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WD 20071020344 1 PCT/ FR20061001912 DERI VATI VES OF

5- PYRI DI NYL-1 - AZABI CYCL( 3. 2. 1 ] OCTANE, PREPARATI ON
METHOD THEREOF AND USE OF SAME 1 N THERAPEUTI CS The

MR 2apiT/020344nt i on rel ates tol PCT/FR2006/001912
5-pyridyl -1-azabicycl o[ 3. 2. 1] oct ane derivatives, to 5
thei r preparation and to their therapeutic use.

Pyr i dg{l - 1- azabi c cl o[ 3. 2. 1] oct ane- based -conpounds

BEBl\éﬂl E&yOR FolnR lell cr-ABRBIGYELARIS 2R e TANEY BREPARATION
ang‘Hdb TREREOF ANB WE OF %A(n{lﬁ% ﬁ-ﬁ%ﬂiiﬁﬁ cai ¢ ad(32

type receptors. ere I's st a need to
find and devel op products with affinity for the

Phé of %téééhf:mvéﬁtﬁﬁme%tés e aﬁ)ﬁl - ﬁé%g&gb@@;% YPcta Wf@%tﬁgs, to

nicotinic receptors cont ni
thevmnabatmandstmthr mara@eamqrwa@ proposi ng novel
compounds, whi ch show good affinity for the nicotinic
receptors and good selectivity towards nicotinic -

S-Wﬁ@}IQL&ab%?ab@' 24 186tahBBaddd S UIAHdundéN ear§UbJaF?§édy0f known,

SRer e By Wk RIS B, W vl 18 g el and

& tyge ec8pilokd. in which: R represents a group chosen

from pyrazolyl, imdazolyl, triazolyl, oxazolyl, 25

oxadi azol yl , thlazo i sot hiazolyl, thiadiazolyl and
Teareaig gitii|a negd stodmg?/ pn@g@gel@p yproducts with affinity for the nicotinic

receptors and that are selective towards nicotinic receptors cohtaining the oy
subunit.

The invention satisfies this aim by proposing novel compounds, which show good
affinity for the nicotinic receptors and good selectivity towards nicotinic receptors
containing the a; subunit.

One subject of the present invention is compounds corresponding to the general

formula (1)

in which: _

R represents a group chosen from pyrazolyl, imidazolyl, triazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl and tetrazolyi, this group possibly
being substituted with one or more 'groups chosen from halogen atoms and (C;-
Celalkyl, (Cs-Celalkoxy, trifluoromethoxy, trifluoromethyl, nitro, cyano, hydroxyl,
amino, (Cy-Cglalkylamino and di{C,-Cg)alkylamino groups;

the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a

single or double bond.
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bei ng substituted with one or nore groups chosen from

hal ogen atons and (Cl- C6)al kyl, (Cl-Ce)al koxy,
trifluoronmethoxy, trifluoromethyl, nitro, cyano,
MY@2083%/D20344m no, (Cl- C6)al k@l am no and PCT/FR2006/001912
di (C1- C6) al kyl am no groups; the carbon-carbon bond

bet ween positions 3 and 4 of the azabicycl ooctane ring

is a 30 single or double bond. WO 2007/020344 2

Mot dve, 01hé/ Gﬁ}ﬂl@i%toanlnequn Shat thar axabicytio[d.2.Moctane ring is

BEOHBER, ne o 06 BEORGIns 3 B b b i SliCinl e gorm of

tvery eamhtsamarm ot raenﬂﬂmm aff thesevenamtmmdrentieseoenzmtiometsuamd the

bl St P B! el TR R B PR & B BB, 1,

part of the |nvent| on. 5 The conpounds of fornmula (I)

- B BBt foria 0 maodost YR € Soape oy piaee-gaiton

t4its. Sogreaddition salisdsen pat bsthewwebtiorpr epared Wi th
phar maceutical ly acceptable acids, but the salts 10
of other acids that are useful, for exanple for

Phedel saltsgnay b pedpared@ith baamﬁamoumsz acCdptine ﬁubeg Hutkhe salts -

al so for art of the.inventjo

PLihet 8098 ke Lt kPl B elriaing rsaig edfie compounds
solouatiasl), aiseformiparttdienhd ipventeh. associ ations or

conbi nations with one or nore water nol ecules or 15

with a solvent. Such hydrates and solvates also form

Wﬁé tompodridie df framidd ONmay BisbRKist Mthe drmodf Hybratey @SsﬁjNates i.e.
tion, the follow ngl definiti

G ol BF giseouidtPns o TP eE MIB - Grniis whtef guplegtes or

@itio Blsolve At Satk idreiee Wpd salvark st fofn bR eathednvdmtiamched
al i phatic group. Exanples that may 20 be nentioned

i nclude the follow ng groups: nmethyl, ethyl, propyl,

inStBe cotekt, of e plesentiis@pbby, the fcﬁbﬁlmglﬁeﬁhmorﬁﬁé‘éﬁn& etc.;
adlcal -0-alkyl in which the

n al kox
a? E?ipgﬁ‘? 6\5%" %srﬁ‘é’g”%l'é?h hiBg. reRine or i ?16t°!'7he conmpounds
Oén BIRYINAbap: (d satli®dd Re@r 5t BisRehad @thbﬂ@grd‘}beﬂkérﬁ;ﬂes that may
first 25 su of conpounds consists o _
'&%I%UHE‘E" f’l?PJ%ﬁHf’g HOHQW"PE’eEFOé@(%ﬂF@"hé(' gﬁtBﬂpp'@ﬁb's &59PFqRYn butyl,

lMtBlﬁﬂOleﬁLbutymﬂ,émgoét}gl triazolyl, oxazolyl,
oxadi azol hi azo_o% i sot hi azoI@ﬁ1 t hi adl azol yl and
1l vh

1@t 299 EJTPUP tEh"ag'CQP bigayhighthe SFouRIFsaS @Qﬂ”@é above.
wth one or nore (C, -CB)al kyl groups, nore

Rartl cularly nethyl;
mong the compounds of formula (1) that are subjects of the invention, a first

subgroup of compounds consists of the compounds for which; _

R represents a group chosen from pyrazolyl, _imidazolyl, triazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isothiazolyt, thiadiazolyl and tetrazdlyi, this group possibly
being substituted with one or more (C4-Cg)alkyl groups, more particularly methyl;
and

the carbon-carbon bond betweén positions 3 and 4 of the azabicyclooctane ring is a |

single or double bond.

Among the compounds of formula (I) that are subjects of the invention, a second
subgroup of compounds consists of the compounds for which:
R represenis a group chosen from pyrazolyl, imidazolyl, triazolyl, oxazolyl,
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and 30 the carbon-carbon bond between positions 3 and

4 of the azabicyclooctane ring is a single or double
bond. Anobng the conpounds of forrmula (I) that are
Wih2QWe20384t he i nvention, a3second subgr APIHER2006/001912
conmpounds consi sts of the conpounds for which: 35 R
represents a group chosen from pyrazolyl, imdazolyl,
triazolyl, oxazolyl, WO 2007/020344 3

PEHiERRE00bagaYlo isothigraldi shiedigzolyl taidatediagelyt, this group possibly
. h Lk -t hiadi oa .

DO PR R PR UG CP T REERR o, Pertcliaft ety
ischutyt®y atkgpylianslups, nore particul arly methyl,

fgé%gl*gdﬁl-ca%omﬁcm ée@ﬂ%it&%@tﬁﬁ{ob@ Bgﬁaragﬁﬂcmé&tane rin is a

etween posSitions and e azabi cycl ooctane ri
$isgla or Bowilegbrd.or doubl e bond. Anpbng the conpounds of
formula (1) that are subjects of the invention, a

third subgroup of conpounds consists of the conmpounds
Apngiine leomRouregsr of &rtrailaa (1 that pare haabiatts pbithepinveatigny [ third

g . Y Tyl .

1BoEaB Eomphbid Rntlss PR Borkbound folBBGEI VT Yt g

Buteprésemtseda vgrobp octesen fromr @ymzolyhsinutiamobh fnismolyl, oxazolyt,
I : - I - | .

PP RRER) TR 208 < P bk b SRl B fo lyted with one o
oy @glps athiosen {r@b- CA)ageky latomsicandani@-Cealkyl, (C4-Ce)alkoxy,
j - | k ' DS ; t - :
BRI R FoRoRB e CHES, pR. S i FRRGCI R FlEmine

arsl di(C,iG)alkylghimogropsubhe bond. Anong the conpounds of

8 <ot 8 5o PR D5 0 55Recine rn s
sigipoudoisld bondvhi ch: R represents a group chosen from |
pyrazolyl, imdazolyl, triazolyl, oxazolyl, 20

oxadi azolyl, thiazolyl and tetrazolyl, this group
Arasisg lthey ctmapogndsudfsiorrhulb gt ivat Breosbjects ofmties invention, a fourth

1- C6) al kyl . ticul arl thyl ; dth
LD R P beatist anne R e BULpE SR E Rl % of The
Rz epreseotso e teogp réhogen Sfram  piyragbigl, oimidiaxolN, e trizzoll, 8%azolyl,
GPereb bR ane Srarent i< Yol potol oo i Wit one or
raonesCsC3)aldy| §iatps, anare pactufzely nvdthyend
the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a

single or double bond.

Among the compounds of formula (l) that are subjects of the invention, a fifth
subgroup of compounds consists of the compounds for which;

R represents a group chosen from pyrazolyl, imidazolyl, triazolyl, oxazolyl,
oxadiazolyl, thiazolyl and tetrazoly!, this group possibly being substituted with one or
more (C4-Ce)alkyl groups, more particularly methyl, isobutyl or n-propyl; and

the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a

single or double bond.

Among the compounds of formula (l) that are subjects of the invention, a sixth
subgroup of compounds consists of the compounds for which:
R represents a pyrazolyl group optionally substituted with one or more (C4-Cs)alkyl,



R represents a group chosen from pyrazolyl,

i m dazolyl, triazolyl, oxazolyl, oxadiazolyl,

t hi azol)/l and tetrazolyl, this group possibly bein %
WR200T/02¢H4i t h one or nordéd (Cl-C6)al kyl BEed(RRR2006/001912
nore particularly nethyl, isobutyl or n-propyl; and 30

t he carbon-carbon bond betvveen positions 3 and 4 of

t he azabicycl ooctane ring is a single or double bond.

Kroagalkey. ddfrecrmetboxy. tribronernethyll yitech syang, divdidyye @nmino, (Cq-
group of conpounds

co)ﬁtskp%{ﬁslﬁ%ﬁpal‘]@rb%ﬂﬁg%rﬁbg which: 35 R represents a

ther carodnytarge bpwd)pehmeaabbytlmﬁ%and 4toé thevazahicyeleogiane ring is a

§y!, WO 2007/020344 4 PCT/ FR2006/ 001912
%Eggﬁj%%@h trifluoromethoxy, trifluoronethyl,

nitro, cyano, hydroxyl am no, (Cl- C6)al kyl am no -or

T T e e e

s@)moupsoﬁtgﬂnmoondsiomrislms bitthd cofmpsnmdsgfot wheickonpounds of

E&gr{?%s%ntgls% B%rg%lybado?upsg .o%% r%sn%stl J?gd klgﬂgpgitoggnorg(crcg)alkyt

g'consTs
gmupsumas pfaircmdmymhethﬂ isemﬁydsaentm'owl,pyr azol yl group

%t&a%b?,' J:éf-béﬁjgc%c{ IBeL{w Po§ {r:%r{%hr@?% 4?@%&&% c?&gy&lté(#e ring is a

nor e | cu
annglecmyibubl&(bondhe car bon car bon bond betvveen posi tions
3 and 4 of the azabicyclooctane ring is a single or
doubl e bond. Among the conpounds of fornula (1) that
Ameng ube eotrpooriidst biefarmuiandl) thal ase sutgjbdths of thdd grveatiorpfa eighth

QR H RSN SL Sl B SRR FOEELT, et

Ri represests ca pyrazcﬂ'yl (g@iupOﬁt)tmlnhw sul:g;tltmmiswltmmne or more (C4-Cg)alkyl

BRbby it R e BN st B N s PG S nd 4 of the

thmaia'rmyectanm‘t borel tietween positiorsi Nghde4 bding. az2bicysivutarieving is a
@‘g% s of formula (I) that are subjects of the

mention nay be nade of the conpounds of
forrrula -

grn%%% (tlflﬁ &Semp ﬁlénd% 01“O é:rrr{[@‘%( (i tr?ét aPeY subjects of thz:aL |r?vze%P ion, entton
dﬁapbéamiembé dampauhdB of fdrmilla: azabi cycl o[ 3. 2. 1

J g—fé-ﬁ -methyl-1H-pyrazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;

- 5-[2-(1H-pyrazol-4-yl)pyrid-5-yi]-1-azabicyclo[3.2.1]octane;

- 5-[2-(1H-pyrazol-4-yhpyrid-5-yl]-1-azabicyclo[3.2. 1]oct-3-ene;

- §5-[2-(1-methyl-1H-pyrazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]-oct-3-ene;
- §-[2-(1H-imidazol-1-yl)}pyrid-5-yl]-1-azabicyclo[3.2.1]oct-3-ene '
- 5-[2-(1H-imidazol-4-yl)pyrid-5-yi]-1-azabicyclo[3.2.1]oct-3-ene

- 5-[2-(1H-imidazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane

- 5-[2-(1H-imidazol-1-yl)pyrid-5-yI]-1 —azabicyclof3.2. 1]octane

- 5-[2-(1H-imidazol-2-yl)pyrid-5-yI]-1-azabicyclo[3.2.1]octane

- 5-[2-(3,5-dimethyl-1H-pyrazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;
- 5-[2-(1H-1,2,4-triazol-3-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;

- 5-[2-(5-methyl-1 ,2,4-oxadiaqu-3-yl)pyrid-s-y!]-1 -azabicyclo[3.2.1]octane;
- 5-[2-(1,3-0xazol-2-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;

- 8-[2-(thiazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane
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5-[2-(1H pyrazol -4-yl ) pyrid-5-yl]-1-azabicyclo[3.2.1]o0
ct-3-ene; 25 -

WO 20070028344y | - 1H- pyr azol - 4- 9l ) pyri d- 5-yl | -RCHFR200§/6D01912
0[3.2.1]-oct-3-ene; - 5-[2-(1

H i m dazol - 1-yl ) pyri d-5-yl]-1-azabicyclo[3.2.1

] oct - 3-ene -

5 5{[2{fytaxal-Givtlayrid-5414il-9zapicycloB-3/1 petanazabi cycl of 3. 2. 1]

P82t ERhiadhleRy hrid.s-)-1-azabioyelofa.2 djostane, 1 1 ocy ane

- 542 [tﬁtréiol 5-ylpyrid-5-yl]-1-azabicyclo[3.2.1]octane;
LSRR A YL s e ARG 08 T dbachel 00t aNe

+—5-|[2F(‘blamd>py2-4 ¥ pypayzoi-d-yBpyridh-5-4H-d zedabicyadd[8[231]actahect ane

