WO 03/ 057697 1 PCT/ FRO3/ 00004 Derivatives of 5-(pyridin-3-yl)-1
azabicycl o[ 3. 2. 1] octane, their preparation and their therapeutic
application. 5 The present invention relates to conpounds which are
| igands for nicotinic receptors and which are wuseful in the treatment or
the preventi g @z QsSgders linked to a dysfunction 05c$9%?b525@ 04
feceptors, in particular at the central nervous systemlevel. 10 ?he
conpounds of the present invention conply wth the general formula (1) R
N (I') Nin which Rrepresents a hal ogen atomor a (C3-C6) cycloal kyl group
‘or a phenyl group subst it ut 15 cone I.e groyps -chosen froma
tlggt@(/es ef_ %6)(%&'%1% % &?’50,1

hal ogen atom or a (Cl- Kyl™,”( KOXy, n am no,

(Cl-Co)dial ky' agRc b bl5Uar AR e ! ThidiiOLATRIMBon GHRNANJIEN OXY.

acetyl or nethylen oxy group, or a piperidinyl, or norpholin-4-yl, or
pyrrolidin-1-yl, or 20 azeti @hRrhpthti@® adpARIAtioW., or pyridinyl, or
qui nolinyl, or thienyl, or pyrazinyl, or furyl, or benzofuryl, or
benzot hienyl, or indolyl, or pyrimdinyl, or isoxazolyl, or phenoxazinyl,
or phenoxat hiinyl, or dibenzothienyl, or dibenzofuryl, or 25 pyrrolyl, or
napht hyl group, where aarhpfeddigsdmeaion relates to compounds
which are ligands for nicotinic receptors and which are
useful in the treatment or the prevention of disorders
linked to a dysfﬁnction of nicotinic receptors, in

particular at the central nervous system level.

10 The compounds of the present invention comply

DT

(1) *159159*

with the general formula (I)

VUM

*ACTION*

in which R represents a halogen atom or a
(C3-Cg¢)cycloalkyl group or a phenyl group substituted by
15 one or more groups chosen from a halogen atom, or a
(C1-Cg)alkyl, (Ci1-Cg)alkoxy, nitro, amino,
(C;-Ci)dialkylamino, trifluoromethyl, trifluoromethoxy,
cyano, hydroxy, acetyl or methylenedioxy group, or a
piperidinyl, or morpholin—4—yl, or pyrrolidin-1-yl, or
20 azetidin-1-yl, or azepin-1l-yl, or pyridinyl, or
quinolinyl, or thienyl, or pyrazinyl, or furyl, or
benzofuryl, or benzothienyl, or indolyl, or
pyrimidinyl, or isoxazolyl, or phenoxazinyl, or
phenoxathiinyl,.or dibenzothienyl, or dibenzofuryl, or

25 pyrrolyl, or naphthyl group, where each of these groups



2 my optionally be substituted by one or nore groups chosen from hal ogen
atons, (Cl-C6)al kyl, (Cl-C6)al koxy, trifluoronethoxy, trifluoronethyl,
nitro, cyano, hydroxy, am no, (Cl-C3) dialkylanmino or 5 (C3-C8)

cycl oal kyl am no groups. O the two carbon-carbon bonds represented by

==--, one is single and the other nmay be, single or double. Furthernore,
1he carbon atomin position 5is asymetric, and therefore the conpounds
may exist in 10 the formof two enantiomers or of mxtures of these

atter. The fagnegRdsngliiheel BHBALL N EAY Lo LRk LB nbBe tobmpal bases or

of salts derived fromaddition to aci A subset of preferred

conpounds 'SchB@EnOffrohhﬁaQBEQQUB@%m%f Q@E‘%?'alflﬂfl”m@h(—b)s)éﬂk&ﬁym R
either represents a halogen"atom or a phenyl group substituted by one or

nore groups ekeselokbRethakoyer raraidramethyCl- 8k ral KylyanoCl- C6) al koxy,
nitro, amno, 20 trifluoronethyl, cyano, hydroxy, acetyl or methyl enedi oxy

groups, or rapaesegtsamipyr,i dopyd;)atielikylaireo tdd enyl group, or an indolyl
group, or a pyrimdinyl group optionally substituted by one or nore

( Cl1- C6) alkoxy CegrOdps.c12m IRy souinpowdsipd . t he general formula (1) nmay be
prepared by a process illustrated by the foll ow ng

Of the two carbon-carbon bonds represented by
----, one is single and the other may be single or
double. Furthermore, the carbon atom in position 5 is
asymmetric, and therefore the compounds may exist in

10 the form of two enantiomers or of mixtures of these
latter.

The compounds of the invention may;exist in
the form of bases or of salts derived from addition to
acids.

15 A subset of preferred compounds is that of
the compounds of general formula (I) in which R either
represents a halogen atom or a phenyl group substituted
by one or more groups chosen from halogen atoms and
(C1-Cg)alkyl, (Ci1-Cg¢)alkoxy, nitro, amino,

20 trifluoromethyl, cyano, hydroxy, acetyl or
methylenedioxy groups, or represents a pyridinyl group,
or a thienyl group, or an indolyl group, or a
pyrimidinyl group optionally substituted by one or more
(C1-Cg)alkoxy groups.

25 The compounds of the general formula (I) may

be prepared by a process illustrated by the following

scheme. 3-0xo-1,4-azabicyclo[2.2.2]octane, of formula



schenme. 3-0Oxo-1, 4-azabicycl o[ 2. 2. 2]octane, of fornmula 3 (Il), is reacted
with a pyridine derivative of general fornula (I'll), in which Ris as

defi ned above and W represents a halogen atom It is also possible to
carry out a condensation 5 reaction between 3-oxo-I|-azabicyclo[2.2.2]octane
and the lithiated derivative of the compounds of general formula (I11)
‘obt ai ned by hal ogen-netal exchange with an alkyllithiumderivative. This
gi ves conpounds of general formula (1V) which, 10 when treated with heat

[ 3, ach d Mgy, Lead e LOTNS o 115 RS Ya YITYE obledd) Wi of

‘one of the two d¢arbon-carbon bonds esent e - - ouble

Catal ytic hy(%%'i%t'((mqu thewiauhl & Q@,n%s Id%@%efdoa%%ota@faswf gener al
formula (1) in which all 15 the bonds of the azabicycl ooctane ring are

sat ur at ed. Qeg&@sbnaéablﬁﬁqb@b% atdhactane is comercially available. The
conpounds of general formula (I11) are comrercially available or are

accessi bl e bytmshadsodeeesibad it chery2@ut efcandesisadioachemre U ", N R O
W 5 reaction between 3-oxo-l-azabicyclo{2.2.2]octane and

the lithiated derivative of the compounds of general

formula (III) obtained by halogen-metal exchange with

an alkyllithium derivative.

This gives compounds of general formula (IV) which,

10 when treated with heat in an acid medium lead to
compounds of the general formula (I) in which one of
the two carbon-carbon bonds represented by :i:: is
double. Catalytic hydrogenation of the double bond
leads to compounds of general formula (I) in which all

15 the bonds of the azabicyclooctane ring are saturated.

3-Oxo-1l-azabicyclo[2.2.2]octane is
commercially available.
The compounds of general formula (III) are commercially

available or are accessible by methods described in the

20 literature.



