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substituents for _alk The term"al k as .u erein, is defined as

i ncl udi ng datMHadeg Lt OMHBQEP%PUF%}HFG%%W%W?% s's having straight,
brancheg or cyclic noieties or conbinations thereof and containing 1-20
carbon atons, preferably 1-6 garbon atons for non-cyclig®al kyl and 3-8

carbon atoms for cycloal kyl (i these two preferred caygs, CONFI RMATI ON
COPY WO 03/ 033495 PCT/ EPO2/Z064 2 unl ess otherw s ecyfied, "lower
al kyl ") and i ncl noi eti es optio [ ed by 1 to 5
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wherein
Rl is hydrogen, halogen, alkyl, cyano, hydroxy or an oxy derivativei
20 R? is alkyl, alkenyl, alkynyl, aryl, heterocycle or aralkyl;
R3 is alkynyl, aryl, heterocycle or aralkyl;
R% is hydroxy, halogen or an oxy derivative; and
RO is oxygen, alkyl or aralkyl, with the proviso that R2 and R3 groups can be
linked together forming a cycle.

25 In the definitions set forth below, unless otherwise stated, R® and R7 are the
same or different and each is independently amido, alkyl, alkenyl, alkynyl, ester,
ether, aryl, aralkyl, heterocycle or an oxy derivative, thio derivative, acyl derivative,
amino derivative, sulfonyl derivative, or sulfinyl derivative, each optionally substituted
with any suitable group, including, but not limited to, one or more moieties selected

30 from lower alkyl or other groups as described below as substituents for alkyl.

The term “alkyl”, as used herein, is defined as including saturated,
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or
combinations thereof and containing 1-20 carbon atoms, preferably 1-6 carbon atoms

for non-cyclic alkyl and 3-8 carbon atoms for cycloalkyl (in these two preferred cases,
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hal ogen, hydroxy, thiol, amno, nitro, cyano, thiocyanato, acyl derivative,
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thiol, amno, nitfg, tefM 2R entt¥ béﬁéé%e?&hy s1deﬁﬁé’d asai'?lgludli}?gtﬁfé? che. PI@IH:Ch as
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phenyl and Hap Q1= ALvAR h%?oCiP ﬂugg)t lcglraﬂ; bprskRstituted by 1 to 5 substituents

i ndependent |y sel ected from hal ogen
The term * alkynyl as used herein, is defined as including straight and cyclic,

branched and unbranched, unsaturated hydrocarbon radical containing at least one
carbon-carbon triple bond, for example ethynyl, 2-propynyl (= propargyl), and the like
and being optionally substituted by at least one substituent selected from the group

30  consisting of halogen, hydroxy, thiol, amino, nitro, cyano, trimethylsilyl, aryl and
heterocycle, such as haloethynyl.

When present as bridging groups, alkyl, alkenyl and alkynyl represent
straight or branched chains, C1-12-, preferably C1-4-alkylene or C2-12-, preferably
C2-4-alkenylene or -alkynylene moieties respectively.

35 Groups where branched derivatives are conventionally qualified by prefixes
such as “n”, “sec”, “iso” and the like (e.g. “n-propyl”, “sec-butyl”) are in the n-form

unless otherwise stated.



5 hydroxy, thiol, amno, nitro, cyano, acyl derivative, sulfonyl, sulfinyl,
al kyl am no, carboxy, ester, ether, am do, azido, sulfonic acid,

sul f onam we,03aBieys sul f onyl , al kyl sul finyl, al kylthio, oxyestEP02/1@iyani do,
aryl, Cl-6-al koxy, C6-10-aryloxy, Cl-6- alkyl, Cl1-C6 al kenyl, Cl-C6

al kynyl, Cl-6-haloalkyl, with the provisp that 2 or nore substituents may
forma ring attached to the aryl noi ety.3Preferred aryl groups are 10
phenyl and napht hyl each optionally substituted by 1 to 5 substituents
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| | kyl .
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-S- R6C The term “nitro”, as used herein, represents a group of the formula -NOg
The term “nitrooxy”, as used herein, represents a group of the formula
-ONOg.
25 The term “amino”, as used herein, represents a group of the formula -NHg.
The term “azido”, as used herein, represents a group of the formula -N3
The term “carboxy”, as used herein, represents a group of the formula -
COOH.
The term “sulfonic acid”, as used herein, represents a group of the formula -
30 SOgH.
The term “sulfonamide”, as used herein, represents a group of the formula
-SO9NHj.
The term “ester” as used herein is defined as including a group of formula -
COO-R62 wherein R62 is such as defined for R® above except oxy derivative, thio
35  derivative or amino derivative.
The term “oxy derivative”, as used herein is defined as including -O-R6b
groups wherein R6D is such as defined for R® above except for “oxy derivative”. Non-

limiting examples are alkoxy, alkenyloxy, alkynyloxy, acyloxy, esteroxy, amidooxy,



groups wherein R6c is such as defined for R6 above except for "thio
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The term “ether” is deﬁned as including a group selected from C1-50- straight

or branched alkyl, or C2-50- straight or branched alkenyl or alkynyl groups or a
combination of the same, interrupted by one or more oxygen atoms.

The term “amido” is defined as including a group of formula -CONHg or -

30 CONHR®M or -CONRSMR7N wherein R6D and R71 are such as defined above for RS
and R7, respectively.

The term “heterocycle”, as used herein is defined as including an aromatic or
non aromatic cyclic alkyl, alkenyl, or alkynyl moiety as defined above, having at least
one O, S and/or N atom interrupting the carbocyclic ring structure and optionally, one

35  of the carbon of the carbocyclic ring structure may be replaced by a carbonyl. Non-
limiting examples of aromatic heterocycles are pyridyl, furyl, pyrrolyl, thienyl,
isothiazolyl, imidazolyl, benzimidazolyl, tetrazolyl, quinazolinyl, quinolizinyl,

naphthyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinolyl, isoquinolyl,



i m dazol opyridinyl, pyrrolopyrimdinyl, and pyrazol opyrimdi nyl optionally
substituted by alkyl or as described above for the al kyl groups.
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benzyl . Mor 0 from.2 car bon at ons;
naphtyl; p h%ln #2 D Oug ups ??? ﬂ‘{b 8% agﬁ’/‘\ﬁe(‘f?\rn@ﬁ aﬁ%’? gboé‘ﬂ?s jéﬂ? tﬁT“R ylileterﬁﬁyde

hal oge L5 ubalsd tnsrltehts ézlldyyllq teibyotix ynd detravpclibe spivagrioups in whichaxy of tie aster ,

aryl oxy; an ; Y, hal o or a
nitro; or b%ﬁ%cg&gﬁ\ﬁ 5 ﬁ%f& ﬁg ¢ rou%gqrzérégre#?%ﬁycfte{%%gtfﬁ?a alggry% ﬁmtg t hey
form a cycl @cyderlizane ripg aaozvelogmemfenag) pyappeeryhorpcyelpshet@aeyciic ting ot yhere

preferred asendabbyiibepze [:1@0 GY & r o- SH di benzo-
[a, d] cy i oc 34% Qggﬁh%g)zél}n 138}%’31 ﬂ@%éépefﬁggggl y R4 is

hydr oxy, ﬁl’if?‘gleghﬁg‘gy 6‘1?%50 @i Plheﬁﬁfpyﬂ - FRPUYRP(2- plheplegyk §t | nost

preferdsy inz;aﬁtowly(S 4. lllmm‘aﬁyl met hoxy, ethoxy , benzyl oxy or (3-

e Seney ) oeae RL L Y Bhglt OIS bl SR R

t hese pref eWh@@lbe%mmdalgﬂcgnplsp ameacyedqryetied ¢xyerpalkf1@romsuﬂalt1eited it an

conmpounds  aggar dRPptderhBi§ HINY %9&110%911,6}{@1‘,%%91",] %o?ky&r%%&h&xy, -
OC(=0)CHg or -OCH9COOCHg.

25 Preferably R? is an alkyl, alkenyl, aryl, heterocycle or aralkyl. More preferably
R? is an alkyl, eycloalkyl, alkenyl or cycloalkenyl comprising from 3 to 15 carbon
atoms; phenyl optionally substitued by an halogen, an alkyl or a halogen-substituted
alkyl such as trifluoromethyl; heterocycle optionally substitued by an halogen; or
benzyl.

30 Preferably R3 is alkynyl, aryl, heterocycle or benzyl. More preferably R3is
alkynyl comprising from 2 to 5 carbon atoms; naphtyl; phenyl; phenyl substituted
with an halogen, an alkyl, an halogen-substituted alkyl, alkoxy, amino derivative,
carboxy, an ester, aryloxy; an heterocycle; an heterocycle substitued with an halogen
or a nitro; or benzyl.

35 When R? and R3 groups are linked together so that they form a cycle, R% and
RS are preferably phenyl groups. Particularly preferred are 5H-dibenzo-
[a,d]cycloheptenyl and 10,1 1-dihydro-5H-dibenzo-[a,d]cycloheptenyl.



or I'l, wherein 10 R is hydrogen, fluor, nethyl, cyano, hydroxy, -OCH3 or
-OCH2000CH3; R2 is al kyl, alkenyl, aryl, heterocycle or benzyl; R3 is

al kynyl , woyB/0331et erocycl e or benzyl; R4 is hydroxy, fl uorQI/EPQEHSI4
-OCH2CH3 or -(Qbenzyl; and R5 is oxygen, nethyl or benzyl. 15 Particularly
preferably Rl is hydroxy, cyano or fluor. Particularly preferably R2 is
n-butyl, n-pentyl, iso-pentyl, neopentyl ,6 cycl opentyl, cycl opentyl net hyl,
1- buten-3-yl, cycl ohexyl, cycl oheptyl, cyclooctyl, cycloheptenyl,

cycl obutyl, phenyPrefdvabiy %, is hy@yy,Matbgay lor -G-RPPrwitkréin IREP4s piy nikgi syl ,  3-

f | uor opheny f r - chl.or oph I -t hienyl . 2-thienyl,

5-chl or o- 2- %ﬁ]aﬂlé'%yr#g&fggi]&%}a%d%?& ?uiiobfngggof%’(%‘%yl’%é@{@@oé Réz yl,

1, 4- di t hi epasttelsanzylidgyonor phol i no-4-yl, 1-bicyclo(3.2.1)oct-3-yl or

8-t hi abi cycl o(3. 2 3 - 1G] r ' |,
phenyl, 5-pyri nj dfﬁ‘f}?ﬁlﬁgﬁ% " ’,‘ygz?ﬁ%rlre 1ﬁd§|agﬁié§gyﬁo§€4§r;e %%%?%éh‘% rsét%n&

4-chl oro'?)he ?}PZ}’IG-H uor ophenyl, 3-nethyl phenyl, cycloheptyl, 2-pyridinyl,
3-pyridinyl, 2-fl umbidatysiofiony br mbrd dfURERpIeBYEd déxﬂﬂdundg%roa ayridinyl,
2, 3-di hydr oésllél-.iaﬂden-S-égP, 2-thienyl or 3-thienyl. Particularly preferably
R4 is fluor S RSP ORHCT™ar ticulariy preferably RS is - CH3. Conbinations of
one or nore of thEséerprdefoarpoadds atpeoding tgtheupsniive arespesdiualds wf forafierir ed.
30 The conmpgupds, Qb fornula | or Il have at |east one stereogenic center in
their structure, |.e. the carbon atom of the quinuclidine cycle to which
R4 is atached. Tﬁ;l ds hydregasn funr. enatleyit evenpelyydoexypr@SEnor t@CHFOOEHg: S

configuration, sard;fRa@pdafReRAl At MtdrScyclddfDehsd1.CON r espondance with the
rul es described in,Pure Appl. Chém, 45 %1976) 1- 30. 35 In all the above

ment i oned scopes FR&S E&PEnat SstresyRsicE ReR@Li s attached is preferably in
the "R' confi gur arfasihyddepe fidiofly -O0HEN®AHYCH Lo0foBdagyIsahst i tuents R, R2
and R3, the carb0ﬂ5qt8m to ich t?j%ge substituents are attached can al so
be a stereogenic Cent 8P EPHPS 'P$1653495 PCT/ EP02/ 10644 7 st er eogeni ¢

center hMay be pr eBariculanlygprifemblyaR Siscioritéxyuramioon flubr.ef er abl y thi s second

IS et ebalhl ey A9 BGRCL R IE JNEThg) 20 1 e
fornms of the&ydnepblrryslopentyretiylalbutan-3-y1 syclohexyl cradohepe eeytlosetyi ncl udi ng
al | possi bl gydinebtengs cpéloSkiSr, SRESARIS, 5-%wi;nktﬁﬁﬁpé%yﬁ8{nkjﬁi4§pﬁfamgfats1ds of
formula I or Il which contain al Kenyl ~ groups nmay exist as (zusamen) or
E (ent gegenfUPoBREP. 4’f1H°ré’85?Pyi1’n‘%’FI%}H’EP@Pel?ﬂeg‘ﬂiiﬁ%érﬁ‘fdﬁﬁwln%‘%]&&zﬁ%iﬁﬂyl’
m Xt ur e2@nd 1seipaiaatye, 1-bityvb@ual)hesosen2-yIW thiitegpacd-yl ehibRerghoseatyl,
invention r ‘?fb%y%{?)?§2t 1?oc§-39yq%pgﬂﬂ%b%&d%&g).%%gtqiyl, .
Particularly preferably R3 is ethynyl, phenyl, 5-pyrimidinyl, benzyl, 4-
methylphenyl, 4-fluorophenyl, 4-chlorophenyl, 3-fluorophenyl, 3-methylphenyl,
cycloheptyl, 2-pyridinyl, 3-pyridinyl, 2-fluoro-3-pyridinyl, 6-fluoro-3-pyridinyl, 3-
25  pyridinyl, 2,3-dihydro-1H-inden-5-yl, 2-thienyl or 3-thienyl.
Particularly preferably R% is fluoro or -OCHs.
Particularly preferably RS is -CHg.
Combinations of one or more of these preferred compound groups are
especially preferred.

30 The compounds of formula I or Il have at least one stereogenic center in their
structure, i.e. the carbon atom of the quinuclidine cycle to which R% is attached. This
stereogenic center may be present in a R or a S configuration, said R and S notation is
used in correspondance with the rules described in Pure Appl. Chem., 45 (1976) 11-

30.

35 In all the above mentioned scopes the carbon atom to which R? is attached is
preferably in the “R” configuration.

Depending on the nature of the substituents Rl, RZ and R3, the carbon atom

to which these substituents are attached can also be a stereogenic center. This



10 is intended to enconpass that conpound in each of its possible isoneric
forms and m xtures thereof unless the particular isoneric formis referred
t o speci fwoaBlogz49dvbst preferred conpounds are: 3-(3-net hoPZI/EP02/10644

| -azabi cycl o[ 2. 2. 2] oct - 3-yl)-1, 1-di phenyl - 2 pr opyn- |l-ol; 3-[(3R

-3-nmet hoxy- | -azabicycl o[ 2. 2. 2] oct - 3-y|]{ 1-di phenyl - 2-propyn- | -ol; 15
4- (3-nmet hoxy- | -azabicyclo[2.2.2]oct-3-yl)- 2 2-di phenyl - 3-butynenitrile;
3-[(3R) - 3-net hoxy- | -azabicycl o[ 2. 2. 2] oct - 3- yI ]-1-(3-met hyl phenyl ) - 1-

phenyl pr op-ster¢bgehidOdenter may be present in a R or a S configuration. Preferably this second
éhéﬁyrl golrog(;S ﬁé/ernicdcen €I:r)litp {h(esg) Conﬁrégrarhoxy 1-azabicyclo[2.2.2]oct-3-yl]-1
1- (2, 3- di hydr o- Ik indgriiob-aldo) reBrids 18 RIl-Berpeit droxyc forras ahite g ergiRiomeit god- 3- yi

- 1-ph | Ohikt er
]oct 3on|e)n ysdlgﬁg‘re%mle‘]‘%e ”nsjﬁg% ‘Irﬁﬂ?’%%{ a?nﬁaﬁgltoﬁg%/- |-‘§§§%ﬁ‘ el o[ 2. 2. 2]

oct - 3-yl9g - 3(1rp:|hghyg alip[q@ghl? ﬁmg;ugqs of stereoxsomers)

1-cycl OIoenf Y1 - 3- Fer3Rrmdr B NEX Yorhp & &R of YsrhRi21 & R 1@edr émydih afiepiienyl - 2- 25

propyn-1|-o

1- cycl ooct yErouPs PEREXSE Abf IRIesmimes) obF PEEsrD. 120315 e %8 11 angshBify | - 2-

pr opyln- h| ililk/%ntzon 1ncludes botlil rmxtuge and separate individual 1s0r|ners |
1- cycl ohexy azabi ¢ y r,Qpyn-

“ol: 30 (1 R- 1‘%/ *%E egyheg q th§ pfe(-sg g’ m§e q[nhrege]renc]e tg‘ a co)np%ur%.' glné(clmlgoutﬁ Q

-az ab| cyx| ofsan2n2¢dit er@omlp}assﬁl_ﬂiphgmy}b@@d 1preggiyg£1ts| posgible isomeric forms and

E 1?3 5 éyﬁYCl ﬁllﬂﬁfi%ls “tRedebRhesd tHE LRI 187N H¥iTh & refetredl 18 Ghackiosy.- 1- phenyl -

- cycl ohexyl - 3- ( 3MORUBRCBITE£PBPPEYE FE2. 2. 2] oct - 3-yI ) - 1- phenyl prop- 2-yn- |

-ol; 35 (3R) - 3- §336MGhOeXHhabdytlol403. 0r0dt- B9y dipHRAGIPY-BYIpyn 3~aEt hoxy- 1-

b lo[2.2.2 {
izgylcfgﬁeggll 3- [1(31%)3%@3@?%8%1?1%1%% 193, 21205 31} - deieheny 7 PIoRya- Rl enyl ) - 2
zL pr Oloyﬂs |t I- 0|3 [ Wﬁﬁdtﬂ@&4ﬁ52m58022ﬂﬁ684'1 )-B2-diphenyl-3- butynemtrlleh L
cycl ohe net hox en -
pro%yn 1- gl d (1R) gi ST o?‘utth %?(aé]?‘%%“%ﬁ %)éﬁre 3(233)16 %% ﬁ%%léé%gljiof)z 2y2]
oct-3-yl]- 1pbtr®rh19r|0922r-yrpllarhyn- l-ol; 5
(18) - 1- cycl ohept yh: 343K - R)ETE%B-@Sp(s )ﬁﬁﬁﬁi&%ﬁl%&c%elgﬂz%im& 3{111- pheny! -

2- propyn- | -ol; (3R)-3- cycl ohept yl hydr oxy- 3- phenyl -

| - propynyl ] PQefﬁiétQhHWYfl thyI -azoni abicyclo [2.2.2] octane iodide;
1-cycl obgptyl - 3- [i- (fz%%)my&«)nm m@m 5-11)-3q@Rp3exEthOxy-1 2w dbidiclE 223k y1-1-
(3- pyridinyl ) ﬂe%Sfl 3 pr(g) p%/n | -ol;

1-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-3-phenyl-1-heptyn-3-ol;
1-[(3R)-3-methoxy- 1-azabicyclo[2.2.2]oct-3-yl]-3-phenyl-1-heptyn-3-ol;
1-cyclopentyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1-phenyl-2-
25  propyn-1l-ol;
1-cyclooctyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-
propyn-1-ol;
1-cyclohexyl-3-(3-methoxy-1-azabicyclo[2.2.2]oct-3-yl)- 1-phenyl-2-propyn-1-
ol; ’
30 (1R)-1-cyclohexyl-3-[(8R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-
propyn-1-ol;
(19)-1-cyclohexyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-
propyn-1-ol;
1-cyclohexyl-3-(3-fluoro-1-azabicyclo[2 .2.2]oct-3-yl)-1-phenylprop-2-yn-1-ol;
35 (3R)-3-(3-cyclohexyl-3-fluoro-3-phenyl-1 -propynyl]—S-methoxy— 1-
azabicyclo[2.2.2]octane;
1-cyclohexyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1- (2 -thienyl)-2
propyn-1-ol;



1-cycloheptyl- | -(2-fluoro-3-pyridinyl)-3-[(3R)-3-nethoxy- | -

azabi cyclo[2.2.2]oct-3-yl]-2-propyn- | -ol; 1-(4-cyclohepten-1

~yl)-3-[ (®R)03833L: hoxy- | -azabicyclo[2.2.2] oct-3-yl]-1- po@PpR/a@44pr opyn-

| -ol; 15 1-cycl obutyl-3-[(3R)-3-nmet hoxy- |

-azabicycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl -2- propyn-1-ol; 3- [(3R)-3-nethoxy- |
-azabicycl o[ 2.2.2] oct-3-yl]-1-phenyl-1- (85- pyrimdinyl)-2- propyn- |-ol; 3-
[ (3R) - 3-met hoxy- | -azabicycl o[ 2.2.2] oct-3-yl]-1-phenyl-1-(4-pyridinyl)-2-

20 propyn-1-ol;  l-cycloheptyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-
1-(4-f1 uorog];b%gél) ok~ (6-fluoro-3-pyridinyl)-3-[(3R)-3-nmethoxy-1-
azabi cycl o] ]oct 3-yl] -2-propyn- | -ol;

1, 1- bi s(4-f 1 uor ophdnyil- QWEh@BWh@t[W-mefaQ&bi@y@hcy[cm[ZZZ]lm{S-ﬂ]—y—lp)aexi’ylﬂr- opyn-
|- ol; 25 1j f@; lluglrophenyl) 1- (2 fI uoro 3 pyrl di nyI) 3-[(3R) - 3- et hoxy- 1-
azabi cycl 0[5 2] oct - 3- %’/P g

- bi s(4-chl or ophen&llg -13eye hﬁﬁ‘i"h F3 m%t%a)m W@%‘E@l‘ﬁz 2RlesEB=y8l- {pherpdgr opyn-
| - ol; 3- pfcpph-1Boret hOXy- |- azab| cycl of 2.

T A .
b (31 HQSEZ'W bR b ol PR o b P B 2. 5
pr opyn- LQ o| propyn-1-ol;

3- (3- met hoxy- 1- azqniyenéﬁbp&jﬁlzz ﬁh%ts gyﬁféh)lyl?‘ ﬁcs?e? Tshfh@dﬂozy yl prop-2-yn-I-ol;
3-[(3R) - 3-met hox -azabi cycl of 2.
-di (2-thi enfh“%b“?%ﬁ[?oﬁ et-g-yl Pqulolsplo33495 PCT/ EP02/ 10644 9

(3R) - 3- [ 3- hydr oxy13¢-cgci@hépted-Niyanaif )SR)lsmamyi laza”mcg@totmmoc{ -3ymethyl - 1 -
azoni abi cycl gL 1—% oct gne iodide; 1-(1-adamantyl) [ (3R) - 3- net hoxy I
-azabi cycl o272 2TBEPYSYYY - 1- phenyl - 2- propyn-1-ol ; 5 1-bicycl o[ 2.2

] hept - 51&n- 2- yl - 34 1(c3rclmbutyﬁ>>8y[{3H -3-mzidlokc Y edzathidyRo[2 palbet-B-yll- )| -phenyl-2-

phenyl - 2- pr?) ‘ﬁ&n oI 4-ethyl - |I-[(3R)-3-nethoxy- | -azabicycl o[ 2.2. 2]
oct-3-yl]-3- I-hex n-3-ol; 1-[(3R)-3-nethoxy-

| - azabi cycl o[ 2. 2. @}lﬁ*(ﬂ ESm?tI]OX%-lpﬂ@éhiyYGl@2ﬁe‘%ﬂ@@rﬁ-&ﬂl—}m@nﬂk1;-(5-Pyrimidiny1)~2—
1(14d|th|g@;§,ﬁﬁoyl) [(3R) 3- et hoxy- | -azabicyclo[222]oct 3-yl]-1

10 phenyl - 2-propyn-|-al ; - 3- net hox | - azabi cycl o] 2. 2. J
oct - 3-yl ] - 1- pheny P8R é%ﬁV&Y d aZpPicyplg AR e Sy L -phepylopyATPyTiding)-2-

20  propyn-1-ol;
1-(4-fluorophenyl)- 1-(6-fluoro-3-pyridinyl)-3-[(3R)-3-methoxy-1-
azabicyclo{2.2.2]oct-3-yl]-2-propyn-1-ol;
1, 1-bis(4-fluorophenyl)-3-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-2-propyn- 1-
ol;
25 1-(4-fluorophenyl)-1-(2-fluoro-3-pyridinyl)-3-[(3R)-3-methoxy- 1-
azabicyclo[2.2.2]oct-3-y1]-2-propyn-1-ol;
1.1-bis(4-chlorophenyl)-3-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-2-propyn- 1-
ol;
3-[(3R}-3-methoxy- 1-azabicyclo[2.2.2]oct-3-y1]- 1, 1-di(3-thienyl)-2-propyn-1-ol;
30 3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1-phenyl-1-(3-pyridinyl)-2-
propyn-1-ol;
(1R)-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-1-(3-pyridinyl)-2-
propyn-1-ol;
1, 1-bis(3-fluorophenyl)-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-2-
35  propyn-l-ol
3-(3-methoxy-1-azabicyclo[2.2.2]oct-3-yl)-1,1-dithien-2-ylprop-2-yn-1-ol;
3-[(8R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1, 1-di(2-thienyl)-2-propyn-1-ol;



1-bicyclo[3.2.1 ] oct-3-yl-3-[(3R)-3-nmethoxy- |-azabicyclo[2.2. 2]

oct-3-yl]-1- phenyl-2-propyn- | -ol; 15
3-[ (3R) - 3wmaBioaddys 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl - 1 PC&/EP02/10644
thiabicyclo[3.2.1 ] oct-3-yl) -2-propyn- | -ol; 1-[(3R)-3-nmethoxy- 1

-azabicycl o[ 2. 2. 2] oct - 3-yl ] - 3- phenyl -1-octyn-3-0l; 1- [(3R) -3-nethoxy- |
-azabicyclo[2.2.2] oct-3-yl]-5, 5-dinet h%l -3-(2-thienyl)-1- hexyn-3-ol; 20
1 -cyclopentyl-4-[(3R) -3-nethoxy- 1 -azabicyclo[2.2.2]oct-3-yl]
-2-(2-thienyl) - 33Rb8H3+hy@rory-3,3tdi{(Siaédyt)r Gpebpyhylpfythgthe3~{-@R)yld- met hoxy- |
-azabi cycl o] 2.. te 3-Vl]l-1-(2- pyridinyl)-2-propyn-1-ol. The

"phar naceut%ztg:rzlalﬁpé}%@%ézp 3%?#@0&?%5 according to the invention include 25
t her apeuti cal | y actli-sdamardyl-BdidR-3basdogni-aaahicychuil.2. AestPsylinhipbenyiize
conpounds ofropfRimgela | or Il are able to form The acid addition salt form
of a conpound of formula | or Il that occurs in its free formas a base
can be &bt ai ned byPicydalRithlhepiedFreeylpnSenaiery-Arizaiprdp? Ralect3cilldl- such as
an i nor ganigheagi-glprégh-e¥anpl e, a hydrohalic such as hydrochloric or 30

hydr obrom c, sulfurjc itric, phosphoric and the |Like, or an organic acid,
such as, for exanJff)tihg%'1Q@g'ﬁé?etﬁ?’ﬁ'f8%%%&’&2,'2ﬁ?oﬁﬁﬁfyglr%PgF%Yg‘tlf%e,"g’b‘ff vi c,
mal oni ¢, succi ni cl-[(BR)-Binethoxytirazabicycloil. 2.2]oct-3qyt] & plognyt 6itepten- 1-yn-3-ol;

met hanesul f oni c, g£thal i G, o henzer oni.¢..N- 2 sul.f.oni c,
cyclam c, salicyl ﬁlggﬁg}rﬁ%s@aﬁ’u %3@%,%@%%%6%&13% l(g'ﬁle(ﬁ%)lﬁ%g)@?‘sl‘wg 1corrpounds
of forrd a phegyl-2preymt &ichi ng aci dic protons may be converted 35 into
their therapeuti calby)-8GtdiNGey- NAEQEIR PAREL-39H1 L pidhy alibihian®one. 0.
metal or amine salts, by tréatnment "with appropriate organic "and i norganic
bases. ApprioiPEetYb43EoRar{-%or ns i ncl ude, for exanple, anmoniumsalts,
al kali and earth Bbkgtibme. MetiEd-yi-3A3RE 3-BetBoxy- 1 hbdvidiclopndiowa-3patassi um
magnesi um cal Cf' %m sal t]z and the |ike, salts WO 03/033495 PCT/ EP02/ 10644
10 with or galie RS '.08. N- net hyl - D- gl ucami ne, hydrabanine salts, and
salts visth am no3-{8RHES-nsibbryak pzdhiey clianploet-33tigi-phargl-1H$si ne and t he

| i ke. Convepsgl | L fos5] n he converted into the free forns by
treatment Wt é&gﬁﬁé%ﬁf%g%i@%gg?g'gnlo& acid. 5 Conpounds of the fornula |
or Il and their shlEX-garetheotrarapicyclih? gfock3 98t abenyl-lwiebeh3k i ncl uded
within the scope pﬁ(shhg-rﬂétﬁ&@m-aﬁb\@ato?mg]o§u§@u_ss25mh_@eﬁy1-@@-ﬁq&yﬁ)0f-
exanpl e hydrates, alcoholates and the [ike. Theé invention also includes
wthinits E‘?f%'@"%liodrug forms of the conpounds of forrmula I or II, and
its varimus sub- scepaspenid-4sUbR)II3-Hepsoxy-N0azhBRytierm.Jpetasiyna- (2 agietigipd- her ei n
i ncl udes co ou_r&c_i 1forms which are rapidly transfornmed in vivo to the
parent conp W% or di ng to the invention, for exanple, by hydrolysis in
bl ood. Prodrugs at-€5-cbhlopsritienplear{3RYySgmehpsy-Mazathicyid2.a@doct-Bedl- bi2-
girg'ltjggnsf or%dhgﬁ)_g_rpir%ynt_goﬁxhi biting their pharmacol ogi cal action. Such

The “pharmaceutically acceptable salts” according to the invention include
25  therapeutically active, non-toxic base and acid salt forms which the compounds of
formula I or II are able to form.

