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NOVEL 1, 4- DI AZA- Bl CYCL( 3. 2. 2] NONYL OXADI AZOLYL

DERI VATI VES USEFUL AS MODULATOR OF NI COTI NI C
wAGBINIGHOL| NE RECEPTORS TECHNI CAL FlI ELD Thi s POWEPI00D052732

rel ates to novel N-oxides of a

1, 4-di aza- bi cycl o[ 3 2. 2] nony1 oxadi azol yl deri vat i ve

and the|r use in manuf act ure of IEQ rmaceut |

NOMMdsT 4 !ﬁZA'ﬁJQY&'fFBEﬁ;%&ANQNYHq % M%X'—Q%RF%TW ES

USEFEL A® MOBULATOR G HCATINIC ACEDYLOHOLINE RECEPTORS
acetyl choline receptors. Due to their pharnmacol ogi cal

profile the conpounds of the invention nmay be useful
for the treatnent of di seases ofr di sorders as di verse

as those related to thg Inl eﬁgll_f) system of the
central nervous system he peri pheral nervous
system (PNS), diseases or di sorders related to snooth

”USC*I'ﬁlsCiﬁOérﬁtﬂﬁ 'rélﬁtesefd)dﬁéi}él NQ-dliceRa6€ea P14 &*bié’lbq’(ﬁjoﬁ)[&z.Z]nonyl
es or ring ers related to neuro- degenera

n, .
oxadigrSFh etV ave b s dsq B e dnatdatirg ahsas Tece i Fompositions.
The comipavridsdobtal invgnidroere dowsedo e thelineegiel ligdridgnaothe nicotinic

i cal bst . BACKGROUND ART Th
acety@ﬁ@ﬁﬁ%ﬁ%ﬁ@q@{%r?nef;i i ﬁgﬁfgt ransmtter, °
acet DUeHoItlheie phasreacologisabprofiegineatorepdwds of taetimeention may be
useful Y&eﬁ] &ﬁmérﬁtn@fr &%%ﬁ%ﬁ%%%ﬁdﬁ@% P& Y ‘E’nd%‘ée?‘éféted to the

ece nrcotinic Ace
chollr@ﬁgqc, ﬁ)éStR@b@éttBﬁsCQ'ﬂltﬁ@hR?rVO% pYStem \A@Ns)eéh%bw@m@ﬂa' nervous

systeﬁnh(PNSY%{?@éds{é‘sCoradi%ﬁd'e@t@élbfé@i tbeQﬂQét%Lﬁlugél@ dlﬁitt%ctlon endocrlne

atively.over nicatinic a choline rec

diseaffS Orel ST, Hishrsea s dapiters Malnt  BerOAgRrgien, diseases

or disondensuaiatedsteaintbmanatizeh, adairt, hendl evitidopwainsyraptorge icbased by the
- !U,?g? rel ated di sorders have

term|r$ ocus(gtga %?%frﬁs%m?%e& eql'%Icer%uscarl ni c acetyl choline

receptor nodul ators. Recently, however, an interest in
the devel opnent of nmmﬁbqgﬁ-rhas emer ged.
Several diseases are associated with degeneration of
the cholinergic systemi.e. senile denentia of the

A ZhTFh@Eénﬂ&@@w?ueafchdl|ﬁérgi@”ﬁ6¢mo@raﬂ§dm¢é?9naéet\{/%hollne exert its
0 ni Cc as
piologigR A TRt ata SRS e, OEr SOEr o € AeoR R e dhustaras dcety! Choline
Recepliocs® (mMACHhRjeandtheaticotiric ety ©CholinbdteceptaisnAChR).
of) RENGY wefl CRBBRE 0t LLEIRISKoN ARATE SREEIFs cominate

deficiency or Sero onerg I Ci eénc
quantﬁab&a@yd@wrm@@gnm acelylsha n@_\/@p@raﬂqzan@ ther bradd jareg important to

meméﬁ/ea’n‘ﬂ caifiel Wl r%éh ‘Péséaﬁf@h %'lrﬁéé IafkiGe 68\?&8{)1‘9\%& of agents for the
t he N oxi i azabi c

treatr@e@t Qf] W&ﬁnﬁWdﬁ?&%P&%me@eP?Yi%??%eﬁlf or ﬁ%epﬁy thests of muscarinic
acetylonoting irecedier modofateen descri bed. SUMVARY OF THE

IV elcg\{ly, however, an interest in the development of NAChR modulators
has emerged. Several diseases are associated with degeneration of the cholinergic
system i.e. senile dementia of the Alzheimer type, vascular dementia and cognitive
impairment due to the organic brain damage disease related directly to alcoholism.
Indeed several CNS disorders can be attributed to a cholinergic deficiency, a
dopaminergic deficiency, an adrenergic deficiency or a serotonergic deficiency.

WO 2007/138038 describes 1,4-diazabicycloalkane derivatives useful as
modulators of the nicotinic receptors. However, the N-oxide of the 1,4-diaza-
bicyclo[3.2.2]nonyl oxadiazolyl derivative of the present invention have not been
described.
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The present invention is devoted to the provision

novel nodul ators of the nicotinic, which nodul ators
wae@onsabul for the treatnent of di seases or JdPGDER®N052732

related to the cholinergic receptors Due to their

pharnacologrcal profile the onpounds of the invention

i Sorder s as di voUMRARRECEE WEBITSH"

chol i nergr c system of the central nervous system

(CNSy I NS) . dj
o of be,igs T PRI (0 EHEER B BE TRV BN PalerEREGRors of the
nicotieicd aenichemddsleérssamr udeloriderthe Uestezadsobdistiases der slisorders

remeraqkq{]gghwné]ﬁwI%%%E?ﬁgerat| on, diseases or disorders

Ipar n, and w thdrawal synptons
causdeny theje pharmpacriegisal RTileiieccapeuits @fhe invention may be

usefuﬁggsﬁ@nﬁéétmgme%ggﬁgéﬁeg%g @;srdrbérsl tﬁé/é ?Nér@@ %ﬁ;irhsﬁlesﬁelétéd to the
cholingzgicosiSlama st d8e, Eenengaaota B oA NG HEE Pesiohesal nervous
systemn QRN$)3@Psma3;|relsldrags¢rg1elf31 mlat(erdgt@gsmgc)thl rangclelsntraetiomeendocrine
. | £ I 1 LS . \
diseaSSDr dhqrBeR, dikates 8 AV THEE el Wl felrhitddd¥ation, diseases
or disbrdersi refatbd dpcin®amenatior], mairy, | anck adiharavgl syrepiors icagsed by the
termlr‘r)%tld:n%fr%ﬂb%e of%he%r@ﬁaéd@?aeﬁt,‘esca' l'y acceptabl e salt

represents a phenyl group, which
phen\']hel@ﬁs(?%@ﬂﬁt@fttéé iQyeHioRe Ry %ﬁedreolx@efet as dragnostrc tools or

monrt@hh@'a?eeg@b ﬁg%’arrc%:us d'legglémﬁtegz&f@‘?énsd i(f;\gpérﬂlé@@r f6Min vivo receptor
imagifg dneotn R RoIANE ey et banserin Abelkd Qs died form.

the Ih, itsdﬁrratzaispeyt:ltme{ n&r@tibhnprqx,irdes(adwalzbl gkides of a 1,4-diaza-
. i ' j har maceutical ly
brcyclgf%ggﬁa %8 atgsyn%ﬁp%ﬁ\%q%fr@%r lgr a prodrug

t her eof together Wi t Ie st one pharmaceutically
accept abl e cargisr Nor\di a furth@r aspect the
i nvention rel ates t t\ne use hé" N- oxi des of the

1, 4- diaza-bicyclof nonyl oxadlazolyl derivative

of the invention, or a phar maceutical |y acceptabl e
addi of @r@hsanacewtmeéwacce@tabteweaIhﬁmneefcMuheéelaf a

pharﬂﬁceégrbséhtscom%bhyro fRP! C AHREH Pﬁén yiN8s substituted with

eat nment Preventlon 0] l'evi ation of a di sease or a

methyjeRenigsy opetylensi®M-on of a namml, incl udi ng a
hunaim, |ts\h=.tebbndl§§aaﬂf,thdlrﬁ@ér¢t6n Ffomsilpheﬂﬁat:@trcal composrtrons
y
i

responsiyve to C [ ece

f_ch t
compg 8B & tigbBr el BioBRvs crmpral e i-REGES of the ™ 4-diaza-
bicyclof®atAmonyl oxadientlybenivative evfi #té dnvertiar, selasaespharmaceutrcally

acceﬂbﬁl%r gaaﬁroﬂrﬁglprtﬂérté\%‘gnﬁﬁoéz p‘?‘oér‘a:ér ﬂﬂa& Qféa%ée%ﬁijith at least one

pharr&aﬁﬂuttcrattyrap@er?tabt@ocrarrlereOt dilygsdul ati on of cholinergic
r eCeﬂt@f@th%%acwﬁdeﬁﬂﬁmfdé@§ t fﬂﬁe %SIQ)f‘t’lﬁe N-oxides of the 1,4-

diazaigyadp 5] vk KR gal 96%@@@@”@5& i aonapr Sraharmaceutically
acceptablel dadditidn t Isaltl thereof, for the manufacture of a pharmaceutical
composition/medicament for the treatment, prevention or alleviation of a disease or a
disorder or a condition of a mammal, including a human, which disease, disorder or
condition is responsive to modulation of cholinergic receptors.

