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WO 2004/ 029053 PCT/ DK2003/ 000639 1 NOVEL

1, 4- DI AZABI CYCLOALKANE DERI VATI VES, THElI R PREPARATI ON
WAbD4 8653 TECHNI CAL FI ELD 5 This invention rel BAEBKR@3/000639

novel 1, 4-di azabi cycl oal kane derivatives and their

use in the manufacture of phér maceut i cal conpositions.

The conpqu of ,t [

chol i ner @’Qn\qé Fgﬂﬁd@%é‘ﬁ?&k@&?ﬁrﬁe@ MM@H@E& e

receptors and nTHEIRRREPARATIONANDEUSE: receptors

and transporters. .10 Due to their pharmacol ogi cal

profile the conmpounds of the invention nay be useful

for the treatnment of JEGHNIGALFIELRBOrders as diverse

as those related to the cholinergic systemof the

252: r'r?\lis( Eﬁ{g\ﬁgﬁ rébéz%sggﬁ é@? 1 g:@ﬁzgﬁ%{ig?lkgh? rlferr*(/gfi?ens and their
use inidbeemennfacidei of, Phaimaseutieal eeropasiiensr Thiesepawoynds of the
mvenglbﬁeél%eﬁ)u% @ Eérdﬂllﬁefg% fﬁbﬁﬁ‘dé %t "tﬁé‘rrﬂc&ﬁﬁ@%@ﬁ}léﬁaﬁne receptors

i seases or disorders rél ate ammat i on,

i
and mafHiatora®f e MANARNING FRERRIAES %%%ﬁf@&sawrﬁe
t er MDA ioothedfpratinseoligici profila the cbsipanads of the invention may be

wsen T SRR, B oL A0SR ) REFE S5,y rel to e

cholmérfgm:tsysim tofo the mentral  rereduh aygtemr €eNP),ottes, penipheral nervous
systémzﬁf‘lé:)‘ n&l%gﬁﬁ% ?SP %?&ér@erﬁlaﬁﬁ(? &SR t&@%@ Xgﬂﬁlaétnﬁw endocrine

| he rReceptors
diseages| oredisarslers raigeasea 0hﬂ§@&¢¢r§| relaedtg Ingnbpidegeneration, diseases

or d|§8|‘é%|?§ %Iétéipiﬂ Ifidnmatan! pamt iandl witRYRiwal syMptimd caused by the
rs.in the brain area |rrportant to-

term@gfﬁéﬁgpﬁulg%gf %ﬁéﬁ%ﬁﬁ?éHbS@HSG?’mch research ai med at

t he devel opnent of agents for the treatnent of nenory
rel ated di sorders hav synt hesi s of
muscarinic acetyl cho?ﬁ%@gjﬁﬁwm;dul ators.
Recently, however, an interest in the devel opnent of
nAChFIhmob.ﬂchigensushabokumggzedne@tramsxhittéir,saﬂ;dclamlme exert its
h
blologﬁﬁf‘é’fféét%a% ty%%g rren tlhgfbogfrﬁékﬂg\fsg%é rﬁ?u&a‘ﬁmcgﬂcetyl Choline

Recapies mACkRNend |tlae amtlatﬁg‘mqtvl\@hqﬂlﬁﬁaﬁemﬂﬁj W) he

or gamgC |th§5Wéll @%fﬁ!ﬂi@héd &ﬁéﬁhds@bﬂﬁi@daébtyléﬁbilﬂe Pébeptors dominate
al cohol i sm |sorders

quangfth,e upgarmc In‘gq](ﬁqe%&gﬁ@ed@qe‘p UFcln the Cbraln area important to
memdepand reygitiondahd ehestciesearcradinetbagine dnfelspmestyofaigents for the

treatﬁ%bﬁb??ﬁé@lh&g?qéte% 8%&%%&38/%/ f?b%%zgd on the synthesis of muscarinic

acetylchiclunecreabptoy ohadBatre] nonane 35 derivatives having
acti ‘Rédérfﬂgl QBﬁle%Foéﬁ ThierdS ﬁ%@rﬁe\aémﬂ)rﬁleﬁt %f TR SHodulators

heteroan% erivat'ives are esc
has emesgertnbeyardl Hiseaseardfe afsociaied wath degeneralipasefpthe cholinergic

systérﬁ%@%ée@ﬂem?gﬁé dreRa Mﬁﬁélmé?el?peV‘Oandléﬁaéﬂlentla and cognitive
impalr e i i £3% IGpas. pitL Ao dispase roletedh slfeqty to alcoholism.

Indeedt saversl LNEhdisordersi san becefitibuted @ly ¢halipergic' deficiency, a
dop%?@%%@?igﬁ%% ad r%ﬁeyg?c %Qﬂé’l/eﬂg)? g3 serotonergic deficiency.

' WO 00/34279 (Sanofi-Synthelabo) describes 1,4-diazabicyclo[3.2.2]nonane
derivatives having activity at the nicotinic receptors. Only six-membered heteroaryl
derivatives are described. The five-membered heteroaryl derivatives of the present
invention have not been described.

WO 01/55150 (Sanofi-Synthelabo) describes 1,4-diazabicyclo[3.2.2]nonane
derivatives having activity at the nicotinic receptors. Only bicyclic heteroaryl derivatives
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2 are described. The nonocyclic heteroaryl derivatives
of the present invention have not been described. WO
w0 200382933 ( Sanof i - Synt hel abo) descri bes PCT/DK2003/000639
1, 4-di azabi cycl o[ 3. 2. 2] nonane derivatives havi ng
act|V|ty at the nicotinic redeptors. Only
henyl -i soxazol e derjvatives. 5 are described. The
are qascabedz bhe mriqcyals Deterearyt derivatives af thw&rfﬁ%mm@en have not
been@sdppr@. described. WO 01/92260 (Sanofi - Synthelabo) '

ﬁ:i?%@gwi( Z% ﬁ{t@%?pﬁ) 5(13 ﬂ)%%.[‘b%aea 3 Iche[§> 2.2]nonane

derivatieey havinigaactivity dé |tlne' aidotiaic remeptatss Onllybphlenymmxazole derivatives

are (ELGHIRE 1, B G5 BAEaoRYSS Bbod RO 1248 not boen
descibedr i bes 1, 4- di azabi cycl o[ 3. 2. 2] nonane deri v;at ives
havi ng et jg9soby %nbﬁ-‘syﬂtﬁélbbaj BesEHbRR! Pﬂsdlaﬂﬂldylglop 2.2]nonane

bi cyclic heteroar | derijvatives are cr|
r{hlazole derivatives

derivaiiMee aving Aelidyqatr he ﬂ'@PF'WﬁtrW@Et%$
are d@y@medonrﬁmwmad@tolebeenvatmr ob etk ésér‘rhﬂMH&&YtlﬂF hEve not been
d Buv NTI ON The present invention is devoted to the
€SCHPEYi si on novel nodulators of the nicotinic and/or -of |

t he rERoah2 18622 cépfizars, Ltch) cdassdbesat ot 4-diazahicysia[B.2.2]Jnonane
derl\/faﬂ(/?%1 Hngéoaétl(/ﬁgﬁmt m%?rﬂb ?@@g}ﬁgrso rOrqgbeH ﬁzf. ﬁefe‘?ﬁé’r&?&erivetives

Ic rece
are daseobpdi ThecrenAcyRls hﬂ@f@@’yb@@@‘{at(\/ﬁﬁ@f e pf¢ﬁ§'nt mventuon have not
beer@8&#Hde receptors 5- HIR, DAR and NER and the

bi ogeni ¢ am ne transporters for 5-HI, DA and NE. Due

to their pharmacol ogical profile the conpounds of the

i nvention my be SUMMARYfOF THEINVENTI®ONt of di seases

or disorders as diverse as those related to the 25

ooy 118 et TV isfeblied & dhermrowey Tt dhodylators of the
nicot;'micohmﬂodmf stheemahedmire seveptbrsyuwhich mmdulots arg useful for the
treatﬁ%ﬂ’ﬁcéf rb‘?seéj%ei‘.e%?e@sf}ttde% > @83 o gtz'-éeﬁﬁﬁg‘ne‘?glc receptors, and in

ers re I on
partigiilap thie ricotiniaiaeatylaholine | rgﬁﬁatqr dﬁACthB)n th@mpnoamme receptors 5-

HTRWdAtr-@' 5ﬁa@hERyam m&sbleaaﬁi%darhhﬁett%saowe% ﬂﬁts AT, OA and NE.
a use em cal ?t ances

30 The
i nven[PP%ltP r ah%fm Qaied!profile the £o5RQ %dh% lrb\fen%on may be
usefopfortbei thgatgaitcf diseasyy ousilsdird@fsoaé Idﬁx/dmé hedthosan@lated to the

ona R e Ao 55 P e FBRSIS e aprgheal nervous

system| (BINS ), elcSerasemorldrsorders‘ related 4o meooothirouseie @ontrantion, endocrine

.dlse%éy bf@?ﬁdﬂ%ﬁ dheéig %ﬁ’é&)ﬂ%@sﬁﬁ%}%@?etg Aﬂ%&g"c%je\‘l%?atﬂfn diseases

or dqsquqmz@@;g@dggg@ammatlon pain, and withdrawal symptoms caused by the .
termination of abuse of chemical substances.

The compounds of the invention may also be useful as diagnostic tools or
monitoring agents in various diagnostic methods, and in particular-for in vivo receptor
imaging (neuroimaging), and they may be used in labelled or unlabelled form.

In its first aspect the invention provides novel 1,4-diazabicycloalkane
derivatives of Formula |

/ N\
N[:_\ N/< Ar ()
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any of its enantioners or any mxture of its
enantioners, or a pharmaceutically-acceptable
wa@dauoewns salt thereof, or an N-oxide thereof, PEYDKeI03/000639

nis 1l 2 or 3; Xrepresents 0, Sor Se; and 5 Ar
represents a carbocyclic aron@atl c (aryl) group, or a
het er oc cI | c argmatic (heteroaryl) grou whi ch
ar omg WO iSRRI Or sy Imixtuse C%fdﬁseﬂatnﬁt)m?r%r% %r

pharﬁﬂb@utléalmo@ptéblé WaiglitiohUsii thefedf oot &6l N-oxide thereof, wvhiereln

consi St f,al kyl, cycloal kyl, cycloal kyl -al kyl,
al kerﬂ/'ls P% éﬁ/%’yl aI koxy, al koxy al kyl, al koxy- al koxy

. cycl dérdmggentscg,&@aﬁeommdal kyl, cycl oal koxy- al koxy,

gfr: 80 Sﬁﬁ?ént ’ca?égca/cl\l':_'% Jﬁ%{a ér)]gSﬂ'él) gf‘&.lﬂ:"l‘frkéaﬁ'@%}ocychc aromatic

(hetesaparbrarere, Whi rﬁrpmtlsrg@wm QEBWIQP@M bei gystituted one or more
time$ MtAGbLLiRRHts SABBIEdSAH the GheliRBEHEIsHY bﬁ/aIRW @y?dlcbé(lﬁyl

cvoiogifo Pl ke, A ?«%’%yﬁéfk °""'a§ﬁ" G HRE ovcakon,
cycloziioxytalky) syclodlkaxyakory deldgers | Chs, Ci,AePs,aWHg, carboxy,

carb @ S, e ern B B - er o i | uont.

Vi ewdd af senondraspest thesipeention pepvidescpharoracestiaalepnpositions

' comﬁﬁﬁn#%?h@kp@uﬁcéﬂy Qﬁé&ﬁ@'ﬂ@u%ﬁﬁéq ﬂ%fdz‘é??dy&%aﬂ(aner%nvatlve
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enanti oner or a

of the fuentigReAB enantiameR F ﬁﬁewre&hemnse@@ﬁ &51&Pharmaceytically-
accepftile bh@ft@ﬁfsaltftﬁéré“ﬁin!d)b@ﬂie\#fvﬁth &f leastert phammacdudicaly>e

Fagg ventl on aor alleviation of a disease or a
acceg ?8@?"92 ondi ti on which is responsive to

nmodul\dewed frdm cmothereaspect, tiee éveation aeldtes to thenserofree1,4-
dlazétﬁ%&%ﬁkﬁne b@{%&h/ead}%g ﬁ{ve‘?\ﬁeﬁ C(Br i %nbﬁf@ﬂ& 8rna mixture of

es a
enartilprrwsa@r @nhefmacemtg‘@ﬁx-@cgeptablﬁ @dﬁltj@m salt t@er@@ﬁ dor m@nufacture

of a ﬁfedﬂ;dnﬁé’ﬁt"fgr A FBAtmdNdYreveREOY B EWe\ﬁaﬁBHTBﬂa dd¥ia8B or a disorder
di sease dj sorder is respops;ve t lLation, of 25 .

or a epififiorngiGh lsdegpersive mmaduiationRfif n?@é%fﬁq%p?rs andlor
mondémiie reek Qﬁ-scorrprl ses the step of admnistering to

f’ ﬁgréafyeﬁ"‘?ﬂﬁ BBk BB e PP s TR for rebREn,
prevéntibrdonalédyiatiari ofaa Kiseasd or iavdisorder of atdomditioneefta bving animal
bOdyaﬂ'YClL?éln tashlfrﬂéﬁtwméﬁroﬁséﬁsea&ydlgﬁ)?&te\‘ ired goh&%‘a to modulation of

rs, or a arnmaceuti c - acc
cholingegie resepserstandier @@noa@wﬁﬁempt@ﬁj which rafethqsiecompnses the step

of adrﬁ%i%ﬂéﬂlr@td/\éuér{ ﬁﬁv?@@frﬂﬁt bé%/ tlﬁ@}mm@@ﬁumléhl inffeddthereof a
romthe fo]low, ng detai escrp|on
theragEsiigplelogive FBpD o i pezeBlcyipalauerierA ST e invention,
any oftits énairstiomeizeartanyhmixturessfiits ermantiomers, @rra)phdeaaa:mmeblly-
- di i C ne derivatives represented by the

acceé&#é?&?aﬁ@r”n%ﬂaﬁ‘?lr 2004/ 029053 PCT/ DK2003/ 000639 4

N- N Apthey objects pf the invention will be apparent to the person skilled in the art
from the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

In its first aspect the present invention provides novel 1,4-diazabicycloalkane
derivatives represented by the general Formula |
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(CH ~ any of its enantioners or any mxture of its
enantioners, or a pharmaceutically-acceptable
wa@dauoewns salt thereof, or an N-oxide thereof, PEYDKeI03/000639
nisl,2or3; 5 X represents 0, ,S or Se; and Ar o
represents a carbocyclic arorAratl c (aryl) group, or a
heterocyclic aromatic (hetereasyl ) group, which
aromati c group may opt IIy/be\ ubstituted one or
nore times with subgiituents fd from the group
consi sting of al kyl, \c{¢hkhl kyl’, cycl oal kyl - al kyl ,
al kenyl, al kynyl, al k\»cVal koxy al kyl , al koxy- al koxy,
'cycloalko 10 cycloalkoxy al kyl, cycloalkoxy-alkoxy
hal ogy, 3ts GpnantiomergHDr @é}ybd;ay(turec@fbat‘p‘ownantlomers or a
pharﬁ@c@@tlcégl-é&ﬁ%l’éble RAANOh SHNAhBRIVEYor an N- @xuﬂ@rtﬁ*ereof wherein
preferre dinent Ar represents a carbocyclic
ar omdt iS¢l (2619r » group, or a heterocyclic aromatic
(hete(mj’ryténtsr@@,or\ﬂei a@hdaromatic group may

SubsPTeBtre LA SRR aPHialt (3 Sraufd A hbfhragyclp aromatic

(hetexb&myl), graupoxshicth aregatic goM® nw optienalHbe saudstituted lone or more

timed nw%féuﬁétlttﬁ’érﬁgerséf%@tdel'ﬂggﬂﬁh”ﬁﬂ% Oqgﬁa g oﬁfgﬂgeoéf &1, cycloalkyl,
cyclczfélml-aﬁwi valkesyh.e alinyl Blkoxyy ri%"‘%XM'P'k NalkQxyralkgxy, ~cycloalkoxy,

cycldéll&sl’xy(élkyl Zaydibﬂk@j( amgﬁ?d ﬁék)gél@ a@FgefCNEd WVGNHJ n carboxy,
carbgmgl::]@(rﬁagﬂ g@n}py“? enyl and beheylconpound of the

t hi adhazoloyé pieférred aamhmdlmth\B répr%}sentwm earsodychic arematic (aryl)

grouée%r eéeﬂét%?%% E 05?5% :gljm%t'élfcgérxlé gllou A1 ghAﬁrcfnl\édc) group may

rern 'S as
optiomaly @er%tbsémieduqr@nor mee diorgsowitil substmuentms@lﬁctednfrw the group

o K S ke TRNOL A A

PCT/ Md@toetﬁé@@ensernm%mnmt be sgorppaynd hene; AVaRtionsis a 1,4-

diaz@tsicyid[Breg]nobeve.derivative fspresented g Feehdatiodi nent t he
carbocyclic aromatic (aryl) group is an optionally

substituted phenyl, |nden naphthyl azul enyl ,
fluorenyl, or anthr yl group In a nore
preferred enbodlnéﬁ?g§ e/éér cI|c aYOHBtIC group is
phenyl ,

wherein

X and Ar are as defined above.

In a more preferred embodiment the compound of the invention is a 4-
thiadiazolyl-1,4-diazabicyclo[3.2.2]nonane derivative represehted by Formula Ili

N—N
/ \
N@N/(S)\Ar ()
wherein Ar is as defined above.

In another preferred embodiment the compound of the invention is a 4-
oxadiazolyl-1,4-diazabicyclo[3.2.2]nonane derivative represented by Formula |V
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optionally substituted one or two tines with

substituents selected fromthe group consisting of
wa@bkdoglo2906y cl oal kyl , cycl oal kyl -al kyl, al koxy, PCT/DK2003/000639

cycl oal koxy, hal ogen, CF3, , NO2, NH2, carboxy,

car banoyl, am do, sul fanoyl, “phenyl and benzyl. 10 In

‘an even nore preferred enkethnent the carbocyclic

aromatic group is enyl// o\tionally substituted one

or two tines wi ubit ssgl ected (Mom t he

group consi sting\ of\_al/kyl, "al koxy, hal ogen, CF3, CN,

NO2, NH2, and ph < In a nost preferred enbodi nent

the 4-thiadiazolyl-1,4- diazabicycl o[ 3.2.2]nonane

der i végrol A istasedefinpeabeye-i s 15

4- (51fhesydont grefeltrbd athbBadimedt the carboycka akoragtic ¢argl) group is

an opfinidl¥osbutotsy el al: hadindh Sblebf floseny. or anthraceny

groupddi tion salt thereof, or an N-oxide thereof; and the

4- oxgdi agoly Lﬁrléfgf]‘re:a'séég%ﬁ%&#t%% GarbbBRINR oAt GtblBSs phenyl,

f th

optiogams-s%b@h;u?t/eedl,qg\moom timeis- with| substiuents zegieetpd| Bpm. the group
consisBhf BI3AIRyl, cycloalkyl, cycloalkyl-alkyl, alkoxy, cycloalkoxy, halogen, CF3, CN,
Noz,ﬁgéggai@&yg Eg?gggagﬂggki&déuﬁa%@ R and bbnay T 222

g_— [ 5-nl(1 Aadvegéww@’@epbéférrid Ehsm?wﬁrﬁr?zmé -c%lrb'dx%yclci ardinatie group is

cycl o[ 3. 2. nane; - [.5-.(4- Qar Q wl) -

pheny), ickialy SyBETBREH ne G 4ol lnes L REBSRehis selepied from the
groug-cphsistngbtalkyl, ahaxy| halbgen, CF3, CN, NO,, NH,, and phenyl.

3, 4- di gzol - 2-yl ] - = i b 2.2 2 thiads -1 4-

o 4%2- I(azﬁlagﬁ%% ? )ﬂrffergétzza é@lﬁﬁbﬂle}g_ i }r{?if‘iflﬁgthla@lézolyl 1,4

- oxadi azo|

 diazakigyaiol8,% Plapaane geAvativrof the iavertitinisi oner or a

- M Xt Y.&-Phef)12NB 140 diaz&2-A)ANpuaEResidy clofd. 2Y2Inonane;

accept abl e adolltl on salt thereof, or _.an N-oxide ,

t her &8t 8N | $N2NYATMETY Opr 3¢ BIXLLE th%lﬂ'\%‘emerﬁ-hé’r a pharmaceutically-
acceptdbie adyitibhsaitrthemiof cor(dre Nesxide ythgregf,oup 30 is an ,

et et oS “EPbngeegh- 1 0RerGlPRGF Qidhane,  dgrivatve of the
invertiopnigt i ¢ bi - or poi y- het erocyclic heterocyclic group, -

whi clhy_ i4C ; _imal d

o monpar pACRE GRLeofliassa. )9 4 amzaB el Fnonarky

het erbbrchiletRevpbean)lrdraxediazgss YN ,,%-Qﬁ;@féﬁyql&;{f-ﬂnonane;
sul IOW:S-é%ﬂége&%ﬂ%heﬁﬂzﬂ03,4(03@hia2&32%ﬂpﬂ,hQﬂ9@5@cyclo[3.2.2]nonane;
“bivat M0 HBR i

PCT/ nor.e ferred. enbodi .
the 2 el 1 FoRBH BV E T F YRRl 2lnonane:
opt i chfd-(4rPhabgtpHeamnybel ,drdboxadiazdl-2-plj-164-dazbbicydio[3.2.2jnonane;
het erocycl i c nonocyclic group. In an even nore

preferred enbodi ment the optionally substituted
ar onet-[T(2-Bapbitybyt BidcoxadiezralRryil14-giegapicyslofdi2Ziyenane;
I N pagrt hRUSRANtRheN dRYa Rixtdrel B adhdntiohtErsNYr: a i pharmaceutically-
particul ar Z-Ehl enyl or 3-t hl,gn){l X SE| enophenyl, in
accepighle @BF’Q'P.“ saltdBprEbpedry N-ofdehergPbnopheny! ; ,

gyr r dhyd thl(raztﬁéﬁdn)eld émbpdrmému?eme%’emyy¢lw atonvatic (IA'IeteroaryI) group
. - RYLT ; Z art| -2-. 4 .
s or opfORSly infRe8] Homat, ARV BERGAR ghoupx B optonaly
substitvteld zaroyiatici bi- cprapDIyeluﬂetarocz(clicrriI_teaer@lcyclimgroup, which heterocyclic
grouﬁ§ 'iﬁ%lgézl% l‘B'e?‘)_Eb-fGé’écPB‘-"aWd’ 6inferRBEtdCHERF o GchY rhgs! ddnt&thing one or
more hgkleroaton%/s,'selected from nitrogen (N), oxygen (O), sulphur (S) and/or selen
(Se).

or
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lo isoxazolyl, in particular isoxazol-3-, 4- or 5-yl;
i sothiazolyl, in particular isothiazol-3-,.4- or 5-yl;
wozedioasss yl , in particular 1,2, 3-oxadi azol - 4- POT/DE2§03/000639
or 1,3, 4-oxadi azol-2-yl; triazolyl, in particular
1,2,3-triazol - 4y| or124t6r|azol 3-yl;
gh;? | azolﬁogé 4P Eeﬂé)ra%cﬁ | Cuboglmﬁlntzg% Itagq!)rﬁghg Zr(r)l:qnocyc?c heterocychc .
groupads tancoptionally ,suBstitatedtargmpaticibnpr H-mgnibiaed imgtgrocyclic monocyclic
articular 3- or 4-pyridazinyl; pyrlmdl nyl, in
groug

articular 2-, 4- or 15 5- pyrlmd|n zi nyl
part ilolAmeven rmregprg{,qrggd gyrbodiment {h%@pe{malm wbstltuted aromatic

mon@«%@hb%téﬁoc}cl?odm rls]fu?ar@dtlh'p"&hél)dbr 21fDra<'H?thgtfuranyl thienyl, in

he co ounF e inv

partiGUIgE “EHaayIao0 JINanY: & o o PariU 2ageiShophenyl or 3-

selentsphiera;i ‘p@rr@fy*IJF@ZUhy:)a inl IpartMl&arempWrolyr apr Sspyrralylanoxazolyl, in
0

partQbt BRAIG- o2t ot oy BPeBLR IR s B Aok 7 5-v) jmidazoly, in

partipaiat QGmlwazoﬂzylmI%nmamiyll pyrazelysdh qrasticidaryB-pyrazolyl or 4-pyrazolyl;

|soxéiBI)gaE1 né)%]tICWPPIISOQQE&I §uha'br% )L”is@f’rﬁl cu*ll gén‘f‘cﬂ%?@%dfhlazol -3-, 4-

or Spdippxadigegiyl, dn Bar;slyw@id %t -Oxwlaé@r%rl or .ﬁqylpé}rt 4&ﬁ-axadlazol 2-yl;

triazalyk, hhaéﬁﬂtnéhlafﬁﬁ 2 S—fﬂiaééphéﬁl ;orl $<2t41-|trﬂa7-z@|l-?8|- yl; ltHﬂadnazonI in particular
azo

