WD 2004/ 076453 PCT/ EP2004/ 050079 NOVEL DI AZABI CYCLI C
ARYL DERI VATI VES TECHNI CAL FI ELD Thi s invention
woeb@teesss 0 novel di azabicyclic aryl derivati veeT/Eroahsoo79
are found to be cholinergic ligands at the nicotinic
acetyl choline receptors. Due to their pharmacol ogi ca
profile the conmpounds of the invention nay be useful
for the treatnment of diseases or disorders as diverse
as those related to the cholinergic systemof the
central nervous system (CNS), the peripheral nervous
system (PNS), diseases or disorders related to snooth
muscl e contraction, endocrine diseases or disorders,
di seases or disorders related to neuro-degeneration,
di seases or disorders related to inflanmation, pain,
and wi t hdrawal syNGVEDRIAZABIGYXEAC BRYL DRRIVATMESnat | on of
abuse of chem cal substances. BACKGROUND ART The
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f ocuseabusapf themicglputiskesss.s of nuscarinic acetyl choline
receptor nodul ators. Recentl however, an interest in
t he devel opnent of nAChRE OYNBART has ener ged.
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1, 4- dlﬂ?gﬁm% dﬁﬁ "? dd ﬂ%nane 4- nethanone derij vatives
are not di scTEeEd R e PYRRTAT ONV R mofaiors
pr esentasisAGERE: |38Y?’*1' dIseaeRs Srecriscigter MEN ProsrRArde Y tedhiperaic
nodul at¥siP® efsepil§demefiig gf tha Meheimer ipr: gpssular gamentia and cognitive
modul afmepignegidue fadheforpanig kspin 4amsgg q‘%@aﬁterﬁlﬂ?d diectiyic glsrelEs- or
di sorders re\VRt08E81d distiese hbHipaabipugio-22lnene-treasboxdaing and
part i cesrteramideederiyaties jusifid as anhistiops ohibe inisetinig 27y reeselpt sibtype.
subt y petherTitalizzaimpaeiihzignwmanetdnesttiamne dérivaivesrapynopdissiosede
useful as diagnostic tools or nonitoring agents in
various di agnostic nmeBWHARY OFTHEINYENHPN | cul ar for in
vivo r ecept Ofhe drazmkno&t.&nnng&bmgmmawsmﬂnsbei,n&mat&ey,f he
used ' 7b ?Jc cgs QlhicH mo@lpa%ré grg Js&ﬂl%r ’Mptrgaﬂge% gf giséégs:.%s or
PCT/ EP&@ §e a e%gto the cholinergic receptors, and in particular the nicotinic

acetylcholine o7 receptor subtype.

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 (neurcimaging), and they may be used in labelled or unlabelled form.



2 1Inits first aspect the invention provides

di azabicyclic aryl derivatives of Formula | RL / Y~~(
WX20040764500 0 (1) ,(CH2), N any of its enanti BOEBER2@®H/050079

any mxture of its enantioners, or a prodrug, or a

pharmaceutical |l y-acceptabl e addition salt thereof,

wherein nis 1, 2 or 3; and X and Y, independently of

one anot her, represents CR2, CR3 and/or N, wherein R2

and R3, independently of one another, represent

hydr ogen, al kyl, cycloal kyl, cycl oal kyl -al kyl,

hydr oxy, al koxy, cycl oal koxy, cyanoal kyl, hal o,

hal oal kyl , hal oal koxy, cyano, am no, nitro, aryl,

aryloxy, aryl-alkyl, heteroaryl and/or heteroaryl oxy,

whi ch aryl, aryloxy, aryl-alkyl, heteroaryl and

het er oar y| oxyitsriist asprot the imagrtion prevides ldisrabicydtic afylsiedvatives of

two tireeslam t h hal o, hal oal kyI hal oal koxy, cyano,

am no, nitro and/or a group Qf e formula R CONH,

wherein R represents hydrggen] or alkyl; and R

represents hydrogen, alkyl, | oal kyl , '

cycl oal kyl - al kyl , hydrox | koxy, aycl oal koxy,

cyanoal kyl, hal o, halo , “dal oal koxy, cyano, am no,

nitro, aryl or heteraear 5 whi ch aryl or heteroaryl

may optionally be substit+(ted one or two tines with

al kyl , hal o,anhélito edakiiohers at d0 xnjxjurena itedaktonyrs, o ¥ anadiyg, or a

am no, phirinbéeOticalyditdptaife giibensaloheredigvheior nul a R CONH-

R SO2NH  or o(idy,8023: a2, wherein R represents

hydrogen, abkydd, vy, if¥sch@aiyktl one BiRAIrdydsentsaCRE DR and/or N,

phenylwiRkinb&NaM R, OhdeBerdérdy br @he TaRbtBH| RpBai! nyikdgdt, -alkyl,

aryl - (,Zycléa%lkwcllm ali] w'd'rogr aﬁoxy, &a&aﬁﬂo@a@éhoa&yl( RIS WioaTky1,

or hetr%rogét{ aml eﬁlﬁ& n am §'¥]9(yorary alkyl a éryl and/or
repr 9511%{&02’% ‘gr gl |k§/ ‘ﬁeté% 448 theRRlG R )
may Opt ion J su s%tu Fes / gttll'ﬁ lt ﬁé@rﬁ Y Jyg}'o
al kyl, ami nanlﬂ'o an or a of { e WGO pélq ‘R%’Y‘JQG“

cyano a]% g‘b group
r epr esent S 2N % OI‘ ro n chygEJal g:'l’oallk)f_lﬁlﬁyl hydr(ﬁi alkﬁ)g
R3, t ove;@?alh@%v SRV 83'?:%’ I RORKOY-oOYR0y BRinppie: 208, oF
bound, efespt BheeR, & piEreay may B‘itf%ﬂai'yé’eé‘ébrsﬁ'bt% P PE"e ¥ §"‘"th
whi ch #ehide maedy Fkemiioalkox H BB B F"H’ " P
opt i onfaimuip RFEONSHHREQNH &R ERRNo wheriip R [epiEsen W‘{’Pgél‘ 1
cycl oadvRigeikyl, haioalkyl @é[qew |ph@yll@ypenzw“pd? BRYP, of éﬂrmvyl -alkyl-, aryl-
cycl oat-let):, aviy@Hto dkkiphry-ZHakdn- diApteradrkPES- Wegreyan feokyr, 1
cyano, andrfi roresents tOr or Sireadd oherein ghecan aed hatdieant genaptignally be
R CONHbupstittee road or thd timaspyite sisyithelo, mjedikdgedronr aligkyk paloalkpxy,
a SecC0odyshoasims hitrd r@/or mgreuptdr i foonube/R d@8H-pRIS@ e e (R $@aN-,
C OINMP O SHeteFS represents hydrogen or alkyl; or
R' and R? or R' and R?, together with the carbon atoms to which they are
bound, form a benzo-fused aromatic carbocyclic ring, which benzo-fused aromatic
carbocyclic ring may optionally be substituted one or two times with alkyl, cycloalkyl,
cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalkyl, haloalkoxy,
cyano, amino, nitro and/or a group of the formula R'CONH-, wherein R’ represents
hydrogen or alkyl.
In a second aspect the invention provides pharmaceutical compositions
comprising a therapeutically effective amount of the diazabicyclic aryl derivative of the



conprising a therapeutically effective anmount of the
di azabi cyclic aryl derivative of the WD 2004/ 076453
wWOCH4EP2BB4/ 050079 3 invention, or a PCT/EP2004/050079
pharmaceuti cal | y-acceptabl e addition salt thereof,
together with at | east one
phar maceutical |l y-acceptable carrier or diluent. Viewed
from anot her aspect the invention relates to the use
of the diazabicyclic aryl derivative of the
i nvention, or a pharnaceutically-acceptable addition
salt thereof, for the manufacture of pharnmaceuti cal
conposi tions/ medi canments for the treatnent, prevention
or alleviation of a disease o a disorder or a
condition of a mammal, including a human, which
di seadwerentidi, sor ghemacauticatyeasehiptable pdditien sal thewefstpasiher vith at least
nmodul ahé pam@ateutdadi-dcoeptatie carriee crafident. s. | n yet anot her
aspect the ivisewentrornenpth@Vvasges tre inehivadrelbies td treatseenitthe
pr evenfidzaiitydie aah |dewaie &Nth@finvelitis ag es ,phalinsuitialyBcwoptable
condi tda@tm Ofsaip | hharbddg a6 Mathe DOGIMhuracturBCl WElTI Nghafnaceutical
human mo%ﬁsﬁ&hsﬂe&&ﬁgﬁé for fib F&BSMAL, ereve(ﬁﬁlfﬂd* Sllc@dlion & a disease or
I €S PONSlidbRied P a BREAF b RAmMEL, inddRG b AGHB] whidh QRERE, AlsSrder or
and unoﬁémonswms.seqmsau%ﬁ& om@uma#gemecsgmr@dm ni stering
to such a i EH Jgﬁé %Cii){vehtﬂn pruvu_ o Q%e@‘gg & treatment,
t her ape Vg,kt,g..? a}fev%ﬁ ?ELéé?esaEE%%Fs opgin |nﬁso RHG G %Ldy,
aryl erldl\éa {1 élvhlcitu dlsoréer \ég{gsé? andn lgres;% I\Eq rﬁcgﬁltdtlo‘\%]e

inve V\%lch method go rls se C? ﬁ of a mm ste n tcg sﬂc a

t he arcﬂjg'"?r%ﬁceip & ?r@ .and
exanp| %89 aBET‘AP‘LED"[ﬂ ount ot The
Di azaf’® Wy?"ﬁarﬂl"ﬁrl'va‘ﬁéf’ﬁt(‘ﬁa{?"e(‘}@g In a f| rst as
i nvent i on prARer efiests 5 g iawaligy wd) pg prpargt Vlthed@F?'{;%f'?d\)'ém%?d
For rrulfﬁi’mltheffep"""ﬂdﬁfa"kd degyription endi9%amplghy of its enanti onmers
or any m xture of its enantionmers, or a rodrug, or a
phar maceut i cal | y-RETAREP RISFEOSURE OF THRINVENHON her eof |
wherein nis 1, 2 or 3; and X and Y, |ndependently of
one arﬂiadabipxclitr@'plrlbsieaﬁths CR2, CR3 and/or N, wherein R2
and R3, i nddperiice aspkst tef in@nieon arroidéres diazabipycinsasyl tderivative of
hydr ogerulel kyl , cycl oal kyl , cycl oal kyl - al kyl ,
hydroxy, al koxy, cycl oal koxy, Znoal kyl, halo,
hal oal kyl , hal oal koxy, cyqﬁo\(gm no, nitro, aryl,
aryl oxy, aryl-alkyl, heteroaxy? and/or heteroaryl oxy,
whi ch aryl, aryloxy, aryl-alkyl, hetenoaryl and
het eroaryl oxy may optjygn obe substituted one or
two tines with hal o, hé(l dd) kyl , hal oal koxy, cyano, WO
2004/ 076453 PCT/ EP2004/ 079
any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a
pharmaceutically-acceptable addition salt thereof, wherein
nis1,2or3; and
X and Y, independently of one another, represents CR?, CR® and/or N,
wherein R?* and R® independently of one another, represent hydrogen, alkyl,
cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalkyl,
haloalkoxy, cyano, amino, nitro, aryl, aryloxy, aryl-alkyl, heteroaryl and/or
heteroaryloxy, which aryl, aryloxy, aryl-alkyl, heteroaryl and heteroaryloxy may
optionally be substituted one or two times with halo, haloalkyl, haloalkoxy, cyano,




4 amno, nitro and/or a group of the fornmula R CONH,
wherein R represents hydrogen or alkyl; and Rl
woepiasenss hydrogen, al kyl, cycl oal kyl, PCT/EP2004/050079
cycl oal kyl -al kyl , hydroxy, al koxy, cycl oal koxy,
cyanoal kyl , hal o, hal oal kyl, hal oal koxy, cyano, am no,
nitro, aryl or heteroaryl, which aryl or heteroaryl
may optionally be substituted one or two tinmes with
al kyl, hal o, hal oal kyl, al koxy, hal oal koxy, cyano,
amno, nitro and/or a group of the formula R CONH,
R SO2NH or (R S02)2N-, wherein R represents
hydr ogen, al kyl, cycloal kyl, hal oal kyl, al kenyl,
phenyl or benzyl; or a group gf formula aryl-alkyl -,
aryl- Z-(alkyl)m, aryl-C=-C-, heteroaryl-Z-(al kyl)m
or hetamingarityd an@or®-groupjebtheiormulm ' GONY-gyhergin R’ rgprgisepts hydrogen
represenlivsa®d or S; and wherein the aryl and heteroaryl
may opt i onalR'yepkesentsshylirsdeint altyke ciycioalieyl, oycloblydralkyil, imadsoxyi atkbiy,
al kyl , cybadikoxy, lah@adik yidio, Hapdlkyd xhaloalgdxk 0oygno, laing atitkodey| or
cyano, he@fdafpDwhidhiabyl & h&t&rd4r@ mapopléralifbe alibsiitliel dne bt thnes with
R CONHikyl, Fais>GRIbdTky, leox(l,FﬁaBQM Nyano, k! Bitrdlarfd/or a group of the
repr esf@rmhlg ROONHO Ge50,Q1- & (¥ ,),NQ kvh&fein BN pEbnts Bldrdgen, 2N,
R3, t QGBS natiakl HikBG, SRR @PbeAR/R ¥Ba broupMR foflid ANk Byl-
bound Z-(aWIfn §ry 2 QeSS @kAITRE 'h&ersé'i]{ljégé}’\ﬁllle'r% b isor 1;
whi ch 4?1 rkzlg ééﬁt@ 9rr§) %ﬁ ﬁerelg%wx heQerJa"ynglamlonally be
Opt ' On% 4t|f6te§%nes&# J Jlrﬁelét\nﬁ F’E&%a@%a‘ wyl tﬂy&gf ANOIK h am{)ly,
o)

cycl oa‘fyf( Xémmo | ro an% ?roup -ydr SOgg/N-
cyano, rﬁ rep

R‘ CONH- , wheﬁ’ &l R°”7'8d‘z ‘8?1‘1"%"”' %er"ig%"g jps tgnE ']a‘hey e

efomh% oa kyl

a pr ef B e AgEERCHERT ‘PW%“clcﬁRP‘éﬁXf SAe BhGY d aromatic
di az ab‘faé‘)‘?‘é'P'Icé'"%P's‘M optiofaly;bg srstiwed,gne ep e ‘1""“ Weﬁyﬁ?‘%‘%‘wx
r epr esYAPYICHE. BYFON: aline e RIS VRGPS SRP Salpgl By,
al ky! , cvenpe prejaq. kifrp andias @ erayR ke foguiayR oMy wheyein R’ represents
cycl oahvﬂres@y oradkyanoal kyl , hal ogen, CF3, OCF3, CN,
am no, nitrioa pefgfed %i'rbyqiirew ,thehieteeﬁooargyldem diazabicyclic aryl
het er odrivati@efForRila lawgrelR2, | ndependently of each other,
represent hytirpgents C&F kN, whergiy & ®alekepls hydrogen, alkyl, cycloalkyl,
cycl oadykydikyledidgly bikoxal dycoajkoxye pahaatdylk balggen, cGFan@&H: KGN, amino,
hal ogetityo, &ft Faryidd h&erodcMor heroamioxy; ni t ro, aryl, aryl oxy,
heteroaryl ot' hat®t aakpehasa; oDeadRlotindreREsent egieigheralky,
Wi th t §8one BRIBaIGLMTE alkdy, WiiidalRoxy h¥hoalkys hBieieR R, faFman,
benzo- fkigeeRbaNaRidxg, nerabRaYietetdarylolyg- | N anot her
preferred enpQdd ReRbetdcith V@b Sbmddb AMEHIRS af bound, form a
di azablgegyocfjjgega,g,l;,é{,k Car%%d,é/rﬁgbl ve of Formula I, wherein X

and Y, in egﬁgl%ﬁlgrt[lréfer@ oG n@m%%gntlor{ &Wd§§§&£2%bl% aﬂﬁ
N, vvhe{ que ifuﬁ”ﬁ%% s hydrogen, alkyl, cycloal kyl",
ﬁyl(:l Oaheklal %/ d 'Y, m pen eﬁtg/ o‘%Xr(l:el ?9 %thgror)é resentg)éangr% Khlrein R2
a?ylo 'E?’e?%%x ¥ydhog , Cy! o‘alky,h C cdalk mk{] alkoxy rc;y(’:l alkoxy

aryl, %alw alo H‘glf’%fy G‘? kO)ngyﬂ"gtaé?"ga? heteroaryl or
opt i on'éﬁﬁ‘}?ry o, Woighap| Aosy Melsea) o \ﬁf PW°W§M 8°
hal oal ¥ystiluted ane a1 Wgdpes P?(B’ hajoRlivfly hal?ﬁ“‘ﬁyocyano amino, nitro,

and/or a group of the formula R’ NH- wherein R’ represents hydrogen or alkyl; and
R' represent hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy,
cycloalkoxy, cyanoalkyl, halo, haloalkyl, haloatkoxy, cyano, amino, nitro, aryl, aryloxy,




and/or a group of the fornula R CONH-, wherein R
represents hydrogen or alkyl; and Rl represent
wayduggens3 al kyl , cycl oal kyl, cycl oal kyl - al kyl pCaiEr200y/050079
cycl oal koxy, cyanoal kyl, hal o, hal oal kyl, hal oal koxy,
cyano, amno, nitro, aryl, aryloxy, W 2004/076453
PCT/ EP2004/ 050079 5 heteroaryl or heteroaryl oxy,
whi ch aryl, aryloxy, heteroaryl or heteroaryl oxy may
optionally be substituted one or two tinmes wth halo,
hal oal kyl , hal oal koxy, cyano, amno, nitro, and/or a
group of the fornula R CONH-, wherein R represents
hydrogen or alkyl; or RL and R2, together with the
carbon atons to which they arg bound, forma
benzo-fused aromati c carbocyclic ring, which
benzo-Hetemenl! err ptescaivioxye ahioio @Y |arviexy: i heigroanipgy hsistopies mey
be submtidntllythe dulstitgted pnet grdwe imesswilh tale, beldalkl, haloalkoxy, cyano,
cycl oalnkng| nitroc yrelloo@adriuplof thé foyniuja R@PNHbxwhereb R flepradekis ydrogen
cyanoalrkli;or hal o, hal oal kyl, hal oal koxy, cyano, am no,
nitro, and/rRanERQbgHther vt tHelvarbbroatdmsl iawilth ke, boundd £foren an
R I ecReaIES abyslic @eBatydE rid), Whith behib-fAseiBroMatferc@bedytie dng
enbodi mEbticRsiK be bbsifddamb 8Cwh BB vith Qi@ PeidaIkp Sdatidiiand,
of ph%&y CQJBQI@M | cﬂﬁbqlkﬁam ¥ibaikyB oAk @b Y Amino, nitro,
r epr eseihS, @lp A EHLIS R2ONALD fhds R IRRESH HBEYRE HGhkiIC
het er ocycli'G, gL NP R &Lb%e\mgrt QM it mecgr RPinG G0 c%hg.grmb
of fur(%arm,;{amrl Hdenyﬁé’h%ép% 13ha qfuran-2- or 3-yl; thienyl,

|
ng.r tpla(r: u%ar eroarlyl éepresen% §§ %/rjsmatrﬁ’ ya.r ?rldyli n{eﬁréé?édy rr)onoc#lcﬂc

oxazol "OCYCP é/ gr%ulp S%ecte‘d(?rrom the (?yougfonﬁram? %M‘urénﬁz{, in 1@&‘  fatdh 3L

i mid az%lS—yEthre 1, |n ictilar t?jn; - Or 3- |B§mbl¥ (aggﬁlﬁ)?m Cola rtlzjular pyrrol-2- or
pyr azot ¥ pracog,n g 2 R '}/m" =, R pigpeol2 o
i s0xazZbyi-Pyrazolyl, jn paB'F“"!‘I-p F‘Z°' A VA& F°Xa?°r¥ Ba??rf"f“@U'ls%i‘Pz°"3'
t hi az of-ops-yii Wiazoly} npagiptar fhigeoldy, 5‘2‘25 oyyl- thiaigzolyl iy paieag .34~
1, 3, 4-thipqzplcfr AYTidy iy Partioyiph PR 3 197 Gyl tPyeSatinyp in particular
pyri d- pyridazig-3- Qjﬁ-yupyrmdrnplylp iPerkcy ahwnmrd‘nﬁ ﬁaqusryb @ndgpyrazinyl, in
pyr i d apertiqui® -py@Egin-4- 9rl 3 3-yl; myrapmrcmahcy plcyclicmepmcycllctg[pla)rthe group
pyri m @nsistigg of infdlelylgn pajticyllar; indghet Pya- arz(i-yi,yqer,lzo[b}ﬂ.rranyl, in particular
part i chehafurgoygr, cizion 634 bewzo[Blihjdnyl, orpagiouiarbtenmthies-2hise pbic
het er ogyiginidazaly!, 0ol partiduer geneeipidazole?ass- St 6yt qaifiolinyh dmo lpgrlicular
i N par §uinokn-Br 3-i o y2 ispquielinylSin mrtic@ar ydoguinolin-3-, 6- or 7-yl; and
benzo[ &nbiayiaRydriculbitinp@inei € alyar  benzof uran-2-, 5- or
6-yl; benzo[iklat ey prefdired ambddiidhtadry! bpregatshphenyt, Zry)-alkyt
or 6- Yiep resept@@é&yln&rﬁ%@}oyﬂyb rebrébeﬁtarﬁlrén?ly In&articular furan-2- or 3-yi;
benzoi Hdgfb?yp n pgﬁlculalrsrmrdgfol BV |§H)lb£9l| ih Btlioulal i€bxazol-3-, 4- or 5-
part ' C)H” f’ﬂﬁazolﬁqh rbg ibuiby ghlazol32'-’ 4- or Q&'I Eua}drlazolyl in particular 1,3,4-
I SquI tﬂ ézglyé—yl p&/rlaylgﬁngrl'icGl p@rrd i—sﬁogrl'h' )ngl' rhrﬂﬂy |n’par§culaP|Fldol-2-

7-yl; _ I ny In partlcu ar cinnolin-6-
7-yl. enhrr re?errgJ eerrfrber g hg ”Qé’n%n”p‘? dee Xlea icyclic a
L:,I[orerez %vep E.‘ Egnl a i 1?& whtereln n rs %[ rte yree
or 3- em o 'f“f‘ﬁt gil |cycllci zﬁyl B a%/e rrlvcea rogl HS a] %zabéci/%l a%I Jegvratlve of

4-yl ; '|:‘§'B‘iiaa'z'61 IS:/I" °r rY"h FEP iUl ar i soxazol -3-, 4- or

yl thl azol yIrla uﬁh %ﬁarfep erlr]po&Imefltﬁhedrzlsrptlorzgrovrd&sa Brezaglcvlrc aryl
t hi adi gerestiye of Foriuipa MRt igpst enexf A ang Yifeprereats B ang thppther of
pyri dyK ancinrerrj%ae'nnCBularzﬂrn Ryangl § e as dgfineghpbove. y| : o
indolyl, in particular indol-2-, 3-, 5- or 6-yl. In a
third preferred embodi ment the invention provi des a

di azabi cyclic aryl



derivative of Formula I, la, Ib, Il or IIl, wherein n
is 1l 2o0r 3. In a nore preferred enbodi nent the

wdizemaneasycl i c aryl of the invention is a di azabrmpedou050079

aryl derivative of Formula I, la, Ib, Il or III,
wherein nis 2. In a fourth preferred enbodi nent the

i nvention provides a diazabicyclic aryl derivative of
Forrmula 1, wherein at |east one of X and Y represents
N; and the other of X and Y represent CR2; and n, R
and R2 are as defined above. WO 2004/ 076453

PCT/ EP2004/ 050079 6 In a fifth preferred enbodi nent
the invention provides a diazabicyclic aryl

derivative of Formula la or Iy NN\R ON O (la) \
(Ib) N(CH, ON(CH2), wherein, n and Rl are as
def i ned abovie.a fftm prgfers¢dxantpogiypent e inuentiemitseritiesre dinzabipyslic aryl
| nvent depivatipr o Gorads lazr i azabl cyclic aryl derivative of
Formula Ic or Id, R lc) (1d) O,}(%é"% N O~NO
wherein, Rl is as 4efj ned above. In @ npst preferred
enbodinent the dia cyclic aryl deryv@tive of the
invention is (B)] (Ib)

(1, 4- Di aza- bi ggepofl 22]non4@x ol yl - 5-yl - net ha
\71?) (

none;

(1, 4-Di aza-bic o[ 3. 2. 2] non-4-y

yl ') - met hanongserei; n and R1 are as defined above.

