-1- AZA- Bl CYCLOALKYL ETHERS AND THEI R USE AS ALPHA7- NACHR AGONI STS The

. present invention relates to novel 1-aza-bicycloal kyl derivatives, to
~processes for their production, their use as pharmaceuticals and to
pharmaceutical conpositions conprising them More particularly the present
invention provides in a first aspect, gqconpound of formula | C--\Y-R N (I)
wherein Xis CH2 or a single bond; Y is a group of formula NEN NN W/ -
--/1\] _ AZA-BICYIGLQALK ¥ ETHERS ANDITHEIRUDSE St AUPBATBIAGHR! AGONISESt i t ut ed
or unsubstituted hetero-C5- Coaryl, N(R)(R4), or N(R2) (CHR3R4); each of
R, R2 and R3 is independently H, Cl-C4alkyl, or CF3; R4 is a substituted or
unsubstituted C5-Cloaryl or substituted or unsubstituted hetero-C5- O oaryl;
in free base or acid addition salt form C5-Ci oaryl and hetero-C5-C oaryl as

used hef-ﬂ%eggraséﬂ irﬁ?ﬂﬁ&t@lé%s RAN 851 -g%aﬁgzyél%lw deHEbgi%é! &@bﬁﬁesfesgfc;{ Hepatic,

resi dues optional substitute e more substituents, preferably up
t 0 t hr eepretiptions theinuse as phamaseuticalmanthiogharmacsugical comepsitigs camprging
C’_C4alK¥Lm 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 trifluoronethyl; Cl-C4al koxy, which
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wherein
X is CH; or a single bond,
Y is a group of formula

- - O

R is a substituted or unsubstituted Cs-Cyparyl or substituted or unsubstituted hetero-Cs-
Coaryl, N(R')(R"), or N(R?)(CHR®R?);

each of R', R? and R%is independently H, C,-C,alkyl, or CFy;

R*is a substituted or unsubstituted C5-Cyoaryl or substituted or unsubstituted hetero-Cs-
Cioaryl;

in free base or acid addition salt form.

Cs-Cooaryl 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; C;-C,alkyl,
such as methyl, ethyl or propyl, C,-C,alkenyl, such as vinyl, C,-C,alkinyl, which radicals
themselves can be unsubstituted or substituted by halogen, e.g. diffluoromethy! or
trifluoromethyt; C4-C,alkoxy, which radical itself can be unsubstituted or substituted by
halogen, e.g. triflucromethoxy; formyl, acetyl; C,-Cjalkoxycarbonyl; N,N-di-(C;-Cjaikyt)



car banoyl ; phenyl, phenoxy; or which substituents can be condensed, e.g. to
.a benzo[1, 3] di oxole or 2,3-di hydrobenzo[ 1, 4]dl oxine and/or to a further

het erocyclic ring. Hetero-C5-Cloaryl is an aromatic heterocyclic system
conprising one, two or three hetero atons selected fromN, 0, S e.g. ab
or 7 nmenbered aromatic heterocyclic resiglue optionally condensed, e.g. to 1
or 2 phenyl rings and/or to a further heterocyclic ring. Exanples of

C5-C oaryl or hetero-C5-C oaryl residues as nentioned above include phenyl,

napht hyl , tetrahydronapht hyl such as tetrali n% i ndanyl , thienyl
benzot hi <i¥RamayiirRigpyl, Phanoxy:r whichy subsiityents 588 ke Sendensed. °9‘rt8faerabl Y,
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unsat urated, e. Q. aromatic, residues optionally substituted %one or nore
substit uéﬂﬂtng-CqJQeﬂM itanyaromatio hetaracyciin gysiem enmprisingsarnes veer thresnhaieogen,

eg. F iqttseg%elebted%m floCdab py% 5 dprSFUrﬁQm SredBkdhia fic r;flét&#:){c% r&,ﬁ&ma\/ I, whi ch

radlcal can be unsubsti or su stltute ogen,
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2, 3- di hy draphthyiz tdtdahgtfirdnaphthy sanhibsltettannyd ihdariyh ehienyidiemzotbhienlyl, turanylg.

Het er o- S, .a het er ocyclic system conprising one, two or
three hecsbéf‘ﬁ&b{f%W‘sa'Ede’Pma ?nN, 0, S, e.g. a5 or 7 nenbered aromatic
het erocyclic re5|due optlonally condensed, e.g. to 1 or 2 phenyl ri ngs
and/or t fyr het er oc I|c r | es of C5- or

het er o- "%l Ba;h'Xfl sr%g?l’uk?&d ¢wﬁ@haﬁﬁ%ﬁr@ﬁf?fﬂmﬁ?@ ly ¥u"Mapht hyl ,
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|sobenzofuran |. Acid addition salts are es;lz)em phar maceutical l y
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t he racenihreerheterr esomerselquiad fram N2, $ireeg e of himembeoed aromatic heterocychc
residue optionally condensed, e.g. to 1 or 2 phenyl rings and/or to a further heterocyclic ring.
Examples of Cg-Coaryl or hetero-C;s-Cyparyl 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
l. 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.



-3- In formula | the follow ng significances are preferred i ndependently,

. collectively or in any conbination or sub-conbination, if applicable: (a) X
is CH2; NN (b) Yis \ | (c)Yis (d) Ris 1-isobenzofuranyl or substituted
or unsubstituted phenyl, e.g. nonosubstituted by a chlorine or fluorine in
position 2, 3 or 4, CF3 in position 2 op_3, nethoxy in position 2;
trifluoronmethoxy in position 3; benzo[1l, 3]-dioxole;

2, 3-di hydrobenzo[ 1, 4] - di oxi ne; cyano; or disubstituted, e.g. by a fluorine
in position 2 and 5, 3 and 5 or chlorine in position 2 and fluorine in

posi t i onindorpiiat terfelipwing sigRifisences are prejerreskindenendentlyy selicgivehber inaniul a |
wher ei n i | i 'l LS a group of formula or and Ris
phenyl , %ﬁgﬂ@ﬁ&ﬁ%ﬁgg?%?ﬁgﬂ?@ﬁ%gﬁ%ﬂg¥%a?hdanyI, t hi enyl, benzot hi enyl,
furanyl, benzofuranyl and isobenzofuranyl, which in each case can be
unsubsti%g&@gcg&.nnno-, di- or trisubstituted by hal ogen, cyano, fornyl,
acetyl, ='C3al Koxycar bonyl, N, N-di - (Cl-C3al kyl) carbanoyl, phenyl,

phenoxy, nethyl endN® et hyl endi oxy; or Cl-C4al kyl, C2-C4al kenyl ,

C2- CAal kiphylis , wWhich radicals thensel ves can be unsubstituted
or nono-, di- or bstituted by hal ogen. More preferred are those

aza- bi cycl oal kyl derrvatives of formula | wherein X is CH2 or a single

bond; -4- Y is a/ Hpof formula N=N N N
_ __<! \>___

(c)Yis ,

(d) R is 1-isobenzofuranyl or substituted or unsubstituted phenyl, e.g. monosubstituted by a
chiorine or fluorine in position 2, 3 or 4, CF; in position 2 or 3, methoxy in position 2;
trifiuoromethoxy in 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 | whetein
X is 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

halogen, cyano, formyl, acetyl, C,-Csalkoxycarbonyi, N,N-di-(C+-Csalkyl} carbamoyl, phenyl,
phenoxy, methylendioxy, ethylendioxy; or

Ci-Cialkyl, C2-C,alkenyl, C,-C,alkinyl or C;-Caalkoxy, which radicals themselves can be
unsubstituted or mono-, di- or trisubstituted by halogen. |

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



1? or and Ris (a) phenyl which is unsubstituted or nono-, di- or
.trisubstituted by hal ogen, cyano, nethyl endi oxy, C,-C4alkyl, which is
unsubstituted or nono-, di- or trisubstituted by hal ogen, or C, -C4al koxy,
whi ch is unsubstituted or nono-, di- or trisubstituted by hal ogen, (b)
napht hyl, indanyl, tetralinyl or (c) fuganyl, benzofuranyl, isobenzofuranyl,
benzot hienyl or thienyl, in free base or acid addition salt form Even nore
preferred are those aza-bicycl oal kyl derivatives of fornmula | wherein X is
CH2 or a_single bond; Y is a group of formrula NEN NN Nor and Ris (a)
phenyl wYii¢R areunRfdemeiat uted or nono-, di- or trisubstituted by hal ogen,
cyano, nethyl endi oxy, C, -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 b ogen, ( phthyl, or goWNfuranyl,
in f bas® acid addition
i/ng the pre i nvention al so

+
benzof uranyl, isobe {{(r)an —Or
n
a cdMpound of fornula I, which

salt form -5- In addit o the fo
process gpaprises the step of reacting a conpound of fornula 11 z-Y-R (11);

provi des a process for the production

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, indanyl, tetralinyl or

(¢) 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 formuia

and

N=N / N / N
- O
Ris

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

halogen, cyano, methylendioxy,

Ci-Caalkyl, 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) naphthyt, or

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

in free base or acid addition salt form.



wherein Y and R are as defined above and z is a | eaving group, e.g. F, d

Br, I or OS02CF3, wth a conpound of formula Il N zZX (Ill) HO wherein X
is as defined above for a conmpound of forrmula I, and recovering the so
obt ai ned conmpound of forrmula | in free base or acid addition salt form The
reaction may be carried out in accordapge Wi th standard procedures, for
instance, as illustrated in the Exanples. Conpounds of forrmula Il are known
or may be prepared from correspondi ng known conpounds e.g. as described in

t he Exanpl es in anal o to Coates W, MKill op (1992) Synthesi s
334- 342. wméi!t@arm\ﬁfaseg@rngftg? Rigsgn} inyertier aléqcﬂmv'dem B'i%?ﬁ%ﬁ Rsvéwa prpﬁ'éct'on

compoundgy @éorﬁ&c?dﬁﬁ'ét‘f&rmug I, WhicR pr prbcbmpﬂk%ﬁﬁé%ie’ﬂ) of Yedt¥flg B dhopd @ef | ned

above and Y 1I's -s- , can oduce a process conpr|5|ng the step
of reactarmygadl corrpound of formula IV (IV); CN wherein Y, z and X are as
defined above, wth a conpound of formula VOH RB

z-Y-R (n;

wherein Y and R are as defined above and z is a leaving group, e.g. F, Cl, Br, | or OSO,CF3,

with a compound of formula li

@ (i

wherein X is as defined above for a compound of formula 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

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, McKillop A
(1992) Synthesis 334-342. The compounds of formula Ili are known.

