3- ( HETERQARYL- OXY) - 2- ALKYL- 1- AZA- BI CYCLOALKYL DERI VATI VES AS ALPHA. 7- NACHR
LI GANDS FOR THE TREATMENT OF CNS DI SEASES The present invention relates to
novel 1-aza-bicycloal kyl derivatives, to processes for their production,
their use as pharnmaceuticals and to pharmaceutical conpositions conprising
them 5 Nbr{EETBAPARYOLARN) +3-ALKNE.—prE2PeAICYCHUAMYE GRRDIATYVIIC 85 | NLPRa fr-N&turas pect
a conpound of formula |l O~Y-R X A N (lI) B wherein 10 A and B,

i ndependent |y of each ot hERNDE &FRcBENTREAPHRG g C8# DTSEASES| kyl under the
proviso that not both A and B can represent hydrogen at the same tine, or A
and B together with the carbon atomto which they are attached forma
C3-Cr7cycl oal kyi. group; and X 'represents CH2 ora single bond 15. Y
represents a group of formula --~/ --C \> N N or S wherein the left bond

is attached to the ox nd. t right bo i S agittached to the: R. 20 group;
R 1 opr ogb pesentinEofsy (el Binols]3:dzettircBa Pt ir BrossSeh &b aa o
unsubst ptoduetibnCHeir Gso he pharamcslticala agd tuiphaNhBiguliBs compositiorgrootprising
N( R2)(Cﬁj||3é3n_g4); R1 represents hydrogen, Cl-C4al kyl, or CF3; R2 represents

e )

hydr og 1- C4al kyl, or CF3; 25 R3 represents hydrogen, Cl-C4al kyl, or
CF3; 5 _

More particularly the present invention provides in a first aspect, a compound of formula |

®

wherein
10 A and B, independently of each other, represent hydrogen or Cy-Cralkyl under the proviso
that not both A and B can represent hydrogen at the same time, or '
Aand B togethér with thie carbon ato'm”to whicﬁ they ére‘attacﬁed form a Cg-Cycycloalkyl-
group, and. - ‘
X represenis CH, or'a single bond ;
15 Y represents é-group of formula

~— O -
| </“_~\> </_“{> T

wherein the leff bond is attached to the oxygen and the right bond is attached to the R
20 group;
R represents a substituted or unsubstituted Cs-Cyparyl; a substituted or unsubstituted Cs-
Coheteroaryl, a group N(R'}R®), or a group N{R?)(CHR?RY);
R' represents hydrogen, C,-Caalkyl, or CF;
R? represents hydrogen, C,-Calkyl, or CF;
25 R* represents hydrogen, C,-Cjalkyl, or CF;




-2- R4 represents a substituted or unsubstituted C5-ClOaryl or a substituted
or unsubstituted C5- ClOheteroaryl; R5 represents a substituted or
unsubstituted C5-ClOaryl or a substituted or unsubstituted Cb5-

ClOheteroaryl; 5 in free base or acid addition salt form The general terns
used hereinbefore and hereinafter preferably have within the context of

this disclosure the foll ow ng neanlngé unl ess otherw se indicated: 10 The
term "unsubstituted or substituted" ‘used herein neans that the respective
radi cal can by substituted by one or nore, preferably up to three,
espeC|aIIy one or two substituents. The substituents are preferably

sel ect ed®*f represents agubsiitutedrasugsubstiuterl Garfrwasyl oCa-schsiitited onwsybstituted Cy-

di (C, - C4alb%h RgaR: C3- Cecycl oal kyl am no, di (C3- C5)cyc|oa|ky| am no,

N- C1- C4al kyl - N-C3 15 Cecycloalkyl am no, hal ogen, Cl1-C4

C4- Cecy &' oFaprsmentsiaaubsiitt edor vampisiityied Cst%oarrtspégl@u@%ﬂtuktw gw;nsubztli@a@pkoxy

Cl- C4al koxg gb&gﬁncnalkyl) am no Cl- C4al koxy, carbanoyl, N;:

Cl- C4al kyl - carbanoyl N, N- di (Cl- C4al kyl ) -carbanoyl, nitro, cyano,.carboxy,
Cl- Cﬁalkoxy carbonyl Cl _C4al kanoyl , C1- CAaIkanoonxy, benzoyl, am di no,

guani di ri\pfre%égleq;pac,a‘%ﬁg,ﬁgﬁ Qalt folek - Chal kylthio, pyridyl, phenyl, phenoxy,
Cl- C4al koxy phenyl, phenylthio, phenyl-ClL 20 C4al kylthl o,

C, - C4al kyl sul fonyl, phenyl sul fonyl, .Cl-CAal kyl phenyl sul fonyl, Cl1-CAal kenyl,

Cl- CAalyiapendral té‘r%s%b%'dkﬁé’reﬁﬁt%f&b%& h@:@%ﬁﬂer@ire@fﬂb%ﬁl@b wﬁhﬁttﬁé@orﬂéxtbhe ring,
and Cl-C4alkyl, which is substituted b hydr oxy, Cl-C4al koxy,

nitro, dyafisclouss Kisiglowing @&%‘F'R%(&'“'E%‘H%Wse' ‘L"ia %®Sal kanoyl or
Cl- @dal kanoyl oxy. 25 The terns "C5-ClOaryl", "Cb- CtheteroaryI " are to be
under st god as aronmti c residues are in E'?aé ase un ubst|tut ed or

substit JPEEP’BVUE‘?\’QS@H‘SQPIVFH%W%E%BW%'EP’QB%”S W& TaBpspive fdicaldencase

Enls ubst le/ lsumtu@éd wthfetdrtmﬁre%rbﬁermmb tivee Sespdisilyl dnd@ two SsewibRte. Teom
al ogen,

e 000 st Hersly SDeSB] P b 34 B i il B, o 09e
benzo[ 1,d3CpHCaa)-amino, zs-ﬁsﬁﬂioélkwm@ﬁelqz@b;)cfdldhltqkammoamdn%alkg NrCEur t her
het er Ocyé?,cyc%afkylnagmnﬁa o%;grq 4aﬂ< ly h;-cecygloalkyl hydroxy, CT-C4alkoxy, Cs-
' Cscycloalkyioxy, C,-Cqalkoxy Ci-Cialkoxy, dI(C1 Cialkyl)-amino C1 -Caalkoxy, earbamoyl, N=. .
‘C4-Cyalkyl-carbamoyl, N N-di(C1-C4aiky!J-carbamoyl nitro, cyano, carboxy, C1-C4alkoxy
carbonyl, C- C4alkanoyl Cy- C.;alkanoyloxy, benzoyl amldlno guanidlno, ureido, mercapto,
C4-Cyalkylthio, pyridyl, phenyl, phenoxy, C;-Cialkoxy phenyl, phenylthao phenyl—C,—
20  C.alkylthio, Cy-Caalkylsulfonyl, phenylsulfonyl, C4-Caalkylphenylsulfonyl, Cq- C4alkenyl Cy-
C,akanoyl, Cy-Cialkylene dioxy bound at adjacent C-atoms of the ring, and C1-C4alkyi which
is substituted by halogen, hydroxy, C;-C,alkoxy, nitro, cyano, carboxy, C;- C4alkoxy carbonyl
C4-Chalkanoyl or Cy-C,alkanoyloxy.

25  The terms “Cs-Cygary!”, “Cs-Cyoheteroaryl” are to be understood 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.
trifuoromethyl; or C;-C,alkoxy, or condensed, e.g. to a benzo[1,3])dioxole or 2,3~

30  dihydrobenzo[1,4]dioxine and/or to a further heterocyclic ring. Cs-Cycheteroaryl 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, ftwo or three hetero
atomns. Examples of Cs-Cyparyl or Cs-Cysheteroaryl residues as mentioned above include
phenyl, naphthyl, isocbenzofuranyl, thienyl, indolyl.




aromatic heterocyclic system wherein one or nore carbon atons are repl aced
by hetero atons. Preferred are 5 to 9 nenbered ring systens containing one,
two or three hetero atons. Exanples of C5-ClOaryl or C5-ClOheteroaryl

resi dues as mentioned above include phenyl, naphthyl, isobenzofuranyl,
thienyl, indolyl. -3- The term"alkyl" represents a straight-chain or
branched- chai n al kyl group, preferabLy represents a straight-chain or
branched- chai n Cl1-7al kyl , partlcularly preferably represents a

strai ght-chain or br anched- chai n CL. 4al kyl ; for exanple, nethyl, ethyl, n-

or iso-propyl, n-, iso 5, sec- or tert-butyl, n- pentyl, n-hexyl, n- heptyl ,
n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, mﬁth particular pref erence
gi ven t%@&érhvia:kyleréwésenfyaosstﬂﬁgﬂt-cﬁaiﬁ of 5:%néﬁéélﬂ$ﬂam Rblprbfepay  Of

"al koxy", "al kox ", . "al koxycar bon carbon yl al kyl™ and

Pl oG AMRENS 3 FEAIONI591 of REMGAHCCTAIL 1Al B LT, seiraa fepiesents &

above- {r%ﬂ’atlgﬁﬂ@fémﬁfumche?ehalﬂ@mkyi %H@(bmpleAHéWM etrm ﬂséﬁ%-ﬁ}dpyl tﬁllis@‘ki't ony
in particular X et hox ro atons" are” atons ot her
{ han SCar BB SR By GHEAY. BB B oAU AOAYT SRt Gude by S19e8tl  ur
(S). 15 wildglapuanr prefperree)ieh tbimetn® oty Ingiropyl Bi®@o-paspyl.odo, pref erably
represents Fluoro, Chloro or Bronpb and particularly preferably represents
Chl oro. On account of the asynmetrical carbon aton(s) present in the

COtrrpoulnlcEacﬁfa%kﬁ/nfaﬂ}df 8alkdxy’al"aiko>¢yblkyl’l’ "slwdngswbcbriw tamspﬁuamt& yBakyl” and st i n
optical l,y ,actiye, in

f or m of %@8%‘?“3%‘3' @a"[ﬁaéi% thepaalm rB?‘?’H'?aﬂ a3 é%ﬁ@?eéjoﬂw El'bl?é@ P%%Q@‘iﬁf‘gege'it'%l udi ng
t he 10r acg rallylmAkdyrie sspacllp &4-C.alkody hie pprtiesienteihoxg etHioay or h-propbw of t he

cl ose rel ati onship between the novel conpounds in free formand those in the
formof their salts, including those salts that can be used as

i nt er medHateasatofnstare atome ethemtha Satboe apd Hydrnogent, ipoeferablyi Nitesganf(Ng, axygen of t he
novel O@Z%u?@ﬁl g'}ny reference to the free com pounds herei nbefore and

her ei naf H) be understood as referring also to the correspon- ding
salts, as appropriate and expedient. Where the plural formis used for

co und " I gl e
co%ndﬁamﬁ% ege S 0, OAro, Pk o7 %?F&%f‘a@x{"%ﬁ@%eﬁ‘if@P?*guéﬁ'gﬁog%s of
nuner.i cdromalang particularyadreferably repregents Ghionhe . o

in

On account of the asymmetrical carbon atom(s) present in the _bomb;;urid‘s of formula-! and
their salts, the compounds may -exist in optically active form or in form of mixtures of optical

20 isomers, e.g. in form of racemic mixtures. All optical isomers and their mixtures including the
racemic mixtures are part of the present invention.

In view of the close relationship between the novel compounds in free form and those in the
form of their salis, ihcluding those salts that can be used as intermediates, for example in

25 the purification or identification of the novel compounds, any reference to the free com-
pounds hereinbefore and hereinafter is 1o be undersiood 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 |
30 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




radicals present in the fornula (1) and the corresponding internediate
conpounds are -4- defined bel ow These substituents, preferred ranges of
nunerical values or preferred ranges are preferred i ndependently,
collectively or in any conbination or sub-conbination: X preferably
represents CH2.© 5 -A-and B preferably formtogether with the carbon atomto
whi ch they are attached a C3- C7cycIQ%kaI group group. A and B particularly
preferably formtogether with the carbon atomto which they are 10 attached
a cycl opropyl group. A and B preferably represent, independent from each

ot her, hydrogen or_ Cl-C4al kyl under the proviso that not both A and B can

r epr esedeineddelye Thase supstityents nrefpged fanoas alumericalvelues o PIsferipddaegash| v
represepty p@ﬁﬂ@@ﬁﬂﬂ?éﬁdeﬁﬂ;@ BoRREVEIHPENE bny BYAKRSRA PEut-éombidaldey! under the
provi so that not both A and B can represent hydrogen at the sane tinme. A
very particularly preferably represents hydrogen and B represent hs nethyl.

20 Y pref er pliatatitg pipessentsscigne of the followi ng groups: \ / -/-_ i \ NY
particularly preferably represents the foliwing group: N=N25\ / . R
pref%rably represents C6-C oaryl, which is unsubstituted or substituted by

one or @preandBpsdfblably o tohSBeswilbthi cidoh stopeladictihby o dtlaehay up
consiting of hgllﬂglg NpOZ; CN;, Cl-C4al koxy which is unsubstituted or

n,
substi t ut ed ﬁ@é‘?’r‘ H¥PUR=4al kyl which is 30 unsubstituted or substituted
by hal ogen, Cl-C4al kyl C(O NH, Cl-C4al kyl sulfonyl. R preferably represents
het er o- C5- Cl r supstituted one or nore

subst i t tent grc\)c?%lgﬂg:\é\%'gf F@tﬁ?ﬁf@%ﬁé@@%%%@?ﬁ faRonBgmdo Wg%itg‘ﬁ G of

hal agen; Clattached a cyclopropy! group.

A and B preferably represent, independent from each other, hydrogen or C;-Cyalkyl
under the proviso that not both A and B can represent hydrogen at the same time.

15 A and B particularly preferably represent, independent from each other, hydrogen or Cq-
' C.alkyl under the proviso that not both A and B can represent hydrogen at the same - -
fime.

A very particularly preferably represents hydrogen and B represenths methyl.
20
Y preferably represents one of the following groups:

~ - =< O

Y  particularly preferably represents the follwing group:
N=N

25 v

R  preferably represents Cs-Cioaryl, which is unsubstituted or substitutéd by one or more
substituents, the substituents selected from the group consiting of halogen; NO,. CN,;
C;-Caatkoxy which is unsubstituted or substituted by halogen; C4-C,aikyl which is

30 unsubstituted or substituted by halogen, C4-C,alkylC(O)NH, C,-C,aikylsuifonyl.




