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

DERI VATI VES AND THEI R MEDI CAL USE 5TECHNI CAL FI ELD

This invention relates to novel

1, 4-di aza- bi cycl o[ 3. 2. 2] nony! oxadi azolyl derivatives

and their use in the manufacture of pharmaceuti cal
ositions. The conpounds of the invention are fo

nd
N@ ¢HoPIAARIE G LARG2- 2INONYL- XARIAZQLYB DERIVATIVES

acetyl choline recegND'PHEIR MEDICAL BSE tO their

phar macol ogi cal profile the conpounds of the invention
may be useful for the treatnent of diseases or

di sorders as diverse as those related to the

chol i nergi c system of r er vous system
(CNS), the peripheral T%éﬁﬂé@@%@?‘ m (PNS), di seases
or disorders related to snoboth nuscle contraction,

e”do?ﬁuls”%véﬁ i6H :%Pa‘iéé {0 ng{/%oﬁdﬁﬁﬁaza%é?&éﬁ: lnonyl oxadiazolyl

di sorders re at neur o- degéner ati on
derivafivesr ged sthels| Hgednt hie; mawmﬁawreoﬁf Rharmaceyiisal composntlons The

comp%hdi@réfm@ie FHeptioNEareatsigl hy E)é“ecﬁcﬂlhﬁl'g;é\t ligthdef aBlHeenicotinic
acety%ﬁgfréem cal, substances. BACKGROUND ART

B%s cholinergic neurotransmtter,
acet DhehoItmenephamctold)gisahbroﬁtmgﬁheaiomrbcﬁlmds ofi thetimgention may be

uset TR BRIT AoRalec BP Ll pl B ARG o rtiitoied to ne
cholirgigici aystRec opttbescempdhmprvons system \(\féNIS)estln@bmerm’f@cﬂal nervous

systanhg‘ %‘F@éds'éb%r%%rﬂ'e@%lét‘é% tb%ﬁ@?tﬂrrﬁugé’l@d@ﬁr%cﬁén endocrine

at I vel'y over nicotinic acetylcholine receptors
dlseaﬁﬂs pﬁéil%}rg@rﬁ QF%SPWrQ'%@Gf%r%ﬁ?ng ReHORAANEr@fpn, diseases

or disdhdersUidiatedteaniamandtem, Pair, endevgldepnainsyraptorgedb@sed by the
treat nt Ofe%inPad%é rel ated di sorders have

termlq%tanscgfga%etq{ ?"ﬁl ®fuscarini ¢ acetyl chol i ne

recept or nodul ators Recently, however, an interest in
the devel opment of nAkk ,3 30 has energed.
Several diseases are assom ate Wlt-ﬁ degenerati on of
the cholinergic systemi.e. senile denentia of the

A Zh?hérebnéﬁ%’?%dga%ﬂhg?rgfﬂﬁﬁ@@ﬂ%aﬁ@%t@é@néééty%holme exert its
biologigh TR a1a GG (PaSOLe RN YE FoChHAEL Thedpks tanrasdcetyl Choline
Recegﬂo%w(MA@R)@hcﬁtﬁe&t@d&tirb@A@étW fo;r@_llné CRGd@@tCﬁBénACh R).

erl m r.Ql erl clen en | .

Gt BB 3N well SRS Bl R afink ey AL jBFEMoRs dominate

quantiaivelp 29a33nidetinici aestylthling agabpioys lindhkabein area important to

meméjrgrén\éaéd ' ShldUhues r@%@%\qéﬁg%éd a Iﬁ@ﬁ?rﬂ[ gﬁr?'egi &f a agents for the

meve I aza-bi cyc
treatr@e(rgdq)fa@@mry di @Ht%ﬁlwge@f haye f?fr@@é‘n@” ithe éﬁﬂt%'%@ guscarinic

acetyltPbliRe e CimobBRitors?2 SUMVARY OF THE | NVENTI ON

Recently, 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 2004/029053 describes 1,4-diazabicycloalkane derivatives useful as
modulators of the nicotinic receptors. However, the 1,4-diaza-bicyclo[3.2.2]nonyl
oxadiazolyl derivatives 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
are useful for the treatnment of diseases or disorders
5 related to the cholinergic receptors. Due
to their pharmacol ogical prodile the compounds of the
invention may be useful for the treatnent of diseases

or disorders as SUMMARY,QF HIEINVENIIQN to the

chol i nergic system of the central nervous system

ot e mier & PSRN So0GYRIaHOMTE MRV S hake! BRORLors of the
nicotmndwmclmemohubataissamexsefm for she deestmatitsefasiseages or disorders

re'ategi@gﬁggﬁé'"ﬁeﬁjpg{fgegebporge”r° degenerati on, diseases or

_ Inflammati on, pain, and _ _
Wi t hauavtalth@yn’pammcai@gxgebpwlet the Qoaémmms @frthefindniios may be

usefquforCf?\%mréé‘t'méer(frt §§es of dllsorder it Fh%s%f rdifted to the

I nventi on nma euse as |a nOStICtO

cholinesgict sYstRg etH?sC?Wr@)aﬂ%/@élsdﬁﬁd%‘spr%tﬂh%d%e”pﬂ%a' nervous

syste(ANS, ld$$éa%fesfd?rd|$c5\'d\érs/ ﬁelét%@ielﬁts?ﬁo%tﬁ mﬁlﬁggftﬁ)lntrgctlon endocrine
ed in |a ed _or

dlsea%ﬁ§ 85g||§0égér%g?d}ﬁeases or c¥ sé‘%ﬁ? rqléjts It'osl? uror enteﬁ%tlon diseases
or disongenst ietategrtovinflesnmediosl, phird- ahdinathrayall syrBptdn?y caeongéd by the

I | v, romula | NN N (1) OAr or
termu?é(tﬁﬂi ?fzrr%coeéutclsjf?gleméél S%%S?ercllég salt thereof; wherein
20Ar Th@@pammsa)fﬁh@nwer@mumaym@ tbepmefyl a$ gliagnostic tools or
monitdHR§ ddertLmh \\Mr‘icths'@lta Mb@t“@%é?l’fdd§rar@f f‘hYﬂ)QﬂSG’IbPWr in vivo receptor
In Tts second aspe nventlon rovi

imagipg ApeeETRIES) 8&’??36 § USEAYP| q{l@daor “Unlabelled form.
t her mpmjfur%aslpycefrgeemwg?ﬁoramml ﬁes&hot/éllm I4 Cgaza bicyclo[3.2.2]nonyl
|, aza- bi o[ 3. 2. 2] nonyl oxadi azolyl derivatives
oxacifyalyFAARTRS EEROgb R

pha rmceutl cal l y-accept abl e

addition salt 25t of , prodrug thereof,
together wth at,feast ph maceut i c( [1y- accept abl e
carrier or diluent. O~ InAa furt'er aspect the

i nvention rel ates~NQ e use of the
1, 4-di azabi cycl o[ 3. 2. 2] nonyl oxadi azolyl derivatives
of t eaiphasnaceuticatly aacgrhtabfaawtjthezrad)ﬂ whaeeiept abl e

add'NogeﬁéEént"sheée |OIr %ﬁ’ér@ch%ﬁypf Substituted ~ with

har nac cal 30 c hedlcane
meth!'?%%@'ﬁ%h@" eB\’/&f@ﬁ’ﬂQ)@’n or aI I eV| ation of a di sease or a

di sofdps é@coﬁd%ﬁ@d itRa |ﬁ‘§erﬁ|dﬁaﬂfﬁiﬂlded bﬁbﬂﬁéé&t%al compositions

d
comps@iods RePE i SIPaN Nl Able ol ebapE bicyclali 2 Zinony
oxadiazélyhderivaatives tof the invenéoh] oma pharndesutivallhetsepfable addition salt

there 1r %?t ngrlégrtﬁ&%?f,t gﬁg{e&% ?él ?éés?%n%f plq.%xr?r??%%?cally -acceptable

|sor con viTig “ani el
carrigriogidildemlg a 35 human, which di sorder, disease or

condint iz0R,ifer’ §8PERStHE iﬁ\%r%%u\ré‘a{é%” t®ftheNaké N6f e 1,4-diaza-
bicyclo[3.2.2]nonyl oxadiazolyl derivatives of the invention, or a pharmaceutically-
acceptable addition salt thereof, for the manufacture of a pharmaceutical
composition/medicament for the treatment, prevention or alleviation of a disease or a
disorder or a condition of a mammal, including a human, which disease, disorder or
condition is responsive to modulation of cholinergic receptors.

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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receptors, which nmethod conprises the step of

adm nistering to such a living animal 3 body in need
thereof a therapeutically effective anount of the

1, 4-di azabi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivatives

of the invention. O her objects of the
invention wll be aﬁparent_ to the person skilled in ]
body t e Beedf therepheaf dhe@RieNgCcalbt aeffedliveesanppnt off ahg 1.4-diaza-

Do R B e e oy | vat i v

. 4- za- bi 2. i az i vat i .
2Ot ooty o e et Wikp S SRPRRED i Hieapeisoh e in the ar
from th& dellcaving gétatked desdriptios ahl exampiesovi ded. The

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

of the invention may be represented by the 8eneral
Fornula | BRENANED DISCLOSURE OF THE INVENTION
pharmaceutically acceptable salt thereof; wherein Ar

[epresents._a ghenyl cg;ou_p, which phenyl is substituted
1,4-DigzanbiycigIBehéiaiy) QGradiazglyt ResivakiyeS15 1n a nore
pr eglﬁhf éeflﬁstle it n‘ﬁ?/lbl ¢ ,hﬁdib,zé=b1¢ﬁﬂ©{-3tb,2j.2}ﬁdn6}[ 8x8di3]z@l9mgérivatives
oxadi azo rivatiye o e.invention.is conpoun
are GVt the, “PldiBkatinRlar dzIaiv, abidrod, REERIVES of the
inventibe nenf be vdpresemtieArbyr thprgesemalsF@npitehyl  gr oup
substituted with nethyl enediexy. I n another nore
preferred enbodi mgnt the ¥/ 4-\i aza- bi cycl o[ 3. 2. 2] nony!

20 oxadi azol yl dﬂ\i\z;i/Nve f,-teaj nvent(jon is a

conpound of Formu_a Y./ or a pharnmaceutically

acceptabl e salt thereof, wherein Ar represents a

P, PGSR E) Aol LA L Werin v represents
phenyLI,mowp,aozlaicbip&yavgipﬁub.sﬁquﬁ@mwithdnathwbemdjqudﬁretbmleneéioxy-

of tipe hNVABEd OBréférred embodiment the 1,4-diaza-bicyclo[3.2.2]nonyl
oxadiazolyl derivative of the invention is a compound of Formula |, or a
pharmaceutically acceptable salt thereof, wherein Ar represents a phenyl group
substituted with methylenedioxy.

