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WO 2004/ 016608 PCT/ DK2003/ 000538 1 NOVEL QUI NUCLI DI NE
DERI VATI VES AND THEI R USE TECHNI CAL FIELD 5 This
wonvetes rel ates to novel quinuclidine deri vaCtTAD&R003/000538

- and their use as  pharmaceutjicals. Due to their

phar macol ogi cal profile the conpounds of the invention

may benwﬁubmmu(cnmlN'EeaEmvaEQImgsn-Em USE

di sorders as diverse as those related to

cholinergic systemof the central nervous system

(CNS), the peripheralTEGHNICAL FigisDem ( PNS), di seases

or disorders related to snoboth nuscle contraction,

endocrine lo diseases or disorders, diseases or
di somigeirvansipat edates 1o moveld gyimwieliding oterivditivessar their use as

pharmﬁbé@ﬁdé%r ?)J@ @f@a@ﬂaﬂn@é&%ﬁ@@él‘ ﬁ%fll&ﬁi&COlﬁ?Bunds pf the invention

cause term na
may bs '3@ %ﬁetﬁﬁ%%tmer&@m%ﬁ%% Or@m(mdmrse as those related to

the ch@ﬂﬂéwgweﬁh@f ltmf@hﬁaﬂﬂémﬂsﬁ@%ﬁéﬂ the perlpheral nervous

ortrS BRI R nEHEP et Bh 1 Sl b el e

diseas@sabri dleordléﬁ;ecmeeases( oAGis]rdensdretdied o crmurmd@génetation diseases

It 1S d
or dls&'a%lré ?&ﬁ@?‘:g)g rfffq?%rﬁ w%amc ggtdo\p/ﬁﬁ%'lag\%jf ?}ﬂ%%ﬂ% AR by the
termmah@@pf ahuse pﬁcln%mmal gubstanaesrory and cogni tion, and

much research ained at the devel opnent of agents for

the treatnment of ma rel at ed d| sorders have focused

on the synthesis of ﬁ@@? yI chol i ne receptor

nodul at ors. | ndeed several CNS d| sorders can be

tt t h def i
dopdiitnendeh8adht CPuBBrat, nfraeRhT oy  Aretishelney axerts s
bimogi@Gt effectevigitwodiypesicfrahplinefiBrenapters, dhe nflscaniniceAcetyl Choline

Recepgrs( ﬁgﬁ%ﬁ@iﬂﬁpﬁhﬂ&&tﬁ (%?I%e%%:% F%Wﬁi )pl d
Pr oftf |1§Swej egtabplis n{hai9g’gjsgpgnmgg@@emqlqhn@egecemiers are of

importahée SM%I&@hstd)fmé’méij%hdtéﬂg?ﬁhcﬁﬂ'm‘m%m%seamh aimed at the
derivat.i ves chol est er ol

develogff i ASBTS ToR (e fRaTeBhot e Selpl AGRMSIP aye focused on
the symthessnofmeuscerieit acatyicholind recgptort mddu&@or’ééJI\/I\/ARYhO: THE
I NV t . . -
NN PR ks G R 0 W iy,
a dOPam@@r@lt: gefcigncy an ﬁdiﬁmargicdeamnoy opfa seretqmglardaﬁuelency
recg}b@hset aﬁﬂ%ﬁm""@t & '@QHU@MW\@ lﬁf\ﬁ)l%ﬁ&efdfl 2%%anB§qualene

treat gyp I seages. Qr di sorders, re

Cyclasgrlyfi imigafipn fomdsipidcioties; HeMﬁQ:&hgﬁld 999 42

- 1306- H%;Ielt]ydesbﬂbe rhe rsyoeidsl of @QJbsﬂiﬂﬂ@é ﬁud&lWU@hﬁatNeré useful as

v UL 58] SRR B L S i ander e

monoanaitepeoeptoNER)Notardodédt he bi ogeni ¢ ani ne
transporters for serotonin (5-HT), dopam ne (DA) and

nor epi nephri ne
P P (S I?IIMARY 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 norepinephrine receptor (NER), and of the biogenic amine
transporters for serotonin (5-HT), dopamine (DA) and norepinephrine (NE).
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WD 2004/ 016608 PCT/ DK2003/ 000538 2 Due to their

phar macol ogi cal profile the conpounds of the invention
woayodmaceosisef ul for the treatnment of di seases BCT/DK2003/000538

di sorders as diverse as those related to the

cholinergic systemof the central nervous system

( ONdyue tontheirephgracalogieaMmofile theoppdURNS) of tHeIRAS DN may be

usefuloforOEhéot"ré’éiﬁr%rﬁ radisdadds gF"a?éd?d S§%%é\ge§§%8a%cfmse related to the

ri ne di seases or sorders
cholingfEie sysram; at dbe carialeneyous geysiemt (GNS)iveammipheval nervous

systerdi (POSietiBcast 8 be diddPdbrf I‘e?é'fgﬁttb%?nod%ﬁ' rﬂusé}? %ontra]ptlon endocrine

termn

diseasts BEbEHRlarS MRLASEs 68 verers 1 Fﬁh@eédﬁmﬁasdagemer@on diseases
or disprdessitrelatedrity isflavomations phin, @l ditharawli Symsehts eélésed by the
an

term'”@%h%b”%? BPERahicd slP e eept or 10 1 maging

(nedrs aeyPagnds af the linyentian rhay wdsed be rusefiliiead edaghbstlc tools or
momtdﬂﬂ h8Gn fv@ﬁﬂhs JHiBIh¥thod8, bhd lﬁ aFt cu?ac'rpf%r in VRS receptor

i.on I nucl 1 di ne deri

lmagl ggcgmag yalpql,ithﬁ){ may t)e. uged (rﬂabaljed QII glnlabelled form.
enamtdcordingly herigofirst 8§pact the inVehtioh gr%\agéé‘aﬂﬁu%ﬂ?bé derivatives

repres%hte% %)?Eoﬁlﬁﬁgqaceutl cal | y-accept abl rtion

oni um sal t thereof wherein, ------

represents an optj 5T eA bond nis 1, 2 or 3; X
represents a l|inkKer seli¢cted from-0-, -O CH2-,
-O CH2- CH2-, - S, | -sce-, -cH2- (- cHe-,
- C(=CH2) - -NH-, 1)-, -C(=0-, -C(=5)-, f f F__
00 S S 20 X, and ; and A represents a monocyclic

Iy lic or heterocy grou
optlgna é)ﬁﬁggnbesrt %?é%cor‘?é A Agxre lgatﬁnantlomers or a

pharm@%éttqaﬂyr@ﬁc%ptebleead@dom saththéreofjrariam omumswlt thegedd wherein,
al Kyl rpdoadtk al koxy,
R ébkogg%ﬁbfgbgmb tﬁ:ir{%xy

hydr % ékOéy al koxy,
cycldal'kedy, cycloalkoxy aIkyI cycl oal koxy- alkoxy,
hal X, représer@Na Mksr Qéie&ﬂbla fr&ﬂr@xsz -SALbagD -@ ce}m?otos -SO-,

o, SR o0 Bt ity A R e

addltlon | mongcycl{c or polycyclic,” carbocyclic or
het e ocyol i c gsgup gmy optionally be substituted one
times w substituents selected fromthe

group consig®di ng of aBRkgl, cycl oal kyl ,
cycé%bi‘ééen?é bghggg%&@x%x 5\\}%&?@ %r{@g)@chc or heterocyclic group,
optiongly FitRuRy - ndr mbrs éwwnﬂaowmtms sdfatted fe5d, the group
consistiEhy d‘ﬁ@lkle@cld@k)bOWclo@ﬁ(yhalWW alk8Ry, 9 RydrRVARBRY! alkoxy-alkyl,
alkoxy-ﬂ%x? SMBankB cycFo Ikoxy\l\ﬁkﬁ cycloalkoxy-alkoxy, halo, CF3, CN, NO,,
NHz, 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,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
cycloalkoxy-alkoxy, halo, CF3, CN, NO,, NHs, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl;
provided, however,
if X represents O or S;




iIf Xrepresents 0 or S; WO 2004/016608

PCT/ DK2003/ 000538 3 then A is not phenyl or phenyl
weubsioiéawsed wi t h anyt hing other than a phenyl PCOD&2p03/000538

(i.e. a biphenyl group). Inanother aspect the

i nvention provides pharmaceutical conpositions

corrrjhealAngs Aot ftenrgperpheayll substifaed i mmablcﬁheﬁ f#an a phenyl

group(q:é :9 S[Fgrg)ﬁ vat ive of the 5 invention

invention relates to the use of the
qui riDcIathh@é dspeol athiev dnverftionh erovidest premmageutical compositions

complﬁ%lﬁ@ NRGREE |t|13é(l yg%ﬁ‘%[%ﬁﬁgla?n&ﬂﬂ' bt Mo SRliAudidfE Yarivifle of the

rranuf ture rmaceut r cal
invent; osi ti on/ medi canent for the treatnent, prevention

or ahlwlrﬂtasp@cﬁﬁean\ﬁbrﬁi@)ﬂsr@ldfés ﬁ‘) l%'eﬁ%ed&‘ th@rquﬁnv\%]chdhne derivative

copdition of
of BT, Bt of APTBRCeUlERb SrroPIeHls fURlPDoSalb tReoof, for the
manu@cturen alf a phuarmnoamtlcahcecbmbohtibnﬁfn@edle@fﬂéhpffor the treatment,

prove AR & § BB, AP BRbNS USRI o a8, o
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ing a slumansovbieh dseasa,idisorglearomeonditialy is irespardiivey ta the action of a

nlcotlri‘lélﬁﬁébyldﬁbhﬁ@reéép‘%@rq%%dmata‘ sorder is responsive to the
action 3|=‘ ﬁ ni cotinic acetyl choline receptor 15

moduN &f JHtNGheRettethco iVepHan iRewdene sretpods of the treatment or
alleviationi ofi & diedasg drajisereler af ld wm@ aﬁﬂhﬁﬁbod)bQHMudid@Cé Ydinfieh, which
iscadh, Y Ty LB RTEERL i, BBV e, SLbb ol receptor
modulatore whichnmethdd: comipyises shefstép of edmﬁmtsiamngvvol éudh?a Ilvmg animal
oy, RSN e, BEAGD S hDhEiualy afd! Bioum of e
quinugliding @Waﬂwsgitl&m&emmrrHE | NVENTI ON Qui nucl i di ne

Der iotakt &SB}‘écisfbfl the |ﬁ¢érﬁbnaﬁlﬂ% ap Oﬁeﬂénﬂoﬁﬁ@i}fer&aﬁ( SRHILEh the art

from tlf)ee&\fl'gg@fq @c-gtvﬁ%p (&%'11. fgn Fan& exg eLI \(/?; N an

enanti oner thereof, or a m xture of its enanti oners,

Cherool " PRIMES WSS OREBE ALY EROR |

represents an optional double bond; 30 nis 1, 2 or 3

Quinu&litiRiY PeAVABves | | nker sel ected from - 0-, -0 CHe-
-O SO, -S@-, -CH2-, -S-CH2- CH2-

|tscgrsb_9§peci nHhe’ pﬂﬁﬁnzypr)ventlon(r;( pEYides- @jove) - _ quinuclidine
derivall\@asi @presented by Formula |

()

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-CHy-, -O-CH2-CHjy-, -S-, -SO-,
-S02-, -CHz-, -8-CH2-CHj,-, -CHaz-, -C(=CHj)-,-NH-, -N(alkyl)-, -C(=0)-, -C(=S)-,

[ ]

0 O S S

X

, and ; and
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X, and ><; and WD 2004/ 016608 PCT/ DK2003/ 000538 4 A

represents a nonocyclic or polycyclic, carbocyclic or
waeb@reesl i ¢ group, optionally substituted ORETMK2003/000538

nore tines with substituents&selected fromthe group

consi sting of alkyl, cycloal cycl oal kyl - al kyl ,

al kOK}fe Mn@éé%%ﬁ?%mh@' é}éﬁﬁ' carb?;lc Yo bléfé?%cycllc group,

clo oxy cl oal kox a Kk cycl oal koxy- al kgx
Optlon%lvosu erprNep, merey §/.l thosyp s@%ﬁrﬂamﬁw Sdrfform, the group

consistiigf mfm:fﬂkw mlﬁmmy : cl@élMM-tafkankaiﬁy ﬁ?ﬂmélkbﬁy,o%llkoxy-alkyl
cli ar bo IC or | c_grou
akonERlRY ookt ot are S fudpakoxgaiedyy balb; e, CN. NO,

NHa, Mbexma;arbamogt amidopsuléahoygnahd phsayk wp stitht anattiep meonocyclic or
polycﬁﬂlc@é@okgaﬁso%é@pcgpﬁéPl'él}cbe 'ﬂﬂﬁcﬁ’ %hﬁﬁl‘bﬂgl FoRBEHAR or polycyciic,

consistin
carbogyachgn I'p@;erngy@yq: groug mgxpptlﬁyaubbgaqb@uguted one or more times with

substlﬂhéﬁﬂéi)’seﬁé&éb fréink they 8?6 pnsishid Qﬁ' iﬂRiil}’ cycloalkyl Cr_ycloalkyl-alkyl

alkox %ly o ya ?/l kélkg)@g@lky alaﬁ%):ﬁg l¥o>%ym 8)53/ oggpq()étmg:yploalkoxy-alkyl

cycloaih@kypdalknle h@bp@Rﬁﬁ@N fN@gVNHg, chrbéxye pagsendyd, Bnmido,Sulfamoyl,
and EE f. A is not phenyl or phenyl substituted with
PARUY hi ng ot her than a phenyl 15 group (i.e. if X

reprw and A represents a phenyl group,
thqu(rpe régé?ﬁé’b?rgéour’ nmust be a bi phenyl group

erred enbodi nent the quinuclidine
der i ¥ghiAvés et Ph@nyl #v Phenynsybstituted wihhanhisg etberthan a phenyl

groupI (i.eWMFex EHaﬁrers;ents O 68! Qﬁém fefreSbAE & dfﬁeﬂ‘{/%@ﬂip) ttRsH this phenyl
odi nent the qui nucl T dine

groupdgp%% ?%P'g?nx' igéoqﬂﬁ@n?l on 20 is a compound of
For nial a preferieel embodinmentlthe2quinudidihe deritatived of the invention is a

comp?{%ﬁé of F ﬂplﬁgﬁloq}h@?é]ﬁ -I--tl(-er%ﬁ]ggg{j Fﬁ'ki’r@f &{o\%%e)r c?rﬂcf

r eprlélg@mtbelapreifﬁn(@d egd)qdun@dt theoqulngcljdln@deﬁizatjve of the invention
is a corﬁg@hﬁd @F‘?—'brmu%la whefein?{é-1, Aor 8 nore preferr ed

resents a |li'nker _selected fro

hlgm@ref refiperappdiment the, quinusiAine Q@ré\faénvﬁéaf ‘the invention
is a c@mbodndmﬂFdrhﬁxlamlmélrdeépw&eht@é liiRe0§eltdted from -O-, -O-CHy-,

-0-CHEUPALLR, ahd L1EOTRY o' EH0 M ArloodBERE X edirpsents a tnker
select@do‘cqms@ -ed)-€HF r and gD€iyd-CHondanyl, in particul ar
- ”Iﬂaé‘yc% rﬁgﬂreﬁgfr%’@% éi rg‘eﬂfjg{?—:y éwmh@hcﬁﬁ% 'i:i'eﬁb’ét‘?\fe of the invention

i nden
is a ﬁgmqo(y@ﬂap 1For,ﬁmal|gjﬁt hywh gfﬁ[nZAngQﬂ’f'@[ﬁ?ntS a monocycllc or polycyclic

carbo5yé1bc7gr8)ubeéd1@&tédrfﬂ)Tﬁc”ﬂNéhW'mdéﬁyIPW éérﬁb‘bl@? 4-indanyl and 5-indanyl;

mdengl bm7p%rt {qr ﬂw@y% 2 r&ha%d gme@d" naplﬁthyl in particular 1-
naphthgrand Btreaphthydz 5, I6e7h&4tetrﬁl=nydmu1at:‘p1r§tlhyl;’:ul'noba‘i"cleutllanL 8)8y7 8-tetrahydro-1-

UQY RNV 2 u f ]
naphtéill (Hn%:‘eéﬁfiif 8- t@lgéliyc?(;)‘ Zalﬁ%rgﬂﬁw{/l é%ﬂé}rwlhrz'g & %@Fc‘iﬁ%ﬁj "1-azulenyl, 2
aZU|elﬁﬁdr€mdc§’raé’|U|eByérﬁﬂﬂ Baerepyl, dmgpaticatart-Buereny), 2ufluetenyl, 3-fluorenyl
and 4ij&@ﬁyle|ah6 SHtAKReh§, Wbbﬁl&'léryh%\’\ ébéh*%doﬂ%nﬂﬁraﬁé\ﬁyl which

Y)?Ts substituents se 8

carbogyHS; QJPPHdS &ptighrly sukstituted aye or é\ye (tigagscpit aaubﬂltuents selected
from tekgroup bynsistiylok @y, cycloalkyl, cycloalkyl-alkyl, alkoxy, hydroxyalkoxy,
alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo,
CF3, CN, NO2, NH,, carboxy, carbamoyl, amido, sulfamoyl, and phenyl.

