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There still exists a need to find and develop improved products for nicotinic
receptors.

15
The invention meets this aim by providing novel compounds which exhibit
an affinity for nicotinic receptors.

A subject-matter of the present invention is the compounds corresponding
20 to the general formula (l)

in which:
25 R represents
either a hydrogen or halogen atom;
or a hydroxyl, (C4-Ce)alkoxy, (Cs-Cy)cycloalkyl-O- or (Cs-Cr)cycloalkyl-
(C4-Cjz)alkylene-O- group;
or a heterocycloalkyl, aryl or heteroaryl group; it being possible for this
30 group optionally to be substituted by one or more groups chosen from
halogen atoms or (C4-Cg)alkyl, (Csz-Cy)cycloalkyl, (Cs-C7)cycloalkyl-
(C4-Cs)alkylene, (C1-Ce)alkoxy, (Cs-Cr)cycloalkyl-O-, (Cs-C7)cycloalkyl-



(01-C3)al kyle.ne.-0-, (C1-Co6)fluoroal kyl, (Cl-C6)fluoroal koxy, nitro,
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15 '
4-(6-Fluoropyridin-3-yl)-1-azabicyclo[2.2.1]heptane,  4-(6-chloropyridin-3-
yl)-1-azabicyclo[2.2.1]heptane, 4-(6-bromopyridin-3-yl)-1-
azabicyclo[2.2.1]heptane and 4-(pyridin-3-yl)-1-azabicyclo[2.2.1]heptane
are described in the document WOQ95/03306A as arthropodicidal

20 compounds.

The compounds of formula (I) can comprise one or more stereogenic
centres, such as, for example, one or more asymmetric carbon atoms.
They can thus exist in the form of enantiomers or of diastereoisomers.

25 These enantiomers and diastereoisomers, and also their mixtures,
including racemic mixtures, form part of the invention.

The compounds of formula (I) can also exist in the form of bases or of
addition salts with acids. Such addition salts form part of the invention.

30 These salts can be prepared with pharmaceutically acceptable acids but
the salts of other acids, of use, for example, in the purification or the
isolation of the compounds of formula (1), also form part of the invention.

The compounds of formula (I) can also exist in the form of hydrates or of

35 solvates, namely in the form of combinations or associations with one or
more molecules of water or with a solvent. Such hydrates and solvates also
form part of the invention.

In the context of the present invention:
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group, one or nore hydrogen atons of I ch have been substituted by
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fluorine atom be made, as examples, of the cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl groups, and the like;
20 - a fluoroalkyl is understood to mean an alkyl group, one or more
hydrogen atoms of which have been substituted by a fluorine atom;

- a fluoroalkoxy is understood to mean an alkoxy group, one or more
hydrogen atoms of which have been substituted by a fluorine atom;

- a heterocycloalkyl group is understood to mean a 3- to 7-membered

25 cyclic group comprising 1 or 2 heteroatoms chosen from O, S or N;
mention may be made, as examples of heterocycloalkyl groups, of the
pyrrolidinyl, piperazinyl or morpholinyl groups;

- an aryl group is understood to mean an aromatic cyclic group
comprising between 6 and 10 carbon atoms. Mention may be made, as

30 examples of aryl groups, of the phenyl or naphthyl groups;

- a heteroaryl group is understood to mean a partially saturated or
aromatic 5- to 15-membered cyclic group comprising from 1 to 4
heteroatoms chosen from O, S or N. Mention may be made, as
examples, of the indolyl, furyl, pyrrolyl, thiazolyl, pyrazolyl, pyridinyl,

S5 pyrimidinyl, benzodioxolyl, benzofuryl, benzothienyl, benzoxadiazolyl,
benzotriazolyl, quinolinyl, isoquinolinyl, dibenzofuryl, dibenzothienyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,
thienyl, isoxazolyl or isothiazolyl groups.



a heterocycl oal kyi group is understood to nean a 3- to 7-nmenbered 25
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5,191 n(()36)f| uo q\im gﬁﬁﬁég& @_@gl koxy, nitro, cyano, hydroxyl,

) al kyi am no, heterocycl oal kyl,
aryl, aryl O(Eép@)aatsk‘j/beﬁe, heteroaryl, aryl-0- or -C(0)- (G -Cs6)al kyI

groups, 5';1'%?%%9 og,]éwl group optionally being substituted by
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invention, a second subgroup of compounds is composed of the
20 compounds for which:
R represents
either a halogen atom, more particularly a chlorine;
or a hydroxyl group;
or a heterocycloalkyl group, more particularly a pyrrolidinyl or piperazinyl
25  group, or an aryl group, more particularly a phenyl or naphthyl group, or a
heteroaryl group, more particularly a pyrazolyl, indolyl, pyridinyl, benzofuryl,
quinolinyl, benzothienyl, furyl, dibenzofuryl, pyrrolyl, pyrimidinyl,
benzotriazolyl, dibenzothienyl, benzoxadiazolyl, thiazolyl or isoquinolinyl
group; it being possible for this group optionally to be substituted by one or
30 more groups, more particularly by one or two groups, chosen from halogen
atoms, more particularly fluorine, or (C4-Cs)alkyl, more particularly methyl,
(C4-Ce)alkoxy, more particularly methoxy, (Cs-Ce)fluoroalkyl, more
particularly  trifluoromethyl,  (C4-Cg)fluoroalkoxy, more particularly
trifluoromethoxy, di(C4-Cg)alkylamino, more particularly dimethylamino,
35 heterocycloalkyl, more particularly morpholinyl, pyrrolidinyl or piperazinyl,
aryl, more particularly phenyl, aryl-(C4-Cs)alkylene, more particularly
benzyl, heteroaryl, more particularly pyrazolyl, aryl-O-, more particularly
phenoxy, or -C(O)-(C4-Cs)alkyl, more particularly -C(O)-CHs, groups; the
heterocycloalkyl group optionally being substituted by -C(O)O(CHa)s;
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t he conpounds for which: and mand o |I. 10 Anrong the conpounds of.
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t he corrpounmldmara/ﬁummt-maﬁersmf:the |ra4ecmtlon—of1the1fgummgcﬁ@nh@9unds
particul ar he nmade, anong the conpounds of formula (1) which are

subject-matters of the invention, of the follown onpounds:
1. 446- 0- net hyl L1 H4lf-elrB18tby- V‘(’}WFQ@"& vlnyriding3- ngﬁ‘bl cycle[2,2.1

] hept ane 202. 546- (Jazamybbd[.?,’@ﬂ]ﬁéb@h@ -4-yl)pyridin-3-0]-1-
azabi cycl o[ 3. 3, 11n

3. 546- (4 4- di rfet hi grnk%ﬁ%mﬂﬂ)wngy@@-l APYrdisBndyt of 3. 3. 1] nonane
4,5-0 " azabi cycl o[Saz%bldythPIBl35‘r Inbhanye i di n- 2- ol

e Sor v oL 5] Bl NGRSO PR o
5- (1- azabi cyclf-b[ 3. B-(1-apabiey@o[343 A biqaybiytlosedin-2-ol
3 5-(6-chloropyridin-3-yl)-1-azabicyclo[3.3.1]Jnonane
6 5-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yl}-1-methyl-1H-indole
L 5-(1-azabicyclo[3.3.1]non-5-yl)-2,4’-bipyridine
8. 4-[6-(4-fluorophenyl)pyridin-3-yl)-1-azabicylo[2.2.1]heptane
9. 4-[6-(1-benzofur-2-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
10.  5-[6-(1-benzofur-2-yl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
30 11.  5-(1-azabicyclo[2.2.1]hept-4-yl)-2,4’-bipyridine
12.  6-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yl]quinoline
13.  4-[6-(4-benzylpiperazin-1-yl)pyridin-3-yl}-1-
azabicyclo[2.2.1]heptane
14.  4-[6-(1-benzothien-2-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
35 15.  5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-ol
16.  4-[6-(1,3-benzodioxol-5-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
17.  4-[6-(3,4-dimethoxyphenyl)pyridin-3-yl]-1-
azabicyclo[2.2.1]heptane

25



8. 446- (441 uorophenyi ) pyridi n-3-0] -1-azabicyl o[ 2. 2. 1Thept ane 9, 446-0
- benzof ur-2- Apyridi n-3-y11- 1- azabi cycl o[ 2. 2. 1] hept ane 10, 546-0

- benzof ur - 2@ 0a 1oeday 1] - 1- azabi cyclg] 3. 3, 1 | nopamerR244.8/000137

. 5-(1-azabi cycl o[ 2. 2, 11hept 4-y0- 2, 4' - bi pyri di ne 12.:645-0

4?1625a?|zlcﬁglngg/lzpf$erlajz€§ﬁ@f'?%&g‘x%hgb@‘ei‘ﬂb;@bg?%bFo[ 2.2, 1] hept ane
14, 446- (1 - benzot hi @zetiyrlg[pyri]jdeptaBeyi kI - azabi cycl o[ 2, 2. 1) 11ept ne
o (13 seneotl ok AR RN LA el thetons, 1
446- (3, 4- di rretszxyp&méﬁ-@ﬁypmhenmwrwﬂl—?:ﬂll-azaaab@yebb}-é-ﬁ angm%t ane
IO PR gLt R ooy thengte,
19. 4-[6- (3-f1%f0or og‘ﬁ&&@*&wﬁ@%@ﬁ59&'?981‘@3)@‘Elaéé.g'f}’h&?%%#]éne&a”e
20, 4. 5- ( 3- f | ugmheradg-pyardbioydoR. 241 frahideyidyoidi824) jnomating 21.
R A LT
23, 315-0 _-azatﬂfnycl4}[{63-[42-(tniﬂlh@r|@!methgxpph@awl}pyzifiy@ml}nm i ne 24.
o o g e v 0 ne 2
26. 5-[6-(1-benzothien-2-yl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
27.  4-[6-(4-fluoro-2-methoxyphenyl)pyridin-3-yl]-1-
azabicyclo[2.2.1]heptane
28.  4-[6-(1H-pyrrol-3-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
15 29.  4-(6-(pyrrolidin-1-yl)pyridin-3-yl)-1-azabicyclo[2.2.1]heptane
30. 5-(6-(dibenzo[b,d]fur-4-yl)pyridin-3-yl)-1-azabicyclo[3.3.1]nonane
31.  5-[6-(1,3-benzodioxol-5-yl)pyridin-3-yl}-1-azabicyclo[3.3.1]nonane
32. 6-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl]quinoline
33.  5-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl]-1-methyl-1H-indole
20 34.  5-[6-(1H-pyrrol-3-yl)pyridin-3-yl}-1-azabicyclo[3.3.1]nonane
35.  5-{6-[3-(trifluoromethyl)phenyl]pyridin-3-yl}-1-
azabicyclo[3.3.1]nonane
36.  5-[6-(4-fluorophenyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
37.  4-(6-(pyrimidin-5-yl)pyridin-3-yl)-1-azabicyclo[2.2.1]heptane
25 38.  4-[6-(2,4-dimethoxypyrimidin-5-yl)pyridin-3-yl]-1-
azabicyclo[2.2.1]heptane
39.  5-(6-(biphenyl-4-yl)pyridin-3-yl)-1-azabicyclo[3.3.1]nonane
40.  5-[6-(3-furyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
41.  5-(1-azabicyclo[3.3.1]non-5-yl)-2,3’-bipyridine
30 42.  5-{6-[4-(trifluoromethoxy)phenyl]pyridin-3-yl}-1-
azabicyclo[3.3.1]nonane
43.  5-[6-(4-fluoro-2-methoxyphenyl)pyridin-3-yl}-1-
azabicyclo[3.3.1]Jnonane
44,  3-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl]lquinoline
35 45.  4-(6-(biphenyl-4-yl)pyridin-3-yl)-1-azabicyclo[2.2.1]heptane
46.  8-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yl]quinoline
47.  1-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl}-1H-1,2,3-
benzotriazole
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5-1643- (trl fl uor onet yridin=3- azabi cycl of 3. 3. 1] nonane
36, 546- ( 4- f | uor ophe?PRNZFPFIEEPKE 3- A- 1- azabi cycl 03, 3. 1i nonane

