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- AM NES ASWOHOLTMERS C LI GANDS OF THE N ACHR FOR THE TREATVRERIG/(TF22
PSYCHOTI C AND NEURODEGENRATI VE DI SORDERS. The present invention

rel ates t@-pavetevbr@zadsbispslonenane @efipodls We s wrerReCeaROtsl &Y
thei r pragigciveeene th@inbs Use TS npharNBRentds crtarven o cegyheomracent i cal
conposi t inensopEeERArsTMgIsdr@Ers.S More particularly the present

i nvention provides in a first aspect, a conpound of fornmula (1) Rn
(1) whersin n r e

i ndepden &l e%g%$%§gh§etgtﬁ H@v{ﬂ %,az? bﬂ%cl%ggaﬂeﬁ%rﬁ%ﬁ&% @Op?%cr?sses TRl fheir
al koxy apraguction. tuiyse aalﬁbemmumﬁmmd talp WW&@QI Qﬁr@nqawpawmnsmg them.
al kylcar bonyl am ne, al kyl carbamate Yrepresents one of the follow ng
groups: N 15in free base or acid addition salt form The general
terms usMererpertisiiatietherrsesantinkention Pepvides s WekaRepl ﬁa(?é°wd( fifermutae)
context of this disclosure the foll ogl ng meani ngs, unless otherw se
indi cated: 20 The term"u substituted" as used herein
means that the an by substituted by one or nore,
preferably up to fee, Yéspre ﬁ/ one or two substituents. The
substituentsiare eferably selected fromthe group consisting of

am no, Cl-C4a ﬁ( am no, di (G -Caal ky)-am no, Cr Cscycl oal kyl am no,
di (C3-05) cycl oal kyl amino, N-Cl-Caal kyfIN-C3- Cscyci oal kyl ~ ani no,

hal ogen, wfeksig4al kyl , C4- 050yc| oal kyl, hydroxy, Cl-C4al koxy, C3-
25C5cycl oal kyl oxy, Cl CAal k Cl- C4a| koxy, di (Cl-C4al kyl)-am no

Cl1- C4al k'bxy,"efefﬁ?%‘éﬁ%ylr ﬁ\t C4al kyl - car banoyl ,

N, N[)fb (lﬁh @éﬂ)rkyelln%:(s maédmﬂneﬂt frofi édoh, otr}eyavmoxyd;a:ymyutrocmalsgai latiyly alkoxy
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phenoxy, Cl -all4abtbamatephenyl, phenylt h| o, phenyl - Cl C4a| kylthio, Cl-
Y represents one of the following groups:
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15  infree base or acid addition salt form.

The general terms used hereinbefore and hereinafter preferably have within the context of this
disclosure the following meanings, unless otherwise indicated:

20 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(C4-C,alky)-amino, Cs-Cscycloalkyl aming, di(Cs-Cs)eycloatkyl amino, N-C;-Cyalkyl-N-Cy-
Cscycloalkyl amino, halogen, Cy-Caalkyl, Cs-Cecycloalkyl, hydroxy, C4-C,alkoxy, Cs-

25  Cscycloalkyloxy, C4-Csalkoxy Cs-Caaltkoxy, di(Cs-Csalkyl)-amino Cy-C,alkoxy, carbamoyl, N-C,-
C.alkyl-carbamoyl, N,N-di{C;-C.alkyl)-carbamoy!, nitro, cyano, carboxy, C,-C,alkoxy carbonyl,
C;-Caalkanoyl, C4-Cialkanoyloxy, benzoyl, amidino, guanidino, ureido, mercapto, C,-Caalkylthio,
pyridyl, phenyl, phenoxy, C-Csalkoxy phenyl, phenyilthio, phenyi-C,-Caalkylthio, Cs-
Csalkylsulfonyl, phenylsulfonyl, C,-C,alkylphenyisulfonyl, C;-Csalkenyl, C,-Cyalkanoyl, Cy-

30  C,alkylene dioxy bound at adjacent C-atoms of the ring, and C+-Caalkyl, which is substituted by



at al kyl sul fonyl , phenyl sul fonyl, C1-Caal kyl phenyl sul fonyl ,

Cr at al keny| | kanoyl , Cr 30C4al kyl ene di oxy bound Ed/é ent
C-at ons of “E‘?@’%"ﬁt?s and Cl- Caal kyl, whBeh is substitutgéwﬁ ofijigpozz

2007/ 068475- 2 - PCT/ EP2006/ 012022 hal ogen, hydroxy, [err]al koxy,
nitro, cyano, carboxy, [err]al koxy carbonyl, [err]al kanoyl or