C2al koxy; CN or Cl1-C2al kyl which is unsubstituted or substituted by hal ogen.
5 Rpreferably represents N(RL)(R5) or N(R)(CHR3R4). R particularly
preferably represents phenyl or substituted phenyl, the substituents being
sel ected fromthe group consiting of chlorine, fluorine, nethyl, ethyl,

met hoxy, trifluoromethyl, trifluoronmethoxy, cyano, nitro, acetam de,

nmet hyl sul fonyl. 10 R particularly preherably represents unsubstituted or
substituted hetero-C5-Cloaryl, the ,[HNetero-C5-Cloaryl selected fromthe
group consisting of imdazolyl, triazolyl, tetrazolyl, furanyl, thiophenyl,
benzo[ b] t hi ophenyl, oxazol yl, isocazolyl, thiazolyl, isothiazolyl, 1-

i sobenzBf ur@rﬁiﬁrabhb@nmpmtsm]etaﬂ@ Ex-Ehoaryl, vhich i unsithstibted op ubstijutet] bixemg/or, 15

benzo[ 1, 2, %?Mbé‘t?t@é&{ st Eituénté séﬂe&t@!d %‘Sh?t%@ 'ngup c%hésﬂ%'d?}ﬁlalogen, Cy-

i sochi nol i nqg 'stituents selected fromth consi Sting of
chl ori ne; :@B‘PP‘!&&N AeEhGialkybwhigh is unsussisisd orgupsltuiad B elagen.

trifluoronethoxy, cyano, nltro acetanlde R very particularly represents
5-indolyl. 20 R very particul grly reﬁresgn;s 5-met hyl - 2-t hi ophenyl. R, R2
and R3 ref@?@ﬁR}YW@fﬁséﬁ@rﬂ(R (%@rp'é GERRY, c1-c4al kyl, or CF3. 25 R4
preferably represents C5-C oaryl or hetero-C5-0 oaryl, mhlch IS
unsubstituted or substituted by one or nore substituents t he substituents

sel ect eR f r ARGV GrefRLIYIBRIEFS T HBhaSY! Y AuBsEyed phenvh fiaibstituents 8eing1- C2al kyl
which i's unsdisdd frethask gr‘oup &mm bﬂtcﬁrénhy flaahrfegmthya(ét@ﬁ nited@r abl y

represents C oar. ubstl tuted or
substi t ut edt ‘5}0"8%‘8“'&}:' trﬁ\!'i?@ §¥'|°tyﬁ'é91f‘gr°t ﬂ%et@mg?t’f‘?%&'ﬁ‘m Mol ected fromthe
grogg consiting of haI ogen Cl- C4al koxy, CN or Cl-C2al kyl which is

O Sty oS OB oL B BRIl
the trans- HwerbL@nC{o@y[MCCGcMgmmthelﬂumad”mhsmmgﬁcﬁfemrdefbiﬁrtdamymmI of
formula (l)furany[ %‘llgpﬁeﬂﬁ éetnazgfb]tﬁlgpheny Bkaazlolyp |socazo tl?aéolyl gothiazolyl 1-
lsobenzofuranyl, benzo[1,3]-dioxolyl, 2,3-dihydrobenzo[1,4]-dioxinyl,
15 . benzo[1,2,5]oxadiazolyl, benzo[1,2,5]thiadiazolyl, chinoliny), isochinolinyl; the
' substituents selected from the group consisting of chlorine, fluorine, methyl, ethyl,
methoxy, trifluoromethyl, triflucromethoxy, cyano, nitro, acetamide.

R very pérticLllarfly represents 5-indolyl.
20
R very particularly represents 5-methyl-2-thiophenyl.

R', R®and R_3 preferably represent, independently H, C4-Cyalkyl, or CFs.

25 R* preferably represents Cs-Cqoaryl or hetero-Cs-Cqgaryl, which is unsubstituted or
substituted by one or more substituents the substituents selected from the group
consiting of halogen, Cy-Cjalkoxy, CN or C4-Czalkyl which is unsubstituted or
substituted by halogen.

30 R5 preferably represents Cg-Cyparyl or hetero-Cs-Cyoaryt, which is unsubstituted or
SUbsfitutéd by one or more substituents the substituents selected from the group
consiting of halogen, C,-C,alkoxy, CN or C1—Czaikyl which is unsubstituted or
substituted by halogen.




5is the (-) alcohol and the compound of fornmula (I1) is a pyridazine or
pyrim di ne derivative. Further, preferred are conpounds of formula (1)
wherein the starting material of forrmula (I11) is the (+) alcohol and the
conpound of forrmula (I1) is a pyridine derivative. 10 In particular
conpounds of fornmula | are preferred, wherein X is CH2 or a single bond, Y
is agroup of formula NN NN/ S -5. N15 or A and B, independently of
each other, represent hydrogen or Cl-C7al kyl under the proviso that not
both A and B can represent hydrogen at the sanme tinme, or A and B t oget her
with th arbon atomto are ttache forma oal kyl 20
group, %el feé?%F%’HP?H”dsm CEW“'PQ%W&[PH% TTRIcet rllydé‘?ﬂ?é‘té:g %}’r@.&? one or nore
subst i t petiykargled Bah e trdnscroshiah agws oxPden, CN, Cl- C4al koxy which is
unsubstituted or substituted by hal ogen, or Cl- C4al kyl which is
unsubstituted or substituted by hal ogen; hetero-CS-C, oaryl, which which is
unsubst Fmrtltee.cbreferrsdl bt edmyforidlddyf formmula(l) winerein smé:)stalitlhg evHtsriat of fegngal (Ifly om

bt BB eI et ont (b Herabdio! PEIRME bkES S an o

i s independently H Cl-Cdalkyl, or CF3; and R4 is CS-C Saryl, which Is

unsubst .t S. rom
USSR B SR WS BETBLERRIE 0T o o
by 30 heslth@(ebt)alcohollaetléln&)smc@hdaff;nrmula/f(nil)oha\pmldme deyivatieubst i t ut ed or
substituted by one or nore -7- substituents selected from hal ogen,

Cl- CAal koxy, CN or Cl-C2al kyl which is unsubstituted or substituted by
hal 4@enin FRutoulas compoyids fof faresdlad @bperefesied, witereine present invention relates to

conpoungss fy, 6§ SHYIB bond, 5 Wherein

Y is a group of formula

15
Aand B, independentiy of each other, represent hydrogen or C4-Cralkyl under the proviso
that not both A and B can represent hydrogen at the same time, or
Aand B tOgether with. the carbon atom to which they are attached form a C;-Cycycloalkyl
20 group, : '

Ris Ca-Cméry_l, which is unsubstituted or substituted by one or more substituents selected
from halogén, NQ;, CN, C4-C,alkoxy which is unsubstituted or substituted by halogen, or C,-
C,alkyl whié:h is unsubs_tit_utéd dr substituted by halogen; hetero-Cs-Cyaryl, which which is
unsubstitutéd or substituted by one or more substituents selected from halogen, Cy-

25  Csalkoxy, CN or ,C,-C'zélkyl which is unsubstituted or substituted by halogen; N(R")(R*) or
N(RA(CHR'RY;
each of R', R* and R%is independently H, Cy-Csalkyl, or CFs; and
R*is Cs-Cyparyl, which Is unsubstituted or substituted by one or more substituents selected

from halogen, C,-C,alkoxy, CN or C4-C,alkyl which is unsubstituted or substituted by
30 halogen; or hetero-Cg-Cyparyl, which which is unsubstituted or substituted by one or more




Xis CH2 or a single bond, Y is a group of fornula N=N 10 A and B,

i ndependently of each other, represent hydrogen or C -C4al kyl under the
proviso that not both A and B can represent hydrogen at the sane tinme, or A
and B together with the carbon atomto which they are attached form a

C3- C4cycl oal kyl group, and R is phenyl, which is unsubstituted or
substituted by one or nore substituents selected 15 from hal ogen, NQOZ2,

Cl- C4al koxy which is unsubstituted or ‘substituted by hal ogen, or Cl- C4al kyl
which is unsubstituted or substituted by hal ogen. Particularly preferred
conpounds of the invention are the conpounds of the Exanples. 20 In a |
f urt her selsgbisients selestagrfease helogens EntG.akoyr BMiol 65-Caallsyl adishds tinsubstitutegiooduct i on

of a ¢ la |, which process conprises the step of reacting a
qUBRHAR 1 habeRy

conmpoun Z-Y-R (1) 25 wherein Y and R are as defined above
for a conpound of fornmula | and Zis a leaving group, e.g. F, d, Br, | or
OSQ2CF3 &, Whd-. FERAUAH I ; = erein A
B, X anguwji{he\l/gfeﬁe maanloﬁggﬁtgim&ﬁ?éﬁggnﬁﬁog}%%tﬁ%g%%ﬁooﬁn?%&n%ﬁw ., and

r ecoBer Whgreilme so obt ai ned conpound of forrmula | in free base or acid

addi ti oy s &hk, of 95iyle bbRG, reaction may be carried out in accordance with
standard procedureS, for exanple as 5 illustrated in the Exanples.

Conpoundsis 80U aHfereufa are known or may be prepared from corresponding
known conpounds, e.g. as described Na-jphe Exanples, e.g. in analogy to
Coates W, MKillop A

- N/

10 A and B, independently of each other, represent hydrogen or C4-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 Cs-Cycycloalkyl
group, .
and R is phenyl, which is unsubstituted or substituted by one or more substituents selected
15  from halogen, NOQ, C,-C,alkoxy which is unsubstituted or substituted by halogen, or Cy-
C.alkyl which is unsubstituted or sﬁbstituted by halogen.

Particularly preferred compounds of the invention are the compounds of the Examples.
20 Ina further aspect, the present invention provides a process for the production of a

compound of formula 1, which process comprises the step of reacting a compound of formula
[

Z-Y-R (1)
25
wherein Y and R are as defined above for a compound of formula | and Z is a leaving group,
e.g. F, Cl, Br, | or OSO,CFj3, with a compound of formula Il

O. (m

30



(1992) Synthesis 334-342. The conpounds of fornula Il are known (Vorob'eva,
V. Ya.; 10 Bondarenko, V. A ; MKkhlina, E. E.; Turchin, K F.; Linberg, L.
F.; Yakhontov, L. N Reaction of 2-nethylene-3-oxoquinuclidine with

nucl eophilic reagents. Khimya Geterotsiklicheski kh Soedinenii (1977),
(10), 1370-6). Alternatively, the conpounds of formula I' 15 CRA(l') B
wherein A, B, X and R are as defined _above for a conmpound of formula |I and
Y' represents one of the follow ng gF@Ups 20N N N~ S~ or can be produced
by a process conprising the step of reacting a conpound of fornmula IV O
(I1V) XNA B 25 wherein A B and X are as defined above for a conpound of
f or mul awheigitdA,-B-X and Y bavesthel ataanings ab definetider aacarengyod wfifapiuldiand a |11, Z

repr eseplviingindss SBRREE CoRbodrR STl 1 imiédbadd & 0d ddfttion WHBFHHN

The reaction may be carried out in accordance with standard procedures, for example as
5 illustrated in the Examples.

Compounds of formula [l are known or may be prepared from corresponding known
compounds, e.g. as described in the Examples, e.g. in analogy to Coates WJ, McKillop A
{1992) Synthesis 334-342. The compounds of formula lll are known (Vorob'eva, V. Ya.;

10  Bondarenko, V. A.; Mikhfina, E. E.; Turchin, K. F.; Linberg, L. F.; Yakhontov, L. N, Reaction
of 2-methylene-3-oxoquinuciidine with nucleophilic reagents. Khimiya Geterotsiklicheskikh
Soedinenii (1977}, (10), 1370~§).

Alternatively, the compounds of formula I’

15
()

wherein

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

Y' represents one of the following groups
20 _

- O -0 C
| — 2 _<:)_
N=— , —N o S — or — ,
can be produced by a process comprising the step of reacting a compound of formula 1V
o] (V)
A
X\ A
N
B

25

wherein

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




R is as defined above for a compound of formula |I 10 B represents a Boron
atom and recovering the so obtained conpound of formula |I' in free base or
acid addition salt form Conpounds of formula IV are known or may be
prepared from correspondi ng known 15 conpounds, e.g. by reacting conpounds
of formula Il with conpounds of formula Il'; Z-Y' -OH (lIl"); wherein 20 Y
represents one of the follow ng groupg. N, ~ N-IN NNZis as defined
above. Compounds of fornula V (e.g. unsubstituted or substituted

phenyl boroni c acids) are known 25 or nmay be prepared from correspondi ng
known cgnpounds. The follow ng considerations apply to the individual
reactioh st'§ﬁ§d8@%‘~?9'?q9¥?if°éﬁc?\98‘}m'éﬁd ehferdfa bor e functional groups, for
exanpl ezcar3gxgentdydr oxy, am no, or nmercapto, may 30 need to be protected
in the starting materials by protecting groups. The protecting groups -10-
enpl oyed may al ready be present in precursors and should protect the

functi opmh 2 @bREBENd SIAReRIdMd agai nst unwant ed secondary reactions, such as
acyl ations, etherifications, esterifications, oxidations, solvolysis, and
simYar reactions. It is a characteristic of protecting groups that they

| end t hensel vesOrpadily, i1.e. w thout undesired secondary reactions, to 5
renoval , tyg’r_g%([y by sol volysis, reduction, photolysis or also by enzyne
activity, f anpl e wunder conditions anal ogous to physi ol ogi cal
conditions, andOrhat they ape not present in the end-products. The

speci al i st knows, or can easily establish, which protecting groups are
suitable with the reactions nentioned herei nabove and hereinafter. The

prot ect {ypgref such functional groups by such protecting groups, the
protecting grou t henselves, and their 10 renoval reactions are described
for exafpl e'%iaﬁdgﬁ HQF%P&OQWSE"%\B%@”}%L% as J. F. W MOnie,

"Pr op ecsi vere&@gmgaiﬂsbr@iganj,c Chem stry", Plenum Press, London and New Yor k

and recovering the so obtained compound of formula I’ in free base or acid addition salt

form.

Compounds of formula IV are known or may be prepared from corresponding known
15  compounds, &.g. by reacting compounds of formula 111 with compounds of formula II’;

Z-Y'-OH ny;

wherein
20 Y’ represents ane of the following groups:

N N N N
-0 0. -0
N__ ’ _N ' — ' J—

v4 is as defined above.

Compounds of formula V (e.g. unsubstituted or substituted phenylboronic acids) are known
25  ormay 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




1973, in T. W Geene, "Protective Goups in Organic Synthesis", WIley, New
York 1981, in "The Peptides"; Volune 3 (editors: E. Goss and J.