In a final aspect the invention provides methods of treatment, prevention or
alleviation of diseases, disorders or conditions of a living animal body, including a
human, which disorder, disease or condition is responsive to modulation of cholinergic
receptors, which method comprises the step of administering to such a living animal
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di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative of
the invention. Qther objects of the invention will be
wappanendto t o the person skilled in the art fropeT/RR2009/052732
foll owi ng detail ed description and exanpl es. DETAI LED
DI SCLOSURE OF THE | NVENTI ON 3
4-Di aza- bi cycl o[ 3. 2. 2] pony] Oxadi azol yl _  Deri vat.ives
body ||rr1, need Frgqregfsae@prqﬂg}gpa}{y Sieglive ggmount of the N-oxides of the 1,4-

duazalbuéycio[az;azmdwcbxaécaazolaﬂ d@mdtuvemdh@wey\hoder i vatives

are OVI
, d%‘?%%’ ﬁ}%‘%eﬁﬁzj%wyﬁ b%?BB?%?E‘&t?FhedB?rS\S’Qt%‘\}'&d in the art
from thé fmlmlm@dehalﬂed)desmyotlbeandpwesm*jﬂsed by the general
Formula | or a pharmaceutically accept abI e salt

t hereof; wherein Ar resents hen roup whi ch
ohenyl s SRETALER DISBLOSURE G EHEINYENTON

et hyl enedi oxy. In a nore preferred enbodlnent t he

1,4- D&l\ﬁ!_% des!‘ﬁ? %21?1%3 Q%@Cﬁggéﬁflﬁeﬁb@ﬁw%aﬁ] Ingnzll conpound

of Hor anfirst dspeet navelhI&lfdmlbf ¢ A-dipzattelaBl2e21mahyl oxadiazolyl

€ ts l. ar :

dernva B rite Rl e, TR BE s 2 FREHIORIASRoplgonyt oxadiezoly
derlva;tr\@f@‘rthem\aﬂtlodlmaylbetraprememedjw thef geeral Formula |

1, 4-di azabi cycl o[ 3. 2. 2] nonylN-exadi azol yl derivative

of the invention is/a c ouid §f Formula I, or a

phar maceut i cal Pyaécept aile 3 her eof , (IWherei n Ar

represents a phenyl substituted with

et hyl enedi oxy. In a t preferred enbodi nent the

gt(gédl)g?o?fq?ﬁﬁg?%utfcaﬂ%aé&@p%r%oialt?’ tlger%bf‘oﬂ/}’]breln Ar represents a

I nventi o
phemdg(rguraémléb Phegyissubstitted with methad%@ﬂdﬂwm ethylengdipxy.
, 4- dinazabingorel r@fé%réd eﬂ%@ﬂﬁeﬁt -1l dgoxles? of the 1,4-diaza-

ceuti cal I tabl e t. t her eof
ooy B TS bt SRS o P VST s A oound of Formuia |,
or a prerorddeetcalsr accreptableosr&tt thereof, wHenein Ahecresertsad phkeayl group

r : Phar maceutically Accept able Salts
SUbStEFlﬁt%aﬁp&h h% %?8@8 1 4-di aza- bi cycl of 3. 2. 2] nonyl|

oxadina@opmerqureapreﬁ@r@i emeodimanit ihen Nrayidee Of the 1,4-diaza-
blcycIB{?}’Z'Zi‘ﬁ&ﬂ)H'bx%B}ézBﬁfl %?lvéﬁ\?’é)b?tﬁeolhvéﬁ‘ﬁod R £R88fbound of Formula |,

dm ni'stration forms_inclu
ora Mm@&@éﬁ?@'%%%m?b'@ S%h%%r%@ odete&P!”ylf\r ERRepenis| @ phenyl group
substﬁﬁﬂeﬁ&mttﬁ@dwy[&rﬁad@( prodrug forms of the conpound OLI
the jnventjo e rmaceut | accept
nddi 1 o PR TR CRS, SERRDTEN | e all-oHo8t " B8 1 4-diaza-
bicycln@Qth}mmyhaxedmolytt dendatmegafrme iav@rdicedidi ti on salts
such fe'd ' 9l r
i d+Bs kol SRELELY T & Bl Bia b A L e el igfa 2.2
nonarngrd Qﬁl‘ﬂﬁ?,at e derived fromnitric acid, the perchlorate
der i ytesl pheRfBceutically acceptable salt thereof.
Any combination of two or more of the embodiments described herein is
considered within the scope of the present invention.

Pharmaceutically Acceptable Salts

The N-oxides of the 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of
the invention may be provided in any form suitable for the intended administration.
Suitable forms include pharmaceutically (i.e. physiologically) acceptable salts, and
pre- or prodrug forms of the compound of the invention.
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perchloric acid, the phosphate derived from phosphoric
acid, the sul phate derived from sul phuric acid, the

wo ecooatBedleri ved fromform c acid, the acet at ePCBEP2e2052732
fromacetic acid, the aconate derived from aconitic
acid, the ascorbate derived 4rom ascorbi ¢ aci d, the
benzenesul phonate derived from benzensgéli)honl ¢ acid,

the BaATRIase Ofj aradceviisallyersertalle additing alisn fiplide, without
limitatie,i el HdrPexic NnBrgahiacatd ¢rigani Tafc&I eadwtron/%ialt%r @lth as the
oot Aot oS TR RIGIRL Aae . AT HSORRRO RS derved rom
hydrotbeorice dcitly dne fnitratei deaved frdnhenltgllcuaadatme @emmemhté rdmmived from
perch‘liﬂrhhI %H?d tﬁ% a@r{ sﬁ)rﬂ%‘l dég'&é?iQ%atﬁorﬂePﬁeffﬁthfcoggigl Yﬁé"éu?phate derived

from
from ﬁﬂ'lpédflé &féﬁ i Ihedformaie werived fepm dormigeasig) mta@eteéeud@wed from

acetid ra%ﬁﬂ MO RicenaE Geril/B8 Md%béﬁﬁcdﬁéldVQHefééHBrHﬁtrédﬂlethd from

he net hanesul phonat e rive met han
ascorbfy it SO e RISRALe, Ge o Ol AEL NS onig acid,  the
benzdartemlena/lehtfad)mnleer&cﬁmlalcimrthe c&:@m@tnatdwdepmmabm €innamic acid, the

citratq BEHYE roP EVEC 4Ry b AlioOpele feiid FUREEAPORICd, e enantate

derivet ifom temanﬁmeaamd ethﬁefumarcate ragrivetetoine fuaoanic acie the glutamate
deriver"ﬁSfo"@ihfarrf‘;ii‘%‘réd’(d3 dhEoHe é’t%cdé?h/%dQFc}rﬂ g r%;db‘ﬁcta‘?: d, rtﬁ‘é ﬁactate derived

omtartaric a E E’h
from agticyaeids F%W'?@Y%QQEV%W%W@'%%@ dA8 A &tfkéje”Ved from

malorﬁécéibléaltﬁé rBYddatel @éﬁﬁéd byora ﬁ%ﬁ@]@fl@sad‘@' Ehéﬁﬁ%aﬁé@'ulphonate

denv%ﬁs’f% ﬁrﬁ%tr}?&et Eglpﬁgﬂg dﬁngp:Lth%ﬁé@%@@fﬂqea%spfp%onate derl\/ed from
naphtaterep? sl ghonauclae thie gihihalate tbeved doman ghtltalicodcidatites salicylate

derivélbsﬁ%w sS‘ﬁchBta%fc[”%ﬁ a§£)‘?§ tjendé’rJR}e%' ﬁ%ﬁgsc?rpq acad the §tearate derived

| aZa- non OoXxadl azo errvative
from gfeariseadichibet Sugsinate daryeshmma@mm@eﬂq@ thedepraipl aerived from

tartarRCadd aﬂ'\‘é‘ fol RIhesplsuip h@h%‘i@ﬁ@ﬁvé’c‘j frBPr"F‘E“EBﬁFeWe' &ﬂ#)iﬁi/mc acid, and the

acce | e cationi c sal i azabi

like. Syich 'Wdﬁ?v bgxatmes &yynroa@wr@atwq}lekr&wa Aad Cdyﬁ%'iﬁ ¢ the art.

i ncI @ﬂﬁar wdid®usuth Masatoxalic bR, Seichn nidye not be considered
IC|um th the zi nc

h
pharBR e i cRBAETE i DEnGSTHBNT ot Piepafimer salf usetul as
intermébatesnorobiansy &,1,4dtbzahkickclkEs.2 @inanyt onpdiazdlybtietitative of the

mvenh&\(%ﬁh'&;};@QH@%UE.QQBP&&EM%%&%{ ag(? |o§lé%n cat I oni ¢

descEKpmalas of lhasmacentically sageplekiamptienisf s3It of a 1,4-dliaza-
blcycIB[@QWI'&éHdlé/zcﬂ‘yﬂC@éﬁ\%@llvé Shet InYBnidh tI§C|Ua§| WetBout limitation,

thout ITmta {1 qe non-t oxi ¢ 1 norgani c anlﬁ1
the SRR oe ROTAPSINIT: HieorP ML oG [ERORES Ve 11 dinGe HieyPlugeinium, the
lithiurhhidehotdblinbr thid Igsinel bad thé aatreoniihesaigrar tiedike, of A&ompound of

the e RBCES il 3t ARbR ﬁkﬁf%iﬁryé‘ﬁé%sipbﬁiﬁ%ﬁitrﬁ‘%ﬁaoet med by
proceUer&sDwe’Ha knowe andwdmibéd inhlee @itt rat e, the ermbonat e,

the ﬁpaﬁ‘ibﬁ‘éFﬁxérﬁglefsu&pér?érﬁwaéeﬁﬁcglﬁwgé@tﬁbleté@dltlon salts include,

ma| eat’e
wﬂho%ﬁmgamr@a thpﬁpn@%mga@ﬁ@m @rgatnppeamd addition safts such as the

hydroeRRidBaltaenhydrobldidieattBe nitrate, the perchlorate, the phosphate, the
sulphate, the formate, the acetate, the aconate, the ascorbate, the
benzenesulphonate, the benzoate, the cinnamate, the citrate, the embonate, the
enantate, the fumarate, the glutamate, the glycolate, the lactate, the maleate, the
malonate, the mandelate, the methanesulphonate, the naphthalene-2-sulphonate
derived, the phthalate, the salicylate, the sorbate, the stearate, the succinate, the
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derived, the phthalate, the salicylate, the sorbate,
the stearate, the succinate, thetartrate, the
wo edossrm=ep- sul phonate, and the |ike. Such sal t BCTrEP200%052732
formed by procedures well known and described in the
art. Metal salts of a 1,4-diza-bi cycl o[ 3. 2. 2] nonyl
oxadi azol yl derivative of the invention include alkali

tartraiget Hie dalupae-RsailRhgaaten carG dNEmika SuUsh galkdnpatngeoformed by
proceld0fed WekRhb@h drendédoribed ia tik@aloxy group. In the

N cofielatals et Db EBid B3 2ANBhA otdtiafdy derivative of the

invenpbarinelcdatalkali Inyetak selpd,adlich aalthe. sddlieihesaledf "2onoompmound of the

|nvenﬁ81]1 Egn iﬁ\ﬁb léd&arbgﬁy pt -onium salts, the

‘and the cycl oal kyl al kyl - oni um
saI tlsﬂ thl@aﬂ%lt@éd)fd@lﬁpmmﬂ@nmé ©6iHh §AlS” @fNtagataining compounds

are alsdVESHtERIpIARY é!seEHémﬁlaééUthBﬁ?y racbé@t%bkegal@é prdifabed gfium salts”

includepfgalk-HHamos s e ey dodkihem LN eRa anthing Pyelasivialkyl-onium

salts.havi ng an atom ¢ mass or nmass nunber different from
the atom c mass or nass nunber usually found in
nature. The labelling will allow easy quantitative