(1, 4- D aza- bihGysidhQlrederrdd Shivaifedt 1HélidveRio freviaek a biaZbidycraadl
I azol - derivdiive STRSMARRREIS, an enantiomers or a m xture of
its enantioners, or a armaceuticall y- arceptable
addition salt ther %fgprn a seventh erred

enbodi ment the inv on provides a o [

aryl derivative of fFormula Il wherein one or Rﬁ? of R2
and R3, indep of one a represen

hydr ogen and/{ |l o; and R1 amﬁgiﬁy renmai nder of R2
and R3, inde ently of one a er, represent
hydr ogen, albm$am yﬁ%g@# Lbov& ycloalkyl al kyl ,

hyd [
2ymr :))r(g J)aenfr)ll e}/ m% %re efred Odl %he g%'z‘ablg}r:&cragyl erR?tW of the

5- phenyl - oxazol - 5-

At B "i-w PRI neny
2- hal o- 5- trlﬁ‘1 BRI 22 5p§e"¥1'r?f“?? dﬁ'ﬂ §‘F"°" or
2-anmi no- 4- laZﬁ-Hl@ﬁg? 22 on-4- )5 -phenyl-1,3,4-oxadiazol-2-yl-

methanone

an enantiomers or a mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof.

In a seventh preferred embodiment the invention provides a diazabicyclic
aryl derivative of Formula I, wherein one or two of R* and R®, independently of one
another, represent hydrogen and/or halo; and R'and the remainder of R® and R?,
independently of one another, represent hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl,
hydroxy, alkoxy, halo, CF;, OCF;, CN, nitro, phenyl, 2-nitro-phenyl, 2-nitro-4-methyl-
phenyl, 3-nitro-phenyl, 4-nitro-phenyl, 3-trifluoromethyl-phenyl, 4-trifluoromethyl-
phenyl, 2-halo-5-trifluoromethyl-phenyl, 2-amino-phenyl, 2-amino-4-methyl-phenyl, 3-
amino-phenyl, 4-amino-phenyl, 2-amino-4-methyl-phenyl, 4-halo-phenyl, 4-
formylamino-phenyl, 2-acetylamino-phenyl, 3-acetylamino-phenyl, 4-acetylamino-
phenyl, N-3-phenyl-acetamide, N-4-phenyl-acetamide, N-4-phenyl-propionamide, N-4-
phenyl-isobutyramide, N-4-phenyl-acrylamide, N-4-phenyl-benzamide, 4-(N,N-



am no- phenyl, 4-am no-phenyl, 2-am no-4-nethyl-phenyl,
4- hal o- phenyl, 4- fornyl am no- phenyl,

wa-2em@rydsam no- phenyl , 3-acetyl am no- phenyl,  PCT/EP2004/050079
4- acetyl am no- phenyl, N 3-phenyl -acetam de,
N- 4- phenyl - acet am de, N 4-phenyl - propi onam de, N-4-
phenyl -i sobut yram de, N 4-phenyl-acryl am de,
N- 4- phenyl - benzam de, 4-(N, N WD 2004/ 076453
PCT/ EP2004/ 050079 7 di et hyl - sul f onyl - am no) - phenyl ,
N-4- phenyl -2,2,2-trifluoro-acetamde trifluoro acetic
aci d, 4-phenyl-cycl opropanecarboxylic acid am de,
4- phenyl oxy, 3, 5-di hal o- phenyl oxy, phenyl -ethynyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-thionethyl
and/or 5- trifluoronethyl-2-pyridyl-thionmethyl. In an
ei ght hdimettefsifongleminaisaheiyird-phiemut2.2. 44 8vprd-asatamide Vriflueses agetic
di azabacdyepheayl-cyaibybpackearbegliciavidangfe, f-ohamyid>a, 3,5-dihgleenhenyinxy,
one of phBtiyl-atiney R2-pyedyr, e Seyidg, plandyl, Bpyridgiidrieihyl; andierd 5-
t he ot thebro@éthyiR2-paidg-tHheth@pr esent s hydrogen. In a ninth
preferred enbadcighmprefefi® dnibu@hdnt BB inpérdidh gle&lesla diazabicyclic
di azabirg Méivatbe PbImulad ShiHeleMlohdy & RO bndFeréprdsents phel‘dwarn&'bhfhyl;
bot hOfnd e BiREr HNRTMPREENENERFdrogdhR3 OF N, wherein R2
and R3, i ndapgnfsRtetere®imBifed iR ik&ion fr&RESS 88abicyclic aryt
hydr og&ﬂvatl\glolfyérmulgyﬁhé?&]l go\’l‘l of X aﬁ&/‘{‘\'}e&@ée'ﬁyd:Rzad:*M} N, wherein R?

hydr OX ¥)F op%hé(%&herc}égrg%! Iﬁyclroge a.LuQ/l cycloalkyl

Fid

haI oaI r
l 0X§a oai‘1 kémmo m Xlkox ete o% xfgq‘(gl‘%{}ah% yéi%l& hg alL:% Ioalﬁoxy,

arylox
ar yl 0X 15) %%r oxy {n V\*)op?onal %e S ?t%%j ne tw tl es w%bf’a?y
haI oal % ’}/ h@ o c‘é\ar?? o en MY 8"d§2 orP 8 the f°r ”'a %
for mul ¥ ppreserity gt opelko: fgafrﬂeg =y 8 G0 ?5?

al kyl ; TBFSonts Pefiogs @lRscYRpY e el By Spelghon: ooy
repr es(é(ianoglk%)l/wap @@I@ﬂkyl anWny c'(g?nﬂ 3gunoK tro aryl, aryloxy, heteroaryl or
cycl oafdeygaryigry yyhich Ryl raadegiv hatefearyor @?}&aaﬁrwwy optionally be
cyanoatuksfiiuted tpap o wiqimsa Witk halo, aloaliy|. lalgalkoxys P¥ane  aminei it
ni t r o, andieyd gmtmroyflh@%ymﬂaiﬁ@%mhﬂemBrreprp%ﬂtéhxﬂmgw @iy and
whi ch “reptesensrly bo&’, wiredireR'Geneipbr with R eandrtesaiher witk yhergaspon
opt i onadnhsyto kybich Heyrsd bdund, édn @ henzofusddvaonaligqeagopviciiching ahigh
hal oal beyizo;fuded bombtk earlgcydliy dngmay aptiomatly barsubstioted amech ovo tises
group with aipiecykiediyl bytlobtkyGakyHydran edkexyncyRoalogy) eyes@iky!Shalo,
hydr ogemai)l, ralokitxy, cgdnd, aminol &ifsd @eiRN b Srob Of théRanulaNReORH-N
R3 t og@ieh®IR WhiekenB hydr@@florftakget her with t he carbon

atons to whigh tdnhYerdke® ctiRbiReht tHo GvERtieh HEAEOa bibi&BiBclic aryl
ar onat jhyHRfPaGM@s,c ring, which benzo-fused aronmatic

carbocyclic ring may optionafly be substituted one or

two times with alkyl, cycl oéLSyIR,’ cycl oal kyl -al kyl ,
hydr oxy, al koxy, cycloalkoxy yanoal kyl , hal o,

hal oal kyl , hal oal koxy, cyano\ no, nitro and/or a
group of the fornula R CONH whereyp R represents
hydrogen or alkyl. In a/ﬁ,_ﬁ h'qor ef erred enbodi ment the
i nvention provides a dNQZ_&I&i cyclic aryl derivative of

Formula Il, R2 R (@)

any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a
pharmaceutically-acceptable addition salt thereof, wherein
nis 1,2 or 3; and



(rr)y NX,(CH ), Nany of its enantionmers or any

m xture of its enantioners, or a prodrug, or a
wohemrraessit i cal | y-accept abl e additi on salt thePeofEP2004/050079

wherein nis 1, 2 or 3; and WO 2004/ 076453

PCT/ EP2004/ 050079 8 X represents CR4 or N, wherein R4

represents hydrogen, alkyl, cycloalkyl,

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

cyanoal kyl, hal o, hal oal kyl, hal oal koxy, cyano,

amno, nitro, aryl, aryloxy, heteroaryl or

het eroaryl oxy, which aryl, aryloxy, heteroaryl or

het er oaryl oxy may optionally be substituted one or two

times with halo, haloalkyl, Rkaloal koxy, cyano, am no,

nitro and/ or a group of theforrrula R CONH-, wherein

R repr esentXreppenis §& ook, wipRip R’ represagi§ dfydrgmen, alkyl, cycloalkyl,

i ndepesydestitytajkyloliydest hlkexy.ragioalkpxyptyancelist, hilg.chalogfevh haloalkoxy,

al kyl , cyawy eiipalnkrp| arylc grglbxya hdtardaryh bikiyelteroatylprly, @kigh aml Righkyy,

cycl oahdepayy) ortytamagbiyyday optahally bdrsubstitulell phe, or tratinga Witobayo,

Cyano, hakatkynChaloslikoky, @yanp i, nitrd Breifoy b @royp ofhted ernge ICONH-,

and/ or witeekna @pleyenidxydrogetbriakil; phenyl , phenyl oxy,

het eroaryl agldadaek® riR@psntiensy ofM@ychOfhdr,ORpredeyit BRirogen, alkyl,

subst i §ubagh, cﬂﬂﬁkﬁélkﬁ Wodrdxdy, r@@xywacball@k)k)f}anoﬁ@ﬂ Ralo, haloalkyl,

hal oal rkaxdamoxt:aéyé}a maay mtrs b pIRAJIGE. heteaosrpn%d/ar R IeRERIOR]

the f O\Klmﬂlpﬂe Mﬁh hé@&yrﬁ&y I(1 o%@ I%N'e'substltuted

wher ei eg'twg Js%ﬁ’: Qltﬁ hg'lxq %phaloa@:)!?y::k’ano%oorﬁ y broup of

’R’ ﬁﬂ-y ndfrr (R Sr]é,y wher: Ezrgér&e hydrolgen

rep;}etsﬁ'g gyu%%h {E%}a ?{rsa"ie"yl " |° are bound, form a

benzo fused Aro reBre?Je"ts roeqe" °rag’ enzene rjn
oL o0 '?‘g Ay M e sm-wﬁ RSB e

aI kyl begRPASGA PRYTIC RS SAY: RYF! b5 ‘f”"g HPUPRIRRAY B SRRz ied
cycl oafR &k iyo “mﬁi/‘éi'ﬁ‘d’é{‘iy'k%c'“”ﬂ F¥9'°a' ”EYéI“W"V &TVO‘Q(F'R%S?V
cyano, SVareelk, halpihelgly. haigalkoxyaeyaongayno. i, &YloaLyigy. hgjeroarylor
het er olESyaaBAE, WiiSh @Y AXAY. heleippRgiyy helgeprioyamay ogfipnally be
het er O%‘P?'F“W}P”?‘rﬁyt“@ﬁt"leé b |h§)° Heloalkyly thalpalkoxt €xpne rrsningy nitro
two t i angler agreun oHed formuls RCEANHK hereim B Irepeastrndydrogep ara¥y!.
am no, nitron agnu¢ erefegedyerchegimertt thehdiazitiyelio lagy! FReri@EKHof, the
wher ei invehfibn isgpifaeabigydisaryi detivaiye of Fomulalitkwhereinl N a nor e
preferred entoaraseitthytirbgendikaizativatkyicdyclgalkgirajiyl, ak@ry, ad, CoL
of t heocCH;n@rniittoD Phdngl, a-nithb-ala, Liied-i-@etad-yHenyl] e3-nitsathby® 4-
of For mit-ghedyl,, viremu@iometi-piicaf) €S efiigordisthyigpaety, aldnalo,s-
cycl oakifiplometty-pieny| Karhinaadnknyl, 2-amink-@Xiginy PRdn@, 3-&hido-phenyl, 4-
OCF3, £hho-ghbyl, O2-ariteA¥idtayl- a'reﬁvl t §-BabHRAY,| 4-formylamino-phenyl, 2-
2- Ni t 1 QiR fhshy, phﬁﬁﬁé{ybmao Pehyi,0- REGAMMino-fiienyl,  N-3-phenyl-
nitro- &QSMML ‘?Nl Bﬂef'l)ll H&'iam@t hy A-Bh@lﬂ)ﬁl'oplonamlde N-4-phenyl-
4-tri f.L&i,Q&QHE , y\J W‘-Xérylangd ha Ikl-q pﬁenyl benzamide, 4-(N,N-dimethyl-
trifl u f%?‘%'iﬂ%-hg E - he 9912 "Mﬂucﬁ’ thllmFe trifluoro acetic acid, 4-
2-am n nyl-cygclo r x h g |tr:i]eo Q yloxx £3aﬁ dihal \toxy,
Zn} 2? r@\e g, l;/ yl, - TT&)},P -pﬁrldyl )¥ldyl Q-pyrl —tHlomethyl orgtrHuoron}y hyl-
—pyndyl-thlomgt y?y

R? represents hydrogen or halo; and

R* represents hydrogen, alkyl or halo.

In an eleventh preferred embodiment the invention provides a diazabicyclic

aryl derivative of Formula 11,

B




acetyl am no- phenyl, 3-acetyl am no- phenyl,

4- acet yl am no- phenyl, N 3-phenyl- acetam de,
wokdo4phieny| - acet am de, N-4-phenyl - propi onam dePCT/EP2004/050079

N- 4- phenyl - i sobutyram de, N 4-phenyl -acryl am de,

N- 4- phenyl - benzam de, 4-(N, N-di net hyl -

sul f onyl - am no) - phenyl

N- 4- phenyl -2,2,2-trifluoro-acetam de trifluoro acetic

acid, 4- phenyl -cycl opropanecarboxylic acid am de,

4- phenyl oxy, 3, 5-di hal o-phenyl oxy, phenyl-ethynyl,

2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-thionethyl

or 5-trifluoronethyl- 2-pyridyl -thiomethyl ; R2

represents hydrogen or halo; gnd R4 represents

hydrogen, alkyl or halo. In an_eleventh preferred

enbodi nent the invention pRgwides a di azabicyclic

aryl derivative of Fornulad WO 2004/ 076453

PCT/ EP2004/ 050079 9 R6 R5=¢<0O (I1l) O N (CH2)n any

of its enantiomers or any xgxture of its enantioners,

or a prodrug, or a pharmacgu icaIIy-a%ceptable

addition salt thereof, ergin nis 1772 or 3; and X
represents CR4 or N, fpggjei noR4 represents hydrogen,

al kyl, cycl oal kyl, cl gal kyl -al kyl , hydroxy, al koxy,
cycloalkoxy cyanoalk hal o, haloalk |, hal oal koxy,

cyano, anmi n™ ffife F'E?“t“%ﬂe |oF any Mt of fts Ff’@t“@l“ﬁrér‘y? Pgfirug, or a
het er oRPyieeskjealyEaScopiable fition 3y ?fd’@'ﬁ'ielny of each ot her,

r epr esent hyd?b@@h3a@1kyl cycloalkyl

cycl oal kyl - af tegresenta i oy, whegbik Bxgﬂpfeﬁey'tﬂhww%@)@jk}'l cycloalkyl,
cy anoadykigdikyl-dfiall tydrokwa bl keydlgalkoy advermbikybh glo, helpaliryh haloalkoxy,
am no, cyanot anano, aitroy bryl, ayloxy, dxtgroaryl ot [etegaryipky; or

het er oar yl ox%. adnR%Q inepeddqpiiye ol eadd dotiemb@griessain hydrdgen, alkyl,
di azabdyeiyamyl eycasiyi-allhe Ihidrdy,i alkexyD Eyclbii@xy, icyavexikyli B, inglozgkyl,
di az abhiakyedx, @yaab,ahing @itdo e, iaky@xy0 hetdrediyiat héterbdrfigywher ei n
R4 rep resenhs mdwy gleRreaNeModimbr Ye; didZbidy@ip e85 8diitigive of the
hydr oggntiod | i& % | dif4bicidiK QXY derRfide BOF&-@M4 A6 WRESIn R* rep resents
hydr ogl%lﬁnogé'ﬁl &Yy IR® ab;lf&éa{s hldlogen, NBgHE orpﬁll@)&)@ I4n& R represents
enbodi yBRLent M1 d}hlﬁ&jﬁlbl cyclic aryl derivative of the

i nventioni S‘l a most referred embodlment the_diazabicyclic aryl derivative of the
(1, 4- E%@ﬁ@,glcyclo . 2. 2] non-4-yl)-3-net hoxy- benzof ura

n- 2- yl H cl non-4
-y)8r thoxy-benzofuran-2-yl-methanone;
(1, 4-Di aza b gyslaza % g é‘gn j By F e Ei

icyclo[3 on-4-y ofuran ZylomeLtlhanone or

hanone; or
(1, 4-Di aza- b1é @Faoi oyciofs. Eﬁ IRrY: :;y hyéber@ n}/l;z'ybmethan Gt an
-2-yl -meth an(a jaza-Dicyclo[3.2 ]non-4-y ooxazo- -yl- hanone
an enantiomers or a mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof.

In a twelfth preferred embodiment the invention provides a diazabicyclic
aryl derivative of Formula |, la, 1b or ll, wherein

R! represents a group of formula -(alkyl).-Z-aryl, -(alkyl)n-Z-heteroaryl or
~-C=C-aryl, wherein m is 0 or 1; and Z represents O or S; and wherein the aryl and
heteroaryl may optionally be substituted one or two times with alkyl, halo, haloalkyl,
alkoxy, haloalkoxy, cyano, amino, nitro and/or a group of the formula R'CONH-,
R'SO,NH- or (R'SO,):N-, wherein R’ represents hydrogen or atkyl.

In a thirteenth preferred embodiment the invention provides a diazabicyclic
aryl derivative of Formula I, Ia, Ib or Il, wherein R' represents a group of formula ~CH-




(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl ) - benzooxazol - 2-yl -

t hanone; an enantioners or a mxture of its
wenentoreser s, or a pharnaceuti cal | y- accept abl @CT/EP2004/050079

addition salt thereof. In a twelfth preferred

enbodi nent the invention provides a diazabicyclic

aryl derivative of Formula |, la, b or Il, wherein Ri

represents a group of formula -(al kyl), -Z-aryl,

-(alkyl)m Z-heteroaryl or -C=Caryl, wherein mis O

or 1; and Z represents 0 or S; and wherein the aryl

and heteroaryl nmay optionally be substituted one or

two tines with al kyl, halo, haloal kyl, al koxy,

hal oal koxy, cyano, ami no, nitgp and/or a group of the

formula R CONH, R SO2NH or (R S02)2N-, wherein R

r epr esphtesyl,hQidkrZopyedy! @ r-CHiognyl, wheseimmtish) ertleangtZyepresents O or

pr ef er$;eud eremEirdhematy! arid@yridyl gom nayprinelyibg esbstduted one or two

di azahiney elth akyl, Beloy haleghthyl alketyi haipalpdxy, Feganmaméno] nitrolagd/orjalgroop

[, wheeifdimi¥ RCONH-CR'SOING- e (RIBQN-, @heréid Rimedresentharoyd or

2004/ Qaig¥53 PCT/ EP2004/ 050079 10 Z- phenyl,

- CH2- Z- pyri dyla @dst prleferred enfbodiienn e, diatksdyQic i udrSatide OFf the

1; andnénficRRr esents 0 or S; and wherein the phenyl

and pyridyl @peps.- n@y}ao[@@mbmota«ab@.cw@p‘ﬁgao&m@éﬂ\ Ljpe or

two tjaRsonM th al kyI hal o, hal oal kyl, al koxy,

hal oal koxy, X%Qa b, QQ]n.SH.zIJl)% [§gl‘iﬂu6}5mé}mﬂ£ QG- Of the

fornmula R, r - l_ or 2)2N-, wherein R
represents 4-Di a-pc o[3. 2%%0&[11 le ququ EE/I th%ﬂo
Iem/)gﬁlt Ingﬂt . t enantlomear/sgl or mlxture its en@n |Eﬁrgl§r,s or a phj-:?’malceufa ically-
(1, 4- ljcﬁ?éabl&a ‘yE’P ?ef°2 non-4-ylJ-5- (3 rophen
oxy) fur an- 2In ourt bodlm nt the invention prowdes a dlaza icyclic

(1, 4- A0 H'VEP?EF‘ES %‘a b°r2 WB‘?ﬁe"h Tege?“lsé‘y P9 A Yoot
yl - 2- pYyEipaiy i elkaxp halp 1] QG L EGIS I 2d1‘"° -4-
(1, 4- Dretvesnby c Bojtrg-phenyl] ndw'tw-Py?r)v' 5 W@Hgf’r"éfbﬂ‘gi‘%m
an- 2- yﬂr'ﬂqq@fnhtaﬁehﬁé}" 2aploGiparomethsrrenyl  Zamiosph inot4s
enant i oete-ghenybr 3-amipdiriepih ceanitocliPvy -2-2tieetnedity|-rhenyl, 4-halo-
addi t i genal4tformplamiecehenyl, n 2-acewnaminoabsyh Ppreefvemingphenyl, 4-
enbodi setglmindighenyhv e¥8-pleenyl-pretnidd e SN-a-ptkinglBadiantdec | Nef-phenyl-
aryl dpvpionahide;e o#-pikeoylhsabuéyramider  NH-phedyeacedamidR]l N-4-phenyl-
r epr esntnidey dr HepeNdimethyksulfonyleyriropgtledyy; | , N-4-phenyl-2,2,2-trifluoro-
cycl oakdehidal thaybro aebilcOoxdjs, 4bpmbrl-cyElibpBaparkscirBoxyli€Micid Nartide) 4~
phenyl pheryidy, t 3D difdtedhylyioxy? phdntirethyd, 1BkidY | 3-5P@N W-pyridyl, 2-
3- ni t r grign@RMbinyl frstthifubromdyERWridyl-thiomethyl;
3-trifluorong fydssddVB¥den, atkyl of Kdid: Ldaor oret hyl - phenyl ,
2- hal 0- 5-t ri fd LOLORBLBY en%r&y,l,am - am no- phenyl ,
2- am no- 4- nﬁt;%!)s’c BJ&%H‘X emb%alﬁgﬂt% @J}gl%(llclrc aryl derivative of the
4-am ng eﬁ? 2- am no- 4- net hyl - phenyl’, 4-"hal o-
phenyl O |azmlfyclog Qﬁé’n ur%'?? %)l%e%%oﬂ? phenyl

