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16 MAR 2007 1 NOVEL 1,4-DIAZABICYCLOALKANE DERIVATIVES,
THEIR PREPARATION AND USE TECHNICAL FIELD 5 This invention
relates to novel 1,4-diazabicycloalkane derivatives and their use in the
manufacture of pharmaceutical compositions. The compounds of the
invention are found to be cholinergic ligands at the nicotinic acetylcholine
receptors and modulators of the monoamine receptors and transporters.
10 Due to their pharmacological profilelthe compounds of the invention

may be usef rthe tre iSe rdi ‘ [yerse as

those related%%étch&ﬁi ]cEsP ggh@%&‘%ﬁﬁ%?&a@ﬁ ystem

(CNS), the peripheral nEAFIBP BERARATION ANBUSE or disorders

related to smooth muscle contraction, endocrine diseases or disorders,

diseases or disorders related FEQHNICAECFEUERRtiON, diseases 15 or

disorders related to inflammation, pain, and withdrawal symptoms caused

by the tepinalaRieh QQI&@S%CHS&_EIC@@&B%%W@%@EE@HN& and their
ué\eRﬁ?{?]J hr%Fenrb‘?&ﬁ& 0% °§h%' ea[@éﬁti&%\”f?ér gagm&%: aﬁuew'é:&ﬁ{]%ﬁnds of the
_exert its “biological effect vla two_ types of chollnergic recepfors, the
RO i ) R B ORECa Jaenanet, 85 Metnic RegtyiRglingyeoeptors
ashonst irtese ptdhe MamIng saeepines ARt SIANSROAeR%t muscarinic '

_ -acetylchdlirectodbejtp haooacviegical paofileatheebompaunito tintbe invention may be

u%ﬁﬁéhﬂi@%&%‘ﬁﬁﬁmf%ﬁmﬁ&%@i6@%?&8@9%%”&%@5 BRCthesY¥ d8lbted to the
HOHURRE . KRELAUSH {rSCAERRAREYAIING SRYGIQBRISN! ML I8APhRa e rvous
treatm rﬁ f memor reIZ}ed glsord r§H ve focused on }hes nthesis of .
SYRIRRARNG £ SHER0 e B 8 FRIBR oY DoRE NG S Sepisiory, endocrine
disgapes: @, dirotrarsisfirranes On AisrgrorIpies do MRy Ersiegnaeralions diseases
odidisasimsarelatesb tiaifthmitatioyepaintanolihdrahalirmm o8’ symieed by the

tdrfhingiie sle/besyiafahéraicdrbebsanssae, vascular dementia and
cognitive impairment due to the organic brain damage disease related

directly to alcoholism. Indee d'ﬁg{.ders can be attributed to
%%%%ggﬁgﬂmen

a cholinergic deficiency, a dop cy, an adrenergic

deficiency or a serotonergic deficiency. WO 00/34279 (Sanofi- n_thelabog )
described 4 SAPRET 0[S UGN S ECBFENR 1ERAIFaRMIRy Sent i

biglegiced wifedteiawpstyorfyosishelineisicaaentersatiye musearivissAgetyl Choline

Reesptdre dnAlhRy end éhsheivet rie firebhChisineRees mbth ¢npi@isBnt
invention3aiyas @il esitaBhsked elal/ Vi SoHRT S AL EBAIrRY FEBEMEIR) dominate

qHSREARGS é‘o@ra%?cgi@(fe'Oiée%?i?éﬁ&nPe“%?F@ng?s“Yﬁ%ﬁé‘Vé?&@%Eyi%%nt to
nicotinic réceptors. Only bicyclic heteroaryl derivatives

memory an canmon, an muXﬁ research au¥ned at t%e gevelopment of agents for the

treatment of memory related disorders have focused on the synthesis 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 00/34279 (Sanofi-Synthelabo) describes 1,4-diazabicyclo[3.2.2]Jnonane
derivatives having activity at the nicotinic receptors. Only six-membered heteroaryl
derivatives are described. The five-membered heteroaryl derivatives of the present
invention have not been described.

WO 01/55150 (Sancfi-Synthelabo) describes 1,4-diazabicyclo[3.2.2Jnonane
derivatives having activity at the nicotinic receptors. Only bicyclic heteroaryl derivatives
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16 MAR 2007 2 are described. The monocyclic heteroaryl derivatives of
the present invention have not been described. WO 01/92259

(Sanofi-Synthelabo) describes 1,4-diazabicyclo[3.2.2]lnonane derivatives T8 MAR 2007

having activity at the nicotinic receptors. Only phenyl-isoxazole derivatives

5 are described. The thiadiazole derivatives of the present invention have

not been described. WO 01/92260 (Sanofi-Syntholabo) describes

1,4-diazabicyclo[3.2. 2]nonane derivatdves having activity at the nicotinic

s. Only phen azole derivatives are described. The thiadiazole -

S A S e M AR R S e
bepmdesribpdzer Ltd.) describes 1,4-diazabicyclo[32.2]nonane derivatives

having a4t0iG14228N(Beatinft Igotheiebn) dabclibesclid bézatdeytlo[3.2.2]nonane
déiRAYEYAfaving Qéﬁﬁfﬂ)ﬁqhghﬁcﬁlﬁ{@%é‘é6t3%temﬂi)ﬁﬁ@fw%m&5t68nvatwes

r@%%%@hﬂ%enf'ﬂ@ W&%ebﬁgﬂgﬁ%‘@%% W%gn% Tﬂé not been

INV T ON The present invention is devote to the provision nove
tors of the nicotinic and/or of the monoamine receptors, which

modu|atb'v§>39é/%%%ﬁ9 (At Simihelabed despihssabdsdinzakioraiold- 2 2lnonane
deeVatibsohtindnghalitiatyistrtive picotnEnteae plarsc Walyt iphenybtiiazole derivatives
arécadenisdac TaeetHRtRAEhRIVAGE RO ANENBrEseAP IPRAtdN TRaVARE been
dREGR, and the biogenic amine transporters for 5-HT, DA and NE. Due

to their ?f?é%%a' ofile ”L‘%ac mpounds of theinvention oi%! 98 nonane
he tré dz Isea

useful for ment SEs sord rs as d rse as

deErRle NS BNBK AR YR Nt AR PAMBRIGHES @%@mb#@gyaﬂves

angdeseribadrdheemenceysisidet¢rRRGg) dereatives of themusentdwrnlien have not

besnagschBeRile contraction, endocrine diseases or disorders, diseases or
disorders related to neuro- degeneration diseases or disorders related to -

inflammation, pain, and%wm E)m%gﬂﬁgﬁ by the termination

of abuse of chemical substances. compoun S of the invention may

also be yseful as d| stic tools or nlto ts in va ious

diagnostd elRBaEt Iy hoagﬁ.am R YRG0, PRI EgTigEulators of the
n'ﬁ%ﬂl‘élﬁf&ﬁﬁﬁgﬁ’f dhe ﬂﬁ@?%%erﬁ%@%b@l@’ﬂ WQH@%H@T gorsefif ftar the
tréiatinaspent tthiedavestion giswvities melated  4aditiEnlnbptteatianeceptors, and in
palEbWRIIVES afidodiniel ebtiidNolvm &1 D08ptaA\(HACBR), the monoamine receptors 5-
HTR, DAR and NER, and the'biogenic amine transporteré for 5-HT, DA and NE.

Due to their pharmacological profile the compounds of the invention may be
useful for the treatment of diseases or disorders as diverse as those related to the
cholinergic system of the central nervous system (CNS), the peripheral nervous
system (PNS), diseases or disorders related to smooth muscle contraction, endocrine
diseases or disorders, diseases or disorders related to neuro-degeneration, diseases

or disorders related to inflammation, pain, and withdrawal symptoms caused by the .

termination of abuse of chemical substances. :

The compounds of the invention may also be useful as diagnostic tools or
monitoring agents in various diagnostic methods, and in particular for in vivo receptor
imaging (neuroimaging), and they may be used in labelled or unlabelled form.

In its first aspect the invention provides novel 1,4-diazabicycloalkane

derivatives of Formula |
— J \
N— N/L Ar (
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3 6 MAR 2007 3 any of its enantiomers or any mixture of its enantiomers,
or a pharmaceutically-acceptable addition salt thereof, or an N-oxide

thereof, wherein nis1,20r3; X represents 0, S or Se; and 5 Ar represents. 16 MAR 2007

a carbocyclic aromatic (aryl) group, or a heterocyclic aromatic
(heteroaryl) group, which aromatic group may optionally be substituted

. one or more times with substituents selected from the group consisting of
alkyl, cycloalkyl, cycloalkyl-alkyl, alkeRyl, alkynyl, alkoxy, alkoxy-alkyl,

alkoxy- alkox cloalkox cloalkox alk cycloa kox alkox
halogen, r(‘ﬁ:%f @/ ng ”Kél ZX %83! % grrr']%n l°”}n'?:|o sulfamoyl
PhaEIAneAicRY éﬁffPWF?Q'%@S&H@%%Bégﬁﬁ%qu%ﬁMW pareof, Where'h

pharmadeiétitad ebdipositions comprising a therapeutically effective
amount dfripeekentia abioy Seadnane derivative of the invention, an

enantlormé}fras@w@%%% mti@r W%W%&Tocychc aromatic

(he er%ngﬁ’ e(%&ﬁjéj ﬁaé%ﬁwe é er W' g[sut%? ituted on(-f or more
t II acce rler uen |ewe rom an

t'@%ﬁ&ﬁ'ﬂ“ ﬁ‘rl?ﬁ'i'\)é‘?ﬂ% r?‘?lﬂ‘é‘t%% ‘{B’fh@%Qé%‘Pac‘i”E'S&I}J&Bﬁﬂ%\ﬁ'rﬂ‘%&ﬁﬁ‘y'

cygiaaliatalkyt mikanvie atioRy b aleen alkesnalkil alkamaaky cyalordingys,

cyetaalpbeyralkgk ciickib/kazyepitabye Fedoliton CRY, N[N, fitHpacarbmotyre of

caRpaednaameabiuiReis9RBABATI gr@@éﬁm or alleviation of a disease ora -

disorder 3 Qg HnAln YL B g&;@m %go AAURRA CORTHGHS

ORI TS Y ARENBHE e RIBra AFCALTIE Gpivative

Ofdh%ﬁy@'ﬂﬂ%.‘ RESRBRRINTAEE G Aifixtde-0f \ﬂﬂ@”&ﬁfﬁﬁiﬁ mé\)phaammﬁgt&a"y-
adueptablevdudiialissdisthenedfs togiethes mipetisiast tenpbanioiacewdicAby-
ashiBBa feseptdiR@nd/or monoamine receptors, which method

Compr'SQﬁeWSdSﬁ%‘i’n %8{“2:“3%%%9%8 AYERRN IR ANB D of 4 1 &

Jinclud d thereof a terapeutlcall eff ectlve amount of a
L e e
efeﬁ"éﬁy’ﬁf&tefé@F‘ﬁé”é%ﬁ\ﬂt?ﬁlbfréc%?pé%ﬂﬁ%eﬂtﬁ%ﬂmea%‘?feﬁémé””fac"u"e
ofaaldigdicamaknhinribe seOtwnt. g estionthedhedation ofill Disegneareatdisorder

othecpadstion siiligdigréspandivisaomboe dkitiowistchelirded crRsdeaatbr
mekBaiRS r&¥etdls ED DISCLOSURE OF THE INVENTION 35 In its first

PR S
prevention or aIIevnatlon of a dlsease or a disorder or a condition of a living animal
body, including a human, which disease or disorder is responsive to modulation of
cholinergic receptors and/or monoamine receptors, which method comprises the step
of administering to such a living animal body, including a human, in need thereof a
therapeutically effective amount of a 1,4-diazabicycloalkane derivative of the invention,
any of its enantiomers or any mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof.

Other objects of the invention will be apparent to the person skilled in the art
from the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

In its first aspect the present invention provides novel 1,4-diazabicycloalkane
derivatives represented by the general Formula |
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N-N H2)nj X Ar () any of its enantiomers or any mixture of its
enantiomers, or a pharmaceutically-acceptable addition salt thereof, or a
N-oxide thereof, wherein nisl,20r3; 5 X represents 0, S or Se; and Ar
represents a carbocyclic aromatic (aryl) group, or a heterocyclic aromatic
(heteroaryl) group, which aromatic group May optionally be substituted
one or more times with substituents selected from the group consisting of
alkyl, cycloalkyl, cycloalkyl-alkyl, alkeﬁyl alkynyl, alkoxy, alkoxy-alkyl,
alkoxy-alkoxy, cycloalkoxy, 10 cycloalkayy-glkyl, cycloalkoxy-alkoxy,
halogen, CF3, CN, NO2, NI-],Z"c'a(bo x amoyl, amido, sulfamoyl,

phenyl and benzyl. In a mo@p‘@ier’f’ed embodimfent Ar red lesents a

carbocyclic aromatic (aryl) g r a heterocyclic aromatic (heteroaryl)

group, which aromatic group may optionally be substituted one or more

times wigh¥ulsdtitiie nenasemarsrorh tRBYy iU Rihsistingnentgryers, or a
phdrmagehtitaljpracCéiBaliélatiddnisbiPtbedphongh M-axidsttpsedofradherein

embodinggtthg ognpound of the invention is a 1,4-

dlazablcy(c} &e%gggo@ag fgrévgm(ie represented by Formula Il N-N N~N

x"Ar (1) 2 wherein X an e as defi ln ove, In a more Preferr
(fyt?f ﬁ{\%’}ﬁ {?n group, or a hetefocyclic aromatic

embodirhSHPRIESERN Sbti
(hetammanbareuR.ddYS eyemﬁmsz}?%awef Getiorale beprubatiegdgne or more
tiosmwith | Bubsttuantd| | pedéctetefimAthis apalgfimamnsibting. of atiotheeycloalkyl,
cyietakiedirynbelisignt trEeMPAKBLYOf M@ XVaR¥ONdkéxg-alkoxy, cycloalkoxy,
@i@ﬂ i n§y|4 o %Q\R&if)gl’kg ]”Q%ngﬂe“@iwe EFPTERRSICONY,,  carboxy,

ca S MOR &0 }51enla - O ly_Ar ) Whereln Aris as
emney aBE)'{/ 'Iﬁ %@cgnd’ Clef dem@()dmentthe carbocyclic

aromatlc '@a?ﬂcﬁ?oﬂ'iﬁ’f%"ﬁﬂ WBHQH%@K@M@??BE@&PGMP aromatic (aryl)
greyphtioyl candtengtytlhiorengmaticathietetsanyl) Jrgupupwhich aromatic group may

optionally be substituted one or more times with substituents selected from the group
consisting of alkyl, alkoxy, halogen, CF3, CN, NO2, NH2 and phenyl. _

In a first preferred embodiment the compound of the invention is a 1,4-
diazabicyclo[3.2.2]nonane derivative represented by Formula Il

N—N
N®N/4)\A, o

X and Ar are as defined above.
In a more preferred embodiment the compound of the invention is a 4-
thiadiazolyl-1,4-diazabicyclo[3.2.2]nonane derivative represented by Formula [l|

N—N
/ \
”@“*Q\N
wherein Ar is as defined ahove.

In another preferred embodiment the compound of the invention is a 4-
oxadiazolyl-1,4-diazabicyclo[3.2.2]nonane derivative represented by Formula [V

wherein

96 MAR 2007
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In a more preferred embodiment the carbocyclic aromatic group is phenyl,
optionally substituted one or two times with substituents selected from the

group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, alkoxy, cycloalkoxy, 76 map 2007

halogen, CF3, CN, NO2, NH2, carboxy, carbamoyl, amido, sulfamoyl,
phenyl and benzyl. 10 In an even more preferred embodiment the
carbocyclic aromatic group is phenyl, optlonally substituted one or two
times with substituents selected from the group consisting of alkyl,

alkoxy, halogen, CF3, CN, NO2, and phenyl. In a most preferred
embodiment the 4- thlagjfré'zay d| |cyclo[322 Rgnane derivative of

the invention is 15

4-(5-Phenyl-1,3,4-thiach -yl)-1 4 -diazabicyclo[3.2.2]nonane; or an
enantiomer or a mixture of enantiomers, or a pharmaceutically-
acceptaM{BesRiRifsiF 288D ~RAVEN N-oxide thereof: and the
4-oxadidnoiysdcandipraleirgd| s bodiment the dinibatydioatomativdatidhgsoup is

ar?Qptidhafyenpbtitdett Pradiviz ihdei); hdptitaynbizyRia)B. A dreang; anthracenyl
gré’sdﬁ"(?’ Methoxyphenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan

5-(4- N ST B ot 18 fR PR A, BTN SR S RRenY!
o;gtona ly substituted one or two times with substltuents selected from the group
congistimgGHietgpheysjoatiod, Lystealiatalioly mlkoxiavelpryers3rloueon &ife; CN,
NN Rizenyksh leamdmbya, Arakiy] isztdradoyl] -phénibaadbioyeigl3.2.2lnonan

e; 25 orIn an even more preferred embodiment the carbocychc aromatic group is

phel[il Qui)s%itﬁ 85%#@28 F 3 s 9'%ﬁb %%Rt@e%t%](%%{é%{éd fom the

|ome OI’ a mIX ure or enantiomers, or a armaceu

9rseeemﬂﬁé%ah?dmaﬁwré@ﬂosﬁan%soﬁue L421PB PP Weterred
embodirfient tAe heR¥cyclRfeliRirgdtic (Ba1BasimANroutres igtdhiadiazolyl-1,4-

_ diapaicingdip[SUb8litoiheca denativendtbeycliertieteicyclic group, or an

optionally.(sLirsiytaciaranadiady- 2y nalyrieseryais B ote1rsMaHE o roup,
which heJFrQRYQHQn%%‘?SdPCJP%RS@Z%?U&%%%BFL6 e 5 fﬁ#aceuucany-

heter 1] taining one eterPatoms selected from
TR0 AU R0 58D LR P APEERY (S 16 MAR 2007 6
In amoré’b"reféﬁed@?ﬁs’dﬁﬂﬁwn} 'Wﬁ&&%@ﬁet@ﬁﬁ'&%ﬂé of the
ingeotipnissan optionally substituted aromatic 5- or 6-membered heterocyclic
monocyaligs Pry-n Bup-exanarelre-ficferad2mbpiorentinerepéonally
;‘;?tféﬁ‘ll; sa{yma% u%gﬂ%%%hf&&%%@'%‘ﬂf Q%Zdﬁ%ﬁw&d 2:2]nonane;
ROt v e ot e

selenoph in a elenopheny

“(azolyl), fl ﬁ@ﬂ!amrm’wb%@ﬁ#w %ngbﬁ;plﬁzablcyclo[ 2.2 nonane;

4-[5-(4-Phenyl-phenyl)-1,3,4-oxadiazal-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
or

4-[5-(2-Naphthyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

or an enantiomer or a mixture of enantiomers, or a pharmaceutically-
acceptable addition salt thereof, or an N-oxide thereof.