In another more preferred embodiment the 1,4-diaza-bicyclo[3.2.2]nonyl
oxadiazolyl derivative of the invention is a compound of Formula |, or a
pharmaceutically acceptable salt thereof, wherein Ar represents a phenyl group
substituted with ethylenedioxy.

In a still more preferred embodiment the 1,4-diaza-bicyclo[3.2.2]nonyl
oxadiazolyl derivative of the invention is

4-(5-Benzo[1,3]dioxol-5-yl-[1,3,4]oxadiazol-2-yl)-1,4-diaza-
bicyclo[3.2.2]nonane; or

4-[5-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-[1,3,4]oxadiazol-2-yl]-1,4-diaza-
bicyclo[3.2.2]nonane;

or a pharmaceutically acceptable salt thereof.

In a most preferred embodiment the 1,4-diaza-bicyclo[3.2.2]nonyl
oxadiazolyl derivative of the invention is

4-(5-Benzo[1,3]dioxol-5-yl-[1,3,4]oxadiazol-2-yl)-1,4-diaza-
bicyclo[3.2.2]nonane fumaric acid salt; or

4-[5-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-[1,3,4]oxadiazol-2-yl]-1,4-diaza-
bicyclo[3.2.2]nonane fumaric acid salt.
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254- (5-Benzo[ 1, 3] di ox0l-5-y111, 3, 4] oxadi azol -2-y1)-1, 4
-di aza- bicycl o[ 3. 2. 2] nonane; or

415- (2, 3- Di hydr o- benzo[ 1, 4] di oxi n-6-y1) 11, 3, 4] oxadi azo
| -2-y1] -1, 4-di azabi cycl o[ 3. 2, 2] nonane; or a
pharnaceutlcally acceptabl e balt thereof. 30In a nost

preferred enbodi nent the 1, 4-diaza-bicycl o[ 3. 2. 2] nonyl
oxadfBy sombigation, 8f itve @f more qf fherembadineents described herein is

considerc? JAeA ehd s3bpke oF e regéhiindeddioradi azol -2-y1) -1, 4-d

I azabi cycl o[ 3. 2. 2] nonane fumaric acid salt; or
415- (2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-y1) 11, 3, 4] oxadi azo
Pharrha@ewticdail{ Adcdpiabie Sahs bi cycl o 3. 2. 2] nonane fumari c

acid I [ ' r
e CROPL traiy i 2 ab EhARRESD) ek Lo ivention
may ¢ phdvideddn Qﬁup‘ermfswuablq)fcgsibmintaﬁmjedtadmmlstratlon Suitable forms

mcludjehﬁhgﬁﬁ LER;%W% ?‘\Cﬁﬁ%?@gﬁ:ﬁm ceétEBreysals and re- or prodrug

oxadl azo erlva ive
formsq3f thﬁéomﬂPé’ﬁ‘thfﬁ Y SHEOPRr ovi ded in any form suitable

for Eh@mbﬁmseﬁfj%a?ﬁlﬁbéumdl@ta@d,‘bpt@blbta@dilﬂoﬁf)fam‘ include, without
armaceutica Si o
imitali L HEE FORLRE SHOLSRHL Yarld FogPy et SR Watigesuch as. the
hydrocbiqnmienoHanivetIhéromveydnounhlorExaaq]ﬂi edhef hydrobromide derived from
hydroBP?rhl@?&?t Hﬁé"ﬁ%@?&&ﬁ&%ﬁ i |tc' é’(ﬂdsiﬂé g)e\'&%ﬁé‘?@ derived from
imtati on, € nhon- T nor gani
perchigrigaacigl, atheopfmﬁmhtatewegiaedsfr@mchh@@h%@ agidr dedIspiiphede derived
from @@Fp'h\ﬁﬂ@' ddi@MHay fHrRhe Qfe‘ri@eécﬂ'(% ﬁ)ﬁﬁld‘&@lﬂo@ﬁé’@c@%te derived from
?ﬁromyrdoro aci d he nitrate der tdd 4 f
acet'Qra&fF} B0y defiMe 9%@69@'@'@ a@ﬂ. JBE #sqqrpate derived from
ascorbRy Ui itise aliseﬁtcatddsglmimawfd@rum ifeesd benzrerm»pmci gcid, the
u ate.deri
benzip iiaryef FHDRREH RIS Eis e IR Beiiy BBh® sirhiig acic. the
citrate d_er'rvaclsfranecntrax: aciddthe ambaoeteaderichsl frwdembomcaamdn thiecenantate
derivé¥ idm dHandHe U bat @gfﬁ.\ﬁ/@é%ﬁ efddt aSﬁBﬁ]bpﬁﬂa’% %’Clot r\ge glutamate

enzenesu honate rom nzensu oni c

de”VQCh@Oﬁbgﬂzlb’ﬁﬂ'@ arq, .th@@Iyq%ﬁemW@ﬂdrqn.gévcoﬂlﬁ@c& rﬁm&fmt@te derived
from ﬂﬁith&Qdf H%nn%léﬁié'”ftiérl@éd dronk NAakid Lalce tHermyRmhatds Qi@rlved from

malofih o i Thatn G ORE 6, Banrnaelic, s Al raifedestiphonate
derivete fiore dmbthemef sophonicaacid, thbengphthalomiee2-20Ipthenatedierived from
naphtf Fe{ﬂ@ -sgﬁpg{;gngc %ﬁg‘é’t?é&%&ﬁ%g glpiélb e%cﬁj?fog%ﬁ%gﬁl%nﬁ%gi Hwe salicylate
derlvedwéron‘asemwcmd vbe sorlatenderbied fﬁ@mdsorbl@eawdl theastearate derived
from gf%ra'n\éeéjcé rt‘Pl@ él?éc‘i%\té Iv%d ﬁ'{% it e f, C{ﬁgit‘éﬁpatérdﬁﬂved from

lic acid anesu erive rom
tartarm%gn@est@iwp@umomtq ﬁerlh%ﬂpﬁapéﬁ&e@eﬁul@lmata@d and the

like. SleJH 8@ rhapBefapheta by Rodediren v kncwi Bnd deecribed in the art.

pht h@' al e adc?cﬁsl Vgﬁjcﬁ ' 8&“ %%1 gl Ia(éldamw |cht h%asyal r%octylbe considered
pharmaceutically acceptable, may be useful in the preparation of salts useful as
intermediates in obtaining a 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of the
invention and its pharmaceutically acceptable acid addition salt.

Examples of pharmaceutically acceptable cationic salts of a 1,4-diaza-
bicyclo[3.2.2]nonyl oxadiazolyl derivative of the invention include, without limitation,
the sodium, the potassium, the calcium, the magnesium, the zinc, the aluminium, the
lithium, the choline, the lysine, and the ammonium salt, and the like, of a compound of
the invention containing an anionic group. Such cationic salts may be formed by

procedures well known and described in the art.
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25 derived fromsalicylic acid, the sorbate derived
fromsorbic acid, the stearate derived fromstearic
acid, the succinate derived fromsuccinic acid, the
tartrate derived fromtartaric acid, the

t ol uene- p- sul phonate derived from p-tol uene sul phonic

acid, and the like. Such salts rragldbe fornmed b&{_ ]
pr ochdditiesalexamplesvel RirTmacetiicabyaceentplleddition galts include,

W|thoat3lnﬂ&a§<§tﬂthésnd?¥ﬂi>d|&|r@ﬁ hic\MHdCHr g Yc a@ru étﬁt.ﬁ&ﬂ%btt@rsadh as the

hydro,gglgg@?eg u@rog rﬁ@acggguhl?rgge H?% éfa&él the phosphate the
sulphat#, ai thieng farndaté di thea- bcetatd,0[ 3ne. 2§1¢mm)té oxleli agsdorbate, the

benzétwe sg!;ft‘fdgl\é‘?e he} rbeen&%?egtnth%npﬁhgntatté, W@W@%ﬁ%hége%%onate, the

sa
enantetertlfecﬁtmarem | theaglteamats, etheaglycoiate,stiet ctdtea the maleate, the

malori'arté ctheZﬁenaéet@[%he? r%bﬂ%tﬁé gz ol rsiaep’mwabhaez Sfiphonate

e invention | ncl mtalon

der'V%d‘ih@rTPhthﬁ@tﬁott%%§|atlﬁ¥|at9neth8a$@'patﬂ thﬁeStﬁﬁbqtéelﬂtﬁnSUFﬁ'@ate the
tartra?e Nthe ttbl@eﬁekti’ﬂslmbblﬁhat*ehearhd ttl’teulm(et Iseichhebit®iemalyhBe formed by

si ne nmoni, um.s and the |like, of a
procegliasyia RBPw b SRR bR T 2t e o antontc or oup.
Suchl\/leMll gatiscokal 1,4- dmgza-b&:ybhn[&édZ]bgnyir@cm:ﬁtazcé}d dexivative of the
invenﬁ@@;’t’ﬁclgﬁgl&igilgrrh%tspsé r rraceu ch %%It:é)f taag?mpound of the
inventigidcon@inisgla earpasy QEQ%JP wi t hout | | mtation, the

non- froeCconet RIS iREhtRINARBI¢ 6n®% @aﬁ@'%ﬁN%n?aﬁhlhé compounds
uch as the ydrochl ori de, hxt; % Egom de

are a Ot?%ﬂt@mptﬁﬂé t?ér@h?@r‘%ﬁeémc? a6RBRIBR 8alts- rt':’ereé%ﬂr%a‘?%'um salts”
includenthef alkpredreium sitsaded aycloalkleorionnediss, ahbdehessyeldaikydalkyl-onium
Saltsthe 5 benzenesul phonate, the benzoate, the cinnamate,

