1 Novel 2,3-dihydro-4(1 H)-pyridinone derivatives, nmethod for production
t hereof and pharnmaceutical conposition conprising the sane The present
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ageing act by facilitating the central cholinergic systems — either directly, as in the case of
10 acetylcholinesterase inhibitors (tacrine, donepezil) and cholinergic agonists (nefiracetam),
or indirectly, as in the case of nootropic agents (piracetam, pramiracetam) and cerebral

vasodilators (vinpocetine).

Besides their cognitive properties, substances acting directly on the central cholinergic
systems often have antalgic properties but also have hypothermic properties, which can be

15 undesirable.

It has therefore been especially valuable to synthesise new compounds that are capable of
opposing the cognitive disorders associated with ageing and/or of improving cognitive

processes and that can possess antalgic properties without having hypothermic activity.

4-Hydroxy- or 4-oxo-substituted 1-aza-2-alkyl-6-aryl-cycloalkanes and 1-aza-2-alkyl-6-
20 aryl-cycloalkenes have already been described in the literature (J. Org. Chem. 1988, 53,
2426; Liebigs Ann. Chem. 1986, 11, 1823; Synlett 1993, 9, 657; Tet. Lett. 1998, 39(3/4),
217), but no pharmacological activity has been described for tﬁose compounds. Patent
application EP 0119087 describes 1-aza-2-alkyl-6-aryl-cycloalkane compounds for use as

antalgic agents.



2426; Liebigs Ann. Chem 1986, 11, 1823; Synlett 1993, 9, 657; Tet. Lett.
1998, 39(3/4), 217), but no pharnacol ogical activity has been descri bed
for those conpounds. Patent application EP 0119087 descri bes

1-aza- 2- al kyl -6-aryl -cycl oal kane conpounds for use as antalgic agents. 2
More specifically, the present invention,relates to conmpounds of fornula
(H): X(1) AY NR2 R wherein: 5 > R ?epresents a hydrogen atom or an
aryl (C -C6)al kyl group in which the alkyl noiety may be |inear or
branched, Motd speeifically, thepresentiinyentionaglatdsky compends ohfarmpaed): or br anched
(C, -C6)acyl group, a linear or branched (Cl-C6)al koxycarbonyl group, an
aryl (Cl-C6)- al koxycarbonyl group in which the al koxy noiety may be |inear
or branched, or a trifluoroacetyl group, 10 > R2 represents a |linear or
branched (C, -C6)al kyl group, > X refgresents an oxygen atom or NOR3 wherein:
* R3 represents a hydrogen atom or | i near or bragghed (C -C6)al kyl group
optionally substituted by one or dentical or different groups
selected from hydroxy, amno (o
or branched (Cl-C6)- 15 al kyl
> Ar represents an aryl group or a

| i near or branched (C, -C6)al koxy,

ﬁ%tero ryl group,
R

1

wherein:

5 » R represents a hydrogen atom or an aryl(C;-Ce)alkyl group in which the alkyl moiety
may be linear or branched, a linear or branched (C,-C¢)alkyl group, a linear or branched
(C;-Co)acyl group, a linear or branched (C,-C¢)alkoxycarbonyl group, an aryl(C;-Cs)-
alkoxycarbonyl group in which the alkoxy moiety may be linear or branched, or a

trifluoroacetyl group,

10 » R; represents a linear or branched (C;-C¢)alkyl group,

» X represents an oxygen atom or NOR; wherein:
* R represents a hydrogen atom or a linear or branched (C;-Ce¢)alkyl group
optionally substituted by one or more identical or different groups selected from
hydroxy, amino (optionally substituted by one or two linear or branched (C;-Cq)-

15 alkyl groups) and linear or branched (C,-C¢)alkoxy,

» Ar represents an aryl group or a heteroaryl group,

to their enantiomers, diastereoisomers and also to addition salts thereof with a

pharmaceutically acceptable acid,

it being understood that aryl is understood to be a phenyl, biphenyl, naphthyl or
20 tetrahydronaphthyl group, each of those groups being optionally substituted by one or more



to their enantionmers, diastereoisoners and also to addition salts thereof
with a pharnmaceutically acceptable acid, it being understood that aryl is
understood to be a phenyl, biphenyl, naphthyl or 20 tetrahydronaphthyl
group, each of those groups being optionally substituted by one or nore 3
identical or different substituents selegted from hal ogen, |inear or
branched (G -C6)al kyl, hydroxy, linear or branched (G -C6)al koxy,
trihalomethyl, nitro and am no (optionally substituted by one or
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f or mu a (1) are ereirn group repre
pyridyl, furyl, pyrrolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl and 1soth1azoly1 groups.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid, acetic
acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
15 acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, benzenesulphonic acid, camphoric acid etc..

The preferred compounds of formula (I) are those wherein the group X represents an

oxygen atom.

The group R, to which preference is given in accordance with the invention is a hydrogen

20 atom or a linear or branched (C;-C¢)alkoxycarbonyl group.

The term aryl used in respect of the group Ar as defined for formula (I) is preferably an
optionally substituted pheny! group.

The term aryl used in respect of the group Ar as defined for formula (I) is more preferably a

substituted phenyl group.



The group R, to which preference is given in accordance with the invention
is a hydrogen 20 atomor a linear or branched (C -C6)al koxycarbonyl group.
The termaryl used in respect of the group Ar as defined for forrmula (I) is
preferably an optionally substituted phenyl group. The termaryl used in
respect of the group Ar as defined for fprnula (1) is nore preferably a
substituted phenyl group. 4 The term heteroaryl used in respect of the
group Ar as defined for formula ( i S preferabli[ an gptional

1
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e enantioners, rs.an e addition salts with a
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the preparation o or mu
carboxylate
10 e 6-(3-chlorophenyl)-2-methyl-2,3-dihydro-4(1 H)-pyridone

e tert-butyl 6-(6-chloro-3-pyridyl)-2-methyl-4-ox0-3,4-dihydro-1(2H)-pyridine-
carboxylate

e 6-(6-chloro-3-pyridyl)-2-methyl-2,3-dihydro-4(1H)-pyridone.

The enantiomers, diastereoisomers and also the addition salts with a pharmaceutically

15 acceptable acid of the preferred compounds form an integral part of the invention.