1.2, AU RHOEL %, B0k T8 khilaol S5 BBk, % pariuer 2-, 3- or 4-
pyridimadpyidazird yin, paitiéuldr 8x addanidazingl; m,mmldlnyl in particular 2-, 4- or
5-py€lﬁf%i§%lg@?gzﬂﬁﬁ,ggﬁéﬂlculg|“§aéi"lgyﬂcyr?ilﬂylp%rnﬁ'tﬁgklﬂg/l th %grtlcular 1,2,4-

or13€2tr@ztnmlézol 4-yl, 1,2,3-triazol-5-yl,
th| azlnt & @f p?efléhe@r em%oalrﬁért\tr tr@%hn@éﬂ:azo?f the |nvent|on is a 4-

| ZO artlcu ar

thiadjazoly- 1ﬁ1dé@|4%coj 7 2lppnane 2'd§_r|yﬁq|\éﬁj, ab oForgm;,lp III wherein Ar
reprééérit@'@ahl prﬂnonally qubstiivesd @Ifor%aﬂ& mhéveadyialit heterocyclic group selected

from sBlepepEngl i Boficulel Z5alnonheByEBr o4 Elifionheant imigazond. in

partiaulan@timid&zolyy 46midadotyl et 5-Boidaeolyl gyyazalyl, m)pa[ty:ularcs -pyrazolyl,
4- py?ﬁz‘é@{? ar$- e@?%k&glf‘ ki ?zcg%bﬁ{ hﬁér‘ﬂ%ﬁ%r ‘%nt?né}ro c}h WPSt-th[HBZ% c})f‘m i5&hiazolyl, in
partigylay 3- Isath@%o}yl ﬁﬁqig@ﬁolybpsm m waz@lw wheasticular 1,2,3-
oxadlé‘chkl-ﬂ}ﬂsﬁ PBQf)@:‘dié%@l-s -okBGiaﬂoF—i“ yadupgin - ik, darticular 3-
fura;eba;/ gt?ll'al%lyl |J\ part|c la O‘? %n:ietr(ljaezro -yl?)}ll )(3 BQ];natzh?S )ﬂ "?rﬁ )l ?nazol -3-yl or
1,2, 4ridzol-B-yBethéadiareiyly in particutart hBadtadibzal-24yl] 112 4-tHiagitazol-3-yl or
1,2, AP hﬁ%&ileg&é& Zbgﬁ@%r?)jl in N, p@rchHI%rdIBé%rid%ziwl of ﬁ-pcyrig%inyl; and
triazimiyt yre paft®utar2), aértaaeun-z-yL [5-(2-1

22 ) frérbired @hbocimit - et~ SRR c5°181 Fembered

heterngygli¢ 4”1Q"Pi°§¥1‘i't§>l Aroun | is, Aptinnally ssuhistifuted | one 4 0f; fvplimes with
subs@[ﬂférﬂé%e?ec&é@cfftﬂﬁethe group consisting of alkyl, alkoxy, halogen, CF3, CN,
NO H—S(ﬁg_% m dﬁzol yl)-1,3, 4-thi adi azol - 2- yI] 1, 4- di azabi
2(:9' onane; V\D 2004/ 029053 PCT/ DK2003/ 000639
most preferred embodiment the 4-thiadiazolyl-1,4-

d.ang b gs.g@i@ﬂ R AGMITGELY e thudnfor |y 2di azol -2-11-1,
4-[ 5-415- @ﬁﬂenwhlenvudzmyth)amzplﬁ yihil dddiazabicyclg[3.2.2]nonane;
j: g' e?ny 1n@ﬂﬁﬂ%dlaszol 2 y -1,4-diazabic cloP .2.2]nonane;
4_ [ d| invgagpy\ rq @\%:ﬂgzol 2-y|] 1 Iclfalazla%lcyclo% %ﬂnonane
4- [ 5- 4~'F6 B!/-llmimiz!bly)) 1],331, thiadiazslizypl1;Ldidzabicydlofs. 229hbsane;
ycl 0[1? [§ (§ ]I oﬁ/l) 1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;



4-[5-(4-Pyrazolyl)-1,

3, 4-thiadiazol -2-yl]-1, 4-di azabi cycl o[ 3. 2. 2] nonane;
wd2008/0¢®58yr azol yl ) -1, 3, 4-t hi adi azol - 2-yl ] - 1, 4pdi/aKa@iB3®m00639

ycl o[ 3. 2. 2] nonane; 10

4-[5- (1- Met hyl - 3- pyrazol yl ) - {, 3, 4- t hi adi azol -2-yl]-1, 4

di az

4- [ 5?‘?.{??(7; 32'%—'@}8%2‘3{'@‘;1)3’1',t§i?ﬁialzﬁ’i"§df|]é}'5r S2-yl]-1, 4

- diazabiclick{3!2.2pohaf8; 2. 2] nonane;
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4.5 g L)z dadide Lhi adiargl -2-y1]1-1, 4
- _[15 48%&2&#%@8%6'%@%#' g?‘]%%éﬁ'aﬁl%l-l'?%}-ﬁﬁ’gf az ol)/y% )-1,
diazabieydof3 2&2lm068ne; y| | - 1, 4- di azabi cycl o[ 3. 2. 2] nonane;
.4_ 5_ - h H J o . _ _thi . o _ _
, ai) [4 Eﬁl‘g\gi |f\;\/'zol -25}(@'?%710,%2gl’?’é‘zletlgliag;/aczlotln 3)"121 ’g] nonane;
diazabi¢yelqlg.2iAINoNane; y1 ) - 1, 3, 4- t hi adi azol - 2-yl]- 1, 4-d
| aza 4bi5c(BePraz3lyR- BB, 4 thiadiazsi:2-yl]- 1,4-diazabicyclo[3.2.2Jnonane;
E’I E? %@i@?g?@?ﬁ@ﬁ%é?i—%@)’dig'iotlm-%% ?f-gIa'z%B%:lylzlb{Bé._Z%gr%a%e;
4- [ 54¢[5-(5sBytaizalyb} 1, B)4-thiaiiazalid-yiiH1 adlazabigybiol3. 2.2 arzme;
bi cygl@l 3. oAl B (R i 1)-1,
5 3 A et haRGqy | SRR e
diazabiqyslq(3.2)2]900R8€H zol - 4-yl ) - 1, 3, 4-t hi adi azol - 2-yl ] -1, 4-
di | - » 3 4-thiadi -2-vl1-1.4-
. aﬁgféaggc C'g-@g%gdaj %F?és]?'ﬁ)’?’f,tg',aﬂ?zﬁlg ||]a;'o4l -2-yl]-1, 4-
diazapicyg| IPPRABE3. 2. 2] nonane;
4- _1,43[5|4(-1Qlledi)d-6l-p3&azd)lyl-)-ﬂ,,3,44thtddi@zﬂjl-azw]-1,21—-y| 1-1,4-dia
. onane,;
d'azaﬁ‘%ﬁi@%ﬁgﬁgﬁ%) -1, 3. 4-thi adi azol - 2-yl] - 1, 4- di azabi ¢
ycl o@3[52(22T hieralyh:1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4- [ 540k A B TLhBR 24 q
i a[zagi([ga (§| ggéggﬁgﬁﬁgﬁtatﬁgojézo? i} W!@Q?a%ﬂflcyglo[’é.i.‘zfno‘}'na%e,
4- [ 54 BL5-Bbinzplio 3 - Piadiazos 24y1H-hidsdlieaabicyelofd. 2 2incnage;
i azahL[csy(@L@bﬁwiéizcﬂ%l arppehiadzé-R 3] 4 Meh ebicyclo[3.2.2]nonane;
Lo g E@fsﬁk@é‘@@&é}éﬂ@@h@z%ﬁb% o} Ziidedbidyclofs 2 21nonane;
4- [ 54¢[5-(BelsbthiaZoly)-3;3,4ithiadlazbl-24y)]- 1,43idzabicydo[8 202 ndnane;

e %r%j-g%3@?@@%@!@&@1@%2*5%%"-&%ér- 2-y11-1,4-d

.' 4-75-
diazabéé@lﬂ([weilape.aae;z] nonane;

4- [ 54([5-@A, A 3I0kaG261=2yly. 1), 3, 4R iHI-@d}lﬂi QL-2-yl]-1,4-d
o azaﬁ)l 51)29%]0%3. 2. 2] nonane; ~ 4-15-(1- Met yl -
diazapicyclo[p:5-4lpgnaney| ) - 1, 3, 4- t hi adi azol - 2-yl]-1, 4 |
2 i Eﬂé al(g[i1(3/,4l©ka'i:iiiolﬁ'9l‘)ﬂa@14'rthiladiazoll-2-yl]-1 ,4idi?ﬁabicyclo[3.2.%]nonane;
- striazol -5ayl) =71, - t.hi
o1 |- £ el pahBeepba i Mg it bl 2inonane;
PCT/ B{2e(032,860&&0I-48/1)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4- [ 54(1b. @, A3 1808201 3-Aiadiadoro Lhiegl i ' :
. [ diﬁ@a@ I%}?E%O%H 32& 1 ’éhAa/l 'F]%l?&a%ol“? S/f] PAREAGG M3 22)nonane;
4- [ 54¢[9;A-Methyi-d8. dAdazal-4;yl)-113,4-thiadigzatiladlol 42-yI | - 1,
diazaﬂc[@! 3';2@]%3%'?&3: 2' 2? i ° 4-t hi adiazol -2-yl]-1
4. 4-[]5’-(%’-|\A/'Iet yl-q%,g-ztﬁazoﬁ-SxyBJ%,ilthiadlazo -2- %]-%,4- Y '
diazabicyclo[3.2.2]Jnonane;
4-[5-(1,2,4-Triazol-3-y1)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1,2,4-Triazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
| 4-[5-(1-Methyl-1,2,4-triazol-3-yl)-1,3,4-thiadiazol-2-yl}-1,4-
diazabicyclo[3.2.2]nonane; :
4-[5-(1-Methyl-1,2,4-triazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane;
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di azabi cycl o[ 3. 2. 2] nonane; 4-[5-(3-Pyridazinyl)-1,

3, 4-thiadiazol -2-yi]-1, 4-di azabi cycl o[ 3. 2. 2] nonane;
W(42(§05/0¢94)5Pyr| dazi nyl)-1, 3, 4-thi adi azol - 2-yl] - 1PGT/I)Ka.()000639

icyclo[3.2.2] nonane; or

4 15-(1,3 5-Triazin-2-yl)-1, 8, 4-t hi adi azol - 2-y1]- 1, 4-d

222 16, 2Rk OgATg 19 a2 cal 1y
diazaicyeto . Zz]naddne;l on salt thereof or an N-oxide
thef%ﬁ*@ (1 %‘Nﬁﬁla&%%lh@ )P, §f4%{£ﬂa£dﬁ@@§i; t the

|nvent| I's a 4- oxad
dmzap'%‘%?[&?—a@ﬂ@?@ﬂ%;[ 3.2.2] nonane derivative of For mul a

\&%f—@'2‘4@!‘h|aﬂﬁﬂbﬁ§-@r)1153aﬁthm2ﬂaﬁlx’ﬂ yiy1saabsti tut ed

%r'?}'ﬁ‘ g&yﬁonoc c iC heterocycl ic group selected 15

diazg ql NOPANSarti cul ar 2-furyl or 3-furyl; pyridyl,
in pdﬁ[ﬁl-(&lﬂ’mda%mwy il Byd-thiddipyol-2hyl]-104- d4|azaby¢ydh{3 2. 2]nonane
thie r
oyr T gly%‘i (4 ﬁ)ﬁr‘?@%zﬁr{nﬂ}‘m A %’Eéalag&y#- ﬂ-1 3: @ﬂ %?éyrcg)q[e, 2.2]nonane; or
pyri dHBi(1y3,5- WWtyIkaM-tmaWZolrﬁﬁllﬂyﬂ dlazablcyclo[3 2.2]nonane;
4- pyro'r’qufj'eﬂ?éhtlé’rhe? orYa éﬁ‘l}(ﬂ']ré%f ltsioléhﬁﬁhé\')ﬁlers or a pharmaceutically-

sel eno rti sel enophenyl "or

acceptabig @ﬁ@'ﬂﬂ@ﬁ’?'t th%’)@&’fcﬂrﬁn Nrgxigmathareel ar 2- oxazol yl,
4- oxaq bvbn@the5 é@zr@dyémbbémmqhylcomgbw@ﬁ el invention is a 4-

oI YT A R o BT B by ieron A

reprezents aniapdivolily ;subpttutexb Bydmatic) mpanacyclid Aeterocyclic group selected
from%uR/Y rlﬁzﬁéﬁ’ {:ula?‘?pﬁﬁmzﬁl :f r?l|r pxﬁgglyrr?é%"r{éularlf”p%&{/lybf-pyndyl or 4-
pyrldsL ttlmeaylonry particsiartg Hmmxuor J-thigrapz p)cruolaﬂr in particular 2-pyrrolyl or 3-
pyrr gﬁtrﬁidﬁ‘?yi" inlp arﬂcmﬁpﬁtby@lﬁ%b‘lgl 40|5 rﬁnldﬁ%}l r&irfl"nzﬁ)?r}’rjn|d|nyl pyrazinyl;

sele@ egyé*r&@pgwlangza?ple@ppﬁgné 04%§ %gb ér%lg 91<¥zolyl in particular 2-
oxazblyt, azaxazolyli ¢r S@X‘ezolyl dsoxaizbiyt, anaparticular Bagokadolyl] 4-isoxazolyl or
5-isoR AL rfidadotyy 11?58%&@%‘%'41:2[‘3;}1?(@%@13/@;é'riHibgféh'/r %rY'5.imidazoly;
pyrazdiylam padicylar 3-pyrazaiy,i é@l’ymzowl @réﬁ-phnmiydxztbiazzlm in particular 2-
thlazE')ly? fﬂﬁﬁcﬂ}ﬂ'(ﬂz?hhlg‘zdi{/l %rott’hag%ﬂl W Hicﬁ?é?':?—éo%azolyl 4-isothiazolyl

r'i dazin r a2| n
or 5-@0@Iyaz@ah,q@plazgh@, iny p@&lpwﬁr f ,)!} | 1,2,3-oxadiazol-5-yl or

1,3,4loXadlaidlize ?m Hurdzihy | li rtmﬂér Btfﬁf&far ma’@@wl MANbatib&ar 1,2,3-
trlazé Aﬁl(lsglg‘ zq]rﬁeyl tgn‘e Fr Fé-%gog LLEYS)-5- -yl; thiadiazolyl, in

partldjl{at54(&4-lﬂma§ﬂa)zol1-23'l 41, @)éathiadiatolB-yll dr- 1,?44-dlladlalaole$-gll qyridazinyl,
mpagu SOUATGo or 4 RISERIV A WYL 0 P gl 2.

3. 2. Z[TInonane most  preferred embodlment the  4-oxadiazolyl-1,4-

dmzékfn%yrﬁd fﬂ}"n'oﬂ)éhé derivativeOsPedsfntionis] - 1, 4- di azabi cycl
4-15 4([*9J FPM/)r} S14-gxadigzali-wi-dy4-diazapicyclo[32 Llagnang;|

o[ 3. 2|-- ,-1 3,4-oxadiazol-2- yI] -1,4-diazabic i/clo[B 2. 2]nonane
ﬁ[ %5 %Eg %yl ééz’f’ oxagfé%g ﬂ|1 E d¥a2ab|Cyclo%"§Z?]non ne;

4-[ 54 wmqumqyl) 1 B,4-0%adiaadi- 2+, 2-didabicybialB 222noogne;
3. :
Z[ [ 524( @-%’??@r} 113 4 oxadlazgl-a yli1:4- dl?ﬁabicyfloy 2. %]anan?

o[ 3. #-BrFohbieayl)-1, 3,4-oxadiazol-2-yl]-1,4- dnazablcyclo[3 2. 2]nonane;
4- [ 54 (- %’fﬁi‘é‘r\yl))T 343@%5%&654}3'1 %nﬁhhbléydow 22MUrfEne;

oo AP S rstesdlc s g Sl 2 gonane:

2
azol42
2004/405R BBy eIVl CK3 208X siatid-2-yIP 1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1- Met hyl -2-pyrrolyl)-1, 3, 4- oxadi azol - 2-yl ] -1, 4-
di azabi cycl o[ 3. 2. 2] nonane;

4-[5-(1- Met hyl - 3-pyrrolyl)-1, 3, 4-oxadi azol -2-yl ] -1, 4-
di azabi cycl o[ 3. 2. 2] nonane;
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5

4-15-(2-Pyrimdinyl)-1, 3, 4-oxadi azol -2-yl] -1, 4-di azabi
W@EyaohoR®s2. 2] nonane; PCT/DK2003/000639

4-[5-(4-Pyrimdinyl)-1, 3, 4- o§ad| azol -2-yl]-1,4-d

I azabi cycl o[ 3. 2. 2] nonane; 4] 5- (5- Pyrlmldlnyl) 1,

s U e T S

dlaziblwgﬂle[ﬁz JRoRanenane; | e b
i c£/c| gl%sé;{"%'ﬁ}g?w Jlsilzl) 13, ﬂ oX5aAES! y'|]21 yll- i aza

diazabi¢yglq[3-258henapdenyl ) - 1, 3, 4- oxadi azol - 2- yl]-1, 4-di azab

'403/? ?gﬁgpgrlrﬂ@%ﬂ‘ﬁ 3.4 oxadiazol-2- yI] 1,4- dlazablcyclo[3 2.2]nonane;

oxadlaz
4- d| &zlantdc )é'l"B[d%i) ]3n‘bﬁ>éﬁ azoly 1Y§ 1(4 bigyplol32.2Inonane;
3, 4- qxgiﬁ! Pimidti 113»4odad@26b2-@1]£1| HldRaz2abidyetn]aize2]nonane;

LS on e R iy ST

cycl O

3, 4- dx@el@Za%ellenﬁpmaﬂuyl)H 8. élqoaadianzokZ-lydf’MQila’z}amm;i 21Znonane;

30{ 5[4g él%ﬁBhl‘»{érlyl)H 3, 4035848212 diaZatfeylici b onane;

4- [ 5AS- (125 xazaly\i1)3,4-axadiazokdrdl bA-diagabicyclal3R-ginonepe;
yel ol4dse 4%53%}715-1 3,4- dx%d(a%nl b- ynu 4dd|aiéblb d{bé -4 2Indnane;

13 4-oxad|azof§ ykf] ,4- Jlazablc cﬁo E &]nonane
[ 511( [45 (3risdrazdiyl)-N; 3,4 dxadiazetiRatiel 4 Mdigkdbidyclo[dia2moinane;

a1
écao@)@éﬂ 2%5?3%3 ﬁ €4 prggfagggg]@j@? oc%‘ %}-#E}ﬁ%ﬁ 2. 2]nonane;
4-
di

0O 4 [5 (5-Isoxazolyl)- 1 3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3. 2 2]nonane;

: z ab Klltntﬂ é %yl%m @'ﬁ@aﬁ'ﬁzo’wﬂlﬁ xgdba8ielcIdr3s binbrfane;

4- [ 541b- Im;iaquyh)ﬁ %&z@ﬁﬂlqzoi 23y1lh1 drdigrabisyclol3 2 Rlnonane;
- di QZEL/EWHQJE@ 8-123 aohidifzol-2-y1]-1,4- dlazablc?/clo[3 .2.2]Jnonane;

e SR

diazabi¢yeld[3:-F2nerahy] ) - 1., 3, 4- oxadi azol - 2-yi] -1, 4-di azabi c

| 2 .
ZC[ 8[43[452 %Jfaé?@f'fﬁﬁqn Jazoly)-d:38i 2281820 4 i azabi oy
dlaZabIO)[QBO[QQ Jonane; 4-[5-(5-Pyrazolyl)-1,
3, 4- Q%P&i RapRthy-stidiadzdlyy 1 Raxadiarolypt 3- 2. 2]

nonane;

dlazapl?ygzjq@ ARINRPADS. pyrazol yi ) - 1, 3, 4- oxadi azol -2-yl]-1, 4

30 dltﬁEfﬁ@ P Qiz@[y@ ?3?4-05(3%82? Zl-y[]5 -4-Hidvabluylo[3.2. 2]nonane;
adi azo

dld'agg{)ﬁé(z:& Fg[agob/?)zf ﬁo{:%g 1azol- f fo 1]4 %iladiablcyclo[S 2.2]nonane;
4- [ 5-4-[5-(FPimdzobA)pY, Bact-okadh;azdl By-1A-diizabulyc®|3.2] 2]aorane;
d
g %;aéi[g’cijg}lmgz@l%i @@le@ge‘dggd?)éazdl?zoi &Y '} 18- , 4-di azabi cy
lazapiey Rane;
4-[ S-4-f5-(Havea)1 - pyrhzdiyh- psadd)ﬁa?di’ézo?-wi/ﬂ-ﬂa, 4- di azabi cy

. clo onane
d'aZaP'F%S? né’?@f‘?i) 1, 3, 4- oxadi azol - 2-yl ] - 1, 4- di azabi cy

cl o[ 31-B-2-Mettanes-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-

dlaZ%kgq'éﬁééﬁtfﬂhﬁégL}él )-1, 3, 4- oxadi azol - 2- yI ]1-1, 4-di azab

4- [ 5-4-I5-(2sShiazalyht 1,8 4-oxBliazalal]-4 Zbtiazabicyclo[3 2 Bl aonrane;
' CVC }j@fﬁ ATRIEZBRANE 3,4k sHIAIP2902 3 -BlakabIes LR .0 MeciPane;
| sot B WWQW W3 dkaadiagnl=-2yllj4-diazabicyslohs-eydnenane;
2. 2]ztlg(gﬁ%othlazolyl) -1,3, 4 oxadlazol 2-yl]-1,4-diazabicyclo[3.2.2]nonane;

4' [5 4{ %O%(Igg(l)l)zll?l‘] Qadlézol % y?f(? 91' 3 é%blgyéﬂ)ﬂB 212fnonane
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di azabi cycl o[ 3. 2. 2] nonane;
4-15-(1, 2, 3- Oxadi zol -5-yl ) -1, 3, 4-oxadi azol -2-yl ] -1, 4-
WG 2au@azabs cycl o] 3. 2. 2] nonane; PCT/DK2003/000639
4-[5-(1, 3, 4- Oxadi zol -2-yl ) - ]103 4- oxadi azol - 2-yl]-1, 4-
di azabi cycl o[ 3. 2. 2] nonane;

4-1 5, é([g (Fulr aﬁﬁ%}'@l) Jr 334 %xgé%%faf ?/‘] 124yd :lza]méyc%[gzzaﬁ’j'n%ane

cl of
4- [ 54¢[5-@, 233'Oxa§izzﬂl-44ylyl1)3 4-ca§ad4am&6r)d]zhl4 2-yl]-1, 4-di

diaz ﬂ?@# %ﬁé Er‘grll%]zglongne 4- oxadi azol -2-yl]-1, 4-d
s By 12% BB aHGHd) 3 4-Oxadiazor 24111 4-

dlazaﬁc{)/étcﬁéﬂ\ﬁhb Mane, 2, 3-triazol - 4- yI) 1, 3, 4- oxadi azol - 2-y
R R %"’iﬁﬁﬁ%é&%% Shpif e
diazaticyckij8 2y2lhohane. 2] nonane; _
o Loal c[gl? (3 gg%é@ﬁﬁl] 33436'x2adsz8| 4: yﬁiﬁﬂlﬁéﬂb"l@yc%[hrz?z]‘hbﬂbne;
A- [ 54¢[5;(1,243Triazobf - }@ 1/|3)4 oxadiazelx2nill-dz4diazapiqycip[d. 2 nonane;
azab'4°[%$°41°i 3. TriaZb 9%0138 4- 65(5513&8{ ghyxl—dlazablcyclo[3 2.2]nonane;

1,2, 4 azol di azo

Ry T fy'i%%‘"ﬁ%%&ﬁeﬂ 14 Aot Ryl 4-

diazabid}ictb{8 2. ZR6hake;y! ) - 1, 3, 4- oxadi azol -2-yl]-1,4- 20

o [aditsS éﬁ% i A 0R9 %1 B dopegizal 20 1 41 1, ’
diazabidjiciofa)a. Zjpohaid. 2. 2] nonane;
f‘ [ 54(%5 2 Cf'zltﬁﬁg gb' 1 % A b)(a%l otz Nijadh @Té%ab?cy%‘d[B% HAnonane;

4- [ 54[5; (2 4Tlazel-BAF 1&%rp)(adI380|42-NHdd4-&’taﬂabE)§¢|q[32 Zjnonane;

- d' QZ M%Hﬂ/ﬁ 3 224%5‘%]551?1) 1,3 4- oxadlazol 2—y|] 1,4
diazaki CB{ r| dazi nyl) oxadi azol - 2-yl']-1, '4- di azabi

ZIpPRBMRNe
4-[ 514@[6 @MEdﬂ/Z-ﬂ (B’h)trlézé]{ﬂ-ylw?Ginaﬁ@ldia'&oll-Q}yl]l'l A4~ di azabi

2
d|azaj)¥ @?4[32%2] L‘P‘?H%m n- 2 yl)-1,3, 4-oxadi azol - 2-yl]-1, 4-di
az abidelpe(103,3-Thiadinzoladryl)- - 138, dopxathazot@yl-dfer or a
dlazdﬂué}d’d[ %o%] bh% g,nantl oners, or a pharnmaceutically-
b

ition salt thereof or an N-OXIde

thor do-(1v 24l Hiagiaral B ep Acexadiarentizrghi 4
diazahidychd[8!a. yjngngﬁél tuted bicyclic aromatic het erocyclic

grloﬁg‘odi 1.2, th@f@??'r [)tf 3 r?xq:cﬁ@qulrbdi)l i s‘bl ndoI yl or
diaza’bia:;&xln[ﬁ@ﬂynbnabenzo[ bl furanyl, in particular

gégg g@ﬁgﬁ&w&yl)ﬁﬁ 3:;:’# t%§%8 %Pg?/]]{)fé% z?f‘%)b bicyclol3 2.2Jnonane;

