1. Derivatives of 5-(pyridin-3-yl)-l azabicyclo[3.2.1]octane, their
preparation and their therapeutic application. 5 The present invention
rel ates to conpounds which are ligands for nicotinic receptors and which
are useful in the treatnment or the prevention of disorders linked to a
. dysfunction of nicotinic receptors, in particular at the central nervous
system |l evel. 10 The conpounds of the present invention conply wth the
general formula (I) R N (lI) Nin which Rrepresents a hal ogen atomor a
(C3-C6) cycl oal kyl group or a phenyl group substituted by 15 one or nore

groups chosen from a hal @g Orgf §C Jalkyb. 6 §11C6) al koxy, nitro,
am no, (Cl- C3)d|alkylan1no %or%netha?§§tr|fluo?oﬁ%thoxy cyano,

hydroxy, acetyl JQnylRtjuilene dz 012%&&9;&'@, Phefr Prepardtivh a8H their
nmor phol i n-4-yl, or pyrrolldln 1-yl, or 20 azetidin-l-yl, or azepin-1-yl, or

pyridinyl, or quinolinyl, or gﬂéﬁipéutpé aypazéaytonor furyl, or
benzofuryl, or benzothlenyl olyl, or pyrimdinyl, or |soxazolyl, or

phenoxazi nyl, or phenoxathllnyl, or di benzot hi enyl, or dibenzofuryl, or 25
pyrrolyl, or naphthyl group, where each of these groups 2
5 The present invention relates to compounds
which are ligands for nicotinic receptors and which are
useful in the treatment or the prevention of disorders
linked to a dysfunction of nicotinic¢ receptors, in
particular at the central nervous system level.

10 The compounds of the present invention comply

with the general formula (I}

(1)

in which R represents a halogen atom or a
(C3-Cg)ecycloalkyl group or a phenyl group substituted by
15 one or more groups chosen from a halogen atom, or a
(C1-Cslalkyl, (Ci1-Cslalkoxy, nitro, amino,
(C1-Csydialkylamino, trifluoromethyl, trifluoromethoxy,
cyano, hydroxy, acetyl or methylenedioxy group, or a
piperidinyl, or morpholin-4-yl, or pyrrolidin-l-yl, or
20 azetidin-1l-yl, or azepin-1l-yl, or pyridinyl, or
quinolinyl, or thienyl, or pyrazinyl, or furyl, or
benzofuryl, or benzothienyl, or indeolyl, or
pyrimidinyl, or isoxazolyl, or phenoxazinyl; or
phenoxathiinyl, or dibenzothienyl, or dibenzofuryl, or

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



may optionally be substituted by one or nore groups chosen from hal ogen
atons, (Cl-C6)alkyl, (Cl-C6)al koxy, trifluoromethoxy, trifluoronethyl,
nitro, cyano, hydroxy, am no, (Cl-C3)dial kylam no or 5 (C3-C8)

cycl oal kyl am no groups. O the two carbon-carbon bonds represented by ---,
one is single and the other may be singleor double. Furthernore, the
carbon atomin position 5is asymetric, and therefore the conpounds nmay
exist in 10 the formof two enantiomers or of mxtures of these latter.

The conpoundsmg{ bBeibAXENY BE ERYseXitslcdd byt hd drmdrdapesups of salts
derived fromadditron to acids. 15 A subset of preferred conpounds is that

of the conpogndseaf freemenal obenmakans!,) (01-0b) £1k{A £i (HEFCs)aAXBEENtS a
hal ogen atom or a phenyl group substituted by one or nore groups chosen

from hal ogen 8tofBuspdmethdx(0) &irkFluokGCine@hyal kaexytrov teymnam no, 20
trifluoromethyl, cyano, hydroxy, acetyl or nethyl enedi oxy groups, or
represents a hydrdxpyl aginop, (Ce+Ca dimBuaylamimoiporor an i ndolyl group, or
a pyrimdinyl group optionally substituted by one or nore (Cl-C6)al koxy
groups. 25 ThéCeohpeywdsadkulizmigenagmdugdrnula (1) nay be prepared by a
process illustrated by the follow ng schene.

3- Ox0- 1, 4- azabi cycl o 2. @£2Fbet sWe, cefrbosrmgrdoxr bonds represented by

----, one is single and the other may be single or
doublé. 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-Csalkyl, (C;-Cs)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 sﬁbstituted 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. 3-0xo0-1,4-azabicyclo[2.2.2]octane, of formula



(I'1), is reacted wwth a pyridine derivative of general formula (I111), in
which Ris as defined above and W represents a hal ogen atom It is also
possible to carry out a condensation 5 reaction between
3-o0xo0-1-azabicyclo[2.2.2]octane and the lithiated derivative of the
conpounds of general fornula (111) obtained by hal ogen-netal exchange wth
an alkyllithiumderivative. This gives con§ounds of general formula (I1V)
which, 10 when treated with heat in an acid nmediumlead to conpounds of

t he general for(rEJLa (.Ig I n V\Qigh one of the two _carbon-carbon bonds
represented by “==- i%® Tftitbred whbRl §tPErhdinegdnaivenive rife gsmeriad bond

| eads to conpo%Qg§ f.g al formula (L).in which all 15 the bonds of the
azabi cycl ooct ane rldr)il'ga at e Yt u’rrét%’:ghéd(%-?sagﬁgi-@?él 8pove. apge#ane i s

comercially a%gdﬁ%%ﬁﬁgéﬂgaﬁg{gﬁg@?@tof general formula (I11) are

comercially aval or are rBle by nethods described in the 20

literature. 4 j3chemeidy RsalAd ééléaéfﬁlgutF% LoHeNsation

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-l-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(IV) 1 R N(I) For certain conmpounds, the substituents R are not
present in the starting conpound of general forrmula 5 (I11); dependi ng on
their nature, these substituents may be introduced on the final conpound
of general formula M Thus, for exanple, conpounds of general fornula (1)
in which Rrepresents an aryl group may be prepared starting from
correspondi ng conpounds in whose 10 forrmul4 R represents a hal ogen atom
usi ng any of the known nethods, such as Suzuki coupling in the presence
of a boronic acid and of a palladiumcatal yst, e.g.

