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NOVEL 1, 4- DI AZA- Bl CYCLJ 3. 2. 2] NONYL OXADI AZOLYL
DERI VATI VES AND THEI R MEDI CAL USE TECHNI CAL FI ELD Thi s
WO paenBgsoss rel ates to novel PCT/EP2007/055169
1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azolyl derivatives
and their use in the manuf acture of phar maceut i cal
0ositigns. ounds of the invention are fo

ROV 1 o BIAAFIC VG RIS N0 AR Al YL BERIVATIVES

acetyl chol i ne receAND FHEIRMEDICAIEUSEhar macol ogi cal
profile the conpounds of the invention may be useful

for the treatnent of diseases or disorders as diverse
as those related to the choli nergi c system of the

central nervous syst e i;mg %—} g peri pheral nervous
system (PNS), diseases oOr disorders related to snooth

muscl e contracti on, endocrine di seases or di sorders,

di seqggs |rR/enﬁd)r$0|fe‘i’a%§ foelmled 1t . dfh?ztéf Qic?éleFJ@rz%drﬁﬂ oxadiazolyl
di seaseadﬁ di sord ers rel at ed to |n | anfat | o

|
derivafiyespen Hse yiRptemnantiacderen pf tm@rW@FﬁH’tfﬁé{ q%mggsmons The

comp@bhd§ off tHeN@ilep@ibn sares fantE o BAGKHINAIMNIERIgaits at the nicotinic
¢ EC f enous tCrh°| inergic neurotransmtter,
acely @86 PLROTR'RE: exert its biol ogi cal effect via two

t ypeBueftotheil phermgacologicepprofits, theheompewats ofi theAoetition may be
usefu&&'I f%etrégﬁﬁ@r‘ito&sdl%@%%}%)or rH?f?s 2] Ccﬁfer@ecaﬁgfdéél related to the

cept
cholinefgic RYSfeRY IQ’ﬁlt@eaéé'ﬂW@'cﬁ@NWé ﬁ&@m dESorthaaperipheral nervous

systeﬁﬂ@:’NS) %Iléé/aﬁde}é SV@EoriePOtélated @C%Mbmhﬁh'salé é&ﬁlt%i%h@ﬁ Sendocrine
nitio

a i npo c
diseafy b ISaRSEE g0 dere R DoReo-SROERRG, diseases
or didopdetsheslatedatonifiamphatiograin,r ehatvwithddawalr dﬁh{stdﬁeaused by the
: S t e scarinic acetyl choline
termnﬁ%ﬁoib%ge%ﬁcﬁs%ﬂégl @@%&%’{ﬁe%u however, an interest in
t he devel opnent of nAChR nodul ators has energed.

Several diseases aremR@@@ﬂDvAMa degeneration of
the cholinergic systemi.e. senile denentia of the

Al zhei mer type, vascul ar dementl a and cognitive

|”paTI'h€eghd6g|@nles télfbllﬂbﬂﬁ@' ﬁe@rrowarmsﬁﬁt@geadé RASEne, exert its
LI

biologjfaios i 31 516 e de of PR ege i, Werfavecarmm%cetv' Choline
Recepiefrs ¢mATHR) anditheantotarigiAcete 0holina BeceposdnAdhiR)i ¢

defi t n
500 4%‘5388%39%0'% g??u[)sgsﬁlﬁ{f‘{i dﬁuézjcgébin?é EP&&F \éﬁ?ne receptors dominate
quanigtetivelyt Pvess nigotinigl agetylﬂh@lmetr@rcep@rrstlhethm btam narea important to

memé@%@é iti 6P Weuch ?éséaréh%'lrﬁéé 2R 8EGEI3pretl BPBgfents for the
oxadi az0 r%ggde” vat | ves _f&EJesent PAVent Lon . haye

treatmgnt plie Jdelaied dgml;@{ @y:e edvenineygynthesis of muscarinic
acetylcholine receptor modulators.

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
wae@7asseBal for the treatnment of di seases or JdPGDERBNT055169

related to the cholinergic receptors. Due to their

phar macol ogi cal profile the %onpounds of the invention

may be useful for_the treatnent of diseases or

di sorders as di v MMARY RESEHEINYERTION ¢ he

chol [ nerg| c system of the central nervous system

- o b g ST ibPasidh i SR SRR visian Patel BRAGRtors of the
nicotlemdmmlcnanddalaamssam wdefidridertbe tiesteeardsobdistiasesder slisorders

rebte@g}ﬂbg%%ﬁ@}ﬁﬁ%n%%ggﬁgerat| on, di seases ofr di sorders

,oal n, and wi thdrawal synptons
causldeny theie pharmacriegisal pofilshiieccasmpeuiuls @fhe invention may be

usefud ?&Sﬂ"@nﬁéétmgﬁt%f%"@@g%@%r QRfisdrberd BY|INEr88 dRhGHeSRIBRA to the
usef u ostic tools or nonitor] ent5|
Cholingigio BB ghage: oninBRYOUand AP 4PN UGS peiphegal nervous
systern QRJ\IS)?O:RﬁaﬂeSI mgmgiefmealamdnt@gsmgdth mndclbft&)ntrrmylobeendocrine
dlseagéigé'ton%q@gre l §ﬁ sgﬁuogl € SES ﬁ%%@@ toI rﬁ‘elﬂrtosdééernsétratlon diseases
or disbrdersi uetateti toyioflafinBnatian, rpairy,| amk aditaravgl sylepionss icagsed by the
termifdidib R ofthePARKRRESH s cal | v acceptabl e salt

represents a phenyl group, which
phen?helcé?nm&‘ldlst‘%fttéé 'W@W\t'%m@yl alpe dieohsefyl as dlagnostlc tools or

moniteFiRy |a?@h‘t’é MXVaridus HiagndSH® AtbtRSHE End ivEparitgIat féin vivo receptor
es

mag@gipgwgdpgglgbwﬁj t:h@éztrpg)é rrposH:m g@%qlﬁgn@r unsfabeqled form.
1, 4-nh Mardllaspebbfl”& mvahtiomprovideslinazel y4-diazabidyiclds.2.2]nonyl

oo lgh eGP TR Doy eeit 1 acceotabl

_prodrug thereof, together
maceuyt i gal | y-acceptabl e carrier
pe t he |nv%ntion rel ates
to the use of th | azabi cychb[ 3. 7 2] nonyl|
oxadi azol yl deriv of the invention, or a
pharmaceuti cal | yacceptabl e addition salt thereof, for
t he emaphasnaeeutigally ashapiahtesalt twreof, wherein

CONPRSi {eGRLERG! Cém%%nillor%rtogj? tKAﬁ*F?éHTEEhenW G¥enfybsfituted  with

or alleviation of a diseas di sor
methylgReglioxy Ar gthyienadidl-, i ncl udi ng a human, whi ch

di Seﬁlﬁﬂs Sﬂdc@?ﬂd@pe@t tﬁ@ﬂdvémtmh pEoW@é@@h&fMécémlcal compositions
dul ati,on o

lin C rece tor n f.inal .as
comp{lﬁlggI ﬁvgﬁqrﬁgﬁut&agly: 8&9 ' p t@%t ?1’2 qﬂaza blcycPo%.tZ.2]nonyl
oxadipzelybd¢rivatives adltheinvention, of adxhaeaaeeutlaiallsfamtepmtxbe addition salt

there&o%ﬁj é E S gfth@rég'f %tr?é?' 2P PGt drf?echQ’n%e%u@Hﬂ?gcceptable

se or condl lon I's responsive
Carrleﬁl@(ﬂ@lﬂl@lenbn of cholinergic

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

with at | east one
or diluent. In ap
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receptors, which nmethod conprises the step of
adm nistering to such a living ani nmal body in need
wo bervasdosa t herapeutically effective anount of PeTEP2007/055169
1, 4-di azabi cycl o[ 3.2.2]nonyl oxadiazolyl derivatives
of the invention. Qther objetts of the invention\MII
be apparent to _the Eerson skilled in the art fromth

body t §1 | BRPAg thrreal | 8d thewnsuicalbnh athectieanpneunt DP_"('I'AFIh@ED1 4-diaza-
blcycIB[§Q|2¢ﬁi§!RE dxadibZbly Wﬁbﬁ'ﬁ\@! of the invention.

aza bi xadi az Derivatives .

' 2OH oo B Mo Ml S SRORRES f iresparsoiagiER in the art
from tbg dollcaviing gétaded destrlpmGB aadexpmplesded. The

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

of the invention na be repr esent ed nera

Pormil a 1 CPETANED RISCLOSURE DF THE IMERETION

thereof; wherein Ar represents a phenyl group, which

|tut | enedi oxy or
14- Dia K@N@E?@%i o) Saiago T DEFb@ERBod mont t he
4-h aa‘astbagp@rlto{o&elz 124-dizglbioyad3az. 2lndnytlexadiatzolye derivatives

are g%?é’ﬂ{eadce L) i BT L nBhyr bBthdbdyl, Brivdiyes of the

inventien neselpe semephehegdl bygthewgersurakit ormutlad wi t h
nmet hyl enedi oxy. I n _anot her NmeKe preferred enbodi nent
the 1, 4-di aza- bi cycl o]\3. 2./2] nbnyl oxadi azol yI
derivative of thg i W7o o Aconmpouhd of Formul a |
, or a pharmaceutica acceptabl e salt thereof,
wherein Ar represen a phenyl group substituted with

et hy!ire%eghgﬁ%a%élﬂléllz ééédfp%’dl@ Q{I?ftﬁé feBf ﬁ/ﬁ’%f’&hrﬁptrepresents a

Il aza- oxa

phemdegrpwatwk}l@h cﬁhel”bflelsl Wbémqt% Wity mew@@ﬁiz@mor ethylenedioxy.