‘the citrate, the enbonate, the enantate, the fumarate,
the glutamate, the glycolate, the lactate, the
Labeﬂ@él?%rﬁ P E shel onate, the nandel ate, the

t haneSu onat e, the napht hal ene-2-sul phonat e
dEhG\F&H“PQLIT@Spﬁt the HnventioRemay|he ysad dn thak |§b¢'|!ﬁﬁ er unlabelled

form. IRGh& tRRkl &f thféem%eﬁﬁd)rﬁ‘gﬁ@ IaBélilelc(it@rﬁ S4red hbB®ne or more atoms
an e | Ke

repladedl HEANAJoT a0 80 it ed S Ik A ST PeC areRd Tom the atomic

masst be mEks number usuadWst dursdl ins nature. The labelling will allow easy

- di nyI oxadi azol yl derivative
quanlﬁ?ﬁ\{%ggfegg %%gﬁorﬁﬁé‘]é dl kali metal salts, such as
t e Jabieliad samuoouﬁda afotimpoinmeniddn thay ibevesefubas diagnostic tools,
n 0 X [
e A R KMo B P Vel B} G R o il Lor in vivo
recepi® ig1agingd-so contenpl at ed as phar maceutical Iy

atrﬁenta@bll@d sedrhér oPredé qhveﬂuorperefmaw tos)ntauﬁelatdleatshene radio-

I |t
noctids 2 gRR5H BaRgIobriNe dFdenCpiies fia CoRpULALRS Bovhace. In the
contegbopibimidsenfion the iatliemidlide isrpyefbebhys selected freinr’H (deuterium), °H

bek| ed @ abel orm In the context of this
(mtIUanve(h';tl g;h tlh 'abgﬁ ?g If(_;orrpound has one or nore atons

r &pe adwaicel meathed don detecting e fahelied irarier of theapsesent invention
may Hé’@'éféct@d ol %ltfdnomﬁé’s‘?o@ﬁ%(?grﬁ?ﬁ? (PE: §ﬁ1 'ieJ'FiPl%ton Imaging

usu The | abel eas

oun In N
Compy{ie tuTt%éTtﬁ?%P'a)ét é%'?lg &1)of Magnglic o RSSE a”C%ﬁﬁ)@Ctroscopty (MRS),
Magnbﬂb@é@ﬁtaﬁ@ﬁﬂmagﬂﬁg VIR eandngentpusd meyalbe-rays domography (CAT),

andc EE%%C{SOII toeols radio tracers, or nonitoring agents

PRGBS 8t£5n05t| c net hods, and for in vivo
receptor imaging. The Iabelled i soner of the invention
preferably contains at |east one radio-
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nuclide as a label. Positron emtting radi onuclides
are all candidates for usage. In the 30 context of
this invention the radionuclide is preferably sel ected
from2H (deuteriunm), 3H (tritium, 13C, 14C, 1311
1251, 12315 and 18F. The physical method for
detectin% the | abelled isonmer of the present invention

Methadg af Predusing d.4-Pinzasbigyciel3-Edineny Oxadiage yp Rerivatives

( PETThe St addigz&pedyeb[8 mhaﬂymmbeﬂyrm%wéyof the invention

neti ¢ "Resonance ctros Eth th

may G e e e oS, To i Rlol YAthgRRs) 0. those
describadaiy the wkimghexanGiAds ., Thae dtartimdp nesterials Jott ther grotesses described
in th%ﬁ%?%ﬁﬁéql%@ﬁ&ﬁﬁ%@%@%ﬁﬁ %raﬁ%ybfecayf:ﬁlg%g"p%egél%%n% conventional
methadsifrainacaammiessiellyog @izbly elgipicaésxadi azol yl deri vati ve

of tﬂ%o‘ W%rhﬁﬁuﬁ@%f e |H(/§H@6r?9arl?}5e%‘(/§ﬁég‘?6‘%ho%her compound

net ho for em cal synthesis .g. those descri
of thejiRvemtionesiRg ﬁ@”éﬁ%\tl'ﬁﬂaéé“ethﬁgs starting materials for

the Ph@@ﬁﬁ@ﬁodiﬁﬁﬁdfbtﬁé eaclioh§ *IRCABSN tharBpl h{%\@ﬁ bénisolated by
may rea repare onven
conv el RRE o P Bl ESrieloi B | SERPTabr SRR saisifatin, chroma:
tographywsetone conpound of the invention can be converted to
anot her conpound of the invention using conventi onal

nmet hods. The end products of the reactions
BiologiealrAgtiditsher ei n may be isolated by tr) conventi onal

t eg?]ﬂ?élut | oﬁﬁt gﬂ\r/%?‘rtgdt??étlé Z&é\hﬁé‘d o Bfﬁéa ﬂdvﬁ’éar? Orﬁk::\ﬁlvlll%ands and
mOdU%{@rSp?ge @d?'c?t#ﬂ)%ﬁ??‘%fﬁogss V@Béb!'%@”@%aﬂaé“‘gﬁ“ﬂ@ {083 GFE Useful for the
treatmeme bof | digeastss ajlzdFESBrdﬁTdufaét@ﬁS t@}‘thbhehﬁllrmgldﬁir?c?pt]?rs and in

. receptor. i C I t are usefu or
partic) P ohSotltt' SR AIRE P AL SRt Bolindis of the
inventitio shaeragponoecepd micotingnacétylcpaling cudlraceptioe snbtypeisalectivity.

acet B 6161 IPhEGFAL BRI 1 RS SRR TNIRh may be

I nventi on nced ni cot’
USGbeB?éttb@ dregtmaet Qﬁdlﬁﬁéﬁﬁﬁ o' C@”Lﬂﬂltw?ea% Q!V@éw ﬁlst‘%NS malategdiseases,

PNS trBRitéd M@éd’gé%mdi@afs@'s remgtfédl a)téh@o&ﬁnﬁm@erésc@ﬁtréaﬁm endocrine
for t.hhe treatnen

d'sor%‘?r§ea§§§56$ ré'@ﬁ%ﬁ f‘? 6‘ﬁ§ ?ea?w ign o diseREes é?'é?eébto inflammation,
pain, darsk asiielraWbiSsyeiptdrad chuseals by, thei seradestioreloftaisliseo of chemical
substgﬁggg h muscl e contraction, endocrine disorders,
edses related to neuro-degeneration, diseases
r el alreal prefernefll embedimant thaicampanodsiof e pregens ymgsindios may be

usequﬁ%ﬁzﬁﬁje b?ﬁéattrlﬁgnf 9[5@\/@ ?r?rbroé Ie@ﬁ%ﬁﬁl of aClasgféi‘ﬁ% dlsordgr learning

t ances erre odi nent t conpaounds
deficibf mereonr 4QUdE PRJCAYSIURCHRE BEWiRsYNdrames Alzfieimers disease,

attent‘idrﬁ@bﬂ@ﬂtattd@mﬁh efdficypleradtivityi disdraer QADMDOgBuEétes syndrome,
psych03|s gepressmn rglpglar Disorder, mania, manic depression, schizophrenia,
cognitive or attention deficits related to schizophrenia, obsessive compulsive
disorders (OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia
and obesity, narcolepsy, nociception, AIDS-dementia, senile dementia, autism,
Parkinson’s disease, Huntington’s disease, Amyotrophic Lateral Sclerosis, anxiety,
non-OCD anxiety disorders, convulsive disorders, epilepsy, neurodegenerative
disorders, transient anoxia, induced neuro-degeneration, neuropathy, diabetic
neuropathy, periferic dyslexia, tardive dyskinesia, hyperkinesia, mild pain, moderate
or severe pain, pain of acute, chronic or recurrent character, pain caused by migraine,
postoperative pain, phantom limb pain, inflammatory pain, neuropathic pain, chronic
headache, central pain, pain related to diabetic neuropathy, to post therapeutic
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deficit, nmenory deficits and dysfunction, Down's

syndronme, Al zheiner's di sease, attention deficit,

attention deficit hyperactivity di sorder (ADHD),

Tourette's syndrone, psychosis, depression, Bipolar

Di sorder, mania, manic depre&sion, schizophrenia, 30

cognitive or attention deficits related to ]
neurai@ifi A5pier SsTighetadseeyey Bjwynpllishige ReisEHayBTasic( @aﬁgrome social
phoblﬁanéléeﬁhgOﬂﬁﬁréerseaéééwjo@bﬁ@rﬂﬁf SGaHSE Sy @R8] apre menstrual

and obesit : nar col eps noc
syndiRiTise. el PRas | & THERER | IOron AR, st s Syndrome,
mutisdi, seizgbetilldroatiangéelags airrs,&lamas Asryiobtho piuistld- adomt@lctions, angina

pectoﬁ%{}j{rgﬁ{a?urea %oﬂ&y dIQIQ'HB%:D a%'fmhgt %a%n?é) rarysr els\i/aé Qgperkinesia,

si've “di sorders neur odegemne
prema{ﬁuse)remcsnattonangr@ﬁl!e adtﬁ&GLdty,thDl@’é%hSIon inflammatory disorders,

inflanfHe&opy [ 5K gﬁétﬁeb&n a&ﬁé”r‘b%%(:@é! Cﬁiré@%%%eﬁ@é”ﬁﬁ%ﬁw‘ﬂ%atory bowel

peri Xl a, tar lve S I nesl a nesl a
diseap) Wogratie GRIEr ataémeas@w@qﬁawal SYAPIPTES CaHBeQ by termination

of usehioPnaddietive Qtuwstaﬁdeschﬂd@@tr@" md&ﬂln@ @@Hﬁaﬁﬂm@yproducts such as
ai n

tobacth?| il o Byt RerBli opSkding AaK noLRHIBR: (dreagiazggines and
benzadiare@ihefike Mrugsiand @kcabeld t o di abetic neuropathy, to

PoSt tger’gaféeméfgrreéﬁlﬁ?{)&h%rﬁ th8rco%ﬁ?cﬂﬁ{dsp81efh%' vehtién may be

I njur rauna one

usefubfafbtha tregtewpit, r@reuegb@rd@r @Ilewgég@@d@wmmad oGAnedgrate or severe

pain, Syé‘iﬂr %?feaCLRée dFl?8§|Er Bl reg}]df}@hfgiﬁ}aé%?tb? 'p‘éﬁrﬁad;aol.}é%s%y migraine,

al a,
POStOHﬁEE}tg’ﬁ] Pft"FH E %’E“i Bﬁ@&npamajl am@@to%ﬁfﬂw ﬁwé?@"%mm chronic

head#ehsg | eemipdit paigt | s, refditgd N Higiestico hieSrogteyatargst therapeutic
st.hmp, tardive dyskinesia,

| abo di arr hoea
”e“r%%/gegr On%%ffpzl‘erg'e%%?ufﬂlaryej acul ation, erectile
di f f incan eyen hycperpreﬁesnedrembodlmm@cym@bsodslef the invention may

be ué&“ "’l’BPBthI@r Fﬁﬁhé‘ntd SRUARH d&\‘;%ﬂew%ﬂéﬁcﬁa dlgHs%Q Sdisorders or

bowe ease, ulcera
condlB@m$ ﬁﬁ§00la‘ie§rwﬁ6§ﬂ10®h rmpwigmmmacgmtmu{%\c%é@owers angina

pectohgrgpf)matgfobn?galbgge Qfo{@’g‘fgf“ \ngiéeﬁﬂgzéaan%%%mwéy@m tardive
dyskighsa huperfians i, BrafafiS S datie b ared e LIRS

benzipda atidipinors pmfdlirbémldd)dimﬁ ?Jleae Icokrepatlindg sof tasdnvention may
ve usBifi 3Bl rapimant picBnlo R UBVBLBHLEH FpGHBRRLraHNE disorcer,
transientanexia; or ipdyoethneuro-degeindrationt i on of pain, nild or

nmodefag 2e%o§@§?éf@rr@&'e%bd@r‘n@n9fhe%iﬁ ourtd¥ §Nthe ifention may be
recurrent character al n caused raine,
useful for the treatment, preventlon or aIIeV|at|on of an inflammatory disorder,

inflammatory skin disorder, acne, rosacea, Chron’s disease, inflammatory bowel
disease, ulcerative colitis, or diarrhoea.