I} b (ol b, BY pT doe-apefion. saluge e it orogt yiate or

soléatg2- (1 H-1 2,4-triazol-3-yl)pyrid-5-yl]-1-aza

RRACE e SOSUs e & STHGPPE: 5.11 1 1. avat

i cycl o[ 3. 2. 1] oct ane;

f &‘F l%%L h%fg'n é@!”[ %“%Hﬁ g‘rf[ﬁqeal‘% érBtle i rglé%?%/%ﬁ%lup{ ?ha% makes it

p@saam dlystlypfc3prdtect a resdtiasn eundlibi? BOH 48248 BddroRyl or an amine during
R2006

8 S5hEgS Ao Py I raaanerals fheyntash Racyed Brston &) g o o

the synﬁwe[s&- (E&an‘l?;atelsyd)ﬂ dirbmz:ﬂhg grotlpspatd df proyedtiod and deprotection

clo
E—‘E‘eﬁ?% ) 6‘| '"5 y?'}B’VPu r%’P;?I'T Qrogyig siyanesis; sCeep ot al. 2"
EoitdbauahnWiley & Sons, inc., New York), 1991.
5-12-(1-isobutyl - 1H-pyrazo| 4-yl)pyrid-5-yl]-1-azabicy
clo[3.2.1]octane; 5
ﬁTthéééxlh?;]-ambéth -tlié‘ltemﬁt L Raoing @rcydp) Wanda@rw;} thkt agliecadily
clo ocC n
SeRtet o Gioaala bY pirrkinocs RefProKE: bafn'lin lgtihen gpctron

palt. vam§ group Hie ﬂhaé fBeOFea@hIPlﬁé;ﬁaﬁdawtth csmatheergrau;m mt lelkgmple
gf enant i Qners. In.the text hereinb the t

B AT I SAIOR MR P ABRSAE. [EREmp, halogens or an

@@ﬁéteel ﬁydrf)k ISioip EGcHrRt %clineahérfé@gwaﬁeee f bé}ﬁehﬁﬁulﬁnﬁﬁié p-
as a or an am ne durin a synt heSI s and

@@@aﬁwlgpnateo triflal cpiA® qihEXamples of [EAVRG GEOYRSRNG isferences

& tﬁélﬁp@bﬁréllfon ér@egl\?‘éhnﬁwh%‘vﬁnceﬁxlﬂr@}g%ﬁlcoéhéiﬁ@ ¢l NGirch, 3™
groups and protection and_ deprotection ods ar e

dilirh Wiey: 'P?e&%lcﬁvb%@ Buptd-31P-Or gani ¢ Synt heS| s"

"Green at at, 2nd 15 Edition (John WIley & Sons, Inc.,

New Yor k), 1991. In the text hereinbel ow, the term
The somagingisoefpaensealfamaulg (Dupay katPrerajesh ¥ia @ fapqeps ilustrated

gécgﬂj{ﬁdjtofsm {Bbiggul € by breaking a heterolytic
bond, Wwth |oss of an electron pair. This group may

thus be readily replaced wth another group, for
£ 3886 reaction is performed on the lithiated anion of a heterocyclic compound

of general formula (Il}, in which Z represents a bromine atom and W represents a
halogen atom, in the presence of 3-oxo-1-azabicycio[2.2.2]octane, of formula (lI).
The lithiated anion of the heterocyclic compound of genera! formula (i) is obtained

by halogen-metal exchange with an alkyllithium derivative.

The compound of formula (IV) is obtained and, when treated in hot acidic medium,



20 during a substitution reaction. Such | eaving groups
are, for exanple, halogens or an activated hydroxyl
group such as a met hanesul fonate, benzenesul fonate, p-

W 200H02034dnat e, triflate, 8icetate, etc. mﬁfdﬁﬁéﬂoﬁlﬂowﬂ
| eavi ng groups and references for their preparation

are given in "Advances in Organic Chem stry", J.

March, 3°'d Edition, Wley Interscience, 1985, p.

®a0s Bilibe c2BpPhmrd oifopoulad¥).of general fornula (1) may

be prepared via a process illustrated according to
Schene 1 below. An addition reaction is perfornmed on
Chatahtic hixdrapeshtsniod theodoudlehtxirel leadsctoitice compaunddbf f@nutd (V1)
general formula (I111), in which Z represents a bronine
atom and Wrepresents a halogen atom in the presence
bifie 8ompouridsaafajrneyal [fofnili2 (i2] incvhicte theofarbam-narban (blohdl .between

9 £ 800y o 5 85 AR lons o

emdmahgeubutltdtecapymkédyll imitiBzalyh tlﬁazdnlylabkmlyl 35<aiﬂlaeoly| thiazolyl,

SARSEOE Ao S0t rariy S AR b rSReBe! LSl o
RERLBRZPDGA/OEH 2 tehrebearasla braminbataonpound of formnul a
(V). Catal ytic hydrogenation of the double bond | eads
to the conpound of forrmula (VI). 5 The conpounds of
general formula (1), in which the carbon-carbon bond
between positions 3 and 4 of the azabicycl ooct ane
ring is a double bond and R represents an optionally
substituted pyrazolyl, imdazolyl, triazolyl,
oxazol yl , oxadi azolyl, thiazolyl, isothiazolyl,

t hi adi azol yl or tetrazol yl group, are obtained from
the conpound of forrmula (V) in which Z represents a
brom ne atom WD 2007/020344 7 PCT/ FR2006/ 001912
Scheme 1 Oj) z 6/ +wN (Il) (I'll) z P-N



1kNYzz N\VN N(V (M) 11ININ RR NNCI
(') (1) The conpounds of general fornmula (lI), in

ich the carbon-carbon bond between 5 positions 3 and
ANQ200F82834bi cycl ooctane riffg is a singl e BEAFRANI6IR01912
represents an optionally substituted pyrazolyl,

i m dazolyl, triazolyl, oxazolyl, oxadiazolyl,

thiazolyl, isothiazolyl, thiadiazolyl or tetrazolyl
group, are obtained from tS¢femadpound of formula (V1)

in which Z represents a bromige at,om 10 The

g_ZZ

substi t uent Ot hus be ifrogiced onto the conpound
of formula |( r (VI3 in ich Z represents a
brom ne at cordi ng teyan t hod known to those

skilled in t art, for instange; WO 2007/020344 8
PCT/ FR2006/ 1912 - with a boﬁ@%ic acid of formula
R-B(OH)2 in which Rig as defined in the genera
formula (1), in the prtesence of a palladium catal yst,
for exanple tetrakis(trj | phosphi ne) pal | adi unm -
Wi th a conpound of for afR-H in which Ris as
defined in the genghdHiformula 5 (1), in the presence
of a strong base éxarl e sodi um hydride, in a
solvent, for ex dimeIV | formam de; with a
stannous derivative of fornula R Sn[ (CH2)3CH3)]3 in
which Ris as defined in the general fornmula (1), in
the presence of a palladlun1catalyst for exanple
bls(trlphenylphosphln di chl oropal | adium 10 - with a
conpound of formula R'H |n which Ris as defined in

the general fornula
|
x N ___“,_lfgi%ig:l/
N
vl
Z | R Y | R
N N
N\ N
0 ' M

The compounds of general formula (1), in which the carbon-carbon bond between

positions 3 and 4 of the azabicyclooctane ring is a single bond and R represents an
optionally substituted pyrazolyl, imidazolyl, triazolyl, oxazolyl, oxadiazolyl, thiazolyl,
isothiazolyl, thiadiazolyl or tetrazoly! group, are obtained from the compound of
- formula (V1) in which Z represents a bromine atom.

The substituent R may thus be introduced onto the compound of formula (V) or (VI)
in which Z represents a bromine atom according to any method known to those

skilled in the art, for instance:
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(1), in the presence of n-butyllithium zinc chloride

and a palladiumcatal yst, for exanple

tetrakis(triphenyl phosphine)pal | adium The conp ounds

WO geoEPa®34dor nul a (1) in whidch the carbon- EGTMZOBWW‘IQ‘IZ
between 15 positions 3 and 4 of the azabicycl ooctane
ring is a single bond and R represents an optionally
substituted triazolyl, oxadiazolyl or tetrazolyl group
raith & mj'obie goiceplafoguiulaf R-G(OHheincohigho Bnig asf défimechin dhe general

fo¥inlila ﬁN thiy @leg%ﬂéez oﬂg ?r éﬁfgelu?n %gtal fsyme‘f%r example

represe 's a trlraz
(eltr)akisétpryh»bDwmrmipalfadmsmthe corrpound of formula

() R
e EotmbgligRTRRRE R I yBieCRSs F Bt B B esrel ormuia
(p i theppresencesofcd stasng haehm'rcﬂmnmlel\hbmummmmld% in a solvent, for
azolyl group, the conpound of
F’gﬁ'ﬁﬁ?g%épﬁ&g’%éﬁﬁ *25 obtained in two steps fromthe
cwitp awstahnobis ﬁem\ranhao( fdrhyla R-BnECHe)eDN g tiredhich tRoistdsealefined in
h Xy X of formul.a (VI NH_, ~ OH N
HeT BT a0 830 % PrachRpRAlGe Redlm SolgheL lgsameie
bm(tmﬁenpbbeanmrm)mﬁhlhmdaﬂnowm;m ne hydr ochl ori de in ‘
basi ¢ nmedi u 0 nd \|
OBt SEAlEY & Aot BEURG wRleoaR ¥ Arnfid ine @eRgral formula
gplimehe psasﬁmcasofpybuulhtnmm oz:gc \chidride axipa qiaiadicongatalpst, for
f 1 3“&% ﬁ/hr]1 esentsatetrazolyl
g’fa&fﬁ ekisERhe IRy o "P%P 1) may be 5 obtained
fromthe corrpound of formula (VI!) in the presence of .
B8 B BF oo A or A TIRRLIA T AR Sarfors SArkS hosd Btween
positions 3 and 4 of the azabicyclooctane ring is a single bond and R represents an
optionally substituted triazolyl, oxadiazolyl or tetrazolyl group may also be prepared

from the compound of formula (VII).

(VI
For example:
- when R represents a triazolyl group, the compound of formula (I} may be obtained
from the compound of formula (VII) in the presence of a strong base, such as a
solution of sodium methoxide, and of formic hydrazide in a solvent such as
methanol;
- when R represents an oxadiazolyl group, the compound of formula (I) may be
obtained in two steps from the compound of formula (VII),

first converted into the N-hydroxycarboxamidine of formula (VIII)

NH
7 N
. N OH

VIl
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The conpound of forrmula (VIl) is prepared fromthe
conpound of formula (VI), in which Z represents a
bromi ne atom for exanple in the presence of potassium _
WP 208HP2R34nd t et raki s(tri pfenyl phosphi ne) PAFIFR2006/001912
in a solvent such as dinethylformam de. The
preparation of the compound of formula (V) in which R
represents a bromne atomis described in WO 03/057
g examgledn theopresencgisit ydrosylamnedivdachiogdein kasiomegium,

| .
bl Sorbo P BIRSEAAY Wi PNEL Bk BT LOTROURN 6B anhycride in
aselvantzuchligs eyriging tmeive hesexpested ichegoumnd efifermula (1);

I

| WHRRERUErecdied ) SFAEIR choybl " CaRbhY SOTARIL TRy be

detsinen kf@cnn ther eoropoundrafifainiyla AVIb) :nam prasencke st sediw azide and
' : di t

bR Froshich ERBRN B el el SRR RO B BE S 0% 1 e

inthe art. 25 Accordl ng to another of its aspects, a

g%)]ﬁgllfngogli %};%rﬂ(@% (%Q/?%]plje ?}%lds‘fporﬁ Er?e( gﬁrﬁﬁ@ﬂﬂlﬁsfo%ula V1), |n 
wbich odimeireserds s bfoptine momnfoeremmpkt @s ]’frfeoprelshmce of potassium
A ol ERIRRAC Rt PR P Tty BB as
dierettilforcamideunds in  accordance with the invention.
These exanples are not |imting and nerely illustrate

t he present invention. The conpound nunbers given in
iilae prepheadion of thetdoenpoubd ekformelady) inovhitioR eegresenis ararhiee

I [S: . bel ow, which illustrates the
‘Jﬁr-n ég%?é H’tg?u'ipv ngg?%b?he physi cal properti es of a
few conpounds according to 35 the invention.

O0g! P20344 s POTLERRURL 09494 SRS o8GRO

H-pyrazol 4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1 ]octane

£59 Sehli il bRt oimuid oh)grepamaergialy ayalplg pgare avaiiabe

Vig detidsrdederiiel!: id the literature.

In Scheme 1, the starting compounds and the reagents, when their mode of
preparation is not described, are commercially available or described in the
literature, or may be prepared according to methods described therein or known to
those skilled in the art.

According to another of its aspects, a subject of the invention is also the
compounds of formulae (iV), (V), (VI), (VII) and (VIIl). These compounds are useful
as intermediates for the synthesis of the compounds of general formula (I).

The examples that follow describe the preparation of certain compounds in
accordance with the invention. These examples are not limiting and merely illustrate
the present invention. The compound numbers given in parentheses in the titles
refer to those given in the first column of the table below, which illustrates the

- chemical structures and the physical properties of a few compounds according to

the invention.'
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1.95 g (7.354 mmol) of

5-(2-bronopyrid-5-yl)-1-azabicycl o[ 3. 2. 1] oct - 3-ene

(WO 03/057 697) are introduced into 40 m of nethanol

WO 2007/62@3dnat i on flask, ah¥l 195 ng of plRBETHERN06/001912
oxi de are then placed in suspension. The nediumis
stirred 10 at roomtenperature under a hydrogen

pressure of 26 psi for 45 mnutes. The reaction
Bxainple 1 ecdmpetordet) t hr ough di atomaceous earth and the

d
STeL el RS BB SR AT B R bRl
(:—hhxadTabmgﬁdaq:)(ﬂyZ)on a colum of silica gel, el ut| ng W th
a mxture of chloroform nethanol and aqueous ammoni a

in 95/5/0.5 proportions. 1.4 g of 5-(2-branopyrid- 15
byl ) 512-Brahopyidl5eyI81-2zabioadcld.2. Adatarebhyairstedmide (1116
formof a waxy oil. The hydrobrom de salt (1:1) of
5-(2-bronopyrid-5-yl)-1-azabicyclo[3.2. 1] octane is

1 beny obtmmmntwy) adg ngS-lZ-@ﬂ#hO’Fﬂyi‘lﬂlﬂ-ylpi-aaaiﬁcyEldI\B 2 1]oct-3-ene

@ﬁbﬁi’%@%}t éﬁ%) %arﬁg{d%g? gl rﬁfeq mg talriglzﬁca Hydrogenatlgn flask,
and igﬁh@@m’éﬂndn@%@ arg- tﬁérﬂbllace/d:incé{u@p&ﬂqu'ham@acﬂdrﬁ is stirred

and (-)- drobrom des :1) The race
& fosh omRSTaf e BUST 3. MIciouly EXRSFUF 01228 PUCPRAE mBstes. The
i‘é)adrcﬂbmmudeus(fﬂteﬂe)d th@lbﬁidm&nhébcﬁx%%@rtﬂ: ahd thé selest! .yeéinoved

chro raphy on a raI p as
Bl tPROEHES Guder JP oy ana | T oeiR Gpined” s Buriicd by
ﬁﬂaﬁbtm on raeﬁcﬂ@tﬁhldfeéim gel, elutlng with a mixture of chloroform,

nghgﬁglgg'ggg %%Ijla "hé%g C (F:WO% %IO%S 11 29 C?frhe(Z -bromopyrid-

Sy -3l zdﬂacwhé afle arabee icthe fenPofld @akedie
(-)-hydrobromde (1:1).
5- (2-Bronopyrid-5-yl)-1-azabicycl o] 3. 2. 1] oct ane

THe hpudbedmieg s3e (1) lof 5-kﬂb}omopyﬁ@-5=|yl)214=aﬂat{|@ycl6[312 1]octane is

CH3 5- Br onop rld- -yi)-1-azabic Loctane
t@ey Q;é,bgrﬁdgg!g( egywapgb]:)f aby I\nglifltlort %f hyciro r@pig@qfld in

doefic acid. 1.82 g of exEEcted product are obtained.
5[2(1 Met hyl pyrazol -4-yl ) pyrid-5-yl]-1-azabicycl

0-[3.2.1 Joctane (-)-hydro- 35 bromde (1:2) WO
12901/ @?ﬁgﬁﬂn rif @leﬁ%gﬁcﬁéﬁf&? éa]oc%n@%)g ah§- (Eﬁh%rbmldes

-rret -pyrazol yl'boronic acid

(-)- 5 (2 br onopyri d-5-yl)-1-azabi cycl o[ 3. 2 1]octane
%obtalned by reacting 5-(2- bronopyrid-5-y
hey abrasgslie| 3nexture | odft arfe(q-bromepuiidBrybr- a@b(cycl9§3 2.1]joctane

RPRFOFE (1: 15! SRained in step 1.1, is resolved by liquid chromatography on a
chiral support so as to obtain the dextrorotatory and laevorotatory enantiomers,
respectively, 5-(2-bromopyrid-5-yl}-1-azabicycio[3.2.1]octane (+}-hydrobromide (1:1)
and 5-(2-bromopyrid-5-yl)-1-azabicyclo[3.2.1]octane (-)}-hydrobromide (1:1).