tetraki s(triphenyl phosphine)pal |l adium &chsme e coupling with the
appropriate reactants. 15 The followi ng exanples illustrate the 5
preparation of some conpounds of the.invention. = tal m croanal yses
and IR and NVR spectra confir t @t ructures [of t|e conpounds obt ai ned.
The nunbers indicated in Dracke n thé titl esx@f Ahe 5 exanples

correspond to those in the first’colum of tHe table below. In the nanes
of the compounds, the hyphen "-" is part of the word, whereas the
underscore "_" serves nerely gsppthe bregk at the engdref a line, and is to
be del et ed
R
7
CH . N
N (1V)

{I)

For certain compounds, the substituents R are
not present in the starting compound of general formula
5 (II1); 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
brepared starting from corresponding compounds in whose
10 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.q.
tetrakis(triphenylphosphine)palladium, or Stille
coupling with the appropriate reactants.

15 The following examples illustrate the



10 in the absence of a break, and nust not be replaced by a standard
hyphen or by a space. Exanple 1 (conmpound No. 1). Hydrobrom de of

5- (2- phenyl pyridi n-5-yl)-1- azabicyclo[3.2.1]oct-3-ene (2:1). 15 1.1.

5- Br ono- 2- phenyl pyridine 30 g (0.127 nol) of 2,5-dibronopyridine in
suspension in 100 m of toluene, 15.4 g (0.127 nol) of phenyl boronic acid,
4.4 g (0.0038 nol) of 20 tetrakis(triphen?lphosphine)palladiun1 90 M of a
2M aqueous sol ution of sodium carbonate and 4 mM of ethanol are

i ntroduced in successi on |nto a 500 M three-necked flask, and the m xture
is heated at BBEPagatism Rt E?mﬁu§9ﬂBQQRQ§|%ﬁck%%w&%ﬂeth%ﬂorganlc phase

I s washed mAEE 100 m_ of, water _and dri and concentrated under _ reduced

pressure, and ﬁ@epéeﬁdHBQQ$ﬁ&ﬁ%Wﬁ%§j EgR(ﬂﬁ@ﬂﬂ%%g?%%ﬁ?r%nc%n§¥FWca ge

colum, eluti 30/70 ture of [ Io xane and di chl or onet hane.
This gives Zzgﬁe S%FUEFV§F§I§ Iﬁ& ékF él5 1 2.

3- Hyd 3- h - b I 2
(0. 0107 1o )(ﬁkgsﬁﬁ%ﬁ%%éﬂ %ﬁ%&%ﬂyand. ralracd ol 2l oetate 2B
ether areginbrofused oBtPe3pbid Mo WHSAR: ’&%“é&‘ef%%& égfmmeof the
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[3.2.1]joct-3-ene (2:1).

15
1.1. 5-Bromo-2-phenylpyridine

30 g (0.127 mel) 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 2ZM
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 20°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



10 reaction m xture is cooled to -60C before dropwi se addition during 10
mnutes of 5.6 m (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-azabicyclo[2.2.2]octan-3-one 15 in solution in 20 m of
tetrahydrofuran is added during 10 mn, d the mxture is stirred for 30
mn at -70C then at anbient tenperature for 4 h. The reaction mxture is
hydrol ysed by adding 100 ml of nmethanol and is concentrated under reduced
pressure. 20 The residue %s taken up.in 100 nm of a saturated aqueous

sol ution of anmonrUnT CHT BPTHeCRnd EREL55uE6Ss COpNESe iod ubimattiddh v t h
chloroform T | & phase ar ried and cqncentrated_ under reduced
pressure and hf%@f@éﬁ% B%r?s°gu?Y??8ge§?n8hPBQ&%&&F&BE?W%FQ&Qﬁ-Iica 25 gel
columm, el uti L t b 041 _nmixtur f.chl orof orm nethanol and ammoni a.
This gives 0.gﬂEM%féigéggé%Ié.gga%héfﬁﬁgSIEOint: 214C. 1. 3. Hydrobrom de of

5- (2- phenyl py ki 4455 Vb1 he - byeyel 0[ 3. 2. 1] oct-3-ene (2:1). 0.8 g (2.85
nmol ) of 3-hydroxy- -(% % phgﬁﬁlzgrgdin-5-y|)-1-azabicyclo[2.2.2]octane and

e Dok L SR ORI e Sl LRSI = 20 T
i's poured ont adde i ENAdRr Bo@t&aki ne by
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 -7Q0°C
then at ambient temperature for 4 h.
The reaction mixture is hydroiysed 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 ammenia. This gives 0.8 g of

crystals.



10 addi ng a concentrated aqueous solution of sodium hydroxide, the aqueous

phase is extracted with chloroform and the organic phase is dried and

concentrated under reduced pressure. The residue is purified by

chromat ography on a silica gel colum, 15 eluting with a 98/2/0.2 m xture

of chloroform nethanol and amoni a. This,gives 0.25 g of product, the

di hydrobrom de of which is nmade by addi ng 5.7 Msolution of hydrobromc

acid in acetic acid. 20 This gives 0.22 g of dihydrobrom de. Melting

poi nt: 273-274 le 2 (cogpound No. 2). Hydrobromni de of

5-(2-pheny|pyrﬁ%?%ggagl?919£az AeFcl o[ 3.2. 1] octane (2:1) 25 0.14 g (0.33

ol ) of di hydrpbyomng 5-(2- o

phenyl pyri di n-5-‘§‘{l )[?r“?‘g’é‘g%?%’i)%‘a[9?2?51]‘869h§n§ﬁ@ymdlsvo1wmﬁﬁ-n 20 m  of
and 0.14 g of

met hanol are indrao Lptoya 50 ml Parr bottle,
pal | adi um 10% adsg%ﬁgﬁéE%'%é%ggﬁg'géeﬁﬁdéaFlThe reaction mixture is then

submtted to a pressure .35 . of hydrogen, ith stirring, for 5 h.
The catal yst is recoveregjv?a ff#f?%l?%ﬁ¥fh?gugﬁhyg%QFMWﬁCéQUS earth and

the ool vents | s pyRagAA ot SIS { CHERTLPLESTY 5 5 TNER 1L 5501028 O ©f

10 ml of methanesulphonic acid are introduced into a
25 ml three-necked flask and the mixture is heated to
180°C for 24 h.
The mixture is poured onto ice aﬁd rendered alkaline by

