WD 2004/ 022556 PCT/ EP2003/ 009772 -1 AZA- Bl CYCLOALKYL
ETHERS AND THEI R USE AS ALPHA7- NACHR AGONI STS The
w@e@aentssé nvention relates to novel 1 -aza-bi cpct/antokybo9g772
derivatives, to processes for their production, their
use as pharmaceuticals and to pharnmaceutica
conpositions conprising them More particularly the
present invention provides in a first aspect, a
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or a S|ngle bond; Y is a group of formula N=N N\
N or ; is a substltuted or unsubstituted C5- ClOaryI

or ubst I t ut
The prﬂféq@ jrveason rg%q?\ﬁ Mﬁyﬁ%&é&%@é@ﬂﬁtd?ﬁ\&{ﬁ%@ép%%%es for their
produdtionaheindenas phaimactuiebdd «yd to pharmorgutical compasitions comprising
substituted or unsubstituted C5-ClOaryl or substituted
them. o ynsubstit uted hetero-C5- ClOar yl; in free base or
acid addition salt form C5-Cl0aryl and

More &I}i{;@ aély%e Brlgg?ﬁtl X/e%‘?i ??&udrégtruga@ir&%@ﬂe& 5:9@(%?3)&% of formula |

arome
resi dues optionally substituted by one or nore
substituents, preferably %9 to three substituents,
sel ected from hal og Fy—@, Br, 1; CN
Cl-Aal kyl, such a ethyl or propyl,
C2- C4al kenyl, such dﬁ C2- C4al ki nyl, which
radi cal s thensel ves n be unsubsil)t ut ed or
substituted by hal ogen, e.g. difluoronethyl or
tifluoronethyl; Cl-C4al koxy, which radical itself can
wherefde unsubstituted or substituted by hal ogen, e.g
trlfluoro t oxy; fornyl, acetyl; Cl-C3al koxycarbonyl;
Xis CRe RL%F'"?‘ al kyl ) WD 2004/ 022556 PCT/ EP2003/ 009772
YWsagﬁnpaﬂhammw ; phenyl, phenoxy; or which substituents
can be condensed, e.g. to a

R is a substituted or unsubstituted Cs-Cyearyl or substituted or unsubstituted hetero-Cs-
Croaryl, N(R')(RY, or N(R®)(CHR’R");

each of R', R? and R®is independently H, C;-C,alkyl, or CFs;

R* is a substituted or unsubstituted Cs-Csearyl or substituted or unsubstituted hetero-Cs-
Cioaryl;

in free base or acid addition salt form.

Cs-Croaryl and hetero-Cs-Cioaryl as used herein mean especially partially or fully
unsaturated, e.g. aromatic, residues optionally substituted by one or more substituents,
preferably up to three substituents, selected from halogen, e.g. F, Cl, Br, I; CN; C4-Caalkyl,
such as methyl, ethyl or propyl, C»-C,alkenyl, such as vinyl, C.-Csalkinyl, which radicals
themselves can be unsubstituted or substituted by halogen, e.g. difluoromethyl or
trifluoromethyl; C,-C,alkoxy, which radical itself can be unsubstituted or substituted by
halogen, e.g. trifluoromethoxy; formyl, acetyl; C-Csalkoxycarbonyl; N,N-di-(C1-Csalkyl)



benzo[ 1, 3] di oxol e or 2, 3-di hydrobenzo[ 1, 4] di oxi ne
and/or to a further heterocyclic ring.

whledaoenz2s&5- ClO0aryl is an aromatic heterocycl i CPGYEPEN3/009772
conprising one, two or three hetero atons sel ected
fromN, 0, S, e.g. a5 or #drenbered aromatic
heterocyclic residue optionally condensed, e.g. to 1
or 2 phenyl rings and/or to a further heterocyclic
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naphthyl, t@krahﬁirondphtr@t\lsudﬁlaﬁ@&hw indaPVI higiyl, BBAZBthien@! favdnyl,

AR d| cal itself can bé unsubstituted
benzogyragﬂkggmplq haI ogen, e.g. difluoromethyl or

trifluoronet hyI Cl C4al koxy, which radical itself can

ubst.i t ed or, substituted by, hal ogen, e.g.
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I solation or . purification
examp @ B £5 Gy b eeREC TG Sfsiliee ol Raaadptice pheny.
naphtiayl] indsayl,ttetralihgly thiergibeazdthienyl] fafaryl, bpefctliranylain@SsobeRzofuranyl.
t herapeutic use, only pharnaceutically acceptable
salts or free conpounds are enpl oyed (where applicable
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. racemc mxtures are part of the present invention. WO

2004/ 022556 PCT/ EP2003/009772 -3 In formula | the

On acbonhdtmfvnthegagngnmttﬁctat aaben atora(sppekertrie the cotiqends ot foymula | and

their s%ﬂls ltﬁg tc:b%Scl)lYnd% may ex1srp{n optically active form or in form of mixtures of optical
isomers, e.g. in form of racemic mixtures. All optical isomers and their mixtures including the
racemic mixtures are part of the present invention.



conbi nation or sub-conbination, if applicable: (a) X
is CH2; N=N (b) Yis i/ ; (c) Yis (d Ris 1l
WO e@alozaszof ur anyl or substituted or unsubstit UPETIEP2003/009772
phenyl, e.g. nonosubstituted by a chlorine or
fluorine in position 2, 3 eB-4, CF3 in position 2 or
3, nmethoxy in position 2; trifluoronmethoxy in
position 3; benzo[ 1, 3] -dioxol e;

In forngul§1 mé%ﬁé\ﬁiﬁg @@ﬂ[ﬂéaﬁdescﬁré’?ké?@ne&%@@ﬁbnd@ﬁtly, _collectlvely 3!‘ |r51 any

di substitute | uorine in position 2
Comb'BaW@U@rcoﬁm"lﬁ*'Pﬁéf @PP"Q@%'PM on 2 and fluorine | n
position 6. Preferred are those aza-bicycl oal kyl
derivatives of formula I wherein X is CH2 or a single
() Xipéidy; Y is a group of formula NN\ Nor ; and Ris
phenyln=\pht hyl , tetrahydronapht hyl, indanyl,

(b)nghlen I nzothlenyl furanyl, benzofuranyl and
i'sobe of anyl , mhlch in each case can be
unsubs ted or nono-, di- or trisubstituted by

hal ogen yano, fornyl, acetyl, G -C3al koxycarbonyl,

N, N-d'/( - C3al kyl ) carbanoyl, phenyl, phenoxy,
me endi OXy, ethyl endi oxy; or Cl-C4al kyl,
(c) Y i§2- CAd yl, C2-C4al kinyl or C, -C4al koxy, which

radi cal s therrBeI ves can be unsubstituted or nono-,
di- or trisubstituted by hal ogen. Mre preferred are

(d) R fshIOESbé}'?z@fLPé@( 6t QibstititeAG" dn‘é@ﬁéﬂf&éd 9f1erfyp rengl|n¢'r’oﬂosubstltuted by a
wherein X is or a single bon WD 2004/ Q22556

chiorinecqy fitiosine d7 mmfg o4, GFsin %Psgml?poro? MRy IIm PRgieN 34
trifluomethox§ll position 3; benzo[1,3]-dioxole; 2,3-dihydrobenzo[1,4]-dioxine; cyano; or

disubstituted, e.g. by a fluorine in position 2 and 5, 3 and 5 or chlorine in position 2 and
fluorine in position 6.

Preferred are those aza-bicycloalkyl derivatives of formula | wherein
X is CH; or a single bond;
Y is a group of formula

o - O

—N or = ;
and
R is phenyl, naphthyl, tetrahydronaphthyl, indanyl, thienyl, benzothienyl, furanyl,
benzofuranyl and isobenzofuranyl, which in each case can be unsubstituted or mono-, di- or
trisubstituted by
halogen, cyano, formyl, acetyl, C-Czalkoxycarbonyl, N,N-di-(C;-Cgalkyl) carbamoyl, phenyl,
phenoxy, methylendioxy, ethylendioxy; or
C;-Caalkyl, C,-Cgalkenyl, C,-Cgalkinyl or C;-Cgaalkoxy, which radicals themselves can be
unsubstituted or mono-, di- or trisubstituted by halogen.

More preferred are those aza-bicycloalkyl derivatives of formula | wherein
X is CH; or a single bond;



Ris (a) phenyl which is unsubstituted or nono-, di-
or trisubstituted by hal ogen, cyano, nethyl endi oxy,
W@100@02458e/1 , which is unsubstituted or nono-, BGCFEPR2003/009772

trisubstituted by hal ogen, or Cl-C4al koxy, which is
unsubstituted or nono-, di-—-4or trisubstituted by
hal ogen, (b) naphthyl, indanyl, tetralinyl or (c)
furanyl, benzofuranyl, isobenzofuranyl, benzot hienyl

Y is aQrolibfeBithula i N free base or acid addition salt form
ven nore preferred are those aza-bi cycl oal kyl
derivatives of formula | wherein X is CH2 or a single
bond; Y is gygnpup of for B NENV _C NNpr ; and R

is (a) phenyl ich is upéubstituted_ or ffong, di- or
trisubstitufed Ay hal ogqn, cgano, nethyl endf oxy,
Cl- C4al kyl , r'ch is, unsubstNt ut edoror nmoho= di-; or

trisubstituted by hal ogen, or Cl-C4al koxy, which is
and ynsubstituted or nono-, di- or trisubstituted by
Ris hal ogen, (b) naphthyl, or (c) furanyl, benzofuranyl,

i soben o_furanB/I_ or thienyl, in free base or acid
(2) phgRy Wi LnpyBstited onpPnRTLd BLSHRsIBESY BP2003/ 009772
halogér) o8, trhétRyleAdible f oregoi ng the present invention

SO0 provides,a, praocess for the production of a

CrC. bR S bREed of mephy o Cibloa RS Y halagens Bl
Ci-C.8lkexy, Whichag ohéulgtimtedstpeot, @f or tiaubsututed by Falogen, (11) ;

\NE rein, Y and ,R?re as defined above and z is a
(b) naply gegyolshaiy gt £ o, Br. | or CB2CE3. with a
(c) furanyipieerzefurhnyfl s sbenoflitanyl Befidothidnyl BRhienyl,

in free base or acid addition salt form.

Even more preferred are those aza-bicycloalkyl derivatives of formula | wherein
Xis CH; or a single bond;

Y is a group of formula

and

Ris

(a) phenyl which is unsubstituted or mono-, di- or trisubstituted by

halogen, cyano, methylendioxy,

C;-Caalkyl, which is unsubstituted or mono-, di- or trisubstituted by halogen, or
C;-Caalkoxy, which is unsubstituted or mono-, di- or trisubstituted by halogen,
(b) naphthyl, or

(c) furanyl, benzofuranyl, isobenzofuranyl, or thienyl,

in free base or acid addition salt form.



wherein X is as defined above for a conpound of
formula I, and recovering the so obtai ned conpound of

wo ecoonbmsd in free base or acid addition salt POT/RP2003/009772
The reaction may be carried out in accordance with
standard procedures, for indtance, as illustrated in
t he Exanpl es. Conpounds of fornula Il are known or may
be prepared from correspondi ng known conpounds, e.g.