37.4-(6- (pyringali n-4: dMin2-yDpyrimainab din23-31140-hept
2538, 446- (2, 4-cl : met Eﬁﬁ%&%@ ﬁ?epé?fgr) pyri dtyrt]WIyEL] --&-]1] eptane

azabi cycl o[ 2, 2, 1The
39. 5-(6- (bi phaﬁm‘;ll H46- 1bymethylmlﬂ-by)rolk:zmmlyrldryleiB-@'[]Sl.-B. 1i nonane 40,

246-1(221 ryl )lpyrl dlé@%&]cg -é_;ag B Io£13 3, 1li nonane 41,
icyclo I pyridine

42. 54844- (t¥| 3 or&rﬁ%ﬂmﬂq‘émﬂlpyymﬁwl)gwqm Fyll-1-
azabi cycl o[ 3, 3. 1] nogtaiteychi32.2.1]heptane

e et RS R LS 7, o o
azabicyclo[2.2.1]heptane
15 56. 4-[6-(2-fluoro-3-methoxyphenyl)pyridin-3-yl}-1-
azabicyclo[2.2.1]heptane
57.  5-[6-(3-fluoro-4-methoxyphenyl)pyridin-3-yl}-1-
azabicyclo[3.3.1]Jnonane
58. 5-[6-(2-fluoro-3-methoxyphenyl)pyridin-3-yl]-1-
20 azabicyclo[3.3.1]nonane
59, 5-[6-(1-methyl-1H-pyrrol-2-yl)pyridin-3-yl}-1-
azabicyclo[3.3.1]nonane
60. 5-[6-2-furyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
61. 5-{6-[3-(1H-pyrazol-1-yl)phenyl}pyridin-3-yl}-1-
25 azabicyclo[3.3.1]nonane
62.  4-[6-(thiazol-2-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
63.  5-(6-(pyrimidin-5-yl)pyridin-3-yl)-1-azabicyclo[3.3.1]nonane
64.  5-[6-(1-naphthyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
65. 5-[6-(2-(morpholin-4-yl)pyrimidin-5-yl)pyridin-3-yl}-1-
30 azabicyclo[3.3.1]Jnonane
66. 5-[6-(2,4-dimethoxypyrimidin-5-yl)pyridin-3-yl]-1-
azabicyclo[3.3.1]Jnonane
67. 5-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl]-2,1,3-
benzoxadiazole
35 68. 5-(6-phenylpyridin-3-yl)-1-azabicyclo[3.3.1]nonane
69. 5-[6-(2,5-dimethoxyphenyl)pyridin-3-yl]-1-azabicyclo[3.3.1jnonane
70.  5-{6-[4-(trifluoromethyl)phenyl]pyridin-3-yl}-1-
azabicyclo[3.3.1]nonane
71.  5-(1-azabicyclo[3.3.1]non-5-yl)-4’-methoxy-2,3’-bipyridine



3545, 4- (6- (bi phenyi - 4- Apyridin-3-yl)-1-azabi cycl o] 2, 2, 11hept ane

46, 845-0 -azabicycl o[ 2. 2. 1] hept - 4-yQpyri di n-2-yliqui noline 47.14541

- azabi cycl o\go3dddrofodoy Ooyri di n-2-yl]g 11+1 |, 2, 3- lpengpR2088000601 M0
2208 1106|9§9 4 PCT FR20081000137 5- (6- (CI I benzo[ (), (1

t hien-2-yl)pyri 2

aza. bi cycl o[ 3, 1] n%r%iae@/fé‘bmcmﬁ hgpkangpyingt wlisogyinoling, api cycl
o[ 3. 3. 11nonane73':.0 5-{6-[3,5-bis(trifluoromethyl)phenyl]pyridin-3-yl}-1-

546-(3-r nekhoxyphen¥%g:31§yci6 -3 2 ﬁéabl cycl o[ 3 3.11lnonane 51. 545-0

-azabicycl o[ 2. 2 I'n-2-y1]-2,1, 3- benzoxadi azol e 52.
446- ( 2- (mor phol4.n- 453i6)(maqun2nyl yylﬁwﬁml]ni-gzatmcxclo[33 1]nonane

Zigbl( iyﬁgfﬁlzfﬂ B;rlr[ol £-pt %noxyphenyl)p r|d|n 3- yll1 -azabicyclo[3.3.1Jnonane

10azabi cycl o[ 27®. 1T'~I5ré@1(% gogﬁﬁ%nyﬂpyn in23- ylf'1 -azabicyclo[3.3.1]Jnonane

4- [g (3- :‘| EJCZN 0715} Ihn 81 hexyblrgbipRg ri]tbm-53y Y6 Yplrrolidin-1-yl)-2,3"-bipyridine
azabi cycl o ept an . : R s

446h( 3yf | uor ozzlér neﬁ@%ﬁ%’@ﬁﬁ;ﬁpﬁy floB-§fjnon-S-yly-2.3 ~PIPYICInFS=

azahi cycl o[ 2. 2. 1] heyipaperazine-1-carboxylate

gga&lgyc?o{ Izugf% hegrﬁé Rﬁ’%ghsg%%)e%ﬂ)wh&n% ¥|}31 &zabl%&clo[3e3 1]nonane
in-3-A 1- aza®f-cychdf -@2& dimedhpehsgyl)pyridin-3-yl]-1 azabYc%clo[&YB ﬁnonane
546- (241luor o- 331Teth mhbﬂifﬁet'hoxyﬁahehy AgrEaBlgy¢l of 3, 3, 1] nonane

59. 546- (1-rnet hyl 01H|E I(g)[g 3‘21%Io%gxr| di n- 3- A- 1-

azabicycl o[ 3.3.1]n
60, 5- [ 6- 2- f ur ygyr i i[5 B-agdhicyeclaiaBbiidymi-op/ Byiitime2ratieV, N-

15 dimethylaminophenyl
83.  4-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yl]isoquinoline
84. 5-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yl]isoquinoline
85.  4-(6-phenylpyridin-3-yl)-1-azabicyclo[2.2.1]heptane
86. 4-{6-[3,5-bis(trifluoromethyl)phenyl]pyridin-3-yi}-1-
20 azabicyclo[2.2.1]heptane
87. 5-(1-azabicyclo[2.2.1]hept-4-yl)-4’-methoxy-2,3"-bipyridine
88. tert-butyl 4-[5-(1-azabicyclo[2.2.1]hept-4-yl)-2,3’-bipyridin-6'-
yllpiperazine-1-carboxylate
89.  5-[5-(1-azabicyclo[3.3.1]non-5-yi)pyridin-2-yllisoquinoline
25 90. 5-(1-azabicyclo[2.2.1]hept-4-yl)-6’-fluoro-2,3’-bipyridine
91.  5-(1-azabicyclo[3.3.1]non-5-yl)-2'-fluoro-2,3’-bipyridine
92,  4-[6-(2-methoxyphenyl)pyridin-3-yl}-1-azabicyclo[2.2.1]heptane
93. 4-[6-(2,4-dimethoxyphenyl)pyridin-3-yi]-1-
azabicyclo[2.2.1]heptane
30 94,  4-[6-(2,5-dimethoxyphenyl)pyridin-3-yl}-1-
azabicyclo[2.2.1]heptane
95.  4-[6-(2-fluorophenyl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
96. 4-[6-(4-methoxyphenyl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
97.  4-[6-(2-naphthyl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
35 98.  4-[6-(4-phenoxyphenyl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
99.  4-{6-[2-(trifluoromethyl)phenyl]pyridin-3-yl}-1-
azabicyclo[2.2.1]heptane
100. 5-[6-(2-naphthyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane
101. 5-(1-azabicyclo[2.2.1]hept-4-yl)-2’-fluoro-2,3’-bipyridine



615- {643- (1H pyrazol - 1-yl ) phenyl i pyri di n- 3-01- 1-

25azabi cycl o[ 3. 3. 1] nonane
62, 4-[ 6- (t hiygaogody di n- 3-01- 1- azapi cycl of 2. 2, plepR2068IH0137

@’-699‘
5-(6-(pyrimdin-5-y pyrldln 3-yl)-1-azabicycl o[ 3. 3. 1]nonane 64.

