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13.02.2007 1 NOVEL QUI NUCLI DI NE DERI VATI VES AND THEI R.
USE TECHNICAL FIELD 5 This invention relates to novel
qui nucl i di ne derivatives and their use as

pharmaceuticals. Due to their pharmacol ogi cal profi 11:3.02.2007

t he conpounds of the invention may be useful for the
treatment of diseases or disorders as diverse as those
related to the cholinergic gystemof the central

nervous system (CNS), the peripheral nervous system
‘(PNS), diNEEeQUINUGLEMNE BERIVATMESIAND THEIRIUSEUSCI e
contraction, endocrine 10 di seases or disorders, -

di seases or disorders : ur o- degener ati on,

di seases or di sorderﬁ?gﬁg@gb%ﬁnfl ammat i on, pain,

and wi thdrawal synptons caused by the  term nation of
abuse ®his diventicra lrelateb stoanses .quiBAEISEHBCUBINANTE and tHdie use as

B L U e i, 5
ey B i”ﬁ%fHE{?’thPé@éﬁ?Wf SRR EPTGRTE 2nENEipe aaribpsarfelated o
theabelinesgic systa@hed) tha rmgntralenarvaust system ACHBY Ith&ipelipheeal nervous
sy%ﬂﬁ@?l%‘),s di@@é’%@r-didgf‘dé@ rér’l@c(l?g tf§ﬁ1§9ﬂhirr2ti§§fi’e E&z}gFaction, endocrine
e ey Rty e
orrfieqiders selatechtognfirramation. ain, esndewithsrawal sympiarescaugedrby the

tetrhinationeaftabesd ofathemicab sybstaricag.ed di sorders have focused
on the synthesis of nuscarinic acetyl choline receptor

nodul ators. I ndeed s | di sorders can be
attributed to a chol %ﬁ@ﬁ@%%ﬁgncy, a dopam nergic
deficiency, an adrenergic deficiency or a serotonergic
def i ci eﬁ@%ndgéer%”uﬁmh&me@c l[n%ﬁﬂ%nﬁhiluah- 'act@blﬁl%ﬁﬁ%,'ol‘ék&% its
i tors. . - Oxi.dosgual.ene cl,ase- Lanos ,
bl e %ﬁm@ae?{ 4 ARpIERNIE Peceniohy. s FEBagRE Bdivi Chotine
Regepiars (odghRandthe gicetinie Aceiykehalipe ReseptotshAESRE of
3- subslti butveli egtablishéd dinae rogscakidt | aesyicistihe| regdptors are of
rpBRbict o el AN Eonift 0 IEEH FeodBbaCaire oy the
devgioBMERbO S5EN SRR RRY CBImeHE" MR TSE e AISOIleEs by focused on
the gyrihesisef mescaenisegetylcholineaegrntarirsddmiators. new |
qui nuClndéd1sevefia (GNS tisvRierd Gt bbbt o @ﬁcﬁin@i%;ict JT%ficiency,
. » rs, . . an
a ShRihaIag cRAlaty. dh abfhe RRAEIONG, by FBb BB oAy,
di seasE©OWgr el dPrps ef @l :aRbtnuslisinen inhiiters Ak 2ei-Oxidosqualene
Cydtasepianpsteroh 8ynthasep Optimizatian fromeLipid Sodfliey; d. Med. Chem. 1999 42

———

- 1308efMh F BOICHPE the SRIEs of BRubJRROAT ﬂEﬁJf Qﬁrﬂfag\resi Ukeful as
t he  dopam ne

. rtic r-t erotonin_receptor (5- , . 0 n

infiRfdrh Cofy HookBfieRRlsT (B RbIESRT b RITEsle O CbBpDISPINAGERIOT the

marRangne fagseptorogeat ©ranethe transporters for serotonin
(5-HT), dopam ne (DA) and norepi nephrine (NE).

SUMMARY OF THE INVENTION

The present invention is devoted to the provision of new quinuclidine
derivatives that are modulators of the nicotinic and/or of the monoamine receptors,
and which modulators are useful for the treatment of diseases or disorders related to
the cholinergic receptors, and in particular the nicotinic acetylcholine receptor, the
monoamine receptors, in particular the serotonin receptor (5-HTR), the dopamine
receptor (DAR) and the norepine'phrine receptor (NER), and of the biogenic amine
transporters for serotonin (5-HT), dopamine (DA) and norepinephrine (NE).



13.02.2007 2 Due to their pharnmacol ogical profile the

conpounds of the invention may be wuseful for the

treatment of diseases or disorders as diverse as thasg 2007

related to the cholinergic systemof the centra

nervous system (CNS), the peripheral nervous system

(PNS), diseases or disorders related to snooth nuscle

contraction, endocrine 5 di3eases or disorders,

di seas di sorders r.el at Q- neur o t 1.0

o Seas e O S OA ool B OSSR oy e
ussfid ol thedreaitaentsy idincenes eadisedersyas gigerse @I‘aﬁh‘i’?@t‘i %fo the
cilik@gicosysthe of ahé cevbalt ABvess sydiem C@NB)U s pefiperes nervous

S))s{éYr?tﬁNlé%ndE@é’seglo?‘ leBﬁieH;SL%idﬂéd g:sando"ﬁg RRSEL %oﬁﬁ%lhén Qndocrine

dlg%)ﬁglﬁﬁ ga:dg rd{a%\(,e I&'Sﬁa%ﬁ%a QL g(g?lat%qgsu i r%t enerat’lon > dfeeases
or( diserderis malgitedgfp, inlemametiomy painy abe mubcé"awahsynmi@hs ggussd by the
tetfinais dredudedsrbhearsubst@tsds. in its first aspect the

| nveggtﬁ? gé){ﬁrgwngg Of ﬂ]lé' |HV9$LQBH R{]a? eﬁlﬁ be B.I.éfbﬂga?s dla%EOStIC tools or
mPW iBgragenfs “hVQﬂOiéF Gragnestici rpethedes Apd 5"{1%?‘"&0” & foryin vjug receptor

inEyagraeLitiagab), pna deyphahbeuseddn labelledsmiunlabéleddoin. or

an oni N&o?cﬂihdo){ tlrhﬁé' fef asp@ﬁﬁﬁ@ln@entron QF&M&%@W\U&M@% derivatives
ti ona ?_.o ond ni sl represents a-linker
rep SSB‘F&’ b-, -0-CH2-, - CHZCHr .S, -SO,
-SQ2-, -CH2-, -S— , - -, - CH2)-,-NH-,
-N(aIkyI) , -C(=0 :‘S)-, n1l0@SS 20x, and X
; and A represents ocyclic or po?ycycl iC,
carbocyclic or hete clic group, optionally
substituted one or nore tines with substituents
sel ect 80 epaiicee ¢esenl: @orki St &F HP kpnantiomers, or a
plearoiaocalticylly-accymthicla layitiorabdiythereaf, boary onitspdal headd{ onygrein,

al koxy=al l?é‘ﬂ:resen?sl, &PSMioRLKEYIe tokg] oal koxy,
cycl oal"k—i;)z;‘> al kyl cycl oal koxy- al koxy hal o, CF3, CN,
@ar box

NO2, 28 y, carbanoyl, am do, sulfanoyl, and
pheny| X repregpnts adinkseealegiesh 5eqcia-c QofHa-p PGz, -S-, -S0-,
S OBYG L$-CHRCHaS LOIR S CYEHCie,) GND P-N(alkyil)g hC )i, tCEH,
nonocy r po lic, carbocyclic or heterocyclic

group y tiongllygbe substituted one or nore tines

Wi th s?e@ t uent}{el .ected fromthe group consisting
of al ky cycargal’kyl’, ;epdl oal kyl -al kyl, al koxy,

hydr oxyakk@synts @l theratyaickot! oly%&dﬂi@xéé'rl@d» 8iieYar heterocyclic group,
ﬁtﬁ%l ﬁ’?'gﬁb,ﬁﬁ%@qﬁ r%j%?lnﬁ_é%n%s% H Sli)%tl&lgﬁ os%'l%%?é@’ frajalﬂﬂéygroup
cgrlﬁlqtlagmqﬂ alkyl,aﬁyplgﬁl}ghyq:ycioalky!-alkyl alkoxy, hydroxyalkoxy, alkoxy-alkyl,
alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF3, CN, NOg,
NH,, carboxy, carbamoyl, amido, sulfamoyl, and phenyl, or with another monocyclic or
polycyclic, carbocyclic or heterocyclic group, which additional monocyclic or polycyclic,
carbocyclic or heterocyclic group may optionally be substituted one or more times with
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl,
alkbxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-aikyl,
cycloalkoxy-alkoxy, halo, CF3, CN, NO,, NHy, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl;
provided, however,
if X represents O or S;
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provi ded, however, if X represents 0 or S; 13.02.2007

3 then Ais not phenyl or phenyl substituted wth

anything other than a phenyl group (i.e. a bipheny]

group). In another aspect the invention provides 13.02.2007

phar maceuti cal conpositions conprising a

therapeutically effective anmount of the quinuclidine

derivative of the 5 inventigon. In a third aspect the

invention relates to the use of the quinuclidine

der i vathiendA isgfot plenyl orvehenylaupsiguted with anything other than a phenyl
g@hgr@rgagq;,gﬁeggqldrmccept able addition salt thereof, for

t he ogﬁ{l ﬁﬁ_‘%p (ﬂggé)cft tﬁF p{ﬁ@%rﬂ?ﬁe&%bﬁ&% rP'lga[maceutlcal SQmnasitions

C@*ﬂprsﬁmgeau taprepautisellya ctipdiva san@mt f dhe Guinee l@bme gerivative of the
ingertidnt i on of a mammal, includ 1o ing a human, which

di seasg, o tird %Bge%f th%&r;\%ﬂﬂ&i t‘éla{t’é} th thd GRRANH é{tﬁnﬁcﬂdlkg Qerivative
ofhsuegton, ' 2 P Prestialyadcsonb®: AT ort doaisphdr dne

maptfaoldreof oft e phamnaceshical o compositarymedieamertt fordithe atseatment,
pRvEROREST afévidtiohiof hiibeasé BP4 dizefditr of & EbnditioRthfa MamAl, includ-

mghé %Umaﬂ'b?/ﬁi%ﬁ edus%'ésc? cﬁé’iﬂ& o Eor{d%ﬂqg% Ex@e tt{»‘ %hé?%Etﬁo‘?a”of a

i Ne Teceptor
nm%aqﬁxmn%mt%@e Yigler-st ep of adm ni st ering to
such air iaviurtberaadpesf thebiadgntion rprdvidtlisng naethedreh the reateesht or

aﬁéwa"t.eefof a &.éé%%@eﬁafsbﬁar b¥a q&.ﬁ&@himé@ b@ESP t.muomg mgman , which

apeghnEr HIROISRE Fotretiftsn eoie tap Ak Bt EokatBie aseiihold Fecaptor
modulatas, which nethneh cowrises thewitery otiedministading de sketpailiving antmal

 bexandigsing 20huakahAlnl- RBedPtRerbsISURierédeulitiily | SREEINEl &ount of the

20

25

30

qﬁ%h&fdﬁ-’( o%h()?uv@%ﬂh\é%\)e}éﬁ Inits first aspect the

rovi dés novel . U|nucI|d
derl va ‘i}"és" P&Er"é iPWsEntigy Wilienaprarant t. thﬁP?@HE)SH'"?q i thegart
fram thefoliowiogdetaiduatesoiptionendexanxiles. e of its enanti oners,
or a pharmaceutically-acceptable. addition salt

an ot onal  DRIAEL R LORA 88 7 é*oﬂé”@*"ﬁfﬂ“’?%préigﬁfie?s

i nker selected from-0-, -0-CH2-, -OCH2-CH2-, -S-,
QuiitxclidineIDAivativasH2 -, - S- CH2- CHz2-, i CH2-,
- C(=CH{j -t Wrkt: aspic@l %! bresentClirvRhtion prdviRs- novel quinuclidine

derivatives represented by Formula |

U

an enantiomer thereof, or a mixture of its enantiomers, or a
pharmaceutically-acceptable addition salt thereof, or an onium salt thereof, wherein,

------ --——-- represents an optional double bond;

nis1,2or3;

X represents a linker selected from -O-, -O-CHa-, -O-CH2-CHa-, -S-, -SO-,
-802~, ~CHg-, -S-CH2-CHy-, -CHz-, ~C(=CHy)-,-NH-, -N(alkyl)-, -C(=0)-, -C(=8)-,

o) 0] S

<X

, and

S

;and
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OO0OSS Xand >< ;and 13.02.2007 4 A represents a
nonocyclic or polycyclic, carbocyclic or heterocyclic

group, optionally substituted one or nore timesq¥igbtboo7
substituents selected fromthe group consisting of

al kyl, cycl oal kyl, cycl oal kyl -al kyl, al koxy,

hydr oxyal koxy, al koxy-al kyl, al koxy-al koxy,

cycl oal koxy, cycl oal koxy-al gyl , cycl oal koxy- al koxy,

hal o, CF3, CN, N2, 5 NI-12, carboxy, carbanoyl, am do,

sul f amyrepreaants pheoydcyciar onpdlycyalito chdocynlia ot eleracydic group,
o;gt hXﬂW ChiRitutERbROY ThdrE tPhes Rl SBEMEhdrs G618 fidh &ke group

i I RN S RAOSBH R,

alkoxyealkaxire syolgalkexy.sayplselkexiealkd, evsloalkowgalkexymheite Cedel NO2,
NHQ%PMX&&&@&m@H,%‘EdO,M%?&Mkalhc: pf;.jﬁyl, Oa;llltly bnéﬁlgryﬂnonocyclic or
p&y&Rie DS B ch%_ Y Which¥edditid o : i8’6¥ polycyclic,
e Tl M e
suhstifuentsy$glecteth droph theygroup roovsisiing, ohakigdy eycloalityl, xeycloalkyl-alkyl,
a8 CRRIGR/afkoRy, BlkokPARYIA dioxPaikoRy) € Bydlodioxph &ydbalkoxy-alkyl,
substituted h yihi 0 r I
oyorony PRGy fiaids i G NN R0, BB, ar, BLfPov.
agd gyt hen this phenyl group nust be a bi phenyl group
onl y) . pldvidedphefemr.ed enbodi ment the qui nuclidi ne’

deri vatg ppé_sehgq)'bpg;enti on is a conmpound of Formula
I, wheréein represents a

1 si ngl e (coval ent) .bond. [|n
anot hefthgy &% queeﬂﬂbahwﬂ?@%&%ﬂw%em%%89‘” t3n a pheny/
gebeipi (Lawtif Xeepfesetie O av@nandA repesénis a phenpauiewp, gien this phenyl

. gﬁ%rmd@bg,a 9 grotb bify)1, 2 or 3. In a third preferred
enbodi e c}

20

25

30

35

cpinpriEnd efdicsmtiad, Whespin -z represenis a singlg(cepglentipond. . 5.
and - Cih andtheepreteied phbbeintend trenduinlictiding divabpe ektbairsreation
i% 4 B&R oun%ftg%f'rﬁga‘;l{ sifnis 10 &H-, ~and - 0- CH2- CH2-. 25
/ erre

T oo S I I £ gV

n a urth pre enpodi ment the. gui nucl J. di . .
deri vat'? &M Pfﬁﬁ%m?%%hﬁfaﬁ“ﬂﬁ% qéf'”b’g'f?g'b%ﬁ%f'VS*‘lveF‘gﬁPrﬁI"B’ent'on
i4 2 compewidoiAameplad swhrreinaX reprrsepis|a inker sgleatga ffem;-©-, -O-CHz-,
-oam)p@M?! IS, gh@UPHSEInes hitle fpr'egﬁﬂr@:rlem}bbdigien’dlxn‘sébr,esémts a linker
.l r~.4-4 padanyl - and 5-Adimdanyl;  indenyl, in

s%%f:{eldgﬂﬂngro 1-c|b %@nél‘d BCQQ:II—EC?H 1 and '-'i i n%en L. . f
hapht hy & foritipprefariegiembosiment i fYRUClFRe et Ay ine invention
i$,26 comPotmd radhjatmodenhpivhengin A megresenite @ aronocyclic or polycyclic
c%rb%c%@l%‘g{f@ﬁﬁ %&&é@fr%m%eﬂ@ﬁﬂﬁﬁb@l, iﬁjrtﬂ\rticular 4-indanyl and Il’c';-indanyl;
. ,.8-tetrahydro-2-ngp X o rl ar }
eBy 6 AP Eiedy PRt g8 PRBO: aefheRf by SabBlier <
riaphihsiraridcarnaphthylif3,6,88eatyahydpo-naniib iy partigular %8+ éhiptrahydro-1-
rRpAthH falnt 0 6®E,B-tetrihgdrar2-aphasA)Y bzulenyl,par thadickiar 1-azulenyl, 2-
Uil lqrﬁcf-g%’dlerﬁm(Lln%'fﬁgi)etﬂ?laﬁe%éulm-ﬁﬁbre%ré;’fﬂfdf&%yl,_CS-ﬂuorenyl
group 1s optiond| substitute on%ort time%vvltrf_ .
angstiyarg ;t@wds%qtgr@%@y, in particular 1-ant racenyl and 2-anthracenyl; which
carbocyclic group is optionally substituted one or two times with substituents selected
from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy, hydroxyalkoxy,
alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo,
CF3, CN, NO3, NH,, carboxy, carbamoyl, amido, sulfamoyl, and phenyl.

