10

15

20

25

3 - (HETERQARYL- OXY) - 2- ALKYL- | - AZA- Bl CYCLQALKYL
DERI VATI VES AS ALPHA. 7- NACHR LI GANDS FOR THE
WO RBADIENST OF CNS DI SEASES The present invent i BOT/EP2005/007630
3- (Hﬂﬁk@i&%-&ﬁf) NOV&leyl- A3, L ﬂ‘éi&&lz{?% | e STAMIEL V&S ar b 7 wacur

processes for their production, elr use as

phar maceut i cakgaaRdrd® RhaFmeRir 68| cNzOpRAgkES ONS
conprising them More particularly the present

i nvention provides in a first aspect, a conpound of
formula | wherein A and B, independently of each

ot her, represent hydrogen or C Cr7al kyl under the
provi so that not both A and B can represent hydrogen

The pre8éntlifentianPelhie®o néVel A agBdbidycloalel deivatveshid grecesaed tut their
atomto which the arigattac ed foré‘p a, C3-Crcycl oal kyl.

productignotiyir Usg @s.Pharmageufic a b dgeedcl FRIPROSBIRG comprising

them. represents a group of formula wherein the left bond is

attached to the oxygen and the right bond is attached
to the R group; R represents a substituted or

More pHiGHEHL the WrenChvértda pybvides if Wt dspbed a@bmpound of formula |
unsubstituted C5- doheteroaryl, a group N(Rl)(R5), or

a group N(R2) (CHR3R4); Rl represents hydrogen, Cr
| kylo_ or CF3; R2 represents hydrogen, C C4al kyl,
or ; \Rg—fl'epresents hydrogen, G -C4al kyl, or CF3; R4
Xepresepts a substituted or upsubstituted C5-ClOaryl
substituted or unsubstituted C5- ClOheter oaryl ;
REI)\l rgpresents a substituted or unsubstituted
C5-CiOaryl or a substituted or unsubstituted Co5-
whereinCi ohet eroaryl; in free base or acid addition salt

man ] B Bpe IR 7L B Py 55 DR B G C dpag neprovi
that not both A and B can represent hydrogen at_the_samg time, or

Aand B togethér with thie carbon ato.m.fo which they are attached form a Cs-C;cycloalkyl-.
group; and- -

X- represents CH, ora single bond';

Y represents é‘group of formula

N N N—N
720\ 7\ 7\
= = A

wherein the left bond is attached to the oxygen and the right bond is attached to the R
group;

R represents a substituted or unsubstituted Cs-Cyoaryl; a substituted or unsubstituted Cs-
Cigheteroaryl, a group N(R")(R®), or a group N(R?)(CHR’R");

R' represents hydrogen, C,-C,alkyl, or CFs;

R? represents hydrogen, C;-Cjalkyl, or CFs;

R® represents hydrogen, C;-C,alkyl, or CFg;
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this disclosure the foll ow ng neani ngs, unless

ot herwi se indicated: The term "unsubstituted or
wanlsidicog ed” as used herein nmeans that the r eBOPEPIW®007630

radi cal can by substituted by one or nore, preferably

up to three, especially one.or two substituents. The

substituents are preferably selected fromthe group

consi sting of am no, d-C 4al kyl amno, di(CrC

R* repg?sl@%? qgg%at%cgw%ssﬁégt}tﬁ%h %(@?&W&%ﬁwb_sﬁu@%qr unsubstituted Cs-

Cmﬁ"ét@y@drpal kyl am no, hal ogen, G -C 4al kyl,

| oal k
R® rept%sepa §t|'h%$ %or @Suestztétﬂég%ey%aa%}(%ﬁ/ %%ﬁtuted% Qengubstituted Cs-
Cifalekddn; am no O C4al koxy, carbanmoyl, N G -C
4al kyl - car barmoyl, N, N-di (Cr C 4al kyl )- carbanoyl, nitro,
cyano, carboxy, Cl-Qal kOXy carbonyl, Cl-C4al kanoyl,

in free hsdar kaRIBHditen saRes#Qy! .  ani di no, guani di no, ureido,
mercapto; C C4al kylthio, pyridyl, phenyl, phenoxy,
C-i - HAal koxy phenyl, phenylthio, phenyl-d-
The ge&é’r@i tkdths hs&y héﬂémﬁé@rwhcﬁ Hérfemmtbr p:@haeaw sl ainih theEdatext of
kyl phenyl sul f onyl C4a) Cl- C4al kanoyl, Cr
this dls@wrﬁweefﬁaowamea@mdwa?ssaﬁrg@@% ingicatedis of t he
r| ng and d C 4al kyl, which is substituted by hal ogen,

A
The ter@lumsk@gﬂ gﬁ{@éﬁ?;i’ d” % nggme;é%gﬁ?aqﬁt @rt)r(\% respective radical can

by subs@?ﬁﬁéck&n@b(é 8 dMorel Prefb@bEIp t6ohred Oggpekially one or two substltuents The
ClOheteroaryr are to be understood as .aronmm

Substieg s AA@ITAPBE IS o de SToHB SONRISUTSSR AinGE ap+alkyl amino,
dl(C1-C§'d;ﬂ§? h{uvd &l @aéyémkyﬂ R, W@E )cpéleylkﬂ%%nﬁ@wa Caalkyl-N-Cs-

erabl’y in each case unsubstituted or substltuted

C5CYC'°§l}(YI(ﬁf@m@vrhwe§‘ Sutsseiyluentecysiopliyh Sudmxy hia@ligdh, Coon |
c5cyc|ogrk|y|%k;k>d +C Mo &? C‘?-@ﬂalh@xw af(@losgémw)tﬁﬂlnarasclk%w lﬂaﬁdénhw N--

uor onet hyl ; ‘
Cy-Cialkdisa 1, l\gNgdl(q1cp4glkml§-ﬁg@FTogi mtl@xgy@o@par@oy C1-C4alkoxy

carbon;ﬂi('313(@{::9%%9b¥04éﬂ<gh§ﬂ6xyeoéiﬁ€{/loémtdﬂw@gﬁfﬁ'ﬁl&l’ﬁ@rureldo mercapto, -

erocycllc rmn het eroaryl: i s -an aronmatic

C4-Caalkpdthisr, oyl khesyls p@eﬁqme%@@lw pb?nmf@n&lﬁ“r'%meaylo%s
C4alkyltﬁfoeCr1 @Oélﬁagafd% Bﬁér%ﬂ&lf@ﬁ;ﬂ F@f-cf’aru@fl&fernwéul%r@/l %:J@a&enyl Cs-

rin stens cont ai ni one,
C4alkar}wt, &.&@I{(ﬂﬁﬁe d%ﬁpu@;at@dj@ntﬁ@gpmg 05§he rlng, and C1 C4alkyl which

is subsﬁﬁfeg]&h%‘iﬁeﬂ?ﬁ%#roﬁ ¥, HUSRoBS nRNEYAHE Gar@E@/ . ldelkedecarbonyl,

E nap , |sobenzofuranyl t hi
C4-Csal WMEWCTFQ@M%\OMO"%I kyl" represents a stral ght - chai n

or branched-chai n al kyl group, preferably represents a
strai ght-chain or branched-chain G. alkyl,
The terpisr“Cs-€udady!l, yCofadhetesparyl” a@dp@g@mdgrséood as aromatic residues which

are in each case unsubstituted or substituted by the substituents provided above, preferably
in each case unsubstituted or substituted by one or more substituents selected from
halogen, CN or alkyl, which can be unsubstituted or substituted by halogen, e.g.
trifluoromethyl; or C,;-C,alkoxy, or condensed, e.g. to a benzo[1,3]dioxole or 2,3~
dihydrobenzo[1,4]dioxine and/or to a further heterocyclic ring. Cs-Csoheteroaryl is an
aromatic heterocyclic system wherein one or more carbon atoms are replaced by hetero
atoms. Preferred are 5 to 9 membered ring systems containing one, two or three hetero
atoms. Examples of Cs-Cyoaryl or Cs-Cygheteroaryl residues as mentioned above include
phenyl, naphthyl, isobenzofuranyl, thienyl, indolyl.
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strai ght-chain or branched-chain Ctal kyl; for exanple,
met hyl, ethyl, n- or iso-propyl, n-, iso- , sec- or
WO 006/003608/1 , n-pentyl, n-hexyl, n-heptyl, n-ocPgl/EP2005/007630
n-nonyl, n-decyl, n-undecyl, n-dodecyl, wth
particul ar preference givemto nethyl, ethyl, n-propyl
and i so-propyl. Each al kyl part of "al koxy",
"al koxyal kyl ", "al koxycar bonyl", "al koxycar bonyl al kyl "
and "hal ogenal kyl " shall have the sanme neani ng as
descri bed in the above-nentioned definition of
The terimtalkyP tepréddr@x ¥ straighSetein af brantlledadBlik &Ky, group, preferably

represeg?s{)%gt?aull f?tec et o X%IEI ot b&ﬁﬁheégﬂgghggﬁg%Waﬁéghg represents a

stra.ghm@frﬁcsrahbwcﬂautm@meu4(ah{)ﬂ fdPexgeple| Qetlﬁyilg @Wu‘mroraéﬁ)propyl n-, iso-
I OO

 se0- o At B P B LSRNt 5 NP TboTen BB o SPGB, n-dodecy,

with paR@lfar preferehoe Gived &7 @mbinyl, eelr, eseropy abtllisa-mrop@n account
of the asymmetrical carbon aton(s) present in the

conpounds of fornula | and their salts, the conpounds

Each amypaﬁ%fsslkm" O‘thbﬁfdllkw edtitdxy€arbomym, oaﬂkaxycér@bm@kyl" and
res O tical 1soners,

“halog%ﬁw" shall %Aaelt ﬁ%m&@e%%%es&ﬁae‘i 'ﬁ‘é[‘? aﬁ%"é& mPBEP”ed “definition
of “alkyl’NAks) i @asﬁé@alﬁl@ﬁ@)aﬂ(dﬂ] Xih BERBURF Melfxy, sthotys rPprepekL

i nvention. In view of e close relationship between
the novel conpounds in free formand those in the form
“Heterd®tofnBeare didtht Sther ifNUCABEN BRO $HdBakh Sprefeaiblg Bitrdgen YNE ©xygen
as internediates, for exanple in the purification or
(O) or $WwR{$% i cation of the novel compounds, any reference
to the free com pounds herei nbefore and hereinafter is
‘ to be understood as referring also tg the corre
‘Halogeyy” igpreggnts Flugeo, Mrepﬁwoaioem’algép SpletabbniePr qmmsﬁw{e Chloro or
Bromo Bl’\é‘ béﬂtncﬁ@ﬂﬁbife‘f’er%@%;ﬁlﬁéerﬁgGHMdS salts, and the
e, this 1s takén to nean also a S|ngle conpound,
salt or the like. Preferred substituents, preferred

On acc()aﬁlgﬁ%é)ésyﬂmhbéaaiara@al MG (Y pradehl iﬂrth@aomﬁam% dforkrifa | and
radical s present in eforrrula

their saisrthe SPORBUNI MAY 8¥'ﬁ*éﬂ|°8?‘@"¥ aﬁ&a@dﬁaa OR IRET ioh BYKktyes Sfortical

isomerd, h_:egc, 8n RRSAfirhet R mixiRFRE R bektal RBEREs Shd MeFRhikieAds including the
values or preferred ranges are preferred

racemic Fipdyen @empary of theinresant TeeMtior i n any conbi nation or
sub-conbi nation: X preferably represents CH2.

In view of the close relationship between the novel compounds in free form and those in the
form of their salts, ihcluding those saits that can be used as intermediates, for example in
the purification or identification of the novel compounds, any reference to the free com-
pounds hereinbefore and hereinafter is to be understood as referring also to the correspon-
ding salts, as appropriate and expedient.

Where the plural form is used for compounds, salts, and the like, this is taken to mean also a |

single compound, salt, or the like.

Preferred substituents, preferred ranges of numerical values or preferred ranges of the
radicals present in the formula (1) and the corresponding intermediate compounds are



10

15

20

25

30

A and B preferably formtogether with the carbon atom
to which they are attached a C3- Cycycl oal kyl group

w@e@aposefs and B particularly preferably form t BOEEREN5/007630

with the carbon atomto which they are attached a
cycl opropyl group. A and Bgypreferably represent,

i ndependent from each other, hydrogen or d-C 4al kyl
under the proviso that not both A and B can represent

hydrogen at th me tinme, A and_B parti
defined BHie T ERrS Syt Rist B brers Rt aaae Al My Paie ikt prpupferred ranges
are preﬂé)’r@ﬂ agRpendertl; cdlidatvislyl orumegy coérmbinptiavorssubtdoaibimetion:

X

A

both A and B can represent hydrogen at the sane tine.

A very particularly preferably represents hydrogen and
p.@fgrgmgmagé]ﬁsaeghyl Y preferably represents one of
the followi ng groups: Y particularly preferably
represents the follw ng group: R preferably represents
aftePB GrRFably: fold itdbthe WHRSHE ShibloHtesh @ whidh $iidyt it ettabhyed a C,-
one or nore substituents, the substituents sel ected
CfWS'ﬁ’?\"M@"@VR)E??“EOhSltl ng of hal ogen; NO2-, CN, Cr

C4al koxy which is unsubstituted or substi t ut ed by

hal ogen; Cl- C4al k which is unsubstltut ?
a@qjgﬁa,rttqg{aéld pfﬁfeqeg?glcfagﬁ tog@ihe@{wg;q @e ReP @};om o which they are
a L\ selo | grBupr ef erably represents

tﬁéecfﬁero ng Emggr%/ ,‘pv\/m ch is unsubstituted or
substituted by one or nore substituents, the

aﬁdib-ﬁréfb%g r%pfe%bﬁmre@péﬁm trbm @cﬂ%&%‘fdr@éém ©LC,alkyl
hal ogen;

RS R PHOVI5O oLt BB PRALB A BSPTRSTS GURro0R Bt e S e
represents N(R1) (R5) or N(R2) (CHR3R4). R part| cuI arly
preferably represents phenyl or substituted nyl ,

apthB palisstarly wesfeablydepegseat, g@e@an#eﬁéffpwécaro hydrogen or Cy-

CQ&QW’! 'uBHéPQhQBrdVMoQﬁét%t bbINUQ Bhd B, caiBEHskent@lyBigen at the same
met’hoxy, trifluoronethyl, trifluoronethoxy, cyano,

tiMetro, acetanide, methylsulfonyl. R particularly
preferably represents unsubstituted or substituted
het er o- C5- Cl0ar the hetero-C 5-ClOaryl sel ected

very Gartionlary P&iﬁ%&ﬁ@P@ﬁ?W@ hygiroggp @ad & representha matyl.
tetrazolyl, furanyl, thiophenyl, benzo[b]thiophenyl,

oxazol yl , |socazolyl t hi azol yl, isothiazolyl, 1-
preferably represents one of the following groups:

- =~

particularly preferably represents the follwing group:
N=N

Yl

preferably represents Cs-Cjoaryl, which is unsubstituted or substituted by one or more
substituents, the substituents selected from the group consiting of halogen; NO,, CN;
C,-Csalkoxy which is unsubstituted or substituted by halogen; C4-Cjalkyl which is
unsubstituted or substituted by halogen, C4-C,alkylC(O)NH, C,4-C,aikylsulfonyl.
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R

i sobenzof uranyl, benzo[1 , 3]-dioxolyl,
2, 3-di hydr obenzo[ 1 , 4] - di oxi nyl,

whenwsopbpR, 5] oxadi azol yl, benzo[ 1, 2, 5] t hi adi azBCEP2005/007630

chinolinyl, isochinolinyl; the substituents sel ected
fromthe group consisting.gf. chlorine, fluorine,

met hyl , ethyl, nethoxy, trifluoronethyl,
trifluoronethoxy, cyano, nitro, acetam de. R very

rticul arl res nts 5-i arti a
rBBIALLE et s ats St CaC oAb MBS ingbstiida RESRs B by one or
msreesﬁ%atbbmsr PRseb&stents Belepeddon thy gLrbupQ:or@rbahgw halogen; C,-

. R4 prefer |y represe tero C
ColrpyPT Sy aHS CESTS i S otefilad By Alos
one or nore substituents the substrtuents selected
fromthe group cqnsgtln of Cr C4al koxy, CN
preferatly repsaganys N o %gﬁg@ta tuted or substituted
by hal ogen. R5 preferably represents C5-Ci Oaryl or

, het e@rrﬁ(t RCI:?%@E%Q?I i%ﬁ’eB\FI\ShFlrh%rlgéll % L;E@%Ln’tﬁf’?tg' Fr{zalﬁ@e substituents being

se‘rétl?éd frb#ﬁﬁé rap! c%ﬁgrﬁﬁg b @AMtihe, fﬁroﬂrcr@ rﬁ@t mﬁ" thpg ethoxy,

C-C4 CN Cr Ca
tnﬂweﬂemyﬂ d't'féﬂ”%%e@%éﬂ'%fl& gﬁr%ﬁcﬂgv@'@ Hreﬁ*ryi%fbﬁréd ar e

corrpounds of formula (1) wherein A represents
dro? B represenths neth

d B i h
o e erp i RSt GrepBeteg s B oted Betery-cer Gy, the

rhéi@r'@@yﬁ%érﬂgelé&éﬂﬂbﬁh the )grdﬂ?ﬁécﬁisl%trh? of m@erzbryn gnemtw ftetfr’ézolyl

fugamy, diaany PRI ORI R Gy A, RehaZo, 1-
rs&%ﬁz‘éﬁﬁrb%ﬁ be%%[tr rs%.oxerwsfze 8iRPdrBbENRPIPQIBAS)1 Of

formula (1) wh e starting material of fornula
bgnzpl )2, plpxarazqiv b%rrzear%ﬁ]tfaﬁ@a%q{g eumRliBunigoetingligyhihes

sdb'shmehf% s%lé&’éd fbrA %éi@bw %bhéd@tmg' &F BRFihé, th'Joﬂﬁe qa@mguerrl@r
f or mul are erred, wherein X is

m@ih@gr ér'ﬂib?r'i@lmetwﬁ ¥ 'f'&OWWWf cYaheniitrg, %%ﬂa'dB
|ndependently of each other, represent hydrogen or
Cyal ké under the proviso that not both A and B can
vqnepae@e fly FgRieenS-fidotvhe same tinme, or

very particularly represents 5-methyl-2-thiophenyl.

