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WD 2007/ 138038 PCT/ EP2007/ 055169 1 NOVEL

1, 4- DI AZA- Bl CYCL( 3. 2. 2] NONYL OXADI AZOLYL DERI VATI VES
w7/ 15deBR MEDI CAL USE 5 TECHNI CAL FI ELD Thi s peWEPL00D055169

relates to novel 1,4-diaza-bicyclo[3.2.2]nonyl

oxadi azol yl  deri vatives andl t he| r use in the

manuf act ur e offéhar maceut i cal 0si tions.

NV hdsDIRZATRIGYGLALS. %ﬁ]lﬂpél\flo E'A\ZEQL‘éthER%TWES

l'i gands at the ni CRNDTHEIRMEDISAL OJSE | ne receptors.
Due to their pharmacol ogical profile the conpounds of

the invention may be wuseful for the treatnent of
di seases or disorders as diverse as those related to

the cholinergic syst nervous system
(CNS), the peripheral ?EEF(/NAI&SM' @)Egpem (PNS), diseases

or disorders related to snoboth nuscle contracti on,

endO?@ls”ﬁwéﬁ ioH Sr%ﬁaﬁéé 8" ngb;éjloﬁdtﬁﬁﬁazadblé?ééﬁ% anonyl oxadlazolyl

di sorders re neur o- ade eneratlon
derivafivesr aed stheis| a%ednttbteu mawmﬁewreoﬁf Rharmacaieal composntlons The

compBLhdslreivie FWERtIOMBareaBsifd by E)é]echdllﬁeﬁjaaﬁ% sOfat the nicotinic
of chem cal substances. BACKGROU

acety@ﬁ&ﬁ@%ﬁ%@ @S0l i nergi c neurotransnitter,
acet Pueholtheiephavreadologisal ;bmﬁleomlecmimmmmtstof\tha invention may be

usefu &eﬁteolfre erttncﬂ‘r @i%%ﬁé%}ﬁ?td%o%eltsh% W{r%!e@ &Cdét‘eeltéféted to the

ol I ne ceptors nicotrnic
cholinehgici systeec obttbescemranmprvons system \(\féNIS)estlnebmermtecﬂal nervous

systanhg:‘ %‘?é’éds'ébcoratﬁ%r)dle@%lété% tbescrﬁ‘B tﬂrrﬁugé’l@d@tttr%ctlgﬁ endocrine

atlve over nicotinic acet 't ne recept or’s

diseaps OREISGHEFH. &@@Srﬂﬁwr%@ffief%relﬁte%weﬁa deagneratinn, diseases
or disdndersLieiated IBanfEMMATREA, Pairl, endloNEKEANENSyAptoree _bEsed by the

egt nent. of ne rel ated di sorders have
termlq%&%&}%etﬁé:hgweﬂe%@p%}% scarinic acetylcholine

recept or nodul at ors. 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?héfeénéldue %l}oéaﬁ]Hthﬁérgci’ﬁrrﬁé‘Gﬂpgaﬁgﬁtlt‘Fé}Qnééetggholme exert its
biologie Rt ata BYQ PR OR RO FRcoPIag SHodByeHaMesetyl Choline
Receg‘tof@(rdAGhRD)EH"ththeailtditirb@Aeét)g o:fr@hgé ®Rdoept@s(nAChR).

erli el C ericlen n

Gt Bb IR well oStORATER R mndaile Brsy MRUAEEEESH8IS dominate

quantiaivelp 2965 3nidetitici bestylthdlink aeabptoys linahkabein area important to

mem&‘grdn\ﬂaéd Sa%fd%u@ﬁ reé'@%qgllt g RES aPthd H%Igﬁ@%grbf?a ents for the

I aza-bi cyc
treatr@e@tdnpfarzt@mqry di éﬁt%ﬁlwge@f haye f?fr@@é‘n@” ithe Sipthesishal, euscarinic

acetyltPbliRe escdiRsCmolartordD 2007/ 138038 PCT/ EP211117 /115

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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2 SUMVARY OF THE | NVENTI ON The present invention is
devoted to the provision novel nodul ators of the
wokmoti3gosgL, whi ch nodul ators are useful for theCT/EP2007/055169
treatment of diseases or disorders 5 related to the
cholinergic receptors. Due td their pharmacol ogi cal
profile the conpounds of the invention nmay be useful

for the treat menSUMMAREQEEHEINVENTIQN, s as diverse

as those related to the cholinergic systemof the

cent nerv us s stem peri pher al ervaqu
Soot e s By SURER SeVaibu drIBe I PURITL Bord BauRrors of the
nicotimnswt/taclctcmbdaletcbrenareelméeﬂn|foe the testessdsobdiseases or disorders

relategigtéﬁéggﬁéhngp ela%gatogg di sorders related to

ene i'seases or disorders related to
i nf | Boede itheir phairmacalogical priofileativel cosypaursissofdhadrederisipn may be

usefut 'ft?r thteefrérél‘gr?érttoét GEcatiser Qiflsd?Bél@ 5§|d|\?ét§éta¥‘ﬂﬁ)%e Bited to the

ounds the 1 nvention may al so be usefu
ChO“ﬂﬁr@ﬁnéﬁt?@ ©bdhs 6@”tr%ﬂ?tV@P§nQY%9@ht(§N|Sd &%@u&ﬁfﬁohefm nervous

syste @ﬂ@ﬁtdle‘ed&%fmchisor@@% télat@@lrtbl $ibéth mosclercontré@tion, endocrine

disealéS §P¥orgd, RIS eyt aanal o)y 300, LOGK IRY0S, diseases

or disasgerst reﬂattedltn\neﬂammatmno\padesamnbwtlhdrawal symptoms caused by the

termlr?z%t%’g S%Icg‘f)@ﬁﬂli ﬁa‘l\%{@s&ﬂ%}éls oxadl azoI yl derivatives

pharﬁhe@@mmnldy cefdbepn\a@nt@nsmaw ala@rb@otﬂsefuhess gliagnzstic tools or
monitSfing HfeRELH §ar‘?ot&h§|%pho§tr @thth&% Céhdof‘h%‘é’rtlculér for in VIVO receptor
Substit ut ed hr%l egedl 0 :]) e 5 dbo|r<
imagipg ”%‘é’@ﬁﬂﬁg'ﬁ&@&d ey May ﬁt‘tSS B 2RGg §run abelled form

phar meies fltdt GalpecOREOBVEN BN préides ndiveld1 d-diaza-bicyclo[3.2.2]nonyl
eutically effe t|ve amount of the
PR gLF

L her
Oxad'T,Z(Slfy %}sz‘t'lg 8{@” 2] no yl ~oxadi azolyl derivatives

of the invention, /rra eutical |l y-acceptabl e

addi tion salt 25 re f rodr ug Qhereof,

together with at I east one phar néteut i c( I ly-acceptable

carrier or diluen a further aspect the invention

relates to the use of the 1, 4-diaza-

bi cyet apBammateidioally @)caelﬂ)tabtﬂ wlt tl*tal'etvfaWMeeinof t he

i NnVeRt i a e ;addi &l ;

sal tﬂt h?(?kg’ggénl?o@ E%ﬁg 5? Ur e %ﬁwlnégehgtuibga uted - with
methyienedianer etrylenasimeanent for t he treat nent ,

prevenits aiechd 3éép%‘(:t ahé CIﬁvéﬁtlo@h Ftcﬁﬁ’c?ése pﬂérrﬁacéﬂtﬁ:@l @®fMmpositions

dit
compgigga Sa tarpRanieiyeeabRuAm G 6f e ShAdaes bibyclols 2.21nony
oxadiapolyl é¢rivaives of tiod imvengor, orea pharmaceltivallyfdooaptaddpedtition salt

thereep%r'epiﬂl onh@'th@fe%\f' t% Hétt\buﬂf%t ?eastt o%%t c&gtlgal - acceptable

reven Iev |on dlseases i SOr
carrlemndiluerohs of a living ani mal body, i ncl udi ng a

In a further aspect the invention relates to the use of the 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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35 human, which di sorder, disease or condition is
responsi ve to nodul ati on of cholinergic receptors,
wovochsgued hod conprises the step of adm ni st erpCyEL®07/055169
such a living animal WO 2007/ 138038 PCT/ EP211117 /115
51 6 9 3 body in need therebf a therapeutically
effective anount of the 1,4-diaza- bicyclo[3.2.2] nonyl ]
body ojtadnad| yiergef i dattheepesticalhe eiedivei cdmounheef the 1,4-diaza-

bicyclof3 2ol okBGiazONP bR s df (RE IRRRANT 10 0ot ai) ad

I 1. i W |

doscPMsr iaiectn gt thexMypRion wilhe RppaiSThiasHeREREN GKliehin the art
from théNeHSWikd\dethildd Bescription andlesbpls?] nonyl Oxadi azol yl

Derivatives In a first aspect novel

1, 4-di aza- bi cycl o] 3. 2. 2] nonyl oxadi azol yl derivatives
10 are provPEBEAILED®ISCLOSURE OFff THEIINVENTIONony |
oxadi azolyl derivatives of the invention nay be
represent ed the general Formula | NNN NN p Ar (1)

[ : b : .
1’4'D!ﬁzaab'ﬁh(§!9{§c?eélﬂ%|l a&?ﬂéé‘b‘ﬁ’éﬁﬂ%'@&'l"ﬁst her eof ; wherein

Ar brIEhPé Qﬁ§3é§pe’i:rt] r@%ﬂyl,4-ﬁfafzalibicyhfld)[¢3m.ﬁliﬁil iyl o.kédiazoli/l derivatives
are Sﬁvﬁ%rgﬁﬁré\?grqlgﬁég@g&Tﬂé%XPﬁg e&xaydiaezrg)‘fﬂl %f(e¥i'va |\§es of the
inventiod ndhyalza rdpregehtefdhy2the|geneyal Faxadadzol yl deri vati ve

of the invention is a conpuag of Fornula I, or a

phar maceutical |y #Zccept abl/é 3@; t hereof, wherein Ar

represents a phefllyl \gr oup ptuted (W th

met hyl enedi oxy. I\a angf her nore preferred enbodi ment

the 1, 4-di aza-bi cycC 3.2.2]nonyl 20 oxadi azol yl

0 40 ot BRSSPSR A resens

phenyligseen.riviich pengkisraubsttuseed with mettjenesimetortaihelgnadiony.