[ er r] al kdiehehOmbroxyne -C%E&y:'l{iﬁé,%_ﬁﬁd{ arbokye E1-Lhekddy @aFshyIaE £CldkaRByl or
under st ood as' aromatic resi dues ich are 5in each case unsubstituted

or substFtu@ Bo¥he substituents provi ded above, preferably in each
case unsubstituted or substituted by one or nore substituents

sel ected_from hg| agen, . r.al kyl ., which capn be unsubstituted or. .
subst 1 £ uTRHSHYS TogH "G Gran Bl oA B b grters o P Bimelt (s e nicn are
Cond?ﬁeig,eagh gasetmsabdﬁmnembl rlsuBbiitlited e e snn)stituenﬁs pro;ided above, Ipreferably in each
2, 3-di robenzol.1, 4] cl.i oxine.and/ or. t r _hete i i
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nmore 10 alkytbehictedanrize wisebstidyied oestibistituted tby ihelogern eey. trifuefopratinyd; ciCe-Caalkaxy,
9 nmenber | y, =0 one, - ki .
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Cl. 4al kyhs mbtlonBX aHdVe8ncIiitR ghény!, RAPHIRY, isbbeRdofura®yl, Rhie) | inddlyl, 1 S0-,
sec- or tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl,

n-decyl, n-undecyl, n-dodecyl, with particular preference given to
met hyl , Eidwgim ‘dhPrropreserasd straightochalpydr brateheds thait iyl gpaupt peferably

"al k ", "al | kyl " . "alk "o al b l.al k d
+ ol Be TSP ASPRIsHLsein ot bRt SR ERaR el BRI RGRME Y [rboeRle
abov e- nesttaighheichin ef brant¢Hedrchain C.abikyl] for ex@niptes ynethe/t, edipd ai- af isy-propyl, n-, iso-,
Crai al k y ] icul - "

o o8 o S} Bl FRAP et A RineBih-3BGH runtepy pEBUERE
(N, Oxywitnpspinuiar prefergadd giver 8)methipiétbylenpropd pne iserprepytl uor o, Chl or o,

Bromo or | odo, preferably represents Fluoro, Chloro or Brono and

particularly preferably represents Chloro.
20 Each'alkyl part of “alkoxy”, “alkoxyalkyl”, “alkoxycarbonyl”, “aikoxycarbonylalkyl” and

*halogenalkyl” shall have the same meaning as described in the above-mentioned definition of
“alkyl”. Alkoxy is especially C;-Cjalkoxy, in particular methoxy, ethoxy or n-propoxy.

“Hetero atoms" are atoms other than Carbon and Hydrogen, preferably Nitrogen (N), Oxygen
25  (O) or Sulfur (S).

“Halogen” répresents Fluoro, Chloro, Bromo or lodo, preferably represents Fluoro, Chloro or
Bromo and particularly preferably represents Chloro.

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

35 Compounds of formuta (1) exist in free or acid addition salt form. In this specification, uniess
otherwise indicated, language such as “compounds of formula ()" is to be understood as
embracing the compounds in any form, for example free base or acid addition salt form. Salts



30 On account of the asymmetrical carbon atom(s) present in the

conpounds (I') and their salts, the conpounds j [ n
optically g&#@é@%ﬁm or in formof nixBures of optical P@%‘F@&@i“&g.
in formof racemc mxtures. Al optical isoners and their m xtures
including the racem c mxtures are part of the present invention.

35Conpoufigh afe irlitablefol bharfracsticaluses 86t wHichagintbeastipibyedntos 8kdmpI& R the
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exanp$ e, pieterretihe i sol ation or purification of free conpounds of

formula (1) , such as picrates or perchlorates, are also included.

For therapeutic use, only pharmaceutically acceptable salts or free

conpound€ompeurdaof fopradia (Mmayeexispinl foroadfl varibus isdreert oz.gn keto-enol tautomers. In this
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| angyRgerit ehadSmixipdBoMBgs of formula (1)" is to be understood as
enbraci ng the conpounds in any form for exanple in the keto or in

the enol 10 formor any m xture of them In view of the close _
rel ati onmiidwv 6rehaBIBEe feRioNshiEbetweBH theHaGel icBmpoBRs firofrée R ahb @Reinthe
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pl ural fappmegriatetmecexpedietonpounds, salts, and the like, this is taken
to mean al so a single conmpound, salt, or the like. 20 Preferred
substituents, preferred ranges of nunerical values or preferred
ranges o¥hemgdhe pldrat form ipusesdnr campaunds, saltsrandthelike, g is taken to mean also a

correspog;pqlggo*;;glﬁgr@ﬁi 8t®efypounds are defined bel ow. These
substituents, preferred ranges of nunerical values or preferred

rangds are preferred independently, collectively or in any
combi nat praferel sEbElitRARED pRfdrtedTangds 0¥ hemeFiciPludseR pRTEMéSragsd ofkhe radicals
partlcularley Pref?rably repgresents 0. . )
present In the formula’(l) and the corresponding intermediate compounds are defined below.
These substituents, preferred ranges of numerical values or preferred ranges are preferred
independeniiy, coliectively or in any combination or sub-combination:
25

n preferably represents Q or 1,
n particularly preferably represents 0.
30 R preferébly represents hydroxyl, Cy-Cs alkyl, C,-C, alkylcarbonylamino.