R', R? and R® preferably represent, independently H, C4-Caalkyl, or CFs.

R4

RS

preferably represents Cs-Cyoaryl or hetero-Cs-Ciearyl, which is unsubstituted or
substituted by one or more substituents the substituents selected from the group
consiting of halogen, C4-C4alkoxy, CN or C;-Cpalkyl which is unsubstituted or
substituted by halogen.

preferably represents Cs-Cyoaryl or hetero-Cs-Cyearyl, which is unsubstituted or
substituted by one or more substituents the substituents selected from the group
consiting of halogen, C4-C,alkoxy, CN or C4-C.alkyl which is unsubstituted or
substituted by halogen.
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A and B together with the carbon atomto which they
are attached forma C3-Crcycl oal kyl group, Ris
W@3006i0G®n%/| , which is unsubstituted or substiteCEEPIN5/007630

one or nore substituents sel ected from hal ogen, NO2,

CN, CrC 4al koxy which is wufisubstituted or substituted

by hal ogen, or Cl- Cdal kyl which is unsubstituted or

substituted by hal ogen; hetero-C5-Cl0aryl, which which

[ f
prtere L BSHBSLAS Ol FY A APl SR BRI prengqn
methyl and ECis ic2tag kgms-Rbsitdn hosih@ﬁsmnut ed or substltut ed by

hal ogen; N(R1) (R4) or N(R2ZXCHR3R4); each of Rl, R2 and

R3 is independently H C Cdalkyl, or CF3; and R4 is
Further,@Befetrédayd compowtdsiof farmsilsbdl Whereiadhe stastingsmpteriekef feymula (111)

o ve QY AR SRR B e

substituted by hal ogen; or hetero-C5-C Oaryl, which

Further Wb EHels 3rd'BSUBSIAS Hr fétndla @Wﬁérﬁht‘thgg%a%’rg’%gtfgﬂ(of formula (111)

is the (+CHlcohol@ndGhalcksnipow cf’rfotreulam&nbgtnwldme@eovatwabst it ut ed
by hal ogen. Further, a preferred enbodi nent of the
present invention relates to conpounds of fornmula I,

In partiontae cempodndssof@eiinwa | aresiratgiredbwhereiny i s a group of

. for mu. d B, independently of each other,

X'SCH?%rp%'b@ﬁ%qwdrogen or Cr C4al kyl under the proviso

Y is a gtdoptof frotnuteot h A and B can represent hydrogen at the
sane tinme, or A'and B together with the carbon atomto
which they are attached forma C3-CAcycl oal kyl group,
and R is pheN#N which is bstitutedsorNsubstituted
by one o re s it en,
NC2, Cl-C4alN\koxy which is\unsybstituted or ASubstituted

- by hal ogen, or Cl- C4al kyIN ich is unsubstituted or

substituted by hal ogen. Particularly pref eQr ed

conmpounds of¥TlHe inventi e the con‘p&\?un 5 of the

Exanpl es_(
b Or ;

S

A and B, independently of each other, represent hydrogen or C;-C-alkyl under the proviso
that not both A and B can represent hydrogen at the same time, or

A and B together with the carbon atom to which they are attached form a C5-C,cycloalkyl
group,

R is Cs-Coaryl, which is unsubstituted or substituted by one or more substituents selected
from halogen, NOz, CN, C4-C,alkoxy which is unsubstituted or substituted by halogen, or C,-
Caalkyl which is unsubstituted or substituted by halogen; hetero-Cs-Cyoaryl, which which is
unsubstituted or substituted by one or more substituents selected from halogen, C;-
C,alkoxy, CN or C4-Csalkyl which is unsubstituted or substituted by halogen; N(R")R?) or
N(R?)(CHR®RY);

each of R', R? and R%is independently H, C-Caalkyl, or CF3; and

R* is Cs~Cqoaryl, which is unsubstituted or substituted by one or more substituents selected
from halogen, C4-Cgalkoxy, CN or C4-Cjalkyl which is unsubstituted or substituted by
halogen; or hetero-Cs-Cqaryl, which which is unsubstituted or substituted by one or more
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In a further aspect, the present invention provides a
process for the production of a conpound of formula I,
wokioslogeroHcess conpri ses the step of reacting BCT/EP2005/007630
compound of formula Z-Y-R (I1) wherein Y and R are as
defined above for a conpound of formula | and Z is a
| eaving group, e.g. F, d1 Br, | or OS2CF3, wth a
conmpound of formula IIIV\/nerein A B, X and Y have the
nin fin for I
substltugggos\?@% q.gg rqmi’nayg%gb@gppﬂg g;j %,a kfyL h Righ s Lilnsi‘aﬁgtituted or
substntuftécﬁlﬁylbe% Wr acid addition salt form The reaction may
be carri ed out in accordance with standard procedures,
for exanple as illustrated in the Exanpl es. Conpounds

FurtherO4 pfedsifat émbbdidieft kMAvMredeniByelionpelRRate dofmpelnds of formula I,
correspondlng known conpounds, e.g. as described in

wherein he Exanpl es, e.g. in analogy to Coates W, MKillop A

X is CHQ%QQ%)ng@%BH@pSl s '334-342. The conpounds of formula |1
are known (Vorob eva, V. Ya. Bondarenko V. A

Y is a ofauerfifFIUIE. E - Turchin, K F. Li nberg, L. F.
Yakhont ov, L. N. ReactionN&fN

2- met hyl ene- 3- oxoqui nucl ydi ne\wi t h nucl eophilic .
reagents. Khiniya Geterolsgi k) cheski kh Soedi neni i
(1977), (10), 1370-6). Al atively, the conpounds of

formula |I' wherein A, B, X and R are as defined above
for a conpound of fornmula I and Y' represents one of
A and B, lirlepenhdenlyrof egeloaiher.aaprebent hydwgeedr By-Caallsylangssthe proviso

[ d of formula
et o RS gth sl (oG B gmREUE o] 2
A and R togpthenwitb the carhan atam tondhich they ase gigcheddoran a\a-G.oyclealkyl
group compound of formula I', T represents with a conpound
"of formula V OH R-B
and R is phenyl, which is unsubstituted or substituted by one or more substituents selected

from halogen, NO,, C,-C,alkoxy which is unsubstituted or substituted by halogen, or C;-
C.alkyl which is unsubstituted or substituted by halogen.

Particularly preferred compounds of the invention are the compounds of the Examples.

In a further aspect, the present invention provides a process for the production of a
compound of formula |, which process comprises the step of reacting a compound of formula
I

Z-Y-R 0]

wherein Y and R are as defined above for a compound of formula | and Z is a leaving group,
e.g. F, Cl, Br, I or OSO,CF;, with a compound of formula Hl

O (1)
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OH (V) wherein Ris as defined above for a conpound of
formula | B represents a Boron atom and recovering

wo b@emaseodpt ai ned conmpound of forrmula |I' in frerChaEB®O®007630
acid addition salt form Conpounds of fornmula IV are
known or may be prepared frgam correspondi ng known
conpounds, e.g. by reacting conpounds of fornula Il
wi th conmpounds of formula IT, Z-Y'-OH (Il 1) ; wherein

.Y represents one of the faol i r ou | S as
whereinfa T § e TEEBIAGS b ACH AT 3 CompRug & formdl 1, and
recoverigtHE 86 iobidirRd cofnpubg of fadinerh Inh ey lbass ona@d aadiden salt Brm.

known or may be prepared from correspondi ng known

conpounds. The follow ng considerations apply to the

The redcﬂ&h Hia?%@'cafr%@%dt Ma&dofdtince ORGSR rapdeduras, foNexdple as
functional groups, for exanple carboxy, hydroxy,

'"UStrat%qﬂ”rfBe ESAMRIeFcapt o, may need to be protected in the
starting materials by protecting groups The

protectin roupse yed may alr resent
CompoypdscRfifergh aﬁ Emgf @Pb?@@(eﬂaﬁ%ﬂe ?a%cqoffs %@nmﬁwn
compo&faecsgn@sid@s%b@@m tuemaﬁ@tésss@omd@fa}bgyea@obme SMERillop A
ations, etherifications, iterlflcatl

(1992) %wta%ﬁ'ﬁr» Befs342 '\moynmwnd&ﬁaf%m%' e gun G/r%ob $¥a, Vs Y&

Bondar&haJ, &crexermlﬁﬁnna EprlTQF&m KNG ; qurmépgs it hawamh@mol/emqh Reaction
t hensel ves readi | . W thout undesired secondar

of 2-meliBARIer SASOATCHRD Ylh NUEip P 1eGOBRS SANiTBIa S pigrotsiklicheskikh

Soedinéflid45t7)0010) PIRFbE)ysi s or al so by enzynme activity, for
exanpl e under conditions anal ogous to physi ol ogi cal

conditions, and that they are not present in the
Alternafdl, M&éﬁﬂﬁé&md?%ﬁf&ﬂ@@ jal i st knows, or can easily

establ i sh, which protecting groups are suitable with

the reactions nentioned herei nabove and hereinafter.

The prejection of such functional groups by such

r t1 Ng-@Roups, the prot ecting groups thensel ves,

hejr

\N A ("
B

wherein
A, B, X and R are as defined above for a compound of formula | and
Y’ represents one of the following groups

N N N—N N N
- O B0 O

N=— , —N ’ S — or — ,
can be produced by a process comprising the step of reacting a compound of formula IV

IV
Oz )

wherein
A, B and X are as defined above for a compound of formula | and



renoval reactions are described for exanple in
standard reference works, such as J. F. W MOm e,
wO Boeessts ve Groups in Organic Chem stry”, Pl ePCIEP2005/007630
Press, London and New York 1973, in T . W G eene,
"Protective Goups in Orgagi.c Synthesis", WIley, New
York 1981, in "The Peptides"; Volunme 3 (editors: E.
Gross and J. Meienhofer), Academ c Press, London and
. New York 1981 , in "Methaoden der, organi schen Chem e"
Y 'S@ﬁ/é’@ﬁ%%%a%qve(]j’?fg%ﬁ?fep%lé’ﬂﬁ’fg?wﬁ?EHouben Wyl , 4th
z re?ﬂsisbh%,r" Vol une 15/1, Georg Thiene Verlag, Stuttgart
974, in H -D. Jakubke and H. Jescheit, "Am nosauren,
Peptide, Proteine"” (Am no acids, peptides, proteins),
with a Cyﬁgbg,gd Sheh&a Wei nheim Deerfield Beach, and Basel
1982, and in Jochen Lehmann, "Chem e der
5 Kohl enhydr at e: Monosacchari de und Derivate" (Chenistry
of eg@yqbohydrates: nonosaccharides and derivatives),
Geotg Thiene Verlag, Stuttgart 1974. b) Acid addition
Rsal {s may be produced fromthe free bases in known
mani@, and vi c(g/l\fer sa. Alternatively, optically pure
starting materials can be used. Suitable acid addition
salts for use in accordance with the present invention
whereini ncl ude for exanple the hydrochloride. c)
St ereoi sonmeric mxtures, e.g. mxtures of
R isdisai=fieed ebevedpr @ aombpeurskpidoam@dli nto their
r ' [sonmers in a manner known per se by
0 B reﬁge;s&?sg Bglﬁ)ﬁ%é e separation nethods. D astereoneric
and recovertngribs sb obtainedmohponng obtoreeladr intfeag Base @r ahidiaddition salt
i ndi vi dual di astereoners by nmeans of fractionated
crystallization, chromatography, solvent distribution,
and simlar pro cedures. This separation may take

| ace .ei I f i in
compofn BEABITIE Ly Bl R g Bocted b Lo EOMBRRHG B
15  compounepas.gt Bdrebblingugpnidueds of foarnularl efithdompstedseaiemga I,
salts, for exanple by salt formation with an
enanti oner-pure chiral acid, or by means of
ZotaHat ogr aphy, (IHpr exanpl e by HPLC, usi ng
chr omat ogr aphi ¢ substrates with chiral |igands.
Alternatively, optically pure starting materials can
whereirbe used. d) Suitable diluents for carrying out the
, above- descrjhed are especially inert organic
20 Y repreggiiig sOﬁ'ﬁ%'!&B%W'P%@r%’& in particular, aliphatic,
i ' tic, opti 'y hal ogen N
</hy ocar bons /su& as, , benzi
ol , xylene, £hl orobenxene/ dichloro
rol eum eth

chl or of orm
Z is as defined above.

form.

| ene,
bgnzepe,
Nhexape, cycl ohexane, di chl'oronet hane,

Compounds of formula V (e.g. unsubstituted or substituted phenylboronic acids) are known
25  or may be prepared from corresponding known compounds.