In additiordieshe fdregoing tl’id‘lm'eEemmbﬁl‘ion ﬁs@prdviﬁle@@?er’g@gz g@r tljl_% production
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MeKi esi s

°fa°§'g‘§%§’3%§}ﬂ FopgP Ui by WilPh PlopbSS e niisHRMNG Sb of rearinaca gompatd of
formutzolirpounds of formula |’ OY R X (I'") Nwherein X

and R are as defined above and Y' is WD 2004/ 022556

PCT/ EP2003/ 009772 -6- N or , can be produced by a

process conmpei¥sRng the step of reacting a conpound (m‘

formula IV (1V); X N wherein Y, z and X are as

defi ned above, wth a conpound of formula VOH RB
where@-h((a\ﬂ)i R msedefmaduabowaam:ei isreldadih® g ubos.gaF C@mrlafaulE}Plosoch3
with of forﬁa gf in f’%ﬁﬂ recovering the so obtained conpou ’
" aPMPOHRBCAI Y&t r ee base or acid addition salt

form Conpounds of fornmula IV are known or may be

prepared from correspondi ng known conpounds, e.g. as

described in Exa 7, e.g. by reacting conpounds of
formula Il with X (nn
HO

wherein X is as defined above for a compound of formuia I,
and recovering the so obtained compound of formula | in free base or acid addition salt form.

The reaction may be carried out in accordance with standard procedures, for instance, as
ilustrated in the Examples.

Compounds of formula Il are known or may be prepared from corresponding known
compounds, e.g. as described in the Examples, e.g. in analogy to Coates W\, McKillop A
(1992) Synthesis 334-342. The compounds of formula Ill are known.

Alternatively, the compounds of formula I’

0N
Y'—R '

N

wherein
X and R are as defined above and Y’ is



conpounds of formula Il"'; z-Y -CH (I1"); N N wherein
Y is ---~~\ or and z is as described above. N WO
WQoMNEB2656 PCT/ EP2003/ 009772 -7 Conpounds obCT/@pPron/en9772
V (e.g. unsubstituted or substituted phenyl boronic
aci ds) are known or may be6prepared from
correspondi ng known conpounds. For instance, a
compound of fornmula VI, RBr (VI) wherein R has the
ing as provideg) for a conpound of forrmula I, can
@e Neact ed with/a N\ialkyl borate in an inert solvent
uch/as benzen t ojf/uene, tetrahydrofuran or m xtures
eof byrthe tion,of butyl lithiumat a
tenperature of between about -78C and -25 C, e.g.
about -40 C, for a period of about 1 hour to 6 hours,
can bé Podusdd Wa%r%@éﬁ!ﬁn@dg slegef V. Working up the
reaction m xtures according to the above processes and
purification of the conpounds thus obtained may be
reactlﬁ‘é‘éEbmgo@hﬂoﬂfarraggwdance to known procedures. Acid
addition salts may be produced fromthe free bases in
known manner, and vice-versa. Suitable acid addition
salts for use in accordance with the present inventigp
include, for exanple ~bhe,ydrochloride and the
formate. Conpounds off f | a Y'—zn optically pure form
can be obtai ned from{he gorrespondi ng racemates
according to well-kno procedures, e.g. HPLC with
chiral matrix. Alternatively, optically pure starting
materials can be used. Stereoisoneric mxtures, e.g.
wherel] ¥4 Y58 XOdreisARiREAABR/sS, Can be separated into fheir
- pong I Sonmers in a manner known per se by
wM1amaam&undoﬁﬂwmabﬂé separation nethods. Dia- stereoneric
m xtures for exanple nay be separated into their
i ndi vi dual di astereoners by neans of fractionated
crystallization, chromato phy, solvent distribution,
and simlar pro- cedugesg This separation may take
pl ace either at the IeveI qi a starting conmpound or in
a conpound of fornula I el f. Enantionmers may be(V)
separated through the formation of dia- stereoneric
salts, for exanple by salt formation with an
wherefmR g adefingalabeve forraatongmoiudd obfordoyla I,

and recovering the so obtained compound of formula I’ in free base or acid addition salt

form.
Compounds of formula IV are known or may be prepared from corresponding known
compounds, e.g. as described in Example 17, e.g. by reacting compounds of formula Il with

compounds of formula II’;

z-Y'-OH ar);

N N
o 7\ 7\ . .
wherein Y’ is or and z is as described above.
N= —



means of chromat ography, for exanple by HPLC, using
chr omat ogr aphi ¢ substrates with chiral ligands. In
w0 b@4medsé | onal process steps, carried out as BEFEP®A3/009772

functional groups of the st artr ng conpounds which
shoul d not take part in the f®eaction may be present in
unprotected formor WO 2004/ 022556 PCT/ EP2003/ 009772
-8 may be protected for exanple by one or nore of the

Compoundsaf formulg \b(eg. umnbstmnediorbalb@WutedTanlboﬁoﬁlHadlﬁ) are known

or e A B ol B 3550, Sl o

formutpr ¥lips may al ready be present in precursors and shoul d
protect the func- tional %roup& concer ned agai nst
unwant ed secondary reacti f is a characteristic
of protecting groups that they |end thensel ves
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e.g. about -0 ddLfot 8 pEled shatmiuali ihetr toreosurs, durnishihgeasarhyound of formula
y. establish, which protecting groups are suitable with
" the reactions nentioned herei nabove and herei nafter.

The protection of such functional groups by protecting
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workd 840% reaBforP 60 aerdbg 1 e oP40 Pliokiea puicatin of the
compeiinga darsdobrtained erayebe eariédsout duadtoedande td-kndiVn Pplockdupes.
"Protective Goups in Oganic Chem stry", Plenum
Press, London and New York 1973, in T. W G eene,

Acid adpition ealts may Gepupduded flomgthaifree 5naéénra5kinswn mafhlegand MR¥éLversa.

t .. E.
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exammgtheybydirog¢idleride amd thHefommeden der or gani schen Cheni e”
(Methods of organic chem stry), Houben Weyl, 4th

edition, Volune 15/1, Georg Thienme Verlag, Stuttgart
Compoyws, of iformala Bin lezailylmrrcafwmdan besibledndd frérnhecsradspemding
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opticatyog e stmtmg majsielscanlhetysadn, " Cheni e der

Kohl enhydr at e: Monosacchar i de and Derivate"

(Chemistry of carbohydrates: nonosaccharides and
Stereaipomeyiginiviisgs, eGs mmrgtuﬂasr of dimsiéesdragys, cdbt he sapardted hidtheir corres-

adiry iborR&/QG carried o
ponarborBERT8 S5n4 2 756 A AR R 854 . D
stereomglig gmgp@@q for example nmythe@eparﬁtQMnbhberammm difistereomers by
tidh

meané’&f?l@c i nét@d Eﬂ/@haﬂfzgﬁcﬁp %ﬁroﬂfatqg??%h‘&?ﬁ&ﬁenq gbsgrllF uiorcrsaé-ral sifpilar pro-

preferab as are
cedur@bT@stsgpqragg@mpg take place either at the level of a starting compound or in a

compound of formula I itself. Enantiomers may be separated through the formation of dia-
stereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic substrates with
chiral ligands.

In the additional process steps, carried out as desired, functional groups of the starting
compounds which should not take part in the reaction may be present in unprotected form or



these, in the absence or presence of catalysts,
condensi ng agents or neutralising agents, for exanple

WO eov4@xsb@ngers, typically cation exchangers, POI/EP2003/009772
exanple in the H+ form depending on the type of
reacti on and/or reactants -&- reduced, normal, or
el evated tenperature, for exanple in the range from
-100C to about 190C, preferably from about -80C to

may beaﬂ?Qn%Etedeép&arﬁpﬁé b?éﬁ&’lél' ﬁlo?é of tR& pid?echﬁ@@rmﬁis medttivned below

erature to 40C or at,the
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describ ed vessel, where ap WO 2004/ 022556
_%8%%%2003/ 009772 -9 propriate under pressure, and/or
in an inert atnosphere, for exanple under argon or

The pr&h&tfn%agrgl‘é‘ﬁbl ca? QIrEAITEBYdSertfin brBursBNseid smmlrbiol‘ebethe func-

acceptable acid
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|ehdRREnSR6SY reaiiilyal.e. Wil dridesi df\b@rmd -
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tions, tosemenal 4ypigallbyobialysiSaresiuctan. patelyEiy o5 S°$’Pf ee”é)ﬂ@ﬁtag“"'ty' for
examp%fuﬁd@Pcéthﬁﬂ\%'ha‘ﬁﬁloébﬁs #/pHysioRigical onaridhy,! aﬁdcthatﬂﬁey are not pre-

receptor (nAChR) —agonists. In function
sentindoe i PIORUTRA o APERBIG KT Ee ST 290 APG RISt relggiing
groupsaaZ'e BAEMR Fih R RWBtdAS héiohed hé\‘éﬂrﬁboﬁ@&rﬁcﬁher@%aﬂer
functional assay for affinity at the a7 nAChR is

carried out with a rat pituitary cell line stably

The prS ?{cﬁﬁ&'é&% i tidrdal yAsaPs. by/iﬁotactir@agioqw, the ;b\etswhg gmmps

ux upon stinul ation t or us L
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‘activity of th eaents of the inventjon an u
Londonand B TAAHRS.dn T4 M o8N B1otehive GHEMEOR SrOSuE Symese”,
Wiley, MW Y&R 1981, |H91I'ﬁk9 P@pﬂ'ﬁé%B'VdﬂPhé B(ﬁédlt@Ps e Grods arel & thdidrtofer),

expressi ng the hupman a4 subt

Acadsriatess oERB anth e Yok TORb ERGten pn<fofysetiER Engmie’
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nicotinic receptors. In these assays, agents of the
Stuttganb84ft-i on display no or little activity on the

gangllonlc and nuscle type of nicotinic receptor
All process gigps described here can be carried out under known reaction conditions, pre-
ferably under those specifically mentioned, in the absence of or usually in the presence of
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve
these, in the absence or presence of catalysts, condensing agents or neutralising agents, for

example ion exchangers, typically cation exchangers, for example in the H* form, depending
on the type of reaction and/or reactants at reduced, normal, or elevated temperature, for
example in the range from -100°C to about 190°C, preferably from about -80°C to about
150°C, for example at -80 to -60°C, at room temperature, at - 20 to 40°C or at the boiling
point of the solvent used, under atmospheric pressure or in a closed vessel, where ap-



In the nodel of mce show ng sensory gating deficit
(DBA/ 2-m ce) described by S. Leonard et al. in
welwazashe eni a Bul l etin 22, 431-445 (1996), thPCEHERIWDF009772
of the invention induce significant sensory gating at
concentrations of about 10-8¢ about 40 M WO
2004/ 022556 PCT/ EP2003/ 009772 -10 The agents of the
invention are therefore useful for the prevention and
propn&tre%ﬁgpﬂ{esﬁfre &ARY&NRbh ndt SRHoSEHeTe SFF Bxaiple under argon or nitro-
schi zophreni a, mani a, depression and anxiety, and for
gen. the prevention and treatnment of neurodegenerative
di sorders such as senile denentia, Alzheinmer's
di sease and other intellectual inpairnment disaorde
The campoungs o4 thednygniien o their phappacaulieally aresptabie asid éﬁ@tlon salts,

hereln@lﬁg'u'@erreg ?J kd E&é}ﬂs §f b ﬁ%ﬁlﬁ)n EkHit \}&ﬁla%fé &a?x’ﬂ@écﬁ@glcal properties

otro lateral sclerosis, nultiple sclerosis,
when Eﬂ§ derp;gtgo apd vanimalsnand arg theseiore Wﬁé ﬁeam@semcals
(obsessive conpul sive disorder), neuropathic,
postoperative and inflammtory pain hantom | i nb
In parfieylar, theagantsich the inMedioRgre &2 S¥aotia aC%@BPH}‘W@F?@P& @AChR)
agoméle dysfunction, learning deficit, panic disorders,
nar col epsy, noci ception, AlDS derrenti a, senile
denentia, autism tar d| ve dyski nesia, social phobia,
i fun O RS B4 Foort S B SRS Ssflby Aty of SR hACHA as
showreinghe fQHOWiggetﬁS al., J. biol. Chem 275, 5626-5632
(2000). For the above i ndi cations the appropriate
dosage of the agents of the invention will, of course,
a) A functioreépesayliforgafiiptynat the o7 eA&hBliecartied obbgith a rateitnitary cell line

stzg%% g)gqrpeer;s:j{msggt r?go rﬁ@ﬂ? aageﬁeqlﬁli %Ia% C%ﬁl rsrﬁ\éﬁ N t%)g stnmu?a%on of the

repegdienis ysad. In thds pseay| agdnts ofape imvention dxhibit pEGRValoes of about 5 to
ks %oned. For exanpl e, the anmount of active agent
ronE ired my be determ ned on the basis of known in
vitro and in vivo techni ques, determ ning how I ong a
articul ar ti oncen ratign ,in the
o) T sk e cesr iFe adehit oL B HRBIERA b tynap Fectordsl hachR o
4p2h arsiiiRy funetieidl assay is karrigd Rt ading & alinahapitRélial £68nkistable
in animals are |nd| cated to be obtained at dail

expersaie shofuman atB2 suRIVPS b thig %Sséw&ﬂe"@ofdh?rﬂ)"’ﬁ@ty%‘ grow

se\é’éth#ﬂ‘Bﬁtﬁe o MACGKR s@iipsksdai | y dosage is in the range
rom about 0.7 to about 1400 ng/day p.o., e.dg.