te:] hyl|n92§g! RS bbfbfélrrt?sﬂi?" éémggﬂi?né?lftef tRer gﬁ,49d1|39€|1b@&10[3.2.2]n0nyl
oxadiaé(pely(l/é @rg@%zgg tc{{g){ﬁ%%wiepgﬂll]ir]gsngg cg)r%apolu%éo&/‘ Formula |, or a

pharraddutiBaiy cdcbeplatiloxsdlt Shgtedf,l whetbiox adi appbséhty| - ghdnyl group
S““@“%é%&'%%ﬂ%%%gé@nQgF?nz] dioxi n-6-yl)-[ 1, 3, 4] oxadi a
zol - Ip- phpther Amdre zaefepierly entj@limen] tbeahd:diera-hicyclo[3.2.2]nonyl

oraa BTSSR, |, e PARLEn ) oL EEERGODL et or o
pharnggcatitigatly yaccgetablat salk theraohe Whereint Asnrapsesents a phényl 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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4- (5-Benzo[ 1, 3] di oxol -5-yl -[1, 3, 4] oxadi azol -2-yl)-1, 4-
di aza- bicycl o[ 3.2.2]nonane fumaric acid salt; or

w2404 §$938- Di hydr o- benzo[ 1, 4] di oxi n-6-yl)-[ 1, 3pci/nrmdi/ess169
zol -2-yl]-1,4-diaza- 35 bicyclo[3.2.2] nonane fumaric
acid salt. WD 2007/ 138038 P/ EP211117 /115 51 6 9 4
Any conbi nation of two or nore of the enbodi nents o
deschnpE@MERation p§ twedisMeee &f thetemhodinenis siscgbed herein is

consit SRAANIESA ke sBYEE b tHe pr@@@hﬂﬁﬁ@ﬁﬁmal l'y Acceptable
Salts 5 The 1, 4-diaza-bicyclo[3.2.2] nonyl oxadi azolyl
derivative of the invention my be provided in any

Pharrhacenticailly Mk:epfabie Shisi nt ended admi ni strati on.

Sui t?lt?%e1 ]zlocf (}b !:inta Hgﬁg’iﬁg&a.a M ydeg"i'vaﬁve of the |nvent|on

physi of o 'ca or “prodru
may e previded ihany dopo suitable fcrtethenn@mtdedra rmoigirstion. @runtable forms

mcluo@?ﬁﬂﬁﬁ&é@dt%h%ﬁ écﬁﬁgéléﬂﬁ; gg'a(:bé?ﬁ‘ta%ﬂi &8t n&ﬁd‘gﬁ%- or prodrug

t'OXi C | norgani c
formsd?fdﬁﬂlcenﬁlﬂuﬂdé%f&h?|"B4$”§'8Fts such as the hydrochloride

deri Eﬁ@hFre%rrthamab@um@al|§cadceﬁta!@|ehydduﬂbh Oéﬁltéelnclude without
om C

imitaficiy {56 D4 Bic o R nd, FosBanls” aef] \AdiiforD et Such as the
hydropblocidieorderivadi dront hbypioabdrat eadidr ithed hiydcrbromadsp hderniveed  from

hydroﬁgc.ﬁrrqrc Bélgé%Hé W%t% 98 vé’oe‘f‘ronﬁ n‘?t?‘cs%'#]ffh'rﬁé @gf(%graté rbeerlved from

or mC
perchiqrignacsl, éhetpfw%ad@e delﬁléeécfmmt @htamhqmda@ldoﬁh%@@mhat@ derived

from §G!pﬂur|¥: %l%sgﬁg t?gﬁ%ﬁ?fér‘éégrfgc?{]ﬁmg@gﬁgél@ @rg)e;‘l%'g@?gié heerived from
acetiq ﬁ’&'de g\?z@&f)@at"}erdﬁ\‘?'&% frf(?%'ﬁ'\ BERRIGF cagldi Lgt ﬁ%coépﬁ‘i‘?aﬁﬁf'éed from
ascorbiy iackdl fth@nb?nlgmmunb[ph@ﬁetb (ﬂé\ﬁ/egCIftdrﬁt bed.@éms\(ﬁphdrg@namd the
ci e enbona ive enboni ¢ _aci
benzitdefiy B Fom' B RIRERE Iné Sibaldile BEED FRuT elifafie pcid. the
citrateldefived frormoaitiiciasidi theaemthonateedeglivadafraimee@dodieracigdthe enantate
derlvéc{ %rﬁ'éf%mlg ?&%dtq Al a?*a‘f&"deﬁ'f\/ﬁgdﬁ{) ﬁnﬁvérﬁ@@md thg glutamate

é olic aci e derive
de”VQCh offegletanBiccgiq \ibe dycokateedasiveddtar glstqwsc gichilag dactate derived

from GRticvaeldf H%nmélébféndén\?éd drork hﬂai@@@@loﬂttﬁedmbw@@e fde®ied from
mandel i ¢ aci d he net Ugaﬁséul phon

malorffa, SHihe (25 TR B e SPtveq IR el 5. U1 gheRanesulphonate
derivete fiorne dmbtheme salphbalceaeid?-thel pasithalenel2ksulgh@nate derived from

naphBiEe Ry faifiic, ER, the AHHAR: HEnPed Hroph iyl FREle saicylate
derivégd Goms saligydic asidl, the lrorisateaderiveddisoimvearbicf adeh theesieacate derived
from éfe'a?lic adie ﬁ%c&dﬁﬁe%rlv\é@dfr&h%ﬁ 8'5%?1& tR&! tdrtrdtBerived from

tartrate derive rom tartaric aci
tartaricAGidnbeoliansnensiirhonate detved G prielugssesupingle mcid, and the

like. SAfdhdsal@nday |b@ fohhé@ by%lébeétﬁrbts&vé‘{mhd%ﬂw bAd @edcited in the art.

d bed th t
bt G0N eI oaUifY < Hac Ritalian ek mitgichot ™ it o Gopsidered
pharn3fcquhiealncoeept=lé, ymaycbpt abdfal imele berepsedtidn iofi ddfis useful as
internp%cﬁQ% %'o%'?a@ nf%Htﬁ g chyé\?%? g@ifdﬂyf %}(Qéé%g!yg gg[i\)//?tive of the
inventien angtlﬁs\masmacﬁgtlcally acceptable acid addltlon 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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invention and its pharmaceutically acceptable acid
addition salt. Exanples of pharnaceutically acceptable

w@ 2do7as6088 sal ts of a 1, 4-diaza- bicycl o[ 3. 2. 2] PONEP2007/055169
oxadi azol yl derivative of the invention include,
without limtation, 35 the Zodium the potassium the
calcium_ the nmagnesium the zinc, the alum nium
| i t hidetiopakexappleseof @Wﬁé’”]%ﬁ@luﬁém|Yaﬂ@C€tHi@b|8n@ﬂﬂﬂ'Qﬂr§a|tS include,

W|tho§tal|r*n|tatii’cmJI thBendri-texic Mor rﬁ@'ﬁ?ﬂldﬂ@a‘hﬁc atideaddiN@NsbRS such as the

nydrogBlore e oforaPiRie: 3& WBieTenthen PeRLEr 1 hdsehate, the
sulphtitee attte. \@m24xe7// 1B8038ce@Té EP2d 115cankitd, 5thé Y9ascmrbate, the

.cal t.ahl
ven= Sl ghele W GRoR PR PREBHH oMY FEAEPLAR' Bmbonate, ne
enantate- thexfumanate.gtvel glusamats, gthei glysolate, athéi tactates dhe smaleate the
malor‘?‘éféh tﬁé HéﬁdeléYé” Qe ﬁ’l(attf’eﬁtest.tﬁ‘)‘?}1 oméjrﬂ.ﬂﬁtthéleﬁe -2-sulphonate

rae erchl grate

de"'V%Chl%‘ﬁaPEthaHt@ mﬁ ﬁét'@'atenéhﬁc@rﬁ?t@ theeStgatHar dhe syecinate, the

tartra@SCﬂfeba@laenéflﬁs@I h@ﬁét%ne@b{d phengke, Sukh BERE oakbe, behfbormed by
rat ih t[jnl’ﬁonate t he enant at e,

procefiyBE Rl knphh %ftdeéstqt ol yeol ate, the

| act blietal dadis ubbe‘anejlazmblcyn’ml[&QaZ]aonyllm(atﬁamtéyladajvative of the
. - t 18- 2- Sul
mvend&‘? gaénﬂﬁéﬂﬂ Pﬁlﬁgfsglts {lﬁc{l;n glrtlhgs%og{l‘gm seag Oﬁg‘fggﬁﬂ ,ound of the
mventm@cgn@mlag@ C&rh@XBSQtQ!»Imat e, the tartrate, the

t ol URNBERCHR IR §nvatdnl the bhl&% s%@%w&ﬁtéﬁhg%mpounds

rocedures we

are a[sﬁec%ﬂtgn%/pﬁgpg h@gn%qetglcally acceptabﬁa salts Sﬁreferred ‘onium salts”

includb, ﬂtedalﬁylaodnuwsdlts[ T cydloaryl-otivatsArylayld tHerdyemaikygalkyl-onium
salts.Of the invention include alkali netal salts, such as

the sodiumsalt of a conpound of the invention
containing a carboxy group. In the context of this

Labquéf?mlhgp uhBg "oniumsalts" of N-containing conpounds
so contenpl ated as pharnmaceutically

atbeproampeunds ok thepinvestipsdnay e wsed|ip sthem labellrsk of pwlabelled
form. ah ki @rrhté;mmhtssbnvbhﬁo@mé Pl @my&ur&ﬁhbs orNgr e atoms

repladikEby B SRS BRI RSIERS o7 AB5e S UGB T iTidrqm the atomic
mass| abemlasd numlueirabsméllgd fodird nin Inaturbe Tomntlekelling Wil sallow easy

i ' . I d h t
quanfi e B bR B S TR o ot om ¢ mase. of mase

nlih®dabelidd epempoundemftthe mveniien nays deovsefab asndiapeestic tools,
radio YRS Y of ngé[ﬂtgné éﬁf% T08rbEORlidd i élW Hgt%dsov‘ér?cﬁdr in vivo

quantitative on of sa d conp
recept%g]qgga;g conpounds of the invention may be useful as

dTrrenapélied issther of ﬁﬁéillﬁvérﬁtmbﬁefeﬁéblmntalhsrtﬁ l@g€Nbhe radio-
nuclideled 39PET Rty Sl dpdenceidSons =l F Aot enrage. n the
contept ef thissinvgntiamtias resliaiudlidass preferatdylselected from *H (deuterium), °H
(tritium), ©°C, ™*C, ™1, "1, ", and "°F.

The physical method for detecting the labelled isomer of the present invention
may be selected from Position Emission Tomography (PET), Single Photon Imaging
Computed Tomography (SPECT), Magnetic Resonance Spectroscopy (MRS),
Magnetic Resonance Imaging (MRI), and Computed Axial X-ray Tomography (CAT),
and combinations thereof.