The following considerations apply to the individual reaction steps described above:

a) One or more functional groups, for example carboxy, hydroxy, amino, or mercapto, may
30 need to be protected in the starting materials by protecting groups. The protecting groups
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carbon tetrachloride; ethers, such as diethyl ether,

di i sopropyl ether, dioxane, tetrahydrofuran or
wetdvgloasses gl ycol di met hyl ether or ethyl ene gl BCDEP2005/007630

di ethyl ether; ketones, such as acetone, butanone or

met hyl isobutyl ketone; nif§giles, such as acetonitrile

propionitrile or butyronitrile; am des, such as

N,N—dinethylfornanide N hUinethyIacetanide,

N- et hyl - f lide, N-nme - l .
ermploy B Bl b ChE B pro b BYR A b8 e et groves
concerrﬁa@eig’air%t Qhw@ﬁtﬁ& be%ﬁﬂtaq,llt r%acr:]t&mlspﬂmhi aﬁm;ylamunﬁ allserifications,
oxXl1 de al Co uc

esterifi cgpﬂ%g%daﬁon §O|Vo|ﬁ§l%€éﬂoﬁlm 'QHE l&syegg]arﬁﬂﬁ%ﬂw[otectmg

groups &idieey IehdiHeaizelves yeally, W@nw&hd&}ﬂuneéshﬁd sd&bﬁdéry edatiens, to

nono di et hyl ene col rnonpe
removafujhisaly By SoNBW S e aLelioBs PSR GEASe Bineon® arpi by g example
under c@ﬁ@ﬁéﬁb athleJoushe physiilbdicd cﬁﬁtﬁlﬁtbnsabﬁd tﬂeﬂ&ﬁﬁyl aw not present in the
ndlilons and auxiliaries,

end-progigne: T srerdlat GIovisapr A0 S5y aheRIshy which TEplegting aroppy are

swtablet\ﬁrthlfh@ re8éions Fhetibhéthéreinabbd abhdéteinafed The protect;on of such
si mul t aneous| l) Reacti on tenperatures ﬂ
functlorwl mugsgylsgpiégy tlyg\g{wsr@ﬁd)éo epfllpgggﬁgp% eFQSﬁ es andt eir

removapfe@@ﬁ@%eéreakecrmﬁrfbre&aﬂwe it stARIEpE Fatbrehes woalsweedsh 0L F. w.

and 150C, preferably be vveen 1AC and_ 120

McOmigye Er%ﬁewgt(g TOHP? BOTIPBIRCREPIS BE O@EPP@ "/F ﬁ%dgn and New York

1973, .rr ¢I wt iarebNk, WPe dliad Boudsn @8 @ﬂl@Bynthbﬁs‘pWWe@SN@W Yk 1981, in
ed out at terrper atures pe

"The PP SR (SRIETT. ErBEHRNdobOISFINORTE AGHEME 8B ondon

and Ne@/WB?R abby, i Wélh@gerﬁ)éér SHeamscHEhraIRiieT { QMetﬁdS@éTLUrgamc chemistry),
al so g/ossn ble to car

HouberpsyL dgbecilien SIohrTr 15/ Gases ThE Yot liiioas 1874 " &
Jakubké %ﬂﬂwge%%ﬂs*ﬂrﬁinosdwergﬂé@h@é ﬁ?@fe%@e'(lAﬁmb ehfrb’s ééﬂldlag

ot G ey VRIYD, PR et st 158 ol aytpen

LehmaMS@héﬂnﬁe d& K&%nﬁﬁﬁr@{eai\/!dh%é(cchaﬁ%eu:%Qeﬁ@atgf(dh@thléivfy of
he corrponent S e reaction is ener al )(/ carried

carbohyqﬁat&SSmpﬂ@%ﬂCéhaﬂqea ént dﬁﬂvatwés)pﬁ@%q?@e@ﬁ #ripgaRiuftgart 1074,
auxiliary, and the reaction m xture is generally
stirred at the required tenperature for a nunber of

b) Acid ggditign §3lts/HaK PA grafyiced opdhe fiegbages inuFewndeauied: iy ies-

versa. Alt@nﬁ%}&ﬁoﬂﬁd&ﬂﬁﬁ%%t&ﬂﬁg RigkdrfalCen hugda. Shﬁ’atﬁé’ EBB ¥Rd%on salts
hus obt'ained may be carried out in accordanc

for use m@%@r@r@ggﬂmrt@g pasent ipygntion include for example the hydrochlonde

c¢) Stereoisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their
corresponding isomers in a manner known per se by means of suitable separation methods.
Diastereomeric mixtures for example may be separated into their individual diastereomers by
means of fractionated crystallization, chromatography, solvent distribution, and similar pro-
cedures. This separation may take place either at the level of a starting compound or in a
compound of formula | itself. Enantiomers may be separated through the formation of dia-
stereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic substrates with
chiral ligands. Alternatively, optically pure starting materials can be used.
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Preparati on Exanples). Conmpounds of fornmula (1) and
their pharmaceutically acceptable acid addition salts,
wheooeionsshs er referred to as agents of the i nvePtT/@8P2005/007630
exhi bit val uabl e pharmacol ogi cal properties and are
therefore useful as pharnaggeuticals. The conpounds of
the invention and their pharmaceutically acceptable
acid addition salts, hereinafter referred to as
of the inyention, exh it val uabl e. .
) sutaBfR PR Tercie s i 508" dFair b B EPRCRAIY neet gaars
solvent@iIMihead shclualedingraetidung| @fpﬁéﬁc aHiefclic owombmeualimld‘genated
THus, tqg c?qpoundi 3? t.he |nvent%qn are qu bb
hydrocathifi RkTh?%: 19 GRAWLS: Sentine: BeRERIR oGy hiorSbeizene,
dichlordesﬁieﬂfer %dtr@@ﬁfﬂ@ﬁﬁei&_}_ﬁa‘anéf@cldwmﬁe ?mhbi’mmeh thehe ahioreform,
- activit e .c ounds of t sent
carbon fEiaBAETGH Sy e AP A TR aR A8 A BeSRgTHR st s,
tetrahydlafutarabr @RS by col Arha@prdtisdror @thy&dde@)ltcbl ﬁn@tr}‘wdtubakéfo&es,
ece tor. to t co i ca "
such ascs1qNee SO AR BL A bR Orid KelrvB A IRE. 318" 8% erelppliie

propnonttmeb)e bugfﬁ:‘frmhlef amiddiesilidnert pdimethytioseasids, KIN-
ases

itio ver se. as .
aimetif g S e i SR Pl S B s a3 SR hRosshoric
tnamldep @bt@sr@@dcﬁ\fa& hwtmebetawmtm ac&tRe dulblioadesa Busieadlimethyl

cal sub tance tﬁg[%ies or di sorde s related to

SU'PhOW?e Y d"é"@%t Aeqle? it RI®EPgle PLYIERE GNP ve

monom@thﬁ}pétﬁél’f %thyle@@fgw&agmﬁé’etﬁﬁmaf (@i@tﬁW@lehé gB66 monomethyl ether,
uncti ons zhel mer ADHD, Par ki ni%ggd

d'ethy'eaﬁéaé»&gbmomﬁ#by'ﬁ&%ednwﬁzﬁrga&@ées %L@ueafé.w ke AR

Dependﬁﬁ_ﬂ@rﬂﬁfeadtéfﬁﬁi HREOTLE [rSadtivh Bonﬁkﬁhéﬁs@ﬂd@fu&ih@né@%r or diluents
di sease and kur.u dlsease de la Tourette

constang;pﬂ éﬁaéﬁféna %‘H@f% Itigy élﬁP Qggsrltaﬁﬁ%%e a@eﬁégagp%matenal as diluent

simultaféci@lyders, mania, manic depression, schizophrenia, the
~cognitive deficits in schizophrenia, obsessive
conpul sive dis orders, panic disorders, eating

e) Readliof @érﬁﬁér%turé‘@éé?%@?&i’ed VAEHE & Palh VR widk %19139 e géneal, the
senil e denenti a, %nl tive dysfunctions relat

ed
processges 249 5arrlggtopgﬁtl tewgraéwpa etvgenil e A sePrieshrgferably between

10°C ar‘?cP'Ii(?@SDepﬁ‘ﬁ&wan@HYé&&le@c% woﬂerdswmogtreubr@wmbecﬁange In
stress disord ers, transient anoxi a, pseu odenentla

generalpihe. RaFRSEPHAIS SRR BWER! teRpRralRTRAWRRR S OSG IR RE, C,

preferabi beMeen|-264@HRy By drone and jet lag. Furthernore,
conpounds of the invention may be useful for the

treat nent of
f) The reactions are generally carried out under atmospheric pressure. However, it is also

possible to carry out the processes according to the invention under elevated or reduced

pressure — in general between 0.1 bar and 10 bar.

g) Starting materials are generally employed in approximately equimolar amounts. However,
it is also possible to use a relatively large excess of one of the components. The reaction is
generally carried out in a suitable diluent in the presence of a reaction auxiliary, and the
reaction mixture is generally stirred at the required temperature for a number of hours.
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endocri ne disorders, such as thyrotoxicosis,
pheochr onocyt oma, hypertension and arrhyth mas as
wWowRdl/0808Ngi na pectori s, hyperkinesia, prenatBPCEEP2005/007630

ejacul ation and erectile difficulty. Still further,

conpounds of the inventionqpmy be useful in the

treatnent of inflammtory disorders (Wang et al.

Nature 2003, 421 ,384), disorders or conditions

including infla rator ski n sorders
h) Working 4 Nieseaptan mpra ?%??v/c%wgfo PAbQUR P %FE%‘%Saﬁﬂd\fé" ification of the
compo&ﬁisltlﬁussots’ﬁuéhﬂile@i il THa0RArie OO HostBdaricettb RnoWN @rideBireB®Yf. the

further be useful for the treatnent of w thdrawal
Preparaligh i gmP!eSkused by termination of the use of addictive

substances, |ike tobacco, nicotine, opioids

benzodi azepi nes and al cohol . Fjnall ds of
CompopRgaoftiPepyl Q/aﬁ%tfl%&'l?rmﬁ%ﬁut'f?ﬂb( %CF%&? Ao db‘éﬂ”r?a“s

herelnaﬁegref&?é!ﬁt%%smgeﬁ‘tﬁfahé‘ fveRish, RABIAYAIVADI® PhirmVBRIGIcAM
ain or pain _associated with cancer. The pain nmay

propert@grﬁgp,ag%theﬁq prentegid iy PBRMARREMERAIEhi ¢ pain, central

The Corl%btﬁhdscch rtl%‘ln@erh%%@hﬁelr ﬂ@drﬁxa&@]tl@él%ct@ptdbléb@bla@dmon salts,
neur opat hy, post therapeutic ne‘r}gvalgl a or

hereinafjg refﬁﬁ@ﬂé@ ah éweowﬂsmf yhe ipvanine<xB goe RbaBRRCplogical pro-
perties %é‘r'm Wsted i Qirtra%hg inBhiFRISTEYd Be thérerire dsdficdsitharpsdduddals.,
di seases which may directly or indirectly involve the
degeneration of retinal cells, including ischemc

Thus, tﬁ@Eérﬁ@&ﬁhB'o?ﬁ\e'uﬁ\/e&ﬁ&?é@ foudioRsd Holih&rgRaiFaRd®Bt thé nACHR. In
neuropat y, all fornms of optic neuritis &grelate

additiomareferead erspravern el i IPYRVEPD shoy pelsclyey HaAGERR eahyity AN
compomtﬁf@rﬁ e pf Egﬁt I’E\@E r%Mi%’m ﬁéﬁ@@gf' Se fdhb '?&B@taphﬂmsl%}’ﬁérﬁéld

al detachnent initrs

agonistgi @mﬂnﬁaor @@t&g@rfﬂ@dl&atalrssé&%recgé@f s vitelliform

retinal degeneration, Leber's congenital amaurosis and

other hereditary retinal degenerations, pathol ogic
Due to thedmharmaealogien ardfijeso coppewntds af |tfteylna¢mlon@lﬁe gnticipated to be
useful ﬁ?fh‘aeq%ag%ntocﬁtd;]s‘éaggé% ORMéns b8 JRERENR J@§Pagfed didi€ses, PNS

e rnvention are use i agnosti c
related aiga@aS@ disehees RRETed iogafiergmationy pamndméwdr@\@aitswmpt%ﬁ eavsed
I ni r
oy an e LETRHAETLLENRlos GLUPER! BERDLEE LY T BV icuce g
neral anxiety disopters,xdegbitive disbrdeis, degoniog end nesnery deficits and dysfunctions,
0 b e

Alzhelnl?f-ﬂr’g:ﬁt cﬂ?@a{) ?bhg?' @larll r‘?%?\eél ﬁa ét%gr Hbﬁhnﬁmblgg?ﬁg Wﬂ% prionic neuro-
degenegali ve@hsqr@erlsabeh\ am @rwtzfehislamb:ﬁlaea%am MutdlsﬁalsarCBrj}es drela

TS e, RERPBACHR AR 81051 oy BB Bl nic

pressionj sehizophrepéa, theccdgnitive deficits in schizophrenia, obsessive compulsive dis-

‘—

orders, 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, pseu-
dodementia, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue syndrome |
and jet lag. Furthermore, compounds of the invention may be useful for the treatment of
endocrine disorders, such as thyrotoxicosis, pheochromocytoma, hypertension and arrhyth-
mias as well as angina pectoris, hyperkinesia, premature ejaculation and erectile difficulty.
Still further, compounds of the invention may be useful in the treatment of inflammatory
disorders (Wang et al., Nature 2003, 421,384), disorders or conditions including inflamma-
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conpounds of the invention which are properly
isotopically | abel ed are useful as PET markers. Such
w@RIhomedoker s are | abel ed with one or nore at onBCT/EP2005/007630
selected fromthe group consisting of 1 1C, 13N, 150 ,
18F. The agents of the invention are therefore useful,
for instance, for determning the |evels of receptor
occupancy of a drug acting at the nAChR, or diagnostic

.pur poses di seases.resul ting from an i nmbal ance qr
tory SSPERER AT TRAGSR: THATTUPPRSHE DPF R DREratNe Cofls and
diarrhod, f@ﬁﬁddﬂﬂﬂ@Sﬁthéﬁn\,{@hﬁérﬁm@mﬂh}ﬂiam@a&eﬂﬂ i@ Uid trdaterems ebwilirawal
accor da Ece with the tﬁlbove res

t ' o
SymPIORTE Ga L TAGRHN B N6 RS oA BTEI G POPNESe 'Rt o Rigpiine,
opioids f s¥nzB&HEEPiMERHNAthIcdHd]. Finaly | denpasde of thetieertior sexytbe useful for

e ool O BLOVL S € COCET Lo LRl o

pain asSASHES Witk lc}zlﬁ’ceﬁmﬂwé ﬁblN lrﬁefyocdhﬂmééluﬁlaﬂgnatbne@m’ﬁmﬁatﬁlbﬁaln

nventi on a further a

central pAGHIP R MEROAR BeRA ofEieR 38 bR SBEPPHIEYHP AoR BRgPeUtc

neuralg[gecsﬁt@l@@f,p}hergqueywmﬂﬁyst em structures involving nAChR/ n
vitro or in vivo, which conprises contacting brain

tissue with an agent of the invention. The nmethod of

Furtherfrﬁtﬂe Id@g@ﬁéramﬁ] @%er@qytasﬁmrg Q/h&:thfrbl?)t ?@ tre@@ammdmblu@g dlseases
ermnin et ner e ent O e lLn ron |.a
which neawed"fegf'xge&'%emq%wpe/e e ot olgeWs Fa {? o Tachmic

retinop&thie8 i §6hdpy, théﬁdir\'iédl@en’ﬂ&‘ @pﬂicﬁlﬁ@ﬁ‘bpahy Ul tforhes ofSdpfig neuritis, age-

retated BACUET 8RO A AMEBge B P SHEe VD PREHG BEDF Dot AMD),

dlabet@\lehﬁ’d\éd’ﬁlﬁ}y @%t@@trhédwé?fedéﬁﬂal (OME)] k&mél&i@t@dﬁnﬁéﬁﬁ rehrlﬂtls pigmentosa,
ticular, the aﬁgnts of the |nveni| on ar

Stargarh| & 966 #ic BRELS P LRI 'R HIEEBRRTPI QDL POTTAHRPC A Amgosis and

other héRdfar) ¢EtrRNddgens flivhs, pdiitolede Afyspaf rétuh@pétﬁ%@ﬂﬁﬂeﬁféatunty ,and
high affinity at the a7 nAChR as shown in the

di spl a

Lebersff@IFGF%WSh%Ot'Pé‘@P%Opag)y A functional assay for affinity at
the a7. nAChR is carried out with a.rat pituitary cell
line stably expressing the a7 nAChR BrlefIP/ GH3

In anot'a,%nasgeffte%r?@mwghwsjofégﬁrré@g fiepyareris e Aeiagapstic agents and/or

PET ligands, e.g. for the identification and localization of nicotine receptors in various
tissues. Properly isotope-labeled agents of the invention exhibit valuable properties as
histopathological labeling agents, imaging agents and/or biomarkers, hereinafter “markers”,
for the selective labeling of the nAChR. More particularly the agents of the invention are
useful as markers for labeling the alpha7 nAChR receptors in vitro or in vivo. In particular,
compounds of the invention which are properly isotopically labeled are useful as PET
markers. Such PET markers are labeled with one or more atoms selected from the group
consisting of ''C, ®N, "0, "°F.

The agents of the invention are therefore useful, for instance, for determining 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.
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were seeded 72 h prior to the experinent on bl ack

96-wel |l plates and incubated at 370C in a humdified
watovespises e (5 % CO2/ 95 % air). On the day of PEEEP2005/007630

experinment medi umwas renoved by flicking the plates

and replaced wwth 100 m grgowt h nedi um cont ai ni ng af

fluorescent calciumsensitve dye, in the presence of

2.5 mM probenicid (Sigma). The cells were incubated at

1 oA W P BB B o e o

use as aaghed forictieoimiayingHepes- buf fered salt solution (in mM.
NaCl 130, KC 5.4, CaCl2 2, MgSO 4 0.8, NaH2PO4 0. 9,
gl ucose 25, Hepes 20, pH 7.4; HBS) and refilled with
In a furth&Cagplech theqiBesenmventivmproaidtagavngiositioh dor lalpging braiatied

e G R e RS REC Ry MOS8 g an

agent opthaee@ntioh.oan i nagi ng plate reader and fluorescence
signal recordedd In this assay, conpounds of the
i nvention exhibit pEC50 val ues of about 5 to about 9.

