WO 01104118 PCT/ EPOO/ 06469 1 NOVEL OUI NUCLI DI NE DERI VATI VES AND MEDI Cl NAL
COMPCSI TI ONS  CONTAI NI NG THE SAME This invention relates to new

t herapeutically useful quinuclidine 5 derivatives, "to. sone processes for
their prepaWaoleii8and to pharnaceutical conpositions contROTERGMEEM The
novel structures according to the invejtion are antinuscarinic agents with
a potent and long lasting effect. In particular, these conpounds show high
affinity for carini 0 nB) .. Ln_accordance \u their
nature as My%iaggﬁ ' Tt oepi Foisimcanay; °ingthe
foll owi ng di seases: respirat orGONTATNINGe (FEES @BMEas chroni c obstructive

pul monary di sease (COPD), chronic bronchitis, bronchial hyperreactivity,
asthma and rhinitis; urological 15 disorders such as urinary incontinence,
pol | aki nuri a iThiseiniepthom repatenke meyitherarerivipadiy uweltuhsabrel isiagder,
cyst gspas@ARdtETEONI €0 CYSid t bocadidsgaghs Oi ¢St | pAbpdlat@baersnasSueh as
irritable bowel syndrone, spastic coljtis, diverticulitis and peptic

ul cer at i oRPATTRECRLIRFSURP L PRY COPERHHDG BR&Mul for the treatment' of the
20 resgi rat or yrrﬁ S&ﬁﬁ'e:idd@tﬁﬁd:ﬁﬁeﬁbméﬁcgﬂdﬁﬁﬁodcﬁt | e vxn'hi.ﬂgvé?ﬁiagonhsés, .
steroids, _antiallergic drugs or osp | esterase | V,inhibitors. Coppounds
of the pr BOBHUECREURE AFRED HLED Bo PEYRRE[ B[ AoPGyEASHS TGk et
propert i epartDepdamdi nthewe tdvappundg usteow hielgbeve Sfompovnder maysbariguict dbl e f or
25 tyeati pg-Sprgal ksl nduced sinus bradycardi a. Conmpounds with related
structures have been described as anti- spasnodics and anti-cholinergic
agents in sevelal 295RFEARSE YHh -Ehedwpn@ture pat dat 2RRRIVESS84 Ahe BeYcri bed
qui nucl i dedtounde airy ahili ¥E51DEot Reed OimGUtlte 801 RwiRg Hs¥@sef2 respiratory

disorders such as chronic obstructive pulmonary disease (COPD), chronic

bronchitis, bronchial hyperreactivity, asthma and rhinitis; urological
15 disorders such as urinary incontinence, pollakinuria in neuripenia
pollakinuria, neurogenic or unstable bladder, cystospasm and chronic
cystitis; and gastrointestinal disorders such as irritable ‘bowel
syndrome, spastic colitis, diverticulitis and peptic ulceration.
The compounds claimed -are also useful for the treatment of the
20 respiratory diseases detailed above in association with B, agonists,
steroids, antiallergic drugs or phosphodiesterase IV inhibitors.
Compounds of the present invention may also be expected to have
anti-tussive properties.
Depending on their nature the new compounds may be suitable for
25 treating vagally induced sinus bradycardia.
Compounds with related structures have been described as anti-
spasmodics and anti-cholinergic agents in several patents.
For -example,in patent FR 2012964 are described quinuclidinol
derivatives of the formula o B N
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O 35 N WO 01/04118 PCT/.EPOO 06469 2 in which Ris H OH or an al kyl group
having 1 to 4 carbon atons; Rl is a phenyl or thienyl group; and R2 is a
cycl ohexyl, cyclopentyl or thienyl group, or, when Ris H Rl and R2

-t oget her wiwdowdastscar bon atom to which they are attachedpcimrewossdori cyclic
group of the formula: H X/ \ I 5inwhich Xis -0-, -S or -CH2-, or an
acid addition or quaternary anmmoni um salt thereof EP- 418716 descri bes

t hi enyl carboxgl ate esters of fornula RLO RZA Owherein Ais a
group (CH MRESR R 1g By OHcer aprglkyl ?‘591‘%?@1&’ L B9 Ycprborpagemy R.is
- CH2- CH2- 2 plﬁ'xB,'-lGd}- Gﬂaeﬂyl@‘&ﬂ;ﬂ:, afji OBp isQal s:yaléaNRyml; MR o@D, ol IS a

t hi enyl X:) u cyclo Ly, or._cvycel ohe r.oup ional_l
substi t ut edle% ?mlﬁy 8—[ %%fng oR angré: é ]fkﬁghl Vi Earbc’% e d,
CH3- or -®RwhishUshey, 854, mmcugscrfpbresa danppohids gobud mfnuha foABuD4f 04118

PCT/ EPOO/ 06469 3
B
g
5 in which X is -0-, -S- or -CH,-, or an acid addition or quaternary

ammonium salt thereof.

EP- 418716 describes thienyl carboxylate esters of formula

Ra

wherein A is a group

(CHz)m_I—\

Q" Q
(CH)), —'I"
mand n = 1 or 2 o
10 Q is a _CH:)"CHZ_, -CH2—CH2~CH2_' ’_CH=CH_’

group
Q°is a =NR or NRR’ group; R, is a thienyl, phenyl, furyl, cyclopentyl
or cyclohexyl group, optionally substituted; R, is H, OH, C,-C, alkoxy
or C,-C, alkyl and R, is H, F, Cl, CH;- or -NR.

15 Us 5,654,314 describes compounds of formula:



R1 Ph

OX Ph R, ONR#t O wherein Ris an optionally halo- or

hydr oxy-substituted C._A alkyl group; Ris a Cl.4 alkyl group; or
together forma C4 6 alkylene group; X- is an anion; and RL is H,
-CH2OH, CIYRuUMME or -, al koxy. The present inventi on RETEPIYU469ew
qui nuclidine derivatives with 5 potent antagonist activity at nuscarinic
M3 receptors which have the chem cal structure described in forrmula (1):
10C+Y (CH2)~ A- (CH2), N(CH2)P OR2 RB3 X (I) 15 wherein:
a phenyl ring, a C4 to CRheteroaromatic groui p containing one or

RL O B
(c) is

at ons) ,

group;
at om

-CONR R5, -CN, -NO2, -000R4 or -CF3 groupys

al kyl

hydroxy 25 or al koxy group,

nore heteroatons (preferablypa ctechfro
or a naphthal enyl, 5,@7, IR

n1nit*ogen, oxygen and su

R1, R2 and R3 each i ndependéintly
or a hydroxy group, or a ph€nyl,

R and R~
OH,

phur

adrQnapht hal enyl or bi phenyl 20
gnt a hydrogen or hal ogen
YR, -NR R5, - NHCOR4,

Qtrai ght or branched | ower

group which may optionally be substituted, for exanple, with a

wherein R and R5 each i ndependently represent

a hydrogesredno®y ist eai ghtienallvamehed eowkydrekkysukstétptedrC.uogbiser form
an al i cyglip;r RN a0f,., fMy@NekJid; t QIR SR &b Ofria_e%ﬂef‘rfyfﬁtécb 6%%17@1/&4@ c or

heterocyclic ring; nis ,an integer fromO to

5
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group; X~ is an anion; and R; is H, OH, -CH,0H, C,,alkyl or C,., alkoxy.

EPO0/ 06469

The present invention provides new guinuclidine derivatives with

. potent antagonist activity at muscarinic M; receptors which have the

chemical structure described in formula (I):

R1
O B

+
(CH);— A — (CHy)7— N‘(CHz)p \([)]/
R2
R3 X

(1)

wherein:

© is a phenyl ring, a C, to C, hetercaromatic group containing one or
more hetercatoms (preferably selected from nitrogen, oxygen and sulphur
atoms), or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl or biphenyl
group;

R', R? and R® each independently represent a hydrogen or halogen atom,
or a hydroxy group, or a phenyl, -OR, -SR%’, -NR'R®, -NHCOR‘, -CONR‘R®,
~CN, -NO,, -COOR' or -CF,; group,or a straight or branched lower alkyl
group which may optionally be substituted, for example, with a hydroxy
or alkoxy group, wherein R! and R® each independently represent a
hydrogen atom, straight or branched lower alkyl group, or together form
an alicyclic ring: or R* and R? together form an aromatic, alicyclic or
heterocyclic ring;

n is an integer from 0 to 4:;



4 A represents a -CH2-, -CHCR6-, -CR6=CH, -CR6R7-, -CO, -0-, -S,
-S(0)-, S or -NR6- group, wherein R6 and R each independently represent
a hydrogen atom straight or branched | ower al kyl group, or R6 and R7
toget her forwoOMM4IS8i cyclic ring; 5 mis an integer from O POT/RBPonwe4s9i ded
that when m= 0, Ais not -CH2-; pis gninteger froml to 2 and the
substitution in the azoniabicyclic ring may be in the 2, 3 or 4 position

i ncl udi ng al | OSSI ble confi guratl ons of the asypmetric car bons B
represent & & B$ t8¢2 & aSFyRr i TR - o R@R% 10°Rm 0%y’ Wherei n R10

r epr esent s-saohydr srgzerbzat{m" aghwtrroxvyhemememﬁy bngr ebpeacandmd%peaddnﬁsz each

i ndepende O j

repr esent Sr]:I g}éﬁ 1?#1:{ aljao eh %r(])arlf]&%rOIR%} r?caljedﬁ?ov%r a%?gin?rfgag%(])bvfer
al kyl grod¥ amuRbttosstm#psmaars@Agmeclb@namgrmz 1 -CH2- 15 CH2-, -0-,
-0-CHR-, +Sis arSa.QEQgexo'frorE}d:@'é"e pRgvienthdt Whehin =CONtAIR née cJ&hr-al

centre the resent either confi guration; X represents a

phar maceut &a@r/ry ATt BT Lok Gn3Rt thEnBIRGLOFUCin® Jh Ahenpzania@icysliche
quat er nar wmmmyurnecom)oweiszpf 3t her p4 epositionyeiidlagin@O0aleppeseidied by
formul a (I% 0 &gyl |l\é§ger}t tRL an_anj on X— |nss associated wth the positive
char ge of He ‘Nl abé’mﬁ dn on- ot Various mineral acids such as,
for exarrpIHe,Jf'ée1t‘¢%‘r!rnﬂ'-de«‘=,1 Qnogqufefomdlaje) gylifiate, nitrate, phosphate, and
orgappc acids such as, for exanple, acetate, nuleate, funarate, citrate,
oxal ate, succinate, tartrate, malate, WO 01/04118 PCT/ EPOO/ 06469 5

mandel at e, net hanesul fonatg and p-tol uenesu. fon X- is preferably an
ani on sel ected from chlori'le, brom de, i odi" phape, nitrate, acetate,
mal eat e, oxal ate or succinat gg Mre prefer abI y N

R10

wherein R! represents a hydrogen atom, a hydroxy or methyl group; and

R® and R® each independently represents

R11 RN R R11
) \—( ? \\§;z: ! \— 3 —
wherein RY represents a hydrogen or halogen atom, or a straight or
branched lower alkyl group and Q represents a single bond, -CH,-, -CH,-
15 CH,~, -0-, -0-CH,-, -S-, -S—-CH,- or -CH=CH-, and when i) or ii) contain
a chiral centre they may represent either configuration;
X represents a pharmaceutically acceptable anion of a mono or
polyvalent acid.
In the quaternary ammonium compounds of the present invention
20 represented by formula (I) an equivalent of an anion (X")is associated
with the positive charge of the N atom. X may be an anion of various
mineral acids such as, for example, chloride, bromide, iodide, sulfate,
nitrate, phosphate, and organic acids such as, for example, acetate,

maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,



chloride, bromde or trifluoroacetate. 5 The conpounds of the present

i nvention represented by the formula (1) described above, which may have °
one or nore assynetric carbons, include all the possible stereoisoners.
The singl woiesoareg s and mi xtures of the isoners fall w tpoT/EPOINS4ECOPE Of
the present invention. If any of R- to R or Rl1l represents an al kyl group,
it is 10 preferred that said al kyl (;r)oup contains 1 to 8, preferably 1 to
6 and nore preferably 1 to 4 carbon atons. In particular it is Breferred
that anjaBdedptegmathanesyliopate AnddPHiPaeRRTYN PR R hy K, 18rBRRACE2D¥ic! udi ng
| - propybn dtiloyl séxudeedi figbrl cRibkiael, , bﬁﬁﬁ:dbut:yddlaiad §wiphatdutndlradd, The
alicyclic and hetagroc cl | c | ngs mentloneg n rb?r%t on.to for)rg:ulia (n)

pr ef er aBF§ X Enpris&2F T onPPIB 100" pF&1eFably froms B67 R st The

ar onat i ehlévige, nlmmuildee:d: itmifbketoroetate.f ormul a (1) above preferably
congain fro r m\g&wds of
forgrml a (I)n}ah?eggr#%nd\?mog glF% g?%pt?%g%%tgg H%ﬁes{:éc%l%i %g? gfgl t hi enyl
furyl, BEbriesgribeth@iberat effjiich Bay qiavy ong. ‘t%f“ﬁ’ﬁﬁy‘tﬁ%&ﬁﬁ%%eﬂaéﬁws'

benzo| 1a§i’cﬂid@<my£he bBhsanel yer@bishiraotmheaglgik PopEPs aha rpathigall ar a
phenyl each |ndependently

yrro or thi enyl . group; R1, an
represeﬁt@ 9%?’6”9‘%“‘6}1 hb‘é%heagg‘?ﬁe 8?%%?&?%% INFRRYP: tert-butyl,
- CH2OH, 3- hyTif camprapyr?, toCM% 025 R¥NfePresertidC@kk, al-k@U\lblEd.up,CN,t -iNCP,

ha?aogen fegzgdq{h%l\!.pSaJtcﬁgE%é :gg&lﬁ;?rcon@al%di%eg ?;a{f%?‘é %ﬂ}y?r&xx Q{dOUp Or a

atom —wherein atomis dorine; n 1;
mis anmprg agefefaldm 1 to 6 Carbalﬂtéféﬂlﬁar | I Paerﬁ?laS' ip %%pi-‘rr@§éﬁ¥6§1 a CHZ 1
- CGHECH haCQiny - Nyl g ,1s Q-EFQésenged UbPUR, nieBhPB[ tdtHyhar pRopfhi2- 1
-CH=CH ,or_-0- o preferred that

= 2 d.th
subst i tﬂlﬁﬁltuddPgub'E{)%é’é) Bbuta*[lt ah?ﬁi’dd’tn@ A VA AT Yo Eﬁ‘ftg[lggf Zf%i:tt'ane is at

the 3 pestgi.on, preferably having the (R) configuration. Further preferred

cogpounds of .f or Jls Alfal NGBS ve/gs:ilea r}lﬁggs et iBhOAPL Pl e 1)9£m44 &d) o i)

as defi ned a%ove or mu
each i ndepurdeni) )Prﬁéﬁ?@@eanoreprp-ﬁEnﬁOm 2 VD’G’J:/ BAEf.LeraP@r/ 0@469 6

thi enyl pedsd i O ardadtdtydims Redtibiéd GhOMLatYIBLRI Forblai @)hyshvagen
preferably contain from 6 to 14, preferably 6 or 10 members.
Preferred compounds of formula (I) are those wherein © represents
20 a phenyl, pyrrolyl, thienyl, furyl, biphenyl, naphthalenyl, 5, 6, 7,
8-tetrahydronaphthalenyl, benzo[1l,3]ldioxolyl, imidazolyl or
benzothiazolyl group, in particular a phenyl, pyrrolyl, or thienyl
group; R!, R? and R?® each independently represent a hydrogen or halogen
atom, or a hydroxyl, methyl, tert-butyl, -CH,OH, 3-hydroxypropyl, -OMe,
25 -NMe, , -NHCOMe, -CONH,, -CN, -NO,, -COOMe or -CF; group, in particular
a hydrogen atom, a hydroxy group or a halogen atom, wherein the halogen
atom is preferably fluorine; n = 0 or 1; m is an integer from 1 to 6,
particularly 1, 2 or 3; A represents a -CH,-, -CH=CH-, -CO~-, -NH-, .
-NMe~, -0- or -S- group, in particular a -CH,-, -CH=CH- or -O- group.
30 It is also preferred that p = 2 and the substituent group -OC(0)B
attached to the azoniabicyclo[2.2.2]octane is at the 3 position,
preferably having the (R) configuration.
Further preferred compounds of formula I are those wherein B is
a group of formula i) or ii) as defined above wherein, if B is a group

35 of formula (i), R? and R? each independently represent a phenyl, 2-



atom and, if Bis a group of formula (ii), Qrepresents a single bond,
-CH2-, -CH2-CHz-, -0- or -S- group, in particular a single bond, -CHZ-,
-CH2-CH2- or -0- group, nost preferably a single bond or -0- group ; 5 and
-in any caseWRPYMIB a3 hydrogen atom or a hydroxy or met hyl PGEEERII64Ed when
i) or ii) contain a chiral centre theygnmay represent either the (R or the
(S) configuration. Mst preferably the -OC(0)B group in formula (I) is

di phenyl tQ Y= [ e e 1

2, 2-di phg%/ % |%ﬁy¥g§<’§f< ﬁgr OS%Q/ gi %P% hwl]fgr - F a%seth(;[)?f?gen
2-furan- 2a1§qnb2am:yd¢5>8y12£pae¢gn aéeﬁqmyla 2<12Jd|Q Mﬁere@nysaa:e@wﬂe bond,

2- Eydrgxy-éﬂ d—'CHEJUH;Z 20¥|&Ci§0)@boug wngﬁél&lzrda s%ﬁb?é"b%nﬁl aczﬁioxy 9
- y r o x ne 9-car Y,
9- met hyl - @E‘WCPX 2 udF §r%‘5?'b6‘H§FoB<5Ffe§fHY LarftRghe ‘@neanoar nyup 15 9- h
y d 5 0 Xanyd i9[ ahd caSeaRN islh Qyﬂr&gen QAtof étlh hy&rékyyoi ﬁeﬁhﬁL gr9up,lﬂ e t
?4y_|f | axJ;d wh]en i or 1H com:alnf ﬁ1§,a]d an re( tgneg %a% rtepaeierg}: elgher
2- hydr oxytlié ZRdlomtﬁlelyS)a@enﬁmraz;Qndl furan-2-yl -2-hydroxy acet oxy,
Eﬂ, 2-;1' L h: en- ingsgrgskgfewﬂaw Qhelo %&b@éoaaié‘&lﬁceﬂ{? FRRLPONYLPAXY. ;20 9 [

H) - di beﬁ%ie[f’&fayéyc%hef}%ne 5?cabm@1rmzsyy. E%p@bm?:wnp%eﬁereﬂeexy,
moundszm-elpmmpmbﬁ&iymoiﬁe - Qiﬁaw-euphéﬁmf-enmaea; QL))l-‘a%etoxy,
I phenyl ;l?zg OXY 1 52 b%dh}’é%xé”élgé%é’ﬁé‘y acet oxy2 5 d,lth x?hze?)i g(raog}l( onyl oxy,

2- hydr ox enyI

2- f ur an- ZZWdeO#w@r, &xdi-2hpdre Byl et oxy, 2-2;y21rd>nt—|2|, erdi2thi erc Gt pdacetoxy,

2- EySrSX?’g% 1)2( Whd iy g £, Z]W'[%?ﬁt Oy LoV U Y L2 dis L gy x'e&eioxw
9- net hyl - %Flﬁf]thﬂtﬁirﬁénél@r@anWIrBR?ﬂ%pﬂ-ﬂ x&tﬂlhéﬁetlger@apb@moaxyoxy.

9- hwdroxy99'[hﬂyﬁaf"0h£riﬁ %Qa{bon)&l 2%Vt e 8k -9 -carbonyloxy,

9- met hyl - ?[I—% xanlgﬁ Eevv??ﬁ ﬁonyl ox’g The nost pref err%d conpounds™ of
formula (T) &re*thos TiHe® AFohi%pi 8yclo dr8up i 8 %Hb%tq W ed on
t he nitroger2 atminsm(téh- & Bu phenpxypmopyl ) -22 pheyok yed Ry a c’%ephemyyal lyl,
phenet hyl ,_ u r ygr oxyphenox 0

STt o SReEl e e RRE, M A SRR B

2:t hi en- 22 @gﬁgqenﬁg 4 qg@;gnylaxy,--9 10:d1hydroanthracene 9-carbonyloxy,

20 9[H]-thioxanthene-9-carbonyloxy, or

Q0 Ol
- Qo

5[H]-dibenzo[a,d]cycloheptene-5-carbonyloxy. Especially preferred
compounds are those wherein the -0C(0)B group in formula (I) is
diphenylacetoxy, 2-hydroxy-2,2~diphenyl-acetoxy,
2,2-diphenylpropionyloxy, 2~-hydroxy-2Z-phenyl-2-thien-2-yl-acetoxy,
25 2-furan-2-yl-2-hydroxy-2-phenylacetoxy, 2,2-dithien-2-ylacetoxy,
2-hydroxy-2,2-di-thien-2-ylacetoxy, 2—hydroxy—2,2-di-tﬁien-3—ylacetoxy,
9-hydroxy-9[H] ~fluorene-9-carbonyloxy,
9-methyl-9{H]-fluorene-9-carbonyloxy, 9[H) -xanthene-9-carbonyloxy,
9-hydroxy-9[H]-xanthene-9-carbonyloxy or
30 9-methyl-9[H]-xanthene-9-carbonyloxy.

The most preferred compounds of formula (I) are those wherein the
azoniabicycle group is substituted on the nitrogen atom with a 3-
phenoxypropyl, 2-phenoxyethyl, 3-phenylallyl, phenethyl, 4-phenylbutyl,
3-phenylpropyl, 3-[2-hydroxyphenoxy]propyl, 3-[4-fluorophenoxylpropyl,

35 2-benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-ylethyl, 3-thien-2-



WO 01/ 04118 PCT/ EPOQ 06469 7 yl propyl, 3-phenyl am nopropyl,
met hyl phenyl am no) propyl,  3-phenyl sul fanyl propyl, 3-o-tolyl oxypropyl,

(2, 4, 6-trimethyl phenoxy)propyl,

2-t ert - woteyd4188 net hyl phenoxy) propyl, 3-(bi phenyl - 4-yl m/):pomydg, 5
5,6, 7, 8-tetrahydronapht hal en- 2- yloyy) propyl, 3-(naphthal en-2-yl oxy)
pyl, 3 (napht hal en- 1- onxy)propyI 3-(2- chlorophenoxy)propyl

2, 4-di fl uor gphenoxy) pr opy trlfluoroneth¥ phenoxy) Propyl
3- cy aTARENGxy) prigfeny a’(‘hn‘b%/%ﬂ?é’ﬁhenox%/') Pespy phénylamitio propyl,
g rretmewfbelnpx?s)xm&rwh ,y)Bp(rzb ?mho?yphengay-)tpilsaﬁyl,o A0pro pI yl,
enzo{1l I oxpl - 5-yl ox rop 3 car bano enoxy ) propy.
3-di n‘j{et hyI grﬁ ngp’hgsnoxg)%rgpyleyt h J?If'?lophenéx’g)p Ey% Pyl
3-ni t3-d@heqmdo)xpvb1ﬁrknet3y1(p¢xeaeeymra>whopHbrtbxyf}qmdpyi-yloxy) propyl,
3- methoeyeay, %Qﬂyﬂrgh?é%)ﬁﬂ}ﬁ@%*z—%lgﬂ%)(-% gwi (%Mglen-@l?mw) propyl,
2-hydroxynethy henoxy) pro roxynethy phenoxy) propyl
4- hy RSP fret hy%-dﬁemsw pvbfgwloxvt?r(og%ydr OXY BHEHSEGPRRRANY) Propyl,
4t h?/otmmyphﬁmxmmmwky)p&pw hxzdr(smsml hm&&aﬁﬂpybher&:@wrépﬂbl en- 2-
uty su
(benmﬁrngz&y%P%?Béﬁgk%k@F°p£§Tmnz Lé ?PS¥QQ6XY)pr°le'

6- (4- phehy[bﬂmekyyhepybpaknﬂurmywbutyI31w4im}ﬂhdxynnémmygthybpgﬂoup
EsRpci ald vk el A bR SATROUMS Fhfods10SE  JUNSLE &Mﬁ@@%ﬁ%@@ﬂ group
is substituted e nitrogen Y&t om i t ﬁ enox

2- phenox%reﬁfy#me:f;hpn%éﬁwaphwoxmxﬁw 43 b@‘rﬁﬂmhﬁn°x3’-)|ﬁ’ﬁéﬁyllpropyl
3-[2- hychow-mwdéﬂ&@y)!prcfify[lﬂ;- f|gor(@pheaeyymmayhenaxwazy gxyet hyl,

3-
3
3-
3-
p
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
yl
3-

3- I |, 2-thien:2- 25 vyleth t hi en- 2-yl Th
fopyg&fng gyﬁgo §b§F3°Pk§§9888x¥6¥f$?ﬁgtratg ﬂdtlﬁgPy9%°§&g%¥P ?&gugcopee
of the prleeemtxy hpewotpoh, 3-(2-hydroxymethylphenoxy)propyl,

3(RRy- D‘ F};*le(%liiu?&%&??&é(trlylﬁ:ﬁemgﬁ0§¥05W1°p%l—}4%&%9%%9&’&%%35,%%99 ane,

brom
3(R) - (2 Wbﬁfh&x/dzeayahﬁﬁeﬁwPé@@tYéxy) 133 4phafG ey itdRA9X N REORY hbi -
cycl 0['2-32ﬂ(33§)ﬁiz%9%helﬂ69ﬁi§i@pyl 4-oxo-4-thien-2- ylbutyl 3- (1-methyl-(1H]-

3(R)- (2, 2.0 pheny | ar ORI Q1Y Oxy3sidr (3 PenoARRRYLds | 3200 4RLg et oL 2
3-benzyloxypropyl, 6—- (4-phenylbutoxy)hexyl, 4-phenoxybutyl, or
20 2-benzyloxyethyl group. Especially preferred compounds are those
wherein the azoniabicyclo group is substituted on the nitrogen atom
with a 3-phenoxypropyl, 2-phenoxyethyl, 3-phenylallyl, phenethyl, 4- -
phenylbutyl, 3-phenylpropyl, 3-{2-hydroxyphenoxylpropyl, 3-[4-
fluorophenoxyl propyl, 2-benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-~
25 ylethyl or 3-thien-2-ylpropyl group.
The following compounds are intended to illustrate but not to
limit the scope of the present invention.
3 (R)-Diphenylacetoxy-1- (3-phenoxy-propyl)-l-azoniabicyclo[2.2.2]octane;
bromide
30 3 (R)~-(2-Rydroxy-2,2-diphenyl-acetoxy) -1- (3-phenoxypropyl)-l~azoniabi
cyclo[2.2.2}octane; bromide
3(R)-(2,2-Diphenylpropionyloxy}-1-(3-phenoxypropyl)~l-~azoniabicyclo[2.
2.2}octane; hromide
3(R) - (2-Hydroxy-2-phenyl-2-thien-2-yl-acetoxy) -1~ (3-phenoxypropyl)~1-

35 azonia-bicyclo[2.2.2]octane; bromide



3(R) - (2-Hydroxy- 2-phenyl.- 2-t hi en-2-yl - acet oxy) - 1- ( 3- phenoxypropyl )-1- 35
azoni a- bicycl o[ 2. 2. 2] octane; bromde ,iii!; W 01104118 PCT/ EPOO 06469 8
3(R) - (2- Furan-2-yl - 2- hydr oxy- 2- phenyl acet oxy) 1- (3 phenyl al 1 yl)-1-azo

- ni abi cycl o[!’."é’."?%ll%t ane; bronide CT}’IE‘)”O’““”

3(R) - (2-Furan-2-yl -2-hydroxy- 2- phenyl acget oxy) - 1- (2- phenoxyet hyl ) -1-azo
ni abi cycl o[ 2. 2. 2) oct ane; brom de 5

3(R)- (2 Fura: o fgrg,, UG8 004 2 BRAOYLAGRA QX Gy [ B2 PRERGKYRNIRY) 112820

ni abi cycl o[ 2. 2.2] oct ane; bro
3(R) - (2, 2nbpkigysho P243. 3&9@’@9@3?)' bremidehenoxypr opyl ) - 1- azoni abi cycl o

[2.2.2] 00t33ﬁ?—r(2bf‘ﬁ¥9rﬁ-§ -2- hydroxy—Z—phenylacetoxy) -1- (2-phenoxyethyl) -1-azo
3(R) - (2-Hydr J);%, di -t hi en- | acet oxy) -1 - phenet hyl -| -azoni abicy 10

clof 2. 2. 2]’166)3 é:logﬁ.gmz(;hgctane, romide

3(R-12- Hy;dRpxoz—qu%ndz—gmeemyc&oxyaa:-@heum)acétc(m phetsybheriopyprdpyaz eniaao
bl CyC| O[ 2 agic C;agf ocr:Q:a rom

3(R) - (2- Hyd 9’ d2 r1.| en. v~ ylbace oxy) 1- ( 3- phenoxypropyl) - 1-azoni a-
b|cyc|o[;233R2}5hﬁaﬁ5thquoa11k§c§50xy) -1-(3-phenoxypropyl)~l-azoniabicyclo

1 [ 3- (4- Flyos ophepoxy,) BL-gRYdd - 3(R) - (2- hydroxy 2,2-dithien-2-ylaceto
Xy) - 1-azoni abi cycl o[ 2. 2. 2] octane; chlorid

3(R) - ( 2- HPdROX{~BYorsive Ry rfilztwa%e%-dmeqoxyé 1 2hepaFxy IreareRdrPAF®
pyl ] 10- az@bdbi L pebofane?. Biaﬁtdane trifluoroacetate

3(R 2- d t l - (3- - 1-yl 1).-1-a 20
Z(()nl) a( bi cygﬁg)(% %Y%Toxlert th—t¥1 ar? E‘% 6’;"_% otx&%-ipsy {4r-%£1eny]x:>u£\)'.li/9p-yl-)azonlaa
3(R) - (2- Hydepxyp(2,.2. Ulqchﬁ&ﬂr brohadet oxy) - 1- (2-t hien-2-yl ethyl)-1-azo

ni abi cycl of gy 2¢22}; &td@: €5, NP AR -2-y1 3-ph 1)-1- -
3(R) -(2-Hy c{ bx; 9 y thien 2-lyl acelf g)%;e/toxf) 3- %h?eﬁmzxyf/’fffr’%py )a-lzlonéa

zoni abi cyéﬂ16¥2¥°222f0%3t°§ﬁé“e’orb(§ﬁf“ﬂ‘ée 25 1- (2-Benzyloxyethyl) -3 (R -
(2- hysir oxy—2 32 ¢ diftilo eBpRen\x@§ B SHOL)) 31R)a2<<znhyd1ﬁ33:iycxzctaiﬂ-,rﬁea}m}laaeto

trifluoroacet teB%bgﬂ %}g %ﬁ i.t hien-3-ylacetoxy) -1-
( 3- phenoxy ﬁmm Ghr L2 i% a(5'[‘32 £ )°5&$%me br oni de
1- ( 3- phenyd (&) + {2 Hy8 € 8y~ 2Hgi tir mben-3F il adeltory efie-[3-¢ 2r lpairpkgrlygndkyapoe 30
ni abi CYC"H&%a2&£%E88££H¥%&c?éfﬁﬁ2QE1octane; trifluoroacetate
3{R)~(2-Hydroxy-2,2-dithien~-2-ylacetoxy)-1-(3-pyrrol-l-ylpropyl)-1l-a
20 zonia-bicyclo[2.2.2)octane; trifluorocacetate
3 (R) - (2-Hydroxy-2,2-dithien~2~ylacetoxy) -1~ {2-thien-2-ylethyl}-l1l-azo
niabicyclo[2.2.2)}octane; bromide
3 (R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)~-1-(3-thien-2-ylpropyl)-1l-a
zoniabicyclo[2.2.2]octane; bromide
25 1-(2-Benzyloxyethyl) -3 (R) - (2-hydroxy-2, 2-dithien-2-ylacetoxy)~1-azon
iabicyclo[2.2.2]octane; trifluorocacetate
3(R) - ({2-Hydroxy-2,2-dithien-3-ylacetoxy) -1~ (3-phenoxypropyl)-l-azoni
abicyclo[2.2.2)octane; bromide
1-(3-phenylallyl)-3(R) - (9-Hydroxy-9[H]-fluorene-9-carbonyloxy)-1l-azo
30 niabicyclo[2.2.2]octane; bromide
3(R) - (9-Hydroxy-9[H] -fluorene~9-carbonyloxy)~1- (3-phenoxypropyl) ~1-a:
zoniabicyclo[2.2.2)octane; bromide
3(R)-(9~-Rydroxy-9[H]-fluorene-9~carbonyloxy)-1-phenethyl-l1-azoniabic
yclo[2.2.2]octane; bromide