10 adding a concentrated aqueous solution of sodium
hydroxide, the aqueous phase is extracted with
chloroform, and the organic phase is dried and
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—yl)-l-
azabicyeclo[3.2.1]octane (2:1)

25 0.14 g (0.33 mmol) of dihydrobromide of 5-(2-
phenylpyridin-s—yl}-1-azabicyclo[3.2.l]oct—3—ene in

solution in 20 ml of methanol are introduced into a




Exanmpl e 3 (conpound No. 8). Ethanedi oate of
5-12-(3-net hyl phenyl ) pyridi n-5-yl)-1- azabicyclo[3.2.1]oct-3-ene (1:1).
3.1. 3-Hydroxy-3- (2-bronopyridin-5-yl)-I- azabicyclo [2.2.2] octane. 27.6

g (0.116 nol) of 2,5-dibronmopyridine ign 1 000 ml of ethyl ether are
introduced into a 2 000 mM three-necked flask, the reaction mxture is
cooled to -67C and 56 m (0.140 nol) of a 2.5 Msolution of butyllithium
in hexane are added dropwise in 10 min. The mxture is stirred at -67C for

45 mn before adding 14.5 g (0,116 nol) of 1-azabicyclo]?2.2.2]octan- 3-one
in sol utia? WH.ﬁﬁ??ﬁ£QRt¥ﬁMY?m%t%e}4i$ ﬁg R%}fagﬁﬂmth 8f’n’xture is stirred
at -67C Hﬁéd%%% 300 JHriQfn 2 SAtiHAE@d Rgkiepsisc6DbNt Rt aFe afBONI UM

chl oride are added foll owed by 200 m of a concentrated_ aqueous sol ution

of sodi urbHeydreobinie; tade@ouapess pieeeof | 8- 2kt HBat @ WERCER or of orm and

t he organi, h§§es 9 ar drggg and concentrated under reduced pressure.
The resﬂﬁ%@fi Puritd ed ¥y thtomat ography on a silica gel colum, eluting
with a 95! Qdsathen 89/ Astdvéred nv x4 uf £l ofathbor thoeughnet hanol and

amonia. 5 This gives 19.7 g of product in the forn1oL agnaphous solid.
3.2. 5- ( ZiHtOmARRIE eac)and 5hei 9LYeR8. 25 1F8REEBYT8hE™ 9.4 g (0.033

mol ) of %hﬂ%QgQﬁ¥d&Eé3 pressure.

This gives 0.058 g of product.
Melting point: 272—-277°C.
Example 3 (compound No. 8).
Ethanedicate of 5-[2- (3-methylphenyl)pyridin-5-y1l}-1-
azabicyclo[3.2.1]loct-3-ene (1:1).
3.1. 3-Hydroxy-3- (2-bromopyridin-5-yl)-1-
azabicyclo [2.2.2] octane.

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.
The mixture is stirred at -67°C for 45 min before
adding 14.5 g (0.116 mol) of 1-azabicyclo[2.2.2)octan-
1-one in solution in 150 ml of ethyl ether in 45 mm,
and the mixture is stirred at -67°C for 3 h.
300 ml of a saturated aqueous solution of ammonium
chloride are added followed by 200 ml of a concentrated
agqueous solution of sodium hydroxide, the aqueous phase

is extracted with chloroform, and the organic phases



10 bronopyridin-5-yl)-1-azabicyclo[2.2.2]octane and 35 ml of concentrated
sul phuric acid are introduced into a 100 m three-necked flask and the

m xture is heated at 190C for 1 h 45. The mixture is cool ed and poured
onto 400 m of an ice- 15 cold aqueous sodi um hydroxi de sol ution, the
aqueous phase is extracted with chloroform and the organic phases are
dried and evaporated under reduced pressur®. The residue is purified by
chromat ography on a silica gel colum, eluting with a 90/10/1 m xture of
20 chloroform nethanol and ammonia. This gives 3.9 g of product in the
form of a pal 2T§efrbed sanddconeeningtpdi nnder3resicee’l prefshurediBut e of
5-[2- (3-net hyl phenyl ) pyridi n-5- 25 yl)-1-azabicycl o[ 3.2.1]oct-3-ene (1:1).
0.2 g (0.75 nmot§ide 5L 20BF bRbRGr bili ghsopRrographabicsy @ id.izaljask - 3- ene,
3 m of toluene, 0.7 m_10 of a 2 M agqueous solution of sodium carbonate,
0.147 ¢ (1.059?%qufo@l@thﬁghVFBBnéeﬁgﬁé/Qnﬁ@ shea, 89/8462135.(0. 04 mol)
of tetrakis(triphen Iggﬁs hino%galladiunl and 0.7 m of ethanol are

i ntroduced i n-BUECESR| rt9r8tarte Wethapelaaadk REMARYEIre is heated at

100C Tor, 32 MhnThS,pQects phasse! S bamBred, Dl decally 1a ad Lhe, rvde
wi t h net hanol ég&k&hen chl orof orm
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 Dbromopyridin-5-vyl)-l-azabicycle[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 agueous sodium hydroxide solution, the agqueous
phase is extracted with chloroform, and the organic
prhases 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]oct-3~-ene (1:1}).

0.2 g (0.75 mmol) of 5-{(2-bromopyridin-5-yl)-

l-azabicyclo{3.2.1]oct-3-ene, 3 ml of toluene, 0.7 ml



10 before eluting with a solution of ammonia. The residue is purified by
chromat ography on a silica gel colum, eluting wth a 90/10/1 m xture of
chl orof orm nethanol and anmonia. This gives 0.167 g of product in the

form of oil, which is dissolved in 2 ml of isopropyl alcohol 15 to form an
et hanedi oate by adding 0.051 g (0.057 nnDI& of ethanedioic acid in
solution in isopropyl alcohol. This givek00.188 g of crystallized product.