In a fifth preferred embodiment the quinuclidine derivative of the invention is
a compound of Formula I, wherein A represents an aromatic monocyclic or polyc;yclic

carbocyclic group selected from phenyl; indenyl, in particular 1-indenyl, 2-indenyl and
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fromthe group consisting of alkyl, cycloal kyl,

cycl oal kyl -al kyl , al koxy, hydroxyal koxy, 35

al koxy-al kyl, al koxy-al koxy, cycl oal koxy,

cycl oal koxy-al kyl , cycl oal koxy-al koxy, halo, CH3.0ZR007
NC2, NH2, carboxy, carbanoyl, am do, sulfanoyl, and
phenyl. In a fifth preferred enbodi nent the

qui nucl i di ne derivative of the invention is a conpound
of Forrmula I, wherein A represents an aromatic

3rinsieorly opphthyr inppArieiyas| -eaphtht iBod Penapbiiyh egplesd Ecpasticular 1-

aid]@m,wulén;yld arit®axtlienyl; An@ @hthr&ush @l inlpartivdiin ¥ lanthracenyl and 2-
y : : - e ; .

o (O el At ol il bl o

tipgp Wil sistiueniS  selsniad Mo 18 caouE oasistng of il cuiepic,

cyaiatitybaleyly | alkéxy, phydroxyalkaxy, 1-athokyraikgle nglkoxralk@y, cycloalkoxy,

cAIBANORG-BIRY, cyMbaikdky IR Rfo, COEL TN, NOL NHL¥BrHoRy, carbamoyl,
OE{QI on [y ngsf_llt ted one or two times with

B Y %ﬂb‘%l? & ed fromthe group consisting of _
al kyl , g enash prejerredsenaladinentide quinkglidinegdeatiysiye of the invention

ohystmaryias koxy, al koxy-al kyl, al koxy- al koxy,

cycl oalkoxys. (y-.al | xy-al koxy,
hal o, &?&%&%@g?@@”@% E{%;'?@%%é@%hﬁ% | %ani do,
sul { amb9r-CARpryRBRRON - raza PO LABRARY enbodi mont
t he qui@)tie(4-Rhenyipienylaxgy)-i-aea-bicycibi2..2jeetané,on  of

For mul @)l3-{45pHdhylphenyl-methoxy)-1 -aza-_bicyclo[2.2.2]c2>ctgne; _
0 +:>-5’4%§§ﬁ%8%ﬁe2¥ P BTl dole elsinds ) oo,

() - 3- (DEhSRT Shatphidrg P-nephtiulony)cl-erarpigycol2Padedians; or
() - 3- ( 4=)RBh@mbiamdoxy)-1-aré-biexsio[2 - Hactas;cycl o 2. 2. 2] oct an
€, " or an enant

tl'ge)‘f)éo%_ér%ponﬁﬁngﬁsglwhe;%f.oXy,) -1-aza-bicyc

iomsr thereof, or, a pharmaceutif:ac\)l[yée?cg(?%tfkggtaéirc]iéﬁ;on salt
() - 3- ( ) 8,skti8 prederreshsrabasiiment dbé ohipbdidine- derixaiivelnf dye Inypiation
is 4 égragduHae of Form(ih- B-Wikerbin A represents a monocyclic or polycyclic
-1-A74- C 2. . 9 -

rBRERYR Srdue s ded bkl i fLaleR B 2, BP 33T b Biffo--
vb g in rRrtichiarohienra-dang thiedrasdt furanyl.oin fagiqyiay figeard-d gnd
figram8ei; npyridaizingl, qui parGéulati piddent3-pt iai_uds mfridatie-4+yih v tidzolyh) in
pﬁgicﬂcj)lﬁr %?ig%mwu,ng}i&gl-ﬁgr{ BHd leﬁbz?llcf)d?'ﬁ{: @ﬁiﬁuigzrdéﬁ,g rneﬁggtéag.g 1,3,4-
R i 57 LA Tl s B
ouipplinyl, 4in particular equinoliniZiyl,p apinpiub-at  quindin=4yly |quipetin-5-yl and
qtf;inbmnsgr;y:quirimml s ini &pmdlércugﬁgjiauhaﬁw Zj?d angoxjin-&yl;
behZifldazoll, in Pari¢d deYimidazP-RAE beioxd ot Yih \paficlidr BerZoxazol-
i kRO i e
hetereuytlicz gropip, isi apiimanatly subsiituted e 26 mdreatines olith2 sytstituents
sbledted - irbind ther Zpbup>-dbhsisthg2 of-dIkYL, 28y ki, ScydioaMiflalkyl, alkoxy,
A b AT o
X dtaits- sy CNa NP2, N rrartony.ecafpameyd; #pidal suifmoys, and phenyl,
opawithi andtaer ohoeyclid ion-pdlygyclian darhocyetix @k ihetsdegiiclic group, which
&ﬂ&ﬁdﬁ%@*tﬂﬁb or bélydefid bﬁﬂb@cli@@ﬂﬁt@f’ogﬁi@bf&pﬂéy optionally be

Xazol in_ particul ar._'benzoxazol= 2-yl, .
SUERIDHAS 2051 mors fgs Wik SLPSHUSE S5 RaY MM oroup poggisting of
aliyh cyglepiky, Gyclpalkyelkyl jadkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy,
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF3, CN, NO,, NH,, carboxy,

carbamoyl, amido, sulfamoyl, and phenyl.
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30 heterocyclic group is optionally substituted one or
nore tines with substituents selected fromthe group
consi sting of al kyl, cycloal kyl, cycl oal kyl -al kyl,

al koxy, hydroxyal koxy, alkoxy-alkyl al koxy- alkoi§022007
cycl oal koxy, cycl oal koxy-al kyl , cycloalkoxy al koxy,

hal o, CF3, CN, NO2, NH2, carboxy, carbanoyl, am do,

sul famoyl, and phenyl, or Vith another nonocyclic or
polycycllc carbocycllc or- heterocyclic oup,, whi.ch 35
a1} Endl SREASR RE L THMEsR 6, LMESEL eEvae of the
invettiEmnds g cbmpognad ofpF arenylzolp tvhene Ayemeser&suamqmuy@d hetesocyclic
ngueréreeteH'fFB?ﬁ pw.&yh ir BQ&.&I wﬁyﬁaa ﬁebﬁﬁtﬁsil afrqumnmey; QhRHP, in

PRI Wi Ol R Biibea S B8l Y iperiCileP SN2 5 B vuran-o-i
PEdsrH) wowtlcuéqray@@amﬁyt w&wnda@y&s&dh@é@dw i n@wlaf thiazol-
kymtﬁlaz@lﬂ%ll aobil, thide&.5-PiHhiadeab IR Xy partlealabalwythlamdbyl 1,3,4~

oL, SER0d i O i ) o
gﬁ?fRé’M? HCOWOPE s eRjiepatingubs 'Lli?ﬁrﬂﬂeaoi m%ﬁeﬁ"‘@% th substitlients

selep.teés‘mnt the yroumoansisting ohelkgr cyojaslikyt allg»(mmcbelkem édlo, CF,
NO,PNHD, %enﬁl Q—tﬁt@h{d' Qlﬂhé\{ 1 pztfutréhy? :Murar@fv eindl- 33pyﬁdm@n Which

u
RISl Al A A AR St onorty
be sHbsiituted pre or wrtlnmw'ﬁywbstﬂherﬁaﬁ@ieéﬁﬂéfonmhﬁ.gﬂ%&n gangising of
shgomkalgn alof o OFYIGRLONYY Ny emsptengul ottt azol
¥t r ‘rar ¥ géélé’rjr% %ﬁ?é@@?ﬁ@h?] ;‘auﬁﬁ%cléo‘n%,l a&ivadd ¥ the iention
OFﬁ?rglﬂaa U8l -5-yl, 1,2, 4-thiadiazol -3-yl and
1, 2, 4- (B8, éﬁmrlcﬂegd-thlerwﬁ -gioxyird rezeyhidyiclo]2. Blostapeycl i ¢
gr gg {3 i(9)- @;&B@ﬂfﬂ ﬂhbéaz@l@ Ibk})bl{-%g -BiERIoPE.2) Q}Ue%n{e* Lmso}m th
ubst i |
al kyI t(}c&;ﬁ;{(: 5?) l fi a«fﬁﬁ% (9xy c 1% F){(cgcﬁ2 Q%Eé‘llta% CI%B 1o
NOEE)-3di5-(2A- ﬂH@r@yphengl)—mﬁzghWong prachigycio[2.2.2joctane;
2- f ur ar(Ey)l-S [53(3f'[l11a1w¥thiamld ﬁewywzaﬁolcyclmmzﬂoctpheznyl

2-t hi eyl 3 153l HiGY thiaZo U GRYN -az -] EIG[M 2]o8Bfe;
ooy R e A e S o

consi stFnySof3-Puidkythiaze)-2yieay Ikl fza-bicxahols.2. Heqdtane; CF3,
CN,  NOZi)-NdzChioRsipyRidasiyi3-yibxy)-a-dxadicyplopf 22joedne;

igbgf" g%“o‘ (# EFoln‘?dJ YHAGEh A A6 71914 Ry ¥B[22S 2foBBnbvent i on

(1)-3- @ Q?%Pwﬁy&ayraaamfw'@m AZPIFIOR ARICINE I of 2. 2
. 2] oct d1)e3-[6-(3) Ti8er(yh-Bridazin-Blylaxyle1 -a2a-picyolgfp 212]octane;

| Zigl b'g‘-)\@- 63{22“%91%& Wl@é‘ﬁn 3- y(o)xy -62a- Eﬂ&?éw[b‘zti]octane

Rt R ik s

cycl o[ g+)23 ﬁq Gl aeyl)- mldazm 3-yloxyl- 1-aza-blcyclo[2 Joctane;

(2 % 3t [ Bk B{6HB-Rydl])-plidamesd-yidxy 1caaalbidychia2 Riceymep| 2. 2.

oc arz_e),_ en I-1,3,4-thiadiazol-2-ylox ) -1-a a-blcyclo octane
(t2) ogt [ﬁ)é -%E-E ené}l/l ¥1§ 4—t:11|1adtazo} 3 %/lo%)- ja-g‘cyc%o% § %gc?ane[ gr 2
()-3-] 5*%15{3:@'-'511'1%3& )-t. B ethiatiazsl2hydooy]-1-Bzabicy o2 2 Rloftans.

2] oct ang;an enantiomer thereof, or a pharmaceutlcally-acceptable addltlon salt

tﬁ%rggf éﬁaersg’mmrs'amﬂe)re h| azol 2-yl oxy] - 1-aza- bi cycl o[ 2
()-3-(do en|e&hépf9{ﬁrraglmbpdsnw§3®9lwﬂucaglae Seevative pbthe l@qeatlon

istaacempazhd of Formula I, wherein A represents a polycyclic heterocyclic group

Sgac'fe’é fr&in BhESTR; Wﬁhﬁl@ﬁl'ap ntiokd-9i ¥hd IndAB-yR! BYREANIZ ird patitular

t ane;
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()-3-(6-Phenyl - pyri dazi n- 3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] o

ctane; ()-3-[6-(3-Th

i enyl)-pyridazin-3-ylo -1l-aza-bicyclo[2.2.2 :

I() - )?i [ 6%2[ ThiZIenyI )Ypy;(iy]dazi n-ZS- y: oiy] o[1 aza- %?i@@&oﬁ%ﬁ

2. 2] oct ane;

()-3-[6-(2-Furanyl)-pyridazi n-3-yl oxy] - 1-aza- bi cycl of 2.

2. 2] octane; 30 7

()-3-[6-(3-Furanyl)-pyridazi n-3-yl oxy] - 1- aza- bi cycl o[ 2.
ls&na])loz?-ylaﬁlﬁnohngll), iBphific(idr Gyifdlry2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-

%é& @%LQBS}/] ylilﬂég)lfh aﬁ'laPQlJtI&%g awl;ngxeﬁlxu%lﬁcér@nﬁumoxahn-f-yl

Srzbxazoly, in particular bér
bgnzim ]agg)(l aﬂzkpartlcuiar benzimidazol-2-yl; benzoxazalyl, in particular benzoxazol-

24y); - Be(BhiRioiyly lin 1 partidulahi Behztiiazbl-3yly | beoygisothiazody biic y parbular
bénZsofifol ? bQﬁztnazo Iyl, |n partlcular 1,2,3-benztriazol-1- Xl lmndazo[1 2-

b@f'i"iﬂm al%a&%'f% e HR AR B 2o D 2l
dibRazairee-dt:c which - mesegyclithioe religveliconetsencyclict aere df , orfienally
smsnﬁn’ewmesd totei@heDlvith kobslituehisoddledusefremrtne gmdpochnmemg of

ak@w%gﬁ élﬁé@hugc%érlw&l{%h%SloOfCFtﬂh@N' 'N@z”tr\h% anhspr{%-nyl which

GRUP B3 eRRiopRYC PP@L@P@H{@@ R @Etfaaref F@ﬁ% i Yo pyfpstituents
selactpa rftoirt theagroup dohsigting ofaallylj oyhidali3l, y:ill;oxy,sbalndﬁFyl CN, NOg,
NPRT dridGiHeRl. 13 02.2007 7 isoindol-2-yl; quinolinyl, in

articul ar olin inol i
G nol e skt pRIsHAL e SHRe iy Bielns agtvhE oTpé mdenton
openmualiar qui noxal i n-2-yl and qui noxal i n-3-yl ; ,
benzi m(qeszm slnuone)-zﬁedsmdmyllrﬂéthmlmamaﬁam[z 2: azdctane
benzox f’; dl&&%lgélﬁ%lﬁ-et a&tﬁé clo?%’é l2?oc:tane
benzt h g_\/
benzi sé@t‘ﬁ QP‘?P““VRW HPE- g‘&)’%\? g‘é‘ﬁ%"esot hi azol - 3-yl ;
benzt r i(EHzB(2yQuinoimyjay) 1-eza-bicydo[2.2R]betand mathylium iogide;
i m gaz 13-gaéﬁhswy|ost9)21-ayé -bicydlo ({{Q@f?_t]b&élrhélf |
i m daz r n in
ar ¢ o arC A BAIBREE ek o RRESR BT 1 "
poI ycydi)r%(an@wapwwpxse 1@@@%6@[%%@10&#@@ ngrethyhum iodide;
subst i t(Ht3R(B-Ohieroa2-guinoxalinyioes-vazakbicelof2. 2 Ricetdns;

sel ect g 1{@%{?6 SRR ARIBAPLT-Bh- Slf:yd%;)ﬂ]octane

cycloal cl.oal ko
Z&Hé(% 1a ﬁ YCI optional Iy
be subét)r&-(ﬁe@aotbw@o&ylm)é -aZarhicyciniZ-B-24nekaiel t uent s

sel ect gg)-3-(a2OhibREb&HzBtHMZOPDFloRY) mgza:tfncﬁildfxlz 2]octane

cycloal and
phenyl én(1 ?b%ﬂ%éfsotﬂ?{& 3@@:)&%%5 N%I qw nu’cl i di ne
der i vat(+-)\7%(1@? Bepeei %W@?ﬂl13dﬂnybﬁ'aF%1bIFMF|8[2r2 ?]§° gge; -

() - 3- [ (B)-B¢{ EMethy)-béhzomadambL yloxpet-hracpicyde[d Zdjoatsmd; of 2.
2.2] oct @)'}ﬁ(Benzotnazol- ~yloxy)- 1-azab|cyclo[2 2.2 J]octane

()2] gc% gp%ean enantlopner thereofn ay pharmaceLY caﬂy—g‘ccep a%}é agé t2 fon- salt

tilgregs, Qrzar@nwmlsaiﬁme@sef) 1- aza- bi cycl o[ 2. 2. 2] oct ane;
(t) - 3- (1R akdtheoprefeyled eynbotingsta tHy quiicifide dedy=tioé afi@e invention

{‘?EQ%%J&M@J%@ rﬁlﬁi?lloxy) 1-aza-bicycl o[ 2. 2. 2] oct ane 20

3- (2- Qui noxal i nyl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane;
()-3-(2-Qui noxal i nyl oxy)-1-aza-bi cycl o[ 2. 2. 2] oct ane
nmet hyl i um i odi de; :
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()-3-(3-Chl oro-2-qui noxal i nyl oxy) - 1-aza- bi cycl o[ 2. 2. 2] 0
ctane; ()-3-(3-Methoxy-2-qu

i noxal i nyl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct ane;

() -3-(Benzoxazol - 2-yl 0) cy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane;

25 13.02.2007
()-3-(Benzot hi azol - 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane;

() - 3-(6-Chl oro- benzot haazol -g-yl oxy) - 1- aza- bi cycl o[ 2. 2.

2] oct ane;

()-3-(1, 2-Benzoi sot hi azol - 3- AR
oct ane;
()-3-(1, 2- Benzoi
oct ane;
() - 3- (1- Met hyjl {Beh;
. 2] oct ane; or ’
()-3-(BenzotriaXol - 1-yl oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane;
or an gpapdd oner thereof, or a

phar maceut i cal I%- accept abl e'ﬁgdﬁi t(_j_on salt thereof, or
an oni GRS SPESeTR AR QPYoNahdayhle RAY: br ef erred embodi ment

the quiieidi2edide derivative of the invention is a

conpouxdrepfesknts rﬂlltirfkel' bel&&e@&roﬁ@c%, -@-OHZBMO-CHQUI—DZ-, -8-,Ns0-,
er n an N y —

g, S ZW%%%@#?@E&IZ A ME R85O Siesy.

-0- CH2-|, - -CH2-,| -S-, -SO, -S@-, -CH2-,

- S CHe- o _cHd C(=CH2) -, - NH, -N(al kyl) -,

Q=0 - PN =S)y N 09 SXS %, and X, and ¥

represents 0, S or NR ., wherein R represents

6 oG TEBTESHE D) S BR2cor AT MBI Fehio et oageD ekl

t hi-s adpacnore hesfefradnersibodinent of éhis aspect theafuinutidingderivative of

tHe M@dHtioR s & Sorfp UM FoenGIb |- AhBRIP-LL repB&n®d & single (covalent)
bhbEPresents a single (covalent) bond. I'n another

preferred enbodi pent of this aspect the quinuclidine
der i vatih @BOthef Prefeered Rrehdingsnti o this GSReRS Rk AwipuEigig degivative
oflthe inveafian is arconpofind 8f Bornila il,riwherdihni<d1,@ ef3rr ed
enmbodi MR BlhiRf prbfeired 2pRKEimdiiSr i Bseki BbRRireRdiNAbdiBtive of
o e 1 BOVEH P S PRICK R i Pt soloiod rom
Q0 -@1@Hz, -OSitrPHerS-, andsCHoand - CH2-. In a fourth
pref er nied feudtogicfared @hbddimentasfitRistashée thgl quinatlidienderivative
of el iNAHNYR is a compound of Formula Il, wherein Y represents O, S, SO, or NR’,
wherein R’ represents hydrogen or alkyl.
In a most preferred embodiment the quinuclidine derivative of the invention
of Formula li is
(+)-3-(Dibenzofuran-2-yloxy)-1-azabicyclo[2.2.2]octane; .
or an enantiomer thereof, or a pharmaceutically—accepta.ble addition salt
thereof, or an onium salt thereof. '
In yet another preferred embodiment the quinuclidine derivative of the
invention is a compound of Formula Il

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

-aza- bicycl o 2. 2. 2]

il
oi m dazol - 2-yl oxy) - 1- az(a-) bi cycl o[ 2. 2
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of the invention is a conmpound of Forrmula Il, wherein Y
represents 0, S, SO2, or NR, wherein R represents
hydrogen or alkyl. 20 In a nost preferred enbodi nent
the quinuclidine derivative of the invention of 130292007
Formula Il is

(t)-3-(Di benzofuran-2-yl oxy) - 1-azabi cycl o 2. 2. 2] oct ane;
or an enantioner thereof, orga
pharmaceutical |l y-acceptabl e addition salt thereof, or
an onium salt thereof. 25 t—qnot her preferred
enbodi nent the quinuclidin der|V9- of the

i nvention is a compound 11 13.02.2007 9

( )N/ B X N (Il ) N wherein represents an

opti onal doubl ] nis 1l 2or 3; 5 %Eigpresents a
| i nker sel ecte 1N-0-, -0- CH2-, -0-CH2

-SO, -S2-, J s cHe- CHz-, -CH2-

-C(=CH2) -, - NH, (al kyl) -, 4X=®-,-4X=S-,I 00S
S X aQﬁm%dﬁ ;and B represents a nonocyclic or

pol ycyclic, carbocyclic or heterocycllc gr oup,
optloné¥¥yE@Uﬁ§F$ ol dogbleopd i mes wit h

subst i muent 2068l ected fromthe group 1o consisting of

al kyl WW&%H&V& hnl@éf‘"ée%_'{/é@’frdrﬂl ‘ol .o-2f kox@*CHz CHg-, -8-, -SO-,
%55- 209'%% N B deckar e

halo H2, carboxy, carbanoyl, am do,

sul fa Qnd p § or with anot her nDnocycIic or

pol ycycli ic_or heterocyclic group, which

addltlonal nﬁnocycllc of " % ycyclic, carbocyclic or

het er o &y taPressgisor pranagybp or mbacvthb@arb@nyghq elubetgragyelicagroup,
opﬁrrrauy isopstititet fonkSorsimbrd tifnee ith Sustiftiend $diciad MonD kU Broup

t
cG in§ b %Idk?{) {%I’ky(l %Xfﬁl%)%lﬂklkéﬂgd kgl?(&)gﬁb}gﬁcl)}(ygl}(é)}y Alkoxy-alkyl,
@w— Bk YoRN o SYAdRPXUAI: CYOIERIkpRalkYy balpiGRy, ON. NO2,
Nirk! earb@y3 Cal@amONCBmldﬁl-Bulfanmy&Jcanyl pheaylbamwith anatinérdoonocyclic or
p6 b}foﬁﬂﬁjdrbocya%rm'é@?déychd roBp,"WHiEh BEGTGH %nemgb BIE/cycllc

cg bo&yﬂ:’tllé o?ﬁgtg&:cyélme r&# %\%C 'pg%'}aﬁ% SS sp\ﬁgt’tﬁtéﬁ PR °R more mes with
sy%iﬁt@&gglegteg,fm éhg gpR epnsjsting of alkyl, cycloalkyl, cycloalkyl-alkyl,

alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,

: cycloalkoxy—alkoxy, halo, CF3, CN, NO3, NHy, carboxy, carbamoyl, amido, sulfamoyl,

and phenyl.

in a more preferred embodiment of this aspect the quinuclidine derivative of
the invention is a compound of Formula Ill, wherein -——-- represents a single (covalent)
bond.