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



30Rpreferably represents hydroxyl, Cl-C4 alkyl, Cl-C4

al kyl car bonyl ami no. A preferred conpound according to the invention
is (4SR, 5SRETUNVESHShi cycl o] 3. 3. 1] non-44y1) - PCT/EP2006/012022

[ 5- (1Hi ndol - 5-y1) - pyri di n-2-01-am ne having the formula shown bel ow.
WO 2007/ 068475- 4 - PCT/ EP2006/ 012022 (11) A further preferred
conpound according to the inventign is

(4SR, 5RS) - (1- aza- bi cycl op? 3 onl-y1) g(5- (1H7i ndol - 5-y1) - pyrimdin-2
-y1lFami ne having the forjmyfa shown owy I-1(111) 5 A further

. :(1H.i ndol -5-yl)-pyridin-3-y
'] - anlne haV|ng the formul a shown bel ow. rther preferred
conmpound according to the invention is
(4SR, 5RS) - (1- aza- bi cycl o[ 3. 3. 1] non4-y1) 45-
11-am ne having the fornula shown below. //
conpound according to the invention is

(4SR, SR, frihe fﬂeﬁ%ﬁ@ﬁ&n@ac&%to the invention i s (4SR, 5RS% (1-aza—b[c clof3.3.1Jnon-
4-y1) - [5(1H—|ndol ”}/I‘Im di n- 2- A- am ne avmg orrruashovvn
i

bel ow. W%GW’B@%M 2’5!5‘ B P OBhANEIDS fruiz sRovaPelRer pref erred
conpound according to the dlnyentign is
(4SR, 5R5) - (1- aza- bi cycl

0174-yl)-pyridin-2-y
(V) %furgher preferred

\

N
Ho any

5  Afurther preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-
4-y)-[6-(1H-indol-5-yl)-pyridin-3-yl]-amine having the formula shown below.

o
3
l/
N N \
N
H v

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

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

4-yD)-[5-( 1H-indol-4-yl}-pyrimidin-2-yl}-amine having the formula shown below.



4-y1)-(6-(1Hindol -5-yl1)-pyridazin-3-yl kam ne having the formul a
shown below. /7 \:NL H5 A further preferred conpound according to

t he i nvent MEh20pE0684'SR, 5R8) - ( 1- aza- bi cyckaq[ 3. 3. 1] non- PCT/EP2006/012022
4-y1) 45- (1H i ndol -6-yl)-pyridin-2-yll-am ne having the formul a shown
bel ow. A further preferred conmpound according to the

I nvention is :

(4SR, 5RS) - (1- aza- bi cycl o] 3 m 4-wl) - (5- (1FL|ndoI 5-y1)-pyridin-
3-ylyam ne having the for a shjown I \.."o 14 (1X) In a
further aspect, the preseRt}inventi S processes for the
manuf act ure of 15conpounds 200p2068475 - 6

- PCT/ EP2006/ 012022 A first process conprls steps of i)
reacting a conpound of formula (Vi)

V)
A further preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1jnon-
4-yl}-[6-(1H-indol-5-yl)-pyridazin-3-yl]-amine having the formula shown below.

N
Ho v
S  Afurther preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclo[3.3.1]non-

4-yh)-[5-(1H-indol-6-yf}-pyridin-2-yl]-amine having the formula shown below.

@R
N
N/

H (VI

A further preferred compound according to the invention is (4SR,5RS)-(1-aza-bicyclof3.3.1]non-
10 4-yl)-[5-(1H-indol-5-yl)-pyridin-3-yl]-amine having the formula shown below.

N
@/\
H/

In a further aspect, the present invention also provides processes for the manufacture of
15 compounds of formula (1).

(IX)



5R-Y-Z wherein R represents , Y represents one of the follow ng
noieties 10 and Z represents a | eaving group, such as C, Br, | or
Tosyl at e wwoa7/@84ound of formula (129-XB(OR) 2(1 X) WhRCEER2006/012022
represents an indolyl-noiety suitably substituted by 1% (e.g
5-indolyl, 4-indolyl, 5-1,3- dihydro-indol-2-on-yl) and R represents
H or Ora% al kyl or both groups RO together with the 15Boron atomto
whi ch they are attached forma heterocyclic ring., 1)

r ecover i Afyst precass cotmprisesdtie steppolind of fornula (1) in free base or
aci d addj t. i) Optionally separating the

st er eoi gk%?@g%f/éﬁinr%\%ﬁ%ngto%gg}mg)g. chiral HPLC 20 chronat ography. A
second process conprises the steps of i) reacting a conpound of
formyg a (X) \c7g0y.z2WO0 20071068475- 7 - gy EP2006/ 012022 (XI)

wherein R represents

9

. Y represents one of the following moieties

and Z represents a leaving group, such as Cl, Br, i or Tosylate

10

with a compound of formula (1X)
XB(OR)2 (IX)
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 C4-C, alkyl or both groups RO together with the
15  Boron atom to which they are attached form a heterocyclic ring.,

ii) recovering the so obtained compound of formula (I) in free base or acid addition sait form

iii) optionally separating the sterecisomers by known methods, e.g. chiral HPLC
20  chromatography.