Mp: 173-174C. Exanple 4 (conmpound No. 26) 20 Hydrobrom de of 5- [2-(3-f

| uor ophenyl ) pyridin-5-yl)-1 azabicyclo(3.2.1]octane 2:1. 0.18 g (0.51
mol ) of the &hdhedlida®iesus 559uidor ofiosophenycrpbrndir, 50yLE71g
azabi cyclo[3.2..1]oct-3-ene in solution in 20 m of 25 nmethanol are

i ntroduced i nt'd @238 mf 3 e shelbangenebgronicf agaR) ali- 042 90%
adsor bed on cay, , 1 s added, and fhe reaction mxture is submtted to a
pressure of 1%CR8£hmeﬁ§(ﬂénﬁﬁﬁ%ﬁﬁ&ﬁ(Vﬁ%?h%%Y%PhﬂﬁPhéﬂohBelﬁGﬁlsmh. The
catalyst is reg by filtrati on dj atomaceoys, earth, the filtrate is
concent r at ed %‘r??e/fd’?ejd‘ﬁte%é %rr}@éﬁ]ee}rT MR TR H‘ﬁ@gi 1Nt SREREHHLPR 1BLR  of
an N 5 aqueou [ of sodi.ym hydroxi de nd_t he agu hase is
extract ed %vl t% ?:16: cﬁlo%brﬁ aé—hag t[li’hee %’r’ﬁ'ﬂére ﬁ%glﬁ%?t?g 3@@852‘& E?r

chronatographiSO%"a silica gel colum, eluting with a 80/20/2 m xture of
chl oroform et hanol and anmonia. This gives 0.085 g of product,

The aqueous 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 o0il, which is dissolved in 2 ml of isopropyl alcohol
15 to form an ethanedicate 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°cC.
Example 4 (compound No. 26)
20 Hydrobromide of 5-[2-(3-fluorophenyl)pyridin-5-y1)-1-
azabicyclo([3.2.1)octane 2:1.

0.18 g (0.51 mmol) of the ethanediocate of
5-[2-(3-fluorophenyl)pyridin-5-yl)-1-
azabicyclo[3.2.1l]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



10 the di hydrobrom de of which is made by adding 0.107 m

of a 33%

solution of hydrobromc acid in acetic acid. This gives 0.097 g of

crystals. Melting point: 98-100C. The table which follows illustrates the
15 chem cal structures and the physical properties of sone

conpounds of

the invention. In the colum "R', "(+)" indicates the dextrorotatory
enantioner and "(-)" the |aevorotatory ehantioner; the conpounds not

annotated in that colum are racenates. In the "=" col um,

the 20 nunber

i ndi cated corresponds to the position of the double bond in the case of a
1- azabi cycl oodl ebie , MBmdof "hydrodenat esth satiurangd bhet asdcydoxr d th.t he

"salt" colum, "-" indicates a conpound in the formof a base, "HBr"

i ndi cat es a hyhebrawdtgstnts " vecdvenddchyvefidnrasioxaloat diabumaceous
correspondi ng nol ar acid:base ratios are indicated. in the colum "MQ"
"(d)" indi cat @azthebhenfiperatewt shcaseenposktedonnder reshiaed R N (1)

2 N. R=Salt MO 1 CoH5 3 HBr 2:1 273-274 2 C6H5 - _HBr

2.1 272-277

C6H5 2 HBr 2: Pregswyps, the residue is taken up in 10 ml of an N

5 aqueous solution of sodium hydroxide, and the aqueous

phase is extracted with chloroform, and the crude

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

“_» indicates a saturated heterocycle. In the *“salt”

column, “-” indicates a compound in the form of a base,

“HRr” 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.

N
3



4 2,4- (OCH3) 2-5-pyrimidinyl 2 HBr 2:1 340 (d) 5 (

2:1 261-262 6 3,4-(OCH3)2-C6H3 - HBr 2:1 234- 236 F-C6H4 3 ox. 1:1
157-158 8 3-CH3-C6H4 3 ox. 1:1 173-174 9 3-F-C6H4 3 ox. 1:1 163-164 10
3-NCR- C6H4 3 ox. 1:1 183-184 11 3-CF3-C6H4 3 ox. 1:1 156-157 12
4-CH3-C6H4 3 ox. 1:1 213-215 13 3-Thienyl 3 ox. 1:1 189-190 14

3, 4- OCH2O- C6H3 3 ox. 1:1 201-202 15 4-Cl1@6H4 3 ox. 1:1 201-203 16
3-CH3CO- C6H4 3 ox. 1:1 155-156 17 3-Pyridinyl 3 ox. 1:1 183-184 1%
5-1ndolyl 3 ox. 1:1 253-254 19 4-CH3O-C6H4 3 ox. 1:1 205-207 20 3, 5-
(CH3) 2-C6H3 3 ox. 1:1 192-193 21 4-Pyrpshnyl 3 ox. 1:1 172-174 22
4-CH3O CBH4 - HBr 2:1 246-247 23 4-CH3-CBH4 - HBr 2:1 295-297 24

3-CH3- C6H4 - HBr 2:1 284-287 25 (CH3) 2- CBH3 - HBr 2:1 250-254 26
3-F-C6H4 - HBr 2:1 98-100 27 nyl - HBr 2:1 193-196 28