346 (2- (nor phol Ehv 44 g7 bR DR & PP bl A TD 25 SRR eyl of 3. 3.
1 inonane 66, 5t&- (42[&{&Kﬂrlﬂabfwwqmpxwphdhwa@r‘;dir)-ﬁyyi]—ﬁ-i n-3-y[1-1-
géaghgy(clloggagl gl Qlé’%%?%yci [%02n1]§|e 7r i di n- 2-y1]-2,1. 3-

benzoxadi azol €10 5-(1 azablcyclo[3 3. 1 non-5- yI)pyrldln -2-yiJquinoline

3568. 5- (6-pl i eﬂﬁﬂ pVSﬁ.ﬂgﬂﬂﬁow J?erf}l@ ||di?{ 3. yﬁ 1113296!@&7@0[@93 1]Jnonane

546- (2, 54. )

AR S s BT RR T

azabi cycl o[ 3. 31dAN -(1-azabicyclo[2.2. 1]hept-4 yl)pyrldln -2-yllphenyl}ethanone
34@-{

5- ( 1- azabi cycl Hb%hélpbﬁﬁwéyﬁi) |%88&yﬁ%[?% ﬂ%pta%e

445- (1- azabi cy
5-{6-[ 3, 5- bi kt109 I u@{ﬁ}(@ﬂhgmmgdw |éwl)pyrld+r83wl]}1-azablcyclo[2 2.1]heptane

536 (U azol SO AL OIGOR 2 arts ey lpuid frylguincling.
546- (4- phenoxy’b’h (3'inhQX§O]hEI\¥BE)§W|BSECV ?@bl%’ﬁ&[%ﬁeﬂhéptane
5. 46- (241uor OWAFW-[G 8 B-dBrivdrdpheRARRirieneBalB31-3z38i80818[262. 1 heptane
113. 4-[6-(3-(pyrazol-1-yl)phenyl)pyridin-3-yl}-1-
azabicyclo[2.2.1]heptane
15
In that which follows, the term “protective group” is understood to mean a
group which makes it possible, on the one hand, to protect a reactive
functional group, such as a hydroxyl or an amine, during a synthesis and, on
the other hand, to regenerate the reactive functional group intact at the end
20 of the synthesis. Examples of protective groups and also of methods for
protection and deprotection are given in “Protective Groups in Organic
Synthesis”, Green et al., 2" Edition (John Wiley & Sons, Inc., New York),

1901.

25 The term “leaving group” is understood to mean, in that which follows, a
group which can be easily cleaved from a molecule by splitting a heterolytic
bond with departure of an electron pair. This group can thus be easily
replaced by another group during the substitution reaction, for example.
Such leaving groups are, for example, halogens or an activated hydroxyl

30 group, such as a methanesulphonate, benzenesulphonate,
p-toluenesulphonate, triflate, acetate, and the like. Examples of leaving
groups and references for their preparation are given in “Advances in
Organic Chemistry”, J. March, 3™ Edition, Wiley Interscience, 1985,
pp. 310-316.

35
In accordance with the invention and in the case where n and mand o = 1,
the compounds of general formula (I) can be prepared by the process
illustrated by the following scheme 1.



77. 541

-azabicyclo[ 3, 3,11nor1/4,-5-y1)-6"-(pyrrolidin-1-}1)-2,3"-bipyrithrie
78. fert-butyb ddds/{doegmbi cycl o 3. 3. 1}pan- 5-y1) - 2, FChFRROLWIGEE! 37
yli pi perazi ne-1 -carboxyl ate

1079. 540- (2-yeth h d

1075, 540 (28 DesUR eI L LA AL, BRRDS8 o

2233438[ gl[fgelmerajnﬁmmme/)(ﬂhenyhmwir RinrepSeMrtts a (C4-Cylalkyl group in the
[

Tnon 5 yopy i TS AR, s A IERR ke yepyde in order to obtain 2

445- ( 1- azablc@mﬂ%{f@ pflgﬁéptaMfQ!RﬁWa d('H)ZT)hei |f§/&qfe@$ﬂﬁtioﬁe 084 thes. pitile

- azabi cysg| O[fanélo%}ah f- VIRRYF 1411 Ry d?o%éri'@tﬁﬂw phetd nef Bdtween 1 and 6
4-(6- phenlp ridi - -azablc Q]J%teta 6f

o S6 [3°0) pdeRpRe s rbeny IosRbeyT yRialrsl: ughyas Jor example, Raney
20azabi cycl odcke?d. pridvigdsame c8mhpound of general formula (V). The compound of

5-(1- bi

Cert-butyi SRECH. fgaraﬁ' %'a[ré&%celdmg% Bty dgef Rh g 161 BRample,
yl j pi per a2| highiu- glanboiag dydrige, B48ELIt in the compound of formula (VI) The
235 T SR R s e oy ) (o
541 - azabi cyXBB] enBfRssNoe pffqongfe@tr@teg hysirRioneie me ERLY: fhe Compdund
446- ( 2- met h@sy@ﬁmx)(w') iglreuciedvid scBadt Gediobvwih 1 beps anecP3s sodium

4%5921%1[ g' gt %ﬁ%gég%ehgﬂa;}bgﬁ}o ldp@%%?rhﬁpéce\ml)z T%ie]grggt%é?‘rﬂ of
azabi cycl o[ #hig. ddrhpptiedhefor example with phosphorus oxychloride, results in the
15  compound of formula (IX). The compounds of general formula (I) can
subsequently be prepared from the compound of formula (IX) according to

any method known to a person skilled in the art, such as, for example:
- with boronic acid of formula R-B(OH),, in which R is as defined in the
general formula (l), in the presence of a palladium catalyst, for example

20 tetrakis(triphenylphosphine)paliadium;

- with a compound of formula R-H, in which R is as defined in the general
formula (1), in the presence or absence of a strong base, for example
sodium hydride, in a solvent, for example dimethylformamide, or without
solvent;

25 - with a compound of formula R-H, in which R is as defined in the general
formula (1), in the presence of a base, for example sodium ferf-butoxide, of a
palladium catalyst, for example palladium(ll) acetate, and of a ligand, for
example 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl;

- with a stannous derivative of formula R-Sn[(CH2)3CHals, in which R is as

30 defined in the general formula (1), in the presence of a palladium catalyst, for
example bis(triphenylphosphino)dichloropalladium;

- with a compound of formula R-H, in which R is as defined in the general
formula (1), in the presence of n-butyllithium, of zinc chloride and of a
palladium catalyst, for example tetrakis(triphenylphosphine)palladium.

35
Scheme 1



95. 446- (2-f 1 uor ophenyQpyri di n- 3- A- 1- azabi cycl o[ 2, 2, 1] hept ane 96,
4-[6- (4-rnet hoxyphenyQpyri di n- 3-y1] - 1- azabi cycl o[ 2. 2. 11hept ane 97,
446- (2- naphty 2yd/i dbeod- 4- 1- azabi cyclygl2. 2. 1] hept WIFR2008/000137
3598. 446- (4- phenoxyphenyi ) pyri di n-3-y11- 1- azabi cycl o[ 2. 2. 1] hept ane
99. 4-{642- (trlIIuoronethycphenxﬁﬂpyrldln 3-A-1-

az. abi cycl of 2. fjl]heptane 100. [~ CH,
516- ( 2- napht hy |din-3-y11-1-a b cycio[3 3 1]n 101. 5-0
-azabi cycl of 2. 2§§iﬁgﬁgféﬁyl WO 2 PCT/ 1000137
102. 5-(1-azabi  + =5-y {dirpe 13,
446- ( 3- (1r|1Igoronethoxy} "'YR) pyri
azabi cycl o[ 2. 2 1]h%btane 1 - 454d 0

-azabi cycl o[ 3. 3. 1] non- 5- yQpyri di n- 2- yIHQU|noI|ne 105.
5-[ 6- (2 f 1 uor obi phenyl - 4- yppyri di n- 3- y1j, 1- azabi cycl o[ 3¥8.|1] nonane
106. 1-(3-15-(1

-azabi cycl of 33. 1]non-5-y|)pyridin 2-yliphenyl | et har cene 1Q7,
1-{3-[5-(1-azabicyclo[2.2,1 hept 4- yI)pyrldln 2-yli | } et hanone
108. 4-(8-(4-nethyl ph
109,
4-[8-(2-fluorobiph ,
10110, 545-(1-azgbycyclo[?2.2.1] hept-4 L pyrldln 2- ylqu| ine 111.
4- (6- ( 3- net hoxy R% ) pyri di n-8-01- 1- azabi eN: cl o[ 2. 2. 1] 1-/ épt ane 112.
446- (3, 4-di f1 uorop Wil)pyrldln 3-y11- Wazabi cycl o[ 2. 2. 1j Képt ane 113,

0]

4-16- (3-(pyrazol -1-yl)phenyl)pyridin-3-y11-1-

azabicycl o[ 2. 2. 1] heptane 15 In that which follows, the term
"protective group” is decistood to nean a group mhlch makes it
possi bl e, on the one , to protect a rea Rf unctional group,
such as a hydroxyl sapNam ne, during a synthesis and, on the other
hand, to regener e reactive functio gup intact at the end
20 of the syntheéi§~Exanples of prote el groups and al so of

met hods for protectiopﬂand deprotectioh are given in "Protective
Goups in Organic Synthesis", Geen el at, @nd Edition (John Wley &
Sons, Inc., New York), 1991. 25The term "l eaving group" is understood
to nean, in that which follows, a

In accordance with the invention in the case where n and m =2 and o = 1,
the compounds of general formula (1) can be prepared by the process
5 illustrated by the following scheme 2.

The compound of formula (ll) is reacted with the ethyl acrylate of general
formula (X), in which R¢ represents a (C4-Cs)alkyl group, in the presence of
a base, such as Triton B, in order to obtain a compound of general formula

10 (XI). The compound of general formula (1) is subsequently obtained from the
intermediates (XIl) to (XVI) according to stages analogous to those which
have made it possible to prepare the intermediates (V) to (IX) as described
above in scheme 1.



group which can be easily cleaved froma nolecule by splitting a
heterolytic bond with departure of an electron pair. This group can
thus be easiyp ﬁ(ﬂfﬂ/f?@@bé’y anot her groyp .during thepgubsRROOBIODD137
reaction, for exanple. Such |eaving groups are for exanple, hal ogens
or an activated hydroxyl 30 group, sggh as 2a met hanesul phonat e,
benzenesul phonate, p-tol uenesul phon ifl ate, acetate, and the

l'i ke, Exanples of |eaving groups and references for their preparation
are given in "Advances in Organigy Chemstry", J. March, yd Edition,
Wil ey |Intersciéfice, 1985, pp. 340-316. 35 In acc‘fﬂﬂdance with the-

invention and iR case where nJan
general fornula ( ) pr epar &
foll owi ng schene 1, 2008/ 140698-

compound of formulaw({H) is r acted
general formula (II1) in whi Eh&RL r presents a (C - C4)a yI group in
the presence of a base, such as lithi um diisopropylam d8| ®# order to
obtain a conmpound of general fornmula (1V). The hydrogenation of the
nitrile functional group under a hydrogen atnospherg of petween 1 and
6 atnospheres in the presence of a catal yst, such Q§? for exanpl e,
Raney provi des 6hpou general formulay
conmpound of gener al uced ue such
as, for exanple, i al um ni um ide, tO result the conpound
of formula (V). conpound of m la (VI) is comwerted to a
conpound of fornu Iv) for exanple in the presence of
concentrated hydrobrormnic acid. The cofffound of formula (VII) is
reacted in a basic mediumw th a base, such as sodi um cafBnate, in
order to obtain a conmpoundcof formula (VII1). The treatnment of this
conpound, for exanple phosphorus oxyc ide, results in the 15
conmpound of forniul
subsequently be pr

