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(1- AZA-BI CYCLO [3.3.1] NON-4-YL) - [5- (1H1NDQOL-5-YL)

- HETEROARYL] -AM NES A S CHOLI NERG C LI GANDS OF THE
WORMTBEB4FOR THE TREATMENT OF_ PSYCHOTI C AND PCT/EP2006/012022

NEURCDEGENRATI VE DI SORDERS . The present invention

(1- AE;?'B%@&O [9 DAY by L 328 R eHeLRPANANe: defi Vol k¥ eS antfes as
CHOL Afd ok ﬁh{ nPXQRUELH 9Rr FRQimMS 8F & vemorIc AND

NEUR FEM L1 Salogpadtd t o pharmaceuti cal conpositions
conprising them More particularly the present

invention provides in a first aspect, a conpound of

The presentinvention) reftes & npve! 1-8pe-disyplpronmnederiyatives, to Rspcesses for their
i in

Pro B o P o R oL@y Pomprising them.

aI koxycar bonyl , al kyl am ne, di al kyl am ne,
More ;?4#@0 é??rthﬁpyels@m iRfentidh W&ﬁ@ésbﬁﬁﬁﬁ'ﬁ a¥pE QP4 e6RAPbendHoMhula (1)

ng groups in free base or acid addition
salt form The ) s used hereinbefore and
¢ ave wthin the context of this
g neani ngs, unl ess otherw se
m*" %subst ituted or substituted" as

ein means that the respective radical can by
tuted by one or nore, preferably up to three,
especially one or two subst i( uents. The substituents
whereialr € preferably selected fromthe group consisting of

am no, gg 4%’:3yl m no, di (Cr C4al ky)-am no,
n o reRresslS & def iy UM no, di (C3- C5) cycl oal kyl anmi no,
R r%bﬁés&téa{d{abherﬁ&eﬁt frofebeachl ctiedr hiytroxyl, oyanohaitroghalpgeh, Glkyl, alkoxy

%4%1(5%%4’, [ ﬂ}ﬁ 6 oaI &Y@{édgﬁéxﬂ%mngy%la? Féhylamlne

alkylctrarhateam no Cl C4Bl kOXy, carbanmoyl, N-Ci1-
CAal k I - carg%rmgé{l N, N- di C 1- C4al kyl )- car banoyl ,
Y ’ﬁPEelsﬁ ts oPg bt %R?/g“’ep C4al koxy carbonyl, CC
oyl, d-C 4al kanoyl oxy, benzoyl, am di no,
' <C [ pyridyl,

phenyl sul f onyl ,
in free%asggg laglc? agcliitlon saltc‘f%)rl kanoyl, Cl-

The general terms used hereinbefore and hereinafter preferably have within the context of this

disclosure the following meanings, unless otherwise indicated:

The term “unsubstituted or substituted” as used herein means that the respective radical can by
substituted by one or more, preferably up to three, especially one or two substituents. The
substituents are preferably selected from the group consisting of amino, C,-C,alkyl amino,
di(C,-C,alky)-amino, C,s-Cscycloalkyl amino, di(C;-Cs)cycloalkyl amino, N-C-C,alkyl-N-Cs-
Cscycloalky! amino, halogen, C4-Cjalkyl, C4-Cscycloalkyl, hydroxy, C,-Cjalkoxy, Cs-
Cscycloalkyloxy, C,-C,alkoxy C,-C,alkoxy, di(Cs-Cgalkyl)-amino C4-C,alkoxy, carbamoyl, N-C4-
C.alkyl-carbamoyl, N,N-di(C,-C,alkyl)-carbamoyl, nitro, cyano, carboxy, C,-C,alkoxy carbonyl,
C;-C.alkanoyl, C;-C,alkanoyloxy, benzoyl, amidino, guanidino, ureido, mercapto, C;-C,alkylthio,
pyridyl, phenyl, phenoxy, C4-C,alkoxy phenyl, phenylthio, phenyl-C;-C,alkyithio, Cs-
C.alkylsulfonyl, phenylsulfonyl, C;-C,alkylphenylsulfonyl, C;-C,alkenyl, C,-C,alkanoyl, Cs-
C.alkylene dioxy bound at adjacent C-atoms of the ring, and C,-C,alkyl, which is substituted by
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C4al kyl ene di oxy bound at adjacent C-atons of the
ring, and d-C 4al kyl, which is substituted byhal ogen,
whigarosss;s CL- CABI kOXy, nitro, ocyano, car boxy, EITYEPI0Q§12022
car bonyl, d-dal kanoyl or Crdal kanoyl oxy. The terns
"Cs-Craryl", "Cb-ClOheteroaryr are to be understood as
aromati c residues which are in each case unsubstituted
halogemy; hydrbxy, iG:tfatkoky, nithes cyamss cathexytG-Gualexy earbapyye-C.alkanoyl or

c.-C.aNHhebAP! Y i n each case unsubstituted or substituted
k 4%5/ ogeg}gr nore substituents sel ected from hal ogen, CN

or al kyl, which can be unsubstituted or substituted by

The teldb %%g'bogsrl"g“c t—é i%ét%ﬂ%@ﬂ’?%r?%& bg?h?&fo% Bk ¥ atiCfesidues which are

condeé . g oxol e “or .
in eacl2 casejisubistitbtedas[substitited byithresuhstiugntstpsovidéd abeusy preferably in each

case Lﬁgﬁlt?gtlﬂﬁe\f& H guﬂsitjggeédm%%lgpﬁbg ﬁfl’)rsythe}ié sBldc dOfFG?'B Ircragen, CNor

h
erocycliic s ereln one Oor nore carpon atg
alkyl, whieh capbe cesubisjituted ersubstitutes). byfhaidgenr eq. tiflso®methyd; or C4-C,alkoxy,

) : o .
or con er?%(rabggt g) ré] .gergoﬁfg eog%%?&rgs@%g%@?/?nzgﬁ‘Y\,%?Jélr{ehér%%r to a further
heterooywalit €ingatyCcheterahngss as anpmaticdetetocyolie eysterolwhibsein one or more

henyl . n l,..i.s0b f |y, [ ' | v .
carsrl G PASHLy pAEROARE! P rd A6 Bt syt
contaiting ooéedrocin dree athdtgio ajorms pExgmpdéseofdly-G1oaryporeCGLbGiobetaroaryl residues

i,aht - chaj b d- ' j - :
oo e B S PR BheE P AR izl b et o0
branched- chai n Cl-4al kyl; for exanple, nethyl, ethyl,

Q

The tenﬁﬁ 6@%}(!’;1%%?%{%@5%1/ Ft,ré}gbthcg%?@?r, bsrﬁr?cggﬁ{ﬂ\gﬁ:]atllﬂg ﬁ@o?dp preferably
representd@cstiaight-chaidest Yoranchedataio\d..,allyif parfieuiarycqpreterably represents a
straigf{?—é:ﬁ{aiﬁ {og gfﬁ%cﬂ%gﬁaltgﬁagﬁkgﬁp{' e)g%rr%/llgl rnggpgﬁ gf?‘XlI n‘:ig}:j iso-propyl, n-, iso-,
sec- of' mglmxhw,frh-bgmt'yll,, Ir'(\'—'l'lﬁalxiﬂo ﬁ-)helmyb @Rodty! ,hn-hmyk,oxghmyl, eumdeal/lk pidbdecyl,
. ) n " t . ni

with ptficion e aen v ARy ety s PRI

"al kyl ™. Al koxy is especially Cl-C4al koxy, in

ti Yy t U Het n !

R T e T
“halog@hdikyFgsall hhlye tHaxgamenmeahing as Sebdribed (rEhhe dbldae-ogatidned definition of
‘akyr AROSIE Rl S Bt b AT A gg et ST d el PR

preferably represents Chloro. On account of the
oter ST 580 B R LS e, B SR, omgen
(O) or Buifigt(S).n optically active formor in formof m xtures

of opti cal
“Halogen” represents Fluoro, Chloro, Bromo or lodo, preferably represents Fluoro, Chloro or

Bromo and particularly preferably represents Chloro.

On account of the asymmetrical carbon atom(s) present in the compounds of formula (1) and
their salts, the compounds may exist in optically active form or in form of mixtures of optical
isomers, e.g. in form of racemic mixtures. All optical isomers and their mixtures including the

racemic mixtures are part of the present invention.

Compounds of formula (1) exist in free or acid addition salt form. In this specification, uniess
otherwise indicated, language such as “compounds of formula (1)” is to be understood as

embracing the compounds in any form, for example free base or acid addition salt form. Salts
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isomers, e.g. in formof racemc mxtures. Al optical

isoners and their m xtures including the racemc
worooresass are part of the presgnt invention. CROPBP2VIE012022

of formula (1) exist in free or acid addition salt

form In this specification, unless otherw se

i ndi cat ed, |anguage such as "conpounds of formula (1)

whichjage P@S%ébléﬁe%ﬁ'%ﬁf@éael&§ab¥ﬁ?ﬁé’é'F which isan e mpniexss. fas example, for the
|solat|5r9 Bﬂburfﬁétlﬁme%Jﬁ&%nQ@%?fo%uIQQI)ds@&ﬂéé bitfat&Pbi perchlorates, are

form Saltswhich are unsuitable for pharnmaceutica
also ingdsiedpirer theiapputicsen en'arpbawwuﬂcfaﬂv agseniphle saltper fregecompounds
are emﬁ%@; cm%réapmsméwﬁie' 6 6f pﬁarﬁsc&%aweeérae nsg,oam&%re therefore
en'L such as picrates or perchlorates, are a
preferfasc| uded. For therapeutic use, only phar maceutical ly
acceptabl e salts or free conpounds are enployed (where
applicable in the form of pharmaceuti cal
Comppurgsaafsernuia jl) maii¢xigt i forme pbyasiogs jpoatess. reel. kepapa iaiomers. In this
spec1ff€5t|c§rp AR ofHehwilBYndisted, Iér[buggigﬂ:éﬁas"@ﬁg@lﬁﬁndé&q&rﬁ?‘ula (I)" is to be
ke to-enol tautoners n speci ficat
under&tnb@ss embmrw the conghouadsid anVéwgu&geexsmIe inghe keto or in the enol
?ﬂﬂﬂ ormula (1)" is to be understood as
form or%_ﬁ ﬁée%omounds in any form for exanple in
t he keto or in the enol formor any m xture of them
f i ' | .
In VIEV!I Bt tYIE%Yggg reltancfns% 0!? it %Sljé ﬂ'% W%@gﬂ?d%%bﬁ? réé‘ft:)r %tY'ﬁ ettlw?se in the
form osme!rs;alts rictluding thosk sslés that can bén asemlntmmadewsator example in the
e h i £ [
puriicaff e Rbtn i fhe fRTRG Apdhde Mylercrdo01 86 compouns
hereinbefotehand heyeinafiempie dmtls uhéeretonbersmeferrmgdalsuetodha abirespongding salts, as
r od as referring also to the
approﬁr%}%)gg&‘pg%%d%n?sal ts, as appropriate and expedient.
Where the plural formis used for compounds, salts,

Wheregg%g éinl lt{steg for cltoﬁneéq?lﬁgg staE,s %g??ég?es ltjlﬂsfs t?uen&o mean also a

single porebeumdedalt amglmhkef numeri cal val ues or preferred

ranges of the radicals present in the formula (1) and

the correspondi ng i nternedi ate conpounds are defined
Preferwdlsohstitﬂ'érés,epre@heﬁiramgaﬂcﬁ numeata valeds oapepdsTerf ranges of the radicals

presenrt] Hﬁ%&'f&@ ggﬁé t oprregégrfcf nggn{eﬂﬂgg gte%o%\rfgouﬁf ? gt[eegef‘ned below.

nde |SCt
These substttmmits pa¢feoad ranges of Bumbht;al vaipesaslepr'ekr@dcranges are preferred

independently, collectively or in any combination or sub-combination:

n preferably represents 0 or 1.

n particularly preferably represents 0.

R preferably represents hydroxyl, C,-C, alkyl, C,-C, alkylcarbonylamino.

A preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-4-yl)-
[5-(1H-indol-5-yl)-pyridin-2-yl}-amine having the formula shown below.



