-1- 1- AZA-BI CYCLO 3. 3. 1! NONANBS The present invention relates to novel 1
-aza-bicycl oal kyl derivatives, to processes for their production, their use
as pharmaceuticals and to pharmaceutical conpositions conprising 5 them
More particularly the present invention provides in a first aspect, a
compound of formula I Al Y_,R (l) wherein 10 A represents 0 or N(R); Y
represents a group of forrrula NENNN --~/N~ ---CN> \ NNor 4S8
wherein the left bond is attached to the A group and the right bond is
attached to the R 15 group; R represents a substituted or unsubstituted
C5-C oaryl, substituted or unsubstituted hetero- C5-Cloaryl, a group

N(R)(R'), Qhz2p9:R4B NGRR3R ) R represents hydrogen, Cl1-C4alkyl, or
CF3; R2 represents hydrogen, Cl-C4al kyl, or CF3; 20 R3 represents

hydr ogen, Ci-Csal ki\l; or CF3; Rrepresents a substituted or unsubstituted
C5-d oar yITf@rpf%tSBSlh vertion relates fo agye baza-biexckoglkyl derigatiyraite pragesses forthein ee base

or aci d adgidich %?é.rtusfecé{srﬁha%'éac-ghﬁ’ca&eé?’@rt@bhér%ﬂ&tﬁl%ﬂ&%&l%ﬂ%%%ﬁﬁn?nd

hereinafter preferably have wthin the context of this disclosure
f ol | owitng th&Bni ngs, unl ess ot herwi se indicated: -2- The term "unsubstituted
or substituted as used herein nmeans that the respective radical can

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

()
N
wherein
10 A represents O or N(R");

Y represents a group of formula

~- -

wherein the left bond is attached to the A group and the right bond is attached to the R-
15 group;
R represents a substituted or unsubstituted Cs-C,qaryl, substituted or unsubétituted hetero-
Cs-Croaryl, a group N(R')(R*), or a group N(R?)(CHR®R®); '
R' represents hydrogen, C,-C,alkyl, or CF3;
R? represents hydrogen, C;-Cjalkyl, or CF3;
20 R® represents hydrogen, Ci-Csalkyl, or CFs; _
R* represents a substituted or unsubstituted Cs-Csparyl or a substituted or unsubstituted Cs- -
Cioheteroaryl;
in free base or acid addition salt form.

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



by substituted by one or nore, preferably up to three, especially one or two
substituents. The substituents are preferably selected fromthe group

consi sting of am no, Cl-C4al kyl am no, di(Cl-C4al ky)-am no, C3-Cbcycl oal kyl
am no, di (C3-C5)cycloal kyl am no, N Cl-C4al kyl-N-C3 5 Cscycl oal kyl am no,

hal ogen, Cl1-C4al kyl, C4-Cacycl oal kyl, hydroxy, Cil-C4al koxy, C3-
Coeycl oal kyl oxy, Cl1-C4al koxy Cl-C4al kexy- di (Cl- C4al kyl ) -am no Cl- C4al koxy,
carbanoyl, N .Cl-C4al kyl -car banoyl, N, N-di (Cl-C4al kyl) -carbanmoyl, nitro,
cyano, carboxy, Cl-C4al koxy carbonyl, Cl-C4al kanoyl, C1- CAaIkanoonXy,
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Cl- CAgl k@j@élo@lkyl andifio Tiaﬁ;gteﬁro;c@(ﬁ@r @.,-Qﬁéy)ﬂoalkyl @Tayobgc RAYYE,. are to be
under st 0Q aromatj c. resi g‘ﬁfé are B each _case unsubstltut ed or

subst i t ulCetycliopyiRy. Sutkalkexy, 435‘1063(/ |d!§§ﬁc AmInG Cy-SralkAy, carbaraybiN-case
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Eetnzo[ 1, gft]ilr;cmemihb w(%czif $hé"@yi Cbhbmkwbeom{o&y é']'ﬁyi?bhﬂﬂf/#ﬁ?dbmnﬂr@ra furt her
eteracyclic er.oar S o eé ¢ gystem
wher én a[ %ﬁ' q’rgfg %’gf %‘r"fé’"}‘eﬁ 3@@‘8‘%@ ‘H%i'g 2) ﬁ'ﬁ\?" eferred
are 5 t o Qalkamdyk Ce€alkylenesdistycromnd ahadjacenhnQ-atomes oftthering, ant 03, dlkyl ontdch at ons.
Exanpl es resi t bove
inclmade |so%]é)§{ﬂ Pgd%gﬁ'étoﬂ hg:érs(%enzo fKB%wtr,o. %%bg%%%oﬁhggﬁﬁlk x%ga%'term
"al kyl " r(hfﬂaeltm'sordhs@daﬂsagmowhal n or branched-chai n al kyl group,
preferably represents a straight-chain or branched-chain Cl. 7al kyl,

particularly preferably represents a. straight-chain or branched-chain
Cl4altby| ;ThedermsxGsBhoarylntQsHybheterpayl” arento berunderstood ap argmatic residues whickec- or

ey o BB el SO AR R o1
n- propyl im@ach eage pns;q@yututeéaxt huléﬁtlklgt?d bione asmore Ruhsfituentszaelesiegdroky |
" al koxycaRaaN! CN or dikyf GMHEPERABY hrdLbstkute G Substituted by halogen, e.g.
trifluoromethyl; or C,-C,alkoxy, or condensed, e.g. to a benzdh ,3)dioxole or 2,3-
20  dihydrobenzo[1,4]dioxine and/or to a further heterocyclic ring. Cs-Cypheteroaryl is an
aromatic heterocyclic system wherein one or more carbon atoms are replaced by hetero
atoms. Preferred are 5 to 9 membered ring systems containing one, two or three hetero
atoms. Examples of C5-Cparyl or Cs-Coheteroaryl residues as mentioned above include
phenyl, naphthyl, isobenzofuranyl, thienyl, indolyl.
25
The term “alkyl” represents a straight-chain or branched-chain alkyl group, preferably
represents a straight-chain or branched-chain Cy.;alkyl, particularly preferably represents a
straight-chain or branched-chain C,alkyl; for example, methyl, ethyl, n- or iso-propyl, n-, iso-
, sec- or tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyi, n-dodecyl, '
30 with particular preference given to methyl, ethyl, n-propyl and iso-propyl.

Each alkyl part of “alkoxy”, “alkoxyalkyl”, “alkoxycarbonyl®, “alkoxycarbonylatkyl” and
*hatogenalkyl” shall have the same meaning as described in the above-mentioned definition
of “alkyl”. Alkoxy is especially C,-Csalkoxy, in particular methoxy, ethoxy or n-propoxy.



"hat ogenal kyl " shall have the sane nmeaning as described in the
above-nentioned definition of "alkyl". Al koxy is especially Cl-C4al koxy, in
particul ar nmet hoxy, ethoxy or n-propoxy. -3- "Hetero atons” are atons ot her
t han Carbon and Hydrogen, preferably N trogen (N, Oxygen (0) or Sulfur

(S). 5 "Hal ogen" represents Fluoro, Chloro, Brono or |odo, preferably
represents Fluoro, Chloro or Brono an@-particularly preferably represents
Chl oro. On account of the asynmmetrical carbon aton(s) present in the
conmpounds of formula | and their salts, the conpounds may exist in
optically active formor in fornrof m xt ures of optical 10 isoners, e.g. in
formof racem c m xtures. optical isomers and m Xt ures |nclud|ng

the racéreteraaloms ase afoms ?}a?rt‘h"l'ﬁ Carkan BP‘EE‘E&'{PQ‘?%P@W"PBW Nitrogep;(Mhiy Qygeme

cl ose relgjb,cgmmff; )yoet ween the novel conmpounds in free formand those in the
formof their salts, including those salts that can be used as
I nternedi ates, for exarrple in 15 the purification or identification of the

novel scorpggehs rep’réaentﬁreérencmo.bostdm driedd, praterably rélreMELFIRS] Ohleroad
hereinafter 1s rﬁ rQderfs g,d as re@\ﬁ@;’l ng also to the correspon- ding
sal ts, a?’%ﬁ?ﬁ%i’? fula rRieEQ% feBigeen B-the plural formis used for
conpounds, salts, and the like, this is taken to nean also a 20 single
conpound,_ sal t

the |ik referred ubstituents referred nges of
numer i calONAHeREE o E) erﬁsewglef eagorg?s?Prﬁgent[J% F‘?%BP%%‘%?"‘] EFalt fornul a
(1) and tthedr salts rthspmmpbungs maymiseldloatmlmectpelﬁmrdsman ﬁ)rmd:ﬂfrmmtetésbebmml These
substltuents u err. s 25
re pPer Rt P Ao o fRE AR nRluh AF bheaLsS e Eo Mol BRAR i dif 0
sub- conbrrmlmmxturbspﬂeeimdlﬂiwpresgmwemm. Oxygen. Y preferably represents
one of the followng groups: 30 N- Y particularly preferably represents the

follw ng group: -4- N=N R preferably represents C5-C oaryl, which is
unsubst i tiiview obthesldsetrelationshipibgtwees theg nowst eompounds in free form and those in the

form of their salts, including those salts that can be used as intermediates, for example in

15 the purification or identification of the novel oompourlds. any reference to the free com-
pounds hereinbefore and hereinafteris to be understood as referring also to the correspon-
ding salts, as appropriate and expedient. . i

_ Where the plural form is used for compoundé, salts, and the like, this is taken to mean also a
20  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

defined below. These substituents, preferred ranges of numerical values or preferred ranges
25 are preferred independently, collectively or in any combination or sub-combination:

X  preferably represents Oxygen.