In a further preferred embodiment the compounds of the invention may be
useful for the treatment, prevention or alleviation of diabetic neuropathy,
schizophrenia, cognitive or attentional deficits related to schizophrenia, or depression.

Finally the compounds of the invention may be useful for the treatment of
withdrawal symptoms caused by termination of use of addictive substances. Such
addictive substances include nicotine containing products such as tobacco, opioids
such as heroin, cocaine and morphine, benzodiazepines, benzodiazepine-like drugs,
and alcohol. Withdrawal from addictive substances is in general a traumatic
experience characterised by anxiety and frustration, anger, anxiety, difficulties in
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15 postoperative pain, phantomlinb pain, inflammatory
pai n, neuropathic pain, chronic headache, centra

pain, pain related to diabetic neuropathy, to post

t herapeutic neuralgia, or to peripheral nerve injury.
In an even nore preferred erfbodi nent the conpounds of
the invention nmay be useful for the treatnent,

conceiieaiiagt reilespness clacaeasas beadirateaged '”@PQ%@@@P@GB‘P and weight
gain.condi tions associated with snooth nuscle contracti ons,

convul si.ve dj sorders na pect.or ture .
o bol T a0t Esa e R H s AT SarBiant o FuE T dbeprophylactics and
alleviidord o evittiyl edevarl esyineptomgpanik abstinencepaie wedl ursetreatment resulting in a

volungeir?%%ﬁlﬁéh%r& inf keeéfetﬁg A@chfv éu%léteL In a

nore preterre € conpounds of the _
i nvelt aoeithenpspectuded gbmpoundaeftthednyvarion pieevesd asrdiagnostic

agent®’ 4! RF %rﬁlfﬁcétlé}?%{n%dﬁg:%ﬂ%ﬁéﬂ XJZ HESHiIEGeceprs in various

transi ent anoxia, or induced neuro-degeneration.
tissugsn a yet nore preferred enbodi nent the conpounds of

the jtniendti pﬂes@ﬂ b@ntt@&ﬁ:flalﬂefdf Qlﬁatthafe dui l%@{@”ed‘ds;ge of the active

rev on ati an in or or
pharrfada L Adreried (1) By il the e b GRS LR 865kt 1000 mg
AP| pair stienys emotien plredemmad oofyfrdmv\ebmm $@as egbauit Catrigr API per day, most
prefeﬁ% otf'fﬁjm%rbo %brtgoﬂ?o 00 n@h,éléf h@?rdta?raéﬁéﬁc?%t however, upon

oun ven
the e&@@fmpdecﬂf adn@mtsttr@apﬁeme faymerewhicinit ds a@lmle@tqedothaamdlcatlon

consideRREHE sOSj %E:Pﬁﬁé B p iUl FOMBY IS8 Pwe P o ith ey %u@jfect involved, and
attenti onal cits.related to schi Zophreni a,

furthey dipe QE%f?E?rF‘CGFq pXReriance e RAYSicEn @ h‘éat?'ﬂ"\‘/%'?ﬁr? B‘th?éQG
be uBﬁﬂ;r‘reﬁ @onigutiridsesttte nhverttion $Hwly awaiblogyeataetisity in the sub-

micro§R S i PhII3 0B BT kR hiabGe? {EOIARCS

cont ai ni ng products such as tobacco, opioids such as

Pha"“%&e“ﬂca":@sm,ﬁgﬁ'ﬁﬁﬂsm phi ne, benzodi azepi nes,

benzo |aze{) e drugs, and al cohol. Wt hdrawal
f r omnad@nethele asnsst antbés inyenhorgermpwriea t feNflat Parmaceutical

compBXiiehs e%@ﬁp@l@ﬁfgacé eEHeSrSFeLh’thaﬂ!SJX'e*Plb)z‘,tl\?é‘daﬁ{dmﬁ rati@e 1,4-diaza-

trat )
bicycPpEE e Sl sSetiazbhh debirtret hRdr iR | ner casoq

appeWHile and-dizizaRsicgao[$.2.2Jnonyl oxadiakolyt dedvativet gixhe invention
for usgih SAGPRYmal B RPbSEabET e iR ke Msiorgayyidy s preferred
to intreddcaltke aolivecimgasdiael, lopdienalheiat therform ©f al physiplogicallypacceptable
salt, |H8{)gﬂéﬁﬁ§ceq}t|€bf‘é§rﬂﬁgsm8ﬁ @@etﬂér iR cﬁ‘%dtblchb}’@ adjnr\)/ants excipients,

er asgect he co

carriegs, Ruiters.ibignfomnafer %B%@C%oma@gﬁ §'EW%C%'§ﬁ{ §UX'E3"§FS

for fhesi %ﬁé’fbrrfadcaérhﬁdidlm%H ol iipaéhtsh Oprovidedt | phdrmaceutical
compos‘t: Hs %[)?nplrgm\éa’[ o#i c}laza Blcyclo[3 2.2]nonyl oxadiazolyl derivative of the
invention, or a pharmaceutically acceptable salt or derivative thereof, together with
one or more pharmaceutically acceptable carriers therefore, and, optionally, other
therapeutic and/or prophylactic ingredients, know and used in the art. The carrier(s)
must be “acceptable” in the sense of being compatible with the other ingredients of the
formulation and not harmful to the recipient thereof.

The pharmaceutical composition of the invention may be administered by
any convenient route, which suits the desired therapy. Preferred routes of
administration include oral administration, in particular in tablet, in capsule, in drage,
in powder, or in liquid form, and parenteral administration, in particular cutaneous,

subcutaneous, intramuscular, or intravenous injection. The pharmaceutical
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It is at present contenplated that a suitable dosage

of the active 10 pharmaceutical ingredient (APl) is

within the range of from about 0.1 to about 1000 ng

APl per day, nore preferred of from about 10 to about

500 ng APl per day, nmost prelerred of from about 30 to

about 100 ng APl per day, dependent, however, upon the
compegitien efollle BiveRtR a8t b%tm@fﬂ#faﬁhlée‘ﬂ dvnany, skilleghpersonsby use of

standafiMhidited & 86 cbﬁ@ehtﬁﬁia‘l? ﬁidh‘hﬁhlﬁé&%&@bﬁﬂte tbhﬁe%‘é@]r@étformulatlon

t | ht of t
Wherf rdesiiell COGO3B0RE BH8hIHndd pHbiPeRNehd sgng: (dnthe active

ingredient MymWamplwedor veterinarian in charge.

Pr ef o .

! BhAGRATRARIEREAS A VT A, B 2 Bhao ror
oral, regal, d@roﬁcblﬁd behsal putrpoadlodepiteD (IRMudmgbuecauehdasub-lingual),
transmsbéglﬁé‘lsorzﬁﬁren%rﬂglt(ﬂ?&lué’iﬁ@%‘taﬁ&ﬁs‘ Q¥B&GtaRBous, intramuscular,

rovides” novel pharnaceutica osi fions conpri’sing
|ntrap§r|qu@faé,pe|ggraggmqug,s eflrpté@@rtq,réalamgﬁr@{cegﬁbrghemtraocular infection or

mfus@n)%dﬂnﬂiiét%tﬁ-‘dfﬁ'd?[tﬁo@e A QQ'BMh @)Ktadleaﬂﬂadmlﬁ%ltﬂaﬁahlbyelnﬁélatlon or

insuftgtn 0058 peneiess 2ns) Bt 367! UNStERliany o5 by sustained
releasd shstemmsy er8uitabld oexasplasn dhesagiginedly iwdease systems include
semlpi"e(il :rbfée ﬁ{ag@céfg‘ of I%?Irlé g{)ﬂ}&{m&d@ Pm&@g@%g&m& thd fompound of
the I@\rﬁnt@ﬁalwlywhnrrﬁhrécer%rnmsofb% Iphﬁogrrbloaﬁgw@neldy asidept g19.efims or
microe8bduleéN @ pharmaceutical conposition toget he;J ¥Mth

iers u

one re adj uvan ients
ai | uLhe oT Aliaga SNES éjg? wan&aCBﬁé&ML@sumxfﬁ of thé’ invention,
togettaerxith ar c@srentional adjuvatn carriHref)Eﬁn@@htemdﬂhﬂierﬁe plkleed into the

form 8@9@%@88@“%% c%ﬁfpo% g)%ga%ﬁcg %Scaoé;%o% ofn§uch forms include
solidsp aadii iazpdrtitulde tablats, \ﬁﬁe@fcaphelesopowdenandrpellet ferms, and liquids,
in paﬂ%ﬁféggeﬁﬁ}ébbgaérl ﬁ(or?%ﬁﬁﬁ&@?%@lu?i@h& Qﬁ&ﬁaﬁsmtél?\‘rﬁ.gsuops elixirs, and
CapSld@%élB@@le@ 8‘@(%@?5 atl Her eradruse, @Hepowm%mﬁﬂr|r§ctabzaﬁevnlstratlon

and s‘té}ﬂé%’@@idb% aBRitiehs AbOpANEHkl Bisk nsu&ﬁlpmhﬁacémw %Bﬁhposmons
arri er,

and “i'”ht c?qgggéﬂgrgs 6*Fer88FHE‘yc%QFBB'E'é%I)C@”W’ltI?”@h@%?E'SP?S in conventional
propdrii@iss diitnbs withouhadtiniomal atiive cangbonat's arprindiples, & such unit

coso £ E Tk T 307 WA BICHIEERH, B0 e Trreion
commemueateMitftHneslutetr@letdlmlue@saga rahge &phe aPplbged.ed
rOUt‘?ﬁe Of 438'%&&'tﬁ&f@(f[B@anﬁkluQﬁ(aﬂfﬁolﬁdgbﬁbéﬂ\featdfoﬂwe present

particul ar in sul e
mventQ\,@gp beoadmwlsptpgﬁg g a W,lqlﬁ vg@@tyﬁ)g,oéﬁlt@}cbparenteral dosage forms. It

will brdBbicsk &) itleFse isRillear i Gk adrt qnbanﬁ@%uow@cmgag@%rms may
i.nt ramuscul ar or intrav eﬂﬁellbn ection
f

Compﬂﬁ%r izc it | Ve §oBmABEELt | t%“?%%t‘%oﬂ“%a‘ﬂ"%%“on or a
pharmaceuftizaliyaeckgigblersalisdfid tedppend ofi tHeyinveetiad. st andar d
Tt PGS AHpGhAy erbhaRGACARENN WSRRARSAPT | LB | % ! "Pa-diaza-

desired f'0 es r tion
bicyclatihgtZdaonyd @aﬂeamt@ﬁern@dlveemfeﬁ@e pfﬂseﬂﬁdn‘mtIQﬂe pharmaceutically

acceﬁthl'éeeéﬁ@i'sr@éh *P)% BIRLOY%BHd &Phéuﬂa@dﬂd $GHm preparatlons include
oslition I nvent| on be, t hose q?lw t al
a

OWdf?Eﬁ tablgfs. Fi‘"i‘otfélpsu@soﬁ@ﬁh%‘is SHBE $ION|G% RHAFISPEIS I%egranules A

solid arniel @dnrb@ driuceamord dubstanbes gihadh malyrAs6 der a8 diluents, flavouring
renteral élnc

agentbe el iial 1T i, shodiinb ity iy preservatives, table

dlsmtegltatlageagﬂmiss orranetmapasuleding matarater ebral , i ntraocul ar

i nj ect [ [

| ) S 4clgl, B Pk SARAIRHERY S8, Bfich 7P hre witn e
finelyjdiyded Iaétl‘f’%ﬁomlpﬁﬂﬁobll ng powders and liqui d aerosol

adm ni stration, or by sustained rel ease systens.