In still al?@ﬂl?éraispgﬁﬁtgaqurﬁﬁm ﬁ)@éﬂicﬁ)ﬁﬂoi/iﬂeé Binseth@sfor @&beling bra]in anr(lj

. rererread. 0 assess the onj st _act.| vi of tne
peripheh et ehEcirdnia ond BACHRE A an At whien hrerfes
contactifg Brain 8sSielitradin Ayt bf thiedhveasisay i s carried out using

a human epithelial cell line stably expressing the
human a4b2 subtype (M chelnore et al.,

The meﬂ%g)rdf Fe%ﬂéﬁtl%ﬁ&b@; @a‘rﬁpri%@céwfufrtﬁbmtaﬁemhed ét&({j&&)nfi.aﬁ@whether the
In.t ssay, the preferred, c ounds t he
agent 012 hedmisninn labglpided ?&9%@?% rgaefﬂ@r@gp ﬁtﬂ@w@@%‘f%&%@ by
observi thtzﬁa@_%xs eﬁlﬁcttﬁrbwsa@tp@@nmnsémisf@h tdrﬁagre%rtut FETY @ﬁpiggl@dﬁloton
. .0 e 1 nvention on "gangl,i Qni ¢, sy e" (a . .
emissiop GeMpHi&d) temwf?@hbﬁs%éeﬁ, ohpEY P%%%ep?'&w'fc%ggtﬁﬁwém% alpptive
radiatiohdle 5-HT3 receptor, simlar functional tests as just

descri bed under a) are carried out with a human
epithelial cell line stably expressing the human

In particftthk iRt e/ iPfent@n@Ré b7 IniddBnRRREegRIMGIE Mceptor (a7 NACHR)
expressing the human nuscle type of nicotinic

agonistg.eceptors or a cell |ine endogenously expressing the
murine 5-HT3 receptor (Mchelnore et al.,
Naunyn- Schm edeberg's Arch. Pharmacol. (2002) 366,

In functiegsl. aS@emacthmagenmp‘gﬂie dveptiery display highaffinily adéhe ¢7 pHCBR as

shown Mﬁe%%%mg/%@& the nuscl e subtype of nicotinic
receptor ds well as the5-HT3 receptor are especially

preferred. In the nodel of m ce show ng sensory gating
a)A fun%ﬁ(gr;aq iagsa(ﬁgfa‘éf%hm gtet%e g?%%dh??@ cg}’rie% od‘r%ﬂ%ﬂ%t pituitary cell line
stably expressing the a7 nAChR . Briefly, GH3 cells recombinantly expressing the nAChR a7
were seeded 72 h prior to the experiment on black 96-well plates and incubated at 37°C in a
humidified atmosphere (5 % CO./95 % air). On the day of the experiment medium was
removed by flicking the plates and replaced with 100 pl growth medium containing af
fluorescent calcium sensitve dye, in the presence of 2.5 mM probenicid (Sigma). The cells
were incubated at 37°C in a humidified atmosphere (5 % CO./95 % air) for 1 h. Plates were
flicked to remove excess of Fluo-4, washed twice with Hepes-buffered salt solution (in mM:
NaCl 130, KCl 5.4, CaCl, 2, MgS0O, 0.8, NaH,PO, 0.9, glucose 25, Hepes 20, pH 7.4, HBS)
and refilled with 100 pl of HBS containing antagonists when appropriate. The incubation in
the presence of the antagonist lasted between 3 and 5 minutes. Plates were then placed into
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et al. in Schizophrenia Bulletin 22, 431-445 (1996),
t he conpounds of the invention induce significant

W@ e0s00360g)at i ng at concentrati ons of about 10 POT/APING/007630
40 mM The conpounds of the invention may be shown to
increase attention in a tegf- of attention for rodents
(Robbi ns, J. Neuropsychiatry din. Neurosci. (2001)
13, 326- 35), nanely the 5- choice serial reaction tine

. test (5-CSRTT)..In this tes th st obseryv
an imagji Ha bR AT s e S e Tadhin sl rmiipuis,of the
inventiofRehidft pEMgIWallidieofradbuindi ot alfodss P.oPattial drid pbtemlmopnetsen this test
fj @the correct hole within 5 sec. in order to
are preieER®i ve a food pellet reward, delivered to a feeder in
the opposite wall. Conpounds of the inventi on may al so

owlearnln /. me y .enhanci n n the soci al
b) To a5ea80 4 4 I eyPTEat SOty o Lo s & e iuerdap of 4R Rlrfan
neuron@ﬁll\@ﬁRLlMBZB@@ﬁmarE’ﬁrﬁjuﬁnﬂ%%sa( |%%8&)ed3oyl usihg-a faManlémthelial cell
onpounds of the invention are therefore useful for

line stattlh exppes/gthedineaniodh2ebime (Mishelepiedt sy, Npemgatsoredeberg’s
Arch. Pﬁé}{jna‘%leg g@@é ﬁ5 Whis%a?'tﬁ@bﬁ&éﬁed ik lo¥ tHehAvehtion

tion ove. e usef ul ness of a7 nA R agoni st s
show Selmtwéwf%d@@ﬁéﬁghwbty@e@ocurrent ed inthe literature,
e.g. in Wang et al., J. Biol. Chem 275, 5626-5632
(2000). For the treatnment of the above and ot her
c) To asties® teeardagariin aatiyity o theataaphyndg of tie iavanyapen e “ganglionic
subtype\(lg(%ﬁ%:teé i Is%ge tggé 2>f r?{:otﬁwn:e ek%%t?nn o!1{%ﬂgé’)"alnh ’thé3§ I—PI‘%%%%Tor
similar fohctioahal ﬁeststersat:stcﬂesamtméd Unglena} aneecaaned! @dwathia lyurodn epithelial cell

ine 5333806 BEL A1 AR SlEha. £UH8 Sbabplgy oxoressing e
human emnptieyngeh ofl%wcrotne»casrpémorstohe cetrboes enddgemously exgrgssing the murine

5-HT, r%e%r%r(glﬂc@nfrﬁorgl ?tlgém;(ﬁ %%D lec}egg{isaﬂc% Bt]aﬁ%\?v\gr éécszg 366,

235. th&b’duhdsl halchadpiaelitkgenio mmegm trat ioGp4 Inr\ChRetHael nosble subtype
c sma re mai ns t ta e 0 a
of mcot@werﬁa%@a& atel pe Bes T S0 Copfralareler®d: osul 1 s

in animals are indicated to be obtained at daily
dosages. of from about 0,01t [ K
In the nigeich Jmicg ShPWIgSENeY §at mq/d%f%gzg@x?%w% p“%crpo%ﬂ%g% 1Le°"afd
et al. infgchFopeHia Blllétih QZaftBJUMS]("‘t@@G)nWedﬁ)mﬁbtmds oEthg inden@on induce
about 50 to 200 n), .conveni ent
signifcani FPRICEY G7 RS BhhoBeen AN P AaLl GG dortla « per

day or in sustained release form Oal dosage forns

accor di n%h y suitably
The compounds of the invention may be shown to increase attention in a test of attention for

rodents (Robbins, J. Neuropsychiatry Clin. Neurosci. (2001) 13, 326-35), namely the 5-
choice serial reaction time test (5-CSRTT). In this test, the rat must observe a wall
containing 5 holes. When a light flash appears in one of them, the rat must respond with a
nose-poke into the correct hole within 5 sec. in order to receive a food pellet reward,
delivered to a feeder in the opposite wall.

Compounds of the invention may also show learning/memory enhancing effects in the social
recognition test in mice and rats (Ennaceur and Delacour, Behav. Brain Res. (1988) 31, 47-
59).
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conprise fromabout 1.75 or 2.0 to about 700 or 1400
nmg of a conpound of the invention adm xed with an
wappsopicdat e pharmaceutically accept abl e di | uePtT/8P2005/007630
carrier therefor. Pharmaceutical conpositions contain,
for exanple, fromabout 0.46%to about 99.9 % pre
ferably from about 20 % to about 60 % of the active
i ngredient(s). Exarrpl es for conpositions conprising a
of. the.inve ncl.ude, . for ex le,. a .
The cof PR SRkl ion s e et S Te: b e B o Ertmeny -
cIudmg&mﬂ@tkbhIdnd?giré\@nﬂglfemf vafoud mécgem;sl feismlalﬂm cﬂwc&esu@ﬂbnédi above.
0 e. of a conpou 0 ormula | or
The usglulfgsHieDRERE 20oPiA A TECTRCOTETF SRR COFumeRd &1 egisrature,
e.g.in wa%g e€ald-J. Bid® @ﬁerﬁf@racemgeﬁz gz@oupy be buffered to a
Hin the range of, e.g. from3.5to 9.5, e.g. to pH
4 5, by a suitable buffer. The conpounds of the

For thelt@%@REnt 8Ntha 8o S84 6RBNBEGHES] e léﬁ@fdpbhat@%o‘s@@ee@fré?ébmpound
chemicals, For use according to the invention

(active tgragisnh®’ e 'PY%‘"PBM%P%\CQUF% Ua% deRending YRR (T iex@inplg, the host,

the mo@C&eRhARsEateAlahd tehA0fk d?%)éeb@ntﬁldmw@ icBh@tiPbesy ﬁéeﬂ&b 8s well as
active agent or in conbination with one or_nore ot her

the relaggq pQ;@ncggg Hespasticularagept ohifreinyerding £aPIgyed. For example, the amount

of activ® Eﬁé ATRER el Gty e Ra&aRtedFthe @la&us bh%ﬁ&m m%meamaﬁ w.% keehni-
er active agents commonly enpl oyed especi al

ques, dﬂ‘?é’“ﬂ“l”@ef%ﬁ'ﬂg aPerisular agive @egntr?em?%rﬁéen nehe P\@O@ Plasma re-

mains 4t léﬁtae&fptéﬂl@ RYeldbsR (HaRI seutid é‘ffél‘:ﬂ){n gERdraNMBAtSFATREH ?ésulté:—‘rnganlmals
orally, for exanple in the form of tabl ets, capsul es,

are 'ndlé@te%o bragipings phgaily desaaasahfrepaboyt 0P to é‘?@iﬁﬁp@ mgikg RE- In

humané, %ﬁhd?éatéd“diﬁl?tdb%?é@||rﬂiﬁ1b%}$ge%f IRHSASIE 0INS -abSUCR00TRBEay p.o.,
active agent s ez%) in such combi nati ons are

e.g. fropyabpet bioy208ene ma@mwem@nwrwaﬁgqrgd Pifg Qsfin divided doses
up to 4 lszg)ez@;sv &4I¢Qusri§ﬁed ?e@éa%%tfbr\ﬁ? RERERE foring ae&@&ﬁgny suitably

bi'tors (ﬁ@' sel ective serotonin an
compriseofasp PR@PHrA %@mqu}(}m‘ Hiop@pgof(asqsw@gund of the invention

‘ admlxe8 QUitM %Hta'pﬁfbﬁhat@%'aﬁﬁé(&lﬁ%él!(} %cce%?éb% GiRlenBOH daRRY GRAEHES |

buspi rone, car bamazepi ne, " oxcar bazepi ne, gabapentin
and pregaballn An SSRI suitable for the present

Pharm?c‘é\ﬁﬁ&ﬁ k8Rp b&t.&r%p&ﬁ'ta% l£%r SEIngH, %n‘i EOMt 0. Hox®ldLBE 99.9 %, pre-

uvoxam ne sertraline, paroxetine, citalopramand

ferably &g akeub g9 &mio 2PUERIR Sithesantive fngrediart(Pr esent

invention is especially selected from venl af axi ne and

dul oxetine. The term "benzodi azepi nes" as used herein
Exampien &ar ggesositians doswpising|ai apmpednd of BF dvapéqsuintluds, dorepample, a

id diggarkibP A% Bilftioh & éb@lUS‘l LR LR dERlsi d

solid %Jsé dség hglrg%lmﬁsl nc'loudeg] Co@ rl?d; not "S"?g]t%egﬁt 0 sion an
a suspangloppére. @@ salt of a compound of formula | or a free compound of the formula | in
the range of from 0.1 to 1 %, e.g. 0.5 %. The composition may be buffered to a pH in the range

of, e.g. from 3.5 to0 9.5, e.g. to pH 4.5, by a suitable buffer.
The compounds of the invention are also commercially useful as research chemicals.

For use according to the invention, a compound of the formula | and/or a pharmaceutically
acceptable salt thereof may be administered as single active agent or in combination with
one or more other active agents of the formula | and/or a pharmaceutically acceptable salt

thereof or especially other active agents commonly employed especially for the treatment of
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fl uphenazi ne, thiotixene and flupentixol. The term

"atypi cal antipsychotics" as used herein relates to
w@k@sanichs ri speri done, ol anzapi ne, queti api NePCT/EP2005/007630

zi prasi done and ari pi prazol. Buspirone can be

admnistered in free formey-as a salt, e.g. as its

hydrochloride, e.g., in the formas nmarketed, e.gqg.

under the tradenark Buspar(tn) or Bespar(tm. It can

the disie TR BREREL AR St P scinghs) oy S86H anfler S
orally, fbh@(érmieznrdhe ifdren ditdbletsh Icapssmhs asasbraad;eétspnday, @ garentocdly, for
he _tr.ade an be e

exampi i RS Papie el el ler sl Rrin SR BB AREE Soents
employBairoxehicombi{rabiGn# &e-@efefdbly Selected from the group consisting of

benzodﬁ%?%lgg%%?é%cgm#erﬁ)@%t}rgap%ké a’#llb(lﬁ-OHSf H%I%D ??ell]néi\)epsiepcﬁgri\igiand
norepingphilired edptake gwhnbmgle(rSNFkle) icoaciandd dﬁamychbﬁ'@s atlyblcalan
m_ni stered

ant'psv'?ﬂ%'fﬁe%e'ror@eF?rrbamaﬁsp'ea Gitzgasiine PP B A Brepfbarh

the form as narketed,: under the tradenmark
ared. and

An SSF§§UE % qrﬁlé%preﬁe%gn\éﬁrglgr%e qspec %ﬁ%{g&ﬁg?ﬁo ﬁmggﬁne fL%/okamlne
sertraliis] pardxsties, @flalopragh and BsdithRpfam.MAaSNRAEHeibedior megoresent

|nvent10é1dgn%rﬁp%c?azlytér8 ’egéggFoiﬁw '3‘%}1 S g ngarﬁﬁ]dglo ﬁ@?ek é‘fxgg nzodlazeplnes’

as usedingtein ihdaedds! adtaghbtalnﬂt@jlt@pmnaaéﬁarhj diézepam éﬂd I@?zﬁ@ﬂ«ﬁﬁn The
ni st er e

torm “cg Mo GRS B Son Sl erbBrpaies, bt ia PalliHeuS falggeridol,

fluphenagife Rhlbtnﬁér%cbnd’ﬂdpbﬁtb(dl OFH® tefm aay@caaintups;@h@ucsaas us&d herein
orm as markete

hydr obr om de )
reletes (i aFery REPEIORTE PRz B SV VAT SRESRI R S A AR be
: adrri nistered, e.g., in the formas narketed, e.g.
rthetrade ralex(tm), It can be prepared
BUSPIrGAon A AU OB Inres Forer o6 Shlt etk 451 AVGEARTAT e, 8.0.,in the
form asM@BikaiedX & lye usddt ﬂb@tra@éﬁwaﬂks;@b@m o@-&%spar""lﬂ it & tﬁ@pﬂ&pa@d and
revi| or

t
adm'"'%%rragx%ﬂv A8 degfﬂ ibgd '%Ltﬁ S 8% é?zg‘j:mcg(e&ne Fan ?%émmﬁ%rsg e.g.,in
the forrfrf K@hﬁﬁ@ctﬂbr@ie adhelaketddeely: adw&ngtrwémadktméimm |t tan be

red and adm piste
preparqdnéyréa@df%o'éﬁ?ﬁ d, ecthr PRARSEBER B %308%1%%%{@ gas R a1,
benzod%x@l—5—ylo§&y)hféﬁ1ﬂ]01-m ﬂiﬁorﬂﬁie‘f‘@%@ﬁencﬁn@ caHbéesdriifiStered, e.g., in the
e

?(emark Tegret ai ret a$7 . Oxcar baze i ne
form aseaﬁr §edadgi HYSrdhe ad%mﬁf K Paxf™ &Prﬁfé%afﬁﬁlaﬁétaéﬂ"n's"efed

e.qg., ast&cnbtrdﬂﬁ rus @@12 rrag egafrbnnEr ¢alrﬁret é’drﬁﬁ‘lmere@@@r mﬁ@ mrﬁfsas

wel | fro rature [see for exanple
marketgb t?lﬁbtui‘dﬂ th@ﬁfaﬁﬁmafk@fe‘é. oﬂtlcé‘ﬁ bedgsypared ey admigdstered, e.g., as
descrlbé& 98@$]4 5362PRP EYnaPe S chf ba BahMiStERUEE.g.,8n the fol ab Pfarketed,

e.g. under the trademark Antelepsin™, Diazepam can be administered, e.g., in the form as
marketed, e.g. under the trademark Diazepam Desitin™. Lorazepam can be administered,
e.g., in the form as marketed, e.g. under the trademark Tavor™. Citalopram can be
administered in free form or as a salt, e.g. as its hydrobromide, e.g., in the form as
marketed, e.g. under the trademark Cipramil™. Escitalopram can be administered, e.g., in
the form as marketed, e.g. under the trademark Cipralex™. It can be prepared and
administered, e.g., as described in AU623144. Venlafaxine can be administered, e.g., in the

form as marketed, e.g. under the trademark Trevilor™. Duloxetine can be administered, e.g.,
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as marketed, e.g. under the trademark Neurontin(tn.