5-(2-Bromopyrid-5-yl)-1-azabicyciof3.2.1]octane (+)-hydrobromide (1:1): [y ]

+24.4° (c = 1, CHsOH)
5-(2-Bromopyrid-5-yl)-1-azabicyclo[3.2.1]octane (-)-hydrobromide (1:1): [¢y |

-23.1° (c = 1, CHyOH)

1.3  5-{2-(1-Methyl-1H-pyrazol-4-yl)pyrid-5-yl}-1 -aZabicycIo-[3.2. 1loctane (-)-hydro-
bromide (1:2) '
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5 1.2, with saturated aqueous sodi um carbonate

sol ution) are successively introduced into a 10 m

t hree- necked round-bottoned flask, as a solution i

WO 8p0%/02Q344e and 0.3 m oftkthanol . O. 035P@T’f62996’°01912
mol ) of tetrakis(triphenyl phosphi ne)pal | adi um and

0.6 m of aqueous 2M sodi um carbonate solution are

then added and the m xture is heated at 105C for 18
hours. It is cooled to roomtenperature, the sol vent

03520, TR CholAER AU SEREHaN Chmon o

(- &wgmnvrngwl)du azabiricloldud 1loglant. (atHained| benteacing 5-(2-
t ad t

Iﬁlgprgoﬁpﬁc? 8t e@ L %EﬂcS{g: :?9‘116%%9@ n arrtgoé'?ﬂ%e (qelf)rﬁ%FQl‘éﬁ in step

h&l wite saturated aqmeoua amﬂwnmaarbmate Bblotiart) Grersuceessivaipintroduced

B393R R oA 05 B SFRAHERTE o Py anc
8.3abi afyatharcB. R03] 0¢0.88 emd) ofotteaahe(mpranmlpmspbmemilwdm and
g%‘}ﬁ‘ alqﬁgoussflars%ﬁl)’ﬁla} g%)rﬁgrliﬁg sBﬁ?ltl gr% tﬂeﬂ‘?g ar%t.h@_miéture is

i on~of romc acid n ace _
beatsd st s1050Btfar r16d10arse Itad Icemzlwdo brpoiini temperatore, dmel solvent is

RUAeBA1AE B8 e Sl 88 IneP Sy W B 0 mi o

Shl&ofqriHandg filter@d 4Brough, distpmaBedis ¢drthH, The) sol&nt (s candgntrated

g%qféZiaggd gp%%suﬁ% ancfltg%qteglil'fé E;}?uﬁiﬁ%% §2Ezi|"o;r%%hmrf a column

Glosiimauged, &utiveswith ap‘alxtude at colpodiforg, tnoethdre! aBd lgdeous ammonia

BF BEEIER hrbBaico T3 Y pr e ANCHRER Bl e v

dzabidyelof3. 21 ¢lostank is obtained, and is dissolved in 2 ml of isopropyl alcohol to

35 83500 8 S7 il DR BN At pcd Gk atif ey e

olteioed aregccillectbldeayrﬁﬂtdmod adé slded bederivaculEranpl e 1,

2- bronmopyrid-5-yl)-1
5&%@ 0235(1\%6'[:@'3%3 ainﬁdc(Jct ane, obtained according to
Bitkipng poidt: 28026007/ 020344 12 PCT/ FR2006/ 001912 Exanpl e

ﬁé&&n@#&glﬁgpﬁ% %éoﬁl)':\/f?)t rfpi"|5aé'ab§)¢93|5(5 H, 5); 840 (1H, d); 7.95
(186 b0 (BH, 65.395-3 40 hemzA) 12,3021 B0 2618, rhil: 1)

[ ]=-24.4° (c= 1, CHsOH)

Compound 2 was prepared according to the method described in Example 1.

Compounds 3 and 4 were prepared according to the method described in Example |
1, starting with 5-(2-bromopyrid-5-yl)-1-azabicyclo[3.2.1]oct-3-ene (WO 03/057
697).

Compounds 12, 13 and 15 were prepared according to the method described in
Example 1, starting with (+)-5-(2-bromopyrid-5-yl}-1-azabicyclo[3.2.1]octane,

obtained according to step 1.2.
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52.1 (+/-)-5-[2-(1-Methyl-1

H pyrazol -4-yl)pyrid-5-yl]-1 -azabicyclo[3.2. 1

!oc ane (conpound 28) 7.08 g (34.06 muol) of
00%/02084dyr azol yl bor oni ¢ ‘bﬁ:l d, 7.0 g (26PQTUFR280§/001912

(t) 5-(2-bronopyrid-5-yl)-1- azabi cycl o[ 3. 2. 1] oct ane,

‘obt ai ned according to step 1.1 10 of Exanple 1, are

Examples? (cdmpauntd 24)uced into a 250 m t hree-necked

I i.Qn.i of
P MBI S P i B et B8 orfiatile O (-s.9
tieemzoyl (ttate phenyl phosphi ne) pal | adi um and 26. 20 m
(52.40 nmmol ) of aqueous 2M sodi um car bonate sol ution
are then added and the m xture is heated at 90C for
22 (hb)aﬁ-s{;z (1EBletiyR 1 Heacdzpbéryhmaidebyyli-3$-azebibyib[8.Q. 1joriane
{ sé?@e poured into 50 m of water and extracted
chl oroform and the conbi ned organi c phases
are dr| ed over sodiumsulfate, filtered and

FURIT K408 R stk Dby GroRPemAE: 7 B @82genmoD of
@J)—lﬁt(lzftgombbf‘nd%-m)-xtazbﬁlc?élo[SQ nbttanef sbtamedratdmdioy tarstep 1.1
rmon aln por

S Beeri o Bh scoarrap it iorbEd Abna f5; il ffreshstked round-
m{dn&w ﬂaweas a ublutmmgm nob i of dRrehd GGd 141miIMR dthlvieD) 1.82 g

éo rglg:lﬂ)l_qﬁ tapﬁk s](ilnphg qupl%laa(pa {c'!ugr%)a(ngﬁﬁggg L(n} '_\‘!32 28 mmol) of
ﬁqLQaQ’ua 260sddilrh cﬁﬁboné’te%bmﬁoﬁére( thhn addled 35d thenixture is heated at
ng % E/Et hyl - 1H pyrazol - 4-yl ) pyri d-5-yl]-1-azabi cycl
g‘f or 12 88YSne (+)-(S, S)- dibenzoyl tartrate (1:1)
9.70 g (36 15 nTrDI) of

-5-12- H- pyrazo rid-5-yl]-1-azabic
s E?a%?r( Sl opRr DS e temnsiet . epdsd Jita BOZIBT Water and
éitt:f‘a‘é@dvﬁnbd W:tli@ﬂlol‘ﬂfomf Aidhpa Uonbined! é’r@@mﬁdphases are dried over

round- bottoned fl ask, 13.08 36. 51 mol
g‘ﬁ?"leﬁa?'tdaﬁ}@%@ﬁﬁ '5\%@" VaelHER: 5%@ reg{gue obtained is

pLeAIeH | N chBHattBraghySbh 4 8dludh S8R ggp%mﬁwgr@:trf ar m5<ture of
m nut es and concentrat ed under reduced £ressure

Shiryeionmo Fathane! Bof) AFuecys/ TN INTHAS/O arqmﬁ@ngoﬁﬁ@ g of
SipeicappbaRfaieotthingd indhe RITATY pdkd folloliaibuicet.| Uxed

until dissolution is conplete. The"'mediumis slowy
M@'&P%BO‘FB 188dfPtlenperature. The crystals

'H NMR (DMSO) & (ppm): 8.37 (1H, d); 8.19 (1H, s); 7.90 (1H, s): 7.58 (1H, dd);
7.50 (1H, dd); 3.87 (3H, s); 3.09-2.60 (6H, m); 2.21-1.31 (6H, m).

2.2 5-[2-(1-Methyl-1H-pyrazol-4-yl)pyrid-5-yi]-1-azabicyclo[3.2.1]octane  (+)-(S,S)-
dibenzoyl tartrate (1:1)

9.70g (36.15 mmol) of (+)-5-[2-(1-methyl-1H-pyrazol-4-yl)pyrid-5-yl]-1-azabicyclo-
[3.2.1]octane, obtained in step 2.1, are dissolved in 100 mi of ethanol in a 250 ml
round-bottomed flask, 13.08 g (36.51 mmol} of (S,S)-dibenzoyltartaric acid are
added and the reaction medium is stirréd at room temperature for 5 minutes and

concentrated under reduced pressure.
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obtained are filtered off and then dried under vacuum
to give 7.10 g of the desired conpound in an opti cal
%i ta/ of 95.4% These crystals are recrystalliz
001920344 c0ndi ti ons descrlded above, in %T’WB%’OO"MZ
et hanol to give 5.54 g of 5-[2-(1-nethyl-IH
pyrazol - 4-yl ) pyrid-5-yl]-1-azabicycl o[ 3. 2. 1] oct ane
&;ﬁ (S, S)-di benzoyl tartrate (1:1) in the form of
fasutting selid is digspivedin oH ol ebethpnd iang then refiuxert until dissolution

gﬁB%_Elgtepoqﬁt eﬁﬁ.ﬁﬁbws%%w S{( ad‘oo]ed to+7<§>n5 té&pera@ur@S&he crystals

- glyainediare filteyed oF andHpen ¢rlg@umdergfa@wm tqg)ve 771@9 of tt:g-'g,desnred

éﬁpcﬁ.@héﬁg Q%géz? r%uaw) £ 0% @ fﬁese s al§ aﬁ%ﬁ% Ii(z'éH under the

epriditios desdrivied above, in 926)npiyqf |edma@oyﬂo] gMe aﬁém nyi: 20([1 3neth11 1H-

3 O AR o T ot i

ﬁhatfwodgfdeldtel erysiala with am optinaledirityed P@écﬁ% ound- bot t omed

€40.4 mmol ) of sodium hydride as a 60%
@Eﬁﬁéi‘)gmgﬁ})grﬁgl is then added and the mixture is ‘

Cgm r_eqsag go Jondrempgrature for 1 hour. The mixture

hen ad ed to a solution of 5-(2-
b{nmmmsogﬁﬁydpbm} gzebscye), A2 &, h]mpvea (eneHivmw 78 (m,

8530 Tt P it DR st 0 S Bkl o A6 ZB e AR 85 (m,

1 then at 110C for 24 hours and the solvent is
evaporated off under reduced pressure. The residue is
taken up in 10 m of chloroformand 10 m of saturated

eard léepu;%nﬁdwntd car bonate sol ution. The aqueous
g ase 1S extracte of chl orof orm and

B e himicael- hv@aﬁnpégwha@é“gbuwmagmsvar\emyganﬁrapsa1 1)

aqueous sodi um chl oride solution, dried over sodium
sulfate, filtered and concentrated under reduced

Q)%semgél’z THeol &fj migazole ghisspiveednby Bhidbndilevipimamide is
RfloducB@littE™s 1 s trbéAeBiR rofhdlbbittindd fisbic 0M1X51d1f18.40mmol) of

or of orm nmet hano queous amonia in _
gugﬁtgm Oy@qgragp@ﬁ@%m@er@om@gmgs #ten added and the mixture is stirred at

@5"\2 A W?bf%r yl*l‘)eDWittﬂ'g is then added to a golutlon of 5-(2-

aza cycl oct - ene I s obtal ne

brpmeayride@-yl 11-Zzabicydp(3 % tlocbpene ( WIQ:QW@ET 687 hthd g, 329 mmol)
imdirﬁgth?ﬂoﬁmgmlééjeg{? 'tH?e“reQEthP\YHBS’iBan h%a%ﬁ dfﬂ ‘FS ﬁours and

s forned are co l ecte ralon
taenl airi‘édcufme% Vausuand Nbé tsolwgnbds @wapcza@dze‘scunder reduced

pressure, The residue is taken up in 10 ml of chloroform and 10 ml of saturated
aqueous sodium carbonate solution. The agueous phase is extracted again with
10 ml of chloroform and the combined organic phases are washed with saturated
aqueous sodium chloride solution, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue is purified by chromatography
on a column of silica gel, eluting with a mixture of chloroform, methanol and
aqueous ammonia in 95/5/0.5 proportions. 0.235 g of 5-[2-(-1H-imidazol-1-yl)pyrid-
5-yl]-1-azabicyclo[3.2.1]oct-3-ene is obtained and is dissolved in 3 ml of isopropyl
alcohol to add 0.327 ml of a 5.7N solution of hydrobromic acid in acetic acid. The
crystals formed are collected by filtration and dried under vacuum,

Meiting point: 233-235°C



WO 2007/ 020344 14 PCT/ FR2006/ 001912 -1H NMR (DVBO) 5
(ppm: 8.55 (11-1, s); 8.50 (11-1, s); 8.05 (1H, d);

7.95 (1H, s); 7.85 (1H, d); 7.15 (1H, s); 6.15 (1H,

WO 2807/62q344, dt); 4.20-4.10141H, d); 4.00- BCI(ERZOBH001912
m; 2.80-2.60 (1 H t); 2.45-2.30 (1 H, t). 5 Compound

8 was prepared according to the nethod described in
ExarrpIeS starting with

(H NMR ((BMBONS (ypii-55% (Y)H,1s)asdi @y s B02 (1] od), Fr8S, (1H, s);

A A R R R

Bthmp) 2.88;2. 6C101 Hy e Ct45A2) 30V tH) t).
(+)-5-(2-bromopyrid-5-yl)-1 -azablcyclo[s 2. 1 _
] octane, obtained according to step 1.2 of Exanple 1.