10

15

20

25

30

35

nuclide as a label. Positron emtting radi onuclides
are all candidates for usage. In the 30 context of

wo bhios/13gosent i on the radi onuclide is preferabl yycEERDYBOS169
from2H (deuteriunm), 3H (tritium, 13C, 14C, 1311,
1251, 1231, and 18F. The phy&ical nethod for detectlng
the | abelled i sonmer of the present i nvention

Methads of Frgducing bakPiazabicyicialBeh2ingmd Qxadiazelyt P%rlvatlves
Si ngrRe PhqtdlﬁzéJﬂSRSﬂcRQB ZQJHBHMGQXJ&QEQIS/EM@{W&@P&C&?) the invention

may ,Qgscpﬁgg%rgﬁe Ogi%ﬂés? rya rlgfe O(%sn,égq é%jwe,@lpgl:va nﬁlg)els e.g. those
descr'Elmngrtlapmor((ﬁgTéxam;aed Tlogrbtantitg orstetifisfeothe pOcesses described

in th%?)?%é %&@IC&IE&I %\/ér&{%r[l%ag(llﬁ%@x l? ﬁ%@g o%lconventlonal

methcmairomtwemenmellylaval@nbﬁah@hwlﬂ o[ 3. 2. 2] nonyl
oxadA%?)girﬁJ bMﬁct] bY%@lEvéHlﬁorﬂ Eé( BE'%veH@M t@%nother compound

repare ventlona met or chem cal

of theé?\ﬁ?'l‘i@é] QSIng CQ”V?'FR@@ nfiBed$-bed in the working
exaﬂphﬁsedndTbﬁodi{oﬁé tdfftﬂemﬁa:a%tlb% %e‘st@ﬁbé@menrémcm@ebe isolated by
e 1N e present, a I catl ar.e
conveipRPL AR oS prBar BB BYrESRTent S RIISRRY a0t iogm chroma-

tograptonreec.ci al | y avai |l abl e chem cals. Al so one conpound of
the invention can be converted to another conpound of
the invention using conventional nethods. The end

Biologieal Agtivitk t he reactions described herein nmay be

i sol phedp Q%enflqm;@rméﬁﬂtlé Oﬂ@\}otéﬁcw'tﬂé‘eﬁrovﬁsl& r%/vel ligands and

xtraction, stal i sati istillation, chr
mod %@'isa%ghkﬁe V@F%t' %W%Wf&PE%lWOUA%'% ?9?@@3 fRe ’B‘P%%HS are useful for the
treatnhéh/teOggﬁﬁe%%si@roﬂsdgdaﬁt l‘rﬂal@ﬁo‘m sthen chohedrgld gé@@kﬁm ﬁrs and in
. a modul at or § ,of,.. t he e ors i C

particf{H thcERiIth et fodbplist (P st TRBIH S, gBflilings of the
inventén dhewas ponaunded ol ahding ae&talcladllme) i lreceptol subtygiecselectivity.

rece I d

oot DPEHS thélf BrafinadBbbivatbidfi t@i Brfbuistof the invention may be
useful fos the ﬁ@@ﬁpp@hogwgwﬁ%@@e@m as diverse @s CNS related diseases,

PNS g6Rted Gisddses, @Tséa@,eepﬁé}éteaum )él?r@ocﬂﬁ' gt Entrédifor, Oendocrine
phar macol o mpounds

disordets e HisBaRe gt (e RaberealonedRaaTheraIss (O inflammation,
pain, dirgkadtgirawak spaiptorasscaisedi berthe daniNdiorelofitalslise of chemical
substgbégflses’ PNS rel ated di seases, diseases related to
oth nuscle contracti on, endocrine disorders,
di selsapreferredeambodimant dhel egempouads of thelipsesanédnvention may be

usefur %raﬂ?éj tleithmBht a;g%@bh%h orpéiéirlatﬂi?gor"at laggﬁ‘ﬁ@% disorder, learning

np ons caused termnation o
defici hEeeay deifis: ARde YSTHBCG. aDgMaYSeISYBHr B diFhaImer R edisease.

attenm@ﬂmﬂ Satt@‘ntlbhGddﬂcﬁ&%@eraétm?ltcfl%\'dé?yADH D )u Teldttd’ 9yndrome,
or a eviatl.on

he treat nent Ijﬁel rté h
PSYCW?&@% {FRIESHPL RN 'QPFH% MEYUP; %mcn%%nf?f;s'aef Sehiggphrenia,
cognitivel dy saiterctiaro ndefiadan'relasguh dico nschiZdphineniee r blsselistenseompulsive

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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attention deficit, attention deficit hyperactivity
di sorder (ADHD), Tourette's syndrone, psychosis,
wolepressson, Bi pol ar Di sorder, mania, nmani c deprEEBI001955169
schi zophrenia, 30 cognitive or attention deficits
related to schizophreni a, obSessi ve conpul sive
di sorders (QOCD), panic disorders, eating disorders ]
neuraigigh O&Stoarﬁ)@f@hﬁ%ﬁ'n@@W@sHUUWuIbLI%a Host-BeEaty, syndrome, social

phoblﬁaré]@éﬁﬁgy dlé@@@ét@e%é%odéh@‘ﬁrtﬁen@ﬁhéé\' s S@Hdr@me pre-menstrual

a, Par nson di se Hunt.i
syndrgiaatats IfiAlt PRbse o OIREITE, Qi Jate’ syndrome,
mutismo ntricBBtilbomasity Jelu lagy d&rrwthmmwu:tmoum ahntmnleiecrmtractlons angina

pectoﬁg l)p“?'gﬁ%tur%elfé wd;l%ﬁﬁé% a%ﬁlrﬂ%;’%%g\oéo J%kﬂ{b%' ae nﬁwyperklnesm

uce énera
premaiﬁua@eﬂa@ulai@mopmq’mje pléfrlctlﬂtynbywéeereﬁwra inBamimatory disorders,

inflanfStohn&xirf dlibfeéfé"owc avosﬁbéﬁ RHrBn’s"BReLEL € mf%rmmatory bowel

severe paln, al n ronic or recurrent

diseagpaplgerative ‘fd%lﬁt'ﬁ indweappr wilidsawal SYWBEQVB?@?H??Q/@Y termination

of useaiof, atﬂmam@f@dbstﬁhd@@l ﬁnclluﬂfdgam’@dtmey d@ﬂtaﬁmng products such as
chroni ¢c___headache

neur opat hi ¢ pai n
tobackSy' HEHS: ST A SN ool patihy Mol g BotbehEodlazepines and
benzadiezgpeetike dMyL G 41886&18 PCT/ EP211117 /115 51 6 9 7

neur g 9'rﬁore{)Fréf&r@@rér%(?&lmerﬁqf]g ecoLn’(i}%dUﬁ&s {J’l“ HeMrfention may be

ost-trau
usefuliiardhedreatmesé.rénention oa Allewaen of peimdntier moderate or severe

pain, pﬁﬁn”%f'%éd%é' cﬁMﬁQrBFrErech%ﬁt'éﬂaﬁébteph%ﬁ] SOAUE@™By  migraine,

chronl fati ndrone,  nutis
posmp?f%'r‘(@tﬁ’ﬁ“ﬁoﬁﬁﬁm&m f1ET0. Pay, 9@%*“ FﬁWe&a'”sﬂ%'é‘ioﬁ’n}“m‘é&a@= chronic

head®hd, r@@ttra}npamarrmmareﬂiatpacwardu@betw @eatopathy,ab®yast therapeutic
ardi ve dyskinesia, hyperkinesia,

rrhoea
”e“rag‘? gn%'i t@r%ér ﬁll %Qrv%ﬁnjugr ectile difficulty,
hypeintanevem maraforefenedormbddiswnd éne comipofihdsnohither mvention may

be u§é‘f¥1’1 1At Stﬂédf‘r@%tmé&nepdre(@ﬁﬁ&r?aor NEPBtiSn dbis%"i‘%ses disorders or

i sease, ulcerative collt
conditpnRs aﬁg@caateglrwuh tqmqmuggjmﬁ@cagmﬁsé@qyylswe disorders, angina

pectohernwéaﬁatgfb Ribouse nvarkibied, | \Rarbihdsd, a%@lﬁma' nébuwbsvyg tardive
cotj ne l%ontal an%ﬁ f)roduct tsuch as?‘éﬁ %& ﬁt
dys“'%‘iﬁ'%a Rpparidpgsias PRIPgIULe € 10, R & erdfp AITeHIty-

benzipda astidl pinors pmfdrrebmb@hhampltmmmmdsgﬁ tharidvention may

be usBH TRl el feg)oFuSh f HEIRION T b P RERBIARR cisorcer.

transigneaeoenia oor indueed sele-degerdragann, nild or noderate or
Sevef, g@tar‘nB Péf@rr@& gﬂ%ﬁo@meﬁhfh%né&ngéuﬁc?scw t'h%r?ﬁventlon may be

char act cause raine pos operative
usefupHpn, thghyﬂa@ﬁgm ngrqyg,nﬁon, ﬁf@”ﬁmt@ny afh, mflammatory disorder,

inflanfIREAORPEEKT CaiBGicer. @bh@nlr@sa&%ad@ﬁhﬂwsc@i@éé@é Rflafmatory bowel
g g n.Lelated Ih a‘? élc neuropat hy, to post
iseapIGHEAiVE COHB AT t o peripheral nerve injury.