In a fifth preferred embodiment the quinuclidine derivative of the invention is
a compound of Formula |, wherein A represents an aromatic monocyclic or polycyclic
carbocyclic group selected from phenyi; indenyl, in particular 1-indenyl, 2-indenyl and
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35 al koxy-al kyl, al koxy-al koxy, cycl oal koxy,

cycl oal koxy-al kyl, cycl oal koxy-al koxy, halo, CF3, CN,
wOIloR4/0mb4d8 car boxy, carbanoyl, am do, sulfanoyPCTamxt003/000538

phenyl. I.n a fifth preferred; enbodi nent the

qui nucl i di ne derivative of the invention is

3- mdéﬁymﬂlﬂhﬂf uF‘braPﬁﬂlfPar‘ 1-r§§£f I%r‘rﬁ QWJ ﬁg@m éflﬂ@nyl in artlcular 1-

C
azulergg,|ga @enﬁ) gﬂ& Mqanh a9y raq:qnyﬂ,dptna@mugar 1-anthracenyl and 2-
anthrabenglenliich droralin chrtsoes g?@lﬁ}ﬁ/lé)]cﬁﬁ@)&ally subsﬂtuted one or two

times Pﬂ D%S%G%Q%S%% q@?é)’ afﬁndenlﬁ%pglrtoh@ coégg nggypf gligyl, cycloalkyl,
cycloqdjarl-tallmh,l aalkaxy,azdraxyalkxyaz allexytalkyld EH@XWaﬂmjdy aycloalkoxy,
cycloa‘i‘(ﬁ% gh%clo\?ﬁ(o&?eﬂk%?ﬁlol (.‘i‘IB NERCRIY, ﬁﬂap@?rgoxy carbamoyl,

I'c’car ocytllc gro
am'd%EW@?ﬁ‘QVl Anduhanyl-ut ed one or two times with

subghid rith prefeieet &AbbdifiBrt e Q{Mll@ﬁ@ﬂéﬁ@dﬂﬂe f the invention
cycl oal kyl, 5 cycl oal kyl kyl oxy,
of Form}‘gua/al koxy, al koxy-alkyl, al koxy-al koxy,
ﬁylcl(aawa)@henwgmmmwam -sidyclofy.el2jettensy - al kogy,
am do
sﬁl f\a ?%i%’.p}%* %@Wﬂnggé ﬁgyi‘éroggfﬁ?&g’éeenbodl ment
t he (@BridePhenyipheradoxyti-aza-bicyclof2. RiRlectanen  of
For %—Q -(4- F’ﬁeﬂﬁ%he l- met;miy) -1 -az%Iblc CIIOJFE @oﬁane

oCt ane;

Ph
N?Z’%’I‘ yg;y T-azacpicysialy - dogtanez] oct ane;
+I—6 (ITEBVI)G Wbﬁﬁb{idm}@-néplﬂh?ld&y}lyféz%[-@cﬁclgﬂzo?Qﬁj’&,‘fane or

i*f;éa(énpgﬁaﬁgdg% @gg&)écchg[Zﬁ 2]octane;

( ) r ( &laparidrdioerer2thereoty Jor 1a gotmarbiacgaticdIR-accdbtalangddition salt

thereoz‘,)orsar( 8n%1rr}sglt_ftg?reoﬁydro 2- napht hyl oxy) - 1- aza- bi cycl of
2 2 IQ]ajgmﬁhgrefgrred (gniodgiment the qumuclldlne derivative of the invention

is a é&ﬂwhﬁd)’bf Faaidi cYwhéleth %Zﬂeggu“ s ﬁrm%?\o Bcllc or polycyclic

oner har ma 5 acce

netercEigit B ap BCle e sk ThRAGF A Bl ohaeBr S| and pyrd-4-
yi; thlesmylt n paetfcmllairem@rirﬁqdlamﬂthlérlﬂ-@-ﬂwflﬂrlaﬁk/l dh ﬁﬁérﬂ@ulbﬁ%ﬁaﬁe}yl and

845 BSEOBARIE) 60 e, ByERARALAS, o URL Lo oy, i

parthLHélt éh@@?b?n*yd; thiszql-4yl aodethidzahb-ply rthiadiazalyl, in part;cular 1 34-
th|ad|d3z%1 Q'—)ﬂm {3 P—Yﬁlbgla%o?@-yl py|r2 4: lgléqlaﬂ%&-{ﬂy rérﬂf 41 ZIVA-thladlazol -5-yl;

. Ln particu
qumolw} aH{ma tigu 5rﬂweell%n2>fluw@mﬁ ybn@wrmnaﬂwts quinolin-5-yl and

quinolipyéytiaz qnmoxahﬁylpaﬁhl c mbu@)‘r ' é@?—\?fdaﬁ’n -Plylanghd - quinoxalin-3-yl;
articu

benzwﬁ%iagg@f IE RﬂI’MCL“ﬂI’ E§ ﬁeﬁbl grbd Bﬁn%zog yl[l -particular benzoxazol-
2-yl; bénzibiaaetyl,ylin partipalat i badzhiazoB241; 2 wWhidh adtm@@}clla Bt , polycyclic

hetero%y%hcd' g}trﬁbﬁ‘dfsaég |orga§} 'sugst?tuﬁé rB d'o?zﬂ‘!olgé:; %(rlnggl With substituents

qui no
selectegi ﬁ@m rthe- )groumuq:mmlstmgsoﬂ alkqh. ewtioalieh y bycloalkyl-alkyl, alkoxy,

hydroxgikedyi Btixylalindalke amb AHdalk : -
I):( y)%ﬂgl(gfgr# Hréxé Nl%gxaﬁ\k ky fd?‘ @y a &E})xa Ilﬁlawp alkyl cycloalkoxy
alkoxyp bg d oy "r')?arcﬁf yapa PY aayé@rwlgamoyl and phenyl,
or witheazather ahghocyidic par b?@dj{@ﬂc heisosystie! or 21eiérocychc group, which
n rtic e azo

addiiqpRN EIGHREEA b ol el b0 BRI TP ic giksiaMpy obtionaly be
substitpited @nsmrymgcmmasuwmm substituentsos@lectiedesomi the group consisting of
alkyl, ey8BEIKYHEE}Soalkyl-alkyl, alkoxy, 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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sel ected fromthe group consisting of alkyl,

cycl oal kyl, cycl oal kyl -al kyl, al koxy, hydroxyal koxy,
wabkbawgea@B kyl , al koxy- al koxy, cycl oal koxy, PCT/DK2003/000538

cycl oal koxy-al kyl, cycl oal kgxy- al koxy, halo, CF3, CN,

NC2, NH2, carboxy, carbanoyl, am do, sulfanoyl, and

pherml a s@(/eH\!ht réﬁ@ﬁ‘e@le'enf%%fﬂﬁ)éﬁ{'tﬁeohuﬁﬂcﬁ&mg' Itlélrnc/)e}]ta/e of the

cI i C or ero I
invenfih 05 EPmoouRc Rl RATTRIA b, wiaiiiso A epI SSesHS Remenesyl eterooyciic
groupgsaterplecfﬁsommiyndylahd pah&:ula*L[?@Ul-ZJyt , Pridr®-ypandpyAdi4-ethienyl, in
partlcv‘ffar hthre%gé-t))l z%j-bcr gﬁﬁeﬁ-yg@ger&ygf E]rglltgaj’u k}Il%r pfgconél ﬁt ane furan-3-yl;

pyridazjnyt, dn yoartiessr, pyidaziny-3ay layid, pyaidieaing4-of ;kbiagolyl, in partlcular thiazol-

241, bP@ g%ﬁﬂ W%N@é{d@&&\gi in %’a?h&ﬂ%#‘%’%’zr théaa%m 2.y, 1,3,4-

thladlg%gl-ﬁay}oyn 2 ﬁﬁhlagw-ylV@r@boaﬂv){ﬁmgglazol -5-yl;  which monocyclic

heterddy&lidtgie0g/ ROQpE8nalfy |§E|b§t|§1‘{9é/c?r6rﬁe Ftireh%r(eeﬂrrfe@ﬁ)\ﬂﬂh”%[]bstltuents
ul uclldlne der. vat.i ve of |nﬁent|on IS

seleolef i hE Erou dneRtng GiialRs ty oSy Syeloalkoxy, halo, CFs,
CN, N@nddys | pherlybt 2 tieryyl| Bdhlegwplﬂofwahﬁpee‘drérmﬁamISI-WIdmyI which

phen))l nZ-H%IIIIyIC gltﬂfe r{él ﬂ.rr% yl KE: #)}g %né( é%n@rffchﬁ’)ﬁ % e¥nay optionally
be SUb%IﬂuWI ong ﬂr tym times! with substifuentg|selected dircnn i3 QI’QUFSCOhSIStIng of
alkyl, BYb&IR Qhkbx Iﬁmaaet:g cehamdgymgaéh& gﬁ chyl, and

pyrldazm rticual ar th| azol -
2-y!IIn & Ao} &fef@rr;@ﬂ alRBotRent g mujnuclidiieaderiasivgl of the invention
ofFormmélltg,H ar 1,3, 4-thiadiazol-2-yi, 1,3, 4-

hi |
1 e e B R ib e e
gr gl,(r.'t -BgSefptanoovihibgols2+Hgloixiy - lufaad kmoyaclo[rZ 2Qjaxtameres \fNI th
0
2 Iuk 15 “gnlﬁﬁen)aef |§%f€-&/ er95n1 v g/f? +c§£u’1 9 1o
9+phe2|ygﬁh I@Zgll-Z—yBDWhﬂ aRA- blcgclo[,ar &ﬁWctane
3 f vr ReYs- (3Weﬁyl§lmlé%lf24/loxy]h1 ha- m&rdw Q{dc'c’éﬁé‘y'
d
gr ouﬁi gﬁby(z'zm'?ﬂﬂgﬁ'?zo tésy@ﬁ%{‘iatzat rzl)?] &i mes
W:c t r(+);8t[§t(6t|€mah§zll)-smbeoltzvlo&ypnnetzbeb:gycﬂup ZoTsotshe;Ng
o, 5RO ol S8 et 428 Blevelai 41 lerE e e
qU| r(@r)rBr(@r(ﬁbloﬁede@ZIné-xdf)xy )he-aizashiepdleld.2. 2B ctdne;

For -
\.8_(6-Bmo- pyridazin-3-yloxy)-1- 55 blgycio[Z 2. 2](())'ctcaync o[2.2

2] c($§ §n<§ éh?ljyl—;pyrlgagn&mww 1-aza- blcyC|0[2 2.2]Joctane;
l az qi)-3- [ﬁL(exmueﬂY]pwn@aﬁu@ 3%23;]21-81]1@%@&%[2 .2.2]octane;

i f,?c@?o rﬂeﬁy aiﬁ%%zg% VoW “taza- bicyclo[2.2.2]octane;
() 3=]-8-[6424- lDaﬁyll)kquyudazlargﬁylbxy]m -azatbidyoyb[@x3 Plotiara- b

| Cyghﬁg% §3ﬁlﬂ%?‘?‘fw{'§9ﬂno§ ylgxyl Lgea- bjcyclo[2.2.2]octane;
-azd=* Bt{gdﬁ yridyl) 2 vsistegine3- yloxy?]1 -aza-bicyclo[2.2.2]octane;
( ) ?(+i 3=(62P Hdrhyrny3 h-thitldfedll-2471 9% P -hzd-HidRIdND DYSiollafe?

O B han R #-tbiadiazsl 20900y pea-biesiasR & @ipstenesor
. 2] qg}-8+85(2-Thienyl)-1,3,4-thiadiazol-2-yloxy]-1-aza- bxc%/clo[Z 2. 2[]octane
() %r[én (&ﬂl()h%rl ﬂ'nergefazo?la Zp%r%u&cﬁﬁ-accep)(gble ada2 tion salt
thereqf)oraar(enam salbihgreptiazi n- 3- yl oxy) - 1- aza- bi cycl o[ 2. 2. 2]
OCt 3A@n &éht preferred embodime tthe qumuclldme derivative of the invention
is a c%p’ég%ﬁ‘nd oF (lymmﬂ}g II \?vlz'llepem Kli]representsa Zaapoiyg/ngc Lgtgroc%jchc group

selectey -forhSindloyny In ReFiclaagr hddi-2lydxand Ind@@a-i; G¥6ihabRA, 2in2particular

oct ane;
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()-3-[6-(3-Thienyl)-pyridazin-3-yl oxy]-1-aza-bicyclo[2
. 2. 2] oct ane;
W())zetﬂfo[lﬁﬁosz Thi enyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bCT)mdzmbmoosss
. 2. 2] oct ane; 7
() 3- [6 (2 Furanyl) pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 2

lsomd?fZ- I %ﬂn;))ﬁrtlcular qgénzcl)hrr]] 23yl lcgun?lln =3~ 3/ l, qtbnolm -4~ (}/H 2qumolm-
5-yl ang gy@@ﬁ@-ﬁey qumoxallnyl in partlcular qumoxalm-2-yl and qumoxahn 3-yl;

benznrh)o‘a'io[y‘i5 i pariEdlEy bénBwid 82 20y18 bhLondzol amapditieyiat BERzoxazol-

2-yl; '(bFné W¥°%ﬂ’enlﬂ -parieular hbeprthiazel-3-yl h8hzsethipzol.c | particular
benZl$Cﬁhi2\Z@|]-3>§lt amenztriazolyl, in particular 1,2,3-benztriazol-1-yl; |m|dazo[1 2-

b]pyri?%z'igyl C[?aq'ﬁcéula} |ﬁ’f|élaztcﬂ‘l %dﬁ]%ﬁ&az'fn)él ﬂxyalbenf‘ozfura%yfy% particular
diben;gfijear[ Wi; 2Whiﬂl'emyol)owcﬁ¢ 4ot ipickysyalic | hetesdcyglq -groag aisbpptionally
substlﬁ.ﬁé&‘?{n% & t%bgfttlﬁ{é?s with bsﬁ‘!ﬂl @Eﬁ”‘@élh@@ rBEefh%%mu?rccﬁmstmg of

armaceut j cal l'y-accept a tion sa

alkyl, é’b{C'Qﬁlth%lhq”Eth%koxM nhedﬁ &FghChor DiQexs Nid2, and phenyl, which
phenﬁ@@dpﬁmay bporsaliynyel Slgbsﬂﬁ?ut%ﬁf bMat o end¥e tiffes w;th substituents
oo BB g AR S B, ASHC v oM. O

NHy, dncophémdiol yl, in particul ar indol-2-yl and indol-3-yl;

L?:‘?’I/lﬁ%wgf Bbﬁg%ﬁté}ﬁpé@h]e Olt_ﬁ%?{/ul rﬂﬂcﬁgf?%oﬁienve‘ti’veior{ the invention
of Forputai isul ar qui nol i n-2-yl, quinolin-3- yI ,
qﬂ: L(cvb BI[(143é£b|on8)122$dt>llhBol ﬁnwth@%t cﬂ?[ﬁ y%}octane
Eu. r{%igr[ ﬁgsﬂwe Herinfaivhaloxyt %Zﬁbb‘é{? 2814pctane;
g:az(w)mc(azmumahbepﬁntazaaié@{c}d[z 2. .111]o|@@rr¥eI gﬂl ar
vendeheasuoliiopintreatiRisiie 2 AoBRins Al fogice:
benZAity-3t(GiQuinbligylgky)- baza{bm@h[lzyél 2Joctangarti cul ar
1,2,3- @?Q@un‘n@%&l’m ))SJ a1 ?E& Rﬁ@[o%zé ]B%;t%)‘n[e‘ dazinyl, in

partl ular _1m

di belr8t(grQuipxaliny wm a%ﬁt-atcyc@a %ara@f:t@ngﬁneﬂwum iodide;
whi qly)- aqec@mslra-g cﬂfn@kélm bosdyi-g-BatisEpsIyR. 2 Q]CQi‘tQMP i's

ub
=0 %??Lfémﬁ@@?c%@@%ﬁw?qm TR BIYBI S a0
al ky(lt -3qBehnakdadl-2- yibkyo)xy-azagmd:ww[RM]pctaﬂeo CF3 oN,

opti oxl Py g&tﬁgﬁ% ¥IO)\t€@d)FBZ&% &Eﬁgilz rres Wlth

subst) =3n(6rﬁlglor%be@mtéwaoi -griflexe- 1gamrblwct®£2 2t2]agtane;
al kY(Lkgj’SQX{GJ Béhﬁdllsotrﬁ'éi%ﬁ)@l %Lﬂaz% t’;‘\ﬁﬁctarlwz

erred e
qU| r(+

B iZBehessuRa “oyloxRe!-A M 2. 2R 10PN a |
i s 15)-6)(13viethi- Beﬁz@nﬁdaébl-@- yloxy)-1-aza-bicyclo[2.2.2]octane; or

o RN B i A o2

2 2]Qrca|ar&nantlomer thereof, or a pharmaceutically-acceptable addition salt

) ltﬁgﬂg y) - 1-aza- bi cycl o[ 2. 2. 2] oct ane;
thered 0133 gn |no L ny Igﬁ -1-aza-bi cycl o[ 2. 2. 2] oct ane

mst H9|qn9 qrda'pfﬂgred embodlment the quinuclidine derivative of the invention
is a cdmpduidofBbm@blany! oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane; 20

()-3-(2-Quinoxal inyloxy)-1-aza-bicycl o[ 2. 2. 2] oct ane;

() -3-(2-Qui noxal i nyl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct ane

met hyl i um i odi de; ()-3-(3-Chloro-2-qui noxalinyloxy)-1

-aza- bi cycl o[ 2. 2. 2] oct ane;
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()-3-(3-Met hoxy- 2- qui noxal i nyl oxy) -1
-aza-bi cycl o 2. 2. 2] oct ane;
WO ReB/Ai@®szoxazol - 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2poTDa2e03/000538
25 8
()-3-(Benzot hi azol - 2-yl oxy) - 1 aza- bi cycl o[ 2. 2. 2] oct ane
()-3-(6-Chl oro-benzoth -

i azol - 2-yl oxy) - 1- aza- bi cy<d 0[2.‘ t ane;

()-3-(1, 2- Benzgi sot hj azg aza-bicyclo[2.2.2
] oct ane;

()-3-(1, 2- qégis t hi azo==3%yl oxy) - 1- aza- bi €l o[ 2. 2. 2
] oct ane; i

()-3-(1- Met nzoi m dazol - 2-yl oxy) - 1- aza- bi cycl o[ 2.

2. 2] oct ane; orN30

() - yh&efgot ri azol - 1-yl oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane;
or an enanti omer thereof, or
phar:n:az;é@?reéﬁms;ﬁrh@%@ﬁ%tﬂ%lbﬁlbpﬂd,on salt thereof, or
an crmsumzsg,l{g t hereof. In another preferred enbodi nment

t he Qui nuc g %erlvtlv of t vention
rrp?grﬁareére“ o RS SPIORSDHOM 0ot CHz-, -O-CHZCHy-, -S-, -SO-,
-SO,- P@Hﬂ@@ﬂzwﬂﬁ,’%&m& YC(FCHo)=, NIFH2N(alkVlh-) C(‘SE(WJGICE(ES%

---- resenre—ag optional double bond; nis
or 3 represent a |linker selected from 0-,
- 0- =, -5- -SO, -SQ2-, -CH2-,
-S— - Cﬁg -NH, -N(al kyl) -

C%q— 00 o~S %~ and ; and Y represents
sf resmeser&ﬁ S, SQaerteN R, vharejsy Bsiepresants hydeagearor alkyl.

aI kvih-a Mr@p@éﬁear&ﬁﬁédrﬁﬂarﬁ@@rﬂs@ écﬁnet rﬁurﬂﬁiﬁ’r?ecéerrvatrve of
the in g'ul nUC|andI ne, deri vat lﬁn'i- i; ______ ntronis
‘é‘%@& URd@ SIMBRYRH, P5 FPrmulpn iy W ﬁre"l rerpéweégemenale (covalent)

bond.si ngl e (coval ent) bond. In another pr eferred

eWbQﬂ'éFFHt]It\ero retfepréd % cgc?_@celﬂﬁ &)‘Fg#\fsg%slrplrﬁ%:t gﬁe ?e“ vgtr YA -derivative

e tnventiron I1's
of the invegtien Iea@orrmound ef ormula pi; efhereiad ismh@on®nt  of

t hi 3n et rb’ﬂ#réweﬁ'}b@ *rﬁlfﬁ'ﬁ_%frjﬁ{u s ‘.frép?eféﬁ V\ﬁ qrurr}rﬁshg{rh% derivative of

ention is a c lc_z
the 'n\reéﬁroegeﬁt%orapcpwﬁg? QBN IbavheTsin X-rgpresspipinker selected from
-O-, -G-@f@-&-@m-b,CHEL ,sa,_rmhd-.0|=|2>2 In a fourth pr eferred

o Tl et RBS b of Skt 3o A Gt orvetive

of the \nvesiosde @t conpowd)d SffprmulaNR wherein Y represents 0, S, SOy, or NR,,
wherein R’ represents hydrogen or alkyl.