3- berz M]-IPWI y)-1 Behpsbdiagalr iyl 41dna49émwcwga’zr2]nonane or
2- be@@@ g‘z @Zﬂéﬂln ZW? ?@ﬂo%&ﬂa!bluziyﬂ P@Idnéféﬂl@)fck% 2.2]nonane;

benzot ;. qul no 0 particy
2- qui%hadi ﬁyantlgnau.qqoq |'W§ﬂur%r° 4 @PﬁBt'?fﬁﬁrS or a pharmaceutically-

accegmbﬂehlbﬁ)dalt th@re@&fdrlewNadmde trse?quf nol i nyl

oar ¢ 1 o ReeteRtad PSR aRabRbarofil Sistiued pysic aromati

heteriocygiar gioupl iarindolphirh phdicular! 2-anddlyVey mmbmzmmolw in particular
1-isoﬂ%%p0§-4m; ﬂénzo[b]furanyl, in particular 2-benzo[b]furanyl or 3-
benzo[b]furanyl; benzo[b]thienyl, in particular 2- benzo[b]thienyl or 3-benzol[bj]thienyl;
benzoimidazolyl, in particular 2-benzoimidazolyl; benzothiazolyl, in particular 2-
benzothiazolyl; quinolinyl, in particular 2-quinolinyl, 3-quinolinyl or 4-quinolinyl;
isoquinolinyl, in particular 1-isoquinolinyl, 3-isoquinolinyl or 4-isoquinolinyl; cinnolinyl, in -
particular 3-cinnolinyl or 4-cinnolinyl; phthalazinyl, in particular 1-phthalazinyl or 4-



pht hal azi nyl ; quinazolinyl; in particular

2-qui nazol i nyl or 4-quinazolinyl; quinoxalinyl, in
w@aowiocwsar 2- qui noxal i nyl or 3-qui noxal i nyl. POT/AKI@B3®00639

preferred enbodi nent the opt'ﬁnally substituted

pol ycyclic aromatic heferodb lic group is atricyclic

* onendShRL IO RO Sl Azt o i

10

15

partipdat 2-quircoxalinglaoriBrqoingkalirgd.car bazol yl, 6- carbazol yl or
I Carlna§°|n¥+re @P&Eﬁéb”%h q&ngﬁ%tth%:bgflo@alﬁ}"%ﬂﬁéhtﬂi'éd polycyclic

3- phenazin nazi nIYFF
aronm@dutwroa:xpm/groumlsr?afrtqyé aetezoywésmunsun pgrticutar 2-acridinyl, 3-

acrldﬁﬂ/P NQIaRtiamyn Bt 7- gcrﬂiﬁ%ﬂobﬁbéébﬂw in Cﬁarﬁcdﬂﬁ? Qoéé?béZd)IW I3-carbazolyl,

G-carboghlhoF Ao RARBA i PaRcalEy SRR ALYl &-gbenaziny, 7-
phenlalzmn ev eB-pipsreazinydf ephicrebteiakiogl, mant ptdn&cmarrpamrmthuazmyl 3-
pheng“inﬁ';lﬁ\glle?Z%h%notﬁlagmm %’Z%@h@{,‘ﬂhé?zgn)ﬁ Qm &I{lgﬁgxazmyl in particular 2-
phendzazingk, Bvigherfox@ainyl)|7aphenoxazinyt er 8- nheeoxpunylcycl iC

ar oMy ifr Q@ér‘ghﬂﬁydréf%ﬁr%rdo%bba n‘?éhtqu éaiﬁ?)c%t)/nd of the invention is a

substituted ary

4-thiaplipaelyk ﬁylrdmmbngmlpﬁ%%?]ﬂon@nqupﬁayat,lwq Ar Formula I, ‘wherein the

poly %”d?@l"f\'a'fihf'hetéﬁfwalid“gl'duw ls ah fbptmi’ally eubafituted blcycllc heteroaryl
qui nol i n C|nn

sele eg ﬁﬂ%‘l CW}HOI'}/W'NdIBI p@ Fa¥ ?lgu'%ﬁﬂy A quurlcgj)myl isoquinolinyl, in
partm:uIdDBHsoqwhollrtwrtzmmnlnhqlzaxh pbrtlautarﬁhclnnollm)dr indolizinyl, in particular 2-

mdol%rgg §%ﬁ%l é)%c)ﬁ{l II‘Pﬁ?ﬁ%FJlHFaZB}EPQImIaQZCH? ft%tﬂfazolyl in particular

azl n

2- bemzqthtazaly&zphtihlaézqwi riapairiicufar, 71nhtipﬁiamnylu|qwna;ohnyl in particular 2-

' qungéﬁllﬂ? Mahpglu'lr?gét LduIBf"2 qhﬁwo‘%ﬁﬁﬁylcHbéﬁthyrldlnXl in particular 1,8-

20

25

30

35

alin ridinyl, artl|cul ar
nap"\‘i’é)ﬁIﬁ'WrY'd‘Prn Wprghyr idig- %gjp@pﬁy@q‘, uf rhylglrwpartg:,qur 2 acridinyl or 3- |
acndﬂ%‘ll dinyl, in particular 2-acridinyl or 3- acridinyl.
yet nore preferred t he bj.cycl,i S
et enBary et B Mesteftsi Srdfe et dhe: iaufiG Eetafoany, aroup is
optionatig ssuliistituted barte tanetmics tiswse vitbdstibstituerts geleotpd from the group
| t] I I
consﬁ&gﬁ ol ’héeikof\) lﬁ}éloge?\ 6?(8 NBNC?%r r ezdgﬁnt% he
4- thlladl a@6| y|mq_st4 priefersed cyc*P'BPQ Qn%]tnoné'i‘\% 4 thladlazolyl -1.4-
dlaz&ﬁé%d@ézf Q]rﬂfnahBQjérNHﬁ\ﬂi bPthel |ﬁvé’rﬁlon is

cycl o ng{b)1 %4 thladlazo‘?%I ﬁ]z? 4- g’a%aﬂmcyélo[éjb % onane
4- [ 5-4- ﬁih@*mmholimyl)% 3 AZhibdidiohd- gk 0|4-Biaghbicyclé[3R 2radriane;

o ° s 4 B LRk 11,3 4-thiagiqzp 21 drdiazabieydol3. 2 2lnonane;

abi cy%[ﬁ)[&%rﬂjllnyhdn&#thlad|azo| -2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5- i nk | 1,3 43 d ADLAR 9 4-din¥ hbiceiBr3ih 2FRfane;
B

l o
215 h&lr%mdplyj) t3-thiadiarel ¥ 1441 1 - 1, 4- di azab

dlazétSinI 633 2| Anzeeane; 30 4-[5-(1-Methyl -2- i ndol y|) 1,

4 [ 5- %Ea %eﬁf?‘%"ﬁggélva')ﬁﬁ‘lgh abl ‘ Pylal.lgﬁﬁ éa# IC)_/LC gfl_%d'% glnonane;

zabi ci-{3-01-Methyihbeazimidazolyl)-1, 3 4-thiadiazol-2-yl]-1,4-
b d lyl)-1, 3 4-t hi adi | -2-yl
d'aZ%[i;‘ﬂé[%aivELM %CI gE%I r2n Zaﬁgngn)e i adi azol - 2-y
4 [ 5-4-{6-(-Beozathiazely)- 34 -Qnadlanola%yﬂzw -dhazgbjcyelal3 @.2Jnonane;

zabi ny;i- -PhtaldLinemyne 3 4- thladlazol 2- I] 1,4- dlazablcyclo[3 2. 2]nonane

i’z gg, g aluggzlﬂrlllﬁglb,gﬁ4 -t @d[a;pi -g- y&% ?};ﬁgggpfgyglo[}& 2.2 nonane

3, 4-t4| E(JIZ-@mho)@rlmy[brﬂS 4-thiadRzabRoycl aldaZalitydo@& 2]nonane;
4[5(2 Qui noxal inyl) -1, 3, 4-thi adi azol -2-yl ] -1, 4-di aza
bi cycl o[ 3. 2. 2] nonane; WO 2004/ 029053 PCT/ DK2003/ 000639
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12

4-[5-(1, 8-Napht hyridi n-2-yl)-1, 3, 4-thiadi azol -2-yl]-1,
wd200diozanadi cycl o[ 3. 2. 2] nonane; PCT/DK2003/000639
- 4-[5-(1, 8-Napht hyri di n-3-yl) 21 3, 4-thi adi azol - 2-yl ] -1,

4- di azabi cycl o[ 3. 2. 2]nonane 5 4-[5-(2-Acrid:

Ing%le) éra Q—h{ hlhw a dﬁ} ?(QJ‘} hgd%lzg]zza c1yﬁl o[ 3. 2. 2] no

diazahidyddiB2lapnbn@; yI ] - 1, 4-d i azabi cycl of 3. 2. 2] nonane;
O 20 BT N in MR oI W A ufbabbSLeRAnt hoTer s, or @

phar acce b1 e a It t hereof, or
dlaZa;’mCNQiQIQd%]nDheﬁ@of In yet another preferred

enbodi e @A&l’“@nﬂmuﬂﬁla@ﬁazbhﬁ yﬁﬂ’llﬂfﬂléﬁ’éblwcl 8[3%2.2jHdnane; or

of aﬁ@?ﬁ%ﬁ«#pwﬂmwﬂ bzl sl R eA S o lh 2 Llnpnane:

subsiortan @?aﬁf@m@t ldrt%mﬁmyelofqtdwehanmreks ,Corga qpharmaceutically-
rom.penzet hi en cul ar
accefa&&gﬁ?nﬂp 'ptﬁ% &0 n%roqm?qe%(#gtrgea}sénzot hi enyl or 6-
benzdn lyet a;abtheb@neﬁefrmdyembodlmm'rttthe wompQuriskof thieuinyéntion is a 4-
oxad?éé&ﬁf'%oz{ U[a&%blc@cﬁﬁ‘écﬁi]ﬁéﬂérbé” d@nv#iﬁx@z (gfurli‘/drmula IV, wherein Ar

nyl
repre§eqt§ ﬁBIQFﬁWaHY §§Q§t'tﬁtﬁd ﬁgﬁ?maﬁlﬂ‘n 'T!E?S:q%?'lq betegpcyclic group selected

Trom%ér&@ﬂ'ﬂéﬁﬂ' 'nﬂ)dartuﬁﬂé‘rnQLbéﬁtbthléﬁyIPQEEér@dﬂﬂényl 5-benzothienyl or 6-

i.ndol i zi

benzpﬂa%ny k) ¥°f“DHdHT ﬂarth%fpgrqqngg tl C;J Sﬂrd%gfwyl 5-benzofuryl or 6-
benzbéuryl; nqdmmhyll ini rpanmulaCLQ-quan)hbpanerqumnbM’lyl isoquinolinyl, in

padlgﬂgrzg-b%ﬁﬁﬁc}l%ly’ dnﬂﬁﬁ& L e ?Pﬂ&uﬁﬁgﬁﬂé%@f% %h’z'inyl, in particular 2-
indoliginyhandolyhym particuben 2-insloldr benzimidaxzobl,i inyaarticular 2-benzimidazolyl;
benzﬁmlﬁﬂrﬂgl prrt\chférpfbéhf&hﬁzo& %HtﬂQPé%WtyEyh pc?rtlc%ar r phthalazmyl
ququc@nwaplnt Wﬂlcw - 3 9wnaa@mya| ﬁylnoxahnséo 'pap@n@u!aar 2-quinoxaliny;
naphzh)ﬂfﬁmyfll Wbaﬂfou%raﬁBLriﬂ H\ yridit-2en Z&Lveyhaphtﬁ¥rld|n -3-yl; acridinyl, in
i benz

vt kAo ) R Sl BEBARIA > pencotuy, or 5
dlber&ojurtylanzhbdammﬂyﬂenyl pmenpaetmurayl 2-dibepaothienyl aor 3-dibenzothienyl;
phen%xB?ﬁp éﬂ»}ég@?rz S’ha{“tﬁ&%&%(‘? 'phe'anQz.ﬁgl' Il nore

het erlrocﬁyétlli gorgriyeferred @mbwmenyt@ammam arwrmwcitq heterocyclic
group\i8 dpticRallyisLbsEtuRsd oheest fve BhiE /fthfsuliBtituhts elected from the

rouREBSIREIY O AKYp RURNY: NAI0RN b e e NElar RTze A0 BhREH:

t he darpowstpeferréde enborlirheanthescompound of the invention is

4- [ 5- 4( B k))1 3 43 OXaaoé(ﬁaq'Zaﬁﬂ A?d?’élz]ab‘]cyﬁofé ﬂzﬁrl?onane;
icyclo

4-[ 54 &-&Bzozcbthaml)ﬂ 3, Boxadiazali 2yt ;4 digzpbitydlof3. 2 2jmonane;

| cyclofg3 )1 4soxadiazol-2-yll-1,4;diazabicyglof3.2.2Jnonane;
4[5( enzo ? ﬁ o‘ l)l zﬂz]afﬁﬁ A
i Cyc|4o[53(6282pz@th@ml) 8, 4 oxadlazol 2-y|] -1 4 dlazablcyclo[3 2 2]nonane;
4-[ 5- 4(% 3inBéﬁicﬁf'u |1)3‘4—»o§a&ra§éﬂ32i'y 21011 d?aisddcy’eldtS@ ZlheRane;

{

Y Ul EoEh BT 3 Ackag 53'?@@ s 2inonane;

. 4-
- [ 5-4-5-B=Bentofuyyl)-1,B,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane;

& pligaghodui1 5 Aolhatabt 2R £ 42 ARIA3% 2nonane;

5
£1 d*(xﬁd(?a@uincﬂmyl)ﬂ 3 ddorsidiazab2eyl | Srdiazabiryeiakdi’ 2lnonane;
-[ 5 igﬁ%ﬁ{dﬁhw)h 34- oxc?dlazol-z yI] -1,4- dlazablcyclo[3 2. 2]nonane

. 4- b
VS Ry SR PRI R I L L By S
cl o435 Qbﬂmﬁ?? -1 3L4Ec5<a@%z@uzrw] i Elydil)azéblcyclo[:B 2.2]nonane;

2R SRR A9l e BHSBRE Anprgre:
i cycl o[ 3. 2. 2] nonane;

FS (3-Gnnolinyl)-1, 3,4-oxadiazoI-2-yI]-1,4-d|azab|c

0

[ 3. 2. 2] nonane;

‘<-I>U-l>00‘< hw-hw-bw-bw

c
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4-[5-(2-Indolizinyl)-1, 3, 4-oxadi azol -2-yl ]-1, 4-di azabi
cycl o[ 3. 2. 2] nonane; WD 2004/ 029053 PCT/ DK2003/ 000639
W 3004/029053 PCT/DK2003/000639
4-[5-(2-Indolyl)-1, 3, 4- oxadi&zol 2-yl]-1, 4-di azabi cycl -
o[ 3. 2. 2] nonane;

3, ggélélfb &'I”E%Sbl)ﬂ g]lﬂgﬁ%ﬁqéz& 23 yﬁ 104( 8|aza |cycl%[f¥ b]Z]nOnane

4- [54Q[35=(BeMéthyl-Qandbbyl))‘r3430)ébd:naml-|2aylbl142 yl1-1, 4-di az

dmza“%@@é%ﬁ{)% 0222; m dazol yl)-1,3, 4-oxadi azol - 2-y

- 1, 44-[G-@zBenzignidazatylp 13, ﬁ@p{gd@zol 2- yI] 1,4-diazabicyclo[3:2. i]nonane;
4- 15, 4C -3¢ é%ﬁ '2gliéeilﬁrﬂn}da1zo®4>41 8xdxadiazol-2-yl]-1,4-

i azol - abi cycl’o[ 3.°2. 2] nonane;
dlaza@%lq[fﬁ QPQE‘PnoI inyl)-1, 3, 4-oxadi azol -2-yl]-1, 4-di a

zabi ays @LBerzothiagoBi)el,3,4-oxadiazol-2- ylﬂ 1,4-diazabicyclo[3.2.2]nonane;
|40£/§|4( 8J #E%f%%ﬂéy?)léB%-oxa a""?&?z%ﬂ 1,24 Xa]za%fcyclgtffi?nonane,

4- [ 54¢[B-QQuimaablimy)-1 ;314-®xddiazad2-aHol,4 2igddbiqycie[di2aZlabnane;

20{2'4?@3(52%3@%%5%'1 3, %ox?silafol 2-y-1.4- émazaqncyzckghzlz 2Ingnane;
- di 4z[§bq1¢§rbfap[hy]mdz} R@ﬂ)a 3;4- oxadlazol 2-yl]-1,4- :
dlazéh%@dgﬁzwaﬁgﬁ@yrl di n-3-yl)-1, 3, 4- oxadi azoI 2-yl]-1,4

4- [Sa(%bdﬂcg ?\lﬂpﬁmﬁﬂdﬂg 6&%5?6‘?@' -gW=h44. di azabi cy

diazabiofck[3.22nonane; 4-[5-(3-Acrid

Ia?él g5 -@ﬁ?@@kj@gﬁ%}%m&zﬁw‘j AL ENEV 863 Z 2% Re;
3, 4- dxfid(3aaaiidiayl1]3,4-oxadiarokBivily t.hejigzabigyeiofdadr@]nonane;
4-[ S @ Bgﬁéﬁ%furgb)n §4?bx%d%?$:%?’2%0’1 4%di¥kdbidydo@ 22 fMdnane;

|
4] S A 8 Ditensohining) 3.4 exedinzek ik rdiezghipyclold. ziZlpnane
abi cyc|m(2BDheAkBHiEmg)-1 ZU-bxhdazsk @yg 1 4- dlazablcyclo[3 é[ gnonane;

bgné%t_ -gﬁélgen&bﬁ'gqufEs?e%{?%%?'iaﬁé'r%'y 1,4- dlaza%lcyc\l’o% nonane;

3, 4- aixpid{2aRhéndxadinyl it 1 B;4+oaadibzoly2-y i 134-diZabicyeied3.2. 2nonane;
4-[5-(3-P hen oxazi nyl)-1, 3,4-oxad iazol-2-yl]-1,4- d

i aza bicyclo [3.2.2] non an e; or an enantioner or

mi xt dr-f5-EFPheroxazimil- bi3u4-oxadinzal-philr drskiarabionclgl3. 222§nonane

- accepyrakl %n@ﬂﬁbh’eprbrsa?‘%lxhﬂércﬁois eﬂbnﬁ@m@ré)xd)rdﬁ pharmaceutically-
t her eof.. I nation of two or npre of

accepiahielPAEIPS 5@&5?’9&@0‘3&@? broxide thergaki der ed Wi t hin the

SCOIOGNW cbﬂh@nﬁtme@ﬁ twa\of thb@n of Bed iemtbbodiments described herein is
e cont xt of. this invention an

consifteh Wit T e ks RS rESGHIE AP st ur at oct
strai ght or branched hydrocarbon chain. The :
. |n preferably contain of fromone to
Defir FQUB&FT%UTI' atons (Cl1 _18-al kyl), nore preferred of
f r omlanthe contgxk Qfaﬂufanmaerdm (ema@y& @pup degepates a univalent

or

- saturdhdy, 's)tra@ﬁt%r“ﬁ*aﬂ@h@@'Hy)zﬂ?ocdrﬁé’rﬁ’%ﬁbhﬁ' THRERRRBEMIboN chain preferably

contiRAL TR ARSI &4 Rap Asenn aloeiC frosaki dpBreg S Fod of from one
to sm%rbdnnﬂohwt Y€1 s-alkyhulower allednnidaiuding ipentyl aisbpentyl, neopentyl,
e S T
alkylvgriogip, ingjuding byl iisebuwtyl, isecamdary| butyt and testispy butyl. In another
prefdrrPERBYHiment of this invention alkyl represents a Cq.3-alkyl group, which may
in particular be methyl, ethyl, propyl! or isopropyl.
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WD 2004/ 029053 PCT/ DK2003/ 000639 14 In the context of
this invention a cycloal kyl group designates a cyclic
wa@bkdogl029093 oup, preferably contai ning of from t PEE®KR@®3/000639
seven carbon atonms (C3_7- cyqloalkyl) i ncl udi ng »
cyclopropyl cyclobutyl cycl opentyl cycl ohexyl and:

vl Bafie boted ot 7% EehEEh srirceb By’ B5EH deSlarRygs @ cvolc alky
groumr meﬁerablyde(ﬁmtaem‘Igabb\fmm \Ahlre@htcn geveralckybory ataurps i(€3.7-cycloalkyl),
K f .
inclu G R ok BB Mo itiR oo o YERRSBRR:
i nvem itba pmnemtj@ chhig (b@)YQﬂé'?Prré‘t Ryeloalyl- alkyl group designates a
ycloﬁu@l gmuboxé %‘e'fméd du&vbhwrmﬂé@téamﬂ g&sug i BYBBtiues B8R an alkyl

grouR,s RO RRTBAdABIG, torRIanics (al Biaeieq el all Bfups of the

invertiodl incllgle @peloprdpylraethiband efeloprapytsthyldi nent t he

o et bR or bV BUBSH, B AU iUy g 488 e dfbon chain
containing rane ommore deikleckonss, inaleding ezueer tii-&res/Bnd poly-enes. In a
prefeWé?i' é‘ﬂbﬂglrﬁéntl t?l@séikQﬁ‘)ﬁ gﬂ%Hg (ﬁe %niﬂvehfbr?cgﬁﬁfnses of from two to

mght,w@ga,afﬁmss(cagr@hwyl) 1mogs pgefgfrggecgf&lﬂowaqwg,[(q six carbpn atoms

(Ca. e-%lke?lyl)chﬂiEBihg &ﬂeést%@ﬁdhﬁ@ybond In @-most-preferred embodlment

the aikenyg nggp o(ﬂthe gnveﬁ drlu (?%yltlt}e@ét émgrf’z %}?opheen)§/ (af?yrfy 1-, 2- or 3-

buteriyl 3o0ct, G+t&nghlenylor1 -1,3, B—p@t—tone@yhexemyl or 1,3-hexdienyl, or 1,3,5-
hextri;eﬁ L 1(7 pegtepraenyl o4 otc%a}ﬁo&t §d o&ﬁleﬁ)‘{i %H 'i“ée@bbﬁﬂenyl or

yNnyl “droup desi gnates d ’'car bbn ontain
135%ecmtram>é triple bonds, including di-ynes, tri- ynes

and ﬁ’r?'tl?é %ﬂﬁl%xt othis irREREGH éﬁ%ll@ﬂ%@@kd[ﬁﬁ&eé@ﬁat@%‘@’é‘dﬂbon chain

gr.ou e I nvent|on conprises Of fromtwo t
cont%w@stoa%pbcmorgt iple bends.- 'QP[&&?’H}H -yRest etr'mr@lse@m%aob'rynes In a
prefer@d éMOHﬁnémtXth@aéIWﬁylagr@Uﬁ &fQ?\e |n6eﬁhd£ry I&Wr)prlses of from two to

o5l ol S5 B GA g e broon atoms (..

s-alkympernclodingsatelehghphe tiple bond- lr tpyngst; preferr@d engyodiment the
alkyngl BHJLan&] thegﬁvélntF)n I?%H&N}Py% o}znpr%gyng 1- 42 pSf‘B)H@I.’ynyl or 1,3-

‘butdiyng; 1he£d|3yn§r|peatynyl ;prgL a@gr\tcﬂlynxu 1-,12-, 32, 4- g)r 5- -henynyl, or 1,3-

hexc;g/h 50?6‘93)53Méxtnﬁﬁyll13 Bepfg.duunyj 0,05 r?eﬁ)tynyl or 1,3-heptdiynyl, or
F%‘}’F ?y%ysz‘ :],5tdﬁyﬂ§/7 °<‘6¥"yi s "3 %‘itﬁwnylmyr 1,3,5zocttriynyl,

‘or 1,3,537-bcffewayriydt raynyl . In the context of this invention

aﬂe?ggﬁﬁé c%rq?éﬁﬁ oqetﬁ@&% %ﬁ[aégoglgaggggu er g#h%’tes an “alkyl-O-*
groumwhewenrealkal iscasydefinaghzbaye. tE)@mmlﬁQQﬁlperﬁrredcaII@@Q’ groups of the
|nvedfﬁ>ﬁwr\ﬂél¥ldéqﬁet?lb?2é¥d %ﬁ?y the context of this

I nvention an a roup desi gnates an alky -
0- al Hyithe cgptxb ofméﬂ%thlgn@n b lkoxpea %ﬁ’éﬂf%dﬁﬁls{?é es an “alkyl-

O- al@m@iﬂé@é vﬂ‘ﬁer@rrﬁélﬁylf@ﬁs]aiéfm?é}d a’ﬁd%' Ele‘g@‘l@oﬁBrefélﬁed alkoxy-alkyl
0 ox
QFOUB% ngf}e ﬁ%Y fon 'Qﬁk&‘deeff‘ﬁ% W W“ﬁ yetﬁﬁ'n%é@&xyd?‘ethy' and

ethotyrethyl.nventi on an al koxy- al koxy group desi gnates an

32“ ﬁnlé 5t¥1!ib09<\)/ﬁﬂe§%g(?h,s ﬂ{\%ﬂﬂo rz:aﬁ!é Iﬂg;ﬁ% &Ra&e&gnates an
“alkyfPoalfsg-Qf* gresipi md‘@ﬁeﬁnoalkvhtﬂ aaedeﬁvateﬁlo&tgowet ples”of preferred
alkoXJE4IREXY drbiR90f thet MvEktioRtiReRde Mathlaagickyamdthoxy-ethoxy,
ethoxy-methoxy, and ethoxy-ethoxy.