, 3] d!n0X9| rﬁové 1efeﬁ'e6|] Oémebami-ntZ the) - 4,4-diaza-bicyclo[3.2.2]nonyl

| azabi :? _
oxadlg;t[)lg_(é?rgyagc IB%n oq] ('.ﬁoil ﬁpgl%ﬂu,’]_d[ 1°f Formula |, or a
pharmaceliticalyli amelp{a’blgl $a|11 théreﬂ:f,aé/fsttérey?Mw[ L@rés?ﬁjtsoaapbenyl group
- t tt |

substfic® RTREIOAGhEABYYY ane “The © oo L rereer- tna

1, 4- o apathsr cyore|Beragchemtpodingt dhel §4-diszabigyiclal3.2.2]nonyl
oxadlﬁﬁolg(hedér'\)’a%ﬂb' 'tﬁ?4|r{v%nﬁ8HZ@e{ 13, 3b (PBE!HH %fylen;hula l, or a

oxadi azol - 2- 1 di azabi cycl nonane
Pharm%ﬁ%ticé”&&c@@e@&ﬂ'tt'e PRlt 4hF59—0(f=2 vehaneiiy dy of%ﬁ%lrti a phenyl group
substltéﬂedllwmn Bttfideradidxdy. . 3, 4] oxadi azol -2-yl]-1
SR RS B oA BB MR e P BB 548615 2 2nony

oxadideslgl ddadativeraditihe irsvention 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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considered within the scope of the present invention.
Pharmaceutically Acceptable Salts The

wa 2eb7dssmaa- bi cycl of 3. 2. 2] nonyl oxadi azol yl derPEUBEP2087/055169
of the invention may be provided in any form suitable
for the intended adm ni strat4 on. Suitable forns
i ncl ude pharnmaceutically (i physi ol ogi cal

accepbusomiaaiian oaﬁwop@rem%@ 9frthgr ergoe m\%ntmc}qqnged herein is

consi@ergeonititinahe sBepé oY &8 prRenExaepties. of
pharmaceutically acceptable addition salts include,

Wi thout Iimtation, the non-toxic inorganic and
Pharmageuticalla diodeptidhile Balissal ts such as the hydr ochl ori de

deriyg iqocﬁhgé( g,%&mﬁr? f]n@ﬁgldt)%%&%zgw c{b*?fvgﬂbé* of the invention

deri ve rom
may be erovided i anyi f@rmtsmgta,b&q ol tbﬁdﬂtﬁr@@rdl w”dlm?rtfﬁﬂon Swtable forms

.nc|udéebﬁahﬁé¢@ut@% i éhghpaeg)ghﬁug% ‘*?Eé%%ﬁﬁ s8R P%ﬁ’@ RREI bF prodrug

(HJ ﬂﬁ % deriv
formsy Qft F@”H@H”\‘?’ the MeNGPRi ¢ acid, the acetate derived
f r onEga@bles @CIpﬂharmheeaﬁ@HII&t acakgjtabledaﬁdmﬁn sl tnotude without

oG TR A BRSSP S B oo o
hydrocheriden zasatvedd drany e thyéirammldren zagiid, dbed hytirabroimidemnderved from
hydro%?ér‘n}(:egcfdr gﬂé%ﬂg%%ﬁ eqlré)n’i nﬁtrfg' %&at thd e'ré’fﬁgrafté grfBrlved from

erive rome on|

perchiefic aishttheePhirstnaiel dere diramt Bhespiare, aciFe t'ﬁ%rﬁéﬂ'@”t%e derived
from §@Fﬁh\aﬂ6 ddi @mﬁeufﬁrm.aﬁe aferifedt ffeémaowhamat, lﬂlﬁfé 'a‘t@@btéfd@ﬂved from

aceti St 1o Heabein GeaFY o BSATNEee HBGHhaaBHte” derived from
ascortid ey dle | bemlzefrresmiprminelte: deriivckd tfremmbenpatsulplesnivedcid, the

benzgd 8RR P Ehfzcie MRS B iyal Briod LB ABIERL Bcid. the

citratg dBpV@Cih frorracitr@k; aclhlethmpmu@alamwéem@hfrphbﬁmbent¢e&:¢ld,eme enantate
derlvéd ‘?mnﬁ‘??ﬁng% % Fd‘élc Ri¥ASE ef rﬂ/‘edt 8 mrﬁé‘ﬁ@ta%ld dthe glutamate

derive acl esalc ate derive

deriveq Hﬁ%&'IUF%WCl %C'%cthé 9|Y¢%at§di%afteé' rnidiplicasid. 4be factate derived
from &dtid, adibe tisd endlabe defile® drdm abRie acid; tﬁél maldrme derived from

malofi 545 JRbedSict RGN SO frefele 4GS 13! YhhEpgsuiphonate
derivetkrfrone dmktramep sulphoaite asid, rihennaplathathnea%utﬂhmnbté(ederlved from
naphlge\‘éygar ?gslugpsnémt%’ ﬁ%ﬁd ftﬁé r%ﬂﬂg’l}été;gggsgd‘ rfreoan ﬁitl’a@(lggéma%% salicylate
derivechfrom galcyictadid tberssratccdepreask ﬂg@@mrbgaaq:lg the stearate derived
from §fé%‘?|€té’é?di ethe”ﬁ)’c&?atésc?érWed' fFortnhQJd?f R, BB @ftrsd! detived from

tartarlE 5] WA OMEEyeb LUSTONBIh AR EAM B-gluanc uiphgie pgid. and the
like. ScH $uits mny‘ﬂbblf@ﬂn@ﬂfﬂ)yl ptr@c@dnﬁeﬁwamncﬁmh byd @l@@enb@dmrﬁthe art.

SO\ ooMeh il TR, SRR B A SHHC oA ve consivered
pharmBacicaty ydcoeptatilez olayl bdeusefat iivahef praparatioreof i saits useful as
interm &5 1dSn MERRY a1, Mdiddd-BRyclo[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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the sodium the potassium the calcium the nmagnesium
the zinc, the alumnium the lithium the choline, the

wo y®nsgo3@and t he amoni um salt, and the |ike, BPET/BP2007/055169
conpound of the invention containing an anionic group.
Such cationic salts may be f®rmed by procedures vveII
known and described in the art.Addi ti onal exanpl es

pharﬁﬂg'é'et‘?l:QKEI"VP?@c%fp@WO&&HP@h%ﬁC%%Ht?§|e| @Q‘I“U% salts include,
withowd fifa@ition, Itﬁ‘etrﬂin th3<,|c ifeRg z:ih?iﬁ dm(ﬁ@dnrtfﬁlﬂ%@dltmﬂlsalts oSIUCh as the
anj ¢ i tion s..such,.as r ori de
nydroghHec, B8, BYAtaBromRE. e, BBt 1B narGHPiAa, 2% ftigsbhate, the
sulphptegs ptiet e, fotrhates ul thieat acetate, f onerat acordie, adle¢ at ascdrbate, the

benz%r?é%nui:ﬁrfoenatt(!{'J ' e C&rr&%ta tthtée cpﬁ'%fﬂ? S Lfllu? r@f?gltee thbhgm bonate, the

e ClI nnama

enanigly bgafitraaiate t e guﬁﬁrmatee th@hﬁ')’gpl@ﬁ%\nﬁteelaqt@i@ the ‘maleate, the
malorHt¥C ahat ﬁwnﬁ@%té aqﬁ@t ﬁetﬂ%sﬁﬁilﬁﬁlta?e the BHRRAbRe-A-88phonate

ndel a he mat nesul phonat
derivifi e AN EAA D i SAUPSIBLe. JB5, Suate, {BepHieAsata: dhe igygcinate, the
tartraml they ltaluenetgreulphohates, arﬁdnethet ks atSucht kelts uealynbeeformed by
,phonate, and the |ike

tar ol e , .
procegHE% Y8 #nggfr@edé%qﬁég 'th cedures wel I known and
deschetaldsalis ohe hdtdiarebidyckdB 2s2]obnyd oxadiazolyl derivative of the

|nveni||?|4 ﬂblﬁﬂé Ak W%&E?s%ﬂg]wlafotﬁ d%cﬁﬁt?rlny%alg%rfi V@Ehﬁ)g)und of the

nven I on I nclude salts, suc
inventipg coBAINIAY Sa¢arbexy 8re¥hpound of the invention

cont gy ﬂhlertg)rﬂeﬁaffbﬁiwn@érﬂld@] theMohfifn eané et Nontdhing compounds

nvention the " um salts' a
are al50.CeGHAIAT A PAF B R ALY eCebiBPIS RS cRiedarap| arium salts’
incluc@lh&salkﬂpﬁﬁlam sglts) the oyelealkiy/sdniuncsaitks ankethal dyyloatkyilalkyl-onium
salts salts, the cycloal kyl-oniumsalts, and the
‘cycl oal kyl al kyl -onium salts. Labell ed Conpounds The
conmpounds of the invention nay be used in their

Labe|l@@¥dfpoahdgn! abelled form In the context of thi s
I nvention the | abell ed conpound has one or nore at

r &pe RaEaPPNdsnohtsmiventieg maY o wsed dastbel lakglied Or U”|abe”ed
form. nnrth@rcméitaifetnts fm@muémh@uémn@drr@@rﬁp@undm&g dﬁé”fbﬁ'more atoms

f d The | abel |
repiafFf By aute dRialhis el of Bl i Gl A e atomi
massc onpoasds nombeheususigntfoand nmy naéuresefhe labeliinggmalbtallow easy

quan@gﬁvgde[&ﬂbﬂ s g@egﬁﬂRQU?&mm toring agents in varl ous

in vivo receptor inmging.
Tﬁbellab@hle@@ommﬁdsmf thigeinvaoton inoay Meetieefablap |agnost|c tools,

radio APt NBr #honifsHily aBBnfsaH QangGs I HSgRsstR hdfdds, and for in vivo

P03| tron emtting radionuclides are all candidates fo
recepiUdg¥oiNG the context of this invention the

r Ak aabelledésorvepoeftre ahlentin pedferbly aonddins at least one radio-
nuclio(edsgta mPos?’[ron emitting radionuclides are all candidates for usage. In the
context of this invention the radionuclide is preferably selected 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.
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(tritium, 13C, 14C, 1311 , 1251 , 123 1 , and 18F.
The physical nmethod for detecting the | abelled isoner
woboorhesops esent i nvention may be sel ected fronP@DEP10DOS5169

Em ssi on Tonogr aphy (PET), S| ngl e Photon | magi ng

Comput ed Tormgraphy (SPECT) Magneti c Resonance

Spect roscopy npeti c_Resonance_| rmg n BI\/R! ) ...
Methalls cbTRauEINgl & Dioda BIEY RIS 2P Oxd SaA Derivatives

