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SUMMARY OF THE INVENTION

The present invention is devoted to the provision novel modulators of the
nicotinic receptors, which modulators are useful for the treatment of diseases or
disorders related to the cholinergic receptors, and in particular the nicotinic
acetylcholine a7 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 (neuroimaging), and they may be used in labelled or unlabelled form.



2 Inits first aspect the invention provides

di azabicyclic aryl derivatives of Formula |l RL X~ 0

i ~CHz)~ N any of its enantioners or any m xture of

its enantioners, or a prodrug, or a

pharmaceutical I'y- acceptable ddition salt thereof,

wherein n is 1, 2 or 3; and X and Y, .independently of

one Hnh8eHEst apRgctetienirveaton @Rﬁ'%ﬁd?"@?aﬁlcyc%éﬂéu geryatives of
Form@ad R3, independently of one another, represent

hydr ogen, al kyl, cycl oal kyl, cRcIoaIkyI-aIkyI,

hydr oxy, al koxy, cycl oal k cyanoal kyl , hal o,
hal oal kyl, hal oal koxy, ¢yanqg, am no, nitro, aryl,
aryl oxy, aryl-alkyl, heteReaOyl and/or heteroaryl oxy,

whi ch aryl, aryl oxy, aryl -
het er oaryl oxy may i 0 ly be subst{lt ut ed one or

two tines with hal |_p)ah\| oalgyl, hal oal koxy, cyano,

amno, nitro and/ agoup of the formula R CONH,

wherein R represents drogen or alkyl; and Rl

represents hydrogen, al kyl, cycloalkyl,

cycl ay ki lts @nkptiomeysipoapy naikiuoes \of itsoegnzlrﬂaiahiersyor a prodrug, or a

phamf AR opociable FRIAM St nglBRR U, Veter oaryl

may O3 il ohQr Byapd substltuted one or two tines with

aI kYX am@ho, mBéb@ﬁdﬂé‘MW oﬁ'dﬁ%xﬁno%'roﬁéd?éwntsC&RﬁoCR and/or N,
of the formula

whergi SPRnahto R, ARdearstertlonb, Be, RoinEn, dguasent Pydrogen, alkyl
cycloéﬂlkyllr Qgelmall@/ll-la}&dyl hm’rOky)aJallkEky, badleakewl, ,cyahbalikyl ,halo, haloalkyl,
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optlorﬁeﬂ&r Séegi}b%tlﬁit% one %Pd[\/\)ﬁhﬁlrn%%r\/vmene%yha@éﬂﬁweﬁsl'b%ﬂ{]o‘kk/ cyano,
amingy| ke, ansdécproa gﬁ@mf A forma BRAGONE-k whereiRdR ggpresents hydrogen

or alkgly @@, amno, nitro and/or a group of the fornula
R SO 02) 2N, erein R
Fopr BoBRIESRY RS SRRG oy oipd bl vy, alkoxy.
cyclo&RBoxy, 0gehreaikylj tHald hdelattaaﬂlbpn retieatkoyy eyarch) aiméyo,aniro, aryl or

heterc\?\%&f‘%hléﬁ g}?)u?w%? 8aF gﬁt%{;%lgcoec &??Jt%h'o&a 6rnt9/o times with

cH BERS cyc ring
alkyl, dmlo,ohalda%ybealkqbsstmalgawxmneyano tQWING;, Mitso \ﬁirtd/\oraalgrbup of the

formu‘Fé’(Fi @@i IR S@’NI—PZ{)* IJQ‘S’I‘%Z;I)N—’ \Aﬂ’@oal Eyl @ﬂ)r‘é‘%éﬁts Eydrogen alkyl,

c cl oal koxy, cyano hal oal y
ycl%I dnbalcakfoalkYly GhaRl o benzylovpa Groun&f fermulpaaryl-alkyl-, aryl-
Z-(alky)GONIty |-CBlae! Bbter&aryl-ZRaE8ENt Sr Hieid2@@CaC- avketein 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, 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
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,

| kyl, hetergaryl and

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



In a second aspect the invention provides

phar maceuti cal conpositions conprising a
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Di azabi cyclic Aryl Derivatives In a fi rst aspect the

i nvention provides a di azabicyclic ar derivative of

Formul a | FDETALER DISCEOSUR hHEA V&NT|O§1

enantioners or any mxture of its enantioners, or a

. rodrug, or_a har maceuti cal | y- accept abl e add| tion
Diaz FYCllqﬁe‘Md?e”Vﬁé‘fee? nnis 1, 2 or 3; and X and Y,

i ndependfit lagpett ane immttibar providbse seditsabitdclicCBdy| derivative of
Formlgln /or N, wherein R2 and R3, independently of one

fiot her, represent hydrogen, alé yl cycl oal kyl ,
cycl oal kyl -al kyl, hydroxy, al cycl oal koxy,
cyanoal kyl , halo, haloalkyf\jbﬁaloalkoxy, cyano,
amno, nitro, aryl, arylé gryl-alkyl, heteroaryl
and/ or heteroaryloxy, whi aryl, aryloxy,
aryl -al kyl, heteroaryl and heteroaryl ghy may

N

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,



optionally be substituted one or two tinmes wth halo,

hal oal kyl , hal oal koxy, cyano, 4 amno, nitro and/or a

group of the fornula R CONH-, wherein R represents

hydrogen or alkyl; and R represents hydrogen, alkyl,

cycl oal kyl , cycloalkyl alkyr4 hydr oxy, al koxy,

cy cloalko§y cyanoal kyl, hal o, hal oal kyl , haloalkox¥
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cyana, rasing; ewitre resiiefes giodp sfabecipemuta B GONHte wheseinvB’ egpresents
hydrogﬁﬁrﬁf”eﬁkyjl’ wherein X represents CR3 or N, wherein R3
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0 , hitro, aryl, aryloxy,

nitro, %@fl Qrs/'lbx Cﬁ{éterég;l'ilgroar o%@ i RL and R2, together

wi t hRt hén%aR nncé@rmsdemymf cﬁane@Ihaf,erW@ﬁﬁnt fldiegen, alkyl,
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L R I R L Rl
hal oln @rdtber redferraalenadacimgnt theaimwention pmvides adliazabicyclic aryl

deriv@ig of FEMUXY wiigbRi caryl or

X and Y, independently of one another, represents CR® or N, wherein R?
represents hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy, cycloalkoxy,
cyanoalkyl, halo, haloalkyl, 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 alkyl; and

R' represent hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy,
cycloalkoxy, cyanoalkyl, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl, aryloxy,



het er oaryl oxy, which aryl, aryloxy, heteroaryl or

het eroaryl oxy may optionally be substituted one or
two tines with hal o, hal oal kyl, hal oal koxy, cyano,
amno, nitro, and/or a group of the fornmula R CONH,
wherein R represents hydrog‘gn or al kyI and R1

represent hydrogen, al kyl, cycloa
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optrorﬁbilyobe F@Jb@ﬂtd@dﬂ or’@b@&l/\bOKMesC\MmmmaI@WhQ@alkw t h@loalkoxy, cyano,

amindfho, B5b2 S krofp ATERIMYL FEORLCIREL B oo M hydrogen
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X and Y represent CR?* and n, R" and R? are as defined above.



3-, 5- or 6-yl. In athird preferred enbodi nent the

i nvention provides a diazabicyclic aryl derivative of

Formula I, la, Ib, Il or Ill, wherein nis 1, 2 or 3.

In a nore preferred enbodi nent the diazabicyclic aryl

of the inventi on is a di azatﬁ cyclic aryl derivative of

Formula |, |a, or wherein nis 2. In a

f our ¥ha gty erea‘%rae%mdf@ﬁﬂt thee INVRRUAR; RSRVigEs @ giazaRicyclic aryl
derivativezsftFaryella ¢ er i, derivative of Fornmula I, wherein

at | east one of X gnd Y represents N, and tplane ot her of

X and Y repres CR2; and n, Rl and e as defined

above. 6 Infa fifth preferred errboqu/ ment the

i nvention proyides a d| azabi cycl ic ar Oderivative of

Formula la or/lIb, R @) O(Ia)r(lb) N ( 30

N (CHz) erein, n and@RL a as_4defi ned abov b
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none,
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yl ) - met hanone; R
(1,4-Di aza-bi 8
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invention is

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-oxazolyl-5-yl-methanone;

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-(5-phenyl-oxazol-5-yl)-methanone; or

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-phenyl-1,3,4-oxadiazol-2-yI-
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;, OCF3;, 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-



phenyl, 3-nitro-phenyl, 4-nitro-phenyl,
3-trifluoronethyl-phenyl, 4-trifluoronethyl- phenyl,
2-hal o-5-trifluoronethyl - phenyl, 2-am no-phenyl,
2- ami no- 4- et hyl - phenyl, 3- _ani no-phenyl,
4 am no- phenyl , 2 ani no- 4- net hyI phenyl
- hal o- phenyl , 4- fornyl am no
dlmetgylaggmygﬁw{@p pty{@mql %4—@51@py|2 %’Jfb{%ﬁsﬁcetamlde trifluoro acetic

acid, 4- ;ﬂ@fy&‘b@tﬂbp@paﬁb_@éwoxyl% éc@lf‘wﬁwle aq&{camcd@, 3,5-dihalo-phenyloxy,
phen;%aéﬁvny‘?,l s Mrﬁygm g-gj’yriHyl b enb/g I %bgrwymée%me%ﬁ' and/or 5-
trifluohemetityeayd v isyhiraometny!.4- (N N 7

di maﬁﬂgh qﬁb‘rgtfrmoy.'}%f?r"flgqjl o o TN gr]r? O||r(1avetntlo]n| provides a diazabicyclic
aryl d@éwa iveop ReryHiack syhaseispane 6RO Gd RS rersegealsi @f&enw or naphthyl;
and tH’e Qﬂférﬁ)deQ)éndfﬂRBr r@@érﬂs éhxy, phenyl et hynyl,

[ [ F%d ri d -t hi omat
) v & it Eﬁ%ﬁ@bﬂgﬁf Speiiagertian o Far2hievoiic ary
derivativghtfF pmedlenr eteesib ddthrenX dneYi repeernermmﬂfr @R3d@SNawhere|n R®

ot S5 RBLEAI iy 3 LB A Al BN Belog 18I cycioa

cycloalkgl-alkplehydfoxy, a#tekyReyclealkexyneyanioptyb dgealo, aloalkml nmmoalkoxy,
cyand’ra%iﬁg ﬁﬁ’rcolerg?)ﬂdbw&ydt%?er‘o%ﬁ o?&ﬁﬁ’ét@?’c?é??l%x? m)ﬁh"’h aryl, aryloxy,

erivat
heterahagd MzleRENONEmRSBioNelp beSrbsHiueg ORRGIAWR troes with halo,
haloaﬂ@lﬁpI lﬁ@oalk@ﬁ IO tavind e @anpbher rdu%pbﬁﬂ‘fé“formula R'CONH-,

wherengdr o%pr’egpﬂ ydr :ng§||' l‘%l%} Vglnr%if nts |y%r CR? wherein R®
reprekahteahycybgeﬂnadalkyll onxbo,alkyttywuhoalhynmbyl hydlrcxxy, afkpolxy, cycloalkoxy,
cyancgc{rllgql,gﬁ%lo, Hﬁfggg@ggﬁgl Qgﬁ e ?E?gé@ cy In%(g ar‘{y'(;| F??)?IOQ%‘ eteroaryl or
heteroaryinxys twhil earybnermx_w mbettercvm’yl \mrt heﬂemaryloxvfan@an mptlonally be
substﬁ@t'e@!abhé’)‘dr’ t\ﬁdqnﬁes M Paldi ﬁél@aﬁgwﬁéloélkgwul%yé’rﬁo tBRino, nitro

rein R sent en or

and/ogdakgqoupd}f the ,f@@p@g@,ﬁgwmwr@@m Rhesrsesets hydrogen or alkyl; and
Y rep’r@ﬁrﬂﬁr{ntcﬁ' @Rar%@ﬂaln a?kydgetﬁefrcb\mm RY! and together with the carbon

atom VS kBRI  houn B pehe T s AR8le B8boousigno. whicn

benzafused, armgdtic @arpboy«;hc riveg evayaoptionadly Ueesmsbiantyetjax}e or two times

with %IC'&XGHHWB%’ % Mhe 9@%{1O§|k?ggt§fc?€£|b(é>8{f¥cy§ﬂ%$a|ky| halo,
haloaH%(ll oiaaalrawkoxva,apmmo&rymo@y"atﬁ@ angfpn @, giiupr f thendprerula R'CONH-,
wherdlh ®IPeSiesERB ﬁﬁfrﬂb‘é@oR’aﬁ@\H wherein R represents

h dro e Y rep esents N or
y : tt‘FfétL Wr%r%emgﬁgm%t dPRPVERLN PRy %{%\g@aza%lcychc aryl

denvaﬂwynﬁﬁanmmmuh they are bound, form a benzo-fused
aromati c carbocyclic rinngwhich benzo-fused aromatic
carbocyclic ring may optioypal |y Re substituted one or
two times wth alkyl, cyc yl, cycl oal kyl -al kyl ,
hydr oxy, al koxy, cycl oal kgxy, |cyanoal kyl, hal o,
hal oal kyl , hal oal koxy, cyaro-Camino, nitro and/or a
group of the fornula R CONM-, wherein R represents
hydrogen or al kyl h prefer(dd enmbodi ment the
i nvention prOV|des/§ga?\ abi@yclic aryl derivative of
Formula I'l, RZ N

any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a
pharmaceutically-acceptable addition salt thereof, wherein
nis1,2or3; and



XO N (Il) No O any of its enantioners or any

m xture of its enantioners, or a prodrug, or a
pharmaceuti cal | y-acceptabl e addition salt thereof,
wherein nis 1, 2 or 3; and 8 X represents CR4 or N,
wherein R4 represents hydrogfe , al kyl, cycl oal kyl,

cycl gal kyl -al k dr ox al kex cycloalkox
cyan%dﬁfegﬁsenﬁe@“ %N@éﬁ%&?'” Rar%%eeesag? hycé;rg)aéla alkyl, cycloalkyl,
cyclo@RyIr@kyInihlydoxyaEidox abyél@a&ox%eéﬁr@amyll Iuilo, hanaIkyI haloalkoxy,
oar et er oar

cyand Bl Pl aryinr g P ogter oL X hate IR oM anylo arvioxy
heteroanybsr Wwetdrohpllaxy magl atidaglly Ueaismtadtklabeyd orey antwo ameasowith halo,

haloagyﬁ fﬁaﬁa%%g %&39%% trﬁﬁ? kéﬁcmi 3 5’ g‘&gﬁj the YRR 'R'CONH-,

resen 3(9%/' rogen or a
Wher@'ﬁ&’erﬁ@lﬁ@éﬁﬂtsyh Oﬁg@ﬁréﬂ‘b{ér represent hydr ogen,

al kyR! afy CRBalikydperfaeptl) abkybadH kdther, hyé&ls r@éént Qiy‘ﬁ%den alkyl,

cyclo%%glm&ycgeﬁ/g) aﬁ%ﬁlp ﬁ)?glrlé%y,eﬁlgf%l(ﬁpwgg@y qy@p tggfyhacio haloalkyl,

haloatkaoty otydred edirmmioy Iritky,, phadyicbhphgbyy,, heteesaryDayid/or heteroaryloxy,

whicr ShGHAEHr B, NEL EFIRLVL XY TRKRRLL AR ol be substiuted

one onavodined with llkya| hajayhalogmyb hadoalkaxy, eyana, amingr oifpo, &f group of
the fotrlkhﬁlé Rf@gym RREDNH- B %Nﬂ”s,égbdﬂlorwﬁe?ew&) ?ég%r%s/e?ts hydrogen,

t

alkyl, wplealhywhaleal Qﬁ;ﬁgnglh@%nyw eyl ;. wherein R

fe?L@tﬁﬁf&ﬁ my@br@geﬁtsquombgyrh or 8k kyRbrand R2, togfet her

Wi e 0 e . forma

bensB. AOSER - drasifer Bipefls SAESon Ao S e a8 oighd, form a
benzarfyseaipdroaraticl herzensubgy, thitte benpere ang tmay dpticrsaliy dhsubstituted

kvl | . , | -

one 8 mRE IRl SR Rlasdhihol YHRY, A fyeoaton.
cyanqg}laﬁohalgnhal@alhy thadoalkexy, cyang| amyno, métrerarat, )arylgxy, heteroaryl or
heter@@r}/ aern@PWar Y"heﬁhoi}f yl'wete?éé’rklp)@r‘ h@@?@éryﬁfxw m‘éﬂl optlonally be

tionally bst it
SUbStttW@dt Pﬁ%sorv\i"t’q’] tH‘%ﬁ?% W'thh@éﬂ kW'OaWé(l o%@'i?@%?xy’c%@ﬂp amino, nitro

and/oR@i gr@up rdif thi@formiud RVC@I\M—OWDefélnW@eb@s@h{sahﬁr%blhbr alkyl.