In the context of this invention a cycloalkoxy group designates a

“cycloalkyl-O-" group, wherein cycloalkyl is as defined above.
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In the context of this invention a cycl oal koxy group
designates a "cycl oal kyl -O" group, wherein cycl oal kyl
wo g00am2ee3 i ned above. WD 2004/ 029053 PCT/ DK200B¢ TYDBB®BB/000639
15 In the context of this inyention a
cycl oal koxy al kyl ~group desngiat es a
cyclo kyl - K wher ei cl oal kyl and, .
al kyllnghg gan é# oﬁet@sam\egtlonnatcp(g{c])@ﬁ%}xg;aqk)gfgrﬂfpsde3|gnates a
“cycloalkyhopal Rylagroud, ediekeinycyaloatsyy agd @lifyl des agdefised above.
"cycl y | Vi a
al ky Ilﬂathﬁ J:on(Pthlfgf” hdgun\ﬂarn?BH a‘l’glﬁ{ﬁ q‘:all&xg eﬁ*&ﬁ) éﬁﬂutphagalgnates a
cyclpalkwhoraihylk@ @eup.rwhereieayaloalkyl anst alky arg asrdefinedeabaye.
br om|Rgh8rcomfetast tﬂ% |ﬁ§/@ﬁ‘ﬁ|onThHﬁ) e fep 'ré"@rﬁg%ml@érmé a chlorine, a

roup represents e. tri ro thI
bron'gr,le 08{ cﬂfbriﬁ lﬁﬁ aéqrgu '%H?d Qi h genm l¥1yl ggroug represents eg. a
tnflucbrbh’iéthﬂ@@upubsthchIutdmleth?l tolup @i sipsilar ltrhalbgen-aubstituted methyl
this 1nvention an acyl group designates a carboxy

_grouéeoup lo (-COON) or an al kyl -carbonyl group

(al kyh-te-contetiafdhis invéntion an @cytigfaupedesionates a carboxy group
(coe@na.l a8 émgpéa%swngqioﬁaxhukgr ‘s wﬂeﬂem% Al R5E Yefined above.

Examﬁasnefcemfeersm 9cvkcer@ppamfeﬂeaum@nilenmélude carboxy, acetyl, and
propibngt.di azabi'cycl oal kane derivative of the invention may
be provided in any formsuitable for the intended
adm ni stration. Suitable forms include
Pham’ﬂalwem&call%Aceédatablel Salts physi ol ogi cal | y) acceptable
sal t g al . :
conp oJ}] €1 04 Bh%gb%& @’ﬁﬁ‘%@%_d%%?gjg tg%nﬁvgﬁ}%ﬂ Fri%y be prov.lded in
any pfaammuseitablealfoy 4he entantded addiminisiratiant sSuitabledeforms  include

] oy AT 59186, i ome o
the C@‘QW'Q@&WB‘PHW@?@@HFWW@”&M d, the hydrobronide '

der i v&hrhples ohméﬂhé@mtibaﬂ Iéi;cetplt@blel additien ddltsvis@lude, without
erchl orate der.,v

imid T Pt e o p R 2l BT S BlelBTsaopyen s e

. hydrachldride hdesuégh&oe deydreeklofic omcids ultipd uhydrobcondidet hderived from

hydr{)ﬁ’rro'f'ﬁtze (ﬁ&r 'tﬁg%tﬁétgnax%rﬁfe@ froftf 'nﬂngéér’t? ag'%f ?EF‘C ‘F&"aié’ Fc‘ferlved from

conat e om acC
perchlerig acichdhe pbesphate dasiveddeom phesabeds Brid. the @leh@neéieﬂved from

: sulpﬁlﬂ'ftz a6ies the hemaate d’@iﬁeﬂeﬁoﬁr%ﬁ@aéi@nﬁé I%B@ﬂslté dFived from acetic

25

30

35

benzoate .derived frq oi C_ac
acid D RS GRS R BCoiBiiaCkh e Pesalbate AT el fiprascorbic acid,
the bEnizenesulpbbfatet derivexfrora thendensyipbohicavid; ithe henzastiedderived from -

vorspi SR LA A A D HO e 9 g B VR rom i

acid gthet amibongte ateirived tfrmm gembomlatacndl,etha/edamtemnd@rlyedlfrmn enanthic
acid alﬂed f%ﬁggatlea&éﬁ\} afi€ OéEI(lJ aﬁ'féhgltﬁ&r‘ngte td'c"-‘:ﬁved frora glutamic

erived rOHIHH erc
acid f thenglirePlate dedved fr%elyc%e@edattbe d@tatﬁeaem‘eﬂﬁmm lactic acid, the

maleBié dgdrive R §ioin maelmmn&wlrﬁﬂeﬁatee dégived effofy ®alonic acid, the
maniE a0 v SRR Bl s 26 Rreihbres foata3 NN T cin mothane
sulplmdsmb adcitle tld@rnamwhélenweé;ulpbd)ma:teademi\(ed fins ataphyalahe-2-sulphonic

' ' 54 t i ol :
et 5 5 2 B BBl a4 SR GHID B 45 sty aca
the aeribate tdrsivedufom sosbideadide the rstearate dativedatrpm steasic acid, the
succirfité " @ Rvete o dsddcit Latid athe aftste BBRved from tartaric acid, the
toluene-p-sulphonate derived from p-toluene sulphonic acid, and the like. Such salts

may be formed by procedures well known and described in the art.
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t ol uene- p- sul phonate derived from p-tol uene sul phonic
acid, and the like. Such salts may be forned by

w@e@ameeses wel | known and described in the arPCT/M2003/000639
2004/ 029053 PCT/ DK2003/ 00063 16 Ot her acids such as
oxalic acid, which may not b conS|dered

phar eutical ly accept abl ful in_the .
prep@g?f ol"i?c'gfS s%'dc%s e?’éﬁﬁre nt‘@ﬁ di"e¥s nIOE be considered
phareatautically acde;jtatilleaz*abycbe:lusafdlaunetltbarprepanamenocbf shits useful as

mter@%%{ﬁ% ﬁF ggpﬁmhé 1|O£{1 ﬁf&g&b@ﬁéahé ARRRVERE $h@Ghtntion and its

pharmagediicatlyisaceptatie laaldeadihwﬂ/&au ve of the invention
i ncl yhigg) %H@'df émlt@dla%%'bfc?c%%résdéﬁ%tﬁé%ﬂlmesﬁﬂvbnﬁ’én include

a chem cal npound i nvgntl on _containin

alkali; pref@xsalts gwgh ) 2rihenspdiuy sall ObA PheTEIGe FeRRayiL flthe invention
Contammglﬁrbg@iok grélip.N- cont ai n| ng conpounds are al so

Pr of Zma%gdmaxﬁnfﬂﬁ RieRtn 5%, i Tls” 2 Ry F80hting compounds
are asd ontemplatad lasm)imrmameuhmllyyaecaptabiessalts Rréferred “onium sa!ts
inclu@¥ the Ak onflth 1¥BsS b%rit]lcﬁl%?l JETERELARLY 521 e GRiddRyt-onium

d aza i cycC
saltsuemdVmcx@oalkylaﬂwl-gn@%ﬁalts nvention may exist in 15
(+) and (-) forns as well as in racemc forns (). The

racenmates of these isoners and the individual isoners
—&E&Eﬂwte” es are within the scope of the present
I nverntheom 4 diazaﬁcyclbamqaemnvb&vq of tHev pregemt invdntion may exist in

() B A LSS R g P L BSAUL g fomers nc

the indieduél isameoptharaselyesnata withindhd scapd of ithe peasiemy ereetlon

t t . Wi
bbs e EagamBCiotfs WaBes PRI il He BEATEAIdel By known
methegsians teoantqq%d@glen wabaviéepawﬁgdhp&m%g@%wc saltais by use of
an dpichi! aciivei weidTeamd Xib the optigMyndetivd drie compound by

treatg]ﬁnf \gqhgrt?q%o not%grgmeﬁ'me rei%q\jﬁggl ch%marl}es into the optical
antipodgst Bl basad i apormfclmron'(atographyaonraMeeptlcrainakEﬂvet @satrior Racemic

comﬁ&% azﬂ’\gpm'gg fr\( At cfaﬂrth %@We ovﬁé Nbethelr ,optical antipodes,

She 'y &P va
e.g.i nventffastiona @D@éﬁlb%athnesgfvéﬁ b9rtﬂre Kf@ﬁﬁ%lﬁson nagndelates, or

camgﬁﬁﬁ@hgﬁﬁﬁp'élté%ﬂ%rﬁﬁler eaction of the chHem cal

conpaunds res vention with an tica
ot | Jhend 4-iazabichapBIkapeI doTRaNE OF Heh PEsSanbvadpNBaY also be

resofvé@”b %eoforhdtlohhaﬂwlaétémdm@end ‘Bmides (by reactkl)on of the chemical
ar

h d
compiith b, Presend oy wit Bty 2 Actiftetngponyiic adid
sucht ae 13t dérardd: frbnt ¢ripou (i pdnfenvllatammes(smon @) phenyglyaineh (+) or (-)

cam@ﬁa&ﬁ{:’%ﬁ?ﬂ&% at‘fF]\ | 24 %nbﬁro?fd?éﬁg{e%rﬁénc Egr%a'rhé‘t@s by reaction of the

or the res
chernisaheerspayed mﬁdkm nrﬂsentenvgntton witl m@wrcaily aqﬁweﬁdoroformate or
the ﬁkgose descrl bed by Jaques J, Collet AL & Wlen S in

o S0 SRy P CaBBr U iR i in e
art. Saoh ainethdm o ¢hode desorhed Ay daguse St@olletng, & Wilen S in
Enan?&% ré"lﬁacemates and Resolutions”, John Wiley and Sons, New York (1981)

Optical active compounds can also be prepared from optical active starting
materials.
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Meth

WO 2004/ 029053 PCT/ DK2003/ 000639 17 Methods of
Preparation The 1, 4-di azabi cycl oal kane derivative of
WO b@4iogopsnt i on nmay be prepared by conventi onaPCTKR@d®00639
for chem cal synthesis, _}hose described in the
wor ki ng exanpl es. The start ng materials for the
proce I§es dePcrl bed. in the present 5 application are
PBadi |y be prepared by conventional
met hd'cﬂre f nedmzatmommalkahé yesivaiiveadl thecimyantien snay\be gprepared by

convgﬂﬁq‘;aqrmgﬂ{b%s‘);o&t &??Hw[%]\é?”s'ynv nfé’me e 1LY HeSEAbe® in the working

er CoO Ion-usi ng convent |1 ona
exampiehodde 'Eﬂiaﬂlegd matedatst Joofthehrecassesodesaed  ipedhe present

apphéﬁﬂcﬁi %ré‘%o@@h iopahalebdelly B prepareat b?rtﬁinvbﬁﬁ&ﬁ'élqmmds from
comraﬁ% ) extractl on, cryst aI [1sation, distillation,

%@' lablgych egpigalsg; o ogi cal Activity The present
I nvemis®one @bm;ﬁmnﬂmfﬁhéﬁhvehtlén(baazﬂ)comtdrtmi focareother compound

tives holinergic |igands at the
of thé Pl b 8o SaERUPRA eSS or o ChAchR) | and
modulTaeoesd girotbetsmof derireactiansegescribed hepsin teyi ke isolated by

conv%ﬁl?or@log?@éﬁm Je tg gnSpBwer&{raéﬁﬂ_ \%th ﬂls%ﬁn, d|§tlllatlon,

eover, prefe rred cOnmpounds 0 ein
chrorgafogsapis eia activity. In the context of this
invention the term "nodul ator" covers agoni sts,

. .partjal .. 20 agonists, antagonists and al | osteric
B'°"?HJHE‘ gFUYﬁyof the receptor. Due 'to their
phar Mineo preggenit| inyaratfon eelbtw fio hodélazmad:azabmblbahmne derivatives
f
round 55 NS rof el i HRETR s dbbyRgi dlinsigaon) and
modulatcsis ©f thk mnnemceetoas ed ptiriadaethe biogeaiceamine transporters
5-HT ﬁﬁ?éﬁ@ NE2 I@HFEH\)ér Myreferfed g@ﬁ@bﬁﬁ&é%‘ﬂ’th@ iHRAEibAShow selective o7

di'sorders, diseases relate neur o- degener at i on,
activiy.-seases 25 related to inflammation, pain, and

W t hgp Qf}gi@lcﬁﬁwmbﬂlfﬁs Gﬁ\%é?ﬁ@n*lhettbﬁn t“ﬁfom}.umbli’ gﬂ;v@fs agonists, partial
a Qf & st anc referre
390'_‘536 FRG 'Sé cfi‘al}psg?%%gm Pbsa?ﬁgﬁéeﬁ%f?tp{/at i ves of
- the Duesnthain panemasaldgical prdfie tthe ot 4relinzabicyd]cadisenes derivatives -
of thg |ﬁ\9érﬂ%rn ma rbé3 ﬁggﬁ#f@nﬁmrﬁé:%ﬁé?ﬂ é)tfcljls%%fe C&”&?ﬁddtlons as diverse

seases or I SOr
as Cm& r@aged @l@gases VRNSorelnted idisgases digeasag relatedite smooth muscle

contr‘é%ﬂ@r'i,y eA8bErfrd Yjsrderty Sdnsﬁﬁstésofblatéhzhﬁ'n@ﬁFo-ﬁeQéﬁ@r%ﬁ@n diseases
%(5 on.deficit, atten ndf|C|{ eracé bé 6 f

relatef 43 fRflamMBlioR Paibn 289 drindrewal SyRIomY aHEed b dhd dgrmination o

abuséroqu}feﬁﬂbalcslbatafws Sclerosis, Glles de la Tourette's

SR PSSR B TINS5 e cpgives of ne

inventiom aredused der the treatmgnidot disg¢ases,sdisardess,ann cenditions relating to
the Mtﬁé‘?sr?erv&&’é 'sX%t%g?gguéﬁ d?é’e‘?s'etsyor B%ro?@ér%pﬁnﬁludes anxiety, cognitive

noci cep tion
dlsorgersf@arr@ngn@@fﬂ%amworauﬂe&qﬂs ay§| es@fancte%n dPlzbeimer's disease,

atterﬂ%ﬁk'd@‘ﬁjta alt¥RBONI RIRFCR, HyPEIRIBSNY Blédr@éra, Pﬂm‘éhsons disease,
e 1 e ot e P e
depres!sidn omanid, ahanit utegmbssibasschizophrenia, obsessives coaiputpive dlsorders
(OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia and
obesity, narcolepsy, nociception, AIDS-dementia, senile dementia, periferic
neuropathy, autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy, bulimia, post-
traumatic syndrome, social phobia, sleeping disorders, pseudodementia, Ganser’s
syndrome, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue
syndrome, mutism, trichotillomania, and jet-lag.
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syndrone, nutism trichotillomania, and jet-lag. WO

2004/ 029053 PCT/ DK2003/ 000639 18 In another preferred
weniadeesnt t he 1, 4-di azabi cycl oal kane deri vat PUEDK2603/000639

‘the invention nay be useful ,{or the treat ment of

di seases, di sorders or condi&ions associated with

srmohrmclec cti,on ulsiye ' . '
S APt P S SR nel Fhd S LSRR BulEne derivatives of
the inmldnsnmysbedjwfmlhmaheaiseatrmanteqﬂ llispases, tdisalidees, & conditions

assogi}égéq Qﬁﬁ\' gm P ﬁfti‘écﬂ?%bﬁtra an Otlﬁélﬁdﬁga§éﬂ\fﬂﬁé(]|\9é‘ di€ders, angina

pectcwmo@rematurehéaqow, dpgwaﬂ&@pa; oduakraﬁeadeaﬁsthma vepilepsy, tardive
dysk.hagla' Hys&%r%.meﬁ@wéeé é'éulél%n tdhy ér@eﬁqtermm:uw

endo raer ot oxl ,cos

pheo NSH@E?&‘@WreFﬁVSQrQrBHgé'B??'BﬁEG AR %\(gloaﬂﬁane derivatives
of thetinventowtrhgy by ekeful fdr ehboasataidnttdfeendocrine disorders, such as

thyrofdy{ind simengaseolans: grdaict Bad Aiin RS
neur dnlstjk aeoﬁter\peeﬁarlsedrmbedlmentdhe di,4rgliazabicycloalkane derivatives
of th@nﬂ'&bﬁtl&ﬁ‘%ﬁg%%eﬁﬂup& @%gﬁgsméhtoaf deggﬁeg%n@ﬂé’ﬁ\;@%sorders

ment t Iazabi c
mclu@neg.tmsiam@n@watam induead ineurerdggeeeradienul for t he

”eglh‘timrétveﬁf andtharmptetelredi S@rﬂ§8§|merﬂ| Stﬁéde‘r 4.di@%abicycloalkane
n

derlvgtévegc et%gnlavq ?cl}rgg{g&g%é nflﬁ%nggr t% tgeea§ f%%&\agqry diseases,

disordeme | ordiconditions,uirnobuditg vuaflammatoﬁy skind dlsdar@ershsem dsnacne and

rosacieté.dfl_ lglhigrg%r%%q%rgg fgﬁléﬂgﬁﬂ&?ﬂt B@‘& | té]ge?she IuI erattlveoncolitis, and
diarrm@e be useful for the treatment of mild, noderate or

even |seuf %ﬁoﬂ%m&r?@‘rre%céﬁﬁodﬁmrﬁgh% 104 - d‘i&%ﬂb“ (é/%lgalkane derivatives

character aln cause mgraln
of the irmention anaY be piseful fariedreatmant of wldpmwerﬁt%w g\en gavere pain

of aduté; ditrdniel @Y CleRatreanectitratiet iasewelll abhpainnante@nby mlgralne
treatment of w thdrawal

sef ul
POSf%%%ﬁﬁma'EaaE%&hﬁvt%?PH%B?'POn of use of addictive
s ubs tFamed ysthe Sy4-liattiiclostkanebderaratigss ohtheugwention may be useful

for trﬂal ﬂ%&hﬂ&mﬁBf*MhHW&mW@i&% éé{ﬁ%hdaﬁg té@ﬁﬁ%ﬁ@n d‘?ﬂié?a’ 818 addictive

cocal lazep
subsmegssbéhzaﬁmqwepsmanw mcugtﬁ nigatinedcentaining products such as

tobacWot hdpd  ducAMagddiefdihY Cordine aemae%nb@hwe Béﬁﬁécﬁbzéblnes and
b raumatl C ex eri ence Cl;ﬁ[aam [tha Y. an %(iég b

enzpplipePier i Oigsernd alsakpb:\yitharawal dgam; addiftye Substances is in
genefginae ltrtauaiatlmg expeséhes sshesacterissd el eghxietar and afresteatibn, anger,

‘ anxuét{),f %lm%s |ﬁp<%\pé:'fraéfsr?ﬁr2§trﬁ%ﬂ%&trﬁggvgﬁgregﬁé@ h%aﬁor%ee éhd increased

appefitophy Meightgairand 30 al |l eviati on of wi thdrawal

S { | . i .
ORI S ARIER S BT s ond
alleviatjipaiaf withdrawa mpn@‘mﬁgpg@bstmg@ce as well as treatment resulting in a

volurikaﬂrdih'ﬁﬁ@hé@}fﬁhlé@bkﬂfféead’cﬁéﬂl\)éaéub&énééf the i nvention
or

are ysed di a stic ts
et ANGIte0ASERG I AP ERabiEsbaltiati, fRfatives of the invention
are ussteps aisgnasticaadents, ¢igssorethe RfenBfieatiorc andiloedlisation of nicotinic

rece&%‘??\ JFIO%%SSUGS

Pharmaceutical Compositions

In another aspect the invention provides novel pharmaceutical compositions
comprising a therapeutically effective amount of the 1,4-diazabicycloalkane derivative
of the invention.
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I n anot her aspect the invention provides novel

phar maceuti cal conpositions conprising a
wo heuapmati cal |y effective anount of the PCT/DK2003/000639
-1, 4-di azabi cycl oal kane derivgtive of the i.nvention.

V\D 2004/ 029053 PCT/ DK2003/ 000639 19 Whi | e a

o ablc oalkan erivativ ntlon
use i en@r1a%3fJ aﬂfﬂﬂ @?'e f&h? Pﬂwf%rf uee]gl therapy
may rbev\adﬂnmmeaéd crmrtbedncm oft thesrgw ashermieal c(umpoumd oifliis preferred to

llntroJLE: %éﬁﬁlc aﬁ%&%ﬁ otpt@ﬂhlly? 'ﬂ'i”‘kl#éf f(‘;)r'i]n totF %&R@BBQ c%ll(yilacceptable

salt, mpbermaoeutm@ eomosmonrm@ﬂﬂﬂe@ Mltho@ree @djnmrarﬂda*.uvants excipients,
carn&éﬁbtﬂ‘fé‘r@t Siluents, Cél{d/bleétﬁer EUétBPr{a?y p%'a?ﬁ%ﬁ@é@tica%d)’qﬁérles

ot er custo armaceutical auxillaries
pref # réd @%ﬁqﬁeﬁm bogdimentay & i B1YepHEN | diQuides pharmaceutical
compusitiomacesthp ﬂQhP thenmpasdibzabisycioalRans idegivatiee of the |nvent|on or a

oo AP S0 AP SobBYEF AR o or more

pharmbeeutixfallyt agegpteblewicattiers etherefiope,e andhavptibnally,i ofhery therapeutlc

and/c?'h rbgmgpa[cﬁc @gréoff%@o; RAOR! ﬁﬁﬁacfébg in gnge Zﬁ"é c4}ti6is) must be
accem@blgséa the seaseref qzmg @gmpaélp[%)wmjghe b@ther 'ingredients of the
formulaﬁ@@ahabio? hahﬂfdl'?@tlfeefe%@pléﬁt th@rétﬁ conpatible with the

ot h eh_ln elent (e l%‘% tion and notg rH‘
to t H&e r,g"n%qe(u icR p%pos EiB¥enYqN. gjay be administered by
any a@mpesieht oroute, t Whichn\seiitsi ¢he negsiped atinarapgt ePreferbgd routes of

acmiBBL3R (BT bed s LU, Rt BE BBl f L crags, i
powdgdrioni it liguidofgrm, napdirpareotesal iadmiaistration,i in q@pticular cutaneous,
subcb%n@ﬁﬁ@e n’lthrHQ%{ﬂér 0(5r ﬂYtH\/éHbGSf °|hL80t|6Hd R NhRbFhaceutical

m ni St rati on,
compagiiai aﬁélaesnvqmpnam@@ myanufactured, by Anynskilied person by use of

standarru Qﬁ%ﬂh@ﬂs a'ﬁblecd?ﬁ/@hﬂaﬁﬁttbbm ue§ @ﬁpﬂﬁjrrat@tb e désired formulatlon
nvention can

. t |l ed
WhepydlsSied. SrBRsPanTBEHeRE Heive StvasEaaEceifp AlyS ingredient
may bpnypoyed.e to the desired fornul ati on. 20 Wen

desi redy 8.% to OB % thrr%}é%o “éﬁ&" nistration may be
Ive In e é C?

reIease o]
foundrin th@eiat@éte&iltl@ @f Reeinatonsd2ha aall Seienes (Maack Publishing

Co., Egggow pg\gatl on nay be found in the Iat est edi ti on of
Rem ngt s Phar mac ci e ack Publ i shi

o Thecheial Boga0sgerarl e DB AT aeyi o fskase being
treat&dt AN isswithipetherdisoretibn tofieheliphgsisanh @ndgmay ibeaiaatbd lay dtration of

O 1 S Pt faosen 01 80 e by, B Brifst the desired
therapieuticmeffant edovfeven, st i nsvemesemﬂyt ccqntemptaded hthade phagvaceutical
comﬁ&‘ﬁ[&%e ﬁt‘élrﬁﬁi%‘ftfr X£'0.1'th éb%uﬁrfﬁﬁ)eﬁq ¥f active ingredient per

ated t ar maceuti cal

individot APRe nBreserabhb Al ABBLAboUt 119 2heslht 10Smargnest prefarad of from

about 118 =2RRUEAD rﬁgrar%OsmtBSIeVﬂoG'WéraB@ﬁﬁc trea@héntabl y of from
about_ 1 to erred of from

o e ARVa ke Ot ne, PP S 8 e S SRS per cay.
A satisfestorgnésult ¢am, iacdertain inglarchss itie obtpiresl atlaidoisagerasdiow as 0.1

o [ TPy ARG Ak o8 R6R3 hdsanty considerea
to bej@bagb1asmbd(g ke and 10§gimadkd pva. Rreflerted/rapnges are figan about 0.1
ug/kd‘&PEIBout' 19 an%fg/&ﬁ)e Qoﬁﬁaefrdn@%%ut § LBNIRSRMEBOUt 100 mg/kg/day p.o.

consi dered
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35 to be about 10 ng/kg i.v. and 100 ng/ kg p.o.

