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WD 20081110699 PCT/ FR2008/ 000137 AZABI CYCLOALKANE
DERI VATI VES, PREPARATI ON THEREOF AND USE THERECF | N
THERAPY The present invention relates to

W@%ﬁ% fRYgeane derivatives, to their PCIER2008/000137
ndto el r therapeutic application. The docunent

_Y&S&E@%&iﬁ@@?&ﬁi%Lé’%%@%‘gﬁﬁé?é@%@xﬁ#@ BN THEREQR AND

of nicotinic recepsgrpHEREDMMN JHERAPYf use in the

treatment or prevention of disorders related to 10

dysfunctioning of nicotinic receptors, in particular

Thet preseantineéntiter velates stgsamblcyltﬂmlbam iddrivalives.s ta their
roducts for

ﬁfe%%trét?orf éH&é@Qﬁ% gﬁé?é%tl?@l E@@%’f. on neets this aim

by providing novel conmpounds which exhibit an

?ﬁé' ni WhchiRferf COWOOSIUB@’GQPAOV s defécﬁu@s ect 5x(pymsnn -Bf1)-1-

present 1 nventi on ouynds corres
azahibyainis. G alastane fﬂsrl}ﬁ%}!vgs(wsﬂcge@r? *panﬂr» Q%C;%ptms
BAd \WHiéh ar& of Osednties eiatment heprearehydm @@ellsandellsanedﬂjed to

aé oéyﬁgh Fﬁ@éﬂr&; I‘%%?@% C%(@é%‘ |n the central nervous

¢@3ted3) al kyl ene-O group; or a heterocycl oal kyl, aryl
or heteroaryl group; it being possible for this 30
roup optionally to be substituted e or re . ...
%h@[ﬁa%tl|£@0§’férﬁ peeehto fag @g@@%@%"@?%ye‘g lé‘Fng nicotinic
(égé ¢arscycl oal kyl, (C3-C7)cycl oal kyI (Cl- C3) al kyl ene,
(C1- CG) al koxy, (C3 C7)cycl oal kyl -0, (C3-C7)cycl oal kyl
WO 2008/ 110699 -2- PCT/ FR2008/ 000137
TR3-iSBriickyineets Bis a(f,bydidviding oalvilytgmpounds which exhibit

el LS o Sy, o amno

A subject-matter of the present invention is the compounds corresponding
to the general formula (1)

in which:

R represents

either a hydrogen or halogen atom;

or a hydroxyl, (Cq-Cglalkoxy, (Cs-Cr)cycloalkyl-O- or (Ca-Cr)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 (Ci-Cealkyl, (Cs-Cr)oycloalkyl, (Cs-Cr)cycloalkyl-
(C1-Ca)alkylene, (C+-Ce)alkoxy, (Cs-Cr)cycloalkyl-O-, (C3-Cr)cycloalkyl-
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het er ocycl oal kyl, aryl, aryl-(GC -C6)al kyl ene,
heteroaryl, heteroaryl- (G -C6)al kyl ene, aryl-0O or
-C(O-(C -06)al kyl groups, the heterocycloal kyl 5

B Sodh1688Y | v Peing substhlut ed by - e AERIbodiodu137
represents or 2; mrepresents 1 or 2; O represents

or 2; the case where n and o = 1 and m= 2 bei ng

1
d%aiCGeadllylene D+, hC+eb)uaraaiky o fotraludreatkgxex dlitiRle §yano,
]‘|1|¥61rc§>§/|1n,f | uogpiy, | di RERCHbaIkylaad! cy ek of 2dRCl-Ce)alkylamino,
REFOCKFIBRIHY | - 3.3 (Cr-GoalVIaRg: of beteragnybpt Ateroan-
{C4LG4 s@albyleﬁepgryl-id)'-ner&cfao)_-(ma(zs':)hikwgrcn[pﬁ, ﬂ?é ]hleesmlugyréoalkyl
- _4- L dLhin-o-Vl ) - Jl-az . Nept ane.

o B¥fiom it SulsBRE B SOREHS " 1  hent ane.

4 1epredends d@rd;di n- 3- yl)-1-azabicycl o[ 2. 2.1 ] hept ane,

= (B~ jgin-3-yl)-1- azabicycl o[ 2. 2. 1] hept ane
21?18@%% %&%%%g?,yl )-1-azabicyclo[2.2.1] heptane are

SIEPresssds il wridie document W95/ 03306A as

Hié BASO M Adind @8 TaRB M BdBbeihiexeudeatinds of
for J nore stereogenic

la (1) can c rise one o
%F&'@&'A%E‘BWPQQPS%TEP'W@ ‘one or nore asymmetric
ear ue(@-fajorﬁpyridiﬁiﬁsyl_)-daazaﬂi\mﬁlcqzi&ii]hieptatrime f or m of
enant . | ese
nant b ReYiaPes T ERAPEIABE Tndbtadetsr, o |
m x BuBelromapyeidinddnt)- -agabicycleik2 dileeptaner m part of
thegl L h-1C mula (1) can also
sl e Al L S i R AR
acids. Such addition salts formpart of the invention.

EQSTHtasgnlp%rﬁHtr§3q@g1 hﬁa?iﬁ?ﬂati}??-1‘}%§malt@@.af na¢Bwhiarepyndin-3-
e e [ u e salts of o :
g@gl’-g;%?lc@wz]’hqp&]aq%e purificati onggé"b?ﬁt'%ﬁyn&k'&yl)"l'
pgabiayilof2. 2 |Haptans mpodndbs(miridire8mi)- -azbpicyalogh 2 fidineptane
" . : ¢ a0
G55 4BLeil o1 llocu PO CADOSIOS3064, 14! Mol
sompaLeds. nanely in the form of conbinations or

associ ations with one or nore nol ecul es of water or
with a solvent. fSuch hydrat es and, sol vates al so

form .
pABt CHNPPWRAS (§f clermyla (ﬁncam&%mﬂ%(@nsf OFf {Rorg: stgLppgenic

tomesd,i wch as, for example, one or more asymmetric carbon atoms.
They can thus exist in the form of enantiomers or of diastereoisomers.
These enantiomers and diasterecisomers, and also their mixtures,
including racemic mixtures, form part of the invention.

The compounds of formuia () can also exist in the form of bases or of
addition salts with acids. Such addition salts form part of the invention.
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 (1) can also exist in the form of hydrates or of
solvates, namely in the form of combinations or associations with one or
mare 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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WO 2008/ 110699 -3- PCT/ FR2008/ 000137 - g-Cz, where t
and z can take the values from1l to 7, is understood
to nmean a carbon chain which can have fromt to z

SR0P20oalh 70Bag fOr  exanple, 4 -C3 is undgs /‘F‘@ddéf 00137

nmean-a car bon chai n whi ch cah have from 1 car
atons; 5 - a halrwgen atomi s understood to_nea

1 udriGe Whee dranez cendakadhevaluyesdron hiom is u'a%efstood to
al k)fheélrﬁ %UEa#tfonUBHéihS\hﬁi%ﬂ &4h RBG8 frorBat 1 at@ftboh idiems; for

O R A S TR N o
bﬁt)fl*amﬂsmkﬁlt:a/ribolntaiomsbutyl or pentyl grgups and 10
t he I I nea .

0  iBur e Bl A AR ehrBarofine or
def ipdideabowe; - an al kyl ene is understood to nean a
sat yahg ! ouge%rurgfergéﬁp GH&Hean U ¥ALRIREd Miedr &r %ﬁched

for “exa ene group, represents.a 15
i né’diph@ilc rouR BNEOR AMay tbes BIasien ashaxamales; of dhg methyl,

car l@@rmw abﬁﬁ'ﬁid iS@prop§X BRI isBbIBA, hhé' | 8t Edh@ngroups and

nE ¥ thyl'ene or propyl ene; - a cyc oa

und&?&1%%d to nean a cyciic carbon group. I\/lentl on may

be mmdalkorg grampié emdenstodthdo apedm@rogPHialkyd yatichltihe, alkyl
cycl C oups, and the |ike; 20 -

a fl9 8oroa Whﬁhllg%éndaeg{rﬁ%? b mean an al kyl group,

one adr aumleewe isy unaderstoatt mn_mmn whEaturatede lipean or branched,

Sub%wsﬂéﬂteakw ubpt lfer bﬂ&mﬁié)'ﬁ C1salk{1866 Qrbli®X¥picsents a
understoo

e o0
hyd 'BE%hoﬁtb@I%C Q divalant wgvﬁorgegﬁﬁgeﬁﬂtﬁot ét%&b% afoms, for
fl U@Raﬁl:plélh(?ﬁethylemehetl'%ﬂléria/dl-thWéthgreQemrl popylene;

Ur ekl R80T . Bt TR v Gt ob L s i ey
menbieomaday alseexendplesasf éfxarcpclepraﬁyl hemimmdylc |oyalotp¢ntyl or
O RS IR RB Y, B S 0 oo 1
meaf HHo tlﬁcuﬁwﬁtwdgﬂ@dpeaﬂo%@)ra IkyIngrase: v @@ more
and h}Qrcfg%hbé}arr@tarwmc%@% %eﬁ%ﬂb@ﬁtu’l@cﬂﬁ afRuorip@ atom
exanpl es of ary r ou of the n or napht h

o oBpIOToRlkoR S R IORH JayEeN AL AR OUB. Bkrommore

par hiyatdgensgtbmisasfachiof haaé mms@nbéhtutten b arfbieectom;

cyc! 'het%%’c%loaﬂ(rwrdrgbg erstooé) to mean a 3- to 7-membered
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
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, S8 or N. Mention may be made, as
examples, of the indolyl, furyl, pyrrolyl, thiazolyl, pyrazolyl, pyridinyl,
pyrimidiny!, benzodioxolyl, benzofuryl, benzothienyl, benzoxadiazolyl,
benzotriazoiyl, quinolinyl, isoquinolinyl, dibenzofuryl, dibenzothienyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,
thienyl, isoxazolyl or isothiazolyl groups.
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het er oat ons chosen fromO0, S or N. Mention may be
made, as exanples, of the indolyl, furyl, pyrrolyl,
t hi azol yl, pyrazolyl, pyridinyl, 35 pyrimdinyl,

E@ﬁ%ﬁi ZT% benzof uryl, bgnzothi enyl, PCT/FR2008/000137
3 9K/I , benzotriazolyl, quinoli nyT,

i soqui nol i nyl, dibenzofuryl, dibenzothienyl,
Amang dhg | Gorapeunds pf fotraulaafd|which o&r@zéugnept-maﬁers of the

ki8R 0 hbdlipzst ' | Ithé cdfpound
e B P QoD (S BBaT T DR oo sed eF 066 compounds

iRD008/ 000137 Anmong the conpounds of formula (1)
Rhiephegdrgs subj ect -matters of the invention, a first
conposed of the conpounds

b f ds i
%ﬁ?gﬁﬁgﬂ%ﬁ%ﬂﬁ%ﬁ%‘?ﬂ I§1505n;either a hydrogen or hal ogen
at amydraxyl grdupdr oxyl group; or a heterocycl oal kyl
B 4, SRELTEARIY ot B B bol 0.0 S4dhg SO i
graip opEanalbh ta hensubstituigeh byt @res asrMEe areyRs ieppsen from
gl i, (L Gdmes lcullon, Cocotpralo
SICHBra i Hots; anpehyaEoai AR Cofilkyiamino or
EEC@G&%‘IRMGﬁﬁWJ heten‘o,dycloathdé-a(rﬂlaﬂa)(ﬁih Ky)alkgiene, heteroaryl,
et er oar - r - - - S
B S oy e ETCa b beiReo s FERLR G DR prti Ry
bgingQUDsLBEB P8 -CHO)@{PHgents | or 2; 15 mrepresents
?xr@ reI%'enso Lfpresents | or 2. Anpng the conpounds of
or?ru a EI; V\E

[ch are subject-matters of the
MReSResHS 1P'sdcond subgroup of conpounds is conposed
8frepBentd epppounds for which: R represents either a
hal ogen atom nore particularly a chlorine; or a '
hydr oxyl group; or a heterocycl oal kyl group, nore

Anrdrige theardompoupylsr of ifotimyld @) whiigrerarei sybject2Batiersupf the
Rishinf 4, Sttt SBoFalf . of otk fibpiinds P Momsed of the
eempoondsfanwhichyr azol yl , i ndol yl, pyridinyl,
Bq.gé[;gslérﬂg qui nol i nyl, benzothienyl, furyl,

i benzofuryl, pyrrolyl, pyrimdinyl,
either a halogen atom, moré particularly a ch%)rlne;
or a hydroxyl group;
or a heterocycloalkyl group, more particularly a pyrrolidinyl or piperazinyl
group, or an aryl group, more particularly a phenyl or naphthy! 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
more groups, more particularly by one or two groups, chosen from halogen
atoms, more particularly fluorine, or (C1-Cg)alkyl, more particularly methyt,
(C4-Ce)alkoxy, more particularly methoxy, (Cs-Ce)fluoroaikyl, more
particularly  trifluoromethyl,  (C,-Cg)fluorcalkoxy, more particularly
trifluoromethoxy, di(C4-Cs)alkylamino, more particularly dimethylamino,
heterocycloalkyl, more particularly morpholinyl, pyrrolidinyl or piperazinyl,
aryl, more particularly phenyl, aryl-(Cs-Cg)alkylene, more particularly
benzyl, heteroaryl, more particularly pyrazolyl, aryl-O-, more particularly
phenoxy, or -C(0)-(C4-Cg)alkyl, more particularly -C(O)-CHa, groups; the
heterocycloalkyl group optionally being substituted by -C(O)O(CHz)s;
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benzotri azol yl, dibenzothi enyl, benzoxadi azol yl,
thi azolyl or isoquinalinyl group; it being possible
for this group optionally to be substituted by one or

WoRids/gjoege. more particusarly by one girieeoos Qo137
gr Oups, c osen from hal ogen “atons, nore particu

fluorine, or (C| C6) al kyl, nore part|cularly methyl
(‘(IPP%QEI%&)Q{ »nor e partlcul arly net hoxy,

(Fheresbhtgor gapkyl , more particularly
trifl uon%m?thyl (Cl C6) f | uor oal koxy, nore

PEPTeSH trifluoromethoxy, di(Cl-06)alkylanino,
nore parti cuI arly dinethyl am no 35 het erocycl oal kyl

Rt 3hn, FetnBauis e BB 1) ojEb el klbbpBmters of the

mv;entsomalcs) af kineersecondr subanotipc lﬂb@IVEy a géwlﬂylsubgroup of
. | !