I'n aim afenhempefared entedimehbthierentnpbbeds ofee identidbn may be
useful Nfor “Qﬁ%”tﬂré’éhﬂ%evp?etv%ﬁﬁéw d‘roralfe@%tj(oheaéfm@%\betic neuropathy,

prevention or di s
Schlzq@wr@m@d|cpgmﬁlyea>§§<§1@|naoeal dgficits setetrchtnsehizephrenia, or depression.

cont ERgly ARS coFrﬁJb‘Uﬁ'd%' dfech@' |ﬁ9érﬁjtﬁfr§ma§‘/n!9é RBeRAFOPIHS treatment of
remat ure | abour, C?iv ul si.ons, |arrhoea ast hnma
S

withdeayyal spayptoms gayese lerpwaation R N@Pk?n@gﬂ'&t'v%r%&?ﬁws Such
addiciy@cubstdneds inclugeetitotirte dohfdisingtproducts 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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In a still nore preferred enbodi nent the conpounds of
the invention nmay be useful for the treatnent,
w@r@vesdoson or alleviation of a neurodegener at POUBEP2007/055169

di sorder, 25 transient anoxia, or induced

neur o- degeneration. In a yet8nore preferred enmbodi nent

t he conpounds of the invention may be useful for the ]
concantdinge festlespagentdasieasechheerfiratd and dfcrgased appetite and weight
gain.i nflammatory di sorder, inflammtory skin disorder,

acne, rosacea, C,hro s fdi sease nf | anmat ory bowel .
di se%@‘ S GPRIEKLt r%t”&ﬂh £P¥erSg e%}mﬁ’ﬁhe@é(.e”é%”q prophylactics and
allevifitiort bewithdedveal rsyehstoinsdame abstirencecapoelids wéatent resulting in a

volun t2) aﬂﬁln?%e{@%tﬂ% ofgf‘lgfa%ldlgt\)/r Uﬁgtér{ atment, prevention

evi at’i on of betic neur _SChI zophreni a, _
cognint anether aape@tmthemammelﬁde|thstheenmn=t@nt are used as diagnostic

agent%CI?e' gomrﬁ{éi ?den‘?ﬁlcgﬁcm S Ilgéﬁlﬂr{elo‘f ﬁl@@tlﬁ@%@%ﬁféﬁs Qh various

nvention may be usefu treatnment o
t'SSU%thdrawal synpt ons caused by termination of use of

addi gt IsV%tSpbééefﬁﬂC%nteﬁLbl@ted%h@td(ﬁ @mt‘é@IéSLdIféa@éCQﬁ the active

phamygiiae) Butetied ERD MBS R AT RN ARGE o P T 86t 1000 mg
AP| peerdaydiraaep prefsiret esfzfooinazlepitn®o [to kebodit U}), mgaAPl per day, most

prefeﬁ!a& %l?‘?\lom \é{bto'ag 56‘"@' atldif ”I]O?Jdm ChbY E)g? lc‘JB?t 88@&3;1%& hBwever, upon

experi ence charac

the emuréogle a}icachwuatrreapnoﬂwe fgein Waioh étiy, admlﬂlfSIQj‘@dt fhesindication
considEreW0iDQIbE3BARE i %’rtﬁpu?érltkybddlyl@e@%t%f%e Subject mvglved and

concentrating estl essness creased heart rate
furth‘%r Hes Qé%f@EP”c?ﬁp?é”tO[ %O%ﬂ?d“c\‘ﬁ/é?fdh? P éjﬁ'ﬂ?” PrVelRTiRanhinexitarge.
"1 r eRtgfeirEd dbm/p&)”Lmdtslrclﬁéthéﬁm_‘/entheM&jw Eg@ologlcal activity in the sub-
ti al | evi gt.i on, of withdra t ons
microBifR AN ki andh S il pRlad e ehRLT 19O YREL S
vol untary di m nished i ntake of the addictive

Pharrﬁﬁ@éhﬁ@&l‘%ob@ useghgr aspect, the conpounds of the

nvention a as di agnostic agents, e.g. for the
i dentni f peathesn asreat odhei s'@NBBhOfbf IPWISER ni ROVl c epftasmaceutical

compb@ﬂMﬁé' @aﬁ]pr%m@sL@Sthérbpe@u@mypre?réeme camoemp! af ethe 1,4-diaza-
actll

b'CyCIBEg?r?i'E%WI Oéﬁfj'ﬁzﬁgiagf"éﬁqve(%gh? Ip\ée@o(nhl n the range of
f r onv\dileud 104-dlidza-lEibyeld[31D2Thonyl ok&tiapelyl denvativeraf the invention

for us% ftl%%g@? n?%f éé %'a]rr@ﬁ%géfreé?%m) ﬁo@ﬁf&fégg%vwgcbogﬁo% it i nﬁ preferred

to intrAaucgéhe daijve igpedidehoptinnaklyierthedpon of ahghysiclegicaltywiacceptable

salt, |H I’I‘?ﬂl il ec‘ett{aléél‘ %Pégﬁgg@nii%@r;th@%%g%g‘r%r r‘n%r%gdjéﬁ/gnts excipients,
Carrlegﬁqd)qur?)é}'IHJpgtﬁ and{geotheHsusiamgny pbﬁ"ﬁ@ﬁ?'ﬁ'&@] @@f'“ar'es

i nvolnve@I peeterrdd fambbdmdnte ﬂhbeﬂﬁ{/@rﬁtfcm ap@v@@@erpmceutucm

compRSiighs SRR e o UL RS oG shediazabg fivgive of the

invention t e aspitarmmacauticellaacaaptabie salraradenhaatige, thiereof, tdgether with
one %R@r@e;{;ﬁé’?’ngacteﬁu@gﬂwac&g&ayfe cé’ﬂ?efréf%%fb&a' and, optionally, other
therapeutlc 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 dragé,
in powder, or in liquid form, and parenteral administration, in particular cutaneous,
subcutaneous, intramuscular, or intravenous injection. The pharmaceutical
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20 I n anot her aspect the invention provides novel
pharmaceutical conpositions conprising a
wo beragsesd i cal |y ef fective anmount of the 1, 4- dP@ZBP2007/055169
bi cycl o[ 3. 2. 2] nonyl oxadi azolyl derivative of the
i nvention. Wile a 1,4-diazabicycl o[ 3. 2. 2] nonyl
oxadi azol yl derivative of the invention for use in
comppaidipRf thgyinyentenicanske meanyfaciuied fyr anvrskillgd pefgon by use of

standﬁmmfeélgﬁkgdnst hihd bén@?}rgfdl?fail Réi:hn?cﬁletsoapbmb ﬁﬂt@ct@ thB®le8fbH Yermulation.
i
Whe %ﬁ"@%g?‘é‘ﬁpg?t'%%eﬁ%ﬁ%@@g §%I 9'Ve ﬁ“ﬁt% neleans & the active

ingredlenpmaytbeoempmgedher wi th one or nore adjuvants,

X! BhER SecurBal CLRIBoiHLT S e SRR omgd "k 5098 Niftable for

cust onary uxi Firaries. | refe _
oral, mwutrrr@m:hlat h@a$a1y@ntmonalprteplpabémph@mmm@caband sub-lingual),
S
trans@&?ﬁégl\éézgéﬁ Fie?él”%él@&n cutaneous, subcufaneous, intramuscular,

non oxadi azol g

intrapgfitqneal, QOtr?MQVéQHSE oﬁ”tr%@rt%t"qiham'ﬁ&étﬁhré | lIRiraRedas alpjqetion  or
|nfu3|§|ﬁ1 dmml@lféitidfﬁtdr\tﬁoé@ﬂf quf)rmtmbléefor\/ﬁﬁmlﬁn%ﬂ%tleh ByoihBalation or
rmaceutica acce e. carriers er

insufBB GGy CoPRUERS REIGBEHI Bebyt cF B bHFIck flcby sustained
releasmgsyestems; s, Suitable arsampexs | of t bestarrted Tltmeaser r sgstésls include
somigRieB, AAGER! Bl Ml Uhpie BBl BRI 11, Ehpouna of
the imegniion) wfachh@atr@zﬁsmr@au hendn et 26 srhaped artlcles e.g. films or
m,Cro@g ln@geutl cal conposition of the i nvention may be

adm ere n nveni ent ut e, ich.suits
ool Tha T ey bicsRIALE e Jon g pkad 8oL dRrivAura &F: s invention,
togethémlvlﬂld@ @tsradenadnalna@tw@ﬁtl earrigrNopdiltiértuhaily thosttabpleiced into the

form gﬂgﬁ &péﬁ?gl,cg dra % Wa?rﬁ’cgrynetrﬂo%é(sng{ﬁrg&. %Jc%rfgrms include

SO|IdS(;Lﬂﬂdﬂﬁ(nm'tlculaﬂmetsnéﬂﬂd capatuleanpewdeaandgrellet forms, and liquids,

ool IR0 A0 S RBRRES Gl Bnuions s nd

capsules filled ayith the samepall fanharal disgs é@!P@?SIH?ﬂEszQFIFB@@ adm|n|strat|on

and sR&IE GRjebabis SoRition§ tfenParchtert hedssaas Tpﬁ@ﬁ\ﬁﬁﬁéutﬂféﬂ“composmons

echni uefs agq%ptatetothe deswq[d ?) r& % Aventional

and “\Vtﬂé%sé‘ggu PEgS th P08 GHEPURRAFPRERIP NG NPretSh Renventona

propardrer seittobr Wti%loalctaldviel_onahgbm eompoaydbereminoples.. ard such unit

| C | X g | |

dosaqeh IRRE b, ilntif TBRG sufi8BR BfrebtVe, AN O tfEackfe ingredient
commganisunaiel with el iotendeidrddilydlasggeuenas tabe %mhioyecmgual ),

trangger gl dla QQJl%WIoJSQ ?ﬁ'bﬁyf %éldaf Ing! Hdfi®gtive of the present

cut aneous, amuscu
inventigh capdie qumwterqqﬂnr%w@ﬁmgnetyrqf,oggqu@ parenteral dosage forms. It

will tienbb%@fsew #hosd @kﬂl@@chﬂ Qlﬁeléhtetﬁbt QRe orbuownfgmb@a@;e forms may
ose orm suitab

dm ni s&r at i ﬁ (’
Compaa?n s fﬂ%t?ﬁwebfommeaﬁ. GHNBY & PITARMTY i ﬁhe invention or a
pharnnat[duhldalrggapmpmble saticbfla guingoaed of tHe mdpntiost r at i on,

0" DHosuiBLlRty " BhERREANREP oL ABLe HAMP! & Of 4-ciaza-

sust al ne tens 1NC em per nea
bicyclei. 2|2dre@mdf0>@@llawlyiy@ﬁar@4ﬁ’wau of B present d@mrzﬂqm, r@arm@ceutlcally

acceraPROLARiRE cd®e BHRS! isBlid d\‘"‘h&wd"@dlioc?&nﬁmdfe%rdu@ns include
orm of shaped artjcles, e.g. filns or mcrocalp es.
powders, tablets, pills, capsules, cachets, suppositories, and dispe S|ble granules. A
solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.
In powders, the carrier is a finely divided solid, which is in a mixture with the

finely divided active component.
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15 The 1, 4-di aza-bi cycl o[ 3. 2. 2] nonyl oxadi azol yl
derivative of the invention, together with a
wa@onvesdsonal adjuvant, carrier, or diluent, nEyr/EP2087/055169
be placed into the form of pharmaceuti cal
conpositions and unit dosagd8 thereof. Such forms
include solids, and in particular tablets, filled
capsi é%b|eﬁ§ov\t@6r aghive FEMRANETSr ifs MiXe W'%Jh@sca”ieﬁ having the

neceée%w bt ing c@%@i@){d% gLitams1e- @@B@ﬂbﬁsséﬂdibbﬁib?acted in the shape and

qu Eanm ons sions, elixirs, and 20 capsul es
size 4&SBAY with the same, all for oral use, suppositories

for Teetpdwdelsi andt tablétonpreferalystcentdie fronefiv@bdreten to about
seven%@ %&%&ﬂ fftﬁe a%ﬁ{ég %ﬁ{p%amlc’is%wt?gfr‘ermﬁﬂﬁer eoeTeH1t | ﬁgglum carbonate,

