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WD 2009/ 112460 PCT/EP211119 /0 5 2 7 3 2 1 NOVEL

1, 4- DI AZA- Bl CYCL( 3. 2. 2] NONYL OXADI AZOLYL DERI VATI VES
woSb24665 MODULATOR OF NI COTI NI C ACETYLCHOLI NECT/EP2009/052732

RECEPTORS 5 TECHNI CAL FI ELD This invention relates to

novel N-oxides of a 1,4-diazh-bicyclo[3. 2 2] nonyl

oxadi azol %bAde“ vative and their use in

NeYRladda %ﬂ\&Jﬁa(r%@[émQ&MQ%Y%QMQLYLﬂ%RIVATIVES
USERUL A MODULATOR OF NeOOTIRIC ACETYICCHOLINE REEEFTORS
ligands at the nicotinic 10 acetylcholine receptors.

Due to their pharmacol ogi cal profile the conpounds of

the invention may be wuseful for the treatnent of

di seases or dlsordersTééHﬁl§ i SAER those related to

the cholinergic systemo e central nervous system

(CNS), the peripheral nervous system (PNS), diseases

or UrAerGEioielabRd {o0ndiR NibxfBesche aCoaldigzh bR cio[3.2.2nony!

endocrine 15 diseases or disorders, di seases
oxadigzalyl gerivativel %%H‘eﬂr&%@rt@edeﬁ@ﬁé?tﬂfq ghpPhay] F?@&%@ cempositions.
The dbrﬁp%&ﬁfssof EHeathdnﬂidh afd FQMtte @@, chdlingrgieNigands at the nicotinic
¢ % E r awal rrptorrs caused by the term nation of
acelyghg %96?0%9%% cal substances. BACKGROUND ART 20 The
endoDea do sheihphameagplogineluprofileathesan @yynds of the invention may be

usefuf“?c?rt e CPQEt'hnﬂ%)t W@Eéaéess or k&féHrSQH%Bé o‘?verggt P%Rtev‘%leted to the

grc rec
ChOW@lﬁ@'ICl ﬁsestelme@épther gerqtnaimez)voaﬁdsysierm|(@bltS)mthe A@@tmeral nervous

syster(ﬁhGﬂNl‘J?‘)E doﬁa%%%%rsdléﬁﬂ@@elat‘éﬁ tbtsrhéofﬁerhhséétci‘)khltr‘aéhéﬁ endocrine

nmuscari ni ¢ acety A]o' I he receptor nat e

hat
d'Seaa%%Rf O SQriGs: 9'9@@@?3@ BPreES Helgteg @h%?qrﬁreg%%@ﬁ@tdﬂ% diseases
or digondérsereidtad rtoanfammmion ain,t and Netharawalnsyrap@ns icatsed by the

termlr?%ontnqlirga'b%sgsojarcmlg%l Lﬁ?é?ﬁﬂthe devel opnent of agents

>tel ated disorders have
focused on the synthesis of nuscarinic acetylcholine
recept or nodul at ors. BROUNDRRYE' . an interest in
t he devel opnment of n éylfators 30 has energed.
Several diseases are associated with degeneration of

the m@l eﬁ%@érﬁbussyg?rfoﬂﬁet .@ nél?r@tr‘aﬂsﬁﬁﬁt@m héet9lchbli®e, exert its
denen a an

biologital R TArEHia TS RES PRCONEaraE 1EPapiaraidne JaLstarig Acety! Choline
Recep@rai{reAChR)ertd thetricatirio Acktys @holihe Repeptarg ¢nAChRNS

G soAST . 8] S, al UL R SLLBRARI recorters dominae

quantitefively epnsy picotiniceacetyicbotine reeeﬁ)torennythesbraVDarea important to
r
memcg'gr | Vdﬁt%ﬁtib us r‘nB@ﬁ résébrgh %ﬁﬁ@é %Y?Hé’ﬂe\ké}aﬁment of agents for the

lators o ni cot
treatrerdepit @ﬁmoww@m d'f’tQﬁ'@e'ﬁ B&Y%Iéo%#se@h‘én ih@f-sémgﬁls of muscarinic

acetyldhe)sé @éé’ep&oﬁﬂn@qm&to@xadl azolyl derivative of the
pres nti on have. P%t bee esc

2009%?&% 0 &b 39N 99,1‘351 evelopmeorlmt oY‘QmAChR 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.



10

15

20

25

30

35

2 SUWWARY COF THE | NVENTI ON The present invention is
devoted to the provision novel nodul ators of the
woe@otinse, which nodul ators are useful for thecT/EP2009/052732
treatment of diseases or disorders 5 related to the
cholinergic receptors. Due t?o t hei r phar macol ogi cal
profile the conpounds of i nvention may be useful

for the treat rrentsWM&%Yegfe-@"%llN\ﬂEgla(a@rs as diverse

as those related to the cholinergic systemof the

Syt Hhe bR By SUSATE GevatkydbuBe BRI Bovd TodiRyors of the
nicotinipswilhaclmanbdaletorenareelmdeﬁn|foe the tlestessmdsobdiseases or disorders
relate] AL EoREATERIRS i sorders rel ated to

e ene diseases or disorders related to
i nfl @hﬁﬁ@ ithezir phaimacalegical prietileathe comypeunsissoidthedeemipn may be

usequ RS theelr 8RNt T Gbedduis Br Qfisdrisrs 5§|d|\$é%§§ta%”ﬂﬁﬁe Hifted to the

onpounds of _the I nvention may al so be usefu

ChO“W&'@n%‘itﬁw Péoth§ S@r‘tr%H?'tV@Hﬁn@ySd@@ht(@Nﬁi J%@ura%ohera' nervous
systeﬁhl (@W@)stdugea@tsfmctﬁsor@@@b reﬂaﬂ@@lrtbl gribdth rhascletonitraetion, endocrine

disealEHP HoradR, HIBUsRY SHs bR B8 RS b dTRYallSh, diseases

or disasgerst redated|toweﬂammatmno\padesamnbmﬂhdhimah sigspioimsa caused by the

termlﬂz?t‘b’g%@aztﬁjse%f&%%méé s%bgﬁml oxadi azol yl derivative

armaceutically acceptabl e
sal t Theepeuioungifdha IQY)GFNOW ey eden s usqireay diagnaspc tools or

mothhhg %g@hf’é‘bﬁ' vér%lﬁsu@l%bhbé't‘i@%éﬁédb dﬂi‘f |hYH>é9rﬂ§l9ﬁbP¥dr Rvivo receptor
In i tS second asp thelnv

éne |ox

imagif (e TOTT AR RTELATEY AT BRiseRun SR g i g Goorm.

t her mpéytfiretlaspeetf ﬂm:ﬁm\xeht@rmprdvudﬁs hbgell\lNo?mFeg offa 1,4-diaza-

xadi azol y

b'cydgg?\]f?zl??r\%g%&(gdP%Q&Y%P%%'Véng# ﬁ?rﬂﬁm%ﬁar maceutically 25

accept abl e addition t hepeo or a prodrug

t her eof togetgeg_“ifﬁbﬁj st Yape phar@fceutlcally

acceptable carrier \or \di juentO0'ln & furth aspect the

i nvention relates to< use of the N-oxides of the

1,4- diaza-bicyclo[3.2.2] nonyl oxadiazolyl derivative
of tdreaiphaemaceutjcady aacgmtablaas@mhemad)ﬂ whesgioept abl e

add'Nogeﬁ@Eént%heée englOr %%@CEHélsypflsaSubStItuted with

har mac cal 30 c nedlcane
methylewlm%pre @Y@WQWn or al I eV| ation of a disease or a

di somdgpg séfcoﬁdcégtfédt 'tﬁ@ |ﬁ¢/erﬁldﬂﬁﬂfﬁﬁldes bﬁbﬂﬁaé@t%al compositions
_sor der or

compfis@ga s ik SPsEAIET Brrebivaramhunt ois ik N-oRBgs oot thg f 4-dliaza-
bicycla[3.2r2dhorag pexadiahalyi mieeivhbtiva @ thve degemtin)ods adfpharmaceutically

acceﬂ&ﬁﬁl@t ga&ttlonpéﬁyqﬁéﬂe%? gF q; ?)lr&ﬁr He?@opftogégg%gi\?ﬁh at least one

ers or-condrtions anr na
pharmagsiuii¢higaeceableusatrier ahdigrendi sor der, disease or

fgggvn:% ggtﬁe? dsp %em@ |ngr‘it¢bri”ffé|qi§t'g§ttb U QtEeQﬁ%é RES8HEs of the 1,4-
dlazaaraﬁycﬁ@@e?e?m@y{ gxaderoy qﬂwva%yeémthﬁunwt@@ogr apspaceutically
accetaBIeERZAIN 58482 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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3 body in need thereof a therapeutically effective
anount of the N-oxides of the 1, 4-

walk@zatdascycl o[ 3. 2. 2] nonyl oxadi azol yl deri vat PUBER009/052732
the invention. O her objects of the invention will be
apparent to the person skill®d in the art fromthe

follow ng detail ed description and exanples. 5
body [iETeecEiveneeica dherapayticaiy sfigotingrianpunt of the N-oxides of the 1,4-

dlazalbléycﬂb[QZ@QPio?wpb%cﬁaiol I]dé?mdtlv@@ll@h@mﬂehho@e“ vatives

irs
"2 gings P g RO f IndinyEntat, B 56 2pBirest g the person skilled in the art
from tHefolloatingy dstadec desaiptide dnd Examiglesxi de of t he
1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azolyl derivative
of the invention may be represented bKl t he 8eneral

