CN et OC=N—Ph

ou bien
b) on condense des composes de formules

PI-—CO—CH—COX et H—NH-—Ph,

CN

dans lesquelles X représente un groupe alcoxy en C,~—C,, alcanoyioxy en C,—C; ou un halogéne, ou bien
¢) on condense des composés de formules

Pl—Y st CH,—CONH—Ph

CN

dans lesquelles Y représente un groupe {alcoxy en C,—C,)-carbonyle halogénocarbonyle ou cyano, et on

hydrolyse les imines obtenues; ou bien
d) on-isomérise des composés de formule

"Ple ¢ ===C - CONH — P
0 CH
N
a I'aide d'une base farte, et si on le désire, on convertit un composé obtenu répondant a la formule | enun
autre composé de I'invention et/ou, si on le désire, on convertit un énol obtenu en un éther alkylique en
C,—C, d'énol ou un ester alcanoylique en C,—C, d"énol et/ou, si on le désire, on convertit un énol obtenu
- en un sel d’'une base ou un sel d’énol obtenu en I'énol libre ou en un autre sel d’une base et/ou, si onle

désire, on sépare un mélange d’'isoméres obtenu en les isoméres individuels.
18. Les composés obtenus par le proédé de la rev. 17.

Revendications pour I'Etat contractant: AT (as ,Printed)

1. Procédé de préparation de béta-oxo-'alpha-p'hénylcarbamoyl-pyrrolopropionitriles de formuie

génerale |
CN

PI—CO—CH—CONH—FPh .

dans laquelle Pl représente un groupe 2- ou 3-pyrrolyle substitué en position 1 par un groupe alkyie en
C—C; ou Ph-altkyie en C,—C, et non substitué dans les trois autres positions gu substitué par un 3 trois
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groupes alkyle en C,—C, identiques ou différents et/ou un groupe carboxy ou carbo-aicoxy en C,—C.; et Ph
représente le groupe phényle non substitué ou portant un a trois substituants identiques ou différents
choisis parmi les groupes alkyle en C,—C,, alcoxy en C,—C,, aikylthio en Ci—C;, hydroxy, les halogénes,
les groupes trifluorométhyle, nitro, amino ou alcanoylamino en C,—C.. de ces composés sous leur forme
d’'énols, de leurs éthers alkyliques en C,—~C, d'énols ou de leurs esters alcanoyliques en C,—C, d’énois oy
de leurs sels de bases, caractérisé en ce que: .

a) on fixe par addition les composés de formules .

. PI—CO—CH,—CN et OC=N—Ph
b) on condense les composés de formuies
P=~CO~—CH-—COX et H-=NH-—PHh,
CN

dans lesquelles X represente un groupe aicoxy en C,—C,, alcanoyloxy en C,—C, ou un halogéne, ou bien
c) on condense les composés de formules

Pl—Y et CH,~CONH—Ph

CN

dans lesquelles Y représente un groupe (alcoxy en C,—C;)-carbonyie, haiogénocarbonyle ou cyano, et on

hydrolyse les imines obtenues, ou bien
d} on isomérise les composés 18 formule

Ple C==—=C = CONH — P~
=]

o

a I'aide d’'une base forte, et si on le désire, on convertit un composé obtenu répondant 3 la formuie | enun
autre composé de I'invention et/ou, si on le désire, on convertit un énoi obtenu en un éther alkylique en

- C,—C, d’énol ou un ester alcanoylique en C,—C, d’énol et/ou, s1 on le désire, on convertit un énol obtenu

en un sel d'une base ou un sel d'énol obtenu en I'énol libre ou en yn autre sel de base et/ou, si on le désire,
on sépare un mélange d'isoméres obtenu en les isoméres individuels. _

2, Procédé seion la rev. 1, caractérisé en ce que |a réaction a) est effectuée en présence d’une base ou a
température élevée. . - '

3. Procédé selon la rev. 1, caractérisé en ce que la réaction b} est effectuée a température élevée.

4. Procédé selon la rev. 1, caractérisé en ce que la réaction c) est effectuée en présence d'un aicoolate

ou d'un hydrure de métal aicalin.

S. Procédé seion la revendication 1, caractérisé en ce que la réaction d) est effectude en présance d’une
base minérale ou organique forte. _

6. Procédé selon la rev. 1, caractérisé en ce que dans un compose obtenu dans lequel le groupe Ph
porte en tant que substituant un groupe nitro, on réduit ce groupe en groupe amino.

7. Procédé selon i'une des rev. 1 & 6, caractérisé en ce que, dans un composé obtenu dans lequei le
groupe Ph porte en tant que substituant le groupe amino, on acyle ce groupe en un groupe alcanoylamino
an C1—C-,.