Preferred ranges are fromabout 0.1 pg/kg to about 10
wogdkkmteay i.v., and from about 1 gg/kg to aboPCT/D8R003/000639

ng/ kg/ day p.o. WO 2004/ 0290 PCT/ DK2003/ 000639 20

Met hods of Therapy . The 1, 4-df azabi cycl oal kane

Metlfﬂe R f)ﬂ]ves of the present i nvention are val uabl e

aNH nonoani ne receptor nodul ators, and -
t her diter ¢ 4udiafzabicydoalkbpe dedvativestof tbe paesqﬂgrevejﬂion are valuable
nlcotﬁhé gﬁﬂtrﬁobg%mlﬁ’é g&egﬁ&l MRBUBGrsI ¥Rl ‘{H@hﬁ&% Bseflff |fér e treatment

I SOr resp onsi ve e action
of 2 raRgerOT MRS JYOIVING CHRBRGTBIC Aysiunetiomas wellas @ @nge of disorders

resp@t'iéPVé Qﬁﬁ\eaaéfﬁidmA@thrHdelém ment, prevention or
i ati or.a | SOorger or

on of stg C nFIi tjon
of & 10 gncifetashect “Baayenih RRYEeE aumeinSdiics e reatment,
preventieaore alldviationlef adiseasdi drn adisardeespansondition of a living animal
bodygggglg?ﬁgg% ngr%ml W?\?J tcﬁsergg‘éepdl%ra?fgcgrg%é H‘ﬁBRa[Q 'Pgsrponswe to
modulatiguef cholineigig r@@ﬁpt@ns andior mqmanmnﬁqeéenmnand which method
com&?s%‘%d lmﬁ'[)%frm ntoegﬁ@r?td Weing EHiNal Qfod?h mcludln 2 human in need

|cyc oal kane deriVvatiye e |nve tion, -

therag gefiaciive AGPRNTlGhant. -SRIk gBYaIp G he invention.

condllﬁ iz0prefériréd %$n5cﬂinfnbﬂt the RiisedsenN disobder Grycdriition feldtes to the
rred enbodi nent, t he di sease, di sorder or

Cent%ﬁ)ﬂﬁf"f’f"ﬁr?y?’ Mnxi ety, 15 cognitive disorders,
| ear rin rey pdethrmdt embediment difié cdmeawlcﬁlstysléumtoand,ltlon is anxiety,

cogri r@lv%h 8ls%?<§1y S rlgér?l?@f edeﬂgﬁt %diégﬂl g%fltl’fé : ar rc]ia'dg/sputn'cﬂan Alzheimer's

diseagentatiegtion’ defigits eage%/ iomgebieit bpmerzacmhedworw Seslsinson’s disease,
Huntﬁdtér% é)‘i"&és% RW&F&&\I& L&terslrsiiBrosisd &S g @J‘To[lﬁﬂteas syndrome,

ession, . schi zo h ni a, ohsessive.co
[ EE Elve disorders

deprgpaion fBRGa, (eRimy, deprassion; sVannheeniaa PPRRSING
(OCB)JCparis @@Ofd@rsae@ﬁhgodileordeué iguch aBdaﬂ&e&Xbe!ﬂehybsa bullmla and

ovesil RoFn hIGELIR, ESIERERIEE, SHIL! Samente,  perterc

neuroaathwaumkdy@ema, tawgwerdmsh@esa hypetkingsia, ¢mle|psy.abuhm|a post-
traurﬁ nﬁﬂifﬂ@t 'ng%Ygﬂfo‘BT? slé%ﬁélhgl di%BRfér@n g%le@&@diéﬂentla Ganser's

ers seu
syndmr@enmﬁgtmﬁmtrtsqlnayr&f@mq dete |luteah pfpﬂﬁ@s@yggim@n@hromc fatigue

syndfotheineitis Y, hesHdtillsRAl0ERd jelagsm trichoti | | omani a,
referred enbodi

A I8 AR Rrefestoc SRbRImEnC L5 EheRA HAaREe or bbRaition are

assosiated lwithusrriootic anuscle taomtractioms; | indiuding: comwlisiveedisorders, angina
pectcgll(i)sS orqg&%ﬁur%ngl'agrgy gg@%@%ﬁqspfaﬁ‘?ﬁ%@a%s'y%& %pilepsy, tardive
dyskinesld, rﬁle@emnw@epnemaégweaejapuléh@m.uamﬁ @[Qﬂtllﬂ dafflczmlty and

erecgh' 8 il | ?é‘ﬁe?%d bﬁ'nli%)dfrﬂéﬁtd tn@ea%%ge Qémﬂ?t condition is

t he di sease, ISOT er or condition Is e at ed

related e tQ ntec rendocEing: systasic Sugh tfﬁyrtBVEBEP’@S%@ pheochromocytoma,
hy dpﬂéﬂgmnrmgthmmmshypertenm on and arrhythmas. In a

conai'tibiovdh SEIEEREERmant ToS sy, A RRE R sngiton is a

neurbdegenerativanaisoxdensyd indudied rheunsentdegexér aghdn.indiced neuro-
degén@r&ﬁd”h preferred enbodi nent, the disease, disorder

ondition is an
In a fifth preferred embodiment, the disease, disorder or condition is an

inflammatory disorder, including inflammatory skin disorders such as acne and
rosacea, Chron’'s disease, inflammatory bowel disease, ulcerative colitis, and
diarrhoea.
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i nflammat ory disorder, including inflamatory skin
di sorders such as acne and rosacea, Chron's disease,
wo ndohmanguat ory bowel di sease, ul cerative colitiBCT/ARA003/000639
di arrhoea. WD 2004/ 029053 PC:}%DK2003/ 000639 21 In a
si xth preferred enbodi nent e di sease, disorder or ‘

condition is mld, npderate,or eyen sev
“cut dh 2 RPETesTed slthodinent e Alisense. ST oheSadiipn is mild
moderats ed ebyn Bege@ pain qi@juwmmmmrpawr;em&bamrcaﬁ well as pain

causgii ), RBrdnp. B RePETivb belt i SFMEEPRALERI, 03"\

wi t hdn Avseventhppreferred esebodiment thendtseaﬁeoﬂlsos@ero@r condition is
asso@i‘régéd%t\hl’tf? w@tbk?é\tvﬁp%‘grﬁwcptbﬁ‘\%' HQué@j HyC @rirmiRat I 05&%F addictive

t h h
subsgaﬂg@ﬁc ¢ Sunw%qnﬁecorggwmogjbg)lpéﬁgﬁgécla%é tobgfzgo opioids such as

heroip€ toedindzamd rrh%r?)hlf'% Beraddiazsgines! &hbenzddiazépiat-like drugs, and

| rlesent conte ated that suitable dosage ranges are
alcon®ly to 1000 1o mlligranms daily, 10-500 m | ligrans

dai | It isaatdpeseat cahtegmp@latetDthatiduitableadsesaty Fanges are 0.1 to 1000

minig‘i‘gﬁn‘éﬂﬂg& 36 oéf@“?ﬁiuigh%ﬂsm& ) nﬁ:%% é?l& 30-100, milligrams daily,
dependent a@s onsuanapanwihehexaet daede of radmitistration, form in which
admlﬁisrt@r‘étde@he ih@catdy eSvard WYﬂHhVﬂ% aaﬂ'nﬁlBﬁaWYs \WReeled, 9he subject

ol g s VRIS RY 4he el KRN r#i}qeé#neeﬁ‘%mrgfsrence and

expetienée @&theséwﬂ‘n@ary of @etdrinagian.in ichag@.t ai n i nst ances,

b ol Do SR8 o AR 1B ERReT ik Bela ma&% gosage as

low abOR05Lhgtkg ky. and.0.ahdnd&g o/ H’@epupperﬁrmﬂ @f rtbe dosage range is

abou;t ‘?VZ%E‘%‘? v ra%'a{ ?@@%8@( 813 tlf‘l'eféf'PéH”rali% F%'g‘ogg ab%'&@ 0.001 to

aboutﬁ\mgfhgdn/ agdffmmla@put D|1ut@tamL5d0vmgfkgr@perence to the
foll owi ng exanples, which are not intended to be in
any way limting to the the, invention as
clainmed. 25 Exanple | Pi@@gﬁgﬁgﬁy Exanple A
reactions involving air sensitive reagents or

i nt er%d@%éﬁﬁorﬁﬁ ﬁ.lr'ﬂ’%arﬂ L%lir'g?éjd thﬂerretf&.b%@qg%@%lcjmﬂng examples,

anhydrou nesi um s
whicklayé ngt intpndedita betia amwmydmtlogé@theescomopfébe Jrvengon as claimed.
wer e evapor at ed under reduced 30 pressure.
1, 4- Di azabi cycl o[ 3. 2. 2l nonane (I nternedi ate conpound)
Example brepared according to J. Med. Chem 1993 36

Prep&?éﬁ;fgmm gd accordl ng to t he foI I ovm ng slightly -
m)dl f nﬁ g/ e _sol. g t t t
98 %ff o'[“é’O ngq n%‘ﬁaﬁe'i%s' ?@e@ $, On 186 medjates  were
performechmdﬂru‘utsoglemxeaden @B®9drdus solwerm agaegiunl Sdifatenigs used as

drym}é_‘fégaﬂqﬁgh{#hen u Irp% CFLEI—'Bg and ﬁél Yerits Were' @véﬁ&ﬁ%df Qbd&t reduced

S an 0 reac oomte
presgditer (5 m in 10 m of di oxane) was add‘ed by drops
to the reaction mxture, the m Xxture was
1,4-Diazabicyclo[3.2.2]nonane (Intermediate compound) was prepared according to J.
Med. Chem. 1993 36 2311-2320, and according to the following slightly modified

method.

To the solution of 1,4-diazabicyclo[3.2.2Jnonan-3-one (15.8 g, 113 mmol) in
absolute dioxane (130 ml) LiAlHs (4.9 g, 130 mmol) was added under argon. The
mixture was refluxed for 6 hours and then allowed to reach room temperature. Water
(5 ml in 10 ml of dioxane) was added by drops to the reaction mixture, the mixture was
stirred for 0.5 hour and then filtered off via glass filter. The solvent was evaporated
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stirred for 0.5 hour and then filtered off via glass
filter. The sol vent was evaporated WO 2004/ 029053
weON4DEDEH3/ 000639 22 and the residue was di sPCT/D&EA003/000639
usi ng Kugel rohr apparatus at,90C (0.1 nbar) to yield
1, 4-di azabi cycl o[ 3. 2. 2] nonarf& (11.1 g, 78% as ‘
al our |l ess hy o
and 8, A4S Rel BH RSP BLDOTRAGLI G spparriye 1, 800G, (@ 1 mban to vl
1,4-dizzabinycitf3.2. 2Joonare €0l. lig, 38 %dfasscajaurniess hygrosenpic material. ’
hydrochloride (45 g, 278 mmol) in 90 M - of water,
hydroxylan1ne hydrochlorlde (21 g, 302 mpl ) and
: 5 ediate o 1) were
adde% ﬂwaesdrmﬂemeses Lﬁﬂldfﬁoﬁ@ raémoff&s 45 ghQVIB m@n in 90 ml

of Wl S aine dSHBTEE, B aEEL el Al ol aceat

(CH3@€IIDIHX$H2®| &3 d, 600 Oniglobfwene amlﬂedl(lhé Imeaxture was stirred at 70°C for 1

I 4
hourh%r?dJ tﬂ%ﬁ éoﬁda%]cfrlg :Tgrl?é Se&a&%e%&%@ﬁ?cﬂégér@ \E% filtered off
(withgut wa@pag'é@ndsir@dgarwaggc t@dl&bdv‘r 0 gpénémead to 120C.
~ The fr‘ﬁ'épﬁ o@ﬁﬁucﬁd%nghsx.ﬁfé ng erb)d% %déaedﬁﬁﬁ@t’é fBurs by small

It1on

was 0] |
portians tﬂp@lupma%omqrscrafé@ QopFﬁﬂﬁu%‘é@aH%SPH %g’%éowef preheated to

120°Ce "M@H@h#ﬁé?aturé g nhé rsmﬁfow dexthd m@reamoﬁahbgdkepeasalsmc After
roomyge

addltmnxofa @Lome hlﬁj?& 89 g@&@tlrér@gqrﬁéq‘ B'Hn sp'aéjtag U?ﬁ 9emperature
then d:ranlsfanaideto( Sﬂ@ngmeilea()(ess’el aond allawed)tp reaa‘mscbcemrtemperature The

aCIdI% )%&t ?%%eothﬁl&ﬁpo&o%or i kag %1’188’(%% m'nrﬁérb%'ﬁgé (501¥'g in 300 ml

of watepatianstsrrachinte 2000emi flask, dilutedswidh 390 @liobrwater apdeextracted
with %HioY&BFme(‘G@(BGO%gd Tﬂ@dcéﬂﬁslrﬁe@l‘ bl‘éa"nﬁ:s bﬂir'&ctgrw&‘é HRed "With sodium

sulphaie Basoat evgRerated 2a0 i ol RubUaedLE iivactp to ield 30.0 g

(77‘7J)ro¢mhe1m4xtdremﬁlaeta(rﬂ§0 m) gave 15.8 g (40.5% of

cr yst ﬁét%\%z%ﬁgrk%{‘ %?%Q%Wg%ﬁpﬁfa b&géhgﬁﬂ) i Gave 15.8

9 (4B54) mfat.ddliazabicyelo[3cs2 Jopanskont asnetlogregshkdgeerystals with mp
211-849dcca gel (Merck, 9385, 230-400 mesh) columm with

acetgone as eluent. The solvent 25 was evaporated and
the ridsi fijate é’@%/@i’ﬁpq)rai%fh andothecfefidue waso sheomatographed on a

silicaygél Gllllércﬁ 93353-23@-)40qu6|3) 2bReiawith adstond Gi2ellienB6¥he solvent
S es ine crystals
was SyepRHIEuH 50 hE eSS Bk ikt Eindt Sanapte gy vield 1.3
diazabicyZ#{318.2jnén83-4-ome ) 10v@sy, 2686k ds icolaur286 dinendry$tatsswith mp 125-
126° nd then phosphor pentoxide (750 g, 5.284 nol) was
dded at room tenperature (ratio acid-pentoxide,
2:3). The m xture was stirred at 200-220C for 2 hours

ﬁ)o Inelid a%fd*1250 of pol yphosphorl c acid, cont ai ni ng
2- ChI or o- heny | azo

(I nt &ﬁ{e&?rg}qph@@%gruq]a?ld (5%0 g, 294 m? 4. 3§ mo ) was p?aced into 2000
ml flasknam®-thefhphydphbr3péntoRidedi(230| ¢ S\dd4atmeolf 2bad 2adtded at room

was ,stirre centrated hydro o
tempEEFMY Jionpg oo d A R LTI o, #35A5re0, gf 200:230°C for 2
hoursvs yietttiefl1260 g of palypbosphornit adid, comtatnireg 80¥eof R£24.i on
m xture was stirred at 50C for 15 hours. The

- hydrochloric acid was evaporated. Aqueous_ sodi um
Chh;[g;ﬁ;ghemdﬂ@ m—thladlazole (Intermediate compound)

2-Amino-5-phenyl-1,3,4- thiadiazole sulfate (25.12 g, 142 mmol) was stirred
in concentrated hydrochloric acid (300 ml) at 0°C. Sodium nitrite (12.7 g, 184 mmol)
was added during a period of 10 minutes. The reaction mixture was stirred at 50°C for
15 hours. The hydrochloric acid was evaporated. Aqueous sodium hydroxide (4 M,




10

15

20

25

30

35

WO 2004/ 029053 PCT/ DK2003/ 000639 23 250 m) was added
and the the precipitate was filtered. Chromatography
wonomiokssa gel wth ethyl acetate as sol vent BaV®Ka003/000639
‘pure product. Yield 15.5 g (256% Met hod A 5
4- (5- Phenyl -1, 3, 4-t hi adi azol 3. yl)-1, 4-di azabi cycl o[ 3.
21nonane furmrl c_ acid
250 ra%) was adogd andcihe tBﬁ?fQCl@?ﬂ%\é{%é fﬂtfreég %#O%tagﬁmw)on silica gel
with &hghdeutatebas sbleent galeda éutéﬂpmdmz otield(%5.6@ $6%0. 2
- mol), triethylamne (2.83 , 20.3 mml) and di oxane
(20 M) was stirred at reflux for 70 hours. Aqueous
Metheddi um hydrOX| de (1 M 25 1o M) was added and the

DGl ndr cid%alt

L_T_T‘rﬂgﬂﬂlgcﬁ_'b)met hane, 10% met hanol and 1 % aqueous anmoni a
as sq| Hﬁﬂbréléf’ﬂldﬁﬁzéblbi'cﬂo OPRTHEHAN@S(1228 @i 1. 2Trlmo|) 2-chloro-5-

oL K ARRe L0 0 E A S LBy 305 mmoh o
dioxaniet (20 rhi)rveas stireed dt refluglfdr B0 Hougs. Rq’i%ou\dsdcﬁmmdrdﬁde (1M,25
mi) Wk a3kl A the RITRAHE Was? brREEB AL Withethy(abBfate (2 x 20 mi).

Chromatagraphgeinesitiga gel wjth idighlarameth@ingz 4092 meathanglsantl ‘4% aqueous

ammgh & %@gﬁé?aﬂﬁ BSjtiel EPMEBHﬁ agsz onI| The j:orrespondallr%%1 salt was
obtaipe ytay (nght@nzpﬁaqgwé ylzgth@ np@hggyl mlxture (9 1) saturated with -

fumaﬁc[a'émtzﬁélmodgs@l PBY. M@ 1801hCadi azol - 2-yl ] - 1, 4- di azabi
cycl o[ 3. 2. 2] nonane ( Conpound A4); _
4-[5-(4-1mdazolyl)-1, 3, 4-thi adi azol -2-yl]-1, 4-di azabi
The followirg3campdunmdsare prefargubinral sidilar n2anner:

4- [ 5, 4(@ %?@ﬁ%%ﬂyl)ﬂ% A1 Q!a%%é?é-% “PaXdi éza]omdyc?d[yzaﬂhonane

cycl

| (Compqtmd(ﬂmlvet hyl - 2-i mi dazol yI) 1, 3, 4-t hi adi azol - 2-yI]-1,

4- di
' Sa%és&‘éhebﬁ?rfnyl)g]é?gﬁﬂ)gdi%ggﬂg%pﬂ?géﬂ%zzaoblcyclo[S]Z .2Jnonane

(Conlpog@dd?‘%)zabl cycl o[ 3. 2. 2] nonane (Compound A8);
4- [ 5466~ Hﬂ&lhz&ylb-miﬂﬁzmaxdia)zow%dm ubdiadabizydio3- 2/]2]nohane
c 4- d| aé cycl o[ 3. 2. 2] nonane (Conpound A9);
(Compqui %razol yl)-1, 3, 4-t hi adi azol - 2-yI | - 1, 4- di azabi c
ycI o[43[52(42ljrm1dazwipl) 1(Tdrthiadiazok2o)i}-1,35diazabicyclo[3.2.2]nonane

razol yl) - 1 3, 4-thiadiazol -2-yl]-1, 4-di azabic
clo 3&% nonane

1< | o (o ragargviy-153 A9hiaciazohdi Al b-diagabicyclal3. Zinonane

(Comrﬁiﬁﬂl AgEl o[ 3.2.2] nonane (Conpound Al2);

4-[5-(1-Methyl-2-imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A7);

- 4-[5-(1-Methyl-4-imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound A8);

4-[5-(1-Methyl-5-imidazolyl)-1,3, 4-th|ad|azol 2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A9); ,

- 4-[5-(3-Pyrazolyl)-1,3,4-thiadiazol-2- yI] 1,4-diazabicyclo[3.2.2]nonane
(Compound A10);

4-[5-(4-Pyrazolyl)-1,3,4-thiadiazol- 2-y|] 1,4-diazabicyclo[3.2.2]nonane
(Compound A11);

4-[5-(5- Pyrazolyl)—1,3,4—th|ad|azol-2-yl]-1,4-d|azab|cyclo[3.2.2]nonane
(Compound A12);
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(CO”H?‘%\/QI% »2. 2] nonane (Con'pound A20); 4-[5-(5-1
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WD 2004/ 029053 PCT/ DK2003/ 000639 24
4-[5-(1- Met hyl - 3-pyrazol yl)-1, 3, 4-thi adi azol -2-yl]-1,4
wo 2auazabs cycl o] 3. 2. 2] nonane (Corrpound Al3); PCT/DK2003/000639
4-[5-(1- Met hyl - 4- pyrazol yl') - 4-thi adi azol -2-yl]-1,4
di azabi cycl 0[3 2. 2] nonane ( %ound Al4); 5

4-[ 5- 3, 4-1h | - 2 1]1-1,4

Y alliet AR e T
duazaﬁbﬂltﬁ,\ld[z 221'2|]namahgl(¢emp'a>u&thﬂiﬁd| azol -2-yl]-1, 4-di azabi ¢

clo

Z [SM?[E %ﬂgﬁﬁl Ryr%%’lgﬁol“:? tﬁ%l aazzcﬂI yIl/l] 1,4-d iaza
d|azahlwm[a{232]zoman©nﬁ@nmpoyod(Pdﬁ}pound Al7) ;

4- 54 ([% (-ﬁ @ﬂﬂ)l-TGL[}yrézél 1t$‘|4ﬁﬂla%¥é3£o|&%] ](1;,114 di azabi ¢

dlazwﬁqgagf pngng?qoéfm% a&&) 2- y|] 1, 4- di azabi cycl o[ 3

. 2. 24nBn@athiaz&9PQ8Adthiskdiazol-Psyl]-1,4- dlazablcP/cIo[B .2.2]Jnonane
sothlazolyl) 1,3, 4- t hi adi azol - 2 yl] 4-di aza

sot h|4a[seq4yTt)|azolsl)4L 8 di-thif diazsil-22ylj1 ]4—d|,azzaU|cmla[ﬂ 2>2dnqﬂeme
Co d A21
(Comﬁ%&jﬂ/ﬁ{@ns O&adlmz)glun4 yl ) t hi adi azol 2&/ -1, 4-
20 d|4a[5a(t§ thiarelyh- 123.2}thuﬁ$£a@l(25ﬂhﬂ&;ﬁ@zgglgyclo[ 22]nonane
d&m(m . 3- Oxadi zol - 5-yl ) - 1, 3, 4- t hi adi azol -2-yl]-1, 4
d, A2
4' 20 483&,@857@%9@%#?45@% o vl zcﬁ%zab'waolfe 22lgogane
indy&19f 3. 2. 2] nonane mpound A24

3(:'[ 3[4%,1% F %ﬁﬁﬁ%@g% %éﬁégéﬂﬁ%gzﬂ 1 % a’lg;at;llcyélgﬁaf?fﬁ'oﬁane

(Conzpqlmd(AZQ) 3-Triazol-4-yl)-1, 3, 4-thiadiazol -2-yl]-1, 4-d

|4a[zgl;4|( t?‘(? %bﬁ} az%l?‘qr!?ﬂetyla? :ﬂj 32(2 blcycl? 3.2, 2]nonane

(Compouaisi A9 8 o[ 3. 2. 2] nonane 30 (Corrpound A27) | |
4- [ 54cf5-(ve2 BybxddiZol4 i}glﬁqu-th?adfaﬁolilz-ﬂ]A -4-hi adi azol - 2-
0

dlaz%)z[l,gjrct[é %vg]{”azsgle cI %K,‘]ﬂonane ( Conmpound A28)
31~[5r(1326I-OSadnlz¢>l-ﬂyB %3 YHhiatliazoh2-@)-114-- 1, 4-
i f\écﬁ%[ d A29); 35
d'aZ%' - ?%ﬂﬁﬂﬁ?péé% 8 | ) - n‘zogﬂl adi a)zol 2-yl]
i azal- Eﬂy@ Hcﬁpga@zgl]-zryha‘%a 4- tp@d@m}ﬁdylk%y-dlazablcyclo[3 2 2]nonane
(Corf durid A 4Tr|azol 5-yl)-1,3,4-thiadi azol -2-yl]-1, 4-d

azab %y& IQLrazany -1, ’Q 2 tﬁladlazol 2-yl}-1,4-diazabicyclo[3.2.2]nonane

(Compound A25); . _

4-[5-(1,2,3- Trlazol-4-yl) -1,3, 4-th|ad|azol 2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A26);

4-[5-(1,2,3-Triazol- 5 yI) -1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A27);

- 4-[5-(1-Methyl-1,2,3-triazol-4-yl)-1,3,4-thiadiazol-2-yl]-1,4-

diazabicyclo[3.2.2]nonane (Compound A28); A

4-[5-(1-Methyl-1,2,3-triazol-5-yl)-1,3,4-thiadiazol-2-yl}-1,4-
diazabicyclo[3.2.2]Jnonane (Compound A29); :

4-[5-(-1 ,2,4-Triazol-3-yl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]Jnonane
(Compound A30); '

4-[5-(1,2,4-Triazol-5- yI) -1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A31);
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(Compound A31); WD 2004/ 029053 PCT/ DK2003/ 000639 25,
4-15-(1-Methyl -1, 2,4-triazol-3-yl)-1, 3, 4-thiadi azol - 2-

w@ o402953 di azabi cycl o[ 3. 2. 2] nonane (Conpound BGPPK2003/000639
4-[5-(1-Methyl-1,2,4-triazols5-yl)-1, 3, 4-thi adi azol - 2-
yl]1-1,4 di azab| cycl o[ 3. 2. 2] ane (Conmpound A33); 5