5 R8N b WaRCRBNeA 1eping do dhgpethod Aespited) by Bxample 3
Zst!adtng3meﬂ(e Mﬁ-bﬂﬂiitbpgﬁd@leylx 1a|3%blcybﬁoc[13L2.h]t‘lﬁz]‘te[r% ()bialtr;ed aclcordmg
tr| n m dazol - 4- rid->5- -1-azabicycl o
,?1% ‘}8/519 ﬁ%t 0.25 g ()o/. o4’ mmol ) of d
5- (2 bronnpyrld 5-yl)-1- azabicyclo[3 2. 1] oct-3-ene
\é\%eggrlu% 37 \yg%.?%%ast"%f agﬁordmg to {ﬂ he methogtéesc}{b rcP flnl'”iiaar‘nple 3,
10 Qiatt{r;lgggeww lmet(h)f/$«(2thcrrmdwtuu45%tl)a’nazdu-budsycmmh]bcwmé, 0. @6tained
. 0
%?C&(‘?'PS? %ngtﬁjﬁhﬁh@?ﬁﬁm‘?@ Ui chl or opal I adi um are
successively introduced into a 10 ml three-necked
ound-bé) t oned f! sk. The m xture is then heated at
m and then diluted in 10 mM of
5inm pitiptidazandyheyril5-of-1 sehbiead 68, 2a06@ Béne [HRIBIAMDride (1:3)

15 carbonate solution. 25 The aqueous phase is extract ed
again wwth 100 m of chloroformand the conbi ned

. BHYEo-PhRRe @bﬂwﬁﬁ&iﬁ@&-ﬂ%}dﬂ*n&-ﬁtyﬂtﬂb@eﬁbl@ﬁﬂéﬁpﬂﬂocté ene

sodi um chl ori de solution, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The

098lflue (0 oA nftb) 1 et by 5. ¢UbRIHRGHHE XD 1 -BBakicyeRI3EM |k-3-ene

with a mxture of 30 chl’orof orm

| I
RUOHET 4570 HesRivs Tt o JrebyIoRues 5ddbredemmol of
20 9tr?tﬁ]eﬁylﬁ'fethﬁlﬁglﬁjtggtaﬁﬁngo!es oQh&i neflog § t h@ dedhmolf  of

an armrp ous s

bl taaneaviehosphye)gighipiepalapidn e SHBRRSPYEIBtadUcpbAttozR dO m
Pred el Ndhb Hottomdd 3Hask. The mixture is then heated at 85°C for
| 15 hours -and then diluted in 10 ml of chioroform and 10 ml of safurated aqueous
sodium carbonate solution. |
25
The aqueous phase is extracted again with 10 ml of chloroform and the combined
organic phases are washed with saturated aqueous sodium chloride solution, dried
over sodium sulfate, filtered and concentrated under reduced pressure. The residue
is purified by chromatography on a column of silica gel, eluting with a mixture of
30  chloroform, methanol and aqueous ammonia in 97/3/0.3 proportions. 0.36 g of
' expected product is obtained in the form of an amorphous solid.

4.2 5-[2-(-1H-Imidazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]Joct-3-ene  hydrochloride
(1:3) |
35
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35 WD 20071020344 15 PCTI FR2006/ 001912 0.36 g (0.733
mmol ) of

5-12-(-1-triphenyl nmethylim dazol -4-yl)pyrid-5-
M@S’éﬂ@zmﬂﬂ 2.1] oct-3-ene, Bhtained in st 1%3]2005’001912
di ssolved in 4 m of nethanol is introduced into a 10

m three-necked round-bottoned flask. 0.8 m of a 6N
solution of hydrochloric acid in isoPro yl al cohol is’

0361y Rd38dnmad of bf2-a daiphanyimasaylimidazel-&- E}the@-ylixﬂ -aggigicyclo-

L 1]%cp9%§ %b-@ﬁe&% g%gu b Sd@é’cﬂ\?e%“ﬁmf@hﬁ CPJ %Mﬁ'@guced

ressure e residue istriturated rom
ichex 10Tﬁie’£h§¢?ﬂed‘19§ ohindibediamedeflasyl | ®&@ ol of by 6N SO|UtIOﬂ of

SR R R TR S S S Bt o Pty gpatum i

ligated 9} 8080 60 3 howts. Ihe sBlvaot (s1¢dncentrated Ongerl@duded pressure

%ﬁ_'th%d%gldgég%tr@ rgge@(féﬂr %H%wyl %y\eégﬂgé 8’8%? ?_‘%%?d %rel éollected
by Wi§atioreand drisd, undpr va@urpound 7 was prepared accor di ng
%lgnhg%?@at%%dso%eécrl bed in Exanple 4, starting with

bromopyri d-5-yl)-1-azabi cycl o] 3. 2. 1] oct ane,
BbNMRwGDMS@(}Gr(@me; 11185 {(tH,s¢)eP.20. @Hofs);BxBEni e, 9); 8.40 (1H, s);

gg@@?u @ﬁr%a@x*gﬁﬁf’%ﬁﬁ% H.Jopr FRSHmﬁQ-hMS T4 993 05.3.35 (51,

th};)2.80- Bokn e wyB45-2-38-(yH) 1 - azabicyclo[3.2. 1
] octane, obtained according to step 1.2 of Exanple 1.
20 Exanple 5 (conpound 10)

Cabbalic 7 Vo IH60RT tolrio, 16 frel ghépod 2BBLLE' Rl Exdindle 4,

gtating -With- (¢ )-3-t2-broragpyid-524 1 -3 mbidydios. 3.1 Jocttnaz altthiogd lao€@ ding
2,11 oct 5.7 I f
tfsf%[% ﬁ%ﬂfﬁ%ﬁ?ﬁé‘s& gonyl m Zjagol e dissolved in 9 m

of tetrahydrofuran is introduced into a 25 ni
hr ee- ked fl ask. The reac n nediu iS.C
CHBBSIRE S ias mifPated maepihitild 3 B uestbiih thdrfore 4.
étemage | withe.d d @€)-5-(D-lorpopgridd .61)- 128zaticytibSs2. 110ctéle g (Ebtémed
issolved in 4 m of 30

| d
'?@Pfdérfﬂ/@rsczﬁé%nfgr? E%“%“H@n ‘added. The m xture is stirred

while allowi ng the tenperature to return to 20C, and

é‘- g - ' i . 0. 09 |
S Ie(sléo}npmld)m?f zinc chloride, 0.1 g ( ol )

5-{2-(-1H-Imidazol-2-yl)pyrid-5-yl}-1-azabicyclo[3.2.1]octane (-}-hydrochloride (1:2)
1 (-)-5-[2-(-1H-Imidazol-2-yl)pyrid-5-ylj-1-azabicyclo[3.2.1]octane

1 g (5.7 mmol) of 1-(dimethylaminosulfonyl}limidazole dissclved in 2@ ml of
tetrahydrofuran is introduced into a 25 ml three-necked flask. The reaction medium
is cooled t.o -78°C and 4 ml of a 1.6M solution of n-butyllithium in hexane is added
dropwise over 20 minutes. 0.73 g (5.4 mmol) of zinc chloride dissolved in 4 ml of
tetrahydrofuran is then added. The mixture is stirred while allowing the temperature
to return to 20°C, and 1.5g (11.1 mmol) of zinc chloride, 0.1 g (0.09 mmol) of
tetrakis(triphenylphosphine)palladium and 0.56 g (2.1 mmol) of (-)-5-(2-bromopyrid-
5-y1)-1-azabicyclo[3.2.1]octane (prepared according to the method described in step
1.2 of Example 1), dissolved in & mi of tetrahydrofuran, are then successively
added. The mixture is then refluxed for 24 hours and then cooled to room



10

15

20

25

30

35

tetraki s(tri phenyl phosphi ne) pal | adi um and 0.56 ¢ ('2. 1
mml) of (-)-5-(2-bronopyrid-

ng qu;tl azabi cycl o[ 3. 2. 1] oct ane (prepared accordi ng
20040 844escribed in step!® 1.2 of Exanpl RCHFR20 61001912

dissolved in 5 m of tetra hydrofuran,. are then
successively 35 added. The m xture is then refl uxed

for 24 hours and then cooled to room WO 2007/ 020344 16
ROFEFREB0CIDO a2 adeeiseddbusluBONIORe SgliensingoR) mi of
SRS Sedee 198! HeBls Phdse & Bared mhoarﬁa‘refo A the

e aqueous phase | racted wth chloroform
enmbinerborgapistithases afegthan waphedwish sateraterbaquaesh sadiwme ghloride

Sttt cﬁ%daw&ogﬁdlﬁ pdi Hﬁ tgh Iflgéﬂeg €and® UobrFated rl.l nﬁ A red uced

over I'um sul ered and concenfrated
pr@awedTBe pesidea i purifies pegingareatography iohi edcownn of sﬂlca gel,

%ﬂ{i%tﬁ%r ﬁmé(regc? c@ﬁerioHﬁ“m%ﬁha%bi %ﬁ@aﬁ&écu aerhn%hug% 95/5/0.5

mxture orororm net
preporicns amd 83/s5d 0 the fpllowing step n&handunt@rlmgeﬁicatlnnt he
follow ng step without further purification. 5.2
5-[2-(-1H 1 m dazol - 2-yl ) pyrid-5-yl]-1-azabicyclo[3.2.1
5.3c5-6re 1 H-lnicagdi g hiyoidi foy]-1-atfidyc3. 2HEoqtansd u ct)-hydrochloride
obt ?ped in step 5.1 is dissolved in 10 nl of di oxane

5 m of aqueous 2N hydrochloric acid sol ution.
The rredl umis stirred at roomtenperature for 2 hours

pr eg sur gts 8!1%%%5}1 SSté& gqu’Y@B%)J' ﬂuP(f b 8’?‘5{1358%%6?5 ml of
afeous 20 mydaouthicdie avid sdiutiat 0 hatrmﬁnaqumoﬂu&ecbmd'pqm temperature

@?[Zﬁ%@ﬁ Gnd Qh&%b&@nt -ghtﬁeﬁ%'/ﬁg hg'f? %nbg‘r @8& é?e{%rsuere. The

or of or
wsided iDtaken snodn @ﬁh mlmffcmioeofofm Iand r@dnhwfobatwatedraquaomisodium

S Le | e
ssoté esg’ﬂﬁ‘%gg%n? §¢ﬁel%§ig ropyl E %‘ tﬁ dgrtmlbl%fc%rm and the
wrﬁhn%omoes;ﬂwaeés h\;&jdmedﬁbmrl smdaxm dulfhts,sfdﬂemﬂammconcentrated

R aBRsarefriey he RIS kR ES s B IR of sgpropy

gcaifol mmddtredted switibbai eedss M| hyidraehjooic ndcid 2BkoR88 Gn lisbpropyl

%lccg‘g D&%O?:rgfta%&g%m?% I_alre &?ﬁec}e/dl %}b flﬁl)fH)n gyé %‘e‘}é‘nﬁé’; ypouum.

023 gf pfodBictli® oblaihedn) ; 2.55-1.75 (6H m). 25 [a2 ] = -

0—|) Conmpound 19 was prepared
@8’@59&?'%283%5% net hod described in Exanple 5.
@mmuqmg@) W@(ﬁprﬁi eﬂaweh HAGH 08 ABNIH! §); 1885 (M4, Nds.05 (1H, d);
185 5 (H, s? 3,78 (1H dﬁ) 360 3. % (BH, m); 2.55-1.75 (6H, m).

[Q’D =-34.2° (c = 0.26, CH30H)

Compound 19 was prepared according fo the method described in Example 5.

Compound 20 was prepared according fo the method described in step 5.1 of
Example 5 followed by a siep of deprotection in basic medium, in the presence of
an isovolume solution of aqueous 35% sodium hydroxide and of dioxane, at room
temperature.

Compounds 18 and 21 were prepared according to the method described in step

5.1 of Example 5.
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30 Exanple 5 followed by a step of deprotection in

basic nedium in the presence of an isovol une soI uti on

of aqueous 35% sodi um hydr oxi de and of di oxane, '

W 200T/829%dat ure. Conpounds178 and 21 wer ePQTIEﬁéﬂw001912
according to the nmethod described in step 35 5.1 of ‘
Exanpl e 5. WD 2007/ 020344 17 PCTI FR2006/ 001912

Conmpound 14 was prepared according to the nethod
described in Exanple 5, starting with

+ r ahi.c ]
ggbwggwé% 1Qa\g§% édaqecf a}(,!:c%rdﬂ'lgat% ﬁ’\ %‘é}p%tj e?scélleocg %ﬁample 5,
Badngl e itk cortpb@-l(mbm@o;ﬂn@-z-yd)ﬂ -azablcyclo[3 2.1]Joctane,  obtained

F%%Ué&?é T%tggz]?o- lﬁ\éh,}é}@/i |1d2;3 31/IO] él-lazabi cyclo[3.2.1]oc

(-)-(1- Azabl cycl o[ 3. 2 1] oct-5-yl) pyridine-2-carbonitri

E—?—'%-g—?g(g(%wjf 5 yl)-1-azabi cycl o[ 3.2.1] octane

Byj2H( tHor1 (A -TeiatadBeipyidi 5 i cledAblrgelb3. 2. Mectaré hod-)-hydrobromide
ﬂ]‘g)crlbed in step 1.2 of Exanple 1), dissolved in 12

of dinethyl fornanide, 0.42 g (6.46 mol) of
pot assium 15 cyani de and 5 g (4.3 mmol) of

biccobbibhapnaplsa Rer sy ok Rl B aeor B or . The

m xture is then heated at 90C for 3 hours and then
g‘gutrall ed with saturated agueous sadium carbo

Ut orfe3 THEMEY L eBlis PRECEOTERE IR SoDE TR £ Tloctane

RYtresedeppsaréd8c ftﬁﬁheorhlihﬂd @eBéHbReESn 5%91 2“‘0\‘ Eﬁample
?ﬁgcﬂ%sg dium sul fate tered and_concentrated

efr Bs 44 of SmeltloTEEmite 942 3, (5 AP ame) "o Botassium

@Jﬁnﬁféat 88d apy o 33nmel) ureh Ct&tréklé(tr%e@ﬁbhosﬁhmb)ﬁéﬂadmmh are
re of chloroform nethanol gueous anmnon

Sypgasreahty INFORHESHIRIOI 2om M repciRls i 6‘1'“‘@%;3:%@9@@‘36198&5@9 “C for

B holuan® ey Radrdired Wah fsaturatel a’iq‘&e@ﬁ@‘s@rﬂ]@r%sca‘iﬁ’éda@e s¥Xion.
2007/ 020344 18 PCI/ FR2006/ 001912

Foe aauepiis fihase s SXAPiREVRIR ool arisotas cbiéhed osgania phases
ir@célf&di%\(er)sndm EQ’IFHté’ nﬁlfé?eo( &n@bo@c%%afbd(én&?’ réﬂﬂbleb féssure.