In a most preferred embodiment the quinuclidine derivative of the invention
of Formula Il is

(£)-3-(Dibenzofuran-2-yloxy)-1-azabicyclo[2.2.2]octane;

or an enantiomer thereof, or a pharmaceutically-acceptable 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
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wherein R represents hydrogen or alkyl. 20 In a nost

preferred enbodi nent the quinuclidine derivative of
woOhendins@ati on of Fornmula Il is PCT/DK2003/000538

()-3-(Di benzof uran-2-yl oxy) gl- azabi cycl o[ 2. 2. 2] oct ane;

or an enantiomer thereof, or a

phar maceuti cal | y- accept abI '

an oniumsalt thereof. 25

enbodi ment the qui nuclidi

jon salt thereof, or
ot her preferred
ive of the
rmula 111 WO 2004/ 016608
PCT/ DK2003/ 0005888~.9,-N B X (II1) (CH2)n N wherein
------ reprefents Bn optional double bond:(lDn is 1, 2
or 3; 5 X rer@é‘@nts a linker selected from -0-,
-O CH2-, -O{ w-, -S-, -SO, -SM@-, -CH2-,

i -C(—CH2) -NH- -N(aIkyI)

Véﬁl’ C( =S) - 7-1 F--1 00 s%s % and ; and B
repr %ﬁf% a m)nocycl ic or polycyclic, carbocyclic or
het ef-eeyepiesegtsoarpopticmualicoudle boed:bstltut ed one or
rmrenH th substituents selected fromthe group
10 consi | n " of al kyI cycl oal kély, cycl oal kyl - al kyl ,

al ko&yeplr@s@n adinkex pelagtad fipm -yl -O-GHeox ;D-&J?hi 2=, -S~, -SO-,
-S0,-C3GH LalKor,-CRY< LoRL-k oxp=@iHAY, LNHC Y S(aiRy O 02)(=S
2’haloé,] %)iy ; NHS: c?rboxy éar anny % é r
sul fanmoyl | and phenyll, or with anot her nnnocycllc or
pol yeycl i@, car cydic or heterocyclic group, which
addi t. [ o CN c, ol pol ycyclic, carbocyclic or

het erocycl ¢ gn roup may %%tl onally be substituted one
or ndmrepiasents airhbnddycdlialmt palyeydis, sabecydid ér baterdwyclic group,

optlorﬁarllg%tﬁgi atc}(rﬁgopfm?ﬂek)[hes hog Luents selected from the group

K é} Koxy roxy
cons@mgo)@y alkly| cyc akl@&,ycaplpgglkyl aklgyb| KOG X ydroxyalkoxy, alkoxy-alkyl,

alkox-¥4KoR Walﬁbmloycm%xgaélmxa c%émesyy aikéky’ h5163c NCN, NO,,

car
N, S8Ry CorhSoN b o AR oA EREH: Ob PARSthefBonocyciic o
polycydie, qambouyd:liwbrrieatdmdyum gmﬂprwhléK)atiﬂlaonal\mbhboydllc&)rapolycycl|c

carbog}(?ﬂ?%l Mﬁe gﬁc&voﬁgl rlnéy o%ghgflf be subsfituted’bf& D dord times with

substltuents se ected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,

- cycloalkoxy-alkoxy, halo, CF3, CN, NO2, NH,, 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 1, wherein ------ represents a single (covalent)
bond.

In another preferred embodiment of this aspect the quinuclidine derivative
of the invention is a compound of Formula lll, whereinnis 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 linker 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 Ill, 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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I n another preferred enbodi nent of this aspect the

gui nuclidine derivative of the invention is a
woanpmaes of Fornmula 11, wherein nis 1, 2 or PBI/DK2003/000538

a third preferred enbodi nenggof this aspect the

qui nucl i di ne derivative of 25 the invention is a

cycloalmmﬁalkdxyﬂfhﬁﬁf mFI3aC %:ée‘%hmﬁl Barbo: E:Sﬂ%?ﬁéyl aaHndB‘%ulfamoyl
and o6 i ZPiierimons PPé@OMMC@Z oyl A beterpesalc group.
whicht addlmnaba:mmmbcryelldemn yoatylcyehc otartoeytlity @nt héterocycic group may
oplorGATRR A58 B ko LT BuHIGHS betst o o oroue
consnajmsus eyl &y@lqeykyj.ubgcloalkwbalkyhealhoxmhgdnomymkom alkoxy-alkyl,
alkoxyﬂkainé&ﬁﬂéélk&gi %y%l%b%&gﬂallg{loé‘(&@&’(g&fﬂ@(oﬁf ﬁélét i, CN, NO,,

NHa, WQQMﬁrl@ég}y arm%%ﬁtﬁamy |, afidkBRGNMI koxy,
cyclina ﬁﬁmpreférrécbéﬂnb@mm@htkdﬂ this\@s gt %@kﬁﬁﬂﬁ:hdme derivative of

the lng%ﬁ/ C%O%ﬁl{gé%%g 8 g]\IOFoF ﬁllggﬁL Izn(grgm ﬁrfg@*@ﬁ@r&%%phsenyl group,

which anhlenyptl,onaily wubhtltate:oi bee orrmwoctmmés withrsupsetityentd s&lected from

the grSéi‘]?] gzg%i‘éllfgﬁ g? Ilgfft fﬁ%‘!’@ | Ca@@ggz&qoaw hﬂg@dﬁf@ygﬂ NO2, NH,

and P'@Q'B{Jp may opti onal I y be substituted one or nore tines

t
\(/)V:c glﬁt%lﬁﬁis(t:)ﬁ/)gcffggr;égﬁ?hS%@l@fborg{tﬁg}%dgpﬂéo?%\%%é'o?tthQ%ventlon
of Fo rﬂ’%q §a| koxy, al koxy-al kyl al koxy- al koxy,
cy cl(tpBY@xBhery-tiikizlsp3- m;byﬁdazmcyl@q))k@ézatﬁbm 2.2]octane;

23: an%EE %naﬁgmr%wzﬁr qﬁ'ﬁ"ﬁ&?kj Igéﬂfoe%ccgpgq'}‘a?@qqltaon salt

thereofforamn Qn&l@peakt thereofjui nucl i d| ne derivative of the
| NVexHy EBnibﬁwa%rcl)‘ﬁo W%r%oFé’%%é‘ %&b?‘dlmg'désgnbed herein is

gres nt s eny gr oup
COHS'J&ﬁ i BpRIn %W@Jh@@r@wtdmvemt@m mes wi th
substltuents sel ected fromthe group consisting of

Defini[ﬁ! Eg}lg ég{tc[ aé kyl, al koxy, cycl oal koxy, hal o, CF3, CN,

phenyl In a nost preferred enbodi nent
t he lgdiven gohiedt nbthieriveation datd rdpresénts fior®,chlerb, bromo or iodo.

S

Thus % Ik)j}épghgl gr%ula re gezsoi S %] pTIH%r?nhetgwa & trichigromethyl
group, M§lml@ryllqugau§ﬁt§tute eyl @ﬁ@lmp$ omer thereof, or a ,
phanegeutbhttxt YOfaﬂﬁé?Hh@Qﬁt?orﬁg‘gi tHian @@P dEQi@thgs’ aC'univalent

[ of two~or nore

oniumsalt th nat’

Saturag?d,t%ﬁf@ drapRned 3‘@{9@9%’% k87 Y- I heshydreaaihger efipin preferably
contaimidff fiiom bhe te@b@lﬁeeﬁ dah@orpéﬁﬁﬁ@(Ch &VﬁRyID Orﬂorezﬁreferred of from one

t en nt ext
to six T i 8RRSIG BIVE JBRBL i, BB Aoty ispeivt neopenty,
tertiary paatyl, eyt aadtlsmmmdybri'eta]prefgrredpembpdlewﬂteskw rgpraents a Cyy4-
I gf a r
ok ) ARG SR iy SBRP i e
preferr@gn@r@ pdmer@thcp Sthishipxaniiom alieyl gq:p(ysegﬁso@ @13@1‘@@ rgioeR, which may
in particolarddeemiethyl, ethyl, propyl or isopropyl.

In the context of this invention a cycloalkyl group designates a cyclic alkyl
group, preferably containing of from three to seven carbon atoms (Csz-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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saturated, straight or branched hydrocarbon chain. The
hydr ocarbon chain preferably contain of fromone to
weiglatoeeins car bon at ons (Cl_18-al kyl ), nore prePermatoasiooosss
fromone to six carbon atoqp (Cl_6-al kyl; |ower
al kyl'), including pentyl, isopentyl, neopentyl,
© tertlhathg Q@rﬁt tbl ?(d IOf hﬁPsyinvéﬁ'ﬁbt i %ﬂggmiﬁkg rBP? cFHs‘?g?r’?Jté@dan “alkyl-O-* -
enbodi.nent a r.epresents - a oup,
aroun BRI Al i 6F CaTERGLAL Ve EXagiids o1 Bhelgrecumlbon groups of the
inventiogrincladg rhathdxy dnd ethoxher preferred enbodi ment of
t hi §,1 i y s e -al kyl group
i o 1A EBhIER o Y inydFRORE oy shieiChrotip isiBips an alkoxy
group jasogef abpvet Whichoalkext grsfupt isi substiitadiwith ane or more hydroxy
groups. YrlePar&y lhyBFPalRERy @l‘gf@pssof%téﬁlﬁ\léégﬁioﬂ K¥ludeds. ygrgﬁ(y-ethoxy, 3-

r ef erabl y* caont’al ni ng rom to seven ca
hydrogmr.?pogm%-hygmyo@ptseg;y,)ﬁ-hycy@wi&nmyr@ﬁd:9d1ydp¢>efplsr¢>$oxy-
cycliobiud yontexy of ¢S usntios ¥C AN xPHHUPYIS HEEREY :a- “cycloalkyl-
y

« n f..this i.nvention a cycloal kyl-al k
O- gréé%hg‘?%%ﬁ] éﬁ%@%’gy'als a@ﬁflega@ovﬁr oupyas def iyned above,
~ whi d&mths cootexk pf ]Er_gs owentien snbakoxyakkgl @lfmu@rde’di@‘ydtgs an “alkyl-O-
_K e n . e [
alky* BB, RhGTSIR oY K185 RARKE, qtiBV R Boilon U uRITERY akoxy-alky
groupg: | theripggntien iyelude onethoxspnelbyl, enaihoxywathPo ethodeseshyl, and
ethoxyB&§thyPK2003/ 000538 11 In the context of this invention

an al ko 0 esi.gnates an "al kyl - 02 roup,

e 58 Lol Bt 158 ilanine arnakon ke aredp isignates an “alkyl-
O-alkypOef grows] whemity e(ﬂ{yfb:i@%tsﬂeﬂriwt ab?V@PE%ﬁrﬁpid%Cbﬂgfé_ferred alkoxy-

e . e coptext o is_ ipventjon a

o B of e 08 o, e SEBLSLimEhest mashiRUpls R ethony-
methoygfanseethaspethoxhi ch al koxy group is substituted with

oneor I X i r h -al k
 reuEt by den, S BLORERS U KE b ifonates o
CYC'OE%ATCS@W&Q!% wherejp &N@lﬁﬁll%a@&@!kyﬁar@aas drfingd aboxy.

e e St e o Spuakor sjtng mUBenaes
"eyclog i s rotiy, e PR sV ejaaliid Sncielioy dramsisfind above.

t he Irctve: eonvtest of thisinventort 'aml‘loao- art ;k@iyctycﬂiblcﬁrb@rn@ﬂ@lgroup is a

} y - al kyd - rein a .
oo~ RRORKE, R SBugth Pt (S apl 55y A e e
structusg K3y I IPRYliculgr be somatic Hieei an eyl giouphcomugaturated or partially
saturat&gt hoxy- met hyl , met hoxy-et hyl, ethoxy-nethyl, and

eth -ethyl. In the context of this invention an
al k {%fﬁgﬁqggwngr&ﬁﬁ)%p%g@@cgﬁho grqyps- of the invention include

phenylOiredaoyl, -8 pariculap4-inbamy iandb-kndarys ingesif inngatiatiay 4 -indenyl,

2inaefEY Sl SN, B SHbut, ERONALE 00 P 56,7

tetrahysirordRphtyt hirky pasticlilet h&y6,7-teisahydratriaphthyit exhd of 5,6,7,8-
tetrahyldhd-2-haMRAI: giuﬁrfy?’ciln ?%rﬁeﬁlﬁmééél%lﬁﬂglyo?g%ﬁébﬁn%ﬁ%@zulenyl;

(6]
"“cycloal kyl - O a
fluoreny], kin %@'@Cle\'@rdéfflu@é%mab& jorgpyh n3tfiveret erd 4fluonesyl; and

anthrat@Wanhi particulay ¢lphreeshyl a2 antiraeenglesi gnat es a
c a -Oa -0O."" group, erein cycl pa . an

"yﬂ,lghié/IOIkIO" oup, wh ycl oal kyl. and

al kyl*®a Nos Bgfpcﬁg%y%ogg_ ocyclic group may in particular be an
aromatic group (aryl). Preferred aryl groups of the invention include phenyl; indenyl,
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-anthraceny!.

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
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In the context of this invention a nono- or polycyclic
carbocyclic group is a nono- or polycyclic

woanhamegoBi ¢ group hol di ng carbon only as ri ngParmK2003/000538
The ring structure may in particul ar be aromatic
(i.e. an aryl group), or saturated or partially 25

structe@{ Urras Qélrm Ppbcﬂil-ﬂelt@r@cwrto rélp spmd’&d’é?é 'b%nﬁéffﬁgéd Cﬂv'ec and six-
nventi o lncl ude $r ﬁﬁ"‘e |n anyl ,
n

memtiS4 iefRiocyblc o) SR iy terggfoms.  Preferred
heterqaimmsoud:lade hifrogemyN), o@geno(ﬂ)ybndnwlﬁawm NYrie or more of the

o G380y A gL
5, 6.Preferrad nmm@hqhﬁ%mcyoyc giﬂdp5 of the gnamtion include pyridyl,
in padt@tﬁléﬁWﬁﬂ-‘?% Haiéli# anéf%)rgrwgl thfér]%rlh' ;?éilhe&lar thien-2-yl and

zue

thien- 'é(ft UE%P ’r iy RQW'%WWZZM @Bdefwﬁn vk |nydslﬁi@ﬁwl alndpartlcular
pyrldaérnf-fB-lybeﬁdyﬂ)yrlo%izd'\-4%mt tHiggsiyly in paRidefdrt iHiatol2-yl, thiazol-4-yl and

viszols P USPSERME, 1 ML= 138331, L e oo
1,2,4-thiagtiaral- S-grando1 Qﬁ%l?dlaéobﬁqfred aryl groups of the

lln:/ﬁigéfé?fbd g&lwgfhcﬁqu ygl'i ﬁiﬁtﬂ}éllpve @ﬁ&?j lhﬁgﬂyﬁ in particular

indol-gryk ?ﬂ@dﬂ@@' 'clyhagﬁmﬁlylyl,adearilﬁai@nuwndo 2yl ewmllmyi in particular
qumolI?ﬁQ-tyl qulﬁéllnll%% Ud|Lﬁi‘ic)!I|in-42yl %Mh@lmib VA REhd3 lﬁﬁHUﬁ-@Wl* q@RExalinyl, in

nt hr acen gn partjcular ant h raceny
partio BBt RISEAr I b s CBRIRsInG-VE hi BONFITRGRAA a in particular
benzimigazel-24yl; pdeneprbzslylhei @%ﬁﬁl@hla@ Wepudxazol-2yINDBEnzlazolyl, in

parhmﬁg : g%&%{hﬁ%f?qh@wnd?‘? 5 /So%ggdge{mgqar benzisothiazol-3-yl;
benZtmDJyDNBGIHIIIGﬂJGBf}BZ 3116r‘atrrazot-mmk; imitiaza]é2+b]pyridazinyl, in particular

lmldaib? @t/r‘?dé%?ﬂ BLyICald Giﬂé?lzbﬂﬁ%ré‘ﬂeﬁ nﬁ’ﬁrﬂé&l’a{‘ H%ee%zf)men-Z -yl

menbered heterocy cont al ni Ng one
nDre heteroatons Pref erred heteroatons i ncl ude

PharmﬁobUﬂ@NA%ept@bﬁlé&’lts(O) and sul phur (S). One or rmre

of e _r.lnaq, u ur s articular be aro
(i .ﬁeaqH'QPgP@ ﬂc%r r%ft@Pr Eg &9 e provided in any form
suitableefos itbe yotended radminisifatione Suitablat fcn:ms inCludiee I@:yrrnhabéuncally (i.e.

physidl(?ﬁié&lg‘?'§(’:He?)rta!5%r§%[t§; %bﬁ QVJ | dp 3 pr¥) d@dfﬁfﬁéé gf ;}p}é quinuclidine

arti n-2-yl
derivatiyg g e'nVW‘t&i’rtl cular furan-2-yl and furan-3-yl;