2,

3-acet yl am n omo-f E ymethanone

N- 3- pheny! - 'eté\an‘?cdo
N4Eh§ﬂ§| AR "n4v r"a“?' BUPYIRR de,

N- 4- phenyl - 4 'aé?rP BigoI3 2oty -furan-z-y thanone;
1 4 Diaza-bicyclo[3.2. 2]n0n—4-yl)- -(4 nltrophenyl)—furan-2 -yl-methanone;

(1,4-Diaza-bicyclof3.2.2]non-4-yl)-5-(3-trifluoromethylphenyl)-furan-2-yi-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone;



benzam de, 4-(N, N-di et hyl - sul f onyl - am no) - phenyl ,
N- 4- phenyl -2, 2,2-trifluoro- acetamde trifluoro acetic
wacehd/07é4sphenyl - cycl opr opanecar boxyl i ¢ aci d anPde/EPZ004/050079
phenyl oxy, 3,5-di hal o-phenyl oxy, phenyl -ethynyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2- pyridyl-thionethyl
or 5-trifluoronethyl-2-pyridyl-thionethyl; R2
represents hydrogen, alkyl or halo; and R3 represents
hydr ogen, alkyl or halo. In a nost preferred
enbodi nent the diazabicyclic aryl derivative of the
invention is
(1, 4-Di aza- bi cycl o] 3. 2. 2] non-4-yl)-furan-2-yl - met hanon
e,
(1, 4-D aza- bi cycl o[ 3. 2. 2] non- 141- yl)-5-brono-furan-2-yi-
met hanone; (1,4-Diaza-bicyclo[3.2.2Jnon-4-yl)-5-(4-chlorophenyl)-furan-2-yl-methanone;
(1, 4- D aza- bit.eypirzopidycial3 2 Pinav-v)-5y(-nitrépheiyh)fumanft2i-apthghone) -
met hanone;  (1,4-Diaza-bicyclof3.2.2Jnon-4-yl)-5-(3-nitrophenyl)~furan-2-yl-methanone;
(1, 4- D aza- by eypekepid.cd3 2 pnarv-wW-5y/H-pectyirmplogiaml)-fdrar-ay- 2- y
l) - met hamnoR;
(1, 4- Di aza- b ayhidzabicid]s 2 Reru-w-sy(-hmodhénylHirdn@Rr@tEnpnef
uran-2-yl - meds haneaseycio3.2. 2Jnon-4-yl)-5-(3-aminophenyl)-furan-2-yl-methanone;
(1, 4-Di aza- by qwz&L ch@[s Z]Zjﬂ&m-ﬂrﬁy(b-)aCe@laﬁﬁmBHehﬁ)LfMéH@iﬁEt hy
I pheny,l,.I ethanbild gbr an- anone; -1
(1, 4-D aza
(1, & Dz %@%f%sﬁé@w%b%@%v Ak aRRIaNERN)
11
1,4-Diaza l clg[3 non-4-y})-3-methy| fu -0~ ethanon
g l]J-r La‘rnDlza)Z”a E%ﬁ)blaza icyclo Béﬁhon-&y) |br¢.!)3mo f?}rang b—yl-me arﬁo%g,yl )
(1270 avg b égast'ngewffw PRI TSR )
ur an- 2V 2 HEPHEAYR
(1, 4- Di aza- bi'éPaEPiYclB3 PR Y-SRy itrg4methyphepydyranihy - ¢
ur an- 27$HaNeReE hanone;
(1, 4- Di aza- bil éREzepig/epld 2PlReA-W-5Ppmige-f-methdehep i Tiophe
nyI ) - f methano®; y| - et hanone;
(1, 4-Di aza- bt é;it'elZ@rPisszCE[3-Z]2hmﬁ4-ﬂJ=%1ﬂ4-jN-B—dmthﬂ?ﬁlfwﬁﬁﬁé'ﬁwe)‘w]f
ur an- 2fusah-2fyehdinowe;
(1, 4- D aza- biteynidzepigycRl3 2Rnomrd-w)-5/H-yorBylgnBrogirenyigpae iyl ) - f
ur an- 2mygthanomet hanone;
(1, 4- D aza- bu-gyek1f-Biazd-b2}dofae-2hoydn-4 Barbdyig et Plygrphenyiiphe
nyl ) - f progdhardicytl - et hanone
(1, 4- D aza- bj1@ydzebidycR2knems-dra/B 5-aknigrdphassi)yirand-ymophe
nyl) - f Meddhore: Y1 - et hanone;
(1,4-D aza- bé1Q)ﬂ?Az9-B.§yc%[3%]2ﬁ9rﬂ4 rabirimordREthy.bpfidyan- 2- vl
- et ha R@thyb]-furan-Z-yl -methanone;

(1 4- D aza- b eygh ol Bass b@&%ﬁoxénu%arﬁmg RFRBYN-bARAD - 2

(1 2 e E"”&” Ej;}) tgr%mo%uxazz.s.me%gmé trif

foﬁeﬁylu ?Z?u?gz‘y[ IS1 uran -yI] phenyl}
(1, 4- DPEAR 322]non -yl ) -5-(2-am no- 4- net hyl
phenyl ) - fur PLE _{%[_5391 -Diggay %{Zez]nonane-dr-car onyl)-furan-2-yl] phenyl}-
benzamide;
{1,4-Diaza-bicyclo[3.2.2Jnon-4-yl)-5-[4-(N,N-diphenylsulfonylamino)phenyl]-
furan-2-yl-methanone;



(1, 4-D aza-bicycl o[ 3. 2. 2] non-4-yl)-5-[4- (N,

N- di et hyl sul f onyl ) am nophenyl ] - furan-2-yl - met hanone;
WO 2004/0D6482 a- bi cycl o] 3. 2. 2] non- 4-yl ) - 5- (4-f or ny PAMERZPNE50079

nyl ) - furan-2-yl - nmethanone;

N-{4-[5-(1, 4- D aza- bi cycl o[ 3. 2. 2] nonane- 4-car bonyl )-fu

ran-2-yl]-phenyl }- propi onam de;

(1, 4-Di aza- bi cycl o] 3. 2. 2] non-4-yl)-5-(3, 5-di chl or ophen

oxy) -furan-2-yl - met hanone;

(1, 4-D aza-bicycl o[ 3. 2. 2] non-4-yl)-5-[5-(trifluoroneth

yl -2-pyridyl)- th ionethyl]-furan-2-yl-nethanone;

N-{4-[5-(1, 4-Di aza- bi cycl o[ 3. 2. 2] nonane- 4-car bonyl )-fu

ran-2-yl]-phenyl}- 2,2,2-trifluoro-acetamde trifluoro

acetic acid;

(1, 4- Di aza- N-Eyz(14{D8za-bigjchaidd-2inonang-4-caritepirferad-Zryiaphenylly | -

met harnisietyramide;

(1, 4- D aza- biyeymdpahesarBoxdic aadid45-1 4 )diaga-idydel§.R.8Indname/d-- f ur

an- 2- ydarbomA)neanen@;phenyl}-amide;

N-{4-[ 5- (1, 41,Ppaz0idytiey.e.bjagn3i-B-54)-a6inaharyi-uta2iybmsthahere

ran- 2-yl ] - phepys-tz-okes-yikyisja@@inonane-4-carbonyl)-furan-2-yl-phenyi}-

N-{4- [a'g?y(a;,,dgNQk,@ezgf bi cycl o[ 3. 2. 2] nonane- 4- car bony!|

)-furan-2-yly 4@&1 Q}ﬂléza-bl BI_%Qrf]ngreane-4-carbonyl)—furan-2-yl] -phenyl}-

(|1f4 Aiabi cyc non- -5-[4- (N, N-di phenyl s

ul f ony am n r Yils .
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N-{4- [ " Thn |napon or[r more %]th% %%Wme%tsca%ggﬂge%yrlekem id!
- ﬁi{ dfe
82 | op 8 ‘5 E(V:Vg rb%%(vf"f rasemmventlon

{4-]5- 1 4 dlaza blcyclo[3 2 2]nonane 4-
(1, 4-Di aza- df é’}ﬁc‘l’% ’§ %. "2? W&?ﬁ‘ '9{‘ 5’"(%9 yp gﬁqqf}éﬁqgwlyalenf

ur an- zaap{atqq-esttrﬁlglﬁehlganched hydrocarbon cham The hydrocarbon chain preferably
N- { 4- [ nigin oiftop; 089 ig-eightenePHPBUTIAT roftahanom REfP 58 AYIOP-OR%
ran- 2- i?|s]x_qgﬁerh?tpr}\s (C‘aﬁzllm aavieakyR} Bsiydipe pemyl isopentyl, neopentyl,
N- { 4- [ 8rtigrg pantyDhexyiznt iseeel. ¢ Bprofepidrrmhesireentialiybietsensyts § Cfa
r an- 2- aify] srpipeingtiiding baivl ipbtaityl. desondary beiwaandi tertiasy Sutyds In gnother
m Xt ur gefafedietnsodenealtf thisrivesion @kyl mprpdeais AGceallyl ar@ub] which may
accept iabartcuad@iniethinetiyf blopyl brésogrodyl.  Any conbi nati on of
two or nor e 10the bdnexedrihedivemion Scydesigrgrdoe desiyated acydlis alkyl
consi dge@dpriveratly sbnfaliig SCHEENOE tol aeen RarBGEAdms (B\-aNtidali),
Def i ni héi@ihg Bfclobis tychbl@y esclobdhiyl, BRloRan berdyciéieptyini S
i nvention ann aheKythte@ @URs Gosmt@NARBalIRY-BIK GRLE Bésignates a
cycloalkyl group as defined above, which cycloalkyl group is substituted on an alkyl
group as also defined above. Examples of preferred cycloalkyl-alkyl groups of the
invention include cyclopropylmethyl and cyclopropylethyl.

In the context of this invention an alkoxy group designates an “alkyl-O-*
group, wherein alkyl is as defined above. Examples of preferred alkoxy groups of the
invention include methoxy and ethoxy.

In the context of this invention a cycloalkoxy group designates a
“cycloalkyl-O-* group, wherein cycloalkyl is as defined above.

in the context of this invention a cyano-alkyl group designates an alkyl
group substituted with CN, wherein alky! is as defined above.

In the context of this invention halo represents fluoro, chloro, bromo or
iodo, and haloalkyl group designates an alkyl group as defined herein, which alkyl



saturated, straight or branched hydrocarbon chain. The
hydr ocarbon chain preferably contain of fromone to
weightogensscar bon atons (C, . 18-al kyl), nore prePermeenoanson7o

fromone to six carbon atonms (C, _6-al kyl; | ower

al kyl), including pentyl, isopentyl, neopentyl,
tertiary pentyl, hexyl and isohexyl. In a preferred
enbodi ment al kyl represents a Cl-4- al kyl group,

i ncludi ng butyl, isobutyl, secondary butyl, and
tertiary butyl. In another preferred enbodi nent of

this invention al kyl represents a Cl_3-al kyl group,
which may in particular be nethyl, ethyl, propyl or
i sopropyl. In the context of i s invention a
cycl oal kyl group designates a cyclic alkyl group
pr ef er @BIPyis Sustitatpth PRpg oromorg (tiges (il Belo-t Bug @\tehglogathy @Fpup
at ons ©@8semts eycd whtotepethy! grobm @ tiptiotemetdy) gfourp pasjygiilar trihalo-
cycl obswbstituted cryatiiyb prewrtsy Prefeged habatkyly troupa cbf dhecinehiéapt ipdiude
| n t hetricatngéreethylgfreféritiyaCFe.nvent i on a cycl oal kyl - al ky
group desi gnatresoraext efyitd aainkoyla rgloaktgy ereupthieigraee aabioxe,
whi ch gryiupl asabfiayd hegdin) which Skdayirsiip i stibetthtaaron@br radrkirhes with
group . Fredrell @hibaMRRy gRMsCOr X afvpities indladd frifdieyesristhoxy,
cycl oapkbopddy). groups of the invention include
cycl opr opy! ngtHabnid 6t 1hirleRidh QR ¥lyEdrdbY laesidhiled ABorfoByaiceXt
Of thi g, Vceé}&ha‘ﬂ@ h@%c&kéﬁoa%pgé%ﬁe@@ﬁdr&&é& L &&ps of the
"al kyl ntlon mglﬁ&l'bnenyl Qf r,gp y ¥ ulehﬁ ﬂ@éergﬁsﬂdgﬁt a&pﬁvﬁ?‘e
Exanpl ﬁ&ﬂﬂéfﬂ%% ﬁﬁgﬁ ﬂ|s of the 1nvention
i ncl ude F\ g tlt]s %yentlonr!a ag% int e&églgng{es %rt“ rsyl -0-"
,I, nvent | on e n a IS as c?éXn agovg 'Ia;e mo: rﬁ rred aryloxy group of the
cycl oaP ‘I D, ere cyc dal k ? 7 §
def i nelVe5H8FEenp 03 of this i nvent a
cyano- al kyI aw te(’jte Rxgﬁlg/{arglgn %Het%{?a@yproup 8%’@3 an aromatic .
subst i TUYPed P & P8y WHIPTRAdS ore of fnopgfefeppaigms in its
above. TP YCHE- Ef&ﬁ?%tef?ﬁm%|"§“qed‘<}f€$ﬁ"|(%°’ﬁ%ﬁ"é°) and sulphur
repres@hts fluoro, chloro, bronp or iodo, and
hal oal kyl gr%ﬁfﬁf’eée’%ﬁ‘ g‘??ﬁ’?@%d apteraard ygrougsy G’Uﬁ‘ea'g"ed'@ﬂl ipruge
her ei nfuraphi @hragticksr| fuia®22 0410 76i4BE PORIHEPFIODEr-850039%
13 gr otefenéphenyl, lins pariculpregklenenied?- eTo-¥h Ryirphd Jazmiyt.hin tpattieular
Thus aryirelizh e DyledxErplyl, grm@dipular ogazpleds dnor$-yd . tigazolgl, in particular
trifl ubeohkitdydr Suiomplazolyl, tin ipedicutar dmigdzbiyd og Beyti ppyraadiyd] in
si m | aparttcularhpylrazel-3s W SA-ilit sb-@eblyiyeih hydricgaro pazol-Br ef er 5l
hal oal ithiazgy10dp@rtiafiar idoiakdh g€ BL broFylj txadiakd, in particular 1,2,3-
t ri hal agaaset bislyl, opf,s4-eaadby2-Girdzon, h gakituld 00 B2¥%ko-ad or
thi s i NyepbioPfy2nRabBRl, KO¥iridkoUR, sdfsdignat @8 53N orlileaxy
group ﬁ@d&@]fz-mgndyerrebarat.cuuxmbﬁﬁlzabkWyugmww S.n particular
subst i tlbLH-3081-Pr oyiREIR, tid PR&uM Syimidh3L, Q. of¥-ff GrERA in
hal oal &Q%X arg Wopj-yl tan@tnézrh |m>érﬁ)cnla} ‘pfjl %Fiﬁa 5-triazinyl.
trihal ogen A?é) YferredPd ﬁg e h%te rgl rou Llaf t‘!@ﬁlve%{?&tlﬁcﬂgde
of thi ﬂ?xan)n enzgrglcglgr fﬁl@n Qré‘ yg h(i)eﬁg i %rtthle%—zg‘or 3-yl: p&rro 1

nDnocy

Z Fi Ior f oxazol 1, in X i uPar oxazc?—g % f;
Exan'pl aoly amua ry V¢ ys ff entiOR "
i nel Ul fgbgr pr °“fh ey ? g LF%%‘C"V?M?P&% [ooRaz, dor5-
f 1 uor efhyotn '%\ﬁ?r}’ﬁ’ﬁ Bibjpzol-3pyds o Rayle pndfpiadizeplylely PafiHar
gr oup b %’a@h‘bérrﬁ y h1 Psthisrieasypy
Most preferred 5 membered heferoary! groups of the invention include
furanyl, in particular furan-2- or 3-yl; and thienyl, in particular thien-2- or 3-yl.




In the context of this invention an aryl oxy group

desi gnates an "aryl-O" group, wherein aryl is as
wdebdisnedisabove. The nost preferred aryl oxy groBpTaEP200ME50079

invention is phenoxy. In the context of this invention

a heteroaryl group designates an aromatic nono- or

pol ycyclic heterocyclic group, which holds one or nore

heteroatons in its ring structure. Preferred

het eroat ons i nclude nitrogen (N), oxygen (0), and

sul phur  (S). Preferred 5-6 nenbered heteroaryl groups

of the invention include furanyl, in particular
furan-2- or 3-yl; thienyl, in particular thien-2- or
3-yl; selenophenyl, in partigular selenophen-2- or

3-yl; pyrrolyl (azolyl), in particular pyrrol-2- or
3-yl; oxazolNdre piefarrasifi merehgled hetgrearyliraups oigthe fgyentipnyjpclude
t hi az odygdy], inipartipear pyrid-&4, 2xior 4-YliendipyAzing, in darticolar pgragip-2- or 3-yl.
I m dazol yl , Inthepanttit olihiarinveniiprd arz eom@ic bipycliel hetérocyclic group
Py az odeyibnatesa bicjlid ietefuaychar grqdip vt hel@s-one br rbrey/tieferoatoms in its
i SOXazing ¥lrycturd) InaRg” ¢ontext loBthis inS@X@zbed tedy “bibycliOtietdbecydli¢ group”
I sot hi idduaby benzd-fseR divd- hfddidrhenbsRl Rbtiad@klicJings ddntaifliig dne ot ;
oxadi ag&b Ylleteroét&nsoa’Fe?e'rré‘the@Jroaﬂemg,lr%h.ld@)ﬁﬁgdeﬁlm ogenOD), and
S5-yl, Qlpnd(3, 4- oxadi azol -2-yl; triazolyl, in

parti Cu' ar 1Prgfer?bdtbrcilcﬁozﬁélter04ryydro £ of tHe II%#EA[IOE Inbi@eCHdoBm] in
thi adi @a‘lztfablé(r indollzf QP%rérbﬁu%&ﬁyl’Jﬁ rhgh'lgr le@ql onpb-ylélismrfa&yl in
5- yl ;%';'tlc ar?I’SOI dol— - kaog azt%hzogo]fyr nyl P%Ealltl alr benE uran-2-, 5- or 6-

part i C E‘enz Fner(i.j | 2|n a lap benk tXle -2-p )é omﬁd@zol 1, in

BZH : C!%: gl:I tzonr:llg zolg - ? or -yI ben¥rI hla l l rgcup } nzothla!z,ol-s-
t ?'HGg ¥I érH) icujar par;m 23or 8[-yl 'ﬁ dn;l(l H rtlcu ar nolm- -, 3-, 6-

L] coira §u2°mv' iy percur eogurolry %? FWe'l“é’P? s

henber SoKer 85 Gdy ety i pa&fcm?fr?éﬂhﬁ'ﬁ%}%ﬁtqfaﬁ el

f ur anyparticpldy qyRpfoliedy Suer f"M' gipoxaling, in garfaular quioxaigf- °rf5ﬁf'
par t i clif-aarhihyiidigy. ip pargplarst, %ﬂpaphf ffipgt: v f(fngblavi teridipy, in
part i ceatigvlanperidiegP- @orfgf. 3-yl; oxazolyl, in particular
oxazol -2, 4-Meye prgiegdd: bicy@ihheé?zqyryw?upﬁ qf thainyeniog|inglde indolyl,
t hi az ol p@rticulhr indnt-2-55-yof 6-ylj beopelpifwsnyl, in particutss pankefyrsned-, 5- or 6-
i soxazydl bézolblthiemt, i-paitular ibsrpthiem2-015y lor 6ivh heagoimidexdlyharin
i sot hi geztellarDenzoitidazr-2-55- yi 6-yl; amdquinbxadig], dzettigdlar qdingxalin-2- or
particedar 1,2, 3-thiadiazol-4- or 5-yl, or

1, 3, 4- t hi adi m&0preferraglbicydibisdterqaryedrarpk etihbinvaatda aiciadk indolyl,
het er omhyticu@F REHPS-, §for §-EvehAdBRBAIYD R paiiéulad Beizofirah-2, By br,6-
i N par jiigekbotnidniAl idPertdolar®Enzathi¥h-2-, ®BE6-JLhi enyl , in
particul ar tgigDenexObt PBis yrlventlmpazlwdaq%%@%up designates a
PCT/ EP“%QtQi%érgip%Yo%p m;lﬂéreth/pé'tﬁoaw' sheddid abovBENDEr ed

heteroaryl groups of the invention include pyridyl,

in parf aﬁh‘éc&fticaﬂ Mc a%léSalé' or 4-yl; and pyr azinyl, in
partic alza %cychc dérlv% ive O h mR/Q'@o ovfagd lﬁl'%?
hgg?g; § rl) qor?he |11tencde ad | atlon UI agle oers mclud m ce tic IIy
one or S"H % )oe““tc‘ia0 5 sﬁ i t% er ?1 pr%‘ltjrgufgr ur e e'? ?18'
cont exf"BPUE TS VEUBNt i on the term "bicy

het er ocycl i cPGrBEHe’ PIERETHEY asesizbe F"ﬂ@t@ﬂ SF'FS\/'%C'“d%lﬁ’ﬂthc’“t
si x- meliaiaad e etoatasie yergapic ot QaRie FEid ity Bl sysp as the
nmor e hedeetaide risrivedr e Pydeghigiie t asidp dfeo ydrgbrpaTidgdeerived  from
ni t r ogexdropieinic agisytoge pitrgi0Yerivegrfigm nilti¢ prirly the(p@jjchlorate derived from