or of Bt ReRochBRTaHER SrbdREsht dlrdbioR &l Hifivetiee of the

invenbibn ishe diazabasycliorryldedivdtiee abForymuIladl avhdregteri vati ve

SfycF%;F%ﬁ? s PO iy, FRIGTRIL, &y el oaRp, BIkX. halo, CF,
OCFs0HY, mi:N,D, aheRd, Qpﬁ@r@ypherzd,nﬁrmltfoﬁmwmyl phenyl, 3-nitro-phenyl, 4-

nitro- BhéH)IIr 0- 430??|YIUM}OTﬁé1ﬂPther§’ylm tr Q- piReBYmethyl-phenyl, 2-halo-5-
uor

trlfluogprpe?}yfgge%we@ﬁ@r%rri@a@p@ny?ng q{ﬁqng /g-meﬁwl -phenyl, 3-amino-phenyl, 4-
amind-phéhylor 2raehingt4-pletimgllphehyamapalphstigHy, —formylamlno phenyl, 2-

acony By RER T "SbcADR o AueRl] "R ey p--phent
acetamidleyr ny| M-pbemyiaogtamile, N-4-phenyl-propionamide, N-4-phenyl-
isobutyramide, N-4-phenyl-acrylamide, N-4-phenyl-benzamide, 4-(N,N-dimethyl-
sulfonyl-amino)-phenyl, N-4-phenyl-2 2 2-trifluoro-acetamide trifluoro acetic acid, 4-
phenyl-cyclopropanecarboxylic acid amide, 4-phenyloxy, 3,5-dihalo-phenyloxy,
phenyl-ethynyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-thiomethyl or 5-trifluoromethyl-
2-pyridyl-thiomethyl;

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 lll,



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

4- acet yl am no- phenyl, N 3-phenyl- acetam de,

N- 4- phenyl - acet am de, N- 4-phenyl - propi onan de,

N- 4- phenyl - i sobutyram de, N-4-phenyl-acryl am de,
N- 4- phenyl - benzani de, 4- (N, N di net hyl -

sul f onyl - am no) - phenyl , R6

N- 4- phenyl - 2, 2, 2- trifluBfo—agetanide trifluoro acetic

acid, 4- phenyl -cycl oproganégar boxylic acid am de,

4- phenyl oxy, 3, 5-di hal o- oxy, phenyl -et hynyl,
2-pyridyl, 3-pyridyl, 4- dyl, 2-pyridyl-thionethyl
or 5-trifluoronethyl- 2Xpyridyl-thionethyl; R2
represents hydrogen or h ©and R4 represents

hydrogen, al kyl or halo. /In an el eventfillpreferred
enbodi nent the in ' rovi des a di azabicyclic
aryl derivative ¢¥i£;; P11, 9 R6 R XX ON(III)
N~CHz) o any of iNs enggtioners or any mxture of its
enanti omers, or a rug, or

pharnaceﬁtlcallygacce tabl e .addition salt t here

nor 81, oh 5 &hantiafars B 38y ngfie o 48 Sastieme oy Sie prodrug, or a
pharnvdatmuhlcalI)Réccq]ﬂablsaeaidchtlmdabgﬁﬂTeoaIVMdrelmycI oal kyl ,

cycl y. hydr oxy, al koxy, cycl oal koxy,
cyanrgg% Ey% o??ﬁhd hal oal kyl , hal oal koxy, cyano,

am nd, renrase@ts @R/I or N y\rh@(gln Rerepresents lydrogen, alkyl, cycloalkyl,
CycloglﬁgleélRfi‘er} 8k, @o&g? |8a|kb9ge@%h%%méﬂl| yhé?f) ﬁ%%nkw haloalkoxy,

repres ‘oal kyl
Cyanwémaai RO, amly@ry qwdh%t@oaral R%/Q‘}ter ¥loxyl koxy
cyanr@l &xd , Rﬁah@deph#idéaﬂtIbe edied QﬁhKDXYepr@}wﬁlO hydrogen, alkyl,

cvclo R 2y 15 st b AR ranelyp oo, sty

haloatkoxy atyanec kimenayriyitrodenyil ey ioxg, lnétetdaryl omvetrtoarploxg. a

di azf?"nbbc%%lr% garepéf deod%HbVo%rlngﬁ‘(%e %ﬁéi% %c'hl:' artyY\"?J%rr‘?/bﬂve of the

R4 represen
mvenhgrdr|§ggnd|agampyclm aéylkggyvatam o@d:cargpﬂeslélm\ghereln R* represents

hydro@Ar 69%1ky|a| R@'reﬁfes%h@%dré@brﬂ BRSt di afi®xyednd R® represents
enbod mé g di azabi cyclic aryl derivative of the
ydrogRDAKY bR #1KO%.
(1, 4nDaamasbiprgfangldd etbdlirnentd thd )didzamtyuixyalye meoivatize of the
inven fr%][syl - met hanone;
F‘i, - Di aza- bi cycl o[ 3. 2. 2] non- 4-yl ) - benzof uran- 2-yl - net
hanoffe4-Dhaza-bicyclo[3.2.2]non-4-yl)-8-methoxy-benzofuran-2-yl-methanone;

( e 1D4 %ﬂﬁzé’ b&‘é/ﬁlo([’fg 3: Andh 1Ny behbdtiraiBiithaREREAL UEAN
y(1 4-Diaza-bicyclo[3.2.2]non-4-yl)-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.

In a twelfth preferred embodiment the invention provides a diazabicyclic
aryl derivative of Formula |, la, Ib or Il, wherein

R' represents a group of formula -(alkyl)m-Z-aryl, -(alkyl)m-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 alkyl.

In a thirteenth preferred embodiment the invention provides a diazabicyclic
aryl derivative of Formula I, la, Ib or II, wherein R’ represents a group of formula -CH,-



(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl) - benzooxazol - 2-yl - me
t hanone; an enantioners or a mxture of its
enantioners, or a pharmaceutically- acceptable
addition salt thereof. In a twelfth preferred
enbodlnent t he i nvention prégldes a di azabicyclic

z der|vat|ve o%}ﬁgrnula I, la, Ib or I'l, wherein

Z-ph r-Sdterd-PyHd wgfu phgmfhw\é{mrem WS)O or 4. gpghz represents O or
S; and(vﬁﬁléfélrbﬂmezpﬁtﬁtyﬂieﬂarpﬁrldgr grou@- m@ygfpybnawﬂbee;ubsmutéd One or two
. or.1; . a repr nt r_.S.,.an erein.the
times 52l Befo. FERSSIRY BipRbriapy B SHBEPT el nyfte Bger a aroup
of thet foomuiarBC ONtH, RISQINHhar (R’ S) M Wplereind® kepygsents hydrogen or
alkyl. hal oal koxy, cyano, amino, nitro and/or a group of the

fornmul a R CONH R SO02NH- or iR‘ S02) 2N-, wherein R

reprl@sénﬁ@sh)ﬂﬂeﬁ@g@ﬁl 6fnb§?|dll(§l¢nt he gliazabiewséigtaryl derivative of the
invenhégierred enbodi nent the invention provides a

11 - Crieibire-RicyElobs 2ohed ey ol sienpRapLon BTt v+
methaihmnyl -CH2- Z- pyridyl or -G -C phenyl, wherein mis
0 1: . X i c
S IR O RS S ) B AR ke
thiometiyllfurarwg-ylmetbanene;toral kyl , hal o, hal oal kyl, al koxy,
nal o Keitea BGRRLS ATIRED-4) SIS Sy AIRED Pl RBnone
r epr @3 e 'W%g@naom'x’“ewexﬂf itsy ﬁnanﬂ%ﬁrspr@f ar plagrmaceutically-

accepﬂﬁbl@cbdmﬂ'ﬁn theindragmbi cyclic aryl derivative of the
i nve

(1,4 ”ﬁ‘ g%{ FLY ergpaes. ez']‘%‘i’i”k?"gt/lﬂje KWVestian prayifss gtazabicyclic
aryl dexiyptiveircdr-ctmula Inert hawbeesin R' represents hydrogen, alkyl, cycloalkyl,

cyciobikydall fagcf;wg PIGe2 GLROTCA Wil Fif L5 L UBRGARE B nitro-4-

methylphenpl, aza Jdiiltt%@h@[lB' 2. 2-nigre-phenyl, 5- phisifiosemetiyl-phanyl,  4-
tnﬂuo%m@rrbg/'l Hsﬁﬁangm%m SQHfIGB@?ﬁétHVﬁﬁﬁerﬂﬂ ol Wﬁé]gﬁeﬁﬁ | ®Smino-4-

nant I orrers or phar maceuti ca acgc

methxﬁmﬁ\e@wbn%amnomr@%f 4-aming- PB%WX'ee%?W'W?éT@PW&phenW 4-halo-
phen)ﬂﬁbmdidmmarﬁlh@ prrenfynt | Rracptyvamiespiiertlil 2z dbasatglahtino-phenyl,  4-

acety[aagﬁpgsoge{ng? gle%é)gﬁny n%}gm'%%/cl i}}aﬁ&\ﬂeny[sacetamlde N-4-phenyl-
proplmamnﬂel, kyN—éHrkwlnyl sokakyamidd, o, NERhaDPFacryGhnida, t r dN-4-phenyl-
benz%ﬂf%l e eh loﬂn%hﬁ%bl’fo@ﬂrgrﬁ f18) BhefRt Y RENEA%hyI-2,2, 2-trifluoro-
acetapuge i Flﬂkﬂ@f%n@@@i},ﬂ -geidnyi ph@Y'WP'DPmWF@ﬁPXYbﬁeﬁWId amide, 4-
phenydokal 8-52qihald- ’oH@ﬁ;ﬂHﬁv h)bheﬁgleém!/m(/)ﬁ @Eyﬂeymf@whdw 4-pyridyl, 2-
eyric B R i s SRR3R A oG 4- hal o-
ghenRF represontgHyangun, gy haly: aeet vl ﬁm nlo phenyl ,
ac am no- phenyl ,
S BnieeaRaiRen QoSBT cer am do
N- 4 Imhangriost preisirmadasimbedinent te midzakdolicyaryhidésivative of the
invenhb#iPhenyl -acryl am de, N-4-phenyl -
(1,4-Diaza-bicyclo[3.2.2]non-4-yl
(1,4-Diaza-bicyclo[3.2.2]non-4-yl
(1,4-Diaza-bicyclo[3.2.2]non-4-yl
(1,4-Diaza-bicyclo[3.2.2]non-4-yl
(
(

-furan-2-yl-methanone;
-5-bromo-furan-2-yl-methanone;
-5-nitro-furan-2-yl-methanone;
-(5-phenyl-furan-2-yl)-methanone;

-(4-nitrophenyl)-furan-2-yl-methanone;

-(3-trifluoromethylphenyl)-furan-2-yl-

1,4-Diaza-bicyclo[3.2.2]non-4-yl

1,4-Diaza-bicyclo[3.2.2]non-4-yl
methanone;

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone;

vvvvvv

-5-
-5-



benzam de, 4-(N, N-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- phenyloxy phenyl - et hynyl ,

2-pyridyl, 3- pyrldyl yrﬂ&yl 2- pyrldyl thlonethyl

or 5tr|fluorometh I thlomethy

epr Bt HPEES2 %lnﬁ% oS CEaRTEN K g 29lkfeghanone,
hydr ogemiagd-idycRi3. IZGQ]ﬁonMnyla-Sﬂ(QSrﬁ|trDbﬁéﬁyI§-&!nLan 2-yl-methanone;
enboﬁlt,ﬁrgﬂé%%glcyclo% abi]nxd ' )9I ar %l ni rophenyls ¥uran 2- ylhmethanone

i nve
(1, 4¢1DH-drazdboyclopd.2. Znahdeyl)-5-(A-acdtylaemn@phynyiefunamarny |-

methfrionf Di aza- bi cycl o] 3. 2. 2] non- 48/ - 5- brono-furan-2-yl -
met h@nérhtiaza-bicyclo[3.2. 2]non -4-y|)-5-(2-aminophenyl)-furan-2-yl-methanone;

( 1, 4(@1474@2%@9@!0% 3. Andh 2001y -4-(BLampropheh9h ffufamt2 Z1-Mlethanone;
3 Ao A azasbicyeloft 2 Anar or)--@rgestaniRonien i kam2y -

methér)onmt hanone;

(1, 4Dy ﬁg@oﬁ%lcﬁ{%ﬁ Anéh I A8 ey GHimb SRARMERYAA Dy

ur ant
methz(r]lgnﬁuaza bi cycl o[ 3. 2. 2] non-4-yl )-5-(3-trifluoronethy

I h

p eﬂgl-?zé ?Lbyg&[i% %ﬁ%ﬁi@,ﬂ)ﬂyﬁ hyéﬂtrim 2n¥| me hancir‘se

ur an (1241 |a¢,%-p|@(ﬁ 2.2jaon-Azyl)-4. %dlbromo—furan 2- yI met anone;
I az a('1b41D4§iélb?oyalo¥$ QOZ]néné(tll L) 1)-8=(04cHbrd-stamhsrayiethylphenyl)-

| - met hanone;

fura”@ ﬂl@?&%‘f)ﬁ?cl o[ 3. 2. 2] non- 4-yl ) - 5- (2- ni t r ophenyl
) - f utlad-DRazd-biwytlogB A non4tyl)-S-@-nitro-4-methylphenyl)-furan-2-yl-

ﬂﬁﬁ blcyclo[S 2. 2] non-4-yl)-5-(3-n itrophenyl
meth I'a yl - met hanone; (1,

4- Di @zférlbawblwpt@[& 28] non-Aay )5y Zsammoaéém@thahwhﬂoplhéwgan -2-yl-

methandrid: an- 2-yl - msthanone (1 4-
i aza- b|%¥cloL3 2.2

nophén§iDiezarpigycie] p. %1@9'?1 4a¥ién§e[4 '\{N dimetfhylsu|fony|)amir10pheny|]-

furangaﬂﬂnbth%m@h@[S 2. 2] non- 4- yI) 5-(3-ami
nop

. azaﬁ”X g}ﬁ% gcyfz‘%ghc?ﬂe anﬁ )}’I?@e 2fogr@¥@mn%pe?nyl -furan-2-yl-

metharepteenyl ) - f uran- 2-yl - et hanone (1, 4-D

Ingpza ﬁg%c[)jc(ﬂ Sé{r ?.%ﬁ%{&?@lﬂﬁ% % Zﬂnénér?é—%—cc%ww -furan-2-yl]-phenyi}-

propiergaidsi cycl of 3. 2. 2] non-4-yl ) - 3- rret hyl - furan- 2-yl - met ha
none(1 4 0haa- Bic%ﬁ){@chqﬁbﬁl43y|%52(]3®arcﬂﬂdﬂobhémoxy furan-2-yl-

i1
5- dl%fOﬂD f ur an- hanone;
methanene: i cycl of 3. 2. 2] non 4 yl)-5- (2 ch

| or o¢1%4Dia24-bivyclvis. Q}Q]noneinyib -B=[ 5 (trifeuor mgt hyiet-aridyne ;
th'omgﬁyﬁiﬂ%%?ﬁ' ph C‘ﬁénﬁné 1) - f o ]an”z°§| et hanone. (1, 4-D
i az ale{Ae[@e(Hoﬁ[ E)mazpwaogs 212|nengrs-drearborn pfuraniyyl]-phenyl}-
2,2,2 R IFb-dcetathf tfifdibro AEStRaRqge;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-3-bromo-furan-2-yl-methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-phenylethynyl-furan-2-yl-methanone;
N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-
acrylamide;
N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-
benzamide;
(1,4-Diaza-bicyclo[3.2.2]non-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;
(1, 4-Diaza- bicyclo[3 2.2]non-4-yl)-5-(4-fornyl am
nopheny1l) - furan- 2-yl - nethanone N-{4-[5-(1,4- D

i aza- bi cycl of 3. 2 2]nonane 4- 8arbony|) furan-2-yl]-phen
yl'}- propi onam d

i azaNprdyd|ldf- @l@zazﬁ)msﬁlph?z ?712)10@1%@ 4-gagoonyl)-furan-2-yl]-phenyl}-
isobutyedm@ieophenoxy) - f uran- 2-yl - nmet hanone; (1 4-D

Iugf gﬁgl?lcfiéc'pfuw%&?{b&ixyfc acldy 4) [5=( 1[2? dfatzraI blcyclo[3 2.2]nonane-4-
carbongl guEarhg-ly]] [jhﬁ'rm‘}—a?mde- nmet hano:}eo N-{4-[5-(1,4- D

i az

A 4 < ?éﬁé’b@% oi CgrﬁgﬁY g% (? é\%ﬁlr?ogh\éﬁgg f%raY]I igpﬁﬁﬂhanone

(1) NGl L 1-Biacop ey 9ok AGiPanae 4 32phend- uupar-a-phenyll-
acryléfﬁ’&:l@arﬂ‘-%&

an 2Ny{|4?[§%t hégﬁ?yé%éogl%ycloa E%]none}/rle? 4- carggr?% uraX—rHyl pH(renyI}—
acrylawigé: [ 5- (1, 4- Di afa bi cycl o[ 3. 2. 2] nonane- 4- car bonyl ) - f u

ran- c . . _

8 SRR ar BT 57 s, praniamere o BoRgRYISEHtcall-
accep(’t?lnljqultjorph@hme]reofoenzarri de;

Aﬁié ;E%l?nskﬁlhﬁf)c?ﬁ f&gﬁﬁwéo@ ﬁfb‘?e At]fyth% émbé%ﬁﬂ%nts descrlbed hereln is

N- di met hano
cons@gredw@h;n[ﬂge @goge opthe present |nvent|on

I aza- bi cycl o[ 3. 2. 2] nonane- 4- car bonyl ) -furan-2-yl]-phen
A }1 i.sob % ram de; Cycl opropanecarboxylic acid
Definigi a- bi cycl o[ 3. 2. 2] nonane- 4-
car bktmjfrhé -damtexdd - @f yihik- plventidn -amialkeyl group designates a univalent

saturéut%gh_%@ﬁ?ﬁﬁbﬁ%@@%@%ﬁr&%gn CHQ A 'Isné ﬁy%c@?@&?ep{él}w 6referab|y

contaiq péfrpm-grie 1 eighteerbtapondcitems. (Lhnoatkyb - mosapbefeyied-afirom one
to so( éﬁrb%ny lalo'rf???@(L—b1ky?cfdwé‘”élﬂﬁl%Nr@hd1ﬁ Entyl, |sopent)sl neopentyl

{ z%d& %4‘] onane-4-carb
tertlar,yaqgrgyly|h]ex¥5lh@?g,||§ohegglri{ rgderr eg]ppﬁjﬂmg%@g(ybrrep&esents aCig
alkyl groﬁwruﬂcmamgt bu@maﬁbbgtwr%cmdaw M@jm@ﬁ@ubrt@mylbutyl In another

prefe g SBGRPETLP! 1S TeiRU ARt S SRR b e BY HORyP. which may

in partionisr derreethyd, teliyi, propysooisepadpyi.he present inventi on.