The invention relates also to a process for the preparation of compounds of formula (I),
characterised in that 4-methoxypyridine is reacted in succession with phenyl chloroformate,

with an organomagnesium compound of formula (I):

R,MgBr  (I)

20 wherein R, is as defined for formula (1),

and with potassium tert-butoxide to yield a compound of formula (III):



characterised in that 4-nmethoxypyridine is reacted in succession with
phenyl chloroformate, w th an organonmagnesi um conpound of forrmula (I11):
R2MgBr (11) 20 wherein R2 is as defined for forrmula (1), and with potassium
tert-butoxide to yield a conpound of forrmula (I111): 5 OCH3 n wherein R2 is
as defined hereinbefore, which conpound g)f formula (111) is reacted with
butyllithiumand with iodine to yield an® iodated conpound of forrmula (IV):
O INRz 5 O5~O Bu wherein R2 is as defined hereinbefore, which conpound of
formula (1V) is reacted, in the p ce of tetrakis(triphenyl phos-

phi ne) pal  adium{0), with a boronid acid of formula (V): AB(OH2 (V) 10
wherein Ar is as defined for fo (I), to yield a conmpound of fornula
(1/a), which is a particular cade of {the conpourzﬁﬁ of formula (1): O

wherein R, is as defined hereinbefore,

which compound of formula (III) is reacted with butyllithium and with iodine to yield an

iodated compound of formula (IV):
O

| av)
1 N7 TR,

)\OLBu

wherein R; is as defined hereinbefore,

O

which compound of formula (IV) is reacted, in the presence of tetrakis(triphenylphos-

phine)palladium(0), with a boronic acid of formula (V):
ArB(OH), (V)

10 wherein Ar is as defined for formula (1),

to yield a compound of formula (I/a), which is a particular case of the compounds of

formula (I):
0

| (Va)

T

O OBu



O-\O Bu 6 wherein Ar and R2 are as defined hereinbefore, in which conpound
of fornmula (Pa) the am ne function is optionally deprotected according to
conventional techniques of organic synthesis to yield a conpound of

formula (1/b), which is a particular case of the conpounds of formula (1):
05 ANR2 Hwerein R2 and Ar are as qgfined her ei nbef ore, which conpound
of fornmula (1/b) is optionally reacted wth a conpound of the formula R 1Y
wherein R 1 represents an aryl (G -C6)al kyl group in which the al kyl noiety
may be linear or branched, a linear or branched (C -C6)al kyl group, a

l'i near or branched 10.6C - C6 | | i near or branched

(G -Co)al kox@keé?lﬂ%ﬁﬁdgﬁ%ep?g%%%g? ge{r?%g?f&%’- al koxycar bonyl group in which

the al koxy nRi whith @&yngdend i sfedsmala Wankbeshiner fudictidy i bpismag edeprotgdtedip,
and Y represents a |l eaving group, to yield a conpound of = fornula (I/cé,
which is a meeerdingl tr conyvsatioal ttpchniigp ofirersanie sypibgsis 40 (yigld 2 cgmpaundaREr ei n
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wherein R, and Ar are as defined hereinbefore,

which compound of formula (I/b) is optionally reacted with a compound of the formula

R''Y wherein R'; represents an aryl(C,-C¢)alkyl group in which the alkyl moiety may be

linear or branched, a linear or branched (C,-Ce¢)alkyl group, a linear or branched
10 (C,-Cg)acyl group, a linear or branched (C,;-Cg)alkoxycarbonyl group, an aryl(C,-Cg)-

alkoxycarbonyl group in which the alkoxy moiety may be linear or branched, or a

trifluoroacetyl group, and Y represents a leaving group, to yield a compound of

formula (I/c), which 1s a particular case of the compounds of formula (I):

| (o)
R,
15 wherein Ar, R'; and R; are as defined hereinbefore,

the compounds of formulae (I/b) and (I/c) forming the compounds of formula (I/d):



O Ar NRZ wherein Ar, R and R2 are as defined hereinbefore, which
conpounds of fornmula (1/d) are optionally reacted with a conpound of the
formul a H2ZN-OR3 wherein R3 is as defined for fornula (1), to yield a
conmpound of 5 formula (i/e), which is a particular case of the conpounds
of formula (I): NOR3 Ar~NJ, R2 1 Rl wherein Ar, RI, Rz and R3 are as
defi ned hereinbefore, the conpounds of fornulae (1/a) to (1/e) constituting
the totality of the conpounds of fornmula (1), which are purified, where
necessary, according to conventionalOpurification 10 techniques, are
separated, if desired, into their isjgnmers according to conventional
separation techniques and are conv , If desired, into their addition
salts with a pharnmaceutically ac Fptable acid. In dition to the fact
that the conpounds of the present [l nvention are new,’they exhibit
properties facilitating cognitfye p es gg and antal gi c properties,
rendering themof use in 15 the treatjnment of cognitive deficiencies
associated with cerebral ageing and Rjth neurodegenerative pathol ogi es,
such as Al zheinmer's di sease, Parkinson's disease, Pick's disease,

Kor sakof fs di sease and frontal | obe and subcortical denmentias and in the

treatnment of pain. 8 _
wherein Ar, R and R, are as defined hereinbefore,

which compounds of formula (I/d) are optionally reacted with a compound of the
formula H,N-OR;3; wherein Rj is as defined for formula (I), to yield a compound of

5 formula (I/e), which is a particular case of the compounds of formula (I):

| We)

wherein Ar, Ry, R; and Rj; are as defined hereinbefore,

the compounds of formulae (I/a) to (I/e) constituting the totality of the compounds of
formula (I), which are purified, where necessary, according to conventional purification
10 techniques, are separated, if desired, into their isomers according to conventional
separation techniques and are converted, if desired, into their addition salts with a

pharmaceutically acceptable acid.

In addition to the fact that the compounds of the present invention are new, they exhibit
properties facilitating cognitive processes and antalgic properties, rendering them of use in
15 the treatment of cognitive deficiencies associated with cerebral ageing and with
neurodegenerative pathologies, such as Alzheimer's disease, Parkinson's disease, Pick's
disease, Korsakoff's disease and frontal lobe and subcortical dementias and in the treatment

of pain.