In a third preferred embodiment the heterocyclic aromatic (heteroaryl) group
is an optionally substituted aromatic monocyclic heterocyclic group, or an optionally
substituted aromatic bi- or poly-heterocyclic heterocyclic group, which heterocyclic
groups include benzo-fused 5- and 6-membered heterocyclic rings containing one or
more heteroatoms, selected from nitrogen (N), oxygen (O), sulphur (S) and/or selen
(Se).
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particular oxazol-2-, 4- or 5-yl; thiazolyl, in particular thiazol-2-, 4- or 5-yl;
imidazolyl, in particular 2-imidazolyl or 4-imidazolyl; pyrazolyl, in
particular- 3-pyrazolyl or 4-pyrazolyl; 10 isoxazolyl, in particular
isoxazol-3-, 4- or 5-yl; isothiazolyl, in particular isothiazol-3-,.4- or 5-yl;
oxadiazolyl, in particular 1,2,3-oxadiazol-4- or 5-yl, or 1,3,4-oxadiazol-2-yl;
triazolyl, in particular 1,2,3-triazol-4-yl or 1,2,4-triazol-3-yl; thiadiazolyl, in
particular 1,2,3-thiadiazol- 4 or 5-yl, 0P1,3,4-thiadiazol-2-yl; pyridinyl, in

particulaj,2-, 3- o1 4- Féfg %ﬂ;{ﬁ@&}ﬁ{gxi mfgf&ﬂﬁf %d%ﬁ'@l % beyclic

ST ﬁﬁé?é% gy *Eﬁmomcvc“c

g @48ther preferred embodiment the compound of the invention is a 4-
thiadiazdlylari dveramaive potdéBrédmomedimerdrivetioptiohBlly rsubatiilited aromatic
mMOREERHI et RIE RO redpoBtiaril, SHRsiidad razarakigl OBIeHHIE; thienyl, in
Q%&r@s:y'é'marwoﬁe&eﬁﬁ%ﬂ 0é@?&ﬁé&l.%WPhﬁmﬁarﬁcBPﬂ'Cé‘Laeflenoph i or 3-
seleﬂg o‘¥ o?i ele citheny rqld?zo%l n o grtlcu r2|rg o‘azo ML i
éelrr'r?l SV ryg 20 pyraijoaly i paftiRUTar 76\ Tr y azoy n
pa%#aﬁam?@wa%‘iyy tﬁ?%w’ L Baﬂ!@d%[rtbﬁiﬁ% it o‘PfEﬁtM'udEBHﬂZOM in
pastitlar @hiidazelvticufaingdazohib rofazalyik inhpariidylasrBpweetlyk ofy#-pyrazolyl;
isoxaghdz olyl partRatteidoxakal r3-, axast B2zgl-tothid ZoIgraNashatiallar i dthiazol-3-, 4-

o8 oéﬁéﬂ?a@ﬁ Yh THERFRRMY ﬂnﬁ@%&f’ézgl% fb‘rr a@?ﬂyiwrtriangxéﬂlazol 2-yl;
ar 1,2 3-triazol: 4 yl. 1 2_§trfazol152y

trl%ﬁo)?l tria BFB‘ICT hi t? ’azgrl Lrticulaf” il g ﬁzt% oﬁ aql'\ a}a‘zolyl Inparticular
12 3 4hiprlerabar. of, Pok £ A NRIBRS R i patisulae 2 3- or 4-
pwéwﬂa&mgawwwpwmmf EnrifpirighzinyapyomidinyB B-pattituiard:-, 4- or
5lpyai rrﬂdirwprmfmzeﬂlemlpmﬁmm PheaBopyaditriyl, arrd triaiibgy @t pafAicular 1,2,4-
oh@t@@gﬁ%wonocychc group is optionally substituted one or two times

with subst n |
%é@d]@se??fggg?%%mga%{ P FREIEEL AL UI KRGhuon 15 a 4-
RSB RERL 10238%(39%58?&%?302 FECRAE ol at0eTRn A"

repeesends tanaptiepally substituted aromatic monocyclic heterocyclic group selected
frorib-42lSephepheiirylparBoditni 2 metoh@phbryld aliadakleyoltjaryi2] imidanelyl, in
pamcular 2-imidazolyl, 4- |m|dazonI or 5 |m|dazolyl [ﬂzrazolyl in partlcular 3-pyrazolyl,

4%&5 §‘%§? s Jrh?hé UL BF%!‘E £§ EBHﬁ‘S%l I, in
pgrfg ﬁ I?hﬁ?g%wﬁ?% ASqt ﬂ%‘f’éﬂ 5287 %ﬁ"iaf

nona
O R B, 2.5
Oé@@az,gjtg (5 .2 -oxadiazol- -5-yl or 1,3,4-oxadiazol-2-yl; furazanyl in partlcular 3-
furddanyiythicz@lyl- tini adicizolap-§)|R.B Ardmut-doyty ¢13[3-Ri@dobhahet . 2,4-WkgRl-3-yl or
12080 ¢ri a2 8HS-i1 M adadotyimit pasiylidn 3.4; MiarigiaebRawl; 114 4-thiadiazol-3-yi or
1@842?}953{%% P] i@Q?nyl in artlcular 3-pyridazinyl or 4-pyridazinyl; and
t| - %134“ |ad|azoI2yY |
A R
more preferred embodiment the aromatic 5- or 6-membered
heterocyclic monocychc group is optionally substituted one or two times with
substituents selected from the group consisting of alkyl, alkoxy, halogen, CF3, CN,
NO,, NH; and phenyl. .
In a most preferred embodiment  the 4-thiadiazolyl-1,4-
diazabicyclo[3.2.2]nonane derivative of the invention is
' 4-[5-(2-Selenophenyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Selenophenyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(5-Imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

.16 MAR 2007
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5 4-[5-(1-Methyl-5-imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4- d
iazabicyclo[3.2.2]nona ne; 4-[5-(3-Pyrazolyl)-1, 3,4-thiadiazol-2-yl]-1,4-d
iazabicyclo[3.2.2]nonane;
4-[5-(4-Pyrazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(5-Pyrazolyl)-1, 3,4-thiadiazol-2-yl]-1,4-d iazabicycto[3.2.2] nonane;
10 4-[5-(1-Methyl-3-pyrazolyl)-1,3,4- thladlazol 2-yl]-1,4

~ diazabicyclo[3.2.2]nonane;

4-[5-(1 za bicyclo[3.2.2]
nonanewj Sillv‘\/%ﬂ r?éréz‘@?yi dtl??ﬁ%ﬁz %(llz!ljzzoylﬁy -1,4- 15
ane
4-[5-(2- ﬂhiﬁﬁét%etbﬁ -A-imidareii)-d 3i-Ahiadinzeltiftibis. 2. 2]nonane:
dldtzﬂbl(ﬂerﬁﬁchyhbﬂaast -thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(5-Wje79lxflethyl-4-iiadidial- H&%@h@i&m? FolR.2.2]nonane;

%@ 8%@%%9%13%3 4-thiadiazol-2-yl]-1,4-diaz icyclo[3.2.2]nonane;

. i 50 zfl) Riddnsdrzelg-yitef=d [324]BRamRe:
4-[5-(4-i&iaRNA Y al R Adhiad g eft 85?&’;18?’8{‘3[%?58 g

4-[5-(5-14dBrid-BNAzo I8 Al 1Riddhiadinzolf-y i Tet-giarrbjers BRRARS:
4-[5-(1, 2453 Reltyzrataly\)ht B 3 thtadatialkatyl]- 1P diézabicyclo[3.2.2]nonane;
dIazablqunta-maimﬂrmﬁﬁ'aéoﬂ&}rm,,243rﬁ3mmlyﬁ=yl)¢l,
dlg’zéb gﬁqigg 4: 25 dlazabi_cyclo[3.2.2]non<_31ne; _

HLEDE L ol Agpieroors 221 o

d'ﬂZPPJPXWQa%a?IWE@ﬂf thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1, 24 5F(labtetaylf-ayGadotiilatiddaihbgipaol2aiizbicyclo[3.2.2]nonan
di&zabicyclo[3.2.2]nonane;

4-[5-(1, 243[5T(2a#ﬂla'§aﬂ)| L33 thiadiazalzy q%%ﬁ%&m Bogroingnan

glaigglc[ gg&g zélry %H@%ﬁaaﬁ.xzo- 3t ipdiazglzvill 4 onane:
4-[5- (1 2 'ﬁa}QFYszﬁs“;}r)'idﬁPh%é(&az%ﬂ?ﬁpwlow 2.2]nonane;

diazab.@&ﬁ;‘g “sofhigrciile1,3.4-thiadiazol-2- yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1, 244[5F(iamdﬂﬁad¢l)’kl)31431m'ﬁﬂhﬂm&~al-m]]:144€timicycIo[3Zahmme;
e; 35 5 (5-Isothiazolyl)-1,3,4-thiadiazol-2- g/l] -1 4-d|azab|cyclo 3.2.2]nonane;

z%éggﬁof Q{)'CYCD 3.2.2]nonan

yI] -1,4
QT%‘?‘:ane
A-[5-(1- Méﬁ%? -Pxadizel-8- gm:wnma@ma Pyt 4-
didrabidyclpfBo22hatameane; 1 6 MAR 2007 8
4-[5-(1, 44T Biathnaal-éndlvh-3, 4 4bimdiBaebi2wii-h, 4=diazabicyclo[3.2.2]Jnonane;
4-[5-(3-Furazanyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1,2,3-Triazol-4-yl)-1,3,4-thiadiazol-2-yl]-1 ,4-diazabicyclo[3.2.2]nonane;
4-[5-(1 ,2,3—Triazo|-5-y|)—1 ,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1-Methyl-1,2,3-triazol-4-yl)-1,3,4-thiadiazol-2-yl]-1,4- -
diazabicyclo[3.2.2]nonane;
4-[5-(1-Methyl-1 ,2,3-triazb|-5-y|)—1 ,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane;
4-[5-(1,2 ,4-Triazol-3-yi}-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1,2,4-Triazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1-Methyl-1,2,4-triazol-3-yl)-1,3,4-thiadiazol-2-y]-1,4-
dlazablcyclo[3 2.2]nonane;
4-[5-(1-Methyl-1,2,4-triazol-5-yl)-1,3,4-thiadiazol-2-yI]-1,4-
diazabicyclo[3.2.2]nonane;

16 MAR 2007
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diazabicyclo[3.2.2]nonane;
4-[5-(1,2,4-Thiadiazol-3-yl)-1,3,4-thiadiazol-2-yl]-1,4-

diazabicyclo[3.2.2]nonane; 5 16 MAR 2007

4-[5-(1,2,4-Thiadiazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,4- d iaza bi cyclo[3.2.2]
nonane;
4-[5-(3-Pyridazinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4- Pyrldazmyl) 1,3,4-thiadiazol-2-Y1]-1,4-diazabicyclo[3.2. 2]nonane or
y o, S415-(1,3 4-Thiadiazol-2-y))-1 3,4 thiadiazol- 2. 1.4
di aé ]1 4- thladlazol 2-yl|-1,4-diazabicyc 0[3 2.2]nonane; 10 or
af ‘%ﬁﬁ ?5 FiFxture of its enantiomers, or a harmaceutically-
acceptaftBddithriadiazaleoy ot 3Atnigdigectrisiiot4n yet another
diprehicyelo[@rdiZaimane;the compound of the invention is a 4-
oxadiazalyb-1 12 diamabtnyztS-)2 sunanadiszoiatiye-ofsFormula 1V,

di&‘é&@' ' @ an optionally substituted aromatlc monocycllc
heterocy eec fram, furyl,-in pargic Iar u I
pyridyl, |;13 fﬁ %% {hla XIQI Eqﬂ &aﬁ? 2& (l%ar '
2- thlenyfj’ Fé“rﬁéﬂ }/’Mn ﬁﬂﬁ"tﬂb?? :‘//r?'oﬂ'ﬁ%ﬁ 2]nonane or

pyrimididyl5-fi @d’?ﬂﬁ%@%ﬂ)ﬂhﬂjﬁWMﬂﬁyﬁhﬂtMHﬂl MWIW@M?I?-Z]HOMHG:

pyrazinybr aelenaphiemgdr or parmbtiee 26k eophtoyless, 3osaeptaphecgitically-
a@é%%é’&)é A0 dHH SR s8R ER%h - 8%@@(%@05 oxazolyl; isoxazolyl, in

pa”'cu'% é%%ﬁ%%ﬁ’%ﬂ ?‘e%éPRé%Zé’ tl,ic?ci.r%%rﬁ gﬁﬁ%um'% %ﬁéyin\)antno is a 4-

articul [ azolyl or 5-imidaz azolyl, in part
’% dare 1y1 Fﬁ?@‘&ﬂ% B0\ I ﬂﬁﬂﬁﬁxel#ﬁa i ?ai’(‘S reln
remrﬂﬁa'z@;ﬁrbe@ﬂﬂa%omhgmm%z@rﬂmﬁlﬁmgy@qmrﬁwwc group selected
framsiottylairo lyariicubarsBthusyt cly I3-fuytiayodyl, im geenticular 2-pyridyl, 3-pyridyl or 4-
pykidyB- Mﬂlﬁ"p@ﬁ btila? B-onalipgPBaNROI; byrdipiadigamicdrRe:2-pyrrolyl or 3-
pJHEﬁﬁaEy tifgy El‘é%a@/ﬂin‘if&?ﬁﬁ'yi b?rﬂﬂfé'iﬁ';’f%r%?pfr ﬁﬁ’mel pyrazinyl;

3-
sq4aonns %%ﬁﬁr&%ﬁ%&ea%&gﬁﬁ&% TPk Fageayn partcular 2-

oxazolyif-RrazeINbayI SpyrRzalTy ORREM d0I RAR I AB AARRIAZPIY. 4-isoxazolyl or
S-ispyartdutinyinidadayhziiny|, parfieutarul drirmj8 d@zalihzid-Imjidlazolyimost S-imidazolyl;
pyreisiienh eratiodianenpiingzéhaxadigeolylyl ot SlinabityicpidzdbRInpnpagicular 2-
th@gezréYﬁt'ﬁj(:%l'ﬁglﬁbﬁl'Bygrmgllazoir’%sothlazolyl ma%?cr:'tlcc::lljcl)ar 3- |s%thsazolyl 4-isothiazoly!
of AL} pAgiSl ot belin PRI C] b adaco 5 o
13 O(?Wﬁiﬂ)'yi S‘Lﬁaﬁﬁﬁéﬁa!blpf ﬂ"‘ia4 %’%Eﬁﬁ?@’bld[!??b’fnd‘ha"r?é“cmar 1.2,3-
triadg)-(Ryly i/ B-t1imzal-Gxrdidzdiatriaral-3-Hia eabit detoidazodpryhathiadiazolyl, in
partjouldr B)Bjduthidd Ao 3| a7p 42l diadoll 3agadriaye|a(hidRironsuye; pridazinyl,
in Rt @nﬂr‘”@eﬁyﬂlhézﬁﬁr Sﬁﬁﬂi%@ﬁr‘bﬁ] arfl QQEWICW ﬁré’uﬂﬂ@@@%azm& -yl.

4-[5-(3- Thleny 1,3.4- -1 7 2]no
4-[5-(2- Flyrrolyﬁ 1 Srn AP oxad| zoF%éq F(iggzélia Cyclo[3 2]nona %dlazolyl 1,4-

digzadiy it npngne 8?5'&%‘2%P§t9ﬁ 'T"E'ﬁfaﬂdﬁlcyclo[S 2. 2]nonane 1G
MAR 20875-(2-Furyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

4-[5-(3-Furyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Pyridyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Pyridyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Pyridyl)-1,3,4-oxadlazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Thienyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Thienyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
' 4-[5-(2-Pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;



9 4-[5-(1-Methyl-2-pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane,;
4-[5-(1-Methyl-3-pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane; 5
4-[5-(2-Pyrimidinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Pyrimidinyl)-1, 3,4-oxadiazol-2-yl]-1,4-d iazabicyclo[3.2.2]nonane;
4-[5-(5-Pyrimidinyl)-1, 3,4-oxadiazol- 29y|] 1,4-diazabicyclo[3.2.2]nonane;
4-[5-(Py | 3.2.2]nonane;
E‘a‘zﬂ -}Vﬂﬁﬁaﬁ f@? §Q< ?ﬁ%éf( ézd%?alﬁg gqllg% blcyclo[3 2.2] non
dl%Z%%l o[3 2.27] ona
4-[5-(3-SeletbpirthyhBipyrebkabihdonedinzel RullAabicyclo[3.2.2]nonane
diazaby@e(>@2bighahe3,4-oxadiazol-2-yl]-1,4-d iazabicyclo[3.2.2] non an
5 € 4[5 @[Q@P@Mﬂr&n@L)410$ad¢&§6|a%d!1]2-1ﬂ{1‘ldﬂa@hbt§bﬁﬁﬂa[3 2l7poaaRe;
415 Qazadiri a3l ) 4643&)425&% ﬁ%@ 3Bhane;

16 MAR 2007

i el e

ﬁz
A-[5-(5- 4B BYRANY) 31436xam§6q'- -%H‘h%%aﬁare&&[% i@p%gg

ane;  4-[5-(2-Selenophenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
10 4-[5-(2-Im[gq3dietoprenyhdics;oloxad]akdl-2liaika biayialed Bid 2lv[01ERBonane;

4-[5-(4- Im[éézéc&)s&ﬂo ﬂﬁéaﬂ%&&aﬂ% -flagahiok AR 2DRANRE;

AR e A PR P Azl ke 2l AR

20 4-[5- (2; aSe aZd AP0 ﬁ

dlazab|cyc£ﬁ) él)gﬁ 2/ oxadiazol- 2 yI] 1 4 dlazablcyclo[3 2.2]nonane;

4-[5-(1-Medfh{3- Nﬁéalxbrylﬁﬁ@)ﬁdma%dﬂz#ﬂd@mbICVC|0[3 2.2Jnonane;
15  diazabicyd®{3-BaYanoighet,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1- ME[B] MQ@WM')SM%%@WH& Mudiaﬂabaéyclo[S 2.2]nonane;

diazabic .
4?&'?9([3I F%(ia oI?rB%J{gg ﬁ @?aglg-zoﬁag'a iz Y |aza EZEEA %)g e 2]nonanei
PRERE At o TSR e k24Y LA g opBRBane:

 4-[5-(5- F“yEﬁi&Sﬂ)l‘iazqiyl)xhaaéﬁaﬁiﬂo!tztyﬂréz‘aﬁIé%hifxcioﬂr?oﬁlméane3

20 ;1 [5-(1-Met zgzgmm)dh@mmm-may@mwm 4-

digREMyeIEIS gane;
A-[5>-(1-Magl-fiamazp el ipralingeldahiodm-1,4-

d ablcp/i E‘ nonane;

'ﬁzé’ R I2 B ?Q?ol )-1,3,4-oxadiazol-2-yl]-1,4- diazab
icyclo[3. 4- Eﬁl’{éﬂ\éﬁ ygg |m|dazolyl) 1 34—oxad|azol-2-yl] -1,4-

25 diaz@biyddd.2oNmenade-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Thiazglp)rbabiipslinsekdiadhil2dliasalixabriyc b3l p@)ateine;
4-[5-(5- Ti‘[%Z@M%Jaé’c@r?wi@a%&%lz"yﬁ'ﬁaa&%ﬂ%%[%]Q%ﬁ&%ne;