N 6T (I1) (
substituents

1) ROANN(IV) R N(I) N For certain conpounds,
R are not present in the starting conpound of general

t he
fornmul a

5 (111); depending on their nature, these substituents nmay be introduced on
npound of general fornula (1). Thus, for exanple, conpounds of
mula (1) in which Rrepresentis an aryl group may be prepared
starting from correspondi ng conpounds in whose 10 fornula R represents a
hal ogen atom wusing any of the known nethods, such as Suzuki coupling in

the final co
gerteral for

t he presence
tetrakis(tri
appropriate
preparation

of sonme conpound f tbe inventig
and IR and NWVR spectra confifr he structurg
N

10

15

of a boronic acid and of.fcpal | adium catal yst, e.g.
phenyl phosphi ne) pal  adium or Stille coupling with the
reactants. 15 The foll ow ng exanpl as_ i LRustrate the 5

(I1) 1 (III)

For certain compounds, the substituents R are
not present in the starting compound of general formula
(ITI); depending on their nature, these substituents
may be introduced on the final compound of general
formula (I). Thus, for example, compounds of general
formula (I) in which R represents an aryl group may be
prepared starting from corresponding compounds in whose
formula R represents a halogen atom, using any of the
known methods, such as Suzuki coupling in the presence
of a boronic acid and of a palladium catalyst, e.g.
tetrakis(triphenylphosphine)palladium, or Stille
coupling with the appropriate reactants.

The following examples illustrate the

| emental m croanal yses
t he conpounds obt ai ned.



The nunbers indicated in brackets in the titles of the 5 exanples
correspond to those in the first columm of the table below In the nanes
of the conmpounds, the hyphen "-" is part of the word, whereas the
underscore "_" serves nerely as the break at the end of aline, and is to
be ‘del eted 10 in the absence of a break ,5 and nmust not be replaced by a
standard hyphen or by a space. Exanple 1 (conpound No. 1). Hydrobrom de of

5- (2- phenyl pyridin-5-yl)-1- azabicyclo[3.2.11oct-3-ene (2:1). 15 1.1.
5- Bromo- 2- phepy g)ftalt%ﬂe 0%0 sBmeD cla%z)omb)s eff %h@ qmre%%ylr' dine in
suspension in 1 of toluene, 15.4 nmol ) of phenyl boronic acid,

4.4 g (0. 003&1@%}1«;@& #Q c@ndl yselsr 'a@x'@le rml aﬂas RIMRN@RAch-adiceme i3 - of a
2M aqueous sol ution of sodium carbonate and 4 mM of ethanol are

i ntroduced i RheUugteasitafresnib@ ah20@ofipoundseebtadked .f| ask, and the m xture
is heated at 90C for 22 h. 25 The m xture is decanted, the organic phase
i s washed wrhle hQGbetrsofinddicart ednd ndbiredkand dondéet rtdttdesuderther educed
pressure, and the residue is purified by 6 chromatography on a silica gel
col um, &b ut iemgmpilels aor3@ETONG xiourtdose dycltdieedms tawg lgimohlodr ¢inet hane.

table below.
In the names of the compounds, the hyphen “-” is part
of the word, whereas the underscore “_"” serves merely
as the break at the end of a line, and is to be deleted

10 in the absence of a break, and must not be replaced by
a standard hyphen or by a space.
Example 1 (compound No. 1).
Hydrobromide of 5-(2-phenylpyridin-5-yl)-1-
azabicyclo[3.2.1l]oct-3-ene (2:1).

15
1.1. 5-Bromo-2-phenylpyridine

30 g (0.127 mol) of 2,5-dibromopyridine in

suspension in 100 ml of toluene, 15.4 g (0.127 mol) of
phenylboronic acid, 4.4 g (0.0038 mol) of

20 tetrakis(triphenylphosphine)palladium, 90 ml of a 2M
aqueous solution of sodium carbonate and 4 ml of
ethanol are introduced in succession into a 500 ml
three-necked flask, and the mixture is heated at 90°C
for 22 h.

25 The mixture is decanted, the organic phase is washed

with 100 ml of water and dried and concentrated under

reduced pressure, and the residue is purified by



This gives 22.4 g of crystals. Melting point: 69-72C. 5 1.2.

3- Hydr oxy- 3- (2- phenyl pyri di n-5-yl)-1- azabicyclo[2.2.2]octane. 2.5 g
(0.0107 nol) of 5-bronp-2 phenyl pyridine in. solution in 40 m of ethyl
ether are introduced into a 100 m three-necked flask, and the 10
redction mxture is cooled to -60C beforg@ dropw se addi ti on during 10
mnutes of 5.6 mM (0.0139 nol) of a 2.5 Msolution of n-butyllithiumin
hexane, and the tenperature is held at -70C for 1 h. 1.34 g (0.0107 nol)
of 1-azabi cy@h@b&a%oghﬁgahgn - Ngi1k%a fedolddiham i 124 iMg Hith a
tetrahydrofuran is adde uring 10 mn, and the mxture is stirred for 30
mn at -70C 30han afix&niiee it tcg:rm@mm berd 4ileh1Bhiene@deinean m xture is
hydrol ysed by adding 100 ml of nmethanol and is concentrated under reduced
pressure. 20hIlegiesisdle .ids ot afercrystiaisl00 mM of a saturated aqueous

sol ution of ammoni um chl oride and the aqueous phase is extracted with

chl orof orm Mhétdnga@bdnmha§@s72£ﬁb dried and concentrated under reduced
pressure and the residue is purlfled by chronato aphy on a silica 25 gel

col um, €% ut ilng mﬁrﬁyérgewtéﬁlZmPhﬁmﬁigﬂr )mlmet hanol and ammoni a.
This gives 0.8 %stals 7 Melting point: 214C
aza 1cyclo[ 2.2]octane.

_ 2.5 g (0.0107 mol) of 5-bromo-2-
phenylpyridine in solution in 40 ml of ethyl ether are
introduced into a 100 ml three-necked flask, and the

10 reaction mixture is cooled to -60°C before dropwise
addition during 10 minutes of 5.6 ml (0.0139 mol) of a
2.5 M solution of n-butyllithium in hexane, and the
temperature is held at -70°C for 1 h.
1.34 g (0.0107 mol) of l-azabicyclo[2.2.2]octan-3-one
15 in solution in 20 ml of tetrahydrofuran is added during
10 min, and the mixture is stirred for 30 min at -70°C
then at ambient temperature for 4 h.
The reaction mixture is hydrolysed by adding 100 ml of
methanol and is concentrated under reduced pressure.
20 The residue is taken up in 100 ml of a saturated
aqueous solution of ammonium chloride and the aqueous
phase is extracted with chloroform. The organic phases
are dried and concentrated under reduced pressure and
the residue is purified by chromatography on a silica
25 gel column, eluting with a 90/10/1 mixture of
chloroform, methanol and ammonia. This gives 0.8 g of

crystals.



1. 3. Hydrobrom de of 5-(2-phenyl pyridin-5-yl)-1- azabicyclo[3.2.1]oct-3-ene
(2:1). 0.8 g (2.85 nmml) of 3-hydroxy-3-(2 5
phénpryridin-5-y|)-1-azabicyclo[2.2.2]octane and then 10 m of

met hanesul phonic acid are introduced into a 25 m three-necked flask and
the mxture is heated to 180C for 24 h.7The m xture is poured onto ice and
Tendered al kaline by 10 adding a concentrated aqueous sol ution of sodium
hydr oxi de, the aqueous phase is extracted with chloroform and the organic

phase is dri egiang,g gUiGaNt rated under reduced pressure. The residue is
purified by chromatography on a silica gel colum, 15 eluting with a