35 3(R) - (9-Hydroxy-9H-fluorene-9-carbonyloxy)~1- {3-thien~2-ylpropyl) -1~



3 (R - (9-Hydroxy-9 [H -f luorene-9-carbonyl oxy) -1- (3-phenoxypropyl)
-1l-a zoniabicyclo[2.2.2]octane; bromde 3 (R) - (9-Hydroxy-9 (H -f

| uor ene- 9- car bonyl oxy) - 1-phenethyl-1-azoniabic yclo [2.2.2] octane;
brom de 35WO 01/04118 PCT/EP00/06469

3(R) - (9- Hydr oxy- 9H-f | uor ene- 9- car bonylgoxy) - 1- (3-t hi en- 2-yl propyl ) -1 WO
01/ 04118 PCT/ EPO0O/ 06469 9 azoni abi cyCl o[ 2. 2. 2] oct ane; brom de

3(R) - (9- Met hyl fl uorene-9-car bng_}/I oxy)-1-(3-phenylallyl)-1-azonia

bi cyclo[ﬁz‘z‘“??b&%ﬁﬁéz -HrofchRRSs RFOR S A\EL hyl -9 [H] - f

| uor ene- 9¢Ryar bamthgy? [#] 1flcTepdaroxsangpyty) —11 ( BphenPlallyl) ~1-azonia
ni abi cyc ]octan br

1-(4- Phelr)ll+ %1% é)% %{3 I—!F%rg%t hene- 9- car bonyI oxy) - 1-azoni abi cycl o
[2.2. 2]0§f3§ﬁé9'M#Qhﬂld%[H] ~fluorene-9-carbonyloxy) -1- (3-phenoxypropyl)-l-azo

1- (3 Phegwgg,@y&@z Q(Bjoét%[,gl] -Bepk hene- 9- car bonyl oxy) - 1-azoni abi cycl o
[2.2 2]octane enoxypr opyl

“xant hend=( Phé?lb]é’rﬁ%ky%(m Iié\&gdn‘ix%?%’g CT@@Y;?’S& ézné”%ﬁ?ﬂ'el"
1- Phenet (yl2.3{&tane? bidmigant hene- 9- car bonyl oxy) 1- azoni abi cycl o[ 2. 2. 2]

octane; br e 3 0 L ant hy _
car bonyl gx{%np% ‘3& ’213 dgi) (/%)H? ’wﬂf)ée%ezom ABRYEPEY 5 1525 @PARE % oni de
3(R) - (9 H?yd!r ékycigi[del} b(mxtlldene - car bonyl oxy) - 1 phenet hyl -1 - azoni abi cy

cl ofp2. 2. 2] AChRNExyBEAP19€3 (R) ~ (9 [H] ~xanthene-9-carbonyl -1- bicyel
S (o By Rt a s g (U ranshenese-pertomlony) J-afeniabiexcly.

azoni abi E5@-6{ ?C‘:mefolelf%‘ﬁé‘e broni de 20

3(R) - (9- i\/aihbyétta,[lH]axxpen(tghapeca&tﬁaﬁb@whth()&lpbmyiwaayk)z.lzja

zoni a- bi c&/cl o[ 2 boct ane; brom de The present invention also provides
processes “pr epé fng conpounds of formula (1). 25 The quaternary
anmoni un3 d@r-l(eallydx@styaﬁ[!gleﬂenalherﬁoﬁﬁgduabdnqumy) 1ie (3pplgraxgdropyliedet i on of

an gl kylﬂanegbfa,%iugfz %Beﬁé}le Fordlaa II vvith cormounds of general
ForrruIaIII I n"Forrmulas I, and 111, cllAtX B, n, mand

p are as’HerifyEsee [HWE@HWS PEPH”EPBGY’U@ZIBQ‘*“G‘Z -azoniabicy

clof2.2.2)octane; bromide
3 (R) - (9~Hydroxy~9H-xanthene-9-carbonyloxy)-1- (3-thien-2-ylpropyl)-1-
azoniabicyclo(2.2.2]octane; bromide

20 3(R)=-(9-Methyl-9[H]-xanthene-9-carbonyloxy)~1- (3-phenoxy-propyl)-1-a

zonia-bicyclo[2.2.2Joctane; bromide

The present invention also provides processes for preparing
compounds of formula (I).
25 The quaternary ammonium derivatives of general Formula I, may be
prepared by reaction of an alkylating agent of general Formula II
with compounds of general Formula III. In Formulas I, II and III, R},

R, R}, ©, A, X, B, n, m and p are as defined above.



100 /B RL (CHOn -- A-- (CH2)m-X+ N~ I( (CH2)P O R2 R3 Il Methods
a), b)) inB 0OYRRC(CHO - A(CHO ' (CHZ2))P O R2 R3 X This al kyl ation
reaction may be carried out by two different experinmental procedures, a)

-and b)whi c\VQ#@4H8scri bed bel ow. In particul ar method b)PEFERIRENIa new
experinmental process, using solid phage extraction nethodol ogi es, that
allows the parallel preparation 5 of several conpounds. Methods a) and b)
are described in_the experinmental section. Conpounds of general Forrula II
whi ch are not xrci ally avail abl e have been prepar ed\ sy Si s
accordi ng t &1 7 i-@CHa +rofls— KdtvexarXl e,* conpoyn reinfp = 0 and A=
-0-,-5- or -NR6 rein R6 is as defined above, we étYai ned @y reaction
of 10 the corrgspodi ng aromatic derivative or its p siumsalt with an

al kyl ati ng agent of general forrmula Y-(CH2) m X, wherein X be a hal ogen
and Y may be a hal ogen or dlsui phonat e jedethods d)rb)ot her  ex | es, conpounds
of general Fornmula Il, where n>=1 were|synthesised fromthe correspondi ng

al cohol derivative of general Formula ¥V by 15 known nethods.. R7 C (CH2)n
- A- (CH2m-OH R2 R~V Conpounds of gener oyl P4 L-Bray be
prepared by threeg\O 4168 PCLYEPOQEAG469 41 di fherent [jnethods c,d and
e illustrated in ltR e \}\%nd“scﬁemeqanzm det R £ n t hegexperi nent al
section. ON

R2 R3 X

This alkylation reaction may be carried out by two different
experimental procedures, a) and b)which are described below. In
particular method b) provides a new experimental process, using solid
phase extraction methodologies, that allows the parallel preparation

5 of several compounds. Methods a) and b) are described in the
experimental section. Compounds of general Formula II which are not
commercially available have been prepared by synthesis according to
standard methods. For example, compounds wherein n = 0 and A= -0-,-5-
or -NR®, wherein R® is as defined above, were obtained by reaction of

10 the corresponding aromatic derivative or its potassium salt with an
alkylating agent of general formula Y- (CH,)m-X, wherein X may be a
halogen and Y may be a halogen or a sulphonate ester. In other
examples, compounds of general Formula II, where n>=1 were synthesised
from the corresponding alcohol derivative of general Formula IV by

15 known methods.

R1 (CH,), —A — (CHp)y —OH

R2 R3
v

Compounds of general Formula III may be prepared by three



Met hod ¢ NO-(CH, BTo. V VI Melhod d ON N 01S aH,) BYOHBC N (cHo0 V
O 0O0IlIl Mhode ON N (Co BNV Y O 5 Sone conmpounds of general
formula I'll where Bis a group of formula i), RH and RO are as descri bed
above and WOOIRH1% hydroxy group, nmay al so be prepared fPcumrodosssyl yoxal ate .
esters of general formula VII Dby reagj{ion with the corresponding
organonetal lic derivative. O 0 R9- [Ng Lo O Ell Na OR8 Na O I\/Ethod VI |

111 ounds_of ener f or my e red fro
correspo%o?gegreé’l yBXSARE S cfg‘df 8l F%)&n‘srﬁaf'%% é"ﬁgaf‘gl tA% eda’?ﬁnd e
descri bedetdied dmd-hecespdmoental 3ecekgeri nental section. The glyoxal ate
derivatives of. fornmula VII where RBis a 2-thienyl or 2- furyl group have
not been described before. 15 The foll gyconmpounds are exanpl es of
conpounds of general fornula II!!IIIc V\FII ch have not been descri bed
bef ore: 9-NEthyI 9[ H) - quoren carX 51' | c acid

| -azabi cycl o[ 2. 2. 2] oct - 3( R)B M WO 01/ 041YL8 PCT/ EPOQO' 06469 12 -yl ester
(internediate I-1c);

VI

/ Method d CH o] B
N‘(CHz)n N‘-(CH ) \n/

O B\n/Cl v bt

A .

m

Method e
\ OH

A4

5 Some compounds of general formula III where B is a group of
formula i), R® and R® are as described above and R' is a hydroxy group,
may also be prepared from the glyoxalate esters of general formula VIIX

by reaction with the corresponding organometallic derivative.

0
o RO—{Mg,Li] OB
\[]/U\Ra = N~ T
N -~ (CHz)p 0 (CHz)p o

Method {
m
10 Compounds of general formula VII may be prepared from the

corresponding glyoxylic acids following the standard methods ¢, d and
e described above and detailed in the experimental section. The
glyoxalate derivatives of formula VII where R® is a 2-thienyl or 2-
furyl group have not been described before.

15 The following compounds are examples of compounds of gerieral
formula III and VII which have not been described before:
9-Methyl-9[H]-fluorene-9-carboxylic acid l-azabicyclo[2.2.2]}oct-3(R)



_9-Methyl -9[ H - xart hene-9-carboxylic acid 1-azabicyclo[2.2.2]oct-3(R -yl
ester (internediate |I-1d); 2-Hydroxydithien-2-yl-acetic acid
1-azabicyclo[2.2.2]oct-4-yl ester 5 (internediate |-4a).

- Oxot hi en- 2woewae8i ¢ aci d 1-azabi cycl o[ 2. 2. 2] oct-4-yl est BCT/ERooros@®nedi at e
| -4b). Oxothien-2-yl-acetic acid 1- azag' cyclo[2.2.2]oct-3(R) -yl ester
(intermediate 1-4g). 10 Oxofuran-2-yl-acetic acid
1-azabicycl o[ 2. 2. 2] oct-3(R)-yl ester (internediate |I-4e).

2- Hydr oxy--zlz@a?%r‘éﬂ‘é%r-f%?ﬁ-la{%ﬁ‘&cé'ci d 1-azabicyclo[2.2.2)oct-3(R) -yl
ester (i nd-aferngl-at(@] xdtbhenCosrpaubdsyXifc Roidnil-az¥biaudld (Re2.Zlbct-3 (R)

4- hydr oxy-| 2828 icycl 8{ 2'%’11%3%{%929’ described in W150080

4- hydr oxy-T% aZa ?rq}&flo Fe518Y%¢ . described in Gob, C A et.al.

Hel v. Chi n2-Aydaoc¥ii%8)en-Rlyl1detit] 96i B (IRpzayichvex9 {2 -2aZdbreyLivd] st 2] oct ane

or 36S) - hYﬂi’t%%h{é‘%fat@Z bjgyclo[ 2.2. 2] oct ane, described in Ringdahl, R Acta
Pharm Suec. 20 1979?, 16, 281-283 and commercially available from CU
Chenie UqtkdpnGriyii-aqHd of 8Fidi-AgaRICHTIPES- ZatdoftiteAde®StF il l ustrat e,
but not t gintekreédiatehe-gperi nental procedures that have been descri bed
above. The structures of the, prepared c wer onfirned by 'H 25
NVR and .°t%ﬁ8n' Y, 1@?%“&88%@8& aﬁ?;}i’%fdcgg%'%giogbcﬁ ; yli nstTument  and

chenm cal sintetrmediarecxpddssed as parts per mllion (5 fromthe internal

ref elroe”Ce?]ioeﬁurrgﬂ%—%l—aéééi%”ﬁcig hei.p @Mé}ctléﬁ[é"fazs.zﬁ’%@fﬁla@??l hysteHPLC, using
reverse phase chrormatrography on a et &rs instrument, with  val ues greater
t han 95% b¥itegmediatienétie)vbl ecul ar i ons were obtai ned 30 by el ectrospray

i oni zat i Op-HFRSSx $RECLQDRIMN - 90y 18- Adevd @taci Rackaadi cyid[pUpENfoct MBtod - a
35 Exanpl e 20- Pr e@ar ation of 13-(4|3%' (2-Puran- 2-yl - 2- hydr oxy- 2- phenyl WO
01104118 PETFERBY/ G4BT 13t '

acet oxy) - 1- ( 3-@impnoxdspodpydégmul aay orwudbilosscl of 2. 2. 2] oct ane, brom de.

15 4-hydroxy-l-azabicyclo[2.2.1}heptane, described in WO150080
4-hydroxy-l-azabicyclo{2.2.2}octane, described in Grob, C.A. et.al.
Helv.Chim.Acta (1958), 41, 1184-1190
3(R)-hydroxy-l-azabicyclo[2.2.2]octane or 3(S)-hydroxy-1-
azabicyclo[2.2.2]octane, described in Ringdahl, R. Acta Pharm Suec.
20 (1979), 16, 281-283 and commercially available from CU Chemie
Uetikon GmbH.
The following examples are intended to illustrate, but not to
limit, the experimental procedures that have been described above. -
The structures of the prepared compounds were confirmed by !H-
25 NMR and MS. The NMR were recorded using a Varian 300 MHz instrument
and chemical shifts are expressed as parts per million (3) from the
internal reference tetramethyl silane. Their purity was determined by
HPLC, using reverse phase chromatrography on a Waters instrument, with
values greater than 95% being obtained. Molecular ions were obtained
30 by electrospray ionization mass spectometry on a Hewlett Packard

instrument.
Method ~ a -

35 Example 20- Preparation of 3(R)-(2-Furan-2-yl-2~hydroxy-2-phenyl



200 ng of ( Furan-2-yl) -hydroxy-phenylacetic acid 1-aza-bicyclo[2.2.2]
oct-3(R)-yl ester (0.6 mmol) were suspended in 4 ml of CH3CN and 6 ml  of
CHC13. To this suspension were added 0.48 mi (3 mmol) of 3 5 phenoxypropyl
brom de. Awaeroatmsrring for 72 h at roomtenperature in parewedsgOsSphere,
sol vents were evaporated. Ether was agged and the mxture stirred . The
solid obtained was filtered and washed”several tines with ether. The yi eld
was 0. 27 3% of title conmpound as a mxture of diastereoners. 10 'H
NVR (Dlvsepagﬁxl"sll‘%‘(?hgnzwbml-azc’mqﬂz -232}9rtEpp 4 fpromide 90- 3. 60
(m 6H), 280%% &M( ﬁzﬂ)an—é—ﬁﬁ ~hrircig-phényRceiic bibid 16a25-Kicgdlo(loubi e dd,

(Wb s Sk e (0 By, very it 814 muppf e el il

3(R) - ( 2- BEdICERY3 2, 2Tdli thin esuszeyislonawurexy)idad[@r‘!(Bnapht(ﬁahml) of 3-
1- yl9xy) Bagpad;%,r&pﬁz%%apa&yﬁkgézs%r%!mg%&@% gtge bURQaEEL Al G 20, 60 NU

(0. nmol s dr oxy-di thi en- acetic
| - aza bi é?é%-’%[azimESEl}%?@t - 3pRyenfs ESJE%reV\%EPEa‘Eﬂ%SEF@% wag padecbngnile To
this sol uik@urel88i M 0. B BBDIY ObtadmeRapdd Fah erdd Yh@%kbhedIsRRYLaL

chl oride were ad ed.. After stirrin ver ni gh roomtenperature, the
m xture WARSHICRi e By Tt |ydeﬂ)ﬂé€ag gx‘?{ a?c'?l é#)\m"tfhthtlt?af TROUBL RS fhe 25

Mega Bondikture ofrdidstgesonprevi ously condl tioned at pH= 7.5 with 0.1 M

Na 4 byf f\ek r£act on 4gxt pp ot cartri and
ed flbﬂrllst wtﬁngorﬂ%ﬁl !SD?/BO )gngES fen }ﬁreg ﬁjrr%ns lhf‘n gltr% (g??md-BG\l

r| nS| ng awdy a6l Gtabi) né -fat @ri Hhs. 4702 @aABHir uPn ety ) veb %856 - H ut ed

with 5 mefsi@ 68, MHIFAssm Whdd, 0051y ,N 6CHIS Ok, CliL 3 A.301) .50Ths B9, Sol 1t i on was

neutralized w.th 300 | pyridine), filtered and evaporated
to drynedB HHé ?eﬁ”ﬁ gé)rré‘&’ /c)gof title compound. 1H NMR (DVSO- d6):
817-21(m4H) 22- 4 (m 3H, 3.2 - 3.6 (m 7H), 4.0 (m 1H),

4,241, %ds 2%_(m 1H), 7.0(m3H), 7.2 (m 2H), 7.4 - 7.6 (m 35 7H),
7.8% (d 1H); MB [ M CF3C00]4: 534. WD 01/04118 PCT/ EPOQ 06469

14 Method - c
Example 51 - Preparation of 3(R)~(2~-Hydroxy-2,2-di-thien-2-yl

acatoxy}-1-[3~ (naphthalen- l-yloxy)propyl]-l-azoniabicyeclo[2.2.2]
octane; trifluoroacetate
20 60 mg (0.17 mmols) of hydroxy~-dithien~2-yl-acetic acid
l-aza-bicyclo[2.2.2)oct~-3(R)-yl ester were dissolved in 1lml of dmso.
To this solution 188 mg (0.85 mmol) of 3-(naphthalen-l-yloxy)- propyl
chloride were added. After stirring overnight at room temperature, the
mixture was purified by solid phase extraction with a cation exchange
25 Mega Bond Elut cartridge, previously conditioned at pH = 7.5 with 0.1
M NaH2P04 buffer. The reaction mixture was applied to the cartridge
and washed first with 2 ml of DMSO and then three times with 5 ml of
CH3CN, rinsing away all starting materials. The ammonium derivative was
eluted with 5 ml1 of 0.03 M TFA solution in CH3CN:CHCl3 (2:1). This
30 solution was neutralized with 300 mg of poly(4~vinylpyridine), filtered
and evaporated to dryness.
The yield was 17 mg {15%) of title compound. 'H- NMR (DMSO-d6): & 1.7
- 2.1 (m, 44), 2.2 - 2.4 (m, 3H), 3.2 - 3.6 (m, 7H), 4.0 (m, 1H),
4.2 (t, 2H), 5.25 (m, 1H), 7.0 (m 3H), 7.2 (m, 2H), 7.4 - 7.6 (m,
35 7H), 7.85 (d, 1H), 8.2 (d, 1H}; MS [M-CF,C00]}': 534.



Methyl ester derivatives of general Fornmula VI were prepared by standard
nmet hods of esterification fromthe correspondi ng carboxylic 5 acid or

foll owi ng the procedures described in exanples I-le, I-1f and I-1g or
-accordi ng twopretmdur es described in literature: FR 201298CT/EP&A64E0N. L et
al. Acta Pharm Suec. (1974), 11(3), g‘% 308; Nyberg, K. et.al. Acta
Chem Scand. (1970), 24, 1590-1596; and Cohen, V.Il. et.al. J.Pharm Sciences
(1992), 81, 326-329. 10 Exanple I-1la- Preparatlon of

( Fur an- 2‘%"‘}" dr Sxyphenyl acetic acid 1- azabicyclo[2.2.2]oct-3(R) -yl ester.
3.24 g (0.014 cools) of (Furan-2-yl)-hydroxy-phenylacetic acid nethyl

205 g (COTKiosaey dfkidaelied of (bl Bonulhs P i pHEAB MM 0
0.224 g (Tasdandimsrhods Hlﬁaeéw%fdbspiequ@nmtrhemcnéraﬁpo(mdln)lg CH¥goxydia ure

was sef | uxad et Bofwlheb@uspwd@a\@és Qiesgk§ﬁéd hﬁt&aﬁ\{aﬂememe, feqgsa y
repl acement. with fresh tol uene .5 hours. The

ext r act edt Wit Ar AFpedingita, P’E‘Pf‘eedéﬂﬁﬁ%o‘%%sclré?%‘? J\BaéﬁE"cF%“Fﬁ 2‘?3R @Pﬁﬁ?s‘%{cet ate,
basi fi ed MirisBod2@CBt and mudar Bigded hdd CHEAG., ThES) oscgr&moe lepRigas. dried

over NaZSQfl imok %va&or a%ﬁand ?‘ﬁ 'fH)éO?PtEisB@dlw(GB and %f cr ys{,aﬂ | Lse after

cool i ng at-foom<s enper a d™was “suspende "hexané - ahd
filtered.J FheryiSyidnoms (2992)y (B34%32®328. m xture of di aster0| soners, np:
1404342 C, GC/Ms [M+: 327; 25 1H NWR (CDC13): 5 1.20-1.70 (m 4H) ,
190210(m 1|—1|) 2.45-2.80 (m _5H), 3.10-3.30 (m_1H), 4.8 (bs, OH,
4.90-5. 0 Bxample)I-1g- Ryeparatrign of g (§5rann2-yi)hydrozgphenydaceticprid 2-60. 7. 70
(m 2H). ﬂabeeyémlz zralj%al-jtmag,h_m&f 0.5 g of this mxture from boi l'i ng
acetonitrijl 0 u di ast wer.e obt ai ned. From t he
morher |1 8 - X adte o ol s L P -PRESHRR e A6 B Ster (2)
(*: confi (ratatri werendissslyrdnigd S B a:efteohmr To wass spidtodby sedet addedel d
(+) 13 hydj P8 2 rahswlm&sf)ur%n~32ms;,g%&bﬁy§@ Qa@isc caowrzeﬁaamaem% [a] 2!
6 (c Di ast er eoner yi e
( ) 2 hyo‘?t%?ﬂ 9- ﬁﬁeﬁym@sf)uPﬁnHEa I(é%t‘i‘JéP&éFanasln 35“1§e§a%e°bﬁantﬁih8rrer

[a] 25p = mixthré Grd rEildled WRH Lol BuBCI&kAQ/ 06403 tilPate and when

necessary replacement with fresh toluene for 1.5 hours. The cooled
mixture was extracted with 2N HCl acid, the aqueous layer washed with

20 ethyl acetate, basified with K2C03 and extracted with CHCl1l3. The
organic layer was dried over Na2S04 and evaporated. The oil obtained
(3.47 g) crystallised after cooling at room temperature. This solid was
suspended in hexane and filtered. The yield was 2.5 g (54%) of a
mixture of diasteroisomers, mp: 140-142 °C;GC/MS [M]*: 327;

25 !H- NMR (CDC13): & 1.20-1.70 (m, 4H), 1.90-2.10 (m, 1lH), 2.45-2.80 (m,
5H), 3.10~3.30 (m, 1H), 4.8 (bs, OH), 4.90-5.0 (m, 1H), 6.20 (m, 1H),
6.35 (m, 1H), 7.30-7.50 (m, 4BH), 7.60-7.70 (m, 2H).

After four crystallizations of 0.5 g of this mixture from boiling
acetonitrile, 0.110 g of a pure diastereomer(l) were obtained.

30 From the mother liquors of crystallization was obtained the other
diastereomer (2). {(*:configuration not assigned). Diastereomer 1 was
hydrolysed to yield (+)-2-hydroxy-2-phenyl-2-furan-2-ylacetic acid as
a pure enantiomer, [o]®, = +5.6 (c=2, EtOH). Diastereomer 2 was
hydrolysed to yield (-)-2-hydroxy-2-phenyl-2-furan-2-ylacetic acid as

35 a pure enantiomer, [a]}?, = ~5.7 (c=2, EtOH).



Di astereoner 1: 2(*)-(Furan-2-yl)hydroxyphenyl acetic acid 1-azabi
cyclo[2.2.2]oct-3(R)-yl ester.1H NWR (CDC13): b 1.20-1.70 (m 4H), 1.90
(m 1H, 245250(m 1H), 2.50-2.80 (m 4H), 3.10-3.20 4.8 (bs,
OH), 4.90-WO#48 1) 6.20 (m 1H), 6.35 (m 1H), 7.30-'7‘.(:!3/6P00£96~(6Pq 4H) ,
7.60-7.70 (m 2H). Diastereoner 2: 2(fs)-(Furan-2-yl)hydroxyphenyl acetic
acid 1-azabi cyclo[2 2.2]oct-3(R) -yl ester. 1H NWR (CDC13): 5 1. 20 1.70

4H) .ps e 2 '

Abo- B eEeegdl: o) @f" ity @fﬂ ngfﬁaégtﬂ“ *é 5 T

10 (m 29° ogmlect- epHiea: itbon KePe?) 2- 91 hy2RdxyPhiten- ‘Qi)yl acetic

?—ﬁ' d 1|ﬂmb'(rﬁi,é(1h§3[ 2. Zsii gmt 1:3,( Iihwlzlsatzrsto ?ﬁﬁﬂ?’)?cb a? ~-B2@exanpis,l -1 a.

e I e S . 0 X I as [ e0i S

1720?/ G&jl\?\g’m @?’?3%3;(9%?;0 @WR{ g%)‘ Y 5y 3% ? H?Eﬂs{ 3910 60

(m 53H) (m.. 85) { M. 604H)70 Zm3RM.69 (m 5H) 3.02-3. 14 (m 1H), 4.75-4.82 (m
%‘kﬁﬁgﬁéq?&g‘zl'i)(*héﬁ&?ﬁegﬁgg Eipﬂafét%g 441}4 lﬁlﬁabl 11-7.14

Pr epar atthb? B 2jeetnA (RYFH) -esitasr dHe- Wfba{rcﬂ k3¢ & ée?Qj-l 70 (m, 4H),

1- azabi 0y.glhofse. 2}1)2,] oct0-A.Bh- Mnl §8),eB. 2d°-rseB@r€cﬂ a9, B, @&@glﬂdﬁ)' 4 ]903 The
yleldvvas334ﬁg an oil Q_S % uct was solid
Y ox&i (

{or mat | cir iy B G 2l - (43, it P50 3050 36 N AT BeShad0 . 1)+
3340 Oxafmtessalt ,1H NVR (DMSO-d6) : 6 1.43-1.55 (m 2H), 1.68-1.78 (m
2H), 1.75 (s, 3H), 2.02 (m 1H), 2.70-2.90 (m 1H), 2.92-3.15 (m, 4H),
3.50-3.57 (m 1H), 4.88 (m 1H), 7.35-7.47 (m 4H), 7.62-7.70 (m 2H),

7. 89- 7. Exafiple 2}Hlb-3Erehanmsien | ofl (Furppefralhvtienryshien-2-ylacetic acid

9- Met hylr-%kkﬁmé,@ish@mez?o(,:@fatmw}i Gstetd 1-azabicycl 0[2 2.2]oct-3(R)-vyl
ester. Prepared as in exa}gﬁael- 1 a, The yield was 1.9 of an_oil (53%.

Thi s pro‘%fﬁefr?/ﬁasassdnl GFETREE by Lf Gr bt o)ﬁledfi tAE 3x%8 £ e‘ssaal3t 31°9)2 np: 35
1528 MmnixMits e baserered] $ome3S0.md:r 172°C; GC/MS [M}*: 333;

'H- NMR (DMSO-d6): & 1.21-1.27 (m, 1H), 1.41-1.60 (m, 3H), 1.87 (m,
1H), 2.36-2.69 (m, 5H), 3.02-3.14 (m, 1H), 4.75-4.82 (m, 1H), 6.24-
6.25 (m, 1H), 6.42-6.45 (m, 1H), 7.01-7.06 (m, 1H), 7.11-7.14 (m, 2H),
7.51~7.54 (m, 1H), 7.66-7.69 (m, 1H).
20 _
Example I-lc-~ Preparation of 9-Methyl-9{H] -£fluocrene~9~carboxylic acid
l-azabicyclo[2.2.2]oct~3 (R) -yl ester.
Prepared as in example I~ 1 a. The yield was 3.34 g of an oil (80 %).
This product was solidified by formation of the oxalate salt (1:1), mp:
25 186°C. MS [M free base + 1]1': 334.
Oxalate salt ,!H- NMR (DMSO-d6): & 1.43-1.55 (m, 2H), 1.68-~1.78 (m,
2H), 1.75 (s, 3H), 2.02 (m, 1H), 2.70-2.90 (m, 1H), 2.92~3.15 (m , 4H),
3.50-3.57 (m, 1H), 4.88 (m, 1H), 7.35-7.47 (m, 4H), 7.62-7.70 {m, 2H},
7.89-7.91 (m, 2RH).
30
Example I-1d- Preparation of 9-Methyl-9[H]-xanthene-9-carboxylic acid
l-azabicyclo[2.2.2]oct~-3(R) -yl estex.
Prepared as in example I- 1 a. The yield was 1.91 g of an oil (53%).
This product was solidified by formation of the oxalate salt (1:1), mp:
35 152°C. MS [M free base + 1]*: 350.



MO 01/ 04118 PCT/ &P00/ 06469 16 Oxal ate salt ,1H NWVR (DVSO-d6): 5 1.20-1.30
(m 1H), 1.40-1.52 (m 1H), 1.64-1.81 (m 2H), 1.90 (s, 3H), 2.0 (m 1H,
2.53-2.66 (m 1K), 2.71-2.76 (m 1H), 2.97-3.10 (m 3H), 3.44-3.52 (m
-1H), 4.90-4wOmigams 1H), 7.12-7.18 (m 4H), 7.32-7.38 (m PRIFHEP0/64 7. 48
(m 2H), 8.0-9.8 5 (bs, 1H H) . Exalrg)Ie | -1 e-Preparation of

9- Met hyl -9[ H] -fl uorene-9-carboxylic acid nethyl ester. Lithium

di i sopropylam de (26.7 m _of a 2Msolution in 0

hept ane/ t‘éﬁlaﬁﬁd?a&fturZ{h‘e/N&‘thP%%%‘féﬁé, go? rrr!’é’glni’)%) Rrad"adddefd 3% &irred
sol uti on 1) ,9{ H4-1l.apr @ne28) car.lvoxyd | deacid o( fmg LH) Q. DZBF2n66 ) (m,i ARITHE ( 70
m) at be e d i 2 p e. e, mxtur S a room
t enper at uﬁr'\gﬁagdpsr 3131 l})%gﬂ il]'.gg ﬁg%(;rrga' %‘2}' r3e'§2t ?%f&ﬂk?&‘rﬂ"z 4'V\9/a\6256%l i‘g' to
room t enpEilat lr2-dnd8 almsokHl i on 38f7 A8 I(m( REYS TH43-G.68 6 ABl,) 8-A-THE (1.85
m) was aggedsy They m xture was stirred overnight at roomtenperature and
evaporated. To the residue in MeOH (70 m) was added concentrated sulfuric
acid (3.9 mM) in MeOH (25 m), the mxture was refluxed for 2 hours and
evapor at exkamplle 1~e6+phipavaciqinbti bloaegl-Pai|WEeGofdtlcdvoéarBxgide Saéid at ed
K2CO3 sol ution. The aqueous | ayer was 20 extracted again with chloroform
and the o'Peg%W ceﬁt%férs were conbi ned, washed with water, dried over sodium
sul phat e Bithignapdiaserkopylamideess(26.9 obtlai nod. 73 g @ asblwvirenoi lin Thi s

pr ogget %@H&iéétﬁgﬁa{r&%gﬁ@/a&gip ag! apNyss Skbifawde! aqfgxang/ &f hyl
acetate 95:5) to yield 4.4 gNRV .5% of a pure product , structure
conf i r medSHyFTefLIQURE L5 of R LIVRL tepee3) Tcagbex gl q 3C1dHp, 93, BOPAYN, maH)
7.50- E.-|651:{ mar4Ho ﬁZ) & b(emv%&H)ol afd QS°(Cglna<l§|)atn{|_@é®H9f@. Iméfmrﬂ&eaa.ga%tl on of
9- Met hy -94;]6-xant ene- 9- car boxyli.c i lrga/ ester. 30 Prepared as in
exanpl & 19PE N RaE L RAr 328 57 TaFFusag 1 1 HOURRRITE ARES) O BOTCRRS (s,
3H), 3.6 ¥z c8édgd FoOfoom Bémgenat8kp .andxangiletion gpf PHEDar(at$omlef0.03
9- Hydr oxyy [L:Uam- 01 hangy v?aasrg 4 en@GhiGe P@%I%' S8 og} 1 gi
dii soprop? a%m e}ifg(s.'?, nﬁ 2f a %sol Gtronin WO 17%411@ P fég% /%21469
room temperature and evaporated. To the residue in MeOH (70 ml) was :
added concentrated sulfuric acid (3.9 ml) in MeOH (25 ml), the mixture
was refluxed for 2 hours and evaporated. The residue was partitioned
between chloroform and saturated K2C03 solution. The aqueous layer was
20 extracted again with chloroform and the organic layers were combined,
washed with water, dried over sodium sulphate and evaporated to dryness
to obtain 5.73 g of a brown oil. This product was purified by column
chromatography (silica gel, hexane/ethyl acetate 95:5) to yield 4.43
g (78.5%) of a pure product , structure confirmed by 'H-NMR.
25 B~ NMR (CDC13): & 1.80 (s, 3H), 3.60 (s, 3H), 7.50-7.65 (m, 4H), 7.75
(m, 2H), 8.0 (m, 2H).