The acid addition salt form of a compound of formula I or II that occurs in its
free form as a base can be obtained by treating the free base with an appropriate acid
such as an inorganic acid, for example, a hydrohalic such as hydrochloric or

30 hydrobromic, sulfuric, nitric, phosphoric and the like; or an organic acid, such as, for
example, acetic, hydroxyacetic, propanoic, lactic, pyruvic, malonic, succinic, maleic,
fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-
toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like.

The compounds of formula I or II containing acidic protons may be converted

35 into their therapeutically active, non-toxic base addition salt forms, e.g. metal or
amine salts, by treatment with appropriate organic and inorganic bases. Appropriate
base salt forms include, for example, ammonium salts, alkali and earth alkaline metal

salts, e.g. lithium, sodium, potassium, magnesium, calcium salts and the like, salts



i nclude noieties which are readily oxidised, cyclised or cleaved, which
conpound after 15 biotransformation remains or becones pharnmacol ogically
active. PFapoanadps e, netabolically cleavable groups formrPaT@EPazsieaf groups
wel | known to practitioners of the art. They include, but are not limted
to such groups as al kanoyl (i.e. acetyl, propionyl, butyryl, and the

| i ke), unsubstituted and substituted carroycllc aroyl (such as benzoyl,
substituted benzoyl and 1- and 2-naphthoyl), al koxycarbonyl (such 20 as

et hoxycar bom?d drgahicibakéy les. Nyrtletﬁﬁ;l‘ﬁ)tghﬁﬁuﬂ]ﬁé n@ﬁfa%brml@dﬂﬁialﬁsr hxeéll fmtﬂguyl )h
nonoest ers or ar boxyl i c_.aci such.as succi ny phosphat e,
sul fate, su oﬂgggssugﬁﬁ?dﬁﬁ??' ?f?%??mdﬁﬁg?ﬁgdf?igk "The conpounds beari ng
t he bi ot r ansf or rediversglymapbsalhfaves tdebadvanttedjmtt Het freefeymsrhy trextmidmit t

i mproved bi‘gigyghg?p[l bh&ﬁé&%e%r rggult of enhanced solubility and/or rate of
absorption confer 3 upon t par ent conpound gly 25 virtue of the esence

of the Biotr ansf%crrﬂmrélsgaf&feppformmlaﬂogﬂmd thag syfts srebq i the fiHral ofdy st s
Novel Del i wgsi¥h Systeatd widlin ﬂ%c@;ﬁe 6fhﬁe PreSent invdHNBASHEEEN SMFt&Sinclude for

"Bi oreversible ers in ", ed. Edward B. Roche, Anerican
Pharnaceutﬁ?ﬁFm%§@6%W§?ﬁ8ﬂﬁﬁ %%ﬁﬁePress 1987. The present invention
concerns al so pr’n&assamOhmlsqomemaés Whinhies m)m)pwdmg fofms 30tHe@ompbands or | 1.

The COHpOUﬂ(}% rmulg? 1[TH 1tsvar1 us su%osﬁzgl % Sge | nvent i on can be
prepared ana o ousP t 0 convEMI oHar it ho s U3 Uder st ood by the person

skilledln the aTtte hgfm 'Byodt igtasaised arsircincheles semyourthierthe whinki arg rgpidyess
descripti ony rﬁ-n{egrlhhnﬁ)efotﬁf fba%ﬁtéa?g;oana %&’%ﬂ‘o To aflc rﬁz‘énhéd %f 5&&@4@

manner. O her ternative an /OI’ ana ous readi |
appar ent t 0% hekelysirin plogdi Frofrigs aae eommémsig @Ga%% @PHPT’ Whecbrﬁﬁ@e%qda“wd\m h

3 g?gg |3 21 ggn;bloﬁwpogﬂlﬁ%ﬁ" rlgir&g‘néxhlﬂgﬁng aﬂtﬁelr Warﬁ%%l&gg chiS aBlidier shdialgrou

cc ing to one | 0 avi ng
Dhe_ conor al PHBARGRACHES el Breonos i flotis SRSegr S BrabairE doBy et on ot
a conpouind wibtriuosfommeaionl Iremtiats of kedoarke @hafmoacolsb@allV @dwer CFIOIngeXamﬁiléle
equati on: I I Thi n 8 |ed
oot nonn Doy EeatanEleddie b 2 Dbl Bollt 8l S86HHAD IRRpaROE |
room t enper @teuare, They frivdudss é)s@rm’e ot lanitadr tonguchb geoaips Lashaliendyl t(iyg. Izilcteh’ilum or
et hyl magneﬁl' ?198121 Ocmtgx%%a§n(§i%g rlik@)eq,lﬂs@xbsmtt&r Qﬁbts@shtu}igd %ﬁ%@&&%f&oﬁ

Arch. Pharm Henni on Boi sselle " A P.,

I N
J. Og. Chefftch @9@29203'2 Eubg trl?edzmoylasﬁlpblﬂmis%@@%wm %{kwca&P@nyl (such
commer c2al | ¥s ﬂl@dﬂy@&b@nﬁr FRykyhayprarar ed tnbt&d@ﬂ any GoINAsy)oRRdnoaskRod

or apar ed_ by CEREY oP FLCTBETA i BB et SR CosBARe e ForMIP R
wherein R4 sulfarlymasyﬂfhgrl pnépae eﬂtea’tlﬁ:e) canpgutds Heheing the biotransformable groups
have the advantage that they may exhibit improved bioavailability as a result of
enhanced solubility and/or rate of absorption conferred upon the parent compound by
25  virtue of the presence of the biotransformable group. T. Higuchi and V. Stella, "Pro-
drugs as Novel Delivery System", Vol. 14 of the A.C.S. Symposium Series;
“Bioreversible Carriers in Drug Design”, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.
The present invention concerns also processes for preparing the compounds of
30 formulalorlIl
The compounds of formula I or II according to their invention can be prepared
analogously to conventional methods as understood by the person skilled in the art of
synthetic organic chemistry.
The following process description sets forth certain synthesis routes in an
35 illustrative manner. Other alternative and/or analogous methods will be readily
apparent to those skilled in this art. As used herein in connection with substituent

meanings, “=" means “is” and “#” means “is other than”.



procedure described in Patent Application W9425459-Al or in Coope J.F.,
Main B. G, Tetrahedron Asymmetry (1995), 6 (6), 1393-1398. For separation
pur poses,we asapat e (or m xture of enantionmers in any prop@PL/0s3) of
formula Il wherein RA = OH nmay be transforned into the 20 corresponding
acetate according to any conventional procedure known to the person skilled
inthe art. The resolution of this racentte (or mxture of enantioners in
any proportions) into enantioners, using nost preferably chronatographic
separation on chi:croahm@has @né ﬂerﬁl@d&ﬁh&ﬂd @mpouatereding ithe dehgal fomElda I

fol | owed by ste rotection ds tQ e ntlorrerso for

wherein R4 g‘fﬁql 8 nasy % aﬁiﬁe F‘Talcg% f CRpgnd % I%H“Jﬂbl ng
an al kyl gr@d&ptonanffoamylla]g’ramprdmgmtheadplaﬂongroup may be obt ai ned by
transformation of the corresponding conpound of fornula Il wherein R4 =
OH, according to the equation: N N 131-13 NBH3 N OH,OH (V) R6bi O (V)
Rebi O Il with R& = OH yp(Ill) with R4 = / 033495

PCT/ EP02/ 10644 12 CoppQunyls, ofﬁLormJI a\Vv according to the
procedure describe ottgr Fri G O, Shiely
RW, Wlliams RF., R M” ter D [y, Heterogyc] es (1887), 25, 251-258.

Corrpoundis of formul a VI may be prepared by R kyl ati on of conmpounds of 5
formul a V under any conventional method known to the person skilled in the
art. Conpounds of formula Il wherein R4 = OR6b nmay be obtai ned by
deconpl exat i on ofthiforfERfitiols A R rifrEedy otn 1Pr 88ereBt ofoletadPy example

(C tri Ij | uor aneﬁfdk@dﬁf[fuﬂne Obetikdn 209 °d &;@géﬂrﬁﬁéﬁﬁ@ﬁrﬁm\?ﬁﬁﬁﬂ@?fr%ﬁ@é of ;be{rw@n 0
an room ur oun (0] or nu ereln = my
RIS R e i ek SRS BT AL S e
wher ei N1R4 MiddkdlbergrC., Archnphern (1B9DASZ7 ilen 184128 dr. inT BieAnioaa®.Fi, @bismite be

carried out n anpl e di chl or onet hane, between -70
C and room f‘eﬂp‘g%ﬂ ureéfrEm bgﬁ 56 240 a%t her enbodi ment, conpounds havi ng

the general for n@oalnoundmhérf@rrmlﬂﬂ r epe es)emgcwhkwvaﬂe@eano gy bgyprepared
derivative %ﬁge%y‘co%ﬁlongﬁlgeﬁﬁ'd@&o@ﬂ to 12e ki SIQﬁQHPi tm@Rr@ryl or an

ar al kyl group, &)’g) prepared by deprotection of borane conpl ex of
fornula VIl acco mjufles Pﬁqferréaaéﬂﬂw benprgpigekby Rpe Pf feyfollqwingpioeessey (v | )
Rl 3 R150RR 2@oﬁtpo&na§apfohﬁmanmwa@@eﬁ@ﬁ4 LesH eddy HeMprapidedtadéRdRis t8aRE ONe

22? dEtSlrJ]gL ag)egﬁﬁmgure descrlgeda l{a?enq| App%atrlc?r} W(§942525§ 51‘? grr ?ns %rc])gge %fFa Nfatirli ong
B.G., Tetrahedron Asymmetry (1995}, 6 (6), 1393-1398.
For separation purposes, a racemate (or mixture of enantiomers in any
proportions) of formula III wherein R* = OH may be transformed into the
20  corresponding acetate according to any conventional procedure known to the person
skilled in the art. The resolution of this racemate (or mixture of enantiomers in any
proportions) into enantiomers, using most preferably chromatographic separation on
chiral phase in reversed or preferably in direct mode, followed by a step of
deprotection, leads to enantiomers of formula III wherein R% = OH.
25 Compounds of formula III wherein R* = -OR6D, R6b being an alkyl group, an
aryl group or a aralkyl group may be obtained by transformation of the corresponding

compound of formula IIl wherein R4 = OH, according to the equation:

T

L qeeO

(1) with R4 = (111) with R4 = ORS®

30



(trifluoroacetic acid). Conmpounds of fornula VII wherein RL represents an
oxy derivative may be prepared by transformation of the correspondi ng
conpoundswofosfosptil a VII1 wherein 25 Rl = OH under any ceacT@pr/owad net hod
known to the person skilled in the art. NBHNBH3 NBH3 3 R2Z R2 0 (VIII)
RL biO (M1) RsbiO (VlI) HOR3 Rshi 3 R Cgnmpounds of formula VIII may he
prepared by reaction of a conpound of formula VI with a ketone of
formula IV as already described in A WD 03/033495 PCT/ EP02/ 10644 13 -
Accordi ng to anatdigsoeidBodf Teiula CONRAYNES digydre@ ddeeraeneabathef @Fdtetiare( ),

wh in Rl g ts, hyd R4 t ) ' Kk

Synt hesi s (TR SIUE ror EBREER I m G teSb tnaS SHer T PR ECent &

hal ogen. Thvigtdrdd.Bgeiraerooyrlerayodia, 2ar2sileabsout for exanpl e DAST when Rl = F,

inan 5 inert solNentqsf & rofRaIPYE nthChl g&&%ﬁé&%@%gﬁgﬁ&%ﬁ C%I%?OL%C@:”& room
. "Accordin t he

tenperature and under an inert atnobspher to ano
enmbodi ment , foraga diwaderpayicagvantienglanethad knewnie the(neyson skptaddn gheart.

represents hydr aXympiithd34 of CREGERNIE WheRXY Her LVYRODE mAr Gek @¥tadydat hgsi s
i nternedi ates for correspondi ng%lc npounds wherein Rl represents hydrogen.

0 .
10 This tr a%?@PWé%ﬁi%OfWP&ém PiioEguladdp @Fq.?ﬁncgeooftqpeac&f} BEEWRrPRcElE 26K bed
in Batt D.dnHCIMMNARIMGHRY e, of Redthiad fettfer JoolweenSitaWard Foom €ahiar@iutd) W,

Harris R R, J. d. e 1990) ... 3 360-370. cordi ng .t o_anot her
embodi nent , conp%lﬁﬁ%ur%v?)td{)ﬁ@agghe‘ggﬁremoﬁ%uI=ah opent W‘Pgrbeel PSR
represet s Kdlogemetidry lo§ ithy |cpetesyomying esrepdeyl sy formeds 1 iwiteegineRft at @8, &5 for
cor respondi fg g "@ﬁg MRS TIELERD R 198s B3RP0S %thﬁrr%tdh%@{rll an ItHrBsolvent,
transformation nmay be carried according to any procedure known to the
person ski | PEEATIPIE Hishigremelkaperhfityiern ¢ 0aRGOHEPOBIBBEFRENE, conpounds

havi ng the genergdcof@hfUb Anbtnkr enRAMLEIN, EnJurkdd HRRIELERNESeral formula I,
1-(tert-but Oﬁ%c_ar benyl -4-§| eridi ngll, are k_e%synt he?l S &8 |é\3§r_rred| at es
for correspSATERgRC o6 BrPRO 1S oFY dRAVAHNRrREdeRt & URpipBri GFiRgIan

Thi s t riznsf aikyiedrowp) arbyryber aabrdlied gaaqo metyise prepafyl Hyrdpadedtenkiiavisorime t he
person ski I(I:O%JI 1(iexn ttthrei"m%ra IAcc%d%\g to a otnher enbodi nent, conpounds

havi ng t he gerPera? POPMI e TCOUB auter st A R s cH3 or CN and R4 = OH may be
prepared by reaction of a conmpound of formula I X with quinuclidinone
according to the equation: ZsHy + 1

— > R\ (1)

R —
1 1 - o)
R &b.-0O 6o~
RS - R R
20 This reaction may be carried out in a mixture of acetone and ether, between -

5°C and room temperature, in the presence of a strong acid such as TFA
(trifluoroacetic acid).
Compounds of formula VII wherein RI represents an oxy derivative may be
prepared by transformation of the corresponding compounds of formula VIII wherein
25 R! = OH under any conventional method known to the person skilled in the art.

(Vi

/
O
Rsb/o (Vl) HORS RSb/

Compounds of formula VIII may be prepared by reaction of a compound of

30 formula VI with a ketone of formula IV as already described in A.



R2 R3 (IX) ONOH (XIl) RR3 (1) 30 This reaction may be carried out
according to the procedure described in Gangier G, Trigg WJ., Lewis T.,
Rowan M Gy 0Bos34es . B. V. L., Bl agbrough |I.S., Tetrahedron [PeTtEPO{/1698), 39
(8), 889-892. Conpounds of fornmula I X may be prepared by one of the

foll owi ng processes. Conpounds of fornuja | X wherein Rl = CH3 may be
prepared according to the 35 procedure scri bed in Dehm ow E.,
Tetrahedron Lett. (1971), 563-566. WO 03/ 033495 PCT/ EP02/ 10644 14
Conpounds of forﬂtdoadlhg(tmbﬁbmieﬂeﬂﬂnoé‘mﬁht rmmpben@er ﬁpﬁﬁgdh@g&@faiifagndm ®,he
equati on: 1 C 3 R ounds
of formul a%eﬁ%ﬁ eRgpﬁFsgngsrl\h ed a c%r} D[rgsef’ﬁ P’S’cédﬁ)ﬁ e, %’éx%?y %’8%9”%
Arunmugam S. mteymelrdm@s for @rresponding COI@h@mdS(VﬂQi@éi)l Rla2presdts hélbgé’n 4828
Conpounds of f or ik ha e ABYorP o 9rb%p<%5§éh BYe 2 AGh0R Bhst Mk W hptEngﬁng o

anhydrous THE under an 1 nert atnos ow tefrperature. Accor
anot her nbBgrimskent. é@rﬁﬁéﬁﬁ&sdlﬁavmwt@% B@W@?laﬂq & aad gpof femperajprerasidn. R5

= 0, may beupdepari@ethymesgdad i on of the correspondi ng conpound of formula
I. This reaction be carrled%; rJr}éreactlon in ethanol at room
ggEt,

t enperature, usi ﬁ@‘:‘%@‘ 8 64 BROET & L SOMPRHEGS BAENE the egieRlifermita it of
met hyl tri wkerheR} uepresentsNnptrodi agl RS reproddney ae bhodériante, a@@H@osymldlSesmaw ng

b epar eq. by Lt ot borreatB8A B RoRa b TR Ab R chioafen Bh A | T o
reacti ol may be Ebﬁrm@@fmahaoaoasdbﬂgzawd agrprding ¢e doe @rdcaduve dascmﬂmi per son

skilled in ghe Mgt Mmiphatdg. IB”@Q@&%E'J% BhRC8FSE al%g%&ff’ﬁl ri@arhg HRCJ. Med.

i nvention, the reaction products may be i sol at romthe reaction
medi um and, € P?mn(sl@@@sé?yg 603 her purl fied according to nethodol ogies

general |y known Bcdrlifig @b ansheh edbodibihnt, Q?b?r[ﬂéhﬁd@hhﬁﬁgtth@@eneral formula (I

crystalllzat bstildation, tritu nd chro r_an
conbi nat i on™ f’ fnng TeRfEER S BHPG {J}H’ﬁﬁyﬁ? %‘%F@?gﬁ% %?Fe or
sever al 15t efoe@gnrmppndmgtqoa@punes&swaadldm%br R%me;ﬁémnmaye;atl ve mnet hods of

synthesis are us%ﬂ &ﬁ?s%ri’ﬁtahgﬂmagl beh:grrrg%&cggrgdénré nfy dupenﬁ{o%vn aq_thSt be

effected in one or severa S nvolvin
person skilled in the art.

According to another embodiment, compounds having the general formula (I),
wherein R2 or R3 represents 1-{tert-butoxycarbonyl)-4-piperidinyl, are key synthesis
20  intermediates for corresponding compounds wherein R2 or R3 represents 4-
piperidinyl.
This transformation may be carried according to any procedure known to the
person skilled in the art.
According to another embodiment, compounds having the general formula I

25  wherein R! is CHg or CN and R% = OH may be prepared by reaction of a compound of

formula IX with quinuclidinone according to the equation:

(Xln) R® U]

- 30 This reaction may be carried out according to the procedure described in
Grangier G., Trigg W.J., Lewis T., Rowan M.G., Potter B.V.L., Blagbrough IS,
Tetrahedron Lett. (1998), 39 (8), 889-892.

Compounds of formula IX may be prepared by one of the following processes.

Compounds of formula IX wherein R1 = CHg may be prepared according to the

35  procedure described in Dehmlow E., Tetrahedron Lett. (1971), 563-566.



sequential separation of m xtures of diastereoners into their constituting
racemat es, using preferably chronmatographi c separations on achiral or
chiral phaeasioss4peversed or preferably in direct node, f®@Cr@Epedidsys at

| east one ultimte step of resolution of each 30 racemate into its
enantiomers, using nost preferably chromatographic separation on chiral
phase in reversed or preferably in di r ect* node. Al ternatively, when partly
st ereosel ective nethods of synthesis are used, the ultimate step may be a
separation of dé@spQLRRGETEUSH MY whefieRAL ¥NGHAP BB baPaRN G oSBRATAIHeONS
on achiral or _chira phase in reversed or preferably in direct node. 35 In
particular,eQW% °Bresent invention also concerns the synthesis internediates
prepared during the above described processes. WD 03/ 033495 PCT/ EP02/ 10644
15 I n anot her enbodi nent, the present i ntion concerns al so the synthesis
i nternedi ates of foryula I11bis, Vbis, VI, VIIbis, VIL=VIII, I X X M

N 4, (I11bis) 5 NBEBENCH (V) N (Vhis) N % R6bi 0 NO BH3 R2
R R4 (VIIbis) BHICHR g3 Rebfo Rl
(VI11) WD 03/033495 PCT/EP02/ 10644 1

5

I@) _15 BHS T iRai (IX)HCRS R6b, -0
I R\
Compounds of formula XI may be prepared according to the procedure
described in Arumugam S., Verkade J.G., J. Org. Chem. (1997), 62 (14), 4827-4828
Compounds of formula IX may be prepared by reaction of (XI) with tBuOK in

anhydrous THF under an inert atmosphere at low temperature.

10 According to another embodiment, compounds having the general formula (II),
wherein RS = O, may be prepared by oxidation of the corresponding compound of
formula I. This reaction may be carried out by reaction in ethanol at room
temperature, using hydrogen peroxide as oxidant, and a catalytic amount of methyl
trioxorhenium.

15 According to another embodiment, compounds having the general formula (II),
wherein RO represents alkyl or aralkyl, may be prepared by alkylation of the
corresponding compound of formula I. This reaction may be carried out according to
any procedure known to the person skilled in the art.

In the preparation processes according to the invention, the reaction products

20 may be isolated from the reaction medium and, if necessary, further purified according

to methodologies generally known in the art such as, for example extraction,

crystallization, distillation, trituration and chromatography, or any combination of the
same.
When compounds of formula I or II present one or several stereogenic centres,

25  and that non-stereoselective methods of synthesis are used, resolution of the mixture
of stereoisomers can best be effected in one or several steps, involving generally
sequential separation of mixtures of diastereomers into their constituting racemates,
using preferably chromatographic separations on achiral or chiral phase in reversed or
preferably in direct mode, followed by at least one ultimate step of resolution of each

80 racemate into its enantiomers, using most preferably chromatographic separation on
chiral phase in reversed or preferably in direct mode. Alternatively, when partly
stereoselective methods of synthesis are used, the ultimate step may be a separation
of diastereomers using preferably chromatographic separations on achiral or chiral
phase in reversed or preferably in direct mode.

35 In particular, the present invention also concerns the synthesis intermediates

prepared during the above described processes.



R3(IX) RRNCR(X) CBr R2Br 5 NCR3 (XI) wherein Rl is hydrogen,
hal ogen; "al kyl, cyano, hydroxy or an oxy derivative; R2 is alkyl,

al kenyl , wblopyi495 aryl , heterocycle or aral kyl; 10 R3 is &Chyaprgt/106a4 yl

het erocycl e or aralkyl; R4 is hydroxy, halogen or an oxy derivative;, R4
is hal ogen or an oxy derivative; R5 is oxygen, alkyl or aral kyl; and R6b
is alkyl or aralkyl, 15 with the proviso that R2 and R3 groups can be

| i nked together formng a cycle. The present invention concerns preferably
t he synt hesi s i nireaneithicateasboldandrig thd Pecstoir Mykatidd Icbhcrind alwdi theRgmth&siOR6b
R6b bei ng ap:alku D9 aral. r resent invention
concerns prggerabkﬁggﬁg sy&?E@??§ﬂ¥§¥éP%éﬁ@g%éggﬁggggbgi € formula VIIbis
wherein R1L is al kyl, cyano or oxy derivative and R4 is OR6b, R6b being an
al kyl group or an aral k group. The present invention concerns preferably
t he synthesis interned having the formula VI1 wherein R6b represents
an al kyl group. 25 pr€sent invention concerns preferably the synthesis
i nt er medi at es having th$(nmnaIvameHIMJs CH3. Preferably, the
synthesi s internedi agés are selected fromthe group consisting on [

1- (et hyl sul fonyl ) - 4- pi peri di nyl ] (phenyl ) met hanone, cycl obutyl (2-

pyri di ny?) met hanone, (5-chl oro-2-thienyl)(2-pyridinyl)nmethanone,
3,3-dinmethyl-1-(2 30 thigngh)-1-but anone,

3,5 5-trimethyl -1-(2-t |') - 1- hexanone, cycl oheptyl (2- thienyl)nmethanone,
2-cycl opentyl -1 -(2-th¥en et hanone, phenyl (tetrahydro-2H

t hi opyran-4-yl) metha eﬂncycloheptyl(3-pyridinyl)nethanone,

4-cycl ohepten-1- vyl (phenyl’) met hanone,

phenyl (8-t hi abi cycl o[ 3. 2. 1] oct - 3-yl ) met hanone, 1-cycl oheptyl -2 WD 03/033495
PCT/ EP02/ 10644 17 but yps Istgne,

(2, 2-di et hyl - 1, 3- di oxah™&-yl ) (phenyl ) net hanone, tent butyl 4-benzoyl-I -

pi peri di necar boxyl at s/cycl oheptyl -3-(trinethylsilyl) -2-propyn- 1 -one,
cycl oheptyl (1- yl{- 1H pyrrol - 2-yl ) met hanone,

phenyl [ 4- ( 3- phenyl pr oxy)@?gnyl]nethanone, (4- fluorophenyl)

(2-fl uoro-3-pyridinyl met WA ne, (4-fluorophenyl) (6-fluoro-3 5

pyri di nyl ) met hanone, (6-fluoro-3-pyridinyl)(phenyl)nethanone,

cycl oheptyl (2-fluoro-3- pygidinyl)nethanone,

cycl oheptyl (5-pyri m di nyN et hanone, 3, 4-di brono- 2, 2-

/
o (Vi)
RGb/
10
BH
N 3
R =
R1
R R*  (VIlbis)
1 BH,
R =
1 o
R74 Rﬁb/ Vi
15
BH
N 3

0]
HORS RGD/ (VI“)



di phenyl butanenitrile, 2,2-di phenyl-3-butynenitrile, 3-ethynyl-I-

azabi cycl o[ 2. 2. 2] oct-3-yl acetate, (3R)-

3- et hynylwb-oampadaptycl o[ 2. 2. 2] oct - 3-yl acetate, (3R)-3-et rgmyEPO2/10644

1- azabi cycl o[ 2. 2. 2] oct an- 3-0ol conmpound conpl exed with borane (1: 1), 10
(3R) - 3- et hynyl - 3- et hoxy- | - azabi cycl o 2. %62] octane with borane,

(3R)-3-ethynyl -1 - azabicycl o[ 2. 2. 2] oct-3-yl nethyl ether,
(3R) - 3- et hoxy- 3-et:hynyl -1 - azabi cycl o[ 2. 2. 2] oct ane,
(3R) - 3- (benzyl oxy) \3- ynyl -1 -azabi cycl o[ 2. 2. 2] oct ane, (3R)- 3-

et hynyl - 3-[ ( 3- rretFﬁ%/ benzyl ) oxy] - 1- azabi cycl o[ 2. 2. 2] oct ane, 3-et hynyl - 3-
f 1 uor oqui nucl i di ne, (X
3-[ (3R) - 3- net hoxy- | -azabi cycl o[ 2. 2. 2] oct-3-yl]-1-phenyl-1-(3 15

pyri di nyl)-2-propgnyl .acet at e, .