Y preferably represents one of the following groups:
N=N N N
- - O
\ N= \ — :

Y  particularly preferably represents the follwing group:

30



substituents, the substituents selected fromthe group consiting of hal ogen;
NO2; CN;, 5 Cl-C4al koxy which is unsubstituted or substituted by hal ogen;
Cl- C4al kyl which is unsubstituted or substituted by hal ogen,

Cl- C4al kyl C(O NH, Ci-C4al kyl sul fonyl. R preferably represents

het ero- C5-Cl oaryl, which is unsubstituted or substituted by one or nore
substituents, the substituents selected-fromthe group consisting of

hal ogen; Cl1- 10 C2al koxy; CN or Cl-C2al kyl which is unsubstituted or
substituted by hal ogen. R preferably represents N(R )(R5) or N(R2)(CHR3R4).
R particularly ppgtQrably represents phenyl or substituted phenyl, the

substituents beinhg 5 selected fromthe group consiting of chlorine,
fluorine, methyl\\ eyhyT, ‘nethoxy, trifluoromethyl, trifluoromethoxy, cyan;

nitro, acetam de, thyl sulfonyl. R particularly preferably represents
unsubstituted or substituted hetero-C5-Cloaryl, the hetero-C5-0 oaryl
sel ected fromthe group consisting of imdazolyl, triazolyl, tetrazolyl, 20

fur ?E_yl : Rl‘ h: preferably reppesents| CotCwarplpwhidly Is, unsiistibited or substitated by lone bhinaeeol y1
i sot hi azo - 3 5 . i

2, 3-di hydr gb%%%sgﬁfﬁﬁ?ﬁg?g&#ﬁwé Bee'gglgﬁ{’ét% %’%gg@%'%"&?l of halogen; NOz CN;
benzoP1l, 2, 5] CirCaalkaxy sthjoh is gasubsiituied jor substigtadrin halpgen; €hE.alkylishich suent s
sel ected fro p}éd&@mgfeelwfmmt by KhidYe C@J-exawm(oimH,%,L@..%lkyggréﬂt , ethyl,

n
met hoxy, trifluoronethyi, trifluororethoxy, cyano, nitro, m de. 25 R,
R2 and R3 preferably represent, independently H nethyl, or CF3. R4

pref erablgy 1 aREGISP réprésentd 1AEIC, T, dif L vatiich ISemSdtRBiuYdd or'0bstiute by one or

unsubstituted or Substituted bﬁ one or nmore substituents the substituents
sel ect ed fr offorheubstityapts, the substitients sglegted ivom,ihe groupiconaislingplralogan; -
Cl- C3al kyl WaL4kbxySCN 85 Chehalky Whrth & unsEbuRited bﬁﬁ@s%teﬁ%&%ﬂ%@en.' n a further

asprect, conpounds of formula | are preferred, wherein - Is a group of

formula NN S or Ris Co5-Cloaryl, which is unsubstituted or substituted by
one or MR e petshbly vpiésens NECKRY or N(RD(CHRRY).

R  particularly preferably represents phenyl or substituted phenyl, the substituents being
15 ~ selected from the group consiting of chlorine, fluorine, methyl, ethyl, methoxy,
trifluoromethyl, trifiuoromethoxy, cyano, nitro, acetamide, methylsulfonyl.

R particularly preferably represents unsubstituted or substituted hetero-Cs-Cyearyl, the
hetero-Cs-Cyaryl selected from the group consisting of imidazolyl, triazolyl, tetrazolyl,
20 furanyl, thiophenyl, benzo[b]thiophenyl, oxazolyl, isocazolyl, thiazolyl, isothiazolyl, 1-
-isobenzofuranyl, benzo{1,3]-dioxoly, 2,3-dihydrobenzo{1,4}-dioxinyl,
benzo[1,2,5)oxadiazolyl, benzof{1,2,5]thiadiazolyl, chinolinyl, isochinelinyl; the
substituents selected from the group consisting of chlorine, fluorine, methyl, ethyl,
methoxy, trifluoromethyl, triflucromethoxy, cyano, nitro, acetamide.

25
R', R? and R® preferably represent, independently H, methyl, or CF.
R* preferably represents Cs-Cyoaryl or hetero-Cs-Cyearyl, which is unsubstituted or
substituted by one or more substituents the substituents selected from the group
30 consiting of halogen, C,-C,alkoxy, CN or C,-Czalkyl which is unsubstituted or

substituted by halogen.

In a further asprect, compounds of formula | are preferred, wherein



5 from hal ogen, Ci1-C4al koxy, CN or Cl-C2al kyl which is unsubstituted or
substituted. by hal ogen; hetero-CS-C oaryl, which which is unsubstituted or
substituted by one or nore substituents selected from hal ogen, Cl-C4al koxy,
CN or Cl-C2al kyl which is unsubstituted or substituted by hal ogen;

N(R )(R4) or N(R2) (CHR3R); each of Rl, R2 and R3 is independently H,

Cl-Cal kyl, or CF3; and 10 R4 is C5-C-baryl, which is unsubstituted or
substituted by one or nore substituents selected from hal ogen, Cl-C4al koxy,
CN or Cl-C2al kyl which is unsubstituted or substituted by hal ogen; or

het er o- Cﬁ'-ig,@ﬁ-;u)sloffdmhﬁh whi ch is unsubstituted or substituted by one or
nore substituents sel ected from hal ogen, Cl-C4al koxy, CN or Cl-Cal kyl

which is unsubstituted o bstitute hal ogen. n still a further
ar efe :
whi ch i ubsti t ut

asprect, conpounds of is a group of
formula NN and R is ph substituted by one
or nore substituents selected frdm 20 hal oger, Cl-C4al koxy, CN or CrC2al kyl
which is unsubstituted og_sybstituteqy hal ogen. | il a further
asprect, conpounds of f al are rred, wheyfi n\t{ he starting materi al
of formula (111) is the % ohol .\ 25 Particular\y preferred conpounds of
the I nvention are the confounds of t anpla@s. -6—1h a further aspect,

the present 4 nventi Q_provide C or the productio f, a
ompound p CrhatihyHorts R efilledts st o Malf sbfishls.dibchy 3
conpo8nd frofm Hatogen) G,-ClalkoZy, N oiRC{-Cialkyl witichy isiunsubstitwtedbraubstiitediby | ned above
for a co r pul I | i , , Br, | or
csoocrs. TRRHRT yBlerc € oaf w8 updeiledths $i65ifltea fpdhe iimare

substituents selected from halogen, C,-C,alkoxy, CN or C,-C.alkyl which is unsubstituted or

substituted by halogen; N(R‘)(_R‘) or N(R)(CHRR");

each of R', R? and R*is independently H, C,-C.alkyl, or CF3; and

10  R*is Cs-Cyparyl, which is unsubstituted or substituted by one or more substituents selected

from halogen, C4-Cjalkoxy, CN or C4-Czalkyl which is unsubstituted or substituted by
. halogen; or hietero-Cs-Csearyl, which which is unsubstituted or substituted by one or more
substituents selected from halogen, C-Cqatkoxy, CN or C1-Cgalkyl which is unsubstituted or
‘substituted by halogen. | '
15
In still a further asprect, compounds of formula | are preferred, wherein
Y is a group of formula
N=N

—<\—‘/>- and

R is phenyt, which is unsubstituted or substituted by one or more substituents selected from
20  halogen, C;-Cialkoxy, CN or C,-Czalkyl which is unsubstituted or substituted by halogen.

In still a further asprect, compounds of formula | are preferred, wherein the starting material
of formula (I} is the (-) alcohol.

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



N wherein A has the neaning as defined for a conpound of fornula I, and
recovering the so obtained conpound of forrmula I in free base or acid
addition salt form The reaction may be carried out in accordance with
standard proceuures,for exanple as 15 illustrated in the Exanples.
Conpounds of fornmula Il are known or may be prepared from correspondi ng
known conpounds, e.g. as described i R6t-he Exanples, e.g. in analogy to
Coates W, McKillop A (1992) Synthesis 334-342. The conpounds of formula
1l are known (H. Stenbach, S. Kaiser 20 (1952) J. Aner. Chem Soc. L4, 2219;

F.D. King, ﬂurlﬁbr és}a@&%\e‘bfe%ﬂmvﬁhiﬁmalsa‘iro@%@)a prod%‘é?, de?‘?ﬁé”%ﬁuctioh gf gonpound of

formula I'll wherein can also be transferred into a npound, wherein
Ais NR oeryp?%vr%tgmkﬁdvmh%wapﬂée@theatear%%ﬂn%e%vwndrﬁ formutgohol i s
first trgnsferred into an al kyl oxyphosphoni um perchl orate as described in
Bull. Soc. Chim Fr. 4368 (1971). 25 Alternatively, the conpounds of
formula |’ Y OL%Y, R(lI') Cwherein -7- Ris defined as above for a
conmpognd of gofRul a (i;and Y' is N N or can be produced by a process
conprising the step of 5 reacting a conpound of formula IV - (1V); O-or~Z N
wherein Y' is as defined above for a conpound of fornmula |I' and Zrepresents
a | eavi ngvhefdih YandiR,are as defined above for a compound of formula | and Z is a leaving group,

e.g. F, Cl, Br, | or OSQ,CF,, with a compound of formula Il

e

10 oy
N

wherein A has the meaning as defined for a compound of formula |, and recovering the so
obtained compound of formula | in free base or acid addition salt form.

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

Compounds of formula Il are known or may be prepared from corresponding known
compounds, e.g. as described in the Examples, e.g. in analogy to Coates W.J, McKillop A
{1992) Synthesis 334-342. The compounds of formula Ill are known (H. Stenbach, S. Kaiser
20 (1952) J. Amer. Chem. Soc. 74, 2219; F.D. King et al (1993) J. Med. Chem. 36, 683).
Furthermore, the compound of formula Ill wherein A is O can also be transferred into a
compound, wherein A is NR' by methods known in the art, e.g. a process wherein the
alcohol is first transferred into an alkyloxyphosphonium perchlorate as described in Bull. Soc.
Chim. Fr. 4368 (1971).
25
Alternatively, the corﬁpounds of formula I

)

wherein



with a conpound of formula V . OH R B CH (V) 15 wherein R is as defined

above for a conpound of fornmula I, optionally in the presence of a reaction
auxiliary, e.g. a palladiumcatal yst, and recovering the so obtai ned
conpound of forrmula I' in free base or acid addition salt form 20
Conpounds of fornula IV are known or may be prepared from correspondi ng
known conpounds, 'e.g. by reacting congounds of formula IIl with conpounds
of formula Il'; Z-Y-OH (lI1"); 25 wherein Y' represents one of the
foll owi ng groups _8 -~N-~-- -~> and Z is as described above. Conpounds of

for mul a Y& i Gefined SR04 for UlcBFhpBindSefTsriula L #d wheny| bor oni ¢ aci ds) are known
5 or may be prepared from correspondi ng known conpounds. The foll ow ng

considerations apply to the individual reaction steps described above: a)
One or nore fuactional gr s, for exanple carhexy, hydroxy, i no, or
rrercapto,_ﬂ? 0 _need i/ bd\protectfd §\n the aN{i ng mat ef/i aks_by
protecting oups. The pxatgcti ngﬁw—errpl yed/ may al rexydy MHe present in
precursors and shoulrd proteCt the functional groups c®hcernéd against

aoter 11 AT PoRERuted BT PERES cltirBng SR O & Teact ons. 1t 15 a

charaéteristic of protecting groups that they |lend thenselves readily, i.e.

wi t hout i tions, to 15 renoval, typically b
1RARRY B SOmpEN Y RrtofeCL | O Uity for

uc

sol vol ysi' s,
under conditio
not present i
est abl i sh,
ment i oned her

ysis or also by enzyne activity, for exanple
nal ggous to pKW%i ol ogi cal conditions, and that they are
‘pw—z‘ducts. The specialist knows, or can easily
rotecting groups are suitable with the reactions
e and hereinafter. The protection of such

wherein Y’ is as defined above for a compound of formula I and Z'represents a leaving
10  group,

with' a compound of formula V |
OH
/
R=B,

OH V)

15 wherein R is as defined above for a compound of formula |, optionally in the presence of a
reaction auxiliary, e.g. a palladium catalyst,

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

form.
20
Compounds of formula IV are known or may be prepared from corresponding known
compounds, e.g. by reacting compounds of formula il with compounds of formula II;
Z-Y'-OH (I'y;
25

wherein Y’ represents one of the following groups



functional groups by such protecting groups, the protecting groups

thensel ves, and their 20 renoval reactions are described for exanple in
standard reference works, such as J. F. W MOnie, "Protective Goups in
Organi c Chem stry”, Plenum Press, London and New York 1973, in T. W

G eene, "Protective Goups in Organic Synthesis", Wley, New York 1981, in
"The Peptides"; Volune 3 (editors: E. -8&-0ss and J. Meienhofer), Acadenc
Press, London and New York 1981, in "Methoden der organi schen Chenie"

(Met hods of organic chem stry), 25 Houben Weyl, 4th edition, Volune 15/1,
Georg Thi ene | ag, Stuttgant 1974, i Jakubkg—agyd H. Jescheit,

" Am nosaur ery; Penti de, ige" ( ' protei ns), Verlag
Chenmi e, Weinheiny Deerfie\d Bgach, an 1982, an Jochen Lehmann,
"Chem e der enhydr at e: osacchari de and Deri vat (Chem stry of

car bohydr at es: nDnosaccharldes and derivatives), Georg Thieme Verlag,
Stuttgar@"quﬂQSd%ﬂY'Q?amW@Acld addition salts nmay be produced fromthe free
bases in known manner, and vice- versa AIternativer, optically pure
starting materi can be used. Suitaple dditjion salts, for use in
accor dan@é’“WPWF%tcﬁ gl‘ﬁ g ynghRfuted 9’&8?%16‘@8?8’?%!@3@5@4%8%&6 hl ori de.