Egﬁf@c i 2y GFReRTel ISR Ry XY e

paand evang Py 1.C( O - CH3, groups; the heterocycl oal kyl
group optionally being substituted by -C(O Q(CH3)3; WO

TR 4B dEeRUIds, Bl orndar (o dyci e STBEREERY S, o the
vantiondandf of dheukacdrnd smbigedumraboueh) ecfourtht tseibgrafp of
BBfnguBE K baApB0d: B i eraBans RGdgyP apove. a

r U I's conposed of the
@cﬁnﬁbmrdgartﬁrowh'i ch: n and mand o = 1. 10 Anpng the
conmpounds of formula (1) which are subject- rratters of

% i nvention an E t he second itgbgroug ; la (I
tion waydr Aastisilar bepadRaaMesg ods Ak formula 0
abigrogrosubjedct-mhiters: ofrthelfrd/emtienZOﬁam:é follewihg copnpdamridson
may in parti cul ar be made, anong the conpounds of
formula ( whi ch are subject-matters of the

i nvBnt i 04}[6 -Of-meikylf 0HHpyrazodrdednysidiva 8-yl]41-

Azabi Sye 4-yl din-3-yl]-1-
aZ[abI E:y iﬁ%wf@? @M%géﬂb y Ypyridin-3-yl]-
hvmﬁtw'ﬂw'@i’@zoﬂwi)paylmruswnsty|] .

azabl cycé NOASHENES
5-[.6-(3,

3.3 ] noﬁT[ﬁﬁ@nE I%xypég%gﬁ Qy)mgfrb?-gl]y ]i)zablcyaohcg qll]ncgnane
] naf- 5- y3- Enmzamc cﬂo@ @H‘%rﬁ)n 5-yl)pyridin-2-ol

(é chl 5 [E? 8P{I¥J'rc%yrﬁdm ¥> aza rcycl%fti 3[1?Ing’nélnta] honane

6. 5-[5-(1-azabicyclo[2.2.1]hept-4-yl)pyridin-2-yI]-1-methyl-1H-indole

7. 5-(1-azabicyclo[3.3.1Jnon-5-y1)-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

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-yiJquinoline

13.  4-[6-(4-benzylpiperazin-1-yl)pyridin-3-yl]-1-
azabicyclof{2.2.1]heptane

14.  4-[6-(1-benzothien-2-yl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane

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
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5
[ (1 azablcyclo[22 | ] hept-4-yl)pyridin-2-yl]-1-net
hyl - IH-|ndoIe 7. 5-(1 -azabicyclo[3.3.1

bi d
??d(_qpl” uor opheln)elyg Ipyr: glen§3 yl]-1- azabl%vr 3051000137

] hept ane
LR T 4 I hifuotametbyDplempyyein-3vizhi cycl of 2. 2. 1

] hept aneazétﬁb clof2.2. qhe tane
]5 noﬁ% E—i@-@f{l%goz n&zgg {}—ﬁﬁ%zgjbi yc%kfé %yﬂhgét%n% 1
] he2.- 4-5H§-(2flabrdgihenyl)pyridie-3iy]-1&Zabidytio]3.3.1]Jnonane
3 RS A gy
b| ow o[‘E- @(cllbpn@{bacﬂ@rmyl @ry) Er@z@btowc! 2.2.1]heptane
' em@ y'égflg}@kab% Eb 221 14Cy| ﬁ[d?n@ quitRhane 35
I d 2-ol 16.
o128 1 s lhanaouront 2415 e SnybsMcilr"q' Gz abi cyel of
i [22651.(]3h4°— %ﬁnﬂ&é’romethox )phengéljpyngm I3]yl}11- :
ridin

azabi cyaﬁ%ﬂf‘@gﬁﬂﬁ e% 2008111%/)699 - 6-
PC‘IZBZRZCEGEB Oﬂbeeiothm-Z-yl)pyrldm -3-yl]-1-azabicyclo[3.3.1]nonane

L i e @nbwgaw)bwa.ho@m V131

aza |cyc
4-[ 6- (3-34 YQM% y1] gptangi n- 3-yl | - 1- azabi cycl o[ 2. 2. |

] hexg, ane4_ GZPIH pyrrol-3- yI)pyndln -3- gl I-1- azabicyclo[z 2.1]heptane
E?%a J—géj-gayrpo%%nry 1 )ﬁ%&("lgm 3-y|)y1 Lze:llbicyé’i1 f2cé/ (‘d e[;:))ane

4 [3D. ( 3-8-(6-ydibenza[Hjdifus-dyyl pytidaeahi e 1-azabi2y@od. Bdinanane

o A G FEReeioxpl 5-yhayriding i {razabicyglol3 & tingnane

23.3%3- [ @[&(h@a&blcydo[a[&1mon 5-y|)pyr|d|n-2 yr]qumohne

] h t@ ék&b. ':1 QI}h gﬁn f2- ?Ij-(’]Lmethyl 1pHindole

4 {%'[quc -t va WHQWQ“H MW]'W [3 %ﬁpomanﬁo
azygy,cy d-@-R- flnﬂuc}rbﬁr&ﬁ by l|pyridin- 3—yl} -1-

51[?ngﬁ§}%§gzo Ej[‘,?g ﬁngn r%yrl di'n-3-yl]-1-azabicycl o[ 3.3

4 [36 ( 4-8-|8401- fh;ui’rophéhyi)gwiﬂ&nwfﬂ]pyalzdbmyﬂow 3-1Inonane

L R ot & Gl RDBIHIR 2y grdieycioia 25 fpeptane
] h&& anet-[61&2, Q—@Jmethoxypynmrdln 5-yl)pynd|n -3-yl]-1-
4 (6 (pﬂzégldygl'oﬁéﬂhéﬁ%éd' n-3-yl)-1-azabicyclo[2.2.1
N (G nighrot o gy by edabiyissd et o
3 3-01 J '50 Ypyrigirl-6- )ﬂ]l-1 -a3abiepeef8.3.1jnonane
'3%%6 [§ )g dlc&/@% %‘ of- %yf’)’kﬂ g’yblpylllc;’n3 1 ] nonane
] na@; 5- - {)agw- tidflucramethopy)plogrivlipyridin-3-yl}-1-
azabicyclo[3.3.1}lnocnane
43.  5-[6-(4-flucro-2-methoxyphenyl)pyridin-3-yl]-1-
azabicyclo[3.3.1]nonane
44. 3-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yljquinoline
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-yllquinoline
47.  1-[5-(1-azabicyclo[3.3.1Jnon-5-yl)pyridin-2-yl}-1H-1,2,3-
benzotriazole

O'II\)
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w
w
)]

T .
o T, <N
-

-(1-azabicyclo[3.3.1 | non-5-yl)pyrid
-1l-methyl-1 Hindole 20 34. 5-[6-(1
-3-yl ) pyridin-3-yl]-1-azabicycl of 3. 3. 1] nonane

1{@%r| f1 uoromet hyl yphenyl ] pyri @chrgRelobs00137
0

cl 1 ] nonane 36.

C
L LSRR e iyt v o1 .
-y

|) #240i qulg :yﬂ]h-oihaﬁéabl cyclo[2.2.1 Jheptane 25

c£/c$ i%—ﬁ—éne{tﬁe fﬂﬂ}%‘%{)%g&l%l?yﬁq Qeﬁ:}[ cyc?o[g 33 1]¥|0Lane
.(bi @{@{B'Jmethgkym}enytjppﬁdﬁnsﬂ yij-1-azedicycya] B 3. ndnane
?g ?ur)(/ 6at|,>|c&clﬂ[232 1 I]aepf—4 ¥I&Qyndln I2c>f|132’33 i I nonane

(1b@rmadyazn@[3 3.1 Jnon-5-yl)-2, 3 -bi pyri di ne
5 {6 | 4 'ﬂ % (TSF%*‘%'““%%9%"'“gﬁiy~fbyyi)pygdun i
o2 bR

5- [5?3(4 4 GlgT-ﬂ'uéihﬂEﬂH-@erbllQIw g»ﬁWnl-Ei-lyl] B- yl] 1-

bi I 5-(1 bi lo[3.3.1
Tnon & yiRiae 5 TBPpEmnol i ne 35 45, o .
g- t(ﬁ;é b|@[@(&ﬂudroyﬁWhodym::efhoy%/)gyrzldj?a&-alweycI o[2.2.1]h
]Eet4%'§bjlnlg ?gumollneﬂ 1-[5-(!I
aZ&bi c ﬂ30r0141rmﬁihosy@h%rpfif)pmdlﬁ-3zyl3]r|1} 1 H1,2,3-
benzotrla’g,@l, ﬁg@,@% ~7- PCT/ FR2008/ 000137

A Lot s+
5 [6 (4 -ambliwysiappeniheptanedi n- 3-yl ] - 1-azabi cycl o[ 3. 3.1

%ﬁ)ﬁoﬂv%rﬁé‘hwE)‘%%}’,‘){%]%)’QW“‘T'"P g@abl cyclo[3.3.1

] nonane azabkyclop3.BsHnaramrabi cycl o[ 2. 2. 1

]he‘@‘( S‘Lofz‘ﬂ“‘?'b%é* LR SR SRR

- azabi @Z@blﬂy h@ﬂ)@%e 53. 4-[6-(1l-nethyl-1

=]
—|_|m

“‘<
o —

NEh T 5
v T

-l>‘<

ﬂ’%ﬁﬁ%w%

%H

N 005 S

(JO-PU'I‘—‘O'IQJ 00_'—'0193
5

H g1 ol5-f5: gxl bri@mywhlmp?nw fE-yi‘)pyrl@]n-S-yl] 1-
azabi cycl o oéé Ereq

4- [ 6- ( 3-3ZPRISYEIe 1t'ﬂ%‘?@iﬁhenw)py.r.onn3y|] | -
az 0. cy G-fg-2-furyhpinédinBi¢l]-1-azabicyclo[3.3.1]Jnonane

61.  5-{6-[3-(1H-pyrazol-1-yl}phenyl]pyridin-3-yl}-1-
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-azabicycio[3.3.1]Jnonane

65. 5-[6-(2-(morpholin-4-yl)pyrimidin-5-yi)pyridin-3-yl]-1-
azabicyclo[3.3.1]nonane

66. 5-6-(2,4-dimethoxypyrimidin-5-yl)pyridin-3-yl]-1-
azabicyclo[3.3.1lnonane

67. 5-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yl}-2,1,3-
benzoxadiazole

68. 5-(6-phenylpyridin-3-yl}-1-azabicyclo[3.3.1]nonane

69. 5-[6-(2,5-dimethoxyphenyl)pyridin-3-yl]-1-azabicyclo[3.3.1]nonane

70.  5-{6-[4-(triflucromethyl)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
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55. 4-[6-(3-fluoro-4-nmethoxyphenyl)pyridin-3-yl]-1
azabi cyclo[2.2.1 ] heptane 15 56.
4-16- (2-fluoro-3-net hoxyphenyl ) pyri di n- 3- yI] 1-

gﬁpbbtfgt?f'g ?bgeg- 11 heptane 57g PCTIFR20081000137

['Uor 0- 4- nethoxyphenyl)pyrldln 3-y
azab|cyclog3 3.1 ] nona

5- [ 62( 2- fl dﬂ@Zsabﬂ%f%?z@pﬂ@ﬁﬁ%}d}ﬁ){r@.'m?:%dvrqwino'@ﬁ
azabscyctsqbq:a% Enshﬁﬂa@r@@n&ﬂyl érﬁﬁ]gynmm 21
H pyrrol - % i di aza |cyclo? 3. 1] nonane
60. 5-[ 6922 gﬁ @5?5%1BHVH%§ yI] 1- azabi cycl o[ 3.3. 1
] no'Mne 546-(tHafd-J-F)gyridin-3-yl]- 1-azabicyclo[3.3.1}nonane
az a T[-’gng J%S(Xﬁr%'ﬁﬁ%bllu@%{yf%ﬂm%%]}f -&z&Rcyclo[3.3.1]nonane
4- ['66.(t hbd&dP-fiopophsnyi ey ridiB-3-yil-1-azghieydeldl b Inopane
] hepyanes, (@323 abicyclo[3.3. 1]non 5-yl)-6 pyrrolldln 1-y|) -2,3- blp ndme
] noggégy{%&bdztyl 4%[’5 ((:11§azablcyclo[3%3 1]£on S-ﬁ) B SQ)()lpdem- -
]5 [ 6- (1 ol péRitineRy Idatbakydatil | - 1- azabi cycl o[ 3. 3. 1
no
89, 2. BB R ar xR P it -3 ipYIoiR R Alnprpne
30 82.abi 5yf64(B3ditnethooyphreayhpyridin-3-yl]-1-azabicyclo[3.3.1]nonane
5- 2, 13- []-1-
azg IgyCﬁéﬁigghqﬂ?ﬁ%ﬁéﬁEkg#me@yFéﬁ?qﬁgﬁ% cyZIL[s 3.1
] non- 5- yaZajeyaofdm3.2lngnpng 1, 3- benzoxadi azol e 35 68.
5- (szheBA[SQWdz@blbyélnBB1 néH-8 | ToyeidR-2-yB-fJnmonane 69.
53[2 }ﬁoaﬁwgﬂgtgﬁ§%a$eqxl)pyrl i n-3- yl]yﬁ azabi cycl o[ 3
5- {83 4- 445i(1azabivyeiold.2 ) heptyd-yDyyridin2-dligdduidoline
azapjcyc
noe P4t ArdpihRBRD sireprt AR s Bl dis o
8 85>CT/4=r(mxb®mtwmd‘n 3-yb- 1-az@t5cyqot2aaémw@n®[ 3.3.1
i=d
(B O e e R 0y 1
azabl cycﬁﬂtBCB"QI 1% bihgRtanes. 5-[6-(th
I7gzs>1 2- 51} gabiyBro 2| jhdptaz-ghideyedthbRy-2, 3 bipyeitae 5
5- [ &8-( 4- Iorebi Ak leraYicy a3 Jnqrt-A-wi- 20t BIRYTS B3 1
] nonane yllpiperazine-1-carboxylate
89. 5-[5-(1-azabicyclo[3.3.1]non-5-yl)pyridin-2-yllisoquinoline
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
94, 4-6-(2,5-dimethoxyphenyl)pyridin-3-yi]-1-
azabicyclo[2.2.1]heptane
95.  4-[6-(2-fluorophenyl)pyridin-3-yl]-1-azabicycio[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
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
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76.
5-16-(2-fl uorophenyl)pyridin-3-yl]-1-azabicyclo[3.3.1
] nonane 77. 5-(1-azabicyclo[3.3.1