The invention relates also to pharnmaceutical conpositions conprising as
active ingredient a conpound of fornmula (1) together with one or nore
appropriate, inert, non-toxic excipients. Anong the pharmaceuti cal
conpositions according to the invention there may be nentioned nore
especially those that are suitable for oral, parenteral (intravenous or 5
subcut aneous) and nasal adm nistration, § abl ets or dragees, subl i ngual
tablets, gelatin capsules, |ozenges, suppositories, creans, ointnents,

der mal gel&he invéntiohablates pisepaphtintassyticat compasitioms SuBPEFivE @ sctptecingredivet
dosage used can be adapted according to the nature and the severity of the
di so?der, & REMPAYH H??g%‘ﬁ?o ) rt%ffléega?fﬂht(?ﬂ? 8% &4 PRREJASIRLS: oPe ’hﬁo%glxilcent.
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adm ni strations. The 'l ow ng Exanples illustrate tthe invention w thout
limting itte mentaomgd wayre €Sperialyathbsenthatrateesuitable fos echl aparengerati jotravenhag oar e
known_ or prepared accoydi ng to known procedures. The structures of the
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4- met hoxy-dmketilbghspef2drs et@yr i di necar boxyl ate 37.81 mmol of et hyl
chloroformate are added to a solution, cooled to -25C, of 37.43 mml of

4- met hoxypyridine in 100 m of anhydrous tetrahydrofuran under an argon

at mospher eppeifdsieliRld Lo WRMpted atldriiink At hattobnd BE sARrity B thOHisdMer, the

nmet hyl magnesi umbrom de are added dropw se. The reaction mxture is
stirred fadmidstrativnt esteadnd-thE Ggalaod tweeght fod theopatienb uThatlosagatyarer from 1 to
tenperature. 100 of water are then added and the aqueous phase is then
extr &t ed 5?) iR&EP i H"H?réet‘?N’f’or&aﬁ@I“,“St&‘aﬂogﬂ over magnesium sul phate, filtered

and t hen

The following Examples illustrate the invention without limiting it in any way.

The starting materials used are products that are known or prepared according to known

procedures.

The structures of the compounds described in the Examples were determined according to
15 customary spectrophotometric techniques (infra-red, nuclear magnetic resonance, mass

spectrometry).

PREPARATION 1 : Tert-butyl 4-methoxy-2-methyl-1(2H)-pyridinecarboxylate

37.81 mmol of ethyl chloroformate are added to a solution, cooled to -25°C, of 37.43 mmol
of 4-methoxypyridine in 100 ml of anhydrous tetrahydrofuran under an argon atmosphere.
20 After one hour's stirring at -25°C, 39.30 mmol of 3M methylmagnesium bromide are added
dropwise. The reaction mixture is stirred for 30 minutes at -25°C and then for one hour at
ambient temperature. 100 ml of water are then added and the aqueous phase is then
extracted twice with diethyl ether, dried over magnesium sulphate, filtered and then

concentrated under reduced pressure. The resulting oil is taken up in 100 ml of anhydrous



concentrated under reduced pressure. The resulting oil is taken up in 100
m of anhydrous 9 tetrahydrofuran, the solution is then cooled to -40C, and
then 0.15 nmol of potassium tert-butoxide is added. The reaction mxture
is stirred for 2 hours at -40C and for one hour at anbient tenperature,
and 100 m of water are then added. The aqueous phase is extracted tw ce
with diethyl ether and then the organic phase is dried over nagnesium5

sul phate, filtered and concentrated under reduced pressure to give the
expect ed petwshydtafufdRERARATItION 2 therTeodledtrn y40°C, and then 0.15 mmol of potassium

6-i odo- 2- net hyl - 4- oxo- 3, 4-di hydro- 1( 2H) - pyri di ne- carboxyl ate 40.48 nmol of
n-but yl | i tieitbrioxide igadded- The Eagbenmpghre igptirrgiier 2 dpursat 7‘{V9 frrapd fogfonerhour
conmpound of P rati i Yy hydr.o r..an
argon 10 ot AU Ghb@nde; thd H00Thi BF SBRATHEAHE el MAE AR e e
then 37. 1lextagtkd @WideOdlith &licthyleethetdad. théh tike ofdanicr pige fiodridd poer maghesiumd) C
and then for one hour at anbient tenperature, 100 ml of a |IN aqueous

hydr othl orstiphats; filtered and enncgnieatedivrder redugstepresuea togiventhg expested preduchqueous
phase is extracted twice with diethyl ether, and the organic phase is dried
over magnesium sul phate, filtered and concentrated under reduced pressure.

Purifi cat iFREPXRWTION '8t Tertataityl @Riodo2imathgRd-dxdiRd-aitydeb1EZHpPpYrFidineum
ether :4/6) yields the expected product. IR KBr : vc-o0 = 1668, 1722 cm 1.
EXAVPLE 1 : Tert-butyl 2-€arhpxylate oxo-6- (2-thi enyl) -3, 4-di hydr o- 1( 2H) -
pyri di necar boxyl ate 20 There are introduced into a 100 m flask 4.45 mol
of the conpound of Preparation 2, 0.22 mmol of

t et r aki s( t40i43haiydl STaspiyNEhiRA hRdidded @ asswiutdR, Al -6U°CdioBt ITaxmeioh afiahe
compound of Preparation 1 in 100 ml of anhydrous tetrahydrofuran under an argon

10 atmosphere. Stirring is carried out for 30 minutes at -60°C, and then 37.11 mmol of iodine

are added. After stirring for 2 hours at -60°C and then for one hour at ambient temperature,

100 ml of a 1N aqueous hydrochloric acid solution are added to the reaction mixture. The

aqueous phase is extracted twice with diethyl ether, and the organic phase is dried over

magnesium sulphate, filtered and concentrated under reduced pressure. Purification by

15 chromatography on silica gel (diethyl ether/petroleum ether :4/6) yields the expected

product.
IR (KBr): vceo = 1668, 1722 cm’™.

