2 March 2007 -1 AZA-BI CYCLOALKYL ETHERS AND THEI R USE AS ALPHA7- NACHR
.. AGONI STS The present invention relates to novel 1-aza-bicycloalkyl
derivatives, to processes for their production, their use as
. : o >v ZM‘HChZO%
pharmaceuticals and to pharnaceutical conpositions conprising "them re
particularly the present invention prowiides in a first aspect, a conpound of

formul a | r el is.CH2 or_a single bond; Y.is a.qr of
formil a KEERIRrELOALRYEErleRs NG THBiR Dgk o ARIAT DAGHRARENTS o,
substituted or unsubstituted hetero-CS- Coaryl, N(R)(R4), or N(R2) (CHR3R);
each of R, R2 and R3 is independently H, Cl-C4alkyl, or CF3; R4 is a
substituted or unsubstituted C5-Cl oaryl or substituted or unsubstituted

hetero-C5- Cloaryl; in free base or acid addition salt form C5-Coaryl and
het er o- CBhepssept inventiopaelatesite naveld sazaduigusiaalityl gerjyativasald groeesspealfontheir

cubet |  upayctong g R drerBECIHAE A8 ) BN riake it ePkarheief o o B RP oo,

e.g. F, ®em.Br, 1; CN, Cl-C4al kyl, such as nethyl, ethyl or propyl,

C2- C4al kenyl, such as vinyl, C2-C4al kinyl, which radicals thenselves can be
unsubstituted or substituted by hal ogen, e.g. difluoronethyl or

trifl uor Moet pgrticula@ily Béqiréseny invehtionprovidesial a firssadplect; arcobpound abkrinuiatled or
substituted by halogen, e.g. trifluoronethoxy; fornmyl, acetyl;

Cl- C3al koxycar bonyl ; N, N-di -(Cl-C3al kyl) 2 March 2007 -2 carbanoyl; phenyl,

phenoxy; or which substituents cap~be densed, e.g. to a
benzo[ 1, 3] di oxol e or 2,3-dihydroﬁ?3%3fg?4 drBxi ne and/or to a further
het erocyclic ring.
{ N
0

wherein
X is CH; or a single bond;
Y is a group of formula

R is a substituted or unsubstituted Cs-Cyparyl or substituted or unsubstituted hetero-Cs;-
Croaryl, N(R")(R*, or N(R?)(CHR’R%);

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

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

in free base or acid addition salt form.

Cs-Choaryl and hetero-Cs-Cyoaryl as used herein mean especially partially or fully
unsaturated, e.g. aromatic, residues optionaily substituted by one or more substituents,
preferably up to three substituents, selected from halogen, e.g. F, Cl, Br, I; CN; C4-C,alkyl,
such as methyl, ethyl or propyl, C,-Caalkenyl, such as vinyl, C,-C,alkinyl, which radicals
themselves can be unsubstituted or substituted by halogen, e.g. difluoromethyl or
trifluoromethyl; C,-Csalkoxy, which radical itself can be unsubstituted or substituted by
halogen, e.g. trifluoromethoxy; formyl, acetyl; C,-Cjalkoxycarbonyl; N,N-di-(C,-Cjalkyl)



Hetero-C5-Cloaryl is an aromatic heterocyclic system conprising one, two or
-three hetero atonms selected fromN, 0, S, e.g. a 5 or 7 nenbered aronatic
het erocyclic residue optionally condensed, e.g. to 1 or 2 ph Lbpgs
and/or to a further heterocyclic ring. Exanples of C5-C oary QQMEC

het er o- C5- Cl oaryl  resi dues as nentioned-above include phenyl, naphthyl
t et rahydr onapht hyl such as tetralinyl, indanyl, thienyl, benzothienyl,
furanyl, benzofuranyl and i sobenzofuranyl. Preferably, C5-C oaryl and

et er 0 Coc 3 SR APPSR 5 MyEF ARl Pl lorbihlo giseburat o0 .

aromatic, T esi onal'ty 'sub or npre’'s i tuents,
pr ef er abl t;enup[najdmhmleer 8)3edibydroizartze[1,4)diozioe edd/br tona fustheg beterasyglic iRg. CI Br,

o AR U AR Do bl BB Yo P ot

trifluor oammlaysbl;ect’e‘ﬁ ftameﬁ)gﬁ eu_:hacﬂmrrbnhenﬁleradtaemhtm::hetebmyclmrres:bae| tuted or
substi t ut e

| hox b b
condensecpigndly 2p885ka, 8o boke pHENTEL e B ARSI Al e
and/ or t cExanipled dstems-cmertymdmteﬂol-ms Cioaryl reisieiues as GenGibost ghoviesnaurdeaploemgt, i C
N5 02 Sl e SRR R 5 P ReebPoRon: b BuBRHE ol 1y "

condensecbeneoigrartyDarid igbbehzofieaml, ri ngs and/or to a further heterocyclic
ring. Exanples of C5-Cloaryl or hetero-C5-C oaryl residues as nmentioned
above include phenyl, naphthyl, indanyl, tetralinyl, thienyl, benzothienyl,

furanyl, ezt r@nmoa@nshd ﬁabﬁn@ml,{,wnak used“ﬁérdln&ﬁéhrt paﬂauyadrtfemyar e
espeC| al | har maceut i cal | ce tbg ounds of fornmula 1. For
ot PRI a GeATPaR PG Sptlonal SHbet s el GnenTaorg subStBNES,
phar macetﬁréf@addlwuplfbamee@éubsﬂmbﬁtssaéléétedir@fn IiEER egchcraBea eN; g@mak@rat es.

For therapeutic use, only pharmaceutically acceptable salts or free

conpound sSUS'F &8s é‘FﬁWﬂy@Byl(qr\/lPé‘?F&' AP r@QtS’F‘b'tﬁeH can Eef"ﬁﬁﬁ‘ﬁﬁyf“t% aF sHbstiuded b al

- prepar at iy gddﬁlb@r%ﬁe%{ﬁoF LA CLeaNRdy, iicrheeRaNitseiicahitR _
asynmmetri cal car on ato resent in the compounds of formula | and their

salts, ﬁ@se?ﬁmg@&eésmwtté«%ﬁ Y halagemis: @ér'ﬂltgpr%memw. PHWHicHsupbsiitagntacan be

m xtures dahd&p;eucab td £88®4of1,3 |&olé&§%my8ﬁobéﬁéb?ﬂhﬁldﬂﬂétéﬂc?& to é'fhrtl‘?é?t i cal
i soners and their m xtures includ |ng racemc m xtures are part of the

present iNelRIAYCHR ing. HatprerCoBparyl isaan afOfT@ibﬁﬂfet&rqcyt:IWesmﬂm BANRLEIRG ghR V@ ances

are pref gfgde h@%@ﬁf&ﬁ%’%élé’crte@ﬁb}nqqtd)vg | &/g 94 5 bP7 ABMberOdRIdMRdticHb & beyciic
sub-conbi nation, i f applicable
residue optionally condensed, e g. to 1 or 2 phenyl rings and/or to a further heterocyclic ring.
Examples of Cs-Cioaryl or hetero-C;-Cyearyl residues as mentioned above include phenyl,

naphthyl, indanyl, tetralinyl, thienyl, benzothienyl, furanyl, benzofuranyl and isobenzofuranyl.

( Acid addition salts are especially pharmaceutically acceptable salts of compounds of formula
I. For isolation or purification purposes it is also possible to use pharmaceutically unaccept-
able salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed (where applicable in the form of pharma-
ceutical preparations), and these are therefore preferred.

On account of the asymmetrical carbon atom(s) present in the compounds of formula | and
their salts, the compounds may exist in 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.



(a) Xis CH2; NN (b) Yis i/ ; N (c) Yis (d Ris 1 -isobenzof uranyl
~or substituted or unsubstituted phenyl, e.g. nonosubstituted by a chlorine
or fluorine in position 2, 3 or 4, CF3 in position 2 or 3, ne [
position 2; trifluoronmethoxy in position 3; benzo[1,3]-dioxo%@@é%hz%o7

2, 3-di hydrobenzo[ 1, 4] - di oxi ne; cyano; org.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-bicycl oal kyl derivatives of formula I

wherein i i.ngl e. oY 4 r . N . >CNor KTYT
and R 1 4 BT ouRprredPass b srdsheflyeBs Rienh Dol i h b

benzot hi eopbinafion ansub-corbisinatadny if applicabled | sobenzof uranyl, which in each case
can be unsubstituted or nono-, di- or trisubstituted by hal ogen, cyano,
formyl, acetyl, Cl-C3al koxycarbonyl, N, N-di-(Cl-C3alkyl) carbanoyl, phenyl,
phenoxy, (afeX isyCHndi oxy, ethyl endi oxy; or Cl-C4al kyl, C2-C4al kenyl,

C2- C4al ki nyl or Cil.CAal koxy, which radicals thenselves can be unsubstituted
or nono-, di- or tNF‘ stituted by hal ogen. Mrre preferred are those

aza- bi cyéploaisk i rves of fornula | wherein X is CH2 or a single
bond; 2 March 200 Yis a group of formula or and Ris (a) phenyl which
I S unsubstituted or nono-, di- or trisubstituted by

~{ -

(c)Yis ,

(d) R is 1-isobenzofuranyl or substituted or unsubstituted phenyl, e.g. monosubstituted by a
chlorine or fluorine in position 2, 3 or 4, CF; in position 2 or 3, methoxy in position 2;
trifluoromethoxy in position 3; benzo[1,3]-dioxole; 2,3-dihydrobenzof1,4]-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

N=N N N
«: M—{,?—W_Q

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,-Cjalkoxycarbonyl, N,N-di-(C-Csalkyl) carbamoyl, phenyl,
phenoxy, methylendioxy, ethylendioxy; or

Ci-Caalkyl, C,-C,alkenyl, Co-Caalkinyl or C,-C,alkoxy, which radicals themselves can be
unsubstituted or mono-, di- or trisubstituted by halogen.

More preferred are those aza-bicycioalkyl derivatives of formula | wherein

X is CH; or a single bond;



I

hal ogen, cyano, nethyl endi oxy, Cl-C4al kyl, which is unsubstituted or nono-,
.di- or trisubstituted by hal ogen, or C, -C4al koxy, which is unsubstituted or
nono-, di- or trisubstituted by hal ogen, (b) naphthyl, indan&l \ tihw i nyl
or (c) turanyl, benzofuranyl, isobenzofuranyl, benzothienyl o Mge , In
free base or acid addition salt form Evgn nore preferred are those

aza- bi cycl oal kyl derivatives of formula | wherein X is CH2 or a single
bond; Y is a group of formula NEN NN Nor and R is (a) phenyl which is
unsubstituted or nmono-, di- or trisubstituted by hal ogen, cyano,

met hyl endi®RyBrous ofdaupwd|  which is unsubstituted or nono-, di- or
trisubstituted by hal ogen, or C, -C4al koxy, which is unsubstituted or nono-,
di- or trisubstituted by hal ogen, (b) naphthyl, or (c) furanyl,

benzof uranyl, isobenzofyamyl, or thignyly, in free Hass or acid addition
salt form 2 March 2 In/ iti ot
al so provides a process\f o/ the prod rely)

oregoeiHig t esent invention
of a co d of formula I,

whi ch process conprises the step of reacting aconpound of formula 11 z-Y-R

(I1); waggein Y and R are as defined above and z is a |eaving group, e.g.