) l'idin-| 1)-2,3" -bi e
200 (P b cyci 385 1 PETARED0E/G00137

]non-5-y|).-2,3';bi‘00£%idin-6'- , e
yl | B0er el eabicyaloredyllaer-51y)-Gofluoro-2,3-bipyridine
5- [1301.2-glg@io@wmh@rb'rhémwﬁHén?f)ﬁyddiﬂ:aaﬂpbi cyclo[3.3.1

., .5-[ B - di met h I d
| n 3yt SRR BB | nonane 85
5- {804.3- §45(  fazabioyelo[t 3y pdre-Syi Juyyidird2-y]guinblind -
o N s R A o
83.106.[ 51 -&-ﬁi&-@@zap‘@ygpﬁ?lg.z._11nqn-5-yl)pyrid|n-2-yl]phenyl}et anone
%h[e'mzi' ‘VJ? | %’I -%Fgfug:yglb? 2 .f’l‘?HéﬁlQi—WﬁyricﬁﬁQ-yl]phenyl}etha none
] he .4_13@ 1RtnPPepyRWitinrSnd - razabipycio[2.2.1}heptane
4- (‘ﬁimh%Eﬁ-m/-lﬂbdrdUmr%nw-)hﬂ)p’c}#iahi—BWLﬂEaia@cﬂclb[?@@.ﬂ]Héptane
86.,.4: {6z -bis(tr,i t h I o
501 51 PaBbi b SRR Duinolgs
5- (1Haz ab{@{@®mEgthoyphenyl)pyridin-3-yl]-1-azabicyclo[2.2.1]heptane
h 4- ! - =2 ,3" i oy jndi -

POl 418 R Oty NI b2 bohe
yl [ erklib-tE(Ayrazeisbylphenypyridin-3-yl]-1-
5-[5-( 1-%@%@&29[1’11133%@%- 5-yl)pyrid
i.n-2-yl]isoquinoline 5 90. 5-(1l-azabicyclo[2.2.1
] hept-4-yl)-6"-fluoro-2,3 -bipyridine 91.
b {Hiat antsibh da!drtwé.,&hé.tbrm “protective group” is understood to mean a

- -2 O[.Q= 243" - I n . ;
L0t e R, L LT RaRE, g rotect a reacive
finsjiena]groap.1syaheps arfydregi or an amine, during a synthesis and, on
lg1'ze[a€tl11%§ Ig?gﬁ,‘zfﬁgﬁé%ﬁfﬁg%tégﬁ%)rg%&g%' findndndl group intact at the end
ol the synthegisnEianXy) ps anyPreigativa; sroupg gnd also of methods for
Mtlb)‘\(??ﬁﬁzd@prbté&imt ape n inl"Protectiv% _GrOLipS in ?EDr anic
?witglpéﬁe ég%e_rnogp ary E)'p%ftiolnn(dgﬁx \MI%Q ¥ goh(s:,yf:nc(.),[r%éw' é';ork),
19%16- (4- met hoxyphenyl ) pyri di n-3-yl]-1-azabicyclo[2.2.1
] hept ane 97.
4-[6- (2- napht hyl ) pyridi n-3-yl]-1-azabicyclo[2.2.1
Tive permn eleamirgggroup” is understood to mean, in that which follows, a
ﬁ:}) 35{‘%3'9 f&ggqs@/ BRSHYLLAVEd flbRi A nibikediedhPBbif Alreterolytic
brncs With. departuieo ob st wjactisne RN JiMs @reus.oan) thus be easily
repfivedy by @rﬁ)tﬁerllg}dlﬁpgﬁﬁﬁgjt@tlﬁ- SLibstitutki)qn rezi\ction, Sfor example.
§’ ' 6:13é§s/wgagrct)uals Pé/,rforler;(énﬁyle,] halogens oran Uevared hydroxyl
group, such as a  methanesulphonate, benzenesulphonate,
p-toluenesulphonate, ftriflate, 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.

In accordance with the invention and in the case where n and m and o = 1,
the compounds of general formula (I} can be prepared by the process
illustrated by the following scheme 1.
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101. 5-(1-azabicyclo[2.2.1

] hept-4-yl)-2'"-fluoro-2, 3 -bipyridine WO 2008/ 110699

-9- PCT/ FR2008/ 000137 102. 5-(1 -aza bicyclo [3.3. 1

] fl uoro-2,3 yrid ine 1

mzﬁwbt rié?? uor onet hoxy) pﬁggyl ) pyri di n%TIF]RZ.LDOSIOOO”T
azabicyclo[ 2.2, 1 ] heptane 104

gL f[Q;_Cpmpgingg, @@{(pra‘p.ga AI1} is reacted with the ethyl bromoacetate of

g@h@r@l Frorivid '(ﬂl)nmzmti‘:hdl'ﬂlmnﬂépré@e!ﬁs195(01—04)a!kyl group in the
Ipﬁgge 19 oJfla rob| phe ﬁt@Y% pq\ilgﬂaqp@ylam@e in order to obtain a
Tofripdund( bfagaberalcfmhmls GIVI) nofrheb-pdrpgenation of the nitrile
{u %oﬂg] p@%ﬂé %l @E@P%P%dﬁ@g? hatmosghelr? pOf bgtween 1 and 6
|aﬁmgsphq=r,§a|seinyth}eepmwne ofla)gzatalyst such as, for example, Raney
(ﬁé gdr@délygapes ohgg ?ﬂggpggéflf})gﬁwaai‘é‘s' w&'ét{drapé’und of
|9|$ @I melu éz%ﬂ%f@ﬂ%?%d bym I?%M%@Qeﬂb 51‘1’ 35 for example,

ﬁtl'{n5m( éluﬂﬂﬁlbhﬁhgbﬂdila  lesult in the compound of formula (VI). The

h 110,
EBFRc S on L BT ofvedk 1'% dormogung, of ferrmyla /1), for
]ekept;ﬂmm tHelpresence of concentrated hydrobromic acid. The compound

gﬁ ﬁ&ﬁtﬁa‘t‘/ﬂg d tl’%%’&‘?r%' BNE M dlurt With 26888 P ¢Ch9k8dium
ga [tgnr(age (ipyardento abtain a w@ﬁgpq.:@grcpfdpﬁnglaﬁ/]l Un The treatment of

] ﬁﬁé\bécﬁ'ﬁﬁblﬂ{c? for 1d2RbIRNRitA Sphdsphidils Elli‘loﬁQé' Pasultst fif the

GRmRouRar W@as@%ip&h%ﬁg%%gﬂﬁago ARENSE) TorBHEL () can
sal_asequentlyfhmptepanedzl fomno dive cetrcﬁmmt@‘ foydulax{iX) acca{méng to
Ak Mg kBl o BREGE KiRBTh siEart, PEerb o Tor BRERpI

endwitb hnronh:ea@sl raffesnela RxE(QH s irowhiohoReistas, definedips the
géHel%!I Sﬂ?)rn?ula }phﬁdt'hef Pfese@a{:é?tcﬁcé ';i%ﬂaalﬂﬁln %%Pél%te%ﬂ gRample

re gl ven in
B'lpé"‘enyl@"@éﬁhiéﬁ)ﬁﬂ"ad'%d Edi tion (John Wley &

Sonﬁuth@&empbl@m ¥pfdtnula RALin WRichR id 85 Mefihéd¥n tHe general
S, erstood to ne hat which follo

Brdihs i iR e Sie3%ct ot BBt oF 15 sttt Baky 18 Bharhple

sadiurt hygn@e hiet ar sdlyéntc fOIbeﬂdmpié klirdethiformamide, agr without

%&!)I@él{)f on pair. This group can thus be easily replaced
ot her group during the substitution reaction, for

exa‘mih @ corgpeind ebfdmnylayReldpin whieh R i azgefipedin the general
f&)"f‘r'n%%egf n?'ﬂhéaﬁré?,%hb%%tf a%hdied F&’@Qarﬁﬂe%ﬁﬂﬂﬁn tSHEHAME of a

met hanesul pno enzenesu
paltasliyrereatalysh Jaaexample fnaéiaaluna(éléta@ﬁéateaﬁadtcpfea ligoed, for

Mﬁplbe;ad@fyclbﬁ@xylﬁaosmﬁm&(ﬁrmdrrﬁémymﬁﬁé)d“@ﬁeﬁwel r

P e‘gz%h %tsltgrg]ngdsedgnva%ve o? formula%%n[e(ﬂ-lg)chs]a, in which R is as
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 chioride and of a
paliadium catalyst, for example tetrakis(triphenyiphosphine)palladium.

Scheme 1
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Organic Chemistry", J. March, 3°d Edition, WIley
I nterscience, 1985, pp. 310-316. 35 I n accordance
with the invention and in the case where n and mand o

= édw{gg? ounds of genengl_ formil a (PcTFR2008/000137
M’ Bme process illustrated by the follow ng
schemre 1. WD 20081110699 -10- PCT/ FR2008/ 000137 The
corpound of fornula @) is reacted Wi t¢Ht he et hyl

br oimdacet ate of gen ormula (I11) @ ich R
represent s aIQCi-C4)aI ro od_the plesgence o
base,n._sueh Lithium di7 i et

[
obtain a <co Osk4 gene al Nr mul a (1v).
hydr ogetiati on of the nit iy functional groul§y under

a hydrogen at nosphef'® of betyween 1 and 6 a?no pher es
in the presence of a catalys such as, for &anpl e,
Raney nickel, provides a co@rf)ound of general flormul a
(V). The conpound of general fornula (Vkus reduced
by a reducing agent, such as, for exanpl g i thium
al um ni um hydrice, tdgo in the conpoufd

formula ( The 10 ¢ § armul-a—( OH
convert conpoun a (vl), exanpl e
in the ence of concentfatgd hydrobrom c act The

of formula (VII) TH reacted in a basi
medi um Wiy a base, such asagedi um carbonate, ¥h
order to obtain a conpound of formula (VII1). The
treatnment gf this conpound, for exanple with
phosphorus oxych|oride, results in the 15 conpound of
forniula ( >~ The conpounds of gg: formula (1)
can subsequenyfly be prepared fr¢m tthe conpound of

formul a according to any known to a
perso led in the art, s s, for exanple: -

wi th boronic acid of fornmul OH)2, in which Ris
as defined ®n the general fornulga (1), in the '
presence of a palladiumcatal yst, for exanple 20
tetra kis(triphenyl phosphine)palladium - wth a
compound of forrmula R H in which Ris as defined in

e 888hAke Wil 4! Avérton irfiieheaser wRsnee and mbseran o = 1,
LS50 T P o E i e
gﬂﬂevenmpou%dsZéfggpngadﬁ)égf%ﬁ'&fo PRePTBAY (oo e process

S ; - MdWing sthepsipad of fornmula R-H, in which
Qﬁpéﬁgfgd flhr?e (?nn?he general formula (1), in the

presence of a base, for exanple sodiumtert-butoxide, |
ofrh@ compound of formula (Il) is reacted with the ethyl acrylate of genera

formula (X), in which R4 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
(X}). The compound of general formula (1) is subsequently obtained from the
intermediates (Xll) to (XVI) according to stages analogous to those which
have made it possible to prepare the intermediates (V) to (1X) as described

above in scheme 1.
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pal | adi um catal yst, for exanple palladiun(ll) acet
and of a ligand, for exanple P i state
2-di cycl ohexyl phosphi no-2' - (N, N-di met hyl am no) bi phenyl

- t nnous deri vatise of fornul
M@M@ﬁ]s, Unwhi oh A2 s as 30 dafd HERA008/000137
general formula (1), in the presence of a palladium
catal yst, for exanple Scheme2

bi s(tri phenyl phosphi no)di chl oropal l adium - with a
conmpound of formula 4—| in which Ris as defined in

t he qﬁlperal formula [P), in the presefide of

n- butg '\thi um of zin1 | ori de@and of~a=Ppal | adbum
catal ygt, | for jexampl e N o
t et r ak¥ e 10S i | | adium= 35 1 %o
20081110@90 ZTY - RPCT / 000137 CHy i
9N N/ O NORPC By I-RL ENOO (II} H ) O
RLOM (lIV) CH3 O()—IH@I\{xgir OH NN NNR @dll)
(MI1) (M) C e 'NIN NN (IX (I)
GH
o)
y \ OH HO ;\
D el N o WA OH
N HN HN
(Xv)
OXV)
- D)
[#1]
= R
HN /l
T =~ N
N e g e =
N

XV "

The compound of formula (I} is accessible by methods described in the
literature, such as, for example, in the document WO02004/111031.