5 c¢) §teroema§a@pﬂbp§remfr>@h1mspcmdmg kidwit sogouRds, di ast er eoners, can be
separated into their corresponding isomers in a manner known per se by

means of suitable separation nmethods. Diastereoneric mxtures for exanple

may be sqperfaibwingicohsidérations appllity ihduadividliahsiaciorasigisddayribedeaitveOf
fractionated crystallization, chromatography, solvent distribution, and
simlar pro- cedures. This separation nay take place either at the | evel of

g starti rag()oe?pmnn{functlohal groups, fmamnplei_cm‘boimhymbw hmlnbsail rﬁercﬁ:gtﬁ.ﬁhhprrerls rrgy
e separ sal.ts. for exanple
el t 1or el ooick iEine Sefid Pitefid BY oiohhi®g GRFL. ghe B ipg clbupf™ ™ © ™
cE_r omlat Fwiﬂ!w mia @lreadyrysl present iARIEUrsess angl si‘lwldrmotegr(h@functlmblgrbum esbvvi th
chiral i can be
used. 15 %ﬁ&%ﬂt@%fﬂg{ %dﬁeﬁ%w%wc%?bw ?\ pé(%ﬁ a§ %%Heétg’ﬂ%végﬁé'#%@rn ?'bed are
especi al Ieyte'riﬁ:ationsa pydalians, soivolysist and srmweeacﬁcmamés a charagteristic ofiprmtecting

al i phati L@p &{?gfferfarmaﬁ IrGadilfAlel AR %Ag@h&&@%ﬁg&w LRCRy bons, such

as, for enzene, “tol uene, xylene: enzenhe,

di Chi16r otsemeh éxplqa&y by, selvalysis, muchqmenlant@ywwca!ammme@Md‘pomme

chl or of onfyer conditions analogous to physiolagical conditions, and that they are nat present in the

end-products. The specialist knows, or can easily establish, which protecting groups are
suitable with the reactions mentioned hereinabove and hereinafter. The protection of such .
functional groups by such protecting groups, the protecting groups themselves, and their

20 removal reactions are described for example in standard reference works, such as J, F. W.
McOmie, "Protective Groups in Organic Chemistry”, Plenum Press, London and New York
1973, in T. W. Greene, "Protective Groups ih Organic Synthesis”, Wiley, New York 1981, in
"The Peptides"; Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London
and New York 1981, in "Methoden der organischen Chemie" (Methods of organic chemistry),

25  Houben Weyl, 4th edition, Volume 15/1, Georg Thieme Verlag, Stuttgart 1974, in H.-D.
Jakubke and H. Jescheit, "Aminosauren, Peptide, Proteine” (Amino acids, peptides,
proteins), Verlag Chemie, Weinheim, Deerfieid Beach, and Basel 1882, and in Jochen
Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate™ (Chemistry of
carbohydrates: monosaccharides and derivatives), Georg Thieme Verlag, Stuttgart 1974,

30



carbon tetrachl oride; ethers, such as diethyl ether, diisopropyl ether,

di oxane, 20 tetrahydrofuran or ethylene glycol dinethyl ether or ethylene

gl ycol diethyl ether; ketones, such as acetone, butanone or nethyl isobutyl
ketone; nitrites, such as acetonitrile propionitrile or butyronitrile;

am des, such as N, N-di et hyl f ormam de, N, N- di nmet hyl acet am de,

N-net hyl -formani | i de, N-net hyl -pyrrol i-@ne or hexanet hyl phosphoric

triam de; esters, such as nethyl acetate or ethyl acetate, sul phoxides, such
as di nmet hyl 25 sul phoxi de, al cohols, such as nethanol, ethanol, n- or

i E Er opag_ab ?ﬂ%{”‘“&m]“g |n§ﬁ|§rQJe prefamft'e\ﬂlp:lblfirMh?1 fbé Bése_sehti Eﬂc%maﬂ?éf@d ui&noe: Ey:

et her, diethyel ene gl ycqgl nono et her, i e ene gl ycol nonoet hy
cther | FUFERANIeTANAY QRIcaly P SING maIRpal o8 i agH utaus LR APARETLATE s

st arti ng foruke In Fcrdancwith e peesedt invention moldde fotiekampledise hytidahlorigs. di | uent s
constaining water may be suitable. It is also possible to use one a starting
material as diluent 30 sinultaneously. e) Reaction tenperatures can be

vari eddvvic) Slerecisometia trixtarey, m%deixlu&lsg:ﬁ diasterepemngs,adan bb][separgfeﬂdﬂem are .
carried qut at tenperatures between 0 nd 15 [ ra et n, 10C an
120C. * De P BpRAT RorBiRD IR EL e koL o By e pf el AeparaBR RRGHS.  ange.
In _10- @iasteredmericmpixfurascfosexasnpde may be sepatated intathelr invdbdduat diasterebmibrsdgn - 150C
and +50C, - =75 1 | erally
carri od SPRLAHEGeR BaRREaioh. Bdhaobipnl baef diRThoR 3pe U RETL e
carry outedures. Thiscepartiommey takerpipceitheérat theevel dbmstartidg compewrat ardh ar r educed
pressgre cbmh%lfrgeo??rmulaqqfs%%aﬂti&r%%ag!ﬁg srl,gargféﬁ'thrg%%lﬁh%géﬁﬂ%%om& lals are
general | y "ehpl'oyed I n approxi mately eqai mol'ar "anounts. wever, 1T is also
possi bl e steseqmasic salts; fertexample hy:palf éormatienswittoan enantiomen-prge cbimlegidiardy The
reactionj %g}a | ' ' L HikEQbst presence
of a rea(?{t'?%(r)‘?]agum | a ngﬁg{#ﬁg&rﬁﬁﬂo@ﬁ@%ﬁg{; E@Q‘Ii enerafﬁ)e"és%red at
t he requichiea) igandsAliamatively pptigally pvpestaripg metarigls cap bessed.ng up the reaction
m xtures according to the above processes and purification of the conpounds
t hus obt ai ned %I be canted out in accordance to known procedures (cf. the
e

15 PriSpadhBritablerdilypmis dancarrying outihe abenes describerbare esaerialy inesRIganiei r
phar maceybiemt.| thedé meRbENH paAlitr, afishati¢, Alicy2fd drSaromatic, optionally halogenated
hydrocarbons, such as, for example, benzine, benzene, toluene, xylene, chlcrobenzene,
dichlorobenzene;,pétroteum ether, hexane, cyclohexane, dichloromethane, chloroform,
carbon tetrachioride; ethers, such as diethyl ether, diisopropyl ether, dioxane,
20 tetrahydrofuran or ethylene glycoi dimethyi ether or ethylene glycol diethyl ether; ketones,
such as acetone, butanone or methyl isobutyl ketone; nitriles, such as acetonitrife
propionitrile or butyronitrile; amides, such as N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-formanilide, N-methyl-pyrrolidone or hexamethylphosphoric
triamide; esters, such as methyl acetate or ethyl acetate, sulphoxides, such as dimethyl
25 sulphoxide, alcohols, such as methanol, ethanol, n- or i-propanol, ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, diethyelene glycol monomethyl ether,
diethylene glycol monoethyl ether. Further, mixtures of diluents may be employed.
Depending on the starting materials, reaction conditions and auxiliaries, water or diluents
constaining water may be suitable. It is also possible to use one a starting material as diluent '
30 simultaneously.

e) Reaction temperatures can be varied within a relatively wide range. In general, the
processes are carried out at temperatures between 0°C and 150°C, preferably between
10°C and 120°C. Deprotonation reactions can be varied within a relatively wide range. In



herei nafter referred to as conpounds of the invention, exhibit val uable

phar macol ogi cal pro- perties when tested in vitro and in aninmals, and are

t herefore useful as pharmaceuticals. 20 Thus, the conpounds of the invention
are found to be cholinergic ligands of the nAChR In addition preferred
conmpounds of the Invention show sel ective a7-nAChR activity. The conpounds
of the present invention may in partiethar be found to be agonists, partial
agoni sts, antagonists or allosteric nodulators of the receptor. 25 Due to

t hei r pharmacol ogi cal profiles; conpounds of the invention are anticipated
to be ugghathl, the'prédd@sdd £8icaRib ol aﬂeﬁsaﬁﬁ?es%ew&mhsowa?mo%verse as CNS
rel ated diseases, PNS _related diseases, diseases related to | nf | anmat i on,
pai n and Prgferably BeiweeayiHCARd ®Gused by an abuse of chenical substances.,

di seases or disorders related to the CNS include ge 30 neral anxiety

di sorders, cogni tive di sor'ﬂers,, | ear ning and nenory defjcits and

dysf unct ifbHe reactions,afeganetally carrigd gut [RtMesPhen ppstssureqHoweaves, it inglsei ngt on' s
di seage, pbisible [y ¢apryicut RUITGcesSERIROMIHg ty thelhiemtioe 1Adar varE offenibed el d- Jacob
di sease and kuru disease, G lé,?% deJﬁ)aqﬂTour ette's syndrone, psychosis,

depr essi &ﬁeséWS'dBBP%?gi REWSELO, 1 har an fa, manic de- pression,

schi zophrenia, the cognitive deficits in schizophrenia, obsessive conpul sive
dis -11- ers, pani.c_disorders at i ng di sorders, .narool epsy,,,nhoci cepti on,
A DS deme SPETEnAIBTAS off et Smplohtd BShpRIcHPHAS Sy BRET PRET i oHe b age.
auti sm dyishlsa passitietodisea relatikely asjecexcessf loae 8§/the aothpoments! Thie v€actiors iar der s,
post - tra ' 1 | SO S, i oxd a seu- dodenenti a,

pre- ns'targﬁé{}aﬁys%tﬁﬁ r oorﬁr"lgj\ﬂ’l fgglgﬁfeuqllgénftﬂgﬁg?gésse ﬁ%d oan%a? E:Qr?r%'ﬁﬁﬂryf ?ﬂcﬂ Be syndr ome
5 and | etredclign mdure iregenerally stimerbatiheleequired temperare foranumeber behawsef ul for the
treatment of endocrine disorders, such as thyrotoxicosis, pheochronocytons,
hypertensi on and arrhyth- mas as well as angi na pectoris, hyperkinesia,

pr emat ur d) ¥aiking up therreagtion enixtures|ascarding tathe @pove Bocdsses and pwificatoorghthends  of

t he i nveny, ' ' leSpr.ders
(Vang at 2PoufinBR e ngl e kel b6 SRadhte | Nloli o Qldires P81

i nf | d%ma Preparafiop BXRMBles).sor ders, Crohn's di esease, inflammtory bowel

di sease, ulcerative colitis and diarrhoea, Conpounds of the invention nmay

further be useful for the treatnent of wthdrawal
. The compounds of the invention and their pharmaceutically acceptable acid addition salts,

hereinafter referred to as compounds of the invention, exhibit valuable pharmacological pro-
perties when tested in vitro and in animals, and are therefore useful as pharmaceuticals.

