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1 NOVEL DI AZABI CYCLI C ARYL DERI VATI VES AND THEI R

VEDI CAL USE TECHNI CAL FI ELD 5This invention relates to
novel di azabicyclic aryl derivatives, which are found
to be cholinergic ligands at the nicotinic

acetyl choline receptors and fodul ators of the

WA OEABIEYELIS ARE. DrRRAkER NG kiR Mklaanyse

may be useful for the treatnent of diseases or

di sorders as diverse r d to the

chol i nergi ¢ system ofﬁﬁ%é?\"r@k ervous system 10

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

or dTkisric\errion etlatesdtot movehdzzabityslid eryt detivaidtasomhich are found
to be%ﬂﬁﬁﬁéﬂgﬂfl&ﬂrﬁ%a&etﬁgqg%gl c?Eggt'S/ﬁ:hogllééjéé‘é o dar% ﬁgfo%‘?étgrs of the
monoggliag e@ceptqrﬁfa@dnimnwrtep%u Pueafie thetrhahawaacalggipelomofile the
compbaHds &f e iR nti8h Th G%‘ij'eou”séﬁl RPURE ththBRITbE Alseases or disorders

subst ances. en ogeno

as diyg{se|areipse W%?gP%@ﬁhQ"QPrglaédﬁiﬂ”&r?élthﬁée”éfﬁ feryqus system

(CNS@Ithbqgérrp@brélfrfe?%us/B?stéM@(PNSPSilﬁas@bcdrl mg&@b% related to smooth
ne Rece

muscEeleA %&t@ﬂdepﬁgcr Sca{seﬁ%sgs ﬁg@ﬁ%}rd%ﬁ%ﬁ'ﬁ?@sﬁg COé'pCiI%(?rgerS related to
neuro-tegdrieratiorp 0 disedsesi orwelisordsitsalrielated d ta hmﬂammaimn nipain, and
witho Y A E el SR The R PorAi Lo Biffances.

i mportant to nmenory and cognition, and nmuch research

ai red at the devel opMKGRCHgNBtARTor t he treat nent

of menory rel ated di sorders have focused on the

synt t ce

rr%dullﬁﬁé 85% IR n(t Ilﬁeﬁﬁg Mé&%‘?gng%l eg'r eg%&&lch{)hne exert its
biologiesl edftgotrevia two typeshef nbdmeaglor@cm@r%ntﬁeg@ascaﬁv@rAﬂetyl Choline
Receﬁkﬁfﬁﬁ?@ ear@%@%é’étﬁﬁ’c A’cé@/, éﬁgﬁrﬁ@ R%Ebﬁfb{QEnA@ﬁR)

|nerg| systemi.e. seni

Al zhes ki Waleestohlishad aﬂ“a@éﬁ’éﬁqrﬁ"%ﬁéeb’mhf‘?\)'Sceptors dominate

quantlitaw’élj‘/l‘@mr ﬁh@@tlﬁl@ édﬁ‘sﬁ @hgm G'ebé[ﬂbﬂs @kgrmgebm.@ema important to
coho ed sey

e 3LEL e ok 40eRleonall sl s Sotstal B o or e
treatnoleiti afl mecory aekled aisordeesr bave dedusedeot the aynthesis of muscarinic

' G or a serotonergic deficiency.
acety%ﬁbﬁﬁ%@é&%t%bﬁk@%] ON The present invention is
devoReeently, thrawvemesy esi iBierast #1 the devalopmendfoft mdCBB modulators

has é?h@r%‘éhn's‘év@@/ cﬁéeéﬁest Qﬁa %éﬁ@ﬁeﬁewftﬁ %?atldmbf?hwe chollnerglc
I"at oLespare ysef he treat ment | seases

SySteBﬁ b%r gerite fdemenda @fo thlehg Z@ﬁtﬂ‘%%@ d’atsék"@bt ent@nang rFognitive
|mpa|naem duéab thbeomyadi briie dxeedyd ‘di"sdas@ereﬂaednihﬂfctly to alcoholism.

S nin_receptor. (5- HIR) E
IndecfDoENE S CRRRTR o N G0 o FIERHRChAS 8. BT SR iiency, a
dopaminergit ddfieicicpgamadrenergie defisienpy or erserbomnesgic debioiency.
(5-HT), dopam ne (DA) and norepi nephrine (NE). 2
Due to their pha A} Sl ' conpounds of
the i nvention m§%ﬂﬁ‘g¢ QI% ¥@¢?®k§ﬁtﬁ§§t ment of
di seases or disorders as diverse as those related to
t he Thelpresergiioventiireis dévatee toether ariovisern auselsystetators of the
r r.al y
nicotif"haick 18 B hfliSfipg TeLBHprsY Shh, riditlaroly BAIRRAu for the
treatregiticd disrases @ir sisprdersoielaled 4o deg sholiesgiageeepiers, and in particular

the n‘i’doﬁi‘hi@%ro‘étyl&{@ihédrédé PSHUADRRENHA SePstonf 8RS Q5-HTR), the

dopan%#rfq?r SRl W@F&%H&%@'W&T'Hﬁ r?E‘?WPﬁé'ﬁE%ﬁ 3nd gbifebiogenic

amin®@fran§sortaralforssdretaiing €5-HT), dopamine DA )coidpesregmephrinbgNE).
i nvention may al so be useful as diagnostic tools or

nmoni toring agents in various diagnostic nethods, and
in particular for in vivo receptor
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10 i magi ng (neuroi maging), and they may be used in

| abel l ed or unl abelled form Inits first
aspect the invention provides novel diazabicyclic aryl
derivatives of Fornula I N N-A-B (I)

any of its enantioners or m xture of its

Srer) 8 e S o RLPSLEE B aBSBTLO nhn moy
usefublidretingl troatnadricoofydisbases or disorders ésrch'mreeem those related to the
cholln%rrgﬁ’gagysc[eﬁﬁ%?ct%? Icén %e'gﬁgh%% gysgg; g@ﬁ&ﬂh %lz%?rgﬁr]eral nervous
systetrh(FH‘iS) ﬂlseamda’zdjsgnderq)yelatpdl gl smogﬂjumyeclyﬂ gontraction, endocrine
dlseaééé’bﬁ"o‘?szq?li&ls’ o‘i%?’é‘% |y jsord"ef'é ?él@ie)é‘ t0 ﬁ@ur%dd@#éi‘{e)‘étlon diseases

ri daziny

yrimd pyr az
or disslefs § rﬂywtedéﬁdmﬂammatlon i, e@vcéy@mdga\aa SYBRiN S caused by the

termmmrmwcém%&eﬁff dhbﬁM@éllsFJ_bgﬁirl@@ﬁyd ic orI het erocyclic

grou ich car cl.ic ar heterqgc iC ups.are .

oot Sha oy e e dneidiog: e SS9 sk s L A8 Bibbstic tools or
monitscibgtaigtanmimva&jwscdlegnbstmmteltimdy aunp iogrestistlanéprah vivo receptor

|mag|ﬁ9 gﬂéuroﬁr}{%lﬂﬁg@ﬁld tpéy %%Eﬁé" rfbgqgllﬁé{ o %ﬁb@beﬂé& foh.

noal
25 nint it® flrSArﬁSﬁ)@Ct m&mveaaorbcnﬁwdassnn@ael d@tzagnpwi@dawkylenvatlves
of Fo@hdagt hyl enedi oxy. In its second aspect the
i nvention provides pharmaceuti cal conpositions
conprising at I effective anpunt of the

Er apeuf L9 [
di azabi cyclic akyl deri .tlve f the invention, or a

phar maceuti cal | y- ptabl e addition salt thereof, or

a prgﬁly ugfttﬂ@r@aénuérﬂeﬁst h@rr #hy hniktuleast @Heenantiomers, or a
table carrier or diluent. 30ln a

rmac uti cal ?
pharr e e e e D GBI et ot he s of ¢ ho
di azRbrepyesernts aygiogder aikat, ialeenyt ot bkkokyratkyl;i on, or a
fﬂarﬂ% féée%?é Ly @%ﬁ?a‘iﬁ%‘oﬂo ictgr%ﬂpsééléctbﬁechﬁﬂfphén% furanyl,
e man cture o ar nace
thlensdo@smqph@nylmr@yiemxafzotyl t Hdazal@atimigdazolylr eyeardlyn isoxazolyl,

|soth|9£ol§‘lI | 63@3@5&&% Oﬁrlé’zdﬂ}lseﬁ%@iolﬁ dbzﬁdhﬁﬂr V\%rl@azmyl, pyrimidinyl,

tion . including a human
y"azmy&éﬁgé”azdlnﬂo?%r or condition is responsive to

nmoduBaeprisedis dh aﬁbﬁiatlﬁaﬁch@cyoﬁéQﬁttﬁéyﬁcllamﬁkﬁwcychc or heterocyclic
arour, SBHR OISy O el oERTHGHE OEURs Bis el By pslieishopg or more
timesaMlithv isaibstitnents dietsdsd sfromi sloe dgrasiporcooeisting i ohsalkyl, acycloalkyl,
cyclobikyiL ARy 12 Hy iR xyP Ulkoxy, "Gl Bhalo, trihaloalkyl, trihaloalkoxy, cyano,
nitro, amino, alkyl-carbonyl-amino, methylenedioxy and ethylenedioxy.

In its second aspect the invention provides pharmaceutical compositions
comprising a therapeutically effective amount of the diazabicyclic aryl derivative of the
invention, or a pharmaceutically-acceptable addition salt thereof, or a prodrug thereof,
together with at least one pharmaceutically-acceptable carrier or diluent.

In a further aspect the invention relates to the use of the diazabicyclic aryl
derivative of the invention, or a pharmaceutically-acceptable addition salt thereof, for
the manufacture of a pharmaceutical composition/medicament for the treatment,
prevention or alleviation of a disease or a disorder or a condition of a mammal, includ-
ing a human, which disease, disorder or condition is responsive to modulation of
cholinergic receptors and/or monoamine receptors.

In a final aspect the invention provides methods of treatment, prevention or
alleviation of diseases, disorders or conditions of a living animal body, including a
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3 human, which disorder, disease or condition is
responsi ve to nodul ati on of cholinergic receptors
and/ or nonoam ne receptors, which nethod conprises the
step of adm nistering to such a living aninmal body in
need thereof a therapeuticalty effective anount of the

numag, AP ST detedistiass BF GARGHPT EesaapaiEniD aokRKST of cholinergic
recep}rxﬁssalmdﬁdﬂ Inh@tbamintheeegptofs, omhidre MetHoavi coanpldses |thd step of

somiSRER sy S TR 0GR TR Foroutify ofoive

amounhoﬁﬂﬁﬁd@za@spﬁEEHWGkﬂwasygoﬂﬂuzmvehmyt|o[3 3. 1] oct ane

aryl O@r?ér'dfi’édt%’ ®F ¥ fvBREH dRfbe BB an‘@nﬁ@mé:ﬁéllsgﬁ KiIY in the art
derivat| he | nvention ma e represehte the
from t@@ﬁ‘é‘l%ﬂ'”@@?‘i@ﬂ@%dﬁscrmo”ﬁn gape 15any of i ts

enanti oners or any m xture of i tS enanti oners,

Phar Tmceut eth At BLESURE e SHE RV ] Eyf*
A represents an aromati c nonocyclic group sel ected

D.azgg,gg& P!]F\WI %e,f“%lﬁvreg t hi enyl , y sel enophen?/l pyrrolyl,

razo i m dazol pyrazoly
i soxbnzal first @@eptmebﬁo?wazad@damld;m 9]octarre &ry)| gerivatives are

providdd. adieaa.gkaﬂnc v arg d]lé/rlwat.pgg of @ Pventiél My 5 Rebresented by the
geneQXEgﬁ%U% and triazinyl; and

< NR' N—A—B ()

any of its enantiomers or any mixture of its enantiomers, or a
pharmaceutically acceptable salt thereof, wherein

R’ represents hydrogen, alkyl, alkenyl or alkoxy-alkyl;

A represents an aromatic monocyclic group selected from phenyl, furanyl,
thienyl, selenophenyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl and triazinyl; and

B represents an aromatic monocyclic or bicyclic carbocyclic or heterocyclic
group, which carbocyclic or heterocyclic groups are optionally substituted one or more
times with substituents selected from the group consisting of alkyl, cycloalkyl,
cycloalkyl-alkyl, hydroxy, alkoxy, cyanoalkyl, halo, trihaloalkyl, trihaloalkoxy, cyano,
nitro, amino, alkyl-carbonyl-amino, methylenedioxy and ethylenedioxy.

In a preferred embodiment the diazabicyclic aryl derivative of the invention
is a compound of Formula |, wherein R’ represents hydrogen, or alkyl, alkenyl or
alkoxy-alkyl.

In a more preferred embodiment R’ represents hydrogen or alkyl.

In an even more preferred embodiment R’ represents hydrogen, methyl,
ethyl, propyl, allyl, methoxy-methyl or methoxy-ethyl.

In a still more preferred embodiment R’ represents hydrogen, methyl, ethyl,
propyl, allyl or methoxy-ethyl.

In a yet more preferred embodiment R’ represents hydrogen, methyl, ethyl
or propyl.

In a further more preferred embodiment R’ represents hydrogen or methyl.
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B represents an aromati c nonocyclic or bicyclic
carbocyclic or heterocyclic group, which carbocyclic
or heterocyclic groups are optionally substituted one
or nore tinmes with substituepts selected fromthe
group consisting of aIkyI @cloalkyl 25

f?lldh al%k |h§l11| k%rrrlhﬁgﬁv %?9 %@enﬁ?{]ﬂ'gpre{éﬁpﬁoaal‘y? or methoxy-

ethyl.al kyl - car bonyl - am no, net hyl enedi oxy and

Slt zl?z/, ?)cn%)éy rgf%ﬂ'ed L eerWQ/OC{"% At %Sftﬁéﬁfﬂczﬂ?,o%wm&tnv%n\% of the
invenb@mﬁo@ndmpbundrthﬂoamula Mm@eeeln Rrreprgsestsealkyl. hydr ogen,
or ajky (lrané)r@ %@%}'ﬂed%m%&ﬁ?@h‘tﬂ 'Fé‘éresﬁﬁﬂg%@t re?hyl o propyl.

preferr resen roge yl.
| n alh ¥V enenBIase prefesicdRmeediBianish emeeseaﬁrr@gtéw 'S

hydrng@nthumetdaafﬂerreat Blvﬁbodnﬁ@@tvlthe aiuézfdbucynﬁt:h@ayvmwwe of the

invenﬁ%&@ q.%pgynd/ QE”Fé)g@H{aSI HNyIEJ‘?rSHEﬁ‘ rei‘?é‘??ﬁﬂ s .ﬂrﬁmatlc %onocycllc
grouppseipgtled fedrhypgheoyl, rfetdmykﬁhmnlyylselaﬁ)lptneaywwrmm eoxazolyl, thiazolyl,

mdaQ@ﬁ SR gﬁ%b"ﬁoqﬁ%'f iREEBEN! %Q&&gﬁ%ﬁ”'tn‘g‘%@b" ‘thiadiazolyl,

re pr
yl'ldIEW‘DQW'MW'myrr@\ﬂl%d?WQZlhybﬁﬂfbthwW' methyl 4 1In a
stil In BUfdupr plflalf?én‘?eﬂ’'Q%S&dihiar?en?ni?li'i@ddulﬁEBEnc{}%hr(]:r 8Rf & Vefive of the

ally

'”VG”B‘P%ﬂ% ﬁr%“%‘h‘ﬂﬁﬁphﬁﬁfmm@e' wheseipi & yepiesents an @é‘?mﬁﬁ? ingéerocyclic
groupgsdlékﬁednﬂﬁtﬁtlf@rel\(mﬂ ahmwoee@n@bhafwlmn);&rdl)rfrlb V\g%zeil)? thiazolyl,
.. epresent,s a re rreaqa,enpoadlyent,. ..
micagolyl, CHVEEEINS Rofionty ePyrBen Sy cieiazDly ant geb mgdiazoi
pyridipyle peridasinyd npyramnidien, (Rraziepraskmieginykt hyl .

In afh fnﬂhppﬁeffﬁfré&derﬂBBérﬂﬁéfﬁnfhet 'a?az%'b?cﬁ/gﬁé Cé/rgi 'd%n%tWe of the

derivative
invention WﬁeﬁeFWROH@%r@fs EQrHulan |amhesgine Amﬁ@i@f@?@ﬂ‘isc Oéa&hé' thiazolyl,

oxaduggdrn?mrﬂgd‘eggglzgrpiyﬁamlyl pfyHﬂaﬂM A pwrinmam;e;@glor%gkﬁmhenyl

Lotz 107%; Bitdires FPodert Az tsiyrsents; aligiom thiadiazoly,
pyriddzimyddir pyeiydinylpyr i di nyl , pyridazinyl, pyrimdinyl,

ra

IO?/ef @r %degﬁﬁoﬁotﬁﬁ}r%ﬁ@dd Fazbé)gl rgeglll %t?gg"%% %r |1v3af1|0\?(8d'320|yl

1,3, 41bl1iladiaeolyh\peyndaunyi@rwrmdmbnd of Formula I, wherein A
I d
reprﬁﬁ&@ﬁl?nﬁﬂeﬁal il Hcerﬁ‘@(?cﬁﬁféﬁl’%\ e ré?s’e%'@ ?r‘?{ié?z‘?ﬁﬁ

fromfuran eno
oxaz 1 § et ’F‘ﬁf%@ﬁﬁ@["ed f@‘b‘?ﬁ'@'ﬁﬁbﬂf PP"WP&SZBYQQE‘Z'” -3,6-diyl.

| soxmzalpitthet sdrBi grefdridd emrdirment Al reprédarrd! 8 4-oxadiazol-2,5-
t hi adi azolyl, pyridinyl, pyridazinyl, pyrimdi nyI ,

pyrazi nyl andtr|a2|nyl Inaflfth

pr ef br aedillefottbdr meore privéerchcheatiiodyroenic Aarepresiants viad, dvtkiadiazol-
25dg/ the invention is a conpound of Fornmula |, wherein A
épresents oxazolyl, thiazolyl, oxadiazolyl,

t h| atn 236l furthepynareiprgferras\embadingnt A ppresents pyrimigin-2,5-diyl.

PYT ag BYkixth preferred embodiment the diazabicyclic aryl derivative of the
invention is a compound of Formula I, wherein B represents an aromatic monocyclic or
bicyclic carbocyclic or heterocyclic group, which carbocyclic or heterocyclic groups are
optionally substituted one or more times with substituents selected from the group
consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, cyanoalkyl, halo,
trinaloalkyl, trihaloalkoxy, cyano, nitro, amino, alkyl-carbonyl-amino, methylenedioxy
and ethylenedioxy.