_ﬁ_ 1- azabi Céqcp 1] oct-5-yl ) pyridine-2-carbonitri
ke f’essiustiﬁ Huried by, cl@rtoar@ qgraphygers 3 soluaw phsiticargel gluting with a

ABdbe NS cHisrofol QIR 12RH Cadliedls Bmmonia in 95/5/0.5 proportions.

0.705 g of expected product is thus obtained in the form of an amorphous solid.
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reactor. The reactor is flushed with argon and 0.04 m
(0.26 mmol ) of a 5.25 N solution of sodi um net hoxi de-

in methanol is then added, followed, after stirring

W0 20002034k es at roomtenp®ature, by addPGT/(ERZBfJﬁfDO'lMZ
0.065 g (1.08 nmol) of formc hydrazide. The nmedi um

is then heated at 85C for 24 hours and the solvent is

10 evaporated off. The residue is purified by

612 onBtldqtpLR4-driazol-Seyl ypumid-6fyljsi-ddabivyget(3.2. 1édatarieng (=)-

| u of chloroform nethanol and aqueous
%%rﬁbgﬂ&& 1 @/ 15/ 1.5 proportions. 0.155¢g of

(-)-5- [2 (1 H1, 2, 4-triazol-3-yl)pyrid-5-yl]-1-

??2 iy? n%n%% :f# ags (L%géh}ﬁ%loif%ﬁ o%g-g-ygﬁyl}gdlﬂe- -carbonitrile,

bmameldrmnstep eﬁ:i Jddissoheiein 8 b bfl mettenct iy ftt@idacazbirdo rred0 ml

P e el ML B8 B o LA 525

iﬁlyﬂ@#%%d}de% mélh@&de( ﬂJHneth?%oISS 4ien( dddedsiollowed, Gaftet ﬂlrrlng for

ﬁ}jmipg@s]'atl@ogl ?%hgeriturec%oéﬁjé% ow&qéo%ga{@ ngg of formic

pycepaﬂedﬂa@ caditimds ttieert heatse tat Bb°Oefoe 24 bedirs BniExbapbolent is
art

BugpordtBl b e tesfius is by breshyematopraghvan 2. Clymu R Fa vel
blﬁatlng\/ﬂmtg fabrnmwaof\mgbgofofm anawdndlramah aqueous ammonia in 85/15/1.5
ro | -a

bibahEy " SeBaPEE Nyt 9 ne aEERue k-Gt rEh s vie1-
iza’bl@blo[ﬂ(a.l‘ndctanb) is thbs Bbm‘rrwéda ahd( isotigaatedh Avith 7). 19 ml of a 5.7N
S o e St 8L T b B gt e g o
Slf}afi%nilarld_ dnedbt_mder r?)c[ung 1] oct - 5-yl ) - N- hydr ox ridine-

g" biﬁpﬁgwgﬁ'@"%@yé 3 g. (i 4 mol )yof d Yy

(H NMF&(@msm)csy@bﬁ{)31@1a](ﬂ4ts)Ssxds) qu isgti 3186 2118, c}bamot MH, d);

ar e acc o the nethod descri be

58670 8" 3 R0a e ™ 26035/ %BHa 3 ol ) of

6, OXYy. e hy loride, 0.78 g (5.65 mmol) of
%tv S5 c@r‘b rfg'fsgﬁ'gnd 5mM W 2007/ 020344 19
PCT/ FR2006/ 001912 of ethyl al cohol are successively

introduced into a 10 ml reactor. The m xture is
Cempowadl 2Rowas prepared ancbrding ritof thetroethdd dBiserifed tor Bxample 6,

S8rthG Wt Ehh SabByiRs 3 2SS B pyridine-2-carbonitrile, which itself was
obtained from  (+)-5-(2-bromopyrid-5-yl)-1-azabicyclo[3.2.1]octane  (prepared
according to the method described in step 1.2 of Example 1).

Example 7 (compound 17}
5-[2-(5-Methyl-1,2,4-oxadiazol-3-yl)pyrid-5-yl]-1-azabicyclo-[3.2. 1]octane  (-)-hydro-
bromide (1:1) |

7.1 (-)-5-(1-Azabicyclo[3.2. 1]oct-5-yI)-N-hydroxypyridine-2-carboxamidine
0.3 g (1.4 mmol) of (-)-(1-azabicyclo[3.2.1]oct-5-yl)pyridine-2-carbonitrile, prepared

according to the method described in step 6.1 of Example 5, 0.3¢ g (5.63 mmol) of
hydroxylamine hydrochloride, 0.78 g (5.65 mmol} of potassium carbonate and.5 mi
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pressure and the residue is taken up in 10 m of

wat er. The aqueous phase is extracted with chloroform
and the conbi ned organi ¢ phases are washed with 5

W 2087100 4ucous sodi um chl #9i de sol uti on, PATIFR2086/@p1912
sodi um sul fate and evaporated under vacuum 0.29 g of
product is thus obtained in the formof an anorphous
solid. 7.2 :

st pihy( Blchbe! hark -suicessivelyaimitradioded3intd 3 phdrintreictdr] The mixture is
B&@%@& ‘ﬁ%rcé ﬁé@]szaqd)lth]eﬁ%@% Th fiifrate ¥ HoRBE RSP uhder Fhduced
. g (1 o 0

press@re( anch biec rasidop3is 2akéroop-i5-1 il Kif ImateroX e yadieogs Rhase is

| mi.dam r red | - di lved .

SRR TRl 3058 LA shoghic 558 MEC yhdd i
Satlratéd (doueBusmaid)unof chdaridel coltibly,ddriee dver t $oeliuradsididte and

OheliP Mol et 2,20 o 8 Brpfled BoPus SBREISALM' dig Bim of an
ambrpous sslidconcent rat ed under reduced pressure and the

residue is taken up in saturated aqueous sodi um
carbonat e sol uti on. The aqueous phase is extracted

M2t h Bii-(5-Methyinl 2pdotdunzobsy| ) ped-Byiffarizebipyus[B.2. Adatane
g;}becg sver.qﬁiﬁd,jﬁum sulfate, filtered and evapor at ed
THOEFORREY "'Phe residue is purified by 20

chr omat ography on a colum of silica gel, eluting with

xt ur.e, of chl orqf or met han and . epys .anmmonj a
B8] e Emmploordt orfats-Gabegras 0SB MERI o R B Nahe 2-
cabbyinidhridel -mpeEtte@ roteB-7y1, ) disoived Sn Y0 midof pyridine is introduced

-azahj cycl o[ 3. 1] ane is.,thuys obtained, and i -
7% 8 dotEreRtds T kP i BPab gt achiBamBy il Buerbodiedand the
méqg@s?ﬂ%kmal aﬂtrb?m téignpel!mﬁﬂgﬁbrf whanfrlaczirﬂ t'ga% aesgtetiat 110°C for
i d. e crystals obtai are c cte . .
B obisa TErecliRit & BoRrer Eaarucler reired rauis ape he resicue i
Mktlﬁ iupgn Qg'tugétéd ﬁbeg&f& E%dligh %dn@é@@luﬁagng mgﬁ)za'qugglql@ phase is
éﬁjffa’cge%itrt @ijgro rEn’ @%@_elcgoy-g)iéqgﬂ?rgﬁ%ib phases are d(:)'iesi over sodium
$uate? 6 fikdred laka i 3vaboratdll FurieP! vacBumC OTROUBSIdYs) is  purified by
é+%-5- 2- %I—l—tetrazol _5:31%”85“ d- 5- IKJ,-l .
Cy '@BFOESW [ 2. colump & ica d5elung wilgza iphguge gf chioroform,
fhehandr afdRiuEeld Earonid a8 tosps/le) gbbgbﬂbﬁ@.- 80624 RANLL52-(5-
| e WO 2007/ 020344 20 PCT/ FR2006/ 001912 ) i '
methyl-1,2 4-oxadiazol-3-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]Joctane is thus obtained,
and is dissolved in 1 ml of isopropyl alcohol to add 0.05 ml of a 5.7N solution of
hydrobromic acid in acetic acid. The crystals obtained are collected by filtration and
dried under reduced pressure.
Melting point: 321-323°C ,
'H NMR (DMSO) & (ppm): 8.70 (1H, s); 8.05 (1H, d); 7.95 (1H, d); 3.80-3.20 (6H,
m); 3.70 (3H, s); 2.35-1.75 (6H, m).

[grh]=-26.4° (c = 1, CH;OH)

Example 8 (compound 23)
(+)-5-[2-(2H-tetrazol-5-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane

- 0.350 g (464 mmol) of (+)-(1-azabicyclo[3.2.1]oc’f—S-yI)pyridine-2-carbonitrile
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(prepared according to a nethod simlar to that
described in step 6.1 of Exanple 6, starting with

- 2- bronopyrid-5-yl)-1 -azabicycl o[ 3. 2.
Mapaélazm@ep 1.2 of Exaf®le 1), 0.117 gc(ﬁ@@oeiamgu

mol ) of sodium azide, 0.022 g (0.4 mvol) of ammoni um
chloride and 2 m of dimethylforrmm'de are ' '

" successively introduced into 5 a 10 ml reactor. The

mrﬁpafﬁé aceorgingrio lngaetbad simiko & thet dassriked insstap §- t ofdsxample 6,
Wths I)]'St@[brg B\ Rs- ?Q 1°szabiwr9@[§ J ﬂﬁ&ﬁﬁ? obtamed |n 1 step

pres ure. esli ue 'S ken up
tlénpt Exemple. 1)THR1 ‘rTe@dnﬁDm@nmh%lsgdium aaider PAR2 |gs(04 mmol) of

faHrﬁcfﬁr Lﬁ\q cAbka&ard E!Fﬂ of ilnidt H%r&§mu%oé?'8 gﬂééﬁglgﬁlggﬂgﬁﬁ%ed_ into

reduce pressure. e residue 1s C romat ogra .
ediluntregttosi Thecmixgse js hienthieatgdvdttde° @ for & lunuass enhd the solvent is

W 3b&HatEg 6%@%%@9%}%?9 Bf%gﬁ%u%hép?ﬁﬂm ehrhgﬁﬁln?e%%ol at

proportions. uct arn
rooem fiemperefure.chhestesliding Ninsolubleg maderiat is tﬁtegecsaﬁ@ndkﬂhwmate is

[:%Qd?éd(&g{)gr re%aél%%}(g]réssﬁ e. ﬁz'h gegg%]l%'(ﬁq%mn?tgg%%hfd on a
a@uinn-of4siiz®d. gel( eluting® witB,a mmp afatiligoforme methanol and aqueous
EaHnlrbshli L §0§2¢/E§3 cg‘élﬂgn%ab 3‘%F$ ecf;tgft #Egﬁ’ct@% 5*23%39@6338'0@% form of

proper I es ounds accor
t:[ystalm i nvention. In thls table: - in the "DB" col umm,

t.ae carbon-carbon bond between
B"S’é“” %ﬂﬁ %l%% gnd 4 of the azabicyclooctane ring is

2H AR (BMSON &, (pamd: 8.451(tkNs); TS (TH)e)CATO¢HH, ¢jastenrs. 10 (6H,

bond. - in the "Salt" colum, "-
tes~a,60D ' ase form "HBr" denotes a
ﬂ&wﬁobrgrgnzd angﬁg%' denotes a hydrochl oride. The
aci d: base nole ratios are 25 indicated adjacent; a-
t he val ue indi cated

in the [D]. (CHSO—? col um,
Table ek belpy ityrdragas: heghemiah siraptuess anchhecRiiyslsaherorertgs of a
FERNERIM J1ed b%Md@)ugéle&oPﬁln%fb HBINRARN. M thidiasle: t hi s

nmeasur enent was perforned being indicated in
pir et’DBSs esiuminh &=t argans ik tiie tarbvhHcalbon bont het@denopbsitions 3

rig g&’. %@y@%ﬁ%ﬂ@ & ﬁgelsraagou%?et gond %Rd mmze%%/trg)a%%ed'éarbon-
carbon bond between positions 3 and 4 of the azabicyclooctane ring is a single
bond.
- in the “Salt” column, “-" denotes a compound in base form, “HBr* denotes a

b t SI tions 3 and 4 of the azabicycl ooctane
Fng o3 HER B: R oct

hydrobromide and “HCI" denotes a hydrochloride. The acid:base mole ratios are
indicated adjacent;

- in the [a;o] (CH3OH) column, the value indicated represents the optical rotation of
the compound, the concentration in g/100 ml in methanol at which this

measurement was performed being indicated in parentheses; the compounds for
which no indication is given in this column are racemates.



Table 13 R 42 5N 6546 N723¢(l) No. DBR

Salt amp. (© | | (CH3OH) (metlng poi nt) 1-

1- CH3-4-E razolyl HBr 2:1 - 4 (¢ = 1) 259-2

NG 2007/8 §$44H8r 1:1 - 293- 2981 3 = 4- pyrazoP(}Tiﬁl?érOOQIOQwﬂ

- 322-324 4 = 1-CH3-4-pyrazolyl HBr 2:1 - 294-296 5

= 1-imdazolyl HBr 1:1 - 233-235 6 = 4-imdazolyl HC

©3:1 - 306-308 7 - 4-imdazolyl HCI 3:1 -24.8 (c =

0.8) 292-294 6-1im‘dazaap.éHBr11-142(c=

0.9) 191-193 9-4|mdazonI3HCI %\,1+236(c:1)

288-290 10 - 2-imdazolyl , 34.2 (c = 0. 26)

231-233 11 - 1-imdazol yI WL % 22.2 (¢ = 1)

233-235 12 - 4-pyrazol yI HBr._2: TNt 23.6 (c = 1)

285-287 13 - 1-CH3-4-pyr 2:1 +22.1 (c 1)

247-249 14 - 2-ini dazg R’ 51 + 18.3 (¢ = 1)

234-236 15 - 3,5-( oA pyidazolyl HBr 2:1 + 19.6 (c

= 1) 321-323 16 - 3-{1,2, % tri%azolyl) HBr 2:1 - 19.9

(c = 1) 215-217 WO 2007/ 0203#¢ 22 PCT/ FR2006/ 001912

No. DB R Salt la2 MP. (O

No. DB R Sait 20 m.p. (°C)

[Of,D] (melting
(CH3OH) soint)

1 - 1-CHs-4-pyrazolyl HBr2:1 | -244(c=1) | 259-261
2 - 4-pyrazolyl HBr 1:1 - 293-295
3 — 4-pyrazolyl HBr 2:1 - 322-324
4 — 1-CHg-4-pyrazolyl HBr 2:1 - 204-296
5 — 1-imidazoly! HBr 1:1 - 233-235
6 — 4-imidazolyl HCI 3:1 - 306-308
7 - 4-imidazolyl HCI3:1 | -24.8(c=0.8) | 292-204
8 - 1-imidazolyl HBr1:1 | -14.2(c=0.8) | 191-193
9 - 4-imidazolyl HCl2:1 | +23.6(c=1) | 288-200
10 - 2-imidazolyl HCl2:1 |-34.2(c=0.26)| 231233
11 - 1-imidazolyl HBr1:1 | +22.2(c=1) | 233-235
12 - 4-pyrazolyl HBr2:1 | +236(c=1) | 285-287
13 - 1-CHa-4-pyrazoly! HBr2:1 | +221(c=1) | 247-249
14 - 2-imidazolyl HBr2:1 | +183(c=1) | 234-238
15 - 3,5-(CH3)-4-pyrazolyl HBr2:1 | t198(c=1) | 321-323
16 - 3-(1,2,4-triazolyl) HBr2:1 | -18.9(c=1) | 215217