Sui t abl e exarrpl es of sustained rel ease systens include

sem perneabl e matrices of solid hydrophobic polyners

contalnlng the conpound of the |nvent|on mhich

Y I o o L
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15The 1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl

derivative of the invention, together with a

conventional adjuvant, carrier, or diluent, may thus

be placed into the form of phar maceut i cal conp05|t| ons

and unit dosages thereof. SU8h forns include solids,

and in particular tablets, filled capsul es, powder and

pel | & takleiss, thﬁnéCl'Ythﬁocﬂ%Poﬂqlﬂt igr fixed awtfadb@oggrﬂ@r having the
neced¥aiy Wtﬁﬁgl%aﬁgbw 'W@Em@lé%'ﬁéft@h% ard"ebRipaised in the shape and

| ixirs, and 20 capsules filled with the same, all fo

size q§siedyse, suppositories for rectal adnministration, and

st erThe pasw@e:reabhd mtbllelsi oreserbbly Eantin effrerin fige. orStarh to about

severﬁﬂi) P@%ﬁﬁ;@a'tﬁg acfi\%'%g Lo H\%@ﬁ @ﬁggténéar]rélggséggaﬁﬁa%ﬁggium carbonate,
magneswremeamw tgk:oysugar dastos@i phctin, dgxthioustaseldigelaliml tragacanth,
meth@&éndr@sec%ﬁﬁh‘ﬁ‘%%r@d Wéé[ﬁ?lb@lbtﬁése ale?ﬂw?5‘+ﬁ—{‘lt|r%t?munf'(é‘é(?é?aeﬁutter and

may contain a ective

the liket The tergr QEﬁF@rﬁ?t'% Solniiias i nclide, thedoimylaterf the active

omp@ﬂhﬁwmméplé@l@ﬂﬁ traakgiat il exeRr prowdlng a c%@tle in which the
eri.vatiyve

ey T, SRS Bl PR ST EL oA B s
assooratioretwythoit. 8mailarbndachesnaed dbzelugmsgeard oraieded. t Tablétls, powders,

capsHH@? |°|5)\1é °U§(ﬁe‘?st Qﬁ(?qoféﬂgimegaﬁ el []Qe@rats é(?ﬁ:;férnfs syitable for oral

osage nprrse,
ad”"@@WQMﬁbnt elther a conpound of t he |nvent|on or a 30

pharP&CSFHda‘?lﬁU yuﬁib%ﬁ@ﬁé@'@l&ﬁ'rﬁelﬂﬁ &0 RRUNSS af mb&@re of fatty

acid gl GAAGeL 0% oareR RUtEl dy ey %e%e%‘*a‘%&ﬁbie%‘g%va EBgpgnent i dispersed
homodeneuasly videadint & pyestimihgi ﬁl‘k@tm@ll’en MMWI péaktuye is then

pourelFREL AR St Po bR, BRaFRhaS bodbiard Bbrhyapsoiairy.

pi | I@pnmpmdnesswmtdheios vagipplo sidronistrafiomntiay be presented as
pesséjrle%g?érﬁ Bbgn%gegﬂt‘éﬁﬁs ﬁ%ao’sﬁefofo'a%é:BF "sb?ysC@tSthﬁlr?@“% 3bdition to

su S SO act
the agtjvgiparadigntayehtcarriers Qﬁo@ﬂei knawy) In {rart kmbe appropriate.

sus p@qdlmq)ré@arahéns biheR@ES soRtiBRSE! \é@gpé@aoné abhat emulsions, for

exampl WS b Wl L 7 i T e SRS M el Sarlsral injection

|uquud\/\|b11e@brat8)nsncah roex formeulsfedhas heldtions in diquedesl patyetkliglene glycol
Solu,uélqrrponent 10 In tablets, the active
onponent is mxed with the carrier having the

nece§bar1/4tdlazﬁ-b@ych¥b&& Alponyl exadiapdlyl devpalive @esotding to the

preseﬁ?ﬁﬁ@@ﬁtﬁfht Ifay u§h efo%ﬁla‘ié& fo?’eﬁérreﬁ?eralT%nﬂﬂ}%%ﬁén (e.g. by

S pre era y contain fromfive or
injectighe fAr exaseriefajup Beeian @TCQW{@UQ(‘:@I'M@SWI){]?@QHBE‘Y be presented in

unit dSek tiéfh en @ﬁiﬂdlﬁé&S pﬁéﬂ‘lll@fﬁ@yﬁﬁgém mé?%mmge |rtrfﬁ§16ﬁ?drtimmult| -dose
ecti.n ex

contafeiS R Bitfied WS liRe s TRE cdtipeafons G tkeysueh forms as
suspearesidresy yauhitiorisc elrl ethulssmnsam oily el aquepusaxehiclespand may contain

fOI'mL}Pé{tg gae%@ﬂg Ega? LégetsHJE&alﬁgl aﬁtQBlﬁQﬂpaH@nor 'ﬁ%persmg agents.
Alternagivplyuriiewnetivee igiedianat may bat ier pawdas fesmy iahtained by aseptic
|solatﬁ)rn°\6'f dét@ﬂeasél?cp%ﬂ By | DopMligaidMarold fALHNE PESHERition with a

or W thout carriers, is surrounded by a carrier,

Su'ta%lVéH'q% & Guslefile. RYEQgEnalree Walph Refare Usen | ar |y,

cachAFae@nwsbmang@;autam@ fon Aradesk ciﬂkﬁeepﬁepa@@wﬂﬁr@ssolvmg the
sSul es

activel FBFpof St QL e upmgr Syl ATGRY L B Uy StaBlising and

thlckmr@agen@ asigpesedories, a low nelting wax, such as a
m Xt BhGeSlis 58Lhehsions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
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15 acid glyceride or cocoa butter, is first nelted and
the active conponent is dispersed honbgeneously
therein, as by stirring. The nolten honogenous m xture
is then poured into convenlent si zed noul ds, all owed
to cool, and thereby to solildify.
Cpnp03|t|ons sui table for vagi nal adm nistration may
synthglic grEYeiedns aefaderdiuless, sp%mr@@rb@w&ﬁihylcg@ulsse or other well

knowR&8588ndih§ ety sprays cont aining in addition to 20
t he |ve|nred|e carriers as arekfn
t he g&f) ipglugle aﬂﬁrgﬂﬂ rg1 preparations, jitengded for conversion shortly

before luepao diguidnerimprepa@tisnk v anas adsisseaisorardychaitglid forms include

oS S50, S Sy 58 2 ALOBE Eoponent suc

preparatiprisd may peorapiism scalanants flavmrsatséablhsersoll@uffems driificial and
naturé’l%Wé’étén@%' M@p@?’éeﬁﬂ@ tﬂ|%@%r§%biﬂb’ ?%ﬁ\g and the like.

di aza- bi cyc non oxa FarD erivative
accoFﬂ" (DU a@ﬁ@”ﬁF"éH%tto |”FﬁléﬁlqeéW' Hodiagarbicyclo[3.2.2]nonyl
oxadib 26y batiestiveo bf pRE anvéttdn AdY bé Sfbfrﬁbla%d @e. @mtrh&nts creams or

otionb 7 44 B g EATRL B kBB eC R MO Eampie, be
formutatpd withsan pueebus bedily paseget) thenedditiorobliseitabié tsickening and/or
gellingraeiéﬁtguqrétidn‘soq_ﬁgcﬁé‘tf@l‘é@ﬁ%?eg‘mé\ﬁtﬂaéw %EQS gr qily base and will in
genergd as%)sp@ﬁtﬁlfb@@e @romﬂreoemulsﬁwn@msnt@ngtahﬂlsmg ﬁggnts dlspersmg
agent@%@ébé?wd{ h§LRS, trﬁ&@d’@g’aﬁéﬁ‘&abf‘cél%m’!b aeAts. agent s

such_as sus&nndl n bi 1 Tsing and/ or di Sper

agenteMPastt ﬁaﬁP&%’P'? théol%iE%| MIR§HHPR NN ﬁh? gwuth include

lozengevdemgriging tr@béalv@eaigém imaefhiotirés bbhes | wsually ssiceddd &nd acacia
h|||z iﬁn fr.om sol

or b 0 ion, for.
or traggafiy RN SRl B8 2GR, POl in ‘Bl inart pase such as
gelatipyarayglycérniree onstiernsetmfbaeacigeand srautbwashes campoising the active
ingrediihi %4 Suflefild isfieFan be prepared by di ssol ving
active con‘gonen I'n water and addi ng suitable _
col oPalians f P \EUSPENSIONELATS saméledndlr@ﬁhckt@nmﬁg nasal cavity by

conveaﬂi@maﬁ me%‘hsdﬁﬁ" ERfnple with a dropPRHESIBEE WRsHraY OTBe compositions
or. oral st/@ an be made by di spersing the

may tl“? H@V ‘%ﬂ Wl%’é@eaﬂftm BHBnt in water with viscous
mat eAdalinisisatidn ®’stheatypishtooy trattlmayrdisebe @chisved by means of an

acrospf TRyl i M@ B8uys HorkBlens.ie ipravigasl 10 2 pLsepiged pack
with agesui@ble propellant Auh iasc| adeblosefluasotarohor(FC) for example
dlchlcﬂbﬁm% rh 'mmﬁuéﬂfm&ﬂﬁﬁéréf berﬁ(fl%fétféﬂu%%é’chﬁne carbon

use d°f or m_ﬁg eparations for ofa
dIOXId&jmrmt@er%{ma@}e 9&Bichne pEIASE! MsHheorviekTiqily 3JsQ sontainRssurfactant

such 845G . oM desdofdrugThaypse dontrared uovycmomeudnhﬁ ARidtaRd valve.