In a more preferred embodiment B represents an aromatic monocyclic or
bicyclic carbocyclic or heterocyclic group, which carbocyclic or heterocyclic groups are

diyl.
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20In a nore preferred enbodi nent A represents

oxadi azol yl, thiadiazolyl, pyridazinyl or pyrimdinyl.
In an even nore preferred enbodi ment A represents

1, 3, 4- oxadi azol yl, 1,3, 4- thg§d|azolyl, pyri dazi nyl or
pyrimdinyl. In a still preferred enbodi nent A

optiorﬁ& SthséﬁHte yérléegl%ié'gﬁ[% t|25| nwigyet r% g{seeflqeqegc#rom the group
consistirig hefr alkyt, ecmleélkylc e@yomum i Wdlr@pyr, eslkoky, cyanoalkyl, halo,
trlhak%a éflbtrr?]ég) l??é(g/d )ﬁ%r?ot i"(yeﬁ?"e@eﬁ}dﬁlk 3635[-%@%“% ol -

2, 5- Wi glseveotn peefetretl| erbedimant e eligzatfieyaliecaryl derivative of the
mvenﬁHfﬁ’%dé 'E%Hf?oﬁnﬁecﬁrlfo?ﬁﬂﬂ%%ér@n% '?ﬁ&‘egeﬁi %n aromatic monocyclic or

In a sixth preferre | aza |cyc ary
bicyclife caikacyglic (ﬁr PeleroGKrinit 9roHP| selgctedniethdheny Fdiqfﬁjht%yl pyrrolyl,

furanyl, Wi&mEI NinBolyEPIRSLBIFaRy aerrmmberﬁ:zdmeaylycw@crprcarbocycnc or

clic carbocyclic or 0
neter g BPE B HaturEl v TIRELERS dromBee s jwith substitvents
selectabsdmttbe egowm eonsisting ef allkylesyw)alkyls esloatkykalkgl, hydroxy, alkoxy,

cyanosaeflbffcﬁﬁlg EF%éIP@a%ﬁ#BalﬁéﬁO%ngf gg(‘tgo oérpﬂ',okyellkyl -carbonyl-amino,
methsdgm@axmnd ettionediotal oal kyl, trihal oal koxy, cyano,

glt L;ﬁeﬁgﬁbf@ pré¥blsl- @rﬁb@@iﬂ%@m @"r@ﬁres@ﬁ@éh %ma@%yméﬂgcychc or

0X e
b'Cyd&T‘&é‘EF?q{%’ﬁL B%r Beleeslic %fﬁuﬁr%‘%g?‘ieg ffBHb(P)r/‘@PV'e Rphthyl, pyrrolyl,
furanyi c;mémy:l Cladbmydjerﬁoﬁfral:ilﬁt earmtybémzotlguenwp \Amhtrchcarbocycllc or
clic or hete cl.l ups._ are |ona .
neterG@iclR IS SheoSiTv Sibsidedi B Hrbmore Jhe it Yubstitvents
selecwsl donedher grourheogsistipg cohdiysitaxyy alkosy,khblo, trihaloalkyl, amino,
methﬁé‘ﬁécﬂ@%yﬁ)ﬁhd eﬁéﬁé t“){] al kyl , hydroxy, al koxy,

al oal kyl, tri hal oal koxy, cyano, )
nltrtﬁ1 %ﬂnﬂ‘(ﬁfhn@%? k?Fef@EIiB@oWTb%'ﬁﬂﬁBt B represgetst ran  aromatic

mono@?/éif@érr tﬁ@'yﬁlggfé@'b&ﬁ)alc bhﬁeﬁér@éﬁﬂlb‘@f@uﬂfz g?@bwg 1?6%' pHdnyY Saphthyl,
yrrolg fgfﬂrg(geth{@y QPUL%Q@O%EB@ %”‘??PGBFO“& iyl Y"Evgﬂ “carbocyclic or

heter@@,rdnolcgmlups are llwtlenalwcslubstn?twmr?eloectt/\@d_ tifresmw |thI substituents

p , 0l y i e ool .
setocfl B, R0 Bl oo BG4 bt VAR ottt o B 18Rt amino,
methylenedioxy end etlydengstioxy.e optional Iy substituted one or

nor e WHcffm C h

consti?ﬁﬁﬁ n\‘\é ?'%lﬂ%ﬁéd tecI oa %ﬁ B ,te?ﬁi §1|afna$r09ﬁé’db°monocycllc
or bigyglig &ﬁgboqxplk%@y h @'%y@%ﬁ’l‘%‘ﬂ se ﬁ@‘leg fr@mu lPl'%ﬂ’rb’él R@/ﬂ’hthw pyrrolyl,
furanWI haésal klﬂ&MLyl C){ﬁffﬁoflﬂféﬁﬁo ,arym !ﬂ@nzothlenyl which carbocyclic or

hetergq@}:ég@é?g%re omtlonéll %ltgquﬂl o%p@ﬂm élanes with substituents
selecexbfrdmivet gBdupeporessitigs obmathaxgtfluoropctdons [l trifuaromethyl, amino,

r r heterocyclic group sel ected
methﬁ%@%{ﬁﬁb% ﬁ? Hﬂﬁ (%dngﬁpmdvjrrol yl, furanyl, thienyl,
i ndolnya furtbﬁlzmcueawfer emﬁnbﬁyreprmma phenyl or naphthyl,

whichC&rB8EYEikidto@bs are optionally substituted one or more times with substituents
selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy,
cyanoalkyl, halo, trihaloalkyl, trihaloalkoxy, cyano, nitro, amino, alkyl-carbonyl-amino,
methylenedioxy and ethylenedioxy.

In a still further more preferred embodiment B represents phenyl or
naphthyl, which carbocyclic groups are optionally substituted one or more times with
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl,
hydroxy, alkoxy, cyanoalkyl, halo, trihaloalkyl, trihaloalkoxy, cyano, nitro, amino and
alkyl-carbonyl-amino.
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15 heterocyclic groups are optionally substituted one
or nore tinmes with substituents selected fromthe
group consi sting of hydroxy, al koxy, hal o,

tri hal oal kyl , am no, nethylﬁgedioxy and et hyl enedi oxy.
In an even nore preferred embodi nent B represents an

aro clic or b| cllccr lic or
ot oo o R B o B TES CRTBRERUET o gBPrRRENtPhenyl or
naphtbyl, rwhigh, cdrboeyulic, grolipeisy bptionedig! s!drbstrluﬁedocﬁmﬂf anymoendimes with

sunsEREIMENLL 0, SREOEHRLERRS A ROYBLG) S5,

hydroxubstkoxy.eayanasdid.chald. ftrilatoalkyl, gribalpatkong. eyangy rifro, amino and

alkyl- Eé(r@bﬁ?lyamﬁ{okoxy hal o, tri hal oal kyl, am no
ened |ox and et hyl enedi oxy. In a mor

pr ef ﬁ} e bt nfibHare Atore P@f@@g‘én?@@ﬁ‘"ﬁ?@n@t |r§presents phenyl or
naphtfinocyclic 25 or bicyclic car bocycl ic or heterocyclic

Pur ahys St i PR iained eERBgrTR g pheny.

benzit hnegight pvéfeaidcambodinedntcther diaebbicgcliccbryd dprovatise of the

. t t t

venbf EBGRLIS SR ) S R 8 s AATPRGHYR v, whic
pheny‘leancbragphwhareaun@lmsimedt@r suhsdityaegtonge, ombwiae with halo, alkoxy
and/oF%WﬂMb edreéﬂb%ﬁwté@%tﬁtrﬁéi SRR or%lmeﬁh féHeHTtSé’y nor e

preferre ment represents r na
whi chf @aF‘%‘%yﬁfpi{eéerir @H@@W@”Bﬁ'ﬂ‘? %ﬁ‘ cyéq(ﬂlgsgr)){r)lj:{eééahve of the
invenfitre i oBpi g UNdNEFSF avhiia $ubl$éretmln'e§r®n&cpﬁdor§/r dunaihEor thienyl,

whicrgot By 0 iagJheRh AedipuSHEgTor ystipg nceminhato.

tri hbd aatdqtlh preferred @arhbumyrentyherodrambrcynlrcaaryhajenvatrve of the

mvenﬁ{)rlr‘ ‘JI g ol dgf“]:{?ﬁ’nul {ﬂ/ﬁ%ﬁﬁﬁ]gﬁfnﬁs |nd? Y, benzofuranyl and
benZ@l’r@@w iyTeh ldpb‘d)r@s"e?@f@'abh'eﬁﬂﬂ bemzqfrblsﬁvlr@rp ungiyipgtituted.

car bpey Ghore SrefitRs] aidodhé B IrEyresERe! inHBESY1, M z8furan-2-yl or

s with substituents selected fromthe group
be”Z@B%.éyrﬁg of alkyl, cycloal kyl, cycloal kyl -al kyl,

hydr g, rr&iskwfernadareoaidqrﬂnenhah@,diazéﬂiaycﬂial &yl derivative of the
mven(% ‘%al oal koxy, cyano, n| tro, am no and
kyl - car bonyl - am no. In a still further
mor e94fbﬂ®h¢lr31é@+peab¢le@yr@lazlr83fyé)p3 8stiazasbglyelo3.3cknonane;

naphg fy| 'Phe‘ﬁ?l ﬁ%&?{ @@%be'@dr%&é"b‘i’%}c?o&g@t1]HBﬁJarlré(

substitute

sel eBiMgfh Vr%‘nﬁ@‘Pﬁé”lj‘r[au?p4l%ﬁ§!a§P| #u/l)o?. 9=gigza-bicyclo[3.3.1]nonane;
cycl gahdanll-3-¢5phealiigl 3, @]tIKMHrazBVnyqJ)X?V 9- cﬂbi@blbyclo[B 3. 1]nonane;

C A Y P o124 SRSl L MR S o

bicyclb{3.8Hémomavree preferred enbodi ment B represents phenyl

or né‘fi{h‘étﬂyll %(é rt]h|8 féh sl 2L Fgﬁfnﬁﬁ%‘h ?rrgf) rd?e(z%{ 6'€?CIP[EB 3.]ponane;

sent

enonhMr%thﬂ 3‘|(1@*tf¢l09|2%’b*i26)9tﬂyﬂdaalﬂy3 yae& Q@mzrafblcwotaw% 1jrpnane;
| nvest s Hras- 2%/I5W?’895|ﬂ°b gf Q:F?{e'ﬂwﬁ}} Qudré’ﬂée!f)r%yélo[% 3.1]nonane;

represents or na

D e ARz et Mgt § P sH a3 Tinonane;

twi C@[@“(?:JFllhﬂbg)heﬁiﬂybq}wldaﬁW Buyl]Bvivethy| B, 9-glidhst i t ut ed
bic clwh’stg1 | enedi oxy or with ethyl enedi oxy.
y preferred enbodi nent the diazabicyclic aryl
deri 3{{64(%Iuﬁrotnhenwhmmrdem 3-91]D-omtimdtEn@-difzaFor mul a

B represents pyrrolyl, furanyl or thienyl,
bmyd%?%ﬁﬁ rrol furanyl or t hi enyl are

uns u%é@1(2 hozﬁy-pbemdr -Pyidaan ondkSwnethyhaiSdiaza-

bicyclo[3.3.1]nonane;
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In a tenth preferred enbodi ment the di azabicyclic aryl
derivative of the invention is a conpound of Formula
1, wherein B represents indolyl, benzofuranyl and
benzot hi enyl , whi ch indolyl,_ benzofuranyl and
benzot hi enyl are unsubstitut®ed. In a nore preferred

20 beibot et phen - yridadn syl e G dekfiarrea <
bicycle[ddilmarine; he di azabicyclic aryl derivative of the

nve .

I ¢ ?Iié i@gltfogo I) pﬁ'}'/"rdl Fns s l2- %th%:%g'gi'aazzaé- bi cycl o
biCyclpE3 3. 11r}¢na1r@ne _ _ _ _

ﬁ;ﬁ Sg-'fé‘-%&‘-lﬂ}létHMky-Bﬁéhyﬂ)-ﬁybfélaz'i§439ylf19§}ﬁéﬂw?/l-§}g;8i%&§- 3.1]no
bicyclobb3 #NANes- ( 5- phenyl - [ 1, 3, 4] oxadi azol - 2-y1) - 3, 9- di az

a bi 3— 6(@\etByl13 Banafebicyclo[3.3.1]non-3-yl)- pyrldazm -3-yl]-phenylamine;

) b| c E i‘f ?F&o ptﬂ&%ﬁg[zlyg yﬁldazm- -yﬁ-@-metﬁ/yjf)?: &’d?az%l- aza
bicyclﬁ{EB(ﬂ}ndﬁdmo phenyl) 41, 3, 41t hi adi azol - 2-y1] - 9- net hy1-

Mﬁtﬂ%l %é@{ﬁHg{Hﬁ‘o?’Qy Epylo 9 'ngzylln3§ dl_a&a § Gyclel3.3,1nonane;

b| cy%—l[ BH4ndolrpibrpyridazin-3-yl]-9-methyl-3,9- dlaza blcyclo[3 3. 1]nonane
309- M?G@é%z%g(,ﬁﬁd JidoqllgtkﬁfbyﬁdﬁizmpyS/I)@ame'ﬂﬂi)?rﬁ\@)dw%ﬁ di az

% nonane
bicyclgl3-8 85 y| - pyri dazi n- 3-y1) - 9- met hyl - 3, 9- di aza- bi ¢
ycl 03456-32 B}Egmvldﬂﬁbenzdoﬂ,_4]digxin-16)-yl) pyrldﬁmln -3-yl]- 9dmethyl g ,9-diaza-
ran-3-yl - pyridazin-3-yl)-9-nethy i aza-bic
b'CyCIf?Eé g[@n nonane;
346- §6%ﬁ@ﬂmomimmd)}pwgdazua%yﬂ-%metmyl%,aveiiagak- 3,9-dia
; el .3. 3. 1] nonane;
bwyc'é%ﬁ'al - et hy1-3, 9-d

tilor o- hen 1 yridazi n- 3-
i azas-1 (%@]I@pg:) p y ) gﬁ@ln 3-yl]-9- metlxyl 3,9- diaza-

bicycBfH3 (13ndRineoxy - phenyl) pyri dazi n-3-y11-9-net hyl - 3, 9-di
azab

! wbwﬁ%@ nohBRGH 2o Pasidarin AR SRy 1 3. 0.
bicyclaf@3. maneriep 3 . 3. 1] nonane; _
f;?'é-%é-'ﬂe%%ﬂfrgﬁ-‘??%JBy'ri%%Elnq%i)Eb-ﬁiéfﬁ%iﬁg-'ﬁéﬂl' 3,9-dia

bicyclo[3.3.1]nonane;

3-(6-Benzo[b]thiophen-2-yl-pyridazin-3-yl)-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;

3-[6-(3,4-Difluoro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;

3-[6-(2,3-Difluoro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;

3-[6-(3,4-Dimethoxy-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;

3-[6-(2,3-Dimethoxy-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;

9-Methyl-3-[6-(4-trifluoromethyl-phenyl)-pyridazin-3-yl]-3,9-diaza-
bicyclo[3.3.1]nonane;

9-Methyl-3-[6-(3-trifluoromethyl-phenyl)-pyridazin-3-yl]-3,9-diaza-
bicyclo[3.3.1]nonane;

9-Methyl-3-(5-thiophen-2-yl-pyrimidin-2-yl)-3,9-diaza-bicyclo[3.3.1]nonane;

9-Methyl-3-(5-thiophen-3-yl-pyrimidin-2-yl)-3,9-diaza-bicyclo[3.3.1]nonane;
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bi cycl o[ 3 . 3. 1] nonane;

5316- ( 4- Met hoxy- phenyl) - pyri dazi n- 3-y1] - 9- net hy1- 3, 9-d
i aza- bicyclo[3 .3.1]nonane;
316-(9-N®thy1-3,9-diaza-bic%§lo[3.3.1]non-3-y1)-pyrida
zi n- 311] - phenyl ar ni ne;

316 é—?g?yrgrﬁ) C)b?dygﬁggmé ﬁ%ﬂ%@yl%aéﬁlaza glc;clo[3n§1ﬂ¥onane;
9 I\/EBJWPuBarﬁ@ Yl dyrimidine?-yB-9rinethpyl+3, GHaiia 22~ Bicydl dF333 rdinane;
za-
31 MR PRSI ricins2 -3 9t binpigf 34 leongng;
a- bi $yMetbyI33-85-1ppbihaten-2-yl-pyrimidin-2-yl)-3,9-diaza-
blcycl%gi MCSLF;L?O% Ei yl - pyri dazin-3-yl)-9-nmethyl-3
346- %é5‘§%29§ﬁt!?6 ﬂr%mduw%wi)o‘écmatbylya? -4i8%3-dazi n- 3-y
bicyclb]3.8-Mdriwnk; 3, 9- di aza- 15 bi cycl o[ 3 . 3. 1] nonane;
346 %m&/-@f@o p%y@{%ﬂﬁ%g - IQnm%’atﬁ/y]f]B 3 dlazahB/lcyc?ibﬁ Cg 1ﬁ10nane
346 9JEtlﬁjyi+33(63pbdaleyim)'ldpyml-mmmg{’d@m-b@ydetm&:n]rﬂqr&}r@l a

209. TENTARRA s LB o idezin 23 0 dogd 5 0.

bicyclaf3. 1&]:1@36616@[ 3 . 3. 1] nonane;
3- ( 69 RgdpH é@@ %héhyl%ﬂd@%ﬁ L8y B-3 8)di & 1Bich¥br B3 A kbrihe;

e
3 (B BB P Ocizra b of3 6. HeoRgne: o1
9- di @BaDinZsth - 3-Y&-bhERYI-Byritlazmnay:-3,9- dlaza -bicyclo[3.3.1]nonane;
346- (3, 4-D fl.uor o- Bhen}/nl)z Pé/rld Zi n- 3/1199meth139
_di 95 @n enantiomer or a tufe 'of 18 eRartidmers) droa harimaceutically
acceptable salt thereof.
Any combination of two or more of the embodiments described herein is

considered within the scope of the present invention.

Definition of Substituents

In the context of this invention halo represents a fluorine, a chlorine, a
bromine or an iodine atom. Thus, a trihalomethyl group represents e.g. a
trifluoromethyl group, a trichloromethyl group and similar trihalo-substituted methyl
groups.

In the context of this invention an alkyl group designates a univalent
saturated, straight or branched hydrocarbon chain. The hydrocarbon chain preferably
contain of from one to eighteen carbon atoms (C1.1g-alkyl), more preferred of from one
to six carbon atoms (Cis-alkyl; lower alkyl), including pentyl, isopentyl, neopentyl,
tertiary pentyl, hexyl and isohexyl. In a preferred embodiment alkyl represents a Cq.4-
alkyl group, including butyl, isobutyl, secondary butyl, and tertiary butyl. In another
preferred embodiment of this invention alkyl represents a Cq.s-alkyl group, which may
in particular be methyl, ethyl, propyl or isopropyl.

In the context of this invention a cycloalkyl group designates a cyclic alkyl
group, preferably containing of from three to seven carbon atoms (Cs.7-cycloalkyl),
including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

In the context of this invention a cycloalkyl-alkyl group designates a
cycloalkyl group as defined above, which cycloalkyl group is substituted on an alkyl
group as also defined above. Examples of preferred cycloalkyl-alkyl groups of the
invention include cyclopropylmethyl and cyclopropylethyl.
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bi cycl o[ 3 . 3. 1] nonane;

346- (2, 3-Di fl uoro-phenyl) - pyri dazi n-3-y1]-9-nethyl-3,9
-di aza- bicyclo[3 .3.1] nonane;

30346- ( 3, 4- D net hoxy- phenyl) - pyri dazi n- 3-y1] - 9- met hy1-
3,9-diaza- bicyclo[3 .3. 1]n6%ane

84S| éﬁhe B@@%Fgﬁh ggmﬁrﬁbﬂ%@ a aoleyngl%u%lgie&gnates an élkyl 0
groupd wWiietréinlalidyl [i$ aé Aefined Iahxml[vg nEtéhlmip’rqsmﬁmaejermd alttaxy gréips of the
. - - di - 35 Dhj . 3. 1] nonane;
mvené&gr&&qﬁilc% %%F}g)%,oarﬂ ﬁ%ﬁ%gr onet hyl - phenyl) - pyri dazi n- 3-y

1] - 3lnothei eertexbpt his dp@ntisn1g wyaaeelkyl group designates an “-alkyl-
CN- od}@t\bﬁie?n &Ry F.E'a%ﬁ!(}%-e%-éﬂo-vew' m din-2-y1) -3, 9-di aza-

9- Nethifte ortex ttHF%EFF]M%‘-“W-%Pl‘%'@?rﬁpﬁybwi@, grayPaggsignates
an “alkiykc@C-NH3: Grolpnamensin all/l is as defined above. Preferred alkyl-carbonyl-
aminig,(og{pgf@ﬁq? HivetiBY in bl Bodratdds - met Yl -3, 9- diaza-bie

3- ( ShFuhane@ntekt pﬁfr this dinveBtigrl ) a® - aringtic InGrakyahia- br dicyclic

carboé%/gz[ ﬁ‘o%p?e%@?%ﬁesn?”monocychc or pglycxgllcsargmc?tlc hé/drocarbi)n group.

Exan'[p@sgoflpﬁeé@rmgéaryl groups of the invention include phenyl, mdenyl naphthyl,
azuleﬁyl'\/ﬁﬂé‘bé%yﬁah@ é?ﬁli%baﬁillen 2-yl-pyrimdin-2-yl)-3,9-diaz

3 (5rBéh doramiant ?]fyﬂ“'ﬁyﬁvﬁﬂﬂ?% 91 y35onaatigegAeeyClc gphDicyclic
heteréeydiit cyroupl & 3. dgrrame bicyclic compound, which holds one or more
hetercgétbﬁisx(/%]l Irgwd%ogtﬁquhgan et'errnmdlbl andy%cl)ly% terocyéhc groups Afhcludes
benz@fu=edy five- (@dp lseoalynlenmared azéter@syglg -8 g% doalesnibg cgoe ofr more
heter(? @”{%r’ﬂ,\%ﬂﬂﬁexdyh% ro?SOnés nbclu eerql); ogggr (N), oxygen )g%) gng sulphur
(S). di aza-

In the context of this invention a 5-6 membered aromatic monocyclic
heterocyclic designates a 5- or 6-membered heteroaryl, which holds one or more
heteroatoms in its ring structure. Preferred heteroatoms include nitrogen (N), oxygen
(O), and sulphur (S).

Preferred 5 membered heteroaryl groups of the invention include furanyl,
in particular furan-2- or 3-yl; thienyl, in particular thien-2- or 3-yl; pyrrolyl (azolyl), in
particular pyrrol-2- or 3-yl; oxazolyl, in particular oxazol-2, 4- or 5-yl; thiazolyl, in
particular thiazol-2, 4- or 5-yl; 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-4,5-diyl or 1,3,4-oxadiazol-2,5-diyl and thiadiazolyl, in particular 1,2,3-
thiadiazol-4- or 5-yl, or 1,3,4-thiadiazol-2-yl.

More preferred 5 membered heteroaryl groups of the invention include
oxadiazolyl, in particular 1,2,3-oxadiazol-4,5-diyl or 1,3,4-oxadiazol-2,5-diyl and
thiadiazolyl, in particular 1,2,3-thiadiazol-4- or 5-yl, or 1,3,4-thiadiazol-2-yl.

Preferred 6 membered heteroaryl groups of the invention include pyridinyl,
in particular pyrid-2-, 3- or 4-yl; and pyrazinyl, in particular pyrazin-2- or 3-yl.