Alternatively, the compounds of formula I’

O«
Y-R
@ﬂ (I')
N\

N

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



OH (V) wherein Ris as defined above for a conpound of fornmula I, and

. recovering the so obtained conmpound of fornmula I' in free base or acid
addition salt form Conpounds of forrmula IV are known or nay be prepared
from correspondi ng known conpounds, e.g. as described in Exanple 17, e.qg.
by reacting conpounds of fornmula Il wgh conpounds of formula Il"; z-Y -CH
(rr*); whereinyY is --(~or and z is as descri bed above. N_-7- Conpounds
of formula V (e.g. unsubstituted or substituted phenyl boronic acids) are

known or may, be prepared from,correspondi ng known conpounds. For instance,
a conpound o T\rrrul a Vl, B\ (VI) wherein R has the neaning as provided
for a co ‘ﬁdo r mul , ca reacted with a trialkyl borate in an
i nert solven ch as {/)enze tol uene, tetrahydrofuran or m xtures thereof
by the addition of bufyl 1ithium at 'a t enperature of between about -78C and

-25 C, e.g. about -40 C, for a period of about 1 hour to 6 hours,
furnishing a conmpound of formula V. rking up the reaction m xtures
accor di ngfn ke Pregduegshia Brasess curPrigng %;grsfefﬂ ation of the conpounds thus
obtained may be carried out in accordance to known procedures. Acid addition
salts may be produced fromthe free bases in known manner, and vice-versa.
Sui t abl efeaeting agempews fdeimla Bf use in accordance with the present
invention include, for exanple, the hydrochloride and the fornate.
Compounds of fornmula | in optically pure formcan be obtained fromthe
corresponding racemates according to well-known procedures, e.§ViHPLC with

chiral matrix. Alternatively, o | Q\Qw_r_% starting materials can be
used. Stereoisoneric mxtures, e g xtur'es“of di astereoners, can be
\

separated into their corres-
N

wherein Y’, z and X are as defined above,

with a compound of formula V

/OH
R—B
AY

wherein R is as defined above for a compound of formula |,
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 1l with

compounds of formula It";

z-Y'-OH (y;

N \ / N
wherein Y' is —</ }- or —<:_>' and z is as described above.
N= —



pondi ng isonmers in a manner known per se by nmeans of suitable separation

nmet hods. Dia- stereoneric mxtures for exanple may be separated into their

i ndi vi dual diastereoners by neans of fractionated crystallization,
chromat ogr aphy, solvent distribution, and simlar pro- cedures. This
separation may take place either at theylevel of a starting conpound or in a
conmpound of forrmula | itself. Enantioners may be separated through the
formati on of dia- stereoneric salts, for exanple by salt formation with an
enanti oner - pure chiral

PG oarePRee AhlosgHia (60 subsistad onsytRttel RharVBRERARdcs Are Raswr © Y

addi ti ongimdybRGHeSared 86, co@@éﬁdrﬂﬁrg%bwﬂ%omgﬁuﬁd%dmfm&tsxtdeo Adompbot®sf of the
startin ounds whi ch should not take part in the reaction nay be

presentqﬁmﬂﬁh hotected formor -8- may be protected for exanple by one or
nore of the protecting groups nentrgqﬁd b pw. The protecting groups are
then wholly or partly renoved according t one of the methods described
there. The protecting groups may al ready be present in precursors and shoul d
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condi t i @y abanid-401a] fdrgerddef abdutdriur edhouns, uhdstdmngla pomdumtdsoﬂ’fbsnula
speci al |vst knows, or can easily establish, which protecting groups are
suitabl & with the reactions mentioned hereinabove and hereinafter. The

protection of such functional groups by protecting groups, the protecting
groups hepsel ves, and their renova actions are described for anple in
ot andar AVPERGRIBE redpR TR te TR pbRB eSS EaA RUcRUSTe e i n
O gani ¢ cehpBusdd this oblafiedthif BS Sarried 8UCIA AcaNdahidto Y@bkn bPotaduies. T. W _
G eene, "Protective Goups in Organic Synthesis”", WIey, New York 1981, in

"The Peptides”; Volume 3 (editors: E. Gross and J Mei enhofer), Academ c

Press, mmartﬁra%ahe\%a\pqré<pr$8§éed frdin Mém&?dasctekn&«rrgmahﬁ&h%u {BeNbRa.
(Methods of organic chémstry), Houben Wy 4th edition, Volunme 15/1, Georg

Thi ene Syitablg gcidadditiog safts tqrme in acaqrdance r@thdmereaﬁ@t ipyentier inglide, for
" Am nosaus@pe, fAeHyHARKIORUR AN formate.

Compounds of formuia | in optically pure form can be obtained from the corresponding
racemates according to well-known procedures, e.g. 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 1 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



(Am no acids, peptides, proteins), Verlag Chem e, Winheim Deerfield Beach,
. and Basel 1982, and in Jochen Lehnmann, "Chem e der Kohl enhydrat e:
Monosacchari de and Derivate" (Chem stry of carbohydrates: npbnosacchari des
and derivatives), Georg Thieme Verlag, Stuttgart 1974. All process steps
descri bed here can be carried out undergknown reaction conditions, pre-
ferably under those specifically nentioned, 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

cat al yst®ay B RERIAIER Pr £5amPle kyroneerrirmelpiol thepratpsing gr OB mea | Relowyn
exchangefg, p%%{&ﬁg@yﬁg}gg %#é an WHOIKABESE fly renfive® sBBBYdRg!tH oh& 8t s rhé&thods

dependi ng on reaction and/or reactants at reduced, normal, or
el evat edgqséﬂwtﬁkﬁtﬁ-e, for exanple in the range from-100C to about 190C,
preferably from about -80C to about 150C, for exanple at -80 to -60C, at
roomtenperature, at - 20 to 40C or at the boiling point of the solvent
used, untherpratectisg bmups maysdready be prasentin premesdry esd shquidhheotast Be fupc-

i at . . b q
o oD ! & o GE0PE R ol SuhisfBodHEhy BHORAR"E R Bl o uner
phar mac eurbiectihd groaps éait Higlyderatthdmadites readils Akt without endésiratitsecondahereaed t o as
t f the i t] hi bi | uabl. h i cal wh
osted 1tpnb Bramena hRRaN Y avosE et EPEIBRE R o B R Al Ca
I n part iexah?le %idee cagmmr:‘s mfallddm]gs h@?@ﬁdl?gbﬂbﬁnﬂﬁ’or{sl and that the?@?g ?dr)]tqﬂiel i ne
recept or agopi sts. In fynctional assa . agents of the
| Dvent | AT BNIBE Ep TRl The TRapalR Kidsas GRaRILestaTBNERPRAREIS | owi ng
tests: ajrodpd ABELItAEIE WithIB@beakBénsrhbhtitinell hateiidbRve andAskdhdir.carri ed out
with a rat pituitary cell line stably expressing the a7 nAChR As a read

out, the calciuminflux upon stinulation of the receptor is used. In this

assay, amRProtetlion GFsuch\ERtibAR RSlidBy prbfe %@PH&&h@br&é&Hb ghoupg about 8.

b) To assess the activity of the agernts of t nvention on the human
neur onaltheipesivess and tiwir remoypirepetions ane desaikpd farexomple ip standa refarencei ng a

human epjdrke!sugh 269! F. W. ReonhigP!Protective Groups in Organic Chemistry”, Plenum Press,
London 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/}, Georg Thieme
Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminosduren, Peptide, Proteine”
(Amino acids, peptides, proteins), Veriag 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 jon exchangers, typicaily 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-



expressing the human a4G32 subtype. In this assay, agents of the invention
. Sshow selectivity for the a7 nAChR subtypes. ¢) To assess the activity of

t he conpounds of the invention on the "ganglionic subtype" and the nuscle
type of nicotinic receptor, simlar functional assays as descri bed under a)
are carried out with a human epitheliag.cell line stably expressing the
human ganglionic subtype or a cell |ine endogenously expressing the human
nmuscl e type of nicotinic receptors. In these assays, agents of the
invention display no or little actjvity on the ganglioni¢ and nuscle type
of ni cotRIAPTEate BRESTRIBSNH tAPERE In ?'?1"‘Pﬁé‘){'ﬁﬁﬁﬂler%ffmrﬁ"@g‘%%dz%Qrgﬁh%'d}'t{f"gati ng
deficit dgﬂBA/Z-nice) described by S. Leonard et al. in Schizophrenia

Bul letin 22, 431-445 (1996), the agents of the invention induce significant
sensory gating at concentrations of about 10 to about 40 M -10- The agents
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psychotic S such as schi zop la, NE Ere55|on and anxiety,
and f or hersinafter esfered torascagentsraf shenipvention, exbibityvaliglla ehamacelogicsbpigperiessuch as

senile QWE‘F 122 ¢ ' . [ t j i mpai r ment
di sorder’s, rs}%%:tgd v a‘% ?@n%'ﬁ acl%faﬁgi gt@%@@a@? fubé{é@éhggéﬁgélg ( ADHD) ;
Par ki nson' s di sease, Huntington's chorea, anyotrophic |lateral sclerosis,

mul tiple sclerosi epil e ._convul sions, Taurett yndro

(obsebs 0 BEEHEE B oB5t SERumeRNE e, 82 R RELUE AN HRL (FRERRY amract or y
pain, plyedisen |inb pain, cognition, snoking cessation, nenory deficits and
dysfunction, learning deficit, panic disorders, narcol epsy, nociception,

Al DS denentia, senile denentia, autism tardive dyskinesia, social phobia,

IOSeUdOdQHWi@nalE@@aﬁé?ﬁfe%ld%ﬁ%soﬂlf\e %}eﬁlﬁﬂﬁsﬁ%ﬁ?ﬁhﬁinlt@at Re7odaoemasation is
docunented in the literature, e.g. in Wang et” al., J.” Not. Chem 275,

5626- 563howp@uthe folaying testsabove i ndi cations the appropriate dosage of the
agents of the invention will, of course, vary depending upon, for exanple,
t he host, the node of adm nistration and the nature and severity of the
condi ti @) Adumgjiohalemsayl farsffiinity ht the dheACKR & cardecboutavitiya @it pithitarp aelt lineul ar

agent of the invention, enpl . . For exanpl.e he ampunt of .acti.ve ent

POoui rod by erHERs A AT KRR, a5 Brerd B e sl M Upe R shtlayd oS

t echni quesrecgpiot lstigednh thRViskay) @genidadt the b ationikhibi pECs, values of about 5 to
about 8.

b) To assess the activity of the agents of the invention on the human neuronal nAChR
4B2, a similar functional assay is carried out using a human epithelial cell line stable
expressing the human o432 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 gangiionic
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 uM.



agent concentration in the blood plasma remains at an acceptable level for a
. therapeutic effect. 1In general, satisfactory results in animals are

i ndicated to be obtained at daily dosages of from about 0.01 to about 20.0
nmg/ kg p.o. In humans, an indicated daily dosage is in the range of from
about 0.7 to about 1400 ng/ day p. o. e.gb_fron1about 50 to 200 ng (70 kg
man), conveniently adm ni stered once or 1n divided doses up to 4 x per day
or in sustained release form Oal dosage forms accordingly suitably
conprise_fromabout 1.75 or 2.0 to about 700 or 1400 of an agent of the
| nvent i omhaagenteaf thetinvention ppa beraferedaispivhfardhepreventionangdeapnen di | uent

carri ﬁéyc‘hﬁﬁ @E%ers@%ﬂ'@sﬁéh%%lgﬁﬂgﬂﬂéhrk' Qéb?e&%ﬁf’éﬁosérﬂébtf%nﬂ%mhe?f the

|nvent|o I NnC I spersi oh, 'an aqueous sol'ution
cont ai ni preventwl amlutraasmagt thxentqdegemaramamnrdensrsualmas aenlbmmaon of e.g.

hyd d 0.1t
T o e oAbt kchsd n off R el gl mpSliEnCokortprs. S Ao dRRR° O
ehg _f r ohygeréctivity &slﬁrnerse(ﬁgach)o Patkintob’s d:spaae s!ﬁmﬁtuagioa stohbfes;, amybiroplgent sdpf
t n n are. .yse resea accordin
toCthe. | Al T8 R’ ab bRty SRyt ete APt 5 1o e gl o
active agmabssive ¢dnnpwsm gisbider), Méirbpaihib Siostearaieamanitannaenpainenpl oyed
for the treat mant t he di sorders nenti oned here nmanner

Lo o Ao OB e SPaN AN, TR RaTSgIon, HAMATE SgioHS 258 dHani, leaming ©

par ent er géfict, parf rﬁédasmem PatddldpRe, fdRicepidn, IANDS GeieRtis YeHild @éHenti, autism,
suspensi ons. har maceut i cal conpositions for separate adm nistration of

t he combiandive 6Y$kmmane¢@al RiwBia; pyeudadernemtian Toe rUéﬁfUB\@S‘ﬁ af &7 PALBB ageristsiat i on,
i.e. a siaghg ﬁb%bﬁ% goc? &d inQRe BRITRG! & “9\ Wtan%%?élt Jt BRI €T, k1 on

partners, acc I nvention can bé a nmanner knomn per
se and aﬁ&&-mwaﬁ)h able for enteral, such as oral or rectal, and
parenteral admnistration to manmals, including man, conprising a
therapeutically effective anount of at |east one pharnacol ogically active
conbi nat Farthpabdwedndicdtions ther appropriatebdosage ohtheaigehts @h thednvemborewill, of course,

e B, OPh AR e PRSI Sl g P B .

f r om abosavefity bf thetcnditionbeiB§ 1@atéd as well as the relative potency of the particular agent of
the invention employed. For example, 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 fo 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 comptising 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.



preferably from about 20 %to about 60 % of the active ingredients.