Fornula | /RETANED USCLOSURE QF YHEINYENTION

phar maceuti cal | y accept abl e salt thereof; wherein Ar

resen whi ch henyl IS
1,4-DigRbIy I 22O ORADREY BeF ARy enedi oxy. 15
I'n alnﬂ@rflestlfés%)‘e@t hedeleNizned ot 1 ub@abbmyiﬁﬂscz‘ 2]hbﬁy| oxadlazolyl

derivaivésrire Srouilett TreuN:gide BO e 1 A dgsatiinelq3Y 2f8hYi Sxadiazolyi

derivqih@rofetbeurwembhynaxcbepeatdsenﬁsad by theegendral vhemelan Ar
represents a phenyl group sbbsnNituted with
nmet hyl enedi oxy. I n ahot her re\\pref erred enbodi nent
the N-oxides of thél 1\4-dNaz a i cycl ol B. 2. 2] nonyl
oxadi azol yl derivative the i nvention is a conpound
of Formula |, or a p rmaceutically acceptable salt

t her IUP}L@%%‘%}“ ee%c%?féﬁlé ?z—]lpl?ﬁé%bf gwﬂHR?m Ar_represents a

subs l'ene
phen;é,g@@ldp reich foheniyd. i |§)§ titpted Wét 1math¢r|@@gioxy or ethylenedloxy

bi cygl o4 3n7ord] Nsrewrrek adinddainiéntdehieV aliokRiedfl éhethe 1,4-diaza-

vicyclgt¥f § AyiiBa pkaditaoik serisetye phihs, inyeaten s comapund pf Formula I
or a Mawaimeuycélq'{ éc&aéblerwhtg}h@réofﬁwhkgemoﬁ\? aepfAﬁsents a phenyl group
race eptable salt thereo
Sumt@@%ﬁﬂﬁ@i ﬁﬁ%%@v@%& IOm)re of the enbodi rrent>s/
deschni Iaedthee!rmqnel preferoeds i efebedimant hine Nhexidespef dfe 1,4-diaza-
bicyclgELFZ%thba}égﬁyl ﬂ%rivﬁt@véo BRHEBRGEh GRS & cORffpRRhaREFormula I,

or a phafmaceRHCH|Ycyesasiiable. %'hW@Ofemrﬁi‘oﬂ/reRj@ﬁ@@tﬁt@ waenyl group

substRiitedtviieh EMyRsHdoRiXxyTRY be prow ded in any form sw tabl e
forlthelnte dedﬁ? %ﬁﬁustrat wtgg 0B o 14|
i ncl Wded pHa? qTEed | $Mko eBhy &I ?{'Qﬁ e 14-diaza-

bicyclaf3: 2 (2] aduhya oexadtazolyhddrlvaﬁlqoofetheomventMr|sg for rrs of the
ggﬁ%@ﬁ@ﬁ@%@éﬁ@ 199:3, Y8x28296L 2520 4-diazabicyclo[3.2.2]-
nonane-1-oxide;
or a pharmaceutically 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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4 Exanpl es of pharmaceutically acceptable addition
salts include, without Ilimtation, the non-toxic
wo ppgenrsec and organi c acid addition salts suckPCEEP100€052732
hydr ochl ori de derived from hydrochloric acid, the
hydr obrom de derived from drobrom c acid, the
nitrate derived fromnitric acid, the perchl orate

der i B¥@MplesnPt RharmAreviicallycaecentlepadaiinnt wl§e inclte, without
limitafié® Mt OsEHLediE .a@rgiamé h@w@%r’gbﬁkﬁ‘ a‘éﬁfla&(ﬂtlorf fsﬁms such as the

uri c acid, deriyed fr
nydrogHloRa e e oy R e S bt Sidhived from
hydrotbesricedcitiy dine adatet derivad dront rmtrlasa@dbﬂtes péerrhlmmle fdeoived from

perchgo'?ﬁ:o[éefdc tﬁ% O&osbﬂ%t@%%fi@@& érﬂh[gﬁféeo%ge%r b&gdfﬂqé %mlphate derived

enzensul p I'Cacl rive
from Belphgrie aoid,dthet fosmete clenived fewm i foenict agith tievesaiate derived from

acetlcfa%cﬂi fHée g%@né!et Rtiedefr n%Me‘écf)ﬁiﬂH‘ §J:|Hr itRe a&éébrbéﬂée derived from

mbonat e derjved from enbonic acid he enant at e

ascora@r.a% fhe nb@inanasUPheRRie (?@fé’qdurﬁéﬂrﬁt BepgensiiRNHienacid, the

benzdatguddrivedcirén bérezaid labmm&he cumﬁmu@déf\%ﬁ @bn’:j @Mnamic acid, the
C

d
citrat §efiued PP U ECECH bt bbBiald AR il SpBEnE 2l ipg pnantate
derivéd dnormedneinthiacaaid, thee furad@tatdervedi venh furoanic meidyrthe glutamate

deriv%etrﬁ%@tslﬁqrg%%,gﬁggﬂg{gléﬁ éaf v%@f@ﬂ?;ﬁ}do‘ﬁc%%’od thd na%tate derived

from lastig, agigle theaphalaalee derived diosmdnaleic @sid. vbe mlaﬁmate derived from

malorﬂé‘loéithélI ﬁf@ rﬁaﬁd’él@féoﬁlbﬁ\éé‘gi’ifforg;ﬁ?tngahé‘aécﬁé etl’?i@rrhé’t%nesulphonate

derivesh Horh | g ey SUipRienic 864 ehaLpah a2 lengre SuisPaale, dgrived from
naphttal‘eh&ﬂ%all‘mtoendeblo\(elde ﬁmmﬁ gerived &oingl phtteicsacid| trad salicylate

derivgtEfiplf PRl AE R b8 Bl Cae MG BRGLtbie D, R s ERHR derivea
from ptepolc e, thel mumaieaeredammt $1eccioOc laciek . theuatratel degived from
tartarféaé/mﬁeth %ﬂ%&b%-sﬁfd?fb‘ﬁ e ﬁérl"\@(ll lfro't‘rVE"YBlu%‘?l@ %ﬁﬁf&%ﬁlg%%d and the

S SUC as o0x

like. Srg srlts 1Y beriermaed &y Prasrauras Mall kiawryand deperbadin the art

rmy @méts%ftdﬂdis I Quémeai@r%&ar@t ek, OfvhiéH t maysedotl RS considered
t ernedl at es

pharrﬂa%uc‘i'cﬁ - %CQQtﬂbé‘E 3”?y2}7ﬁoH§ﬁfub%&h%zBre;P|ar%m Phisallg useful as
internoddiates iniobtaintngoa 1adrdiazasbipheo[B 2liorodlokgdazolyptiekilative of the

mvenﬁéﬁ gn?q% ;Ma?ﬂla%%!,{ |%aI§ﬁ?@é%?$’$ g%ffg a@&ﬁéﬁ%gﬁyt ically
bi cyEX@PB'eZ} of rheymasraticallyorgeeptebley setigricosaltshef a 1,4-diaza-
blcychEB’QrEgh@rWI '%d‘t’&ﬁ)lyl%%ﬂ\fé‘%el dfinediv8Rtion {i tr‘?ﬁuﬁédwm)ut limitation,

taSS|un1 crum he magnesi um e zin
the sq@{amh U PRIARKUT hiDe SAIBHMTIIENC THRGRPRTIANG 216, fa Aiveninium, the

||th|urant¢hetém>nam@ Iysineahid tleaenimenilirksalt, @findethedkeound cdmpound of
i nvent,| on contalnlquan aniLonli ¢ gro

u
the 'rsz?P '8H|%°@§'|”d@ gy BONG SFRP-pyUcR ¢ 'PBE’D 86'?%@%93 formed by
proceklneewelh #ndes@ricodesdrivethie tiae Brt. Addi ti onal exanpl es of

phar)S(B@‘ﬁphéF?&%Mg%@@‘ﬁﬁ%ﬁc@%béﬂfﬁcé téﬁle é‘tﬁd&ﬁ'&?salts include,

t ho non-toxrc
withogt draatiorndhe rmutcpqlq)mogg@mlg angcargagia a@d addltlon salts such as the

hydmeg?’g'%g:}g?gﬁﬁrﬁghﬁﬂ'@?gﬁgt@éﬁ%@@ tr‘;’é‘u%e?%qlgl%ttéhtﬁé‘%hosphate the

SU'pth?r mathe  (REnalget olNE, @ﬁ@taé%onz'i‘% %&@%%corﬂb%t edsqorgate,  the

benzé?fes}mqﬂmia@iutwlmtzeatd, hiaebeimnaatate, &rh@hc‘mr?lt@artaéeerﬁbbaate the
enhan t he nant at e rafe,

enant@ld Bkt 20EBRSLForblE 18R B LR, € ot e

malorraie,eathe meahdelate, the methanesulphonate, the naphthalene-2-sulphonate

derived, the phthalate, the salicylate, the sorbate, the stearate, the succinate, the
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mal onat e, the mandel ate, the nethanesul phonate, the
napht hal ene- 2- sul phonate derived, the phthal ate, the
wo2lbaylset e, the sorbate, the stearate, the SUBCI/BPd089/052732

the WD 2009/ 112460 PCT/ EP2009/052732 5 tartrate, the

t ol uene- p- sul phonate, and the |ike. Such salts may be

formed by procedures well known and described in the
tartra;e(tthq\/gelgengéq pulpBenater andyi thealike.c peich[ saks 2paynpe formed by
proce@ifst web kibwaelnd@édcridedfinthearti nvention i ncl ude

o omMetdl s e Sa TSRl 2 e SR ety Rgerivative of the

invengjooupclute alkali me’ttabsaltsqfsudm asitheesudiom $dle of @ncampound of the
invenSéh tc8nt ngc&% conpounds are al so

cont en'p eutr cally acceptable salts.
Pr ef @rthecpormxtmﬁt@allm\senthnrrbleu@elwmrea $'kgfl N-wentaining compounds

are a%%' &wte%@até Césoﬁhgh(ﬁaée‘dtl%ﬁll?%'c&épta%fejsélt‘se Preferred ‘onium salts”
Conmpounds

oal k -oni um
'ncludﬁ@ec@hﬂofemae %ﬁ'tst fee PYﬁ)@%‘KV'o‘PP'HH&zW@ @@th?r?YPW&”?Wa'kyl onium
salts.l abel l ed or unlabelled form In the context of this
i nvention the |abell ed conpound has one or nore atons
repl aced by an atom having an atom c nass or mass
Labehenm‘armpbuhdsent fromthe atomc 15 mass or nass

iR styu%{] L et BRIHEF e 1Se A hEirNoutdd o uniabelled

form. 1néheaq9@|t¢>é ctbhiptBWﬁGBO@ﬁhQ H@belhedecmm@wrrrhihas@n%@r more atoms

replacsd By a8nash r‘?e\ﬁnﬁ@bﬁ atofmfdirdss ro??ﬁé% n@rhb@PBIfFe?érﬁtrfﬂ)m the atomic
S in various c._met hods,