In schemes 1 and 2, the starting compounds and the reactants, when their
method of preparation is not described, are available commercially or are
described in the literature or else can be prepared according to methods
which are described therein or which are known to a person skilled in the

art.

The compounds of general formula (1) corresponding to the other values of
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,
is the compounds of formulae (lIl) to (XVI). These compounds are of use as
intermediates in the synthesis of the compounds of general formula (1).
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In accordance with the invention in the case where n
and m= 2 and o = 1, the conpounds of general fornula
(1) can be prepared by the process 5 illustrated by

schene 2. The onpound of f
\'QS %@ﬁ’@@% h the et hyl cg’yl ate of ger?gﬁrﬂPg?pUUMN
in which R1 represents a (C1- C4Za|k gr.oup,
ﬁmeanrceliafnecsu{:fect-mm& theibrventormis thenn rmeﬁ'%ﬁégwto
obtaln 3 c?npound Ff general fornula 10 (XI) The
nmpound , o eneral f I 1) i b
Sheafalening GHAMALS Ceeerh Ine PRI SLS0RE jompounds in
%@:@@fdé‘nﬁ@ with Sheafentionl Toese hetxarrt;:h@s arevmiot limitiry end serve
p pare .t he -int
Pl 1, fRlele th préshbl iehbolh o' URRES sa5rte: bigounds
Men PBraEReROAHENIEE reahionthoge lyiven inthe firsbcolumin 9f the

?&H@n&i&ﬂ]eda ‘E@Cg 1{-,&' cﬁggj' L‘?\‘ :§t"d&\t_‘.|r%§)ar9 fh}é‘ ddl Iprt*)perhes

Eksome capnpeunds acqarding te the jayentionarg "H:ﬁ ound of
formula (I1) is accessible by nethods described in the

literature, such exanpl e, in the docunent
mm&%empqwiﬂﬂe%s 1 and 2, the starting

GOMRAREBR yeIs[3i ¢l narnsiv)hyridinkdol t hei r
1.1  Diethyl 4-cyano-4-(6-methoxypyridin-3-yl)heptanedioate

2.775¢ (18.73 mmol) of (6-methoxypyridin-3-yl)acetonitrile
(W02004/111031) are introduced into 125 mi 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 ethy! acrylate are added
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
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 aqueous ammonia in the proportions
90/10/1.

7.981 g of product are obtained in the form of an orange oil.

"H 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 '

1.999g (5.74mmol) of diethyl 4-cyano-4-(6-methoxypyridin-3-
yheptanedioate 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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met hod of preparation is not described, are avail able
comercially or are 10 described in the literature or
el se can be prepared according to nethods which are

c' ein or which are known to g ﬁ:@?}

‘1@ #6@%6@ art. The coan"bd'ounds of gener 08! 00137
(1) corresponding to the other val ues of n, rg n
atpaspbereshohi mdrogon aabGhG dar & ht Aed pﬂl@@eé@@ge through
M@Hé@.@@ué{'@arﬁ??ﬁﬁ?&hé Qctﬁldeﬂt iibcﬁé’rhdvm Hyo evaporahon under
convenfi ona et |

RRAuGA e SBus i ey Cbea s PuRfiel BY CheSTRDSERERY on a
Aohirhe of s;uhjaqg?él glatibrbelig thaiddnoetnyitiom, mademer of a:fgjoutodorm

A0 AR, Sho 4o ReShivoniaCi rd B ATBAY M gY. o provie

23t gedithke desired compoynd lie hesfoom afteevellvwwaxds of

H VSD 1 %@6(%911—637 55 (dd, 1H), 6.80 (d,
5@%%%@%%@%@5 Inggiaﬁse Baod pocsha e el g

xgaahesHyesgr ibgHHhe preparation of some conpounds in
accordance with thé invention. These exanpl es are not

limting and serve 5 only to illustrate the present

M0® ent3-[3%(6-NMethaxyyynidine3-yi jpipextipdyliprapared-oln
brackets in the titles refer to those given in the
first colum of the following table, in which t

Sha g dI7.58 mimaly ok st B-[366- me}mwvn@mo%t)tﬁ-@&oplBefldin -3-
| ﬁﬁ@g@%%ﬁ;ﬁé&gﬁdﬁﬁgetpﬂ e dofUtRIML iPA281M8l of anhydrous
LA ab oo e T GoBGer ISR nhestye iig a 250 m
Eb@idll;t;tsténﬁﬁéﬂgsi?(? [(:¢4 6"93(75)8 ol ) dif tithiayl 9lbmijriiamedidoisiecare
BBk, P Spuist, AReSIH Fefling: mdyre s, substmeyoSTed ot
amblemtt temperatire rfoo3]J‘Eﬂ.lrai The mmtqrar:awbaequeiﬁ!yt hydrelysed

Wt SARafla LAHBLORbHRRT Lulirask RSh, MedEORRuan celie
aBeRaneEyiratechuHia redhesd BERRSHGh Thedamdud ab amqgiulgmunfted

d?ﬁ(f)llnb\ib Shﬁgn@c&hn{rﬁﬁ s&ﬁ@a |elutm’n @élhwca@ﬁéd/ bat with

opw se on nmed
@@q Ol Biptenold RSHesS AT TIANR i the fypagrtions
90/ 0] t@ﬁﬁrotlme 8o (?Jbﬁtmdesifmbemmatlm irutraeformeoiua gellow
ressure. The residue thus obtained is poured into a
urat ed aqueous ammoni um chl ori de sol uti on and
SR INME @2DClyi 280WIHR): & (ppro): ohe4 HdnéH),Tha7 (ddgéH)cG.S? (d,

d ,
SRS S (ST ZD 2 11 s
2hb, 2.804rQ18é (BhBA)ned is purified by

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

0.100 g (0.4 mmol) of 3-[3-(6-methoxypyridin-3-yl)piperidin-3-yl]Jpropan-1-ol
obtained in stage 1.3, in solution in 5 ml of aqueous hydrobromic acid (48%
by weight solution), is intfroduced into a sealed tube. The reaction medium
is stired 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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chr omat ography on a columm of silica gel, elution
being carried out wwth a mxture of chloroform
met hanol and aqueous anmonia in the proportions

?@bliﬁohm'?e@é’gl g of product 1?re obt ai nedwﬁ:@@qugmy

an orange oil. 30 "H NWR 200
2§|)745(o|o|1 ,671d H, 4.00
MP"*QQHPOW@, P°C 2.55-1.97 (m 8H), 1 14 (t,

BHNMR 8,00 MHz): § (ppm): 7.88 (dd, 1H), 7.51 (d, 1H), 6.80 (d, 1H),

k %%r»e% (8 B B LS BRNBPARE 5 m. ),
4- cyano- 4- ( 6- net hoxypyrr di n-3- yl)heptanedi oate as

318 o 31 -hPabiegBRord 3 tidh: S thirlinidiof iofoaiindt By
t he presence of Raney ni ckel (O 1 eq.), 50in water.

I i rrad .
ﬁygsﬁl %{% Frdl) L e 10001 by Fﬁb&r'&gyggy”py”d'” 2-ol

ol cbtaiged Whstegen f4| | tﬂer%ﬂutﬁn oF[]gH14 ml of
dhiaroforacand éamhih of andtdrnaarsoint®tfuced Imooseds50ynl round-

BuRARRLA S oEF P, A DA Sald o 8 e, one
e reactigal mixtunet is ainted alg8Q°4? fore2l houts. Wilehreadtiortrobture is
ShLESURHAN e fhydTHRRTR) AR TBlBERIIRD polfed Mo o
aeeaﬁaélag demngr) and exiragied rt\orcrh \@srrh ahksaémfpa'w A organigpRases
afDEbBbindf) dWEA)oved soaM suﬁ)hé% (fiterddhnd €ohlekbidsted under

?}%@egé)regé_ﬁre g%g%eggge%@&ssob%rﬂ c]_% thJrca)% @owﬁm ether

o BEsultt aftHfiltratidnlar®) drying, in 0.813 g of the desired compound in

g‘%@iﬁ"%f%&’g@w& P“op 2t¥| I) pi perdi n- 3-yl ] propan- 1- ol
Meﬂtmq@iﬁ’éﬂﬂw)gﬁy@ di n- 3- yl)/) 6- oxopi peri di n- 3-
R G o R R

{hilFHe3 OB -3¢ (EhSHEne. Oehfér(B @8- i nto a 250 n
round- bottoned flask. 2.876 g (75.8 mmol) of lithium

| unmi dr| de ﬁﬁ added portionw se and the
E@@ﬁ?—ﬁ AdNO-Alhsequent Iy stirred at  ambi ent
S-QGMIIampmdm—3—&|hb4azabrc'§mo[rﬁ.3.tl]n@naime subsequent |y
hydrol ysed wi th a saturated agueous sodi um sul phate
solution, filtered through celite 20 and concentrat ed

19dé4.59 éﬁﬂ]@b)dOfp5d§sﬂﬂ@icwlt&3r3eﬁhdafﬁ-ﬂﬂﬂﬁldﬂeﬂ -¢lsobtained in
Bxamblef! 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
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
compound in the form of a brown powder.

Melting point:245-246°C

'H NMR (CDCl3, 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), 1.82-1.63 (m, 4H).
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by chromat ography on a colum of silica gel, elution
being carried out wwth a m xture of chloroform
met hanol and aqueous anmonia in the proportions

9 ° de 1.80 of ~t he desired

%6%35}%’ y\é: | ow Waxg 2801H NI\/RSI(CDCFS:.”RgBﬁﬂ?%m:W
S (ppm: 7.94 (d, 1I—I),737(dd 1 H), 6.57 (d,
HExamplg J €Comppung No. 3} | 2H), 3.12-2.70 (AB 2H)

255[6 (@t4 D%‘glbth@x}ﬁhé;hfl)@rlmgﬁhﬁ g|]21I -]ai.a?;I IELd[gBo?]ﬁonaheﬂr
hb&#b‘%ﬁ'ﬂ 'ag)(%e’&p(l 2) IOo 100 ()o/. 4p¥rm)|) of

3-[3- (6|nethoxypyg|d [ P 3- yI)pl pe rlﬁ in-3-yl] propa
op- 055 J0LE S P iopyin Gy Tl I3 8 Thpnane
i ebfamediuExample 2, ia soduticrdint bl ofiael .2 meﬂmxyﬁﬁtﬂn@ﬁwater
3@/4 Snijbure m%&j'c% fnrﬁgl 421 dtPH Srou?ﬁalb%ﬂ%%éa ifaski 9.106 g

r
br ought ent te eratur

c tthe8 mengb eaf &ﬂ@imﬁﬁw&%@w*@%@[}% aCithe Og&dptﬁ%@mol) of

r gsiaddmim s di saMonate i N nBhdanol o4 gvapo(@08dnmwl)ice  of
ress d,.tri uratedfromdl

e{JwE[orOEﬂaﬂHéﬁ%nﬁph%ﬁ AurepAltalindl o oifgh " SyRpsavely
diegiodeded umdenad argoh aémbspimeref The miature psyhaeted a1 10°C for
TR, A 9t v o ¢
1sgturates1aqu|eoqs-|)sodmrgocsqr@ong@ so[qg:oe5 1€ AQURRUS 2p|yase is
ef’t?‘aét%d @\'{“&% witf 4160 & 6Wch%?95>fon¥l 3ZndL- O’Icﬁé étﬁ?nbﬁié):i oPganic
( PRRAFRSUALD ggel %/ver%opyurg %nglgq n%’ﬂii ’:%blger'ltrr]ated under reduced
5 pleds(ire. THuTRawiORY |9 puulﬁif%d by rmh&amhﬂquaplw oR 2 ocblumn of silica

glrioﬁjtomrﬂ g?m& rbpg irﬂ 7 ﬂwﬁﬁfeggf %\r/\lgbtr%fro?ms PhéthbRY! and
mqwendm:emmmma in tlémmpontlouac%lm/ﬂoffmnwnﬂom obtninad in
Othe?8. 54 yIuml ) of rapdi um ggr[é(w%t n?étﬁo%ﬂﬂ'fé‘ﬁy@ﬁ?n ihIRRy1]-1-

reaction mxture I's stlrr

r ezahicyiolRi 3d Incgang) is aeRrtachia %%h&gw!%ﬁi@kw gdding two
ae?g@tbpgf ?gﬂﬁékgmera@%f@% 's%ltﬂlo?l m(@gngy gﬁ istpropyinglcohol,
phgedrit LANG, dFaER n@athvﬁnet%n RS s EXBed product is
;obfeﬁeeﬂugahdfmmgea:yeﬂm dwdttfr_t15 rtedgc?d prgssuLel
e.resi au 8) al ne 'S rrturate rom I et
p‘ﬁglﬂg Q%nfg‘é%ﬁb\ gfter filtration and drying, in Y
0'HB NI (dé-DIMIBOYeS (prev): Eobip (8)ridH )i if.84-RE0f ,mgr¢)f. 701 (d, 1H),
WRigb&sPSIEIES 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)
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 ml (20.25 mmol) of lithium diisopropylamide are introduced in 22 ml
of anhydrous tetrahydrofuran in a 100 mi 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 5ml 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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Melting point: 191-192C 1H NMR (d6-DVSO, 200 MHz): 8
(ppm: 7.89 (dd, 1H), 7.41 (d, 1H), 6.65 20 (d, 1 H),
3.70-3.34 (m 6H), 2.70-1.83 (m 8H). Exanple 2

e
(SWPoropyrl 2.‘“ n-3-yl)-1- azabl cycl o[ 3. Sprfﬁ%ﬁg\%%mEg”T

o

(4.59 l)
ST Seactrumeribis is thamsaolsdyip)-BE7E @ind 2.26Imbf30s25amol) of
|@thyE>r<gr:@3h@acbtatbn grel Lﬁddé:@ls'cll‘rﬁ 3«13% m:*hel( @éu@nmm b s
pﬂ@)é%a iy %B%ﬁ ﬁaak oY o P§1 skeaareeﬁawe ayd fthery left
aatlnin@(tblf 02 Hurel Mheasactldve niedigin erst*.utf:%t]ueﬂtly $oured into a
nt te
pour':agéj&%{do%%g %H%{&"&'-ﬁ'ﬁ ‘ﬁgé&?% gggglogn@ngpﬁxirpg%df fyyicq gwith
rdieive ethehe Thedprganic phasesvarg edrabinedadinied esverosodium
@ﬂlﬁ#%ﬂé" ?ﬁe%dcgﬁ‘& %hb@ﬁﬁgteﬂoghd’ép @6‘91%85 )Jﬂ'@ ﬁﬂeuWh%nresrdue

ure 1's subse d t

ﬁrﬁﬁm@ '%Pni#rﬁkeﬁ 'ahd:h(%atﬂggapmc onpm@émarcé silica gel, elution
e paeigd Yut With Befixtirel SHcRISheand HAY Sthhaddate in the

rabShBRs st AT T he Gecired 35 compound in the form

d.7%8 prajymoghatdre obkaihéd ingthzofonn: F4bkheoilH NVR

1

‘@W (GB1208 MRS T 888 @ 1) 240 131, 59, 655 (@,
Mss (721 (s48H1). I -20TB(AR 0HIP0.971(6 6H).