A second process comprises the steps of
i} reacting a compound of formula (X)

0

N )

25  with a compound of formula (XI)



wherein R and n are as defined for (1), and ii) recovering the so
obt ai ned conmpound of fornmula (I) in free base or acid addition salt
form iii)WepDBe84y separating the stereoi soners by KPOUWBPZEE{AHAL
e.g. chiral HPLC chromatography. Starting materials are known or nay
be obtained by well known processes. The foll ow ng considerations
apply to the indiyidual reaction steps described above: a) One or
more functional droyr “for exanpl e carboxy, hydroxy, am no, or

mer capt o, may need protected in the starting materials by
protecting groups. 2 groups 15 enpl oyed may al ready be
present in precursors and™ d pxetfect the functional groups

concer ned agai nst unwant ed nda‘y reactions, such as acyl ations,
etherifications, esterificaftons;N oxidations, soIvonS|s and simlar
reactions. It is a characteristidc of pd&ﬂectlng groups that they |end
t hensel v\gﬁerg,ﬁqg?[{yn a,leéesdéﬁhé@m,n(, Wpgdesired secondary reactions, to
renoval , typically by solvolysis, reduction, photolysis .or also by
enzyme activity, for exanpl e 20under condi ti ons anal ogous to

physi ol ogiredvehRtHé &b esemeam;anipbaﬁd stiemull @ inRke BESSEMHcid A4dithA salt form
end- products. The specialist knows, or can easily establish, which
proté%tlng groups are suitable mnth the reactions nentioned

her ei nabigyveptiandly Bepabitaf the sterddisonidre b Ritdwimethods) @ly. thiret HPRGal gr oups
by such protecting groups, the protecting groups thensel ves, and
their ﬁﬁ?ﬁ? o8B ons are described for exanple in standard
reference works, such as J. F. W 25 McOme, "Protective Goups in
Organi c Y, 3, inT. W
G cone,  SHBp Hesrss 42 KATh BF i3 e bBRINEH kPN R Bloieck B | Vo
198110i|1"The Peptides"; Volunme 3 (editors: E. G oss and J.

Mei enhof 'ﬂgﬁﬂk NS " oden
der or gaﬂfe)sfg en emﬁg%fﬁ/ia%%g{yg ‘@P’gjé‘m C %ﬁgﬁlteln? r%%?rlbﬁgué\%ﬁé:‘v\éyl
4th edition, Volune 15/1, CGeorg Thiene Verlag, Stuttgart 1974, in

H. - D. J%W@or%ﬂﬁ@ﬂmﬁdlon}a@@%ﬁé tfor ex%m gmydﬁﬁ@t érﬁiﬁo SREr8AHS, may

(Am no aci ds ot ei ns Ver em e, Wejnheim Deerf
Beach, af§d %EQP °1§%32’ in St?ﬁ‘"s H'“Q'@fé%ﬁ £hggrotecting groups
K0h|b‘51h h)ééi‘h;ﬂés%d M eaeE EabregEnuﬁdrdngfsbtsaérﬂ h(n@i@ﬂjt%dt the iOﬁctlonaI groupls
car bohydr at es monosacchar i des an erivatives ?sg e N Ver ag,
St ut t gar 774 29! SO BA8AAE0 'E%Fé??seﬁﬁ%lib%%ﬁ 2 e"A"c"‘l gns

addi ti oresmiftazionathnietlmsoddcdgblé,ran_mstrmlar feactionb At 3sa ¢chardateristic ofprotecting
a0 1Sk o AP BL BB, £l e Bl S Ao
present remoeals typieally iy satyelysisr reduclion) rhotdiysisioy dlsodiylemeyre actiyity, for example

20 under conditions analogous to physiological conditions, and that they are not present in the

end-products. The specialist knows, 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.