4-[5-(5-Pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1-Methyl-3-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-

30 diazabicyclo[3.2.2]nonane;

| 4-[5-(1-Methyl-4-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane; '
4-[5-(1-Methyl-5-pyrazolyl)-1,3,4-oxadiazol-2-yI]-1,4-
diazabicyclo[3.2.2]nonane; '

35 4-[5~(2-Thiazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Thiazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-'(5-Thiazolyl)—1 ,3,4-oxadiazol-2-yi]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Isothiazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Isothiazolyl)-1,3,4-oxadiazol-2-yl]- 1,4-diazabicyclo[3.2.2]nonane;
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4-[5-(3-Isothi azolyl)-1,3,4-oxadiazol-2-yl]-1,4-d iaza bi cyclo[3.2.2] non a
ne;

4-[5-(4-Isothiazolyl)-1,3,4-oxadiazol-2-yl]- 1 4-diazabicyclo[3.2.2]nonane; 1 1 6 MAR

6 MAR 2007 10 4-[5-(5,

Isothiazolyl)-1,3,4=0xadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

4-[5-(1,2,3-Oxadizol-4-yl)-1,3,4-oxadiazol-2-yl]-1,4- diaza

bicyclo[3.2.2]nonane; 4-[5-(1,2,3- oxaltfizol-5- -yl)-1,3,4-oxadiazol-2-yl]-1,4-

5 dlazaq; ngﬁi Stra281% nf58 4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-

Pt e P e B e

“nonane;

digzadi E’ZM?&%QNWF&@ :4-oxadiazol-2-yl]-1,4- dlazablcyclo[B 2.2]nonane;
4-[5-(1,A4-[5-(1,2,3-Oxadizol-5-yl)-1,3, 4-oxadiazol- -2-yl]-1,4-

didAbieyclbp- P phondrexadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane; 10

4-[5-(1,% 35l ez al54bi o ReAy Xﬁdlama%-xgol_,ﬁﬂ]ngblcyclo[:% .2.2]nonan
d'%zgéég’él‘l’ - 1n20§ -triazol-4-yl)-1, 3,4-oxadiazol-2-yl]-1,4-

4-[5-(1- ﬁﬁ 'E%aéacﬁ\él%ar%%/Bxf%aé%?aﬂia%r%%ﬁHCJCGI}%(ZaZ]nonane
bicyclo[3:$52{harxheazad-4-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

4-[5-(1, 44512 0 Rigbe L By-0 G diazeti22dl-3-yididzdiazyhicf A 2 2jnanane;
e; 4-[5-@Lz. (‘I'-M@ﬁ -5.2/B-tkiazol-4-yl)-1,3,4-oxadiazol-2-yI]-1 A-

'd,g:z %}"L‘i’é@f o J1a1n4 d|azab|cyclo[3 2. 2]nonane

hy 3 1,3,4-oxadiazo -1,
dlazablcyéﬁ){ 'tr?yfé ﬁméﬂ%ﬁ' f’?i’?ﬁéz%'l@ ylfll 3,4- oxad
dlﬁz"@!cl%ﬁlﬁszdﬁaﬁablcycloﬁ 2.2]nonane;
4-[5-(1, A45FHiRMdaT oY B) 3| B @xaxtidiezoR A1 #-diazabicyclo[3.2.2]nonane;
diazabicygi[3,2 2IneRaN8.yl)-1,3 4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2Jnonane;

A-[5-(1, 24 5t '%1 LB2YA): tﬁa?zél 330325l idz8F-2-y11-1,4-

.dia abl 2|nonane;
digzpd! Eﬁ’ BFS 1 3 4-oxadiazol-2- yg 1, 4-
dlazablc%ﬁjfé ylg]w@ﬁa% -triazol-5-y1)-1,3,4-oxadiazol-2-yl}-1,4-
didzppiddofddaingtianes, 4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]Jnonane;
4-[5-(4-Ry ez 819 Drdi s taoradimz 0/324 vk ddfagbnzajajcyalo[3.2. 2Jnonane; or
d.éz%ba&ée'iﬁ' tan%rw? -1,3,4- oxadlazoItZ yl]- lt4 diazabicyclo[3.2.2]nonan
e or Qmer or a e.of its epan rs, pra
pharmacertjsteg a?y‘{ eiﬁc%'céj '?agll P dﬁflo’g\ SA ({]aéPe y@ﬁaﬁ N-oxide thereof.
digzap G’Lﬂnbodlment the optionally substituted bicyclic
~ aromatict- f%(ér%dy’éh&agmqb%ﬁhddm-ﬂxwﬂmh%ﬂﬂ?ﬂ'u4do|y| or 3-indolyl;
diiseibidotyb[3Hitideg; 1-isoindolyl or 3-isoindolyl; benzo[b]furanyl, In
particulal.gs R8N 8'30xadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(4-Pyridazinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane; or
4-[5-(1,3,5-Triazin-2-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
or an enantiomer or a mixture of its enantiomers, or a pharmaceutically-
acceptable addition salt thereof, or an N-oxide thereof.

In a fourth preferred embodiment the optionally substituted bicyclic aromatic
heterocyclic group is indolyl, in particulér 2- indolyl or 3-indolyl; isoindolyl, in particular
1-isoindolyl or 3-isoindolyl; benzo[b]furanyl, in particular 2-benzo[b]furanyl or 3-
benzo[b]furanyl; benzo[b]thienyl, in particular 2- benzo[bjthienyl or 3-benzo[b]thienyl;

benzoimidazolyl, in particular 2-benzoimidazolyl; benzothiazolyl, in particular 2- -

benzothiazolyl; quinolinyl, in particular 2-quinolinyl, 3-quinolinyl or 4-quinolinyl;

isoquinolinyl, in particular 1-isoquinolinyl, 3-isoquinolinyl or 4-isoquinolinyl; cinnolinyl, in

particular 3-cinnolinyl or 4-cinnolinyl; phthalazinyl, in particular 1-phthalazinyl or 4-

2007



35 benzo[b]furanyl; benzo[b]thienyl, in particular 2- benzo[b]thienyl or
3-benzo[b]thienyl; benzoimidazolyl, in particular 2-benzoimidazolyl;

benzothiazolyl, in particular 2- benzothiazolyl; quinolinyl, in particular T 6 MAR 2007

2-quinolinyl, 3-quinolinyl or 4-quinolinyl; isoquinolinyl, in particular
1-isoquinolinyl, 3-isoquinolinyl or 4-isoquinolinyl; cinnolinyl, in particular
3-cinnolinyl or 4-cinnolinyl; phthalazi gl in particular 1-phthalazinyl or 4 1
6 MAR 2007 11 phthalazinyl; quinazol 1nyl in part icular 2-quinazolinyl or

_ phﬂﬁ&‘éﬁiﬁﬁo'&“O{J-:&BIW‘%H”EMBUFé?@‘dﬂﬁ‘\ragoﬂHV‘%ad' Mk@éﬁrﬂ?l“&éﬂ&&ﬁlnyl in
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referre em dmen the optionally substituted polycyclic
paﬁr%ﬂ%?c%%??é%%ﬁl ro%uﬁnls a {n%ycllc heteroaryl groups, in particular

2-acridiffyl, - r@%{en&wf@%cﬁmh%meﬂaéha.rfgml'ea?&é(zémsm%%%mwchc
aromaiih aeteybcyabiarpeatslyib 8-cigyistie digtespardgteanslyin pasticutan2-acridinyl, 3-
acpaifid Buagriaiven aziTyhcBidimeneatbskofd pinepadicylbe 2Sc aeakin\d;carbazolyl,
eémsaféwﬁymﬂ d£'r5’é‘£8 l@’narﬁamwtmaamb@apb%m@m 3. -phenaziny, 7-
hen?thlazn%/ ﬁ: elnotmaz g%la%ﬂ Iphenoig %ﬁ N Qarﬁe 0%77_'%

ehoxazm enox Zlnyl IE) eno azmy oP-phenoxaan

phsoewwrdm pF’ePéweat'aﬁﬂy&amﬁé*n RREUBRIBYIn A B AREATYh 1 Bartcular 2-
phenpxagiaye Birhengkazimitycrhem xaabn-mSddenaxaginyiFormula 11,
whereinlthen ok yobeeapeftan etdadiyeict gheugnnmpound tvdtidynvention is a
4- ﬂ&lﬁﬁﬂé‘@mmﬁuﬁiﬁab% SJp) Zﬁ%ﬂ‘éﬁ%j HQW&W@OBFYFthQﬂ’é“W'aWherem the
g |%0%Q¥L%tlg ﬂglg &IJS&QHW% t.BRHI?“éﬂBSME%%“EIQJ&)@ hetefoaryl
artl cinnglin oljz ticular 2 Jr5 indoljzin
0 AP AL OB o B SAY o BEID.
paﬂlaéﬁzénlﬁaﬂwpplaamthampwl i Raisular -pinaedingiinrolzingzinipgttigylar 2-
inqraiticyllab@ zipnidazolyhyin quairicxkd mdbengavideatslyl2 wpnactkédizolyt, in particular

2-PantinvEEiny JRtRAE RN SarbamBEwpainaRayinyt; kG ridipastitllar 2-

uﬂ’f&l&ﬂ | udeBﬂﬁSqul?r grﬁ’&ﬂg#n;}"c@fr%xéfﬁ‘i i Q%WMHWE}Eﬂncular 1,8-

nei §t@§c¥ e e el g iﬁi&%ﬁ*’fe{ég?gugmy' or -

acfighyisting of alkyl, alkoxy halogen CF3, CN, NO2, NH2, and phenyl. In a
most préfie@eqeinthoinprafaied]-enbddinipt- 1the blcychc heteroaryl group is

optitzalyicyiatstided naaRe desiviative ofithesimatintiemsssdiected from the group

coﬂéiérﬁgggﬂﬁh%llnxlkow ﬂéiae&tangsZorlﬂ L8 dRrgineC ng]nonane

4-[5-( umollnyl) 134th|ad| zol- yI -1 zab cyclg[3.2.2]hgnane:
4-[5-(3- Isoqumollny fs 4-fh |&fl |az(§)l 2 Agfa anglcycFo[B 2 Zq]rll%% %%Iyl -1.4-

digzabipydq-BRIgAnene Asrvative of. @?I‘P‘ie@ BRSbicyclo[3.2.2]nonane;
4-[5-(2-14doi(Znurplmvhitiid didbisdial-2; 44 diseabisyziol 2 dinanane;

30 4-[5-@psaiQliRdNao)y) 34X sdtniactinz g2t Widiatabicyclo[3.2.2]nonane;
diazabicy¢{3.LEdmuRAYe-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Cinnolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Indolizinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
4-[5-(1- -Methyl-2-indolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane;
4-[5-(2-Benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane;
4-[5-(2-Benzothiazolyl)-1,3,4-thiadiazol-2-yl]-1,4- dlazablcyclo[B 2.2]nonane;
4-[5-(7-Phtalazinolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Quinazolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Quinoxalinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
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4-[5-(2-Benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan
e; 4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4- diaza
bicyclo[3.2.2] nonane; 35
4-[5-(2-Benzothiazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan
e;
4-[5-(7-Phtalazinolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan
e; 4-[5-(2- Qumazollnyl) 1,3,4- thiadiaZ8i-2- -yl]-1,4-d

- 'azab'cyﬁ'fgi’(?@ idin-2-yl)-1,3 4-thiadiazol-2-y yll-1.4
di ésfiéf ?% fT\ 4 thlaglazol 2-yl]-1,4-diaza |cyclo[3 2.2]nonane;
28 TN %‘g;? (1 8- Naphth ridin-2-vi)-1.3,4-thiadiazol-2-y1}-1.4- d
iaza blcﬂclé[é ’L’Bi]"?ﬂﬁﬁ)‘f |n 3-yl)-1 %4—thlad|azol 2-yl]-1

diazppicydoffad@ingridne3-yl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicy¢B{2-2]dimyb3 A-thiadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane or
4-[5-(2-%[51{@;//&)(:&@% 'M@ﬂ&!ﬂr—h&rﬁ'ﬁl%@ B3] 20
15 CATANY b DR BRIl 2Catanc. o

rroaceutlcally
an ena}foomer or a mixture of Its enant loghers ora arPnace

aceeptaniaRdAtaR;sAthRTRRL QAT NAIde ﬁfg%ereof In yet another
preferredNerfbatathenietetiem sainadioranttne epmonued of-the invention is a 4-

oxadialinlybliihrihintiojt R A Alnenatesdeiveative FidrouialaVy, wherein  Ar

repleBERifs Ah HAIGHRANS assRptaalysatRs iR BYRRE rbep selected

'fr&ﬁt%@%‘ih%ﬂ uipl ?ﬁ%ﬁgr fm&%ﬂﬁg HHGWLéﬂé&%J{ %5 benzothlenyl or 6-

2 benzot |e zothle b nzo benzo
SR PR %%rg KM rDRrEal i & gt or 6-
b%ﬁ’f’eﬂﬂ]rylﬂ'éfﬂﬁﬂﬂ%yl'ﬂn patirlaar awmhmgw 6F 33o@itisisyl  isoquinolinyl, in
pastiglian Shisgiquindnyhdionklingli so gaiticlilay3eiimnolinyl; indodiriityljan particular 2-
indofiin@limdol Pl pavicimapatiicidR: BelialzaaylyindqkticuRrtisdazimidazolyl;

b&%%ﬁ%%o@?&éh%m%'ld E%H%%Bﬁr?ﬁ%%?ﬁﬁ%pﬁﬂ%ﬁ?'?‘ZFSHmaIszyl

940820 nylnlnp ey @ (aravadL XL RATG ¥qumoxa|my|
nanhthyidiarhyn PRERWRRdBN2RD N FAdRIAY L @- ﬂeﬁfﬁ \%Wdzfyﬁdl acridinyl, in
partuiaptiaaridiny-or, Scaieidiflylin doepacfistylarin-aertitniaro?-liberigdfiylyl, or 3-
digdretaipyyldibepasibidayl 2-thbepaaburst, a-diveiemeivylor 3-dibenzothienyl;

ﬁ&hesagﬂﬂvabén@@awwe%&asﬂ;%hI@Jawe%%agmﬂnzothlenyl
phenoxﬁﬁerrec}ﬁe&%}éc %¥err D ABRRYhP b %ﬁgﬁ%@zﬁﬁ‘aﬂo@a étlleterocycuc

maore pre diment the aromatic monocyc eteroc

TR o RBHEHHRRLIRRL 19,05 TR IR i SHERINS RS S8R rom the

greir eongiting ebadistimderalkaloadtn g 140G &0 CNBCGrdoenyiH2,

and phehyh masipesiepreiemesbdimbotinecurtipewadrgfohadhoétitien is
Z‘Vgngogl -(2- Benzothlenyl )-1 3 4-oxadiazol-2-yl]-1,4- dlazablc clo[3 2.2]nonane;
0 a n
ES S
4-[5-(5-88 E‘%“X)o&&d‘}a%ﬂd? 2-¥1l1 a% AREAaiGys'9! %] €
4-[5-(6-Benzothienyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane;
4-[5-(2-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(5-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(6-Benzafuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Quinolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Quinolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Isoquinolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(3-Cinnolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Indolizinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
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4-[5-(6-Benzothienyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane; 18 MAR 2097
4-[5-(3-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(5-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
4-[5-(6-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

35 4-[5-(2- Qumollnyl) 1,3,4-oxadiazol13- -yl]- 1 4 -diazabicyclo[3.2.2]nonane;

PRl W’ 43%8&%3%%@ T W.%'%?o?s i
4-[5-(3- g rlnguql yb 2 %I?a}ér“z%? clo[3.2.2]nonane;,

d'ﬂ@'(’!ﬂ'?ﬁeﬁr@ﬂﬁﬂ)aﬂ% 4-oxadiazol-2-yl]-1,4- dlazablcyclo[B 2.2]nonane; 1
6 MAR 20[b#24Benzimidazolyl)-1,3,4-oxadiazol-2-yl]- 1,4-diazabicyclo[3.2.2]nonane;
4-[5-(2- |H49M)Me%§rt@£5§'riﬁﬁﬂld%'bdlyibr4 ;8iazaigigetsIld-22inpnane;
d|§zﬁl ht%g yI) 1.3,4-oxadiazol-2-yl]-1, 4-
diaz

dlazablc 2 no ane

pzo 20 IR lef}ié .%EQ Imcfa 4 dlanglcyclo[32 2]nonane

)-1,3,4- ox ICY c

4-[5-(1-Mdfni- E'B%'ﬁﬂﬁﬂl{fé}ﬂb@»@ 4 exadcb%ehaﬂ QLW'?LZ&*"CYC'OB 2.2]nonane;

diazabic{dfo[2-Q@raneting)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;

4-[5-(2-Bepz@itanmyxblihyd4-0xadiadimzoly -yl 4 digiatd bisic X2 oraine ;

e 4 [5- (Z Bfaiaéaqmin Hath-2-yl)-1,3 4-oxadiazol-2-yl}-1,4- :
dn 4:0xa 1 4 dlazablcyclo[S 2.2]nonane;

3 naz ny - 3 4-oxadiazol-2-yl]-1,4- dlazablcyclo[3 2.2]nonane;.

-[5-(1,8-Naphthyridin-3-yl)-1,3,4-0xadiazol-2-yi]-1

dla@@@ﬁh&ﬂmm)ﬁﬁ,3,4-oxad|azoI-2-yI]-1,4-d|azab|cyclo[3.2.2]nonane;

4-[5-(1, S4NsdrgrittinAR- ‘VB-4 Sxddixashiaad)-L 4/idzébicyclo[3.2.2]nonane;

_ diazabicy !9-@ AcHARD 4 oxadiazol-2-y| H 1,4-diazabicyclo[3.2.2]nonane;

4-[5-(1,8; g‘;%% G970 %"41 -BXARIZS! 22y\er1 b Qzablcyclo[B 2.2]nonane;
|azab|cyc nonan

4-[5-(2-A¢ ATy |a§6‘| oofiazakalabiksimabieysiabamumonane:
4-[5-(3-Acti(RrRihenzethiesy Bt ebioxagiarok Wk 24 tirgabieyEol3S Alnenane:
ne; 4-[3H3-BiHisbeadotiyigy P, 4-iaukadialz82yl];4:4-diazabicyclo[3.2.2]nonane;

iazabicyglpf3 2 2laapRasnyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane;
o+ [5-(3-Dibenzofuryl)-1,3,4-oxadiazol-2- yI] -1,4-diazabicyclo[3.2.2]nonane;

2 [30(2 Dltig%%nlen mhyl)ﬂ%%%?é 1az( IIZ ylil- 1d £ é%ggg%%%ﬁigl%%%gne;
4-[5-(3- I @R ZAMIAMEL 3l 4c0RH oD it enandRmaic sl P happrRspaically-
aggeptable addition salt thereof, or an N-oxide thereof.