In another preferred embodiment of this aspect the quinuclidine derivative
of the invention is a compound of Formula 111, wherein nis 1, 2 or 3. .

In a third preferred embodiment of this aspect the quinuclidine derivative of
the invention is a compound of Formula lll, wherein X represents a hnker selected
from -O-, -O-CHy~, -O-CH»-CH>-, -S-, and ~CH-.

In a fourth preferred embodiment of this aspect the quinuclidine derivative
of the invention is a compound of Formula lll, wherein B represents a monocyclic or
polycyclic, carbocyclic or heterocyclic group, optionally substituted one or more times
with substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-
alkyl, -alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
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bond. In another preferred enbodi nent of this aspect

t he qui nuclidine derivative of the invention is a
conpound of Formula IIl, wherein nis 1, 2 or 3.

third preferred enbodi nent of this aspect the 15-%2?2007
qui nucl i di ne derivative of 25 the invention is a
conpound of Forrmula I1l, wherein X represents a |inker
selected from-0-, -0- CH2- 40- 0- CH2- CHZ-, -5-, and

-CH2-. In a fourth preferred enbodi nent of thls aspect
cycloalkguy-alisoxkyi, diaive GFay CNaNiOse NHaf cdrbexyi narbammiopin amidog sulfamoyl,

al?cpﬂmwc ﬂ@:’ g/ftrcl) rgﬁétﬂgrl lﬁgl‘\ddycllcvﬁ‘r‘?foﬁ)ci?chg 6&@96@%%r9he?erocychc group,
wiiBE cRltohl RlonoPiFi ik Spovarplcy SRECHRIG S dreteohS oy ey
oriigpaity l@%élmsmé@d @@Q edmprepiimes witly subglitusitss selegtedy from the group
calsietihg ofyatkyalcholbalkys,y eyanslitgy-hik i/lﬁ'dmdxy, Bl deoxalkoxy, alkoxy-alkyl,

DA S L b .o o v

I C
@?(ﬂa&ﬁ’?ﬁ( aé?‘%’ id, gfametzandmienep, NH2, car boxy,
car bantwya flftbuprejerreds aﬂnbadmr;aht of thiscksphetriie ,qumucmlrtehdenvatlve of

thaNAYdHEbn T ROSHRPIURIOSF Gty i, 'vﬂ*:er&ﬁ@‘?&bf&één@s Q'phenyl group,

Wﬁgﬁ‘ ot .Sl DpsyiB Ehe g o LRSIl aﬁéﬁg;me“ected from
thggreurhennsipting okallsyi ¢vcioalkyl, gusexsmcyml&om hale, GFs BN, NO2, NH,
asdpisdnyt uent s sel ected fromthe group 5 consisting of

al kyl, | %{ @o‘%@b#&’%r edcéf%cfl‘ﬁrjnFﬁﬁ thély E%Lchdﬂiet%é)%ative of the invention

1J(;p/dr ogyﬁn oxy, oxy-a oxXy-a
WH&RI 'Ry, cycl oal koxy- aI kyl, cycl oal koxy- al koxy,
hal o, CGI3-(2EMeniaRidazd42- b}pamdanrya-yb&y)baam}oiqycla[ﬁ 2iBjoctane;

sul f angy b éﬁﬂtl&h@ﬁﬂeredf No@af bﬁa@ﬁa@éﬁﬁ&f%&@eﬁﬂﬁ@%dﬁﬁn salt
hi s as %% gﬂl nucli di ne derivative of

nd of Fornula I1l, wherein B
r epr es8RY §0@bm¢éw|0f v ap mora f g émbpﬁ'mylts flgscribed herein is
casideestavithin tehstbpé of td pestendinvément | mes wi t h
substituents selected fromthe group consisting of
pak kﬁ/l %I pal li al koxy, cycl oal koxy, halo, CF3, CN,
hen . I'n a nost preferred enbodi nent
the qulmﬁhelcpdienbofdbls invatiianehald repinesents/faierd, ghloraforomo or iodo.

They aufiidaldrhéthiiSgrélp represents e.g. a trifluoromethyl group, a trichloromethyl

alobpys r{aﬁr@%@é B S8l g gfglazi n-6- vl oxy) - 1-azab

mer t her eof, or a
phar mafe e &arﬂwt @&é@ﬁt'amr@oad@ @lievh gsipt degignatesfa ugivalent
satnratad, straighl or hrhechedfhydAegrboa rdhiaima The mydfocinyon ehainpreferably

ccﬂ'ftalh i?o?erﬁﬁQS?ﬁ' tﬁ%ﬁﬁeéﬁ%%drpﬁgmg?é? |l m%%ﬁ’g%‘?rreﬁ%f from one
A DI N T ——
teiriare petntyin hevgll and dgohexybring priefasred, eralbddiment lityb represents a Cqu-
alk@dgroup, Tieladiag ttrutyn albSHIRYI N ¥bcoptiayPbIitAP BRS @EtiSryeoullyl. fh another

pltefér&{dué?'ﬁl?%‘?rhg% of 3hi ;ﬁ?fepﬁ?r¥ élk@&{aﬁﬁegéﬁé '.%1 & aQIgy? deup, Qfﬂlch may

al o- su r oup
in particular be methyl, ethyl, propyl or isopropy.

In the context of this invention a cycloalkyl group designates a cyclic alkyl
group, preferably containing of from three to seven carbon atoms (Cs-cycloalkyl),
including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. »

In the context of this invention a cycloalkyl-alkyl group designates a
cycloalkyl group as defined above, which cycloalkyl group is substituted on an alkyl
group as also defined above. Examples of preferred cycloalkyl-alkyl groups of the
invention include cyclopropylmethyl and cyclopropylethyl.
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25 In the context of this invention an al kyl group
designates a univalent saturated, straight or branched
hydrocarbon chain. The hydrocarbon chain preferabiygr 2007
contain of fromone to ei ghteen carbon atons
(Cl_13-alkyl), nore preferred of fromone to six

carbon atonms (Cl_6-al kyl; |ower alkyl), including
pentyl, isopentyl, neopentyi1 tertiary pentyl, hexyl
and isohexyl. In a preferred enbodi nent al kyl

r epr esarihe qentgxi oB dhiailinventionr e mlkaxy gronti designaies an “alkyl-O-
gros) Heydin afkgrie Rdaiefinby biidve. ERAmMpIRE loF prefertat Mkoxyl dloups of the
in\%ﬁ%#ﬁﬁludgm‘?&@{y%%d iment of this invention alKkyl

represents a J3-al kyl™group, which may in particular

be. net!Ryie ceptaxtiof tis Blyemtion 2 vseRysaxy oiqvpidesionaies @ntalkoxy
grodp a$ dsfinadvabrive pwhish @jlokyp gidkiplis guisstituteld sity makaes naore hydroxy |
grédtssl Preféirddy hydrSkyRlRoxyRirGpR! G ithe ing@ticR! iRdIE Q-fhytﬁrﬁgsgbthoxy, 3-
hhhr ee to se\fsn cag%)@nx a[é_ n&r %}0(;3 71;0)((:3)/?3"5{)%&%' %}1—hexox

R DR & Y BRI, SN BBEPTHOS A G PP hexcxy.

cycl oHaxiie ceniextef Hisineentipn a gyeloalkexwanue desighateha Scycloalkyl-
o)y @m;e.pt wiksrein ayglobmallik i definkd labgveaup desi gnates a _

cyclo . ¥ T

oY oup N4 oy B SRR ARG el bl GEGLRTN a0
alihs6 gloupgy R &lkyk ispsfefined phoye Banwies & RiAfertdoakexvAlky
grodps ofi neeinveérdioni inclhdel enattydy-ometbyy mettdxy-etreh dsthoxy-methyl, and
etfgledmiopyl et hyl. .13.02.2007 11 In the context of this

[ nventlin\tm an taltk?El)( routg) desiI nat es an "al kyl - 0= “alkv]

or oup, MR FERXT s TveMibg aiLaIReryeAd aro hSesighates oy alky-
Ok @' rasgum| whersin gilfod fssasp fiefined abaveehRxaraples o€ predierred alkoxy-

~ alkey hpsypsaafl tigd hveptior] fhclude rdethbryxinetioxy,hindtHory.efhok® NetBoxy-

20

25

30

,mgté%éﬁi{%ggé%_?éth\%gup desi gnates an al koxy 5 group as
e

ch. al koxy group is substituted with
one orln W@Ftoﬁfyth'sgl'rlyﬁ‘ba;’.“ Br e¥claafkoyy-Aldr 8reyP Hasigpgtes a
“cymanlifysOedikyl rgroumwénsréin nydloatitylaed @kylyate axgefeed abyye. 3-
hy dr oXj\- {he Ogwekt o‘fr‘tﬁi}édﬁ@ﬁ%ionblét woan;éxﬁfﬁmb@nr&@n&&z@hates a
7 a . nt exs 0 1.S..I nvent|on
BRI d580peof shlFl 304 Bl o e B0
gr oup, N FRIMAXLS) i BIVRRTOnjasmarRo-REPPlyeyrlia sarpacycip aroyp is a
mbie arqudiyeytlicofarbbyslic proap thotdinga bardbk @aly- ad kiyiy agpro.uPhe ring
. e L | : | .
SIRERHS AR FARcuBr B il 6 on 22 ALe) SRR ety
Sag‘fret&as of the invention include nethoxy-nethyl,
met hoxfyreéarregl moee-renpplvereligyiarbasiielic groimsxgf-tbe lipentiaminciude
pieagt prtngf intﬂﬁrlfcuiaﬁweiﬁ@éllr@ﬂarﬂﬂﬁﬂcfﬁﬂyw inRlbK@XM @k RURI 1-indenyl,
; a = O , .
24iBah S i Ch i, o et - ongfll 3.2 INEERA S 6.7 -
tetiphy@igroariiobx y Ingr BerfsUdy  BR S-tRI@AYErer -napbthye and  5,6,7.8-
tefraityldoo<g-napbthplx wzuleml hinxparduier xi-azwéryh x3razutertyh ary , 3-azutenyl;
fiRrdHKYme bBAkYiar | Nddienyt ORLiRSkergl, 3RidrehylVERd | Rfludenyl; and
G cl oagkox r't'allkryL gr ou (iles(lj nat.es a
a”'%’?‘&?’lé( |"?<9% tigylan oo '%E%ﬁf‘ %ﬁ?é‘&'?i???“é’bm oal kyl and

al kyl THre raanajeen melcediearborgclion ofawe it isx padtulahibe an

 arometagionp (aryl)yPlehetdaoaryt blgmxof B MuRnEREingInas Rerdl; indenyl,

35

in particular 1-indenyl, 2-indenyl and 3-indenyl; naphthyl, in particular 1-naphthyl and
2-naphthyl; azulenyl, in particular 1-azulenyl, 2-azulenyl and 3-azulenyl; and
anthracenyl, in particular 1-anthracenyl and 2-anthracenyl.

In the context of this invention a mono- or polycyclic heterocyclic group is
a mono- or polycyclic compound, which holds one or more heteroatoms in its ring



"cycl oal kyl - OG- al kyl -O-" group, wherein cycl oal kyl and

al kyl are as defined above. In the context of this

i nvention a nono- or polycyclic carbocyclic grou$

nmono- or pol ycyclic carbocyclic group hol ding ca %9%2007
only as ring atom The ring structure may in

particul ar be aromatic (i.e. an aryl group), or
saturated or partially 25 gaturated. Preferred nono-

or polycyclic carbocyclic groups of the invention
siruutra d¥he éem yoly-hetetaoydic groupsaintiuded aenzb-fuseldiriye- andl six-

terddyERN Yihgs rﬁﬁﬁlhé CaHeAlor meédeéYéro to s' neribd
e L B o R

| rifg sifuchges ey ihpatiicuar beagsematd (.erahae®ay)s 30

10

15

t et r ahpeiigrret MARGAYANA hetdie) @it YroupsTof ARG Invetiod include pyridyl,

%ﬁ'ﬁwleﬁ*r}é)nd f2¥| a@glce:ﬂyll ar?cgg\grﬁ-@@u ltl'ﬁ%Wl én f‘{ lrt%?lfa? Wllan-Z aﬁ‘ and
t"ﬁﬁ’?'ﬁ'@rﬂgﬁwl iny particyak mra%gwand. Hrﬁﬁa?r‘i/r Puridaz '”y}/ in partlcular
pitridarint 8- cad ypyridazin-2-ydnihlazelgke iry bartidliar thiazol-2-gl;, thiazol-4-yl and
tm%,%)tﬁyr»‘ lahg tﬁ@a#agayxc bl Sa&ElSHHﬂO'I ?Eﬁ*hfﬁ"ya?ag% Sélﬁg;?%%crﬁfdﬁ%ﬁl-&yl

?n‘%a ﬂ'%‘ﬂcﬁo“ﬂézi %ﬁ'&ﬁ?) Ffl ﬁ'iienyl 35 in particular

1-i ndeﬁgﬁfer@i PotyaNd heferacyglic ﬁfctéﬁwvenmh@‘h@ﬁ indplyl, in particular
wﬂ@l—Z-yICaHdarnd&l AP olndolyana particalhisejHdol-23k lcamelinyli in particular
qR ﬁ{)ler f@éﬁ” P&lna@ Vll gﬂ%ﬁbhn Z gﬁaljlhgiﬂ‘i% ypé]'gi |%|Hfﬂy!qum%ﬁnyl in
p?”'ﬁ‘ﬂ?'hr qel ﬂ’ﬁ'" ZI'NH t #d c&Ht‘"‘@Sﬁ‘ lingst-ylg h%”?‘ﬁ‘!ﬁé“ﬁ? Won 18 RaAsieular
benzipobyaRelli dehetxezolgly cini agicalap benzosazvbBey; denzthiazolyl, in

, pQﬁ’ibMﬁb’ CbéﬁztﬁQfﬂ?—QW‘d b%ﬂlﬂhl%ﬁ)ﬂjs iane Qflmﬂa’f € benzisothiazol-3-yl;
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b?%%*mjs PR PRI R 00t YT, Mcuer
imiggzal 1. ahipysdazin-fretiigad dipeneafaiandyiplragicrian gbeazntvrandifhg
one or nore heteroatons. Preferred heteroatons include

Pﬂhﬁﬁé&ﬁﬁbaﬁMccé%b@e%aI(sO) and sul phur (S). One or nor €

i 0 b BB oML,
SHIéqbd;er foe Yhs Intsang!e@ @dmlrmstrathe Buiteblet foons inskidaddbapyaceyfically (i.e.
ﬁ@@@&dll?ﬂ laggeppatié Cealts)y land PrEd @r Jprydirug Nfdrpy rafdthé- y[blnuchdlne

L0 L tnk fBRfid] Oul ar” thien-2-ylTand” thi en- 3~y
artvcul ar furan- 2-y @nd furan-3

pyr| daﬁxﬁRy‘Ple |<?f pharmpgeitisally B%ep Additign sglltﬁj mc’lude without
limyjtaticgia zthe - Monyloxict imoegaalcy land i ergqrde tacid) | asiditibhi selis| s@shy las the

hiyi¥oBriBrige? délnvéw drrorh h h?&'@&hlé’fcy lac.da Nghet My@SbRAAEY | derivBd from
r@lobighl B 1, el AShAREGrore styc e, e, parenirgfp ciypd from
pgrchlqmc epifddbe @f\gqsphgtg,qjenvpﬁ @mp@gp%m@@c thesulphate derived from
shipheriogyid;| the farfnatd eem\mderrttm farmidnadidickee iaediakey terivied from acetic
alfdl fHe%Fﬁéte deRR cﬁn did! as%ortla’te Héﬂ)eﬂqlr%w scotdit acid,
rgqjalg%gﬁq.?u I ﬁg Ien fr%n @e&;uelngﬂa“nq% ?cHd Ehg enzogte derived from
bgotaiwh¢ith-t5e ylnnameteqiﬂrwed fromeciyramic abidothalditrae derived from citric
a@ﬁlr tHeC thBon 28! ideAVe fréim ZenfboniNAcig|UthB Bpahiafe detled from enanthic

%ﬁﬁ%gﬂey&envb@ ﬂ%% tfurﬁé‘ljica CI&StthQ&%ﬁ%%aﬁg |ve% f¥$m glutamic

hzoxa

%‘@n thenglyeri v.?/perl\fe'q fr%,gmcelm agid, e, gqcfﬁt%ggpvegl fgm lactic acid, the
nieate sieribed Aoy Imaléin gid, t ihe ulhalongtendériet hirem oinal®nigl acid, the

mandelate derived from mandelic acid, the methanesulphonate derived from methane
sulphonic acid, the naphthalene-2-sulphonate derived from naphtalene-2-sulphonic