Labeled &ampoauotissai d conpound. The | abel | ed conpounds of

“i"ﬁe'd?)‘(ﬁ&drﬂ% B?Pﬂwé’ﬁw\}éﬁ%H'm% yH ﬁgéﬁqﬁ'tﬁgﬁngélieé ?fiabelled

tracers, noni t OrlnP % In varil o
form. r’r’@tthéc@nt@ﬂd)fftbfs inyeofion fa%&;qﬁlléﬂ ¢qraRPY haﬁ@ne or more atoms

repladePBY bAchtbSOMERNIN dg’fantdlémlldw%%*s'dmn@éseﬁ@m@@ le@@éﬁt&kdrﬁ the atomic
| east one, ra Posi|

t d
massgf 1Ry PUOBRuERIAlle TER At Telkie: dEneaePelingsugh allow easy
quantitativddeteatiorxif safd ¢cdrmpoumy.enti on t he radi onuclide is

%4485 9 A PR By G oo

radio rteadess, f)brrn@aaltoftng aermeln xBEOUS diagnaatic meth , and for in vivo
recepRr8aRfind.nvention may be sel ect ed from Position

Em ssi on TormgraIp %PET I e Photon | ma%
chhe daballeth igyp 93/( gp@@gtlo éququ[y BoNRaS &t Jeast one radio-

nucluo@oggbrlgsépmos(tMﬁSémutNhgmgdubﬁua@@esmmc@n bmuua@s(leu)sage In the

conteég%ﬁﬂsa l\J/tSﬁ oﬁ*éer &51?(0 %il{dﬁdﬁgggapagﬁ% gﬁTfﬁg 1aom H (deuterium), °H

(tritiurh) 4°0) 4€a’Bi, F51'01, 2l PFnonyl Oxadi azol yl Derivati ves

Tﬁ*ﬁ %'c‘gf?ndégﬁoé tl’fr &et%cﬁh@%ﬁe }Pétféﬂ%kj%gm%r ok rl"ﬁﬁ’é‘)()lresent invention

oxa rrvati ve
may fpeégéacé@ ﬂ;orrecﬁ’msém BRussioRtTienaRgraphy dREm),calngle Photon Imaging

Compitéd her‘é'rﬁ?o 8 pBy (QPE@T‘;GSMaQHSﬂC' RsBRaMEE Kip@ctroscopy  (MRS),
Magngie Fresseines m%?rﬁ RISl Coeiauite A i oaroaraghy (CAT),
and coafrhationsehprezar ed by conventi onal mnethods from
comerci ally avail abl e chem cal s.

Methods of Producing 1,4-Diaza-bicyclo[3.2.2]nonyl Oxadiazolyl Derivatives

The N-oxides of the 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl 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.

Also one compound of the invention can be converted to another compound
of the invention using conventional methods.



10

15

20

25

30

35

Al so one conmpound of the invention can be converted to

anot her conpound of the invention using conventiona
woredobot=6olThe end products of the reactions deseei/BRm09/052732

herein may be isolated by conventional techniques,

e.g. by extraction, crystall@sation di stillation,

chroma tograph etc. Bi oI o ical Actjvity The present
nvehts 1] Srelisss @1 e 1aRSTIpRS eSCERER RSP NipnBe Solated by

conv@ﬂ@nﬁDd@bhﬁ@U%sOfe yhepyi eatadiion, r@?@tﬁllw&wnm@lefi“atlon chroma-
ands and modul ators are useful for the treatment of

|
togra[ah)geeéges or disorders related to the cholinergic
g
receptors, and in particular the nicotinic

Biolo?;‘?@élyA&my ne receptor (nAChR). Preferred conpounds of
i nventl on show a pronounced nicotinic

acet Ve hereisgst deventiare ¢ odevied yise the| pvision ynovghdligands and
moduﬁt@?@ é‘fcﬂh"e%'lbgﬂg’lﬂg r!rac‘él?;?’tf)Zaotvﬁfléﬁ Il'bgré%fggd trﬁoc‘ilﬁlgtdl’r% \%en tulsg1;]ul for the
treatrig]l Bb GISERRS o6 ORRIAGTS cHAER: of (g SOQURIGls) TSCEpIOR, and in
particatzncthei miostirdis atevgclsslinesrddsptare{rdtCiR i Brefsresd cBMpounds of the
. . | .S ES 0] s
invenfigh 2, A BARHReed RO FURLEe 22 EREHTr YREYSe setectivity,
and shewrapurgisimg iatviemprafigeases related to inflammti on,

pal nDu@rig ik PHéﬁH‘?&olé@Eﬁ%&%ﬁ Hﬂ*éscﬁﬁgp%(uﬁd%eof tre invention may be

ermnation o tance

UserbeiSft@@ teatreapbel Hepesesher ediias siversr apdia rﬁ@'ated diseases,

PNS ir8laest idisedsry, fsetirisUlelfted thenmdsat ARREle BbRYEEHdrONendocrine
i.sor

dlsorqo]eé'{s| glsg\élsgrt%;;%ﬂp}pcgﬁ n%ﬁ mdtghér?%rﬂlpungtsleaﬁes [%l\%#pcgto inflammation,
pain, sy witheirawalz Bsgmpesrhs chuseasby et eartiinatianefof catiuse of chemical
substaﬁ&%ﬂ' on deficit hyperactivity disorder (ADHD),
ourétte's syndrone, psychosis, depression, Bipolar
Di solnd@preferedcmbedinend dpe @Qmmnds@ﬁuth@pmmtmventlon may be

usefuf ﬁn'tﬂé YR atheft t@r‘éegﬁﬁorﬁi%cr' §I!év$at\'dﬂ %?%dcbgmtlve dlsorder learning

reni a, Sl ve COﬁp sive di sorders

def'c'baﬁﬁe&n‘gysgﬁ%“éﬁss andadysignaiabr Bove s wyR ggngn&l%hglglers disease,

attentftﬂ‘f deficit, ehtdritlﬁhédéifmﬁ Waétmyrtﬁg@r@lbem/smgmocrbgmte §B’yndrome,
ar

enentia, ! autis hizooh
psyCHis e AETORAT PO P LiaLs £eniRy (R Db HISbrEsy B schizophrenia,
cognithed eonsatientionxi égficitsnoala@dD tnxsartizoptireniadeolksessive compulsive

disorc’fjél?g\gﬂ&gfr))\ﬁ)aﬂ'ics&"sgfd s, gé’t'lrlggﬁf%}ﬂrddé@léral‘aﬂeagseé‘ﬁérgklavﬁervosa bulimia

ransi en
and pbasity. dBgEINERaY, oROCisEDIpatHPS-demBatiac sesile opameptia, autism,

ParkiR§sr’ @rtﬁéé’éséjyﬁuﬁm&on’%aﬂlgbﬁ% daplyioRephid LAWREN ISE8si8; anxiety,
derate or severe pai n.of acute

no S
non-ipPo el BRRSEn: SeMATENE cAS5aes, o gaLekPYpy NeLfodegenerative
disorderg| atramsieppsaomes at indaceai meupdraeyenedatioh, pasiropathy, diabetic

neurcgai? B pprel Hslbrid SHisP Bab PP et Bl AFRY B moderate
or seyrystpaimevaipediaicutenehraiigioa reeurrand gharagiee ain nausad by migraine,
postopBFtvE pdiH! bRbAonP ARl bafy TR dRmSYEY" $4TR, n&9%pathic pain, chronic
headache, central pain, pain related to diabetic neuropathy, to post therapeutic
neuralgia, or to peripheral nerve injury, bulimia, post-traumatic syndrome, social
phobia, sleeping disorders, pseudodementia, Ganser's syndrome, pre-menstrual
syndrome, late luteal phase syndrome, fibromyalgia, chronic fatigue syndrome,
mutism, trichotillomania, jet-lag, arrhythmias, smooth muscle contractions, angina
pectoris, premature labour, diarrhoea, asthma, tardive dyskinesia, hyperkinesia,
premature ejaculation, erectile difficulty, hypertension, inflammatory disorders,
inflammatory skin disorders, acne, rosacea, Crohn’s disease, inflammatory bowel
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phobi a, sl eeping disorders, pseudodenentia, Ganser's

syndrone, pre-nenstrual syndrone, |ate |uteal phase
waeyndnade) fibronyal gia, chronic fatigue syndrPe®EEP2009/052732

mutism trichotillomania, jet-lag, arrhythm as, snooth

muscl e contractions, angina pectoris, premature

| abour, diarrhoea, asthma, tardive dyskr nesi a,

diseaggpdicRrativei ¢olitisy ingiaea. & 4elIdiewahsyBpiP$ (caused by termination

of usd fofi sddittive UBSEArRIRS| ONcludiig andetines )Codtaﬁ@rh%?bﬁoducts such as
skin disorders,. acne, ros

tobacgPy ST §feE e a0 cEasaind Al MAPATRE; qAr¥ddiazepines and
benzadidzepise-lide arugsend alcomdlt hdr awal synpt ons caused by

ter matheh pref&ﬁsd%msgar rit Yhie SRTOAMRS of tH?aCH\‘/%thn may be

ni coti ne con oduc such obacco, opio
usefuk farHhadreatmsing, pr@aea %Oé@deri@flglh|Q’ﬁé>alfbeﬁﬂ@daré\2@iﬁrﬁ€%0r severe

pain, aﬁ@ﬁnbéﬂzé’rﬁfﬂtéZQﬁir&@id bkere‘éUH@ﬁt é@aé‘ﬂe@'ﬁ)@'m ddused"®ye migraine,
erred en‘Fo I ment conpound L nvention

postoﬁggptyg RRIBs ghapigm {i mp P?‘@at‘ ma rgmrm ggurgpathic pain, chronic
headadHeg veaitrainpaih, gain, retated @ dmkﬁroaheurdpaleyetce gt ntherapeutic