Preferred bicyclic heteroaryl groups of the invention

i nclude indolizinyl, in particular indolizin-2-, 5-
wonro@/g64s3i ndol yl, in particular indol-2-, 5- 8CT&PYI04/050079
isoindolyl, in particular isoindol-2-, 5- or 6-yl;
benzo[ b] furanyl, in particul ar benzofuran-2-, 5- or 6-
yl; benzo[b]thienyl, in particular benzothien-2-, 5-
or 6-yl; benzoi m dazolyl, in particular
benzoi m dazol -2-, 5- or 6-yl; benzothiazolyl, in
particul ar benzothi azol -5- or 6-yl; purinyl, in
particular purin-2- or 8-yl; quinolinyl, in particular
qui nolin-2-, 3-, 6- or 7-y|; i soqui nolinyl, in
particul ar isoquinolin-3-, pr 7-yl; cinnolinyl, in

particular cinnolin-6- or 7 hthaIaZ|nyI in

parti Cﬁﬂcﬁpric’p?ﬂ'% Hleppsrbae d‘%ﬁ'l’ed7'y°9‘| ph°?fﬂ?rﬁa?2'éi tl’“‘hﬁ"-!'f’ha'ie Werived
part i ciemagulphricrpgid.ghd fquie dedved fpm Taryie acigy iheyssigie ideyred frany
par t i caskiigr adgu itheoscahaten divedofromg agphitic acld, 8hen agsbrbdig/ deriyechfyom
I N paraseahi¢ arid,1h8- heazehésniphonale leed f@m, badizeneulph@nigy lagid, athel
pt er i déenzokie detived pram berzeid adld, {he ennathiate-d2rved frem oinnamicydeid, the
Mor e peitafeaterived frirh 6iyie hdid; thh ehiteihaie defilbeddiomepBorif acitl e enantate
I Nvent deavedifdml dhgi@hic B lthgl fumardtd) dgpigdd o Huméricl 40id Othe diutamdie
or  6- Yderived &6 glilainic déid Mégiycolatd deved frdmvidibiicRed R fiddfaeied
5- or fm Mbic aB8NES hBLdd bRl rom Maididhdid, Gl ridionate derived from
benzot rhél@ﬂ: gmd; tré mé?lﬁelée )ﬁgrwecpf?cﬁ‘rz %mem )ﬂe’ métl{?snesulphonate
part i C&élrn‘;'éﬁ fk)%nl%ghema @@Imhlc %cuzl tﬁ’e né%thger&é 2~sul§l§bqate derived from
QUI noxl%'p#tglé( e12-su horl)l@ t::h Ct &Ehalgféldg%@“r&p pI%hallcQ cnd e%!allcylate
Most p&e?veg ﬁ:,{.,,ﬁ al yllg X&j lt % S gétee EeQ%d%Jomggr%lé %t? d,.the r%? derlvgd

I nventfl o(r)nn téarrllg Ia u f-\@ succmat dénve f%m ?%tr:cmll Ca%ldalge aﬁra denved om

or 6-yJ f dz hanate defval frons SHoiena Salnfonic Acid: Andihé
5_ arlC FCI ? na e erived irom uen SU onic aCI an
benzot | Chfa'ts "?Jay g& IED ¥ prd ?Vretsﬁvgrﬂ%m @L(j {esgyoed jgjthe art

i nvent i on a Ry e?%dér ‘%x?f g’fa&%?‘"aeé‘,"f“ Ghdt@sny be considered
" het er ampreudsaly gcepis'e MALPerIFvhid: Bt BEEPiF"I’“m" §f splls useful as
def i nelBeHBaaes PHRpRINE ofit SheRrq y°°NB‘?}@ﬁ)t dblhe auentos e its
di azabPejrarquticalitaprepiglle PRACANAE S8 t he i nvention may be
provi ded i n Meig salfsf mekaniicelsmecund pf théy isventinndprtide) alkali metal
adm ni salts: atch @p the Sediunagsit of F ehemigal cenerdoungeof the invention containing a
phar meeaeotvigrbl y (i .e. physiol ogically) acceptable
salts, and pEemplex ofpphedhacryticailyr arsepteblet ¢ationchesits otk chemical
conpoudehpaind bitae invevin tiriciode, wilhea Mpitation, &k sodium, the potassium, the
phar maeelin Be hbghesi@d, atptzab) tee ackahidm, @@ @i Be tHolle e ysine,
Wi t houdnd thd BaediunOBalt, bddethd) ke; bIOX icanidADEIPRINE oBlE invention
or gani &ndking amabnici goidp. Bakd &tishieGhitsafayttad @ormby Sl faseBdurk ivdie
deri veghofk Mabyfbc@miMe@ri ¢ acid, the hydrobron de
der i ved f I om, RYGHQR MR b ‘oibR sl of @E&\ta@\ﬁb bhBBhunds
from né ré b &%lqplatém 8s ﬁérﬁ&le%éh& eacge%{ablg eéglt (anm)rm salts).
2004/ Olzrgéé a%:g— yl-o |§m Qﬁ{soh‘ Qg]c:,l‘ulgrt b hyl- tanc?
phOSphﬁé gt]p Bhi LM@ Feowc gﬁ' F?J ' :?s % um

?g: Imygsalts a?f?{n? hg: oglgye Ikgltonluraer alts |n&al}ll?u€}'n eac cl eozylllve orl;ll.lomm
the ac at e derived from aconjtic aci t he ascor bat
derived from " SY¥YPEELAT sa{tsh‘g ”ﬁé’?’{ﬁ'@'ﬁ%@ﬂ‘fdﬁ ARG Ested L
deri ve‘ﬂe?'rpa?WBé‘f??’@ﬂ%’BI”}ﬁﬁﬂ?W"@ FR@" the benzoate
derived from benzoic acid, the cinnamate derived from

cinnam c acid, the




citrate derived fromcitric acid, the enbonate derived
fromenbonic acid, the enantate derived from enanthic
waceh@/076¢4582 fumarate derived from fumaric aci d, PCIAEP2004/050079
glutamate derived fromglutam c acid, the glycolate
derived fromglycolic acid, the lactate derived from
|actic acid, the nal eate derived frommaleic acid, the
mal onate derived from malonic acid, the mandel ate
derived from mandelic acid, the nethanesul phonate
derived from nmet hane sul phonic acid, the
napht hal ene- 2- sul phonat e derived from
napht al ene- 2- sul phoni ¢ acid, the phthal ate derived
fromphthalic acid, the salicy ate derived from
salicylic acid, the sorbate derived from sorbic acid,
the stearate derived from st earY Ci d, the succinate
derived fromsuccinic acid, thg tartrate derived from
tartaric acid, the tol uene-p- su\ onate derived from
p-t ol uene sul phon| c acid, a dt i ke. Such salts
may be fornmed by proce oknown and descri bed
in the art. Qher acids tﬁﬂi@soxalic acid, which nmay
not be considered pharnmac lcally acceptable may be
useful in the preparation of salts useful as
I nt er radic Bbregs i N obt ai ning a chem cal conpound of the
i nventi on arrte thesicalgbasarmis@lithe pasdnyinaatioe plablist ing€)iadd (-)
addi t i ferms aedll.as MBicaiic &arhd. Sheobcematei&miesaibonecapd tha thdigifiual
t he i nsadisitRmsdvashrd Anirtth&stbpe omaé prbsentgabidtien. such as the
sodi um sal t Rafenfc ERATLHAbe FRERAUMS tRf oftib ahibd@Bt dyOkhown
cont ai fudes #hd t&ﬁw&@&(ﬁnQWWsepﬁ&tﬁlmeQﬁst&fsomenc salts is by use of
phar magedtidahpbdive 868 &Rl Abdrfing el QERy 3@kd SmBE cBmpound by
chem Ct%latmeﬁqchwgge O)f\nthla,e mbAMERL 're@&vu\gnﬁl:éﬁﬂ%s lr\% ttriéodﬁlcal
limt aJn{. $8Bes & HBseAOHob ThrohitorddR} 85 Sh Wikical Bve r;.a ,plﬂéeam.c
the o%héérgf hg %se%{ |%htl0¥1 % (é lﬁmﬂ&l%mm&tn& nypmies
:Eg lCIhO q)g]’c fr Ctlgl'h éysﬂﬁﬂaatlonan d Of hr&@é Sﬁ\ rﬁdela@gl or

a Ct e |1 nvention
horsulphonate) salis for exam
cont ai I P] Cat 0oni ¢

be formed b B%@ggﬁ?%%ur\‘l\édlp the [&resent mventl raaé/ a?so Ib%reaoq\%x by
the ar'f® OTRIPIREIRSERODRYC 2Byt By & "Ff\?é ?F i "‘"" ”“5 °[g‘e
sal t s"Preggpnt N_lveraﬁle éﬁltlhlaﬁ p@alwquﬂ\ﬁd%ctlva acnd such as that
cont erdSrae Eem &3 orsh BReRERIREs (D4 - @%‘Hiea@ﬂ ‘E( "L ggmplpnic acid
(aza- offii Wnies Arpagipn of Piagereqniery) caamaisy i Y nfeacien & 1hp P!
t he al qgsmpaugﬁqﬁmﬁpgaaqent igventioR w&aqqp@al’y@p’uvg H@rcﬁegrpﬁf,pr thedikgy
the et hyl - orfiddifianglaeathods fofie repelyingathecgpticabisoream arakiown inf the
parti cat aucht mhogglmclgfpr beppl degmibadnty Lades o/; CelladAt fdifen Sin
cycl O aExantic e d Fegotutions thbanthy@m Sons, iNge York (1981).
cycl opropyl Climid]gdtwe(]nmpumndssca'i dlsp, beI%wpared:fcdnmptmﬁl active starting
pr ef ermagiaeni um salts of the invention include those
created at the N position according to the follow ng
For mul fethods ¥WrédlRrh DhesbmgciiR@y BRRAMAS 050079 16 R\
IO N {CHZ) "’ N‘hQ diazabicyclic aryl derivative of the invention may be prepared by
conventional methods for chemical synthesis, e.g. those described in the working
examples. The starting materials for the processes described in the present
application are known or may readily be prepared by conventional methods from
commercially available chemicals.




Steric Isonmers The chem cal conpounds of the present
invention may exist in (+) and (-) forns as well as
wonoacessc forns. The racemates of these i someCT/ERDD4/050079
the individual isoners thenselves are within the
scope of the present invention. Racem c forns can be
resolved into the optical antipodes by known nethods
and techni ques. One way of separating the
di astereoneric salts is by use of an optically active
acid, and liberating the optically active am ne
conpound by treatnent with a base. Another nethod for
resolving racemates into the optical antipodes is
based upon chromat ography on gn optical active matrix.
Racem ¢ conpounds of the present invention can thus
be resol ved Alsetoge tomedund efiteiinvaitionesn ppesHeged to anofjier copgound
f r act i gtralinventignasiag ¢angatiangmethpdsd- or |- (tartrates,
mandel at es, The end proiaisro the péesiivas dyscribad hereifi oay éx &nfpted by
The chenieaihal casgpoigrds af. t be priesiont érystalisetioron distilation,
al so baromasghpredicby the formation of diastereoneric
anmi des by reaction of the chenical conpounds of the
presengiclbgiéfRbavtp) Wi th an optically active activated
carboxyli ¢ ab Gyt Nnvdstioh N ldevo@8 b \iRAprbVistM dotidi 1@4indé -ahd
phe nyl ABIoRSH thé didotE re(:ep)or REMbEHY SdMBouldtors ar® Usefut tbr the
canph Ylafne 5fdd|se9§eskb¥ ¥s Qél {oo{ﬂe Qf\ollﬁér@cgt'e%épﬁ&é'marnb Gn
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the pr& lve(r:i‘tll‘]o?n howa ron unc dn Bt |c ?fngrgey fg Slin p% electivi
chl or of GF e, rpu uun s oft eser nvenl n mg ;E ?I%arflsagralgiﬁ%,
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Opt i cavselces thestreasiepRf Higeesesgy dspes prd ﬁ'él“@&e eletsHio the
opt i catholietsic\asstast &t the rfgirahBRNeOps gysiem hdrgspegpheral nervous
Pr odu C$yp;gm KNS @[gp@?ecqr pléorﬁrsyqelat%p,smaqth igssle Fpqpraction, endocrine
di azabfigepesisiovdisgragis, dikepdey an dispeers felatdddo payipedsganerptionerjsetres
pr epar edisgylers gaiatedede inflammagitionyrpain @okds withdrawal [sgmatqmg| caused by the
synt hesingnatian.ofpbusetrbshemida spstptivesl | N t he wor ki ng
exanpl es. Thehesbragotinds gf thaheeniicalngy hise bd Usefuls degwstigdools or
descr i afioring agdh® ifradse Aiagnostp pleihcdst andim rartieuldt fop iwrvivo receptoy
readi | yhalpfy (RéuRpetgRE), Y thepnsmaaubaanabbenaiohotseltd foim.
conmmer ci al | yinayrichéddndosifieiing adnpoundbi 2R GéldbetS Bsed for the
PCT/ EP‘Z«Q%n% B4, disbrdbisSd cHABore AIMEBRYID the @éntrhiBrvous system.
| NVent bR FaReDE GRRAMAT h&Red SxRRObARRIvCCRIRBENEamiRf ddibie
i nvent }ngﬂor}w%éfﬁl& &Q%@fﬂﬁckl&n AlzndiBdrB se, | ntBR Gerdl, Ot
gf) t gﬁdiﬁsﬁ ergagg grdu %%DE %@tn@m@aﬁ%@@el EER. hétrgi¥se,
S iles r drome, psychosis,
cryst af\ ﬁs at I 2l L ?Cgf IQZH o%&sgigé Myslv %ﬁlsGMers

ania, mamc”epres fon, schlzop
Bi ol ngo % panlc dlsordéés eating disorders such as anorexia nervosa, bulimia and
obesity, narcolepsy, nociception, AlDS-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.



The present invention is devoted to the provision
novel |igands and nodulators of the nicotinic
woeoEmrerss, which |igands and nodul at ors are usetmP2§0a/050079
the treatnent of diseases or disorders related to the
cholinergic receptors, and in particular the
ni cotinic acetyl choline receptor (nAChR). Preferred
compounds of the invention show a pronounced
ni cotinic acetylcholine a7 receptor subtype
selectivity. The conpounds of the present invention
may in particular be agonists, partial agonists,
ant agoni sts and/or allosteric nodul ators of the
ni cotinic acetylcholine recegjor. Due to their
phar macol ogi cal profile the conpounds of the invention
may be useflup prigiredembodimesidiseases: disprdits sengadiigngyplating to the
di sor dentsl agvayh \sestege fop whichh éhe ecomeduadsed] thepinyeRiion are used are
chol i nepiive disopdsrsepsyahbsis, behizendrenie ghd/onderegsen- sy st em
(CNS), the pepngtiaeprefbrradembaringent by sdmppanFHiS)e invdtioe age ke
or di seefdigsrahertehimesof digasaDdEchienLs cinditiane ¢spdatdd vath smooth
endocCrmitle dIntSEREL SncbinglicSISar SisordbrsS @AG@S paetoris, premature
di sor dgiosr, Lelvadied, difirnBRY bt @RIBEYY AthidDe dysdhesRAByRerkindla,
d! SOr dfératlredja LBk taAd ér&fﬁle%m&j on, pai n, an_d
wi t hdrawal sy Wta%r SRGBYdihdAEthe EApBANAASTRNNVRhtion may
abuse &f uERRTC ik Sd4 tar&f:%ﬁdoc%edlmogﬂcﬂsaéjfthﬁ'cl?&lco&s
| nvent 400, XRYe, S yddRerdb i anﬁ%m%eagnostl c tools or
noni tori ng ggtptaﬁoﬂjlep prgélrrédo elllrf%o rhé?]g{ﬂg §c§rﬂp8ungg$f%qr§/enﬂ§m Fnilay
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deficit, nerdifypnefeer prefetred egtegadingps ing FRE‘?pP‘B‘Hs of AjeAfantiag ey
dis easféﬁ usgfyligs {yejtreFment £ ngliptmoderpie @FRVPTHTFvere|eAin o pgute, chronic or
hyper ateeurgittohargtites,asceall a& RBIRIDpUsePRY RIOFAGENPsiopRralivn gaN. and
Hunt i nejegerh imidiainetns @ain manip eariicyiptiie ceurepribic a#in, Sirpnirhgadaghe,
G | | escedigal bain, Pain rateddo dialstiinmbuopaty, 99y hespaitic neuralgia, or to
depr esgarigeral neamiinury. mani ¢ depr essi on, schi zophreni a,
obsessi ve cofifaly ¢ vaenpdingo bidier isvento®@B) be ysaioi fer the treatment of
di sor deith8raw# ajrhpignstiacsat B teBmisatichofase analdieit aud@naea Such
bul i M gdRRE sukR&s ingluddadoti2l RRSNng HEJuLE eth ia bbacco, opioids
Al DS- dgi® Bt hétoin, S@bHineCand SRRk, BoenfdBikdehifdsi 4hd bBRAUEIRPAINKe
autis n&lruéi}’éﬂd%b@ﬂ iidirallaY Borkl ¥edickivaEstbstancdd YR gkl § itrBumatic
epi | epé&enepéé dhgﬂaéerls&ow anxlely HATBL iR Y E\'@Bro ABdetyS QflcdMes in
Y hobi acongénﬁa%pd p&tle@énégr gééregsed H§a¢t4§9 Q&ﬂ%bé’apéﬁ%ﬁé wéght

syndro pre-menstrual syndrome, late luteal phase

tS ?‘/Ingagt g. Chr %rllsl c%ntg)gl t‘} egtHSnt CQ'OVQQ{I%[@;B W }}tgﬁ]spéwhylactlcs and

PCT/ Epﬁ ﬁ m t an b inence aa wel S tE?atment resulting in a

di seas¥s" a@fldws & %télkeé’ ﬂ%?ﬂqrgﬁwf F”g’ﬁtgncFel at i n% g

central ner vBA%ME]EPETn thesPmRgYS P { ﬁé“’%’a U a%?'agf’ﬁs@c
i nvent SRS & quggedld%nt%catloedagﬁllqcﬂ@%mrap rr gceptors in various
psychos4¥s. schi zophreni a and/ or depr E‘SSI on. | n another
preferred enbodi nent the conpounds of the invention
may be



useful for the treatnent of diseases, disorders, or
condi tions associated wth snmooth nuscle
woanidriaetss ons, i ncludi ng convul sive di sorders, PATEP2@®4/050079
pectoris, premature |abour, convul sions, diarrhoea,
asthma, epilepsy, tardive dyskinesia, hyperkinesia,
premature ejacul ation, and erectile difficulty. In yet
anot her preferred enbodi ment the conmpounds of the
invention may be useful for the treatnment of
endocri ne disorders, such as thyrotoxicosis,
pheochr onocyt oma, hypertension and arrhythmas. In
still another preferred enbodi nent the conpounds of
the invention may be useful §gpr the treatnent of
neur odegener ati ve disorders, including transient
anoxi aPhagpa¢eytica) Gemaositiont o- degeneration. In even
anot her pr efler peathee ndsesst ntbeit inventionc praydesn dovehf phapraceutical
i Nnvent ¢oonositans cotnrising eftherapéutically biéective @mbunb it thepdiazabicyclic aryl
I nf | anseetativeyof tie Bedtds, di sorders, or conditions,
i ncl udi ng i nivhianrnaérbitay capoinddif geriglertten $idose iasheampy eay bel
I 0S aC eaimirfiskFe@lin Be fohrSd® M8 R chéntidal @npaihg it ys pisRaved todhirsdbasite
ul cer adctiveeingr&didnt, loftionaNth ©é adri Fud @ Ephydidiogaily lakbceptaid Bt in a
pr ef er gacha6siiafdoRBdkior R heONR @R 6 ot adfulifits] dAM@EHs, &ftiers,
may  bgbts Qifidehts,faRdior bR chididbyPREHnadiicAlalliaricdDder at e or
even severe Ipaé r‘pr@érreacé}ﬁb%dlmmr tHa! fnvdhtion 'bl%ﬁ&{arsr Srm'maceutlcal
char acé % Wpl'lswgsthp@agbb%%ﬁé %F}l GMN&R,&J b {8 Snvention, or a
post .Op;%r l‘al“ace\{lﬁca éc@%)ta%gdsalt BP@JM? Ué hlergy B PQr leh gnepa" rﬁbre
may | n%r%rmac%u?ca ly acfcep%bﬂe&rn F%.a Efgre %\d oFt% Td{/) n%l%r therapeutic

2:3?302& ﬁ)r proq1 Iact|8 "19 e?iﬁnté kFl) ndrues!a e carrl s must be
per i ph éaf:cggtalﬂee rlql bel qa‘ubl@t H’ éh Tchg n,g-!er in re s ?f the
i nvent PEH gﬂﬁ§£$ﬁ?m$§?m?ﬁ@ T¥eat nent of

wi t hdr avnal Hecetisel sarppopienof PRIMNELiPHRYITE 3dLiisiged by
addi ct ?’We%‘!ﬁﬁ‘@f‘%ﬁ&*@s which, sHits 28 dfeSigoy &R Srefffedsroutes of
i ncl udednilistration ifelude! airinisiationr i arricuar i kiRt R Sarsyipydr ¢rage:
opi oi dig powdss o isliapie fasn.rand gererdsra @dminiatraliesy Frrapieular cutaneous,
benzodsubagwgrpmes idmeudodaz ot direvshqye - [njertien. dibeigghameageptical
al cohotompifitiom df theviabenfignaan Lel dianufEcipeed Sy et shifRdepsrsps by gse of
gener astarglarti mathers tandcconentjpes teehmisieeshirergiste Brtihegieglreth fprmulation.
anxi et whandesired) som@ksitian , adapigie to, gigan susetingd rdedsé | of Uhet iaelige
i N congreddnt miyvibagmplsyest | essness, decreased heart rate
and i ncr easetheappdicydi€ard @erivase ghthe ingmtida.cad be ddinBtered in a
cont eXyide Vg bivRINbind paRMEraISdo$age Rknee A tvill bP bR D tHAEL, skilled in
pr ophyihagtk {.h§t5thea(5]lgmngaéogé§¥ Forhd Ay corhprivé, bhels asomd comdABHt, @ifer
and ab§%hefr‘rﬁtﬂp§>nﬂ§m%l’ he @ﬁerﬁnérﬁ&tﬁﬁmmaﬁ&ﬁ&ilﬁ bdaghtdold it of a
vol unt gloticllicthdalnlRede ihehidke of e addictive
substance. | \Wlh&n& he%r cc@rﬁagﬁﬁﬁs a&apt@d Q@Hp@%%ﬁe@freletagbeof the

i nvent 9\% QoS e agnostic agents, e.g. for the

Pl o

|18 Vgrh%urocﬁg%@ul 2 Coéelparéo nBIS ivided Into~ unit' doses contalnlr appropridte

qguantities o 1he active ponent. 'Iohe unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as
packaged tablets, capsules, and powders in vials or ampoules. Also, the unit dosage
form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate
number of any of these in packaged form.