Mei enhof er), Academ ¢ Press, London and New York 1981, in "Methoden der

or gani schen Chem e" (Methods of organic chem stry), 15 Houben Weyl, 4th
edition, Volune 15/1, CGeorg Thiene Verlag, Stuttgart 1974, in H -D. Jakubke
and H Jescheit, "Am nosauren, Pept|d$ Protei ne" (Am no acids, peptides,
proteins), Verlag Chem e, Vélnheln] Deerfleld Beach, and Basel 1982, and In
Jochen Lehmann, "Chem e der Kohl enhydrat e: anosaccharide and Derivate"

(Chem stry. of carbohydrates: nonosaccharides and derivatives), Georg
Thi eme @pP{o¥d may ﬁ{"?%ﬂ%{rqe present in PerusIorReRdshanid riPisat e fustions) gBEPS Y oduced

fromt h@oﬁdeﬁ%d%%%t briwarRRV G cORIREFoacting, Mch&s a\tﬂéms éhéMTcafdnsyvel y,
opti cal star materi al s can_be used. bie acid additjon salts

f or useeFtﬁP%@E!?ﬂsciSHé%" £ JPMOly8IS pRnekmfiarieRRUARS: dﬁds ?ﬁE?fﬁa@f'$tt9r°f@§55‘?ﬁS'P§ t he
gydr ?Chbﬂfubélmat %ywnﬁh%we?ngIy? err;nmrﬁcsmaﬁczeseea seéanhsb.byrreéctiaﬁs to .

| aster eoner a e epar at e | NT O corres nmers
ok b beioalle D s refclty BaHPEE ar S50 by SRR Hddb: T Brerier oner | ¢
m xt ur e?n?éﬂco?@lﬁm' ahamgw@toqfnipama%ue@l mﬁdumﬁshmdthamﬂeyaml pﬁbstaﬁt&@ﬂforrgr ts by
nmeans. o racti o a Il zatl on (o) ol ven I Striputl on,
e e: endprogii. st shectictfpus, SE b st ACalEh I EY ecife Bieres gt t ho | cval
of abst auitabnagmmﬁpd ﬁemloa? memao?eaaemmpmf gquerémmmul Fhel protteemln}‘of sE¢’lfﬁnt I oner s
m e rate 1 ou t he ormatl o 0 I.a- St oner Sa \ or
Tt o METRER Grophs BB Prileetigoinsa e Piototiiy sramb ira i engs aid Beir 1o eans
of dbr omehogt Eabljonsfane desceibgal for bxanhmrﬁ starslardyefdnemoeptaks, apth as SUOEY.r at es
with ¢ " r.n u rials can
be usedmcoﬁe E’%ﬁ%{ﬁ? (%‘?'éoesdn ?’uée\r/?fsd eﬁ&b} Cﬁ;e/':“}riﬁag S% ?%n%oaﬁo 'él”%d\eg&rl bed are
especi allbyg,im&rW. Grepme| Frotecivediroeps ifliganic Byrithebis”, Wiley) aNew York 3881, & i phat i c,
al'i cycl i Opg BQQngtﬁme%%H ?'é ¥orb&d é?]%ej‘ﬂ&ef‘e‘ﬁﬂ?ﬁa}’)dgé?acoaehﬁc?ﬁ%sﬁ ﬁPoﬁ"‘S for

exanpl e, Benz enzene énzene, di chl'or obenzene,
pet r ol e@and élteWe\fork hesdaire’Matlyatleo Idemngemsmhea ihemiatéMatinds otdergamiothemising, car bon
t et r,achl Qr?\iﬂ' I | e di oxane,

t et r1§hy(§fr2’ (E)'?ur arcl99F Qﬁ‘{%}t:oﬁgﬁ@uﬁ 1%%%%‘% tﬁ,ﬁ% Verlﬁg Qﬂﬁéﬁfﬁéﬁ%h? gl'ycol di et hyl
et her; Kekubkeand Hs ueschalt "émaﬂe’en Reptide rﬁ’éot@me‘h@mm atidppepidesket one;

nitri | erotSHYNVETRPERIB! Weinh&m, Deerfield Beach, and Basel 1982, and in Jochen

Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" (Chemistry. of
carbohydrates: monosaccharides and derivatives), Georg Thieme Verlag, Stuttgart 1974.

20 '
b) Acid addition salis may be produced from the free bases in known manner, and vice-
versa. Alternatively, optically pure starting materials can be used. Suitable acid addition salts
for use in accordance with the present invention include for example the hydrochloride.

25  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 orin a

30 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 subsirates with
chiral ligands. Alternatively, optically pure starting materials can be used.




propionitrile or butyronitrile; am des, such as N, N-di met hyl formam de, N, N-
di net hyl acet am de, N-nethyl-formanilide, N-nethyl-pyrrolidone or
hexanet hyl phosphoric 10 triam de; esters, such as nmethyl acetate or ethyl
acet at e, sul phoxi des, such as dinethyl sul phoxide, alcohols, such as

met hanol , ethanol, n- or i-propanol, ethylene glycol nononethyl ether,

et hyl ene gl ycol nonoethyl ether, dletfyelene gl ycol nononet hyl ether,

di et hyl ene gl ycol nonoet hyl ether. her, mixtures of diluents may be
enpl oyed. Depending on the starting materials, reaction conditions and
auxiliaries, water or diluents 15 constaining water may be suitable. It is
al so po§)s$lﬂﬂaé'9t(iﬂuﬂ§§f%ﬁérrﬂnspb\trthe AePvengescribgd e egpedidiitinerkeraeie aneousl y. e)

React i ogob &I ahadd headE an pASciay, bﬁaﬂ.au\e famyencaorra%rﬁéﬂcvsbwon\émﬁﬁanég%ﬂg@d In
general, the processes are carried out nper at ures bet ween 0C and 150C,

prefer abydrogsshansesHch s, fop exarmrie.1zogine, I%ﬂ?%leow&{eﬂénxyﬂeé'&c?'?'@’ﬁgef@ﬁhe be varied

W thi - @ichBloBbhaeRbYpeMolEing étﬂ&ehe*dhegé‘y‘&%héianet@&I%%ﬂ\%ﬁ@scrﬁ’dr&oﬁﬁr ried out at
t enper atures between -150C a +50C, referabl between' - 75C and OC. f) The

reac®i ofarban tetrgelenids; PS'/"%%FW"E%F dethy! @m?érd"%m foer digyaBsure. However, it

is al SOtetl%ﬁyd?@ﬁﬁdnbir%tﬁﬂérfé@Ncﬁl &Mbthymhé?roee@@ﬁﬁé @@&eréihwgthfep kbfoBed,Nvent i on
under el evated or reduced 'pressure - tween 0.1 bar and 10 bar.
K5 ioBgauies: %55

g) St ar S¥PSREEIANE Pitangng Oé@?’r’éi?yéﬁp'?ﬂt@ raéﬂcﬁﬁf”érf? equi ol ar

armun}gs Edﬂmm&brbutyrbnitnﬂeain’i@eé?ﬁﬁéﬁé%llﬂthd?muﬁ?lfu&nkﬁhcﬁatNVNJy | ar ge excess of
one of thpe

nponent eaction is erally carri
sui t abl é""@ﬁttha“?“ijle ﬁ]@eg%é’érﬂ%@"dﬁf Na{”?t@i@f/ ﬁ‘]@ 0a%, RN X“F thVE%SS#waC reaction
M XHOr e tizmides e, biychsds megl @tetaiteh@r dtig aeatatd, Suiproridas, wueh botingiyunber of
hour s e reaction mxture?dagl?c ordln to the above

pr ocességlptém‘bdepﬁfg?wscéf’&gﬂs E"PHBHB' St AL QHEPPRRL y be carried
out in momdmloahérpethylemglpmmumﬁgﬂ efret,. didtheslerieraiyral mbnm*netliﬂ atmeres). 5

Compounds,,0 ei.r pharmac | | cceptabl e acid addition
salts, % H}YL@} gfyglg'lgn?r&eﬁ}yf%ger Euglger 'é{'ﬂ{ Oﬁgjmfﬁwgs 'i“%lvg F'E’)?ye%xhl bit val uable
phar mac depgudiaj on fhe afzeliryg astedald, r&ﬂ(ﬂloh benditfons end setiidricaswytbeorniloetd | cal s.
15 constaining water may be suitable. It is also pessible to use one a starting material as diluent
simultaneously. '

e) Reaction temperatures can be varied within a relatively wide range. In general, the
processes are carried out at temperaturés between 0°C and 150°C, preferably between

20  10°C and 120°C. Deprotonation reactions can be varied within a relatively wide range. In
general, the processes are carried out at temperatures between -150°C and +50°C,
preferably between -75°C and 0°C.

f) The reactions are generaily carried out under atmospheric pressure. However, it is also
25  possible to carry out the pracesses 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
30 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.




The conpounds of the invention and their pharmaceutically acceptable acid
addition salts, hereinafter referred to as conpounds of the invention,

exhi bit val uabl e pharnmacol ogical pro- 10 perties when tested in vitro and in
animals, and are therefore useful as pharnmaceuticals. Thus, the conpounds of
the invention are found to be cholinergic ligands of the nAChR In addition
preferred conpounds of the invention . $h¢ ow sel ective a7-nAChR activity. The
conpounds of the present invention may“in particular be found to be

agoni sts, partial 15 agonists, antagonists or allosteric nodul ators of the
receptor. Due to their pharmacol ogical profiles, conpounds of the |nvent|on
are ant hhWedtiraun thelseactios Bvxitres gecarding to tha phevetPregesaes;antseiifioatiopohthiet i ons' as

di verse gsy %sws%%éalrﬁ F5 éarpé’d\lc?ut i %&Fo%ﬁc@toﬁ%%ﬁ:roé@d&%gﬁ&sthée' ated to

|nflannat|on pain and wt synpt ons caused y an abuse of chem cal
substan3€?3““@F§§@§@@sbr di sorders related to the CNS i nclude ge- neral

anxi ety disorders, cognitive disorders, |earning and nenory deficits and
dysfunctlons Al zhei mrer. s di sease, ADHD, Parki nson's di sease, Huntington's

di sese Compaiingsqf éprmula{and thelephanBreaulically arcaptabls acid additionssali.eut zf el d- Jacob -

di seaseha:rémahw ﬂéféﬁleawagag@té bﬁtﬁe Hoehtibn, dHdibitekiuabie dpwrdémacapsyc hosi s,
depr essi on ansafltﬁ@ E e disorders, nmanja, nmanic 25 pression

schi zopRFPATE: 9re Yeelulasi Ripfraagenticalsy zophreni a, obsessive conpul sive
di s- or dRE Gompeinide ofith‘é(hﬁ\féﬁf@w arﬁﬂhemwdmgwu&ﬁuﬁ acdeplabRl fRRFAAILBPSAIBEPT | ON,

5T R SR DS ol B BB B, L2, 25

postetr @umeé wherblostes i vitheaidde BRimalg; ambare terdforexisaful ASgharmaadesarnt | a,
pre-nmenstrual syndrone, |late |uteal phase syndrome, chronic fatigue syndrone

30 and jet lag. Furthernore, compounds of the invention may be useful for
t he tredahomrie afmpoen@mmthmiaveﬁtism seacfoand mmehheimetgwﬁgmﬂx bcmeins\ChR in

pheochr o ert Si and,.arrhyt a gi na

Pect o | SO0 B eree SVERPOER Al  BVey Sl i BRGHR e FHCll .

Still fubmbcunds@bnﬁtwmﬁt mffertt!bﬁ may\mpémo.narrmfodu&i todefagonis, pdrtalt r eat ment of

inflgmmtor%/t di sor F' qtr’ Nﬁ-@ 003 421, 384), disorders or

condPt i GHL ﬁ'anlﬁﬂOHB |q{1a %ﬁﬂ%mﬁ%"af’éﬂl KPFPPf"sorders, Crohn's di esease,

i nfl anmat ory bowel disease, ulcerative colitis and diarrhoea. Conpounds of
wi,t hdr.awal

Syt onbredn el Py e R RS FoPRRTH o B BRI P et AR | ke
t obaccoussfulot ihadreatment of diseases or conditions'as diverse as CNS related diseases, PNS -
_ related diseases, diseases related to inflammation, pain and withdrawal symptoms caused
20 by an abuse of chemical substances., diseases or disorders related to the CNS include ge-
neral anxiety disorder;s, cognitive disorders, learning and memory deficits and dysfuhctions,
Alzheimer's disease, EADHD, Parkinson's disease, Huntington’s disease, ALS, prionic neuro-

degenerative disordefrs such as Creutzfeld-Jacob disease and kuru disease, Gilles de la
Tourette's syndronie, p}sychosis, depression and depressive disorders, mania, manic de-

25  pression, schizophreni:a, the cognitive deficits in schizophrenia, obsessive compulsive dis-
orders, panic disorders, -eaﬁng disorders, narcolepsy, -nociception, AlDS-dementia, senile
dementia, mild cognifive dysfunctions related to age, autism, dyslexia, tardive dyskinesia,
epilepsy, and convu!swe disorders, post-traumatic stress disorders, transient anoxia, pseu-
dodementia, pre~menstrua! syndrome, late luteal phase syndrome chronic fatigue syndrome

30 and jet lag. Furthermore, compounds of the invention may be usefut for the treatment of
endocrine disorders, such as thyrotoxicosis, pheochromocytoma, hypertension and arrhyth-
mias as well as angin_é pectoris, hyperkinesia, premature ejaculation and erectile difficulty.

Still further, compounds of the invention may be useful in the treatment of inflamniatory
disorders (Wang et al., Nature 2003, 421,384), disorders or conditions including iﬁf[amma-




opi oi ds, benzodi azepi nes and al cohol. Finally, conpounds of the invention
may be useful for 5 the treatnent of pain, e.g. caused by m graine,
postoperative pain, phantomlinb pain or pain associated with cancer. The
pain may conprise inflammatory or neuropathic pain, central pain, chronic
headache, pain related to diabetic neuropathy, to post therapeutic

neural gia or to peripheral nerve |nJu 10 Furthernore, degenerative ocul ar
di sorders which nmay be treated |ncludé ocul ar diseases which may directly
or indirectly involve the degeneration of retinal cells, including ischemc
retinopathies in general, anterior ischemc optic neuropathy, all forms of
opti c ntiy skip disomiges, Cf@"@ttb@ﬁeﬁa%mf@mftﬁ@@rb@WQFCﬂ'%ﬁ?S?Aﬂmfatiwerﬁol'ttssa"ﬂr y forms

(dry AVRhrHéh, \coﬁ;fmﬂogﬁagsof(:m%ﬁwé%% may%.fmfbb%séﬁt ﬂon%qﬁéaifnerwwdﬂamcul ar

edema (CVE), retinal retinitis pigmentosa, 15 Stargardt's

di seasesynigrs saysaddy) ternation of themse@ég%@wats%ﬁanq@éd&e tabacemdéaetingl
amaur os p§ioR8 Obenew@iepn@g k) E%BB{O! rﬁ@) !&%on@{ﬁﬂnﬁ&@éﬁhé RERtidph A OHeful FFOPI a,

reti nopat hy of prenmaturity, and hereditary optic neuropathy, In
anot her "@stE?@é'Pe”ttqlea'Eoﬁrﬁd@Hﬁ%d B mtgﬁ@"‘? rRPéWP?'@HVeaFP%n RatoRLlink RSt i ¢ agent s

and/ or gl BEdcidtb DAl BancBr. She plin rhdlEcdriiRBE irfflafdidts) oﬁﬁ&rbﬁ’élﬁib Félﬁt ion of

ni coti ne receptors I n various  tissues. Prop erI ISOtO e-| ed agents of

the i nvé%tff’éﬁa'@mr‘ﬁ?'? heagdaghm Paingpiglrshte id@ge?fs”eLFﬁF?t"B’pH’cWR‘}F HGFB@SP“‘% abel i ng

agent s, nbdragid\¢ tapengHerangn8indyomar kers, hereinafter "markers", for the
sel ective | abeling of the nAChR Mor e partlcul arly the agents of the

I nvention are useful as markers for |abeling the al pha7 nAChR receptors in

vitno FFuiftﬂierwriomde éhemw% b@@lgﬂdlsora&swmomydﬁe edatédpciuty eallaramenbdch are
pr oper el e

oto re usefu uch ,PET narkers
GRS P e RN e O e g e gD A Y
11C, 13 Netmﬂ:ﬁﬁhxeéth drenerE eandgionissharhic bptic newepatiyoall mnes bhq:mfr@umsus@ ul, for
i nst ance

f t a d
noct ng. atpf e eBeBe o BuRE HOtSar fosms Jork BRRR Bl R ERR G ANRG £ o an
i Ebal and@ﬁeﬂo eyisdpattet cyatoidmhaod&iddenan(@ME)r retin |demchnngntt haa{uﬁﬁ blgn'bntgemesst ﬁf
ar, pac er ease ance W e above e
O edBn: Statgafly Bfesierie MORT Epar P Sena s EFHT S Horest o bel s RN e
f or neunthenbegieditary retinal degenerations, pathologic myopia, retinopathy of prematurity,and
Leber's hereditary optic neuropathy,