3-[(3R) - 3- net hox%bi cyclo[2.2.2]oct-3-yl]-1, 1-di (2-

t hi enyl) - 2- propyﬁ\‘-ClFlaoI gonpound conpl exed with borane (1:1), nethyl

{[3-[(3R)-3- nethoxy-1-azabicyclo[2.2.2]oct-3-yl]-1,1-di(2-thienyl)

- 2- propynyl ] oxy} acet at €q, conpound conpl exed with borane (1:1),

3- (3, 3-di phenyl - I - but yhyl ) qui nucl i di n-3-0l, 3- (3, 3-diphenyl- 1

- but ynyl ) qui nucl igti n- B- ol conpl exed with borane (1: 1), 3-(3, 3-diphenyl 20

1-butynyl) - 1- azahj-eycl of2. 2. 2] oct - 3-yl nethyl ether conpound conpl exed with

borane £1:1), R (XI)

4- (3- hydroxy-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 2, 2-di phenyl - 3-butynenitrile,

4- (3- hydroxy-1-azabicyclo[2.2.2]oct-3-yl)-2,2-di phenyl -3-butynenitrile

conpl exed with bbeemie (1:1),

4- ( 3- met hoxy- | - azabi; i taka Yl 2,2 diphenyl - 3-but ynenitrile

conpound conpl exeg v{ng%{i&%%%aﬁlgﬁi(ggﬁlasngyl ki P BTIE  olihAE:

3-[(3R) - 3- net hoxyR?i%l’zﬂéFML elkenp) alkynyl] et 18tezseycle or aralkyl;

yl -1, 1iali phenyl - 23ps ayAyilagh, HetBQeRdceaRlexed with borane (1: 1),

(3R) - 3- . e

met hoxy- 3- ( 3- net h8>%y§ Bydrogy. 1R85 OF 2P P8 PN VE- azabi cycl of 2. 2. 2] oct ane

compound conpl ex&d witalbgbrbaag ofl ddlvagiel 3- cycl oheptyl -1 -[ (3R) - 3- net hoxy- |

azabicyclo [2.2.2L50¢ct-3-yl].-5-(trjnmethylsilyl) -1, 4-p entadiyn-3-ol. It

has now been found that’ e%’n%léﬁnoégar%l‘yq?%?%ul al or Il and their ~30

pharmaceutically B@Eéﬁ)@&bﬂ(&asalﬂwh are useful in a variety of pharmaceuti cal

i ndi cat y®ns. | n pak,i o ) j [ t apeutic

use of aS) conpounglﬁ%lftﬁglgf‘gn\% oaﬂﬂ?t gr %W@%réra %ﬁ%&%ﬁ{éﬁg‘%ﬁ?}%@éﬁfgm e salt

t her eof . Th&%%npounds according to the invention have high affinity for

the human 35 nB nuscarinic receptors (up to 0.1 nM. The conmpounds did not

recogni ze non- nuscarinic receptors (55 testedz3 at 1 pMindicating they are

hi ghl'y sel ecti veTPf gE768t Brentinnseonesas Prefaablttoe syntipws mtemmginterdeving o

recogni ze t g WtmulBbF¥vREnE i EROPIGbS dMd 4h &Y 2bS of £€ RIS ot YPe

sel ecti g)ty. WO 03/ 033495 PCT/ EP02/ 10644 =18 Preferred conpounds ﬁa\/e been

proven t0 ant agon? 8TEAFHEEAYION $o86TEa PrderPY 48 SEHheTs litrmediateh i der

in vitro w the fohreuhDglbiaohentn Béiingkeal cytdsi ok dédlative BB ®&2pOORAP, ROD

muscari ni c | " n b in and Tol terodi ne which are drugs

curently usgg&hggggtnﬁggt@a?r%ryn%rgg%%rﬂlﬁary i nconti nence. Myst effective

ant agoni st s 5 halie peesanpinyertipnt eonbernalpseenablyghe spithdsie mtamiddeoed nattd | e

agents in ViyorPasRtvPRne s ROPRL Ir¥scRfY irptsﬁgﬁdgr%t he rat and/or guinea pig
e cli

where they are 10 fold nore potent than i cal references.
25 The present invention concerns preferably the synthesis intermediates having

the formula IX wherein R1 is CHs .

Preferably, the synthesis intermediates are selected from the group consisting
on [1-(methylsulfonyl)-4-piperidinyl](phenyl)methanone, cyclobutyl(2-
pyridinyl)methanone, (5-chloro-2-thienyl)(2-pyridinyl)methanone, 3,3-dimethyl-1-(2-

30  thienyl)-1-butanone, 3,5,5-trimethyl-1-(2-thienyl)-1-hexanone, cycloheptyl(2-
thienyljmethanone, 2-cyclopentyl-1-(2-thienyl)ethanone, phenyl(tetrahydro-2H-
thiopyran-4-yl)methanone, cycloheptyl(3-pyridinyl)methanone, 4-cyclohepten-1-
yl(phenyl)methanone, phenyl(8-thiabicyclo[3.2.1]oct-3-yl)methanone, 1-cycloheptyl-2-



The conpounds according to the invention nmay be useful for the treatnent of
synptons in connection to |lower urinary tract disorders but also to

di sorder swofo3fossaes 10 and upper airways, of gastrointestiPCAIEPVY/8EBHUS, tO
dysfunction of the cardiac rhythmand to CNS (central nervous system

rel ated disorders causing mal function of cognition, |oconotion, feeding or
sl eepi ng. The conpounds according to t helf nvention may be used in the
treatment of bl adder disorders including urge and m xed urinary

Ib lncggtl neRCButyﬁ?: b@&l(malﬁme&,@%—mt@%@%ﬂs@ @heﬁﬁﬂﬁﬁe’tﬂi&n@' %ekdﬂxtyl @M@{z@ﬁu-ve
aader YPEr €l | eXI and Cystitl S e co accorain
i nvention ng\}’eﬁ‘élnﬁ%aé OFYipLE. °¥°F(§’§PW|]-Jﬁf(twetgglﬁ’iﬁ)éé’é%"pé’?sbe?‘gt f)l"}?‘?%ﬁflr way

narr owi ng oMemlemusoUmaﬁﬁaaﬁmﬁiei pﬂer@ﬂ@%—@henﬂﬁﬂobﬁ@)pﬁﬂﬁyﬂmemahomm(:(-hl tis,
rhinitis, c el h|n ial ni ¢ _ohstru |ve ary di sease.
20 The corrpglﬁn @Ebd% e{_ %gé’lfnvea?qngha ﬁuorﬁpe ki %(8 uor?'ﬁe treat ment of
gastroi rit es PYINhhylhn@me@Ies (Gatﬁswof%Pﬁtﬂlwll(mhqnm)msmanaﬂle ley@erapttli2Hfitoyo-Such as
irritable Bowah RYOHAnQ8E, cfé?éh%b%}gwﬁﬁrh ibiy1) xﬁétlﬁ%&ﬁ&%'zi Ei!b%orﬁ@@ Jeptic

ul cers. The conpounds accordi n |nvent|on be used in the

treat nent ofliPhenghntangritdes ot aélﬂ@e@éb%@luweﬁ’é‘[ﬂﬁt é”de ¥ ldet eri oration or
deficit of embidyemlo. QERJct—BEyIl gbRateZBRICIEDHLA, 1 -SA4blyaIS (2. m@@ﬁnsiyea&m nt | a

and Al zhei sease. C unds according.to t tion

PR EARI bR e S e S SR el RS L B U R e e
to be ch:se(E;R)%thymd Stmemoxylatﬂabmymlamrmmftald@wﬂmbnml @Rnebwmﬁ%éJf n thﬁ
ni grostri at . als r v may be used in the
t r eat ment olfgg bé(yg%?é%??og?Q%F%%&g,eq{epg(g%)o? |eﬁleox¥r%déra[g#@9the conmpounds

accor di ng t ezahigyciold2atdctementdR)-Beberzariony)t3-ibynylr leazabigyclof. %él@ﬁﬁigedﬁgb%er S.
The corrpoungﬁlygglqg)q g'rﬂ&h&ﬂeﬁ%}ﬂo ‘i%ﬁbﬁ%l&@b i?@ctb!ﬁé?% étﬁyﬂﬁ% enmer gency

treatnent of acute ocard }ky?ar ction where dom nant aut onom c

i nfl uence oftuompguinpsligiag$- [(?g WUI*% ]\lé@lj@Yﬁ]éP\/%moé'éﬁ'é’ﬂﬂgp%fiWhé ®r nodal
br adycaisli apyffmayme@eﬁj&nw av&ate] 9 sﬁpBQ@étﬂ&qt h@zm@cmz 2.2fRtpauUng1-af2-

formula | or 0 ceut ally ac le s t here t he
manuf act ur eﬂEﬁe - %@E?@'&‘ﬁ@ﬁfﬁ %ﬁ%gﬁ%%‘ab@bﬁf/@d% EJﬁﬁsé}£ 8{ esent

i nvention alrxs:(bhmnbezarmcyalo(mz lmndt B@ﬂ] 1, ltelamth@nﬂyrzmropsmyilmy}anetam@ctl on to

| ower wuri nar, e

ai rways, of Xag r0| n‘ghlgltg%e%g‘fﬁffggi g ?) %C{ on &/Aﬁﬁg{ngg? fl?g&rﬁ t hm
and to CNS %@@m@m—hm@qwg@mw &@IC&W&?X@@ W@ihd@r@edéti%liﬁ@ ?rrémfﬁeﬂlétl on
of cognppi Oﬁ»bnﬁyﬁﬁﬁﬁ?@&&@ﬂﬂo[i 9%&8@5 ﬁrme“thﬁ%%é?g:orﬂ Bufld H&Hﬁi%ked Rite&dnef

such treatnent, 1g adm ni steri ng her ap eutl c dose of at | east
one conpoundl:dk 4f érf}ﬂQF%{‘Yr -gfabiqyelgf2.42logh WHB%%GEH*@&YW"%’E’@%‘F&& tl&al t
thereof to alyaaixyan&zab@aomez b]@d.SB@f) A haiphex@Ars-bRmetHle csapRrLed witlst r at i on

to a marmal r ef g lgb ﬁﬁ%‘oxy— -az 1];}%1(')[5 % 5108@-%?8‘&%@&@ %q:)e en%llt i ons

or disorder®
compound complexed with borane (1:1), 3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-

25  ylj-1,1-diphenyl-2-propyn-1-ol compound complexed with borane (1:1), (3R)-3-
methoxy-3-(3-methoxy-3,3-diphenyl-1-propynyl)-1-azabicyclo[2.2.2]octane compound
complexed with borane (1:1) and 3-cycloheptyl-1-[(3R)-3-methoxy-1-
azabicyclo[2.2.2]oct-3-yl1}-5-(trimethylsilyl)-1,4-pentadiyn-3-ol.

It has now been found that compounds of formula I or II and their

30 pharmaceutically acceptable salts are useful in a variety of pharmaceutical
indications.

In particular, the present invention concerns the therapeutic use of a
compound of formula I or II or a pharmaceutically acceptable salt thereof.
The compounds according to the invention have high affinity for the human

35  m3 muscarinic receptors (up to 0.1 nM). The compounds did not recognize non-
muscarinic receptors (55 tested) at 1 pM indicating they are highly selective ligands of
muscarinic receptors. These compounds also recognize the m1, m2, m4 and m5

receptors with variable receptor subtype selectivity.



10 according to the invention in an amount sufficient to alleviate or
prevent the disorder or condition. The conpound is conveniently

adm ni st ewed3ioss49:y suitable unit dosage form includi ngPootEPaw10644 mi t ed
to. one containing 0.01 ng to 1000 ng, preferably 0.1 to 100 ng of active
i ngredi ent per unit dosage form 15 The term"treatnent” as used herein

i ncl udes curative treatnent and prophyllz§cti c treatnent. By "curative" is
meant efficacy in treating a current synptomatic epi sode of a disorder or -
condition. By "prrapfeylea@bingdounds e beeppRiventd aftagdnitd@roahul ihaaesl or
recurrence of .a .. 20 disorder . or..condition ctivity.in any of ove
rent | oned. | S AR FORE R G vBiuPOR Wi HnaF Pty helay gt B8 AL Fan o
clinical trinafespotentanweaniaic dotagmist than Prrbstynis lent Tederodintehvehiclr atearags  art
for the pargjcithAhsddis ﬁé&}é&%@ﬂp&mmﬁ% I3 MRS AU, oLl Gilaghfibd] S I
general . 25 For “‘treatin I seases, conpounds of formula | or [T or their
phar macéut i k#Ebgen eeeptabt alsg aptest birdgensnticpprafieiagentain s kased o8 dai | y
dosage and @@fntitsSt ®rRemedirt AR raf ShdPRbuRed P PRGE hdyCat 1096MRSdrt pofRnt
Ther ef or e, nottEuer_e,nbodl ment of the present 1nvention concerns a

phar matceuti@‘%u ORFYAL PSS hpri si ng an effective amount of a compound of
formula 30 | or THe @mppupisaccaceai itctled ivarioaphgbeusabitfot the t@atmert of
combi nat i on. i k8 PRAIRGENL BALL ¥ AGESPLARLE LI HRNL. Of, BakhlLElorol:
prepare a pharmaceutical conposition Adcordi Rg to the PhVENtT on, one or
nor e of 14 hearsbwprenriisvaps. of gastidintebtingl tlactusy teadysharaties ef thecalrdiye dotept abl e
sal tther eofng 1o Ens RlhFai o AL r%wﬁéee RsoPiAL LBEEHS EbAhndidaugnt or

carrier according to 35 convention armaceut 1 cal conpoundi ng t echni ques
known to thesgitiop; kgomphen feadingherrsleegiiigt abl e di | uents and carriers may take

a wide variety ofThO¢dmEpdhRRsadidrdingio tﬁehﬁvéiﬂﬁ)hrrﬁ%r hOudR 1afthadehimient bat i on,
e.g., oral, r&gt . gr parenteral . %03/ 033495 PCT/ EP02/ 10644 . 20

Phar maceut i &8 eégi‘ri% T8 IAELEE RS G ED AP BaRIECRESTEF Ry e g e

i nvent i th casyrofediic examgihisle bheldad mvernsivereaider, dypyrefiexipandryensal |y, i.e.,

I nt r avenous! Y i ’Pllxé’ 90 So%%ldglél:%/org{nggg %eu't ggn%%usl bé Q:Eerdait qgg ?rlellt%lent of .
vaginally, intravesica Ify or fansder mal | y. 5 Bitafraceuti ca conpositions
sui t abl e f ofliseasa$ asgpuiakddstoradnvaymacawifgeorg ehd guicos hypérgedrefioranghean, for

exanpl e, beadifimhnendoRcBrBhcH:id rRilrdus, Rblidiing S ROGRSNIBh3hibrsARSHES,
solutions, syrups, and the like. To thi's end the active ingredient may be

m xed with BHMRERt 4igfasGent or a non- toxic pharnaceutical [y acceptable
carriergguch as shat&hplindsact@amg tohd PRahtion mbes asedl tBbafcaBRaeaH oF cal

conposi ti Ongas%%?ntgégrgal (c:igsg;[' eirsI:] as?sogiia € evxl;lths 1L1|'1 Qsti%gl ITyp(:egnqg’{lggtsal:kll Iag g’ﬁtable
bowel syndrome, spastic colitis, diverticulitis and peptic ulcers.

The compounds according to the invention may be used in the treatment of
cognitive disorders causally related to a deterioration or deficit of cortical cholinergic

25  neurones, such as in senile dementia and Alzheimer’s disease.

The compounds according to the invention may be used in the treatment of
Parkinsonian's disorders and dyskinisia thought to be causely related to a
deterioration of dopaminergic neurones in the nigrostriatum.

The compounds according to the invention may be used. in the treatment of

30  obesity, bulimia, metabolic syndrome.

The compounds according to the invention may be usefull for treating
sleeping disorders.

The cbmpounds according to the invention may be used in the emergency
treatment of acute myocardial infarction where the dominant autonomic influence of

35  the heart is via the vagus nerve, causing sinus or nodal bradycardia.
The present invention concerns the use of a compound of formula I or Il or a

pharmaceutically acceptable salt thereof, for the manufacture of a medicament.



cel lul ose, gumtragacanth or gelatine, a disintegrant such as alginic acid,
a lubricant such as magnesi um stearate, a glidant such as coll oi dal
silicon dwoxXB@8349R sweetener such as sucrose or sacchari RCT@EPOTOI6RUr i NQ
agents or a flavouring agent such as peppernint or methyl salicylate. 15
The invention al so contenpl ates conposi tté)ns whi ch can rel ease the active
substance in a controll ed manner. Pharnmaceutical conpositions which can be
used for parenteral adm nistration are in conventional form such as
aqueous or oily Tet preporgnomtisnspersnamss gamthal foy teatih@byreptons imnpoul es,
di sposabl e &yHHeRISSto 1%%2957 tﬁlcﬁﬁltsheérsvﬁlﬂlﬁso% iS5 OP1oGRP AR ﬂﬁé 20 In

addition to the active 1ngredient se sol utions or suspensions

optional l'y @F@@’%Bﬁ"ﬁaﬁfrﬁm&e% frpetug togepfunstierhofike wardige M’Fhm Aéie CUﬁ a

physi ol ogi C(@bntr@aidrmSSs?éﬂéhﬂ eélate@Idks%rdd?@bmﬁg’ﬂnﬁﬁ@n&loﬁc‘@cégmﬁw cerine,
propyl ené]e glﬁ%col other synthetjic solvents, antibacterial agents such as
al co

benzyl P téﬁﬂ TS T LRGN 1 MREHRF 7 Qeedy et $Y1CH AT HRFRInF BPRINDH t e,
chel ati ng agdmindstetigha dserepdiyicense of aamaa;eOhetdrﬁpaﬁﬁit dfGorafiilal I o2l obuf f ers

such as aCe{)ﬁrﬁﬁa’ce&ﬂxéa'ilgtagéep?%ﬂlgsﬁé ereo?go and a}xqent s for adjusting the

osnol arity, such as sodiunrc xPr 05€. These pharmaceutical forns
are prepared usi Hee msttinddof @i ioherdion comprismedpinistsgibnby aphammat (wefsrabbhe

amount of aglinug é\ﬂg:ﬁﬁg SR abd¥e WiMa+BRA s%?ldl&p(ﬁg?g Sdetl @ oﬁ?@ ¢ fall 30

within a wde rag concentrations and depends a vari et actors
such as!® he2cqeEdip Fﬂth§ Igysption d an gEjoyRt S‘afﬁ@eﬁ%@@él&}“atﬁcﬁ?dﬁ?‘ie@h cdisqRgen  as
on t he met hededfditaghm ni stration. Thus the quantity of corrpound of formula |

i n conpositions oral admnistr nis at least 0.5 %b i ght and
can be up to 80 i‘ﬁ%ﬁ IS\RP’?‘f‘?n“ﬁn@ﬁgH’Lm‘Ftﬁre(dHE Sy taRiE g do@?getfﬁgn
conposi ti omncaﬁh@butmmnmfdetbmd caftainigpOP D sig io0rteo hfepretaidby 0lasageoi s in

t he range Om%lofta&wejig%%d{&tL&gunﬁflﬂlg%st(aggk of conpounds of formula | or Il. In

conpositions for parentera I'on, the quantity of conpound of
formul a3 or I @ tesmt “tiegtrpgnt| @asseddlesel%lbglud@i qyiretivnideagamanbandip to 33 %
by wei ght VW B{@834ReatRleht EP02/ 10644 21 with respect to the total weight
of the conpositign., For the preferred parenteral conpositions, the dosage
unit is in the rShgeUBtive iseppt elfiersy @trsgh%ﬁﬁwﬁ@tssygfptom@qawl%pdp obR |1 .
The daily daserd@aaré@idhumthl n a wi de range of dosage units of conpound of

5 formula | or an enerally in the r e 0.01 to 1000 However ,
"t houl d be  untté BEBBEERAL PRRNSHRTIE oL R R oA b
parti cut@r dagesr depamitiorg on the individual requi rerrent s, at the

hysi ci an' s di scy, OV r

pny 815'71 on g%g %k% aga?}g@ %%{1851’?&%1 nﬁ%e%gr? nor n of cg %8%9 deterlguned

illustrative purpose shou
construed, BSCHIYNECHESWwitRble elinden! tals ima arapngriveern o pdisos ekided m ¢ in the

art wll appiigahah® tbivdk pafitdifiandREHG 4808 aDtheRAihi ot alihiPNsrgfk ih he
foll ow ng exanpl es can bé nade w thout exceeding the spirit or scope of the

i nvention. 8&eneral
25 For treating diseases, compounds of formula I or II or their pharmaceutically

acceptable salts, may be employed at an effective daily dosage and administered in the
form of a pharmaceutical composition.

Therefore, another embodiment of the present invention concerns a
pharmaceutical composition comprising an effective amount of a compound of formula

30  TorlIl or a pharmaceutically acceptable salt thereof in combination with a
pharmaceutically acceptable diluent or carrier.

To prepare a pharmaceutical composition according to the invention, one or
more of the compounds of formula I or II or a pharmaceutically acceptable salt thereof,
is intimately admixed with a pharmaceutical diluent or carrier according to

35  conventional pharmaceutical compounding techniques known to the skilled
practitioner.

Suitable diluents and carriers may take a wide variety of forms depending on

the desired route of administration, e.g., oral, rectal, or parenteral.



Anal yti cal characterization of the conpounds : Unl ess otherw se specified
in the exanples, characterization of the conpounds was perforned according
to the fwbloamsiags met hods: 15 NMR spectra are recorded onPa&TBRUMER4AC 250
Fourier Transform NVMR Spectroneter fitted with an Aspect 3000 conputer and
a 5 nm1H 13C dual probehead or BRUKER DRX 400 FT NVR fitted with a SG

| ndi go2 conputer and a 5 nmminverse ge try 1H 13C 15N triple
probehead. The conpound is studied in DWVSO d6 (or CDCl 3) solution at a

pr obe t enper at urihapfmagégickl mmmbcathmemcmphslagbmpoﬁmsrmgdm tortben 2 to 20

mg/ m . The or
B '3). | ey FafoHIRR, o B BREHE blMecf Ul Bl ol B SlnR oy Lo ey

i nt ernal stlaﬁamuaculemger sequeRnFouslit intrathienalivh yrgisaibt éxtrareyicalvess

spect r onet ricgndiasaenents in LG M5 node are performed as follows: HPLC
conditigons 25 Anal yses are performed using a WATERS Al l i ance HPLC system
mount edwi t h  anPHaEBRSH{cabessppsitionp sBlthf foyspgalyadmigistration cphe

gradi ent runfiidy 018 dR0) fShsampRNbe A {IRFEINO B tabicts pilwatiigees] BAatid QASM3, 1,
viviv)) to 1%()%% sol vent ag}ﬁtonl trile, water, TFA (90/ 10/0.1, v/v/v))
in7 mnwth Bof 4mn The flowrate is set at 2.5
m/mn and a splTd¢ thmsf erid theOactige B@radsed maysie thiakd méthAR| insdudilvent difvenon-

chr omat ogr i sol ved
i n acetoni ﬁ&ﬁé vvat ererdn‘;gl/hp%kIC @%‘8%?9?%@%%5%%%%@%@ ggllti}ﬁﬁﬁéﬁ%pg/ m .
APl speétr aplzam@raeut)cah?cénwtmsmea alpojcagtain FPRMCGARH &ﬁn%@"é§takm9 USA)
LCQ ion ”a&nﬁﬁﬁ.@ g&ﬁ@%@%ﬁ?&r ghiRle, 5 QUSSR r@ﬁ?é@&@% ALindoLid aansridhe 35
capillary heater at 160 C. ESI source opera%es at_ 3. V and the cagrl |l ary

heater at aém?x%?“élbe*@ﬁ%?r@t%lidé“?@%‘uﬁsé%%? Sr“hcoél FBHE FoFECiR

per f or ned a@;deianWBose 08 3aghefin AdrecokAPDIs azetls by alfRabimg: ideat pidbes from 50 C
to 250 Cin_ 5 mn 3/033495 PCT/ EP02/ 10644 22 (EI ectron | npact)
spectra ar ePf pé’cor(ﬁlearn% gsﬁ“ﬁ Il GAN (San Jose, CA, USA) TSQ 700 tandem
quadrupd e mass Eiperveniet @so citienpltrseempesifenawbich cas reletsedhe 26@veC.
Specific ro fed, ?Iyé;% i meter.
The angl e o%@%%%? |u(§)ra1l Ciggglrsecorglq%& Eﬁ%@ (Q,e‘Ft J;?E% Ut | onﬂggﬁgﬁénl\/]g%g&rd For
some 5 nol efupagnterpleadypinisiration groipEnyensionpisan sggl ap gI8eIugIr PilY y

probl ems. VédigfiofsUH RBperistorfdQlcBEMN 86htHEIAth amMBliIeo MR JHsak10 ePlh RBBA4dsC Kar |
Fischer titrator. Preparative chromatographic separations are perfornmed on

silicagel 68 R@f tt"l?"‘a%a?ﬂf‘ésrl‘étl%‘?r%‘nf@ 40 pm reference 1.15111.9025, using
i n- housz nodi f i eth dddbtion hﬁ/meacﬂl&: mgmlmltahsmmmweﬁsmbmmsw( 80 mm

. d. ) f1ow rt?(;[n% QFSE)V(\Z%SP in a S rﬁie &Euent SldCI;H as Wé{i or 11’1 (]étlosnl la'p%?% éar ative

sol vent ni xPUres are as descr| vi du
chiral chr osdinegrhysione oide pyalyathy@ns gh’lcelSpéydeunﬁHUOQYielae Ep¢Cpt other synthetic

solvents, antibacterial agents such as benzyl alcohol, antioxidants such as ascorbic
acid or sodium bisulphite, chelating agents such as ethylene diamine-tetra-acetic acid,
25  buffers such as acetates, citrates or phosphates and agents for adjusting the
osmolarity, such as sodium chloride or dextrose.
These pharmaceutical forms are prepared using methods which are routinely
used by pharmacists. .
The amount of active ingredient in the pharmaceutical compositions can fall
30  within a wide range of concentrations and depends on a variety of factors such as the
patient’s sex, age, weight and medical condition, as well as on the method of
administration. Thus the quantity of compound of formula I in compositions for oral
" administration is at least 0.5 % by weight and can be up to 80 % by weight with
respect to the total weight of the composition.
35 For the preferred oral compositions, the daily dosage is in the range 0.01 to
1000 milligrams (mg) of compounds of formula I or II.
In compositions for parenteral administration, the quantity of compound of

formula I or II present is at least 0.5 % by weight and can be up to 33 % by weight



Chi ral pak AD 20pm 100*500 mm col utm using an i n-house build instrunent
with various m xtures of |ower alcohols and C5 to C8 linear, branched or
cyclic alwerwe®3mps 15 350 m/mn. Sol vent m xtures are asPdagPol/owds i n

i ndi vi dual procedures. Melting points are determ ned on a Biichi 535
Totoli-type fusiononetre, and are not cgorrected, or by the onset
tenperature on a Perkin Elnmer DSC 7. Unl'ess specified otherwise in the
exanpl es, the conpounds are obtained in the neutral form 20 EXAVPLE 1:
Synt hesi s oVith gespgelsto the fotpliweight of the composition. For the preferred parenteral