3, 4- OCH20- C6H3 - HBr 2:1 260-2 2-F-C6H4 - HBr 2:'1' 266-269 13 No. R

3, 4- (OCH3) 2- C6H3 3 HBr
7 2-

3
1

Salt MO -,
2
No R = Salt M({°C)
1 CgHs 3 HBr 2:1 | 273-274
2 CgHs - 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 (4)
5 3,4-(0OCH;) ;-C¢H; 3 HBr 2:1 | 261-262
6 3,4-(OCH;3) ;~CgH, - HBr 2:1 | 234-236
7 2-F-CzH, 3 ox. 1:1 ] 157-158
8 3-CH;~CsH, 3 ox. 1:1 | 173-174
9 3-F-CgH, 3 ox. 1:1 ] 163-164
10 3-NO;-CsH; 3 ox. 1:1 1] 183-184
11 3-CFy~C4H,y 3 ox. 1:1 | 156-157
12 4-CH;-CgH, 3 ox. 1:1 | 213-215
13 3-Thienyl 3 ox. 1:11189-190
14 3, 4-0CH,0-CgH; 3 ox. 1:1 | 201-202
15 4-C1-C4H, 3 ox. 1:1 ] 201-203
16 3-CH3CO-CgHy 3 ox. 1:1 | 155-156
17 3-Pyridinyl 3 ox. 1:1{ 183-184
18 5-Indolyl " 3 lTox. 1:1 | 253-254
18 4~CH;0-C¢H, 3 ox. 1:1 [ 205-207
20 3,5-(CH;);~CgHs 3 ox. 1:1 | 192-193
21 4-Pyridinyl 3 ox. 1:1{172-174
22 4-CH30-CgH, - HBr 2:1 | 246-247
23 4-CH3;-CgHy - HBr 2:1 | 295-297
24 3-CH;3;~-CgH, - HBr 2:1 | 284-287
25 3,5-{CH;)2-Ce¢Hs - HBr 2:1 | 250-254
26 3-F-CgH, - HBr 2:1 | 98-100
27 3-Thienyl - HBr 2:11{193-19%6
28 3,4-0CH,0-C¢H, - HBr 2:1 | 260-263
29 2-F~CgH, - HBr 2:1 | 266-269



30 3-Pyridinyl - HBr 3:1 256-260 31 4-Pyridinyl - HBr 2:1 249-253 32
3- NO2- O6H4 - HBr 3:1 264-267 33 3-CF3-C6H4 - 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-CH30O C6H4 (+) - - 125-129 39
4-CH30- C6H4 (-) - - 125-129 40 3-F-C6H4 (+) - - 68-70 41 3-F-C6H4 () - -
68-70 42 2-Thienyl - HBr 2:1 251 (d) 43 P3Thienyl 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

2 Furyl 3 vor [0 e 26 do-aburyihor 2{3 262 (ol 8818 {RaMID Joc
1:1 268-269 5$132-Benzof uryB-Byridi4h1146 52 2-Benzof uf ybr- 3+HBr| 25%-368-/305
RN oo [ T O IR TR e e
3-Furyl 3 HBr{23% 291-294  3-NO;-C¢H, - HBr 3:1 | 264-267
33 3-CF3-CgHy ' - HBr 2:1 { 218-221
34 Br 3 HBr 2:1 { 234-236
35 Br 2 HBr 2:1 >350
36 4-Piperidinyl - hbrR 3:1 | 289-292
37 3-Piperidinyl - HBr 3:1 | 261-265
38 | 4-CH;0-CeH, (+) - - 125-129
39 4-CH;0-CeH, (~) - - 125-129
40 3-F-CgHy (+) - - 68-70
41 3-F-CeHy (_) - - 68-70
42 2-Thienyl - HBr 2:1 | 251 (4)
43 2-Thienyl 3 HBr 2:1 | 246-247
44 5-CH;-2~-thienyl 3 HBr 2:1 | 237-238
45 5-CH,-2-thienyl - HBr 2:1 { 210-211
46 5-Cl-2-thienyl - HBr 2:1 | 248B-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 :1 [ 303-305
53 2-Pyrrolyl 7 _ 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 4-0H-3-pyridinyl - HBr 2:1 | 268-270
60 3,5-(CHy),-1,2-0oxazol-4-yl - - 116-117
6l 3,5~ ({CH;3).-1,2-oxazol-4-yl 3 HBr 2:1 | 250-252
62 2,4-(CH;0) 2-pyrimidin-5-yl - ox. 1:1 70-72
63 4-CH;-2-thienyl - HBr 2:1 ] 336-338
64 4-CH;-2-thienyl 3 HBr 2:1 | 284-285
65 1-Dibenzofuryl - HBr 2:1 | 188-189




58 3-Furyl - HBr 2:1 313-315 59 4-OH3-pyridinyl - HBr 2:1 268-270 60
3,5-(CH3) 2-1, 2-oxazol -4-yl - - 116-117 61 3,5-(CH3)2-1, 2-oxazol -4-yl 3 HBr
2:1 250-252 62 2,4-(CH30 2-pyrimdin-5-yl - ox. 1:1 70-72 63
4-CH3-2-thienyl - HBr 2:1 336-338 64 4-CH3-2-thienyl 3 HBr 2:1 284-285 65
1-Di benzofuryl - HBr 2:1 188-189 14 No. R= Salt MC) 66 1-Di benzofuryl 3
HBr 2:1 302-304 67 1-Phenoxathiinyl 3 HBt42:1 292-293 68 1-Phenoxat hiinyl
- HBr 1:1 200-203 69 8- Cpinoleinyl - HBr 2:1 206-208 70 8-CQuinoleinyl 3
HBr 2:1 309_318% /1 3-Benzothienyl 3 HBr 2:17222-273 /72 _3-Benzothi enyT] -
ox. 1:1 80-83—"The—eonpounds—et hﬂ presept—i-Aventlon 1 M08 ed for
their affinitlyéasn rel ati on-mxbembe:ﬁtynl C receptors co he2a402
i-nE J.
f§§§¥?3600,

subuni t, usirg§§ tjhe net g%; desgklbed by Anders
994) | HAY T ‘7 By
j@Odp0at|ed

Phar macol . (1 253. et alj.
l-u of a
g ?%6 %§§n1n.