from about 50 to 200 ny (70 kg man), convenl ently
c) T@Qé?egé fHe®lchfty Bt 3Re 85mp noPRiBs oHﬁhé ‘baﬂg?ﬁon’i’ceéubtype" and

ay or in sustained re ease orm Oal dos

theawpla.tmﬁ of nigetinigegertemmpimilsefunetionabassays as ¢gscmbeQ upder a) are
caﬁ'l‘ibda&f? With E%n%[n epithelal T8I fie Qﬁblggﬁﬂ’esﬁﬁg E%dn’%ﬁ@édgﬂ@mc

dm xed an approp rlate nmaceut | cal

su@ty@e@r a@p%lm%emmowy @énr%sy?g thp @ﬂ@ﬁ@rmumme eknigelinic
rel %:l@@sl'ntthé’éésaﬁﬁw rdg%ht@gaf Mk RE&Hbn Alspldyho SHiRRLARTity on the

ganglionic and muscle type of nlcotmlc receptor subtypes.

In the model of mice showing sensory gating deficit (DBA/2-mice) described by S. Leonard
et al. in Schizophrenia Bulletin 22, 431-445 (1996), the agents of the invention induce
significant sensory gating at concentrations of about 10 to about 40 uM.



di spersion, an aqueous solution, e.g. containing a
sol ubi l'ising agent, a mcroemnmul sion and a suspension
w@b004®822556 a hydrochl ori de salt of a conpound oPCT/aPINS/609772

I in the range of fromOlto 1% e.g. 0.5% The

conposi tion may be buffered!®o a pH in the range of,

e.g. from3.5to0 9.5, e.g. to pH 4.5, byaswtable

buffer. The agents of the invention are also useful as
The agentsaf tte invention atethelBor2AR6f D P S p it 2 RBAE D f

- S to the inyention, the agent of
poyerphg b fiof S 3sPbBhybflen M eplr depreasi ang wolsdprandor e
preveatl;ﬁnanct)ﬂ'eatmenknftnIeuEddegenemaﬁ\ha dl&dirdérsimbl? 15 ﬁélﬁi%rﬂe‘inedntla

treat nt of the disorders
Alzhefrf‘\rgérﬁ@;éne\éag %Ré g?f'%g lqtﬁfegﬁ@a ﬁ%rperses;éch 5t @lfanjion deficit
hyperadivitg fisorsless (ADHD)h Paﬂ«h‘fsﬁh’@fdlsteabé Gﬂmtlﬁgtoﬁ%%bbl'e%s arr@btrophlc

ateraf{ B Rl SbBlosk BPHiRSy. nliSati utael Shfrom, 00D
(obsemvmmpulmvesdlémﬁes)elpmrrapﬁhlfaphmsmmw% ia@8 iffarirh&ory pain,
and for the adninistration’in a
phant G TR 2 Bt A fangCeeltin, ne gl dhes end ohgbastonclgarming
deficitcpanie dsondgrsanaﬁcempsy,tnmlcepbtdm AiD$ dé\mpﬁiat @gﬁsfe dementla autism,
ar ed in

inventi
tarcivé GRS R0 s blSoia bRl ditnsih, S6e BoethiRBroot 4 nAchR agonists in
neurodegesiestion fddeuaentyddh tie littR®ira) e.g AR @Vaﬁgaét%t I 8bl. Chem. 275,
5626-?(%?5(2 é(%)r ation to mammal s, including man, conprising a
B tically effective anmount of at | east one
phar macol ogi cal | y active conbination partner alone or

For i B TR b B Sho S G RIS e, csouree,

vary dmﬁmelmgelpah fa:p@drmt[ﬂ?é Itlﬁmhosﬁ’l‘tﬁé ee dt édiﬁhlsﬁ@ﬁmpcﬁ'fdtth@ H§ture and
fro % t o about

severtg 3P Bra g PR 55 1l 35 7 elathasmstincaier s Revtiiss agent of

the lnvaoﬁonmnplowdeﬁmrmxtbmpl@hwmwb{ a‘dﬁllcla afer Pt uﬂ%!t:l ﬁfb‘éf HeQetermined
n_thera r. enteral or parenteral

on the 'bg%s %IP @%}b@% 8%0 ;ﬂ"g in Ylg¥ tecggygyﬁﬁ aetefrwalgg I%pw long @ Parfedageactive

agent ¢ancastration Mhablcmd@dﬂmmmstaa ah @béeptdb&blleﬁélfﬁor aCtﬁQt% b&R: effect.

In gen&*’él sﬁﬁé?é%g&%h%[ﬂtse i an %ﬁ]éger l}:]& ngr ¥ a %ggigtadallwgﬁmes of from

er se
about Q)(ammatp)elt 2@ md/kg p. exlaﬂwhmnbyarfmaﬁae@ﬁalm\éﬁﬁé is@ e range of

- I
from affBuf ko HOAN406 1d Gy HIB G b 15,288 e i Reian),
conveni¢ndly adininisterad ence afin divideddoiesadp o1 P dridag ior RN delease
form. drl, A3abERiNS BB Ruthon GRS TBIAROLT fodr 2,44 about 700 or
1400 mge@@@sa@eyt aftieciovéntion admixet! vﬂtaranlappfoﬁﬂﬁb%abﬁaceu}lcally acceptable
n

dlluent%ijgérﬂéﬁhé@oron of a plurality of dosage units
a therapeutically effective anpunt of each

of t he conbi nati on partners may be
Examples for compositions comprising an agent of the invention include, e.g. a solid
dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemulsion and a
suspension of, e.g. a hydrochloride salt of a compound of formula | in the range of from 0.1 to
1%, e.g. 0.5 %. The composition may be buffered to a pH in the range of, e.g. from 3.5 to 9.5,
e.g. to pH 4.5, by a suitable buffer,

The agents of the invention are also useful as research chemicals.



adm ni stered sinmul taneously or sequentially and in any
order, and the conponents may be adm nistered
waepanztseé y or as a fixed conbi nation. For exap@i/gP20051@9772

nmet hod of delay of progression or treatnent of a
proliferative di sease accorfing to the invention my
conprise (i) admnistration of the conbination
partner (a) in free or pharnmaceutically acceptable
salt formand (ii) adm nistration of a conbination
partner (b) in free or pharmaceutically acceptable

For ussactoridingrip the invéntionecthesigenbof the ventiinahaybe adminjstered as single

o o ' ) 7
eciive B8ty 3 B GhaiArimi G BEFvE aBLA LR Snicyitfior o
treatmient cfithe digosiercmkehfjoretfrecein\vie anyrosuel saneery e.d. wrallyj foy example in
I - .
the o 5ARRRts G @RpERRG b Al aly or BBy R 36ih B figgon solutons
or suspelmionisst er ed separately at different tinmes during the
course of therapy or concurrently in divided or
single conbination fornms. Furthernore, the term
The plaatmagewgtical compasitions émvsenprade admintstratiarsef thé campinetialy paytners
i . .CO J
and tof AR AR 7 RBH Ok, 157 E YRR deflVial SamBodih |
comprisirey affleast twapcdyebinatiter parimes, ascardibg dxihednweintion oambe prepared in
' fon S : tg regt a
a marf BB pdf og Shifih¢ 13S0 hndtle B lePA, Sulf b FA T Pettal" B
parentacat @duhinigitajion Kheaginfals tinchedinp panecanfiprisingla therapegtically effective
amourtf Bt 3% R ARSI sOH R cobinatBh bofiFEHINGS: f Rgmbination
with orerpt mpeschharieceutidallysfccepiahierdagiasaespeaially sitabtenforr enteral or
' ed, the severity of the condition being
parent?fdé%?%lgfaﬁ%us’ the dosage reginen is selected in
accordance with a variety of factors including the
Pharn*a%@&tﬁ:apéom@&ﬂ‘gﬂé ebhdh ezgﬂﬁkhﬁoﬁx%abt nd, Dength 69.9 %,
unction of the patlent. phy&i cian, clinician or
prefergidly &pmmahouh20 ¥f tocabihel §o, okthel actiwningesslitintsy Pietreaceutieal

preparafiGhPiof i dohthifdtdn %Jrﬁ@f f'ro\e‘ gn{t%gari %P Ear%ﬁttegi %dnﬁrii%?étigp are, for

active ingredients req ven cou
- exampig,rteege inyait gpesagedommasuch es sugattaoated. tablelst fahiels, capsules or

suppoBifdrfel S YultRefolé QHPBQIeQ.Q? ﬁ&qﬁtﬁ@éﬂa@ Bth@fvg%@, grf]%gé{)é?repared ina

Ingredients wthin the range that yiela: _
manneiiknRWO et 8&ifer axpmple by means of eqgivemtionplasixingoaranylating, sugar-

coatin#,i cﬂ?ﬁhﬁﬁq & Ig&dﬁﬁizﬁgtgr&% sbO W Gff 'bE '&E)ﬁr'ec?i’e@ th2thb luhi cbtent of a
arget sites. |n accordance Wt e foregol ng, the
combipationerartneheaniaineshingansadigiduglicoss of gach dasaggytanm ngfediriat in itself
constituftY &) fefé&?lvé QholRtsifce B n@%@%&ﬁ'@ﬁeﬁe%ﬁ\?eoérﬁgurﬂ%%ﬁ ibelreadHdH by

exanp or use In any o particul ar ications
adminisaiomefes Paliyef dpsagenunits2) A phar naceuti cal
conmposition conprising an agent of the invention as
active ingredient together with a pharmaceutically
In partiptiaspa Hisrapedticalis effestiveamount pf eanbrad they @mbination partners may be

administered simultaneously or sequentially and in any order, and the components may be
administered separately or as a fixed combination. For example, the method of delay of
progression or treatment of a proliferative disease according to the invention may comprise
(i) administration of the combination partner (a) in free or pharmaceutically acceptable salt
form and (ii) administration of a combination pariner (b) in free or pharmaceutically
acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically



(2) A pharmaceutical conposition for the treatnent or
prevention of a disease or condition in which al pha-7
WO e@er1566 acti vati on plays a role or is inpli CBtEEP2003/009772

conprising an agent of the invention and a carrier.
WD 2004/ 022556 PCT/ EP2003/ 008772 -13 (3) A nethod for
the treatnent of any of particular indication

her ei nbefore set forth in a subject in need thereof

eﬂectmlaﬁﬁbuﬁxmféféraﬁlyw Bﬂrﬂér?&ﬁ!&i"? foé’(ﬁNS fafn%ﬁhisvs fggwy dBsages

ent Inventi on r treating

corr ewpnaﬁadﬁémﬁ %@O%tw%%ged BPreeb ﬁapﬂn%\#ﬂqah cqmb@ﬁthrh@artners can be

admlrﬁét&féa'sEpérﬁfefPPétCH‘ fferaft invéd dithglth@¥surde bP8rpy dr %oncurrently in
npl | cat ed nprising admnistering to a mamal i n

dividegl s §ing fnagion fefgiss Fedberare ;Ihe%err@aqnvestﬁﬁﬁ@ Alsosncempasses

the us’tmrbt pr@fdrt!ig?& d CorRBihaIh pdrther HA€ coIRRrioh vab t@%%nﬁ’cfma{]ﬁﬁ partner
e. manufacture of a nedi cament for

as sugl] dBe Rt T veplay i baTSIoa 1o B Hpdessiond 8% SRBraing Ghsuch regimes

of smmhaﬁébutsfbe aRérAftihg tré 2HeRE Aid tﬁ@ttéﬁﬁﬁta'dﬁfhlﬁbl%lg% is B B&lnferPleted
i.s inmplicated. (5) A method as defined above

accordigglfy i si ng co-adninistration, e.g. concomtantly or in
sequence of a therapeuti caIIy ef fective anmount of an
ent of the invention and a

The gl d’z’aggﬁg‘r’}lﬁ%gPZH’@eCO?TQQJg%'Oﬁé’@8H%FSWS§Gb§%&Yﬁ% depending on
the pémmw cfoﬁfpo@ﬂcﬁb?ﬁdﬂ%rﬁ@&euﬂééﬁcdrﬁbo%ﬁ%n Qfn ld?%d%é%&d@ Gt

t bef et fo A conbi nati on
iR B A 56 e b bR oSt T,

the dozagé egima &fﬁe@ctecﬂlﬂ%bérﬂan& With QQaﬁ’&?Bﬁ faeford ii‘l%ludlng the route of
_substance, said secon

admingagon b AFEAl BENAGY O NEICAHE e Pient dephysiciay oBtcian or
veternﬁé‘r%nnﬂ btdlﬁaii/ 8kill candl idaaitly ¢ Gélt%rrhlﬂé QhBBRisefise fRteifetfifdlamount of the
ol | ow ngreggléerﬁ)l es illustrate the invention.

smgle@gﬁyee\pp%ﬁdfeg& forPreYRNtESeuRier @ arrest drgcprograsyiof the condition.
Optimakreaisien @ﬂac cehiriandf edwdtiog %ké‘cﬂéﬁé’ with@tiBe rd¥e that

yields dghgeﬁgg hfgcgugg%gpty ﬁewﬁgﬁaﬂgtg%aeg%a\egg g0 l1;,!?e kmetlcs of the active

ingredients' availability to target sites.
In accordance with the foregoing, the present invention also provides:

(1) An agent of the invention for use as an alpha-7 receptor agonist, for example for use in
any of the particular indications hereinbefore set forth.

(2) A pharmaceutical composition comprising an agent of the invention as active ingredient
together with a pharmaceutically acceptable diluent or carrier therefore.

(2') A pharmaceutical composition for the treatment or prevention of a disease or condition in
which alpha-7 receptor activation plays a role or is implicated comprising an agent of the
invention and a carrier.



MeOH MeOH RP- HPLC reversed- phase hi gh perfornmance
i quid chromat ography WO 2004/ 022556 PCT/ EP2003/ 009772
WO 10b4/022556 oom t enperature rac. racenate sol n. PEDER100D®009772
TFA trifluoroacetic acid THI%st et rahydr of uran Exanpl e
1: Preparation of
(rac.)-3-[6-(4-fluorophenyl)-pyridazin-3-yl oxy]-1-aza-
bi cycl o[ 2. 2. 2] oct ane A sol uti on of
(3) A methed)forshe treatment of anylof partiogar indirationihgrainbeforpigetindiin a subject
I e P oo e it R o S iy kst of the
inventieper at ure, a sol ution of
3-chl oro-6-(4-fluoro-phenyl)pyridazine (1.0 equiv.) in
THE (30 m) is added, and the reaction m xture heated
(3') Ametined foriedtipg ospreventingra diseaseer iconglitio in which e alplEa+7geceptor
[
actlva?é{ﬁ‘gl%&@& ‘?ﬂ% gﬂg hﬁéﬁ%ﬁ%@f}dgﬂwﬁsmﬁ b\a@més}f&?g t6 a%gmrln?ﬂﬁ BE8d fhereof a
theran%mpfajweﬁve agyntehasagsnt efdhe iventioon (20 ). The
ethyl acetate is dried over anhydrous magnesi um
sulfate, filtered and evaporated to dryness, and the

(4) Thedisel an agent obthe; inyastionfordhe meauigelureefi amedicament for the
treatnfdHt SFBERERRIANE a(cﬁééé‘égblj]yfﬁd%h in nggh 5he tha-? receptor gctwatlon plays

acet ate- met hanol -tri et am ne
a role(oy jdimplicateds
(4 quorophenyI) pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 2. 2.
tane as a colourless solid. 1HNWR (400 Mz,
(5) A @gthogi)as @flae@ame(cmmmq,n,g cp-gamipigtrationip.g. goncpmi ﬁ@ﬂﬂ)QH)m

seque(?‘rcé éfh th@ra'ﬁlautlc'éllﬁ éffééﬁve %nﬁ%nt of?an'ialﬁiLS)J é%gg)%t % 99 g %ﬁ]éﬁt of the

inventan) andla a%coofhdrqg smybstanﬁm saﬂw@eqoaﬁ g supsteorp baingdoratxample for

use |nfé?fyr8f'|tﬁ7b ﬁarﬁiﬁ%ﬁ‘ﬁd&aﬁoﬁ%&éﬂb&@re@eﬁﬁ?ﬁed in analogy to
Exanpl e 1: Ex. stereo- D np. C(salt) M-H+

chem rt (mn) 2 (3R 4S) bond phenyl 5.7 -23.5 143-145
(6) A g&ﬁbméﬁbnl%ﬁf?@mg&ﬁ fhbrafaibally 3iréctve ARouRCHENPISINLY agorist

agonist, e.g. an agent of the invention and a second drug substance, said second drug
_substance being for example for use in any of the particular indications hereinbefore set forth.

The following Examples illustrate the invention.

Abbreviations used in the Examples:
AcOEt ethyl acetate

aqg. aqueous

DEAD diethylazodicarboxylate
DMF dimethylformamide
EtOH ethanol

FC flash chromatography
h hour

HV high vacuum

MeOH MeOH
RP-HPLC reversed-phase high performance liquid chromatography



(0.1% (no salt) MeOH) 4 (S) CH2 phenyl 5.2 -32.5

128-130 282.2 (0.5% (no salt) WD 2004/ 022556
weEouBPASO3/ 009772 -15 OH) 5 (R) CH2 PCT/EP2003/009772

4-chl or o- phenyl 6.2 +29.00 175-177 316.2 (0.1% (no

salt) MOH) 6 (R} CH2 3-chiiero-phenyl 6.2 +38.5

98-100 316.2 (0.1% (no salt) MeOH) 7 rac. CH2

2- met hoxy- phenyl 5.5 N A 125-128 312.4 (no salt) 8

(R ok L oronet hyl- 7.0 +28 172-175 350.5
" pheny‘ zge."iﬂel(éntg*ésalt) MeOH) 9 (R CH2 2-fl uoro-phenyl

rac. 5. 6 HEENBIL10-113 300.2 (0.1% (no salt) MeOH) 10 (R)

CH2 256l pro-phenyl 5.7 +29.5 85-87 316.2 (0.1% (no
soln. salt%"'%&% 11 (R) CH2 4-fl uoro-phenyl 5.7 +39.5

TFA 146- tiflgogaget® acjd. 1% (no salt) MeOH) 12 (R) CH2

THE 3-fl 'rﬂ-&%lgwﬂ 5.5 +31.5 118-121 300.2 (0.1 % (no
sal tyﬁﬁb

Example 1: Preparation of (rac.)-3-[6-(4-fluorophenyl)-pyridazin-3-yloxy]-1-aza-
bicyclo[2.2.2]octane

A solution of (rac.)-3-quinuclidinol (0.007 mole) in dry THF under nitrogen is treated with
sodium hydride (60% in mineral oil; 1.1 equiv.). After 1 hr at room temperature, a solution of
3-chloro-6-(4-fluoro-phenyl)pyridazine (1.0 equiv.) in THF (30 ml) is added, and the reaction
mixture heated to reflux for 6 hrs. After cooling to rt, the THF is evaporated and the residue
dissolved in ethyl acetate (100 ml) and then washed with water (3 x 20 mi), followed by
sodium chiloride solution (20 ml). The ethyl acetate is dried over anhydrous magnesium
sulfate, filtered and evaporated to dryness, and the residual oil purified by silica gel column
chromatography (eluent: ethyl acetate-methanol-triethylamine (50:10:2) to afford (rac.)-3-[6-
(4-fluorophenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane as a colourless solid. 1H-NMR
(400 MHz, CDCls): 8 = 8.00 (m, 2H), 7.75 (d, 1H), 7.17 (m, 2H), 7.1 (d, 1H), 5.35 (m, 1H),
3.5 (m, 1H), 2.99-2.83 (m, 5H), 2.32 (m, 1H), 1.98 (m, 1H), 1.76-1.68 (m, 2H), 1.46 (m, 1H).

N=N
The following compounds of formula | wherein Y is \ / can be prepared in
analogy to Example 1:
EX. stereo- | X R HPLC | [o)p" mp. °C (salt) M+H*
chem. tt (min)
2 (3R,4S) | bond | phenyl 5.7 -23.5° | 143-145 268
(0.1% | (no salt)
MeOH)
3 (35,4R) | bond phenyl 5.7 -26.5° | 145-147 268
(0.1% | (no salt)
MeOH)
4 (S) CH, phenyl 5.2 -32.5° | 128-130 282.2
(0.5% | (no salt)




13 (R CH2 3, 4-dichl oro-
phenyl (0.1% (no salt)
w@2aoriotdssor orret hyl -

(0.1% (no salt)

+31.0 127-130 350.2 phenyt?

(R) CH2 1-i sobenzof uranyl

MeCH) 15 (R

7.3 +29.5 173-175 350. 2
MeOH) 14 (R) CH2
6.9 +23.0 112-115 350.3 pkenyP2003/009772
CH2 3, 5-di chl oro-
0.1% (no salt)
6.8 +29.0 193-195 (no 321. 38

7.3

MeOH) 16

1% salt) MeOH) WO 2004/ 022556 PCT/ EP2003/ 009772
- L6 Exanpl e 17 Prepar at | on of MeOH)

5 ( .)' é I"II_ IIIIUI y!C)"'\ 1
b @cl o[|2 ’% )g-&fgﬁﬁgl’dge@p onp 6? hydrg%9° pf/lf]?hvai ne (pdtH2
my, 2.29 mml) (rac.)-3-qulnuclidi@®d¥ (|4ABRsaiy, 3.3p

y q
nfrol ) ard tri pwenyl phosphi ng (890 |msory-[40 nmmol ) arp

5 d ot "CI—'I” T c/Im: ) +2r %fnrrl for_1Q' a
- 1@, sollut i %‘c%?mm@]w 52 4 +385{®)1%Pn THE (262
nm) is edded dr opwi se. Thef react i|@m1%1 Xt(bo €alth S
al lowedjto warmto rt and ip stirri}goﬁ_@r 16h at rt.