1ons a osage
magnesivpt isteargisnislet isugat, Iaat@sedpenmrs cﬂextﬂrco,nstemh @elatm tragacanth,

meth)ﬂéé]ﬁ’.ﬂ’éée QRRliuichdX lﬂéthﬁ%éﬂulé@é"é IdWﬁﬂel@&Ss , gocoa butter, and

ounds or pringi such unit

the "'l’*%tn?@%ﬁ?'iﬂ‘ anﬁ‘Rﬂ@h@rﬂ als| Btedestiq Jrclyte dhe f@'fm*t"ﬁﬁon of the active
omp@ghd welth rRgvcagseating &Eammsumw p'ivbmlahrtghe capandad which the

activé, SymlipSEL BIELET Bae Sty i< SREevIS! by aceamionarijen s thus i
assodidtidrnevitpr ibs8imnilarlyn\oachetsnacdobengesnare #tobuct. i Tekdets, powders,

capsd’i‘ﬂe?l ply)é”b %/r?/ec’g%fsaﬁé Q{J%é*rgespééﬂgggﬁ%ld ?c% fat{ f‘(frh{gssg tdble for oral

admirigiratédi.-ng dosage forns may conprise, as the active

COoNPPHEPfopafin r@]pp%sﬁ@ﬁ@@“é‘%\ﬁfmélhﬁ 'Wé/)?rgdcﬁnaé)% Rixtde of fatty
y accept apl npoun

har ppceuti ca he
acid 5‘ %Pq 8h COLeR b;b'n“@bd?ufﬁét m@&ﬁﬁ@a&thecapt'v&ﬁ%m@pﬂ%tne dispersed

homo@enéb@elgl tﬁedelﬁzﬁas bycgmirmb?» The2lmelted mmgamsytmxture is then
the Ny

t f t
pouregihlo’ Sieidily sit) RO pub R 58, AP TRERETHGiHRu.

Sol |Gofmnou$1t;mnepammmenfor|mglualle a_dpumtra’sontmbyebe presented as
pessaglelsI ?amfigﬁ§uer‘;é§rrp gé"%e;ﬁ%%é g@%ﬁﬁ% gf 'rsﬁéarysggﬁwtgmi%in addition to
the aettyleengmrarﬁseb GaAmiieNs afagredinyvmin thesartita bepgropriate.

fl aveiqmmere.@eeﬂbﬁs ipeludli kbr&bRs, |s'd§beﬁ§6h§ and emulsions, for

cxam S A Pt peneas 9ol ST o Sia, e eateral mecton

liquid | prepavatens, camebe formatedsas doluedns iH wiqdedus gidlgkthylene glycol
SO|UtI§@I chis inamxture with the finely divided active
nponent. WO 2007/138038 PCT/EP211117 /115 51 6 9 10
I n tabe et 4;diarr-binyclol@ 2c2npoylenxadigzalyk derivitive teiggording to the

preseﬁ?riﬁ{'/%ﬁtldﬁa\fﬁé&g thps bé‘%ﬁrﬁﬁ?&té‘d bl‘odeéI’ﬂ%n%}IP o‘n¥ nls'ﬂ'a ation (e.g. by

l'e propor L1 ons_an act ed
injectigny forRxamil. oty injesiipsr ar %'W@Hﬁé@f§SMﬁ@ﬂdﬁﬁy be presented in

unit d@@é‘tf@ﬂnﬁl irh bﬁfbd‘dle@ pre-filled stﬁngb@Uémaﬁ vORMEA INfuSiBh GNh multi-dose
the activ ble carrjers are

contaffiest Yt AL 4S8 HTeSeVatig LS arfassilighs nity take, sych forms as
suspdrsidres esolyents, or elaxlsions, insbiy dn, agueloaisi vehitleagaadninhy contain

formunéat owleg(fer{téll gg@?:oéggép%?é inﬁxyﬁﬁéihgibgﬁlén%eqiseﬁerjsmﬁ agents.
AIternaﬂaweWartheu aelive dngrediendemay obe niel pawdendofr rabitainednby aseptic
isolatRh biestask! ¥8I(|jd ‘B?”B?WQpHWlEé‘tlcﬁP‘?%%cﬂuﬂld}g Rt &ithuth with a
swtablcgl vrelhl%rle %ré’ Vslterlleg p?rogenSlefee V\}art]er be?ore use

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavours, stabilising and
thickening agents, as desired.

Aqueous suspensions 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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10 active conponent, with or without carriers, is
surrounded by a carrier, which is thus in association
wowdolyisdo3s Si m | arly, cachets and | ozenges are powkpmenossico
Tabl ets, powders, capsules, piIIs, cachets, and
| ozenges can be used as sol ild forns suitable for oral
adm ni stration. For preparing suppositories, a lo
synthai¢ gUR. wasanssm@m&@elqum%mfcamwetmglcaw@se or other well

know8lsViSgéndiRg grgeﬁt:g:oa butter, is first melted and the
onogeneousl y there

actl ersed
LRl PRiRS St S0l TRl PR BN e ie fer fEonyeiaien shortly
befor@useed Ilqutddonnrprepamubnslfarem*alradhnisstraﬂlcbm\&fbﬁIaqu:d)ﬁirms include

SO|UtI8H§i ghﬁ;e‘?%rﬁ 5 o c! e‘iiﬁ I¥rongo'm°5‘dc}| (%1 tggl e cynponent such

ratd on may" be resent pess
prepwaﬂmgnay:rmpnsg@dorqmmt ﬂsvom@arﬁiabﬂlse@r aygfers, artificial and

naturSI Y& BhaS, dspRAHL, qE.akene?sO sbﬁﬁ).@%g Mgeht@%ﬁ&“tﬁé‘hke

such_carriérs as are€ _known in the art
appr b topical admjnisiafier s the eeidermiscihgdb 4sdpga-bigysio[3.2.2Inonyl
oxad@ﬂ&pﬁﬂéh@@tﬁxe @ﬂdh@ﬂhl‘l/ént@ﬂlsmafyobe fonaoRted a¢adiBtments, creams or

F
otionS bF b o PP RPEERR b feteh; QMg abS: srBAERE iy, Jor example, be
formulaiedwitt @l ageesos$ ot by base watjutbelsd ditbdry ef Syitane tigtlyedhg and/or

gellin@oela%tnit lrotfo%gl \yll? &Gz Mﬁ'@{ qﬁeaw%?yéllmbase and will in

iveé accord
genenah@dst COR amonph@@ rrtsvéefemmﬁlfmm@dageﬂts,pate@ﬂtsmgaagents dispersing

agent8d8l dieHdirg b@é‘nt@etrﬂcké?ﬁ(n éﬁt%t bPB@IoDﬁﬁ %’@@HP&J e bol us
Inje tion Or con ou usi on esen
in GRAMPOgHLESt él"ﬁ?nl? g‘?fpé?ﬂ"@%' 315’1"@”15 "PF'%@ h%,gggouth include
|ozenga§:<q:bmpaisd therécus/leoa:gm ih @ ﬂ_I?I;Uduredibsee @watllglsmmse and acacia
W t n a pre \ e CO .ONS A
or trafgint e 1lEs SOt NS ecVB, TRORe! TEEL L B8 suen as

gelatinranoi glycmn@qusuomseeand:aeacla,aamid nn_mptbwasbe@ Cpm_prlsmg the active
ingredi8AfH FSLRSHIBIRNKPAER @5 Suspencing, Staptlising

I spersi'ng agents. Alternatlvel%,éthe active )
[ ngr%@iuélﬁﬂs nely %pBHSIQBﬁdéfe fapniedopirarihe dobyhesegsal ccavity by

convénfii@hat hianaf f&it &xdrhgles@ith & @fod@érl yipehE | drzedra P Thé @@mpositions
for constl sui t abl e vehi cl e,

may tée erovgcf in %”glﬁﬁdﬁ%'h 4‘?5@ OWHt er before use. 35
AqueAdmlmgﬂraﬂomraﬁtrmmeprdateryf trecblmaly disebeachized by means of an

acros, IR it MG W Beb Ve ndEhlet  HRRAE i plefiised pack

with @ndsuitable keropetjasigesuch, ams aieshloe@ﬂuoch@'@og (CFC) for example
dlchlo?Hélﬂ%?drﬁé‘lﬁaﬁH' Erﬁmlcﬁ'oﬁ%ro‘hﬁﬂthéeoF@fbh‘i’@rof@%f’ja?Iu%Yoethane carbon

di spersin di Vi act | ve_ conponent
dIOX'dﬁatOéPthﬁrtW'Rﬂb&eﬁ -H%Q aeragol maycerraenigitlyralpo seniaty a surfactant

such 89Qa7d|thﬁﬁol31% st &P&Lélrﬂiiy /oélﬁ)nﬁ'blléd Dy prdvisiont bred hrfetered valve.

resi.ns

oo EAuS RISl BF| Attyestnag AR fis Feibe  prvided in the form of a dry
powdsy spreeximplezgpowveer Al of thectanpolirat i & slitablé pomder base such as

Iactos%r egférré“ %@5rgh 'He?l(}gﬁ\?eg od c?]orﬁ’ I@%&BX%}BMIWethgefc%ﬁlSlose and

prepara
polyvmwﬁyﬁwdea@|(&VP)le¢nwandﬁnthr fhﬂ mwd@mﬁn@er will form a gel in the

nasal cavity. The powder composition may be presented in unit dose form for example
in capsules or cartridges of, e.g., gelatin, or blister packs from which the powder may
be administered by means of an inhaler.