S A 338k 1%@@#%2%1%%? CRi
dlazabI%)&IQ[m szmhnadCamﬂouadylkl)Z 1, 3, 4-thiadiazol -2-yl]-1,
4
3. [ 5 A DRSHYRRN, 2Rogasg 8 PR s e T SRR
dlazablcm{&?am@nap@|(Gpm@un}i he (Conpound A36); .
4- [54LE$ ﬁy3 Ty 2203 )2 e Y 2 1 3,4-thiadiazol-2- |] 1 4-

dlaZWh%b aé%ané (&o]npounddAﬁsa i cycl o[ 3. 2. 2] nonane

4- [ 5-4-B~Ry2 AdBindiglzdh3-yB- B 314kihiatliazai 2-PAM14- 1, 4- di azab

d182%9%@'@5%3@%?8§36§@W%d4A§ﬁ|) adllgzol 2-yl]-1,4-d

i azali-Oy(l, 24T lHadiezoh1yd- 1,8 dotimiasiazplA39l-1,4-

d|az%|&ﬁ1f[g%ﬁﬂghgxbbwg§ﬂﬂ Ajg adi azol - 2-yl ] - 1, 4- di azabi
4- [ 54 B-GPrdrazigyl)I %tmafiﬁizab?yﬁa 4-sligzahiayaioldiZ2lagnane
n@_{,&3 2] nonane 20 (Conpound A41);

ab| c [% @Bgu%]ﬁ%ﬂgﬁég 4%'&%{1%5{3{1%— ﬂ4€§(§|azat}lcylclo][3d2 gfnonane

(Con4pcilﬁ1d(338) nnol i nyl)-1, 3, 4-thi adi azol - 2-yl ] -1, 4- di azabi

nygq‘(Lg ﬁh%%ﬁéﬁnﬁlz))glﬁ?@%% %I aza’ﬁ%‘1 q TZ? %ycdp[aza nonane

(Compauidop392. 2] nonane  (Conmpound A44); 4- [5 (2-1
ndol y. -g-Qumohnyl) 1.3, 4-th|ad|azol 2-yl]-1 4 dlazablc clo[3.2.2]nonane
3,4-thyadi azo 4-di azabicycl o Ynonane
(CO'TQ } A45)
4- [ 5-4-[5- (\EQhMohﬂyfﬂd@ Mythiadlazdl-2-yiPil addiazabiciely(d. 2. 2rbrdine
C azatC)lJ éxﬁeo[ 3. 2. 2] nonane 30 (Conpound A46);
( On)lp? nzii mdazolyl)-1, 3, 4-thiadiazol-2-yl]-1,4-di

azab|4eﬁﬁe(3a[s®qla|r®]ln§albré;&4-tbdeohﬁ@l]Aﬂ,#}dlazablcyclo[3.2.2]nonane
c{Lﬁf(A thyI 2- ben2| m dazol yI ) 1, 3, 4-t hi adi azol - 2 yl
azabi cycl o[ 3. 2. 2] nona (Conp nd A48

4- [ 54 B @eﬁmnn&m %)th@daazm-?mlha Aacilazatzcm@ew Zlngingane

(Con;@gu,@/,qhgi 3. 2. 2] nonane (Conpound A49);

4-[5-(2-Indolizinyl)-1,3,4-thiadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound A44); '

4-[5-(2-Indolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
(Compound A45);

4-[5-(1-Methyl-2-indolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A46);

4-[5-(2- Benzamldazolyl) -1,3,4-thiadiazol-2-yl]-1,4- dlazab|cyclo[3 2.2]nonane
(Compound A47);

4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound A48);

4-[5-(2-Benzothiazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A49);

4-[5-(7-Phtalazinolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A50);
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4-[5-(7-Phtal azinolinyl)-1, 3, 4-thiadi azol -2-yl]-1, 4-di
azabi cycl o[ 3. 2. 2] nonane (Conpound A50); WD

wQo@/02dsO53 PCT/ DK2003/ 000639 26 PCT/DK2003/000639
4-[5-(2-Quinazolinyl)-1, 3, 4-3hi adi azol -2-yl]-1, 4-di aza
bi cycl o[ 3. 2. 2] nonane (Conp d A51); -

azort -GBS e sireabl eI fnonane
(Compimstind /&51);

B S o o

(Compquerd(A5&):; Napht hyri di n-3-yl) -1, 3, 4- t hi adi azol - 2-yl ] - 1,
4 di & ?WCQNa‘bM‘ny%d?ﬂ !zcwﬁn@ 4- @namawmf;m) 4-

Acridin i azol - , 4-di azabi c
d'azewyﬂ ﬁBﬁ%%é&o'l‘(ﬁ’ok‘ﬁngﬂ}gﬁnd A55) ; and
4- [ 5-4([5-(Ac8-Naphthyiridirk3-yl)-1,3,4-thiadiazol-2-yl]-1,4-

diaza%&yﬁﬁ,%?gﬁ]ﬁgﬁjmgﬁ}ébﬁﬂg@éd%@%ab' cycl o[ 3. 2. 2] nonaﬁe

2- Merci@pPapendipyl)-3 . hadhipdiaroB24dlekdedliazatlieyclo[3.2.2]nonane

(Coﬂ%@ﬂ@% ghg conmpound) Benzyl brom de (16 8 m 141
over atlmagerlo of tei a
i xt drid- @rAsﬂanﬂhw&itbla@la;@ aryﬂzbﬁed@zatrnwb[m Jnonane
Con{pﬁﬁm@% I[ly available) (25.2 g, 141 mmol),
( triethyl a)?n ne (19.7 m, 141 mol) and ethanol (250 ni)
at room tenperature. 20 The nixture was al l oned to
MethS)ﬂiB .at roomtenperature for 3 hours. Agueous sodi um

2-Mer¢: . Icslpljl\énvﬁ%?()xau S ofH AR rARAiE Bo %ﬁ,ﬁ

Chr or&aragmmn;deoﬁ1658|mba1@‘e|mmpt)h~@ﬁ add@dmrh@rt@%e period of 10
mlnuix%ﬂ’tgeéhmbr@%?' é«%h@ﬁgﬁ%m-emamea@trﬁal Y(%Hhrr&%’ﬁll available)

e title co
(25208 b remel), BaHMamne (891 bk bruhe sndrstenol 2503 a room
temp@kgmeé medi agg go?pound) Car bon d:csgl ]gl de (16 59, 216
ed to
(13. 87 mpfdfecige ronfelos it At BaptiarihSlaluredoh FH4GS. Aqueous

sodiumthiydraxide r{t tNa2%0 mIBWa(slaﬁed and The npikbure: wfaS/\astracted twice with

d.ch@Hrﬁ%Qaég@S%egqoahl . CCRIRABEHY 6 fs‘?lf%asﬁ rwt §ithloromethane,

10% evathengt aad 1h @Wéﬁnmaﬁa@‘éﬁnt(ﬂ%e@e title gpmpound as an

oil. Wyglmcpgqgo%pat ed hydrochloric acid. The product was
i sol ate iltration. Yield 12.9 g (72% . 35 Mt hod

Met hod(6- Phenyl - 1, 3, 4- oxadi azol - 2-yl ) -1, 4-di azabi cycl o[ 3.2
5-(2-FONIPT A5 ok B bI6- 2Hi8) FiRefmedigRIBSMBALRY

Carbon disuldide (16.5 g, 216 mmol) was added to.a mixture of 2-furoic
hydrazide (13.6 g, 108 mmol), potassium hydroxide (6.68 g, 119 mmol) and methanol
(125 ml). The mixture was allowed to stir at room temperature for 30 minutes followed
by reflux for 8 hours. The methanol was evaporated. The aqueous phase was acidified
to pH = 4 with concentrated hydrochloric acid. The product was isolated by filtration.
Yield 12.9 g (72%).

Method D

4-(5-Phenyl-1,3,4-oxadiazol-2-yl)-1,4-diazabicyclo[3.2.2]nonane fumaric acid salt

(Compound D1) A
A mixture of 2-mercaptobenzyl-5-phenyl-1,3,4-oxadiazole (Method B) (1.0

g 37 mmol), 1,4-diazabicyclo[3.2.2]nonéne (047 g, 3.7 mmol) and
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A m xture of
2- mer capt obenzyl - 5- phenyl -1, 3, 4- oxadi azol e (Met hod B)
W@ 2000/02953 3. 7 ol ), 1, 4-di azabi cycl o[ 3. 2. 2] noPEN®K2003/000639
(0.47 g, 3.7 muol) and WO 2QQ4/ 029053
PCT/ DK2003/ 000639 27 di i SO opyl et hylam ne (1.3 m,

oo BB 525 EoPend i Tl ¢ ey = 100

Aguebhis suditmr leydrasidex(r Mtheﬁj mI) wiaseadded adidcthieomixterenwas extracted

twice( %Nlm 2(9 o%%mg”a?l Qgrxilhanol T)angll'\licgr/oﬁ r%;‘!@} 2°n?m silica gel with
dlchlqsmseiha@w 1@%v@ethaéwd iande1% @wmwnamasoraﬁ asi $olvamegave the title

com nH%@WbﬂQTﬁ@' éor\“@s‘bdﬁéﬁl ) BER Wis %Mélhé@rb)ﬂﬁdaltlon of a diethyl
etherv\ﬁ:r@cﬁl n%/qmgﬁélcr%égw@ (d}f)tefs%tugatgg' v&& %ng)énwﬁgmds %elrda 6% g, 33%. Mp

176.6L1888°C7/8. 8C. The foll owi ng conpounds are prepared i-n
a simlar manner: 10
4-f5-(2-Furvl)-1, 3, 4-oxadi azol -2-yl | -1, 4-di azabi cycl of
The fBllowihgrzomapeuridsnanec prepaiet ina similaCongmnerd D2) Was
prepared according to Method D. M 175C. 15 -

Zol 7 ONE @ﬁumarfma@d salt
(Con%uﬁgrm)e furmrl c aC| d salt (Corrpound D3) Vs

2 f 5- ggpfaézqcagéa rf%" N&@%H%PN&'@?%’% igél ggabl cycl

of 3. 2. 21nonane furrarl c acid salt 20 (Con'pound D4) Was
‘ s A it S

wwnﬁrl c acid salt (Conpound D5) 25 V\&s
prep é&“ & EM%M&%J& PMUpL$do 8- 12
nggyrl dy a_ %03 - oxadi azol - p31/| -1, 4- d| azabl cycl
of3 2.2l nonane furrarl c acid salt (Conpound D6) Was -
4-[5-(@-Ppad\Er 1 3c4-oxddiagok 2-ylyet hefibAabidvelct3 8. Bndrdne fumadl acid salt
-T5-(4:Cnhl orophenyl ) -1, 3, 4- oxadi azol - 2-yl 1-1, 4-di azab

_ @ﬂt . 2. 21nonane fumaric acid salt (Conpound D7)

Was pMeparephrad @scdiding toMethdhD. Blp M5.98GEB8AB5. 8C.
35
445- (3 I\/lglt:I;oxyphenyI) 1 3_ 4d oxadl azol

(W,

2-vll-1,4-diazab
2. anefymaric acid salt

Com#f n@r@ red accordi ng to Met hod D. M 126 164C. WO
53 P

7 L5 Was pﬁ%qarg HeqnG o Meiod DiMp, $618-183.75C - i aza

bi cycl o[ 3. 2. 2l nonane fumaric acid salt (Conpound D9)
4-[5-(3-Pyridyl)-1,3.4-oxadiazol-2-yl]-1 ,4-diézabicvclor3.2.2]nonane fumaric acid salt
(Compound D6)
Was prepared according to Method D. Mp 176.8-177.5°C.

4-[5-(4-Chlorophenyl)-1 .3,4-0xad§azo|—2-yl]—1 4-diazabicyclo[3.2.2lnonane fumaric acid
salt (Compound D7)
Was prepared according to Method D. Mp 184.3-185.8°C.

4-[5-(3-Methoxyphenyl)-1,3.4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]lnonane fumaric -
acid salt (Compound D8)
Was prepared according to Method D. Mp 126-164°C.




Was prepared according to Method D. Mp 238-239C. 5
4-[5-(2- Napht hyl ) -1, 3, 4- oxadi azol - 2-yl 1- 1, 4- di azabi cyc

wo 0g03/02083inonane fumaric acid salt (Conpound BIDDPKYES/000639
prepared according to Method, D. M 194.6-195.7C. In . :
anal ogy herewith the fol |l ow conmpounds are prepared'
O .

acid éhltZ(C?dmpoamD%Conpoun D11) ‘ 4- [5 (3 Th| eny‘l ) 1 '
33 gyadhrgol o atbbidnd AT BYRlhds sgonane

4-[5- (2 Pyridyl)-1, 3, 4- oxadi azol - 2- yI] 1, 4- di azabi cycl
*1“11dd|9%§9>|c clo[3.2.2nonane fumar|cCaC|d salt

ound-D 1t y

Co d onane (Corrpound D14); 4-[5-(3- Pyrrol yi)-1,
3, 4- gvaslp r%ie@éd%cybﬂmrig tb MetrthDi pyci 94.8-B52feqonane
( Conpound

4-[5-(1- I\/bthyl 2-pyrrolyl)-1, 3, 4-oxadi azol -2-yl ] -1, 4-
In anakdxg&zhdmew;th ltog Ballbmmjgwompeundbam)pr&pamﬁ

i Louirh Sé, S oo 2y ageggggab[ézwonlan%

(_Compopsd(m rimd

I nyl Wk ﬁhueﬁﬁ%@@lox%dbdzbt-é ygl ﬂuacna?étﬁwdl@[@ Zinéhans
D18) ; Pyrim di nyl)

(COWO&IDQ azol 2 yI] 1, 4- d| azabl cycl o[ 3. 2. 2] nonane

( Congqgng@ 1 3,4- oxadlazol 2-yl]-1,4- dlazablcyclo[S 2.2]nonane
Co 5- (@ r| m |nyI) 1 3, 4- oxadi azol - 2- yl']-1, 4-di azabi
(Co “Wgﬂ 8[ »2] nonane npound D20); 30

4- [ 54([By(r23|2ynngiyb)-113 3 abead:aadil-éz;d]—1 ,Z-@ia]zabipchldiw.abimle ‘
%rg onane (Con'pound D21);
5 el enop hen\%

3, 4- 6x[§on3al2mrolzl)¢|, ,410>@dm2a>i-3bvll:;1/é1 dipzabicyglaiBRinonane
D22)

|cyc|4d%;%)e'{/'§pﬁ£%é‘?%lg|§i‘“% xadi aégé‘}] 5 Xl] 1, 4-di azab
_diazabidyzid[3: ZCZ]aDnhyda XEdmpodndxtB)azol - 2-yl ] -1, 4- di azabi cyc
54 SAn RN S RN e St G B sy Py )
duaza(mmn[aﬁ&]nzeamev@mmndiwss PCT/ DK2003/ 000639 29
4 [ 5 4([%%@@?@;/»11 %ﬁ%ggﬁgl‘é%g%?{yﬂztﬂd}az]ab‘?cﬂ:!cﬂz 2B R%hane
Compound D1
4-[5-(4- Pyrlmldmyl) -1,3,4-oxadiazol- 2-yI] -1,4-diazabicyclo[3.2.2]nonane
(Compound D19);
4-[5-(5-Pyrimidinyl)-1,3,4-oxadiazol-2-yl]- 1 ,4-diazabicyclo[3.2.2]nonane
(Cempound D20); :
4-[5-(Pyrazinyl)-1,3,4-oxadiazol-2-yl]-1,4- dlazablcyclo[S 2.2]nonane
(Compound D21);
4-[5-(2-Selenophenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D22); ’
4-[5-(3-Selenophenyl)-1,3,4-oxadiazol-2-yl]-1,4- dlazabncyclo[3 2. 2]nonane
(Compound D23);
4-[5-(2-Oxazolyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D24);
4-[5-(4-Oxazolyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D25); '



10

15

20

25

30

35

4-[5-(3-1soxazolyl)-1, 3, 4-oxadi azol - 2-yl ] -1, 4-di azabi c
ycl o[ 3. 2. 2] nonane (Conpound D27); 5
wd 200808953 soxazol yl ) -1, 3, 4- oxadi azol - 2-yl ] - 1, 4pdi/aKa@iB3®m00639
yclo[3.2.2] non ane .(Conpou D28); 4-[5-(5-1
sxazolyl)-1, 3,4-oxad i azol<2-yl]-1,4-d i aza bi

o P otk 5 LRI anzgpierqotz g znonane

(Comipaoandi B8); o[ 3. 2. 2] nonane 10 (Conpound D30) ;

4- [54(f§5 @ﬁsg%%lzl %g?bx%dpgg%gg%ﬁ]g 4%3i%4LAbidydod 2E3fHdnGne

ycl o[ 3.2
(Compq@d(@ﬂ):n dazol yl )-1, 3, 4-oxadi azol-2-yl]-1,4-d

' az aW I%bﬁa?ol?l}ﬂ%‘ﬂftﬁ(ad(a@%mglﬂpﬂ 4al§@arabié Io[3 2 2]nonane
E& 4 , 4

dazol yl) 'oxadi azol - 2-yl |-
Comp né’ ycI o[ 3. 2. 2] nonane ( Conmpound D33);

4- [ 54([5~(Felsbybzalyl)ti,3ldaniadiazol 2341 dxdidratioyciG3)2 Rinbndne
(Conﬂi%%bélsﬁyc' o[ 3. 2. 2] nonane (Conpound D34);

Met hyl - 5-1 m dazol yl) -1, 3, 4- oxadi azol - ]2
- 20 4d[5a(2alﬂhld?Z¢|M[)3 &,42q>¢adm®dr2@dbﬂrﬂodmaatmmlo[32 ]nonane

(g3 razolyl)-1, 3, 4- oxadi azol - 2-yl ] -1, 4-di azabi cy
non ane. (Conpound D36) ;

4 [ 5 4@5 %mgazw» =113, 4pxadigzal 2l bid-giagahicyclal32.2Jnonane

(Com |D3éo[3 2 2] nonane (Corrpound D37); 25

cl o[ é-[%— 6-(1&, Zﬁg—%ﬁi 12 XlaLablc |8i3?£.§i’r%o" ne

(Compdumd(D32kt hyl - 3- pyrazol yl ) -1, 3, 4- oxadi azol -2-yl]-1, 4-

d| azq‘bff,c%b&,%m;?.%.pgm%ﬁ%ﬁ%ﬁ%%@w 2-y1]-1,4

dlazaimmlaiaaaozmoaop:é @rchwod ) Conpound D40) ;
4-[ 54 3y|ii .Paraaz&wyh)s; o’s(aéné%wm@zw 2-yl1]-1, 4-

d|azab C cIo nona mpound

diazapi¢yslq[d %]ng @P?I( omppupd bazol -2-yl ] -1, 4-di azabi cy
- clo[ 3B }nl@mws infi€azapy1o8, DeXadia¥ol-2-yi]-1,4-

d'aza%tcﬁlé %ﬁm@ﬁ%hé ol sy 2y e azadiey

4- [ 54CB5-(BPwazbiy)y 1,8 ABp)aadJazmirZayld)-l1-,@-dgaz]abm,y¢lozﬂ3.az%|b¢j>mne

non ane (Conpound D44); W) 2004/ 029053
mo”@@’%}éﬁ%&/ 000639 30 4-[5-(3-1sot hi azol

3, 4- driifdaazoiyr 1 3¢- ax@maé%z-uwmp@z abisyeiola@inonane
(Compound D37);

4-[5-(5-Pyrazolyl)-1,3,4-oxadiazol-2-yi]-1,4-diazabicyclo[3.2.2]nonane
(Compound D38);

4-[5-(1-Methyl-3-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D39);

4-[5-(1-Methyl-4-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D40);

4-[5-(1-Methyl-5-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D41);

4-[5-(2-Thiazolyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D42);

4-[5-(4-Thiazolyl)-1, 3 ,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D43); :

4-[5-(5-Thiazolyl)-1 ,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]Jnonane
(Compound D44);
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(Conpound D45); 4-[5-(4-1sothiazolyl)-1,
3, 4- oxadi azol - 2-yl ] -1, 4-di azabi cycl o[ 3. 2. 2] nonane
W@ Soaperessl D46); 5 PCT/DK2003/000639
4-[5-(5-1sothiazolyl)- 134L§gad|azol 2-yl]- 14d|azab
i cycl o[ 3. 2. 2] nonane (Conpo D47)

’ 3, ggéléﬂo' é ﬁg%adl@? -] 0:}13%@2 fj él}/?‘])(? ga@?%blgyéfo[}s 2’L 2]‘1110nane

(Compdund(D42); 3- Oxadi zol -5-yl ) -1, 3, 4-oxadi azol -2-yl]-1,4

10 S0l SRl OB 2 lporan

| (CompaungtP4§)1 of 3. 2. 2] nonane (Conpound D50) ;

4-[ 54 @Fs@ﬂﬁé‘ﬁ’dl% ?-]I 13,4~ oxadlazol 2-y|] -1,4- dlazablcyclo[3 2.2]nonane

| azol di azabi cycl o[ 3. 2. 2] nonane
(CO"zRQHﬂSﬁﬁg 6 D51) ; 15 |
4- [54([5r 2 3TDkadigbk-4-yl)! 1,3 4-Sxatliapch@iplk6)4~2- yI | - 1, 4- di

diaza}z‘?@"ic@ %‘P%Pé]égﬁﬂﬁ’@w(wguggag? ol 2. yI1-1, 4-di
az ab|4cweq1o¥ 3-QxadinarByb-1,3 deoxasiiardl358)-1,4-
dlazﬁ &ﬁ]é{é%@hgﬁbn&ééo%ﬁdpg 494 yl) - 1 3, 4- oxadi azol - 2-y

]nonane ( Conpound D54);
4- [ 54Ib- 6\793Hy@qu@O'sZM)Tb%ArO@@%d@ ¥l-1.4xadi azol - 2-y .

dlazéﬂlcy?eldIBfZ Z‘Jh@hlaﬁé,‘%b@ oundlmsmane ( Conpound D55) ;
az ab|4c€5 & fl'ggz%%}zdﬁag Bé&a@[;?%é@%?&@é%géy&ok 2‘ 2]nonane

(Conﬁbdtﬁf}cKDSﬁ)4 Triazol -5-yl)-1, 3, 4-oxadi azol -2-yl]-1, 4-d

L{a[zggl( tp/@g hﬁ'ﬁ’az@l ﬁoﬂ)’irf% 4 %%HEQUPE yﬁ517)l :diazabicyclo[3.2.2]nonane
(CompcmndIDBE)azol 3-yl)-1, 3, 4-oxadi azol -2-yl ] -1, 4-

di f‘é Qf()[fcg‘}bé @L'Frlazzo?kngﬂj‘if@ﬁﬁﬁaﬁ%ﬂﬂ yF]’f’fgladlazablcyclo[S 2.2]nonane
(CO"QP%JW-@??’EZOI 5-yl)-1,3, 4- oxadi azol - 2-yl ] -1, 4- 30

di azapfpchiety2. Zb“ﬁﬁﬂd%‘“[gm?é‘“ﬂ"é‘m%“ M1
| a aZzZo oXxadl azo
diazdl &g@% 2opana &p '

mpound D60)
4- [ 54-[b-A- N!IeTrhyI-ald2 3zobzd-5-yN)-113 3 - oxanhamtl-2zg]-1 24-yl ] - 1, 4

Co d D61); 35
cinzgpiEiATa", Sy ghe EoplpanseéomPound DoOL); 35
TG 43 Blarch 3yind e xadionpbantl b ayazabicyclof3 2 Zlnonane
Conﬁlp(hﬁm(ﬁg,gyrl dazinyl ) -1, 3, 4- oxadi azol - 2-yl ] - 1, 4- di azabi

g}C/:%:_I/ %{%}ésfdn%nan 533&)0(%?2 or}gnggP -yY\D1 E%O a%lcyc?o?t322]nonane |

. (Compound D57);

4-[5-(1-Methyl-1,2,4-triazol- 3-y|) 1 3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D58);

4-[5-(1-Methyl-1,2 4-triazol-5-y!)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D59);

4-[5-(1,3,4-Thiadiazol-2-yl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D60);

4-[5-(1,2,4-Thiadiazol-3-yl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D61);

4-[5-(1,2,4-Thiadiazol-5-yl)-1,3,4-oxadiazol-2-yl}-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D62);

4-[5-(3- Pyrldazmyl) -1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
(Compound D63); :
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4-[5-(4-Pyridazinyl)-1,
3, 4- oxadi azol - 2-yl ] -1, 4-di azabi cycl o[ 3. 2. 2] nonane

WO Sompoeensl D64) ; PCT/DK2003/000639
4[5(135Tr|a2|n2yl)1 , 4- oxadi azol - 2-yl ] -1, 4- di
azabi cycl o[ 3. 2. 2] nonane ound D65); 5

|4(;£/§|4&?352£ZO i -1 (égﬁﬁglaﬁala%g@)zﬂt d2 azvab]icycloébg ﬂnonane

(Combdund(BsBenzot hi enyl ) - 1, 3, 4- oxadi azol - 2-yl ] - 1, 4-di azab

'40{2'4?[%' 2?@0?%%' ;9)({%@8%38@9&72 4yi]-1,4-diazabicyclo[3.2.2]nonane

(COWE)W@%)azoI 2- yI] 1, 4- di azabi cycl o[ 3. 2. 2] nonane 10

, azol qg' '%'%Othi% gga}(%ﬁm%l ?J%] ?] (ﬁdgﬁgaﬁcgégéfﬂé%ﬁ(]jnonane
(Co %-(2-Be nzofu ryl)-1, 3,4-oxad

l azol4 [3 (B-Berzcthidnyl) a3, 4bbxadidpl23yIR 1 2-diaeabigyclof3.2.2]nonane

Co D70); 15
,(CO"‘EP lg'% enzofuryl) 1, 3, 4- oxadi azol - 2-yl | - 1, 4- di azabi ¢

ycI o[43[52(5$emﬁhenybﬂo&ﬁemxaﬂ|m1)2 -ylk1 [ddigzalBeyelofd.2.2lnonane
(Con{r{ydt)ndlDGge; oxad iazol-2-yi]-1,4-d iazabicycl o[ 3. 2. 2]