Pﬁi/lewt gh'ggtfbn%xt%ﬁ%k' |E\lz’§ﬁ‘t des% I:B?@’gmrﬁ} dé’% %ﬁ%]t'é a cyclic alkyl
group, preferably contalnlng 0 from three to seven carbon atoms (Cs.z-cycloalkyl),
including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

In the context of this invention a cycloalkyl-alkyl group designates a
cycloalkyl group as defined above, which cycloalkyl group is substituted on an alkyl
group as also defined above. Examples of preferred cycloalkyl-alkyl groups of the
invention include cyclopropylmethyl and cyclopropylethyl.

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 alkyl 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

ei ghteen carbon atons (Cl 18-al kyl), nore preferred of

fromone to six carbon atons (CLl-6-al kyl; | ower

al kyl ), including pentyl i§§penty|, neopentyl ,

tertiary, pentyl, hex and i sohexyl . I.n a preferre
groups i U e%p{qﬁ Fe get,lmgsaW@i i{aloaﬁms &r gmglomethyl group
represéits islgng thﬂb&ﬂometﬁplbglﬂoﬂp, aseichrtemetiuitgrbup aaed similar trihalo-

suostfel’ Piefil ot b PR coeRrlOE @le8 Aok e ghailon mclude
trinalogerohetigly préfergidy GFeul ar be met hyl, ethyl, propyl or
| Sopf,0 ﬁé’ izor#taxlI gﬁtrﬁgrﬁ\f@f'{tloﬂfa %I|%|kW§FdL{bndéSI8nateS an alkoxy

cycl oa desi %ggx iCc a
grour)pa@fd@:ﬂa@dwetf@m étht@hh@ Yfgr@hlptlﬁr%@stlwt%‘é\péﬁ @ram@cﬁfh times with

halo. aP@Térré@hiIb@M@anblﬁdﬂs, of | el Lﬂﬁ&éifﬂlow%&Gdé’ph‘ﬂheloglenmethoxy,
%ﬁ: &E@ cycl opentyl, cycl ohexyl and cycl ohepty

prefeigply ontext of this invention a cycloal kyl -al kyl
gr oulp thescgtektesf this rwehtiahlkar agh guoupsiedrfnates aahonseyclic or

oI5 L8, g RS AL B PRy ovos of i

inventigr inclids phahyy Indgnglipepbthw rezulémyt eftwdrenyli, aod whehracenyl. The
most gb’&éﬁ@&%ﬂﬁ@ﬁ&ﬁ%‘rt@%vﬁﬁﬁéﬁ%’&%ﬁ thyl. In the context

an a roup designates an .
" al kin the' contestupf th/bﬁérﬁ‘éﬁrﬁ'oé?l ﬁmarylgxwr@w idestgnates an “aryl-O-

groupBVﬂﬂﬁ?leﬁ‘ﬁ aBfl i9rRf aefigs abkoxy TEEAHBSt pieféfied dr?lbﬁ?tgrgﬂp of the
e net hoxy and ethoxy. In the context of

mven}lﬂ@&ph%rgpxg( cycl oal koxy group designates a
" cy clnothlekgdnt€xt' ofghrsumvemﬂm ei retenaarglagroup desigrmates an aromatic

monod%]c w&%ygﬁgﬁgterbgy r%ﬁgt Kl hOF]oI'i:IE cfm—:I av ﬁﬂ)tré Het&roatoms in its

roup t &5 An '3l
ring sérm@turet Bf@‘arr@idthetmatomerlmlndalmty®g¢rs I&}; Qi@geﬂe(@) and sulphur
(S). above. In the context of this invention halo
represents fluoro, chloro, brono or iodo, and

hal oBIaf§Iredr 8t THERIPGRM diStarPaty ik Irowps R e dBremfian include

furani’lerml rpartMEUlléh f@llréW-lZ 1gr glyﬁumhleaélsrbﬁtpeﬁub@dr OftGer®R- or 3-yl:
trihal onet

selenpRhfale s 460G YPRIliTbae y P Yyr oyponh (BB, in particuar
pyrrolt24 ohl3eylomeahglly|, gnqmqrtlcalad csiarol-2r 4+ or Hallo-thiazolyl, in particular

thiazo?-;ébfh' L4t &c |”‘?H7él’éz :jﬂsp?ﬁ’fcﬁ It ﬁﬁ@aE?ﬂnﬁa'&M e |‘]E>§/g$‘zo|yl in

I nv ntlon ogenne
particgleg. pyraaohs- c nt éWd dsoxaﬂOévh nvemarmular Hapwqt&(w- or o-yl;

isothi8z&yP |He§érglaéﬁa?sls§ﬂh|é’éd$-‘?%y 4- eroggl aﬁ)éé’cg%tél?ﬂ iRep&HiBular 1,2,3-

oxadlanv_fnqlhj1 q{ﬁgr o,bq gr S su ?a*iﬁi@%ob’?dﬂpb’@%‘fnq@%%tz :I:T?rlazol-4—yl or
2, 4tmaM3-gin thradlaJﬂﬂylt rmh@bawwrenh@&’thuaomﬂlm-abf y5-yl, or 1,3,4-

thladlé:':éﬁ%gp{(lat @értc&? EDa?/txt%qI%rf gfy%?o 35 rI 4 )ﬂa?)gﬁ@#l@ypr %uBartlcuIar
pyridagokSe car ot gyronislinyEx snmplaescubdr pyrmm@mé’d ér yr Srybupgazinyl, in
partlcﬂfartﬂg/?a%lh@}’%?trehab&“ﬁlé% E{Fﬁﬁ%tlculafqeillxl or %D@—'ir}’%ﬂimyl
pr ef Mpr%@rgfreynedg5@9%@%@%@@!&!'. @PUPS ?fh@\%/anent'On include
furanyl, in particular furan-2- or 3-yl; thienyl, in particular thien-2- or 3-yl; pyrrolyl
(azolyl), in particular pyrrol-2- or 3-yl; oxazolyl, in particular oxazol-2, 4- or 5-yl;
thiazolyl, in particular thiazol-2, 4- or 5-yl; isoxazolyl, in particular isoxazol-3, 4- or 5-
yl; isothiazolyl, in particular isothiazol-3-, 4- or 5-yl; and thiadiazolyl, in particular
1,2,3-thiadiazol-4- or 5-yl, or 1,3,4-thiadiazol-2-yl.
Most preferred 5 membered heteroaryl 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-0O" group, wherein aryl is as

defi ned above. The nost preferred aryl oxy group of the
invention is phenoxy. In the context of this invention

a heteroaryl group de3|gnaté§ an aromatic nono- or
polyw%cllc het er qcyclic grou whi ch hol ds. one  or nore

het eMOER GHgTeried Psmepmbeged helierogry. 9ToHpe R g invention include

pyrld)hehepﬁa?ﬁt@ﬁs gw’kﬂ;JZUCte ¥ 4- yb@ﬁd F()M:Z|npl><)fg§értlbgbar p@rmizm 2- or 3-yl.

of PRuthe Bt s TivertiBn i aroneC IR, HeebG&E group

desigﬁa’teare Ricyolic Betgrocydiicegrglip, whlcpéndlds: oharormhmrerhaercratoms in its

ring szrl)ékure ff’r? W{BPH%&W tFn? |H9ér]ﬁt‘d?P r%rt %M‘\‘é"hé%ro%gchc group”

mclud;sybenzg(-g,ts@pyfuve |apq)gwmmbg{e@%@g@qacychqnngp @nj@ining one or

more tHEtadsttdhs. iPRefedd fEtetbatonty @\‘?(SPudéa nll‘?fogé’rﬁ ﬁny bxygen (0), and
azolyl, in particular imdazol-2- or

SU|th€]§ zolyl, in particular pyrazol-3- or 4- yI
i soxlamiéryéd bm:yqnarﬁet@r@bajl dreopsiod the3invéntion irﬁelud:le indolizinyl, in
particl B {TASER Y 10t 9L indihu? i bRy, 57 B3y Fsdintoiy, i
partlcalqulsomdoliz 3 540®>6ayi[ beoro[RIfyignyt, ringestigular benzofuran-2-, 5- or 6-
yl; c&bfﬁ‘il&ﬁ?l p%rﬁcfdlérz@enﬁobﬁiergb ]5’—20(1 é- gg??%hzﬁﬁ%ézolyl in

t
partlcglqﬂ berg,omjydgsz 21, Eﬁa;c@rl éj/(lﬂ bgngqthlaggtyl dlw partlﬁular benzothiazol-5-

or 6- W%drﬁrﬁm'lﬁfpd%(éljlér 3ur|n@ 08 8-A- ylinoMmyli ﬁlﬁczarwmar gQinolin-2-, 3-, 6-

or 7 5@&+s(qqymoipyw¥lqﬁrﬁzwgé |s_oq&||n<ﬂ\ryé- ﬁ)yr ! ?ygzgﬁwllnyl,nln particular

ClnnObIa-IGt-ICHUY-éyi phthalaiziny2 - inopalicylar pinttatazirad: yl7- yi rguinazolinyl, in

partch é?clrg]h 22 él oror7 bﬁuﬁlo&%hﬁ\ﬁewl art'\{?flgr aﬂen ?él(r]ﬁ% %r 6-yl;

er“oar venti on 1 nc
1,8- namtbnwlnyi N mrtlcptdarr 8- napfathyadanE B-y 6+ of Hi-ghynd ptaridinyl, in

partlcgﬁdrtdtéh’cﬂlﬁrZ thi 81”7%/1 or 3-yl; pyrrol yI (azolyl), in
particular pyrroal - oxazolyl, in particula
oxazMore preferrgd kycmllc hqtﬁ[&:@m groupﬁrpfﬁa@tln@nt@p mclude indolyl,

in parﬁlbu%whdcﬁa 45 @F G@beenZQDKarZ}ﬁyth pamtlcﬂ.ﬁért bétitcturan-2-, 5- or 6-

|so . ol apticu :
yl; ﬁﬁrg%ﬁ 3|n p@rtlc(HJa t&gnz E‘H ? ggl QEOEF;)/F Bgﬁzmmldazolyl in
particphartbembmmdaiolQZ -36t br &dylazind gdinocxalidylyin panticular quinoxalin-2- or
6-yl. 1, 3,4-thiadiazol-2-yl. Mst preferred 5 nenbered
heteroaryl groups of the invention include furanyl,
i n phliost prafarred reyslig-hederogryl grodng of khe myvention include indolyl,

in par@@[ﬁdr%@j@ertBL 6F162¥I eéné’c[lé]fura%|§4 |Wa?t|éUI§rf Sérﬁﬁﬂuﬁanz 5- or 6-
eteroar

ntion include
y1; beEB by Sar i dan e a2y boal SyE ™y o' hc
pyraipi riyé cornextabflthud amvmro@ZIw-r%terOErﬁow grolp désignates a

“heterfg)%?)tél t“ﬂ%é ﬁ%’{? VRS@%’P{?&% gg?a %@%ﬂ) geyﬁlelt or ocyclic

group, which holds one or nore heteroatonms in its

Pharrha®8LtRbiiV AlcHEStapld'shiie context of this invention the
—rgrrrr&m'%yﬂ‘r%ﬁm clic group” includes

benzbb¢ HazplFiexadc amb d§r'Xatlh@1‘Béltréﬁl imansiopciayike proygded in any
form S@tHAE l?(brf\wueQHférﬂed é@?ﬁhél@t%rnoglﬂﬁ’éle Brmfthélgde pharmaceutlcally

(i.e. Lﬁsgﬂﬁ&tcg@ acce&agle sartsggﬂd(gpe or )f)goc?ru& orms gf the chemical
compound of the invention.

Examples of pharmaceutically acceptable addition salts include, without
limitation, the non-toxic inorganic and organic acid addition salts such as the
hydrochloride derived from hydrochloric acid, the hydrobromide derived from
hydrobromic acid, the nitrate derived from nitric acid, the perchlorate derived from



Preferred bicyclic heteroaryl groups of the invention
include indolizinyl, in particular indolizin-2-, 5-
or 6-yl; indolyl, in particular |ndoI 5- or 6-yl;
i soindolyl, in partlcular i soi ndol - 5- or 6-yl;
benzo[ b] furanyl, in partlculﬁr benzofuran 2- 5- or 6-
benzo%b thlen |, In particular benzothlen

perchi;ql\ricﬁagid;, t %rﬁrggs[ﬂhgg?zaeylp/ed frompai@gRAQrigr acid, the sulphate derived

from b@l@?ghmaiﬁdgiherotrr@te Qierlﬁverorhefbimtd‘la@aO*th’é acetate derived from
articylar ben i.az

acetiG e c i acainen Brvag . 5og EeqlithoprRyihe) mecsPee; gegred from

ascorfia radid,nf2e , b@zerdsuphonaye ; dersaaguifrahi byhzemsulphonlc acid, the

benchci"létdé?H/]earfrbrﬁoHéHz{b‘?é ag i the?:mﬁémg%ey herl&é§%H '&)Hrranﬁle acid, the

["ar
Cltratfbéﬁf'V%@h fram lechaﬂﬂz the gmb@nabe. 9$”VQﬂJfrﬁ@z@mbﬁ9|C aqlfﬂl the enantate

derivé®Fidnt Wit 88 OtHe fidmardie dHrlvEderoinUrﬁ‘éﬁ@'alch thel Glutamate

derlvéjcﬁltrag} Ilpgjmlgraol éﬁ%b&mq@pl%rpfég fror@ g?ycg?ggtcp rtllg/gﬁan%@]t& derived

from [Hotici akidy the inmalepir teduedifrgmh enaldica2id, the ®aloAaye .derived from

malo 5481 K58 SR TSR TN, Ml ¥Spenenoronat

derived feny| methanmeopblphanengtid, ithe paaphtbaleme-Denlphionater-derived from
naph%Ter@Z@ugﬂoglcp%gﬁno[tﬁigﬂtﬁé‘l)ét)e dbﬂv@d’ﬁ‘r‘dn‘?lﬂyﬁ‘iallc acid, the salicylate

derlv%frpnbgqalégyllgéﬁq),thﬁdsg)flgzptezderl\@d pmesgrpic agid, the stearate derived
from gt@'aﬁ@@ﬁld e, sudblrﬁé!étde?wﬂeaffr@w sfl,@&ﬂhd: ch?d tﬁé taﬁré/tb derived from

refered bi c tero
tartaritr g e ol S aInasele Sertved fbm PgiBhe sugnenic acig and the
like. SuchGsalts; mbyabed[)bhédj barwbcedutepa\rdlll kndvm ahe nzstnbbehin2the art.

b-enzoyﬁel cédéjega&{ b h%?@(gy# a{’@ep?@ bﬂgf tcﬁ be considered

pharmasesticalbn aei:Cﬁ@taéqu)amayo ¢ wﬁublmébegwmsatwn of salts useful as
|ntermé’tﬁél%"s°<"]ﬁy|o‘b@a|n9{goug CHaRTiIGAIN cfb%r%lﬂﬁf bt [I_ﬁeasanSlf]ﬂléP?dand its

above. Pharnmaceutically Accepta l'e Salts
pharr@ﬁ%lsawep%otama%@ﬂdanon\ﬁ@ fof the invention nmay be

pr ovivieesl ddlitsasy a érwmaucbmlpbanﬁcwf theeinvshessi@stiude alkali metal

salts, psryg n| S raL) glumlsal o?@ erb NEPB@pggpgﬁf tggdgﬁrgtﬂnecontalmng a

Carboxyxlgr(sup and pre- or prodrug forns of the chem cal

COWEMB“ Car'epﬁem?%rébpﬁg?lgpégg@{)%léﬁ gtionic salts of a chemical

phar mace acce I ONn sa
compapnaefthe [mvantion l6ﬁ|Ud@hwlt||ﬁ1QHt ligitation nibegsadiema e potassium, the

calcm@r‘(ie?t?ag'(erﬁagﬁéﬁuﬁd%é Nt $8é ta‘FurﬁHﬁur}na?né h@]lurﬁyﬂ{@émlﬁfé d8e lysine,

romh drochb%:ngac:ld roromg

&r PVEPTHiHnSa yé‘F‘Gb Calf f @“' l: FaTROHRY | Afethe invention

contafrf@gnam anionicagralip. tSL&;rﬁeatmmuorsa:jte rgy ldbeeid)f rrfnedhrmztb;]oce_dures well
[ ri. c e phosphate derive rom phosphori c

knowrﬁ%pgmet%ﬁgsgﬁllrt)ﬂget %’I?'deri ved from sul phuric acid, the

f or nimt thedanitard of ftihie nmyentivincthacodium kaltsiceftdcentiningexdmpounds

d f

are $I§8”1’:or?t%ﬁ{dlgteac'ag gﬁ%er v&gﬁ%ﬂ\é 3&': le r%@lté‘cgﬁatgﬁlum salts).