EXAMPLE 1 : Tert-butyl 2-methyl-4-0x0-6-(2-thienyl)-3,4-dihydro-1(2H)-

pyridinecarboxylate

20 There are introduced into a 100 ml flask 4.45 mmol of the compound of Preparation 2,
0.22 mmol of tetrakis(triphenylphosphine)palladium(0) and 20 ml of dimethoxyethane,
then 5.34 mmol of thiophene-2-boronic acid and 11.12 mmol of sodium hydrogen
carbonate dissolved in 20 ml of water. The reaction mixture is heated under reflux and with
vigorous stirring for about 5 hours. After cooling, the aqueous phase is extracted twice with

25 chloroform and the organic phase is dried over calcium chloride, filtered and concentrated



then 5.34 nmmol of thiophene-2-boronic acid and 11.12 mmol of sodi um

hydr ogen carbonate dissolved in 20 ml of water. The reaction mxture is
heat ed under reflux and with vigorous stirring for about 5 hours. After
cool ing, the aqueous phase is extracted twice with 25 chloroform and the
organi ¢ phase is dried over cal cium chl qri de, filtered and concentrated 10
under reduced pressure. Purification by 8hr ormat ography on silica gel
(diethyl ether/petroleumether : 4/6) yields the expected product. Melting
poi nt: 90 uddet RrekBred. pressore= P66 H¢atibnl ®yc mhtomatsgEplamesn abilicd cgdar(diethyl s:

UuC % 9N calculated 61.4 .53,4.77 found 61.34 6.71 4.86 EXAMPLE 2:

2- Met hyl _@tkeéfppﬁglgwqe?heié&gi ‘é)srtggﬁ’(m‘—:éé-gﬂ?qluﬁ ne 2.73 mmol of the conpound
of Exanple 1, 10 ml of dichloromethane and 27.27 nmol of trifluoroacetic
acid are m xed. The reaction mxture is stirred at anbient tenperature for
10 4 hour Meltidg phiemr tder ed al kal i ne by the addition of a saturated

aqueous potassium carbonate solution. The aqueous phase is extracted tw ce
with dichl& ‘Hane = @dd {H& c"br gani ¢ phases are combined and then dried

over gal C!H%%ﬂk%#ﬂﬁanafl;gsﬁer ed and concentrated under reduced pressure.

Purificati aphy on silica gel (ethyl acetate) yields the
expected product. 15Melting poi%tC 155C. A H KBr : %dvo = 1605 cm1; vNH =

3288 cm 1.
calculated 61.41 6.53 4.77
Jound 61.34 6.71 4.86

EXAMPLE 2 : 2-Methyl-6-(2-thienyl)-2,3-dihydro-4(1 H)-pyridone

2.73 mmol of the compound of Example 1, 10 ml of dichloromethane and 27.27 mmol of
trifluoroacetic acid are mixed. The reaction mixture is stirred at ambient temperature for
10 4 hours and then rendered alkaline by the addition of a saturated aqueous potassium
carbonate solution. The aqueous phase is extracted twice with dichloromethane, and the
organic phases are combined and then dried over calcium chloride, filtered and
concentrated under reduced pressure. Purification by chromatography on silica gel (ethyl

acetate) yields the expected product.

15 Melting point: 155°C.
IR (KBr) : ve—o0 = 1605 cm™; vy = 3288 em’™.

Elemental microanalysis:

% C % H % N
calculated 62.15 5.74 7.24

Sound 62.34 5.62 7.02



El emental m croanal ysi s: %C%1N cal cul at ed62. 155. 747. 24 found62. 345. 627. 02
EXAMPLE 3 : Tert-butyl 2-nethyl-4-o0xo0-6-phenyl -3, 4-di hydro-1(2H)-pyridi ne-
carboxyl ate The expected product is obtained according to the process
described in Exanple 1, using phenylboronic acid. 5 Melting point: 99C. IR
KBr : vc-o = 1655, 1709 cm1. Elenental mcroanal s : % %1 %\ cal cul ated
71.06 7.37 4.87 found 70.92 7.51 4.71 EXAMPLE 4 :

2- Met hyl - 6- phenyl - 2, 3-di hydro-4(1H) - pyri done 10 The expected product is

obt ai ned dCXAMIPIE 3t:0 t lEerpbotyds 2-detigylidsexh-6-phExgrd-dilydroil§2 H)-pyridimeom

t he conpound of Exanple 3. Melting point: 161 C. IR KBr : vc_o = 1605 cm 1;
VNH = 3268 cm 1. El enef@iPo¥¥€oanal ysis: %C %4 9N cal cul ated 76.98 7.00
7.48 found 77.21 7.06 7.22 15

The expected product is obtained according to the process described in Example 1, using

phenylboronic acid.

S Melting point: 99°C.
IR (KBr): vc-o = 1655, 1709 cm™.

Elemental microanalysis:

% C % H % N
calculated 71.06 7.37 4.87
found 70.92 7.51 4.71

EXAMPLE 4 : 2-Methyl-6-phenyl-2,3-dihydro-4(1 H)-pyridone

10 The expected product is obtained according to the process described in Example 2, starting

from the compound of Example 3.

Melting point: 161°C.
IR (KBr): vc-o = 1605 cm™; vy = 3268 em’™.

Elemental microanalysis:

% C % H %N
calculated 76.98 7.00 7.48
found 77.21 7.06 7.22

15
EXAMPLE 5 : Tert-butyl 6-(3-chlorophenyl)-2-methyl-4-0x0-3,4-dihydro-1(2H)-

pyridinecarboxylate

The expected product is obtained according to the process described in Example 1, using 3-

chlorobenzeneboronic acid.



EXAMPLE 5 : Tert-butyl 6-(3-chlorophenyl)-2-nethyl-4-o0xo-3, 4-di hydro-1(2H) -
pyri di necar boxyl ate The expected product is obtained according to the
process described in Exanple 1, using 3- chlorobenzeneboronic acid. 12
Melting point: 101 C IR KBr : vc-o0 = 1674, 1714 cm 1. El enental

m croanal ysis: % %1 %N cal cul ated 63.45 6.26 4.35 found 63.39 6.36 4.21 5
EXAVPLE 6: 6-(3-Ch|orophenyl)-2-nethy|-2?3-dihydro-4(1FD-pyridone The
expected product is obtained according to the process described in Exanple
2, startindeltihg pointh1€6npound of Exanple 5. Melting point: 133C. IR KBr
vc-0 = 1605 cm1; vNH = 3255 cm 1. 10 Elenental mcroanalysis: % %1 %N
cal cul at edRa&Bob vs-a& %742/ 7I¢stihd 65. 15 5. 59 6. 13 EXAMPLE 7 : Tert- butyl

2- nethyl %E X081 58550 B8 3- pyridyl)-3, 4-di hydro-

1(2H) - The expected product is obtained according to the
process descrlbed in Exanple 1,%uBing 6- %H % N
calculated 63.45 6.26 4.35
found 63.39 6.36 4.21

5 EXAMPLE 6 : 6-(3-Chlorophenyl)-2-methyl-2,3-dihydro-4(1H)-pyridone

The expected product is obtained according to the process described in Example 2, starting

from the compound of Example 5.