25  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 Weyi, 4th edition, Volume 15/, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jakubke

30  and H. Jescheit, "Aminos&uren, Peptide, Proteine” (Amino acids, peptides, proteins), Verlag
Chemie, Weinheim, Deerfield Beach, and Basel 1982, and in Jochen Lehmann, "Chemie der
Kohlenhydréte: Monosaccharide und Derivate” (Chemistry of carbohydrates: monosaccharides
and derivatives), Georg Thieme Verlag, Stuttgart 1974.



c) Stereoisoneric mxtures, e.g. mxtures of diastereoners, can be
separated into their corresponding isoners in a manner known per se
by means oWGiNTRMI®E separati on met hodsg-Di ast er eoner i cPEI/RPAPEE20R2Yr
exanpl e may be separated into their individual diastereoners by neans
of fractionated crystallization, chromatography, solvent

di stribution, and simlar pro- 10cedures. This separation may take
place either at the |evel of a starting conpound or in a conpound of
f or mul a P) Adidegditionsalismay bemsodugpd femdeg tipebases imnewgtmanier.fapd viseversa.

of di ast gE&RRAREN Cop‘ilééllyspuré Qtrart!?‘?ééitl"ﬂﬂﬂe@alspc’z/alnﬁa’%| Jsea Oéﬁfﬁbie%ld"é&dﬁloﬁ@alts for use in
enantiomer-pure.chiral acid, or means of chronmat ography,
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| i gargls. Alternatively, optically pure starting materials can be
used. 15 Suitabl e diluents for out the above- descrjbed
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hexamet mgkaﬁamﬁ&aamw bp@daudgure%sdrﬁ@mat%aa@c@ﬁsbéraééwl acetate or
et hy] 25acetate, sul phoxides, such as di nmethyl sul phoxi de, al cohols,

such'as net hanol, ethanol, n- or i- propanol et hyl ene gl ycol
nmononet hy)lsuttithie Buueetsw} ea"reﬂrfg e tHe maaiéayﬁbeetak‘eeéspediaﬁi Agr bejaicEowems.
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30  diluent simultaneocusly.

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

35 processes are carried out at temperatures between -150°C and +50°C, preferably between -
75°C and 0°C.
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35  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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r ef r act dYiasthgerined et M efiasheioy compiratien which kemersesiat leasbenegisatinisratpha 7

al onsg. 5J&b<ptdr@gm|st0a®.a\ée %h@?@' o&rpbumwém%d fioim thRgroEEbrlREIRY 6 (a)

' ncl Udesconvenﬁlona? antrpsyclzholipcs and Eb? atyp:cal antrpsyghotucs is greater than the additive 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.

30
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 éntipsychotics, in which the active ingredients are present in each case in free form
35  orin 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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ef fected by observing the target structure using positron em ssion

E grg—? Eg% ?)d)f g'le tg\!rerlll%on atpeqRerePore useﬂ%of%l? {ngtg§§e7 ?or d]é?ermining the levels of

receptor occupancy of a drug acting at the nAChR, or diagnostic purposes for diseases
resulting from an imbalance or dysfunction of nAChR, and for monitoring the effectiveness of
pharmacotherapies of such diseases.

in accordance with the above, the present invention provides an agent of the invention for use
25  as a marker for neuroimaging.

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

30
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.

35  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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30 c) To assess the antagonist activity of the compound of the invention on the “ganglionic
subtype” (a.3p4), the muscle type of nicotinic receptor (¢131y8) and the 5-HT, receptor, similar
functional tests as just described under a) are carried out with a human epithelial cell line stably
expressing the human ganglionic subtype, a cell line endogenously expressing the human
muscle type of nicotinic receptors or a cell iine endogenously expressing the murine 5-HT,

35  receptor (Michelmore et al., Naunyn-Schmiedeberg's Arch. Pharmacol. (2002) 366, 235,
Compounds which display little or no activity on the a384 nAChR, the muscle subtype of
nicotinic receptor as well as the 5-HT; receptor are especially preferred.
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daily dosage is in the range of from about 0.7 to about 1400 mgfday p.o., e.g. from about 50 to

30 200 mg (70 kg man), conveniently administered once or in divided doses up to 4 x per day or in
sustained rerease 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.

35 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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as marketed, e.g. under the trademark TavorTm C tal opram can
adninistered in free formor as

Buspirone can be administered in free form or as a salt, e.g. as its hydrochloride, e.g., in the

30 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-
S-yloxy)methyl}-4-(4-fluorophenyl)piperidine) can be administered, e.g., in the form as

35 marketed, e.g. under the trademark Paxit™. it can be prepared and administered, e.g., as
described in US 3,812,743. 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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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
30 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
35 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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35  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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30 (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 i, or a pharmaceutically
acceptable salt thereof.

(3") A method for treating or preventing a disorder in the treatment of which alpha-7 receptor

35  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 I, andfor a pharmaceutically acceptable salt thereof.
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and/ or sal el n ecl a use’in id any
one. or nempoghd amréorliahltwecfd:emgsﬁpetielmmr Userireiha lrehionept of anlyene bnmbtearf the