In another aspect, the compounds of the invention are used as diagnostic agents and/or

20 PET ligands, e.g. for the identification and localization of nicotine receptors in various
tissues. Properly isotope-labeled agents of the invention exhibit valuable propeities as
histopathological labeling agents, imaging agents and/or biomarkers, hereinafier “markers”,
for the selective labeling of the nAChR. More particularly the agents of the invention are
useful as markers for labeling the alpha7 nAChHR receptors in vitro or in vivo, In particular,

25  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

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




In a further aspect, the present invention provides a conmposition for

| abeling brain and 5 peripheral nervous system structures involving nAChRi n
vivo and in vitro conprising an agent of the invention. In still a further
aspect, the present invention provides a nethod for |abeling brain and

peri pheral nervous system structures involving nAChRin vitro or in vivo,
which conprises 10 contacting brain }jssue with an agent of the invention.
The nethod of the invention nay conprise a further step ainmed at determ ning
whet her the agent of the invention | abeled the target structure. Said

further step may be effected b observing the target structure using
posi t r ol %‘ﬁ&é’@'ﬁ‘é]“'lf’bﬁﬁg"#’a%y‘e(%mt Bveriioprvigassnventoidig BN &nput ed
t onmogr apdw/ad HMEKE) forPeuiiadgite) i ce al | owi ng detection of radioactive

radi ations; In particular, the agents of the invention are a7 nicotinic

acetyl choline receptor (0 nAChR) agonists. 20 In functional assays, the
agent s wfa fuktRer avpect; iheprekeapihasntibh groviiks atompositiort foeladélinyichiRangd shown in
t he %ollowi n%'tests: a? Atf uchti.oncgl. asE%Rfor. affi.ni@ at the a7 nAChR is
car r¥ edPISR PHVAUS SYPtepT STHAURS NYRlYing PRGRRIBYIvo 00 it VIER SPRRISINAAR he a7 nACHhR
Br i ef hyent 6HBe drakehtior econbi nant |y expressing the nAChR a7 were seeded 72 h
prior to the experinent on black 96-well plates and incubated at 37C in a
hum di fi ed atnosphere (5 % CQJ95 % air). On the day of the experinment nmedium
was rehmmsiéd fayher laspdat, ithe plesenilimeatorgprdvidespd medwdvion 1Abalifg brdin gndowt h nedi um

cont ai ni.n [ A EVS, i resence of 2.5 nmM
o oboni B! B SRERT RN ELHIRRES PAC RS RS R B Re s o

at ndd pheordadtibg V50D RYsO8 wWithain@pehiad te invenBbmat es were flicked to renove excess
of Fluo-4, washed twice with Hepes-buffered salt solution (in MM NaC 130,

KCl 5.4, Cad 2 2, MgSO4 0.8, NaH2PO4 0.9, glucose 25, Hepes 20, pH 7.4; HBS)
and r ef The gethadtoh the0avestionmayBSnpriaet afurihergptemaiongd st determuiniog whpibeoivei at e. The
i ncubat j i - +af i d 5
i mut o5 O ol b WERS FREIEE I ARk A Ml b St Qéﬁ%?ﬁ&ﬁ%a Er and
f | uor esekserdngihgirmoet Wasiugrdring Prsitfinereigsienyiomearapdli )ofr single photon

15  emission computed tomography (SPECT), or any device allowing detection of radioactive

radiations.

In particular, the agents of the invention are a7 nicotinic acetylcholine recepfor (a7 nAChR)
agonists. '

20
In functienal assays, the agents of the invention display high affinity at the «7 nAChR as

shown in the following tests:

a) A functional assay for affinity at the a7 nAChR is carried out with a rat pituitary cell line

25  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 caicium sensitve dye, in the presence of 2.5 mM probenicid (Sigma). The cells

30  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, GaCl, 2, MgS0, 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




i nvention exhibit pEC6o val ues of about 5 to about 9. Partial and potent
agonists in this test are preferred. 5 b) To assess the antagonist activity
of the compounds of the invention on the human neuronal nAChR a402, a
simlar functional assay is carried out using a human epithelial cell [|ine
stably expressing the human a4(32 subtype (Mchelnore at al.,
Naunyn- Schm edeberg's Arch. Pharnaqphs_(ZOOZ) 366, 235) In this assay, the
preferred conpounds of the invention Sshow selectivity for the 0 nAChR
subtypes. 10 c) To assess the antagonist activity of the conpounds of the

i nvention on the "gan lionic subtype” (OOC? the nuscle type of nicotinic
r ecept of" AL RIp r epe flenrepegneedignal egcordedp Hin thip QFWC@QW"‘E gkt as j ust

descri bpgentidt@khiBl pRCS vaRES bEshdRub tbBdat 8 FuHER Ang PbiehehdorlstEiflthis tdst Nne st ably
expressi ng %he human ganglionic subtype, a cell |ine endogenously expressing

the 15 RAGrREReHEdc e type of nicotinic receptors or a cell |ine endogenously
expreSS| ng the murine 5-HT3 receptor (M chel nore at al .,

Naun m edeberqg' s Arch. Pharmaco 366, . 235. ounds whi ch
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In the nodel of mce showi ng sensory gating deficit (DBA/2-m ce) described

by S. Liwnsstly expressing the human sdpa pditvre (Mighelsiqra ebal., Wmmﬁwl@@@@wt he

conpou ”ﬂ?choﬁhérhﬁcbl”%@l??) 358, DSIUR this édsgwﬂf.é g;@farrea%ﬁ@bunc&a&fltmn@énnon
concentrations of t o about 40 he conpounds of the invention may

be sho\A/ﬁhQVbseﬂ?ﬂi'i"B/d‘%th&totTé?ﬁqflﬁ]SLibﬁypﬁstest of attention for 25 rodents
(Rokfi ns, J. Neur opsychiatry Cin. Neurosm (2001) 13, 326-35), nanely the

5- choi ce serlal reaction tine test - l) In this test, the rat nust
obser ve ChTaisess g ARIRNSHEGViRupfdae C‘W%’H"QSP tB?lt”VP'Ptﬁ’é‘rP"éB?) 'glianie one of
them tB@btﬁﬁ (48438, tﬁ@ﬁﬂea@wfyetohn@oumaseMmBmapartme%qm%éepml e wthin 5

sec. in or to receive a rewar d del i vered feeder in the
opposi t &nyiar ﬁU"Ct!@Oa'(B?fbéﬁ H&%d%ﬁcr'?%‘iﬂdﬁv@rﬁfﬁ Gﬁmﬁﬁyub‘l"'gba Bwan prikelal &8 menory
enhanci fge ﬁ&ﬁl?@iﬁeds‘%d e heMahabn hbﬁi@ ggmg;sé @rben ﬁﬁé erhd@:g@h&%lyaéiﬁrersﬁhé t{eEnnaceur
and Del acour, Behav. Brain Res. 3
15  human muscle type of nicotinic receptors ora ceH fine endogen usly expressing the murme
3-HTjy receptor (Michelmore et al., Naunyn-Schmiedeberg’s Arch. Pharmacol. (2002) 368,
235. Compounds which display fittle or no activity on the a3B4 nAChR, the muscie subtype

of nicotinic reciepto'r as well as the5-HT, receptor are especia'lly 'preferréd.

20 In the model of mice showing sehsory gating deficit (DBA/2-mice) described by S. Lecnard
et al, in'Schizobhrenia Bulletin 22, 431-445 (1996), the compounds ¢f the invention induce
significant sensory gating at concentrations of about 10 to about 40 uM.

The compOUnds of the invention may be shown to increase attention in a test of attention for
25 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,
30
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).




-16- The conpounds of the invention are therefore useful for the prevention
and treatnent (in- cluding mtigation and prevention) of various disorders,
especially those nentioned above. The useful ness of a7 nAChR agonists in
neur odegeneration is docunented in the literature, e.g. in Wang et al., J.
Biol. Chem 275, 5626-5632 (2000). 5 For the treatnent of the above and

ot her disorders, the appropriate dosa%§ of a conpound (active ingredient)
of the invention will, of course, vary dependi ng upon, for exanple, the
host, the node of adninistration and the nature and severity of the
condltlon being treated as well as the relative potency of the particular
agent offhe sempeindarf e invepliaryeg thereloreuesith a5 the preévemtionnd reatofenatini ve agent

requi r edu Y o’ BdTbRIEHRR) bRBRSSrBérs KAPUBalnYLd hEnRAdY bkl VO

t echni - ques, mnin ong a part I cul ar active agent concentration
in the thyaefplnm o 1A a@n@@s iameuredegangration issdasumepteddn thaditeapiog i ¢

ef f ect 0 I nimals are indicated to be
obt ai neg trgﬁaﬁ?s{ﬂ'ég'zéglglzbggnf ?%5 58%6(;{51§§20(2€01®t o about 30.0 ng/kg p.o. In

humafs, an indicated daily dosage is in the range of fromabout 0.7 to about

1400 ”Q/Fﬁﬁ‘%el?reﬁtmenflé tﬁ‘e :Sbovfe %ﬁ&gﬁgp&l%r@s iR 41005 téJ&gé@ ceRgveni ently

adm ni stered once or di vi oses to 4 x sustal ned
r el ease (#a¥¥erngredignt) abtaag@emt&nrmﬂ atewrsi Yﬁj!’ Qemﬂmawpyn f@’cﬁ’ﬁﬁmp@ethﬁ hesh about

1.75 0r s RoddofdBRHistrafish Sd thé ASurarRfseferBOmIREshdRbn bBRg rBMEMAd R a2dm xed

wi th an appropriate pharmaceutically acceptabl e dil uent or carrier therefor.
20 Phar fg@latiyeratensy ﬁ%@ pertisyar agsAt ¢ithe ln\reapore%%w Ferrxpmalsolize amounty t o
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i ngredi ent ( S,ﬁi) nPI for COfT’POSItIOI’lS conprising a compound of the
i nvent i GH&%: éie[ﬂ}@""g BY '%‘ﬂé&ﬁﬂ"@ aaact%ﬁgwta?rgcﬁav%tloamth&ﬁlo&a@@éwg %ol uti on,

€. 0. CORigHt @6 a@ce‘éi&blébé\lell o a%e@ﬂ%ﬁltte effectngerray @tuﬁﬁct&@‘i‘esu%m%nﬁhbﬂ@e nsi on
of, e.g. compound the formul a

e
73 %t e G ber BT Bl G iasgoas o o Bou0 e Ea00 TR PRel be
buffe ; eghlufrfagsafaP H\dic@tetil‘dﬁll)f @age lsQrﬁ thee?r%e ofrfr@mnataoﬁt apto%bﬁut 15409 mg/dayRd.: I4I 5, by
a suyitabl e_buffer e .inve |0 are al rcially
soflnl - 2 MBSaPR0LnENT GEN 20 RS Bk gomueri RN i R0 06tk e R ETen, o
conpounaipad 4 kiper dagrorin suistaineadéledsedorph mi‘émlﬁﬂg‘elfﬁraisl atcordingly suitably
comprise from about 1.75 or 2.0 to about 700 or 1400 mg of a compound of the invention

- admixed with an appropriate pharmaceutically acceptable diluent or carrier therefor.

20  Pharmaceutical compositions contain, for example, from about 0.1 % to about 99.9 %, pre-
ferably from about 20 % to about 60 %, of the active ingredient(s).

Examples for compositions comprising a compound of the invention include, for example, a
solid dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemulsion and

25  asuspension of, e.g. a salt of a compound of formula | or a free compound of the formula | in
the range of from 0.1to 1 %, e.g. 0.5 %. The composition may be buffered to a pH in the range
of, e.g. from 3.5 to 9.5, e.g. to pH 4.5, by a suitable buffer.

The compounds of the invention'are also commercially useful as research chemicals.

30
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 | andfor a pharmaceutically acceptable sait
theraof or especially other active agents commonly employed especially for the treatment of




acceptabl e salt thereof may be adm nistered as single active agent or in
conbination with one or nore other active agents of the fornmula I and/or a
pharmaceutically acceptable salt thereof or especially other active agents
commonl y enpl oyed especially for the treatnment of -17- the disorders
mentioned herein or further other disorders, in any customary nanner, e.g.
orally, for exanple in the form of taQ;ets capsul es, or as nasal spray, or
parenterally, for exanple in the formof injection solutions or

suspensi ons. Such other active agents enployed In such conbinations are

preferably sel ected fromthe group consisting of 5 benzodiazepines,
sel ect | Ve digrrders mantiprasiiessia of iheY etherisoniets.dy any eysiPaY @aeehedhi n and

nor epi N RNy iBEeaAipRs iAkee foRRiobtdbits cép?d%es br aFRRPSHrA 0 eaba.@nﬂeraw wehot i cs,
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citalopram sui tabl e resent . i nvent ion is
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t hi oti xene and fl upent | xol . The term"atypical anti psychot ics" as used
herein 15 at t ozar| speridone I n eti.api ne
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under t iy ol | r as
dosor i bt FORRMHT, TuBéibolts: ob vaBThoiSin ARG R KR ARG B el efifo, ©
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3 912 743. Sertrallne can be adm nistered, e.g., in the formas 25 marketed,

“”%rs Hdhe &B%g% r@é&%h@%@é@é’%ﬂn%&?éﬂ sQl? 2895 R or?o%”la ?ﬂi {%ed

e.g., as escrl onazep can e adm ni's éred, .
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can be aaqmirﬁél»térreﬁ,régﬂ, agdgscribécpintl.h??a,f??f,%@%luoxetine can be administered, e.g., in

20  the form of its hydrochloride as marketed, e.g. under the trademark Prozac™. It can be
prepared and administered, e.g., as described in CA 2002182. Paroxstine ((3S,4R)-3-(1,3-
benzodioxal-s-yloxy)methyl]-4-(4-fluQrophenyI)pip'eridine) can be administered, e.g., in the
form as marketed, e.g. u'nder the trademark Paxil™. It can be prepared and administered,
€.9., as described in US 3,912,743. Sertraline can be administered, e.g., in the form as

25 marketed, e.g. under the trademark Zol'oftTM. It can be prepared and administered, e.g., as
described in US 4,536,518, Clonazepam can be administered, e.g., in the form as marketed,
e.g. under the trademark Anteiepéinw. 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