5

10

n particularly preferably represents 0. R preferably
represents hydroxyl, Cl-C4 al kyl, Cl-C4

wakdoybesarhonyl am no. A preferred conpound accordi/RB200€012022
the invention is
(4SR, 5RS) - (1-aza-bicycl o[ 3. 3. 1] non-4-yl ) -
[ 5- (1Hi ndol - 5- yI) pyrldln 2-yl]-am ne having the
formul a shown rther preferred conpound

4-y|)-[5-(1H—
the formula sh el ow. A ef erred conpound
according to the invention |s \\
(4SR 5RS) - (1- aza-bi cycl o[ 3. 3. 1] yl)M6-(1
Hi ndol -5-yl ) -pyridin-3-yl]-am neNaavin he fornul a
shown below. A further preferred conpound a(:@s)rdi ng to
the invention is (4SR 5RS)-(1-aza-bicyclo[3 1] non-

A furthbr yorefer[réd @drhbmmnﬂcﬂocéltd]rig toihe indtemtion-iy K4S%,5RS$(haza’a-nb@:yclo[3.3. 1]non-

4-yl)- [é Cor | hg yﬁ O&Fﬁl‘{mn Eye]n% hg\% 5“’1 foPmSl (r)‘%g b%%r\RP"“”d

(4SR,5RS) (1- cycpo[s 3 1] non-
Nim di n-2-yl ] -am ne havi ng
the fornmula $héwn b Iovv.-l- ANfurther preferred
[ i nvgntion is

(4SR, 5RS) - (1- ap fcycl o] &
4-yl)-[6-(1Hindol -5-yl)-pyridaz
the formula shown below. A furt
according to the invention is
(4SR, 5RS) - (1- aza- bi cycl o[ 3. 3. 1] non- N
4-yl)-[5-(1Hindol -6-yl)-pyridin-2-yl]- an1n@”haV|ng

A furtheh &e#éﬁé%@nﬁ&iﬂ%c@@ﬂdﬁw toAnd iUéMRh iP4SReERSH(L8FRBIPE 0[3.3.1]non-

to the invention
I GERngRE  Py B Lgae v e formula sppynbsiw
Hi ndol - 5-yl) ridig3-yl]- amne havi ng the fornul a
£ Nt the present
i nvention proyi des p es for the manufacture
of conpoun mula (I).AXirst_process conprises

am ne havi ng
pf erX\ed conpound

the steps of N eacting a~gonp Ia(VIII)
R-Y-Z (VII'l) wherein R represents epresents one
of the followi ng noieties and Z represen § @ | eavi ng
group, such as d, Br, | or Tosylaté wittHa ﬁgppound

of formula (1X)
A further preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-

4-yl)-[5-(1H-indol-4-yl)-pyridin-2-yl]-amine having the formula shown below.

V)
A further preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-
4-yl)-[5-(1H-indol-4-yl)-pyrimidin-2-yl]-amine having the formula shown below.



XB(OR)2 (I X) wherein X represents an indolyl-noiety
sui tably substituted by Rn (e.g 5-indolyl, 4-indolyl,
W®2d;78684@5 hydr o-i ndol - 2-on-yl )5 and R repr esent BCHERT006/012022

C -C 4 alkyl or both groups RO together with the Boron
atomto which they are attached forma heterocyclic

ring., ii) recovering the so obtained conpound of

formula (1) in basH or acid addition salt form

iii) optionall eparfatin stereoi sonmers by known

net hods, e.g. HPLCIE : why. A second
process conpri st ells ofl G }39 a conpound
of formula (X th a conp ‘ ( XI') wherein

R and n are as defined for (1) recovering the
so obt ai ned conpound of fornula free base or
acid addition salt formiii) optiomally sepyating the

ot S8 30080 PSR B8 Bl SR R TS s tron

4-yl)-[8t Rrinuet5yl)-pyetidzik-Bepliramine baging the fohmulbGhbanibepw.
consi derations apply 1Y the individual reaction steps
descri bed aboy€: qor e functional groups, for
exanpl e car bpx Nyo, or nercapto, nmay need
to be protecte g materials by
protecting groups. ps~ enpl oyed may
al ready be prée¥en d protect
the functional groups concerned want ed
secondary reactions, such as acyl a ons,
etherifications, esterifications, oxidation®

5 A furth‘é@bi(é?ér)’eﬁi &mﬁf!ﬂldsdc%ﬂdﬂfg th BRIV &R id 43R 5RS)- (1-aza bicyclo[3.3.1]non-
aracteristic of protecting groups that the nd
4-yl)- lﬁ h%@épb%gi)w%nﬁyv'l amige W'ﬂﬁg'ﬂﬁ formuelasshewn t@({@bndar y

reactions, to re |, Hypically by solvolysis,
reduction, phot [ al sp by enzyne activity, for
exanpl e under : [ [
condi tions, an
end- products ecialis
establish, which protecting grou
the reactions nentioned herei nabQ
The protection of such

hey are_ ot present in the
or can easily
e suitable with
and hereinafter.

Vi)

A further preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-
10 4-yl)-[5-(1H-indol-5-yl)-pyridin-3-yl}-amine having the formula shown below.

!
N N
:'3/

In a further aspect, the present invention also provides processes for the manufacture of
15 compounds of formula (I).

(IX)



functional groups by such protecting groups, the
protecting groups thenselves, and their renoval
wo eachésans are described for_gxanple in standapdI/EP2006/012022
reference works, such as J. F. W MOme, "Protective
G oups in Organic Chem stry", Plenum Press, London and
New York 1973, in T. W Geene, "Protective Goups in
Organic Synthesis", WIley, New York 1981, in "The
A first %&ssi@&npns\éelth@aeasémdltors E. Gross and J.
i enhofer), Academ c Press, London and New York 1981,
) Teac‘“’l‘ga%‘?‘ﬁ%‘d@wd(f@?m‘ﬁ?é\émschen Chemi e" (Met hods of
organi ¢ chem stry), Houben Weyl, 4th edition, Volune
15/1, Georg Thiene Verl ag, Stuttgart 1974, in H -D,
5 JakUt¥eZand H Jescheit, "AfHBsauren, Pepti de,
wherePrF@Fe%réB%ntéAm no acids, peptides, proteins), Verlag
Chem'e, Weinheim Deer fi el d Beach and Basel 1982, and
in Jo Léhmann, "Chenie der Kohlenhydrate:
Monogacc e und Derivate" (Chem stry of
car bphy tes: nonosacchari des and derivatives), Georg
Thi e rlag, Stuttgart 1974.b) Acid addition salts
may be produced fromthe free bases in known manner,
Yrep&‘?ﬁf"(ﬁ%‘@QféP%EP”ON"QéF?fﬁt"?SVeI y, optically pure st arting
mat eri al can be used Sui tabI addition salts

for \53/1 P i nvention
i ncl uda| for ex hple the hydr chI c)
St er eoN

10 di astereomers, can be separat ed into the| r corres

pondi ng i soners in a manner known per se by neans of
sui tabl e separation nmethods. Diastereoneric m xtures
for exanple may be separated into their individua

di astereonmers by nmeans of fractionated

and Z gapyesests 2 Leavmersrmtﬂuseﬁh%&t &n\or 1osyigtent di stributi on,

w,tha@&q &Hy(gf%mgﬂggggur es. This separation nmay take place
Fter at the level of a starting conpound or in a
nﬁ%ﬁ(@cﬁ)of formula | itsel {XEnantioners may be

whereﬁ@@l@'p?és%ﬂtstem |ﬁH&PI rhb@tyf SUitBiy is0Bstifted| |b931n€(é@q§1ﬁiabﬁyl 4-indolyl, 5-1,3-
al t for exa salt formation wt

dthydr@-ﬁﬁ!ﬁ{-?-@ﬁé’ﬂ) qmir% re)qqeee&]ts HAr &+ Q,,ralw ohg%{hgrg?pg RO together with the
15  Boron S{UNPIRNRER B Yare bRACH¢AIEPMe RterdRydlic ringl,Ng

chromat ogr aphi ¢ substrates with c al I'i gands.
Alternatively, optically pure startlng mat eri al s can

ii) recob@nr#bstﬁg sobbtantdd &dthSoutid! 1 ethruld @Y inGrieBHsBBr @did dddfion sait form

above- described are especially inert organic
sol vents. These include, in particular, aliphatic,

i) optn@ﬁé"‘}%@bér‘étl% tt@&%ﬁals@me@@i)y R hethdd8 9& §adHigi HPLC
hydr ocar bons, such as, for exanple, benzine, benzene,

20  chromatggiggRy, xyl ene, chl or obenzene,

A second process comprises the steps of

i) reacting a compound of formula (X)

0]

N X)

25  with a compound of formula (XI)
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di chl orobenzene, petrol eum ether, hexane, cycl ohexane,
di chl or onet hane, chloroform carbon tetrachloride;
weedenes47such as di ethyl ethers. diisopropyl etPEr/EP2006/012022
di oxane, tetrahydrofuran or ethylene glycol dinethyl
et her or ethylene glycol diethyl ether; ketones, such
as aﬁ one, butanone or nethyl isobutyl ketone;
nitrl? h as acetonitrile propionitrile or
but yr oni am des, such as N, N-di net hyl f or mam de,
N, N- di g 1 de, N-nethyl-formanilide, Nnethyl-
pyrrolidomeg o Ny | plosphoric triamde; esters,
such as net hyl g et hyl acetate, sul phoxides,
such as di net hyNs oxi de, al cohols, such as
met hanol, ethanol, n- wr ipr nol , ethyl ene glycol
nmononet hyl et her, ethylene gl ycol nonoethyl ether,
whereifi Riahg ol ase @s glefined forfhangt hyl et her, di et hyl ene gl ycol
nonoet hyl ether. Further, m xtures of diluents may be
enpl oyed. Dependi ng on the starting material s,
ii) recavesing thersccehtdined compawnt effeimulafl) esfreenbaser or@acicdiadditéon salt form
constaining water nay be suitable. It is also possible
to use a starting material as diluent sinultaneously.
iii) optiepalReseparaling terpterexisanears by knben weethasts, sigt biiral &IPLC
I ely wide range. In general, the processes are
chromaf% ?élde\d{ out at tenperatures between 00C and 1500C,
preferably bet ween 100C and 120 C. Deprotonation
c e v i e
startngEhAR 3 RibriCor Ay B oBlebb A BRI Foler e
t enper at ures bet ween -1500C and +500C, preferabl y
The fog%pi\ﬁgggnsnd rgﬁ;on n ppg\ffo t?1e m%u%gr % g@ﬁrfset%p%gggcn %8 é ove
al so p035|ble to carry out t he processes accordlng to
a) One grnnew?%lvfg {o%nLe%urggg% fcg %ﬁa di%ngfﬂyg@ét Ssuor emercapl;]to may

need tcrhbeurotatted an megawanQMa}ermimb)ogmtbctmg gp:mpsxThrmpmtqctmg groups
e tQatHse

ermplofS ey p a4 b Sar I BREEFors dpd Sngbl ol s o GiSups
concerhhé agaiastt urmanted sproedaryl rgactians,i sudh astacylatienss etheabitations,
esterifi ?ﬁtlon%n xn?%}lokg%tg{oﬁiszsr,‘ i%Ed %&w@a‘r rg?eq%ysr'ﬁ) qr ? 8 Oc'hlg{('a%i%gtig ij protecting
groupsrtbqtﬂweyehbntiehqaaselmsr reatlity, i.a. withwdoe undesired sesonda)y iaéickansgto
ooy bS SPEINT ES, AR Bkt B K. o rampie
under cdotdalone dnahgo&mto@ysloﬂxglaauwndmoas cardihatctbey arekmatyanesent in the
end-prgét?c?s? df%rees?)eéigrist khg\ﬁs, or can easily establish, which protecting groups are
suitable with the reactions mentioned hereinabove and hereinafter. The protection of such

functional groups by such protecting groups, the protecting groups themselves, and their
removal reactions are described for example in standard reference works, such as J. F. W.
McOmie, "Protective Groups in Organic Chemistry", Plenum Press, London and New York
1973, in T. W. Greene, "Protective Groups in Organic Synthesis", Wiley, New York 1981, in
"The Peptides"; Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London and
New York 1981, in "Methoden der organischen Chemie" (Methods of organic chemistry),
Houben Weyl, 4th edition, Volume 15/I, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jakubke
and H. Jescheit, "Aminoséauren, Peptide, Proteine” (Amino acids, peptides, proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel 1982, and in Jochen Lehmann, "Chemie der
Kohlenhydrate: Monosaccharide und Derivate" (Chemistry of carbohydrates: monosaccharides

and derivatives), Georg Thieme Verlag, Stuttgart 1974.
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Preparati on Exanpl es). The conpounds of the invention,
exhi bit val uabl e pharmacol ogi cal properties when
Wa e®Ure4rn vitro and in ani malgs, and are ther ePOI/BP2006/012022

useful as pharmaceuticals. Thus, the conmpound of the
invention are found to be cholinergic |ligands of the