Py IE@AipIYs , ofl Bhﬁ@ﬁéé&ﬂicﬁﬂ de¢e fja?ﬂérb(ﬁilﬁ’émaééﬂs mgludle without

iazoly rticular thiazo

I'm'tatﬂﬁr atg‘al nﬂnép%ﬁnﬂmrgﬁf"&z@PHSQWap“'%n@IC'Qh?Qélt'ﬁﬂolsﬁlts W\Ch as the
hydroqmmﬂde:udimve’d Sfrdmt hhyattoedelic 2ayid, the hydrobromlde derlved from

hydrot%o% CRZJI gtéﬂ:egﬁglatcg cgqrivegr@g@r p@d' L hl@g&'y\%fgl‘e‘rcﬁla/rate Iglenved from

perchlpeie ecldc;hﬂ posithate alerived fitano phospharteacid dileydulphate derived from
sulphdfl’%rédlé\t U‘h%r forhr2@o éfe%véh ffd’rﬂ fbﬂ'ﬂf&' aé’idy he bé@ﬂa’f?%’e}‘lbed 'ffbm acetic

articuiar Lsoin
acid, Eg,aﬁgpai@ genyed fﬁ@rnnqqqmncgagad% tr@@mrb@te@gnved from ascorbic acid,

the beRzémsduIphdnate defidedfione |bbﬂzé1édl héHie 'é@?éﬂ'tlhé‘lélenzéé}e derived from

penzof 454 Mk a0 Ak i SPade JE6E e sl e from it
acid, therarokanateyderived fram mmbcamc kaeltz othezenhanﬁa;d derived from enanthic

acid, t@%nZI Sor?ﬁé)ldﬂrlve# nfrorﬂaf |cu ,cP% @ %ﬁ% agépv%d Jfom glutamic
acid, tbérﬂﬂqql%t@dﬂ%fwedl frﬁorpjlagWC@llﬂ a¢ld1tma @Cﬂﬁtﬁzder‘i\@zioirom kalctic acid, the

maleatedéAved lirdmbhpyeicdagid)Ythe hhiGRHEte! BEHGEd from malonic acid, the
mandelate derived from mandelic acid, the methanesulphonate derived from methane
sulphonic acid, the naphthalene-2-sulphonate derived from naphtalene-2-sulphonic
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i mdazo[ 1, 2-b] pyri dazi n-6-yl; and di benzofuranyl, in

particul ar di benzofuran-2-yl. 20 Pharmaceutically
wéeoeEmiede Salts The qui nuclidi ne derivative 8CTMIK2003/000538

invention may be provided iggany form suitable for

the intended adm ni-stration. Suitable forns include

acid, @Jé%lﬂﬁél%té HeAdd fron shthansxéaoplﬂﬁw sgf?éyléﬂe o%‘r%etffcgh%ancyuc acid,

orns o qul nucl

the sa&qt%aqiqr{y@d Fro%rhéorlﬁgeﬁgaoﬁ he sjeatateflerivegr from stearic acid, the

succirptar dadesd ifiomh | slucﬁﬁmepé@iw ehad@iriraten deavésd frol 't@lfanc acid, the
m.t at i non- tOXfpggl nor g

toiverid-b3Rihnonald o5k o d51oltid, Bfiohidratihof ABf e, gwen saits
may b@eﬁormed Wmnc@@@eemlbkm(mraand deshebéd i ther anti de

der i ggd, f oMs h%rﬁ’dl‘f’béé’ o‘ka | dgigt h hFBHrQ{aS/r dest M5 considered

fromnltrlc acl erc oraté derive

pharmagesticalhi aceeptable, h@ayhbg plﬂﬁﬁfté' d‘érth‘%e@’epﬁbﬁlﬁqjh@sﬁpﬂﬂﬁﬁsl gseful as

lnternﬁalﬂetséhger%ﬁ\tlém Pe éje"chéﬁﬁbaflr AHRSOUHE PEUT iHe amvgntlérgeand its

c agid, the acetate derive
pharn}arqgnM?g%Ig@c&cep Ig aqraqag%aﬁqe . derived from aconitic
aci oExampleasobermad:eutwﬁW facoﬁpmimrdatmn&ﬁlsé,lts vhea chemical

com B8 SETRE FARE oo TS TR I k< g, o
calciugerthe gdagnesivm; timaaine, doé dluminiuroj theatlmud'er th&adholmfmthe lysine,
and tﬁﬁtél‘n?norﬁt%ds thangmrRake derd %ﬁgn{}.%él”b&‘ﬁ%pha &€tk invention

e enantate derirved from'enant hi
containifiga PRt NiRRIFi FEHPT PoEhT eARANIC Salks May ke igriednly erocedures well

knowrdghd\d@@cméunrgﬂh@térm c acid, the glycolate derl ved

from col |c t he J actate derived
ni il EOnteit 3E s gaynyiod theRniiEn sAES 4t Eopfinhg compounds
are alsd ocattemptated edsf pharmateuticallpcacceptable rsaftdel@aponium salts).

Prefelqga 'a%%&a{nur%”éé]@ﬁwaLdg% ﬂﬁﬁl g‘l}(gf 85 uﬂFggr?é‘,eﬁwﬂ%‘x%P he methyl- and

nic
the e‘ﬂwbﬁnwm sals; 2tr@pp¢|@aléwleomem galis,finoparticular the cyclopropyl-onium

It 'gpﬁm [ 0a4/
s 10 ) SPSORNABRSELIn MGIAORY IGER the cyiopropymatyonkm

phthal [ c acid, the salicylate derived fromsalicylic
acid, the sorbate derived fromsorbic acid, the
Stericj% Sr%r g%e derived fromstearic acid, the succinate
i fromsuccinic acid, the tartrate derived from
t ar t Biné quinciclidine hi@rivativewsdéthe- presphbinaestioe mayeexist iont+) and (-)
u I~C ' l:
formsPas %éi?'f%@ i Fé)cg—;‘?ﬂlb fofrisd ﬁf?ﬁiémgfés §F‘Qﬁe§é‘ |§c§~gg% and the

){ orne proce u nown and descr
indiviqugl ispmerstthensabes aie g m;lmthe seorsxef the riesent igertoay

not REcaAIS rf@lﬂﬁ@d:arpw W§§@Véd cmkd ythac 69ﬁéa’ﬂbbﬁtlpm’é/s B8 known

f ul th t
metndii ik nhaiales! (BonEy At hspariis:he-iec rmtetosete e by use of
an optmadalytactrveaadld t and plitsaraticg uthiec abtiyallc eefivebdmiree icdmpound by

treatn@ﬂ Mt sgég Aﬂoﬁ?&?meﬂ’?o@ffgp Wﬁg&"@ﬁ{g‘%&&h%s Hwtgf the optical

e ca ‘ionrc s oun
antlpqdeaé iank@sedouponcchr@matmtamt onj ant aptierl, active gudirixm Racemic

compé@ﬁd@@f ﬁ@br‘é’é’bn% hﬁ/enﬁéh CdaH“fhuBrl'% Wé%‘ o tﬁefheoﬁﬁébﬂ -antipodes,

um ni um lithium the |ne
e.g., aE)ﬂ tﬁ%d'é’ﬁﬁbm"@fﬁ %lgﬁ?t'orhn@ft hqe' I PRe C‘%\*@W&m dgpndelates, or
camphorspiphotiaty) salte fongearhplen cont ai ni ng an ani oni c

\?\élolu-ﬁ‘le %uﬁ\r&cﬁcﬁh'eoégrﬁlaﬁ%é SOf r{ﬁg ppeesefn? IW&t% r OC gg rbee resolved

by the formation of diastereomeric amides by reaction of the chemlcal compounds of
the present invention with an optically active activated carboxylic acid such as that
derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-) camphanic acid
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15 known and described in the art. In the context of
this invention the "oniumsalts"” of N-containing
woanpmueds are al so contenpl ated as phar maceuPCTaiK2903/000538
acceptabl e salts (aza-oniumgalts). Preferred
aza-onium salts include the alkyl-oniumsalts, in
or bypéing i fonhation hef riddteteonsatt dd?ﬁamaté’d bgﬂlréﬁttﬁiﬂ t&F, thd&hemical

comp&yl‘? §1arﬂ§/pé;leg§|h%ﬂk§% Eﬁ’l‘tb? art 'aﬁlM @c[lve cﬁloroformate or the like.
cyclwmqmailmwhodlsl ﬁmnthalmsolvmg ﬂmbpmdl dsornkes are known in the

rt. SEXR! @ Er&gj»é' ltp Th
@ qui nuc%l edrély\sa Ve‘i@sgﬁﬁ%«{i]:byp?g ’ nven%ﬁS ‘?ra flen S in
Lm&mmgmﬁﬁmwm \(Méey ans $¢n8,é\b®mY©rk (1981).
for NBpfidal ablife EBRYTUINGS n ABBIE bRPIRES f
di vtl)dual i soners thensel ves ar ebvvl h?n '?JE@ Cg%leacg%ve starting
present invention. Racem c fornms can be resol ved
into the optical antipodes by known nethods and

Meth&f{?f‘l’gé’ﬁ%ratlgﬂe way of separating the diastereoneric

use of an optically active acid, and
I|be'lfllﬁlwgnu¢it§llmﬁ)t ﬁeavatwesctofvéhamnvenhonpmmw by PEepared by

convehfiGdINRidthoMst ?braﬁﬁéﬁﬁc ’gé;iﬁtljﬁ@él? ”Eyaotﬂolgé’r ase(g’lew irﬁgthe working

racem{es into t
eXamRIgs o NS gHaRNg d’ﬂat&ﬁ'atﬁpt PEath eadirPO%SS%t rd@SCFIRadeiﬁ cthe present

aPP"CGMFDCHJGdIﬁnde torempiye ridlily| B §iteparedC 89 &éihk?erﬁi%gal methods from
comm f@@l % f?:) their opti cal anti podes, e.g., :
PR ShgmicRlSsat i on of d- or I- (tartrates
man d\:li;at)ee coatpourahpithesovaitionadae) bs gbheerted te%a6Iee compound
ofthe%eﬁ%n%’ir%&dd@'nﬂﬁgg%'gﬁt dsves of the present

2 1'esolved by the formation of

di asth& @aﬁe@rp@luaiﬁ absdheyepetions desaﬁbedmememnam be isolated by
conveRfoRAUREEhdues, he. r tieUSRL | y -
¢ p?‘ctlve actrlﬁé/at ed c‘('grb x;r/%xl c acﬁd S Stﬁllfggtl?ﬁ Eﬂd%"ﬁbh chroma
ogra oﬁji(+) or (-) phenylalanine, (+) or (-)

phenyl gl ycine, (+) or (-) canphanic acid WO
: 2 8 PCT/ DK2003/ 000538 14 or by the formation
Bmlo%’fgggﬁgéigg eoneri c carbamates by reaction of the

cherfihgapresepinpoemiioos rejates poesevel quimeciidire derivhtivaes, which are

found @6’%&@!‘16%%'!%@389'eﬂﬁﬂfe%&@ﬁrﬁc %{cemdnm%erecegtcirs (nAChR), and

tional for the resolv
mOdU'F"QcSﬁQf dhe monaseliRe; recepierarin. p%tl@wiah’é‘tehb@gem@camd@ transporters

such bbote dersibhineteduptdqoasTR), F IRbafhiné IchﬁfbrS([DRRglt_’and the

noreplggﬁﬁ‘@'&é] gggquw @é%@a@% P)f %ﬂg a?gj%ﬁg talgglfqgvtéarm%@gﬁ der serotonin
(5- HT)cadoaﬁsméae(%)epmcédnbrecpmmﬂr@al (NEY | Aisost prieferf@d  quinuclidine
denvaf?(?éserdfafh% HV%}EH?HSSP%W R&e h%nﬁé?n@ggﬂ-rhe es&ﬂ)&f;"n SR working

mater

| vati ves nven Pepd
exampg%v‘gh@ i Gmpounsishotishe g eemtnirwahtlety mhagdinspardicglar be agonists,

partlaltai@fé‘ii'dﬁ?swI eeﬁﬁég&ﬁﬁs'dhd Afoster é‘higﬁjuleﬁ the- reé@&to?t arting

i al s rocesses scr resent

app Bue, {e egr@ @rﬁrg%pﬁ%gmﬁlaprqugd’thyqg@qg}l@lpgr dariygtives of the
inventionmaay biearsaifulifet tredBeinesnt of diseases or conditions as diverse as CNS
related diseases, PNS related diseasés, diseases related to smooth muscle
contraction, 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 invention are
used for the treatment of diseases, disorders, or conditions relating to the central
nervous system. Such diseases or disorders includes anxiety, cognitive disorders,



10

15

20

25

30

35

commercially avail able chem cals. 15 Al so one conpound
of the invention can be converted to anot her conpound
wofRodhvecdosnvent i on usi ng conventional methods. PO®/D&2003/000538
products of the reactions deggcribed herein may be
- isolated by - conventional techniques, e.g. by

Xt Sl 1 | i j 1.StA i T ; . . .
Ieaml&?%g%%?h%rﬁ@r&o@? M%@fgi %ﬁ&?@gpcﬁrﬁiﬁ\\}%é’i. ‘e%,ddgcgéséae ﬁ't%’ttentlo? defICI’t,
attentiony deficinhyparaetdlyt disesden (GbHRIe| I?ar!{m?oaesr idiggasge shuntington’s
diseadd)i Afy8frEphicldieral BdrosROIGINES dieClal TEHBHE sAdyridt8me, psychosis,

deprefyat e THRNEIRERIEHRARM HRTERBRG: SoSpasiyS compsisiye disorders
(OCDJ, hpahicodisorders rieating r disefers esgch? ass anbrexta tiervosa, bulimia and
obesityp, HerG e Fodbentit o DS SBiaRRs "Rk “BeRentp.  perieric

neuropathybiaotiemi dyslexiaetardivestyskinasia,fhypesiinesianepilegsy; bilimia, post-

a2 B ol 056 SREhi I NSRRI Ganors

syndreiaee RrevEeRstryalt syndromesslaid olwieal nphage vinkrege. chronic fatigue

syndr@mnﬁmﬁsm,Tﬂ@wdtmamn@%rﬂjet-ra@.present i nvention may.
in artlc%lar be a 3

i al i .
ot J0cnPatead #riftiiedt fisersanl Aeorrasoh frrdifiins,felating to the
centraDnertaust Mtem?hawhwhegi{mwclraﬂmﬁ dedvativesmpfithe c'tm\'reﬂitina are used
: . . . . ; t
are ofiVEIRHARS oslfiosit WMot BEKSR! LNE) o

r el dned@n@itherapeeferens anebedioendi Yunsednudidinasderivatives of the
invent'(ijcﬁ'{ %59 be SEat 'FOH“H‘?&'t?eaﬂj&{ﬁtréf:tdié’éh(fe%[‘%%r‘d%?s, or conditions

rders, diseases related to neurg- ;%eneratlon

assoc{été gy et pgee (PN tACtigRsm INCHHING SORVUISIVE disorders, angina
pectonk;),t f‘M’é&}mhrheSyl_@fbb?ﬂB cgwambﬁw :diwnﬁ(ﬁamf rsthran, obpilepsy, tardive
.abuse of chem cal substances.. In_a preferr
ayskirfR RErtneNe aAlor aeaeh o8 FUSaT pify.
| nvelnt yein another ywreterfed erhizodimesnt bet quinudideastarivatives of the
invenfibre Oh3§" e Cﬁse‘?&”%{]' &> tFé‘étFHérffgg Oeﬁ@&rﬁ%nt(ﬂi?!)@ers, such as
nervous system Such di seases or disorders | ncludes
thyrotgxigpsisy Phee@iemporomas dyiertensian ansbaroutbaias. :
PCT/ |RKSAP AnBHEp SSrefdrped esthbodithetff thel fuinlBREIRY derivatives of the
. defici tg and fdlyff L{HCtI o% Al zqel mer' s di se?se, . includi
inventgn may Bf RaTtlciar the Jreaimen Pidasirodposafiyg (diserdgrs, including
transieintsanalda agdhtidjcedReurodegeneratiosease, Huntington's
_?_' Selﬁsg\’/erﬁ%%f{g?gﬂbferl*@& %ﬁﬁéooﬁ‘ﬁleﬁf e %éjin(aélihﬁ\% QEriVatives of the
TouretTe’s 'syndr ong, pSychosis, ~ depression, manra,
inventirmingayidysr eissfubrior dbei tregfmenti of, inflesupaione dissanessidigorders, or
condi%r%qriﬁanaing infthrRnat8ANikin HiSHIERS Sucikal! dthelhRA 884G a, Chron's

cissa g o e Uk o nd i

deneint 58l apRtidrepicterrad smpadifentaiel §omudldihexderivatives of the
ivendyd) S o RHIER T NBSHLBT ig BiokERR ab B4 Buere pai o
acutedi duodiEr sor peewrdenie mivaracter, Gassevéls asypainore@used by migraine,
posto@%@éiﬁ?ﬁ@%duéﬂmmﬁﬁmbl G4if. THE §2lin RRASAR SariEliaMBe neuropathic
pain, chronic headac%e, 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
treatment 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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1o syndrone, nutism trichotillomania, and jet-lag. In

a preferred enbodi nent di seases, disorders, or
woanditiécns relating to the central nervous syeT@x20as000538

whi ch the quinuclidine deriygtives of the invention

are used are cognitive disorders, psychosis,

genert B A, M ate SRSSRR80, b, cAREh e prRbgate, ango
anxiet§ O RS ngSnbiralive: reslEstinss, Aestansed harralg akinoreased
appetité and aegight gaincondi ti ons associated with snpoth
nmus 0 I I_C ' VUl S] I.sorder .
e anROBeaRt e R LRSSt af Rytactos and
alleviationrofhiwidadrawed Bymptams laagsghstinendivas wel sisi treatieent resulting in a
volunthOGthﬁhréﬁéu@ntaRé%ﬁméJé&%igi@&gh?ét'aﬂee. and erectile

dlfflCU|t¥. Ig@get anot, .preferred enbodi nent the

qui l0ANiNereasRaaly e Qigugiding derigativas ehtheopvaatorhare used as

diagnaostief aderite] etdiefol tieatidaitification s Iddafis alic bfl @idotintd! féteptors in
t hyr ot oxi cosi s, pheochronocytoma, hypertension and

variougquﬁ%%.m as. In still another preferred enbodi nent the
qui nucl i di ne derivatives of the invention my be

L ment - of neur odegenerative
Pharich el Cot s

ers, | transient anoxia and induced B
neurlB @agéhrsragneshthedpventiay provides nevelphermecedtical compositions

compiTRg H RS apblfically Btstvd ﬁﬁ"ndi'ﬁﬁidﬁafﬂevﬁgin%fclicgihé derivatives of the
, jnvention may be useful for the treatnment o
INVentioRs | armat ory” di seases, disorders, or conditions,
i nclwaileoa idhbhﬂmTBc(tquNmsM mfdtifhléorrﬂg?ﬁoﬁligh u@lé ig_cmmmd may be
: , ' e, .inflammatary .bo i,gease
acminfyf8BER 0§ RN of et B Gmicl oBIPOUR. Hf PrSanbH intoduce the
activepingredieatd epitrdillireint thehdomui ofual physielogiaily sadoepsalie salt, in a
ey SN0 TGRS of Hork eyh 4 BBl camers
bufferg, difushits. sl orcpthpnedsipmagy pharmaseutisal ausifiades) by

rTn'hgrmi ne, préf@ﬁé@p%h?jddhﬁheﬂﬁibrtheaﬂﬁvémg@ﬁ Opfovidda Pgtdtmaceutical

ai n_may .in particul ar.be neurapathic, pain,
Comp%ﬂﬁ(?ﬁ% CC%Q%%[Eﬂe&ecéN"P%&dﬁkﬁ ré]erbfégﬁergggf fpth one or more
pharmgicabtically recepiablenycartiersp distrefdroer s ulb'ptiomanyc abthiea, therapeutic
" ; r Fl t .

amlof rSg BB bl P oS8 50 L. T g mst e
accepfabla]| inf #he tganser pb g tcanpaiihie dwihathes phgroingredients of the

formule@iBh ethdYotiHRIrAifAah tRe rédipieme tfreddldi ctive  substances.
Suc adghct I ve substances.j nclﬁde ni cot.i ne containi ng

pr od alipRCedical GRAPOSItIoNPL e INveakorMAK s administered. by

any caro@nientandutenr Im}_h'ﬁdhﬁ,mhwlzthéi a&fﬁ@bﬂﬁ&Péfﬁb t. hgreferrled routes of
. i - - dr n cpho rawal . .