Co d D72
4°F?T€[@ onralhigny 1 3 doxactianck2orl-3 Aipzabisydioisaginonane
goy2] nonane 20 (Conpound D73); . .
ycI o g%ﬂéﬂ? 1 éﬁﬁﬁé@ﬁx a%%;ﬁlf'f _dYeHa_b?'dyél_o?é azﬁrqcl)r({ane
d@d(B?@,u nol i nyl)-1, 3, 4-oxadi azol - 2-yl ] -1, 4-di azabi c
I 12
ZC[ ol Ph R SRR R ‘2|d'az%}>ﬁy95lei?q%laggane
(Conlpt}lgtd(DYB) 2. 2] nonane (Conpound D7|6 _ _
z
(CO yel Oq[ d§%@ ?ﬁ@%%fgéw éoﬁoﬁﬂﬁg?%%w T fdgé_z}agfoy@tdff&@.ﬂﬁbﬁane
3, 4- W@deméhz&uwl)h B, 4ofh@iaabliZyn. 10§ dizablcyeriB® 2. 2jAlnane

Conpo,
(Congp‘[@%(gy%ndol yl)-1, 3, 4- oxadi azol - 2-yl ] - 1, 4- di azabi cycl
o[ 3. 2-BH{QaimlinyBdnddemadiaze)-2-yl]-1,4-diazabicyclo[3.2.2]nonane

t hyl - 2-indolyl)-1, 3, 4- oxadlazol 2-yl]-1, 4-di
(Comap L&]d(éﬁ'se 3. 2. 2] nonane (Con'pound D8

35
N | 5.4( gunollnyl) -1,3,4-oxadiazol-2-yl}-1,4 dl)azablcyclo[3 2.2Jnonane
(Co myg -1, 3, 4- oxadi azol - 2-yl ] - 1, 4- di azabi cycl o[ 3. 2.
ngj‘r nonane

4- [ 541p- ﬁ%ﬁw%vagk?g #ﬁfeﬁzp 241131 4-diazahigyclpl32 Zlnonane

(Compgouhd Dva);abl cycl o[ 3. 2. 2] nonane (Conpound D82); WO
2004/40 %?Pﬁél Woé)izoqp |6a?.’7_%| 2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D77);
4.[5-(2-Indolizinyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D78);
4-[5-(2-Indolyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D79);

4-[5-(1-Methyl-2-indolyl)-1,3,4-oxadiazol-2-yl]-1 ,4-dia2abicyclo[3.2.2]nonane

(Compound D80);

4-[5-(2-Benzimidazolyl)-1 ,3,4-oxadiazol-2-yl]-1 ,4-diazabicyclo[3.2.2]nonane

(Compound D81);
4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-oxadiazol-2-yl}-1,4-
diazabicycio[3.2.2]nonane (Compound D82);
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32 4-[5-(2-Benzot hiazolyl)-1,
3, 4- oxadi azol - 2-yl ] -1, 4-di azabi cycl o[ 3. 2. 2] non ane
W@ Soapzwssl D83); 4-[5-(7-P hta lazi no | in ylPeWPK2003/000639
3,4-oxad i azol-2-yl]-1,4-d ééaza bicyclo [3.2. 2] non a
no (Conpound D84); 5

R R R A RS ‘Ié'#@*wﬂ@éaﬁnonane

(Compound-083)3, 4- oxad i azol - 2- yI] 1,4-d iaza
I

a. {58 RIS 4 SABOUL Y1 4-doapbisycof 2 Znonane
(Compormddd8dkbi cycl 0[3 2. 2] nonane (Conpound D87);

4- [ 54([b-@- @@ﬁfétzbh(rﬁzﬁl}jﬂ %@D)bejra%oﬁz @gwwlﬁdﬂlcy%ld{mz Z]nénane

di az%qég nonane ( Conpoun
(Comp rid

i nyI )4-[5 @-Quimoxdiimgp ; 324-y>lx]adi]azéI-ZI-lyﬁz‘ab+chazzIbur§y3:Ici{3212]00nane

d(lggé?yound D89) 15
¢ridinyl)-1, 3, 4-oxadi azol - %/ J 1, 4 di azabi cy
cl ol 3 8- G}M@@hmyr(dcwﬁmm@ 4083diazol-2-yl]-1,4

dlaz%%@g?%] ﬁégéw?mfoﬁngl aza?bl cycl o[ 3. 2. 2 non ane
ridin- ?:w @e‘h@esa%ﬁlam 21
dlaza?méy'dbig@ Hﬁ@haﬂe!@bmboﬁndlmbl cycl o[ 3. 2. 2] non ane 20
oLLN

- | SAB- BRI hropediezol 2ol arabioyqL32 Angnape
(Conqimwrgid])wﬁ 2. 2] nonane (Conpound DO3); 4-[5-(3-Di

b

P oy AL e dgfadogets 2 arenane
(Conmqtmd(lz ®henoxazi nyl ) -1, 3, 4- oxadi azol - 2-yl ] -1, 4-di azab

' cycl ?@%ZDﬁeﬂ%ftﬁ@ﬁ i@?ﬂ@@ﬁﬁ@ P 4adin:ilb|cyclo[3 2. 2]nonane

[ 5- henoxazi 1, 3, 4- oxadi azol
(CO"'IRQHEI 81% 2] non ane’ (Conpound D96). 30 Exanple 2 In

Vi tr a-[5a¢3- DlﬂenzﬁfwflI?-SHB ,A-d3adiEzob Rl nd-dihrabiogclo[8.22fnonane
(Co Br aj r&nlég Lhis exanple the affinity of the conpounds of
MR |on for binding to a7-subtype of nicotihnic
r eceﬂt—[@r@ DEbe@eothieﬁyh)eﬂI,B,@oBadigaoIeZ-(yHI1n4}dﬂaza@iqyetm{3de2]nonane

nig"‘(ﬂl romthe venom of the El api dae snake
(Co ungar us )I‘mltlcmctus | t high affinity f

neur dn@r(%ﬂwaaégwﬁmé)cm,ﬁa& oxaqil@é@ernyH T %@aﬁa@.l@/clqm drgnonane
(Compoun@t 3945 a potent antagonist. 3H a-Bungar ot oxi ne

I"abel I I t f d t

S e B e et BB SR i S t 2idlRonane
(CompoundeDag)maduscul ar junction. WO 2004/ 029053

PCT/ Qﬁ%g&gﬁﬂgrq%%inylm ,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D96).

Example 2

In vitro Inhibition of *H-a-Bungarotoxine Binding in Rat Brain
In this example the affinity of the compounds of the invention for binding to

or-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

07 subunit isoform found in brain and the o, isoform in the neuromuscular junction.



33 Tissue preparation Preparations are performed at
0-4C. Cerebral cortices frommale Wstar rats
WO 2&0/402%83 g) are honogeni sed for 10 seconds |nP(1”B'DK120(Bt000639
20 mM Hepes buffer. cont a:‘rﬁ ng 118 nM NaCl, 4.8 nmM
K&, 1.2 MM \gSH and 2.5 CIZ(pH75) using an

.Ul tra Turrax honogeni ser. The tissue suspension is
Iﬁs—"@b%ﬁg@@@i@—”to centrifugation at 27,000 x g for 10
i nuiPeepar"a'hens goe rpeafcaanted at 0i4°Car Qertbaaldcartiees freoim enale Wlstar

rats V‘?ﬁ?%‘f atrg'dﬁ)ﬁ?g%%rﬁgéﬁ ?(?]II ll'gasgefc‘aﬂdétm 2k ﬁ'ﬁ)Q}f@(Q MM HdPes buffer.

conta\wngeﬁa M aCl 48 mMeK8bd1.2nmiM éégﬁ@ufaﬂéﬂ SomMiGaGy (PH 7.5)
usmgo Qﬂro/‘lﬁt%\ﬂfn%? MorR6Gedisér qfh'eg' fiuet 'éiﬁsg)%hsiéﬁd iyS@ibjected to

bi ndi ssays. a
centrifiipiRmat £ T Fiadar i) RineSo heeSpIBRIANt 4f diskarded and the
pelletis Waskdd twibe hyagepitrifugator at 2000 g for ddcmirutas iroBY mi of fresh

ouefind IR fio i Boyeh i i e-ulineP e at T rtfes contaiping. g 1% BSA
(35 il pearig offorigihal disaue)cand used for)hindihgeassaps.ubat i on, the
: sanpl es are added 5 m of ice-cold Hepes buffer

contai ning 0.05% PElI and poured directly onto What man
Assagyr/ C glass fibre filters (pre- soaked in 0.1 % PElI for

at | wnahoé M@ml SKEHo§ é'ﬁétanﬂe a’ruuéd mpﬁbﬁe)ét solution and 25

ul of ‘B dundaitoging 20 ni. ﬂnﬁf epacs Tt 4hch Bix and ndubated for 2

hours @t 8ZnCi Nbatspecifigubidding istdetémined usmm(-b-rmg:oﬂﬁpe(dl i\, final con-
cont i}y Wyarink oAt L QnEIAL03rd 003BH0E v . EREh I pes butr
contaimingHe05 UsPES abetm@d dwactt)hOhth\B’natmatnh@Féfbgtaﬁ fibre filters (pre-
soak@?}'}?bn@o‘?jEl:ﬂﬂ: 8t IRH808 hBLRY iundeY sa&ién, aﬂaqn{n?écp&e?y RBshed with 2

experinments are pre ented I'n Table
X5mfz!FEﬁ gold butferpi t i on of 3H ot - Bungar ot oxi ne Bi ndi ng

Conmpquyed ahfdbit d*loradMa(ﬂOWQimd\elmlt@r@%Het&mTﬁ@@@ Bdnventional
"qu'dﬁﬁ%eﬁﬁ"gﬁﬁ%ﬁ pegific épﬂﬁ%%?&‘é{k&ndﬂ ing minus non-specific binding.
1, 4- dihezieist vgkledaldoeare adam Ghi(the obndentratioa df: theNebt substance

whichY r{hﬂfﬁé enasﬁ{ eciffe b:’méﬁngfofbﬁ %Uﬂg&d??ﬁﬁﬁﬁo@gy m xture

ceu cceptable
add| tTh@nre§uIt$ of W@nsgcﬁxPeamemﬁs arebszm@nt%meable 1 below.

Table 1 :
Inhibition of *H-a-Bungarotoxine Binding

Compound ICs0
No. (M)
Compound 1A 0.0067
Compound D1 0.0058
Compound D5 0.022




10

16

20

25

30

wherein nis 1, 2 or 3; 10 X represents 0, S or Se;
and Ar represents a carbocyclic aromatic (aryl) group,
w@eooa/obm@ser ocyclic aromatic (heteroaryl) groupCT/™RR2@R/000639

aromati c group may optionalgy be substituted one or
nore tinmes with substituent 4el ect ed fromthe group
l&&gsisting of al kyl, cycloal kyl, cycloal kyl -al kyl,

CLA enyl, al kynyl, al koxy, al koxy-al kyl, al koxy-al koxy,
15 cycl oal koxy, cycloalkoxy aIkyI cycloalkoxy al koxy,

1. 2‘% 819&3 tﬁggclogpan%w anJ benzy?Y ZCarngngglrrpound

of claim1, wherein Ar repr esents a carbocyclic

aromatic (aryl) group, or it erocyclic aromatic
(heteroaryl) - group, |c group may 20
optional Iy be sub on re tinme8 wth

substituents sel ec e om t he gr oup consi sting of
al kyl , al koxy, hal og CF3 CN, N&2, NH2 and phenyl .

3. T
Ay ol afRal et 30"25@{ HixERE o iis o PhltRpsrs. of 8llibriaceutically-
lajccéptabiﬂ additioa Salttinerenfl ok alr N¢axide thetreofei n X and Ar
@ defined in claim1. 30 4. The conpound of any
one 0

claims 1-3, being a 4-thiadiazolyl-1,4-
@ i87adi ¥y&| o 3. 2. 2] nonane derivative repr esent ed by

%fgﬁgge,{tglo \@0,2@@45[439053 PCT/ DK2003/ 000639 '35 N-N
as de6|ned in

%f %ﬁéﬁlﬂﬁda oqarﬁﬂg,yqyﬁeargrnqgcag 1gr§upbéqrn%a]%emerocychc aromatic
4heterchargh) odroup L whictd aobraaaxblgwuﬂ) oh8y 2ptibnalhabe substituted one or

8‘?%\/?@%3(3 &'lﬁﬂﬁgﬁ}h&q‘tgy'ﬁf 8%('5@ grolny {N'elgrcg.lﬁ\lTégns sl.tlyt)g of alkyl,
oyaioalkyl ovclwibtylcﬁlksdl alkenyll- akynyleadiaxy: akaxaralldy elkaxy-alkoxy,

%Renyfléocky g%éib%lko%%ﬂ(?h @C@zﬂ% F&tf’l uor enyiép} @N NOz, NH,
& ’Q/céﬁwa"@?)duﬁm' , SH @"Wh‘;%‘@ﬁ&f #7d beaayh 6, wherei n

the car bocyclic aromat i group is phenyl, 15

2. ?:{)]q%llglgﬁpa @'Z(Flgt yt gd\q/t?er}%rf %‘étr\éﬁé#&m?ss awcértt])ocyclic aromatic (aryl)
group, or a heterocyclic aromatic (heteroaryl) group, which aromatic group may
optionally be substituted one or more times with substituents selected from the
group consisting of alkyl, alkoxy, halogen, CF3, CN, NO2, NH; and phenyl.

3. The compound of either one of claims 1-2, being a 1,4-diazabicyclo[3.2.2]nonane

derivative represented by Formula

N—N
“@“*XM
wherein |
X and Ar are as defined in claim 1.

4. The compound of any one of claims 1-3, being a 4-thiadiazolyl-1,4-
diazabicyclo[3.2.2]nonane derivative represented by Formula lil
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consi sting of al kyl, cycloal kyl, cycloal kyl -al kyl,
al koxy, cycl oal koxy, hal ogen, CF3, CN, NO2, NH2,

W@ 2008029053 car banoyl , am do and suI fanoyl . 8. Ther/DK2003/000639

conmpound of claim4, which |§
4- (5- Phenyl - 1, 3, 4- t hi adi azol 32- yI) 1, 4- di azabi cycl of 3.
2. 2] nonane; or an enanti ogBENOr a m xture of

enantioners, or a r macgut \\cal | y-acceptable -
addi ti on salt t § Xxi de thefiigof. 9. The -
compound of clai ' ichds 25

4- ( 5- Phenyl - i azol -2-yl)-1, 4-di azabi cycl o[ 3. 2
2] nonane, 4 [5 (3- Met hoxyphenyl ) -1, 3, 4- oxad
ivwhespinpAis] as defined Iazqiwm:ycl o[ 3. 2. 2] nonane;

4-[5-(4- Met hoxyphenyl) -1, 3, 4- oxadi azol - 2- yl]-1,4-d

zablc clo 2] nonane;
ﬁxes ¢omhen Bgomeﬁ\ﬂy) ones of oS3, drd2-BRiNg 1 a4 4rpxadigzolyi-1.4-
idiazdidy2 I 32 Rlpdanae derivative represented by Formula IV
4-[5- (4- Phenyl - phenyl ) -1, 3, 4 oxadi azol -2-yl]-1, 4-di aza
bi cycl o[ 3. 2. 2] nonane; or

4-[5-(2- Napht hyl ) - ,4-0 ao‘ilazol 2-yl]-1, 4-di azabi cyc
| o[ 3. 2. 2] nonane; /or ar nt r or a ture of
enanti oners, or harjmace@® i cal 'f‘ry- accem bl e
.addition salt thereety or an N oxide thereof. WO

2004/ 029053 PCT/ 03/000639 36 10. The compound of .
ayereitAPfs 44 aéfifedlimslainhigr ei n the heterocyclic

aromatic (heteroaryl) group is an optionally

substituted aromati c nonocyclic heterocyclic group,
orhearcoapoundabf yaryu b tcldimnse d-5rwherteire the -carbocyclic aromatic (aryl)

RSP S RS BB H4,OOR P, oy, noreny, o

@nterasenygldgreuphet er ocycl i ¢ rings contai ni ng one or

nore heteroatons, selected fromnitrogen (N), oxygen

(0), sul phur (S) and/or selen (Se 11. The co nd

oFhes cemAoHmd Gh &tk 6 tMé‘esﬁ‘?'BrrﬁlS% ;M‘FME aremati 9"°“P is phenyl,

Wt@h@ﬂy @Ub@tltgfe!wane ioB twoO tipmds thsiwbsﬁtu}@fms toleetkd from the group

KRGSt 30, uEaRA, SupOahEr ARYE M B7G¥Rke%y. Hefogen, CF,

dPNj NEal NH-s atrboixy utartiasnoyhaniido andnsidfachayd.
heterocyclic group is furanyl, in particular 2-furanyl
or 3-furanyl; thienyl, in particular 2-thienyl or
sThercemppund &f slambmhich isn particul ar 2 15

sg—gﬁvgﬁpgwls 4uth|§d.§2b|em99h1emduazabyéyda[x 2. i]ﬂéﬁhué) in

pf%fr?n @GPQLO@§E95|a @Yxtur@ oggn%)(tmme%éh pafo&ﬂranqqut|calIy-acceptable
peddificrubalt théreaf; or anN-oxite theréefyl ; i m dazolyl, in
particul ar 2-im dazolyl or 4-im dazol yl; pyr azol yl, i
particul ar 3-pyrqzo|y|_or_4-pyrazo|y|; i soxazolyl, in
pﬂhe cempaundsbelaiml 5,3vhicldis or 5-yl; isothiazolyl, in

in

K 'P‘Hé'ngf- '3@5%%@96!‘2’3 all) 14- o‘?éz_%né?clo[@&aﬂhéﬁﬁhé{ |

i cul

1 '@ -i3-Metbpamhenylyt.3 ’41"?%9@2%4%2 yI] ﬁ %Q@F?E'&WPB 2.2]nonane;
14.p5- @Nétﬁék‘}prém(/l) 1,84- dxa%é'zdl-fz-ﬂ]m% alaihblcP/cloB .2.2]nonane;

LRy 2500 bpnghth Ao biostRoto 3§ iahSE Rl 2 Snonane:
pa{S-(4-FhenyRpipgmyl & j3y4-oxadipgol-2Hy iyl 4-diazébioyciodd @y2jnonane; or
DA/ 'Lé ??Narzaﬁltiw J-# 305"65(5@5%8{2 §|]P|YE dﬁja?ﬁbr%gcldf% 2.2]nonane;

pcyrr amne@anyomen,op)a m«p;turenyi e@antg::pgqs,, @ @ Ply@rmaceutically-acceptable
PAAREOR ¥hit theteBRIOr N dxide tRFéesti Nyl or 3-

in
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25 pyrazinyl; and triazinyl, in particular
1,2,4-triazinyl or 1,3,5-triazinyl. 13. The conpound

Wobooslo2g083 4, wherein Ar represents an opti onal PT/DK2003/000639

10.

11.

12.

13. 41

14.

substituted aromatic nonocyglic heterocyclic group
sel ected from sel enophenyl, Yh particul ar

J}se? lcgﬂ]o gpngyptn%bgggﬁgl 5t gf%gﬁgyjlln% a\@&%fﬁ) 3¥é héterocycllc aromatlc
Eheterdaryt)l group g rare opybnallwsgmlastttufedl arongatjsy manoicytlic heterocyclic
@{3%;5 a&o%p{ :opgi:ongﬂ)( %beeﬁt]‘a't%/d ar&rﬂéﬁ& %'i-y+ Pbl? -RAEMdcEilBheterocyclic

1'azo | sot
&@UPCM"&!@“ rsetemyﬁhfazgmyps ipclugist meazet 9$ed)r5- and 6-membered

%été@gpd(:)l%zﬁhdé coﬁt@ﬁﬁﬁhgz@rhé/ lor mBrepﬂéférégiroﬁﬁs Iselected from nitrogen
i az
](K@ QWS?B&&AZW'PQUM?S) (S'%nypart i cul ar

3-furazanyl; triazolyl, |n partlcular

llg@é?ﬁbéﬁﬁq oédékﬂq é’z pégetlrﬁ tﬁé%k gw: m%zfey@l‘é 'hb?e%&:ychc group

pauan optienally, suba;tltuieduaramklc zﬁ-yq;r 6-1n@mbered heterocycllc monocycllc

gﬁ eﬁ]l azol -3-yl or 1,2,4-thiadiazol-5-yl; pyridazinyl,
partlcular 3- pyridazinyl or 4- pyrlda2|nyl and

triazinyl, in particular 1,3,5-triazin-2-yl. 14. The

%@%‘kzmﬁ &md?' &f neldign M) Qbhér‘élﬁ/‘ﬂh'éOQth@aaﬂﬁ3subst|tuted aromatic

T ASA0H R0 Houp s, franyl i, BRTtsul 2-urany] g5, 3-uranyi
thieygl, ojr3. @arfifulanaBdhienyl or 3-thienyl; selenophenyl, in particular 2-

%eﬁegncfpﬂe??llz%g QS@%bbhéﬂﬁ éyt@\fl‘%b%@l) ?nydért' dulér 9. Rfrfolyl or 3-

rﬁyd@isdl 9xa)ZOJyI3m4parrticuI@r @2(620|22-y Kt of Sayldthiazalylc yr partigutar thiazol-
27-] Qortﬁ“f?- l; |(Jrn<ﬁa':2(ﬂﬂ in pamcular 2- |m|dazo|yl or 4- |m|dazolyl {yrazolyl in

b
%rﬁéﬁgrn%-py@zolyl or4I gyrla%l?/ |so>2/azl>ly?' in palrt?czu arI Ig xaz 4 or 5-yl;

45‘{”5'3(25*)/' nindsardtbila) isotBiatok i, atli arzBlyt 2oxddiazolyi; ifi pantioular 1,2;3-
"’E ﬁlé?}ls?yﬁ]gon’ 1B da959ip50!2-4: Fiaaoiidp pasticyay f 2,3 triazol-4-yl

Zprd1 ,2Zatriazgk8-of;3hindiAzadylaireparticular 1,2,3-thiadiazol-4- or 5-yl, or 1,3,4-

Z\h%ﬁaz a%ﬁ’?l hy;%}/{@!‘rypz]qﬁg gﬁl]ieéuﬁr 3% éyl?@h@g' ?&fi}nd%yﬁ’ | b 4-pyridinyl;

-pyridazimlz dn yalarﬂcy &, &wndaanﬂz@] 4-pytidazinyly pyrisyaipylcipcparticular 2-

gﬁjnznlah Pﬂlﬂﬁﬁimld%yfl%r@p RAJY 9ra?sm l, in particular 2- pyrazmyl or 3-
t hi adi i\/1] ,12) ],nonane;

Pty s gy mpartiue § 2y 8RN e

yclo[3 2. 2] nonane;
e (oPaBYIE A vbibirk 2 AR Z ot s b ~ dn o SHHRAY! Substituted
4arpma(tm; m@mwdleh@ﬁ’ra’zwlkﬂ group3seleatad 4tira selerppenyly jnyparticular

0
A?E%%?ﬁbff\?%ﬁﬂ 534 p 122 yﬁi/l |m|dazo||)]/ CPap;’:g)rltlc:ula)r/ %ITIdeO|y| 4-
- I@;Cfid[ngj n@Mléﬁ—Z@ yl, In Pg (cyque gtpyrazolyl, 4 -pyrazolyl or 5-
Ydyrézcﬂ)’"‘ engzoly) rrﬂpgn&utdﬁlzamlmyl -o#-5tHiadolyi; tHottziakolgly i particular

2ozt cbschinzelvs or. Fripaltiazaly £X9PEEe. Ip paripar 123

yadadfjzoR 4] nb,2:3rexadiagbl-§-41 dihil Szdloxadiazpl-2-yl; furazanyl, in particular

f{a f‘gﬁ?iﬂ fﬁ%% y? %( p%rti;: iardhﬂg%?!,?z‘“zérhgll % 24 r%‘%&?g?l 1,2 4-triazol-

vy [08. 222§ tf 5 yl; thiadiazolyl, in partlcular 34 thladlazol 2 yl, 1,2,4-
Ahlaetid - Bsﬂtd?' ﬁZQIJ thiddidzol-Styit ByAGAARR! i pitticularB-Pyridazinyl or 4-

SreRef stz paret@uL@rﬂh?’ Sdriazigr2Yh y11- 1, 4- d

i azabi cycl o[ 3. 2. 2] nonane;

ﬁﬁ%&é@f@aﬁagﬁﬂaﬁéﬂg V\}hé‘idé t hi adi azol -2-yl]-1, 4-di aza

4-15-(1, 2, 3-Oxadi zol -4-yl)-1, 3, 4-thi adi azol -2-yl ]-1, 4-
di azabi cycl o[ 3. 2. 2] nonane;

4-[5-(1, 2, 3-Oxadi zol -5-yl)-1, 3, 4-t hi adi azol -2-yl]-1, 4-
di azabi cycl o[ 3. 2. 2] nonane;

A ~ A L oL ~ 11



25
4-15-(1, 2,3-Triazol -4-yl)-1, 3,4-thiadi azol -2-yl]-1, 4-d
wo amalrwyx| o[ 3. 2. 2] nonane; PCT/DK2003/000639
4-15-(1,2,3-Triazol-5-yl)-1,3, 4-thiadiazol -2-yl]-1,4-d
I azabi cycl o[ 3. 2. 2] nonane; =1 5-(1- Met hyl
-1 i | - 4¢ yl.) -
&Eﬁgﬁﬁ%@bﬁéﬁgn@%ﬁéﬁaﬁg?52§P§-§’.ﬁ'z@?%g?%ﬁﬁ’@c'&ﬁ?-ﬂnonane'
1-[5-3-Beleanphebyl)1)3,4-tBiadiazhl-2dil]at. 4+diazahi¢yclo[d-2.2monane;
i i . . 2 1o il _di . .
%‘:Eﬁ?’fﬁ??@%ﬁﬂﬁ-ﬁ%ﬁﬁ 2 ezaicyapls 2 nongng:
i @i-wgaéc{)lgl_)gl_,Q,]4r1t5|¢g¥@z;ol-2-ylj-1,4-d|azab|cyclo[3.2. ]nonane;
ﬁziﬁg_(llniafaﬂolgl)iﬁ% qLthRrdid2ol-2-y3}- 44 diaadbiezelbf322 Pidonbé; d
i i . 2. 0 et 1 . .
R AR gl 1 steciezgl-2-v b 4-iprabiayelgdy2 Binonane;
M -Methydzaimid ol pl)-3, 2 4 2hiadienob 2-yI[35,4-diazabicyclo[3.2.2]nonane;

W[5~
;%’-ﬁg’(&f_eméfl-@ilrﬁiaag%lf}lzﬁg:%,%—_%%aﬁﬁahzﬁ%iy}]’-"lg,’44diégé&gglc%[%llg]nonane; .