a ost
mass; BEepess NHAGERQUSSRINHehrB NetTesos iapoiing wil ‘Slow easy
quantiitatrwblewctuoneffeamactompom(al ns at |east one radio-

o166 AR, GoliPlbus ot feffioh i Hedfloall S5 Efngstic tools,
radio itracens, on nidretarengi egeantsi e vagops efizgrudsty selttedsedarfd don in vivo

rium, 3H (tritium, 13C, 14C, 1311, 1251,
recep@sﬁr%% 18F. The physical nethod for detecting the

| dbel |ﬁ69”¢%dﬁrﬁm%f>f fh@ ipyetian prefeely siontaigs miylegst one radio-
nuchcﬁa%@%tlﬁﬂelf PRSIt EMitdAg Eﬁd@ﬁU@Il’Ue'Eoﬁﬂwélﬂ@éWd|6855)for usage. In the

conteil b, RGBS PER o FOB L BRI LSEE curerum,
(tnhur??s%@aﬁ@e”ﬂnéﬁl Y1, (aviel ¥F. and Conputed Axi al X-ray
[ . .
‘?H%g){@g’%l E] dg% If%ra@%eﬁﬁrg’ 5@@4{)&%9 gﬁ@%g ﬁ’@ Rresent invention
may mee!jemd woeraqlsrxm Eeru?m Tmrrcograebyd ET] h,SSIngle F’hoton Imaging
n a
covlyds WSTRIEEAT, eCorT) MBlh i SRy ()

Magnﬁﬁ@mﬁ@nraapedrr@wr&r htaf'i’é’s empuited AalgsEayidosiagsaahny (CAT),

and comdiftionmertkermfexanpl es. The starti ng materials for
the processes described in the present application

are known or may readily be prepared by
Methods of Producing 1,4-Diaza-bicyclo[3.2.2]lnonyl 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.
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35 conventional nethods fromcomercially avail abl e
chem cals. Al so one conpound of the invention can be
wa@onyeited to anot her conpound of the inventipor/BERiNg052732
conventional nethods. WO 2009/ 112460 PCT/ EP2009/ 052732
6 The end products of the ractions descri bed herei n
may be isolated by conventional techniques, by
ext r he¢ iYW p&%%quité‘ﬁt ieggtions dascriged retE‘tht@Wabe isolated by
convéritighaPhéchligties> 850! @i &atadtiohi Vd:rty?sétaTh;étlbheS@iQtlllatlon chroma-
invention is devoted to the provision novel Iigands
tera%mG lGpdul ators of the nicotinic receptors, which
| i gands and nodul ators are useful for the treatnent
Biolo Ecéi BERR or disorders related to the cholinergic
ece}ygtors and in particular the nicotinic

acet Yhe hpreisast rigveptasy i nd@ed for dher prayistiampramadsliggnds and
moduﬁah@rslﬁf t'h@V 1RBSHA8 réOMoR, WW&?H?&@G’S Bh& PhddliiStors are éjseful for the

acet line a7/ receptor subt select|vit

Y,
treat”&@i’&v\PB ?%@ﬁeﬁ 9§ figolders ralated éo thge chelinargic receptors and in
partlclha&irtﬁécrﬂb@@hcaiceltljlelﬁcblln@ tdc@p&ﬂn@mmds) Prefdreed l&bmvdu@lﬂs of the

invenfia ahBw, i radouh e bitdublcCRedhafihe, %7 BE T Subtyge selectivity,

and shewaa pobndisigainesvo dicsibases rel ated to snoot h nuscl e

cont DAE'b Yeir BAENTEAISG ka1 ST A/ om i RASSH N Shrifin may be

to neu I Seases re

useful fﬂrltbfmwmﬁnt Ofﬁéﬁﬁaseﬁn@r opndidensas diiensr aréNauslatedbdiseases,

PNS tr@l%técﬁrd?ééb%ﬁe'sorﬁlééas%%u%at‘éﬁ e emseth m%%@l%t éaﬁt‘i’éctldrﬂ éndocrine
rred errbo nt the co ounds af t he ?@Uiﬁh

disor er'f§e {segRetgatd 1 SeHR-Iege %rﬁ‘é'of‘r RERERT re'ﬁ {nfigmnmation,

pain, cincaitidralalosymbtams ogaisiedv By diheotatatinaticriofi digse2@f chemical

substgﬁg Clt menory deficits and dysfunction, Down's

‘ome, Al zheinmer's di sease, attention deficit,
attelma @nefeeﬂer:lcembo@imafmtlne vompodingsrad éne ErEdDY invention may be

usefu|:)|°?(5#r ﬂiidé ‘Fre%trﬁléﬂfj &%@entlﬁﬂhﬁﬂ\ﬁatldﬁﬁef%S%bgﬁl’tlvg'@Qbﬁfer learning

depressi on
deﬂmbo@wmqryed@f,{c@t 8t dﬁuag&qm, Downeg syadrarge, Alzheimer's disease,

attentfisiN iR rRindion @&%&%mrmmylcﬁsmer dApeIe rr@uéét)@é syndrome,
ni c,di sorder [ sorder.s such as anor.e

psycrRRR, casprRRNPrrBiS 3t LRoRIstorv g s, iikiye SR oSSR, Senizophrenia,

cognitieei oepaitemtijonAl diSiaile mealated e sdhizadmenial apbsedsiveam compulsive

aisorfis SR B 368 ers BN G BRT o R 50 HOYE RERBLS, buiiia

erosis, anxre
and abesitensrcatensyul spoiseplicior AdPS- d@pen@@s)semle dementia, autism,

Parkn'i’setgtge Q@ék%rqllur’{tﬁw t9h'$0fidesSe, Ahg)@)?r‘oﬁ)mc g ;&"gbfiScleross anxiety,

neuro- ege eration, neur etic

non-Gfeldr spudely, W¢%erﬁ@nW§'V%xﬂ§0r@%rﬁdl oRileREYki ABYTodegenerative

dlsordémerkaﬂ@iéhta afoxid, Pidd0cedDGeurd @eé@néﬂat@ﬁveh@ur@@bmy, diabetic
rrent, cha

neurcB g, Fosp L B0 i S LS PR PELE! R Eipy moderate
or seysEmain,nfdiamiatotey cheonic oneeawpmttmharapnatem Jpairhcaused by migraine,

postoﬁsf’aq@‘éh;?ﬂncﬁﬁéﬁt%l ﬁihﬁgaﬁ’la'lﬁ‘férﬁtln%&g ndh@&%?)'a&m pain, chronic

rapeu
headaghs, pqamtéal ﬁélﬂveoa"m iglgted big |dﬁ@tl0p@§tJanaé|UMatQ eost therapeutic

neurafiBdi?™® pefiphatal 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 35 syndrone, |ate |uteal phase
weyndnoae) fibronyal gia, chronic fatigue syndrBaEEP2009/052732

mutism trichotillomania, jet-lag, arrhythm as, snooth

nuscl e contractions, angina/ pectoris, prenature

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

diseagpuicrrativei eolitispAianiiagae Osjitdrawabaymeeses icriised by termination

of us‘é‘ foﬂ"@@ﬂirbﬁve haupREdrRiesi OAcludig diERine ofltHHih ebﬁoducts such as
skin di sorders, acne, ros

tobacapsé%pé%r tor%’q:r}me]%th)ergrrbo%q:ér% Qr@%gmﬂéiea’ benzograzeprnes and
benchEii&FPﬁ@ﬂmé@EQ@é}%nd?aldols@Iase ul cerative colitis,

di argh r t

e g ore Prster B0 B TR TR e sgiipy moy e
usefuhfardhertecaimensi priengniern oo @lleviatien odgain, gbike o6 m@iﬂratejgr severe
pain, Swh B S&Le! rbhrémeabnere%nrﬂreﬁperQ&erb?arrpdéa%ee' BGS migraine,

benzodi azepi ne- | rugs

pOStoﬁﬁraé'VﬁrFé@'Er P@Gm@ﬁ%&imbﬂ@ﬁ'ﬁ BRI RAIN oReyppathic parn chronic

headacm@néerﬁﬂalWpdlan)anhlsr%ﬂatedf @ didisetlo @elrssthy, PIE I | herapeutic
r. alleviation mld or noderate or severe

neuralgiaor 1&g IRfieral lJ‘Lﬁrge "WHPoni ¢ or recurrent character,
pai nincauseen mormpgemrrreel empoditregne thae: comppands optrwwmaemtron may

be ué%fﬂp fBF“tﬂﬁe{rgfa &eﬂﬁéﬁ‘ orn%Hé\‘?B%h”{if Qﬁédéla}ses disorders or

cent ra
condlaora%@sswa@drwrtlatsmootho'np@@e qorménagkmﬁ igonvulsive disorders, angina

pectoR8Ur Blehaure |dbduPerddmilstdnd)eldVSrihddalr )ésthrﬂaaneﬁ“l’efﬂéy, tardive
nor.e referred enbod@F%nt the co oun

dyskinggjanyRGTiRgSa, BEEaky & ejaqyations ﬁ%ﬂtﬁ'mﬂryeventl on
or alnl e\stidtinore pfefdrreeaa‘rﬁbodrmmItld@rcenmounclertﬁfl thedngention may

be usgf@ 3§ @}eege%%ﬁs BPep Btt gﬁ og'la?lﬁ‘g/%%@pﬂff@ ﬁg@rgggﬁ,@ghg a%rv%edrsorder

transieohandxa oprsinddced nhoeadegandrationepi | epsy, tardive 15
dyskl‘nlnfgetam]pré/@F‘%f@r@&%‘n?ooo‘?ﬁr%ﬁffh‘ér@orﬁ%&ﬁ?ﬁs‘a&f t@@ inf¥ntion may be

er ect I'n a st mor e
UsereﬁﬁbdﬁhﬁerﬁrteafrﬁénboﬁfﬁY@ﬂagn oPr t#evialipenof oaAn nigflampeatory  disorder,