20
Thus, the compounds of the invention are found to be cholinergic ligands of the nAChR. In
addition preferred compounds of the invention show selective a7-nAChR acﬁvity. The
compounds of the present invention may in particular be found to be agonists, partial
agonists, antagonists or allosteric modulators of the receptor.

25

Due to their pharmacological profiles, compounds of the invention are anticipated to be
useful for the treatment of diseases or conditions as diverse as CNS related diseases, PNS
related diseases, diseases related to inflammation, pain and withdrawal symptoms caused
by an abuse of chemical substances., diseases or disorders related to the CNS include ge-
30 neral anxiety disorders, cognitive disorders, learning and memory deficits and dysfunctions,
Alzheimer's disease, ADHD, Parkinson's disease, Huntington's disease, ALS, prionic neuro-
degenerative disorders such as Creutzfeld-Jacob disease and kuru disease, Gilles de la
Tourette's syndrome, psychosis, depression and depressive disorders, mania, manic de-
pression, schizophrenia, the cognitive deficits in schizophrenia, obsessive compulsive dis-



synptons caused by term nation of the use of addictive substances, |ike

t obacco, nicotine, opioids, benzodi azepi nes and al cohol. Finally, conpounds
of the invention may be useful for the treatnent of pain, e.g. caused by

m grai ne, postoperative pain, phantomlinb pain or 15 pain associated with
cancer. The pain may conprise inflammatory or neuropathic pain, centra
pai n, chronic headache, pain related t&1di abeti c neuropathy, to post
therapeutic neuralgia.or to peripheral nerve injury. Furthernore,
degenerative ocul ar disorders which nay be treated include ocul ar di seases
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Le?ﬁr |5S A0 g gl ahruaamut : fd?&br?p@nﬂ? 35th@ﬁr’w?htldrtﬁ'h§;dbéd asefulg@ttha&lﬁaﬁ%gmer atio {l_s,
at hol ogi ¢ ,myopi a, retingpa . pr ur,i an er' s heredi optic
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hi st opat liisonigrs (Wargdtell.| Natueg2003s421, 3849, d@rdagemt mmmdhsmchdmgmﬁlamnm,
her ei naf 0 I f re
parti @ul ar sknﬁﬁjfes%gd'e}nicsrorgr*é'?E%sé%@%ﬂa%tg%bg%l dlé%sf; mwgw‘lk%grhsfé "I(é)’/tr) | abel i ng
t he al phairammmmqnmpdswfsihe inventiongnayrfuithenbewseful for therttéatroént of withdvaadunds  of

the i”Ve%?hgﬁn%ﬁgbﬁﬁe%ﬂ%n'dftﬁf&-&%‘?b&ﬂ&lﬁé sb@éi&ﬁo%g |ﬂ:re€iot5!a%€3 Ll-||coi} PET - 12-

mar ker s ers are at ons éd from
t he gr ouppicigsnbenzodiazepires and alcobel; Finaly, COTISFOUHCﬁh@f thgmetlmfmam usefubfari on are

t heref or Qhé"?@éth%nt df Bin! é‘ t @é?&@d bJ} ﬂﬁgrgiﬁé E‘ﬂo@ioﬂéc'%ﬁvé B4in.| g4fRtom hb aﬁ? peceptor

occupancy o cfl g at the nAChR di agnost'i'c purposes di seases
r esul18i ngpainrasspdiate wapamr@émew‘smamqmmemﬂamw oxRerrpeAthig ANt or i ng t he

ef f ecti VRRRSa pli, cHIBME ABERCHE it Bfatddf to UiebBCH L AGHHRTY, td Pbshiepipiafice With the
above, the present i nvention provides an agent of the |nvent|on for
. neuralgia or to peripheral nerve injury.

Furthermore, degenerative ocular disorders which may be treated include ocular diseases

20  which may directly or indirectly involve the degeneration of retinal cells, including ischemic
retinopathies in general, anterior ischemic optic neuropathy, all forms of optic neuritis, age-
related macular degeneration (AMD), in its dry forms (dry AMD) and wet forms (wet AMD), '
diabetic retinopathy, cystoid macular edema (CME), retinal detachment, retinitis pigmentosa,
Stargardt's disease, Best's vitelliform retinal degeneration, Leber's congenital amaurosis and

25 other hereditary 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
PET ligands, e.g. for the identification and localization of nicotine receptors in various

30 tissues. Properly isotope-labeled agents of the invention exhibit valuable properties as
histopathelogical labeling agents, imaging agents and/or biomarkers, hereinafter “markers”,
for the selective labeling of the nAChR. More particularly the agents of the invention are
useful as markers for labeling the alpha? nAChR receptors in vitro or in vivo. In particular,
compounds of the invention which are properly isotopically labeled are useful as PET



10 use as a marker for neuroimaging. In a further aspect, the present

I nvention provides a conposition for |abeling brain and peripheral nervous
system structures involving nAChRin vivo and in vitro conprising an agent
of the invention. 15 In still a further aspect, the present invention

provi des a nmethod for | abeling brain and peripheral nervous system
structures involving nAChRin vitro or-12-vivo, which conprises contacting
brain tissue with an agent of the invention. 20 The nmethod of the invention
may conprise a further step ainmed at determ ning whether the agent of the

i nventi omak@a@ Isedh PEY ridtkee larslabeled Witk onéSer rdoreutdrhie selédted fromthdgroap f ect ed by

observi nﬁ%’ﬂsﬂiﬁ taﬁngét,a ts c;, re using positron em ssion tonography (PET) or
single p ut ed t onography (SPECT), or any device allow ng

detection of radioactive radi ations. 25 In particular, the agents of the
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air). On the day of the experinent nediumwas renoved by flicking the

pl at es arjagcopdancevitvtherabov® thy prgsetinyention Rienidesransagenhef thé inventiopferscent

cal Ciqgm %gggég\gfabrﬁgﬁﬂ.,{aep,&,@%%esence of 2.5 nM probenicid (Signma). The

ells were I ncubate a humdified atm)sphere(S % CQO2/ 95 % air)
for 1 h. Plates were 5 flicked to renove excess of Fluo-4, washed twice with
Hepes- bUfIr‘iﬁ'ﬁﬁ@le?Q&ﬁecﬁﬂe‘Bréﬁ?lt ﬁw\té‘nﬁSMproﬁﬁga o%ﬁ’%osdf&l fo?la‘ﬂ)eh i apd MISO4 0. 8,
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es
HBS cont @Pﬂﬁ’ﬂ?&*' é.'ﬁf"&b%ﬁ\fslﬁ@ 5&1‘%5'\'%%?'6'59 PéFemee anﬁdra wipicemPlising an

agent of the invention.

15
In still a further aspect, the present invéntion provides a method for labeling brain and
peripheral nervous system structures involving nAChRin- vitro or in vivo, which comprises
contacting brain tissue with an agent of the invention.

20 The method of the invention may comprise a further step aimed at determining whether the
agent of the invention fabeled the target structure. Said further step may be effected by
observing the target structure using positron emission tomography (PET) or single photon
emission computed tomography (SPECT), or any device allowing detection of radioactive
radiations.

25
In particuiar, the agents of the invention are a7 nicotinic acetylcholine receptor (a7 nAChR)

agonists.

In functional assays, the agents of the invention display high affinity at the a7 nAChR as
30 shown in the following tests:

a) A functional assay for affinity at the a7 nAChR is carried out with a rat pituitary cell line
stably expressing the o7 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°Cin a



t he presence of the antagonist |asted between 3 and 5 mnutes. Plates were
then placed into an imaging plate reader and fl uorescence signal recordedd
In this assay, conpounds of the 10 invention exhibit pEC50 val ues of about 5
to about 9. Partial and potent agonists in this test are preferred. b) To
assess the antagonist activity of the conpounds of the invention on the
human neuronal nAChR a4(32, a simlar1¥unctional assay is carried out using
a human epithelial cell 15 line stably expressing the human a4(32 subtype
(Mchelnore et al., Naunyn-Schm edeberg's Arch. Pharmacol. (2002) 366, 235)

In this ggnRified bitfospheleqs e EO0BBPLINNON e ddyof ity SpehPBnt HEAUMMRsect i vity
for the a7 nAChR _subt ﬁlpes. c) To iissgsg ng Iant agoni st aCtt!a-V! ty of the
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235. I Corrpg?lrwhed/ﬁlrcmaﬁnlsqw@ dontaining alﬂagmismwlvheniappramalfrt?_'gha%w}attiaﬁﬂﬁ R, the
nuscl e s I ni. ‘ - receptor, .are
cspec al 1 Apng? pifle Sicah REEEPYSbeT3 ahF sl Pk by BT PRGFUBRT

( DBA/ 2- mian iragirgsplatebeatidn andfludrescencelsigeal retordedd 18dthis asgayr eomouBds bfdhé n 22,
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of the i mtecpreferad.may be shown to increase attention in a test of attention
for rodents (Robbins, J. Neuropsychiatry Cin. Neurosci. (2001) 13,
326-35), nanely the 5- choice serial reaction tine test (5-CSRTT). In this
test, th&) Tepssesstheantagonist activity of the gompaynds piihe ipventies andhe tivman a | i ght
flash_apRggiotaliACRRG4P2, 4 itilr iRGicha'asaBE chsl BltLsifd dhdmad iR g1 | Nt O
the correct hole wthin 5 sec. 1n order to receive a food pellet reward,

del i Vér edine siably fxpregsing thethbman pABe suldype{Michenome apalu Naunyrt-Sehmiedeberg’s | on nay
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show selectivity for the a7 nAChR subtypes.

c) To assess the antagonist activity of the compounds of the invention on the “ganglionic

20 subtype” (x3p4), the muscle type of nicotinic receptor (a1B1y5) and the 5-HT; receptor,
simitar functional tests as just described under a) are carried out with a human epithetial cell
line stably expressing the human ganglionic subtype, a cell line endogenously expressing the
human muscle type of nicotinic receptors or a cell line endogenously expressing the murine
5-HT, receptor (Michelmore et al., Naunyn-Schmiedeberg's Arch. Pharmacol. (2002) 366,

25 235. Compounds which display little or no activity on the a3p4 nAChR, the muscle subtype
of nicotinic receptor as well as the5-HT, receptor are especially preferred.