Melting point: 133°C.
IR (KBr): vc=0 = 1605 cm™; vy = 3255 em™.

10 Elemental microanalysis:
% C % H % N
calculated 65.02 5.46 6.32
found 65.15 5.59 6.13

EXAMPLE 7 : Tert-butyl 2-methyl-4-0x0-6-(6-chloro-3-pyridyl)-3,4-dihydro-
1(2H)-pyridinecarboxylate

The expected product is obtained according to the process described in Example 1, using 6-

chloropyridine-3-boronic acid.

15 Melting point: 115°C.
IR (KBr): ve-o = 1660, 1711 ecm’.

Elemental microanalysis:

% C % H % N
calculated 5954 5.93 8.68
found 59.75 5.88 8.42



chl oropyri di ne-3-boronic acid. 15 Melting point: 115C. IR(K r): vc-0=1660,
1660, 1711 cm 1. Elenental mcroanalysis: % %1 % cal culated 59.54 5.93
8.68 found 59.75 5.88 8.42 13 EXAMPLE 8:

6- (6- Chl or o- 3- pyri dyl ) -2-net hyl -2, 3-di hydro-4(1H)-pyridone The expected
product is obtained according to the prggess described in Exanple 2,
starting fromthe conpound of Exanple 77 5 Melting point: 216C. 1R KBr
vc-0 = 1613 cm1; vNH = 3256 cmt 1. Elenmental mcroanalysis: %%/

cal cul at ed59. 334. 9812. 58 found59. 195. 0812. 39 PHARMACOLOG CAL STUDY OF

The of f ccloUSMITE B drgnthlsco sy 2 et L AvB o o BgoPE mper at ore

were assessed in the adult nmale NMRI nouse. The rectal tenperature of the
mce (18-20 g) was neasured just before pharnmacol ogi cal treatment
(i nt r aper itheraptctedptodhctus dhtained acampiop helthelpeocegs destmblidad Examphe? rstartng i er s

(20 ng/kg%hngﬁgcgh%%uagngiggbeg!aced I n individual cages

5 Melting point: 216°C.
IR (KBr): vc—o = 1613 em™; vy = 3256 cm™.

Elemental microanalysis.

% C % H % N
calculated 59.33 4.98 12.58
found 59.19 5.08 12.39

10 EXAMPLE 9: Body temperature in the NMRI mouse

The effects of the compounds of the present invention on body temperature were assessed
in the adult male NMRI mouse. The rectal temperature of the mice (18-20 g) was measured
just before pharmacological treatment (intraperitoneal route) with the compounds being
studied or their carriers (20 mg/kg). The mice were then placed in individual cages
15 (10 x 10 x 10 cm) and their rectal temperature was measured every 30 minutes during the
2 hours following treatment. The values were the means (°C) plus or minus the standard
errors of the means, and inter-group comparisons were carried out by a single-factor
variance analysis test followed, where appropriate, by a Dunnett test.
The results show that the compounds of the invention do not have hypothermic activity at

20 doses up to 20 mg/kg.



15 (10 x 10 x 10 cm and their rectal tenperature was neasured every 30

m nutes during the 2 hours followng treatnent. The val ues were the neans
(© plus or mnus the standard errors of the means, and inter-group
conparisons were carried out by a single-factor variance analysis test
fol |l owed, where appropriate, by a Dunnett test. The results show that the
conpounds of the invention do not have thot hermc activity at 20 doses up
to 20 ny/ kg. 14 EXAVPLE 10 : Abdom nal contractions induced by

phenyl - p- BEKAMPBLEde: (ABRd@minah coimraétidnls indusd bypheapdp-barzeghiinone (PBQ)
adm ni stration of an al_cohol]| ol uti on of PBQ causes abdom nal cranps in
t he nmouse (SI EGVUND et ‘Htt,emgi“%'é? Exp. Biol., 1957, 95, 729-731). The
cranps are 5 characterised by repeated contractions of the abdom nal

muscul ature, acconpani ed by extension of the hind |linbs. Mst anal gesics
ant agoni selntrhpgaomztati admmadtratompPan alcdiiliclseRtien ofiPBQ Brises ahflomiied crapgps|in

Chem, 1968, 32, - At t=0 mn.,_the. ani S i ghed and t he
conpound bEF AYPUSE ﬁ%@&@ﬁrﬂ%fﬂ%ﬁ@& Exp- Bigl- Ilg)}’é@z 259%23\& glﬂ‘ﬁ CHMPSA Rt r ol
animaks is : s : =

condri ¢ LBt By SRPUARL IRPLBRL of N SHARAAL mMuIbTS Ffhpur by
vol une of étéfsion ofitths ehind | lnbdi alvBlsy ambligesicaadniagomte ahésonatafontid EBIpst he

P25 m - R el Bt 1o Eaaels e PO 5400 Ao . gt "
exper i ment g aliRa dnlihd Critboui Bz PdiaP HORIIfs| RiPEPREAP @Bl Mhroup Bpe

t abl e bel ow sho the percentage 1 nhibition of the nunber of abdom nal
cranps 15combabemistils 11 given thersohaht asednfal the aimpduadacAt 80 duise anfalt¢dhelic

compound sLudied:c The syl Le,obLal ned ShRwh . 11 SSIROWSAhuAee.
Immediately after administration of the PBQ, the animals are placed in cylinders of
plexiglass (L=19.5 cm; I.D.=5 cm). From t=35 min. to t=45 min., the animals' reaction is
observed and the experimenter notes the total number of abdominal cramps per animal.
The table below shows the percentage inhibition of the number of abdominal cramps

15 measured in the control animals, at the active dose of the compound studied.

The results obtained show that the compounds of the invention possess antalgic properties.