0 recurrent character, pain
neura@hsgrotfob@ermhgeygl rﬂéeﬁvg @g&)per ative pain, phantomlinb
pai nln amevemnmeare myeiesied, embadiopent e cpapoundsodiiecinvention may
be uQ@fﬁﬂ%PStﬂeC?rBEfrﬁentpaﬂ)r‘eveHﬁéﬁ‘ 6r9|a%€|§trf)ﬂ ot %@@éds“es disorders or

neur opat g erapeutic neu
condifi@n$ Qﬁ@?%iat%ﬂew SW@QIPWUW%QQ”&F@@HO%r@WH@“@ F‘@@rders angina

pectoﬁgboﬁrefﬂﬁamré h%bé@rﬁp%dr%lﬁéné hejiryeey i %trﬁmﬁ bepilepsy, tardive
I’(thetreatg& rletventron% aft atron of
dySk"?ﬁ%@a@é%er GESEr BEFG2 QP O £LeJHLS SHfeH
snoolrhamﬂdslcrhere:pr&feaediemlsodrcrrermmhsrcompbwdsda‘rthe invention may
be us%ﬂﬂ'fg tr%eﬁegtrrﬁ%néaBF%'ﬂ%eorl ﬁr*%(%rérroncd% Er ne enerative disorder,

larrnoea, ast e |Iepsy tardive
transrﬁybemwae@r ladugeenaum de@@@efatlem on, or erecti | e

di fflncélgéﬁ’moré‘ ﬁ?eféFred 'enﬁ%ﬁm@h?fh%récﬁﬁP&]'mPadbm%@trn\t/é]ﬁron may be

oun e I nvention use
usefu} rf@gtt,lg@nttreagpgotgnpr%/,engpnapreé@yﬂqtm &f an inflammatory disorder,

|nflanﬂﬁbmb®>d®@rﬁled|§©ﬂde¢ dichel desacdd,atsolens @BeAsd, irflammatory bowel

ced u tron In a yet nore preferred
d'Seagﬁ’b@Ei?rr?éW? (‘H?IH cg'ncﬁgrr 9%%0f the invention may be
usef i afforthéhprefermed rrembqdimeat dre comporunds lof dheatnvemtioh may be
usefuﬁ”fdr”fﬂh%m%é’twegi' Sﬁfe%"nnoh ”fdra%‘vf%’trbns'%rn 8*%68{.? heuropathy,

, rosacea ease
schizephkyeaiss cogn&@eazrrart@n@@naltde‘lmt@rre@ted %%@Hzoﬁhfeﬁla or depression.

I S P D SO ol e et of
WithOESEN] SO ETTS OGP o TNl BpaeRyO! SEHIT bl Ces. Such
addrcﬁ@@_tyubstr«]aercee iatluest niopidte dehtaining prebatedsiich as tobacco, opioids

reni epr essi U
such SRR CER e B AEREERE, PinaphBakbieb Brsagtlilie he orugs.
and alcohot. aWgitharamat oﬁremcaam@lmirvley substancasi & iof geseradf a traumatic
experﬁ"ém']'ecg h¥& R B eénxr?ﬁ}:%nﬁd% {-h6h SHP@& %tg difficulties in

e nicotlne onta pro ucts ’'suc
concesiadings restlessness, decreased eart rate and mcreased appetrte and weight

gain.
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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such as heroin, cocai ne and norphi ne, benzodi azepi nes,
benzodi azepi ne-li ke drugs, and al cohol. Wt hdrawal

wo ewoneded cti ve substances is in general a traPOEEPI09/052732
experience characterised by anxiety and frustration,
anger, anxiety, difficultiein concentrating,
rest] essness, decreased heart rate and increased

appelti fSe An@eRangheoBigmplated dhpls & cttiiable dosagendit the active
pharrﬁ@c/s&ﬁ@at mg&édTéntt (AFH; %V\mtlhlhctﬁe r@mgmbﬁr@mtammt@ﬂ to about 1000 mg

API iffs ot 3horel pitattbd HLEHR BRI TS st 200 AR 522 ey, most
prefeiired ai dravh atloait sadlocabout HbsigaAPE per niaandepemderﬁphow;aver upon

the e%@ @88@%%@9 strLaE'i ;Hr#no e R 69 al"a?r& 13?&'8§SEHé:|ndlcat|on

on and
cons@qzreﬁh, éfaﬂ Shgj@CF apdpm cﬂaéthuharvt@ﬁl QQQ:Y veightief the subjest involved, and

furtheP 1§ BRéfeFHteed éf(@é’rlérﬁ‘,@tofé’thé Wh?@%k@l &fo@l\%?’rf iart hhecharge

act i har maceut i cal redi en

b reIBIT e SRR RN 1500 ErjOIRBHCRELt in the sub-
micromoi@r gricefrecroatblaf rahgem.absfitord Betow akio wboaOd0OYMPI

per day, nost preferred of from about 30 to about 100

nyg APl per day, dependent, however, upon the exact
Pharmaceutjcabeqmpcaitianmn the formin which it is

adm pf sty té’sepécﬂd't@@t ' ﬁ@eﬁﬁ?ﬁ gﬁb@ﬂest hﬁov%‘bl Stdrmaceutical

and I n partlcular t @ﬁg é?
cComMppaiigNg COMR{IFING ar&hﬁéapetuﬁ@akhy @pié\fﬁ:@mwt@w iNA¥idef the 1,4-

d.azatméy@@[sesz Q]rﬂihy%xé’cﬂé%lklr@éﬂlmlvb@f@ﬁ@[rﬁ@ntlaﬁ eferred

conp n f the inve 0, how a bi.ol o
int ﬁr%p%rl%{py 9&32“2 P47 ||agﬂlgls8erlv |veoqf|tF1¥ invention
for usbrlnrtmémbwmay be aailmnuistér@d imithe féimar ofetbe ubwoadmpound, it is preferred

to mtr%[miﬁﬁ%bg{\?e f“lp%gtlgﬁ& h thgefohﬂ\b?% Sdrﬂ&oqf)&%bﬁ&?gcceptable

nove arnace |ca |ons conmp
salt, in reepfa@r@mqe@@palyccaﬂr)@@tlwéowtbamwﬂbforlerw rNom( pdiivents; gxcipients,

carri%,‘k{uﬁr@zcﬂru*éhf‘é’ &g V@ﬁﬁggﬂ AR BHbARSESUticEPRLXRriee

i'nvention. " a . . . .
1, 4- W a3 a PRFIEYEAo[&MBOGMERy | thex dBVeRHATY | PideFat PRArMaceutical

comp@fsutubh@ cbmmrstngomefon digga- brcyblaﬂé:rs aman@w cb@duazolyl derivative of the
stere

mvenﬁg&,f at peah?rgnqqﬁtﬁlga% @Cpﬂ@tagtﬁ Isg@ qr @?F%?Ié(ﬁtﬂﬁereof ?ogether with
one corpmomeabh@rmameuhealf}oancexbtahlqobgmems dpecsdotey aud epptadiadly, other

theraﬁé’ut c ah&‘/o‘?l é)?gﬁﬁﬂaeﬁr{‘ Hg‘?@éleﬁ@r%%w a4 Js%gelhhtﬂ% %\?tf‘he carrier(s)

excl ents, carr
must ael awﬂmablgnm nﬁ@rofchﬁsm@ﬁﬁmaph@rwm #he pikwr ingredients of the

formubdtion ard h8§har‘nﬁ\‘uﬁto°t'h@ﬂ%&?p‘?éht@ﬁ@r%‘f”em the invention

D T PAETEGBV G PIIGRAR ObITERNGD ey iksprgunistered by
any @6n¢1érﬁe|nth©_ute ofwhiet aui&hathm&:@eﬁuredal theramceprefened routes of
e Rt e B4 bS8, KRRl HBE o gl in o,
in powper,odrair iguidt fosm, tansk ppeatéral saddiioistnatiophyi gattiaular cutaneous,
subcUtaFEGSY, e NtranttARYiANd JrSefltralehdis 2Mitjectldle CRRE! Sfkaraceutical
composition of the invention can be manufactured by any skilled person by use of
standard methods and conventional techniques appropriate to the desired formulation.
When desired, compositions adapted to give sustained release of the active
ingredient may be employed.

Pharmaceutical compositions of the invention may be those suitable for
oral, rectal, bronchial, nasal, pulmonal, topical (including buccal and sub-lingual),
transdermal, vaginal or parenteral (including cutaneous, subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial, intracerebral, intraocular injection or
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nmust be "acceptable" in the sense of being conpatible

with the other ingredients of the fornulation and not
wha20oafitd46d 0 t he reci pi ent thereof. The phar macetit/ERR09/052732

conposition of the invention nay be adm ni stered by

any conveni ent route, which Quits the desired therapy

Preferred routes of adm nistration include ora

mfusgghgﬂmgpﬁggtgq;h or; thoi,eam pcfgrrgrsqltﬁb{edfgr@tdm|m§tr@g9§ lquelnhalatlon or

insuffiatiofll dg€luding p@WdJ@Fs and liquid aerskdi %Mln&%‘tﬁbtmrecﬁﬁ eyasustained
adm ni.strati articul ar, cut gneou ubcut aneous,

relea§q]t %ﬁ&g}’su' afwfag:le ﬁf@rg\p ougf i ﬁ&l @{qe h re?%aese sys ems’ include

semipeEnanedhie matdeds oﬁmpbdlhmdomphﬁbm: ipelyinmersnedrdaindag thiee compound of
'ﬁ%{?ﬂ ct e sk fy dar :

th.e I fo@ \Hﬁgﬂconvens‘lﬁg t?égcﬁnfoaﬁ]gs??gppropofl aﬁélég %t'sﬂeﬂlms or

microgegsylest f or nul ati on. \WWen desired, conpositions

adaptgd 12- cﬂbﬁ’@-bﬁﬂl%b% Q@]nb eéﬁ@dlﬁﬁol h@eﬂ@bii%? of the invention,
di ent ma I o ed | cal

I nNgr e
ma*&?fﬁ‘ﬁﬁ@@t?%& P”?'h%d F?Fﬂ?rn@g/ léerithH?é/ Gysifppleced into the
form bopharmbceutel @bmﬂwttrwisl ahd umitsadbsagesl thenedf. Suepi forms include

ot 11114 1 b B blyebt B LRBors, an i,
in pagichtantaneous, ori mn-aquscus &olutionsr ayspransmTsalemulsions, elixirs, and
capsdl@§ rﬁﬂé@%ﬂ?thé ?érrn@a'égl %r‘ BPaI th'ét rsﬁﬁg{)?ﬁfr%s Wr%&t’é@%kﬂhﬂﬁlstratlon

and Sﬁ@ﬂ'%'@l@?ta&!ﬁ éompnﬁdﬁﬁ ﬁ@@”rt%ﬁai éﬁeb§upfﬁlr%‘la§{ﬂﬁ6ﬁmdﬁa| compositions
and Unrtsdtfé‘ab@tfbﬂﬁs thék‘ébﬂﬁﬁd}&]c&ﬂp)ﬂ@é %oﬁﬁ%ﬂdn@“ir@ré@éﬂ@in conventional

m ni stra }{ nedreleaae syr N h unit
prOpoﬁﬁ’r{SaB’r"fJ‘ Oé‘g 385 @Gé \é%CP"e*\pQHQ Ss%?s%l%o??rc@ﬂjéuc uni
dosagee fopes maajolcmmmhr anyeswtbblsaoleﬁéctmxeﬂrammdnmﬂl of it yaoive ingredient
comnfuiRLPAENNf RS ReHERAUD, HostRE BANER barMBLEE

r'i'ces nay I"éles filnse

or niige o&aﬂp@l@lzesblcymdw nonylz @)@ﬂmlw[ selzval]weorqﬂ the present
invenBR€hAZR é(&mﬁﬁétb?’ébt inV§\A}?c‘je bgﬁetgrﬁf%?él' Y pé%@ér‘é?ﬁo%%@forms It

a conventi|onal adjuyvant carri | uent

will b@eoﬁl"@é@dtq hesq rkilfegh iR 6f‘epﬂ%rfr|?§éetl]?| MPWW?S?ommS may

compﬁ@d E:C] &h@log@tg/@s cbhﬁfd?@fnt %umbr fanrmnpmhwow #%e i ilSention or a
artic powder and

ul
pharifiousBafgprisitafe sattiEomphund & AR R B0 bous or
non- Bquequepaohgt i pharma;q:mmealsl ocompesitivrss onsom  a  1,4-diaza-

blcycl%l[é ?'Zgﬁon)ﬁr&( 1 €Ser \Hftﬂv‘édof’vﬂféqr&é%nrﬁm Ve r}tg@tril Oﬂh%rrmageutlcally