t he "ascor bat orbl Cc aci
Prefeﬁéﬁz@?e@,@“ﬁhéﬂbi CHeqs U’&jaWbﬁﬂB@hﬁéﬁgquﬁfﬁP@a&éh%i methyl- and

the eiH%onQﬁ?ﬁ‘Zs@ﬁ&ethebyM@élkﬁlr @ﬁhhﬁ@éﬁs Cinaadiculahenei dyarsprbSyl-onium
S Y8 L EiO MG Drurd s, §
salts; an he cy Ioa Ky alky onlum sa fs, |n partlcular the cyclopropyl-methyl-onium
salts.
Particularly preferred onium salts of the invention include those created at

the N’ position according to the following Formula I



citrate derived fromcitric acid, the enbonate derived
fromenbonic acid, the enantate derived from enanthic
acid, the fumarate derived fromfumaric acid, the
glutamate derived fromglutam c acid, the glycolate
derived fromglycolic aci d, °he | actate derived from
lactic acid, the nmal eate derived from naleic acid, the
mal onat e derived from mal onic i &7 the mandel ate
derived from mandel i c acid, tbé mwat hanesul phonate

deri ved from met hane sul phoni c\acicd, the

napht hal ene- 2- sul phonate derived from

napht al ene- 2- sul phoni ¢ acid, tle phthal ate derived

from phthal i c aci d,\{‘ge@l‘ﬂiw e derived from
salicylic acid, the Pb@ﬂ'e) erived fromsorbic acid,
the stearate derived earic acid, the succinate

derived from succinic acid, the tartrate derived from
tartaric acid, the tol uene-p-sul phonate derived from

Steri tol uene sul phon| c acid, and the like. Such salts
m&—for med by procedures wel | known and descri bed

i n thiee ahemiclempmints sfuttle aresertinvention dnayvexish imgy) and (-)
formsné:g }A)éﬁ é:soiﬂsrjﬁ\%frﬁ@formgamcrgpérln%%é #f l‘rf\‘égs %&%Fs afth fdividual

reparation
|somqrmtr¢erﬁ§@wg$ (2135 V\lﬁhtlibﬁhﬁl FHOREG of the eresait l@(ﬂﬂb@und of the

i nveRbb@m.cam@lmhé ScarPRY FBEGVEH CiRtd Mhac 6?9&5‘4%?@%& by known
u

diti al salts of a chemca f
meth‘?qd?ea”% rl'%thesl %M’@yaq’fk%ﬂﬁarﬂtéigaﬁ‘e ‘%‘éﬁi%eo@ﬁl@ﬁ Ségst"héy use of
an opticHllymesiNd awid,aapbeliberatingotieo wpticafly tiwvenmfﬁe @dmpound by

t ai |n car I S O . .
eanfll B A% By AR Pl Bt HBbE e recergpreg into the optical
antipadesniig abaseco mponn ghufmatiographyeni @n iopticaldactivé trhatiix. Racemic
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Methods of Producing Diazabicyclic Aryl Derivatives

The 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.
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treatmiity (55 8e T OBHGTe " BINILGHS SHEN BRAP (HeGRAITGLag vouS system
Such edigeadns @xtdisoideps),inclugss adnxistg! icognitidestisbrddrsoearning deficit,

memory deficits and dysfunction, Alzheimer’'s disease, attention deficit, attention
deficit hyperactivity disorder (ADHD), Parkinson’s disease, Huntington’s disease,
Amyotrophic Lateral Sclerosis, Gilles de la Tourette’'s syndrome, psychosis,
depression, mania, manic depression, schizophrenia, obsessive compulsive disorders
(OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia and
obesity, narcolepsy, nociception, AIDS-dementia, senile dementia, periferic
neuropathy, autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy, bulimia, post-
traumatic syndrome, social phobia, sleeping disorders, pseudodementia, Ganser's
syndrome, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue
syndrome, mutism, trichotillomania, and jet-lag.
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In this context “treatment” covers treatment, prevention, prophylactics and
alleviation of withdrawal symptoms and abstinence as well as treatment resulting in a
voluntary diminished intake of the addictive substance.

In another aspect, the compounds of the invention are used as diagnostic
agents, e.g. for the identification and localisation of nicotinic receptors in various
tissues.
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The pharmaceutical preparations are preferably in unit dosage forms. In
such form, the preparation is subdivided into unit doses containing appropriate
quantities of the active component. The 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.
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COMPQREANY LONERIRINICB{F 8=y ?P%‘H\tso édfé’p?%mt 80Qime °§l?§tt%? riegredient per
indivitighledsse qfrefefﬂébl@%ﬂ f¥ém abtﬂjte’dlt@raboﬁﬁyobengﬁﬁidw%feﬂ?ﬁd of from
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phar maceut i cal preparations are pref erably in unit
MethGEEFNTHRERT 1 o uni ¢ doses cont ai hi g appr opr i at e

quanthe i diszaficydie aotli derivadinpsneinthe Thesanii nveokemyere valuable
nicotihR FBERbrPMoRURRSH2 AR therefore useful for the treatment of a range of
ailments involving cholinergic dysfunction as well as a range of disorders responsive
to the action of NnAChR modulators.

In another aspect the invention provides a method for the treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including a human, which disease, disorder or condition is responsive to
modulation of cholinergic receptors, and which method comprises administering to
such a living animal body, including a human, in need thereof an effective amount of a
diazabicyclic aryl derivative of the invention.
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Separgtere AlvStalfy weve nfltetes! iandh graretiyt @iedi ohhas Ohga'ﬂe@\s crude 3-
quinuglideH exifie (HEROLEBS g) KWHONSEY h the next step of the synthesis without

further purification.

Polyphosphoric acid (180 g) of was heated to 100°C and crude 3-
quinuclidone oxime (30 g) was added portionwise. The reaction mixture was heated at
130°C for 20 minutes. The mixture was cooled to room temperature, and 50 ml of
water was added. The mass was carefully homogenised, the mixture was poured into
of ice (100 g). The mixture was made alkaline (pH 12) by adding sodium hydroxide.



to the action of nAChR nodul ators. In another aspect
the invention provides a nethod for the treatnent,
prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a
hunan, which di sease, disordér or condition is
responsive to  npdul ati on_of choli nerqlc receptors,

The aixHrgnvesh exEeRied WiRsNIYeloradg i 4L MThgl g ex fcthwgs dried over
sodiuhi #tilpgaterantihebsslyentivigd tehha\@cRumderaeduced pesssuidier eof

t] t bi,cycl
Gor VT oL AFRU allbehroRbes T ikSedioitidio g angnan-3-one and
1,3-dibkhakicyawEh? i2dmordre4 icenwas r Eh0Ben(688%av Ehe nikkme mEnsomers was

Crystéflgzl%;bgf;&noéb n%?%'l%ﬁ%‘ & S;Rémaf g%{éféalgbl%[%@zfé%ﬁah%‘ Bhe (5.12 g;

cove

18%)cbhaisaivand frasm éldté%tet\@saft Ristiipd i dlash efuematesrapmdwith acetone)

of theRre8fdtle! gflid ¥ SatidLbic R I BEP|haH- 416ﬁ@f (diong 32045 he
invention are those stated above. |s at present

contenpl ated that suitable dosage ranges are 0.1 to
1.4-DiXaBicynid[3.2it]aomarna]J. Wed CHEN. 1993 86 2@rd -28#d]y, and

“nterﬁggg%gl %Oﬁﬁ-d_oo mlligrams daily, dependent as

\ exact nmode of administration, formin _
whi ch4-Rigzehbicyclef2a, 2]m®r®ri Reireat(Pd2 govid anwhl) cwas hdissolved in

tetrar?/QFBfEf'a?\t 633} hfP); Ihlﬁp\déLe hie hgﬁﬁl n\l/?b%ggd (60 r‘?‘uﬁﬂf V%ﬁ%ed to the
solutl@ﬂ@r\grt@eée@ﬁ@@ ARUr REETRE RS FT 46 Bogisy Afier &ROBRY the reaction

mlxtuhéetcﬁfddhﬁi&érﬁﬁeﬂdﬁur‘éh@\m@r % A Wéfsaa?ddéfcb/drfoﬁmé aﬁ@'ﬁhe infixture was
flltereg a_bal vl tﬁgéi?esrgﬂ&e @tir?%qeﬂaraée \%@ﬁg%l rpgﬂqus pressure.

The forfmedheuuaaage waandistilled mhdﬂngélﬂ)hrqo@mBar 767C). Y081d of the title

ferred ranges are from about 0.001 to
compegéﬁt%fﬂ %?g ? . and fromabout 0.1 to about 10
ng/ kg p. o. EXAI\/PLES The invention is further

3-Brohld-95tecid §g|d"(’!ﬁt8rrﬁ§(§|§fé3c9&rﬁp6l9n(§)he fol | ow ng exan‘pl es
wni ch_are_not 1 ntended [0 De [ 1] ﬁéﬁy limitin

the §@chBEH] RE Srhivatd fBANds1d & ”'Bk)aﬁ%qj 250 ml) was

addedPrigfanmaiiiooyropyriitie AoH meag3sgnsol; nZIW S!d)lnﬂorﬁlnﬁ heptane / THF /
senS|t ve rg@ nt.|§p or i nt er medi at.es rfor

ethylttmg qnmgw{ drERs sbi|(5r pg 1 PROLF a'{e -70°C. Solid
carbohdsz[deazﬁm By@I 2)[28 oD waaaaddbobaed (thatrexinedi wae stirred until the

oGRS e 50 TR R ) oo
acid (368 @I 2M.oRhefelgYdRiran wes leyaperdied: The mixkira was extracted
with @@tﬁyl@?@ér) 3 ﬁﬂ@o%eﬁﬁé\'éom%h%@ é%r%ha@@%/é@@h}ad@@é with aqueous

The re wag Stirred at 1 hour
sodluh SdiaNE (30 G aMsdinedatovn B1YASe: WS SAREGen ice and
acidifieoowett équeﬁﬁs hﬁ!ﬂ’p@hl@hedacﬂdy(sloal Bl; WEGJM) fThe enigtlirandas extracted

with SREELL 1¥odRh ©he TBS AR ALAGS HREYES A evaporated. Yield 36 g (54%).
Mp. 118.5°C.

Method A
(1.4-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; 7.9 mmol) and 1,2-
dimethoxyethane (25 ml) 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 ne (approx. 30 g) was used in the next

step of the synthesis wthout further purification.

Pol yphosphoric acid (180 g) of was heated to 100C and

crude 3- qui nuclidone oxine %30 g) was added

portionwi se. The reaction nPXture was heated at 130C

for 20 m nutes. The m xture was cooled to room

tenperature, and 50 mM of water was added. The nass
(1.4-Dvasa bidveld]B 1221henogenissiedmd-Aeamxyume thamnedurreic adid salt
Comofui 100 g). The m xture was made al kal i ne (pH 12)

g sodi um hydroxi de. 22 The m xture was
ext r dloe éidevddrmpcmMwaeS mrap:@@dxa@&ﬁdimg)to NathaskAy from 5-bromo-2-
r

furoyl"@ﬁorﬁj&é ﬁ\9|ef?%% lgél] glr‘f@ ; es ﬁe@?%r@ﬂ@ ﬁghg&rﬁ s@@ﬁm hydroxide

nder re

(10 rrumlvlh@va@rmﬁ,d sThe mﬁueezwarsmna@[egﬂ withdiehlarpaetbaae 4 10 ml).
Chrorﬂaat%g%wbhcymb@[g@?wm PAERBrdmERandametfafs snd &3HE: ammonla

ner s fro
(8018115 0Bk P comPPLRET Ao mor EsbRbIaCLAas am Ghtayoeh by Sadition of
a dieffyl B2heg; and 89@thahbe nsigiuve (O: fr satufateéd natre fuvaaric acid. Mp. 192.7-
196. 4g§sti Iled off, flash chronmatography (with acetone) of
e residue gave of 1, 3- diazabicyclo[3 2. 2] nonan- 4- one
(8. 919 32% 1,4-D azabl cyclo[ 3.2 21nonane [J. Med.

, FH@nIr c acid salt

. . tr alsln
(Commgundm&m ved in tet rahydr of ur an (50 m), liti um
al UnTIﬁ‘é leeh&&rhcgé@n@ W prdledmBdchraiag taddethddoAl 'ﬁ%m 5-nitro-2-

furoyRHAe g 2#%%@06¢§W$0$5§%ﬁ8ﬁwy*asw@u% bR

tenperature, water (2.3 m) was added dropw se and the

(1.4- [Waéé Wiy cis.2. Zfﬂhl)ﬁeé{ ?I‘;)j ‘5= (-EP ﬁltr%%hgﬁ{)ﬁ fURR-2 9F%\é?rqar§d'x%nﬁvdrochloric

the rrrtrate Uy T U0l avapul reducceu press

acid daitr(feineoung Afce was di sti IIed wi th Kugel rohr (0. 5
nBarThg Oﬂ’aef c?én%éhrﬂf v@é’se np{rbbéf%d %@BR}H# > Metﬁo&@ﬂ@rom 5-(4-

acl d ernedi ate co oundr)
n'tropmesam%f%@yls Biside f(M%mO%B 0 N9, 827 AHBPH opyipthylemine. Mp.
298.26€50 M) was added |ithiundiisopropylamde (191 m;
0.382 nol; 2M solution in heptane / THE /
et hyl benzene) at -70C. The mi xture was stirred for 1
(1.4-Diena-bityclo]BC. 218ohidy|)-Cafbifidioomelny (phedyB-forark2 38-nmethinone

nyarofARy RUISH BRICHAB halate was sLirred until the

Tdar bondr oxr de was gone. Water (50 ml) was added

f ol | bhedtitly @qmwm hﬁ{/@ﬁrd@'ﬁpérreidc acgeiding 3190 Method A, from  5-(3-
trlfluo-r‘—é}ﬁeﬂﬁllﬂr@wgfz‘lfd%b?lnché)?ld@V@\W@t'h%HeBi Jﬁﬁ?%dtdﬂ%@pmlethylamme
gé aﬁted with diethylether (3 x 100
Mp. 288bfned et her phase was extracted wi th aqueous
SOdI um hydr oxi de (3 x 100 ml; 2M. The aqueous phase
|

hvdroehlarlacaoedisaMGhmohed P(63 X 100 n1) The conbl ned et her

phase,uag SV wad §rdpdR P debfling M Mmh8d ok from 5-(4-
chlorophenyl)-2-furoyl chloride (Method B), using no diisopropylethylamine. Mp.
272.5-274.7°C.

(1.4-Diaza-bicyclo[3.2.2]non-4-y)-5-(2-nitrophenyl)-furan-2-yl-methanone hydrochloric
acid salt (Compound A7)
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.



Met hod A

(1, 4-Di aza- bicycl o[ 3. 2. 21non-4-yl ) -furan-2-VI - net hanon
e hydrochloric acid salt (Conpound Al) A m xture of

1, 4-Di aza- bi cycl o[ 3. 2. 2]nonane (0.50 g; 4.0 mmol),
2-furoyl chloride (0.52 ng, 44.0 mmol ),

di i sopropylethylamne (1.02 g; 7.9 mmol) and 1, 2-

(1.4- PRGNS BB oh 2By Y15 (ARFrophbh{I§Hurdh-J-9LRdISIMM AR ochloric
OVer TDe product precipitated as hydrochl oric
M&Mga%é%s filtered and washed with 1, 2-
d;gETh@Xbi‘t% gwnﬁpdl!ﬁwdﬂWas Yrepdredl 8kcardifg Ao Mdthod A from 5-(3-
nitorAERyS e e prigpe (esho B, uging yoedisepreRyleiylanng Me. 224-

230°Gret hanone fumaric acid salt (Conpound A2) The title
conpound was prepared according to Method A from

5- brono-2- furoyl chloride (Method B) using no
(1.4- DiBZ&MﬁV@}ﬁFB&HODaTA wie-8-mgthaxypenz@furanti-y-methanonelmydrochloric

acid ggn,(oljmpcy@fd ,quled The m xture was extracted W|th

di ch th 3 10 i Chr t |
Cor TR AR comRs bk A AP AR FaRBIaah i Mematd & Trri Exethoxy-2-

benzdf8&syl BhibridegMetihdik BY | tidivg mormrsupcbpyTétaylemume.slmpnﬁ4hg46° :
salt was obtained by addition of a diethyl ether and
nmet hanol m xture (9:1) saturated with fumaric acid.
(1.4-Dvpza-bdycio 3. 298 Naa:4-yl)-oxazolyl-5-yl-methanone hydrochloric acid salt
a-bicyclo[ 3. 2. 21non-4-yl)-5-nitro-furan- 2 VI -
com éUﬁd A1 hydrochl oric acid salt (Conpound A3)
titl Eh%é'ﬁﬁ&ﬂﬁﬁpw peeRieearestasrAuring coMetiathe fppm S5-oxazoloyl
chloritie QMethdd B? Q.Tszn? ﬁuromsbp@ﬁiymwlgnm&tmd>‘@oom@e@@nfm)
di i sopropyl et hyl am ne. 242. 6- 251.
(1, 4-D aza- bi cvcl of 3. 2. 2]non 4-yl)-5- (4 ni trophenyl)-f
(1.4-Disaa-bywlo] 88t Xlaonrkey hindnaofuramn-2eyl-raeihdnsak thydfmiponimecid salt
(Com @égnglmg}itl e conmpound was prepared according to
from5-(4- nitrophenyl)-2-furoyl chloride
(Met hoel Bie geinpgund wiass dpeppipdetargPedingeto Ndethod A from 2-
benzc%gr% @hlorlde (Method B), using no dusopropyleth\yglamlne Mp. 264° Ci]
(1 Diaza-bi cycl o[ 3. 2. 2] non-4-yl) trifluoronethy
Iphenyl) fur an- 2- vl - met hanone hydrochl oric acid salt

(1.4-Qiegapatyreb[83) 21hbA-4-i/h{3emetHyrduae-1gs mptieaasrthydrochloric acid

salt :ﬁccorm n Met hod A from 5-(3-
hyl phenyl ) -2-furoyl chloride (Method B),
usi ngheditldi cxopowpy vesyrepateteaccdvdingZ@6Mediod A from 3-methyl-2-

furoyifchudids A BmBURIE LS o SiRatafy by ¥ pepeRr 2 e
A6) The title conmpound was prepared according to

(1.4-DMBE AR RIdI8 O 1Ak 4t-y 1511 SUdr BRI UFar- ot i AdthahBhe filuReric acid salt
(CombNel Qg ;8] usTng no disopropyr et hyram ne. .