CO”’OBHQH qg&atéllfb’@@fo Bex Piadn IOBXE?@QQE/I I‘tf}arlvatlve of the invention

aza-bicycl o a atives

may epfeﬂar(?daf’é(yt‘ff)gy%ltb‘{’?ll ny}/m%q%q’ x“}tﬂ”i 8\D>eﬁyn hesis, eg those
descritexd wmaheweorkingt dsveampieenTlne)lstamwg baatpriglsdoethebyrocesses described
- e t '
in th{ﬁ)’?é@éﬁc}e @.‘?\Icgﬂgﬁ @&K/\Agrﬁ'ema?:xeaa%ﬂ Q@Sdltéga ogby conventlonal
methegig EEQM@WCI@%GWI@&Q@U?@&H bed in the present

appl A%@tdﬁe‘c&hﬁobﬁ@‘ﬂf‘t% inBMticie e |b)é RMVBHER RS @R ofher compound
conventi onal nethods nhﬂgmmrm ally avail abl e

of thedR¥aRtQy %S'”Q\ICQBV%WéOQ?é Sof the invention can be
CconVEhé eshd @r@dmit@eff therrmﬂdn@fddshabe@melmma;sbegusolated by

converﬁggg l{egﬂﬁlgggg: Eegg h@( e?)ﬁt?%gkyp [)ggl]y§£ﬁ§|é§%fé|8tnhedIStI”atIOFI chroma-

tograplonvadat i onal techni ques, e.g. by extraction,
crystallisation, distillation, chrom tography, etc.
. Biological Activity The present invention is devoted
B'°|°l9cb°4|h&t;b‘f'ﬁ(/| si on novel |igands and nodul ators of the

ni COThé“ ﬁrefs%ﬁﬁﬂh%ﬁtioﬁ/\hs cae\bdt@anﬂﬁ tﬁ@dpmﬁm&)@t @é\ﬁmargands and

modyJBER Rt RGE REFoRIE Ry ISR BndRAUFRLONS are useful for the
treatnpentt lottldilaea$é1£ ori disorders eslateyl d:dmotlhlenehbmmagtcorreceptors and in

partic%mor‘%g)mggﬁ o e%ﬂcl’?&meo%%@cﬂj tﬁufhl*{ Hetfér (?d %B%o%nds of the

: yronounceéd nrcotinrc ace K1 e cc rece
invenfabshpw & prarsuinged yicabinc aeetvlo:ephnehté'rreaepﬂoogubta/lpe selectivity.

pr Of Dh@ th *Pﬁe@ﬁeﬂBﬁHég&o EaF;'S‘r%ﬂIé“ﬂﬁ%rEdrﬁﬂom @ﬁhegﬁ\‘;éHtlon may be

he treat seases or conditions as_diverse
usefubgoréhgtrre@trgpggo(j@@ggg@sor mgilp@p%%@h\@rg%ggé}ﬂs related diseases,

PNS Q‘emftﬁséeﬁi_e%t, Qﬂséése%mbtedrrt@@n%@mnmu@@te @Bntraction, endocrine

rine disorders, diseases r
disordiier Blsgasen P RIS IS neled GRBE ellion GekSer platarhiq dpflammation,
pain, peEnich withtlawal Isgingpierns syaqseninby ctnes éetnbiyatidre of abuse of chemical
substtdﬁ{: nati on of abuse of chem cal substances. In a
preferred enbodi nent the conpounds of the present
i nvelit @ prefeagdmrmbedimant e compoungdstatding present dmeansion may be

usefuPrfOIaltH@\fie%ttﬂn@Ht Oﬁre@eﬁﬁ&ﬁ“dr' Mo\t Gera cb@ﬁftl%nﬁsorder learning
eficits and stuyncti on,

def'C'ByW H%mﬁelaﬁgr ¥Sfél'f‘§%e%éi‘ﬁ%rﬁy”9|’9’8%f .V)@*me'mers disease,
attentédri deficiomttsitioni deflejtaeypreadtivity ydisbsier 4RDHDAPHIBLrette’s syndrome,

psychToosLl”ectie&egsi%w(gi&r)rl%r 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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psychosi s, depression, Bipolar D sorder, mania, nmanic
depressi on, schizophrenia, cognitive or attention
waledo7asgoss r el ated to schi zophreni a, obsessi ve PCT/EP2007/055169
compul sive di sorders (OCD), panic disorders, eating
di sorders such as anorexi a nervosa, bulima and
obesity, narcol epsy, nociceptian, AlDS-denentj a,
neural@ia; |05~ i ReriPharal atienverniwayy Keylieda: Pagt-f@ggmatic syndrome, social

phobiBungleagihgn d%dﬂdé@asﬁseu‘&adgmmigl cGhatersal sﬁidr@ﬂh@Sl pre-menstrual
i sopders

syndiihy bl < [IRGI PHRSS St Bise chiTorRiai§8  Shedhifc atioue syndrome,

mutist, atniehetiloraania get-lagd warddythmias - siagetine masaben, contractions, angina
pectoﬁgugd?em Yre FARR! | & HﬁUégp%{slﬂéfmapetEfcg\%'&%&Yﬁés‘? 'ﬂygerkme&a

Ysklne3|a y er ki nesi
premafure e giacellgiiong, epeatite oflifieuliye, h&h@"c‘s‘@ﬁ%om indemmaiaty disorders,

mflan?rﬁétroﬁ?tsﬁ(; nntof?@cbrﬂerauégfbn bbbls'g']pl% aidHonRO8IseB8E alfidinmatory bowel
diseai, o R Salien iacis: or MU HRBREI Sihires Gausad bysfesmination

of ugeeloft a@idutm/eilakhstarmegeuhomtr’rg/ ni¢stingosdontaining products such as

tObaCsﬁfrﬁH‘sp%@”%%h%{Pf ey iPEret Shtrafify hrodebepines and

benzadigzgping- Ilﬁewugkeremd alsebdlodenenti a, Ganser's syndrone,
pr e- ﬁ‘PB bréfﬁﬂ@ﬂoéfﬁ {ﬂ?ﬁe%t tHéengm[%lﬁﬁz% ¥ MY f¥Rntion may be

fibromny g{ roni ¢ rone, nmutism
useful ercﬂ%ttWﬂ m%iﬁ. @'eVF@UO'F &4,2 QV'@HW Mﬁ%’r’é” 0 H“QQ@'@F% or severe

pain, Cpé‘hf@ﬁ‘ité&ﬂé; @ﬂ@hl@aope@c@lweﬁt @fé?ﬁ@t‘ew?)élr@b@{[sed by migraine,
oea, skln sia, .hy

postoReEB P NG PRAIR: (151D PalCdsTaTEmaary haif fEuropatiic Pain, chronic
headdrz;hmrtemtsalopaml npaianredtedy talidiateter meurasﬁdtaw‘rm qrost therapeutic

LN , Ch di
neurdl bR ta B OGibAZE "0 corati ve colfiis
di ar Inhareayen mate tohefesies ergpn@imfm; the,geegobnds of the invention may
be ugé’ﬁ.JT"fBﬁtth@ntr%Etri%éﬁt Oﬁreﬁgﬂh&ﬁ'éfre H@l%&l@ﬂ‘:&s dlééng‘éd'cﬂgorders or

ni cotine confaini ng suc bacco | O
condiggies, aggosiatest with @@&@?thénﬂﬁ‘aelﬁﬂnﬁ]@i‘:ﬂ@ns b@?@’é’&ﬁ'\é@ gﬁ%@%rs angina

pectofigd pw%dr%m@we |¢d‘§ﬁ/u¢b’®i§1§ oﬁ%k‘ﬂh@e%aﬁ?hwthmbn t@pnavse;/ tardive
red, enbo ounds o e ntion
dyskifihsja BRIk B o BETHBIE Bl Shesshe Stiodf
al | eln atstidinmofe paeferremérdb@dmmn’diEhatoenmom'semfethpanmention may
be us%‘ﬂ.llrforo rbeaﬁgét‘?nerﬁ éPeWe%u?ﬁ Jr&itdl [k &@E@ﬁ?oﬁ{eg%ﬂﬁfeﬁjge disorder,

rative
transngat anoxmforawﬁm:@d yepeq degﬁreenabpat h| c pain, chronic

headgch et %Fé b?éfeﬁéh rém!ﬂ%l%eh? I@@&nﬁ@uﬁ’d@@ﬁﬂwb%ventlon may be

ost erapeutl neur a
usefu oy pler dCaHBRDE PIUENHONT AT sHiQNRaIbrmsH eafyr GYlairagiory disorder.

inflan@Bi@ey neKiv dub@rd@@nmnedero@écédﬁeCIhm@tdueeaa;@ynﬁ%mmatory bowel
useful for thg tre(g l[rE prevention or alleviation of
Pl dAgRo%dn

dlseaa?,slélgg@élved:iog ndi ti ons associated with
snooltrha rfuﬁhderepxaﬁeﬂredimbmﬁmeobﬂwbemeudds@ifdiieae énvention may be

usefu?n%math%ecttrgé mprEF@;eWhSnl ac}?ouélevfé?@)\ﬁmél’ °5‘|§betlc neuropathy,

rrhoea |ve skl nes
schlzqqglpf@m@ rﬁ?@gﬂﬁ'Vepﬂf éﬁ@lnu‘p@a %f&ﬁﬁd@laé@ﬂ t%scfaz@mren@, or depression.