Example Dose (mg/kg) Inhibition (%)
2 20 48%
3 20 59%
6 20 48%

EXAMPLE 11: Social recognition in the Wistar rat

Initially described in 1982 by THOR and HOLLOWAY (J. Comp. Physiol., 1982, 96,
1000-1006), the social recognition test has subsequently been proposed by various authors
20 (DANTZER et al., Psychopharmacology, 1987, 91, 363-368; PERIO et al., Psycho-
pharmacology, 1989, 97, 262-268) for studying the mnemocognitive effects of new

compounds. The test is based on the natural expression of the olfactory memory of the rat



Exanpl eDose (ng/kg) I nhibition (% 22048% 32059% 62048% EXAMPLE 11: Soci a
recognition in the Wstar rat Initially described in 1982 by THOR and
HOLLOMY Q Conp. Physiol., 1982, 96, 1000-1006), the social recognition
test has subsequently been proposed by various authors 20 (DANTZER et al.,
Psychophar macol ogy, 1987, 91, 363-368; PERIO et al., Psycho- pharnmacol ogy,
1989, 97, 262-268) for studying the men8cognitive effects of new
conpounds. The test is based on the natural expression of the ol factory
mermory of drfddtsraturdiSenduticy tsfongdt undhlldweseeaeyion of engeisatior] balrécogsition of
eval uati on of nenorisati on, b recogni tion of oung congeneri c ani nmal,
by an adul& YPue. COREGRSIS AL, (Y 13"0%8’%‘?“ t é‘k)é%m&tra{ ).jtekengt yandem.ds 5
m nutes i b9 GPG% ARSI e ANalildnd B adull of ddlcpr,f 2vil%Ry HEhee:
t he experlnenter observes the-socil a recognl |on aV|our of the adult

rat and nea@uﬁmenﬂet sbéimethalsbcldlutea@gxmmn Bétavicat og thieahdullSral had nieapmreeits f r om
the adult rat's cage and is placed in its own cage until the second .
i nt r ofluct i Yisralligusation,| The yeungdat isdheryrenoyed fremebgdul dat@ ncaé? angd isgylaced in

(10t r aper | §ORGRLdeUiPheY0tbn Al Souchol® the ualiBraR B3heh RLOHER:ohBbnd e

presence ( e young ra e socl al ogn |on havi our is

t hen obse rt\tactlmlgperﬁtom rduts) Ad[ #tdr Qrhours &sagafcbrolgie mtablhcepx’esﬁnow(fsﬂnmsp he
di fference (T2 T1), expressed in seconds, between the 10 "recognltlon
tinmes of tofeheyewEsight Ehesocrageqagaitiondebpiiairie thearmbieehegaimand BriwaHeR of

the inventon ¥ar .5 elow BARSSe dTRARL 7L TG expf 480 Alsclordd BRSS! the

10 "recognition” times of the 2 encounters.

The results obtained show that the compounds of the invention very greatly enhance

memorisation, even at a low dose.

Example Dose (mg/kg) | T,—T; (s) £ sem
6 3 -21.4+5.1
3 3 -253+7.1
1 3 -17.4+£25
8 3 -17.2+ 4.6

EXAMPLE 12 : Pharmaceutical composition

15 Formulation for the preparation of 1000 tablets each comprising 10 mg of active
ingredient:
Compound of EXample 1 .....ccccocoriiiiiiiiiiiiieece et 10g
HydroxXypropyICEIIULOSE..........cocueririiriiieiie ettt 2g
WHREAL SEATCH ..viiiiiicce ettt ettt et 10g

20 LLACLOSE ...ttt ettt et sttt e e s e e s e e saeeaee et e e be e neeneennean 100 g
MaGNESIUIM SLEATALE .......cooeiiiiieiiiiiiieieteet et ettt ete e b e evs e e ets e st ebeeneeseeneetesessenene 3g



Exanpl eDose (ng/kg) T2 - T1 (s) sem63-21.4+45.1 33-25.3 7.1 13-17.4 2.5
83-17.2+4. 6 EXAMPLE 12 : Pharnmaceutical conposition 15 Fornulation for the
preparation of 1000 tablets each conprising 10 ng of active ingredient:
Conpound of Exanple |

.......... g . (Yo s+ r et ei.......3 g 16 CLAIMS 1
Conmpounds %f ?%?%%¥gs?£§% z?q' wherein: 5 > R represents a hydrogen atom
or an aryl (Cl-C6)al kyl group in which the alkyl noiety nmay be |linear or
branched, a linear or branched (Cl-C6)al kyl group, a |inear or branched

(G -C6)acyl group, a linear or branghed (C, -C6)al koxycarbonyl group, an
aryl (C1- C6) - o

wherein:

5 » R, represents a hydrogen atom or an aryl(C,-Cg)alkyl group in which the alkyl moiety
may be linear or branched, a linear or branched (C;-Cg)alkyl group, a linear or branched
(Ci1-Cg)acyl group, a linear or branched (C;-Cg)alkoxycarbonyl group, an aryl(C;-Cs)-
alkoxycarbonyl group in which the alkoxy moiety may be linear or branched, or a

trifluoroacetyl group,
10 » R, represents a linear or branched (C;-Cg)alkyl group,

» X represents an oxygen atom or NORj3 wherein:
* R; represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group
optionally substituted by one or more identical or different groups selected from
hydroxy, amino (optionally substituted by one or two linear or branched (C;-Cg)-

15 alkyl groups) and linear or branched (C;-Ce)alkoxy,

» Ar represents an aryl group or a heteroaryl group,



al koxycar bonyl group in which the al koxy noiety may be |inear or branched,
or a trifluoroacetyl group, 10 - R2 represents a |inear or branched
(C1-Co6)al kyl group, > X represents an oxygen atom or NOR3 wherein: * R3
represents a hydrogen atomor a linear or branched (Cl-C6)al kyl group
optionally substituted by one or nore identical or different groups

sel ected from hydroxy, amino (optionallly substituted by one or two |inear
or branched (Cl-C6)- 15 al kyl groups) and linear or branched (G -C6)al koxy,
- Ar repr eeintepardionttiy ldigtedetisonieraateiles additibn grlsuberedfAvitih e ipharemeadticaiier s,
di ast ereoi soners and al so addition salts thereof with a pharmaceutically
accept abl excgenteble p¢idpei ng understood that aryl is understood to be a
phenyl , bi phenyl, naphthyl or tetrahydronaphthyl group, each of those
groups being optionally substituted by one or nore 5 identical or different

subst i t uenit shetrgd entiastobd otahak@dginunddrstead tor brampheed, biphed) alajythyl or
hydr oxy, |inear or branched (Cl-(C6)al koxy, trihalonethyl, nitro and am no