M e e
powdePCTYrDKR 4igBic) 60538 and 6pgremderal adrhiniatradione iexpanticatar ecutaneous,
subcufdHoRfat eriﬁﬁ?&u@éflﬂl@ﬂx' &t Y iRRSVdrdiRt ' #HibSion, anﬁﬁé' harmaceutical

anxi et i Triculti'es in concentrating. reéstlessiess.
compegitieregt the Wyaption sar barmanuiaciysd dy appesan ekilleddin the art by use

of stawlaptt n@sthods | Bnd hbsneshtiorst  telchAR{uEBNtapp t8 to the desired
rormlgiB8, SR, F T R Mt NG st elase o the
activeuegredient imayaberenployesil ting in a

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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vol untary di m ni shed.intake of the addictive

substance. I n another aspect, the quinuclidine
wdeonisaédoges of the invention are used as di agaDAK2003/000538

agents, e.g. for the identijffcation and |ocalisation

of nicotinic receptors in various tissues. 10

the dd@&@b%‘:ﬁ% %ﬁtcu%‘;anove#gﬂﬁeé Hf AR i?\%Pﬁéﬂ?%t rbaﬁce the desired

ention r0VI arnmaceuti ca conp Sitions
therapeptipr iRl dlqwevaipeitit 15came§e@w eeontempiatsdnithal phasmaceutical

comp db\r{idhécbbﬁﬂaﬂﬁn nglw&hlmm 1tt6teab¢m¥m infd ofJeﬁ;tMénh@re@.ent per
1 on use 1 n
md'v'dwaﬁg's% REFIFIARLY of diom ABpHE 1rlr Abat TOR MiduimBRb ArasaTed of from

about ddorabaood 10irhg) arepsuifable fot th@rapeunodheaaneh‘s active

Lﬂgsﬁ% %gtf"cea'?‘%écgg@tl JS?&& A alr{nﬁ{afgrgo in 8\1 or severa{ dos?s per day
A satigfantong ireswh cangie cetainiinsianees, dve @btaen%dj Jam\aadnsage as low as 0.1

ug/kg B¥Cary Qﬂlﬁk%gfén;trgéut% periithi ©f %he Qbéé@‘é‘F%’\qe'?‘i%ddréir.er‘i’ﬂ}h@énsndered

customa cal aUXI I arl es
to be eb@p&ﬂpemgélfg)bm ABAt 100 mo/kenredit Prafeped\iagggs are from about 0.1

ng/kg RNAbOBCEY FrigiRd/dag Q.00 @Bbtfren SIbumigikd & hbeut 100 mg/kg/day p.o.
qui nucl i di ne derivative together with one or nor
pharmaceutically acceptable carriers therefore, and

Methoxjs bb'lﬁbéi'apy ot her t her apeutic and/or prophylactic

i ngreedi ﬁ{‘ I ép thatl éﬁ rbflielthE ¢ p%uﬂ?fs ShET ﬁ\{érﬁqon may be

. nust acc e sense O el ng conpa
usefulvior the treatmmtroﬁ mge@&ﬁsem @rlshthrrSeas diversg agIGN S salatgdidiseases,

PNS Hﬂé’ce'a%@e‘éseéod‘iié%s%cﬂe%t@ﬂt td '%?r‘ic%iﬁ mURBle contraction, endocrine

ar maceut | cal osi ti venti on

disordlii| dpaesas FIaisg Kb RRUCHRRATIANOR CREES S TR, & inflammation,

pain, bhe dfBdradalt Bahpims Raekedr by theuteemimdtion of abuse of chemical
adnm nistration include oral adm nistration, in

subs t%%ﬁetsrcul ar in tablet, in capsule, in drage, in
powdar anothern aspeci dhéoirmentind pm\MESsrmethods of the ftreatment,

preveRiH 8+ SHERLHOT of H%e@@éé b ‘dl'i&frdér‘ét GNEHRtionof a livin anlmal body,
subcu

taneous, | ntranuscu or I ntravenous |njec i 0

includirige apaiMate whlcémdlse,aﬁ@p@g.qﬂﬁewecsf st KeSRONANE i@ riheaCtion of a
monogﬁlrﬁ'@nrﬁ;@ﬁtw eghodvlaonerapadn which! efletiod h@orﬁbhs@é’ gL step of

admingyaing s MRS e PO el dine S PHRaE o qaegt thereor a
therapmutically effectiveaaimpuatiot thegjumeudiditeaderdtivel afdbe imfentibe. :

actiye y LGl of"m{sq v ﬁ%rpytﬂ I F‘Weta%ﬁ " d&fv@H Streatment,
Foof s ey i g

on techni ques istra
preveplion,f Wylaxmh@rmtea/satloeduan@ntr@r teatarm r@ﬁ@«ﬁs covers illnesses,

dlseageflaard‘@ﬁééfzé & c&dlﬁaﬁ%léﬂ%%%g ‘dﬁ%éa?s'é' |H91tue§ﬂon

e actug de a
o 158y 81 Plpet SoRIETIaleasbabe: HIEEIS EaPads Tanaving the range of
from aBdurion td abdutsw@tmmgrarnﬁ of be’[l\!EhS’@lbﬂaﬂCE daing mane preferred of from

abouteBleERbts/b bt of 2piffp S3B8ER%S Ecaqumristetacgnoe or twice a
day, dependantaasessudl upors thavexadtomode pf ctimisistiadiodedomedn 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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therapeutic effect. However, it is presently

contenpl ated that pharnaceutical conpositions
woanmidainedong of from about 0.1 to about 500 ny eCTAER2008600538

i ngredi ent per individual se, preferably of from

about 1 to about 100 ng, nost preferred of from 5

about 1 to about 10 ngy, are suitable for therapeutic

treatnments. The active ingredient nmay be adm nistered

Generanrefmerks; Allepacipnsl bnedving airgegnsitive g%ageyt%@lrdht}ermedlates were
perforrh@é lﬂrfde‘?ﬁ‘ﬂrogéh ﬁﬁﬂtir@'ahhydt&@%‘bﬁfenté’W@Bhéel[]ﬁﬂs@fatél was used as

drying @@@@? in ?l',\‘e y\?%vkggﬁéo%ggg% aggrﬂﬁverﬂs Fyy%rgee]\fqg@ea%d unc?er reduced

pressug@nsi dered to be about 10 ng/kg i.v. and 100 ng/ kg
p.o. Preferred ranges are fromabout 0.1 10 gg/kg to
Methodlpout 10 rrg/ kg/day i.v., and fromabout 1 g/kg to
/ , b .

0 to
(Compoun eln%_)on may be useful for the treatnent of diseases
or er%ng'rm 2%@&3:? AL hhen, gt)ﬁaamcnduﬂél (2.94 g,
i sease seas

PNS 1 ted’t
23.1 oD BIRheYIRRORPBmS. (EHl G B nanab et (ot A SETuian (100 mi) was

addedf %!Iuﬁh?léz%)@lcaﬁjd)@@@@@%hﬂt qus rﬂh}@ﬁaéteﬁodrmt@hqibrémlre bdurlng 30
anmma N5_Ca

minutqs ot Hes FRPPRH GRS AR IENeRlshog o7 2,80 50| i Adueous

sodiuranhydvexides {¢00 tile 1 MMprwasradderi Toe mixtuoelswas exieacted with

dlchlo@ﬁ%ﬁgﬁg Brézgh}d)i@xg bto‘?ﬂatgg}réﬂhfﬁhaéﬂl@ﬁ rglzi% vﬁtt@@%ﬁﬁﬁomethane

methanak bodiceca ammania (9:t0i1hogswvadee dutled¢@~apqemd i §he correspondlng
salt wé§ Peﬂﬁeé( %yt é’d&lt?Sn "t‘ﬁtd Qiﬁt I e%er”é’r‘i@%tﬂﬁnblem&@ (9:1) saturated

ul at.or whi s the step of
with fbﬁﬁﬁﬁ%?%‘fjeyl% 3t7095(ﬂ1%%)aMP|1\ﬂqu|§' érg‘l body, i ncl uding
a human, in need_ thereof a therapeutically effective
+)-3-(@ PN vigher Aesbidltide2. denbahk famirictdtad salt Com ound A2

n on e nventi on
t or Tas RigpaR %C&%ﬁi'egﬂpeﬁht@ﬂ@, X, riths

'Fomy AR emllphenol Mp 173.5-

185.19¢.ophyl axi s or alleviation, and the term "di sease"
-covers ill nesses, diseases, dlsorders and condi tions
ated to the d geg e i A

r ang&/asf preppaoad alcoatdify lotmeﬁiimduA BOM mpher‘gtmamf The product
ance daily, nore preferred of from 30
was 'S%gétéi‘%fgéiféﬁ ‘about 70 mlligramof active substance
daily, adm n| stered once or tw ce a day, dependent as
. o) elcaza-binydlo[2£. Zidalane aricacid salt (@ompound A4)
whi bAF HrBfh S RN ehl\}i §25.4°C.
aqu&’l sa& ?te?%&gglpgct edfmJl ﬁe sruEn ?% ? v ved and
the body wei ht of the subj ect |nvoI ved and further

vet etﬁl‘a%aﬁﬂe%réd“ aeggrdafq L&ﬁte%wt BSm ‘ébﬁydraxymhmé Mp 146.0-

fur | Tustrat reference to the foll ow ng
147. arrpl es, . which are not intended to be in any way
I|mt|ng to the scope of the invention as clained. WO

(2)-3-EPaRIRRIR 1 BERLEKEAOR DO {ebthe fumaric acid salt (Compound AB)
Was prepared according to method A from 5-indanol. Mp 149.3-150.5°C.

(+)-3-(5,6,7,8-Tetrahydro-2-naphthyloxy)-1-aza-bicyclo[2.2.2]octane fumaric acid salt

" (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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18 General remarks: Al reactions involving air
sensitive reagents or internedi ates were perforned
wanaEroi1edos r ogen and i n anhydrous sol vents. NMagRETIDKIN03/000538
sul fate was used as dryingggent in the ‘
wor kup- procedures and sol vents were evaporated under
reduced 5 pressure. Method A
Method B 3- (Napht hal en- 2-yl oxy) - 1- aza- bi cycl of 2. 2. 21oct ane

(2. é‘awtur%f (rs BUIUCRANGIHE) OpHB s, IR |<15°Ql§ﬁ°lﬁ"e (2.6 9,
15.7 mmal))ar@@wew@hmgi Wa‘sué‘,t&fec{ éﬂﬁbdﬁw)temram@lesodlum hydride (0.94

2 o AR b s P, A Bcr s

stlrredvm 15| loowrd a560tCr Aoeoa® sodivmns kpdrexide @Quedud M) was added

followed %&/Ué%t@’cqi H)V\/ﬁl‘? Q&étiﬂgl %iheﬂ 3\ 5 gﬁgﬂ%scoﬂ%\g@ n?t;nBFéeal phases

rac ['oronet

were v@shedawisky ra@pﬁyua gogium dydrgxided % 5§ whi bManEhe gaEesponding salt
was oBBIHERNBY MticiPEFa cﬁé@ﬁ?f‘éﬁhei %ﬂdmeﬂiarﬁﬂ\hﬁxﬁﬁé é@ﬂ)'s@turated with

fumarig @i, ”Ya%ld&?eh;i ARy R hEP-3ASIG hanol mixtur e (9:1)

15

20
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30

35

40

saturated wth fumaric acid. Yield 3.7 g (43%. M
-3- @%I&&-Bénﬁ&hle&@l 2-yloxy)-1-aza-bicyclo[2.2.2]octane fumaric acid salt
env envl oxv) - I cycl of 2. 2. 2] oct ane
acid salt (Conpound A2) Was prepared
accovds qgreparecbtdmodrdmg rtorprécpdersy Bofreno|2,64dichig@benzothiazole.

Mp 20(17 1’
< - Phenvl phenvl oxv) - 1- aza- bi cycl of 2. 2. 21oct ane
free base (Conpound A3) 25 Was prepared accordin

(£)-3-(Benbothisedl2eyiody)pheagthityetai?. 2. Aloetaneiiiraric aeid sat

Com as an oil.
=t 2- Phenvl phenvl oxv) - 1- aza- bi cyc| of 2. 2. 21oct ane
f umWRs rar@par%cgacc‘»@ 6®rnﬂoméurevésfrﬁ% aqhéerobenzothlazole Mp
173.787205¢i ng to nethod A from 2-phenyl phenol. M 125. 4C.

30 ()-3-(6-Quinolinoxy)-1-aza-bicyclof2.2.2l octane
fumar i d

=2hZAleVa Yy =it ¥ SaWat LA i ‘."
Com cp|34 47 OC 35
| ndan a c [ ]
e ';?Ngal R aﬁéc%oﬁ} 8157 ook 5 ke v
120.8+220°C.A from 5-i ndanol . M 149. 3-150. 5C. () 3 (5,6,7
, 8- Tetr ahydr o- 2- napht hyl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct an

(£)-3- -@é@l%‘én@&nﬁd?%&}x gyﬁ%%ﬁ%ﬂ&lo&%.%t%&ﬂ%sﬁc acid salt
(Compo\d7B8) t et r ahydr o- 2- naphthol . Mp 109.7-111.3C. WO

20044Q%660%cPSHPR20881Ag5380 1%rocedure B from  2-chloro-1-
methylbenzoimidazole. Mp 184.9-185.9°C.

(1)-3-(Benzoxazol-2-yloxy)-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.

(£)-2-(1-Aza-bicyclo[2.2.2]oct-3-yloxy)-guinoxaline fumaric acid salt
(Compound B7) ‘

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

()-2-(1-Aza-bicyclo.f2.2.2loct-3-yloxy)-qguinoline
wounaroiesosaci d salt (Conmpound 131) A mi xture of PCT/DK2003/000538

()-3-quinuclidinol (2.0 g, 286.7 muol),

2-chloroquinoline (2.6 g, 5 15.7 mml) and DW (30

m) was stirred at roomtenperature. Sodi um hydride

(2)-3-(6CP 19 ipy ricRire-3 - B8 bibyeid[2. MBS cafinidtcoam Salt
ComiUrd 8 The reaction mxture was stirre .
L—%rs—gi 50C. Aqueous sodi um hydroxide (50 ml, 1 M
was Wadgureparsd aseording &xprovetducs BMrom Gl-c&ﬂtbhbl-G-@hBﬁﬂp}éridazine.
e

Mp1dg35 );7§Q) gl ). The conbined ethereal phases were was
h aqueous sodi um hydroxide (2 x 50 mM, 1 M. The

correspondl ng salt 10 was obtai ned by addltl on of a
@ﬂéﬁsﬁmue&ﬁé&a&@zgjﬁmmm -arathicyeld[2:21 2]ostdne fintdic acid salt
Comp¥unid B rrarlc acid. Yield 4.62 g (79%. M
&5?‘6 I@fﬁpaf%d bRFEEINDai®| Precediesey B 1frema 2ethigra-Sbbeayl-1,3,4-
thiadlazBHaJM[aHGSfBJWZIOGCaCI d salt (Conmpound B2) 15 Was

prepared according to procedure B from
203 205C

(Comp‘awrnﬂrBw)am d salt (Corrpound B3) 20 V\as prepared

f h ob I
aCCW%'@G&%%%ES%En% prrgég uré B from eE% di Irgrﬁgth?azole using
0°C aqoeaztapniamaetatu;e;|l\op25z &162.11°3: yl oxy) - 3- chl or o- qui nox
aline fumaric acid salt (Conpound B4) 25 WAs prepared
(* )-3-(?,%@%%&%0&1%1—%%%)9 B L b3 Zdﬁ]oc{a%reo lrjrllar}locxgollcli Oait
Com LMet hyl - benzoi m dazol 2-yl oxy) - 1 aza- bi cycl of 2.
2. ZW@Q angrefpiidd | ¢ B
aé@dﬂl ur e‘f)g | é?orwh 3-chloro-1,2-

rom2c:

benzo'ﬁaﬁﬁﬂog%d% &r?d%-g%ﬁ 184 9- 185. 9C.

()-3-(Benzoxazol - 2- yI oxy) - 1-aza- b| cycl of 2. 2. 2l oct ane

Vs B&Bﬂé?g aric

cid salt

N9 to proceure
: %88. 8C.
() WSl - Arepdriedy chcdtdidg2! 0Ct pibaddory) -BIUieNakd- B%henyl 1,2,4,-

thladlaEb'lgaM(ﬁf1§§bd1§§l§$ ( Conpound B7) 40 Was prepar ed "

according to procedure B from 2-chl or oqui noxal i ne.
127.7-128.5C. WO 2004/ 016608 PCT/ DK2003/ 000538 20
(£)-3-(§-Bromom\wisain-gyioxigi-az:B bl oboyd. 212|acanbifanehiolabidsalt

Lompghﬁgtaa;@q fumaric acid salt
Was prepared according to procedure B from 3,6-dibromopyridazine. Mp

152.8°C.

@)—3-(6-ChIoro-pvridazin-3-vloxv)-1-aza-bicvclo[2.2.2]octane fumaric acid salt
(Compound B14)

Was prepared according to procedure B from 3,6-dichloropyridazine. Mp
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: potassmm
terf-butoxide, crown ether (18:6), from tetrachlorothiophene. Mp 188-189.4°C.
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(Conpound B8) Was prepared according to procedure B

from 3-chl or o- 6- phenyl pyri dazine. 5 M 168.5-172. 0C.
w-2804(0FeddRienyl - 1, 3, 4-t hi adi azol - 2- yl oxy) - 1- azaPoT/mK2ba3f000538

2 2 2loctane fumaric acid safit (Conpound B9) Was

repared according to.procedure B from
M&MMM@ALaZ@-hWCMQMbGEHWUmaHC acid salt
Com

FB1dp. OC.