4-[5-(2-Pgh esaingtioh Hft tagiagird -yt thet shazsdneyate[ded dibedangein is

clsidered within the scope of the present invention.
4-[5-(3-Phenoxazinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically-
in salt thereof, or an N-oxide thereof. Any
combinaliothef tootextnfrdnis thnyentibodamecaityld gsovibedehigretess a univalent

- saturated, straight or branched hydrocarbon chain. The hydrocarbon chain preferably

contain of from one to eighteen carbon atoms (C.1g-alkyl), more preferred of from one
to six carbon atoms (Cig-alkyl; lower alkyl), including pentyl, isopentyl, neopentyl,
tertiary pentyl, hexyl and isohexyl. In a preferred embodiment alkyl represents a Cq4-
alkyl group, including butyl, isobutyl, secondary butyl, and tertiary butyl. In another
preferred embodiment of this invention alkyl represents a Cy_s-alkyl group, which may
in particular be methyl, ethyl, propyl or isopropyl.
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considered within the scope of the present invention. Definition of
Substituents 30 In the context of this invention an alkyl group designates
univalent saturated, straight or branched hydrocarbon chain. The
hydrocarbon chain preferably contain of from one to eighteen carbon
atoms (Ci_18-alkyl), more preferred of from one to six carbon atoms
(Ci_e-alkyl; lower alkyl), including pentyl, isopentyl, neopentyl, tertiary
pentyl, hexyl and isohexyl. In a preferréd embodiment alkyl..-represents a

- Cr4 35 WH&%H&QPBWIQ%DHE%H@QW% ggﬁydeekr{ JRaHY alkyl
butyl. In an%her reereoferpa ﬁ‘meqtofthls invention £ resents

grouelpga alnlh%h in partlcuﬁalr B8 % me at& ydoalkyl)
'nqwﬂrs@rc'%qmpewtr'zrqrrlﬂeeeerﬂt&xeerﬁﬁg' \}iﬁYﬂﬁ)‘?B%Ioalkyl
group désigreteerdexycit Hisylinyentionpefeyeloslidatkihigroupirdesignetes a
cytioathyeigroatban dédines (e Ve wathid keylolkil iy ysisyseiiyited on an alkyl
rsusleeuaﬂocasmen%wcm |e%n9f @faaearyéyérb pgm%rehay%f the

' -al loalkyl
RSt

alk

Sl e e @r?é'&eer SR RGP SR Chain
cqﬁmmwmmmyd%&'@mnﬁdéxmﬁlaﬁ@eympﬁepvw %ﬁqr@%ﬁ'ﬁ@ﬁt Ina
prefetinés! i everichment dlecalidegid \goodipsairtate werdidronorhpiiisesovftdinimgwo to
eighecaruBR iR sIaL e RaiksHyCIMdROpIERARY BT-RBAS thdte Ak @3RSeANafoms
(Clg.ar(%farr e%%m&ng'mqesgr%ﬁékawgwwoof e '&%%P%?&&RQ@Q&%%&%W

oei Qn atoms C2 ﬁ? nkre prefer éﬂﬁﬂ rom_two

the,alfe r@a%@t&ﬁﬁjdﬁvgnm S e S8 (RGNS tomd: T >
butemdssrddrhaédianodiment the 4ikenyl-Besapybr ehetisrBexdianyl, or 1.3,5-
heathienyl; 1-, @ 23rabehyl Gallph); 7tocteryt, Brolifeaptdieng),3ebutdidrgttitiersd, or
1,85 #=cettetxgnyl, or 1,3-hexdienyl, or 1 3,5 15 hextrienyl 1-, 2-, 3-, 4-,

5-, 6-, O/ RE MR ol RIEFIAENR%h 2R Jalﬁg(?) %ﬁ néteoe é carbon chain

7~ octtetraenyl Inthe cont xt fthls nyenfign an a rou e natef
R &'alnrlﬂgn Bﬁarn n(?onefarr ore'rt'ﬁ [5Hhds cﬁ? &2 nes na
prefeyrrek eRBAgEREphde Iﬂ%é(“pﬁré@‘réooéﬁ%o'ﬂﬁah?ﬁh@mWﬁﬁg? UB'BftWO to
eight ¢artkattiaioaeniprisekyiilomaredtefenesi giitresr bun tasinsarbon atoms (Co.
g-éIE%_ﬁ)aikMﬁWhngrﬁﬁﬁE@Iéeﬁlplfertbﬁht!/vwri@tﬁmcsﬂfméfaﬁ@m&ﬁ%drment the

al Byl gl BroiNlingartilsaRt eRgHPYE Ranslpladimnost @re&rﬁ%tynyr or 1,3-

bulh &9'@;'}?@; £ OEXM& OHPPEtﬁ%pk%Yﬁw&rﬁ; Iil %‘ZVW 953 5°r§en nyl. or 1,3-
hex

KB Rliy hroTe STyl oo, Rendrry PP S hRENEYnAT 5)3 “hepidiyny, or
1,3,55eReyhyl-12;, B, 8-, &, §- o 8-Relypihybrohd-ontsbyiiyer 1 35zscttriynyl,
orh 3 5;Raptteyrayhi-, 2-, 3-, 4-, 5-, 6- or 7-octynyl, or 1,3-octdiynyl, or

1,3,5-ociy iy leoRtekt3op 8 GHESMEW AN alkoxy group designates an “alkyl-O-*
group, wherein alkyl is as defined above. Examples of preferred alkoxy groups of the
invention include methoxy and ethoxy.

In the context of this invention an alkoxy-alkyl group designates an “alkyl-
O-alkyl-* group, wherein alkyl is as defined above. Examples of preferred alkoxy-alkyl
groups of the invention include methoxy-methyl, methoxy-ethyl, ethoxy-methyl, and
ethoxy-ethyl.

In the context of this invention an alkoxy-alkoxy group designates an
“alkyl-O-alkyl-O-" group, wherein alkyl is as defined above. Examples of preferred
alkoxy-alkoxy groups of the invention include methoxy-methoxy, methoxy-ethoxy,
ethoxy-methoxy, and ethoxy-ethoxy.

In the context of this invention a cycloalkoxy group designates a
“cycloalkyl-O-“ group, wherein cycloalkyl is as defined above. '

? 6 Mar 2up7
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In the context of this invention an alkoxy group designates an "alkyl-O-"
group, wherein alkyl is as defined above. Examples of preferred alkoxy

groups of the invention include methoxy and ethoxy. 30 In the context of 1 6 MAR 2007

this invention an alkoxy-alkyl group designates an "alkyl- 0-alkyl-" group,
wherein alkyl is as defined above. Examples of preferred alkoxy-alkyl
groups of the invention include methoxy-methyl, methoxy-ethyl,
ethoxy-methyl, and ethoxy-ethyl. In th€. context of this invention an

alkoxy-aj X% GEOMR AESI ARG AR tBR @Ibyhg Qikgr suwwﬁgp.ates a
J;'FJA@- Jgiined aboy vﬁ%é%éﬂfgyé?ﬁ &%P&%‘?.e RS AKQOGRIRY JQups of
Cﬂlae et

he n |on

ethoxy-rIbE:GoRRS D S- mﬂa&m@tﬁé%ﬂmﬁm@.%mmgnates a
“crgoritS X b h dreimavberainsyelerlivgiand ghadrevae Asinefcrbang/
is as defimehleabontextldd tia fh2@ttiibnlbalodbe cepresdnds thiuorestiacidorine, a
b@mmlmxsﬁlkaaa@%ddﬁswpasew trMBbﬂKMé@fﬂ”‘d}o Opghrédisigine g.
e |
tnﬁM8}8f+|koxy’%‘?ﬁOXVLQFﬁrﬂ&Qﬁ\é 8-%% a.L %@%8 h%ﬁ%\ﬁﬁﬂ‘f&&‘ r@iethyl

\‘R%‘fésr y group designates a cyc group,
ein cycloalkyl and alkyl are as defined above 5 In the context of this
inventioHAR GeRtexb AEBIRNMEMIONRN 2L, ¢ He0RiRfoFIROXY group
(-G001Id) atoan Bliyscartriinglogrenm Giliyl-§10c)p veereseaikyd ig. @ defined above.
EXHMpEanaptpye @iestp YT ghbefmsithboiam@oi FiB@E carboxy, acetyl, and
rgmg,kq}gen -substituted methyl groups. In the context of this invention an
acyl group designates a carboxy group 1o (-000H) or an alkyl-carbonyl
group (aIkyI CO ) Whereln alkyl is as defined above. Examples of
rEgtae 22l ention include carboxy, acetyl, and

proplonyThPh‘hﬂﬂh@'@ﬂmmlyaﬂ@r@pmmmgfwle'h@/enﬂon may- be provided in
arly4-farahiditelselkdoe drevaiiheédheativimbpationy ISuiib dedrins andiciude
perFma%‘éﬁﬁééfNO{ éhep%%ﬁ%é}%"%éér&%% sitlalRdqsras Jgdesliiug forms of

th@ Ce}‘rrrr}‘z%gquél r% Ling o?t eSI.l?W {cally) acceptable salts, and pre- or
orms he chemlca corgfound of the invention. Examples of

pharmacFe’EﬁfEBRF aebaprmacyditally 2aremeRiaAdtiRsLE DS 1Rftfiem without
lirgttationh - teic neortpxitc innthanifarao honiganiitiesidandditien salfsesuch as the

. hyirdobiridedeledracedffopm hydhatinoidc acld, thisehyishdlatrorideedataraagd from

hyEREréREl QRiRMIA A FiftalBe RiRRI %HWMEOabﬂ'trtﬁ@(iiércﬁ%rﬁﬁ!c&ﬁﬂ@@ from
p%‘éﬁ‘é‘?@ E&H‘ en%@#ﬁaﬁ&@e %J’#&%pﬁ ‘ilf%HXea% Omepag ! eﬁ\%‘?j  from

uric aci ormate deriv

: Slﬂewrmé%%e Q?e aﬁﬂé}t?d‘%?&ﬁ?% mp formic acid, the acetate denved from acetic

25

30

35

acid, the aconate derived from aconitic acid, the ascorbate derived from ascorbic acid,
the benzenesulphonate derived from benzensulphonic acid, the benzoate derived from .
benzoic acid, the cinnamate derived from cinnamic acid, the citrate derived from citric

acid, the embonate derived from embonic acid, the enantate derived from enanthic

acid, the fumarate -derived from fumaric acid, the gluiamate derived from glutamic

acid, the glycolate derived from glycolic acid, the lactate derived from lactic acid, the .
maleate derived from maleic acid, the malonate derived from malonic acid, the

mandelate derived from mandelic acid, the methanesulphonéte derived from methane

sulphonic acid, the naphthalene-2-sulphonate derived from naphtalene-2-sulphonic

acid, the phthalate derived from phthalic acid, the salicylate derived from salicylic acid,

the sorbate derived from sorbic acid, the stearate derived from stearic acid, the

succinate derived from succinic acid, the tartrate derived from tartaric acid, the

toluene-p-sulphonate derived from p-toluene sulphonic acid, and the like. Such salts

may be formed by procedures well known and described in the art.
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25 acid, the aconate derived from aconitic acid, the ascorbate derived
from ascorbic acid, the benzenesulphonate derived from

benzensulphonic acid, the benzoate derived from benzoic acid, the 16 MAR 2007

cinnamate derived from cinnamic acid, the citrate derived from citric acid,
the embonate derived from embonic acid, the enantate derived from
enanthic acid, the fumarate derived frgm fumaric acid, the glutamate

- derived from glutamic 30 acid, the glyt late derived from glycolic acid, the

lactate E@fh‘é@d Hafaslasaena% tf&damalsa@ demwad fres) mﬂflﬁloo@c'@oﬂzedered
al C
RRRIREEN Foni I ibéna% m’i‘é‘ﬁ? 3*’*6?0 Y'%“ AR et s
in emeﬁ?é%am%magzasmiﬁm@ fi FeRNBHRIGh e ByRgRand its
mefmaﬂ@éttﬂﬁih/a?@f@ﬂ@W%QQ‘ﬂ)ﬁﬁ’@ﬂﬂﬁa%"aC|d the salicylate derlved from
salicylic ldeid) 3alth et @ Hadedirerabicy ¢loatk snebieacitiy éhef stearatectany @dtlude
alkAiMhidemriaiesisidhens ues iBaduAr SR GfrararumrRAICasifolha fmwéqnventlon

co%‘?é%ﬁ%%%y‘ %;@rdp agid. the toluene-p-sulphonate derived from

p-toluen and the like Such salts

A forme
P ocedu LRI 1R RECHRLIR B 2'E KPS mpounds
afﬁc%ﬁ@s@@l‘f%%%ﬂ% %.ahmeﬁ%&;awoﬁ%eetﬁ%mé%a Prefefiade ghimysalts”
inclodeptteb Rkyhanibem wsdtkulim phdigup dnatime tbflsanismseill] thee cycloalkyl-onium

sdltécHNE ehatepdio MoJRIKYID Aidnd sAlaz abicycloalkane derivative of the
invention and its pharmaceutically acceptable acid addition salt. s Metal
tsajtﬁ of a 1,4-diazabicycloalkane derivative of the invention include alkali
rs
uch as the sodium salt of a chemical compound of the

inventior NEontifirerRiciRa R BrARSIVHIYRCE ShreRieS Pt YRALIDNOM A e xist in
(+loandrtr o aswlhasiinmgeamp iumssr d htgaconaiaythtogsesisomers and

thehadiaoeLisealyraerepile satis withefene scapavitisa fessentiolededhe
a'ky' ONiKLSAIS: 1BrRAT twhaweréea%d ‘?H!H”?h%a'wh?aFy&‘fﬁﬁ%’ésownknown
ts and he cloalk@ Ion|U{n It% etri1 Iggmer I
m d% A aaIK/e ste{f]l tlré% % stereomerlc sats |s blgse of

tec (ilL(l
aza ycloalkane invention may e

a't+5>a?ﬁ?'{>') ﬁmwe fe1P2d iiharting: %?W%Otﬁa%@%en%‘w%eoﬁﬂ%%%u"d by
tresdment with ehdasgividnathebrmathede insclose!ving apsMaiessdaise the optical
aftipadess dst basedti aupoR ackomaiographandoe aasobtchintetine opticial Racemic
ccﬂﬂﬁ@@ﬁ@ssMH@‘a‘fé%eﬁﬁH%ﬂﬁ&néaﬁeﬂmcﬁ@ﬁes@%d"ﬁ%%éﬁﬂ%ﬁéh’!gaﬂﬂﬁodes

&asts ' ihRilisah pPigalyAcive agand Iheifiofes

% aCtIVE am ne compou 0 treatme a base

AREIR)ifE I RRE IR0 the optical antipodes is based upon
‘ chromatJQPabHyWéh'@&i%@ikaﬁﬁ\ﬂﬁﬁYéfWﬁ wtdbeareseshiprniion sanealso be
resudeschtbinvivetidorcatichusfbdisssoharddrito ahédesptigateadijpndes, tre gchemical

coviptRpRNGl tHy SirdieatanehtoromthwtcEtsally aRdetatREvated carboxylic acid
such as that derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or {(-)
camphanic acid or by the formation of diastereomeric carbamates by reaction of the
chemical compound of the present invention with an optically active chloroformate or
the like. |
' Additional methods for the resolving the optical isomers are known in the

art. Such methods include those described by Jaques J, Collet A, & Wilen S in
“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

| Optical active compounds can also be prepared from optical active starting
materials.




10

15

20

25

30

35

camphorsulphonate) salts for example. 25 The 1,4-diazabicycloalkane
derivative of the present invention may also be resolved by the formation

of diastereomeric amides by reaction of the chemical compounds of the 1 6 MAR 2007

present invention with an optically active activated carboxylic add such as
that derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-)
camphanic acid or by the formation oL_;iiastereomeric carbamates by
reaction of the 30 chemical compound’of the present invention with an
méthbed!sEsibisariiipformate or the like. . Additional methods for the

resolving, t ptical i e k in.t t [ e
those. Aot A s BEEEaeLss BEE AF o EoR Ehay b 8o by
coRERNAL Mol FSHCS) R DALy 56t ape GERPIRSTY (Rotie) warking
exapaiest adtive staitiveuiedsisalier bt prepsareasPemissatibedctivethe present
apsptiedtion aratdmalwnld khaiR e@Ty 1beMetpadsdobP reparaniiondherethods from
comfrslaampinsiaaikanerdigeiative of the invention may be prepared by
CO”V?‘”Uﬂ@é‘hﬁ@ﬁ&ﬂ%&u&(&@ﬁfﬁ‘é‘%ﬁb@%&&'&%ﬁ’t?e%ﬁ\%??eﬁ?é%% i I'n(g)r}ﬁpound
orkin examPIes. he ﬁartlpﬁ&%}ﬁtgnals for the processes described In
of 815'?’ ﬁWPé‘ZBﬂI&%ﬁY&H 8% P _ls‘may readily be prepared by
conventidi®arRbtEEsIEts AT dbmrearticng 40anHbrRe dMIRiltanayals isplated by
coowentionald ofttichbriiguestion e@n bebyonvextedtiormnothestadipptiomd  afistiiation,
chiavedbigrapkingteonventional methods. The end products of the reactions
described herein may be isolated by 10 conventional techniques, e.g. by

Biei(trE}CtaiP bﬁwgtalliSation, distillation, chromatography, etc. Biological
x&%/ﬁy e pré{sent invention relates to novel 1,4-diazabicycloalkane

derivativet® PSRRI AM¥aAnsrktegidaiavet Adndiagakigifloalkane derivatives
foungd g v InhelieergitdigamisGrRheumdtatinid deetyichdlihe racertaraifRAChR) and
maédarptesSofithearisnoanine piegpris aimiparitanapneaigeritlafifcatransporters
5-MOrBAVERINETCRIB L GAER P eRIFeRl LB/ JARREQS BROMFIRSIRAW selective a7

acﬁ\(l‘,'ttivity. In the context of this invention the term "modulator” covers
agalhists, partial 20 agonists, antagonists and allosteric modulators of the

receptof"Df $8Met FHAISHALBRIGI i S FM TRAHIRIAIA SOBREGS ARSI Partial
aggaisiatriagenipts andbalpmanianpdulmersigoihtheeaentahent of diseases or

conditioDaiasalthens@hamiabidagitaleprofite tise 9, NSz atpdodikansaterivatives -
of AREARRPIBIRIREV DSOS FBH Bedet EAMEMIINiISEST IBR QHREIIRIS as diverse
ésd&ﬁqgsrﬁa@@@ge?sQ?,uﬂ?iger%?eﬂgaayggagéi,e%%esases related to smooth muscle
contraction, endocrine disorders, diseases related to neuro-degeneration, diseases
related to inflammation, pain, and withdrawal symptoms caused by the termination of
abuse of chemical substances. A