NAChR. I n addition preferred conpound of the invention
show sel ective a7-nAChR activity. The conpounds of the

b) Aci® a@&ﬁm sau:e,\m@,t b® Pratiired fromahé fredlbasedin Khowh dnérmeb &and vuce-versa

Alternﬂtgg& g{urt'elt ﬁlgrtlpgom %r‘éﬁs c%tgg gonl %élfst?ble aCId a%%:htlon salts for use in

accordngé Wﬁﬁ%@gie%éht uﬁwftﬂoh @fcludeapetHnthl®thet KiRirddhydidel on
are anticipated to be useful for the treatnent of

di seases or conditions as diverse as CNS rel at ed
c) Sten@b%@ﬁr‘éﬂ§ mikthres! 8lgahfirtufbsoe G%@ﬁaredihé:r@ asdrshed @ép%frﬁ@d 'irﬂo their corres-

nfl ammati on, pain and w t hdr awal npt ons caused %q@
p°"d"'§ris%ﬂ3%f§é" BIMANIERKBRVN PEKS] B peans ﬁ %‘@8?'@5596?"3&9@.6?% Dia-

stereofrRhidnfigtufed thNéxdrhpte | |béjé%p§?dié‘d ﬁ\'lo ﬁ@*'lrﬂl\){d@él %sté%&ners by
cognl tive disorders, I ear ni ng menory deficits and
mean

ragHerated §WSH|'EH@>?WPT%“Q§P@QB@@ splxept a/ igtFbtioprand amitar pro-

cedurd¥. h’ﬁls%@%‘ﬂaﬁlbﬂ fndytRied blﬁ?@%ltﬁé’l‘ ak R 18V 18F b ¥tdrivg a.ompound orina
amestic MCl, age associ ated nenory qﬁngal r ment

compoyind hfaranladdisett Enam'e%@aa@ﬁse%p@ryt thequgh the iqrmplion of dia-
stereo@FiK A0 for exaRipREB\? Salt foHRbidANiENas esbntiBARe-pu-chiral acid, or by

prioni c neurodegenerative disorders such as

meanseyfchifomatparaphy. der enasenis by At Ocuping ghromaiegraphic isglsteptes with chiral
hgandé AEMHHGLI eocffllcé r@ @?arﬂrﬁb%ﬁ%fé‘?r%ls%an Riseg§si on and

depressi ve manl a, mani ¢ depressi on,
schi zophreni a, the cognltlve deficits in

d) Suntﬁﬁlg'dﬁ&’é}m 3 car QB%%? ﬁ'levﬁoo‘%Q n@é&cﬁbé’oear‘é' e%BéE*Sﬁyslneﬁ%Fﬂa?uc solvents.

di sorders, eatlng di sorders, narcol epsy, noci cepti1 o

These meigedisvpamtioular, inhatie aieyaiaor aromaticdortiogaiit ha}@enated_
hydrocgbb%EE n&fch%sftfr %&%B@ BQnﬁ&? be J:l'—friesmlué#?éskﬁ & chlofStstingéne,

%%nl nesi a, epil ; “and convul sive di sor ers
dichlorpbenzene anmr@!q%n stheeslpxan%@yd@h@(anpr@ﬁ@pmetmpblorofonn carbon

tetrachﬁﬁ@d&qgﬁegﬁér@as &Eﬁ\gﬁ&ﬂéi Bh@ ropiA! gmaoxlaﬂé e{réﬂﬁfl%furan or

p ase syn rone, nic fatl ue s ronme an
ethyler glygob dimsty! eé‘mmo gitwlese alvee! dipthgatherhketages @ugls as apetone

butanoBQ lor Fleghyl rs%B&t?PI@t s éﬂﬂ@g ngcﬂ%s‘ycﬁﬁhﬂﬁézrop?&mﬁlﬁ butyronitrile;

yrotOXICOSIS ronocyt ona ypert nsi on
amldesfansvﬁy@mhhh&glna@hwg!rmaa\sdeaﬁgmvvanﬁét*a@eta@ldehylpreettth@smamhde N-
methyl?ﬂﬁﬁ?&dﬁé%r%?&Héﬁﬁllpﬂas@&% S s fgdtc):ﬁ sty thﬁtdcta{ate or ethyl
urther npoun I nvent'on e use
acetate, gulphpxidesrareh as dimathy swiphexide, oﬁlmp@eslscr(wmgtr@nolaethanol n-or i-

propanbBethyené Yol Adhomati etfEr, LR GlycBl mondhylcther, diethyelene
glycol monomethyl ether, diethylene glycol monoethyl ether. Further, mixtures of diluents may
be employed. Depending on the starting materials, reaction conditions and auxiliaries, water or
diluents constaining water may be suitable. It is also possible to use a starting material as

diluent simultaneously.

e) Reaction temperatures can be varied within a relatively wide range. In general, the
processes are carried out at temperatures between 0°C and 150°C, preferably between 10°C
and 120°C. Deprotonation reactions can be varied within a relatively wide range. In general, the
processes are carried out at temperatures between -150°C and +50°C, preferably between -
75°C and 0°C.
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| mmunol ogy 2005, 6, 844; Saeed et al., JEM 2005, 7,
1113), disorders or conditions including inflammtory

W@ RG0M/06H43Dr der s, rheumatoid arghritis, post-opRCEHEP20€6/012022
ileus, Crohn's diesease, inflamuatory bowel disease,
ulcerative colitis, sepsis, fibronyalgia, pancreatitis
and di arrhoea. npound of the invention may further

) Theggagiions are senerallyecarrieshPuaindenttmasPRRIICRIBFSUWS HiRwmer, it is also

possilSié HSestnyut tties Hio@é.*;de@%c@f;rd‘ﬂ@flo #SLinPéntdddingbt ¥1Bvated or reduced
substances, |1 ke heroin, cocai ne, tobacco, nicotine,

Pressyg;i o‘f‘&e”eﬁéﬁ%@@?éii)ebp?fe%"daw&adi cohol . Finally,
compound of the |nvent|on may be useful for the
treatnent of pain, g. caused by m graine,
9) Staﬁg@t@a@flg@l%g%rﬂlly malﬁy%wqpﬁfpxm@tﬁly&quwlﬁr amounts. However, it

is als@é@s@.ﬁil@kﬁ%e% Ferhtﬁéﬂqz-ﬂ'be e-'x—!?&snﬁ'oﬂe Qﬁthe%mdnéﬁts The reaction is
nf | ammat ory neur opat hi ¢ pain, central

Qenefé'WrQﬂ'i”%d %a@ aéh'éab'% gilvent & tﬁ? PEesepcePhd éqchom, éH’F'Hﬂﬁt g the

reactlérpm%%{e i$ BERRARMStInedR WelegLifePleniperdigic! BRS hambBesMeburs.
njury. Furthernore, degenerative ocular disorders

V\/nl ch may be treated include ocul ar di seases whi ch may

h) Woﬂllﬁget% {ﬁé r‘éécﬂd?lq'h&ﬁﬁéé ¥cdo?&h% fbethE r&ﬁo&@ﬂ%@@és@s'aﬂﬁ PRiFification of the

t1 nal s, Including ischemc retinopathies in
comp@mérﬂws Obiamefﬂ may bieseanied eutdpaccordange dp known pracedyrgs (¢f. the

PrepaPdii H@xb peMritis, agerel ated macul ar degeneration
repa '0 , ﬁ?l s dry fornms (dry AMD) and wet fornms (wet

AI\/D) di abetic retinopathy, cystoid macul ar edema

The cér%@nds 8?fh'eriﬁ\}en98ﬁ ARRBR oély%t;k\,elﬁtlée]ﬂa:c@ogbgrﬂ?% »when tested in vitro

di sease, Best | mretina
and m@@ raartﬂ|a®¢1theLef@r@rusgf%@ﬁg!éafmawt@nlaur osi s and ot her
hereditary retinal degenerations, pathologic nyopia,
reti nopathy of prematurity.and Leber's hereditary
Thus, 815t sanperind optherigvention argfourdete egthetinergigtligands efithe sACHR. In

addltld’?'l &Qfgpﬂeg%t) %@ M@ %em{lbé%mﬁgel &f@ét hR agtivity. The
hPRuATY R5 AR g

i'cotlnic- receptor agonis
compamdpoﬁﬂn@ mesant inyentioromay repagticulgy wdnsmdstq bq;agxfms(ta)pamal agonists,
' C (b) atypical
antagogﬁ{ilygg%}!ﬁo&t% mm&g%e@?@r Fet% ﬁ%ﬁpt he additive effect of
t he conmbined drugs in the treatnent of psychiatric

Due t(ﬁht‘?ﬁ? qumacoLgicggfé@jﬁl%g,l %{mep&tun ﬁl i op%‘i'bg APe \A%Htﬁcﬁ;a?goet% be useful for

T ent a
the treptefierd of disgases arsroditiensags/dierse ay IONS Eieed fiseases, PNS related

diseas‘rég,lrg;%ée?agg% géiaateggérgﬁ {r@tlgﬂ epau“ﬁn&\%lthér ﬁjoély\égg%g Qaused by an abuse
of chemicapsulstaroas.dpisgdses oa disorders related to the CNS include general anxiety
disorders, cognitive disorders, learning and memory deficits and dysfunctions, Alzheimer's
disease (AD), prodromal AD, mild cognitive impairment in the elderly (MCI), amnestic MCI, age
associated memory impairment, attention deficit and hyperactivity disorder (ADHD),
Parkinson's disease, Huntington’s disease, ALS, prionic neurodegenerative disorders such as
Creutzfeld-Jacob disease and kuru disease, Gilles de la Tourette’'s syndrome, psychosis,
depression and depressive disorders, mania, manic depression, schizophrenia, the cognitive
deficits in schizophrenia, obsessive compulsive disorders, panic disorders, eating disorders,
narcolepsy, nociception, AIDS-dementia, senile dementia, mild cognitive dysfunctions related to
age, autism, dyslexia, tardive dyskinesia, epilepsy, and convulsive disorders, post-traumatic
stress disorders, transient anoxia, pseudodementia, pre-menstrual syndrome, late luteal phase
syndrome, chronic fatigue syndrome and jet lag. Furthermore, compound of the invention may

be useful for the treatment of endocrine disorders, such as thyrotoxicosis, pheochromocytoma,
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ceutical conmposition, which conprises at |east one
ni cotinic-al pha 7 receptor agoni st and at | east one
waeonopoesads sel ected fromthe gyoup consisting oPCT/EP2006/012022
conventional antipsychotics and (b) atypical
antipsychotics, in which the active ingredients are
in each case in free formor in the formof a

resent
hvpef@ﬁapﬂéee BPERM3F Ak Welhesareina aeqtors AyRaskingsia) premature ejaculation

and efeRfIE difficLity PO FIRBGU EbMBOINE FARERVSRIIR riay bé BEefuf ifilthe treatment of
si mul taneous ggar ate or seguentl al use. The term

inflammzigry fisgrders (WpRG PRl Netie 2003 12 784 dej Joppa gbal.. Nature

Immuh&lodP2005, B] 841 Saeed ehaiz QB 200527, #119) &didordesYréBhditions including
depressi on and bi pol ar di sor ders. Preferabl

inflam skipdisordgrs, d'pg@pa[ogj ythritis ostaPeiRliYE Havs. Croht;'n 's diesease,

inflamfRAFEH BalvedisclsE ClhieSatve8dNias, %eﬁ&s Sﬁﬁ%r%%]&%eﬂér%rem& @nd diarrhoea.
preferably schi zophreni a is refractory t

Compﬁwwb?fHB? Hypniianonay fuithep he uwfukfﬁ@theéw&imgmtu ¢ W'tbafétv\f?é pymptoms
cause3|b9 R&mirdtRen of tHE ué’é%”f‘é%ﬂfch@éﬂbs%tcé@ Siké h@?dlr? %océﬁﬁe %ﬁéjcco

herein includes, but is not limted to hal operid
nicotine; apiRAReNEadiazenings Mcm Hinalip.gmpasind of ltnéermon may be

useful G tHe 'tr%@iméi‘ft”of |9a°1M Cé"cﬁt ééi:%ed By nﬂﬁgﬂehﬁéﬁbﬁérb{\}éj é‘éjﬁsphahfgm limb pain

is not limted ozari | , I1's erldone anzapin
or paiyassociapichwith Qar]@ﬁasT hedaén @may campﬁﬁqalnﬁarnmatqm oanwrﬁgathnc pain,

t
centraﬁ?ﬁﬁ ;égg?rf zg ﬁe?gﬁg U;gzﬂra %gart%l:‘) ?EOTHIPUQQ Hggfbp%'ilgl ty Sgst ‘?ﬁerapeutlc

neuralg@aﬁttcppermer MepedniuBt al i zat i on of nicotine recept ors
in various tissues. Properly isotope-|abel ed agents of
the invention exhibit valuable properties as