PCT/ FR2008/ 000137 Exanpl e 3 (Conmpound No. 3)

427 ik sk abbS s S o drtafiig L llasetate
nmol ) of

2490 0 Wbt .2 | BBl Grev R g Byridin-a-
Y‘)Ee@faﬁedb@iq/ashahfalm & steRyed 4, xinus@ytiors in riBGadlioféthyl
aRbPoR %Q%t%déldéﬂrlﬂfobé’wafl%%g%bgﬁ lﬁgsg&r}gﬁ greaéﬂ S ?BR@gey
W%ﬁg (Gt GQﬁoﬁgs%inUMﬂ@ér-ﬂaﬁ] mesliymds etioed U@deoaparommatply 5
Qfmd§bhbré§1| or cwdscsgéﬁ F&leBE*’@hfb‘-‘rph'H‘(’étﬁﬁ'théﬁ' fidrkl) tb6gh

unaer an arg

successi trod
g e?ﬁ@ and the Orvemédﬁe@mveﬂl@zﬁ e\aporating under
rm:iurced prossiad. Tbe aasideaobtainge rsapwﬂf%cﬁb}dcfg@maidgﬁa@hQ on a
rate ueous  sodi um car
St ofciich, o86 B CERRE.EEa SRR WIS BREE oF chiorgform.
m(.thaﬁol dinctlalqueoﬂsramrrmmca timethe opriopoeibner §8/410¢1, to provide
1.5 g of the desired compound in the form of a yellow wax.
'H NMR (CDCls, 200 MHz): 8 (ppm): 7.93 (d, 1H), 7.37 (dd, 1H), 6.66 (d,
1H), 6.52 (br s, 1H), 3.91 (g, 2H), 3.85 (s, 3H), 3.84-3.57 (AB, 2H), 2.71 (t,
4H), 1.04 (t, 3H).

4.3  2-[3-(6-Methoxypyridin-3-yl)pyrrolidin-3-yllethanol

1.50g (5.39 mmol) of ethyl [3-(6-methoxypyridin-3-yl)-5-oxopyrrolidin-3-
Yllacetate obtained in stage 4.2, in solution in 90ml of anhydrous
tetrahydrofuran, are introduced into a 250 ml round-bottomed flask at
ambient temperature. 2.046 g (53.90 mmol) of lithium aluminium hydride
are added portionwise and the resulting mixture is subsequently stirred at
ambient temperature for 3 hours. The mixture is subsequently hydrolysed
with a saturated aqueous sodium sulphate solution, filtered through celite
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15 phases are dried over sodi um sul phate and
concentrated under reduced pressure. The residue is
purified by chromatography on a colum of silica gel,

e'vybi dfighgrarried out wiyly a mxture ‘ifcwrﬁzooafooms?
ch orm nethanol and aqueous amonia in

proportions 90/ 10/ 1. The conpound obtained in
béé‘@ qq;u,cgptrgte[d(;ur(cger JeGW%PFRﬁWﬁ?}eW 5%}4“?%99@31%?1 ig-puirified
rabﬁ anld BONBAIEDT slﬁcs;@@l/%ldit?ﬁm b&ingharried out with
valents o

dro hl or,i
% Bsle %%.{8?’% ihfiptdand falestis Ahindria jy gy proportions
alBostisl , to provige ©.dittqobthendediranhcaolinpotnyd irethesformbof03 yellow
g“%fx the expected product is obtained in the form of

yel | owc?owder Mel ting point:235-236C 25 1H NWR

(d*dNMBoﬁ DEls( gpHMHB): @7 F(rzm) 795 (d. 84),77.80 (Ce, 1k 6.64 (d,
7: , % r
o1P3,363 3,301 38020 Gny 9, 2,80 (V69,1 301,08 02K
1.88-1.61 (m 2H), 1.55-1.33 (m H). Exanple 4

( &anpoBHa- (Mrdrﬁbeﬂ@l% pyrrolidin-3-yl]pyridin-2-0l  hydrobromide
hept-4-yl Jpyridin-2-0l 4.1

5-(1- Aﬁqghcycl o[2.2.1
Di et hy cyano- 3- ( 6- met hoxypyri di n- 3-yl ) pent anedi oat e
10.12 m (20.25 mol ) of lithiumdiisopropylamde are

t t |

' 8. 3r2°qogﬁg4' m%@e neg%a@r-ouﬂwé?h@in ?9!‘)@?}}’&&% E&gﬁthanol
x biaingsh Iraﬁfﬁwpﬁé%r dn goluticgcin 7.2l @f (@uesumiRIdrolomie-acid
4%@%3/\{)@@“”5@%66 a@‘irﬁl(;h:déﬁcgbemfd/‘g@@ég?ﬁ&gﬁl)l'héﬁeactlon
SRl 1 SR it 10" Tor o oS- S DlsoSRIMERT 1 ey byt back
bt krdeentl fertperafuranand tooncedtratedt bndert estheedt presstie. The
ST T
(PeseBrevand jritarate friom disthyhedhen to wesaiteaBiettration in 0.5 g of
dﬁ]@ﬂi’és‘ﬁ%d H?ﬁp(flﬁﬁ‘thtthe%m\ Berb%Wﬁ lﬁﬁlbsequent | y

fure an

h
P RIS (BeS: 280 R 5 (a7, 72HEds Lelo o 49 (ot Biam(d, 1H),

SSWSQJQGYQH BHC)OEIGSIE 05(@1 ﬂl—ﬁ saturated aqueous
ammoni um chl ori de sol ution and extracted twice with

di et hyl ether. The organi c phases are conbi ned, dried

odbr sBH{ kmabieyqibfl.2.1 ]Iﬁépt—émybwnﬂnemob(rﬁdmpedndrww 15)
reduced pressure. The residue obtained is purified by

chr omat ogr aphy on a colum of silica gel, elution
bbby czﬁg Zbgumel)t woth &- [ﬁrb&-bmaﬁthyimrmhdmaql]amdm -2-ol

HydrbbrraHE 1) dbtdifed P sigePPi! IP8Sudn FP88 Pnl of chioroform
in 10 ml of water, are introduced into a 250 m! 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
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
brown powder.

Melting point:170-172°C

"H NMR (dg-DMSO, 200 MHz): 5 (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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1.758 g of product are obtained in the formof a brown
oil. 1H NMR (CDCl 3, 200 MHz): S (ppm: 8.08 (d, 1H),
7.49 (dd, 1H), 6.55 (d, 1H), 3.90 (g, 4H) 3.72 (s,

Bgo?g%ﬁhoxypysﬁgl n4g|) ylo) 9;1 ;opyrrol i di @'lai?ébglpgpm?

e 2.990 g (9.33 mmol ) of diethyl
3- cyano- 3- (6- met hoxypyri di n-3- yl)pentanedi oate as

oBkai da(m@hpggnﬂnm i)n solution in 186 nl of ethyl -

a trodue ntao a hydr gentlonflaskin

t '38' ?e!\! ﬁB’z m@@u‘)nveﬂm%ﬂ] %,cyqieb%#ﬁ]heptane
vwaydrochlorideg@i1)m i s stirred under approxi mately 5

at nospheres of hydrogen at 60C for 6 h and then

filtered through diatonmaceous earth, and the sol vent
i 21 ren%wﬁ@-&fﬂ?r@nmdm-ryﬂlm-tazablcyoiamemeptaaeure The

resi due obtained is purified by chromatography on a
ﬁf? {)f S|I|ca'<f;1 el ution belng carried out with a
30 G €188 ool of Br(irazabioyelora ol inepte Hpwbdis-2aatohiaaned
lin tEhearmlepn tih 0”RBIABH1AAL.5.40 miT Q88 38 moP) gofo ﬁd@homs
d@é‘gdco Lfndlntheforn]%lj yel | ow wax.
@’ ’ Eogﬁp ucgd inf.g -sea "@t? and e C?W@mddmlxtyre is
H)ubseqaentud stlrriadl-hat 1@403C fdrr 45, minuths. Bh& lrelagtioR Hhixture is

%ﬁ@gé{ien@"ﬁ f%h@"ba%kqg e‘rﬁgrent?'fgmpéraﬁre(t ’ourecm)hto 2861 g of

22"['%!1 iogeandxstisad farn13-minptes: ridld diadidmyis] thehavery slowly
Jad]iihtéd (fo- §9I Wl?h &f cSﬁF? trated sodium hydroxide solution. The
A

! 5‘6%%]& ﬁ[e! quqp - 5- 0Xx0p rr0|

g@dr@%e twice rith eRiarafamy @nd the

@k gmb)&ﬂTaws arESSulﬁiéqaleﬂ Q?bln’ﬂ:a?ed aﬁ%ﬁed t@béﬁ@ééﬁl% ishighate,
ne a | en

HeéRd Shq BEHEG BN 5’?* FodineeR St iR S Abaotine

gleaised pompiooindi is éhmfm‘m tiea beswih powgeni xture is

N&ﬁr‘i‘gﬂ 81;1:, tl7p-psdg red at  anbi ent tenperature for 3
emxture is subsequentl@y drolysed wth a
B3,

S th\‘,MRt(Qﬁ [AMSEH 120G MH2)nd deppha u‘tH)oﬂ 80 i(tid.etie) 7.41
(dyr tp 8,082 1@ (&D%@OQ/?@Q@@ m,18r), 84 'TBZT%HW £8918324 (m,

g@? concentrat ed under reduce ‘pressure resi due
ained is purified by chromatography on a col um of

silica gel, elution being carried out with a mxture
f ch anol ue a nia in the
gro ortkga%Wﬁfyr '41868858 ﬁlyq:g?bf t he desired
amgunlp[m 1]ﬂ1|epttmerhyﬂraclylelridm(2 D (GompdtntiNt. 1)
(CDCI 3, 200 MHz): S (ppm: 7.95 (d, 1H), 7.39 (dd,

&.'(_)')55 96'(8.%6(rﬂfnol) 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-
bottomed flask. 0.137 g (0.66 mmol) of 1-methyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y)-1H-pyrazole, 0.091g (0.66 mmol) of potassium
carbonate and 0.028 g (0.04 mmol) of dichlorobis(triphenylphosphine)-
palladium(il) are then successively introduced under an argon atmosphere.
The mixture is heated at 110°C for 2 hours, cooled to ambient temperature
and poured into 300 m! of a saturated aqueous sodium carbonate solution.
The aqueous phase is extracted twice with 100 m! 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
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1 H, 3.83 (s, 3H), 3.60-2.91 (m 8H), 2.09 (t, 2H),
1.92-1.64 (m 2H). 4.4
5-[ 3- (2-Bronoet hyl ) pyrrolidin-3-yl]pyridin-2-ol

WS, S A R g0

obtained in stage 4.3, in solution in 7.2 n
agubwesofrghieroferoni metEne! aodmuﬁpumngman@blmtheomopomons
%] @Hueﬁ% n‘ae6bt°e§i'n«}£1 #'hg- th@ﬂﬁass%wom fier( TRetithyR1 H-
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reaction m-xture is subsequeritly 30 brou ht bac
H&round-

£r@H%2 at(032paal} of %beﬂéﬂp@@r%n@ iingogHE & Mg &
fb@ﬁtorrﬁ?ﬂ fla @sHSrvir 6n\Mporléng30 QBGYQJIO Ehenmbﬁwﬁlsodlum tert-
0S5 s 8 o 5 RSB IEDE pas peer
ibedblbde bdfosehavidai 0606 ¢ s (0.20 romat)e dff Meff-ciletdpyridiet 3wyt)-1-
eRabBYtla 1Bk O EMIRE T oPRoB! 8. Ul ERaBEAPS. 0.603 g
(§0:0demmoalie| af mll@@um(ll) 1acptatez @ndH OR1 @ d0svsomatpoof  2-
W I’% 8%@%9@% 4. (&ﬂﬁadl@@%hg %m% !Slﬁ]he}g')g-r;. g%ré Iggd 'then
ngcesplv@y adged (Lm er A1) argenspimo E ixtiApg 1s heated at
3%8@%9@90:1%9 codfed Wéﬁ@%ﬁﬁerﬁ@m@illatéﬁ with 40 ml of
ﬁcﬁﬂ?@mﬁthanw;@yp?ﬁfeﬁ 5iq BPOIIL 3, 3 sgiuraled asuepyi sogm
earthidite Goludiond g he2ad)eous phase is extracted twice with 100 ml of
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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 (de-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
(m, 8H), 1.78-1.42 (m, 4H).