In a preferred embodiment the 1,4-diazabicycloalkane derivatives of the

invention are used for the treatment of diseases, disorders, or conditions relating to
the central nervous system. Such diseases or disorders includes anxiety, cognitive
disorders, learning deficit, memory deficits and dysfunction, Alzheimer's disease,
attention deficit, attention deficit hyperactivity disorder, Parkinson’'s disease,
Huntington’s disease, Amyotrophic Lateral Sclerosis, Gilles de la Tourette’s syndrome,
depression, mania, manic depression, schizophrenia, obsessive compulsive disorders
(OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia and
obesity, narcolepsy, nociception, AIDS-dementia, senile dementia, periferic
neuropathy, autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy, bulimia, post-
traumatic syndrome, social phobia, sleeping disorders, pseudodementia, Ganser's
syndrome, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue
syndrome, mutism, trichotillomania, and jet-lag. :
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25 related to inflammation, pain, and withdrawal symptoms caused by the
termination of abuse of chemical substances. In a preferred embodiment
the 1,4-diazabicycloalkane derivatives of the invention are used for the
treatment of diseases, disorders, or conditions relating to the central
nervous system. Such diseases or disorders includes anxiety, cognitive
30 disorders, learning deficit, memory deficits and dysfunction,
Alzheimer's disease, attention deficit, attention deficit hyperactivity

disorder, PakipeppbriseasemidemHBgians dmmeammmmes of
mg%%atﬁn%eﬁe ﬁ&ews 'S YRS o i 28l afygréb Corions.

ression, scnizo enia, obsessive com% sive disord

AR S L BTEIE, ROMEECRBRe D NEINE SOWHITR BisGrdrs. angina
pastisty, msmeterﬁsy!%ﬁem%wyhlwd&mmaseﬁﬁ@aaneﬂnaf;psy. tardive
dyskinfesia, mgerkiabip, praivatywysjesidatiand aeddyskiile sidfiduyerkinesia,

epilepsyinbydinaite thes briRIE s BENKFAREIROtiAl iRy SISSRENE derivatives
ofdfﬁgrﬁcﬁ;néént Wlﬁgga@%%%|SCTBPjggnsérécxﬂgérﬁggtgh%&ﬁnét%%éders such as
e wbm?gmaﬁscéﬁa%”w R S TP amothor

oreferrelnestibanmthenpisiered smbadispen dhenh & digrabicuclogikane derivatives
ofirthentivanticry braysesulfinfthdarcthentraatrheliteefsesydidegéaerative disorders,
inSRARY RmshsRNdlesl anidhirkesdmeurs e grdrawsions, including

Convulswﬁ diyRHeChAREHN S BRGTRHS, mammafmw @Qﬁm&%cuoalkane

diar oea thma ileps ardlv kine
N r ARy fe et T eatoa S e aasopy diseases

éﬁ‘ﬁ?ﬂ'&nn%n??ﬂé'ﬁoﬂ%l|£1%H?é9‘éld%ﬂﬁ§?@%@'ﬂv§h%§“%ﬁ’ﬂ%%n%‘éﬁ"hléﬁ n¥&)® a”d
rogacgsefThopnise disgpsentinfiamosieine tinvetiediseasen adcengtiveoxpedtiss, and
dighteeehromocytoma, hypertension and arrhythmias. In still another '

preferre%ﬁ‘éﬂbaﬁwtdd%e%éadéﬁﬁﬁmwem%ﬁlQ%ﬁ@i&f&oéﬂﬁé%nvanves
ol e TR SIS DS LoPLIIEL S LRI SIRARIRIEMEIROLIGERe pai
Fansient anoxia and Tnduced neuro-degeneratio
aﬁﬁm%'r ﬁ%@&@bﬁﬁﬁﬁﬁfﬁﬂﬁn?ﬁ@f ﬁ’dlﬁia%wc?éal%ﬁ‘e CaURed ib¥s tapralne
PeR@ReraitoPANagnsePhsstamdima®aiBatment of inflammatory diseases,
disorder§ijrailgdhelitidndiarabivyicigaittlam demiteatjvekiof dizoitlanstisnahaasbe useful
foRGRE RBStHhaIPSRGRMIFEWANSY RIBRASS callsentiiearehdbiaateof addictive

s&ﬂ&ﬂd?éé’se QIS &‘i‘én\%aéﬂb%%éé‘soﬂ |ﬁ88tﬂ?croﬁﬁ%f%gﬁ%ﬁ(ﬂ£g?6’&}g§l% t%@ch as

laza IC cloa ane d(it_flvatlves e invention ma

tohactmeRPS n&“ﬁ’i‘o&‘éra E'8Nev ERENR 8 BAINYPY! %‘?P'“es and
bemzoieHARINR@ g RIFad pehalMiadraya e ddisosssiangee is i
ggreErgl aadtphenation Bapepence Foralfgdiesised - dip zamostgloatidafiristration, anger,

aflgstyatirasuridheniovaosamRdmi, PR tseivéss, decreased heart rate and increased

appetite and weight gain.

In this context “treatment” covers treatment, prevention, prophylactics and
alleviation of withdrawal symptoms and -abstinence as well as treatment resulting in a
voluntary diminished intake of the addictive substance.

In another aspect, the 1,4-diazabicycloalkane derivatives of the invention
are used as diagnostic agents, e.g. for the identification and localisation of nicotinic
receptors in various tissues.

Pharmaceutical Compositions

In another aspect the invention provides novel pharmaceutical compositions
comprising a therapeutically effective amount of the 1,4-diazabicycloalkane derivative
of the invention.

16 MAR 2007
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for the treatment of withdrawal symptoms caused by termination of use of

addictive substances. Such addictive substances include 16 MAR 2907

nicotine-containing products such as tobacco, opioids such as heroin,
cocaine and morphine, benzodiazepines and 25 benzodiazepine-like
drugs, and alcohol. Withdrawal from addictive substances is in general a
traumatic experience characterised b¥ nxiety and frustration, anger,

" anxiety, difficulties in concentrating, restlessness, decreased heart rate
and inchadmiech appetiteabigcloalghnhgaierivatithy o drtanvStiiatfeentéetveisrapy

mdlLBENSAhiRAQURI I tRECRIR asttisearily 3RARYPEOM PEHENd avBleferred to

nished mtake o) d tive substance. In ano

salf, N ADIHIAGRHIE %OH&R?A‘E%?S?%’ U8 RRSHOLROIR Glﬁ\éaﬁ'itégﬁé%‘f?bents

ca@rgeéﬁ@@gswIw@ﬁaeaﬂﬁreaﬁﬁwaﬁasteebaryatttﬁrmarﬁ@aﬁai@%wmfs in
various WissaeprafeRbd rmeatmdicsint otheositioastibn apotvitleas pattarthaceutical

coweaﬂl@n@&wriﬁﬁ.ﬂgwabphatmaﬁmayabam%m.@mnﬁangvant.on or a

FoSHHCAlY @Xﬂé‘@&t‘%oéé*ﬁ@ah«fed{ﬁé Q{KQ-P ﬂﬁ”é{ﬁé'VS’r more
the In } ald- |az

icy
phaérragﬁ I 3P¥h(?(fﬁv8€¥rl@?‘r iR B, 2nd sl Stsﬁﬁaf {hgeapeutic
ang{an BIOPY IREICIRIFREISRS M @NE isgRe it t@ﬂnﬁaaue%rﬂ%(%)cw@t be
‘ategpdalideit, iopthemaignae tiod keimgotampstiitdoyiithallthecotipalifgrediknia of the
fofPh@BMnaE aHt ¢GRIt IRIARG IO SegERkientiéresre or more adjuvants,

eXC|p|e“f‘ﬁe PRAHSERRLTCESnHbARRA, W@ﬁ“@ﬁﬁﬂﬁﬁgg‘ﬁy administered by

harmaceutl al au |I|ar| S In a ref rred emb ent, the inv
convenig ‘t: g iy %om ¢r gm e g r%lf)en % eE)y ﬁreFerredn routes of

rovrdes P RArmacet
NigHBHM dDElBdnarat iR (RJ'B'Pr%ﬂﬁv&%ﬁfdnd?%{ebwaﬁ%%éﬁu&ﬂ?ge in

poard&rptablmsmm derwatéarel tipereofetalgadinisitatione ér rarécular cutaneous,
supbatnaoasicaliramnaepiitdle carriengihenelitye, iapdtioptionaty, qthatmaceutical
coﬁ'ﬂﬁb’éﬂ%ﬁ“%flﬁr@ﬁ%h%ﬁ%%@%ﬂ[ﬁ%ﬁ@d W%?@Mé@%&éhﬁ B{t-use of
sr?Ha%FfﬂFﬁ@tﬁéér MuSt bS v?";‘n“t‘aﬂ Snifbe Sense O:It*é‘%' % SALnaAlp) 8ré§{l}%t.on

ringredients o mufapo the Tecip
F?He%’?ﬁ%@@?ﬁlég?em &%Sﬁﬁtﬂ%eﬁrv%'ﬁﬁﬁﬁ ﬂfrg‘fbae"t"’e ingredient
m%ﬁdhﬁrﬁ@lér@d’éy any convenient route, which suits the desired therapy.

PreferreBurthie slefails @ iechsicpiesn forcfocdawatibacanahistiaticistration may be

folRdtiaLRE |BtEab RlitionCaPREIRING SHAYEH ARMNEEE S b haHid MAabIkePEblishing
ga[-__ear}’t{%rallg&yninistration In particular cutaneous, subcutaneous,

intramu u@;\ﬁiraveno S inj Cthf“BThe pharmaceutlcal(ﬂp meS ition

of the inv ﬁtﬁﬁ% 95, MRV EIANSh S RSEY 9, Mg digpase being

treated, and is within the discretion of the physician, and may be vaned by titration of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
compositions containing of from about 0.1 to about 500 mg of active ingredient per
individual dose, preferably of from about 1 to about 100 mg, most preferred of from
about 1 to about 10 mgq, are suitable for therapeutic treatments.

The 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 ng/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
ng/kg to about 10 mg/kg/day i.v., and from about 1 pglkg to about 100 mg/kg/day p.o.

rntE&&ﬂB&"[ﬂé E{/%b?r%h?ﬁé]‘éﬁéa SplfGH lfghe?ﬁg‘?&%{ égﬁgg&gg%fg%%eptable
h
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standard methods and conventional techniques appropriate to the desired

formulation. 20 When desired, compositions adapted to give sustained 1§ MAR 27

release of the active ingredient may be employed. Further details on

techniques for formulation and administration may be found in the latest
edition of Remington's Pharmaceutical Sciences (Maack Publishing Co.,
Easton, PA). 25 The actual dosage dggend on the nature and severity of

- the disease being treated, and is within the discretion of the physician,

MatiibdmpfiEhesapyl by titration of the dosage to the particular
circumstpRe s isHRyeNRER RORUEeHE AR5 pResshERRRIIA eFeChiuable
mEB%VHf%VEHd'hﬁ%ﬁéﬁﬁﬂﬁé‘%&kﬁ%ﬁ”%&%ﬁ@ Bharméfé?m@%@fﬂmpﬁ%oﬁéatment

o TR RPN PR Y UDGlR0 23 06 b, 50ge of dorders

. reﬁ%i’@dt%ﬁ?ﬁ)ﬁ?t‘%&m 95‘3588?‘1'6‘95@ are suitable for therapeutic

treatmerlts. ahodhactigspieirdbiéeinvaaljobe pidvidestersrethodefor sheetrmiatment,
pidQsASopeHitaye vt atayemps brecanisd epitain anstnates bf SaHesnimal
b@é)ﬁ FETAGRRS N ABD; lw%”(Qﬂs\éa@Qd diRIHG PP <BP\%|H9|PE|%|'FB§ﬁnswe to
K i e

cceﬂw@aaeﬂmmawa%m élb'&ﬁt? ByiRg B SR) RABE ma'm@)w Jymen in need
thigrasi aoefectivriamerry of THetjigzabicyrlaalianaisietvainikahthe invention.:
derivativiesesppiéfe peadsemnbodierinties elicakmd) ldisprdetivic conditupnestisdo the
cERFEPHREPSILAIgR, and therefore useful for the treatment of a range of ,
ailments |n\éoIV|ry%an&) é}%% I%%}Eunc(g v(\éel S A 608‘;181 Orqgrgnxiet

5 responsive 0 the action oﬁ I% other aspe ?Qh Y
cw&»%oﬂ'avmﬁa%s AR o8 ‘F"trh@ﬁ@&(ﬁwé?‘??'%?e@@ﬂtl8%36‘?’kml$\'fi'at%ﬁ‘8fmerS

digefiseasientiondfissicibratientivonderfish byperemiyiantisardssdyatkieriisgdisease,
Hbuotingtgnishiiide dsss dsayoivpite LatetainBlilienosis y Siliesd i tatTomeitkliasydrome,

déér@aemﬁeﬁamgcamﬁxes@w&&mwmmmspammwb}ﬁbumma%orders
cé‘zﬁ?”wﬁ@ B}ﬁteg%bo 8%%%@#&"‘&%&” é’%&nd“ﬁ&w pulimia and

an, in ne ereo

an e fectiv ount of a ane
ot/ PHARR o ARSI %Jéﬁ?adsmsa%meﬁm FE%H@@ periferc
n%@?@&}y@ﬁe&sﬁani@ﬁmhae@mﬁ@%hm&ﬁn@m@rs%?erﬂpliﬁmr%%maj post-
traunialitinsgndroneediseciak ntisbialesiee pipgditiserdetsn xisgydederoemidy d>anser’s

syhaesarys preamsngtaeflicClynasny RediCitteanhH¥sBIngliRfoMZNelBi6 fatigue
%\ﬁ?&ﬁ@ AR dREGIALRRIGR J%fﬂffétghyperaCt'V'W d'SOVder

arkinsops dSRis. pHILRgIC B Closaae ATHOLORNGLAIELEL, condition are
Sclerosis, NS IePrIeoure essyn omé geg gs%n &R

a%%tﬁ'é?ﬁo‘ﬁ'"%c?ﬂ}?ﬁiﬂrémﬁc'éb%w?@%nmw @%l%%‘?dlé'%ve d‘SorderS angina

pectoris, premature labour, convulsions, diarrhoea, asthma, epilepsy, tardive
dyskinesia, hyperkinesia, premature ejaculation, and erectile difficulty.

In a third preferred embodiment, the disease, disorder or condition is
related to the endocrine system, such as thyrotoxicosis, pheochromocytoma,
hypertension and arrhythmias.

In a fourth preferred embodiment, the disease, disorder or condition is a
neurodegenerative disorders, including transient anoxia and induced neuro-
degeneration.

In a fifth preferred embodiment, the disease, disorder or condition is an
inflammatory disorder, including inflammatory skin disorders such as acne and
rosacea, Chron's disease, inflammatory bowel disease, ulcerative colitis, and
diarrhoea.
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(OCD), panic disorders, eating disorders such as anorexia nervosa,

bulimia and 20 obesity, narcolepsy, nociception, AIDS-dementia, senile 1 6 MAR 2007

dementia, periferic neuropathy, autism, dyslexia, tardive dyskinesia,

hyperkinesia, epilepsy, bulimia, post- traumatic syndrome, social phobia,

sleeping disorders, pseudodementia, Ganser's syndrome, pre-menstrual

syndrome, late luteal phase syndrome,,chronic fatigue syndrome,

mutism, trichotillomania, and jet-lag 25 In a another preferred

embodinieatsikta gietersed disdiskiment,ahditizease, disscdentedoaittition is mild,
momAatE FIUREIS SAFAHHNSf Gl RarEARVEH TS ATEIRAFRABYIRR well as pain
AREPHS REmALIS Rh IR IGRS HatibRARnaghRa. epilepsy.

tardive sla,

Inesia, hyperkine remature ejaculation, and erectile . .
diffic;uny?ﬁ/naasﬁ]‘ff’a‘é?r ﬁ%&egn?ﬂbgﬂﬂ\%‘ﬁﬂtthtg%é@&%&?d SR Tp" conditon is
agsqsiatreh WitsoMithdiawab syeneiipe rrriIsedidn, terminatiomyehtes dfisaddictive
s|iistautes nmobytimganidofipereamdaimingn pdraddofshsichs as talfdocty) ppédétseslich as
h&1BIR0BHEARG iR HaRpRpeliBaFIBHREEpNEEI aRdSLR nReIRARGRNRKaRIgs, and
iders, including transient anoxia and induced neuro- degeneration. 35

al :
In a fifth preferred empodiment, the djsease, disorder or condition is
i_n_f|amm£a%_§£ieaer TR R PR HOSASF FACES A, O, 1000
miligrares taly, ol miligamnfiaitm Aty ShReRlls S8sd00 callighams daily,
depgitiderindsdigstaeapdrs MhaR €GOY abde adfixddmisisirativrmisoaimientywhich
adRtriisaeap tisispidleatircwliiio nwisidhilthe raadRiBteatb RS UBEMeH:; BiRNsubject
in0bIREHSnENHMO QY (REYHESE BRAEBiRE ARYICERSRAIL ik SHe Fyeference and
migraine, d??rség%erggiv% Ezr;u\p t;élﬁrqa Iga.rilrt\o(mg}meb pain. !n a seven h _
e>|g’re S empbadiment, the disease, 8|sc_)rd_er%r' condition is |5 associated '
with withQrSRbsTRSH R EsHtcSRIbER G5TaImIRRIABREST Becobiainerat.@ dosage as
lowuipst Qs Matiadimganddling-oegikaniry pheduppeslinhtef theadesage range is
alpioide sugRasvharainm @@eagikgapd nraedbire pengsd@mzeporesadodt 0.001 to

2B RZOHIGAGRINEakEr A SR @, PIEUMIultE Riggpeat contemplated that
suitable dosage ranges are 0.1 to 1000 to milligrams daily, 10-500

milligrams.daily, and especially 30-100 milligrams daily, dependent as

usual upon the exact mode of admiHi , form in which administered,

the indication toward which the administration is directed, the subject

involved Eralitiveriiodyisvieighéeoflitistrateldj edthimetdrerd:catodtifier flobowitegy examples,
wRIH IR MRshdRMRSRNAAT WayHRVBHYAO P REPE K 1AB MVERRSE s himed.

A satisfactory result can, in certain instances, be obtained at a dosage as
EIow a??O_[OOS‘ mg/kg i.v. and 0.01 mg/kg p.o. The upper limit of the dosage

S

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) was prepared according to J.
Med. Chem. 1993 36 2311-2320, and according to the following slightly modified
method.

To the solution of 1,4-diazabicyclo[3.2.2]Jnonan-3-one (15.8 g, 113 mmol) in
absolute dioxane (130 ml) LiAlHs (4.9 g, 130 mmol) was added under argon. The
mixture was refluxed for 6 hours and then allowed to reach room temperature. Water
(5 mlin 10 ml of dioxane) was added by drops to the reaction mixture, the mixture was
stirred for 0.5 hour and then filtered off via glass filter. The solvent was evaporated
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about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are from about

0.001 to about 1 mg/kg i.v. and from about 0.1 to about 10 mg/kg p.0. 20 1 § MAR 2007

EXAMPLES The invention is further illustrated with reference to the

following examples, which are not intended to be in any way limiting to

the scope of the' invention as claimed. 25 Example 1 Preparatory

Example All reactions involving air sessitive reagents or intermediates

were performed under nitrogen and in anhydrous solvents Magnesium
angthaaesitiiasuasadistitothysing fugakehapaasatio RPES fhd semashte yield
1,4veiez aviapcltsezl 2IndeanedUitady, B Wess oo rless hygroscopic material.