30  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 AU823144. Venlafaxine can be administered, e.g., in the
form as marketed, e.g. under the trademark Trevilor™. Duloxetine can be administered, e.g.,



mar ket ed, e.g. under the trademark D azepam DesitinTM Lorazepam can be
adm nistered, e.g., in the formas marketed, e.g. under the trademark
Tavor TM Cital opram can be 30 admnistered in free formor as a salt, e.qg.
as its hydrobromde, e.g., in the formas narketed, e.g. under the
trademark Cipram | TM Escital opram can be adm nistered, e.g., in the form
as marketed, e.g. under the trademark CipralexTM It can be prepared and
adm nistered, e.g., as described in ‘Ad623144. Venl af axi ne can be

adm nistered, e.g., in the formas nmarketed, e.g. under the trademark
TrevilorTM Dul oxetine can be adm nistered, e.g., -18- in the formas
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well known fro erature | see huet z
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Hal op er| can be adm ste formas nar
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n 4 3tf§u1e@na$;53mux.ﬁ+wrrﬁ.mwxé% cfiBe Q@mmﬁaraa %g%rn%dhé fm Iae%aﬁmsd gy the form
of Its di hydrochlorid formas market g3.1punder t he

tr aderraWP@eEFP@rt&idPWWa"aﬁe ﬁ’hg vl p%pfﬁparqu eate@aﬁ@affr@ed & 'ds 3.310658he for m as

mar ket eFﬁu%&taIc;ﬂ cﬁﬁ@@%dhﬂ@stér@éﬂﬁ”ﬁ%ﬁ%c@%ﬂh&%rﬁ%f ltlstdliﬁrafbchlen@é %R;aﬁﬁ%e e.g., as
15 described i n BP 925, 53 ari] _can eamn%stere |ntheform
%“HBG% i“ﬂ'é%

as mar kOra@s marketed, gy up Eefiio ARk filg form Oé%dwnﬁ?tép%ged e.g.
as descChithefrinas Harketdd . gBZ.ader the &@@armaham@ ﬁam ecandhd phésdred, &y, & 9., 1N t he
form as narkete %5 q:’r? E‘er thetr rk erdITM Oanz(?plne can be
bty sgeiciked i & S2skasy Hlas i S BBMREE © & 1 DSBS RERSIE. Ssbrar &
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e.g. under the tradenmar ero u I dpne can ni stere
OensiGlont %) b SRk P60l I ZLRERl PR, SR R RUR o0 e
pr epar eHbSpQ‘dQITM @snApmeicthed atlmr@ered, e.g., in the form as marketed, e.g., under the
trademark Zyprexa™. Quetiapine can be administered, e.g., in the form as marketed, e.g.
20 under the trademark Seroquel™, Ziprasidone can be administered, e.g., in the form as
marketed, e.¢. under the trademark Geodon™. It can be prepared, e.9., as described in GB
281,309. Ariplprazole can be administered, e.g., in the form as marketed, e.g. under the
trademark Abilify™, it can be prepared, e.g., as described in US 5,006,528.

25  The structure of the active ingredients identified by code nos., generic or trade names may
be taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g. Patents International (e.g. IMS World Publications). The corresponding
content thereof is hereby incorporated by reference. Any person skilled in the art is fully
enabled to identify the active ingredients and, based on these references, likewise enabled

30 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



281, 309. Aripiprazole can be adm nistered, e.g., in the formas narketed,
e.g. under the trademark AbilifyTM It can be prepared, e.g., as described
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references, |ikew se enabled 30 to nmanufacture and test the phar maceut i cal

i ndi cat g@!ﬁ%m@lﬁamamw eareRyising ai teapidyp gombisetionpareres, aersrding ie the inventand i n

vivo. | god B6 5BS8p&bd Qﬂﬁﬂhéﬁ\tnbﬂﬂ pet farfd e IR Yt foF%'ﬁE%‘f’ 'shbl?Q? for
on o or

Separate adn1n|strat| he conbi nati on partners and/or tho
admi ni serehei igatal, And pareptasal agmilisiationie, mammalsgingludiny eang eempyisingrd bat

COMPOS] tiRNGATEACHS mBlint f 8P eadt e GRIHRALEARRIN Eibindth Bafthgo 0 the

i nvent- tion can ?re are I n a manner known pe se an are t ose sui tabl e
for 8nt aloge or @lsemba@ ioRWith opg orr@@rﬁéaharnéﬁmuwﬂlémf@p@bleaf@m% $pegialn t o

nmamel sttdﬂafé Mﬂéﬂ&aﬂ&*bar&ﬂ@ﬂéfép%‘héﬂ oR. Whén th"e%Bﬁ%HaﬁéH béhr%FJ éﬁblb%ﬁl Agount of
at | east one pharnmacol ogically active conbination partner alone or in

conbi na@PRigdiit g fyRrasmarksied asHNoRE Y ithel Jogagrsrdhingss af QS@F'F'F@@"

especi alghytaké Biaba M a:cbﬂfaneéltvmﬁ ﬁn'e wbmmaﬁ ahﬁrdeh oarﬂm hacREN 188¥et ¥HRB t he
conbi nati on Bartners enpl oyed formas marketed as single

drugs, Fe@pFt BM@e%HWQHBHE'%P rﬁ% ﬁﬁ“?tt}eﬁﬁ’% eﬁ%‘é{r’i'eﬁ(é[@@d PR finst accor dance

wi t Rgt hendntidriidretdipBtheRvayd.ded on t he packet leaflet of the respective
mar keted drug in order to result in the beneficial effect described herein,
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not in itself constitute an effective amount since the necessary effective @mount can instead -
with a single dosage unit also be reached by administration of a two or more dosage units.
20
In particular, a therapeutically effective amount of each of the combination partners may be
administered simultaneously or seguentially and in any order, and the components may be
administered separately (e.9. sequentially after fixed or variable periods of time}, oras a
fixed combination. For example, the method of treatment (including mitigation) of a disorder
25 according to the invention may comprise (i} administration of the combination partner (a) (a
compound of the present invention) in free or pharmaceutically acceptable salt form and (i)
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,
30 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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pat i ent of the Botivelipgredieats’, avallabilitc fodarget siteet eri nari an of ordinary skill can
readigl y determ ne and prescribe the effective anount of the single active

ingredients required to prevent, nitigate, counter or arrest the disorder.
Opt i mal Ipeacseidengsnwithithefnegnings thequessahivventioroaisoprovides:act i ve i ngredients

‘t’)"'ats QB”OKB&%&%‘%@&@ -P@ﬁge%rﬁ{tﬁ’?l, Ehd/bCAGH: tMErbOOH WOt Ei¥graSRu o thidtaf i€l BN -
.+ treatment of a mammal, especially a human; especially for use as an alpha-7 receptor.agonist,
for example for use in the treatment (including mitigation) of any one or more disorders, espe-

20  cially of any one or more of the particular disorders set forth hereinbefore and hereinafter.

(2) A pharmaceutical composition comprising a compound of the formula |, and/dr a p_harma—
ceutically acceptable salt thereof, as active ingredient together with a -phérmaceu_ticaily accept-
able diluent or carrier.

{2') A pharmaceutical compaosition for the treatmant or prevention of a disorder in the treat-

25  ment of which alpha-7 receptor activation plays a role 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 hereinaf-tér, comprising a compound of the formula 1, and/or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable diluent or carier.

{(3) A method for the treatment of a disorder, especially any one or more of the particular

30 disorders set forth hereinbefore, in a subject in need of such treatment, conjprising admini-
stering a pharmaceutically effective amount of a compound of the formula I, 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 andfor in which alpha-7 receptor aclivity is involved, com-




of the active ingredients' availability to target sites. 15 In accordance
with the foregoing, the present. invention also provides: (1).A conpound
ofithe formula 1, and/or a salt thereof, for use in the diagnostic or
therapeutic treatnment of a manmal, especially a human; especially for use
as an al pha-7 receptor agonist, for exanple for use in the treatnent
(including mtigation) of any one or_gpre disorders, espe 20 cially of any
one or nore of the particular disorders set forth herei nbefore and
herei nafter. (2) A pharmaceutical conposition conprising a conpound of the
ceu t thereof, as active

formula |, and/or a pharna- ticall cceptahl e s .
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ﬁs peci af;:k theavighufeteure of medio@ﬁ*aehhle& ﬂhb&l@aﬂlﬁafr? onﬁla}/érmbﬁdaf bg/rseasé drleeh-or e or
erejnafter., .c i si,ng. a.conpoynd of the for a l and/or ;
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23% oneaé)o:\{evrmre of the particular 30 disorders set forth hereinbefore, in a

j ect need of such treatnent, conprising adnmni- stering a

phar macgAinsthdd/aseddfieed bb@/eaammm’smgﬁ:oadnﬂmmmﬁm?j eqd. cohepnfitanttyibrein be- or  a

b ven: 115k GRLataBREab ety Irbobf B Casa by RE oS ubih PR Pt on

pl ay® aphrapinecantically aceapddbie galtihdreof, and awkcaid philaphacetically aptivercoanpbind ty i s
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t her ape%%dlkgr%hf%éﬁegéﬁlg%g%%gégrlf?gaoﬁtﬁé'leggﬁ%lgﬁgﬁér@rpcﬁ?%%%up%ﬁ'%%@%l, and/or a

phar maceanpatiad bpd/acsdidherobicbaing espehisihdorf use(id iheTisetrignt obdnyoneonpoted of t he

f or mul a‘}hb’disg (sgsret %ggmgpmg@%?ﬁﬁ%p{?@gcept able salt thereof, for the

manuf acture o nmedi cament reatment or prevention of a disease or
con 5 d{f) Aswenibinatierecarprisingenthesipeulitietheftachivramoynt ebpn alphad ageaist dihepl ays a
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active compound and/or a pharmaceutically acceptable salt thereof, said second pharma- . . Coe
+ ceutically active compound being especially for use or of use in the treatment of any one or -
" more of the particular disorders set forth hereinbefore. '
(7) A product obtained according to the above described process, characterized in that (+)-
20  trans-2-methyl-1-aza-bicyclo[2.2.2}octan-3-0l is used as starting material and Y represents
pyrimidinyl or pyridazinyl.
(7°) A product obtained according to the above described process, characterized in that (-)-
trans-2-methyl-1-aza-bicyclof2.2.2]octan-3-0l is used as starting material and Y represents
pyridinyl,
25
The Examples which follow serve to illustrate the invention without limiting the scope thereof.

The following abbreviations are used :
AcOEt ethyl acetate

30 aq. agueous
DEAD  diethylazodicarboxylate
DMF dimethylformamide
EtOH ethanol
FC flash chromatography




(5) A nethod as defined above conprising co-admnistration, e.qg.
concomtantly or in se- quence, of a therapeutically effective anmount of an
al pha-7 agonist of the formula I, and/or a 10 pharnaceutically acceptable
salt thereof, and a second pharmaceutically active conmpound and/or a
pharmaceutically acceptable salt thereof, said second pharnmaceutically
active conpound and/or salt thereof_being especially for use in the
treatment of any one or nore of the disorders set forth herei nbefore or
hereinafter. F (6) A conbination conprising a therapeutically effective
amount of an aHPq%-7 agoni st of the 15 formula |, and/or a pharmaceutically
acceptaHVe sal t™Y ﬁ?EH% and a second pharnaceutically active conpound

and/ or megharnam@gﬁlcally acceptabl e salt thereof, said second pharma-

treat WE%FL@:%LCS ‘\’/"Hﬁ%c} E?)'%la% Orrpouogrﬂ%\eclsgaplﬁd:ﬁﬁngﬁa ?ﬁréﬂ{yggrgsge?rfgitﬁse in the

her ei nbaf ore. (rﬁbmﬁemb@rdwmé obt ai ned according to the above descri bed
process, characterized in that (+)- 20

tran Z%thyl recemaley,; cyclo[2.2.2]octan-3-0l is used as starting nmateri al
and Y reginesentsolutipyri m di nyl or pyridazinyl. (7') A product obtained
according to the above described process, characterized in that (-)-
trans-2- net hyl - 1-aza- bi cycl o[ 2. 2. 2] octan-3-0l is used as starting materi al
and Y r ¥pmpsmatires arpyndadunedlin déﬁe@@elﬁmarﬁﬂlm ivdidetdd dthbhnise, seiciienstape
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Example 1: Preparation of Rac.-trans-3-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3~

yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane

15
- A solution of rac.-traris-?—methyl-1-aza-bic‘:yc!o[2.2.2]octan-3-ol (1.3 mmol} in DMF (5 mi) 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

20 que:nched with a 10 % NaCl solution, extracted with methylene dichloride (2 X 15 mi),
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,Clz:CH;OH:NH;3 ; 95:5:0.1) to afford rac.-trans-3-[6-
(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2. 2joctane as a

25  colourless solid. MS (ES"): m/e = 328.4 (MH").

Example 2

The following compounds are prepared in a similar manner using the appropriate starting
30 rhaterials: '

Rac.- trans-2-Methyl-3-(8-phenyl-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES™):

m/e = 296.4 (MH")

Example 3




RP- HPLC r ever sed- phase hi gh performance |iquid chromatography it room
tenperature 5 rac. racemate soln. solution Tenperatures are neasured in
degrees Cel sius. Unless indicated otherwi se, reactions are carried out at
roomtenperature. The structure of final products, internedi ates and
starting 10 materials is confirmed by standard anal ytical nethods, e.g.

m croanal ysis and spectroscopic chargcteristics (e.g. M5, IR NWR). Exanple
1. Preparation of Rac.-t rans-3-f6-(2‘-351 ‘uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-

vl oxvl - 2-met hyl - 1- aza- bi cycl of 2. 2. 2|l octane 15 A sol ution of
rac.-traris-2-nmethyl-I-aza-bicyclo[2.2.2]octan-3-0l (1.3 mol) in DW (5 m)
is treated with sodiumhydride (60%in mneral oil; 1.3 muol): After hr

at it, J I - 4= | - ph az ne(15
ol 1 T Baboutios h B Baly Acet g 1 PGSR R el P
16 hr s. 1 Asing rppropiiata gtaring rhatetidle DVF sol ution is 20 quenched with a 10 %
NaCl solution, extracted with nethylene dichloride (2 X 15 m), followed by

sodi um chl oride solution (20 m). The organic layer is dried over anhydrous
magn®si & (BaRRxBd0- (Z-iFluom-émeelwdipmmb@wa?dagm -3-ploxy]yPrresthy!-azh-t he resi dual ol

G hy (eiuent: CH2C 2: CH3OH NH3 ;
82%366 l)cw%‘%b%] e?gcs trans 3B?§%gw aphy (el uen

(2- Fl uor o- 4- nethyl phenyl ) - pyri dazi n- 3-yl oxy] - 2=net hyl - 1- aza- bi cycl o( 2. 2. 2] o

ctane a§t33(2ﬁ%32%4§gé JFRRRo- E%érﬂd ﬁ%ﬁ’ E?néaz:r{-*é-?o%%ﬁetﬁ ({hky.. Exanple 2 The

foll ow are prepare nner 5| ng the appropriate
starti nQICYQ‘IEIQ Reletang, MS ) m/e = 328.4 (MH")

traql -2 I\/Et hyI 3 (6 phenyl - pyri dazi n- 3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane, M5
(ES nple 3 -23- The foll ow ng conmpounds can be

prepar eac)a@'a%ﬁaﬁ% @é%h?@ﬂﬁﬁ?éﬂhp@ruawmaa@uﬁ-vlﬁ%zaﬁﬁﬂhél-1-aza-
bicyclo[2.2.2]octane, MS (ES” ) mle = 3284 (MH")

3d) (2SR,3R8)-2-Methyl-3-(6-phenyl-pyridazin-3-yloxy)-1-aza-bicyclo[2.2.2]octane, MS
16  (ES'): mfe = 296.4 (MH")