I n anot her aspect the invention provides novel
phar maceutical conpositions conprising a

wohewapessi cal |y effective anount of the di azabCtgEekioa/050079

aryl derivative of the invention. Wile a cheni cal
conmpound of the invention for use in therapy may be
adm nistered in the formof the raw chem cal conpound,
it is preferred to introduce the active ingredient,
optionally in the formof a physiologically acceptable
salt, in a pharmaceutical conposition together with
one or nore adjuvants, excipients, carriers, buffers,
di l uents, and/or other customary pharmaceuti cal
auxiliaries. In a preferred eppodi ment, the invention
provi des pharmaceuti cal ositions conprising the
di azabi cycl i teblgisyqr cgesvles; & |°{;ga?ﬂ""'?"ﬁ'%°"| M digrigsofer '"H?"e“a"”s
phar magdslistration pd caetioeqys ialysien aseAreferise campesieas-i ve

t her eof , t ogeurthesrdeiaiist dn tecmle'qt@? fq'hﬁqﬂeulat'ph avqmr?t@almay be
accepthmdmtbalamteﬂ@onto Reng apmateuticah S¢ienaes| (Mgack Biblirbing
t her apewtHaston, 8AK/ or pr ophyl actl c ingredients, know and
used in the ﬂtlﬁrape'ﬂh@"}ceifealv&eﬁoéés)efem,tsthabﬁnountanteofﬂpet iadpéaisht,
i N t hews@nseliddtedifd sighpospadondibe Twerbdeutichicaly B/ toxicity, e.g.
i Nngr edemnbs 10K, Bebe dedribddadyis@Rdaangham@toldy@fiiddbdute® inl dag
reci pi &iﬂﬁregd?efp@ﬂﬁentau?l%a[&hﬁé BRE Qb behiden hORPRS dnll @Kic Sfects
the i n*g%tme%euﬁamd&%nm | 53 oSk eB5cA By Y ratié (VY5 /E5L) WRM BB tical
route, bs@tf&nssé&hu bifhgl ?a%élﬁ@%e&é’sea'}@d?éferreﬁ’r eferred
rout eS J&EGSLJ slte% rﬁugp f seotgeaéar cﬂls@ﬁ qc?qhé 95&
I n par&,é%, laﬂ& CFIQ!IHBI? mdinpduglaml t?eatehn Cv@lggs theI Rute of
a dm ac{mmlsttra Jiog%?e orm Md” Fg‘?\ﬂe‘i" Qﬁc{ %Qtrgsr I?deswed and the exact

subcut SH” szé%? S ou'l?i’ of %oursg ge Je ermme%rl')}/?1 e Fra%t.ﬁongr

The phar mac e’[ne agtg I%os Begui e nat re ?rﬁi seven{\';/ of n!ilsease?bemgi
be. man{FERG P B R hfﬁ'éCf PR LPR G P A ey oo
st andal"8 9pREPHIBd Earig %’d’H‘?}‘é’ﬁ?’?CS% |1hi¥ ERGTHIN [, 8gduce the desired
appr opihPrapedtiq §ffach Heyaetr bds PEPeRllY éP?tEiFP'atedVWéh PlRgaicpiee!
conpos FITPBTHEnsaeraiainias oft ymabouh 04 (i eReiROB Mol aciuaingspdiqni-per
act i vendiyidyghdogs. @referabbe g’ i a1 dg alepit *PAEIdNees AIBPESACT frem
aryl dehopiide shpat 18 gt dresuitatip&an thprapeutictivatmentadmi ni st er ed
in a w de vHrisgtvy ingkdient mby haadmipsierehin enedr seyerglaigees per day.
f or ms. Alsttisiagtdry relset caln\n @dain ingancédsobeobigioed htediopage ag e a1
t hat t fggkgfi.@lahoWigiy peoBRyepef lontwbtherdogagecampe s sresentyotsiered
act i vetoaergpanaening/kei L ber 100angkb @wi Eralerraionmmet ad froh abdueo. 1
i nvent jiggy tOdbodt 1P MakdIEe e tahdiah Apod ¢ g@RftekHoat 18@hdikgiby @o.
chem cal conpound of the invention. Wen desired,
corrposiwgti,@&s,f@m{myed to give sustained rel ease of the
active i ngregiceqd-aliBYic kR a&Rdi0ssed - thel scRNiAVaRRA Qi Ldhable
Prepar aLdiRR fectdts niaBdt&E, Rl YheleRreiRbli BIOSRGEatHAA B2 rahdd of
such f grnmﬁs $nb<§wr%rcﬁaiﬁ£r§]r£ bﬁi{]nc‘t oh a%l\mma é Qﬁ& df & E&de@béponswe
doses g %610 omcwmg&g{&sat e quantities of the active
conmponen tﬂer as e \}c n [?‘Po@Best n?etrB?(%&qgeegeatment

SL:g?Ir ?t \Ileegtn for alfwg’uop opaggsease or Idlsg_r or a c&nd%on of a |lVIP%?nlmal

capsul B BETR B RTaD, JAER, PSEPG 8P°fg PO ) iegpongR o
it ¢ Basgen g e oo, AW o en Ll s
| 0zeng@eh  EWopEmInBof inclilyo B BUrYREN BspBSPTeR plecive amountof a

diazabicyclic aryl derivative of the invention.
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nunber of any of these in packaged form WO

2004/ 076453 PCT/ EP2004/ 050079 20 Tabl ets or capsul es
wobano4greds3admi ni stration and |iquids for intraPemmERs004/050079

adm ni stration and continuous infusion are preferred

conpositions. Further details on techniques for

formul ati on and adm nistration may be found in the

| at est edition of Rem ngton's Pharmaceutical Sciences

(Maack Publishing Co., Easton, PA). A therapeutically

effective dose refers to that anmount of active

i ngredient, which aneliorates the synptons or

condition. Therapeutic efficacy and toxicity, e.g.

EDso and LD50, may be determged by standard

phar macol ogi cal procedures in cell cultures or

exper i ment alln &si geaie . of e ingHiee thatdm “Frsingale govers treatment,

t her apreayeritien, apnebhylexisi er alfeyidion sand|the fave “HibRapel pASYArS dinesses,

i ndex disaabesrdigortives @ gordiiens celdiag to thediseass imauesi®®/ EDS0.

Phar maceut i Gaé prefenstipatiatonosgterepldiedzictording td the igeention are those

t her apsitidiaBove.ndexes are preferred. The dose

adm ni st er edt igbtSdresoit cordnipheed lirat Sadbef dokdgy rangesusd ed tof 100

t he agfiligranifpit10a600 neifyrahist dady) a6d eégagally r8di1v0 diilglamb elailyg

t r eat efdpenaént V3! Lsuﬁspﬂohethé' Q@bdce ndbe o@damnmisﬁdﬁbr_ﬁt fol@,in  which

dosage;ghRls@teaNie s Bward RflcH e adnfisidtbiion ALEebE] the Rlkect

the eXVolved éf‘lgﬁégﬁd% & 1efsufRriheRed) Snd¥GineF & fedrel¥ and

the pr&ﬁéﬂb&chgﬂﬁgph IR oARlcHBkarlPSage depend on the

nature and S’Ae gféctl ;ulttcg'l Qlarf‘aﬁ'ﬂﬁs?an&@'l%g)btaﬁ'léc?@cta%qsagélgg

g i&b% 19515 €y Eg/kg 8 TRQM&%HIWQ B8k

vari e L}{ I ondq 0 mt\;// %o %eq r%d a%%eg ? Pc?’:'; ogy (ﬂ)[l to

he

circu ne kﬂf\'d toéh an, esired
t her ag%ug T9&F e o av\cftfi\'veroa Rl ’ésent ly

contenpl ated that phar rmce%}“ﬁ@j corrposi tions

cont ai ni ng of from about O qbout 500 ng of active
i ngredi ent per individual dose, preferably of from
about 1 to dbBifrerigs frgher fiyskatedyiiareiragriioghe Plogig oEBpeR
1 to adfishere 1e)inippded fprba inapy way fiTiing odte seop@er)5émenfiqn as dlaimed.
treatments. The active ingredient may be adm ni stered
i n oneExgmpletveral doses per day. A satisfactory

r esul tPreparatory Exawplet ai n i nst ances, be obtai ned at a
dosage as | oW esctiOnsl invalyinggair .sensitieen cbadentpg bk intqpmetiate¥ heere
upper perfermtd wilertinlreget @sdig enhydagug eohiests.pr esent | y
considered to be about 10 ng/kg i.v. and 100 ny/ kg

p. 0. Prebiefbie@ios2riesandrde fiftdfedaiadihoddnd gg/ kg to
about 10 ny/d4s@5 dq300immél) of BdEhubIldAEAeapBsthioddeGVak GisdoRed in 75
about LQP waEY, ke 1H @ Buon of MatoRREhe ldrddRBiRRY6.ATH 36 mmol)
di azabj.g Y)ﬁde;N@-r M0 @@rgl 368 Himé Rafdadd Hhe MRSERs stirred at 70°C
| nvent4,0npQf. %hé’r@fhédﬁ‘@o%) wi GQRbILdA i€ thh GRER Sy WRAHIAUO bR,
and t h?t!é)grgtgg eclrg}étgg \Hér ff@ére& I%ﬁd tc!ar@ﬁl‘ynﬁﬁ&i Q’Ee %b{alﬁ&g%rugg 3-
al ! men% |nu?lldone oxuan glpgr O 6 %\”aghs(‘éd g\%f’?‘ef %Q%{eb%ﬂhéalnw{géslwnﬂ&lt

H'E)h r QuUritic tlon res OnSI ve he act1 on Of!
AChR qur's r%%ﬁfgaphpgﬁ agl (% a Q/v%g thegtgde tol %IOQ{;'tang crude 3-
d8 po

d
P P Shipelong e (10 Sneg A%gs PaRIor e PigdsAcish MR, “fﬁ*e&?f

of a l ‘ia\()lq,]fg %&]I'I‘IIHL&FS The mixture was cooled to room temperature, and 50 ml
water was added. The mass was carefully homogenised, the mixture was poured |nto
of ice (100 g). The mixture was made alkaline (pH 12) by adding sodium hydroxide.



body, including a human, which di sease, disorder or
condition is responsive to nodulation of cholinergic
woeoEmrerss, and whi ch met hod conpri ses adm ni SPETIERZOU050079
such a living ani mal body, including a human, in need
t hereof an effective anount of a diazabicyclic aryl
derivative of the invention. WO 2004/ 076453
PCT/ EP2004/ 050079 21 In the context of this invention
the term"treatnent” covers treatnent, prevention,
prophyl axis or alleviation, and the term "di sease"
covers illnesses, diseases, disorders and conditions
related to the disease in question. The preferred
i ndi cations contenpl ated accogding to the invention
are those stated above. It is at present contenpl ated
t hat Sihe mibreovas easteagied widheplegofosp € 040P Mo TheCRytAct was dried over
mi | | i gedrs suibbate gnd teGols@mOwasireniavesiungdas rediged gressepd
especi al | y 3@idicdBe mixture ofj tha podudtsit 4ydiazabigegiatdddrenangdsone and
usual 1gberatidy@o[2X 2Jednamdde vfs 18.02rD (B8%). IThe mixture df dsomers was
whi ch cn@@indend irah 80 rRIChf dibXase tb pielld ¢.aldiagabictcoiBearhowmdni-3sdne (81 g;
admi ni s ahd Sventrod ifitrete Waddistiidaeffsiakl @eimatobranhy (Wt chcadnd)
t he bagike veia@iyhvedk 1,8 08zabRjoBCI2INbMAlMed,91532%).f ur t her
the preference and experience of the physician or

vet er i f)abibARcvkiBi3 8 BRbBRe [JMeaddemf @63 M¥11L8501 t can, in
certalimteh%{a@@mundpe obtai ned at a dosage as | ow as

0. 005 M7 KG 4l 4-¥araflBo@2 O ,Jmé's.s’e @,19 75@%%9%5 d.sganea in

of t hete Fjag d{?‘ ?an wrg {Iuﬁl a dmr}{ol) v@u@ d QJ
ng/ %mt?j /a(%:; tﬁe(react:é&mléturfclagvgg re hxgd %’lér cgoh%) egctlon
ab? t re t ;Eeg uir wa er (% m was a dr pw1s ure was

ny/ Kg

i 1 ust gﬁ% a'hwo Vﬁn PNS? I@Pg\f% 01{1 gne i rgte F% favawlor at redsj(ced essure.
ey L A e
the scBpe Bt vention as clained.” Exanple |
Preparatory Exanpl e Al I r eact ions involving air

sensi tRene-clREs * YAt es were perforned
under nitroders raﬁere |°h3 Hﬂ'h%/@faﬁl@é 0% P34 e, and THF (250 ml) was
4- Di azaibedchmd[sRpropyiamise {1 8- GIf nfol: M eeiiion i heptane / THF /
Conpoustype®ancB 3t g7CROTharmixiufe whs 3ir@di frud | odi aor°C. Solid
hydr ocdatbondicgige (1883 di Z280ha)exksisddep®nd ik mpfturevagsestirredaynd! the
t he sodatbbhdimidofasippok. Biatel Gomih eradiyddediolleivert hyahguepdsthydrogpjoric
236 nmarld) (380amonHB L@ Maydrofutn2és @Porgied. T8 mixtuel Was waiscted
added. withlaRthktidr (3210019, Bk cénibded ether pRHse wisGikirabtel @i aqueous
Then Na@lim (o (3Vas106lind ). v dglibolhghasd WisUdoBled Bl ica@sd
c0o0l edydgfiedith agRRAhkRAlore 28 (Ao SniVBME Thd ix@Feewhs @Riehcted
car ef Uldn\mdr ) £6¢bo nir ﬁ?he(bmwﬁr'leﬂ %ﬁllerq%é}s@ QrasdovaStktdaUgbib §¥9§'@4%

oxi e (appPX. 30 g) was used in the next step of the
synthesis wthout further purification.

Pol yph gﬂplag‘rl c acid (180 g) of was heated to 100C and
crude

‘4-Diaza-bicyclo[3.2.2]non-4-yl)-furan-2-yl-methanone hydrochloric acid salt
(Compound A1)
A mixture of 1,4-Diaza-bicyclo[3.2.2]nonane (0.50 g; 4.0 mmol), 2-furoyl
chloride (0.52 mg; 4.0 mmol), diisopropylethylamine (1.02 g; 7.8 mmol) and 1,2-
dimethoxyethane (25 mil) was stirred at room-temperatue over night. The product
precipitated as hydrochloric acid salt and was filtered and washed with 1,2-
dimethoxyethane (5 ml). Yield 0.84 g (82%). Mp. 279-283°C.




qui nucl i done oxi nme (30 g) was added portionw se. The

reaction mxture was heated at 130C for 20 m nutes.
wOoheo4rore4ssir e was cool ed to room tenperature, ardTAE®2004/050079

of water was added. The nmass was careful ly

honogeni sed, the m xture was poured into of ice (100

g). The m xture was made al kaline (pH 12) by addi ng

sodi um hydr oxi de. WD 2004/ 076453 PCT/ EP2004/ 050079 22

The m xture was extracted with chloroform (2 x 400

m ). The extract was dried over sodium sul phate and

the sol vent was renoved under reduced pressure. Yield

of the m xture of the products

1, 4-di azabi cycl o[ 3. 2. 2] nonan- gz one and

1, 3-di azabi cycl o[ 3. 2. 2] nonan- 4-one was 19.02 g (68%.

The n1xture of |soners was cr stalglzed fron180 n1 of

(5.12 g;_mmﬂ&&n The solvent fron1f|Itrate mas

di still ed of The tifd @sbouchwasmedregd agsbrying iniMethodh 8.dtomrdebromoed
t he r ewiogeblorgaMetrod BYlusidg oh digaivpyistiylagingd. ARuéd]sspniam hytiFaside
( 8. 919(18 2f1M) lasdddad.ana hixeyoba feBragie? ditharraremétane A0 mi).
Chem 99datedtapid3chlsilida gé) ith (dicmbrerhdifadeé, aethaod BID tdnel Jammonia
1, 4- Di @g:a0)gyeliRlife cdmgdun@madicodesdbiding Salthids Ghitaine6 byadakion of
was di §ginyi@bhed dhd ricBhd il OfoY ) adturdt&@Owitkl flmarik iadid. WIp. 192.7-
al um nidggmpdiydri de 2.28 g (60 mvl) was added to the
solution and the reaction m xture was refluxed for 36

hours. Afgigh. b:%Blla'z%or'i DNE-£ 8RE AR B-y1-BinshdAE Ryl RnidR QA st
terrper%i%ﬂ [ € @ (2.3 M) was added dr opw se and the

m xtur as T o titl cheor ecgjund -\IA-};§ gare\éeagct,orr}ﬁ@% M@tﬂ&vﬁ qroIn rm'o-z-

the filtra
b bbb F‘éf’a"p\‘ha{‘: "up i 5‘*%6-25
mBar, |

mxtur%@e%‘?%%?ﬁa‘ﬁﬁuran (51 O ©0.347 mol) and
(250 m msTheéHdéH”WWT%W%ﬂrePaé%’ PSR Met c("1§1f'r°|’f‘l 5 -(4-
0. 382 phenyligR-Biegyly phiasie |(MetPFé’thn‘§'"P Aprgiisppropylethylamine. *Mp.
et hyl bé‘ﬁfeche) at -70C. The mi xture was stirred for 1

hour at -7OC Sol i d car bond| OXI de (100 3 g, 2.28 nol)

pethanone

i ' plie agjghs i (50 m ) was added
foll oned by mu@ewsmdwdzr oehpepare acgoilich (C38Ethed A fRMv) 5-(3-
The t etrif@koyeihgdhetyg2-fmays cléariag QVetioe ), ubing noridiisbpro@letvaigmine.
ext racwpcssswct h di ethylether (3 x 100 m). The
conbi ned et her phase was extracted w th aqueous
sodi umyskAxic@e[3e31n¥n-400s-flchiodeny) Fiteh-Aaue@sBHNAS E
was  CORJiREhIMB adidBit waﬁlpouﬁ&ml fied with aqueous
hydr ochl ori CTF@Cﬂtlg rJr[Q)anMNas Q%ed J&&dlﬁg ¥ob MERodMA Strom 5
Xt r ach il ondyf-Biky Ih&ron&é% (meé mu;.%g ;%]%usgprggﬂe{ﬁ?gmﬁé

pnase I z?m‘”a

4-Di az
hydr oc

4 r an- %vl%ethanone f%grog;\%nc

acid salt (Compound

The title compound was prepared according to Method A from 5-(2-
nitrophenyl}-2-furoyl chloride (Method B), using no diisopropylethylamine. Mp. 216.3-
219.9°C.




A mxture of 1,4-D aza-bicyclo[3.2.2]nonane (0.50 g;

4.0 mmol ), 2-furoyl chloride (0.52 ng; 4.0 nmmol),
wdi2oegespyl et hyl amine (1.02 g; 7.9 nmol) and BCRAP2004/050079

di met hoxyet hane (25 m) was stirred at roomtenperatue

over night. The product precipitated as hydrochloric

acid salt and was filtered and washed with 1, 2-

di met hoxyethane (5 m). Yield 0.84 g (82%. M.

279-283C. WD 2004/ 076453 PCT/ EP2004/ 050079 23 (1

4-Di aza- bi cycl or3. 2. 21non- 4-yl ) - 5- br ono-f uran- 2-yl -

hanone fumaric acid salt (Conmpound A2) The title

conmpound was prepared according to Method A, from

5- brono-2- furoyl chloride (Msjhod B) using no

di i sopropyl et hyl am ne. Aqueous sodi um hydroxide (10

mM; 1 Ma-naa-bREded.o;nbhleyilb-t ditfoBhen@Siugd-jlatthesbnivhyididchloric
di chl op iRl fRREoubdBag 10 nl).  Chromat ography on silica
gel with di %eotﬁuem%sﬁm@wa kb&sbogccare.ﬁg &P Metho AR 8-(3-
(89: 10n.{+aph IY§f Jgﬁ%ﬁohaé m&mpua@ ﬂ&p%ﬂ’]&f@%ﬂgg%ﬁgm-

sal t % a| ne y addition of et her and
nmet ha m xture (9:1) saturated vvlth furrarlc aci d.

-Dia 1-%i Y 2. 20 M)~ ) enzofi an-2- I-meth noneh drgchlgric

Ofe 1 sal t
title conp oumﬁ’ "'Wa‘?mﬁ }ﬁ?@&?pﬁrﬁ%ﬁf’?ﬂ ?ﬁ;ﬁf}h% WB‘& ')A?t -2
1 om 5oRPER Shloriqe (MeH)3d ). piag Rofiisopropefiyamiag: My 4 ﬁ@d fo
dllsoprop Iethylan1ne 242 6 251 OC
(1 4-D DY ef12 Jo[3c; :vve,.v_ e hydroehlonie AGKS f) f
ur an- Zﬁ¥ﬂmﬁeibEMOne hydrochlorlc aci d salt (Cbnpound
A4) The tit| Eedidnpronenid wasserenaesd arcewfing éod\iathed Adgrom$-oxazoloyl
Met hod chiorifle ieihsd ) Ausinging diiggptoeyisitiylamihe. fMipr gD Cddecemn.)d e
(Met hod B), u3|ng no dllsopropylethylanlne Mo.

[1| 0 S P ]

uoroneL_ib@h_@ym ) - furan 2- yI nethanone hydrochlorlc
acid salt (Cowmpaiencbnpbynd T brepdredt cormiad) g MomSd A from 2-
pr epar 8shzeG6PEHbrifMbRod i L UBiagindAiifdb@RYicTnylamine. Mp. 264°C.
trifluoronethyl phenyl)-2-furoyl chloride (Method B)

usi ng ch-[ﬁéﬂaa%@ [6) n%ﬁ-h— -Q-meﬂ -ffuranmﬂ-mgt%or%qurochloric acid

(1, 4- Diazés b,ng\g 1non-4-vl)-5-(4-chl orophenyl) -
furan- 2-yT- ounl?wzlé BELART h&roﬁaﬁltodMeﬁr%htA ol R4

L hod R} °?"8f%e %@gﬁpﬁ?@?‘%d CABICA B e,

(Zg/gt 2? i BB] ICVC o% Zrb?norqltl-lv§ 9 Q BBW %ran)él-vﬁmetpanonel}@manc acid salt
1, 4- I 3.2.21 2 h f
o zcg Zégéneisfi %%ﬂ%%éwpwywa%??paw% cobiig  iglpd A RRDEE ik

A7) 2¥uroyl chloride (Method B), using no diisopropylethylamine. Mp. 250. -254 3°C

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(2-chloro-5-trifluoromethylphenyl)-furan-2-yl-
methanone hydrochloric acid salt {Compound A14)

The title compound was prepared according to Method A from 5-(2-chloro-
5-trifluoromethylphenyl)-2-furoyl chloride (Method B), using no diisopropylethylamine.
Mp. 201°C.




The title conpound was prepared according to Method A

from5-(2- nitrophenyl)-2-furoyl chloride (Method B),
waag7ews3di | sopropyl et hyl am ne. M. 216. 3- 219COEP2000050079

2004/ 076453 PCT/ EP2004/ 050079 24

(1, 4-D aza-bi cycl of 3. 2. 21non-4-yl )-5-(3-ni trophenyl)-f

uran- 2-vl - net hanone hydrochloric acid salt (Conpound

A8) The title conmpound was prepared according to

Met hod A from 5-(3- nitrophenyl)-2-furoyl chloride

(Method B), using no diisopropylethylamne. M. 224-

230C.

(1, 4-Di aza- bi cycl o] 3. 2. 21non- 4-yl ) - 8- met hoxy- benzof ura

n- 2-yi - met hanone hydrochl ori cges acid salt (Conpound A9)

The tltle.conpoynd mas preoaﬂed acqordung to N@thod A

(1, 4-Di aza- bTheWFI @lfﬂ@uad @qﬁmmnarngﬂpgrdlwgweﬂwgmw Critota
none hyelnpbénlyipPFueyia chilaide @Viathod (Rlo pgrmurnd disamopyigthdanpine. [Mp.
conpoutedeanas prepared according to Method A from

5- oxazol oyl chloride (Method B), using no

di i sopnemEzebitibmZiohen-4-NB-methERezdidacairethanone hydrochloric
(1, 4- Dicizar BbraptahdX(18) 2. 21non- 4-yl ) - benzof ur an- 2-yl -
hanone hydr ogBki@ dofpafd FasSidphred bdcEraTRPMEHOE A Idm BlaRthyl-2-
title GAMRNHINRIMERRRBRLE BaressHyR8yidRndViRb.RegloAR-d.r om
2- benzofuroyl chloride (Method B), using no

diiso p'nl QRNJZ?B Q/Y;Jol% @2{&%-4-{}@5-0@@4@3 4-oxad|azoI-2—v|-methanone

(1,4- Hlva%aﬂo%!} QCJ lcdmpourd K9~ 4- Y1) - 3- methyT - furan- 2-yl

- met han € Ny dh m wa& rg; are%aJcct, ro(n
tltl e ‘F P—Exahl ?zol-yya SboEle}%orndedéhl Ctolplsclga Elggfkj/g)iletééfmmg l\;m
d| | sop 88§y? Gt hyl am ne. M. 225.8-227.2C.