Slt res
accepigllei carriefs i e e DI O Beuigarsalidefem useparsiions include

powd@hsart%l%?éﬂdlﬂ‘@'ceﬁféﬁ%s'ctabﬁ@% %Dgpéﬁtdrlééo%ﬁﬁedléﬁér@ole granules. A

t her eof rise c nven di en
Solid G e PN B S PEBISF 6 SURSIANGEE Tush (10 Bakies Elluens. flavouring
agents¢ tgolgbilizarp o uuiskicemts, psuspermbuﬁg a%\ﬁsstmrhdere] tprd@@f&gﬁ\r/]es tablet
. ; ontaln SUl.t eftectlive anobunt of the
d|S|nté§|{qr’E®gnq%\(/?8‘fsegqr%&e@%@wﬁ&%%t%a{ 'h the intended daily
dosalpepowaers, the tarrienjs ayisdly diided solid, which is in a mixture with the
flnelyjc%l\ﬂd%d %Eﬁv@b&%ﬁb'o%l?it 2. 2] nonyl oxadi azolyl derivative

resent |1 nvention can be administered in a w de
vari E‘tﬁa@ﬁtsortﬁle aﬁtuvq)m@mt @oé@@%d f\Withgthe| garrier having the

necessary binding capacity in suitable proportions and compacted in the shape and
size desired.

The powders and tablets preferably contain from five or ten to about
seventy percent of the active compound. Suitable carriers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
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will be obvious to those skilled in the art that the

foll ow ng dosage forns nmay conprise, as the active
w@ewpor=nt , either a conpound of the inventi onPOI/ER2009/052732

pharmaceutically acceptable salt of a conpound of the

I nvention. For prepari ng phépmaceuti cal conpositions

froma_ 1, 4-di azahi cycl o] nonyl oxadi azo

- | .
compgepd \ith \%‘C@PSv'ﬁBn%r%@ﬂa' |Q$\/€%ﬁrieérproﬁﬁ’§}9@06@»¥$%%l ipywhich the
actuveacmpba@hte wWathr éri Witlsotagarherseiis b@fro@@djedibpra ¢argier,dvhich is thus in

atlo s, i ngl owder s
asso%%lqrgwng %SSF‘@ yc&aﬁzﬁggs agggg esr?qe&r iar&incimcﬁef 'Isablets powders,
capsulées,peitls) bda«zhegs,aaud dezengesotanl beausédrascswlichrorse soitable for oral
admirﬂ?tr igtHbst ances which may al so act as diluents,
avouring agents, solubilizers, lubricants,
suspedd pf@aé@@n@@p%ltﬁﬂ@&sa |®Wé"§@|rt|0§twa/>éssuqha@$ @ mixture of fatty

acid g‘fiyéérfﬂeeGF %bb@él bREGBRALS. firef n@ﬂe@%ﬂpﬁé ééﬂl\@caﬁlb%hbﬁi is dispersed
e carrier is Ine?]'iﬁf"yl vid solid

hmo@ﬁf‘@ﬂ% %ﬁr%i”m%& G’VeSW‘PH mﬁgﬁrwugcmwre is then
pouregainfeocemienidnt sizdd wiosilds, Iaﬂowedltueooprmdrtaetebyaomohdmy.

. oGP RResopub R nr L i B A RR AR Bl OS By BB Plentea as
pessasiese talmpongdcereanes, [gekslepastasdioaats ot spraysf eontblnyng in addition to
the a&ﬁ)étiﬁgféJléﬁ@Jcth%rrgérssﬁ‘ rta?gkrﬂﬂ%% VAt be ng%?é(}ﬁria‘%é

tive conmpoun carriers are
car bbifHice prﬁl@@@é@ﬂ%rﬂﬁ@b@&r golitiong) GUSBERREPNS| apdogrulsions, for

exampl%CtV\Iraler Qﬁkﬁaltér[pro@wéfn@f‘gly&wgﬂuﬂbnst RYS@RAdIe, parenteral injection
el | ul os od| l1m car boxynet hyl cel | ul ose
I|qU|dn%r %Fé

'Qﬁéxcar& Heled a3 ReyhRn fméqu?ﬂ\ést@%tl‘y'e”e glycol

solutibpr eparation” is i nt ended to include the fornul ation

of thRearh! d"sdé’%%fbiyﬁq P ﬂcgﬁ’miﬂagéngeﬁ%ﬂé HecBRiing to the

carrier ﬁrOVI e actlve
presepbnipuerRiian nay Hhus e t fopmulated rfoer parentereLiradouinigératiop (e.g. by

|nject’fi‘>n‘3?cfrr &@imp I@‘Bd?l']% Hrﬁ%ﬁgihsor‘ SortitRBE5AhuIdN Wg‘ngl r‘n‘ég be presented in

X cach ozenges are i nclu
unit dﬁéﬁd@'ﬂ@ ' @&H%QH'%% preifilled sygig ﬁ%t%f“a%ﬂe|qrfd>%é’ﬁ5@9n&.{dn b‘%um -dose
contaiie®sl \@ith 3l addé@rp"rés@rutatna@l Fhé Qfonqwdutuﬂwrhmystark@t B@(Eh forms as

susoeBlof SRR PR S & g1 arrsulFol b, abichey contein

formuilaioni ragentel sech apd shspendinge stabfisingntanidgordidipeersig agents.
Alterr[%?iqggeqﬂguﬁw(ve{ hﬁ%r%ldfbntaﬁla?ybétfn 'bb%er-rﬁaﬁn”%t}tﬁﬁed by aseptic

nto convéni
isolatiginz @ sﬁ@rwlpdgol|d3|qrom§dyp@hlb§@ﬂ|on drdn t $dutisy tas constitution with a

outagNSAs o GPABA LY BRSO . e

T RaCeqss soluaat sdiiablbohe e uSr 458 BeprenerP VT AiSSalving the
activea@ddhtpopent dn tm@teacanoved'dm@r editgie colotantsyr flaeiss astawilsing and
thickgfE A04fis0AS BRPhde sl uti ons, suspensions, and

enul Ajoesys Bospansiond syitatde dor oral wseetarpbeppade by dispersing the
finely iRl SO E8RPonBRf if¥ATB! SithP3sBBLE RktekBl, 8&IdHP8s natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, or other well
known suspending agents.

Also included are solid form preparations, intended for conversion shortly
before use to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. In addition to the active component such
preparations may comprise colorants, flavours, stabilisers, buffers, artificial and
natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.
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liquid preparations can be fornmulated as solutions in
aqueous pol yet hyl ene gl ycol solution. The

wd epdirga- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derP@HEP2089/052732
according to the present invention may thus be
formul ated for parenteral aaﬂ1n|strat|on (e.g. by
injection, for exanple bolus injectiogn or continuou

i nf uE%W%@dﬁﬁp'SH@t@P &3 &R eRIdeRMimine Hés‘@aF%‘rbr'ﬁyC}PB 2.2]nonyl
oxadlaﬂ(@wubeﬁvawei‘of ithé efventionngrs, bénf@Pmuha@édJ% ointrienten creams or

otionS) ok a4 MonSa&TnABAEhC T RN, 8Py 2088 s, maver g sxemple, be
formutategevith enaqusolsior oy base vattulhs additiomobsuiyalde thickening and/or

gelllngoé“bﬁe‘nas VG F{Bé]q?abl &Qf“%h”arﬁ gaé'd?rbuﬁﬂsé‘éé and will in

suspen |s ng and
genergy @iaos Comatlrémét on@nqre anélssfwgv@gemtgr §tabé|ﬂngmgea§ idispersing

agent@oﬁ\?g!erfo%cﬁb @rb&atm%rmﬁlg égéﬁﬁs' Br bél@hﬁhg %@eﬁfs sterile

SO or b hilization fromso fo
constPHRGS I‘Prél tSH't%b'§U|QraB?Fé'C%'elﬁdH“@'Str@t'ﬁn Qép?l gouth include
lozenpgs eoatprisirepthandctive dgpdrmrie aukeoutertieass, ssUallyiuesose and acacia

or utghlt opstlied Birastiod Ve SoRESRRUERRY 19,7 it Bhse such e
gelatio@ner glycering bagoarase anchbraciaj agd amelithvaskesicagprising the active
ingreéﬁ%ﬁf‘?nsa séﬁaﬂ@%bﬁ%d%arﬁ%eous suspensi ons suitable for

use ca by dispersing the finely divided
act|$@|Ué'@ﬁ§oﬂ|érﬁuslpﬁnﬁ1@ﬁéravﬁtEhORHe c8irecthatter ithg  nagathcavity by

conveétfiiopat er%insoforséfiﬁrﬁﬁlbl Witld lélfTéroﬁp%$I ﬁléettgﬁirraﬁrég| e @®fpositions
sodi umﬁdﬁr box meth ?5%; uenfo or other wel nown
may téeug 'ﬂj‘%@ it %!I $efeMded are solid form
pr epAdanmlshnatlon td thedegdpiratorg tacemayaiss beradh}e\,&eelftw means of an
aerosiP e?or"r’r‘fhl% ic?rf!ir‘fj \A‘;h‘?g\“trpé %%ﬁv@tlnél%ﬁlefn‘?rls g{rg\gded in @ Pressurised pack
ration. Suc

admni's h™ I"rqui d |ons
with susgdiabl@npropgtianienslali oass. al ghigefiuareeanbont H@Fé:dt ifoe example

dlchI&SHiﬂBBR%etﬁ'aﬁE 9‘?&@&6% %etﬁﬁﬁeceﬁﬂfdrﬁ’@ro?é}?é? éﬂ’ééthan? carbon

lavours, st abi I'i sers, fers, artificlal and natura

dioxidayd6 Ol siabies §a7 sHi 86rase BldheonyenigiltiyAlse Loptpin a surfactant

such ag@%mmm M ddee bf deghas b@mmon@g ]rpravuemiri &b hretéfee valve.
| aza- non
o7, R Rb 5 e e LB o8 350 e o o 2

powdénrforuéxdarap eas powdenet of thercemmsoumd Inoan Boitahle powater dase such as