di f f Fialiy ¥he 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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In a still nore preferred enbodi nent the conpounds of
the invention nmay be useful for the treatnent,
w@e@vasgoon or alleviation of a neurodegener at POEEP2007/055169

di sorder, transient anoxia, or induced

neur o- degeneration. In a yet8nDre preferred enbodi nent

t he conpounds of the invention may be useful for the )
concqr}treagltn,geﬁ@s,tlegﬁgg%?,tqlqyﬁeﬁedahggvirg{q 8Rd drcrggsed appetite and weight
gain.i nfl anmat ory disorder inflannatory ski n di sorder

acne Qsac s di sease nrat or

. _bowel :
di sellsHs &PE%X& r%t”&%TH FP%erSo‘ife%*Pb"r’ﬁhB@a’.e”i/'ﬂ”=apr09hy'ac“cs and
alleviétion béwﬂpda&fvemlrsq&mpﬁnbmdamréabsmrhmwmmmmﬂc&s wéatntent resulting in a

volunidly S B IPHIAE, SOREUd AR bl apat rent prevent i on

evi a I'C neuro Y, schlzophrenla
cognint an@thgr aépe@tntth@ﬁamnwmmQfgheenmretu)rt are used as diagnostic

agent%chal ORI BE ferfifficHEON &Rl RbaliShiigh lof ﬁlBStlrﬁ@%‘éHﬁfd}?s Qh various
he Tnvention may be useful for the treatment of

t'SSU%thdrawal synptons caused by term nation of use of
addi gt isveats pbedemnc esntefysibteaddhst iav esuitaibid adeseje of the active

pharrh 5L 8! BheYiE AR AT AL B SR P SHEIb AR o PRRS68ut 1000 mg
AP| nmmdimaeqopr&ferredsrfzfndmaamwtnéoItoldacdmﬁjm nmwAPI per day, most
prefeﬁla&‘ﬁ?‘ﬁom\gbtor&g%v‘@ ab S RM R Cq?\(l?xg)e ldgzt aaﬁéﬁ’%érﬁ hBwever, upon

traumati c experien ract

the e¥act rapgle i pdministialionothe fargein Whigh Btig, administarget thes indication

conS|d@|*“eQJn‘ﬂ$é“sU§fe'cf‘@ndruﬁf?dalrtﬁﬁﬁé‘rem% b&ﬁﬁﬁ/@@ﬂ%f fﬂlﬁf@rsbbfe%t hvolved, and
i ncr eased rﬁggetl e an

furthed §i BReTer e AT BRPe el the Shy RIS Ohyeaatgfanin charge.
pr opﬁ};éfen'bdax)nmtmrmlsl @‘vthetmwamtmfn mam@r biotdgical rgatioit in the sub-

o858 PIPRRIRCRLEC! S ALY 53 B0

subst ance. In anot her aspect t he conpounds of the

Phan‘n‘%\é@ﬂleSPCB Js8ednas diagnostic agents, e.g. for the
dentification and Iocallsatlon of nicotinic receptors

in vy i gpstharssagrect| tthes Hveplier eroviggsenppyal edphﬂaiaceutlcal
comp@sﬁlbhi‘,a*@bﬁwpﬁi@gz ea othdrh e@m"dauye aifedtiv@camdud@! of the 1,4-diaza-

f f b 0.1
b'CnytOEg 2%"&‘?”@ Okipeﬂg?t'vc?e@ﬂ%ﬁéﬁ\g Pog]f er : g(rjn gf o]ch : om

aboutHile a d,Ad@da-Eogcioff. ARIngrsit odagiazalys depvativer ofdtie invention
for us%flnftﬁ%?kmﬁé bé%oﬂwﬂn%?&%ﬁ nJr%)e fg?nfﬁ] thgerﬁwd@éfnpound it is preferred

to mtr@dm:ﬂ itke aatlvebrmgrecﬂi@nt @rpﬁpnallwxm i foemiof ageiisielegiealyyacceptable

salt, |hrhePhéWhéTéEdt|%BI 8&ﬂ§b§'iﬁbﬁ% étHSr Pith e oPRBré ﬁd1uvants excipients,
of the Eub ect

ul ar
Cameéﬁob'vrffcﬁf Hiluenie %‘:dz?ré?tb%'iz%u%{ﬂ@a&ﬁ Al %%"éJtWYPHé'Fa”eS
physinci &n pesfevederémpodipientn tearigeentiyref grd\mbs pharmaceutical

compoa%ﬁg%gmsﬁggﬁ& Eﬁeiﬁt 28 cajpg):ﬁ%%aﬁhgéﬂg)é(a% azg?t | VIrltv¥t|ve of the
invenfioonobeal pharmaceudicelly atoeptalle 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 dragé,
in powder, or in liquid form, and parenteral administration, in particular cutaneous,
subcutaneous, intramuscular, or intravenous injection. The pharmaceutical
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Phar maceuti cal Conpositions In another aspect the
i nvention provi des novel pharmaceutical conpositions
w@opns®Bsg a therapeutically effective anmount pOf/EPI067/055169
4-di azabi cycl o[ 3.2.2] nonyl oxadi azolyl derivative
of the invention. Wile a
4-di aza- bj cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative
compgpltlpﬁeof, theelnvegtion san, ge manyfreiused Ryagnyeskilled person by use of

standaﬁklﬂ*rﬂjtﬁcb@r eAd iconvéetidri Rehnidl é@_moﬁﬂméot@rtﬁe deisired formulation.
d to in ﬁroduc t.he ct ive i

Wherf Feieeh | GOMRORHERT o AR g oI I y el elofae active
ingrediaht malyrbeaepployedceut i cal conposi tion together with

one ﬁh?ﬂﬂé %jaP‘éﬁﬁfp%rsitﬁfﬁ%' Bt ﬁﬂ% ?n\ﬁé?%h' filay: bd bQ%BSé Sguitable for

di | uen
oral, se6tal, |I@'pn§blal | Raselp Pefrapneld temﬁabu(mhtdmg I’(éloﬁiﬁkléﬁﬂl sub-lingual),

trans@ér?rYéld%glﬁﬁ%ﬂ@é?@kﬁérépdzn&%’ﬂ %L&éﬁlﬁ!b‘hsc@ﬂﬁéut%h%ué hBtramuscular,
Za-bicycl o non oxadl azol derivative

intrapgfitqngal; HpEaY BRUS, o inaBelidta c ELEACEEE r9 ad'&téi‘)? file injection or
infusisa) adminisieatioratorthosd én adbrmtagebleeforvddniinitetion bVJrnhalatlon or

e G R BT ARl SRR, B By susane

releasengspslicars. s, Suitable asdampées i of t hestained Tradease r systesl)s include

semlﬂyﬁf?a%gee n?)éﬁﬁ@é’é Bplsplig! d%ﬁ@tﬁ?% f o?'%ﬁ? dei @ﬁr@ﬂﬁdé IBL)I“?npound of

er ingredients o
the imegniiont WB'Chh@at@éQSplf@@M hehdpeform 'Hﬁesmﬁfé?dwﬁé@@?&c&lg films or
microegpRasstion of the invention nay be adm nistered by

b ot ERP ef A Shta b G apiasiarayl cauveing o P8 invention

togetmmviulhssata:@'_mem]m;)nahaqi;avamtcnbmerl or tabdrett maynthtadspkced into the
. t .

form oF pfefifEreuttah iacitine, fnd, H Hox el 1RRELL R Blils include

solids, ndaimarticalar taﬁaletsntﬁilad@aoaglersnpgwdeoﬁndmlet forms, and quuids

[
 peRRRIPSAEIEASCATEBLE NS, LNIIGR, ¥ 08ne, giis, and
capsij@s f#ad Vﬁﬂutﬁ%ﬁ@fé‘ﬁt el far Of@d’(ﬁﬂ @u@@oalbcme@pfqrar@@tad @dm@stratlon
and éﬂ@ﬂéﬁﬁj@cféblé%bﬁmbﬂﬁ foMpareriesi 1ed, sg@ﬁmlrme@eﬁtucal compositions

ted t ta| ned rel ease of
and qnﬂgcfoes@lggnf)rrﬂﬁ;f mﬂyompn%gpﬂsé%rétmaig]gredlents in conventional
proporonms) swith onsrvlth‘ouit taeidltrumahecbve nammmndbarreprmulplabl and such unit

dosaéé’rfoﬁ’ﬁé‘lm wﬂgﬁ e eﬂ%ﬁﬁ\s &5?&”8—% ’th% RGB! ingredient

ncl udi n bucc ransder

comneiiurale Wik Her létﬂﬂﬂeﬁll de\ﬂlyrdqsmerrgngaﬁrah@(ﬁmployed

SUbC"Fﬁén‘?quélezbeléﬁ%{%@Q ony IrB%a@PﬂdI}IOBSﬁ{I/%ttlvre of the present

i.ntrav Lntraarterial, intracerebr
invenfigh capi RAGPINSIPLES BrA @%Vﬁﬂ%te/rﬁtqrélr@ncgpaf%%r@ Aqeass forms. It
will b‘eobhi\/iijlwstabhlﬁoée)rsk&rém ii shé adrt othab)thé nfoflbdingrRiogbge forms may
Lon,.includin rs and |iqui

compiy iss A FEE GPRTGE: STy 4 cramking JeHEE Invention or 2
pharnsageudicbhly egcenibble s#Hlt afis taimpednd of dasmveplorns i ncl ude
ignmt g:&{] I“?\%k)ﬁnﬁ@t rﬂ%ﬁﬁﬁgé’é;&f&ﬁ d O%ApOARGRL ¢ ROY RS S 1 4-diaza-
bicyclo[3.2. 2]nony oxadiazolyl derivative of the present invention, pharmaceutically
acceptable carriers can be either solid or liquid. Solid form preparations include
powders, tablets, pills, capsules, cachets, suppositories, and dispersible 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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the invention, which matrices may be in form of shaped
articles, e.g. filnms or mcrocapsules. The

wa 2eéb7dssza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derPOBHEP2087/055169
of the invention, together with a conventional
adjuvant, carrier, or dil uer®, may thus be placed into
the form of phar rmceutl cal conpositions and unit

dosalfedablgis: ehe. astivg qasppRNeM cisufxed| Wik thgngairigr having the
necewrylmrhdlﬁg da@bme sﬁltbblé%%bﬁwrﬁsan@@bﬁﬁfac@étﬂ|rD€Hé ghape and