Example I-1f -Preparation of 9~Methyl-9[H)-xanthene-9-carboxylic acid
methyl ester.

30 Prepared as in example I-le. The yield was 2.65 g (47.2%). !H~ NMR
(CDCl13): & 1.90 (s, 3H), 3.6 (s, 3H), 7.05-7.35 (m, 8H).

Example I-1g- Preparation of 9-Hydroxy-9[H]-xanthene-9-carboxylic acid
methyl ester.
35 Lithium diisopropylamide (20.3 ml of a 2M  solution in



17 hept ane/tetrahydrofurane/ethyl benzene, 0.041 nol) was added to a
stirred solution of 7 g ( 0.029 nol) of 9[H -xantene-9-carboxylic acid

nmet hyl ester (prepared by a standard nethod) in THE (70 m) at between O
and 5C in W@ awaa8phere. The mixture was stirred 1 h at troTEPDo/#6EIOEr at ur e
and then was added by N2 pressure to dry solution of oxygen in ether at
0C. After 30 mn, an equal voI um of Na SCB , 40% aqueous sol ution, was
added, and the reaction m xtu room t enperat ure and stirred

for 30 niPfPt af"r‘?étﬂ?\’bahy&ﬁ%f%ra\ﬂ@/ %t@éBSPéﬁné’d %rr?élt 13 qutSus2dieds Ened
extract edtimteciesaivtiontdy/ 7 et a129. mdie ot (® (o] g teenphasesrbory R Casbd ned,

treated % o] aS ed vmt r r|ed over
sodi um sﬁ%hﬁ”{\laelﬁ% (3g %‘?aq':tlégdg§ to gL%deagg) £ ox‘@%({} 12‘5\/\398 ml b?own
sol i d. Th#‘squano@@@ar é°cwa9 ¥.epfanespliens t'Iﬂh% mgxmrestﬂaﬁ tamgrmhtlehuaai thisl di ng

6. 049 of +ERS 320Fe bsmhsmwg abded Ny szoq,%;m@ert% QogbY N&A waigy pui i T ed
by columm chromato rapa)g/ (SI ica eI hexane/ et hyl _acetate 90: 102 to yield
70

7.60g (gPEHRED Rp: et S+ AftRE S0pRbtueR cTel Yok o fc BalIPredity

'(H- NI\/RH) dhe AVRsHTIBEON(Gds added, @fd Hd) rezcﬂdrﬁmlithreGd}as Jarale(imtfo’JrH) 7.4
m 2 7.55 2 Prep aratlo

10 11 D) Byt S2mPlechhh anhrdep s P maht e ee 2Bigtl RE¢ Hergradea

1- azabi cyed ofiz Z2q@Eous - BhasR) wps extmcted 28wike] 5y tbf ethyl acetate. The

10, {gL- Di by, ﬂCS[Aﬂasggb%w[%oﬁngygd Oh@nrétaaag WiER" libQiéXJai c (%%da(;@e&smm')

wer e dissolved in 40 ée t hanol free). sol ution“was cool ed

at 0 C ametwrigs) mwaalﬁe%%apwat:?ﬂro Fird ?‘QEIQS?ﬁ‘fﬂﬂf“sﬁulpé‘ﬁEle Zn8rYFPBFaTI9E wer e

added. The dHyxbsis ecoNabtsin 8L 89 (aBd aldrewedsosdam to room tenperature. After

an hour at.this teé%%rature t edsolv ntss 3 re. vaporat e he residue
3

and
was di ssotvedPrR "4hdeRYAPSY al'et aihs n%f“@@@ﬁbaﬁ %é’lngpeat ed
two tine§.04pheobhttw neme mrbwwas)lldtssol ved in 20 m of toluene and. added to

a spl utign, roﬁugﬁs Owd: 2 %omgypgd) s 3pueRri W PN udi 222U ]}‘.? éaggf 2. 2]

octane in 4 of hot toluene. The reaction mxture was re
hour s. Aﬁ’elrlcéoﬁﬂ'nﬁ‘e?ssnet/ﬁéhh% ACEFREHNDE : &%) rtec el hiT- ROPN (9debak iRy The

agueous bsym) YASa pure product , structure confirmed by 'H-NMR.
1H~- NMR (DMSO~dé6): & 3.5 (s, 3H), 7.0 (s, 1H, CH), 7.2 (m, 4H), 7.4 (m,
2H), 7.55 (m, 2H).
20
Method - d ~

Example I-2a~ Preparation of 10,11-Dihydro-5{H]~dibenzo[a,d]
cycloheptane~5~carboxylic acid 1-azabicyclo[2.2.2]oct~3-(R) -yl ester.
25 2.15g of 10,11-Dihydro-5[H]-dibenzo[a,d}cycloheptane-5-carboxylic acid
(9.0 mmol) were dissolved in 40 ml of CHCl1l3 (ethanol free). The
solution was cooled at 0 °C and 0.86 ml of oxalyl chloride (9.9 mmols)
and a drop of DMF were added. The mixture was stirred and allowed warm
to room temperature. After an hour at this temperature the solvents
30 were evaporated and the residue was dissolved in CHCL3 and evaporated
again. This procedure was repeated two times. The obtained oil was
dissolved in 20 ml of toluene and added to a solution of 1.26 g (9.9
mmol) of 3-(R)-~-hydroxy-l-azabicyclof2.2.2]Joctane in 40 ml of hot
toluene. The reaction mixture was refluxed for 2 hours. After cooling

35 the mixture was extracted with 2N HCl acid. The aqgueous layer was



WD 01/04118 PCT/ EPOO 06469 18 basified with K2CO3 and extracted with
CHC13. The organic |layer was dried over Na2SO4 and evaporated to dryness.
The residue was purified by colum chromatography (silica gel,

- CHC13: MeOH:wibid06e411895: 5: 0. 5). The vyield was 1.5 g (48 % ; POWEPAINE46D13 C,
CGM [M': 347, 1H NWMR 5 (CDCl3): 5 10-1.35 (m 2H), 1.40-1.52 (m 1H),
152168(m1H) 1.90 (m 1H), 2.40- 60(m2H) 260277(m3H)

2.83-2.96 (m 3.07-3.19 (m 1H), 3.25-3.40 (m 2H), 4.80 2H) ,
7.10-7. BOP?%ﬁf18¢DWltn K2CO3 and extracted with CHC13. The organic lay r was

10, él Di hgatired- &¢d4] N2 dmenand ae?&mmltebem amgaé&scarﬂo@xy%iﬁ;ea@railgma?flmipgrl Sd
as descri :
Exanpl e Ipsgt‘):(’i‘a?:{e(para |oﬂ;r%9h% %jhlﬁab%nz'oF%Cl gg%'? 1\&134 ?enge casr%boxy iC
aci d 1- azalsldyslag] 2.2. 2] 6€8 - 3%)(R)ma/=l ldetdt3 Prepards ﬁ@ i n3€%kartpreNR 2a,

Th i el diwwrs 1 719 C, 1 1 O d6
The i el de %5}3 28 916 i/és & 389 1"4‘5 1 @(MZ ]LH),314@2 i"bsNW(LPJVS )

0 (m 1H), H,
2.47-2. 50t (1R (ISH)llﬁqz 2869229519 (&3 2??—9 @ 68-26'7 “&1 3y 2rBpT 2?%3“&3("*1)144) 7.0
({nH] 2H)b 3. cﬁ?s?aé&m(.lnm)fil-t) .25F34%9 (A, @h)(,rm aZi—I){xgl, 2H), 7 10-7. O:Iao (m, en)
5[ H| - Di be a. d] cyc pt ene- 5-car cid.was orepared_as
dosir i bodtf it PR B R 25 S e AT RSN GRRE 7 aBEa o
Exanpl e | pfapakedpay glesonilgfd 9n 1BanBizAyerDantehr atend- Meshr l@bﬂlyld cl1884d,
1- azgbi cyg-} 0[8%42812(] oct-3-(R)-yl ester 25 Prepared as in exanple I-2a. The
yi el'd was g (62.6%; np 139C; Ms (Mrl]': 334; 1H NMWR (DMBO-d6): 5
1.1-1.2 (m 1H) 1.25-1.40 (m 2H), 1.40-1.55 (m 1H), 1.73 (m 1H) , 2.20
(m 1H), ﬁ:ga’i&rl)a B2bt gﬁreﬁsbﬂatioﬂ o2 [A] Q%b(emzo ﬂA-J)d% c%&%e%é&%—@diﬁh%ﬁglg% =7 158
Hz, J = 4 , 4.5 1H), 5.1 S,. 1 .25-17. m , (.35-7.
(m 4H). 3‘6‘%?13%"?5}'85’&%&%?%%%&&&?&? Sgngl‘ﬁ c acid was prepared as
descri bedPreparkd ds 1Nbgp<aatpl:|e E-2hosiet yiegl,d Jas Anl2CGhemis Soanp, 129°948)Ms Vol
70 15077 Meted - Gug 300-R n of4
Di pheny I1 ropgluonlg aC|Rd 1- aZgEI ? V\ég glllél}g P%TIOEPOE)QO%%G%H) 19

[2 2 2] oct- g{)pgn Vil est &1-2.26 (m, 2H), 2.47-2.50 (m, 3H), 2.86~2.94 (m, 1H),

4.48-4.51 (m, 1H), 5.33 (s, 1H), 7.0 (m, 2H), 7.29-7.43 (m, 6H), 7.49-

7.51 (m, 2H).

5{H]-Dibenzo{a,d}cycloheptene~5-carboxylic acid was prepared as

20 described in M.A. Davis et al; J. Med. Chem., (1964), Vol 7, 88-94,

Exanple I-2c-Preparation of 9,l10-Dihydroanthracene-9-carboxylic acid
l-azabicyeclo[2.2.2]cct~3-(R) -yl ester

25 Prepared as in example I-2a. The yield was 0.77 g (62.6%); mp 139°C;
Ms ([M+1]1*: 334; H- NMR (DMSO-d6): & 1.1-1.2 (m, 1H), 1.25-1.40 (m,
2H), 1.40-1.55 (m, 1H), 1.73 (m, 1H) , 2.20 (m, 1H), 2.35-2.65 (m, 4H),
2.90-2.98 (m, 1H), 3.93-4.14 (dd, 2H, J = 1.8 Hz, J = 4.3 Hz), 4.56 (m,
1H), 5.14 (s, 1H), 7.25-7.35 (m, 4H), 7.35-7.50 (m, 4H).

30 9,10~-Dihydro-anthracene-9-carboxylic acid was prepared as described in
E. L. May and E. Mossettig; J. Am. Chem. Soc., (1%48), Vol 70, 1077-9.

Method - e -

35 Example I-3. Preparation of 2,2-Diphenylpropionic acid 1l-azabicycleo



1.1 g (4.8 mol ) of 2,2-diphenylpropionic acid were dissolved in 20 m of
THF. To this solution were added 0.87 g (5.3 mol ) of 1,1'-

carbonyl di i mi dazole and the m xture was refluxed for an hour. The 5

reacti on w9 %W8H!% ored by TLC following the formation of PEHEPOOOM6d 70| i de.
When the reaction was conpl eted part 19 the solvent was evaporated and
0.67 g (5.3 mmol) of 3 -(R)-hydroxy-1- azabicyclo[2.2.2J octane were added.
The reacis @N2fded-3(R) WAS ekeéd Uxed for 16 h, cooled, diluted with ether and
washed vvlth wat er. The or C%rglc 10 | ayer was extracted with_ HC 2N, the acid

sol uti ont tadi f (&4 WPeH ~HRGeRYIRTIR I WRFH d%€i3°‘lsﬁ?é"8?g‘a{h
sol ut i omwmas dnreolrcomﬂsl\mﬁ@tionamekee\aaﬁed ate®d7t @ gsynaeamdl) o°§/|1°,I1d 1. 21 g

(75.2% of an t ) ntifie he titl ster 64
mol ) of aztbﬁnffdlﬁmgﬁlzporl\(%lglagﬁl ggam aza ‘L' re}lluxe%; 2. inzlfoct %P%Q) yl
est 8r wereaciosolaed Mopigordd oby kétL§nef°dﬂthDQ)85hg( fogm@ﬁlqmob; aheoxal i c

aci d wer g ;addetgeAf ﬁl?ern shew-addi bh %sofcoxﬁﬂﬂé%d %Mbk%ﬁ&'sb@v% whor med.
The yield was 0.33g (45.6% of oxal ate of phenyl F'E.)ropl onic acid

1- azabi c§F@PEF3xes 2] oéPdB(PQ)G'S/I %sti@r3 nfpol) 148€ VB3 [ M fleBYRERYFET' © 336.
20 Oxal adbsaydio 2tk . NIVEALLAG ISYe a&deJd ABhel rédctitn r2i'19t,ur$ w3 teflusbh,

1.80-2.0 .31 ( 2. 13:-2.85 1

3105 357 1§ Palgeotdnsidbod s DEnés ERaeneliseh wredy dnpragile )
9.18 (brlcaarerbwsdextmalctw wifh HOBt2Md the &J‘ai*rpbiemloddsasl@rfep@mathmcos
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sol ution of 2-thienylmagnesi um bromde was ared from 220 ny
nmol s) ofaidagpiEdetatethdoodnmess o Yiftd d) 2bf9 2(7 r&hochi Fpiedhethat ¥85 M of
THF. Thlfdeselmgdoasm aderd etsee,av 95 g (7mmol s) of oxot h| en 2-yl -acetic

acid 1- |c cl oct - ternedj ate .Ssolved in 20
o TR RS Rt OC g T Y e e e ARy Brid “HhpebiRante
reﬂﬁuxed[a‘ GFZJlOdtoatB) —w@oésda,r Wmtiesquved im SatlupfitiedtoB8sd adl Utd86ng Of

ammoni urg Gl grirde.andSXLragteded LRl Nens e t &N ol eI R on  &F MR PL/ 04118
RO EPoGy e /135 g8 e © ol "B tion Sf
a white solid was formed. The yield was 0.33g (45.6%) of oxalate of

2,2-Diphenyl-propionic acid l-azabicyclo[2.2.2]oct-3(R)~-yl estexr; mp:
146°C; MS [M free base+1]*: 336.

20 Oxalate salt, !H- NMR (CDC13): & 1.40-1.64 (m, 2H), 1.90 (s, 3H),
1.80~2.0 (m, 2H), 2.31 (m,1H), 2.73-2.85 (m, 1H), 3.0-3.10 {(m, 1lH),
3.10-3.32 (m, 3H), 3.53~3.70 (m, 1H), 5.13 (m, 1H), 7.14-7.40 (m, 10H),
9.25 (broad band, 2H, H').

25 Method -f-

Example I-4a-~ Preparation of 2-Hydroxy-2,2-dithien-2~ylacetic acid
l-azabicyclo[2.2.2])oct~4-yl ester.
A solution of 2-thienylmagnesium bromide was prepared from 220 mg (9
30 mmols)of Magnesium and 0.86 ml (9 mmols}) of 2-bromothiophene in 15 ml
of THF. This solution was added to 1.95 g {(7mmols) of oxothien-2-yl
-acetic acid l-azabicyclo[2.2.2])oct—-4-yl ester (intermediate I-4b)
dissolved in 20 ml of THF. The mixture was stirred at room temperature
for 1 hour, refluxed for 1 hour, cooled, treated with a saturated

35 solution of ammonium chloride and extracted with ether. After removal



of the solvent the solid obtained was recrystallised fromacetonitrile to
yield 1.45 g, of a white solid (56%.1H NWVR (DVSO-d6): 6 1.80-2.0 (m
6H), 2.80-3.0 (m 6H), 7.0 (m 2H), 7.13 (m 2H),. 7.18 (s, _1 (m
-2H): MB [MWP“S’S@!P np 174C. 5 Exanple |-4b- Preparation i€ 7‘«)"“’0“59

oxot hi en-2-yl -acetic acid 1-azabicyclo29[2.2.2]oct-4-yl ester. Oxalyl
chloride (1.5m, 0.017 nol) was added to a solution of oxothien-

2-yl - acet Bf t%%l 3 1(;%11@%11? s ugloﬁbﬁ%éd aQQs %U%Mﬁ%é‘@%gﬁ aC:Q@SnﬂerE’.L 10

in 30 m orm (etanol free e mxture was stirred an

al | oned t 80 vigiredrat - $DEPE eRpBi&eUF .ldAf(Pé?l ofle WEur(DMRR-4aI'vEnt - §fge- O
evapor at e¢m, 6, r@SédﬂaeoWaﬁ <#H$$0+ Medmi n2ph! orofor g, apd) evaner & edr) agai n.
Thi s procedure was reg{eat Wg é'l mes,_ The product obtained was disolved
in CHC13 (3o iy 4Md MGabdris 25%uBehitSn of 1.1g (0,009l s) 15 of

4- hydr oxy-| - azabi cycl o[ 2. 2. 2] oct ane, 1.8nl of triethylamne (0,013nols),
0.6g (0. 9@2! f ( y i iy 70C.
The m xture S 9 %%xﬂ%tpg ?Sr 5%3%% r%g Pt‘%?g%ng%ﬁdamégﬁaa@vﬂi%h

wat er . Thé2t2t2llecp'r4)ﬂl}cssm extract ed vvlth a solution of diluted HCIL,
washed wi b!aagicéﬁloﬁaél {1' &gl Wigt, blK%GW wd3a fadd @&taesiolzﬁlagaafwommeslﬂC1§|NR

After renpval he saolvent 1.47 45% of a solid _ was obtained. 'H
(dmso) : 6 521.1?06&%“' a9 2.4 f Ple modd prd dipgthyifogmanife {ppe drop) (m
1H) . 1EExanphe3d m4Cof F&Tﬂb&bﬁéﬂnﬂﬂeﬂindﬂzlﬂte&’l}- %tyb)'d:ydmmxyxphamé asetstiraedd 1-

25 azabi cych 02,4, 2195k A 2l GEhSLyc0ENYTBONGS! i bEpD e .0, 0957 mol
obid Hphe Fhpn S2hELra e Y b e 2

(5.7 m a %ol utd on to a so i on
0. 0052 nokyapsfragradf u’rham @sytia@ewaSC dl&@PhV@ dralshd9ro e zn;!] empoz(aRyadyl

ester (i maeémd'rﬂsefl:oé]&iu)re v@s%?&le‘é%gd'ﬂ%olé.ﬂgs Ofhel BFoaiftle -oFR&ihdl s

at nosphere. The m xture was .30 stirred at this tenperature for 10 _m nuts,
and t hen FaP¥ed i, CEOR (BRAPdrandipeded AP 1aFusPRSdPT OF held d4cRIBRIAM xt ur e
was 19 eat ed th-ﬂiyc&'ox§ai-lﬂ’z&bﬂdycﬂ.®|[lt2m']o&f:aﬁ?éTTTDn] wmlchloezu deiatkliext hact ed

three ti et yl. acet at T ni.c ) r ined, washed
with wat gﬁﬁ i3 (5“°9;1r g “8%e k@?‘é& g?“t ngté’r%ﬁ’v Sat rePWE E( g%flamf‘ﬂ%) sol i d
35 obt ai nedrwa@etatea@‘én Wie hiztirer wvandefivtesr o tlohgrirms| donﬂl.e@W i 1ta0edy of
WO 01/ 041184 Rgg'{lggqng/tquﬂaﬁ:%r The title product was extracted with a solution

of diluted HCl, washed with CHCl3, basified with K2C03 and extracted

20 again with CHCl13. After removal of the solvent 1.47g (45%) of a solid
was obtained. 'H- NMR {(dmso): & 2.0 (m, 6H), 2.9 (m,6H), 7.35 (m, 1H},
8.05 (m, 1H), 8.3 (m, 1H).

Example I-4c- Preparation of (Furan-2-yl)hydroxyphenylacetic acid 1-
25 azabicyclo[2.2.2]oct-3(R) -yl ester. _
Phenylmagnesium bromide ,0.0057 mol (5.7 ml of a solution 1M in THF),
was added to a solution of 1.3 g ( 0.0052 mol) of oxofuran-2-ylacetic
acid 1-azabicyclo(2.2.2]Joct-3(R)~yl ester (intermediate I-4e-)
dissolved in 15 ml of THF, at -70°C in N2 atmosphere. The mixture was
.30 stirred at this temperature for 10 minuts, and then warmed to room
temperature . After 1 hour , the reaction mixture was treated with a
saturated solution of ammonium chloride and extracted three times with
ethyl acetate . The organic phases were combined, washed with water
and dried over Na2S04. After removal of the solvent, the solid
35 obtained was treated with ether and filtered to yield 0.67 g (40 %) of



21 a product whose structure was confirnmed by "H NVMR This conpound was
al so prepared as is described in Exanple I-la (Method c). The

di astereoners. were separated by crystallization fromacetonitrile and
di sti ngui sSHRGANI® L NMR 5 Exanpl e |-4d- Preparation of PCI/EP00/06469

2- Hydroxy-2, 2-difur-2-yl-acetic acid 211-azabicyclo [2.2.2]oct-3(R) -yl
ester. The titIe conpounds was synthesised as in exanple |I-4c from

i nt er med 38, dukbe 4@ros8NGgeArdiuk@nNs lebhbi Aida By CR-10as. RheRatambowhd tdhsf urane
and butyI 10 lithiumfol ]l owi ng a standard met hod. The eI was 380 ngy

(8% . ' HRIIQVP{EBESY) 255 ip f?cﬁl??ﬂ‘ iﬂ) Exgmple; é—l(am od) 3 - ‘(mMBe1H)
2. 6- 2. 85d{d8ter&dfers3were BepdidtedSoP cepptalliizatich Efom 3H)atorﬁ.t3‘11manﬂl'|) 7.5

(m 2H). dJZSMSPLUlS]f{e-d b%(]:iﬁdm%? Exanpl e | -4e- Preparation of

oxof ur an- ace | ‘azabicyclo (2.2.2]oct-3(R) -yl ester. Oxalyl
chldride (9.75 m, 0.112 nol) was added to a sol ution of

oxof ur anz%g%hacqth&- a6klbdrblaby Qe 0Eluplloy28 (o HsBRHYA0LATE I Gosa0Ne

drop) in hl or'of orm (et anol e) at” OC. The mi xture was
stirred krRFaRieested (2 2 RAPRtad (N o¥Imes&mPerature. After five hours the

sol vent T@tﬁﬁd&p@érﬂ:ﬁﬁdﬁ @%es%&&béi&m il @&@dbyed-ha fEbh Gindk onda iand

evapor at agai i s procedure was repeated two r.odquct
oo nodt s i z- bl SREISRCE £ SRESS Al Pt il Rk o BV
quilQucl | Liithdhm (£20 10@ing, a G:t@86ardmptiaul. Cr-@l@lélkS@amiv)SO\Am (88dedrt ®MRhi s 25
at 0C. T Iy stir n I o] aty 4k O ature.
After hﬁ) rﬂ,;( % £ 2'\E’lth &%ﬁxﬁﬁgeq\/\gsﬁv\%gﬁegﬁﬁ Wg&l 1H5ug)nlfskgé;§fjgfsnm um

car bonat%‘l)rt ?\e%l (ertH*)waﬁe? (mar LBk Gvér (Na 3804 7aﬁd(m'e\}§bor7at5eé!“'t @Hyive 9. 34
g (52.5%s qi+ihe tigle corrpound as a dark oil. Estructure confirnmed by
NVR. 30 'H NWR (CDC13): 5 1.40-1.60 (m 1H) , 1.60-1.80 (m 211),
1.80-2.05 (m IH), 2.20 (m 1H), 2.70-3.10 (m 5H), 3.30-3.45 (m 1H),

5. 16 (mExkkple B-de~( Wreﬁ&i)a,tlan 7of mxofiafan-2-Pl{anetis]) acidk drrpkabioyéle

Preparat j 03 goc_zt ;yg)r%y ahenyl -2-thien-2-ylacetic acid 35
1- azabi cycl of OCr 30V ester. WD 01/04118 PGT/ EPOO/ 06469
xaly chlorlde {9.75 ml, 0.112 mol) was added to a solution of
oxofuran-2-ylacetic acid (10 g, 0.071 mol) and dimethylformamide (one
drop) in 150 ml of chloroform (etanol free) at 0°C. The mixture was
20 stirred and allowed to warm at room temperature. After five hours the
solvent was evaporated. The residue was dissolved in chloroform and
evaporated again. This procedure was repeated two times. The product
obtained was disolved in CHC13 (150 ml) and a solution of 3(R)-
quinuclidinol (10.90 g, 0.086 mol} in CHCl1l3 (150 ml) was added to this
25 at 0°C. The mixture was stirred and allowed to warm at room
temperature. After 15 h at r.t., the mixture was washed with 10%
aqueous potassium carbonate, then with water, dried over Na2s04 and
evaporated to give 9.34 g (52.5%) of the title compound as a dark oil.
Estructure confirmed by NMR.
30 'H- NMR (CDC13): 3 1.40-1.60 (m, 1H) , 1.60-1.80 (m, 2H), 1.80-2.05 (m,
iH), 2.20 (m, 1H), 2.70-3.10 (m, SH), 3.30-3.45 (m, 1H), 5.10 (m, 1H),
6.7 (m, 18), 7.7 (m, 1H), 7.8 (m, 1H).

Example I-4f- Preparation of 2-Bydroxy-2-phenyl-2-thien-2-ylacetic acid
35 l-azabicyclo[2.2.2]oct-3 (R) -yl ester.



22 The title conpound was prepared as described in exanple I-4c from
internmediate I-4g. The yield was 3 g (33% as a m xture of diastereoners.
After five crystallizations of 1.5 g of this mxture fromboiling

-1 sopropanol woa4a@8 g of a pure diastereoner(l) were 5 obt #OTEP00/AEIE not her
liquors fromfirst crystallization werg,enriched wth the other

di astereoner (2). Diastereoner 1 was hl%lrol ysed to vyield
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1 (m (m
1H), 7.0 @Ath2Hyhe Pt@sr(ﬁ%asm)remers (R4 PH?S‘@II)W‘VMl 7"%5 heﬁf°lz¥-'oed ‘F°5 (m
t%H) D a Ztyeée@rre(ﬂ%%—@(c&)fx% eﬁgfyT\IZZJtlhﬂSiM-yZaE@tgﬂl%fyﬁagﬁl Ga aGhudtel- aza
icy oct este
1 r?Pa‘}, omey. 9@] il t5 X T%(W%ls aee Mg & ﬁlgngfg]t‘t%‘ 20
1H), 7 o &M cHi guTatdSn( nproitified 7.tBa¥. 4in nmiiGHatute 4-(B. 4BMdymrs2Ht.al.5  (m
1 a r i 2aC beycl o
R
added to a’hé‘é‘Pu[ﬁ)om of 2®xETHi Bt -acetic acid (2 g, O, 0128 m)l) and

di met hyl f @agBEeARnELAE 2 (du)og-)nyd}o?&zﬂphaayﬂﬂ&wé@rzny(x&&m@ adicee)-aah 0C.

hour the. “R6FORHE" el By as B aTbm e Pl BHRBE AT <bar Dok 1 (Bhi B of or m
and 30 evapératedmagstin. 1T83 s(mprmn)e,dare s (mepsit,ed. 1 won,t iLHES. 4 . Bhdgmpr oduct

obt aj ged was .(_?fﬂé%'SQH}){loi oL, ?Q), 7.3809, s OJr#i“Prh—‘%f éde@tzm, 7.5

qui nucI|d| nol 013 (30 Y was a o this at
O0C. The m® ut® -was stirred and allowed to warmat room tenperature. After

1.5 h at pihstedddBefi2x 2 s - %%Mﬁﬂehﬁl@%&én%ﬁﬂé&:@i@u%a
car bonat e, .t hen ngh water, dried ove[r Na2S4 a nd

bicyclo[2.2.2]oct~-3{R) -yl ester.'H-NMR (DMSO—dG) 5 1.1-1.25 (m, 1H),

1.4-1.6 (m, 3H), 1.9 (m, 1H), 2.3-2.7 (m, 5H), 3.05 (m, 1H), 4.8 (m,

20 1H), 7.0 (m, 2H), 7.05 (m, 1lH), 7.3-7.4 (m, 3H), 7.4-7.45 (m, 2H), 7.5

(m, 1H).

Example I-4g—- Preparation of oxothien-2-yl-acetic acid l-azabicyclo
[2.2.2]0ct~3(R) -yl ester.

25 Oxalyl chloride (1.34 ml, 0.0154 mol) was added to a solution of
oxothien-2~yl~acetic acid (2 g, 0,0128 mol) and dimethylformamide (one
drop) in 30 ml of chloroform (etanol free) at 0°C. The wmixture was
stirred and allowed to warm at room temperature. After one hour the
solvent was evaporated. The residue was dissolved in chloroform and

30 evaporated again. This procedure was repeated two times. The product
obtained was disolved in CHC1l3 (30 ml) and a solution of 3(R)-
quinuclidinol (1.95g, 0.0154 mol) in CHC13 (30 ml) was added to this
at 0°C. The mixture was stirred and allowed to warm at room
temperature. After 1.5 h at r.t., the mixture was washed with 10%

35 aqueous potassium carbonate, then with water, dried over Na2504 and



WD 01/ 04118 PCT/ EPOQ 06469 23 evaporated to give 3.14 g (92.6% of the
title conpound as a yellow oil. 1H NWR (CDC13): 6 1.40-1.50 (m 1H),
1.50-1.70 (m 1H, 1.70-1.80 (m 1H), 1.90-2.0 (m 1H), 2.15 (m 1H),
2.70-3.05 yoor/eét)g 3.30-3.40 (m 1H), 5.05 (m 1H), 7.2@ctmpoecloeiss 7.85 (m -
1H), 8.10 (m 1H). 5 G her carboxylic fm ds of Formula B-C(O OH, whose
preparation (or the syntheses of thelr derivatives nethyl ester, chloride
or imdazolide) haven't been described in met hods d,e or in t he

Exanpl es®Y2R0%3t¢d | %0 gige | 31d Jadd? t4Fat °5r"eh%(’}ﬂtt1:%n?f’é}p8i‘ﬁ?l§ﬁ At e, 10
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Burtsner, R ; J. Am Chem Soc., (1943), 65 1582- 1585 Heacock R A et al;
Ann. Appl. Biol., (1958) 46(3) 352- 365. audy J. et.al; Bull. Soc.
Chim France,Othey593rbog¥gic #cidgejof IF°r@P1%1IB' 50} PH, oheRe RERPATIBIPD (1975),
48 (8), 23D 6cn23BYIneRékds. lof Mayiet dédivatilvesAMmeEhemMm eSEdx,, dhl8483e of0,
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conposition 1s Iin a formsul tabl e for oral admnistration. The

phar naceﬁlfl?@élz?@‘* accept able carrier or diluents which are mixed with the
active cRMOBAEG:DletCONPQUNHSA. tohehOr (N9EBE, GNMPOSidiicon of this invention

on'the i ft SRHBETEROt of Kt CPEbT aoah DS TUAL ARB%1 11 on. Composi & ons
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Burtner, R. ; J. Am. Chem. Soc., (1943), 65, 1582-1585

Heacock R.A. et al; Ann. Appl. Biol., (1958), 46(3), 352-365.