- (et hyl sul é@mydsittohs PinRelob st 7R 80 1ahgEb foqr}ﬂgeo 1600¥G@bf Hnfednad oP4 M
8.86 mmol) dded dropwise to a solution of

phenyl ( 4- pi }gﬂélfnf‘gl et hanone hydrochloride (1 g, 4.43 nmml) in CH2A 2 (20

) | at 0 C. Themhe ﬂﬁ@ftddys(?ln fefﬂ%ﬂﬂigg Wid8 FariBeRk Ho¥@s usitt vt Yondstid o@ndht ge
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final ket ONfhe ]1 n {e)ahﬂ@rﬂel%é @tt#@lpégsuﬁiglllg%s(:%eh%g 9, 98%. 1.2

Cycl obut yl (2- py anone 0 an etheral solution of cyclobutyl
magnesi um br om d&hg lepmeedamplsrargprowdey Eir diumtrative POT®seronly and am"mt) and

magnesi um (ﬂa?éad@a,, ndr skdul@ky bk @or?sittxh_faeﬁ ad 1%91d?ﬂrg)t?1e Yi@%nﬁl&pﬂl\’\ér%%m Tt r com

sol uti on. of cy nogyrldlne (748 in ether
t enper atr e’rh%IetS legim, ghiy &t vk %Pl?ré"a‘%tlelt%t RR/&E‘“%]K@?&H?@G 2§g m%%ftﬁaPP%o fghean

aqueous _sat fotlaig exaingles @8n 6t ndddGlitholibexdrbaihg it MASt EIcbRCMHe Wveht @D
et her. The organi cﬁlgp%ie was dried aver MgSO4 and. concentrat ed under

vacuum The resfd ShFEFterFP R ﬂ&‘i"]?‘ﬁ%&%’(j‘? apiyess ptheryise gpegéffed in
(hexane/ Ac Cite &Sfr@))est chaghoteridation of el @bipoyth2why pédérmed)deesamganend as
col orl ess Of{l %QF 83 % . WO 03/033495 PCT/ EP02/10644 23 1.3
(5-Chloro-2 %3 pyri di nyl ) met hanone 8: To an etheral solution of
br omo( 5'%hl or o- ZNMR wepiry apageesied on QBRIFEER d Cfa5enfourier Transform NMR

2- br ono- 5- CQbQﬁBrﬁéﬂér‘?ﬁt&%%ﬂ(&n% ct ge&?c thr M?jec% @btd{{aﬁ“ ngs (234

ng, 9.62 mol) in ether se a ol ution of
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organi ¢ phase was r|e ver entrate der” vacaum
r esi due2®asrdmgbas fechn @i tb 120ang/ . it irsatutiieno o laékeQCbrﬁhéldﬂ’eufé@uﬁrﬂmgﬂiﬂl pfit es. The

sol ution msMwaﬁw@@@l bxch@éﬁdaﬁ kRifts @fe gv&piﬁc[%& ualREe18 Blobt 1198 tgienl\é@m 10

and extracte ani c phase was dried over MgSO4 and

concent r at etf! er@ﬁti%tﬁnéﬁéugms (Grutsrated HEeEhPFIerEs- by chr omat ogr aphy on

silica gel (h_exm% @g%rom%gjﬁ&)eaé:&eﬁbx’{t‘% ih II".',@/MS mode are performed as follows
(5-chloro-2-thi egl)élb%i( ridin net hanone 8 as a Yyel Ipovm sh ol | 13 g,
52 1o) . 1.4 3, 3S¥brrepfipos | (2 thi enyl) -1-butanone 10:

25 Analyses are performed using a WATERS Alliance HPLC system mounted with
an INERTSIL ODS 3-, DP 5 pm, 250 X 4.6 mm column.
The gradient runs from 100 % solvent A (acetonitrile, water, TFA (10/90/0.1,
v/v/v)} to 100 % solvent B (acetonitrile, water, TFA (90/10/0.1, v/v/v)) in 7 min with a
hold at 100 % B of 4 min. The flow rate is set at 2.5 ml/min and a split of 1/10 is
30  used just before API source. The chromatography is carried out at 30 °C.
MS conditions
Samples are dissolved in acetonitrile/water, 70/30, v/v at the concentration of
about 250 pg/ml. API spectra (+ or -) are performed using a FINNIGAN (San Jose, CA,
USA) LCQ ion trap mass spectrometer. APCI source operates at 450 °C and the

35  capillary heater at 160 °C. ESI source operates at 3.5 kV and the capillary heater at
210 °C.

Mass spectrometric measurements in EI/DIP mode are performed as follows:
samples are vaporized by heating the probe from 50 °C to 250 °C in 5 min. EI



15 A mi xture of t-butylacetyl chloride (1 m, 7.2 mol), 2-

(tributyl stannyl)thi ophene (2.4 m, 7.56 mml) and PdCl2(PPh3)2 (98 ng,

0. 14 mmolwo 031033403 uene (50 m ) was heated at reflux until PCHEPS/&N6E4 ng

mat eri al di sappeared. After cooling at roomtenperature, the brown-black

solution was diluted with ether and washed wth a 0.1 N aqueous HO .

sol ution. The organi c phase was separate%j? and 20 stirred vigorously with a

10 % w v aqueous KF solution for 30 minutes. After filtration, the |ayers

wer e separ aggtdndmphet) Spegaaite edtordvashet AFINNIGALgSan fddeNes, USK)iEDh over

NSO and CoRPEREA e a0 £ES! Qa0 R AN Y8 EALORRL QLR 66'-E"
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3,5,5-tr] me{nﬁé - ei’ﬁf“i??ﬁ?réﬁ?/ 2Clp oY oﬂ‘ée S I RHLE as a col orl ess

oil (670 ny, S7wHer cdnenidetiaRiad deng AnfmhiBiheRRMEnd3e k3M Fliltget i tl e

conmpound was s%/)nt hesi zed according to the nethod described in 2.4.

Cycl oheptylf“fgl i enyl ) met hanone 13 was obtai ned as a colorless oil (708 ng,

16% . 1.7 2-Cycl preatayive chicthdtbdraphit yei-hatmaiRerd perfdinedidr dikcagargoouadkias

synt hesi zed_accordi ng 1o the netho ceihed in.2.4. 35 . i

Y Oye opent YRF (e - i SRS SENSR Bl irdee BBaGrarTRRI YN (701

ng, 70107/0 . WOagd] O88AesSsiRCTIERDS (3D Buini.d.R4low, 18tes between 70 and 150 ml/min.

Pheny! (t et r Ryl Osrddtica Bl ORU B HHIRE BANANEshbed in individual .

Tet r ahydr o- 2I—I—tﬁ?%py?a%-4-.car Snﬁl%qrj%‘lle yvas%sqyr?tlﬁ%esﬁ Zed as e%rgf?%g%s in:

Straessler C , LPri@errtie chineliohgematagiaphic sepriafiongaierneringmed p19dAICERD (5),

éﬁlZBE igg4. Eﬁi&@ﬁﬂ@@zgﬁfh,h@o@dﬁﬁr&ﬂ&ﬁﬁ%@m%ﬁ iki(q%%%legfagd 1&@1?&%%&1_ and f
gy B . @/!ﬁ on o

phenyl magn‘éél Um brom d(e)m%%%ti@&?ﬁ%dn% i?ﬁSrrlm%) was adgreé'can ?héegér;[i_xture

was heatsd 350 mfhinX Sbventlfaixtines bte asAdsetibenialihfigidahl proostdresrper at ur e,

et her was added .the.imnne s . hydrolyzed_w 1 HO sol utian for

T0 m nutes The SepmATatEedBimadth & ARSI TR fuliolbbaREng AR 1

sol uti on f orrel®tepmatted. ortydhe pysetitonpiraisee was Petkis épareabet 7and washed with

brine, dried ove,MiSCH. Al SHARNAh’E LY ACLWR cdifihids G QiTaheg5ARY on
silica gel (CH2CLl2/ hexane 30/70), the phenyl (tetrahydro-2H

t hi opyr an- 41§ y#dPHanone 17 was obtained as a white solid (3 g, 70 %. 1.9
Cycl ohepd vyl E3ampriedi syihest bareses18: A sol ution of

N- met hoxy- N- net hy| cycl ohept anecar boxanm de (1,11 g, 6 nmol) in 15 ether (10
M) was addéd dro ‘“%%glg?“l-%ﬁé'P‘BC%‘%%lﬂalPéfHH“ﬁk%é‘PPFﬂhi opyri dine (prepared
by addition of Bifeat PIPEA1 B4, mb Sratahinol) ovad-dddedramprisci the olithd afl , 6 Mol )

in ether (3Bedii-@bendyi@ethditieHyitdthRrias: gl4 .48 etnbipin EHhOYr(So 8ty at’8 C,
guenched by addition
0 °C. Then, neat MsCl (377 pL, 4.87 mmol) was slowly added and the cooling bath was

25  removed. After 30 minutes, the reaction was quenched with water and diluted with
CHgoCly. After separation, the organic phase was washed with brine, dried over MgSO4
and evaporated to dryness. The final ketone 1 was obtained as a white solid (1.16 g,
98 %).
1.2 Cyclobutyl(2-pyridinyl)methanone 7:

30 To an etheral solution of cyclobutyl magnesium bromide (prepared from
bromocyclobutane (970 mg, 7.18 mmol) and magnesium (175 mg, 7.18 mmol) in ether
(20 ml)) was dropwise added a solution of 2-cyanopyridine (748 mg, 7.18 mmol) in

ether (10 ml) at room temperature. After 2 hours, the reaction was quenched by
addition of an aqueous saturated solution of NH4Cl. The mixture was extracted with

35  ether. The organic phase was dried over MgSOy4 and concentrated under vacuum. The
residue was purified by chromatography on silica gel (hexane/AcOEt 95/5) to give the
cyclobutyl(2-pyridinyl)methanone 7 as colorless oil (960 mg, 83 %).



of aqueous saturated NH4Cl, allowed to warmto roomtenperature and dil uted
with ether. The | ayers were separated and the aqueous phase was extracted
3 times vwolh3@ss4et her. Conbi ned organic | ayers were washe@®CrEP2/bsitNe,
dried over Na2SO4 and concentrated. After purification by chronatography
on silica gel (CH2C12), the cycloheptyl(3-pyridinyl)methanone 18 was .
obtained as a slightly yellow oil (490 , 40 1.10

4- Cycl ohept en- 1-yl (phenyl ) nmet hanone 21: 25 Met hyl '
4-cycl ohepteae-| (Baiﬂﬂmoy:l-ﬁiléhyl\ﬂ&pﬁlydlhﬁﬁﬁétheﬁbr% described in: Chuit C.,

Tetrahedron (19 797-481 t ene- | gar box ate
(1.54 g, 10 mmlf() E&RF% gl utlo? r??Fm“h"g%?g%l% %)rg‘lﬁlﬁn ﬁr%gnfilugi repa_rl mml)
wer e sl urr edbigmorpiEhia2o-thiophened 1 €ab 19632 wowi antlanagZ@S@Iuhdamga(Etazlaggn A
sol ution ofg} BZ R0 étﬂerT(ﬁgn(lﬁ%/a@droﬁﬁsgyﬁd A SBRutot Wasl%%nB}\[fat i (1 'E nhut es

mai nt ai n| ng the tenperature bel ow - for 20

m nut es Pat 28 mmelhtp ¢hendAad) & rormignpsipdiightfterdibeys. W@CUOIFW@Spr oduct
was extractegnos¢digy addiden afnah adieoos gainratep helsdomaSNidy CleFhowertuMy83 and

concent r at edy - Pk vhile ek Q%r?am; - plias! D@ g&%a%%d g?elsg%é%}gfa%g l:c#]cég‘_xggea)

afforded the amde as a co or
N- net hoxy - Namdet lrgéuvam Thee meaigiud ivas dltedisd with aeW HEEsqldflorrhi) 9(amjdmmg ga down

was adgd of St care s vl SRR AT QAR A8 bl b sty flmoright T )

mi xt ur €9 waPLTETaEF Pt ﬁﬁ Tofeegati e PRASE s CRieaoye vgwfea%aoweflﬁaa 1 N
HC  sol uti ogydep w&&%&%@%ﬁé% @:E’Q}%ﬂ&%%ogr;;wrpml@as%at 40 C. The

sol uti on was dil uted et her an he orggnlc g ase separated, dried

over MySO4 %‘ﬁ’éﬁ”&éﬁ%%"t f?%/tl@ato givfethed3ichloar-2dhienyky Pyzilﬁmﬁaleagﬁnaﬁ%?éa 2on
silica gel ¢fibkishZihexans 5@@,4)90) and t he 4-cycl ohepten-I -

yI(phenyI) t hano ate sacolorless oil (1.359g, 77 %9. 5
1.11 Phenyl § thlgg %%3[%31 1iﬂa‘)“i’@t]r{)anone 22:
8-t hi abitcycl o[ 3. & ndikaot aﬁt—Butgrraxeenmashlsxyatﬁ(Ileal Zedmasl)descri bed in Parr A J.,

Val ton N J. griRepsedef) BioptMaCale ok, 156 HBasy bﬁ@gaci\g(pphlgmg@qﬁ%m A i of)1991)
30 (8), 2607-2609. 10 A solution of tert-BuOK (2.41 21.52 mmol ) in

- BUCH DVE 1 Bluend (3 mwees heathderd rawOniltibe stashdmatsaiabfisappearcd. After
8-t hi abi Cycé&ﬁlég %t Pdo?&%e%ﬁ)e?atgﬂee tﬁébé%m%laéi@so?éh&ﬂ@&é d&\ﬂ@d whidsyhdrekay!

i socyani de (2 3 “mmol ) m ). The solution was stirred
for 3 hourswa%heflaar«ﬁ fté’nlpléraatlﬁmbs H%S(O%}Ft“’&d@’il? PrgAnisfPhashwps segsatad 2edir e was

washed 29 t hstu@ecBﬁEM"oa&l?dmﬁﬂéJ €0 %wmalztgi%ug CPdFlHohﬂi’d)n fOF 3@ EhiDVEs. Atﬂ&804 and
evapor at ed. f Qurréflcatlonb ah n.silic !
(noxanel accllugr1@ 1R v ep @il Be FredfL AE Mailn B ¥ B
obt ai ned as ’ae%‘é)‘{eé 58 3319 congengiyjed gefr 63)1‘1“31/1?@‘]‘0!1 eil ap shrageatogrppped P
D) o SpSELLBLOEA G s G 8 1 R0 9 DB M0 ROR R 38.
After 30 mi erlerdess oilH@l1Q wg. AP was r ermved and the reaction continued at
room o5 1.5 3,5,5-Trimethyl-1-(2-thienyl)-1-hexanone 11:
The title compound was synthesized according to the method described in 2.4.
3,5,5—tﬁmeﬂ1yl—1—(2-thienyl)-1-hexanone 11 was obtained as a colorless oil
(670 mg, 57 %).
1.6 Cycloheptyl(2-thienyl)methanone 13:
30 The title compound was synthesized according to the method described in 2.4.
Cycloheptyl(2-thienyl)methanone 13 was obtained as a colorless oil (708 mg,
16 %).
1.7 2-Cyclopentyl-1-(2-thienyl)ethanone 15:
The title compound was synthesized according to the method described in 2.4.
35 2-Cyclopentyl-1-(2-thienyl)ethanone 15 was obtained as a colorless oil (701 mg,
70 %).



20 tenperature for 16 hours. The reaction was carefully quenched by
addition of a saturated aqueous NHAC1l solution. After addition of ether,
or gani ¢ |wQeB/08&s35 separated, washed with brine, dried ovecTNpsMcand
concentrated. The residual oil was chromatographied on silica gel
(hexane/ AcOEt 94/6) to give the phenyl (8-

t hi abi cycl o[ 3. 2. 1] oct - 3-yl ) net hanone 22 %5 a colorless oil (586 ng, 38 %
25 1.12 1 -Cycl oheptyl-2-butyn- | -one 23: A solution of

gycl ohept ane8ar bw&ainglmd@ydﬁyc(rﬂaﬂ{glloﬂ;ﬁ)mazum)lxﬁeltl?amoiﬁbﬂi?( 10 m) vvais adﬂed
ropw se at -70 ion of i thiu 5.4 mmol). The
mxture was sti rre Y or%%&gpﬁ '476 E‘g}sﬁv@ﬁéﬁn %%’i‘st‘ilegﬁefl)lﬁqueous
sat ur at ed apHaAsElent. dmctwutleﬁelaigadmedHt dlelva (Chrirh. cAgta B9 b I80db)a i 62 % 185

Qi yuLed wiLh of Ml bRYEIOD ML Lo AEARIAL SR babBPAALEPRESE s

extracted 3 tines w et her ani c ers were was

brine, & i camslereragdiged indey EH QO mht4dM sefution oé@hf:myl@mgneﬁumayomde

chr onmat ogr aphyHro@ 15h, 4€ a6l whi 8@REARE 1hemiBRieRhs nbhied &l £alQkoras obt ai ned
as a color]ess Thi s al cohol was oxidized using

standard SWETH® sAIJte&??iﬁlir’tg %%Qorf‘&e’f%?rﬁpgﬁ dherevasaddes prd ihoimipg was
chr omat ogr aphlyolpredsiith ea geIC gblaxen eir AOGkInuSs. 9ilé Gjgahiaghase was separated

33%%28;%%%&% 12 015148 8uflort R 90/ R 3ees! A el A2 PnlBrwa® M- VO
(2, 2- Di Tt hyP2Rte R Rathes Y pHRe ffief vuehMaRMeand cvapprafed in vacuum. After

2, 2- di net hy¢bram3togiaphger Stealeh CHH G marase SY/T0) ekt pRehyHEtB@serd-dred in:
Duboi s J., Foures C. Bory S., Falcou S., Gaudry M, Marquet A,

Tet r ahedr onthioRyERy4-YDmethangpe 17 gves obkairbaset wite solid (3 ¢ 70 %).

2, 2- di met hyi .91, 3- Gy Inape1B-HridkeHaio0d 188 g, 10 mmol ) and N, O dinet hyl
hydroxylamne H 1.51 15.5 I rred in THE (20 m) cooledto
-20 C under ni t?}aééwhO%OgHr%?tPBqu?m%@gfo@fP eFHROLRARL- 186 By Ha

added oMer ethér (TDmul) ess radet driopwisg at Hs tcewmexcmhmﬁreofmehmmpyﬁdiﬁe ﬂ?ﬁﬁarm:lxt ur e
was stirre . 1 0 % ipaqueous
NHACL. Thedbr%{ ﬁc(?n \?\%&%gzgﬁlag%‘%ﬂqb%nga%e glpgme\c,ib%gél%o? anl %ase was
dried over S a7 “Cdidermixture waststirgive 2hoob ef FESE, @uhnqhtd8>ygidd@®n% :
The crude Nofrmguboxsysdiumedcy,aiatiewddlio8vagm . r8<7rnﬁfﬁiﬁbéravm adld sigatededti n dry
THE (25 n) and cooled at 0. C. A 1M etheral phenyl nesi um br om de

sol uti on (25Neh{The dayersgere spparatidaay the apvsae PQﬁEF Wﬁ%e | HHORRETR | owed
t o read® roghel Sopdripest crgamie layAfs were Weshediwih brihe, driedtaveeNagB0camd ed at 0 C

and car ef ul d F;—qg%. ' room

t enper at ur ewﬁ'lqﬁléﬁg%guﬁ%%nf%a%o%t e O%%tt%ﬂpq?ﬁfggﬂé%gg FL&%OC? %a%% c phase
separat ed, drclabdpiyl@pyNiBmatithnooe ¢ 8 kias abethed Hsen slighilgd yellowooil (48@sng, 40
chromat ograghi ed on silica gel (CH2C12/hexane 25/750) and the (2, 2-

di met hyl - 1, 3~'di oxan- 5- yl) (phenyl ) met hanone 25 was isolated as a col orl ess
oil (1.30 g1 1020 ‘S@ycylohgptm-lﬂéﬁﬂlemﬂimthﬂnmﬂleyl - | - pi peri di necar boxyl at e

26: SolgH (BOC) Zf)le{fgfl@ cgcloﬁzpténmla)bo %tea\ggesg'nﬁ‘férs{zh@ Q%é&nb@& 1r{ Q‘B‘fﬂt
t enperature 4- benzoyl i di ne ydrochl oride (6.2 g, 27.4 mol)

Rl pe
di ssol ved i A~ geW?WCHP%( 72,280 4797-48T3
Methyl 4-cycloheptene-1-carboxylate (1.54 g, 10 mmol) and N,O-dimethyl

hydroxylamine HCI (1.51 g, 15.5 mmol) were slurred in THF (20 ml) and cooled down
to -20 °C under nitrogen. A solution of i-PrMgCl in THF (15 ml, 30 mmol) was added

30  over 15 minutes maintaining the temperature below -5 °C. The mixture was agitated
for 20 minutes at -10 °C and quenched with 20 % weight aqueous NH,4Cl. The product

was extracted using ether and the organic phase was dried over MgSO4 and

concentrated. Purification by chromatography on silica gel (CHoCly) afforded the

amide as a colorless oil (1.60 g, 89 %).

35 The N-methoxy-N-methyl amide was dissolved in dry THF (10 ml) and cooled
down to 0 °C. A 3M etheral phenyl magnesium bromide solution (17.5 ml, 52.5 mmol)
was added dropwise and then the mixture was heated at 65 °C for 1 hour. The mixture

was cooled at room temperature and carefully treated with a 1 N HCI solution for 30



di oxane (100 m) and 1 N aqueous NaCH solution (55 m). After 2 hours, the
m xture 25 was diluted with ether. After separation, the organi c phase was
washed wiwb osasap; dried over MgpSO4 and concentrated i n PaTdmEPo2/106he
colorless oil solidified on standing at air to furnish tert-butyl

4- benzoyl - 1- pi peri di necar boxyl ate 26 as ﬁ white solid ( 7.8 g, 98 %9. 1.15
1- Cycl oheptyl -3-(trinmethylsilyl )-2-prop3 - -one 28: 30 To a solution of
trimethylsilylacetylene (4.78 m, 14 nmmol) in THE (10 nl) at - 78 C was
added dr opwhingted a$@buti Dife &flutisi wad ilutex and efiferind the ofga@ic)phadé t er 30

m nutes, tREpJFEIUESedERr VST on&gltﬁt@tf‘q“h@ réﬁéﬁﬁl'oﬁ%a%f N-met hoxy- N-
nmet hyl cycl ohept anecar boxam de (10 M) was added.
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35 o t
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aqueous phase was extracted with ether. C0an ned organic | ayers were

washed with pri nqaheg}mgagnm@rddmg&}%t_@%m&%g@tzgat ed. After purification
by chronmat ogr apr%y on silica (hexane/ CH2C12 WD 03/ 033495 PCT/ EP02/ 10644

27 90/ 10), the T HEVRTIGHS Wll?%ta(rt?loﬁ‘ét"‘ﬁ‘ﬁlswtlhﬁliedzasp‘?e&ﬁ?‘ﬁedl DJRE" 28 was

obt ai ned aswatonClOUQBefsSSlemi SIUMAC{He FA., Routl2dg)W., Ph¥chemistry (1991), 30 (8),

Cycl oheptylz(ﬁ%-ﬂ%@ yl -1 H pyrrol -2-yl ) met hanone 30: To a sol ution of -
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ZnCl12 @ébheral sat sdlivden ¢f16rtByOKL 2.4l JL . afhoerolrinttrRgdn/DMAd :2 @d4onl) vas

m xture wa T, n
R ety P 605 ) GERT SBSHAOAY 3% MR o0 I0 g

conti nued dpPsYieiyt isppaniied? & 31 -85 mmel iz DME/GP Ny, shhe sphdioparpstined by
addi tion offoﬂ\@heﬁrsadtdoérh&erﬁbe&hwre Affertaaamiodidr H&@@I th¥Wintilued e waddeBritn
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After parifletpbi@irehe1e BbeRYThdrdaduifheny baeRngxuipheawyleitanene 34 was
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al lowedd 0 132 1.Cycloheptyl-2-butyn-1-one 23:
A solution of cycloheptanecarboxaldehyde (1.3 g, 10.3 mol} in THF (10 ml) was
added dropwise at -70 °C to a solution of 1-propynyllithium (15.4 mmol). The mixture
was stirred for 1h15 at -70 °C, quenched by addition of aqueous saturated ammonium
chloride, allowed to warm to room temperature and diluted with ether. The layers were
30 separated and the aqueous phase was extracted 3 times with ether. Combined organic
layers were washed with brine, dried over NagSO,4 and concentrated. After purification
by chromatography on silica gel (hexane/ether 80/20), the alcohol was obtained as a
colorless oil (560 mg, 22 %). This alcohol was oxidized using standard Swern's
conditions to furnish after purification by chromatography on silica gel (hexane/AcOEt
35  97/3) the 1-cycloheptyl-2-butyn-1-one 23 as a colorless liquid (330 mg, 59 %).
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40: Cycl ohept?l/] car boxal dehyde was prepared as described in: Reichardt C.,
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649- 6790 20806%;30I uti on of cycl oheptyl carboxal dehyde (1.89 g, 15 nmmol) in
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Wth 95  was diluted with ether. After separation, the organic phase was washed with water,
dried over MgSO4 and concentrated in vacuum. The colorless oil solidified on standing
at air to furnish tert-butyl 4-benzoyl-1-piperidinecarboxylate 26 as a white solid ( 7.8
g, 98 %).
1.15 1-Cycloheptyl-3-(trimethylsilyl)-2-propyn-1-one 28:

30 To a solution of trimethylsilylacetylene (4.78 ml, 14 mmol) in THF (10 ml) at -
78 °C was added dropwise a solution of Buli in hexane (8 ml, 13 mmol). After 30
minutes, the mixture was warmed to -10 °C and a solution of N-methoxy-N-
methylcycloheptanecarboxamide (2 g, 10.8 mmol) in THF (10 ml) was added. The
mixture was stirred for 30 minutes at -10 °C, quenched by addition of aqueous

35  saturated ammonium chloride, allowed to warm up to room temperature and diluted

with ether. The layers were separated and the aqueous phase was extracted with
ether. Combined organic layers were washed with brine, dried over NapSO4 and

concentrated. After purification by chromatography on silica gel (hexane/CHgoCly
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and cycl ohebtlyl ( SERRVE l%(fa*mﬁli@)lmwszmyu@eﬂﬁa%nﬁi bl ated as a white solid
(360 nmoi5 36 % . Noglationeetisd hydkeigiiesottesas pdimen ulSaigltﬁe proved@eused as

03/ 033495 S0 BCHEEDLPITE -k FROY Bt P2 1 FbobBhe KKk Db 00 U
to 'bA ~ NPW.NINO @n\JPAer. @ Soc.QRO@)NL22 (81D 16500.657. After purlflcatlon the
phenyl[4-(3-phenylpropoxy)}phenylimethanone 34 was obtained as a slightly orange
solid (1.67 g, 53 %).
20 1.18 (4-Fluorophenyl)(2-fluoro-3-pyridinyl)methanone 37:
A solution of 4-fluorobenzaldehyde (5.86 g, 45 mmol) in dry THF (10 ml) was
dropwise added at -70 °C to a solution of 2-fluoro-3-lithiopyridine (prepared from 2-
fluoropyridine (3.91 ml, 45 mmol} and LDA (49.5 mmol)) in THF (120 ml). After
complete addition, the cooling bath was removed and the reaction was allowed to
25  reach 10 °C. Hydrolysis was performed by addition of water, and the mixture is then

diluted with ether. After separation of the layers, the ether solution was washed with
brine, dried over NagSO4 and evaporated in vacuum to yield a viscous oil. The alcohol

was dissolved in CHCl3 (150 ml) and MnOq (58.62 g, 0.675 mol) was added at room
temperature. After 16 hours, the mixture was filtered on a pad of Celite and
30  concentrated. The residual oil was chromatographied on silica gel (CHoClo) and (4-
fluorophenyl)(2-fluoro-3-pyridinyl)methanone 37 was isolated as a white solid (4.83 g,
49 %).
1.19 (4-Fluorophenyl)(6-fluoro-3-pyridinyl)methanone 38:
6-fluoronicotinoy! chloride was prepared as described in: Anderson W.K., Dean
35 D.C,, EndoT., J. Med. Chem. (1990), 33 (6), 1667-1675.
A 2 M solution of 4-fluorophenyl magnesium chloride (7 ml, 14 mmol) was
slowly added at -30 °C to a solution of 6-fluoronicotinoyl chloride (3.35 g, 21 mmol,} in

ether (30 ml). After complete addition, the cooling bath was removed and the reaction
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0 cis was allowed to reach 10 °C. Hydrolysis was performed by addition of water, and the

mixture is then diluted with ether. After separation of the layers, the ether solution
was washed with brine, dried over NagSO4 and evaporated in vacuum to yield a yellow

solid. After purification by chromatography on silica gel (CHoCly/Hexane 85/15), the
5  (4-fluorophenyl)(6-fluoro-3-pyridinyl)methanone 38 was obtained as a white solid (1.52
g, 50 %).
1.20 (6-Fluoro-3-pyridinyl) (phenyl)methanone 39:
'A 3M etheral solution of phenyl magnesium chloride (4.67 ml, 14 mmol) was

slowly added at -30 °C to a solution of 6-fluoronicotinoyl chloride (3.35 g, 21 mmol) in
10  ether (25 ml). After complete addition, the cooling bath was removed and the reaction

was allowed to reach 10 °C. Hydfolysis was performed by addition of water, and the

mixture is then diluted with ether. After separation of the layers, the ether solution
was washed with brine, dried ovér NagSO,4 and evaporated in vacuum to yield a

yellowish oil. After purification by chromatography on silica gel (CHyCly/Hexane

15  85/15), the (6-fluoro-3-pyridinyl}(phenyl)methanone 39 was obtained as a yellow oil
(980 mg, 35 %).