-3-(5-.Brono-thi azal - 2-yl oxy) - 1-aza-.bi cvcl of 2 2
21 oA aﬁrélxh;%rqfc (ahbzwgﬁz;q-blcygj@ﬁ%&a]qc@;@;oxy%@ chloro-quinoxaline
(CompuupaBad 2860y dlmgatmrrnﬂ CRA EarlboPBle (1,55 g, 4.76 mmol) and
methafl op @rrgp o\&oéh eaggr‘ %lf‘fléslgsggt %é (? fAé&qéuesagé&ISrrﬁ hydroxide (50 ml, 1
M) WHS@@de@"QWBﬁIQIZeXtF&{MhOMW dibtladathec@x 602nh. ZheebAR8ponding
salt wéééé‘?g%ﬁ%%‘ lydac?d;ﬁ d{):ré o W%ﬁ%l%lﬁ\%@%tﬂ glam?gure (9:1) saturated

with fupaticopaig Wieks B2 INBT %7 Mr3188.5-140.0°C.
()-3-(5-Phenyl -1, 2, 4- t hi adi azol - 3-yl oxy) - 1- aza- bi cvcl o

()-3-1623 2T 1ab BB D184Ehe Y aric acid
pr epar e aC
salt (Comy (bhenyl -1, 2, 4, - 25 thiadi azol e. M

155Wasl§ﬂe &red according to procedure B fi -
thladla%bl Mﬂ? %i{@r& vri da2|gn 3pyl oxy) - 1- arzozgnbzl 8?/'8 152(3£h|enyl) -1,3.4
5¢ é c acid salt (Conpound B13) Was
prepared according to procedure B from

ro-pvri y vz
MH@&&&%\%—] ric acid salt (Corrpound B14) Was

pr efae drenared diacgrding o possbduee B froamv- (2 -bromomethyl)-phtatimid.

|\/|p21§..26{3d chl oropyridazine. Mp 35 164-164.5
3,4,5-Trichl oro-2-vl oxy) - 1- aza- bi cch of 2 2

2I oct ane fumaric acid salt (Conmpound B15) Was
(£)-3-[(d s &Pione)- %—ﬁmdﬁIchthOXﬂfbamcm@? 2 Rjoutandfree base

Com @gﬁglg1 ns: potassium 40 tent-butoxide, crown ether
fromtetrach] or ot hi ophene. M 188-189.4C. WD
Zoow%‘ SERRATEETAGS0rAI0g) oopresgdupe B from N-(2-bromoethyl)-phtalimid.

Isolated JasFr€3 bide hoiky- 2- gui noxal i nvl oxy) - 1- aza- bi cycl o[ 2 2
2l octane fumaric acid salt (Conmpound B16) A rri xture

BiCy 2 B ic agichsalt qui nox
Com Unech &2 Conpound B4 1.38 g, 4 76 mml) ceci um
car pnat Sl ap gccord7n6g nEm)lBrocegure B from 1-(chloromethyl)-1H-

benzotriazole Mp 163.3-164.5°C.

Method C
(£)-2-(1-Aza-bicyclo[2.2.2]oct-3-yloxy)-quinoxaline methylium iodide salt
(Compound C1)

A mixture of (i)-3-(quinoxalin-Z-yloxy)-1-aza-bicyclo[2.2.2]octane (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 filiration. Mp 229-230°C.

(£)-2-(1-Aza-bicyclo[2.2.2]oct-3-yloxy)-quinoline methylium iodide (Compound C2)
Was prepared according to method C from (¥)-2-(1-Aza-bicyclo[2.2.2]oct-3-
yloxy)-quinoline. Mp 156.6-175.2°C.




5 methanol (15 m) was stirred for 3 hours at 45C.

Agqueous sodi um hydroxide (50 mM, 1 M was added
woabd4maes by extraction with diethyl ether (3 RCBDKIN()3/000538

The corresponding salt wasoobtained by addition of a

di et hyl ether and nethanol m xture (9:1) saturated

with fumaric acid. Yield 0.51 g, 27% M 168.5-170.0C.
+)-3- o iazol-3-ylaxyi-1 i . lane methylium iodide

(Compowureat CcS)aCId salt (Con'pound Bl7) V\as pr epar ed

Sy BB Rl e g (45 2 bemosatieol
5 yloxy) I-Qsama@o[ szpcaqe( M3180.1-186.4°C.
I one) - 2-i soi ndol vl - met hoxyl - 1-azabi cycl o[ 2 2 2| oct ane

flﬁgri c acid salt (Conpound B18) Was prepared
Meth rding to procedure B from

(£)-3-($-PRehyianizel-pyidxt-ara-Bicyclo[VR. Fdard IGmatie acid salt
(Comggundr (III 3-Dione) - 2-1 soi ndol vl - et hoxyl - I-azabi Cycl o[ 2

tane free base (Conpound B19) WAs prepared
10 accoI\dmmtyre of Iﬁt)e&éﬂibrenB-thrazm-Z-onxy -1-aza-bicyclo[2.2.2]octane (1.25

o 3 AR OTBAIBLAULEI oy =0 Final, EMEET 0150 o 015
mmolm FPeams Polagriue gerkrnatet(6.5 cmima d1@2poopamghol (0.97 ml, 13 0
mmoleﬂEa‘f 2HiRRANjefthrie (30 AR Msestﬁréd %Wreﬂw%for 15%18urs Aqueous

I I b
sodlu%wgr (g(é%am:(‘ggy JI vsgsz oadrde%Z the mlxture was extracted W|th ethyl
15 acetale (2x 60 mzaehrwaio@iréplﬁz 8h eflita ey WithydickldrdtA¥tanREe methanol and

cone. PERNGAT BSHE Sibl, 6 Rl TVISHL 215, 2%, The

corregppnalingy salt svas obtsined ibyradsiitiorebhandietry0 etiér avad naettiedol mixture
. By 35 mol ) solved in
(9'1)%t ﬂzgé:gvrlret hgﬁdélco%gewor@}a%gag? "over 10 mi nutes.
The reaction was stlrred at -70C for 40 mnutes. The
20 (+)-3-[5@c4 - DifludFoXshErey| )\ sazol-L 10azd-blcydfo[2.2PTbctane fumaric acid
alt (G &ABE! 2 or ours. € precipitate was Itsolate
= on. Mp 229- 230C.
() - Wes-prepatecgetafiihgXoiethbd D yp»84).3-@6.370.i ne
nmet hyl i um i odi de (Conpound C2) 40 WAs prepared
according to net hod C from
(£)-3-[5r (3o Thienyh-thiazels. Fochi tie
25 Lomé&ﬁq(ﬁf)375 2C. WO 2004/ 016608 PCT/ DK2003/ 000538 22

1, 2- Benzpi sot hj azol - 3-yl ox 1- aza bIC cIo[2 2.2
I ocf‘g%’@ FIFEPﬂKﬁ %?ﬁqrgmgoi@ m?@éﬁﬂ?}%ﬂ -pr epared

accordi ng to met hod C from

Lompoun D4)
30 Was prepared according to method D. Mp 152.6-154.9°C.

(+)-3-[5-(3-Furanyl)-thiazol-2-vloxy]-1-aza-bicyclo]2.2.2]Joctane fumaric acid salt
(Compound D5)
Was prepared according to method D. Mp 127.6-136.2°C.

35
(£)-3-[5-(3-Pyridyh)-thiazol-2-yloxy]-1-aza-bicyclo[2.2.2]octane fumaric acid salt
(Compound D6)
Was prepared according to method D. Mp 82.7-86.0°C.
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Met hod D
()-3-(5-Phenyl -t hi azol - 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2l oc
woanma/ofienosri ¢ acid salt (Conpound D1) 10 A mi RCUMEK2043/000538
()-3-(5-brono-thiazol -2-yl 028) - 1- aza- bi cycl o[ 2. 2. 2] oct
ane (1 25 g, 4.32 mmol), phenylboronlc acid (0.791 g,
AdaERHBY X icydlo[2P.2 Ne fLAAAROHSd salt
Com p\ym carbonate (6.5 nl, 2 M, 1,3-propanedio
, 13.0 mol) and 1, 2-di net hoxyet hane (30 ni)
was Wepr peapaied r agtaidingoto IBethest £ frape o)s3- (G}d»dmmmpyndazm 3-
loxy) iy aFRpidleld[22. ed, the mxture was
Y yextractéglgcf/[vlthﬂ{(te)tdhag;]leMVI acet g?e (3 x 50 m).
Chr omat ogr aphy on silica gel wi t h di chl or onet hane,
PhEhiehyl '

-3-
Com

. e correspondi ng sa
i ned by addi tion of a di et hyl ether and
net V¥as| prepared eacqdiny tmtrmethioeld Dviftdmf (#)e8-(8-basthe-pyridazin-3-

yloxy) Nba£a7 P:c?/?%)fg 2?}99%% Mg 180. 9)191

uor o- thlazol 2-vl oxvl -1-aza-b

|cycl o[ 2. 2. 2] oct ane furrarl c acid salt (Corrpound D2)

ahe fumaric acid salt 25 (Corrpound DB) V\as
pr eﬁv’ﬂaedplmxaoedil ageordingetdedetBodVD Gibrl- (44- 3‘3@-bromo Eyrldazm -3-

vioxy) e bRy R A Ebe! @pﬁﬂs%éo%é %) 30 Vs

prepared according to nethod D. 152. 6-154. 9C.

WS Ch&d Balt

AI2ERY accodl ng to met hod D. Mp 127. 6 136.2C. 35
() Wé§ bi@pBysd dddcbfdlhgaﬁ)O'mé’th\éHODV'fr&n %?‘ﬁv\gﬁlﬁﬁn%-%yﬁdazin-&

| C,_acCl ound S
yloxy) Bzéz%aﬁgé{c'g g%%t&”?om %’2% :82.7-86.0C. WO
2004/ 016608 _PCT/ DK2003/ 000538 23

Llﬁ_@:)(%%@ v c O[22 2loctals '.a- Gy Sel St

(Compeupd D EH accord| ng to method D from

() - Qvésé- &é@ﬁlﬁéd))’édc@?dihﬁ t%z method D fronl o)-3:(6-fromo-pyridazin-3-
yloxy) zf)azgy%lgyflgfﬁ%%%épye @PI @3]2214‘@ Z/I%xvl -1 -aza-bicycl o[ 2
2l octane fumaric acid salt (Conpound D8)

Method E
(£)-3-(4-Phenylphenyl-methoxy)-1-aza-bicyclo[2.2.2]octane  fumaric  acid salt
(Compound E1)

A mixture of (x)-3-quinuclidinol (2.0 g, 15.7 mmol), 4-phenylbenzylchloride
(3.2 g, 15.7 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 ml, 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 title 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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Was prepared according to nethod D from
()-3-(6-brono-pyridazi n-3-
welaoayiecds aza- bi cycl o[ 2. 2. 2] oct ane. Mp. 180. 3- 19CT/DKI003/000538

10 24

()-3-[6-(2-Furanyl) - pv'ri dazi n- 3-vl oxvl -1 -aza- bi cycl o 2
Miﬁl octane fumaric acid salt (Conpound D9) Was '

i ﬂdgﬁ-%go {99 bicyclof2.2.2]octane fumaric
it 4 ieF ) cycl 0[2 2. 2] oct anei l\'/plalgs 8- 1‘57}2 ZC’ [1?p
()- 3Fdi 6o 3l loF- W&hl@ﬂ%ﬂb EX/ ude az Ba% Irfa%mC! (prepared
d
accorfplodf of BRERG CDerfb: ABd 15 dR02) (5.6 g 157 mmol), (£)-3-
quinu¢ljdirdel (B0hy, 0t 7 pyimalpi DV (30 ml): sodium hydrlde £1 .26 3104 mmoil)
was a8 i&* AR aé“%e%mpoea% CE i s 1 60% goot hours,
Aquequspsesiuanbydropisie (1 08cint ) twag Sddpduide RlikiurdVias extracted with
dlethyP;teg?étr gg i‘cq%dhﬂ déﬂrdﬁ’?%tggfép%yf ©Rsilica gel with dichioromethane,
methapobn Ci’nﬁz%mﬂ"‘Qﬂ}%l(%?ﬂoﬂ)zpd@ttbﬁélﬂemnl@r@ YAdd 20 g257%).
Met Mt Eofr)asﬁoﬁ&n@hﬁéw'v{?%eaﬁia‘lﬁ@d t%:‘c’lhg&lgﬁzéf g Spé'ﬁwi’[ez[her and
methagp?wf’cgr%fﬁ {]]ﬂgaliuaqtﬁa |WIE‘QTSU@’IQJIC écgg Pl 3-21

4- phenyl benzyl chloride 30 (3.2 g, 15.7 muol), sodium
Metho'@lyg“ de, 60%w th oil (1.26 g, 31.4 mmol) and DVF (30
+)-3-

@‘.

was at 50C for 4.5 hours. Aqueous sodi um
-1-azaljjcyatd2 2dRledtanEfamaricxddid gaitas

Com da@t]dvvlth di ethyl ether (3 x 50 m).
(_%—t‘g raphy on silica gel with dichloronethane,

met ﬁg)naol rl'g \Wigc. ChnmbRidavinoclidingl) §3e e 236 emmol), 2-
hydroxyaitiemnzofuran Yies @, 2306 enrhd /ﬁlphaﬁylﬁhésﬁﬁihée(@@%:g 954 Jmmol) and

ad f
ThF 38 bl RS EE n . k by s St of 40
min atreeretengerailireThbe coixfure mcsnatirreal S50 fedays. Aqueous sodium

hydroédé gzéq'ggggr]ﬁ%%@ gg'%y%mg(tﬂlﬁﬂlﬁ%b#ﬁi?&?e@ With dichloromethane

(3 x 109 mi). Ghrpeaipgrankyy sllica gebwithrdickieramethanex methiarcl &nd conc.
ammohiac(Bot 10:2) Qa‘?é ﬂﬁ‘é B cOMPBURG. YR 8.05¢|Bodsompound Fl)

To m Xt ur
6- cHINGr &2 rée?ﬁ%wk}“g fmass eid saliwas phtained byr aguifien 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 (+)-3-(Dibenzofuran-2-yloxy)-
quinuclidine.

Biological Activity
In vitro Inhibition of *H-o-Bungarotoxine Binding in Rat Brain

In this example the affinity of the compounds of the invention for binding to
o7-subtype of nicotinic receptors is determined. '

a-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-a-Bungarotoxine labels nicotinic acetylcholine receptors formed by the
oz subunit isoform found in brain and the o isoform in the neuromuscular junction.
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5 according to J. Heterocycl. Chem 39, 737, 2002)
(3.6 g, 15.7 mmol ), ()-3- qU|nucI|d|noI 2.0 g, 15.7
wani4jo16aos DM (30 m ): sodium ' hydride (1.26 gPCBDKL003/000538
nol ) was added over 20 mip5 at room tenperature,
followed by stirring at 50C for 4 hours. Agqueous
Tissus pthparatiordr oxi de (100 m, 1 was added. The mixture

M
vao SbaRRLad Mo BerlELi GYR! cifebiat 00cBlak o gle Wistar
rats (hH2Q-R80Q) aiedhommgenmmoimral(x 8€cdritisljn 45wl oh&0t intM ¢lepes buffer
contaﬁﬁf&"?‘l‘@%MYlal%blcq A: g%gw(@% 2 rrglbl I\/@g@e?ﬁ@ ok rthSélablz (pH 7.5)

bt al ne her—"an
using n@nh dAa- er%r BomgfﬁIS@at uT!a@ edSoNe h suap@Rsien ads dsubjpcted to

centriigatiad &E. %T]/gl)b@?an dr510 mmutes The supernatant is dbsgtagdneed and the
pellet%wg%@ wicg p@ntr% u${0é17@§§8 o9 orm &mpgtqﬁm 20 ml of fresh
buffer( }anmluwrﬁnabbemtnslthéﬂ ré€-sgsp@dddéd mfregh baffer containing 0.01% BSA
(35 mpﬂéjrrp(ﬁéﬁgr:@ﬁ Z%(. é%dgbr éé’d% lggg%ysand THE, was

added: di et hyI azodl carboxylate (6.3 m, 35.4 muol)

ASSaVoyer a time period of 40 20 m n at roomtenperature
The Ahqxnbter ef 568 s of hoatbgehatderd addéd @@25 1A lﬂéﬂuﬁ)lutlon and 25

o o SRR P2 R el 18 P et o 2

hours &t r3d et b{gmawgclfm bisiding & defermindd dsiogl (ekmisetiteiie mM, final con-
centraﬁ!‘Bh 1aRer ﬁ’%b%g&g ffg'gﬁ /§s %.?_% ‘flied) 5gﬁ\Y%ft|E§ c*aloI Haeroes buffer
i

—

oun e correspondi

conta'aagoo 959 \ﬁééﬁn@b@%\wﬁg rRetly eamte Whai‘(ﬁmaraGﬁ/@tgms fibee filters (pre-

soake€tiher1 BrE ek bﬂl’e@st mﬁﬂu#fg)%r(cﬁar%hcﬁéﬁ Usd RAmdidiely washed with 2
8C. The conpound al so” may

|d 131.3-1
x5 mldg fﬁg%“%f : 3- (D| benzof uran- 2-yl oxy) - qui nucl i di ne.
Bi oITd‘ga amoummfvraqtosﬂlvity on tthe filtehs bistdetermined by conventional

liquid §(’5’ht"ﬂrﬁ% U(I.‘ﬁl § §ﬁ?§hB$'ir{&ﬁ%¢ tR?% bﬁr@hgﬁlﬂHgﬂoﬁvseqﬁqf&pmdmg

for thentsﬁSh gatb@ ISaQW@lmtﬂSy@aa |@éo (ﬁh@ eohaertratirepf trestast substance
which @lﬂillﬁfﬂh@eébecﬁﬁcabiﬂaﬁfg%pﬂ &-Q)dnga?oteﬁi?lt WjSO“V jol ated from

t he .yenom E %HI | dae
mul 118 v s of Hess.enarhents 67 prosanded i dabieal beleu
Tabl geurormscul ar 35 nicotinic receptors, where it acts
a potent antagonist. 3H a-Bungarotoxine | abels
Inhibitioncaft*Hadd unosrgioxingl Bimeingecept ors formed by the a7
sadin brair A, isoformin

subunit isof orm fou
t he neur onuscul arn it ZQOQI{ 016608

PCT/ DK2003/ 00053 5 o T pr atilon Preparations
are perforned at O‘Lfﬁ""CNqJereﬁ?'ﬂ' §g@§—4—ees frommal e
Wstar rats (150-250 A2 are |homOgHi sed for 10
seconds in 15 nml |of ZOB He r@w er | containing 118
rr1\/|NaCl,4.8rr1\/Ik€|—}—giﬂn%4—ﬁ@, . ahe—2. 5 mv CaCl 2 (pH
7.5) B3 O 17

B17 0.15

D1 0.052

D3 0.11

D4 0.020

D5 0.048

D6 0.18

D7 0.13

D8 0.053
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5 using an U tra-Turrax honogeni ser. The tissue
suspension is subjected to centrifugation at 27,000 x
wqQ 206101408 m nut es. The supernatant i s di scar dedCamk20d3¢00538
pel let is washed twice by c2@trifugation at 27,000 x ¢
for 10 mnutes in 20 mM of fresh buffer, and the
CLAIMSBnal pellet is then re-suspended in fresh buffer
containing 0.01 %BSA (35 nm per g of original
tlssugg and used for hinding assays. 10 Assay Aliquots
of 50d pyingeligipasissivatiee rrsesented hyo':@mlr:ialof t est
solution and 25 pl of 3H a-bungarotoxine (2 nM final
concentration) and ed apd-igncubated for 2 hours at
37C. Non-specificgbindinyg i s determ ned using
(-)-nicotine (1 (dep;I con 15 cent r@)tl on). After
i ncubation, the s rrpées'are added 5 m " ’of ice-cold

Hepes buffer cont g 0.05% PElI and poured directly
onto Whatman G-/ C gldss fibre filters (pre- soaked in

0. 1 &b PEhafitomet Itleasiof,6 @ouas)mm@r SUCHE OlsnaMtlmers, or a
e
oram AL IRSIEAG) G dplo ot 856U b hepens pberein,

by conventional 20 liquid scintillation counting.