(6) &y cofbpat L %é’t@ rﬁﬂ???é’ @éf&g c?h{aﬁé%ﬂ%e“t ically effective anount of an

al pha-7 agoni' s or mul a /or a pharmaceutically
accept abBeAsampinalipsy eapiprising @ tae@ée@wal!ymf@ﬁmnuné ef anjalpia-y wgonist of the

conmpounckaRad O éncﬂoﬁw&{a‘?ﬁﬁgéﬁzbélﬁ labde pRbfetdit it &of Sfldta §J&3F\@ Bﬁarnﬁ@étﬂscal‘y

second phar maceut i cal active conmpound bei ng especi al c¥/ use o
of use |?F"(?1E°“'t‘l?°é‘§€’ﬁ§ PFBP"%FH}FCSH@aW agegplable sakt t’tefﬁ?fﬁél' secgn@pharma-

di sor dergeugily h&tive féoh@b@dd"&@ﬁ@é@ecﬁﬁﬁoﬁa@@ bfsseVif tralrebPhdr® ¥ é?ro\z‘@ of Rore
i1l ustrat thetllr;gntlon tt g tlngthe scope thereof
foll ﬂ?i’rﬁﬂt isyAn disyrers spifofja afe'"bﬁ\em ethyl acetate 20 aq.aqueous
Et OHet hano! FCf | ash chr omat ogr aphy Hvhi gh vacuum MeOH MeOH
25m p. ma|l!'1teI é"x%nﬁjs%s which follow serve to illustrate the invention without limiting the scope thereof.
The following abbreviations are used :
AcOEt ethyl acetate

20 aq. aqueous
EtOH ethanol
FC flash chromatography
HV high vacuum
MeOH MeOH
25 mp. melting point

MTBE methy] tert-butyt ether
NHMDS sodium hexamethyl disilazane

1 room temperature
soln. solution
30 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
35  characteristics (e.g. MS, IR, NMR).



MIBEnmet hyl tert-butyl ether NHVDS sodi um hexanet hyl disilazane rtroom
tenperature soln.solution 30 THFtetrahydrofuran Tenperatures are
measur ed | WORIGFWBES Cel si us. Unl ess i ndiScat ed ot her wi sef CHERZEY6043022
are carried out at roomtenperature. The structure of final products,
internedi ates and starting materials is confirmed by standard

anal yti C%Smdsazaﬂangfcllgg Qr‘tgﬁﬂai Mﬁ_{ﬁhﬁe@d’ S%&gg?g%%i@ig@kﬁﬁank D. King et al., J.

35char act.er i stlcsk‘g g

- PCT/ EP2U8%/€epn 4993 @F@SSSRS) 1- aza- bi cycl 0o[3.3.1] non-4-ylanine is
pr epar ed accord| ng to Frank D. King et al., J. Med. Chem (1993) 36,
683. Ex

SRS} - (1. SEATHIE AR, SRS &marpxeycg?&aﬁtaneqﬂvp Ter6TH-ndighS ¥ispyridiy 23-2pineanm
i 22 iﬁ A mmttugeeobié Isg .gPOI0P ﬁihﬁbtpomw)br@rho@ngnpwpggw@pwr4 ), oﬂscﬂmngtem
xant phostibadh. o384 BEPHAG HRE B55iq o farflanls diseeAdAARaM g1y ind and

sol ut i ontredtedl w3 agso(uhﬁn @f m‘aslg (1.9 mmol) of {rac.)-1-aza-bicyclo[3.3.1]lnon-4-ylamine in 10

(rac.)- lmggfgglgélf% ;Alftg%ﬁea%m&]tﬂgg"&foytﬁ@mtr{]ﬁ\e rPachdn m:xn?rfe id g@ﬂg&'gn chfatnﬁ(rSliluted

heatlngt e reacti on mx ure 1's pour on 1c
di | ut ed with Ac@EOHthe Fhephage ipleakacted Wik tACRE @dd vhe h:ombtteﬂ cagahi¢ phases are
co e d
ooy Do niBBRAY PS50 e Braele Syl Y600, 206 ok dog it haue

medi um praigediby féﬁ‘#'@ﬁaﬁ"@gﬁtﬁﬁWﬁfwtggfﬁpftya%élhcwgﬁhWAbdQQWHMBEE 50:45:5
50:45: 5 yhighdi2ng o@?&? 0$Rr$)4 3 Rza-bicyclof3.3.1]non-4-yi)- (5-bromo—pyr|dm-2-yI)-am|ne as a

5RS) - (1-aza- IW%C(“‘@LS non-4-é12- Q- bromo- pyridin-2-yl)-anine as a

bei ge p “MN . A mcrowave vi al
cont ai ni mgm@o\ea\rewlalr@ntaafng 5 shmageadr 161 1bdtied AthMa 8 (g 0. 8ol off (46ASERS)-(1-

5RS 1- 1 4-v1)-(5-hb - pyridin-2-yl).-an )
5 NG ( PAPVRRIS SPSn A Gt BRI A g, GE 0 B of koS Sbfenic

t e: r gﬂél sqdid armmmo)y mmmmm)apMWMQsmneWax?Maﬁwpﬁ tad af@rmaaiaiﬁgnpurged

u

ana 1. m i es bl B ol 1, e OR AR i o4.7 BseCogpin e

mn in anues tsvieradiated zat t1@0°G Fati 45 miroin EricrovBivetragadr. (IMtimtor Exw; tBiatage). The
t | - _ N