N The compounds of geéneral formula (1) can
ed fromthe compou ormul a (1'X) according
to any method kn i he art, such as, for
exanple: - with bo onlc acid of fornmul (OH)2, in which Ris as
defined in the general®rnmula (1), in theupresence of a palladium
catal yst, for exanple 20tetrakis(triphenyl phosphine)pallaciium -
with a conpound of fornmula R-H, in which Ris as defined in the
general fornula (lI), in the presence or ab e tr.on or
exanpl e Bodil b FRapPPe of formdlg) ggn'? a(f‘i?tss@ﬁ%\%dl (?ngtﬁ F?fbt??ﬁiﬂﬁ aé
or without glaen, su%ﬁ-as\/\’fdr’fb)@n(iﬁmpmbthd d@fcuﬁt&mNV@2BOH11l1ﬂ3mhl ch Ris
as defined in the general formula (1), in the presence of a base, for

exanpl e sodiumtert-butoxide, of a palladiumcatalyst, for c.ixarnple
pal | adi un{ | In saeehas d, amh@, tie atdriigacdmpoondexaanpihe reactants, when their

2, a1yl oh e AP 3R g0 B s i SR iy o o
defi nedlG n des:rgmdemthef bienaiuse (qr)else reanhbe fireparce a6¢ordingatq a@ﬁtbmﬂs
catalyst, p cf.éé@ és%ba(o‘ fHe‘P SNy wme;ﬁpawmvﬁ hbog %?Adrﬂékuuéa in whé h

a conpound o |ch Is as defined in the general
formula (1)artin the presence of n- butylllthlun1 of zinc chloride and
of a palladiumcatalyst, for exanple

tetrakis(t ”TRQ%%&*&%S héfnggr%e}lall %?r'nld I? orrcespon&'ng to the other values of
15 n, m and o can be obtained by adaptation of the processes described in
schemes 1 and 2 according to conventional synthetic methods of organic

chemistry which can be adapted by a person skilled in the art.

Another subject-matter of the invention, according to another of its aspects,
20 is the compounds of formulae (Ill) to (XVI). These compounds are of use as
intermediates in the synthesis of the compounds of general formula (1).



In accordance with the invention in the case where n and ml:: 2 and
o =1, the conpounds of ,general fornula (1) can be prepared by the

process il ygly ah@sh pysddre fol l owi ng sgheme 2. The ep@mpradoef000137
formula (H) is reacted wth the ethyl acrylate of general fornula

, in which RL, t Cl- | kyl . , .Lpn the. f
& base. suciin 48T Hion TR GHGHOT (45 BUEAIT & TerDBAOBEe SON0 ol
formula 10 (XI). The conpound of general fornmula (I) is subsequently

bt ai ned f t e ' . : ' :

o e Tt e BT BT Uhbd 8 ophaeicsy €4 Lmbanas in

i nt er medi at escoMance Witifhadnwkedioni bbasalssammles g&@ﬁgllm.!tlng/\@nd serve

208/ 1106§91%n1f%5 ! iﬁ@%ﬁ&@hécgf%%n? inventiBR, GMEPAURMbERE dfothButampduhdss
e by ods ed in I

accessib met h eSCri bec the I'I1terature, ucﬁ ?s, for
exanpl e, in QYR Hobiaskats MobeoilesIrefarito thase diveri hefigt 50lymg of the
staffing conpriidg tame, imehiceapbaiieicanefuctiresranetheashyefcal properties
preparation iis nof descri

ed, are gvaiiabie.comercCi or are 10
descri bed i ©fSREY ti:qrgp%qrﬂffsea%qorg‘nggog‘%%lrwgnﬂpgﬁég g@sﬁ’%k%jrdi ng to
nmet hods whi ch are described therein or which are knowmn to a person
skilled,in . %’@ﬂ“ s,0r generai tom) corresponding to
t he ot h(lz? vg—]%e'@ﬂgf—:‘@gm%an ongéﬁ))be obt ai ned by adaptation of the
processes d&sdrApabicyslaldietinonSanpyzidiacPli ng t o conventi onal
synt heti c net hods of organk; chem stry which can be adapted by a

Pecording t4- bnotHEmWA-ryanedndere SHRdia- SahpeRERedpelf)) to
(XVl). These compounds are of use as internediates.in the syntheals
e SAmaAseY' | SREA R 2 8); MR bARE caoniige
i s the inte(WR6A41{3041).are introduced into 125 m! of anhydrous acetonitrile in a
250 ml round-bottomed flask under an argon atmosphere. 0.87 ml
(1.87 mmol) of Triton B (40% in methanol) is added, the reaction mixture is
brought to reflux and 20.40 ml (187.30 mmol) of ethyl acrylate are added
20 dropwise. The reaction medium is subsequently stirred at reflux for 48
hours, cooled to ambient temperature and concentrated under reduced
pressure. The residue thus obtained is poured into a saturated aqueous
ammonium chloride solution and extracted twice with dichloromethane. The
organic phases are combined, dried over sodium sulphate, filtered and
25  concentrated under reduced pressure. The residue obtained is purified by
chromatography on a column of silica gel, elution being carried out with a
mixture of chloroform, methanol and agueous ammonia in the proportions
90/10/1.
7.981 g of product are obtained in the form of an orange oil.
30 M NMR (CDCls, 200 MHz): & (ppm): 8.18 (d, 1H), 7.45 (dd, 1H), 6.71 (d,
1H), 4.00 (q, 4H), 3.87 (s, 3H), 2.55-1.97 (m, 8H), 1.14 (t, 6H).

1.2  Ethyl 3-[3-(6-methoxypyridin-3-yl)-6-oxopiperidin-3-
yl]propanoate
35
1.999g (5.74mmol) of diethyl 4-cyano-4-(6-methoxypyridin-3-
yl)heptanedioate as obtained in stage 1.1, in solution in 115 ml of ethyl
alcohol, are introduced into a hydrogenation flask in the presence of Raney
nickel (0.1 eq.), 50% in water. The medium is stirred under approximately 5
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20 and concentrated under reduced pressure. The residue obtained is purified
by chromatography on a column of silica gel, elution being carried out with
a mixture of chloroform, methanol and agueous ammonia in the proportions
90/10/1, to provide 1.80 g of the desired compound in the form of a yellow
wax.

25 "M NMR (CDCls, 200 MHz): & (ppm): 7.94 (d, 1H), 7.37 (dd, 1H), 6.57 (d,
1H), 3.78 (s, 3H), 3.31 (t, 2H), 3.12-2.70 (AB, 2H), 2.65 (t, 2H), 2.11 (br s,
2H), 2.01-0.97 (m, 8H).

1.4  5-[3-(3-Bromopropyl)piperidin-3-yl]pyridin-2-ol  hydrobromide
30 (1:1)

0.100 g (0.4 mmol) of 3-[3-(6-methoxypyridin-3-yl)piperidin-3-yl]propan-1-ol
obtained in stage 1.3, in solution in 5 ml of aqueous hydrobromic acid (48%
by weight solution), is introduced into a sealed tube. The reaction medium

35 is stirred at 110°C for 12 hours. This solution is then brought back to
ambient temperature and concentrated under reduced pressure. The
resulting residue is dissolved in methanol and evaporated twice under
reduced pressure, and triturated from diethyl ether, to result, after filtration,
in 0.150 g of the desired compound in the form of a brown powder.
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stirred at Meiting 69'“12‘9%1925 This solution is then brought back to
"H NMR (ds-DMSO, 200 MHz):  (ppm): 7.89 (dd, 1H), 7.41 (d, 1H), 6.65

20  (d, 1H), 3.70-3.34 (m, 6H), 2.70-1.83 (m, 8H).

Example 2 (Compound No. 5)
5-(6-Chloropyridin-3-yl)-1-azabicyclo[3.3.1]nonane

25 1g (4.59 mmol) of 5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-ol obtained in
Example 1, in solution in 12.8 mol (137.7 mmol) of phosphorus oxychloride,
is introduced into a sealed tube and the combined mixture is subsequently
stirred at 140°C for 45 minutes. The reaction mixture is subsequently
brought back to ambient temperature, poured onto 200 g of crushed ice

30 and stirred for 15 minutes. The medium is then very slowly adjusted to
pH 10 with a concentrated sodium hydroxide solution. The combined
mixture is subsequently extracted twice with chloroform and the organic
phases are subsequently combined, dried over sodium sulphate, filtered
and concentrated under reduced pressure to provide 461 mg of the desired

35 compound in the form of a brown powder.

Melting point:245-246°C
'H NMR (CDCls, 200 MHz): & (ppm): 8.29 (d, 1H), 7.55 (dd, 1H), 7.23 (d,
1H), 3.30-3.10 (m, 6H), 2.42-2.00 (m, 4H), 1.92-1.63 (m, 4H).
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Melting point:235-236°C

25 'H NMR (dg-DMSO): 5 (ppm): 8.57 (s, 1H), 7.84-7.50 (m, 4H), 7.01 (d, 1H),
3.82 (s, 3H), 3.77 (s, 3H), 3.30 (br s, 2H), 3.13-2.83 (m, 4H), 2.31-1.95 (m,
4H), 1.88-1.61 (m, 2H), 1.55-1.33 (m, H).

Example 4 (Compound No. 15)
30 5-(1-Azabicyclo[2.2.1]hept-4-yl]pyridin-2-ol

4.1 Diethyl 3-cyano-3-(6-methoxypyridin-3-yl)pentanedioate

10.12 mi (20.25 mmol) of lithium diisopropylamide are introduced in 22 ml
35 of anhydrous tetrahydrofuran in a 100 ml three-necked round-bottomed
flask under an argon atmosphere at -78°C. 1.00g (6.75 mmol) of (6-
methoxypyridin-3-yl)acetonitrile (W02004/111031) in solution of S ml of
anhydrous tetrahydrofuran is added. The reaction mixture is subsequently
brought back gently to 0°C and stirred at this temperature for one hour.
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20 "H NMR (D20, 200 MHz): & (ppm): 7.72 (dd, 1H), 7.49 (d, 1H), 6.65 (d, 1H),

3.78-2.90 (m, 6H), 2.55-2.05 (m, 4H).

e
e

4.5 5-(1-Azabicyclo[2.2.1]hept-4-yl)pyridine-2-ol (Compound No. 15)

25 15g (426 mmol) of  5-[3-(2-bromoethyl)pyrrolidin-3-yl]pyridin-2-ol
hydrobromide (1:1) obtained in stage 4.4, in solution in 85 ml of chloroform
in 10 ml of water, are introduced into a 250 ml round-bottomed flask.
2.944 g (21.3 mmol) of sodium carbonate are added and the reaction
mixture is stirred at 60°C for 3 hours. The reaction mixture is subsequently

30 brought back to ambient temperature, poured into a separating funnel and
extracted twice with chloroform. The organic phases are combined, dried
over sodium sulphate, filtered and concentrated under reduced pressure.
The residue thus obtained is triturated from diethyl ether to result, after
filtration and drying, in 0.265 g of the desired compound in the form of a

35  brown powder.