Furtheprnerep ggmmraige@&ular d@etderﬂgw@gl@may bej traatgchigcluge wcular diseases

which ﬁﬁ?/o‘?}@c@e&l ire Ililnvgﬁé gk C%Etlgﬁﬁk%ﬁlﬁal’ceﬁlgr?élﬁ'@gg jschemic

ectl More particu
retinopgifiies i metaheaﬂtempe mCh@mlcmmﬂc nsefophthysalhierhe ooptisrneuritis, age-

related ﬁQ&Iéf%deh@raﬂbrﬁ’WD? {Ye{gﬁl‘?% (‘?ﬁﬁ \é'nh fwbt %r\%sﬂwet AMD),

VI VO articu ventl on
dlabetlarr%tmp@tbwr ¢yptaid ma@piac adwa (GE), setingd detasr@ﬁgmt edinfiE pigmentosa,

StargaP@fslfﬁé'e%s? B Virdiitth fn%l @ fenb6h A%puhs E?rﬁfa‘iw&glra{g%[rgsm and

ectedfromt rodp consi'sting o
other hpwgrlitary) @kinal Hegengyations. aat phglqmmp@m refinoaathy tof presfiatueity, and

Lebefélﬁ&%Hhar}, og{,c héb%ﬁ’é\ﬁ for determning the | evels of

recepto ccupancy of a drug acting at the nAChR, or
di agnostic purposes for diseases resulting froman

It has t%%?éaﬂé@?bgﬁlapfhe%&%%té ncl’gtloﬂ?hqé@?v c&gkglsfgg fat @%Ef &Y hiB&tinic-alpha 7

ffectiveness of rraco
receptefiageaiskand atrie@ﬁt@oed:amp@um sﬂeqth@frambe graupecopsistieqof (a)

converltiB¥& HntiPEy RBRS S bRty pREMntiBSychBfcs IS YRAAtdrRar fle ddfive effect of
the combined drugs in the treatment of psychiatric disorders. In particular, the combinations
disclosed herein can be used to treat schizophrenia which is refractory to monotherapy

employing one of the combination partners alone.

Hence, the invention relates to a combination, such as a combined preparation or pharma-
ceutical composition, which comprises at least one nicotinic-alpha 7 receptor agonist and at
least one compound selected from the group consisting of (a) conventional antipsychotics and
(b) atypical antipsychotics, in which the active ingredients are present in each case in free form
or in the form of a pharmaceutically acceptable salt and optionally at least one pharmaceutically

acceptable carrier; for simultaneous, separate or sequential use.
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as a marker for neuroimaging. In a further aspect, the
present invention provides a conposition for |abeling
whe@inesantl peri pheral nervousqgystem struct ur eBCT/EP2006/012022
i nvol ving nAChR/'n vivo and in vitro conprising an
agent of the invention. In still a further aspect, the
resent invention provides a nethod for |abeling brain .
The (&t BRuHE FRPICREY 5 8ed PErHEIAG uF 67k Npied fagghzophrenia,

anxneﬂ?merk’l ddp@eé%iori éhd\/blyé'lar dl@brﬂ@rsCPfHPérbﬂ?Sth@%?@ﬁéthB disorder to be
tissue wt %%?nt of the invention.

The
treateﬁ@f'ﬁ'fdae S?mP'nét'%%ﬂ% 18I T BriropSEenia. mare méerfegalbarpsch'zophrema
whichaé ety ﬁﬂh@ﬁéﬂwéﬁatﬁg eMpRlyHRrorlehs trROEdHbiRAti rtners alone.

i nvention | abel ed e target structure. Said further
The teffe ﬁowe?yntfﬁféa'@m'esdfeﬁﬂoaya%%eé’r Rareg ingledesabyds net linvitad tp daloperidol,

fluphenaking, tAREkdreCdhdeilipe At t omogr aphy (PET) or Sl ngl e
phot oneni ssj on conput ed t omogr aphy ( SPECT)

The t‘?i@v abeical ?VBKHIS)‘@OGE? AStYsgA héfe"P 5‘6‘“58%@4/@ ﬁ%(ﬂmﬁ?ﬁ’ 6?1@'023"'

nsperi’dBné’Qﬂédz‘éHinérquétlaﬁln@gﬁﬁﬁa&d@ﬁe bhE afipi¥@Bbi on are a7
ni cotinic acetylcholine receptor (nAChR a7) agoni sts.

In functional assays, the agents of the invention

In andﬁhé@sﬁé’cthhg Qoﬁfpﬁbﬁw Bﬂ’th@‘inv‘éhf?od"%e@%s ‘?ﬁag?n@@ff@aéé?\t%/ B%d/or PET

lowm ng tests: a) A functional assay for affinhit
hgandt5 r@grfAth iggntifigatioaranddecaization; of icatineytecgptons DWOB%USFSUGS

PropeHil E%toﬁaﬂ?&éfec?é&rf@ 8f the lrt\}%ﬁtlé}ﬁg}‘ﬁfplwaluab@ F\})I%%EMISS Gistopathological

I's reconbi nantly expressing t
'abe"%ét‘r’ imagingagesits ?W/Ph@o@ﬁﬂ@fs merainaster Fnarkrrsdgontkiel selective

labellrlzg;I ﬁgkzesnfg?gh' MS%&%& toﬁ%\ IQ ht8 o?‘th'%qméii\'nf)h 3&: u?]eful as markers for

labelingthe pipha h nARBRI reeepters in eiFeNDE N Uyo fhn pewpnlgr tdegporad ekthe invention
which %F@prﬁﬁ@ﬂlﬁ@@l@p%ﬁﬂaﬂggd e Qge%(}%@ FrEaldl'nHFﬁ?Fso 'Hi2h @EPIQmQF ers are

| uorescent cal ci um sensit int resence
labeleQ Wi eRE (oF Bl96R Bt q@%&om%g@@mcgnmtm ofn @H%tﬂe‘aoa‘t F.
370C in a humdified atnosphere (5 % CO2/95 %air) for
1 h. Plates were flicked to renove excess of Fl uo-4,
The agepéneldhe igveatioq amg thergiose psaftle fas instarice, fopHatermining the fevels of

receptNatgcuﬂa df*g dr§g %ctl I?e RACP@% tlé\b@‘%?% 2 r 8i5ﬁases

| ucose
result"lg)tﬁow a"dmbPBBC‘t eh@)afwnmgn ahnAgRi Qa'tdsfov\menlt@rmgrtbp effactiveness of

pharm3&inéapebdt sih difedsBS Presence of

In accordance with the above, the present invention provides an agent of the invention for use

as a marker for neuroimaging.

In a further aspect, the present invention provides a composition for labeling brain and
peripheral nervous system structures involving nAChRin vivo and in vitro comprising an agent

of the invention.

In still a further aspect, the present invention provides a method for labeling brain and
peripheral nervous system structures involving nAChRin vitro or in vivo, which comprises

contacting brain tissue with an agent of the invention.

The method of the invention may comprise a further step aimed at determining whether the
agent of the invention labeled the target structure. Said further step may be effected by
observing the target structure using positron emission tomography (PET) or single photon
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t he antagoni st |asted between 3 and 5 mi nutes. Plates
were then placed into an i magi ng pl ate reader and
wo bawanesscence signal recordedd,ln this assay, PONpP2N6012022
of the invention exhibit pE val ues of about 5 to
about 9. Partial and potent agonists in this test are
preferred. b) To assess_the antagoni st activity of the
emrssmm@mm@%qontqséamwféﬁﬁpa’h Q5 2Ny evier algying delestion efaediractive
,ad,at@ﬂgz a simlar functional assay is carried out using
human epithelial cell line stably expressing the
hurmn a4b2 subtype (M chel nore et al.
e I &8 o776
i parl Y e SR TR el 40 o7 PR R oy RPec 308 aach
agonistavent i on show sel ectivity for the nAChR a7 subtype.
c) To assess the antagonist activity of the conpound
of the invention on the "ganglionic subtype" (a3b4),
In funttiveahassey = the/ pgerd$ ohthedvention displaphigh ffmitylat trgdpA@GIRI o7 as shown
in th gogle 5- H'I'%S_receptor, simlar functional tests as just
in the 8‘8’["1968 under a) are carried out wiwth a human
epi thel i al ceII l'ine stably expressing the human

a) A gl "g?'ﬁ% DitBea fe BRCHE 4 .gézg&%%ﬁfno iR at pituitary cell line stably
expredsifghb m@h@araﬂ rielly,| GRS caRGRBEHBIHSAY e%)%s%ﬁ'@' tRE nARAR a7 were
murine 5-HI3 receptor (M chel nore et "al

seedefl{@riyRTiosid tesa@pamgntomblapk 9pwel piatest and ingehafedals37°C in a
humldﬁigé atﬁ@é?ﬁ@k&%%ﬁ%%?ﬁs o §F)| én tﬁé b4y & tﬁé eRerfdrt YhddurR Was

t
removed by iciinadae aias 206l rEREces Wi 1P HLgrowh medUELsAIBNG A1
ﬂuoreéQ:Eﬁ‘ﬂC &ﬂél@rq sbﬂsnwé%y@ﬂ%e Bfes@h@@oisé"gml\ﬁ%ré‘b%ﬂéaa XS@?Ha') nﬁhe cells

deficit DB 2-m'ce) describ eonard

were IS IRPERS A1 BTG it B0VMEliod Amosaree $% Cg88p aeker 1 . Plates were
flicked®8 TR R st BEFILDME WakRdY fvﬁ&u\ﬁﬁ\ ﬁéﬁ&'—tﬁdffé?ég sa?tesr&ﬁf%ﬁ{ (in mM: NaCl

at _concentrations of about 10 to about

130, K%h@ gﬁ%’@@n‘ﬂgﬁﬂt P18eNaHRP« ¢-8rolyaege B8, Heramr20; 9H|7n‘b ﬂ‘i_ﬁﬁ)@nd refilled
with 16 E:I%?HB@"‘cdrﬁaﬁn? %%Fagl%ls%t\kﬁéﬁ épﬂﬁorﬁrf&z rT‘Pl@QﬁEu‘Ba( mRQhQ?resence of

Neur opsychi a % Neur osci 13, 32
the anﬁgﬁyﬁya{;tﬁg and;2 minutes.SHates wigre thﬁg p!qggﬁ into an imaging plate

reader(a?nd%%&endens@ml ?eéo?c?éd’d leﬁlsra%fsa?'lég];np‘agﬁﬁ b¥ hednviitibn exhibit

contai ning 5 hol es. appears in one
PECso yalughaigbouha te aboyhds Paﬂ@hmgotwttagoalstﬁdg dhip tasd argpreferred.

the correct hole within 5 sec. in order to receive a

food pellet reward, delivered to a feeder in the
b) To %ﬁwsﬁh? @ntagonist agfiviy ahire sompeund ﬁﬂ/@ﬁvn@ntlmgm theshurazmngeuronal

NAChR &&52) aNGHhiTE TR HioRANRRSY ReaRid LSt Sisihg o KlimaiPS)ifelial cell line stably
expressing the human a4p2 subtype (Michelmore et al., Naunyn-Schmiedeberg’s Arch.
Pharmacol. (2002) 366, 235) In this assay, the preferred compounds of the invention show

selectivity for the nAChR o7 subtype.

c) To assess the antagonist activity of the compound of the invention on the “ganglionic
subtype” (a3p4), the muscle type of nicotinic receptor (a131y8) and the 5-HT; receptor, similar
functional tests as just described under a) are carried out with a human epithelial celi line stably
expressing the human ganglionic subtype, a cell line endogenously expressing the human
muscle type of nicotinic receptors or a cell line endogenously expressing the murine 5-HT,
receptor (Michelmore et al., Naunyn-Schmiedeberg’s Arch. Pharmacol. (2002) 366, 235.
Compounds which display little or no activity on the a3B4 nAChR, the muscle subtype of

nicotinic receptor as well as the 5-HT, receptor are especially preferred.
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recognition test in mce and rats (Ennaceur and