98/2/0.2 m xtuure ofydddsraiialdn o M -heEnghergfihyandini-& -ylihis1-gi ves 0.25 g of
product, the di hydrobrom de of which is made by adding a 5.7 M sol ution of
hydr obrom ¢ el dyelaci i X, Jdaat - 2@Enkhi  gives 0.22 g of di hydrobrom de.
Melting point: 273-274C. Exanple 2 (conmpound No. 2). Hydrobrom de of
5- (2- phenyl pyri di n-5-yl0.-8l-g aZalfl <o ywiaol )3.F T -dotdurm-3-10225 0.14 g (0. 33
mol ) of di hydrobrom de of 5-(2- _
phenyl pyr bdi mienyDpyi-igiabi Tyl Jo]13-azat}igntc 13 Ehe? idl ogwing iand ithea0 m  of
met hanol are introduced into a 8 , ) )
10 ml of methanesulphonic acid are introduced into a
25 ml th;ee—necked flask and the mixture is heated to
180°C for 24 h.
The mixture is poured onto ice and rendered alkaline by
10 adding a concentrated agueous solution of sodium
hydroxide, the aqueous phase is extracted with
chloroform, and the organic phase is dried ahd
concentrated under reduced pressure. The residue is
purified by chromatography on a silica gel column,
15 eluting with a 98/2/0.2 mixture of chloroform, methanol
and ammonia.
This gives 0.25 g of product, the dihydrobromide of
which is made by adding a 5.7 M solution of hydrobromic
acid in acetic acid.
20 This gives 0.22 g of dihydrobromide.
Melting point: 273-274°C.
Example 2 (compound No. 2).
Hydrobromide of 5-(2-phenylpyridin-5-yl1)-1-
azabicyclo[3.2.1]octane (2:1)
25 0.14 g (0.33 mmol) of dihydrobromide of 5-(2-
phenylpyridin-5-yl)-l-azabicyclo[3.2.1]Joct-3-ene in

solution in 20 ml of methanol are introduced into a



250 m Parr bottle, and 0.14 g of palladium 10% adsorbed on carbon, is
added. The reaction mixture is then submtted to a pressure of 0.35 MPa of
hydrogen, with stirring, for 5 h. 5 The catalyst is recovered via
filtration through diatomaceous earth and the solvent is concentrated
under reduced pressure. This gives 0.058g.g of product. Melting point:
-272-277C. 10 Exanple 3 (conmpound No. 8). Ethanedi oate of
5-[2-(3-net hyl phenyl ) pyridin-5-yl)-1- azabicycl o[ 3.2.1]]octane (1:1). 3.1.

3- Hydr oxy- 3- Q& PraMepy Bdtaxrd/! Jank @213435983/6% Y mdheet ang 15 27.6 ¢
-(0.116 nol) of 2,5-dibromopyridine in 1 000 ml “of ethyl ‘ether are

introduced i RGxAFBdUh MarddH eadeEdd f lask, rddie r@nciiauid Xtdire is
cooled to -67C and 56 ml (0.140 nol) of a 2.5 Msolution of butyllithium

i n hexane arelddedimtiopddad i Fraagure2®The 38 MRy ef hisidddgeat, at -67C
for 45 mn before adding 14.5 g (0.116 nol) of 1-azabicyclo[2.2.2]octan-
3-one in sol miitdn stirkSthgyl fofr & hyl ether in 45 min, and the mxture is
stirred at -67C for 3 h. 300 m of a saturated aqueous sol ution of ammoni um
25 chlori e &he sdded visd liswetbdpre2t8l fiaffigl ti@icant rdiragtaqueous

sol ution of sodium hydroxide, the aqueous phase is extracted with

chl orof orm gﬁ@qqmﬁqﬁqﬁﬁﬂngﬂhnggg he solvent is concentrated

under reduced pressure.
This gives 0.058 .g of product.
Melting point: 272-277°C.

10 Example 3 (compound No. 8).

Ethanedioate of 5—[2—(3—methylphenyl)pyridin—5—yl)—l—
azabicyclo[3.2.1]Joctane (1:1). ‘

3.1. 3-Hydroxy-3-(2-bromopyridin-5-yl1)-1-
azabicyclo[2.2.2]octane.

15 27.6 g (0.116 mol) of 2,5-dibromopyridine in
1 000 ml of ethyl ether are introduced into a 2 000 ml
three-necked flask, the reaction mixture is cooled to
-67°C and 56 ml (0.140 mol) of a 2.5 M solution of
butyllithium in hexane are added dropwise in 10 min.

20 The mixture is stirred at -67°C for 45 min before
adding 14.5 g (0.116 mol) of l-azabicyclo[2.2.2]octan-
3-one in solution in 150 ml of ethyl ether in 45 min,
and the mixture is stirred at -67°C for 3 h.

300 ml of a saturated aqueous solution of ammonium

25 chloride are added followed by 200 ml of a concentrated

aqueous solution of sodium hydroxide, the aqueous phase

is extracted with chloroform, and the organic phases



9 are dried and concentrated under reduced pressure. The residue is
purified by chromatography on a silica gel colum, eluting with a
95/5/0.5, then 80/15/1.5, nmixture of chloroform nethanol and ammonia. 5
This gives 19.7 g of product in the form of anorphous solid. 3.2.
5-(2-bronopyridi n-5-yl)-I-azabicyclo[ 3.2 1] oct-3- ene. 9.4 g (0.033 nol) of
-3- hydroxy-3-(2 10 bronopyridi n-5-yl)-1-azabicycl o[ 2. 2. 2] octane and 35 ni

of concentrated sul phuric acid are introduced into a 100 nl three-necked

flask and thgr@i ¥t-yeg bagheahedndtatd0Gnbier febubed ThesEureur @nes cool ed
-and poured onto 400 mM of an ice- 15 cold aqueous sodi um hydroxi de

sol ution, theeagdeeuss phas€ied BY! tAebRE@twigrApBl @nokorsdliaadgehe organic
phases are dried and evaporated under reduced pressure. The residue is
purified by cbianatoglaphyigowiahsil ©6a5/@el,cahenn 80¢I18t/ilng ,wi th a 90/ 10/ 1
m xture of 20 chloroform nethanol and amonia. This gives 3.9 g of product
in the form ofixdupel ef yellbowfeahi, dmeblaniodgapdi ammorndazs5C. 3. 3.
Et hanedi oate of 5-[2-(3-nethyl phenyl)pyridin-5- 25
yl ) -1 -azdbi cFois] 9izes] 66t 73gené prodpctoin gheo fpsmmed| pmeirphous
5-(2-bronopyridin-5-yl)-
solid.
3.2. 5-(2-bromopyridin-5-yl)-l-azabicyclo[3.2.1]oct-3-
ene.
9.4 g (0.033 mol) of 3-hydroxy-3-(2-
10 bromopyridin-5-yl)-l-azabicyclof[2.2.2]octane and 35 ml
of concentrated sulphuric acid are introduced into a
100 ml three-necked flask and the mixture is heated at
190°C for 1 h 45.
The mixture is cooled and poured onto 400 ml of an ice-
15 cold aqueous sodium hydroxide solution, the aqueous
phase is extracted with chloroform, and the organic
phases are dried and evaporated under reduced pressure.
The residue is purified by chromatography on a silica
gel column, eluting with a 90/10/1 mixture of
20 chloroform, methanol and ammonia.
This gives 3.9 g of product in the form of a pale
vellow solid.
Melting point: 73-75°C.
3.3. Ethanedioate of 5-[2-(3-methylphenyl)pyridin-5-
25 yl)-l-azabicyclo[3.2.1l]Joct-3-ene (1l:1).
0.2 g (0.75 mmol) of 5-(2-bromopyridin-5-yl)-

l-azabicyclo[3.2.1]Joct-3-ene, 3 ml of toluene, 0.7 ml



1-azabicyclo[3.2.1]oct-3-ene, 3 m of toluene, 0.7 mM 10 of a 2 M aqueous
sol utjon of sodium carbonate, 0.147 g (1.05 mmol) of