, and liquids, in particular aqueous or
size &H— gueous sol utions, suspensions, enul sions,
el i XxThs, pamdersapsad| mlétisl pedienaibtyh a)htailsaﬁmm fivé droten to about

severﬂ{/ ?er{:‘é:‘rﬂ’ofstHQ $ilL Wohsodrd Sru?t%@ cé?\‘ijlgkéq;'aﬁ% h%?n%@%lrﬁ%grbonate

nect I'eé sol'uttons aren
magn@ﬁmﬁmat%atalc@@wgasulapt@ﬁg @ﬁatlmmdextﬂ@sa@éch ogetatin, tragacanth,

meth&l@ﬁlh.gﬁétel g&;ﬁ;&ﬁ'ﬁ%?%?ﬁlngﬁﬂyl%@ﬂu@@@' !Mhﬁ!tlr%‘agﬁx'f IBocoa butter, and
the i 108 (eQRRBISRBAIT by WETHIREL 1O dpelods dRE JATPUIgHeRG the active
compbonqwmrmerm@psaleﬂngnyiatmlau aly ealefefrqm"ovmmgamouarbsmé ihh@hich the
activeggéé\é@ lgl% ﬁillt(gln Wgﬁ%%e a&ﬁg a‘is?.ﬁl\é\flré nég]oe b'y %t gé‘rglgg \A(;I%'CHS thus in
assodiatibrd inathait bSmyldﬂrb{ azhglnengllozsrghisaace yicleded.vEablets, powders,
caps&éstﬁ‘uﬂs pE?&‘?éié bHéf 38% r?gjgascégn e adgy %éé&foe?‘oriﬁb éuﬁﬁ%&lé for oral

or al teral dosage forms
admuygrgtmn .ous to those Skl lled in the art that the

fol | pyt Bﬂapﬁa@m g@ﬁpﬂsﬁén@@ya (ONTEBRG VA8 ts{lﬁ:haéé laV@ixture of fatty
nventi on or

acid GHGRTAk 8L CPEST ths&c'éangbwﬂg& qncﬂﬁﬁ%ae%\tﬁpsawaosﬁnt isedispersed
homdgemeommntheF@n [rse har smgmghaThmcmolltemaiom@gmumst nixisire is then

] | vy
poure e'ﬁl{gv rﬂ\(/eé ot %%J llsogs[maﬁp\ﬁ/\gé t{;%gél aﬂﬁ ﬁapeéb?ut%sis&!{ﬂ%
ac cefpoatpositioamsr smt@bleaforbwea@hah@dnsoistrau@m magube. presented as

pessa'?Rals' q’arfngbﬂé pFl%%ﬁﬁ@d Qspéﬁéé UF@)%nPé’W%E?ayst @%ﬁt@ﬁﬁng in addition to

apsu cac SUPpPOSI t Or i
the a‘éﬂ@ﬁ@@@%@ %rﬁﬁr%rs E)§ 35 KPvea ih@raréghbﬁépé’ﬁ%oﬂﬁte

rmreL@umstpaep@%tmhscmCm 8bRAioAS! saspahsibAst sind emulsions, for
izers

avoyrin
examgl?sagﬂagﬂ w nrl)rg‘py%nﬁ ygol %Qllé@%}%?qr\pé@mmgbp@ienteral injection
liquiddpreipatraiprest cay Bgdéornylaed as stictgrsuirtigugoustpryethylene glycol
soluti\!l)vﬁ powders, the carrier is a finely divided solid,
ichis ina mxture wth the finely divided active
conpdhent.drdiazadbiayclo32nnaeyli oxadisrplyh gerivalvariacearding to the

presefft tuhvér’i‘tﬁ)rf? Fhay ethubays %rhﬂﬁat@&cﬁséér}én?érﬁﬂ'efbgmﬁ%%@ibhy(e g. by

uitabl e proportions and aCteth I n the sha%e and
injectigh, Bl oarida bote migsiasy & SarinURLSdESian ARy be presented in
unit dogstferm |rﬁ raenrpduley§ pre-filled dypingboUsmak velunye prfusientordh multi-dose
contat he ac %a (gur}d. rSubt abtrﬁecarrlgsrI are m ee3| UM corms as
itk & AAAREEro Rty arBe Rihadeild indl HKE sHe
suspep*esmnsn,saﬂlaatmws Qr amatsidns gebdy iar, aquegsceehihles, and may contain
formulation agents such as suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic
isolation of sterile solid or by lyophilization from solution, for constitution with a
suitable vehicle, e.g. sterile, pyrogen-free water, before 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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nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, a | ow
melting wax, cocoa butter, and the like. The term
w0 pooepasoat i on” i s intended to include the fornedBEPDNT/055169
of the active conpound with encapsul ating nmaterial as
carri er providing a capsul eliln which the active
onponent, with or without carriers, is surrounded by
ynthgtl(gc @pmserres%m sthdceliuless, ﬁogggg(gaél?cpw,ﬁnqyﬁylgeuqlose of other well

knowSisiispéfidivig a@@ﬁtgets and | ozenges are |ncI uded Tabl ets

wd h
CoedAlsd msUtd: &2 sl i, EEHRERfon < TRtanbie Rl BF ari rsion shortly
beforé&asepo dipard fmgnsp:ppalsatlbos|fe|soradaadnﬂmis’eiamomg3wmhqwduﬁcbrms include
soluti{'S‘rcrs,]‘:"sf}ésg%%r%ri(qu‘mc rﬁc?tc?tr?flﬁlgfb'ng %y&?cflh&? tBrEh%oﬁeﬁ’\/é)%G@fo&ent such

€ active
prepaﬁ@ﬁﬁ@eﬁﬁ@msﬂ:@mpﬁw efqloragds, bﬂagwrﬁrmgblhw@ nlwffefﬁ, artificial and

naturé‘loéW&ﬁ@ﬁéﬁs @ﬂs’ﬁe%eﬁ]té &h‘dk%ﬂe@%ﬁ%liz"ﬁg?a@@ﬁ‘l’éeﬁhéFt'r‘ie like.
si zed noul owed to c

er
o BT Tobi s elaiion o ioa gbisirays the,] dzgibsa-bicyclol3.2.2nony!
oxadiagalyhidetivativeonf Ay ibeertions aizyeBe Adrpeksad is@SointragP@NTreams or

otion§ & %, FaenBATAL Potehy RgutbeRe S CHERHST b ok "ygaume, be

formutatedrwitman hquaous o obly bape vafhr thet additiom of duitable thickening and/or
gellmg rfﬂt@{tons US'@ féﬁhMEtéHmthséW%%ﬂ%bBQ%r é rdease and will in

or 5} er. o
genergl \2iss ceBfain iosesor P&re%Hﬁl'fémgpﬁg@ﬂﬁeﬁg’ﬂlbnlsﬂf‘gaégﬁﬁﬁ dispersing

agentsi QG%ﬁérﬂfr‘?gFégéﬁﬂsoﬂﬁck?@fh@é éﬁtfs”bf @él@dnﬁ% agehwg.ions in

aque eth I
A gloBsc pyiable” 54, Eﬂ@» Sl e Bisrln gy thae mpwth include
lozenges @bdipl@lrtgathehactmeeagﬂfrtt in Bvitantoueed age ! bsisallpesucrose and acacia

or trafg%ch{hagﬁiéjStl % o)?éﬁp |ﬁé gia[aﬁggﬂ\}né ec‘i"%'ﬁﬂp ||4 T m% ise such as

or conti
gelatlhrﬁnmbglwnwlrae]@r ISHYrdse @ﬂésemledamh melthwaebes ﬁ:orrmrisrng the active

mgreéﬁ@ﬁ?hﬁ' §§f“t ghfquH gskrigyringes, snall vol uma i nfusion

In ose contalners with an adde
presgpk%!f)%eor TIHSPEPRIFNSI BIDrAPHIgH @Hﬁéthéut@h theyrmesalscavity by

conv@ruﬁ)n@nmem& f@roékérhpréswmfa erpper Opipett8 ot dpraPr The compositions
CidZEIC| Iggﬂ?ﬁyfcontalnformJIatlon agent s
may %%B 3 'lﬁ‘s%@glﬁlq{gmu f4H P8 'ng and/ or di spersing
agenAdmimibtratiorata thel nespirberatbcmayradse beachievey bemeans of an

aeros%?\fa%ulgf?%ﬁnm %H.ﬁ‘l g %%Yvé‘%rf‘?@‘eidfedtﬁé"p?&iaeg 9h $HrEddiffised pack

with gonsititable i bmmllant asum tafhl @ @bmr@ﬂlt@roear@onst@ﬁq)e for example
d|chIc%ﬂFﬂGSFbrﬁél%%nlé’ahﬁfhlor%ﬁﬁgfcﬁné‘tﬁﬁne%ld@i%l'ﬁor%@étkﬁﬂ&%ethane carbon

dioxicnsr AL AR RS Toe SOTRSCL A GO ATGERS oA a surfactant
such a8 lledithi. Sthef dGseoor 6rug&hatblbbldjnnl@lléﬂ%ytﬂrbvlkﬁm ®fta metered valve.
agen

e A e e A RSB RRY bR BTN i Bim of @ ary
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidone (PVP). Conveniently the powder carrier 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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finely divided active conponent in water with viscous

material, such as natural orsynthetic guns, resins,
woredoisbsoas | ul ose, sodi um car boxymnet hyl cel | ul oSECT/BP2007/055169

ot her well known suspending agents. Al so included are

solid form preparations, i ntlénded for conversion

shortly before use to | iquid form preparations for

or al VIR Mestreds ICOMPOSINSI PHaP®c & raive nysi@ed release of the
activesPigiédiontsmag bepsplogsd, and emul sions. In addition to

ol of B ERBOUr e, PEPAE RSEate bielRratL n 4T ppdag forms. In
such dodmnaher atepamie:trensrmbctﬂvﬂpérm@tmlt tduisek ecemtaining appropriate
quantﬁ% u%‘f' ?gtl e&)trﬁ;%or?é’rﬂ e ldnkteﬁioggéetf&%c%n be a packaged

ontot iderms t
prepa]:atnoru. HZ%{ nﬁC&)’tlQBoantzlmmodlﬁprﬁﬁa@u%ﬂtmeﬁl ofigprepatatips, such as

pack&®jed %IétQVééBélﬂ’é‘s "Bhd BSWHQFSJ’%' ﬁh%%%m@bﬂfe@eﬂk'ls% the unit dosage
cre or lotiaons, S ansderna

form epm¢ ﬁt‘?p§H 6?'%'&&50%@@ ?o Z@Q%ﬁﬂissf Bé 'tf%?-ﬁr@?éh@oepprom'ate

numbet bhaap oftheeun peickaged fdrase with the addition of

be. 1 DPNraGC R e TOE el BRI bade IERIAEITPy Titevenous

adminjeimatiei aadl sontounusd infusien are pmferredwbsipfogitiomsagent s,
st abeFtﬁ%PQeﬁa@l@”Bﬁ tegﬁﬁiaﬁé@f&g f&gﬁﬂéﬁon %‘ﬁ%pﬁamlﬁlgtratlon may be

or col our
fOU”dOBﬁbgéﬁtﬁﬁbﬂgltlgmqf n‘ i a;c'» HECE ' stans dMaae;k Publishing
Co., EdtoNDRAR i ncl ude Iozenges conprl Si ng the active agent

f d _
{raghc %f%”er@ﬁ@ Y Biiecie Apd aptege £ dndbarOOn of adkive ingredient,
which amatioraies th@wmpsolmb ascoalitdn.nTleerdpgliic efficaeyand toxicity, e.g.