The title compound was prepared according to Method A from 4,5-dibromo-
2-furoyl chloride (Method B), using no diisopropylethylamine. Mp. 250.9-254.3°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-
S-trifluoromethylphenyl)-2-furoyl chloride (Method B), using no diisopropylethylamine.
Mp. 201°C.




272.5-274.7C.

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

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

A7) The title conmpound was grepared according to

Met hod A from 5-(2- nitroph yI) 2-furoyl chloride

[S)th hod B usi ng no dijsopr Eyl et hyl am ne. My, 216. 3-
Jigga-greychf3.2.2]non-4-yl)-5-(2-nitro-4-methylphenyl)-furan-2-yl-methanone

hydro(:ﬂal,oﬁrcféc@cz@albl(cumlpobadA1251non 4-vl)-5-(3-nitrophenyl) - f

ur an net hanon dr.ochl r| c
A8) Fﬁ%ﬁ'ﬁﬁ%ﬂ%{ﬂ&ﬁ%{ﬁ% e sPerediadedfahey R Jem Be-nitro-4-
methyehérnd)-2-ftiroyin &lékde niMetbpteBy| Jusihd urmydiisoptapyiletbylamine. Mp.
19g9°¢ Met hod B), using no diisopropylethylam ne. M. 224-
30C.
(1, 4-Di aza- bicvcl o[ 3. 2. 21non- 4-vl ) - 8- net hoxy- benzof ura

(1,4-MazaYicyBRI[B 2R n o B etyHen26iuiasaLyl-rh EPRPeHE thyAfdchloric

.. Ihe t1tle co 8und was prepared accor di ng to Method A
Mﬁﬂd&%ﬂwﬁ—b benzof uroyl chloride (Method B),

usi nghaaitldi caropsury ek pyreparateacddrdingdtt- B@iod A from 3-methyl-2-

I T SRR Tt L

conmpound was prepared according to Method A from

(1 ,4—[%'2 X228/ 8.2 SRbAM-05-5MrLARg @huoké%hé%l—@vl methanone

SOpT Opy! ETTIyT am e, "My >160C Tdecon
hvdrom Oﬁmrﬁ@ﬁﬁa%(@‘?mlpﬂ“ndf“ inon- 4-yl) - benzofur an- 2- VI - net

thaltnlonﬁe Rier @@r’ﬁb@uh@ v éréﬁdrbd é&gmagp@ KetHod Bheom 5-methyl-
134@&ag%§g?ﬁg%nyéﬁﬁgﬁ{c§ap c{fm Cgﬂqu'g” Q |398ropyleﬁ1ylam|ne Mp.

280-280r6opr opyl et hyl am ne. . 264C.
(1,4-D aza- blcyclo[3221non4yl) 3- net hyl - furan- 2-yl
14 - met hanone hydrochl olrl c acid salt (Corrpound A12) tThe
Dipzd4 16120 NAA<-IAD-Sx ' [ : ‘

hydroghf@Ricieia §a|tf((%ﬁhbbuﬁalf8)de (Mot hod ), using no
arrso ropé et nylam ne. Np. 225.8-227.2C.

(1,41 U@stﬁszﬁrr?mfﬂd yA9CORdiBg i Mithod Ui afio 5-(3,5-
dichlorgphémixyafane-2-eardry| achidrigal tusit§onpouidoplopgletiyiamine. Mp.
124°C§l|t| e conmpound was prepared accor di ng to Method A from

5-di bromp- 2-furoyl chloride (Method B), using no
di i sopropyl et hyl am ne. M. 250.9-254. 3C

(1.4- m%zéb%\/%?&ra@fms of

yl- methaﬂisﬁél]h(ﬁargéhiemamdpsa{bmqmmmd A18tid salt (Corrpound

A14)Tﬂaet.ﬂé td&nmmwv& VRS pRFRP HRBrdif§ OfHiNKhbE A from 5-[5-
(riflg oAy cRsPuFiaY RV GG 520 2rAPORM or | BROTHEL hod g9 10
diisoptspyigthytardines Mip. d@gPet hyl ani ne.

(1.4-Diaza-bicyclo[3.2.2]non-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.




Mp. 2010C. 25

(1, 4-Di aza- bicycl o[ 3. 2. 21non-4-vl 1-5-(2-ni tro- 4- net hyl
phenyl )-furan-2-vl-nethanone hydrochloric acid salt
(Conpound Al 5) The title conpound was prepared
according to Method A from 85 (2-nitro-4-

chI oride (Method , usi ng
dypyl-furan-2- vI methano e fumarlc acid

salt (qjdrnéogh@p@qbl cycl 0[3 2 21non 4-vl) - 3- mat hyI benzof ur an

the TS PRI ANY SEY PibSered afed e, ySP IR 4 Rom 5+

phenyletbiyngsl-)ﬁ?eﬁjnqmelzach:édzlofldeolylb ¢66.8-16R3{Gkt hod B),

usi ng no diisopropyl ethylam ne. M. 260-276C.

(1,4-Di aza-bicycl o[ 3. 2. 21non- 4-yl ) -5-phenyl - 1, 3, 4- oxad
MethedBol - 2- yI - met hanone  hydr ochl ori ¢ acid salt (Conpound

3-BroMo-ZXurbi€atigt(IrtefR8matNeomesumdepar ed according to
Net hod A Trom 5-

i [ -
© G BUKHER T SRS RO A & Ba0- %47 Bl)@nd TR 23R mi) was
adde@llllltmomdﬂmrebmdnlade ne91Npal; 0.382-A8IDQ I(\/I soluélon in heptane / THF /
aza- c on 01,0
ethy|6eh;§ ) 248 2b9q,’ rﬂ{%arﬁgﬁé% Wagér Yirredr (Br 21 Ih6QL HOPAE.  solid
carboodmmmmtpOAB @)Z‘EBempd)t Wescaﬁqmljaddvthe rprxgprarwas stirred until the
carboﬁe W‘% ﬁségﬁ)g)v (a%d?edf IIowe by ague%us hydrochloric

acid @&Osmb %@% Ehe;}egﬁmy@ofw@n wqg,e@aporated The mixture was extracted
with cﬁéth tfEhe&rZ(@- o1 oY Ghlt}’[‘ﬁn@ caﬂdbﬂfedﬂrewe}r pﬁa&ém(ésf eitfé&é@m%queous

sodiufy, hyafiio dyé)é B BXhoTHE SRusapY g Brgonas apled on ice and

acidifieainmith rmhumsplnmlracleld)rlacamd dinog mb NI oThe mixture Swadextracted
with e(tﬁér‘ {ﬁ %%ggﬁlt) Mle %o%rﬁeg:y Lohet E@%g?&{%‘y%@rﬁ%@éaﬁpﬁé}a bRy (54%).

ori usin 1 7'sop
Mp. 118@0
(1 4- Di aza- bi cvel o 3. 2. 21non- 4-yl ) - 3- br ono- f ur an- 2-yl -
f (Conpound A20) The title
*BMREUABH A, from

3 er-tlfﬂe ddmﬁmbdncDWbQTprd@ar@M%)hQ@hlBgfai @ilxture of 5-(4-nitrophenyl)-
—fur% ac%g& i f%gl 5 aé' dr}d %H'orr?)g cr}mcfor%e' %P(B) q%& fﬂ%(l " 'Rours. The
mixtufel wés [Bivapardied \amld@cseﬁam}ratﬁd witly lanhydpdusplusniey Ae-daid chloride
was @%dﬁ'ﬁ d?%rh/?é}gdlﬁ irfodfigkic acid salt (Conpound A21)
e tl 9 e compound

was prepared according to Method A,
from5-(2- phenylethynyl)-2-furanoic acid chloride.
MethddPc 166. 3-168. 3C.

(1.4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone fumaric
acid salt (Compound C1)

A mixture of (1,4-diaza-bicyclo[3.2.2]non-4-yl)-5-(4-nitrophenyl)-furan-2-yl-
methanone (0.70 g; 1.9 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[3.2.2]non-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.




Met hod B 3-Bronp-2-furoic acid (Internedi ate conmpound)

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

THE (250 m) was added lithiundiisopropylamde (191

m; 0.382 nol; 2 Msolution_in heptane / THE /

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

hour at -7OC. SoI id carbondi oxi de (,100.3 ; 2.28 nol)
..... e S ARRIORNENY DA gihe gthanone fumaric

acid saﬁr(kzmmb@)ﬁcdesyvas gone Wat er (50 m) was added
foll

d h
The 08 LRy GE dre i WRS-P Eha1et afeardieht Bisthdy & fill 1 4-diaze-
bicyclefd. 2 &ineut4-yij-bH 3ehitcoplyerat hra-2-w-rhethamione. Wipe 184.9-188.2°C.
combi ned ether phase was extracted w th aqueous

BS@@US B hy? methanone

fumaﬂrwamldcsaltdﬁocnmurdi @41)0 rri 10M . The m Xt ure was

ext rf‘ﬁé Q@ee%darh%?lgrﬁd;Wasﬁ'epgﬂ&ga% rgﬂ;%“f‘o ﬁ%ﬁbq@f F’f 4-diaza-
bicych{3 3 24Mer-dpHiohy Py o mey1y e 1HEaT Cry e e ape. Nip. 179°C.
Compound) The title conpound vvas prepared by stirring

Methéy [ Xture of 5-(4- nrtrophenyl) 2-furoic acid (1.0 g;
14 &3 ol thro I or 10 m

(_@Qtl_lhcl&ihydrous t ol uene, The aci d hI or| de was used

W' t hﬂ%téégergreﬂg{/hgﬂg?%f HQQtnhé’n‘r_ 3_'\1§rfr169dsoq%/edarrﬂ dlrghlor%methane (2 mI)
was Lﬁ‘dﬂ?dz gronydedaiene f U?Pétruf% Ohcil d“s‘glaéa( 2%0)" -5
amrndplhetdrfw(rfuﬁén k2)_y| -methanone ) and 4d|chlor05metAhanet 10h ml) at room

-diaza- Qn - i t r ophen

tempdBite, THE BT G 1 SuBs 00 i 18 TR 5 R%%%?L%d%%fﬁr%hhvdrox'de
(20 mtat Mo was480den folBAgedchhy eectr‘aah@m witBodichloromeathasts (I ® @0 ml). The
crudeuW&furﬁyq;algg?ﬂrﬁrgg %2 gﬁr%sigergh@n\rghﬁb‘%r%gws L{%@ €5 efhixture of
dmhbl'ﬁ@%&ﬁrleesdﬁﬁmaﬁ@' 4t ﬁﬁ@ bt m%@@ncﬁyaéd@UEﬂbnﬂdﬁP ‘R{oduct was

|solat§d %TshMé fr%h@seawg) melt?:h@r(@llecﬁﬂnbt ure (9:1) saturated
fumaric aci _

MM&MMMMS prepared accordr ng to Net hod C

frofTTI(ré i‘ﬂ1edé ﬁo%nd4wals prep;re_dmaccord to ;\Aetﬁ?%r?_ fron] (1,4-diaza-

brcyclg{%é,?&m@ﬁ 4,06 jglanjmgg%re@ﬁ -fyran-2-y methanone The correspondrng
salt wiak, dbt@lr%dab)beldmbﬂ[@’ & disthginether bihd MméBranbi ﬁmb@gh) Baturated

with B e, NS it S Chr cpar od acor di ng Lo Mot hod C

from (1, 4-di aza-
(1,4-hazgbiac[2.222 Inon-4y N5 (B acety laininoptiemy | -iur énH2ayi-rietnianone

fumar?ﬁlsga%raﬂ d&ﬂranb polﬁ»rbl ER) 88220

aza- bl cycl o non- _
phenﬁ‘? ﬁlgrcaq{néo d 5O0aEed agcgrdrng go mnthod LIB ?%m H,4—d|aza—
bicyclo[3.2.2]non-4-yl)-5-(3- am|nophenyl)—furan—2—y|—methanone. The corresponding
salt was obtained by addition of a diethyl ether and methanol mixture (9:1) saturated
with fumaric acid. Mp. 216°C.

N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-propionamide
free base (Compound D4)

The title compound was prepared according to Method D from (1,4-diaza-
bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone. Mp. 264°C.




fumaric acid salt (Conpound C4) The title conpound was

prepared according to Method C from (1, 4-di aza-

bi cycl o] 3. 2. 2] non-4-yl )-5-(2-nitro-4-nmnethyl phenyl)-fur

an- 2-yl - met hanone. Mp. 179C__ Method D

(1, 4- Di aza- bi cycl o[ 3. 2. 2] noR®4-yl ) - 5- (4- acet yl ami nophe
Iy N (Co , .

-trifluoro-

g

aceta(mde,{rjﬂuq cgti
(1, 478 aia- Y&l dad. plparcdartdramd fo Method D from (1,4-diaza-

. am henyl ) - fur an- 2- y| - net hanone and, di chl or onet hane .
bicy R B AT o a6 sy FMethAroNgas 2401 ofdioroacetic
anhydrides M. X1®@°C4 hours. Aqueous sodi um hydroxide (20 m;

+; z 0[3.2.2]nonane-4:c9 furan-2-yll-phenyki-isol
fumarigf acidjseitl ( unehiad) net hanol (4:1) and 2% net hanol

as eﬁ%gﬁ'? dﬁﬁwr@% MRpardF k&8s Bthf o Mitndd €8 1rBAT Bt 4-diaza-
bicyclgﬁ?}-2%%&%)-@«6&%@@pghgawwr@nﬁ-yt-w@%@t y| &@fihophisobutyric
anhydnde. Mpirzpsg- vl - met hanone fumaric acid salt (Conpound

D2) The title conmpound was prepared according to

Method D from (1, 4-di aza-
M-Eycl o[ 3. 2. 2] non-4-yl)-5-(2-am nophenyl)-furan-2-yl-m
(1.4-Rinhaibacye) o] T2 Joon 4 gipdadi- (M N-diadethylas| fart keinmindpthgnyl]-furan-2-yl-

methatiHe fr&d bae aCEMPblnb Feher and net hanol m xture (9:1)
saturateqg WLh

(1. 4P DRI Vel AR DGR ot S diTanp g furan-2-
yl-methédnontui0atg21 \8 miedi hane aiéchlbromesthanech ehlk ahéthbesmifariyd chloride
(2.12 592%83% ?Btn:of)loqeﬂcf %@?ojlggyiﬁacheo E§ %5 (\?v%sagtfrpéod L goérﬁ temperature for

15 hobirg Yaqus{aBis Zozljuto imydrgiide &6 (8- HW wap lesidgd)followedh by -extraniion with
; cArrasp ' al.t: ai Y i

e Bbhenegy (o S8 AP Wrugkshiphe SRRSARARRY oy s oo
chromgdegiaphyd USIG ha f wgriec fcrAighlappmethare @ methanol (9:1) and 1%

metha¥d| 4slSluérdt. $hB préaudti W€ (Rliated a2l theFadtebdse Y iBRMYb mg (3%). Mp.
.A-furan-2-yll-phenyl}-propionam de free base
189 c%'Con'pound D4) The title conpound was prepared
according to Method D from (1, 4-di aza-
N-{4-[5-dy4Doé Ba-BicY o 22]rdnarke-4 Laabomd pheagi2-y fi-phany2-aghylamide

fumaﬁ?ﬁ? b-.(l 4-pL)| aza-%)lzgycl o[ 3. 2. 2l nonane-4-car bonyl)-fu

[ an-Eﬂﬂwtﬁl-eafgr\w}ndzw@?zprﬁo%féd J6+ QAL & Mthed B Trom (14-diaza-
bicyclof3.D12ese4agpbi(d-amindphahy!){WanEdynhelEnohge ahd tactyloyl chloride
(16 e%%nﬂfl)pg%%?\é\es prepared according to Method D from

bi cycl o[ 3. 2. 2] non-4-yl)-5-(4-am nophenyl)-furan-2-yl-m
N-{4-[&t Hathbliazahityriol 3. Rikinomares-#ecarbormyl dfurds-2-wp-phengiEbenzamide
fumaric acid salt (Compound E3)

The title compound was prepared according to Method E from (1,4-diaza-
bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone,
diisopropylethylamine (2 eq.) and benzoyl chloride (1.5 eq.). Mp. 254°C.

(1.4-Diaza-bicyclo[3.2.2Inon-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[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-methanone,
diisopropylethylamine (2 eq.) and benzenesulfonyl chloride (1.5 eq.). Mp. 201-203°C.