F, d, Br, | or OS2CF3, wth a conpound of formula Il N LX (111) HO

wherein Rifs as defined above for a conpound of formula I,

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

halogen, cyano, methylendioxy,

C,-C,alkyl, which is unsubstituted or mono-, di- or trisubstituted by halogen, or
( C,-C,alkoxy, 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.

Even more preferred are those aza-bicycloalkyl derivatives of formula | wherein
X is 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,

C4-C,alkyl, which is unsubstituted or mono-, di- or trisubstituted by halogen, or
C,-C,alkoxy, 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.
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and recovering the so obtai ned compound of formula | in free base or acid
~addition salt form The reaction may be carried out in accordance wth
standard procedures, for instance, as illustrated in the Exapgples.
Conpounds of fornula Il are known or may be prepared from cor 6%&9%@
known conpounds, e.g. as described in the Exanples, e.g. in analogy to
Coates W, MKillop A (1992) Synthesis “334-342. The conpounds of fornula
1l are known. Alternatively, the compounds of fornmula I' X O Y -R(l') N
wherein X and R are as defined above and Y' is 2 March 2007 -6 N N N- or
can be phoeiitian teyhefgsegnirgthepsegnnt Eivaptianalsapropides a preasss fordha PEsiveiRthd of
formul a bove,
with a Cgﬁ%gﬁﬁ%ouqé ?of?rxnulldgl %5}1" pr‘%@@éseéorth\bses m?gér% %? I"éélle“sr%:las(Hj‘;(;r}é%’?‘ﬁrgid&above
for a cofpgouladl of fornula 1, and recovering the so obtained conpound of
formula I' in free base or acid addition salt form Conpounds of formula IV

are known or may be prepared from correspondi ng known
z-Y-R (iny;

wherein Y and R are as defined above and z is a [eaving group, e.g. F, Cl, Br, | or OSO,CF;,

with a compound of formula il

N
( @ (i
HO

wherein X is as defined above for a compound of formula |,
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

illustrated in the Examples.

Compounds of formula |l are known or may be prepared from corresponding known
compounds, e.g. as described in the Examples, e.g. in analogy to Coates WJ, McKiilop A
(1992) Synthesis 334-342. The compounds of formula Hll are known.

—

Alternatively, the compounds of formula I’
0O
“Y'-R
X {1
\
N

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



conpounds, e.g. as described in Exanple 17, e.g. by reacting conpounds of
formula I'll with conpounds of formula Il'; z-Y'-CH (I 1'); wherein Y 1is
--CN_or / and z is as described above. 2 March 2007 -7 Cowpgégds %@0
formila V (e.g. unsubstituted or substituted phenyl boronic acitdé#4r2%%nown
or may be prepared from correspondi ng kmpwn conpounds. For instance, a
conpound of formula VI, RBr (VI) wherein R has the neaning as provided for
a conmpound of forrmula I, can be reacted with a trialkyl borate in an inert
sol vent such as benzene, toluene, tetrahydroturan or mxtures thereof by

t he addition/f utyl Iithi@;{}; a tenperature of between about -780C and
-25 C, erg\abo =40 G r a i od of about 1 hour to 6 hours,

furni shing a oundO f for V. Working up the reaction m xtures
according to the above processes and purification of the conpounds thus
obtained may be carried out in accordance to known procedures. Acid addition

salts may be progduc fromthe free bases in. known manner, and vice-versa.
Sui t abl ec%sa péca:gppggﬁaﬁpqessspf;mpgg@giﬂw $ieR8f dance with the present

invention include, for exanple, the hydrochloride and the fornate.
Compounds of, fornul a | ip opticaglly pure formcan be obtained fromthe

cor r espoftASHRY 21CAPPRHAR S @E@Blllag?ng to wel | -known procedures, e.g. HPLC with
chiral matrix. Alternatively, optically pure starting materials can be
used. Stereoisoneric mxtures, e.g. mxtures of diastereoners, c be

separated into their corres- ponding is rs in a manner known rse by
means of suitable separation net DI stgreoneric mxtures for exanple
may be separated into their indiMi | di astereoners by neans of
fractionated crystallization, chr graphy, solvent distribution, and
simlar pro- cedures. This separatﬂ%n may take place either at the | evel of
a starting conpound or in a conpound of fornmula | itself. Enantioners nmay

be separated through the formation of dia- stereoneric salts, for exanple by
sal t f or mheramYhiztahdahareresdefioedrbgue,e chiral acid, or by neans of

chr omat O%ritﬁ%h%mﬂco%d%%(%mhﬁ \?y HPLC, using chromatographic substrates with

/OH
R—B
\

wherein R is as defined above for a compound of formula i,
and recovering the so obtained compound of formula I’ in free base or acid addition salt

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

compounds of formula II’;

z-Y’-OH (),

N \ / N
wherein Y' is —'</ :>- or ‘<:>- and z is as described above,
N= —_—
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chiral ligands. In the additional process steps, carried out as desired,
functional groups of the starting conpounds which should not take part in
the reaction may be present in unprotected formor 2 March 20Q7 -F be
protected for exanple by one or nore of the protecting groups 8ﬂ@y

bel ow. The protecting groups are then oholly or partly renoved according to
one of the methods described there. Thé protecting groups may already be
present in precursors and should protect the func- tional groups concerned
agai nst unwant ed secondary reactions. is a characteristic of protecting

groups tRempeynds of dermulam¥ {8 & V@%’hsﬁ%ﬂéﬁq %F SUPStEU‘eﬁnPhﬁ@M‘?OTBWE 8sidglared@eWndar y
reac- t'&r}ﬁa b&pf e?Hi%Héﬁom botishBhAiNg RioWiTboHaALS Fof RltkEE Allcorbdtntd ofsi s or
al so by enz ne activity, for exanple under conditions analogous to

physi ol olgimdlR Mondi tions, and that they are not pre- sent in the

end- products. The speci al i st knows, @ggan (gﬁm | y establish, which protecting
groups are suitable with the reactions nentioned herei nabove and

herei nafter. The protection of such functional groups by protecting groups,
t he pr ote \ cri bed
for oxarpof SpEHmalATEE plRedTor's bbbl GuL L 2g) iR daPuAR S

" Pr ot ecttnakyl@omatpsn an :rtarminwt Sheimasshenzene, leeaIusntaraiwgrofurao@dUﬁxtam New Yor k
1973, i b b i Ley, New
York 198 Zreoy\fvy% ion cP b%i'y?ﬁtblu}‘fatq %ﬂ?)% dAtPre%f%%E‘Jéé&%ﬂ%P% & jmd Xg &Y

Mei enhof eg) abouAew‘é}nfor ePpmmi of latwodbh haurdo Mchwourg flrnitBiRg 2 ¢ampaubd lod emubier

or gani sc\l?en Chem e" (Methods of organic chem stry), Houben Weyl, 4th
edition, Volunme 15/1, CGeorg Thiene Verlag, Stuttgart 1974, in H D. Jakubke
and H. Jeschelt "Am nosauren, Peptide, Proteine" (Amno acids, peptides,

rotein 1e, W\ i . r B andln
R R s o e LI e

( Chem steompriunds thushoptiaiaddsiay e roagécohd in ateerdande tteknovat preesduresceor g Thi emre
Verlag, Stuttgart 1974. Al process steps described here can be carried out
under known reaction conditions, pre- ferably under those specifically

(rjmlnt i oneakid hd?utumesatssampbe pfoduted froml thy frea babes ip rkaewn cmrmbr and Ivmn.ltwsa)r

[ uents er suc s are inert to the rea eto

i ssor vesulhEuEAd sucticitSahs dir Hs'ip mofirtaliboutiine GEFSHN BveRRR RS G hent s
or neut radanﬁ:le)ghagmbanlorfdyand the formate.

Compounds of formuia ! in optically pure form can be obtained from the corresponding
racemates according to well-known procedures, €.9. HPLC with chiral matrix. Alternatively,
optically pure starting materials can be used.

{ Stereoisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their corres-
ponding isomers in a manner known per se by means of suitable separation methods. Dia-
stereomeric mixtures for example may be separated into their individual diastereomers by
means of fractionated crystallization, chromatography, solvent distribution, and similar pro-
cedures. This separation may 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
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exanpl e i on exchangers, typically cation exchangers, for exanple in the H+
form depending on the type of reaction and/or reactants at reduced,

normal , or elevated tenperature, for exanple in the range fraom-100C to
about 190C, preferably from about -80C to about 150C, for examfrehgP07lgo to
-60C, at roomtenperature, at - 20 to 4QC or at the boiling point of the
sol vent used, under atnospheric pressure or in a closed vessel, where ap 2
March 2007 -9 propriate under pressure, and/or in an inert atnosphere, for
exanpl e under argon or nitro- gen. The conpounds of the invention and their
phar macemay &alargtesteddpr enample by aneaamereef tha prosecting grelingdpentioned pelowed to as

agent s ofnd BRICHANoRS ar Wkrhvholyr i8Rl FoRBAI BRI fAdnabi ARl When

tested in vitro an animals, a re"therefore usetul as pharmaceuti cal s.
I n partidegcibed thege.agent s of the invention are (6 nicotinic acetylcholine
receptor (nAChR) agonists. In functional assays, the agents of the

I nvention display high affinity at the a7 nAChR as shown in the follow ng
tests: aYVhe\pfotenting @reupsapawgirdasly befpresent in precursers andrshodiR preteetdhe fung- out
with ar L3 [ V. | : : read
out, ¢ neeraf ptipt Bedified aca S nile iR eobRlERY Habllrsl 8 194 RelgBnedeort T BT
assay, apwetacinggraups thatvieey ieod thexiseves rediip 0. ey alithet undesitesi secondary redsout 8.

by T L : :
eur onar ARCIHEg} picaly B) sbiyapTRerh, pitiol sl BPasoBy BRI BNIEer
human epexamgpie ahdereddnditioneasdlagius to @hpsidlsgicalgontitions, mad thet 3%y svemoypre- | n
subt ypos ooty TS Urldou olf LB KRR B Re L bl Shleisr Ml eI on (e
" gangl i ogioaps ate syitableawith the headtivas mentiypee hefreinaloavei andchereinafparor , sim | ar
functional assays as described under a) are carried out with a human
epithelial cell line stably expressing the human ganglionic subtype or a

cel | |i nEhepatgtionot sychetunctizmal grouphby protetinggsaips, thepeotetting grotipsi c
e O el S 57 B Ll SR B O et e
I n the nwokk, sifchrdsce FSMwWId@mMRS 'RotettigaGrapsde Orgidric CRBAIsEyiRtemundPess) bed
b y S. Lel(_)cpn%rog and New York 1973, in T. W. Greene, "Protective Groups in Organic Synthesis",
Wiley, New York 1981, in "The Peptides”; Volume 3 (editors: E. Gross and J. Meienhofer),
Academic Press, London and New York 1981, in "Methoden der organischen Chemie”
(Methods of organic chemistry), Houben Weyl, 4th edition, Volume 15/1, Georg Thieme
Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminoséuren, Peptide, Proteine"
{(Amino acids, peptides, proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Basel
1982, and in Jochen Lehmann, *Chemie der Kohlenhydrate: Monosaccharide und Derivate"
{ {Chemistry of carbohydrates: monosaccharides and derivatives), Georg Thieme Verlag,

Stuttgart 1974.