3e) (25R,3RS)-2-Methyl-3-[6-(5-methyl-thiophen-2-yl}-pyridazin-3-yloxy]-1-aza-bicyclo[2.2.2]
octane, MS (ES’): m/e = 316 (MH"); m.p. 148-150 °C,

20 3h (28,3R)-Z-Methyl-3-[6—(5-methyl-thiqphen-2—yl)—pyridazin-3-yloxy]—1-aza-bicyclo[2.2.2}
octane '

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

25
3h) {28R,3R8)-3-[5-(1H-Indol-5-yl)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2Joctane, MS
(ES™): mle = 334.4 (MH")

3i) (+) - 3-[5-(1H-Indol-5-y))-pyridin-2-yloxy}-2-methyl-1-aza-bicyclo[2.2.2]actane, MS (ES™):
30 mle =334.4 (MH"), [a)p(25) = + 210 (c =1, MeOH)

3j) (-} - 3-[5-(1H-Indol-5-yl)-pyridin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2. 2]octane, MS (ES"):
m/le = 334.4 (MH"), [0]5(25) = -150 (¢ =1, MeOH)



| using appropriate starting materials: 5 3a)

(2S, 3R) - 3-[ 6- (2- Fl uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-
bi cyclo[2.2.2]octane, M5 (ES'): me = 328.4 (WH) 3b)

(2R, 3S)-3-[6-(2-Fluoro-4-net hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2-net hyl - 1- aza-
bi cyclo[ 2. 2. 2] octane, M5 (ES'): me = 328.4 (M{d) 10 3c)
(2RS,3RS)-3-[6-(2-FIuoro-4-nEthyI-ph92§1)-pyridazin-3-y|oxy]-2-nethy|-1-aza-
bicyclo[2.2.2]octane, M5 (ES'): me =328.4 (MH)

3d)(28R 3RS) 2- Met hyl - 3- (6- phenyl - pyridazin 3- onxy) 1 aza bi cycl o[ 2. 2. 2] oct

ZSR
36 (5 (534%,( 2R RSB SH ey By e WS DR P - e e XA 2t 2]
oct ane, ESESmYe = rztas MH3)161;6be)zwf’mmmrbn&rrarﬁato@rapaﬁ [-%éalumn Chira

ak
((:|2§[§R)2A§} %@é% &gblr(nS uerg}yll-»exanelg%ﬁgoao lZH 'F'II-'A Zkl)\f? 1 OX'Illfml Jp -aza-bicy

(2R, 3S) Dt 284nkk; (Peak®t HiBB3 intn.,grbARR: 2258 hnipyr i dazi n- 3-yl oxy] - 1- aza- bi cy
clo[2.2.2] octane 25 3h)

(2SR’3RS) - 3-[ 5- (1H I ndol -5-yl ) -pyridin-2-yl oxy]-2-nmethyl -1 -aza-bicyclo[2.2.2
] oct ane 31} {3, 3RESIG-( 1 HyindoF5-AB fyritlatiMI-yiox3i-2-methyl-1 -adalbicy€1d[2.2.2]octane

H 1 ndol - 5-yl ) -pyridin-2-yl oxy]-2-nethyl -1-aza-bi cycl o[ 2. 2. 2] oct ane, M
(ES'): 30 me =334.4 (MH), [a]0(25) =+ 210 (c =1, MOH) 3j) (-) -

3- [ 5- ( 1 3ht) (2R|8S)-B{6¢{ H-Ipdoli-ByIRptidgtiodylioxd]-Paidtyl-1 lazabicybblyBHLloftane? . 2] oct ane,
M5 (ES'): me =334.4 (MH), [a]0(25) = -150 (c =1, MeOH) -24- 3k)

(2SR, 3RS)-3-[6-(1

H- | rndol 3B} ZBR;3RSH &A1 H-IBdo/-beX)ylyridvdire 2rlpkyli 2-methybl-azcbiojdb[2 2 Z)jatdnane, NS

(ES): 05 G Chiral chromat ography: [ col um:
Chi ral p S_(E%S”-g%/t{%séﬁm nﬁ% I uent hexane/ Et OH 60: 40 + 0. 1% TFA;
Flow 1.0 m/mn. Det ector: UV 254nn], peak 1: 5.533 mn., peak 2: 9.258
mn S a3 (28,3R)-3-[5-(1H-lnd0I~5~yl)~pyrimidin-2-ytoxy]—2-methyl-'1-aza-bicyclo[2.2.2]octane, MS

(ES"): mle = 335(MH")

15
3p) (2R,3S)-3-[5-(1H-Indol-5-y)-pyrimidin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane
3q) (28R, 3RS)-3-6-(2,3-Dimethyl-1H-indo!-5-yl)-pyridazin-3-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2Joctane, MS (ES*): m/e = 363 (MH")

20 ' '

3r) (28R, 3R8)-3-[5-(1H-Indol-5-y!)-pyrimidin-2-yloxy]-2-methyl-1-aza-bicyclo[2.2. 2]octane,
MS (ES"): mfe = 335.4 (MH")

3s) (25R,3R8)-3-[6-(2,5-Difluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyi-1-
25  azabicyclo[2.2.2]octane, MS (ES'): mfe = 346 (MH")

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

30  3u) (2SR,3RS8)-2-Methyl-3-(6-m-tolyl-pyridazin-3-yloxy)- 1-aza-bicyclo[2.2.2]octane, MS
(ES*): m/e = 310 (MH")

3v) (28R,3RS)~2—MethyI-3-(6-p-tolyl-pyridin-3-ylo>ty)-1-aZa-bicyclo[Z.2.2]octane, MS (ES™):
m/e = 309 (MH")




31) (2S,3R)-3-[6-(1

H- 1 ndol - 5-yl ) - pyri dazi n- 3-yl oxy] - 2-nmet hyl -| - aza- bi cycl o[ 2. 2. 2] octane 3m)
(2R, 3S)-3-[6-(1H I ndol -5-yl)-pyridazin-3-yl oxy] -2-nmet hyl - 1-aza- bi cyclo[2.2.2
]octane 10 3n)

(2SR 3RS) - 3-[ 5- (1H—Indo|-5-y|)-pyrinidin-2-y|oxy]-2-nethy|-I-aza-bicyclo[2.2
. 2] octane, M5 (ES+): W = 335 (MH+),_ 48p.: 219-222 C 30) (2S, 3R)-3-[5-(1
H 1 ndol -5-yl)-pyrimdin-2-yloxy]-2-methyl-1 -aza-bicyclo[2.2.2]octane, .M
(ES'): me = 335(M#) 15 3p)

(2R 3S)-3-[5-(1H- I ndol -5-yl)-pyrimdin-2-yl oxy] - 2-nmet hyl - 1- aza- bicyclo[2 2.2
] octane 3q)

( 2SR, 3RSy BSRBRD23MBIIEd-IBy(B-riltrd- ?ﬁ&ﬁ)p%de&irrwbxﬂazam bloyplo@3 Podah@t hyl - | - az

a- bicy E% Zg‘@o%ﬁr}ﬁwl\/fs (ES 363 (MH) 20 3r) ZSR 3RS)-3-.[5-(1
H | ndol %~ ) 2 yl oxy] - 2-nmet hyl - 1- aza- bi cycl o[ 2. 2. 2] oct ane, M5
(ES+) me = 335.4 (MH) 3s)

5 oa 5@??%?5%“2{133@%%% i ot re bR s Lyl ek = T Y

(2SR, 3R5&etéhWé,tM3l(E3*)z(rﬁiep= 888 @MHpyri dazi n- 3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct an
e, M5 (ES+): W = 310 (MH) 30 3u)

(2SR, 3RS) - 2- Met hyl -3-(6-mtol yl -pyridazi n-3-yl oxy) - 1-aza- bi cycl o[ 2. 2. 2] oct an
e, M Gﬁ$2$ﬂ 3RE)-3-[B-IBE(Hyra-fiude)phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-bicyclo[2.2.2)]

ﬁ/éS(RE%TS n?@é@%bgnlé%ﬁ)z(&% pyri di n-3-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane,

(2SR 3RS) - 2- Met hyl -3-[6-(3-nitro- phenyl) pyrl dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 2.

ﬁzé]Roggg%e(Kﬁ?gﬁﬁéE%)Q%%?ﬁfdi ég’%g%ba?ﬂ-?— o§y- BE hy51 aFoxy) pyri dazi n-3-yl ]

- pheny| picyck{22@jictme, m((EESﬂn/e ARE0 #MISBS ( MHH) 3y)
(2SR, 3RS) - 3-[ 6- (5- Et hyl - 2-f1 uor o- phenyl ) - pyri dazi n- 3-yl oxyj - 2- et hyl - 1-aza-b
|cyclo[222é octane, M5 (ESt): me = 342 (M#) 10 _

3aa) (25R,3RS8)-3-[6-{3-Methoxy-pheny!)-pyridazin-3-yloxy]-2-methyl-1-aza-

15 bicyclo[2.2.2]octane, MS (ES™): m/e = 326 (MH")

3ab) (28R,3RS)-3-[6-(2-Chloro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-
. bicyclo[2.2:2] octane, MS {(ES"); m/e = 344 (MH")- i

20  3ac) (2SR,3RS)-N-{4-[6-(2-Methyl-1 ~aza—bicyclo[2.2.2]0ct-3-yloxy)-pyridazin-S-yI]-phenyl}—
acetamide, MS (ES'): m/e = 353 (MH")

3ad) (28R, 3RS)-2-Methyl-3-[6-(t-methyl-1H-indol-5-yl)-pyridazin-3-yloxy]-1-aza-
bicyclo[2.2.2] octane, MS (ES™): mfe = 349 (MH")

25
3ae) (2SR,3RS}-3-{6-(2-Fluoro-5-methoxy-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyi-1-
aza-bicyclo[2.2.2]octane, MS (ES™): mfe = 358 (MH")

3af) (28R, 3RS)-3-[5-(3,5-Dimethyl-phenyl)-pyridin-2-yloxy]-2-methyl-1-aza-
30  bicyclo[2.2.2]octane, MS (ES'): mie = 323.2 (MH")

3ag) (2SR,3RS)-3-[5-(3,4-Difluoro-phenyl)-pyridin-2-yloxy}-2-methyl-1-aza-
bicyclo[2.2.2Joctane, MS (ES™): m/e = 331.1 (MH")




3z) (2SR, 3RS) - 3-(6-Benzo[ 1, 3] di oxol -5-yl - pyri dazi n- 3-yl oxy) - 2- net hyl - 1- aza-
bi cycl o[ 2. 2. 2] octane, M5 (ESt+): me = 340 (M#) 3aa)

(2SR, 3RS) - 3-[ 6- ( 3- Met hoxy- phenyl ) - pyri dazi n- 3-yl oxy] - 2- et hyl - 1-aza- 15

bi cycl o[ 2. 2. 2] octane, M5 (ES+): me = 326 (MH) 3ab)

(2SR, 3R5) - 3-[ 6- (2- Chl or 0- 4- et hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2- met hyl - 1- aza-
bi cyclo[ 2. 2; 2] octane, Ms, (ES+): nle_ z 344 (MH) 20 3ac)

(2SR, 3RS) - N-{4-[6-(2-Met hyl -1-aza-bi cycl o[ 2. 2. 2] oct - 3-yl oxy) - pyri dazi n- 3-yl ]
-phenyl }- acetamde, M5 (ESt+): me = 353 (MH) Sad)

2SR, 3RS)-2: Meth 6- (1- net hyl - 1H- i ndol dazi n- 3-yl 1- aza-
E)I cycl oP%‘”')i?%'F 35%8 §r{@E npgegw)p eﬁ’!ﬂ};P}I‘Eirégg!g-S()ﬂﬁ\;gi _2%/?” a2| n-3-y oxy] - 1- aza

(2SR, 3RBikyctolb &-fiektdriey £8° JTRY/ é19>324{mn§t hyl - phenyl ) - pyrl da2| n- 3-yl oxy] - 2- net
hyl -1- aza- bi cycl o[ 2. 2. 2] oct ane, : me = 358 (M#) 3af)

(2SR, 3RS) - 3-[ 5- (3, 5- Di net hyl - phenyl ) - pyr| di n- 2-yl oxy] - 2- net hyl - 1-aza- 30
bi cycl oBaiy 28K, 3123)331ﬁr(zl\lﬁ;c(r&ﬁﬂr%ethﬂipﬁ?:enyl)?ﬂﬁldamlﬁ'mﬂ"dxypﬁvﬁ)emyl 1-aza-

é??ﬁ@”ﬁ% dersapsaee V8BRS TAB MY " ) e e
(2SR, 3RS) - 3-[6- (3, 4- D met hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl -1 - aza-

?IZQF/{C{’B% 2) é%&%%)a%&%'\@uo%mﬁg%wpgyﬁﬂé@s)ylo&\ﬁﬁg%&ﬁ?gza,—l oxy] - 2- net hyl - 1- aza-

5 bi cycbrldo[2.22joataicqMS (EBD: (FES=B14\MHS 328.4 (MH) 3aj) »

(2SR, 3RS) - 3-[ 6- (4- Fl uor o- phenyl ) - pyri dazi n- 3-yl oxy] - 2-net hyl - 1- aza-

bi cyclo[ 2.2.2]octane, M5 (ES'): me = 314 (M#4) 10 3ak)

( 2SR) 3RSak) ZZSRBR)‘BD-QSH@W@QG{@iﬁmumrmﬂmxhq)hqnyﬁmnmz)n—wmb@atz-iam 3-yloxy]-I-aza

EZgIRC)?:(I:? Cg’é#ﬂ”ﬁ‘%b%%&%ﬁﬁ A ﬁ8g §/:V|c_)|x§/] 25 e hyl - I - aza- bi cycl of 2.
2.2]octane, M5 (ES'): me 324 (IWH)
2al) (2SR,3RS)-3-[6-(4-Ethy!-p;henyl)-pyndazm-3~yloxy]-2-methyl—1 -aza-hicyclo[2.2.2]octane,
MS (ES"): mie = 324 (MH")
15 :
3am) (2SR,3RS8)-3-[6-(3,4-Dimethoxy-phenyl)-pyridazin-3-yloxyl-2-methyl-1-aza-
- bicyclo[2:2.2] octane, MS (ES"): m/e = 356 (MH") '

3an) (2SR,3RS)-2-Methyl-3-(5-phenyl-pyridin-2-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES™):
20 m/e =295.5 (MH")

3a0) (ZSR.3RS)—3-[6%:(3—FIuoro-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyl-1 -aza-
bicyclof2.2.2] octane, MS (ES™): m/e = 328 (MH")

25 3ap) (23R,3RS)- (2RS,3RS)—2—MethyI-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")

30 . :
3ar) (2SR, 3RS)-2-Methyl-3-(5-phenyl-{1,3,4]thiadiazol-2-yloxy)- 1-aza-bicyclo[2.2.2]octane,
MS (ES"): m/e = 302 (MH")




3am

(2SR, 3RS) - 3-[ 6- ( 3, 4- Di net hoxy- phenyl ) - pyri dazi n- 3-yl oxy] - 2-net hyl - | - aza-
"bicyclo[2:2.2] octane, M5 (ES'): me = 356 (MH) .. 3an)

(2SR, 3RS) - 2- Met hyl - 3- (5- phenyl - pyri di n- 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane,
M5 (ES'): 20 me = 295.5 (MH) 3ao)