co ent .such, preparati ri se col,ar

DRl atigels B SARE rofrRiePE gt bt intpwhed i e torm of a dry
powdsndet exangle alpswdesann of thehtarkpmardsin & slitdllé ippwagr base such as
Iactosaegegfaﬁ‘grg ?;s?allcﬂe o‘erlbﬁtlves SdJCh .as FIWdrB%rBBblmethyl cellulose and
polyvmybydroadgnpu(&/d?)o[@m/em]em)rytheamwd@zdr%rrlepwhl Jarm e gel in the

nasaleavWeThé‘Y)SWHbPBo%ﬁsﬁ%nfrﬁéﬁbeﬁr@gmﬁéd‘?rh 'ﬂlhﬂ%‘@fs% form for example
ans or 10 lotions, or as abﬁ}rans errral

in ca@ g$rehfarty Qle%PEaﬁ“rﬂ SRNAtIN oF bligiehpash sg‘,r@ W’Fﬁh Hieepowder may

be admmfsté:’r@dELiWﬂQQﬁs @faﬂhrhh/al@nﬂse with the addition of
sul t

e 1t hi ckeni ng, and/or Lin ent tions.
be. B iRt g dateegr s e 3G ARy act
includireq értednaslas cooguisdiomso tiee compouedewilll garferathg hageret small particle
size {%‘raé%elnhﬁlbngf a%erbtréer Bf%oﬁ‘héﬂofﬁg 89%&35 s&éf?%epghfé?e size may be
t hi ckeni ts, or colouring a
obtane;tjgymmqs. Wns'lml thatﬂl’b f@"o%&%lp'ﬁdéﬂ méﬁﬁﬁﬁ'ﬁag@m ation in
the nmouth include | ozenges conprising the active agent
in a flavoured base, usually sucrose and acacia or
tragacanth; pastilles conprising the active ingredient
|n an |nert base such ‘as gelatln and glycerlne or
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20Sol utions or suspensions are applied directly to the

nasal cavity by conventional neans, for exanple with a
dropper, pipette or spray. The conpositions nmay be

provided in single or nmulti-dose form

Administration to the respifdtory tract may al so be

achi eved by neans of an aerosol fornulation in which

t he Adtan, desiigd e goEMROSItIONS adapied (o Gvpresiaippdetelease of the

activ@ﬁ?kcﬁén%b?b@&ﬁbb?bﬂ? propel I ant such as a
ch Oﬁ'ﬁ{el orocar bon ( CFC
I

f | . .
i ch B AT ERP U HRERrtANSh e, BITaEbMN R Haiedogage forms. In
such dbah| dlhet pltevpafd_zlitimr ci@tshmdliavidedlribm Ld‘iitp)dotées ocllsntaiﬁimg appropriate
it . n a
I
prepadatien, nthe @okeger odbntaining disorate i guarditics oktprepdration, such as
packagtld'&: éegg,i ﬁé;{kﬁﬁéé’,ee{rﬁd b gé%ﬁ |'nV\§%Isr}%‘"\A§gP’SUFe§. A¥6, kfﬁ? unit dosage

rovi e formo for exa e a

PQ .
form pander arapsyie. takle FRSHGH N %?ang%i'&ssﬁi er BoviePeageappropriate
numbeHehaly of Brisesk paskagéedforaf.arch derivatives such as

LSRR TN TR o0 SBr R R Y RS Pavenous
administraticn aad abnii@wusyinfulien pewpeferredposiposdionsay be

Car R, LB S 85 Qe HOP SorRITHRIE . ERRLERIAH may be
foundyipithe latest edilige of Ramingtas Pharmaeeutioal Seipnees iMagtk Aublishing

Co., Ed¥18h SPA). I n conmpositi on i ntended for
admnistration to the respiratory tract, includin ) )
i nt réﬁE@Eﬁpe&’é‘ﬁﬁlﬁ%?hﬁ%‘é‘% dpe r%%ﬁ%&%'aaWﬁ“PUBEngasﬁY% ingredient,
whicH;amliara@@Ithe I@@h‘tp't@rge ori é’(ﬂwd‘iMr].eTlZI@émbéumf effh%c?redﬂf taxicity, e.g.
ons or,.less. Such a particle,size : .
D0 3 hgatsy heaRQeriia Bn Sty priphRcRbier eragedures in cel

cultures or @xpeeamieotal anirpals. The dose raliebetigeém grbrapeutic and toxic effects

) T , . el of _
is thegtgtﬂ.%\‘}fé'l eu}h%‘i’rﬁkgefgﬁ@@yﬁg ggg%sgy?ﬁh'é%tl[ﬁ_@a@ ot Phdlfhaceutical
compgpifipfd exhibitig lapge farapewitsindesep peg @feé%'[r9di n unit

b N (e adibmiSHeEcy, hdT of DBt e Rk, jysted to the age,

._.subdi,vi i it. doses i ni i
weighiu aRe; PPRLIGR OhdPgciTpatia)nBRiien eate” s Pelogagthe route of
admiristraticrandésage etk aget rpgiepatr, abndnthet hesuftadksiged, aﬂd the exact
opnt aini C [ : ation, such as

dosadif AU oF ol ABE LEMANALY He BlasRliBRE 7 e < or

anpolhesctual dosaghdepands doshg@atweransksevstity ot thesdisease being
treatdd@BinBlis i &le d%rcrét&%eé‘igtﬁe' Br&idian,%nd n Qﬁgié@%y titration of

appropriate nunber of any of these in packaged form )
the degagsteitbe qrarbieyar chksumsianses ofaidis Hiventignitgrpradyce the desired
thera;_bétgtid dsfdcer H@\Ivé@é/@nﬂg% aﬁms@hflyf @bht@ﬁ]p?latédCCtﬁbiF%ﬁﬁ]aceutical

i nf.usi on ar.e. pref grred, conpqsj tions. Fur.t her,.
compgRtip EbsitinBr EARSEPER Py taPERTL 0% M of active indiEdient per
indivicuar dosst, raefesablyenf foemfahod 1 to Eheut 408 shgedidsi nefefred of from

' S,..Ph ’ j ' : Publ i shi ng

abo“‘RFoqu Q%@{H o_OrS1r,n_gP f@@g@%@ E@thé‘ggéﬁ“g'gﬁ%?q@ ﬁ §Ct i ve dose

r ef efBe eotivhatgragienhmayfbeagdinirdstienes suprMOr sakerehdoses per day.
A satRIEOR) RIsBR dah® irf KERAPTHsRince8 gk IdtRsined RRIABSSMdE as low as 0.1

efficacy and toxicity, e, g, EDS0 and LD50, nmay be _
ua/kgdet @nri hiea/kgyp-8t EH%&PB%H’%HQ@E&‘P 85298 rfﬁ?&?c'@o({[ pagntiyconsidered
to becﬁjt)dutcm h:]g"/leg i9r ta@dpem% I’l'ﬁ@’k@p.@?%ﬂﬁ@ﬂeﬂt e_dTmﬁ]éQS@'erﬁibﬂnOabout 0.1
et wee er i.c an oxl ¢ effec i, S e
oo R D PRORREEY Snc i Ot ke 18 bPfi 10a makarday p.o.
LO50/ ED50. Phar naceuti cal 20 conpositions exhibiting
| arge therapeutic indexes are preferred.
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The dose adm ni stered nust of course be carefully

adjusted to the age, weight and condition of the

i ndi vidual being treated, as well as the route of

adm ni stration, dosage form and regi nen, and the

result desired and the exadd dosage should of course

be determ ned by the practitioner. 25The actual dosage
Methgdp afdhesaPYhe nature and severity of the disease

bei n@héreatcﬁﬂza@’bﬁi/clc%\ﬂ 2]hbﬁyl£)Bﬁaéiaiéryﬁtdém/a‘ﬂif/e§h@f the present
SI1 Cl an, n
invenfigl 56 B aie TG e e Pl aiseii dor 3fe fieament of a range of

ailmentsvienbiviny tlmolmemglm(xq/stﬁlhmctrdmsas wd;llltetsegaraﬁgélof difdrelets responsive
e, y contenpl ated that
to the élﬁe{)\rﬂracgfen r&%ﬁn&%’ﬁ%@gtl ons contai ni ng of from about
.1 trbaa]btjmr Bepecigthst irNaritivs proMides entmedod3for the treatment,
preve'nﬂghvdrdéi@wéi%eof Brcﬁgéés%bby aoﬁlsBLdHF‘ (ﬂbé’%ng Fo‘PI épglﬂvmg animal

preferred rom a 0 ny,
body, ai@"gﬁﬂg a®| luman, t"ﬂ”é?%p@ﬁ?@ietidﬁgfqﬁn% condltlon 'S regpensive to

modudtionV ef icReNiestyRNteddYorBE apdmvhicht afedlod fl:owimls@s administering to

such 89Vl o0 A Papbalochile A i A cRodnEiz “he Ty g gmount of 2

1,4-didza- oy dkef 3i2. 2jncagtioXadiaZdy dern/atl'v"he)fmmmvehtmmt of the

dosage,r S ViGO

oy 91 a p?(—?fgﬁ'eg efﬁ%&?ﬂﬁﬁt th® J]gégsg dis egei glh Egnﬁﬁ{?HtreI%Pes to the
centralrrqunfowst@ml gg/ kg to about 10 ng/ kg/ day i . v. , and

fr ?%gg%éfe%rﬁgigggsldap |r?bt?é’éﬂon]50ébd1‘gﬁ'}ﬁ)%t@§3éo%o%|ng 18 the invention
are thPSQ SiptgdA99Vvey cl of 3. 2. 2] nonyl oxadl azolyl derivatives

of tlﬁ?s it m@mfnt:dwn@érhpraltecaltwat\@n@bw Bosag®tamyeds a@ndithin 0.1 to
rerore er u

t f f
1000 SFIGERTS 4l R sttt T A fR Pifsetihe 2460 Thore preerred of
from aBOr angt0@fmiligremse daily esieprpdert Bst astdle uponi e exact mode of
admitl§FRR AT 44 Jn?tﬂ{swhlch adrﬂln£t43&dan?ﬁ@efndm%ﬁt tb@rd which the

Inve ntlon provi des
admingsiggiéart iigndigectad élw asubiectoinvevgds ethee bory aweighér elerthe subject

involv@d, an8q0ahér ®R Stefatehtd bRE SXpleBhcd@fthe pRESiEIBhNG \Rterinarian in
human, whi ch di'sease, disorder or condition is
charg€esponsi ve to nodul ation of cholinergic receptors, and
whi ch nethod conprises adm nistering to 10 such a
living ani mal body, i nClI‘:’gAQﬁb urran, i n need thereof
an effective anmount of a c'i' i aza- bi cycl o[ 3. 2. 2] nonyl
oxadi azol yl derivative of the invention. In

a pr‘?ﬁ@ﬁﬁ%tlﬁﬁh@%ﬁﬁé\‘ u§tpﬁe8“v§|ﬁf"?&eréﬂcé%dﬁ% foflowing examples,

condition relates e central nervous
whichate net itendeddo medn @ay Waydinitng inibessape ﬁﬁthﬁt'@\'ﬁe”t'on as claimed.
according to the invention 15 are those stated above.
E g LS at present contenplated that suitable dosage
xam[p?]aes are within 0.1 to 1000 milligramnms daily,
PreparatdryrExamyplé0 to 500 milligrans daily, and nore
Sgggﬁg; ?acgi];)néggrfqo%ﬂngo frg%eg]sxglk/tagrr@%@erﬂ?' loY’ intermediates were
perfoegaed WNger aitiogen &nst im amhywlﬁow salrenis. Magnegiuniselfate was used as
dryind %gbﬁﬁh‘ R WeNaipdoreibatrdshend Qordftvetd %ﬁ/éﬁé‘ra‘téd under reduced
ected, the subject i1nvolved, the body weight of the
pressgm)J ect involved, and further the pref erence and
experience of t he physi ci an or veterinarian in charge.