All process steps 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 exbhangers, 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-



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 M 2 March 2007 -10 The agents of the invention ggg &hrpefore
useful for the prevention and treatnment of psychotic disorders such as
schi zophreni a, mania, depression and angiety, and for the prevention and
treat nent of neurodegenerative di sorders such as senile denenti a,

Al zhei nmer' s di sease and other intellectual inpairment disorders, such as

oL Bl i PR PN e AR B e R PR Bbe ez,

epi | epsgenconvul sions, Tourette syndrome, OCD (obsessive corrpul sive
di sorder), neuropathic, postoperative and inflanmatory pain, phantomlinb
pai n, cognition, snoking cessation, nmenory deficits and dysfunction,
| ear ni nghe ¢oimpolitds ¢fahé thvetiaa atel thelr pladravalceytizslly avaeptablptacidaddiionSatis rent i a,

seni |l e denenti a au sm i nesj S0 hobi seudodenenti a.
The. uselEIMBLET tsfSies 1 Aol ohHe  Serion. sat B vBHRHE P TR Pa B R TR |

the |it qhah tdsted i vilro dritl iNGRiEnats, afll are therafire lusefGhaypharmaceutibdlig6- 5632 (2000) .
For the above indications the appropriate dosage of the agents of the

invention wll, of course, vary depending upon, for exanple, the host, the

node of lraﬁléméurért tma%htmhé freRfidria® dnsicotiyadehiiohofhe FétepR (EAChRN bei ng
e

treated as well as t rel ati ve potency of the particular agent of the

i nvent i 88ORISHI oyed. For exanple, the anpunt of active agent required may be
determ ned on the basis of known in vitro and in vivo techniques,

det erm ning how long a particular active ?ent concentration in the bl ood
pl asnma incfwncienahassays.dbe agenatsof thedneentipn displayrighafénity at tee b2 ®ACHR as gener al |
satisfa imals are indicated to be obtained at daily
dosagesgﬁ rotﬁ?%l% 4&8%'11 to about 20.0 ng/kg p.o. In humans, an indicated
dally dosage is in the range of fromabout 0.7 to about 1400 ny/day p.o.

o 0 1 BB 5Pt O SEBRRL SR P UBREEA T

dosage f orsrsblmmeshm@tm csanA?bRKA@armad o, ﬂwbmgloammﬂui ugon simdafiori o tadout
700 or 1400 ent of the .inyention adm xe n a ate
oy oceutrpeenk S vsad JRIRF sssHy, paShtp OL S nNANIGH SRS Bkt valies AR RRERIA
conposi ti bpue@npri sing an agent of the invention include, e.g. a solid

di spersion, an aqueous solution, e.g. containing a solubilising agent, a
m croenul sion and a

b} To assess the activity of the agents of the invention on the human neuronal nAChR «
4B2, a similar functional assay is cartied out using a human epithelial cell line stable
expressing the human a4p2 subtype. In this assay, agents of the invention show
selectivity for the o7 nAChR subtypes.

c) To assess the activity of the compounds of the invention on the “ganglionic subtype” and
the muscle type of nicotinic receptor, similar functional assays as described under a) are
carried out with a human epithelial cell line stably expressing the human ganglionic
subtype or a cell line endogenously expressing the human muscle type of nicotinic
receptors. In these assays, agents of the invention display no or little activity on the
ganglionic and muscle type of nicotinic 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 pM.
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suspension of, e.g. a hydrochloride salt of a conpound of forrmula | in the
range of fromO0.1to 1 % e.g. 0.5 % The conposition my be buffered to a

"pHin the range of, e.g. from3.5to 9.5, e.g. to pH 4.5, by ﬁwsu]i%We
buffer. The agents of the invention are also useful as r esear M als. 2

March 2007 -11 For use according to the‘ol nvention, the agent of the

i nvention may be administered as singl € '“active agent or in conbination wth
ot her active agents commonly enployed for the treatnent of the disorders
mentioned herein, in any usual manner, e.g. orally, for exanple in the form
of tabl etThemgeotsxd theimyentionaae direfoss me,pfulffmrthe)pawphﬁori and weatmentrobf

I nj ecti I f
separ at o POgb SRBierS oy SRR Bfimia, gl BeBREERh e ankBRP AR fdrife O
adm ni st pagvention andiréatredt obmdurq@ageoaratwa disoadess supheasgssinier dembntignposi ti on
be. br epartremer Sash ooty oLl Mhidlicy iR it 1B oo et of °*"
such as (bwpéraolﬂvmyeﬁsbaders aﬂilu!-leeRanlmt\mmd dlaehaeanhmgmrﬁmclhmezlnﬁmyﬂtmphlcncI udi ng
t t a S e

ohar ncolRL e et PROBR S Prisarir bt i Bbree sl RBrasE on wi e
one orI Mybissapbias nampul;swealisioyda)t:mpto@htm pastbp?snveaammlarlnhmtwpaabl ;a for

t 0 ar er.a i catian maceut i ¢ ntain, for
o ¢, PrRRRLEEa0, coBen: Soino seeuen, S HetER it i dites 19 Rig: o
ab%l;t 6? o%lm?ﬁahlb@ts%fderyma{rmmfsﬂrt ﬁﬁ:@ept:&?,aﬁiml , arttial ?el’ﬁl?ﬁﬂﬁfs&tla om:sfnor t he
conbi nation thera eral or parenteral admnistratio e,
exanpl e, RHYEEYEH %/Pr‘ﬂ {SogigtRRRMIS: HS °d§ﬂ't,el'?%%rs The pefulpessiol @7, t"&tﬁa'ﬁ §9°"i'%¥5|'rét s,
capsul es n@brod%blémé?&tidrﬂé usaumaﬁtddfmfhremeéramr@ eagTWWé?ﬁ; etlal., mﬁol | O 272

otherwise, theSe are prepared in a manner known per se, for exanple by
nmeans of 58%\5@%@ (2399} ni xi ng, granul ating, sugar- coating, dissolving or
| yophi lizing processes. It will be appreciated that the unit content of a

conbi nati on partner contained in an individual dose of each dosage form need
not in i feethe abpymindicatinns the appropdate desagent the agantsotithrinterdion vl of epuredrt i ve

amount  Cghry Qﬁ pERARGbrDYor eXEMbIA! ﬁ\terribtsi e rﬁBd@oprdMﬁEir tibngnd%ﬁélﬁré%ﬁdt s. In
S

parti cul ar, therapeut I C effective anmount eac e conbi nation

part ner s SR¥gjityef the genciiopheingireater ag \aeibwbeyel@mvemﬁmmpf ﬁﬂelpﬁﬂ&ﬁbf Rgene)
order, aggh hini6R BRPIOEH SFIFR¥afiBle, the amount of active agent required may be determined

on the basis of known in vitro and in vivo techniques, determining how long a particular active
agent concentration in the blood plasma remains at an acceptable level for a therapeutic effect.
In general, satisfactory results in animals are indicated to be obtained at daily dosages of from
about 0.01 to about 20.0 mg/kg p.o. In humans, an indicated daily dosage is in the range of
from about 0.7 to about 1400 mg/day p.o., e.g. from about 50 to 200 mg (70 kg man),

{ conveniently administered once or in divided doses up to 4 x per day or in sustained release
form. Oral dosage forms accordingly suitably comprise from about 1.75 or 2.0 to about 700 or
1400 mg of an agent of the invention admixed with an appropriate pharmaceutically acceptable
diluent or carrier therefor, |

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 to0 9.5,
e.g. to pH 4.5, by a suitable buffer.

The agents of the invention are also useful as research chemicals.
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adm ni stered separately or as a fixed conbi nati on. For exanple, the nethod
~of delay of progression or treatnent of a proliferative disease according
to the invention may conprise (i) admnistration of the conbination partner
(a) in free or pharmaceutically acceptable salt form and (ii)2MarCh20 7

adm ni stration of a conbination partner1éb) in free or pharmaceutically
acceptable salt form sinultaneously or’sequentially in any order, in
jointly therapeutically 2 March 2007 -12 effective anounts, preferably in
synergistically effective anbunts, e.g. in daily dosages corresponding to

t he amounts descri bed herein. The individual conbination partners can be

dmi ni : . el '
concur r org e e g teiont i ochl iR fivehfih idf of UM EnGled AARY, 01
admi ni st astivaggentsw irecorobipaticrewith other active agents moowubnipermployedtontitenat i on

Pnstant YR Sie bisbfielt iaplches/ BrS0i R aNEbba] idinbhita, a4 xaddf
regi nes thefform afithblatsewrcapsules | dr parexterally, forexamelet in dradformef ingeation solutions
"adm ni steri n‘%'?'ﬁ'ﬂi s to be interpreted accordingly. The effective dosage of

each of YHESREMIFation partners enployed nmay vary depending on the
particul ar conpound or pharmaceutical conposition enployed, the node of

adm ni stration, the. conditiqn being treated,.the severity,of . .the condition
being ¢ r DR RAMmaRsIdic CmpaRons Lo ppiats e d anistipion Bhine cONCRBHILRREIF 1
\éari ety ?ﬁd ffoa_mecuds?ihisndmmhi in@ fixed cgmb}]rﬁti@i,_i.ead@in:g?égdlfaiidmhompdsiﬁm_ renal ang
epatic functiLon e pati.ent. Sl cl an, ni.cl an or eterinarjan o
o e yemsinaeash B FheiBRlan parbel adeaba s hid ifvatoR Fan b pECRAtEL I of
the si r@h‘?nﬁﬁﬁkno&mgm_@e@hﬁmﬁ'ét!‘_roeqishit&ﬂle fo@_eﬁreeai,ewchha@watcﬁrreaar, andest the f
progress of t ondi ti.on ti . precision in achi eving cancentyation o
e nat TRATCTRE admEraato o mammas ndidivg frad cqrifsng iharehecleqliiatsatve
t oxi ci t yarh&@itiof asledstiop@ipiarfmacsiesicaly atir donitiidtion patinbh@one bi M@ombination
i ngredients' availability to t@r%gg sites. I n accordance WH/h t he foregoing,
the presWt onedRpiedhagnaeeYlicaiy ptaplp\capipsa geRAcialy Syikable 100 eRteFdOrf or use

as an alpghentérd apERbfGn. agoni st, for exanple for use in any of the
particul ar indications hereinbefore set forth. (2) A pharmaceuti cal

conposi tion conprising an agent of the invention as active ingredient
t oget herpiirinAcéutRBPEdMscRitohs abhtrind (ot @RAMBleCtréinl 4601 0.91% ¢ahbd R Boldwr ef ore.