Preferred bicyclic heteroaryl groups of the invention include indolyl, in
particular indol-2-, 5- or 6-yl; benzo[b]furanyl, in particular benzofuran-2-, 5- or 6-yl;
benzo[b]thienyl, in particular benzothien-2-, 5- or 6-yl; and benzothiazolyl, in
particular benzothiazol-2-, 5- or 6-yl.
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bi cycl o[ 3. 3. 1] nonane;
9-1 sopropyl- 3-(6-phenyl - pyri dazi n-3-yl1) - 3, 9-di aza- bi cy
cl o[ 3. 3. 1] nonane;
9-AIIy1-3-(6-pheny|-pyridazi8-3-y|)-3,9-diaza-bicyc|o[
3. 3. 1] nonane; or 1
9, 9- thyl- 3- henyl - pyri dazi n-3-yl) -3, 9-di aza-bi c
Phar fe 8 r an enantioner or a nmixture of
its Téhardlam‘ma:)a;hcoaryadphwtnmceﬁthe:ah\}emanqaayahﬁ @rodtéd in any

form %l{;}i?e(b‘?%tgor the m{end(?escifm&ﬁ%fpﬂefbﬂ:% Cf)o\rg&sgéFf"gre\%ﬂfe&lmr?ceutlcally
(i.e. pm@ldoglpellsdf acerptpblesealis,i avémreornr RMADag i formsoaf die chemical

compéHH&*oHH{:?m,é tion, In the context of th| s

I nventi on represents a fluorine, | ori ne,
bronEﬁ@melesaﬁ Rhde il lyTREGePtabler aﬂ@ilemﬂﬂ "!j%“dﬁﬁa without

I|m|taf@rpfﬂ$@nrﬁ§n SN0 motg“anfd WP arhAdic @cRl@mddtion salts such as the

yl simlar trihal ubst it uted
B g M N R A I L
hydrosakdyic g(:|dumhe1|ersur@headesvem diroinv aliteict add} theatpedehlstataiddrived from

perch%rlcbééa‘ Cﬁﬂ@%ﬂ%ﬁhgﬁa&%ocﬁ%ﬁa %E*gﬂohx %CR]C M gﬂlgﬂg?é 8erived from

con teen car
SU|phutl©m§lCt Ctlﬂe ferraauq/dwveﬁbfr@npf@ﬂm ety dhefaC@lﬁﬁthﬁertV@dserm acetic

acid, & Q@dheﬁé Qfé?wé@*to@ﬁ akkiitic écRiNQﬁe akkyibhte Uéﬁbéﬂj\‘rﬂﬁw ascorblc acid,

the b%p@aqe% I Sog’?enéj%n\@cgfe %ﬁgt?e: ’ngHﬁggtalpa |g atﬂpg)penzoatey derived from
benzdi€ RickS ehé Tirhafidte ddtivatdkydmasi r:ijnmmcl didl Ughiengtratet dérived from citric
and tertiar

acio, M ncr S EDER Ko o b A koI M, gom enanthc
acid, thepiuesratesderived ol fluyiarigramigh, thetgluthmedy dierived froite glugamic acid,
the g{ﬂﬁco@& %ﬁémve%tF . g@{/&ﬁﬁé' afid 'tﬁ@plra%%]\fé ??(rlved fromIO 15&tic acid, the

ext nventi on
maleai@sﬂgﬂm%é‘rqn c?@l'@'@ %@'ﬂylth@rf@@@naiﬁ eﬁQé"W&QI iroabrmaliomq]@ud the

mand@faté [qivEA FRfn h%@f.ﬁ@&@ﬁh@%é&@ﬁ&@ oﬁ?%ygérﬁ/@dkﬁ‘b% 'methane
sulphegy& aﬁlgxsh Wkgbglgaﬁ%§wp%nate yvéd |fKo lga@g%te@)@@ -sulphonic

acid, tife phUhslat@‘dent/e@lfrom ppltﬂamalalc}d tlaé kulicyiiteuderivedi fopratsaticylic acid,

e <G5 #5087 a6 9B, ALER, 51 S i, e

succigdiev derimdarfirssetcipceseidr gbe claciratel kigrived kiyomgtastasts acid, the
toluerﬂaf gtéﬂﬁg \é]?é‘ﬁﬁﬂ()eﬂ Wﬁﬂ%t&dﬁégﬁ%ﬂﬁhlﬁeéaw aﬁHC{h |I|ﬁ$ Such salts

opyl e nt ext

may b fRsmedn @@Cﬁﬂk@;@w@ll kupyve esd giescaked i they w}q
gr ougxheameksmméaﬂ ke phémaécémt:anyeda@@pmm Eé@d!md)@sseﬂfs include,

wﬂhoﬁreﬁrﬁgr { edntgl koq%gg,gqco%rgamc an% (I)l%\léﬁnc: h&gc%cﬂcftég& Sgits such as the
hydrot:hloslden\tbetInycdmlaromdeoahkyhltrgtequmejwrgﬂate&e aéme phosphate, the

sulphaE()aal kWe f&%atgroutﬂe V"%%%'t altll§é(I %%I I Idefh eOIascorbate the

t he "¢ont’ext of ‘nventi on
benze;nqsylpr‘metmnme mﬁ@a@r obg g@gagwéeegheirpltrate the embonate the

enanta?é kitle- felphVte, ﬂ{eoﬁlbta?ﬁ'é?é eihg ?' \VEYlatd, StHas Ié%%ﬁtbn@ﬁe maleate, the

Preferred car on

ove, am no oups
ma'OT"qWeﬁh?omqf\ﬁ’@iq}%e the ef%ﬁ%ﬂ?su Rhangée. cgh‘ﬁ e&@pfghal@ﬁpSZ sulphonate
derived)vigiat ph!hathleamémiah@ylménqwcéorbaw thecstebiate 1he succinate, the

rarraf] (R dpha P TG e BB B o sy chesallh ey ope formed by
proceduefsewel dnawglangrdrgesibefl in ttee amvent i on i ncl ude phenyl ,
| ndeayl rﬁfd?&g h¥lich 224! &4lic Beier SiMeh A not be considered

ant hracen
pharmaceutically acceptable may be useful in the preparation of salts useful as

intermediates in obtaining a chemical compound of the invention and its
pharmaceutically acceptable acid addition salt.



10

15

20

25

30

35

In the context of this invention an aromatic
nmonocyclic or bicyclic heterocyclic group is a nono-
or bicyclic conpound, which holds one or nmore 15
heteroatons in its ring stngture. The term "ti- and
pol y- heterocycllc gr oups | udes benzo-fused five-

or cMlelcrals: o0, Orarcal FemRRuDgr Gatrenvenkon dedite Fikali metal
salts, rduchoge the Bbdiuox ggke of (0Fhermitdl sohplound(d)thelinvéton containing a

of this invention a 5-6 nenbered aromatic
Carboﬁ‘@%‘?@:l ic 20 heterocyclic designates a 5- or

6- nelfb@ﬁe@nﬁ@cterfdblsyhyemrcuhehohtmn saklis’oef Nwoataining compounds
are a[td! 85MehEel ”a% Bﬁafdwé‘&u.ﬁfcb%%%@ptagfee%ﬁé eIﬁ|referred ‘onium salts”

eeroat _|nc e nitr

includgyihgrlkiagyum Salts. the cyppakskmHmsSallsREcaLTickedglky-onium
salts.Or oups of the invention include furanyl, in particular

furan-2- or 3-yl; thienyl, in particular thien-2- or

3-y1; pyrrolyl (azolyl), in 25 particular pyrrol-2- or
Steric3spfter®xazol yl, in particul ar oxazol -2, 4- or 5-yl;

t hi azply P ja

: sox%% dhiedlgaA @d'rﬁé) Bl acr)it I{Hgoéféseﬁt gw‘ben%n qn%} ei(ISt in (+) and (-)

forms; @s_,mllgegomynacewp framsi. diediacERGies gfzthesg |somersoan5.tlyq1ndlwdual
|somé?§@l‘?érﬁ§e9ll\/¥§ ard Wltﬁﬁ‘{t‘iﬁ'ecédﬂoﬁé of tI?e reé@h@m\@ﬁﬁbndf 5 diyl

par t REGFEIC. 0T8-Carh e TRy a. g , > By ppigal anlipodes by known
methdds3add ﬁékbrﬁﬂlqmbri’e Way &Oé‘évafram’@ﬂﬁ tredidretmtiersalts is by use of

het Iroar“q/ I QUPS ﬁf t he,.l nv t|0ﬁ | Iuge . d b
an oplcallyad6iNA 29 Baf: RSIALPS 1'e oPYgall &gie 4aming yrpmypound by
treatnlerﬁ witbx adbagel Ahoﬂqem yicthod fbhlmdobvmg yhcernates into the optical

antlp 'ftbl#]el?s;egl é’g’ ﬁ %Hl‘%t@éfﬂpﬁ oftf Bﬁ %Eticé%r agtive matrix, Racemic
Compﬁléﬂ‘éﬁi ohilya PEssemb VeI tionan huthe FesaNacL Mo Bhair aphigal antipodes,
e.g., | ByPafrhétionafr d?y§t'aﬂ||38tlon 3- oford4 Bt [andtahessd, nYHnanﬁé‘Iates or

ul ar - 2- o 3-yl. 35 Preferred bicyclic
campﬁgf%\lmw)g%f%ﬁégr %¥amﬂ i nvention include indolyl, in
parti Thelloaemlmccbnﬂaourﬂs ofrthé résertdnvaitionf magraldo bemesolved by

the fo?ﬁraégﬁ#)lf? ﬁg%ﬁé’ %mideszgy r%—gcthPy%f th?e&éﬁrﬁi%lt@drﬁ[%unds of the

presebé'rm@nhoamﬂrwn opmqibtrathalamtlva@dmrho&dlol ackd suéh aerthat derived

t
e
the qu@aﬁpa\ﬁr dﬂé@ﬁtefeogﬂ@nq saihasIAtea by erstion 96 the cBaguer! compound of

the p@ﬁehnﬂnsémfdn WFF apubptrBlie af:werrahlbftﬁblluwlfi@te or the nreb
ar utl ca Sl ca accC a
Dot ARGGHha L Rettods' o7 JuB RSP BIRE NS opiital SRETBESRNE known in the

art. Slmmpmmuodf_f |md.'lede nhesd¢ i described by JaquEBsanpledlebiA, & Wilen S in
“EnarffoifdRCRUELHAlS ARG FRRIARIh A M \ﬁﬂg?%h&ssdd“sc'r\}é%vorkmgsn
or gampbcaoaqilvammp@ﬂMars alsgde asenaf@d Hisoan eetical active starting
matefig&i ved from hydrochloric acid, the hydrobrom de
derived from hydrobromc acid, the nitrate derived
fromnitric acid, the perchlorate derived from 10

Meth@déadﬂm'buclcafg @laiétﬂcWQSAhﬂtleﬂea!Wﬁi from phosphor| c
aci e

h 1 d rived fro phuric acid, t

For maps "GagebBter s d¢iauvaCPh e PEVEhlod inty B¢ argpared by

conventiomahoetthodadod ,chehdcal csyrdaheside el g ethose odesaritvedt inc the working
d; wved. j P

examgeﬁa'r?z gﬂggﬁrﬁﬁgm%’éhglgﬁﬁt Eh ;?rpg%%%sﬁé&%ﬁn{eﬁ ﬂ‘ihé" préé?a%t application
are kﬂﬂ‘e’nb@'nm?é{t eagdy ihee @repasas fuhgenerdienal YWQ{BOQﬁ rﬁmmommermally
availdiks EN&Ridalm cinnamic acid, the citrate derived from

citric 15 acid, the enbonate derived from enbonic

acid, the enantate derived fromenanthic acid, the

furmrate derived fromfumaric acid, the glutamte

derived fromglutam c acid, the glycolate derived from

glycolic acid, the lactate derived fromlactic acid,

the rral eate der| ved from rral e| c aC| d the rral onate

o - I o, o
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O her exanpl es of pharmaceutically acceptable addition

salts include, without Iimtation, the non-toxic

i norganic and organic acid addition salts such as the

hydr ochl ori de, the hydrobroq% the nitrate, the

perchl orate, the phosphate, he sul phate, the formate,

t he etate, the aco t he ascor bat e, 30

bonz B temasuRs heions et S5 hé taririfd L npter compound
of thedhvemtion, usihg conbantaina) mdilsodsiant ate, the funmarate, the

tglh:t 1) eﬁné{ (%)P(?Cgl%té/ cfltﬂ eaetactt]S?%aocetngl' ﬁ%%es h?agf §e isolated by

convetrﬁlenahwnhh@ueaee 2- by Iepftrenmre atiystallieatiorn, r@bstﬂiatuhral chirematography,
etc. the salicylate, the sorbate, the stearate, the

succinate, the tartrate, the tol uene-p-sul phonate, and

the like. Such salts may be fornmed by 35 procedures
B|o|o\gﬁa¢5|,d(¢mmyand descri bed in the art. Qher

aci ds, such as axal i.c \M}ﬂ‘g trrgx not be consi cfelredd q

phar W8 eBSSER 'QV%J?:ttoé‘pt'%b‘F%V y' G BsBEISIPR gt flgands an
modufatersaofathiecomcatinis aéteptamse wHicka igamdse ane dnadwatars are useful for the
treatn? tadfrH| Qﬁ%rgocr%rscr% H%jtﬁ’e cltug e'r@}f%&%ﬁprsa%%f'iﬁ%articular

e aci T

the nm@ttlalc egqetvbh@hne r@@@fpeémA(@bR;)oBmfetredtmpw@ﬁ obrihe invention
show'éﬁﬁﬂo%@néé&ﬁiobtuﬁetééetﬁa%dlﬁle St Fdteport iptRdslgbhayt Of

-Eg] oun he i nyenti.on contal nin
carb § ¢t'o

HBe o‘?fﬁ?%&tt inyentigq sm?Mv'EnP?G%Ul%ﬁebe agonists,
partial @gbhigtss Edrlt@gorﬂéts Narport allostadc eduatos obtray gicatisie acetylcholine
g;?nt enpl at ed as pharnmaceutically acceptable salts.
reCePYef erred "onium salts" include the al kyl -onium sal ts,
t he Dyeltodhéiy pharmacnlsgitalsprofitedthelmmpounds of the invention may be
usequKo?'tﬂ@'tll@éltr%hV br & &eéé‘%@éﬁ} Eéndlt%r?sr 8§ rc]ili/ve%‘??@ 53 Cﬁgﬁg%tesc% diseases,
PNS jrglated CBWS@S) d"%ﬁ&ﬁ@sage'%v@ldl ttassm@pthawwke Centractiorheendocrine

dlsordéf@eﬂﬁte%e@frelbhﬂftﬁﬁ) in@@rdteg éﬁ@l'ahbﬁ Ui%@b%éW@l'atéoSWﬂ%mmatlon
elves are w lihl n

paln,lt Nyithsliawal symptoms Fé%gﬁ%cgg ‘ihr‘?sted' %@eszgoqw of chemical

substantes.t he opti cal anti podes by known net hods and

o t 1 § BRgor AR Blert HREEAEBROLE Sy MERYERBNER fsed for the
treatmerhiecvfadlsmﬁetshehamder@abr yoaditione raleiing te dsh@@entrabyervous system.
Suchtngéé@tor"‘ﬂ&aro%r?qa@udé@oérl%@éty”%@%vfeoﬁls'b?@é}év'Ié‘&nlng deficit,

tes int tical ant based
memeirasfigtte gy lBtetian, Al?hlelfﬁ@r %@tsleﬁee rftqntien dﬁ@gnﬁﬁe”t'on deficit

hyper@@ﬂ%%ﬂi@érdéfr P AR SEBiseh s, elHUhtﬂfgt@ﬁ@ dléetﬁseb%myotrophlc Lateral

Sder??'ggﬁ\ﬁ&?al ntl%yipg%qrt eg{;lsygﬁr%t?&gd @',egglon(tnge@lea%&mc depression,
schizoptmdalaat ebsessive Ocarappisives Wiptraeed ejOGRI)t pdnic disorders, eating
dlsorc?e@naﬁ as ano reX|a nER)%sﬁh%mn m@g&@; & rcbre%sy, nociception,
pr esen PRVEITTOR e be T esol ve
AIDSfctﬂtwuaonsemlleju@@ﬁen%meuntermnmowhma@utlsm slyslepia, tardive
dysklﬁé‘s‘?ﬁ‘ ﬁ?{)erﬁﬁf&%@pﬁl ek tB@Ilrﬁfaesff‘dHt tl‘a'l‘JYT?é’th Q%d’i’ohﬂs 8sﬂ)ual phobia,

tica active ac |vate carboxyli1c acid such
S'eeptﬂgaf“S&’éﬁi Fe@SEHEAIGMENER. apsphe fyNErAREnere (ﬂ%n%ﬁua{ syndrome,
late lpleahyhgby Gyndrore) cfonic fatR@epPeadromas irdutsm bitichdtilldr@ania, and
tlafor mati on of diastereoneric carbamates by reaction of
je Yhe cheni cal conpound of the present invention with an
opt i tabhgthac preferredl embbdimexttehercarhpourndseof the invention may be
[ t | i oy=! -
usefuf 5 eRERuiERh of dicdtes, ORdASY, 8] 2nlifBn 2 issbPinied with smooth
musc{qm*érag:@gw iipeldding crayuésive disgrrlars: anging periasis, Bramature labour,
convulﬁﬁﬁé‘tdlgfmbéa BEapaimt S)@“%Fiﬁ\?é"d%klﬁ%la H9PErkINdsRY, premature

k (1 81) . '300ptical active compounds
ejacu 'H”a?%%eb‘? If\éfgg'[ WY from optical active starting
mat eri al s.
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Met hods of Producing Di azabicyclic Aryl Derivatives
The di azabicyclic aryl derivative of the invention may
be prepared by 35 conventional nethods for chenica
synthesis, e.g. those descriSed in the working
exanpl es. The starting nateﬂ als for the processes

desc i bed in, the res lic on are kno r.may ..
eadin e dnen EraaTRy CoAtBmerdibs Sobtiuinardt R Mvénton may
be uwsefulefai ahky tesatimeabl of céxedoarinles. dlzdrﬂers SUChd asAl thprotoxicosis,
e converted to
pheo&ﬂ%@%%@#%gwa@)ﬁrtteﬂglobrb %%Hrlgﬁp ‘usi ng conventi onal
met hisdstill another preferreldeerehddlmezmabe sopipaunelsr efabiei iowgntion may
be us‘éﬁﬁ%f ﬂ?éjtrasfnﬁ’érﬂ LﬁSdé@&%é’i’EﬁVe B}‘so‘? eI transient anoxia

ques, extracti on crystallsatlon
and "@ﬂ@@ﬂlﬂeﬂ?'&@geﬂﬁ%'ﬁﬁt ography, 5 etc. Biological

Act i M é¥en another prefah@d rvn%cﬁmtnehnmt:d)mpouﬁdéi@f/mee@hvé@uon may

be ushid 45t REL4BRERE OF G URTAATY FGGATE A ot PhBRaigRs, including

inflamrsatony skiardisdreetDsticteas @mene anid misaees.eShon’ddiseaskerisflammatory
bowel &E@é&éj L}I(?er%ﬂ\?e SHﬁ{Is' Bﬁ&%&rrr&féﬁept ors, and in
nrc ace chollne recept or
( nACHRStll @nether péQfeﬂ'gﬁpﬁmh@J@lmﬁﬂttth@ gompaundsrofsthevingention may
be us@ﬁﬂrf@luﬂfeeﬁeé‘th%ﬁt'd?'rﬁllcﬁcrﬁbéfér‘é@bl' @%n %Evéﬂﬁﬁlh%f ac#te chronic or

subt pe sel ect i vi € conmpoun
recurisné SEARSy SRIN saugﬁﬂ/bvﬁmsaamﬁce@%tpps@t'aam'@tehantom limb pain,

inflanfragtorglpag aghirshis, heduzrpenicehsalpdinpheatdpmghier pain, pain related to
nicoti,ni c ac | choline 15, receptor.

) dul at f th
diabefip 0ep iy, to prar rLaraitusa Tl i 8 PREPRGA B REENGHY.
t he linng durtthemprefgrréd eogefdimenbthe bempoeadsefitheinvention may be
usefuijfcfrecﬂéeusea‘?@ﬁéf’gfi'dfdb%gﬁé dfegjégﬂ%éétgglsg?@éo e i:aZ:cg?ﬁ@v? or attentional
deficitsrrelated e senigoriyenieadr deRressiMocr i ne di sor der s,

d' Seﬁﬁl@ﬁ Itigd %bﬁ?bdu‘hd@%frtﬂeqméﬁtﬁfrﬁfﬁagnbe Qﬁséﬁﬂ&@ﬁthe treatment of

W|thd ted og{élfglaug%? :qugpqr tﬁ)é} pgﬁjsgf og@gggt%g substances. Such
addlcw@rﬁubatarmebshalndesmcotme -containihgy proguetbesuctdas tobacco, opioids

such SHLHUGE" ok Bt ARORAAAL R bANEBB0 IF iiReHabboie e
drugsy elrat alegholb Wiiedreavad rfedm rastdictive sylsstencessiss in @uegeeasl@ traumatic
experlfrlarnc‘é' ?ﬁé%‘&fé’léeﬂc deﬁx@%'aﬁﬁy\‘r SRS, ¥§ %‘ 3. difficulties in

| cits an ion,
CO”CQ‘Jt%ﬁ'@Qwé?s’f%?sg'i‘%%sc@cr%@%% pafh raker apd t'”Crﬁﬁﬁ%ﬁpﬁﬁt'te and weight
gain.deficit hyperactivity disorder, Parkinson's disease,

Hunt j ngton' s, di sease otrophl c. Lateral Sclero .