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

ran-2-yl | -phenyl }-isobutyram de fumaric acid salt

(Conpound D6) The title conmpound was prepared

according to Method D from (1, 4-di aza-

bi cycl o[ 3. 2. 2] non-4-yl ) -5-( Dani nophenyl ) -furan-2-yl-m

et hanone and i sobutyric anhydride. Mp. 223C. Method E
i [ -[4- (N N-di met hyl

2_y|]-gremibamitieriumaiavoid sed (6pmpound E5)

(1 el a3 Qiushal 3o LRardapbrdind 5 MBABHRERYY 1 4-ciaza.
bicyclgi I3tk EdA@MiNOPheRul AR FoRIIaNaNeor | de

cycloprdphRebarbbBycioRde. Mpd2slichl or onet hane (5 nl) was
stirred at roomtenperature for 15 hours. Aqueous

sodi um hydroxide (5 m; 1 M was added foll owed by
Meth@kEraction with dichloronmethane (3 x 5 m). The crude

1,4-Bh35 Wi& cNas PHRbRIAI BY St g A r8fbon SV PRRLAY- 8%t hanone

(Compednd &) net hanol as el uent. The product was i sol at ed
as tRenqd: S 4N i i
AT PR R Eg@z%%%gﬁfgz XA Tnppgny ) furan-2

yl-mefhgnope, (0.2 g dyd yoraeh yanshetyIformaig: (30 Bl wag atifred at reflux for 9

days. (TERIPOUNR W33 eVagoridtéd eARBTRWHHI WA hyBRF&NEs €20 ml: 1M) was added

follondSC rdi Q%O&o I\/letﬁo&. fro 1,4-:g| a@- | .

° °Wt?|dc§¥| SFRCHOD] WER- diC Of‘?@g} eSO - FF affudeyixtyre was

purified barslitca geldclaromdtogriapbii) asindea nidtuée ef d)jchldome22éte : methanol

(9:1) %‘gﬁf‘{ﬁ\f@%eﬁ@ﬁaﬁf%%fﬁ%eoé?’o@&'w%”?s%?a‘t a%Y fRIbL ddbe. Yield

enzamd urmari c aci
0.29 g Gortpd UMl 238°CThe titl e conpound was prepar ed
according to Method E from (1, 4-di aza-

bi cycl o[ 3. 2. 2] non- 4-yl)-5-(4-am nophenyl)-furan-2-yl-m
_@_%Meth none, diisopropylethylamne (2 eq.) and benzoyl
(1.4-Dibr@bicield[3.222]aan4-yIMS-(4Lakiophenyl)-furan-2-yl-methanone

1.4-Diaza-bicycl 2. 2] nons A-vl ) -5-[4- (N, N-di phenyl s
M&%@%&@@@MI - met hanone fumaric
aci deEswglisothCmypoated(182) mFh2.0S mhe | csotped mddiwakromethane (20 ml)
&d&{e&%ﬁ dizng o d frr omyi1 54+ A - AvNE(A-
Wa_s bicyc oP%. ) %} néﬁ- Aé yFw&'-hﬂ-ogm(E%Bﬁ'%‘%?ﬁ'&a&‘ﬁ[g’hz:%]-”ﬂ‘-ﬂ')_5 (4
amlnmh@gwarfg,ran—aml-@aﬁ;hgw%pﬁwcgﬁhmlﬁg)r(lgth@q_e)mQrml) at 5°C. The mixture
was dl’l@)wl'é%ln@ﬁéyﬂrff@ﬂwhbdﬂﬁél%& isde e{rgld 1 @fduls aMoorm WdmpBeRfture? The solvent
cl opr opanecar boxylic aci . . e
volumEyWipB e Rtaoq (8. T FEXbifts 50l RERAsd WS SiRg v filagion. Mp.
>3009G. 2-yl | -phenyl}-am de fumaric acid salt (Conpound E5)
The title conpound was prepared according to Method E
from (1, 4-di aza-
Methad Elycl o[ 3. 2. 2] non- 4-yl ) - 5- (4- ami nophenyl ) -furan-2-yl -m
N-{4-BLARPII8-a-bicyclo]3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-acrylamide
methylium iodide (Compound H1)

A mixture of N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-
yl]-phenyl}-acrylamide (175 mg; 0.479 mmol) and dichloromethane (10 ml) was stirred
at -70°C. lodomethane (68 mg (0.479 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 triturated with diethylether. Yield

0.15 g (62%). Mp. 230-246°C.




cycl opropanecar bonyl chloride. M. 254C. Method F

(1, 4-Di aza- bicycl o[ 3. 2. 2] non- 4-yl ) -5-(4-fornyl am nophe

nyl)-furan-2-yl - met hanone (Conmpound Fl) 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 -nmet hanone (0.50 éo 1.6 mol ) and

ethylformate (30 mM) was stirred at reflux for 9
M@&s. The m xture was evaporat ed. Agueous sodi um
N-{4-[Bydr £Digea-brYcio]3. 2 R 1M naves 4agdiseny | -airbavied - Yienyll-acrylamide
N-Oxi action \Mth di chl oronethane (3 x 20 m ). The crude
—ﬁ?—&é@-m@—\%@g—)purl fied by silica gel chronmatography,

usi ng enixtuse wfe Nof4- kﬁ ¢hét-driene-biyc[3. 2ridinbaand-4-¢bapyl)-furan-2-
v AE BRI 77 o G‘%‘?%gmmﬁﬁ%%ﬂ%p&@%&é% R 5165 ma
0.958( mmolp %Qﬁfﬂv&%ﬁtba% APn )M%Sl ptiradaat rPRdaYPErature for 15

hoursanTReYEng%gl haReRE wab! eyapdraked.i wnr@mbwgrgehz;ﬁaérﬁ silica gel with

. Co yl i sot hiocyanat e
ChIQETgRtFTon TFRGL Sk sarte 33003 (440 Tt diegiestompound
Yield 180ang ¥ 39%).eMpf 162°C
(1, 4-di aza- bi cycl of 3. 2. 2] non-4-yl)-5-(4-
am nophenyl ) - furan-2-yl - met hanone and di chl or onet hane
Exampleo 27 ) at 5C. The mixture was allowed to stir for 4

In vitFB) rﬁbﬁforﬁgr 844, ﬁﬁn@%\‘éﬁ)ﬁﬁe 'B‘?Hmﬁgﬁqi’f heBYAiR  The

vent une was reduced and the solid
pr odlmc&h%&am@tﬂ theeaffiBiy of the aemeauNgp, of thesimyentiqp fergeinding to

ol7- subty e of nicotinic receptors is determined.
nane- 4- car baon

e & ISR S, 0t PRl ISR T D otieaan ot he Elapidae

snakd Gungauns mﬂl)‘ICIAcmsxtIUr‘rmsohlgh affinity for neuronal and neuromuscular

nICOtIN-C feerchf(% ﬁ’heny acg(%:?y g%[m;'le% %Woﬂ_}gﬁmgc}tox@e labels

n|cot|ﬁiccmejylghglunear@ce(pi@rsnﬂo}mmsbysthe( aedubunit ispdarm found in brain and
the ocJ ﬂgﬁﬁrﬁ{ Rans n%@gorﬂgs&ﬂar‘%%cﬁm' ) solved in

di chl oronethane (5 m) was added. The m xture was
allowed to stir at -70C for 1 hour. The m xture was
Tissuadldrop@citiba reach roomterrperature and vvas evapor at ed

and %“ ! ur%esdg\éﬂa tph plﬁrﬁtag te(s Q@é Cerebral c%rtlcesgfrgm n/‘?eﬂe Wistar
rats (N’é({)&ﬂOSgI arel-hormeogeenisery tdro{ B secahdmimarie- mi odi20omi Hepes buffer
ContaL]rﬁ‘HX?f 31;1‘68' @M*ﬂ?&l@fl' WG RET 982 AveRIgED . SRamosvldhct} (poH 7.5)
usingN-gqru- Pirg-Tumrapi deaageasyedro] 3he. disauaaseispensiPhony | pulbigcted to
centrlflﬂ:[etl%n pgzmgndz T?WE"I?L@THLQ@S (tde éEE)eeratéﬁ&mc)arded and the
pelet s YRIEGHBITEA LG o8 T Hgaers ab o7 OBk gfOF JBrinPHsbr o of fresh
bufferf @ndlthe final pellet is then re-suspended in fresh buffer containing 0.01% BSA
(35 ml per g of original tissue) and used for binding assays.

Assay

Aliquots of 500 ul of homogenate are added to 25 pl of test solution and 25
Ml of *H-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.



hours. The crude m xture was evapor at ed.
Chr omat ography on silica gel with dichloronethane,
met hanol and conc. ammonia (89:10:1) gave the title
compound. Yield 180 ng (99%. M. 162C. Exanple 2 In
vitro Inhibition of 3H a- BuRdar ot oxi ne Bi nding in Rat
Brain In this exanple the affinity of the conpounds of
the 1RO APPYN Pora n@PﬁG‘i"ﬂEX 144 th§7ﬂ'¥%r§t'§p%etsfmm egoby fpventional
liquidr eciemflatich | cougihgr NEpesific sbiRdingaiottadl NBindingd meRisi Aen-specific
bindi|solated fromthe venom of the El api dae snake
@%ngarus mul ticinctus. It has high affinity for
neur thaltestndlne is gmescas an 1034 (tbeiguncentatq of $he st rseibstance
W - t oxi ne
whlch: 'P‘Bﬂi%%h gégﬂetbgr%a{@@%ﬁ‘éﬁg%gp r?)'g!?:)gn %g%a/ PBr red by
t he &he §Qﬁ}lﬂi’$l af thegs @xmﬁmam arﬁ meaémiednrd Taplee1 Helow.
isoformin the neuronuscul ar junction. Tissue
p[eparation Preparations are perfornmed at 0-4C
Tabledhr epral cortices frommale Wstar rats (150- 250 Q)
Inhibitive oh ergBohgadtdxine Bingiagonds in 15 nl of 20 mM Hepes
buffer containing 118 MM NaCl, 4.8 M KCl, 1.2 MV
MpSO4 and 2.5 mM GCaCi2—{pH 7.J, gs+ag—an U tra- Turrax
honogeni ser. The tleeumcmmbewsi olsb s subjected to
centrifugation at| 27, qq or( nlnutes. The
supernat ant is discartdeta—and—the etHet is washed
twi ce by centrifugati oAlat 27 0063§4q flor 10 mi nutes
in 20 M of fresh bufksr angd tbqfﬁlna pellet is
t hen re-suspended—n—fresh—buffer—conta ning 0.01 %
BSA (35 ml per g of oFBginal [ti 89089 and used for
bi ndi ng assays. Assay fhiquots of Q0 pl of honbgenate
are added to 25 ptr—of—test——sorutiomrand 25 pl of
3H a- bungarotoxine (2 nM final concentration) and
m xed and i ncubated for 2 hours at 37C. Non-specific
binding is determned using (-)-nicotine (1 nmM final
con- centration). After incubation, the sanples 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. 31 The anmpunt of radioactivity on
the filters is determ ned by conventional |iquid
scintillation counting. Specific binding is total
bi ndi ng m nus non-specific binding. The test value is
given as an I C50 (the concentration of the test
substance which inhibits the specific binding of
3H a-bungarotoxin by 50% . The results of these
experinments are presented in Table 1 bel ow

UJ




Table 1 Inhibition of 3H a-Bungarotoxi ne Bi nding
Conmpound 1C50 No. (M A 0.54 AS 0.051 C3 0.080
F1 0.017 32 CLAIMS 1. A diazabicyclic aryl derivative
represented by Formulal RL \ O(l) /,(CH ), O any
of its enantioners or any niture of its enantioners,
or a prodrug, or a pharmaceutically-acceptable
CLAIMRIi tion salt thereof, wherein nis 1,2 or 3;and X
and Y, independently of one anot her, represents CR2,

e of one
anot ﬁe?‘ 8%%'8@4\% %ng@ég ?ﬁtgggj&cl oa éY,
cycl oal kyl -al kyl , hydroxy, al cycl oal koxy,
cyanoal kyl , halo, hal oal k haloalkoxy cyano,
amno, nitro, aryl, aryl \jgg -al kyl, heteroaryl
and/ or heteroaryloxy, whi aryl, aryloxy,

aryl -al kyl, heteroaryl and/ heter oaryl oty may
optionally be subszime e or two tines with hal o,

hal oal kyl , hal oal kox§H.)@yand, amino, nitro and/or a
group of the formMa R H, wherein R represents
hydrogen or al kyl; Rl represents hydrogen, alkyl,

cycl %y‘%’f' its éﬂéﬂt%@é'oraéﬁﬂjyrlnrxt@ﬁédéfoil‘é’]eﬁﬁﬁtmﬁéﬁs or a prodrug, or a

cycl hal oa al oal koxy,
pharmﬁutlcelwraﬁseptﬁhle@ddmpmsaarthﬁ@pérwrﬂn which aryl

or heteroaryl nay optionally be substituted one or two

times w t;& al éyl ,, hal o, hal oal kyl, al koxy,

hal od] Bahf, OF ' anmino, nitro and/or a group of the

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

;fﬁ;?;%'ﬁtdsﬁg;%&geﬁ{bgnﬂyﬂ?fl o%(?yag{o‘?ﬁerk%%?es al o@F\‘Qy'CR and/or N,
wherau‘ryIRalzkmfJ ; ,amde@n(dgn yl Qhonearqnoi@rc.renﬁ@s@emoayWogen alkyl,
cycldalik®l kydidAkylRaIkNE HEHRAY lalkexy; cyWBaIkek), 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 RCONH-, wherein R’ represents hydrogen

or alkyl; and

R' represents
hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy,
cyanoalkyl, 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, haloalkoxy, cyano, amino, nitro and/or a group of the formula
R’CONH-, R'SO;NH- 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)m-, aryl-C=C-, heteroaryl-
Z-~(alkyl)y- or heteroaryl-C=C-, wherein
misQor1; 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



mis O or 1; and Z represents O or S; and wherein the

aryl and heteroaryl may optionally be substituted one

or two tinmes with al kyl, hal o, hal oal kyl, hydroxy,

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 hydrogen or alkyl; or 33 Rl and

R2, or RlazndRq |ggther with the carbon atons to

whi cR' BhdyR%a0e RoanddR’ ftogether véthtbefaasbon atamate which they are
ound:alrozﬁﬁ oc}érfzorfuggd é?@h\%‘ﬁcb&%??%dﬁ%%%‘r\ﬁﬂ‘eﬁ'tfenzo-fused aromatic

cyc

carbogyic phe A ORicaly b SibstBdeRyane ocyt BaeRywits Ay, Sycloalkyl,
cycloé’l)(f\fé]K)ﬁ h?dirb& Yalk6XE | syldemoky, @ymk%yhalohﬁb[balkyl haloalkoxy,

cvar o S A Bl oblES B Y SyRISoR, Feresents

hydroggdrapakylor al kyl. 2. The di azabicyclic aryl of claim

1, wherein nis 1,2 or 3. 3. The diazabicyclic aryl
derivative of either one of clains 1-2, wherein aryl

i s s2| Ehe dihzabmycliharyyebalpin dnsihereing of phenyl ,
|ndeﬁyg1aggr@aphthyl and heteroaryl represents an
aronmatic 5- and 6- menber ed nonocyclic heterocyclic
group selected fromthe group consisting of furanyl,

in parthé Uia&@bfdybﬁma@fl defivaivg of dithiee oy, of ichaipar 1- QQ%@l‘em
thien-2- or 3-yl; pyrrolyl (azolyl), in particular
pyrrol -2- or 3- yI oxazolyl, in particular oxazol-2-,
4- oarﬁiwbelebm’dofmlmagrbup mansistiugauf phenhdaraenyt and naphthyl;
4-yl; pyrazolyl, in particular pyrazol-1-, 3- or 4-yl;

i soxazolyl, in particular isoxazol-3-, 4- or 5-yl;
thiazolyl, in particular thiazol- 4- or 5-yl,

th' a é%?&élly{l rép'ﬂeéb'ﬂté' gH! %"ror%aﬁcdfﬁ-tﬁh@dBﬁfﬁ@l‘nb%ré/d monocyclic
part] ﬁu ar pyr|

hetergquhgﬁpﬁmse ciepHem Bl g;pupﬁg)pﬁ@ﬁgg of §ura\éyl in particular furan-2-
or 3- )ﬂyﬂ'iléﬁﬁl ifmyibartlbﬂlapmléhiz-lkﬁrB W rpyr’fbbyl I(ez'b|yl 4n partiéulst pyrrol-2- or

S T A e Whéarﬁ?%'a iMidazol2- or
4-yl; pymagolyt,iingaoticuladpyrakol-1-n0 3- mmr4t—ylc idoxezoly ah part;cu:Br is6xazol-3-,
4- orgyIGfW%zolgfﬂ?gEmcLﬁ ﬁ?TéEol b Zpa(frtS gpltﬁﬁédf%%BFfo iH"Ricilar 1,3,4-
thiadigaalz&tyhi pwidy, ins- PaﬁiCLdaS/IPyﬂﬁe?Tz& rrpﬂafkwl ypyridaginyl, in particular
pyrnd@ﬁﬁlﬂ Cd%'éﬁ-S/l Wﬂﬁ%lﬁyldﬁiﬁbﬂ%ugr%yn%dﬁ =y 4y;é#'50§4‘ BAY Ipyrazinyl, in

ar _qui nof I n-2-
part'q%qw%m }L’Jl Obarticul ar isoquinolin-3-, 6- or
7-yl anaandnmtmntmbymw heteroayali¢ igeolipathe grcrumbomslﬁtmgmf indolyl, in

pericf i1, 1 828%) Slar Ry LGS BT sprh - - or o
yl; bangbfbithlepyl,r éprearticlar besradthiearid, 5- or 6-yl; benzoimidazolyl, in
particular benzoimidazol-2-, 5- or 6-yl; quinolinyl, in particular quinolin-2-, 3-, 6- or 7-
yl; isoquinolinyl, in particular isoquinolin-3-, 6- or 7-yl; and cinnolinyl, in particular
cinnolin-6- or 7-yl.