Hal operi dol can be admi nistered, e.g., in the form as
worok®bwsos e.g. under the trademark Hal operi doPCT/EP2005/007630

STADA(t ). Fl uphenazi ne can be adm nistered, e.g., in

the formof its dihydrocbhgri de as marketed, e.g.

under the trademark Prolixin(tnm). Thiothixene can be

adm ni st er ed, eg in the formas nmarketed, e.g.

1 tr oo e R RS b R B SR i

admlnlsté@&l‘ BigS tRrRdcfityd |h ITH #302@ 21 NCaMbanfaeepmetan be administered, e.g.,
hydrochlorlde int

in the foryh g Markrieq. %@éﬁﬁ?kgéﬂﬁd&m h'f E?QFSF'%SOF{T$QV?§8F% QFeathazepine
can be RBFASCAIE . i the ﬂoﬂntabenérﬁéﬂédaé gﬁamd@iﬁtﬁitradamrk lSI'mltJaqf)ltalTM
the trademark étn%g t cnbe p %z gl
Oxcarbaggh e Sot e T DU egbise [naegBhpTimBG Aepuce H &
Xenobnoﬁ@éﬂ@ﬁﬁ@(@?dﬁ%‘??@ (1986)]. tdkﬁ)ageh‘m ésn paadeinitered, @g., in the form

I S K N T O T

in the foﬁﬁ@‘s PhkQEE . g Burldler tHeﬂréJéﬂ‘oafrl@ Fmo@%r.mrsmw Elulhenazme can
under the trademark Ris 19} pi ne c nbe

be admiBigiraf Srbr BAC B of 16 HIDHEOSTHE 25 TRFRERGRD. WG e

tradema\"l(‘ﬁﬁﬁmhh“e 'IWOW%F%V d‘anzbéoécﬁ?ﬁﬂ(stéﬂed Y etr @pifsren @ﬁmab@ted e.g.

t . he f
under heriSPTERENPYATS el koS BREISE R 28 GRACr R 185

Flupentli‘a'@aﬂ'béta%hﬁnqsteﬁécgor insfintd & therfoanasf l[ﬁadlkﬁiredwlorﬁiege g in the
der the trademark Geodon

form as aneghetoshs BaPT bedraceE: BRETIOS O K P @R ateanode ©-9-
in the foﬁqga'g'?ﬁé&gt"e@de Curitier tHé“tréd’é@né‘rQDébﬁ@lTﬂallt k&t pd prepagsd, e.g., as

r the trademark Abilify . It can re
describesl ig BP 925, %QQ@@HC@WPW’B'”G@%’%Z%Q *fh@eg?ﬁr‘ﬁ Er\aékeg‘?d €.g.
under tﬁeh?ad%?ﬁdrly Ee;&&ﬂﬁ&ﬁd'uedéh%é ;d@ﬁéﬂeﬁl &6., ¥ Jeeeheaas UsS 3,539,573.

neric or trade nanes be taken from t he act ual

Rnspend@aetca@ hegrdnminigeradan@ard tfteofﬁﬁ‘@ REiINRAetPAeS feinRder fifgkgdemark

Risperd@fm fé) drRinBterBatEq! i thB&HNA idR@ted, @.gJ under th
ISper ? %H%éjﬁPu [ ca?l olr?s o e@corres ondi ng co?}c%e (B under fhe

trademark yrreka s Quetiamiye P?ﬂ:’é? B@PE‘E%%TeBye Bef’bV@ﬁ & awrketed eg.
under tl"%het?act%ﬂ"ék ik o%@ef“m 2ib@s@bhe kan belabihisakRlded gt on ek by

active 1 ngredients and based on these referen

marketeld; k@wkBderdhrishdemens Grasondt 6 REerepeise: ¢fe as deScribed'in GB
281,309 Q@Ffﬁﬁé‘zgeiét cga‘ﬁ"’lt el @Sy amnp ietRPAd m@t:-keltéu standascthe

in vitro and in vivo. In the case of
trademeak LoiifyMhalt Fambe pfe@arﬂﬁae@@ﬂq%we%dﬂbﬁ)éﬁpﬁéﬁé for

separate adm nistration of

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 Interational (e.g. IMS World Publications). The corresponding
content thereof is hereby incorporated by reference. Any person skilled in the art is fully
enabled to identify the active ingredients and, based on these references, likewise enabled
to manufacture and test the pharmaceutical indications and properties in standard test

models, both in vitro and in vivo.

In the case of a combination, the pharmaceutical compositions for separate administration of

the combination partners and/or those for administration in a fixed combination, i.e. a single
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the conbi nati on partners and/or those for
admnistration in a fixed conbination, i.e. a

W@ ovgloesges eni cal conposition conprising at | eaBCT/ERN0O5/007630
conmbi nation partners, according to the inventtion can
be prepared in a manner kngw per se and are those
suitable for enteral, such as oral or rectal, and
parenteral administration to mammals, including nan,

galenlc%:l nE'P %Wg ﬁ@%ﬁ%@é?ﬁ%?gt a{ﬁ?'oh%bﬁia@éﬁ%%ﬁ@elrg %g}d;rg{ato%e invent-

tion cardbeopreparedi in acoatien abovem pevi sdwarmm'edhomwable for enteral, such as

oraor R TRRSA RO VRSBl PR W REREA S o e
rapeutlddne effectiversmbioumh opatrieéast pee phainmcetbgially agtveicechbinativh@artner

T T T T R TAT e T  ee
suitablewiot Gntetet or pér@ht‘ﬁizﬁllappllqmtlowiwedn ttre d:dmbnmiminqiarheafémﬁloxaéd are

. the res ectiv ete rder t ul.t in.the.
sppiecyy et Peh & M FREy =g obor DU LReSh el sbiRinachliugfton
can takB e:{agjerm apdsteuawhceemtrﬂh?umwmn @wvmdeqmmatpaom |§aflet bhibe

conbi nation ther or .entera tea
respectfBranTiairigred ey s v sl Catsdagd Pt not
mentiorsddateraia oshegatsecoat ed tabl ets, tablets, capsules or

suppositories, or furthernore anmpoules. |If not

i ndi cated ot herw se, these are prepared in a manner
Pharmdcaotieal Dﬁerpasanonfs Gdr tlee(ecﬁrpbieatlinn threansg fafenterav@rgdremeatal admini-

ot P R 0 R P AP SR P e,
capsuletshﬁ‘ sum'bdwsntoﬂést Qﬁﬁurﬂferrﬁor@()i%dlﬂés tfmop idtaatyd atbeivise) ddbskerare
dose of each for nee

i ndi vi dya a
preparetin @ T AT PR PR s e Seatm et SMERiLmidha, granu-
lating, srmgeeseeﬁrnxg I@‘séclamhg gelyammg erabedsast ieaill by éﬂpr@clseﬁ ¢t the unit
uni al SO e reac mnj str
content S RIIORGEET R SIS0 Bapoh AlHap! doge pher Siiees e
not in it8&If EsHskiue aﬁﬁﬁt@&tlv@?nmhlsa?ée theanccosdziry afiéqiNe Bafounetah instead
ere S| aneou

e adm ni |y or.s uentlal
with a Jgle st Sahe e e aHBRT ey bR B o Grdabage tnits
separatel y (e.g. sequentially after fixed or variable
riods of tj

In parti nﬂtléera?ﬁglcrﬁr@ efgﬁi:tly)efa gmgqérfgitqig%cgﬁ g{':ﬁlg {egb]lbﬁ%’uon partners may be
adminidtéret! @&hul@h)eo@af,ly ar Qéq‘il@hﬂ’eﬂl& ane B Gr@et @ntihige topdHdnBImay be
rise adm n at j og of the comhi n

acminishatig SEPBIELY (S0 SSAUTUIRLY BROLHED of Laiale SeIpRaer Brehic as a
fixed cdifilfiRatdin. PBREERER IthE Alethodast treptradnt &inslat TCzfnﬁzrgat@ﬂplot(a. Hisorder

accordlgg frt?'f E{eé%{e%nb%%@?&@wlg%ggg%@gsgr grﬁ %{;tgﬁ %w(a%oug 'par?ner (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 invent-
tion 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 separa-
tely at different times during the course of therapy or concurrently in divided or single com-
bination forms. Furthermore, the term “administering” also encompasses the use of a pro-

drug of a combination partner that convert in vivo to the combination partner as such. The
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or an active ingredient of a different fornmula) in
free or pharmaceutically acceptable salt form

wa@ Rowlobssneously or sequentially in any order, PEI/EP2005/007630
jointly therapeutically effective anounts, preferably
in synergistically effectiz®e-anobunts, e.g. in daily
dosages corresponding to the anounts descri bed herein.
The i ndi vi dual conbi nati on part ners can be

dm.ni st ra teI tant ] .
nstant iH0h 1 efilaR B et Bistel ot ol ol P gt BPapffe
neous andtrmrtnlmatatmg tferaartn’rsnt aﬁdrthdamrmnd'aér,mrtmermgé risrio be interpreted accor-
dinal "adm ni stering"” al so enconpasses the use of a pro drug
NGY- of a combi nati on partner that convert in vivo to the

conbi nati on partner as such. Thei nstant invention is

e orkIGE S8k 0 R AL 890505 o PRSES PR B, 5 el oo

ding onaimelpartieulaiecompadhai mrmbenadegﬁcalsomobeom ennplopedatthel mode of ad-

ministraﬁgﬁfth%% Eﬁ#%lbgw r \%tgbé?t,}%ose%%ﬁtg r%g h@%%@gpl n,ﬁ‘% rg&ed

Thus, thed@osage regitearis Gélrmed mﬂaazubrqﬁmae mrtbarxtarxear ofdactpesndliding the

route oG Erlon: BTG Te BRI Py aret RO g iiavent. A

physicidrg 'bl'rgcrbrﬁ eav&drinarlansof ot’direaryl @Br&gan rﬁyrlwﬂatermrrrseinﬂqirmrrbe the
var rs_includin
effecivg GEPUNEH AR ARG e lore SOITT R B AR URaS dagpter o
arrest tlﬁmdisbraeﬂt@rﬁm’ﬁal Peddighsh mfachieerng a:bnee‘rttratlén ph&'@lactrmrngredrents
ithin & |aqq or . ve errna{ Q naré Kineti
within Ui 0P Rl P TSP LR B e B TUE FoS gL e kinetcs
of the a@fivel ingreslion@d’ avairbilinetoitageesiieent s required to prevent,
mtigate, counter or arrest the disorder. Optinal
preci sion in achieving concentration of the active

S In acco#d@@é@ﬂit@ﬂieﬂ‘oﬁ&gbfmgnthbfpﬁesl‘eaﬁg&rtrbﬂbiswped)\mt&sef fi cacy

houyt res

(1) A cofipbi 5 VB or b dcaHr 4 i aRrEah 0 us2 A P abaroe e rneraeutic

- treatmehB6fERhamintedSospkfialjCs e féepéldléllb féreefaeraagmihagy rdchptor agonist,

B2 O OGN A D
cially of@n?@ﬁ@%}i Pﬁr@bfhthé PhAREH cﬂr@orﬂfrle&b?bﬁh hefeirbeforeBnd herernafter

eci a a human; especi a or e 2
(2) A PEPBTRUF G BIOSION ForP G s atipas o s Ie Aevia - et Agherme-
ceutlcal(yl d&éptébl@ Galftidrasit aDa0tve ingPatlier® Redier With @ fhagdddatically accept-

pedai |y of any one or nore of the particular
ab'ed"'t'ﬁ%SFE%F' ‘set forth hereinbefore and hereinafter. (2)

(2)A pﬁarﬁ’@a@ém%wnoﬁ PHRRS trteatﬁrénc@rr;rrrevmrcb@ A aivpgsnditheftreat-
ment of V\?hrcr:c e%pﬁg%?’eéeptcﬁna%élee{tlon pl%ys a rrlae or is involved and/or in which alpha-7
receptor activity is involved, especially any one or more of the disorders mentioned here-
inbefore or hereinafter, comprising a compound of the formula 1, and/or a pharmaceutically
acceptable 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 admini-
stering a pharmaceutically effective amount of a compound of the formula 1, or a pharma-
ceutically 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-



10

15

20

25

30

ceutically acceptable salt thereof, as active
i ngredi ent together with a pharmaceutically accept
wa@bdoe/oaichgtient or carrier. (2') A pharnaceuti caPCT/EP2005/007630
conposition for the treatnent or prevention of a
di sorder in the treatnent.gf- whi ch al pha-7 receptor
activation plays a role or is involved and/or in which
al pha-7 receptor activity is involved, especially any
- ne nor.e r.der ' h
oing Bl Sy B RR ALY IOk BUBEf & 05Nt a o
pound of memdium angbaa phareuicecixhllyacepEpleatsitdharadt t her eof

(@) The (o QIRAIRG BLHeGRa 3R} ABhE AL Ay Qochtid &lirthereor,
for the resédtarklof aangdicareerttifontbe éreafmérier peavential efra dissasedeicon-

dition in ﬁ]%étgﬁfa%%r%}o g":‘}'l%bnﬁ?@]f régam%ﬁ%@%%ne&gyé &rdl eSldsﬂwfvoﬁlgg IQnd/or in
which alpieaV neueetdr iacthlity ys iaf/dlmd, esgectatipong oollhoae afdng disordlest méftimned
formula I, or a pharma ceutically acceptable salt
above. {hereof. (3') A method for treating or preventing a
(5) A melh&aslesfined dbloee bb@ﬁtsﬂﬁ@tc@ﬁmmmdnoa] @baeahcoaitaptyoor in se-
i, nvo ved

auence & gylirpbP i ¥edhut Rt ol iR G REP Kty BRoror o

pharma@éiltﬁbéﬂyﬁ‘doeéptﬁ@Iets@ﬁahéf’aat‘rahd bmen@r&ﬂpmdrmaeetﬂtlcally active compound

actor QA ARSHCSE] B EELL GBI Bl ko RO o

compouhbenef salf theredf belu@eespécuallwformwm dhefredtimenf aframyloae lor more of

d/ or _a, pharmaceut i cceptable salt thereof, for
thed'sof‘f‘?r rgipke fBEOJ%%%X%f%ﬁent for the treatment or

(6) A combmaﬁah E@ﬂﬁlpﬁéﬁln@ adh&apsetically effaudivé am@unmftdmlphieeatagemst of the
C a a- ece r . act ation S a,lrl

formua f anil BIPDBGT AR PSR AN eh sPBecsean Be Fteytcaly

active cmpmrndoénw& a @ﬁmﬁ@c@wqanpa@ce@taumwt méretohesadi smwodé pharma-

t.i oned above. as defin
| Ceut'ca'wo%\t% GPRPHS- b ﬁ%@ﬂaﬁf {%Hse @ gusg %@8 Eﬂ?wf o §1F O
" more of$we W digtders EOgbap Bereindalory, ef f ect | ve amount of an .

(7) A i Ao Ao P arle i pEie RS aTvec RBFe cParmgeseskin il (+

trans-2-RRENIACLHIGIGRI0[Y 2 2fddtare3-oiRREA ds 3Ry material and Y represents
pharmaceutical 'y acceptable salt thereof, said second
py”m'd'ﬁﬂé’l’ﬁﬁmﬂy&al ly active conpound and/ or salt thereof

(7)A pkwua:gotﬁ&ﬁ@@ e@ddmrn@ & theSgbol/@ deb&ibed cpaadéeatcr@facw;zee nethat (-)-
or nore of the dis rderg et fgrth herein efP o
trans-2-methyi-A-azadicyclo[2.2.2Joctan-3-ol is used as starting material and Y represents

pyridinyl.

The Examples which follow serve to illustrate the invention without limiting the scope thereof.