. Pharmaceutical preparations for the conbination therapy for enteral or
parenteral admnistration are, for exanple, those in unit dosage forns,
such as sugar-coated tablets, tablets, capsules or suppositories, and
furthernore anpoules. If not indicated.,qtherw se, these are prepared in a
manner known per se, for exanple by neans of conventional m xing,

granul ating, sugar- coating, dissolving or |yophilizing processes. It wll
be appreciated that the unit content of a conbination partner contained in
an individual dose of each dosage formneed not in itself constitute an
effectiy i Spar. f d ]

i ni st B ACkora gy e gt R g alaf or i nyéhBHRY e ApiRreERED Sl

t her apeuicticaaggntef frecimbiratimonitit otbér actiedagdnts bemmonlyi emaployed fpthener s may be

adm ni stered sinul t anequsl| r sequentially and in or : .
conmonerieathag 4 BEBAReRios B & pyy wRamalngY ¥ cablEiliiphBAmplE o,
exanpl e thé remnaftihisicts oF cpdules, of paentessliyshr examle i ihatformbf iofectorpsaltidner at | ve
di sease according to the invention may conprise (i) admnistration of the
conbi natquHsE%sf‘ﬁér (a) in free or pharnmaceutically acceptable salt form
and (ii) admnistration of a conbination partner (b) in free or

phar maceuti cal | acceptabl e salt for r’r{ sj nul taneocgsl or ,se%uent jally in
by or deihe Ramdseticy compoaient fa: aepgyalesimiaprdian o drd rRmpibetonpasnerabl y i n
syner gi inidqef thi Rhfifatdtion EDHEd SomBindtior, Ne dRsihyie YRR corfigdsitRnPoNdi ng to
the anmounts described herein. The individual conbination partners can be
adni ni steOMpASHg Rk leastip cambinatioarmanets; aesording tathe imentiensaebeprepa@ddpy or
concur r efnkiindrknofth HeAEs!ad afd MBLE SGRBR BRLABRERSs ofdikl RetdTDaf Lhe term
admi ni stering al so enconpasses the use of a pro-drug of a conbination

part ner parenterabadrainistration/topammals énclusing man.i comppisingrictherapsutinaliy effquiive

I nstant j ' | r.aci : :

rogi mos THALb Sledst ohe B IdRbatF aLREL TR RoR ol il f comBHEn
"adni ni stitranegdr maretphamadenticallyrecteptabla cawied; espegiailyTiuitablef focenterl dosage of

each of ' Lon partners enployed may vary depending on the
parti Culpé?&é%r%pﬁ%l&ﬁg&kgﬁ pharmaceuti cal conposition enpl oyed, the node of

adm ni stration, the condition being treated, the severity of the condition
Dol 19, B o oo B LB P e WBBLE AR g, W N @
preferably from about 20 % 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-
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 (ii) administration of a combination partner (b) in free or pharmaceutically
acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically



adm ni stration and the renal and hepatic function of the patient. A

. physician, clinician or veterinarian of ordinary skill can readily
determ ne and prescribe the effective amount of the single active
ingredients required to prevent, counter or arrest the progress of the
condition. Optimal precision in achleV| g concentration of the active

I ngredients within the range that ylel s 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
provi deseffectiye amoants preteratithin synergistically effectivesamaintare.glipdalyrdasegept or

hor of nbersPE BT leton Smali delihedtio: o RBKHUSLFnl 0L BRRhERT e ke ogen
of the iaunsinibicosd azpawtbly\m diﬂag&rﬁﬁhmstdurmg)gmtdfwrsevmfuﬂmrapphmomueahﬂycnal |y

table djluent t i t
For -+ he dUEH nls omBRIAT foshech b eiherss 19 e BYRIIIF 619 140 CUFRERSsPDha. 7

r ecept Orthéi%da ¥4 bAPdRIgaN 2 cdnibilation pattfer tﬁﬁtl %oﬁaérfﬁ lﬂf[ﬂ:mbrﬂgé bﬂgbmfanagparttn@f t he
i nventi on an arrier ho or e reatnmen a
parti cul %?rsqchdﬁﬁeainﬁﬁﬁ‘t W?@l%ﬂ%&@f@"?ép begindgrstepdasqmbracng 'ﬁ”ﬁ'éé?ﬁ{ IMERr eof

whi ch COdﬂ%frhtﬂl%ﬁeéGBTbﬂélfeTrnﬁ’dtin@Qreﬁﬂné}'ftfaﬂetthé/férﬁ\”Q@kﬂhs‘ﬂinn@ﬂ istB eRtintefprbfed
i nvention. (3 met hod for treating or preventing a disease or condition

in whi chRocRig tha 7 receptor activation plays a role or is inplicated
conprising admnistering to a manmal in need thereof a therapeutically
effective anobunt of an agent of the invention. (4) The use of an agent of
t he i nvelhei affectiva desagerni sachiet he sombinatiorgadnare anployed may vary depending @y

prevent | gﬁ pgﬁ,c@iaﬂbaﬁga&a% rpq,?é}ﬂgl,é%ﬂ@% acp,gggg. Q} E&El ng%cﬁglge e Bg%?pt or

activati i ned above
conpr i smﬂgnmstram thescandition being. ipateh theosevettytdf jheosonidition beingdraated. dthus,

nvent: ahe §dtreb SRl $PRBRB D beredibe Bt el et BofrG R of (o
exanpl e ddetinistrationi andathy rerfal ahe hepaticifondtian of thil paaibn Aphiysicienndisiasareors et
LIO[)LQ 7 vgge(glﬁfarﬁnng or%nnary skiPCan r'esaaii}gde?ermﬁé QR(? H}e'sgralibe the e{‘fegtl\}e {:xvrr(taoti%’lrtn(?ﬂ‘J P L, of an
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 acceptabie 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.



agoni st, e.g. an agent of the invention and a second drug substance, said
- second drug substance being for exanple for use in any of the particular

i ndi cati ons hereinbefore set forth. The follow ng Exanples illustrate the
i nvention. Abbreviations used in the Exanples: AcCEt ethyl acetate aq.
aqueous DEAD di et hyl azodi car boxyl at e_ 4BMF di net hyl f or mami de Et OH et hanol
FC flash chromat ography h hour HV high vacuum MOH McOH RP- HPLC

rever sed- phase high performance |iquid chromatography -14- rt room

t enper at rac. racenate . solution TFA trifluoqroace aci d THE
t EtrrP ahydgbgm‘%‘i)déﬁbﬁﬁ ﬁrgatpeqﬁpéwoj{tppgiﬁhlaf indication ht-:‘lremlgje?ore set forth in alsubject

(rac.)- ?mh@edﬁ\efelouwﬁ@nbsmwuaesmamuq%hﬁga?naﬂr&w& arho@r f aﬁ)agr alcPlie 2. 2] oct ane
A solution of (rac.)-3-quinuclidinol (0.007 nole) in HE under nitrogen

i s treat®@ipi-h sodi um hydri de (60%| n mneral oil; 1. 1 equiv.). After 1 hr
at roomtenperature, a solution of 3-chloro- 6-(4-f| uor o- phenyl ) pyri dazi ne
(1.0 equiv.) in THE (30 nl) is added, and the reaction mxture heated to
refl ux f(&)Aanethed fonireatingaas ereveptinga diseasetns copgitionsin axhighdhernplpbia-drrecenter r esi due

d I m
Foi | oweqHytiof s 2 RF Pl impikabd bolmgiRfly ORHUEASR shaimifihideehetedft )
over anhb&tammcai’(ygaﬁesﬂvarammlbbareagwtbfttbecmfeatlmil evaporated to dryness, and
the residual oil purified by silica gel colum

{4) The use of an agent of the invention for the manufacture of a medicament for the
treatment or prevention of a disease or condition in which the alpha-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 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.

(6) A combination cormnprising 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

aqg. aqueous
DEAD diethylazodicarboxylate
DMF dimethylformamide
EtOH ethanol

FC ftash chromatography
h hour

HV high vacuum

MeOH MeOH

RP-HPLC reversed-phase high performance liquid chromatography



chromat ogr aphy (el uent: ethyl acetate-nethanol-triethylamne (50:10:2) to
.afford (rac.)-3-[6-

(4-fl uorophenyl)-pyridazi n-3-yl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct ane as a
colourless solid. 1HNWR (400 MHz, CDCI3): b =8.00 (m 2H), 7.75 (d, 1 H),
7.17 (m 2H, 7.1 (d, 1 H, 535 (m 1 , 3.5 (m 1H), 2.99-2.83 (m 5H),
2.32 (m iH, 1.98 (m 1H), 1.76-1.68 (M 2H), 1.46 (m IH. N=N The

foll owi ng conpounds of fornmula | wherein Y is can be prepared in analogy to
Exanple 1: Ex. stereo- X RHPLC [a]p np. C (sail) MtH chem it (mn) 2
(3R, 4S) tond phempmﬁmbereﬁ@'eS 143-145 268 (0.1% (no salt) MOH) 3 (3S,4R)
bond pheg% % gt 145-147 268 (0.1% (no salt) MeOH) 4 (S) CH2 phenyl
5.2 -32 128- 13'@ 5% (0.5% (no salt) MeOH) 5 (R) CH2 4-chl oro- phenyl
6.2 +29. éblrl75 1750l@ibn. 2 (0. 1% (no salt) MOH 6 (R) CH2 3-chl oro-phenyl 6.2
+38.5 98- 6% ﬁ %% no salt) MeOH) 7 rac. CH2 2-net hoxy-phenyl 5.5
N A 125-1 312 Yifluornacaligiabid ¢ (R) CH2 4-trifluoronethyl - 7.0 +28 172-175

350.5 pheRAy! ( Otelrdmydrerusml t)