In the model of mice showing sensory gating deficit (DBA/2-mice) described by S. Leonard
et al. in Schizophrenia Bulletin 22, 431-445 (1996), the compounds of the invention induce
30 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
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



59). The conmpounds of the invention are therefore useful for the prevention
and treatnent (in- 10 cluding mtigation and prevention) of various

di sorders, especially those nentioned above. The useful ness of a7 nAChR
agoni sts in neurodegeneration is docunented in the literature, e.g. in Wang
at al., J. Biol. Chem 275, 5626-5632 (2000). For the treatnent of the above
and ot her disorders, the appropriate ddsage of a conmpound 15 (active
ingredient) of the invention will, of course, vary dependi ng upon, for
exanpl e, the host, the node of adm nistration and the nature and severity

of the cpgsildibihgB hb%bnﬂlhbﬁ Qfﬁbﬁlchaaﬁ apfedrs m:netohmerrehrfd ﬂaVﬁu@lQ’leHhM with at he
particul ar nt j.qQn For .exa t he anount of
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i n Vvivo teliveredto & f&sier dhe bppasitealiow | ong a particul ar active agent
concentration In the blood plasma re 20 mains at an acceptable |level for a
therapeutic effect. In general, satisfactory results in aninals are
i ndi cat eGotnpoilrels @b thei imeshtion magialsp stos egeingdinemognanhbneing Offétls intheadiwial 30. 0
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man), coB®eniently adm nistered once or in divided doses up to 4 x per day
or in sustained release form Oal dosage forms accordingly suitably 25
conprise fromabout 1.75 or 2.0 to about 700 or 1400 ngy of a conpound of the
i nvent i oithe sempounds of tha inventigryare therefors ysatul ton theurreventivny ard treatmanti (in- di | uent

; . I f
abou 0, Fuhg Fileftn anBRUGTERI G vausIRRgS. SoE el S Hont oAl AT %0 of
the act i \Fbe usefvinelsaf of NChBadERIstsIN peuhdegepemborsistdoowsentedrir the litegptiere.c orpound
of the |Q\éemtwgg%étrgil Y4Sel. éﬂém 56-5@2(%3 d dispersion, an aqueous

sol ution ntai ning a solubl ['M'sing agen a mcroenulsion and a
suspensi on of e.g. a salt of a conpound of formula | or a free conmpound of

the formghank tréameAﬁsf tﬁe%o&aaa@ota& J.gd&mrQ tHe é;fardpna’ee dasage &: aﬁzogﬁﬁ] g

corrp05|t|on may fered in the rang to 9.5,

e. g. 1Bo fadtive '5973@9“%0%‘[]? t“?iﬁ?‘@“ MU'f Pfé?OUfS?h‘@%@ﬁPﬁB‘é!miQDQﬁ qu ﬁéafr'lﬂ%'-é"r'ﬁ hQ§h are
al so .C O MR rfddl Jf diinitritiorPshd R Rahireang BEE ) the coRdition being treated as well as

the relative potency of the particular agent of the invention employed. For example, the amount
of active agent required may be determined on the basis of known in vitro and in vivo techni-
ques, determining how long a particular active agent concentration in the blood plasma re-

20 mains at an acceptable level for a therapeutic effect. In general, satisfactory results in animals
are indicated to be obtained at daily dosages of from about 0.01 fo about 30.0 mg/kg p.o. In
humans, an indicated daily dosage is in the range of from about 0.7 to about 1400 mg/day p.o.,
e.g. from about 50 to 200 mg (70 kg man), conveniently administered once or in divided doses
up to 4 x per day or in sustained release form. Oral dosage forms accordingly suitably

25 comprise from about 1.75 or 2.0 to about 700 or 1400 mg of a compound of the invention
admixed with an appropriate pharmaceutically acceptable diluent or carrier therefor.

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

30
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
a suspension of, e.g. a salt of a compound of formula 1 or a free compound of the formula | in



For use according to the invention, a conpound of the fornula | and/or a
pharmaceutically acceptable salt thereof may be adm ni stered as single
active agent or in conbination with one or nore other active agents of the
formula | and/or a pharnmaceutically acceptable salt thereof or especially
ot her active agents commonly enpl oyed especially for the treatnment of 10 the
di sorders nentioned herein or further-#ther disorders, in any custonmary
manner, e.g. orally, for exanple in the formof tablets, capsules, or as
nasal spray, or parenterally, for exanple in the formof injection
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Paxi | T*. It can be prepared and adm nistered, e.g., as described in US

3,912,743. Sertraline can be admnistered, e.g., in the formas narketed,
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'Jtralme paroxetine, citalopram and escitalopram. An SNRI suitable for the present

20 invention is especially selected from venlafaxine and duloxetine. The term “benzodiazepines”
as used herein includes, but is not limited to clonazepam, diazepam and lorazepam. The
term “conventional antipsychotics™ as used herein includes, but is not limited to haloperidol,
fluphenazine, thiotixene and flupentixol. The term “atypical antipsychotics® as used herein
relates to clozaril, risberidone, olanzapine, quetiapine, ziprasidone and aripiprazol.

25
Buspirone can be administered in free form or as a salt, e.g. as its hydrochloride, e.g., in the
form as marketed, e.g. under the trademark Buspar™ or Bespar™. It can be prepared and
administered, e.g., as described in US 3,717,634. Fluoxetine can be administered, e.g., in
the form of its hydrochloride as marketed, e.g. under the trademark Prozac™. It can be

30 prepared and administered, e.g., as described in CA 2002182. Paroxetine ((3S,4R)-3-[(1,3-
benzodioxol-5-yloxy)methyl}-4-(4-fluorophenyl)piperidine) can be administered, e.g., in the
form as marketed, e.g. under the trademark Paxil™. It can be prépared and administered,
e.g., as described in US 3,912,743, Sertraline can be administered, e.g., in the form as
marketed, e.g. under the trademark Zoloft™. It can be prepared and administered, e.g., as



described in US 4,536,518. C onazepam can be adm nistered, e.g., in the form
as marketed, e.g. under the trademark Antel epsinT". Di azepam can be

adm nistered, e.g., inthe formas narketed, e.g. under the trademark
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mar ket ed, e.g. under the trademark Ci pram | T". Escital opram can be
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20  under the trademark Navane““ It can be prepared, e.g., as described in US 3,310,553.
Flupentixol can be administered for instance in the form of its dihydrochloride, e.g., in the
form as marketed, e.g. under the trademark Emergil™ or in the form of its decanoate, e.g.,
in the form as marketed, e.g. under the trademark Depixol™. It can be prepared, e.g., as
described in BP 925,538. Clozaril can be administered, e.g., in the form as marketed, e.g.
25 under the trademark Leponex™. It can be prepared, e.g., as described in US 3,539,573.
Risperidone can be administered, e.g., in the form as marketed, e.g. under the tfrademark
Risperdal™. Olanzapine can be administered, 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.
under the trademark Seroquel™. Ziprasidone can be administered, e.q., in the form as
30 marketed, e.g. under the trademark Geodon™. It can be prepared, e.g., as described in GB
281,309. Aripiprazole can be administered, e.g., in the form as marketed, e.g. under the
trademark Abilify™. It can be prepared, e.g., as described in US 5,006,528.

The structure of the active ingredients identified by code nos., generic or trade names may



30 marketed, e.g. under the trademark GeodonT . It can be prepared, e.g., as
described in GB 281,309. Aripiprazole can be admnistered, e.g., in the
formas nmarketed, e.g. under the trademark AbllifyTM It can be prepared,
e.g., as described in US 5,006,528. The structure of the active ingredients
i dentified by code nos., generic or trade nanes may -17- be taken fromthe
actual edition of the standard conpenditum "The Merck | ndex" or from

dat abases, e.g. Patents International (e.g. IMs Wrld Publications). The
correspondi ng content thereof Is hereby incorporated by reference. Any
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respective marketed drug in order to result in the beneficial effect described herein, if not

mentioned herein otherwise.
20
Pharmaceutical preparations for the combination therapy for enteral or parenteral admini-
stration are, for example, those in unit dosage forms, such as sugar-coated tablets, tablets,
capsules or suppositories, or furthermore ampoules. If not indicated otherwise, these are
prepared in a manner known per se, for example by means of conventional mixing, granu-
25 lating, sugar-coating, dissolving or lyophilizing processes. It will be appreciated that the unit
content of a combination partner contained in an individual dose of each dosage form need
not in itself constitute an effective amount since the necessary effective amount can instead
with a single dosage unit also be reached by administration of a two or more dosage units.

30 In particular, a therapeutically effective amount of each of the combination partners may be
administered simultaneously or sequentially and in any order, and the components may be
administered separately (e.g. sequentially after fixed or variable periods of time), or as a
fixed combination. For example, the method of treatment (including mitigation) of a disorder
according to the invention may comprise (i) administration of the combination partner (a) (a



content of a conbination partner contained In an individual dose of each
dosage formneed not in itself constitute an effective anount since the
necessary effective anmount can instead w th a single dosage unit al so be
reached by administration of a two or nore dosage units. 30 In particular, a
t herapeutically effective anount of each of the conbination partners may be
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20 effective amount of the single active ingredients required to prevent, mitigate, counter or
arrest the disorder. Opﬁrﬁal precision in achieving concentration of the active ingredients
within the range that yields efficacy without toxicity requires a regimen based on the kinetics
of the active ingredients’ availability to target sites.

25 In accordance with the foregoing, the present invention also provides:

(1) A compound of the formula |, and/or a salt thereof, for use in the diagnostic or therapeutic
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-
cially of any one or more of the particular disorders set forth hereinbefore and hereinafter.

30 (2) A pharmaceutical composition comprising a compound of the formula 1, and/or a pharma-
ceutically acceptable salt thereof, as active ingredient together with a pharmaceutically accept-
able diluent or carrier.

(2") A pharmaceutical composition for the treatment or prevention of a disorder in the treat-
ment of which alpha-7 receptor activation plays a role or is involved and/or in which alpha-7



within the range that yields efficacy without toxicity requires a reginen
based on the kinetics of the active ingredients' availability to target
sites. 25 In accordance with the foregoing, the present invention also
provides: (1) A conpound of the formula I, and/or a salt thereof, for use in
t he di agnostic or therapeutic treatnent of a manmmal, especially a human;
especially for use as an al pha-7 recept®r agonist, for exanple for use in
the treatnment (including mtigation) of any one or nore disorders, espe-
cially of any one or nore of the particular disorders set forth hereinbefore
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quence, of a thérapeutically effective amount-of an alpha-7 agonist of the.formula |, and/or a
pharmaceutically acceptable salt thereof, and a second pharmaceutically active compound
20 and/or a pharmaceutically acceptable salt thereof, said second pharmaceutically active
compound and/or salt thereof being especially for use in the treatment of any one or more of
the disorders set forth hereinbefore or hereinafter.
{6) A combination comprising a therapeutically effective amount of an alpha-7 agonist of the
formula |, and/or a pharmaceutically acceptable salt thereof, and a second pharmacsutically
25 active compound and/or a pharmaceutically acceptable salt thereof, said second pharma-
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 (-)- 1-
Aza-bicyclo[3.3.1]nonan-4-ol is used as starting material.
30
The Examples which follow serve 1o illustrate the invention without limiting the scope thereof.