The following abbreviations are used :
AcOEt ethyl acetate

aq. aqueous

DEAD diethylazodicarboxylate
DMF dimethylformamide

EtOH ethanol

FC flash chromatography
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(6) A conbination conprising a therapeutically
ef fective anount of an al pha-7 agonist of the fornula
WO 2008/005608 a pharnmaceutically acceptabl e salt POEERING007630
and a second pharmaceutically active conmpound and/or a
phar maceutical ly acceptablz2salt thereof, said second
pharma ceutically active conpound being especially for
use or of use in the treatnment of any one or nore of
t he ar disorders set forth hereinbefore. (7) A
RV pro@gﬁQgégﬁglned according to the above descri bed
MeOH proie®$i characterized in that (+)-
I is used
RP|4P%%8§§Sé?H§%Q ?éh%éﬁ gﬁ%%%lggéfégéﬁ @b%§?9n1d|ny| or
rt pyricdariemperat¢rd ) A product obtained according to the
rac abo%%e%% crlbed process, characterized in that (-)-
€ trans nethyl 1l-aza-bicyclo[2.2.2]octan-3-0l is used
soln. as sdlatidn ng material and Y represents pyridinyl. The
Exanpl es which follow serve to illustrate the
invention without limting the scope thereof. The
Temperbﬂjré@mtenrgeadlbe@ini cﬁgirmcasieswmdss indic@ed athhdrwiseaosictiores are

carried 8?}%6}% ]g%rpﬂ%rﬁ] dlll.:t}etd_ﬁ/ ?Lﬁg ﬁ)'gf' l”@%ﬂﬁd %h?nt%dlates and starting

materiatshis oan@daqyrsyérMal'd ginalytaalinmethide €. yerGidrdPaliBis@nd spectroscopic
ver ed- pha M 2 performance |iquid chromatography
CharaCt?'E'StFB t@%pgf Irg rac. racemate soln. sol ution
Tenperatures are neasured in degrees Cel sius. Unless

Exampie‘ij Igaetpgldati%tnh rﬂ%c%—?ranrs-eﬁfé-tzqﬁlﬁjo%-%-methvl-phenvl)-pvridazin-3-
yvloxy]-2-methyl-1-aza-bicyclof2.2.2]octane

- A solution of rac.-trans-2-methyl-1-aza-bicyclo[2.2.2]octan-3-0l (1.3 mmel) in DMF (6 ml) is

treated with sodium hydride (60% in mineral oil; 1.3 mmol). After 1 hr at rt, a solution of 3-
chloro-6-(2-fluoro-4-methyl-phenyl)-pyridazine (1.5 mmol) in DMF (30 mi) is added, and the
reaction mixture heated to 50 °C for 16 hrs. After cooling to rt, the DMF solution is
quenched with a 10 % NaCl solution, extracted with methylene dichloride (2 X 15 ml),
followed by sodium chloride solution (20 ml). The organic layer is dried over anhydrous
magnesium sulfate, filtered and evaporated to dryness, and the residual oil purified by silica
gel column chromatography (eluent: CH,Cl;:CH3;OH:NHj3 ; 95:5:0.1) to afford rac.-trans-3-[6-
(2-Fiuoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane as a
colourless solid. MS (ES*): m/e = 328.4 (MH").

Example 2

The following compounds are prepared in a similar manner using the appropriate starting
materials:

Rac.- trans-2-Methyl-3-(6-phenyl-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES”):
m/e = 296.4 (MH")

Example 3
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carried out at roomtenperature. The structure of
final products, internediates and starting materials
wo 3006008608 med by standard anal ytical nethods, BCTEP2005/007630
m croanal ysis and spectroscopi c characteristics (e.qg.
M5, IR NWR). Exanple 1: Pygparation of
Rac. -trans- 3-r6- (2- Fl uor o-4- net hyl - phenyl ) - pyri dazi n- 3
- yloxyl -2-nmet hyl - 1-aza- bi cycl of 2. 2. 21oct ane A
sol ution of
rac. -trans-2-net hyl - 1-aza- bi cycl o[ 2. 2. 2] oct an- 3- ol

The follﬁ\éagicgﬁ%la%;c% 6r’é éﬂe)i choern%%%‘?e P‘ﬂowdn_?@%'eg&’ibed in tExample

(N M ner
1 using approgriatel startiog mafer@ls:
chl oro-6-(2-fl uoro-4-nmel hyl - phenyl ) -pyridazine (1.5
mol) in DMF (30 m) is added, and the reaction
3a) (25 ARYBHPd 2tRsared-methgepreayh-oyridazirmyloxak 2-ietinddragdy t o

t R ed wwth a 10 % NaCl
b'CyC'O[yz (%éllgrﬁ%s?@%@t e% _\Mé?%ig:@[qﬁgl ene dichlori d(:a (2 X 15
fol | owed by sodi um chl ori de soI ution (20 m). The
I m 1w
3b) (ZR%I%Q%%'ZWC% er egmgﬂr@% “%g’g“at ed t y-nes@m 3 t he
bicyclo[2.2<]otane,di$ (SN rhieet3B3:4 §MH ca gel col um

chromat ography (eluent: CH2CI 21 CH 3OHINH 3 ; 95:5:0.1)
to afford rac.-trans-3-[ 6-

3c) (2R$ 3R iblbel24F nwrpHyinetbliephany ) pyridarir Briayl P oxaiiv A-aast hy |
l | | lid. MBS
ooty S8R USSR LB A LML L

compounds are prepared in a simlar nmanner using the
L A
o) (2SRRI MR SHE SRR B By e Bze hioypigla 2 2lpoizne, S
(ESY): mfyc=| ZQ&4WEII)oct ane, M5 (ES+): me = 296.4 (M—|+)
Exanpl e 3The fol |l owi ng conmpounds can. be prepared

according to the procedure described in Exanple 1 :
3e) (2SRARB)- mMethypBi[&{@mtmd thiopiened-g)-pwidazingdryloxy]-1-aza-bicyclo[2.2.2]

: 6- ElL,uor o V- phenyl ) - pyri dazi n- 3-yl
octane,g\@ ég))h@% (%(Mpéam cééggFBZbZ 2] octane, M5 (ES+):
me = 328. 4 (I\/H+) 3b)

3f) (28,gé%ﬁ%tﬂéf%%-&-rietthBlgg r{“ﬁ‘ ‘yBY;JynBQSﬁ%' )hO)@/}/ h -aquﬂl&cl%[é’ b 2]

octane

30) (2R,38)-2-Methyl-3-[6-(5-methyl-thiophen-2-yl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]

octane

3h) (2SR,3RS)-3-[5-(1H-Indol-5-yl)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2}octane, MS
(ES*): m/e = 334.4 (MH")

3i) (+) - 3-[5-(1H-Indo!-5-yl)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane, MS (ES™):
m/e = 334.4 (MH"), [a]p(25) = + 210 (c =1, MeOH)

3j) (-) - 3-[5-(1H-Indol-5-y1)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane, MS (ES™):
m/e = 334.4 (MH"), [a]p(25) = -150 (c =1, MeOH)
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2.2.2]octane, M5 (ESt): me = 328.4 (MH#) 3c¢)
(2RS, 3RS) - 3-[ 6- ( 2- Fl uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-

W@ b@xphseds met hyl - 1- azabi cycl o[ 2. 2. 2] oct ane, MECT/ERR0)3/007630
me = 328.4 (M#) 3d)
(2SR, 3RS) - 2- Met hyl - 3- (6- phegayl - pyri dazi n- 3-yl oxy) - 1-az
a-bicyclo[2.2.2]octane, M5 (ES+): nfe = 296.4 (MH)
3e)

30 eSO T TR AP AT sB B S STt cone

MS (ESY: en/s =335 (G\MH—})rh pIRP0-2138: 1(5|ﬁ]rdDG,1roBfa)tography: [ column: Chiralpak

AD, 25¢- ?1%3“9'? 3§>H IH%GZ\S %ﬁeé%g@%é'zt LRGP ﬁg%gfdd Py E/SRE,
Detector2BY 254 i), Meddky1 :-535336minS -presek 2y D- 265|rmphen- 2-yl)-pyridaz
i n-3-yl oxy] -1-aza-bicycl o[ 2.2.2] octane 3h)
(2SR, 3RS)-3-[5-(1
31) (2S,BR)-846H( 1B3-ydi-5pyx pydiidazid-3yionyy-R-rietivglt 1ryta-bicgaa2(d. 2y ctbod
2.2.2)octane, M5 (ES+) : nmle = 334.4 (MH) 3i) (+) -
3-[5-(1H I ndol -5-yl)-pyridin-2-yl oxy] - 2-net hyl - 1-aza-b
3m) (2R, 68EB96-21 2-I2Jod-Stydnasrid Mn-B5oxy]-2mehw- B34a-Bic(dbi2)2. 2)oftane
]DX25) =+ 210 (¢ =1, MeOH) 3j) (-) -
3-[5-(1H I ndol -5-yl)-pyridin-2-yl oxy] -2-net hyl -1-aza-b
3n) (2SRG3RS )at-5- QlHZ]rmiot-a-lyB pyh@ldﬁrES'y)oxymméFhﬁaAazé-t(icb{ldt)[Z.Z.Z[loctane,

MS E%%ﬁe) _5@'?% Tﬂjﬁ@% yI) pyridazi n- 3-yl oxy] - 2- e

t hyl - 1- aza- bi cycl o[ 2. 2. 2] oct ane M5 (ES+) : me = 335

30) @S kie: (LIS S PAE s SR 3HFE S e orgielpayg Zoctane, MS

(ES"): hexassg(MH 60: 40 + 0. 1% TFA;, Flow. 1.0 m/mn.;
Detector: WV 254nn], peak 1: 5.533 mn., peak 2: 9.258
mn 3l)

3p) (2R(3’«§r3‘3[%)¢13r inGok8-bhlppelaidirb2-yloky P rettad it raz3-bidyeryd. 2 2idreine
yl -1-aza-bicycl o[ 2. 2. 2] octane 3m) (2R, 3S)- 3 [6-(1
H | ndoI 5- yI) pyri dazi n- 3-yl.oxy] - 2- net hyl -

3q) (2SRaIRS P3- ¢l @-b%n@thﬂ-ﬂﬁr@@%&f)—)pyrldazm -3-yloxy]- 2-methyl -1-aza-
pyrim di n-2-yl oxy] - 2- e

bicy e o8BI EF O /- 2038 ane. N (ES+) e & 335
(I\/I—H) , mp 219-222 0OC 30) (28 SR) 3-[5-(1
yrimdin-2- 1-aza-bic

' B BN Al 2
3r) (28%{3532‘32[]56(3de€ -3gg)-pyrimidin- ylox% 2- methy 1-aza-bicyclo[2.2. 2]%ctane,
MS (ES*): m/e = 335.4 (MH")

3s) (2SR,3RS)-3-[6-(2,5-Difluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyi-1-
azabicyclo[2.2.2]octane, MS (ES"): m/e = 346 (MH")

3t) (2SR,3RS)-2-Methyl-3-(6-p-tolyl-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES):
m/e = 310 (MH")

3u) (2SR,3RS)-2-Methyl-3-(6-m-tolyl-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS
(ES"): m/e = 310 (MH")

3v) (2SR,3RS)-2-Methyl-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES®):
m/e = 309 (MH")
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(ES+) @ me = 335(M+) 3p) (2R 38)
H I ndol - 5-yl ) - pyri m di n-2-yl oxy] -
W0 awashiees/cl of 2. 2. 2] oct ane 3Q) PCT/EP2005/007630
(2SR, 3RS) - 3-[6- (2, 3-Di net hyl -
H i ndo! - 5-yl ) - pyri dazi n- 3-24 oxy] - 2- net hyl -
-azabicyclo[ 2.2.2]octane, M5 (ES+): me = 363 (M)
3r)
(2SR, 3RS) - 3-[ 5- (1H- I ndol -5-yl ) - pyri m di n- 2-yl oxy] - 2- me
t hyl - 1- aza-bi cycl o[ 2. 2. 2] octane, M5 (ES+) : me =
3w) (2SRIRID-Z-Mdih)yl-348-(3-nitro-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]octane,
(2SR, 3 (2, 5- D|fluoro 4- et hyl - phenyl ) - pyri dazi
MS (ESH @/fll'g’%]( fhnst hyl - 1- azabi cycl o[ 2. 2. 2] oct ane, M5
(ES+) : me = 346 (I\/I—H 3t)

t d
) (253 3R LR e et pan Bl Ao P bidide e
acetamid@ RSIBS)): Avd/etdIsgl(MBF{ 6- mt ol yl - pyri da2| n-3-yloxy)-1-a
za- bi cycl o[ 2.2.2]octane, M5 (ESt+): me = 310 (MH) 3v)
(2SR, 3RS) - 2- Met hyl - 3- (6-p-tol yl -pyridin-3-yl oxy)-1-aza
3y) (2SR| @R‘S}@L[g[ (8- E&hﬂqzomioag@{)%mg?smmtamn 13- {]hﬁﬂl]-l?)rﬁ@&yléylalzé-Bmgclo[z 2.2
ni tro- phen ri dazin
octane, I(Ngg%gﬁz %/fa %/E&MHQ[Z 2. 2] oct ane, pI\/S {ES+;)y me = 341y
(M) 3x) (2SR 3RS)-N-{3-[6-(2-Methyl-1
) sk R R R R el e ARy PrenY
b:cyclo[é%&?@tﬁﬁi@ M5 | @s()&n)étdnyhe AviANuor o- phenyl ) - pyri dazi n- 3- y

| oxy] - 2-met hyl - 1- aza- bi cycl o[ 2. 2. 2] octane, M (ES+)
me = 342 (MH) 32) (2SR, 3RS) - 3- (6-Benzo[ 1

3aa) ( 28'3]3@!89% (B-NthoNEpiskagi) by Rdalir33)oxdh- 2reridiyyi-1 laza-
blcyclo[ggaﬁocta gl l(\)/lg (Esz) ;Z,J/OCtg‘}% M,.,V? (ES+) @ me = 340 (M)

(ZSR SRS) 3-[ 6- (3- Met hoxy- phenyl) - pyri dazi n- 3-yl oxy] 2
3ab) (293,@633(\%”%(;5 aé{%} cljrgyﬁme[hyl pgenyl) oyngazm SMFoxg/FE n)vethyl- -aza-

r—rn—
o ol
-~
e

. bucyclo[é%sﬁoaﬁﬁb RislEs( 2l E@aa-( t hyl - phenyl) - pyri dazi n- 3-

yl oxy] - 2-met hyl - 1-azabi cycl o[ 2.2.2] octane, M5 (ES+)
cme = 344 ( MH)
3ac) (2SR,3RS)-N-{4-[6-(2-Methyl-1-aza-bicyclo[2.2. 2]oct-3 -yloxy)-pyridazin-3-yl]-phenyl}-

acetamide, MS (ES"): m/e = 353 (MH")

3ad) (2SR,3RS)-2-Methyl-3-[6-(1-methyl-1H-indol-5-yl)-pyridazin-3-yloxy]-1-aza-
bicyclo[2.2.2] octane, MS (ES*): m/e = 349 (MH")

3ae) (2SR,3RS)-3-[6-(2-Fluoro-5-methoxy-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-
aza-bicyclo[2.2.2]octane, MS (ES™): m/e = 358 (MH")

3af) (2SR,3RS)-3-[5-(3,5-Dimethyl-phenyl)-pyridin-2-yloxy}-2-methyl-1-aza-
bicyclo[2.2.2]octane, MS (ES™): m/e = 323.2 (MH")

3ag) (2SR, 3RS)-3-[5-(3,4-Difluoro-phenyl)-pyridin-2-yloxy}-2-methyl-1-aza-
bicyclo[2.2.2]octane, MS (ES*): m/e = 331.1 (MH")
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3ac)
(2SR, 3RS) - N-{4-[ 6- (2- Met hyl - 1-aza- bi cycl o[ 2. 2. 2] oct - 3-
W@ b@xpdseps/ri dazi n- 3-yl ] - phenyl } - acetam de, NSPCEBRI005/007630
me = 353 (M#) 3ad) ,
(2SR, 3RS) - 2- Met hyl - 3-[ 6- (1z@®et hyl - 1H i ndol -5-yl ) -pyrid
azi n- 3-yl oxy] - 1-azabi cycl o[ 2.2.2] octane, M5 (ESt):
nme = 349 (MH) 3ae)

FI t.h hen I
sah) (PR hs- e Ao S Rg D Y ) & b5 P SFGe: ane.
bicyclo[¥2.%|&ane, MS €£S7):.3hB £ BRHMAYT )
(2SR, 3RS) - 3-[ 5- (3, 5- D net hyl - phenyl ) - pyri di n-2-yl oxy] -
2-nmet hyl - 1- azabi cycl o[ 2.2.2]octane, M5 (ES+) : me =
3ai) (25K 3R 8)-8-1442-FRaa)-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-

b'CyCIO[%%nﬁtoﬁ%%)eﬂ_%% g)}’elle &%é*g (@14 Ctegxle) IF\J/)ér I( glszi 2:- ylrr%y]:-