"Lt AP RA MElst et R I ALOCL 1, PR iR

wi t FOatAgOBtHe spinkiped grgasis Rbigses atgavasted wifiwalen st brineg driethever dlg; 8Qeand

i's puri fdygsorBedmeds ua@.&xee&syurﬁee myon@aleﬂr SHRES0r® RhidhdtdgRatf ofVistiiba gel with
AcCEt / MeOH NEt 3 50:45:5 afford |n% foam which after trituration th
pent ane OrigN ﬁb 58f45 5 affording a foam which after trituration with pentane yields 73 mg of

(4SR, 5RIUSRK Sstf-bza;mewd[s 33 1ribhnnm -1 m)mdo'is(yl;trbyhmd@ylﬁmrﬂaé aPYkigs pbwder.
-ylFam&g @%B % %ﬁvx(ﬁ& Cnme = MN*). 25 Preparative
Enant i orey t Purm Chl ral pak AD 20 um 5x(75x21.2 m)
25  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 mi / min
Detector: UV 254 nm
30 Peak1:9 - 13 min; Peak 2: 17 — 30 min.
Analytical assessment
Column: Chiralpak AD 10 um; 4.6x250 mm)
Eluent: n-hexane : CHCl; : MeOH 50:25:25 + 0.1% diethyl amine
Flow: 1.5 ml/ min
35 Detector; UV 254 nm
Peak 1: 6.65 min = (4R,58)-(1-aza-bicyclo[3.3.1]non-4-yl)-[5-( 1H-indol-5-yi)-pyridin-2-yl]-amine;
Peak 2: 19.12 min.= {(48,5R)-(1-aza-bicyclo[3.3. 1Jnon-4-yl)-[5-(1H-indol-5-y1)-pyridin-2-yl}-amine



El uent: n-hexane : CHCI3 : MeOH 50:25:25 + 0.1% di ethyl am ne Fl ow
40mM / m : W 254 nm 30 Peak 1: 9 - 13 mn; : -
30 nin. Angflc%ﬁog;%&%ssessnent Col um: @Gfiral pak AD 10 u%zé%ﬁééz%nﬁ
El uent: n-hexane : CHCI3 : MeOH 50:25:25 + 0.1% di et hyl am ne Fl ow
1.5 mM / mn 35 Detector: WY 254 nm Peak 1: 6.65 mn =

(4R 58)-(1-aza-bicycl o[ 3.3.1)non-4-y1)45-(1H i ndol-5-yl)-pyridin-2-yl
] - am ne; Pea ﬁ%’?

(4S, 5R) - '(Eia’ﬂﬁﬁéo( H%SF?%"%%%?PSH'G?&) 45- (1H- i ndol - 5-y1) - pyri di n- 2-y1

3- anmi ne 5000 s>@@élafib 8dpsules? BachRIGHRRIAG @6 Abth2Ortitediarat Olisey Bf drivkof tHeactimur e

act i ve. | FapanPEimg S0 eRfidecIFE ook BOA AR oS BresRR A

ment i Hnedsad motthe ppivenzediactivecingrerieatis saspengedip Zrlitds haurbglyka®gprop&te glycol

f th
o X, PHLKEE SRR S SR Pl D AT 3 Wi Bl e
Pri est, particiesiye ahabayt ttnd vim O 1Ggtpopions ef the enixture oe tendmraupedt intociod
si ze of %ﬁ& taésa[g %% ?psdﬂiegflﬂ'l ééle%ns of the m xture are then

i ntroduc n ca es using a capsule-filling
machi ne. -21 -



Clainms: 1.A conpound of fornula (1) %i) wherein nrepresents 0, 1,
2, 3, 4 or 5, Rrepresents independenglfrom each other hydroxyl,
cyano, nitro, hal ogen, alkyl, al koxy al kyl carbonyl, al koxycarbonyl,

al kyl am ne, dial kyl am ne, al kyl carbonyl am ne, al kyl carbamate, and Y
represartafmene of the following groups: NI Nin free base or acid
addition salt form 2. A conpound of fornmula (I) according to claim1l
wherein n represents zero. 3. A process for the preparation for a

conpound of fOEdHburdlof f@deRML 0 Ng to claim1, or a salt thereof,
conprising i) reacting a conpound of forrmula (VII1) RY-Z(VIIIl)

Rﬂ
N
@/ K N
H
N

wherein

0]

n represents0,1,2, 3, 40r5,

R represents independent from each other hydroxyl, cyano, nitro, halogen, alkyl,
alkoxy alkylcarbonyl, alkoxycarbonyl, alkylamine, dialkylamine,
alkylcarbonylamine, alkylcarbamate, and

Y represents one of the following groups:

N
2
N/ N = N =
N
in free base or acid addition salt form.