Melting point:170-172°C

"H NMR (de-DMSO, 200 MHz): § (ppm): 7.48 (dd, 1H), 7.08 (d, 1H), 6.27
(d, 1H), 2.94-2.74 (m, 2H), 2.65-2.42 (m, 2H), 2.35 (s, 2H), 1.75-1.50 (m,
2H), 1.50-1.33 (m, 2H).
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£ ound- bot ¢ ot 81 sk M 6! - ezab IRt o NSRRIl bipiped
adde? and th hf EQéﬁfpl@ﬂbmr‘Xt StBIQtId)n?biﬁ I 6Mddmat (58085 tanoly Imtﬁunphosirherus
reacti op,mi xt ur suhs rou
pour ed ifito oéyg'ﬁBﬁé%’t ﬁsdaﬁgﬁ ‘f‘}%" Yrﬁﬂ(? gg‘%%gqﬁé% aﬁ@n @g‘o %&ﬂﬁ'”{eﬁr@rﬁ{% or m
The or gani ¢ sphas@serdiye stoedi ated40He i fed 4 eningtssi uthes ubpetiae Mikiureeised

and concent Labed ST bESBHE BRI hifient Eid BBl Botiesondl a0medod <

triturated fsrom

t d di ,
in 0.265 g éfushed @@sam@@tlcr@dp@ntﬁ mingies. f f@lerrm@fj“’énS?I Og?&%ﬁypﬁﬁw@g
Mel ting pOI Iatrj,ulsmj 182&4/% WVR GdEohddr@atd® Gdditin: h gfrbma) soliitiéB. (Tiha,

o0 3 38 | Gombipdd mivira ISsuntadusty Citabied Bicg en,dSidegt arkthe
2008/ 1106991; ¢ FR2068/418 0 d&eluantly eomb(i@adypdrietd oXec $odini46iphate,
_Methyl 4 H ﬁé&%@o%ld YOABN AL 1Rt Fedi BRSS! Bl Frodidb RPHRNSY the

hydr ochl ori
5. 1446- Chl odepyed donpoynyi4n srafsirgyel apmven ppwést.ane 0.37 g (1.94

Exmz;lrri)l gf 54“@&@#)%%@:{@'@2& 1] hept 4-ypoyridin-2-ol obtained in

xyohl 620 de HiNVRnidsdabSks 230 MHE)s oot B8 (i fhe B0 g nal). 741

mxture is gubpaYULODIN 7S, e, at7dlaQdt (thopH$52.B8BN®Y e51), TI8e-1.6dctn on
m xture is sFit))sequentI y br ought’ back to ambi ent tenperature, poured
onto 200 g 6f)crushed ice and stirred for 15 minutes. The mediumis

then very slowy adjusted to pH 10 with a concentrated sodi um
hydroxide sglyti gg MfGethyl-1H-pyrazol-4-yl)pyridin-3-yi]-1-
25 azabicyclo[2.2.1]heptane hydrochloride (2:1) (Compound No. 1)

0.055 g (0.26 mmol) of 4-(6-chloropyridin-3-yl)-1-azabicyclo[2.2.1]heptane
obtained as in stage 5.1, in soluton in 12ml of a 1,2
dimethoxyethane/water 8/4 mixture, is introduced into a 100 ml round-
30 bottomed flask. 0.137 g (0.66 mmol) of 1-methyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole, 0.091 g (0.66 mmol) of potassium
carbonate and 0.028 g (0.04 mmol) of dichlorobis(triphenylphosphine)-
palladium(ll) are then successively introduced under an argon atmosphere.
The mixture is heated at 110°C for 2 hours, cooled to ambient temperature
35 and poured into 300 ml of a saturated aqueous sodium carbonate solution.
The aqueous phase is extracted twice with 100 ml of chloroform, and the
combined organic phases are dried over sodium sulphate and
concentrated under reduced pressure. The residue is purified by
chromatography on a column of silica gel, elution being carried out with a



15 conbined m xture is subsequently extracted twice with chloroform
and the organi c phases are subsequently conbi ned, dried over sodium

sul phat e, gpncentrated undgr reduced PRRSSERS0 e
370 ng of thwggﬁ/ilg&%owpound in the %grm of a brown pgmdepglwﬂ\q7gg

poi nt:' 70-72" C 201H NWR (d6-DVBO, 200 M) : (ngé tg H%
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g 23481 ﬁIH)et hi—@/ﬂiﬁ_l’@l cbm ot‘JH}j obtained in the base form (4-[6-(1-methyl-1H-
azabi cycl of zmigaq ﬁé}ﬂ%}'ﬁ "y dﬁ’]o%ﬁl)zsg'icét‘g Ebzgfﬁ‘?%@ou%ocq\%'eﬁ?fj & Og?g
(0.26 mol ) Hofdrddfieortdd yopgding tivo- 8¢livatbnte abilyyicdd{iri atitheptsahsion
bt d | ut

obtafnedoss 6 R30S Sybpy| ASFRL Al hiAally Sorslydoy ppor, 00530,
30 bottorred (BRUgkof the egTeaied pr@mqﬂﬁgolytamed in the form ofawhlte powder

1- net hyl - t 1, 3, 2-cl i oxabor ol an- 2-y1) - 1H pyraz. ol e,
0,001 3 (0 étlﬁ%@otrﬁ f@%?ﬁ
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successi vel ydi AHY 08 0ged, UnieB .G (Ar3H)) 3B0gs phidy,e3. 53483 M(wt, urte), iI2531-
heat ed 1]20é:6f or4é hours, cool ed to ambi ent tenperature 35 and

pour ed to t a saturated aqueous sodi um carbonate sol ution.
The aqueous phase is extracted twice with 100 m of chloroform and

t he conbi ne | odyhed over sodi um sul phate and
& @&&@8&@33% ft Rolép

concentrate re. The residue |s
chr omat ogr aphig- %Bancﬂma@méryltwl@@r?’- drirazahi &?‘ﬁr& i:&ﬁ}‘?ﬁataxsut
with a W 20061110699- 20 - POI/ FR2008/ 000137 mi xture of chl oroform

et hanol, Jand 5&%8?5232{% °®a bsp@( Slp%ta? r?erts f?lt]roda%c}ﬂ‘{t&' ér(p?nl round-

450btH
EEEZ?EOEEEEWhMG%&gW codipmisBigy0.036-ca(hBT oyobb [0f sRdiLinhéRt-an
n
hydr ochl or| 3@?@‘9 h %dpﬁc% gﬁ %?@ gﬁ@ﬁl ﬁgﬁ?g&%wmf ﬁbﬁ F'é% CHeen
T e e e
8 ptan ,I ta
L sl @cgoéﬁylg% eNtaei A
4H), 2.31- %Q%,c%eg( h6 h,ngz@_r(pjl -ffm bMaenfi3)  are then

446- (443 | - b

150. 055 g '( 55 éff@%ﬁm ﬁr%r% oahe. %@t Bttt HEBkE g,
m round- quOOOderf'J hskrs\,lrtdﬁle@t@@mblenptempelgatﬂlreowlugec( OitB74 Gl f
o gon has. baTTeIRaNEE g eplicinkd ool B 2,Satiffied R ik
4- (6- ch2®r opgriatiate Zojutipnl Thez atileyus p[wasa ls_.]emérpc@d 82 AYithed 0P anl of
stage 5.1 ofy cgff%gme‘th?n Oe%rt%gt?hegcgr%ﬂreglorﬁ‘éﬁldpt%sé%aéﬂeaméd%ﬁér A5l e

and 0.011 g
sulphate and concentrated under reduced pressure. The residue is purified

by chromatography on a column of silica gel, elution being carried out with

a mixture of chloroform, methanol and aqueous ammonia in the proportions
30 90/10/1. 0.04 g of the expected product is obtained in the form of a beige

powder.

Melting point: 109-111°C

H NMR (ds-DMSO): & (ppm): 8.05 (d, 1H), 7.49 (dd, 1H), 7.38-7.15 (m,

5H), 6.73 (d, 1H), 3.50 (s, 2H), 3.40 (br t, 4H), 3.01-2.79 (m, 2H), 2.69-2.35
35 (m, 8H), 1.78-1.42 (m, 4H).

Example 7 (Compound No. 29)
4-(6-(Pyrroldin-1-yl)pyridin-3-yl)-1-azabicyclo[2.2.1]heptane



di cycl ohexyl phosphi no-2' 0, N-di met hyl am no) bi phenyl are then
successi vel y added under an argon atnosphere. The m xture is heated

at 100C for \ﬁd’?b’@%ﬁﬂﬁ@é’é ed to anbi ent syenperature, piit/HRedowIddD Y

i nl of dichloronmethane and poured |nto 00 m of a saturated agueous

sodi um 25 carbonate sol ution. The aqueous se is e%qr@ ted twce
with 100 m ®B520cHIT0?mEpelaRé pyaﬁadlﬂﬁéscaéﬁﬁ ned® 5§ hESEe S
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109- 111C°1H : 8 éﬁgé
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2008{]I 3106?9 -R4aniPIHATR088/ 6A6d Bhed. BERAY {Ulghad amblcpnoénipytedolindene
| S adde 0 a,sea