4- Dlazablcvclols 2.21nonane (Intermedlate compound) was prepared

] according to the

\ otagomn of

iazaBit3eS ?‘Pﬁ]ﬂf %éﬂ%‘ §“8H%"t&%eshejdrff§'ﬂ€\%% ¥R 9a5£ 5 mEol) in 90 mi
Ofd}%ﬁ’&ﬁe twgoowbammmmlrgqﬁﬂqw @bl pwa03daenalindEIdargestiumh @cetate
(ChQIO@HNABIFBf|8Ray] f06nToabsverTd Hiktled i edbtureacts storad at 70°C for 1
hdﬂnm&latmsﬂ Ydaled (5 mian FBenkepsligesaneysrnine dadtbAraRs tatbRd off

ﬁ[f %ﬁ@ﬁﬁ@%ﬂﬁ%&%ﬁgﬁ%@ég BihgiRand then filtered off
V|a ass f| eé The S0 vent was ev 1°6 MAéRééOgD? 22

residue W'bs il ué?r? n?(SX'éTI]r% rap ratag atd g %gaﬂﬂgsy@fdsma"
pofl@ftﬁé?a?ﬁwaefg@m‘éné BP1on rePamRy &8 csriiinesshalavohdesieated to
120f@eThl tbanRrataeiofding3s2ltivonduriGgothe (ienetinrediatckeptnplotidf B After
adbidheos clubxiel B sondislinas s tiveddeh Ruidsrde Dal i vaned) téhYerature,
g tﬁinmﬁf?édhxdéﬂyeﬂamm@&weggehmdsu@aea té%aam%%merﬁsgwmre The
aci( Etat?dka' H3a000 u)tf’||_||22e ﬁgsou i0 mfog g/gge ad cgr on er;l 1300 mi

rre TR oGS anc}'t &n cooled Hhe ef)argte cry s‘i’a‘ln

°fﬁﬁ’éféf?altW&éfﬁfféFba‘tS’ff2%9HBhf'é\%%rﬂW&%daWdfrd 788 mivalcwale ﬂ@ﬂj extracted
withD ehipreferxin{8x8e0Thb. 3Theivaoninrsh orgrine gXi0a0ty)\wese ddeédvith sodium

sulpiving, Theaisiseny evapbratedians tiellip hasiphe ddeatin il 28cgo poapeltesD.o g

(7?%98?9{@%@@3\! lagipheated to 120C. The temperature of the solution
during the 1earlaRWas Bﬁ‘faﬁ’oocm {RE RAYURRSLRU ZXB%HIG) gave 15.8
l?ﬁgs g\ﬁ{or Q‘?o

olution Stifre m|n 1es at the same terperatare,
o TRNE B RIS S SOR A S IR R Crtals with mp
2E@pYature. The 15 acidic mixture was neutralized by a solution of

potassiuthedilbateateab@aportéd ardche atsiy ueawske chobmatogdithed on a
squ%SbedMN@@M@Q&@OQEOLMM&I@&@%%WWW aviltded asotnieh{3x880solvent
walle %?o RPigRg %EaF%&%H z‘e‘&g& RACH I ?ﬁg"%n%%lféh?é VviBR 1,3-
dlasgell icyclo F‘fg‘% ntgrqa%n -one ?106 o %% agec%lgprfess Fnueaér?l allsdwn % 125-
126°C.

. Polyphosphoric acid*

85% Orthophaosphoric acid (500 g, 294 mil, 4.337 mol) was placed into 2000
ml flask and then phosphor pentoxide (750 g, 5.284 mol) was added at room
temperature (ratio acid-pentoxide, 2:3). The mixture was stirred at 200-220°C for 2
hours to yield of 1250 g of polyphosphoric acid, containing 80% of P20s.

2-Chloro-5-phenyl-1,3.4-thiadiazole (Intermediate compound)
2-Amino-5-phenyl-1,3,4-thiadiazole sulfate (25.12 g, 142 mmol) was stirred
in concentrated hydrochloric acid (300 ml) at 0°C. Sodium nitrite (12.7 g, 184 mmol)
was added during a period of 10 minutes. The reaction mixture was stirred at 50°C for
15 hours. The hydrochloric acid was evaporated. Aqueous sodium hydroxide (4 M,
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(77%) of the mixture of lactams. 20 Crystallization of the obtained 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 rrip
211-212C. The filtrate was evaporated and the residue was
chromatographed on a silica gel (Merck, 9385, 230-400 mesh) column
with acetone as eluent. The solvent 33 was evaporated and the residue
recrystalllzed from ethyl etanoate to yield 1,3
2501 amt) biagcia|@ed . 2hwbthentie qre o plaRegwas Fileasdc Abuwlestofrapbyystatilica gel
withi&tHpdeitd 86 SolPsiy ghasphsiie pridlidOdald 18regpbezphoric acid
(500 g, 294 rrd, 4.337 mol) was placed into 2000 mi flask and then
pho pkor pentoxide (750 g, 5.284 mol) was added at room temperature

1000

SO Cld pentOX|de 2|3 The mlxture was st|r2red at 200 220C for 2 |

-phenl 1.3.4- thladlazol (Intermedlateompound) |
2-Amingagrikiery ol B #dbiadbirgole 32l Ee2nd 21024 2 T0/POhVBS 2-chloro-5-
h%tH jRe 30 @Rae%%fge@ bdgf oghlorinasif (IO WHPn%é’?z e?@?ﬁwwﬁfﬁﬁnon) and

AR o rreaea%%%?9h&@fﬁoucaé’e?lﬁ’e”ﬁ;'%auocﬂrfoﬁexa%e. 1M,25

mi) y@d \Agoisd aed .A’&%é@ﬁ%‘@o&ﬁﬁm%@ﬁ%ﬂjé‘“@&%‘% XRasegie 43 359 mi).
Chrometegeaihydoansilive gekvite disiiatomathinercd) %c metinanol anshi ‘%erequeous
arsitichigedsvediveti\davecthtetits solvpougdvasaapust. (Thdudliryiptthding salt was

obfafiiéa: MMOf a dleth | ether and methanol mixture (9:1) saturated with

fumérc ol %,g)éég %?Z/Jl m‘y%ﬁé azablcyclo[S 2.21nonane fumaric

ompoun ixture of 1,4-diazabicyclo[3.2.2]nonane
(1.28 g 10 2 mmol), 2-chloro-5- phenyl-1,3,4-thiadiazole (2.00 g, 10.2
Thﬁrﬁﬁxﬂgyﬁnﬁmﬁmw%mw@@simmsim@afdnaim&me (20 ml) was
stirred a#+[SH(2xSelerOpiemg)-AGuk thisdtaxbli2ayilytiterideatiicyt]&3.2 @jmbnane
(oyﬁﬁ,ggq?ﬂgnd the mixture was extracted twice with ethyl acetate (2 x 20

ml). Chrp } @QMR?Q@IHC@?EHW&Q 9&8?5’@”191%Q§a&%ﬁ9‘%ﬂ8|1ane

and 1%ﬂ‘2 ous ammonia’as solvent gave the tifle compoun
nding salt was obtained by addition of a diethyl ether-and

methand‘l ilddreidgzohdhiuieAdbiaipealinyiid dctipzpRiy eods g 2bmnanag p

(CopipomndlB4he following compounds are prepared in a similar manner:
4-[5-(2-SefsnomhedaabiiiB1/athiatirsial-y) L Hadiraaibryelof3. 2. 2linaee

(CERPBRAHNES2);

4-[5-(5-Imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A6);

4-[5-(1-Methyl-2- |m|dazolyl) -1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound AT);

- 4-[5-(1-Methyl-4-imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A8);

4-[5-(1-Methyl-5-imidazolyl)-1,3 4-th|ad|azol 2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A9); :

- 4-[6-(3-Pyrazolyl)-1,3,4-thiadiazol-2-yl]- 1 ,4-diazabicyclo[3.2.2]nonane
(Compound A10);

4-[5-(4-Pyrazolyl)-1,3,4-thiadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound A11); :

4-[5-(5-Pyrazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2lnonane
(Compound A12);

16 MAR 2007
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4-[5-(3-Selenophenyl)-1,3,4-thiadiazol-2-yl]-1.4-diazabicyclo[32.2]nonane
20 (Compound A3); 4-[5-(2-1 mid

azolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]non ane (Compound! 6 MAR 2007

A4); 4-[5-(4- I mid a zo | yI)-1, 3, 4-thiadiazol -2-yl ] -1, 4-dia z abicy
clo[ 3.2.2] nonan e (Compound A5); 25
4-[5-(5-Imidazolyl)-1,3,4-thiadiazol-2-y}§-1,4-diazabicyclo[3.2. 2]nonane
(Compound A6); 4-[5-(1-Methyl-2-imidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicl¢fo(3-Methdriapy 38dyhpbdddtiriagiazol-2-yl]-1,4-
duéz[ﬁn@d}dﬁm/lzﬁrdmdaz(owhrdoarﬁmmjazol -2-yll-1,4 30
diazabicyfiof3. HEHAIRRGASPPIAKARY AP Ll ety 5-
d|s(xéadb Zg)C%szz %40%1%%'?68 Zp a/u]n% ﬁ'l wazablcycl 0[3.2.2]nonane
4-5-(3-Biht - a-mraaeiiil Byinthiadiazeldsidlididrs. 2. 2nonane
digzahieyelaiti2adlopreme (Compound A15);
4 [5-(4- Hwa-zmvl)rézalyﬂ)th\1ad|ahddih;4b]-2-4qdla@dtazyblojﬁl&ﬁ]hﬂ]mnene
dérRsBRRY A é)t 1);
4 [5 (5- | thiadigzal -3,
dEonpe i 9 A A L ey B
4 diazabicyclo[3.2.2]nonane (Compound Al 3);
4 [5 (1 rﬂéﬁwgﬁ Z a%r;ll)314 thiadigzelid24l- Mdﬁb@@blcyclOB 2.2]nonane
(Cdisp@ibiny &df8; 2.2]Jnonane (Compound Al4); 5
4-[5-(1-Mesid-kseiazehh) 1344 higdian a-2iyll4 dlazabicyclo[3.2.2]nonane

3,4-thiad) [ n
4-[5-(4- on 6;@%% ﬁz?%? dﬁj\za%%aéf' E’E’%éﬁ%‘@“fﬁe
(CerBrrEBaMRRL7); 4- [5 (5-Thiazolyl)-1,3,4-thiadiazol-2-yl]-1,4-d
|azab|cye+tanlgmmaaml)(tamp‘daﬁi@m]_-g)yll -1,4-diazabicyclo[3.2.2]nonane
(Chipéariactbinzolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2Jnonane -
(Compou 6(’11?23 Exadizol-4-yl)-1,3 4-thiadiazol-2-y Y4
di ?6550{: Fié 8%%93(6 gmsgu%ol\gzyl] -1,4-diaza |cyclo[3 2.2]Jnonane
4-[5-(1,2,3-Oxadizal-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2Jnonane (Compound A23);
41 ,3,4-Oxadizol-2-yl)-1 .3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A24);
4-[5-(3-Furazanyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A25); . .
4-[5-(1,2,3-Triazol-4-yl)-1,3, 4 -thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A26);
4-[5-(1,2,3-Triazol- 5 yI) -1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A27);
 4-[5-(1-Methyl-1,2,3-triazol-4-y1)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A28);
4-[5-(1-Methyl-1,2,3-triazol-5-y1)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound A29); :
4-[5-('1 \2,4-Triazol-3-yl)-1,3,4-thiadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound A30);
4-[5-(1,2,4-Triazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A31); '

. (dymggﬁg 2 2]nonane (Compound A15); 4-[5- (2 Thiazolyl)-1,



4-[5-(5-Isothiazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A21); - 4-[5-(1,2,3-Oxadizol-4-yl)-1,3,4-thiadiazol-2-yl]-1,4 20
diazabicyclo[3.2.2]nonane (Compound A22);
4-[5-(1,2,3-Oxadizal-5-yl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A23);
4-[1,3,4-Oxadizol-2-yl)-1,3,4-thiadiazals2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A24); 25 '
4-[5-(3-PulatArVpthyB142iAitinzebB-aly -3 4-tiadgzelyetwiis1 A 2]nonane
diéZapigyelasl 22mpnane (Compound A32);
4-[5-(1, &qu(@thyMH&tﬁdmaé%oi -3 inladrsiarabjgyck(3.2.2Jnonan

dis: %ﬁgg&@%ﬁ@éﬁ |az ?‘é P diazabicyclo(3.2 2jnonane 30

(Comp ol hladlazol-2 -y1)21,3,4-thiadiazol

dlazlajnmqm&ﬁlngr@nﬁég@nmgng Adhiadiazol-2-yl]-1,4-
diazabicyd3.2, 2]Tbiadivz dCompoSriAREjaz R @HEthyl-1,2,
didZanepiea/l- é}u%ﬂgh@a@amﬂ&,ydﬂﬂ%)-diazabi‘cyclo[S 2.2]nonane

(Compo )4 %ﬁl diazol- 5 é] ,3,4- hlad zol- 2

d,gg?%%%%bia r¥e ((Eorhp /%& -2-yl]-1,4-d azablcyclo[S 2.2]nonan

4-[5-(1, 244[5rﬁ?aE’er§a;¥lM)31@ﬂnﬁ%ﬁam%rbjﬂﬂﬁrﬁ%'eyelaﬁ% 22N%38R
(Gort@omdd\3t):A31); 1 6 MAR 2007 25,

4-[5-(1- MEI&Y‘HPﬁ'lééilﬁ?lf)ﬂ‘l%}d)tﬂqé’di%ibﬁgjgaqzq)hzd;émydo[3 2.2Jnonane
(ChAzRRIRY gz .2]nonane (Compound A32);

16 MAR 2007

3| £15265t1)| Cyjtlbh % %ﬁazﬁcﬂ l|)31‘ 43 thi &adl |]21ij (} iazabicyclo[3.2.2]nonane

nonane mpoun
(CerapeLRdAFRladiazol-2-yl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicydR{Z-2aineinhe! (@6ﬁﬂb@ﬁjﬁ@ph%~44}-1 ,4-diazabicyclo[3.2.2]nonane

(GothptuAydagbjadiazol-3-yl)-1,3,4-thiadiazol-2-yl]-1,4 :

diazabicyolel 22IRaPANe! (SmRRYBSLAS3) 1 4-diazabicyclol3.2.2
FAS A yI)§134th|ad|azo g yelold 2 2inonane

( dpazp%{cyclo[ 2.2] nonane (Compou

o (3 PRSP QTR Sl a0l ers e erane
(GororprdritAR7):;
4-[5-(4-PA i eG-Qyindliyy)- thiaditntadidpl} 2t yi-didzdib rapityiGap322rtinamene
(CSAPRMNUARS);
4-[5-(2-Indolizinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A44); '
4-[5-(2-Indolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
(Compound A45);
4-[5-(1-Methyl-2-indolyl)-1,3,4-thiadiazol-2-yl]-1,4- dlazablcyclo[3 2.2]nonane
(Compound A486);
4-[5-(2-Benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A47);
4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-thiadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound A48);
4-[5-(2-Benzothiazolyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A49);
4-[5-(7-Phtalazinolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound A50);
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15

4-[5-(1,3,5-Triazin-2-yl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan1 6§ MAR 2007

e (Compound A39);

4-[5-(2-Quinolinyl)-1,3,4-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

(Compound A40);

4-[5-(3-Quinolinyl)-1,3,4-thiadiazol-2-gi-1,4- dlazablcyclo[B 2.2]nonane 20

(Compound A41);

4-[5-(3-14d i QHiazelisy)-thiddiiienza)-2- w}duéza@m@[g@iiiz?naﬁan@ne
(Coapopod A H42);

4-[5+(3- Gttm@krwnbfaﬁnwaﬂmh%diﬂz&%wahwﬁbﬂ%;?g@mcmﬁ@nane

4(;[2&29 In 243) 2153 4- tlc]la a%)o 23y|]tl 4- d|a azb)l,ﬁyflg[B.z.Z]nonane

(Compou aphthyri hiadiazo
d'@?ﬁ'(ﬁﬂ%&@lﬂ@@%ﬁ@lﬁ?@“%@n -diazabicyclo[3.2. 2]nonane

(Compod#ia-@4sNaphthyridin-3-yl)-1,3,4-thiadiazol-2-yl]-1,4- '
dn&%@&&ﬁ@bﬁﬂdﬁ@&bﬁﬁbﬂmﬂmﬁl -2-yl]-1,4-diazabicyclo[3.2.2]nona

ne 30 (Q 950¢R Eﬁdﬁi‘)‘/?h 3,4-thiadiazol-2- Q(I] -1,4-diazabic [\)/clo[3 .2.2]nonane
(Cor[z |da olyl)-1'34-thiadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan
ompoun&

4-[5-(1-Khden{d: é%@%%héﬁowm@q Bl Siazghjoycol3 2. 2Inonane
(Coimpabiny&63.2.2lnonane (Compound A48); 35
4-[5-(2-Benzothiazolyl)-1,3,4-thiadiazol-2-yl]- -1,4- -diazabicyclo[3.2.2]nonan

MEHaEPound A49);
2 EBAAARgn iMsh&fiqzabieyegle2 2Inonan

4-[5- (2 < i'?ﬁ’i?fmwﬁel@Qratﬁ%ldué%l@W)l“@%nag%‘?c%%[?2 PR Resiad of 10
mi@despiurl metyre-m--rhembxaifydxadiazaleizdibigb| (2o mezciagilz available)
(26icyg|o{3 2 Rinat)n &iethy@otineo(®d7ADBR )14 mmol) and ethanol (250 ml) at room
tefliberbhfaNaphthyridin-2-yl)-1,3,4-thiadiazol-2-yl]-1,4-

dlazablqﬁg)ﬁl %%”igf BH‘PoOH{‘Pa’*?S’ ﬁglpﬁrature for 3 hours. Aqueous
g

(1,8-Napht In 1,3,4- thladlazo

SO TR s loR B E R BURCE/A8 THH( o M Sifrgcted twice with
dighlpsprpethas- 22y|>p?Qﬂdn&za@@ma[ggzaﬁrtdcmaﬁ@cwet&ﬁbdﬁﬁd%@y?thane
1Q%dnb{ﬁa(‘@lﬁamﬂrfﬂ,ésl)aﬂu&dﬂmmdmzolaZa,%l]sﬂ:Medtaga&mdyeld[ﬂbazaﬂrmmtEas an

oil GGanPURLASEY,).

Method C
5-(2-Furyl)-1,3.4-oxadiazole-2-thiol (Intermediate comnoun_d)

Carbon disuldide (16.5 g, 216 mmol) was added to.a mixture of 2-furoic
hydrazide (13.6 g, 108 mmol), potassium hydroxide (6.68 g, 119 mmol) and methanol
(125 ml). The mixture was allowed to stir at room temperature for 30 minutes followed
by reflux for 8 hours. The methanol was evaporated. The aqueous phase was acidified
to pH = 4 with concentrated hydrochloric acid. The product was isolated by filtration.
Yield 12.9 g (72%).