7’;
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benztriazolyl, in particular 1,2, 3-benztrazol-1-yl;
i m dazo[ 1, 2- b] pyri dazinyl,.in particul ar
i mdazo[ 1, 2-b] pyri dazi n-6-yl; and di benzofuranyl, in
particul ar di benzofuran-2-yl. 20 Pharmaceuti cal 1$.02.2007
Acceptable Salts The quinuclidine derivative of the
invention may be provided in any form suitable for the
i ntended adm ni stration. SuiBable forns include
pharmaceutically (i.e. physiologically) acceptable

acié| the phtwalateptiarived fropy phthallg dcisk, the ssficyiale denivedtroindiaheylic acid,

thdesdrsael ¥&ived fidhe domieHdd the Zredr¥RNBR@dOfrom stearic acid, the
s&ccﬁﬁ%a%wedcﬁf%y s&‘&c‘ﬁq‘?c?ta%PJ ethé‘dt‘ahla't@'bef'%é %ron%‘%rg&% acid, the

tofsjegarirulptonateadrtiver diems aft@lgergm s,wiplwlq H%‘ aydithscliieo Sugle salts
még be\f@dweﬁrbgrprdm,edumshdlejlmnowa@nd desdribeb ydthelarom de

der i Ve@)tﬁérogbldgygﬁ&ﬁré’én Gxaﬂ Heid! I’\@u&‘) t Y€ ndeT be/ €onsidered

fromnltr C aci c rate erlve fro
APBRPEERlY RTARERIS, TR e e olhey BEPPRFAAN oS orgetl as
lnlmnnedlatelse s ublpthining drer Cheadicalr eemBourdil phuthec invention t érel  its
ph&EBé RicHR/ dc¢estableBld fiditioh sagi d, the acetate derived

from aggérh&es %?Lg?aer%%%e&\fj%@? far%gérjﬁ‘?éﬁé’ egagtoh%ms&F o tén Ehemical

aci d e ascor aSCor pl c acl
cayapauERcad (ing Kaation indkde.authoub imistionpethe sasivsmi the getagsium, the
caltiemb éeziwagressiunie rthy ethcf thenalulimiungi the dithivin, thbecholine) anetysine,

aflf he. %ﬂwrﬁér{ﬂ.ﬂ% ‘-‘éa?']t”%ﬁhcthécﬁk@ § e ofid Ol{-nﬁrﬂéit @orﬂ uﬁﬁe Gf ftl‘ié’?ﬁventuon

clt Il]cC er |
SN ER A5 e GRaps b s sels ey, rfae d By procedutes well
kriawrsarat desdépadvie thed arbm f umari c acid, the gl utamate

deri ve% e QBh@KLER GnveRGbthetBRugH suns! @ftracs.%inwgcbowwhds

I eri v
e T )
Prpderecbare-priem rﬁ@!té iciudgcthy aligyheniumesael @tz@rtmlar\ﬁaa migtlyh and
theasitiglonurachlts; thdeyobhikgwatm ghits)at @aciezulay ke fcydopropyl-onium
t .
§§ e FHERRREREN SARE A RARIR) 3R SRR onium
rd, the phthalate derived fromphthalic acid, the
salicylate derived fromsalicylic acid, the sorbate
segiciiseterEr om sorbic acid, the stearate derived from

Stear T Gng fualdi degwsﬁviéggatfshedgg LYRSVERABh BUGCARL () and ()

aci d,

for '@PL%%@’GB -aguinplRsamice s o dThe srepates e&ﬁfée%?msgwsm gnd the
ingdddiial isomerstthamselkes, arSudthinghé ssopeof thiey prieserftdmventiorny

pr ocedwa%émwe{fdrm%neaw b'é”?es%ﬁr%ﬁrin{be%é "bph@ﬁ Qﬁﬂpodg '"tfil" known

acl asS 0xall C acC
A o S &@gﬁ seraraind e Cirkrep el Palls 1€ by Gee of
apr epigaliyt iagiveoncidaland ating #he opinally nadlivet aming ncompound by
trefinbivith a isdven Ardthet OmBMdE dfoP fredédMand Maesthates iptadthet Sptical
@%’d@?cg%z}ls%ﬁ' Jéé/orf’i‘%ﬁ?o%a%&{; r%F'oﬂ &‘?%nc&”aéﬂ}e ma’cr&  Racemic
rnmpceutl ca % e catl
C%mp@mfiawfa,eapreswdﬁ\éﬁman GRN TS ’?erf\?é?h’% inte H@Iﬁﬂpélca' antlpodes
ewy..t hiowt fractivnelat crystaliisationsodi udy  bhel-poftartratesm ntandelates, or

cglﬂk)ﬁérHth&ﬁ?e r;ggglﬁﬁleygﬂ., Ighe zinc, the alumnium the
I hi u e anmo

T Bl Dol S ifohp depepbsile B elta b resolved

by M%fqrmgifpn of diastereomeric amides by reaction of the chemical compounds of
the present invention with an optically active activated carboxylic acid. such as that
derived from (+) or (-) phenylalanine, (+) or (-) phenyiglycine, (+) or () camphanic acid
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contai ning an anionic group. Such cationic salts may be
formed by procedures well 15 known and described in
the art. In the context of this invention the "onium
salts"” of N-containing conpounds are al so contehp.aoed
as pharmaceutically acceptable salts (aza-oniumsalts).
Preferred aza-oniumsalts include the al kyl -oni um
salts, in particular the netpyl - and the ethyl-onium
salts; the cycloal kyl-oniumsalts, in particular the

orc py | ’tb\pr fuypatiam iofi rdizxtereaineds @m;anna’q@s by reaction of the chemical

corisdupalof eprkadnt PREMBNSA & oftialRadctives shieofdriate or the like.

cycl oF’(—\SQ%nJﬁMMAd’s%} HE re%glk/ﬁé thestog{ da{f léoﬁ%@ 'éﬁe Mb‘?mn in the

qui_nuc

argxPYgh methads inpladg tbosezéeqcap?ﬁs by aREF JaClRE r‘\ac?erWI@n Sin
“Enantiemérs. Radematerc antiResolofiorish elsbn Wbleyrand Sans| NedveYork (1981).

i ndi vi gigdal iasREEPPdIRES BAY 880 %Eepréﬁatr@d ﬁoh%ﬂ%ﬁ%ﬁvé’&amng
t%t;. Rr esent invention. Racemc fornms can be resol ved

'8t he opti cal anti podes by known nethods and

techni ques. One way of separating the di astereoneric
Mefdds dfPrbpardfienof an optically active acid, and

| i ber at{ng [AY ng.b

treat rrgh? %SREC"& % Géxlnja%‘n@sc df ﬁweagh@%ﬂ?r?nﬂg Q? %freég\;,e;kl:;/

C?’B(@@?Pé‘@b@%“?ﬂdé fPhé? %‘Btcr”‘bél’“t %ﬁ‘ﬁ |‘?38ﬂ@'§’s? eﬁ%{@& ‘ﬂp{l}
exdmpest dhe aghying nmaterielst faraktheaqrooeesaratdessribeRaderthe present

;S";QBEWQ% lenovH"'Sr M@S@aany RY eitbhABd Q@,nccsdwatlmx hRsdéeflom

Ch| %B gal .antipodes, e.g., "by fractional
C%'P?/"?[éﬁ ag% oriF PG> or 1 - (t artrates, mandel ates, or
canphoA¥QIgRGaEPeyndof the 'W@N’%ﬁme&m%’teﬁi@ another compound

- ofptie Myehiich wsnglinivertiohsiefiethbdd. he present invention may

20

m des by reactlon of $H§r$‘°?ated by
CHNEBTE | BOEIAESn St (YA sXERRIPEa TP GIERIYE SEiHagteghroma-
tageathyxstei ¢ aci d- such as that derived from (+) or (-)

phenyl al anine, (+) or (-) phenylglycine, (+) or (-)

al so bqga 0! Ythiorb Yy e réée;swé aefbr.eéd Flefih &

' id 13.02.2007 14 or by the formation of
ngé} ereon@&
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i ¢ car bamat es bg%r eaction of the chem cal

conpouﬂ-aedFe%el‘?E"WP'é%hfe'ﬁf?ﬁ/ Pevsh aWinpRliding gerivativas, yhich are
fauotlity decdhiobmavgio diparids airthé micolinik excetylstidinei renaptorsghAGHR), and
rdcaliatdi€ of %%Uﬂd&%lﬂé“%c@ﬂbl'sc‘m érﬁ&f@‘r’cﬁe %f eﬁlﬁ%‘ﬁﬁné fatspBrters

ar.t C net 0 S | esch
S s TR SR poRpidY %*Fﬁhifeﬁ ERaine faoRiiol 0HRT Ay the
npEgteRblinenEeceptaL AVERN PRY ok e Neeenic aminevirneppriers Tgr. serotonin
(30T}, c dbpanine v DA pEU mdﬁapﬂﬁephﬁiés O(NE§. puspagreféried o fuinuclidine

maltﬁ@é ofGhd ?[r‘él ﬁ&(ﬂ{ ShoW sdlBigs | %ctlvwgt B9 d$oR) p in_the working

on nuc ne der trves 0
er%m Bt Bhe Kooy ufb?ﬁ%eﬁw' t st 1, DB pagnists.

paﬁetngmlstsymtag@gsts ané alipsterieoveduliersrof bedeceptohe wor ki ng
exanpl €rie N theft pidrmABoIBGEAT profiie her quileligihe C@HivaFves of the
m@gﬁtﬂn QS}Q bé ﬂséfﬂl“aforptrhgstr%gment of diseases or conditions as diverse as CNS
relaied diseases, PNS related dlseases, diseases related to smooth muscle
conftraction, endocrine disorders, diseases related to neuro-degeneration, diseases
related to inflammation, pain, and withdrawal symptoms caused by the termination of
abuse of chemical substances.
In a preferred embodiment the quinuclidine derivatives of the lnven’uon are
used for the treatment of diseases, disorders, or conditions relating to the central
nervous system. Such diseases or disorders includes anxiety, cognitive disorders,
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application are known or may readily be prepared by
conventional nethods from comercially avail able

chem cals. 15 Al so one conpound of the invention can be
converted to anot her conpound of the invention G§‘H@2007
conventional nethods. The end products of the reactions
descri bed herein may be isolated by conventiona

techni ques, e.g. by extractiqgn, crystallisation,
distillation, chrona- tography, etc. 20 Biological
leéﬁ'ﬁmg/déﬂCltTmembﬁﬁfeﬂﬁts arftv@yeiunetior, @lizbieksertsalistase) attention deficit,

H‘Jﬁ—i @chéﬁgtnwp%%&%gl H%Sﬁ?r\’\% YA Barkih Y dfs%a%@ Huntington’s

|nerg|c cotinlc acet% 8
disgR ¥ MO TR aihsera*aﬁ%em%dﬁi 8% gp da JpureHE'S YA r&memgsvchws
degresgidromsania,marae temeassion, tsbbnz@pl'urgm;a; obsassiveecompulsive disorders

éé@?sﬁ’é?ﬁé %ﬁs%reezsc Zé’eﬁfﬂ g3&isbraersS sucm asl %&f@@?ﬁ%sé%mg and
ohatys BabRBe, ° Bl kchy nApS e, "EAR, MERIAC perteri

neppatby.AusM. dysé%aamrdlva@wﬁwﬁéa (fmmrk@ﬁaanwlépﬂhéyhmaneost-
tréMRtic Alsdrome e bedidl eshais, nalsdpin disordies, | psalitvdsmartial [Banser's

s'rﬂi\‘ﬁ‘ﬂé %Fb SIRAY tfé?@?%r’o}ﬁ:é theaﬁftdéaY' éﬁé’Sﬁaﬁlnﬁm bitohiR€fatigue

e ‘present
SYDKURe; ‘BH"'%GR‘?H?‘“W%@PQPG WR0-agoni sts, 30 parti al
agoni stisa paefeaqbembwmntjdlaéas@st@swrdemmrbcmdmpes ceflatingdo the

cERFE F‘\B%us 5%%&1 FortHidH thB %fﬂlﬁ%ﬁd?ﬁé)gérﬁéhvéér&fthé RivéhRn are used
deri v

t i.ves be
a%s%qgg%v? gfsof 9505 PPV, Pﬂﬁ-n Chgf) plg{eﬁlgaag@go?@%b %8?1' %/I ons as
di ver sdnagnatiis Pfe@Féﬁtde@"mhoﬁéa@”ésthePNS'“Pé'IddteedjeﬂV%té’ﬁ§ egf the
irffe6@Es @fay’ 6k atisefll tfor IH® aidatrusc be diseasds; adiédroers, or conditions

. 2089684 Qﬁthdén?&ilg%ﬁclgdé&% r ﬁ'lc ﬁ'{g: tgi?wulswe disorders, angina
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I Seases

pﬁﬁpﬂ%mpa?gmawre papoyr. mvaﬂar °§9rrp%%?ﬂea-c APUEREYpy tardive
dy$léndse, iyparkinesia, grematiacesejacflatvineand aleciadiffiawiyes. I n a

pr ef er nﬁoytee rHpe e NPrdferrdte emuoamséﬁt dh& Qquﬂﬁblldlﬁé idéAvati0bs of the

he.i nven |on e S

nyegigarey & B, 1 clhe' Mokt f SEriRdineD gt e" Shon as
tm@wg@&w@@@%rors@mpmﬁ 5@’&%@“5&“ AdBrudydas-ncl udes -
anxi et yin st gaviothiey grefesed dentmdiniéht GRe 2Mnclidibe Idedvativeg of the
@%ﬁt.& tnay f%méaful%ﬁ trfé' trSataRflt B 8 LHBEEJeRBratifd ZRBFSRS, ifcluding

se, atten tention deficit

trﬁ‘?ﬁ'@? Bangdi @8? 88 méﬁ\?ﬁqﬁf 'OBar ki nson' s di sease,
Hunt i ngn®ves angther arderreshpmbpdiptent theaginudidel darlyaiives of the

ifdehti®$ neley ba ubefdr @drt BieStréatMBAOBE inflRRYIRIGS | diseases, disorders, or
Cgﬁ(ﬁ}{lgﬁss il Hfleﬂnm%& anq gl%roﬁfegé ?Qﬁbég Q&r?eertH ?dl:b@ea Chron’s

sessrve co

difeasp deffammatapy l??@j"ebij@%ﬁ‘sd’e H@ewﬁﬁc‘a@s’aﬁf@rﬁaﬁ@eﬁer vosa,
bul i m dnestitl armittes ifryferradrenabceiragnt thecquirejstidion, derivatives of the

n‘?\"epﬁar‘:jﬁfé‘grﬁé ﬂsefﬁl%f i desmRh 8 mi§, rlhf)&érbﬁe om@\kérnOMEFéV pain of

{ ni recyrren &ara tdrySkI ne?s:“ &% if’:\lunee & migraine,
e e{‘ﬂ’ bBTlﬁ?‘g g AR Ve gLty mig
noRtopPEalive PaiapamthplHntam dimbspalrpsT@@dmuemmn Eﬁ"t'@&ﬁo@r meyropathic
pain, chronic headache, central pain, pain related to diabetic neuropathy, to post
therapeutic neuralgia, or to peripheral nerve injury.

Finally the quinuclidine derivatives of the invention may be useful for the
freatment of withdrawal symptoms caused by termination of use of addictive
substances. Such addictive substances include nicotine containing products such as
tobacco, opioids such as heroin, cocaine and morphine, benzodiazepines and
benzodiazepine-like drugs, and alcohol. Withdrawal from addictive substances is in
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syndrone, pre-nenstrual syndrone, |ate |uteal phase
syndrone, chronic fatigue 1o syndronme, mutism
trichotillomania, and jet-lag. In a preferred

enbodi nent di seases, disorders, or conditions rdBd1a.2@07
to the central nervous systemfor which the

qui nucl i di ne derivatives of the invention are used are
cognitive disorders, psychosgs, schizophrenia and/or
depression. In another preferred enbodi nent the
generalusg| iralimaicd experiatcey @bamiciarived W5 anxietynand rfrusttgtidne anger,
agay | Lﬂn"ﬁﬁlﬂﬁeé lh%ohéeﬁ'ﬁfb lredfesthci8 288 Teasd HREH 9418 ar@lincreased
e‘c%n' t%‘?som at e with snooth nuscle contractions,

RS E %'2) 0l'si ve disorders, angi na pectoris,

pr emat lﬂ iy eqrent, treaiment” sovRrs, tre@;raenthg@gent@gt nmhylacﬂcs and
alie_piahelpsﬂwﬁhc&ﬁﬁia!@mpﬁbjﬁé(arﬁtﬁSbﬁmeh&epéﬁ Kie as itr@atnisret ESUlting in a
vcﬁduﬁ 'd’%f eetff?rfet;#]clo‘?ctq‘é%ﬁﬁiéﬁdfey | n yet anot her

pre [pe g% lggl nuc ne de'{_ll yatives of 4
the 2 ﬁSBﬁC QB0 ‘B‘F%Pe?‘fﬁ""%@‘ ? UWEREIM argrused as
disgnhsiic iagentdi sgr furtbe idambificadion andylpcalieafianosfi migotinic receptors in
virdaegéduesocyt oma, hypertension and arrhythm as. In

still another preferred enbodi nent the quinuclidine

derivatives of the invention may be useful for the
PharmaceuticalffompesiieRyener at i ve disorders, including

t ransi ndnatingasped b |nvd1ﬁcﬁ¢brmsoﬂ>egqmel‘médeoﬁcal 2bmpbasitions

t 5
‘8“ Vﬁdt“?vtﬂ?ag?“ﬁ‘ﬁ@’ EARUEE ALY 0 SRR bbhaRves of the
Qfnent of inflammatory diseases, disorders, or
cond| t Mahilg, a ichermigéi G@nwmmkiamﬁMteonyemubn rfonduw)rrdﬁmm/umby be

. a@Rinid18d #NHe FOHER6Re re@émméal c@h@@@&ﬁ it i B.felr@ma&bcn{tbbduce the
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a&%@ehggd%ﬁﬁsﬁtl Hgl |rrna{@' Vgo#é ocail éeﬁ?ystoﬂoglcam rﬁ?ﬁ?‘ﬁ%ﬂﬁ srl\lt in a
p%%"ma@awtlcﬁb%omﬂosm@ toggthar WiBrRneder merp asiuvigsist excigients.t gasrers,

buffezs tdileerits afndrdrlother nmxi@natyqaharmmﬂcai euvgligiepal n of
acut e, rPhéoﬁife@erFHd re%’ddfdfrﬁéﬂt cigr weﬁﬁqn qﬁomgéé &%arﬂ%béhtncal

o Patvcliid e AROTIRRRS B R b o more
phrimacewicathhiasceriakia cineiers chereitrepaind, oplivnally.e bhee dherapeutic
aitt/ab pidpdylaetis mgaidints, tkdo@wosrid ubéwrrawbrtCTnstt{aaie@ sfm@t be
deBeEBLP P s@%%f'a&ﬁ y;omﬁét.tfé Rl Yool Bhefilihdiichdd! & tne
er]yvati Vc? ?W
forpuiatioRArd Bt NAPRYodhRire réf'.“@c’caus.ed by term nation
of useToé phddnadeutical cembemmteﬁtheSnmetntladdnay be @dministered- by .
Sy bsdrBsiest IrB@tleuelméH C&ﬁth”%é%ﬁé@' %réyyoqb#‘éféreau‘?gut@s? of

%@ﬁ%{’ ory BBk Bl AR R0 b ey e GBS 1By I Brége, in
PeW@RFh &F . in\ijouis faa | anflr prreaigsal cadmiaistiatinn; dm qestiquiari gutaneous,
Sl]tﬁ;u(hhea@@? lnftﬁ*nqsdﬂl&rm o8 intrausfiusc |ﬁj>éﬁﬁtfr1 e - pharmaceutical

s"i‘tfotnec{f ‘oﬁ'&éh SEYn&Pu‘FaJtGrHé ?% nde?ébn s@[ﬁ? in the art by use
LY ﬁlj cu e

oﬁs&a@ide § onck Eonyaatorelr EbBUes, HRBTaPr e e 81 gRETec

fogabiation.nWihish Slestved, ecompbsitions mdapted dovaives ststainedregiease of the
aBiveVIRgredient may BPebiBgdd. cs and