4- (6- chlqgr oﬂ?g%ﬁisgesfﬁ? 1@%%3@@@%0[?%%%%1%]% Cﬁﬁe gﬁtaar}yg%%q%olumnge
5:1 of Exanqifesifica Thel, nélutian evdisg heatried aut M8HT 4 onixtBogf sChleipey.
to ambi ent tEopenaf Yhg l}éo%lé}hﬁﬂ)n f.rhtri’& P@dorﬁéné gspesre 52029¢ of

conmbi ned m xture 1s con nt r at er re uce ressure.,The residue
thus obt ai ndae expartedirsadygtis oBtRIRgd Bt thaiTeHN &F SrfeMRARYIHd pour ed
into 300 m péitiag :b@imrmgadzqqgeous sodi um car bonate sol ution. The

f‘ﬂ:eﬁ‘c’,mﬁiéﬁaﬂ@;ﬁﬁ BRLECy LISl moh0D, M, 4t € HATBIR08: (R0
concent r at ed. 4@+det8 (Ay @Id)uﬂe%-ﬁrl&é‘aréH) The22e44 (lue2is, 2130911f$%6nb§1H)
chr omat ogr aplhyt-)an'aLHﬁg}r1 ]sn(;rof silica gel, elution being carried out

with a mxture of ¢ m et hanol and aqueous ammonia in the
proportions 85115/1.5. 0.029 g of the expected product is obtained in
the form of }@!‘8 )p0| nt 119 121t 15111 NVR

(cl1l6- DMBO): (d 1 d 1H)
3.43-3. 28 (dl6s hlaéolg%*y Py"@ﬂw]-"z -1 'Bi% ]hf 1.82 (m

Lzlcl_)lzlzml _T_ﬁ 1.41 (m Exarr(pj)l e 8 (Corrpound No I62

2
(0. 66 ol ) CoticalPRAid &rdmdnEamRt RSl aﬁ%w%égﬁ%ﬁ?mﬁ%
his(tri phen&;hsitrqﬁmlmytpﬂbpphin&@baﬂaﬁm (Ightidoride areesemﬁS@B@iwemtyOduced

{ntroduced yadet 214N A % 255 Mol AUBSORELOTRLKT LBRlbrSeRPTE.8508

4- (6- ch2br o@ﬂﬁdnm@)gﬁé{@wak&bpmfbn@[ 9)-4-azakipiciolz - bbeaiansdobtained
stage 5.1 ofy, Ex Rip‘l’é 5O isBIBnMn @b metr abydredrafaan. Te

Fenper at L?e%‘i‘%u‘?@ﬂééwarﬂ?ém 2l geiivx gor B s SREERaIE AP T OBFRP P
300 m of agatedr aligf ATIHEOYS BEMBRIrEthehkotnde psatad iioin 30femaqofeaus
phase 1's saturated aqueous ammonium chioride solution. The aqueous phase is
30 adjusted to pH = 5 with a 1N hydrochloric acid solution. The organic phase
is separated and then the aqueous phase is adjusted to pH =10 with
sodium carbonate powder. The aqueous phase is extracted twice with
100 ml of dichloromethane, and the combined organic phases are dried
over sodium sulphate and concentrated under reduced pressure. The
35 residue is purified by chromatography on a column of silica gel, elution
being carried out with a mixture of chloroform, methanol and aqueous
ammonia in the proportions 95/5/0.5.
0.038 g of the expected product is obtained in the form of a white powder.
Melting point: 127-129°C



30 adjusted to pH =5 with a IN hydrochloric acid solution. The
organi ¢ phase is separated and then the aqueous phase is adjusted to

pH = 10 wi t lyyeoghosn s@edpnat e powder. _Phe aqueous pPTHFR20€8I00CH3Td
twice with 100 mM of dichloromnmethane, and the conbi ned organi ¢ phases

are dried owr te and e

ressure. The NER LR P8 (oY e 000 eH) kBl (i Hahy B L PutDor
silica gel 7eTZ|(d oiH)h8i (82 g&r(mi,étH o Bt70aR 133 (an, it (119- hﬁk(m ot or m
met hanol and aqueous ammonia in the proportions 95/5/0.5. 0.038 g of
t he expected product is obtained in the formof a white powder.
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"FI Br" denot obr of n| es a ydr oride
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1- but yl oxycar bonyl group. WO 2008/ 110699 | 23 -- TEtkie |
PCTI FR2008/ 000137  Iv t\Itr' n( ) Sal t

(thfluorornothyl)phenyl FICl 3-furyi



di benzaj b, clicur--4-yi quinolin-3-yl 1H pyrrol -3-yl HC 2

1324- 326 3-(trifitioromethyl)phenyl Br 2 : 1 155-157
WO 2008/110699 -23- PCT/FR2008/000137
Table 1

(1)
_ M.p. (°C)
Nol n|m| o R Salt (Melting
point)
1 1 1 1 | 1-methyl-1H-pyrazoi-4-yl HCI 2:1 281-283
2 2| 2 1 | 1-methyl-1H-pyrazol-4-yl HCI 2:1 271-273-
3|12 2 1 3,4-dimethoxyphenyl HCI 2:1 235-236
41 21| 2 1 OH - 191-192
5| 2] 2 1 Ci - 245-246
6] 1 1 1 1-methyl-1H-indol-5-yl - 186-187
712 2 1 pyridin-4-yl - 134-136
8| 1 1 1 4-fluorophenyl - 147-149
9|1 1 1 1-benzofur-2-y! - 164-165
10( 2 | 2 1 1-benzofur-2-yl - 152-154
11( 1 1 1 pyridin-4-yt - 254-256
120111 [ 1 quinolin-6-yl HCI 2:1 327-328
13| 1 1 1 4-benzylpiperazin-1-y} N 109-111
14| 1 1 1 1-benzothien-2-yi - 202-203
16| 1 1 1 OH . 170-172
16| 1 1 1 1,3-benzodioxol-5-yl = 256-258
17| 1 1 1 3,4-dimethoxyphenyl HCI 2:1 247-249




bi pheri 0-4-yl 1 4-iitilluoronethoni Thnenyl 1 4-fl uore-2-nmelhoxyphen0
bi phenyl -4-0 11H 1, 2, 3-benzolriazol -1-y11HC 1; 1

di benzop, a] thieh: 2 2 :1 4net hoxyphenyl HD 2 1

1. 3-beri zoxwpg)oq%-/ﬁ[ﬁag, , 1 5-y1 1- m’e?ﬁo- 1. 1-6pyrr gﬁjﬁf%‘k’&?Slé)Of137

13-fl uoro-5-thet hoxyphenyl 126

M.p. (°C)
No.l n | m | o R Salt (Melting
point)

18| 1 1 1 | 3-(trifluoromethyl)phenyl HCI 2:1 191-192
19| 1 1 1 3-fluorophenyl = 88-90
201 2 | 2 1 3-fluorophenyl - 102-104
21| 1 1 1 3-furyl - 279-281
22(1 11 |1 dibenzolb,d]fur-4-yl - 158-160
23| 1 1 1 quinolin-3-yl - 267-268
24| 1 1 1 pyridin-3-yl - 228-229
25| 1 1 1 |4-(trifluoromethoxy)phenyl - 75-76
26| 2 2 1 1-benzothien-2-yl - 176-178
27! 1 1 1 | 4-fluoro-2-methoxyphenyl - 169-170
28| 1 1 1 1H-pyrrol-3-yl HCl2:1 324-326
29| 1 1 1 pyrrolidin-1-yl - 118-121
30| 2 | 2 1 dibenzol[b,dfur-4-yl - 142-144
3| 2 2 1 1,3-benzodioxol-5-y - 124-126
32 2 | 2 1 quinolin-6-yl - 151-153
33| 2 2 1 1-methyl-1H-indol-5-yl - 166-168
34| 2 2 1 1H-pyrrol-3-yl - 152-154
35| 2 2 1 | 3-{trifluoromethyl)phenyl HBr2:1 155-157
36| 2 | 2 1 4-fluorophenyl - 107-109
371 1 1 1 pyrimidin-5-yl - I 244746 i




|
(N

M
1-

|
(

2- (C (Melting point)

4- phenoxyphenyi

Nb- BOC) pi perezwi e pyri di n- 3-yl

WO 2008/110699 -25- PCT/FR2008/000137
M.p. (°C)
Nol n[m| o R Salt (Melting
point)
aal 4 1 1 2 4-dimethoxypyrimidin-5- _ 104-106
yl
39{ 2 2 1 biphenyl-4-yl - 146-148
40l 2] 2 1 3-furyl - 335-337
4] 2 2 1 pyridin-3-yl - 118-120
42 2 2 1 |4-(trifluoromethoxy)phenyl - 120-122
a3l 2 | 2 1 | 4-fluoro-2-methoxypheny! - 148-150
44| 2 2 1 guinolin-3-yl - 160-162
45| 1 1 1 biphenyl-4-yl - 191-192
46| 1 1 1 quinolin-8-yl - 176-178
471 2] 2 1 | 1H-1,2,3-benzotriazol-1-yl HCI1:1 258-260
48] 2 2 1 dibenzo[b, dthien-2-yi HCI2:1 242-244
48| 2 2 1 4-methoxyphenyl - 138-139
50| 2 2 1 3-methoxypheny! HCI2: 1 267-269
51| 1 1 1 | 2,1,3-benzoxadiazol-5-yl - 139-140
soll 4 1 1 2-(morpholin-4-y!)pyrimidin- ) 296-227
5-yl
53| 1 1 1 1-methyl-1H-pyrrol-2-yl HCI2:1 248-250
54| 1 1 1 | 3-fluoro-5-methoxyphenyl - 95-97
3-fluoro-4-methoxyphenyt | : 125-126

s5| 1| 1|1




3.5- bls(trifluorornethyl)pheny4 8-nethoxypyri din-3-vyi
(N-(N: - EOC) pl perazine)- pyriclin-3-yi 4-fl uentpyclel 3-yl Mp.