G O Bofter ree Fued EpuaRD sty oot Ainyiactics and
alleviationi of dethdesed aympdomiszzoghakstirencebseaell \as treantmﬂmlreeulting in a
vo|unf£{r§‘afrﬂﬁ1rs§1e%%@ke AR3pe %dglcﬁgé @BBétanSé“ I ng disorders

Suth "‘as anorexi a nervosa and obesity, . _

nar clfl apeiper eepecte the @ﬁmr@mnﬂsm tb@rrewentwn aienused as diagnostic
agent@e'@?“ Kk tl"%erdérﬁﬁlbétlé}?tgrﬁp?édé}‘sat%ﬂ 'o‘?”hlcéiﬁ’rﬁ!:%béptors in various

ve dyski nesia, hyperkinesia, epilepsy, bulima,
tissugSost -t raumat i ¢ syndr orre soci al phobi a, sleeping

dlsorders pseudodenentia, Ganser's syndrone,

ual dr one, |ate |uteal phase syndrone,
Pha"%'ﬁfs # Plﬂﬂe‘sy QHﬁr one, nutism trichotill omani a,
and ]neﬁnd»tlagr aggdat tlamm\ﬁwtloprpe@edesdoeammrmmeutlm compositions

compﬁglﬁgoé‘”}ﬂér%euy?@ e})as@gfg@ﬁ dé) it b& H%‘Egﬂlc&&ﬁ:{ gh};l‘ederivative of the

or con
inveni@Roci at ed wi th smooth muscl e contractlons i ncl udi ng

ConVWrﬁlleVﬁ &éﬂbgﬁbémpéﬂﬁdrﬁ ﬂ’\%ctr%hﬁon ﬁbﬁrﬂ%bulhetherapy may be
nvul si tger di arrhoea, asth

admlqlgt,eae?cilg] @V TRrmed; Y sEeRt! é;og‘np tlﬁrpéef%Pre)clj to introduce the

ej acul ation, and erectile difficulty.
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13 In yet another preferred enbodi nent the
conpounds of the invention may be useful for the
treatnment of endocrine disorders, such as

t hyr ot oxi cosi s, pheochronocytoma, hypertension and
arrhythm as. In §t|II anot her preferred

activel SEGFITbr OPHie AR JEHtIOBN Hod SAVGBRSIEHIy Soceptable salt, in
pharntihcautidal sompaositiond itogetheandthesrie anmdra aljuvantsiuseaipients, carriers,

e - an.
buttelS USRS RARE M S rvsomery shautAeg ER! B Rnt i on

may be as@ireferredr embodimentneine ofiventidranpeavigdgs pharmaceutical
comp@§®8ﬁ§e§omﬁh§lﬁgdﬁ{e§ dif¥ a5t bﬁﬂsdel‘l\%‘tlv%d'o'ﬁgthe invention, or a

[ 'ammat o di sorder’s, such as acne and rosacea,
pharr@ﬁ%ﬁlcgllyd,e@ggg@ [ rgqtaﬁhé{e@yv?tl‘i@ thegal, &aathere with one or more

pharnhlééétﬁléblly/%&@btéblé c@rﬁdréﬂltﬁtéfdi@l%a and, optlonaII)J nol?hfelr| therapeutic
ment , t he .conpoun

andlof (RIRREY B rJoTBaI TG IOV G W3S BaRbri: dfhecpiier(s) must be
“acceptaide’aire the serese odvieeingpedmpaefiblacutts, trtehrocblmrc irggredients of the

formetFoWér?d‘ﬁ ﬁ?rhﬁﬁft%rtheﬁé&upue%%?eﬁrgopy m grai ne,

IEera ain, inflamuatory
pal nT @W@ﬁm@cg@mv&mpwﬂn af tfm\uwenﬂ@mr@pmbﬂ @dministered by

any E@hﬂenl@ﬁ‘ﬂ r\'ohﬁi atvﬂﬁcﬁ O sikips dtﬁﬂoe&éﬁréﬂﬁuﬂh@ PRWY PréferiR@Stroutes  of

eut neur a or to eral nerve in
adm'ri'ﬁtr%t' nuine ,e ‘{T?L?%’?‘iré%ir%tf%b&" F é%*ﬂﬁbdﬁ&@p%ﬁet'ﬁéjrage in
powdenVventih Oll‘qm@yfoﬁ_a L@rﬁf Lﬁiarérﬁmrélhédmirﬁﬁtm iof pdl’tﬁiu%trl gutaneous,
r schi zpphreni a

subedJEHE AR "VireBREERE" s OB SoisAreneds ¥ SniBGi codhgn Bharmaceutical
compBsitiah| of theeinvenfiouas lbé maerufaniveed |t1ynanmskiiledupelfsoh by use of
standEFH rﬁe'?ﬁ?c?sg ﬁﬁ‘% EBH%erﬂfog%@ d%&h‘hﬂﬂl V‘%ﬁ&rﬁ%ﬂﬂ?ﬂe%ﬁh%ﬁ{ﬁ%ﬁ@d B¥rmulation.

ances.
Whefh@@i'fﬁd wempesiioasasanted fuaversusttingd relsaseoh thryactive ingredient
may Y efigfdyedsuch as tobacco, opi 0| ds such as heroin,

cocajpe and hi ne, .henzo es and
benzéﬁﬁmﬁﬂﬁaf’mp%'ﬁa@g 8Bl aPemie Mowae psgpitable for oral,
rectalf r broratitl ct hasals ubsitranags toplcah gmﬂedlab duccaunatd c sub-lingual),

transcgﬁ'grgalrj \?%giﬁ?l &%&%ﬁféf%ﬁ@ﬁglﬁégan@t%@ S nggﬁw%beﬁldé OHtramuscular
mtrap;eemne@tsn@a\senaw@cirémtﬁrhéantrawrebrad,nmtrancuIeam;elctlon or infusion)
admlrﬂé’tﬁ’@ﬁdr{ €PNl gt IRy swtable Jor éd}nﬁﬂrgt%ti%ﬂmb?xﬁnhalatlon or

eat nent' covers treatnent

'”SUﬁlﬁt'QBhyF@H@'ﬁgs PRWECES 186t dEiish A6OSAl ¢ eratwmrow sustained
releagind s?ﬂ&tﬁsﬂef&ﬁta@% wekhmpfed r@at geéttaurre@s Ubdléa | Bystems  include

i.mni i,.nt ak addi ctive
Sem'%‘%ﬁ[?ﬁabﬁ%)é‘aq@%ﬁ%o F ¢ vl é”%rérﬁ‘a?}ﬂ'&@gofh‘% @mpound of
the inverdion, omhigah emasdcbsasnaly ab;ﬂrmatfowmagnénsmpee:l articles, ehg films or
ication and | ocalisation of nicotinic receptors
mlcrolk:%s%/ua{%%ous ti ssues. Pharmaceutical Conpositions 35In
anot hee ehgseical chepowndnof dhe pnyentius iegether with a conventional

adjuvﬂﬁlaréﬁ?fﬁéﬁ‘td)rc%lliluér‘i’t”nﬁ§¥tthGQSbéq:ﬂEééos'lrﬁ‘tB fhe form of pharmaceutlcal

i ve anount of di azabicyclic

erapeutj ca r¥
compgglltlpogtqr\gieugqt %@ggﬁ\;%@o{m&ch forms Inclygg seligs, and in particular

tablete hEBd 8hpaasP powd@ | arﬁd]@eu@tvmmsoanﬁ Qiuiee in Pattielaragueous or
nlsteredlnthef the raw che

non-agas iy sEE5eRuPns SrbRidhs cibls PRd b3l fied with the

same, all for oral use, suppositories for rectal administration, and sterile injectable
solutions for parenteral use. Such pharmaceutical compositions and unit dosage forms
thereof may comprise conventional ingredients in conventional proportions, with or
without additional active compounds or principles, and such unit dosage forms may
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active ingredient, optionally in the formof a

physi ol ogi cally acceptable salt, in a pharnaceuti cal
conmposition together with one or nore adjuvants,

exci pients, carriers, buffer di l uents, and/or other

custonary pharnaceuti cal >1 I |ari es. In a preferred
contagbnbﬁﬁglgﬁ%lﬁs f?%ﬁ.ﬁlﬁg?lagﬁ(lt)@%[] %(Sl |Eharc{r%q[%r%%nsurate with the

intendkay dmlytdcl»wg@frahge td Ib\eemployed or a pharnaceutically

acce Vv

one gbg%g cO napcgﬁ{d §PMe Sres%ﬁf ﬁw‘?/fgpg&g%%w@% g\%ﬁll{'istered in a
wide va@etefafrcural and paowttetamdsygecfom It nalt peahvieusaiedihese skilled in
the alf?rtﬁ&ﬁ}ﬁbafﬁﬂd\fgm;;rkﬂfs%gb%% nlféexplé\brﬂpﬂsé’l 3 t enaéth)% é’c%Ponent either

he carrier e sense
a cheygicaly ceBroadbPk th t'%VQﬂﬁ'@”oPhé’f phﬁfﬂ”@@ﬁ@'ﬁ@gy GiCCeRtabl salt of a

chemical BuingbuRd offite ms)bnt@ﬂ nful to the recipient ther eof
t he i nventjon

The Ehar nmaceut i ca 95 It| on of f n'? d of
adm hP's PETREAY! ”Qypfé%'?‘ac‘?ghp‘\)gﬂ EATPPYtipias W&CQ%W{C? FH@F’OU” °
the preésent iesentieT, parmBcedierallg dccoptabte cdrriathitan be reitheosolid or liquid.

SolldI rf8 Hfdg)r?é&latleﬂg‘ qh@h&é‘t :O[W\mdérg p?e{btlétgm grlls FE@?UIS& cachets,

suppqsatpéﬁSeam dwﬁfsnblgtqrawlga A.sqwllgaqafnemam be enarmsdoere qt@stances

whlcfﬁ%‘}uél%‘%%y%s dllﬂbﬁ%mﬂﬁ%’urﬂ{g a@énﬂsngbl@‘ﬁﬁﬁe@ Il BYi@frits, Quspending
ar maceut i ca 03| dJ on_of i nvention can be

agem'ﬁ»armﬁg rlsur%r@sggyagws hlgt ?JBF%%“’I%/ SRy 0§t%fhd%?%{apsu'at'”9
materiadt hods and conventional techni ques appropriate to the

desi yr ed f ation. Ve 0 i.ons . .

adapPae O I s e B ulBEe sPRTRERh i JEa mixiure with the
finelyidigded aetite omypbeerinpl oyed. 20Phar naceuti cal

co [ i

n’pﬁ>1s t%ﬂ)l@f}z t?ﬁfgl ta@@;é()W?r@htnEyln?ﬁe& r\ﬁﬁr‘?atﬁg Eéme? _having the

neceS(saﬁwmaﬁIm@ capeeity irnsHitakip-propgieng, amd &ﬁﬁ‘tmcm |n the shape and
size d&agbgal or parenteral (i ncludi ng cutaneous,

subcuyt aneous, intr ular, intraperito

e SOERGHGRHS ATY SIS ATaTeraplytontas BB ve ohiarsisahaut seventy
percennj efctthen activé nferapound.aduitabid redriiors are trhagreesiuma carbonate,

magne%i&ff% %V eirggeneta (r:slugg Ig rg% bggﬂgb%e%tﬂgs %‘f%rg %éié r?stragacanth

methyloeHutoss, rsadiumn cadroxyynathyceliuiesk, rae |ava seelidygs e cocoa butter, and
the Ikl Tﬁ@'t@rrﬁxﬁ%ﬂﬁétl&ﬁ %uﬁ@rﬁdlfoddd %(3@5’@ th SfbﬁﬂﬁllahGﬁ'dfdtﬁe active

sen per reable matrices
compegRd aW'Itlh Ry ceRaulating duaerist atshéamIWéﬁpV'élmg \ﬁhP@H’fSUle in which the

actuvena@mp@ﬁénmwmb@r Wih@r daraérss f@@@fﬂo@ﬁdéd:b?% cérigr, WhitHBs thus in

essod g P S RE SR WP et powders
capsudes,r pils, cacheds,| aeadtlozerayest bars tieeupdmcasdsolrd fortiee stitaibbte for oral
admlrﬁ%tr maceutical conpositions and unit dosages
reof. Such fornms include solids, and in particul ar
t abl BOR praparingdsurpesiipees, pdaweneliing wat, | sichf as esmixivee of fatty
acid d;l&/@é&*ldieS or lcBcHAWuktel!| |§rf|r§ﬂHﬁa‘%8 &Hd ﬂ%‘a@ﬁl\#@%ﬁpgnent is dispersed

tions, suspensi ons, epul si ons, [ixirs

homogggggq@g th@fﬁlr@@smw ${irfhg Hie %#t@” fmog%IOL@rrmxt%és then poured
into cobpENSht Sizé®mdulds, atiohvall tadobliaptirtbéiedy, to%@ﬁdlﬁt erile
i nj ectabl e. tsol ut | f arenlt eral ted
ohar rREReeTRRs suflei B PR St Ratand Py, g presented as
pessariesy ¢aipony, ceaprs, gelsopases, aals bngpedisectrgaining in addition to
the a&%"ﬁ@téo?é}ﬂlsueg%@ﬂfér's%sare n'bQ/n% tﬁb ?ﬂﬁtbé‘g?ﬂ)@gﬂﬂt@

ri nCI uni
f or niakisly ‘Prepaistions nlnswesgptt@@né SUPBENSi0BS.aRBdneMfsions, for

exambfée VAREH B Wl %p?f@ne‘@l?ﬁ&%luﬁ’dr% Widr fexal®plé Np&RAestal injection
| y dosage range 'to be” enpl oyed
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The chem cal conpound of the present invention can be
admnistered in a wde variety of oral and parenteral
dosage forns. It will be obvious to those skilled in 5
the art that the foll ow ng gsage forms may conpri se,
as the active conponent, eit'Her a chem cal conpound of

Imwdﬁ%né%’ﬁ%}sl E@;ﬁ.&&g@pﬁﬁatﬁcggaﬁﬁ r{v)snac%%%tegglsepgiﬁgﬁylene glycol

solutipnepari ng pharmaceutical conpositions froma chemni cal

cocoiabr BibaleaBaa 4cE0Ehe 36 18 HeSBHC Ve oy thus be
formused dof peranterapadminististiom ¢¢ .gd dypojsdées, for zixagple bolus injection
or corﬁ’t!ir{do%s |ﬁ§§%H Shd rﬁ%gtb%t &eséH%@oiﬁ'Jrﬁtr 45 fo*'f‘l‘?]dln ampoules, pre-filled

di Spersi ranul carrier can
syringgiss SMAINOIWAE A USINGT iragulliidaseFantaised W@éﬁﬂsadded preservative.

The dohﬁpt@ﬂfdr&%ég@éﬁéw&ﬁd&h§ &g §ﬂ§pedsl|thfsl @;@ﬁlﬁ@ns or emuIS|ons in oily
i nd er.s., rvatlves

di
or a e L EIeRncA it nak S, RRRARIHH Adehts iy oy suspending
stabilisbign apdimtedispetsiveg @gentser Alternativelpeltlye dictiveeidgsalient, may be in

powd@’f”f&%' 8?ﬂaﬂ1e% B&/Xéégp‘?lf:"\fst)'%bf)ﬂeoif 's{éﬁlllé/ sg |H 'éjre g)é O6h\fﬁatlon from
gn-

e ac
solutlo@, @rﬁ@aswv@n With @ sritakle vehidleyg. ghéteﬂbﬁ:@ym eadvaigr, before
use. capacity in suitable proportions and conpacted in the

shape and size desired. 20The powders and tablets _

pr efgﬂ%@lﬁﬁ selvtians SMt%'HlmeffO\Vé)r%' Ugerap d)eagbqgargg\;yn@;solvmg the
activepeoafpinedt it heateetante acdmgogoiablSutslakings,cavaes s seabilising and
thickeTRUNESL UM car bolpecij| nmagnesi um stearate, talc, sugar,

9 ade’ p%%fj?ﬁ extrin, starch, gelatin, tragacanth,

met h&huwwwbosmgnsmma suitatde ok grad iuse| caal belnoade by dispersing the

I.Ag t j

fi nely”ﬁ\/fd el aéf‘YWé cSr‘hg)BﬁeHM daltelaﬂ\ﬁth U%géb%‘ﬁgat}'ﬁ%l §Jdﬂ as natural or

ncl
synthgﬁc OHE'SA FESINS, Q‘?tfd‘.\d@@ib{ﬁﬁ? \ﬁoﬂwr@rﬁ@mnaﬁthwlgeuw@@e [ %ﬂ other well

knowﬁ%uggérﬁd,ﬁg a@@ﬁw ding a capsule in which the active

o oRBDoieludericard solih 9T mrcdraios. ipferieptOr onversion shorty
beforéluseltamlqmd f@mrm‘bpamu@nlsdmeogesdaﬂmstrawd)mc&d:h [ialidl édrens include

coSE g S 7 b R SRS Mo s
prepas@iioTs PRy sampigesigiprasts, dlavesrs, atatrnlwem%lhuﬁegs vmlf cieuérhﬂ natural
sweet%?]efs @léﬁéﬁéfn@f thf@%hléhegoﬂjtﬂlli ﬁ%ég‘pﬁtsoén&%@ J’Ut ter,

active onent iIs disp ersed
homﬁ%%‘éq'yaqrﬁ@ﬁéraﬁ'ona@ 15‘;? gﬁ'ﬁﬁfmﬁgtheﬂ%ﬂfﬁ’(ﬂa{ §ﬁmpound of the

|nvenh@rﬁmﬁ§jﬂ%é$fcb’l’hiﬂlétéﬁ as cﬁﬁtﬁibr@@uél%%nhsﬂb@ I6RBNVENDeBE a transdermal
owed t.0 coo and

patchS antmq:rrrﬁs a&aﬁﬁ%%mﬁf%% fQD?i‘%‘HP‘? pgrftoo*gﬁla% wqth an aqueous or oily
base adth thes tadditioonofirayitdide nhﬁkenMgdaMoB@eﬂm@sagerﬁs Lotions may be

r I t .
formuﬁeﬂ%?g@fﬂ ﬁﬁ a%ﬁj%aagf oﬁll';{ t?éas%t %@d g\&l??r{rgeﬁ%ba?% ?ntaln ne or more
emulsifying eagersts, astebiigiogn agentsie @swersmgbeam&opeusmeedmg agents,
thlckéﬁ,,ggjége,ptge@,aé@]@)u,@,q@ag@ﬁtlsude sol utions, suspensions,

enul si ons wat er aor water-pr

opyl ene .
gl ycEPMRgsitongnsuitakie @(aﬁ?ﬂ"@m @%H@Hﬁﬁ?”l )] égél giputh include
lozend®s Icoripriding m@aéatveoag-?emarm abftaviowr el |bats§du§@all§f(14ud'd>sm§nd acacia

| 0. agueou 0 eth .col. solutlon
or ray AT RAURS s e P bt V8 indiBeitht B aninarhbase pugti s getatin
and g’g{yemlmmsomesutmswlatjewcbom pamc nmeutiwasthes nicempatingn the  active
ingreéi@n?m rP%ddHl@ﬁ&wBrb g exanpl e bol us injection 5 or
ous 1n and may be presented in unit dose
for nSDWtIQF@oQ'I @Jspﬁﬂéloﬂﬁl pey appliedgdyecityrdpl the| negal cavity by

convertbHal ﬁﬂaa% kot é‘%ﬂrﬁble%ﬁl‘? aCQFHp?ieFeb?amétdi ség{]ia?g?iﬁg Cé)mposmons
su s

ser lve, pposI tions may
may B SR S e o B2 oA o ans o otTy 0
aqueous vehicles, and nmay contain fornul ati on agents
such as suspending, stabilising and/ or dispersing
agents. Alternatively, the active ingredient may be in
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10 powder form obtained by aseptic isolation of
sterile solid or by |yophilization fromsolution, for
constitution with a suitable vehicle, e.g. sterile,
pyrogen-free water, before q Agqueous
sol utions suitable for oral use can be prepared by

di ssol,ving the active co nent. in
St £ Rp s e Be B0 ATRE Tt may 1SS R TeRISES B means of an
aerosbhicrkeition ingeritls theaactdﬁe&ngmﬂilent is provided ioaemessurised pack with

@ SRR IrAREI (T o | Racr R 6Bt dRF Y, for example

dichlqmdlﬁuomnnethahectruzhIofafle@nometham@hoagliotdmr@teatrafblproethane carbon

dIOXIO%yla)tr%érCSLﬁlléﬁ F@STH@ eemﬂééﬁeeﬁ*{%?ﬁfw gsélgb lé;'iShtaln a surfactant

car boxynet ul ose, or oth wn_suspendi n
such a‘g&?ﬁ'@m ﬂ-@ﬁl @Qﬁq ofdruasebe copirplied by W%W@BBIO&@I rpatered valve.