1.21 Cycloheptyl(2-fluoro-3-pyridinyl)methanone 40:
Cycloheptylcarboxaldehyde was prepared as described in: Reichardt C.,
Ferwanah A.-R., Pressler W., Yun K.-Y., Liebigs Ann. Chem. (1984), 4, 649-679.

20 A solution of cycloheptylcarboxaldehyde (1.89 g, 15 mmol) in dry THF (10mL)
was added dropwise at -70 °C to a solution of 2-fluoro-3-lithiopyridine (prepared from
2-fluoropyridine (1.3 ml, 15 mmol) and LDA (16.5 mmol); Guengoer T., Marsais F.,
Queguiner G., J. Organomet. Chem. (1981), 215 (2), 139-150) in THF (30 ml). After
2h30 at -70 °C, the reaction was stirred at room temperature during 16 hours.

25  Hydrolysis was performed by addition of water, the mixture was then diluted with

ether. After separation of the two layers, the ether solution was washed with brine,
dried over NagSO4 and evaporated in vacuum to yield a viscous oil. The alcohol was

dissolved in CH9Clg (50 ml) at room temperature and PCC (6.46 g, 30 mmol) was

added. After 16 hours, the mixture was filtered on a pad of Celite and concentrated.
30  The residual oil was chromatographied on silica gel (CHoClg/hexane 75/25) and the

cycloheptyl(2-fluoro-3-pyridinyl)methanone 40 was isolated as a colorless oil (780 mg,
24 %).
1.22 Cycloheptyl(5-pyrimidinyl)methanone 42:

Cycloheptanecarboxaldehyde was prepared as described in Dubois J., Fourés

35 C., Bory S., Falcou S., Gaudry M., Marquet A., Tetrahedron (1991), 47, 1001-1012.

A solution of cycloheptanecarboxaldehyde (1.89 g, 15 mmol) in dry THF (10 ml)
was added dropwise at -100 °C to a solution of 5-lithiopyrimidyl (prepared from 5-
bromopyrimidine (2.16 g, 13.6 mmol) and BuLi (14 mmol) in THF (30 ml); Heinisch G.,
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Holzer W., Langer T., Lukavsky P., Heterocycles (1996), 43 (1), 151-172). After 30
minutes at -100 °C, hydrolysis was performed by addition of a 2.2 N etheral HCI
solution at the same temperature. The cooling bath was removed and stirring was

continued at room temperature for 1 hour. After dilution with water, the mixture was
5 extracted with CHoCly. After separation of the layers, the organic solution was washed

with brine, dried over NagSO4 and evaporated in vacuum to yield a yellow oil. After
purification by chromatography on silica gel (CHyClg/MeOH 95/5) the alcohol was
isolated as a colorless oil (1.02 g, 36 %). This alcohol was dissolved in CHClg (20 ml])
at room temperature and MnOg (6.44 g, 74.2 mmol) was added. After 24 hours, the
10  mixture was filtered on a pad of Celite and concentrated. The residual oil was

chromatographied on silica gel (CHyClo) and cycloheptyl(5-pyrimidinyl)methanone 42
was isolated as a white solid (360 mg, 36 %).

Non commercial ketones &lescribed in Table 1 were used as intermediates for

the synthesis of compounds of formula I and II
15
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ether and a saturated aqueous NH4C solution. After separation, the organic
phase was washed twice with water and finally with brine. Drying over
MySO4 anawoasapapit i on gave an brown-orange oil whi ch wasPchrEPrI®@Es aphi ed
over silica gel (CH2A 2/ Hexane 25/75). The al kyne 46 was obtained as a
slightly yellowoil (4 g, 20 93%. 1H NVWR (CDC3) : 2.84 (s, 1H);
7.33-7.42°(m 6H): 7.54-7.58 (m 4H). BEXAMPLE 3: Synthesis of

3-et hynyI 1- azabi cycl o[ 2. 2. 2] oct ane derivatives. 3.1

(3R) - 3- et hyEKAMHELFAZ-alyhayesisalf 2, Rdigheefl 3 bdydniggepeund conpl exed with bor ane

(1:1) 51 29 %Z}gﬁjrgmg?%%ék‘%u lgg I i di ”1321158' 47: Quinuclidinone (76 g,

0. 608 nol ) “Was™”a n of lithium acetylide ethylene
di am ne conpl ex 4,38iphegyl-BbiiBhenibdile Wals sglni;heéﬁHEl {D@Bcribgd mndermugdnt Sogen, at

0 C After a 0 t , t ted aqueous sol ution of
K2C03 was e;%g(%g 416‘% %%rﬁgﬁgléaé %ﬁ‘%g‘%%z #abt:@h THE (3 ti rres(%/g@Or gani c

phases 80 were e"o?ﬂiﬁlh@tj()f‘%fpmw @vermivgScdmaal 1@9@@&&@@@%@ WA The

white sol i diawes draé)wlgebtb%t Sflatidh &Q@Ehphfah 1tehednandid(d. @g S POGMUEY in
3- et hynyl qui ucI|

(3R) - 3- et hyR{A° eH?%l‘HP‘&@“cizé P ?gltatZr]OB’@tgté@Pﬁat‘ér@e%%?rez%@ours the medium was
3- et hynyl qul W’(ﬁlil T end apshatiwigh aF3BirgtedmanyousaactipOgrsetitivintamddystc ¢ 35
anhydride (ARQr#nic Eﬁas%%sgriéarovér ﬁQﬁ@ arf é\%&)ofé@éﬂ ﬂorggve 3 bl & was

poured over ice then solid sodium car bonat e was added (Caution: foam ng)
and st ilfri rdipiwaylbutaremitnile4b foa slighilyurellow exyrsodtduil é gV\/asaré)tam‘em‘,ue@ﬂ with
ether (tw Gglecap g) Eﬁgngg;@@e WO 03/033495 PCT/ EP02/ 10644 34 organi c phases
wer e conbi ned ah SO4. Evaporation of the solvent gave the
acet ate 48 {22 %dighegy- 3*/6’“%@61?1 ilgdP1 owi sh oil. The enantioners (400 g, 2.07

ol ) were separ  gslubin t\fmz;cdamaﬁtmrd@myl lbﬁg?ieﬁﬁh&&is e%xfs oﬂmmon in

hept ane/ et hanol / 2/ 8, 23 [ to
gi 5e (3R) - gﬂg‘f H(? wis 394 @E?EPVE?FQO 3. Sﬁf%ed’tswé‘ ‘\%Iteré?ﬁf%gt(élisﬁ §§ r%[m%i“cme)
solid (I6i r STHR(26Denl) enaist 00 Arer 1HAXO tigs brdb¥mixiive (WMdsHppiiré9dto Smixtdre of
(3R) - 3- et hydadr- kot sluFted Qfpfeods Rl §<51u§619|Af§;98 OJA}@u@& ehabgadR phdhd® 9,

0.926 nol) was treated with a sol ution of NaH % 10 dlsgersmn in oil,

100 ng, 2. 73Btoned ivicsrHiEnsrter debingly with pepe Jrying avgr MgrO22R0urs at
reflux, vvatg,gl &%Qo%gve %ec;}a it @ﬁcﬁ%agtch%n&g%lﬁﬁﬂfeﬁ%t/@'rdsﬂlc-g | residue

was treate, t te sol | of f,
di ssol ved |¢¢ka noelxa?ezsz) 1%3 ﬁ?l?egﬁ% Sln$ fyLP’re:lalov\‘/’vé)g?e aporat ed
to drymess eqgh).dried under vacuum to g| ve the

(3R) - 3-et hynyl - 11 0 i d 15 (138 g,
98 %. 3.1.4 (3R)}%@J§% ?ﬁ\&g{%% )i cy??% 7% (% e a?ﬁs%"? Ekge((r‘,rgqrr}k;lg)und

conpl exed VEXAMBOE 8n8ynthasid pf S-tthynyl-1- azablcyclo[z 2. 2]octane derivatives.
3.1 (3R)-3-ethynyl-1-azabicyclo[2.2.2]octan-3-0l compound complexed with borane
(1:1) 51:
25  3.1.1 3-ethynylquinuclidin-3-0l 47:
Quinuclidinone (76 g, 0.608 mol) was added to a stirred suspension of lithium
acetylide ethylene diamine complex (85.7 g, 0.791 mol) in dry THF (500 ml) under

nitrogen, at 0 °C. After 16 hours at room temperature, a saturated aqueous solution of
K9CO3 was added and the mixture was extracted with THF (3 times). Organic phases

30  were combined, dried over MgSO4 and evaporated under vacuum. The white solid was

triturated in ether, filtered and dried to give 3- ethynquulnuchdm -3-01 47 (56.22 g, 61
%).
3.1.2 (3R}-3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl acetate 49:
3-ethynylquinuclidin-3-0l 47 (21 g, 138.6 mmol) was stirred with acetic
35  anhydride (100 ml) at 120 °C for 5 hours. After codling, the mixture was poured over
ice then solid sodium carbonate was added (Caution: foaming) and stirring was
continued for 1 hour. The mixture was extracted with ether (twice) and THF. The



A suspension of the alcohol 50 (138 g, 0.912 nol) in THE (700 m) at -10 C
was treated dropwise with a 1 Msolution of BH3. THF conplex (11, 1 nol).
After 30 wb@3msxmtes at 0 C, the reaction was warned to 1@CT/EPodidshen
guenched by addition of water (500 m ). The m xture was extracted with
AcCEt and the organic layer dried over MSO4. After evaporation of the

sol vent, the residue was crystallized f38m hot  hexane/ t ol uene (70/30) to
afford the (3R) - 3-et hynyl - 1-azabi cycl o[ 2. 2. 2] oct an-3-0l conpound conpl-exed
Wi t h bor aneorganid phases asrecanhbined sod flded awe? MgSO95 E9jpor@fporgofzhe solvent gave

3R)-3-eth c 2 met hyl ether 53 (nethod 0):
g. 2? 1 (3R ytgggf‘?ﬁﬁy‘fsbg?%%‘e% %%)/)) Jé’zyaeﬁ)‘f“@’g%log[ 2. 2y2] octane wi 'Eh bor ane) 52: A
sol ution of the Toweranbiomarsd4¢@gy2.e% nisl) Wekd Bepprated 8§ MEC phromafegeagifo0 n )

was added %HH K@%Aéﬂ#sﬂ@%&%ﬂ%@%ﬂ(a@gl é@)f% /P8 Sd:oé‘ d@: Mikmnd6 9,

0.946 nol) ter gas evol'ution, reactlon was
conti nuéd a(ﬂlrl’(‘fbﬁlc @@ﬁﬁéﬁﬁk%ﬁ@ﬁ&l'%wlo%% 2{agE3ryl Pé%@@tﬂ?t%ﬁlaa‘ﬁh%% um

i odide (7 GsolidFdhBlded@antibeBsr, 1830dedsoNf ter 30 minutes, neat iodonethane
(88 m, 1.29 m)llz\g was .added dropwi se. The reaction was followed by TLC

(hexane/ AcOEt 7/ (MR} &4 conpletion of the reaction, a saturated agueous
NHAC sol uts.oms (Bﬁpﬂemmym&zﬂdeﬁ{b[:anm]dcmq Bioxbor e extracted with ether.

The organic pha Vel SO4 and, evapor.at ed.. The oduct 35
was crystalli ze r""(‘)cetaﬁe 4Sﬂﬁé ongy WS?H%%E) %‘%F%lutloril %ﬁzﬁg&oxy 1-
azabi cyi® o[ @spergpn mb&n@&mgm bmraoiem(mem)anazw@@rra) V\ﬁmt @usmglfad Aneosgt 85

Mo VB Mt e 06 ml aﬁg&g@%@gﬂﬁ%@%Aﬁ&g%%ds%h@ iducas

aqueous sol fe@artehW(tM@hqﬂ%nd sWé&éé@lh@@bimeéeraﬁéi¥tare§mfhﬂiseﬂ9%ﬁ ingefjgancl (2

(3R)-3-et hymwnu%dt&t@%mhﬁéwgmé vaboddtOet Wstdhd@ianeded : 1) 52 at
-10 C.  The reaction wa | oned by TLC CH2C 2/ Et OH/ NHACH 9

S [ 10/ 1).
After compl BXROR 1 B DRESPELEETOH. b e HIGE AP REa etk 10 & BB b
addi ti ars of (188lg] @8 p«)t aSSI um carbonate (control pH>8), extract ed twice with
AcCEt. The wer.e and.washed N over
MpSH and egap(a)tlghfs e fa?%%lc%cq@ggﬁoc Tas oéﬁ?mpoun Com 1)33e &%géjgggt '
white solid(1{R2316 g, 98 %. M5 (MH): 166. 10
gfﬁ;nsl etlhgggb:’*cﬁfsw sxolqig él%&?dl%b%lgs 21 PSI2AGY ik $RFod B8 YIPHY) - 3-
(3R -5 et ny T e Srirlr B noh B pom £ PEBTESRPBESs b 3 ASE L bl o
2) can qie Sﬁhﬁﬁdi%btz@ébltﬂe&éhcﬁﬂﬂk@g%$m\é@3{o ml@P@gnd meép@retnlcmiyy&idmorBaBr or
1- (br onomet hX 2“3% 2_“@ benzene i ns eaddo %et&-x 1 d% %)
1.2 (t, 3HV JETe Was Xprapiee 3@[% a4 R F%?im‘i ayeé 154 0%ent |
1H); 2.42 (Mgs@m)f\ftcz egqurﬁpomp}jtheeolyentaﬂmeé%ﬁ ope czvsqukb@tiafwel , 1H);

?m251|(—|;jd 15%@11@@%9%%8%/30)1@21&0% 8% GRE etnyhi)-1-a kbR (4 S0 Bd-3 41 57- 1. 66

compound complexed with borane (1:1) 51 as a white solid (142 g, 95 %).
25 3.2 (3R)-3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl methyl ether 53 (method 0):
3.2.1 (3R)-3-ethynyli-3-methoxy-1-azabicyclo[2.2.2]octane with borane 52:

A solution of the amino-borane complex 51 (142 g, 0.86 mol) in THF (500 ml)
was added dropwise to a suspension of NaH (60 % dispersion in oil, 46 g, 0.946 mol)
in THF (250 ml) at O °C. After gas evolution, the reaction was continued at room

30 temperature for 1 hour and the n-tetrabutylammonium iodide (7 g, 18 mmol) was then
added. After 30 minutes, neat iodomethane (88 ml, 1.29 mol) was added dropwise. The

reaction was followed by TLC (hexane/AcOEt 7/3). After completion of the reaction, a
saturated aqueous NH,4CI solution (500 ml) was added and the mixture extracted with

ether. The organic phase was dried over MgSOy4 and evaporated. The crude product

35 was crystallized from hot heptane to afford (3R)-3-ethynyl-3-methoxy-1-

azabicyclo[2.2.2]octane with borane (1:1) 52 as a white solid (120 g, 85 %).
MS (MH*-BHg): 166.



(3R)-3-(be'to ")-3-eth (m 1H); 2.09-2.21 (m 2H); 2.39 (pent, 1H); 2.65
55 ynyl 1 -azabicyclo[2.2.2] octane (s, 1H); 3.09 (m 4H); 3.25 (dd, 1H);
3.30 (dd,woDlBip3349558 (d, 1H); 4.70 (d, 1H); 7.26-7.39 (m PCFHP02/1G64NVR
(CDC13): 1.55-1.70 (m 1H); 1.79-2.03 (3R -3-ethynyl-3-[(3- (m 1H);
2.08-2.20 (m 2H); 2.36 (s, 3H); 2.39 56 nethyl benzyl)oxy]-1- (m 1H);
2.65 (s, 1H); 3.01 (m 4H); 3.27 (dd, az3bi cycl o[ 2. 2. 2] octane 1H); 3.30
(dd, 1H); 4.50 (d, 1H); 4.67 (d, 1H; 709726(m 4H) 15 3.3 :
3-et hynyl - 33 lezxaRpgtauﬁw@Luoﬂzaﬁcﬁo[zE@l&twﬁﬁaﬁﬁ

3- et hynyl qui nucl %% g n&é)? in CHZCI (2 M) at C was
added neat DAST%‘ &aq‘fc’ ?l)mf’rb i) e H’?é?ﬂ%da‘?ﬁoﬁmlt?)ﬁﬁiﬂumt’? iof Thﬁorl de) .
20 After 30(3R-AutiemyaB-fetGoxit-haziigaeidno. 2msarguatic bednwil: ) ssedteno c.end pH
was made basd @aborpelsh fou@@e%iéy .S fti @l A RgHEN b 66) 18/ P AR} 48 The

m xture was diluted with Ac t he ‘organi ¢ phase was dried over Na2CO3
and evapor atlidbe restHonehe grealphy vow reirhlized g sl@CHRITIOH MOHA 961B)iuaf f or ded

the 3-et hynyhvdhiasd (ddakg cé;&fycwa fee ﬂamﬁ@he/%r 236835425
PCT/ EPO2/ 10?0%%1n§c? a he nt h rlseldsovgr%:/lg evapz%:fg r’l%u%?ie lbase Bé x

1 cycl oheptwhsaatb{rﬁﬁi)as&deﬁtlbé@éyntkvlﬁzeawla)@i @%29@/#] oct-3-yl]-1-phenyl-2-pro
pyn- 1-ol 116, 1 %%% (method 1). 5 A 1.6 N solution of BuLi in hexane
(41.7 m, 66.7 I( dded dropwise to a solution of

(3R) - 3-E1 hynyl - 1E&r-8bitbyyt Dethydyl2]-aedtbiGelpl2. ZrBIoht;aJne,eBIREB (Behzylbly)p- 66. 7

1) in THE, f t t th
ml Lml \r/]vas (5&3801 593%01&%{2?2%%%%asggl(sfﬁ%%h&?yﬂé’ [r&% r&%éhﬁg ‘Tn(%o]‘}]e CF) (ransat hangne
44 (14.2 g, az?blczdolr%%mpciianeﬁaﬁle(ﬂs@ambt }"ywtda@@ﬂomay sadbbgdus Theusingl i ng bat h
was renovedraapéiihg P Hn@s%trIlqeraf@&n&i&lpmfjlﬁb&{zéﬁyﬁlsk%g@ to room

tenperature during .2 hours. The reaction was quenched ‘addi tion of
sat ur at ed Aqu\,“"’ga FH4C _solution. The reaction mxture was \Anchpd with

brine, driéd dver Na2SO4 and evapor gt ENNME@DClge| 1.2 SH) (‘1155 -nadmpd);:fijed by

chr omat ogr aphy; il el (CH2Q 2/ Et OH NHACH 94/

1- cycl ohepty) - ﬁg%(%ﬁ% %ﬁ%@?’ "1 -3?5&?@%9’3}[3‘@ 51 b@t 2§53ﬂf“} A1) Srknyl - 2
15 propyn- || - ol | azdificywds2. Qb?l]c&jt:n&d as 9 d/thllHoz 3z {ad, (820 .33 @ent33H943.60 Xt Ur e of
di astereongrs)|. After separation by pen nrl%ography on Chl ral phase

(Chl r al pak ADcot U, hexanefethan D—DEA ’m/‘L th-astereoners—117

(second el ted) and 118 (first elut eH)NMBr(‘éDSbﬂ - S-SRl & i%ds | 20

Absol ute confijgurations wvere determ ngd; By oMb e (hr %8 8lap8aY 1), bidsact i on
(3R)-3-(benzyloxy)-3-ethynyl- ' ' ’ J; 3 ;

55 (s, 1H); 3.09 (m, 4H); 3.25 (dd, 1H); 3.30 (dd,
1-azabicyclo[2.2.2]octane
1H); 4.58 (d, 1H); 4.70 (d, 1H); 7.26-7.39 (m,
5H).
14 NMR (CDClg): 1.55-1.70 (m, 1H); 1.79-2.03
(3R)-3-ethynyl-3-[(3- (m, 1H); 2.08-2.20 (m, 2H); 2.36 (s, 3H); 2.39
56 |methylbenzyl)oxyl]-1- {m, 1H); 2.65 (s, 1H); 3.01 (m, 4H); 3.27 (dd,
azabicyclo[2.2.2]octane 1H); 3.30 (dd, 1H); 4.50 (d, 1H); 4.67 (d, 1H);
7.09-7.26 (m, 4H).
15
3.3 3-ethynyl-3-fluoroquinuclidine 57.
To a suspension of 3-ethynylquinuclidin-3-ol 47 (151 mg, 1 mmol) in CHoClgy
(2 ml) at O °C was added neat DAST {132 ¢, 1 mmol) (DAST = diethylaminosulphur
trifiuoride).
20 After 30 minutes at O °C, the reaction was quenched with water, and pH was

made basic by addition of a saturated aqueous solution of K9oCOg. The mixture was
diluted with AcOEt, the organic phase was dried over NagCOg and evaporated.
Chromatography on silica gel (CH9Cly/MeOH 95/5) afforded the 3-ethynyl-3-
fluoroquinuclidine 57 (77 mg, 50 %).



studies. 4.2

3-[ (3R) - 3- net hoxy- 1- azabi cycl o[ 2. 2. 2] oct-3-yl ) -1-phenyl -1 -(3-pyridinyl)-2-p
ropyn- 1-wb 0343349346 and 147 (method 2). 4.2.1 3-[(3R) - 3- metmPay10614
-azabicyclo[ 2. 2. 2] oct-3-yl]-1-phenyl - |-(3-pyridinyl)-2- 25 propyn-1-ol

145: m xture of diastereoisoners. A solution of the

(3R) - 3-ethynyl - 1-azabi cycl o[ 2. 2. 2] oct -3-3391 net hyl ether 53 (6.3 g, 38.2
mmol) in THE (100 M) was cooled at 0 Cand a 1 N solution of EtMgBr in
THE (40.4 m, 40.4 mmol) was added dropwi se, followed by the coaddition of
a solution of enyl (3-pyri_di nyl t hanon 7.7 9, 42 mmol) in THE (10
m). The cm%‘g ﬂgﬁr@éﬁcw@fﬁgﬁm %{?lé%'cti on evol ved at room

t enper at ur et.f o -c@clbloapty-3-TBR)-3-frestitdxy olnazsdeey DR . gloetnd-pid -theryhe-pagdint | on of

brine. After i tion of gﬁ e organic |layer was separated, dried
over Na2S %lfﬂ%e%g%?gtlég? 0 S?t\}g a yellowish oil. The m xture of

di ast er 8oners 1451.6d%sgbtien peBuldyn beyateditl. 7 zal BOA fumohvias e ddedOlopwise 40
Slight!y yel Lautcald @l SetmbOl BapiGRiofs ORI ARuRATERSSI1064%. 7 37 4.2. 2
3-[ (3R) - 3-net hoxy-1| - azabi cyc OAZ. 2.2]loct-3-yl]-1-phenyl-1-(3-pyridinyl)-2-
propynyl acergl & THY (Hymigpoledat o ift-i HeTtiripgog |10 sHrtepthemediymgvas) 5. g
mtml ) Sndt %Bd(at?ﬁ% *tg,atna.afso%mlzaf cyao@@@%%ﬁe@mag@%e(ﬂﬁtmz@ )7g.was _ A
stirred at room, re for u , i um was .poyr on ice

t hen neutr eff”in?g]én @gpz%‘gr@. B %?ng&pgﬁ-%yﬁ&ém@gﬁﬁ?pﬂaﬁ r?]ﬁ’“?g@‘)“.g traction

wi t h AJQOEt ,resepparveds dlowed tppasesiawamd tyraog @fnpelgusrgaiig? boesoller  Na2SO4
gave the acgh@io® w diZndhedibpiiel daattionel satirdi8l age&sNH N sbitishI Byt ogr aphy
on chiral phase (Chiral pak AD, col um, he_xdgne/ r%g nol /et hanotld / 8/ 2 DEA
0.1%, di §f“ét}°éld§1’g‘§e\?0@rsé”a&m%l“ﬂé} e gripdover ffa ﬁﬁ&ﬁﬂ&vaj?é’ia? (‘1:°89 g,

319 first yellokieH oil Mas(fvifled bg hrom4Zogmphyndvet 32ica @2l (CH,Gly/BBOY/ NEgOHd
eluted, M M—|+¥LRE 391. 4.2.3 _

(1R) - 3- [ ( 3RY/8/ Het 113yt 3B RY ¢ Mthoxy: bpebicyslofd-3-2lechReHy i PAeYS2py r i di nyl
) - 2- priepy Nprbp@l-144616 Avab oMdieidnanolvhiie s61ldukd 88 B3 KO hikwiry bf was added to
the acetate .1%2 g9 %?j 15 23.05 mmol ) dissolved in nmethanol (135 nil) at

r oom t enper AEUFEC SR was stirred for 1 h then quenched with brine. The

m xture was ext raftdresdpSratiombyg chirdnimtégr@pity ol bisiral hganiChiplm&eAlhesdudni ed over
Na2SO4 and i ona; ined..after
Crystal |12k AROIBLEM 6/ APBRNT 1ob 8ol Rl 905 apodtPertifly SR FLOE

(1S) - 3- [ ( 3RuBdhEelg@pjainedaawhity sdlisis2. 2. 2] oct - 3-yl ] - 1- phenyl - | - (3- pyri di nyl

) - 2- 2G00r 0py - 13001 ConfyrdadRAGR abiefmBiah Bl sy Ofy OH Rk il fra@soradded to
the acetate 191 (9 g, 23.05 mmol) dissolved in nmethanol (135 nml) at room

t enper at ur eStU4i§& was stirred for 1 h then quenched with brine. The mixture
was extracted 3-(3RyESmétioty-Aciabicydbe.2. Bbgad/ - 1piRael- WS patidiad)-0vespyiNa2 SO4
and evaporaj gd, }n vacuum, ;g R4, product
4.2.1 3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-1-(3-pyridinyl)-2-
25  propyn-1-ol 145: mixture of diastereoisomers.
A solution of the (3R)-3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl methyl ether 53
(6.3 g, 38.2 mumol) in THF (100 ml) was cooled at O °C and a 1 N solution of EtMgBr in
THF (40.4 ml, 40.4 mmol) was added dropwise, followed by the coaddition of a
solution of phenyl(3-pyridinyl)methanone (7.7 g, 42 mmo}) in THF (10 ml). The cooling
30 ba£h was removed and the reaction evolved at room temperature for 2 hours. The
reaction was then quenched by the addition of brine. After addition of AcOELt, the
organic layer was separated, dried over NagSO,4 and evaporated to give a yellowish oil.
The mixture of diastereomers 145 was obtained by crystallization from hot AcOEt as a
slightly yellow solid (8 g, 60 %).
35