mﬂamrﬁetbw ékcnﬁ dlb&dere%bﬁ@mros@éé%\/e@%rﬁrﬂsOdlsébéé*VirﬂFa'nﬂﬂa@fry bowel
di dﬁuro g ﬁ{ ativ éﬁ ésorder transi ent anoxia, or
IseapR lEB@UNE HOJU 873P¥3n. In a yet nore preferred
enmbolhi a”éunthemprefenre@lﬂmdmcbrfnehhme oepbunds whyhéddvedlion may be
usefuPS’FcIruI h ortr% érﬁf?é%ﬁtioﬁ{%f?&#& t%h az#( e(‘fr éé‘?g n%[rropathy,
Schlzwrremar, @Qelélae omraéuentignarli’ defipis relatgd mrm@hrbombr debression
d| se S
Eﬁ%ll ?er f edéi(ﬁrd%‘)(g‘ fhe mv@htréh I_I_B};ungrsehﬂ 8 the treatment of

furt

withdgayal rﬁMr@‘Prtomagy cpeseq, L tgrrmr@ﬁtrqrh @f Mséa@fnﬁﬁtj'Ct'b? eiP&Siqr&‘?S Such
addicve %Iubgwn@bsqncrgaedm@@mre @oﬁ@r’rﬁrﬁ@%ﬁr’@!ﬂuctsZ&Jch as tobacco, opioids

renia, cognitive or att i onal
such Péqh% tcecg'aﬁ'%%moemh@e GENgR 'Pé%B'PSﬁ g&ﬂ%&d@wr\%“ke drugs,
and almopolunt¥ittudraiiaé iromeraddm’uvea)subetamseéuis fior geheral a traumatic
t d : S y . ee . .
experldifR) Rfflackrisett b5l KA VERAREN SFadY agyiqy, diffcuties in
conceqdfitiog; vestiogeaesth ciecreaggdibeanirae ane inegeeseHiapgetite and weight
gain. Products such as tobacco, opioids such as heroin,

cocaj ne.and norphi ne, nzodi azepi nes,
benz ?‘gﬁgap%t Qiirﬁe%trrberrﬁegéverls t%ezftlment 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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30 and al cohol. Wthdrawal from addictive substances

is in general a traumatic experience characterised by
wamoveipednd frustration, anger, anxiety, diffpPcykPioes052732

in concentrating, restlessness, decreased heart rate

and increased appetite and Wi ght gain. In this

context "treatnment" covers treatnent, prevention,

pr opliyiSaciti gsesam comtemniaigdatnain aofsuifebiriré@sage of the active

pharrﬁycfmtt@asulngréb@msmmmc\mtmﬁ tME lr&ndks of frEmt a8V 07 £ E3BbOI 000 mg
VO

AP el here piEens s B ST b Bt APl er day, most

prefeired eftfioon adpoat GOetd mdlmn@t API pegdaysdeﬂergderftphowbeer upon

the ef gl bl RoliasoR, Be, B Hufins! b ARBskTEE & Pication

consigered, itke aubjectga@tin panicy] thedepdyhweight Siiithesubjegd swgbved, and
furthe?fth%B?eféFériceeenoO@%éFﬁﬂfn%%tdeﬁe p'hggl'b%(ﬁ' @F\Fetér‘hﬁ’ér)art f charge.

range fr.om about

AP| peafeday Comﬂ%mﬁlsé?fethﬁé@Vtht'OPr%”tﬁVé@oQJPbEGPQ' @Cﬁgg\ﬁtn the sub-

microbflarm@ndlicrbfol&taxangePisé. ofifaph ®elae 1ab aboam edbeu. 30
to about 100 ng APl per day, dependent, however, upon

5 the exact node of admi nistration, the formin which
PharrinaceutiadhCohmcesitidnst he indi cation consi dered, the

subj pet B drn éc‘tc%gr ﬁqun{?%g QE otfloJJ‘eopharmaceutlcal

subj ect "I nvol ve and urth erence
compgglﬁgns EQEriging ﬁethﬁf‘@%lﬁllca“t’ @ﬁe%\t%ﬁwt oh they N:ﬁ&lﬂgé)f the 1,4-

dmza%@icﬁé[‘i&@Z%@ﬁEpéi‘&ﬁa%IyFJ@l\)a@l\//érbtf'tﬁ’é‘wﬁ)éﬂ%ﬁ bi ol ogi cal

act ar and mcronolar. r
Wiies Jd-ardop oy Qo amaomybaxas ey e vaLive il {5 invention
for usednplosrably ensy be aaimhlswreasrmmé forfreofi theeawi compasund, deis preferred

to intBRLFS LROAFIES ghediBl, oPDERER, I RB3off B e bbiuisl pecentable
salt, in %phmnmubcawmmpeslﬂom}ogﬁtber with dingzal ybrededjuvanisy excipients,
carne?g fuﬁferérﬁ’ BhiLn éézé@?'l &ust pmary harmeceutlgal auxiliaries.

I aza- |c ¢lo nony oxa I azo erfvative
of t e an@&ferr@ﬁ ﬁ‘rﬁbo@'g@ﬂtn tthﬁer'a]é@ntt%y pw@vides pharmaceutical

compasuttbﬁs %bgtp@rémgrthbhmfdtéza gfcyblaﬁs PRhERTRXAAbZzol diefivative of the
erre

invenfiyt Ghar PhaTiAGH, Lofy A arP g ol Sroisaaive e, tegether with

one cﬂratrtorelphearrmmeunwimmccabtabkmpamdrs chetedge, heid, woptionally, other
theratgélftuegnn%lt Z)ngﬁlloﬂg@tmﬁ'frgrgﬁlgb@ %Eﬁ/ ﬁnﬁ gtrsegelftsthglbé‘rftf%ec‘ 'carrier(s)

nts omary alr nac
must hexateentalle” iel sensepfdieing edm@abbl@t wighthe other ingredients of the

formdlét}b‘ﬁnérﬁd’ﬂopﬁﬂ’ﬁﬁfgﬁﬁ tﬂ@%%ﬁ@ﬂ%f@% CormOSI tions

conpri si ng di aza- |cyc nony
oxadf B8 Ahprmaeeylcal icpeRasTigiE of e i AN Ay pe administered by

any @bﬁvémgﬁwtrogeé | »wra@neem@l thes adldsiyd otﬁeramt i ‘P¢eferred routes of
ereo utica

acmiriS G U PR b RulPS & pERCI g6 GE ). ol in drage,

in powker,apreir liquidnfbtior, amdoptagdrﬂteﬂall @dnmgisérdtient $1 pkrtoovlandutaneous,

subcdtﬁﬁgou{ablﬂ?r,aﬁ{l}sc% ?”lhf‘r?(/%%o@ss r?gé&m??bl The. t%h rﬁnaceutlcal

nse o
compegsitiep ¢fn@ee@vgnt|@,n (qantlh@ manufactured by any skllled 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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formul ati on and not harnful to the recipient thereof.

The pharnmaceutical conposition of the invention may be
w@diwbnimser ed by any conveni ent route, whi ch Bai/EB20091€52732

desired therapy. Preferred routes of adm nistration

i nclude oral administration9in particular in tablet,

in capsule, in drnge, 30 in powder, or in |iquid form
|nfu3|g|ﬁ)dag,@,}rg$,t{@tfcg] o&dhpw &1 ad‘p[rarswtpplep@,rtqdémmgg;,tratlon by mhalatlon or

msuﬁF‘alﬂr;'tb?gqgﬁnggsﬁbﬁMb@%,Iquiéjt %r@gﬁ%cﬂgglﬂfaglgn or ! by sustained
V u Ut | |

releags BRSO Ry oritU 51 ab BRPIES P U ekl g Praigme include
semigeemeabldynaideebf seticinaraphodtid pdyyneerd cantaieing thealkcompound of
the ilﬁﬁe i'&hqqﬁﬁlc@pma?ﬁéésatrﬁa); Gd nﬁ Aes ro?dsﬁaoﬂe'&”a%@%' eg. fims or

esire i-ons” adapted to gi've sustaine
microcapides of the active 35 ingredi ent may be enployed.

Pharﬁﬁéeﬂhlcﬁﬁia Bwyeﬁ)istzlzaﬂénw omﬁ \éﬁ%h()ﬁtn@bfbﬁe invention,

t hose sul't rect al chial , nasal
togethgn wiha convspitieas! ?‘?‘JHM‘P%FHQ"QSUQEQI'U%fHd”@thhluﬁlﬁfuB\aFed into the
form bf @héﬂﬂédﬁhhca‘l@@h’(pﬁsnmfnsp@mwmr@d)se(cjd%cihledecﬁfg Such forms include

solldqc%ﬁﬂ ngg(ﬁjeinsrpgwggl?a%lgﬁt ?ﬁ%ﬁaﬁtgﬂlggﬁﬁﬁ\g{g?f gppaqellet forms, and liquids,
in paitictleacaEuebual or mort-egqoeoliasolutipes; $WSPeNISIONS, 20095ibh84ékxirs, and

capsﬁ%@ﬁg&%tw &'Fézgao’r%e ?II f?lf Uf‘d q.@e %gm)g%lﬁir[e%tfo?%ctgf administration,