and

4. The diazabicyclic aryl derivative of either one of claims 1-2, wherein

aryl represents phenyl;

aryl-alkyl represents benzyl; and



34 heteroaryl represents furanyl, in particular
furan-2- or 3-yl; inmdazolyl, in particular

I m dazol -2- or 4-yl; |soxazolyl in particular
isoxazol-3-, 4- or 5-yl; th3ﬁzo|y| in particular
t hi azol - 4- or 5- yI thladlazolyl in particular
1,3, 4- thladlazol yridyl, in rticul ar

YT i deteroany r%pre,gepils fquﬁylnabp@mcqlq{ 2R Pras-yl; imidazolyl, in
paﬂldulmhl?azol&- ,Or%- ybﬁscﬁca?szlyl I5n El?rﬁcmala%@mazdm-l q- @Frld-yl thnazolyl
riva anpy on C.
n pasfRligf a2y " sFotah SRBiazat: Kb RPHRAeG ! & hirazol 2y,
pyr:dylemwﬁnﬂlaﬁﬁ?md@no&mr RYl;and R2 are as defined in
gl ai rﬂoaqnyle Jé?ﬁc&b%%%'l gycd I g &rglyl derivative of claim

(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl ) -oxazol yl - 5-yl - net ha

none, bicycli | d -
(1, 46 ngéil%za |cyc lf,?r)é erlvatlve of ?sxy ?ne orf]glna)}rlnsgxgz\g efein

yl ) - Rblaashene o &andYrepresents
(1, 4+ aﬂm@fwaahd)wear@dmm#uyl) 5- phenyl - 1, 3, 4- oxad

i azol - 2- 1 Itef hanone ant orre s or a mxture of
its @Hérﬁ/ %rﬁi}c@a gre Q’S&af?ﬁPﬁﬂé%ﬁ {rBal- l'y- acceptable
addition salt thereof. 7. The diazabicyclic aryl

fwo 5 ThESsZatieie By Yerfial'Br daftn SSEACH B P"C ©
repr é&ér@lazﬁ-}m}@djéa 2a2ﬂ@'D6r4-M&+QXaZ@‘NH5ﬁfnmibat\<h@e,

r emaipdeniah-tiey gZc@];(nohnﬂgl?-ﬁ%%wlo%zd?%eylﬁ-ﬂ%thﬁﬁone or
e Ziﬂ%naza%@%fo?ﬁ 4R oRge i bd-epesliazab@ed-
methghon&ji tr o, phenyl 2-ni t ro phenyl

ﬁ. ?Lt@%gﬁ@l &E %/,J’S Bf @Pﬁ’g&tgs ) t ro lﬁh h érs ‘or a pharmaceutically-

accegtabie ddditioosaittilyerephenyl , 2- haI 0- 5-
trifluoronethyl-phenyl, 2 am no- phenyl ,
2-am no-4-neth I-phenyl 3-am no-phenyl 4-

ani nd- ﬂh@@azabzcmhcmywawahw opaeyIghe of claims- bhewperein
4- fob%é' A iy IRy an@ RACE{H BHﬂﬁWb‘ne another, represent
3- acet P Bgenyl acetyl phenyl
hydrgges %’Pfi/ F]a OaéBfani de, 2E)lhenyl acet am de,
N4 wﬂeemu meowema&msieofm -aipiie Y| -mdé@@«aem@nbﬂa;ne another,

repre&se NQ]Q_%E,‘%/ h?}?éllam dﬁ@ aﬁiﬁgkwpﬂgﬂy%ydroxy, alkoxy, halo, CFj3,

OCF{;\I— @Nohutngj phegyl2 Z-nﬁrbl-phnmfl ,aRatitrordermethyilHpheaylo 3roitta-phenyl, 4-
o SORLCIEOPIAIRIECE: MR Ry 2nios
tnfluq_mmﬂ{hﬂspherw Framing- phan;dyzfamlmo-fzmﬁ}hyld;hertm%ﬁﬁ’um@/-lphenyl 4-

5 t -
iy 5 4T A AT, g o,
ace R HeaPH Iy Shabe AR IBR-Bhah 4. st damie-eRe Vi ohenyl-
acetd¥nideher eNmM-BReayichdddamide,  N-4-phenyl-propionamide,  N-4-phenyl-

isobutyramide, N-4-phenyl-acrylamide, N-4-phenyl-benzamide, 4-(N,N-dimethyl-
sulfonyl-amino)-phenyl, N-4-phenyl-2,2,2-trifluoro-acetamide trifluoro acetic acid, 4-
phenyl-cyclopropanecarboxylic acid amide, 4-phenyloxy, 3,5-dihalo-phenyloxy,
phenyl-ethynyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-thiomethyl and/or 5-
trifluoromethyl-2-pyridyl-thiomethyl.

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



i ndependently of one another, represent hydrogen,

al kyl, 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, anmino, nitro, aryl, ggyloxy, heteroaryl and/or

het er oaryl oxy, which aryl, arylgx heteroaryl and , 3
het erbmdh ybbxX¥ ang b’ptrepneabh’y ®r-, S@RY i aruthed wheseior RAwand R,

undeé%zﬁ‘&f&tig‘n@‘%ﬁ@'aﬂotrt{)é?{o réddnt q;}a%n@%k@éwaﬁl Ry, BULiB8ikyt-alkyl,
hydrexy, alb@rsewﬁtoglmr syenoalkylahalp, halalisyly Bploalenyscyans, amino,
nltroCB%{l \éﬂﬁé rhecfgrda‘?‘w §ﬁ@/6¥%e‘?é’r@%ﬂﬂ@ky \ﬁhiéh' aryl aryloxy, heteroaryl

cycl oal kyl
and agtgr@@wl@e;mawah%m ers t@tegaw@o t"ﬂﬁﬁg‘éﬁhk@@ haloalkyl,
haloﬁﬂ(@i@@ cy@?ﬁbn@mlﬁbthmo &id/br aadrpLpXof thedbenalar RICANH-, wherein R’
rg E | ch aryl, aryloxy, heteroaryl or
repreh%et § 0¥ %’9899# bt i onal Iy be substituted one or two
times with halo, haloal kyl, hal oal koxy, cyano, am no,

”'”Ox"f‘é‘;S’r’e%néth d&U@Rwaﬁ&%erﬁr%’ &9@% gelthakel Bycloalkyl,

R represents ogen or a

cyclazyl-alfibr ydiorg Q @t 1sye omlqomymyarm{kw Ph@? oglkyh haloalkoxy,
cyarid)@amip@! Bitfo,ahRiTBa Mb)é%'h%'ﬂerbbﬁbr Gt ﬁetb@cbmsiloxﬁfOWdh aryl, aryloxy,

b f d t
hetefeaTyon HREPAVGIITEY SRITRIY RS SubTHIRKG A My imep with halo,
haloBkyk U{m@alkcbbtﬁd:yane afind Wwaitroi amd/oniat froaipkyl the formula R'CONH-,

k hyd , alk ,
WheE‘%‘&l‘{ m%ﬁent%y@{ﬁﬁé% ?‘W%m Y hal ol kal O)r% oal koxy,
cyanoY ramasentmNtmcCBnderem Br togetoer Wﬁb Rt snchipgether with the
carb?HCQgJHis t rih@% Jr?pcg)gxr?llﬂntférrﬁyéjrtféQ\%B-fHéeé"a{??Shatlg carbocyclic

| azabi cycl |1 C vafl ve any one o
ring.1whichrkesnzesuged @romatic seppdcycli¢ rirg rray ortiopally pe substituted one

or tho fﬁlﬁ%)snwﬂﬁyamyl 'é)ﬁ:lcﬁmt b?ﬂ@élkypélkﬁnmyﬂréiwf@Ik@iy,l tycioalkoxy,

en orrer
cyangm B, Halrds v CelAYe SHafer PBIPQANEra; ARFOE Group of the
formuie R&ECONH-| whreid RireBresants hydregeresealkyl. CR4 or N,

wherein R4 represents hydrogen, alkyl, cycloal kyl,

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

cyanoal Kie dlamtm;ydhalaﬁﬂl derivativalod@nyoxye of elaimes, 1-4, represented
by ynitro, aryl, aryloxy, heteroaryl or

het er oaryl oxy, whi ch aryl ,garyl oxy, 36 heteroaryl or

het eroaryl oxy may opti onaIIy be substituted one or two

times with halo, haloal kyl ~hat oal koxy, cyano, ami no,

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

R represents hydrogen or ; R and Rz,

i ndependently of each other/ represent hydrogen,

al kyl, N (1)

,(CH2>n>\ o
N

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 represents CR? or N, wherein R* represents hydrogen, alkyl, cycloalkyl,

cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalkyl, haloalkoxy,
cyano, amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy, which aryl, aryloxy,



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, phenyl, phenyl oxy, heteroaryl
and/ or heteroaryl oxy, which phenyl, phenyl oxy,

het eroaryl and heteroaryl oxy may optionally be
substituted one or two tidmes with aIkyI hal o,

ntc ML KRB S50 oA LB U e 96 it el

haloatiyl, diaioaikoxsemy@@@maﬁmnﬁymt@gend/oalakgrqup:pt thexifapnyla R’ CONH-
wheFéih‘P@'r@ﬂrjeseﬁ{s‘ﬁ{;&é‘b%er%?ﬁ w\j.or benzyl., R and R2,

together wth arbon Afoms to which they are
bound, form a benzo-fused aronmatic benzene ring,

whi ctheé\i@rRZrimp@Meﬁ | N @lalch bmersubgfestewte 9en alkyl,

oyoIfgltlogycioaRLA. f}yg%aﬁ%&oal ShHts ety Pyl A5, halosiky,

haloatkdosg) &ydno, remhina| kitry ,phengh phemyioxy, hetdroaryl andlor heteroaryloxy,

whidh Y nelfhh MoteraBiy aRLAIABIREA ynfBY Gl o substited

one g twattﬁnes witboalsyle halo, ﬂ\ﬁtoalkyiehal@atmxhacmnd;aﬂrmabkwuo a group
of tpél YRR, RS gmznpaa Shd/op %l‘?é‘r%wPth R&presents

hyd"QQEQi alkxlocyqlﬂélkwi 59&%‘%&'*@!@1&&%@(9%?)&2 g? cl a. m

9, wherein Rl represents hydrogen, alkyl, cycloal kyl,

cycl ogh kyl,- l,..al ko hal 3, .OCE3 nito

oyl OBl gl B S Bon o045 By B4 BSund, form
a b@nzrb-_fusredalmonyiatnc Benzdneo-rpfgenwhich benzene ring may optionally be
sub%ft%tre:df rgé’ro? F%‘J{}Pgﬁ@ﬁg'ky h%{;{alll%{g %ﬁé}ﬁ%)ﬁh@%m%roxy, alkoxy,
cycIQalquy;@yanﬂ@lkMV|hamqéwjpalk)8rlaaibaﬂmphe(wﬁno amino, nitro, aryl, aryloxy,

h h I

hete"f‘@érgpo? igérkn)éh%argﬁﬁg‘ymlé\ 'Hg%le%ﬂrw% n?ﬂ?)ﬁ'eé% aw‘ & RBRM$hryloxy may
optlcsnadwebwawﬁmsu%aﬁsﬂ or M@d@mm ba é}%kpalkyl haloalkoxy, cyano,

amifb, e endfor aﬂgﬂﬁ@”ﬁbﬁﬂe fOrdula R mONIEC, thﬁ’éfbﬁﬁR represents hydrogen
or a 4 phenyl - pr opi onam de, N-4-phenyl - isobutyram de,

- phenyl - acryl am de, N-4-phenyl -benzani de,
4- (N, N-di net hyl - sul fonyl - am no) - phenyl ,

N - PREDhG GieeaRidEAd LUPERanRLam dant bl Lhurge acetic

acid panecarboxyticaci
4- phenyloxy, 3 5- dlhalo phenyl oxy, phenyl - ethynyl

2 PyrRAys r@se?ﬂé'rﬂﬂilrogé'ﬁ péﬂk}/ldy# tcﬁaﬂ%ﬂbﬂéﬁ)aﬁ(gzﬁﬂﬁt rk}fkoxy, halo,

5-trif uororret

CFar @&F@s@m é’"’ﬁ?d%@@ﬂ %rmm%paenalna nytro- %mqtlaqdrré@ém $3-nitro-phenyl,
4- ndw@h@ggm, aBlthIu@bn’féﬂhﬂ pribh 1 The 4durmaamrﬁe«myl phéwwl 2-halo-5-
trlfl@gérhéﬁyll pﬁpnﬂsan%n%ngpr?f ammo-4 r‘neﬁh)ﬁ p%se(re19l % amlr}/o -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-dimethyl-
sulfonyl-amino)-phenyl, N-4-phenyl-2,2, 2-trifluoro-acetamide trifluoro acetic acid, 4-
phenyl-cyclopropanecarboxylic acid amide, 4-phenyloxy, 3,5-dihalo-phenyloxy,
phenyl-ethynyl, 2-pyridyl, 3-pyridyl, 4-pyridyl; 2-pyridyl-thiomethyl or 5-trifluoromethyl-
2-pyridyl-thiomethyl;

R? represents hydrogen or halo; and



(I1rr)y )" N E20 any of its enantioners or any m xture
of its enantioners, or a prodrug, or a
pharmaceuti cal | y-acceptabl e addition salt thereof,
wherein nis 1, 2 or 3; angy X represents CR4 or N
mherel{ R4 represents hydrogen al kyl , cycl oal kyl
cycl A3l rgpresgnty hydipgenorikyl ar h@k@y cycl oal koxy,
cyanoal kyl, hal o, hal oal kyl, haloalkoxy, cyano,

amno, nitrq, aryl,_ aryloxy, heteroar

net er bhr Vi Riaz Ry i At defvelbigentdint 99 6f claims ot negpresented
by FeeRaesiANt hydrogen, alkyl, cycloal kyl,

cycl oal kyl -al kyl , hydro al feoxy, cycloalkoxy,

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

am no, nitro, aryl, aryl ¢z eteroaryl or

het eroaryl oxy. 12. The di pr cyclic aryl derivative

of claim 11, wherein R4/répresents hydrogen or al kyl;

R5 represents hydrogen, X | kKW or al koxy;, and R6

represents hydrogen, alk or al koxy. 13. The

di azabi cyclic aryl derivdtive of clainmllll, which is

(1, 4- D aza- bi cycl on-4-yl)-8-met hoxy-benzofura
PR

n- 2-yl - met hanone;
(1, 4-Di aza- b|cycN [ 3. 2 2] non-4-yl) - benzof uran- 2-yl -
hanone; or

f % 3| %ﬁﬂgﬁ%ﬁgrglo%esrszorzén@or%|xé%ur¥a ofifs é?anmémgr%nop A 'Prédtug, or a

phar(ﬂa%tmcaﬁsaamemable[addﬁlm salhthergdf) wheeginooxazol - 2-yl - m
et hanone; an enantioners or a mxture of its
enant i orrers or a pharmaceutically- acceptable
addi tnénTsaPf 3t@ad eof . 38 14. The diazabicyclic aryl
derivative of any one of clains 1-4, wherein R

ol K3 hiesEnll GO aryY. Bhereit R sBardnehs fufiobshnaiy, gycioalkyl
cyclodilkyll:aikyg, hydrogpr slkext, {&yﬁldﬁlkc&y ayshodiiey eﬁ?g&hgﬁgt% haloalkoxy,
cyarftgrifhelit ¥y Ry dPRar AR b oy

hal oal koxy, cyano, amno, nitro and/or a group of the

for nMuRa B ORI lnd'ggéﬁ)aéﬁhyf Obf %3&?03%5' reﬁ%%%ﬁ{ ™ rogen, alkyl,

resents  hydrogen or a diaza ¥
cyclgal Y, g¥elraliyl- %lgylo yeroaqymail&pxymwlealhom Fanoale t@ala, haloalkyl,

halogrk@bt% @yarfooémmh@ nitebargt, RIVpIBYY , het&idard-oapHeltehdarbxy.
phenyl , wherein
12. The diazabicyclic aryl derivative of claim 11, wherein
R* represents hydrogen or alkyl;
R® represents hydrogen, alky! or alkoxy; and
R® represents hydrogen, alky! or alkoxy.