25 147 was obtained after crystallization fromhot AcOEt (5.57 g, 69 9.
4.3

3-[ 3- hydrwoyws®33445 met hoxyphenyl ) - 3- (2-t hi enyl ) - 1- pr opyny| JpgaiEPaz/idcd4 n- 3- ol
152 (nmethod 3). A 1.6 N solution of BuLi in hexane (1.12 m, 1.79 mol)
was added dropwi se to a solution of

3-et hynyl - 1- azabi cycl o[ 2. 2. 2] oct an- 3- ol 347 (123 ng, 0.81 mmol) in THE 30
(5 M) at roomtenperature. After stirring for 30 m nutes,

(4- met hoxy pheny B)((IR3- stllﬂla@fw h@b&@mag 2 HSck-319 -1 pHRGyINTHE-pyrsangIepci al ) in

THE (1 ml) was ded sl Af ter hours, the reaction was quenched by
addi ti on ofP" ¥ %ﬁegaé éé é‘\éﬂégﬂmm solution and diluted with AcOEt. The
organi ¢ phase W&‘Ssol\ﬂisd’mﬁfmefahohdﬂlm(5.‘5ﬂi$d5.(8\/fﬁmol)|ﬂaa$®4AB.(‘R728ﬂ§@B ated. The

yel | ow Sh ‘rﬁr' 4l (43 rgﬁf%} %591@ nﬁpe@a eb HoGHe Ghg/ MeOH
) d’i““ﬁ’E%‘F g?%y ‘E}éFQE‘F?%B? C& ?‘)i‘d%inc%%( SOPRL PHL4 o4

propyny ] q SrPOB1 ?ﬂ on K8 t\?\%’én
?‘3;; ; U;e[ gf % E%Qét%%rtﬁ )Xcoﬁpsgl%rg‘égkﬂgﬁpfgé 5?(93 §%aﬂrcﬂone over
(oo oy oy et ekl A iR BhREY A sl A Yo RbIMbE) oo

3-[(3R)-3- mhtrappﬂyasb@ma@p@mbcz{o&ran aleﬁgﬁe@ro'ﬂa]rmﬂ/eﬂrradlb( Qe,tsmem@l 012,
propyn-1-o synt hesi zed as described in nethod 1)

1
in5 aceto SETgémﬁrls)W%? ogii%r}ﬁdtaeg ‘Stature was treated with iodomet hane
(1.39 b, 22.40 Cammiund V&t :ei. szcg Bil vhufiess eluttdre Mfetl\eﬂiﬂgameous sol uti on was

led at 4 Cf lof 155 t
cooled o, 2oC | CophflRlizcp SolchALLAN-ALRALAR, Wi pigIRERT 159 a5 @ tan
-propynyl) 4 %3rréilﬁ)o3ty3Rl 3-meih ey bsz@jmfpl@[Zﬂ 2]0gt- éodlahéhmxbﬁr é@ygélr{yﬁe?thod
5 10 A N
1) cycl ohe>s<3c/)l% - -(go?rgt hoxy- | - azabi cycl o{_{ 2] oc %‘? -1- pheny
2- propyn-| - ol 10%56/266%01193%“%8”{0 AWAVIRY "’lfi]tdéd heast Rt (viv
2/3, 5Qasm )23, a@;ﬁnﬁdlﬁgbmkgednl? RndiRATN |(135rrﬁlﬂadﬁ)o(r19te617peffitu{@ aﬁdmls)maa fagoo tm .
t enperature er es, t erogen i0 e a
C'Tor & houtt i bucipe ol s, Y i RECPRE RS ke dH e
anmoni um 96°T83NiG PRASS BaHdRiRfeever DagShy and eXrmonmipd IMEICUNT %we PAO 196t hyl

3-[(3R) - 3; t hi enyl) - 2-
{[3-[(3R)- y{é%&l.f&&%&a mpBLRRL gﬁga_ﬁ{zgt_ & FhRGe Aebbok tsls7 e dop- i enyl) -

propynyl ] ox _
3- [ ( 3R) - 3- nk2Hox{LS1-3dFEDiScypethoie-12azabisralol3.221pcts3-gU-digtenyhl-Ehpyrjdipyiseopyn- |
-0l 2Gconpepiislicgnrbexed with borane (1:1) 193. A solution of

et her conpound, caonpl exed with

goreyr})émélz I( 1%8%”‘%@ %ﬁ*ﬁ’bffz %Olv‘iﬂoﬁé{?%éw% PaRagdedtn B a5t taf I e 1.6 N
sol uti on of 280k imrhél) bex@Enel 1ﬁ4n&:5a1l‘irdl (16 48 atmedn) tesaserblies added sﬂnmrivﬁmse
Sol ut on of -t Sbeqel O e i€ plSk dBRLRCN 5 fﬁgﬁt Ao o
sl owl y addeﬁfgal‘r‘ﬁ é’hé%Wﬁ?lan%t)‘FFr Nﬁ@? éﬁﬁ\?@%ﬁ")&ﬁ@dt"ﬁ Ba tre Hu%}émg‘i‘? owed to
gradual dgy WML O o0k afr e WiteP BryStaiRMiSn from hot ACOEL (5.57 g, 69 %). |
4.3 3-[3-hydroxy-3-(4-methoxyphenyl)-3-(2-thienyl)-1-propynyllquinuclidin-3-ol 152
(method 3).
A 1.6 N solution of Buli in hexane (1.12 ml, 1.79 mmol) was added dropwise to
a solution of 3-ethynyl-1-azabicyclo{2.2.2]octan-3-o0l 47 (123 mg, 0.81 mmol)} in THF
30 (5 ml) at room temperature. After stirring for 30 minutes, (4-methoxyphenyl)(2-
thienyl)methanone (231 mg, 1.06 mmol, commercial) in THF (1 ml) was added slowly.
After 2 hours, the reaction was quenched by addition of saturated aqueous NHyCl
solution and diluted with AcOEt. The organic phase was washed with brine, dried over
NagSO4 and evaporated. The yellowish oil was purified by chromatography on silica
35  gel (CH9Cly/MeOH 85/15) and 3-[3-hydroxy-3-(4-methoxyphenyl)-3-(2-thienyl)-1-
propynyllquinuclidin-3-ol 152 was obtained as a white solid (41 mg, 14 %, mixture of

diastereomers).



The reaction was quenched by the addition of solid Na2SO4. 10420 (I arge
excess). The reaction mxture was filtered and evaporated. The desired

nol ecul e wO3PsAeF pitated in an ether/hexane m xture andPCir/Epez/ed4off as a
white solid (2.3 g, 96 %9. 30 M5 (MH+-BH3): 374. 4.6.2 Met hyl
{[3-[(3R)-3-net hoxy-1-azabicyclo[2.2.2]qct-3-yl]-1,1-di(2-thienyl)-2-
propynyl ] oxy}acet ate conpound conpl exed?\ﬁth borane (1:1) 194. A sol ut| on
of the 3-[(3R)-3-nmethoxy-I|-azabicyclo[2.2.2]oct-3-yl]-1, 1-di(2-

t hi Ie)nyl) 23424 $p3Ry3{$hy@1@ﬁ3agwndl xmyqaxagrdgyh&l] -Banenexyl 23RO -ny, 0. 54 .
mmol ) in er it en_and at roomtenperature was treate
with NaH (%ng‘gﬁé%g[?g%ﬂ%ﬁﬂ FC{, ]?%g(ﬂﬁth Bo mol). After 20 minutes,

met hyl br omacet@S@u(l&Soml(SRBBJi@thme) azwdscyeld (Pezl 2jont-84yH - P o2 ahienyAf-2er 16
hours, the t hen
i1t ed w OO LfREr-8 B2 pihdt abffled o 0lhta BB #45

PCT/ EP02/ 1(64tpne 35504nd) at pedm éemphritage wee frepgS®ithaindoragihpoe Ht 3Hml. @240/ ness

to afford thgolyeid2olihdrdiés3Rhe héerrag&t&&y solhhox@-%;@.@'c@éd@&gti%?ora]h&rm 3-yl]
-1,1-di (2-thienyl) -2 ;S(BropynynilFB \é }acetate _conpound corrpl exed with

borane (1: llslt?é‘@nér’éfo 55sep tanPRPVEC GRSt d “has used wi t hout
?'E he[ ( pu; i f4.6atliv@nzy1rB- @@gmkﬁlg -Rytiroky- Q-pﬁeﬁyll\if%?ﬂb}b&nyldS (meth(?]xy—l— N

3 3R) - 3- net hoxy- I -azabi c o[.2, oct-3-yl]-1,1-di (2-thienyl)-2-
propynyl ] oxy alggicgéghﬁlpc?ﬁégﬁ%éﬁgég%’5&10\%&% di ssolved in a nixture of
acet ondPet her (28 smﬁJhQ@ ofrl -eydoltexye&43 -t tlatixy O -@abicFelof22. Aloyt-SvaB- lapicet!-and

Xt ur e vias BaaTaq PARAebE ol BB e b ARG B R Rior L Bl i PL g0y (e
extracti on Wesstreried withegnayl tronnisere: 6711He5@rfglélﬁl) at mtemmatum lAéfo Wt h

MySO4 and capce, méﬁ@tewgef{@ﬁglémuueﬂwaélcsaéa gmbcyf&mr @cmat Pﬁlﬂ%ﬁﬂm’arﬁn silica
gel (CH2C12/ Et OH NHAOH 9 1%foaf forded nethy V?‘ - met hoxy-1 -

azabi cycl o[ %2s3ind with edhey (3 tipes) (‘?dttI]?Félﬁ'W‘)m‘?np%oﬁ% ]%R?‘}’%?fé%%ﬁ lé‘giSG as
a col orlsesssmtd). (84 ny, 66 %9. 15 4.7

3-(3-cycl ohexyl - 3 RM@ y-3- phenyl -1 - propynyl ) - 1- azabi cycl o[ 2. 2. 2] oct an-3-0
| 1- oxide 94 metS . A solution of

3-(3-cycl ohfbﬁyIM@hﬁy@r[&@&mpﬂmy{hdzapucmm{ﬂﬂalquiﬂﬁuldrllildﬁu@ Buiey)-B9 (30 ny,
0.09 mmol) |} n"pﬁtld@x}(}g,&qatgg%sgltod@om tenperature was treated with nethyl

trioxorheniu and hydrogen peroxi de gloo pL). After

16 hours, 2@6t1he'3 H?)%)rwﬂm@f quhlféfelow R tﬁéfil bl et Bieal AmrpPYXRat €F  and

bri ne. ﬁte&orﬁm@a xed it Wrg@N161)Rese was evaporated under vacuum and
af forded the OXIde eriyative 94 as i %. 4.8

- cycl ohexyl - 3. (BSPRBRET S rethsalzfae,.ae@,wﬁoézmg' SRR Py R PR b 2.y
| -ol 111 (cehplecd8yith BoraAe 5261.M0gobutrimimoin BHEI(30 rnl hmsameled ABOIPL. AL, 16
O T A e e
T nUtes, | Cyeiumey KphenyEs. the adome wes 07oleat -B0T6. ma)solutlon of di-2-
25 thienyl ketone (2.4 g, 12.35 mmol) in THF (10 ml) was slowly added. The cooling bath
was removed and the reaction was allowed to gradually warm to 0 °C during 3 hours.
The reaction was quenched by the addition of solid NagS0O4.10HgO (large excess). The
reaction mixture was filtered and evaporated. The desired molecule was precipitated in
an ether/hexane mixture and filtered off as a white solid (2.3 g, 96 %).
30 MS (MH*-BHg): 374.
4.6.2 Methyl {[3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1, 1-di(2-thienyl)-2-
propynyljoxylacetate compound complexed with borane (1:1) 194.
A solution of the 3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1,1-di(2-
thienyl)-2-propyn-1-ol compound complexed with borane 193 (200 mg, 0.54 mmol) in
35 THF (10 ml) under nitrogen and at room temperature was treated with NaH (60 %
dispersion in oil, 23 mg, 0.59 mmol). After 20 minutes, methyl bromoacetate (55 L,
~ 0.59 mmol) was added in one portion. After 16 hours, the reaction was quenched with

water, and the mixture was then diluted with AcOEt. The organic phase was washed



in THE (1 m) was added slowy. After 30 mnutes, the reaction was quenched
by the addition of saturated aqueous NH4CLl solution and diluted with
AcCEt. Thwoosmaswt 30 phase was washed with brine, dried eoCarEPb2s@ and
evaporated. The residue was purified by chromatography over silica gel
(CH2C12/ MeOH 97.5/2.5) and 1-cycl ohexyl - 39

3-(3-fluoro-1-azabicycl o[ 2. 2. 2] oct - 3-yl )>1- phenyl prop-2-yn-1-0l 111 was
obtained as a colorless foam (m xture of diastereoners, 30 ng, 8 9. WO
03/ 033495 Pwith Epgg/d}_’@gmer ¥EgSQy gnd evaporated to dryness to afford the methyl {13-[(3R)-

Crothog” BERpd Rl alG o 22R0L YT B2 ubb o e S oMb Base Bl DET ©°

(1- net hyl - |cop1rp@nyﬁcgmpteap@w;th)u@eame(ma) weammlﬂao mgtfm%edmmzdnmqund
(1971), 5 @@us@ﬁ%ﬁﬁ%@gﬂ@guﬁﬁgﬁiml ﬁ&sif E (10 ni) at '78 C was
LI

treated with a 1. exane (1.21 nl 94 mol ). After
30 i nutes, %86 t Methwhfs- [(%ﬁﬁ’é?tht’?&’rb'%%“@’(@loiﬁ ?éiPcbﬁ-Yéiul htfb@rthieﬁmlhé‘ (300 nm,
2.4 mol) |mogﬁ5116,@}me}atw@56added dropwi se. After 1 hour, the reaction was
left at roomte ratyre for 12 hours. The m xture was then diluted with

ether and washed % 3 aiaL8F "ep disseyeding BrtHe of-pretoney g4 BLA0 el apds
dried over d@ﬁ%t@rm eVA @ hatvet ddied ayd esSreatidrowad mgm&ahy r@ﬁh dbhi ca gel

luti [ Et 90/ 1 3-(3.3-
l(oﬁt ;n;/f)nqw nu %Iza ureogte’i%(?ggmﬁes %\Aﬁu%télgeav\égs %Oiﬁgﬁqt g‘f%{:’ d agpgyus conpound
was us%:) NG splytipp ang é&;ﬁra(g_togﬁvaszp opmed wi AcOEt e organlc phase was
3- (3, 3- di pheiad with MgsYEAnd coneeabitey &l wlcdud. Bliatdatdnpy cieshiybgephebn

compound 15.¢c
S5 5 ai prii R fﬁ%a aﬁsﬁﬂﬁ[ﬁaﬁﬁaﬁ}s@%@w@dww@ () PR L
dl ssol ved i &xabidicl62. :B]b&t—@-@!ilCD@ (@4hidhyly-3 Brépynx9ladtthen 5 aPHBoldridss ()ill 20
1.20 %2%% s, added dropwi se, and the reaction was followed by TLC.
t

V\hen al | t|°)ng mat eri al has di sappeared, the reaction was quenched
wi t h wakger aﬁld 314(3 o cdehel-Bvhy droey-Bephenf 1-propsappi azhtibyclé[pe. Dogandal phase
was washed %B%&Eon&l ed over MgSH and evaporated. The crude am no
bor ane corrp % 15 mol) in solution in THE (10 m) at room

t enper at ure and ,ﬁﬁq}@pomof Bd@@mlolwafsl B-hydrtoayt-Svpltenyl- NeFOHy89l) ®oidididar-§iobn i n

oi |, 51 ng, od( a%@ngm)bé nfxﬁsn ;hSEt'as}lebsﬁi N8Bm t@%bﬁt&}e &a%ttfé@é&%lu@m@wlum

|od|de(9 and 10 orrethane(&rg 25 were
added. Af t efrloxorgRfuma (0. ?@eﬁﬂot@i%ﬁém%ﬁ@d hy¢resen R%rewéewe@@w| te6 d O ioHFs:

et her, 20vashetnittir watd@tan@it® eiHee and ka;asmag@m ¥aRRARE DARS. Ajﬂtéreyépmabn,lvg sS4
and evaporgted unde vacuum Af er I&Er onmat 0g h%or%edall ica Vtéant:

CH2Cl 2/ hexa °r%%71%6 RSB PR e bt GACHE & 1528 Yerid s
3- (3, 3- di phesays alwhtetpowydey ¢15-rag,ads @y cl 0[2 2. 2] oct-3-yl nmethyl ether

d I 1 i i.d (371
30 o 00 o Fritisiskl BRLANS T 000 B 1o PR ot 1
3- (3, 3-di ph@mﬂgﬁhod 8put ynyl ) - 1- azabi cycl 0[2 2 2] oct-3-yl nethyl ether 65:
The 3- (g5 3- di phepyl s k- AUineNYdEut &zﬁé@aaﬁaﬁg@ %3 1218h9ﬁ&1y\§ay£dc{£atdwgm§é her

conmpound conpl exed with borane (1:
et her/ acet ofA éolutlon of 3-ethynyl-3- ﬂuoroqumuchdme 57 162 mg 1 06 mmol) 1n THF (5 ml) at

0 °C. After stirring for 30 minutes, cyclohexyl(phenyl)methanone (207 mg, 1.16 mmol)

in THF (1 ml) was added slowly. After 30 minutes, the reaction was quenched by the
addition of saturated aqueous NH4Cl solution and diluted with AcOEt. The organic

30  phase was washed with brine, dried over NapSO4 and evaporated. The residue was
purified by chromatography over silica gel (CH9Cly/MeOH 97.5/2.5) and 1-cyclohexyl-
3-(3-fluoro-1-azabicyclo[2.2.2]oct-3-yl)-1-phenylprop-2-yn-1-ol 111 was obtained as a

colorless foam (mixture of diastereomers, 30 mg, 8 %).



solution (15 nL/5 mM) was deprotected with TFA (1 m) at roomtenperature.
After 1 35 hour, the mxture was poured into a saturated agueous NaHCO3
sol uti on.wboBnasbi on w th ether, drying of the organi c plrazEPoyers4iNa2CO3
and evaporation to dryness gave a solid. After purification by

chromat ography on silica gel, the 3-(3, 3-di phenyl-1 W 03/ 033495

PCT/ EPO2/ 10644 41 butynyl)-1- azablcycl‘fﬁ 2.2]oct-3-yl nethyl ether 65 was
obtained as a mi xture of enantiomers (white solid, 234 ng, 97 %9. 4.10

4- ( 3- net hox4/9| - aEabidprehgl bty patazdbirldlel2,222]ditphenykihdt EutysEk @hdined e 64
(method 10)g 5 4.10.1

4-( 3- hydron | -azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 2, 2- di phenyl - 3-butyneni trile 197:
A sol ution @ﬁlz12Gﬁ$ﬂhéwyﬂéebbbmyWBnnmﬁmeSﬁﬁ1@510 mg, 2.35 mmol) in THE

(50 nl) under Niy 11;1 ?ﬁl %gn}q@o}?%gylgﬁ)belgz%nQ Dé}mho@é\' ?&}A—Heh% Q. Bz i N

hexane (ﬁ>41 after m nutes a

sol utio f%ﬁ]?ﬁ@d?‘?‘b%oh@‘l nugaly %HFZ(IQEHE'%FUV§ ?W@HE%W? L&Y rapidly
agge? Af t sgohl?)m@f{]s%mﬁa héi&enﬁﬁﬁg%ongﬁ%mgs mego&gﬂu&ts at7tﬁe@axlayt L he -
addition of saturate u S0 n | e e
or gani o1 oy SRR i S R GR R SWEA S P o 06 M A el i kS ek A5 g
Na2CO3 and mgmamﬁhmmmmncmmmmthMpmm for tamatiesd Tha an
ther/h
4 (3 hyﬁﬁgﬂ‘%f’?&é i;%ﬁ é“g@ it o r%“ PREnse g B (s sBlPURe T 1 e 107
was  col {tkot SR DRAPE Vs R & VaROFSHP EHESP: CHPRRRHAPIY S 15

% . This cosm(wgrﬂl (Masommﬂzm@/moeMNqumloso apgave.3L@, 2déphedyliiet hoxy-
| -azabi cycl o[ 2. 2, 2] oct - 3- é -2, 2-di pheny| -3-butynenitrile conpound
conpl exed wWPHHMBHsTERElGn-3)0 i%@asa“(fstewyh%%@ymg 61 %). This compound was -

| - azabi cycl @éeaa%gjcgqﬁt&yé}&s&pz di phenyl 3-butynenitrile 197 (305 ny,
0. 89 I di | v d | ut f
2 BB, THF 185575 sl }Eyr&é ﬁtﬁaaaﬁzo?p%%te&ygﬂl&%yhE%‘F’é‘écsﬁ%i’c’g‘ Has

fol | oweth bycorihlexedhhih beaati(Dm) V@ quenched with water and dilute wth

S s N e
crude am noaﬁﬁ‘\ﬁg‘?‘ﬁemc% 386 ¢ ?ngﬁt L SnﬁﬁPI)mPﬂ Q%pnl*{—i% 0m)

at roomt e”ﬁﬁﬁ&id&é@a@d@@ dy'@;ﬂﬁée %hrtﬁg%cumafag fRBled bgﬁer W'Bexh\laiﬁﬂﬁeﬁo %
di spersion in oil, mml ) for 30 mnutes. Then, solid

t et rabut yl aﬁ‘i%‘h‘ilgj%afeé@?g%s @l?aﬁﬁfarf@ eIrrachan ‘Yasa‘ﬁtfnic%%}‘f’é{l REEE a(niliiilub‘ifl 1.8
mol ) aer evaddeer. AftbedepdfitiaUns odganiOptiaskaMmaaiaahd Githtditeinédis@r Was

diluted wit d ey ¥ o a o wa
d'ri g L Ov\é“r %ggg}%f d eFAEA. ¥hd BruiRLElinAPSkaRE b&ﬁ?lelbﬁge%l i § nRh@se was

and evaporated under vacuum After chronmatography on
silica gel ¢&utiamin TEFROLRN) ke xa0me terﬁ@eréﬁir5@ndi ederABidEn, was treated with

4- (3- met hox)ﬁ’a*r éé@?h&ﬁrk%%n%ﬂ %P&% ?’25 é)i ) K)rql5%§1%éés FrelRUb¥ORNI tril e

conmpound conpl exed w or ane was obtained as a waxy solid (295
my, 90 %. W@U@dﬁ@wnwmwl@ﬁs@dn&,@ Qe randdedomgthpne (46 pLla2.30 mmol)

4 (3- e oxrke AZRR! SXS OhduZar2b0Rleripiblurd, e diiRhsn s dubistiyneniciei | € 64
Depr ot ect i o of . fifi- &@%@ybr%nea%ﬁ@@%x sy }aadlg%e\f'm%gss% 25 phenyl -3 35

butynenitril'e conpoun exed w or med by
tr eat ment evaporated under vacuum. After chromatography on silica gel (eluant: CHQCIZ/ hexane

50/50 then 75/25), 3-(3,3-diphenyl-1-butynyl)-1-azabicyclo[2.2.2]oct-3-yl methyl
ether compound complexed with borane (1:1) 196 was obtained as a white solid (371
30 mg, 90 %). This compbund was used as such for next step.
4.9.3 3-(3,3-diphenyl-1-butynyl)-1-azabicyclo[2.2.2]Joct-3-yl methyl ether 65:
The 3-(3,3-diphenyl- 1-butynyl)- 1-azabicyclo[2.2.2]oct-3-yl methyl ether
compound complexed with borane (1:1) 196 (371 mg, 1.03 mmol) in an ether/acetone

solution (15 mL/5 ml) was deprotected with TFA (1 ml) at room temperature. After 1
35 hour, the mixture was poured into a saturated aqueous NaHCOg solution. Extraction

with ether, drying of the organic phase over NapCOg and evaporation to dryness gave
a solid. After purification by chromatography on silica gel, the 3-(3,3-diphenyl-1-



of a ether/acetone solution (25 mM/5 m) of the am no borane conplex (270
nmg, 0.73 . mmol) at 0O Cwith TFA (1 m ). After 2 hours at 0 C, the ice
bat h was wemewaxdoand the reaction was perfornmed at room PermEPoziasnie for 2
hours. The m xture was poured into WO 03/033495 PCT/ EP02/ 10644 42 a
saturated aqueous NaHCO3 solution. Extraction with ether, drying of the
organic phase over Na2CO3 and evapor at i“%n to dryness gave a viscous oil.
After purification by chromatography over silica gel,

4- (3- et hoxyadn@Z AL A G RIZ2 3102l-8G ntih kttfer %5 v&iis%%é]}{éd 35 Q%ﬁtﬁ?@bft rile 64

was obtained as a m xture of enant’ioners (colorless oil, ng, 65 %.