(1, 4- D|1aza bi cycl o( 3. 2, 21nc:)in-,4-l [)-4, 5d| brom) furan 2
! .:-J';i'- =1

vl - za-hicviclgl3 2 2Ingn-d-yl)-

4, 5-di br ono- Th2 “F"UF‘EWH°“’E’h‘1"%rRr?Pére? l?é‘t"ﬁ’tﬁ@l "‘Bj‘”e‘h%f‘rf@"h%(?' 5
dii sop‘i"‘éﬁ‘f?ﬂp'@tnw}‘fa'ﬁf'ﬁ'éaqum chingde. gisipg gro3diisogropylethylamine.  Mp.
4- Di az®4tt cycl ol ' 3. 2. 21non-4-yl )-5-(2-chloro-5-trifluo
ronethylphenyl) furan 2 yI nethanone hydrochlorlc

4¢Dia O 2InA s pthy ghhyl]-furan-2-

pr epar thetharcos It} i shih(@dmpbufid AJE) 5 (2 chloro-
5-trifluor onmbhylb mbxamahc) wids totepangd actrbiay icd Blethdde & Fedh B)5:
usi Ng @BluddéneSPI-G Pl )elidhgthgruraez-carddpyl  2C:hlofide, WOusing  no
2004/ Odiedpadyidttylirine A 47620079 25

(1.4-Diaza-bicyclo[3.2.2Inon-4-yl)-3-bromo-furan-2-yl-methanone fumaric acid salt
(Compound A20)

The title compound was prepared according to Method A, from 3-bromo-2-
furoyl chloride (Method B from 3-bromo-2-furoic acid) using no diisopropylethylamine.
Mp. 157.4-159.9°C.




(1

4- Di aza- bi cycl of 3. 2. 21non-4-yl )-5-(2-ni tro-4-net hyl phe
waypho4jo7é438 an- 2- yl - met hanone hydrochl ori ¢ aci dPeaiEP2004/050079

(Conpound Al5) The title conpound was prepared

according to Method A from 5-(2-nitro-4-

nmet hyl phenyl ) - 2-furoyl chloride (Method B), using no

di i sopropyl et hyl am ne. M. 199C (1

4- Di aza- bi cycl of 3. 2. 21non- 4-Y) - 3- et hyl - benzof uran- 2-y

| - met hanone hydrochloric acid salt (Conmpound Al16) The

title conpound was prepared according to Method A from

3-met hyl - 2- benzofuroyl chloride (Method B), using no

di i sopropyl et hyl am ne. Mp. 2665 276C.

(1,4 D| aza b| cycl o(3. 2. 2I non ff-yl)];US phlenyl 1,3, 4 oxad

A17) Tﬁfﬁm&’&&i&mound was prepared according to
Met hod A fr ofveSitlenserngplind was prepared according to Method A, from 5-(2-

1, 3, 4- pheaykitrambi2-TRarpigrtid ehjdrides Mp.d6§- #6868 or i de, usi ng no
di i sopropyl et hyl am ne. M. 280-290C
(1, 4- Dvera-Bbi cycl of 3. 2. 21non-4-yl ) -5-(3, 5-di chl orophen
oXYy) - f a:Bae-2aitic-a08 (Iitermedige cohpalih@)chl ori ¢ aci d salt
( Conpound Al#k)a ikire lof $-bemé IFgAQSITCY; 0BS7 PdIEMAITAE (250 ml) was
accor dadagd ftuntdidoprashiatidk [(BMnf-d 382 Brol; 2 M solution in heptane / THF /
di chl ogRymReRBRY Yak - FHEARNL nh@ird QBY |stifeld | BF i10Rbur WS I-Ft8c. NSbiid
dii SODWVAI&BQWO@Q’EI’@ZB rMﬂ) wasla%éeg and the mixture was stirred until the
(1 4- Di-AgRndME WA B Wite %@m@wés a\ﬁbc)ea f%nc(w'éa sJJquéJuyam%w
% d (géﬁl r)ﬂ ﬁl\ﬁ}' %t’%-‘){) drof éﬁrv@Q r¥ d. E %ms extracted
ydroc |hQ£ h Ietﬂ&lg ‘ﬁ)@ )'i glhcé“]i X1 éceld |th ueous
COﬂ'pO o |um %r x1d x 1 0%19 hﬁ ue% ¥vas cool(a %}1 ice land
WI rc amd 0§ ﬁp

(t rifl an{r ey Jeous %dgoc@ a am xf%re s e%ragted

%|/_|76%h| o¥h € e" (3 Q%Onnq) he comi)med GR se was vaporated Yield 36 g (54%).

(1, 4- lj\"'%tz'ig;ﬁo?cycl of 3. 2. 21non- 4-yl ) - 3- br ono- f ur an- 2-yI -
rret hanone f umari c aC| d sal t (Co pound A20) The title
PePes HIeEergMRARod A, from
3- br ono- 2- 'Iﬂma Eﬂﬂ co@muaq, \ivaasé)re@ e PYGRTieD § pisive of 5- ~(4~-nitrophenyl)-
3- br on¥upicfag ¢i-&a: 43ineModed hignhenladite §® pY Gpipllustiangl havrs. e
Mp. 15Tixigre 18HevaQratad@NP FoVAYREY 3Eh POTHrEPR0eHH. IBGO7 ghlorigd
(1, 4- Dvazzgedhyiiteoptfintierpudiictbnon- 4- yl ) - 5- phenyl et hynyl - f ur
an- 2-yl -met hanone fumaric acid salt (Conpound A21)
The tiRétemdconpound was prepared according to Method A,
f r om 5S¢ @Diazpbiemanb.einyiari)s-@-amisbhami)-urded-yikmethdnotd fahearic
Mp. 16&id3ail@8medind diet hod B 3- Bronp- 2-furoic acid
(I nternedi atemmxREPa l(ﬂd-)iiaza-bicyclo[3.2.2]non-4-yl)-5-(4-nitrophenyl)-furan-2-y|—
methanone (0.70 g; 1.8 mmol), palladium on carbon (400 mg; 5%) and ethanol (30 ml)
was stirred under hydrogen for 24 hours. The mixture was filtered through celite and
evaporated. Yield 0.44 g (74%). The corresponding salt was obtained by addition of a
diethyl ether and methanol mixture (9:1) saturated with fumaric acid. Mp. 227.8°C.

(1,4-Diaza-bicyclo[3.2.2Inon-4-yl)-5-(2-aminophenyl)-furan-2-yl-methanone fumaric
acid salt (Compound C2)

The title compound was prepared according to Method C from (1,4-diaza-
bicyclo[3.2.2]non-4-yl)-5-(2-nitrophenyl)-furan-2-yl-methanone. Mp. 201.1-207.3°C.




To a m xture of 3-brono furan (51.0 g; 0.347 nol) and

THE (250 m) was added lithiundiisopropylamde (191
wal200407882 nol ; 2 M solution in heptane / THE PCT/EP2004/050079

et hyl benzene) at -70C. The mi xture was stirred for 1

hour at -70C. Solid carbondioxide (100.3 g; 2.28 nol)

was added and the m xture was stirred until the

car bondi oxi de was gone. Water (50 nl) was addded

foll owed by aqueous hydrochloric acid (380 m; 2M.

The tetrahydrofuran was evaporated. The m xture was

extracted wth diethylether (3 x 100 m). The

conmbi ned et her phase was extracted w th aqueous

sodi um hydroxide (3 x 100 m ; 22M . The aqueous phase

was cool ed on |ce and aci d|f| ed Wi th aqueous
hydr oc#d¥a a-bigyelo(d.2 BA-y}-5-(3 apyppphenyhfuraa-2.yl-methangpe fumaric

extracm—wftw_&%r (3 X 100 m ). The conbi ned et her

phase was eVEp diteagompound/ives riers&d gecorgingdo, Methop C frompd1.4rdiaza-

5- ( 4- nbityelelp B&ingr-4-W)25-(B-nireppbnyt-fraprZwteetiidnpneckprd 81 9 168.2°C.

Conpound) The ti tI e corrpound was pr epar ed by stl rri ng
)i ; A D ! btha)

4.3 mﬁ!@ﬁaﬁwﬂﬂmm_.@ﬂl orlde (10 n1) at reflux for 2
hours. The Thejteompead wanrigrared aesdrdantd Meathod Clomr (ht-didza-
Wi t h alrdyyiclB.8 elsortdafe@reitro-Fmethglphieal) dindned-il-chethanpags Mp.s1@gfC.
wi thout further purification. Method C

(1, 4- me,@agou cylcl of3 2. 21non 4 yI) 5 g4 am nophenyl) f

m xt ure

(1, 4- d| aza- b‘rce‘gfcﬂc'ef'@w@dijﬁ%ﬂgzﬂ Sypmal)solyed indighlogmRiaeg|(3 mip
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The ti M@é&ﬁ@%@r epar ed accor d| ng to l\/let hod C
from (1, 4-di Hog ditle compound was prepared according to Method D from (1,4-diaza-
bi cycl tfy8ol2.2 Zhened)b-@Hainingphérgl-firani2obhesapbre- fThe saacrgpgndingn
et hanosat wadpiaire® by ddd@@i/of 3 GiethWBth2O:d reTi@bbBixture (9:1) saturated
PCT/ EP&(0uid0S6:079p. 128/-185.0°C.
(1, 4-Di aza- bi cvcl of 3. 2. 21non- 4- yI ) 5 (13 am nophenyl )-f
ur an- 21 ":s;’n_ I3 ~5_‘;'_ - "aC p3 op fura y )
The t i iingricagiheal {Capoouad DX anar ed according to Nethod C
from ( 1, 4-di Tos dile compound was prepared according to Method D from (1,4-diaza-
bi cycl #¢ygold-2 2penchw)A:(Fepinspheny)-franr2ypRethappie. e snquespgpdingn
et hanota wapppiaing@ y Sidiliggof 2 @iethy! ether and methanol mixture (9:1) saturated
(1, 4- DvitvAanai¢ TgcWpRB°C.. 21non- 4-yl ) - 5- (2- am no- 4- et hyl

-furan- 2- yI rret hanone furrarlc aC|d sal t
{4-15-(1 A-Dia lo l-phenvi}-propionamide

accordﬁ&@—?é—?@%@—b from (1,4-dia
The title compound was prepared accordlng to Method D from (1,4-diaza-

bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone. Mp. 264°C.



bi cycl o[ 3. 2. 2] non-4-yl)-5-(2-nitro-4-nethyl phenyl)-fur
an- 2-yl - net hanone. Mo. 179C. Method D
WO 2004/0D6482 a- bi cycl o[ 3. 2. 21non- 4-yl ) - 5- (4- acet y PAWERZPNBO50079

nyl ) - furan-2-yl - net hanone (Conpound D1) Acetic acid

anhydride (133 ng; 1.3 nmol) solved in dichloronethane

(2 M) was added dropwi se to a m xture of

(1, 4-di aza- bi cycl o[ 3. 2. 2] non-4-yl)-5-(4-

am nophenyl ) - furan-2-yl - met hanone and di chl or onet hane

(10 m) at room tenperature. The m xture was all owed

to stir for 4 hours. Agqueous sodium hydroxide (20 m;

1M was added foll owed by extraction with

di chl oronethane (3 x 20 m). Jhe crude m xture was

purifled b S|I|ca P%Q chronatogrqohy, %S|ng a n1xture
Fed as the free base.
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nyI) fanhydridePMy: R19¥e8t hanone fumaric acid salt (Corrpound
D2) The t| tle corrpound was prepared accordin
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sat ur anbdrideye-B2¥Gmari ¢ acid. Mp. 178.9-185. 0C
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r an- 2-gpfomaiogrenty. ysingr @ it el diehlorgmeghandy i grethembApbusd 1%
D4) Threetitang! Iaeelmmﬁmwuwass ipnlatad a6 thel repchaen: died g0 mg (3%)- Mp.
Met hodisBGErom (1, 4- di aza-
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et hano¥é-5-fg- 2 2150
28 N-{f mark a| salt Com oun
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The title compoun was prepareg cc\é%mg %eMetrl\c/)Q ‘E from (?4 diaza-

f4-f
4- Di az%\‘?yﬁ?[@%rmy')zs G PRBARANY HrEZEBAVAS Y ur an- 2-vI | - p
heny! }diseppBiietpagine deea ) pphieriod S (19809 MPcoitfbund  D6)

(1,4-Diaza-bicyclo[3.2.2]non-4-y)-5-[4-(N,N-diphenylsulfonylamino)phenyl]-furan-2-yl-
methanone fumaric acid salt (Compound E4)

The title compound was prepared according to Method E from (1,4-diaza-
bicyclo[3.2.2Jnon-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone,
diisopropylethylamine (2 eq.) and benzenesulfonyl chloride (1.5 eq.). Mp. 201-203°C.




The title conpound was prepared according to Method D
from (1, 4-di aza-
woi2e0a76453. 2. 2] non- 4-yl ) - 5- (4-am nophenyl) - f ur 2RQT/ZP§104/050079
et hanone and i sobutyric anhydride. M. 223C. Method E
(1 4-Di s za-bi cycl 013.2.21 n o n-4-y |)-5-f
4-(N, NNdi methyl sul fonyl) aminophen
v Il |-furan -2-yl - nmethanone free base (Conpound El)
A m xture of
(1, 4-di aza-bi cycl o[ 3. 2. 2] non-4-yl ) -5-(4-am nophenyl ) -f
uran-2- yl-nmethanone (0.5 g; 1.6 nmmol) and
di chl oronmet hane (5 m ), methanesul fonyl chloride
(2.12 g; 18.4 mmol ) and dichl gg onet hane (5 m) was
stirred at roon1tenperature for 15 hours. Aqueous
sodi um,hydroxi d
extr a%\llc}_é ro%agfa_cﬁ_%o;v?c

chenv} ?Fﬁmnad JCo X
m xtur e t| le cfon;aounﬁ was ;Iu = %ccordm rl?«%ﬁod%opga %’dlaza-

using a m or o
and 198", ﬁ@?%é '%FWQWFWW %?wa' B¢3"Was |solated
as thef P@@ab%‘r‘gf8°"y‘\°?"8’|'d8 Mg ( 3% Mp. 189C.
N-(4-f5-(1
4-Di azMﬁﬁﬁéiclofS 2 21nonane
henyl} _" ia _E . g 4 . dig '
title ﬁbmgwnhﬁﬂmas prepared accordlng to Met hod E from
( 1, 4- di aza- A mixture of (1,4-diaza-bicyclo[3.2.2]non-4-yl)- 5-(4-aminophenyl)-furan-2-
bi cycl Yin@gthanof¢ (9 -0711.§ minold ardAthaiformeatepide mj) [Wes Hlimedh ai-réfluy for Pn
et hanodeys. ahamiaigre waogvapattddoiquebss sofilim Gydeaxidy (20 b AMPR2E @ided
N- f 4- fofiowed by extraction with dichloromethane (3 x 20 ml). The crude mixiure was
4- Di azpuritddoy Glicaf g3l drodingramip @sidg £ abdaeroy Highidraietiane?:-mdtandd
heny! } pheara¥ fiethanblu¥Riuekt. Th6 ipfbdsclilvis i§ERRR WtireEBhse THi&d
title gonpesmdvmwass-grepared according to Method E from
(1, 4-di aza- bicyclo[3.2.2]non-4-yl)-5-(4-a m
nophenylasdd!r an- 2-yl - met hanone, dii sopropyl et hyl am ne
2 eq. 1,45 a-@ﬁ%w 21n%nl49| (dleam(n%plénﬁ%r;n-z-mmhgr%ﬁ&-
( 1,4- DLI’%&’;GG‘IRIIRMI%M IE llJUulld

ﬁeiﬁagonggl R?%'%%. Qat @g%“%t}ﬁ%& aid &“egha}{%(%ml)

4- carbonyl -furant2 vil-p

i3zas] | on-4-y -5-(4-

?gngodfrg'gmerﬁl? ura -Efmetaccor d-dzjzcglorome ;qul mi at e mixture

e}he solvent
noph aw?m ?wefim,sélh () 1 ours at ro mpera ure.
diis opv%}g}ﬂ YEE A3t h W% aqching s Grofishyasrieaiaindsty fiption- We
chlori 1.5 eq.). M. 201-203C. WD 2004/ 076453
PCT/ EP2004/ 050079 29 Cycl opr opanecar boxylic acid
f4-f5- Q&mﬁﬂﬁlaza blcvclof3 . 21nonane- 4- carbonyl) fura
n- 2-y . 0 -£lpgreneidccarhe : i1 o
The t|mmHLQQMﬁﬂyﬁummmsU#mepared accordlng to N@thod E
from (1, 4- di Azeixturlyiof Yelt-65-(34-Ria2}iayrio[d.2.9lngnae-4-dpstanyihfuran-2-
i nophewnydhpayilacrgamide (175 mge 0.AZRMoWY and dehbroopthaed o pwHs eimet
chl ori de70°bplododathéene (Blind (k78 mmol) solved in dichloromethane (5 ml) was
added. The mixture was allowed to stir at -70°C for 1 hour. The mixture was allowed to
reach room temperature and was evaporated and ftriturated with diethylether. Yield
0.15 g (62%). Mp. 230-246°C.




(1. 4-D aza-bi cycl of 3. 2. 21non-4-yi ) -5- (4-fornyl am nophe
nyl)-furan-2-yl -net hanone (Conpound FlI) A m xture of

WO 2p0d/0d6482 a- bi cycl o] 3. 2. 2] non- 4-yl ) - 5- (4- am nopOempkgo4/050079
uran-2- yl-nmethanone (0.50 g; 1.6 mml) and
ethylformate (30 m) was stirred at reflux for 9
days. The m xture was evaporated. Aqueous sodi um
hydroxide (20 mM; 1 M was added followed by
extraction with dichloromethane (3 x 20 nl). The crude
m xture was purified by silica gel chromatography,
using a m xture of dichloronethane : nethanol (9:1)
and 1% net hanol as eluent. The product was isolated as
the free base. Yield 0.29 g 4p3%. M. 236C. Method G
(1, 4-Di aza-bi cycl of 3. 2. 21non- 4-yl ) - 5- (4- am nophenyl ) -
ur an- Msiadiret hanone chI or omet hyI ium chI ori de saI t
(COITp [4e]5-(3 14y Didza i Anogan G PQE 2 poryig ’E
sol veo&mﬁg_dmmmﬂﬂnet hane (20 n1) was added dropvm se
to a m xt ur eA aofixture of N-{4-[5-(1,4-Diaza-bicyclo{3.2.2jnonane-4-carbonyl)-furan-2-
(1, 4- dinanénybaaylide (B752ng2 p.aTnmdel)y mjchibropetexybenzoic acid (165 mg;
am nophess yrhoo!)f and asthigrolyibthaie t(Hh af)ore sid o iredm-tenmeraetdhian @5
(10 mM pourt TRCcrudd @nixtiiteX vbl Bvapovated. atHrawvadrapty &i kilicafdar with
hour s @dniorfmeiid, hdihdhOUENE ceHc. srtRumat B91TDEN) Bhvd It titid lREmpound.

sol venyieqg Yol Mak. Teediced to a third and the solid .
pr oductlevvas n?ég%l ated by filtration. Mp. >300C Met hod

£ Ffi %?«Ht& éjegin AnlaRdPARAAsAA car bonyl ) -f u
r (a:g 2- yl ?e tp( o? the II%MIJIJS ldlnﬂmé |9\ghtg:ﬁ for binding fo
(|\|. { erpou St}t.)fypﬁ oglcg inic r%ceptors 1? an ar}ﬁ car g
ran- 2- y Tr 0)%{18 r tl ) |s(o rom ve i pldﬁe
di chl o?nalﬂeL?zﬁngﬁ Iﬁ:’nﬁtf} %uron neuro uscular
| odorre'f“??ﬁ’l‘i"e’e%’@’srrﬂhe(?)'t &%asrﬁra?fﬁm §%§?9\9@8 {Hyf-Bungarotoxine labels
di chl ofigstiig #rapighofin reqeptorfosmed-y e - sefyait ifafaep i fgin and
al | owete gugsoform jn thgmeuroneyseufapipncioroyr . The mi xture was
allowed to reach roomtenperature and was evapor at ed
and trTissyepierachtionn t h diethylether. Yield 0.15 g (62%.
Mp. 230- 246 reppticnd @ @7G@&3at PSTE-ERpb (U £OBE0TRY magWistar
Met hodrals (N50F256 §)bar¢ ombgdisad far il Eoparidein3!5 ml of 20 mM Hepes buffer
2. 21notataiing 1 @amiy Olagi| 4.8 iir KO- 12 il [MgSReand| 2}5-ralé CyClaiH de)
N- oxi desingCamicsaThrd<l Jhosdoganiset. UTI@ difsue suspension is subjected to
N- { 4- [ EenfriligdioDbeZaobk @yial 10[nBnutes2THeonpnetadt i€ disdzary bid thel
ran- 2- patbtlis widesayhide i3 GenttriaBiod at 47 b80x g8 1OmiAWEE inZohi lof fresh
m chl op@eeaNIRAZBIeCis Beh [@-s(sbERiclB;freshbufs BontEiidg D.o @R ESA

di chl opHEiRgbrdiral 1¥bue) 3M8 Ssed tdr bihdith s8dayd OOM t enper at ur e
for 15 hours. e crude m xture was evapor at ed.

Chr omaj, aphy on silica gel with dichloronethane,

met hanof ~and, Gonc,: s MY RbAugk R ahdadhéd ©3Y A of & sdilsbd dha 25

corrpounld f 3H-a-bungarotoxine (2 nM, final concentration) and mixed and incubated for 2
hours at 37°C. Non-specific binding is determined using (-)-nicotine (1 mM, final con-
centration). After incubation, the samples are added 5 ml of ice-cold Hepes buffer
containing 0.05% PEI and poured directly onto Whatman GF/C glass fibre filters (pre-
soaked in 0.1% PEI for at least 6 hours) under suction, and immediately washed with
2 x 5 ml ice-cold buffer.