Rigaudy J. et.al; Bull. Soc. Chim. France, (1959), 638-43.

Ueda I. et al; Bull. Chem. Soc. Jpn; (1975), 48 (8), 2306-2309.

20 E.L. May et.al.; J. Am. Chem. Soc., (1948), 70, 1077-9.

Also included within the scope of the present invention are
pharmaceutical composition which comprise, as the active ingredient,
at least one quinuclidine derivative of general formula (I) in
association with a pharmaceutically acceptable carrier or diluent.

25 Preferably the composition is made up in a form suitable for oral
administration,

The pharmaceutically acceptable carrier or diluents which are
nixed with the active compound or compounds, to form the composition
of this invention are well-known per se and the actual excipients used

30 depend inter alia on the intended method of administration of the
composition.

Compositions of this invention are preferably adapted for oral
administration. In this case, the composition for oral administration
may take the form of tablets, film-coated tablets, liquid inhalant,

35 powder inhalant and inhalation aerosol; all containing one or more



may take the formof tablets, filmcoated tablets, |liquid inhalant, 35
powder inhalant and inhal ati on aerosol; all containing one or m)re WO
01/04118 PCT/ EPO0/ 06469 24 conpounds of the inventi on; such ar ations
‘may be madeY@PMEBhods wel | -known in the art. The dil uen®€T ? ¥y be
used in the preparations of the conpagstions include those |iqui d and
solid diluents which are 5 conpatible with the active ingredient, together

Wi th col ol Bgndy off! @M@%J&M&%msgch'Jre99§5£faairs Iéplx?et 5205 1y hEeaoat ed

tablets may conveniently contaln between 500 and ng, preféerably from5
to 300 ngreldfkequn de F?@raéﬁl ent. The inhal ant corrp05| tions may contain

between 1 M Red gk Q8% 9w e fm@ivalley Jsfe@mll-p i:lib SQ&péﬁgtMnsaCéﬁ V€he
ingredient.In 10 human therapy, the dose of .th gnd of general fornula
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exarrpl es em)ns e exce activities
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recept or s, Hispeiyig ﬂgﬁeafenttherﬂeeahh@fanler BEHIRILESHE By &fht@yh MRARwWBES.1 Ver e
obt ai ned as describ bel ow. Human nuscarini c recéffptor st udi es.. The_bi ndi ng

of [ 3H] - NtbE3P8 h&ﬁﬁn“%?&&??ﬁl’éyr ExaptBriee BR9 #p &t arigs éﬁ%ﬁﬁddﬁﬁb v
Wael1gr oe khmanathe(rLQQO)tt{el)iosé\s&ayse Whpowd blfeglene%al Oﬂirnﬁdla 26G. abdperay ane
preparati ons ﬂ‘er op.sta I Xf%r%ns %ctdgd ,glhl nege err%eexg ov tKéogees[ Iésre( CHO
expr essi ng t genes Fr szcar| ni'e Srece tt used. For
det erm naﬁr@ﬁably beSVeemBnby and ?ﬁ%parmrl day aﬁeteb%pmﬂjéﬁ Kg rqn@FEBEO to a

final congeriet-addPRs0iniBA ahk ILdHpok@Eiddhe HB subtype. The 30 nmenbrane
suspensi on was incubated with the tritiated conpound for 60 min. After

i ncubation the nmenbrane fraction was separated by filtration and the bound

radiidact i vity makaicsadcalNatipeci fi ¢ binding was determ ned by addition
of 10'9 Matropine. At least six concentrations were assayed in duplicate

to generate i ndi vi dual
The following examples demonstrate the excellent pharmacological

activities of the compounds of the present invention. The results on
human muscarinic receptors binding and in the test on bronchospasm in

20 guinea pig, were obtained as described below.

. Human muscarinic receptor studies.

The binding of [3H]-NMS to human muscarinic receptors was
performed according to Waelbroek et al (1990) (1). Assays were carried
25 out at 25°C. Membrane preparations from stably transfected chinese
hamster ovary-Kl cells (CHO) expressing the genes for the human

muscarinic receptors Hm3 were used.
For determination of IC;,, membrane preparations were suspended
in DPBS to a final concentration of 89 ng/ml for the Hm3 subtype. The
30 membrane suspension was incubated with the tritiated compound for 60
min. After incubation the membrane fraction was separated by
filtration and the bound radiocactivity determined. Non specific binding
was determined by addition of 10* M atropine. At least six
concentrations were assayed in duplicate to generate individual

35 displacement curves.



35 di splacenent curves. WO 01/04118 PCT/ 000106469 25 COVPOUNDS BI NDI NG TO

RECEPTOR No M (1C50 nM ATROPINE 3.2 IPRATROPIUM 3.0 51 31 2 15 7 22
8 4.8 17 .14 10 18 6.6 20 6.8 35 13 36 2.7 39 3.8 1544 4.4 53 5.6 71

8.2 74 16WOMMIN 55 78 5 84 9.9 89 5.4 99 31 100 1FCKEPEY96H 13
PCT/ EP00/ 06469 26 101 7.6 109 31 1p4 14 116 23 5 126 13 127 16

COMPOUNDS BINDING TO RECEPTOR
No M, (IC;, nM)
ATROPINE 3.2
IPRATROPIUM 3.0
5 1 31
2 15
7 22
8 4.8
17 14
10 18 6.6
20 6.8
35 13
36 2.7
39 3.8
15 44 4.4
53 5.6
71 8.2
74 16
77 3.1
20 78 5
84 9.9
89 | 5.4
99 31
100 14
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(1) M. Waelbroek, M. Tastenoy, J. Camus, J Christophe. Binding of
selective antagonists to four muscarinic receptors (M1l to M4) in rat
15 forebrain. Mol. Pharmacol. (1990) 38: 267-273.

Our results show that the compounds of the present invention have
affinities for the M, receptors which are very similar to the reference
compounds.

The compounds of the invention preferably have high affinities

20 for muscarinic M; receptors (HM3), preferably human muscarinic
receptors. Affinity levels can typically be measured by in vitro
assays, for example, as described above.

Preferred compounds of the invention have an IC,;. (nM) value for
M; receptors of less than 35, preferably less than 25,20 or 15, more

25 preferably less than 10,8 or 5.

Test on bronchospasm in guinea pig

The studies were performed according to Konzett and Rossler (2).

Aqueous solutions of the agents to be tested were nebulized and inhaled



excell ent antinuscarinic activity (M3) and thus are useful for the
treatnment of diseases in which the nuscarinic M3 receptor is inplicated,
i ncluding respiratory di seases such as chronic obstructive 15 pul nonary
di sease, cﬁpﬂﬁpﬂjﬁronchitis, asthma and rhinitis, urinarfcnﬁfgﬁﬁgﬂs such as -
urinary incontinence and pol | aki nuria2yn neuripenia pollakinuria,

neur ogeni ¢ bl adder, nocturnal enuresis, unstable bladder, cystospasm and

chroni ¢ gySthidstndRd,daSin®h NSt iaak Qaﬁf‘e_adS%s.%s 5;@55@%5{4&@?[ eppovel

syndrone, spastic colitis and diverticulitis. present Tnventlon
further PFOvSHIEd aXeHPPSENdtRf YGFATANOUS| ) acetvighplinenpchatiqnge| ywas

accept ablketenipeaiterobe KPS ftErN@riy QNI Edatifon 46 HHE Belrbpnt Ghatige I N a
met hod otntr atnent of.t@e ng@n or aﬂhgal_bod by therapy, in particular
for the tFeRAtNBAE B P& TSt B8F > aF P nary ot " y8st roi ntesti nal di sease. 25
The %r es@ntKinpeeht B.onRBaslde . préatistebsanvedusry g Hntansuobvnbenf ander nul a
() o BpphRuIBsabaaLLY. ACCRPLA ColBIPORLLIL08) OB 5100 1ofpPOUNd of
formula (') for the manufacture of a nedicament for the ~treafment of
respiratory, T4 REFRPUGAS PistRoPReERNt Hlengicr 48B1ibited: the brenhogeaffounds of
formul a gbipciad phassnGauhéLRle w3th CRIGROPbEERAS HAMRT L 6hd Tndatospnd of
formul a %Ié.can be used in a nethod of treating respiratory, urinary or
gast r oi nf&st9™al di sease, which nmethod conprises administering to a human
or Hhi mal pathemt the abpesdestrsisdhresudas mmet ofipréfdagt skid laimwhe oft a
conpound ' L ri.Sy a
compound gt “Farrel Brdqpeai <l rRaRbbbalbe REIAR Lo R b

i | | ust r afEeR3¢rt hantAnug 2 DN e aPEYIRPOMMO6 409 thes 1Y oWieAy! ekeinpites. The

exalrrpl _ef_teé&n%(lverblfbydw?ése& idd ughi@l | @Re ORlY¥cafiRdcarg NdcdpRobe jGonst r ued
as Imtl Nng., a .e . . . ,

SCR) . D1 pRBRIAERT 0 )CoTLEs SRS RS 22008 2URD A% TYEIBE LS 3P oteane

br ok de Phbndnaty edirgsenchmms csyrirnvbstEed aathos iy rhonhEishodsinhrgnd a.
The vyie|d. of .Li ep.; 5  nereh 72 na 1) : L2 18 (m
6H), 2. St (e?“hf %kﬁ]ﬂhsﬁt% ’%‘nﬁ%m?’gcé’ggén %1" i) '?°§5'%/’§“§§§§(}5} ‘?g)‘%p 4510 (m
2H), 4.38°¥Akinppia,5 1 neyrogepic cplegider; PpFtumpad. eerprrefis pHpnstable :

bladder, cystospasm and chronic cystitis and gastrointestinal diseases

such as irritable bowel syndrome, spastic colitis and diverticulitis.

20 The present invention further provides a compound of formula (I)
or a pharmaceutically acceptable composition comprising a compound of
formula(I) for use in a method of treatment of the human or animal body
by therapy, in particular for the treatment of respiratory, urinary or
gastrointestinal disease.

25 The present invention further provides the use of a compound of
formula (I) or a pharmaceutically acceptable composition comprising a
compound of formula (I) for the manufacture of a medicament for the
treatment of respiratory, urinary or gastrointestinal disease.

Further, the compounds of formula (I) and pharmaceutical

30 compositions comprising a compound of formula (I) can be used in a
method of treating respiratory, urinary or gastrointestinal disease,
which method comprises administering to a human or animal patient in
need of such treatment an effective amount of a compound of formula (I)
or a pharmaceutical composition comprising a compound of formula (I).

35 The present invention will be further illustrated by the



‘6 9-7.0 (m 1H), 7.2-7.4 (m 12H); M5 [MBr]': 456; np 129 C Exanple 2
3(R) - (2-Hydroxy-2, 2-di phenyl acet oxy) - 1- ( 3- phenoxypropyl ) - 1-azoni abic 15
ycl o[ 2. 2. 2] octane; brom de The title conpound was synt hesi sed according to
-met hods ¢ amdomod1iBhe vyield of final step was 280 ng , 42%PCTHEPOIIGHSY
(DVMO-d6): S 1.5- 1.7 (m 2H), 1.9 -2§ 1 (m 4H), 2.3 (m 1H), 3.1 (m
1H, 3.2 - 3.5 (m 6H), 39-41(m 5.25 (m 1H), 6.8 (bs, OH),
6.95 (m 20 3H), 7.2 - m ; . 472 199C, Exanple 3
SR - (2, 2FBHSpubS | <HIRBHREn IS %aﬂyﬁ%fyac%f'&se v Yo S ORI bR LY

1- azoni abbsiy dre( Ro? .t et edistriddEsdeirxihge titl e conmpound was synt hesised
according to nethods ¢ and a. The vyield of final step was 400 ng ,85% 'H
NVR (DMSO-d6) @ 6 1.5-1.65 (m 1H), 1.7-1.8 (m 1H), 1.85-2.0 (m 2H),
2.05-2.2 Erquede) 1 2.3 (m 1H), 3.1-3.2 (m 1H), 3.3-3.5 (m,6H), 3.95 (m

1H), .05 3 g@_pggﬁe g'éagéwgggll- <%t$hen@x9pz7op91$ 0 -a3bhiabiclero@. 28] diiahe ; VB

[ M Br] 3C. 30 Exa
3(R) - [2 21’5?%‘("& fl uorophenyl) - 2 hydr oxyacet oxy] - 1- phenet hyl - | - azoni a
bi cycl o] 27Re ailaqeaé&npobhemaiesﬁar&e@ﬂsé@ LBRAUNG] BB e shGIN@shseh.agrer di ng

t t hod he 5 d of fj 0 7%. ' H NMR

(C[))lvg?}dg)? 1614 ¢ g i 'B“g THP v(bgo%“oﬁgl's B /Epoﬁ%ggéﬁfng%”g 21/ B fmgs (m

1H) 1.8568) 1 .55 BH) 1H2, 33(an(mlHH) ,2. 9.28 lUm( MLHRH),. 5933 JHB-B, 2B1)(,md. tlH)
IR0 (T Oy, 3,95 0%ef Ms 1H0, S G 4D s 9% 5. M, Bl 7

3( R) - (2 Hf aP DheyP- 2m2 ]di)+p7t%17yl4a6@3rt 3%§) < M@Mp%noxﬁﬁ' oPR1328°Cazoni a

bi cycl o[ 2. 2. 2] oct ane; brom de The title conpound was synt hesi sed accordi ng
to rrethodi nd_,a. The vyield of final step was 500 ng ,54% 1H NWR

( DVBO- d6) . *?P?es 1.8 10 (m 2H), 1.85-2.0 (m 2H), 2.05-1.15 (m 2H), 2.3
(s, 7H), 3(Rb-2-EFdfeny-2LP-diphabyBacetony) -AH)(3-Bhdoxfpropl) ~14aemibabic 2H) ,

5.2 f§n 15&10[2.2.2]octane; bromide
The title compound was synthesised according to methods ¢ and a. The
yield of final step was 280 mg ,42%. !H- NMR (DMSO-d6): & 1.5 - 1.7
{m, 28), 1.9 - 2.1 (m, 4H), 2.3 (m, 1), 3.1 (m, 1H), 3.2 - 3.5
(m, 6H), 3.9 - 4.1 (m, 38), 5.25 (m, 1H), 6.8 (bs, OH), 6.95 (m,
20 3), 7.2 - 7.5 (m, 12H); MS {M-Brl*: 472; mp 199°C.

Example 3
S(R)-[2,2-Bis(4-fluorophenyl)—2—hydroxyacetoxy]-1-(3-phencxyprepy1)-
l-azoniabicyclo[2.2.2]octane; bromide
25 The title compound was synthesised according to methods ¢ and a. The
yield of final step was 400 mg ,85%. 'H- NMR (DMSO-dé6): & 1.5-1.65 (m,
i), 1.7-1.8 (m, 1H), 1.85-2.0 (m, 2H), 2.05-2.2 (m, 2H), 2.3 (m, 1H},
3.1-3.2 (m, 1H), 3.3-3.5 (m ,6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.25 (m,
1H), 6.9-7.0 (m, 4H), 7.1-7.5 (m, 10H); MS [M-Br]*: 508; mp 253°C.
30
Example 4
3(R)-[2,2-Bis (4-fluorophenyl)~-2-hydroxyacetoxy]-1-phenethyl-l-azonia
bicyclo[2.2.2)octane; bromide
The title compound was synthesised according to methods ¢ and a. The
35 yield of final step was 300 mg ,67%. *H- NMR (DMS0O-d6): & 1.5-1.65 (m,



6.8 (s, CR) 6.95 (m 3H), 7.1-7.2 (m 4H), 7.2-7.35 (m 6H ; MS [ M

BrJ':500; 183C. 15 Exanple 6

3(R) - (2- Hy@rox -%2 di - p-t ol yl acet oxy) - 1- phenet hyl - | -azonl abi %I o[ 2
Oowébl

.2.2]octan de The title conpound was synthesised &
methods ¢ and a. The yield of final 29ep was 650 ngy ,74% 'H NIVR
(DVMBO-d6): 6 1.55-1.8 (m 20 2H), 1.85-2.05 (m 2H), 2.25 (s, 7H),

2.9-3. 051ﬁm 12I7{)1 & In3 1215 (1m851iz4)1 (ﬁ 32&% 55 ifﬂn, 61@) :3.3 595.;(1 m, 1B , 5 25
(m 1H), - MBr} £ 470;

mp 144C. 3E3<%n§3lzé ym,zgﬂ), 3 3 3 6 (rpn, 6H) , 3 95 4 05 (m, 1H), 5. 25 (m, 1H
3(R) - (2, 8: 9 pleenglipr opl Diy.I50xXy,) -1B#{ 3- N gqMOBYPE 0P8 ;) mp - BEBOI abi cycl o
[ 2.2.2] ootane; brom de The title conpound was synt hesi sed according to

met hods e and a. The yield of final step was 250 ng , 61% 1H NWR (CDC13):
6 1.947- 1E8®eley 5 1H), 1.8-2.0 (m 1H), 2.0 (s, 3H), 2.0-2.15 (m 4H), 239

1 20Q - 12 oxy) & - oxXypr 2 on!
Ersn 2::3 3?34)6- H'HQ x&)ﬂi;z-% B- ééiylitﬂu :&é 1((9 piUEQ Op%) 1(-9, 41'4)
12H) : Nsbmclsrl -2jpgtang; swele Exarrpl e 8 35

3(R-(2- Wé’rﬂ)é:)l/eZc&:fp@ﬂMhC &E} E%@Ehe%/ Ogié@c%@icex&:)rrgltb&nMQaexe[{an@pxl )THe - -
--------- ni 0 oct ane;
bromi de The % g ajolnﬁgﬁ%cf'iﬁaégg g’zl Sedﬂ-agg%'I Ou?égl azdl aé%ejr doner s
accl di ngmi c2Hr)ret hdifs2c0amd aH) TIge 0§+ klld din, faHal 253 efs, WaE) 5300693,1562% 1

H NWR ( 6): 1 ( 1 3 H) 4145 3. 1 (m
s, 3%’5%? 3. @@355 (m &'5) §19§Z')n 1?H() ﬁ”bs %‘E% H%Q 5”2 (ht W ¢
4H), 7.158-% nbs- Pb’): 585 {mm §H) 7 1B %rﬁmfsﬁjh lvs2r'M3|§r]mf 64178 Ms nﬁaﬂ-zzoc
Exanpl e 8r1#0500; mp 183°C.

3(R) -12(R) - (2- Hydr oxy- 2- phenyl - 2-t hi en- 2-yl acet oxy)] - 1- ( 3- phenoxypro
pyl)-1-azoni abi cycl o[ 2. 2. 2) octane; trifluoroacetate The title conpound was
syntShesi Bxanedec6r di ng to nethods f and b from

3(R) - (2-Hydroxy-2,2-di-p-tolylacetoxy) -1-phenethyl-l-azoniabicyclo (2

.2.2)}octane; bromide

The title compound was synthesised according to methods ¢ and a. The

yield of final step was 650 mg ,74%. 'H- NMR (DMSO-d6): & 1.55-1.8 (m,
20 2H), 1.85-2.05 (m, 2H), 2.25 (s, 7H), 2.9-3.05 (m, 2H), 3.1-3.25 (m,

1H), 3.3-3.55 (m, 6H), 3.95 (m, 1H), S5.25 (m, 1H), 6.8 (s, OH),

7.1-7.2 (m, 4H), 7.2-7.35 (m, 9H); MS [M-Br]*:470; mp 144°C.

Example 7
25 3(R)~(2,2~-Diphenylpropionyloxy) -1- (3-phenoxypropyl) -~l-azoniabicyclo
[2.2.2)octane; bromide
The title compound was synthesised according to methods e and a. The
yield of final step was 250 mg , 61%. H- NMR (CDCl;): & 1.47-1.60 (m,
id), 1.8-2.0 (m, 1H), 2.0 (s, 3H), 2.0-2.15 (m, 4H), 2.39 (s, 1H), 2.6
30 (m, 1H), 2.92 (d, 1H), 3.6 (m, 1H), 3.7-3.9 (m, 4H), 4.0 (m, 2H) , 4.3
(m, 1H), 5.25 (m, 1H), 6.85 (m, 2H), 7.0 (m, 1H), 7.3 (m, 12H); MS [M~
Br]*: 470; mp 186 °C.

Example 8
35 3(R) - {2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) -1~ (3~phenoxypropyl) -1~



internediate |-4f,diastereoner 1. The yield of final step was 10 ng ,
23% 1 H NWR (DMBO-d6): 5 1.5-1.6 (m 1H), 1.65-1.75 (m 1H), 1.8-2.0 15

2 2.05-2.1 2 2.3 1H), 3.05-3.2 1 55
0 25 as gt Ty 2k o Oy T o ok (2‘95H%m!’§|r¢5ﬂ'°°f°6663 ‘o
1H), 7.15 (dd, 1H), 7.2 (s, OH), 7.3-736 (m 5H). 7.45-7.55 (m 3H); NS
[ M CF3C00 °: 478. Exarrpl e 10 20

3(R) - (2( Shz {8y RON222 Lad; tloaBal- y! acet oxy)] - 1- (3- phenoxypro

pyl)-1-azoni abi cycl of 2. 2 2] octane; trifluoroacetate The title conpound was
synt hesi s&8e abtlbiedi FPPPBNGrEYRDASYFEhEAYSE 13Dn? PHFRFRe fifatdastereomers
| - 4f , di askes&iRl tb mdtrdasl el£haoh. fmhaaj,leaae@f wafaB stgp,waslidd mgH R

(DIS0 05)5 & g ppdel; ohos L Ss0Mgtl) o 578 Gy 23 M1l

6. 92 m BH) (m,6106- 3. 93 GRF RHEH) 7.3 9( tul, 1EH) ,4.D5186.( €H) , GHR, (. 347, 4 (m

4H), 7.43+7 2 0Q0] kX le 11
3R -[2(R-] ‘-“Eynhd?’d;z’-&? p‘f?“én%x?’fj’z-t' e‘ﬁs‘@’rﬁ?&gog@) FHy ?’% gén}% il
yl)-1- azoﬁlpa%?‘\‘f‘}cl 0[2.2.2]octane; trifluoroacetate The tit I e conpound was
synt hesi sed according to nethods f and b from internediate

| -4f , di astereoner. 1. The yield of final step was 9 ng 35 22% ' H NWR
(DI\/ISOdG) Exgrate18. 1. 55 (m 1H), 1.65-1.75 (m. 1H), WD 01/04118

PCTI HPOO' BREBI2 (81~ (2-BFdRok}5-2(phedHl)-2- Bh Ben(-at v Idde toRy D} 31 -UBRPh@tgxypdo 1- 3. 25

l 1 7.05 1H),
e H) P%ﬁﬁzsl% g'?‘(éb%ﬁé—g[%%zg]"ft %mt’ég%‘“%“z?f% %J‘r;% 2? 7.55 (gnm | H)H? VB
[M. CF3 e Yigde gon@pgnﬁ“eaq_gynthesxsed according to methods f and b from
3(R)- [2( Rhné@ndé\ﬂ@ﬁ@é()ﬁ' er@fas\elargoﬁéy en-vrey L 8eRd %y}ﬂna& Q@eﬁ)hﬁQYi(P'ir@p

yl)-1-azoni abg 4} 2] oct ane; trifluoroacetate The title corrpound was
synt hesi s&d*®acdor WY1 hRis 15 2nd B A8 1I(§S|}1t7é’r Bditd e 1
| - 4f 14i ast(ar;ezmerzlos “Bhe yhmela)ef2f3 nal, sd)gp3wes-iL ng, ,1H), 3.25-3.55

(m, 6H), 3.85-3.95 (m, 1H), 4.0 (t, 2H), 5.2 {m, 1H), 6.95 (m,3H), 7.03
{m, 1H), 7.15 {(dd, 1H), 7.2 (s, OH), 7.3-7.5 {(m, BH), 7.45-7.55 (m,
3H):; MS [M-CF3COO]*: 478.
Example 10
20 3(R)-[2(S) - (2-Hydroxy-2-phenyl~-2~thien-2-ylacetoxy) ] -1- (3-phenoxypro
pPyl)-l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods f and b from
intermediate I-4f,diastereomer 2. The yield of final step was 3 mg ,
11%.* H- NMR (DMSO-d6): & 1.6-1.75 (m, 2H), 1.8-2.0 (m, 4H), 2.25 (m,
25 iH), 2.8 (t, 2H), 2.95-3.1 (m, 1H), 3.15-3.5 (m, 6H), 3.8-3.95 (m, 1H),
5.2 (m, 1H), 6.92 (m,1H), 6.96~7.03 (m, 2H), 7.1 (dd, 1H), 7.18 (s,
OH), 7.3-7.4 (m, 4H), 7.43-7.5 (m, 2H), 7.51 (dd, 1H); MS [M-CF3CO00]*:
478.

30 Example 11 _
3(R)-[2(R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) ] -1~ (3-phenylprop
yl)-1-azoniabicyclo{2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods f and b from
intermediate I-4f,diastereomer 1. The yield of final step was 9 mg ,

35 22%. ' H- NMR (DMSO-d6): & 1.45-1.55 (m, 1H), 1.65-1.75 (m, 1H),



26%1 H NWR (DVM5O-d6): 8 1.45-1.55 (m 1H), 1.6-1.75 (m 1H), 1.8-2.0 (m_
4H), 2.25 (m 1H), 2.55 (t, 2H), 3.0-3.1 (m 1H), 3.15-3.55 (m 6H),
3.8-3.9 ( 2 (m 1H, 7.0 (m 1H, 7.1 (m 1H, 7.15-7.4 (m 9H),
7.45 (m 2 Wlssm 1H); MBS [ M CF3000] + 462. 15 ExanpPETER00/06469

3(R) -[2(R) -(2-Hydroxy-2-phenyl - 2-t hi es12-yl acet oxy)]-1-(2-thien-2-yl

et hyl)-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound

t th f 2 t
o2 T IeE el S0 4 TR Negh 5 904, Bl o 20 uokoprog sy

( DVBO- d6)3: 2873 5&5111i 5%1)(# %14) 0 i‘%éﬂir 7552(5m(m4|4)“)r 1 %5 2(m® H’»h 3 2.3
a1 R T e (m Sty 7 das7 B (k) Ve e CER000)
, , .. .3-7. m , . 45-7. m ;

. 454, 25 [ER%%&(‘%] 1‘?‘1&’8'

3(R3[2(R) - (2-Hydroxy-2-phenyl - 2-t hi en-2-yl acet oxy) ] - 1- (3-t hi en-2-yl

propyl) - %xﬁ:ﬁﬂ%' gbicyclo[2.2. 2] octane; trifluoroacetate The title conpound

was synt hesi'sed according to nethods f and b from 30 internedi ate

| - 4f , di a$tBYd&HB} - R-Hydeoxy-2rehenylt-2nghienrdpviacetaxyly -1~ (3gphenylprom\R
gDIVB? H;1|6b1)81-Lzéézéu@y(:m[21|d)2]éot65el %rﬁmrow)atatal 8-2.05 (m 421)( 2. ZED
m m
5™ (m " 766 tig L 5qonpy vay SaneAdE e sAgpEatie 15\ Phfiodpy And b FEom ()

7.3107. 4 (interkiddiate 4547, Siastpr&ider V. Fhe ﬁﬁl@ddf fipl e %QFBOEQ], ; 468.

\?i\?Rg)lf g?%)%?(gg’ﬁﬁggﬁ»?&f‘@%) %21 @(qrg%]e( %/ilgc'elo?(y]) 75 (rr(, 4 énd? 2
ri

propyl ) - imazﬁﬁllagr%§/c¢“b[ ’ZH)Z' 3 561 &fre;2H) Uor dated difld - TReli3-Pe Ebnpound
was synt lags) 206- acyqrndlng to.mefhody f 7a0dwh) f80M7.2 ()t eaypdi.aber. 4

- i i 0
I(Dﬁ/]rcscf:jg)ter ’6- E%T’E]‘%%"Iiﬂ) "gf‘é‘f'l l(ﬁ% 314\)6%"20025 (462 1 26/01 QSNVF, 2H)
2.993.1 (m 1H), 3.15-3.5 (m 6H), 3.8-3.95 (m 1H), 52(m1H),6.92
(m1H), gxg&ﬂL'Qg (m 2H), 7.1 (dd, 1H), 7.18 (s,

3(R) -[2 (R) - (2~Hydroxy-2-phenyl~-2-thien~2-ylacetoxy) ] ~1- (2-thien-2-yl
ethyl)-l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods f and b from
20 intermediate I-4f,diastereomer 1. The yield of final step was 10 mg ,
24%. ! H- NMR (DMSO-d6): & 1.45-1.55 (m, 1H), 1.65-1.75 (m, 1H),
1.8-2.0 (m, 2H), 2.3 (m, 1H), 3.1-3.6 (m, 9H), 3.9~4.0 (m, 1H), 5.25
(m, 1H), 7.0 (m, 3H), 7.15 (dd, 1H), 7.2 (s, OH), 7.3-7.4 (m, 3H),
7.45-7.55 (m, 4H); MS [M-CF3CO0]*:454.