I nt eAtt@fihat.@é|ycmevecttweormg$ém&htsyrrb§f@éEpruﬂQett an! theUofm of a dry
ration

powdpf kS TERlse PaBRa fionSt e, BRI E"S 5ol s BESE such as
lactoden sthich, atartch tdesivatives eswadnpasn ehydrexgpropylepsthalt icetialose and

polyvﬁﬂbfy %ﬂHSﬁéfP\?ﬁb:%?rW ﬁt&?ﬁgg{o?ﬂdmegé%pﬁer’ wil"tSrm a gel in the nasal
cavitydi s pewdes cortpositionemey ke preseanited i ngted@%e forAd farhexample in
capsdléi‘%r carfi S’gﬁeé 8P'é3§‘| g@ﬁﬂ’hn b?bhﬁbt %CRéJfrbH?wﬁRihdﬁbrﬂoiNder may be

Chem cal Owg the I nvention may be
Ales

adm'rf'%tleﬁ%ﬁ ygbeaggs - creans or lotions, or as a

tr anﬁ?@cﬁrﬁgbsu}t@wmlte@%d fm@ﬁmiﬁmdaﬂo@mmplwémy tract, including
. exa e or at e Wt n or ol ase. .
intrangS & Bomposfiaht B BpTPat by ofaRY el B il Baficle size for
examghd bf thge agpentaf. 5 ltmt:ram;som’w,ssbSubbranplaatcdaej sidet magnbe obtained by
mean@%%%’tsm%e%éﬂ Yor@%‘?n@@%x%tctoﬁlfatﬂﬁper al al so contain

nts, stabilising agents

di sp\é\mﬁnr@esa@@np@mp@@gpeﬁ@d@@t%a}gwe sustainechielgase of the active

mgre@@ﬁﬂﬁ@ bérerﬁplowal ng agents. Conposm ons
swt gefor to admagjstratlonfln Q ; |
i ncl U@ tht?z'%ﬁ’&s rﬂﬁepér YNEhdea PESTFE é'?nuﬂ'tn gsage torms. In

such ffompuhedptmmeatlats sl Mbcﬂwdeosmtcanma(lmgee oontaining appropriate

quant S0 e poBRE Lol SR HBSaf g1 SPHE8 f "backages
prepasatmmsthearmaokegeu epntaimingrodis ieés hewarditiepr pfsumgparaéion such as
packa?‘efd UBItBIESHREY, Y BowHbisAh! ﬁa‘s‘ &UéﬂPBBFe%' Wso the1 unit dosage

I"ut’i ons’ or susgen& ons are appli rectly
form gag die aLAPsylonfaklshveanhiebnal lozeRas itsely Oé*ta?ﬁﬂ @ev\tjhpharaoropnate

numbef @Pﬁﬁy ofﬂte@@tlﬁ %a@ka@éﬂfﬁfm The CO”DOS| tions may be
prov sin

Admi Jﬁﬁglptsatqroﬁa[?%ﬁe dof e@ﬁl raé{r)%up&etr@ilg@t rﬁ% liquiids, fgg intravenous

admirastnateoreand yonteraraisdhfusioreaneqereferfext mxhpbmbons n whi ch
Itohe ﬁﬁhh%ﬁdb%&e&’] %Béhﬁugué’% Gt ‘i’&%mﬁu&w R3S 8UMifi§Fation may be

a suitabl
foundcin| tbe dategbedian mmgj_@f_@gmggﬂmal Suences (Maack Publishing
Co., Eiésqgh C]ib,Q?l fl uoromet hane, trichl orofl uoronet hane, or
di chloro etrafluoroethane carbon 5 di oxi de, or

sui t ABF Eciyiad dosage Jeperes ORdle BtvEANSheeyery §Bthe dlsease being

treate@omtcalgwnhuauhé afidcrdtiors Uf:theaphysﬁxﬂam hamd it They Besarietl by titration of
ntrolled b r0VI on. o

the dgiich T8tnd Do RELIAR crEmatarBes 31 i ibieref thopiiven lbe desired
theramqtlcbeefteabvndewever t fie |$ oprasentla @Dytemmmd _thet pharmaceutical
comp8§@gﬂe ecgﬂté?ﬁﬂ‘@eﬁf b 9 GthG 10%"388@‘]'50({)‘ rﬁ%sdf' dA@RbSngredient per

Iac ose

lnlel@e&hd@ﬁei \psefesarli Qisfl'QWoﬁbgv}?dr Bb)’zlbﬁtét AOP ragl mast peefgrgd of from
aboutlPtPabii Wh@¥bFé’éu&Eﬁl‘@fc(rRH@BapeGﬂB‘t’r‘é%trﬂ@hisy the powder
carrier wl orma gel in the nasal cavity. The
powder conposition may be presented in unit dose form
for exanple in capsules or cartridges of, e.g.,
gelatin, or blister packs fromwhich the powder may be
adm ni stered by neans of an inhaler. In conpositions
|ntended for adm n| stratlon to the respl ratory tract

P o o L )
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When desired, conpositions adapted to give sustained

rel ease of the active ingredient nay be enpl oyed.

20The pharmaceutical preparations are preferably in

unit dosage forms. In such fgrnl the preparation is

subdi vi ded into unit doses d ntai ni ng appropri ate

quan tleﬁ of th tiv onent. The unit dos?g

f or m BARCHE e EHEE@V eeB IpgFed hen Q& ReYeral doses per day.
A satistadtaryniesglt diasic irecertginaintianices, bé gbtaiped ait isodosayechs dsw as 0.1

w3 KRS0 RN LD TRETRRM Wy e BBUISE fold K el considerec
to becalpail H) mgilkg div, andched m@'kgl@@ell?gefelmesleta‘ngesranetfr@mnabout 0.1
j f
ug/kgggrértr):&%t 4@%@/&2@}0%%3 Wﬁ“}%@&%ﬂi®’%@?%@@ PES k@Sl day p.o.
admnistration and |iquids for intravenous

MethaégiofiTHdrapyon and conti nuous i nfusion are preferred

C oc i A8Zhipyalis, DA HorbitihY e FEETER BieRign e valuable
nicotiBid drmumadnoamirreerdcapstmedilbtars, arid Renmefoge asefal for the treatment of
a ranggacff@ﬁ:ﬁéﬁté Qﬂ/olxﬁﬁge&%ﬂﬁe@}%ﬁggu%géﬂb %%h\&glé%gt% 5@% O disorders
reSpOﬂﬁU%@\ib@ actjornof pABhR @@dg@tqﬁél ng treated and is

Wt hjh dnlehed §§;5@ét' Eh’é Qﬁvém%np%}’é«h@é@h RBthodl férYhd&reatment,
vrled bé}{tltrat osageto he particu] ar

prevegy 'PBLﬂFs% alonae tﬁ'%eﬁ‘%ﬁ/@ﬁﬁ Big EQ?rp‘?roaLF&é‘ s §|'fVé'?ﬂ animal

body,%wdhlitﬁh?lp@uhumaﬁf fvttith diog@ser disotddrs opr&@selitidry is responsive to
at.ed t.hat phar mac t| cal conposi ti

modufisneoh ek Proie derPaBEt enarer Tanaialle B Soand ophigh method
compriags edingnistgreng tandiueh dardivirgosaimair kddy, abclpdofg far bnman, in need

thereqlbé’r%ff%oﬂv% %SHﬁt &f%odlggabuﬁggf Q&PB@F \{] ei‘r{’rg%‘f tﬁé ﬂﬂ)eﬂHBHt

t r eatmemr gferregjgembodlment therdiserss, \ﬂéSQrﬁ@F ed F@ﬂ@“t'ﬁ@ye'lgées to the
centr@Harfb$ §ftéimi N one or several doses per day. A

sati sfactor sul t rtain instances,
bt i BT i RenT. oS dioBaee RadEhAr Gafiion is amxiety.
cogn@%é(gjl@orders'[hleanppgrdéﬁcml tmemdrpedefieitagand ad@funiction, Alzheimer’s

diseafle "RG0 633} SFeEfiob B PY otV ey Balfphs disease,
Huntingtoalsodisease, yhkaiforhyic ibaigrabhdefosisn @lﬂeatdellag'VdUgett@’S syndrome,
depre%ﬁfb‘r‘nt n;lém%”ﬁ]/ahﬁ,l @@dreeflggey?ﬁ iP9SksreRfa, BAREERVE comnpulswe disorders

di azabi cyclic ar rivatives of the pre
(OCD)nweniq é’l*ﬁoé%rsva?a]@ﬁl 8isordeysi Ve Afd aReFRdsi Mervosa, bulimia and

obesﬁ;ﬁcerﬁﬁr@bleﬂ@?m' abeiceptigind A@Sﬂe@rﬁﬁtléseféémléor déMentia, periferic
ts invol.vi

neurogﬁﬁjyl, @éjlt agnc dé@@(lﬂ,]é@rdg@ §%sk%qqla pgrlflg?@@ Sgllepsy bulimia, post-
traumditis osyreiremee ssoeied | preokia, sleepatg idisordérs) Ai3dRdodementia, Ganser’s
syndrgﬁ%\lj: egﬁgnrsrté'%l &ypdron’uﬁe?e[irea éalaﬁﬂgg V\;h%trﬂl)@]éenéﬂr%lc fatigue
syndramee\vmattsnmrtndnotdloma;@wobﬂet fadi sor der or a condition

of ay éVérﬂﬂhé}nbl'@érr@@%andd?ﬁﬂer“tﬂg cﬂsé‘é’é’@arhlsdl"abFBg condition are

di sease, disorder or condition isS responsive

assogigiad| With sinedth cmyselgesYitEaGtioRa pinsiuding gosvulsiiso discrders, angina

pectofis C epitepfigtureanhbalr, Cf‘cdl‘ﬁ/hl‘@@hsﬁolfm%ﬂrﬁ@@a aﬁamtrﬁmst eepigpsy9 tardive
RnClL udl n a u

such a living ani mal, bod AN need

dyskigealp diPesiingripeBtaN Rt i Sl Pna g Brsie Ol ar v

der i aa ithied pfeferned embeniiment, the disease, disorder jor ebeditied is related
to th BIRRLARE evslgif, SUEETHEE ARG, PndtehlrhbARqh®, AyBRrtension
anda@WwHunW§nt the di sease, disorder or condition is

anxi ety, cognitive di sorders, learning deficit, nenory

deficits and dysfunction, Al zheiner's disease,

attention deficit, attention deficit hyperactivity

di sorder, Parkinson's disease, Huntington's disease,

Amyotrophic Lateral Sclerosis, Glles de |a burette's

syndrone, depression, mania, nanic depression,

schi zophreni a, obsessive conpul sive disorders
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25 (OCD), panic disorders, eating disorders such as
anorexi a nervosa, bulima and obesity, narcol epsy,

noci cepti on, AlIDS-denentia, senile denmentia, periferic
neur opat hy, autism dysIeX|q tardi ve dyski nesi a,

hyper ki nesi a, epilepsy, bul i a post-traumatic

oS culioRelaLiiR etenil araiodiREl oRE Sh38seNiSprdpg or conditon s a

neurogiggenerative | aileorbetﬁahn@bdmg Slyaiente, andxi@niahdf aindgoed neuro-
drome, mutism trichotillomania, and jet-I|ag.
deger?e?raggﬁnot her preferred enbodi ment, the disease, o
di solndersigth prefeired cﬂlmmd;rr@@someadleaase,t ﬁlsgmwf condition is an
inflanfHSoNE di%‘rtd'e?‘:tn‘]&ﬂ‘&m ﬂﬁiagmrﬁg)r)ﬁoémw QisBRIHE SQIER S acne and

angi na pectari s, tur convul si ons,
rosacéﬁar@HE%hS Q@?ﬁﬁ% '@ m@@éw ool disppsRi n\é|§?'@t'Ve colitis, and
diarrhagper ki nesi a, premature eJ acul at i on and erectile

3: ];];ngél t%/egﬁfcpé? thl r bﬁ%%ﬁtr Sz{rgé)a%:enfc{;sqmgr or condition is

mild, erodiecaterssr st avers @ehn aBactdtg,rmromcomrsnesurrent character, as well as

pain %u%%& mxﬁqagpos@égfgt@ggbgmr@“&qﬂgw rﬂﬁ"gﬁﬁv 19

di solnden eight aneferiash embogiment dhegeisense i disorder or condition is
asso&'ét%@r%hswnhﬂlfdv&’éi' §’)i&nbf '&Wj‘éeénﬁ%'@rrﬁﬁ%tlbﬂd%%e of addictive

neur o egl eratj on. si xth preferr mbodi nent,
udi g

substapeesyia ing @lpgme,»gpn@,lm@@mp (Flo e qu§ﬁae1s gobacco, op|0|ds such as
heroin, nédcaim@ataadymdrstaneebenzatidzapimss andl| sanradRizepiie-like drugs, and
alCohdhsorders such as acne and rosacea, Chron's di sease,

Phf | ammat ory bowel disease, ulcerative colitis, and

di ar thised.present contempldted dhateveitelite plostige radges are 0.1 to 1000

Nt or.dar

mllllgﬂmso‘jddl‘gd 10- ?@@ r?{l'illz@'gﬁﬁsg\%g? ﬂa eQbe&Ql@ﬂ 40- %’?} r?nlllgcrams daily,
depefdﬂ‘eﬂ*e@ﬁr rUé?H@| cRgmcther exast \/\)é]qdeaspft @dﬁﬂﬂlﬁtrah%edow in which

admlrﬁ'ﬂ;t@fé’d Npe |h@&taﬂﬁﬁrtGWaY& VARER th@raarﬁh%taﬂahl is tArge@ed)- the subject
err

invoivglo S e Bpof uiright Shineosdusanuoadapts Kidiei e, preference and
experigioet afithe physiednyr vetermaradn iarchekgelse of addictive

SUOASRER 09U 0O GRS B0 ARG osoce
low agol.pad rmg/kgenfzmnohaé)ﬁu Mgk pd. b&euopezhmltnef thekdosage range is
abould'ie'% /lﬁ%g 1§nﬁat Sﬁ'!%/ golpéo.dPreferreH r‘aﬁ 8t &ée%@rﬂtabout 0.001 to

osage rang s are
abOUtlbU‘(Q/lﬁﬂIW%ﬁ%moQﬁqL&F L in gbout mgﬁfgaﬁé) daily, and
especially 30-100 mlligrans daily, dependent as usual
upon the exact node of L stration, formin which
adm ni stered, the indi c%ﬁ%rd whi ch the
adm nistration is directed, the subject 20 involved
?nd ﬂ?g R&‘M QUhhéF |IIB§‘[ té&'Qflnﬂ‘ﬁeflenre\ﬁ%%vt?dmea@ﬂowmg examples,
urthe er Nce and eri ence o
whichgreyet mtem&d. tgﬂpe iR a@ma{vayehmltmg to the scape &f thef laaeroﬂqn as clalmed
result can, in certain instances, be obtained at a
dosage as Iow as 0.005 ng/kg i.v. and 0.01 ng/ kg p.o.
Exampl@ Tupper 1init of the dosage range is about 10 ng/ kg
PreparatorydExamplé ng/ kg p.o. Preferred ranges are from

abouégogg%%p%gozrﬁﬁ) \Eﬁgt aér %ﬁ}ﬁg'ﬁé\éeagen s]c %?rnmqgror%cgates were
perfomnedalmhden niteogenr amekin ehhydrouatsedverits. hMaghesient sulpbatehwas used

as dr&mﬁ \?\ag/e'ﬂg ifiX Iv@?rku?%r&@édﬂ?egr %olvé‘rﬁ?ﬂx&@% t&/aBSréth under

SCO he I nvent | on
reducerianrﬁewreExanm e 1l
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Preparatory Exanple Al reactions involving air
sensitive reagents or internedi ates were 35 perforned
under nitrogen and i n anhydrous sol vents. Magnesi um
sul phate was used as drying.,.agent in the

wor kup- procedures and solveﬁﬁ

S were evaporated under

P| neleeIax:add((240 @, 1 5 r510lmlvézs \M@cqai mmeda twd-neeked round bottom

flask t’lvtﬁonl%‘f')léfgn e\&g!@% %ﬁlg&%ﬁhg%ﬁgﬁ' érjrqogﬁ dﬂ?%n |ﬁlé1§ I%"li})(?v\fletfl‘]xacondenser

was gomngetesiewitiviigo conaecutive f\kaskh (608 anant@Huil) dhel firskBask (500 ml)
was p(l?@&i gﬂﬂ) éﬂpQg%%proggﬁof VEsdel ah@sthe(s%%%n%)/assn‘éﬁsﬂlled V\‘gth water

In to ISO& Oé)ano vessel and e SecC

for H §bﬁ9m‘t'0ﬂr ITh&PW\AQhIIP'W& 8 39 meld yvgt pdded TRithrge portions
(180, Cifﬂjooémdi%8(g'3)6§ncg stife@AtMC uatd REdsldtion cebsee. PaBlY &Bperature

was 1gise0, i 1020 dhe el e vith s o Vs I1oSannei iy, The flask was

fitted WIBGIrappend fursiel Bihdsgaswotthetl iDywing SEDuveashe flask was continuously

irradi%ba%?'ﬂ{‘ QEW UV”SF{H ?ﬁéf&\ﬁmﬁé g@d%v\@% HBﬁRﬁéﬁ%dded drop-wise.

t he
The fdlamfcvrmﬁﬂmaﬁ alsarbed dn dW@dC%SleﬁUBVZE)V\XMQNﬂH%drﬁaakﬁJ (2 x 1000 ml).

WherPHBmerLRuo%%%sad t%eQﬁoBBinb fuﬁﬁelaﬁé’seﬁnéh" fth }Hb%@luté— BéharBI (200 ml)
and corefulit a(asd SroBavER: ThewBTSARRoIian Won Washswipigater, aqueous
sodiuf apPiatg aﬁdmm@lhum/aﬁlofsulféted T‘Wetd’e@bél@kitbrgaﬁt&plﬁﬁde ~a8ried over

sodiuff pufts, it end aBRed i R Borichieb8ut§ i cashy by a Buchi

oven andaaad{Qdalthirdsw) aal&0°Crbellestipgribe wcborgémnctrmﬁﬂtm'd flask. Yield:
487 g‘(’j@?%” ed over 15 sodiumsulfate, filtrated and
I'sti'lled in nultiple portions (about 40 nl each) by a
Buchi oven in vacuo (0.5-1.0 nbar) at 150C coll ecting

Dieth{In@s f1tra@th| A ér‘idl?ﬁélﬂ‘@—dtdé'rﬁ&( ét@ KwteMﬁ@cﬁlgte &hip
I S- ) 0 €

) ﬂ, ) g‘ﬂnoﬁ) was placed into a

two mm:keercﬁJmH hfomtnsﬁad’laskatzodm)mlo ZﬁB;Eecg with @3 Yefit )comalenser and a

therm P8 44 fod d R KRR TR (485, b ek 26n Jylpotution of
methylaming §821gv &0 innolaliys @laoktar AR 4420 mil) wasdadded gothe Aolution of

comp@@hél't‘l gghéé{fsagﬁt\né(é ?&%%% nG%oQi’ w%] | OrPre}/é‘nta*?SfPédﬂlt\ﬁarmmg The

reactippe leB{fﬁ weas pstieedl foy c@ d Q\Séﬁserunqeé W@%ntthpt sepgrted  N-
meth*l?ﬁw'ﬂfhdlﬂumﬂ}@nﬁ@e W%\%%hﬂﬂ/e@ Bt ﬁltraum&natwaiéms@ theFfoudhly with THF.