(CH3OH) (nelting point) 17 -
3-(5-CH3-1, 2, 4-oxadi azolyl) HBr 1:1 - 26.4 (c = )

321-323 18 - 2-(1,3-oxazolyl) - - 37.5 (c =
WG 2007/02039%4- 4-t hi azolyl HER21:1 - 27.7 cPGTIfR20061001912
272-274 20 - 3-pyrazolyl HBr 1:1 + 23.8 (c = 38)

273-275 21 - 2-CH3-5-thiazolyl HBr 1:1 - 23.2 (c =
0.36) 267-269 22 - 3-(1,.2 4-triazolyl) HBr 2 1+ 20.5

(No.= (1 PB15- 217 23R+ 25.2 (c |= Saltet rlazolyy, 31‘) B24. (°C)
0.06)* (S.S) 24 - 1-CH3-4-pyrfazolyl D beé 5 (relting
= 0.558) 1b6-158 tartrate 1:1 25 - 1|cd Pazol y boint)

= +36 1 (cl =0 49) 142-144 Funarate (26 -

11TH3- 4= pyF REGCHIL-12, doxadidzolyl)(c HEr 0:155) - 208-2621) 27 321-323
1-CH3-4-pyrazolyl HCl 2:1 + 29.4 (¢ =(0.48) 191-193

288 - |[1- CH3}F 4- pyz"@lzga_bg%zof 138-14Q 29 -37.5(c=04) | 115-117
1-isqbutyl} 4- pyrazo y I—ylr 2:1 - 24.7}(c = 1) 1044106

I=m-propyt- razZoryt—Hgr P (E =1t
13% 192 | sol ve At ' The qo H&Bjnd< of tne )| 272274

\II\V' arL ol ot o

d rstfat ed theﬁrpymol}’é as actH\Bé1s1ubs?§T§c(83 Q8| 273-275
nedi danentls 5 WD 2007/.020344 123 PCTI FR2006/ 001912

TAt qonpounds BfCHEthiarosnt i or] wer é:1t hud3-21e&i%kP)as 267-269
regarlds thleir affinity for nijcotinic]|receptors :

cent gi ni ng t hezqq 2R |? acq 0|’.|§||- Qg tl o+ 20& (oet 1Yodls 215.217
descri bed oy Mrk and l'i ng, har macol . Exp

BT (I992) 22,564 and Varks et al . M52 (c=

Phar ifacol .| (19865-tet@d¥olyl27. . 0.06)" 319-321
(S.8)-

24 . 1-CHz-4-pyrazolyl Dibenzoyl [t78.5 (¢ = 0.558)f 156-158
fartrate 1:1

25 . 1-CH3-4-pyrazolyl - +36.1 (¢ =0.49)| 142-144
' Fumarate

26 _ 1-CHs-4-pyrazolyl 11 +17.4 (¢ = 0.55)| 200-202

27 . 1-CHs-4-pyrazolyl HCI2:1 |+29.4 (c=048) 191-193

s | - 1-CHa-4-pyrazolyl - - | 138140

29 . 1-isobutyl-4-pyrazolyi HBr 2:1 -247(c=1) 104-106

30 . 1-n-propyl-4-pyrazolyt HBr 2:1 -21.8(c=1) 190-192

* solvent: DMSO

The compounds of the invention underwent pharmacological tests that
demonstrated their value as active substances of medicaments.
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5 Male OFA rats weighing 150 to 200 g are decapitated,

the entire brain is renoved quickly and honogeni zed
using a PolytronTMm Il in 15 volunmes of a 0.32 M
R 200%02834ut i on at 4C, fol Bdwed by cent ri PGHHIR20A6/201912
1000 x g for 10 mn. The pellet is discarded and the
supernatant is centrifuged at 8000 x g for 20 mn at
4C. The 10 pellet is recovered and honopgeni zed using a

é)’érdngﬂtb-ﬁ%é@dﬂthé rlnvb'?tt:&r?'w'éﬂ‘@%h@éc stL@%bb?nge?rHé |théhd affinity for

mgptl@@ rqﬁeﬁtorq-ﬁ%tglﬁgﬂ the %T gl?tgitn[gl:%chg{gl oﬂyotﬁg methods de%crlbed by
Sapie ana tCallins andPhareaborf Eyp.CTiadr. @082); @3t 564 dad Madkts etddl., Mol.

9’99"’?’("”&’-3%03@01@4% The pellet is recovered,

resuspende vol unes of double-distilled water
at 4C and centrifuged again at 40 000 x g for 20 mn,

RRICOFA ki \%ﬁﬁiﬂ?% sotto 8500 98% de@Qpﬁeﬁ@d qﬁé’ eﬂflrettnﬁm is removed

exp erl i ssue 1S vy ended
PH'C Kly aOnEIhEFP@QeBLFe%H?‘F%F Poiﬁ@"pl mﬂ'f'”ﬂﬁl QIUREFHHR 32 M sucrose
solaEnat @anCj folipwed @Ubéﬁtlﬁfdgﬂton33tc1 000x g3far nnormmi I’Thbhﬁallet is
RELo0 e 2o RRB AL X rEMTREES 4 290D o BF 3 AR AT, e
BelEt i recouerethekg hamadesizpd essitece BolyBon' P milloin 15 wMumes of
B&J"ﬂlé ﬁlsﬁﬂ’eggﬁét%]; QM*@: 'falo%eﬁ'd”yaéen}fﬁudﬁmn Qk 88@9 xR foP0 &fih. The

reactron I s
?'Ieé rigtgispardecd éuahthwwmt@i/ @ﬁwﬂfq Ibt-'&‘ scoael &g £gpigfged at
#0000 3 haotr 20 miri. ITHS. PEiRG RO etetdngl e rsuBpateied Mith fi5 vokintes of

o BIR Vel aC ek bl poip of p SR 2L et 2§ e porore
lotjog d a2B0SGi nt i gr aphy. The non-specific binding in

the presence of a-bungarotoxin at 1 pM final is
determ ned; the non-specific binding represents about

B0othsr dan &f tthe aﬁrxpeﬁmﬁ'a{‘p Ale rtigedr & dopwad Elewlyr and suspenyled in
Baolunensreniffeat 15mmff tlﬁt@ihﬁerﬁlﬁlﬁﬁ@lsﬂébeﬁsm is pedicebat@eat 37°C

hi b
s b o it Rathoir (1628500 PhaReshce 44 eskepragpund. Next, the
rembedresi are indubated FIOS0 mimbta7 °Cuin the dask.tinghe presence of 50 pi

gﬁgﬁ@mlﬂ@% %a‘?&oﬁﬂ '@%jﬁﬂfzﬁﬁxﬂlé@%’so A.F Bf 5’(5 Eﬁvl HPEES buf'fer The
epRelione 'ScéFﬁPﬁaﬁdy flkratione thrﬁv@htwwﬁ@neGEéCi WeidierD. Dwr@ated for

am.duﬂa \MM 0.35%T peyStRBRIMES, The ‘ﬁﬂ&sléﬂé’ einéécpw.tmenes Al 80 bufier
eir affinit ni.coti ni

ds .t
AT B d TR eaRarodh castin teh it nersed by fauid
$dﬂfﬂl9mﬂyod'bedﬂmm]ebéd biryngAmdtresyrasemd ofr cvbongarotiidin. at 1 uM

final RO Yt fited: 10 Hon-sprific Tiding PebrB¥erilaboli 68%: of the total
binding recovered on the filter. For each concentration of test compound, the
percentage of inhibition of the specific binding of [*H]-a-bungarotoxin is determined,
followed by calculation of the 1Cs value, which is the concentration of compound
that inhibits the specific binding by 50%.

The IC5 values for the most affine compounds of the invention are between 0.001
and 1 uM.

The compounds of the invention were also studied as regards their affinity for
nicotinic receptors containing the a,B, subunit according to the methods described
by Anderson and Americ, Eur. J. Pharmacol (1994), 253, 261, and by Hall et al.,
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WO 2007/ 020344 24 PCTI FR2006/ 001912 Brai n Res.

(1993), 600, 127. Male Sprague Dawl ey rats wei ghing

150 to 200 are decapitated and the entire brain is
\"@tﬁ@%olﬂﬁ“gkl y, honogeni zed24 n 15 vol unes RET/ER200§/p01912
sucrose solution at 5 4C and then centrifuged at 1000

x g for 10 min. The pellet is discarded and the
supernatant is centrifuged at 20 000 x g for 20 m n at

Bfain RBe. (nedd)eéo0,32vecovered and honogeni zed using a

- PolytronTM m 1l in 15 vol unes of double-distilled

water at 4C, followed by centrifugation at 8000 x ¢
Male 3prague .Daitiey s maighing db6 da20éd aedechpitated and the entire

%%58\% I?értn? R %&n# %“%%%88 Wﬁ? %Eﬁm‘ég gk 6'359\999@8&-3 88ution at

+ésanp @Ientﬁfuglgd At 1800 XawfsirelQmist The m”@tdﬁ é#*scafﬂ?d and the

gﬁf&:gaéécmggéenm%ba aatzo%oao for 20 mPehtdee. ek peIStio F&sbvered

?%mog?mdyuma?&ivg@ndeﬁﬁ oo bl g water at

4‘51) followed Byhcentrifegdtionrs @l)Spe@mr(ﬂﬂ raine Tha pebettie disabrdéq and

S AT i e o i
peile ’

ﬁeregp\@ge%désweaﬁg%ﬁc@ o1l of gsublegiphirehwaterigad centrifuged

éﬁﬁb! Mo0E= 3t BEBRD gnstfaféotétasm"@ on Wat nman G-/ BTM
filters pretreated with pol yethyl eneimine, the filters

are rinsed with 2 x 5 mM of buffer at 4C and the
®adtiheanﬂy of ttye reeparimend, dive tibsud id treweldsslowlyasnd edsipsnded in

?Iﬂhfti.sstﬁ gﬂh&%ﬁ@*ﬂ% 8f M’sem'&%r e 8%% are ngﬁt%ed at 4°C for

ermne presence

i%mmﬁ-t%éfﬁsﬁﬂ@ ofi 19 i §f 1 ydd bb'bﬁﬁ@lﬂﬁsnﬁ ingbeglgne Pﬁ‘éOO Wl of

iR |ntbth8q:lré‘§bni':§(i9\é%‘s€r‘i’ce06f feB?céMMLﬁ‘lH The're&@®h is stopped by
centr

nt.a
fiRAaE o BaBert wEE S BT PRetEREen W s VebisIeiiies Mieditess are
tresedrwit2 d 5 atl of daffersabd°d apd/the dadidéadiity Ffetainédhen s filter is

ALLADE: S9RAN Laplrabip T S0ble0unt PR aBiMBekSn the

ne en
RrBSRNCEHi10i1M (--hisotes $e lh@ﬂ Smlfbl brmmcgrebyesso%%me%% of the

tbfe? BindHgU@s ofeéd Bheihé"ﬁﬁér pbf | ééléh m%%_rﬁfte%t%mpound the

i nventi on are bet 0.2 .and, 10 NM
RE(BRIT AR AL arhlta%&raOF &ne sPecifl Bipeingr olcl HbRpisinRds datermined, at
gpsesf H M and €0 M Fobie MEBZIMNELERARAMIS Bf the invention, the [Csp

vpaﬁre/ :Er?:zagou%eoq? wz\f % l?]gl S%oggﬁ?ﬁgq%oox %glﬁllaglgl’? Z!t ﬁﬁlrbcts? ﬂ'\t as%ecmc

binding by 50%.

The [Cs, values for the most affine compounds of the invention are between 0.2 and
10 pM.

The experimental data for a few specific compecunds are given in Table 2 below.
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No. (M [3H]-cytisine at a dose of 1 M for the a432

subunit (%9 11 0.083 36 14 0.099 45 9 0.3 24 The
onpounds of the invention were al so studied as

N\é@dﬂlyﬂﬂmﬂ affinity for B85ganglion-typePBEMFRIG06/801912

ni cotinic receptors according to the nethod descri bed

by Houghtling et al. in MIl. Pharmacol. 1995, 48,

280. Bovine adrenal glands stored at -80C are thawed

and honogeni zed using a Peghyjeron TMm Il in 20

vol unmes of 50 MM Tris-HCI at pH 7.4, and at 4C, and
are 10 then Ppntrifllgpd at_ 35 000 _x g for 10 mM nutes

'Imﬁmmtpﬂr nat Y af S | emPepmkniiae df irthitkin oftthé Specific binding of

N, 19 A Tl A B o

35 0G0 x g forog0 m nutes. The final gpgellet is taken

l s ~f T LiCl hiiff Ay -+ AC 100 —nl aof

16 o
up | || LU ‘V’ LI LA *2~] UI il o LI ) | AC NN A ) (a8 =\ El VAV Pl Ul

mentidane, j.&.09910{ng of fresh tissue,4%re incubated

at ~24C Torl 3 Bgiurs I'n the presence of pl—of I5 0.66
final nM[BH] -"Epibatidine in a final une of 250 pl

of buffer, in the presence or absence of test

ST 0 Sy g e 8 o o

gamghowéxbebyermhetai auqobnlctrhcenn@h agpardirgntoGRe CTathod ideseribed by
f.on 0 ol yet hyl enei m ne.

%ﬁgé'ﬁtlﬁﬁ %?asl, ‘g%o:}'réh%g@ W{d@s 4§ ?@ 5 mM of buffer and

the radi oactivity retai ned on the filter is neasured

Eéwﬁg Adr%l ggii‘rfdsnéfn%cfﬁt‘y?o qugé]%v?%ﬂe %I‘n& honpéd%mz@g usrhg a

resenc nico

Erellytfomn i hel] int 2@ volomes i GO ind Brisveioh @t péIpT ésamd at 3Mpdra are
0% of t
ftic Bt Sbton L f Sorcth MRFREGES sPhahaBol bonPayed o e

pelleit bis t neetns;mhdédn én S%Woﬂumeétnoﬂ dnagniaf THSHIC eumﬁbatatdn‘r@ and

determ and the 0, the concen tion of
(SDRRRORHR dolavian by {eeoaionao s SbE 1o 101 Mg, The final
gélel @@k@r@bﬁlﬂ ap @SIumEB%f ESMH Ol Butesatl £, HDE L oNResBrihe, i.e.
of the invention are between 1 and 10 PM The results

DM HdtpsErisane iae incubatad gt éd ﬁ?ptﬂn RdPuss in the FreseBRe Po0 41 of

868 fingal i HYRpibafdihé Bﬁé‘ﬂﬁalfveﬁm'ferkﬁ’ B0 ;ﬁépb{iﬁér |ﬁfthé Br%sence or
nicotinic receptor and that others are m xed

oererre shiest cognoandy. Fﬁmm(nmgtomvaﬁdj baﬂ!lut"@ﬂaﬂwssamples with
50 uM pH 7.4 Tris-HCI buffer at 4°C, followed by filtration through Whatman GF/C™

filters pretreated for 3 hours with 0.5% polyethyleneimine. The filters are rinsed
twice with 5 ml of buffer and the radioactivity retained on the filter is measured by
liquid scintigraphy. The non-specific binding in the presence of 2mM final
(-)-nicotine is determined; the non-specific binding represents 30% to 40% of the
total binding recovered on the filter. For each concentration of test product, the
percentage of inhibition of the specific binding of [*H]-epibatidine is determined, and
the ICs, the concentration of compound that inhibits 50% of the specific binding, is

then calculated.
The ICs; values for the compounds of the invention are between 1 and 10 uM.