(opt i onal |tgtraydrpaphthylegrows egsfeoithossograuns beang onsiongllysiibaidyteddy aneey aarg |

groups) %ngt?ctaf;&tlg{fﬁ%&'su%@ﬁ&té ?eléé?éﬁe{réﬁl%ﬁ’%gteﬂ Hﬁea?%r Brdatied (C)-CaRy, OF

bi -cyclic nmenbered group containi ng ohe, two or r

atoms sel apideskyf Nmearoxy Gedhchétd (CPIeAIkbRY,attthafimdiiyl) nitict af® iafifindl geigtichalpd
that the heteroaryl group may be optionally substituted by one or nore
i denti cal Pstipied&yene osmee iincgent randed {-elopbahelardgen, |inear or
branched (C, -GC6)al kyl, hydroxy, linear or branched (Cl-C6)al koxy,
trihalonmethyl, nitro and amno (optionally substituted by one or nore

| i near or dndasnbbretbatydi groty ds kidergtoodips )be an aromatic, mono- or bi-cyclic, 5- to 12-

membered group containing one, two or three hetero atoms selected from oxygen, nitrogen

10 and sulphur, it being understood that the heteroaryl group may be optionally substituted by
one or more identical or different substituents selected from halogen, linear or branched
(C1-Ce)alkyl, hydroxy, linear or branched (C;-Ce)alkoxy, trihalomethyl, nitro and amino
(optionally substituted by one or more linear or branched (C;-Ce)alkyl groups).

2. Compounds of formula (I) according to claim 1, characterised in that X represents an
15 oxygen atom, their enantiomers, diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid.

3. Compounds of formula (I) according to either claim 1 or claim 2, characterised in that
R, represents a hydrogen atom or a linear or branched (C;-Cg)alkoxycarbonyl group,
their enantiomers, diastereoisomers and also addition salts thereof with a

20 pharmaceutically acceptable acid.

4. Compounds of formula (I) according to any one of claims 1 to 3, characterised in that
Ar represents an optionally substituted phenyl group, their enantiomers,
diasterecoisomers and also addition salts thereof with a pharmaceutically acceptable
acid.

25



2. Conpounds of forrmula (I) according to claim1l1, characterised in that X
represents an 15 oxygen atom their enantioners, diastereoisoners and al so
addition salts thereof with a pharmaceutically acceptable acid. 3.
Compounds of fornula (1) according to either claim1l or claim2,
characterised in that R represents a hﬁdrogen atomor a l|linear or
branched (C, - C6)al koxycar bonyl group, eir enantioners, diastereoisoners
and also addition salts thereof with a 20 pharnaceutically acceptable
acid. 4. Gonpoumptsind$ of ﬁmrmnlaa(lxac)coaiimg)todinygmt@fatajanmrheoéf cltalr:aitersedin thag,
characterised in that sents an opti onaIJ tltute

group, their ‘%W&H’Eqsm?éumt‘&? %fg E%’Bﬁ’e §lrﬁﬂﬂlt‘é’ &?&Tefelobﬁﬁ’ réjyzl‘lf‘ﬁareof
W th a phar maggitioh Gahd me@sp@%atﬂhgfm;;%em@caugéc&gtaﬁle agﬁ{mounds of forrml a (1)
according to any one of clains , Chafa rised in that Ar represents
a substituted phenyl group, the| r enantioners, diastereoisoners and al so

addition salts thereof with ﬁhar ceutically ai:cept abI e acid.
Conpounds ff GanprAnngs of formuladibrcegrding ARYSHE ofelanai 4e 3 1dtaaaosensed in that
charagterise I
gr oup§or an g?)rltl%gtrrl t)sl agluﬁgttl(?rtﬁ@? %%t?i}egy h?egl&lo P, t%grei r nllghétdlhggrrlgsghﬁw
di ast er eoi sormndylagrdu;a,lth@r anhimbnrers sabsteseol soateesndndvalschadditiqrhsaltsslessedtfiveid | y
acceptable acid. 7. ound mula (1) according to claim 1 which
are: tert- bRA a”Qa‘}?BWr%Iyaﬁc %ac(“i t hi enyl) - 3, 4- di hydr o- |
(2H) - pyri di necar boxylate 10 2-nethyl
-6-(2-thienyl)-2, 3-di hydro-4(1H)-pyri done

7. Compounds of formula (I) according to claim 1 which are:

tert-butyl 2-methyl-4-0x0-6-(2-thienyl)-3,4-dihydro-1(2 H)-pyridinecarboxylate

10 e 2-methyl-6-(2-thienyl)-2,3-dihydro-4(1 H)-pyridone
e tert-butyl 2-methyl-4-ox0-6-phenyl-3,4-dihydro-1(2H)-pyridinecarboxylate
e 2-methyl-6-phenyl-2,3-dihydro-4(1H)-pyridone
o tert-butyl 6-(3-chlorophenyl)-2-methyl-4-ox0-3,4-dihydro-1(2H)-pyridine-
carboxylate
15 e 6-(3-chlorophenyl)-2-methyl-2,3-dihydro-4(1 H)-pyridone
e tert-butyl 6-(6-chloro-3-pyridyl)-2-methyl-4-o0x0-3,4-dihydro-1(2H)-pyridine-
carboxylate
e 6-(6-chloro-3-pyridyl)-2-methyl-2,3-dihydro-4(1 H)-pyridone
their enantiomers, diastereoisomers and also addition salts thereof with a
20 pharmaceutically acceptable acid.

8. Process for the preparation of compounds of formula (I), characterised in that 4-
methoxypyridine is reacted in succession with phenyl chloroformate, with an
organomagnesium compound of formula (II):

R,MgBr an
25 wherein R; is as defined for formula (1),

and with potassium tert-butoxide to yield a compound of formula (III):



tert-butyl 2-nmethyl-4-o0xo-6-phenyl -3, 4-di hydro-1(2H)-pyridi necar boxyl ate
2- met hyl - 6- phenyl - 2, 3-di hydro-4(1H) - pyri done tert-butyl

6- ( 3- chl or ophenyl ) - 2- et hyl - 4- oxo- 3, 4-di hydro-1 (2H)-pyridi ne- carboxyl ate
15 6-(3-chl orophenyl)-2-nethyl -2, 3-di hydro-4(1 H)-pyridone tert-butyl