In compositions intended for administration to the respiratory tract,
including intranasal compositions, the compound will generally have a small particle
size for example of the order of 5 microns or less. Such a particle size may be
obtained by means known in the art, for example by micronization.
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5 sol utions, suspensions, and enulsions. In addition

to the active conponent such preparations may conprise
waoloonssoss, flavours, stabilisers, buffers, aredtf/iEeioat/ossieo

and natural sweeteners, dispersants, thickeners,

sol ubi li zi ng agents, and thd2l i ke. For topical

admnistration to the epiderms the ]

1, 4-Whera destge) spappsitionsnprapiedadh Live ygustRiped akglgase of the

act,veofquétﬁemrmgptblecgmp@yege fornul ated as oi ntnents,
creal or as a transfderma

& nt B hasacer bt sa et e R erathe i Bt Basagp foms. I
such vibtrh, ahe aprepavstiarr i©i subdidded vintdy urtite dadds t cantaiviing appropriate

i.table thig ' or. i QNS
auantffst 8! i, BSOSkl B A0 o b 8% packaged
prepangtian.i the qravkege adsi@iniogt disared® equantiiese ok mrepafaiong such as
packaRfEen det§t eidulsd, %cﬁ?&ﬂ&érs il AaRr & é}ﬁgoéﬁgnlﬁ%o the unit dosage

suspen ent s eni ng agents r col ourt %
form ‘é@rér*ﬂesa 013595 naRieti Gishes ok P@g? d‘ise{foﬁf #z¢an be the appropriate

numba€ BT ahyp bf ﬁtdtsﬁﬂnlpéckﬁ@emhh i nclude | ozenges
co e vour e
sunl 7o1elE of oSestiies Tobdral asffielraBéS ee 1BALE fpedntravenous
admlmstm@tlonsan@ cohenwamis mﬁJsmga&ljpmﬁerrem campasetldnsbase such
as  BEhAb! e &#xsam.gge&rfoﬁmﬂﬁ&m%nacagms@%n may be
| a8 in a

|ngred|en o
foundgu.thgﬂ)atgst e‘dftlpﬂ of &3e ) cas {Maggls Publishing

Co., BdRomApAj.ed directly to the nasal cawty by
Qr exanp a dro

conv i ‘onal me r . .
pi pegttéefﬁpeé*ﬁ'f% eﬁfﬁ%t"@oﬁﬁ%%lr?leeéﬁéo thﬁtya'B‘QBEF 8l pglive ingredient,
whicrﬁbn@llleratés it Tsynqlmsmsfdrrmndﬂ%ﬁ nTh?érépéuﬁm efﬂb:at:b%nd toxicity, e.g.

EDs RERUGR. Fal b aePhed fF il i eesiodieh brfcedles in cell

culturps ov iedpdrimental gnévalst iThedigsaoiatio Ii?et\maerm therapeutabaed toxic effects

is the%@ uBBlin MO 681e% és\éarﬂptﬂ%br%ﬂo(Lﬁg)Elj 'Pharmaceutical
%Sjl gc%rod‘;?%u ng

oro
Compt)ﬁm@ﬁﬁ 6P<blb|'t!§‘t9r lsrge Fanapedic '@ﬂ@ﬁ‘?%ﬁfﬁ etafemedor oet hane,

car bv@%\/dgjns@éﬁg@m.glbg%a msttséﬂ talse @@g:ag%'fpﬁy %@r&ﬁ@a to the age,
weighlabnd rParaligie. ot oRclidia Beige dsned aPseialy 3s the route of

administoaticii, otlosdgen foreh egiredl rgginven, Ahd etheatasultl desined, aahd vibe exact

cosa KBRS AARE o BRI 0 o

sui t db¢ achmhdesapasiepsnds oashe Inaturesand sevarish of Breadiséase being

er t
treate‘ili a'ny?% Wgﬁr} fﬁ’(fa ﬁﬁ%%é%ﬁ%ﬁ%ﬁrﬁeﬁ’c’ nﬁas) bhe! vaﬁ@d El‘)‘S}qltratlon of
the dpsagq &p thp|RATGHIAR SITGRIMSIANceRedr Wa%mveaﬁontty Sredce the desired

thera;@@mereffevﬁpqsom@ér TRy ideprisenayt @dnuemplauerd dRse pEraceutical

compyStighs FoRtiniger o BETLaERL D 1R RhORREE0 &Na sl Ehtivedparedient per

mdw@ﬁalb@mdrprefesdalelym:f fn@'mnaﬂarm ‘bfo abounh@0eang, hrost preferred of from
about‘31°{IJC’.Qéd)Lﬁt'1‘61 BP{ESu‘?é‘olé For drﬂQFﬁ L{?ﬂcftPéaltr%n{ o the

ranasal Con"pOSI tions,
t he Ebma@ummredlegtsﬁ@ydme 9dmﬂav%teae<é irpne paseveraédoses per day.

A sat%fﬁofﬁesﬁﬁ%' n @Ertéiﬁ%@f%bsoﬁe DLBREQRE aoﬂoéfg'%sas low as 0.1

|c e sjze ? obt ai ned by neans

Suc
Mg/kgl'ﬁ’ taﬁ‘g ﬁHQ KOrRP- ERaMpPE W'trﬁfé?%ﬁpiﬁg‘? 'geNs presently considered
to be24lblit 1BBORAPKFEY. BRAL100 My/kd .61 Peef@rred ranges are from about 0.1

ug/kg to about 10 mg/kg/day i.v., and from about 1 ug/kg to about 100 mg/kg/day p.o.
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12 When desired, conpositions adapted to give
sustai ned rel ease of the active ingredient may be
wedphaywss The pharnmaceutical preparations ar epCT/EP2007/055169
preferably in unit dosage fornms. In such form the
preparation i s subdivided i ABo unit doses contai ning
appropriate 5 quantities of the active conmponent. The
Methads of JdwekgBYf or m can be a packaged preparation, the

DaCk'ﬂSé—’ ﬁﬂfﬂlétéubl’tg/db[gq ﬂh@nﬂlu@&bdiak@ﬁyl Oderﬂfaﬁpéé abfi @b present

inven{is S el i SHEstin Gy &) eorEiR Useiy a0 ind fisaineahopa range of

allmeatscmpelwir@ chelbreegic dyafinadtioncds Welleaga rahgeldf disordets responsive
C Oft nunber of any of these in
to thep%dg age q%@?n%q(gﬁ%l%%?eets or capsules for oral
adni i enptharoaspert thegumdntioor providessenousthod for the treatment,
preveﬁﬂgh %rsélfe%fét% @Pg diQé‘ééé‘HP‘ésdllsBFdé?' (ﬂna Q:ro‘ﬁdﬂfo‘ﬁf &f 58Ring animal

mposi t1 ons. I's on ues for

bOdyf !ﬂCIIHﬂ'%@ i %nhlﬂﬁa”adYﬁ'ﬁh s@'?%ﬁ%ndﬁﬁfﬂeﬁeor f“élﬂﬁjdi'qrh i Hgsponsive to

modulaio®s bf %Hbﬁrhé? |<:0f'e r’egtafh@lt whighaheesd tdopddrisesl ede@sistering to
ast on,

K_Publ PA
Such%ﬂ/’ir&p@w?ﬂa&bﬁ Rid o FURLEE i Bekn MR g eflastiyg mount of a
1 ,4-diafzaeinctyolrcﬂBlm@]lw@dybmvtadmmﬂyloderanahk/e of #eegvenhBosynpt ons

EEBSIWQ 8}%%@8dg}ﬁ58@§+%déftgr%ﬁﬂs8%§% ofi"aqﬁdépéf gbﬁéﬁtloﬁ r&ates to the
Centl’@ih‘@'\@tﬁoﬂf@e@al procedures in cell cultures or

eXpe’Th@‘Hﬂé@\'re@nﬂn@mo%l indiGatiPSecdbhiIdBH WRRBrding to the invention
re%é) Htl c and toxic effects 1iIs the therapeutic
are thoﬁﬁ 8ARNANG- be expressed by the ratio LD5o/ ED5o.

Phar mﬁ@%tlfplr@@éné contaaplesd thansuitabhd Bosady rdrigedeare within 0.1 to
eutlc,.In

1000 JRAGE LY. HiEtrEn i, e SRLfflorahly i Gand marg preferred of
from t30e tag&00 madligramsanidily.onependentofast beualindpondted exachgnode of
admlrzi]‘ét‘leéﬁcf"rpI 18 YR | whteh! h&%ﬁ%&@r% tl?ém'rﬂ)'l%éiroﬁt 'tgﬂrard which the

form and regi nmen

admlmﬁtéatma& digrrdege t@mcﬁutde@f invelitese e deder weight of the subject
involvicd® aRE dGithér PRSSrefetenddanadxpticAes @@m@sﬁfg@hén% Vei&rinarian in
nature and severity of the di sease bei ng eat ed, and
charges within the discretion of the physician, and may be

varied by titration of the dosage to the particular

ci rcunst ances of this i o produce the desired

t herapeutic effect. I—lovveq):lvg)rﬂMF‘l?'trEéls presently

cont enpl at ed that pharmaceutical conpositions

cont-gha 'u‘i\ﬂan%n i ﬁ%‘)iﬂhst@at%d BMt@?&HFer}%QOto”ﬁeofo I@\ﬁﬁﬁgvéxamples

i ngred] ent preferab
Wh'Cha?lf@ et '_’[‘thtSjGQBQl?@ 'E@Oy WRY lineRg B}t@ﬁé‘:@@% OBWef'%?ﬁt'Oﬁt?éﬁa'med
1 to about 10 ngy, are suitable for therapeutic
E treatnents. The active ingredient may be adm ni stered
xan‘,pﬁe ne or several doses per day. A satisfactory
PreparatariytExammplei n certain inst ances, be obtained at a

dos aﬂﬁ Pec‘acjttBW? aﬁ*ﬁ%l\}c‘i hg s'en)értlv@n‘fjeé%&% k%r Pirfernl&fiates  were

upper Iim range
perforgaes uader‘ealt@sencarwbmamimdrqos ﬁglrvlagts Magrmwm@ulf&ge/wgs used as

dryind a8enPirefher WekkupARdRedared 4hPRbRRAK werd evaporated under reduced

pressure.

1,4-Diazabicyclo[3.2.2]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).
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g/ kg to about 10 ng/kg/day i.v., and from about 1 g/kg
to about 100 ng/ kg/ day p.o. WO 2007/138038
woe/Ed3sL117 /115 51 6 9 13 Methods of ThereEyE#1167/055169
1, 4-di aza- bi cycl of 3. 2. 2]nony| oxadi azol yl derivatives
of the present invention arlé valuable nicotinic, and
therefore useful for the treatnent of a range of
: Atarmesliaie CompouUNEdt i on as wel | as

ar amerrré%fsomuggrdiarwr&%twwo{s 2e%]pbﬁﬁglﬂse%@@m 98 £f113 mmol) in
u I NV |
abso'ﬁ@ocgloaege A0l LTRSS g3 enol) St BHeR ity argon. The

mixtued Wwegiraflied fdr Gahdunsseawetrmn alldimed)mieasacrbf rapne terdperatare. To the
reactig:r: n‘fﬁx dr¥ 'W}QSg{B dlgﬂ?lin 18 ?rqnoé op&&ln%‘i "KL Sy gr%,‘fﬁe mixture was