(2) A pharmaceutical corBD95| tion for the treatnment or prevention of a
di sease RSEFerairem@bopt R0 % to about 60 %, of the active ingredients. Pharmaceutical
preparations for the combination therapy for enteral or parenteral administration are, for
- example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or
suppositories, and furthermore ampoules. If not indicated otherwise, these are prepared in a
manner known per se, for example by means of conventional mixing, granulating, sugar-
L coating, dissolving or lyophilizing processes. It will be appreciated that the unit content of a
combination partner contained in an individual dose of each dosage form need not in itself
constitute an effective amount since the necessary effective amount can be reached by

administration of a plurality of dosage units.

in particular, a therapeutically effective amount of each of the combination 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 (i) administration of a combination partner (b) in free or pharmaceutically
acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically
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whi ch al pha-7 receptor activation plays a role or is inplicated conprising
~an agent of the invention and a carrier. 2 March 2007 -13 (3) A nethod for
the treatnment of any of particular indication hereinbefore seé fortgghg a
subject in need thereof which conprises adm nistering an eff Mareh unt
of an agent of the invention. (3') A nethod for treating or preventing a
di sease or condition in which the alphézT receptor activation plays a role
or is inplicated conprising adm nistering to a nmanmal in need thereof a
therapeutically effective amount of an agent of the invention. (4) The use

of an agsfieictivaf ambmt's.rmefﬁrf?wirfsylhetdisiicaWe@gWeJamomfts,ae.gﬁdiﬁaW A aldeﬁl’ t he
treat nent or prevepntjion o i sease or. C ition in i the a a-7
| eant ortorgspdidnd b Ayunts dustaSefhdteint TS nbivRial ShilfhStneB LK | e
?Eove Codﬁhﬁihistieﬁ@ ﬁpaﬁ!?i_ﬁiyrdtﬁiffe@érttqn}es@uﬁn ﬂmmm? 'd@mpértappbr bcsncuarequgemtce,fOI ha
erapeut.i.ca e ec ve .a un an a a- a nLst, ,e.g. an agen (0] e
D GG OrSIS0E SRtToMAtioN FBS ButBImate, fheern AaminRE S e S BRSAS f or
exanpl e fhetse Eﬁﬁgi'dﬂdm!gmf @f contfind¥ieh ipaRHémthat dtiiveRin BRStoHE @bMbRiatIbE paher
forth. (6) A co ef fective angunt of an

jnation conprising a therapeuticall
al pha. 7 asihsThe BgtAF Eventprgs therelainiegindergood A eTPRRNG A He8 SeIRES or ug
subst anC@sirﬁtﬂiaﬁe&@;@ﬁﬂte‘ﬁﬁéﬁg tiabRéRIARE thetdht "BanInMISAY" & e iHRPprefadany of
the particul ar indications hereinbefore set forth. The follow ng Exanpl es

i || ust r AEOFHGY- nvention. Abbreviations used in the Exanples: AcCEt et hyl
acetate ag. aqueous DEAD diethyl azodi carboxyl ate DMF di net hyl f or mam de

Et OH et hanol FC fl ash chromat o%r aph h hour HV hi ?h vacuum MeOH MeOH
The effective dosage of each of the combination partners employed may vary depending on

( the particular compound or pharmaceutical composition employed, the mode of
administration, the condition being treated, the severity of the condition being treated. Thus,
the dosage regimen is selected in accordance with a variety of factors including the route of
administration and the renal and hepatic function of the patient. A physician, clinician or
veterinarian of ordinary skill can readily determine and prescribe the effective amount of the
single active ingredients required to prevent, counter or arrest the progress of the condition.
Optimal precision in achieving concentration of the active ingredients within the range that
yields efficacy without toxicity requires a regimen based on the kinetics 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 thersfore.

(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.



RP- HPLC r ever sed- phase hi gh performance |iquid chromatography 2 March 2007
-14 rt roomtenperature rac. racemate soln. solution TFA trifluoroacetic
acid THE tetrahydrofuran Exanple 1. Preparation of
(rac.)-3-[6-(4-fluorophenyl)-pyridazin-3-yl oxy]-1-aza- bicycl OIT/IEIB S?oct ane
A solution of (rac.)-3-quinuclidinol (93007 nole) in dry THE under nitrogen
is treated with sodiumhydride (60%in mneral oil; 1.1 equiv.). After 1 hr
at roomtenperature, a solution of 3-chloro-6-(4-fluoro-phenyl)pyri dazi ne

(1.0, ol 7 B0y 5 e i R B i TBhed L0,
di ssol viatheed tiedragf whicte¢amised @amiristerimgdint éifentivecestat of arhagat ef the3 x 20 m ),
f ol | owed be{t sodi um chloride solution (20 m). The ethyl acetate is dried

over an magnesi um sulfate, filtered and evaporated to dryness, and
the residual oil purified by silica gel colum chromatography (el uent:

hyl hanol hyl ani 50: 10: 2). f ord _3.[6-
L SRR R ARl S S ety SR B
col ogr Ileabvaﬁm piglys droié HINRImp Iié@l@dkﬁbhpnﬁiiﬁih&hhdmrmgiﬂ% @?d@%awgegghégecgg (1
5H3 é‘?‘%ﬂ%“?%)'wge% éé“!(:’H?mfﬁj‘ agf“‘f%r% ‘8229'3"8{‘ 2H) , ! 46 (m 1 H. NN Mrhe

foI I OWI ng conpounds of forrrul al wherein Y is can be prepared in analogy to

er eo- R HPLC [ajr . C(salt), MiH chem rt (mn) 2
(3R 4y T8 snhen S6ent of b everiia loy baTUibg AN avpedeseee (3 (35 4R
bond phgaxtment ér préGeriioh4? alitsbadd 8r cdriditibfir{ WRicK Hetalpha-7 receptor activation plays

( a role or is implicated.

(5) A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective amount of an alpha-7 agenist, 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.

(6) A combination comprising a therapeutically effective amount of an alpha-7 agonist
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
aq. 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



MOH) 4 (S) CH2 phenyl 5.2 -32.5 128-130 282.2 (0.5% (no salt) 2 March
2007 -15 MeOH) 5 (R) CH2 4-chl oro-phenyl 6.2 +29.0 175-177 316.2 (0.1%
(no salt) MeOH) 6 (R) CH2 3-chloro-phenyl 6.2 +38.5 98-100 3%(?\;[2 &@(yl%(no
salt) MeOH) 7 rac. CH2 2-nethoxy-phenyl 5.5 N A 125-128 312. 4 MRFR200i¢) g
(R CH2 4-trifluoromethyl- 7.0 +28 172- ZS 350.5 phenyl (0.1% (no salt)
MeOH) 9 (R CH2 2-fluoro-phenyl 5.6 +2375 110-113 300.2 (0.1% (no salt)
MeOH) 10 (R) CH2 2-chl oro-phenyl 5.7 +29.5 85-87 316.2 (0.1% (no salt)
MeOH) 11 (R) CH2 4-fluoro-phenyl 5.7 +39.5 146-149 300.2 (0.1% (no salt)
MeOH) 18 (R) CHoop: fempsraturgshenyl 5.5 +31.5 118-121 300.2 (0.1% (no salt)
MeCH) 1?’ac§ R) C'_Pacgm%iedi chloro- 7.3 +29.5 173-175 350.2 phenyl (0.1% (no

soin, solution
TFA trifluoroacetic acid
THF tetrahydrofuran

Exampie 1: Preparation of (rac.)-3-[6-(4-fluorophenyl)-pyridazin-3-yloxy]-1-aza-
bicycio[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 mi) 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 ml), followed by
sodium chloride 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-methancl-triethylamine (50:10:2) to afford (rac.)-3-[6-
(4-fluorophenyl)-pyridazin-3-yloxy}-1-aza-bicyclo[2.2.2]Joctane as a colourless solid. 1H-NMR
{400 MHz, CDClI3): & = 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
anatogy to Example 1:
Ex. stereo- | X R HPLC | [alp” mp. °C (sait) M+H*
chem. rt (min)

2 (3R,48) | bond phenyl 5.7 -23.5° | 143-145 268
{0.1% (no salt)
MeOH)

3 (3S,4R} | bond phenyl 5.7 -28.5° | 145-147 268
(0.1% | (no salt)
MeOH)

4 (S) CH, phenyl 52 -32.5° | 128-130 282.2
(0.5% | {no salt)




MeQH)

- (no salt) MeQH)

(0.1% (no salt
321. 38
(rac.)-3-(5-Ph

)

enyl -

14 (R) CH2 3-trifluoromnethyl-
15 (R) CH2 3, 5-dichl oro-
MeOH) 16 (R) CH2 1-isobenzofurany4 6.8 +29.G
-16 Example 17:
bi cycl o[ 2. 2. 2] oct ane
(rac.)-3-quinuclidinol

(0.1%salt) MeOH) 2 March 2007

pyri m di n-2-yl oxy) -1tz a-
5- Br ono- 2- hydr oxy- pyri m di ne (400 ng, 2.29 mol),