25
Example 14
3(R)~[2 (R) - (2-Bydroxy-2-phenyl~2~-thien-2-ylacetoxy) ] -1- (3-thien-2-yl
propyl) -l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods f and b from
30 intermediate I-4f,diastereomer 1. The yield of final step was 8 mg ,

19%. * H- NMR (DMSO-~d6): & 1.45-1.6 (m, 1H), 1.65-1.75 (m, 1H),

1.8-2.05 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 3.0-3.15 (m, 1H)}, 3.2-3.5

(m, 6H), 3.8-3.95 (m, 1H), 5.2 (m, 1H), 6.92 (m,1H), 6.96-7.03 (m,2H},

7.13 (dd, 1H), 7.2 (s, OH), 7.3~-7.4 (m, 4H), 7.45-7.5 (m, 2H), 7.52
35 {dd, 1H):; MS [M-CF3CO0}": 468.



o), 7.3-7.4 (m 4H), 7.43-7.5 (m 2H), 7.51 (dd, 1H); MS [MCF3COQ': 10

468. Exanple 16

3(R) - (2(R) - (2-Hydroxy-2-phenyl -2-thi en-2-yl acet oxy) ] - 1- (2- phenoxyet h

-yl) - 1- azoniwbiogyak®[ 2. 2. 2] oct ane; trifluoroacetate 15 The RGIVEPOO/6#6POUN

was synt hesi sed according to nethods f Qnd b from internmedi ate

| -4f , di astereoner 1. The yield of final3 step was 11 ng , 26% 1 H NWR

(DVMBO-d6): 6 1.5-1.6 (m 1H), 1.65-1.75 (m 1H), 1.8-2.0 (m 2H), 2.25 (m

1H), 3.15¥%amplend5S5H) 3.7 (m 2H), 4.0 (m 2H), 4.4 (m 2H), 5.25 (m

1H), 6. 953RO3AA (S 4kR-HyBrdRy{Zidhedyl-2-EhRen-2-yDhletoxz) ] 71-3¢3FtAiémr2-51) ,

7.4-7.5 ( 3H). M5 [ M CE3000].: 4. Examl e .17

3(R) - ( 2- Fg%%??’@} o 9’2‘{’}%@%&‘%—"]5?;3%@%%5%%? 'g%ﬁ)"‘-"%?‘t‘é’?ﬁﬁ%%@? allyl)-1-

azoni abi cfbe ofiz12. edraruadewahsynt ks i2gd Taecoriding tomsshods asendyintfromi sed

as a 4n xt Last i n : h : n ield of

final st en e leibBe FURORESerBSRRL S DRI %f’if?%%?z%ﬁ eSS 27

(m 1H), 3685’ FSEMR n{DMSPd6) 13588631985 (W, i), 148024 10 () 2R)255m1 (m

(lzl) : G%ZBiﬁ)glz?.édel( zﬁﬂ,d§695’1L-H).,1 tm, 30HE, 43316%.522, 6f) 83&.?:.—909:( ad, 111}?,3, 6. 95
, , .R26-7. ; r]': o . e

SR (2 P A 5 R om T8 it Nor et oy 280 2 R crelmy T o0 G-

zoni abi cyORD( Z7..2-2]4 damt o418, Dr.dot+dss 3b, R, t7 191e (@dbnpbBun diswis-CFRAcbEsi sed
as ajgn xt ygg of diastereomers WO 01/04118 PCT/ EPOQ 06469 33 according to
met hods ¢ and a. The yield of final step was 210 ng , 66% 1H NW
(DVMBO-d6): 5 1.50-2.05 (m 4H), 2.27 ( m 1H), 3.20 (m 1H), 3.37-3.65 (m
4H), 3.65%3 dis 2H), 4.04 (m 1H, 4.40 (m 2H), 5.21 (m 1H),
6.23-6.32_(doble dd,_1H), 6.44 (m 1H), 6.94-7.04 (m . .5 4H),.7.33-7.50 (m
7H), 7.64 3%%{-%-&?5%%??% ¥ L theRc 2 EkafRieaY) h1 - (2-phenoxyeth
3(R) - [ 2(* y1f 22 fazpahalRicpicld  hyed R pagytadep hemflacedsavathke 1- ( 2- phenoxyet h
yl') - {5 azopi,gbj I ] ; i flu t td und
veb Bt nobf LS Shmtenal 058 Mfrntiiabd 2LO0GTHE 6 blaldf ' whf SRR

intermediate I~4f,diastereomer 1. The yield of final step was 11 mg ,

26%.' H- NMR (DMSO-dé): 3 1.5-1.6 (m, 1H), 1.65-1.75 (m, 1H), 1.8-2.0

(m, 2H), 2.25 (m, 1H), 3.15-3.6 (m, SH), 3.7 (m, 2H), 4.0 (m, 2H), 4.4

(m, 2H), 5.25 (m, 1H), 6.95-7.03 (m,4H), 7.12 (dd, 1H), 7.2 (s, OH),

20 7.3-7.4 (m, 5H), 7.4-7.5 (m, 3H); MS [M-CF3CO0]*: 464.

Example 17
3(R)-(2-Furan~-2-yl~2-hydroxy-2-phenylacetoxy)-1- (3~-phenylallyl)-1-
azoniabicyclo[2.2.2]octane; bromide
25 The title compound was synthesised as a mixture of diastereomers
according to methods ¢ and a. The yield of final step was 240 mg , 77%.
H-NMR (DMSO-d6): & 1.55-2.0 (m, 4H), 2.27 (m, 1H), 3.05-3.55 (m, SH),
3.88-3.98 (m, 1H), 4.0-4.10 (m, 2H), 5.21 (m,1H), 6.23-6.31 (doble dd,
1H), 6.36-6.48 (m, 2H), 6.83-6.90 (dd, 1H), 6.95 (d, OH), 7.26-7.66 (m,
30 11H): MS [M-Br]-: 444; mp 99°C.

Example 18
3 (R) - (2-Furan-2-yl-2-hydroxy-2-phenylacetoxy) ~1- (2-phenoxyethyl) ~1-a
zoniabicyclo[2.2.2] octane; bromide

35 The title compound was synthesised as a mixture of diastereomers



“internediate I-la, diastereonmer 1. The yield of final step was 11 ny,
23% 1 H NWR (DMSO-d6) : 5 1.65-1.80 (m 2H), 1.80-2.10 (m 2H), 2.27 (m
1H), 3.15-3.65 (m 5H), 3.68 (m 2H), 4.0 (m 1H), 4.40 (t, 2H), 5.20 (m
1H), 6.23 wdoua4s 6.42 (m 1H), 6.92-7.04 (m 4H, 7.30prZT/ALoooéds9(m 5H),
7.44-7.50 (m 2H), 7.64 (m 1H); M [%CFSOOO]‘: 448. Exanpl e 20

3(R) - (2-Furan-2-yl - 2- hydr oxy- 2- phenyl acet oxy) - 1- ( 3- phenoxypropyl )-1- 20

azoni abi cycl 0[].2. 2. 2] octane; brom de The title cor‘reound has been descri bed
in nmet ho@CSeE 1ng|§9a T.kéadflc 'and a. The yield of final step was 210 mg , 66%.

3( :?g I[2(*1) (@R FoMa0- ie)yl & 2t Ispde 008/ -(&; phagytaz:et(omy)l]ml ﬁ&qohgmoxynp.ro 25
pyl)-1-azo yelo a e, Fhe tit und, wa

synt hesi éeg+ gé%r | n(4% 3%’hr(:)’djé@c( ma fr g%] |htie}§r?eg € Rk aﬁm’

di ast erebér2t @, THE, y6 é?l3d6032 fdable sﬁtdeplﬁfhs 6. 485 (m, BD% 619++-7 RHR(m,

( DVBO- dﬁlm) 71-3§-07.23028m,( rﬁﬂ)@"')zsqzéfﬁ 14Y; &) M—%r%a 448" M 16%c20-3.60 (m
6H), 3.9 1H), ™4.05 (m "2H), 5.20 (m 1rf) 6.25 (dd, 1H), 6.45 (m
1H), 6. 95 (m 4H), 7.30-7.50 (m 711),.7.70 (m 1H); MS [MBr]': 462;
gplSGC.2 Exaiflec182 g I 3
R) - * Fura XV - ac - 1-(3:phenox ro 5
oyl 5 SR ) S ten A A I R BRI 17 PR ave
PCT/ EPOO#DB%QZGWIIWGIQ 2. 8. 2lzwtened mglmaheﬁisﬁed accordi ng to net hods
c ajpd b frﬁ&”ﬂlt'lgt@&%‘_égh@tw%s Dl\}éx?uhegﬁé& &lc %993{n92tom@t}%'d§|9 fa B E‘PAm Step
was 10 , : S 1.50- 0 (m H),225%
3.10 (rrmwrmeglw i-to @ﬁrﬁsmeomsr% the Yfﬁ)ld 91‘-‘ Ganpinstep)wass 1o gng, m 1H),
5 6.35 (dsg. 1H), nMR 45145(d¥ﬁ6ﬂ-1'06 0.6351 (0 (4H)20)7. 80802500 (@R, 24H),, Z.270 (m

él(_l)R) ?/g M;ﬁg,coq %5 %5 é%yaag};:bhenf’%l dBetBy) 212 dRendryf:12 (o 220

azoni abi 6)@0 dfe2. 121)2] 6)(2t3a|(1®, 16y} fd.4@r Gacébibt & . FheT 104t [re dBNPTUAE-TVES

syngshesi a, Mxbu f asteggofyer a e ds ¢ and b.
Thglt yi el Sﬁbfﬁﬁl nZaler‘ls?e%@V\gls ?L“Z) rrtg;,643 @f §}i)l—l- ﬁﬁwﬁ (%%[%%&dG)&mS 1.5 (m 1H),

1.7 (m 1H), 1.9 - 2.05 (m 2H),

Example 20
3(R) - (2-Furan-2-yl-2-hydroxy-2-phenylacetoxy) -1~ (3~-phenoxypropyl) -1~
20 azoniabicyclo[2.2.2] octane; bromide

The title compound has been described in method -a-.

Exanple 21

3(R)~-[2(*)-(2~Furan-2~yl-2-hydroxy-2-phenylacetoxy) ] -1~ (3-phenoxy pro
25 pyl) -l-azoniabicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods c and a from

intermediate I-la, diastereomer 1. The yield of final step was 1.15 g

99%. ! H~ NMR (DMSO~d6): & 1.60-2.20 (m, 6H), 2.25 (m, 1H), 3.10

{m,1H), 3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.20 (m, 1H),
30 6.25 (dd, 1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50 (m, 7H), 7.70 (m,

1H); MS [M-Br}*: 462; mpl56°C.

Example 22
3(R)-[2(¥*)-(2-Furan—-2-yl-2-hydroxy-2-phenylacetoxy) ] -1~ (3-phenoxy pro
35 pyl) -l-azoniabicyclo[2.2.2]octane; trifluorcacetate



_2 3 (m 1H) 2.95 (m 2H), 3.15 (m 1H, 3.25 - 3.55 (m 6H), 3.95 15 (m
1H, 5.25 (m 1H, 6.3 (d, IH), 6.45 (m 1H), 6.95 (d, 1H), 7.25 - 7.45
(m 8H, 7.5 (m 2H), 7.7 (m 1H; M5 [MCF3000]': 432. Exanple 24

-3(R) - [ 2(*) - WROEMIE- 2- y| - 2- hydr oxy- 2- phenyl acet oxy) ] - 1- ph®PCEERPI0MEIaz0 20
ni abi cyclo[ 2. 2. 2] octane; trifluoroacetgge The title conpound was

synt hesi sed according to nmethods ¢ and b from internediate I|-1a,

di astereoner 1. .The vield of fin ste

(DNBO. 06 Th itah Sontstnd vas vnesy oSl dEehfadibo ngidesd ondirrgn
2H), 3. 15iaternbdiat8.123a, c&assetenmea'l—a, T2e0Bi 8 O £ilkEl, sEe@Habnio Ikl), 6. 26

(dd, 1H), 46 (n , , 51H. 5 725 7. 8 7 m
oH) . 7.7 frﬁh% 1H) W0 ) (Rf%%_g:&go o1t o) 20, A b 5 4528 M5y 3210
3(R-[2(* )(m(QH)Fuﬁa?\Q'Zﬁ- ﬁp Eﬂhﬁ!ﬁox% %—ﬁﬁenﬁﬂ’acét%’%y‘ﬂr- Pﬂbhe??étohwr- 1184z 0

ni abigycl @(3s 2qd] 0phgne; 43 rthi 1401, 08088 ahe aEhE 1.isble. SONROUE) ,Was70 (m,

synt hesi sed accordin o methods ¢ and b from internediate |- a,

di ast er eortt # M5 e %CQPH ‘oft®fi nal step was 14 ny, 35% 1 H NWR (DMVSO d6)
: 6 1.50-1.80 (m 2H), 1.90-2.05 (m 2H), 35 2.3 (m 1H), 2.95 (m 2H),
3.15 (m ]EHL“MS 3 - 3.55 (m 6H), 3.95 WD 01/04118 PCT/EPOD/ 06469 35 (m
1H), 5.25 ﬁ—!% 6.32 (dd, 1H), 6.46 (m IH), 6.95 (s, 1H OH), 7.25 -
7.45 (m SH}‘) 'XZSFPNPnzﬂl)-yli‘Z?h&#FOFH)'Z PhEnyhpErFB8eX) T1-phenethyxanpl e 26
3(R).1d 2(* azbridBik ?Ex&ﬂbziré&%exytéﬂmggﬂ oxy) ] - 1- (3- phenyl prop

yl)-1-azoni abi ¢ é octane; trifluoroacetate The t| t| e conpound was
synt hesi sé8®acte PEYRe PR JSYRENEAYSES f3DrR PHEWE fefatddaptezeoners
di aster eomer:oﬂdm]jheo yieehddofc Ehdﬂlad shegu\eaa df0 £afal st@p2d&2s '12Hng NVBS .

(m 2h ) 570 hpts) T 3 I 197!t °; s (F2rdS) i 28 %70

(d, iH), @-35niHLH)2.% g8, () ,1rp 157(@0-171)403 @fn - BHPS TmAGHY, 48.08 2H),
7.6614m i) 15 GVbEFED0GKY; 4463 D EXAMPIEL 427 (m, 1H), 6.95 (d, 1H),

7.25 - 7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M-CF,CO0}*: 432.

Example 24

3(R)-[2(*) - (2-Furan—-2-yl-2-hydroxy~-2-phenylacetoxy) ] -1-phenethyl-1l-azo
20 niabicyclo[2.2.2]cctane; trifluorocacetate

The title compound was synthesised according to methods c and b from

intermediate I-la, diastereomer 1. The yield of final step was 16 mg,

40%. ' H~ NMR (DMSO-d6): & 1.65-1.80 (m, 2H), 1.90-2.05 (m, 2H),

2.3 {m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95

25 (m, 1H), 5.25 (m, 1H), 6.26 (dd, 1H), 6.46 (m, 1H), 6.95 (s, 1H,
OH), 7.25-7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H) ; MS [M-CF3C00]*:
432,
Example 25

30 3(R) - [2 (*) - (2-Furan-2-yl-2-hydroxy-2-phenylacetoxy) ]1-1-phenethyl-l-azo
niabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b from
intermediate I-la, diastereomer 2. The yield of final step was 14 mg,
35%. ! H- NMR (DMSO-d6): & 1.50-1.80 (m, 2H), 1.80-2.05 (m, 2H),
35 2.3 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.35



3(R -[2(*)-(2-Furan-2-yl -2-hydroxy-2-phenyl acet oxy)]-1-(2-thi en-2-yl

et hyl)-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound
was synt he5|sed according to nmethods ¢ and b from internediate |-1a,

di ast ereon¥P 004k yie|d of final step was 9 ng, 20 19VCTEPRO/OHGR
(DVBO-d6): 5 1.65-1.80 (m 2H), 1.85-3505 (m 2H), 2.30 (m iN), 3.10-3.40
(m 3H), 3.40-3.60 (m 6H), 3.95 (m 1H, 5.24 (m 1H), 6.27 (d, iH, 6.47

(2E]|) 1?) ’70‘§l gﬁ‘”% 32 ‘% Orgééooo @éalﬁ’% 5743 % (1“25 39 9§’7“49%Z o

( 2- Fur an Oﬂlyl le_glyﬁﬁ’oﬁ/ i p#Eny| @et"bxﬁ”} i X ("& tlﬂi enM§ CF3C£°1*
propyl) - ksgzoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound
was synt hesi sed according to nmethods ¢ and b from internediate I-1a,

di astereonmer 1. The yield of final step was 9 ng, 30 195.1 H NMR

(DVBD d6Exafipll @6-1. 75 (m 2H), 1.80-2.05 (m 4H), 2.26 (m 1H), 2.81 (t,

o as sy lehfag- ARl Roitony s Shebifhaddlony) Pl sl et ibrog . 20, L
7.66 (m YiHl-agenishicwstely 2.2loptanes Bifipeecaretee 01/ 04118 PCT/ EPOO/ 06469
36 3(R)- &Bertqe zomﬂcu%uhwk %Mtl?e‘sﬁ'ﬁle&rke’%:o)éhﬁ@ftt%xﬁét%dah@nﬁd“%' tlom

azoni abi Q ’3&52 J.octane; trifluoropacetate e title conpound

synt hesi % éa'ﬁer >& dPe BRSHPERTEF cbrdfs Yigdeorhitigat s uret ‘P’ﬁﬁjéocm%{nd b.
Theli el dlaf 'fH-naMRstmsowas) :18 mge0-2096 (nh 2H), NVROCENE@mE6JH) ,S 2. m 2.05

(10 @ 30,2 5his B chToutthe. o Buiouiy Sop1d 8. 56 p, Sl (st 5,20
7.5 (m GH), 57155(H(:n‘}1‘1)r1ﬁ)257(d6511()m 6149 :(mNEH M GRSCGD 1) 438.201D. & anpl e

30  3(R) -thZ-dry an: Zs-yil. 28~ [y, deAXY 256 hixgN 18y ¥ MAC ¢l00Bacod) (:2apbenoxyet hyl )
-1-azoni abi cycl o(2. 2. 2] octane; trifluoroacetate The title conpound was

synt hesi sed as a m xture of diastereoners according to nethods cand b. The
yi elfl of ekamdle 2¥ep was 22 ng, 23% 15 1H NWR (DVSO-d6): 6 2.65 - 2.05

(450, s L Bk 2% 8l By ShnedQRet B e a2 30 - 519

ethyl)-l-azoniabicyclo[2.2.2]cctane; trifluorcacetate :
The title compound was synthesised according to methods ¢ and b from
intermediate I-la, diastereomer 1. The yield of final step was 9 ng,

20 19%. ! H- NMR (DMSO-d6): & 1.65-1.80 (m, 2H), 1.85-2.05 (m, 2H), 2.30
{m, 1H), 3.10-3.40 (m, 3H), 3.40-3.60 (m, 6H), 3.95 (m, 1H), 5.24 (m,
iR}, 6.27 (d, 1H), 6.47 (m, lH), 6.96 (s, 1H), 7.0~7.04 (m 2H), 7.36-7.
48 (m, 4H), 7.49-7.54 (m, 2H), 7.70 (m, 1H).; MS [M-CF3COO)*: 438.

25 Example 28
3(R)-[2(*)~-(2- Furan—z-yl-2-hydroxy-2-phenylacetoxy)]-1 (3-thien-2-y1
propyl)-l-~azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b from
intermediate I-la, diastereomer 1. The yield of final step was 9 mg,
30 19%. ! H- NMR (DMSO-d6): & 1.60-1.75 (m, 2H}, 1.80-2.05 (m, 4H), 2.26
(m, 1H), 2.81 (t, 2H), 3.02 (m, 1H), 3.10-3.45 (m, 6H), 3.85 (m, 1H),
5.18 (m, 1H), 6.25 (d, 1H), 6.45 (m, 1H), 6.90-7.0 (m, 3H}, 7.32-7.42
(m, 4H), 7.45-7.51 (m, 2H), 7.66 (m, 1H); MS [M-CF3CO0]}": 452.

35 Example 29



6.45 (m 1H), 6.95 - 7.05 (m 4H), 7.15 (d, iH, 7.3 - 7.4 (m 3H), 7.5
(dd, 1H), 765(d iH; M5 [MCF3COQ +: 454. 20 Exanple 31

3(R) - (2-Furan- | - 2- hydr oxy- 2-thi en-2-yl acet oxy) - 1- (4- oxo-

- phenyl but y%@ &—’“A ni abi cycl o[ 2. 2. 2] octane; trifl uoroacet J@TW"WM e
conpound was synthesised as a m xture 8 diastereoners according to
nmethods ¢ and b. The yield of final step was 15.4 ng, 15% 25 1H NWR

DMSO- d6 1 ura -2- rokyd e a x _ 2.1
(1H) A 3%3{&) (2?%{) - %ﬂlzﬁ-ll?(;d Z:y 2- z:hZ 202 {1 c%ldla z-? 957_0&1-1 11 1H§m
7.55 (m smma#wrﬂﬂiz r61°°8aee(c$n§1-v°=°aﬁs \\%CFSCOO]+ 480. 30 Exarrple

32 1- (;‘: @H@nﬂiﬁﬂ[é[)(ﬁﬁﬂpbnﬁﬁ R)éas( Zsﬁwhész.é’ed”as? ehyﬂ:[m(l)teh ZGFhid&BsQeJ;éomers
acet ox azonl abl C tle c oun S
synt he>s/| 388"%5 3grﬁ3<¥ﬁj|“é£‘§¥ ‘L% ‘?Téfrlg acc%ﬁ‘ﬂ JﬁgStFB et ﬁg'cpf%g’cgggg a.
The A el d*of NFR NEIMSOLef) e 9 ng,oscux% 4®5 1Ph3NWR LEMSO3d8) (m/5 28) 65 -

S0 Em %tgs 23,8 i ﬂné(,ms %H)gu 18) (”‘5 %"?Qi‘rl %’9%19 EGE/ '?&’&’0/195342%3g§(7d1H)1

1H), 6. 45 s, 1H1H) 7.@39%m( riHH)BH)7 27(% (1#1) 1H)- 257~ 27-(5d (m: /., 73 (®my 3H),
7.55 (d, 1k, 7%.€5(mm, 1h); W¥B[EMBedS: 524, np 1730C. 5 Exanple 33

1- (3- phenoxypropyl )-3(R) - (2, 2-di uran- 2-yl - 2- hydr oxy

acet oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane; brom de The title conmpound was
syntHesi segagdeoB0i ng to nethods f and a. The 10 vyi eI d of final step was

(m 755, 30 IR Y2 ey e dnfedtsvThee il -2, & Bl 1075,
7.1 (s, OffTazpniabigycip)2.2z2lo¢tane;2kpiflyorpasayate: 452 15 Exanpl e 34

? R - (2, 2Rt t i€y Zoofpated OXds - dyrcBe PO et yhdxthrazeri ARhsYHRmers

(
2.2.2] octane; bromde
] according to methods c and b. The yield of final step was 22 mg, 23%.

15 IH- NMR (DMSO-d6): & 2.65 - 2.05 (m, 4H), 2.3 (m, 1H), 3.15 - 3.65
(m, 7H), 4.05 (m, 1H), 4.4 {(m, 2H}, 5.15 (m, 1H), 6.35 (dd, 1H),
6.45 (m, 1H), 6.95 - 7.05 (m, 4H), 7.15 (d, 1H), 7.3 - 7.4 (m, 3H},
7.5 (dd, 1H), 7.65 (d, 1H); MS [M-CF,CO0]*: 454.

20 Example 31
3(R)~(2-Furan-2~yl-2-hydroxy-2~thien~-2-ylacetoxy)-1-(4~-oxo~-4-
phenylbutyl)-l-azoniabicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised as a mixture of diastereomers
according to methods c and b. The yield of final step was 15.4 mg, 15%.

25 'H- NMR (DMSO-d6): & 1.65 - 2.1 (m, 6H), 7.05 - 7.55 (m, 9H}), 3.95

(m, 1H), 5.1 {m, 1H), 6.35 (dd, 1H), 6.5 (m, 1H), 7.05 {m, 1H),
7.15 (m, 1H), 7.3 (d, 1H), 7.55 (m, 3H), 7.7 (4d, 2H), 8.0 (d, 2H);
MS [M-CF,COO]*: 480.

30 Example 32
1~ (3-phenoxypropyl) -3(R) - (2-Furan~2-yl-2-hydroxy-2-thien-2-yl1-
acetoxy) -l-azoniabicyclo[2.2.2]octane; bromide
The title compound was synthesised as a mixture of diastereomers
according to methods c and a. The yield of final step was 100 mg, 41%.
35 'H- NMR (DMSO-d6): & 1.65 - 2.05 (m, 4H), 2.1 - 2.0 (m, 2H), 2.3 (m,



The title conpound was synthesised according to nmethods ¢ and a. The yield
of final step was 240 ng , 60%'H NWVR ( DVMSO-d6): 5 1.85-2.10. 20 (m 4H),
2.30 (s, 1H, 3.40 (m 1H), 3.44-3.80 (m 6H), 4.10 (m 1H), 4.45 (m 2H),
5.20 (m 1wp,018418® (s, 1H), 6.95-7.05 (m 5H), 7.05-7. 15rctmPoaRisiso
7.30-7.40 (m 2H), 7.45 (m 2H); M5 [MwBr]': 454; np 98C. Exanple 35 25
3(R)-(2,2-Dithien-2-yl acet oxy) - 1-(3-phenoxypropyl)-1-azoni abi cycl o

[ 2.2.2]octane;_ brom de The_title cor‘rEound was synt he5| sed according to

met hods cHnd %a15THe 1§lel d- 3% ~3 il (®Bhep3uds 48b Wy 3H)g308- 1 (P ¥R

(DVBO- d6)&.35 1d80#H3, 066.45m(sAHH) ,2. 6692. &) (Bm, 2F). 952(11:?,0 12) 30 {m (&H),

3.20-3.6 7 0 0- 4, , 5. 1)

6. 95-7. oéﬂ?m ?)FB 385 zég ?r#nﬁ%kb BT 3! 35t H)M?H?“g’g‘] S(Z]‘JH) 5B): Vs
(MBr]*: 148%. np 148C. Exarrple 36 35

3(R) 5 (2-Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- phenet hyl -1 -azoni abi cycl o WO

01/ 04118 PCTI EPOO/ 06469 38 [2.2.2]octane; brom de The title conpound was
synt hesi 8Bt *3di ng to nethods ¢ and a. The vyield of final step was 180

ga), 29?14#31\&/(5-{4@/599&69”5)136&1) 220,2-(§Hfu'ﬁalnl_-|)223$1(()ﬂz(—ﬂb|§fb&:§7) (Zm(
oH). 7. 3?"? ""5’ ’a?l%ébtﬁ‘[‘gi?mg] %%m&mﬁ 4: np 216C, mExarrpie 37
3(R) - ( 2- Apeir tidgle2conmtivnt sers- Sywmeswy)acgm(d;nphmwephmlf) andazofihe 10
bi cy! ol 212121 EANA; SDLEWa0o 0BG  idoke HOTBAUNGYEREPY Y RESLER B6COr di g

to met ho c and he " yiel d of "final ste
(CDC13): 1. 83 (@, 1170y 2-F93 - 6% () - &b 24610(rﬁ“ 2%% 8: %1 (mrs.ltk)(m 7H) ,
4.2 (m BHBr626 2, @M, Mdp-760 Lm(bsy) 0.1 69 cm 2H ,(m/. 3ny, 7.3 (@) 9H);

VS [I\/#Br}z‘y »235 §§1;]‘[rp AC. Exanple 38
3(R) - (2- Q:ifoxy , 217+ Hi%en- 2-yl acet oxy)-1-(3-phenylallyl)-1-azonia 20

bi cycl o(2. 2. 2] oct ane; brom de
15 Example 34
3(R)-(2,2-Dithien-2~ylacetoxy)-~1- (2-phenoxyethyl)-l-azoniabicyclo
[2.2.2)octane; bromide
The title compound was synthesised according to methods c and a. The
yield of final step was 240 mg , 60%. !H- NMR ( DMSO-d6): & 1.85-2.10

20 (m, 4B), 2.30 (s, 1H), 3.40 (m, 1H), 3.44-3.80 (m, 6H), 4.10 (m, 1H),
4.45 (m, 2B), 5.20 {(m, 1H), 5.90 (s, 1lH), 6.95-7.05 (m, 5H), 7.05~-7.15
(m, 2H), 7.30-7.40 (m, 2H), 7.45 (m, 2H); MS [M-Br]*: 454; mp 98°C.
Example 35

25 3(R)-(2,2-Dithien-2-ylacetoxy) ~1- (3-phenoxypropyl) -1l-azoniabicyclo
[2.2.2]cctane; bromide
The title compound was syﬁthesised according to methods ¢ and a. The
yield of final step was 280 mg , 83%. 'H- NMR (DMSO-dé): & 1.80~2.06
{m, 4H), 2.06-2.20 (m, 2H), 2.20-2.30 (m, 1H), 3.20-3.65 (m,7H),

30 3.90-4,10 {(m, 3H), 5.20 (m, 1H), 5.90 (s, 1H), 6.95-7.05 (m, 5H),
7.05-7.20 (m,2H), 7.30-7.35 (m, 2H)}, 7.50 (m, 2H); MS [M-Brl*: 468; mp
148°C.

Example 36
35 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1-phenethyl-1-azoniabicyclo



The title conpound was synt hesi sed according to nethods ¢ and a. The vyield
of final step was 260 ng , 34% 'H NWR (CDC13) : S 1.8 - 2.05 (m 4H),

2.4 (m 1H), 3.55 - 3.95 (m 5H), 4.15 - 4.5 (m 3H), 525 (m 1H), 5.9
(s, OH), 6.WGWNH4181H) 6.85 (t, 1H), 6.9 - 7.05 (m 3H), ?CI@P"WGPm 1H),
7.2 - 7.45 (m 7 H; M5 (MBr]': 466; mg 124C. Exanple 39

3(R) - (2-Hydroxy-2, 2-dithien-2-ylacet oxy)-1-(4-phenyl butyl)-1-azoni a

bi cycl of 2. ] ne r e 30 The title conmpound was synt hesi sed

accordi ng [? 2% g séc%egﬁgl The vyield of final step was 320 ng , 40%
1H NWR (@D@l@tle gonpe@ind pagp S(anhe@H)eFl aceprding 149 mephedg i angdry. Theyq -

3.8 (m 7'?)Lelé’ro?f EMharEke 5wa7§186rﬂlg 1Hbos . 6:-Ofmkbeomsotdis) : & 9266m 220
7.1 - 7.3 (m VS I\X Br]': np 64C 35 WO 01/ 04118 PCT/ EPO0/ 06469
39 Exanpl! H4(5n). 2.35 (m, 1H); 3.0 (m, 2H), 3.2 .6 {m, 7H), 3.95 (m, 1H),

3(R)-K 2- FBBdBBXNa—,Zlﬁ)—,dI 7ho egr, 225} Acat axyn,- 2H{ A-7086- e psany| DLESY [(h; 1382 ;

zoni abi cyg¢l.o[.2. 2. ane; L | uor oacetate The title conpound was
synt hesi sgg L‘ic%r éﬁf g t ons c and b. The 5 yield of final step was 16

mg , 15% H—NI\/R(DI\/SOdG) 6 1.7 - 2.0 (m 6H, 2.15 (m 1H, 3.1 (t,
2H) 315m3p s§m 7H), 3.95(m 1H), 5.25 (m 1H), 7.0 (d, 2H), 7.15 (d,

2H), 7.55 (m H), 7.65 (t, 1H), 8.0 (d, 2H) ; M5 [ M CF3000] *: 496. 10
Exanpl e 4B (R) - (2-Hydroxy-2,2- dzthzen-z—ylacetoxy) -1- (3-phenylpropyl) -l-azonia

3(R) 1%_2 H;sdes[am[a .2: Zilc{c'%hﬁél %rﬁ#nﬁ&é?t Oxy)tlt(BTEhetnylt ami nopropyl)-1-a
Zoni apl C (0] OCl ane ri or.oacet at e e | C oun

Lot host L ane B b B GyEEHRG e Sota g i eBrSR Rorhe A s 14
My, 14% YieldlMR {ifRNSSketbyas IS, fig-, 289. 1}&5Nmnn<csems) % 3.6m 2LH) . (8,0 -
3.5 (m 9 9,{m H), 1 5.6 , 3

o ldhi 234 (r(él_?m} 2%%5(2 '3')4 3? W4N%E'§ﬂé:ﬁg00?2§. O
Exanpl e 42(m201H), . (bs, OH) , m, 2H), 7. 1 - 7 {m, MS [M—Br]*

3(R) 1% 2- Huds Xy 342 di t hi en- 2-yl acet oxy) - 1-[ 3- (net hyl phenyl am no) pro.
pyl 3- 1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate

Example 38

3(R) ~ (2-Hydroxy-2,2-dithien-2~ylacetoxy)~1~(3~-phenylaliyl)-l-azonia
20 bicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods ¢ and a. The

yield of final step was 260 mg , 34%.H- NMR (CDCl;): & 1.8 - 2.05 (m,

4H), 2.4 (m, 1H), 3.55 - 3.95 (m, SH), 4.15 - 4.5 (m, 3H), 5.25 (m,

i#), 5.9 (s, OH), 6.15 (m, 1H), 6.85 (t, lH), 6.9 - 7.05 (m, 3H), 7.15
25 (m, 1H), 7.2 - 7.45 (m, 7 H); MS [M-Br]*: 466; mp 124°C.

Example 39
3(R) - (2-Bydroxy-2,2-dithien-2-ylacetoxy) -1~ (4-phenylbutyl) ~-1-azonia
bicyclo[2.2.2]octane; bromide

30 The title compound was synthesised according to methods ¢ and a. The
yield of final step was 320 mg , 40%. H~- NMR (CDCl;): & 1.6 - 2.0 (m,
8d), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 - 3.8 (m, 7H), 4.2 (m, 1H), 5.25
{m, 1H), 6.05 (bs, OH), 6.95 (m, 2H), 7.1 - 7.3 (m, 9H); MS [M-Br]*:
482; mp 64°C.