4. 11 (3R) - 3raptiepssp-(Bhitgselich R4y 938 phenyl - | - propynyl ) - 1-

azabi cycl o[£21@. 2} (306tRdey-02zapRFdd.2Kldct-3Ay1ld, 21diphenyl-3-butynenitrile 64

3-[(3R) - 3- get Pg)éy]@ -azabi cycl o[ 2. 2. 2] oct- 3-yl ] -1, 1-di phenyl - 2- pr opyn-1 - ol
conmpound ¢ ‘Wi th bor ane (1:1) 199: 10 A solution of

3- et hyn¥yl - 14. 82 abidelpeiydfr&y21 -2 abidyc®izy?. 2vet-Byl)-%2 -higphecphPpbuiohenitoleplogxed wi t h
borane 52 (1 g, i QIH:! S tae N

sol ution of BULIé ol %%%2 dgp}ééégnig% )éudq?e %%%a%ol3 rogl{/lﬁ?é‘ (§Af ter
stirring fmb uBOefrﬁllﬁF@g@swaﬁ h@hﬁe%ﬁ-ﬁ%@a& 1B Iselatign of BgLign hfﬁ@rl%‘%&mh on of
benzophenong 7 finifwi addeddkoiRb arid hrHS ikBtkell dotit@sh @c?l%%hagﬂﬁg The

cooling bath was reno he reacti on was al raduallg war m
11

to 0C duri fg4&mEagrs. mlT’HB "F’e“é‘gt(i%ﬁﬂ rssragirbnadisd ﬁi}el‘t Fremiees itBnTGet
sat ur atléd avrreDLEnCNUBI-7§ G tba addihenloéa@uraw aqrieets Nelghd soldtibutaed wi t h

t her, h b dried o d
3 [(3R)-3- Fﬁ%xyﬂ Hn s G s 15 S prge i gf ity AR SR i it 1.
conpound cof¥sT @dN%qq’B é‘f?é’o’(ai@‘lﬁn VEGY Ui ?)F@%‘iliﬁ‘toé}tw ti“ﬁur& %li?taﬁ’r e of
20 ether/ heéiﬁ&?he)zelxﬂe g}; q?n%wreaé(sah%b)t(fl %9&1:516% 0}‘2 9%}(9:@353(;{@ zarﬂﬂhéﬁiz?@ as

such for next
(3R) - 3-net h@a@ynguvse ABT Wes yolciddiypfiaation pogpligined|asaiwhije sfhidd ) BIER32. 2]

oct ane GpNPRY ﬁ@lsCéUi'@cﬁ:%ﬁ%é@'ﬁé@dlagrsaﬂefoﬁ-%efkl)stgpo A solution of the al cohol
199 (200 ny 55 mmol ) in THE (2Q m) under 25 m;} en and at room

tenperature4\}\83 t4 Barethowr T rrZRBIY §1912- 2ng 0ctod B 2 AidiPPenyAr RYYBRPIITHE hyt es,
i odonet hanecdndbupld, cothpiekedith) borase dfiopesse added. After 2 hours, the

reaction was QUEQﬁ$ %x%roxgt{ ag &8}%5{5%&%&%5@ 2\% Ehhhér(f (P%I b\tl%pn%} 19?‘517 ?Bd?)hase

was washed with eva or ness to
af ford the mgt P mebthers 23Solsed arlidhi (25182 @ndgdoled hi SZOG@rrﬁCﬁQthlowaé used as
such f oxo neryH SH‘FD(O 880m# 0149 Mimol) was added dropwise, and the reaction was followed by

(3R) - 3- et hox - 3- (3- net hoxy- 3, 3-di phenyl -1 - propyny 1- azabi cycl o[ 2. 2. 2]
oct ane 62: ﬂé ThstTRyGtioa Fasr ueBERsrhvity @abgandal! u}é/ﬁ‘ %%le%fd aftar AISARBERTATES of

acet one/ et hgfitne 6&HiAE dlerl) AR GepRatifd 1Ak ofkabic pHofe (s WlabhaBwitR@aad, and
reaction vag,al LRpReks) ad HAILHERRETAL e Ahebodne RbAlllESsod hE aeyture

was poured Into a aqueous ution extracted with
AcCEt. The amgdnhGophimsan W (E0 ingpat mnmhehﬂpaaﬂuxamﬂldonﬁree nitr@tedvasntrededium

Purifi C% : Ooﬂtg%aip(Gg%hl %Eras Ol;l'yln onl ﬁb gc % 98 mmuwol) for 30 minutes. Then, solid n-
tetrabutylammonium iodide (7 mg, 0.017 mmol) and iodomethane (111 pL, 1.8 mmol)

were added. After 16 hours at room temperature, the mixture was diluted with ether,
washed with water and brine. The organic phase was dried over MgSO4 and

evaporated under vacuum. After chromatography on silica gel (eluant: CHyClg/hexane
30 50/50 then 75/25), 4-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-2,2-diphenyl-3-
butynenitrile compound complexed with borane (1:1) 198 was obtained as a waxy
solid (295 mg, 90 %). This compound was used as such for next step.
4.10.3 4-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-2,2-diphenyl-3-butynenitrile 64:
Deprotection of 4—(3—methoxy-1-azabicyclo[2.2.2]oct-3-yl)—2,2-di'phenyl~3-
35  butynenitrile compound complexed with borane (1:1) 198 was performed by treatment
of a ether/acetone solution (25 ml/5 ml) of the amino borane complex (270 mg, 0.73 .
mmol) at 0 °C with TFA (1 ml). After 2 hours at 0 °C, the ice bath was removed and the

reaction was performed at room temperature for 2 hours. The mixture was poured into



gel (CH2C12/ Et OH/ NHAOH 92/8/0.1) afforded (3R)-3-nethoxy-3-(3-nmethoxy-3,3
WO 03/ 033495 PCT/ EPO2/ 10644 43

di pnenyl -WompBopsspy| ) - 1- azabi cycl ol 2. 2. 2] oct ane 62 as a whiPCa/EPor/i@44{ 107 ny,
54 %for 2 steps). 4.12

(3R) - 3-(3-cycl ohexyl - 3-fl uoro- 3- phenyl -1 - propynyl ) - 3- net hoxy-1 -

azabi cycl o[ 2. 2. 2] octane fumarate 113 (mf‘lzhod 12). 5

1-cycl ohexyl - 3-[ (3R) - 3- et hoxy- | -azabi cycl o[ 2. 2. 2]

oct - 3-yl | - B ytieraied Zysoup PRHCOsgoltpn. Resagsioapefteetheas didsg of thedrdamics. 1
(method 1) pisiks@8ver R4 b@;@iﬁﬁl E(VQQ(%QMJ)X) f@&r@ﬁ%%v@g%scous oil. After purification
(3R)-3-ethynyl -I -aza clo[2 2] oct-3-yl nmethyl ether 53. Under argon, a
sol uti on ofbymméigérqpby 0©er7§.thmrg¢l Y- BrmEHRGH P-agdbingclolRas2]octB-yddaded to a

ggglblegyc(:l 3%2192‘3 n?:}-xleleP gl{)}gg%g rag S[r&i_&ﬁ)re%ﬁ g’g%h‘%g%%é (color18ss 011

in CH2CP2 ](72’6331§5%7I'he reaction tenmperature was allowed to reach 10 C
t hen quenchgg; V\/[Eidjls M@t!h%fcy @flén@ém&éye@@%ﬁﬂén&p%lropyﬁ?ﬁilorganl c phase was

dried over evapor.a dryness leading to a colorless oil (160
o 6305 TaRsee.AGRanaaprenodal .
fl uor o- 3- pheny.l- |3-[[B‘R){Wﬂlyéﬂ')oij-18é'@bic§2gw[|2('2[ Zodd-2Y10at +Iiphbnyret frpbyret boer

(m xture of __di ast.ereo into the corresponding fumaric
salt 113 (ucs?fn § e ORVEN |ona atrﬁegéqﬁg%d obtained as a white solid (40

4.103 A solution of 3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl methyl ether compound

ng) .
(3R)-3-(3-¢ I Az ].a6br3s Y|
met hyl et h%%llg%%é%ﬂﬁ?u&gﬁg%u %Fg%)cyc 1)) ﬁex @g LFE goh%gt gg ¢ AX
- azabi cycl oy solption OBEPLIB‘nWe](aYH?- Bresripl - 289 rrtsw}qwaqa oiroxe%@ Aaﬁjr sm mol )
was di ssol ved3undeted! B inddhufFEkdolked At rﬁo)ocﬁaﬂdtafs@mmﬁq%&%b@en&h@ C. Neat
Et 3Si H (203 ed dropw se. Qiter m utes, neat

P s a
BF3. OEt 2 ( 3‘?60l3|cﬁ]111172f?“'r‘?h61‘ ) HMég 35 sloyge addest (The oA Yag faroved s
m nut esl5 t hend dacticionwas Bloow Yo gratitaltyowsraotn Q°e:rqaﬁrr%tmhmrsthm1req¢tmmc hed

W th 25 sakil qi@dhedibe ausadi@idddorsatuthie@hqat R NE po1BoiHoaS TR Ekatkidrit ed Wi th
ether. The organi c phase was dried over Na2SO4 and evaporated to dryness to

gi ve (3R) - 3MPRUreHAS YHES V8 eHEnyshed SEBRARR firied gvetdiaeyPrspd. 2. 2] oct - 3- vl
n;t hyl et hegvapdidtddTiTit BB R) O m RS ANEY Hl2. 821 &t BHRE heEsndit-2 . 97
3- Cycl ohept Yol pamposRyl complensd ¥t hoxgnmilel) dP8 [was preqipitateding pigture ¢ent adi yn-
3-ol 3 13&nésmmehoe, ﬂiﬂéred%ff@.‘é%' WePdoriti{1.03 g 86y Srdeédasysuch for next

- azabi cycl o{£2 2.2]oct-3-yl]-5-(trimethylsilyl)- 1,4-pentadiyn-3-ol 202 was

prepared as ta%scrl bed in 4.1 (nmethod 1) using ketone 28 and
(3R) - 3- et hyawyll 2 -(@Ra®INIBOQ 2 (RmRttesy-33-diphawtl Hypropyid)-153, and obt ai ned as

| db
i saol vi ng. tRDeprbB i Plsfe? EotboutPop bt QaHER BRI T P ey 1)
room t enper at ur e sSitiod Okmcth?mwooang Orﬁﬁ)m)mol)vlaéffﬁfd@@dmhh@dqfhe m xture
vas stigy ednfQbed ah@Ur FoomT&%lp%PitMFJ‘&/aé’@éaté@M%}ﬁﬁq r%és_l T ESddiURRNES0

chromat ogr aphi éd on_silica (elution: CHC
minutes, iodomethane 7 pL 0.61 mmol) was dropw1se added. After 2 hours, the

reaction was quenched with water and diluted with AcOEt. The organic phase was
washed with brine, dried over MgSO4 and evaporated to dryness to afford the methyl
ether 200 as an oil (220 mg). This compound was used as such for next step.
30 4.11.3 (3R)-3-methoxy-3-(3-methoxy-3,3-diphenyl-1-propynyl)-1-
azabicyclo[2.2.2]octane 62:
The methyl ether derivative 200 was dissolved in a mixture of acetone/ether
(20 ml1/20 ml) and cooled at O °C. TFA (2 ml) was added and reaction was allowed to

room temperature. After 45 minutes, the mixture was poured into a saturated
35  aqueous NaHCOg solution and extracted with AcOEt. The organic phase was dried

with MgSO4 and concentrated in vacuum. Purification by chromatography on silica
gel (CHoCly /EtOH/NH4OH 92/8/0.1) afforded (3R)-3-methoxy-3-(3-methoxy-3,3-



WO 03/ 033495 PCT/ EPO2/ 10644 44 95/5/0.1) to give

3-cycl oheptyl -1-[(3R) - 3-net hoxy-1-azabi cycl o[ 2. 2. 2] oct-3-yl]-1, 4-

pent adi yrw®-00/033431 as a white solid (423 rrg, 15 9% . 4.15 PCT/EP02/10644
3-[(3R) - 3- net hoxy-| -azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl -1 - (4- pi peri di nyl) -2
- propyn-1-ol 136 (nethod 15). 5 Neat TFA (130 pL, 1.67 mml) was added in
one portion to a solution of tert butyl 34.- (1- hydroxy-3-[ (3R) - 3- net hoxy-
1-azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl - 2- propynyl }-1- pi peri di necar boxyl at e

170 (190 nmHipkbrA 14B¥8pynyl) -S4 el o2 Blbdtad 69 aSa witlel RNid 31 dV0ME, B fhihe sanme
t enper at ur e cooling bath was renoved and the reaction warnmed up at

room terrperé?lﬁp After 10 hours, the reaction was diluted with ether 10
and cool ed 4120 (IER &(%ddﬁhe&ﬂ—&ﬂu@dal—ﬁ@ﬁ!ﬂe%& -pbowly)-addadxy-i1k | pH was nade

basic. Af tSLbis d?@tﬁaztilgé}%né%gnagﬁg?g{ﬁaneﬁ%ﬁr s dried over Na2CO3 and

evaporated I'n vacuum was chr omat ographied on silica gel
(el uti of: CH2Cl2V-REpenpaiBRI9F B tigoxy)1- @ﬁ?@lcyclolZ 2.2]oct-3-yll-1-phenyl-2-propyn-

3-[(3R) - 3- nﬁmmqyw&sﬁ@gleaxégld%&b%daﬁl @qt(n%m{dd] r)lls&genyl -1-(4

pi peri di nylg- é was obt ai ned as orless sem-solid oil
(m xture of Y‘:lﬂ?g FlRRenDmsiRanone and (3d-S3ethypyl-Fragspicydol2 S 2lect frxl @ebwhr ent
conpounds sathérfed.i zed according to the nethods specified in the |ast

I dd ' /
columm and_descrihed Meke (A80k#en o BAH Gl Iy HalidIAXARAZ 6 i 3ras 00 0)

not' N ICA Qdgled @Da lcoolkd COD°C) E‘.olutmm thl AyicohRAIASEl (ARG e ok -V | I U I ~~'" O

"t ~~Nyy COaz@'@lcy‘(Qo[ZQ $164t-FG- 1-@reny¥e Hropyhyilol 200 @59 mg) orM mfsof} idEHbELl 1 Q
}OFVLort ~ y~INC)’\0N~~11 t+ ?-1 il N~aNCOCOCY/p C coaUPLO
Cl N N C~ N2¢fl). The reaction temperature was allowed to reach 10 °C, then quenched with

water and diluted with AcOEt. The organic phase was dried over MgSO4 and
evaporated to dryness leading to a colorless oil (160 mg, 63 %). (3R)-3-(3-cyclohexyl-3-

15  fluoro-3-phenyl-1-propynyl)-1-azabicyclo[2.2.2]oct-3-y1 methyl ether (mixture of
diastereomers) was converted into the corresponding fumaric salt 113 (using
conventional methods) and obtained as a white solid (40 mg).

4.13 (3R)-3-(3-cyclohexyl-3-phenyl-1-propynyl)-1-azabicyclo[2.2.2]oct-3-yl methyl
ether 112 (method 13).

20 - 1-cyclohexyl-3-{(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-propyn-
1-01 201 (150 mg, 0.42 mmol) was dissolved under argon in CHyCly (20 ml) and then
cooled to -40 °C. Neat EtgSiH (203 i, 1.27 mmol) was added dropwise. After 5
minutes, neat BF3.0Etg (376 L, 1.27 mmol) was slowly added to the mixture. After
15 minutes, the reaction was slowly left to room temperature, then quenched with

25  saturated aqueous K9COg solution after 45 minutes and diluted with ether. The
organic phase was dried over NagSO,4 and evaporated to dryness to give (3R)-3-(3-
cyclohexyl-3-phenyl- 1-propynyl)- 1-azabicyclo[2.2.2]oct-3-yl methyl ether 112 (mixture
of diastereomers) as a colorless oil (140 mg, 97 %).

4.14 3-Cycloheptyl-1-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1,4-pentadiyn-3-ol

30 131 (method 14).

3-cycloheptyl-1-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-5-(trimethylsilyl)-
1,4-pentadiyn-3-0l 202 was prepared as described in 4.1 (method 1) using ketone 28
and (3R)-3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl methyl ether 53, and obtained as a
yellowish oil (2.86 g, 93 %).

35 Deprotection was performed by dissolving the protected alkyne 202 (2.75 g,
8.7 mmol) in MeOH (50 ml) at room temperature. Solid KoCOg (124 mg, 8.7 mmol)

was added and the mixture was stirred for 2 hours. The solvent was removed and the
residue was chromatographied on silica gel (elution: CHoClg/MeOH/NH4OH
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- -toco M Nl hﬁON—OOCAOHNco I 1A
tf~tf~ O 86“%6‘3’&31’ o} bé\{lc%s %W\H‘tﬁ/lsﬁ’i'gé %2% 1" h WO 03/ 033495 PCT/ EP02/ 10644
46 m co 4.15 3-[(3R)-3-methoxy-1- azablcyclo[2.2.2]oct- -yl]-1-phenyl-1-(4-piperidinyl)-2-

propyn-1-ol 136 (method 15).

5 Neat TFA (130 pL, 1.67 mmol) was added in one portion to a solution of tert-
butyl-4-{1-hydroxy-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-
propynyl}-1-piperidinecarboxylate 170 (190 mg, 0.42 mmol) in CH9oCly (5 ml) at 0 °C.

After 3 hours at the same temperature, the cooling bath was removed and the reaction

warmed up at room temperature. After 10 hours, the reaction was diluted with ether
10 and cooled at O °C. A solution of NaHCOg was slowly added till pH was made basic.

After separation, the organic layér was dried over NagCOg and evaporated in vacuum.

The white solid was chromatographied on silica gel (elution: CHoCly/MeOH/NH,OH

94/6/0.1) and 3—[(3R)~3—m¢thox3;; 1-azabicyclo[2.2.2]oct-3-y1]-1-phenyl-1-(4-

piperidinyl)-2-propyn-1-ol 136 was obtained as a colorless semi-solid oil (mixture of
15 diastereomers, 57 mg, 38 %).

Table 3 lists the different compounds synthetized according to the methods

specified in the last column and described here above.
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03/ 033495 PCT/ EP02/ 10644 53 EXAMPLE 5:93

(1R) - 3-[ (3R) - 3- et hoxy- 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl - 1- ( 3- pyri di nyl
) - 2- propynexambrLK $46) was converted into correspondi ng salts using

Converted nto | HE E I RARBLRRE DR e e S eon baioRar G rer ey
met hanesul fpiopyn-aeil 1464 6725 cpdveri@d Tité cormsgondinessatid disithgdoopanit®aaltoethods.
sol ution Ong L& gxé}%ﬁg o%é?ch(rgl?t%ogg’cogipzagd mwas icg'nverted into its
5  methanesulfonic salt as described herafter. Neat methanesulfonic acid (46.5 pl, 0.717
mmol) was added dropwise to a solution of free base 146 (250 mg, 0.717 mmol) in
distilled THF (20 ml). After 5 minutes, the salt was precipitated by addition of
diethylether. The resulting white solid was filtered and dried under vacuum. (3R)-3-
[(BR)-3-hydroxy-3-phenyl-3-(3-pyridinyl}- 1 -propynyl]-3-methoxy-1-

10  azoniabicyclo[2.2.2]octane methanesulfonate was obtained as a white solid (215 mg)
and was very hygroscopic.

Following salts were synthesized according to the same procedure : (1R)-3-
[(BR)-3-methoxy-1 —azabicyclo[z.2‘..-2]oct-3—y1]— 1-phenyl-1-(3-pyridinyl)-2-propyn-1-ol
dihydrochloride; (1R)-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1-phenyl-1-(3-

15  pyridinyl)-2-propyn-1-ol hydrochloride; (3R)-3-[(3R)-3-hydroxy-3-phenyl-3-(3-
pyridiniumyl)- 1-propynyl]-3-methoxy-1-azoniabicyclo[2.2.2]octane sulfate; (3R)-3-
[(8R)-3-hydroxy-3-phenyl-3-(3-pyridinyl)- 1 -propynyl]-3-methoxy-1-
azoniabicyclo[2.2.2]octane methanesulfonate; (3R)-3-[(3R}-3-hydroxy-3-phenyl-3-(3-
pyridiniumyl)- 1-propynyl]-3-methoxy-1-azoniabicyclo[2.2.2]octane maleate.

20 EXAMPLE 6 : experimental protocoles of in vitro pharmacological testing
6.1 Affinity for human muscarinic receptors.

6.1.1 Cell culture:
Chinese Hamster Ovarian cells (CHO) expressing the human recombinant
m1l, m2, m3, m4 and mb receptor were cultured in Ham’'s F12 media supplemented

25  with 100 IU/ml of penicillin, 100 pg/ml of strepfomycin, 400 pg /ml of geneticin and
5 % of fetal bovine serum. Cell cultures were maintained in a humidified incubator at
37 °C and 5 % COa.

6.1.2 Membrane preparation
Confluent CHO cells expressing human m1, m2, m3, m4 and m5 muscarinic

30 receptors were harvested and resuspended in phosphate buffered saline without
calcium and magnesium. The cell suspension was centrifuged at 1500 x g for 3 min
(4 °C). The cell pellet was homogenized in a 15 mM Tris-HCI (pH 7.5) buffer containing
2 mM MgCly, 0.3 mM EDTA and 1 mM EGTA. The crude membrane fraction was
collected by two consecutive centrifugation steps at 40,000 x g for 25 min (4 °C). The

35  final pellet was resuspended, at a protein concentration ranging from 2 to 6 mg/ml, in
a 7.5 mM Tris-HCI (pH 7.5) buffer containing 12.5 mM MgCly, 0.3 mM EDTA, 1 mM
EGTA and 250 mM sucrose and stored in liquid nitrogen.



distilled THE (20 m ). After 5 mnutes, the salt was precipitated by
addition of diethylether. The resulting white solid was filtered and dried
under vacworms/0$BR - 3- PCT/EP02/10644

[ (3R) - 3- hydr oxy- 3- phenyl - 3- (3- pyri di nyl ) - 1- propynyl ] - 3-met hoxy- | 10
azoni abi cycl o[ 2. 2. 2] oct ane net hanesul fonate was obtained as a white solid
(215 ng) and was very hygroscopic. Foll Bwi ng salts were synthesi zed
according to the sane procedure : (1R)-3- [(3R)-3-nethoxy- '
1- azabi cycl®@[ 3 Bindin@Gksad- y! ] - 1- phenyl - | - (3-pyridinyl)-2-propyn- |-ol

di hydr ochl ori de; .

(1R) - 3- [ (3R) - 3- TETRARS-A°59y5 AFre PETB s d 2ooraing 1 Procpdyre deserined in: Buckjey
pyri di nyl) -12JprEepper T1.oBubkidy G(M;l BrangeM.R., Mol. Pharmacol. (1989), 35, 469 476,
(3731 Moty tiysehnliam - 3 (3

pyri di ni_unyl) %303 met hoxy- 1 -azoni abi cycl o[ 2. 2. 2] oct ane sul fate;
(3R)-3- I (3R) - 3 h%ﬁ x§5 Ewayfmsm%mﬁwrpf&}fﬁwﬁrePOHPBW@F?OHQ met hoxy- | -
?g 0 ;n gbl[ % CleBipéradurd] 100t AN6s 4186 hanessiHa e €.4) buffer containing 2 mM of MgCly,

R

pyridini u R‘%)l Wégég‘j}% &gmﬁ’ﬁ}yﬁ(‘&éﬁ%ﬁ? gyf‘%‘%ll’ Bpz Apigtsht Y 2Rd eat e.

20 EXAMPLE creaxingicbnesntaktiops of tesialoagpoofid dissalivdd im IPMEOh o fingi cal testing

6.1 Affinit

R e
mt and ¥b rétepidimAler 2@ (h8lunid mqmbmacm QsFWR wesklbtapredop WPEHYASHUIDS Wi t h
100 1U/'m Oﬁltﬁ%eh Of tel é&mp]x&%p&fgm 10K ks ﬁl@ér@ m{ﬁéﬂﬁlat%OQleﬁg Bdlgiuf)

geneticin and 5 % of fetal bovine serum cultures were maintaiped in a
huni di fi ed pw&%&éela Ogit % r@%@ﬂafﬁ@em atéseaft 2 hyBrPleR &Rt BERICALTS
Confl uent GhihGahl &f iexps1e $9imy sl (pH,7. athuffed, Rambaaﬁdtynﬁaﬂpﬂ:ﬁmtdmec 30

W hout | cal bR nn S FrauBa Al reRan-Ca Bl Fv Bt e 1500

X g forl3 numalfzd@y.nobHtneae kdgreslonatitinakfitmfiwgeni2Zied, ViN.a 15 mM Tri s- HC

(pH 7.5) buffer CBQ{@ Qﬁdggaccgrdr?émc%vegm%m ycg({,wal&e% /}ron:ﬂ?e
ctron was ecte

crude nenbrane fra two con ive centrifugation
steps at 40tQU®fox the mFranglgonthe I(lﬁr@)?PtOTH@gISBffW%I arpesnesiallpgBowRBlispended,

at a protei p,aRRGRIAIIREH Ofy, f@“%”@ 81088 &7 896odTW1M o4, 107, 808 oMM i s- HO
(pH 7.5) buffer containin 250

MM sucrose Akl Stotder 1% Igfllauﬂci3 M??ﬁz&eﬁ% V@‘Lﬂé?@Sl?ZQ%Q%’C}?ﬂEﬂ’ggT@@BE%O
6. 1. 3 Bbmdi ng1asay 48 1, nge assa Y 53 WE4e 1p8r faar meel 18sc a6l Mg, 103, plnecea@re

descri bed in;_Bugckl - J. nner T.1., Buckley CM, Brann MR, Mol.
Phar macol . ?15’8%%,’ 1%1%%5%9 but with slight nodifications. 5 Briefly,
25 to 50 pg6cf MMMMSmemmbmtmnh ne idvitetiguwinea pigmrinaanpleddérure in 1

m of a 50 mM Tri g %él&ﬁhgr 5@1%%&%5?5 tP?ie{‘go'ﬁgJ% @M@;J M](ﬂzgszotags}é nM of

[ 3H| - NVB (N-rrethyl Sco am ne rom i ot ech
i ncreasi ng dbdc&Rnsen Réhsanst Nexssha Eehbu b PEREEZSO @ﬂpl?heDl\h‘S@ )12‘% &fhal

25  872) were prepared from male Dunkin-Hartley guinea pigs. Tissues were mounted in
20 ml organ baths containing modified Krebs’ solution. The bathing solution was
maintained at 37 °C and gassed with 95 % Og - 5 % COg. Tissues were allowed to
equilibrate for a period of 45 min under a resting tension of 0.5 g. Isometric
contractions were measured by force-displacement transducers (HSE K30) coupled to

30 an IOX (EMKA Technologies) computer system capable of controlling automatic data
acquisition and bath washout by automatic fluid circulation through electrovalves at
defined times. Drugs were manually injected into the bath. At the end of the 45
minutes stabilization period, tissues were contracted seven times with carbachol
(3.10-6 M) at 5 minutes intervals. Five cumulative concentration-response curves to

35  carbachol (10-8 to maximum 10-2 M) were constructed successively in the absence or
presence of the test compound (incubation time: 1 hour). Results were obtained from

at least 3 or 4 individual experiments testing pairs of ileum and urinary bladder from



concentration). Non specific binding was neasured in the presence of 1 pM
atropine. 10 After 60 (n2) or 120 (nB) mn. incubation, assays were stopped
by rapi d weamawsa49s il trati on of the sanpl es through gl ass ficharot/ideter s
(Filtermat A Wallac, Belgiunm presoaked in 0.3 % polyethyleneimne for at
| east 2 h. Sanples were further rinsed with 8 m of ice-cold 50 nM
Tris-HCL (pH 7.4) buffer. Radioactivity ?rapped onto the filter was
counted in a Betaplate counter (Wallac). Conpetition binding curves were 15
anal yzed byh&6diné hnigain. Degtresﬁeisaes wéﬂehre‘él;e‘d Witls aid suvenrt. (ArbBSnidt)acti@onpounds
according t i nvent i showe

e n [ angin fr m 7 0 for
the n8 and/othet g ‘frﬂupoé’cgp o] eStl bzcﬁgl iindd 3SO%PP %élm/; %/A%‘%]a?uejs
conpounds %@cor8ihg t64he ﬁ‘@ﬂmﬂA dembeam &85, RBFumRM. Qﬁlrkgmns JoYT.MLO7, 108

109, 110, vlhirs 135 A Irltlghaﬂrgazo%ﬂrll%herl?-&635]-21%8 éé’@sségﬂd int26, 127, 128,
134, 135, 139, 140, 20 141 154, 155. 162,
166. 168 ¥egnlakgipnalq.3& Sehild HiGreBr. & Pharmaygl. (4959), 1148§8a‘$§d 190. 6.2

Muscarinic M- rQf«ﬁ@ﬂd&hd@@&&ﬁ@lﬂgwumméiﬂioﬁtsﬁdwg&lbﬂgaalnbgom hR@pxate-adder .
Urinary bl adder strl |[:gﬂ?][ésigachur

.F., Peterson J.
Rzeszotarski W3t ?zs@reocgﬁ@cﬁbﬁ“g‘ﬁﬂ"é‘ Uep Cfntamf& “?"ﬁ'é? Sﬁ% GRS .
Ther. ( 1988)eadéﬁ430n@61?at2c51 &ai2) The s opd eglaredintiicatss vl ethdbundompokiad thiae yio
gui nea pi gs sues in. 20 t ified
drebe Sol atren il Ao d B MipBha Rl M e eSO TR |
Wi th 980% Ofixtur§ oft@CPor Toss sletcoiwenersal Hossiely nounesyal Prapostienst @’HX&) pé&ei od
of 45 mn up col@trr{ %Bhﬁglsl &S lsfe Rheical GssibIAPRL FdrCeadhO BdogtikdORENNET €

measured by force- | acement transducers (HSE K30) coupled to 30 an | OX

( EMKA Techrf@lllQY@Péstﬁec BRmHeERS Hsea pabiEe BIECEYRE r Gy Lot BRET i3 Hat a
aqu![ Siti ?ﬂn@i&ﬁi&eb@%@gﬁ@t%g%&f H¥h bR tidhsTdt What &hﬁ&Uh&ﬁjnﬂjtbrtéélro%@ by R

el ectroval ves_a ef i ne i mes ugs, were i njected i

bat b ALt HE SHEIGHE HES HEOVRT TGS COBr IS Ut B TOA T 8T Lol

cont r aased ‘gemditatdsnibe aMidténceasfbatynohe HuB. uklanbwiy) atesblufe mbnﬁgwahwmaenhal S.