] ease, or co ron I"'s responsi
stirredrdoiud & howr and ¢hen ifitered offrdaeglass §lteantheraplyrnhimasoevaporated

and t@é’ﬁ@él‘dﬁ@%é@@lﬁill@ﬁ%él L%é@h?%:‘i)?aﬁathévdt%°@‘¥m|mbar) to yield

I nc I'n_nee hereof an effectiv
1.4- d'ﬁﬁﬁ%‘ﬁvdeﬁ & 2]r10rzgrm @Zal Bi €96 EFotour|assareseRpia steial.
derivative of the invention. In a preferred
di sorde[r or con' tion rel ates
e e et red nmedi cal
[ nd| Eatth«aBelutlontcefrﬁmamedlldmom ¢hiyd gppdhdorides(45ny;e2it 8 mlmol) in 90 ml

o OB TR SUGINDe 810 YRR cong, o s
(CH:@OOHaH0068 6610 gnaehs wese lagide rmeermaﬁw;e was tsarrsdcat 70°C for 1

hour @nH' Errga{rf‘:ig;)@@' key 90@%@@;&3@&%@ Eﬁ@géal‘;ne ers%’t%hﬁp wd filtered off
(W'th‘?é%{\ﬁs hipge "'eofgi*ﬁ ‘(ﬁ‘"é’PrtStwga Of(gﬂrﬁ MBI ch

adm ThetBgemuclidirohadxiati @0.0 gavas waded d lthZQ hours by small

portiof o haRleso 13at mEflBsohe RO BT i Ripeture o the

solutipn efugingribe reacticaxpeasikept at 480t GeApdyaddiian odall oxime the solution

was SESBIGFID AR, o 1 8o NBLESro ol Morb AL chamel
vessed gafAllowed ighiegrh apemniempaiaksiele ihe gciséc nﬁxtgfg,v\@@yweutrallzed by

a solutio f maéguhh@arbeﬁae @o gﬁw Boamtdfqnates) ¢lafEebd into 2000 ml

nask, O b 300 eCREREISL i CBREB i, SISISTS (3 GOPemD. The

combjyesd§ orgamit emﬂactsnwenreogaed avith sodianhgdiphase, sthevasivent evaporated
|
and W) SRAT et iR Sr 635 S Sl 4L B AT B o tectams.
r eduCeystalpzaipueiethe3dsptained mixture from 1,4-dioxane (220 ml) gave 15.8
g (40.5%) of 1,4-diazabicyclo[3.2.2]nonan-3-one as colourless large crystals with mp.
211-212°C.

Method A
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 (Compound A1)

A mixture of 1,4-diazabicyclo[3.2.2]nonane (6.36 g, 50.4 mmol), 2-
benzo[1,3]dioxol-5-yl-5-benzylsulfanyl-[1,3,4]oxadiazole (15.0 g, 48.0 mmol), DMF (20
ml) and N,N-diisopropylethylamine (13.0 g, 100.8 mmol) was stirred at 100°C for 20
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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1, 4- Di azabi cvcl o[ 3. 2. 21nonane (I nternedi ate conpound)
The title conpound was prepared according to J. Med.
wEhem3sh®93 36 2311-2320 (and accordi ng to theCT/EP2007/055169
slightly nodified nethod described below). WD
2007/ 138038 PCT/EP211117 /138 51 6 9 14
1, 4-Di azabi cvcl o] 3. 2. 21nonane (I nternedi ate conpo
fumarieagife T8 RiOHH fgmarate- S(ﬁ"a\ﬂa%FWW@['%GC?f"QPh@ﬁQFPQ?-F@heY'e'd from

free b45¢820; J(M %PI LCLES|-ARMS UbE d[m@r]an%hbmo 316)1463 Da. Calc.
h}rs? 5&3@ 130 mol ) was added under argon. The

315 18P ¢4 &PRXed for 6 hours and then allowed to
reach roomterrperature To the 5 reaction mxture

a%tﬁfé 84 é&%rdlﬁé'tgqﬂ W@ﬁi ﬂ' ﬁ‘ér‘nI : Qddléﬁz?ﬂgeyclo[B 2.2]nonane

and 2_[b@naylggl&@nﬁ{)ﬁ?(r?g{a@?@dz?mgﬁg ﬂ]ijloxin @ yl)rgg/@ 4laxadiazole. LC-ESI-

HRMS @f QUK H$s Shbw g 1329criccDaBC 8lcl 829.184366 Da, dev. 0.7 ppm.
1, 4- Di azabi cvcl o[ 3. 2. 21nonan- 3-one (| nt er nedi at e

conmpound) To the solution of 3-quinuclidinone
Methbg® ochl oride (45 g; 278 mml) in 90 m  of water

2-BerBOf SIS A6 5% ég@gm(gﬁggadé%le ﬁ%&m?ﬁgte compound)
addeBenzyeromide age A@s 1.1 meel)avas addedover 5 manktesrime-period
to a tn'i‘iﬁﬂjréo&i %doér&oPICB]d-Bi@I -SSPAr @Hﬁiaafa‘ééfeai bcHldSHe 2@?”1@? 5 mmol),

out drie
tnetylggmﬁ) &%gyg A% Qﬂﬁ“‘é) @&Qﬂfetgg(nqh&( HEL %)9(3@ %hgl regriim gnixture was
stirre® %t F@orﬁé’é@n@e@tuwﬁ)rﬂdeafrsdlArqlueGUQ sbains hpyiroxigd {150 ml, 1 M) and

waterg@bbi éw@pga SSIL é?)ﬁé%trgc%cf f@%gﬁcﬂ‘%ﬁ]%ﬁi‘%b%é& ag a solid.

Yield B4dtgi(8h%has kept at 130C. After addition of all oxinme
the solution was stirred for 20 m nutes at the sane
te erature then transferred to an enamnel |l ed 20

Method and allowed to reach room tenperature. The

5- Ber?zo@)lt[ng|ﬁ$i61151?Ig[g\r’1@tﬁldk@HIa"z@|é thﬁlo‘ngn%#n?a'iéiéi&mﬁund)

{r anaperold FliRNelesorbay i | 4, Nyiteaidisy (dp £ O50854mmol) was
addedto wahixturarad pexdgsanhenydrotite ¢hb.argyf280nmeDHIxabd nethainol (350 mi).
The nji Qﬁj ﬁ?/?e@gtﬂ'ﬁéjd ?Jrﬁhﬁn@\éé%@%@rg‘gﬁ@ﬁgé{uﬁg @%{q‘%ﬁ&%ﬂ&% (38.7 g,
508 meml)dwasonddm:l ulhe mixiaceiovas stiiret! dat3@flox got 2oogourfs, tfaklowed by
anoth@&} bb\"t'ic?n ?f cé%ﬁwa@gmﬂ%é (@Q % Hﬁj{%ﬁhb@fbrm‘ réffl& fBPhafh r\%ter (300

m xture from1l I oXxane

mi) was agldad ang, thei exress o3 cgrtzarheﬁaﬁ 8. Aumethangll avhs @eiporated. The
aquedn?d Q@s nesdrilvasvadidifie® by 2ddin b%ﬁcerﬁ@ét@@dwy‘ﬂr@&wlonc aC|d to pH 3-

nzo adj,azo I
4. The Rioddg g |pe;ﬁ§edz‘*§t@ﬁ%q?a Mﬁwiﬂ A Flritgry(sd i) Yieia 53.5 ¢
(95%) & ypliomgoMder A mi xt ure of
1, 4-di azabi cycl o[ 3. 2. 2]nonane (6.36 g, 50.4 mmol ), 2-
benzo[l 3] di oxol - 5-yl -5-benzyl sul fanyl -[ 1, 3, 4] oxadi azo
Method  15.0 g, 48.0 mml), DVF (20

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

—d
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m ) and N, N-diisopropyl ethylamne (13.0 g, 100.8 nmol)
was stirred at 100C for 20 35 hours. Chronmatography on
webdorassogel with chloroform 10% net hanol and d&%/EP2007/055169
aqueous anmmoni a as sol vent gave a crude product (7.9

g). Repeated chromatography16n silica gel with
chl orof orm 10% net hanol and 1% agueous amoni a as

filtratign |apgranQ§hgePemen qﬁ@@ﬂ@@tatﬁﬁabﬁ Oaﬁrﬁt piesusolatsd by exragtipn of the
f||traté’fw‘f'thQatﬁyfﬂ%lcoéate'rﬁﬁlot?«/@ﬁrtﬁj3 86d é@b%or‘éﬁén V@@HB@%*@% %).
dition of a diethyl ether and nethanol m xture (9:1)
saturated wi th WO 2007/138038 PCT/EP211117 /115 51 6 9
Examidef2umari c acid. The product fumarate salt was

in viefSEiniBlsa B Hi-BUngaPRIHAR BinaeC i RAt BRI " 555 146
Da. lathis exapmlesbelaffiDdy afew.1,4-dlazgehicyslo[3.2.2]nonyl oxadiazolyl
derive?t‘\,[e5 o(fzttﬁa th)é‘lgtr i¢h bI%PZBﬁwjdtrfglCt‘gO)&Jﬁtﬁft ndé s n‘?bo‘tﬂﬂ%(arglbéptors is

laza- bic ane fumaric
deter@g]qd Q@ﬁrﬁé@ﬂﬂf M?SWS CBF"@&aPé‘B 9@?@68?*@!%@& deswthesdime.g. WO
2006/b8¢806 4- di azabl cycl o[ 3. 2. 2] nonane and

| sul f 2, 3-di hydro-b 1,4]di oxj n-6-yl
gﬁ% t8§ |§ ér@ )é 50[(km¢_|] rg:ﬁgkgtlon of) the test
substéﬁ@e Mtlcth |Iaa|b|t(§athe sp%ﬁﬁlclﬁri(ﬁﬁg otDéH -akbungéroloxiproy 80%%).

Met h -

2- Beﬁ@%Fef § 9of e Re iR 1p BRESANSET 1L AEPe L PSM oxadi a
zol e (I nternedi ate conpound) Benzylbrontde (20.2 g,
Tablelf8. 1 nmol ) was added over 5 minutes tine-period to a

o mxture of : _—
HEm2EQ%é&iﬂ#&ﬁﬁﬁﬂﬁﬁ&%ﬂﬂsiﬁﬂgﬁi 3, 4] oxadi azol e-2-thiol (25
g, 112.5 nmol ), 15 trietylamne (22.8 g, 225 mol) and
et hanol (200 m, 9 CIhe reagti mxture was
stirred at roomtepp PHIRRYENG oy 2Msburs. Agqueous
sodi um hydroxi de ({50 nNo.1 M |afdM)wgter (100 m) was
added followed by filtrat) on. Th uct was isol ated
Bs a solidViel dlaa oA (oaed LR Fod"C
5- Benzo[ 1, 3l di oxol - 5-vl - [1 3, 41oxadi azol e- 2-t hi ol
(I ntermedi at e conpound)
Benzo[ 1, 3] di oxol e-5-carboxylic acid hydrazide (45.8 g,
254 mol ) was added to a m xture of potassium
hydr oxi de (15.7 g, 280 mmol ) and net hanol (350 m).
The m xture was stirred for 30 m nutes at room
tenperature. Carbon disulfide (38.7 g, 25 508 mmol)
was added. The mi xture was stirred at reflux for 20
hours, followed by another portion of carbon
disulfide (12.7 g, 167 mol) and reflux for 4 h. Water
(300 m) was added and the excess of carbon disulfide
and nmet hanol was evaporated. The agueous suspension
was aci dified by addi ng concentrated hydrochloric acid
to pH 3- 4. The product precipitated, filtered and was
washed with water (50 m). Yield 53.5 g 30 (95% as
yel | ow powder .
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Met hod D Benzo[ 1, 31di oxol e-5-carboxylic acid hydrazi de
(I'nternmedi ate conpound) A m xture of
whenzepsh3$8] di oxol e-5-carboxylic acid (42.7 g, @SWER2007/055169

nmmol) and 35 thionylchloride (163 g, 1.36 nol) was

stirred at 65C for 6 days. fhe nixture of

benzo[ 1, 3] di oxol e-5-carbonyl chl oride was evapor at ed,
CLAIMS| ved in tetrahydrofuran (200 m) and added to a

m xture of hydrazi ne nonohydrate (154.4 g, 3.08 nol)

1) By PRI IO oo TS Rlresena b
Formaldded fol |l owed by filtration. Solid material (35.0 g)

was i sol ated by WO 2007/ 138038 PCT/ EP2007/ 055169 16

filtration and another porfion of solid material (10.8

g) was isol ated by, ractyonlof the filtrate with

ethyl acetate, fgQHowe dr $¥ing and % apor at i on.