35



The title conmpound was synt hesi sed according to nethods ¢ and b. The vyield
of final step was 20 ng , 19% 1H NMR (DMSO-d6): 5 1.65 - 2.0 (m 6H), 2.9°
(s, 3H), 3. 3.2 - 3.45 (m 8H), 3.95 (m 1H), 25 5.2 (m 1H),
.65 (t, |Mj°516’417‘8 (d, 2H), 7.0 (m 2H) 7, 2 (m 4H), 7RCI/RRY6IEY : NS
[MCFSOOO] 497. Exanpl e 43
3(R)-(2- Hydroxy 2,2-dithien-2-yl acet oxy) 1- ( 3- phenyl sul fanyl propyl )- 30
1- azoni abé%hg(,ﬁ, 2.2) octane; brom de The title conpound was synt hesi sed
accordi ng to methods ¢ and a. The vyield of final step was 8,00 , 83%

Th VR (DR @Tivazony12 ¢ - thi qan2-ViAge topy ) i Hi-a%g- 1-phemy bty gt -a3 05

Em %I:)D &:.hm&&ﬂmzﬂ%u&& téﬂlu%b&acéé:aﬁe(m H)1I-|) 7. (I\JA(Bm "2H)5 07 15
. . ; r . .

01 0ar1s BierFEBln Fobintid vet bnhgr o adeqitl f5hgrlibad f nk B T

2-di bhi em:&-lyll et gl oaly Jsteg -waE31 HlwgnoxbEsn Oy INMR- IDMS0z-dA) alsi tyT|-02 20 Am?]

oct ane; m The tigtl es 0 synt Bes CGO ods c

and o T e e~ T SRR T OREDS dofe b 1. 7

(m oHy, (B8 10 4Ry 280, ma PRI . 735@%1% 355 (@ TRy, 50 48, (m

6H), 4.0 25 m M3td-crmodd:(apelH), 6.9 (m 3H), 7.0 (m 2H), 7.2 (m 2H) ,

7.3 (t, 2H), 7.5 (m 3H); M5 (MBr]*: 484; np 227C. 10 Exanpl e 45

3(R) - (2-Hydroxy-2, 2-dithien-2-ylacetoxy)-I-(3-0-tolyl oxypropyl)-1-

azoilabi Gxakple.42. 2] octane; trifluoroacetate The title conmpound was

synt hesi 1 _ o1 - o s 19

Y ot L RNRCT e a2 20 R 0048 £ e Rontfiy - (3 SpftpPladdaBrosui RS 0 0

1H), 3. 15=°mebsrrye=ﬁ?l2m) 2] 3°°9tane4 \3:55d mr@lq)etase 05 (m 1H), 6.85 (t, 1H),

gxg (Id iﬂg)e t#£1Q Bhpatidd, wds ByntMesiséh) accbraifdtodbthddz [cMafE3008he 1 498.
anpl e , .

3( R)rrp (2- %}Gigx‘ﬂ/f- F153Y; $9Pe 22N BBet by - B- MK 2, RE219H ref i pRehck

y) pibpyl ] tml- 8®)oni2abi ¢yclig) 2. 2.@]-06t &ned, ©H) f |6 dacelwt,e 5The ¢, t bB) compound

was synthegised ageorgifg ho JBLN9Y§ f1,298) P-7. 1], 21y, 7.15 @, 2m),

7.5 (m, 3H); MS[M-CF,COO]*: 483.

Example 42
20 3(R) - (2-Hydroxy-2,2~dithien-2-ylacetoxy) -1-[3~ (methylphenylamino)pro.
pyl]l-l1-azoniabicycloe[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 20 mg , 19%. 'H- NMR (DMSO-d6): & 1.65 ~ 2.0
(m, 6H), 2.9 (s, 3H), 3.1 (m, 1H), 3.2 - 3.45 (m, BH), 3.85 (m, 1H),
25 5.2 (m, 1B), 6.65 (t, 1H), 6.75 (48, 2H), 7.0 (m, 2H), 7, 2 (m, 4H),
7.5 {m, 3R); MS [M-CF,COO]': 497.

Example 43

3(R) ~ (2-Bydroxy-2,2~dithien-2~ylacetoxy) ~1- (3-phenylsulfanylpropyl) -
30 l-azoniabicyclo[2.2.2] octane; bromide

The title compound was synthesised according to methods ¢ and a. The

yield of final step was 800 mg , 83%. 'H- NMR (DMSO-d6): & 1.6 -1.9 (m,

6H), 2.3 (m, 1H), 2.95 (t, 2H), 3.05 (m, 1H), 3.2 - 3.5 (m, 6H), 3.9

{m, 1H}, 5.2 (m, 1H), 7.0 (m, 2H), 7.15 {(m, 2H), 7.2 (m, 1H), 7.35 (m,
35 4H), 7.5 (m, 2H); MS [M-Brl*: 500.



yield of final step was 22 ng , 20% 1H NWR ( DMSO-d6): 5 1.7(m 2H), 1.95
(m 2H, 2.2 (m 2H), 2.2 (s, 9H, 2.35 (m1H), 3.2 - 3.5 (m 25 7H), 3.7
(t,2H), 3.95 (m 525(m 1H), 6.8 (s, 2H), 7.0 (m (m 2H),
7.5 (m 3H)W°§98"‘{1M CF3000] 526. Exanple 47 Pg)"EP"“’““‘
1-[3-(2-tert-Butyl -6-net hyl phenoxy) propyl 3- 3(R) - (2- hydr oxy-2, 2- 30

di t hi en-2-yl acet oxy) - 1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The
title conpg ng synt hesi sed according to net hods c and b. The vyield of
final step s 1 , 16% 1H NWR (DWVSO d6): 1.3 (s, 9H), 2.7 m 2H)
2.9 (m 2ﬁmn)2(a-¥rﬂrozm-2.z gx&blem-y@@ww)rmr(33912%0*2?@9@!#9 3.8
(1 2, 3u8fidileydtdiz 5.4 Gtadd) prbndss 7.15 (m 35 7H. 7.5 (m 3H) M5

[MCFSOOOht 554. W81/ 04118 PCT/ EPQ0/ 06469 41 Exa %

1-[ 3- ( Bi pRBRYF:tAey FIRPPBAAA PYBEESIFSd RAFOTHDS &2 n? ?Eh czand a. The

yl acex oxy)nélcamnfatulcyeém[wasmm mg¢ctEnte; Ht riMA (OMBAE®h at & 1LMe () tAHe,
conpound si ge digt hods.,c, an ) 5 yhel f
final ste\gagvas 2t g @ )’N?/F?(%K/g%)c%) :'28("% gﬂ)?,m&gﬁ)(,m, ghg’ %r‘ng 2H) ,
2.15 (m 2wy, 30, 3(>n15 1(|n1) 1).,2 6-93(m6( 3H) 7H)-0 3Imp52H), I+, (m2H), (1.3 ZM), 5.25

(m 1H), EHQ ('ms ‘HED 3. ﬁén[MZEQr 74§4tmplbﬁ7°c7 45 (t, 2H), 7.5 (m 3H),
7.6 (m 4H); 60. 10 Exanple 49

3(R) - (2- Hydroxy 2 2 d|th| en- 2- yI acetoxy)-1-[3-(5,6, 7, 8-
t et rehydr anaﬁ;knt&aben 2-yl oxy) - pr opyI] 1 azoni abi cycl o[ 2. 2. 2] oct ane;

trifl tit t hod
bnd b The T 2t sek 1 B ot TREMES AR RV 215 5 AR SR Rt e s ©
1.7 (m 6H)=°m-asblgycl<:2[212(m mne,z t@lgmorm):etaztees (m 4H), 3.15 - 3.5 (m

;H)21 ?mQSEhérrtlf_%.lé) (corlépcgg’ld( s ]J[Spnrth@sﬁsid( %cgﬁgxng thmé@)od;FQ 1ar7d ® e 2H),

3(R) - (2- Hya%wfzf?a&. ﬁ?%waa 1A Bg et 42%) PHM@ (’???ﬁ?ﬁf’ﬁhi énlz7 yPon) (m,
propys | - Laaypmi.abt @yel af,258) 2kost @neirit,r BL Lsior sas amat By The. 4 i-t k g qrpound

was synthegised according togdrethods, c and L. jthe 5 o o, 2m), 7.15 (m,

4H), 7.5 (m, 3H); MS [M-CF,CO0]*: 498.

Example 46
20 3(R) - (2-Hydroxy-2,2~dithien-2~ylacetoxy) -1~[3~- (2,4, 6-trimethylphenox

y)propyl]-l-azoniabicyclo[2.2.2])cctane; trifluorocacetate

The title compound was synthesised according to methods ¢ and b. The

yield of final step was 22 mg , 20%. H- NMR ( DMSO-dé): & 1.7(m, 2H),

1.95 (m, 2H), 2.1 (m, 2H), 2.2 (s, 9H), 2.35 (m,1H), 3.2 ~ 3.5 (m,
25 7H), 3.7 (t,2H), 3.95 (m, 1H), 5.25 (m, 1H), 6.8 (s, 2H), 7.0 (m, 2H),

7.2 (m, 2H), 7.5 (m, 3H); MS [M-CF,CO0}]*: 526.

Example 47

1-[3- (2-tert-Butyl-6-methylphenoxy)propyl]l-3(R)-(2-hydroxy-2,2~-
30 dithien-2-ylacetoxy)-l-azoniabicyclo[2.2.2)octane; trifluoroacetate

The title compound was synthesised according to methods c and b. The

yield of final step was 18 mg , 16%. 'H- NMR (DMSO-d6): & 1.3 (s, 9H),

2.7 (m, 2H), 2.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), 2.3 (m, 1lH), 3.2

- 3.5 (m, 7H), 3.8 (t, 2H), 3.95 (m, 1H), 5.2 (m, 1H), 6.9 - 7.15 (m,
35 M), 7.5 (m, 3H); MS [M-CF;C00]j*: 554.



yield of final step was 17 ng , 15% 'H NWR (DVMSO-d6): 5 1.7 - 2.0 (m 25
4H), 2.1 (m 1H, 2.35 (m 1H), 3.15 - 3.35 (m 7H), 3.95 (m 1H), 4.17 (t,
2H), 5.25 (m 1H), 7.0 (m 2H), 7.15 (m 3H), 7.35 (m 2H) 7.5 (m 4H),
7.85 (m 3wP°1/R81qMCF3000]4 534. Exanple-51 30 /EP00/06469

3(R) - (2-Hydroxy-2, 2-di t hi en-2-yl acet oyy) - 1- [ 3- ( napht hal en- I-

yl oxy) propyl ] - 1 azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title

corrpoundab]%%, g described in method -b-. Exanple 52 35
1-[3-(2 r ophenoxy) propyl]-3(R)-(2-hydroxy-2, 2-dithien-2-yl acet ox
W)O 1/ 04118 [P(‘:'mewl%mnmﬂzhﬁ @i~d¢chydfoxe-2] drdbrhien-2-

trifl uor )Imzshﬂﬁcgewmadzmtawt h&-‘ihﬁ@&oﬁ%&?&ﬁﬂ ng to methods c
and b. eld of final step was 20 18% 1H NWR ( DI\/BOdG 5 1 65

- 2.0 (H’e 6°|>3!|)t,132‘?%‘§’°t‘ﬂ? "Tﬁ)sy’g"h?s&ﬁ?d ﬁ‘b”r%“?? tozmefhods, ¢ Eﬂlbd 3.
1H) ,5 5 4yi&id bf Bida) Stetbwhsn22iy,, 1.99. (A NYK) (DMEORaéN &3H)7 (h, 35&1)(, , 1H),

i Elg EZ I]—'rlg?)(r Opﬁédox%pr(gppyﬁ{%%% 9:%Jdrox 1% 5%1 ﬁyl)éﬁz%(f‘() 1H),

yI acet oxy)3 1(ta22}ﬁ|,abﬁc%ﬁzl(m, (2. Z]Q)c(tmaneﬂ) CfL 2, d@BIThe .8i(tl dHdenpddnd was

synt hesi sed cor t d ldegh.final step was 180
y , 9:%;%‘? ﬁﬁl 1]“DN% [-ﬁE 4;10@5(65 mz %g mndgﬁ? 2. 25 I(m 1H), IO3 2 (m

1H) 325-355(m 6H) 3.95(m 2H, 4.0 (t, 2H, 5.25 (m 1H, 7.0 (m
4H)10 7. 1bx4{up1reddd, 7.55 (m 3H); M5 15 [MCl]*: 502; np 1600 Exanpl e 54

1-[3-(2, fluor enoxy)Lpr.op '} R) - (2-.hydr ox thj 0
yl acet oxé) Ri azlﬁonilP %fc?ﬂfl )g[f 2‘}/’2 %ane tﬁy‘ﬁ‘ﬁ%%/%gcgt gIB lI%{a* 7 t’%
conpoundtesshyirbivgdi the llerrcd-gil dxyig-rrorydl tiodgoniaridyblo [ . 2y petheef f i nal
step vvastgfﬂggmacg%gq._ell—l- NI\/R (DVMBO-d6): 5 1.65 - 2.0 (m 4H) 2.15 (m
2H), 2.35 (nm’ B‘Eé 325-335(m 6H) , I:lp (t,
2H), 5.1Bh¢ rﬁlti1’-1)C°mP° i%° ?}H)the?l?‘{ @ccoxging '2‘5“‘7*‘”25‘15 °7a35 ?m hz 7 55
(mM18H) ; yMid bk G200 tep H29 23Bxanpbes S8~ NMR (DMSO-d6): & 1.7 (m, 6H),

1.9 - 2.1 (m, 4H), 2.3 (m, 1H), 2.65 (m, 4H), 3.15 - 3.5 (m, 7H), 3.95

{m, 2H), 5.25 (m, 1H), 6.65 (m, 2H), 6.95 (d, 1H), 7.0 (m, 2H), 7.2

{m, 2H), 7.5 (m, 3H); MS [M-CF;CO0]*: 538.

20 Example 50
3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy)~1-[3- (naphthalen-2-yloxy)
propyl]}~l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 17 mg , 15%. 'H- NMR (DMSO-d6): & 1.7 - 2.0 (m,
25 4H), 2.1 (m, 1H), 2.35 (m, 1H), 3.15 - 3.35 (m, 7H), 3.95 (m, 1H), 4.17
(t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7.15 (m, 3H), 7.35 (m, 2H), 7.5 (m,
4H), 7.85 (m, 3H); MS {M-CF,C00]*: 534.

Example 51
30 3(R)-(2~Bydroxy—~2,2-dithien-2~ylacetoxy)~1-[3~ (naphthalen-1-~
yloxy)propyl]l -1-azoniabicyclo[2.2.2]octane; trifluorocacetate

The title compound has been described in method -b-.

Example 52
35 1-[3- (2-Chlorcophenoxy)propyl] -3 (R) -~ (2-hydroxy-~2,2-dithien-2-ylacetox



_3(R)-(2-Hydroxy-2, 2-di thi en-2-ylacetoxy)-1-[3-(3-trifluoronethyl
phenoxy) propyl ] - 1-azoni abi cycl o] 2. 2. 2] octane; trifluoroacetate 30 The title
conmpound was synt hesi sed according to nethods ¢ and b. The ield of final

- step was 19V@fl041870, 1H NVR (DMSO-d6): 6 1.65 - 2.1 (rrPC'B%E‘W”Q‘!@S (m

lH) 3.2 (m 1H), 3.3 - 3.55 (m 6H), $95 (m 1H), 4.15 (t, 2H), 5.25 (m
7.0 (m 2H), 72(m2 ,7.25-735 m 3H), 7.5 - 7.6 (m 4H); M

[MCFS RCTL ERX Exanpl e 56
15 (o Chatsarensiiegtle e dpfydtnle L A e i .
yl acet oxyThd -tizdai mpeyw ova[sz sznt‘z]e@éﬁaqh eaccmiingu dronekhasise cTard .t Fhe

conpound &) S ¥Rt Pﬁ?dlsgge%éﬂ&%r anxﬁﬁ__; 0 1@@" hﬁdsmﬁz Qﬂﬁs@—dﬂhea p. ééi el Q @f
final step vvas 1 2.35

8

(m 1H), 6y 213)% ry 3H13 55 | gH) 333953(ﬁ15 SLIH) 6H)431§5({mr é 5. 25
Elrknb B% [Z ﬂa((ﬂﬂ, 2i)),, sgzslan,( rm)2H7 0 %n3 68), 70B) (m/.3HH,(m.3RHx, iHBS (m
1-[3-(4- %%g‘%en%’%?y)f’ 5yIm]' %ﬁ)nW(SZUE e ); 252‘ di t hi en- 2-yl acet oxy) -
1-azoni abicyclo [2.2.2]octane; brom de The title conpound was synt hesi sed
accor di nggig.Jigt b9ds ¢ and a. The vyield of final step was 180 nmg , 53%
'"H NWR (DMSO-d6): S 1.65 - 2.2 15 (m 6H), 2.3 , 3.2 (m 1H), 33
- 3.55 (i F'n',‘%H}‘,“%’:@S’?hﬁ‘e‘lﬂ}wHF‘ELBYHT3Q‘th ’(‘h’fY'l 2- "FU”(?H %T—I) 21
g_CSiBClZH)Ex flélc%tGHir)-aH)izonJYabicfrBloa'ﬁ)z .NEthfle; %ﬂ)lcrm[M'Br] : 509; np

anpl e
3(R) - (2 383% SPTROPRE SRS SYRHESE 85T )2 LT SN ReTHORAShERY - The

propyl ] - | yaeighbé finaycsa{p2was 2ls0chane 598 ¢ P4 HURomMsOatie) Tie 1t 63 I-e2ctipound
was synth acc n d a a) i i pal ep was
el "ol efif, agcos % hA060 983 NAdSh  a9%eh. 5 %‘3 u%a %w?%flg% ff 2|§_$

(m ITH, 33L&, 32@r(ﬁ12-‘6+¢|9ﬂ >7 (% (mg4H) , 23 136 955: (‘ﬁv 11§55 4mo 3(Ht)' tﬁﬁH),
5.255m }idgry+6.592; (#8 13bsc.7.0 (m 2H), 7.2 (m 3H), 7.55 (m 3H ; M
[ M CF3000] * : 514. Exanple 59

Example 54

1-[{3-(2,4-Difluorophenoxy)propyl] -3 (R) - (2-hydroxy~2,2~-dithien~2-~
20 ylacetoxy) -l-azoniabicycle[2.2.2]octane; trifluorocacetate

The title compound was synthesised according to methods c and b. The

yield of final step was 14 mg , 13%. *H- NMR (DMSO-d6): & 1.65 - 2,0

(m, 4H), 2.15 (m, 2H), 2.35 (m,, 1H), 3.2 (m, 1H), 3.25 - 3.35 (m, 6H),

3.95 (m, 1H), 4.1 (t, 2H), 5.15 (m, 1H), 7.05 (m, 3H), 7.2 (d, 2H),
25 7.25 - 7.35 {m, 2H), 7.55 (m, 3H); MS [M-CF;CO0]*: 520.

Example 55
3(R) ~(2-Hydroxy-2,2-dithien-2-ylacetoxy) -1-[3~ (3-trifluoromethyl
phenoxy)propyl]-1-azoniabicyclo[2.2.2]octane; trifluorocacetate

30 The title compound was synthesised according to methods ¢ and b. The
yield of final step was 19 mg , 17%. *H- NMR (DMSO-dé): 3 1.65 - 2.1
(m, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.3 - 3.55 (m, 6H), 3.95 (m,
1H), 4.15 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7.2 (m, 2H), 7.25 =~
7.35 (m, 3H), 7.5 - 7.6 (m, 4H); MS [M-CF;CO0}*: 552.

35



3(R) - (2-Hydroxy-2, 2-di thien-2-yl acetoxy)-1-[ 3-(4- met hoxyphenoxy) 30
propyl]-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound
was synt hesi sed according to methods ¢ and b. The vyield of final step vvas
14 my , 13YORMUR\R (DVMSO-d6): 5 1.65 - 2.15 (m 6H), FCTEPPY64P)

(m 1H), 33- 3.55 (m 6H), 3.7 (s, 49, 3.9 -4.0 (m 3H, 525 (m lH)
6.9 (s, 7.0 (m 2H), 7.15 (m 2H), 35 7.5 (m 3H); M5 [ M CF3COQ *:
514. V\O 4;? 4854CT/ EPOO/ 06469 44 Exanple 60

1[3(Benzo %dIOXO| 5y|ox)prop 1-3(R) - (2-hydroxy-2, 2-dithien-2

-yl acet ox¥ :l'é D?NQB?BS?EPB{‘Z PropPy ﬂaﬁé )t‘r‘ f'F‘UéFS&é’EFa?G#F‘F@*FH‘Ize

?Pﬁpf’un? Me&mgh&sam%aa@ém &E/R 3¢ leat-.hgﬂs tQ:éﬁIitd:éJaacJ*&e 5 y| el d H;)f -
inal ste S ) : , 2.
(i e84 Hpoursl yas Sipebbytonprcoatige’eq trtpps Gapa' Bl b
lH) 55. 95yi(edd Bf-i)flrﬁl4s(e1; whbl) 18 Gng65 1. 1) NMB. smas(odpm 1) 1.850- @m 2H),

(:2 Cap]barzrg.ill p%enox;/% prop H}YB 33“/?0@?’0%%& 325, Sgo(ﬁgﬂpl e36§5 Y, [0,

yl acet oxyd~1B- 4z ordHbi c?c 50[(@'2112)]'oct abe(mt rzﬁ b uokod8etmt e'ZHThe [REL:Y

conpound MBS sSynishesl sad ,aeced dighg 419 ;MBE hﬁﬂ.‘épgo@ﬁ]d BooThe vyield of final
step was 18 ng , 16%'H NI\/R(DIVISOdG) X O (m 15 4H), 2.2 (m

2H), 2.3 (m 1H), 3.15 (m 1H), 3.25 - 3.55 (m 6H), 3.95 (m 1H), 4.15 (t,
2H) ,105. 25E:(aﬂip1&l—$7 7.0 - 7.2 (m 6H), 7.4 - 7.6 (m 6H, 7.7 (d, 1H: M
[ M CF300 _ 2.2 - _
1-[3-(3- rret Eylcgm op egg%oé&)] fl(f) 3‘(2R}“ u y%lrzog?ﬂf'ef %lﬁlc?a% xf)

| acet oxy)l-rzgniahigyrty cl2opo2locrppet yemide | f | uoroacetate The title corrpound

was synt hagi seeh AceRpidwho J%Q:Hé)gﬁseg é‘é&rlalna_h& m\é'tﬁé&’s Qf aﬂdl r@l Tﬁé ep was
19 ng , 17% _ H NWVR ( DVBO- d6): 2.85

1.

(s, "t , Yicta_ok fnml ispm vz 188 19 4 83y ho3UE| NG HE) ¢ 4 1475 < 6.5 (m

%Hél(se zg(r(,dsﬂmFD2 gFﬂg (171;, BHR, (o, @H(M3. 32H)3 58. Im( 6H) 1H).957 (2, (lm 2H),
a

3(R) - ?]2 ) 5r oxy’ fh{g % %9 H“'z acgtEéxﬁ %H 3- ('2( |trgf)henoxy5mp’r opil‘l

2H), 7 8 {d, 2H), Ms [M-B 509; mp 158°

Example 5B
20 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[3- (3-methoxyphenoxy)
propyll-l-azonia bicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods c and b. The
yvield of final step was 19 mg , 18%. H- NMR (DMSO-d6): & 1.65 -~ 2.15
(m, 6H), 2.15 (m, 1H), 3.2 (m, 1H), 3.3 - 3.5 (m, 6H), 3.75 (s, 3H),
25 3.95 (m, 1H), 4.0 (t, 2H), 5.25 (m, 1H), 6.55 (m, 3H), 7.0 {(m, 2H), 7.2
(m, 3H), 7.55 (m, 3H); MS [M-CF,COO0}*': 514.

Example 59

3(R) - (2-Hydroxy-2,2-dithien-2~ylacetoxy)~1-[3-(4-methoxyphenoxy)
30 propyll-l-azoniabicyclo[2.2.2]octane; trifluorocacetate

The title compound was synthesised according to methods ¢ and b. The

yield of final step was 14 mg , 13%. *H- NMR (DMSO~d6): & 1.65 - 2.15

(m, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.3 - 3.55 (m, 6H), 3.7 (s, 3H),

3.9 -4.0 (m, 3H), 5.25 (m, 1H), 6.9 (s, 4H}, 7.0 (m, 2H}, 7.15 (m, 2H),
35 7.5 (m, 3H); MS [M~-CF,CO0]": 514.



30 1-1-azoni abicyclo[2.2.2]octane; trifluoroacetate The title conpound was
synt hesi sed according to nethods ¢ and b. The vyield of final step was 22
ng , 20% 'H NWR (DMSO-d6): S 1.65 - 2.0 (m 4H, 2.2 (m 2H), 2.3 (m
1H), 3.2 (mwabgaa®. 3 - 3.5 (m 6H), 3.95 (m 1H), 4.2 (tPCREP/BIEA5 (m
1H, 7.0 (m 2H), 7.15 (m 4H), 35 7.5,{m 3H), 8.15 (d, 2H); M

[ M CF3000] *: 529. WD 01/04118 PCT/ EPOQ 06469 45 Exanple 64

3(R) - (2- Hydrox;i- 2, 2-dithien-2-ylacetoxy)-1-[3-(3-nitrophenoxy)

propyl | - 1- 558 &bf?:ycl 0 [2.2.2]octane; trifluoroacetate The title conpound
was synt hes+ EdBaseo i3] gibxo1¥st-Piiar) prapyl 1b-3 (Rjre(2-hysitetyd202-dithdlenss ep

was 18 6% ' H NVR O dp).: 65 - 2.2. 6 .3 (m 1H),
315 . 3 55 rﬁe%?ﬁw, ’3.‘5%‘%5"’1%‘?[24?23’(‘%",5‘“5m?‘fgg‘};“(am&‘i , 7.0 (m 2H),
7.2 (m 2Hrhe tifbe (clhpolipf) wag, SPthesisSH)accprdéing tolmpthods7§ grd biHfhe 7. 85
(d, 151); MRIMEFBAA] step4ds 1P nEXaMPle GR nMr (DMSO-d6) : & 1.65 - 2.15
1-[ 3-(4- Acetyl am nophenoxy) propyl ]-3%-(2- hydr oxy- 2, 2-di t hi en- 2-
yl acet oxy) {8« #dni 2t d?cl%%)z. %-.é] det alfd; Pr?%‘uér%a@bt 8 Phé 1i4-I% (m
conpound \ﬁm) ,synt?eg/d,sem) AGCO5 désngzag, )raaugmf,s 1§nancélsbs(§rhaneyi eé.clﬁ)sof(%f ion?l
step was : ' ; - m , 2. s,
3H)|,O 2.3 (?qﬁ”n'!iﬂo'? .?22{*5? JIW"{“%Q 21%5("‘(n'?}§)6"l—|)m,s E‘T}‘QFF-B&‘%W (?ﬁ%'sH),
5.25.(m 1H), 6.85 (d, 2H), 7.0 (m 2H), 7.2 (m 2H), 7.5 (m 5H), 9.8 (s,
1H) ; 0}k, *: 541. Exanple 66 20
3|(_|)R) ﬂ(ﬁg I[-Iyl\%%%ggzhz di t hi en- Z-SIpacet oxy) - 1-&3-&3- met hoxycar bor_l}tll hen
oxy) pr opyl }:ESa%ﬁ%ﬂhWaﬂatxzv%@mﬁér% ) 1 (2chastroawale 2THe &‘gﬂl'e?‘
oD MBS Tl A (IR0 B e 2 3 m
step was . ' X . - 2. m , ) m
7 55 (Rndhipe ot oiE (084 22cqeahg BoReuledls i B ey ()
" 2H), 5.25 gigldlef,fikal fmp 44 18 hal5 (68.'BHNMR (DMBB-{&id, 51H)65 7. 245 m,7. 6

m X 30004%y 542. I _
g( R) GII(% WN%%'%: 5 Gogi, 218 ui B §x§ P K38 nydi oy B oy 3 %
phenoxy] pr Oy () 1. aldnilBbiZ8) ol D25, 2|16t ahed - 714 | @ot Soelate 7.6 (m,

' 6H), 7.7 (d, 1H); MS [M-CF,CO0]*: 527.

Example 62
20 1-[3-(3-Dimethylaminophenoxy)propyl] -3 (R) - (2-hydroxy-2,2-dithien-2-y
lacetoxy) ~1-azoniabicyclo[2.2.2]cctane; trifluorocacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 19 mg , 17%. 'H- NMR (DMSO-dé6): & 1.65 - 2.15
(m, 6H), 2.3 (m, 1H), 2.85 (s, 6H), 3.1 - 3.5 (m, 7H), 3.85 ~ 4.0 (m,
25 3H), 5.25 (m, 1H), 6.2 (m, 1H), 6.25 (&, 1H), 6.35 (d, 1lH), 7.0 (m,
2H), 7.1 (t, 1H), 7.2 (m, 2H), 7.5 (m, 3H); MS [M-CF,CO0}*: 527.

Example 63

3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1~ [3~ (4-nitrophenoxy) propyl
30 ]-l-azoniabicyclo[2.2.2]octane; trifluorcacetate

The title compound was synthesised according to methods c and b. The

yield of final step was 22 mg , 20%. !H- NMR (DMSO-d6): & 1.65 - 2.0

(m, 48), 2.2 (m, 2H), 2.3 (m, 1H), 3.2 (m, 1H), 3.3 - 3.5 {(m, 6H),

3.95 (m, 1H), 4.2 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7.15 (m, 4H),
35 7.5 (m, 3H), 8.15 (d, 2H); MS [M-CF,C00]*: 529.



The title compound was synt hesised according to nethods ¢ and b. The vyield
of final step vvas 14 ng , 13% 'H NWR (DMSO-d6): 5 1.6 - 2.15 (m 8H),
23(m 15@2’ (t, 2H), 3.2 (m 1H, 3.25 - 3.55 (m 9H), 3.85 - 4.0
(m 3H), 931/‘(%18 , 5.25 (m 1H), 7.85 (d, 2H), 7.0 FBCTERVOES 7 1 (d,
2H), 7.15 (m 2H), 7 5 (m 2H; M (MsCF3000]*: 542. WO 01104118

PCT/ EPOQ 06469 46 Exanple 68

3(R) - (2- *y%%y , 2-di t hi en-2-yl acet oxy) - 1-[ 3- ( 2- hydr oxynet hyl phenoxy)
propyl]-1T-azoni a |c clo[2.2.2]octane; trifluoroacetate 5 The title conpound
was synt hER) 'SQTHQIG‘GGFHF%QZT%“FM%YGWE&%Y’ Thel3y{¥ini rophensixydt ep was

%65m(; , Profy1lft-Divk 8602, 252]ockane 7. tifMordabhtate 35 (M 1H), 3.1 -
m

7 m 3 4,5 (m 2H), 5.0 , , 5.15 (m 1H),
6.9 - %‘?(Cﬂrfl%u%"mp?“’? f? %F!%t?’e“ﬁ%‘ 68?"1%? ‘?‘?S“e%h?d%g:% 2PREP | MREF300]
5145 10 ﬁeﬂﬂpbe B9aB {tep wad 2-8Hygr,00p%$2, 2HeiNMRI eme—yllsaca axgd - b-.2[ 3- _
(3-hydro y) pr I onj. a ycl o[ t ang;
trifl uorgg{ggb %ﬁe% 1 ng)nég]unk% Q}g ﬁit}ﬁesée% acco i'ngg’tzo (ﬁét hods ¢
and b. T4b . 15255”(91 dBdf 7r|0nam, sHep Vs (16 2\*@ h8% (ddt INVR (ERMBOmdG) : 5

1 7 - 2. ?ﬂg(,”b 6 6¢d), 11%) 39, §§n<slH).H) 37155 (d3 5ﬂimms7|rf)hcp3c (mszld'b 4.05 (t,
(d, 2H 6.8 (d, 1H), 6.9 I-]|) 2 (m 2H),

725(t 1H), 75(m 3H) I\/IS[MCFSOOO] 514. 20 Exarrple 703(R) -

(241blydr mwample-68 t hi en- 2-yl acet oxy) - 1- (3 (4- hydr oxyrret hyl phenoxy)

ropyl i bICC|O 2 tane rd fhu tal eiltle onpound

\R/aspgy]nt e@zggd ac apl%eangﬁﬁoagylélt adn% ?Eﬁiﬁgﬁ tfl nai gs':rgp was

17 ng , YiGHetox¥) ch(r@mmym:? -Rlegtane; Erlf}@O(fmceeﬁ):e 2.3 (m 1H), 3.15

- 3.55 (4he %tﬂle %ogpoudﬁ Q§s(%¥nt§é§mséﬁ deddtaidd)uo ﬁe@h&&s cckud.h5 aﬁe(t 1H),

6.9 (d, 2H), , . £-25 (d, 2H) n%

[M_CF3O@]eld gfﬂ_zflng(asﬁ:ﬁp a;s11§0m%(,R)1|7_% H- NMR' (DMSO- db) 5 1.6 2 is

- HAr oxymy, Bag) t ki.ents)- phaced.axy; 1rH) 3- § 2 fpdr oy pBeRox ). 55 (m, 6H),

propyl ] -d-gazopi @hicvglol 2, 2 2l gct gfje’ ¢t gd TlU0LQACSLAtE, oy, 5.2 (m,

28), 7.5 (m, 5H), 9.8 (s, 1H); MS [M-CF,CO0]*': 541.