EDso %H?{I@I(ﬁﬁi Ne g a%t@rmﬂggsw %‘@?&%@?&g@éloﬁéé?_p}rggedures in cell

culturgslanteixpasmental ipeals. dhe dose rapplheédedm therapgutioand éoxic effects
is thegﬂéﬁdge‘iﬁ&'nﬁd’eﬁé{nGWBé'e‘%B?ésh@E thefl%"tloq_)tﬁo—"ﬁ@[%o"Plﬁé}n‘f’aceutlcal

nposi t I ons
compe%l@na@efhmtm W@g%ﬂtﬁfaﬁﬁ'ﬂtﬂq ingsx@s Ak Rie %fﬁﬁnl st r at i on

t o tiRe rdssel éamlyteté@%uétadf abseebise azhéfrelp hdpystsg@ansthe age,

weight gl PRdtiey of gfY olidhiua” pEEE drdelée” Bscial @ the route of
admirssiratéd, edmagteelfbmmtar&hcrlagmssera ahdl othef resultodasioedh @GEChe exact

dosagﬁi&h oro c‘c:)upéeclg‘%ﬁfa%%{lﬁé@ ?ﬁ% Eﬁaﬂ:‘?tl ner.

|"uoronet hane rotetrafl uoroet hane, _
car bbhe gictisal desage deprees onithamlaéurgzand senerie pbths dlﬁggse being

treaté‘ao%%@% %EHHY tl‘?é ﬁ%cF&THnabﬂth% &stléléﬁ agfd Wbé‘%aned by titration of
l'écith dose of dr yg{; controll

the dgpags §‘P 6heoqa"tdc‘h|€f éf"@HW‘éﬁ H”&ﬁ”\t/'@f‘ytot ﬁﬁédgé?lt{?@ desired
therap&@icc defeats Haweber, pitovs dprESehtlyheoﬁwmmlafeda tHey pharmaceutical

compB8HEH corfriniier chuge’ eBen G fB.gpBut 508 oh8 o BtdfrgBgfeaient per
individeali dagd, irefesably afsfrinndalmoutpt dpyeboet HHD mgl mdsb peefened of from
aboutPP Y ¥bot ‘R?’ fﬁﬁ 'a\@@ﬂi?a!ﬁlg\(gr) ﬂweﬁé;d@{ﬁi'&'tﬁégtménwe powder

cat IrThe active ingredient may be administered in one or several doses per day.
A satisfactory result can, in certain instances, be obtained at a dosage as low as 0.1
ug/kg i.v. and 1 pg/kg p.o. The upper limit of the dosage range is presently considered
to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred 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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nasal cavity. The powder conposition nmay be presented
in unit dose formfor exanple in capsules or
w@anrnssdges of, e.g., gelatin, or blister packeCT/ERPIW7/055169
whi ch the powder nay be admi ni stered by neans of an
inhaler. In conpositions i ntlénded for adninistration
to the respiratory tract, including intranasal
MethedsafsiheraR¥, the conpound will generally have a smal |

partirﬁéée1 ,ﬁLdiazéQ?qml 812 ZInehylt f@%aéradt@ry_l Ocﬂ%rﬁlgﬁﬂ\/ééodﬂﬁtmf present
. .ess. Su particle sjze e i ne nmeaps

invenffi vire ifatle B tinic, ank, ks PBore ) Sefd B 58 rRAYPRAEAS @ range of
ailmedesinvelving: onplosrgicahsfantEonesals wellghsya range aifridsbrders responsive

to ther%étﬁﬂsc?fr{?icﬁﬁ?né&d%t‘b‘?s.i ngredient may be enployed. The
pharnaceutical preparations are preferably in unit

dosalfe aneihns. appegiulite fioyentionh@rgyidemratmeinods for the treatment,
preveRtiBAi of ARIidtHrOot Bi dis€95Edr GOBIsBIEME aRPINARIIABEa living animal

guantities of the active conponent., The unit dosage )
body  §alding BeimBACWITEl JPeptr anisorer Rb Gickige 1S fesponsive to
modutativinabhichglinkrgiy edcepio@ntand edichl mutkpdrainprisess ddmirdstering to

ck tabl ets sul es d_powd in_vials.or

such BAGSRPERMARORY " reiRi b i@l PEHA bared Mtk pgmount of o
1,4-dieabthicyclef@ch2inonyl oxanierglyl darpeltive obthe tnveatiobe t he

appr [ Vi@ 4 i £

Tob1 o 2 PR ferrRd T ibofindity ] oibERe, difhraBr 6P eBR o Reates to the
centrgliniyees $YHeMat r avenous adni ni stration and continuous

i nf UFPh&bréfefrddl Rieidaf thdieaRMS torRBmpldtel tdiRbrdlag abltRe invention

on tsgchal ues for fornulation and adm ni stration nmay
are thoseslaied 49°Vehe | atest edition of Remington's

Phar iras ati tpresdnt Stindeapkaté dvitlaatks table sbsage Cangestast within 0.1 to

PA; her. j f, j . refer
1000 Sl qrAr PSSR Sleh bl 6 860, HuGRRfe B, ok bl breferred of
from S3phyie o0 omiligradis: ideily, Tiepeagent ias esbal sppnathe exact mode of
adminiShtidr,Y fofin 9in ERpRHAN %Pﬁ&eré&fytp@_ﬂﬁi tf8n" waY¥d which the
_standard pharmacol ogi cal procedures in ce cul tures )
admigjptratigfe ris n@ifeGEpd adhpresubieathinvgbead. r e oyt weight of the subject
involdde baBUither m@%rteoefbﬁc@faha@@eiri_énw@ﬂtmEgpﬁ@rehq)ri vd&narian in
h and may be expressed by the rati o LD50ZED50 .
CNarg8nhar maceuti cal compositions exhibiting |arge
t herapeutic indexes are preferred. The dose
adm ni stered nmust of co refully adjusted to
the age, weight and conz@t?l&gﬁﬁ'(ﬁsat he i ndivi dual being
treated, as well as the route of adm nistration,

dosagge figfdhtiBAds 'faBhSR Mus@add tbith ek iced@SiHeeblloRlMg examples,
t he exact gostg e shoul d of _QoursQf]}gbe det er m .ned

: : py the
whichgrg st it NZ8Y Y4y ltokng o e senns OgWet'Hkée%@PLﬁSega'med-
and severity of the disease being treated, and is
Lthin the discretion of the physician, and may be
Exanw)ééﬁed by titration of
Preparatory Example

All reactions involving air sensitive reagents or intermediates were
performed under nitrogen and in anhydrous solvents. Magnesium sulfate was used as
drying agent in the workup-procedures and solvents were 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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the dosage to the particular circunstances of this
invention to produce the desired therapeutic effect.
whloweusso3s it is presently contenpl ated that PCT/EP2007/055169
phar maceuti cal conpositions containing of from about
0.1 to about 500 ng of acti vé I ngredi ent per
|nd| Vi dual dgse, preferabl of from about 1 to about
7@bigycl Z]penare (Ik HEH d to about 10 ny,

ar e $§ltlﬁ@@bmtf)ﬂroft1h¢fdﬁmﬂ!ﬁ¢yb Bezaz]mbﬁbﬁ 3-0he (%‘Blg/eHB mmol) in

absoIH red| ent(1§§¥pﬁ} 5@9@'&14 e:gul Icgwgofl){vr %ﬁ\égaaundder argon The

mlxturmmaarreﬁexed)ﬁ)rcﬁc)haumeainmha dtlmmgda t@sedahwrasn Gerbperdtiueg. To the

reactlbn\fmxﬁng vJatEP@ﬁ]l h 20 nTII”kg di&ﬁeg v%ég E%&’éq B?Sﬂ (IS_%E%QS mixture was

consi
stlrred fqr Oaﬁqaogognﬁgmg fitesed |D|ferI§rg|§§|S fﬁgﬁge'gweipsglvenbmas evaporated

and tﬁ@%&ud@elwag/dfﬁnlteG FHRYIK ?éftu's at- 90°@PGb ﬁrrﬁmar) to yield
Eﬁﬁlﬁtoabutlo . 0. Met hods of L
1.4- d'?ﬁ@ %YG'o é-2nongyiey é bocye [@‘?%‘1 Y%Q%‘Eﬁ%%miﬁﬁr'a
derivatives of the present invention are valuable
for thet eat ment of a