Yield 180 ng (99% . M. 162C. Exanple 2 In vitro
I nhi bition of 3H a-Bungarotoxine Binding in Rat Brain
wonodwhwessexanpl e the affinity of the conpoundsPOi/EPR®4/050079
invention for binding to a7-subtype of nicotinic
receptors is determ ned. a-Bungarotoxine is a peptide
isolated fromthe venom of the El api dae snake
Bungarus nulticinctus. It has high affinity for
neuronal and neuronuscul ar nicotinic receptors, where
it acts as a potent antagoni st. 3H a- Bungar ot oxi ne
| abel s nicotinic acetylcholine receptors forned by
the a7 subunit isoformfound in brain and the a,
isoformin the neuronuscul ar gunction. Tissue
preparation Preparations are perforned at 0-4C.
Cer ebral corThe@aeurt phigtieagiviy gy e difters jsetermined dy Zgyerjipnal
ar e hoiepid exaindlatpnfegpnting Specifisneirding s 1galpffindisp  mpiays ngN{segsise
buf f erbindpgnt ai ning 118 MM NaCl, 4.8 nM KCl, 1.2 nmM
MySO4 and 2.Thetdst \@€lisZivepas an. 169 (theusngpgtragion dikhe rtegt Shiostangex
hono gewtichéthibitskhespedife indingsall $enmpaetoxingy 0%k ect ed to
cent ri f ugat i ™a reatits 2fhd3& Ekpiiringnih Gre pibBenied MU 1 beldwe
supernatant is discarded and the pellet is washed
tw ce hyeaentrifugation at 27,000 x g for 10 m nutes

in 20 Akibitdh of H&HingdRihheBinaignd the final pellet is
then re-suspended 1 n fresh buffer containing 0.01% BSA

(35 m per g of origiMatddoamt'®) #d Used for binding
assays. Assay Aliquots ongoo pl h)honogenate are
added to 25 pl of tesf{—sotytiorn agg425 pl of

3H a- bungar ot oxi ne (2 mM—finat b%% entration) and

m xed and i ncubated f¢r Zgahours %&m37c. Non- specific
bi ndi ng i s determ ned pusig—{—)-—nreotHne (1 nM- fina
con- centration). AftaLJAE&ﬂRnléﬁﬂﬂLhe sanpl es are
added 5 m of ice-cold Hepes buffer containing 0.05%
PEI and poured directly onto Whatman G-/ C gl ass fibre
filters (pre- soaked in 0.1% PEI for at |east 6 hours)
under suction, and i mredi ately washed with 2 x 5 m
ice-cold buffer. WO 2004/ 076453 PCT/ EP2004/ 050079 31
The anmount of radioactivity on the filters is

determ ned by conventional Iliquid scintillation
counting. Specific binding is total binding mnus
non-specific binding. The test value is given as an
| C50 (the concentration of the test substance which
inhibits the specific binding of 3H a-bungarotoxin by
50%9 . The results of these experinents are presented
in Table I below. Table 1 Inhibition of

3H a- Bungar ot oxi ne Bi ndi ng




Conpound 1C50 No. M Al 0.54 A5 0.051 C3 0.080 F1
0. 017 WD 2004/ 076453 PCT/ EP2004/ 050079 32 CLAIMS 1
wa 20i4azed38cycl i c aryl derivative represented byCE@Pnokaso07o
I R\ O /,(CH), N any of its enantioners or any
m xture of its enantioners, or a prodrug, or a
phar maceuti cal | y-acceptabl e addition salt thereof,
wherein nis 1, 2 or 3; and X and Y, independently of
one another, represents CR2, CR3 and/or N, wherein R2
and R3, independently of one another, represent
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl -al kyl
hydr oxy, al koxy, cycl oal koxy, cyanoal kyl, hal o,
hal oal kyl , hal oal koxy, cyanog am no, nitro, aryl,
aryloxg, aryl -al kyl, heteroaryl and/or heteroaryl oxy,
whi ch S¥AS “aryl oxy, aryl-alkyl, heteroaryl and
het eroaryl oxy may optionally be substituted one or
two tines withdaedbioyclidra desibatyd repreaghteritvidostydlal cy ano,
amino, nitro and/or a group af tRe formila R CONH,
wherein R represents hydrogen| or alkyl; and R

represents hydrogen, alkyl, 21 oal kyl ,
cycl oal kyl - al kyl , hydroxy, koxy, cy@®l oal koxy,
cyanoal kyl, hal o, hal oglky%, “bal oal koxy, cyano, am no,

nitro, aryl or heteroafyl’ >which aryl or heteroaryl

may optionally be subst ted one or two tines with

al kyl, hal o, any htifs@eantigpiers cabrivavixure bfats erahliaoess, or @ prdg, or a

am no, pmaimtacaticifyekceaptable gaddionpsaty fhetebfeweinmul a R CONH-,

R SO2NH or (R S02)2N-, wherein R represents

hydr ogen, alkiyh,2cexahdal kyl , hal oal kyl, al kenyl,

phenyl or benzyl; or a group of fornula aryl-al kyl -,

aryl - Z- (al kyk hig v, iffeYdndéatifcor, onb &héticd arbprsentd €RBIIRY bnder of;

het er oeydir R5Ghd R WhEIpEHdBNtIN df on®) #Abinek; reBREent hydrogen, alkyl,

r epr esgRbsikyl cRloalifi-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalkyl,
haloalkoxy, cyano, amino, nitro, aryl, aryloxy, aryl-alkyl, heteroaryl and/or
heteroaryloxy, which aryl, aryloxy, aryl-alkyl, heteroaryl and heteroaryloxy may
optionally be substituted one or two times with halo, haloalkyl, haloalkoxy, cyano,
amino, nitro and/or a group of the formula R’'CONH-, whersin R’ represents hydrogen
or alkyl; and

R represents
hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy,
cyanoalky!, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl or heteroaryl, which
aryl or heteroaryl may optionally be substituted one or two times with alkyl, halo,
haloalkyl, alkoxy, halocalkoxy, cyano, amino, nitro and/or a group of the formula
R’CONH-, R'SOzNH- or (R'SO,),N-, wherein R’ represents hydrogen, alkyl, cycloalkyl,
haloalkyl, alkenyl, phenyl or benzyl; or
a group of formula aryl-alkyl-, aryl-Z-(alkyl)n-, aryl-C=C-, heteroaryl-
Z-(alkyl)n- or heteroaryl-C=C-, wherein
mis0or1; and
Z represents O or S;
and wherein the aryl and heteroaryl may optionally be substituted one
or two times with alkyl, halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, cyano,
amino, nitro and/or a group of the formula R'CONH-, R'SO,NH- or
(R'SO.).N-, wherein R’ represents hydrogen or alkyl; or



and wherein the aryl and heteroaryl may optionally be
substituted one or two tines with alkyl, halo,

woaabaarésgs, hydroxy, al koxy, hal oal koxy, cyanoPCTARR208/050079

nitro and/or a group of the fornula R CONH-, R SO02NH
or (R S02)2N-, wherein R represents hydrogen or

al kyl ; or WD 2004/ 076453 PCT/ EP2004/ 050079 33 R1 and
R2, or Rl and R3, together with the carbon atons to
whi ch they are bound, forma benzo-fused aromatic
carbocyclic ring, which benzo-fused aromatic
carbocyclic ring may optionally be substituted one or

two tines with al kyl, cycloal kyl, cycloal kyl -al kyl,
hydr oxy, al koxy, cycl oal koxy, 3§yanoal kyl, halo,
hal oal kyl, hal oal koxy, cyano, am no, nitro and/or a

group of theR 1t RuPR Rnditinjgoetier iy thy Gertrn atpiapio abighhthey are
hydr og@ndy forg |aKienzo-fgsed Fiqpatigi °&?8‘E¥F"6y'6$ j hich, pgrizo-isedcarematie
1, whetegiopyclicriing may]optignalyrbe Jubstiutedene of iweimpd \eilhclylccyalpayt,
der i vawrloakylsfikyiehycions allme cyfioatibri gyanoalky?, halpttaloglkyh haipafoxy,
I S sel @ertoedmihg, oitre Eiréor grgpawp ot the drmsula RGONH-, pheegiry R, represents
i ndenyhydaga onalyht hyl ; and heteroaryl represents an
aromati c 5- and 6-nenbered nonocyclic heterocyclic
group sel ectzdnhddizaapicdidearglobitin Cmskiat i Ng of furanyl,
in particul afisf,ean-2- or 3-yl; thienyl, in particular
thien-2- or 3-yl; pyrrolyl (azolyl), in particular
pyrrol -2- org g (ﬁélzablc%ﬁ@gfgldh{r*vatlvb&eﬂl% Bde%%laﬁms QX ARSbin 2-

4- or 5-yl; imdazolyl, 1n particular imdazol-2- or
,4' yl pyraz o%r}f |is sellergedpf@ ttﬁecé“m@ f r%zo@ l)hel]ril mdényl Q'rd nlépfwylf
| SOXaz yI , In partl cul ar |1 SOX&ZO

t hi azo yI in particular thi azoI 2- 4- or 5 yI
:Jl;IradlyaZO| ylisateo ryroarlrp%sgnﬁs){%a ar étlc 5t h;, %Iy?zgerec? n¥on60ycllc
pyrl dar%el‘teﬁo Ych g[;r?lup Ie tad fro he grou céna Pﬁ fgan pﬂ lar furan-2-
pyri mi ?j3’2ﬁ§|thlenyl in %WGPIF 'Fl}:i - g ?ﬁrrétzlﬁaz’ilyl) Il'lé)arllglf];)" y’-z- or
and pyt¥: ?F;S’\y' injpiiculanexpzoke) r°r rgitpzglylin Pgficulst iy ok¢- or

an ar offdt HVE“Z‘B\(' ‘Eﬁ“i"‘éa’r’i’é’?@‘ 60 é’F éf' '@‘P‘B@B‘ t"r?é”'@i‘ab Hﬁf‘az°"3'
consi stichgYothiazonti &) WF'CU""I’H"E‘Z?!’&I‘ £ ¥ fHYh thigdigelyl imparticdar 1,3g1-
or 6- ylhiadigzglrZ b [ ByYidyl i Agriicular gyidZrt3- Cnldat PERZ®t Up a'ﬁrl'%ular
5- or W:ida}ip-’s- Bk e{r!ﬂd@rﬁli '@m?rﬁic’:ular pyripygmtq-,duq)réryl; and pyrazinyl, in
benzot pertigylarpyrazirs2- ogd-yi@r vyl ;. benzoi mi dazol yl, in

particul ar dremreiinbicidiz dete@eyclichgroug rtheGyraup ;corgiging @f inAghtl, in
i N par gartculkrandolepi3n 6+ orG-yR benzgblfurddyl, i parffoutgd henzofuran-2-, 5- or 6-
i SOQUi yxdkhznslthienylin etictlarGerzethien-2-0ft bt 63 bemreididazoft, in@articular
7-yl; sngbingdaaeal, 50y 6-yi; mupalingl) GupadicularC quid@l-2-N3-H-6- OF 7-yi;
7-yl . doquikdigyl,dih apaaiblil iedqiifoliasy l6- @iy @hd ianohdyl, eh tohedular
one of cikrbimledsr74t.2, wherein aryl represents phenyl;
aryl -al kyl represents benzyl; and heteroaryl

represents fUrasbabicidic Q’ﬁﬁéﬂvgtm; @freltﬁeugr@r&f <,?a|ms‘3|r-2 %ﬁé@m
i mdazolyl, in particular imdazol-2- or 4-yl

i soxazol yl, r isoxazol -3-, 4- or 5 yl;
thi azol y1 | drfi reBBLehls Gt

aryl-alkyl represents benzyl; and

heteroaryl represents furanyl, in particular furan-2- or 3-yl; imidazolyl, in
particular imidazol-2- or 4-yl; isoxazolyl, in particular isoxazol-3-, 4- or 5-yl; thiazolyl,



WD 2004/ 076453 PCT/ EP2004/ 050079 34 in particul ar
thiazol-2-, 4- or 5-yl, thiadiazolyl, in particular

wa 2804076438 adi azol -2-yl, pyridyl, in particul aPCT/EP2004/050079
pyrid-2-, 3- or 4-yl; or indolyl, in particular

i ndol -2-, 3-, 5- or 6-yl. 5. The diazabicyclic aryl
derivative of any one of clains 1-4, wherein at | east
one of X and Y represents N, and the other of X and Y
represent CR2; and n, R and R2 are as defined in
claiml. 6. The diazabicyclic aryl derivative of claim
5, which is

(1, 4- Di aza- bi cycl o[ 3. 2. 2] non- 4 yl ) -oxazol yl - 5-yl - met ha
none;

(1,4-D aza- b|c 322non4y|? (5- phenyl - oxazol - 5-
yl) - rrelle.l& | 4- or 5-yl, thiadiaZolyl, in particular “1,3,4-thiadiazol-2-yl,
(1, 4- []’Yﬁ‘iyélntPP’é'W'B\[f'S'2232°fﬁé'rPr4 yl ) - 5- phenyl - 1, 3, 4- oxad
i azol - 2-yl - sty Bmentiedar igdpl-2ndr- POrs or a mixture of
its enantioners, or a pharmaceutically- acceptable
addi ti on sal & Therriazahidyclic Fryl dFifvetivel piapndne ofaddinnsct -4 whdrein
derivative odtleastyneqigamfY represensN;land, wher ei n one or
two of R2 ante &y ofixeiepepaemt ¢85 of one anot her,
represent hy4saegeand REnd/ebefiad inglaiand R and t he

remai nder of R2 and R3, independently of one anot her,
represent  hy/ 6@ abicydit Kiyilderivenis brarilmka/ which is

cycl oal kyl - ah k¥haza-b¥/Eb0% ¥inordd- gp@ﬁholylh:ﬂ)l -Rethdabre; OCF3,
CN, nitro, @hWJﬁ blcy%lo bbﬁ\&h-fp )e(g-w'nenyl oxazol-5-yl)-methanone; or
2-nitro-4- ITE(q leazepngyglx QZﬁorm )trl)r@phglliwnyjl-oxadlazol-z-yl-
4-nitr yl, 3- Iuoronethyl phenyl

a-trif uor On% QMJmt.oRQS%}’ f ure o |ts antiomers, or a pham]aceutlcally-

2- hal o- 5- orQ - am no- phen
2- ani no- 2 Eabfea?]&\ons%% % am no phenyl

j ﬁg} gopﬁgﬁwlrﬁefzaz%}jﬁ%} d rya y one oryclalms 1-4, wherein
2-acet yl ani i BHEAGIR a“od R dB‘@PgF%{ﬂ%“eﬁﬁ‘é‘Hiﬂ represent hydrogen
4- acet?ﬂdﬁh"? nﬁhen [, N 3- Qhe I -acet am de,

N- 4 pheny| - Beae fa?ﬁe@ende&pfﬁ {, wcﬂf]%{maaféher represent
N- 4- phAPPeT 2ot vgRelin ersioaliy- étk-Vb kam {Fllca el €OCFs, CN,
N- 4- ph@ﬁy phebxéﬁzzryf?rqﬂ@"lyl 2-n|tro-4-methyl-phenyl 3-n|tro-phenyl 4-nitro-~ phenyl 3-
4- (N, Neiiioremethohesyl| Hdwfyoromatyriipayh heha-5-rifgommethyl-phenyl, 2-
pheny| anfinghgny}, Piafinerdimetha eednang-aheina-phedyl, dr@mpo-aiteeyli Zzamino-4-
aci d, detpfrgepl.- ciyreloppenglp afooataminrphing, Zaaedlaane-genyl, 3-
4- phenackigikiyino-ghebyl,d i Aadeiplaipine phehyd X YN-3-piiveybatetadtidey nti4;phenyi-
2- pyr i sbgtamid@- py-ptdnli-propiongdyde] d\N-4-ph2nypidbutiahide,ni carshényl
and/ or achdidef |NJQpHRATbdNYdmid: PN, NinethyRsuBsRLtdMio)-pHBnyl, TINe:-
di azabprey-b,p,e-trioyd-acd@iidy ifliosaceilc add) W-pREEI-HEoprdparicBHboxylic
1- 4, Wkl #iid3, LEHoRyIdRY, 3%-dMBIB-pRenyISHT RGN thyhfR2-py ki3 3-BriafN 4-
V\’her ei n@? 2$Wéyl%meﬂ@l@ﬁ@&%@@lﬂ&r&%thy pyﬁ&]{ﬁthi@ﬂ&ﬁymer

represent hydr ogen, aIkyI, cycl oal kyl,

k
CyC| oal kyl . IfNJ diaz 5I|9 Fr@llatﬁ@f%h ?(‘é\é%a%' kzp m{ereln .

c_y?noal kyl, I ﬁ]o? o O’ IQXeYrr RZ%X%omde%@dQn‘ﬂy
Rle t re(r)ooafr on nbther rX rese th dro n afkﬁ cp/é{oalka chl%a k}/l alkylqudroxﬂj{ualkoxy

hot er o3P aw?y ﬁﬁgky s‘M Hlok, Bt BTG AR GO
o ot heidkoany Bib efeabigy B’é\‘f*‘ . 2 RTINS TRy may

optionally be substituted one or two times with halo, haloalkyl, haldalkoxy, cyano,




WD 2004/ 076453 PCT/ EP2004/ 050079 35 amino, nitro
and/or a group of the fornmula R CONH, wherein R
woepuasenss hydrogen or al kyl; or X represent BCNEB2004/050079
CR2, wherein R2 represents hydrogen, alkyl,
cycl oal kyl, cycl oal kyl -al kyl, hydroxy, al koxy,
cycl oal koxy, cyanoal kyl, hal o, hal oal kyl, hal oal koxy,
cyano, amno, nitro, aryl, aryloxy, heteroaryl or
het er oaryl oxy, which aryl, aryloxy, heteroaryl or
het eroaryl oxy may optionally be substituted one or two
times with hal o, haloal kyl, hal oal koxy, cyano, am no,
nitro and/or a group of the fornula R CONH-, wherein
R represents hydrogen or al kgk; and Y represents N or
CR3, wherein R3 together with R, and together with
the carBdAtrapKYeEa ggurREiithero Tl QNI WA rermspRtshydrogen
benzo- PUA¥ePrar omat i ¢ carbocyclic ring, which
benzo-fused aromatic carbocycllc ring may optionally
be substi t ut ¥depeaentsdi or GRS, wheieingS rapraséntsatyiipgen, alkyl, cycloalkyl,
cycl oakyelphlyl-ghyt hyiedxk yalkoxal dryibalkokyy chiemeliyl, halokimioplkyl, haloalkoxy,
cycl oakyaao yaminoyrirm atyl ptyloxy, hetérogryl hahaabdaydxy, wiech cayl, lkeaioyy,
cyano, héerodn or Hatetdaglogiroby@ptiodallg b@sipstifiedione of toé tifdsawith halo,
R CONHhaloa#daLhiziiaRoxR cyhrdp Breine MirS ahy/dlla0fié@ip ob theddriayth R'CONH-,
The di aBadn R YdprdséntsHydrbgedl 8 diyipdnave of any one of cl ains
1- 4, representrsdis N FURTUNEreh IR® BgetRr with ¥, Md\togethbrwith He
N/ ~CH2)fpon 3idds Bfwhich ?ne?&@ BiUn@ Rh 8 bHzo-ARM JF&rﬁgtléJEa@ooafchc rh$
enant | Q/Wb%nzoguse@ar%Q wgoc e rlng may optlonally be substltuted ane or two
phar MaGALLEJif Bhdi, yc &9%9941@. ﬁ@l hyloRN aiRi) Lo fﬁBx?o noalkyl,
wher ei Hal (% aﬁ;al IoQIon ! c 1n5 eH egr%rb S (%Rfo}al Lth]e formula

wher ei ﬁky aﬁée‘rﬁqnsls rep r oxy, 9%% ora yl

cycl oa oxy, cycloalkoxy,
cyanoal kyl ,

ani no, _nit r E q’h?g):lzzabwgfvl a{c{?hvaﬂvg eq,nasgrl;ev# bl?)rlns Y—% represented by
heterOEWVFﬁ which aryl, agyl oxy, heteroaryl or
heteroaryloxy may optlonally be bstituted one or two
times with hal o, hal oal kyl, oal koxy, cyano, am no,
nitro and/or a group of the srula R CONH, wherein
R represents hydrogen or alkyl; WO 2004/ 076453

PCT/ EP2004/ 050079 36 , indfpendently of each

other, represent hydrogeff?-al kyl, cycloal kyl,

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

Cyanoal kyl ) Q‘@loﬂts ehﬁhi&ﬁ’érekéf Iamy mixture of its enantiomers, or a prodrug, or a
pharmaceutically-acceptable addition salt thereof, wherein

nis1,2or3;and

X represents CR* or N, wherein R* represents hydrogen, alkyl, cycloalkyl,
cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalky!, haloalkoxy,
cyano, amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy, which aryl, aryloxy,
heteroaryl or heteroaryloxy may optionally be substituted one or two times with halo,
haloalkyl, haloalkoxy, cyano, amino, nitro and/or a group of the formula R'CONH-,
wherein R’ represents hydrogen or alkyi;



hal oal koxy, cyano, am no, nitro, phenyl, phenyl oxy,
het eroaryl and/or heteroaryl oxy, which phenyl,
wohenyrewsy, het eroaryl and heteroaryl oxy may opCrmra004ps50079
be substituted one or two tinmes with alkyl, halo,
hal oal kyl , hal oal koxy, cyano, am no, nitro, a group of
the formula R CONH-, R SO2NH and/or (R S02)2N-,
wherein R represents hydrogen, alkyl, cycloal kyl,
hal oal kyl, al kenyl, phenyl or benzyl; wherein R
represents hydrogen or alkyl; or R and R2, together
with the carbon atons to which they are bound, forma
benzo-fused aromati c benzene ring, which benzene ring
may optionally be substitutedss one or two tines with
al kyl, cycl oaI kyl , cycl oal kyl -al kyl, hydr ox al koxy,
cycl oal koxy,R' Waﬁomdkgﬁ"de"Waneacha?t'Uﬁl 'L??’F““%QY"EP&P'I( ;
cyano, cyelerilocycipdlityl-alkyl, Aydpaxy, alkexy| eyrlgalkore cxapentyly halqy haloalkyl,
het er dwioglkary \cyanphantde. aifrg; Iphengy Bemsoyy, heieoerylsad/gr hetgroaryloxy,
het er oeticjilpbeay!, preyylasp thetemar)ilapd trteroagipls mayt aptiendllydoe sulsiituted
t WO tidmesr twb tirfeshdth akyl, Ihald, balbdikyll haldatbdxp aldaoseyninoonjteon@group of
am no, thdloiniud R'GONH-RS@NIgH andipr (RE0NINe whaeimB1 repréde@ONidFogen,
wher ei dkyfRoyclb 1, RBRIRY Saldedl pegger ehzyal kyl . 10. The
di azabi cycl igheRhY reptBdchtd Bfdrogén BhikyGloai m 9, wherein R1
represents hydhdereRgeti@t K the &6 Kethddl Which they are bound, form a
cycl oalekyl il E'Mrlnatuc afrEQ?éYIng, RakHbenehcing phionafiy be sibstitlitd
phenyl one %r ﬂl'ottlﬁwgs ‘mm‘%‘Wﬂ cyclga"@rl E}rcfaalﬂﬁ-w R rox{p r&ﬁ(ﬁ%' eycloalkoxy,
3-nitr arQ) I%n)(\ I oal y LJI Tk e&%( o’ammo nitro, aryl, arylox heteroaryl or
3-trif 9oa el'.erola | &%%FHQF;FA 8 IX ally be
2- hal 0 fl u |me R g%loalgﬁ e ll{&)(?y QE%Qy mino, nitro
I

. shitu ed
g manmo %ﬁlgr a yqroup§ th formu ereuheniﬂr erﬁs r}\/drf)%en O'halkﬁyl
4-fornyl am no-phe - ace 0-p
3-acet yl ani n: ﬁﬁg'ﬁ b'cycﬁ“é%%?r Hﬂmﬁh‘gﬁﬂfr
N- 3- phenyl - acetam de, N-4- phenyl -acet am
N- 4- pheny| - J7 GRTeensVEresenqliof. YAy QYC'?%'EﬂJ‘V‘y?"ﬁ’m B CFa,
N- 4- ph@Ffp ChhcHih aMnde 2-1ke-B1eHHetyire-4mpiipheadd 3-nitro-phenyl, 4-
4- (N, Notgi-nhenvhy | -3-§fuotomply-phariino) 4ieamprethyl-phenyl,  2-halo-5-
N- 4- phféﬂvyllomgthﬁp@nll,rZ-Mimheﬂyh@@t"ﬁﬁ‘i”rﬂ”@"ht/'wh¢“v'u?fﬁ'ﬁ'"‘ﬁ@*@w‘»é"
aci d, aminggihenyy | 2-ayicH-bpetapeneet at-haxpient 4&fomylaminogbenyl, 2-
4- phenadeigiaryino-Bedid,di radeylapine-phehybx y4-acefylaming-bhepylhy Nystphenyl-
2- pyr i sbglamidd- pyN-i-phehyl-ackigoide] dyN-4-pRengyprapidydmidehi o Netphgrlyl-
or 5- t gdblilytmicg me-hyHenyl-Zerpaniided y N-diphéngirteiaiyide, RAN,N-dimethyl-
I epr esMéngl-diyndy-shgen No4-pHeall-0,2,2 &M Gbro-fdtaiiap trliS@s bietic acid, 4-
hy dr ogganyi-8jclkptbpafdcaBedyiR. adid. ankie dipBehibiyC YE4-dikaloaghyryloxy,
der i VagieMRetny 2N riN 8-pohdyICA-Brith 23oybiyl-thiHiH SR BliiGoronkhyl-
For nul ngr,gJ,_th\AQetg .04/ 076453 PCT/ EP2004/ 050079 37 R6 R6
xO ) 2flb any of its enantioners or any

i xture of | keSe G y QRN S hadlan@ PTOdrug, or a

R represents hydrogen, alkyl or halo.