1,4-D%§é¥ﬁ:§%§)[§.§.2]nonane (Intermediate compound)
The title compound was prepared according to J. Med. Chem. 1993 36
2311-2320 (and according to the slightly modified method described below).




The invention is further illustrated wwth reference to
the foll owi ng exanples, which are not intended to be
inany way limting to the scope of the invention as
cl ai med. Exanple 1 30 Preparatory Exanple
All reactions involving air 14ensitive reagents or
|nterned|ates were perforned under nitrogen and in
eI, 3.2 10enaRe RSN VENCOINTOMNE ) \was used as
dr yi 116 tﬁ’@@BﬁJtlbﬁ df e4 \paZabicyRISTS h@ﬁaﬁmoﬁ@l(wetgs 113 mmol) in

absol, oS BBy e el DSy 14 ”°e3 B, sl Sias peced ise graon. The

mlxtufﬂlwalslreflexemfmCﬁJhdun&aanthmﬁalﬁﬂNew@rehdhgrdwn Jempexhture. To the
5 reacti%ﬁﬁkt%rg %\?’%gﬁg%% i‘ns gé %@ecgac{;%fag%? ?/\Véjélaé’déoo b{/ I?i?o&é, 9O ¥ture was
stirred far Oitabawi spditbed.fitepgchoffavie qlass Slewdibea solyenpwmsdgvaporated

and tﬁ@ rbgi%u%%éé 'o‘i’srhII@B Li's @W%ﬂ%h??ﬂg}%éaﬁtgg a%%%t@%a;b $- rﬁﬁﬁz to yield

1,4- d'@éab'%glofl?’s% 231'%]6)”@\/\% bedéﬁ"/q}@&ém'%r&ﬁ hyﬂﬁ%SQﬁpk@ U}aée”a|
was refluxed for 6 hours and then aIIovved to reach
e water (5

of w¥ e"f1 gké‘r%\?\%fa'n]aﬁsr hyalrbghﬁ)‘?id\ée rl%1 (z?pﬂ{rﬁé fd?ﬁ@ds%&]gwc acetate
(CHe,Q@OrM%bD) 8300;y6 mmolmwrg@.ﬁﬂedymeov[nytqrezwa@ﬁarr@d at 70°C for 1
hour GhY: theh B &5 G"@' Ofihé %%’ba*ﬂ&@ﬁ%%ﬁ’élﬁnéﬁﬁ%h% wakO filtered off

15 (wﬂh%mazabl VTS 7 vacy@ntgnwger]géll%@gd% ogérﬁ{a”e‘j' ate
3- quThe3-tdinnelidinbivel raxehk oE0dE ) APag addé8 durg 2i ole by small

portioﬁﬁot?))pr\gﬁgggegh ?’ouﬁr?gycgtpgy@%()éﬁgr OChl %{_&2189% églrd% gefgperature of the

solutionwluyingehe raddem Walaekelmt at 486°GwAftet additdn af all@Rirhertha solution
t
was é??r‘érd 1%?%0 rﬂfﬁ'ﬁ t L edéé’rp%%@ﬂ%ﬁtﬁﬁé&ﬁtﬁ@ﬁ ?%‘éféffécﬁ d bR%namelled

20 vessqﬂ ,a,ngcaliowe‘giat@dgapb rop ) tgngEeratugie of he RIcic mlxture was nepﬁ@llzed by
a sol&rﬁ%ﬂb&bégljﬁp@&b@ﬁbt@ 5060y th 900 \fﬁSofa/d@k@a) ddhsfdred into 2000 ml

sk IS s 800 anbef i Q@aﬁ@)& Ry BR300 m). The

combmddjbrgamlcj exiractst\nerer dded ivith sadiuke glilphiatel, 3B€. soérrevaporated

ont S48l AL TR 3L SO 57733 Rt tciams.
25 an eanatdllizationoof/ibesehtamed rixtaeeiiomot Aatioxane(?a0 ml) gave 15.8
g (40t5@/‘7’8f @uualgzaﬁitsg Eugbinadﬁaonar&]e SBI%%YIEQ%'I%@% &%?t%ls with mp.

Futi on o pot te (50
12\/13t@r) transferred into 2000 ni flask diluted with
300 mM of water and extracted wi th chl oroform(3 x 600
Meth The conbi ned organic extracts were dried with
e ggcﬁum sul phate, the solvent evaporated and the solid
30 4-(5-Bawofiug]dioxaeb-vlp[1i 14ixadmzod 2wl el g -8idz0-hiccIa3)2. Blnonhee

f—@cé'rn'eﬁm—ﬁre—ﬁ-oﬁuma I S Conith it 51 ?éffaiynlez?tzlzgnmo; BQSe 15.8 g
(40. Boymintura | af di 4-diszalicydpi.2.2Mansnen-(6-F¥hegasH0.4 mmol), 2-
benzd8! Aok ER5-I-BLK A ISUFBAY IS 1V8, b bxEBiazélkl (518 G, 4885 Rrfolf DMF (20
ml) and N,N-diisopropylethylamine (13.0 g, 100.8 mmol) was stirred at 100°C for 20
35 hours. Chromatography on silica gel with chloroform, 10% methanol and 1% aqueous
ammonia as solvent gave a crude product (7.9 g). Repeated chromatography on silica
gel with chloroform, 10% methanol and 1% aqueous ammonia as solvent gave the
product as an amorphous solid. Yield 4.4 g (29 %). The corresponding salt was
obtained by addition of a diethyl ether and methanol mixture (9:1) saturated with
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4- (5-Benzo[ 1, 3] di oxol-5-v1-11, 3, 41oxadi azol -2-yl1)-1, 4-
di aza- bi cycl o[ 3. 2. 21nonane fumaric acid salt
(Conmpound Al') A mxture of
1, 4- di azabi cycl o[ 3. 2. 2] nonafd@ (6.36 g, 50.4 nmml), 2-
benzo[ 1 3] di oxo0l-5-y1-5-benzyl sul fany1ll, 3, 4] oxadi azaol
fumaric @gg EB 8, praguel fﬁmgrgte qg{hwgg@equqst)allée@rom isopropanol. Yield from

free Babedbi sgoamp%c)et hglegl-ARMS 30 [M1+H]Q0.sBoWDI3N 5WMeB3 Da. Calc.
for 20 35 hours. Chromat ography on

31s. @HHEEDdagéjlteVl?t%rp@"ﬂl orof orm 10% net hanol and 1%

aqueous anmoni a as sol vent gave a crude product (7.9

4. 4Wa(szre‘f93rea_ %ceﬁq.ﬁg%ﬁqmetﬁbgmaﬂr WP% &Q&%.e;%i?@vz f]nonane

addi tion of anol m xture

and %Q@UM{S@'«SGWH%Q Tuiysiramenzai HldiodiesEpyl slli8 1exasiazale” LC-ESI-
HRMS &f [MWRi§+ ER6WY 328l 162160D4 T QAlcl 829161366IDa, el d. 7 piorm

free base3.2 g (61 % . LC ESI-HRMS of [I\/H—|]+ shows

315. 1463 Da. Calc. 315.145716 Da, dev. 1.9 ppm 5
MethédBS (2 3-Di hydro benzol |

V\as Beeaéb@cnmd@dammw 1&)1 walmﬁadNans ﬁd@ﬂd over 5 minutes time-period
to a %ﬂ&ttﬁléaéﬁfstﬁéﬁ‘zb[i{@d%xéis §4ﬁﬁ<ﬁdlazo|e2thuo| (25 g, 112.5 mmol),

| f 4] cl 6-
ety RIS (34 B B eeﬁgﬁwa&%&eS @E’eh./)shﬁﬁ'sr%é'z@oqa{@ure was
stirredat ré‘@th%n@é@atihﬁalﬁﬁ@ Peursd@quedus sbﬁmm hodidxideod 58 ml, 1 M) and
waterzgﬁgnzﬁ was HH88qd ||og\/g%]’%g§;{ﬁe5‘t%’r% SHid %Pa’ol@iﬁg% ROR88-2 a solid.
Yleld@zcﬁg(@4%118 1 mol) was added over 5 m nutes
time-period to a m xture of

5-benzo[ 1, 3] di oxol-5-y111, 3, 4] oxadi azol e-2-thiol (25
Methgd G12. 5 nmol ), 15 trietylanmine (22.8 g, 225 mol) and

5- Ber&*dnﬂemuoicﬂ@vlnﬂu:s IR diakbR-DaRARN (IBferickiate &ondsound)

S GRS AIPeRoat N R9h RO, (5454, qamol) was
addec tisl adniikalre @fpdtamsidr | Hydadide (15 ey, @8Gcmedol Zaisd nsasthat@d350 ml).
The n?&tuﬁ‘e%’éé Qt‘irre\@ %rcboggﬁir(?utgs (a%g/gm temperature. Carbon disulfide (38.7 g,
508 mmol) was added. The mixture was stirred at reflux for 20 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
aqgueous 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.