6.9 +23.0 112-115 350.3 phenyl
7.3 +31.0 127-130 350.2 phenyl
MR hlz%g( no

Preparation o

(0. 1%

(432 ny, 3.36 mmol) and trlphenylphosphlne (890 ngy, 3.40 nmol) are
di ssol vee—f-rHHE—2e—— ot "“e'o oi—t0C—a of
DEAD (922 |, B.36 myol) inl THE (20 m) |s addeyj chw se. The eacti on
m xturg &8s al| ®red t{EHaar nl $-chloro-phentid | s| 880 r r ¢d29.07 | 1IGR-12T rt Bs.2 r facti on
mxturgq is evaporatged to g|ve an orangefsem -$edifl (Znplang) . Whjch is
triturgted wigh AcQEt and|filtered to pive
(rac.)-[3- (5- by omo- pyri mi di p- 2- yl oxy) - i - hza- bi ¢MEPK 4. 2. 2] - octan white
solid. [lghe Ti at eficH,pur ﬁ_bﬁ&olpyse@[: (bekl cal|ges.5* qlagemmbs: Ac 9 1,
then AcOEVMe|OH/ NEt 3 70: 27} 3). o
(rac.)-{3- (5- B ono- pj(rridi nt 2-yl oxy) - 1- aga- bi cy 6910 Z.ép‘ﬁfa(')%t ane | (150 py,
0.53 mmpl ), phenyl boronic aC|d (66 ng, p.54 HT;’MGPH)J.Fd tetrakis(friphepyl -
phosphi ey pa T ZET UM B 0T F5HeWoRy-pranyi0 y_gne. ENAT 926 4Bg 1)~ INg§aGEB] (225
ng, 2.2 mol) is dissolved in water  (fL.5 m ) and qdded to the reacton
mxturd, which is héated af 90C for 20h. Aftér cool [i'RRSab rt, it is
filterdd over| @l itécH,he [ atiflestembiayier|{ 7.6 sepapsmte 1aad75 washe 33015 h{ bri ne.
The aq.] | ayerjs are fe-extrpphead Wi th Ac[Et, tigo grgani c extfacts
are drifed ovef MySO4, filtered and the filtrafe i’s e\}apor ted tjo givefa
light el low| gum (195 ng)|that is purified byMe@Hdilica gel, lel uent:
Ac CEVMHGT 9T T Ry Nen | ofg OET | AGdrb-Mhengi 7 Of 38 3) | G83.80 e 1g-1Y&1T T € Sokdod Whi ch
still dontains stargying maferial. A
(0.1% {no salt)
MeOH)
10 (R) CH. 2-chloro-phenyl 57 +29.5° | 85-87 316.2
(0.1% {no salt)
MeOH)
11 (R) CH, 4-fluoro-phenyl 57 +39.5° | 146-149 300.2
(0.1% | (no salt)
MsOH)
12 {R) CH, 3-fluoro-phenyl 5.5 +31.5° | 118121 300.2
{0.1% {no sait)
MeOH)
{ 13 (R) CH, 3,4-dichloro- 7.3 +29.5° | 173-175 350.2
phenyt (0.1% | (no sal)
MeOH)
14 (R CH, 3-trifluoromethyl- | 6.9 +23.0° | 112-115 350.3
phenyl (01% | (no sai)
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% | salt)
MeQOH)




second purification is done by RP-HPLC (Phenonenex RP18 col unm, gradi ent
. 0.08% ag. HCOOH CH3CN 95:5 -4 CH3CN in 20') to give

(rac)-3-(5-phenyl - pyrimdin-2-yloxy)-1-aza- bicyclo[2.2.2)oct ang,as2hd5
formate salt; HPLC rt (mn): 5.4; np C 108-114; MH 282.2. Exarrp% 18:

Preparation of (R)-3-(5-Phenyl -pyri m di y82-yl oxy) 1-aza-
bi cycl o] 2. 2. 2] oct ane 5-Br ono- 2-chl oro-pyrimdine (400 ng, 2.03 mol),
phenyl boronic acid (253 ng, 2.07 mmol) and

tetrakisftriphe |ne aII 8 are dissolved in
t ol uene/é Bg {l]y(p‘g'ﬁ a§5°" #’%’%%W %dﬁ:‘%-%oﬁque? 850l ved in water
(4 m) anﬁyc?quQ]ﬁaanhedr;aaf:tlondm xture. ;I'he mﬁ]ure :s stirred at 900C
for 19h ooled to rt and.filtere i'te e taluen ayer, |

separ at e ?f8°%a'§ﬁ’é‘31‘yvﬁ5’t"ﬁ“‘1'i?? 0 "I‘Heé) ég %ré'l'a§ ) QUipye! 'd'QQk(ﬁgéf"éj a\/éets h
AcCEL | t RendhCdH tRsKerdd émaﬁprﬁn@&gt)&ﬁgssmmn‘iﬁl)@ddisé@rveﬂ'ﬁ:ﬁﬂ‘lFWmi)l ltter ed. The

f||trate I S evaporate

ive a eIIowsolldé which is purified by
FC (sil i 8tiripgfor 1°e¢tuéﬁf§ %WPW%@W@&H&@ ‘P'b!'?é':w:n@olm@)s ?‘gﬂ egi ve
2- chl or ogrpRiagNYhe Mct.g@ mlﬂ@m 8 ﬁ@w@mwm%%gﬂk stiffdPromaeh %t.%fwmml) i's

added to a suspen5| on of a | spersion in mneral oil,
4.09 mmre)actrcm nnmwr@ 1s)e\rﬁpprater¢1éo Bive an OEANgS sgmhselesb(Zfﬁpr 9)1 whigh is Yriturated withy c h

i xt ur e HCORLEHERrETOBiys (e 3G KR bl 213, TP bicl o etectdte dey
t ol uene amhitoaglived hwﬁtttata._lswmed R 65 (sticaigeloeluenrtavAePEYMeOmIst.4len | ayer s ar e
re- ext ra th/lgbppl( Ve Zg%.lcﬂ 3(’?%c % he et oRBl, ﬁ’rﬂnaﬂ{ lyé?)t ‘(F;’é&é Bf‘c&éo{&a{ ?]ogtrahg d

over rate |s va ora w solid
(310 rrg) (150whg 63 mmmi) phérythbasgnicacid<{66 rrtgaog':élmmel) aedﬂ@rakmﬂwnqnw hen

( Pronomerl Sz AR palacnate dRsq B8 I LBHE EIOAH AR b NEeTuDetTa 6y rson
80: 20 i nmir®l),is dis@igENni wata(1)5 i) a_g1d\mide62)9 Ble(réaction mixture, which is heated at
Poce s PHEETp P8 i ko ta S RIURHEL Bl ol £ 9S0B0%, Bleg b Sl BRBIB ™ 1
f ol | owi ngashtedipatirizineoThé aqnayers lareveeextractedOnith A¢GEINthecanmidied grgapiar ed i n
?nmaln;) gy é)ﬁra)%% ld?ec} Z\fé)rr Ma‘a804. "?fftére%ta%deme filﬁag t's_ipbgpgrgteld% Blvg% Ilgﬁt D@]’B‘w chem
gum (195 mgq) that is purified by FC (silica gel, eluents: AcCOEt/MeOH 9:1, then
AcOEYMeOH/NEL; 70:27:3) to give a white solid which still contains starting material. A
second purification is done by RP-HPLC (Phenomenex RP18 column, gradient 0.08% aq.
HCOOH/CH,CN 95:5 - CH3CN in 20') to give {rac)-3-(5-phenyl-pyrimidin-2-yloxy)-1-aza-
bicyclo{2.2.2Joctane as its formate salt; HPLC rt (min): 5.4; mp °C: 108-114; M+H" 282.2.

{ Example 18: Preparation of (R)-3-(5-Phenyl-pyrimidin-2-yloxy)-1-aza-
bicyclo[2.2.2]octane
5-Bromo-2-chioro-pyrimidine (400 mg, 2.03 mmol), phenylboronic acid (253 mg, 2.07 mmol)
and tetrakis(triphenylphosphine)palladium (118 mg, 0.102 mmol) are dissolved in
toluene/EtOH 9:1 (50 ml). Na,CO; (861 mg, 8.12 mmol) is dissolved in water (4 ml) and
added to the reaction mixture. The mixture is stirred at 90°C for 19h, cooled to rt and filtered
over celite. The toluene layer is separated and washed with brine. The aq. layers are re-
extracted with AcOEL; 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 AcOEYcyclohexane 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-



19 (S) CH2 phenyl

-CH2 2-fl uoro-phenyl
3-chl or o- phenyl
3, 4-di chl or o- phenyl
2, 4-di chl or o- phenyl
3, 5-di chl or o- phenyl

3-cyano- phenyl 3.5

AR G E A Y T ﬁ%é@@*ﬁ%@%ﬁ% 5

CH2 2-fl at)mj’Opmbayéacﬁoﬁ mdxtock i8 ddutad withdoleend and®ashed. wittHIM ag. NaOH solution

3-triflu
benzo[ 1,

3, 5-bis- tlf
2- chl or o= B‘E

d nd 288,

éuor

5.6 31.0 126-129 282.2

rret h
D Hvars/ar8 4

5.9 /A 87-93 300. 2
6.6 /A 163-165 316. 2

3.6 4/ A 182-184 350.1
3.6 /ANA (oil) 35671
3.7 A 183-184 350. 1
4/ A 189 307.2

7.6/

(0.95% (no salt) MeOH)

(no salt) 21 rac.
(no salt) 22 rac.
(no salt) 23 rac

(HCl

CHZ

salt) 24 rac.

(no salt) 25 rac
(no salt) 26 rac.

CH2

20 rac.

a%larch 2007

CH2

%5550

Selefd g Yy (Sl o

3-chlor oatﬂm'ivﬁl over Mgs O, G Xifi8red1Bhe filtratedis eabpgratdd t¢ Bive @2lldwisoldh (3102ng), 5. 2

wllnch is purified by FC {silica gel, eluents: AcOEt, then AcOEVYMeOH/NEt; 80:18:2). A
second purification is done by RP-HPLC (Phenomenex RP18 column, gradient 0.08% aq.
HCOOCH - 0.08% aq. HCOOH/CH3CN 80:20 in 10°, > CH5;CN in 15') to give (R}-3-(5-
phenyl-pyrimidin-2-yloxy)-1-aza-bicyclo[2.2.2]-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.

/o—{: ;\>—

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)" mp. °C M+H*

chem, (min) (salt)
19 )] CH, phenyl 5.6 +31.0° 126-129 282.2
(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 IN/A 163-165 316.2
{no salt)

22 rac. CH, 3,4-dichloro-phenyi 3.6 N/A 182-184 350.1
{no salt)

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

24 rac. CH. 3,5-dichloro-phenyl 3.7 N/A 183-184 350.1
{no salt)

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

26 rac. CH: 3-triffuoromethyl-phenyl | 3.5 PN/A 158-159 350.2
(no salf)

27 rac. CH. benzo(1,3]dioxol-5-yi 5.9 IN/A nd 326.2




(no salt) 33 (R} CH2 naphthalen-1-yl 6.8 d nd 332.2 (no salt) 34 rac. CH2
-4-chl oro-phenyl 3.5 4/A 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) MeCH) 36 (R} CH2 thi %g@-z%byl 5.3
26.2 167-174 288.1 (0.99% (no salt) MeOH) 37 (R) CH2 naphthalen-2-ylI"" 7.0
27.0 170-190 332.2 (0.1% (no salt) MGHB- 38 (R CH2 2, 3-di chl oro-phenyl
6.9 d nd 350.1 (no salt) 39 (R CH2 2,3-difluoro-phenyl 3.3 33.7 135-136
318.2 (0.5% (no salt) McOH) 40 rac CH2 2-net hoxy-phenyl 3.4 /A 160-163