3- et hyl benzeneboronic acid, 0.042 g (0.04 mmuol) of

tetraki s(triphenyl phosphi no)pall adium and 0.7 m of ethanol are introduced
in’succession into 5 a 10 m tube and tHg mxture is heated at 100C for 15
-h. The aqueous phase is renpoved by decanting and the crude product is
extracted on a Dowex(r) resin colum by washing in succession with

met hanol andoghgnaclil ggQEgnm 4081hef8hece! UbkRgmiehRvangekyt bonaof gamoni a.
“The residue is purified by chromatography on a silica gef colum, eluting

with a 90/ 10/(1.0bxkwbe) ObrCBlpeehglBenAehBBBObniaNdcaanDOIL 842Thi s gi ves
0.167 g of product in the form of oil, which is dissolved in 2 m of

i sopropy!l al ¢cohok Mhollp b6r feapaktbaneiphahelbyioagting)pPadbadgum0. 057 mmol )
of ethanedioic acid in solution in isopropyl alcohol. This gives 0.188 g
of crystalliaed prddmtt ofMptha#B81134€. ikkanplhiced (pospourdshion 28%020
Hydr obr om de of 5-[2-(3-fluorophenyl)pyridin-5-yl)-I-

azabi cyclo[ 3a210] nét tnbe2and ohegmgxtorsligmbenptefl ahel8PR8né@roat e of
5-[2-(3-fluorophenvl)pyridin-5-yl)-1- azabicyclo[3.2.1]oct-3-ene in
solution in 20 M of 25 nmethanol are introduced into a 250 m Parr bottle,

and
The agueous phase is removed by decanting and the crude

product is extracted on a Dowex® resin column by
washing in succession with methanol and then chloroform
10 Dbefore eluting with a solution of ammonia. The residue
is purified by chromatography on a silica gel column,
eluting with a 90/10/1 mixture of chloroform: methanol
and ammonia. This gives 0.167 g of product in the form
of 0il, which is dissolved in 2 ml of isopropyl alcohol
15 to form an ethanediocate by adding 0.051 g (0.057 mmol)
of ethanedioic acid in solution in isopropyl alcohol.
This gives 0.188 g of crystallized product.
Mp: 173-174°C.
Example 4 (compound No. 26)
20 Hydrobromide of 5-[2-(3-fluorophenyl)pyridin-5-y1)-1-
azabicyclo[3.2.1l]octane 2:1.

0.18 g (0.51 mmol) of the ethanedioate of
5-[2~-(3-fluorophenyl)pyridin-5-yl1)-1-
azabicyclo[3.2.1]oct-3-ene in solution in 20 ml of

25 methanol are introduced into a 250 ml Parr bottle, and
0.36 g of palladium, 10% adsorbed on carbon, is added,

and the reaction mixture is submitted to a pressure of



0.36 g of palladium 10% adsorbed on carbon, is added, and the reaction
m xture is submtted to a pressure of 11 0.42 MPa of hydrogen, with
stirring, at 45C for 6 h. The catalyst is recovered by filtration on

di at omaceous earth, the filtrate is concentrated under reduced pressure,
the residue is taken up in 10 m of an N;5 aqueous solution of sodium
hydr oxi de, and the agueous phase is extfiacted wth chloroform and the
crude product is purified by chromatography on a silica gel colum,

eluting wth,a ,80,20/ b X f chlorqf.orm. _nethanal nia. This
gi ves 0. 085 8'&? éd%%dégﬁy?g%?ﬁ%’diwﬁfg} %ﬁ?gﬁlﬁgb?t&%&?{}g’rﬁ;@;&by addi ng

0. 107 m of maSahsalut an obnydroly ot ¢ A iRAGH I Atkfhecolll o 0 ves

0.097 g of crystals. I'tin ol nt: ' e table which follows

illustrates therdd RNk rSlUGiuien R lhedhydsalrRieRey ties of sone
conmpounds of the invention. In the colum "R', "(+)" indicates the

dext r or ot at Opy-e@RaRd, OFBle 36 idlre) i st Rakdnagyonef altoml efarin ener; the
conmpounds not annotated in that colum are racemates. In the "=" col um,
t he 20 nurberaguediusatsed utdone sFordel it hiyelrpedidd, orndf thee aghedise bond in
the case of a 1l-azabicyclooctene, and "-" indicates a saturated
het er ocycl e. phaskhé s" saitiracted with 'chlonedicrat,esina ddmpoundld n t he f or m of
a base, "HBr" indicates a hydrobrom de and "ox." indicates an
product is purified by chromatography on a silica gel
column, eluting with a 80/20/2 mixture of chloroform,
methanol and ammonia. This gives 0.085 g of product,
10 the dihydrobromide of which is made by adding 0.107 ml
of a 33% solution of hydrobromic acid in acetic acid.
This gives 0.097 g of crystals. |
Melting point: 98-100°C.
The table which follows illustrates the
15 chemical structures and the physical properties of some
compounds of the invention. In the column “R”, ™“(+}”
indicates the dextrorotatory enantiomer and “(-)"” the
laevorotatory enantiomer; the compounds not annotated
in that column are racemates. In the “=" column, the
20 number indicated corresponds to the position of the
double bond in the case of a l-azabicyclooctene, and
"7 jindicates a saturated heterocycle. In the “salt”
column, “-” indicates a compound in the form of a base,
“HBr” indicates a hydrobromide and “ox.” indicates an
25 oxalate. The corresponding molar acid:base ratios are

indicated. In the column “M(°C)”, “(d)” indicates a

melting point with decomposition.



25 oxal ate. The correspondi ng nol ar aci d: base ratios are indicated. In the
colum "MQ", "(d)" indicates a nelting point with deconposition. 12
Table RN (I) N3 2 No. R=Salt MC) 1 CéH5 3 HBr 2:1 273-274 2 Co6H5
- HBr 2:1 272-277 3 C6H5 2 HBr 2:1 297-305 4 2,4-(0OCH3)2-5-pyrimdinyl 2
HBr 2:1 340 (d) 5 3, 4- (OCH3) 2-C6H3 % HBr 2:1 261-262 6 3, 4- (OCH3)
2-CBH3 - HBr 2° 1 234-236 7 2-F-C6H4 3°6x. 1:1 157-158 8 3- CH3- O6H4 3 ox.
"1:1 173-174 9 3-F-C6H4 3 ox. 1:1 163-164 10 3-NO2-C6H4 3 ox. 1:1 183-184
11 3-CF3-C6H4 3 ox. 1:1 156-157 12 4- -(6H4 3 ox. 1:1 213-215 13
3-Thienyl 3 ox. 1:1 189-190 14 3, 4- T6H3 3 ox. 1:1 201-202 15
4-Cl-C6H4 3 ox. 1:1 201-203 16/ CO C6H4 3 ox. 1:1 155-156

(I)

No. R = Salt M(°C)
1 Ce¢Hs 3 HBr 2:1 | 273-274
2 CeHs - HBr 2:1 | 272-277
3 CeHs 2 HBr 2:1 | 297-305
4 2,4-(0CH;3),-5-pyrimidinyl 2 HBr 2:1 | 340 (&)
5 3,4-(0OCH;) 2-CeH; 3 HBr 2:1 | 261-262
6 3,4-(0CH,) ;-CgH; - HBr 2:1 | 234-236
7 2-F-Cg¢H, . 3 ox. 1:1 ;{157-158
8 3-CH;-CgH,y 3 ox. 1:1 | 173-174
9 3-F-Ce¢Hy 3 ox. 1:1 | 163-164

10 3-NO,-CgHy4 3 ox. 1:1 | 183-184
11 3-CF;-CgHy4 3 ox. 1:1 | 156-157
12 4-CH;3-C¢H, 3 ox. 1:1 |213-215
13 3-Thienyl 3 ox. 1:1 | 189-190
14 3,4-0CH;0-C¢H, 3 ox. 1:1 | 201-202
15 4-Cl1-C4H,4 3 ox. 1:1 ] 201-203
16 3-CH3CO-Cg¢H,4 3 ox. 1:1 | 155-156
17 3-Pyridinyl 3 ox. 1:1 | 183-184
18 5-Indolyl 3 ox. 1:1 | 253-254
19 4-CH30-CgH, 3 ox. 1:1 1| 205-207