Method D
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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20 Method C
5- Benzof 1, 31di oxol-5-v1-11, 3, 41oxadi azol e-2-thi o
(I ntermedi at e conpound)
Benzo[ 1, 3] cl i oxol e- 5- carboxyllc acid hydrazide (45.8
g, 254 mol) was added to alfixture of potassium
hydroxi de (15.7 g, 280 mml) and net hanol (350 ni).
filtratipR @ngl saqiber perdiontaf spld materig( 16§ a) wasdsolptashby extraction of the
filtratd W’fﬁ%tﬁ&ltﬁ&tatgafdﬂQWe@I' SulfyirteandBvapEratidh. $i3d a8 %(99 %).
was added. The m xture was stirred at reflux for 2
hours, followed by another portion of carbon disulfide
Exampl@ 27 g, 167 mmol) and reflux for 4 h. Water (300 nil)
, t [ L.de and
i vieh8 FniRAfh, 80 o EBuREERGR e BRRARY B RHLBIAR 01,0
aci dinf thigl exanapldithg alfiniy mfr at kd-digzh-bicyclof3.2.2Joonlylt oxadiazolyl
; 3-nfdthal N p R tiat ed, r ;
derlvé’cNe oé \EGet hlﬁvgﬁﬁ’cwcl%)r Ef@lr&t( o) gij sJthﬁee cﬁ‘d @db‘%nﬁgjeceptors is
detergﬂg]qdo\m pﬁ)\%ﬁﬁdar%@ﬁﬁd’ WB@@Z@PF %f&ﬂﬁ&'& @SSd@%‘rr%@ym eg. WO
zooa@gvgosydra2|de (Internedi ate conpound) A m xture of

ot DEHES SR R ERPOACAES 283ty (NGarpRlalian of the test

substance waichainh&sitS therspécidiaysndimp ef ﬁli-lm%uagalfotoxin by 50%).

benz rat ed,
ol oo TESFLOHR SRR IP Shesitpy o abRGLBERRE 2
m xture of hydra2|ne nonohydr at e (154 4 g, 3.08 nol)
Tabledd tetrahydrofuran (250 m) at -25C followed by
—_stirring for 0.5 hours at -25C. Water (200 m) was
"““mﬁﬂﬂémsmﬂlBHﬁEa““QMHEﬁﬁm@ﬂﬂon. Solid material (35.0 Q)
was isolated by 16 filtration and another portion of
solid material (10[8.G) Was 15 ilé&?ﬁ By extraction of
the filtrate with atﬁ?%"%ﬁ%?%l B! | gwed by drying
and evaporation. Y] eld No.8 g (99uM). |[Exanple 2 5 In
vitro Inhibition o %xBungaloéﬁﬁype Bi nding in Rat
Brain I n *h S e—affinity of a
1, 4-di aza- bi cycl o[ 3. 2. 2]nony| oxadi azol yl derivative
of the invention for binding to arsubtype of nicotinic
receptors is determned in a standard assay carried
out essentially as described in e.g. WD 2006/ 087306.
10The test value is presented as an 160 (the
concentration of the test substance which inhibits the
speci fic binding of 3H a-bungarotoxin by 50% . The
result of this experinent is presented in Table 1
bel ow. Table 1 15 Inhibition of 3H a-Bungar ot oxi ne
Bi ndi ng

vorml
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Co Fleur' d 1Cso No. }AM Al <0.01 17 CLAIMS 1. A
1, 4-di aza-bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative
represented by Formula | 5 NN OAr(I)

17

CLAIMS

1. A 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative represented by
Formula |

N—N
(P o

or a pharmaceutically acceptable salt thereof, wherein

Ar represents a phenyl group, which phenyl is substituted with
methylenedioxy or ethylenedioxy.

2. The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazoly! derivative of claim 1, or a
pharmaceutically acceptable salt thereof, wherein Ar represents a phenyl group
substituted with methylenedioxy.

3. The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of claim 1, or a
pharmaceutically acceptable salt thereof, wherein Ar represents a phenyl group

substituted with ethylenedioxy.

4. The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of claim 1, which

is

4-(5-Benzo[1,3]dioxol-5-yI-[1,3 4]oxadiazol-2-yl)-1,4-diaza-bicyclo[3.2.2]-
nonane;

or a pharmaceutically acceptable salt thereof.

5. The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of claim 1, which
is

4-[5-(2,3-Dihydro-benzo[1,4]dioxin-6-yi)-[1,3,4]oxadiazol-2-yl}-1,4-diaza-
bicyclo[3.2.2]nonane;
or a pharmaceutically acceptable salt thereof.

6. The 1,4-diaza-bicyclo[3.2.2]nonyl oxadiazolyl derivative of claim 1, which

4-(5-Benzo[1,3]dioxol-5-yl-[1,3 4]oxadiazol-2-yl)-1,4-diaza-bicyclo[3.2.2]-
nonane fumaric acid salt.
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or a pharmaceutically acceptable salt thereof; wherein

10Ar represents a phenyl group, which phenyl is

substituted with nethyl enedi oxy or ethyl enedi oxy.

2. The 1, 4-di aza-bicycl o[ 3. 2.18 nonyl oxadi azol yl

derivative of claim1l1, or a pharmaceutically

acceptable salt thereof, wherein Ar represents a

phenyl group 15 substituted w th nethyl enedi oxy.

3. Thg. Ihé-tiargzdbr ¥@|bg{ 3. 2nclynoxutiagsgrdedwtive of claim 1, which

derivative of claim or a pharmaceutically

acceptable salt thereof, wherein Ar represents a

phenyl4- [@F(@Lﬁ}tﬁhmmuamtzeﬁl Ajdidxirethy)-Engdiasagiaz2-224]-il $-diaza-
za- bi cycl o[ 3. 2. 2] nonyl|

blcﬁ?(gg%zwpﬁﬁnégtr@\%g i]a\t/:fe&{%%l?cl aim1l, which 4-(5-Benzor

31cl|oxol 5-y1-[1, 3, 4] oxadi azol - 2 yl)-1

, 4-di %Z%bbﬁé{r%éﬂe%tlgalz]com sitRNPRBATFRG R laChdrkpeutically effective
acce tabl e salt thereof The

amQuni.Ji B 4. HoEzeripeciol3-ABI Vi em?é%h%ﬁflvaavwaﬁnwne of claims
1-70%orca %Hﬁr&mac@hg@éllybacce ptable adldltlon salt thereof, or a prod(;ug thereof,
ro-benzo i oxi n- adi
toodhT 4 1SRk A ) B Al ¥abd b oy
pharmaceutically acceptable salt thereof. 6. The
1, 4-di bi I
o Ilzsa;ar{n% 6%8 104 ; %132%&6?@8@ % {ﬁrg?k%{&hagﬁyf %@i\}la‘f%f of any one
of ct@mpoﬂab. &% oB- @hmmaqew%"ma@cap oo Salhomf@of for the
mahWBRBUré % & SHdrmacdftical composition/medicament for the treatment,

prevention or alleviation of a disease or a disorder or a condition of a mammal, includ-

is

ing a human, which disease, disorder or condition is responsive to modulation of
cholinergic receptors.

10. The use according to claim 9, wherein the disease, disorder or
condition is a cognitive disorder, learning deficit, memory deficits and dysfunction,
Down’s syndrome, Alzheimer’s disease, attention deficit, attention deficit hyperactivity
disorder (ADHD), Tourette’'s syndrome, psychosis, depression, Bipolar Disorder,
mania, manic depression, schizophrenia, cognitive or attention deficits related to
schizophrenia, obsessive compulsive disorders (OCD), panic disorders, eating
disorders such as anorexia nervosa, bulimia and obesity, narcolepsy, nociception,
AIDS-dementia, senile dementia, autism, Parkinson’s disease, Huntington's disease,
Amyotrophic Lateral Sclerosis, anxiety, non-OCD anxiety disorders, convulsive
disorders, epilepsy, neurodegenerative disorders, transient anoxia, induced neuro-
degeneration, neuropathy, diabetic neuropathy, peripheral dyslexia, tardive
dyskinesia, hyperkinesia, mild pain, moderate or severe pain, pain of acute, chronic or
recurrent character, pain caused by migraine, postoperative pain, phantom limb pain,
inflammatory pain, neuropathic pain, chronic headache, central pain, pain related to
diabetic neuropathy, to postherpetic 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,



7. The 1, 4-di aza-bicycl o{3. 2. 2] nonyl oxadi azol yl
derivative of claim1, which is

445- (2, 3-Di hydro-benzo[ 1l ,41]clioxin-6-yl1)-[1

, 3, 4] oxadi azol - 2-y1] -1, 4-di aZ& bi cycl o[ 3. 2. 2] nonane
fumaric acid salt. 8. A pharnmaceutica

conposi tion conprising a therapeutically effectjve
Crojpsurflisease héflenimaiosy abpwel cfisease. »joisalye coltis, diarrhoea, or

wﬁfﬁ%éh%ﬁgﬁhwonﬁ’@bawﬁd M té¥nifatorobPuSs oﬁbdmﬁvelsabst@ho@s including

armaceuti cal | cC abI addi tion.salt

niod} i g oradicts SRhaTe Faricchs oRhidE shigh (R, figroin *bocaine and
mormmaferrmeeuzbdaaébmeammatzloehampmeehkmdru@sl artlcohol.

9. Use of the 1, 4-diaza-bicyclo[3.2.2]nonyl

oxadi azolyl derivative of any one of clains 1-7, or a

phar maceutical | y-acceptabl e addition salt thereof, for

t he manufacture of a pharmaceutica

conposi tion/ medi canent for the treatnent, 15

prevention or alleviation of a disease or a disorder

or a condition of a manmal, including a human, which
di sease, disorder or condition is responsive to
nodul ati on of cholinergic receptors. 10.

The use according to claim9, wherein the disease,

di sorder or 20 condition is a cognitive disorder,

| earning deficit, nmenory deficits and dysfunction,
Down' s syndrone, Al zheinmer's disease, attention
deficit, attention deficit hyperactivity disorder
(ADHD), Tourette's syndrone, psychosis, depression,

Bi pol ar Di sorder, mania, manic depression,

schi zophrenia, cognitive or attention deficits related
to schi zophreni a, obsessive conpul sive disorders
(OCD), panic disorders, eating 25 disorders such as
anorexi a nervosa, bulim a and obesity, narcol epsy,
noci cepti on, AIDS-denentia, senile denentia, autism
Par ki nson' s di sease, Huntington's di sease, Anyotrophic
Lateral Sclerosis, anxiety, non-OCD anxi ety disorders,
convul sive di sorders, epilepsy, neurodegenerative

di sorders, transient anoxia, induced

neur odegener ati on, neuropat hy, diabetic neuropat hy,
peri pheral dyslexia, tardive 30 dyskinesia,

hyperki nesia, mld pain, noderate or severe pain, pain
of acute, chronic or recurrent character, pain caused
by m grai ne, postoperative pain, phantomlinb pain,

i nfl ammat ory pain, neuropathic pain, chronic headache,
central pain, pain related to diabetic neuropathy, to
post herpetic neuralgia, or to peripheral nerve injury,
bulima, post-traumatic syndrome, social phobia,

sl eepi ng di sorders, pseudodenentia, 35 Ganser's
syndrone, pre-nenstrual syndrone, |ate |uteal phase
syndrone, fibronyalgia, chronic fatigue syndrone,
mutism trichotillomania, jet-lag, arrhythm as, snooth
muscl e contractions, angina pectoris, premature

| abour, diarrhoea, asthma, tardive dyskinesia,
hyper ki nesi a, premature ejacul ation, erectile
difficulty, hypertension, inflammatory disorders,

i nfl ammatory skin di sorders, acne, rosacea, 19
Crohn's disease, inflamuatory bowel disease,
ulcerative colitis, diarrhoea, or wthdrawal synptons
caused by term nation of use of addictive substances,
i ncl udi ng ni cotine containing products such as

t obacco, opioids such as heroin, cocaine and norphi ne,
benzodi azepi nes and benzodi azepi ne-1i ke drugs, and

al cohol .