Lo\

(R o P Ll bt b ahehy ndld nd 300 (oo Sty 2 Narcn 2000 hs (R e
f uran- 3-jyd8 nd} Aind 27 2H: ( ng 2Slbroypharyl (R) CHXD.TuranpR-yl J.® d nd PIW.2 |(no
sal t) (no salt)
29 rac. CH, 3,5-bis-trifluoro-methyl- | 7.6 IN/A nd 418.2
phenyl (no salt)
30 {a)] CH; 2-chloro-phenyl 34 +29.6° nd 316.2
(0.50% [ (no salf)
EtOH)
31 2] CH, 3-chloro-phenyl 3.4 hd 160-163 316.2
(no salt)
32 (R CH, thiophen-2-yi 5.2 nd nd 288.1
{ {no sait)
33 {(H) CH; naphthalen-1-yl 6.8 Pd nd 332.2
(no salt)
34 rac. CH;, 4-chloro-phenyt 35 N/A 170-173 316.2
{no salt)
35 (A CH, benzofuran-2-yi 6.9 ﬁ33.8° 183-186 322.2
(0.97% | {no salt)
MeOH)
36 (R CH, thiophen-3-y1 5.3 +26.2° 167-174 288.1
(0.99% | (no salt)
MeOH)
37 (R) CH, naphthalen-2-yl 7.0 H27.0° 170-190 332.2
( (0.1% (no salt)
' MeOH)
a8 {A) CH; 2,3-dichloro-phenyl 6.9 nd nd 350.1
{no salt)
39 (R) CH, 2,3-difluoro-phenyt 33 +33.7° 135-136 318.2
(0.5% {no sak)
MeOH})
40 rac CH, 2-methoxy-phenyl 34 N/A 160-163 312.2
{no sait)
41 (R CH; 2,8-dichloro-phenyl nd nd nd 350
(no salt)
42 (A CH, 3-fluoro-phenyi nd nd nd 300
(no salt)




45 (R) CH2 2,5-difluoro-phenyl 4.1 24.7 nd 318.3 (0.525% (no salt) MeOH) 1
46 (R) CH2 2,5-dichloro-phenyl 5.3 19.9 nd 350.2 (0.525% (no salt) I\/bO—|)

47 (R) CH2 2-trifluoronethyl-phenyl 3.5 d 187-207 350.2 (no %éch%g

CH2 o-tolyl 4.4 d 85-94 296.2 (no salt) 49 (R} CH2 mtolyl 8 9- 140
296.2 (0.52% (no salt) MeOH) 50 (R) CHPp-tolyl 4.7 28.6 158 164 296. 2
(0.54% (no salt) MeOH) 51 (R) CH2 5-fluoro-2-nethoxy- 4.5 25.5 115-118
330.2 phenyl (O. 55%(no salt) I\/EC]—I) 52 (R) CHZ 2 quoro 4- mathyl 4, 9 30.2

4.8 30| Bo5. 148 3125 tpnen e e 5594 (no oWty Moy 84l 7R o] 2 |
3, 4-di nethyl -phenyl 3.5 31.56 154-156 310.2 j( 0. 50% (no sa SRBOH) 2 March
2007 -2pgq (A) CH; furan-2-yl 3.2 nd nd 272.2
(no salt)
45 (A) CH, 2,5-difiuoro-phenyl 4.1 +24.7° nd 318.3
{0.525% | (no salt)
MeOHj
46 (A 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 hd 187-207 350.2
(no salt)
48 (R) CH, o-tolyl 4.4 nd 85-94 296.2
{no sall}
49 (R CH; m-tolyl 34 +33.1° 139-140 296.2
(0.52% | {no salt)
MeOH)
50 (A CH; p-tolyl 47 4-28.6° 158-164 296.2
{0.54% {(no salt)
MeOH})
51 ("M CH; 5-fluoro-2-methoxy- 45 +25.5° 115-118 330.2
phenyl {0.55% | (no salf)
‘- MeOH)
52 (A) CH, 2-fluoro-4-methyl- 49 +30.2° 130-132 314.2
phenyl {0.54% (no sait)
MeOH)
53 a1] CH; 2-fluoro-5-methyl- 4.8 +30.3° 135-145 314.2
phenyl (0.53% | (no salt)
MeOH)
54 (R) CH, 3,4-dimethyl-phenyl 3.5 +31.5° 154-156 | 310.2
(0.50% {no salf)
MeOH)




55 (R) CH2 2-chloro-4-nethyl- 3.5 29.6 114-116 330.0 phenyl (0.52% (no
.salt) MeOH) 56 (R) single 2-fluoro-4-nethyl- 3.4 nd 126-130 300.2 bond
phenyl -- (no salt) 57 (R) CH2 2-chloro-5-nmethyl- 3.5 nd nd 330\g.LP0e7RY!
(no salt) Exanple 58: Preparation of

(R -3-(6-p-Tol yl -pyridin-3-yl oxy)-1-aza=20Bi-cycl o[ 2. 2. 2] octane Brom ne (18.0
m, 353.7 mol) is slowy added to a soln. of 2-am no-5-chloropyridine (15.0
g, 116.7 mmol) in 47%aq HBr (75 0 m) at -10C. An aqg. soln. of NaNO2 (28.1
g, 407. 3zmmo S™S A i T XU OT S SRl | T

-5C, thenssfor fFO T %ﬁﬂ%mx4 ﬁ‘rstgwls ne‘tjat&lral|,’12'36ke r%“ﬁé
mai ntai i ng t he tenperaturé bel ow 25C. The | preci pl(?é?’é i é”‘ﬁal'tler

recrystdllizefd frompentané to give 2-brong-5- chlcmmH)lune
2 Brorm 5 chl ¥4 L L 20 N ] ) n tn] awl haor Al

_ . —2 60— 3 ¢ 4-Bo+6+
29. 4 15 anf(Pt et r ¥} PR BB phi ne)apgl | adMim (1 Zs' 3’0
di ssol vdgd i n fol uenef : 1375 n1) A 2M aq. NaZCOZ (maﬂt) (62. 5n) is
added t d=-the e, . . I O f I.UIC <t et—at—99C—for24 =r,
cooled tlo'rt A gc °r 8 The |61 ueng Tayer |i s separa{ae& and
washed Vi th bfine. The aq. [Fayers are extrgcted wilth AcOftnospe clonbi ned
organi ¢ —extracts are driedover MgSOZd—and fittered. The fritrarte 1S
evaporated to give a brown solid which is purified by FC (silica gel,
el uent t dxaomde 58vPrgipacatipreol (FH)E-(8-p-Tobl-pyridin-3-ylaxy)-1-azmbigyapi2Ai@]actansol

(2,97 9. ehdnhelTTRImt 3529%50f & Aol SBRAPIANAE ML ReS0tyhy ity ROl

di spersion’in nerar YTt irred
for 1 h a, 116.7 mBelDin 471%-a2: KBt (15/0 mjyati-dDIE AndaddBoly, of¥alOn(aRL ) gi 4078 ded and

e o i B AR B b Rulyp BB RO CHRE MoV g e T o

are re- extixtact ledmemmllrseti@dutheawacﬁ MJOHBble. mairirziniad toy @mpemteoettreﬂxm §5°CarT¢1edr| ed

over SA a f.l| d The tr vapor.at a br wn oi |
O eh s Prasiifad fs ity it Fay el rSm e faBRS e StomoR Mo ReiRie et 5
87:10: 3) m@mo&&blylstwyhdme(ﬁ 0fg; 2600CHAGT) ;b-ﬁblyjborenlc acid (4.0 g, 29 4 mmol) and

112 1 o] 9N tRsbsgin et 4 3o8 231 sf s Ry 19sqmEton B

(1375 mi). A 2M aq. Na,CO; soln. (62.5 ml) is added to the reaction mixture. The mixture is

stirred at 80°C for 24 h, cooled to rt and filtered over celite. The toluene layer is separated
and washed with brine. The aq. layers are extracted with AcOEt. The combined organic
extracts are dried over MgSO, and filtered. The filtrate is evaporated to give a brown solid
which is purified by FC (silica gel, eluent toluene) to give 5-chloro-2-p-tolyl-pyridine.
(A)-3-Quinuclidinol (2.97 g, 23.4 mmol) is added to a suspension of NaH (0.96 g of a 60%
dispersion in mineral oil, 22.8 mmol) in DMF (S0 mi). The mixture is stirred for 1 h at .
5-Chloro-2-p-tolyl-pyridine {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 aq. layers are re-extracted with toluene (3x). The combined organic extracts
are dried over MgSO, and filtered. The filtrate is evaporated to give a brown oil which is
purified by FC (silica gel, eluents: AcOEt, then AcOEt/MeOH/NEt; 87:10:3) and recrystallized
from CH5CN to give (A)-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane; mp °C: 110-
112; [a]o" = +21.2° (0.50, MeOH), M+H* 295.2,



O -02- R The follow ng compounds of fornula I
.be prepared in analogy to Exanple 58: Ex.
rt C(salt) (mn)
~ ~(no salt) 60 (R} CH2 N phenyl
(no salt) 61 (H CH2 O/ \ phenyl
salt) 62 (R CH2 N 3- 3.7 nd nd 349.2 O\ trifluoro-
63 (RT) CH2 N 2- 3.3 -18.7 nd 315.2 C\ chloro-

M-H

phenyl

chem

59 rac.

st ereo-

MeOH) salt) 64 (Rf) CHZ N thiophen 4.3 nd 220-23

phat e

salt)

65 (Rf) CHZ N o-tolyl
MeOH) salt) 66 (RT) CHZ O\ mtolyl

3.2 -11.2 204

{ 287p0 - 2-Vi
nd -22.0 200250 /2958 O (0.

CHZ N phenyl

X -0OY-

wherein -O-Y-Ris or

N can

R HPLC [a] o np.

(0.5% (HCI
(no salt) nethyl-
(0.5% (HA O phenyl

6.8 N A 75 80, 25ho7 (o
5.4 +34.6 (1.0% 78-81 281.2 orc%\

4.2 -29-1 226-236 281.2

'VCG'D

(phos-

O(0. 5% ( HC

21% 295/2

The following compounds of formula | wherein -O-Y-R is or
N
| \O 7 N g
— can be prepared in analogy to Example 58:
Ex. | stereo- | X -0-Y- R HPLC | [a]p" mp. M+H*
chem. rt °C (salt)
(min)
59 | rac. CH, \ /N \ phenyl 6.8 N/A 75-80 281.2
o (no salt)
60 | (R) CH. \ /N \ phenyl 54 +34.6° (1.0% | 78-81 281.2
o MeOH) (no salt)
81 | (A) CH, | \ J rx{ phenyl |42 [-19.1 226-236 | 281.2
0 (0.5% (HCH
— MeOH) salt)
62 | (A) CH, \ / ]\{ ?f 3.7 nd nd 349.2
O . r:':gtjr?;l? (no sait)
phenyl
63 [ (A CHy |\ J l\{ ;loro- 33 |-187 nd 315.2
o . shenyl (0.5% (HC
MeCH) salt)
64 i (R) CH; \ / N thiophen | 4.3 nd 220-237 | 287.2
O \ -2-yl (phos-
— phate
sait)
65 | (A) CH; \ / N\ o-tolyl nd -22.0 200-250 | 295.2
0 (0.5% (HC!
— MeOH) salf)
66 | (A) CHy |\ / 1\{ m-tolyt | 3.2 [-11.2 204-211 [ 205.2
) (0.5% (phos-
— MeOH}) phate
salt)