8. Procédé selon 'une des rev. 1 & 7, caractérisé en ce que I'on prépare des composés de formule i dela -

rev. 1 dans laqueile P! représente un groupe 1-(alkyle en C,—C, ou Ph-alkyle en C,—C,)-2 ou -3-pyrrolyle
non substitué dans les autres positions ou substitué par un ou deux groupes alkyle en C,—C; ou par un
grouge carboxy ou carbo-aicoxy en C,—C,, Ph représente le groupe pnényle non substitué ou portant un
ou deux substituants identiques ou différents choisis parmi les groupes alkyle en C,—C,; alcoxy en C;—C,,
aikyithio en C,—C,, hydroxy, les halogénes, les groupes trifluormethyi, nitro, amino et alcanoylamino en
C,—C,;, leurs éthers aikyliques en C,—C, d’énols ou leurs esters aicanoyliques en C,—C, d’énols ou leurs
sels de bases. o . :

9. Procédé seion la rev. 1, pour la préparation des nouveaux béta-oxo-aipha-phényicarbamoyl-pyrrolo-
propionitriles substitués de formuie | de la rev. 1 dans laquelie P! représente un groupe 2- ou 3-pyrrolyle
substitué en position 1 par un groupe alkyle en C,—C, ou Ph-aikyle en C,—C, et non substitué dans les trois
autres positions ou substitué par un 3 trois groupes alkyle en C,—C, identiques ou différents; et Ph
represente le groupe phényie non substitué ou portant un 2 trois substituants identiques ou différents
choisis parmi les groupes alkyle en C,—C,, alcoxy en C,~C,, alkyithio en C,~C,, hydroxy, les halogénes,
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les groupes trifluorométhyle, nitro ou amino; de leurs éthers alkyliques en C,—C, d'éncls ou de leurs sels

de bases, caractérisés en ce que: ) . o .
" a) on fixe par addition des composés de départ répondant aux formules indiquées dans la rev. 1, ou

bien o ._

b) on condense des produits de départ répondant aux formules indiquées dans la rev. 1,

¢} on condense des produits de départ répondant aux formules indiquées dans la rev. 1, et on

hydrolyse les imines obtenues, ou bien o
;s répondant 2 1a formule indiquée dans la rev. 1 a I'aide d’une base forte,

d) on isomérise des compose.
ot, si on le désire, on convertit un composé obtenu répondant & la formuie | en un autre composé de
Iinvention et/ou, si on le désire, on convertit un énol obtenu en un éther aikylique en C,—C, d'énol, et/ou, si
on le désire, an convertit un énol obtenu en un sel de base ou un sel d’énol obtenu en I’énol libre ou enun
autre sel de base, et/ou, si on le désire, on sépare un melange d’isoméres obtenu en les isomeéres

individuels. : o
10. Procédé selon la rev. 9, caractérisé en ce que I'on effectue les réactions a), b}, ¢} et d) selon les rev.

respectives 2, 3, 4 et 5.

11. Procédé selon I‘une des rev. 9 et 10, caractérisé en ce que, dans un composé obtenu dans lequel le
groupe Ph porte en tant que substituant un groupe nitro, on réduit ce groupe en un groupe amino,

12. Procedé selon I'une des rev. 9 et 10, caractérisé en ce que |’on prépare les composé de formule

génerale Il

~
R, —}+ H—PR, [ a - |
25 1 4 (1,
~u
i CN R

1)
1

CO~CH=CONH =

-7

5

N—

dans laquelle R, représente un sroupe aikyle en C,—C, chacun des symboles R, et R, représente
I'hydrogéne ou un groupe 3ikyte an C,—C, et chacun des symboies R, st R; représante 'hydrogéne, un
groupe aikyle en C,—C,, aicoxy 2n C,—C,, hydroxy, un halogéne ou un groupe trifiucromeéthyle, ou feurs
sels de bases.

13. Pracédé selon I'une des rev. 9 et 10, caractérisé en ce que I'on prépare des composés de farmule il
de la rev. 12, dans laquelle R, représente un groupe alkyle a 4 atomes de carbone au maximum, chacun des
symboles R, et R, représente i'hydrogéne et chacun des symboies R, et Rs I'hydrogéne. un groupe alkyle
ou alcoxy ayant chacun 4 atomes de carbone au maximum, le fluor, le chlore ou un groupe trifluoro-
méthyle, ou leurs sels de bases. . a

14. Procédé selon I'une des rev. 9 et 10, caractérisé en ce que |'on prépare des composés de formule i
de la rev. 12, dans laqueile R, Teprésente un groupe méthyle, chacun des symboles R, et R, I'hydrogéne et
chacun des symboles R, st R 'hydrogéne, un groupe méthyle, méthoxy, le fluor, le chlore ou un groupe
trifluorométhyle, ou leurs seis de bases.

15. Procédé selon 'une des rev. 9 et 10, caractérisé en ce que 'on prépare le 1-méthyl-béta-oxo-alpha-
phénylcarbamoyl-2-pyrrolopropionitrile et ses sels de bases. ' :

16. Procédé selon I'une des rev. 9 et 10, caractérisé en ce que I'on prépare le 1-méthyl-béta-oxo-aipha-
{p-fluorophénylcarbamoyi)-2-pyrrolopropionitrile et ses sels de basas.

17. Procédé de préparation d’une composition pharmaceutique, caractérisé en ce que i'on utilise 3 cet
effet une substance active selon I'invention seion I'une des rev. 1 3 8, et un véhicule pharmaceutique.

18. Procédé de préparation d'une composition pharmaceutique caractérisé en ce que I'on utilise 4 cet
effet une substance active selon I'invention seton I'une des rev. 9 & 16, et un véhicule pharmaceutique.
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