The following abbreviations are used :
AcOEt ethyl acetate



(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. fornmula I, and/or a pharnaceutically acceptable
salt thereof, and a second pharmaceutically active conmpound 20 and/or a
pharmaceutically acceptable salt thereof, said second pharnaceutically
active conpound and/or salt thereof i@ng especially for use in the
treatment of any one or nore of the disorders set forth herei nbefore or
herei nafter. (6) A conbination conprising a therapeutically effective anount
of an al F@a-? agdpubais of the fornmula I, and/or a pharnmaceutically

accept ab salt thereof, and a second pharmaceutically 25 active conpound
and/ or aDEARr maclietbylazadicarbexylalet abl e salt thereof, said second pharna

ceuti cal byract i iimemympasideei ng especially for use or of use in the
‘treatnent_ of any one or nore of the particular disorders set forth

her ei nbeFHMd. (ﬁthﬁi'%roduct obt ai ned according to the above descri bed
process, fghar actﬁghéﬁ;@rﬂaﬁbﬁéﬁzx(-)- 1- Aza-bicyclo[3.3. 1] nonan-4-0l is used
as starti r\n/g material . 30 e anpl es which follow serve to illustrate the

i nventi offwi t hodti9N Ya8*¥ng the scope thereof. The fol | owi ng abbrevi ations
are usedmeON-CEtME&DRY! acetate -20- ag. aqueous DEAD di et hyl azodi car boxyl at e
DVF di e I mam de. Et OH.et hanol 5 EC flash chronmatography HV high
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chromat ogr aphy mbmnemaperatunger at ure 10 rac. racemate soln. solution

10 rac. racemate
soln. solution
TFA triflucroacetic acid
THF tetrahydrofuran

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

20 Example 1 (method A): Preparation of (rac.)-4-[6-{2-Fluoro-4-methyi-phenyl)-
idazin-3-yloxy]-1-aza-bicyclo[3.3.1lnonane |

A solution of (rac.)- 1-Aza-bicyclo[3.3.1Jnonan-4-of (1.3 mmol) in DMF {5 ml) is treated with
sodium hydride (60% in mineral oil; 1.3 mmol). After 1 hr at room temperature, a solution of

25  3-Chloro-6-(2-fluoro-4-methyl-phenyl)-pyridazine (1 mmol) in DMF (30 ml) is added, and the
reaction mixture heated to 50 deg. for 16 hrs. After cooling to room temperature, the DMF
solution is quenched with a 10 % NaCl solution, extracted with ethyl acetate {2 X 15 ml),
followed by sodium chloride solution (20 ml). The ethyl acetate is dried over anhydrous
magnesium sulfate, filtered and evaporated to dryness, and the residual oil purified by silica

30 gel column chromatography (eluent: ethyl acetate-methanol-triethylamine (50:10:2) to afford
(rac.)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[3.3. 1]nonane as a
colourless solid. MS (ES'): m/e = 328 (MH")



TFA trifluoroacetic acid THE tetrahydrofuran 15 Tenperatures are neasured in
degrees Celsius. Unless indicated otherw se, reactions are carried out at
roomtenperature. The structure of final products, internedi ates and
starting materials is confirned by standard anal yti cal methods, e.g.

m croanal ysis and spectroscopic characteristics (e.g. VS, IR NW). 20
Exanple | (nmethod A): Preparation of {2®&c.)-4-f6-(2-Fl uoro-4-nethyl-phenvh-
pyri dazi n- 3-vl oxvl - 1- aza- bi cvcl or 3. 3. 11nonane A sol ution of :

(rac.) 1 Aza bi cycl o[ 3. 3. 1) nonan-4-o0i (1.3 mmol) in DMF (5 n) is treated

with métRod BYfrad))-43 $DifRioro-4‘meth enyivritfazih-3103{)-1-00M
terrperat so 7] |on 0
3- Chl or oaga-bieyelo [33dlmonaney| - phenyl ) - pyridazine (1 mmol) in DVF (30 ml) is

added, and the reactlon mxture heated to 50 deg. for 16 hrs. After cooling

to roomtenperature, the DM solution is quenched with a 10 % Nad
sol ut i on Potassivmdrmethyisiyiareine (5. Z%mmoaﬂ%aqdzdie 3 5olign of (ragt)t dfEa- by sodi um

chl or gde bﬁ:%lb{@'soﬂn&%ﬂ%l)(s oﬂiuﬁou%hmF @0 eﬁnﬁéteocsrﬁ té?ﬁ;bé‘étuﬂé’&’{d tﬁ@ byidies

magnesi um Sul f at &, | tered and evalgorate %/'ness and the residual oil

T e Stigecfor 3 ahe crsutiop BRIFSEHIn GOl S Howl Gdei o & Biergaied Solution
acet at e- @ps BaiPlordpyrieaine @rB ﬁlﬁo()WTﬂﬁ Hmhb @n@fﬁe&éﬁlltmg mnxture is stirred for

rac.)-4- 2- FIuoro i d I OX aza bi cycl o[ 3. 3.
(1] non;ne hgthér 20.inyigs B&%S%lﬁ?éﬂdé) QPBY?ESB%/ szé '%%@%EW ith arr%l e [2
(et hod l%)drao(téda@mdnémﬂ@thée Therddnicasyer f-dred hyérrﬁﬁgﬁ'lé‘éiuhrmﬁéte%al n3-yl oxvl -
aza- b| cyclo 13 $_%énonaneiI Pot ﬁﬁec{}f mitri rrlet Eﬁ/"ﬂs m ne 5 25 mol ) is added
to a Qo GYRHAE LEown gl is py YAlep gel£o ograg (5.0 nmmol ) in THE
(20 n) FCHIOMEOBNM[ &t watﬁﬂﬂorﬁhﬁcsﬂl (6-CrlorokByridadin-BryRptyF DBza30 min. The

resultin sj.um al teis slowy added to a precool ed solution of
3, 6-di chi Eﬁggﬂﬁﬁﬁ'&%aﬁgi 6‘)r‘rm) In THE (50 ml) and the resulting mixture

i's stirr¢qrad.pud- (Gmbﬁyn%m-ﬂum&raﬁkb&yelolaa‘i]ﬁdina'n% (2l ravwoil, 26-mmrom-t o0 0Cis
guenched L and.

b t ed th diet h th
oo ety e naic S (13 o S deivet At oRRE (1,3 Bl efpratusn i £ oty
silicg gel Na GOy soluticnr (@:3athio 3Ma e so(u%l?@(dﬁgd&éll-lwitlﬂargo&.uiaﬁ):ltrib)somrm it or d

(rac.) - 400G BLRaRWT h58%d il 30 ¥b5 Koy kind %85henylphosphine (0.14 mmol) were
. added. The resulting mixiure is heated at 100°C for 1.5 hours after which the heating is
stopped and the suspension is filtered over Hyflo and the filtrate is extracted with
ethylacetate. The organic layer is dried over magnesium sulfate and evaporated. The oil is
20 purified by silica gef column chromatography (CH;Cl,:MeOH:EtOH:NH,, 90:5:5:1) to afford
(rac.)-4-[6-(2,5-Difluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicycio [3.3.1]nonane. MS
(ES™): m/e = 346 (MH")

Example 3
25

The following compounds are prepared using either method A or B using appropriate starting
materials:

3a) (4S,55)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicycio[3.3.1Jnonane,
30 MS(ES"): m/e = 328 (MH")

3b) (4R,5R)-4-[6-(2-Fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[3.3.1Jnonane,
MS (ES"): m/e = 328 (MH")



bi cycl o[ 3. 3. 1] nonane (320 ng). (Rac.)-

4- (6- Chl oro-pyridazi n-3-yl oxy) - 1-aza- bi cycl o[ 3. 3. 1] nonane (1.4 mol),
2,5-Di fluoro- 4-nethyl-phenyl-boronic acid (1.8 mmol) are dissolved in
toluene (7.3 m), ethanol 1 mM) and 15 a Na2CO3 solution (7.3 mM, 2M. The
solution is degassed with argon in a ultrasound bath after which Palladi um
(1) acetate (0.003 mml) and tripheny2%hosphi ne (0.14 mmol) were added.
The resulting mxture is heated at 100C for 1.5 hours after which the
heating is stopped and the suspension is filtered over Hyflo and the

filtrat e3tﬁ4sn$squ-(%1ﬂmuoeéhyﬁa§rwpaémypvmams@rw?] -1-8%FPicycfo dri ed over
magnesi um s:ﬂgpate C?HB% e oil is 20 puritied by silica gel
col um cko E\%ﬁ% tC]—I.NHS 90:5:5:1) to afford
(rac.)-4-[6-(2,5- D|fluoro 4- rrethyl phenyl)-pyridazi n- 3-yl oxy] - 1- aza- bi cycl o
[3.3.1]n S.) - e = ' ampl e 3 5 The follao
conpound g’gg'g%ﬁ@ﬁ&gh“mn%%q{iéﬁ}rﬁ?@%%ﬁpgﬁd@qﬁ 14 ﬁ'@hﬁ?@r%m‘g& starting
mat er pal MS &ES)): m/e = 353 (MH")
(4S, 5S) - 4-[ 6- (2- Fl uor o- 4- net hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 3. 3
. 1] nonane, : e =

1] 30 M5 (ES'): m 328 (MH ) 3b)
(4R, 5R) - e} B-{3-B-F4R.ESRp{ BAZeebinydio[ BB dindny4-yoxy]ehyridarir 3y} apbphy tacetmite,cy cl of 3. 3
. 1] nonan ) " i ® 328 (MH) -22- 3c)
(4SR, SSR)?V!S4(-E[¥§-‘ @3)333%3& 0- 4- et hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cyc
lo [3.3.1]nonane, M5 (ES'): mle = 346 (IvH ) 3d)

N (3 Q‘bgebb@(sggl[@gwlﬁd@éé fﬁhﬂg&a%w By YS-{if B Scdbhidaheny! ) - a

N- (3-{ 6- [M&CE%R)‘NQ iﬁﬁaéhﬂbu)c9btalperoa1a1qgrﬁnﬁl¥4i calymryGhirploel @QRAMMOR (FA} - phenyl ) -
t dey o

6l\llf:((a3agn 6- SyRﬁggEI% )El_u %ﬁ?exa%éf?l—%%@%%g%gﬁ 0-;%0 ] (/)ox-I;/FA E;'?r“i aszTI{]mg'-'yl } - phenyl