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

A solution of (rac.)-3-quinuclidinot (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 soiution of
3-chioro-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 ethy! acetate (100 ml) and then washed with water (3 x 20 ml), followed by
sodium chioride 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 colouriess solid. 1H-NMR
(400 MHz, CDCl,): 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 | falo” mp. °C {(salt) M+H*
chem. t (min)

2 (3R,48) | bond phenyi 57 -23.5° | 143-145 268
{0.1% | {no salt)
MeOH)

3 (35,4R) | bond phenyl 57 -26.5° | 145-147 268
(0.1% | (no salt)
MeOH)

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




(no

93-195

MOH) 9 (R CH2 2-fluoro-phenyl 5.6 +23.5 110-113 300.2 (0.1% (no salt)
MeOH) 10 (R) CH2 2-chloro-phenyt 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) 12 (R) CH2 3-fluoro-phenyl 5.5 +31.50 118-121 300.2 (0.1% (no salt)
MeOH) 13 (R) CH2 3,4-dichloro- 7.3 +2945.173-175 350.2 phenyl (0.1%
salt) MeOH) 14 (R CH2 3-trifluoronethyl- 6.9 +23.0 112-115 350.3 phenyl
(0.1% (no salt) MeOH) 15 (R) CH2 3,5-dichloro- 7.3 +31.0 127-130 350.2
phenyl ( 1% (na salt) NeOH) 16 (R) CH? 1-1 sobenzof anyl 6.8 +29 0 1
(no 321138 (0.1%salt) MeQH) -16- Exangle 17:|¥e@pbalation of
(rac.) - §s(5-PieAyT - pyEim di Ti-chiore-phenyi- 1- A Ol 126 O[ £754175] OCL angyg 2
{0.1% | {no sait)
MeCOH)
6 (R) CH; 3-chloro-phenyl 6.2 +38.5° | 98-100 316.2
{0.1% | (no salt)
MeOH)
7 rac. CH, 2-methoxy-phenyl | 5.5 N/A 125-128 3124
(no salt)
B (R) CH. 4-trifluoromethyl- | 7.0 +28 | 172-175 3505
phenyl (0.1% | (no salt)
MeOH})
9 (R) CH;, 2-fluoro-phenyl 5.6 +235° [ 110-113 300.2
(0.1% | (nosalt)
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% | (nosalt)
MeOH)
12 (R) CH; 3-fluoro-pheny! 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) CHs B-trifiucromathyl- | 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 a50.2
phenyl {0.1% {no salt)
MeOH)
18 (R) CH, 1-isobenzofuranyl | 6.8 +28.0 193-195° (no 321.38
(0.1% | salt)
MeOH)




5- Br ono- 2- hydr oxy- pyri m di ne (400 ng, 2.29 mol), (rac.)-3-quinuclidinol
(432 ng, 3.36 mmol) and triphenyl phosphine (890 ng, 3.40 Mol ) are
dissolved in THE (25 m). After stirring for 10" at -10C, a solution of
DEAD (522 |, 3.36 mmol) in THE (20 nl) is added dropw se. The reaction
mxture is allowed to warmto rt and |s16$t|rred for 16h at it The reaction
m xture is evaporated to give an orange sem -solid (2.50 g), which is
triturated with AcOEt and filtered to give
(rac.)-3-(5-bromo-pyrimdin-2-yloxy)-1-aza-bicyclo[2.2.2]-octane as a white
sol i d. TEearmplet t7ZtPeeparation iof i{ cu.)B3-(S-Phémyilpytmidio-2-yloxyphaza- AcOEVMEOH 9: 1,

th 70:27: 3

(rgg ) - SEES@%MF@?“% di n- )2 yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] octane (150 ng,

0h53 hmTDS}arorﬁl i dhmycpwgum l(lhdoﬁrﬁ ,rngl (me))e quitliclidihol 4432 kigy Bg&gn)(/IZZS
osphi ne adi.um a i.ssol v oue

o, 5. 1 2R TieheryEBBRRIAES (300 /E0ch e g B s, (2

m xture, stwgbr he éleabe@' @ﬁonut%?ﬁ;ffmﬁwm 143,96 ninest) .hmv-ni @0 rnmL.sl ddded

filtered over celite; the tol uene I s separated and ed with brine.
The aq. trapwise. ‘aln@raa@u@xmrmwﬁaw\m tm@ﬂn toﬂrﬁé’idd%ﬁwfﬁbf@f deyakt.cTheext ract s

e dri eﬁel gilsrl mWﬁ%%Ja%ﬁa‘?%cﬁfB G8' ah BF‘anPb' gfng&agé% pﬂﬁn@ﬁ f’s%fu??t%\éﬁtha

ght ye IS purl |ca gel uents:
Ac OEVI\/E OhtcQEland filtered tag@ e O-BNEDLBome-pRrimigin- Qﬁkogy)v‘ea& biayala2 2R ]iastamei ash

till ' s ter £ £atEan. d RP- HPLC

(PhenonenaiiEall 3o iR eiiidy by o HEEG4. Alfbiek, FREMOR S0 Fod b o ;

20") to gcQEVMe@H)NBa 7 6:23 13 nlrac. p+( S-BramorpPrimidond-ylokylat-aza-bicyclo[2.2.2)octane

bi cycl o[a a 2@% s r|‘ts formate ?%#t; 5|PhC [t grri ?3 5 4'hr|T_Rll_C: 108- 114;
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to give 2-chl oro-5- pyrlm di ne.
second punflcatlon is one by RP-HPLC (Phenomenex RP18 column, gradient 0.08% aq.
HCOQH/CH;CN 95:5 - CH3CN in 20') to give {rac)-3-(5-phenyl-pyrimidin-2-yloxy)-1-aza-

bicyclo[2.2.2)octane as its formate salt; HPLC 1t {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-chloro-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 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 AcOEVcyclohexane 1:9) to give 2-chloro-5-phenyl-pyrimidine.
(A)-3-quinuclidinol {478 mg, 3.76 mmol) is added 1o a suspension of NaH (164 mg of a 60%
dispersion in minerat oil, 4.09 mmol) in DMF (10 mi). The mixture is stirred for 1h at rt. 2-



(R -3-quinuclidinol (478 ng, 3.76 mvl) is added to a suspension of NaH (164
.mg of a 60% dispersionin mneral oil, 4.09 mol) in DV (10 ml). The

m xture is stirred for ihat It. 2 -17- Chl oro-5-phenyl -pyrimdine (177 ny,
0.93 Mol ) is added and the m xture is heated for 3.5 h at 90C. The
reaction mxture is diluted with tolueng, and washed with 1 Mag. NaCH
solution and brine. The aq. layers are re-extracted with toluene (3x). The
conbi ned organic extracts are dried over MgSO4 and filtered. The filtrate
is evaporated to give a yellow solid (310 ng), which is purified by FC
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300. 2 (H@omi t))oaé%r@qt HG@@H&MNBOQBH@W' %cﬁlm@nr{lﬁ@) tb@v@(m Qgs (no salt)
22 rac. - di chl or o- pheny 6 /A 182-184 350. HSF’LCI)K rac. CHz

2, 4-di CWT@PML%@H‘}'P ZyioA- W‘A"Q&Gﬁq[% 2@5gctane @pp i H!aiﬁ Salf (min). 5.4;

mp °C: 108-110; [a]p" +8.6 (1.03, MeOH), M+H"* 282.2,
N
)
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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) (sal)
19 (S CH, phenyl 5.6 £31.0° 126-129 | 282.2
{0.95% | (no salt)
MeOH)

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

21 rac. CH, 3-chloro-phenyl 6.6 N/A 163-1865 316.2
(no salt)

22 rac. CHy 3,4-dichloro-phenyl 3.6 N/A 182-184 | 350.1
(no salt)

23 rac. CH, 2,4-dichloro-phenyl 38 IN/A N/A (oil) 350.1
(HCI salf)

24 rac. CH, 3,5-dichloro-phenyl 3.7 PIIA 183-184 350.1
(no sait)

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

26 rac. - | CH, 3-trifluoromethyl-phenyt | 3.5 N/A 158-159 350.2
(no sait)

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




24 rac.

. 3-cyano- phenyl

CHz 3, 5-di chl or o- phenyl
3.5 /A 189 307.2

3-trifluoromethyl -phenyl

benzo[ 1, 31di oxol - 5-yi
2-f1 uor o- phenyl

5.7 d nd 300.2

3,5-bis-tifluoro-nethyl-

phenyl

3.7 /A 183-184 350.1
(no salt) 26 rac.
3.5 /A 158-159 350.2
5.9 /A nd 326.2 -18 (no salt) 28 (R CH2
(no sal{g.29 rac.
7.6 /A nd 418.

CHZ

CHz

(no salt) 27 rac.

(no salt) 25 rac.

CHZ

(no salt) 30 (R CHz

2-chl oro-phenyl 3.4 29.6 nd 316.2 (0.50% (no salt) EtOH 31 (R CHz
3-chlorgzphenyt 3.4 d 160-163 316.2 (no salt) 32 (R) thi gphen-2-0
nd 288.1{ (nq salt) 133 (R)| CHZ naphthalen-1-yl 6.B d pdABGQS?EL(IpmgaIt
benzof ub 25 2.1 6. 0 | Saks g5 TP E5S 2 (o B % (nECsal )| MEaH) F R
t hi opheh-3-y1 5.3 26.2 167 174 288.1 (0.9p% (no balt) | (nosal)
29 rac. CH, 3,5-bis-trifluoro-methyl- | 7.6 IN/A nd 418.2
phenyl (no salt)
30 (R) CH, 2-chloro-phenyt 34 129.6° nd 316.2
{0.50% | (no salt)
EtOH)
31 (R CH, 3-chioro-phenyl 3.4 nd 160-163 316.2
(no salt)
32 (R CH, thiophen-2-yi 52 nd nd 288.1
(no sait)
33 (F) CH; naphthalen-1-yi 6.8 nd nd 332.2
(no salt)
34 rac. CH, 4-chloro-phenyl 3.5 /A 170-173 316.2
(no salt)
35 (R CHs benzofuran-2-yl 6.9 33.8° 183-186 322.2
(0.97% | {no salt)
MeOH)
36 (A CH;, thiophen-3-yt 5.3 +26.2° 167-174 | 288.1
(0.98% | (no salt)
MeOH)
37 (R CH, naphthalen-2-yl 7.0 h-27.0° 170-190 3322
(0.1% {no salt)
MeOH)
38 (A) CH, 2,3-dichloro-phenyl 6.9 hd nd 350.1
{no salt)
39 (R CH, 2,3-difluoro-phenyl 33 33.7° 135-136 318.2
(0.5% {no salt)
MeOH)
40 rac CH, 2-methoxy-phenyl 3.4 N/A 160-163 312.2
(no salt)
A (R) CH, 2,6-dichioro-phenyl nd nd nd 350
{no salt)
42 {R) CH, 3-fluoro-phenyl nd nd nd 300
(no salt)

CHz

5.2 d

CH2



MeOH) 37 (R CH2 naphthalen-2-yl 7.0 27.0 170-190 332.2 (0.1% (no salt)
.MOH) 38 (R CH2 2,3-dichloro-phenyl 6.9 d nd 350.1 (no salt) 39 (R CH2
2,3-di fluoro-phenyl 3.3 33.7 135-136 318.2 (0.5% (no salt) MeOH) 40 rac
CH2 2- et hoxy-phenyl 3.4 WA 160-163 312.2 (no salt) 41 (R CH2