Exampie 7 {Compound No. 29)
4-(6-(Pyrroldin-1-yl)pyridin-3-yl}-1-azabicyclo[2.2.1]heptane
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saturated aqueous ammonium chloride solution. The aqueous phase is
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
residue is purified by chromatography on a column of silica gel, elution
being carried out with a mixture of chloroform, methanoi and aqueous
ammonia in the proportions 85/5/0.5.

0.038 g of the expected product is obtained in the form of a white powder.
Melting point: 127-129°C
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aqueous phase is extracted twice with 100 nm of
di chl oronet hane, and the conbi ned organi c phases are
dried over sodium sul phate and concentrated under
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chr omat ography on a colum of silica gel, elution
being carried out wwth a m xture of chloroform
nmet hanol and aqueous anmonia in the proportions 30
90/10/1. 0.04 g of the expected product is obtained in
the formof a beige powder. Melting point: 109-111 C
1H NVR (d6-DMSO: 6 (ppm): 8.05 (d, 1H), 7.49 (dd,
1H), 7.38-7.15 (m 5H), 6.73 (d, 1 H, 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).
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(4- Npyr+olidi-ne)pyridin-3-y - 301-303 Y 1
(N

1
2
3-
1

N

782 p
(j¥77 BOT) i |per pei-paotidindihgriddy,y pyridin-3-yl | 78,2,]
2- hoxypHenyl HBr 2: 1 239-241 80 2 2 1

2

, 4 t hoxy phen{N-(NHBBC)giperdzindFY- 200 81 2
(%?481%(”0 et hoxy) plyagiyb.HBr 2 1 267-269 3¢ A®R2%% 12
H non)
YY)

HBr B~ 20- o IIcL||y|a|||| 1 prefy
791 2 | 2 | 1 2-methoxyphenyl HBr2:1 238-241
. 80( 2 2 1 2,4-dimsthoxyphenyl HBr2:1 198-200
1] 2 | 2 1 [3-(triflucromethoxy)phenyl HBr2:1 267-269
2| 202 (1|  FHNM HBr 3 : 1 256-258
dimethylamino)phenyl
g3l 1 1 1 isoquinofin-4-yl - 143-145
84| 1 1 1 isoquinolin-5-yl - 176-178
gs| 1 | 1 [ 1 phenyl - 126-128
3,5-
86| 1 1 1 o - 117-11¢
bis(trifluoromethyl)phenyl
87! 1 1 1 8-methoxypyridin-3-y| - 97-99
N-(N'-B i ine}-
e8| 1 1 1 {N-( OlC‘)pfperazme) . 216-218
pyridin-3-yl
89| 2| 2 1 isoguinglin-5-yi HBr3:1 245-248
90| 1 1 1 4-fluoropyridin-3-y| - 108-109




83 1 1 1 isoquinolin-4-yl - 143-145 84 1 1 1
i soqui nolin-5-yl - 176-178 85 1 1 1 phenyl - 126-128
86 1 1 1 3'5- - 117-119 bis(trifluoromethyl) phenyl

?’KP%%E%%Q?Q%Q) 162y p3r7i- o %f?‘le&ngBLPO{Hs?

|squ|noI|n HBr 3 1 246-248 90 1 1
4-f | poropy |d|u F=—y 168—169—-Wo—2608+1+10699-—28
PCTI FR2008f 000137 MP. (C No. n 0 |§alt M&ipt Rl
poi ntY¥°| 81 B £ % [2-f1 uorBpyri di nf 3-yl >3bg- 99 “ﬁQl
1 2-hethoxyphbnyll HBr 2. 1°114-116 93 1 1 point)
2, 4-dp ghozyahenylzm&mﬁhmﬂsﬂ95 197 94111 9se9
2,5-di thoxyahemyl HBr 2: 1 152} 154 95 11 1
2-fluorlopheny| ¢ 11 phenyl, -
160- 188 To7 1| 1§ nlaléph%ny%w 54 TERPESPT e iaris
4- phenoxy henyl : 141‘143 991
2- (tp 93|l udr dnpt’hy| PAHERRAOMmBYL: 1 3i*§t23,¢112 100195187 1
2- najphtthy 1634165 101 1 1 2-fluoropyridini3-yl -
116-[1ds 1202 PR 12| 1 24-dnhatt@i@panyi di n- 3HBi2:-1 1211 122-15408
1101 3-(tirifjuoronethoxy)phenyl{HCl 1: 1 1521154 104
2 2 1 gui noki Syl 2f|Jo4Jth49 105 221 110112
2-f|u%$ohiphenyl 144 221 3-acet/lp enyl
HBr [2Z7 71T 284-1285 lu/ T —acetryrphenyt—9895
96| 1 1 1 4- methoxyphenyl - 160-1 82
97 1 1 1 2-naphthyl - 154-156
o8| 1 1 1 ~ 4-phenoxyphenyi - 141-143
99] 1 1 1 | 2-(triflucromethyl)phenyl HBr2:1 310-312
100 2 | 2 |1 2-naphthyl - 163-165
104 1 1 1 2—ﬂuoropyridin~3—yl - 116-117
102 2 2 1 4-fluoropyridin-3-yi - 121-122
13 1| 1 | 1 [3-(trifluoromethoxy)phenyl HCl 4 :1 152-154
104 2 | 2 | 1 quinolin-5-yl - 147-148
108 2 | 2 ] 2-fluorobiphenyl-4-yi - 144
108 2 2 1 3-acetylpheny| HBr2:1 284-285
1070 1 1 1 S*GCEtwphenﬂ - 95-98
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WD 2008/ 110699 -29- PCT/ FR20081000137 MP. (C No. n
mo R Salt (Melting point) 108 1 1 1 4-nethyl phenyl
- 134-136 109 1 1 2-fluorobi phenyl-4-yl - 153-155

1 inglin-5-yl - 129-131 111 1 1 2008/000137
3%#@%8‘395% - 87-89 11‘2@ 1 3,4-dif|%ocr75% enyl -
85-87 113 1 1 1 3-(pyrazol-1-yl)phenyl - 114-116 The
c onpeuhds—ef—therhventon—have—f-orred—the—stbject—of
phar|magol dgi chl tiests which have denDnn:stG[tat ed | H&pr(°C)
advatleqge |a® ailve 5 sBbstances of carrents(."‘“.e',;""g
Thug, tlhey hale been studied with regard to thbifm™
af fi qbéy i 4 h| regpecs mb@yipHh@Ot i Ni C receptors 134-136
conpr \ihg the af subunit accordiing to the nethods
desdrihed VEr K and_Ccoltin n{J. Pharmacol . .
Ther| 199 1982?{ p7 [5€ “0"2'6"'%‘616@ Varks ef al . iﬁ%ﬂ?s
Pharpragot4—1986,130—427+—Male—OFA+at-s—wei-ght-pg—156
to 2Qfy 04 dr ¢ fdeicapi t atdablimdgl t he [entire-brain |i89-131
qui dkl'y rgnoved, [honogeni zed using a PolytronTM m ||
in 15 vol ymes| of | a0, 3aMRikef 0sé sol utjon at ACgand
ther"&@*nfrin?uged at 1OOOM(% J?ng 10 min. 15 The pell et

i s remgvegang tiesupermatant 7% centrifuged At 5UL})U
G fgni2/20 |min| dt |4C3+HifecpEEMet i|s recovered apd %%

hompgenized using a PolytronTM w1 in 15 volbhes—of
doukl%g dj stil | ed | waipgtazart-yddBemynd |i s then cent|ifaged
at 58 0 Gifor|20|m n. The pelletlis renoved and the
supernatant and the layer of skin (buffy coat) are
centrifuged at 40 000 G 2Q for 20 nmin. The pellet is
recovered, is resuspended with 15 vol unes of

dyHB! yesthsoundsdohaties dtveriioandhae céommed uderl gubject of

F R OSL LG 0 ' Rfitak as active

< BhpaReeofBatiests whth fraye Bpriefstfalb e &nairite

t sslsstancss of mekjcategntest ed and is 25 suspended in 5

vol unmes of buffer. 150 | of this nenbrane suspension

are preincubated at 37C for 30 mp {,n.da ess..in the

pibuentheyohaye bege stgslisdowith 1649 Egbw_elr a%ﬂy with respect to

PFEE’oﬁﬁﬁ%OFE’de%@cs}Womghﬁﬂgcmeo&? tdudLinttshcardingute thameethods

ngggcr;r?t?e%sb? rl\fae]i(haennd IC%ﬁllﬁs%ef farmacol. 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 40000 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 ul of this membrane suspension are
preincubated at 37°C for 30 min in darkness in the presence or in the
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60 mn at 37C in darkness in the presence of 50 pl of

1 nM[3H -a- bungarotoxin in a final volunme of 250 pl

of buffer HEPES 20 mM  pol yet hyl enei mi ne 0.05% The

r ] i Ited by filtrakhon through peieRIBO8/000137
mp 1I1t%g§§ pretreated fo‘?’OS h with O. gg

pol yethyl eneimne. The filters are rinsed

Pohaenas of oz 166 PomPaUNACTARAMERbIangs B8 Ed W&Qated for
r 66 PhiRest @rr eagh darkiéds i tﬁaapws@dc@yoﬂ 6Quil dof 1 nM [*H]-a-

LS ol PR o ZDCH e s o m
Oﬁolixefﬂyl@mtmer r0.08%,. The rezm{lspef- fha&tem byli ﬁ@ratlon through
nt Ve a
BB ICT RARR o EReBld R s B wili 05 b"'ﬁh”@”é?%%“”e
oﬂ'hehﬁlterpearehrmslelanMﬂgtwo fimEp- 5-musjabuierxah 4°¢ and the
#’éﬂ’ ﬁé@;@gsn e%‘%HOE%F @ edsupéd %9%9@&0@1@%@51 The

t he concentrati on .of

c@ﬂ@@@ﬁmflmbmdmgmirbu the Suesence nel splingAroXP @tng final
| 8ofcErtidtinhest 11 TQQ!e'téﬁQné@' tr@ncﬁ -speeificopindingdrepoésents

the i nyentio t re af fini I t
02PRPXHRR ehy {\}‘RO\M/T hef elE e?f?tﬂg nga{eac %?edsodn'% t@%eﬁﬁ The
C perentate af dnisibidion ohthmspeélﬁcfhnhdmm ofy [°F8 bunzgarotoxm is

g%?mfr@%@%%%g% ehgéﬂoﬁ‘ of &Bm&oﬁ%tﬂdléd ard theh thleZICso

e comnp nventi o

aVaIuesma:l |cedcesmtratlcrr‘eg‘émmn@unﬂewhl0§\f nhiitsy St ﬂp the specific
id GalRl;a@dd ni ¢ receptors conprising the a4[32

u@un I a%gor%ng to the nethods described. by

Anderson and Americ in Eur. J. PharmacolL 1994, 253,

2%he a0g, WIuEkbF thd canpoundBoathe Reentior 94tA, thé eleateeaffinity
3 e S e- rats wei ghing 150 to 200 g are
dg%gghgﬁrgg%@ﬁcﬁr{%ﬁ“%mi re brain is quickly renoved,
honogeni zed in 15 vol unes of 0.32 M sucrose sol ution

a f I
S oAb, S50 1 U SpelECeGRbindl o npolien e
afollgmrm)ﬂiamef%r 20 min WD 2008/ 110699 - 31-

PCT/ FR2008/ 000137

Table 2
Compound No. ICs0 a7 (NM)
113 4.7
16 9.1
12 37.1
19 13.8

The compounds of the invention were also studied with regard to their
affinity with respect to nicotinic receptors comprising the a4f> 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.

Male Sprague-Dawley rats weighing 150 to 200 g are decapitated and the
entire brain is quickly removed, homogenized in 15 volumes of 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 20 000 G for 20 min
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at 4C. The pellet is recovered and i s honogeni zed
using a PolytronTM m Il in 15 vol unes of
doubl y-distilled water at 4C and is then centrifuged

Ao %99@11%%95 20 min. The pgjlet is renopeqd/FRL0481000137

supernatant and the layer of skin (buffy coat) are

centrifuged at 40 000 G for _2% m n. The, pel |l et i@FS ™ il

raichi\fer B pelietiie sepyereié anps Dempgenizesdting AP e Preq ™

\gﬂt €5 NEmeS of LRI '-ﬁiéﬂﬁégﬂogvétw bh ﬁrcmrn:e i?thefh) cenbif@ed at

el store t, - . t a

508} B.07 2D%ie The Sl TR HayRR AR PR &tat pd the layer

safs plein d@affy rcodity atesmentrifigdd it 0. 0ABG foro20 minsThe pellet is
[ sus ' e.. 10~ inc : 0 i

TERBVBIRE, oS PERACBH® iy oo Wl B i Glystfied dvafetC and s

acdntritugedd eptimgoat 40 800 K3 betore being ﬁ@rﬁﬂ akd0cE- or

in the absence of test conmpound. The reaction is

halted by filtrati th h VWhat /| BTM f.i | .
o6t enday a (HOpBRGRIME NG BerliReiS TheSPHY diefiosied and is
ré%ﬁ?ﬁﬁwdt\é’btiﬁtstmuwa g’@ff@*r.l'xﬁot Blugfitais raembCamesuspension are
radi oact,i v reta .Qn. er i r 3
gusaed.Ah A By 268 inofne JReraddeor ROEP 3R FALPCHE
pryassisimeeinof firtal Mojuenofc 500 nk of duffer eimthee gresense or in the
) fic bind - 7
ERSGRES b 6ot "biolEng. TRECRERn i hand _?%"’E’éf?gaﬁ‘;‘gé“gh
o‘f\!r1ie\rt1n=niat3i(ﬁFtEﬁr dilters Preiseated; withinehieigylgreimine. The filters are
Ejr?’ré‘ﬂeoc\)ﬂth gwbvaQimé’sI SE\QSﬁsoLﬁfetr at t4!9@1 ﬁi:?tbborablioaidivity retained on
ermned for e .concent.ration conpoung o :
SPeciNg s measheshby HGE SiHigepRE ofhe GOT AR Hnding fa the
Vytrie@hlnb@f‘aﬁfbﬂOSpMSOG/)-nicbtinGeissoeteinmrced_gi i n_gn-s‘p@_clfic binding
cul a - | |
JREsRdte g 10,4808 GRIRY LE6F haihd TeBYad B e fter, The
t percentaget dfoinhikitian ohthegspeaifiss binging af yi]-cyg_smpeat Fioses of
b‘??x\‘%‘?e%hoo'w;}lg?rlg detdmiiifl $eMAAdoREertRRionN bENédrpound
were also studied wth regard to thelr _affln.léy wt__,tgt 509%
retudiesk The Igamyalugnihe srndepiratian oficepnaynd which falypis 50%

agrank dpagifitdindifg, isREAatEE F6r theasbnipourmsabitthe iaverttion with
al. in .. Pharmacot, 1995, 48, 30 280. Bovine