Yield 45.8 g (99 anmpbPe 2 5" I n vitro Inhibition

of 3H a- Bungar ot oxd inding in Rat Brain In this

exanple the affinity of a

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

of 15es bRYAAEEAQRICENY aBEESBR 41t BhbrsdPhneseiRf

nicotinPc receptbrsyis &géternine ?ﬂpa sténdard assay

carried out essentially as described in e.g. WO

rooshpeidaeedt, neshany Ypip | EPIENOS 8, aAbhGRRd i
mem{%%?%?%%ofﬁ®%%ﬂ§§b4%:binding of 3H a- bungar ot oxi n by

50%9 . The result of this experinent is presented in

Tabl & '?‘hég’ell QﬂiazaT&%gﬁﬁﬁ.%%]%?ﬁgﬁk@é degjvatiye of claim 1, or a

3H a- Bungar ot oxi ne _
pharngageutiogll correptade ssFCTtherpf.1 wherein A\rsrepsesentg 7a phenyl group

substfRYVEtH methylededibrga- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl
derivative represented by Formula | 5 NN N-\N- p Ar

(1) or a pharmaceutically acceptable salt thereof;
wher &i 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

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.

5. 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; 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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10 Ar represents a phenyl group, which phenyl is
substituted with nethyl enedi oxy or ethyl enedi oxy. 2.
wd bm7438838li aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl pCT/EP2007/055169
derivative of claim1l1, or a _pharmaceutically
acceptabl e salt thereof, whdBein Ar represents a
phenyl group 15 substi t uted with nethyl enedi oxy. 3.
The @, A dharmapewieal of@nposifianngdmpsisinpadothgrapéutically effective

amoufiebi Wt 1 \49d|9£a-@)|ic%ﬂcf6[3,2 Z]hoﬁyl &Jé@réﬁiﬁ)ﬂlﬂérﬁéh{/é’ of any one of claims
acce%abl e I t there

e
1-5. G enphagreemicalbaereaebl WraioR Aol (RBHQpr 3 prgdrug thereof,
togethidrewith 4t biag andipbpaha¢Sutivaly ey ptabieadamize oy diluent.

derivative of claim1l1, whi ch is

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

di azé-Use peths 8.42diaka-bicyeio] 2.2Inopyl oxadiazolyl dérivative of any one

of clémﬂé {% 3o ngﬁé’rnh’ﬁ&%ﬁkébl)ﬂa bé’ﬁ‘t'ag B-additidnl é’alﬂtﬁéﬁ%fa for the

di aza- nonane; oOr

ma”“{ﬁ%‘#"@ac‘é‘]ut@ c@lhﬁwaé%‘éth?laébl‘:@”@@fstt'oﬂ padigpment ffl’fe the treatment,

preveia?én ;dir %Ilé\ilbh@bf o @[cﬁsé’as’é oA isord@ddied ebmbitisardf \eiavemal, includ-
of claim

ng a4h¥df§a%en‘f%‘fflv£iecﬁ38xoqo S%'dﬂ ?rlc@%ﬁ'%&éﬁlrS%%‘P”sé"%/lt? rpogulation of
cholirdirgicaebeptpcsd.o[ 3. 2. 2] - nonane fumaric acid salt; or

4-[5 (2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl)-[1, 3, 4] oxadi a

zol - ]1-1,4-diaza- bicyclo[3.2.2]nonane fumaric acid

sal t8. %Be wza@@wdm@@@slan@ﬂ Brdarein the dissasa, @isgrder®r condition

is a @o ﬁitl%‘adlg@f%\v't |éaﬁ‘hm@°ﬂ'8f?§ttin‘é%cﬁ?”@éﬁéﬂs”ﬁné dysfunction, Down’s

al | ffecCt
syndrgrmad %irfzjl’k%}“%f' e %@e%ttlﬁﬁ‘/magp‘ak @&ﬁeayemeﬂe% hypekgciyity disorder
(ADHD), anyrette® ofndrbmiepsydhdsis,ddepiession, Blpolar Disorder, mania, manic
aepreB D e iRt X5RRE RE AiRh Pl aR S schizophrenia,
obsegsing watgulsical digordece fO&ID )e peaic idisordersli ¢atgt diserders such as
anoreg?ae Ay bde E)}uﬁmﬂde\ Ll Qiﬂé;éﬁko[r%rgol%bgfnﬁbcf&’éﬁﬂbﬁz AiBls-dementia,

vat | vé one
senilepsigmetiaut aian .y Packieperpl disaaset Hymtigglan's Hisease, Apwotrophic

Laterélf@clemfeﬂﬁdéwen&ﬁ @l%&@ﬁ@#ﬂdr@éﬂs convulswe dlsorders epilepsy,
reven

neurogpngﬁélgyllvg? |/ ﬁogfeall'ge Sllgggrpéﬁo?aliorﬁggofr@peg geuro degeneratlon
neuropattl, tdiaettf nauropati), permgﬁlydyi[éxlajgamlmpiyskmebulac hyperkinesia,
mild p%@ﬁll% eragé%?rs‘ég% {)%I g,g‘@téfg%%dé% o#rgr_gﬂl%ngﬂ r\é%uFrgnt character, pain
caused by migraine, postoperatlve pain, phantom limb pain, inflammatory pain,
neuropathic pain, chronic headache, central pain, pain related to diabetic neuropathy,
to post therapeutic neuralgia, or to peripheral nerve injury, bulimia, post-traumatic
syndrome, social phobia, sleeping disorders, pseudodementia, Ganser's syndrome,
pre-menstrual syndrome, late luteal phase syndrome, fibromyalgia, chronic fatigue
syndrome, mutism, trichotillomania, jet-lag, arrhythmias, smooth muscle contractions,
angina pectoris, premature labour, diarrhoea, asthma, tardive dyskinesia,
hyperkinesia, premature ejaculation, erectile difficulty, hypertension, inflammatory
disorders, inflammatory skin disorders, acne, rosacea, Chron’s disease, inflammatory
bowel disease, ulcerative colitis, diarrhoea, or withdrawal symptoms caused by
termination of use of addictive substances, including nicotine containing products
such as tobacco, opioids such as heroin, cocaine and morphine, benzodiazepines and

benzodiazepine-like drugs, and alcohol.



8. The use according to claim7, wherein the disease,
di sorder or condition 1is a cognitive disorder,

wo earnsgogs deficit, menory deficits and dysfuncednnP2007/055169
Down's 15 syndrone, Al zheiner's di sease, attention
deficit, attention deficit AYperactivity disorder
(ADHD), Tourette's syndrone, psychosis ression,

de
Bi p_osp.a/\ megt_bpgecpf, tr@@ _gpt, nRiigven |%F9regge\dg,i9n of a disease or a
disord&thbdZ aPdsrRItich of @INihy Vahidial Bobi9NidcAiAgTd Gukfar!, slists Hisorder,

. to schizgphrenia obsSessi ve cojmpul si ve dj.sorders .
diseapeypy CORANOE th ESTRRISVE da TR URIon, b cboliGeigic seceptors, which
metheh @oenprisesetheosizp billaidministerihgotresutly ,a tiaingobeipsal, body in need

cl ception,.. ALDS- nti sepi d LAy
5 theredffa ciRalfuiclg <SRG . Aot B benf 25l bed igyclors 2 2inony!

oxadianyipt denprative af angranle Fotleinusi-S, anxi ety, non- OCD
anxi ety di sorders, convul sive disorders, epilepsy,
neur odegenerati ve di sorders, transient anoxia, induced
neur o- degenerati on, neuropathy, diabetic neuropathy,
periferic dyslexia, tardive dyskinesia, hyperkinesia,
mld pain, noderate or severe pain, pain of acute,
chronic or recurrent character, pain 25 caused by
m grai ne, postoperative pain, phantomIlinb pain,
i nfl ammatory pain, neuropathic pain, chronic
headache, central pain, pain related to diabetic
neuropat hy, to post therapeutic neuralgia, or to
peri pheral nerve injury, bulima, post-traumatic
syndrone, social phobia, sleeping disorders,
pseudodenentia, Ganser's syndrone, pre-nenstrua
syndrone, |ate |uteal phase syndrone, fibronyalgia,
chronic fatigue 30 syndrone, nutism trichotillomania,
jet-lag, arrhythm as, snmooth nuscle contractions,
angi na pectoris, premature |abour, diarrhoea, asthm,
tardi ve dyski nesia, hyperkinesia, premature
ejacul ation, erectile difficulty, hypertension,
inflammatory disorders, inflanmmtory skin disorders,
acne, rosacea, Chron's disease, inflamatory bowel
di sease, ulcerative colitis, diarrhoea, or wthdrawal
synptons caused by 35 term nation of use of addictive
subst ances, including nicotine containing products
such as tobacco, opioids such as heroin, cocaine and
nor phi ne, benzodi azepi nes and benzodi azepi ne-1Iike
drugs, and al cohol. WD 2007/ 138038 PCT/ EP2007/ 055169
19 9. A nethod of treatnent, prevention or alleviation
of a disease or a disorder or a condition of a living
ani mal body, including a human, which disorder,
di sease or condition is responsive to nodul ati on of
cholinergic receptors, which nethod conprises the
step of administering to such a living animal body in
need 5 thereof a therapeutically effective anount of
the 1, 4-di aza-bicycl o[ 3. 2. 2] nonyl oxadi azol yl
derivative of any one of clains 1-5.