2, 6-di chioro-phenyl nd d nd 350 (no sakg)l 42 (R CH2 3-fluoro-phenyl nd d
nd 300 (no salt) -19- 43 (R) CH2 furan-3-yl nd d nd 272 (no salt) 44 (R
CH2 furan-2-yi 3.2 d nd 272.2 (no salt) 45 (R} CH2 2,5-difluoro-phenyl 4.1
24.7 nd 3183 (0 525% (no salt) MOH) 46 (R) CH2 2 5-dichloro-phenyl 5 3

19.9 nd [480. 2 (R0. 5250k no| BEAntIViNeOH) 47 |MR) CHPA2-tri{ Pdior omet|RY2 - pHenyl
3.5 d 147-207 350.2 { (no SF' t) 48 (R} CH2 ¢-tolyl|4.4 d B@Tc&én)ZQq. 2
44 (R) CH, furan-2-yi 3.2 nd nd 272.2
(no salt)
45 (R) CH, 2,5-difluoro-pheny! 4.1 1+-24.7° nd 318.3
(0.525% { {no salf)
MeOH)
46 (R CH, 2,5-dichloro-phenyl 53 +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-tolyt 44 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 28.6° 158-164 | 296.2
{0.54% | (no salt)
MeOH)
51 {R) CH, 5-fluoro-2-methoxy- 4.5 +25.5° 115-118 330.2
phenyl {0.55% | {no salt)
MeQH)
52 (A CH, 2-fluoro-4-methyl- 49 4+30.2° 130-132 314.2
phenyl (0.54% | (no satt}
MeOH)
53 (R) CH, 2-fluore-5-methyl- 48 +30.3° 135-145 314.2
pheny! (0.53% | (no salt)
MeOH)
54 (R CH; 3,4-dimethyl-phenyl 35 H31.5° 154-156 310.2
{0.50% | {no salt)
MeOH)




(no salt) 49 (R CH2 mtolyl 3.4 33.1 139-140 296.2 (0.52% (no salt) MOH)

.50 (R) CH2 p-tolyl 4.7 28.6 158-164 296.2 (0.54% (no salt) MOH) 51 (R
CH2 5-fluoro-2-methoxy- 4.5 25.5 115-118 330.2 phenyl (0.55% (no salt)

MeOH) 52 (R) CH2 2-fluoro-4-nethyl- 4.9 30.2 130-132 314.2 phenyl (0.54%

(no salt) MOH) 53 (R) CH2 2-fluoro-5-gpthyl- 4.8 30.3 135-145 314.2

phenyl (0.53% (no salt) MOH) 54 (R CH2 3, 4-di net hyl -phenyl 3.5 31.5

154-156 310.2 (0.50% (no salt) MeOH) -20- 55 (R) CH2 2-chloro-4-nethyl- 3.5

29.6 114-116.330.0 enyl (0 520 e
2-f | uor p5%- matlAy| - 3ClHend |Devorsd-metyt2 Hopde phen?®€ (o' 14d16) FPAR) | o2
2- chl or p- 5- net hyl - 3.5 nd |0, 3 phenyl} (no saj ©)52% | (no salt)
| MeOH)
58 (M - |single | 2-fluorc-4-methyl- 3.4 nd 126-130 300.2
bond phenyl R (no salt)
57 (R CHs 2-chloro-5-methyl- 3.5 nd nd 330.3
phenyt {no salt)

Example 58: Preparation of (A)-3-(6-p-Tolyl-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane
Bromine (18.0 ml, 353.7 mmol) is slowly added to a soin. of 2-amino-5-chioropyridine (15.0
g, 116.7 mmol) in 47% aq. HBr (75.0 ml) at —10°C. An ag. soln. of NaNO, (28.1 g, 407.3
mmol) is slowly added. The mixture is stirred for 1h at —10 to =5°C, then for 1h at 5°C. The
mixture is neutralised with 5M ag. NaOH soln. maintaining the temperature below 25°C. The
precipitate is filtered and recrystallized from pentane to give 2-bromo-5-chloropyridine.
2-Bromo-5-chloropyridine (5.0 g, 26.0 mmol)}, p-tolylboronic acid (4.0 g, 29.4 mmol) and
tetrakis(triphenylphosphine)palladium (1.44 g, 1.2 mmol) are dissolved in toluene:EtOH 8:1
{1375 mi). A 2M aq. Na,COQj3 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 ag. layers are extracted with AcOEtL. 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.
(R)-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 (30 ml). The mixture is stirred for 1 h at rt.
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 ag. NaOH soln.
and brine, The aqg. 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 AcOEYMeOH/NEt; 87:10:3) and recrystallized
from CH3CN to give (R)-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-bicycio[2.2.2]Joctane; mp °C: 110-
112; [a)" = +21.2° (0.50, MeOH), M+H" 295.2,



Exanpl e 58: Preparation of

. (R -3-(6-p-Tolyl -pyridin-3-yl oxy)-1-aza-bicyclo[2.2.2]octane Bromne (18.0
m, 353.7 mol) is slowy added to a soln. of 2-am no-5-chloropyridine (15.0
g, 116.7 mml) in 47%aq. HBr (75.0 m) at -10C. An aqg, soln. of NaNO2 (28.1
g, 407.3 mol) is slowy added. The mpxture is stirred for 1 h at -10 to
-5C, then for 1 h at 5C. The mxture is neutralised with 5Maqg. NaCH soln.
mai ntai ning the tenperature bel ow 25C. The precipitate is filtered and
recrystallized frompentane to give 2-brono-5-chl oropyridine.

2- Brono-5-chloropyridine (5.0 g, 26.0 nmol), p-dolyl [ .
29.4 mol) and tetrakis(triphenyl phosphine) pal | &t A4Rg, 1.2 mmol ) are
di ssol v i,n. taol uene; Et 21 375 m) ., aqg. solp, (62.5 mM) is
added | o erBleviag BRBROTE of fmulatMr s hEY O Ped ot 00Ctor 24 h.
cooled tqQ rt Nfiltered over celite. The toluene layer is separated and
washed wi /i ne\ TEE aqg. layers are extracted with AcOEt. The conbi ned
organic xtracts/are dried over MgSO4 and filtered. The filtrate is
evaporated to give a brawbe prparbd intanalogy to Pxamngdle 88: by FC (silica gel,

el uent toluene) to give 5-chloro-2-p-tolyl-pyridine. (R)-3-Quinuclidinol

(2.97 g, 23.4 mol) is added to a suspension of NaH (0.96 g of a 60%
di sper JIixn| sl@drddt W& al | By, 22. 8 o apgt) . The mp.XT urfgwdre Jstirred
for 1 Il atjehem. p- Chl pro-2-p-tolyl-pyridin 100 g, 19.6,,&30“} is added and
the mijturg is heated{for 135 h ~at]135C. he rleaction mjx P ifs diljut ed
with tdl uehe and|washfd with 1 M ag]l NaOH E@H.| and brire. The |agq. llayers
are re-[S8TT &I cO[ WL T} TLOr UERE— 3X) - Cong AT gant € eldaaCliSgiarle dried
over MJSO4|and fiLItEer b T fN tratgﬂb;ﬁ!sﬂ elaporjated to gilve a brlown di|
which ils purified by FOTN1ich ge|, eluehts: |ACCEt, then(”%ﬁ*_Lrl\/EO-VNEtS
87:10:3) and rectystallized om CH3CN tof gi ve
(R) -'3- (6= ol ¥| din-3-v| nyy7\_-J L aza-bikvel 2.2 2] octjane; m C 2:510-
112; [4F8" [ #4221 g‘*eo 50, MY MHPhesds b4 A1+be) (F0% vé-lol I| Rl
conpounds of forfula pre \A-R is of OJMeOH can [go gaiegar ed fi n
anal og} t oj Exanpl e 58 sfeo- X -OY-| R HRLC (o] o nﬂ MrH | cherh it C
(salt)
61 | (A) CHy |\ J N phenyi (42 [-19.1 226-236 | 281.2
o \ {0.5% (HCI
— MeOH) salt)
62 | (A) CH: |\ N 3- 37 |nd nd 3492
0 78\ trifluoro- (no sat)
_ methyl- s
phenyl
63 | (A CH, \ / l\{ 2- 3.3 -18.7 nd 315.2
chloro- o
0 . phenyl (0.5% (HCI
MeOH) salt)
64 [ (A CHy |\ N thiophen | 43 | nd 220-237 { 287.2
o / \ -2-yl (phos-
— phate
salt)
65 | (A CH, \ / N o-tolyl nd -22.0 200-250 | 295.2
O \ (0.5% (HCI
— MeOH) salt)
66 | (R) CHy |\ J N m-tolyi [ 3.2 |-11.2 204-211 | 295.2
O \ (0.5% (phos-
— MeOH) phate
salt)




(mn) 59 rac. CH2 \O\ phenyl 6.8 NVA 75-80 281.2 (no salt) 60 (R CH2 N

. phenyl 5.4 +34.6 (1.0% 78-81 281.2 O~ ~ MeOH) (no salt) 61 (R CH2 O/ \

phenyl 4.2 -19.1 228.236 281.2 (0.5% (HCI MOH) salt) 62 (R CH2 N 3- 3.7

nd nd 349.2 Otrifluoro- (no salt) nethyl- phenyl 63 (R} CH2 N 2- 3.3

-18.7 nd 315.2 O chloro- (0.5% (HO pkenyl MeOH) salt) 64 (R) CH2 N

t hi ophen 4.3 nd 220-237 2872 O -C\ -2-N (phos phate salt) 65 (RR) CH2 O
\ o-tolyl nd -22.0 200-250 295.2 (0.5% (HC( MeOH) salt) 66 (f~ CH2 O\

Mt 0l Y| pBrdmedl g2 941—10'&’) (L—5%-(phos A’p-&l)—p-h-a-t—g—s-a%;} 27 (R)
CH2 N 2,65_ éH)l nd Gl BO‘Q 2.'3' 3.1 nd nd 309.2
4 \ dimethyl (no salt)
_— -phenyl
68 | (R CHy [\ N 4-ethyl- |34 |nd 178-200 | 309.3
7N\ phenyl
0 {phosph
— ate salt)
68 | (R) CH, \ / 3.4 3.3 nd nd 308.2
\ dimethyl
0] . -phenyt {no salt)
70 | (A CHy |\ N 2- 35 | +13.0 94-99 | 328.0
0 7\ chioro- (0.52% |
4 .52% (no salt)
methyl- MeCOH)
phenyl
71 { (A) singl \ N p-toiyt 3.0 nd 125-127 | 281.0
N O 2 (no séh)
bond _
72 | (A CH: | \ y N 1- 34 |nd 146-151 | 331.0
0O \ naphthyl (no salt)
73 | (A CH, \ J N 2- 3.5 nd nd 331.0
0 N\ naphthyl (no salt)
74 (A [CH: |\ v N 2- 34 |nd nd 329.3
o) \ cszt-ﬂoro- (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): O to Smin:
A:B 100:0 to 80:20, 5 to 10 min: 80:20 to 0:100, flow 3.0 mi/min.

for Examples 22-26: Column Waters Xterra MS C18, 50x2.1 mm, 2.5 pM. Gradient
(A:{H-0+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.



di met hyl
. Phenyl (

(no salt) 70 (R) CH2 N 2- 3.5 +13.0 94-99 329.0 O chl oro-

(no salt) -phenyl 68 (R) CH2 N 4-ethyl- 3.4 nd 178-200 309.3 O

phosph ate salt) 69 (R) CH2 3,4- 3.3 nd 309.2 dinethyl -phenyl
(0.52% (no salt)

4 nethyl- McOH) phenyl 71 (R) sing) ON p-tolyl 3.0 rid 125-127 281.0

bond (no salt) 72 (R) CH2 N 1- 3.4 nd 146-151 331.0 O napht hyl
(RN CH2 N 2- 3.5 nd nd 331..0 O\ naphthyl

nd 329.3 O chloro- (no salt) 5- nethyl- phenyl HPLC conditions: for
Exanpl es

or

Ki ng

107 Blamels 30, T8, 40,87 % 24 Sy e et B ERRP R il oy - o

e

to 5m n: 3 g\aM18RadRerit PAFRCHD.024TRPAL B:(OHICNB0.02% TFA} R 016 @, miht A So:0 td / i n.