=ebs: dysfunction as
vvel | Tastha sohrh@e Qj’f3 qun;mr:hldanene é's/dmcshlcmlet @G g2 & trinol) in 90 mi

of wilern ﬁgﬁ‘r%xg%%hﬁt gglﬁroch[m'%m(b?r as?@g 'QN&nIsbéHUm acetate

eat reve tron

(CH3(§©%3§{2%@30§ &1 myeell wese aéidéﬂsﬁ}ed@\'XtB‘ie Wa'é@ﬁbrﬁﬂlﬁiﬁ 0°C for 1
hour &ndathdrv 'c@@le@f”tm Q0te éélﬁré'l‘é'dn@ry%télmlf@ﬁnaté‘ﬁ'apwvas filtered off

di.sease rder .or condi ti S nS|ve to
(with Qs AT A Ot T Vet Wt § oo Biwn ch et hod
coinhee}?qammnndmbae|mgnbo(4$)l.@cfg)a/vdas \didagdadurirgy 2blesiyrs by small

portiobgcﬂgu@jeﬁgafeggbnﬁ? ycI oﬂ'&%ﬁ%ebﬁﬁ ﬁ%‘cmaﬁa%f ég‘;fﬁ ?erﬁgg}é%re of the
solutideﬂuyiabithe reactidrewiag ket iadb 307@. Aftpr adiditioe df aII oxime the solution
was sqm%%dl’o@@tmlﬁt{?és dt ﬁf@§&ne%§rﬁe‘#&ﬁr@rth@ﬁﬁﬁﬁs‘f&%d & wa &hamelled

central nervous referred medica
vessql gadcaliovwsisstocigret rprat @tﬂ”%é‘wgi hlge @@'Q'(h BixtyieMEsdieutralized by

a soltﬁrdh éﬁmasﬁum @@lrb@h@tee(sda irs 360 Il greater s arzinsfgtett Bto 2000 m

flask, rﬁi ﬁ.ﬁttgcg a?,hg mco?g{aér anaﬁl%;(%%%t%%%ocrﬂpmfp@p igrsx 600 ml). The
combited prgemicl ervaetspwefeedried waith Sodim36utphal€)Othei $olvemtaeaporated
ana 5N (SRERARE0 B NBHEL OR SO STPEY BPUR ficur of aciams
i ndi eatstallizatinmetitheheltainetemaduieniremr hedrdaxare (220 ml) gave 15.8
(400}3%)96f ¢ dufaESbwabwz ZgﬁWrPdﬁlgfbnet &€ cBRAYIY8 I8k é?{/sttatketh mp.

l;é ect involved, and further the preference and
211-2d peri ence of the physi ci an or veterinarian in charge.
EXAMPLES

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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The invention is further illustrated with reference to
the foll owi ng exanples, which are not intended to be

WO pooanysos®y |imting to the scope of the i nvent¢DEPAST/055169
clai med. Exanple 1 Preparatory Exanple Al reactions
involving air sensitive readents or internedi ates were
perforned under nitrogen and in anwédrous sol vent s.

fuma"ltﬂh@ﬁ'gsFD%%QW@HB”\%@"%&%@N% regrysialzed &RM isppiqranocl. Yield from
free WABKBIR- IfyC(Gle%)SSL@nIQSBHRMSt of Wal-eHRv aipoat & 5unB3 Da. Calc.

es 1, 4- Di azabi cvcl or 3. 2. 2| nonane
3151(‘52#@%6&%2 IBr?rtﬁound) The title conpound was
prepared according to J. Med. Chem 1993 36 231 1-2320

1, 4 We?éz Fé 611 Oio%o?dlﬁ rtanﬂen%oonefr&r%&& SiazdidyEBR.2.2Inonane

WRLYC I o R N

HRM$ @ (¥ +83)el shbws 329 18880D 4 0ChRaGRIr1Ed 366 g efedt Oreppho
the reaction mxture water (5 m in 10 nl of di oxane)

was added by drops, the m xture was stirred for 0.5
MethbdB and then filtered off via glass filter. The

2-BerA Y Sio X5t S- Gl apRhat 8 ATk @eﬂbﬁéﬂﬂi’@le"@ﬁe%é&bié dmpound)

Ubl I cl T Ornr dé palralt us dl . moar

- Beaz bioeyiee dP8.229.21 %ﬂam@o{) v_(aqa@dgd ovsb/& Taigutes time-period
to a Qﬁl'XﬁHé' 86 S-HAHoPE SRR X6 |-5BA [frBa]oxaduazme 2- th|oI (25 g, 112.5 mmol),

trletylem%&%gbl ?é:énor 3@% Zbgﬁﬂ%@olgzﬁﬂ,rﬂﬁa%@r E%ﬁé'eactlon mixture was
stirredhyad roorhttempeeat(idd fay; 2 Bd8rsnvajupous s8diumh hgéirosdee(150 ml, 1 M) and

ox Wl K ; l)..a :
wated UK IR 254 5RO b Ot TR s B o a sl
Yield 3ddeg,(94%9. ni xture was stirred at 70C for 1 hour and
then cooled to OC. The separated crystalline materi al

was filtered off (w thout washing) and dried in vacuo
Methed G/ el d 40.0 g of oxime. The 3-quinuclidi none oxi me

5- Ber%@1hQ]ctﬂdxdlf@vli'lggt?d]di@ﬁim@%hﬁlﬂl $|nte/m@miétb d@demm to
re at e or.,c, a .
D emparbtol P oksSCaltaOn tifi RyTERiSs JA58 gn 9afs mmol) was

addedépt raixturd@T. po@éﬁmmd@«ﬂw@md@ (05.7ad,| 28xmmeol} bed sedthanan(350 ml).

The rﬁ‘%@rét\héé @0 dzéfb mlmtegsat?{)?@gg\vﬁ%ggﬁuﬁéﬁsgﬁ%g%%mg% (38.7 g,

transterre an enanel |
508 mewthwesoatldashpEraxtmikiaire wies iirad catnietiuyrier Wik hours, followed by

anoth%?lﬂorrt“r’érﬁ 6?€ambnad|§9|ﬂ%' (?Q P4 ﬁe?é}ﬁﬁbHrﬁr&PF&m%? 4(I5Qﬂ/ater (300

wat er ransSferred ifto

ask,
ml) wg§|qgip§g %Igt We@@eﬁs fcaanefisyHigdecn Hﬁt%%ﬂ‘?(ian? evaporated The
aquedll suspaisiod Jas Hdifigt )by él'ditﬁng@ﬁhbéﬁldal@dgﬁfdmclﬂbhc aeidsto pH 3-

4. Th\ée\éggﬁét't pgr(?lgmplta?edS qut'e%rc]i %lﬁldpvvaaé \e}iaswe]g V\% h WaRr (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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and the solid residue dried up in vacuo to yield 30.0
g (77% of the mxture of lactans. Crystallization of
wo b@7okt0as ned m xture from 1, 4-di oxane (220 m PCOREPB®07/055169
15.8 g (40.5% of 1,4-diazahicyclo[3.2.2]nonan-3-one
as colourless | ar ge crystal§6mﬁth np 2 11- 212C.
(5-Benzo[ 1 , 3l di oxo
f"trat'og amdoawaha&e@ﬂ@nﬁf)soid mat@rlak(aﬂ%ﬁ% 8\)/&‘43(?[@0'@%‘3'1?)()%“@0“0” of the
filtratd wittrdtaylasiedateatdlioWeanmod AeVbpbrationoYield 45 89(99 %
1, 4- d|a¥ab|cyclo[3 g?ﬁoﬂgﬁﬁa?G 36ﬁg, 50.4 mmol ), g( )
benzo[l 3] di oxol - 5- yI 5-benzyl sul fanyl -[ 1
Exam@ie 4 oxadi azol e (15.0 g, 48.0 nmol ), DWF (20 m) and

in vitth ThilbhREPbE R BIMGaRbRBING Biflgthg APRAPBERR ) "0 |
gel Wit msmabmmieohhm aﬁm%r@‘tﬁahérdlambmgxh @at]gonyl oxadiazolyl
deriv@{UEHfa RS FObMESH @RV Birdiig Ut‘é')e (i}fétFBﬂ%e (o 91|<§Btrn|c receptors is

Repeat ed chr omat ography on th chl orof orm
detersTiyEdiA 1 NG 4% q&@m%ds o aihG G dRECRsR N 6., WO
2006/083p60duct as an anor phous SO|Id Yield 4.4 g (29 9.

it ot £ ERPOAEGs lieeliBl 3R D7 Bk otnd iceiPafien or the test
substancé e indikiksi the spesifisrtbodiog df dher-duagsedtoxindy 50%).

pacel3 g 167 i Stee R AR s T SO8 T 08P s, 1462
Da. Calc. 315.145716 Da, dev. 1.9 ppm 5
Tabledt [ 5- (2, 3- D hvdr o- benzo[ 1 , 4l di oxi n-6-yl H1

Inh 3, 4l oxadiazol % %II- 4- dlazablcyclorS 2. 21nonane
JlJQ@QQéiJﬁQ&44%&%92—@@5&@3@&d A2) \Was prepared according
to Method A fron11 4-di azabi cycl o[ 3. 2. 2] nonane and

2- benzyl sul f anyl - 5f { r ¢- bgnzol|l
,4]di oxin-6-yl)-[1], § i‘j“g‘?é%‘sa-ol % | 4 ESI HRVB of
[ MFH + shows 329. 1516 DNo.Cal c. iaN0161366 Da, dev.
0.7 ppm 10 Method|B 2-BgnzoH
) 31di oxol - 5-y| -5- b..llLyl ?Sll 1 allyl =<_=0’0~31’ 410xadi azol e
(I'nternedi ate conpound) Benzyl brom de (20.2 g, 118.1
nmol ) was added over 5 minutes tine-period to a
m xture of 5-benzo[1l ,3]dioxol-5-yl-[1
, 3, 4] oxadi azol e-2-thiol (25 g, 112.5 mmol), 15
trletylan1ne (22.8 g, 225 mmol) and ethanol (200 m,
999 . The reaction mxture was stirred at
roomtenperature for 2 hours. Aqueous sodi um hydroxi de
(150 M, 1 M and water (100 m) was added fol |l owed by
filtration. The product was isolated as a solid. Yield
31.09 (94%. 20 Method C




10

15

20

25

30

35

5- BenzoH , 31di oxol -5-yl -H , 3, 41oxadi azol e- 2-t hi ol
(I'nternmedi ate conpound) Benzo[l
WO 3jodi1ssoss e- 5- car boxyl i ¢ aci d hydrazi de (45.8 pCT/RB2007/055169

nol ) was added to a m xture_of potassi um hydroxide

(15.7 g, 280 nmmol) and net hddol (350 m). The mixture

was stirred for 30 mnutes at roomtenperature. Carbon
CLAIMPsul i de (38.7 g, 25 508 mmol) was added. The mi xture

was stirred at reflux for 20 hours, followed by

anot her, portion of ca disulfid .7 g, 167 mmol
and Tor BBy SRl 2R 1o ot fetiedie] PR stnted by
Formetedess of carbon di sul fide and net hanol was
evapor at ed. The aqueous suspension was acidified by
addi ng concentrated hydrocloric acid to pH 3- 4 . The
product precipitated~filtered and was washed w th
water (50 ni). YN/ed_gxrsig 3 95% ag| el | ow powder.
Met hod D BenzoH 7| di\oxdl e- Ocar b8kyl i c JZid hydr azi de
(I'nternedi ate COJEZEEB; A m xture of benzo[1l
, 3] di oxol e-5-carboxylic acid (42.7 g, 257.0 mmvol) and
35 thionylchloride (163 g, 1.36 nol) was stirred at