ShecLLL Fofibaghfiter Bphiidl'acBbbggy nus non spect fic

bi n test ue I's given’as an I C50 (the
concentratl on of the test -substance which inhibits

t he rsigeigif drc3;bi ndi ng of 3H a-bungarotoxin by 50% . The
results of these experinents are presented in Table 1
below. 25 Table 1 Inhibition of 3H a-Bungar ot oxi ne

Bi nck repr@eepBuadmkéB@eldNtEd yom -02 ©-OMH,-BOGHACHES -s-, -SO-,

0- 38 By Bl 20 Rl Bl 807 B

PCT/ WS/ 0005|38 26 CLAI MB

><><

, and

A 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, cycloalkoxy-alkoxy, halo, CFs, CN, NO,
NHz, 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,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
cycloalkoxy-alkoxy, halo, CF3, CN, NO,, NH,, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl;

provided, however,
if X represents O or S;
then A is not phenyl or phenyl substituted with anything other than a phenyl

group.
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1. A quinuclidine derivative represented by Formula |
X- A(CH),, (I) 5 Nan enantioner thereof, or a

woisd4meso8f its enantiomers, or a PCT/DK2003/000538
phar maceuti cal | y- accept abl e2d@ddi ti on salt thereof, or
an oniumsalt thereof, wherein, ------ represents an

opt i 2nhe dpirnicidinenderivdtive ofsclaim 2, avhedein X—r-eyppessunits a single
| ected f 0-, -OCH2-, -OCH2-CH2-, -GS,
(Cova%{%gw SCB- . -CHp-. - CHp-Cro- - G-
_Q(=0H2) -, -NH, -N(alkyl)-, -C(=O-, -C(=S)-, Il 7-1
O 0% fhe h@ll’?&olldﬁ‘iéddéﬁvatﬁé%f%nﬁ%Uﬁ%eé‘l‘ ﬁa%é“qr@%ﬁér‘eﬁm nis 1, 2

3 Of pol ycyclic, carbocyclic or heterocyclic group
OF'S- optionally substituted one or nore tines with
substituents selected fromthe group consisting of

alky cl k | oal.kyl -al k al k

hydroxgﬁék C@@J‘ cﬁ'ld eaﬂvﬁb é/ %fg aﬁ%’kw ATkEiyms 1-3, wherein X
repreggnis adinkex geleciad ramk-6ey -Qiy-, -@\BH pEHsqxB-, adricb>GHo-.

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

sul fampyl , and phenyl, or with another rmnocycl ic or

pol Yeydi ec quww%lemmﬂvatlvme@femmec ofr elabms whidc hwherein A

repregehis blrﬁﬁﬁbcyUHBQﬁ)ﬁéilydycﬁ& cRBbYFIR! dreup seffdOgFehi ¢ or
heteroeé_xl li'c group may optionally be substituted one

or ‘ines with substituents selected fromthe
gr ouipdawylsinspartigulaf 4ahéxhyl apdd-pridayl;,

glyEgﬁ@é@klnﬂe\%mlg?q-lﬁ%@f I{;Cyeg]ygg?‘a gt@’é%nw

cycllmmbydymp&?lbular dyapddink exg- 2rhlpkithyl;hal o, CF3, CN,

NC2 - . lof
5 BIH2% tERERANY %agﬁﬁ@gfﬁV?Srtw%ﬂ? eégf gstg@}ﬂ/%ro f‘ﬂgphthw and
5,6,7 gﬁeﬁﬁgwqre %B?pBWhyl or phenyl substituted with
any tarungnydt ihgrartiG@ar a_aehmﬁzl 2- ﬁilﬂéﬁ){l afa 2041 6%%

il e e e .@ﬂuqremépﬁeﬁwgvg@ﬂﬂ%@ﬁy ahd 4-fluorenyl;

and (coval ent) bond. 3. The qU| nucl i di ne derivative of

el t;’eﬁ{thl‘%lﬁrr]\g u?hﬁhfgﬁ ant eﬂgpaﬂd 'Zsaﬁ‘thr%rfe g(,_or 3.

I ne eriva one al ns
1 3 wf\nﬁmearhowclt%gr@@m §p§0na%k<§rub§tﬂué@d eahef opriwootimes with

substituentdielectél GrEmUié groupr coRdlsting'd#-alkyl, cycloalkyl, cycloalkyl-alkyl,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
cycloalkoxy-alkoxy, halo, CF3, CN, NO,, NH,, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl.

6. The quinuclidine derivative of any one of claims 1-4, wherein A
represents an aromatic monocyclic or polycyclic carbocycllc group selected from

phenyl;

indenyl, 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;

which aromatic 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, NO,, NH,, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl.
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10 5. The quinuclidine derivative of any one of clains

1-4, wherein A represents a nonocyclic or polycyclic
woanhamegoBi c group sel ected from phenyl; i ndargi/DK2003/000538

particul ar 4-indanyl and 5-R8danyl; indenyl, in

particul ar 1-indenyl, 2-indenyl and 3-indenyl; 15

naphthyl, in particular 1-naphthyl and 2-naphthyl;

g 6, 77 'Isﬁé g&ﬂhﬁ@yﬂ _d%‘_ﬁ%‘ﬁ\{jy{%f ?léﬁ’n ga(/‘fh'lcﬁ*\%ar

t rah

5, 6 (?t)'@ (tZeE’P% Qh%nﬂoﬁép%@h%bic}'@bﬁﬁ?é’n@dpc‘fanﬁ, particul ar
1- aqurbaenoatphanﬂpnémﬂwk )mnézé’»bwlcﬁml z]oa%ef | uorenyl,

uorenyl

Iagdlo %’F@o‘%@ﬂ?ﬁpﬁeﬁﬁo’é\ﬁé amﬂ%&@ﬁy ]Pﬁ a}5‘§rt i cuI ar

Y i lostang
ZIUE)S»(IJE) 3c(ﬁd$ Beﬂ-W?trahWﬂZyaaRMhywdjxiyﬂ IEfzaabllcymzlgaI[ang Z?Ofctane or
hyd r(@)%a(BKIPiHényI@Hf)Qﬁé‘zQ' Hf%;{olo ?' é(gjob\éc cél( oxy,

cycl oal k cyc oa oal koxy- al kox

hal &F @rtﬁ aNomginthatpel, o2 mharmas:sﬂbgalb‘yaccembi@ addition salt

thereof ubif @ameplum saltdhgleeflyl . 6. The qui nuclidi ne derivative
of any one of clains 1-4, wherein A represents an

aromati ¢ nonocyclic or polycyclic carbocyclic group
sel dct def qoinwtidiniee migkivafived eafy lanyi onpaofi clalng 1-4, wherein A

repres]en'téqg‘?ﬂ%ocy%hb WE)BWCP@ d&g?&&%ﬂ% hrqupngejg{:@ﬁ)ﬁoml 0
par tAYEdyRin maawlaérgmnd &yla@MrI@@yyl antbp@iceduiienyl ; and

ant RRRGN Y paHfbuIéchieﬁLQ 9 arld ik 3%?]9”)/' and
2ar}thra ar o tlcc ocycllc group is

en
opt i U‘E"F‘é\yf %’@Bté‘iq?@rm]é%ﬁ -8wé apf Tuign-ivles” with
subs',iwfdazlmyls irs pheticuest p‘yhdazht&yga@w yﬁ@mmmymg of

e e BV B e EBRe Y bl ol ors
cycltblaldlamwl la_\,partmnlanok)’s athigdiazole3-yl, daB Kethiadidob-Syyl,

hal NC banmoyl , am do,

sul ?I a%{)@ﬁ%ao@ﬁ o‘lgoglen 2 ﬁﬁ%@é?@lﬁ%

PCT. m a0 u @fsqwnomha Yhuawinelingryleadivplin4tylyauinolin-5-yl
and quiholin-8iyn 5, which is

0 'E%o%“e”iriﬁéﬁ%v%bf@aﬁﬁ28%% HiBoER b ane: s
dezirpidanglyp lie paHizaigr-benaimaidaizoly2lyfy[ 2. 2. 2] oct ane;
() %e@‘&oﬁ@fd]yll REAMLaEP bERENE b3 bi cycl o[ 2. 2. 2]

Wﬂﬁ'ﬂﬁﬂﬂb snpartigulex ppnathigzel-Bidy cl of 2. 2. 2] oct ane;

which monocyclic or polycyclic heterocyclic group is 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, cycloalkoxy-alkoxy, halo, CFs, 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 group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
cycloalkoxy-alkoxy, halo, CFs, CN, NO,, NH>, carboxy, carbamoyl, amido, sulfamoyil,
and phenyl.
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()-3-(5, 6,7, 8 Tetrahydr o- 2- napht hyl oxy) - 1- aza- bi cycl of
2.2.2] octane; or

WO Re@/ (8608 ndanyl oxy) - 1- aza- bi cycl of 2. 2. 2] oct aneCT/b&K2003/000538
an enantioner thereof, or a2g
pharmaceutical | y- accept able addition salt thereof, or

an @i U'hiesaiuinudlldrn@ofdeneatl@eofqlédyu‘éinbdlomeclﬂﬁ{né 14271 Vﬁ/hereln. A
represents a
repres%%%sgg%ﬁ?ﬁ‘%cyg;ﬁlc318?%;8%&(;(@%? é?ge&&%‘ffre Poup sel ect ed
f r orpyti8ybym pesticularpyrier2-ik; plyed-Jpyirardt @yrid-4-yiryr i d- 3-y!
and tl%é"n‘ypI nﬁ‘p%l-tnculér%%ﬂyi | &y Hﬂ%ﬁ '303?11 ar thien-2-y| and

thie articu uran-2-yl and
fur JHE@ i paﬁ@ﬁul@ra"yrawz -ylepdgaran-8uiar pyri dazi n- 3-y!

?E:ﬂ p@mt:laﬁlwl fin a]v’dcaulart |§é.9|ln¥:§~yl éﬁ‘d 2ﬁélé£H'4ayl

! HiBaoblon partiuiathiegal 2 dhiszel-dni g0t dbgrossyl:
1, 3 tiadrEzatil afol partighlar 1,3 2-thiddiazslizagol 1,3 Mhuzmézm -5-y1, 1,2,4-
thladla]zoi?3§f1talﬂda‘fj2%ﬂfl|%cﬁﬁ%+l %9@ nol i nyI in partl cul ar

qui noI in-4-yl, :
qui Mlchlﬁomcycaﬂmed}amnmllmgw ts optioratiy| su’qstltuteah one or more

times Mhtéuﬂj&lﬁ!e é“s%@iﬁ‘édl frof ¥ gﬂﬁﬂ%ﬁﬁéfgﬁg BF %B(XA cyc%%lkyl alkoxy,

azo In partlc

cycloalkgiyoRiBo G, N, NaksNal By SdxaaY: Sahienyl, 2-furanyl, 3furanyl,

and 3ipgriginyl, [a:ambw pher’(yl p@-trlheﬁyll etth@wtillhﬂéﬁyl 2-franyMasd 3-pyridinyl

aroup S E B e B S eSS s SeBihents selecta fom

the greubsonsisting of aliklyk cyedaltkylo eikdxg, lgaloyCFs 0O MO NMHRL and phenyl
al kyl, 30 cycl oal kyl, cycl oal kyl -al kyl, alkoxy

hydrox%_ al koxy, al koxy-al kyl, al koxy- al koxy
cycl1(9a bexauinugliginmdiiivativel dfydaime9.ovbighlisxy - al koxy

LE| R S R L SR e A o
pol )ggx/nBT(lﬁcBrongpa ylexur1-repdlicus|elRiZ%2lgetsing; whi ch
addu(t)-wslpmwyemlcz leijpﬂ%a“zﬁ%m)?lo [2cBpfReMd;i ¢ or
o T R
gr olib)-3-4or<BShthieny! pthiadakPHyloxylel -aahdbjdyclo[2.2.2]octane;
Cycl(gégslézﬂ’frhaﬁ;&)-ﬂﬁé%?? &of%df s ﬂ %}%@2 2 2Joctane;
cyc N@}(éfwﬁm" -thI%rgni%prﬂx{raigwlo;gaa octere; ((jSN
-(84 Ahia2él HBBicy8d[2. 2P Ctane;: AN
e R R e
vmlel(:is);-a-(@;BrDHm-pwmum -3- ykn»ry)cyata-;bldjelo@ fZCZ/]@bﬂanegf oup
e SEL SRRl i oY M R,
t hi &R-3-8H(3dridenyl)- EWO@ZW -3- ﬁoxmhm;a picynlofaPi|actbae;
fur @a=8462 e y-Bytid3izi-8-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;
(i)-3-[6-(3-Pyridyl)—pyridazin-3-yloxy]-1-aza-bicyclo[Z.2.2]octane;
(£)-3-(5-Phenyl-1,3,4-thiadiazol-2-yloxy)-1-aza-bicyclo[2.2.2]octane;
()-3-(5-Phenyl-1,2,4-thiadiazol-3-yloxy)-1-aza-bicyclo[2.2.2]octane; or
(£)-3-[5~(2-Thienyl)-1,3,4-thiadiazol-2-yloxy]-1 -aza-bicyclo[2.2.2]octane;
or an enantiomer thereof, or a pharmaceutically-acceptable addition salt
thereof, or an onium salt thereof.
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pyridazinyl,.in particular pyridazin-3-yi and
pyridazin-4-yl; thiazolyl, in particular

wohbame6602-yl , thiazol-4-yl and thiazol-5-yl; PCT/DK2003/000538
t hi adi azolyl, in particul ar3q, 3, 4- thladlazol 2-yi,
1,3,4-thiadiazo| 5-yl, 1,2,4- thiadiazol-3-yl and
1, 2, ¥t Thadgainokliding| derl\fhtwm oh amnamecldfcclaims 1-4, wherein A

represaiEh ANl bR Eolcle BRoh BRL LR, [ om the. g oup
condn@elylnéin part@ulqvnndqt@eyl@mdmdpl 3hykoxy, cycl oal koxy,
haI Qsmﬁ&?l yl, Wpaﬁ%lﬁr% @fg , 2-thienyl, 3-thienyl,

furan uran yridinyl, whi ch phenyl ,
2 t FURANYI, sntnﬁWfPr quinelifi- arw,l qUIBOhmrBasﬂyﬂumam4-yl quinolin-5-y!
and qtﬁn@[m 6c§y|*ny| groups may optionally be substituted one
stituen | ect ed f 5 the
gr Olﬂb"r&%'r%lt frhaa’é'PU%r ﬂwno’(@[}r&ﬁoﬁlq{@l quige. BF'y%yhal 0,
CF3 be@imin@2olyNi2 paticdigubemgimidazél-2-Yhe qui nucl i di ne
der|
v gy sy, fl doefecter Wohedklzby-2:
az a‘ilelﬂz&y@miylzImpar]h@lélaahenzthlazol 2-yl
() %eh@rs@tfﬂﬁ?olymrﬁ c@W'b@ﬁiQsoﬁmazol -3-yl;

epg&é;@ﬁ% mtp@ a‘Bs)ﬁ -BRy3trigzol-1-yl;
az &midazy){ﬂ LIApridd aﬁﬁpartlcular imidazo[1,2- b]pyrldazm -6-yl;

Icygéﬁﬁ‘f‘oﬁur glcﬁlléﬁgt[tﬁu%r d%’er?zotfuranzfl 2-yloxy]-1-aza-b

() - 3vHich (Berddystig |or-pdiyeyrht -Htgrooyslic draupaisboptjaraliy Zubstituted
one or ?ggfé gfﬂﬁers v(n H %u%ét‘l{xéntgh's %&Qc&tf m n g, group consisting of alkyl,
cycloafiyl, 3alt<gx3( 3Cmaih9>m, -halg, aéEB WIM@y] Nioa 2adphgrol.opbich phenyl
group n?dyoé Horllydse substltuted one or r2nor(|a times with sub tltuenﬁ ielected from
the gl‘(gllﬁ 8% so{ﬁting giy al'kyly cg/clogllq?lz oxyyhacioyl:Fg, SﬁaNOIQC ?12 and phenyl.

()-3-(6-Chl oro-pyridazin-3-yl oxy)-1-aza-bi cycl o[ 2. 2. 2]

oct
gﬁeghg %umuclldmed%%rlwr?hgeﬁfg@sn 1.L1 zﬂr&c%l cyclo[2.2.2]0
ct a.ﬁ:é) -3-[(1,3- Dlone) -2-isoindolyl- methoxy] 1-azabicyclo[2.2.2]octane;

() - 32)8- [ahgmibn 21.&%61 3\§th éaaé@&)gﬁﬁ&%né 2]

a2| n

t
s Zg)oﬁc@é&‘a[@ @yléwzﬂr 'OyéP 2.2.2]0ctans:
( ) &) s-(zzaahombxy)nyamawyabﬁz 2lupthnd madyirkYsdiak?