Iactoéer agﬁﬂq@ﬁ ”@tarﬁﬂt Cd%lrlv%}w dTe O%W‘prgﬁ%’l étﬂgl cellulose and

an agueous” or %
pO'VVWV{ﬂyrltqlidoﬁ@lle’t\a'Ra)n Qﬂn\@leer'I the npwwmqregnamw rform a gel in the

nasal&%'vgié Eh%?@%ér cé@‘gggglﬁn VFHMY be 6r@§£ﬂﬁtgétlﬁ@nwsdd§eaf8rrg for example
in CamsaPT ROMEIUR bt BaTale Rt SlStel SHCKS om Wi ie pOwder may
be addiinigesred by ragans of as ishetedi ng agent s, thi ckenl ng

Fopt ol TRt LPRRRE Br o SOERERF el s thb o By tract

includingnpntranasgl chenpasitions, ﬂg@nommuadfwavg&n@allybaaee a small particle

size fb?“@lelrb{ Ié“&f@r‘?eeo"f‘cﬁ‘& BP%C'nﬂc nst Btag@s%a%lhbh %aﬁgfﬂdl@%lz% may be
r|S|n the active ing I ent I nert “base

obtalngd by means known in the art, for example by mlcronlzatlon

When desired, compositions adapted to give sustained release of the
active ingredient may be employed.

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
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gelatin and gl ycerine or sucrose and acaci a; and
nmout hwashes conprising the active ingredient in a

W@ iobald4eo | i quid carrier. Solutions or suspensPONEPANE052732
applied directly to the nasal cavity by conventiona
nmeans, for exanple with a dﬂgpper pipette or spray.
The conpositjons may be provjded in sin

le or .
form gain d3e. ASEPSHISs ﬁ?b'ﬁan‘r‘%@{ r@ft 06RNYS IiSkE, PedFanpPeripe appropriate
numbbl‘*@fitanyfbf/trﬁis%qmpﬁc&ég‘e@ftﬁm by means of an aer osol

|

f |
o PRE b, G USROG AT ol SR oIty K, dffavenous
admirastratiarhand ebhtnuacainfeiort @Fe:)))re‘fenreemrrmoeltlons

di Ch‘:&r H%Jet rg@FO&ﬁttE@ﬂgﬂuéQ% o5t Hf?dr??ﬂdhﬁaﬁnq }%’trratlon may be

di chl oro uor oe carbon |ox
foundsipithahatesyeditionps Bas ' ACRUHIGE wes gMaack Publishing
Co., Ew@,mpﬂA;a sur f act ant such as IeC|th| n. The dose of

et s P GRR, B e ot PelePt 08,488 Bmbbhhef dgie ingredient,
whichpamelidezdes thé E;ynfpﬁonms@ru@ontltyomovm?pelijm eﬁk@mrplamcatoxicity, e.g.
E0x0 81Tkl be EterRRR. B sl Gl epl o B cpBE&dbres in ce
cultures @r experioeytareriyblsc dhewdassa atio bepwegw trarapgutioBhd dewdc effects
is the(tﬁe(l%fg)eu@e TGN SRy 'r’rYa)I !?_ﬁ &E%bdctg{)fh'eeﬁatlw LE55o/fE‘E55 If%%aceutical

nasa cavit
compgpitioanexaibiting iarge @pw.rqmﬂ@xeeﬁ@mﬁrqierrﬂdcapsu| os or

Ca”Thé‘meOédmﬂw@teredﬁh@r’étl@ﬁ cOirsk! bétc%'reﬂaﬂ?ieﬁjlﬁet@mto the age,

i stered by neans  of
weightn RS o PO RSE b 4B Inchaded: Bl el 28 Be route of
administraftin, reesmgeatfonny andcegimerg| add nipei rdsudtndesaired, and the exact

dosaggeogp&ﬁhtdf%%rs B€ dEQTRAYASD Bﬁ‘é Ly have a small

e, RS
tICre STZ6 T of eéxanple o er of 5 mcrons or .
| essTheactuah dosage dleee@de enrthe rl@éuretarud sr)eridy ofrthendisease being

treatégn%WB it "\WlfHW 1 HlscFéHoneéﬁtWé' @n;@r’mé‘h Ca Rt bé’@arlww titration of

sired np03|t|ons gl ve sustaln

the dpgagade tB? RERHCuat W@Umﬁkﬁr@&ﬁéﬁt thﬂ%WV@é‘t'@ﬂﬁPo@f@G’UC?HBe desired

therapélﬁrdm@fﬂwil qabwer/@noartaﬁs Oprsesehﬂy pesheingblhted rthani pharmaceutical
tion

compG8 RIS (el TineOL AP 8BSWe ol APAFRaV8 ShY dirdclivg iaredient per
individuesrdode, gseferablpeofdoamvabartptmebout The mgj modbpagferred of from

about Pt 6815} )R)?nr@ Fé‘ éﬁ@@%}& i tréenﬁleﬂ -kage
cont ai ni ng di”scre uan prep ara I'on, such as
pac k’é@%@c Ilraredle@é\ﬁw bs%admwsf@m@ié“r an¢ @r gpugral gpses per day.
A sat%'iﬂt%ﬂyeu%suﬁlc%% it Bértﬁw |hsf%%%§9968fdﬂ9téiﬁ€d ke aadés'%@félw low as 0.1
tab et a ozenqge |tse or it can be
HOG 6| HOKCrRiLhe SPPERJIMSIOT INe SRSHUE FARSE BRI Spe i considered
to beT@&duit’so oiig/kgisulaed 100 mg/al mdmPrefeteat Famyesngte from about 0.1

vo/g; bR A0 BB A BRI LSRR ARef ) RS cay oo

on techniques for formulation and adm nistrati on may
Meth88s of Therapy

The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivatives of the present
invention are valuable nicotinic, and 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 nAChR 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
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found in the latest edition of Rem ngton's
Phar maceuti cal Sciences (Mack Publishing Co., Easton,
w@2)09/1R46ther apeutically effective dose refers POI/EPRDI/ 052732
anmount of active ingredient, which aneliorates the
synptons or condition. Therééeutl c efficacy and
toxicity, e.g. ED50 and LD50, may be determ ned
such §t'HH&?'§'”ﬁH§%ﬁﬁc6‘PB@'%ﬁ MaineRTs B Mg theﬁeéqfla”&ﬁet%?/%mf’unt of a
1,4- d@ta@(Wd[G@EWon?h@i@i@zolV f‘@rd@tﬁlee o theinvehresn

t her eut| XIC ef. f S th er apeut |

and ?/plg% Er)ga %dim't%pt,t ?z?%e I_O‘E)?%?%bg condl'f‘on rela{(es to the
centrheernaicesysteml. conposi ti ons exhi biting | arge

t her E&i r ; ; ;

ey SHEEL T L C om0t o e nventon
are those sbefed akgivght and condition of the i nd| Vi duaI bei ng

treaftqdlat @ﬁeé{@it'co@ﬁemb%té@%a& éifuta@f&fuaségé aérhgés are W|th|n 0.1 to

dosage for the result desir
1000 TR ARESmS: Sale duelechbn 1 46 R0 PULOGEG cedy PR el Preferred of
from [B0adod i 10@neiligrahe @l@ily,aldedeaaglet depesdsl apohhthenaixact mode of

. ver di . i ng eated... and i .
acmif et nd, 8L, WPRer SFFTSRD 20l SR RGrghnlobgre whicn e
adminisirateah b§r directed; dne csuljeet dooied, t et hodgaweightl at the subject
|nvol\f‘e'dr %Hdﬁ‘ﬁﬁﬁ&e feodre?é}bﬁbé %H@@%p‘é?lehi?e%?ﬂﬂjéjﬁﬁyél BnGSet&Sharian in

rapeutic e wever
Charg@ont enpl ated that pharnaceutical conpositions

contai ning of fromabout 0.1 to about 500 ng of active

i ngredi ent per indivi du referably of from

about 1 to about 100 ng, %g@ﬁpﬁiferred of from about

1 to about 10 ng, are suitable for therapeutic

treafent SniibhSs afﬁlghé(relllb&%tgg'v?m ré?@ n%g tggf[ﬁ' Woﬁ{)\g@gld?xamples,

~in one or several "dosSes RIS . .
whicheaia not intensieddp e In@nawdlmlb@ tﬂa&h&m@de@f the lwsni@e assclaimed.
lowas 0.1 ng/kg i.v. and 1 ng/kg p.o. The upper limt
of the dosage range is presently considered to be
Examplg,dt 10 ng/kg i.v. and 100 mg/kg p.o. Preferred

Prepdrattg?SE)@fn@plbr om about 0.1 ng/kg to about 10 ny/kg/ day
AN/ZP%@%%} ?boing%ynghé%ns%vgborlejégeln8 '59/ krﬁermgdlates were

perfoﬂndd dndernitioggol ar[d3inZartjydooys solvadisabtagriesien isuligievess used as

dryinq)%glraﬂf irrofh%s\%tkqpr-‘;‘r{t‘g)[é%bﬁrrésaéﬁd 8|yl ﬁ@ ﬁ/eﬂé %%86‘?3?@ dber reduced

efore usefu treatmen
Pressgré.nment s i nvol ving cholinergic dysfunction as well as

a range of disorders responsive to the action of nAChR

oxmea dlsease or a dlsorder or a condltlon of a llVlng
l,,body, including a human, which di sease,
r or condition is responsi ve to nodul ati on of
chol #+terBgnzof b8kl $5-yldn B, dloxetiazet-Bed)-t dngiezges
t@SLC [ MERG [ 0 1Ag 0

b.cyc|%g3“z'ﬁ]ﬁ6r‘?é 111 @Sy 'B?_ Qﬁnﬁ{g g@el gBlveB dy, eﬂh?ﬁde(m M, 99%).
Hydrogenperoxide (10 mI 31.82 mmol, 30 wt %) was added dropW|se and was stirred
for 15 h at room-temperature. The precipitated product was filtered and was washed
with ethanol. The product was dried under vacuum for 15 h. Yield 0.50 g (48%). LC-

ESI-HRMS of [M+H]+ shows 331.1391 Da. Calc. 331.140631 Da, dev. -4.6 ppm.