20 3,5-(CH;) 2-C¢Hj 3 ox. 1:1}192-193

21 4-Pyridinyl 3 ox. 1:1 | 172-174

22 4-CH50-C¢H,4 - HBr 2:1 | 246-247

23 4-CH;-Cg¢H, - HBr 2:1 | 295-297

24 3-CH;~-C¢H, - HBr 2:1 | 284-287

25 3,5~ (CHj),-C¢Hs - HBr 2:1 | 250-254

26 3-F-C¢Hy - HBr 2:1 98-100

27 3-Thienyl - HBr 2:1 | 193-196

28 3,4-0CH;0-C¢H, - HBr 2:1 [ 260-263

29 2-F-C¢Hy - HBr 2:1 | 266-269



17 3-Pyridinyl 3 ox. 1:1 183-184 18 5-Indolyl 3 ox. 1:1 253-254 19

4- CH30- O6H4 3 ox. 1:1 205-207 20 3, 5- (CH3) 2-C6H3 3 ox. 1: 1 192-193 21
4-Pyridinyl 3 ox. 1:1 172-174 22 4-CH30-C6H4 - HBr 2:1 246-247 23

4-CH3- C6H4 - HBr 2:1 295-297 24 3-CH3-C6H4 - HBr 2:1 284-287 25 3, 5-
(CHB) 2-CBH3 - HBr 2: 1 250-254 26 3-F=-C6H4 - HBr 2:1 98-100 27 3- Thi enyl
- HBr 2:1 193-196 28 3,4- OCH2O- CBH3 - HBr 2:1 260-263 29 2-F-C6HA - HBr
2:1 266-269,13 No R = Salt MC) 30 3-Pyridinyl - HBr 3:1 256-260 31

4-Pyridinyl | -NdB 2: 1 249-253r 32 3- NO2- C6H4 - HBr 3: 1s264- 267M(838)
8-Gi3-CoHd | TR 1271 218221 37 B 3 FBr 21 734-23G, 35 B 12,4y g1 >350
36 4-Piperidinyl |- hbR 3:7T 289528%" 37 3- Pi|peridi nyl| = HBr 561°%45 38
4-CH3O C6H4 | (3) 4 - 125-12%Pyr3QidyTCH30 C6H4 (-)-- - |HB3- 129 | £2@93253 (6H4
(+) - - 68-703,41 3-F- C6Hh (4o) ¢, 68-70 - HBr 3:1 | 264-267
33 3-CF;3-C¢H, - HBr 2:1 | 218-221
34 Br 3 HBr 2:1 | 234-236
35 Br 2 HBr 2:1 >350
36 4-Piperidinyl - hbR 3:1 | 289-292
37 3-Piperidinyl - HBr 3:1 | 261-265
38  4-CH;0-CgH, (+) - - 125-129
39 4-CH;0-CeH, (-) - - 125-129
40 3-F-Ce¢H, (+) - - 68-70
41 3-F-CgHs (L) - - 68-70
42 2-Thienyl - HBr 2:1 | 251 (d)
43 2-Thienyl 3 HBr ;2:1 246-247
44 5-CH;-2-thienyl 3 HBr 2:1 | 237-238
45 5-CH3;-2-thienyl - HBr 2:1 | 210-211
46 5-Cl-2-thienyl - HBr 2:1 | 248-250
47 5-Cl-2-thienyl 3 HBr 2:1 | 258-259
48 2-Furyl 3 HBr 2:1 | 262-264
49 2-Furyl - HBr 2:1 | 182 (d)
50 5-Indolyl - ox. 1:1 | 268-269
51 2-Benzofuryl 3 - 145-146
52 2-Benzofuryl - HBr 2:1 | 303-305
53 2-Pyrrolyl 3 HBr 2:1 | 265-266
54 2-Pyrrolyl - ox. 1:1 95-97
55 2-Benzothienyl 3 - 165-166
56 2-Benzothienyl - HBr 2:1 | 311-313
57 3-Furyl 3 HBr 2:1 | 291-294
58 3-Furyl - HBr 2:1 | 313-315
59 4-0OH~-3-pyridinyl - HBr 2:1 | 268-270
60 3,5-(CH;3),-1,2-0oxazol-4-yl - - 116-117
61 3,5-(CH3),-1,2-oxazol-4-yl 3 HBr 2:1 | 250-252
62 2,4-(CH30) 5-pyrimidin-5-y1 - ox. 1:1 70-72
63 4-CH;-2-thienyl - HBr 2:1 | 336-338
64 4-CH3;-2-thienyl 3 HBr 2:1 | 284-285
65 1-Dibenzofuryl _ - HBr 2:1 | 188-189




42 2-Thi enyl

- HBr 2:1 251 (d) 43 2-Thienyl 3 HBr 2:1 246-247 44

5-CH3-2-thienyl 3 HBr 2:1 237-238 45 5-CH3-2-thienyl - HBr 2:1 210-211 46
5-C -2-thienyl - HBr 2:1 248-250 47 5-Cl-2-thienyl 3 HBr 2:1 258-259 48
2-Furyl 3 HBr 2:1 262-264 49 2-Furyl - HBr 2:1 182 (d) 50 5-Indolyl
1:-I 268-269 51 2-Benzofuryl 3 - 145-146, 52 2-Benzofuryl - HBr 2:1 303-305
-53 2-Pyrrolyl 3 HBr 2:1 265-266 54 2-Pyrrolyl - ox. 1:1 95-97 55

2- Benzot hi emy—3

65 _ 166 EA 2. Banznthi anvl HBRy 2:- 1 211 122 £7
~J E"AYAY4 A4 — o TIZoTTIiT ol ]I T 1 7 —pw o

(= o L =~ ]

1
DIN®94 58 3-Furyl R HBr 2:1 313-315= 59 |4- GE18- pyr imMdicayl
(
I

7 ) 2-L 2-0xazal -4-yl | - 116-117_ 6], i
B g-gox gﬁyﬁlﬁéﬁﬁg Y1 250-252 6 2,4}{136143%)]2- BYA i di

, D
az
)- B2 |63 4- CHPh2nbhaemyilnyl HBr 2 1 336- 338IBr642 4L CI2220Bi
2%§ 65 l-q_ RZ % A -lHBr 2: 11 188-18§}%ﬂ? Noy. 3@6_§§§t
pf uryll 3 HBr %@1 g ég%%i?y '
69 8-Quinoleinyl - HBr 2:1 | 206-208
70 8-Quinoleinyl 3 HBr 2:1 | 309-310
71 3-Benzothienyl 3 HBr 2:1 | 222-223
72 3-Benzothienyl - ox. 1:1 80-82

3 HBr 2:1 2¢
2:1 268-270
3, 5-(CH3) 2-1
- ox. 1:1 7(
HBr 2:1 284
66 1-Di benzq
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15

20

The compounds of the present invention have
been studied for their affinity in relation to
nicotinic receptors containing the a4f; subunit, using
the methods described by Anderson and Arneric in Eur.
J. Pharmacol. (1994), 253. 261 and by Hall e£ al. in
Brain Res. (1993), 600, 127. Male Sprague Dawley rats
weighing from 150 to 200 g are decapitated and the
entire brain is rapidly removed, homogenized in
15 volumes of a 0.32 M sucrose solution at 4°C and then
centrifuged at 1 000 g for 10 min. The pellet is
removed and the supernatant is centrifuged at 20 000 g
for 20 min at 4°C. The pellet is recovered and
homogenized with the aid of a Polytron™ mill in
15 volumes of doubly-distilled water at 4°C, then
centrifuged at 8 000 g for 20 min. The pellet is
removed and the supernatant and the skin layer (buffy
coat) are centrifuged at 40 000 g for 20 min, and the
pellet is recovered and suspended in 15 ml of doubly-
distilled water and centrifuged again at 40 000 g prior

to storage at -80°C. On the day of the experiment, the

- OX.