Further details on techniques for formulation and administration may be
found in the latest edition of Remington’s Pharmaceutical Sciences (Maack Publishing
Co., Easton, PA). »

The actual dosage depend on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration of
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5 alleviation of withdrawal synptons and absti nence as
well as treatment resulting in a voluntary di mnished
i ntake of the addictive substance. In another aspect,
the qui nuclidine derivatives of the invention are3Wwez007
as diagnostic agents, e.g. for the identification and
| ocalisation of nicotinic receptors in various
ti ssues. 10 Pharmaceutical @gnpositions |In another
ect the invention provides novel pharnaceutica
the @fép@@e ta &es partiowpr rissumptancen eaf dpisunyantiph yio eredusei the desired

therapeiitic @fifethe Hawienere! it dusngréb@htly/aédnwﬁpléfedt li&at pharmaceutical

cdnﬂa‘é%‘i?h? BO?%E‘M@H frot ﬁiﬂ%ﬁ%cla{o c%’cg}P %Bg-nng a{&ﬁve lngredlent per

indiyjdual fjase opraferably aﬂﬁl @ﬁbﬁ’?@&l E%ﬁ?ﬁiﬁri‘@o g m§5tp?réfeé'iefjeQi from
altoat 1 fd alomliid@ md)are auitablecfor thgrapeutatreatontsonal Iy in the

f or m thé‘a&r\‘/)éslhé}le&%ﬁﬁé& ¥e ﬁﬁﬁm‘ﬁﬁétéﬁh‘?n %ﬁé for sb\&r& doses per déy

ceut | on
A SO Jos i€ tar, ML RPEa r3faricgabe Shiaeg AL 3 GHePgR A ow as 0.1
Lgdteri/vo and ek piot Bhaugpqmmautmiéimjd@me rangs isipsesestly cagsidered
tolbe abdiit erfoemgﬂ@ ieT@ei 10BNhg/kgeol Phé‘ﬁéﬁéoﬂbn‘é@‘ékéjﬁém about 0.1

TG Rl BYTROSh RSB RLbRAT 2b0S: 100 mojkaiaay po

ati've oge one or rnor
pharmaceutically acceptable carriers therefore, and,
Methods ofiThgrapyt her therapeutic and/or prophylactic

i ngr edb&é‘ﬁostheh' rﬁé%ldéﬁ:%ijﬁﬂoﬂlettn@ C%Po%rmeof‘%ﬁé {n\/&'it )may be

acce
oA Forive g PhP ERER G CORMITRTRS SHorp ARG (O Aigoases.
PN trelatednidisleases, t diseases i rplatatt ta Iseoelif muBele contraction, endocrine

: dlsﬁﬂ?éérgaai@éééé“saﬂeléiwﬁéﬁrb%g@ﬁerbm 'd"éé.%@éé PdlaidB Yo tPﬁ‘lamma’uon

20

25

30

35

amn e convenient rout.e h,suit
oo D e, BRI B be G Ratal ' SpPsy (5 prdical
subgighefe oral adnministration, in particular in tablet,

i N capkula@othen abpage the nnvmmdeprovmésl methogsi df ftigg Nreatment,

I'1§#1t|8 o? Qﬁg\ﬁélona&“&sré'a%g S di 8} Fer’s%r%@ﬁ&h&r‘r& & a Sga‘crﬁ%méﬁbody,

aneous Intrav
ing H?'B%t? *ﬂﬁ%r‘iﬁ%ﬁ?@ﬁt? 8|S°m%6rfﬁor§??‘?'l§ﬁ’eofo {fip action of a
mpmaasmng oremtprbenqmﬂancﬁracam ewhish angibod ororsRiidelsedhe nstep of

adrifBis®@iihg % s$ikf a Glingtaiear Bode |ﬁk§?§<§n@%thMBH et hedtfkhereof a
PRGNS RS TH  o d@ﬁ«%oaeﬁgat S B4,

rel easl® &t tqeptexhafi s iinvgntien dh @aéﬂﬁ)l 69vads tezatment,
preveritbay pdepgraddxis @n él&ohﬂcbrqueﬁdfmé termmdhaéés@n -@vars illnesses,

il g kil T

Co L3 Bhprepslt ConiamniRted KAl doRigee desadR MG he fange of
froraaboet Gihitb steowd 6500 yniligramhd adtiwesitstdnee dgily, mara pederrechof from
abo‘fut WO ki bBoiit® il bf Q&lv@fsub&ﬁnéé‘é@l Ch@Rinistérad of8Y oPfvice a
day, rde%gng)é/nttést ru%&éloﬂpoonf the3 exact I%gde oJf administration, form in which
administered, the indication toward which the administration is directed, the subject
involved and the body weight of the subject involved, and further the preference and

experience of the physician or veterinarian in charge.
EXAMPLES

The invention is further illustrated with reference to the following examples,
which are not intended to be in any way limiting to the scope of the invention as claimed.
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the dosage to the particular circunstances of this
invention to produce the desired therapeutic effect.
However, it is presently contenpl ated that

pharmaceutical conpositions containing of from1a@P0o07
0.1 to about 500 ng of active ingredient per

i ndi vi dual dose, preferably of fromabout 1 to about

100 ng, nost preferred of fhegm 5 about 1 to about 10
ng, are suitable for therapeutic treatnents. The active
i ngredi ent may be adnministered in one or several doses

GEEral%aN arks':o‘gﬁ% SRS iiRoMirCaik senRR: re‘a?er?t@ ok #Mtbrmediates were
|rpst a(gueg, e obt alned %a do aeg]? g\ﬁ oW as qul? / k
paricgmec, HAdET TirpeRENg! 1B anAYRSOs,SRIENE: Macnsriuffh sl wailiset as
drying ggentsinghe swnkupyprocediiretcamstisolvents wessh evaporaiedyinider reduced
pr'bsggfe,and 100 ng/ kg p.o. Preferred ranges are from about

0.1 10 g/ kg to about 10 ng/kg/day i.v., and from about
Méthpd @/ kg to about 100 ng/kg/day p.o. Methods of

(FBKanSLE. 2t Gicdza DRIEBBORbIReIAE furhad adi®sdihe

:ioorr e usefu or the

of diseases or conditions as diverse as CNS
rel at efo @i wixtweof 2-naphines(F-@l1gatéd mmmadbs3-adnydiginek(2.94 g,

23 elnth@ly] tishehypAbspHne ©.BgCceNt maabl) @Ad tefatgardfivan (100 ml) was
adjﬂeﬁp Egﬁ{ zoﬁi'cél%g%?éte.r@lﬁaﬁﬁd:i{.g rﬂr‘?\Uf} Oétqsgrﬁnﬁhﬁfeh{?ﬂ during 30
dl seases relatea 10 | f1 anma I on, . aln, ana w ogravvap
miyRS: JhE [eagiR Mixfurenwas alioweshia H B bhewsctt Hiemgkpous
scxlitns t lydemdde [(MOG Mol herMpsyasc bdddte The emixtuoe D eixttacied with
@%aqa% ahg 1tob%p.ﬂeﬂﬁomat8&aﬁ§%ﬁ%ﬁuceon%e@gvim! diGMbrakrie@itne,

e

S o ST L e JHE i 4 rsponcing

dieRb
(0]
mg

 sali wan defrined hyeardsiiosiof e diethylheshercancomeditanal mixiure 4941 heaturated

20

25

30

35

40

witiefpRirieaciodIRs 91g (48%). MpHabomaeed. conpri ses the step
of admnistering to such a living ani mal body,

(:ti!%?(hweﬂglgﬁed%dlﬁs-!'l--’giz biE ngtf & f\eﬂJ é&eé Séﬁ 'C% Io nd A2

i nvent Va8 Prepared aeeordingtiexnethpd i feom (frhrnyphetdle Mrer #3-5-
185.t%€at i ng" covers treatnent, prevention, prophylaxis
or alleviation, and the term "di sease" -covers

i JgL 3R %Iohe s;i_ . fgsifaas_g-@; ag[zdf.:@ cf3hd fn‘é@'b‘ég% n(%lﬁ ik atad
cont o\ BIFPETRS: SHOGIng o metinsk B EEnsMhenel, fe product
wes isglatest as @ @i about 0.1 to about 500 milligram of
active substance daily, nore preferred of from 30

(iglsqlgtphbavlpﬁe@,b@m-1%Qamidvblb&tmnoeu‘anamrha@ a:ci@sélgmmpound A4
al , [ o
! VTP ERaeT g T Mopiotl (o £ e ERRRC AR r283-c.

usual e exac

whi ch. adm. ni stered, the indication toward which the

P dpelinoxynl-aza-b 2.2 glogiane merig acid safl\(GemBRUNG A

t he botlyasnvpieghtedodccbitingstobnethbdiArfromvédlydraryhuinoiibéevip 146.0-
1hpge@reference and experience of the physician or
veterinarian in charge. 35 EXAMPLES The invention is

I:ir-é ter! [ IIOI ui_a_r a;_gd .\:I;YI @t‘b.éefter egce rt ot pe Itfgl | owi anGj

i miti Ngas prephredecopdingfto methddrAy Bam Sindasol (Mai1#@d:150.5°C.

5.6,7,8-Tetrahydro-2-naphthylox

-1-aza-bicyclo[2.2.2]octane fumaric acid sait

" (Compound A7 _

Was prepared according to method A from 5,6,7,8-tetrahydro-2-naphthol.
Mp 109.7-111.3°C. '
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13.02. 2007 18 General remarks: Al reactions involving

air sensitive reagents or internmedi ates were perforned

under nitrogen and i n anhydrous sol vents. Magnesi um

sul fate was used as drying agent in the 3.02.2007

wor kup- procedures and sol vents were evapor at ed dhder

reduced 5 pressure. Method A

() - 3- (Napht hal en- 2- vl oxy) - 14@za- bi cycl of 2. 2. 2| oct ane

fumaric acid salt (Conpound Al) 10 To a mi xture of
Mgmgérhthol (5 09, 34.5 Pnﬁl) h() 3- gubnuclldlnol (2.94 .

d| et hyA mﬂdrecdr(hb&-mbmtrehc{r&l L. @rig, 184. lﬁrmﬁnz phlwtoqumlme (2.6 g,
15, rerrm%naéﬁrr QM#J(aor}ar ?e\%s 418 =€ foon] *i@ngeaﬁrré OSodiiins thylfde (0.94

. R Frmely G0 B e e i“h"m‘f Brighhe THEECHR, Mgy wes

stived f@l’xﬂﬁamléﬁl aki SORC1 Aadieais thydraxide3 (50 mbo! M))was added
folldWedn®i Ogr=2AbY with diethiiC&thgeld x50 mili ThY esrabBbd &ttereal phases

wé@ﬂn’é@ﬂé’d wﬁ@%gﬁ@&% soﬂmﬂ)(o"i‘oﬁ?eq 8%1)9 Sé)mlgf‘lg/ﬁ 'f'llﬂéegd és'pgndrng salt

wakcRtainesh byedtian ef Ayletoyieuter 47 rn@rhﬁawdwxrw%%mesa(t@raed with
fusaticiacit edeld.62g {1a%). Mp B0.641606%T.d 3.7 g (43%. M
140. 9-141. 6C. 20

-3 échﬂarﬁheﬁadtmgfdr\ﬂgwn %zm¥e|b%.@.b@%ﬁ-f%gﬁé 80€ salt
umar | b mpoun S prepared accordr ng
A from 4-phenyl phenol. M 173.5- 185.1 C
()-3- (Waermaparpﬂeamptmg o1 peocadiiecB crem 2, -dinhissebemgothiazole.
Mpres2bsge (Conpound A3) 25 Was prepared according to
met hod A from 3- phenyl phenol The product was i sol at ed

'@ﬂ]ﬁ&ﬂi&_ﬁbl d salt (Corrpound A4) Was prepared accor di ng
to netWed pﬁrebaram abepitiryy toppenetiure N fibibd 24¢RlordBenzothiazole. Mp

1-@7 374 6-cui nol i n6xv) -1 -aza- bi cycl of 2. 2. 2| oct ane funmaric
acid salt (Conmpound A5) Was prepared according to
d . .

(Qﬂﬂm;ﬂﬁﬁﬂl(Conpound A6) V\as prepared accordl ng to
met hodwhasf greparedidtdarflg toNrodetins BLHOmMSL3-didhjordquifoxaline. Mp
190, $1E§qr@hvdro 2- napht hyl oxy) - 1- aza- bi cycl of 2. 2. 2| oct an
e Tunaric acid salt (Conmpound A7) 40 Was prepared
accor di nq to nethod A from
3¢ et
(CoBnd2n@ 86Y :
Was prepared according to procedure B from 2-chloro-1-
methylbenzoimidazole. Mp 184.9-185.9°C.

aric acid salt

(+)-3-(Benzoxazol-2-vloxy)-1-aza-bicyclo[2.2.2]octane fumaric acid salt
(Compound B6)

Was prepared according to procedure B from 2-chlorobenzoxazole.- Mp
187.2-188.8°C.

1-Aza-bicvclo[2.2.21oct-3-
Compound B7

Was prepared according to procedure B from 2-chloroquinoxaline. Mp
127.7-128.5°C. '

loxy)-guinoxaline fumaric acid salt



19 Met hod B

()-2-(1-Aza-bicyclof2.2.2loct-3-)il oxvl-guinoline
fumaric acid salt (Conpound 131) A m xture of
()-3-quinuclidinol (2.0 g, 15.7 mmol),

2-chloroquinoline (2.6 g, 5 15.7 mml) and DNF1&Q?%RQ7
was stirred at room tenperature. Sodium hydride (0.94

g, 23.6 mol, 60%in oil) was added in small portions.
The reaction mxture was stirred for 1.5 hours at 50C.
Aqueous sodbun1hydrOX|de (50 n1 1 h@ mas addeg

salt 10 1 on o

5 Mpelf ﬁénﬂlz%pxture (9:1) saturated with furrarlc aci d.
Yield 4.62 g (799 . M 160.0-160. 5C.
(#)B-(3-Ph6 Gl 4 -thidxbiarnd 2vicay)el Famelfi )
(CorfoLa@eof unari c acid salt (Oonpound BZ) 15 V\as

p epar accordin roced B f

6 i B oPeBitsotsronyy d8 pfﬁfpedﬂffs B g 2-chloro-5-phenyl-1.3.4-

10 ﬂ‘@%ﬁ@'@%ﬁﬂ@ﬁﬁrﬁ?ﬁﬂ Cp- vl oxvl - 1- aza- bi cvcl ol 2. 2. 21 oct ane
fumaric acid salt (Oonpound B3) 20 Was prepared
(393e(6:BromMor-tHiarad 2 eiosdt-ezaBbitvaini2 .2 Addtavedheadobdid agibl e. M

ﬂgﬁ%ﬁ{%’@% 21 oct v ui. noxa
) e | idrPepaeY croBeifinG P maRssiif Bayh 22 AR A b
15 02 soredtling tempprabredip é5'88*f162>ﬂf’(2 3-di chl or oqui noxal i ne.

Mp 120.8-122.10C.

(£)3-3 2(Herl¥bisbihlazbengioky)i1cdez dicy2iold. DR)6 tahe fRAard R30It 2. 2

(6&1&%1n§%q1\[urrarl c acid salt (Conpound B5) 30 Was

pT according to procedure B from 2-ch

et hy | DA% oPFARAIEED| Gooqying 5400 pRSedis B h6m®” &-ohioro-1,2-

20 béhzoBothBenieo MpzZIdR-321%8.45%V) - 1- aza- bi cycl of 2. 2. 2l oct ane
fumaric acid salt (Conpound B6) 35 Was prepared

@_cs:@weng-i,@ 4APKieGsEl3S/ 10Xy -1-858-Bicgdib e RahenaxmARlie acid Mot

d’ ouRdBened et hereal phases were vvashed W t h aqueous
o gkt 8C?3“f4>v°8 AR ey

= -b|cvclo 2l oct - 3-vl oxvl -qui n
f umar i Wasci pregaes %@%ﬁﬁauﬁ% EQPFdWG \Ris % ‘%f%‘é’ge”y”“
25 thdadiarobh. Ny 155.pt3Le¥@ure B from 2- chl or oqui noxal ine. M
127.7-128. 5C. 13 02.2007 20

(Compound B13)

Was prepared accordmg to procedure B from 3,6-dibromopyridazine. Mp
30 152.8°C.

()-3-(6-Chloro-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2loctane fumaric acid salt
'(Compound B14)
Was prepared according to procedure B from 3,6-dichloropyridazine. Mp
35 164-164.5°C.

(£)-3-(3.4.5-Trichloro-2-yloxy)-1-aza-bicyclo[2.2.2]octane fumaric acid salt
(Compound B15)
Was prepared according to procedure B, using the conditions: potassium
40 fert-butoxide, crown ether (18:6), from tetrachliorothiophene. Mp 188-189.4°C. '
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()-3-(6-Phenyl pyri dazi n-3

yl oxy) -1 -aza-bi cycl of 2. 2. 2| octane fumaric acid salt
(Conpound B8) Was prepared according to procedure B
from 3-chl oro- 6- phenyl pyri dazine. 5 M 168.5-172302.2007
()-3-(5-Phenyl -1, 3. 4-t hi adi azol - 2- vl oxv) - 1- aza- bi cvcl of
2.2.2loctane fumaric acid salt (Conmpound B9) Was
prepared accordi ng to proceziure B from

2- chloro 5- phenyl -1, 3,4- 10 thi adi azol e.
umoxahn on -1-aza-bicyclo[2.2.2Joctane fumaric-acid salt

(€om F}f@!ﬁasaepm) t hi azol - 2- vl oxy) - 1- aza- bi cvcl of 2, 2. 21oct a
d
accolrjglﬂgl R rsz Z(%-LZ é{ EQ%"BB#@ ,?]%acg\éé\ﬁoﬁg-%ﬁlﬁfodqumoxalme
R S VR R L A o
mefhaBol((15 i Bia stiredtiti Zihalrs 3t 48°6Gx \yudous sadibimdydraxide. (80 mil, 1
I\/Qng:é@dédeﬂﬂbw&:: B bitraxBb with G2 é‘tﬁlgr @330 MﬁSTlﬁH &Rspnding
LS PBPah &y SeRBRS B bty ot 258 ﬁtﬂ?"d Byl o) gaturated
with umasic agida ¥ teid B59 BoZA- Mp 46851789 of 2. 2. 21 oct ane
fumaric acid salt (Conpound 512) WAs prepared
(8364 BHT hiznyIp- 1 Brbthexdiisizel-ByiBxyi-H tamadvidycloifeh Qloetbn @ futnaric 26id

s%lg!fo%ﬁnlg%mé 917')'\@ 155. 21 ﬁSg \?;Cox v |
tane fU rpr@pgrgpoacggrp{ng t?c%?&? }?d% 2\/@@0% géi?%r&y% £5.4-

thiasiazoli My 186-1888cedure B from 3, 6-di bronopyri dazi ne. M
30 152. 8C.