Com

4-(5-Benzo[1,3]dioxol-5-yI-[1,3.4]oxadiazol-2-vl)-1,4-diaza-bicyclo[3.2.2]lnonane
fumaric acid salt (Intermediate compound)
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1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative

of the invention. In a preferred enbodi nent, the
wale@easreo di sorder or condition relates to thePCERPI08$/052732

nervous system The preferred nedical indications

cont enpl at ed accordi ng to tA8 invention are those

stated above. i s at E‘r esent contenpl ated that

suut/éblr%'XHtS%a&E | dngiggabicycipls-hidnanane d6:ped. 504 mmol),  2-

benzcﬁ’ﬂ |3]d|@k@Iﬂ5-yd6Ltbehzyl§uﬁbﬁyla[ﬂ|3’4}&&1@25@(1@ d()) |é;| @}8|€0|ﬂ:hmol) DMF (20
m |l

I d f 30 t

i) ey §r-oRepeiReRrY e P €0 OB Mindl wamoalireg o 188°C for 20
hoursa@ifiramstagrapoy onfsilica gel with chloadfiormi, $0%r ewtharda and 1% aqueous
amm%ﬂg'a%aédl%ht}?%%r%c?ggft C@gygﬁt Qd@"g? ﬁe%@édtbarbhr&ntatoga?ttlly on silica
gel wiighieroferuol Q/%dmemﬁpoﬂ @nchébo taﬁ@ew%reémraﬁa@ aﬁcsolvent gave the
produRX REY 'aﬁnﬁiﬂ_}?g tﬂé@f r?%hMS'\QéIG][‘ﬁ?{ %S&%Pn%e&?o#résml% salt was
obtained GyARUNDE ¥hd F6ibetE SRdnmeiandlimidis: (b gaturated with
fumaricaeidd@te tppodhecti fonanyteventt Wasirédrpgtalived frenssopeopdnal heield from
oo KANETS 2T, 3 6L [ES:oFRRS 2of AR gl ST Do ol
315.1407 ¢6 s iceve $ .Onepro. perfor med under nitrogen and in

anhydrous solvents. Magnesium sul fate was used as
dr i ng agent I| n the vvorkup rocedures and tsol vents

- BPANA M

31dB@P@Jlwae F(Qofi gllmellrm]@l waas/taaidéd odérs aﬁmgt@l tfme-period

to a r@IT<H,|rngP %goenzoplgfé@xgi-é&ggﬁg,;gqxaé eg;pbe thl0|n%é)é g, 112.5 mmol),
trletylamﬂwb $22.8i g, y22%nn3o!2 aBf rethama (R0Q mI) 99% )3 TRememtjiomasixture was
stlrreé% ¥ tgg%teP&pPé g;% 2\1Aﬁ % : &g@%%@égﬁgﬂ%@@%n@%&é@%q M) attd
waters(tmﬂrret) was agded fQMOW@ﬂ)Wtféﬁﬁ@mrat'[thprOD&@t wascisplated @8 a solid.
Yield @qqngqmms filtered and was washed wi th ethanol. The

pr oduct s dried under vacuumfor 15 h. Yield 0.50 g
(48% . LCESI- HRVS of [M+H] + shows 331 .1 391 Da.

5-BerfZa T, 310l -5L 4108 3.4 [xadfRvle-24h Bl plaBrnedidie Bonrsduhd)

2 dPROR I orgles 5aBNEHG a0 AiPEicR. (49 8oy 254 mmo)) was
added tmaenmﬂﬁeaife)om:rqnﬂurtmjﬁomg(w & @©f280 mmol) and methanol (350 ml).
The |x€Urg \@553 dé(c?lfd)r[?:’qsgn @thg%@rﬂgo&(te egaliﬁ% GaB5 disulfide (38.7 g,
508 mg]oh)] Wﬁéd&l .elfte mgxtgtrg warg sgrrﬁﬁoat) reflpirHor 29 hours, followed by
another portion of carbon disulfide (12.7 g, 167 mmol) and reflux for 4 h. Water (300
ml) was added and the excess of carbon disulfide and methanol was evaporated. The
aqueous suspension was acidified by adding concentrated hydrochloric acid to pH 3-
4. The product precipitated, filtered and was washed with water (50 ml). Yield 53.5 g
(95%) as yellow powder.

Benzo[1,3]dioxole-5-carboxylic acid hydrazide (Intermediate compound)

A mixture of benzo[1,3]dioxole-5-carboxylic acid (42.7 g, 257.0 mmol) and
thionylchloride (163 g, 1.36 mol) was stirred at 65°C for 6 days. The mixture of
benzo[1,3]dioxole-5-carbonyl chloride was evaporated, solved in tetrahydrofuran (200
ml) and added to a mixture of hydrazine monohydrate (154.4 g, 3.08 mol) and
tetrahydrofuran (250 ml) at -25°C, followed by stirring for 0.5 hours at -25°C. Water
(200 ml) was added followed by filtration. Solid material (35.0 g) was isolated by
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m ) and N, N-diisopropylethylamne ( 13.0 g, 100.8

mol ) was stirred at 100C for 20 hours. Chromat ography
wo@eoogilldsem gel with chloroform 10% net hanol apd/LP009/052732

aqueous 5 ammoni a as sol vent gave a crude product (7.9

g). Repeated chromat ography1§n silica gel with

chl orof orm 10% net hanol and 1% agueous anmmonj

f”trat'%IW@”C&Q%WWQ”pﬂféé’UGtm%@”ﬁh“% QbW@éés‘é'éFe?ddby ‘?WP%“O” of the

filtratéhwith@eth Y Hetatéhollonedesporyihdignd @k/ta;ﬁ@mm bYwilces. 83% (99%).
addition of a diethyl ether and nethanol m xture (9:1

) saturated with fumaric acid. The product fumarate
Examqadéet2 was recrystalized fromisopropanol. Yield from 10

Ex Vl%@%iﬂ@)gﬁ%a%f ?a%g%o&%g%%én@@gpﬁ ﬂﬂ}%g]ﬂ SA¥hbtanes

In thipexempls] the, affinity ebihescqmpeungsmet iheunvemian for blndlng to oz-subtype
ofnlc??rnlélf@ééﬁbﬁez@diatél‘rﬁ’h%ﬂ”em ate corrpound) Benzyl broni de

ti ma@qg%otj_)glqeo ISy amePHS%dlgglagecﬁ ré%gnom of the Elapidae
snake Buhgexaes -rbulfitintcfus, 3t ﬁa@xa@haaﬁlrﬁtnydrhm@.hroh% apd hédrdmuscular

nicotifBgbpible Ghe R as &% ﬁsﬂf%%fﬁﬁgﬁ%s_ag? rrod ot
r ooniH-enBengarotexifelalels nicatinidgeeylchdiodi nesepipds dainoied by the
o7 sulélfﬂi?%oferm oMy @%‘F‘alwaé tHe &OQoeraq iNafe ﬂ@g?&nf é’#dllgr‘.’ﬁﬂction.

['tration. roduct was 1 sol ated as
Yield 3 1.0 g (94%. 20 5-Benzo[1l , 31di oxol - 5y|-[1

Tissuebrédarstidhazol e- 2-thi ol (1 nternedi ate conmpound)

o " 283 A e R Redtetiar BT i A Efiafy B3 decapitation
the hipaboaxmplergpidly. disgect280omizke) aaddtheetisane! pér3adimal) is weighed.
Prepat-l;gﬁ%@% g{rgr ge@n%% 'nét(rjl%gdu IC1? ﬁgzgﬂgér%ﬁsgtlnég%%d T e individual
hippogapaddieer anirpatyiace hramegenized foretO secriefiduxoliigres2of ice-cold 20
mM Hléﬁé’ssbuffé?' édﬁ‘f@ﬁ#%“ ﬁaﬂﬁ{mqnacpomts H{MQ@C%@H{M %@S@gf b8 2.5 mM

('1 and ref Wt er
CaC'a/\%@ntatﬂ‘d?ﬂj OHldo the éR'Ele7s§) geingAbbHratiTsinexi fH’é“%S\%P'Zer he tissue

suspdrlidraralsatbr eureg abssys. The aqueous suspensi on was
acidified by addi ng concentrated hydrochloric acid to

pH 3- 4 . The product precipitated, filtered and was
Assayvashed with water (50 ml). Yield 53.5 g 30 (95% as

yel | R}Q@Lgcﬂg\% 500" ngg;%cﬂgeer?é]cg'a?é%g%ei t852"5bﬁ’%‘f'tb$t %c%fﬁo gnd 25 pi

hvdr azi e
of *H-ogpungaretaxins(tcaivb dirgl c@mﬁﬂtr@tlpnﬁ rmxgd azwnguliamh@ﬁ)foaam at 37°C.

Non- éd@c‘ﬁ’fﬁ/ﬂ)lﬁmn@r |‘$Qﬁatérn41ﬁ§d913|r¥g? n"EUtlheV@SmM ifihafEomderfftftion). After

tur
incubb iy 58 SEBIRIST SFOBAIEY SHLe! e Rt PEpes Suiee gontaining §.05% PEI
and poardctirabyydovolvanatrhad GO glasd fibesl eilderisq pee-sbaked & ©f % PEI for

at ez 4 A s SRR BB slondy Binchats &) ersqld bger

for Oh& dmooust af radibactivgt en the filters is determined by conventional
liquid scintillation counting. Specific binding is total binding minus non-specific
binding.

The test value is given as an EDs, (the dose (mg/kg) of the test substance
which inhibits the specific binding of *H-a-bungarotoxin by 50%). Three doses of test
substance are used to determine the dose response curve from which the EDs5, value
is determined. If a full curve is not available a 25-75% inhibition of specific binding
must be obtained before calculation of an EDs, value.

The results of these experiments are presented in Table 1 below.