Del acour, Behav. Brain Res. (1988) 31, 47-59). The
weenwpoesads of the invention aregstherefore usef upCt/BpP200ée12022

prevention and treatnent (i nc?udl ng mtigation and

prevention) of various disorders, especially those

nmenti oned above. The useful ness of NnAChR a7 agoni sts

i n neurodegeneration is docunented in the literature,

In the $ndhel bﬂn?éé%ﬁoﬁfngasjenso& gaﬁh@ﬁef éi"(@@l‘\lzz%r'i_he) %@3&&@%@ S. Leonard et

For he "t r eat ment above and ot her

al.in &Wgw Bv'r?élna?ﬁpﬂ%bﬂﬁét(b‘?g&bé%@orapowdcqiﬁmlmﬁenﬂon induce
s.gn.ﬁ&aﬂﬁgbxfory ggﬁr?gdét%h);emﬁatfohsof 5%%'9% &Eaﬁﬁ% I lao @, course,

dependi ng upon, for exanple, st, the node
of adm ni stration and the nature and severlty of the

The c%?&%&?&q?gmg% rﬁﬁ% BP sﬁé\m\f‘ftj k\c%?s% Eﬁeﬁt%’n% %Y%sr% of attention for

e 1 nventl
rodentsrtfRobliasl. J. INeurapsyehiatey Cttmé\l@mﬁsmt(ZQm) 43t 326e3%gnamely the 5-choice

serial Fe%t%HM ﬁrq BN (? %Sgﬁ;'lgclﬁ' ntﬂgg%%r}hé rI]% rpt?si 'oﬁs&(/ﬁ lé%’%ﬂdn&mmg 5 holes.

ro an N Vi ermnin
Whenpdight laghaappsets in @ne g titent, dine st must raspomd]wtthe rlmlseep@ke into the

corred? h&%%h egrgé‘p?? 8the?&i l%%g'\alg ta§9+(? pél%}/? Jrg rde‘rﬁverred to Ia feeder in the

erapeutic e Sfeact Or
oppOSItﬂWaﬂl mal s are indicat ed to be obtained at dal 'y
dosages of from about 0.01 to about 30.0 ng/kg p.o. In
humans, an indicated daily dosage is in the range of
Compburaihnfdbe intvetioh may alsoshowi€dinimg/ntkayory eahanangefféatoim the social

ecoofi e 8 B0 ¥ 6 S AR ORI bl apoe 1. 4759,
day or in sustai ned rel ease form Oral dosage forms

The cc?rﬁgo n% c{?%%n&%% tFO% %thrggg@ %é%:tr(ggh% gpeli'/t nélch'\ g’qcﬁtv%%tmegh(mcludmg
mltlgamhmncbpi'ewamlm_nanf \w@gpious pisioedets, mlsaecrmwemsecmbht}oned above. The
usota SRR AR & bRl nSBoBanalEh & R BB R hefle. o
Wang abalut). 8. THéem. (278, 662626632 {2000). about 20 % to about 60

% of the active ingredient(s).Exanples for

conposi tions conprising a compound of the invention

For the thedtmeat offtiog alsovergpldether disaldets, thespropriate devaga @fig ebmpound (active
ont ai ni n a soI bl|iSi

ngre R et i soute Pk corn, unanefor &46ae. s host, the mode

of adnmmdnﬂ dn@fhefrmltqm‘a laad lse@ér}t)a?ff th@eorﬁﬁtmﬂcbeﬁ@ tefatddds well as the relative
n_t e of. fro

potencydE I plsule? pas ok U eitios ePBlavec) Far pramnle dhg amahgiet acive

agent mﬁunre&i rgay be detednined on theébasts & knbwn pHiitfo and Wiv@ technlques

cetermijied o il A eEieu{pr QEPLADeBL e SR B rLE Red PlesTha remains atan
acceptable level for a therapeutic effect. In general, satisfactory results in animals are indicated to
be obtained at daily dosages of from about 0.01 to about 30.0 mg/kg p.o. In humans, an indicated
daily dosage is in the range of from about 0.7 to about 1400 mg/day p.o., e.g. from about 50 to
200 mg (70 kg man), conveniently administered once or in divided doses up to 4 x per day or in
sustained release form. Oral dosage forms accordingly suitably comprise from about 1.75 or 2.0
to about 700 or 1400 mg of a compound of the invention admixed with an appropriate

pharmaceutically acceptable diluent or carrier therefor.

Pharmaceutical compositions contain, for example, from about 0.1 % to about 99.9 %, pre-

ferably from about 20 % to about 60 %, of the active ingredient(s).
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For use according to the invention, a conpound of the
formula | and/or a pharnmaceutically acceptable salt

W0 b@recds7sray be admi ni stered.gg.single active BOERP2006/012022
in conbination with one or nore other active agents of
the formula | and/or a pharmaceutically acceptable

salt thereaf or ecially oth ctive, a ent )
ExamBlg 135 SR POy A AIS G & CoAPURG pf s vt nhde. &ar xgple, a solid
dlsperéioa Oérdé?cilﬁaotﬂe BoILIIHE €. gD ebithiRinga sfowbtllblﬂg a?érﬁteé nd¢r§@ﬂhd@roa and a sus-
n any custona

pe“S"%"h%f $8raeat °ftaa‘¥ﬂy”él?‘§’"g 8£f9§'m"g§ or Blf' e%§°ﬁ'8§‘é‘?d %faggiprmala lin the range

of frorR Ar1EBL1e%2é.§ V0.5 R THXMPosItibm nial) ®e bofféReto b PHEA thedfange of, e.g. from
sol utions or_ suspensions, The other active agents

35‘°@r§p?&ygﬂpHﬂ5sB¥ﬁsHlS‘?HB‘?H‘éffqrons are preferably sel ected
fromthe group consisting of benzodi azepi nes,
sel ective serotonin reuptake inhibitors (SSRI s)

The comppid;af éhesiByaittigh are alpricormersiale psafulas ’?%ﬁ?ﬁ%ﬂ"@m'ca's
inhibitors (SNRIs), conventional antipsychotics,
atypi cal antipsychotics, buspirone, carbamazepine,

For US(?)&C&P‘IS‘HEe‘Bﬂ%'“Vgﬁt!%‘péﬁpmli’%moﬁhé&ﬁw'q handfer ‘S@P@f maceutically

accepﬁa%lé S tﬁerfe@f mtaP PeRidRHinSerd I REAhdIOBctive KRAES ﬁlcb)hbmatlon with one
sel ected fromtluoxetine, fuvoxam ne, sertraline,

or moleAtasicadtive agents of therarmuln lard/er 2 BhaFasavtically esgaptable salt thereof

or esp%b'l'aﬁ)ﬁ@th@r L Qe HRENRIBRAMSNIY é‘rﬁﬁlﬁ%@@sde&aﬂ? ﬂﬁ%@{réytment of the
sel ected from venl af axi ne and dul oxeti ne. term

disordersdreortipngd dgreiear fugther atber diggrders. mmy@aé@ma@nmaﬁgem §t9. orally, for
examﬂlé A the YorhPofthBIBR? gmesdblagsem ?ﬂ?gy,ldi‘rp%?&\@ﬁrglly Fo¥eexample in the

term conventlona antlp choti cs" as used ereln
form of ggctiel solutiens ersuseensians; Teeiother active geentgsmployed in such

comb.ﬁétmE%P@Fae?&ablp Qb%ie?&ef% %dgrswmgtmg lof bJ&%dta%ghes, selective

I cal antl hoti cs" as used herern rel ates
Serotomno'zawtake "\hlbélB@r , sejeclive gprotenin g pergpingehrine reuptake

.nh.b.targres:amsqoe&vm [ A {/éh%ﬂ!:s a@gogu 5& &mcpeousplrone

adm ni stered in free ormor as Its
carbamgzapiien P¥FarbRzepineg gabapentimand Qmﬁb@mrmr ket ed, e. g.
under the trademark Buspar(tn) or Bespar(tm. It can
prepared and admi ni stered, e.g., as described in US
An SS@I $L1:tpb r the| present inyentiaimis igspegiptly selectaddtpm duexeting fuvoxamine,

sertraanEepéref(e%}]n@f cnt(atl%rgﬁ‘\dd'n?ca%@élbﬁjrﬁmaﬁn BRI RLRSble ?orQhe BRABH invention

he tr emar rozac can prepared and

is espegiplly selecteddtpm werjafaxing aﬂéé’ék’P‘Qfé@ The ey bgnasiiazepines” as used
herein E’rﬂf L@é@t l')lﬂer's Mtalﬁufég)to %rohéﬂep%nﬁ %ﬂ&@?érﬂ’éﬂh 'loc{aze;sam Thebterm

& [ uoro eri di ne e
Conveaﬂmarh PB R,ﬁr}'@épt'cé @s usqdrhereip 'ﬁWa@twﬁanwém@d t@ hgloperidol,

ﬂupher\lal'iﬁjr‘ﬁer tﬁu&ﬁ(ehé QHS 'ﬂ@ﬁé‘nt&@lxﬁé {ePhn- “atybicGPAhtiBSy dMof P R 1s8H Perein

dm ni stered .
relates to clozaril, nspendone olanzapme quetiapine, ziprasidone and aripiprazol.

Buspirone can be administered in free form or as a salt, e.g. as its hydrochloride, e.g., in the
form as marketed, e.g. under the trademark Buspar™ or Bespar™. It can be prepared and
administered, e.g., as described in US 3,717,634. Fluoxetine can be administered, e.g., in the
form of its hydrochloride as marketed, e.g. under the trademark Prozac™. It can be prepared
and administered, e.g., as described in CA 2002182. Paroxetine ((3S,4R)-3-[(1,3-benzodioxol-
5-yloxy)methyl}-4-(4-fluorophenyl)piperidine) can be administered, e.g., in the form as
marketed, e.g. under the trademark Paxil™. It can be prepared and administered, e.g., as
described in US 3,912,743. Sertraline can be administered, e.g., in the form as marketed, e.g.
under the trademark Zoloft™. It can be prepared and administered, e.g., as described in US
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described in US 3,912,743. Sertraline can be
adm ni stered, e.g., in the formas marketed, e.g.
wapaenedsne trademar k Zol oft(gq%._ It can be pr eper/Br20861012022
adm ni stered, e.g., as described in US_ _ 4,536, 518.
d onazepam can be administered, e.g., in the formas
g. under the tradermrk Ant el epsin(tm.
4536[51§z%$98ﬂ4%p§m5@%a¢rﬁ|n§t@feeoe 9eingthe form ag,marksited, £9. under the

tradeiBkkRit&Epsie™J DidZzePeh éah%etdoﬁQﬁgﬁféﬂ BIZR R orm as marketed, e.g.
Desitin(tm. Lorazepamcan be adm nistered, e.g., In

undertth%trp%qrﬁqrgylmg} Resitin™gLorgzepam e3ebe admitisiened, e.g., in the form as

markel@y @ d. tumier thk tRbemaAT %Pmb@.tal@gaam &dreb& dammidiéea uﬁ ﬁéénform or as
or as a sa : as Its hydrobromde, e.g., In
a salt fe;g.rAsts hvﬂf%?@!ﬂig e g in thederm apaarketed re- wnder the trademark

Clprarﬁlﬁ'|r Eg%lfa(éﬂr‘am cBA belhARERBLC Y., tiﬁtiﬁzdﬂhﬂ'ﬁt Jﬁgtedeeg under the

formas marketed, e.g. under the tra
trademrﬂsr(aprése(f“n)lt cany b%@rﬁpﬁr@dmné@émstam 8@ 3% daserieef] in AU623144.

Venlaﬁxﬁhe caﬁ%e%‘?rﬁﬁlkt*é?éb 'erb Wﬂﬂ -as Yedtk&@baxe. geurﬁfér? thftrademark

adm ni stered . form as rrarket
Trevilgriitjdulexetine caw éﬁaﬂmmt@xﬁdl eg( timhe foxm as marketed, g nder the

ed e
oo AR 4l DDA A808 5 5 e o
13024aﬁd0ar@ﬁmﬁz<sm@¢ ean be agminisieredeg o, nrbfé\a fonm ex\megicted je.g. under the
traden%l'f( h@g%?éﬁm &eT. ég%‘topﬂ @%Qrﬁéz%%: Sfln be: E{éré ‘Zet%;’fnqhe form as

et ed, . under t mar kK gretal
market@b e un@&rrwe tr@st@"aaiﬁxaTzré@ta@“ ccathazeping i m welbkrm\m feorg the literature

I e
see gl 0 B Erbuned B9’ 87 BB pabaeniin can
be administerad..a-@., [nstbe foror aeraristes, Schuader the trederaarK Neurontin™.