7 TIC recr\+| r\n iyt oir :’nnnrﬁf (4 f(') Clve an Oran e
selft- solli'd®( 2. 5%"'65““‘(/\?“98}4 35¢ ri { WAt ed 1@F11B8  AcOHt312.4
and fil tered tp give (no salt)

8 ( - ) 3 =T AT |||qy=0‘y' 3 -

-Bza- bi ¢ycl 0[2.,;1-,9%;# %&hﬂ L0 WA e 47775 The | 9505
filtrate is purified by FC [silica(QBb, |détasai) s:
OEt / =O—I 9 , then AcOEt| MeOH NMedHy (: 27: 3) .
5 (I = M- eH-A2— ok a1 =hicyclo[i?2 2
. Zﬂct a;i Bﬁﬂhok’d;d-.eg;g Th phE7 3 bdA 0 13 aci d |(3962
, 0. 54 mml ) and tetrakis)(tripheyl% | (nosalt)
hosphi fhe) pal lladi um are di ssol ved| pgofyplluene: EtOH 9: 1
Aac_ed N | Reoecdo (oop o 211 mapl) 1sidissol ved iln
10 \ i N 5
APy (1 C’s??m) SHIPTERREY Et'ﬁe r b5 on 8Bkt ure, | 3162
ich i$ heatgd at 90C for] 20h. Not1es ¢eplsamg to nt,
ift is fllteredq over celite;] the tp ellayer is
Fegaratpd—and ME&E}) g
11 TRY CH; | 4fluoro-phenyl | 5.7 +39.5° | 146-149 300.2
(0.1% | (no salt)
MeOH)
12 (R) CH, 3-fluoro-phenyl 55 - +31.5° | 118-121 300.2
(0.1% (no salt)
MeOH)
13 (R) CH, 3,4-dichloro- 7.3 +29.5° | 173-175 350.2
phenyl ’
(0.1% (no salt)
MeOH)
14 (R) CH, 3-trifluoromethyl- | 6.9 +23.0° [ 112-115 350.3
phenyl )
(0.1% | (no salt)
MeOH)
15 (R) CH, 3,5-dichloro- 7.3 +31.0° | 127-130 350.2
phenyl )
(0.1% | (no salt)
MeOH)
16 (R) CH, 1-isobenzofuranyl | 6.8 +29.0 193-195° (no 321.38
(0.1% | salf)
MeOH)




washed with brine. The aq. layers are re-extracted
with AcCEt, the conbined organic extracts are dried
woren/0dMsSO4i filtered and the filtrate i s evappCHERZNO/@I772

give a light yellow gum (1 ng) that is purified by
FC (silica gel, eluents: AcOEt/MeCH 9:1, then
AcOEt / MeOH/ NEt 3 70: 27:3) to give a white solid which
still contains starting material. A second

Exampler17: iPreparation ©f (iace-3o(5-PirenyPipgricttinn yioxy)1a2as

o aC radi ent 0.08% agq. HCOOH CH3CN 95:5 4 CH3CN
blcyclpg.gg?cjct?lag gi ve 9
5-Brorho-2eydBexyEpypimiding (409rmgy 2129 rinal), (rag)-3iguimmlidinol (432 mg, 3.36

o R 80598 A0 ERITB S8 TP S . v
stirrind>fo? paY &t-10PC,af solution of DEAD (522 pi, 3.36 mmol) in THF (20 mi) is added
cropwis s sl By elewieslla e A 4ol Bfecion R oy dotre
reactidfomix@ur@ ¥ evapojatedpioagiye anbringe semi-gol{d@F0ng), which 7 tritarhted with
pcOE SRS i LRSI BT B 4550 R 2 ccone o
a whité'sdlid. Va2 @faté Blirifigd by FCsilfeabel, elaentssAcDEMeOH b ttken
ncoEhoBN BT o BRSBTS BT Bt
(150 n®y, @.53 Bindl)e phdiyiboreniti acid (66wrey; 0i52 reapiand exirakisttriplertybd
sl s kol LB A EE B b R o . 21
mmol)Ng Bisdolead irf watbe(1e8iml) Emel addieti ts tHeareactioa\migiarey witH ie heated at
90°C fglg %6@%{&3'@#&%9@8 &ﬂféﬁ@%ﬁ%f\éﬁg @ﬁgaugnuer Ila{/érelg sggargt%d and
washeSOAkE BrirC Thb eyalayerd afy rd-extgickerl with AcOEt, the combined organic
oxracy S TS B P A ARk v
gum (095 mgh 04t isdhsified by BC (siicagelpelabntei AcCOBYNMEOK®1,)them DMF
AcOESMR st TB%s T LS & ifkdoit Shich % omtaft starting m&frial. A
seconipuification fdheonel by BP-HALG (RhehdménegRPO8 8Aummnpyradient 0.08% aq.
P I E R e T
bicycloiR 2R]dcthhags itdhfobinateadalty HELC ra(minb5i4) enp T 08614t Rirbf 282.2.
are re-extracted with toluene (3x). The conbi ned

organic extracts are dried over MgSO4 and filtered.
Examplect 8:iRrepaitation ©f ¢RRB(5-Phedykpyrinidin-2-Wexy)dvazee!| i d (310

bieycREAR2IOHAER Ac R/ MEGHY NEL S 80 16:2) - A second.
5-Brorp2-¢Higratgyeimidite (100angy2.88mnkblf; phehyineroris exid258 mg, 2.07 mmol)
AT N P St e ——
toluenE/RtOBE 9:3- (50 ml). Na,CO; (861 mg, 8.12 mmol) is dissolved in water (4 ml) and
addec Y xedRfbh br@j@%’ 'rq%ﬁ‘é?g’i%;sﬁr(zr?ﬁ % &%’g:'fgl %Qlﬁﬁ% 0936 Ashd filtered
over chiift: The; toluah®layeB iHsépar@ied dviiOvshelitwith Bk, ZTheCag.Jayers are re-
extracted with AcOEt; the combined organic extracts are dried over MgSO, and filtered. The
filtrate is evaporated to give a yellow solid (503 mg), which is purified by FC (silica gel,
eluents cyclohexane and AcOEt/cyclohexane 1:9) to give 2-chloro-5-phenyl-pyrimidine.
(R)-3-quinuclidinol (478 mg, 3.76 mmol) is added to a suspension of NaH (164 mg of a 60%
dispersion in mineral oil, 4.09 mmol) in DMF (10 ml). The mixture is stirred for 1h at rt. 2-



The foll ow ng conmpounds of formula |I wherein -OY- is

N can be prepared in analogy to Exanple 17 or 18: Ex.
wat@rezessK R HPLC rt [a]D. np. C MtH+ chem (PE€TEP2003/009772

(salt) 19 (S) CH2 phenyl 5.6 31.00 126-129 282.2

(0.95% (no salt) MeOH) 20-#ac. CH2 2-fl uoro-phenyl

5.9 /A 87-93 300.2 (no salt) 21 rac. CH2

3-chl oro-phenyl 6.6 /A 163-165 316.2 (no salt) 22

Chlora-&phepidyBmitirt (1177 ong)-opdEemyrol)3s éﬂdé& dritPihd HixBRdisheafddor 3.5 h
e

ot 5025 bl By e RSB e e N VS0 ot
and brink. T88-at8lAy&5@urd re-éxtenctet With %Jdnaqsx)ﬁﬁe SorfilfiABA oRHYéxtracts
are e ub(MEED, AR ffprotinthg fratodd Quenpiased kive s yolloy sefd (310 mo)
which isepurifie@ By IFEc(siliGigelp emen{siAgGZJgg WOA&WM%@%E% Bg:; is:tzg A
- no

seconé éﬁ%i%a%o%%%ﬁ-%ﬁegpme@emlglzgégplgmn( gigdient 8% aq.
HCOGH-r 6.08%Ca2 HEGOHIGHIEK 1802300n M8Y By CHLGN 6h 18Y firgidd 7)23-(5-
phenypmmbin@ﬁofy?-l1t—e}za-bicyclo[z.2.2]-octane as its formate salt, HPLC rt (min): 5.4;

mp °C: 108-110; [a]p" +8.6 (1.03, MeOH), M+H* 282.2.
N
7\
/O_<N;>‘

The following compounds of formula | wherein —O-Y- is can be

prepared in analogy to Example 17 or 18:

Ex. stereo- | X R HPLC 1t | [a]y" mp. °C M+H*

chem, (min) (salt)
19 (S) CH, phenyl 5.6 131.0° 126-129 | 2822
(0.95% | (no salt)
MeOH)

20 rac. CH, 2-fluoro-phenyl 5.9 N/A 87-93 300.2
(no salt)

21 rac. CH, 3-chloro-phenyl 6.6 N/A 163-165 316.2
(no salt)

22 rac. CH, 3,4-dichloro-pheny! 3.6 N/A 182-184 350.1
(no salt)

23 rac. CH, 2,4-dichloro-phenyl 3.6 IN/A N/A (oil) 350.1
(HCI salt)

24 rac. CH, 3,5-dichloro-phenyi 3.7 IN/A 183-184 350.1
(no salt)

25 rac. CH, 3-cyano-phenyl 3.5 N/A 189 307.2
(no salt)

26 rac. CH, 3-trifluoromethyl-phenyl | 3.5 IN/A 158-159 350.2
(no salt)

27 rac. CH, benzo[1,3]dioxol-5-yl 5.9 N/A nd 326.2




30 (R} CH2 2-chl oro-phenyl 3.4 29.6 nd 316.2 (0.50%
(no salt) EtOH) 31 (R CH2 3-chl oro-phenyl 3.4 d
wae@as3s5816. 2 (no salt) 32 (R) CH2 thi ophen- PEYEPHOR009772

d nd 288.1 (no salt) 33 ( CH2 naphthal en-1-yi 6.8
Ld nd 332.2 (no salt) 34 ré@ 4-chl or o- phenyl 3.5
170-173 316.2 (no salt) 35 (R CH2 benzof uran- 2-yl
6.9 33.8 183-186 322.2 (0.97% (no salt) MeOH) 36 (R
H2 t hi ophen 3 yI 5 3 26.2 1?7 174 288 1 (O ngi’)'/‘éa(t)’lo
R 552 Bw{%bfg"g salt) € 56764)4 s (R 1o 800.2
| 3- dlchloropenyl 6.9 d nd 350.1 (o salt) (BxatR)
29 Unkgcs, o-j0cH,! UO Q{?B&Qﬁﬂﬂoroﬁméth »5- 76155 R S1818d (U 5704182
no sal t)) MeOH) pheifd rac CH2 2- et hoxyq{phenyl (3.4 [ A
60- 163 312. 2 [ (no salt) 41 (Rf CH2 (no saf)
30 , @) di chl @,0- pheapbropdeyl Nnd 3503.4 N0 $2b89 42nfR) CHL 3162
-fl uoro- phenyl] nd d nd 300 (no salt (0.50% | (no salt)
EtOH)
31 (R) CH, 3-chloro-phenyl 3.4 nd 160-163 316.2
(no salt)
32 (R) CH, thiophen-2-yl 5.2 nd nd 288.1
(no salt)
33 (R) CH, naphthalen-1-yl 6.8 nd nd 332.2
(no salt)
34 rac. CH, 4-chloro-phenyl 3.5 N/A 170-173 316.2
(no salt)
35 (R CH, benzofuran-2-yi 6.9 +33.8° 183-186 322.2
(0.97% (no salt)
MeOH)
36 (R) CH. thiophen-3-yl 5.3 106.2° 167-174 | 288.1
(0.99% | (no salt)
MeOH)
37 (R CH, naphthalen-2-yl 7.0 +27.0° 170-190 332.2
(0.1% (no salt)
MeOH)
38 (R) CH, 2,3-dichloro-phenyl 6.9 nd nd 350.1
(no salt)
39 (R) CH, 2,3-difluoro-phenyl 3.3 +33.7° 135-136 318.2
(0.5% (no salt)
MeOH)
40 rac CH, 2-methoxy-phenyl 34 IN/A 160-163 312.2
(no salt)
41 (R CH, 2,6-dichloro-phenyl nd nd nd 350
(no salt)
42 (R) CH, 3-fluoro-phenyl nd nd nd 300
(no salt)