() g‘fgt@gﬁlﬁﬂpgw?)fy) Py PFURIGYRIOR €1 21R6RNS: aza- bi cycl o[ 2

#+pa4(areuinoxalinyloxy)-1-aza-bicyclo[2.2.2]octane; :
( ) g—# 8- (,(2 ?QwHB%‘I}Hy)m&yrl 1887y do) 95Yd crdn 8 FRsRyIHT i dide:
( ) é-)[ % (’(3é3hd9m dAungxalinyexy)nl-azethisyelo[2.2a2lectsiney cl of 2
P84 Wethoxy-Z qumoxalmyloxy) 1-aza- blcyclo 2.2.2Joctan
2)2?65 az%%—yéfoxyl;' aza: f)lcycl%[g 2. Z]X%tane l %I Cyel o
() (S HBtbanfyﬂwfatozzngaxy)adambioyamp 29dctanaza- bi cycl o
(- SEE o fpmotiesol2 it 76 DY gl flocians o
cycl(b)[ 3( &?@mmﬁ@hlamf-BWWnaza}bmycmﬂa}cbctane a
phaf(ﬂ)ﬁg-wtzl-lgéhicﬁsé‘lﬁ%?m %\gl déé%gg 8RI3.2. 1 8aknR8T . or
er eQ

4/
?M@ﬁ%u%@@‘zcwdﬁol %wéow&m%@ -bisyalel2i82]octangeor
of Q:B)y3<1§Ben2thth@lL1ry|o&y)41 -aABIcYLI[A2. 2|66EASENt S a

poI %? Eﬁ Cu@gfct)r%:(?g 8llfJoy| rou %ﬁ%ggt etw I{l-(?cxrcrz]ceptagley addition salt

thereof or an onium salt thereof.
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o

15

i soindolyl, in particular isoindol-2-yl; 5 quinolinyl,

in particular quinolin-2-yl, quinolin-3-yl,
wqubamieans 4- yl , qui nolin-5-yl and qui nolin- 6- pCT/DK2003/000538

qui noxal inyl, in particul ar3qui noxalin-2-yl and

qui noxal i n-3-yl; benzim dazolyl, in particular

benzi m dazol - 2-yl; benzoxazolyl in partlcular

el it gRRIAVA A Ght 1, B Hamte

benzi sot hi azol -3-yl; benztriazg in partlcular
1,2, 3-benztriazol - 1-yl; a1 b]pyrlda2|nyl in
particular im azo[

: nzofuran -yl; 15

r polycyclic heterocyclicV'group is
optionally gub ffduted one or more times with

substituents ; ected fromthe group consisting of

al kyl, cycl oal'kyl, al koxy, cycloal koxy, hal o, CF3,

CN, WeEreilNH2, and phenyl, which phenyl group may
optionally be substituted one or nore tines with

substituents selected from the group consisting of

al kyt--—-cgplesehte/an oplidcmadydoulbéd bondF3, CN, NO2, NH2,
and phenyl. 20 12. The qui nuclidine derivative of
claim1l, which is

() - N 51, B0OBone) - 2- i soi ndol yI - met hoxy] - 1- azabi cycl of 2
2 2]octane

2 2]356{% nker seloect dé) fry ebljo-)g]CP} bdlg H%£ 2_3_ -SO-,
-SOz-(éCl?bz-(-ZS-QHzF@any(]:Hg,y)Caz(aag mﬁygmémyg 2 CORNGC (=2,

()-3 |noI|Ey+ejy) -aza- bi cycl o[ 2. 2. 2] oct ane
met hyl i um i odi-d

whi ch nonoc quq

()-3¥(gAXinol i )-1-aza-bicycl o[ 2. 2. 2] oct ane;
()-3-€2- i gayal 0 % 1-aza- bi cycl o[ 2. 2. 2] oct ane;
()-3-(2- Cplnoxallnyloxy 1-aza- bi cycl o[ 2. 2. 2] oct ane

met hyl i um i odi de;

() - 3¥ ¢SprekbAts® 23980 Ngoaanan@é%)nﬁa %ﬁe&%rﬁé’%&fo’ge% SHalkyl.
octane; 30 ()-3-(3-Methoxy-"2-qui noxal i nyl oxy) -

-aza- bi cycl o[ 2. 2. 2] oct ane;
() - 34.Bérequianclidiite gedvatjvelofadainbil 8ywheifein 2- J @pressits a single

: (Covmghﬂ§¥kgpnzoth|azol 2-yl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct ane

20

25

30

(6- Chl or o- benzot hi azol - 2-yl oxy) -1
-aza- bi cycl o[ 2. 2. 2] oct ane;

()-3t4. s g@ﬂéeﬁcﬁﬁ’é Bea¢ivelopditorlonk SZAaR<LY81al Yherdin n is 1,

]octane
20r3 ()-3-(1, 2- Benzoi sot hi azol - 3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2
]octane

2 2]1)6t gﬁ%t h%pua%nn erlva 02f Xln)(?xcme of cg"l_mbsI ¢ 9118,[ %v'herein X

repregents a(liBkar s¢lecteddront O 030-CH.- AOHAIHCHel, 252 .atidoCHne;
or an enantioner thereof, or a
phar maceuti cal | y- acce table addition salt thereof, or
an ohi-umheafwinuglisine fderivetive f/ engeu®e of claims 13- 15, wherein Y

represdats KB EDIR PR, wherein R’ represents hydrogen or alkyl.

18. The quinuclidine derivative of claim 13, which is

(+)-3-(Dibenzofuran-2-yloxy)-1-azabicyclo[2.2.2]octane;

or an enantiomer thereof, or a pharmaceutically-acceptable addition sait
thereof, or an onium salt thereof.
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31 13. The quinuclidine derivative of claiml1,
represented by Formula Il Y | X~~ /11 () (CH2)n
wol2004v@6@8N 5 ------ represents an optional doROT®K2003/000538
bond; nisl,20r3; 10 X repr@8ents a |inker sel ected
from-0-, -OCH2-, -OCH2-CH2-, -S-, -SO, . -SO2-,
- CH219. The @inudiding dedystive oflaigH?) reprédénted Ky dfdogriula J1I
-C(=0 -, -C(=S5)-, 00 s%s nd ; and Y represents
0, S, S@2, or NR, wherei s hydrogen or
al kyl. 15 14. The qui nuclidi ivative of claim
13, wherein ------ repg a single (covalent)
bond. 15. The i i dine derivative of either one of
claims 13-14 erginnis 1, 20 2 or 3. (iB. The
qui nucl i di ne| d&fklvHt i ve of any one of clains 13-15,
wherein X regnres fnts a |inker selected from-0-,
-OCH2-, -O NCH2-, -5-, and -CH2-. 25 17. The
qui n%:l i di ne derivative of any one of clains 13- 15,
wher&ig ey represents 0, S, SO2, or NR, wherein R
represents hydrogen or al kyl. 18. The qurnuclldlne
derivati.

[ .
()- 3"(‘D|%enzo an%‘i@f%xy U%% bnd;

-azabi cycl of 2. 2 2] octane; 30 or an enanti omer thereof,
or & ghﬁrgrg,cgutl cal | y-acceptabl e addition salt

t her eof an oniumsalt thereof. WD 2004/ 016608

PCT/ DK2003/ 000538 32 19. The quinuclidine derivative

of otaémebenrse@nigkemkerécmd oD 13-CH,\, -QRHB-8HY, -S-, -SO-,
-50,- e, -SEHREH,, -CHy, -C(=CHy)--NH-, N(alkyl)-, -C(=0)-, -C(=S)-,

]

o) S S

<

, and

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, cycloalkoxy-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 group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl,
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl,
cycloalkoxy-alkoxy, halo, CFs, CN, NO2, NH,, carboxy, carbamoyl, amido, sulfamoyl,
and phenyl.

20. The quinuclidine derivative of claim 19 wherein ------ represents a single
(covalent) bond.

21. The quinuclidine derivative of either one of claims 19-20, wherein n is 1,
2 or3.
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N wherein 5 ------ represents an optional double
bond; nis 1, 2 or 3; X represents a |linker selected
wORa®HE08 - O CH2-, -O CH2-CH2-, -S-, -SO 10 PSODDK2003/000538
-CH2-, -S-CH2-CH2-, -CH2-, 38(=CH2)-,-NH, -N(alkyl)-
-¢(=0-, -C(=5)-, F-1 F-1 00 s%S % , and , and B
r eprasemhhs minmﬂmtir}e:ldanvatlvaabfyawlcbrm of aclbimey c19-21 owherein X
' ti I V.5 u
repredHERTRNEL e, PPLOEILY Gl o6, 006 Ot
15 consisting of al kyl, cycloal kyl, cycl oal kyl -al kyl

al kopgy, Tﬁéd@ﬂﬁt\(éidﬁ@%er%li%ydfabhg nealdfoéiéﬁ_nz% k‘f@(ﬂ wherein B
c

%Ioalkox cl oal kox oal kox
represf, & RO eSO QUIc, CAIASYGTC Gk ARSI Ol draep, optionaly

substituted ameyobr, n@r@ltlpwlwlth s@tbsm%htsiﬁ@ltabﬁd fOMOECHotpBonsisting of

o, BREEHE EvoSRISAHTL S, IR HGUBAL oty

cycloaicays syglonlkoxygatkyh cm:ioaﬂmxyeaikbkw Itaio,sOEs,t CN,lth(dg,dWHQ, carboxy,
carbal?lbgﬁnérﬁlotd ERfaiioy] fgrq)cf Eﬂ’\%ﬁ&/l td’r‘aﬂ%ﬁ éﬁtﬁ&I Rfbrdc9fid BF polycyciic,

congist n
carbo%poéquweignoqu:lc g{p@@xywhpgm @d@lﬁpﬁ@xynonocycllc or polycyclic,

carbo@s}dﬁ@@‘ I'n’*altérbbyc@' g%ﬁ‘@& prah @bﬂ@n&l%ﬁbé’éhb&ﬁﬁted one gr morg times with

substi aﬂq!i} )%%%a} >;hecgly,oblgngl kscl)é a&g a)%w fsgg}g%kyl Cé[ﬁgglkyl-alkyl

alkoxyph bygh‘oxyﬁlkoim allkexysalkylyc hikdxyhelkdﬁ(m ?/@}dloeﬂk@)iyl, c btytblﬁal koxy-alkyl,
I e al en

ovoolfno 0858 Bl o5, ERPAFGS B oA B e R Bk gpamoy.

and pheémylns 19-20, wherein nis 1, 2 or 3. 30 WO

2004/ 016608 PCT/ DK2003/ 000538 33 22. The qui nuclidine

derivatjive of any one of clains 19-21, wherein X
r eprads giites qrinpplifling desivatiye @f clabm 28 WhergircRprepresents a phenyl

group; WHItE - §héhyl is Soptionafly - Sdibstitutéd. onBeof WwbUfiedi (Bth substituents

re vat ve o) 2, wherein
seleotb fiofBh¥ ordlm tdiRe & i PRk kR Biedliepmato, CFs,
CN, NRki biHacgnd ipbegyloup, optionally substituted one or
nore tinmes with substituents selected fromthe group
conS|st|ng of alkyl, cycloalkyl, cycloalkyl-alkyl,

al kaddy, WI@W@IH@Q@HV@UW@@M%W%,w@phd;s(y al koxy.
CyC|(®‘f'1 CﬁQXWherﬁiJ’ﬁh@@bb quﬂ))mdaznﬁﬁ I&@%ﬁ%ﬁatﬁéﬁ%{?ZZ]octane

iy fdJn%ménaé.Wafrgﬁ@%reo 0T tﬂi‘%ﬁ'@@ﬁ%?c%r%@?@ﬁr&e grddition salt

theregbpbryary ohium sal®thsaedhcycl i ¢ or heterocyclic group,
whi ch addi tional nonocyclic or polycyclic,
carbocyclic or heterocyclic group nay optionally be
subsi6.t At pliareraseoticalo cempositionwcomprising a therapeutically effective

amount of a quinuclidine derivative of any one of claims 1-25, or a pharmaceutically-
acceptable addition salt thereof.

27. Use of a quinuclidine derivative of any one of claims 1-25, or a
pharmaceutically-acceptable addition salt thereof, for the manufacture of a
pharmaceutical composition/medicament for the treatmént, prevention or alleviation of
a disease or a disorder or a condition of a mammal, including a human, which disease,
disorder or condition is responsive to modulation of cholinergic receptors and/or
monoamine receptors.

28. The use according to claim 27, wherein the disease, disorder or
condition relates to the central nervous system.
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substituents selected fromthe group consisting of
al kyl, cycl oal kyl, cycl oal kyl -al kyl, al koxy,
waypduoig@B koxy, al koxy-al kyl, al koxy-al koxy, PCT/DK2003/000538
cycl oal koxy, cycl oal koxy-al3d4gl, cycloal koxy-al koxy,
hal o, CF3, CN, NO2, NH2, carboxy, carbanoyl, am do,
sul fanoyl, 15 and phenyl. 24. The qui nuclidi ne

o ofy: T freoReRbRIfE o BRf. e, LERERT it cdBsRasHsorder or

conditiono is | amsietyi t tognithes | digerdess, Jeaming ddéficiim memeiyodeficits and

i i . val vl . : | ) .
N A g T
dlSOrd%i(ADé‘iﬁ))dilﬁ@’kH&Oﬁ\ﬁatq'WS@f, lduaiington’'s diseae; &Amyotrophic Lateral
Sl s U T sagets Sl gn s, man
depregsigin.na i tat iy Shsesst AT GUaNe! SROLIAT (CDk Henid disorders,
eatingodisurders wuchalds tdrarexi. n%ﬁivosféa,pibgﬁnmliea:eamdi cabte_sity, narcolepsy,
. oSl 0] | A s p I .
rocioefRE RSN 8, BhFIAPSUREALABIRG! plom. cysixis
tardivec |d3(:shipe§iazmyp@rki@eq:m,aepm i ydinnig, p@§t;‘grg_umatlg_ syndrome, social
phobié‘dgletégﬂ'igl?&%rdg?r ?@Bud@@erﬁéntié{s B se¥sd8yREFIrhE] re-menstrual

derivat i 0 %/ ne of clains 1-25, or a ,
syndrgspey nigé utiteal | PDIRE e SYRBIOM&dFHPBIE STAfiIgUe hsyBgdfome o, mutism,
trichotfiBearrd rarcjetifagy. of a pharmaceuti cal

conposi tion/ medi canent for the treatnent, prevention

or alleviation of a disease or a disorder or a

c_ondiO:i’ﬁhe ofisea aceordihg ﬁon(clailghi Qg a/_vhereim,thahdislease, disorder or
conditfgnseq?éeasg’&i bﬁ%{i‘tﬂf sModtRNHdsc é&tfa&ﬁ@ﬁé‘,s'iﬂcﬁuéiﬁg convulsive
) modul atron of cholinergic receptors and/or ° monoant ne
disordeesepinging  paniorihie Rismadidicoriabagr.t oavulsionsy, digidoepn asthma,
epileptie tdtdieas BysiiheHa dehygirkinesRdi braRafies akficdiftidm)e and  erectile
.p. pcgntral ner%l/ous syst e¥n¢HV\D 2004/016608
difficulbT/ DK2003/ 000538° 34 29. The use according to claim

28, wherein the disease, disorder or condition is

anxigty ogQni ti | sor d lsar ni.og.: .CJ d

dor 157 &8 APrfiba i e, g2 b8 ko bisealB idorder or
conditiont erig | oelaled i clot , the t eendashingef systemhypsyettt ias t fhyotoxicosis,

' Qg@m FabKidhadsvtfinggase, Huntington's
pheocﬁ@ﬁgggbnfg% ro%h?c Lateer;\l‘I$yt Sclerosis, Glles de la

Tourette's syndrone, psychosis, depression, mania,

mani3y. TREr €SS Atordingi B MIANIXY, Wheehsithe dizsasksidisorder or
conditgqliﬂsr %gth%g%gel%@pégging rr?ﬂxa%&;dﬁg?tt%%ggdﬁtigﬁ&?ar %and induced
neurofdageoleegtin. noci ception, Al DS-denentia, senile

denmentia, periferic neuropathy, autism dyslexia, 10

tardi ve_dyski nesi a, hyperkinesi a,- egi I eps%‘, bulima,

post33.r AhAruse aspemdipgelo SRIMI27, pwbeiel) Bredjsesge, disorder or
conditfirs ¥ dRTifflaRARHEYIGEBAdraind@RNag linfarfid2¥69NEkin disorders such as

pre-nmenstrual syndrone, |ate | yteal a’h?sae sa}/ndr?ma, . -
acne @HSOWS@CP%st ﬁ@@é Wi I rﬂng.#f)ry bowel disease, ulcerative colitis,

and diarrhoea.

34. The use according to claim 27, wherein the disease, disorder or
condition is mild, moderate or even severe pain of acute, chronic or recurrent
character, pain caused by migraine, postoperative pain, phantom limb pain,
neuropathic pain, chronic headache, central pain, pain related to diabetic neuropathy,
to post therapeutic neuralgia, or to peripheral nerve injury.
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trichotillomania, and jet-lag. 15 30. The use

according to claim27, wherein the disease, disorder
wonR040eest i on are associ ated with snoot h nmuscPeT/DK2003/000538

-contractions, including con3ul sive disorders, angina

pectoris, premature |abour, convul sions, diarrhoea,

ast lBoa, The pidee pogprding diov elays R7neshereirhyther Hiseasea,disorder or -

erein
addictiyessthstanagss ticlieding micalinedeentaining praduste gueh astiobacco, opioids
such 88U8&rbi] Ecstaiie Bnd® Widkphtnd, YERIRIAZPMES and benzodiazepine-like
phepchr onocyt oma, hypertensi on and arrhythm as. 25 32.
d“@sﬂméjﬁ@eh@ccording to claim27, wherein the disease
di sorder or condition is a neurodegenerative

di jned udi t ient ' d_i.nd d ..
0 SO B B M bR A7 aTRTeb 958, ggase or o
disordeher ed icondiiodi afeadivingliasimalebody, in8ludingnhei humani svhich disorder,
iscadd i@y idi vel RE UG g i 0f . Skj
isoath AR 1 S0 0 O ARAR BRI g ipor o
monoammnearRRePENS, Whieh matbed somprisas: e stepceli administesing to such a
living Shiddl R in $rded TR ratsiea ﬂ?@agébﬁ&ll&%frécﬁ{/@a%??%ﬂﬂﬁre? linuclidine

. f.he disease, .djsorder_or 35 conditionis mld,
denvahﬂ%QFQ?%OB?089EW“§éVéﬁe pain of acute, chronic or
recurrent character, pain caused by m graine,
post operative pain, phantomlinb pain, neuropathic
pai n, chronic headache, central pain, pain related to
di abeti c neuropathy, to post therapeutic neuralgia,
or to peripheral nerve injury. WO 2004/ 016608
PCT/ DK2003/ 000538 35 35. The use according to claim
27, wherein the disease, disorder or conditionis
associated with wthdrawal synptons caused by
term nation of use of addictive substances, including
ni coti ne containing products such as tobacco, opioids
such as heroin, cocaine and norphi ne, benzodi azepi nes
and benzodi azepi ne-like 5 drugs, and al cohol. 36. A
nmet hod of treatnent, prevention or alleviation of a
di sease or a disorder or a condition of a living
ani mal body, including a human, which disorder,
di sease or condition is responsive to nodul ati on of
chol i nergi c receptors and/or 10 nonoam ne receptors,
whi ch net hod conprises the step of adm nistering to
such a living animal body . in need thereof a
therapeutically effective anount of a quinuclidine
derivative of any one of clains 1-25.

condit@ff@hg&&%%gg@gﬁg&%r@gféglsiﬁfgﬁé@%e%ﬂefdf i)ﬂgﬁé%ina%ign of use of