Fi ve cunul at | nc espons ryes I 0z

maxi mum 10-2 K?) \/\Clglr el%%ong%“r %;t%d%zulgcgrggéj\}%l &aﬁ ?ﬁ ?S%%gg%’glgl oéhje B%ggs%nce
of the testezatipmardor(tanandias ploie tspme Stlllcmgr) Results were obtained from
at | east 3 or 4 jngi-uhgual in@XR&kih o@?&h‘% gre%lnq&t RRdsSacirmiih @By aadoriset bRr Y
bl adder from WD 03/ 033495 PCT/ EP02/ 10644 t he sane ani mal . Control

ti ssues wer@etPacaaenWien peissigl Véﬁ??o%ﬁ?ﬂdﬁﬂp% Peng d Biepy thegfalih s Pest
conpoungh wagaresthkes®t ed by the cal cul ation of pD 2 and / or pA2 val ues
according to the nethods described in: Van RossumJ. M, Hurkmans J. A T.M,
Wlters CJ.J., Arch. Int. Pharmacodyn. Ther. (1963), 143, 299-330 and in:
5 Arunl akshana O & Schild H O, Br. J. Pharmacol. (1959), 14, 48-58.
Conmpounds according to the invention showed pA2 values of 8 and greater. In
the tables, the stereochem cal information is contained in the two col umms
headed 'configuration data'. The second col um i ndi cates whet her a conpound
has no stereogenic center (ACH RAL), is a pure enantioner (PURE), a
racemate (RAC) or is a 10 m xture of two or nore stereoisoners, possibly in
unequal proportions (MXil. The




first columm contains the stereochem cal assignnment for each recognised
center, followi ng the | UPAC nunbering used in the preceding colum. A
nunber alwod3/0833d5 cat es t he exi stence of both confi gurati @a3/ER02/1(sad
center. A nunber followed by 'R or 'S indicates the known absol ute
configuration at that center. A nunber %gllomed by 15 '' indicates the

exi stence of only one but unknown absol Ute configuration at that center.
The letter (A, B, C, D in front is a way of distinguishing the various
enantiomers or 1Gie@vates of the sane structure. In the tables, the nelting
points are in nost cases determ ned by the onset of the DSC curve. Wen a
vi sual (fusiononeter) nelting point is given, the value is in 20

par ent hesis. WO (3AGR8%W98n{CToERORY I1d4 41 aPharrGrorkisally, acocpiaplpsaltd of
formula | Qkerkds Or a pharmaceutically acceptable salt thereof, 5 -R5 N
N+ 3 RA 3RARR (I) RR2 (I1) wherein RL is hydrogen, hal ogen; alkyl,
cyano, Bydroxy or an oxy derivative; 10 R2 is alkyl, alkenyl, alkynyl,
aryl, heterocycle or aral kyl; 4R3 is al kynyl, aryl, het Qﬁ%ycle or aral kyl;
R4 is hydroxy, hal ogen or an|bdxy derivative; and R5 i ygen, al kyl or
aral kyl, with the,proviso and R3 g*oups can nked toget her
formng a cycle.R conpound accor aiml, wherein Rl is
hydrogen, fluor,g? t hyl , Réyano, hydr oxy, g hoxy, R*OCH2000CH3 or

-0C(=0) CCH3. 3. THWé conpound aCCOﬁping to dfaim 1 or 2, mhﬁbein R2 is

al kyl, al kenyl, aryl, 20 heterocycle or aralkyl. 4. The conpound accordi ng
toclaiml1l, 2 or 3, wherein R3 is alkynyl, aryl, heterocycle or benzyl. 25
5. The conmpound a@geé¢idi ng to claiml1l, 2, 3 or 4, wherein R4 is hydroxy,
fluoro, nethoxy, .ethqx be | oxy _or. (3-nefhyl benzyl )oxy.. 6. The conpound
according to clai ’f,chyéfogfr,l’nliﬁ,%gen‘fl?{%}hgf%}onh%oﬁo%%é@’n%{erwﬁtéﬁﬁyI , or
benzyl 10 30 7. TH? sciilgduaiberyt cdiaiyhgriloheenpcyfe ot @ialiwlil to 6, wherein Rl

i's hydrogen, fluagss ierﬁ'WL ’arﬁyﬂ&groc{;e\’fggroﬁ&xlkﬂ;m or - OCH2COOCHS3;
R? is hydroxy, halogen or an oxy derivative; and

RS is oxygen, alkyl or aralkyl, with the proviso that R? and RS groups can be
linked together forming a cycle.
15
2. The compound according to claim 1, wherein R! is hydrogen, fluor,
methyl, cyano, hydroxy, methoxy, -OCHoCOOCHg3 or ~OC(=0)CCHg.

3. The compound according to claim 1 or 2, wherein R2 is alkyl, alkenyl, aryl,
20  heterocycle or aralkyl.

4. The compound according to claim 1, 2 or 3, wherein R3 is alkynyl, aryl,

heterocycle or benzyl.

25 5. The compound according to claim 1, 2, 3 or 4, wherein R4 is hydroxy,
fluoro, methoxy, ethoxy, benzyloxy or (3-methylbenzyljoxy.

6. The compound according to claim 1, 2, 3, 4 or 5, wherein RO is oxygen,
methyl, or benzyl .
30
7. The compound according to any of claims 1 to 6, wherein
R! is hydrogen, fluor, methyl, cyano, hydroxy, -OCHg or -OCHCOOCHg;
R? is alkyl, alkenyl, aryl, heterocycle or benzyl;
RS is alkynyl, aryl, heterocycle or benzyl;



R2 is al kyl, alkenyl, aryl, heterocycle or benzyl; R3 is alkynyl, aryl,

het erocycl e or benzyl; WO 03/033495 PCT/ EP02/ 10644 57 R4 is hydroxy,
fluoro, -vOOM3/0334@CH2CH3 or - Cbenzyl; and R5 is oxygen, neChyEPotochenzyl .
8. The conpound according to any of claims 1 to 7, wherein the carbon atom
to 5 which R4 is attached is in the " R'5§onfi guration. 9. A conpound

sel ected of the group consisting of

3- (3- net hoxy-1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) -1, 1-di phenyl - 2- propyn-1 - ol ;

3-[ (3R) - 3- Bt fokydroty, draty, e@@HQ[-Z)(Z{QZq}bgpor@t;eh?yLlarﬂd di phenyl - 2- propyn- 1| -ol ;
10 4-(3-nmetyo y I 2. 2]oct 3-yl)-2, 2-di phenyl -3-butynenitrile;
3-[(3R) - 3- rrgt E%(@,ge@ aza ]iéé;}’%F’%"[l

oct-3-yl]-1-(3-nethyl phenyl)-1- phenylprop 2-yn- 1-01;

1- (211 uor o- 3- py ) tHyuinlposnh (3R bhp Sy clans AR BKELALRe ZarBbn atom to
oct - 3-yl % %ﬁlﬁa{ 01 L15 %2 3-di hydro-1

H i nden- yYVB ’1%’(%& hdxih Ca&%ﬁaﬁr S o[ 2. 2. 2] oct - 3-yI ] - 1- phenyl -

2- pr opyn- -01; 1-(3-nethoxy-1 azabl cyclo[2.2.2] oct-3-yl)-3-phenyl- -

| - hept 3-ol R b cl 2
oct eg 3;:1] 30pheny? [ég%%g?unrae%g?ecfé{i of the ro%plc@{smt?r[g of2 ]

1- cycl opent $H(3-Zqti@R) 1-Bzahityhioid 2. 2lcgiz8hilely tdgftengl-2propyn-1-ol;
oct - 3-yl | - 13pRaenyls dnBkRP¥RatkeRiol2. 2 Bjoct-3-y1 3
1- cycl ooct yI (*% F 3R) - Qﬂr)re C Cﬂ O[az%blcc c3f] épliin(‘)ﬂ 2 péovnl] fl phenyl - 2- prop
yn- | -H . 4-(3-me oxy—l azablcyclo 2.2.2)oct-3-yl)- 2 2- dlphenyl- -butynenitri
| C?/C| OheXyB'[@'R(% =HEthbB@X Y- aﬂsalﬁéﬁ:hi[@ E@]&ﬂ% Y- i’—l@%ﬂ%ﬂﬁ&qyﬂ— 1%}%Wipr@p pLyapyn-
(1R) - 1-cycl (l)ﬁ)éxyl 3-[(3R) - 3-net hoxy 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl -
-propyn-1- oH2- ﬂ@ﬂnrog)—pjmdmgl)@hleiﬁu&ﬁxeﬂ(o&ﬂ)ha&anﬁydmm&2]bct-$?1ahnph)5ﬁj/1c1:{ 2.2.2]
oct-3-yl]-1- gorﬁggyl 012 propyn--1 - 25 ol; -cycl ohexyl -3- (3-fluoro- 1
- azabi cycl o oct-3-yl)-1-phenyl pr op 2-yn- |1 -ol; (3R -3-
( 3- cycl Bhexyt(2.3-dihydypdIBindgh&nyll-3-[((3RhBapsthyiy) 1-Bzaissietnid:2. 2 oct-3-yl]- 1-phenyl-
azabi cycl of 3. }; -pGt.ane;
1- cycl ohexyl - (3R) - 3- net hoxy- 1- azabi cycl o[ 2. 2. 2]
oct-3-yl]- 11(%%%11@9@} “Prapigycla f2loct-§o/lot-phenyl-1-heptyn-3-ol;
1- cyg J olhept YH8R) BidRhoy - TeEhsxyEde. aza&uSRt@yﬁl Q{paegyﬁﬂ B&itySaydl] - L 1- 2h§n32/| 2-pro
pyn-1-o0 azapic
oct-3-yl]-1 pqxgﬁwn]t@'%f%&/ %LW gz l)lcyclopzeﬁ B%cy 391)°1- -p enyY 5 -propyn-1- ol
(1S) - 1- 29 cl dhypibydtyl3B-[(BBR}-nthetyhbryaticyalofh?.Cloet-8{yA- RpR4nyl-2-propyn-1-ol;
oct-3-yl]-14 3
- 3-cycl ohept Q?glgx%{?fgr gé%)%ﬂ 7ﬁ73§ a%ab?éyclogz?’g)z]q% %§A B%)He??’l 2 II)mmfrnlat1 hy | - -
azoni abi cch]d:{ A- Q’C@PG@tléh@R)d’dm@OXY@ mb@s@qlgsz EGGUE?KI}Z/‘M pﬁ&)}’n 1-
ol;
(1S)-1-cyclohexyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-propyn-1-
25 ol
1-cyclohexyl-3-(3-fluoro-1-azabicyclo[2.2.2]oct-3-y])- 1-phenylprop-2-yn-1-ol;
(3R)-3-(3-cyclohexyl-3-fluoro-3-phenyl-1-propynyl)-3-methoxy-1-
azabicyclo[2.2.2]octane;
1-cyclohexyl-3-[(3R)-3-methoxy-1-azabicyclol2.2.2]oct-3-y1]-1-(2-thienyl)-2-propyn-1-
30 o}
1-cycloheptyl-3-{(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]- 1-phenyl-2-propyn-1-ol;
(1R)-1-cycloheptyl-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]- 1-phenyl-2-propyn-
1-ol;
(15)-1-cycloheptyl-3-[(3R)-3-methoxy- 1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-2-propyn-
35 1-o};
(8R)-3-[(3R)-3-cycloheptyl-3-hydroxy-3 -phenyl 1-propynyl}-3-methoxy-1-methyl-1-

azoniabicyclo[2.2.2]octane iodide;



1-cycl oheptyl -3-[ (3R)

- 3- et hoxy- 1- azabi cycl o[ 2. 2. 2] oct-3-yl]-1-(3-pyridinyl)-2-propyn- 1-01;

1- cycl ohewDyB/3349% 2- f | uor o- 3- pyri di nyl ) - 3-[ (3R) - 3- met hoxy PCT/EP02/10644

| -azabicyclo[2.2.2]oct-3-yl]-2- propyn- | -ol; 5 1-(4-cycl ohept en- I
-yl)-3-[(3R)-3-nmethoxy- | -azabicyclo[ 2. 242] oct 3-yl]-1-phenyl -

propyn-1-ol; 1- cycl obutyl - 3-[ (3R) - 3- net hoxy 1

- azabi cycl og ]oct-3-yl]-1-phenyl -2-propyn-1-0l; 3-[(3R)-3-nethoxy-

| - azabi cycl [CZCIth]tﬂcfl‘-l(@R&Hﬂelhmehﬂabw}{cl@ﬁl%)Q}OEh‘Sd'ilngrtﬁ’)p}mqmms@)p?erﬂQynoI 10
3-[(3R) - 3- n@tdjroxy 1-azabicycl o[ 2. 2. 2] oct-3-yl]-1-phenyl -1-(4-pyridinyl)-2-p
r opyn- 1- ol

1- (4-f | uor opHERYPSRYL -E-Arersr S PEidipr)-&il 3 -P-methpor) -2zabigicibk g 2ieck3ati Ty cl of
2. 2. 2] oct - 3proglyh-Relpr opyn- | -ol; 1, 1 -bis(4-fluorophenyl)-3-(3-nethoxy- |
-azabicygl o

1- (4-f1 ucg)r o[pl)ﬁ%r??/'%h?%frﬁﬁx ot (%ﬁliigﬁ?f%%?'h]y%alb?y ey 2ectdvHdxpReyhaZabi cycl of
2. 2. 2] oct - 3prapsmyll-pL 2- pr opyn- | -

1,1-bi S(4 ijl EBB%%’PWIMB(Iﬁe% 9)%21 1@%5%&%%&%&?;?%8}? gro}gln)l 1201pr opyn-

| -ol; - -az
-di (3- th| en;?rl Rrﬁprpéféyw-lfaza@pyclolng?(lmk)&ﬂl-m@%yl- 5-pyrimidbivdylec pespend- 2]
oct-3-yl]-1pphenyl - | (3 pyri di nyl)-2-propyn- I-oI (1

R% 33p£”(. fgl) ngr[%{%ﬂ% Xy-1 g%ggilcc o[|2 2[22]oc%- %}]71] 1 ;;[he?lyl 1 14 ;])_yrldqg;}yQ -propyn-1-ol;
1,1-bi s( 3 f Le(@rophamehyl-3- (B(f&la)o»&p?ﬂmwsa- [Ismzaaﬁbﬂmimﬁ&a&c?dmn Hoothd-- 2- pr
opyn-| - ﬁ éroggn Iio y -azabicyclo[2.2.2] oct-3-yl)-1,

-d|th|en25¥ =2-yn-’ -oI 3-[(3R) - 3-net hoxy- |

-azabi cycl 0[121 ESQ&@@QTO@?W] 31mdilh@23= i fizapigy o[ 2.2 appyBaylk2 Giopyn-1-ol;

3R)-3-[3-h - Oyl C ¢

o om ubt oy ol pgtbrchntnfl)- 4 4o thlofY b igmbl SO o udnl BBy oy &a&%%%xtyé .
- azabi cyel op¥: 229!?}3%&013 yl ]-1-phenyl - 2- propyn-1- ol ; 1-bicyclo[2.2.

] hept - 5- en : Morsar EdorBh N - (A nediAPi1C¥abRY do2: 23] oats ¥l propyRheny! - 2-

D oPTv - 1. 7 Bl mettoey-epa e 2 et - ot - BPEAREATN 4 - hexyn- 3- o

| ; % [ I( 3R 33€3m{3qm?e§hﬁ_icy—ambbmyﬂb[a[222]80t2i§ QgL - p?nreyljrl]-k@- pihediydl-2-phepihenol; |
-yn-3-ol; - 50 £ hi

- gzabi cycl O%Bi)%g?lgc%n?%g? a%atl?}cxy]lo 24 EIB&'B yHrEE hefy - (% -pyridiny})-2-propyn-
3-[ (3R) 28- métdoxy- 1- azabi cycl o[ 2.2.2] oct-3-yl]-1-phenyl -

1-tetrahydr Vide N ] ]
1- bi cycl o] qugbﬁsgdghn?&}ﬂﬁ 3 §§R) ya rr?eﬂﬂf)@pl &a% 09310 2.2.2]oct-3-yl1]-2-propyn-1-ol;

1- azabi cycl of B DethpHet- asa‘m o2 ar?ém}ﬁ 321-1 drfaﬁymzylprepﬂ YAl 8/ 033495
PCT/ EPO2/ 10@4{(’6R)52£3n13t1{06<§3)az%b élb{Q&m]oet -3-yl]-1,1-di(2- th1eny1 f 1 ol;

lyl- ?Zgb;)(r;ég;,g&}% géﬁzk}(r) roxy—3% 41 1tkPeny1 1 propyn}§13 tnbe! cl)))iy(—:y -1 oct-3-

azoniabicyclo[2.2.2]octane iodide;

1-(1-adamantyl}-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]- 1-phenyl-2-propyn-1-

ol;

1-bicyclo[2.2.1]hept-5-en-2-yl-3-(3-methoxy- 1~-azabicyclo[2.2.2]oct-3-yl1}-1-phenyl-2-

propyn-1-ol;

30 4—etﬁy1— 1-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-y1]-3-phenyl-1-hexyn-3-ol;
1-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-3-phenyl-6-hepten-1-yn-3-ol;
1-(1,4-dithiepan-6-y1)-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl1]-1-phenyl-2-
propyn-1-ol;
3-{(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl- 1-tetrahydro-2H-thiopyran-4-

35  yl-2-propyn-1-ol;

1-bicyclo[3.2.1]oct-3-y1-3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl}-1-phenyl-2-

propyn-1-ol;



1-[ (3R) - 3- et hoxy- | -azabicycl o[ 2. 2. 2] oct-3-yl]-3-phenyl- |-octyn-3-o0l;
1-[(3R) - 3-net hoxy- | -azabicyclo[2.2.2] oct-3-yl]-5,

5- di met hyWo33(02340%i enyl ) - 1- hexyn- 3-ol; 5 1-cycl opentyl - 4P[CTARp2/Boeart hoxy-
| -azabicyclo[2.2.2]oct-3-yl]-2-(2-thienyl ) 3-butyn-2- ol;

1- (5-chloro-2-thienyl)-3-[(3R)-3-net hoxys -azabi cycl o[ 2. 2. 2]
oct-3-yl]-1-(2-pyridinyl)-2- propyn- §l . 10 10. The conpound accordi ng
to any of clains 1 to 9 for use as a rredl canent. 11. Use of the conpound
accordi ng t3ol( amya ofetlolxgit Ivszabidyco. 4. Rloct-Brel] aphdng 1 +{8-¢hiabfcydo[fedlloarment . 15
12. Use ac g q glaim1l for the treatnent of synptoms in connection
to | ower R% tract disorders or to disorders of |ower and upper

ai rways, of1 K%ﬁlsﬁ rsthixgsit-psabicyeloRe? - Bloct-3-oll dypiamyt i jogmod-ok he cardi ac rhyt hm

and to centjgag) Dﬁfﬁé%{ﬁcy 155{2%%&%169' @Q{%@'c -89, ﬂ@[rﬁetﬁ?l%%ﬂﬁn@@lf-ﬂﬁ%ynoﬁlopf

cognitiagn, loconotion, feedin accord o claim
11 for Phe kewianeeii- 46@%1%@6&%0%1s@&ﬁ@é}@olg#&le@%ﬂ zd?(}Ele&WBSTﬁ 2urinary

i nconti nen(‘cﬂ}, poI | aki uria, neurogenic or unstable bl adder overactive

bl add f t
formul o 1115 et ﬁs@hl \/?3{‘%%74 %E’i“‘stho’ﬁyr azaxﬂ%lcf&e%lzi’ i |'y T bAEREE- o
(Vbi s) WO G8H@BBAYE PCT/ EP02/ 10644 60 N BH3 OH (V) N BH3 Rebi O (VI) BH3
R2' R3 R4 (Vi-bis) 5BH3 R2RR3 Rébi (VII) BH3 R2i i HOR3 Réb,-0
(VI11)

10 10. The compound according to any of claims 1 to 9 for use as a medicament.

11. Use of the compound according to any of claims 1 to 9 for the manufacture

of a medicament.

15 12. Use according to claim 11 for the treatment of symptoms in connection to
lower urinary tract disorders or to disorders of lower and upper airways, of
gastrointestinal tractus, to dysfunction of the cardiac rhythm and to central nervous

system related disorders causing malfunction of cognition, locomotion, feeding or

sleeping.
20
13. Use according to claim 11 for the treatment of bladder disorders including
urge and mixed urinary incontinence, pollakiuria, neurogenic or unstable bladder,
overactive bladder, hypereflexia and cystitis.
.25 14. Synthesis intermediates of formula Illbis, Vbis, V, VI, VIlbis, VII, VIII,

N
—
/
- (lilbis)
1 BH,
/
/
4 .
R (Vbis)



10 wherein R is hydrogen, hal ogen, alkyl, cyano, hydroxy or an oxy
derivative; R2 is alkyl, alkenyl, alkynyl, aryl, heterocycle or aral kyl;
R3 is al kwoyB/jo3zapyl, heterocycle or aral kyl; R4" is hal ogen/Em2/as40Xy
derivative; 15 R4 is hydroxy, halogen or an oxy derivative; R5 is oxygen,
al kyl or aralkyl; and 'R6b is al kyl or §balkyl , Wwth the proviso that R2
and R3 groups can be linked together formng a cycle. 20 15. Synthesis

i nternedi ates sel ected fromthe group consisting of 3-ethynyl-|-

azabi cycl o[ 2. 2. 2] oct - 3-4] Bagetate, (3R)-

3-ethyny|-|-azabicyc| .. 2]oct-3-yl acetate,

(3R) - 3-et hynyl - cyef o[ 2. 2. 2] oct an- 3-0ol conpound conpl exed w th borane
(1:1), WO 03/0334@5 GT/gP02/ 10644 61

(3R) - 3-et hynyl - 3- nethoxy 1- azabicycl o[ 2. 2. 2] oct ane wi t h bor ane,
(3R)-3-ethynyl - 1- azabi Bbk2. 2. 2] oct - 3-yl nethyl ether,

(3R) - 3- et hoxy- 3-et hyn zabi cycl o[ 2. 2. 2] oct ane,

(3R) - 3- (benzyl ox =tet hyn¥yl - 1- azabi cycl o[ 2. 2. 2] oct ane, (3R)- 3-

et hynyl - 3-[ ( 3- net hyl lsenpyl ) oxy] - 1- azabi cycl o[ 2. 2. 2] oct ane, 3-ethynyl-3 5

f I uor oqui nucl i di ne,

3-[ (3R) - 3- net hoxy- 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 1- phenyl -1 - ( 3-

pyridi nyl)-2-propynyl acetat
3-[(3R) - 3-net hoxy- | -azabic
t hi enyl)-2-propyns1- oI

{[3-[(3R)-3- et ke

| - azabi cycl o[ 2. 2R -3-yl]-1,1- d|(2 t hi enyl ) - 2-propynyl ] oxy}acet ate
conpound conpl exe with I raﬁ@mﬁ 1),
3
(

a2, 2. 2] oct-3-yl]-1, 1- di ( 2-
conpl exed with borane (1:1), nethyl

-(3,3-@iphenyl-l-butynyl)qU|nuclldin-3-o|, 3 10

3, 3-di phenyl - 1- but ynyl') qui nygli di n-3-ol conpl exed with borane (1:1)

, 3- (3, 3-di phenyl - 1-butynyl YNI-azabicycl o[ 2. 2. 2] oct-3-yl nethyl ether
conpound compl exed with b e/ (1:1),
4- (3-hydroxy-I-a | o[ 2. 2, 2] oct-3-yl)-2, 2-di phenyl -3-butynenitrile,
4- (3- hydroxy- 1- azdbi cyet®[ 2 2]oct 3-yl) - 2 2-di phenyl - 3-butynenitrile
conpl exed with bdtane (1:1)

, 4- (3-met hoxy-1| -azabi cycl o[ 2. 2. 2] oct - 3-yl ) -2, 2-di phenyl - 3-butynenitrile 15
conpound conpl exed with boraneg(l: 1),

3-[(3R) - 3- net hoxy- 1- azabi cydIna] 2. 2. 2] oct - 3- yl]-1, 1-di phenyl - 2- propyn- 1 - ol
conmpound conpl exed with b (1:1), (3R)-3- nethoxy- 3-

( 3- net hoxy- 3, 3- dl% -propynyl) - 1 -azabicyclo [2.2.2] octane
conmpound conplene w g h/%orgm (1:1) and 3-cycl oheptyl-1-[(3R)-3-nethoxy-1
azabi cycl o[ 2. 2. 2] Bct-3 yl] trimethylsilyl)-1, 4-pentadiyn-3-ol.

10 wherein
Rl is hydrogen, halogen, alkyl, cyano, hydroxy or an oxy derivative;
R2 is alkyl, alkenyl, alkynyl, aryl, heterocycle or aralkyl;
RS is alkynyl, aryl, heterocycle or aralkyl;
RY is halogen or an oxy derivative;
15 RYis hydroxy, halogen or an oxy derivative;
RS is oxygen, alkyl or aralkyl; and
R6b j5 alkyl or aralkyl , with the proviso that R? and R3 groups can be linked

together forming a cycle.

20
15. Synthesis intermediates selected from the group consisting of 3-ethynyl-1-
azabicyclo[2.2.2]oct-3-y1 acetate, (3R)- 3-ethynyl-1-azabicyclo[2.2.2]oct-3-yl acetate,
(3R)-3-ethynyl-1-azabicyclo[2.2.2]octan-3-0l compound complexed with borane (1:1),



10

15

WO 03/033495

PCT/EP02/10644
61

(3R)-3-ethynyl-3-methoxy-1-azabicyclo[2.2.2]octane with borane, {3R)-3-ethynyl-1-
azabicyclo[2.2.2]oct-3-yl methyl ether, (3R)-3-ethoxy-3-ethynyl-1-
azabicyclo[2.2.2]octane, (3R)-3-(benzyloxy)-3-ethynyl-1-azabicyclo[2.2.2]octane, (3R)-3-
ethynyl-3-{(3-methylbenzyl)oxyl- 1-azabicyclo[2.2.2]octane, 3-ethynyl-3-
fluoroquinuclidine, 3-[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct-3-yl]-1-phenyl-1-(3-
pyridinyl)-2-propyny! acetate, 3-[(3R)-3-methoxy-1-azabicyclo[2.2 2]oct-3-yl}-1,1-di(2-
thienyl)-2-propyn-1-ol compound complexed with borane (1:1), methyl {[3-[(3R)-3-
methoxy-1-azabicyclo[2.2.2]oct-3-y1]-1,1 -di(ﬁ-thienyl) -2-propynyljoxylacetate
compound complexed with borane (1:1), 3-(38,3-diphenyl-1-butynyl)quinuclidin-3-ol, 3-
(3,3-diphenyl- 1-butynyl)quinuclidin-3-ol complexed with borane (1:1) ,3-(3,3-diphenyl-
1-butyny1)-1—azabicyclo[2.2.2]oc{—3-yl methyl ether compound complexed with borane
(1:1), 4—(3-h$rdroxy-1-azabicyclo[Q..2..2]oct-3-y1)—2,2-dipheny1-3—butynenitrile, 4-(3-
hydroxy—1-azabicyclo[2.2.2]001;—3%71)—2,2-dipheny1—3—butynenitrile complexed with
borane (1:1) ,4-(3-methoxy-1-azabicyclo[2.2.2]oct-3-y1)-2,2-diphenyl-3-butynenitrile
compound complexed with borane (1:1), 3—[(3R)-3-methoxy-1-azabicyclo[2.2.2]oct—3—
yl]-1,1-diphenyl-2-propyn-1-ol compound complexed with borane (1:1), (3R)-3-
methoxy-3-(3-methoxy-3,3-diphenyl- 1-propynyl)-1-azabicyclo[2.2.2]octane compound
complexed with borane (1:1) and 3-cycloheptyl-1-[(3R)-3-methoxy-1-
azabicyclo[2.2.2]oct-3-yl]-5-(trimethylsilyl)- 1,4-pentadiyn-3-ol.