WD 2004/ 022556 PCT/ EP2003/ 009772

-19 43 (R

CH2

furan-3-yl nd d nd 272 (no salt) 44 (R CH2
wo eooa2Bsyl 3.2 d nd 272.2 (no salt) 45 (R) QM2I/EP2003/009772
2,5-di fluoro-phenyl 4.1 24.7 nd 318.3 (0.525% (no
salt) MeOH) 46 (R} CH2 2,-39di chl oro- phenyl 5.3 19.9
nd 350.2 (0.525% (no salt) MeOH) 47 (R CH2
2-trifluoronethyl-phenyl 3.5 d 187-207 350.2 (no
5 C 73] IuiW L4y =97 6. 2 (a0 sal (272
® R zmt?ﬁaﬂ’ Y 4’331 135 140 [5o6 2 |(O. 529 (|no
salt) MBOH) %0 (R) CH2 p-tolyl 4.7 J8.6 154-3%%¥%oq 2
44 o4% (oe, Sal|fjra@(H) OS1 (R)| 322 5-fd uor o-|4dnet hoxy272.2
1.5 25. 5 115-118 330.2 phenyl} (0.55% (no sdl Egsﬂ{sé(}p
52 (R) b2 2 fliuoro-4-methyl- 4.9 30.12 130- 143° %'
45 pb@ny| { CH4%| @Sadifhmtad-pheMdOH) | 48 ( R)p-23H2 nd 318.3
- f1 uor - 5-nethyl - 4.8 30.3 135-145 3J1§ 525 HNREYAN)
0,
0.53% (no saljt) MeOH) MeOH)
46 (R) CH, 2,5-dichloro-phenyl 5.3 +19.9° nd 350.2
(0.525% | (no salt)
MeOH)
47 (R) CH; 2-trifluoromethyl-phenyl | 3.5 nd 187-207 350.2
(no salt)
48 (R) CH, o-tolyl 4.4 nd 85-94 296.2
(no salt)
49 (R) CH, m-tolyl 3.4 33.1° 139-140 | 296.2
(0.52% | (no salt)
MeOH)
50 (R) CH, p-tolyl 4.7 1.08.6° 158-164 | 296.2
(0.54% | (no salf)
MeOH)
51 (R CH, 5-fluoro-2-methoxy- 4.5 4+25.5° 115-118 330.2
phenyl (0.55% | (no salf)
MeOH)
52 (R) CH; 2-fluoro-4-methyl- 4.9 +30.2° 130-132 314.2
phenyl (0.54% | (no salt)
MeOH)
53 (R) CH, 2-fluoro-5-methyl- 4.8 +30.3° 135-145 314.2
phenyl (0.53% | (no salf)
MeOH)
54 (R CH. 3,4-dimethyl-phenyl 3.5 +31.5° 154-156 310.2
(0.50% | (no salt)
MeOH)




54 (R) CH2 3, 4-di met hyl - phenyl 3.5 31.5 154-156 310.2
(0.50% (no salt) MeOH) WD 2004/ 022556
wEABPASO3/ 009772 -20 55 (R) CH2 2-chl or o- 4- P&t/BR1003/009772
3.5 29.6 114-116 330.0 phenyl (0.52% (no salt) MeOH)
56 (R single 2-fluoro-4-mfAthyl- 3.4 nd 126-130 300. 2
bond phenyl (no salt) 57 (R) CH2 2-chl or o-5-net hyl -
3.5 nd nd 330.3 phenyl (no salt) Exanple 58:
GSQTSIT xz,hcmom 4—(rjr|ue;]hy§ yl ox%-) 1 clo 2.p]
Y o -1- _
Br oni e (% 0 m, 353.7 mmol) \Ag(’?/gai[aided
of |2- am no- 5- chI oropyri di g, 116} 7

5 © |||) % T T,
q b r%é Jttﬂuo Oﬁ&émylmml) ?é sl owf’y ad edz.Sb#Re 300.2
hixturelis stilfred for 1 h at F10 to t heoFd 1| h
57 CI(H)ljb ’Téw TP dro-5-mettfyil T al | 3650 Wb 5W Thd NaUH | 330.3
f i

114-116 330.0

55

ol n. i ntai rjighenyt he tenperatpre beljow 25C.| The
preci pifate id filtered and reprystalflized ffr Barat
pentane to give 2-bronp-5-chloropyridine.

Examélﬁ%ﬂqﬁ‘_ﬁgér%m:or ggﬁ)gé ?ét%grcé\?l &gﬁijﬂ-ﬁh%ﬂ%qu}%)d-bicyclo[z 2.2]octane

Bromnﬁ@hfa&km‘-’p (SSBlmhﬁmﬂl@BI@WMHdﬁi@b e hlsami ofe-arindds-ghlodopdridine (15.0

o, 1163t ndzthet HE 75 paa) 8t S, &0 i o6 NGz B B2

mmol)ﬂs éngBaddEHeTlﬁB mtxtlir@ l$ §t|rr@:tfof niedt afo t88&°€ahed forhth at 5°C. The
t. and fi ﬁed over, cellttﬁ? The tol

0
mivtorp 5 eutiedSeck s 8- NafhT SRS ferintaiing B termserafie Bejow 25°c. The
preciplt&tgas filtete@ afdk gchgtaizedifiom pertite tolgie 2-DromaeLhivrgsidine.

2 Brom o QTP TEMEAIE 9 2Oy PO RO AL @] & S5 mepel) and

tetrak@wprfelngmhbsphi‘r@)piaslaUUﬁ-augaﬁi g, €2 nemdl) dreldiseo®ed irbtollievie: EtOH 9:1

1075 5. S, A S B S W e

stlrred(éi 998C gorad4 1y coOIed tolrtpdfitted dver alite Tab telléne 12ifer8s separated

and w%%?%d%wnihn@%irég gq.T_a%gr{s gP%/?)TW qc{y\? cz(iétogﬁa corfgmgé opganic

extractydare dried o&ddﬂgB@Dahd fileered. Xlthérmtraté iSwapedtddio ghaba browat solid

which [ Tg By £ ie ) Chkosio B © i Ee P ifuRgane.

(R)-3- Qameclm"aﬂ €2.9729£23.4 anhelflisvddded toh u&mnéianbf Nahg0.96 g of a 60%

disperfB P ateral st § el B DR G4 Rur ThEiiils SRl Dt n.

5-Chlapo42-prulyHpyiidine (4.00 g, 19.6 mmol) is added and the mixture is heated for 135 h
at 135°C. The reaction mixture is diluted with toluene and washed with 1M aq. NaOH soln.

and brine. The agq. layers are re-extracted with toluene (3x). The combined organic extracts
are dried over MgSQ;, and filtered. The filtrate is evaporated to give a brown oil which is
purified by FC (silica gel, eluents: AcOEt, then AcOEY/MeOH/NEt; 87:10:3) and recrystallized
from CH;CN to give (R)-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane; mp °C: 110-
112; [ao" = +21.2° (0.50, MeOH), M+H" 295.2.



t hen
from
PCT/EP2003/009772

1-aza- bi cycl o[ 2. 2. 2]

purified by FC (silica gel, eluents: AcCEt,
AcOEt / MeOH/ NEt 3 87:10:3) and recrystallized
WERBETM21566 gi Ve
(R -3-(6-p-tolyl-pyridin-3- éoxy)
[af = +21.2 (0.50, MeOH),

octane; nmp C 110- 112;
MrH+ 295. 2. WO 2004/ 022556 PCT/ EP2003/ 009772 -21 o
The foll owi ng conpounds of formula | wherein -OY-Ris

58: Ex.

or O R can be prepared in anal ogy tQ Exa

stereo- X -0Y- RHPLC [a]D' nmp. M+H %
(mn) 59 rac. CH2 phenyl 6.8 5- 281. 2
The f lﬁwmgaﬁomposodq o)) foupilad mdreydin SO4Y-R3g. 6 (1. 8-81 or
O\ MOH) (no salt) 61 (R} CH2 \ phenyl 4.2
- \o 11§26:236 2812 (0,50 (Hd WeOH) salt) 62 (R
N 7 nd nd 349.2 trifluoro- (no salt) nethyl-
p 63 daRbe@répaVedin §na30%y11% 13- 2 O chloro-
(0.5% (HCI  phenyl MeCOH) sal 64 ( ) CH2 N t hi ophen
4.3 nd 220-237 287.2 O\ -2- yI (phos- phate salt)
Ex. | stereo- | X -0-Y- R HPLC | [a]o" mp. M+H*
chem.
rt °C (salt)
(min)
59 | rac. CH, \ phenyl 6.8 N/A 75-80 281.2
o \
L (no salt)
60 | (R) CHy [\ \ phenyl |54 |+34.6°(1.0% | 78-81 281.2
o . MeOH) (no salt)
61 | (R) CH;, \ l\{ phenyl {42 [-19.1 226-236 | 281.2
o o (0.5% (HCI
MeOH) salt)
62 | (R) CH, \ N 3- 37 |nd nd 349.2
o) \ trifluoro-
L methyl- (no salt)
phenyl
63 | (R) CH, \ l\{ 2- 33 |-187 nd 315.2
chioro-
O o ph:;;l (0.5% (HCI
MeOH) salt)
64 [ (R) CHy [\ l\{ thiophen | 43 | nd 220-237 | 287.2
o) . 2 (phos-
phate
‘ salt)
65 | (RA) CH, \ I\{ o-tolyl nd -22.0 200-250 | 295.2
O L (0.5% (HCI
MeOH) salt)
66 | (RA) CH, \ l\{ m-tolyl 3.2 -11.2 204-211 | 295.2
o . (0.5% (phos-
MeOH) phate
salt)




65 (RN CH2 C N o-tolyl nd -22.0 200-250 295.2 O
(0.5% (HCOI MeOH) salt) 66 (R) CH2 _ON mtolyl 3.2

WO 1d4222861- 211 295.2 0 (0.5% (phos- MeOH) phaPer/ER1003/009772
WD 2004/ 022556 PCT/ EP2003/ 009772 -22 67 (R) CH2 N
2,3- 3.1 nd nd 309.2 0\ -#B2rethyl (no salt) -phenyl
68 (R) CH2 N 4-ethyl- 3.4 nd 178-200 309.3 0 phenyl
(phosph ate salt) 69 (RN CH2 N 3,4- 3.3 nd nd 309.2 O

Qﬂfﬁndv"'é N Z-Twd © 300.2

67
W ¢- (0[52% (no s
[ngl N p-tolyl 1"63?\'8
t) -~ 72 (R [CH2 N 1-
| Lab ool £\ Z2l LI\
L) % art) ro ]
68 P'd‘( no ‘Zal t) 74 2%205—12309'3
o- (ho salt) (phosph
ate salt)
69 | (R) CH, \ N 3,4- 3.3 nd nd 309.2
o—’ \ dimethyl (o sal)
- -phenyl
70 | (A CH: |\ N 2- 35 [+13.0 94-99 | 329.0
o— N chioro- (0.52% (no salt)
4_ » (+]
methyl- MeOH)
phenyi
71 } (R) singl N p-toiyl 3.0 nd 125-127 | 281.0
e \O 7\ (no salt)
bond -
72 | (R CH, \ N 1- 3.4 nd 146-151 | 331.0
e} 72\ naphthyl (no salt)
73 | (R) CH. \ N 2- 3.5 nd nd 1331.0
o—/ \ naphthyl (o sal
74 | (R) CH, \ J N 2- 3.4 nd nd 329.3
O \ gi-lloro- (no salt)
— methyl-
phenyl

HPLC conditions:

for Examples 1-21, 27-29, 32, 33, 35-38, 41-46, 48-53:: Column Phenomenex Luna or
Kingsorb C18, 30x4.6 mm, 3 uM. Gradient (A {H-0O+ 0.08% HCOOH} B CH5CN): 0 to Smin:
A:B 100:0 to 80:20, 5 to 10 min: 80:20 to 0:100, flow 3.0 ml/min.

for Examples 22-26: Column Waters Xterra MS C18, 50x2.1 mm, 2.5 pM. Gradient
(A:{H0+0.02%TFA}, B:{CHsCN+0.02%TFA}): 0 to 2 min: A:B 90:10 to 5:95; 2 to 4 min:
5:95, 4 to 5.5 min 5:95 to 10:90, 5.5 to 6 min: 10:90 to 90:10, 6 to 7 min: 90:10, flow 0.35

ml/min.