- Furyl

HBr

n-5-vyl

enyl

M Q)

3



67 1-Phenoxathiinyl 3 HBr 2:1 292-293 68 1-Phenoxathiinyl - HBr 1:1
200-203 69 8-Quinoleinyl - HBr 2:1 206-208 70 8-Quinoleinyl 3 HBr 2:1
309-310 71 3-Benzothienyl 3 HBr 2:1 222-223 72 3-Benzothienyl - ox. 1:1
80-82 The conpounds of the present invention have been studied for their
affinity inrelation to nicotinic receptors containing the a432 subunit,
.using 5 the nmethods descri bed by Anderson and Arneric in Eur. J.
Pharmacol . (1994), 253. 261 and by Hall et al. in Brain Res. (1993), 600,

127. Male SpagugclRul gy olals qcbelghind hions1a0.be,200 gyare decap ated

-and the entire brain isra renove honogent ze

0.32 M sucrose,solyLkoBsabusEeandithen: senihitugedrabnt Q088150610 min.

The pellet is renoved and the supernatant is centrifuged at 20 000 g for

20 mn at 4CyrZhenpgbhketd atreoevenedi1a0dmiROARICRLZ pdtewiehbet B aid of a
PolytronTM m |l in 15 15 vol unes of doubly-distilled water at 4C, then

centrifuged apo8u000fg1f am 20 @yt Thenpeihes fsnalevoVedeasd the
supernatant and the skin |ayer (buffy coat) are centrifuged at 40 000 g
for 20 m:, and uheofpbllféeri sinectheepedsandesovzpeabdedcen o’ testof doubl y
20 distilled water and centrifuged again at 40 000 g prior to storage at
-80C. On t hecdampoohdthe experinent, the 15
The reaction is halted by filtration through Whatman
GF/B™ filters pretreated with polyethyleneimine, the
filters are rinsed twice, each time with 5 ml of buffer
10 at 4°C, and the radiocactivity retained on the filter is
measured by liquid scintigraphy. The nonspecific
binding in the presence of 10 uM (—)—nicotiné is
determined; the nonspecific binding represents from 75
to 85% of the total binding recovered on the filter.
15 For each concentration of compound studied, the
percentage of inhibition of the specific binding of
[3H]—cytisine is determined, and then the ICsq value,
the concentration of compound which inhibits 50% of the
specific binding, is calculated.
20 The ICso values for the highest-affinity compounds of
the invention are from 0.01 to 10 uM.
The compounds of the invention were also
studied for their affinity in relation to nicotinic
receptors containing the a; subunit, using the methods
25 described by Mark and Collins in J. Pharmacol. Exp.

Ther. (1982), 22, 564 and by Marks et al. in Mol.

Pharmacol. (1986), 30, 427.

0 15 volunes of a



tissue is slowy defrosted and is suspended in 3 volunes of buffer. 150 |
of this nenbrane suspension are incubated at 4C for 120 min in the
presence of 100 | of 1 nM[3H -cytisine in a final volume of 5 500 Al of
buffer, in the presence or absence of test conmpound. The reaction is
hal'ted by filtration through Wiatman GpBTMfilters pretreated with

pol yethyleneimne, the filters are rinsed twice, each tinme wwth 5 nm of
buffer 10 at 4C, and the radioactivity retained on the filter is neasured

by liquid sciialicdtahy st ENg s ReC isom _ﬂ@iomyo_n@giongt heresence of 10 4M
‘(-)-nicotine is determned; the nonspecific binding represents from75 to

85% of the tgllaphitAdicly sheC QWY @6 tQR- Be-afilnl Lier rapla 1RO BRRRd

concentration of conpound studied, the percentage of inhibiti on of the
speci fic bi ntioRggehi zedHinCUb Sion@mes d&t er mi.nedM and ridien shatice0 val ue,

t he concentration of conmpound which inhibits 50% of the specific binding,

i s cal cul at edt 20CThed €henvalenes iffagedheathilglh@st gaffiomiltoy rdenpatweds of

the invention are from0.01 to 10 pM The conpounds of the invention were
al so st udi epefldett hei rembiviedi ayd rheelsapiegmattenti det ioent r ifegrest arts
containing the a7 subunit, using the nethods 25 descri bed by Mark and
Collins in J8 PR&r gadelr. 2Bxpin Pked°C-198®) pelletsds aedoyeresy kadet al. in

Mol . Pharmacol . (1986), 30, 427. . __— )
homogenized with the aid of a Polytron™ mill in

15 volumes of doubly-distilled water at 4°C, then
centrifuged at 8 000 g for 20 min. The pellet is

10 removed and the supernatant and the skin layer (buffy
coat) are centrifuged at 40 000 g_for 20 min, and the
pellet is recovered and suspended in 15 ml of doubly-
distilled water and centrifuged again at 40 000 g prior
to storage at -80°C. On the day of the experiment, the

15 tissue is slowly defrosted and is suspended in
5 volumes of buffer. 150 ul of this membrane suspension
are preincubated at 37°C for 30 min in darkness in the
presence or absence of the test compound. The membranes
are then incubated for 60 min at 37°C in darkness in

20 the presence of 50 ul of 1 nM [3H]a—bungarotoxin in a
final volume of 250 gl of 20 mM HEPES buffer, 0.05%
polyethyleneimine. The reaction is halted by filtration
through Whatman GF/C™ filters pretreated for 3 h with
0.05% polyethyleneimine. The filters are rinsed twice,

25 each time with 5 ml of buffer at 4°C, and the
radioactivity retained on each filter is measured by

liquid scintigraphy. The nonspecific binding in the



16 Male OFA rats weighing from 150 to 200 g are decapitated and the
entire brain is rapidly renoved, honogenized in 15 volunes of a 0.32 M
sucrose solution at 4C and then centrifuged at 1 000 g for 10 min. The 5
pellet is renoved and the supernatant is centrifuged at 8 000 g for 20 mn
at. '4C. The pellet is recovered and honmpgenized with the aid of a
PolytronTM m Il in 15 volunes of doubly-distilled water at 4C, then
centrifuged at 8 000 g for 20 mn. The pellet is 10 renoved and the

super nat ant g?%&ﬁ&%klr‘ﬂe?)&% -HOELY o L6Rah) ST Bctenihbiged At 40 000

for 20 mn, IS rec vere and suspende of doubl y-

distilled “ﬁhéﬁsﬁaél@ﬁﬁtbhﬁagﬁg %Qﬁk@séhtéoaBBQoﬁlR%k%&y £04Sber ape at
-80C. On the day of the experinent, the 15 tissue is slowy defrosted and

i's suspendedtbBa® ¥ehuiBg ebcbyubked. ohSenkerhlikcef. tI‘B'eSp@EEth@ﬁgeSUSpens' on
are preincubated at 37C tfor 30 mn in darkness in the presence or absence

of the test eanpaunditibe sEmMahanepecarect bendingub&ted for 60 mn at 37C
in darkness in 20 the presence of 50 gl of 1 nM[3H] a-bungarotoxin in a
final volune 8] @FugyandteRim\ EPESetmified, £6r 08&chpobyeehytaheoni ne. The
reaction is halted by filtration through Whatman G-/ CTM filters pretreated
for 3 h w thof0s08%ipdl yempphadeanidnsheThéhii Ifer svaiue ritdsed tw ce, 25

each time with 5 m of buffer at 4C, and the radioactivity retained on
each filter Fenpeasypedopyof compound which inhibits 50% of the

specific binding,- is calculated.
The ICsy values of the highest-affinity compounds of the
10 invention are from 0.005 to 20 uM.

The above results show that the compounds of
the invention are ligands for nicotinic recebtors.
Certain of them are selective for receptors containing
o; subunits and others are of mixed nature for

15 receptors of a4ff; and o, type.

The results of the tests suggest the use of
the compounds in the treatment or the prevention of
disorders linked to dysfunction of the nicotinic
receptors, in particular at the central nervous system

20 level.