Halop%?grﬂ)‘f’gér%é §@minidired é@& S)n thé q(?m’? %%mga?k% Elptﬁggllardemark

adm nil stere
Halopesidg! STABAM™. tﬂh@henadeﬁaark bmdmmmtem@t ep., m-mecfpen oflits

dlhydrsélﬁorhfé a%er ; h tdf%? dgr&%r&h%%%brﬁ%}ﬁgg(ﬁ& TﬁSTW%RS @an be
admmsteugh @rm.zlhrtb;e toam asgnatatedi sgeuredjer the tgadenmark Nayahe™nitafan be
prepaHeHS dgm¥§5§&,§’:‘*? in 9? %?1 d‘%ﬂ‘?ﬁ@gntv& fan Hé‘g% Hidl€red for instance in

I xene
the foramﬁ lhldﬁtmr@hlor@ege g.,imthetiernf as madeterhlelgatueder the drademark

Emergﬁ“‘ﬂ‘j@rr in Mbefghﬁ %‘f‘ﬁ &Lfanlgg ag? éﬁ%heSng%n %%'?ng}ﬁe ?Iﬁ,)e(eg gr Gbier the

g., escrl ['upen can be
trademﬂkrpﬁplsol@f étjca‘rdve prﬁgar@nlce gi, mstdeecrfbedrim BP 9255538. Clozaril can be

admlnlgfﬁgée/ ; t 2}’ t%Eé %?m as: ng et'eB ? %&émeﬁﬁaﬁiﬁgggﬁ?qﬁﬁtlg can be
prepargécagoas desasibgd jn Uﬁ 3|;51?€9 57é3r Rispsridanekaandet, admigistarad,es.g., in the

form ag Pr{% Jgegt’%? I%n% a}ﬁ %@b&%@é%ﬁs@@?@; Ittﬁlaﬁféﬁ)?ﬁé géjn b€ agmlnlstered eg.,
in the form as marketed, e.g. under the trademark Zyprexa™. Quetiapine can be administered,
e.g., in the form as marketed, e.g. under the trademark Seroquel™. Ziprasidone can be
administered, e.g., in the form as marketed, e.g. under the trademark Geodon™. It can be
prepared, e.g., as described in GB 281,309. Aripiprazole can be administered, e.g., in the form
as marketed, e.g. under the trademark Abilify™. It can be prepared, e.g., as described in US

5,006,528.

The structure of the active ingredients identified by code nos., generic or trade names may be
taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g. Patents International (e.g. IMS World Publications). The corresponding content

thereof is hereby incorporated by reference. Any person skilled in the art is fully enabled to
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adm nistered, e.g., in the formas marketed, e.g.
under the trademark Leponex(tm. It can be prepared,
wWe2@7/06835 described in US 3,580, 573. Ri speri doPET/ERI00&@12022
adm nistered, e.g., in the formas marketed, e.gqg.
under the trademark Risperdal (tm). O anzapine can be
n the formas marketed, e.

m ni stere

|dent|f¥|ﬂﬁa ctiye, grg(edéeigﬁgpq tﬁ?ﬁfj an érces[e)refe@'é:teealﬂqewésec%ne to manufacture
and te8tAk PhaintdcRdtic? irllicatibRs hieprk éme@%h StahdRteskt nfoddls, both in vitro and

. under the trademark Seroquel (tm. Ziprasidone can be
invivoadpi ni stered, e.g., in the formas marketed, e.g.

under the trademark Geodon(tm. It can be prepared,
as described in GB 281, 309. Aripiprazole can be
In the g@ﬁﬁ qf,asqqutgraatrog (j‘re phaﬁngwtrpgmgsrﬁarpq(& éaparétegadmrmstratron of
the co%ﬂﬁfroﬁ partidra dRAMBF thob® 'fér'atd)%{rﬁrgﬁatrohtm adRedoMbRRASGE .. a single
, as described in US 5,6 006,528. The structure of

galenrq;ql, éorggpmy%n gqr@;pr@mge@ftlgaetm%)mbrgatrqu%@és gsording to the inventtion

can b@ﬁ'@ re8 rrpé ﬂéﬁ@?kmﬁeﬂﬁyarﬁearé MR8 sfurté’tﬂbtf&%rﬁé‘ftaH%hch as oral or
ion of the standard conpendi um "The Merck | ndex"

rectal, @pdp@fﬁﬂtejglt qp@agrggatr@ t9. masgmals: includingran.icomirising. aytherapeutically
effectr\rel\@nmt'o@ aﬂégét' &@tﬂr%ﬁﬁﬁcola_digalﬁ%ﬁﬁ\%s&ﬁﬁﬂh%n%ﬂn%ﬂElone orin

hereof is hereby I ncorporated by reference.
Comb"ﬂﬁ!'rog ovithqage| ar sepre phamaaggutically acegntgble gamiess eﬁ@?@@'h’tﬁul't?b'e for

enterat %Mtér‘é@abﬂr%ﬁéﬁ oMeh tﬂ@ dombmafish 8&154?@ %ﬁrpfoeyfe@ I#r&'afplied in the

Kew se enabl ed to nanufacture and test
form ag markeiedas Plale druas, dhar dsagnsad mqsisé?ftaﬂew"rstrat@naqaaéal@ place in

accordaféd wiiR #l iRforRGfidh prdvidbd bR tRPadkBt LN of tHe FeESe&%?né’rf(eted drug

a conbi nation, the pharnmaceutical conpositions
in ordes ¢peastlt & the weneficial effeetrdeserihadehareinuif Aot 'P@’r‘i'%&ﬂthﬁéﬁ"% otherwise.

and/ or those for adm ni stratron in a fixed

conbi nation, i.e. a single gal enical conposition
Pharme@@m'palsnrﬁ@ararons(éarsthetqm N therapyrfopanteral os parenteral admini-
stratioR GO f e Egmbfe {Hi8e 'rmﬂrﬁpﬁééag  B&errie a‘?q:?éfed%blets tablets,
manner known per se and ose suita

capsules pesUpPOsitalien, ersfuréfr%rmom arne@rﬂ'ars If ratdnqiented ptheawise, these are
prepar@ﬂm J‘h%hﬁé’rtrén%nt& %Wé%mblgﬁk% g ve?rﬂgrpé'l infikiRg, Granulating,

erapeutlca Iy e ctlve anou at east one
sugar-enadingedissobbnger lygphiizingwsoesssps. twil be apareciated thad the wnit content of
2 comiiGATAIE! ot B ARagiui e BRARFRULIAL] ood ot eor
constitgie arﬂaﬁf@ﬁt“@r%mowﬁ psrrrceélner aecesyw effeptivecameint gan gystead with a single

dosagd @it 5168 Ee eé;?ehea B¢ aarn%.ﬁém.bh &faitWo b g@agagé Jrg ket ed

as single drugs, their dosage and no
adm ni stration can take place in accordance with the

In paan‘gégegtﬁ%H\?g&r@? eé off vé’ thohﬁt HASKR bf thedtohitiindtibn PaRners may be
administered simultaneously or sequentrally and in any order, and the components may be

administered separately (e.g. sequentially after fixed or variable periods of time), or as a fixed
combination. For example, the method of treatment (including mitigation) of a disorder
according to the invention may comprise (i) administration of the combination partner (a) (a
compound of the present invention) in free or pharmaceutically acceptable salt form and (ii)
administration of a combination partner (b) (e.g. a different compound of the present inventtion
or an active ingredient of a different formula) in free or pharmaceutically acceptable salt form,
simultaneously or sequentially in any order, in jointly therapeutically effective amounts,
preferably in synergistically effective amounts, e.g. in daily dosages corresponding to the
amounts described herein. The individual combination partners can be administered separately

at different times during the course of therapy or concurrently in divided or single combination
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in order to result in the beneficial effect described

herein, if not nmentioned herein otherw se.
web@resaeut i cal preparations_{pr the conbi nat i BET/EP2006/012022

therapy for enteral or parenteral admi ni stration are,

for exanple, those in unit dosage forms, such as

sugar-coated tablets, tablets, capsules or

forms s‘ﬂﬁ%ﬁ'ﬂ?’@r l'@sterr%raqtrwpls;?éﬁnﬁn?léo SRpyopasses the yss of a pro-drug of a

comblhélﬂincgﬁrﬁér abeswWegn vIvBQcS ﬂ'lea(fcﬁnlﬁﬁéﬁéﬁ RAnENadista) 'Tﬁé instant
nmeans of conventi onal

known per se, for exa
inventign,is H@ref@r,&ctﬁ lﬂed{qdﬁbstozgﬁqﬁigm%@&pg@ sugh sagings psiguitaneous and/ or
auernétmgnréakmém%dnﬁ@ tmoaaministeMid lis RebPPRITBeted SctotdiRdly.
unit content of a conbination partner contained in
an |nd| vi dual dose of each dosage form need not in

The effdctité HoSJedrithe ESmBRatdH ;?é?fdeyseerﬁ%?éﬁ m%'y%?y tf(gl'anample depending

necessary effective anmount can instead with a sin

on thecpastiggiar gaMpound er prarmaseytisal eamrasitioniestriexade Hﬂedﬂoge phedministra-
tion, tl‘?ér dlg'é%gr B GGEatEA] 5r§i/or|tﬂe Qé‘\féritfb’!{ tRE disdrddr Befigrdated thiis, the do-

fecti ve danmount of each onbi nati on partners
sage rﬁﬂlwemes selarter & é¢¢@dd%ﬂcﬁwthaﬁﬂéﬁﬂ%\f 9f fagtoesdnelbging Ane tputgmef admi-

nistratloR, ﬁ\@VabB[gﬁr g aAB%hd F@napé’ﬁ'ﬂ)ﬁ’%ﬁﬂE $urﬂi’ﬂ¥n BPth@CHQtIEhlsy\eﬂh?glman clinician

separate . sSequenti a after fixed or variab
or vetesimarian of Qjﬂm[anh@yll cayy reggllyadqtemae aochprasgrbethe gffgetive amount of the

smgle%ﬁ)&h die r?ﬁﬁneg)dt coHre\Mn?% ﬂgé‘% édJﬁ?érlbq'a%st the disorder. Optimal

|ga on der 'acc I Ng to I nventi on
premswayn achigmingseorcentratinm ofitke a@tweomrgdlenuseleeﬁan%wat yields

effi cao??\gltgﬂgf; to%%%yr feRu Qé'@géqil yﬂfbag&faorpgﬁ Sa1c§ %r%téc%% |H(d|3?cglents

nmaceut | accepta orm and
availabilititntasget siteon of a conbi nation partner (b) (e.g. a
di fferent conmpound of the present inventtion or an
active ingredient of a different fornmula) in free or
In accorHanaeatnthe faregging desepreagnténvention lee piovisesul t aneousl y

(1) A ctgﬁ\grﬁgrgdé%% gﬁl;ljfrg/ﬁléé ﬁHN)r QAR therbd¥, foP 'uEé ﬂpg d,a)gnostlc or therapeutic

€ ect I ve anounts,
treatmentroé agmgnnngkapsgqully adumas; mgaﬂy;for gsegas am alphiptAreceptor agonist, for

examp%jofé?lgé;e;m G {r P\%H rﬂ:ﬂ:d%r@ rHﬂg Uﬂ'ltﬁl cﬁl\%ﬁ.ﬁréﬁ&g gisgf'ad'e?él, réspecially of

V|du nat 1-on ers-'can
any ongdrimere othe @aetlewar @uso;rﬂgrsaet @nhﬁ‘@r@mhefqre 1apd hgrainafigrt he
r 0]

(2)A pﬁgﬁ“a%ﬁgﬁagéﬁé%@%n%Brrrftbﬂgﬁ%rcgﬁfpltoﬁ%d {J‘f etﬁ!ran Ydrﬁ'l%% I {ancﬁ'brnngﬁarma
ceuticallp dedeptablecsditihereat, 9o activedngredisetdogetbernyith aphamareutigaligacceptable
d:luent%fr n%ngpnbl nation partner that convert in vivo to the

nati on partner as such. The instant invention is
(2)A nrhanmtl@el compesitiander e dwatragntenbreventien of a disorglar in the treatment of

which %ﬁ%-?ﬁ%ce?‘or%hméll Bﬁﬁﬁg&'ﬁ rc%‘g |s(?r'ivoﬁ)e5 ShaRt ln'%u&l’( Slgfag? '?Eceptor

erm a be interp
activityag inueleéch gbpecialip@ny phe ot mv@ @félsagleorderam@ntmn@ herginbefere or

herein%?,tc%ﬁ{pﬁsiﬁggl %@uﬂ@)‘f t\’lé"fyrmufaolf aﬁd?@r'@bﬁarq\%eg&%ﬁWacceptable salt
thereof, and a pharmaceutically acceptable diluent or carrier.