Example 66
20 3(R) - (2-Hydroxy-2,2-dithien-2~-ylacetoxy)~1-[3- (3-methoxycarbonylphen
oxy)propyl]-i-azoniabicyclo{2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 18 mg , 16%. 'H- NMR (DMSO-d6): & 1.65 - 2.2
(m, 6H), 2.3 {m, 1H), 3.2 (m, 1H), 3.3 - 3.5 {(m, 6H), 3.85 (s, 3H),
25 3.95 (m, 1H), 4.1 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7.15 (m, 2H),
7.25 (dd, 1H), 7.45 - 7.6 (m, 6H); MS [M-CF;CO0]*: 542.

Example 67

3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-[4- (3-hydroxypropyl)
30 phenoxylpropyl}~l-azoniabicyclo[2.2.2]Joctane; triflucroacetate

The title compound was synthesised according to methods c and b. The

yield of final step was 14 mg , 13%. H- NMR (DMSO-d6): & 1.6 - 2.15

(m, 8H), 2.3 {m, 1H), 2.55 (t, 2H), 3.2 (m, 1H), 3.25 - 3.55 (m,

9H), 3.85 - 4.0 (m, 3H), 4.45 (t, OH), 5.25 (m, 1H), 7.85 (d, 2H), 7.0
35 (m, 2H), 7.1 (d, 2H), 7.15 (m, 2H), 7.5 (m, 2H); MS [M-CF;C00]*: 542.



.The title conpound was synt hesised according to nethods ¢ and b. The yield
of final step was 24 ng , 19% 1H NWR (DVBO-d6): 5 1.65 - 2.15 (m 6H),
2.35(m1 3.2 (m 1H), 3.25 - 3.55 (m 6H), 3.95 (m 35 1

2H), 5.25 04418 5 7 -6.85 (m 3H) 6.95 (d, 1H), WO 01FEHER f0ciés
PCT/EPOO’06469 47 7.0 (m 2H), 7.2 (m462H), 7.5 (m 3H), 8.85 (s, OH); M
(M CF3000]*: 500. Exanple 72 5

3(R) - (2-Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- [ 3- (4- hydr oxyphenoxy)
propyl]-1-azoni ab| cyclo[2.2.2]octane; trifluoroacetate The title conpound
was synt hESpBRYe $8cording to nethods ¢ and b. The vyield of final step was

ia) ngs, , éaq(m awnyméﬁ)mgamﬁzlyﬁ&etaxﬂ -4rr3- @hbxyaa»&méf%migﬁ,&)g (7 21
(3,200, FrgPyil ohpentinsdyaie g A dpeade; Ledfpitioagthied’ ) |
[ M CF%CQ)]The 00e Empping W&s synthesised according to methods c¢ and b The

3(R) - (2- "MEP&BGfo%a‘i'E Qag 2% ﬁ&et 9%Y) % e PoBEARRX ¥F§q§”?x—yb 2 1@

propyl]-1-azoni abi c Joctane; trifluoroacetate The fitle conpound
was synt hé§?se§ déc 'dﬂ lg to3rrbt‘héd§ @ P b. 3The 4yP%I @ oBHX/i n4}S s(!nep was

(16 n?H) 1%%) , ' K. oNWR (dBYSO-siG)s (3, 11rﬁ5 -629 l|5_|)7 .65 (ggH%H)Zl %@”‘émé@ﬂ% 5 ¢
m ) . m , .9 -06. m
3H) , 70-3’;& ﬁ?’sH) 7.8 “E'%ﬁ‘? é‘ﬂ%*m‘:?"g ﬁ’r 9.45 (s, OH): M5
[MCF(BCOOY 500 Exanple 74

3(R) - (2- "%QE.:Q% %92-di thien-2-ylacetoxy)-1-(3-pyrrol-I-ylpropyl)-1-a
zoni abi cycl o 2. 3 octane; trifluoroacetate 25 The title conpound was
synt hesi s @dRht@oH 2 2rdi thies-2- wrrgeboxyind- [3 @Hhydroxmathiylphenpxyhs 21

I’2rg:|-',:3 22% ﬁbbyﬂW—é%Qbﬂ@}clo&ZJ-ZG{]oLt&aé mtrlgﬂoroécgtgteo (m 2H) 2 0 -
(5m2 (%S}L Eﬁle %orf%ouefl waj_bsynt%es?(sfe(it accz_ﬁhngi t@ (:\Ftht;}% C 7nci_3:> (ahe 2H)
7 551f(m Jlifpld ME fial38tpF3090]6" g 4575% Exmnie {i1SB-4&): 5 1.7 - 2.2 (m,
(2- Hydr oxyyg, 2- éjl3tjhl(r§n 1g”yl aLqloxyj ](m’ (ﬂ_l)oxo -t(fﬁli’e?ﬁg’- 43('09“@/,' )ZH)'
4.45 (d, 2H), 5, 25 (m, 2H), 6.8 (d, 1H), 6.9 (m, 2H), 7.2 (m, 2H),
7.25 (t, 1H), 7.5 (m, 3H); MS [M-CF,C00]*: 514.

5 (m

20 Example 70
3(R) - (2-Hydroxy-2, 2-dithien-2~ylacetoxy) ~1~ [ 3~ (4-hydroxymethylphenoxy)
propyl]-l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b. The
vield of final step was 17 mg , 16%. ‘H~ NMR (DMSO-d6): & 1.65 - 2.2
25 (m, 6H), 2.3 (m, 1H), 3.15 - 3.55 (m, 7H), 3.9 - 4.05 (m, 3H), 4.4
(d, 2H), 5.1 (t, OH), 5.25 (t, 1H), 6.9 (d, 2H), 7.0 (m, 2H), 7.2
(m, 2H), 7.25 (d, 2H), 7.5 (m, 3H); MS [M~-CF,COO]*': 514.

Example 71
30 3(R) - (2~-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[3~ (2-hydroxyphenoxy)
propyl]-l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 24 mg , 19%. H- NMR (DMSO-d6): & 1.65 - 2.15
(m, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95 (m,
35 1H), 4.0 (t, 2H), 5.25 (m, 1H), 6.7 -6.85 (m, 3H), 6.95 (d, 1H),



-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate 35 The title conmpound was
synt hesi sed according to nethods ¢ and b. The WD 01/04118 PCT/ EPO0O/ 06469
48 yield of final step was 18 ngy , 17% 1H NWR (DVMSO-d6): 5 1.7-1.85 (m
2H), 1.9-2WPQMMNISH) 2 3 (m 1H), 3.1 (t, 2H), 3.15-3.55CTMEPOINGIEI 3 95
(m 1H, 5.25 (m 1H), 7.0 (t, 2H), 7.4 (d, 2H), 7.25 (t, 1H), 7.55 (m

3H), 7.95 (d, 1H), 8.05 (d, 1H); M5 (M CF3000]': 502. 5 Exanple 76

3(R) - (2- By dr @y gy 2- 4i bhi,en f:y' acet@xyiml- [ & 45 (P’ ud Hhr-cryco0)
i m dazol - 2-yl'sulTanyl ) propyl]-1-azoni abi cycl o] 2. 2. 2] oct ane;
trifluorotetate 10 The title conpound was synthesised according to net hods

c and b. The vyield of final step was 26 ngy , 25% 1H NWR (DMSO-d6): 6 1.7
(m 2H, _1.85 - 2.05(m 4H, 2.3 (m 1H, 3.25 - 3.5 (m 7H), 3.6 (s,
3H), 3.FERPMAYR 4.2 (t, 2H), 5.2 (m 1H), 7.0 (m 3H), 7.15 (m 2H),
7.3 §m 13R) -125Rfdroi3+h2 , 2vBi kM &-30GAh'ce tbRY) - 15[ Fx(#Fplydrdxyphenoxy)

3(R) - (2- (-2 2= di L hi en; 2=y t -l (2:thien-2-ylethyl)-1-azo

ni abi cyc:_‘%%g%(yg] Sg?gﬂharé’!lcgg%ﬁzdg?ﬁog%ﬁ% Jetré%%%%ﬂuoﬁgeggés’«i synt hesi sed

accor di ngfheo tigleh sampeungnyas . sypifhesizgdyaedarddngf tnalethbods anasd 480Thg , 54%
s 5%6&5,&9%1:% l,a%émngS,ZI%%.( RHBM)&] “%4%"?3) :1g$’é’7(%n51 J 2H)

. 99 O, m ' m m ' m '
7.4-7,5 (4%”4%5-,3‘ NE: [ WPBr ] 3-2 Motk Z?O@é.'z%'sEx(&'np% 78-95 (m, b))

3( R0 ( 2- Hy.ds0my,- 2HP- dist hi eN- 20y asetsoxy) -2) ( 3-1.0 en; 24yl prapykn, 2apz

oni abi cy [ 2. 2..2] octane;, _brom, The.ti .C ound was synt hesi sed

accor di n?'?o%ﬁ‘etﬁkﬂs %%ar%é' ad.m]Tﬂlgs R/i céfsgBéf‘.“ng% step was 600 ng , 77%
1H NWVR (DMSO-d6): 6 1.6 -1.8 (m 30 2H), 1.85 - 2.1 (m 4H), 2.3 (m 1H),

2.8 (t, Zfdampie b3 3.5 (M 7H), 3.9 (m 1H, 5.2 (m 1H), 6.9 - 7.05 (m

. . . ; +: . .
Al 7 153 ( r)n-- (%—- fdrquﬁZ(, g -’-d:i:!-‘ll:_li')ai’en?-2§y$m:e§ol_:|:)y’) -I\.‘l.@ [ M( 3B£ ydroi;gheggx%)38c

15 propyll-l-azoniabicyclo[2.2.2]octane; triflucroacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 16 mg , 15%. 'H- NMR (DMSO-dé): & 1.65 - 2.15
(m, 6H), 2.3 (m, 1H), 3.2 (n, 1H), 3.3 -3.55 (m, 6H}), 3.9 - 4.0 (m,
3H), 5.25 (m, 1H), 6.9 -6.0 (m, 3H), 7.0 - 7.1 (m, 3H), 7.2 (m,
20 24), 7.5 (m, 3H), 9.45 (s, OH); MS [M-CF;CO0]}*: 500.

Example 74
3(R) -~ (2-Bydroxy-2,2-dithien-2-ylacetoxy) -1~ (3-pyrrol-l-ylpropyl)-1-a
zoniabicyclo[2.2.2]octane; trifluorocacetate
25 The title compound was synthesised according to methods c and b. The
yield of final step was 21 mg , 22%. 'H- NMR (DMSO-d6): & 1.65-1.8 (m,
2H), 1.8-2.0 (m, 2H), 2.0 - 2.15 (m, 2H), 2.3 (m, 1H), 3.05-3.2 (m,
3H), 3.2-3.5 (m, 4H), 3.8-3.9%5 (m, 3H), 5.2 (m, 1H)}, 6.05 (t, 2H),
6.75 (t, 2H), 7.0 (t, 2H), 7.15 (4, 2H), 7.55 (m, 3H);MS [M~
30 CF,CO0}*: 457.

Example 75 .
3(R) - (2-Hydroxy-2,2-dithien-2~ylacetoxy) ~1- (4-oxo-4-thien-2- ylbutyl)
~l-azoniabicyclo[2.2.2]octane; trifluorocacetate

35 The title compound was synthesised according to methods ¢ and b. The



Exanple 79 35

1-[ 3- (Benzot hi azol - 2-yl oxy) propyl ] -3(R) - (2- hydroxy-2, 2-di thien-2 WO

01/ 04118 PCTI EPOO 06469 49 yl acet oxy)-1-azoni abi cycl o[ 2. 2. 2] oct ane;
~trifluoroack@8VMiBhe title conpound was synthesi sed accor ECREPIMP6H hods c
and b. The vyield of final step was 23480 , 21% 'H NWR (DMSO-d6): 8 1.65
- 21 (m 6H), 2.3 (m 1H, 3.15 (m 1H), 3.25 - 3.5 (m 6H), 3.85 (m 5

1, 4.0 G s (ko Vil B Ll g B 3 (B b
1- (3- BenzZRoxy pr-8pF13 - B¢ RIE)-2- ﬁyﬂr(@xyﬂﬂ '23diltfﬁveﬁﬂ2ﬁyl3aéét%)-)éﬁ) . T,

azoni abi cyicho[ @&, 211, ostz"smm tlrnl)fl wOboa@,etzﬁ;p 1ihe eta tbm conping, vag ,
synthe5|sed accordln t hod The of final _step was 16

met
ng , 15% "-PP NN/R:"{{U\/S@ d8) (d'61§§>65 f’(ﬂ]5 ifh) ARy ‘éﬁ(% ChHEPOI™3 89%3m 1H), 3.1
- 345(rn 7H), 3.5 (t, 2H), 3.9 (m 1H), 3.9 (s, 2H, 5.2 (m 1H), 7.0 (m
7.15 (] H)"s 7.35 (m 15 5H), 7.5 (m 3H); M5 (M CF3000]*: 498.
Exanpl e 8F g‘l"(% (2- Hydroxy-2, 2-di t hi en-2-yl acet oxy) -1- [6-
(4- phenyl BURdx\(R-Eydxpky-2, 8zdhthbexy2tyl § Qe Loty ocldide; (1bmehatd -10HThe
title co 20a8S tESe 192 a¥kél d of
Final Sten s oh0 i B0 PR B g P Iar e RE £ TSl
2.1 (m 4fFifbuoropgetatiy 2 6 (t, 2H), 3.3 - 3.75 (m 11H) 4.2 (m 1H)
5.3 (n 1lkHhe 6itde( BSmpddH, whs XIntResidEl, adeok@ing 7t metAddDH) and/H ( MnBr] *:
582. 25 Exa éefB%. ‘- NM dE): §.1.7 o
3(R) - (2- H)}’dgg VI I PHER NS 3% Bet &) - 1 (B HEHEASIE yF )11 (e 2R,
azoni abi cyilGBb[-2.2202] (mcHU&Ne; 2bBom . déHThe 326 € 3cSdmpoud) was3 -$y s hedl) sed
accordi ng ney. anyyhe ¢ 30,yi of, fai pal ep 40 30%
“H NMR (Stw%odaﬁ?:gms NS 2gThe s, 300 !(q‘lﬂ(’i 7.9, o (3%5 IS %“52?9
3.18 (m THP, (m 5H), 385 (M 361|H7 M$4 [@ ¥ COQH) 5a415 (m 1H) 5.15 (m 1H)
6.7 5, OH, 6.9 (m 5H), 7.15 (d, 1H), 7.25 (m 5H); MS [MBr)': 498; np
161C.

Example 77

3(R) - {2-Hydroxy-2,2-dithien-2-ylacetoxy) -1~ (2-thien-2-ylethyl)-1-azo

niabicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods c and a. The
20 yield of final step was 430 mg , 54%. *H- NMR (DMSO-d6): & 1,6-1.8 (m,

2d), 2,3 (m, 1H), 3,15-3,3 (m, 4H), 3.35-3.55(m, 5H), 3,95 (m, 1H),

5,25 (m, 1H), 7,0 (m, 4H), 7,15 (m, 2H), 7.4-7,5 (m, 4H):; MS [M-Br]':

460; mp 206°C.

25 Example 78
3(R) - (2-Hydroxy-2,2~-dithien-2-ylacetoxy) -1- (3-thien-2-ylpropyl) -l-az
oniabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods ¢ and a. The
yield of final step was 600 mg , 77%. 'H- NMR (DMSO-d6): & 1.6 -1.8 (m,
30 2H), 1.85 - 2.1 (m, 4H), 2.3 (m, 1B), 2.8 (t, 2H), 3.1 - 3.5 (m,
74}, 3.9 (m, 1H), 5.2 (m, 1H), 6.9 - 7.05 (m, 4H), 7.15 (m, 2H),
7.4 (d, 1H), 7.5 (m, 3H); MS [M-Br)*: 474; mp 138°C.

Example 79
35 1-[3-(Benzothiazol-2-yloxy)propyl] -3 (R) - (2-hydroxy-2,2-dithien-2-



35 Exanple 83 WD 01104118 PCT/ EPOO/ 06469 50

3(B.)-(2-Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1- (2- phenoxyet hyl ) - 1-

azoni abi cycl OMZ 2] octane; brom de The title conmpound was synt hesi sed
accordi ng WPW®H8ds ¢ and a. The yield of final step \/\d’@ﬁ’@”’?ﬁé‘% 50%
1H NWR (DMSO-d6): 5 1.85 (m 5 2H), 205 (m 2H, 2.4 (m 1H), 3.6 - 4.1
(m 7H, 4.35 (m 3H, 525 (m 1H, 6.0 (bs, OH, 6.9 (m 4H), 7.0 (t,
é;')anprelzgg%ec%kﬁn ~1-hzéni{fcyéid2.5. 31 {dtand ) eriMPudMaBltate 470; M 48C.
(2- Benzyl B tifty B ) ComPRYRG Majgy gYRSRRsE sed AACRF SN 19| BRIGOGRYT -apd b. The

azoni abi cygé{ 3f2f:3]a10§{:é’§513¢ast eafhgior czaeetlat-euﬂwewnséiﬁ)eomqwed Ve

%nf he%yose(\riHa&ﬁl d% g.to thogl 156§and]2'B0 Ts‘rﬁs Igl (%fg %h?al l%ggp was 5755

(m '5H) 3H)85 qm (2H)ZH)4 5 Qs;m.lEHEH) 7.8. @5 Zmm, 1H)1,5 mp 28y, ZHR5 (i‘n,15 (t,
7 5 ( 484. Exanple 85
3(8) (2 I-g/droxy 5@2 di ?‘?'I)I eg ace oxy; [% %E&agﬁ?}&propyl) 1- 20

azoni abi cycl o[ 2. 2. 2] oct ane; br om de The title conpound was synt hesi sed
accordi ngg;ﬂagigtémds c and a. The yield of final step was 600 ng , 54%
1H NWR ( d6/ CDC

3.4 (d, 1% 3”?‘*%’1’1%’"?2’6??“5 R) 4‘20§Y?§°*‘213)H)2'&“2*"(7(ﬁ ZIH)lH;"S"'%’ET}”('r’n‘ 1H),
6. 8510(d Q*amazzeyas[gm 231&¢tan7;- 1briffuo2bycetatd (d, 1H), 7.3 (m 4H); M
[MBr]' +

4-(2- Hydroxy i gpd"z%%l en- g e?‘g?ql/?edlafgo “H“ﬁo&%;‘)“reé‘ﬁi’/ﬁ claggok?n z'irh 30

bi cycl o[ 2yielz] ot tfanal Sbﬁbrﬁaéelq'h@ t i X5% ‘HortBBuheMIRagehy it he&d dmd 2 eor di ng

to met hods, g ﬁndz”g Tﬁe_:, (¥, 611@5 ,0f3 i nad sstigp Mas 239(_}, r(g £% i KR
(DVBO- db) ;

35 m 6 3, 65 6H), 4.05
(t, 2H), %H)g 37B dg (%‘ﬁ‘." 5%4)2 (4 ;zln)‘m'7§§"(m éib‘mﬂz%)s }’2}5 . M
[ M BS] +: 484;, nP. 68, 3H)35MS [M—CF3COO]" 498.

Example 81
3(R)-(2~-Hydroxy~2,2-dithien-2-ylacetoxy)-1-[6- (4-phenylbutoxy)
hexyl]-l-azoniabicyclo [2.2.2]octane; bromide

20 The title compound was synthesised according to methods c and a. The
yield of final step was 560 mg , 60%. 'H- NMR (CDCl,): & 1.2 -1.75 (m,
l6H), 1.8 - 2.1 (m, 4H), 2.4 (m, 1H), 2.6 (t, 2H), 3.3 - 3.75 (m,
11H), 4.2 (m, 1H), 5.3 (m, 1H), 6.0 (bs, OH), 6,95 (m, 2H), 7.15 - 7.3
(m, 9H); MS [M-Br]*: 582.

25
Example 82 :
3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1- (4-phenoxybutyl)-1-
azoniabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods c and a. The

30 yield of final step was 240 mg , 30%. H- NMR (DMSO-d6/CPCl,;): & 1.8
-1.95 (m, 6H), 2.1 (m, 2K), 2.45 (m, 1H), 3.18 (m, 1H), 3.5 - 3.8
{m, 6H), 4.0 (t, 2H), 4.15 (m, 1H), 5.15 (m, 1H), 6.7 (s, OH), 6.9
(m, S5H)}, 7.15 {(d, 1H), 7.25 (m, SH); MS [M-Br}*': 498; mp 161°C.

35 Example 83



WO 01/04118 PCT/ EPO0/ 06469 51 Exanple 87

4- (2- Hydroxy-2, 2-dithi en-2-yl -acetoxy)-1 phenethyl-l-azoniabicyclo[z

. 2. 2] oct ane; broni de The title conmpound was synt hesi sed accordl 0/%’

-nmet hods f aM@U4tthe 5 yield of final step was 260 ny, 57A%VH

(DVMSO-d6): 6 2.35 (m 6H), 3.0 (m 2Hs503.4 (m 2H), 3.75 (m 6H),7.0 (m
2H), 7.3 - 7.5 (m 6H), 7.55 (m 2H); M5 (MBr]+:454; np 195C. Exanple 88

10 1-(3- phg{agfy?éq%gggi@ %%& getnh eylzcxkﬁﬂmmw-@wno&yemm 1-

azoni abi cy tane; brom e title conpound was synt hesi sed
accor di ng meonisbhevclaf2aRcRkpctFRe’ ByeRide of final step was 390 ng , 92%

%H' T$ (gﬁ’?g}ﬂﬁhe éoniboﬁﬁdzwa?é) syﬁﬁhesﬁ'ﬁ)&g a?cclﬁ'dﬁllﬁig é’d‘&netﬂociﬂ)f( afia allg)gh$3oé0
m , ,

(m 5H), 7¥8sl%. %fgﬁlﬁ?‘el’ W752%8°7“‘§5' ?‘r(f 2H§$ “?“deg‘?‘?é%kgl\?s(s"[ﬁw‘ Bf]-
482; np 17a8), Bcanpl en 32HP( R : 1(2(ml-|ydmo,xy-3262-d4.tm|(am Byl acleBbxyn,- BH} 3
-phenoxypr pyl) 0 az bi cycl o ta 0 e T I

conmpound vvg’s%syur?l’ hesi’ sgdgg(lggbr%% %29 ﬁE nﬁo EE rTHEihe —h?flte( & 92 f| nal
step was 3002ntdd, 788, T3 NNRZ@IDNSG dE)rBrJS 1476) (ﬁP 49%; 1.75 (m 1H), 1.8
-20(m 2H), 2.0- 2.2 (m 2H, 2.3 (m 1H, 3.15(m 1H), 3.3 - 3.6 (m
6H), 3.9 (m 1H), 4.05 (t, 2H), 5.2 (m 25 1H), 6.75 (s, OH), 6.95 (m 3H),
7.15 (m Zﬁ)‘a'“PfleSf , 2H), 7.4 - 7.5 (m 4H); M5 [MBr)': 484; np 219C
Exanpi® 901- (2—Benzyloxyethyl) ~-3(R) - (2-hydroxy-2,2-dithien-2-ylacetoxy) ~1-
3(R) - (2- Hydro hi,e I X 3:d hien-2-yl propyl)-1- 30
azoni abi cycafo é‘bﬁf [%a%egly crtgﬂ1¥de %Qu g°ta1°3(:?:1f)rrpound was synt hesi sed
accordi ng Tbe eithedeompoand eas Fyathsgised afcofdhnd st mptheds Ioand- THe, 1H-

NVR ( DVSO- ‘}@lld &l £Pnah @t(eg] was“’ﬁh md - 6'137%751H(—WNM11H?13M319-§6)2 35 in@s 4Hp,p2. 25
(m 1H), 2.8 (t, 2 (m %nb/ 5 S (m 1H),
6.75 (5. Oy 456 8:3. @“(Prf”'ZI—D?’ .27~ 13(%“*. (Qr-|)7H)7 3845 580, Af 5H)4 Ee
[MBris: 424y, m2¥0O®1184118 BCTLERSY/,064G% (t, 2H), 7.3 - 7.4 (m, 4H),

7.5 (m, 3H); MS [M-CF;CO0]*: 484.

Example 85

3(8)-(2-Hydroxy-2,2-dithien~-2-ylacetoxy) -1~ (3-phenoxypropyl)-1-
20 azoniabicyclo[2.2.2] octane; breomide

The title compound was synthesised according to methods c and a. The

yield of final step was 600 mg , 54%. H- NMR (DMSO-dé/CDCl;): & 1.85

-2.3 (m, 6H), 2.5 {(m, 1H), 3.3 (m, 1H), 3.4 (d, 1H), 3.5 - 3.7 (m,

5H), 4.05 (t, 2H), 4.2 (m, 1H), 5.25 (m, 1H), 6.85 (d, 2H), 7.0
25 {m, 3H), 7.15 (m, 2H), 7.2 {d, 1H), 7.3 (m, 4H); MS [M-Br]l-: 484;

np 230°C.

Example 86

4- (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1- (3-phenoxypropyl) -1-azonia
30 bicyclo[2.2.2)octane; bromide

The title compound was synthesised according to methods f and a. The

yield of final step was 290 mg, 60%. H- NMR (DMSO-d6): 3 2.15 (m, 2H),

2.35 (m, 6H), 3.35 (m, 2H), 3.65 (m, 6H}, 4.05 (t, 2H), 6.9 - 7.05 (m,

5H), 7.1 (m, 2H), 7.3 (m, 3H), 7.55 (m, 2H); MS [M~-Br)*:484; mp 1l68°C.
35



52 192C. Exanple 91

3(R)-(2-Hydroxy-2, 2-dithien-3-yl-acetoxy)-1--phenethyl-I|-azoniabicyclo 5
[2.2.2]octane; trifluoroacetate The title conpound was synt hesi sed

accor di ng woommsilgods ¢ and b. The yield of final step vecI/Ei%oosse 48% ' H
NVR (DMSO-d6): 5 1.5-1.7 (m 1H), 1.4;1.85 (m 1H, 1.9-2.1 (m 2H), 2.3
(m 1H, 2.9-3.1 (m 2H), 3.15-3.6 (M 7H), 3.9-4.0 (m 1H), 5.2 (m 1H),

6.8 (s, 7.1 (m 10 2H), 7.25-7,35 (m 5H), 7.4 (m 2H), 7.5 (m 2H);
VS [MCF%‘E?‘*: %54, Exanple 92

g( R) - I( 2E Hy(ﬁ-mraxﬂ—ajht-aiﬁi-eﬂ-g-l-ﬁ&@eéw@)—iaﬁﬂe@tlaﬁy-l-p{ampyié;ikyalﬂm a
icyclo[2 ane. trifluoroacetate 15 The title conpound was
synt hesi éze%]%g%é%ﬁ %ﬁ"%'b&enet hods ¢ and b. The vyield of final step was 75

ng, 55% The4tikMR ¢DEBM s Byrthespsed (apcordidg tp. ®ehods LHnd 2. 5T 6 (m

2H) 5 3. 0pi Aok @ingﬂ)steé-wﬁa'SSZQOQng' 57&HD) 3-S5k ((Blsd-Hde : O 5235 S, Cblty, 7- 1 (d,
2H),” 7.2:7 5H), 7.4 : [ M CE3000]" : '468. 20

35 (m ( , 1.5 2H) ; M5
Exanpl e 99 dm¢ (i), 3oA I-‘I?‘dr%*;?yg:"ﬁ die I‘ﬁﬁér'lgz":EL yPac@laxyy3 17§ 4mph@hyl but yI )
- 1-azoni abss iycim[;2v8. AM-eelares; tng iibser.oacetate The title conpound was
synt hesi sed according to nethods ¢ and b. The 25 yield of final step was
68 ngy, 48% 'H NWR (DVMSO-d6): 6 1.5-1.8 (m 6H), 1.8-2.0 (m 2H), 2.25
(m 1H),Ear®léngd 2H), 3.05 (m 1H), 3.15-3.45 (m 6H), 3.85 (m 1H),

5.4p(m 4} 3-fndlek %&1 Lalishd (2, Ha i th Led 13- i 3nfTb 7.4 (m

2H), 7.5 ?}m, gﬁ);°|vgp|§ cﬁscéq":‘ 482. 30 Exanpl%t%ﬁozl oy Toxyilha

3(R) - (2- iaRicYrlnlg; 2 1Alertans;| heemisdey) - 1- (2-t hi en- 2-yl et hyl ) - 1- azo

ni abihcyc'm( EiQIQ]dgﬁ@aﬁtﬂi waki i}nmeem aub:eoird#elgt tblr&tﬁfaap%radaw,ls The

synt hesi sgd accor.ding to net c an ot 3 jel.d o i pal ep was

65 g, 4%’02%' B ‘f\Wﬂl(BT\fé’owa‘é) 99“;’“? 5—%%65 ‘tm%%?@}?f’oﬂg’w BPET?%F%%})06469
(m, 6H), 2.10 (s, 3H), 2.30 (bs, 1H), 3.10 (m, 1H), 3.30-3.60 (m, 6H),

15 3.95~4.10 (m, 3H), 5.20 (m, 1H), 6.90-7.05 (m, 5H), 7.05-7.10 (m, 2H),

7.25~7.35 (m, 2H), 7.50 (m, 2H); MS [M-Br]*: 482; mp 170°C.

Example 89
3{(R)-{2-Hydroxy-2,2-dithien-3-ylacetoxy) -1~ (3~phenoxypropyl) -1~
20 azoniabicyclo[2.2.2)octane; bromide
The title compound was synthesised according to methods c and a. The
yield of final step was 300 mg, 76%. H- NMR (DMSO~dé): & 1.6 (m, 1H),
1.7 (m, 1H), 1.8 - 2.0 (m, 2H), 2.0 - 2.2 (m, 2H), 2.3 (m, 1H),
3.15 (m, 1H), 3.3 - 3.6 {(m, 6H), 3.9 (m, 1H), 4.05 (t, 2H), 5.2 (m,
25 1), 6.75 (s, OH), 6.95 (m, 3H), 7.15 (m, 2H), 7.3 (t, 2H), 7.4
~ 7.5 (m, 4H); MS [M-Br]*: 484; mp 219°C.