(200 M) was added followed by filtration. Solid
material (35.0 g) was isolated byfiltration and
waoomvhexeportion of solid material ( 10.8 g) WeSI/EP2009/052732
i sol ated by extraction of the filtrate with ethyl
acetate, followed by drying1§nd evaporation. Yield
45.8 g (99% . Exanple 2 Ex vivo inhibition of H
IﬁQELL-bungarotoxine bi ndi ng i n hi ppocanpal nenbranes In
Inhibitibh ®f eMaprBudghiodhéiBihdiigof the conpounds of the
I nvention tor binding to a7-subtype of nicotinic
receptors i s detgr-he = -ne- 1S a peptide
isolated fromt snake Bungar us
mul ticinctus. It eur onal and
neur onuscul ar nifcotinit receptors,.5zhere|it acts as a
pot ent ant agoni st—3Ha-Bungarotoxite—+abels nicotinic
acetyl choline receptors forned by the C C7 subunit
isoformfound in brain and the cci isoformin the
neuronuscul ar junction. Tissue preparation At a
predeterm ned tine point after injection mce are
killed by decapitation, the hippocanpi rapidly
di ssected on ice and the tissue per animal is weighed.
Preparations are perfornmed at 0-4C unl ess ot herw se
i ndi cat ed. The i ndivi dual hippocanpi (2 per aninal)
are honogeni zed for 10 sec in 75 volumes of ice-cold
20 nmM Hepes buffer containing 118 nM NaCl, 4.8 nM KCl
1.2 MM MgSHA and 2.5 nM CaCl 2 contai ning 0.01 % BSA
(pH 7.5) using an U tra-Turrax honogeni zer. The tissue
suspension is used for binding assays. Assay Aliquots
of 500 m honobgenate are added to 25 m of test
solution and 25 m of 3H a-bungarotoxin ( 1 nM fina
concentration), m xed and incubated for 2 h at 37C
Non-specific binding is determ ned using (-)-nicotine
( 1 mM final concentration). After incubation, the
sanples are added 5 ml of ice-cold Hepes buffer
contai ning 0.05% PEI and poured directly onto Wat mn
GF/C glass fibre filters (pre-soaked in 0.1 % PEI for
at least V h) under suction and i nmedi ately washed
with 2 x 5m ice-cold buffer. The anount of
radi oactivity on the filters is determ ned by
conventional liquid scintillation counting. Specific
bi nding is total binding m nus non-specific binding.
The test value is given as an ED50 (the dose (ng/kg)
of the test substance which inhibits the specific
bi ndi ng of 3H a-bungarotoxin by 50% . Three doses of
test substance are used to determ ne the dose response
curve fromwhich the ED50 value is determned. If a
full curve is not available a 25-75% i nhibition of
speci fic binding
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nmust be obtai ned before cal cul ation of an ED50 val ue.
The results of these experinents are presented in
waambai12iebel ow. Tabl e 1 I nhibition of 3H a- BungeeDERP20091€52732
Bi ndi ngCLAIMS 1. An N-oxide of a
1,4-diaza-bicyclo[S.Z.Z]nonQV oxadi azol yl derivative
presented by Fornmula | or a pharmaceutically

CLA"ggcept abl e salt thereof; wherein Ar represents a

phenyl group, whi ch phenyl IS substituted vvith

tmﬁ;h q\é d&og)}}‘g%gﬁ |a§jagad¥}\gﬁlg[§)gagﬁggg\' >gxa Ia z%flyl derivative
represlmtbdduyl Mernofladl ai m 1, or a pharmaceutically
acceptabl e salt thereof, wherein Ar represents a

phenyl group substituted wth, rTEt hyl enedi oxy. 3 . The

phar maceutical 'y acceptatl e s&'t tHhéreof,

represents a phenyl substituted W|th

et hyl enedi oxy. 4 . The N-oxide of the

1, 4-di aza- bi cycl o 3. 2. 2] nonyl oxadi azol yl derivative

of chad EShérm%élﬂfcall aécé&aB%“@&f%er@&ﬂWé%ﬁ yl-[1

, 3, 4] oxadi azol - 2-yl')-1 , 4- di azabi cycl 0[ 3. 2. 2] -

nonane 1 -oxide; or a phar maceutical |y accept abl e sal't

t her Aof regresertsphar paeayit | grlupe orghict t phenylonipr issibstituéed  with

metnjSEABEYR! EPMRBISSE. o) nomyt oxadi azol vl der i vative

of any one of clains 1-4, or a pharmaceutically

acceptfbl @ ﬁ)@iebtdf(fﬁ‘e sS4 Hféﬁ%lﬁgélo%?gﬁ I o%&%zéfyl derivative of

| east one arnmaceuti cal acc rier or
claimd;, |ou@r@harg]aceg§§aljy a@qe@t@blg)gaétet gfeqfh\ghereln Ar represents a phenyl
grouplsubsttaise vairceligishetiaiyionyl oxadi azol yl derivative

any one of clainms 1-4, or a pharmaceutically

accept abl e addition salt thereof, for the nmanufacture

of a3 phae Mroxideiafdhe dohpeat biopdlofd2 Qimmyll okadiatzblg! derivative of

tar - I [
claim o? ?gtra@ﬁrmefcreﬁylgé‘l o}) ?&eg)rtat?le S%Yt t% e%'?1 nccrae (ﬂ A??@Er%sgﬁtsaa phenyl
groupsgiilastituied edtesthyliesedioy. or cond| tionis responS| ve to

nodul ati on of chollnerglc receptors 7 . The use

accordirg% to clai in the disease, disorder

e ot T8 N-8xile &5gh 18 azeBiPuael3 £ L raivh gxagFept dervative of
claimneRmigh geficits and dysfunction, Down's syndrone,

P MR e AR T NP

nonarsgH e, psych05| s, depressi on Bi pol ar Di sorder,
mani cogni tive or
G2 SRl AR oPRenBlR SAERER,

attenti zophreni a,

N-oxi de of the 1, 4-diaza-bic [ 3. 2. 2] nonyl
oxadi azol yl degpindan’ ONf’l‘% rp%l\ or a (I
E;S&Z f Lvher ein Ar

5. A pharmaceutical composition comprising a therapeutically effective
amount of the N-oxide of the 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of
any one of claims 1-4, or a pharmaceutically acceptable addition salt thereof, together
with at least one pharmaceutically acceptable carrier or diluent.

6. Use of the N-oxide of the 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl
derivative of any one of claims 1-4, or a pharmaceutically acceptable addition salt
thereof, for the manufacture of a pharmaceutical composition/medicament for the
treatment, prevention or alleviation of a disease or a disorder or a condition of a
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obsessi ve conpul sive disorders (OCD), panic disorders,

eati ng disorders such as anorexia nervosa, bulima and
Wob@sili2460 nar col epsy, noci ception, Al DS-denent PEI/EP2009/052732

senile denentia, autism Parkinson's disease,

Hunti ngton's di sease, Anyotréphl c Lateral Sclerosis,

anxi ety, non-OCD anxi ety disorders, convul sive

mam@pgdpggp@g @H‘W@ﬁ@y}”hﬂf&F@@@é@né’isé’tr@%reow@agﬁ@ﬂs's responsive to

modutatmfamonae?m fecgpistgced neur o- degenerati on,
neur opat hy, di abetic neuropathy, peripheral dyslexia,
tardi ve dyskinesia, hyperkinesia, mld pain, noderate
or sévene upeiatcopting tofclanud eyheteinthecdiseasecdisorter or condition

is a Eggﬁlﬂ%e&s t%%'rnléﬁHﬁ@ddQYm ﬁ{e"f\ﬁ&? d@l‘?&fsoﬁﬁaaayéfﬁnctlon Down’s

han
Syndrﬁﬁlﬁ é‘ﬂ%h%”@r §z§|l$ﬁa&ﬂ1 ﬁHﬁDEth QGH@E raéten}él@nﬂegplt bapﬁraoﬁaitmdlsorder

(ADHD! 7b@tte® Syraftsiies payg éﬁé&?@td‘é/preééloﬁoﬂpdlé}el‘:)%%@d’éﬁ fnania, manic

deprepabi Sesraeiren S, Taonhbe b entonui i terdiisinl schizophrenia,
obsessigoderIIsips adisodens OGD), Gemsedisorsyrreating disorders such as

anore$< aorr{)%yé % ghllriﬁ]dz{nfq e{sﬂgujaié?ﬁgbgﬂe%%ﬁﬁgﬁﬂﬁﬁﬁ O™KiDs- dementia,

seniler deghitial, | autiem a Parkinsorlg, diseabyt indisgtam® atiseanes cAmyotrophic
Later&l@éléﬁfsﬁé %1et2n%ﬁ®®§%ﬁﬁéégdlﬁr8%t %ﬁvul@%%sorders epilepsy,

, tardive skl nesi a
neurqglegﬁﬁﬂﬂ*'é’eej disQrdgreon tragsnti | @ QHid f i éﬂﬂUtC?d neuro- degeneratlon

neurdb)éwgeﬂi%ibgﬂc 'ﬁéb@ﬁﬁﬁy@fypéhﬁﬁé@ﬁ”desléilbamféfd?\f/é/ dyskinesia,
i sorders,

hyperimqs q)lp)glrbmﬁer@ e 85§§verl9 Bé'lnatpia{ﬂeog BF"r”tei’ §pronlc or recurrent
charadtexs r pmiea,caosetd bigdmaigediney mustoperativseg@alny phantom limb pain,

e B heliot i b I N BEhe By S hSretated to

S nico roducts 'suc acco
diabe§ocmhewropatvwoi te, poat:éher@pantic meysaigiss, Obdﬁzp@lrlmm mggve injury,

bulimf3) %o@?ﬂé?ma@lé BRsrhé k%&él%blé‘rgeﬁlﬁgfb%ordérs gseudodementia

treatnent, prevention or viation a
Gansg;geasggdg}mg dPE%FTEfé\StrH?'| a SYo@Me.onalt 4teali pgase syndrome,

fibron®ydidial chﬁdh(c fat dléyrﬂtﬁoﬁl&uﬁ@tfsm\ﬂmcﬁbtmbrﬁ@m@eret Iag, arrhythmias,
I tion i.s responsive

smooff it GPETREIYR ARG AR Ro B Rp Aol TR Opap asthma,
tardivef dglsklneSMerlmg)arlonesneh gprematage argjaallatiody ereatissed difficulty,

hype%@@glr@@m}ﬁ %T{?ZH%&@ I@?I%ﬁ'ﬁ\%été%%%scﬁae%h acne, rosacea,
Crohss adiseasby| iNfarMRoNy eoaelarjsess, oflicsraive coliis, adiaghoea, or
withd RV " ERib s duseBaS LRI Riordsh 1de0hr 8ddittivd18tisSthnces, including

nicotine containing products such as tobacco, opioids such as heroin, cocaine and
morphine, benzodiazepines and benzodiazepine-like drugs, and alcohol.

8. A method of treatment, prevention or alleviation of a disease or a
disorder or a condition of a living animal body, including a human, which disorder,
disease or condition is responsive to modulation of cholinergic receptors, which
method comprises the step of administering to such a living animal body in need
thereof a therapeutically effective amount of the N-oxide of the 1,4-diaza-
bicyclo[3.2.2]nonyl oxadiazolyl derivative of any one of clams 1-4, or a
pharmaceutically acceptable addition salt thereof.