331.1 ( MH+) 3ah)

aai) (S BRRER LTS %@*w&pa el RGO e FsT) T e

bicyclo[3242]68tkHg, MSIBS"): m/e = 314 (MH") _ _
(2SR, 3RS) - 3-[ 6- ( 2- Fl uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-
yl oxy] - 2- et hy! - 1- azabi cycl o[ 2.2.2] octane, M5 (ES+):

3ak) (28RSBRS)FHRMethy L Met)3-Bifliigromethoxy-phenyl)-pyridazin-3- yloxy] 1-aza-

vioycolg gy S TE U SHESk Tt 233 @T@Sty%epyrwéd?é'sﬂ) KT

(M) 3ak)

S YT RCTERUUIT L

MS (ESCESRT = 3dagqMH‘B80 (M) 2al)
(2SR, 3RS) - 3 [ 6- (4-Ethyl - phenyl) pyri dazi n- 3-yl oxy] 2-m
et hyl-1-aza-bicyclo[2.2.2]octane, M5 (ESt) : me = 324

3am) (Z(SM‘%RS?@JI'Q 3,4- Dlmethoxy phenyl) -pyridazin-3-yloxy)-2-methyl-1-aza-
phenyl ) - pyri dazi n- 3-yl ox

th
:b'CYC'C’@]Z%OﬁE{fﬁyMS[(@ )aﬂ?/%yc"}r%[(“@’i% 2] octane, M5 (ES+): nle

= 356 (MH) 3an)

o e o TR A7Y SRS A

m/e = 288%) é
(ZSR 3R) 3-[6-(3-Fl uoro-4-net hyl - phenyl ) - pyri dazi n- 3-

yl oxy] - 2- met hyl - 1- azabi cycl o[ 2.2.2] octane, M5 (ES+):
3a0) (2BRSBRS) - BMitidro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-

bicyclo[2.2.2] octane, MS (ES"): m/e = 328 (MH")

3ap) (2SR,3RS8)- (2RS,3RS)-2-Methy!-3-(6-p-tolyl-pyridin-3-yloxy)-1-aza-
bicyclo[2.2.2]octane, MS (ES*): m/e = 309 (MH")

3aq) (2SR,3RS)-3-[6-(2,5-Dimethoxy-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]
octane, MS (ES*): m/e = 356 (MH")

3ar) (2SR,3RS)-2-Methyl-3-(5-phenyi-[1,3,4]thiadiazol-2-yloxy)-1-aza-bicyclo[2.2.2]octane,
MS (ES'): m/e = 302 (MH")
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3ap) (2SR 3RS) -

(2RS, 3RS) - 2- Met hyl - 3- (6-p-tol yl -pyridin-3-yl oxy)-1-aza
whr@gobsps 2. 2. 2] octane, M5 (ES+) : mle = 309 (RMEEEPBAFN07630

(2SR, 3RS) - 3-[ 6- (2, 5- D net hoxy- phenyl ) - pyri dazi n- 3-yl ox

y]-2-met hyl - 1-aza-bicyclof272. 2] octane, M5 (ES+): me

= 356 (M#H) 3ar)

(2SR, 3RS) - 2- Met hyl - 3- (5- phenyl -[ 1, 3, 4] t hi adi azol -2-yl 0

3as) (2%%4)36%’ '@'gﬂg"lopp[hem%) p}n LAng oM L Rty 47k = 302

bicyclo[R 23Ro3RE3,-MS [BS):3n@H 080{MmAYNYI ) - pyri dazi n- 3-yl oxy] - 2-
nmet hyl - 1- azabi cycl o[ 2.2.2]octane, M5 (ES+): me = 330
(M) 3at)

3at) (23R SRSBBE (B FIuord-2-nhdthiyliphedylimpyinidine2iloxy ) 2-prethiyiv diza- 2-
biCYC'O[%LZSﬁ):QC_?%@W%;S‘%Q%gbslz%y(ﬂk?g 2.2.2] octane, M5 (ES+):

(2RS, 3RS) - 3-[ 6- (4- Et hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2-m

3au) (2%%8)?% -(3 I?th)‘/:l p en£ ?pyl’l(?JZI Cé yl%xy]-:i\-/s {hyﬁL ‘aza- rglcydo[z3 3 %]octane,

MS (Es(*jzmﬁae?n@4r(m}-[§ (2,5-D fluoro-4-nethyl -phenyl)-pyridazi
n- 3-yl oxy] - 2- et hyl - 1- azabi cycl o[ 2. 2. 2] octane, MS
(ESt) n1e = 346 (MH) 3aw)

3av) (2RQS‘R331%SD6 @%mbwo Bﬂe@’rﬂ-@hémyl)ﬁﬁyuﬂbﬁhﬁtﬁ@!*yi—phﬁwyl)‘r-eya—

blCYClOI_J@i?eg]QCtgaﬁ %% )e‘g%za\bmg)(wlho 2.2] octane, M5 (ES+):
(ZRS 3RS) - 2- Met hyl - 3- (6- p-tol yl - pyri dazi n- 3-yl oxy) - 1

3aw) (2 ahg) 5 ){\‘/fetth-%-[g (g ]trq‘ﬁjoromethyl ph%n)%) )pyran azin-3- y%x;% {aza-

bicyc! (2 &@e%\(@l /8=(ZsanamHity vl - pyri di n- 2-yl oxy) - 1- aza
foyelel gzli?ycl o[2.2.2] o)étn;ne 4nOM(E?%) me = 309.1 (M)
3az)

‘3ax) (ZR%%%s’}FiSMe&ry( S(d-gramkFridazinya- yldxy) 12aaemec)o[22m@cbdnm{e Ms .

aablcé%g'oZZZ]octane Mc (ESt): mle = 285.1 (MH)
(ES"): ey 31 3RS) - 3- (5- Benzo[ 1

, 3] di oxol -5-yl -pyridin-2-yl oxy)-2-nmethyl-1

- bi I 2.2.2]oct +) o.ome = 9.1 R
3ay) (2§Waza SI)%SMF?h[yI 3-(5- m-]olyl p%](?m 2- ox&?—?-gza-bicycl%[z2.%foctane, MS (ES™):
m/e = 309SRMIRY) - 2- Met hyl - 3- (5-p-tol yl - pyridi n-2-yl oxy) - 1-aza

- bi cycl o[ 2. 2. 2] oct ane, I\/IS (ESt): me = 309.2 (MH)
3az) (2SR,3RS)-3-(5-Furan-3-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane, MS

(ES™): m/e = 285.1 (MH")

3ba) (2SR,3RS)-3-(5-Benzo[1,3]dioxol-5-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane, MS (ES"): m/e = 339.1 (MH")

3bb) (2SR, 3RS)-2-Methyl-3-(5-p-tolyl-pyridin-2-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES’):
m/e = 309.2 (MH")

3bc) (2SR,3RS)-3-[5-(1H-Indol-6-yl)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane, MS
(ES"): m/e = 334.2 (MH")
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3bc)

(2SR, 3RS) - 3-[ 5- (1H-I ndol - 6-yl ) -pyridin-2-yl oxy]-2-neth
W@ keokrasoes bi cycl o 2. 2. 2] oct ane, MS (ES+) : m ePEI/BBWOR007630

( M) 3bd)

(2SR, 3RS) - 3-[ 6- ( 6- Met hoxy.-gqayri di n- 3-yl ) - pyri dazi n- 3-yl

oxy] - 2- net hyl - 1- azabi cycl o[ 2.2.2] octane, M5 (ESt):

me = 327 (M+H) 3be)

3bd) (2%';% ?gﬁg?ﬁ%ég M\ﬁ%}% pi!'”g'%'a?b ggxnc}ﬁz}/nzis %%if]o% Y 1)-p

bicyclo[Z. B3} pctand avis (887; vh/d ¥27 (18BIG)
(2SR, 3RS) - 3-[6- (3, 4-Di chl or o- phenyl ) - pyri dazi n- 3-yl oxy
]-2-met hyl -1-azabi cycl o[ 2.2.2]octane, M5 (ESt): me =
3be) (2SHOIREMPHNIetBIIFD-[6-(2-methyl-benzothiazol-5-yi)-pyridazin-3- yloxy] -1-aza-

BRI T T I ‘é'si) oY 3t
(MHt) 3bi) (2RS, 3RS)- 2- Mt hyl - 3- ( 5- phenyl -
3bg) R REEHE B AD G AP A Y2 nLe%hy% 124z%9t ane,

bicyclof4. Zﬁfbc&ﬁ@ MS 1‘%’?8 hyh/e3= §é¢ (MH- et hyl - _
1H 1 ndol - pyridin-2-yloxy]-1 -aza-bicycl o[ 2. 2. 2]
oct ane, I\/S (ES+) : me = 348. 2 (M#) 3bk)

3bh) (25(;2&%8&8?{5@FﬁLﬁx@hahw)omﬁmmawylbwrmduhwQayé-oxy] 2- e

b'CyCIO[%?Lgl%tea%z_& I@C#/? 0;82 3142 l\ﬁ)ﬁi)ane M5 (ES+) : me =

(2SR, 3RS) - 3- [ 6- (3- Chl or 0- phenyl ) - pyri dazi n- 3-yl oxy] - 2-
3bi) (ZRge;\;qtiﬁhg)l %1' A2 &Y Ol £ 32 Bl A S 1o+ 5o bicy db 3.2 2/50ane,

MS (Es()z.awe 3@52-(&1.Met hyl - 3- (5- phenyl - pyri m di n- 2-yl oxy) - 1- az
-bicyclo[ 2. 2.2]octane, M5 (ESt) : mle = 296 (MH)

30j) QSBZ%%@B%%GWJ'%W%m%b%fbmé%'rﬁzyl)-ﬁwq nRaob sk cie2:2.2]
octane, WfEé’b:QM@:Oﬁ&Q(MHO)ﬁ ane, M5 (ES+): nle = 310 (M)

o R ST A by B B B e Bt

MS (Esfsf Rre=343.1((M#) 3bp)
S SRS) 3-[6- (2 Fl uor o- 5 met hoxy- 4- met hyI phenyl) - py
nmet hyl - 1- aza-bic 2 2] oct ane,

3bt) (28[@5’335‘93’3‘.;6 (#@Iom glg@yt)wmy%w)? -yloxy]-2- n¥ethy| 1-az

blcyclo[ﬁ 5525‘)@&5% 1\/33 [@Sﬁ anies QBB@(WW 1 |
-pyridin-2 onxy] 2-methyl -1 -azabi cycl of

3bm) (ZSR,3RS)-2—Methyl-3-(5-phenyl-pynm|d|n-2-yloxy)-1-aza-blcyclo[2.2.2]octane, MS
(ES™): m/e = 296 (MH")

3bn) (2SR,3RS)-2-Methyl-3-(5-p-tolyl-pyrimidin-2-yloxy)-1-aza-bicyclo[2.2.2]octane, MS
(ES™): m/e = 310 (MH")

3bo) (2RS,3RS)-3-[6-(5-Ethyl-2-fluoro-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 342 (MH")

3bp) (2RS,3RS)-3-[6-(2-Fluoro-5-methoxy-4-methyl-phenyl)-pyridazin-3-yloxy}-2-methyl-1-
aza-bicyclo[2.2.2]octane, MS (ES"): m/e = 358 (MH")
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2.2.2] octane, M5 (ES+) : me = 362.1 (M+) 3br)
(2RS, 3RS) - 3-[ 6- ( 3- Fl uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-
W@ b@xphseds met hyl - 1- azabi cycl o[ 2. 2. 2] oct ane, MECT/ERR0)3/007630
me = 328 (MH) 3bs)
(2SR, 3RS) -3-[6-(2, 3-D fl ugrp- 4- net hyl - phenyl ) - pyri dazi
n- 3-yl oxy] - 2-net hyl - 1-aza bi cycl o[ 2. 2. 2] oct ane, M5
(ES+): mle = 346 (MH) 3bt)

I e e A e R S

bicyclo[322] dctaMHNS 3B8)): m/e = 362.1 (MH")
(2SR, 3RS) - 3-[5- (2, 2- D|fluoro benzo[l 3] di oxol -5-yl) - py

o) (RS B QU TR b B L 1o % ARG F08s. M

bicyclo[%. 2@&%@%{5@3‘“6 ?rn/@-%w{l\mm phenyl) - pyri dazi n- 3-yl oxy
]-2-net hyl - 1-aza-bi cycl o[ 2. 2. 2] octane, M5 (ES+): nie

30s) 2%%%%%%”%3?[%rah4emthy4e@ﬁnywrvna%n BRYG PR
bicyclo[2.2: quc)idiarw NS (B8 2. Rl 048 ame’) MB (ES+) @ mle =..371.

(Wit
301) (SRR 942 Wk rhaanl alrRirts VR b e R Ve (e

bicyclo[2.2/&ctane3 B EM)m%be/)szw(MH) o
(2SR, 3RS)-3-[5-(2,5-Di fl uoro-4- rrethyl phenyl ) - pyri di n-

3bu) (2%%%}3)‘3)%]@32,2 lﬂéorglt(q%lzz&;% %9)}0 y%) pyndln- C 0%1]62 mMawl 1-aza-

b.cyclo[é@%é’v&@m(é& $aﬂ17e0=£ 378k dinpikpl - 5- yl et hynyl - pyri di n- 2-
yl oxy) - 2- et hyl - 1- azabi cycl o[ 2.2.2] octane, M5 (ES+):

) <2R%§58wa19méa%’ea pr&yf) RGPl B2 O g pisor2 2.2

- octane, MS gi@ m/e B4 ?\SQ?G (M) 3cb)

S) 3-[6- Di fl wuoro-4-nethyl-phenyl)-pyrida
3bw) (2§§§5§') Sk rhonig. Mg:ﬁ%g%xc Sl ingr. fa2d-BEY a0 2. Noctane, ms

(ES) rﬁ/@S&ﬁRﬁ)Mﬁt[S (2- Fl uor o- 4- met hyl - phenyl ) - pyri di n- 2-yl
xy] - 2- net hyI 1-azabi cyclo[ 2.2.2] octane, M5 (ES+):

%) @a,ﬁgﬁzﬁwetzwmg{%Za—tnﬁuqremﬁyhpmewrnvag%'ﬂ-.sey.lwb-ﬁ;az.a1
bicycio[2 2Z8 vbiaf¥ sl (Bs?): Al/eetzmagmHYB

3by) (2SR,3RS)-3-[5-(2,5-Difluoro-4-methyl-phenyl)-pyridin-2-yloxy]-2-methyi-1-aza-
bicyclo[2.2.2] octane, MS (ES*): m/e = 345.2 (MH")

3bz) (2SR,3RS)-3-(5-Benzo[1,3]dioxol-5-ylethynyl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 363.9 (MH")

3ca) (2SR,3RS)-5-[6-(2-Methyl-1-aza-bicyclo[2.2.2]oct-3-yloxy)-pyridin-3-yl]-quinoline, MS
(ES™): m/e = 346.4 (MH")

3cb) (2RS,3RS)-3-[6-(2,3-Difluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2]octane, MS (ES™): m/e = 346 (MH")

3cc) (2SR,3RS)-3-[5-(2-Fluoro-4-methyl-phenyl)-pyridin-2-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 327.3 (MH")
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(ESt) : me = 296.4 (MH) 3ce)

(2RS, 3RS) - 3-[ 6- ( 3, 4- Di net hyl - phenyl ) - pyri dazi n- 3-yl oxy
WO 2@6i0836h8/| - 1 - aza- bi cycl o[ 2. 2. 2] octane, N5 (BESKHEP2008/@07630

= 324 (M#) 3cf)

(2RS, 3RS) - 2- Met hyl - 3- (6-m ol yl - pyri dazi n- 3-yl oxy) - 1-a

za-bicycl o[ 2. 2. 2] octane, M5 (ES+): me = 310 (M)

3cQ)
(2SR, 3RS) - 3-[ 6- (4- thhanesulfonyl phenyl ) - pyri dazi n- 3-

3cd) (2%%)@%%«}6 ég%rjz pyrl azm é y%x&) ‘? Jazg b Cy(@lS[Z é\/ﬁo(: ane) MS

(ES™): roRSR2ERBIMB-) 6- ( 2- Met hyl - 1- aza- bi cycl o[ 2. 2. 2] oct - 3-yl 0
Xy)-pyridin-3-ylethynyl]- quinoline, M5 (ES+) : nmle =

3ce) (2RSRESIRE- B Airey hP R BT BT Py P ey bRy 22
octaneMEAEEN)- Brey+ ezﬂMm Yy aza- bi cyc' o[ 2. 2. 2] oct ane,
(ES+t) : me = 380 (MH) 3cj