) - acet am ml; ppak 1: éwﬂ%rmq Pea't?n?toeﬁ c!'ﬁ'F'orrat ography: [ col um:

Chi ral cel OD I I\/I\/DB (FA— 2359/ 37) 12pm; El uent: hexane/ CHCl 3/ MeOH 60: 30: 101

0.1% TFA; Flo
15 39) (4SR 58R)-4 [5-(1H lndol-5-y|)-pynd|n-2—yloxy]- -aza-bicyclo[3.3.1]nonane, MS (ES™):

.m/e = 334.1 (MH")

3h) (4S,58)4-[5-(1H-Indol-5-yl}-pyridin-2:yloxy]-1-aza-bicyclo[3.3. 1]nonane, MS (ES*): m/e =
334 (MH"), m.p. 234-238 °C

20
3i) (4R,5R)-4-{5-(1H-Indol-5-yl)-pyridin-2-yloxy]-1-aza-bicyclo[3.3. 1]Jnonane

3j) (4SR,5SR)-4-[5-(1H-Indol-5-yl)-pyrimidin-2-yloxy}-1-aza-bicyclo[3.3. 1]Jnonane, MS (ES):
25 mle =335 (MH’), m.p. 211 °C dec

3k) (48,58)-4-{5-(1H-Indol-5-yl)-pyrimidin-2-yloxy]-1-aza-bicyclo[3.3.1]nonane, MS (ES’):
m/e = 335 (MH")

30  3I) (4R,5R)-4-[5-(1H-Indol-5-yl)-pyrimidin-2-yloxy}-1-aza-bicyclo[3.3. 1]nonane

3m) (4SR,5SR)-4-[6-(1H-Indol-5-yl)-pyridazin-3-yloxyl-1-aza-bicyclo[3.3.1Jnonane, MS (ES'):
m/e = 335 (MH")



Detector: WV 254nnj, peak 1: 15.470 mn., peak 2: 20.826 mn. 15 3Q)
(4SR,5SR)-4-[5-(1 HIndol-5-yl)-pyridin-2-yloxy]-1-aza-bicycl o[ 3. 3. 1] nonane,
M5 (ES'): nmle = 334.1 (MH) 3h) (4S,5S)-4-[5-(1H Indol-5-yl}pyridin-2

yl oxy] - 1- aza- bi cydo[ 3. 3. 1] nonane, M5 (ES'): W = 334 (WVH ), mp. 234-238 C
20 3i)

(4R, 5R) - 4- [5 (1H I ndol - 5-yl ) - pyri di n-2234 oxy] - 1- aza- bi cycl o[ 3. 3. 1] nonane 3j)
(4SR, 5SR) -4-[ 5- (1H 1 ndol - 5-yl } pyri m di n-2-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1] nonane,
M5 (ES4): 25 me =335 (MH), mp. 211 C dec 3k)

(4S, 5S) - 4n] @SRBESR)64(3-Blityd-phemytHpyidizin-Rylgptyp yaza-bicyezlafds. tinohatie3MS. 1] nonane,

M5 (ES 30 31
(4R(5R) ) AE??Tlin%%g - -i/l ) - pyrl) m di n- 2-yl oxy] - 1-aza- bi cycl o[ 3. 3. 1] nonane

§4SR ol e ésHhé(g.gﬁm Aydagis gﬂgﬁ 1 azd-i&yRi01.3 A dRshd) MY (E?), A= 11 nonane

VB (ES
(4SR, 5SR)34Q(|Y"6 )(3 Ni tro- phenyl) - pyridazi n- 3-yl oxy] 1-aza- bi cycl o[ 3. 3. 1] nonan
e, M5 (ES'): W = 341 (MH) 30)
(4SR, 5SR) - 4- g6- -ToI | - pyridazi n- 3-yl oxy) - 1-aza-bi c 1yc|o[3 3. 1] nonane, M
(ES' ) : mBe) E@SRHSR)A-(Bivpt lygpgndazln 3-yloxy)-1-aza-bicyclo[3.3. 1jnonane, MS (ES®): mle =
(4SR, SSR)3=|6lmﬁ m Tol yl - pyri dazi n- 3-yl oxy) - 1- aza- bi cycl o[ 3. 3. 1] nonane, Ms
(ES'): nle 310(|\/H') 10 3q)
(4SR, SSR) 4 (6 Benzo[l 3] di oxol - 5-yl - pyridazi n- 3-yl oxy) - 1-aza- bi cycl o[ 3. 3. 1j

nonang, m%ﬂa 3 QséMdn-b' dazin-3-yloxy)-1-aza-bicyclo[3.3.1 . MS
(4SR, SSR) 4 [6 ( ) enzdd ] l phenyl’) yﬁi}%ly?fnaazylor)]cy)- f/lf%xly o[ aze}‘nogmlag?lc l o[ 3. 3.1]

nonane, U =) 324 5 (MH) 15 3s)

g é gR) 5SR)3TH4SQSBRT-Q1[€-K3 Wméw phelyl Ppwidadin-3aoxP]- -3 £d-Bicyolci3. 3] Munane M3/B
(4SR, 5SR)(E§){’B’%(334&4'\Q@"6 phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1] nona
ne, MS:.

.15 3s) (4SR,55R)-4-(6-p-Tolyl-pyridin-3-yloxy)-1-aza-bicyclo[3.3.1]Jnonane, MS (ES™): m/e = 309
(MH")

3t} (4SR,5SR)-4-{6-(3-Fluoro-phenyl)-pyridazin-3-yloxy}-1-aza-bicyclo[3.3.1Jnonane, MS..
(ES’): m/e = 314 (MH")

20
3u) (4SR,58R)-4-[6-(3,5-Difluoro-phenyl)-pyridazin-3-yloxyj-1-aza-bicyclo[3.3.1Jnonane, MS
(ES’): mfe = 332 (MH")

3v) (4SR,5SR)4-(5-Phenyl-[1,3,4}thiadlazol-2-yloxy)-1-aza-bicyclo[3.3.1]nonane, MS (ES"):
25 mle =302 (MH")

3w) (4SR,5S8R)-5-[6-(1-Aza-bicyclo[3.3.1]non-4-yloxy)-pyridazin-3-yl]-quinoline, MS (ES"):
m/e = 347 (MH")

30  3x) (4SR,55R)-4-[6-(3,5-Dimethyl-phenyt)-pyridazin-3-yloxy]-1-aza-bicyclo[3.3.1]nonane, MS
(ES’): m/e = 324 (MH")

32) (4SR,5$R)—4-(64Phenyl-pyridazin-3-yloxy)-1-aza-bicyclo[3.3.1]nonane, MS (ES*): mle =
296 (MH")



(ES'): W = 314 (M{) 20 3u)

(4SR, 5SR)-4-[6-(3,5-Di fl uoro-phenyl)-pyridazi n-3-yl oxy] -1-aza-bi cycl o[ 3. 3. 1]
nonane, Ms (ES'): me = 332 (Md) 3v)

(4SR, 5SR) - 4- (5- Phenyl -[ 1, 3, 4] t hi adi azol - 2-yl oxy) - 1- aza- bi cycl o[ 3. 3. 1] nonane,
M5 (ES'): 25 mle = 302 (MH) 3w

(4SR, 5SR) - 5-[ 6- (1- Aza- bi cycl o[ 3. 3. 1] no?t4-yl oxy) -pyri dazi n-3-yl ] - qui nol i ne,
M5 (ES'): me = 347 (Md) 30 3x)

(4SR, SSR) 4-16-(3,5-Di rret hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1)
nonane, (ES"): W 324 (MH) 3z)

(4SR 5851}3-@15 QQ@QE&?—K}@% 4 ?ilﬁ:zo{rggalfenw)-pyxaazm 33 6% ?' Ca&glb?éycloé 31 l]rr]lgr?a%geMS

(4SR 5SRIES):[mYe £3332«(BIH") uor o- phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1]
nonane, Ms (ES'): me = 332 (Md) 5 3ab)

(4SR, 5SR)-4-[6-(3-Tri fl uoromet hoxy- phenyl } pyri dazi n- 3-yl oxy] - 1- aza-

bi cycbhol 3al3).(APRSBRK4-[6-(BT (ifESromettigxy=phesyg)-pyvidazin-3eadgxy]-1-aza-

fa,AfSI\R/BS(SE IC?CIélg@g}nﬁ%giq%%? %a%dwﬁwff-yl oxy) - pyridazin-3-yl]-benzonitril
(4SR, 5SR) -4-[6-(4-Trifl uoromet hoxy- phenyl) - pyri dazi n- 3-yl oxy] - 1- aza-

bi cydo[ 3 ' T i

(15k s {BSREP BRI S et Pl AR i S 6k

bi cycl o 3Ve=BRhéMbne, M5 (ES'): me = 328 (M) . 3af)

(4SR48SR) - 4-[6- (2, 4-Di fl uor o- phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1]
nonane, [e-= 332 (MH) 20 3a

(4SR, 5SRﬁaql(élﬁR(Q@Rwéttw-Tﬂ@f?z@wh%oqhesﬂgzpw?m@adml -3ag@-oxy] - 1- aza-

bi cycl of icjeidiBraonedine, Xis (E))rvers sBoMply - 4 (M)

3ae) (4SR,5SR)-4-[6-(3-Fluoro-4-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-
15  bicyclo[3.3.1]Jnonane, MS (ES'): m/e = 328 (MH")

3af) (4SR,5SR)4-[6-(2,4-Difluoro-phenyl)-pyridazin-3-yloxyl-1-aza-bicyclo[3.3. 1]nonane MS
- (ES"): mle'= 332 (MH") :

20  3ag) (4SR,58R)4-[6-(2-Methyl-benzothiazol-5-yl)-pyridazin-3-yloxy]-1-aza-
bicyclo[3.3.1)nonane, MS (ES"): m/e = 367.4 (MH")

3ah) (4SR,5SR)4-[6-(1-Aza-bicyclo[3.3.1]non-4-yloxy)-pyridazin-3-yl)-benzonitrile, MS (ES*):
m/e = 321 (MH") '

25
3ai) (4SR,55R)-4-[6-(4-Fluoro-3-methyl-phenyl)-pyridazin-3-yloxy]-1-aza-
bicyclof3.3.1Jnonane, MS (ES'): m/e = 328 (MH") |

3aj) (4SR,5SR)-4-[6-(4-Ethyl-phenyl)-pyridazin-3-yloxy]-1-aza-bicyclo[3.3. 1]nonane, MS
30 (ES’): mfe =324 (MH")

3ak) (4SR,5SR)-4-[6-(3- Trifluoromethyl-phenyl}-pyridazin-3-yloxy]-1-aza-
bicyclo[3.3.1]nonane, MS (ES"): m/e = 364 (MH")



3ah)

(4SR, 5SR) - 4-[ 6- (1- Aza- bi cycl o[ 3. 3. 1] non- 4-yl oxy) - pyri dazi n-3-yl ] -benzonitril
e, M5 (ES'): me = 321 (W) 25 3ai)