11. The diazabicyclic ary! derivative of any one of claims 1-4, represented
by Formula Il



pharmaceutical |l y-acceptabl e addition salt thereof,

wherein nis 1, 2 or 3; and X represents CR4 or N
wohewn@mTeusR4 represent s hydrogen, al kyl, cycl oaP&YIEP2004/050079

cycl oal kyl -al kyl , hydroxy, al koxy, cycloal koxy,

cyanoal kyl , hal o, hal oal kyl, hal oal koxy, cyano,

amno, nitro, aryl, aryloxy, heteroaryl or

het er oaryl oxy; R5 and R6, independently of each other,

represent hydrogen, alkyl, cycloal kyl,
cycl oal kyl -al kyl , hydroxy, al koxy, cycloal koxy,
cyanoal kyl, hal o, hal oal kyl, hal oal koxy, cyano,

amno, nitro, aryl, aryloxy, heteroaryl or

het eroaryl oxy. 12. The di azabigyclic aryl derivative
of claim1l, wherein R4 repreggnts hydrogen or alKkyl;
R5 represents hydrogen, alR r al koxy; and R6
represents hydrogen, al kyl | koxy. 13. The

di azabi cyclic aryl derivati of claim1ll, which is
(1, 4-D aza-bi cycl o[ 3. 2. 2] n8Q- 4-yl ) - 8- met hoxy- benzof ur a
n- 2-yl - met hanone; m

(1, 4-Di aza-bicycl o[ 3. 2 64-y|)-beﬁ£ofuran-2-yl-net

hanone; or /(CH,),
(1, 4- Di aza- bi cycl o[ 3. wcn- 4-yl) - 3- net hyl - benzof ur an
-2-yl - met hano ;
(1, 4-Di aza- b? %%E %‘“‘E“@ NBN-"HKTP P8 SPAEIRE, B2 PRAP R
t hanon&@rmaggjit itgp salt et WP of i ts
enantioners, or a harnaceutlcally acceptable
addi tion sal PS{H &Y 14. The diazabicyclic aryl
derivative of any one of clains 1-4, wherein R
represents aX@PESERsOIR PoNmMirgin R’ aqpl@??'ﬁsfﬁyim%?ﬂy#'ky' cycloalkyl,
- (al ky#yriasiRyl-glievt, dydiry. \pikoxyr cyclaatkexyCeyamoglkyl, haleetaiopiiy! rploajkogy.
or 1; emach, YONQR0049./207 643, PEPAHPRPIRIJ0B0N79 38 Z
represents 0 or S; and wherein the aryl and heteroaryl
may opti onal Ry alpe RS uibdspértdertie bf @aeh other, tepmsdnt ringdsogei, t dikyl,
al kyl , cyaiadiky), cisdaBydaicy| hydredykakoyy, clembliosy,kgatgalkyt yiaio)aloalkyl,
am Nno, haldalk6xy, dxavid/ @inodnitral)&r@ LHyloRy, hétérearfi o HadtoarylByCONH - |
R SO02NH or (R S02)2N-, wherein R represents
hydrogen or & Kk diazdbyclid & deHvaz@ériceiclt| wheiny |
derivative oﬁ4@&@bmggém‘%me£@1n R represents a group
of formula -@Hes R on, kAR aksxPYRd dyl or -C=_C
phenyl, wher ﬁdrgprggehtgge%en Liyrng kgr epresents 0 or S
and mhereln the phenyl and pyridyl group may
optional |y b% %béagibq Jlg Igg}@atlvg f MH#MER% Wi th
al kyl halt 0 blc clof3.2. non-i( }/ 1y-8- mg oxy-LenzcgﬁXan If: y){ metgénone
amno, nitr o(1% 1aza IE)lcyclo[a 2.2]non-4-yl)-benzofuran-2-yl-methanone; or
(1,4-Diaza-bicyclo[3.2.2]non-4-y1)-3-methyl-benzofuran-2-yl-methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-benzooxazol-2-yl-methanone;
an enantiomers or a mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof.

14. The diazabicyclic aryl derivative of any one of claims 1-4, wherein

R' represents a group of formula -(alkyl)n-Z-aryl, -(alkyl)n-Z-heteroary! or
-C=C-aryl, wherein

mis 0 or 1; and



a group of the fornmula R CONH-, R SO02NH or

(R S02) 2N-, wherein R represents hydrogen or al kyl.
wa@oo4inetssli azabi cyclic aryl derivative of clai RCTAEP2004/050079

which is

(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl)-5-(3, 5-di chl orophen

oxy) -furan-2-yl - net hanone;

(1, 4-Di aza-bicycl o[ 3.2.2]non-4-yl)-5-[5-(trifluorometh

yl -2-pyridyl)- thionethyl]-furan-2-yl-nethanone; or

(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl ) - 5- phenyl et hynyl - f ur

an- 2-yl - net hanone; an enantioners or a mxture of its

enantioners, or a pharmaceutically- acceptable

addition salt thereof. 17. Theggdi azabicyclic aryl of

any one of clainms 1-16, wherein nis 2. 18. The

di azabi cycl |%’ea’F§?F"58€F$'vat ive of either one of clains

1- 2, wherei nanmwhgrgp the Ak ang rm;;@p@ ,op’ggnRIMb,e substituted one or

cycl oalvryimes wih@lky ghaley halogikyyalkoxyahalaghexy. digilooamingk-gitro and/or a

OCF3i @pup ¢fi the romyRGONH -, RGQh-0or fREAYMN-, wherein R’ represents

2-ni t riyddbgemer &kl - phenyl , 3-nitro-phenyl, 4-

nitro-phenyl, 3-trifluoronethyl-phenyl,

4-trifl uor onst eldiapdbeyyid aryl 2eriaailveoes Diaim 14, wherein

trifl uor omet RyrbprgdbR ¥ lgroup ofbrmme ~CHREYbnyl, -CH,-Z-pyridyl or ~C=C-

2- am nghefyl,i@érbiy| - phenyl , 3-am no- phenyl, 4-

am no- phenylmls%oamam 4- et hyl - phenyl , 4-hal o- phenyl ,

4-fornyl am nppbeAY b.org- acetyl am no-phenyl,

3-acetyl am ngy @h&&ﬁ/ihe prﬂé Qrﬁtpzr#d?@onpmmf%glly be substituted one

N- 3- ph@r% t.me%%ﬁm ﬁ ylfJ Wa eamlno nitro and/or

N-4-pheg; Wtﬂ?t%%é@wl\tl ol feod ¢ W&rﬁmé

N- 4- ph am de enzam
4- (N, ééen%ﬁgl% sulfonyl am no) phenyl

N- 4- phenyl - 2-11] rlf uoro acetic

acid, 4- pheH he dlaza]blcpc cgar a(rileer%%gr o )glga/n ?\%: ni de.

4- pheny! oxy, §D§ '{3% R § d 5’?]"6%7{'523"
PCT/ EP2BIRP50079 39 [ghenyl et hynyl yridyl

3-pyr gy adpgreRymes g ﬁvfwwemﬂ& s
5tr|f‘f“8'8?61'}é‘t’ﬂ‘)ﬂ'3d‘m ¥ Yyl -th io met hyl ;

represents hijdrsgebicycld] F%@F‘Orb‘l'y')tﬁa?heﬂy'eﬁ‘w fum2w'epﬁ*f@3<@m S
hydr ogen, al 3y¢nagiemeglopa mpdure Jhits ehipriipmer.cay @ phermaeayically-
der i vaadespiablgfadditiompathteof. whi ch i s

(1, 4-Di aza- bi cycl o] 3. 2. 2] non-4-yl)-furan-2-yl - met hanon
e; 17. The diazabicyclic aryl of any one of claims 1-16, wherein n is 2.

(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl ) -5-brono-furan-2-yl -
met hanone; 18. The diazabicyclic aryl derivative of either one of claims 1-2, wherein
(1, 4- D aza- bi'Gapedseishydrogsh KA; Felddikyl; Gelbtidy kil 4IkoRY) halo, BF
met han@ex; cN, nitro, phenyl, 2-nitro-phenyl, 2-nitro-4-methyl-phenyl, 3-nitro-phenyl, 4-
(1, 4- D\lﬁ)zﬁhérm CyC.’al Rliudromet)-piRAyIA- Y b drndorsrgihbmyf, Ur 30maidasy

) - met thﬁ’cﬁ%nr@thyl-phenyl 2-amino-| é)henyl 2-amlno-4-metr3 Xhenyl 3-amino-phenyl, 4-

l(J rlaﬁ %mmmypyfmlm -Retifl-5HRR, 42 ¥hid-pimn a&ynwaqma%naaw
acetylamino-phenyl tylamino-phenyl,
(1 4- D+ %rqﬁl Cynfﬂ}yl ggﬂ.%ﬁldgp y -p%en%j—pfglo aIEr)nuf1 Y UONQ nyly
l(ghznés butyra C' WE'L%Z? Iall,r]ngl)ﬁ e X;:Feng Ic%{zagl 4p(H Nﬁilgm?hylf
ur an- S (rn mrﬁﬁ;ﬁxs -phenyl-2,2,2-trifldorc-aceta rifluoro acetic aci
phenyl-cyclopropanecarboxylic acid amide, 4-phenyloxy, 3,5-dihalo-phenyloxy,

esents



(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yi)-5-(4-chl orophenyl) -
furan-2-yl - net hanone;

W()JZOMHO?SH'Z&- bit ﬁycl o[ 3. 2. 2] non-4-yl)-5-(2-ni t r opaempkgo4/0£50079
uran- 2-yl - met hanone;
(1, 4-D aza-bicycl o[ 3. 2. 2] non-4-yl )-5-(3-ni trophenyl)-f
uran- 2-yl - net hanone;
(1, 4-Di aza- bi cycl o[ 3. 2. 2] non-4-yl)-5-(4-acetyl am nophe
nyl ) - furan-2-yl - methanone;
(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl)-5-(2-am nophenyl ) -f
uran- 2-yl - net hanone;
(1, 4-Di aza- bi cycl o[ 3. 2. 2] non-4-yl)-5-(3-am nophenyl ) -f
ur an- 2-yl - met hanone; 39
(1, 4-Di aza-bicycl o[ 3. 2. 2] non-4-yi)-5-(2-acetyl am nophe
nyl)-f eneawe@w'l 2-pyRigh 1S sy le4-pyridyl, 2-pyridyl-thiomethyl or 5-trifluoromethyl-
(1, 4- DP-avidyiiamgib¥lof 3. 2. 2] non- 4-yl ) - 5- ( 3- acet yl ami nophe
nyl ) - furan-2-yl - nethanone;
(1, t4hD| aza- bR seftSy@roggnratiyl-at balg; pnd3- net hyl - f ur an- 2-yl
- met hanone;
(1, 4- D aza- bRuyméseftshydroginraakyrofhaid. ) - 4, 5- di br ono-f ur an- 2
-yl - met hanone;
(1, 4- D aza- bigy dkabicyci@dr Q&tivéivy bi)cralar 18 AnHiRisor 0- 5-tri f |
uor onet hyl ph@ M\iaz}-bicylclold. 2 om4-yIRfuidh-2 JEIBRRBE ;
(1,4-Diaza-b 1@}&42%&0&3%]2{&.%14 fr-sbdmorufar-2Plddifandhe et hyl
phenyl ) - f ur af,dy éég-blc 8D BRONLY)-5- mtro-furan—2-yl-methanone
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ran- 2- y| ] h@ﬁgﬂlaza b'EW'B 28]1113:?711- s5-(3-nitrophenyl)-furan-2-yl-metharione;
(1, 4-Di aza- b(%ﬂqze;f@clz 3312lnaind-)-3r{4yaceliaminogheny)dwpst-iphen
oxy) - f BetEFCE y| - et hanone;
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yl - 2- pyri dyl y1A-Ridza-bignseBRInpa-f-yii-aif3-amingphen oy -methanone;
N { 4- [ 5- ( 1, 4¢1BiRiezabibicolp &i2inpB4-2)-2{2rroetdaminoghepirems:y - f u
ran- 2- ykethanoteenyl } - 2,2, 2-trifluoro-acetamde trifluoro
aceti ¢ aci d; (i,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(3-acetylaminophenyl)-furan-2-yl-
(1, 4- Dmatganot; cycl o[ 3. 2. 2] non- 4-yl ) - 3- brono-furan-2-yl -
met hanone; (1,4-Diaza-bicyclo[3.2.2]non~4-yl)-3-methyl-furan-2-yl-methanone;
(1, 4- Di aza- bp@ysd-abidcz2lmemna-gy-yb-Yidmephanylyahdhanb; f ur
an- 2- yl met h@rlcmﬁa -bicyclo[3.2. 2]non-4—yl) -5-(2-chloro-5 tnﬂuoromethylphen
N-{4- [ﬁ,ra(];bhyﬂmg\agg,@ bi cycl of 3. i nonane- 4- car bony”
ran-2-yl]- phﬂ% e}za bnaf%%'z%]ﬁbﬁi? ~yl)-5-(2-nitro-4-methylpheny!)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(2-amino-4-methylpheny!)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-[4-(N,N-dimethylsulfonyl)aminophenyl]-
furan-2-yl-methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-formylaminophenyl)-furan-2-yl-
methanone;



N-{4-[5-(1, 4- D aza- bi cycl o[ 3. 2. 2] nonane- 4-car bonyl )-fu
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{4-[5-(1, 4-di aza- bi cycl o[ 3. 2. 2] nonane-4- carbonyl)-fu
ra n-2-yl]-phenyl}-am de;

(1, 4-Di aza- bicycl o[ 3. 2. 2] non- 4-yl ) -5-(4-am nophenyl ) -f
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acceptmadheapormddi ti on salt thereof. 20. A pharmaceuti cal
conposi t i on (¢omzza-Stynigf3.a 2hdnetr-BEsdeHtiifinerbhathye?-byady)i ve
anount thiehetaydiranzal-metdbieg aryl derivative of any one
of clai ms 1-N.g5-04-BlazapbRicFRORIENEAlchryonAERRPL-APHRNYI}-
addi ti @ﬂz-ﬁlﬁlbot'o dcheniedtinuoloaeRt ipr W th at | east one

phar naceut i c@llpteA66/RHb 2Rheh- A irého-Mran-gliimédBlone; 21

Use of a di 3(3 ALy ﬁL))cIG[S 2bWbn-ARLd-pdheHGnyRlirafB) Zl -RRHRndRE;
claims 1-19 b Pl rbi'&%%%‘été]n‘aﬁgnla-x cgs&apﬁ,.ah Siphenyi-
addi tign,. ereof, for the manufacture of

phar maceut | C]@ é4\}g ﬁlmp[%?a 'i),c)%[&f E%@'{oga%gﬁ Q&rbcin% fulah) g—yl] -phenyl}-

treat rrent tion or a atiron o a dl sease or

s ol soFr g, SRR 1B, T g oo
r espon¥PFEYEBABYEH ati on of chol i ne ecept ors
2004/ 076453 'PETP! év—"z%‘&f&fﬁ@t?&?ﬁ]maafeﬁig’“ﬁﬁ' f”ﬁggy' bt
accor dPPRYYEB'98I ai m 21, wherein the disease, disorder
or condi ti of¥clopprepesarberylicape (dfsHydrdiza- H'@P\?@ﬁglng’i?g?‘%m
23. Thearhead-rargyliheny}e8'9%| ai m 22, wherein the

di sease, di s@ridiaza-pipyclo@@RlPr4-Or-emipptpay) JurancZolyRpthangre:
di sorders, | MéhilgPiereicydof3;2. Znepane-¢-cerbdnyitiutag-2ivehenyl}-
dysf unectrsilamiﬂ,ewxizihe'r mer's di sease, attention deficit,
attenti on deR{4p{14Yimebagicids Anpnangiserbatei-juraPaiyliphesdn’' s
di seassegryidnhidet | ngt on' s di sease, Anyotrophic Lateral
Sclerosis, 4d blagtBmee ol a nmibaws et tseérant®iynerer @ repharmaceutically-
depr essdceflableBifioA saltifio depr essi on, schi zophreni a,
obsessi ve conpul sive disorders (OCD), panic disorders,
eating di sosgder &a%&l&tlc@ﬁcoﬂﬁéﬁti@%lcéln;fﬁﬁﬁd/é)%rapaﬂéallﬁbfﬁctwe
and obggihy of RALSALGPRY aryNAGLARPI QRy ond\loPIRRMEAY, &, a
seni | e demsilil - aoe&uu@egad&aom%u{ QRAIN Yiogedl v at least one
dysl exgr%rmaEQﬁugéll¥§ccep BRIAE S enflYPET ki Nesi a, epi | epsy,

bul i m ost-traumati c syndrone, social phobi a,

21. Use of a diazabicyclic aryl derivative of any one of claims 1-19, or a
pharmaceutically-acceptable addition salt thereof, for the manufacture of a
pharmaceutical composition/medicament for the treatment, prevention or alleviation of
a disease or a disorder or a condition of a mammal, including a human, which
disease, disorder or condition is responsive to modulation of cholinergic receptors.



sl eepi ng di sorders, pseudodenentia, Ganser's syndrone,
pre-nenstrual syndronme, |ate |uteal phase syndrone,
woho@riressg at i gue syndrone, nutism trichotil |l oraniER2@mds0079
jet-lag. 24. The use according to claim21, wherein
t he di sease, disorder or condition are associ ated
W th snooth nuscle contractions, including convulsive
di sorders, angina pectoris, premature |abour,
convul sions, diarrhoea, asthma, epilepsy, tardive J
dyski nesi a, hyperkinesia, premature ejacul ation and
erectile difficulty. 25. The use according to claim
21, wherein the disease, disorder or condition is
related to the endocrine systgm such as
thyrotoxi cosis, pheochronocytoma, hypertension and
arrhyt hm as 2228 Feacepsdindaleciiizhgwherinc iai dippgse, disorder or
wher ei qanditioereldies todhpesentrd] neppubsystadt condition is a
neur odegener ati ve di sorders, including transient
anoxi a and izadUeecdse avennding- Wedpim @R avhegn th2 Aisedsae dismder or
accor ddondfioh Os Ghadtyn égnitivehdsoelens, telreinglidsfeis @emaly Sefictke land
or  cadyshiriclidan AizBeirfiei's | didehs@ Madntony defléils QEteh@ion, défiaic |hyigbraatyity
| nf | anagaider, ParkildoRts dibéa6d, HRitRgIBIIL Hiscase, ARFIBphRNGelD SASRE,
Chron' Giedi 383G € TolrétlelsaRFRIcALY dBSWRIbn, diMBAAS Gnanic  depression,
ul cer afehidBnedd, | dossisidN domdlisRE [di6@&s (88p), HaRc WiBrders, eating
accor ddlsr&gierfs%u&xl A Fbrda MRS, Suktnid BRI &kéﬁ? Afolefly S&El%f ion,
or CO/(] Eén%ﬂtla' S.sermelcgmeﬂg,d éri?et*:@ nQGrop%\ﬁ?nalﬁig}( eﬁﬁleﬁ@'t&d@é
acut e i eQQ h%ge%ne&? %leeBs% Ullmig Q %Lrﬁgtlc sﬁ'r%rowg Aoc@%hobla
neur 0p q dl 0 er ? o@ JI]I %lé % drgﬂw-.gr Rl fnstrual yndrome,
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neuropathy ost thera euti ¢ neural gia, 8
peri pher al U$en nd oclainy 2l WReeI (g oq’sﬁ?sﬁ'a ipogder or
claim %’ld't'%lr?éer é?sﬁc'ﬁt ""En gmopdh, muggle eRntRSiong IcidiSh fopyHisie

is ass‘?ﬁf’rda'lsed"%a; ReclAfis: hefPBke '&PHpteatesitsy SEghegg asthma,
t er m neplisrea taHive) syskisesia, o BhaPTEiRgsife PEATHY e RiaRMaton 3Rd (PERCHR
ni cot i ¢ificubont ai ni ng products such as tobacco, opioids

such as heroin, cocaine and norphi ne, benzodi azepi nes

and benzodi &5e jbenese| ackedingd fougiaim i dwkdreino Hg| dised®, digorder or
met hodcooditiohr ¢satrafetad , top riesy eeridectme osysterh,| esuehat aso rihyodioxigosis,
di seasghe@hromocyiding byree¢nsion ard agigthchiati on of a |i vi ng

ani mal body, including a human, which disorder,

di sease or c@nalhd LRNadcGdikig HPEMIS | 21,2 whedeidTPhd Wisebdep Bisdder or
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need thereof a therapeutically effective anmount of a
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1-19. condition is an inflammatory disorder, including inflammatory skin disorders such as
acne and rosacea, Chron’s disease, inflammatory bowel! disease, ulcerative colitis and
diarrhoea.

28. The use according to claim 21, wherein the disease, disorder or
condition is mild, moderate or even severe pain of acute, chronic or recurrent
character, as well as neuropathic pain and pain caused by migraine, postoperative
pain, phantom limb pain, neuropathic pain, chronic headache, central pain, pain
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related to diabetic neuropathy, to post therapeutic neuralgia, or to peripheral nerve
injury.

29. The use according to claim 21, 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.

30. A method of treatment, prevention or alleviation of a disease or a
disorder or a condition of a living animal body, including a human, which disorder,
disease or condition is responsive to modulation of cholinergic receptors, which
method comprises the step of administering to such a living animal body in need
thereof a therapeutically effective amount of a diazabicyclic aryl derivative of any one
of claims 1-19.