127. Mal e Sprjag8e |Dawl eylf%te;lomhghmm?g from/150 10 2

and the entijrggbrfain is ga qﬁgved horrogeni zed
0. 32 M sucroge sollution at gg (ﬁ centrii fuged a

The pellet ig 7Penoved and- Qhén%h%@hﬂatant i$ cerkrif D 300630
71 3-Benzothienyl 3 222-223
72 3-Benzothienyl - 80-82

The compounds of the present invention have
been studied for their affinity in relation to
nicotinic receptors containing the 4f; subunit, using

5 the methods described by Anderson and Arneric in Eur.
J. Pharmacol. (1994), 253. 261 and by Hall et al. in
Brain Res. (195%3), 600, 127. Male Sprague Dawley rats
weighing from 150 to 200 g are decapitated and the
entire brain is rapidly removed, homogenized in

10 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 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-

20 distilled water and centrifuged again at 40 000 g prior

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



for20 mn at 4C. The pellet is recovered and honogenized wth the aid of a
Pol ytrontmm Il in 15 15 vol unmes of doubly-distilled water at 4C, then
centrifuged at 8 000 g for 20 min. The pellet is renoved and the
supernatant and the skin layer (buffy coat) are centrifuged at 40 000 g
for 20 mn, and the pellet is recovered and suspended in 15 ml of doubly
20 distilled water and centrifuged again a6 40 000 g prior to storage at
-80C. On the day of the experinent, the 15 tissue is slowy defrosted and
i s suspended in 3 volunmes of buffer. 150 | of this menbrane suspension are
i ncubat ed at 4G Hue 129 sdowly défrpseednarndotslBGsbenfiell AM [ 3H -cyti sine
in a final volune of 5 500 gl of buffer, in the presence or absence of test
conpound. The ¥ &xthumess iaf HanfEer byl50| il acFobhibr megbrahet waspe@iFEM
filters pretreated with pol yethyleneimne, the filters are rinsed tw ce,
each time witR2® Mn@bed it 149°6t £4c, 1afdmiheinatheaptriesenyger eifai ned on
the filter is_ neasured by liquid scintigraphy. The nonspecific. binding in
the presence affC1digM¥ -3 ¥ chfilmevitd sige drmadfiinahevobuseeeffi ¢ bi ndi ng
represents frgw;?S tgﬂ§3$6 f the total binding recovered on the filter. 15
For each concemt® &l u U SRedPERSeRAR OFcpbERNAGeCSf tiemiti biti on

of the specific binding of [3H -cytisine is determned, and then the | C50
val ue, the c&CER ion of conmpound which inhibits 50% of the

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
[*H]-cytisine is determined, and then the ICs, 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 «; 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.



specific binding, is calculated. 20 The 1 C50 val ues for the
hi ghest-affinity conpounds of the invention are from0.01 to 10 pM The
conmpounds of the invention were also studied for their affinity in
relation to nicotinic receptors containing the a7 subunit, using the
met hods 25 described by Mark and Collins in J. Pharmacol. Exp. Ther.
(1982), 22, 564 and by Marks et al. in MRS Pharnmacol. (1986), 30, 427. 16
Mal e 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 ARARICFTAeratenveighdng srom 360 §of @00L@ mime The 5 pellet is
removed and the supernatant is centrifuged at 8 000 g for 20 mn at 4C
The pellet is Tecdvrtabe@nandnbhBgentizs Wrenn He aiepistlyn mmagMednn’ il |
in 15 vol unmes of doublg-gistilled water at 4C, then centrifuged at 8 000 g
for 20 min. THEOPRIFRIZEd 3IP Lan¥QiHMERdCEhe Juger MasHRrOfRl SHALIGm | ayer
(buffy coat) are gcentrifuged at 40,000 g for 20 min, and the pellet is
recovered and %ﬁs%e‘ﬁd%’a‘ai ﬁqﬁ’@ ﬁf—’nlﬁFlgHgﬁ atgils 00 &9 tRgt 0 &M <M i f uged
again at 49 000 rior to stqra -80C. On the day of the experinent,
the 15 ti gsuep?gl%f onf yrﬁIB?Yﬁgt @ggaﬁg‘ei §u§’ﬁ§ﬁé‘|’f&§1§ ilr?y§e\7’&'lrd'rfé’§“?ﬁ Huf f er .
150 Al of thi qﬁﬂyr n uspensio L& pLeincubated.at 37C for 30 mgn in
dar kness in tﬁ% pré@eﬁ%ﬁ %@ %%ée%%ego ‘tﬁgetggﬁiggnﬁguﬁfcoﬂﬁf nes
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 pl 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 ul of 20 mM HEPES buffer, 0.05%
polyvethyleneimine. 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

radiocactivity retained on each filter is measured by

liquid scintigraphy. The nonspecific binding in the



are then incubated for 60 mn at 37C in darkness in 20 the presence of 50
gl of 1 nM[3H] a-bungarotoxin in a final volunme of 250 gl of 20 nM HEPES
buffer, 0.05% polyethyleneimne. The reaction is halted by filtration

t hrough Whatman GF/ CTh filters pretreated for. 3 h with 0.05%

pol yet hyl eneimne. The filters are rinsed twice, 25 each time with 5 m of
buffer at 4C, and the radioactivity retalhed on each filter is nmeasured by
| i quid scintigraphy. The nonspecific binding in the 17 presence of 1 gM
a-bungarotoxin is determ ned; the nonspecific binding represents

appr oxi mat el y tg@%asica f I ol o bbueigayoresonet eddenerméned;t she The
percentage of inhibition of the specific binding of 5 [3H a-bungarotoxin

i s det er mi ned FRSREEHH 1 RieH¥d | HRPr ofeRt BidRREr esAPatAdYafd%t Bén thiee | C50
val ue, the concentration of conmpound which inhibits 50% of the specific
bi ndi ng, is cdYALRRdNE Te2Ry§Eedeln okhe hEl hFgResThar PREFERtESEpOUNdS
of the 10 invg?ti n.are from0.005 to Zgﬁgl Thg,above results show t hat

t he compounds %6f * LAt o B SPEGh bHRAIGoPEni ¢ receptors.