The results obtained show that certain compounds of the invention are selective
ligands for the a; subunit of the nicotinic receptor and that others are mixed a.B.
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These results suggest the use of the conpounds in the
treatnent or prevention of disorders associated wth
dysfunction of the nicotinic receptors, especially in
WH3 208710208441 nervous systeR® These di sor GBEEIFR2006/001912
conprise cognitive inpairnment, nore specifically
menory i npairnment (acquisition, consolidation and
recall), but also attention inpairment, and executive
pOAEy liGanddi sor ders associated with Al zhei ner's
di sease, pathol ogi cal 10 ageing (Age Associ ated Menory
| npai rment, AAM ) or nornal ageing (senile denentia),
Phese resolis sugdest feeuse of tb@r@p”@QUfQ@owﬁhg tr@ﬁmrﬁ@prevenﬂon of
I L
SRS oEScciot B WY ARG B B HcbHErscetl dekBoialy In the
gerih oEVOUS pyRieone, vascul ar denentia (nulti-infarct
dementia, MD) and cranial trauma. 15 The conpounds
of the invention may al so be useful in the treatnent
Jﬁesewediamiers apimywisd e cegrobee rimpdirmantPamors sepeciically  memory
S . .
E?b p@tgﬁ%nl, ea%@lg%?dgf%bd g'legzﬂﬁ Bﬁt §I§8 rht@ah?/ne impairment,
and Ieptﬂ@lilhla fmuﬁonydm@rdermessmat@:ow‘[héyzhmeral disedsay pathological
P e [
AGHPE ARk Rbgticd AGRSY. eeBisnl; RAWLEE SefiBREGbehg, (senie
dementia)y d?m’hhsmﬂeddlsmeu otfiegmse R4t (Dewnl$ s swsleeme)Thpsychiatric
s Qf vV, s t
BAFBRURE® G obE bl BBhR0 SE0Bls SoSRIALA LT, Brigppyenia)
Kersabeftis digqholic syegromed easculdregermentiab gnuigdarch deaseta, MID)
gf]d I%ﬂ}é? h%gl c pat hol ogi es: schi zophrenia (positive
anarsy negative synptons), bipolar disorders,
depreSS| on, anxiety, panic attacks, attention
yper it n

ThE BB PRRIG] e 5P IRHb Sl o oo

dlaulsdeds bl;sam&murléanainscﬁnS)msead;mocothef neunh:lgmahdiseasas such as

LR e &S S e, B R BB S FRE oeRh e
may be useful in the treatnment of pain of diverse
?hﬂgl £ (ll?o hg\? A réﬂrrogeglys thwegjgg%}%ga%gﬁlﬁw ?;pect to anatomo-
ﬁ’i@fbbEfRB&@ﬁ:hDOl%&pIMS eovasociaied cowitloundie of dbmwementioned

hgﬁ/rggéde%re]raqﬁgd%eagessed for treating i schaem a of

The compounds of the invention can also constitute a curative of symptomatic
treatment for strokes and cerebral hypoxic episodes. They may be used in cases of
psychiatric pathologies: schizophrenia (positive and/or negative symptoms), bipolar
disorders, depression, anxiety, panic attacks, attention disorders with hyperactivity,
and compulsive and obsessive behaviour.

They can prevent the symptoms caused by withdrawal from tobacco, from alcohol
or from various substances that induce dependency, such as cocaine, LSD,

cannabis and benzodiazepines.

They may be useful in the treatment of pain of diverse origin (including chronic,

neuropathic or inflammation-related pain).



the lower |inbs, obliterative arteritis of the |ower

i mMbs (PAD:. peripheral arterial disease), cardiac

i schaem a (stabl e angor), myocardial infarction,

WO @Da/0B034dsuf fi ci ency, ski27 cicatrizati onPCQEFR2D006/001912
of diabetic patients, and varicose ulcers of venous

i nsufficiency. The conpounds of the invention may al so

be used for treating inflamatory processes of

diverse origins, in particular inflammations

SRPARAR 19 BB e, AbrIE] YA e Y B sppmomis o
meekmmeatllme obliteratick Gatestd sf thuen Iq&mrtlinmsl (RADrepkripharsh tsterial
bisEheeder €186 oischPal RBR, SFthet | BHBGTHBheTirelty npardiec
necifipiencys skinkicatization défigeral of biabdiicsatidatss ane néricosedicers of
according to another of its aspects, the

.V‘T’R?é‘ﬁt"?séjﬁ'cf‘eé'lc%rt es to nedi caments conprising a
conmpound of formula (1), or an additi on salt thereof

ith a har utically acce a r hydr at e
$he Polnelidt i e e nhofid Br broure din Terfha hBiatory
predessasesit givéisa dorigire, rmtﬁwmmuwlmnmsmrfss petoedtihy the central
t he trea# ment or prevention of disorders associated

DFVAUSt et i on of the nicotinic receptors,
especially of the disorders nentloned above 25

ccording to t her its aspects,

i efemrainge & e TyeBlin BRadRTCae WethBG s igparation of
metmaménisg in a;sarammq/rma@rdaménw &hataafeorm@wmdn ape Ofreati@nt or
to the 1nvent hese r utical ,conpositijons
eBueitn 4 ABPHe asdotaed B bSREss o 168 dusBtsniReeptors,
espeoially obthé disohiers Meatidricdaboos. a phar naceutical |y
acceptable salt, or 30 a hydrate or a solvate of the

sai d conmpound, and al so at | east one pharnmaceutically
m@a@bﬁgwarﬁutﬁéﬂ of ﬂ'@asﬁe’iﬂtﬁ 1A% Ghyingoih Selafed 1©hAs&iBaments

according to the r formand the desired
RS0 SuriPAPEEF St Flofo eorD 8 BB AROHERL 1 igte figeor with 2

rEevRcéRichIO tebld aéid] B drdte c'd solMEle2&H0ihe Qe
fgS PCE:I'( FIR2006/ e81912 In l{ﬁ:g@phar naceggl cgl nd of

Hﬂﬂéé tions of the present invention for oral,
subl i ngual ,

These medicaments find their therapeutic use especially in the treatment or
prevention of disorders associated with dysfunction of the nicotinic receptors,

especially of the disorders mentioned above.

According to another of its aspects, the present invention relates to pharmaceutical
compositions comprising, as active principle, a compound according to the
invention. These pharmaceutical compositions contain an effective dose of at least
one compound according to the invention, or a pharmaceutically acceptable salt, or
a hydrate or a solvate of the said compound, and also at least one pharmaceutically

acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and the
desired mode of administration, from the usual excipients known to those skilled in
the art. ' '
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subcut aneous, intranuscul ar, intravenous, topical,

| ocal, intratracheal, intranasal, transdermal or

rectal administration the active principle of formula

WO 200508034 the 5 possibl e2&alt, sol vate BETHRIPAE/H01912
thereof, may be administered in unit adm nistration

form as a mxture with standard pharnmaceuti cal

exci pients, to man and animals for the prophylaxis or
treatnment of the above disorders or diseases. The

FhIE Bl mpthuarbr 18! bbb AR 67 ot bt
poridaneousr mframesculard infravenausl, dopicals lasal, duksgieachealn intranasal,
ﬁgmde‘?rglgﬁ%:r reagyﬁgﬁlmst aﬂBﬁﬂ#eé‘&.U&%bna.h@%{f?&’ﬁﬁU@ QB‘&e or the
I'ntranasal adm nistration 1orns

panaBammoluadﬁobcwdratenmwe meyl he ad:tumstememmmlt administration

f
5] PSS RE o SR SRR 0 BB QB P ror
tepropataxinor trdadmentgd dchenatwovadisordbre gr tieeades. | nvent i on
may be used in creans, gels, 15 ointnents or |otions.

By way of exanple, a unit formof adm nistration of a
d'be‘pmt&rbdb atiords ngadrnlntsl:retlon cnmmtsemnahfnrnisaiﬂobtasftablehs soft or

R R 4. bfoors\BHBR 68 BB RGU i n e TBRR i fpoual

SmhaUrmtratna@mahehtrmlﬁ éndriptraGasal adrainshratign Gomg, forms for

XV pr, I thIeIIqu 2,25 Ny, nesi um
e 2 G THRkeSTia o TRFvE0& e aamisle 8 iyeygous
admisistratian nfonms | rrattab radvhinitratian0. fSﬂ'ns oarﬁD implantd. For topical

Ll ncipl e per of .b ccordi.ng to
AR Gk e S B B o Rl VO i B R L b, et
vintrodnthbglotionsor | ower dosages are appropriate; such
dosages do not depart fromthe context of the
i nvention. According to the usual practice, the
By sayeoftdxatnpies aamnt foprni eft sdnfinistratohofpm torapdundsaccording to the
det etrm'.n?ag)tl t% he daoct or. C?OI([Qd ng to thetsrmde of
DYRTINR T AN TRREY FREPURS GhCENT CERANERSof t he sai d
patient. 35 WD 2007/020344 29 PCTI FR2006/ 001912

CoRR AR Rt S ik (e B

Mannitol 223.75 mg
Sodium croscarmeliose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethyicellulose 2.25mg
Magnesium stearate 3.0 mg

The said unit forms are dosed to aliow a daily administration of from 0.01 to 20 mg
of active principle per kg of body weight, according to the galenical form.

There may be special cases in which _higher or lower dosages are appropriate; such
dosages do not depart from the context of the invention. According to the usual-
practice, the dosage that is appropriate for each patient is determined by the doctor
according to the mode of administration and the weight and response of the said

patient.




for treating the pathol ogi es indicated above, which

conprises the admnistration to a patient of an

ef fective dose of a conpound according to the

W/ 20R7/62034dr a pharmaceuti2%l |y accept abl RCHERZ00¢/p01912

hydrate or solvate thereof. WO 2007/020344 30

PCT/ FR2006/ 001912 CLAIMS 1. Conpound correspondi ng

to fornmula (1) 3 R a/ 2 s 5 :4\.436 5 (I} in

Abtarding o appthes ehits aspagtso tie pleserinnYandian pisoagietssl to a method
I I

toﬂrggﬁrﬁl/?% paHo' M%I c?tgé %ég\éé/d ngco %éigégthétardgmlftr?tlon toa

patient gif carp qﬁeswebhyse kméumg:ommgnd tamerdilngl th thmen\@ntlon or a

Cl1 10
B e R SRR R S P RE O PR (B85
trifluoronethyl, nitro, cyano, hydroxyl, am no,
(Cﬂ-CB)aIkyIanino and- di (C1- C6) al kyl am no groups; the
car bon-carbon bond between positions 3 and 4 of the
azabi cycl ooctane ring is a single or double bond; in
the form of base or of acid-addition salt, and also in
the formof hydrate or 15 solvate. 2. Conpound of
formula (1) according to Caim1, characterized in
that R represents a group chosen from pyrazolyl,
i m dazolyl, triazolyl, oxazolyl, oxadiazolyl,
t hi azol yl, isothiazolyl, thiadiazolyl and tetrazolyl,
this group possibly 20 being substituted with one or
nore (Cl-C6)al kyl groups; and the carbon-carbon bond
~ between positions 3 and 4 of the azabicycl ooctane ring
is a single or double bond; in the formof base or of
acid-addition salt, and also in the formof hydrate or
sol vat e.
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25 3. Conpound of fornmula (1) according to Caiml,

characterized in that R represents a group chosen from
razolyl, imdazolyl, triazolyl, oxazolyl, _

%69&71@2@34,4 thi azolyl and t3razolyl, thisPgF&ER3006/001912

possi bly being substituted with one or nore groups

chosen from hal ogen atons and (Cl-C6)al kyl,

(Cl-Co6) al koxy, 30 trifluoronethoxy, trifluoronethyl,

nitro, cyano, hydroxyl, an@bAIM8 Cl-C6)al kyl am no WO

2007/ 020344 31 PCT/ FR2006/ 001912 and

di (Cl- C6) al kyl am no groups; and the carbon-carbon bond

b eCovepouraries poreliry) arformulafl) t he azabi cycl ooctane ring

is a single or double bond; ipn the form of base or of

acid-addition salt, and al so t heRf orm of hydrate or

5 sol vate. 4. Conpound of 1 ﬁ (@) according to

Gaim1l or 3, characteriZedlin thqt R represents a

group chosen from pyrazo yOazolyl, triazolyl,

oxazol yl, oxadi azol yk, 2 ol §I and tetrazolyl this

group possi bly being ed wwth one or 10 nore

(C1- 06) al kyl groups; 7and't¥& car bon- car bon bond

bet ween positions 3 and 4 of the azabicycl ooctane ring

iIs a single or double bond; in{the formof base or of
(‘d{tﬁle ddition salt, and also in the form of hydrate or

‘e. 15 5. Corrpound of formula (I) according to
Rl sepredents 2, grob@r atetseni frech ipgrazblyt, Ruidagalyds didzelyl oxazolyl,

RSN 50 R0 Wsd Bl PR SRRl posso

being Isubstituted with, o or more:gemm,s dhpdemsipim haiogero atdp@land (Cy-

bR R BB B ARV AR, e Shvarom.

ap@bi @@Bommlammorandgin(C&Ca)a!lqlmghcegmupsloubI e bond; in

L he _f.orm of aci.d

ol PR B AR B8 1 b
élmglwfaodulé bemt;ordi ng to any one of daims 1 to 5,

iR t eangrﬁ rolfzbase or of acid-addition salt, and also in the form of hydrate or

solvate.

2. Compound of formula (I} according to Claim 1, characterized in that

R represents a group chosen from pyrazolyl, imidazolyl, triazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl and tetrazolyl, this group possibly
being substituted with one or more (C4-Cs)alkyl groups; and

the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a
single or double bond; |

in the form of base or of acid-addition salt, and also in the form of hydrate or

solvate.