(£))3-8t., 3@1da@berw@wmﬁmdm&-yim@opg.azjaetbh@g@mﬁ acid. 21 0
o5t & 8ndoURE Y S aC| d salt  (Conpound B14) Was pr epar ed
M 3 5 Mgy pregare C@gg&crilﬁg to Lr%gégure% fgom W &rbgg%omet%yls pﬁtahmld

Mp 212-313°@., 5- Tri chl or 0- 2- vl oxy) - 1-aza- bi cvcl of 2. 2. 2] octa
ne fumaric acid salt (Conpound B151 WAs prepared

(BT, glimegga&tnmﬁmt bﬂ?xﬂA&é@b RycibRe. %@adhet( i{?%se f
en ut oxi de, crown et her :6), from

%ﬁgﬁaﬁcﬁgﬁ%t hi ophene. 188-189. 4C, 13. ?% 2007 i_l .
()-3- (W%Pwawdzacgmmfa RrRGAANS - o M(dsbroloptpyip-phtalimid.
lsntdiechas frembaidecoiici d salt.  (Conpound B16) A mi xture of
()-2-(1-Aza-bicycl o[ 2. 2. 2] oct - 3-yl oxy) - 3- chl or o- qui noxa
(H'—S’-l@enzotriazol 1-vioxy)-1-azabicyclof2.2.2Joctane fumaric acid sait
(Compound B20)

Was prepared according to procedure B from 1-(chioromethylt)-1H-
benzotriazole Mp 163.3-164.5°C.

Method C
-2-(1-Aza-bicyclo[2.2.2]oct-3-
(Compound C1) ‘
A mixture of (#)-3-(quinoxalin-2-yloxy)-1-aza-bicyclof2.2.2]Joctane (1.27 g,
5.0 mmol) dichloromethane (10 ml) was added at -70°C: methyliodide (0.31 g, 5.0
mmol) solved in dichloromethane (1.5 ml) was added over 10 minutes. The reaction
was stirred at -70°C for 40 minutes. The reaction mixture was allowed to stir at room
temperature for 3 hours. The precipitate was isolated by filtration. Mp 228-230°C.

loxy)-guinoxaline methylium iodide salt

(£)-2-(1-Aza-bicyclo[2.2.2]oct-3-vioxy)-quinoline methvlium iodide (Compound C2)
Was prepared according to method C from (&)-2- (1—Aza-b|cyclo[2 2.2Joct-3-
yloxy)-quinoline. Mp 156.6-175.2°C.
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(Conpound B4; 1.38 g, 4.76 mmol ), cecium carbonate

(1.55 g, 4.76 nmol) and 5 nethanol (15 nm) was stirred
for 3 hours at 45C. Aqueous sodi um hydroxi de (50 m

M was added fol |l owed by extraction with diethyl éBHEr2007
(3 x 50 m). The corresponding salt was obtai ned by
addition of a diethyl ether and nethanol mxture (9:1)
saturated wth fumaric acig2 Yield 0.51 g, 27% M
168.5-170.0C. 10

()-3-[5-(3-Thienvl)-1, 3 4-t hi adi azol - 2-vl oxyl -1 -aza-bi c

-0l 2BenzRlseHiRde3 {-8za8ibgbio[3 2l o di4r retpkLinBbadjde\\as
repar ccording to procedure B from
M(Bthlenl)ll% 4- thiadiazole I\éb . )

. 186- 14¥as phepared accordrng to method C from (&)- 3 (1,2-benzoisothiazol-3-

yldx{b’)—{ $7b-ReyolajRe 2]cbiarso MpdidOvi-1884°oxyl - | - azabi cycl o[ 2. 2
.21loctane fumaric acid salt (Conpound B18) Was

re ed according to procedure B from
Mr ormrret hyI) pht1al [ m_d I\/p 212_ 213C 20 )-|3-[(1

(tbmsomﬂqg) (Corrpound B19) V\as prepared accordr ng to

Tpr Oced‘;!s{rgrxi%ré OP(I Y BB OIRELRY Vo). BLd-Bloftior2 2 b bt 1.25

as free

o Y32 nehy ghemibasenic AGidoB,A9119. 848 el JPHPEha (R 150 g, 0.13
nﬁmdﬁraquems potasditm daBoomateu(®dd BR02 Mad,Ppprepamatiol (0.97 mi, 13.0
Eﬁd RS- &R\eﬂ{o%@cﬁé“@(ﬂ% rfnr) Qraslsmealéarremtrev W5 -hbldks. Aqueous

163
5"@ yrge o o W v, adiets W CARIG e e with et
iXff ﬁanCU@"!?@QTaPW@ﬂrﬁH@Q i9¢! \@ith) diphlgfomaihanep methanol and
06)10 3 amPbnit0 X8bi10:13 - ghex the liitlaz @ombowd. odIR. Y ogt @3%). The

| c()fregp%l%ng s%t%%w&gragd Z‘)glag@%rﬂ)gggﬁet@é%tﬂgr nW‘r’}ﬁ %ﬂﬁ%rxture

20

25

30

35

(@1 %FﬁtWPEﬁﬁ’é‘t" Harig agid 1P 198,8- ga@eﬁ over 10 m nut es. The

reactlon was stirred at -70C for 40 m nutes. The

Mp 229-2
()-2- (1%&3@9?@@06?@@ fQFT‘t?H”tOﬂdD R &4P-88A°Rol i ne
met hvl i um i odi de (Conpound C2) 40 Was prepar ed

y) - qui nol 1 ne.

yT
C. 13. 02 2007 22 ()-3-(1

' 2- eszsépfﬂpaEQﬁla@Owlm@)neih@z% P 6§84 FC2. 21 oct ane

met hyl i um i odi de (Conpound C3) WaAs prepared according

(tj)S-f@a-th}ﬂger%l Lh RIS 5180125 BROEIBISPABERAL lfun?arrc acid salt
(Compound D4)
Was prepared according to method D. Mp 152.6-154.9°C.

(2)-3-[5-(3-Furanyl)-thiazol-2-vloxyl-1-aza-bicyclo]2.2.2]octane fumaric acid salt

(Compound D5)
Was prepared according to method D. Mp 127.6-136.2°C.

(£)-3-[5-(3-Pyridvl)-thiazol-2-yloxy]-1-aza-bicyclo[2.2.2]octane fumaric ecid salt
(Compound D6)

Was prepared according to method D. Mp 82.7-86.0°C.
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5 yl oxy)-1-aza-bicycl o[ 2. 2. 2] octane. M 180. 1-186. 4C.
Met hod D

(t)-3-(5-Phenyl -thiazol -2-vl oxy) -1-aza-bi cycl ol 2. 2. 2| oc
tane fumaric acid salt (Conpound D1) 10 A m xt ui3e022007
()-3-(5-brono-thiazol -2-yl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct a
ne (1.25 g, 4.32 mmol), phenyl boronic acid (0.791 g,
6.48 mmol ), Pd(PPh3)4 (0. 15239, 0.13 mol), aqueous

Dot a S|un1%arbonate (6.5 m, 1 3-.ro.aned|ol

H-g-ler3-Fhienylpyfidazin.3-yloxyl-d-a a i Yelohd 4.2 i
(Geawognd P7ed at reflux for 15 hours. Aqueous sodi um
hydr oxme preBardd, adcoMiny'as Aewed D tisn %%Bldﬁ-%rdﬂ@&pyndazm 3-

Vg a??&?iw“fs 2ie? éﬂﬁﬁ@aqgﬁt’% 2 dr o oot hane.

met hanol and conc. amonia (89:10:1) gave the title

(-0 MAienw)-p¥ridiadin3-goxy#3Hra-bidyelol2enPbene Rahhans zeRl dalt
(%oﬁ% ned by addition of a diethyl ether and

170. 9- Qr)étpg%g aécorc} P]g sg trHétﬂBS dD V¥r§rrr\] (f-!-&J g% Ib?on?ogpyndazs ~3-

yioyy 3-625@(3(9@{232 Plogtane- pd89.6y19 Hi*@z ol - 2- vl oxvl - 1- aza- bi
cyC| ol 2 2.2l octane fumarl c acid salt (Corrpound D2) V\as

LQZIIRMf umari ¢ acid sal t 25 (Corrpound D3) V\as
pr epar Whsapepadidngedopding it adethod Mp fdin 5+)-8-(86romo-pyridazin-3-

yigly d:aka: bﬁg’yc%ngur fawcanshmga%.s%gglz@év' 1- aza- bi cycl or 2. 2.

ct ane Ic acid ound D4) 30 Was

prepared accordl ng to met hod D. I\/p 152. 6 154 9C.

' ((%h%ha@@»]bwrarlc aci d salt (Oonpound D5) V\asprepared'

20

25

30

35

d h 1
()< - r s bkl g%ﬁ’ pd3s, 1héna O ety o) Igrbrome-pyigagin2-
V'Q!‘Vé'&ta&ﬁé"qyﬁl?é%?@] ogtang- Wp12p4.8(28sbund D6) Was prepar ed
according to method D. M 82.7-86.0C 13.02.2007 23

gﬁps [gcrﬁﬁﬁ TSR MRS RNE N H 2 LAl bidyMb 29V o dtamZ Al YL QER - 2

umari ¢ -acl
o method D from ()-3-(6-brono-pyridazin-3-
yI oxy) Wiesa peepgrasy eresrding  to]methadel fpm 1@ 34@:brano-pyridazin-3-

yloyy)-3-d78-Hi&rclod. 2a)dataper Mgaa? 2-3vd°axvl - | - aza- bi cvcl of 2. 2
. 2] octane fumaric acid salt

Method E
(£)-3-(4-Phenvlphenyl-methoxy)-1-aza-bicyclo[2.2.2loctane  fumaric _acid  salt
(Compound E1)

A mixture of (+)-3-quinuclidinol (2.0 g, 15.7 mmol), 4-phenylbenzyichloride
(3.2 g, 156.7 mmol), sodium hydride, 60% with oil (1.26 g, 31.4 mmol) and DMF (30 ml)
was at 50°C for 4.5 hours. Aqueous sodium hydroxide (100 mi, 1 M) was added. The
mixture was extracted with diethyl ether (3 x 50 ml). Chromatography on silica gel with
dichloromethane, methanol and conc. ammonia (89:10:1) gave the tite compound.
Yield 2.0 g (29%).

The corresponding salt was obtained by addition of a diethyl ether and
methanol mixture (9:1) saturated with fumaric acid. Mp 159.8-160.4°C.

The compound may also be named (+)-3-(biphenyl-4-yl-methoxy)-
quinuclidine.
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(Conpound D8) Was prepared according to nethod D from
()-3-(6-brono-pyridazi n- 3-

yl oxy)-1-aza- bi cycl o[ 2. 2. 2] oct ane. Mp. 180.3-191.1 C. 10
()-3-f6-(2-Furariyi)-pvridazin-3-vloxvl-|-aza- b13)0812q027
.2.2loctane fumaric acid salt (Conmpound D9) Was
prepared according to method D from
()-3-(6-brono-pyridazi n- 3-

[¥|OXMQ 1-aza-bicyclo[2.2.2]octane. M 175.8-178.2C. 15

6- ( 3- Fur anvf - pvri dazi n- 3- vl oxvl - 1- aza- bi cycl of 2. 2
+)BrE@ hanl-imigdazol 1c2-k azifl-6-vioxirinazapic ] .

apiepR(Gsmsmediing to rret hod D from
()-3-(8br i dazi i . N
| ox f oy Mcﬁ%‘ ag&hené' g7 2 WPyl (pgpared
a%‘io@ 69 g %W?re ¥O- ?md b 3 vEARAY | (B a1 BT cwBIohr A£)-3-
q@inatlidobRe ¢, utesr mntai):lndDNlEI(BO niiCeopivuntydBibe) (1\88sg, 31.4 mmol)
WRE SBAE LR POGhAI ElQrobﬁh tgﬁga‘éﬂjr@ fblicWad by stirring at 50°C for 4 hours.

A&?J%&”f)sgf% Vg [PMD T2 sgs,pced Sha xtyre yas oxacisd with

Yyh&thee (3 x 100 ml) hromatography on silica gel with dichioromethane,
n(e)tha’ﬁo(emdmmnvérpmenml(smo hpyaue-the 8acdmBoumdoYidioR. ¢ e51%))
€ furm':l'hé e $ é-ﬁ#r{g él gﬁ:}@m)% Jaitidh Wra Hethyl ether and
C| |
"gt é""thgﬁm?@c geidy. MH 1%208%G), sodi um
hydrlde O%Wlth 0|I (1.26 g, 31.4 mmol) and DVF (30

M¥thod @as at 50C for 4.5 hours. Aqueous sodi um hydroxi de
. vvas ex r:i\tct ed

-

L C velo[2, ane, aric.acig salt
d with dichl oronet hane met hanol and conc.
anmmoni To( 89: ]JalxﬂL)reg&sfe {he-duinuclisd Mp@Lnd g, Yz d n#ndl),g 2-

KibeRRof ik Q:f 6]9 t;;iﬂ Eylﬁ@?ﬁﬁ)ﬂ o b 4 oi and
T%@W%?@%eo d{%ﬁgyﬁf??a oxaty ( i*/‘gnu%@%n%"bomgg ﬁfnpeper?;d )31‘ 40
mi gﬁ@gmdemmyramrgoﬂ‘mgmrxame was stirred at 50°C for 7 days. Aqueous sodium
h{droddé Pigohanyl Miwis ab@sd) TRY mixtdkE WHE bkieddies witi? deRlordRfhane
( 1§§wogw%m?tog mpté%on fs‘hc%g%l with ds@loromeg\anfsb Sharlmol aaf'g gone.

/891912 4¢3 el GRmPPE. YIGI298 @0ormpound Fi )

The corresponding fumaric acid salt was obtained by addition of a diethyl
ether and methanol mixture (9:1) saturated with fumaric acid. Mp 131.3-133.8°C.

The compound also may be named (t)-3-(Dibenzofuran-2-yloxy)-
quinuclidine.

Biological Activity
In vitro Inhibition of 3H-oc-Bungarotoxme Binding in Rat Brain

In this example the affinity of the compounds of the invention for binding to
oz-subtype of nicotinic receptors is determined. '

o-Bungarotoxine is a peptide isolated from the venom of the Elapidae
snake Bungarus multicinctus. It has high affinity for neuronal and neuromuscular
nicotinic receptors, where it acts as a potent antagonist.

*H-o-Bungarotoxine labels nicotinic acetylcholine receptors formed by the
oz subunit isoform found in brain and the a4 isoform in the neuromuscular junction.
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To a m xture of

6- chl or o- 2- phenyl -i m dazo[ |, 2- b] pyri dazin (prepared 5
according to J. Heterocycl. Chem 39, 737, 2002) (3.6

g, 15.7 mmol), ()-3- quinuclidinol 2.0 g, 15.7 m302.2007
DMF (30 m): sodiumhydride (1.26 g, 31.4 mol) was
added over 20 min, at roomtenperature, followed by
stirring at 50C for 4 hours25 Agueous sodi um hydroxi de
(100 M, I M was added. The m xture was extracted with
MLEEQ.{H (3 x 100 m ). Chromatography on silica

gel wi Plfepdrambh@rawpémﬁ@d &t @-1e3, Fegrebrap beHicasntom anate Wistar

%215300255) 310%%(3];11 %njj ForC Wg%éﬂGs '1§ I -5 A IEl r@s buffer

| tion
cmt@wnwétwr Bl 4 BB Kb 1 2T M@Qagar% 54nl Gl (oH 7.5)
using har ubitinai ureexi dorrdge@iddr: 2TiGC. tidwbe hedsp@ng®dn is subjected to

céﬂmfagétﬂahbamw ﬁrg for A ooMinutek: al‘%ébél}b\éma@érﬁ i€ d%'c%b@%d the

p? F%r b hﬁﬁ éwvnc% %M é)fam%lgloggp Ounﬁ?f@ rﬁ‘rg {BZ%& ntkss IR 20 mi of fresh
@')dy’raﬁ Hiaalzrsligh !gﬁhgmregag;pe@dgn 6 )buffer containing 0.01% BSA

(35rmnqibegy.‘if phigingihissaies) @Ad 28edyfor Bidihgassdys. and  THF, was
added: diethyl azodi carboxylate (6.3 m, 35.4 nmol) over
Assdyi me period of 40 20 min at roomtenperature. The

m xtur ﬁl éftsdof;ﬂ%f b ég&aﬁé’é? adéi%ﬁfto 280H80St SSRAbNBhd 25

“Q&f?{*g%‘tbé ‘{Oﬁlna|(% ﬁ‘ﬂ\/& £PNeRR attog) )gngdblxgﬁs )ang incubated for 2
h@irs @i@T 6y Ngpkspeoific birldingis gieterminetl usingHt)otiesiipe ihmdd, final con-
c&ﬂiéﬂamolAftanmcesﬁibn HRTEBRbIds 89 atiBed b BRYEIdehRId Hepss buffer

cgnqgg?\g 'E)IdCES% IP@l QB% ggurgg (dgrgc/fy doaic? Wh%?&%ff ?#9@ g aﬁg f;EtléggtEﬁs (pre-

- seakedsin QA% H%&fﬁ'aﬂfdﬁa%ﬁftoufséuwrfycm a%m@aewtﬁw washed yith 2

20

25

x&cmldce-dsz‘bd b3fier3- 133. 8C. The conpound al so may be naned

) I3VI(t Qed?ﬁ@jn‘t'rcﬁ‘r}a&oé!étﬂ?%bn A8 e Isdéié’cérmu?}cgb?%ﬁ@éntlonal
VPO syt ring KL DAt Bindr ey Ry g B

t he conpederiyalye is gven mmlpmah%pormentww gfdhe test substance
WAEhShHIiE e SfedTictiiding of 3Haﬂﬂm§ﬂfcfoxm f?’ 80%N.i Eed

a- Bung | | dfit 2518 Apelgnom of
the El Zg%%%""ggﬁg‘é Eﬁ%ggﬂreﬂgs dﬁ%?t%%ﬁnct“ﬁs I't ﬁas hi gh
Tablkifni ty for neuronal and neuronuscular 35 nicotinic

l@g@@gtg&g_u_%a%t&@ggéamﬁs a potent antagonist.

i cotinic acetylcholine
receptors forned byfﬁgbﬁpoaﬁ”*”?" pf orm found in
brain and the ai | s@f or ] uscul ar junction.
13. 02. 2007 25 Ti spte: p.%pu. aH--o arati ons are
perforned at 0-4C. | Cerebfal c rom mal e W st ar
rats (150-250 g) afe hog®geni D seconds in 15
m of 20 nM Hepes u'r’re|53

B17
D1
D3
D4
D5
D6
D7
D8
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containing 118 mMMNaCl, 4.8 mMMKCl, 1.2 nM MgSO4 and