65C $08 phafA¥Seutitdfy BcsbptadlsalPBeF8bl wherein
, 3] di oxol e-5-carbonyl chlori de was evaporated, solved

in tetrahydrofuran (200 m) and added to a m xture of
hydrAEi r@pr]?eenﬂsyohi afpﬁah%ﬁ%r@ugécwl?&l lﬁphér&yﬂgds substituted  with
r ran at - , followed by stirring

meth#l%ﬁé@pﬁ?ﬂggﬂg@e@%c Water (200 m) was added

followed by filtration. Solid material (35.0 g) was

i sol at idtsati [ [ :

el 4 ?“{%.dééégjbkzé'ﬁ%@ﬁ%"E@Xé@%@&é’ﬁeﬁ&aﬁ?é i glaim 1, or a
pharmagetigaby waeaepEatg | salk dhateof, mhiareiRed\roieriesenty anahenyl group

substRYRBIOKIH hhyl¥h&diex#S. 8 9 (99 %9 . Exanple 2 In vitro
Inhibition of H-a-Bungarotoxine Binding in Rat Brain

In this exanple the affinity of a
1, 4- 8i fha-h4-ayaz=pbidyClold.a@ydnyd xadidazoly | dativativataf \abaim 1, or a
[[nventl o] i.ndi Syt
pharflaodttaly ‘dckepiibie ctab gt heiBit Al Mifelinty g engnyt oroup
substiaiedi with ethylersdiony.al |y as described in e.g. WD
2006/ 087306. The test value is presented as an | C50
(the concentration of the test substance whic

: . h : :

i nhi bi Tke {lift-digzachicydols adinag vbpxadiagolyliAgaratvexef g 1, which
is 50%. The result of this experinent is presented in

Tabl I Tabl Inhi bjti . .

st bt bl i g lepRiagBl & y1)-1.4-diaza-bicyclo[3.2.2)-
nonare;dordi aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative

repr £5805 89p Y aF@HBH-A 1! 41dioxin-6-y1)-[1,3,4]oxadiazol-2-y1]-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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or a pharmaceutically acceptable salt thereof; wherein
Ar represents a phenyl group, which phenyl is
waendnstizgost ed Wit h et hyl enedi oxy or et hyl enedi BREPR07/055169
The 1, 4-di aza-bi cycl o[ 3. 2. 2] nonyl oxadi azol yl
derivative of claim1, or a1§har maceutical ly
acceptabl e salt thereof wherein Ar represents a

phen9d Ay F&I%m§96§wau?%pﬁﬁ'f'ﬂn neQRPIigingdRoerapeuticaly effective
amouht éf fhe-ﬂa @b@&@l@{cﬁ)[g 2231Renyll o@mcﬂﬂcdeﬂvadeé lovahy‘()ﬁe of claims

ut | pt ahl e sa
1-5, $h & Bpaeoely ASeaRER dflian’ s3E-FR oy "8 brodrug thereot,
togetiserbgith buteadt ane lphetmybemtma"w@cceptablér harrier or diluent.
1, 4-di aza-bicyclo[ 3.2 2]nony| oxadi azol yl derivative
of claiml1l, which is SBenzafnl 3] di oxol - 5y|-[t
, 3, 47 MNselchihs 12-diaya PICWQ[ﬁa?z @h&&@*&ﬁl@zczylzqeﬂva ive of any one

of clﬁﬁrﬁ@nﬁS 06r4a[ hér@mé”cé?ltﬁéw Qcé’@;ﬂéﬁ[el addition salt thereof, for the
I OXI oxadi azg

manufagtHreaZgﬂ, %ycﬂh@[ §C‘2Ut2‘3411oﬁﬁﬂ@osﬁﬁonénéﬂgﬁﬂ’ﬁ@éutf?rcatlhley treatment,

preve?@gﬁgﬂ'mbelaaah toftaftﬁéseaﬁe oba disbréer or a clondltlgn of a mammal includ-
i az n azo er|v .

ing aghdinAh iEh Fisedie’ FsGhRr i oA ATE ntspfidive b fBautation of

cholineggi¢]regeptioszol - 2-yl ) -1 , 4-di aza- bi cycl o[ 3. 2. 2] - nonane
fumaric acid salt; or 4 [5-(2, 3- Dihydro benzo[l
, 4] di oxi n-6-yl) - 1 3, 4] oxadi azol - 2-yl ] -
, 4- d@a?'&%lué?é@l@Pr@”Q tQ]C WaﬁéNh@'i@m m:e g@ieasg,aqilﬁogler oA condition

is a I@B |ﬁ@§e&4§b@@r FP@' Hbﬁdﬂt Cﬁféwidr’%' 8éfidts and dysfunction, Down’s
ve a

syndrois AEHEIGE £ s b ron BE ik AHenon fefigl hypsgacyilty disorder
(ADHOY), doyretiess syndrbmieypsielaosiordepression, Blpolar Disorder, mania, manic

depre%gﬁ)r g’;%&c%ﬂqq%?%h%f ac%@ﬂﬂfv%bé a\%@%hbho rél%t%r epof ’scﬂ{zophrenla

et’h
obseqm\eer rmmul$ma|qh90ra1@c@r(0&ﬂ))e paLie |cb$ordersd| ¢aing disprders such as

anoretﬂ?eie rvbds 35 m@é L Qﬂﬂ@éﬂ}/o[ﬁargolé}ggyn%bc%ﬁﬂbﬁz‘?illz)ls -dementia,

deri'vat[ Ve of ¥)oneo ai ns
39”"%W@t?'¢tﬁmy ALBpERB| isgase HBintiagian’s iiseate, Agpotrophic

Later&INSclBRIid, asxiste, ﬁcﬁn@@lbammﬁldﬁé{d?éél;s convulsive dlsct)rders epilepsy,
e _treatnen ven

osi tiaon/ ament for t re
neuro&%"gﬂﬁwwst i Eﬁ 13 o @R or 2O s of eﬁ geuro- -degeneration,
neuropatity, tdiabetad neurapatiey,, périfeficidiyslpxia, Hardive dybkiobsia, hyperkinesia,

mild SHiReAD erﬁéo%?rs%@ﬁ ha‘ﬁoﬂglnt bioé‘cdtté Erﬁ%g%n&ﬂr?é%uh%nt character, pain

nodul a erg C rece
causett dor dnigepine, cnogmeratlwmdcraen,n plhﬁétQm skirabe path, sivflggymajery pain,

neurdb%'ﬂ%tda@rﬂ 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.



IS a cognitive disorder, learning deficit, nmenory
deficits and dysfunction, Down's syndrone, Al zheiner's
walc@eass3s attention deficit, attention deficitPCI/EP2007/055169

hyperactivity di sorder (ADHD), Tourette's syndrone,
psychosi s, depression, Bipoﬂ r Disorder, mania, manic
depr essi on,  schi zophreni a, cognltlve or attention

def i 8i A mehgdesfl tt'i?ag@ﬁf‘tzoﬁ'lﬂ”@ﬂ ign Yhglewpijen of a disease or a

dlsord?érn@ﬂlb8¢o/rﬁilt¢br$@f@erﬁng@®nal iy C nde@thg%f &unfaii ivalgich disorder,
as_anorexi.a neryv

dlseaggeg tcynaﬁlgpczﬁ éﬁwnshv&ltgewpdg%%loﬂl Bgc@@@%ligll% receptors, which

methee moneprisesetitel atepaof iasiminiBtarkign smisush da dieage animal body in need
n inse L ral f
5 thereJ)'iu éep%rgﬁeﬁtlc%l/l% gez%cgfgygl idth e(rbg ﬂiegn‘\'r;‘éll d?‘é%g BScho[3.2.2]nony!

0X3d|§Z@'MP@@'ﬂ\§tIV§mflaéW§3ﬂe Qftealmﬁe@veﬁwer ative di sor der s,
transi ent anoxi a, induced neuro-degeneration,
neur opat hy, di abetic neuropathy, periferic dyslexia,
tardi ve dyski nesia, hyperkinesia, mld pain, noderate
or severe pain, pain of acute, chronic or recurrent
character, pain caused by mgrai ne, postoperative
pai n, phantom|inb pain, inflammtory pain,
neur opat hi ¢ pain, chronic headache, central pain, pain
related to diabetic neuropathy, to post therapeutic
neural gia, or to peripheral nerve injury, bulimnm a,
post-traumati c syndrone, social phobia, sleeping
di sorders, pseudodenentia, Ganser's syndrone,
pre-nenstrual syndrone, |ate |uteal phase syndrone,
fi bronyal gia, chronic fatigue syndrome, mutism
trichotillomania, jet-lag, arrhythm as, snooth nuscle
contractions, angina pectoris, premature |abour,
di arrhoea, asthma, tardive dyskinesia, hyperkinesia,
premature ejacul ation, erectile difficulty,
hypertensi on, inflammtory disorders, inflamuatory
skin disorders, acne, rosacea, Chron's disease,
i nfl ammat ory bowel disease, ulcerative colitis,
di arrhoea, or w thdrawal synptons caused by
term nation of use of addictive substances, including
ni coti ne containing products such as tobacco, opioids
such as heroin, cocai ne and norphi ne, benzodi azepi nes
and benzodi azepi ne-1i ke drugs, and al cohol.9 . A
nmet hod of treatnment, prevention or alleviation of a
di sease 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 nmethod conprises the step
of administering to such a living animal body in need
thereof a therapeutically effective anount of the
1, 4-di aza- bi cycl o[ 3. 2. 2] nonyl oxadi azol yl derivative
of any one of clains 1-5.