Aeateat afiNids stored at -80C are defrosted,

honogeni zed in 20 volunmes of 50 nmM Tris-HClI buffer at

7 an t usj 0 1 i
] 160 e of el g RV CR it B of st affinity
& bemeend .80t andd pMl 1 et is resuspended in 30 vol unes
of 50 MM Tris-HCI buffer at 4C, and the suspension is

rehonogeni zed before being recentrifuge a{ 35 000 Gh .
fthe momRaundshel therdnvertioneweres ajsea shidigr jwith gegard to their
affinity with respect to ganglionic peripheral nicotinic receptors according to
the method described by Houghtling et al. in Mol. Pharmacol., 1995, 48,

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 supematant is
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 pellet is taken up in 10
volumes of Tris-HCI buffer at 4°C. 100 ul 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]-




10

15

20

25

30

35

vol unes of Tris-HCl buffer at 4C. 100 | of nenbrane,
i.e. 10 ng of fresh tissue, are incubated at 24C for
3 hin the presence of 50 | of [3H WD 2008/ 110699

-32- _PCT| FR20081000137 i bat i di t i
cmaﬂ%ﬁﬁﬁ of 0.66 nM i1 S2Final vol 3@%‘?‘ B200%/009137
buffer, in the presence or in the absence of test
cepibatidide atrefin@amnicentration phNEENMyIN @ finaliveiBe of R8O ui of
SETRLESH M Brea@nlb Briis th&hpeerideesf teBH cdmpound. e readdion is
SRURGE T M e fufc t O
it by gilctiom @ Ere SamBlesavRb PN CGBHTE) pH 754 St 4-C
gahg ?tgéfi})/ Eﬁﬁﬁbﬁii@ %arr{%éo{:ti ﬂgltr%ggla im{/r;atmbnscaﬁ/_ct Wi fdterw’tifnetreatfad
P Pones i Sck e TP e, TRY JEKF LR fngl White with
nghinseesufiee ahtntiencadicadlivtty retaieet on theefilereisemeasuigd by
=) -.Ni ti t fi I ' .ati: .
TGP e g PE RGP Bt sn WiFpresence
t of 4)-ricatitiengt reefinakceucairatioa of RraM; thgynQNERedific binding
.C%}:ﬁ-ggéﬁt@téd){b agwapmé_cgqtéitﬁaﬁaiﬁg,rebb@er@ermemaﬁweroFor each
| Ipriron or t |1 C bi ndi

! € Specl [ ng of .. .. .. e
[ Bencerraien of pedyat HeeierniNeopETeRABER. Ipiikitionss the specific
Vgld&ag tdreP Hi- @RI iioetérminapgoand thiencthe hBsbvakie, the
50% of "t he specific binding, |s. o d TBfhding, is
" esncoratie o comeouBiiiu Rl nhpits B LIE spokc Bihding
betisatited. 001 and | M The results obtained show t hat
sone conpounds of the invention are selective |igands
for the a7 subunit of the nicotinjc receptaqr_.and t
offher €z 28luaseomiheeepaRRENdEG! fe IvRBLQH Nig dAtWEeN d)f61 and
sqggﬁst the use of the conpounds in the treatnent or
preventi on of disorders related to dysfunctioning of

nicotinic receptors, in particular in the central
NEHEOkSsLIESbBImINBE sabaothat sdreepesrnpbends ofyibecinventen are

These . .di sorder npr i trd y=1 PO idritdtand that others
c I"?Sls‘?g?é'g‘? ?‘HBF@S i?fgtgpfq’c%ﬁf@% (Efetﬂ? ?{rlr(gént{rg‘fo 9érr]éts\(:"n&rjvr y changes

( aeg|mized bighy ardnsol i dation and recall), but also
attacks on attentional processes, and disorders of the

executive functions related to Al zheiner's diseas
t dhesehtssolfb caugassi g PeREOLSOBRAUCE weﬁ%f? jJfédiment or
 Préye t of AiaMder8reREdMd BBRIMttonignOT ricdEnienmecaptors, in
t ar ki nsaoni an Séﬂdronre, to trhso ﬁ%trfeDﬁ’é‘\‘gJ ral system.
sypadkien it cesyEbneveHe sYpiamBrudPal s T e
cogni tive inpairnent associated with schizophrenia
( qlh%?e EoR23 chFPHEB detrimbhtat TodhEi0t YRangEd SHbre bBecifically
detrimental memory changes (acquisition, consolidation and recall), but
also attacks on attentional processes, and disorders of the executive
functions related to Alzheimer's disease, to pathological ageing (age
associated memory impairment, AAMI) or normal ageing (senile dementia),
to Parkinsonian syndrome, to trisomy 21 (Down’s syndrome), fo psychiatric
pathologies, in particular cognitive impairment  associated  with
schizophrenia (CIAS) or post-traumatic stress disorder (PTSD), to
Korsakoff's alcoholic syndrome, to vascular dementias (multiinfarct

dementia, MDI) or to cranial fraumas.

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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Kor sakof fs al coholic syndronme, to vascul ar denenti as
(multiinfarct 35 denentia, MDI) or to cranial
traumas. The conpounds of the invention mght also be

treat nent of tor disorde
&V@m%ﬁ%? di sease or of ﬁgr' neur ol ogi L’;ﬁe\gibbgﬁmmw
20981110699 -33- PCT/ FR2008/ 000137 _ di seases, such as
Hd meiaags,o isushcher Eaintimgionis: talioseay @usets's t synfrome, tardive

nesi a. They m ght also exhibit a
&H@éé%n@l?\?}@@ﬂﬂﬁé&b y mg so exhi bi

roprot ect herapeutl c activity with respect 5
to anat om ¢ hi stopat hol ogi cal attacks related to the

atlfﬁé? fi‘ﬁ;@ht arROexHIBt 0ACURPEIaLLwE tHkra Q&ﬁﬁactT\hl@'ywnh gbspect

et SRR RS Sl 1 G, FGeFibon

cnestodegeaenwercbseaaesor synptomati c treatnment of
strokes and cerebral hypoxic episodes. They can be
used in the case of psychiatric pathologies:
sdhey opphtealsa bepgfdise indhe ématmenfr@fgavltm% sGjerississ ) |
bi pol ar di sorders, depression, anxiety, panic

attacks PTSD, attentlon deficjt hyperactiyity .
d| BBrS%‘F’PPKBFlD)Oort e 1IgVeRHQn; Jnigat %'Eﬁupe,ﬂ%ré Ulge Ra PUERIVE OF

pmrﬂéﬂc PeStveait of xstrpkesrand Wréloranhgpoxig episodes. They can
acco m al coh rom [,L O

d@ge %Féinél’é ﬁﬁmeng?sqﬁygfn F.rc ba t%qjewggs sgglggpnremq_éBosmve
canah/abn’sagatweeaymmoamé;pblpetar disortiecs, depykesios, ahxigts panic

ﬁtté&es ”Felegﬁenétt tidtf Bef?§ v n?gé}‘é%tl\ﬂf %S%%rcférnc('ALEﬂ-'-IDQ or

roni ¢, neuro ic or tory
FQbWﬁ?r'\fﬁJ@%mPt‘ é’ecté?ﬁﬁyumﬂs of the invention might be
used in the 25 treat ment of lower linb ischem a,

I l.i d :
oEhep ey pévest simolies ey deSGRadart dnbrscp. frmieonol

aogfrom vanmws)depdnd?énceqmucmlgosubsd:a:nmhsacsuch as cocaine, LSD,
ling deficiency in diabetic

p'g%rﬂié;ﬁ'ib?@%’# ‘@%% Sglrs of venous insufficiency, or

septic shock. 30 The conpounds of the invention m ght

arRdy hﬁ%ﬁ‘tsﬁ dFiskNA the SAlRBht Bf paIn”Bf %ﬁfﬂs%ﬁgms (including

process various origins, I n particular
i ehrparﬁrapumpatm@mmﬂagnmatqmmmnt ral nervous system

pul rmnary inflammation related to allergies or to

er| dont|t|s sarcoi dosi s, .pancr titis

EidnemdTen e Porpedngs “0h dhémr iRt IR be' sed in the
treatment of lower limb ischemia, lower limb arterial occlusive disease
(PAD: peripheral arterial disease), cardiac ischemia (stable angina),
myocardial infarction, cardiac insufficiency, skin healing deficiency in

diabetic patients, varicose ulcers of venous insufficiency, or septic shock.

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.

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.
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35 The conpounds of the invention m ght also be of use
in the treatnent of dernatol ogi cal pathol ogi es, such
as psoriasis, and in the treatnment of asthma. WO

2 - PCT/ FR2008/ QQ0137 The cgppoHad
g@él nveﬁﬁbon m ght al so be Used in the t Feddhe ﬁu@{ooms?
uI cerative colitis. The conpounds according to the

i hpengarapowds ohdke fravandion mighttaiso bepueedimtthertregtment of
neeeaRYdlitisi N particul ar of nedi canments of use in

the treatnent or prevention of disorders related to a

dysfunctioning of the nicotinic receptors, in
pahéi cerhpouhde aimvcﬁrrgntd th@dndérﬁﬁfrd&fa@- thidhe used in the

Fisatotih, bf oFEGRATROE. b o TEREr o mbdfementstise in the
vieaimerdnor |p$@ve1'1tmnpbldmbrdérsf ozlaigdatd 19 dysfmtlo?llng of the
Aeliig PoSotibren pAFCLRK 1% ALY BRI BEPISE o1 e
conmpound of formula (I). These medi canents are

eﬂmﬂlSJyadcdlﬂﬁfgaﬂéuhhﬁﬁlbWof iits BapétsUtAs slﬁbjteaemaﬁér of the
treat nent  or di sorders rel a

DEBAR sy REBST ety EofibRise & GorpotRd Of farmuta (1) or an
pedditioubait of tiee Httw&m%ﬂt alpmermhadesl(tl{aﬂwaﬁ;cetﬁm_ @cFig?ﬁ 8lso 1
"’}ﬁ%‘r n vention rel at es
t Q%a?%aé%'& erggﬂﬁ%cﬁ%r)pod Jlﬁdpéﬁaﬁgﬂlsr sing, as active

prlnC|pIe a conpound 20 according to the invention.

: ﬁ"lﬁs% PRASiERGEHIS GRé ft‘ﬁg’lb?rébt tHps &ﬁiﬁéﬁys‘?n 35bd1|cu!ar in the

ctlge dose of at one co oun acc

MePE [ Brevepton of ﬂ@PFPe&F%uﬁeileﬁﬂlE? acaﬁﬁuaﬁh@l@@mf the

m.d:gtdmamecptore, mopartit@lapthd dtsovesméhtioneaissrderand al so

at | east one pharmaceutically acceptabl e excipient.

The sai d excipients are chosen, according to the
gregondiog utd eeottierr of sited 23ettse tivet posbentt invention relates to

ﬁl ﬁ'aééuﬁgei( ltfo‘:ﬁ‘g ccfrﬁﬁﬂérﬁg ﬁ’sagﬂbe %’Fﬁg@ﬁe té %Pﬁnpound

ar e erson s
BREOKing rﬁ%é@@tln‘&ﬂtm@o Btphatsaseutiedl gorapesitions comprise

laPVEIEation dosk dfrt! |
_zﬁt r anulsc d ’dilagtl?aa;?#%udsdﬂﬂ r?dcgﬁ‘;’&ffrlh?%%é ére)ventlon ora
|

BPHACeHt Y aceantablgs salt tarﬁ' QE?é?nﬁT arsohateapf the said
admipoustl; ahd also atheaaqsne/ﬁmmawunb@nyoéccferptémé @xeip)ent

I I
Th8 8 B plerts aiih Sosdii drcoldng ¥ ind primagedical fardh end
Wie_ metbod ef Eidorinistratiba desired froml thexesyl excipients which are
RAGWRS a3 sOH SRMeA T BRSakOr the

in the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal administration, the active
principle of formula (1) 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.