2.5 MM CaCl2 (pH 7.5) 5 using an U tra-Turrax

honogeni ser. The tissue suspension is subjected to

centrifugation at 27,000 x g for 10 m nutes. The 13.02. 2007

supernatant is discarded and the pellet is washe

twce by centrifugation at 27,000 x g for 10 mnutes in

20 M of fresh buffer, and thge final pellet is then

re-suspended in fresh buffer containing 0.01% BSA (35

m per g of original tissue) and used for binding

CL ys. 10 Assay Aliquots of 500 pl of honbgenate are

ed to 25 pl of test solution and 25 pl of

3H a- bungarot oxi ne (2 nM final concentration) and

m xed q@andyi H%HRfﬁ ecific
bi ndi ng 'S qnet erpnﬁl‘(néeeci us a%ver}%ﬂ e%gﬂg%fggFomﬂﬁf final
con 15 centration). After incubation, the sanples are
added 5 m of ice-c @ fer containing 0.05%
PEI and poured dirfect nto Wiat man GFI C gl ass fibre
filters (pre- soakec(CHig)n .1% PElI for at(l) east 6 hours)
under suction, and\i vYately washed with 2 x 5 n
ice-cold buffer. The unt of radioactivity on the
filters is determ ned by conventional 20 liquid
scintillation counting. Specific binding is total

bi ndi g NeRBRIONIEr SPRFESF CoPl ﬁd'rHEi(tureTr@f tl?SSteHQTIltﬂ'ﬁ'nél% or a

iven (the c ncentratl on of the
phagmBQ?'éﬁ‘??él?"%ﬂeE’%t?'ﬁh?gF’&'é’nt ifdlts feereot.c asi ﬁ@l r&!""érf“ salt thereof,
whétkina- bungar ot oxi n by 50% . The results of these
experinments are presented in Table | below. 25 Table 1
I nhi bition of 3H a-Bungarot oxi ne Bi nding ~a anmpound T-~;
, | C5%-—-Nrepi@séntstan Bgticndl&louBl boAd; Bl17 0.15 D1
0.052 D3 0.11 D4 0.020 D5 0.048 D6 0.18 D7 0.13

D8 0.053 13.02.2007 26
nis1, 2or3;

X represents a linker selected from -O-, -O-CH,-, -O-CH,-CHy-, -S-,
-SO-, -SOz-, -CH;-, -S-CH,-CHa-, -CHy-, -C(=CH2)-,-NH-, -N(C¢-alkyl)-, -C(=0)-,

-C(=8}-,
N

o) 0 S S

X

and

A represents ;

a monocyclic or polycyclic carbocyclic group selected from indanyl;
indenyl; naphthyl; 5,6,7,8-tetrahydro-naphthyl; azulenyl; and anthracenyl;

or a monocyclic heterocyclic group selected from pyridazinyl; and
thiazolyl;

or a polycyclic heterocyclic group selected from indolyl; isoindolyl;
quinolinyl; quinoxalinyl; benzoxazolyl; benzthiazolyl; benzisothiazolyl; benztriazolyl;
and imidazo[1,2-b]pyridazinyl;

which mono or polycyclic, carbocyclic or heterocyclic groups are
optionally substituted one or more times with substituents selected from the group
consisting of Cjg-alkyl, Cs.r-cycloalkyl, Cs.7-cycloalkyl-Cig-alkyl, Cis-alkoxy,
hydroxy-Cq.¢-alkoxy, Ci.e-alkoxy-Ci.¢-alkyl, C1.¢-alkoxy-C+.g-alkoxy, Cs.z-cycloalkoxy,
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CLAIMS 1. A quinuclidine derivative represented by

Formula I X- A'Hz~n (1) 5 an enantioner thereof, or

a mxture of its enantioners, or a

phar maceuti cal | y-acceptabl e addition salt thereof, 8022007

an oniumsalt thereof, wherein, 10 represents an

optional double bond; nis 1, 2 or 3; 15 X represents

a linker selected from-0-, 20 CH2-, -O CH2-CH2-, -5-,

-SO, -S2-, -CH2-, -S CH2-CH2-, -CH2-, -C(=CH2)-,-NH,

-N(CL. 6-al kyl)-, -C(=0-, -C=S)-, F_17100s XX
Cs.rrcyefshlkodna_g-afkyfy C@.PIC%E)@II@X?—G%D&RG!%*' Rale! OFY, YSMCING,, NH,,

car bocyclic lgrou@ sel Ect ed frr}ca; hnd n% - |ndeﬂ¥l; .
cartidiy, Eatameyls amido; SuFAMON KABREAVH O With @RgiNer manocyclic or
polyaytlhc, acartydcyclic ar nheterym/iclic gouel owitichi ltacmﬂtginal monocyclic or

t 3P - ; ar., a.
polEEbEE EftGbRen hIRFbE b F900 hak ficheli i, SipSiuted one or
morestonagovith subsfitliaolsi sslecteduiroroxthei grpup domsisiiogzof ¢ s-alkyl, Ca.r-
i Ly 4 ' i@z0 : i.azolyl - d

CW'?%'*?&%%%‘?@%@?%%%?%‘M‘.“éﬁ“ﬂﬁ%ﬁ eEBlkony malkoxy-Cy
s-allgdy forcsralkory-§r-shtkexib c fotrr@yclpadiony, a@er-cmoaﬁ/xﬁav+qfu.e-alkyl, Ca.r

cyclotreikiyICL LHIkERE ABICTOCE ;! GRS NOL INFIYDSHIBAIENT Sa | am
Syfsel ?e%“t(’feromﬂ}tehe group3 30 COﬂSzI sti gg of 6@6- Jlbﬁm?y’ amido,

e

ul @ﬁ‘f’/ﬁaﬂﬁw |, C3_y-cycl oal kyl - CL. 6-al kyl ,

Cl_6-al koxy, hydroxy-d -6-al koxy,

%' g ?yiélo'ﬁ? %Q@u@@@%?e%%e vealgg%)fé/imcll', %vt?ér‘é?nxs-/i-: represents a
singl (Govalentphbrdxy- G _6- al kyl ,

C8-'-cycl oal koxy-d _6-al koxy, halo, CF3, CN, NO2, NH2,

car boxy, carbanoyl, am do, sulfanoyl, and phenyl, or

wi th dnot iee awbnisdidine dedvativefyeithariane ehelaanyg cl-2cwberein n is
1, 2hst®rocyclic group, which additional nonocyclic or

pol ycyclic, carbocyclic or heterocyclic group may

optionally be substituted one or 5 nore tinmes with

subst i4t ueThe garluetitied deramtivdof BB, WHtrbR h RY20f
Cl- 6-al kyl, C3-7-
5. The quinuclidine derivative of any one of claims 1-4, wherein X
represents a linker selected from -O-, -O-CHy-, -O-CH3-CHy-, -S-, and ~CH,-.

6. The quinuclidine derivative of claim 5, wherein X represents -O-, -O-
CHz- or -O-CHz-CHz-.

7. The quinuclidine derivative of claim 5, wherein X represents -O-.

8. The quinuclidine derivative of any one of claims 1-7, wherein A
represents a monocyclic or polycyclic carbocyclic group selected from

indanyl;

indenyl;

naphthyl;

5,6,7,8-tetrahydro-naphthyl;

azulenyl; and

anthracenyl;

which carbocyclic group is optionally substituted one or two times with
substituents selected from the group consisting of Cq.g-alkyl, Css-cycloalkyl, Cs.7-
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cycl oal kyl, C3_7-cycl oal kyl -Cl _6-al kyl, C1-6-al koxy,

hydr oxy- Cl. 6- al koxy, G _6-al koxy-C . 6-al kyl,

C _6-al koxy-Cl_6-al koxy, C8 _7-cycl oal koxy,

C3_7-cycl oal koxy-Ca_6-al kyl, C3_7- 13.02.2007
cycl oal koxy- C1_6-al koxy, halo, CF3, CN, NO2, NH2,

car boxy, carbanoyl, am do, sulfanoyl, and phenyl. 10

2. The quinuclidine derivati2ge of claiml1, wherein

------ represents a single (covalent) bond. 3. The

qui nucl i di ne derivative of either one of clains 1-2,

cycl%\ﬁgleé ?‘nggyp\/\gé? (%ﬁ %yogox%@?l?%kcgﬁf ng?ﬁ(@g[d; Ve"l‘él'kyﬁ Cie
alkodGnszalkeey, §3s- 7aﬁ)90 lealkoxyt Cotrapyioalkaxy-ahesPtiivh Go-r-gycloalkoxy-Ci.
¢-alkoRh! ‘P\%WCLEFQ UN‘ kﬁOZS N%@ibbk@%ar@amoﬁ ghi?do, sulfamoyl, and

The qU|nucI|d|ne
pheﬂ rivative of cIa|n15 wherein X represents -0-, -0-

CH2- or -OCH2-CH2-. 25 7. The quinuclidine der|vative

o L8 M. GBSR, SBBHERR 3, 58 & uffn  roprosers
monaeyckd or polycypicamseocychic gmmyellecteddrorpcﬂ inclgoly| and 5-indanyl; 1-
mde?@[ k?ﬁ'y(fédyF gﬂgoﬁg@éﬂﬁci %%phf@mn Hadéfﬁq htrgggls'eeﬂﬁ%ﬂt)@trﬁhydro 1-
napamyh eabehp1 7 B-tatatyirer2-paphbyy | -Reulgh 2-ReulBpY! %%3 -gzulenyl;

and]? qbéﬁt'h?é’éé?@l O8/d Op- ém\ﬁ}abbﬁﬁ? Whidh Sdabﬁéct\}duéngﬁmﬁfl igC toptionally
subg{crgg ec£9@ef, gél?‘ﬁfg |t|(r:r?e?§\|/v ftl Ifggﬁtitugagﬁselgge& ftom the group consisting of

C 1.6yl 0 &: kaoyelohllGA, aC kytyclelk@-@ éeabkyl Ci.¢-alkoxy, hydroxy-Cs.g-alkoxy,
C ea%/lg%% ]ag%&a{ggg-é}kogjcﬂc&kﬁgéyg c@cl@élﬂﬂ(y, €L, 8ycloalkoxy-C.
e-alkydy Ch. wyeloagkom—ca eaalktyxy, h@m 7GEy,c¢NaNQxxwdm carboxy, carbamoyl,

(h , NO2, NH2, carboxy, carbanoyl,
amlﬁoaédm ’f%llrr(gplhgﬁgnd phenyl . 59 The qui nucli di ne

deri vatlve of cI aim8, wherein A represents a
rmnocml frﬁeinrﬁ&&IMMéC(ﬂérﬁ/a‘i@ébﬁQ:mﬂle? vm.@wls sel ected

from4- d d n 2 i ndenyl and

P e v A2 iyl 210%an

g g ; ? Bﬁsjﬁam‘&dTetraihydehtdrphthylody) -1-aza- blcyzckzl EUZI 2e]rc]))(/:|tane or

and 3( )zg(?é@&élngéndgggém%loé ﬁ{)& ' 2-ant hracenyl ;

whi ch ac@arbengmtioroeythengofi or @ppharmgqeytlcally-acceptable addition salt
thereof, or an onium salt thereof.

11. The quinuclidine derivative of any one of claims 1-7, wherein A
represents a monocyclic or polycyclic heterocyclic group selected from

pyridazinyl;

thiazolyl;

quinolinyl;

quinoxalinyl;

benzoxazolyl; and

benzthiazolyl;

which monocyclic or polycyclic heterocyclic group is optionally
substituted one or more times with substituents selected from the group consisting
of Cie-alkyl, Cs.r-cycloalkyl, Csz-cycloalkyl-Cig-alkyl, Cie-alkoxy, hydroxy-Ci.e-
alkoxy, Cie-alkoxy-Cqe-alkyl, Ci.g-alkoxy-Cig-alkoxy, Car-cycloalkoxy, Cs7-
cycloalkoxy-Cq.¢-alkyl, Cs.7-cycloalkoxy-Cs.e-alkoxy, halo, CFs;, CN, NOz, NHy,
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substituted one or two tinmes with substituents sel ected
fromthe group consisting of Cl.6-alkyl,

C3. 7-cycl oal kyl, C3.7-cycl oal kyl -d . 6-al kyl,

Cl1- 6- al koxy, hydroxy-Cl. 6-al koxy, 13.02.2007
Cl- 6- al koxy-d -6-al kyl, Cl_s-al koxy-d . 6-al koxy,

C3-7-cycl oal koxy, C3-7-cycloal koxy-ClL_ 6-al kyl,

C3. 7-cycl oal koxy- C1. 6- al koxyz29 hal o, CF3, ON, NO2, NH2,
carboxy, carbanoyl, 15 amido, sul fanoyl, and phenyl.

10. The quinuclidine derivative of claim9, which is

carb%%y géﬂpgﬂ?@ érr%dcfxéfﬂf%?%ﬂ Zarl?&i g%%hg{ )Zl\g/ﬂll%g@a monocYCIm or
polygyGhc?] gﬁﬁmcororzoe@roquhg group, WhtCh additional monocycllc or
ponyagaé@glgawacybn@@ Rty elic? g?ou’q’d ﬁvetyaasnorsany%\e %ﬁh@@ﬁtt@é@rone or
mor @0 W UbHTItS peEted TREY U STLp Capusus AL g Cor
cyclogikyly @i 7¥@clﬁalwm1%rmkyﬂf Cg. l;@llkm(ylhydrow-&%l-mkéxy I34.¢-alkoxy-Cy.
PSSR RCTMNG, |, Sy BBUNGHS e ISLBEEIS)C oo, s
cyclqallkumy—Oawalkmqa,u imalR Al Gy | CN3ONOen Niea zerhoxy, anarbamoyl, amtdo

t ' whi ch nonocyclic or polycyclic
S””ﬁﬁpzkgbé I'C group is optionally substituted one or

nore tinmes with substituents selected fromthe group
consi gbi "N\e %Uwfﬁbh@m@' B}éhvatﬂ% Zf ‘H’éihpalhk)&hherem A represents a

morggygwog{yo%@@% ligy| IR%t gpc@?é i grqg}q se oted thgdroy¥|d32m 3-yl and
py r@éznﬁ-@*lkwhzém-@i , alhkeoy-4-@3antd tﬂy’at@Iaﬁ WhxquinéiB2-yl, quinolin-3-yl,

qulrﬁail AP w}/\eﬁﬁlﬁl K%,_ﬁw(r}%gg &ZM 3}8@*&%“- = b%nﬁl lfﬁ?ﬁﬁ’cxalm 3-yi;
benzaxdm’rﬁzyyl aati mm)ztlslamla&tyylwmahdnph@crmhg: qrrpmwtychc heterocyclic
g o@“i’é Bgfl?/ﬁ@ RPEYGLHtGted m%n@(?iryrgéﬁi hﬁwes%fti‘?%%%ﬂﬂu%n?é selected from

t 1 onal nonocyc

the pﬁfpyby@q)nSiSt‘QQaroéogyeﬁﬂW Lolsmsyeleatkyb| Fe 719,?1@'99"%&1 c-alkyl, Cie-
S I e e, oo
cyc!@g x¥,| 41" cy@ga ogygg @E}W @37 c%/cloaﬁ(oxy )%/Onalo CFs3, CN
NOQSNFIszwawarEénﬁyal &iido, Gulfmad 0xand phenyl or with another
mo@cygp%l 7 X@oﬁ c@g i%cf Igp % %tgﬁoqyf%@g(sér@(zb which additional
morggyehc yarl galyayrle, C;I;amboa:lykm ,orCBeterocyclic group may optionally be
subgﬂﬁxgﬁbhgw rﬁoreﬁflﬁelé%ﬂw sUBétﬂuFr(fr\@%elée\('e 'Hg%n the >%}c?up consisting

of @25-31% (ﬁ&mQMQWQIkHe @erryeleaii-Gf. e'éikéd rrpli'alm?% ehy,r?rgxy—& 6"
alkd§P" eSLRhfkoRy-CROARYC! IS, QQIkBS?gm)éfdlk&xWet@g oeyebakoxy, Ca.r-

sel ec ed from pyridazin-3- an r{da n 4-
cycRalkoxsC s ?w AL A A el ST YA
carwwetarbhrﬂow amido, satfamodt, Ydnd phenyl.

13. The quinuclidine derivative of claim 11, wherein A represents
pyridazin-3-yl or pyridazin-4-yl; optionally substituted one or more times with
substituents selected from the group consisting of Cqs-alkyl, Cs.7-cycloalkyl, Cs.7-
cycloalkyl-Cq.s-alkyl, Cq¢-alkoxy, hydroxy-Cq¢-alkoxy, Ci.g-alkoxy-Ci.g-alkyl, Ci4-
alkoxy-C¢-alkoxy, Cs7-cycloalkoxy, Cs.7-cycloalkoxy-Ci.g-alkyl, Ca.7-cycloalkoxy-Ci.
e-alkoxy, halo, CF3, CN, NO;, NH,, carboxy, carbamoyl, amido, sulfamoyl, and
phenyl, or with another monocyclic or polycyclic, carbocyclic or heterocyclic group,
which additional monocyclic or polycyclic, carbocyclic or heterocyclic group may
optionally be substituted one or more times with substituents selected from the
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qui nolin-4-yl, quinolin-5-yl and quinolin-6-yl;

qui noxal i n-2-yl and qui noxalin-3-yl; benzoxazol-2-yl;

and benzt hi azol - 2-yl; which nDnocycllc or polycyclic
heterocyclic 15 group is optionally substituted onE.82.2007
nore tines with substituents selected from the group
consi sting of C, -6-alkyl, C3.7-cycloal kyl,

-C3. 7-cycl oal kyl -d -6-al kyl, 0L-6- al koxy,

hydr oxy-d - 6- al koxy, Cl1-6-al koxy-d . 6-al kyl,

Cl. 6- al koxy- Cl. 6-al koxy, C3.7- cycl oal koxy,

gro@cgﬁé%ﬁﬂg)%\‘ i6’1)%)1::“ @Eggldyﬁloalkyl 03 7-c¥:FloaI il- 1-s-alkyl alkoxy,
e T PR K N T M Y ko
Cs. 7Wybl@>am§/r@1l’ G-QRyMbOﬁayidlmaikcﬁry—ogk ?M'yll (h,alct aCF@,ClﬁiN ,INO,, NH,,

rou ich additjonal rmonocyclic or
Carbﬁ’&‘Vy Eﬁam‘)ﬁ B@ F‘?@%’ apd g'regglzcl ic group may

optlonally be substltuted one or nore tines with

(Sﬁbgt glﬁkefﬁes C@ﬁb@&foﬂ%%{rl@aﬁb@ 8f WRRFONS! HWHdtin A represents

pynd:sznrxacylwroayn@aznm 36 apmallycwt@tlwtﬂdwth gy Belygycliciheterocyclic
gro koxy, Cl1_6-al koxy-d -6-al kyl,
1. 6- al koxy- Cl. 6- al koxy, C3-7- cycl oal koxy, C3-7 25
cycl oal koxy- Cl16-al kyl, C3.7-cycl oal koxy- Cl1. 6- al koxy,
hal o, 1§F3Fhéj‘lqu1h@|dirﬁ&‘|2derimv§06f/ ,claia baoyheram 9o, represents

henyl =~ 13.. T i,n ne, der dve. )
pyrigfeibhyincr, PUHErE AYi PapPRaBn: Lokl It Shypsl, oindoiv
quirpyiny i agiinoxélinyl, bepzoxemdlyly bendtbiazolyl ebenzisoihiazotylebenztriazolyl;
tit t | ted f th
or RIS PR kT ST oyl oal kyl 3.
cycl oal kyl - C1. 6-al kyl , Cl1_6- al koxy,
hydr oxg: Githé5 ﬁtﬂl'ﬁ%l)’dméjld@r‘\i’étl%@xbﬁ(%Iaﬁ’n ahkylwhé&rbiP-A represents

al kox:{. - 7-cycl oal
pyridgzin- ywro%yrw@zyl é:ryJ errtiopally s@stﬁu@&w@amgﬁﬁlyﬂ c1
6- al koxy, hal o, CF3, CN, I\IOZ NH2, carboxy car banoyl ,

am do, f anp hen ot her

rmnoc;?gs UJEh%r %@Pﬁ@‘i}@?. 59“‘6%&3/6085 ﬁ\:/Y‘? hewké?r&pyd‘hl [epresents
pyrigaaingG-ybsubstitutedawlth indolyhl nonocyclic or pol ycycli c,

carbocyclic or heterocyclic group nmay optionally be

substituted one or nore tinmes with substituents _

sel ect'&d Themuimkclighedervative 80 amboepecohdlaimsnd-o6f wherein A

repl% gtsaé ¥dn CIC&%‘I(? E&@&%Ebhﬂg %Iec dfrom

hydr owfldﬁZ'Gy BRexy, C, . 6 al koxy-d . 6 aI kyl ,

C, - 6- ghikoyyt: G - 6- al koxy, C3- 7- cycl oal koxy,
C3_7-cycl oaI kox

| .. . . .