(2SR, 3RS) - 3-[ 6- ( 3- Fl uor o- 4- met hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-
bi cyclo[2.2.2] octane,. M5 (ES'): me,# 328 (M) 25 3ap) (2SR 3RS)-

(2RS, 3RS) - 2- Met hyl -3-(6-p-tolyl -pyri d| n- 3-yl oxy) - 1-aza-

bi cyclo[2.2.2]octane, M5 (ES'): me = 309 (M—l) 3aq)

o Bk TR R P A Gyt 11220

( 2SR, 3RBydlozt Hydtars, (M3 (@80 V/e 538 (MHL) hi adi azof 2-yf oxy) - 1- aza- bi cycl of 2. 2.
2joctane, M5 (ES'): me = 302 (M#4) -27- 3as)

(2SR, 3RS) - 3-[ 6- ( 3- Chl or 0- phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-

bi cycl opat) 2SR, BRERBHS-( MuérE&-a-nethylépmn§ﬂ$ﬁyr(nh¢’ﬂi4)2-)3@ly]~2~methyl—1-aza~

(28 ﬁ%{%’[g%ﬁ Fl Uﬂ\gg %%Sre%}] 3523”@@}(&_) S%r |( m_gl) n3§u3/l oxy] - 2-met hyl - 1- aza-

2RS 3RS) 3-[6-(4-Ethyl - phenyl) pyr| dazi n- 3-yl oxy] - 2- net hyl - 1- aza- bi cycl of 2.
2. 2] oct

(2R]S 3R %%ZE%’%%%?E*&& %“eﬁyﬁrﬁg’%ﬁ %%QHW?SQ B Py Ry e glocGet hy - 1-
aza- bi MECIES'R nile 2]32d(lMH8, M5 (ES' ): me = 346 (M#) 3aw)

(2SR, 3RS) - 2- Met hyl -3-[6-(3-trifluoronet hyI - phenyl) - pyri dazi n- 3-yl oxy] - 1- aza-
bi cyclo[2.2.2] octane, M5 (ES'): nme = 364 (M#) 15 : 3ax)

( 2R%) 3Rsaw 2(2FRBISH@I)—?»&{S((ZS5-}ﬁhftuol*o;#—rrmymyl—dh@iyﬂ-ﬁ}ﬁq}ém&){b&y]&memmeyaim[ 2,2.2]octan

(,ZSR 3R E@ycﬁo[@gﬁocﬁ 'gel%w pyr i(MH;)- 2-yl oxy) - 1-aza- bi cycl o] 2. 2. 2] oct ane,

M5 (ES'): 20 rule = 3091(M—I) 3az) _
(2SR, SR3hny (2SR SR RS 3-RYB! i armdth PPRe At BTRLENA-slyiRgRr By ol of 2. 2. 2] oct a
bicyclof2.2.2] octane, MS (ES™): m/e = 364 (MH")
15

:3ax) (2RS,3RS8)-2-Methyl-3-(8-p-tolyl-pyridazin-3-yloxy)-1 -aza-bicyclo[2.2.2Joctane, MS .
(ES™): m/e = 310 (MH")

3ay) (28R,3RS)-2-Methyl-3-(5-m-tolyl-pyridin-2-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES™):
20  m/e =300.1 (MH")

3az) {28R,3RS8)-3-(5-Furan-3-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2.2Joctane, MS
(ES™): m/e = 285.1 (MH")

25  3ba) (28R,3R8)-3-(5-Benzo[1,3]dioxcl-5-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2)octane, MS (ES™): m/e = 339.1 (MH")

3bb) (28R,3RS})-2-Methyl-3-(5-p-tolyl-pyridin-2-yloxy)-1-aza-bicyclo[2.2.2]octane, MS (ES™):
m/e = 309.2 (MH")

30 .
3bc) (2SR,3R8)-3-[5-(1H-Indol-6-y!)-pyridin-2-yvloxy]-2-methyl-1-aza-bicyclo[2.2.2]octane, MS
(ES™): m/e = 334.2 (MH")



(ES'): me = 285.1 (MH#) 25 3ba)

(2SR, 3RS) -. 3-(5-Benzo[ 1, 3] di oxol -5-yl - py(di n-2-yl oxy) -2-net hyl -| -aza-

bi cyclo[2.2.2]octane, M5 (ES'): me = 339.1 (MH) 3bb)

(2SR, 3RS) - 2- Met hyl - 3- (5-p-tol yl -pyridin-2-yl oxy)-1-aza-bicycl o[ 2. 2. 2] oct ane,
M5 (ES'): me = 309.2 (M#) 30 3bc)

(2SR, 3RS) - 3-[ 5- (1H I ndol - 6-yl ) - pyri d_iig-_z-yl oxy] - 2- met hyl - 1- aza- bi cycl o[ 2. 2. 2
Joctane, M5 (ES): me = 334.2 (M#)"-28- 3bd)

(2SR, 3RS) - 3-[ 6- (6- Met hoxy- pyri di n-3-yl ) - pyridazi n- 3-yl oxy] - 2-nmet hyl - 1- aza-

bi cycl o] 2. 2.3@9 octane, M5 (ES): W = 327 ('Mz_% 3be)

(2SR, 3 PSR3RG)-3-E-{CMehorepyigin-SrrpdarR oroglgipetiyh irarazi n- 3- yI oxy] - 1- az
a- 5 biguelopd 22Poddndd M) Mie £BS7)HNE = 367.4 (MH ) 3bg)

(2SR, 3RS)-3-[6-(3, 4-Di chl oro- phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-

bi cyclo[2.2.2]octane, M5 (ES'): me = 364 (M{d) 10 3bh)

(2SR, 3 JRo3RS)-BMea blelry PiérizBihfzok 2 yiY-bEdakn - Ylazd- aza-
bi cycl (I}%)f? % t{ane, W;g\ggl ; "3»’%“:2 42( M—iynggbl )rn FBA oz
(2RS 3REFCRIS ?ﬁ%‘@@(‘%—s 'ﬁ/@rf’, §;44ﬁihl adi azol - 2-yl oxy) - 1- aza- bi cycl of 2. 2.
2] octane, M5 (ES'): W = 302 (WMH) 15 3bj) :
(2SR, 3 - 2= | - 3-[.b- (1-pet hyl - 1H-i.ndol - 5-yl ) .- pyridj n-2-yl oxy] - 1- aza- bi cy
G oL 2. 2308) UL ek RSO ey Sy N 2Bt oz
(2SR, 3RSRych{.2.2[cetanb LMBGEST)EMmYE 3 3¢y (Midiyn- 2- yl oxy] - 2- met hyl - 1- aza- bi cycl o[ 2. 2
.2]octane, 20 M5 (ES'): W = 313.1 (W) 3bl) _
(2SR, 3RS) - 3-[ 6- ( 3- Chl or 0- phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-
E)izgmtlg,Oﬁtﬂl) ms}i,ﬁlﬁsp&?-(Muérﬁé‘p‘hl)enyl)Myrimic’ﬁ&&-y(zldn&ﬁ]l-z-n%ywr@za- o o[2. 2. 2]

R, - 2- - 3- (,a- nyl, - I .G n- 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct ane
Ve (RIS R ptand S BT g ZYH Tty 21 0% Y
(2SR 3RS) - 2- Met hyl - 3- (5-p-tol yl - pyri m di n- 2-yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct an
e M 3bi) (2RS8,3RS)-2-Methyl-3-(5-phenyl-[1,3,4]thiadiazol-2-yloxy)-1-aza-bicyclo[2.2. 2]octane,

MS (ES"): m/e = 302 (MH") '

15
3bj) (ZSR,3RS)-2—Methyf-3-{55(1-methyl- 1 H—indol-S—yI)-pyridin-2—yloxy]-1-aza-:bicycfo[2.2.2]

octane, MS (ES™): m/e = 348.2 (MH")

© 3bk) (ZSR,3RS)-3—[5-(2«FIuor0—phenyl)-py_ridin-2—yloxy]-'_2;methyl-1—aza-bicyclo[z.z.2]‘octane,
20 MS(ES"): m/e = 313.1 (MH") '

3bl) (2SR,3RS)~35[6-(3-Chloro-phenyl)-pynidazin-S-y!oxy]-2-methyl-1 -aza-
bicyclo[2.2.2]octane, MS (ES'): m/e = 330 (MH")

25  3bm) (ZSR,3RS)-2-Methyl-3—(S-phenyl-pyrimidin-2-yloxy)—1-a.za-bicyclo,[z.z.2]oc:tane, MS
(ES™): mie = 296 (MH")

Sbn) (28R,3R8)-2-Methyl-3-(5-p-tolyl-pyrimidin-2-yloxy}-1-aza-bicyclo[2.2.2]octane, MS
(ES™): m/e = 310 (MH")

30
3bo) (2RS,3RS8)-3-[8-(5-Ethyl-2-fluoro-phenyl)-pyridazin-3-yloxy]-2-methyl-1-aza-

bicycio[2.2.2] octane, MS (ES™): m/e = 342 (MH")

3bp) (2RS,3R8)-3-{6-(2-Fluoro-5-methoxy-4-methyl-phenyl)-pyridazin-3-yloxy]-2-methyi-1-
35 aza-bicyclo[2.2.2]octane, MS (ES™): m/e = 358 (MH")




(ES'): W = 310 (MH) 30 3bo)

(2RS, 3RS) - 3-[ 6- (5- Et hyl - 2-fl uor o- phenyl ) - pyri dazi n- 3-yl oxy] - 2- net hyl - 1- aza-
bi cyclo[2.2.2] octane, M5 (ES ): W = 342 (MH) 3bp)

(2RS, 3RS) - 3-[ 6- ( 2- Fl uor o- 5- net hoxy- 4- net hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 2- net
hyl - 1- 35 aza-bicyclo[2.2.2]octane, M5 (ES ): W = 358 (MH) -29- 3bq)

(2SR, 3RS)-3-[5-(2,3-Dinmethyf-1

H i ndol - 6-yl) - pyridi n-2-yl oxy] - 2- net hy -1l-aza- bicyclo[2.2.2] octane, M
(ES'): me = 362.1 (MN 3br)

2RS, 3RS) - 3-[ 6- (3- Fl h h d -3-vyl 2- hyl -1 - -
LB S Y TG s i e
(2SR, 3RGE o’&;{i@g{ Zetand)MS ggg*wermdzyal ¢nyl ) pyrl da2| n- 3-yl oxy] - 2- net hyl - | -
aza bi cycl o[ 2. 2. 2] oct ane : 346 (MH) 10 3bt)

bi cycl of) B8 RVAME- G By Wled‘f%ﬁ'@gév?@a%ﬁna%%&b%n”? Piraza” 2%
( 2SRs 3RGikyck{f.3-2{ciare PVBI (HSHOm2ea 308 B3] di oxol - 5-yl ) - pyri di n- 2-yl oxy] - 2- net hy
| -1-aza- bicyclo[2.2.2]octane, M5 (ES'): me = 375.4 (M—I) 15 3bv)

02 S T S ARt e o

( 2SR, 3RGLycds[2.3:-2RickmenyIS-(ESHit rrmaf1s|3d$ tMRYY| oxy) - 2- net hyl - | - aza- bi cycl o[ 22. 2] oc
tane, M5 20 (EIS +):.me =371.1""' (M4 ) 3bx)

1(3.2(?@?5?@) @%@3 -(qu\q;géi?i @fgﬁfn%ﬂ;@r’&% %Aéﬁgxﬁ%aﬂjgthg f%%l dazi n-3-yl oxy] - 1- aza-

(28R, SRSpyﬁa[?B%@I@emﬁl(ESr)ome Fréﬂﬁ?l(MlﬂFDenyl) pyri di n- 2 yfoxy]-2-nethyl -1-az
a- bicyclo[2.2.2] octane, M5 (ES'): mle = 345.2 (W) 3bz)

(25 3 RSP DB oY A Lot 031 32

blcyclo[Z 2 2]octane, MS (ES'). m/e = 375.4 (MH")

15 _
3bv) (2RS,3RS)—3-[6—(3,4-Dic‘hloro-phenyl)-pyridazin—S~onxy]-2—methyl-1 -aza-bicyclof[2.2.2]

octane, MS (ES"): m/e = 364 (MH")

3bw) (2SR, 3RS)-3-(5-Biphenyl-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2. 2joctane, MS
26 (ES):m/e =371.1:(MH") :

3bx) (28R, 3R8)-2-Methyl-3-[6-(3-trifluoromethyl-phenyl)-pyridazin-3-yloxy]-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 364 (MH")

25  3by) (28R,3RS)-3-{5-(2,5-Diﬂuoro—4-methyl—phenyl)—pyridin~2—yioxy]-2—methyl-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 345.2 (MH")

3bz) (28R,3RS8)-3-(5-Benzo[1 ,3]dioon-S-ylethynyl-pyridin-2—yloxy)-2-methyl-1-azé—
bicyclo[2.2.2] octane, MS (ES™): m/e = 363.9 (MH")

30 _ :
3ca) (2SR,3RS5)-5-[6-(2-Methyl-1-aza-bicyclo[2.2.2]oct-3-yloxy)-pyridin-3-yl]-quinoline, MS

(ES™): mfe = 346.4 (MH")

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

3cc) (28R, 3R8)-3-[5-{2-Fluore-4-methyl-phenyl)-pyridin-2-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2] octane, MS (ES™): m/e = 327.3 (MH")



3ca)

(2SR, 3RS) - 5- [6 (2-Methyl -1 -aza-bicyclo[2.2.2]oct-3-yloxy)-pyridin-3-yl]-quin

oline, M5 (ES): W = 346 4 (NH ) 3chb)

(2RS, 3RS) - 3-[ 6- (2, 3- Di f| uor o- 4- net hyl - phenyl ) - pyri dazi n- 3- yf oxy] - 2- net hyl -

aza- 35 bhicyclo[2.2.2]octane, M5 (ES ): nfe = 346 (NH ) 3cc)

(2SR, 3RS) - 3-[ 5- ( 2- Fl uor o- 4- net hyl - phegyl) pyridin-2-yl oxy]-2-nethyl-1-aza-

bi cyclo[2.2.2] octane, M5 (ES'): me = 327.3 (Md) -30- 3cd)

(2RS 3RS) - 2- Met hyl - 3- ( 6- phenyl - pyri dazi n- 3-yl oxy) - 1-aza- . bi cyci o[ 2. 2. 2] oct an
(ES'): me = 296.4 (MH) 5 3ce)

€,
B T L R e, R

(2RS, 3R$Es‘3 rwgtmgg&zﬁfmb@*)mtol yl - yr| dazi n- 3 yl oxy) - 1- aza- bi cycl o[ 2. 2. 2] oct an
e ): me = 310 (MN 10 3cg

e A BSOSty

(2SR, 3RGrtade | MS (25 et/ 344- (i) bi cycl of 22. 2] oct - 3-yl oxy) - pyri di n- 3-yl et hynyl
]- 15 quinoline, M5 (ES'): me = 370.0 (M—l) 30i)

2SR, 3 2= - 67(3-1 dazi n- 3-yl

O] - 17 S0 SEHRRS BRI S e R P R e B S

(ZSR 3RHFFSI: -« ZLBMBI"hydr o- benzof ur an- 5- yI) pyrl di n- 2-yl oxy] - 2-net hyl -1 -aza
yclo[2.2.2] octane, M5 (ES'): mle = 337.1 (WMH) 3ck)