10:90; 3 to 8 min: 10:90, 8 to @ min: 10:90 to 90:10, 9 to 15 min: 90:10, flow 0.35 mi/min.

Example 75: Preparation of R-3-(6-(2-fluoro-4-methyl-phenyl)-pyridazin-3-yloxy)-1-aza-
bicyclof2.2.2]octane

A solution of (R)-{-)-3-quinuclidinol (0.742g, 5.84mmol) in dry DMF (5ml) is added slowly to a
suspension of sodium hydride (60% in mineral oil, 0.234g, 5.84mmol) in DMF (5ml) and
stirred at 50°C for 2 h. The reaction mixturs is cooled down to rt and a solution of 3-chloro-6-
(2-fluoro-4-methyl-phenyl)-pyridazine (1.05g, 4.49mmol) in DMF (10ml) is added. The
resulting reaction mixture is stirred for 24 h, quenched by the addition of H,O and
evaporated in high vac to give a orangse residue. To the residue is added H,O (100ml) and
extracted with EtOAc (3 x 50ml).The organic extracts are combined, washed with H,O
(100mi), dried over MgSO, (anhydrous) and evaporated under reduced pressure to give a
yellow solid, which is purified by chromatography, affording the title product, HPLC rt (min):
4.7; mp °C: 128-130; [a]p" = +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 ml) are added triisopropyl borate (13.56 ml,
58.42 mmole) and 3-fluoro-4-bromotoluene (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 mi) is added. When the mixture reached rt, the
aqueous layer is extracted with EtOAc(3x50mi), organic extracts are combined, dried over
MgSQO, (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 3,8-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 mi), KF
{2.57 g, 44.3 mmole) and 2-fiuoro-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

(n

(no salt) 73
(no salt) 74 (R CH2 N 2- 3.4 nd



for Exanples 22-26: Columm Waters Xterra M5 C18, 50x2.1 mm 2.5 M G adient
(A {H20+0. 02%'FA}, B: {CH3CN+0. 02%FA}): O to 2 mn: A'B 90:10 to 5:95; 2 to
4 mn: 5:95 4to55mnb5:95to 10:90, 5.5 to 6 mn: 10:90 to 90:10, 6 to
7 mn: 90:10, flow 0.35 m/mn. -23- for Exanples 30, 31, 34, 39, 40, 47,
54-74: Colum Waters Xterra M5 C18, 150%g2.1 mm 3.5 M G adient

(A {H20+0. 0290 FA}, B: {CH3CN+0. 02%FA}): O to 3 min: A'B 90:10 to 10:90; 3
to 8 min: 10:90, 8 to 9 min: 10:90 to 90:10,9 to 15 mn: 90:10, flow 0.35

mM/mn. Exanple 75: Preparatjon of . . . .

R 3- (6. ( rpvalbeeiteancowRgiiectsiactth E\RAG Ths filkats iswepsd with 14O, dried over

bi cycl of Wg%d,gé‘ﬂ{y@ﬂﬂl af@ bVapdatedunliéd refindedprasduts' & Givk B Brovitsolitl Which is
5.84mmol ) ip dry 'DVF (5ml) is added slowy to a suspension of sodium

hydri de Petferdihy chreraategrapihy, affprding dne WBleguadeaty in DVF (5ml) and stirred at
50C for 2 h. The reaction mxture is cooled down to rt and a sol ution of
3-chl oro-6- (2-fluoro-4-nethyl-phenyl)-pyridazine (1.05g, 4.49mol) in DW
(10m) is added. The resulting reaction m xtureNT® stirred for 24 h,
guenched by the addition of H20 and evapor in by vac to give a orange
residue. _To the residue is added H20 (100m ) an e/tracted wth EtOQAc (3 X
50nt) . Théhefilawing cextronpes obfogmelaiwhaeal Yigished Wit h H2ocan beormparedini ed

over MygS nd evapor ated under reduced pressure to give a

yel | ow s%?'g% i%jg:uri fied by chromat ography, affording the title
product, HPLC rt (min): 4.7, np C 128-130; [a]D'" = +37 (0.1 % MeOH). Step

75.1: Preparett of WWW ~c—Fo =xtyure of
t ol uenej (160 *%nc )q'HE (PO M) are adaer tri[| §opro%§ircborate (15 56 m,
58. 42 npol e) hd ' 3- 1 uor o- k- br onot ol uer é""(‘)lo. 0 g, 4B.69 mol e)]. The M xture
is cool pee doWMR)T 0 {BH, anfa,Baimeil-2-1 N[ &8 ( 2. [oMder N f08a1168) ( 29 d0d1s . | 58. 42
mol e) |s addgd slovuy OVEfluoio-pheapnd t he m xt u(rqo/is stirred fgr an
addi ti opal hogr whi lle the tenperature ils held Qc'% _hoc. The adet one/ dry i ce
bath is|renmoved and]the refaction mxtune is aMedddl to warmtq -20Q before
a 2. 5M Fg—sor oG 7 ited et 1 —egached33b7the
aqueous| | ayer {FQ exraéted wbtpﬂﬂﬁt&c(ix Om),+org ni ¢ extractls are “
conbi ned, dripd overL MySQ4 (anhydrous) and ev8p# at ed under rleduced
pressure to gjve a Yellow/[solid, which}is MeOH)
78 (R) CH, ‘2-fluoro-5- 6.9 +37° 138-140 368.2
trifluoromethyl- °
pheny! (0.5%
MeQH)
79 (R) CH; 3,4-OCH,0- 5.6 +49° 180-182 328.2
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
difluoromethoxy- o
phenyl (0-1%
MeOH)
83 R) CH, 4-methoxy-phenyl | 5.8 +58° 154-156 3122
(0.1%
MeQH)




recrystallised fromacetonitrile, affording the title product. Step 75.2:
_Preparation of 3-Chloro-6-(2-fluoro-4-nethyl-phenyl)- pyridazine To a
solution of 3,6-dichloropyridazine (2.0g, 13.42nmmole) in 1, 4-di oxane (20m)
are added Pd2(dba)3 (0.21 g, 0.2 nmmole), P('Bu)3 (0.122 g, 0.6 mmole) in
1,4-dioxane (1 m), KF (2.57 g, 44.3 mpple) and
2-fluoro-4-net hyl benzeneboronic acid (step 31.1, 2.68 g, 17.45 nmmole). The

resulting mxture is heated at 120C for 48 h. The reaction m xture is
filtered—e—24athrough—-celi anmnehm aad gt h Ao he- IH_i-v‘:i is

washed WB4h HR&Y drijddovef "sRy (ankmuéf?g?\d P2 13$at ed |38 }educed
pressure¢ to gfve a Qrown sp? whi ch lis purli{Bitd |py chromat gr aphy
N

affordi pg the|titl e |product. NEN The flol | ow nge, ounds of flornul g |
whereinlLY is_¢an belpreparied in analogy to ﬁxarmlp 75 Ex__stlereq- R HPLC
rt (alD np. C MrH chem (nin) 76 (R) CH2 4,5- di et hyl -2- 5.5 +36 108-110
328. 3 fgg%ﬁ)ﬁiﬁ[\)g nyl (0.1% MeOH) 77 (R) CH2 4-ethyl phenyl 5.7 +25 148- 150
310.2 (0. 78 (R} CH2 2-fluoro-5- 6.9 +37 138-140 368.2
trifluoromethyl- (0.5% phenyl MeOH) 79 (R) CH2 3,4-0CH20O- 5.6 +49 180-182

326.2 phenyl (0.1% MOH) 80 (R CH2 3-net hoxy-'@_l_nwyl 5.8 +36 142-144 312.2

nWa

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-triflucromethoxy-phenyl
85¢g (3R, 4S) bond 2-fluoro-4-methyl-pheny!
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; B-tetralinyl

850 (R) CH; 2-naphthyl

85p (R) CH; 2-benzothieny!

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:



(0.1% MeOH) 81 (R} CH2 2-fluoro-4- 4.4 +28 118-120 330.3 net hoxy- phenyl
(0.1% MOH) 82 (R CH2 4- 4.8 +27 153-155 348.3 difluoromet hoxy- (0.1%
phenyl McCH) 83 (R) CH2 4-net hoxy-phenyl 5.8 +58 154-156 312.2- (0.1%
MeOH) -25 164-166 324.29 84 (R) CH2 4-isopropyl- 5.7 +530 phenyl (0.1%
MeOH) Exanple 85: N=N The follow ng cegpounds of fornula |I wherein Y is
can be prepared in analogy to Exanple 75: Ex. stereo-chem X R 85a (R) CH2
3, 4-di net hyl - phenyl 85b (R) CH2 4-nethyl -phenyl 85c (R) CH2

3-net hyl -phenyl 85d (R) CH2 2,5-ditluoro-4-nethyl-phenyl 85e (R) CH2
2-fluoro-5-nethyl -phenyl 85f (R) CH2 3-trifluoronethoxy-phenyl 85g (3R
43) bond Rnigoufié®w- 4- et hyl - phenyl

Active ingredient 250¢g
Lauroglycol 2 litres

Preparation process: The pulverized active ingredient is suspended in Laurogiykol® (propy-
lene glycol laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to
produce a particle size of about 1 to 3 ym. 0.419 g portions of the mixture are then introdu-

ced into soft gelatin capsules using a capsule-filling machine.