5- nethyl- phenyl HPLC conditions: for Exanples 1-21,
27-29, 32, 33, 35-38, 41-46, 48-53:: Columm Phenonenex
wa 2ova/ 022556 Ki ngsorb C18, 30x4.6 nmm 3 M G adi ePCT/EB2003/009772

{ H20+ 0. 08% HCOOH B CH3CN): O to 5min: A:B 100:0 to
80:20, 5 to 10 min: 80:20 t&30:100, flow 3.0 ni/min.
for Exanples 22-26: Colum Waters Xterra M5 C18,
50x2.1 mm 2.5 M Gadient (A {H20+0.02%FA},

for EBaplds@g)-01,084/BBAJ),:47) 54742 Colutin WafrORictfa M8 (51:@550@ 1 mm,

.5y radestp Hhp g0 TPATEI NG 0.0 A0 918 Bing 45 96110 to

10:9078/1681Min\0: 86 BHoL 2k G 0F0 kb BBA0G 4D P9 Frofi: 90~1?6’> fI6®10.35 ml/min.
Exanpl es 30, 31, 34, 39, 40, 47, 54-74: Col urm Vaters

Xterra M5 C18, 150x2.1 mm 3.5 M G adient

Exan{p‘b Vhlzﬂ'bga%ﬁ’@i:&} R-35(6t @HRfDNE- %@%@gghyg-p?gdgzimﬁyloxy)d -aza-

10:90; 3 to 8 mn
b'cvci?Izé’c?lPetaye 10, 9 to 15 min: 90:10, flow 0.35 m/nin.

Exanpl e 75: Preparation of

R- 3- 2f|uoro4rretr}yl-phenyl) pyridazin-3-y Io>éy
A solution (*B -Cl1agjnpichdingl 48 7423% S:84moR inodry BMF (5mi) is added slowly to a

suspe(rB)dn(of )so&uﬁhthy?dﬁeé '(Gb%‘ﬂjv mirferdiH1 9. 25493%@11?#&1015 th IgM)* (5™ and

is ad o a_  suspension sodi u

stlrreé]?bﬁtg oy %bcya'hql rqﬁcﬁgp Rixtgre)is cqplgcgdf@/vn o 1B aRdB| s)olqtlﬁn ph/g-chloro-6-
(2-ﬂu&|’érd }newﬁphéﬂw)tmaaﬂﬁe @pgsg qr 49%nﬂo|) EWF?Mggéﬂadded The

m xture'i's cool ed rt sol ution

resultingdRagion nejxtueisratiyr GF' @r@%tWFCWé}Wh? agdition) a2 and
evapc(r&te@ﬁg high v48 W?ﬂvé al d?ar%\é: reGitpE] Yo ihe rgﬂg?’% is a-ga@ﬂ H,O (100ml) and

reaction_mxX urels stirr

extraqja%waf% Iéégfbry (3 % 80m dihe; g extraotsarg combinssk waelied with H0
(100n"ilz]1 Qge(‘! Eﬁeﬁm%%)éﬁnﬁy&bﬁé)%dr%tﬂ‘dfed ublet ha‘?iuf:&? gl%ggur’e% give a

extracted with

yellowsagiigh whigh 'Sd?lgﬁ'ﬁfi @V@Jafmpgraame aHigrdingbg titigpsoriigt, JiRLE rt (min):
4.7, M2@: 13600} p:]D“d!J,@;dég\qe%, 804, (anhydrous) and

evapor at ed under uced pressure to give a yellow
solid, which is purified by chronmatography, affording

Step 181¢: R’rbbélﬁtl@rli @ﬂ%boro%h@tﬁy‘b&%ﬁ@ boror‘ﬁcEmd”p C 128-130;
Prepar ati on of

To a o Gluenq o mmewew BIAEe aikied tHOBIoRYLRotATe (5756
58.42tramulenand 38i0ord-2-brstiotdidené ¢d.0'h) 48369911'@1%190' The mixture is cooled
down %o Tzﬂoﬁfg %8 Ey@tgl%aae@(eﬁﬁm(lmgoe d23 43n|6§8 ﬁﬁ@pr)gyle) r%mglded slowly
over T %hd! iR mixte@® &lilred for an additional hour while the temperature is held at
-40°C. The acetone/dry ice bath is removed and the reaction mixture is allowed to warm to
-20°C before a 2.5M HCI solution (20 ml) is added. When the mixture reached rt, the
aqueous layer is extracted with EtOAc(3x50ml), organic extracts are combined, dried over
MgSO, (anhydrous) and evaporated under reduced pressure to give a yellow solid, which is
recrystallised from acetonitrile, affording the title product.

Step 75.2: Preparation of 3-Chloro-6-(2-fluoro-4-methyl-phenyl)- pyridazine

To a solution of 3,6-dichloropyridazine (2.0g, 13.42mmole) in 1,4-dioxane (20ml) are added
Pd,(dba); (0.21 g, 0.2 mmole), P('Bu); (0.122 g, 0.6 mmole) in 1,4-dioxane (1 ml), KF
(2.57 g, 44.3 mmole) and 2-fluoro-4-methylbenzeneboronic acid (step 31.1, 2.68 g, 17.45
mmole). The resulting mixture is heated at 120°C for 48 h. The reaction mixture is filtered



down to -40C and n-Butylithium (2.5Min hexane) (23.4

m, 58.42 mmole) is added slowy over 1 h and the
worRoo0essé s stirred for an additional hour whi PET/ER®03/009772

tenperature is held at -40C. The acetone/dry ice bath

is removed and the reaction2¥ixture is allowed to warm

to -20C before a 2.5M HCl solution (20 m) is added.

When the m xture reached rt, the aqueous |layer is

through célns bad wakhéd Fadhsh BXOREhe IMFAa R Washed At 19, IdRied over
drous) and evapor at ed

obj ned, dried over SO4 (anh [ g L
MaS Gl RV aie) G Sy PBURLIT HrEohbreRaP SBPiechIoWRISEI, which i
purifié§b¥ ciRematdgrhphys affoidirethadigé produsd | e, affording the
title product. Step 75.2: Preparation of
3- Chl or0- 6- (2-fl uoro-4-nethyl -phenyl)- pyridazine To a
solution of 3,6-dichloropyridazine (=g, 13.42mol e)

in 1,4-di oxane (20m ) are added _PdZ(dbay3 (0.21 g,
0.2 mmole), P(tBu)3 (0.122 g, 0.6 ley/in
The faljoinh corapaunds afiffgrmulked witgteld? iy, 44. | e) camdbe prepared in
- - 4-pet hyl benzeneboronic acid (step 31.1, 2.68
analoéyftcag)f?%gplém@gl e). The resulting m xture is heated at

120C for 48 h. The reaction mxture is filteregl WO

(o YaVaW. Wil ateXe Yl mll ol nVas ol M minlsYaVate ¥V ilNaYaYawivis) ko) 3 2NN

QU U \YJ LIA>3 I 1" VUVUJT " VUJ T [ i L~ P y
Ex. vva%sﬁaé "pEd with Et OAc. The =Wltcrrg hi's WABNSd wi t h| M
HAC, drijd oved MySO4 (anhy@Bus) and gvaporat ed
76 UNQRy rejdoled pussEvéBy20 0| 56 a Prsean $9b8-fho Wi CN3dd3
pyri fied by chidoab-phergphy, | af f or th)n1g the title
prloduct .| N=N The fol | ow ng] conpolp 4%°of fornula |
whHerein Y is c@an be prepared in pMaPbpgy to Exanpl e
77 /:;(fo- sm%eo- 4 %iTRphEyE T U $.R] D [P5°C_IiiEi500 T8 [ 3102
(mn) 79 (R CH2 4,5-dinmethyl-2- p,5 +3p 108-110 3p8.3
flfjuor o- phenyl {0. 1% MeOH) 7 (R @Hﬁ’"4 et hyl pheny
5.7 +25 |148-150 310.2 (0.1p6 Me(Me@B) (R) CH2
78 ZIMEpOT OO, O Yot bo8 40 @82 7T T IS PPt Y [ 5ea2
(Q. 5% pheny trifluoromethyl- 0.5%
phenyl (0.5%
MeOH)
79 (R) CH. 3,4-OCH,0- 5.6 +49° 180-182 326.2
phenyi (0.1%
MeOH)
80 (R) CH. 3-methoxy-phenyl | 5.8 +36° 142-144 312.2
(0.1%
MeOH)
81 (R) CH. 2-fluoro-4- 4.4 +28° 118-120 330.3
methoxy-phenyl (0.1%
MeOH)
82 (R) CH, g- 4.8 +27° | 153-155 348.3
ifluoromethoxy- o
phenyl (0.1%
MeOH)
83 (R) CH, 4-methoxy-phenyl | 5.8 +58° 154-156 312.2
(0.1%
MeOH)




MeOH) 79 (R CH2 3,4-0CH20 5.6 +49 180-182 326.2
phenyl (0.1% MeOH) 80 (R) CH2 3-net hoxy-phenyl 5.8
wWo-3e404%5d44 312.2 (0.1% MOH 81 (R} CH2 2-PeTraPmoze09772

4.4 +28 118-120 330.3 nmethoxy-phenyl (0.1% MeOH) 82
(R) CH2 4- 4.8 +27 153-155-228.3 difl uoronet hoxy-
(0. 1% phenyl MeOH) 83 (R) CH2 4-net hoxy-phenyl 5.8
+58 154-156 312.2 (0.1% MOH) WO 2004/ 022556

84 PCTREP200SADO9T 42sopraphi- 84 (3.7 CH2[ 4s53°sopnepyds 5. 7| 33429
164- 166 [324. 29| ppdreyhyl (0. 1Po l\/bO—I?OW‘IJEx hnpl e 85: NeN
The fol ljowi ng ¢onpounds of formul p'T 'wWherein Y is fan
bg prepared in| anal ogy to [Exanpl pMg8H) Ex.

stereo-chem X R 85a (R 23, 4-di met hyT - phenyl 50
(R) CH2 4-nethyl -phenyl 85c (R) CH2 3-nethyl - phenyl
Example 85:

N=N

<\ />
The following compounds of formula | wherein Y is can be prepared in
analogy to Example 75:
Ex. stereo-chem. | X R
85a (R) CH. 3,4-dimethyl-phenyl
85b (R) CH, 4-methyl-phenyl
85¢ (R) CH, 3-methyl-phenyl
85d (R) CH, 2,5-difluoro-4-methyl-phenyl
85e (R) CH, 2-fluoro-5-methyl-phenyl
85f (R) CH, 3-trifluoromethoxy-phenyl
85g (3R, 4S) bond 2-fluoro-4-methyl-phenyl
85h (3S,4R) bond 2-fluoro-4-methyl-phenyl
85i (R) CH; 2,5-difluoro-phenyl
85j (R) CH, 4-n-propyl-phenyl
85k (R) CH, 2-chloro-4-methyl-phenyl
85l (R) CH, indan-5-yl
85m (R) CH, 2-thienyl
85n (R) CH, 6-tetralinyl
850 (R) CH, 2-naphthyl
85p (R) CH, 2-benzothienyl
85q (R) CH, 3-thienyl
85r (R) CH, 1-naphthyl

Example 86: Soft Capsules
5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com-

pounds of formula | mentioned in the preceding Examples, are prepared as follows:



85d (R) CH2 2,5-difluoro-4-nethyl-phenyl 85e (R) CH2
2-fluoro-5-nethyl-phenyl 85f (R) CH2
w@2aoriotissor omret hoxy- phenyl 859 (3R, 4S) bond PCT/EP2003/009772
2-fl uoro-4-nethyl -phenyl 85h (3S,4R) bond
2-f1 uoro- 4- met hyl - phenyl 88f-(R) CH2
2,5-di fl uoro-phenyl 85 (R) CH2 4-n-propyl-phenyl 85k
(R} CH2 2-chl oro-4-nmnethyl-phenyl 851 (R) CH2
i ndan-5-yl  85m (R) CH2 2-thienyl 85n (R CH2
Com g-sigiglt'ral inyl 850 (R) CH2 2-naphthyl 85p (R CH
= zothienyl 859 (R CH2 3-thienyl 85r (R} CH2
Activelingrpleinby|  ES%@ugpl e 86: Soft Capsul es 5000 soft
tin capsyl each conprising as active ingredi ent
Laurog&h(@ g of ong"grgsthe com pounds of fornula I
nmentioned in the precedi ng Exanples, are prepared as

S T T L

lene dlycbr laarafy, dpattedd $s8r8. Ar, Gaits Priesih Eraput)vaid grodndibtd Wet pulverizer to

ingredient. i s, SUS ded i ur ogl.ykol .propy- .l ene
procu 9 pBc e, Br AR IR Rt D &Y Pohudhor thb riBrd e syefroc-
ced intsbftygelatdcapsuteswaingraitapsuleziingtachiieoduce a particle

size of about 1 to 3 pm 0.419 g portions of the

m xture are then introdu- ced into soft gelatin

capsul es using a capsule-filling machi ne. WO

2004/ 022556 PCT/ EP2003/ 009772 -27- Cains: 1. An

aza- bi cycl oal kyl derivative of fornula I



Y-R C X (I) N wherein Xis CH2 or a single bond;, Y
is agroup of formula NN/ N _CN-Nor ; Ris a
wa@mg21ssé ed or unsubstituted C5-Cioaryl or subSI/EP2D®MI772
or unsubstituted hetero-C5-_ClOaryl, N(R)(R4), or
N(R2) (CHR3R4); each of Rl, "R2"and R3 is independently
H G -Cdal kyl, or CF3; and R4 is a substituted or
unsubstituted C5-Cioaryl or substituted or
Claimghsubstituted hetero-C5- C oaryl; in free base or acid
addition salt form 2. An aza-bicycl oal kyl derivative
of formula | according to claiml1l wherein X is CH2 or
1. An aza-binytloalkyirderivatiiesof forgwitaup of fornula NN __CN\ N
or and R is phenyl, naphthyl, tetrahydronaphthyl,
i ndanyl, thienyl, benzothienyl, furanyl, benzofuranyl
and i sobenzof uranyl , j iwyOeach _case can be
unsubstituted or nono- \ Y or ¥rTRubstituted by WO
2004/ 022556 PCT/ EP2003§09472 - 28 hal ogen, cyano, (N
fornyl, acetyl, G -C3al Kgxycarbonyl,
N, N-di - (Cl1l- C3al kyl ) carbanoyl, phenyl, phenoxy,
nmet hyl endi oxy, ethyl endi oxy; or G -C4al kyl,
wherdird- C4al kenyl , C2-C4al ki nyl or Ci - C4al koxy, which
. radicals thensel ves can be unsubstituted or nono-,
Xis Gil=-or grsingle bamdt i t ut ed by hal ogen; in free base or acid

Yis azb?gli,ﬂ biovarmakt form 3. An aza-bicycloal kyl derivative
of formula I according to claim1l1l wherein

R is a substituted or unsubstituted Cs-Coaryl or substituted or unsubstituted hetero-C.-
Ciearyl, N(R')(R*), or N(R®)(CHR®R");

each of R, R? and R®is independently H, C,-Caalkyl, or CF3; and

R*is a substituted or unsubstituted Cs-Cyoaryl or substituted or unsubstituted hetero-Cs-

Cioaryl;
in free base or acid addition salt form.

2. An aza-bicycloalkyl derivative of formula | according to claim 1 wherein
Xis CH; or a single bond,;
Y is a group of formula

and

R is phenyl, naphthyl, tetrahydronaphthyl, indanyl, thienyl, benzothienyl, furanyl,
benzofuranyl and isobenzofuranyl, which in each case can be unsubstituted or mono-, di-
or trisubstituted by



Xis CH2 or a single bond; Y is a group of formula

N=N Nor ; and Ris (a) phenyl which is unsubstituted
werooprasse di - or trisubstituted by hal ogen, BGEEP2003/009772

met hyl endi oxy, C,-C4al kyl, which is unsubstituted or

nmono-, di- or trisubstitutedd by hal ogen, or

C -C4a| koxy, which is unsubstituted or nono-, di- or

trisubstituted by hal ogen, (b) naphthyl, indanyl,
haiOQEnad:yampl foomyl( agetyl UC a@ydlkoxpearzariy, iy Nydi-(C,-Csalkyl) carbamoyl,

L R T o
CeZalkyl, S¢T0lkehyl) C.o@aikirat bw6;- Gﬁallﬁmymlvhmg radeglmﬁ can be
”“glr‘%él}@%‘? @Fﬁorﬁrﬁ P gr ON:%U%_&U%’ 8? hg’ﬁn gg’e( a;) " pheny : SWI{;l ich

in free basmeudcid additieusaltfornmno-, di- or trisubstituted by
hal ogen, cyano, nethyl endi oxy, WO 2004/ 022556
PCT/ EP2003/ 009772 -29 Cl-C4al kyl, which is

3. Anwaza thicycloalkykbderivativenr dermuth | acpording toudieitni T wherdinby

| oge b 1- C4al koxy, which is unsubstituted or
Xis I8 cS)r% Q"c‘ﬁ'g IDOn&;t risubstituted by hal ogen, (b)

Yis amphphglio;mula (c) furanyl, benzofuranyl,
I sobenzof uranyl, or thienyl, in free base or acid
addition salt form 5. A process for the preparation

of an aza- bi Ny oal kyl MWtive of forputh |
def i ned cl ai Q.Lisal eremﬁl 6}]
conpri ses t\e ep of re a conpou f forrrula
i z-Y-R (11)
and
Ris
(a) phenyl which is unsubstituted or mono-, di- or trisubstituted by
halogen, cyano, methylendioxy,
C4-Cqalkyl, which is unsubstituted or mono-, di- or trisubstituted by halogen, or
C1-Caalkoxy, which is unsubstituted or mono-, di- or trisubstituted by halogen,
. (b) naphthyl, indanyl, tetralinyl or
(c) furanyl, benzofuranyl, isobenzofuranyl, benzothienyl or thienyl,
in free base or acid addition salt form.

4. An aza-bicycloalky! derivative of formula | according to claim 1 wherein

Xis CH; or a single bond;
Y is a group of formula

Ris

(a) phenyl which is unsubstituted or mono-, di- or trisubstituted by
halogen, cyano, methylendioxy,



wherein Y and R are as defined inclaiml1l and z is a

| eaving group with a conmpound of formula Il ZX (1I1)
woidzseé n X is as defined in claiml, and r eEOVEP1008/009772
the so obtained conmpound of formula | in free base or

acid addition salt form 622The aza-bi cycl oal kyl

derivative according to any one of clains 1 to 4 in

free base or pharmaceutically acceptable acid
C-&dalkylj which4d tinsubstituteti @F mohe-,al- ot tildubsiitaRebyina®genor

orGriPE WIS PG el i & S Rl Bldogp

(b) napbibghbabl e acid addition salt form for use in the

vent i pd_. . treatment of .psychotic and
(c) furﬁéﬁr%%&@@ﬁ%@a'?@@” %EWHLPE{”%V}:A phar naceut i cal
in freeclyageosi acicbadditiomsalt oy an aza- bi cycl oal kyl derivative
according to any one of clains 1 to 4 in free base or
pharmaceutically acceptable acid addition salt form

5. A pravessa f dice atei;T)amtimm bhar?apd}hbyfﬂcaiml Hellwatitlibfl‘ ﬂoghul_arl as defined in
uent se of an aza-hicyglo erivative
cf 57 P S e R Ao U S

pharmaceutically acceptable acid addition salt form
as a pharnmaceuti cal fgr the prevention and the
treat nent of psychot?'J%nd neur odegener ati ve (n
di sorders. WD 2004/ 022556 PCT/ EP2003/ 009772 -30 10.
; hi cvcl pal kyl derivative according to
where 1 ol & el &' alf, PRt Job Bayig kiclfp VAR bombShinor
forphlarifaceut i cal | y acceptable acid addition salt form
for the manufacture of ay medi canment for the
prevention and treatne psychoti c and
neur odegenerative dis 11. A nmethod for the ()
prevention and treﬁ psychotic and
neur odegenerati ve sorders, in a subject in need of
such treatnent, which conprises adnministering to such
subject a therapeutically effective amount of an
wherelp% Isgasdafingdiing/pimibr i vat i ve according to any one of
and ' tad i.call "
reEORITE e 36 ool S poBRE B m i3 RS ek acaition st form.
aza- bi cycl oal kyl derivative according to any one of

6. The@ZALBBycloali§ derivatie %QWthnnygl?%rf @%gx‘r?éq R #?%téase or

acceptabl e aci d addition salt use in
phaymageUically iceplablpasid additianrsalf fains derusems acphmiineceutical
whi ch a7 nAChR activation plays a role or is

i npl i cat ed. L .
7. The aza-bicycloalkyl derivative according to any one of claims 1 to 4 in free base or

pharmaceutically acceptable acid addition salt form, for use in the prevention and
treatment of psychotic and neurodegenerative disorders.

8. A pharmaceutical composition comprising an aza-bicycloalkyl derivative according to any
one of claims 1 to 4 in free base or pharmaceutically acceptable acid addition salt form, in
association with a pharmaceutical carrier or diluent.

9. The use of an aza-bicycloalkyl derivative according to any one of claims 1 to 4 in free
base or pharmaceutically acceptable acid addition salt form, as a pharmaceutical for the
prevention and the treatment of psychotic and neurodegenerative disorders.



13. The use of an aza-bicycl oal kyl derivative
according to any one of clains 1 to 4 in free base or
webenoeaseat i cal |y acceptabl e acid addition sal eCT/BPI003/009772

as a pharmaceutical for the__treatment or prevention

of a disease or condition 7 fA%hich a7 nAChR activation
plays a role or is inplicated. 14. A nmethod for .
treating or preventing a disease or condition in which

a7 nAChR activation plays arole or is inplicated, in

1. T8 AU 1 a3 BEG o oNald AIRGly BT SRR 1160 oo
bagg ppharmaceutisaliyt aaseptahlescid bdditjari sxitl feoyn, fordtae mvagﬂxfacmre of a
' I
RS I R e bl G
isorders.

11. A method for the prevention and treatment of psychotic and neurodegenerative
disorders, in a subject in need of such treatment, which comprises administering to such
subject a therapeutically effective amount of an aza-bicycloalkyl derivative according to
any one of claims 1 to 4 in free base or pharmaceutically acceptable acid addition salt
form.

12. An aza-bicycloalkyl derivative according to any one of claims 1 to 4 in free base or
pharmaceutically acceptable acid addition salt form, for use in the treatment or prevention

of a disease or condition in which o7 nAChR activation plays a role or is implicated.

13. The use of an aza-bicycloalkyl derivative according to any one of claims 1 to 4 in free
base or pharmaceutically acceptable acid addition salt form, as a pharmaceutical for the
treatment or prevention of a disease or condition in which o7 nAChR activation plays a role
or is implicated.

14. A method for treating or preventing a disease or condition in which &7 nAChR activation
plays a role or is implicated, in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of an aza-bicycloalkyl
derivative according to any one of claims 1 to 4 in free base or pharmaceutically
acceptable acid addition salt form.