(GO (Ml i NgcPZdHA1080d | uoT OPYri ai n-Jpyl 2- et hoxprhprR200¥0 61 37

M.p. (°C)
No.l n | m| o R Salt (Melting
point)
56| 1 1 1 | 2-fluoro-3-methoxyphenyl - 144-146
57| 2 2 1 | 3-fluoro-4-methoxyphenyl - 138-140
58| 2 2 1 | 2-fluoro-3-methoxyphenyl - 144-146
59| 2 2 1 1-methyl-1H-pyrrol-2-yl - 105-107
go| 2 | 2 1 2-furyl HCI2:1 292-294
61| 2 2 1 | 3-(1H-pyrazol-1-yl)phenyl - 135-137
62| 1 1 1 thiazol-2-yl - 127-129
631 2 2 1 pyrimidin-5-yl - 139-141
64| 2 2 1 1-naphthy} - 167-169
sell 5 2 1 2-(morpholin-4-yl)pyrimidin- } 189-191
5-yl
ael o 2 1 2,4-dimethoxypyrimidin-5- ) 81-83
yl
67! 2 | 2 1 | 2,1,3-benzoxadiazot-5-yl - 151-153
gl 2 | 2 1 pheny! - 103-105
69l 2 | 2 1 2,5-dimethoxyphenyl - 101-103
70| 2 2 1 4-(trifluoromethyl)phenyl - 135-137
71| 2 2 1 6-methoxypyridin-3-yl - 134-136
721 2 | 2 1 isoquinolin-4-yl HBr2:1 332-334
23l 0| 2] 1 3.5 HBr2: 1 226-228
‘iis(trifluoromethyl)phenyl |




2,4-di ffiethoxyphenyi 2,5-clinethozyphenyl 2-fluorophenyl

4-tri et hoxyphenyl 2-(trifluccornethyl)phen I Hér 2 : 1 310-312
2-napht hyl  ZeHl I40PYgddd n- 3- Vi - 27 - PCT/FR2008/000137
M.p. (°C)
No| n | m| o R Salt (Melting
point)
74| 2 2 1 thiazol-2-yl - 124-126
75| 2 2 1 4-phenoxyphenyl - 129-131
76| 2 2 1 2-fluorophenyl - 117-119
771 2 2 1 (4-N-pyrrolidine)pyridin-3-yl - 301-303
2aill 2 2 1 (N-(N'-BOC)piperazine)- ~ 202-204
pyridin-3-yl
79| 2 2 1 2-methoxyphenyl HBr2:1 239-241
) g0l 2 2 1 2,4-dimethoxyphenyi HBr2:1 198-200
i
81| 2 2 1 | 3-(trifluoromethoxy)phenyl HBr2:1 267-269
ol o | 2|1 S HEBr 3 : 1 256-258
dimethylamino)pheny!
83| 1 1 1 isoquinolin-4-yl - 143-145
84| 1 1 1 isoquinolin-5-yl - 176-178
ael 111171 Bl - 117-119
bis(trifluoromethyl)phenyl
87! 1 1 1 B-methoxypyridin-3-yl - 97-99
el 1 1 1 (N-(N’-BOC)piperazine)- ) 216-218
pyridin-3-yl
8s| 2 2 1 isoquinolin-5-y! HBr3:1 246-248
90| 1 1 1 4-fluoropyridin-3-y! - 108-109




4-f luorci pyridi n-311

152- 154

| 13- acetyl PhGRY3008/110699

103 1 :-(trifluoroirethoxy)pbenyi Hel 1. 1
41 2 147-149 2-fiuorobl phenyl -4-y1 n
- 28 - PCT/FR2008/000137
No.l n | m | o R Salt (MMZH,(;;:)
point)

91| 2 2 1 2-fluoropyridin-3-yl - 98-99

92| 1 1 1 2-methoxyphenyl HBr2:1 114-116
93| 1 1 1 2,4-dimethoxyphenyl HBr2:1 195-197
94| 1 L 1 2,5-dimethoxyphenyl HBr2:1 162-154
95| 1 1 1 2-fluorophenyl - 110-112
96| 1 1 1 4-methoxyphenyl - 160-162
o7 1] 1 [ 1 2-naphthyi - 154-156
e8| 1| 1 |1 4-phenoxyphenyl - 141-143
ag| 1 | 1 1 | 2-(triflucromethyl)pheny! HBr2:1 310-312
1000 2 | 2 | 1 2-naphthy! - 163-165
101 1 1 1 2-fluoropyridin-3-yl - 116-117
102| 2 2 1 4-fluoropyridin-3-yi - 121-122
103 1 1 1 |3-(trifluoromethoxy)phenyl HCI1:1 152-154
104/ 2 | 2 | 1 quinolin-5-yl . 147-149
10| 2 | 2 1 2-fluorobiphenyl-4-yl - 144

106| 2 | 2 1 3-acetylphenyl HBr2:1 284-285
107 1 1 1 3-acetylphenyl - 95-98




Sat ; VI P-

(Q©) (Melting point) 4-rnethyl phony3 134.-135

24i uor obi pttenyl -4-yi  153-155 quinolin-5-yl 129-131 3-nethorionenyl
87419 3, 4-di \f/vd’EHBé‘ﬁ%hgg 85-87 3-(pyr azg) - 1- Aptinn Py /grb808/000137

10

15

20

25

-
M.p. (°C)

No.l n [ m o R Salt (Melting
point)

108! 1 1 1 4-methylphenyl = 134-136

109| 1 1 1 2-fluorobiphenyl-4-yl “ 153-155

110 1 1 1 quinolin-5-yl - 129-131

111 1 1 1 3-methoxyphenyl - 87-89

112] 1 1 1 3,4-difluorophenyl - 85-87

113 1 1 1 3-(pyrazol-1-yl)pheny! - 114-116

[

The compounds of the invention have formed the subject of
pharmacological tests which have demonstrated their advantage as active

substances of medicaments.

Thus, they have been studied with regard to their affinity with respect to
nicotinic receptors comprising the a7 subunit according to the methods
described by Mark and Collins in J. Pharmacol. Exp. Ther., 1982, 22, 564
and by Marks et al. in Mol. Pharmacol., 1986, 30, 427.

Male OFA rats weighing 150 to 200 g are decapitated and the entire brain
is quickly removed, homogenized using a Polytron™ mill in 15 volumes of
a 0.32M sucrose solution at 4°C and then centrifuged at 1000 G for 10 min.
The pellet is removed and the supernatant is centrifuged at 8000 G for
20 min at 4°C. The pellet is recovered and is homogenized using a
Polytron™ mill in 15 volumes of doubly-distilled water at 4°C and is then
centrifuged at 8000 G for 20 min. The pellet is removed and the
supernatant and the layer of skin (buffy coat) are centrifuged at 40 000 G
for 20 min. The pellet is recovered, is resuspended with 15 volumes of
doubly-distilled water at 4°C and is centrifuged a further time at 40 000 G

for 20 min before being stored at -80°C.

On the day of the experiment, the 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 in the
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i 050 val ue, the concentration of conpo Pd whi ch inhibits 50% of the
specific binding, is calcuiated. 15 0 val ues of the conpounds
of the invention with the greatest affinity lie between 0,001 and 1

PM Compound No. ICs0 a7 (NM)
113 4.7
16 _ 9.1
12 ) - 3741
19 13.8 |

25 The compounds of the invention were also studied with regard to their
affinity with respect to nicotinic receptors comprising the osp, subunit
according to the methods described by Anderson and Arneric in Eur. J.
Pharmacol. 1994, 253, 261 and by Hall et al. in Brain Res., 1993, 600, 127.

30 Male Sprague-Dawley rats weighing 150 to 200 g are decapitated and the
entire brain is quickly removed, homogenized in 15 volumes of 0.32 M
sucrose solution at 4°C and then centrifuged at 1000 G for 10 min. The
pellet is removed and the supernatant is centrifuged at 20 000 G for 20 min



The experinental data for some specific conpounds are shown in the
20fol  owi ng Table 2. Table 2 Conmpound No, 1CF,0 ar (1M 113 41 16 9.1

12 37.1 10 &2982%7 ounds of the igyention werepgah$ershb'giodd197t t

recard to t respect to nicotinic receptors corrprl si ng
t he2 subunit accordthe net hods descri bed bY Anderson and N
Phar macol , 2094C. B8 pefltiisgaeovsresiand 'émoﬁ'POQQWEBfH?'Hg ReBolytrpgg3 mill

600, 127, 3¢, Nal @ol@ﬁfe%%femﬂlﬁ‘-ﬂlé’nﬂéé weepian 4802k i2¥emaeetrifuged at

15 vol umee. 8008 G0 mit rguee B S o St e ena CRERA T SR
atfor 10 m of skhe(tpfffy ecbatb are eywonvrdidgad ditt4R080 Gk foraR@min: dhe pellet is

cent 111 uged alo 205 Ot 20,110 I 20074 HI009S 0 RETLERARRE QBRL3T

at 4C no a Pol ytronrm
mll in 15 aentmmecba fmnyn@atﬂolqoecﬁmf@e bﬁlnglsoae@at $SQ°fen
centrifuged at 8000 G for 20 mn. The pel let is renoved and the
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doubl y- di st kli§gshdef ier3 asidmies aewuﬁerf usedl af this trfmbraneresuapen@'oacmee
bef ore P(?I nﬁ'\cutbo eod a? 4° C?%r 120 min in the presence of 100 ul of 1 nM [*H]-
cystisine in a final volume of 500 pl of buffer, in the presence or in the
absence of test compound. The reaction is halted by filtration through
Whatman GF/B™ filters pretreated with polyethyleneimine. The filters are
rinsed with two times 5 ml of buffer at 4°C and the radioactivity retained on
15  the filter is measured by liquid scintigraphy. The non-specific binding in the
presence of 10 uM (-)-nicotine is determined; the non-specific binding
represents 75 to 85% of the total binding recovered on the filter. The
percentage of inhibition of the specific binding of [®H]-cytisine, at doses of
1 uM and 10 pM, is determined for each concentration of compound
20 studied. The ICs, value, the concentration of compound which inhibits 50%
of the specific binding, is calculated for the compounds of the invention with
greatest affinity.

The ICs values of the compounds of the invention with the greatest affinity
25 lie between 0.001 and 1 pM.

The compounds of the invention were also studied with regard to their
affinity with respect to ganglionic peripheral nicotinic receptors according to
the method described by Houghtling et al. in Mol. Pharmacol., 1995, 48,

30 280.

Bovine adrenal glands stored at -80°C are defrosted, homogenized in 20
volumes of 50 mM Tris-HCI buffer at pH 7.4 and at 4°C using a Polytron™
mill and then centrifuged at 35000 G for 10 min. The supernatant is
35 removed and the pellet is resuspended in 30 volumes of 50 mM Tris-HCI
buffer at 4°C, and the suspension is rehomogenized before being
recentrifuged at 35000 G for 10 min. The final peliet is taken up in 10
volumes of Tris-HCI buffer at 4°C. 100 pl of membrane, i.e. 10 mg of fresh
tissue, are incubated at 24°C for 3 h in the presence of 50 pl of [*H]-
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35 dementia, MDI) or to cranial traumas.

The compounds of the invention might also be of use in the treatment of
motor disorders observed in Parkinson's disease or other neurological
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diabetic patients, varicose ulcers of venous insufficiency, or septic shock.

30 The compounds of the invention might also be used in the treatment of
inflammatory processes of various origins, in particular inflammation
relating to the central nervous system, pulmonary inflammation related to
allergies or to asthma, periodontitis, sarcoidosis, pancreatitis, reperfusion
injuries or rheumatoid arthritis.

35
The compounds of the invention might also be of use in the treatment of
dermatological pathologies, such as psoriasis, and in the treatment of
asthma.