rs unaer arat ed

The 1{iFlf e Gatc iR org IR e paria e gy ced Pressure and the
residudh ¢t st g wasmdistill@tHin fdhe pdrtidnsatadowd 8 9cg reehi) et e Biachi oven in

vacudagf ?gﬁﬁﬁtﬁ%@%@@%‘% (g{?&%‘bprcﬂgﬂﬂ%‘?&gqﬁﬁésluﬁ(?urz%glk%a@g tthe fraction

St
from the third dlepl. Yig ozaofmmnmomﬁba 1A . 5/9&&3)%()653 lh-yelawishagil.
125C (average distillation time 1 hour) collecting the
fra(étl otrr]] 30 fromthe Ith| [ d fI ask. 4YI el d of conpound 2

athyk g drdigaZalicyclals. 3.1 1aNaRSad,
(|nterﬁTeamé\cbnﬁydmtjml 3, 9-di azab| cvcl 013. 3 11nonane 2, 4-di
t A
2?2 eme pﬂﬁ?%afﬁ@"’ 'b{ggﬂdﬁfgﬁﬁgvo Iaf'e g*%ﬁ g, 0.524
mol) 8&d beh;zylanmhéa(ﬁ?z@lgarﬁ 0 (rﬁi) B xylefe $4180 md) yasweRykezhim a round-

botto#?of e Q’?ﬁﬁ rﬁl?ffl)f‘_yfﬁdhpﬂrsa 'fl%né’ﬁerb%gogﬁﬂaﬁ%@%tr{ 2P Qertical air

tter was e
condensier (3510 followad s arLighig Qqndengew @Al@w"ng/ rempyalppfgethanol from

the réSARANERLturedl T ke fRsaterRbvéd el rkaGeed pressure through a
Liebig condenser, the oil bath temperature was elevated to 205°C and the mixture was
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the reaction m xture. The xyl ene was renoved under
reduced pressure through a Liebig condenser, the oil
bath tenperature was el evated to 205C and the m xture
was 21 heated under argon fgr 20 hours. The obt ai ned
product was dlstllled in foén portlons (about 45 ¢

heatefamar R og o 2Odiows THaebaRaH RPAgS was distsgHa four portions
(about 4&ct ieachf bera Bliehit twerdirf Vaska (0T Ihemlbdm)@e 16010 (raedra@redmstnlatmn

time f1 ﬁ&]ﬁHsgncsq"%?t?ng)ﬂag\eﬁfct&&ﬁ'?wEﬁje tﬂﬁ.r@"ﬂ%ék;‘gma tl"i_’l%e 0091 bined 3™

fracthrarﬁﬁﬁ @) wveref dissalvedyisy boliegcinys@ aml pﬁ@tmﬂtmtaate m allowed to
crystafll'liet %E ‘?8'or9f ﬂcempy@gh 1 fWI't3hd§¥§“‘Pllu% &%Hnﬁe%afe&mlwas filtered off,

WaSh%‘F d‘élhhc@ 3&@'|§%5@®fgt¥§f¥ﬁ%t?tﬁ@%ﬂﬂﬂd inr H@C‘f‘? fa Aterd HAs g of the

produe® e at Whke tr r?é\mnhbesmi@&meeﬁﬁra\tétwéé lobﬁdeﬁtfr@tlédeélhwthe residue

s BBt e 150 BT Al Tk 38 b same

produap.Yidét7/efkb8thour@ 3 was 45.7 g (34%), mp. 117-118°C.
3-Benzvl-9-net hvl - 3, 9-di azabi cycl 013. 3. 11nonane

(I nternedi ate conpound 4 To a sol ut| on of
3-BenzyhBameatinvyR3 @Q4diazabicyclof373. 1irgnanie A

b6 A )
pl aCfPS d @b@tuant&f&ﬁ;?@&iﬁ? [Amng, @ﬁ?ﬁ%& <'i"r$kl Mﬁ%ne (400 ml)

placeals toi h@egmmss?ﬁ@ oW h?féorwﬁ%' Mﬁ@%ﬂ) MH @rcbano 237 mol) was

added & kendlisporiibas Hndr @cinixdirenivis Weftuxes un@et aeydnofoB0@ hours. The

react@fidn@nfik iy Sadlbs 18 BG"C ™ nidlife A Ffbrdd G oo dioxane (40

ml) wes glvoppad hgudfdlyeinte vedatibh dl@sk (sadtiore Wpes@wdmgmsevolutlon) A
fine sﬁgﬁéﬁﬁo mﬁ"%lé&‘?@?%%&p@?&&% Eﬁfﬁ%éﬂa& gvnt'ﬁq{bH solution (20 g

he or
in 5G\a8l gic ch’ﬁ@@\@t Phese Was Q@ﬁ@@tﬁ?{dr &ned cgﬁg@mtrated was

concérﬂﬁé‘ﬂ@&%rﬂe?%%@edgz@sélﬂé' quR Yesideh stdd edined & isthi oven in

VaC“Cbo?Bécu r}l??ﬂuﬁ é, nzégftblrg]gocollectmg flas‘?( contained 3,9-

diazabicgzie[3. Esm]:rhm{a'he% Brenpde%) 428 viscgus ¢aldurless ailvi scous
colourless oil. 9-Methvl- 3, 9-diazabicycl or3. 3. 11nonane
(I nterrredl ate conmpound 5) To a sol ut| on of conpound 4

was ?9%@0%90/ %g/c%rﬁys”’duﬂlﬁt(zéﬁi )125”6%[9 mw&gﬂultgcf}%hanm (100

sol uti on wa
ml) wag,added e, Ed/ér@taﬂmta@r%m URGer aT0PB, Bhe plugiangvas hydrogenated

with HEUehBerbdruarieh 00t eorf ﬂBtHo@l'i@ &S S@Qﬂl@ﬂﬂhé@‘fiﬂérédnﬁﬁbn a Buchner

el SRl 5281 (e Bug LA SEARRI b 2ea ¥ od I gy svaportor
and the i€Xild distiliedr dncBipltuoderd iG8vacup (89%nbkzs) aat 100°C to afford
| ated t ti f
compBEha 8 (6353, 5% a3 RIRTEH ot °L2r mmco 55 (By,  August
2000, Pages 553- 562 Met hod A 35

Refer%n&@trel‘éied?’t& %r@&?raﬁbn R)\fﬁht%%baraiée \(:B)m?ou%d@' ﬂ%aﬂbF&rlh%éb 55 (8),

nonane fumaric acid salt (Conmpound
AUQU%F %quc (139810 %-94 -ny 1- 3, 9- d| azabl cycl o[ 3. 3. 1] nonane

(1.00 g, 7,13 mml) and 3-chl or o- 6- phenyl pyri dazi ne
Meth A36 g 7. 13 mol ) was stirred at 120C for 2.5 hours.

ous sodi um hydroxide (50 m, 1M was added and the
9-Metitniyk 8+{6 pheng|-pwridain-8eyl)-28-diaza-bicyclo[3.3.1]nonane fumaric acid salt

(Compound A1)

A mixture of 9-methyl-3,9-diazabicyclo[3.3.1]Jnonane (1.00 g, 7,13 mmol)
and 3-chloro-6-phenylpyridazine (1.36 g 7.13 mmol) was stirred at 120°C for 2.5 hours.
Aqueous sodium hydroxide (50 ml, 1M) was added and the mixture was extracted
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twice with dichloronethane (2 x 50 ml). Chromatography
on silica gel with dichloronethane, 10% net hanol and
1% aqueous amoni a as sol vent gave the title conpound
as a crystalline solid. Yield 870 ng (41% . The
correspondi ng salt vvas obt aPhed by addition of a

twmewmgth %/Jl?hjt her QE?d han%§7 nilgslcghrogn %&rap%tyuro%t eS|I|ca gel with
duchlo%em@{r%lmwlopxp\metﬂamohaﬁd V24 -agu@ods eaarambnizy as aoBiedit Jhwe the title

compffiif a5 BcobsHiiec PRS- PGB Ooma 1ok I RFERBRfing sait was
obtairged &yt Baditay cefr Bodigthyd dhell andbmejiangl angturenfidhsaturdted with

fumar?b‘?f]ﬁ? Egphgglgd; pyri dazine at 10 130C for 3 days,
treatment with TEA. Workup procedure was

done accordl ng to Met hod A LC- ESI - HRVS of [ MHH] +
3-(6-FHEWE-p ﬁdaz’iﬁ’@l 113.9-ERiz8 -bidflc 3736 bn@ﬁe f:fé@voa el(Chmpsand A2

butoxp&arbonyl-3, 9 dlazaMsqu[érﬁaﬂ }m«bnaneormmg Jchldvit-GgdheAylpyddazine  at

t ] a
1307 (‘g fgﬁeéqn%%yg ??4 enz Eir}fggﬁ oXAa |£§§l Sﬁggp egrqcedure was done
accorr;tuf@cttooh/lqthm 6 | £CHE v dMHitHshpwss28ils! 761 Da. Calc.
281. 1%%6216% ey, Gadepn?85. 171536 Da, dev. 5.1 ppm 20
hvi-3-(5- phenvl 11, 3, 41t hi adi azol - 2-v1) -3, 9-di aza
-b| cycl or3. 3. 11nonane fumaric acid salt (Conpound A4)

9- MeM&BBﬂBQJD@hQDI 188 afn@iditgrol-2-WESB [9odiada eyl 313 1Bet |hgdade Armaric

bi ¢ 3. 1] nonane and
acid salta(ifimu u,nd?/ yl [ 1, 3, 4] oxadi azol e as reactants. LG 25

ESI -'HRI% oprepm sacmrdm@l 16 DaMetaidc. A01.flot8693-methyl-3,9-

dmza@f%cl@[@’% 1?9]fhoro aﬁgn \/21 hwl?thio%enzhgl[az o4i]O)§a azlols as reactants
Reacijon E"@-%hak@ %{t"b@al\dﬁ of ﬂ\ﬂrkﬂbﬁaﬁws 280t %@aeC@tgor?ﬁéqu 536 Da,
dev. 5A5)ppny\as prepared according to Method A from

9-met hyl -3, 9- 30 di azabi cycl o[ 3. 3. 1] nonane and

2-chl or o-5-(4-chl orophenyO[ 1, 3, 4] oxadi azol e as
9- Metthaaﬁt(amr&nvLD E3\thidkiz ob-D-yI VB 19 diaghdiey cRES.310ROn&ke fumaric

3 Da, dev. -5.4 ppm Method B 35
acid §Jn RZ
azin-3-vl1l)-9-nethvl-9-aza-bicyclo[3.3.1

1nonW8@fr@'@pBE&cb acenrdingedi tat e Methesund®  from  9-mathyl-3,9-

duazaﬁc&%@[%ﬁj{oﬁéﬁg BRY- %c?ﬂ b-@?ﬁéﬁ%ﬁ'@ 5%33&%%‘%‘3 rédetints. LC-

i10
ESI- S)Of [ "Héﬁh@Wl?@Q h{ B4 qﬁ 4.8 l@an%\{ﬂ%ﬁam

di oxane (50 nl) was sti rred at 75C for 4 days. Aqueous
ol \ethyl g%ﬂnonane
free baBeHC@nmdundoms)t hane (2 x 75 ml) Chromat ography on

St 11 fiths9e! oiob 1! CREQLAITR have BRI RNl ARd Blnethyl-39-

aqueous a 'a as Sol'v I'tl e conp
d|azalspr|cg¢:|@[?4361ncg1a(n¢7%and¢p 233ﬂqn'@6@(4-5hlorophenyl)[1 34]oxad|azole as

reactants. LC-ESI-HRMS of [M+H]+ shows 335.1079 Da. Calc. 335.10972 Da, dev.
-5.4 ppm.

Method B
3-(6-lodo-pyridazin-3-yl)-9-methyl-9-aza-bicyclo[3.3.1]nonane free base
(Intermediate compound)

A mixture of 9-methyl-3,9-diazabicyclo[3.3.1]nonane (4.0 g, 28.5 mmol), 3,6-
diiodopyridazine (9.5 g, 28.5 mmol), diisopropylethylamine (7.4 g, 57.0 mmol) and
dioxane (50 ml) was stirred at 75°C for 4 days. Aqueous sodium hydroxide (75 ml, 1
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3- (5-Bronopyri m di ne-2-v11-9-net hvl - 9- aza- bi cycl 013. 3.
llnonane free base (Internedi ate conpound) WAs
prepared according to MethodB from 9-net hyl- 3, 9-

di azabi cycl o[ 3. 3. Thonane ang

5- br omo- 2- chl oropyrirridi ne. BC- ESI - HRVS of [I\/H-l 1] -fr

M) waﬁrﬁcrw Hﬁwetg%?gv%s e\'/aporated %%Zj t?171481ure Wwas extraczteg twice with
dichlddeivettank- @ X G5trhi) oBheomatogiagihyr ol aitica-g&l with-dclledinathane, 10%
meth Zya(hdoi %r L}%)u%neﬂﬂ%onmg s%l\f’é%'t %avé qll]é ti Ig%%ﬂ%&%daﬁeld 461g

(47%B-NB168ck8G5Gr i dazi n- 3-y1) - 9- met hyl - 9-aza- bi cycl 0[3. 3.1
] nonane free base (0.509, 1.45 mmol),
3 t hi ophecrjlebor olnlc att:l d (O 28 Cg,I 2. 18 mmol ) ¥y potbasgl um

|nter§)}e@%ﬂemm@unaa3pr Opggdlmol (0d31 m '_ 3 mml) A
n was
ot T oy ebarat ' oS eiob g B 24 5 Srgthy-3.9-

diazabz@clof3. 3:I]]rMnamsaadcfedrmmﬂ-&d:l*éompyhm@nthﬂESl-HRMS of [M+H]+
I t x 30 ml).
show Pzgﬁgﬁévﬁglgog@zbﬂhgbdﬁr%\%gt hma%‘agﬁfor onmet hane, 10%
nmet hanol and 1% aqueous ammoni a as sol vent gave the
Methédlb' e conmpound as a crystalline solid. Y| eld 100 ng
, addi t

o iz o p3ihnonane 1lumar|c acid

salt ((S@rtngbah@@Mn t h fumarl c aci d LC ESI - HRI\/S of [MFN+
Shov‘ﬁ mix ur1e4907f 9?6 |<%lo pyng’gz]in %43%?% Qﬁiyl% aza- blcyaoﬁ% 3.1]nonane

free b@z—sﬁ%{ﬂtﬁ@lg 3t.45-nmbb pdehiophenelmronideerit (326 1), 231 ®ranaly.spotassium

carboagfé’gj & gi gd%accor %aflé'(?@tf))wge ﬁf?' Hg Pfﬂjg RRIIP QUi BrpEndiol (0.31

ml, 4.3. mm%)pﬁezwdlﬁﬁﬁtbﬁmethaﬂ%l (2Q ol BenEwateRids? ofl) rasnstinggoatsreflux for
1 we@l@lAéére%usD@od@% Gy d?t%de“{@@grﬁl DﬁMﬁWés add&] RPEN the mlxture was

extradph gt i A oA e oot o) i Bt Ay S5 sihes gel with

dichlofémeftieazariddo zmethedohandi d Aeiduedus dmmonzr bsirsahiznt gaive the title

compgggg 1a731§3§’§5§f1m§ Q@ @fY%M%Q 4 %OYE’» /2535Tl}e7 %%rn%%poﬁ:@lhﬁ salt was

obtairsd byFadeiion-ofl apgiethyhzthes and) methandiymixere- (9:4y sabireted with
| t
fumaef& a%[o3 @Cﬁsgqg‘lggrg,r gw;mf kg ﬁﬁit(ﬂ:v %2'1 14@@@80%510 C401.148692 Da,

WS prepare from 3-furanboronic

dev. 33iRPM.LC- ESI HRVS of [I\/H—|]+ shows 285.1712 Da. Cal c.
285.171536 Da, dev. -1.2 ppm

_ ¢ | Ene fundaric acid
salt (CC‘ﬁmDound C2) Vs pr epar ed accor d| ng to Met hod C from
3-fl r S f
o ol B (8 Rl ac. Lo
ESI-HRMS(of-[MHirit+ shpwsr3Q1). 1432 PaaLiate. @0\111148@9&d3hyde\8 Dﬁonpin

za-bicycl o[ 3. 3. 1] nonane fumaric acid salt (Conpound

3-(6-F%?'?an-2-vI-Dvridazin-3-vI)—9-methvl-3,9-diaza-bicvclo[3.3.1]nonane fumaric acid
salt (Compound C3)

Was prepared according to Method C from 2-furanboronic acid. LC-ESI-
HRMS of [M+H]+ shows 285.1721 Da. Calc. 285.171536 Da, dev. 2 ppm.
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Was prepared according to Method C from

4-f 1 uorobenzeneboroni ¢ acid. LC ESI-HRVS of [ MEN+
shows 313.1826 Da. Calc. 313.182849 Da, dev. -0.8 ppm
346- ( 2- Met hoxv- phenvh- pyri d%él n-3-v11-9-nethyl -3, 9-di a
za- bi cycl or 3. 3. 11nonane ric acid salt (Conmpound

2 lazin- yhrosrethy ’ 2 lmonang,fumaric acid
salt (Ghmmuﬁd!ﬁ:42039 Da. Calc. 325 202836 Da, dev 3.3 ppm

S g Ml gl & b Séﬁswﬂgaa@wwf&-
HRM &8y [M+H]+ shows \B&5. 17r1é]olaae@ab;c885di7ﬁ§36@a\@lefvod1 2 pbnom

3- net hoxybenzeneboroni c acid. LG ESI-HRVS of [ M-N+

shows 325 2036 Da. Cal C. 325 202836 Da dev 2.3 ppm _
G " 0 I ¢ JAdnenanefumaric

acid sﬁt—(b}dﬁy{ﬁdmo@cg) 11nonane free base (Corrpound C9)

o- 11 Wb Blernsad eoienriito b NElR: eSronpmkiugropgpagneboronic acid.

LC-EShbVIS b [NM8RIH BhowEa 8.182P3DA 8289308188849 Dal .dévpgl ppm.
346- (4- Met hoxv- phenvh- pyri dazi n- 3-v11-9-net hyl - 3, 9-di a
za- bicyclor3. 3. 11nonane fumaric aC|d sal t
3-[6-(¢sdyoro-phenyl)-pyrisezim3a=9-aethvias %Y
acid <t gneboronic acid. LC ESI - HRI\/IS of [I\/H-N+

346%3\/@'@%@@ @CHC@Q% 18] @HIZQS’[Z%S og_r]mlofﬂmggpggz%lp%ogn@ic acid.

LC-EZI-ARMS bi {MkEM Ehowvs S18Urg26i Da. Gglcd3$311B8284B Mo Wed. -0.8 ppm.
Cl1) Was prepared according to Method C from
3- am nobenzeneboroni c acid. LC ESI-HRMS of [ MEN+ shows
3-[6- 34\0emox -pben ddadnB-23imeeyl-3didiazaibiSyaielth 3. 1 Bnane

fuma Gi oA b% sduboBReN- 2- v1) - pyri dazi n- 3-v11l- 9- net hyl -
1] nonane fumaric acid salt

(@n\ﬁaﬁq@'eggggd according fo Metjyps GrfegrarZmeireybenagnekpronic acid.
LC-ESEHRMES Gf fi @Hgbsﬁ&k@mtsmo@@qw @aiéoagsllzezege (Iba Qev. 3.3 ppm.
LC- ESI - HRVS of [ MEN+ shows 335. 1089 .
335.10972 Da, dev. -2.4 ppm
3-[6- (S-Memﬁbxﬁ*o&éﬁvlo -piripgzined-y2-Ovihpthw-8i Stdiziza-t3e wld[3 3R . Findhare
fuma A I opgne free base (Compound C13) Was
the reaction-conditions of
Met hb@spreperadlacenrdingli® Method C from 3-methoxybenzeneboronic acid.
daer ogi c
LC- Egggm&z?{fm g\n 8%6%%&9% 45 o% d@gl% Bﬁs 20985684 dY. 2.3 ppm.
reacti on- condl tions of Method C. LC— ESI - HRI\/S of [ M+H] +

- pyridazi n- O y
: 6 . 11lnonane fumaric 15 aC|d salt (Cbnpound
Cl4) Was prepared \&ireopdieg ao edletwxb Cdifmog t2efludrebenzeneboronic acid.

L-ESERRMS T BIERIL s0dg 31p 2 Barale °?“Méé4‘%13 oy 14 PP
334.2028 Da. Calc. 334.20317 Da, dev. -1.1 ppm
3-[6-(4-Methoxy-phenyl)-pyridazin-3-yl]-9-methyl-3.9-diaza-bicyclo[3.3.1]nonane
fumaric acid salt (Compound C10)
Was prepared according to Method C from 4-methoxybenzeneboronic acid.

LC-ESI-HRMS of [M+H]+ shows 325.2026 Da. Calc. 325.202836 Da, dev. -0.7 ppm.