Method D

4-(5-Phenvi-1,3,4-oxadiazol-2-vl)-1,4-diazabicyclo[3.2.2lnonane fumaric acid salt

(Compound D1) _
A mixture of 2-mercaptobenzyl-5-phenyl-1,3,4-oxadiazole (Method B) (1.0

g 37 mmol), 14-diazabicyclo[3.2.2Jnonane (047 g, 3.7 mmol) and




Method B 15 2-Mercaptobenzyl-5-phenyl-1,3.4-oxadiazole (Intermediate

compound) Benzylbromide (16.8 ml, 141 mmol) was added over a time 16 MAR 2007

period of 10 minutes to a mixture of 5-phenyl-1,3,4-oxadiazole-2-thiol

(commercially available) (25.2 g, 141 mmol), triethylamine (19.7 ml, 141

mmol) and ethanol (250 ml) at room temperature. 20 The mixture was

allowed to stir at room temperature fog;8 hours. Aqueous sodium

hydroxide (1 M, 250 ml) was added and the mixture was extracted twice
diigpprogmydpibytaminratiby 2¥.286 ninmehirevaatelresh i Snttgapystat 100°C.
Adlieblax csoeitirarteydibiideniétVares anil i amideausnantheonixtasesolye rixtracted

twikRvVeWite tdieHiSrBRetiAas @n »oily 'Qm)g’%ﬂ)ﬁ%%@'agﬁw@HmQI@a gel WIth

i e ey v
5 ooFPRQUS A5 3l TG SOTER TP (4 8Pt i
ethestARA anesoao skl S Mrinaivealpasvillo fusertis idt Y&Jﬁno 47 g, 33%. Mp
11éyiddasife for 30 minutes followed by reflux for 8 hours. The methanol

was evaporated. The aqueous phase was acidified to pH = 4 with
THERARIIEMUIIPEY aRe ik, LhsE LY fRsrgiated by firation.

Yield 12.9°g (72%). 35 Method

4- (5 Phenyl 1 3 4 oxadlazol 2- vI)-1 4-diazabicvclol3.2.21nonane fumaric
4- Y34 az@bicyclo[3.2.2]nonane fumaric acid salt

@m&@.@ﬁbnzyl 5- phenyl -1,3, 4- oxadlazole (Method B) (1.0 g, 3.7
mmol), W¥asipaparexCialcorimly enpehdi4y. ;B 175n010l) and 1 6 MAR
2007 27 dusopropylethylamlne (2.3 ml, 7 4 mmol) was stirred over for 4

10

1% aquedyas piePariRecosdR@in W@tlﬂ@ﬂ%ﬁ’rﬁ@uﬁd%s an oil. The
corresponding-salt was obtained by addition of a diethyl ether and

hanalbiondwa Qddisaumipc Wik Juamaticiseic MisdHdhd futnanyaciBalt

20 C,Jom %Li]n7 . The following compounds are prepared in a similar

4-5-(2-FIRTPIER sl aerasing to MethodiR, MR- 18R,P3 06 8 Gnane
fumaric acid salt (Compound D2)
4-[5-(2-Thienyl)-1,3 4-oxadiazol-2-vl]-1 ,4-diazabi¢vclo[3.2.2]nonane fumaric acid salt

(Compound D5)
25 ' Was prepared according to Method D. Mp 161.8-162.7°C.

4-[5-(3-Pyridyl}-1,3,4-oxadiazol-2-yl]-1.4-diazabicyclo[3.2.2]lnonane fumaric acid salt
(Compound D6)

Was prepared according to Method D. Mp 176.8-177.5°C.

30 .
4-[5-(4-Chlorophenyl)-1 ,3,4-oxadiazol-2-v|]-1 J4-diazabicyclo[3.2.2]nonane fumaric acid
salt (Compound D7)
Was prepared according to Method D. Mp 184.3-185.8°C.

35 4-[5-(3-Methoxyphenyl)-1,3,4-oxadiazol-2-vyl]-1.4-diazabicyclo[3.2.2]nonane fumaric

acid salt {Compound D8)
Was prepared according to Method D. Mp 126-164°C.
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Was prepared according to Method D. Nip 175C. 15 1e M
4-f5-(4-Methoxvphenyl)-1,3.4-oxadiazol-2-vI1-1,4-diazabicvclo[3.2.21nona 6 MAR 2007
ne fumaric acid salt (Compound D3) Was prepared according to Method

D. Mp 190.1-191.2C.
4-t5-(4-Pvridvl)-1.3.4-oxadiazol-2-vll-1.4-diazabicvclol3.2.21nonane

fumaric acid salt 20 (Compound D4)as prepared according to Method

D. Mp 165.9-166.8C. o

acldaticCaeidsalid mpound D5) 25 Was preare according to Method
D. Mp 12§ 3188k according to Methad D. Mp 238-239°C,
4-f5-(3-Pyridyl)-1,3.4-oxadiazol-2-vll-1,4-diazabicvclof3.2.21nonane
fumaric acid salt (Compound D6) Wa _g‘re ared according to Method D,
4- phthyb-1.3.4-gxadiazol-2-yl]-1,4-diazabicyclo[3.2.2Jnonane fumaric acid salt
(Canmaurd BAMphenyl)-1,3,4-oxadiazol-2-vll-1.4-diazabicyclof3.2.2Inonane
fumaric tad sajizedrapairdinhde) Médpdpined siceotaiinzr@ Method D.
Mp 184.3-185.8C. 35

in4RS3MSIRER¥ARE Mk conRsliarak &rdlhdatiapabicyclof3.2.2lnonan

e S g e
(CampaurdizhiX-phenyl)-1,3,4-oxadiazol-2-yll-1,4-diazabicvclo[3.2.21nonan
e fumari¢-[a¢ii Bakr(@pihdemea BN ptepdiamhbicyol]hg. Bnbtethed
(chgk(sgaam@ﬁc. 5 _ byl

-[5-(2- - | -2-VH- .

fu maricquq@ﬁg?@ﬁrﬁ%? r%fé%%%%@ﬁﬁﬁ%%%gg@% %(F' (I\gﬁ%gtﬂgd D.
wﬁfﬁ%ﬂ%ﬁ ’7C. In analogy herewith the following compounds are

prepared:[®¢2-Pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2Jnonane
(CorfpeBrEURII] , 3,4-0xadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

(Compouns- B8 H-133 Hbgabzbl-3.¢iokadirzabydiol32 @ nonane
(d@@gi&yglg[% 2] nonan e (Compound D12);

4- (Za}:]%'d{ﬁl%éﬁﬁl adiafyﬂ:‘%ﬁ/uilx%éjliaz _Bi_%gjloif_s.z.Z]nonane 15

(Comporid BT -pyrro okadiazo

-diﬂz-??-i@Wﬁ@l@f@ﬁ%%ﬁ%nﬂ-gﬂ@ﬂ-diazabicyclo[3.2.2]nonane

(Compothia-0 iMptayfs-@areipidiiid) 4 axad imzattiry i 124y1]- 1,4-d
ditabligyio[d[2.2]admared Cempound D17);
4-[5-(2-Pyrimidinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D18); |
4-[5-(4-Pyrimi'dinyl)-1 ,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D19); ' -_
4-[5-(5-Pyrimidinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2lnonane
(Cempound D20); -
4-[5-(Pyrazinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D21);
4-[5-(2-Selenophenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicycio[3.2.2]nonane
(Compound D22); '
4-[5-(3-Selenophenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D23); '
4-[5-(2-Oxazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D24);
4-[5-(4-Oxazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D25); '
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(Compound D15); 20 4-[5-(1-Methyl-2-pyrrolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D16);
4-[5-(1-Methyl-3-pyrrolyl)-1,3,4-oxad iazol-2-yl]-1,4
diazabicyclo[3.2.2]nonane (Compound D17); 4-[5-(2-Pyrimid inyl)-1,
3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2] nonane 25 (Compound D18);
4-[5-(4-Pyrimidinyl)-1,3,4-oxadiazol-2yyl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D19); 4-[5-(5-Pyrimidinyl)-1,3,4-oxad
iazol-2-ii3-6-Qlaaatiidydidi3-2:eitierairy(Cofriieaakiqyoio)3 S]nonane
(Cérifpdiytiaxdsyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane

(Compogipsl 32dgxazolyl)-1,3,4-oxadiazol-2- YI] -1,4- dlazab|cyclo[[3 .2.2]Jnonane
(Cé‘égyé nﬁ% phenyl) 134 oxadlazol-2-y
m

poun

16 MAR 2007

]-1,4-diazabicyclo[3.2.2]nonane

4-[5-(3- ée[%&‘b G B A AR R £ AEZRBICYERIB B RBAT e

(CempownddR®ii D23);
4-[5-(2- @;{az(euébiaagdyt)mﬂjmlaaiqt]emmyqiazabiayamb?yao@rmmeane
driibeung)p24); -

4 (5 (4- | | z
(Com QE}% YJ«E &#gb&xﬁg %%%%Mé;@ﬁ éﬁ@é@ﬁ&%&oﬂ@%‘%ﬁane
85&# 2-yl]-1,4-diazabicyclo[3.2.2lnonane (Compound D26);

4-[5-(3- |éd§e(édrwiazshd>okadha?z@d@wZ—xﬂdia&ﬁ!ﬁé%!@yg&[%amne
(Copopod B D27); 5
4-[5-(4-18983Bamitdz3IA)oKBdiazldiyt-2-ddiozaieysie]igi2 mepmiRne

JoTolt 28)
C(C[ -(5- | g_ f, ad'?ﬁ@ ﬁﬂ]oﬁé‘d%%ai’ﬁ}’? 2[3 2. 2]nonane
ompou
@zabesy&ﬁ&& "QJ&QEMES}EIEW@Z 2]nonane 10 (Compound D30);

4-[5-(4- 198 26Ve}hy)3t4raidadiid pit B Hokatlidizolebidlytldf3.2.2lnonane
didgabiepoiaBlD8Adnane (Compound D34);
4- [5ng5 UEATE W&rﬂw%“nﬁmg&wh%ﬂ]o&zfdg@cﬂ@m@'2[3 2.2]nonane

d'éfﬁoabf% E?h @ |m|3az(c():l gu;log AFoDx3a5 lazol-2-yl]-1,4-

4- [5-?/3 -Pyrazolyl)- 1y 4-oxadiazol-2-yl]-1 4}/ c]i|azab|cyclo[3.2.2]nonane
(Compound D36);

4-[5-(4-Pyrazolyl)-1 ,3,4 oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
{(Compound D37);

4-[5-(5-Pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]Jnonane
(Compound D38);

4-[5-(1-Methyl-3-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D39);

4-[5-(1-Methyl-4-pyrazolyl)-1,3,4-oxadiazol-2-yi]-1,4-
diazabicyclo[3.2.2]nonane (Compound D40);

4-[5-(1-Methyl-5-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2Jnonane (Compound D41);

4-[5-(2-Thiazolyl)-1,3,4-oxadiazol-2-yl)-1,4-diazabicyclo[3.2.2]nonane
(Compound D42);

4-[5-(4-Thiazolyl)-1, 3 4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D43);

4-[5-(5-Thiazolyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D44);
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diazabicyclo[3.2.2]nonane (Compound D33);

4-[5-(1-Methyl-4-imidazolyl)-1,3,4-oxadiazol-2-yl]-1,4 16 MAR 2007

diazabicyclo[3.2.2]nonane (Compound D34);

4-[5-(1-Methyl-5-imidazolyl)-1,3,4-oxadiazol-2-yl]-1,4- 20

diazabicyclo[3.2.2]nonane (Compound D35);

4-[5-(3-Pyrazolyl)-1,3,4-oxadiazol-2-yHgl,4-diazabicyclo[3.2.2]nonane

(Compound D36);

4-[5-(4- ﬁyi%ﬁwmIwlﬂk&@@a‘k@wadmzqhmhi4bd¢9éﬁ§1@yzl2]%&%n@nane
(Ocapopod D#§)37); 25

4-[5-(5- Ry aldthiazbig mw@xaw&w@lﬁzaﬂmy@aﬂzy%@werzqﬁsnane
%éw) 4-[5-(1-Methyl-3-pyrazolyl)-1,3,4-oxadiazol-2-yl]-1,4-

A-[5-(1- I\% Yf%)@%%@&% %Og?%g %912’5 Jif-fizzghicyclo[3.2.2]nonane

(Copaunrg &413:2.2]nonane (Compound D40);
4-[5-(1-MdER{1:8: PR aadizd)-4-8 )41 K ddizadin2o)?-yK41 4-
dighapryepRADRhiansaroiipenroag)DA1);
4152 agqly el dho¥p8 9ot 3 abdadralBalipiciel 2-2lnonane
d'% %f&%z&%ﬂ%% (C)))?am gggp?fﬁ)l 4- dlazablcyclo[3 2. 2]nonane
(Compofiriertias9-Oxadizol-2-yl)-1,3,4-oxadiazol-2-yl]-1 _

diazpbiyclolih2ciinpiae e (Graeiarod Dyl 4- dlazablcyclo[3.2.2]nonane
(Compouqd B4t WP RPPG%adRzol-2-yl]-1,4-diazabicyclo[3.2.2Jnonane

i5s6arlaqsBiazoly))-1,3,4-oxadiazol-2-yi]-1,4-diazabicyclo[3.2.2Jnonane
(Compo ﬁz 5- | _ _
S oxaéﬁ é))ﬁ'ﬁfﬁ e At s SERiniPBg Aonane

Azol yh)-1,3,4-oxadiazol-2-yl]-1,4- dlazablcyclo[3 2.2]Jnonane

(Compoﬂr{G U@?—IEF}A& Q)G)@MQWB}D@ I h-bdatiRgablcyadf3.42Inonane
(Chiagaloioy ©@6fH;2.2Jnonane (Compound D48); 4-[5-(1,2,3-Oxadizol-5-yl)-1,

3,4- oxadtqsqhavwlnm @ﬁtﬁé@&mﬂboi%&?&%mafa foampeund D49);
di zgso qokgzol-2-yl]-1,4-

laz n D 4- Fur )-1,
e s
dlazablcyclo[3 2. 2]nonane (Compound
4-[5-(1,2,4-Triazol-3-yl)-1,3 4-oxad|azol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D56);
4-[5-(1,2,4-Triazol-5-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

- (Compound D57);

4-[5-(1-Methyl-1,2,4-triazol- 3-y|) 1 34-oxad|azol-2—yI] 1,4-
diazabicyclo[3.2.2]nonane (Compound D58);

4-[5-(1-Methyl-1,2,4-triazol-5-y1)-1 ,3,4¥oxadiazol-2-yl]-1 4-
diazabicyclo[3.2.2]nonane (Compound D59);

4-[5-(1,3,4-Thiadiazol-2-yl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]Jnonane (Compound D60);

4-[5-(1,2,4-Thiadiazol-3-yl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D61);

4-[5-(1,2,4-Thiadiazol-5-yl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicyclo[3.2.2]nonane (Compound D62);

4-[5-(3- Pyrldazmyl) -1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
(Compound D63);
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(Compound D51); 15

4-[5-(1,2,3-Triazol-4-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan ¢ ¢ AR 2007

e (Compound D52); 4-[5-(1,2,
3-Triazol-5-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazablcyclo[3.2.2]nonane
(Compound D53); 4-[5-(1-Methyl- 1,2,3-triazol-4-yl)-1,
3,4-oxadiazol-2-yl]-1,4- 20 diazabicyc|g[3.2.2Jnonane (Compound D54);
4-[5-(1-Methyl-1,2,3-triazol-5-yl)-1, 3,4-oxadiazol-2-yl]-1,4
diazabicyqb{3-Pytaanayip 13 @xadiaddP29)]-1,4-diazabicyclo[3.2.2]Jnonane
C{Jdg%glc,gdébgﬂﬁzol -3-yl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan

e (Com
bﬁ% ngfr{lazolﬁgr 5@1%314) 13 g)z% |]2 yJ -1,4-diazabicyclo[3.2.2]nonane
(Gg BQQI % 2lnonane (Compound D57):
4-[5-(1-Mdfn{A-Benaothi 315}’1)410334!1a&%loﬁa)ﬂbté-ﬂ?ia@lcyc'o[3 2.2]nonane
(Chayahicg AM6F).2.2]nonane (Compound D58);
4- [5 (1- ME[EhY}Q&éo'tﬂ%lﬁl)&)ﬂ)4103a4!192@dzéﬁp||-,2'-ﬁﬂaiaﬁi3§bl0[3.2.2]nonane
2 2]nonane (Compound D59);

: 4 [5 (1, 3 |azo 2 oxadiaz 4-
dlazablc g no!rl?én c%ﬁ%p%ﬁanda&éi)?jz% ]13]4@j I5ZAIEYCI013-2.2]nonane

)4-oxadiazol- 2 -yl]-1,4- diazabicyclo[3.22]nonane (Compound
D61) 35445&(6(@@40%@(&%@15 9@4!%@%%@1@%@@0[3 2.2]nonane
(Chagahioy@6;2.2Jnonane (Compound D62); 4-[5-(3-Pyridazinyl)-1,

3 4- oxadi JB22Reilizbindlipg aicyelldzb A0 aaciseasmyelons DFabnare
4-[5- (4 Pyrldazmyl) -1,

3 4 oxa 0]3.2
4-[5-(1,3 & S [T P Ao ) giazat an
S e a e e R
(GOMEBHERAH D6S5): 5
4-[5-(2-BeliztitBenghiund) 4 SxhokatinzpZld-didiazioiigydfii 2 Zinonane
(CCRPtRAUITIZRHE);
4-[5-(3-BepzashieRybrlnmi)4r wdiazplivilvh4-diaralisusiabi2 Apnans

67);
(ég[%g@?éenzo hlenyla 1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
10 (ConmfeRiker Baslinyps 18 axedarardyh '4-AiszaRicsdPs-grZinanane
(Gorepaepei&]342. 2]nonane

4-[5-(3-Quinolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]Jnonane
(Compound D75);

4-[5-(3-Isoquinolinyl)-1,3,4-oxadiazol-2-yl}-1,4- dlazablcyclo[3 2.2]nonane
(Compound D76);

4-[5-(3-Cinnolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2. 2]nonane
(Compound D77);

4-[5-(2-Indolizinyl)-1,3,4-oxadiazol-2-yl}-1,4-diazabicyclo[3.2.2]nonane
(Compound D78);

4-[5-(2-Indolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D79);

4-[5-(1-Methyl-2-indolyl)-1,3,4-oxadiazol-2-yl]-1 4-diaza bicyclo[3.2.2Jnonane
(Compound D80);

4-[5-(2-Benzimidazolyl)-1 ,3,.'4-oxadiazol-2-y|]-1 ,4-diazabicyclo[3.2.2]nonane
(Compound D81); '

4-[5-(1-Methyl-2-benzimidazolyl)-1,3,4-oxadiazol-2-yl]-1,4-
diazabicycio[3.2.2]nonane (Compound D82);
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4-[5-(2-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1.4-diazabicyclo[3.2.2]nonane 1 § MAR 2007

(Compound D70); 15
4-[5-(3-Benzofuryl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D71);
4-[5-(5-Benzofuryl)-1,3,4-oxadiazol-Zggl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D72); 4-[5-(6-Benzofuryl)-1,
3,4-oxaditr¢p-Bstzotiarelyhibl SdiaigadiazabRatie! 20li@ahipsleld- B 2k)pnane
(Cériipddri@masjinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2] nonane
(Compoyipsl @ Fhkalazinolinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

3- |nyI) 1 3 4-oxadiazol-2-yl]-1,4- dlazablcyclo[B 2.2]nonane
(Céle[]oprépo%n(?% '

4-[5-(3- é&ﬁ&%@mw&“&vl? -3dgsetiazard- ldid- ARrIRIBE S ArdRgnare
(Caomaped R$D76);
A-[5-(3- @+rsqmu@d)nb>&m»¢xaona¢waeyﬂzmmlaza@myzm{ia;malma;mmane

C4 [5 (gﬂﬁlﬂmtzh ek 4 j 1p[3.2.2] 30
- - nonane
} %z%bgfjolﬂi z_; ;a}@ r@fﬁ-é % ?X-k}a‘b"gk%%%ﬁyﬁ’
F A5 81- - ﬂ-af, { |%E‘§&' g{th]nonane (Compound D79);
4-[5-(1-KrErifL S NebRayridin-3-WhdaiadsadinzelRuthd - .

didrebrtpiR[3.2]8tmranane(Compound DBE)); 35
4 [5-(2- Eiqsqmmsbggﬂyl) 1,3 Aoxsshiaghb 3 4 -4raliagrdE I 2RAcaasan

(‘j‘rIFElZGEE-)IC io é nZIlg]ri g&gﬁ%&éuﬁif%@ga{%%%ﬂ? 42]nonane

(Campey thiazolyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo.[3.2.2]nonan
e (Com@dﬁrma-wsemznﬂ@()ﬁE8M@*@cﬁbndl-nyy]Biﬂ-@i,uammlb&am]nonane
(Cotpblahd4dipza bi cyclo [3.2.2] non an e (Compound D84); 5

4-{5-(2-Qy mgﬁm&&%%@%@a@&é SrfiazaRisyslelRiGZ oG ne

Com
§r§umo alinyl)-1,3,4-oxadiazol-2 m 1,4- dlazablcyclo[3 2. ZJnOGa e

<COmp er Bauperzstieayid phitigrafiasels-kl AsliarBiycs g 2ionane
(Compound D93);

4-[5-(3-Dibenzothienyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D94);

4-[5-(2-Phenoxazinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane
(Compound D95); and . '

4-[5-(3-Phenoxazinyl})-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

. (Compound D96).