In a rm sui
and steffaliRiectable solutinss ffer aare@ﬁerai uaeuam@ p@@%éﬁ@utmﬂ compositions

and u'nht%s%g@%ﬁﬁ@'thé\@m ﬂ13’§l (Eéﬂflbﬁéb c@ﬁvéﬁ’noﬁ%ﬂr@r@@@nts in conventional
| easé syst ens. es of .sustajne

propor BBt DE YIRS REFIRBET SIS BPTERUNES (T ntiles and such unit
dosa@)lfordn@yﬂayopmiuam a0y \uitablec effeaiive rgndure 60t wotivef ingredient

com quglg b&%ﬁ]ﬂ{q gter@%g Ajﬁ"%agg aﬁﬁ% %@8&2“1}5 §¥Q& %e

1, 4- thez h4bdiazstbif gl 3 2. 2ol oxadiarotyl yHedeativeatdfvthe present
mven%n EEF‘I He”é(c?rﬂﬁ'ﬁé}@red ﬁﬂoéyﬁﬁﬁ@(/aﬁ\étwa%rﬁloéﬁ’c?géﬂe‘ﬁ@al dosage forms. It

vant, carrier,

will bleh@bvnoyﬁn{q;fth%rwmuﬂn dhe eBnihe the oiebowiftg @esege forms may

compfles agrs trﬁéleé@m/fe csmrfeﬂt mélthéﬁ'éldcﬁ)rﬂrﬁo@rﬁd | 6tS thé@NAvémtion or a
r tahlets r and pell et

pharrp 5o Sl bt RSkl ot SooRESH of e BOAEESH

non- Eqmeq&repanhgltl pharmsceapieaki osemnpesitibrss onfsom  a  1,4-diaza-
bicyc@kéa &@%nﬁgél}(p pdffgﬁygrﬁ?g'eré\fz#l[v%er e‘t’l“le Eré ?ﬁtﬁl rtié’?ll’ loonf'lfaﬁ)r[naceutically
accepiabdlesceiriere gafj det aliher soliditorohiguitiorSqliar éafrrermiepa:r’@éions include

owd?‘é”ial?l@ ?seLE ng%mesc‘&%ﬁéﬂst 'sBEEos@?’%su%'nH &Qﬁé‘r%?ole granules A

her eof’ rise conventional ingredient
solid eafRigs saNhiepne 8r mo(59§pp§1@ﬁ§es Whieh Bravvglep gt as dlluents flavourlng

agent@dcbdlutﬂnﬁérsaqmbrvc%rﬁ§n'99§r5@k€d|@g agents] Wikgersaleservhtives, tablet

dosage forns ny suitable effective
disinteghaling " A0 SV G BAIS B ommener at 6 with ¢ he
i nt eindeaivdiens| thedeeraige is afigelytdivided esobd owbith iFivea mixture with the
flnely]o}l\ﬂ?%d %ﬁv@b&%ﬁbﬂ[&ﬁt 2. 2] nonyl oxadi azolyl derivative

I nventi on can be adm nistered in a
Wi delnvéablgtSy tbe active AeMnpriasit isr Mixembwife ther arrierthaving the

neces%%r}‘/"'ﬂlrﬂdnﬁ’@ C%B‘ébi‘t))u% %Qltéﬂesﬁroﬁbfﬂdn%dahd“ cbhpatdd IM&He shape and

| owi ng dosage forns may conprise, as the actlve
size Hﬁgnent ei ther a conmpound of the invention or a

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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pharmaceutically acceptable salt of a conpound of the
i nvention. For preparing pharmaceutical conpositions
w0 poom 440 4- di aza- bicycl o[ 3. 2. 2] nonyl oxadi azedyEP2009/052732
derivative of the present invention, pharmaceutically
25 acceptable carriers can B either solid or Iliquid.
Solid form preparations jnclude powders, tablets,
compgpnqj S\Nltr@@ﬁ@@pgglatlegmrﬁ@teglal §\§p9@r§qe(d}rpélg|ngaﬁdcapsule in which the

activedtsRpoaeM, w.mr@witmt e%rrlét@ s G lin®d 5?% &@rienevisien is thus in

assoqiRen, Wit SRate caehPRane Jord et B inglidEd Tablets, powders,

capsues,peifisi cachegenasd Ibzerdprsscapres aseditasvedlid fahisetsuitable for oral

grating agents, or an encapsulating naterial .
adm”ﬁ%ﬁ#%%omﬂers the carrier is a finely divided solid,

whi chofi repariagnsuRnAsioties ha tow meiting | waxli suciieals acmixpere of fatty
acid WWBF cotda tb%'?cb?t@ firkheReli AR ﬂfé@@ﬂfé‘ﬁoﬂnﬁoﬁbﬁte% dispersed

he carrier having the_ necessary binding
homoggpaeisly Neraili @shP¥ ﬁtﬂralaertT%mm &&WWS. Mixtyee is then

poureﬁhanfc@ﬂxémént@ezeﬁembum aB&w@b o jeovK eng taétbdyatblsemaufy
rabl yv. cont ai ve or ten t

f
e coRfReitBRs Sufatyk B idding auifeiBelOT ey ob8 Hisgented as
pessarwgnea;mpunsacnearrmt gels,npapgies, ioammst ealsptaa/s taitainirgu garddition to

the aét%tl g Cstu'cfef\ ca?i %?sréQare I%r?cfvﬁhl 5 Cercf‘b? ta?@?c?&ﬁ#éh

I oS i um car boxyne
mslt Iﬁgldmep@r@@@asuuﬁwe SQMIOHShéUSDR@SIOFFﬁeaﬂQrﬁmU|S|0nS for

examph, Q\Fbﬁélabi Wéte cél%dllﬂiﬂrféd‘Fdr*& ﬂ)é\*ehfé}al injection
of e active gan % 460 | EP2009/ 052732

“qu'chEfﬁﬁé PR P@\” ngS létl‘(?”cﬂ N SAGPY? é}o'yethy'e”e glycol

solutiprovi di ng a capsule in which the active conmponent,

wni o <R RS 2 b B B R ey fuff ebSlaing to the
preseoadheersstlcnmdnay)ztbugebe afoemutatéd died . parebterak admingdasion (e.g. by
riectEAPRY G5mBbltkhye FRRCEkor Ok ESINEREIA Ay o senisd i
unit dege darm iy asisbes. theifdled syring@s.nemell Nglum& infggien qgdn anulti-dose

contam@ﬁé Wiith @h badéy prasérdatle/CERé %n%oﬁtﬁtﬁ%anﬁ% taekre, siiéh forms as
first nmelted and t he ac

SUSPARSIRTS AT CheF BRIonSs Mg e S RpUSTHR RBE: 8ha may contain
formuartiong esrgardgs nsythur asi suSﬂ;widung)owtabhllsungo anaiorerdispdrsing  agents.

Alternssa'(tjllél‘ea@r ]ﬁﬁgl% n,p(%\g:a%nggrg g %\@?F e@’m oqbtalned by aseptic

isolatiegimonisierilet bolid mybbéypp@beaﬂce*d fraxn q;élgtgm.@g constitution with a
suitatl@ VBRI, &g StERke, Ot ogqr?rpﬁéé @\ﬁaterf PafBreUseSPr ays

contalning i n a active | ngredl ent such

car rA\8¥@OuS SQ'P&“’R%@\MGPW oR&ral ¥sq GaRdeapiARsHed dyedissolving the

actlvd—bgmpd)n@hemf\ﬁéte@%d Agb e s§RhbIE | UIGranss!SP@RRIrdNstabilising and
enul sions, for exanple, water or water-propylene

th'Cke&'%BQe@ér ae dgﬁged For exanpl e, parenteral injection
15 | Aqueougpsege@arsiortnsuitatie ber 6@ mskataadbasnaadd byidsEersing the

finelyiJ\Xi@gﬂeg&ﬁleoeb%%BF}éhgﬂg \Ageltt\;‘rc%th §§H‘Jué ‘?ﬂ?te-trg? such as natural or

aza- oxa
synthg&@gpmsnge$|as,t m@thylcellulose sodlum 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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present invention may thus be fornul ated for

parenteral admnistration (e.g. by injection, for
wex@piaebhol us i njection or continuous infusi oP)T/BPIH09/052732

may be presented in 20 unit dose formin anpoul es,

pre-filled syringes, small V&l ume infusion or in

mul ti-dose containers with an added preservative.

corrp'c:)@' topinad afEyinisHREOR (R Hhe epidsAE thﬁﬂ& 6@1@?@@@3/0'0[3 2 2]nonyl
oxadlé,@d)lyl densativey oeflh'é Suh\sitﬂfl‘{?udnnrrﬁeiyI e Obrradikest asVeRtrAteSs, creams or

nt ai,n ents such _as
lotiongy, B o5, e angodndl bAh” i Mee S eie TR A ey Jor example, be
formukdted witit anv elqueotb er ady ibase iwit thei additiompf beitable mmmkiemng and/or

gelllnéoef nté)bL@'id?]%sgﬁ?g/ tﬁ'éef&trﬁlﬁa?e?ir WiR! & %ﬂe%s Sbtrec;ii)) Gase and will in

zation om sol ut
gener@bidsd caniadh oRet or morgmmablfwngea@ente,, s@bglsm @gents, dispersing

agent@%@é@mﬁrﬁd*ﬁgé“ﬁt%efhuc@ﬁr%sgeﬁt% ereueeHﬁ% ngEe ons

for-oral use repar.e I ssol vin

the Caposdosssbitene far yeRigal A AwkAHN sl tas| Gouth include
lozenges @bm”niri%mg‘ Ihavastive, agdrabn lal fidvodired Basé hue‘.ll@@llylsmﬂ:rose and acacia

esire 30 A ueo S suspensi pns sulta
or rapgEaf SRliER i RrisiBe AE AR IRBSARRE IR a1 indf pase such as
gelatidianddgigcerine ve soomserstt acar:laaarexd meuthwaske®oemprising the active

ingredﬁ@bﬁfn'é'lg Iltgtllﬂ higﬁﬁi &%{,@Fal or synthetic guns, resins,

l'ce I um car boxynet hyl cel | ul ose, or
ot hePOWEIPNS RMEMFPENSIPBRRIR) aRfdieds dirarky tonéfheideasar eavity by

conve?ﬁlbhﬁl ﬁ@dﬂi‘s?f&pébfa?ﬁblﬁr\ﬁrth 'anH@ﬁfE)%F' rf)leéttéQi?fVﬁrﬁY OPhe composmons
shortly _ 35 .before bﬁe 1o J Pr’a f'or m preparati ons

may ks BIOViIRH i LR9'§:T SR uid fornms include
sol uAdm’rsstratutﬁ‘p&ﬂmeoﬁeSplramy aaut magrwso be satitivieddsy in@ans of an

aerospl fofilietéh P RURIF@e Bl iRBREHT st APRYEBY 46 (Y Bresifisea pack

with a@ndsuitabteir plopsilert esuahs,asdi 3 pehwaoitunrocariboker€FE;) for example

aicn BRI RBBS T RoyofErinahg or YariclRgegi bigane, carvon
dioxiden @r fiefesiadle gas-1The apepss! mawgcprb{eyl@tm alspgontain a surfactant

such ?%%Hltﬁﬁf)"ﬂﬁe G emﬂugenm} bb%n*tr’@“éd'byQ{ioV@anﬁ a metered valve.
or otl ons

t
t Pl evEY PenacRie, Mo 8 oy, bSrRroHEgY Roiherofm of a dry
powdex doméxample a powdet athedf thiet dcorapowrtlieca suitebleipoywdeasese such as