- ve RO Bofiradiae graup, iscentiopally gupstiyipd one or
moﬁeafrln@smtlc sub@tituyhts satected fmr’nfthmg/rbup&mﬂ\sﬁﬂ‘lmyd)f Che-hikyl, Cs.7-
CVCP@@}YES ﬂe? é 'og)'s/fnﬁa }rchX%ﬁ( %C(#?H@RIBNQMWI%, rE)hAnyI 2-thienyl,
3-thoanyl oRdUianyk UlbEuranyt, Mdvﬁ-phndunpblvymmIphenlythrﬂUer Bdhienyl, 2-
fura%{YP Usofurgﬂ %ndng){ﬂHinwg dL@J nﬁa?%dt%ta'lly %eofsléﬁétﬂhf@gléne or two
tlm@q:)twmasut;,stlntamésus&le@t&dvxirom |the|ogn3auP |C§osus§lagypf Cq e-alkyl Ca.r-
cycg)‘é' I(}&'CF%EIKOQY'M&S%FE‘Y(EN N@}ZPFB?Qhé”pheH?IUZt hi azol yl ;

enzi so or

I azo benZtriazoly
inidazo[1,2-b]pyr|da2|nyl

19. The quinuclidine derivative of any one of claims 1-7, wherein A
represents a monocyclic heterocyclic group selected from pyridazin-3-yl and
pyridazin-4-yl; and thiazol-2-yl, thiazol-4-yl and thiazol-5-yl; which monocyclic
heterocyclic group is optionally substituted one or more times with substituents
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15 16. The quinuclidine derivative of claim15, wherein

A represents pyridazin-3-yl or pyridazin-4-yl;

optionally substituted with indolyl. 17. The

qui nucl i di ne derivative of claim 16, wherein A 13.02.2007
represents pyridazin-3-yl substituted with indolyl. 20

18. The qui nuclidi ne derivative of any one of clains

1-7, wherein A represents ad3honocyclic heterocyclic

group selected from pyridazinyl; and thiazoly]; 25

whi ch nonocyclic heterocyclic group is optionally

selegtéilliégﬂtdé#ttﬁ?og?ﬁ@p Qfon:ﬁ%!tlﬁgt bﬂ@sf Vi, bfoﬁﬂ@‘ll{ SCy salkoxy, Cor-
cyoiRglepsi al0, s CON b sr@ynaﬁo%ﬂww Sl gZufany, 3-
furaﬁ%}lF aNg23- dyﬁamyph@myh_,pdf%ﬁy_ lhlZ}tWényl 3-thhn9h)2-furanylu8a}myényl and
ur.an nd 3-pyridinyl, [ en - y )
3- pyéldﬂrml egﬁéyps gw_adyf i’ptﬁcﬁ\)ﬂlly tté’mp%lﬁ%éla cﬁﬂed ogk\m rtiﬁgé% \Aﬁtﬂ substituents
selegtenl fronahe qgroup reainisistibg sh%ﬁaikyl,eﬂa-ﬂnycloalmu%ag;alkoxy, halo,
ts selected fromthe group
CF%QE?" ?nmgH%%@P%é@]kyl C3-7- cycl oal kyl ,
G _6-al koxy, hal o, CF3, CN NO2, NH2, and phenyl 19.
The qu'OnUFHé ‘éfuﬂﬁjdﬂﬁfnbVath@tl\féf oﬂrbhyoﬂﬁeoéf €lain@E 137, 7wherein A
wher ei n g{g ts a nocgqu&; het erocyclic rP
rePigBsRst G TPRRSYSR | REEracElg) Stinp Seaiet g routARLay and
yrlé@ﬂntmyllaz Qh?l] 2thidzoH2Rylazibliazbl-vtyl aBAd t fhl@chiIJ|r5~ﬁl- yiévhlohh imbnocyclic
ocyclic heter C $2P5 1 na t
netdSREVIE” pifue 14 RRUBHF, Suflb@HRad, 2nBEon 35 Yy Wih' ttuents
selextba foed the groupheongisting obhalosphegyloﬁ tilengl, &-thjenyl, 2-furanyl, 3-

fura@lé ar@@l%m}hﬂﬁhﬁ) rﬁﬁ’x -thlgﬁ tﬁbéyyfai h%?ﬁyl R3fPanyl, and

3-pwridinylgigups maqutwlly b@rﬁyb@tlweqi Qﬂﬁ)ﬂf tWﬂHHBﬂS whitarialo.
2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, and

B e R o T SR U 0 one o

ﬁ glng | s @(&Br&ﬁaﬁh@lzbvizwylc{aizdﬂ mbm&:lb[/é 2.20dcténe) koxy,

qui nudE T RR e YOy R o4 Albttane

wh Ier ei(fh) A—[S{(EMFIEEham@-phenpll)fcblmazd)h-z: vioay el azpebicyclgi2o2i@]octane;
sel ecC

ond L (TR enyIpRigeg- A oR Al RYIZE Dot |
ronocyE) 5K @ ERylkiiazahoypxylel-ope tiselalg 2 dlostanaur od

one o NBIIg.( BlF‘IﬁénW EHI?EMDE-%IQ& *i‘-tasza bﬁ@g&&a]izeziz {dc®and:he

gr?ﬂfaéi’rBS%%%'F?ﬁmthazghaygo Taenpeychte 2 dosidng
g t hi gmyB+( GQﬁIBr@byﬂldaziﬁn-fﬂtJ IgW}H a@a-fblltfy%lt){QJZ @dtanoene o
D B RS, PRLSRE aAL Y B i d sl e, o
of cl &tpB48;Phdnydpyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane;
()-3-[6~(3-Thienyl)-pyridazin-3-yloxy}-1-aza-bicyclo[2.2.2]octane;
(x)-3-[6-(2-Thienyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(%)-3-[6-(2-Furanyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
(%)-3-[6-(3-Furanyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane; or
()-3-[6-(3-Pyridyt)-pyrid azin-3-yloxy]-1-aza-bicyclo[2.2.2]octane;
or an enantiomer thereof, or a pharmaceutically-acceptable addition sait
thereof, or an onium salt thereof.

22. The quinuclidine derivative of any one of claims 1-7, wherein A
represents a polycyclic heterocyclic group selected from
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()-3-(5-Bronop-thiazol -2-yloxy)-1

-aza- bi cycl o[ 2. 2. 2] oct ane;

()-3-(5-Phenyl -t hi azol - 2-yl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct
ane; ()-3-[5-(2,4-Difluoro-phenyl)-th 13.02.2007
i azol - 2-yl oxy] - 1-aza- bi cycl o 2. 2. 2] oct ane; 20
(t)-3-[5-(3-Thienyl)-thiazol -2-yl oxy] -1-aza-bicyclo[ 2.2
. 2] oct ane; 32
()-3-[5-(2-Thienyl)-thiazol -2-yl oxy] -1-aza- bi cycl o[ 2. 2.
2]octane

()-3- h@oﬁ@ Furanyl ) -thi azol - 2-yl oxy] - 1- aza- bi cycl o[ 2. 2.
2j oct ane;

()-3- PQ”%EﬂWWTldyI) t hi azol - 2-yl oxy] - 1- aza- bi cycl o[ 2. 2.
2]OCtZ@mohnw

((:2 éﬁé l?fg%gl?r{y%_ pyri dazi n- 3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] o
() - 3- p&nBoxamlyyri dazi n- 3- yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oc
t ane;

()-3- E’%”?ﬂ‘amfy’pyru dazi n- 3-yl oxy) - 1- aza- bi cycl 0[2 2.2]o
ct aneben(I$0'®1€[2®J}d,3 Thi enyl ) - pyri dazi n- 3-yl oxy] -

-aza- Féﬁ%‘ %]@} 2n ]oct ane;

()-3- pyridazin- 3-yl oxy] - 1-aza- bi cycl of 2.

2. 2] otmigagol1,2- b]pyrldazmyl

()-3- {NﬁTth Eidfn@ayéwc Py | geRichciit Y heteydoyktiez arbugy G olodtionally
subs(% t&t]§d[ @0} g‘r ,muqrgrwp?s thhl mtﬁu%\tﬁs&;&ﬁtec{ from the gy&y%[cgn&stmg
of C2e-2Jlodt @nerycloalkyl) C-sfdikd 3y, Ry14-cydigalkyxy, thalo, CF3, CN, NO2, NH;,
and FeRr W BRRHcHE RO P Rbfodalbl BFSRRy88 B, g5 more times
with sgdyistitusmts aelectetd]fe@mdhe gmoulanoomsung 94 Cu-stetlieyl £0t-7-cgBloalkyl, Ca.
6_3”%3(); aya) GRI' 'I\Pb Fqizz%hgq;ﬂéfﬁ,ﬂ of any one of clains

ereih A’ rebres nts a ‘'yeyclic heterocyclic
group selected from 13.02. 2007 32 indol yl;

| SO ndgl Whe qmuggdg}meygmvaww@r%lanﬁglnzzt E\Nﬁéffgﬁ@wz@pﬁésents a

Z y4| | Z | a7
poly Bl B o el TR AR e T coh S s, RS Fbincol-2-i
quinpih2eyic Iqumommaayloqumbim 4gyloqpmo¢mcﬂayll araagliviolin-6-yl; quinoxalin-2-

v a3 R R Bl Fatel 2 dnerdlrigeoi Acbelibjazolo-vt 1.2.5-

benzt8azolk {-yi; oahd yimidazo[ 6 2dbkyrigaziad-yk oyhitlo ankoggyclicabo,polycyclic

hete?gfycllg\bro'ﬂgzls B'Eﬁonal@ngutgglﬁm@d’ ohB! G nﬁ?gnﬁﬂnegr\?ﬁﬁ dfbstituents

@ﬁg one Or nore
selesigsls fionu dhe Oreep consisting oh Qhe-egkyiuf&sawgb@ikyhgcos-alkoxy, Ca.r-

cycl@lkéx%'l\llﬁ)éio €8 7CN’ CN@J kMHz p?ﬂ@ﬂﬁ alkigky Pheﬁi/logroup may

heny

, Ul nuc
optiafaali Bei subSIIUIEf 08 o5 '%W%rt'é"@rs wlﬂbﬁw@%gueatsaselected from the
group consisting of Cqg-alkyl, Cs.7-cycloalkyl, Ci.s-alkoxy, halo, CF3, CN, NO;, NH,,

and phenyl.

24. The quinuclidine derivative of claim 23, wherein A represents a
polycyclic heterocyclic group selected from isoindol-2-yl; quinolin-2-yl, quinolin-3-yl,
quinolin-4-yl, quinolin-5-yl and quinolin-6-yl; quinoxalin-2-yl and quinoxalin-3-yl;
benzoxazol-2-yl; benzthiazol-2-yl; benzisothiazol-3-yl; 1,2,3-benztriazol-1-yl; and
imidazo[1,2-b]pyridazin-6-yl; which monocyclic or polycyclic heterocyclic group is
optionally substituted one or more times with substituents selected from the group
consisting of Cq.s-alkyl, C1.s-alkoxy and halo.
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pol ycyclic heterocyclic group selected fromindol - 2-vyl

and i ndol -3-yl; isoindol-2-yl; quinolin-2-yl,

qui nolin-3-yl, quinolin-4-yl, quinolin-5-yl and

qui nol i n-6-yl; quinoxalin-2 20 yl and qui noxal i n- §%922007
benzoxazoI-Z-yI benzt hi azol - 2-yl; benzi sot hi azol - 3-yl ;

1,2, 3- benztriazol-l-yl; and

i m dazo[ 1, 2- b] pyri dazi n- 6-yl 33whi ch nonocyclic or

pol ycyclic heterocyclic group is optionally

substituted one or nore tines with substituents

sel ectzngh 1rﬁ&t§fldﬂ’€é3é'@rl\?é1ﬂ/§'o?tdlélﬁw 24, fArch-igl kyl,

Goa.” BT Hoper 2 uiahyne R Fraciorc g A albare

25 op(i)eimﬂﬂ 3!-D1@n§)=lb-$§omdd>l9k;lethbgy]0’r -azabieytiol 2. Zﬂbétbne

f
oL o- ST RARYARIBALL B biGeiade GRS 7Y
dG:} i \|>|(32) 3HBZuinalinylpdybza Ikmsycl‘ﬁﬁ% ZmontmGtrgegwhggn |odide;
pol yc@i :¥§6 ‘t”ﬁbml'ééﬂ’%ﬁ” %%ugd@e Zezélgg rom
i soi néibk 23@umqmirrmlow)z §29- bxq:ucl@& 2r2lactane;
qui nC"(Jr)ﬂs ffszum&éélﬂﬂjld A-Y¥a- Bl%gcl%p Qoidb&aﬁe%e hyllumI iodide;

hono kDes 0 Cligro zﬁuw%&rﬁﬁt'ok&‘m azaytplcycﬁ&zz"zx%]zo"ctane
1, 2d3(49)931~(34\néth©b< -‘quumoﬁélldwylo -1- aza—blcyclo[z 2.2]octane;
i m da 2| n i c or
pol yc@%[‘ %ééﬁg% I'YI‘BX@'%'%E' écycg}{%}éf
subst (t)diBéBenmnaxol-rieylexy Hrazaidyiclcid mtjobtwrﬁ, S I
I
& oo PR (6 ChbRR SR Bizopd GRS PR Aol LBt
qui nuéti-3H(h&-Benzisathiaze Sk yloky traza-bieyele(R.2.8]octane;
() 2i3> Q4)13-§1 BD.BBRsStHiISI ALY - B ADIcId232 Sfdictafd; ol 2-

() 3- ﬁ{‘)l&ﬁB@Pétﬁ'@Y-Obj1%%%’&'604’%)51@@{@?&%5% 2lpctangiotycl of 2. 2

()2] gcgaﬁ) B3€2-Phenyl-imidazo[1,2- b]p;gldazw} 6[y2on 21]-oct ane: 5
|no -aza-bicyclo
()-3 %yﬁ@ 2%8 }‘ €1- aza- bi czcl o[ 2. 2. 2] oct ane

met hy lor am émahtitener {her8ef, @r @iparimaceutically-acceptable addition salt

iLnyl - 1 - bi 2.2.2]oct ;
the%?yf?z%?(&%ﬁiggﬂrﬁ%%ﬁg) -1- a]zg?bﬁgicl o[ 2. 2. 2] oct ane;
()-3-(2-Qui noxal i nyl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane

?:9; hyl Esum Chﬁg}rﬁﬁ'zeutlcal co rrmor%;c o(r)wxcismgnggg %therapetltécailyﬁffectlve
tha,gg algumuclldlne derlvatlve of any one of clalms 1-25, or a

pha%)ac&:t(@dlb@d&@bbb?e%HUﬂ%aédlﬂyleFB@fg i aza- bi cycl o(2.2.2

oct ane; Benzoxazol | oxy
-aza-bi cycl o 2. 2. 2] oct ane;

()-3- QBerlIédlloﬁZéﬂqLﬁnNéI@ﬁWé ﬂbnaaméowy&w[oanoﬂ]cqmmnqazs or a
phafrb@p%l;técaﬁg-acceppa% adg%lon sayc ?ﬁ(gl)eoil tkl)’nl Cycamgécgure of a
phatmaseitica? cBapisitiorimedanient! fox the ﬂ:eatmefﬂl, pyalepitidanralleviation
of o({iR8%5q b3 a,diiordsy AT 8,2An99N 8 marypaL Jneeing; 3 eragn, which
diseasané;sorder or condition is responsive to modulation of cholinergic receptors

yl oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane;
andﬁc)r rﬁ(el)(:@%rﬂfn%ilﬁéﬁ I%I m dazo[ 1, 2- b] pyri dazi n- 6-yl oxy) - 1-

azab| cycl o[ 2. 2. 2] oct ane;

28. The use according to claim 27, wherein the disease, disorder or
condition relates to the central nervous system.
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or an enantioner thereof, or a

pharmaceutical |l y-acceptabl e addition salt 20 thereof,

or an oniumsalt thereof. 26. A pharmaceuti cal

conposition conprising a therapeutically effecti ve13.02.2007
amount of a quinuclidine derivative of any one of

clainms 1-25, or a pharmaceutically-acceptable addition
salt thereof. 25 27. Use of 3dquinuclidine derivative

of any one of clains 1-25, or a

pharmaceutical | y-acceptabl e addition salt thereof, for

the mppufiget Us8 &dcodinBh@y BRGRUSS Clherein the disease, disorder or
i on/ medi cament for, the treatnent, prevention or

Coné'l(f)'Fn’Evlsatalné'ﬁty’oFOSn'&V‘%eg'§€"d@rrs’a"?ﬂ@lﬂgd figit, anemray tdefigits and
dysmhcaomammie:meﬂsld@eage aattgntish ddficith alterdionedsrsit hyperactlwty

oA PR b SR 2055 98 Sl Latera
Sclerbsisy&Hllescderldi Taurettes syndr@me, wisyckosis) Heprissias anania, manic

dep%s%?drp %Eg%%%&gﬁg,z %%E%S\[)\%l %ﬁﬁq]%@ebiléo@%@é K@bﬁﬂeé%ﬁ) idYisorders,
eatlag Slisarders, vinarexia neryodd s bulvia andovkRrsityomareelapsy,i neciception,
AIDSSdé’rﬂéhﬁ“é yseﬁmraérgaﬁt déj ?é’rﬁf@ﬁ&sneur%%ﬂy‘ga@lﬁmC'dg/sleXIa tardive

nenory deficits a unction

dys%mfe@ﬁt hyperginesia. epi sf’%rﬁql'ﬂﬂad@%tﬂﬁwﬂ?%ﬂé fogq. social phobia,
sleé#jlr@diéarde(ré\%@uddﬁﬂa"myﬁt@'G@é@r%fs%@@roﬁi@nbrdl@téﬁst@al syndrome

ey AL e SRl o BB s o, anc

jet-lagni ¢ depressi on, schizophreni a, obsessive conpul sive
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