85h (3S,4R) bond 2-fl uoro-4-nethyl-phenyl 65i (R} CH2 2,5-difl uoro-phenyl
85] (R) CH2 4-n-propyl-phenyl 85k (R) CH2 2-chl oro-4-nethyl-phenyl 851 (R
CH2 indan-5-yl 85m(R) CH2 2-thienyl 85n (R) CH2 6-tetralinyl 850 (R) CH2
2-naphthyl 85p (R) CH2 2-benzothienyl 85q (R) CH2 3-thienyl 85r (R) CH2
1-napht hyl  (ExaaP8ssg0: Soft Capsul es 5000 soft gel ati rpegaPsddb o772 €aCh
conprising as active ingredient 0.05 g of one of the com pounds of fornula
| nmentioned in the precedi ng Exanpl es;2&re prepared as fol |l ows: -26-
Conposition Active ingredient 250 g Lauroglycol 2 litres Preparation
process: The pul verized active ingredient is suspended in Laurogiykol (r)
(propy- | egiemgl ycol |aurate, Gattefossd S. A, Saint Priest, France) and
ground in a wet pulverizer to produce a particle size of about 1 to 3 pm
0.419 g portions of the mxture are then introdu- ced into soft gelatin
capsul es UukARgzabiygiealitybderivative gforeMat ne. WO 2004/ 022556 PCT/ MD03/ 009772
27- Clainms: 1. An aza-bl cydoal kyl derivable of formula | N wherein X 1Is

CH2 or a single bond, 0
~Y-R
X ()
N

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

R s a substituted or unsubstituted Cs-Coaryl or substituted or unsubstituted hetero-Cs-
Cioaryl, N(R')}(R?), or N(R*)(CHR'R');

each of R, R? and R%s independently H, C,-Calkyl, or CF3; and

R'is a substituted or unsubstituted Cs-C1paryl or substituted or unsubstituted hetaro-Cs-
Cioaryl;



Yis agroup of formula Nor Ris a substituted or unsubstkuted Cs-C, oaryl
or substituted or unsubstituted hetero-Cs- Coaryl, N(R)(R), or

N(R2) (CHR3RI; each of R, R2 and_?}[}\s Independently H, C, -Cal kyl, or CF3;
and R4 is a substituted or unsubs uted CrQ oaryl or substituted or
unsubstituted hetero-C6- C oaryl; -27A- or an aza-bicycl oal kyl derivative
selected_from

(raceni c3’a§%bw'?ﬁ'%ﬂﬂ'vs%wwteaﬁmmz. n- 3-yl oxy] 1- aza bi cycl o[ 2. 2. 2] oct a
ne, (3R, {f8pmit)-B46-phRunyd-paty) PeadaRins- Mb)@]ﬁylazé-bﬁ:g | 2 &- 2.1 ] heptane,
i Ccy c 0

35,4 R 1 1 j hept
gR) 3- [) 3%1%23%18?%‘)%%'&9?'61@&’%]6% %@M@é% 9'3@”3 aza- bi cchI OFFZ) gmza] oct ane,
(R)-3- [G3$3R¢-B4[63plmerwhmmham-ﬁ§yldxﬂaza:&rlﬁaetlop(ﬂ]ha @ga- bi cycl of 2. 2. 2] oct ane,
g:lgcem C(}i) §-[é F4 éh%oro”%%enyﬁypyp Qaez?ry JS %/lo%}f 1-aza7b|cyclo[2y2 ?]ogtjan 1-aza-bicyel o[ 2. 2. 2] oct
(F) 3- [ aR}-3-{6-(3dHiaro-pbered ipytidadreSryloXy] Ayazabaytlop. 2ibetyd, - 1- aza- bi cycl o[ 2. 2. 2] o
ct ane,
(R) - 3- [éra@m%c o8 DR ROrRhe YD -PYIRoPR- 3y ok kgra-bicygal2 3i209Rtanss 2. 2. 2] oct an e,
(E) g [ 4R} B-IEBWdoﬂlmrtprhﬁhwphemmwlamm&glowwxada Hcs@bﬁzigrz}bmllr\@[ g g g] oc: ane,
(L L AR o AVR e e i o o 2 2 2o o
(R - 3- [E{R]{-3-{64%bmdnd>—phmyﬂ#pgri@dz)n-&ylbkﬂlaaza»b&ymb[am]odta@ga bi cycl o[ 2. 2. 2] oct ane
(R)-3-[ éRt F& {4 ueraphsagt RYI9egREXY L 1973-HisyI9i2-3-44%RRG; - 1- aza- bi cycl o[ 2. 2. 2] o

ctane, (R)-3-[6-(3-fluoro-phenyl)-pyridazin-3-yloxy]-1- aza-b|cycio[2 2.2]octane,

. o A i o i 51 2

cycl o[ 2.(R)-2]Ge(Sttaflunegmethyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,

(R -3- [%g_{%@[vﬁg@s. o TR ARV cREf 34159 Bind: 27 bi ovel o(2.2.2)0

ct ane,
5- di net Wi)-3-6-f1Hsobeozqgitramy)-0yridszin-Gelkixyl- 13azak oyglof212. a)mtabecycl o[ 2. 2. 2] oct ane,

(R - 5 [ SRS ERB VR R R et T B PR sy 1 aza bl cycl

o[ 2. 2. 2](Be3-f@,5-dimethyl-2-fluoro-phenyl}-pyridazin-3-yioxy]-1-aza-bicyclo[2.2.2]octane,

(R) - 3- [ G2 (6 a BV BRIV hida V4% 1 e 3 ik Q¥ Ao @4k, P cyel o[ 2. 2. 2] oct ane,
(R)-3-[6-(2-fluoro-5-trifluoromethyl-phenyl)-pyridazin-3-yloxy]- 1-aza-bicyclof2.2.2Joctane,
(R)-3-16-(3,4-OCH,0-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-[6-(3-methoxy-phenyl}-pyridazin-3-yloxyl-1-aza-bicyclo[2.2.2]octane,
(R)-3-[6-(2-fluoro-4-methoxy-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclof2.2.2]octane,
(R)-3-[6-(4-diflucromethoxy-phenyl}-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]Joctane,
(R)-3-[6-(4-methoxy-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2. 2]octane,
(R)-3-[6-(4-isopropyl-phenyi)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-[6-(3,4-dimethyl-phenyl}-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-[6-(4-methyl-phenyi}-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-{6-(3-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2. 2]octane,
(R)-3-[6-(2,5-difluoro-4-methyl-phenyl)-pyridazin-3-yloxyl-1-aza-bicyclo[2.2. 2]octane,
{R)-3-[6-(2-fluoro-5-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclof{2.2.2Joctane,
(R)-3-[6-(3-trifluoromethoxy-phenyl)-pyridazin-3-yloxy]- 1-aza-bicyclo[2.2.2]octane,
(3R,48})-3-{6-(2-fluoro-4-methyi-phenyl)-pyridazin-3-yloxy}- 1-aza-bicyclo[2.2.1]heptane,
(3S,4R)-3-[6-(2-fluoro-4-methyl-phenyl}-pyridazin-3-yloxy]-1-aza-bicyclo[2.2. 1]heptane,
(R)-3-[6-(2,5-difluoro-phenyl)-pyridazin-3-yloxyl-1-aza-bicyclo[2.2. 2]octane,
(R)-3-[6-(4-n-propyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-[6-(2-chloro-4-methyi-phenyi)-pyridazin-3-yloxyl-1-aza-bicyclo[2.2.2]octane,



(R) -3-[6-(3-nmet hoxy- phenyl ) - pyridazi n- 3-yl oxy] - 1- aza- bi cycl o[ 2. 2. 2] oct ane,
(R)-3-[6-(2-fl uoro-4-nmnmethoxy-phenyl)-pyridazi n-3-yl oxyj -1-aza-bi cycl o[ 2. 2. 2]
octan e, - R~

(R)-3-[6-(4-difluoronet hoxy-phenyl } pyri dazi n-3-yl oxy] - 1-aza- bi cycl o[ 2. 2. 2] oc
t ane,

R) - 3-[:6- ( 4- et hax henyl ri dazi n- 3- on 1-aza- bi cycl o[ 2. 2. 2] oct ane,
ERg 3- %% 1P-(indgpsy) %f'ﬁq’%'hiﬁy%ﬂﬂl %F&zhiwsls ?%}‘FU% aza- bi Zycl E)[Z 2. ]2] oct ane,
(R) - ( ‘;) [(Ry-% g éhma* aﬂ%wmypwgtai&évcnb[zﬁzmdwhlb 1- azg bi c?/cl[ (2)[3 g} 2] ?ct ane

ridaz aza- bicyclo oct ane,
(R)-3- [“g '&Wr{g Y}/) F‘?W&héﬁ#"ﬁ‘—’%%£%‘}%a“§za bi cycl>/o[2 2. 2] octa ne,
§ R) - 3- [R)- %(Z%eﬂtdthlﬂﬁylppyﬁdaﬁﬁ oxﬂh‘gﬁgél-bmyclot[ie .2.2Joctane and
ri za-bic
(R py é %%ér Pfa?f'%wr&@ﬁwm%ﬁ ﬁg’ﬂ B&‘?Yﬁﬂlgé Zi"cg’"'&?r oxyj - 1- aza- bi cycl 0(2. 2. 2j 0
ct ane

(R -3- ['Bfrfgb?ﬁ?r@opoﬁgﬂtﬁgiﬁﬂmhyl) pyri dazi n- 3-yl oxyj - 1-aza- bi cycl o[ 2. 2. 2] o

ct ane,
(3R 49) 30 G bR il B omAIE T bk b 4 vt - 1 aza- bi cyel of 2.2
(38, 4R)X$Qi&c(r2&iﬂgl&)bm1d4 met hyl - phenyl ) - pyri dazi n- 3-yl oxyj - 1- aza- bi cycl o[ 2. 2

.1 jhe
(R) 3- Fl)%%nazg'gu%ﬁ} fP"%UrI% phenyl } pyri dazi n- 3-yl oxyj - 1- aza- bi cycl 0[2 2. 2] oct ane,
(R -3-[6- (4 n- propyl - phenyl ) - pyri dazi n- 3-yl oxyj - 1-a7a- bi cycl o[ 2. 2. 2] oct ane,

(R) -3-[6-(2-chl oro-4-net hyl - phenyl) Mrldazm 3-y j-1l-aza-bicyclo[2.2.2]0
ctane, -216-
(R -3-[6-(indan-5-yl)-pyridazi n‘?‘@x aza‘ﬁ@c?rz 2. 2] oct ane,

(R -3-[6-(6-tetralinyl)- pyrldazm Noxy] -&-aza- cl o[ 2. 2. 2] oct ane,

(R -3-[6-(2-napht hyl)-pyridazin-3-yl oxy] - 1-aza- bi cycl o[ 2. 2. 2] oct ane,

(R - [md(z benzot hi enyl ) - pyri dazi n- 3-yl oxy] - 1-aza- bi cycl o[ 2. 2. 2] oct ane and
(R) -3-[ R ﬂneﬂgpﬁﬁcﬁﬁm({? 1604 &'u%ﬁéﬁhﬂ?yl )Md&h%] thienAzBerRboderypfRami 2] oct ane;  in
free base or acl ditio

salt fform An" aza- bi cgcl oal kyl deri vdatl ve of

fornul a Ib@c@fémv‘r@dtﬁﬂb@%ﬂf%&ﬂvv'@?fb'ﬂr?ac')(c"?s§ cenpe ynsupsiifuted o Mk 9y i s a

group of and R is phenyl, naphthyl, tetrahydronaphthyl,
i ndanyl , %ﬁpgénﬁ%ﬁuwg%mt hi enyl, fur anyI ,

OOOOOOOOOO



benzot uranyi and isobenzofuranyl, which in each case can be unsubstituted or
nmono-, di- or trisubstituted by WO 2004/ 022556 PCf/EP2003/009772 -28

hal ogen, cyan, fornyl, acetyl, G -C3al koxycarbonyl, N, N-df{C, -C3al kyl)
carbanoyl, phenyl, phenoxy, nethyl endl oxy, edMendl oxy, or Cl-C4al kyl,

C2- Cdal kenylyo Sedasfzéssk| dnyl or C, - C4al koxy, which radi cacymriwesmelryes can be
unsubstituted or nono-, d |- or trlsubetlbrted by halogen; In free base or
add addition salt form 3. An aza- blcyaﬁalkyl derivative of formula I
according to claim1 wherein X Is CH2 or a single bond; Y Is a group of
formula Nor and R's (a) phenyl which Is unsubstltuted or nono-, di- or

tri substi t uthaldgsy, cyang, yew, aml%-csﬂwhmﬂl NAdHC-Celk) Rarbamayhi ch | s

uneubsdt ut e d by hal ogen, or Ci1-C4al koxy,
which is un(si:'ugf“{| fﬂmﬁo’g ﬂgmyr#t%d(ié or tylasubst | tuted hal ogen, (b)
napht hy, 1 TR Gl eGP akor, which SRS e BWLbe, of 1 any!

benzot hi enylungﬁbsu{mgurlmoml - b¥ 1dsubBtitted By hdlegefl; addi tion salt form 4. An
aza- bi cydoa %/g deri t||v|@ of formula | according to claiml| wherein X Is
CH2 or a sh 3‘6’# of formula Nor R 1s (a) phenyl which Is
uneubstltuted or nDno- - or tdsubstituted by hal ogen, cyano,

met hyi end! 9X¥%, aza-bicycloalkyl dertvative of formula ! according to claim 1 wherein
XIs CH; or a single bond,;

Y is a group of formula
- O
—N or —— ;
and
Ris

(a) phenyt 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
C4-Calkoxy, which is unsubstituted or mono-, di- or trisubstituted by halogen,

. {b) naphthyt, indanyl, tetraliny! or
(c) furanyl, benzofuranyl, isobenzofuranyl, benzothienyl or thienyl,
in free base or acki addition salt form.