Iactos‘@ t Ftatrg‘r? asqgjch' n%tn?ég L%}theé$ %ﬁ%{&gﬁ%ﬁéeﬁﬁgs cellulose and

a ents. thﬂS
polyvualqlpeyor domeduHW)bmvame yl the powgleneradrieamgld feantaigel in the

nasalgﬁs |t9rTﬁ@§8w8€PE§Hn%bﬁ|8n49§?b§ rééémbb'lﬁ'uﬂg REEThFM for example

ersin sus agent hi ckeni n
in Ca%%’é@ﬁ Qr Ca ”‘égﬁ’soQF %G 8§es O ﬁﬁ%ﬁapk%ﬁ@r% WW%&’@ p@wder may

be adhfiRiststbd aYthBhRs bahh @ihdléer.t he rTDUHﬁ i ncl ude | ozenges
a. flavour e

oua yeliios et gt Jor o inis PR 35, RS Srespiratory  tract,
includiag tinttdressat copipiositiogst tee aompwndnglilegbrmwally hase a sevdl particle
size %?S&MB 8§tr9ee'oﬁ6ernﬁﬁ%d n%%%%fbf"?eﬁ Sue %Sgaﬂf&Pe size may be

obtalneebbseme@ms knewa kthe &sl, éon emm@lecté/rmiceongbq)mn i ons or

SUSP\‘AHW%P'@)%S%@ %BMﬂC%QId#fSr ﬁ@hbﬁédtﬁbtghﬁe NAfAine@Vididase of the
nventi g}ﬁa%mrrean for exanple wth a dropper,

aCt'Vep'%EéQ(f%”tha!é Poiedconposi ti ons

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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15 may be provided in single or nmulti-dose form

Adm nistration to the respiratory tract may al so be
w@edweyaeh by neans of an aerosol fornmul ati on per/Bbi0091052732

the active ingredient is prOV|ded in a pressurised

pack wth a suitable propel Rant such as a

chl or of | uor ocarbon (CFC) for exanp

form gar MeoR SEPEH o rapist Heatb et of @ﬁ?ﬁ%f”lsﬁﬁr Bfrilt ¢RthEE tBe appropriate
numb@i ehhey of gidsafih pacregd@fsem.car bon 20 di oxide, or other

suit as. The aer,0sol con iently a
cont RISt S cansude 08 Real ROnTRRHERPR ehg JRE, fof intravenous
admirdstugtioragnd eontimiousd inébsidry aps prefeired compmsitiener ed

val Vl@urtr&éJ hEtdi dr;'lgtér)( %é(hrﬁ aﬁe%%tl Yér V\DLﬂgtr cﬁf apidt 5d |stjf’§tion may be

provi de ormo or “exanp
foundpo\/th@ﬂat@st(e@flom@é eipate 806t .(Ma@gb Publishing
Co., E"’éé‘i@nqu | act ose, st arch starch derlvatlves such as

ydrox propylnethyl cel | yl ose and

25
pol y(’n 9r9@¢#|t'6ﬁ||368ﬁ80t4\4ﬁ\/ﬁ989 etV P dhat @mPH@t pbwrgkye ingredient,
whichcainielierateé |tH1e fsgrmptémgedr d:dhdlt"‘(m rfmetb gand bﬁﬂcaﬂleand toxicity, e.g.

EDso gamﬁ ' t' Sggln%gbb 33131%? rgwagnl'ogécag proceéures in cell

culturgeloatemperlmentﬂl |esmrealspa'bl§3:ldsedmmhed:\heertn mepemelemc emg toxic effects
; [ I
is the?ﬁ%’a@i@uﬂb?ﬁ@éf&n@ BQ%XBFeé%Bd &atio! I_trl‘_')50/EhD o. Pharmaceutical

! I ONns nt en mnistration
comppgisipns gxbibyting lacge thesapeutia indexes pra Peafered.

CONPPseé tdd%'ésadﬁnhﬁst‘é@é'ﬂ)%@ o bburgenses QJaPé‘fulT%‘é.‘i‘iy?stéH&b' the age,
. particle |ze Iraexrgm) Ethe order of mcronh
weig ahggeSndiien ol Jhe ¢ a0 Salo belnly (Halohnos Nl G te route of
admumgtam)rkn@wagm foine avd re@mﬁer&xamwltaebyesmlthegurécat ang the exact
[ C ve sust ai ne
dosage S ¥ 8 fiss SRR PEARERE G el oyod 35
The pheactstdosage depepds anitbesature gndesevestty pf the dinease being
treate@o%@g% &\ﬂfHW thd Bischatidh 60 pH ?cuﬁ’r‘i sl de& K/§r|ed by titration of

into unit doses cortal ning ?
the daﬁl%gﬁ it® ithe partigwHar ﬁtfwmétaé@ﬁﬁcﬁfeﬁms 'nM%‘ Qﬁltt) @r@gag@ the desired

therarﬁélﬁtm Cffedbe Howaedagdad is ppﬁa@@hﬂyl @Gnteﬁﬁkﬂamcﬁﬁﬁﬁ pharmaceutlcal
nt ai ni n dJscfeFe qu ntlb rat|
compRaBias dentatng: & T eBPus0 15 iuanaltabE o o g Ghatdient per
individurg cdoses . préﬂesablyt&drM|abaﬂﬂﬂagfawwﬁmoolrﬁgzmﬁ)@t k;))lreferred of from
P 2 y t t,
avouH EEBSH 052 ré stk P bRt 1201 ©
appr bpe iastiee ingiedient maydm/admlmh@s@d imopaok ageeral doses per day.
A sat%%ﬂt@rgsre%bltcc%ﬁ%sﬂ% %értéﬁ’irlngfa"f‘llceé‘dﬂé Hpsdinad 'a@% @6hge as low as 0.1

for |nfravenous . n]nIS rati on an cont’ nuous
Hg/kgi i @Soh I mPe] BF UPRSE BTHY e §RSA0S A IsdireapRtly Fansidered

to beOédeﬁ!Cfmlnﬁglﬁg‘ |fvora|nt1?n0(?llm%ﬂktgrp Bnereféried &irgaki & MBM about 0.1
at es % 1 11,0

no/kadf el Al Gyl i3 eato FotnaBlsdnoT&A G g Foo moikgrday p.o.

Easton, PA). A therapeut| cally effective dose refers

nt of active ingredient, which
Methbrargltdl?gfr zf?ggyt he sy ré{)t ons_or condition. Therapeutic

ef f i €aey! driazaRi®icials.22lgonyll oxedisgolyh arnstyesey Bee present
invenfh &Ir&VIAhANY REGMR shd RdrBrsre! Agirqator RO ¢4RAUN8At bP a range of
ailmeﬁ’% 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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cul tures or experinental animals. The dose ratio
bet ween therapeutic and toxic effects 1is the
wo bepvapasd i ¢ i ndex and nmay be expressed by thepcEEP™09/052732
LD50/ ED50. Phar maceut i cal conposl tions exhibiting
| arge therapeutic indexes afé preferred. The dose
adm ni stered nust of course be carefully adjusted to

such apingganimal Hogh; igrtudiidiadwmegn.iibmest thaeof g sffestiye amount of a
1,4- dlbﬁaftgcﬁdkﬂétzeﬂ]-noﬁijl d%adlaﬁﬁyltdlﬁl\faﬂvé of ee |nvent|on

t
Feoulta aedered et B F9Sess Hitbrahe i foudiep aelates to the
centrdinetiedies gysteh. by t he practitioner. The actual dosage
d . f . .
bglpﬁ‘glqec' reaﬁ'r}egi Mg g:raﬁ3 w?d?gatﬁj%\éeﬁﬁte %Iatregfacghﬁogﬁéﬁ% ethe invention
are those statedrgboxgd rmy be varied by titration of 20 the
dosaggg 1@ ?@é’erﬁ éfn‘t&H %ﬁe&‘tﬁé%%ﬂa%ﬂ?@és e F5Hg°es are within 0.1 to

i nventi on to desi red therap tic fect.

1000 pgiligrams ¢]ily;, é)rgfeégtélﬁﬁq, Qoﬁqoe%ljlgqaé@s dasy. and more preferred of
from mart@nc@(mtmmagrarreomaﬂ ldepeﬁdé@mta@l 008 @pohr B8 k@t mode of

t o about ctl gr.edi ent
admigiftalfyg 30 odb, WHRb: RS 7 i abbirdion, Jougey, which the
admiriiStdatan |$md;|reqieef d¢he esin;péctf m/mivemboilma botly w@it 40 the subject
mvoh)égl aﬂd?uﬁHérI t"f\l%e[?re?é%n&%%na %.lrl‘ép é%ﬂr{@[ﬂﬁgs.c%ﬁ o Rterinarian in
I'ngredi ent red

Charg@everal doses per day A satlsf actory result can, in

certain instances, be obtained at a dosage as Iow as

0.1 g/kgi.v. and 1 pg/%ﬂe@ﬁ& The upper Iimt of the

dosage range i s presentl Efred to be about 10

ng/ kg i.v. and 100 ng/ kg p.o. Preferred ranges are

v om pgieriof i Jutfrs BudRAs oy FRgRfied Y. e tougRE examples,

whichnre motl nteyfdetiHe gy amjavay, limitingicathibiscppé of thednggntionyds claimed.
oxadi azol yl derivatives of the present invention are
val uabl e nicotinic, and therefore useful for the