Eégl-jafj 3R@ﬁ9§(2§ﬁw~%—[ )I\({f_"l\%ltr%%é%go%[yp}hegylfﬁ}nggim -3 REGT- 9 eI Iq[a%az 2] octane M5

(ZSR 3R$)joyBol252- 2] odianpys dE B 2nid 0RTH (MH et hyl - 1- aza- bi cycl o[ 2. 2. 2] oct ane

e I SR T 7 5

bi cyl6l o[qRirRlin, bs: ESe): e afé0.0 (MH'

3ci) (2SR,3RS)- (2RS,3R8)-2-Methyl-3-[6+(3-trifluoromethoxy-phenyl)-pyridazin-3-yloxy]-1-
aza-bicyclo[2.2.2]octane, MS (ES™): m/e = 380 (MH")

20 3cj) (2SR,3RS)-3-[5-(2,3-Dihydro-benzofuran-5-yi)-pyridin-2-yloxy]-2-methyl-1-aza-
bicyclo[2.2.2} octane, MS (ES): m/e = 337.1 (MH")

3ck) (2SR,3RS8)-3-(5-lodo-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2. 2]octane MS (ES*)
mfe = 345.1 (MH")

25
3dl) (28R,3R8)-3-(5-lodo-pyridin-2-yloxy)-2-methyl-1-aza-bicyclof2.2.2]octane

3cm) (28R, 3RS8)-3-(5-lodo-pyridin-2-yloxy}-2-methyl-1-aza-bicyclo[2.2.2]octane

30  3cn) (28R, 3RS8)-3-(5-Benzo[b]thiophen-2-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane octane

3co) (2SR,3R8)-3-(5-Benzofblthiophen-3-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

35
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-bicyc!o[2.2.2]octane




3co) (2SR 3RS)-3-(5-Benzo[ b] thi ophen-3-yl-pyridin-2-yloxy)-2-nmethyl-I|-aza-

bi cycl o] 2. 2. 2] octane 35 3cp)

(2SR, 3RS) - 3- (5- Di benzot hi ophen-4-yl - pyridi n-2-yl oxy)-2-met hyl - 1-aza-

bi cycl o[ 2. 2. 2] oct ane 3cq)

(2SR, 3RS) - 3- (5-Di benzofuran-4-y| pyri di n- 2-y|oxy)-2-nethy|-1-aza-bicycio[2.2
. 2] octane -31- 3cr) (2SR 3RS)-2-Met hylss3-[5-(1-phenyl -

H i ndol - 5- yI) pyri di n-2-yl oxy] - 1- aza- blcyclo[2 2. 2]octane 5 3cs)

(2SR, 3RS) - 3-{5-[ 1- (4- Met hoxy- phenyl ) - 1Hi ndol - 5-yl ] - pyri di n- 2-yl oxy} - 2- et hy
| - 1-aza- bicyclo[2.2.2]octane 3ct)

]((Z)SF aﬁe%)cﬂgzg%&%%ﬁ %@5[5%% ) gg%/ r I1Ell-|rr1]do%5-y‘) pyﬂhn -yqexyw-aza- aza-bicyclof2.2.2

H-1 ndol Heyyio)2. pelottdhd- 2- yl oxy] - 2- net hyl - 1- aza- bicycl o[ 2. 2. 2] oct ane  3cv) 1
(2SR 3RS)-3-[5-(1:

(2sRosraP e B MR b S it S P YR s POk TP et hy - 1

-aza- 19idyclojact.pp2tade 2] oct ane 3cX)
(2SR, 3RS) - 3-[ 5- (1 Benzenesul fonyl - 1Hi ndol - 2-yl ) -. pyri di n- 2-yl oxy] - 2- met hyl -

| ndol -SDYPSRSFATTEHRELTTI DT AT L B2 2 2es e 3oy

(2SR, 3RS) - 3- ( 5- Benzo[b]thl ophen- 4-yl - pyri di n- 2-yl oxy) - 2- et hyl - 1- aza-
bi cyl® o[ RuR(ZSRRRBr8e[5A SHIokdol-4-y1)- pyndln-z -yloxy]-2-methyl-1-aza-bicyclo[2.2.2)octane
(25R, 3RS) - 3- (5- Benzo[ b] t hi ophen-7-yl - pyri di n- 2-yl oxy) - 2- net hyl - 1- aza-

bi |

DLy ol 0L oSt It g 2 oo 2 e t-sze icycia 2 ot
bi cycl o[ 2. 2. 2] oct ane 30 3dc)

( 2SR, 3RSIcu3 (3R, BRI [ D1t Brraphraniieny Hrydol-giyh-pgrigin@xyoxyp2msting -azaaz a-

bi cy@l o fe 3dd)

(ZSRﬁBRg é'of%ggfonzo?ur an-5-yl - pyridin-2-yl oxy) - 2- net hyl - 1- aza- bi cycl 0[ 2. 2. 2
oct an

] 3cx) (2SR, 3R8)-3-[5-(1-Benzenesulfonyl-1H-indol-2-yl)-pyridin-2-yloxy}-2-methyl-1-aza-

bicyclo[2.2.2]ectane

20 3oy) (28R,3RS)—3-[5-(1H—Indol—é—yl)-pyr;din-2—yloxy]-2-methyl—i-aza-bicyclo[2.2.2]octane

3cz) (28R, 3RS)-3-(5-Benzo[blthiophen-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclof2.2.2]octane

25  3da) (2SR,3R8)-3-(5-Benzo[b]thiophen-7-yl-pyridin-2-yloxy)-2-methyl-1-aza-
bicyclo[2.2.2]octane

3db) (28R, 3RS)-3-(5-Benzo[blthiophen-6-yl-pyridin-2-yloxy}-2-methyl-1-aza-

bicyclof2.2.2]octane
30
3dc) (28R, 3RS)-3-(5-Benzolblthiophen-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
35 '

3de) (2SR, 3RS)-3-(5-Benzofuran-6-yl-pyridin-2-yloxy)-2-methyl-1~aza-bicyclo[2.2.2]octane
3df) (28R, 3RS)-3-(5-Benzofuran-7-yl-pyridin-2-yloxy)-2-methyl-1-aza-hicyclo[2.2.2]octane

40  3dg) (2SR,3RS8)-3-(5-Benzofuran-4-yl-pyridin-2-yloxy)-2-methyl-1-aza-bicyclo[2.2. 2}octane



35 3de)

(2SR, 3RS) - 3- (5- Benzof uran- 6-yl - pyri di n- 2-yl oxy) - 2- et hyl - 1- aza- bi cycl o[ 2. 2. 2
] octane 3df)

(2SR, 3RS) - 3- (5-Benzof uran-7-yl - pyri di n- 2-yl oxy) - 2- met hyl - 1- aza- bi cycl o[ 2. 2. 2
]octane 40 3dg)

(2SR, 3RS) - 3- (5- Benzof uran- 4-yl - pyr|d|§§2 yl oxy) - 2- nmet hyl - 1- aza- bi cycl o[ 2. 2. 2
] oct ane -32- 3dh)

(2SR, 3RS) - 3- (5- Benzof uran- 2-yl - pyri di n- 2-yl oxy) - 2- et hyl - 1- aza- bi cycl o[ 2. 2. 2
]octane 3di) '

(2SR, 3RS) - 3- (5- Benzof uran-2-yl - pyridi n-2-y n¥ | -1-aza-bicyclo[2.2.2
] oct ane 3din) (3 F)SRS)-3-(5 Benzofuran -2-yl-pyridin- 2-yloxy) -2- ethyl 1-aza~blcycio[2 2.Z]octané

(2SR, 3RS) - 3- (5 Benzo[l 2, 5] oxadi azol - 5-yl - pyridi n- 2-yl oxy) - 2-nmet hyl -1 - aza-

bi cycl opdi g 3614&bfuran-2-yl Fynd:n 2-yloxy)-2-methyl-1-aza- blcyclogz .2.2Joctane
(ZSR 3RS) I\/bt hyI [ 5- (5- net hyl -t hi ophen- 2-yl ¥ pyridin-2-yloxy]-1-aza- 10

i IC%doI 53 R s P E b ES e PH'%&%Y'BWS?WGW 2% oct ane  3dm)

( 2SR, 3Rbjcydolit dpydtard: [ 6- (| - met hyl -1 H-i ndol - 5-yl) - pyr| di n- 3-yl oxy] -1-aza 15
bi cycl o] 2. 2. 2] oct ane 3dn) (2SR, 3RS)-3-[6-(1-Benzyl -

H i ndol aza- [2 2. 2] octane 20 3do)
(2SR, 3R§§k)>2/(b%5%3§b 93“"?’@2‘%’5@?%1'?@“@%‘?%15%?&' PTP%%‘V 1828 2- vl oxy] - 1- aza-
bi cyol opRydoRl2Mdame Exanpl e 4: Soft Capsul es 25 5000 soft gelatin capsules,
each conprising as active ingredient 0.05 g of one of the com pounds of

formul a,l Loned d it edln e sfollovvs
Compos; BRI B8 oo T APy oo 2 fBbar at  on
process: The pul verized active ingredient is suspended in Lauroglycol (r)
(propy- 3HmpéESR,HD)-2- Mathyh:ﬁ{ﬁ-(‘IeaemeIFﬂSMOl$-ﬁ)-pyr$ai-M!o?y]i1esZa,— France) and
groqu |b[)&ga?[:ﬁezt2;gé{% NEerizer to produce a particle size of about 1 to 3 pm

0.41 S he mixture are then introdu- 35 ced into soft gelatin
capsules using a capsule-filling machine.

3dn) (28R,3RS)-3-[6-(1-Benzyl-1H-indol-5-yl)-pyridin-3-yloxy]-2-methyl-1-aza-

bicyclof2.2.2]octane

20 . 3do) (ZSR,3RS)-2-MethyI-S-[S-(5-methyl-thiophenﬂ-yl)-pyrifnidin-2—yloxy1-1-aza-
bicyclo[2.2.2]octane

Example 4: Soft Capsules

25 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 2509
30  Lauroglycol 2 litres

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

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




-33- dains: 1. A conpound of formulal 5 0~ Y-RXNA (I) B wherein A

and B, independently of each other, represent hydrogen or C -C7al kyl under

the proviso that not both A and B can represent hydrogen at the sane tine,

or A and B together with the carbon atomto which they are attached forma

C3- 10 Crcycl oal kyl group; and X represents CH2 or a single bond ; Y
represents a group of formula N=N N N DN ~\ \ NNNor 41 6 15 wherein

the left bond is attached to the oxygér?f and the right bond is attached to

the R group; R represents a substituted or unsubstituted C5-Cloaryl; a
substituted or wunsubstituted C5-Cl oheteroaryl, a group N(R)(R5), or a |
group N(R2) (CHR3R4); Rl representa hydrogen, Cl-C4al kyl, or CF3; 20 R2 |
r epr eserftlainmssdr ogen, Cl- C4al kyl, or CF3; R3 represents hydrogen, [
Cr-C4al kyl, or CF3; R4 represents a substituted or unsubstituted C5-C oaryl |
or a substituted or unsubstituted C5-C oheteroaryl; R5 represents a |
substi t ut ek esmposidlas foriutleed C5- Cl oaryl or a substituted or 25

unsul;oxsti tuted C5- %oheteroaryl ;

~Y—R
X .
\ A
. ()
B
wherein

A and B, independently of each other, represent hydrogen or G;-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 C;-

10 C-cycloalkyl group; and '
X represents CH; or a single bond ; .
Y represents a group of formula

N=N N N
~- o0~ -
N N -
O O L

15 wherein thé left bond is attached to the oxygen and the right bond is attached to
the R group;
R represents a substituted or unsubstituted Cs-Cqparyl; a substituted or
unsubstituted Cs-Coheteroaryl, a group N(R")(R), or a group N(R%)(CHR®RY);
R'  representa hydrogen, C;-Calkyl, or CFs;
20 R?  represents hydrogen, Ci-Caalkyl, or CF3;
R® represents hydrogen, C,-C,alkyl, or CF;;
R* represents a substituted or unsubstituted Cs-Cygary! or a substituted or
unsubstituted Cs-Cygheteroaryl;
R® represents a substituted or unsubstituted C;-Cparyl or a substituted or
25 ~ unsubstituted Cs-Cyoheteroaryl;
in free base or acid addition salt form.



in free base or acid addition salt form -34- 2. A conpound of fornula I
according to claim1l wherein Xis CR2. 3. A conmpound of fornula I according
to claim1l wherein Y is a group of formula 5 N 4. A process for the
preparation of a conmpound of forrmula | as defined in claim1, or a salt

t hereof, which conprises the step of reacting a conpound of fornula Il 10
Z-Y-R (Il) wherein Y and R are as defridédd in claim1 and Z is a | eaving
group with a conmpound of formula Il O-H (Il1l) X AN 15 and recovering
the so obtained conmpound of fornmula | in free base or acid addition salt
form 5. A conmpound of any one of clains 1 to 3 in free base or

phar maceut Im@dmyom@%r%mlﬁ ac%@fdhgafécﬂlélinoﬂwﬁ%tn Xyom,for use as a

phar maceuti cal . . A pharnaceutical conposition corrprl sing a compound of
any one of cl ai ms I to 3 in free base or pharnaceuti caIIy acceptable acid
additiom s ' rﬁﬁﬁé’ j£r or

di | uentrs 2? &orﬁ%déiﬂudgoo aF%%BﬁE%ﬁg‘&%’m?nvyﬂ%%@”%%eé’{ﬂo% f%ﬁl{no 3in free
base or phar mach&N cally ble acid ition salt form for the

manuf act ur e f’or ént i nd treatnment of psychotic
and neur odegen \at ve disorders./1 -35- 8\_A product obtained according to
the Process of claim4 charaé\{erlzed sin that (+)-trans-2

met hyl - 1- aza-bi cycl o[ 2. 2. 2] octan-3-ol is used as starting material and Y

repr eserH_ SA B%Ez'asrg fcci)'r Ph’é' prgﬁargt%n' a coanound of formula | as defined in claim 1, or a salt
thereof, which comprises the step of reacting a compound of formula [l

10 Z-Y-R (1

wherei_n Y and R are as defined in claim 1 and Z is a leaving group with a compound of

formula ll
O\H - (m
X\ A
N
B.
15 and recovering the so obtained compound of formula | in free base or acid addition salt
form.

5. A compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable
acid addition salt form, for use as a pharmaceutical.
20
6. A pharmaceutical composition comprising a compound of any one of clairhs 1to 3in
free base or pharmaceutically acceptable acid addition salf form, in association with a
pharmaceutical carrier or diluent.

25 7. 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 freatment of psychotic and neurodegenerative disorders.




5 9. A product obtained according to the process of claim4, characterized
in that (-)-trans-2- nethyl-1-aza-bicyclo[2.2.2]octan-3-0l is used as
starting material and Y represents pyridinyl.

-35.

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

5 9. A product obtained according to the process of claim 4, characterized in that (-)-trans-2-
methyl-1-aza-bicyclo[2.2.2]octan-3-ol is used as starting material and Y represents
pyridinyl.