(3) A method for the treatment of a disorder, especially any one or more of the particular disorders
set forth hereinbefore, in a subject in need of such treatment, comprising administering a
pharmaceutically effective amount of a compound of the formula |, or a pharmaceutically
acceptable salt thereof.

(3") A method for treating or preventing a disorder in the treatment of which alpha-7 receptor
activation plays a role or is involved and/or in which alpha-7 receptor activity is involved, com-
prising administering to a mammal in need thereof a therapeutically effective amount of a com-

pound of the formula |, and/or a pharmaceutically acceptable salt thereof.



10

15

20

25

30

35

on the particul ar conpound or pharnmaceuti cal
conposi tion enpl oyed, the node of adm nistra tion, the
wale@onesars bei ng treated, and/gg_the severity oOPCT/EE2006/012022
di sorder being treated. Thus, the do sage reginen is
sel ected in accordance with a variety of factors
i ncl udi ng the Jz;\qu e _of adm njstration, netaboli

(4) The wfge oha coRaIndRidheigrarial. ndiea FEJ}?"BPC%Wéa'BaﬁCP%W?b'eAa“ thereof, for

the méifSdtGreddt a rﬁédleérﬁélﬁf’foﬁﬂhe\ﬁ%taﬁﬁérﬂ%rr'p?eﬂ/eﬁflorpéidé BRENseSdficohdition in the
can readi Ig determ ne and Erescrl be the effective

treatmeptRfhiciralhas’ £¢Ge0108 agivation Piayy R £ip thsé“‘foé"&dlﬁné@' {rpwhich alpha-7

recepth @dtﬁiN is inVolvied 2dspeciMUSHeESr dre dF tHRYisdrékés MeTRbSE above.
preci sion in achieving concentration of the

) A Eippg s dRBReELARAE SOMATRING 0 minigfiation 8- geRtamtantly or in se-

quencB éf é:meiép%ﬁ&mgbff&&wec‘drﬁwﬁ Bflst bBRa ¥ Jg%tsrﬂ”sﬂmeaéﬁ%m and/or a
the kinetics of the active ingredients availability

pharrnaseqtﬁia@eiiccgpta@ée saltthareeh rand rceecand rRhammacesticaly pplive ¢ampound
and/oer Slﬁmacétﬁﬂé%ﬂ} b&!ép@étﬁé’sélf Mééﬁ%ad éécoﬁu eﬁm&%@snytaeﬁve

formula I, and/or a sal t her eof use I n

compeung gneisr isalt merwféaem@étﬁpﬁelatlx @av%ﬁtth%freameahﬁfaany one or more of the
disord&3R&Ffofth 'h)ére‘?ndé%?@'&r h&%ﬁ’%ﬁéﬁ' ly for use as an al pha-7

receptor agonist, for example for use in the treatnment
(6) A qombdnatian sgmerising artheyiapewticaliv gffeative emowpt of an ajpharéragonist of the
formul§$ Rfng ggEl%aﬁﬁaéﬂﬂcﬂV%c pténfgéf al0theleBE 4 @ratée‘éHh@Eharnzac)eutlcally

di'sorders set forth herei ore and herel naf
active sompavnithandien @ phargweputically seceptaie salt thgreef.c@ithernend pharma-
ceutlcélgeacf %%e?dnda@s I’?Hacigslrp\c/aglawgﬁ g%? gﬁ%’ftdtsg ?e{hﬁ ér%%ﬁé}ﬁ BPL&y one or more
OftheB@fﬂ‘?%@#ﬁﬂﬁ’&f&ﬁet}foﬁ%b@fﬁt%f@d| | uent or carrier. (2 ) A

phar maceuti cal conposition for the treatnment or

prevention of a disorder in the treatnent of which
The Exgmies which dellswogerge to ilugtiabmthel i@wtign wiheutdimiting the scope thereof.
The foIlJWH#XS e@u@%r%rarbrqs%' ch al pha-7 receptor activity is

I NVO especi ally any one or nore of the disorders
ACOEtrrenteiﬂMéleth@r ei nbefore or hereinafter, conprising a
aq. compusgd,of the formula I, and/or a pharnmaceutically
acceptable salt thereof, and a pharmaceutically
EtOH accethaniel e dil uent or carrier. (3) A method for the

tre rder, especially any one or nore of
FC th eq'tggﬁteﬁrggfat@grgﬂf@grders set forth hereinbefore, in a

subjhégttvdcyumeed of such treatnent, conprising
MeoHadmyishieri ng a pharmaceutically effective anount of a

conpound of the fornmula I, or a pharmaceutically
m.p. melting point

MTBE methyl tert-butyl ether
NHMDS  sodium hexamethyl disilazane

rt room temperature
soln. solution
THF tetrahydrofuran

Temperatures are measured in degrees Celsius. Unless indicated otherwise, reactions are
carried out at room temperature. The structure of final products, intermediates and starting
materials is confirmed by standard analytical methods, e.g. microanalysis and spectroscopic

characteristics (e.g. MS, IR, NMR).
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acceptable salt thereof. (3') A nethod for treating or

preventing a disorder in the treatnent of which
Walb@haesA7s ecept or activation_ppays a role or iBCT/EP2006/012022

i nvol ved and/or in which al pha-7 receptor activity is

i nvol ved, com prising adm nistering to a manmal in

e T O T T CAER I T S

Med. 8R&RP{18bBE3G ®8B. t her eof . (4) The use of a conpound of
the formula I, and/or a pharnmaceutically acceptable

salt thereof, for the manufacture of a nedi canent for

Exambhﬂ 51 Sﬁ\tﬂﬁ)tﬁ%aﬁ &R, BQ[hoﬁf4 ﬂéfb @Gﬂﬁ@ol@-yl&??ﬁdﬁ&% amine

e treatnent of which receptor activation

A m'XEW %)% 2% 91 (dO& mmol) ﬁﬂ/&%'@foﬁ\?ﬂi/'@'w nl-whigkc (164 pHaaly of sodium tert-
butomﬁ@c@ﬂé Q of3d (I Y ahd 0'38Vé)bf/ %tpﬁo%qg%s%lolvﬁd‘?ﬁ‘ao%l SFHr§ toluene and

di sorders nenti oned above. as

t he
treate%\ﬂthrﬁaaola%@vef ¢SRpE (K19 greed) at fﬁaﬁoétazatblmlowg]non 4-ylamine in 10
ml of t‘é%ﬁ@ Mk Hda¥ing o QSPCSf%r %%}E ?he Rlacfor! RSk Qt‘?ﬁféb@g? L%)j\li%e and diluted

fective anount of an al gonl st o ¢ )
with '°1°OEt ahbg &d. &hpﬁ%mwes@mte@amhy%@ lephditthe: combinedherganit phases are

washew.ma@é-‘r% Bhﬁé r%%uwe@adowﬁe N ;e:@ao ?'$09pFIHIOTHE residue is
i

pharmaceuti cal l'y 'accept abl'e sa er eo sal d secon
purifieg Hyr meciim |ng$suye @btqm@ogr@nlpb @ﬁdSlbﬂﬂjgelr with| ACQEtBAeQI/NEt, 50:45:5
& | for ] -
yieldin ?26@ éfp % F%ﬁ)s(gra gfbgcy'gfg St?q n%hgﬁ); @Broﬂioo@}gﬁégfﬂ?l) amine as a

beige h@d’dﬁanﬁt(ElS) (TG? =R9I66288 (W').on conprising a

A mickRIARRY LSS 4R SPIAGRU Bl 188 8] S TaRBLlR. oyt
aza-bieygiaf3. Bﬁ@p%-yl)éﬁ-@rqn@@y@d&pﬁ)aamuge@ﬁ mga0167 muool)\oé indole-5-boronic
acid aﬁcﬁ 297 ¢ o?féWg%%@e)%@%ﬁB%égéﬂ‘tah%nf%gsg%fg{\/cgaﬁ%l évacu;glon purged
with ans@nngft@rsmtm ¢ofy9 i rof jeluens, 1oml aEEtOH antel mit ofi2 M MNa,GO; soin. the
mlxturﬁg’ gt:%'r?]i%e‘?cg Pg‘?ﬁ@’cpfoédﬁemﬁgfnt %Ah%?lér%{}v]a% F%vagc?g Vltzeﬁ{) r EQpt §'iotage). The
reaction| mixtire g Bltarpe q\/ﬁlvbYﬂq and diluted with|Acfakti hlge ke pasepie extracted with
nco, B Bl T ghl AL 0 @URAF e 5 6% e, 50, an
evapora ndeotpsigduRyis punﬂed by medium pressure chromatography on silica gel with
AcOEt/MeOH/NEt; 50:45:5 affording a foam which after trituration with pentane yields 73 mg of
(4SR,5RS8)-(1-aza-bicyclo[3.3.1]non-4-yl)-[5-(1H-indol-5-yl)-pyridin-2-yl]-amine as beige powder.
MS (ES"): m/e = 333 (MH").

Preparative Enantiomer separation:

Column: Chiralpak AD 20 um; 5x(75x21.2 mm)

Eluent: n-hexane : CHCI; : MeOH 50:25:25 + 0.1% diethyl amine

Flow: 40 m! / min

Detector: UV 254 nm

Peak 1: 9 — 13 min; Peak 2: 17 — 30 min.

Analytical assessment

Column: Chiralpak AD 10 um; 4.6x250 mm)

Eluent: n-hexane : CHCI; : MeOH 50:25:25 + 0.1% diethyl amine

Flow: 1.5 ml/ min

Detector: UV 254 nm

Peak 1: 6.65 min = (4R,5S)-(1-aza-bicyclo[3.3.1]non-4-yl)-[5-(1H-indol-5-yI)-pyridin-2-yl}-amine;
Peak 2: 19.12 min.= (4S,5R)-(1-aza-bicyclo[3.3. 1Jnon-4-yl)-[5-(1H-indol-5-yl)-pyridin-2-yl}-amine



HV hi gh vacuum MeOH MeOH m p. nelting point MIBE
nmet hyl tert-butyl ether NHVMDS sodi um hexanet hyl
wale@riesazne rt room tenperat upg.sol n. sol uti onPdHEP2006/012022

t et rahydrofuran Tenperatures are neasured in degrees

Cel sius. Unl ess indicated otherw se, reactions are

carried out at roomtenperature. The structure of

final products, intermediates and starting materials
Exambpfe £ @Nahira&drddf Soreosisdusbsgnal ytical methods, e.g.

m croanal ysi s and spectroscopic characterlstlcs (e.q.
5000 gadt gglatin egpRyleg 4&eh comprising as active ingredient 0.05 g of one of the com-

pouno@%ﬂorﬂnu@azﬁnghmtj% %épré&%% éxdﬁluﬁég AFe I\g%plfe'ipfé' foffows:

according to Frank D. Ki
250 g of thepuhesized ggetiveringnegiest is s@susmded in 2 litres Lauroglykol® (propylene glycol
bi I o5
Iauraté @tféfc]ss@zsaﬁx ]SCaYrﬁn Fﬁ%§%%{#r])?g85réd4%r¥bgd &19 élé{htd@%fyﬁﬁgq %fljobuce a
partlclefSIZE di atbowrbtm’pym 8idr1@ g dortighsgf tHeomikturearg theh istoatiuged into soft
ba)3 and 0.38 g of
gelatlr]i &éﬁsgljgs%in eacagjs%fé Id'&{mg%ﬁrcéj of dry tol uene and
treated with a solution of 1.53 g (10.9 nmol) of
(rac.)-1-aza-bicyclo[3.3.1]non-4-ylamne in 10 m of
toluene. After heating to 95C for 60 mn the reaction
m xture is poured on ice and diluted with AcCEt. The
aq. phase is extracted with AcOEt and t he conbi ned
organi ¢ phases are washed with water and brine, dried
over powdered Na2CO3 and evaporated. The residue is
purified by nmedi um pressure chromatography on silica
gel with AcOEt/MeOH NEt 3 50:45:5 yielding 2.09 g of
(4SR,
5RS) - (1- aza- bi cycl o[ 3. 3. 1] non-4-yl ) - (5- brono-pyridin-2
-yl)-am ne as a beige powder. M5 (ES+) : mle = 296/ 298
(MH) . A mcrowave vial containing a stirring bar is
| oaded with 148 ng (0.5 mml) of (4SR 5RS)-(laza-
bi cycl o[ 3. 3. 1] non-4-yl ) - (5-brono-pyridi n-2-yl)-am ne,
98 ng (0.61 mmol ) of i ndol e-5-boronic
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acid and 29.7 ng of
tetraki s(tri phenyl phosphi ne) pal | adi um capped and

watdeoessvacuat i on purged wthoargon. After addeCT/BP2006/012022

9 mM of toluene, 1 mM of EtOH and 1 nl of 2 M Na2CO3
soln. the mxture is irradiated at 1200C for 45 mn in
a mcrowave reactor (Initiator Exp, Biotage). The