6- (6-chl or o- 3- pyri dyl) - 2- net hyl - 4- oxo- 3, 4- di hydr o- 1( 2H) - pyri di ne-

car boxyl ate 6-(6-ch|oro-3-pyridyI)-2-nEVhyI-2,3-dihydro-4(1FD-pyridone
their enantioners, diastereoisoners and also addition salts thereof with a
20 pharnmaceutically acceptable acid. 8. Process for the preparation of
conmpounds of formula (1), charact%%h?ed in that 4- methoxypyridine is
reacted in succession wth phenyl oroformate, with an organonagnesi um
conmpound of forrmula (H): RRMgBr (Il) 25 wherein R2 is as defined for
formula (1), and with potassiu but oxi de to yield a conmpound of
formula (111): 19 OCH3 N 1RZ O- u wherein Rpi s as defined

her ei nbef ore, which conpound of a (lI1l) is reacted with butyllithium
and with iodine to yield an iodafed cddpound of formula (1V):

wherein R; is as defined hereinbefore,
which compound of formula (III) is reacted with butyllithium and with iodine to yield an

iodated compound of formula (IV):

| av)

wherein R, is as defined hereinbefore,
which compound of formula (IV) is reacted, in the presence of tetrakis(triphenylphos-

phine)palladium(0), with a boronic acid of formula (V):
AB(OH); (V)

10 wherein Ar is as defined for formula (I),
to yield a compound of formula (I/a), which is a particular case of the compounds of

formula (I):



O I~\NM\R2 5 0--Ot Bu wherein R2 is as defined hereinbefore, which
conpound of fornmula (1V) is reacted, in the presence of

tetraki s(triphenyl phos- phine)palladium0), with a boronic acid of formula
(V): ArB(OH) 2 (V) 10 wherein Ar is as defined for fornula (1), to yield a
conpound of forrmula (1/a), which is a particular case of the conpounds of
formula (1): 20 0 ArmN ~Rz OO Bu whereifr Ar and R2 are as defi ned

her ei nbefore, in which conpound of formula (Pa) the am ne function is
optionally deprotected according t® conventional techniques of organic
synthesis to yield a conpound of 5jfformula (Ub), which is a particular
case of the conpounds of formula ~0 A'FNR2 H wherein R2 and Ar are as
defi ned herei nbefore,

wherein Ar and R, are as defined hereinbefore,
in which compound of formula (I/a) the amine function is optionally deprotected
according to conventional techniques of organic synthesis to yield a compound of

5 formula (I/b), which is a particular case of the compounds of formula (I):
O

(I'b)

wherein R, and Ar are as defined hereinbefore,

which compound of formula (I/b) is optionally reacted with a compound of the formula

R"Y wherein R’ represents an aryl(C;-Cs)alkyl group in which the alkyl moiety may be
10 linear or branched, a linear or branched (C;-Ce)alkyl group, a linear or branched

(C1-Ce)acyl group, a linear or branched (C,;-C¢)alkoxycarbonyl group, an aryl(C;-Ce)-

alkoxycarbonyl group in which the alkoxy moiety may be linear or branched, or a

trifluoroacetyl group, and Y represents a leaving group, to yield a compound of

formula (I/c), which is a particular case of the compounds of formula (I):

| (We)

15 1



whi ch conmpound of formula (l1/b) is optionally reacted with a conmpound of
the formula R 1Y wherein R 1 represents an aryl (Cl-C6)al kyl group in which
the al kyl noiety nay be 10 |linear or branched, a |inear or branched
(C1-Co6)al kyl group, a linear or branched (Cl-C6)acyl group, a |inear or
branched (G -C6)al koxycar bonyl group, an aryl (G -C6)- al koxycarbonyl group
in which the al koxy noiety may be |inear?lor branched, or a trifl uoroacetyl
group, and Y represents a leaving group, to yield a conpound of formula
(1/c), whi chwhe‘reﬂamm'iahdllarar@mrm‘edhéleinbefmp@unds of formula (1): 0 Ar NR2
15 21 wherein Ar are as defined herelnbefore t he quounds of
formul ae (1/%% cawao'er@/s@f f‘f@“ﬁ%@"?ﬁ@@&h&ﬁ‘mfs he,pompoynds 8f farmyfa (VA Ar  NR2
Rl wherein Ar, R and R2 are as defigpged hereinbefore, 5 which conpounds of
formula (1/d) are optionally reacted/with a conpound of the formula

H2N- OR3 wherein R3 is as defined forJformula (1), to yield a conmpound of
formula (l1/e), which is a particul@r case of the conpounds of fornula (I):

NOR3 ArNR2 1 (I/d)
Rl
wherein Ar, R; and R; are as defined hereinbefore,
5 which compounds of formula (I/d) are optionally reacted with a compound of the

formula H;N-OR; wherein Rj is as defined for formula (I), to yield a compound of

formula (I/e), which is a particular case of the compounds of formula (I):

| (Ue)

wherein Ar, R;, R; and R; are as defined hereinbefore,

10 the compounds of formulae (I/a) to (I/e) constituting the totality of the compounds of
formula (I), which are purified, where necessary, according to conventional
purification techniques, are separated, if desired, into their isomers according to
conventional separation techniques and are converted, if desired, into their addition

salts with a pharmaceutically acceptable acid.

15 9. Pharmaceutical compositions comprising as active ingredient at least one compound of
formula (I) according to any one of claims 1 to 6, alone or in combination with one or

more inert, non-toxic, pharmaceutically acceptable carriers.



RI wherein Ar, R, R2 and R3 are as defined hereinbefore, 10 the conpounds
of fornulae (Pa) to (Fe) constituting the totality of the conpounds of
formula (1), which are purified, where necessary, according to conventi onal
purification techniques, are separated, if desired, into their isoners
according to conventional separation techniques and are converted, if
desired, into their addition salts witH4a phar maceutical |y acceptabl e
acid. 15 9. Pharnaceutical comnpositions conprising as active ingredient at

| east one Wonimnnacenfical foompokigions )ccmochmg th clgint @ @myprsimg afactvaingsediertat 6,

al one or in conbination W|th ne or 3 inert, non-toxic

phar maceut i caf?y °Be E¥PPARIdeiciarpiand, ac i to A% PR LIRS 1 Bnf9585¢ fohis
accordi ng to gl qrpém Shigodstigfet i ve ingredient at |east one conpound
of fornmula (I@ accor |ng to any one of claine 1 to 6, for use as a
facilitator of menory and cognition. 11. Pharnaceutical conpositions
according to claim9 conprising as active ingredient,  at 5 | east one
conpound o¥l- fidiapnaceuti¢al CQE’QBFIHP%aQCBTdé’Pﬁ/tOO?JémbP OMprisingastastive ggdign @t o5
an aptal gi ¢ ;a0¢Bhe compound of formula (I) according to any one of claims 1 to 6, for use as an

antalgic agent.