These disorders comprise detrimental
cognitive changes, more specifically detrimental memory
changes, and also detrimental attentional changes,
linked to Alzheimer'’'s disease, to pathological ageing

25 (age-associated memory impairment, AAMI), to
Parkinsonian syndrome, to trisomy 21 (Down'’'s syndrome),

to Korsakoff’'s alcoholic syndrome or to vascular



lLiquid scintigraphy. The nonspecific binding in the 17 presence of 1 M
a-bungarotoxin is determ ned; the nonspecific binding represents
approximately 60% of the total binding recovered on the filter. The
percentage of inhibition of the specific binding of 5 [3H] a-bungarotoxin
is determned for each concentration of,studied conpound and then the I C50
value, the concentration of conpound rch inhibits 50%of the specific
bi nding, is calculated. The |1 C50 val ues of the highest-affinity conpounds

of the 10 iQ%%%BE@%saﬁﬁmﬁquhngQEtt%e%% A, Thegbove results show that
s of thé i i ds for nico

t he conpound i'nvention are 1ligan r nicotinic receptors.

Certain of them are selgel ibapbAndsCeePEPeS i6RRNRIIING oAl SURNIHes and
others are of mi xed nature for 15 receptors of a4(32 and a7 type. The

results of theectrest $nSuagest daftthen®e off mdthe CaEAEREs iobddierdd aat ment or
the prevention of disorders |inked to dysfunction of the nicotinic

receptors, i Pap&ihisoul’ar ddiscalie oentofalothervolds rosiodmal?@ilseaales , These
di sorders conprise detrinmental cognitive changes, nore specifically
detrinmental merbdrwys chatjegtoard ahowedst Mowemrttale ‘s tsomdromad, changes,
linked to Al zheiner's di sease, to pathol ogi cal ageing 25 (age-associ ated
menory i npai teediveAdMskinesia and hyperkinesia.
The compounds of the invention may also constitute a
curative or symptomatic treatment for acute
neurodegenerative pathologies, such as strokes and
10 cerebral hypoxic episodes, and chronic
neurodegenerative pathologies, such as Alzheimer’s
disease and Parkinson’s disease. They may be:used in
cases of psychiatric pathology: schizophrenia,
depression, anxiety, panic attacks, or compulsive or
15 obsessional behaviour.
They can prevent symptoms due to withdrawal
from tobacco or alcohol, or various addictive
substances, such as cocaine, LSD, cannabis,
benzodiazepines.
20 The present invention therefore also provides
pharmaceutical compositions comprising an effective
dose of at least one compound of the invention, in the
form of base or of salt or of pharmaceutically
acceptable solvate, or in a mixXture, where appropriate
25 with suitable excipients.

The choice of the said excipients depends on

the desired mode of administration and the



Par ki nsoni an syndrome, to trisony 21 (Down's syndrone), to Korsakoff's

al coholic syndrome or to vascular 18 denentias (nmulti-infarct denentia,

M DI ). The conpounds of the invention could also be wuseful in the
treatnment of notor disorders observed in Parkinson's disease or of other
neudr ol ogi cal diseases, 5 such as Huntipgton's chorea, Tourette's syndrone,
tardi ve dyskinesia and hyperki nesia. The conpounds of the invention nmay

al so constitute a curative or synptomatic treatnment for acute

neurodegenerﬁkg Rathelagi 5, auch as strokes and 10 cerebral hypoxic
-epi sodes, and chroni ¢ “neurodegenérative pathol ogi es, such as Al zheiner's

di sease and Parkinson' gyndi $8a56actiey HBY BRoUsEEibhs 62Seneof psychiatric
pat hol ogy: schi zophrenia, ~depression, anxiety, panic attacks, or

conpul sive Oknydac9bsesaiorakbraebaw our inflenetamor @¥ant, synptons due to
wi thdrawal from tobacco or al cohol, or various addictive substances, such

as cocaine, k&Bligghaabi subcheazaeduasepnteamudeulhbe, priaseat endvwent i on
therefore al so provides pharmaceutical conpositions conprising an

effectives dasepiehlat ihezatrarteadnpintdantsbie itmaasteamic,n the form of
base or of salt or of pharmaceutically acceptable solvate, or in a
m xt ure, whereca&ppr,opri anéraocular administration.

~ Examples of possible unitary administration
forms are tablets, gelatin capsules, granules, powders,
solutions or suspensions to be taken orally or to be
10 injected, transdermal patches or suppositories.
Ointments, lotions and collyria can be envisaged for
topical administration. |
The said unitary forms are dosed to permit daily
administration of from 0.01 to 20 mg of active
15 principle per kg of body weight, depending on the
pharmaceutical dosage form.
To prepare tablets, the following materials
are added to the active principle, micronized or non-
"micronized: a pharmaceutical vehicle, which can be
20 composed of diluents, such as lactose, starch, or
microcrystalline cellulose, or formulation adjuvants,
such as binders (polyvinylpyrrolidone,
hydroxypropylmethylcellulose, and the like), flow
agents, such as silica, lubricants, such as magnesium
25 stearate, stearic acid, glycerol tribehenate, sodium
stearylfumarate. Wetting or surface-active agents, such

as sodium lauryl sulphate, can also be added.



25 with suitable excipients. The choice of the said excipients depends on
the desired node of adm nistration and the 19 pharnmaceutical format. The
pharmaceutical conpositions of the invention may therefore be intended for

oral, sublingual, subcutaneous, intranuscular, intravenous, 5 topical,
intratracheal, intranasal, transdermc,,4qrectal, or intraocular
.adm ni stration. Exanples of possible un|9ary adm nistration forns are

tablets., gelatin capsules, granules, powders, solutions or suspensions to

ot e OF Phb¥s 001 L OpPERdla L AbECLEdnnt (RO GLNTh, PRLENERLIE: SHEPOS! Lor ] es.

-G ntnents, |lolions an ria can visaged for topic

adm ni strati Ld:ypit ey osedywbe pehnmit daily
adninistratigﬁyogpg?gﬁég}gﬁ'tgégoéﬁé o%ggg?ﬁvgglggprinciple per kg of body

wei ght, depefgdingaBietBecaRhBemasedbiteal dogagechaesy, Teopr epampliabl ets,
the followng materials are added to the active principle, mcronized or

non- nicronigedh suphasanceut teatedehieheyvarhbab palyhera0oeoopaeed of
di luents, such as lactose, starch, or mcrocrystalline cellul ose, or
fornul atison agpuvppiate sdebraalbi ndaes €pal pei dgspygned| tdopermit
hydr oxypr opyl net hyl cel | ul ose, and the like), flow
rapid, delayed or sustained release of the active
principle by virtue of polymer matrices or of specific
polymers used in the coating.

To prepare gelatin capsules, the active

10 principle is mixed with dry pharmaceutical vehicles
(simple mixing, dry or wet granulation, or hot melt),
or liquid or semisolid pharmaceutical vehiclés.

The gelatin capsules can be hard or soft and may have a
thin film coating, so as to have rapid, sustained or

15 delayed activity (for example, for an enteric form).

A composition in the form of a syrup or an
elixir or for administration in the form of drops can
comprise the active principle in conjunction with a
sweetener, preferably a calorie-free sweetener,

20 methylparaben or propylparaben, as antiseptic, a
flavour enhancer and a colorant.

The water-dispersible granules and powders
may comprise the active principle in a mixture with the
dispersing or wetting agents, or dispersing agents such

25 as polyvinylpyrrolidone, and also with sweeteners and

flavour-improvers.