3-[6-(9-Methyl-3,9-diaza-bicyclo[3.3.1]non-3-yl)-pyridazin-3-yl]-phenylamine fumaric
acid salt (Compound C11)

Was prepared according to Method C from 3-aminobenzeneboronic acid.
LC-ESI-HRMS of [M+H]+ shows 310.2027 Da. Calc. 310.20317 Da, dev. -1.5 ppm.
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3-(6-Benzoll, 31di oxo0l-5-vl-pyridazi n-3-vl)-9-nethyl -
9-diaza-bicycI013.3.11nonane fumaric acid salt
(Compound C15) g prepared according to the
reaction-condi ti ons of Methéd8 C 5-
benzo[ 1, 3] di oxol eboronic acid. LCESI-HRVS of [MtH] -fr
shows 339. 1826 Da. Calc. 339.182101 Da, dev. 1.5 ppm
3-[6-(8Chloro-thiophen-2-yl)- Dvrldafzm -3- vg -9-methyl-3, 9)d|aza bIgVC|O[3 .3.1]lnonane
4 of 1, 41di oxi n- 6-v1)-pyridazin-3-vl
fumarfc gci ﬁ U%d cycl or3. 3. 11nonane fumaric acid
sal tV\(atswrpoar&ﬂ a1®yrding to Method C \fen drapenottipberedargnic acid.
RS t [ 0 3-
LC- ESP ydr 0- Oggﬂztlﬁ ?\ngg??m%ﬁ:\gégc%gm?gs% &%R//S 2014 ppm.
[I\/H-11]+ shows 353.1977 Da. 30 Calc. 353.197751 Da,
9-Meith§ 6Q1 H-#Ridl-2-yl)-pyridazin-3-yl]-3.9-diaza-bicyclo[3.3.1]nonane free base
or o- phenvl) - pyri dazi n- y -dia
re¥or 3. 3. 11nonane fumaric acid salt (Con'pound
C17) Was prepared accoriéng tortbpaeadti@cconditions bbMedileod C from 1-tert-

butox&ﬁ@%@a?ltape\ﬁpag- -bgl%%ICOECINEEﬁBQIfg Lf)); agbl%te&ﬁ)n with TFA, followed by

zeneboronic
the repptiopz-onkitons- phelod gy rliCetEs | HBMpL of Mkl hyahowiso284.4887 Da.
Calc. Q@z‘mm@ 94,3k Y1pppane fumaric acid salt (Conpound
Was prepared according to the
react| on-condi tions of Method C from 3-

3-[6-(¢ At lotobsyhangidaEpR8-&]ad hibthyl-3,9-diaza-bicyclo[3.3.1]nonane fumaric

. 94 hy1- 3- pht hal en-2-v1-pyridazin-3-v11l-3,9-di az
acid ItMat 1 nonane (Conpound C19) Was

pr epW@br&pemdjacxg)rdmgttbdhe gaattiaoneautiiibng ohlletifod C from 5-(1H-

mdoléf&?ﬁﬁuc%é@]oﬂt?% ﬁg@@%@gwﬁ%ﬁ o%agggzgg%[gaf' 85!3'5’%34.20317

Da, dgev-1.1 Bp. ppm
3- (6- Benzof uran- 2-vl - pyri dazi n- 3-v1) - 9- met hyI 3,9-diaz

25

30

35

fumaﬂhbad:ldd;a@ (Cb@rm&rndlﬁm)enzof ur anbor oni ¢ aci d.

LC- %Hg,g@?g.fed '\%'6'1){9 @Sg%&ntﬁés &84 Bondifi’s of Method C 5-

335
benzaj1 (JdiBeoleboraniciacisharc-ESIHBYS @& M+HI*vahoves #801A263Pa. Calc.

339 18290 1474 RieGY §! p°m3 llnonane (Conpound C21) 20Are
prepared according to the reaction-conditions of

Met hod C from 2- benzot hi opheneboroni c aci d.

3-[6-(B:3lD Fo-HeRkbH weai@xwh%_rmggﬂm&ird%i !fg-ﬁ"réﬂi%:@,@f@?éiav' -3
) 9-diaza-bi cycl o] 3. 3. ane un
bicyclo[3. .ﬁnonane maric acid salrt]?eompou

Was prepared according to the reaction-conditions of Method C from 6-(2,3-
dihydro-benzo[1,4]dioxineboronic acid. LC-ESI-HRMS of [M+H]+ shows 353.1977 Da.
Calc. 353.197751 Da, dev. -0.1 ppm.

3-[6-(4-Chloro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-bicyclo[3.3.1]lnonane fumaric
acid salt (Compound C17)

Was prepared according to the reaction-conditions of Method C from 4-
chloro-benzeneboronic acid.
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25Prepared according to the reaction-conditions of

Met hod C from 3, 4- difl uorobenzeneboronic acid.
LC-ESI-HRVS of [MtH]-fr shows 331.1726 Da. Calc.
331.173427 Da, dev. -2.5 pp?

3-1-6-(2,3-Di fl uoro- phenvl) Eyrldazm 3-v11-9-net hyl -3

3-[6-(3:A wrigazin iaze ] ane fumaric
acid d‘ﬁt(ﬁlmdnrﬁblfrfdoma) 3- di fI uorobenzeneborom c aC| d.

LC h 7

331, 4%& OA\A\'E}'—%&Q té 91\355%%10091 dlBnsB Rrethod C from 3-
chloragbenzengBoupnit agidhoxv- phenv1l) - pyri dazi n- 3-v11- 9- et hyl -

3, 9-di aza- bi cycl o[ 3. 3. 1] nonane ( Conpound C24)

Are prepared accord| ng to the reactl on- condltl ons of
9-Metiwl-846 Her-2ayl : As il 3.3 i1 s

(Comgéﬁné @1@-)D| rret hoxv Phenvhpvr |da2| n3 v119rret hyl -

-b cl 3. 3. 11.
i S st ardine 18 ot ARRB R DRToRY o M&th%‘? C from 2-
naphﬂdlatdmabofbrﬁw oatid, 3—C{ESiﬁﬂRMS/beﬁ12[M®r showsafdd.2068 Da. Calc.

46 f I uor onet hvl - phenvh- pvri dazi n- 3-v1l
3452%%Bgﬁ2%§9§ blcygtb (3. 3. 11nonane ( Conpound C26)

Are prepared according to the reaction-conditions of

36@@%@@

p Y
x a- bi cycl o(3. 3. 11nonane (Conpound C27)
Are Prapacedascsrding ng tie tkactieacbhamiopsndf tiMettHdfC from 2-

benzc%fbran oronlcf:r%g? LbrE§| H?{I\ng ftlyh\ﬁﬁe_ﬂfengrpg\x,gnb%ﬁ%iﬂ. Da. Calc.

335.1871186 Wal -dgv( 8-3tpprophen- 2- v1- pvri m di n- 2-v1) - 3, 9-di aza-
bi cycl o(3. 3. 11nonane fumaric acid salt (Conpound C28)

V\aspre{)aredfronﬁ (5- brormp r|md| ne-2-yl1l)-9-nethyl-9-a
blthigphen-Ro-pvrdazianiuhisS-metrlB8-9-diagadicyclo[3.3.1]nonane

Com o&ﬁd@ﬂh neborom c acid according to Method C. zo

301. @@Qp@gd %g@rd@gﬁ%@ﬂ@ reactél}ogn5 ngdltlggé of Method C from 2-
benz&@hidphbréb&ohfe 4did ophen- 3- v1- pvri m di n- 2-v1) - 3, 9-di aza-

bi cycl o(3. 3. 11nonane fumaric acid salt (Conpound C29)

V\aspreparedfrorTB (5 brormpyrl m di ne-2-y1)-9-nethyl-9-a
beyl-B Sdiagabicyclo[3.3.1]nonane

Com -EH' N neboronl c aci d accordl ng to Method C
MS of [ MEN+ shows 301. 149 Da, Calc¢
301. Ezg;@ggd CAccaiang 1o P reaction-conditions of Method C from 3,4-

difluorobenzeneboronic acid. LC-ESI-HRMS of [M+H]+ shows 331.1726 Da. Calc.
331.173427 Da, dev. -2.5 ppm

3-[6-(2.3-Difluoro-phenyl)-pyridazin-3-yl]-9-methyl-3.9-diaza-bicyclo[3.3.1]Jnonane
(Compound C23)

Was prepared according to the reaction-conditions of Method C from 2,3-
difluorobenzeneboronic acid. LC-ESI-HRMS of [M+H]+ shows 331.1739 Da. Calc.
331.173427 Da, dev. 1.4 ppm.

3-[6-(3.4-Dimethoxy-phenyl)-pyridazin-3-yl]-9-methyl-3.9-diaza-bicyclo[3.3.1]nonane
(Compound C24)

Are prepared according to the reaction-conditions of Method C from 3,4-
dimethoxybenzeneboronic acid.
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3-(5-Furan-3-vl -pvrimdin-2-vl)-9-nethyl -3, 9-di aza-bic
ycl o[ 3. 3. 1] nonane funmaric acid salt (Conmpound C30)
30Waspr epar edf ronB- ( 5- br onopyri m di ne-2-y1)-9-nmet hyl-9
-aza- bicycl o[ 3. 3. 1] nonane free base and
3-furanboronic acid accordi R§ to Method C. LCESI - HRVS

3-|6-(gfé_-élgé%oi\?%ﬁ%nvl?%v%gggn%vﬂ-g? thv%§59 Za\%g 6ch?o[3d3> ¥Tnonane
(ComBelhd BASAN- 2- vl - pvri m di n- 2- v1) 9-net hyl - 3, 9-di aza-bi c

Yol Chie Trdidienan ol B LCBCtdhcidR Sk SOP A Hom 2.5

dimethaxyhgnzgoebp@nd: agidonane free base and 2-furanboronic
acid according to Method C. LCESI - HRVS of [ MEN+ shows

285 1704 Da. Calc. 285 171536 Da, dev ppm
t LS e hensb- d|n3vI]39d|aza blcvclo[331]nonane

(COmgom@msls (5 phenyl pvrlm di n-2-v11- 3, 9-di aza- bi cycl 0
fronﬁrlel%?ggared(acém'gmg toc%lg% reaction- condly\ans of IelaeEhOd C from 4-

trifluoBorg thlytbeemzppebonodionaci@- y1) - 9- net hy1- 9- azabi cycl 0[ 3. 3.1
] nonane free base and benzeneboronic acid according to

Met hod C. LCESI - HRVS of [ MEN+ shows 295. 1909 Da. Calc.
9-Methgk341643triflupromesyl-phengl yiyiidagin-3-yl]-3.9-diaza-bicyclo[3.3.1]nonane

(Comaobfﬁa@]ﬁS-(S napht haI en- 2- vl - pvrl m di n-2-v11-3, 9-di az
cror3.3.11non ( Conpou
V\&spg‘éepé’r"%%@rﬁgnﬁg‘{q Bﬁgo%ﬁv‘?.rﬁ?e I%QQ%%LQH@ FfeMejhadg G, from 3-

trifluot@methyldeing¥aepddnit ddidonane free base and
2- napht hal eneboroni ¢ acid according to Method C. 10

LC- ESI - HRVS of [ MFN+ shows 345. 2064 Da. Cal c.
9-Metbyb3Z6bRDhEa-2-deawrimidind21yba3,9-diaza-bicyclo[3.3.1]nonane fumaric acid

salt (GoPolfi ran-2-vl-pyri mdin-2-v1)-9-nmethvl-3,9-diaz
- 3.11nonane (Conmpound C34)
Arep redpwemeec( 5- bfi@Rbpyr |?41ﬁ5dbr@@®wlmld@en%b’m&”®1%y| -9-aza-
bicycldfs. Bh%ﬁé?ﬁécfr@éeoa%eléﬁ@@% pHeRRbBASfC s accordlng to Method C.

L8RS o IVRBET SBofa sy b hrtat, 381 JAREBAE sey. aiTapom.
za- bi cycl 013. 3. 11nonane (Conmpound C35)
9- Melﬁ'i/f“‘g r(gﬂﬁirogﬂgﬁ%-rg\ﬁm? d%n?R/Y)ré g]oqléfaeb?chI%}B % 1'fi?5rt]éln]e %n?arlc acid
salt (Compound C29)
Was prepared from 3-(5-bromopyrimidine-2-yl)-9-methyl-9-aza-
bicyclo[3.3.1]Jnonane free base and 3-thiopheneboronic acid according to Method C.
LC-ESI-HRMS of [M+H]+ shows 301.149 Da. Calc. 301.148692 Da, dev. 1 ppm.

3-(5-Furan-3-yl-pyrimidin-2-yl)-9-methyl-3,9-diaza-bicyclo[3.3.1]nonane fumaric acid
salt (Compound C30)

Was prepared from 3-(5-bromopyrimidine-2-yl)-9-methyl-9-aza-
bicyclo[3.3.1]Jnonane free base and 3-furanboronic acid according to Method C. LC-
ESI-HRMS of [M+H]+ shows 285.1706 Da. Calc. 285.171536 Da, dev. -3.3 ppm.

3-(5-Furan-2-yl-pyrimidin-2-yl)-9-methyl-3.9-diaza-bicyclo[3.3.1]Jnonane fumaric acid
salt (Compound C31)

Was prepared from 3-(5-bromopyrimidine-2-yl)-9-methyl-9-aza-
bicyclo[3.3.1]Jnonane free base and 2-furanboronic acid according to Method C. LC-
ESI-HRMS of [M+H]+ shows 285.1704 Da. Calc. 285.171536 Da, dev. -4 ppm.
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20 bicycl o[ 3. 3. 1] nonane free base and
5-(1H i ndol)-boronic acid according to Method C.
wo/kd0no6essR2 PCT/EP2006/069316
9- Et hv1- 3- (6- phenvl - pyri dazin-3-vl)-3, 9-di aza- bi cycl ol
3. 3. 11nonane free base (Corfpound Dl) 25A m xture of
: b

T ﬂ%g@zag&:éﬂsﬂsabﬁmes) ?%riw%?cz %B&éﬁdﬁ%ﬁ&ﬁ%d e
ESl-I'H%I\zi&Dfe[NHH]h@hMtZ%e1Q%D@xﬁahht%é 194274 Datdev. -4.6 ppm.

diethylether (2 x 20 m ). Chromatography on silica gel

W|th 30 d| chI ororret hane 10% et hanol and 1% aqueous
! , ht ¥l udi £ , a[3:3. 1}honane

ComBbyad @jgg nesol . LC— ESI - HRVB of [M+N+shovvs 281. 1761
C. 281. 176
9?_5;( RS o BEEBAS 5 3 M08 e el br R simicine 2y )-9-getiy-9-aza-
bicycla[z(h:%bi]mﬂﬂnelﬁseéibﬁiemdr@néphﬂhelmwebﬁﬁomc adidsatdording to Method C.

e e
LC-ERERRS B et Hshows 34528 DR PA 248207021 b, Ry -4.4 ppm.
correspondl ng salt was obtai ned by addition of a
3-(5-B ne?-kepyrimidin@syhadrohethiykd . Qrdtiaz ®-bicy ckodd .GrHneriane
ComBbL R ric acid. LC-ESI-HRMS of [MtH]-fr shows
Da. Calc. 339.218486 Da, dev. 0.3 ppm WO
20078589 PPERANER2006/T0BD 316 3G-bromopyrimidine- o -yl)-9-methyl-9-aza-
blcyclgFS SaApSHANE fPed BaS® aRY [2-BatizdtainBororid hoid é?t:c@lrdiﬁ 't@'lvl‘éthod C.
o[ 3. 3. 1] nonane fumaric acid salt (Conmpound
prepared according to Method D from 2- brom)propane
3-[5-(THelnBok Byt )espivmdina2-vie8-metlad- ) BidiazeebichylofBi8ilinamanef a
(Comgbﬁwg&ﬁt her and nmet hanol m xture (9:1) saturated
ric acid. LCESI-HRMS of [ MFN+ shows 323. 2251
Da. &t c. Frepargs71 flam dev 3-@-Froppepyrimidine-2-yl)-9-methyl-9-aza-
i I G =AM < @i '
blcyclg.[3§‘|.3.1}[r46r?en@6fr§é‘58¥é aRY'5- ‘#Hb‘o?) U&r})n% n%(l)ﬁ Egé%’écli?igcﬁ()CMQEhod C.

1] nonane fumaric aC| sal t
Was prepared according to Method D from
Meth&d br ono- 1- pr opene. The correspondi ng salt was obt ai ned

9- Ethggs-zﬁ-dg'gtgp' Voids

(Combb‘dﬂhﬂi P13hows 3212094 Da Cal C. 321 207921 Da dev
%prmxtt%élg‘fbﬁ ?g%rﬁnxvpyndam 3-y1)-3.9- dlﬁa §> Gyclol3.3.1lponane free

base vdDé?(03 8. 1ﬂ15hari@m@ﬁs urhrom@ett@nesa((i 06@orpbun@ 781 ymmol), N,N-

dusop%ﬁyl@ﬂﬁlb?ﬁlﬁ@ (bW 8§ H B9 A3 pdrid SiMRPBthaN8e (8- i was stirred at

80° C:%or 2 hours) Aqueous sodium hydroxide (20 ml, 1 M) was added and the mixture
was extracted twice with diethylether (2 x 20 ml). Chromatography on silica gel with
dichloromethane, 10% methanol and 1% aqueous ammonia as solvent gave the title
compound as a crystalline solid. LC-ESI-HRMS of [M+H]+ shows 281.1761 Da. Calc.
281.176621 Da, dev. -1.9 ppm.

9-(2-Methoxy-ethyl)-3-(6-phenyl-pyridazin-3-yl)-3,9-diaza-bicyclo[3.3.1]lnonane fumaric
acid salt (Compound D2)

Was prepared according to Method D from 2-bromoethylmethylether. The
corresponding salt was obtained by addition of a diethyl ether and methanol mixture
(9:1) saturated with fumaric acid. LC-ESI-HRMS of [M+H]+ shows 339.2186 Da. Calc.
339.218486 Da, dev. 0.3 ppm.
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20 solution of
9- net hyl - 3- (6- phenyl - pyri dazi n-3-y1) - 3, 9-di aza- bi cycl o
wo 3003/0d38emnane (1.0 g, 3,4 nmol) and di chl or onEtEPE®06/069316

(20 m) and dicl or onet hane % -70C. The m xture was

stirred at -70C for 1 hour, “Pol l owed by stirring at

roomtenperature for 10 days. The crude m xture was

evaporated and di ethylether (30 mM) was added foll owed
9-Isoflrypsgk-34{8-iphenalnglyrfdazin-atyil e® 9-dibed-Bick clbf3 .. 1]i838ne fumaric acid salt
[Combguﬁosbﬁ"ws of M+ shows 309. 2065 Da. Calc. 25 309.2079

-4.5 ppm Exanple 2 In vitro Inhibition of

3H aBisngerepamsd nec@irdidgndgoi MethodBrldi from  2-bromopropane. The

correéﬁbﬁcm sﬁﬁ% 6bfe§?e S/'éH&ltYorPBf tah&eﬂgﬁ'%?d’&déwd)%étf?&nol mixture

i nvent on @/ K/& icoti
(9:1) ﬁ@f@éﬁi@Sr\@th @W%aﬁ*ﬂné@ "ESI-HRMS of {Mailg shemsxiae2¢31 Pa. Cale.
323.2p6BV i ¢®y, ide9l al7gsbrhr om t he venom of the El api dae snake

Bungarus mul ticinctus. It has high affinity for

neuronal and neuronuscular nicotinic receptors, where
9-Allyi-8-(&eghereybparighentiedt vl 8 BtBdi@radiicyclo[3.3.1]Jnonane fumaric acid salt
ComblAg gar ot oxi ne | abels nicotinic acetyl choline

s formed by the cy 35 subunit isoformfound in
br ai Wasndreperedl acsorfdingn fion Mef@ode it diersc @Heromo-1-propene. The

corre$ptHeling %altﬂlésSHBta‘Pr'i&P%!;/aéddPﬁbn of a diethyl eH&EPHRAQASNol mixture

©:1) %@%ﬁdﬁvﬁi@m@& ¢ écgpcéébﬁﬂ@%gﬁd%%ﬁw%w@@%@a Cale.

321.20792% DY, dely. 2@ ppvhHepes buffer 30 containing 118 nM
NaCl, 4.8 M KC, 1.2 mM MgSO4 and 2.5 nM Cad 2 (pH
7.5) using an U tra-Turrax honogeni ser. The tissue

Meth@dJEpensn on is subJ ect ed to centri fugat| on at 27,000 x

0 - : {

! e ¢
ANPOBNGENltes in 20 m of fresh buffer, 5 and t he
fi naWé%e Fes aré§ BW%di %Uﬁﬁ@tﬁﬁ’@dodém&ﬂ'%ﬁ@ iagen.4 mmol) to a

SOlutiGR (pr 33 ﬁﬂﬁ LFhrrgs %@%@ 5089 ie ik g'OL? biieone (1.0 g,

3.4 rrmﬁolhamb@&jmairewmtlearw(mﬁnﬂ)cnrﬁﬁdiclwbmbmn@@ﬂ J0PONThaixture was

St'”e%%ﬁ G 8 iﬁtﬁég@ﬂﬁ@gﬁ){%@?”ﬁcu% heratygg o 19,deys. The

crudesmtxtunaowas Waponatedband|d1@thyl§>tf¢mt(éﬂn‘nbemmedd@d followed by stirring
and fﬁtréudgﬂ O?ﬂékf‘q ﬁal gﬂgﬂs% j.nat- Eémgmdq g;ffmmzﬁhﬁé 309,2065 Da. Calc.

l'es are ad i ce-col
309.20Bd2a lﬁ;ﬁv c%’rﬁ“ﬁal ni ng 0.05% PEI and poured directly
ont o V\hatrmn GF/C glass fibre filters (presoaked in
E 0.1% PElI for at |east 6 hours) under suction, and
xam iately washed with 2 15 x 5 m ice-cold buffer.
In vitidinkebition ob?H foaBungarotaxiye @inding in RatBsaiins

det e n”f nsegéé%g%?fﬁ\ée%ﬁﬁh@{‘%'f tﬂé ggﬂngoﬁﬁgé‘to'f ltl%é'j1 Hv‘éﬂtion for binding to

coun
o7- suhtmes:ﬁmatma: Isicegiarg is determmed The test vaI ue |s

gi vep_msng@@iotoSre |§tah§er5’cﬁ)‘é0|§8Fa'EéH fromh @ ddiRnt %ﬁfhfe Elapidae snake

substance which inhib he specific bindin

Bungafusa ryiftaaates-oki hﬁ%i?'%b%f'”'tzdﬂﬁé}%%ﬁ e%%cﬂlevbowﬁgﬂar nicotinic
recept@¥st whbBfe i€ aaioad potdnttdmadanistnt i on, exenplified by

*H-a-Bungarotoxine labels nicotinic acetylcholine receptors formed by the a7
subunit isoform found in brain and the o4 isoform in the neuromuscular junction.