@4t nent of a range of ailnents involving

PrepdrafdryBa@mgledysf unction as well as a range of
action nACh

d 35.t0 th

oduhLe Gactons Thiaifiag *2itpSehSENE  FRGRItE ot pigmpdates were
perfome¢dhaddéonitrolgentaneainnetitydroys soleenisoMagneslune sukbicomas used as
drylnggaapﬁa{j|n5®%3\§eﬂ{urﬁ)aﬁ)r%8§§ﬂlde%r %ﬁ%ﬁlv% \Aksd\'/v#é) gggé%@téd YihB8r reduced
pressdf&sor der or condition is responsive to nodul ation of

cholinergic receptors, and which nmethod conprises

adm nistering to V\D 2009/ 112460 PCT/ EP2009/ 052732 13
o[L.3 dlnl N ] tele[3.2 £l mepane-1-

ox@ethereof an effectlve anDunt of a
4- za- bicycl o[ 3. 2. 2] nonyl oxadi azolyl derivative
invention. In a preferred enbodi nent, the
di se448-Bahzept,dilioxal-5ewAdi3,4 joxadelizat-29/1)- 0,4t tazacent r al

icy B SRR (T % 6 PEENGH GASTRENER) h ERRL 300 i 0%
Hydrageapem s (0 ml, 31.82 mmoI 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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It is at present contenplated that suitable dosage

ranges are within 0.1 to 1000 mlligrans daily,
wee@berabl y 10 to 500 mlligrans daily, and nOPEI/EP2009/052732

preferred of from30 to 100 mlligranms daily,

dependent as usual upon the 1dxact node of 10

admnistration, formin which adm ni stered

i ndi Datisiire ofar & dirabicreolHainananeat ©etp .@ 50.4 mmol), 2-
benzdii IREbROI-54/N6- tfeiﬁwaah?w[qlslep)xaw&o@ 0%, 4Bto ﬁfmémq)MF (20

) agggm oo Sasnpe: (1, 5 oh I a8l Sfensirzai 4t 100°C for 20

hoursc mgmatdgiaﬁhykwﬁﬁl&a Jgélewitmekloroformi $0%wuntetieainol and 1% aqueous

amm%g %tgo"i\'}ee?ﬂ hél d&%‘aﬁgtt& $ BZ Qoéé)[@{j %r@%%g@rﬁﬁhy on silica

ar e n
gel \/\lttheCf!i@r@rﬁUrToﬂQ%emlethEé}ﬂi g 2% enaemsj ammomlaxa:mﬂoyent gave the

produltt &2ALAL Qﬁ%rﬁ&@'s%hé“' 'Ylél@aﬁt4 @?ZQ%YOaneoﬁ?épondmg salt was

sensitive reagents or internediates were

obtainagiby AFdFEReH Ardiely! SHReABHsTeMANIhBIxtiEgHES] Saturated with
fumarssiaiat H?hé@ﬁodlﬁ(ﬁduﬂ%rat@rwlmaﬁgﬁﬁ/sﬂaﬂzé@&om isopropanol. Yield from

froe JBLKUR-PTOCRAY o) ANASEARIRET 5 RE&49Y 3RBUA %5 A Da. Calo.

315.1457 %6 Benoejv1] 3 piroxol - 5-vl -[ 1, 3, 41oxadi azol - 2-vl) -1, 4-
di azabi cvcl o] 3. 2. 21- nonane- 1- oxi de (Conpound 1) 30

4-(5- Benzo[l 3] di oxol - 5- yI gl 3, 4] oxadi azol - 2-yl
2-Be 1104 7, & ‘7“ | “BDENZYB Uiha QX g |aO| HHe SNE

Iz compound)

soI vggn@nb@méeqto Qﬁ) 8.1 99D i ﬁ?(g Q?%@@BP@F Qlﬂéte(s]{%e -period
o a SikiPas poerzslhIsoes Toad &

|azgle- Hgol g, ?12.5 mmol),
trietylpiiee 022 .8t 225 ohusl) andethandl€Ro0 rmin@9vks)s Taskadtiomniikture was

stiredel i tef G BoALT 2 HTs” mafEoiR EBGLAT UK (120 . 1 W ana

waterE(Sﬂ)O]mE)]wahadead doll@gad by(fbiadtiana, Theprodust avaspisplated as a solid.
Yield 47 [1 3l di oxol -5-vl-[1, 3, 4_10xad! azol -2-vl)-1, 4-
|ed§ %%gl cvcl of 3. 2. 21 nonane  fumaric acid salt
(I'nternmedi ate conpound) WO 2009/ 112460

5-Berﬁ@ﬁ Eﬁg@@fﬂﬁgﬂgﬁ4]o%éd%§6iééggh©l ghtermediate compound)
bonsBPHEa] AIasPIess Frrglansaid Y dAgide 18  Ponid 9mol) was

added & aIhixturg,of $9tdssiomINydrddide (5.7 gyl280amchol) and methanol (350 ml).

The rhixird WARORAPRY F Ay H@E}]tggoégré’orgé%moo]qutﬁ ar@%;b)og\éﬁgulfide (38.7 g,
508 rsinol)cwageadded. hl fehInyxisf & rwas 30W@deathra=ﬁluk fand@0 beurs, followed by
anoth@f“b%ﬁi’cﬁw of gé(]ﬂ%ﬂ' As@RdE Q¥ EaNg, W%rﬁo@%&i@%&ﬁﬁ% K. A&iter (300

eat romat og ra hy on sil

i) waiagHgH Gl thecBsees IR RArbRhAISUNR AR M hARRbaS awaporated. The

aqueS ¥es8P er@@blrﬁwfab%mcﬂlifl@dlﬂﬁ/tacgﬁn@%oﬁﬁ@mm@daw@%crdoné{ laelddto pH 3-
ondi

4. Thé piofudorakiondit, HETRBRE WAy Rinte 40 wars AaPafpeYigid 535 g

(95% pas yelkkive powideh.

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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fumaric acid. The product funmarate salt was
recrystalized fromisopropanol. Yield from 10 free
whame 1848 g (61% . LC ESI-HRMS of [ MHH] + showsp@lEPd6Es2732
Da. Calc. 315.145716 Da, dev. 1.9 ppm
2 Benzo[ 1, 31di oxol - 5- VI - 5- bdAzvl sul fanvl - [ 1, 3 4loxadi a
ole (Internedi ate conpound), Benzyl brom de

flltrat@q@ng %h?r’ ngoadﬂé‘,@llg\y@ategam1m ggwta,srfgolggqq @dext%gctlon of the

filtratd @itA dthytddetatef followed by drillnég and evaporation. Yield 45.8 §99% :
5- benzo[ 1, 3] di oxol -5-yl"- 4] oxadi azol e- 2-t hi ol % 5

g, 112.5 mmol), trietylamne (22.8 g, 225 mmol) and
Examgilé2nol (200 m, 99% . The reaction m xture was

Ex w% u[nﬁ orfgﬂgi- ?ﬁ}éﬁrﬁ#&@e@ﬁd%@ @gﬁ%ﬁéﬁﬁn mbranes

In thl%ampf&)ﬂhﬁcﬂ%dl%? eorapowids ghi@egneeniian ina:bmctm; & etafsubtype
of nlcéf:’rnlél ré btgrs |§\Ge%ﬁ|m%édo g (94%. 20

Benzo i oxol -5-vl -11, 3, 4loxadi azol e- 2-t hi ol
(| nt@TEﬂag}gath@ mlﬂ]@ﬁptlde isolated from the venom of the Elapidae

snakd3$m1g[alu§]lﬁummb@:s5 Itla’tfalsomghl affeetydfory s @ohde apdSn8umuscular

xture of potassium

nicotifg tpEnigts. (iers EAGE s % Aol AHlreistanor (350 ).
The ﬂi-mlﬁuegavaﬁoﬁme N aleads frmotBﬂ)c acatyicdwliae neceptors formed by the

o7 suﬁmﬁggﬁrﬁ{ %FH(&% l?)?%‘lndérﬁ)u he! (9%&1%‘?% in9ne %?l.ﬁgﬁ%léﬁmérgunction.

ure was Irrred at
hours, followed by another port| on of carbon

TissubiprEbdis@ien(12. 7 g, 167 mmol) and reflux for 4 h. Water
_('Z%U%g s added.and t he excess of c¢arbon

and e P e{;{;ﬁ@eg\,tgag,pgerﬂ@ flefjyectQn, BueR a&us lﬂ@agqycﬁgcapltatlon
the higsocaenli fapidly byisedctedgonoiveeahd athed tubs@eq@éﬁ anhimalads dveighed.

Preod it Gip: Rediiffd (4o O T e Wilhavint ' bEIEEd) Tl hawidua
hippogainipo (2 p@m@nmal&med{olnwmmrf@-m sachonxid veluassdof ice-cold 20
it Y AR TOOA UhY 19Yy550, and 25 i
CaCImt;alnm Q1h/p(§§/r\é|ﬁlrlo7r 5H§SI(‘]§]@3‘] blltrq ygamqmwlzer The tissue

suspeiisidr Bcisdid @56|rfdvrﬁgsﬁ . The m xture of 35
benzo[ 1, 3] di oxol e-5-carbonyl chlori de was evapor at ed,

solved in tetrahydrofuran (200 m) and added to a
Assayn xt ure of hydrazi ne nonohydrate (154.4 g, 3.08 nol)

g‘tnldr/rxflcﬁjcftg Y S0 h@h@fé}%t@?&%ﬁ%ﬁ&sf@&ﬁﬁ?ﬁs&%.on and 25
szmﬂ@warotqm@anyﬂﬁal conaengiatiogplminedsnsr ingub#teg.for g)h at 37°C.
Non- é%%lflcslﬂhaﬁﬁ%dlsg:\éte\!\%|ﬁQQQfs?ri'g%(ﬂ'-ZQl|d°0@ﬁleﬁﬁ)2rﬂ9’p/ﬂ9%?8§r?ce(§|%tlon) After

tration™an not sol i terial

incubgtiony45e sapniee ardpdded |5ath plrew!q Repes ibuffercanigining 0.05% PEI
and p@UFBd dﬁé@tt 8to \fvrhlaltmmﬁd;rb/xz: gﬂbss mlbr@ﬂl‘ﬂer%\/(ﬁl@ééékémm 0.1% PEI for

at leag) L DD Ao E eI A B BT TP S pffer
t hi sTIeexaarpblentt bfa radibadiivity of theefiltavspisuteterrafnedhby conventional
I|qU|dI Q(‘flﬁﬂﬁétﬂﬂ] fc%runhbgd'é}%ctlﬁc aJ%c?Mgt YP Gt bi'ﬁ'dﬁﬁd'rﬁ@%?i ngn-specific

ptors arot oxi ne
blndlﬁ$o| at ed fromthe venom of the El api dae

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.