Cortal 0 of Lo guconebackins. Lor 4 SEAPLOLs SOV LIS, Sl oupnl | poand
(Eoulte O (M SR LBl s Va8 ngh PEpEOPBOVRLD g rcatTent o
concentration of compound which inhibits 50% of the
specific binding, is calculated.
The ICsp 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
o7 subunits and others are of mixed nature for

15 receptors of oyf: and a7 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 alsoc 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



receptors, in particular at the central nervous system 20 |evel. These

di sorders conprise detrinental cognitive changes, nore specifically
detrinental nenory changes, and al so detrinental attentional changes,

| inked to Al zheinmer's di sease, to pathol ogi cal ageing 25 (age-associ at ed
menory inpairnment, AAM), to Parkinsonian syndrone, to trisony 21 (Down's
syndrone), to Korsakoff's alcoholic syndi8ne or to vascular 18 denentias
(multi-infarct denmentia, MDI). The conpounds of the invention could al so
be useful in the treatnent of notor disorders observed in Parkinson's

di sease or of @emerthaar dhodtiakindpsessdemensiaycMEs -Huntington's chorea,
Tourette's syndrone, tardjve dyskinesia and hyperkinesia. The conpounds of
the invention nay al so cBRSt FeIPEuAdS: @fathee 1GVeRFHomAYLS 330 St for

acute neurodegenerative pathol ogi es, such as strokes, and 10 cerebral
hypoxi ¢ episod@ ?g%ﬁdlﬁthﬁiEreﬁgﬂPBéeﬁén@P&PFvéﬁﬁﬁﬁqﬁQingﬁe%; R

e SRR ShRERTE S e Mo e b et T
or oMUl Skre S 1oy 3TEhgRah BEIAAY - S S gttt oo due
such as Cocaingar E%é 8§Qﬂ§gggia and hyperkinesia.
The compounds of the invention may also constitute a
curative or symptomatic treatment for acute
neurodegenerative patholegies, 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 mixture, where appropriate

25 with suitable excipients.

The choice of the said excipients depends on

the desired mode of administration and the




benzodi azepi nes. 20 The present invention therefore also provides

phar maceuti cal conpositions conprising an effective dose of at |east one
conmpound of the invention, in the formof base or of salt or of
pharmaceutically acceptable solvate, or in a mxture, where appropriate
25 with suitabl e excipients. The choice of the said excipients depends on
the desired node of administration and the919 pharmaceutical format. The
pharmaceutical conpositions of the invention may therefore be intended for

oral, sublingual, subcutaneous, intranuscular, intravenous, 5 topical,
i ntratracheal pharmaaremsalcal rfowsoetmi c, rectal, or intraocular
adm ni stration. . Exanples of possible. unitary admnistration forns are

tabl ets, gelatin capsul é€he gharmhaseupbeder spmpesk bi.poss ofr thgspensi ons to
be taken orally or to be 10 injected, transdermal patches or suppositories.
O ntnents, | otityentdah oy yrhereferdebeninsanddds 6pr popilca

adm ni stration. The said unitary fornms are dosed to permt daily _

adni ni strati ofuslinmialo. Guhenanegusf IREraEUISUPRFAcLPLEFAYENo§ of body
wei ght, depending on the pharmaceutical dosage form Tq prepare tablets,
the fol | ow ng WeE&Ealal SntHatwafrkeAL o 1RETaRRFIL. pEFABEFEE™ R cr oni zed or

non- . R .
rectal, or intraocular 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.



m croni zed: a pharnmaceutical vehicle, which can be 20 conposed of diluents,
such as | actose, starch, or mcrocrystalline cellulose, or formulation

adj uvants, such as binders (polyvinylpyrrolidone,

hydr oxypr opyl net hyl cel I ul ose, and the Iike), flow agents, such as silica,
| ubricants, such as nmagnesium 25 stearate, stearic acid, glycerol

tri behenate, sodium stearylfumarate. Wetatd ng or surface-active agents,
such as sodium |l auryl sul phate, can also be added. 20 Possible
preparation techniques are direct tableting, dry granulation, we

t
granul ation opobgtbrel bxeﬁh&attalane_tt%cqﬁﬁcp.@ywt&ﬁe@yg@ébw@iﬁg, for
exanple wth sucrose, or coated with various polyners or other

appropriate nater pehauliiieyn;andie gesilnad i geriot mepid, del ayed or
sust ai ned rel ease of the active principle by virtue of polyner matrices or
of specific pPheymebletisedann tehameasiterd). sioygy-epsateedel Bbt nexapslées, the
active 10 principle is mxed with dry pharnaceutical vehicles (sinple
m xi ng, dry owitnbt sgrapskat ioon coarteibtwintd tharimrs [palyrens sendsbérd
pharmaceutical vehicles. The gelatin capsules can be hard or soft and may
have a tH n &pprepoiaregmaserdialico ey el dbe Arskored ©e permetayed
activity (for exanple, for an enteric form. A conposition in the form of
a syrup or anrapifixj fedavedr oadsustaingd sielisnahef ofh® ACHIEPs can
conprise the active ErincipLe in conjunction with a o
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 wvehicles
(simple mixing, dry or wet granulation, or hot melt),
or liquid or semisolid pharmaceutical vehicles.
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



sweetener, preferably a calorie-free sweetener, 20 nethyl paraben or

propyl paraben, as antiseptic, a flavour enhancer and a col orant. The

wat er - di spersi bl e granul es and powders 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 nistrat®dbn, use is made of 21
suppositories prepared with binders which nelt at rectal tenperature, for
exanpl e cocoa butter or polyethylene glycols. For parenteral

admi ni strati onsuppesisconhee pfepsraduedtb bisgemsi whschi getléniat sal i ne
solutions or injectable sterile solutions conprisin phar macol ogi cal |y
conpati bl e di speetahgtempatratand/ oforwexarpgeagenrs, %P@rteé'xéiﬁfpl e propyl ene
gl ycol or butylene glycol. 10 The active principle can also be fornul ated
in the form ofPPdxedenpeneeglyeplonally with one or nore vehicles or
additives or else with a polyner matrix _or with a cyclodextrin
(transder mal patches or FRusParfeberaleadBindprEption . THES dF Made of
conpositions of the invention, conprise a,nmedi ymconpatihle with the skin.
They can bé RFEEULY FRSPEREiChfar 1PALPRACT SFh:% SQuESFERS Q%cohol i ¢ or

aqueous/ al cohol i ¢ sol.uti ons, els, of .
a lnféctab{e stergiegsofutlons comprising

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

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

15 The topical compositions of the invention
comprise a medium compatible with the skin. They can be
provided in particular in the form of agqueous,
alcoholic or agueous/alcoholic solutions, of gels, of
water-in-oil or oil-in-water emulsions having the -

20 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.