(4SR, 5SR) - 4- [ 6- (4- Fl uor o- 3- net hyl - phenyl ) - pyri dazi n- 3-yl oxy] - 1- aza-

bi cycl o[ 3. 3. 1] nonane, M5 (ES'): me = 328 (M) 3aj)

(4SR, 5SR) - 4- [ 6- (4- Et hyl - phenyl ) - pyri da2% n- 3- yl oxy] - 1- aza- bi cycl o[ 3. 3. 1] nonan
e, M5 30 (ES'): me = 324 (MH) 3ak)

(4SR, 5SR)-4-[6-(3-Trifl uoronet hyl - phenyl } pyri dazi n- 3-yl oxy] - 1- aza-

bi cycl o 3aip(4EHR)SSRYE[6- MSrr(fE&o}neth;i pheny3priddvin-3-yiodh-1-axal)

éf‘fﬁ??&c&d&@ﬁoﬁ o 8 (@87 meis BERHEL F0 ) om0 O

(4SR, 5SR) - 4 [6-(3,5-Bis-trifluoronethyl-phenyl)-pyridazin-3-yl oxy]-1-aza- 5

bi cycl o = 432 . 3an

(4S>Ié SS[R 'Z" fé&%ﬁ]ﬁaﬁggﬁgﬁoﬁtﬂwh ll)(pdﬂg -'g'y%’?‘gkkﬁz-al- aza-bicycl o[ 3.3
. 1] noBanéicycléB.3( fBnane WIS 1ES ) tm/i < 432 (MHLD 3ao)

(4SR, 5SR) - 4-[5- (1H I ndol -5-yl ) -pyridi n-2-yl oxy] - 1- aza- bi cycl o[ 3. 3. 1] nonane,
M5 (ES'): mle = 334.4 (W) 3ap)

( 4SR, 5SR)3an) (H8R (GSRI4LG (2 Mephy-thisphaokd ) Dyridgzinp§-yilosyl 7i-azadbigyictng3: 3.1 honars,

bi cycl of a} ). W = 363.4 (MWH) 15
3aq) ( 4ok MG " S’éﬁ%@[‘"ﬂig] di oxol - 5-yl - pyri ni di n- 2yl oxy) - 1- aza- bi cycl of 3.
3. 1] nonane 3ar)

(4SR, 55Rha67(§1§R%%%-Q[[$a(§ﬂi K Blyn PyddinBWidk. NaZs Hibyiofd. 3 4 rtAgad MY ). 3. 3. 11 no

nane
(4SR, 5SRye =(3§484Mb) 1, 3] di oxol - 5-yI - pyri di n- 3- yl oxy) - 1- aza- bi cycl o[ 3. 3. 1] no
nane 3at)

4SR, 5SR - Fl uoro-4-neth rimdin | ox 1-aza
f). cycl of ??ag) ([f 4rl6-(2.3- Qgglgshyly1 H-mdol-giylg pypr)n)élazm-&yloxy] 1-¥.«zza- y1-

(4SR, 53R)b1c9c|6[’é<3(1’<jn&4aHQFMS‘&E9§hmé| geRnwiry pyri di n- 2-yl oxy] - 1- aza- bi cycl o[ 3. 3

. 1] nonane
3av) ('1§SR 5SR) - 4- [ 6- ( 2- Fl uor o- 4- net hyl - phenyl ) - pyri di n- 3-yl oxy] - 1- aza- bi cycl o

[3.3.1] n@@éﬂﬂSR%’S@) 4-(5-Benzo[1,3]dioxol-5-yl-pyrimidin-2-yloxy)-1-aza-bicyclo[3.3.1]nonane
(4SR, SSR) -(5-p-Tol yl -pyri mdin-2-yl oxy)-1-aza-bicycl o[ 3. 3. 1f nonane
3ar) (4SR,55R)-4-(5-Benzo[1,3]dioxol-5-yl-pyridin-2-yloxy)-1-aza-bicyclo{3.3.1]nonane

20  3as) (4SR,55R)-4-(6-Benzo[1,3]dioxol-5-yi-pyridin-3-yloxy)-1-aza-bicyclo[3.3.1Jnonane

3at) (4SR,5SR)-4-[5-(2-Fluoro-4-methyl-phenyl)-pyrimidin-2-yloxy}-1-aza-
bicyclo[3.3.1]nonane

25  3au) (4SR,5SR}-4-[5-(2-Fluoro-4-methyl-phenyl)-pyridin-2-yloxy]-1-aza-bicyclo[3.3.1]nonane
3av) (4SR,55R)-4-[6-(2-Fluoro-4-methyl-phenyl}-pyridin-3-yloxy]-1-aza-bicyclo[3.3. 1]nonane
3aw) (4SR,5SR)-4-(5-p-Tolyl-pyrimidin-2-yloxy)-1-aza-bicyclo[3.3.1)nonane

30

3ay) (4SR,5SR)-4-(5-p-Tolyl-pyridin-2-yloxy)-1-aza-bicyclof3.3.1]Jnonane

3az) (4SR,5SR)-4-[5-(5-Methyl-thiophen-2-yl}-pyrimidin-2-yloxy]-1-aza-bicyclo[3.3.1]nonane



30 3ay) (4SR,5SR)-4-(5-p-Tolyl-pyridin-2-yl oxy)-1-aza-bicycl o[ 3. 3. 1] nonane
3az)
(4SR, 5SR) - 4-[ 5- (5- Met hyl -t hi ophen-2-yl)-pyrim di n-2-yl oxy] - 1-aza- bi cycl o[ 3. 3
. 1] nonane -26- 3ba)
(4SR 5SR) - 4- [ 5- (5- Met hyl - t hi ophen-2-yl ) -pyridi n-2-yl oxy] -1-aza-bicyclo[3.3.1
] nonane 3bb) -26-
(4SR, 5SR) - 4-[ 6-.( 5- Met hyl -t hi ophen-2-yl)-pyridin-3-yl oxy]-1-aza-bicyclo[3.3.1
] nonane 5 3bc) (4SR, 5SR) -
(1-Aza-b R freity-thidphen2 ORI b1 P-a¥h-bicidd ES'): ne
= 308 (Mgsmq%gr?% ?a.hﬂgjo%.oft yCap{pSI es%%)ﬁygooo )g<b gg? gtl n [g?p‘ls]ﬁ?E‘g each
conprising as active ingredient 0.05 g of one of the com pounds of fornula
| ment i ongsh (4SREER)-RLE4S Mt iyl-RicHRBh-254)- (¥ i€in 3 ARG]- £ Az bick QbBBMInonak@MPOSi ti on
Active ingredient 250 g 15 Lauroglycol 2 litres Preparation Process: The
pul verized active ingredient is suspended in Lauroglykol (r) (propy- |ene
gl ycokl agbat(@sR GeRY-4i Paabicycld[3. 3. Habmd-y(6pstblyl-fyriainceyl)-amhegMSYES )t Vel Wet
pul veri zer,_to lgsoduce a particle size of about 1 to 3 pm 0.419 g portions
of the mxd%r™%le then introdu- 20 ced into soft gel atin capsules using a
capsule-filling machine. -27- Cains 1. A conpound of forrmula I ()S.J~ANYR
N 5 wherein Arg ntsIO or N(R); Y represents a group of fornula N or S
10 Mereigmnﬁgma * attached to the A group and the right bond is
attached to

10 5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com-

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

Composition
Active ingredient 250¢g

15  Lauroglycot 2 litres

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

‘lene glycollaurate, Gattefossé S.A., Saint Priest,’?ran‘ce-) and-ground in a wet pulverizer {o

produce a particle size of about 1 to 3 pm. 0.419 g portions of the mixture are then introdu-
20 ced into soft gelatin capsules using a capsule-filling machine.



the R group; R represents a substituted or unsubstituted C5-C/ oaryl,
substituted or unsubstituted hetero-C5-Cloaryl, a group N(R)(R4), or a
group N(RZ) (CHR3R4); Rl representa hydrogen, Cl-C4alkyl, or CF3; 15 R2
represents hydrogen, Cl-C4al kyl, or CF3; R3 represents hydrogen,

Cl-C4al kyl, or CF3; R4 represents a substituted or unsubstituted C d oaryl
or a substituted or unsubstituted C5-@oheteroaryl; in free base or acid
addition salt form 20 2. A compound of formula | according to claim!|l
wherein A represents oxygen 3. A conpound of fornmula | according to claiml
wherein Ygjghmsesents one of the follow ng groups cu- --</ -a\ - -- 3- N,
25 -28- 47 A process for the preparation of a conmpound of formula | as
defined in claiml1, or a salt thereof, which conprises the step of reacting
a conpoung of Af +Yq1R (11) 5 wherein Y and R are as defined in
claiml aﬂ'd icgﬁ.'gu{"gdaéﬂif%@fxéup with a conmpound of forrmula Il 0 OH (111)
N and recoveri sq obtained conpound of fornula I in free base or acid
addition salt —~R conmpound of any one of clains 1 to 3 in free
base or pharngceutilcal ly acceptable () =

5 wherein
A represents O or N(R");
Y represents a group of formula

~ 0 - -
<}"_\> </_"{>_ Iy

10 wherein the left bond is attached to the A group and the right bond is attached to
the R group;
R  represents a substituted or unsubstituted C.-Coaryl, substituted or unsubstituted
hetero-Cs-Cqoaryl, a group N(R")(RY), or a group N(R?)(CHR’RY;
R' representa hydrogen, C,-C,alkyl, or CF3;
15 R® represents hydragen, Cy-Cqalkyl, or CF;;
R® represents hydrogen, Ci-Caalkyl, or CFy;
R* represents a substituted or unsubstituted Cs-Cyoaryl or a substituted or
unsubstituted Cs-Ccheteroaryl;
in free base or acid addition salt form.
20
2. A compound of formula | according to claim 1 wherein A represents oxygen

3. A compound of formula | according to claim 1 wherein Y represents one of the
following groups



acid addition salt form for use as a pharmaceutical. 15 6. A pharnaceuti cal
conposition conprising a conpound of any one of clains 1 to 3 in free base
or pharmaceutically acceptable acid addition salt form in association with
a pharmaceutical carrier or diluent. 7. The use of a compound of any one of
claims 1 to 3 in free base or pharnmaceutically 20 acceptable acid addition
salt form for the manufacture of a nedi-canent for the prevention and
treatnment, of psychotic and neurodegenerative disorders. 8. A product
obt ai ned according to the process of claim2 characterized in that (-)- 1-

Aza- bi cycq of 3 grolédi¥aPitebréParation ot & tofpobhdbf foftuldR b8 kfited id elaim 1, or a

salt thereof, which comprises the step of reacting a compound of formula 1l

Z-Y-R ()
5
wherein Y and R are as defined in claim 1 and Z is a leaving group with a compound of
formula tHl
OH
(o
N

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

10 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.

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

7. Theuseofa compound of any one of claims 1 to 3 in free base or pharmaceutically
20 acceptable acid addition salt form, for the manufacture of a medicament for the
prevention and treatment of psychotic and neurodegenerative disorders.

8. A product obtained according to the process of claim 2 characterized in that (-)- 1-
Aza-bicyclo[3.3.1]nonan-4-ol is used as starting material.
25