WO 2008/ 110699- 34- POTTR2008/ 000137 The conpounds of the invention
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In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
30 intratracheal, intranasal, transdermal or rectal administration, the active
principle of formula (I) above or its optional salt, solvate or hydrate can be
administered in unit administration form, as a mixture with conventional
pharmaceutical excipients, to animals and human beings for the
prophylaxis or treatment of the above disorders or diseases.
35
The appropriate unit administration forms comprise the forms by the oral
route, such as tablets, soft or hard gelatin capsules, powders, granules and
solutions or suspensions to be taken orally, the forms for sublingual,
buccal, intratracheal, intraocular or intranasal administration, the forms for



By way of exanple, a unit adm nistration formof a conpound according
to the invention in the formof a tablet can conprise the follow ng

conponent s: mgz ypsbgaccording to the i nvention5gc8/ERS008/000137
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pharmacgytical ly acceptable salts or its hydrates or its solvates. -

36 - CLAIM5 Conpound corresponding to the fornul a %I) 0)
Compound according to the invention 0.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg
Maize starch 15.0 mg
15  Hydroxypropyl methylcellulose 2.25mg
Magnesium stearate 3.0mg

The said unit forms comprise a dose in order to make possible daily
administration of 0.01 to 20 mg of active principle per kg of body weight,
20 depending on the pharmaceutical formulation form.

There may be specific cases where higher or lower dosages are
appropriate; such dosages do not depart from the scope of the invention.
According to the usual practice, the dosage appropriate to each patient is

25 determined by the physician according to the method of administration and
the weight and the response of the said patient.

The present invention, according to another of its aspects, also relates to a
method for the treatment of the pathologies indicated above which

30 comprises the administration, to a patient, of an effective dose of a
compound according to the invention or one of its pharmaceutically
acceptable salts or its hydrates or its solvates.



in which: Rrepresents either a hydrogen or hal ogen atom 10or a
hydr oxyl , (Cl-C6)al koxy, (C3-C7)cycloal kyl-0- or (C3-C7)cycloal kyl -
(C1-C3) al kyl ene-0- group; or a heterocycl|oal kyl, aryl or heteroaryl
group; it being possible for this group @ﬁtionally to be substituted
by one or nore groups chosen from hal ogen atons or (Cl-Ce)al kyl,
(C3-C7)cycl oal kyl, (C3-C7)cycloal kyl - CLAIMS ( C1- C(3) al koxy,
(Ca-C7) cycl oal kyl-0-, (Ca-C7)cycloal kyl (C1-C3)al kyl ene-0-,
(C1-C6)fl ueroal kyl, (Cl-C6)11luoroal koxy, nitro, cyan, hydroxyl,
ani no, (Cl- C6)al ky+@nPeenbEOoHeSITndimtk ifealivimela (|
het er ocycl oal kyl , aryl , aryl - (C - Ce) al kyl ene, heteroaryl, heteroaryl -
(G -Co6)al kylene, aryl-O or -C(0)-(Cl-C6)al kyl groups, the
het er ocycl oal kyl 20group optionally being substituted by
-C(0)0(CF13)3; represents 1; mrepresents X represents 1; in the
base formor in the formof an addition sgt th an acid, and al so
in the hydrate or solvate form the cg § erello and o =1 and m= 2
bei ng excluded; the follow ng conpoun & cl uded:
4- (6-fluoropyridin-3-A-1-azabi cycl o[-2; nept ane;

] hept ane;

)a.l]heptane;

4- (6-chl oropyridi n- 3-y0- 1- azabi cycl/0[ &
3041- (6- bromopyri ciin-3-y0- 1- azah(

4- (pyridin-3-yl)-1-azabicycl o[ 2, 2, 1) hept ane.
(1)

5

in which:
R represents
either a hydrogen or halogen atom;
10 or a hydroxyl, (C4-Cs)alkoxy, (Csz-C7)cycloalkyl-O- or (Cs-C7)cycloalkyl-
(C4-Cs)alkylene-O- group;
or a heterocycloalkyl, aryl or heteroaryl group; it being possible for this
group optionally to be substituted by one or more groups chosen from
halogen atoms or (C;4-Ce)alkyl, (Cs-C7)cycloalkyl, (C3-Cr)cycloalkyl-
15 (C4-Cs)alkylene, (Cq-Cglalkoxy, (Cs3-C;)cycloalkyl-O-, (Cs-Cy)cycloalkyl-
(Cq-Cs)alkylene-O-, (C4-Cg)fluoroalkyl, (C4-Cg)fluoroalkoxy, nitro, cyano,
hydroxyl, amino, (C4-Ce)alkylamino or di(C4-Cg)alkylamino,
heterocycloalkyl, aryl, aryl-(C4-Cg)alkylene, heteroaryl, heteroaryl-
(C1-Cs)alkylene, aryl-O- or -C(O)-(C4-Cg)alkyl groups, the heterocycloalkyl
20  group optionally being substituted by -C(O)O(CHs)s;
n represents 1;
m represents 1;
o represents 1;
in the base form or in the form of an addition salt with an acid, and also in
25 the hydrate or solvate form;
the case where nand o = 1 and m = 2 being excluded;
the following compounds being excluded:
- 4-(6-fluoropyridin-3-yl)-1-azabicyclo[2.2.1]heptane;
- 4-(6-chloropyridin-3-yl)-1-azabicyclo[2.2.1]heptane;
30 - 4-(6-bromopyridin-3-yl)-1-azabicyclo[2.2.1]heptane;
- 4-(pyridin-3-yl)-1-azabicyclo[2.2.1]heptane.



- 37 - 2.Compound of fornulaaccorcfing to Claim1, characterized in
that R represents either a hydrogen or hal ogen atom or a hydroxyl
group; or a heterocycloal kyl, aryl or h L7eroaryl group; it being
possible for this group optionally to be’’substituted by one or nore
groups chosen from hal ogen atons or (Cl-C6)al kyl, (C1-C6)al koxy,

(G -C6)fluoroal kyl, (G -C6)fluoroakoxy, nitro, cyano, hydroxyl,

am no, (G - | kyl i r I < | {,no : :
het er ocycl ogf%yl , %‘?@P%ggﬁf @Eﬁh%@gﬁ%/@e@;% (%I%\,E}gﬁogpﬁa’ct%rrllzleﬁ '(S'-tth
- C(0) - (C1- c6)Rirgkyiesghisups, the hete.rocycl oal kyl group optionally

bei ng substi tajfRd sy dré§&h Bf kEBY3A atérﬁﬁr esents 1; mrepresents 1; 150
represents 1; in the base formor in the formof an addition salt

with an ali d,O"£hBYHPXY 9'RUPhe hydrate or solvate form 3. Conmpound of
formula (1) awcarthtagdyolo@ligi,nad/| or lkteaaylagloept 2ebeing BOsdible Rr this

t [ I d ;
R WA T i e
bei ng 25possinsiegéror athims grasup b ly(to titli-ed raaikyl,
or nore gro C I a r - , (@, - :

(01" oy  Luor gy G AR PRRSSHRTRD! Srors 'ﬁ?ﬁb&f@rﬁémwo or
het er ocydPoal #ft1-Calpiylaraing) heteroewsjedlkyli and. arvh&e ek oaikyienes hateroandy
- C(0) - (Cl- C6)al kel o@r-mgzgzcx-hg 101 JroGy s, 0@l KetbrdyelrIgRgrengidpyionally
bei ng substi tabed Mt 55”{@) (CHa)s:
n represents 1;
m represents 1;
15 o represents 1;
in the base form or in the form of an addition salt with an acid, and also in

the hydrate or solvate form.

3. Compound of formula (l) according to Claim 1 or 2, characterized in
20 that

R represents

either a halogen atom;

or a hydroxyl group;

or a heterocycloalkyl group or an aryl group or a heteroaryl group; it being
25 possible for this group optionally to be substituted by one or more groups

chosen from halogen atoms or (Cq-Cglalkyl, (C4-Cs)alkoxy,

(C4-Ce)fluoroalkyl, (C4-Ce)fluoroalkoxy, di(C4-Cs)alkylamino,

heterocycloalkyl, aryl, aryl-(C4-Cg)alkylene, heteroaryl, aryl-O- or

-C(0O)-(C4-Ce)alkyl groups; the heterocycloalkyl group optionally being
30  substituted by -C(O)O(CHa)3;

n represents 1;

m represents 1;

o represents 1;

in the base form or in the form of an addition salt with an acid, and also in
35 the hydrate or solvate form.



represents 1; mrepresents 1; represents 1; in the base form
or in the formof an addition salt with an acid, and also in 35the
hydrate or solvate form - 38 - 4. Medicanent, characterized in
that it conprises a conpound of formula<”") according to any one of
Clains 1 to 3 or an addition salt of this conpound with a

pharmaceuti cat.l y ddeeéipbaleing abadhcterizgids in ahaty dir @bepoisea 8 otoaipeund Sof

Phar maceuti c o)X I ! it .
compound of 17T TocBng il 35t br R 41 e ATRIAS o s
phar naceut i caldmpaigsepitatd phaanacedicaljy eaceptapleaaeig| raleo ¢ hygiage or a
conpound, andApls3e at | east one pharmaceutically acceptable

excipient. 10 6. Use of a conpound of forrmula (1) according to any

one of AAins 1to3in the preparation of a nedi canent intended for

t he treat ments.and Riawekcuttaloto@pbsitiorNthhractgived e tiedtaigesnprises a

ttack tt ' | ;. di f '
functtons el 6 a7 SRERRS B aoRbdeeaRy SR orhhear 158 or
nor mal agei neharmaPavkdalyanceptayadatbng hytmte drsosgivate, ot ihis compound,
psychiatric palkogk fSst Bﬂeﬁ.‘?ﬁ%fﬁ%%l‘]fic%ll?la%etgﬂa'b% SYAgkpre, to

vascul ar denentias or to cranial traumas, notor disorders observed in
Par ki nsod0s di sease or ot her neurol ogi cal di seases or anatom c

hi st opat hol og.cal 1d 8EKcon@hdirRbot Rrinig aperesdaiy taafd one of Claims 1
neur odegener %Iél?n %r?glp;srggg%?i;onoéf gurlnteldl%la%esn(%lire\tre%%lea'for the treatment and
prevention of detrimental cognitive changes; attacks on attentional

processes; disorders of the executive functions related to Alzheimer's

15 disease, to pathological or normal ageing, to Parkinsonian syndrome, to

trisomy 21, to psychiatric pathologies, to Korsakoff's alcoholic syndrome, to

vascular dementias or to cranial traumas; motor disorders observed in

Parkinson’s disease or other neurological diseases or anatomic
histopathological attacks related to the abovementinoed neurodegenerative

20 diseases; or multiple sclerosis.