4. An aza-bicycloalkyl derivative of formula | according to claim 1 wherein
X is CH; or a single bond;
Y is a group of formule
- -
=N or = :
Rls
(a) phenyl which Is unsubstituted or mono-, di- or trisubstituted by
halogen, cyano, methylendioxy,



WO 2004/ 022556 PCT/ EP2003/ 009772 -29 Cl1-C4al kyl, which is unsubstltuted or
nono-, dl- or trisubstituted by hal ogen, or Cl-C4ai koxy, which Is
unsubstltuted or nono-, dl- or trisubstituted by hal ogen, (b) naphthyl, or
(c) turanyl, benzofuranyl i sobenzofuranyl, or thienyl, In free base or add
addi tion saofesromsss. An aza- bi cycl oal kyl derivative SCTEBIMHNIE accor di ng
to claim1 selected from

(R) - 3-(5-phenyl - pyrimdi n-2-yl oxy) - 1- a%ga bi cycl o[ 2. 2. 2) oct ane,

(R -3-(5-p-tolyl-pyrimdin-2-yl oxy)-1- aza bi cycl o[ 2. 2. 2] octa ne,

(R S (5 (2 o i BRI dr oot B Bl ) koo ©v! o 2 2 21 o

(R) - 3- (5- ( 3cfcghmay, whichlh angubstiuyd owmd\ondﬂ-oytrbms)imredwdlabgemcl o[ 2. 2. 2] oct ane
;o in frezbbasekaﬁr acid addition salt form 6. An aza-bicycl oal kyl
derivati vé?SRPRBREN 5 | accor di ng to claiml selected from

(R) - 3- ( 6- fe)tiaramyl,- mmmwasqbbmoqumd.azmwym o[ 2.2.2]octa ne,

R) - 3- ( 6- - bi | o[ 2. 2. 2] oct
ER% 3- 26 (qﬂﬁgl%l%sﬁ)&hg% yr| I n- 3ayz/?ox;/)cy(1: g[za bi cl/glco?SGZ 2] oct ane, and

(R -3-(6=(3, 4-di net hyl - phenyl) pyri di n-3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane;
in free ba&sanmzamyaoﬁ@ﬂiuémﬂvéaﬂfbrn{lﬂﬁ Moodrain@to 8 Piseelefdbky! derivative
of fornula(B_ﬁTaz%E LI to claiml sel ected

(R) - 3- [ 6- (BHProrBPerYLPYFiZigipr2: )ﬂ%ﬂr}ta)z&ﬁw%[a?mp@rw oxy] - 1- aza- bi cycl o[ 2. 2. 2] o
ctane, R)-3-(5-p-tol¥l-pynm|dm-2-yloxy -aza-bxqsclo[z 2. 2]octane

(R -3-[6-(4,5-d ne fl uoro- a2| n- 3- Yl oxy% -aza-bicyclo[2.2
. 2] oct ane (R)-3-( 5-(2-ﬂuoro-4—methy| phenyl) pynmndm-2- oxy 1-aza-bicycio[2.2.2]octane, ant

R)-3-]6- | o[ 2. 2. 2] oct
,( ) (5 LS (B sysiamummenpbRag) b‘tfdlrgg-?!giygﬁ ety 22fltiy o! 00 2,2, 2] oot ane
and m fr € base or acid addmon sai

(R -3-[6-(2,5-difluoro-4-nethyl - phenyl ) - pyridazi n- 3-yl oxy] - 1-aza- bi cycl o[ 2. 2
.2]octane;_  .in free base or acid addition salt form -30- 8. A process for
the prepar&afinére-Beycioplid denyativa of formuln | ageerdipg to GJaimyi selgsiedfram as defined in
claim 1, (R}-336-padiy-pyRdin3ofioxy\hiazhbRdsR 2Psetdniee step of reacting a conpound

of formul ?R&- (6-phenyl-pyridin-3-yloxy)-1-aza-bicycio[2.2.2]octane,
(R)-3-(6-(4-ethyl-phenyl}-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, and
(R)—S—(&(S,#dimethyl—phenyl)—pyridin—3~yloxy)-1-aza-bicyclo[2.2.2]octane;
in free base or acid addition salt form.

7. An aza-bicycloalkyl derivative of formula | according to claim 1 selected from
(R)-3-[6-(2-fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(R)-3-{6-(4,5-dimethyl-2-fluoro-phenyi}-pyridazin-3-ytoxy}-1 -aza-bicyclo[2.2.2]octéne, '
(R)-3-16-(3,4-dimethyl-phenyl)-pyridazin-3-yloxy]- 1-aza-bicyclo[2.2.2}octane,
(R)-3-[6-(4-methyi-phenyl}-pyridazin-3-yloxy}-1-aza-bicyclof2.2,2]octane, and
{R)-3-[6-(2,5-difluoro-4-methyl-phenyl}-pyridazin-3-yloxy]-1-aza-bicycio[2.2.2]Joctane;
in free base or acid addition salt form.



z-Y-R (11) wherein Y and R are as defined in claim1 and z is a |eaving
group with a conmpound of formula 11l (1d) HONV JJ wherein X is as defined
in claiml, and recovering the so obtained conpound of formula | in free
base or acid addition salt form 9. The aza-bicycl oal kyl derivative
according to any one of clainms 1 to 7 in free base or pharnmaceutical
acceptable acid addition salt form for use as a pharmaceutical. 10. The
aza- bi cycl oal kyl derivative accordi.ng.to any one of clains 1 to 7 in free
base or pharmaceutical acceptable acid addition salt form for use in the
prevention and treatnent of psychotic and neurodegenerative disorders. 11.
A pharmaceutical conposition conprising an aza-bicycl oal kyl derivative
according to any one of clains 1 to 7 in free base or pharmaceutically
acceptable acid addition salt form in association with a pharnaceuti cal
carri er 804 patdss éonthe pieparafidrect as ezadicyelpalieyr derilbatiey of faraduleyt las defined/iatclaime accor di ng
to any qng Qby @Lr%b{‘ﬁhiéh doth ﬁsés@hef dtépof Re%?t% aQbmpiah BRGHHEEcal acceptabl e acid
addition salt form as a 6 armaceut i ca ?or the prevention and the
treatment of psychotic and neurodegenerative disorders. -31 13. The use of
an aza- bi cycl oal kyl derivat:ve® according to any one of cligzins 1 to 7 in free
base or pharnmaceutical acceptable acid addition salt form for the

manuf acture of a medicanent for the prevention and treatnment of psychotic
and neuMbEeferRNE & 3¢ as eRfigestinelpiEn 1 andl Z i leaving PRy eth d&PRpIuNd & TPtE ve
accordimg to any one of clainms 1 to 7 in free base or pharnaceutical
acceptable acid addition salt form for use in the treatnent or prevention

of a disease or condition in ich a7 nAChR activation plays a role or is
inplicated. 15. The use of - bi cycl oal kyl derivativg according to any
one of claims 1 to 7 in fre or pharmaceutically a %kptable acid
addition salt form as 1% eutical for the treatnent or prevention of
a disease or condition inTwhich a7 nAChR activation plays a role or is

i mpl i cat ed.
wherein X is as defined in claim 1,

and recovering the so obtained compound of formula | in free base or acid addition salt form.

9. The aza-bicycloakyl derivative according to any one of claims 1 to 7 in free base or

pharmaceuticai acceptable acid addition sait form, for use as a pharmacedutical.

10. The aza-bicycloalkyl derivative according to any one of claims 1 to 7 in free base or
pharmaceutical acceptable acid addition salt form, for use in the prevention and treatment of
psychotic and neurodegenerative disorders.

11. A pharmaceutical composition comprising an aza-bicycloalkyl derivative according to any
one of claims 1 to 7 in free base or pharmaceutically acceptable acid addition salt form, in
association with a pharmaceutical carrier or diluent.

12. The use of an aza-bicycloalky! derivative according to any one of claims 1 to 7 in free base
or pharmaceutical acceptable acid addition salt form, as a pharmaceutical for the prevention
and the treatment of psychotic and neurcdegenerative disorders.



16. The use of an aza-bicycl oal kyl derivative according to any one of clains
1to7 in free base or pharmaceutically acceptable acid addition salt form
for the manufacture of a medicament for the prevention and/or treatnent of:
psychotic disorders such as schi zophrenia, mania, depression and anxiety;
and/ or neurodegenerative disorders such as senile denmentia, Al zheiner's
di sease; and/or other intellectual inpairnment disorders, such as attention
deficit hyperactivity disorders (ADBID); Parkinson's disease, Huntington's
choi ea, amyotrophic lateral sclerosis, multiple sclerosis, epilepsy,
convul si ons, Tourecte syndrone, OCD (obsessive conpul sive disorder),
neur opat hic, postoperative and inflammatory pain, phantomlinb pain,
cogni tionp,. snoking cessation, nenor deficits _dysfunction, |earning
GefTor ¢ TR P At goane BRER asporeiges Eugte S Bl PYakreRRee a” cont Le
denent i af phacnacsutival begediabie ady sdditive saitforms fuc thalimapfedivra of pwedickogerfent i a.

the prevention and treatment of psychotic and neurodegenerative disorders.

14. An aza-hicycloalkyl derivative according to any one of claims 1 to 7 in free base or
pharmaceutical 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.

15. The use of an aza-bicycloalkyl derivative according to any one of claims 1 to 7 in free base
or pharmaceutically acceptabie acid addition salt form, as a pharmaceutical for the treatment or

prevention of a disease or condition in which a7 nAChR activation plays a role or is implicated.

16. The use of an aza-bicycloalkyl derivative according to any one of claims 1 to 7 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
neurodegenerative 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 iateral sclerosis, multiple sclerosis,
epilepsy, convulsions, Tourecte syndrome, OCD {obsessive compulsive disorder), neuropathic,
postoperative and inflammatory pain, phantom limb pain, coghition, smoking cessation, memory
deficits and dysfunction, learning deficit, panic disorders, narcolepsy, nociception, AIDS

dementia, senile dementia, autism, tardive dyskinesia, social phobia, pseudodementia.