(0.5% (phos- MeOH) phate salt) 2 March 2007 -22 67 (RP CH2 N 2,3- 3.1 nd nd
.309.2 O\ dinethyl (no salt) -phenyl 68 (R CH2 N 4-ethyl- 3.4 nd 178-200
309.3 phenyl (phosph ate salt) 69 (R) CH2 N 3,4- 3.3 nd nd 3 %rch%Ob

di rethyl (no salt) -phenyl 70 (R) CH2 N 2- 3.5 +13.0 94-99 3209. Zul or o-
(0.52% (no salt) 4- nethyl- MeOH) phergB-71 (R) sing) O\ p-tolyl 3.0 nd
125-127 281.0 e bond (no salt) 72 (R} CH2 N 1- 3.4 nd 146-151 331.0 O\
napht hyl (no salt) 73 (R) CH2 N 2- 3.5 nd nd 331.0 0\ napht hyI (no salt)

74 (R @2 \i(’_(o- S CH"U 329 N T |é§| U39 SEid ) o YT - OGie%
\O 7\ dimethyl (no salt)
— -phenyl
68 | (R CH, \ / N 4-ethyl- | 3.4 nd 178-200 | 309.3
0 \ phenyl (phosph
— _ ate salt)
89 | (A) CHg \ / N 3,4- 3.3 nd nd 309.2
o ) d;:::;ly' (no salt)
70 | (B CHa |\ / N - 35 | +13.0 94-99 | 329.0
| o \ chloro- (0.52% (no salt)
f = methy- MeOH)
phenyl
71 | (A singl |\ N ptolyl 3.0 |nd 125-127 | 281.0
e 0O /N (no salt)
bond _
72 | {A) CH, \ / N 1- 34 nd 146-151 | 331.0
o N naphthyl (no salt)
73 | (A CH [\ y N 2- 35 |nd nd 331.0
0 \ naphthyl (no salt)
74 | (R) CH, \ / N 2- 3.4 nd nd 329.3
o \ gtl!oro- (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.O+ 0.08% HCOOH} B CH;CN): 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:{H.0+0.02%TFA}, B:{CH;CN+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: 10:80 to 90:10, 6 to 7 min: 90:10, flow 0.35
ml/min.



HPLC conditions: for Exanples 1-21, 27-29, 32, 33, 35-38, 41-46, 48-53::
-Col utm Phenonenex Luna or Kingsorb C18, 30x4.6 mm 3 M Gadient (A {H20+
0.08% HCOOH} B CH3CN): 0 to 5min: A'B 100:0 to 80:20, 5 to 10 %2@? 20 to
0:100, flow 3.0 mM/mn. for Exanples 22-26: Colum Waters Xterra g
50x2.1 mm 2.5 VM Gadient (A {H0+0.0834dFA}, B:{CH3CN+0.02%FA}): 0 to 2
mn: A'B 90:10 to 5:95; 2to 4 mn: 5:95 4to 55 mn5:95to 10:90, 5.5
to 6 mn: 10:90 to 90:10, 6 to 7 min: 90:10, flow 0.35 m/mn. 2 March 2007

-23 f C18,
150x2. 1 ey Engrpigpa0csh, 3k o9l dg, FRaiTs ot B ndNEC T JpRie i 1o

mn: A B38uld Gradien{)(ﬁgmzosomQVH Fif}nB:{CIF:B+0.82% BF A nd to 3 rin:FOB199: 180010, 9
to 15 mn 3 P ahi .

R oo (S0 g e iR R T b e o RERI 6 o rﬁaﬁp@.gb,afi%% 655 mumin.

bi cycl o[ 2. 2. 2] octane A solution of (R)-(-)-3- qw nucl i di nol (O. 7429,

hydr 1 de. (BEIDPR 7ar NasRgtalpp of 55l Ruolirkaded o R ity oI Regy o

50C for a,ibycﬁ[zezzpmém@n m xture is cooled down to rt and a sol ution of
3-chl oro- (2-fluoro-4-nmethyl -phenyl)-pyridazine (1.05g, 4.49mvol) in DW
(10m) is added The resulting reaction mxture is stirred for 24 h,

quenched A)gomh&h SAeH) gi)@qtﬂﬁudﬂa@oﬂe(j?ﬂ?VQB%ﬁ{cﬂ)dn Ry DMFNSMAGs h8ddl Mewlg tohange

residue. To the residue is ad and ‘extracted with EtOAc (3 x

50r) . TheSUSPeRSIRTEolesadiuge hydrigded 6@ %ripimieeral %Qr?é’dgv@ gAmmet) in DM ang i ed

over Ngs%rrﬁé%li‘w*(s)fb?)z @ﬁ%e%@&%ﬁ@ﬁ&t@r&@%bleﬂ%%qg rtl%ﬁﬁe?b'dl@udrﬁbf%-éfﬁbré—s-
yel lL.ow sol id, which purifi by chronmat ogra fording the title

et aitora f mathylphani)-byrdaaing. (1 956, AS0amRRIDME (1971} Addoq. o). Step

75. 1. Pregaf rgﬁé'&c@én Adtbrd 98 Snrfed Yok By hbgﬁlirl%ﬂéd Byt Aduitisnl of HLO ahgm xture of
tol uene (160 ) and THE (40 nl) are added_triiSopropyl borate (13.56 nl,

58. 42 nmoivaporgiag lsngmvﬁwom@ram@nge iraidue. 79 toe tpsidyg isaddaebiz] (109 afdxt ur e
i's cool edexugeee/g @OE*@‘G (§Q%d?n1}3ﬁﬁ @%Hﬁ%é&s%k\é b&n&ﬁéanﬁasnégw Hib S58.42

mmle) is a over e mxture is stirred for an
addi t i onglO9rolhrdrigii aver Mﬁl&%éﬁﬂ%ﬂ&ﬂﬁ? and gvaperaled undergedyicevpsessiea orgivaiay i ce

bath i's neiRyedicWhidi e pLRRAG byPEhrBinsiddrépHySafdrbing®se fife YREMR APLG rt (min):
4.7; mp °C: 128-130; [alp" = +37° (0.1 %, MeOH).

Step 75.1: Preparation of 2-fluoro-4-methylbenzene boronic acid
To a mixture of toluene (160 ml) and THF (40 mi) are added triisopropyl borate (13.56 ml,
58.42 mmole) and 3-fluoro-4-bromotoiuene (10.0 g, 48.69 mmole}. The mixture is cooled
down to -40°C and n-Butylithium {2.5M in hexane) (23.4 ml, 58.42 mmole) is added slowly

{ over 1 h and the mixture is stirred 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 n, 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-fiuoro-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 mmols), 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



-20C before a 2.5M HCI solution (20 m) is added. Wen the m xture reached
-rt, the aqueous layer is extracted with Et OAc(3x50nl), organic extracts are
conbi ned, dried over MSO4 (anhydrous) and evaporated under rgg 007
pressure to give a yellow solid, which is recrystallised fromacetonitrile,
affording the title product. Step 75.2:-2f#reparation of

3-Chl oro-6-(2-fl uoro-4-nethyl -phenyl)- pyridazine To a sol ution of

3, 6-di chl oropyridazine (2.0g, 13.42muvole) in 1, 4-di oxane (20n ) are added
Pd2( dba) &réigfaenga afti wasRBd sad with EfA The fikrde & wabkhed Wit D, dAed oderdi Oxane

(1 M), KF 2.57 g, 44.3 mmol e) and 2-fl uoro-4- net hyl benzeneboroni ¢ acid
(step 31MgS .(B@‘Vg’?"l@??ﬂgevﬁﬂﬁfﬁ ungigrreduced !P'ieﬁﬂ”ﬁit%éwé rawm, sglich yhigh I 20C
for 48 hpyrditdl byedrbmar fgphyugmraﬁflftﬁéﬁﬁ@gdacﬂvarch 2007 -24 through celite
and washed pad 'wi th Et OAc. The filtrate is washed with H2O dried over
MySO4 (anhydrous) and evaporated under reduced pressure to give a brown
solid, which is purified by chromatography, affigeqing the title product.
N=N The follow ng conpounds of fornmula | whereyn Y\is can be prepared in
anal ogy to Exanple 75: Ex. stereo- X R HPLC rt %]I,?rrp. C MtH  chem (mn)
76 (R) Chfe followihghiinipounds obtoPmulda wHebeid ¥0s 328. 3 uor oA ®8Yrefdlted i McOH)
77 (R CH2 4-ethyl phenyl 5.7 +25 148-150 310.2 (0.1% MOH) 78 (R CH2
2-f | uor 02820gy 9 g’@?’ﬁ%éﬁmo 368.2 trifluoromethyl phenyl (0.5% MOH) 79
(R CH2 3,4-0CH20- 5.6 +49 180-182 326.2 phenyl (0.1%

Ex. stereo- | X R HPLC 1t | [a]o”™ mp. °C M+H*
( chem, (min)
76 (R) CH. 4,5-dimethyi-2- 55 +36° 108-110 328.3
fluoro-phenyl (0.1%
MeOH)
77 (R) CH, 4-sthylphenyl 5.7 +25° 148-150 310.2
(0.1%
MeOH)
78 (R) CH, 2-fluoro-5- 6.9 +37° 138-140 368.2
g;:z.l:;'omethyl- (0.5%
MeQH)
79 (R) CH, 3,4-OCH,0- 5.6 +49° 180-182 326.2
phenyl (0.1%
MeOH)
80 {R) CH; 3-methoxy-phenyl | 5.8 +36° 142-144 3122
( (0.1%
MeQH)
81 (R) CH, 2-fluoro-4- 4.4 +28° 118-120 330.3
methoxy-phenyl (0.1%
MeOH)
82 (R) CH, 4- 4.8 +27° 153-155 348.3
gggr?;?methoxy- (0.1%
MeOH)
83 (R) CH, 4-methoxy-phenyl | 5.8 +58° 154-156 312.2
(0.1%
MeOH)




MeOH) 80 (R) CH2 3-nethoxy-phenyl 5.8 +36 142-144 312.2 (0.1% I\/EG—i) 81
(R CH2 2-fluoro-4- 4.4 +28 118-120 330. 3 net hoxy-phenyl (0.1%

(R CH2 4- 4.8 +27 153-155 348. 3 di fl uor onet hoxy- phenyl (0 1%%?;}9053 (R
CH2 4- et hoxy-phenyl 5.8 +58 154-156 312.2 (0.1% Mar'c -25
84 (R) CH2 4-isopropyl- 5.7 +53 164- 166 2324. 29 phenyl (0 1% MeOH) Exanple
85: N=N The follow ng conpounds of fornmula | wherein Y is can be prepared
in analogy to Exanpl e 75. { Ex. stereo-chem X R 85a (R) CH2

3, 4- di nqtgayT- r(ﬁ;‘iy| ? ( g-,égﬁ{epgl met NYE7pNenyk3® SPasdhhs CHZ | 324.29
3- et hyl]- phenyl  85d phehyb- di f | uof o- 4-mi)4jﬁﬁe henyl 85e (R) CH{