30

Example 2
In vitro Inhibition of *H-a-Bungarotoxine Binding in Rat Brain

In this example the affinity of the compounds of the invention for binding to
a7-subtype of nicotinic receptors is determined.

o-Bungarotoxine is a peptide isolated from the venom of the Elapidae
snake Bungarus multicinctus. It has high affinity for neuronal and neuromuscular
nicotinic receptors, where it acts as a potent antagonist.

*H-a-Bungarotoxine labels nicotinic acetylcholine receptors formed by the
o7 subunit isoform found in brain and the o isoform in the neuromuscular junction.



1o diazabicyclo[3.2.2]nonane (Compound D87);
4-[5-(1,8-Naphthyridin-3-yl)-1,3,4-oxadiazol-2-yl]-1,4 16 MAR 2007
diazabicyclo[3.2.2]nonane (Compound D88);
4-[5-(2-Acridinyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonane

(Compound D89); 15

4-[5-(3-Acridinyl)-1,3,4-oxadiazol-2-yl}4 ,4- dlazablcyclo[s 2. 2]nonane

(Compound D90); 4- [5-(2- Dibenzofuryl)-1,

TissueqyRaration yl)-1,4-diazabicyclo[3.2.2]nonane (Compound-D91); :
4-[5-(3-Pilepazatongd)ate Héroxaeiczatl 24/ 1 dedéhralbooytitelS LoRinovas&Vistar
rat0(160250 ) hFeORdntbleridddiBen30tBigidAdsl in 15 ml of 20 mM Hepes buffer. -

A Aot TS PRI B, o1 7

usg1 RSA D'@ff”Z%e”y%&m3o§e%).‘s%‘?'a1&e ti sue Is%Zs%en lon " 1s subjected to

cemt[éL@ameﬁb%&z )4 @ ferofA dmipyles.y lThe ssepesasieytis| Siscandsraned the
pel@bis pashe DBEFedndcsdbi{Riatvenaixazng -1 gFar-dRadinutes in 20 ml of fresh
bufiérlatyihb firtinpaireyepish 2 surparriee iMGREIPBUAS R8AIARg 0.01% BSA
(35%%8.199 %ﬂ%r@%%l'ﬂ?é%%hafdéé%%%w)é'&ea finding in Rat Brain In

this example the affinity of the compounds of the imnvention for binding to

a7-subtype of nicotinic receptors is determined. a-Bungarotoxine is a
—ﬁﬁtlde isolated from the venom of the Elapidae snake Bungarus

multicindligudtshak 309 hledfihiopnagenate aival adte o doi 25 of test soicdivniend 25
ulreteptorbungEtrokiast2asha, pivksinéetageitioh) Hrat Bulkgarataxineulsdtets for 2
h&l@ﬁﬂ@ﬁéewlﬁhebaaﬁé%%% @HB%‘P'M&B%%%SHPHF&&IEQ '\ﬁf %R@Uﬂ%l con-

in, brain the a Jromus r n 1 6
Ce@fi ﬂtf(s)g Qgt%pg]r% ion %ﬁepara tio sh?';\srea %??n%l ﬁib ?pes buffer
cordRipiag fEARR Mta?“Fﬁf’s%i%yzQO )VXF@tHEﬁﬂc%%/rﬁéﬁa%PﬁfG fiters (pre-
sogkedriadin’% 5 Fifef abieast ¢epwrsurifiar sushieainang MBediatealawpshed with 2
x Bniul €€ kAldbafidrMgSO4 and 2.5 mM CaC12 (pH 7.5) using an

Ultra-Tutige B%Q&eﬂfsﬁé’dl$gétlvﬁ§‘)&15ﬂ§3%ﬂ§f§nlésﬁéigiﬁﬁﬁ%‘a By conventional

|.q‘£.‘?d‘H¢]H9ﬁ’:§lWF. %Bama gbgcf ifE éﬂmﬂ”ﬁ HiCtd) *B‘?nﬁﬂ%%;r%%g%ﬁ g?ﬁ( B%hding.

IS Was twice ce trlfl%%atlon at

e
minutes ﬁi‘%eﬁh Gt ‘I’lee?ng'ﬁﬁﬁ(ﬁs A a%m&pfg%% %%ﬁ@t@%tance
whichiibiisriae speeiisibiydnmiob ‘Harbungarotoxin by 50%).
The results of these experiments are presented in Table 1 below.

Table 1 :
Inhibition of *H-a-Bungarotoxine Binding

Compound ICsp
No. ()
Compound 1A | 0.0067
Compound D1 0.0058
Compound D5 0.022




10

15

20

25

30

35

CLAI

1.

(35 ml per g of original tissue) and used for binding assays. Assay

Aliquots of 500 pi of homogenate are added to 25 pi of test solution and 1 § MaR 907

25 pl of 3H-a-bungarotoxine (2 nM, $inal concentration) and mixed and
incubated for 2 hours at 37C. Non-specific binding is determined using
(-)-nicotine (1 mM, final con- centration). After incubation, the samples
e. added 5 ml of ice-cold Hepes buffer containing 0.05% PEI and
ured directly onto Whatman GF/C glass fibre filters (pre- soaked in
0.1% PEI for at least 6 hours) under suction, and immediately washed

AVt 2 %72 B¢ jefoake i Herivhioea myhailrpoactivity on the filters is

determined by conventional liquid scintillation counting. Specific binding

is total binding minus non-specific binding. The test value is given as an

IC50 (the concentration of the test substance which inhibits the specific

binding of 3H-a-bungarotoxin by 50%).\Yhe results of these experiments

are presented in Table % belo ble hibition of 3H|- -Bungarotoxine
Binding Compound IC¥o0 No. Compdand 1A%.0067 C(() pound D1

0.0058 Compound D5 0.0 0 MAR 2007 34 CLAIMS 1. A
1,4-diazabicycloalkane derivative of Formula IV: 5 N-N N'--(pAr (IV) N/-\
any)ohity enantpereismeny aixtunixeirdskirmstiamenmess, apharmaceutically-

FReptaseigaticrrsaRRERNSLRASHEANNIKIGE IRl 2R hE@Yile thereof,

wherein 10 Ar represents an aryl group selected from phenyl and

naphthyl, or a heteroaryl group selected from furanyl, thienyl and
ASyFRRRGBENESCA I 8O H R 8B IRRSD FRsn ey sapsifinebtbik 6F mdieteroaryl

grongs selbctaidoftiveiis agletirah flaandhsygidioy consisting of C1-6-alkyl,

D R, Qe RO, eI VG e Mhmes wit
SOBSHLR T RelRpTech o G BEBUp CAGISTIRE LCre-alky, Cs-cycloalkyl, Csr-
cycloalkyl-C.-alkyl, Cs.¢-alkenyl, C,g-alkynyl, C4s-alkoxy, Ci.g-alkoxy-Cqe-alkyl,
Cis-alkoxy-Cq.g-alkoxy,  Cs.7-cycloalkoxy, Cs.7-cycloalkoxy-Cis-alkyl, Cjz4-
cycloalkoxy-Cqg-alkoxy, halogen, CF3; CN, NO;, NH,, carboxy, carbamoyl,
amido, sulfamoyl, phenyl and benzyl.

The 1,4-diazabicycloalkane derivative of claim 1, wherein Ar represents phenyl,
optionally substituted one or two times with substituents selected from the group
consisting of Cq.s-alkyl, Cs.7-cycloalkyl, Cs.7-cycloalkyl-Cq.-alkyl, Ci.6-alkoxy, Cs.7-
cycloalkoxy, halogen, CF3, CN, NO,, NH,, carboxy, carbamoyl, amido, sulfamoyl,
phenyl and benzyl.

The 1,4-diazabicycloalkane derivative of claim 2, wherein Ar represents phenyl,
optionally substituted one or two times with substituents selected from the group
consisting of Cqs-alkyl, C4-alkoxy, halogen, CF3;, CN, NO,, NH; and phenyl.

The 1,4-diazabicycloalkane derivative of any one of claims 1-3, wherein Ar may
optionally be substituted one or more times with substituents selected from the
group consisting of Cqgs-alkyl, Cis-alkoxy, halogen, CF3; CN, NO; NH; and
phenyl.

The 1,4-diazabicycloalkane derivative of claim 1, which is
4-(5-Phenyl-1,3,4-oxadiazol-2-yl)-1,4-diazabicyclo[3.2.2]nonane;
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cycloalkoxy-C1_6-alkoxy, halogen, CF3, CN, NO2, NH2, carboxy,

carbamoyl, amido, sulfamoyl, phenyl and benzyl. 2. The 16 MAR 2007
1,4-diazabicycloalkane derivative of @&im 1, wherein Ar represents

phenyl, 20 optionally substituted one or two times with substituents

selected from the group consisting of C1.6-alkyl, C3_7-cycloalkyl,

e e ke S oy bR SR pone,
4sé5rﬁ9rM@qurwlmia&r@@dwzahaﬂaméud@aablgmlcz[%a}e@mame
4E{lfﬂﬁﬂﬁﬁ>%]ﬂﬁwhy9ﬂf@ﬂﬁ-ﬂzk§éMUQ&QIPmm%MQBiﬁ‘,@o\[\BtQ 2]nonane;

EPTLI %eéﬁ%%ﬂfré? %K%ﬁ%%m‘f?&o‘%ﬁcﬂ% 2.2Jnonane; or
4 [8- &i?a%’%l kﬁrfe‘@@ﬁ)ﬁﬁ%‘%ﬁgnll oriazebigyelo 32 glnarana
4F[5y (BO Wpﬂﬂlymmmmyn]ehamiianamdyclemtﬁ]aohstnaents

?@‘ﬁfﬁ‘&ggh% Qr%%gcﬁ%%'lsﬁ‘}ﬁlsof Q&Qz’%{BYéy% 8 2'5%n9ﬁ5393”

|azab|cyc galkane

‘b' 5,&3{5@&)/& P ¢- Wg@@igy “yif-1, 4 dlazablcyclo[3 2.2]nonane; or

O/ e°r5ant|omer ora mlxture of enantlomers or a pharmaceutically-acceptable

ae d[i‘it@nl\ggm%g%h?ngp 40%( Ze0r|ec2>fy|] 1,4- -diazabicyclo[3.2.2]nonan

4-[5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl]-1,4-diazabicyclo[3.2.2]nonan
R pharmaceutlcal composition comprlsmg a therapeutically effective amount of a

S e 5 o S S o

N meers or a pharmaceutlcally-acceptable addition salt thereof, together

wih-42idmithygl ph B ravattisabl-2yte bt mzabigrobo[diRiShtonane;
4-[5-(2-Fu ryl)-1,3,4-oxad iazol-2-yl]-1,4-diazabicyclo[3.2.2] nonane;

4-[5-(3-Pyridyl )-1,3,4-oxad iazol-2- ] -1,4-diazabicyclo [3.2.2]no nane;

58 b1 By OISR Bl o oS o S, Aok MO S SHAEGPers or any
mpsui2- of idsrgiranBoreesd mzalmer]m:teuuzabyeycmatauﬁaddm@msedtrthereof
o ﬁfb?ﬂ}fgﬁlﬁF@bﬁéﬂ%&dﬁ%@%%?[ﬂ@rﬁéﬁﬁent preventlon or allewatlon of a
@harmaceutlcagy cFtable addltlﬁg salt hle ecl) or an -(IJX|d th er 8u|at|on of

athaBe(tRACBmPo sk '38 %‘P.sYH hérarﬁéﬁﬁgﬁly effecil@

%ﬂfﬁbnﬂfgﬁ ae@@ntptmaaddoamom@mmm@mgr%ny of its enantiomers

or any mixture of its 15 enaritiomers, or a pharmaceutically-acceptable

I e
?ﬂgrtrﬁgc%%@ (?W(‘icce Eeféyﬂlesl?%r (?ﬁ l%e%lg%af?é oar%%rn%) Jotnt It’fon relates
W%ﬁ@@ff@ é]ﬁfgqUQ Sé/ﬁ?%‘?ﬂs enantiomers or any mixture of its
enantiomers, or a pharmaceutically-acceptable addition salt thereof, 20

ﬁ{erqqufgewﬁd%afaeérgﬁtme)ntVmép&ﬁr%gnagtegg@veaigepdg F or condltlon is

alleviation of a.diséase or a disorder or a condition which is_resp onscjv
AR A BRSSO IR e o RSN R HhorBemAR Aeigisrend dysfunction,

Alzheimer's disease, attentlon def|C|t attention deficit hyperactivity disorder,
Parkinson’s disease, Huntington’s disease, Amyotrophic Lateral Sclerosis, Gilles
de la Tourette’s syndrome, depression, mania, manic depression, schizophrenia,
obsessive compulsive disorders (OCD), parnic disorders, eating disorders,
anorexia nervosa, bulimia and obesity, narcolepsy, nociception, AIDS-dementia,
senile dementia, periferic neuropathy, autism, dyslexia, tardive dyskinesia,
hyperkinesia, epilepsy, bulimia, post-traumatic syndrome, social phobia, sleeping
disorders, pseudodementia, Ganser's syndrome, pre-menstrual syndrome, late
luteal phase syndrome, chronic fatigue syndrome, mutism, trichotillomania, or jet-

lag.
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10.

11.

12.

13.

14.

15.

8. The use according to claim 7, wherein the disease, disorder or

condition relates 25 to the central nervous system. 9. The use according . § MAR 2007
to claim 7, wherein the disease, disosder or condition is anxiety, cognitive

disorders, learning deficit, memory deficits and dysfunction, Alzheimer's

disease, attention deficit, attention deficit hyperactivity disorder, 30

Parkinson's disease, Huntington's disease, Amyotrophic Lateral Sclerosis,

Gilles de la Tourette's syndrome, depression, mania, manic depression,
Tduhigephasairdisste sil@irompuisareinisbeisliseaseD isarnietisoraenglition is a
c@ﬁ%ﬂbﬂ)éodﬁ&fﬁjeﬁnafﬁjﬂﬁansé&éﬁs bulistaaaute 9esiy, BarsAlRMSYs, diarrhoea,

BRSPS AR R, SERLS o TRUA RELIETE IS AR e iaton, o

autlsm tar dys Inesia, Inésia epsy, bul
%@@Wﬁéﬂ EYSyndrome social phobia, sleeping disorders,
pseudodementia, Ganser's syndrome, pre-menstrual syndrome, late

'I‘lHEeelﬁ%'aas&émﬂ?"&? (‘,:IQHW'? fE\‘HzﬂHPeﬁY RSB Sisorder or condition is

trichotillomania, o 007 36 10. The usé according
relatery, \X%eréh?thee&ggﬁgaedlsﬁ)’&ﬁrﬁr Coiiwﬁ%ﬂ)%:%&gonvggwhromocytoma
hyisertmsiangimapbytbrisasremature labour, convulsions, diarrhoea,
asthma, epilepsy, tardive dyskinesia hyperkinesia, premature ejaculation
Tg_’ 5 erectile di |culpé ?. accorﬁlg?aéo claim 7 whegr di
SeHSE, AETENDr ﬁ&.%n o %{%a ERARE S F‘eﬁr?r Gondition is a
nﬁyrgctﬁmgatprﬂadtﬁwﬁbdym&,ntr@p@némcﬂﬁd@\cgdmhrﬁ@@g&nwtlon
The use according to claim 7, wherein the disease, disorder or condition is

The Tt O%%%%P(?Fé %Iﬁ?ﬁ?ef %’ésr"é:’iﬂtt%%oélg Oars'vgdﬁ‘f%&der ?r condition is an

neuro- egenera he dse according to claim 7, w
infesngataRoraiscsiebndRiMEatoTys HfRniRarigrisares, rosacea, Chron's

disftzse) atfianskiatdisasdere bdize asisadeardtiveooditdisensiatiteaamatory
bowel disease, ulcerative colitis, or diarrhoea. 14. The use according to
claim 7, wherein the dlfﬁease disorder or condition is mild, moderate or

TR 18\ AGEORARTOIR ElRN chrifeTsindBe ARERREr IISL REFRRIGN is mild,
rpadecaigsed enemiggsere, pastoferattss phronandrpkeantoeniintimpetter] 8s well as

pHI ¢5GsBECOYHREIAIE I BodioperEaleiair i SaaspHARRSAFIPbeATion is

assomated with withdrawal symptoms caused by termination of use of
tobacco, heroin, cocaine, morphine, benzodiazepines,
Tmzx@ﬁag@gm@um@ tm@gjr@r bowheigin. the disease, disorder or condition is

associated with withdrawal symptoms caused by termination of use of tobacco,
heroin, cocaine, morphine, benzodiazepines, benzodiazepine-like drugs, or
alcohol.