Tissue preparation
Preparations are performed at 0-4°C. Cerebral cortices from male Wistar
rats (150-250 g) are homogenised for 10 seconds in 15 ml of 20 mM Hepes buffer




10

15

20

e.g. Conpounds A, d and D1, show results in the
sub-mcro-nmolar (i.e. <1 pM level. 31 1. A

di azabi cyclic aryl derivative represented by Formula |
NR NA-B(lI) 5 an% of its enantionmers or any
m xture of its enantioners, Br a pharmaceutical ly

contafisS Bl R R W RS kLS Sl od DRSS EhinM cac (oH 7.5

usingr egir ebétrd-Juaax athomdgenisernotiel itissge ogpspehsion eds f sobjected  to

: To| IRVIPNEE 3l o¥ | adi az | i adiazal:
centrlg@?aﬁ@!ﬁnel}@,?,%@% g J%IL ;1]9 l‘?ﬁlﬂgbe%. %ﬁwélsryyr%mag%hﬁé%%égrg@q ;and the pellet
is wasjmjj twi_ce by centlgugemregéa? H0Hnx grforr_ﬁOirninntmsdﬁyZQ r¢ obifresh buffer,

o | r .
o 4 S8 LTS WSS hpris  CFIFDLAGRLONBIRR 5 o s
per giohappiprl tigraie) andrused forRtNdh28%aySeny! ;, whi ch

carbocyclic or heterocyclic groups are optionally
A substituted 15 one or nore tines wth substituents
ASS8% el ected fromthe group consisting of alkyl,

cycl Abdkots of &0 daif ypimaddngdte ahy drddeg to &5kabof test solution and 25
ul of GM%—%ﬁhéé’ﬂo’toﬂﬁé ?% rfl\?l,' hﬁ Ioé‘J)rll%@n'trattiBh?%h?%Mgn&Wﬁ‘&?oa&ed for 2

ni'trto, amno, alkyl-carbonyl-anno,’ methyl enedi oxy and
hoursegth§l ‘éhogpecific bindingiis gdatsrared @swgyﬂ-ia@ptlmm veMofinal con-
centrél_’tLo;H).miAiter Yh '&!ytgdltﬁ)g!?atlrs% %%[jni@ésgefr?\?éd%%d C5|2F’?1I of jice~cold (Ie-;?er?es buffer
contajing by ER HEE Gk aPHEA Jrectbymaandbaimen GfyF: dabe Apre Blters (pre-
soakeyini O e RN for at least 6 hours) Uhgerddiatioh] aiye immerliatkly washed with 2

SmFF“-Vicihvﬁelpf any one of claims 1-3, wherein B 25
X gsr%o H phenyl or naphthyl, which phenyl and
naphThg|arapentunt ubdibactiditydoor theubléerst st deteomawdoby conventional
- i G i ' . i ] it ST
I|qU|thsM§6'{rﬁ|ﬂ%t‘é§rL§?l2ﬂ|gg;i: %}%E@?%\}\ﬂlﬂé gho?ﬁeﬂ?n@%fpgwlﬁwﬂ)h dekflic binding.
5. Thee destzwlie y& BIvenaas BndEsi {ﬁgﬁi cascentraign ohéhefest substance

whichCihBibig the 3pedhi€ bRidinPoBH-bemlikseebioxirPly 6oby! . furanyl
or twrr?/l \ .\M}I aq ﬁ%.rrolﬁl , fur angl orf‘tﬁ]g:.engl .are lif
unsubdiEt SHRUIGCIEH 1 ISt PPN CURRRUVES B igvention, exemplified by
e.g. Compbends Aald tyeldi D1askhbwdesuitatin \the afubamycromeolaf (i.e. < 1 uM)
clainms 1-3, wherein B represents indolyl, benzofuranyl

and benzot hi enyl, which indolyl, benzofuranyl and 35
benzot hi enyl are unsubstituted.

level.
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7. The di azabicyclic aryl derivative of claim21, which
is 32
9- Met hyl - 3- (6- phenyl - pyri dazi n-3-yl) - 3, 9-di aza- bi cycl o
[ 3. 3. 1] nonane;
3- (6- Phenyl - pyri dazi n- 3-y1) -3 9-di aza- bi cycl o[ 3. 3. 1] no
nane;
CLABMMSEt hyl - 3- (5- phenyl 41, 3, 4] oxadi azol - 2-y1) -3, 9-di aza- b
i cycl o[ 3. 3. 1] nonane;
9- Met hyl - 5- phen 4]t hi adi azol
bi cyél g[@lagé 'P}F‘)ﬁiﬁa%%' denvatl e rleprelseﬁted by ¥0|)mula
5345- (4- Chl or o- phenyl) 41, 3, 41t hi adi azol - 2-y1] - 9- et hy1l
-3,9-di aza- bicy —3.1] nonane;
9- Met hy1- 3- (6-t @l opherygsyLl-pyrg dazi n- 3- yg) -3,9-di aza-
bi cycl o[ 3.3. 1] n ;
9- Met hy1l- 3- ( 6-t hi ophen-
bi cycl o 3. 3. 1] nonan_e; _ _ _
f;cl(g b radf r?qtg e{ga}f{ti'opr?ezrbn'o?'%ﬂf %ﬁ&mrgyldfs’it%' dér%?ibpﬁecrs, or a
pharmse@maliurmegtahle pgit thizieoh véheyein- 9- net hyl - 3, 9- di aza-b
' Cyc'{@[r%:?l%s% Sﬁen alkygaalken%l or a}lkoxy—alk%l

uor o- zin 9-di az
abi ¢ r(ﬂpge@nﬁngﬂaﬁgpmatlc monocycllc group selected from oxazolyl,

thlazalﬂfﬁdxédfaz@gﬁl theemolyl Wrdn@gazwndézm -Briritimy L -ahdQydhginyl; and

zabi ¢ycl o | bi b het i
153- ﬁ aEﬂ{Eﬂ%W%&S’PP’GL&PB ieyglig carbpgy i orsheterocyclic
group d;iemaed tfromcphr{r?yl 3na;}htbynlarpeyrrolyl furanyl, thienyl, indolyl, benzofuranyl

and Bah tﬁ%n ¥ ARG |c RY¥ HA8Pert Jloups e ¥ptichatly Hubstituted
e P

% di aza-

-yl -pyridazin-3-yl)-3,9-di aza-

aza
one Qnenpr;e Ftlmlm dvlﬁhéhps_l)wpws galeicted fior -thengrawpl cgnsisting of alkyl,

cycloé cRieﬂMﬁJaﬂ{ Sy, cyanoalkyl halo, trihaloalkyl, trihaloalkoxy,
cyanpa H?B%Nﬁraggﬁ ch%R{E;) cralrg\%t ylenec?/ O)lya d eth%enelédloxyg
346- (9- Met hyl- 3, 9-di aza- b| cycl o[ 3. 3. 1] non- 3-y1)-pyrida
- pheny! ani ne: o . .
3 162 el B fesvative, of Py 1 Whersiy F rRRisgats alky.
3,9-diaza- 25 bicycl o[ 3. 3. 1] nonane;

9- Nbﬁhyf %Qéé&ﬁ&ﬁwﬁ I deMvativRY o daaIne - 3, ¥dherdind Al Rpresents

oxadtzagpgfll ((:tﬁﬁdnagmm YRGB or Buamidingly 1] - 9- net hy1- 3, 9- di az
a- bi cycl o[ 3. 3. 1] nonane;
4. The diazabicyclic aryl derivative of any one of claims 1-3, wherein B
represents phenyl or naphthyl, which phenyl and naphthyl are unsubstituted or
substituted once or twice with halo, alkoxy and/or amino, or substituted with

methylenedioxy or with ethylenedioxy.

5. The diazabicyclic aryl derivative of any one of claims 1-3, wherein B
represents pyrrolyl, furanyl or thienyl, which pyrrolyl, furanyl or thienyl are
unsubstituted or substituted once with halo.

6. The diazabicyclic aryl derivative of any one of claims 1-3, wherein B
represents indolyl, benzofuranyl and benzothienyl, which indolyl, benzofuranyl and

benzothienyl are unsubstituted.

7. The diazabicyclic aryl derivative of claim 1, which is
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3-(6-Benzo[ 1, 3] clioxol-5-yl-pyridazin-3-yl)-9-rnethyl -

3, 9-di aza- bicycl o[ 3. 3. 1] nonane;

30346- (2, 3-Di hydro-benzo[ 1, 4] cli oxi n-6-y1l)-pyridazin-3
-y1l]-9-net hyl- 3, 9-di aza- bi cycl o[ 3. 3. 1] nonane;

346- (4- Chl or o- phenyl) - pyri da# n- 3-y1] - 9- net hy1- 3, 9-di a
za- bicycl o[ 3. 3. 1] nonane;

346 @3MietiybBaSptanylpyhgaziaazylhr38-diaze-bicysialy13. $jnonane;
9 th thF’@é( é%[xﬁdﬁm &?Zﬂwdfaza blcy%llcz>[|3n:§ 1]_noréane di az
a- gmyﬂ -(§- qf]qnyllrghg 4]oxad|azol 2-yl)-3,9- dlaza icyclo[3.3.1]nonane;
3b( GQBﬂeﬂg/ﬁ-et(stpr?enw P84 t@h@aﬁuéto’i-ztw) -33-tRizBWicyoISI3B. 4thonane;
abi c
3~ (638 PRI TPBBREN b3 ﬁtwmz AHRe b3 g 5

bicych[8iatjabhage)] o[ 3. 3. 11nonane;

RPN = it la(gghgip%%ﬁgé’n-g%%cheizﬂ‘ﬂéi-ﬁ)'@py&i]azg—b@tcm{é.“3?’1 JRonane;
5346 9¢MethyboK ttbicim@nezwn pyrisiazintdin3 §-diaza-biaystaig.s. Hnonane;
242' 4&F l%aﬁy?kpé@ PO®nethyl-3,9- dlaza bic c|o[3 3 1ingnane;
9- di §z(§bFl¢r§@nFC%;ybpy;n %étﬂaﬂg d?‘i a%a ]olcyc[nfé% J]nonane

346- 62163(3DFIu’etdﬁphdn&ﬂﬁpwdléznrﬁlwyl]iaznéthgil-&Q}dlazaret hyl - 3,
blcyc?o[g' a %On:aquebl cycl o[ 3. 3. 1] nonane;
3-[6-(4-Fluoro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(2-Methoxy-phenyl)-pyridazin-3-yl}-9- methyl -3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(3-Methoxy-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(2-Fluoro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(4-Methoxy-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(9-Methyl-3,9-diaza-bicyclo[3.3.1]non-3-yl)-pyridazin-3-yl}-phenylamine;
3-[6-(5-Chloro-thiophen-2-yl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
9-Methyl-3-[6-(1H-pyrrol-2-yl)-pyridazin-3-yl]-3,9-diaza-bicyclo[3.3.1]nonane;
3-[6-(1H-Indol-5-yl)-pyridazin-3-yl]-9-methyl-3,9-diaza-bicyclo[3.3.1]Jnonane;
3-(6-Benzo[1,3]dioxol-5-yl-pyridazin-3-yl)-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(4-Chloro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
3-[6-(3-Chloro-phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane;
9-Methyl-3-(6-naphthalen-2-yl-pyridazin-3-yl)-3,9-diaza-
bicyclo[3.3.1]nonane;
3-(6-Benzofuran-2-yl-pyridazin-3-yl)-9-methyl-3,9-diaza-
bicyclo[3.3.1]nonane; |
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9- Met hy1-316-(4-trifl uoronethyl - phenyl)-pyridazin-3-yl
]-3,9-diaza- bicycl o[ 3. 3. 1] nonane;

9- Met hyl - 346- (3-trifluoronet hyl - phenyl) - pyridazi n-3-yl
]-3,9-di aza- bicycl o[ 3. 3. 1] nonane;

159- Met hyl - 3- (5-t hi ophen-2-yd3 pyri mi di n-2-yl)-3,9-di az
a- bi cycl o[ 3. 3. 1] nonane;

9- Ve BhHPHBan1gb)thiopphae2-d-pyridpgink iy bi R rmetyyy3, 8-diezs-az a-

: 1]nonane
blcyc?[§ pﬁ%’ﬁ% -pyrimdin-2-y0-9-nethyl -3, 9-di aza- bi cy
cl o 3-18- (@ﬁ&#ﬁm@ phenyl)-pyridazin-3-yl]-9-methyl-3,9-diaza-

bicych[8 3. fiabAan&- y! - pyri mi di n- 2-y0- 9- met hyl - 3, 9- di aza- bi cy
clof

9- we?iﬂéré]a?@@’?%emenwmﬁ#azln Sy methyl $%IBZ8r cy el o

bicydd3 3. 1jhonanse;

2 MR« B SR RN B Ry U i 3 el

bicych[8 3- Honpnaherr an- 2- yl - pyr| m di n-2-y1)-9-nmet hyl-3, 9-di az

- b _
a I3C[§%2f gol é']d}Y) pyl'y I)rﬁydnldﬁzm ?/Iyi] ngﬁéfg I)?I % dlazad| az
bleCJP[ i]BPBPBefB 1] nonane;

259- Btlvléthyﬁsc[é (Aheinvbropysthdiaghehyd-pyridadirl3 giled, 8-diag.Cl

nonane;

b|cyc$§£[%23 ”QLHBQ? et hyl ) - 3- (6- phenyl - pyri dazi n-3-yl) - 3, 9- di
aza- 9eMeitodl-8f[B-(3-ttiflnomanzthyl-phenyl)-pyridazin-3-yl]-3,9- dlaze_x-

blcy09q[§?0ﬂ§8fﬂ noﬁagg phenyl - pyri dazi n-3-y1) -3, 9-di aza- bi cy

9- Al Byldefiiyi-8-(5Hbinphepy2-yHayrimidin-2+yl)-3,9ediarabicysiadd & Hponane;
gog 131 % (]5-92th hen- 3 yI yr|m|d|n -2-y1)-3,9-diaza- blcyclo[3 3. 1]nonane;

cycl gr@ @urfpn%-b{l&g Jm%m |) 8 %t%ygq% %g%@%&ﬁyg}oﬁg ‘gnonane
m Xt @c@-Pfrant3-y Eptiﬂﬂ'hld!hiret)ﬂ) -9anethypB - dinzabicychd[B 8. 1Jnonane;

comp e el S S2srmie SR i yFaat TR bR Tnenage:
armuﬂtMethy&SeﬁazaﬂhtbalehfZ:yprm'tdidn—QM)t—iB,\QediaZa-any one

or a pharmaceutically-acceptable
bmycﬂ%écﬂ Ion sa?‘t t hereof, or azprodrug t her eof , together

wi t h 3ab-Beazafugme2 el ko Witrpetyt-e-difza- carri er

bicyc®[3B.1H8RANe;
3-[5-(1H-Indol-5-yl)-pyrimidin-2-yl]-9-methyl-3,9-diaza-bicyclo[3.3.1]nonane;
9-Ethyl-3-(6-phenyi-pyridazin-3-yl)-3,9-diaza-bicyclio[3.3.1]Jnonane;
9-(2-Methoxy-ethyl)-3-(6-phenyl-pyridazin-3-yl)-3,9-diaza-

bicyclo[3.3.1]nonane;
9-1sopropyl-3-(6-phenyl-pyridazin-3-yl)-3,9-diaza-bicyclo[3.3.1]nonane;
9-Allyl-3-(6-phenyl-pyridazin-3-yl)-3,9-diaza-bicyclo[3.3.1]nonane; or
9,9-Dimethyi-3-(6-phenyl-pyridazin-3-yl)-3,9-diaza-bicyclo[3.3.1]nonane;
or an enantiomer or a mixture of its enantiomers, or a pharmaceutically

acceptable salt thereof.

8. A pharmaceutical composition comprising a therapeutically effective
amount of a diazabicyclic aryl derivative of any one of claims 1-7, or a
pharmaceutically-acceptable addition salt thereof, or a prodrug thereof, together with
at least one pharmaceutically-acceptable carrier or diluent.
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34 9. Use of a diazabicyclic aryl derivative
of any one of clains 1-7, or a

pharmaceutical | y-acceptabl e addition salt thereof, for
t he manuf acture of a pharmaceuti cal

conposi tion/ nedi canent for t3fe treatnent, prevention
or alleviation of a disease or a di sorder or a

cond®t iUse of a disrabicyclic iyl derigativenghw@ny ane of claims 1-7, or a
pharﬂbé@?ﬁ@allg@c@bé@b@@r afBiteAN Ml O!F\e'réofr eﬁﬂoﬁﬁbv%bﬁufacture of a

[iner |c receptors an /or nongam n

pharmggg%tﬂcal gomposition/mediggmepy dor e treatRisit ,n@reygng@%pmageV|atlon of
a disehsd 6f a dissrdei élea%endﬁbﬁwfdﬂhammalomddlm alhljrﬁallxl\ﬁh}th disease,

itive.disaorders, l.earnin ficit def|C|
disori3e B8, &I O, eraonp TR AT ot LRAREYE lEbldts anaor
monabghinei re;:epﬂorsantl on deficit hyper activity disorder,
Par ki nson' s di sease, Huntington's disease, Arryotrophi c
Lateral Sclerosis, Glles de |la Tourette's syndrone,
depr 49sTha useeancardingie claimn?. axkersin thecdisoasehdisarder or condition

is arBia9s o AitvEMBIdoRders %ét‘h‘irﬁbero%ﬁ&ﬁn%emﬁw"d‘efi@lt§oéﬁ’&rd§ysfunctlon
AIzh%B{egg?yﬁls%ng{%@onn%f@ 8{ Sﬁ%—;ira\l |&? B\égﬁgheﬁypgrac?vﬁy disorder,

Parkineoh'salidéagis Hunitingtords adizetaise, Amyotophityl atpealiSuenosls, Gilles de la

Tour%@egé?s&ﬁﬁ%%aé’%?%isgzﬁ*aﬁfﬁ;,ﬁnf\éﬁr%‘(’o\éggg @ﬁ%ﬁﬁf&éﬁnrema obsessive
commyside odieQrd@a)éi(é)CI@hopahic glsep,qﬂriag adtisgr disogders such as anorexia
nervd%%eu%ﬁﬁﬁ]r?néhé o@@g rééfl@@ 'TE‘noo‘iHe?)‘tlﬁﬁnSND@dementla senile

|ate lu ase drone hronic fati
dem@}ﬂ@drdta@etlﬁunegmpathy cﬂ?@flphﬁ REWroPaHY.j autismg. dyslexia, tardive

dysklﬂaéSIanF@Ipéﬂ@né’ﬁéOé?ilé&syt Qutibth Mp8st-t@hatie siyhﬁrcﬁ‘née@é@lal phobia,

sleerli i e o aHE R DAe RUSHERERE | 318 SLASHS syndrome
late Ioeaal qrlegensyratrome, chbdriic fatiguel sgndwroes,dmugistny thtlaotitiotania, and
iet.lgyherei n the di sease, disorder or condition is mld,

J bderate or even severe pain of acute, chronic or

recurrent character, pain caused by m graine,

post qrefrRLinse %@o?dmﬁ'?é‘%ﬁé?ﬁﬁ‘é \IRerRf the dlgééw&ﬁér or condition

pai n, chronic centr’al pal p, neurqpat hi
is a pRgWo ﬁgqarp\erlagy%tglgo[q§rd,|gggg;ng HE §@@5t§@om and mduced neuro-

degeﬁ@ﬁ‘dﬂ@ﬁr petic neuralgia, or to peripheral nerve injury.
13. The use according to claim9, wherein
the di sease, disorder or condition is diabetic
neur dgathg, usecmicmqﬁhg doiclaimc@gminerieirether diseasmtdisorder or condition

is mn%b%(—%ﬁté Sr ahvef §& Qgieﬁﬁ@?reﬁ{ﬂh@ cI‘?rB Q:eBlr Fe?ilrl;@?rt character, pain

use accor
causgd @aﬁ@ralaesm%@per@tlvem tahantors liat @einatrélymmawry pain, chronic

head%ﬁé‘drc@hﬁlal Sp/éTﬁt QiEurepaHRd fBin! qidih NRllAted @ disBefE neuropathy,
tive substances, |nclud|n%Hn|cot|ne cont ai ni ng

pOStWB%tLFcF%u@tﬂfﬂ %rsotQﬂfﬁ)&eéal BV deYsuch as heroin,

cocai ne and nor phi ne, benzodi azepi nes and

benzqgi' %ﬁgmsgeééciolf(%nartH%?aima@,qNﬁ‘ér%ﬂbme disease, disorder or condition
is diabetic neuropathy, schizophrenia, cognitive or attention deficits related to
schizophrenia, or depression.

14. The use according to claim 9, wherein the disease, disorder or condition
is associated with withdrawal symptoms caused by termination of use of addictive
substances, including nicotine-containing products such as tobacco, opioids such as
heroin, cocaine and morphine, benzodiazepines and benzodiazepine-like drugs, and
alcohol.