WP S T e AT

(ES"): EES+B10 (Mig")= 337. 1 (MH+) Sck)
(2SR, 3RS) - 3 (5-1o0do-pyridi n-2-yl oxy) - 2- met hyl - 1- aza- bi

scq) (2BHGR A IS ARG Byt e hu By ey Doarahe e L

bicycloyX2]aictang, RISHESiyen/deny74 (MH" )
(2SR, 3RS) - 3- (5-1 0odo- pyri di n- 2-yl oxy) - 2- net hyl - 1- aza- bi

et <%%%%3%§%i6 R A R RErL SR YRS -
quinolirk, VS (B8 )ln/ea-z:a;m oyaHO[ 2. 2. 2] oct ane oct ane 3co)
(2SR, 3RS) 3- (5-Benzo[ b] t hi ophen- 3-yl - pyri di n- 2-yl oxy) -

30i) <2s(@$%2 RS SR SERLAS o e ke g o

aza-bi %éma@ahsqasf)owéa =2388)(wietane 3cq)
(5- D|benzofuran 4- yI pyri di n-2-yl oxy) - 2- me

3qj) (2%&%&5%@%’; ?%b;@i [bénf@‘u %CSt QE BYW{ rz ~¢-yloxy]-2-methyl-1-aza-
b(cyclo[Zﬂ‘Z Odsdharle; W9 (‘EI@F irdier= 2334 uml)- 1 - azabi cycl of

2] oct ane
3ck) (2SR,3RS)-3-(5-lodo-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2. 2Joctane MS (ES'):
m/e = 345.1 (MH")

3cl) (2SR,3RS)-3-(5-lodo-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane
3cm) (2SR,3RS)-3-(5-lodo-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane

3cn) (28SR,3RS)-3-(5-Benzo[b]thiophen-2-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane octane

3co) (2SR,3RS)-3-(5-Benzo[b}thiophen-3-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

3cp) (2SR,3RS)-3-(5-Dibenzothiophen-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

3cq) (2SR,3RS)-3-(5-Dibenzofuran-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2}octane
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3cs) (2SR, 3RS)-3-{5-[1 -(4-Methoxy-phenyl)-1

H i ndol -5-yl ] -pyridin-2-yloxy}-2-nethyl -1 -azabicycl of
wQ286Ap3s0% ane 3ct) (2SR 3RS)-3-[5-(1 PCT/EP2005/007630

H | ndol - 7-yl ) - pyridin-2-yl oxy] -2-nethyl -1

-aza-bicycl o[ 2. 2. 2] octane-3gqu) (2SR 3RS)-3-[5-(1

H I ndoM yO pyri di n*-yl oxy”~- met hyM aza- bi cycl o**oct ane

3cv)

(2SR, 3RS) - 3-[ 5- (1H I ndol - 3-yl ) - pyri di n- 2-yl oxy] - 2- et h

3cr) (2%%@#;2—%%% Ih{c,:' %kﬁq 1iphen2y] PRGN 5-y?)\!\8yrig%§§y%§y%)-1_~gig-5_ (1

bicyclof2.2.0oland- yl ) - pyri di n- 2-yl oxy] - 2-nmet hyl -1 -azabi cycl of
2.2.2]octane 3cx) (2SR 3RS)-3-[5-(1 -Benzenesulfonyl -

1
3cs) ( 2;% %’aﬁ e(431\%t§7| di %??2@%51)%%‘](1?@5 nEtpyI){dln% yl ? gt%'ylg{-aza-

bicyclojd2.0olan2- y1 ) - pyri di n- 2- yl oxy] - 2- net hyl - 1- aza- bi cycl o]
2.2.2]octane 3cz)

3ct) (Zél?{ﬁigtsggﬁ)é-i ;Ig g%g%%?;@?éﬁ%ﬂgg%-ﬁ%&@g%alzjrzla%lgyc?o[glz%)]((}/c?tane
(2SR, 3RS) - 3- (5-Benzo[ b] t hi ophen-7-yl - pyri di n-2-yl oxy) -

3cu) (28RIRSIYI-{5L(1HRMABE LYY tidia-22yIdhpetrasthyi3tha-bicyclo[2.2.2]octane
(2SR, 3RS) - 3- (5-Benzo[ b] t hi ophen-6-yl - pyri di n-2-yl oxy) -

30) <2§5§%§F§s§51 gl ! q@n—%ﬁ%ﬁ-?@%@S@%%ad?iﬁvcietg120%1%@ne

2- et hyl - 1- azab| cyclo[ 2.2.2]octane 3dd)

3cw) (2(32455%?3)@15 Bt+-BenBereafanyRMH nddl-3pY)rpyétine-2y ok ghotnethyeidla-
é a- bi cycl of 2. 2. 2] oct ane 3de)
b'CyC'O{ZZ% § 3- (5- Benzof uran- 6-yl - pyri di n- 2-yl oxy) - 2- net h
yl - 1-aza- bi cycl o[ 2. 2. 2] oct ane 3df)

3cx) (26RIRDRE)5-3-HenzBassudonyiam-indplh-2- pbyrpwcuuﬁ:zzywkyqxw}\etay|rmbia-
aza- bicycl o[ 2. 2. 2] oct ane 3dg)

bucyclot/zz%%gogﬁgg? 3- (5- Benzof ur an- 4-yl - pyri di n- 2-yl oxy) - 2- met h’
yl -1 -aza-bicycl o[ 2. 2. 2] oct ane3dh)

3cy) ( 28&33?2@%805 @H(lad@eml gﬂ”@ﬁl—ﬁ%rlMJy}-Qéfﬁétﬂylfﬂ- -2z bieyNo[2 2 2]Bdthne
yl -1-aza-bicycl o[ 2. 2. 2] oct ane 3di

o) o e SRS Sy Pt

bicyclo[225RoéBRe - 3- (5- Benzo[1
, 2,5 oxad|azol 5 yl - pyrldln 2-yl oxy) - 2- net hyl -

- azabi c%/ 2] o
3da) (2SR,3RS)-3-(5- Benzo[b]thlophen 7—y! pyridin-2-yloxy)-2-methyl-1-aza-

bicyclo[2.2.2]octane

3db) (2SR,3RS)-3-(5-Benzo[b]thiophen-6-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

3dc) (2SR,3RS)-3-(5-Benzo[b]thiophen-5-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

3dd) (2SR,3RS)-3-(5-Benzofuran-5-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane
3de) (2SR,3RS)-3-(5-Benzofuran-6-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane
3df) (2SR,3RS)-3-(5-Benzofuran-7-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane

3dg) (2SR,3RS)-3-(5-Benzofuran-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2]octane
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3dk)
(2SR, 3RS) - 2- Met hyl - 3-[ 5- (5- net hyl -t hi ophen-2-yl)-pyrid
WO 2e08HOYI60X Y] - 1- azabi cycl o[ 2.2.2] octane 3dl) PCT/EP2005/007630
(2SR, 3RS)-3-[6-(1
H- | ndol - 5-yl ) -pyridin-3-ylaxy] - 2- net hyl -
-aza-bicycl o[ 2. 2. 2] oct ane 3dnm)
(2SR, 3RS) - 2- Met hyl -3-[6- (1 - net hyI -
1H i ndol - 5-yl ) pyridin-3-yl oxy]-1 -azabicycl of

3ah) BRI e l(%néé\ﬂfyr'd'mwmﬁ ey L Bgr PIROB.3 Plggiane
y] - 2-met hyl - 1- azabi cycl o[ 2. 2. 2] octane 3do)

3di) (2$F23R8§38$5 B2nbBlurH-2-3 hyaidirb2 b-rrigthyen he-Hepdo2. Q)ijcbdf@ne
di n- 2-yl oxy] -1 -azab| cycl o . 2. 2] oct ane Exan'pl e 4:

3dj) <2%%F}%PC§R§§6&§°@ Aot et Bor @md"ar%io@?gfm%tﬁ&l “6#7%he

b,CydopomQ]p@ﬂaﬁgls of formula I mentioned in the preceding
Exanpl es, are prepared as fol | ows: Con'p03|t| on Active

ngredi ent 2 Lauro coI tres Preparation
30K) (25Ra U MY BO S B D G 72 R 4 a0
bicyclo@uspesadag in Laurogl ykol (r) (propy |ene glycol

aurate Gattefosse S A, Saint Priest, France) and

a wet pulverlzer to prodyce a particle size

sa) (255 S4B yrios-yoRgP TGH Y SrezBre ol Rplociane

are then introduced into soft gelatin capsules using a
3dm) (ZSRSRBR2fNdthyIra[en@chéetAGl- l-fHdaBR5- yA;§ﬂaﬁ®ﬂ6xﬂf1 -4RLmul a

| wherein A and B, independently of each other,
bicyclollehtlastane hydrogen or d-C 7al kyl under the proviso

that not both A and B can represent hydrogen at the
3dn) (2sm$)L3‘rfa(1omer& ANd-iRid-89BL AYRtinve- MBXC)E}I’EEm@a{yb%zaI omto

are attachedforma cycl oal kyl grou
blcyclo[gn?dZ]octaney y yl group;

- 3do) (28R,3RS)-2-Methyl-3-[5-(5-methyl-thiophen-2-yl)-pyrimidin-2-yloxy]-1-aza-

bicyclo[2.2.2]octane

Example 4: Soft Capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com-

pounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition
Active ingredient 250 g

Lauroglycol 2 litres

Preparation process: The pulverized active ingredient is suspended in Lauroglykol® (propy-

lene glycol laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to
produce a particle size of about 1 to 3 um. 0.419 g portions of the mixture are then introdu-
ced into soft gelatin capsules using a capsule-filling machine.



10

15

20

25

X represents CH2 or a single bond ; Y represents a
group of formula wherein the left bond is attached to
wo b@sos3sgen and the right bond is attached to PEEER005/007630
group; R represents a substituted or unsubstituted
C5-ClOaryl; a substituted.@g-unsubstituted
C5- ClOheteroaryl, a group N(R1)(R5), or a group
N(R2) (CHR3R4); Rl representa hydrogen, C -C 4al kyl, or
. CF3; R2 represents hydrogen, d-C 4al kyl, or CF3; R3
C—'Z'L"’34epres,ents, hydrogen, G -C 4alkyl, or CF3; R4
represents a substituted or unsubstituted C5-ClOaryl
or _a sabﬁfgtugg or unsubstituted C5-ClOheteroaryl; R5
T AGQupQuo AU bstituted or unsubstituted C5-ClOaryl
a sobstituted or unsubstituted C5-ClOheteroaryl; in
fr bas&¢ ©oR acid addition salt form2. A conpound of
la | according to claiml1l wherein Xis CH2. 3. A
ouhd of formula | according to claim1l wherein Y
is @group of formula 4. A process for the preparation
of a conpound of fornula | as defined in claiml1, or a
WheggiR t hereof, which conprises the step of reacting a

S4B I - Y= I y%r '

A as d’g!j | ggﬁfﬂtg{:%ar%nh flthgﬁ’ofx%'%iséhaaylde |n%l%k%%9|v\ﬁo% g1e
compovifg thet rfadbath A and B candepresentdryidragentas thepsashe tinaeor

£ . . , Ction

A SRBRIIS T aboh ahdln | ScH T A6 AEHLAERL G
i n Grexslagdybgeup maceutically acceptabl e acid

Xaddir%ﬂr@%rﬁ?bhzfo%@ngfe‘f)ﬁo e as a phar maceutical. 6. A

und o C

conp afly one~o0 aims 1 to 3 in free base or
Y pharepiesants @ group eidemptiabl e

N

— : — or S ;
wherein the left bond is attached to the oxygen and the right bond is attached to
the R group;

R represents a substituted or unsubstituted Cs-Cparyl; a substituted or
unsubstituted Cs-Cycheteroaryl, a group N(R')(R®), or a group N(R*(CHR®R?);

R'  representa hydrogen, C;-Caalkyl, or CFs;

R® represents hydrogen, C,-C,alkyl, or CF3;

R® represents hydrogen, C;-C,alkyl, or CFs;

R* represents a substituted or unsubstituted Cs-Coaryl or a substituted or
unsubstituted Cs-Cyoheteroaryl;

R® represents a substituted or unsubstituted Cs-Cyoary! or a substituted or
unsubstituted Cs-Cioheteroaryl;

in free base or acid addition salt form.
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acid addition salt form for use in the prevention and
treatnment of psychotic and neuro degenerative

walk®enoksns. 7. A pharnmaceutical conposition cOPQT/EBIONS007630
a compound of any one of clains 1 to 3 in free base or
pharmaceutically acceptableéd4acid addition salt form
in association with a pharmaceutical carrier or
di luent. 8. The use of a conpound of any one of clains

[ b cceptabl e

A %Dc”ﬁ pgjug'g é;l'ﬁ{J@E}%Sg%%%o%ﬁgm@%%w\ﬁﬁ%ﬂreﬁn\?é ('a% iﬁt al for the

prevention and the treatnent of psychotic and

A SRS RSN} SocRI T i BBin P b & brofe e PR
phaimteutical ly eptable aiN ddition sal t form

th ufgg<dre f ¢ame or the prevention
ant\ t r&at nent of |\'E_%y
di sorders. 10. A

hoti ¢ any_neydr odegenerati ve
hod f.or the prevention and
treat ment of psychoti c and neur odegenerative
ub inn u [ at.ne
A R b g ettty e T B S A R T Blim 1, or a sai
thdrbéf apRttdoairibys tefl g bireactmguntoropoumdasd igetutalll of  any

one of clains 1 to 3 in free base or pharmaceutically
eptable acid addition salt form 11. A conpound of
23}36 Y (@) np

one of clains 1't'o 3 in free base or
pharmaceutically acceptable acid addition salt form
wheBin YSghd R atdigs Hefraidrie Blaindn apdavie rt leaving §roaipdiitheasammound of
condjtion in which a7 nAChR activation plays a role or
fo"@”?h%llcated 12. The use of a conpound of any one of
i@ to 3 in finge base or pharmaceutical ly
ablblaC|d addition salt form as a
utical for the treatment or prevention of a
S r condition in which a7 nAChR activati on
playga role or is inplicated. 13. A nethod for
treating or preventing a disease or condition in which
andTeeONErimy Hst sovehtpinad spapeund efdorenua | insreenbAsecataty, addition salt
fo subject in need of such treatnment, which conprises
adm ni stering to such subject a therapeutically
effective anmount of a conpound of any one of clains 1
I .
A bt e oRB B i ) SRR bR P PREARARCAS R Eeptable
actdaaddﬁ@nmﬁdeum fof uss a8 amlzarmaaeldwbr i zed in that
(+)-trans-2-

A compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable
acid addition salt form, for use in the prevention and treatment of psychotic and neuro-
degenerative disorders.

A pharmaceutical composition comprising a compound of any one of claims 1 to 3 in
free base or pharmaceutically acceptable acid addition salt form, in association with a
pharmaceutical carrier or diluent.

The use of a compound of any one of claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, as a pharmaceutical for the prevention and the
treatment of psychotic and neurodegenerative disorders.
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10.

1.

12.

13.

14.

15

nmet hyl - 1- aza- bi cycl o[ 2. 2. 2] octan-3-0l is used as

starting material and Y represents pyrimdinyl or
w@iscdessdsyl . 15 A product obtai ned accordi ng POT/ERB05/007630

process of claim4, characterized in that (-)-trans-2-

nmet hyl - 1- aza- bi cycl o[ 2. 2. 2Bpet an-3-0l is used as

starting material and Y represents pyridinyl.

The use of a compound of any one of claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, for the manufacture of a medicament for the

prevention and treatment of psychotic and neurodegenerative disorders.

A method for the prevention and treatment of psychotic and neurodegenerative
disorders, in a subject in need of such treatment, which comprises administering to such
subject a therapeutically effective amount of a compound of any one of claims 1 to 3 in

free base or pharmaceutically acceptable acid addition salt form.

A compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable
acid addition salt form, for use in the treatment or prevention of a disease or condition in

which a7 nAChR activation plays a role or is implicated.

The use of a compound of any one of claims 1 to 3 in free base or pharmaceutically
acceptable acid addition salt form, as a pharmaceutical for the treatrnent or prevention of

a disease or condition in which o7 nAChR activation plays a role or is implicated.

A method for treating or preventing a disease or condition in which a7 NnAChR activation
plays a role or is implicated, in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of a compound of any

one of claims 1 to 3 in free base or pharmaceutically acceptable acid addition salt form.

A product obtained according to the process of claim 4 characterized in that (+)-trans-2-
methyl-1-aza-bicyclo[2.2.2]octan-3-0l is used as starting material and Y represents
pyrimidinyl or pyridazinyl.

A product obtained according to the process of claim 4, characterized in that (-)-trans-2-

methyl-1-aza-bicyclo[2.2.2]octan-3-0l is used as starting material and Y represents
pyridinyl.