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

of general formula (I), other active principles which



water-in-oil or oil-in-water enulsionshaving the 20 appearance of a cream
or of a gel, of mcroemulsions or of aerosols, or in the formof vesicular
di spersions conprising ionic and/or nonionic lipids. These pharnmaceuti cal
dosage forns are prepared by methods conventional in the relevant fields.
25 Finally, the pharmaceutical conpositions of the invention nmay conpri se,
in addition to a conpound of general forpmla (1), other active principles
which 22 can be of use in the treatnment of the disorders and diseases

i ndi cated above. 23 dains 1. Conpound in the formof pure enantioner or
in the form ofcan Mbtef cudé enasheofrestmeadpby¥i ne Witshridersgenet al
formula (1) R N(I) Nin which Rrepresents a hal ogen atomor a

(C3- C6) cycl oaldkideagesipindiaapéngboygeoup substituted by one or nore
groups chosen froma hal ogen atom or a (Cl-C6)al kyl, (Cl-0C6)al koxy,
nitro, amno, (Cl-C3)dialkylamno, trifluoronethyl, trifl uoronethoxy,
cyano, hydroxy, acetyl or nethyl enedi oxy group, or a piperidinyl, or

nmor pholin-4-yl, or pyrrolidin-l-yl, or azetidin-1-yl, or azepin-l-yl, or
pyridinyl, or



qui nolinyl, or thienyl, or pyrazinyl, or furyl, or benzofuryl, or
or indolyl, or pyrimdinyl, or isoxazolyl, or phenoxazinyl,

benzot hi enyl ,
or phenoxath
napht hyl grou
by one or nor
(C1- Co) al koxy

the two carbon-carbon bonds represented by ----, one is single and the
single or double, 24 in the formof base or of salt derived

ot her may be
from addition
5- (2- br onopyr
5- (2-chl or opy
5-(2-fl uoropy

accordi ng to 6lraim theclfaractef iz adittutdarf Rreanheomespr esenps yangal ogen
nyl group substituted by one or nore groups chosen from

atom or a phe

iinyl, or dibenzothienyl, or dibenzofuryl, or pyrrolyl,

p, where each of these groups nay optionally be substituted

e groups chosen from hal ogen atons, (Cl-C6)alkyl,

or

, trifluoronethoxy, triflu@&dnethyl, nitro, cyano, hydroxy,
am no, (Cl-C3)dialkylamno or (C3-C8)cycloal kyl am no groups, and where,

to an acid; the foll ow ngeioggpounds bei ng excl uded: -
idin-5-yl)-I-azabicyclo [3.2.1]]oct-3-ane -
ridin-5-yl3-.1- azabigyodd[ h 2:Hé ofdrB8 afiepure enantiomer
ridin-5-yl)-1-azabicyclo[3.2.1]oct-3-ane. 2. Conpound

hal ogen at onswakt 6 @&radady|fornuia C6Yal koxy, nitro, amni no,

trifluoronmethyl, cyano, hydroxy,
represents a pyridinyl group orza

pyrimdinyl g
groups.

acefyl or nethyl enedi oxy groups, or

roup optionally subst

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, (Ci-Cslalkoxy, nitro, amino,
(C;-C3)dialkylamine, trifluoromethyl, trifluoromethoxy,
cyano, hydroxy, acetyl or methylenedioxy group, or a
piperidinyl, or morpholin-4-yl, or pyrrolidin-1l-yl, or
azetidin-1-yl, or azepin-1-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

pyrrolyl, or naphthyl group, where each of these groups

may optionally be substituted by one or more groups
chosen from halogen atoms, (C1-Cs)alkyl, (C;-Cs)alkoxy,
trifluoromethoxy, trifluoromethyl, nitro, cyano,
hydroxy, amino, {(C:;-C3)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,

hi enyl group or an indolyl group or
kuted by one or mogre (Cl C6) al koxy

of

a



3. Conpound chosen fromthe follow ng conpounds: - hydrobroni de of
5-(2-phenyl pyridin-5-yl)-1- azabicyclo-[3.2.1] oct-3-ene (2:1); hydrobrom de
of 5-(2-phenyl pyridin-5-yl)-1- azabicyclo-[3.2.1loctane (2:1); hydrobrom de
of 5-(2-phenyl pyridin-5-yl)-1- azabicgalo-[3.2.1]oct-2-ene (2:1). 4.

Medi cament characterized in that it consists of a conpound according to

claim1l. 5. Pharmaceutical conposition characterized in that it conprises a
conpound according to Claim1l, together with an excipient.

in the form of base or of salt derived from addition

to an acid;

the following compounds being excluded:

- 5-(2-bromopyridin-5-yl)-l-azabicyclo [3.2.1]oct-3-ane
- 5—(2-chloropyridin—5-yl)—1—azabicyclo[3.2.1]oct—3 ane
- 5-{2-fluoropyridin-5-yl)-1l-azabicyclo[3.2.1]oct-3-ane.

2. Compound according to Claim 1,
characterized in that R either represents a halogen
atom or a phenyl group substituted by one or more
groups chosen from halogen atoms and (C,—Cs)allkyl,
(C;—Ce¢)alkoxy, nitro, amino, trifluoromethyl, cyano,
hydroxy, acetyl or methylenedioxy groups, OT represents
a pyridinyl group or a thienyl group or an indolyl
group or a pyrimidinyl group optionally substituted by

one or more {(C;—Cg)alkoxy groups.

3. Compound chosen from the following compounds:

- hydrobromide of 5-(2—phenylpyridin-5-yl)—1—
azabicyclo-[3.2.1]oct—3-ene {2:1);

- hydrchbromide of 5- (2-phenylpyridin-5-y1)-1-
azabicyclo-[3.2.1]octane (2:1);

- hydrobromide of 5- (2-phenylpyridin-5-yl)-1-
azabicyclo-[3.2.1]oct-2-ene (2:1).

4. Medicament characterized in that it

consists of a compound according to claim 1.

5. Pharmaceutical composition characterized
in that it comprises a compound according to Claim 1,

together with an excipient.