snake Bungarus nulticinctus. It has high affinity for
neur onal and neuronuscular 10 nicotinic receptors,
wobmpe1J460 act s as a potent antagoni st. PCT/EP2009/052732
3H a- Bungar ot oxi ne | abel s nicotinic acetyl choline
receptors forned by the a718ubunit isoformfound in
brain and the a, isoformin the neuronuscul ar
IQQEiantion. Ti ssue preparation 15 At a predeterm ned
Inhibitibi®f AR Buafh®toxiRe Bikdiag m ce are killed by
decapitatiron, the hlppocanpl rapldly di ssected on ice
and the tissue pg repar ations
are perforned at ndi cated. The
i ndividual hip e honogeni zed
for 10 sec in 7 ce-cclw 20 | mM Hepes
buf fer contai ni ng M-Na A rKEl , 1.2 MV
MySO4 and 2.5 mM 20 Cad 2 contalnlng 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 pl honpbgenate are added to 25 pl of test
solution and 25 pl 25 of 3H a-bungarotoxin (1 nM
final concentration), mxed and incubated for 2 h at
37C. Non-specific binding is determ ned using
(-)-nicotine (1 mM final concentration). After
i ncubation, the sanples are added 5 mM of ice-cold
Hepes buffer containing 0.05%PElI and poured directly
onto Whatman G-/ C glass fibre filters (pre-soaked in
0.1 %PElI for at least'/2 h) under suction and
i medi ately washed with 2 x 5 m ice-cold buffer. 30
The amount of radioactivity on the filters is
determ ned by conventional Iliquid scintillation
counting. Specific binding is total binding mnus
non-specific binding. The test value is given as an
ED50 (the dose (ng/kg) of the test substance which
inhibits the specific binding of 3H a-bungarotoxin by
50%9 . Three doses of test 35 substance are used to
deternm ne the dose response curve fromwhich the ED50
value is determined. If a full curve is not avail able
a 25-75%inhibition of specific binding nust be
obt ai ned before cal cul ati on of an ED50 val ue. The
results of these experinments are presented in Table 1
bel ow. WD 2009/ 112460 PCT/ EP2009/ 052732 16 Table 1
I nhi bition of 3H a-Bungarotoxine Binding poun 1 1.5
5 WD 2009/ 112460 PCT/ EP2009/ 052732 17
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CLAIMS 1. An N-oxide of a
1, 4-di aza-bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative
wo epvesani ed by Formula | 5 N- NON O "Ar (IDCT/BP2089/052732

pharmaceutically acceptable salt thereof; wherein 10

Ar represents a phenyl group/ which phenyl is

substituted with nethyl enedi oxy or ethyl enedi oxy. 2.
CLAIMBe N-oxide of the 1,4-diaza-bi cycl o[ 3. 2. 2] nonyl

oxadi azolyl derivative of claiml, or a

PR PRGN S (1ESeLPE LIRS SR ISRBIRH ceratve

represeaxitbglloyrifeatrodg ] 3. The N-oxide of the
1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative

of claim1l1, or a pharmaceutically acceptable salt
t hereof, wherein Ar esenys phenyl group
substituted wi bh_,eNKgih' y. R0 4. Theqj\k oxi de of
the 1, 4-di aza-bi cyc| o[\3. 2. 2] nényl 6%adi azol yl
derivative of clai ichis

4- (5-Benzo[ 1, 3] di oxol -5-yl -[1, 3, 4] oxadi azol -2-yl)-1, 4-

di azabi cycl o[ 3. 2. 2] - nonane-1-oxi de; 25 or a

pharéﬁ&%HhHﬁé&éd’uc@ﬂ\? BRESNaBISSIE tHePSeRheréin A

phar maceuti cal conposition conprising a
therapeutically effective anount of the N oxide of

the Ar 4re§br@§@ntbl ca/ClpakRyl2. @bupnmenmdeQM|ylus substituted with
mth;ﬁe“ tlve@y dl/lone of clainms 1-4, or
CINYRATHBLA £ |Ie ct’?%’ept abl e addition salt thereof
together 30 with at |east one pharnaceutically
acc I8k OF
t‘a’% ﬂﬁfé - gﬁggacﬁgp% 15?6#\?%”&5 @IOL?L?QJ) (Y‘ B&a {N ?5I‘yfj8erlvatlve of
clalmde,qr\@a(@harg]ag:pugﬁ@“yoa@epﬁatﬁegaﬁghgrepf whergeln Ar represents a phenyl

groupoéws}ﬁ‘ﬁﬁéat\mmaﬂn@hmgbl e addition salt thereof,
t he manuf acture of a pharmaceuti cal

conposn tion/ medi canent for the 35 treatnent,
pr ev@nTheN-oxidaldfeve dt4-diazafbisycloe2a2manyl axdduaaolqiEdenvatuve of

claim fy of gl §%lf@3@%pﬁ%ﬁ§ﬁ5ﬁvﬁgpﬂ@‘° <A 5PRE e @ pheny

grouposubs@hdedleﬂn ¢thylepepmxyi ve to nodul ation of
choI inergic receptors. 7. The use accor di ng to cI ai m
wherein the di sease, disorder or_ cond '

c'ogrﬁ1 t TR Ngpsige @ithe I%‘Erﬂiﬁzﬁgb'@)é‘fb@ 2 Z]Wpya@@fzpw derivative of

claimangvibrsfsuncti on, Down's syndr oms Al zhei ner's
di se att ficlt nti efici.t ,
O b SRSy S B SRRl Wobbrabigyrio 221
nonamesyeddde;s, depressi on, BI pol ar Di sorder, mania, nmanic
or a pharmaceutically acceptable salt thereof.

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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depression, schizophrenia, cognitive or attention
deficits related to schi zophrenia, obsessive
w@owpaiasve di sorders (OCD), panic disorders, B@EL/EPI09/052732

di sorders such as 10 anorexia nervosa, bulima and

obesity, narcol epsy, nocicepBion, Al DS-denenti a,

senile denentia, autism Parkinson's disease,
mammghtiNelyeine 3 fﬁi@@'&sé’h'%ﬂ&eﬁéﬁhﬁ@m@%ﬁ er é:png@lp@rlgsreé;ponswe to
moduftnedfichollRerfi&Frecepbret y di sorders, convul sive

di sorders, epilepsy, neurodegeneratlve di sorders,

transi ent anoxi a, induced neuro-degeneration,

neur dpbhdyise dicebrting t@elmmp@,t\nlyerepethqodeeabe ddqsble»ermr condition

is a Eggﬁl |v$ecﬂ¥(§r18e?e?éaqnln ?d@%‘@?f}ﬂ 'Ff&ggd?ml ﬁﬂa' sfunctlon Down’s

or 'severe roni
syndroeeufznaimet aa:hmsgr attpatuan dgﬂ@b@tl@nthn gbeépﬁ@yperactlwty disorder

(ADHB?STQW@té ¥)ﬁ'1c96h1ré’ gggé?%s%n déﬂf@ﬁ@éh NBjpdidK Ib% rOf¥ania, manic

neur opat hi c chrioni'c headache, cent

depreégpﬁm %@l‘%?prhé?@?ec?oga'tw&l Q'b@ltﬁeé‘t'ﬁ@ﬂ@cﬁﬁhﬁﬂatﬁg po§phlzophren|a

obsedshes 2paipulsiveelis@iders,(OTDY, 3)&1@\% idistiers, n@atmg dijordiers such as
rone,, Socl a

a”°re§<faeé}ﬁr}4%3%o§hl“ta‘ﬁ SB%HO[)@?&\&/&MW'SP%O ”@8&?&8?"% AIDS-dementia,
seniles dednentia, autsnmeRarkinadn’'sydidease, Hustiagtan'seadisgrdses eAmyotrophic

Later§|y$8|él‘3§‘?% x'#f% ﬁ'r}f o%llﬁ a?n‘;(wt?'a'ls‘braé’rts' Qﬁﬁ}/ﬁw@rcﬂ%ers epilepsy,

neurogkegBRAMatSC| BISBEIRTBaC (TaoRiENt araiaNia peitdbicRs,  peeradegeneration,

neurdp%brﬁ”r dF%i'b@hl&h0ﬁe’-:luroft‘ﬁa'ﬂwnal peth?r:a‘gﬁ 6’9’§J§iéltﬁles't§rdlve dyskinesia,

g prenat ure ej acu
hyper f%,s;ac @pa'rh;m%‘#?ré PbIREVETH P%‘Hn&?&9 ar4isy garanic or recurrent
charactér| apaat eaysedi bydinsigrales s, pastoyseratinsapam, phafophnlimb pain,

tarfhFERY Boir Mo PHERAY bot iFtorl HRERBep R oAl peip, reteted to

diabetier m¢urapathy, db pest dfierapdiiic inaursigisst andespetipltdratdinegve injury,
bU|Imré| ?Btst HgHﬁl%@lk%'yHHFlﬂnQr%ﬁ?d‘b‘t’& Iﬁ%@%’f)lﬁﬁbenzogrs"?é@b&'@dementla

eroi’n, cocal ne an
Gans@h@ @é{ﬁﬂ&dﬁ&ze@f&@qﬁsmabr §¥1@dr0mﬁj d?t%hiﬂteabopbas% syndrome,

fibro @i@d chforlid e gwwsynd%meemhutwm Ofncabhmamaogbtqég aarrhythmias,
order._or a,condition of

SMOo c?%&gyﬁrapym%cﬁq%n% q@g}‘&m Rmp@;urgl @%p%rdlagrhoea asthma,
tardivei selglslenesuacomyaelrlonesua I gepaTatunee teg)acmatudratlerecmfe difficulty,

hyper?%}‘fgléﬁ‘e rﬁl ?nrﬁgﬁﬁzto%érd Yg” %Iﬂﬁn',mr{xtgwj s%ﬂgﬁé@ﬁé cne rosacea,

m nrsterin O 'suc
Crohrneedlsetaaer eloflaraimnatenadmwelcaiwqa@f,f emerarte/eamnhlﬁs, cdlarrhoea or

wﬂhdF&’WaA N‘gﬂﬁtgﬁs‘&ds@l ok t‘érﬁ'ﬂ rﬂ%l%n% @é?ﬁpé% iStive gﬂleQBMées including

oxa derivative 0 one O

n'COt"i&ﬁaqof%%'Blﬁlgl pEduets SEeptashl C%Pa&&@ PPW%&’@“ taﬁeh%@f'n 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.