3. Compound of formula (1) according to Claim 1, characterized in that

R represents a group chosen from pyrazolyl, imidazolyl, triazolyl, oxazolyl,
oxadiazolyl, thiazolyl and tetrazolyl, this group possibly being substituted with one or
more groups chosen from halogen atoms and (C,-Cglalkyl, (C1-Cﬁ)a'ikoxy,
triffuoromethoxy, trifluoromethyi, nitro, cyano, hydroxyl, amino, (C1-Cs)alkylai'nino
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that R represents a pyrazolyl group optionally
substituted with one or nore (Cl-C6)al kyl groups; the
car bon- car bon bond bet ween positions 3 and 4 of the
WQB0RT/02B Wt ane ring is a I single or doE@TfémQﬂﬁiﬂmg‘lz
in the formof base or of acid-addition salt, and al so

in the formof hydrate or solvate. 7. Corrpound of
formula (1) according to any one of Clainms 1 to 6,
ahchdigC1-Ce)alkgldmine greeps; laad WO 20071020344 32

0 t P
B o P S pe e RO ARG, Safl 4 FEabhioiitong ring e 2
gingleps doulhle boad;bon- car bon bond bet ween positions 3 and

f C A [ d;

%h@ ng?'ﬁn (gf?g%asélcof% ad?@fngbg%gi % nanalidar}?kh%aﬁgﬁ ?f ﬁydré‘te or
sdleattor m of hydrate or solvate. 8. Conpound of
formula (1) according to any one of Clainms 1 to 4,
characterized in that it is chosen fromthe follow ng
4dhqn'npmd1£! ofIﬁrmula (I) according ta Claim 1 or 3, characterized in that

é[ giﬁrge t%n%ro Q%Drsl%émrpﬁh yply?'é)z)é 'Idlmidnglyll tu"?‘azz%gll %xazo!yl
bkamydzamlth:équjrl)any Itetelzolyy; lthis Groupzissiblydeiigdsubstitlited with one or
h—ob?&ge%ﬂ)alﬁﬁ§ ‘3%’%@’3’ 5-yl ]-1-azabicycl o[ 3. 2. |

1mcﬁaflibre¢sebon BeriCQbétWeﬁ’ebbisﬂlonb 3 and 4 of the azabicyclooctane ring is a
pyrld 5-yl]-1 -azabicyclo[3.2. 1

g%ra Qlia bhhd
P! OH}HS &' 5.[2-(1
in- ihm foanodf- Basel dpyf adidaditbn lsattz abd s i the2folhosit hydirate or

%‘ﬁY (1H-| m dazol 4-yl)pyrid-5-yl]-1-azabicycl o[ 3. 2. 1]
oct-3-ene -

B LA el - Bl e 1
R&éﬁ\*é!s@ﬁt@ ladyPazblyl érddb‘-‘d@ﬁﬁally'substltuted with one or mare (C;-Ce)alky!,
QSS% (1H i m dazol -5-y Llazablc cl o[ 3. 2, (j
t%kox%tr[f@ozognegh@&ngﬁ%groniethyl itro, cyano, hydroxyl, amino, (Cs-
tk)ammammord’rdrdd,mg;a:ma'inmbbrc;ldpsazabl cyclo[3.2. 1

oct ane;

%e[cgrtmeaibqw bongl hatwegnpasitiaps)3nd ﬁofsth?laFalfﬁCSéPi%P&FWd!rls is a

$ifglé of HOWI8Bsnd;-

5-12-(5-net hyl -1, 2, 4- oxadi azol - 3-yl ) pyrj d- 51y ]-1-azab
inclhe| fg[m.of @sr;o@rt gﬂqgmd-addltlon salt and also in the form of hydrate or
solvate,

6. Compound of formula (I) according to any one of Claims 1 to 5, characterized in
that '

R represents a pyrazolyl group optionally substituted with one or more (C;-Cs)alkyt
groups;

the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a
single or double bond;

in the form of base or of acid-addition salt, and also in the form of hydréte or

solvate.

7. Compound of formula (I} according to any one of Claims 1 to 6, characterized in
that



10

15

20

25

30

5-12-(1, 3-oxazol -2-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]0
ctane; -

WQ 2007/0208441 - 4- y| ) pyri d- 5- y33 - 1- azabi cycl oir@TifRzooslommz
]octane -

5-12-(pyrazol -3-yl)pyrid-5-yl]-1- azablcyclo[3.2h1

octane 25 -
-Ippresentset pyzalyl group Sphdnplhy substiBied pith ong abinmoye [(6{-8s)alky!

éro Ooctane -
- E-’(t etrazol -5-yl)pyrid-5-yl]-1-azabicyclo[3.2.1
{hectagan-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a

o %IE Q)éaj sobut yl - 1H pyrazol - 4-yl ) pyrid-5-yl]-1-azabicy
[ f .1l octane; - 5-[2-(1-n-propyl-1
- {her forrol ofdbade) piy of deiB-afidition saitz abd ajsd o Be2ford of hydrate or
Oégne in the formof base or of acid-addition salt,
also in the formof hydrate or 30 solvate; in the
formof a pure enantionmer or a m xture of enanti Omer s.

. ess f.or preparing a.c ound
gc%g'{“g‘? qfdor @a E'EEC%?’Q'&PA REY O° PB&%""‘%H Fé%’laitgﬂzed n
ihat it lsadhoaers framicthie ebliowingatompoands/) or (V1) , V\D v ()
020344, 33 PCT 006/ 12 N \
e T e N S e
eb{herH-pyrakola- )k)myﬂdns(;ql]abazbbri]ﬁycfow D] catane B( Ol-l) 2(|I )n _
S n the ormul a in
TR D Eoued ey S e SaBE S AR 43P i n
<H{P pmethyf-1 Hoyrazbied- R—)Msridrs -Whit clzalfRcycio[a2. ﬂ@?i -Bede;j n
e of a strong
ot JalBrr Y rarelick DR BRERER RS e of
§ {2l HRinRe &3l - 4wyrmmq12azamc¥]«m[em Rotts3- aﬁ? defined in
t I ce of a
iz S iz Al a2l ol DREESE °f ol & R H
4(m{mnlmh1|&zw1%p¢eﬁ5wd azabktaao{g@qr)abné or mul ﬁl 100I
ence_o t zinc chloride
%l?'@*ﬂ'&?'i’%\?&ﬁé BYtdsP- 9’@11 5‘:}//‘?5?% QQ%B preparing a
<RI @ BHin®fthyl-aHpyrazd- Uy pdridR5-vi}- 12azaBichclbiB.2. 1]octane;
- 5-[2-(1H-1,2,4-triazol-3-yl)pyrid-5-yl}-1-azabicyclo[3.2.1]octane;
- 5-[2-(5-methyl-1,2,4-oxadiazol-3-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;
- 5-[2-(1,3-0xazol-2-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane;
- 5-[2-(thiazol-4-yl)pyrid-5-yl}-1-azabicyclo[3.2.1]Joctane
- O-[2-(pyrazol-3-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]joctane
- 5-[2-(2-methylthiazol-5-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane
- 5-[2-(tetrazol-5-yl)pyrid-5-yl]-1-azabicyclo[3.2.1]octane; |
- 5-[2-(1-isobutyl-1H-pyrazol-4-yl)pyrid-5-yl]-1-azabicyclo[3.2.1 ]octane;
- §-[2-(1-n-propyl-1H-pyrazol-4-y|)pyrid-5-yf}-1-azabicyclo[3.2.1]octane;
in the form of base or of acid-addition salt, and also in the form of hydrate or
solvate; '
in the form of a pure enantiomer or a mixture of enantiomers.

9. Process for preparing a compound of formula (I) according to any one of Claims
1 to 8, characterized in that a compound of formula (V) or (VI),
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4665 N 723(l) 15 in which: Rrepresents-a

group chosen fromtriazolyl, oxadiazolyl and

tetrazolyl, this group possibly being substituted

W@ R00HE2¥4nor e gr oups chosdh from hal ogenPGTHRZ086/801912

(C1- C6) al kyl , (C1-CB)al koxy, trifluoronethoxy,

trifluoronethyl, nitro, cyano, hydroxyl, am no,

(C1- CB)aIkyIanlno and di (C1- CB)aIkyIan1no groups; 20

t he carbon-carbon d-bet ween positions 4 of

t he azabi cycl qoctiane jfing is a sing|e

characterized f| nithatNa conpound of

\ VI) WD 2007 3474 34 PCT/ FR2006/

represents ne atom is reac t he presence

of potassiu A@pd tetraki s( nylphp?phrne)-

pal l adiumin a solve to obtain a conpound o

fnowiich & répvesgniCribretiing aforl )  and then - when R

Esﬁ;?%?té&'&hﬁeram hré %l%lrﬁ(:l %c% FBrmidR- é;lﬁ'iﬁ’)oz %{‘Qh% F{)l@re@'aeﬂned in
e presence of a“stron ase

thietgentea fnrmulay(@: auzihel présence s palladjum cathlyst, R

Fgg%??&%@oﬂﬁd |%§ ﬁoqli'nﬁlzaoh-\q inWREP R ik I'é?; deRAES W‘tﬂecgeneral formula

aNOZ NN
in which Z

- (1), in the presence of a strong base in a solvent;

or with a stannous derivative of formula R-Sn[(CH:);CHa)}s in which R is as defined
in the general formula (1), in the presence of a palladium catalyst;

or with a compound of formula R-H in which R is as defined in the general formula
(1}, in the presence of n-butyllithium, zinc chloride and a palladium catalyst.

10. Process for preparing a compound of formula (1)

(1)

in which:

R represents a group chosen from triazolyl, oxadiazolyl and tetrazolyl, this group
possibly being substituted with one or more groups chosen from halogen atoms and
(C1-Celalkyl, (C4-Cg)alkoxy, trifluoromethoxy, trifluoromethyl, nitro, cyano, hydroxyl,
amino, (C4-Cs)alkylamino and di{C4-Ce)alkylamino groups;

the carbon-carbon bond between positions 3 and 4 of the azabicyclooctane ring is a
single bond,

characterized in that

- a compound of formula (V)
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10 converted into the N hydroxycarboxam di ne of
formula (VIT1) NH rNNH NOH (1) in the presence of

oxyl am ne hydrochl oride in basic nmedium and t
E&@M@QQ%M ornmula (Vill) i¥ then reacted WT’ERQQQQIOQ"MZ
anhydride in a solvent; 15 - when R represents a
tetrazolyl group, the corrpound of formula (M1) is
reacted wth sodiumazide in the presence of amoni um
iohwhieh deepresentsabramine atom, Conpound of formula (VI1) |

Soearedinihe s ée?ﬁké%‘a%%"%%ﬁ%%ﬂdﬁgff%wgkr'wwmmr

pafiatium inEBsoivdmtli canent , char acterized in that it

Q f rmula (1) according to any
%n@%bﬁé%ﬁoﬁﬁﬁfﬁﬂgulg \r/ )gn addition salt of this
conpound with a 5 phar maceutisal LgNaccept abl e acid, or
a hydrate or a solvate. }4.["Phafmaceuti cal
conposition, characteriz@d A tRat it conprises a
conpound of fornula (I ording to any one of
Clains 1 to 8, or a pharygacautically acceptable salt,
or a hydrate or solvat hi s ¢@mpound, and al so at

d’:lt t one

- when R represents a triazolyl group, the compound of formula {VIl) is reacted in

the presence of a strong base with formic hydrazide in a solvent;
- when R represents an oxadiazolyl group, the compound of formula (VII) is
converted into the N-hydroxycarboxamidine of formula (VIII)

NH
AN T\
. N OH

N
(VI

in the presence of hydroxylamine hydrochloride in basic medium,

and the compound of formula (V!II} is then reacted with acetic anhydride in a
solvent;

- when R represents a tetrazolyl group, the compound of formula (VIl) is reacted

with sodium azide in the presence of ammonium chloride in a solvent.

11. Compound of formula (VII)

12. Compound of formula (Vi)
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10 pharnmaceutically acceptabl e excipient. 15. Use of a

conpound of formula (1) according to any one of C ains

1to 8 for the preparation of a nedicanment for

WQ2007102034d preventing cogrB& i ve i npai r nerRGT/FR2006/001912

attention inpairnent; executive function disorders

associated with Al zheimer's 15 di sease, pathol ogi cal

or normal agei ng, Parkinson's disease, trisony 21,

psychiatric pathol ogi es, KorsakldHf s al coholic |

syndronme, vascul ar derrentla or granial trauma; notor

di sorders observed in Pg 1~ s NiFHsease or ot her

neurol ogi cal di seases of égﬁeo pat hol ogi cal

conpl ai nts associ at ed wih &€ "abo nti oned

neur odegener ati ve di S¢as 20 16. Use of a conpound

of formula (1) accordi anyé\?@ﬁ of Clains 1 to 8

for the preparation of a nedic t for treating and

preventing strokes, cerebral hypoxic episodes and
ychlatrlcpthoo a_conp

PS Y RgnBamef. TRariaas i Ay MosTRiEes: 2 tREPIURS B Popula ()

5&%rdnﬁ>j ﬁpéﬁyﬂbh@Bf fairds ﬁ&d'fﬁ@ﬁ%ﬁtadﬁﬁbn RO ihis @6mpound with a

Bﬁln?\aoms caused \é weani ng from tob@cco from al cohol
armagenticaly arrerenissdcith 068 WHRS P1R|B¥AtEependency. 18.

Use of a conmpound of fornula (I) according to any one

.of Clains 1 to 8 for the 30 preparation of

%&%mmut%kcwwtpngcfﬁéaﬁe”@ intaat 'bF°'8P’&?ﬁr?oﬁ?fap‘?i-f”d of

fo%ma\ WSF} a(:l:%rdfhgqe Al e P ClIMsONR Dfor @ fHaRadelkigally dc@kptabie
2007/ 020344° 36 PCT/ FR2006/ 001912 pr eparati on

%ﬁ't aCfredli RyiiaiRt of ofolvateapl nisi SORMEHNG GNdt ABC| Gheleast one

bha{mr%celﬁfébilﬁ £4ablabR ex@lplepii tis of the lower |inbs,
cardi ac i schaem a, nyocardial infarction, cardiac

i nsufficiency, skin cicatrization deficiency of

20 BRI LB BRE o8 of KBRRYS i pyor e
prepamatiompft @ rawcammtdbr Geating andt preSerfiting cegnitive impairment;

MPBh ahdpaimeht; deRdive TRittioh Misdrieat bédbclatdd IRMBNGhBImer's

roces
glsease paﬂ?mloglcal or normal ageing, Parkinson's disease, trisomy 21, psychiatric

pathologies, Korsakoff's alcoholic syndrome, vascular dementia, or cranial trauma,
motor disorders observed in Parkinson’s disease or other neurological diseases or
anatomo-histo-pathological complaints associated with the abovementioned
neurodegenerative diseases.

16. Use of a compound of formula (I} according to any one of Claims 1 to 8 for the
preparation of a medicament for treating and preventing strokes, cerebral hypoxic
episodes and psychiatric pathologies.

17. Use of a compound of formula (I) according to any one of Claims 1 to 8 for the
preparation of a medicament for preventing symptoms caused by weaning from
tobacco, from alcohol or from various substances that induce dependency.

18. Use of a compound of formula (I} according to any one of Claims 1 to 8 for the

preparation of a medicament for treating pain.

19. Use of a compound of formula () according to any one of Claims 1 to 8 for the
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preparation of a medicament for treating ischaemia of the lower limbs, obliterative
arteritis of the lower Iimbs,' cardiac ischaemia, myocardial infarction, cardiac
insufficiency, skin cicatrization deficiency of diabetic patients, and varicose ulcers of
venous insufficiency.

20. Use of a compound of formula (1) according to any one of Claims 1 to 8 for the

‘preparation of a medicament for treating inflammatory processes.