B
4|55 RyrazalyD) A -thiediazolsd-yil-1, edinzehicyelof3.812Jaopane; 1
U@ @zpPizBR)l 3. £t dianaRYI-1,4-diazabicyclo[3.2. 2lnonane;
ﬁ;g?@ég&égﬁgi,%?Jz?ﬁiég’@%&ﬁ’,:;:)’-’cji‘la'ztag'ic%:gio‘g[‘gﬁl.é]ﬁér\{zlarlé;1’
4-[55(1Meth y‘|~-3|T 'rgﬂg@g?i,3,5r-thiéd1'év%o123yll4-;ﬁ%?adigggbicyaowi.ﬂnonane;
- Z l,.CYCJl O . L e ,. .
Acler RSl do 3aon a4 AP BRaR R 2V R bioyclgla 2 2lppnane;
i4a[ﬁe(1—Me&h3]l751pyradbliyt)ab3;4ythian1]&cﬂ-_.22}'|hoﬁbdiazabicyclo[3_.2.2]nonane;
.‘h‘-%éfzﬁﬁgi%%{; a7 bk adiazol T-Hilth A LRZEbicyeit 3.2 b oA ab
i cyclo| 3. 2. 2]'ndnane;  or _ !
A-[5(A-Thizzelylr1,8A4-thiadigzgl-2tylp 1 4-digzabicyelel3.2 dlngnane; - d
RERIE-THiEBlyh- R AR 2-Pf 130 dR2ABIC BES. 2 Mnchane:
ettt Bofhiazelih i SA-tb iAok A A= AhlCKe I3 2,2ronane;
Mhﬁ-ﬂgfsotl’iiézol'yﬂb‘»elt,@,ﬂtthiml o@ﬁ-;ﬂ]—a,i4{n!i52am’oyﬂ¢leﬁ3!32.alnonane;
r.e ne,.s I .
ARy B AR e ta T LA BBz IRt £ Alonane:
daf5-(Tc2/3a0xadizak44yl)et, 3,43thiadigaql-2ayii-1 dirHiazahicyalo{ 3.2 2lrenane;
Gent rar aria oyl £ 'G -
3 S ods S99 A S 1 ne
Gk 3 doPsadizol Yhoh 31d-tiadiazai2 i 14-diszabieyeiol 2. Zingnane;
gla[ﬁ-{?_ﬁpbl%”zgﬁww,B,Ki-tﬁia{]dﬂézol-ég 14 ,iélﬁéri]idizéwiby@g[B.2.2]rgqnan|e{;ﬂ r
- | A y ) . |
GBS -3 D aiagRioR R A A apatieydGB2 SitoRene;
pR[3-{'GR|3aTrigzahGayip! }B,4-|tl4iad mzakatyj-1 ,aacdiszaba@md)[\ztz.lz]nlonane;
| r -4l -4 SOXazo
PO ety A P PR EA Bl S HRUREAE v 4 d
Hiazabiepaho[312.2lmonangazol yl “or 5-i ni dazol yl: 15
i 4] . o_dnayr.azol yl
RUEREaMetnyI N2 ROFEL LS 31). 13 Rt 2 LA Cazo ) of
AiaZabieyIglB. ZEINonaReazol yl ; i sot hiazolyl, in
pR[5-(1G2)4aTridzoli3s@y-ni B ahialiazét-2 st huadiazahicylo[3.2.2lnonane;

AL P 53R ol AP W B cnonane
U-[5-0-Medinll e, 2J4- iagb-3-4/)r 53 Arfiadiazolayli-1 s ar |

LAGRIN2 ScRaRbY | i cul ar -
%"‘ , 3- r|I l"z;o%é@b??%{ 2 I3nt Pia;t_zlof?S?;l, 1,2,4-triazol
2oy Meghyl41,2 A4frigrpl5l)- 153 g thiadiazalizayibiA-, i n
e e SR T

Z - .O" s - 1Nl | = Q- " |

st 3 A thidrazoper it e dRed Lyl dadbicy il 2 honane:
t4-[Bd, D-Thiadigzat-8iytx1 3(4-thigdiazol-2-g4 104-BigdabiclGlo[I Be2]nonane;
LIRASY Phiablos -1 YU-fiadiSzol-2-y1]-1,4-diazabicyclo[3.2.2Jnonane;
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4-[5-(2-Furyl)-1, 3, 4-oxadi azol -2-yl ] -1, 4-di azabi cycl o]

W@ 20402998 ane; PCT/DK2003/000639

15.

16.

;Zgé

4-[5-(3-Furyl)-1, 3, 4-oxadi a 2 yI] 1, 4-di azabi cycl of
322]nonane 4[5(2 Pyri

(OB GE e E 154 ol 7‘/9 é%‘i%%%bi#ﬁ%@ %%Maze
|4aﬁa(31 Pyddagisylp1,3,4-tiadiazpl- 2-4/1]{‘54((113qu1¢)@>}0[§3 212]n@nane; or
kf}éﬁ@ﬂé%ﬂuaﬁnlﬂ Liy-4:3, 41latiisBbR2R11 S ¥Rhzdbidyici3 . 2A8Rane;

or[ gn( engntiemer )or1 a3 mixigkadehilsl epapliomers- af & ahasy@ceutically-

Qic%eﬁtaﬂé‘@ﬂél'ﬁén salt thereof or an N-oxide thereof.
5-(3- Thi enyl) -1, 3, 4- oxadi-azol - 2-yl ] - 1, 4- di azabi cycl

o[ 3 2. 2] nonane; :
A-Heb -domgyunidolof | glaitn 3, 4maeinaAol represddntd , ah dipioablly ysubstituted

ﬁéﬁh@i gi’}lg cgzﬁfégc hfefé égycié éﬁgué‘ %P@g}edlfrf)m ff.xéyl ngfartlcular 2-furyl or

r&ahmqlepyrldyl in particular 2- pyridyl, 3-pyridyl or 4 pyridyl; thienyl, in particular 2-
4hieﬁg( oF "é?frf%y% 3 Yélgp'ubf'aarﬂ:c@ah%ﬂ%lﬂzell 3%prtdiyid pirifhidinyl, in

iaza |cyc
@EFBCL( at Keymnidinyl Arpiidiny os pyinaigindopyraziny]; selenaphenyl, in
I§N21§éﬂe°n h%h?pﬁaﬁ%elenophenyl oxazolyl in partlcular20xazolyl 4-

&%IZB%O? ﬂ%%@gly go@z[obﬁ ox?sijﬂlfﬁazlﬂﬁila l%%q%dlﬁl ql lsoxazolyl or 5-

Isaxazobydti dmidazalyl; | ]n JpafttchlIaaza"bldayolyb[ 8-ithidgaobyl aor ;5-imidazolyl;-

%y&ézélgdl az'orfgrg&ﬂ?ﬁ iiaxradzo ay g}jquzotyé gr 2? -pyrazo eyI thiazolyl, in
particylay r 24hiagolyl, 13+ 3hlazolxhd¢ra;§otmazqwl] _isothiazoldabin cparticular 3-
C?J;Tih?az%] Oflﬁ@%thué%lﬁo%” @389%2%% %?é?ﬁ%%ﬁmoﬁ@ pa?tﬂ;ular 1,2,3-

,qg@@pq;[ogsgy 2”%0313 |azq gl t{»rgj( %& gﬁgf:yﬁéﬂﬁ% %urazan?l in particular
-ﬂ:r@x@‘iw ﬁtiéQb}yl21ry|p}artibu4brd1 Lz midaobyal,of ,2,32tridzobsat) et,2,4-triazol-

4"5% g( %‘F"oﬁ%l )Q'IY,:k mﬁg%)%ﬂ/l alzn0|pa2rtlé(ulgar ]1 é 4dth|ad|azol 2-yl, 1,2,4-

4h[a6ha(zbl-6)qdzcml W2 B-thjRlidzahtayli ayudaznyll |n padicdlar 3- -pyridazinyl or 4-

PIRRRYE o rigri QU RBGRoufr 1.3 Sutrigzineay

i azabi cycl o[ 3. 2. 2] nonane; 4-[5-(3-1soxazolyl)-1,
3t 6AoliAd of ik 5 irdctfisazabi cycl of 3. 2. 2] nonane;

,%L‘ai—é gy@ﬁ Zzgl %&lﬁg@;ﬁ-ﬁ Oi( %laza |cyclo%33é Zl]nohané]I

A-[5(3- sumpx &@bxdad|aiol&-4l]dxfa4diu&wbhcyzlq[3]2 Zndnangzabi c

M2 perg) R A S fzoRal ! gieeona AP o

A-otRyridyld 1,3,4-oxadiazol-2-yl]- 1 4 iazabicyclo[3.2 2]nonane
Y. FétL{ @hglf gél@hséx)adﬂazél Sy RALAZLAbiISyAS[B 2L 2hoaRéabi ¢

44 [35(2-3hiaRylal d14ypxadiazol2-yi-4 ft-dirgpbisygio]3. 2. 20nenansani ¢
{51 :3T?ne¥ﬂy[)0ﬂameoxadlazol 2- % 1,4-diazabicyclo[3.2.2]nonane;

S A A B deteis ot s

44{5(3 -PyNetyly1,34-oxadiazalt3y]-114-8iazabicydiof®. 812]aewdre; 1, 4

Ef Eﬁeﬁtﬁ)?l Fﬁréglyﬁ;'ﬂné’ﬁac{%&] iazol-2-yI]-1,4- diazabicyclo[3.2.2]nonane;
-61cMﬁtbzl -pyrrglyl)=113 4- @PF aﬁﬂlé-’yﬂ] d[4zdinzabigyelalie2. 2inpnane;
tfﬁ-%i ﬁyﬁbﬁ' @R A3, 4loxddtzexad) ‘?QLdlgde)l]:yclo[% ﬂQW%héy

4By 3, ézoaJHQ'a(ZO&wllof% Jakibinglad? Sftonane;

44-[5§-PyRyridingl) 11,4 x@diazokadjijaz atdidzatityclo[d-2iRonahey

C A

ke tin s Gy ACRRRI SR AT, o
dlazablcyclo[S . 2] nonane;

4-[5-(1- Met hyl -4-pyrazol yl)-1, 3, 4- oxadi azol -2-yl]-1, 4-
di azabi cycl o[ 3. 2. 2] nonane; 20

4-[5-(1- Met hyl -5-pyrazol yl)-1, 3, 4- oxadi azol -2-yl ] -1, 4-
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4-[5-(5-Thi azolyl)-1,
3, 4- oxadi azol - 2-yl ] -1, 4-di azabi cycl o[ 3. 2. 2] nonane;

wd 200840853 sot hi azol yl ) -1, 3, 4- oxadi azol - 2-yl ] - 1pdr/oKaman00639

i cycl o[ 3. 2. 2] nonane; 25
4-15- (4-1sot hi azol yi)- 1, 3, 4-Bxadi azol - 2-yl ] - 1, 4- di azab

IR RohOSIRTS. -cfabzb B ASLRAAIladi 2 gronane:

-4-[55(3( (Selenaphrayl)-1@,4-bxatiazol-2-yi- b tiazetitycio[3I2. 2nonade;

2
E@ UgQli 2o A RRANE2 )14 diazabioydlols, ST g
(51| O¥ary 123, QTW@?@ yI 1 .4-diazabicyclo[3.2.2]nonane;
géxgz a@uwa&az\dl -p= ;1}13 Addiaxatsicpaol3- 2 2)dmahed - d

|

R ﬁyﬂ‘ SR ob 2 M L sfiaabieycial3 2 alngrapeey
c4| Eﬁ[ @- l%o%miylal-nes 4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
az-[;qg(sgﬂsgﬁ%%@ﬁ;ﬁz ,g'bo;]x;é'ggéz)ol-éxfnuﬂa%éﬁéﬁ}é%m[%tibiﬁo%aﬁé?'
A-[5(2imidazolyhila3.droadjazol-2-v]- hAsiagabigytiofs. 2. Rnonaney|
atzgﬂgtcmhaiéﬁ |§’~12i Q%B?Jb‘?azol %= >[|]51 @Hlyﬁéﬁlhf*clog 2.2]nonane;

4i- gz@ofn@'ggéé’;ywﬁ ﬁ]%ﬂﬁ’éﬁ'?é" %Xﬁy azglazazbl\b/ycllo 2.2]nonane;
4[5t 1@MeN‘WI%4h11&a20I9|£W3 Ab)ad@zyl-R-yl]- B 4ddiaxatsicysio3-22nonane;

SRRSO, 7 5 BB80BE2 101 siezatpycild,2 gonane

aleﬂaﬂcMeltIq{lS imi@hralylyied,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

ST b G 2o
y)mpb/d)osggdf oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
%- técsmi rbliml1,3 ﬁoﬁaalét@lzzuwﬁ -Abiazhbibybops adijAdRane?- ¥

b
& t%(k&"e%@f rpprarah it At dE R i 1 ¢-dingabigyeloly 2 Zlnpnane:
14-f5L( 1UMethyi-Ziapyray olyhi 133 2-Mattarot -y 1,4-diazabicyclo[3.2.2]nonane;

A&d 55 QQM ?ny\g I T%&gggb@ﬁq %% é’)@d‘ azot- fylf%%dagagblcgc%tfi 2 5]nAbnane
A-[SB(2-Thiazalylki , 3 di- azarllaa)ha yii-1,8diazehisiclafb R -2dngngnet | 4
AfP' ?@a?h%%'y!?[ﬁﬂﬂf 8)1&?9?6!% - 1 4- dlazablcgclo 3. F Zénonjne A

hi’ ad| azo
ne;

4t %@aﬂih@}elyaf‘s #- %aﬂjﬁ%@lé& yl] 1 4 dlazablcyclo[3 2.2]non
4¢ [Se3- %owézaw1rwh)oxla,d%z@ﬂ@saqd1 Azdihz@biyydlo[B. 2 2 Honanki

f%%%oéy#@g@ S rovadiazpl- 2t Axtiazabicygiold.2, 2lonagg;

AA3-(5-Bothidkaighng 4-oxadidzdl-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
gifz-gi 1(5330 e},a— %b éﬁg 123344I 8xa"d é"zo‘} ?ﬂg@@&%lzaalc}//!:l]om% Y)Bnane;

A-ia- (ﬂr 3o®xadlgo ht1, a:ﬂe@@dl@zolﬁ -yhardi@zabicyalo{3,2.2]nonane;

?—'ﬁfg(’lt QﬁLéxééﬁQbF-Q-% ﬁ9|4toiélﬁéﬁﬂf2~ |le| @BlaHaBPéyQI%P 2.2]nonane;

10
O Bz oo dop ol Aoy At abievolcs Bynonane;
fm[&(m,\achn@zcgmylm ;$44cﬂ<édla)tbl, -2t} mrdlazam@rclé{smz]ﬂbyibne

Fs| 2 e M e ars i S Ban g S nbnane:
e G 0l-Methyl €ni 13- toazal- by 7ioB M dxadiandl-2-WeAZe|[ b] t hi enyl ,
d}a%,#ﬁl\ga% onQﬁQZO[ b] t hi enyl or 3-benzo[b]thienyl;

particul ar 2- benzoi nm dazol yl ;

Hetb- O Metbydt 1y2.3- trlﬁzqala’éﬂ)ﬂuﬁéromvk&wl dfol yI ;
cmaigﬂ.d;ywémz n%ﬂaﬁé’rtl cul ar 2-quinoli nyI

Aefir| 04 fr"azo‘f.sséaﬂﬂq%%xh%zbbb.yﬁqﬁ'ﬁ”oﬁ fHigycigyB 2 2nonane;

4-[5(1gR,4R BtiazoH5-yI5-1 18)4idxaglazol-2-yijat 4 idiat abicyclo[3.2.2]nonane;
3-cinnolinyl or 4-cinnolinyl; phthalazinyl, in
particul ar 1-phthal azi nyl or 4-phthal azi nyl;

S




qui nazolinyl, in particular 2-quinazolinyl or
4- qui nazol i nyl; quinoxalinyl, in particular

waz2auionwgal | nyl or 3-quinoxalinyl. 25 18. The POTP®&QR6I3/000639
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of claim 10, wherein the optjponally substituted .
polycycllc aromatic heteroc{pgllc group is atricyclic.

ATt %%“Fa%ﬂfy‘%-ﬁi”%ﬁ“%%rd eV E L oyt i

pbazamychIBZ Z]aobalzel yl, 3- carbazol yI 6- car bazol y!

| ylys )
Q‘% QC’%"ﬁg‘* 24 ‘&89‘9@%'2??%;‘ ORESI R
afy12 ]Bﬁ@ﬁ@‘?hl azinyl, in partl cul ar 2- ,
mhrsnat @uazhuama.zoswnwguhoﬁgm@zdhz YI]-I@ hf‘—ﬂ@zbb%?bl@{d ZQ']nonane;

g YRt a Sy S ARSRRI AN 4 LoBLHGHEP 2 2lnonane:

Mh[énaxazl-ﬁyibdlaaa 5—8'1) Thd- oxmpamidz pil-104-diazabicyelofd.2i2inonane;

BB PR B EV A Rilde bl Bltiors 2 2 Pnane;
ﬂFM‘IqBVWZIW) -1.,3, %ogad@zcﬂﬂﬂﬂ 1 Qxh@zalmydg{B 2o2]nonane; or
%—ﬁ-‘gn@ls' Lf¥f4zin Zsﬁﬂ*l”ﬂ‘@bb(adi’azol @-yﬂaf hidfah icyclo[3.2.2Jnonane;

ui nol i ny ci nn , artlcu
or cﬁﬂn@ﬂﬁ'ﬁﬁl@mef rRJoFal i"'htwe ‘an 'tﬁaPﬂ?Blﬂ’rﬁﬁrS or a pharmaceutically-

Zocap@ible hadition kanzheiedfzst af N-dxide frvréofcul ar

2-benzi m dazol yl ; benzothiazolyl, in particular

2- benzot hi azol yl ; WD 2004/ 029053 PCT/ DK2003/ 000639 41 :
Atitehedbmpbont , ofi cialparlm auneaein thphoptadredly replbstituted bicyclic aromatic
%lété}%%g{:lldqﬁrouﬂ s qﬁ&{) #/F%apaélcﬁlﬂrn%r?({ldlﬂybr 3-indolyl; isoindolyl, in

qui Nox

PapiEUST | drlﬁglndOWﬁ Mrt:ﬁ-@gl@(ﬂoy 8-benzpthl amyj, ndimp- yqartlcular 2-
%n%ﬂﬂﬁammybr di @b@ni&[b]fé%gﬂcr behfar[b]tmeﬂypar i ?lrb'aﬂicular 2-

acr acr |

@e&zg{bj@ugml cPr i 3'3 benzo[b]¥h|enyl %enzonm|darzrglyrn in particular  2-
benzolmRidexol Libl bebizdthibzdlyk- imi paitizalzl - 2-barizothidzalylazalinolinyl, in

PG & AIBPIET 3-ouinoliant ar danuingini ool dn perticular 1-
dsaqundirgl,23-isoqame]inyl or 4-isoquinolinyl; cinnolinyl, in particular 3-cinnolinyl
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jet-lag. 25 27. The use. according to claim 24,
wherein the di sease, disorder or condition are

waseaoe@sed with snmooth nuscle contractions, iPCI/DER2IVG/000639

24.

25.

26.

27.

28.

29.

convul sive di sorders, anging,pectoris, premature

| abour, convul sions, diarrhog&a, asthma, epilepsy,

tardlve dyski nesia, hyperKkinesi a renmat ur e

ShatiPReron ot dherarpeteuiciba BaidS Risttidh saltethegeor. together
adttoatdeagt ore phainma@uticalyeneceptable chrdeasrediludirdor der

or condition is related to the endocri.ne system such

as thyrotoxicosis, pheochronocytoma, hypertension and

Euf"feh?%/ ArflomepoLEel oanyTRbClaues de Sramngf t® eppAtiemens or any mixture

‘We'@'eﬂahhém@i‘sse@sﬁ pﬁéﬁﬁ’éé&ftlcﬁﬂ){ ﬁeé@éthb@naﬁéltlén salt thereof, for
neur odegenerat i ve di sor trans] e

ARaautaciing ‘?n%ldﬁ%%fcﬁ'é‘l?ﬂg?"ﬁ@beeﬁré’rﬁ ?B pw@mpoﬂgz@t'on of a

Rﬁﬁ'édﬁqéZ%% Odieoider drd a3@onaimen3wh|cﬂtc¢5)rrdgp@1§|¢e Ctbarrmdulatlon of
erein [ ondition is an

hoitERle Tk bhis SRk Honta Bl Eoeflarsoma or y 'skin

pll sorders such as acne and rosacea, Chron's di sease,

| ; a C

J’Lr %r ]5' 3[';&5%1 W@ﬁjﬁ ggeﬁlgnggégb gﬁ% g‘é,te‘éa%gl gﬂlsb]"dﬁi ort¥fhdition relates

pdhe cantralenenvaessystedi sor der or condition is nmild,

noderate or even severe pain of acute, chronic or

B SRR e 2 o PR Sl g o condon
Hhxisly, Ebgmtle@ disarders, rigg_trﬂnglcféﬂmtzmembm deficitshand dysfunction,
QM SR teniBBCheE. et Rl Thyakrbivity disorder,
Rafkinspnes diseass, diwdingtoms [dirtiasg, Ancyatiophic batesdinBelgrosis, Gilles
Qfeoféu%@reﬁg%tn%ﬁﬂﬁérﬂeaegﬁresg no'nﬁjaﬁjléuﬁl%nlca&eﬁ}%rsgibﬂ schizophrenia,

cocal he an enzodi azepl nes
LS S'Vﬁé@ﬁ'ﬁ%s'}/?' Q@Or‘éﬁ’rﬁg@c@ad’aﬁF%@ﬁere@Eﬁ‘%@g disorders such as

rgidiedadiervbsa, tmﬁﬂaremj olpesitye hiarctle sy, aidcﬁeelpﬁbh OAIP$-dementia,
a dlse%se or. a ond tion, 0

[
qqg| Bwtla' &qrﬁarlﬁgn%urﬁaﬁﬂ}y aw%rﬂ oq Legg% 6?rd|v% dyskinesia,
diyperideesiaj epilepsypbslimia, Iposhrtrdutrmtlccsyndfomdaod;ommhmmddla sleeping

ro‘?é:@r%ﬂsr ﬁu‘ﬂfoB{en%%?a'@d&%eré Ofng; p m&ﬁﬁfah %S{ndrome late

npri ses mni stering To P
zote@huph\ﬂsekﬁyaglromeu,ccmr@nlfgfaélgnamdwmenawusméﬂéb@tll mania, and
t@lera?peutl cally effective anount of a conpound of any
of clfainms 1-22, any of its enantioners or any mxture
of its enantioners, or a pharmaceutically-acceptable
arhh useracvalding teretaiin 24, wherein the disease, disorder or condition are

associated with smooth muscle contractions, including convulsive disorders,
angina pectoris, premature labour, convulsions, diarrhoea, asthma, epilepsy,
tardive dyskinesia, hyperkinesia, premature ejaculation, and erectile difficulty.

The use according to claim 24, wherein the disease,' disorder or condition is
related to the endocrine system, such as thyrotoxicosis, pheochromocytoma,
hypertension and arrhythmias.

The use according to claim 24, wherein the disease, disorder or condition is a
neurodegenerative disorders, including transient anoxia and induced neuro-
degeneration.
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‘The use accordihg to claim 24, wherein the disease, disorder or condition is an

inflammatory disorder, including inflammatory skin disorders such as acne and
rosacea, Chron’s disease, inflammatory bowel disease, ulcerative colitis, and
diarrhoea. ' '

The use according to claim 24, wherein the disease, disorder or condition is mild,

. moderate or even severe pain of acute, chronic or recurrent character, as well as

pain caused by migraine, postoperative pain, and phantom limb pain.

The use according to claim 24, wherein the disease, disorder or condition is
associated with withdrawal symptoms caused by termination of use of addictive
substances, including nicotine-containing products such as tobacco, opioids such
as heroin, cocaine and morphine, benzodiazepines and benzodiazepine-like
drugs, and alcohol.

A method of the treatment, prevention or alleviation of a disease or a disorder or
a condition of a living animal body, including a human, which disease or disorder
is responsive to modulation of cholinergic receptors and/or monoamine
receptors, which method comprises the step of administering to such a living

“animal body, including a human, in need thereof a therapeutically effective

amount of a compound of any of claims 1-22, any of its enantiomers or any
mixture of its enantiomers, or a pharmaceutically-acceptable addition salt thereof.