2, A compound of formula (l) according to claim 1 wherein n represents zero.

3. A process for the preparation for a compound of formula (i) according to claim 1, or a
salt thereof, comprising
i) reacting a compound of formula (VIil)

R-Y-Z (VIIT)

wherein R represents

N
~

N

Y represents on for the following moieties




wherein R represents Y represents on fgh _the follow ng noieties NNN

- 22 - and Z represents a |l eaving group, such as C, Br, | or
Toslylate, with a compound of formula (1X) XB(CR)Z(IX) V\/nerein X
represents an indolyl-noiety suitably substituted | R

represents HaB§ ZCEPICICRIF BJEAGIT HOUR, HCBFS LR, i@gﬁwfemﬂmapﬁ@pw
atom to whi chorkRRy(ay € attached forma heterocyclic ring; ii)
recovering the so obtalned conpound of forrmula (1) in free base or
acid addition salt form and H) optionally separating the

st ereoi soners by nethods. 4. A procegg)for the preparation of a
conpound of formula (Iﬁ according to claim1l1, or a salt thereof
conprising i) reacting a conpound of formula (X) (X) with a conpound

ngf ormul a (fhbrdin X%8bre¥énts WA RIYLRiG) duithtAy Rib3cubRl dy R dardd R férbsends H
or G4-C,4 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 (I} in free base or acid addition
salt form; and

i) optionally separating the sterecisomers by known methods.
4, A process for the preparation of a compound of formula (I) according to claim 1, or a

salt thereof comprising

i) reacting a compound of formula (X)

C
N X)
with a compound of formula (XI)
H,N
/ AN
—
N R

N
) (XI)
wherein R and n are as defined in claim 1, and

ii) recovering the so obtained compound of formula (l) in free base or acid addition
salt form; and

iii) optionally separating the sterecisomers by known methods.

5. A pharmaceutical composition comprising:



H) recovering the so obtained conmpound of formula (1) in free base or
acid addition salt form and H) optioRdlly separating the

stereoi soners by known nethods. 5. A pharnmaceutical conposition
conprising: -23 - the conpound of claim1l in free base or

phar maceut i céid gonguagpiofblain adh fle@daid d:rqmas:ahéedtaeazmacbéptars:a@@idaéddmn salt
wi th a pharnmaceuti cal @érm Of-. dilu p elco ound of formula
(1) accor di ESOF%'”C?S&PWP KK & ﬂ"%a“ieg csif%fmf??\’l'dfu e conmpound of
formula (1) according to claim?2, wherein Yis rc%x 8. The conpound

of formula ( accordl inYis The conmpound of
Pormi B 1) | TbeSraPAd S feiafiadh SEPe T 2 HIRRINGS < a conpound

of fornmulat (I1l1): 10. The conpound of fornmula (1) according to claim

1, wherein the c&?oﬁq\(‘j is a conpound of formula (110: - 24 -
|
o

N

7. The compound of formula (I) according to claim 2, wherein Y is
= | =
| - or N, =
N
8. The compound of formula (I) according to ¢laim 2, wherein Y is
| 3
HKR/
9. The compound of formula {I) according to claim 1, wherein the compound is a

compound of formulat ([l}:

B
N N
©/ | _
. / .
[ %
N
H
()

10. The compound of formula () according to claim 1, wherein the compound is a compound

of formula (111):



11. The conpound of fornula (1) accordi BQ to claim1, wherein the
conmpound is a conpound of formula (I1V)c"7(1V) 12. The conpound of
formula (1) according to claim1, wherein the conpound is a conpound
of formula (V): NN (V) 13.The conmpound of forrmula (I) according to
claim1l, wherein the conmpound is a conpound of forrmula (VI): (V)

14. The conpound of laff(1) gccording to claim1, wherein the
conpound i s a corgpound fo|la\VII):
N A
N N
N
H .
(

Iy

1. The compound of formula (1) according to claim 1, wherein the compound is a compound
of formula (IV):

i

12. The compound of formula (1) according to claim 1, wherein the compound is a compound
of formula (V).

H
N N
s = NH.
V)

13. The compound of formula (l) according to claim 1, wherein the compound is a compound

of formula (VI):

R
YN -
& P NH.

(Vi)

(V)

14. The compound of formula (I) according to claim 1, wherein the compound is a compound

of formula (VII):



- 25 - 15.The conpound of fornmula (I) s/qcordi ng to claim1, wherein
t he conpound is a conpound of fornmula (9' 1r)y: (Vi) 16. The
conpound of fornula (1) according to claim1l, wherein the conmpound is
a conmpound of forrmula (IX): (IX)

N
(VI
15. The compound of formula (1) according to claim 1, wherein the compound is a compound
of formula (VIIi):
N
(Vi)
186. The compound of formula (1) according to claim 1, wherein the compound is a compound

of formula (IX):

H (EX)