Claimggaction mixture is filtered over hyflo and dil uted

10.

with AcCEt. The aq. phase is extracted with AcOEt, the
conmbi ned organi ¢ phases are washed with water and
br Asempapndaf fgvevlafl2 SO4 and evaporated. The residue
is purified by nmediu e chromat ography on
silica gel with A i
foa nch 4§

y¥i1din-2-yl]-am ne as bei ge powder. M5 (ES+)

3 (MH) . Preparative Engnti oner separation:
Co @rm: Chiral pak AD 20 urn; 5x(75x21.2 mm El uent:
n-WeX&Re : cHCI 3 : MeOH 50:25:25 + 0. 1% di et hyl ani ne
Fl mw: repfesehts/O, i B, Det@ci or: UV 254 nm Peak 1: 9 - 13
mpy; Peak 2: .17 - 30 mn. al.ytical assessnment

G iR e Rdanendgrtion P4 ofted SR R84, i halogen, alkyl,
N- hexalkexy: alkykarSoryl, dikoxly Chb GHyl, 2ikytantind, ddiglkygamine, am ne
FI ow: %.5 g1 /[ mn thecBor: W 254 nm Peak 1: 6.65
mon _alkylcarbonylamine, alkylcarbamate

(4R, SBprelséntameluf thecloddwing gidupen- 4-yl ) - [ 5- (1H-i ndol - 5-
yl)-pyri di,@-z-yl ]-am ne; Peak 2: 19.12 nmin.=

(4S,5 -z a- bi sycl . 3. 1]gon-4-yl H5-(1H i ndol - 5-yl
)-pyridilp-2-yl]-am | e 2> Mamyf act ung” ofR\Sof t
Capsul e soft igel a1in ca eac rising

as active 1 ngredient
of formula | nmentioned in the precedi ng exanples, are
prirfreedasasr ol laddition 880fogmof t he pul veri zed acti ve
ingredient is suspended in 2 litres Lauroglykol (r)

(propyl ene gl ycol
A compound of formula () according to claim 1 wherein n represents zero.

(4SR,5RS)-(1-Aza-bicyclo[3.3. 1Jnon-4-yl)-[5-(1H-indol-5-yl)-pyridin-2-yi}-amine.
(4SR,5RS)-(1-Aza-bicyclo[3.3.1]non-4-yl)-[5-(1H-indol-5-yl)-pyrimidin-2-yl]-amine .
(4SR,5RS)-(1-Aza-bicyclo[3.3.1]non-4-yl)-[6-(1H-indol-5-yl)-pyridin-3-yl]-amine.
(4SR,5RS)-(1-Aza-bicyclo[3.3.1]Jnon-4-yl)-[5-(1H-indol-4-yl)-pyridin-2-yi]-amine.
(4SR,5RS)-(1-Aza-bicyclo[3.3. 1]Jnon-4-yl)-[5-(1H-indol-4-yl)-pyrimidin-2-yl}-amine.
(4SR,5RS)-(1-Aza-bicyclo[3.3. 1Jnon-4-yl)-[6-(1H-indol-5-yl)-pyridazin-3-yi}-amine.
(4SR,5RS)-(1-aza-bicyclo[3.3. 1Jnon-4-yl)-[5-(1H-indol-6-yl)-pyridin-2-yi]-amine.

A process for the preparation of a compound of formula (l) according to claim 1, or a

salt thereof, which comprises the step of



| aurate, Gattefosse SA. , Saint Priest, France) and

ground in a wet pulverizer to produce a particle size
Wmbooabessrs 1 to 3 mm 0.419 g portions of the nMPRI/BP®06/012022

are then introduced into soft gelatin capsules using a

capsul e-filling machi ne. d ai rrs A conmpound of formula
(Ii) wherein n represents O, 3, 4or 5, R
re %Mgcpméﬁ%ﬂféﬁfm‘ﬂ?muéach ot her hydroxyl ,

cyano, nitro, halogen, alkyl, alkoxy alkylcarbonyl,

al koxycar bonyl, al kyl am ne, d| al k I am ne,

al kyl car n?l am ne, al kyl car banmdVB)y represents one of
the followi ng groups: in free base or acid addition
salt form 2. A conmpound of formula (lI) according to
cl\ahﬁ?fem&m%fiéwtﬁw represents zero. 3.

(4SR, 5RS) - (1 a-lp cyclo[3.3.1]non-4-yl)-[5-(1H i ndol -
5-yl)- pyr'din N- am ne. 4.

5-yl)-pyNi m i pt2-yl]-am ne 5.

(4SR, 5RS) - a- bi cycl of 3. 3 1] non-4-yl)-[6-(1Hi ndol -
5-yl)-pyridin-3-yl]-am ne. (4SR, 5RS)-(
1-)&2@@‘&&%9@[ of tge fallowig- moytlss [5-(

1H i ndol - yI -pyrldln 2- yI] am ne. 7.

(4SR, 5RS)*> [3 -4- -15- (1H i ndol -
4-yl)-pyri di n]2- ylll-a ne. l

(4SR 5RS) - 4- Wy FB1H i ndol -
5-yl)-pyridazin-3-yl]- amne 9.

(4SR, 5RS) - (1-aza-bicycl o[ 3. 3. 1] non-4-yl ) -[5- (1H i ndol -
6-yl)-pyridin-2-yl]-am ne. 10. A process for the
preparation of a compound of formula (1) according to
claim1, or a salt thereof, which conprises the step
ofand Z represeats a legviag @seyroskeh a3 Cf Brohardogliate) R Y-z
(\q/FHQcMSBSH‘of%fnﬁnéﬁﬁ?ms Y represents one of the
follomng noieties

XB(OR). (1X)

wherein X represents an indolyl-moiety suitably substituted by R, (e.g 5-indolyl, 4-
indolyl, 5-1,3-dihydro-indol-2-on-yl) and R represents H or C;-C4 alkyl or both groups
RO together with the Boron atom to which they are attached form a heterocyclic ring.,

ii) recovering the so obtained compound of formula (1) in free base or acid addition salt

form

iii) optionally separating the stereoisomers by known methods, e.g. chiral HPLC

chromatography.

A process for the preparation of a compound of formula (I) according to claim 1, or a
salt thereof, which comprises the step of

i) reacting a compound of formula (X)

o)

N (X)



and Z represents a |l eaving group, such as d, Br, | or
Toslylate with a conmpound of fornmula (IX) XB(OR) 2
W body/oedaes ei n X represents an, ?ndol yl - noi ety seQT/BER10Y6/012022
substituted by Rn (e.g 5-indo 4- indolyl,
5-1, 3-di hydro-indol - 2-on-yl) and R represents H or
Q-C4 al kyl or both groups RO together with the Boron
m%mmm%n@ﬁffpﬁ@y'aéxg attached forma heterocyclic
ringg,nii) recovering the so obtained conpound of
formifa ( free base or acid addition salt form
iii) opti y separating the stereoi somers by known
nmet hods, \e. HPLC chromat ography. 11. A
process foNthep S N ﬁf a conmpound of formnula
oI a salt thereof, which
conprises the ste® eacting a corrpound of
formula (X) (XYwith a c ound of forrrula(XI) wherein
Rand n are as defined in claim®) and ii) recovering
th\%hé@lnqi?taﬁa?leé?e%Q%ﬁwmcﬁauﬁqr gega (1) in free base
or acid addition salt formiii) optionally separating
t he stereoisoners by known met hods, e.g. chiral HPLC
C hf)qg@&\/é%@ﬂ'@’so dfaindd %oﬁBWoﬁ’ﬁul& lifinfrele bibeer%%ld addltlon salt
base or pharmaceutically acceptable acid addition sal
folof for use as a pharmaceutical. 13. The conpound of
claiml1 in free base or pharmaceutically acceptable
acid addition salt form for use in the prevention,
t ridaentienglly-sapacating dhexgtetgoigomeys by khown grethesdscegt phirah HPLC

newrg,qgg,sghﬁ;hgp ive disorders. 14. A pharmaceuti cal

composi ti onprising a conpound of claim1 in free
base or
12. The compound of claim 1 in free base or pharmaceutically acceptable acid addition

salt form, for use as a pharmaceutical.

13. The compound of claim 1 in free base or pharmaceutically acceptable acid addition
salt form, for use in the prevention, treatment and/or delay of progression of psychotic

and neurodegenerative disorders.

14. A pharmaceutical composition comprising a compound of claim 1 in free base or
pharmaceutically acceptable acid addition salt form, in association with a

pharmaceutical carrier or diluent.

15. The use of a compound of claims 1 tin free base or pharmaceutically acceptable acid
addition salt form, as a pharmaceutical for the prevention, treatment and/or delay of

progression of psychotic and neurodegenerative disorders.

16. The use of a compound of claim 1 in free base or pharmaceutically acceptable acid
addition salt form, for the manufacture of a medicament for the prevention, treatment

and/or delay of progression of psychotic and neurodegenerative disorders.

17. A method for the prevention, treatment and/or delay of progression of psychotic and

neurodegenerative disorders, in a subject in need of such treatment, which comprises
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18.

18.

19.

pharmaceutically acceptable acid addition salt form
in association with a pharmaceutical carrier or

walkdonmestd7s 15. The use of a cogpound of cl ai ns BCT/EP2006/012022

free base or pharmaceutically acceptable acid addition
salt form as a pharmaceutical for the prevention,
treatment and/or del ay of progression of psychotic and
neadronistprinartashee sehied adberapeytgallyreféeative agfount efchersupryund of
Of cighft 1 fed Badd SR ECAicRIVAEBOGHLIHEH daifthCRiiarRh.©
acl Itron salt orn] e manufacture of a
medi cament for the prevention, treatnent and/or del ay
of j : ek
di é%p@gﬁﬁrﬁéﬁaalw 1ms Fﬁtsf%%%ée orﬁl}g s y@%l?%@é@?%lé%cnd addition salt
anfofror fodesaiip the ppavegtiers dieatmerit apg&oc Helay of pregression of a disease or
ne | ed of

Hﬁ%ﬁr ea.{‘\%%ﬁ hX wﬁﬂ Szoéé?%t%n Sd :Ssbsaa ol ddr?scﬁns:{ngartgg
such subj ect a therapeutlcally ef fective anount of a

TRV P af bR " 5B Pl ARG BRtprlge acid
cl @ddmoh salt férme@s bamermcquhem mld:lmjpnewainby, teeatrephtamidéor delay of

acid addition salt form r vention :
F reeiRenen aha Bpatrrpgon o aLeGR 67 HetAto S grole oris
comﬁlj,@at@@ i n which nAChR a7 activation plays a role or
is inmplicated. 18. The use of a conpound of claim1 in
free base or pharnaceutically acceptable acid addition

S aA netidfor Q‘évéhtiéhatfémﬁ‘@hltta\r@ﬂir deRY of progfyseiva Rtdisbase or condition in
treat nent and/ or del aé){ Iro gression of a disease or
RadY!

coMiE PAGNR & /\asHivation e 2k 1S IPRIGAAA, §) 2 §'dbiestineedsf such
| StrddiRbACAhRH cor%%nse‘é d@ﬁlﬁi@l@nﬁg’fo JUCR BHE & thedabBat AR Effective

and/ or del ay of progression a disease or condition in
wHRTBeHM AtPARNRRUND 2 ElRipa | 1B irep bage onPhagmaceytically acceptable acid
I Pditforls@f forl? @ subject in need of such treatnent,

whi ch conprises administering to such subject a
therapeutically effective anmount of conmpound of claim

1 in free base or pharmaceutically acceptable acid
addition salt form