For rectal administration, use is made of



agents,

.exanpl e

-of specific

active
m Xi ng,

have a

a syrup or
conpri se & heaguébue pubpenpliensn tenfantti ealwhehsaluswestener,

such as silica, lubricants, such as nmagnesi um 25 stearate,
acid, glycerol tribehenate, sodium stearylfumarate. Wetting or
surface-active agents, such as sodiumlauryl sul phate, can al so be
20 Possible preparation techniques are direct tableting, dry gran
wet granul ation or hot nelt. The tabletg,can be uncoated, sugar-coated, for
Wi th sucrose, or coated with various polyners or other 5
appropriate materials. They can be designed to permt rapid, delay

sustai ned reé%%?@s?éo%?@sﬁﬁ}&%ﬁg@&iQ?EH'Bin@&rgi&BEEhOReEQ'XEEV mat

yners used In the coating. To prepare gelatin capsu

10 préBehp! eehpePhkgdeWM EBrdeyanpacmBeeyhi pakcehbel es  (si
dry or wet granulation, or hot nmelt), or liquid or sem sol
phar neceut i cgb1yebhglese dhecgekatin capsul es can be hard or soft and may
thin filmcoating, so as to have rapid, sustained or 15 del ayed

activity (for exanpl e, FborpaneaneeailcalininjstrAtdconposkti as madeheff or m of

an elixir or for admnistration in the formof drops ca

a calorie-free sweetener, 20 nethyl paraben or propyl paraben, as ant
a flavour emhasckabiadstecoler antutipnaswapreprdpbspersi bl e granul es and

powder s
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15

20

25

pharmacologically compatible dispersing agents and/or
wetting agents, for example propylene glycol or
butylene glycol.

The active principle can also be formulated
in the form of microcapsules, optionally with one or
more vehicles or additives or else with a poiymer
matrix or with a cyclodextrin (transdermal patches or
sustained release forms).

The topical compositions of the invention
comprise a medium compatible with the skin. They can be
provided in particular in the form of aqueous,
alcoholic or aqueous/alcoholic solutions, of gels, of
water-in-oil or oil-in-water emulsions having the
appearance of a cream or of a gel, of microemulsions or
of aerosols, or in the form of vesicular dispersions
comprising ionic and/or nonionic lipids. These
pharmaceutical dosage forms are prepared by methods
conventional in the relevant fields.

Finally, the pharmaceutical compositions of
the invention may comprise, in addition to a compound

of general formula (I), other active principles which

stearic

added.
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may conprise the active principle in a mxture with the dispersing or

wetting agents, or dispersing agents such 25 as pol yvinyl pyrrolidone, and

also with sweeteners and flavour-inprovers. For rectal adm nistration, use

is made of 21 suppositories prepared with binders which nelt at rectal

teriperature, for exanple cocoa butter of, polyethylene glycols. For

.parenteral adm nistration, use is nmade o% 5 aqueous suspensions, isotonic
| saline solutions or |njectable sterile solutions conprising

phar macol ogi E?U BeC8 %,tebllﬁ %ép%&%a@ eAgents BRI o MR Bggagents, for
-exanpl e propylene g yco butyl ene gl'ycol. 10 The active principle can

al so be fornggggggeslgnh@@atganbggvglcrocapsules optionally with one or
nore vehicles or additives or else with a polyner matrix or with a

cycl odextrin (transdermal patches or sustained release fornms). 15 The
topi cal conpositions of the invention conprise a nediumconpatible with
the skin. They can be provided in particular in the formof aqueous,

al cohol i c or aqueous/al coholic solutions, of gels, of water-in-oil or

oi | -in-water enul sions having the 20 appearance of a creamor of a gel, of
m croemul sions or of aerosols, or in the formof vesicular dispersions



conprising ionic and/or nonionic lipids. These pharmaceutical dosage forns
are prepared by nmethods conventional in the relevant fields. 25 Finally,
t he pharnmaceutical conpositions of the invention nmay conprise, in addition
to a compound of general formula (1), other active principles which 22
can be of usgqi g3y hs766¢at ment of the dc?orders and dhSPPSRE3 | Helbsat ed
.above. VI)03/057697 23 PCT/ FRO3/ 00004 ains 1. Conpound in the form of

| pure enantiomer or in the formof a m xture of enantioners, conplying
with the general formula (I) R N (I) Nin which Rrepresents a hal ogen
-atomor a (C3-06)cycloalkyl group ors gggnyl group substituted by one or
nore groups chosen from a hal ogen aton1 or a (Cl-C6) alkyl, (Ci1-Co6)

al koxy, nitro, amno, ;(Cl- @g)ngbahlﬂyhﬁmt 8, £bihf b¥OEATER! Bhnt i omer
trifluoronethoxy, cyano, hydroxy, acety or nmet hyl enedi oxy group, or a

pi peri dinyl, oor; AOERBOELPMAo¥| & AL xPYFEObEdEAahtYbme®t, @28blghifgl -yl, or
azepin-l-yl, or pyridinyl, or quinolinyl, or thienyl, or pyrazinyl, or

furyl, or bemzﬁfuhylgeﬁérbenzathueaykl)or i ndol yl, or

in which R represents a halogen atom or a
(C3-Cg¢)cycloalkyl group or a phenyl group substituted by
one or more groups chosen from a halogen atom, or a
(C1-Cg¢)alkyl, (Ci1-Cg)alkoxy, nitro/ amino,
(C1-Ci)dialkylamino, trifluoromethyl, trifluoromethoxy,
cyano, hydroxy, acetyl or methylenedioxy group, or a
piperidinyl, or morpholin-4-yl, or pyrrolidin-1-yl, or
azetidin-1-yl, or azepin-1-yl, of pyridinyl, or
quinolinyl, or thienyl, or pyrazinyl, or furyl, or
benzofuryl, or benzothienyl, or indolyl, or
pyrimidinyl, or isoxazolyl, or phenoxazinyl, or
phenoxathiinyl, or dibenzothienyl, or dibenzofuryl, or
pyrrolyl, or naphthyl group, where each of these groups
may optionally be substituted by one or more groups
chosen from halogen atoms, (C:-C¢)alkyl, (C1-Cg)alkoxy,
trifluoromethoxy, trifluoromethyl, nitro, cyano,
hydroxy, amino, (C;-Cs;)dialkylamino or
(C3-Cg)cycloalkylamino groups, and where, of the two
carbon-carbon bonds represented by ----, one is single

and the other may be single or double,



pyri mdinyl, or isoxazolyl, or phenoxazinyl, or phenoxathiinyl, or
dlbenzothlenyl or dlbenzofuryl or pyrrolyl, or naphthyl group, where
each of these groups may optlonally be substituted by one or nore groups
chosen from hal ogen atons, (Cl-C6)alkyl, (Cl-C6)al koxy, trifluoromethoxy,
trifluoronethyl, nitro, cyano, hydrony am no, (Cl-C3)dial kyl am no or
.(C3-C8)cycl oal kyl am no groups, and where, of the two carbon-carbon bonds

represented by ----, one is single and the other may be single or double,
24 in the f = of .sal ri ig . vanagid. 2.
-Conpound accgbgkﬁé ?%§%18f > S% %éggcféggze int trlo%Deltlécr Pépf%sents a

hal ogen at ogyog.agphenyl group substituted by one or nore groups chosen
from hal ogen atons and (Cl-C6)al kyl, (Cl1-C6) al koxy, nitro, am no,

trifluoronethyl, cyanog . hy@bﬁﬁbun@pgtwbr@ﬁn@e&hyhqggﬁ{gxy groups, or
represents a pyridinyl group or a thienyl group or an indolyl group or a
pyrimdi nyl ghavpceptrieed iy sthst ikt etietely representmiae haClbgem) al koxy
groups. 3. Medicanent characterized in that it consists of a conmpound
accordi ng toa€bai prla HheRgar gaoem istdls tdenpesi byoneharactoerd zed in that
it conprises a conmpound according to Claim1, together with an excipient.
groups chosen from halogen atoms and (C;-Cg)alkyl,
(C1-Cg)alkoxy, nitro, amino, trifluoromethyl, cyano,
hydroxy, acetyl or methylenedioxy groups, oOr represents
a pyridinyl group or a thienyl group or an indolyl
group or a pyrimidinyl group optionally substituted by
one or more (C;-C¢)alkoxy groups.
3. Medicament characterized in that it
consists of a compound according to Claim 1.
4. Pharmaceutical composition characterized

in that it comprises a compound according to Claim 1,

together with an excipient.