2-fluorq-5- netjhyl - ph=ny| 5 (R CH2 3}trifl hoxy- phenyl

MeQOH)

Example 85:
N=N
<\ />
The following compounds of formula t 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¢c (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-phenyt
859 (3R, 4S) bond 2-fluoro-4-methyl-phenyt
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-methyi-phenyl

85! (R) CH, indan-5-y}
85m (R) CH; 2-thienyl
85n (R) CH; 6-tetralinyl
850 (R) CH, 2-naphthyt
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:



859 (3R, 4S) bond 2-fluoro-4-nethyl-phenyl 85h (3S, 4R) bond

-2-fl uoro-4-nmet hyl -phenyl 851 (R) CH2 2,5-difluoro-phenyl 85 (R CH2
4-n-propyl - phenyl 85k (R) CH2 2-chl oro-4-nethyl -phenyl 851 (

i ndan-5-yl 85m (R) CH2 2-thienyl 85n (R) CH2 6-tetralinyl 85 3
2-napht hyl 85p (R) CH2 2-benzot hienyl -285q (R) CH2 3-thienyl 85r (R} CH2
1-napht hyl Exanple 86: Soft Capsul es 5000 soft gelatin capsules, each
conprising as active ingredient 0.05 g of one of the com pounds of fornula
| nmentioned in the precedi ng Exanples, are prepared as follows: 2 March 2007
-26 Conpaosition Active ingredient 250 g Lauroglycol 2 litres Preparation
process: CPAROstiPeri zed active ingredient is suspended in Laurogl ykol O
(propy- IA%ﬂ@engntlaung@ Gattefoss6 S. A, Saint Priest, France) and
ground in a wet pulverizer, ?o produce a particle size of about 1 to 3 pm
0.419 g pevIoElRs! of the RilifBire are then introdu- ced into soft gelatin
capsul es using a capsule-filling machine. | 2 March 2007 -27 Clainms: 1. An

aza-bi cycl oal kyl derivative of formula I 0"Y-R X (1)
Preparation process: The pulverized active ingredient is suspended in Lauroglykol® (propy-

lene glycol laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to
produce a particie size of about 1 to 3 um. 0.419 g portions of the mixture are then introdu-
ced into soft gelatin capsules using a capsule-filling machine.

—



N wherein X is CHZ or a single bond; Y is a group of formula N=EN NN N or
R is a substituted or unsubstituted C5-Cl oaryl or substituted or
unsubstituted hetero-C5- Coaryl, N(R)(R4), or N(R2)(CHR3R4) ;> gardh #0H7RL,
RZ and R3 is independently H, Cl-C4alkyl, or CF3; and R4 is a substituted or
unsubstituted C5-C oaryl or substitutedZr unsubstituted hetero-C5- O oaryl;
in free base or acid addition salt form 2. An aza-bicycloal kyl derivative
of formula | according to claiml wherein X is CHZ or a single bond; Yis a
group of digiel @ NNN NN Nor _CIN, and Ris phenyl, naphthyl,

t et rahydronapht hyl , indanyl, thienyl, benzothienyl, furanyl, benzofuranyl
and i sobenzofuranyl, which in each case can be unsubstituted or nono-, di-

or trisubsiantazaasicyeloakyMiriativiO&form@d | hal ogen, cyano, fornyl, acetyl,
Cl- C3al koxycar bonyl, N, N-di-(Cl-C3al kyl) carbamoyl, phenyl, phenoxy,
met hyl endi oxy, ethyl endi oxy; or Cl-C4al kyl, C2-C4al kenyl, C2-C4al ki nyl or

Cl- C4al koxy, which radicals thenselvgs c be unsubstituted or nono-, di-
or trisubstituted by hal ogen; in fyee e of—&cid addition salt form 3. An
aza- bi cycl oal kyl derivative of for a | according to claim1 whereill Xis
CH2 or a single bond; N

wherein
X is CH; or a single bond;
( Y is a group of formula

R is a substituted or unsubstituted Cs-Ciearyl or substituted or unsubstituted hetero-Cs-
Ciearyl, N(R'YR*, 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-bicycloalky! derivative of formula { according to claim 1 wherein
X is CH; or a single bond;
Y is a group of formula

N=N N
74
\_/ /_f:>_—— 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



Yis agroup of formula NEN NN -CN- or and R is (a) phenyl which is
-unsubstituted or nono-, di- or trisubstituted by halogen, cyano,

met hyl endi oxy, Cl-C4al kyl, which is unsubstituted or nono- ch2¥3;h2007
trisubstituted by hal ogen, or Cl-C4al koxy, which is unsubstlt q6r nono-,
di- or trisubstituted by hal ogen, (b) TRhthyl, indanyl, tetralinyl or (c)
furanyl, benzofuranyl, isobenzofuranyl, benzothlenyl or thienyl, in free
base or acid addition salt form 4. An aza-bicycloal kyl derivative of

formula | aeexésféili eﬁartoowir I, BdtyMee05AIRoxySarbsniHR, NHI- (@, 8 YIP c@BehoylY 1S a
gr oup of fo ik Fc])? Ris (a xehenfﬂ_ﬂv\hl cﬁzls? unsubstltuted or

mono- , Rﬂenﬂ’ PE%R%% matha!gnsyox%r% c¥fano, met hyl endi oxy, 2 March 2007
-29 Cl- C4a| é,ymalwl@tcgameuﬂscpet,mkmym 09'C,BRB%y, whitih-ra8icalk fthé?rh@\ﬁéééén% by

hal ogen, or al kox i,S unsubstltut ed or mono-, di-

trisubsti tLH@HbﬂW'tﬁﬁlobﬁ@ﬁ'o' d-r thisybatitHied bydialq@e f ur any! | benzof ur anyl ,

I sobenzofiyfaRWase @F atiflaBiiba salt fbrinl €€ base or acid addition salt form 5. A
process for the preparation of an aza-bicycl oal kyl derivative of formula I

as defined in claiml, or a salt thereof, which conprises the step of
reacting f AGPAROMBRIGHKyT Q&AUatiFe b forfutd 1 Bcc(drbihg td claim 1 wherein

X is 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,-C,aikyl, which is unsubstituted or mono-, di- or trisubstituted by halogen, or
C-C,alkoxy, which is unsubstituted or mono-, di- or trisubstituted by halogen,
{b) naphthyl, indanyi, 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

X is 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 in claiml1 and z is a |leaving group with a

-compound of formula Il N ~~( (Il'l) HO wherein Xis as defined in claim
1, and recovering the so obtained conmpound of forrmula |I in fr?emp&lezo@g acid
addition salt form 6. The aza-bicycl oal kyl derivative according to any one
of claimse 1 to 4 in free base or pharn®feutically acceptable acid addition

salt form for use as a pharnmaceutical. ( 7. The aza-bicycl oal kyl derivative
according to any one of clainms 1 to 4 in free base or pharmaceutically

accept abl e g3, ik hhich Q8 uRdIbstituRIdBr rhéHo- UdSor thsiRBuRSEEREIbAUN, 3Rd T T eat ment
of psychotic and” neurodegenerative disorders. 8 A i%ar maceut i cal

conposi t i oS Capisexsiwhichis uasubstituied proapRe) diger irigustiwed by balgeey to any one
of clai b)]na:?ﬂtl'gi iogp free base or pharmaceutically acceptable acid addition
sal t fo?ﬁn I dsoci ation with a pharmaceutical carrier or diluent. 9. The

use of arc)dunyl boraadearyl iselsnzotranyd aidiemi ng to any one of clains 1 to 4
in free i,pﬁé@F&rfe &!ﬁd@&&ﬁgd%ﬂfb%_accept able acid addition salt form as a
or the

phar maceut | ca prevention and the treatnment of psychotic and
neur odegenerative disorders. 2 March 2007 -30 10. The use of an

aza- bi cygl i i L.gi i e if I ee
ace or SHaTras i th PlokaBRTR o a2 thgeRRlyiRefutve ol Ryffbich deadinel i
manuf act ur elaigh 1aor asalt tweneais whioh comprisasdhe atepei reasting asampeurnd of foppylerbt i ¢
and neurodegenerative disorders. r 11 . An aza-bicycloal kyl derivative
according to any one of clainms 1 to 4 in free base or pharmaceutically
acceptable acid addition salt foeM-Rfor use in the treatnent or @hevention
of di sease or condition in which a7 nAChR activation plays a role or is
i npki cated. 12. The use of an aza-bicycl oal kyl derivative according to any
one of chheran Y and Rlarenad definedlirasleinon aph arisra deavingogrbliyy wille eeptreouad ati d
addi tion S%anufaoﬁlm as a pharnmaceutical for the

HO

wherein X is as defined in claim 1,
and recovering the so obtained compound of formula | in free base or acid addition salt form.

6. 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 as a pharmaceutical.

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,



treatment or prevention of a disease or condition in which a7 nAChR
activation plays a role or is inplicated. 13. The use of an

aza- bi cycl oal kyl derivative according to any one of clains 1 t?hﬁh%rbdbgee
base or pharmaceutically acceptable acid addition salt form lhe
manuf acture of a medi canent for the pr-é&@ention and/or treatnent of:
psychotic disorders such as schi zophrenia, nmania, depression and anxiety;
and/or. neurodegenerative disorders such as senile denentia, Al zheiner's
di sease; and/or other intellectual inpairnent disorders, such as attention
deficit hyperactivity disorders (ADHD); Parkinson's disease, Huntington's

choi ea, difydte upeptan azabigyclealid dedvalive posardipe do sry eneefdaimsdgpiipdiee
convul Si 0Ngyaed svgﬁmcéuﬁuiwa&o?pggﬁ £003688brY SalFOFR Uop th‘éeme'lL?TantE)tQF‘ééf’a

neur opat hic, postoperative an ammatory pain, phantomli pain,
cogni ti on, meeditament derdhe prayantionanst reatanent ¢finsycholg ang seuisdegentralivear ni ng
deficit, paplgqdlisorders, narcol epsy, nociception, AIDS denentia, senile
denentia, autism tardive dyskinesia, social phobia, pseudodenenti a.

11 . 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 a7 nAChR activation plays a role or is implicated.

12. 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 7 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, for the manufacture of a medicament for
the prevention and/or treatment of:
psychotic disorders such as schizophrenia, mania, depression and anxiety; and/or .
neurcdegenerative disorders such as senile dementia, Alzheimer's disease; and/or
other intellectual impairment disorders, such as attention deficit hyperactivity disorders (ADHD);
Parkinson's disease, Huntington's choiea, amyotrophic lateral sclerosis, multiple sclerosis,
epilepsy, convulsions, Tourecte syndrome, OCD (obsessive compulsive disorder), neuropathic,
postoperative and inflammatory pain, phantom limb pain, cognition, smoking cessation, memory
deficits and dysfunction, learning deficit, panic disorders, narcolepsy, nociception, AIDS
dementia, senile dementia, autism, tardive dyskinesia, social phobia, pseudodementia.