‘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, intraccular or intranasal administration, the forms for
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prophyl axis or treatnent of the above disorders or

di seases. 35 The appropriate unit adm nistration forns
conprise the forns by the oral route, such as

t or hard gel ati capsul es,

%gpggmgﬁgbgsol utions or sgspen& ons toﬁ ﬁ %?181000137

oraIIy, the fornms for sublingual, bucc
| admigtsteational byi rinhalgdanar the |fﬂ'tnﬂ%n5§%ll tOP'Ca| transdermal,

agl Bt d s Qﬁtrahhgculgf W ihRaveduR088midiSesbn, 35e forms for
PCT/ FR2008/ 000 m. ni %nr at i n B\é@ gal at i

rigckl AOMOSEREaR  20% aid Redtads: o' Gopical

| ap plREtss, UbﬁtheOCoﬂnpbﬂﬂd@muercmgﬂm tteg irateintion in reeedmsrgels,
far, rectal admnistration and inplants. Use nmay be

rAREMeRtSONIQUaNS | " appl i cation, of the conpounds
accordlng to the invention in creans, gels, 5

O% Yy way ﬁ bigt bkt :ﬁ%lﬁﬁ‘?{)’atﬂfnn@@rﬁfléa oﬁ‘i H[lhéi accordmg to

on formof a co ccor ?
theerryaitionn I héh ofamMofofa & KBt ean &8Fﬁ5’ﬂ5§e ﬂﬂ‘he ollowing
fdrhpohérsts: components: 10 Conpound according to the
invention 50.0 ng Mannitol 223.75 ng Croscarnell ose
sodium 6.0 ng Maize starch 15.0 ng 15 Hydr oxypropyl
nEbimpoead laccosiing tethempvehtignesi um st ear a5@03ng ng The

g@lgap@&et forms conprise a dose in order ég‘%%lﬁ%f

daily admnistration of 0.01 to
derdscarpelioss gndiumer kg of body wei ght, ©80 lﬂ@pendl ng

%afz%est&t&w maceutical fornulation form T{goengay be
peci fic cases where higher or | ower dosaggg1 are

d‘é}fﬁr@ESVlPr&’Pé!l metficeldesfes do not depart f M8e scope

qﬂaghgs;uﬁwg@hmg According to the usual3grmgtice,
t he dosage appropriate to each patient is 25

determ ned by the physician according to the nethod of
aling reaid nati formendonmiprisewai dose dndordee toemakaspossiblenhdaily

t r béy ht,
lRitagph; of 0.9 81 20 FY ot BESly pPRciefE BeF Kon ety weio
tdapanding aeithe Dhamacq}ﬁlcﬁbfocﬁ@!uéﬁélolnrf@ﬂﬂat ed above V\,hl ch
30 conprises the adm nistration, to a patient, of an

ef fective dose of fa
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
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
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.
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compound according to the invention or one of its
phar maceutically acceptable salts or its hydrates or
its solvates. WD 2008/110699 -36- PCT/ FR20081000137

%zﬁg%mﬂ%gﬁound correspongikk ng to the fPC!‘m*RZ(ﬁdQIOO&W

) 5 in which: represents either a
hydr ogen or hal ogen atom 10_Qr_a hydroxyl,
(C1- C6) al koxy, (C3-C7)cycl -O or

(C3-C7)cycl oal kyl - (C1-C3)al kyl ene-O- group; or a
het erogycl oal kyl , aryl or hetecoaryl ,qroup; it being
pﬁssi b&émfpg,unémogresaggglagagﬁb%ﬁqm%a {8 be substituted

by one or nore groups chosen from hal ogen atons or
(Cl-Co)al kyl, (C3-Cr7)cycloal kyl, (C3-C7)cycloal kyl 15
(C1- C3) al kyl ene, (Cl-0C6)al koxy, (C3- C&) cycl oal kyl - O,
(C3-C7) cycl oal kyl - (C1-C3) al kyl
(C1l-Co6)fluoroal kyl, (Cl-Co6)fl
hydr oxyl, am no, (Cl-C6) al gyl
di (C1- C6) al kyl am no, hete
aryl - (Cl- C6) al kyl ene, h
(C1- Co6) al kyl ene, aryl - O - (Cl-Co) al kyl groups,
t he heterocycl oal kyl o2 group’moptional Iy being
substituted by -C(OQ(CH3)3; n represents 1 or 2; m
represents 1 or 2; o reprdfents 1 or 2; in the base
formor in the formof an addition salt with an acid,
and also in 25 the hydrate or solvate form the case
where n and o = 1 and m = 2 being excluded; the
fIBIWHIEN NG conpounds bei ng excl uded: - _
4R (répfdseatsopyri di n- 3-yl ) - 1- azabi cycl o[ 2. 2. 1] hept ane;

eifticr& FYUrBE8RYT heidyert atbi: 1- azabi cycl o[ 2. 2. 1T hept ane;

or a hydroxyl, (Cs-Cglalkoxy, (Cs-Cr)cycloalkyl-O- or (Cs-Cr)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 (Cs-Ce)alkyl, (Cs-Cr)cycloalkyl, (Cs-Cricycloalkyl-
(C4-Ca)alkylene, (Cs-Cglalkoxy, (Cs-Cr)cycloalkyl-O-, (Cs-Cr)cycloalkyl-
(C+-Ca)alkylene-O-, (C-Ce)flucroalkyl, (Cs-Ce)fluoroalkoxy, nitro, cyano,
hydroxyl, amino, (C4-Cs)alkylamino or di(C+-Cg)alkylamino,
heterocycloalkyl, aryl, aryl-(C1-Ce)alkylene, heteroaryl, heteroaryl-
(C1-Ce)alkylene, aryl-O- or -C(0)-(C+-Cg)alkyl groups, the heterocycloalky!
group optionally being substituted by -C(O)O(CHa)s;

n represents 1 or 2;

m represents 1 or 2;

o represents 1 or 2;

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

the case where n and 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;

- 4-(6-bromopyridin-3-yl)-1-azabicyclo[2.2.1}heptane;

- 4-(pyridin-3-yl)-1-azabicyclo[2.2.1]heptane.

ko%y, nitro, cyano,

r
Iﬁyl , -aryl,
yl, heteroaryl -

_roa\
i no
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4- (6- bronopyridin-3-yl)-1-azabicycl o[ 2. 2. 1] hept ane; -
4- (pyridin-3-yl)-1-azabicyclo[2.2.1] heptane. WD

f@&?ﬁéﬁé@ﬁ%@%?' PCTI FR2008/ 990137 2. COﬁE?H—;kgztlﬁ?élslooms?

a (lI)y according to daim1l, characteriz
that R represents either a hydrogen or hal ogen atom
5 or a hydroxyl group; or a heterocycloal kyl, aryl or

het er ogbitipodihe W foinbulB]I)EcBRHRY B E14iRT 1,IdHaPactBFigedin that
gfﬁtl onallénto be substituted by one or nore groups

JERPSER hal ogen atons or (Cl-C6)al kyl,

g@th@@)wdfogam Ogﬁa@h_féwm;oal kyl', g | _ |
- oxy, nitro, cyano, roxyl, amino,
(‘8@ @%%ﬁ@%@bhogr 10 di (G Yce) al k§| am %o, |
het 8rheiprdayaloafiyl, anylar keteroardi gesim| ik Peinge possible for this
0 2 e ; - u

REoEpoatkinally Yot be Sutlinabh By ok 60 hrt arcp Biyscl from
HYRIogeTD) RO 3,01 (Gplelbils 1CoCRalkoRy. ofiscelugroalky,
,](mr%@ﬂl#orbglk@fxy,eﬁﬁtﬁ%gagémﬂ; ﬁ{/cllr%b(yli, ?ammb, b@ﬁaﬂé)@kma@lring or
i rmof " a ition salt W n.aci an S
i el iirting: Belearyadainopi. S GG RN, hetorden,
faryhOF @r (-CXOM@O-O%DmlgyItgro(rps,ihmelhetﬁrclitycmw(wwmm pptionally
My Lther a hal ogen atom or a
h%é?%ggﬁggp%ﬁpéfg@q@éﬁocycI oal kyl group or an aryl
gt spsessnta 1hendroaryl group; it being 25 possible for
thirsp/dsgHts PBFRonal Iy to be substituted by one or nore

roups chosen from hal ogen atoms or (Ci-C8)al kyl,
%de%ﬁ%ﬂtﬁaw,‘?i ( Co- C6) f I uor oal kyl ,
(Cith €D REE dorme a i xiye fotnd 6F af@dalition satt Wwith an acid, and also in

[ | oal aryl, aryl-(G -C6)al kyl ene,
R@%E‘V@@éf’?%%ﬁ@ r -C{O)S(Ci -C%S) al Kyl groups; the
het er ocycl oal kyl group optionally being 30

?’.{‘;Bfégﬁé&iﬁé’o of Efr@ug tyBkdordihg RPERSAM Br %, Chafacter@ed in
that

R represents

either a halogen atom;

or a hydroxyl group;

or a heterocycloalkyl group or an aryt group or a heteroaryl group; it being
possible for this group optionally to be substituted by one or more groups
chosen from halogen atoms or (Ci-Celalkyl, (C4-Cg)alkoxy,
(C1-Cs)fluoroalkyl, (C1-Ce)fluoroalkoxy, di(C1-Cg)alkylamino,
heterocycloalkyl, aryl, aryl-(Cs-Cg)alkylene, heterocaryi, aryl-O- or
-C(O)-(C+-Cg)alkyl groups; the heterocycloalkyl group optionally being
substituted by -C(O)O(CHa)s;

n represents 1 or 2;

m represents 1 or 2;

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.

4, Compound of formula () according to any one of Ciaims 1 to 3,
-characterized in that n and m and o = 1; in the base form or in the form of
an addition salt with an acid, and also in the hydrate or solvate form.
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o represents 1; in the base formor in the formof an
addition salt with an acid, and also in 35 the
hydrate or solvate form 4. Conmpound of forrmula (I)

S REbOA BRI and o = 1 TR The base 1o EATAIgRG01S7

formof an addition salt with an acid, and also in
the hydrate or solvate form WO 2008/110699 - 38-

RETI FRAGRBLBAE 16t formil Hifh fooaAYIchel b Claims 1 to 3,
Rk DR R 1 e

tdrearf additio® baR Wvithdsh bl apdldisointthedydeatedr sahate farm.
in the hydrate or solvate form 5 6. Medicanent,

characterized in that it conprises a conpound of
f@r mul Medicanment o ctiaraptexzehyin othat df cdnaprires! at cofpeund of

SRAPYBLLL et Slutbie LIRS it b o st
acorapbund with1® pharrpageuticaliitaceaptabingeish e al§o a hydrate or a
rgeterized in that it conprises a conpound of

formula (1) according to any one of Clains 1 to 5 or a
pharmaceutically acceptable salt, a hydrate or a

Sﬁ.' vat Phéﬁnéd@iu.ﬁcélo&@mm@gilonamﬂua?ét_ﬁerimd lieathat @neomprises a
ar maceut j.c accept abl.e excipie - a
ORI o PomHi 10 (9cidbg, t AV, Qﬁgcnf Ghims ¥ . ser @
|pharmageiticallyeaqneptatatsatinadfydratesel & snivate phthin gemnpound,
f4Hd LB dt rl%is‘t %ng%acgkﬁé’aqwéd&@g%‘blé %Rﬁ&ib%‘ﬂt al

cognitive ange attacks on attentiona processes;
di sorders of the executive functions related to

A zhei UEét bﬁg%{ﬁbm ef fdrm%@t(ﬁ)@c@gmnﬁ@t t@ﬁanmmicbf ?Iaims 1
eing,,to Parkinsonjan syndrone,. o  tris
387 i tne rreParatioNogt Bemetarisntptsnaed tof Ak Jfratmet and
predestion oo detdmentslr odgnitivei aﬂ;uan_ges;opaitaqksalon attentional
t i SQr V ' ; '
HrBLERs, Rigiael X3 R ByRRae! Hintlons RILERS Rizheimer's
hiiseageatthapathplogicahtor ankmal gigaingl tooPafdnsonian syndrome, to
ti X ti i ’
SR LIPS IS UAR0G, o Rordhoniseenc gpiome, o
(aschles slemenfiaso anjo sianiat treumass motor Aisordgrs Rbsérved in
H”agkﬁ{s@hisondi@éa% R C@ABAt nelictogiedl f aisehbes t opatamatdmic
6f'nrgstopathological attacks related to the abovementinoed neurodegenerative

diseases; or multipie sclerosis.

9. Use of a compound of formula (1) according to any one of Claims 1
to 5 in the preparation of a medicament intended for the treatment and
prevention of strokes, cerebral hypoxic episodes or psychiatric pathologies.

10.  Use of a compound of formula (I} according to any one of Claims 1
to 5 in the preparation of a medicament intended for the prevention of
symptoms due to weaning from tobacco, from alcohol and from various
dependence-inducing substances.

11.  Use of a compound of formula (1) according to any one of Claims 1
to 5 in the preparation of a medicament intended for the treatment of pain.
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preventi on of strokes, cerebral hypoxic episodes or
psychi atric pathologies. 30 10. Use of a conpound of
formula (1) according to any one of Claims 1 to 5 in

D BRORAIBBPS" <yt ome e T8 weani ng f ogh(RANQB000137

from al cohol and fromvarious dependence-induci n"g _
stbst ddseof a3sormpound ef farmule dhheesatiog to anyane ¢f Glaims 1

qe@frﬂfh%gpr%ﬁg@bgn% Hedidthast ihteng%dfsfo'l' ﬂwigré?tment of lower

preparation ed) canment I ntended for t reat ment |
dimty dseherng. Jlgwer 1lirol oarteria). ogRiysipRYseRSR 0 ¢3rAIac jschemia,

Uagoddrdial cidretios, eardige NMinsafficioncyc cekinli Reallry arfficmey in
al Ny, arati]on

. d 1. to 5 i h f t
et Rts  Yarcosd sickEs BY SBADE iflrRieriyi BE REREMock.
lower linb arterial occlusive disease, cardi ac
i schen . . . " .
Bt 1% of &R of Rirftfia F 2ol 1 any gne of Claims 1
dathentthe peadaration iif cermedicanent istardeds forhentrgatrognt of

6 rh g%ﬁ@qﬁ dshg Use of a conpound of formula (1)
accorg}ng toog%y gne of Clains 1 to 5 in the

preparati on of a medi canent intended for the treatnent

01;4. i Mé?@ﬁ}ﬁrﬁpwmpgﬁﬁﬁ?ulalﬂ) b‘&cor‘dmgf ] aﬁy@nfmﬂmléims 1
ar a accordin . an ne, o [

% 308 Becpiarardifit s 4 medcaihah iielpena@s Ts; rehtheht of

tdegonataagical patiielogiasy lastfialor plaehativegt@idis. ast hma or

ul cerative colitis.

)