13. The diazabicyclic aryl derivative of claim 11, which is

(1,4-Diaza-bicyclo[3.2.2]non-4-yl}-8-methoxy-benzofuran-2-yl-methanone;

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-benzofuran-2-yl-methanone; or

(1 ,4—Diaza-bicyclo[3.2.2]non-4-yI);3-methyl-benzofuran-2-y|-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.



mis O or 1; and Z represents 0 or S; and wherein the
phenyl and pyridyl group may optionally be substituted
one or two tinmes with alkyl, halo, haloal kyl, al koxy,

hal oal koxy, cyano, am no, nitBa and/or a group of the

f I 02N R’ S02 .
r ZLI“SS’@%IIM%F%%@&@&I dg7ivalis 5 2hE Oupe S TR By e wherein
aryl Rl remesestsaf grdui of Imuldi- (Eh\kyl)a1 -Z- aryI -(alkyl)m-Z heteroaryl or

icyclo[3.2.2]non-4-yl)-5-(3,5-di chl orophen
-C%yf’yl?wﬁérae Ig met hanone;
(1, 4- Dnds 8- )al‘lldo[322]non4yl) 5-[5-(trifluorometh

yl - 2- t thyl]- furan 2 yI met hanone; or
(1, 4- Bzgzﬂ'lé%%rgts chIage Iﬁ.lnon 4-y 5- phenyl et hyny| -
an- 2- yangsthe é‘?IBrIBe ary A Qﬁtqreﬁa'.l myr ogtieRally e SHPSI'ttJEBd one or

tweehRiek i ATFE Bikyl, Mald HANGHIRFC alkok e Ahdlpalkagy edyla@el, @mino, nitro and/or a

arofacht 460 Rbkie! E\%E@ HOH R bR TR IS Ml R represents

hydr8gefloe atliyazabi cyclic aryl derivative of either one of
claims 1-2, wherein Rl represents hydrogen, al kyl ,
cycloal kyl , cycl oal kyl -al kyl, al kox hal o, CF3,
OCF3, ‘thThﬁ dlraaablpygdnq:yaryl Qermatweqﬁﬁ 114, wherein

2-nit IIQ1 FbIlIs é’?ﬁﬂ%’d of fordi QCIPIEQZIISIwenyl -CH,-Z-pyridyl or -C=C-
4-nitro- eny | uor orret - phenyl
p Q!'l)tl’rWIP‘Pr@dﬂ oret hyl - phenyl , 2- hal o 5-

trifl qwlglme@rhylar@henyl 2 am no- phenyl ,

2-am net hyl 3-am no- phenyl, 4-

ani nongﬁ%?ﬁ?lsem}é %no 4. et hyl - phenyl , 4- hal o- phenyl ,

4-for naﬂmcarwhmelphmgyphemjl 3hd pyekdyl | grouponghepfibnally be substituted
on%ogctWF%IHﬂg_bq@grg?ﬁ(&]y&aléhﬁﬁlﬁ%&ﬁqlﬁ&ggmgw.ahkoxy, cyano, amino, nitro
and{on- aprwﬁyp ot dhe d@aﬁu@eRQQNPpIheRﬁOzNPéomtg}?mz&é\l wherein R’
red?béerﬁ@*ﬁg d,lﬁwde N- 4- phenyl - benzam de,

4-(N N

hyl - sul f onyl - am no) - phenyl
N- 4- phenyl -2, 2,2-trifluoro-acetamde trifluoro acetic
acid, 46. Phedidzabiy bimwpdammwbmﬂdalm ﬁ&lv@huammie

4- ph I th

> byr D H?%QPV@'QI%%J'S PRt SRR R a2
medhartorte;i f | uor onet hyl - 2- pyri dyI -t hi onet hyl ;

I I (

hyGr ooer %'?%é’w@'%?’ e tng ! IO"I%“’VPEJWI
thl@r@ethygrfuw 8fy v@n%thﬁmq@ Qkhi ch is

( 1, 4- O B4 DiRr &Y RYyCbRB. 2. 5h& 2= -3l phehyfettiyrii-firafe2-Hrmethanone;

(1 4- DPARNARtEMAry 5. 2. DiYR- of §$ enantpiess £ OF ZnPbarmaceutically-
aceeithblecaddition salt thereof.

(1, 4-Di aza-bicyclo[ 3. 2. 2] non-4-yl)-5-nitro-furan-2-yl -

met hanone;

17. The diazabicyclic aryl derivative of any one of claims 1-16, wherein n

is 2.

18. The diazabicyclic aryl derivative of either one of claims 1-2, wherein

R’ represents hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy, halo,
CF3, OCF3, CN, nitro, phenyl, 2-nitro-phenyl, 2-nitro-4-methyl-phenyl, 3-nitro-phenyl,
4-nitro-phenyi, 3-trifluoromethyl-phenyi, 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-



(1, 4-D aza-bi cycl o[ 3. 2. 2] non-4-yl ) - (5-phenyl -furan-2-y
[') - met hanone;

(1, 4-Di aza-bicycl o[ 3. 2. 2] non-4-yl )-5-(4-nitrophenyl)-f
ur an- 2-yl - met hanone;

(1, 4-D aza-bicycl o[ 3. 2. 2] non34-yl )-5-(3-trifluoronethy

henyl ).-furan-2-yl.-, nmet hapone; .
aceReTRNG AR o FeroRt R RORTY. 1 4-A88RRIRCAR by | N-B-Pheny-
acetanaide2- y| N-4vphéxayl@vetamide, N-4-phenyl-propionamide, N-4-phenyl-
isobﬁ@é@@z f‘ﬁlﬂéﬁ&éﬂ%ﬁtﬁaﬁ&%‘BQ:A’-bhéﬁylMe'r&Bhﬁ&é’,Phﬁ-'m',r)d:dimethyl-
SU|fD'a)ﬂ‘cafbim§r§h@Pﬁ. N-diphenyk2,2,3-tflyopo-@cetamide trifluoro acetic acid, 4-
phe' Ir-%?:it?ﬁ_ WbanddHrBOxydicy | adi@t ham@BE; 4-phenyloxy, 3,5-dihalo-phenyloxy,
phegglé@,t}\?nﬁ F%Tpg}pﬁgﬁbg ??id%l,zi-é‘?r?dy‘t' é(-lpllﬁgﬂgt ,forﬁlwéth?lpg]reé%%f?u_ofromethyl-
2-pyridyitiibmaehyi cycl o[ 3. 2. 2] non- 4-yl) - 5- (4- acet yl am nophe
nyl’) - furan-2-yl - met hanone;
(1, 4-Di_aza-bicycl o[ 3. 2. 2] non-4-yl)-5-(2-am nophenyl ) -f
ur an- R*yepresentsangdregen, alkyl or halo; and
(1, 4-Di aza- bicycl o 3. 2. 2] non- 4-yl ) -5-(3-am nophenyl ) -f
uran- 2-yl - net hanone;
(1, 4- B aeprasesyehyirogen Alkyrhale.) - 5- (2- acet yl ami nophe
nyl)-furan-2-yl- methanone _
(L & caa Byl ol B 22 LRa0 iy ) i FaRRIoH g moPhe
(1, :1;] Pi azRickbdicyoid[3.22]Abnohyl-fyian-B-yhetdiydndne; an- 2- y|
- e ' . .
(1, 4- B 422PBPERIe913 Z2IBpReky i Sypromo-urani2-ypethangne
-yl - mé1 Aadimza:bidyrlo[3.2.2]non-4-yl)-5-nitro-furan-2-yl-methanone;
1, 4- Dy az@-PiC 25 vl ¥l e RSkl ' .
o7 o) R ERErPYAbIS Z2ROADy (S phiemyL Rnaizaifmeriandre;
(1, 4- i drzala@?c@@y(‘é‘{)@:22.2]2"Pﬁtfh¥ﬁ'-5y(4)'n!f:f-OP?eHYQ‘MaE!:ZrT%‘rWFhanO”ei
pheny {9 ;ﬁDfa%_@ﬂchlo[%[@.Q];@ﬂm?I -5-f3-triﬂuoromet_hylphenyl)-furan-Z-yl-
1, 4-Di aza- bi cycl o[ 3. 2. 2] non-4-yl)-5-(2-am no-4-rnet hy
metnghRBRy| ) - f ur an- 2-yl - net hanone;
(1, 4- M AizBidzachicyab[3.22RlonodyY-5¢{4-abtrinaphenyhHfuran-2-yi-
me %ﬁ’%{ sul fonyl ) am nophenyl]-furan-2-yl-neth anone;
, 4-Dl aza- bi cycl o[ 3. 2. 2] non-4-g1|2 -5-(4-fornyl am nophe
nyl ) - f(ddaRiazaybicyalodahdlnen-4-yl)-5-(4-chlorophenyl)-furan-2-yl-
meh‘iaﬂfb]z'\@' (1, 4-Di aza- bi cycl o[ 3. 2. 2] nonane- 4- car bonyl ) - f u
- phenyl } i onami

(1, 4- ﬁ%léllzgxa@acgagy@P t?ﬁgh']%yg%,@-ngto(pg\gnyl)—furan-2-yl-methanone;
5- di chhor-DRiznsIsydiof3u2 . 2Thofr4-yt)-5-(3-nitrophenyl)-furan-2-yl-methanone;
(1 ,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4—acetylaminqphenyl)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(2-aminophenyl)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(3-aminophenyl)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(2-acetylaminophenyl)-furan-2-yi-
methanone :
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(3-acetylaminophenyl)-furan-2-yl-
methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-3-methyl-furan-2-yl-methanone;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-4,5-dibromo-furan-2-yl-methanone;



met hanone;

(1, 4-Di aza-bicycl o[ 3. 2.2]non-4-yl)-5-[5-(trifluoronmeth
yl -2-pyridyl)- thionmethyl]-fu ran-2-yl-nethanone;
N-{4-[5-(1, 4-Di aza- bi cycloo’s 2. 2] nonane- 4- car bonyl ) -fu

ran-2-yl]- phenyl} 2,2,2-tr1fluoro-acetamde trifluoro
acet i

3% & A S tercin3 22 180m gk Sy R chio S luerpragthyIRhenyi)

furam2dybknmthanone;

(1,4- ?1 ﬂzlﬂlta%bcﬁf%}c?c{ﬁ 22 1AbRANIF5Y2)ritto LR OB fuF 4K -2-yi-

an- 2-
mettapengs- (1, 4- Di aza- bi cycl o[ 3. 2. 2] nonane- 4- car bonyl ) -fu
r an- 26%‘&0&&5%&010[9@2%@!%4%&5 (]2 -amino-4- methylghenY ;—furan-Z -yl-

D dza-bi cycl o 3 nonane- 4- car bony
mGMﬁ\OQByI ] - phenyl }- benzani de;

(1 4- azaia]lgtaqyieydd[s 222]abﬁmnyl§l-5y[l4)({\§l3|{4l (N, tr’:L
onyl am n met hanone;
d'”@‘?yASLF ﬁa'l“ pﬁﬂ@%’%E%?%?% Qﬁang 4- car bonyl ) -fu
ran- Z{yH}Dmerwcgclo[grﬂn&}nyndﬁyla}é (4-formylaminophenyl)-furan-2-yl-

l.apr opanecar boxylic acid
meg%& EQ 4 di aza- bICyC|E%§ 2] nonane- 4- carbo

ra n- 15 bh4ddiara-bigyclofB.&; 2]nonane-4- carbonyl)-furar%/ Z)yl] -phenyl}-

probibnﬁn%@za bi cycl o[ 3. 2. 2] non-4-yl)-5-(4-am nophenyl ) -f
uran-

N (4 (B DI A 2 0P ey SAT R Hisleraehen TR 2y
mefl\rl_mmz?eyl_] phien_yl }- _ aicr yl Iam de N-20>r<]| de; ?r_ . 0

ran 2 DlarRid 2 R et s GRS RL2g
thiomethyil-furah-2-yemethanoneer s, or a pharmaceutical | y-

acceptr@gj}% g?’g{' L hia28- b‘?cfyco 1§ bes Jﬁ@ﬁané& -catBonyl)-furan-2-yl]-phenyl}-

har mac 0S| nprising a
2 Zt%gﬁlae%ap%@mlsie ITE’@&@ ?9@'%%9nt of a diazabicyclic

aryl der4- Dedzavmy&lo[arwz}ma-@m)@ Biogo-furdf-2- rm@thanone

{3 ggét eﬂkj R éﬁé ﬁg@?E@HQA -yl)- ;tnﬁé)rpylés’tﬁynyl fOran: Q -yl-methanone;

phar med44i5-¢ &4+ Diaaadigyickd]8 2. ZJnonare-4ecarbohyiphiran-24yl]-phenyl}-
acry%?m&g a di azabicyclic aryl derivative of any one of
1-19, or _a pharmaceutically-acceptable

addi t | Nrid-42i(1 %B@aa@cycm% 2 lBonanki e bpey buran-2-yil-phenyi)-
beziahigBceut i cal conposition/ nedi cament for the

L PR St S SN oo g e
diphgnysulforylarhinodipiserasiefurahi-2gt-aesthamoregndi tion i s
The uav gl g e o A8 A RE e BT ER L8 2eFBhenyiy-
isobutycardisie; or
Cyclopropanecarboxylic acid {4-[5-(1,4-diaza-bicyclo[3.2.2]nonane-4-
carbonyl)-furan-2-ylJ-phenyl}-amide;
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl-
methanone;
N-{4-[5-(1,4-Diaza-bicyclo[3.2. 2]nonane 4-carbonyl)-furan-2-yl]-phenyl}-
acrylamide N-oxide; or
N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl}-phenyl}-
acrylamide;
an enantiomers or a mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof.



condition relates to the central nervous system 23.
The use according to claim 22, wherein the disease,

di sorder or condition is anxiety, cognitive

di sorders, learning deficit, nenory deficits and
dysfunction, Al zheiner's disgase, attention deficit,
attention deficit hyperactivity disorder, Parkinson's
di sease, Huntington's di sease, Anyotrophic Latera

?g:ofgg@: onph%&%&tﬁghcgm}%é tuZJ tﬁ%rﬁpﬁ%gghé’ gﬁﬁmpeeﬁﬁtlgally effective

amosind eo6i & ediazapigyelios earyli siﬁrd/@tlse(otmny pene coldiclainers19, or a
phaﬁﬁé&é&ﬂlcaﬂg%%é’ﬁ'éﬁles% ificn 28K efﬂe@e&ermm Jb%.w 8t least one

nar co , hocl ceptio
phagaﬁw@mémwatablﬁeearﬂ@r PEdWéQntopat hy, autism
dysl exia, tardive dyskinesia, hyperkinesia, epilepsy

post - t.rapmat i ndr one,. soci hobi sl eep
di soréér yg%p%fc% clig a rﬂa‘ﬁ%’ ative Of RioRRe 'of Glaims 1-19, or a
phapnecewtitallyaatestpbllr oadditioh atselt! dheebf, phasetr@/nﬁh@muﬁacture of a

phaﬁﬂ%?%&a‘ %&Hﬁ:ﬁg%@ﬂ@gg‘ég}eﬁﬁy m)e f:rfag Olt}t'llﬂré)%”a 8 alleviation

of at tisedse eusa distirder dea condijomdifta oraramel,aisshusiirzg adhuman which
diseﬁbéhd%%ribr%ﬁeltl%nqg PRSI mbaﬁllaﬂﬁab%g CBBIWé&Jg?d rECeptors.

I'sorders, angina pectoris, prenmature
convul sions, diarrhoea, asthma, epil epsy, tardlve

dyski pesiThe ][mfweé&dwm ato %ﬁﬁ‘ﬁwr QNl%r@g‘Wtﬁé'tdeelé‘é‘@ disorder or
iffic e, use according to claim

CO“@EO”VKE%?%? ﬁ’ R’*ﬁ&e&t@ﬁa@@m%.%’émf or conditionis

related to the endocrine system such as

t hyr ot,gxi-gQosi hr 0

oy 18 U5 BRI R0, HE% § 94598388 cisorer or
conditieneim arhxéetyi ogpiivedidisordens, deaovngli défisit, i ;xesmory deficits and
dysﬁhﬁ\ﬂﬁ@ﬁiegﬁ ﬁ'%'%eg%'eﬁgéded't ntlbﬂcbﬂﬁélf‘gaﬁé@fﬁﬁre&gﬂcn hyperactivity

anoxi a an neur o- egener a
dls%@%f@rpcﬁrh'@spﬂ scllisgeases Huniingten s disrass, fsnyetrophisdadesal Sclerosis,

Gillsy deong tT@uﬂ'etté sansydﬂrbmtdérp)‘eﬁ@@r d@anid, n%blﬁicngdepressmn
mmor skin disorders e and. r

schlaqp%r@rga d|°§ gS¥Vve | ¢PPR v[eorcﬁs B\%q (&q )asgamc it sorgers, eating
disondiersr stichy @scanidréxia @ardosali buliniag and28oeshtiye nageolepsy, nociception,

ADSEEARERTE, SBnfiy cthedna PRERLT, ePrah AR Byush pfsiogp. tardive
dyskivesia, haheMmaSIa)reméoay,rbu!mae—ms&traematla§wvelr¢mas social phobia,
slee%ﬁﬂrgg dfsdiged, ?leéeﬂa&ﬁ Bftia, p@g]:,g&eg @ghd’ﬁéﬂ'@ Jﬂ'e -RBASH-GA syndrome,

pai n, uro |c pain, chro
late detpal eﬂhaﬁausvndﬁam pénoamveéattwedmw@@m@ ﬁr@atrsmatrwotlllqmama and
jet-lggst - herpetic neuralgia, or to peripheral nerve

injury. 29. The use according to claim 21, wherein the

di sease, disorder or condition is associated wth

W t hdRdwalhes yuspt acsordimigs éol ddxint Xy whdieim thé diseasé, disorder or
condition are associated with smooth muscle contractions, including convulsive
disorders, angina pectoris, premature labour, convulsions, diarrhoea, asthma,
epilepsy, tardive dyskinesia, hyperkinesia, premature ejaculation and erectile
difficulty.

25. The use according to claim 21, wherein the disease, disorder or
condition is related to the endocrine system, such as thyrotoxicosis,
pheochromocytoma, hypertension and arrhythmias.



addi cti ve substances, including nicotine containing
products such as tobacco, opioids such as heroin,
cocai ne and nor phi ne, benzodi azepi nes and
benzodi azepi ne-1i ke drugs and al cohol .
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26. The use according to claim 21, wherein the disease, disorder or
condition is a neurodegenerative disorders, including transient anoxia and induced
neuro-degeneration.

27. The use according to claim 21, wherein the disease, disorder or
condition is an inflammatory disorder, including inflammatory skin disorders such as
acne and rosacea, Chron’s disease, inflammatory bowel disease, ulcerative colitis and
diarrhoea.

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 pain caused by migraine, postoperative pain, phantom limb pain,
neuropathic pain, chronic headache, central pain, pain related to diabetic neuropathy,
to post-herpetic 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.