Example 90

3(R) - (2-Hydroxy-2,2~-dithienyl-3-ylacetoxy) -1~ (3-thien-2-ylpropyl)~1-
30 azoniabicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods c and a. The

vield of final step was 300 mg, 77%. !H~ NMR (DMSO-d6): & 1.5~1.6 (m,

1H), 1.6-1.75 (m, 1H), 1.8-2.1 (m, 4H)}, 2.25 (m, 1H), 2.8 (t, 2H),

3.05-3.5 {(m, 7H), 3.8-3.95 (m, 1H), 5,15 (m, 1H), 6.75 (s, OH),
35 6.9-7.0 (m, 2H), 7.1 (m, 2H), 7.35-7.55 (m, 5H)}; MS [M-Brj*: 474 ; mp



53 1H), 1.65-1.78 (m IH, 1.85-2.05 (m 2H), 2.3 (m 1H), 3.1-3.6 (m

9H) , 395(mIH) 5,2 (m 1H), 6.75 (s, O—|),70(m211)715(m 2H) ,
7.45 (m 3H), 5 (m 2H; M5 [MCF3000]': 460. 5 Example 9

3(R) - (2- HydWW?l& di t hi en-3-yl acet oxy) - 1- ( 4- phenoxybutylpﬂrﬁl’aﬁ’mf’a

bi cycl o[ 2. 2. 2] octane; trifluoroacetate Jhe title conpound was synt hesi sed
according to nethods ¢ and b. The vyield of final step was 63 ny, 43% 1H
Nl\/R(DlVISOg?5 51.5-220(m 10 8H, 2.3 (m 1H), 3.1 (m 1H, 3.2-3.5
(m 6H) (m IH, 4.0 (m 2H, 5.2(m 1H), 6.75 (s, OH), 6.95 (m 3H),
7.1 (d, 2H), 7.2 (m 2H, 7,3 (t, 2H), 7.45 (m 2H), 7.5 (m 2H) ; M

[ M CF3000] grxanh38- 91 Exanpl e 96 15

3 2- Hyd - th 3-yl t 1-

b1 Cyel of 2 BOS| HeT Ko TH A gL e S o SPRE S BHE PSP LI i sed
accor di ng t®.22]betkne; 8fifluordddetageec| d of f| nal step was 72 ngy, 52%
NVR ( DVBO- 1.55- 1 2 3
(m g.H) 9% é: glf conyﬁu%ﬁg)vga@ syh e’s:.iﬁ% acéf:o(ségl}%]t'a') ﬁ?&ho 4% 91§d %’H) %ﬁ% 2(
1H), 6.75 y&eld ©f) firal05tep 0615( ﬁ]’i 8H) 48%. 1'HCANMR HPMSQ-QE)7. § Qrﬁ 16H) {mNB

(MCF3000]1H 479.1 psanp "in 29-2.1 (m, 2H), 2.3 oy A8, 2.9°3.1 (m, 20),
1-[3-(4-Fl uorophenox %Egopg % R (2- hydroxy 2, 2-di t hi en- 30¥ll acet ox
1 oct

y) - 1- azoni abtxcPof®. t(IF‘I Aflor Calet®t é'**”l"ne6 B ($e %Ebnpodn$umas
synt hesi sedH)a,ccmrzh-rrgssommmods-c (apceHy., The myizal)d wd [M-opdcopjepasms 79
my, 54% 'H NVR (DMBO-d6): 6 1.55-1.65 (m 1H), 1.7-1.8 (m 1H), 1.85-2.0
(m 211),2.05-2.2 (m 2H), 2.3 (m 30 1H), 3.1-3.2 (m 1H), 3.25-3.55 (m
6H), 3.85-Bx@@lenP21H), 4.0 (t, 2H), 5.2(m 1H), 6.75 (s, OH), 6.95 (m
2H), 7. 15 3}/ Hyc; 14:5-(5”2 d.gi_kl'):.’enZS-Eyl(-ghegﬂy) _&/5 %h Qgg:mpyl E}S@-mﬂ €

98 35 3( R - - drioxy hi en- 3--yl acet oxy) - enyl aI yI) 1-azoni ab
WD 01/ 0411]81‘F¥EFPEF’0%H”GB&B§"E6&’-‘%’?99&?["8?‘29‘?"2] octane; trifluoroacetate

15 The title compound was synthesised according to methods c¢ and b. The
yield of final step was 75 mg, 55%. 'H- NMR (DMSO-dé6): & 1.5-2.0 (m,
6H), 2.25 (m, 1H), 2.5-2.6 (m, 2H), 3.05-3.6 (m, 8H), 3.8-3.8 (m,
1H), 5.15(m, 1H), 6.75 (s, OH), 7.1 (d, 2H), 7.2-7,35 (m, SH), 7.4
(m, 2H), 7.5 (m, 2H); MS [M-CF3COO}*: 468.

20
Example 93
3(R) - (2-Hydroxy~2,2-dithien-3-ylacetoxy) -1~ (4-phenylbutyl)-l-azocniab
icyclo[2.2.2)]octane; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The

25 yield of final step was 68 mg, 48%. H- NMR (DMSO-d6): & 1.5-1.8 (m,
6H), 1.8-2.0 (m, 2H), 2.25 (m, 1H), 2.6 (m, 2H), 3.05 (m, 1H),
3.15-3.45 (m, 6H), 3.85 (m, 1H), 5.15(m, 1H), 6.75 (s, OH), 7.1 (d,
2H), 7.2 (m, 28), 7,3 (m, 3H), 7.4 (m, 2H), 7.5 {(m, 2H); MS [M-
CF3C00]*: 482. '

30
Example 954
3(R) - {(2-Hydroxy-2,2-dithien~3~-ylacetoxy) -1~ (2-thien-2-ylethyl) ~1-azo
niabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods c and b. The

35  yield of final step was 65 mg, 49%. 'H- NMR (DMSO-d6): & 1.5-1.65 (m,



The title conmpound was synt hesi sed according to nethods ¢ and b. The vyield
of final step was 24 ngy, 17% =H NWVR (DMBO-d6): S 1.8 - 2.05 (m 4H, 2.3
(m 1H), 3.15 (m 1H), 3.3 - 3.5 (m 4H), 3.9 (m 1H), 5 4.05 (m2H), 5.25
(m 1H), owG%uvgms |H), 6.75 (s, OH), 6.85 (t, 1H), 7.1 dcuEsbolpssy. 3-7.5
(m 5H), 7.55 (m 4H); M [M CF3000] - x,502. Exanple 99

1- (3-phenylallyl)-3(R)-(9-Hydroxy-9[ HF-fI uor ene- 9- car bonyl oxy)-1- 10

azoni abi cycl o] 2. 2. 2] octane; brom de The title conmpound was _synt hesi sed
accor di nd™ o RodE dmantila. Ftf-2yP21 @ of i Aaf Qrepflvas 34003 Ry ™ 93% ' H-
NVR ( DVBOH(IS) :3.55 1¢x3518) 505( 2 (m, 1HH),, &.8D-(k, 76H)(,nV.0 H, FH)75-1.05 (gm 2H),
2.10 (m v 285 ( 1H) . 10,.(.d, _ =3; (m 3H), 3.85 (m, 1H),
4.0 (dd, 2%‘53,7:%‘.502“"( ks L) ?megié'(%%rp'ﬁﬁ??&&]so?‘%?go (d, 1H). 6.85 (s,
OH), 7.20-7.50 (m 7H), 7.60 (m 4H), 7.80 (m 2H); M5 (MBr]": 452; np
146G Exaiphs 198 |

3(R) -(9- Hydrox%- QL‘EI—E -fl uorene-9-car bonyl oxy) - 1-( 3- phenoxy-%&pyl )-.20

1- azoni ai(®Yy{%5Hydsony2 e rditbieprHHigee hore )it (4 PhsRpERFYhLS! @FaRMR i sed
accor di Nikpc18IRh(F etand; drifidbroybetateof final step was 690 ng , 83%
1H NWR Q.d6); 5 1.47 (m . 1,68 1H)., 1.87 2 2,1 (m
), 2. 687 rkt i) compotd (e sypgidessia Secoibynd Yoghihodyk & p- (e by
5.04 (m viehqd oF 8bngls step)waLB36m@7 4G 'BH) MK, DBSQ1d6)4Hp, 1 B-AB50( km, 2H),
7.6k (M , ol 285 ( 2H)4 [¥hBry s _4480ipy) 08G, 41,104,

3( Rl)ﬁ)-(g- EI%?OXZ;/'?Q Fﬂ[{?l)ﬁoﬁe'r}e-lyg'- clyr)l')o%\yzl o3i§) Eniggﬁinet f:gi(?@})Slg” t.0

azoni abi dPclP2. 2 -2 Bcttlhe;8-BPoffi-d8IThE- 2Y t{Pe FBmpbinddne@l)synt-Re&hsed
accor di ngrj p 718t hodus, andisa.m o) , y7 &8 dmof2)i;nmb pi-epsves+17He1y, 74% 1H
NVR (DMSO-d6): 6 1.45 (m 1H), 1.65 (m 1H), 1.85 (m 2H), 2.1 (m 1H),
2.9 (m 3H, 3.15(m 1H), 3.3 - 3.5 (m 5H), 3.85 (m 1H), 5.05 (m 1H),
6.85 (s, E@hhple/98 35 - 7.4 (m 7H), 7.45 (t, 2H), 7.55 (d, 1H), 7.65 (d,

ﬂ%lg 7 izgé rcr{z)ﬂ-e(z\ll%%x%} 18 BGhd ERO 98460 xyy21 - GbnendBethy B 1-2244% P
bicyclo[2.2.2)octane; trifluorocacetate -
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 72 mg, 52%. !H~ NMR (DMSO-d6): & 1.55-1.65 (m,
1H), 1.7-1.8 (m, 1H), 1.85-2.0%5 (m,2H), 2.3 (m, 1H), 3.2-3.6 (m,
20 5H), 3.7 (m, 2H), 4.05 (m, 1H), 4.4 (m, 2H), 5.2(m, 1H), 6.75 (s,
OH), 6.95-7.05 (m, 3H), 7.1 (d, 2H), 7.3~7.5 (m, 6H); MS [M-CF3C00]"*:

470.

Example 97
25 1~[3- (4-Fluorophenoxy)propyl] -3 (R) - (2-hydroxy-2,2-dithien-3-ylacetox
y)-l-azoniabicyclo[2.2.2]loctane; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 79 mg, 54%. 'H- NMR (DMSO-d6): & 1.55-1.65 (m,
1), 1.7-1.8 {(m, 1H), 1.85-2.0 (m, 2H),2.05-2.2 (m, 2H), 2.3 (m,
30 1H), 3.1-3.2 (m, 1H), 3.25-3.55 (m, 6H), 3.85-3.95 (m, 1H), 4.0 (t,
2H), 5.2(m, 1H), 6.75 (s, OH), 6.95 (m, 2H), 7.15 (m, 4H), 7.4 (m,
2H), 7.5 -(m, 2H); MS [M-CF3C00]': 502.

Example 98
35 3(R) - (2-Hydroxy-2,2~dithien-3~ylacetoxy) -1- (3-phenylallyl) -l-azoniab



3(R) - (9-Hydroxy-9[H -fluorene-9-carbonyl oxy) - 1- (2- phenoxyet hyl )-1- 5

azoni abi cycl o[ 2. 2. 2] oct ane; brom de The title conpound was synt hesi sed
according to nethods ¢ and a. The vyield of final step was 460 n‘}% 96% 1H
"NVR (DVBO- dBPOMIE 412 (m 1H), 1.66 (m 1H), 1.80-1.88 EERMY04E o5 (1
1H), 2.93 (m1H), 3.25-3.60 (m 4H), 3565 (m 2H), 3.95 (m 1H), 4.35 (m,
2H), 5.02 (m 1H), 6.85 10 (s, 1H, OH), 6.97 (d, 2H), 7.04 (t, 1H),

7.20-7.45 ichl%E%zZ]Z]%é‘theG;O rrbErucddhicetat’0 (d, 2H); M5 [MBr]': 456; np

140C. Exanple
3(R) - (9- Hyngﬁ“i»ai-téﬁ HfPrHBe s IYRERAFIATE AGFPTILin FoxBeWite Ay iRy | Fhe 15
-1- aﬁoni abycand GE(ijﬁlaZ] ee&gmﬁ;s tzniﬁpgmacetﬁanm T(tm.:aasbic?é)e_ caolnpmmdzvxas 5
synt hesi sed acgor di to ogs n . of . final, ste s
rré, 15% (?H!‘ @%’(&%0‘86). g g:lé %\‘n 1€’H)F'§1T§595( g{‘" 1?4%’,' 39560 ‘m
4H), 2.1 (05K, 212,75%.2% (dHLH) 3.6035 Gn,21¢m 46)75 Is2M) ,3.6.86n{t,4-), 3. 85
(m 1H), 5 m R ( T304 %1 ) - 1., , 7.55
S7.7 (m 511)015 é‘.’s@’;’?ﬂ?'ngb% %8_' oﬁ?)d%?ﬁ ;"“K/s‘“f’m 5%3 X E:3@91{32'. S%dx_!)anpl e 104
1-[ 3- (4- Fl uor ophenoxy) propyl ]-3(R) - (9- hydroxy-9[H] -fl uorene-9- 25
car bonyl ox¥adg18z8#i abi cycl o[ 2. 2. 2] oct ane; chloride The title conpound was
synt hesi sed according to nmethods c and a. The _yield of final it eg was 440
o, a5 1hr CRR-PERBL) S B0 1 (8- pirorys [RE- gabogenpy cadtonylogbyefy -
2H), . 0 - aZorliaplitydk)[2.2. 8 ockand Hbromidel (d, 1H), 3.2 - 3.4 (m 5H), 3.8
m 1H), 4 . . 8 . TmlS (1,
o). 7 35 [ e GpmpBut il Bndtllysly frchBuidd ko focbdpl), &d g e G
M5 [ M Br] *viefigBof fipal 4@e. was 4APIng 1P3%35i- NMR (DMSO-d6): & 1.35-1.50 (m,

1-[3-(2, 4- Birf ) wosephegoxy,) REPPY . hs3{ R (8, Byl oxMo9ld] 1h) Yor.eseqd iffF;, WO
01/04118 PC;'{ EP00106469 56 car bonél ox;é) - 1-azoni abi c§cl o$ 2..2. 2] oct ane;
trifluoroadetht'dr THE 't P13% 3cofpBrindtias - Eyntthediibed -8céd7ditHY t Oreftods ¢
and bl5 Theiry, él do qHdf iima| &teepeves (dA 1y, 6L3% (s,HoEHNMVR. LONEGOdM,: 75) ,1. 4
(m I, 7 60 (m, 4m), 7.80 (m, 2H); MS [M-Br]*: 452; mp 146°C.

Example 100

3(R) - (9-Hydroxy-9[H] -fluorene-9~carbonyloxy) -1~ (3-phenoxy-propyl) -
20 l-azoniabicyclo[2.2.2] octane; bromide

The title compound was synthesised according to methods c and a. The

yield of final step was 690 mg , 83%. 'H- NMR (DMSO-dé): & 1.47 (m,

1H), 1.68 (m, 1H), 1.87 (m, 2H), 2.1 (m, 3H), 2.89 (m, 1H), 3.15 (4,

iH), 3.4 (m, 5H), 3.9 (m, 1H), 4.0 {m, 2H), 5.04 (m, 1H), 6.85 (s, OH),
25 6.97 (m, 3H), 7.35 (m, 4H), 7.45 (m, 2H), 7.65 (m, 2H), 7.85 (m, 2H):;

Ms [M-Br)*: 470; mp 108°C.

Example 101

3(R)-(9-Hydroxy-9[H] -fluorene-9~carbonyloxy)-l-phenethyl-1-
30 azoniabicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods ¢ and a. The

yield of final step was 170 mg, 74%. H- NMR (DMSO-dé6): & 1.45 (m, 1H),

1.65 (m, 1H), 1.85 (m, 2H), 2.1 (m, 1H), 2.9 {(m, 3H), 3.15 (m, 1H),

3.3 - 3.5 (m, 5H), 3.85 (m, 1H), 5.05 (m, 1H), 6.85 (s, OH), 7.2
35 - 7.4 (my 7H), 7.45 (t, 2H), 17.55 (d, 1H), 7.65 (d, 1lH), 7.85 (d,



1.6 - 1.9 (m 3H, 221 (m 3H, 2.8 (m 1H, 3.1 (d, 1H, 3.2 - 3.4 5 (m
5H), 3.85 (m 1H), 4.05 (t, 2H), 5.0 (m 1H), 6.85 (s, OH), 7.05 (t, 1H),
7.15 - 7.4 (m 4H), 7.45 (t, 2H), 7.55 (d, 1R), 7.65 (d, 1H), 7.85 (d,
2H); M5 [ MNOI®@IBt . 506. Exanple 106 10 3 (R) - (9- Hydr ®F/EF00/06469

[ H - fl uor ene- 9-car bonyl oxy) - 1- ( 3- phenysgam nopr opyl )

-1-azoni abicyclo[2.2.2]octane; trifluoroacetate The title conpound was

t hesi ing.t t hod d b. The vyield of final st 14
oo Moo B A KRR a7 BTSN TS i R 1T (e 2 05
(m 1H), 2.7 (m 1H, 3, 0 (m 3H), 15 3.2 - 3.4 (m 6H), 3.8 (m 1H, 5.0

(n1 1FD ﬁx ,1@§ﬂ 6.55 (m 3H), 6 85 (s, OH), 7.1 (t, 2H), 7 35 (dd,
gR ., (.55 de 2H) , d, 2H) ; M5 (M CF3000] +: 469.
Exanple 16 kﬂfg Hydroxy-Q[H -fiuorene—s car onyloxy) -1~ (2-phencxyet yl) -1~

3(R 5|(]9 Wikrﬁ)éyx&gidﬂo-[lemmleae&cai&ﬁmd o]>c<|y) 1-3-(4- hydLoxypthoxy) .
pr opy 1-az i cyc 2 ane uor oacet at e title mpoun
was synt heay &4 hf ccopa}“% 8 rli%?%heaése& &TG°h° mphg mﬁt%f’ 5ot ¥En3 r%s?\ep was
15 ny, 159beldHef MNRal BVBD wi6) 466Gy, H6Em *HEHMR (m%%(d«@ 1aH)1,.4z_ @, -1HD.,9 (m

:2),!'21, (ﬁ] 95, 662é195 1(&1'71 ?"90-1%& &M 2@"') 2, 8@ t?n 81&)rn 21%’9 (m li_ﬁl“) (&, 29:"9 303 25 -

6.85 (s, @H) 48y, 3356& <m.zaan, 37955‘m('t1H)2H)4 3 @5. () - 1#«)02 (ay, eyu efH)
(7.285810(d, | 241) an. <fh)(,86 9701)1 zi(\rﬁ [w,:j@FaeooJ]m, 4]§@ ~739s asgwmnbazosls47 .
enzyl o y - . (95 hyd V-9 1. ene- 9- car bonyl oxy) - 1-
azoni abi cy P 9?]0 (S‘g‘t fﬁ%’ tgﬁ' g?@l @Th@sé'ilﬂ“?ei@o ound was synt hesi sed
accordi ng to nmet hods ¢ and a. The vyield of final step was 470 ng, 96% 'H
NNR(DNS%,g%eB_LO]S4(m 1H), 35 1.65 (m 1H, 1.7 - 19(m 2H) 2.1 (m
1H), 2. 9§ 15 WD 01/04118 PCT/ EPOQ 06469 57 3.5 (m 6H), 3.75
(m 2H ‘195(?71?3’%‘?)"? 3[H] ~fiuozenp-9-agbopylopy) -1 64-85°r%-9ha'y1bu7:¥3>- 7.5
(m 18H), A-SBchiabidhllo[2.8.8fbctdhl; t¥Peidbiiaketate’0; np 86C. 5 Exanple 109

The title compound was synthesised according to methods ¢ and b. The
yield of final step was 15 mg, 15%. 'H~ NMR (DMSO-dé): & 1.45 (m, 1H),
1.65 (m, 1H), 1.7 - 2.0 (m, 4H), 2.1 (m, 1H), 2.75 (m, 1H), 3.0 -
3.2 (m 4H), 3.25 - 3.4 (m, 4H), 3.85 (m, 1H), 5.05 (m, 1H), 6.85
20 (s, OH), 7.35 (t, 2H), 7.45 (t, 2RH), 7.55 -7.7 (m, SH), 7.85 (d,
2H), 8.0 (d, 2H); MS [M-CF,COQ]*: 482. '

Example 104

1-[3-(4- Fluorophenoxy)propyl] 3(R)-(9-hydroxy-9[H] -fluorene~-9~
25 carbonyloxy) -1-azoniabicyclo{2.2.2]octane; chloride

The title compound was synthesised according to methods ¢ and a. The

vield of final step was 440 mg, 94%. ‘H- NMR (DMSO-d6): & 1.4 (m, 1H),

1.65 (m, 24), 1.7 - 1.9 (m, 2H), 2.0 - 2.1 (m, 3H), 2.8 (m, 1H),

3.1 (d, 1H), 3.2 - 3.4 (m, 5H}, 3.8 (m, 1H), 4.0 (t, 2H), 5.0 (m,
30 1H), 6.85 (s, OH), 6.95 (m, 2H), 7.15 (t, 2H), 7.35 (t, 2H), 7.45

(t, 2H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d, 2H); MS [M-Br]': 488;

mp 142°C.

Example 105
35 1-[3-({2,4-Diflucrophencoxy)propyll -3 (R) - (9-hydroxy-9[H]-fluorene-9-



3(R) - (9- Hydroxy-9H-f | uor ene- 9-car bonyl oxy) - 1- (3-t hi enyl - 2-yl propyl ) -
1-azoni abi cycl o[ 2. 2. 2] octane; brom de The title conpound was synt hesi sed
according to nethods ¢ and a. The vyield of final step was 180 ny, 70% 1H
NVR (DVBO- d8¥O0Mpa837 (m 10 1H), 1.62 (m 1H), 1.75-1. 95PCHEPWAG4692 06
(m 1H, 2.72 (m 1H, 2.80 (m 2H), 3.3%3.06 (m 1H), 3.15-3.20 (m 2H),
3.25-3.40 (m 3H), 3.80 (m 1H), 5.0 (m 1H), 6.85 (s, 1H, OH), 6.95-7.0

(M 21 7 RSPl g §50115% Cfodldle; LeBhobilondidecal (M B+

3(R) - (9- Hydhexyitie FPEB?%W@S caEbagi ey peserdngheqiesheds | 9 2pdab onthe

i abi cycl of Z3214] &ctrangi sttlébe:éJé)rlqaﬁ@t at:e. The font | @vserayuUnNg was wmynimesi sed
accordi ng to _nmethods c _and The ield of final step was_80 'y 40% 1H

NMVR ( DVBO- def: ~é--P. 3% (Hy - 2H)1 @oFH s 6 1-H (1114)1,“)1.73-1 8 W22 2.98 (m
1H), 255 (mm,26H), 2.3786mmn,lHE), 3. 0.06m(t1Hy) 3. 350 (m, 2H), 36253.(4, (o8),3H),

3.75 (m 1 5.0 1 6,85 (s, 4 7,20-7. ( 7..85 ( 2H) ,

7.85 (d, 2 '?%é"[f\‘/@tlrg%bﬁ]' 7%5&“ ﬁéwExgmh% e .58, 12 s

3(R) - (9- Hydikex ¥EOH- I B @he2B)-ic MSh MyF B9 1-3W-phenyl but yl ) - 1- azoni

abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was synt hesi sed

according to rret hods c and b. The vyield of final step was 74 ngy, 35% 'H

NMVR ( DVBO- F6p@P%e £085 (in, 111), 30 1.45-1.65 (m 5H), 1.7-1.90 (m 2H),

|2|-|)05 g mo %@(R) 2(5511(3.::3@-(9"[11] 3tuorédnd-d-Barbbliyloxyi o1~ &-gﬁglgfﬂ(aﬂﬁu)?4l;§&3yﬁ5 (m
m - . m ,

7.45-7.5 (m+" ?g%”“"?"%°£/°s[§ ijﬁctﬂﬁ *%‘HE%“‘IZ%“EFB"E MG [ M CF3000] ' : 468. 35

Exanpl e 11Zh@a0cDtYe) 4S8 PGTHEPYNB480sedb8ccording to methods ¢ and b. The

3(R) - (9- quh@m %f&hyprs%@s p9ascaabﬂ@yll@,zsy ﬂfr(zamt hbﬂéwiasZ ys et hy é)n 1m)
azoni abi cycl o octane; trifluoroacetate The title conpoun

synt hesi sedl écérb'r &IHLQ tlo8nEth8BL: c 2aR8 B b §r'él(ﬂlro¥mf'| nat St®p :Wels 79
my, 3%% 'H. 2NNF3 .eDMBO6H$) 3681(114; am, 140 (B ipp 606 &) nu)l, 861595m(m

2H), 2.1 (_ 8%_‘?3, 5’%) 85" (%, 3] 23H)2,5 {1 M5 483, oy 15775 43a( Wy M5 538 85

(m iH,
’ {dd, 2H), .8 (d, 2H); MS [M-CF,CO0]*: 469.

Example 107
20 3(R) - (9-Hydroxy-9 [H] -fluorene~-9~-carbonyloxy) ~1~ [3- (4~hydroxyphenoxy)
Propyl]-l-azoniabicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 15 mg, 15%. H- NMR (DMSO-d6): & 1.4 (m, 1H),
1.6 (m, 1H), 1.7 - 1.9 (m, 2H), 1.95 - 2.05 (m, 2H), 2.1 (m, 1H),
25 2.8 (m, 1H), 3.1 (d, 1H), 3.25 - 3.4 (m, 5H), 3.8 - 3.9 (m, 3H),
5.0 {m, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 6.85 (s, OH), 7.35 (t, 2H),
7.45 {(t, 2H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d, 2H), 9.0 (s,
OH); MS [M-CF,COO]*: 486.

30 Example 108 .
1-(2-Benzyloxyethyl) -3 (R) - (9-hydroxy~9 [H] ~fluorene~9-carbonyloxy) -1~
azoniabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods c and a. The
yield of final step was 470 mg, 96%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),

35 1.65 (m, 1H), 1.7 - 1.9 (m, 2H), 2.1 (m, 1H), 2.9 (m, 1H), 3.15 -



o), 7.0 (m 2H), 7.35 (t, 2H), 7.45-7.5 (m 3H), 7.55 (d, 1H), 7.65 (d,
1H), 7.85 (d, 2H); MS[M CF3000) :446. 10 Exanple 113

3(R)-(9-Fug5 -9H- f | uor ene- 9- car bonyl oxy) - 1- ( 4- phenoxy Z

i abi cycl of .%}@ct ane; trifluoroacetate The title corrpg‘%ﬁ?ﬁp\)xﬂéaéynt hesi sed
according to nethods ¢ and b. The yi8&Td of final step was 72 ng, 33% 1H
NWVR (DVMSO-d6) : S 1.4 (m 1H), 15 1.55-1.9 (m 7H), 2.05 (m 1H), 2.7 (m

1H), 3.03(snmlBn),3. 155 Imp dun, 73Bs wB1am Lk, (34 @n{m 52H)em,51@>5, (m

%5?1 2H)§‘£7§8‘§O%‘?" 22{? ﬁ/@?%?éboﬂ 5552‘4%8 né 2‘* §(m S

3(R) - (9- Net MHBrI:HE 78] uowpe®eCI- car bonyl oxy) - 1- ( 3- phenyl al | yI) 1-

azoni abi cycl o[ 2. 2. 2] octane; brom de The title conpound was synt hesi sed
according to nethods ¢ and a. The 25 yield of final step was 200 ng ,
76%1H EraerdpVR2 d6): S 1.54 (m 1H), 1.70-1.86 (m 3H), 1.76 (s, 3H),

2.13 (m 3&94923&0%9%“&2&93&9“@%&%1— (3-idn - WLpréx;%i -(dd,
2H), 5.02 (m .1 86 (d, 1H), 7.26-7.46 (m

7. 58- 7. 65-33Anigkjcveole, 2(72?2"%?'#‘*4?6”“‘? 87-7.90 (m 2H); MS (MBr]': 450;

np 234C. Thé t:li)taapicetp&ﬁﬁd was synthesised according to methods c and a. The

3(R)-(9- P@%nglé:fg%oc f LYog E‘%%m%gﬁa{ﬁb]on,)bgoxq,)_ bt Z(Dﬁgsngé)ye%hy?] 57 @nzo

ni abi cycf o ane; e tifle conp was ‘synt hesi sed
accdr di n§Ht.o1ped HoedslH rahdl51- -The(m, 3¢y 81 ¢p dfﬁr fifal 2 stZefmnddl) 212D 8fy |

?6‘?01? ONMRzﬁDlVS,Qodﬁé ;060 (i, 2Ry (M. 18HB, 20V\@n0b44@4131&59§3ﬂd5|?ﬁ9/3%46é9 8059

('m 6H) (n&ngn 5. -9 Hym kxg)f,isg’@? ’(2,_0111,4&3]8 %:%5—@_9 tm6 (78135-]7?%? (gtH) > 40-3.80
7.27-7. 45H)(,m7 5';H)7 68. G- 2HY1 1.85 24 ,2HY: a?s‘:tmgﬁr](m4al-,1),m1&/a40[>¢\4 Br]': 454;
np 202C. 5 Exanple 116
15 Example 110
3(R) - (9-Hydroxy~9H-fluorene~9-carbonyloxy) -1~ (3-phenylpropyl) -1-azon
iabicyclo[2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 80 mg, 40%. H- NMR (DMSO-d6}: & 1.35 (m, 1H),
20 1.6 (m, 1H), 1.7-1.90 (m, 2H), 2.05 (m, 1H), 2.5 (m, 2H), 2.7 (m, 1H),
3.0 (m, 1H), 3.15 (m, 2H), 3.2-3.4 (m, 3H), 3.75 (m, 1H}), 5.0 (m, 1H),
6.85 (s, OH), 7.20-7.50 (m, S9H), 7.55 (dd, 2H), 7.85 (d, 2H); MS [M-
CF3C00])*: 454. '

25 Example 111
3(R) ~ (9-Hydroxy-9H-fluorene-9~carbonyloxy) -1- (4-phenylbutyl) ~l-azoni
abicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 74 mg, 35%. H- NMR (DMSO~-dé6): & 1.35 (m, 1H),
30 1.45-1.65 (m, 5H), 1.7-1.90 (m, 2H), 2.05 (m, 1H), 2.55-2.75 (m, 3Hj},
3.0 (m, 1H), 3.15 -3.45 (m, 5H), 3.75 (m, 1H), 5.0 (m, 1H}, 6.85 (s,
OH), 7.20 (m, 3H), 7.25 - 7.35 (m, 4H), 7.45-7.5 (m, 2H), 7.55-7.6
(dd, 2H), 7.85 (d, 2H); MS [M-CF3CO0]": 468,

335 Example 112



3(R) -(9-Methyl -9[ H] -fl uorene-9-carbonyl oxy) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi cycl o[ 2. 2. 2] octane; brom de The title conpound was synt hesi sed
according to nmethods ¢ and a. The 10 yield of final step was 210 ng ,
-61% ' H NVRwWODMBMI&I6): 6 1.55 (m1H), 1.60-2.0 (m 3H), PCIAEP80648) ,
2.0-2.20 (m 3H), 3.0-3.10 (m1H, 3.253.53 (m 6H), 3.8 (m 1H), 4.03
(m 2H), 498(m 1H), 6.95- 7.0 (m 3H), 7.30-7.48 (m 6H), 7.65-7.92 (

4 M Br]-: 468 204C. 15 Exanpl e 117
IB? R) - (H)9 Vet I"§H¥j°“f’ R dver R ORIy Y phdActhiAnL-2-ylethyl) -1-

azoni abi cyadanfidbieytjlo@Ri 22 pocténd | woifRerbatetaldee titl e conpound was

i)ént hesi&g&l aﬁfg di n?l {0 [na hog%m%eggg? c‘%fﬁ]'?dmgl |§égﬁod€35f| nacl t%tl) vvas
(s, rrgH) 2vie3d( of fliFp)l $Step wa8 79 fun, 3IMY)., 'H-3NEE (DMBO586) m3 SH} (HB 85).(m
(lld_i) Za) 05Msr@5 Jdgg: 1HC7; 29. 8- 17 955«& mzn)g"ﬂ 1 7(m651r()d 39 (of,- £8) (i3 AHh, o4 95
3(R)-(9- I\/Ef’hyl‘m@[l-ﬁ 1f5| uar%émet“g éﬁ)r’o()’mﬁpo*“}/) 119(4 Bx2 4mph&BY4 bift-PF) {s,

SYnt hoS S aceor i i te B hodeot and b The. yierd of Tinal Slep vee 10
syn

né, 19% E? (l\ilﬁ/g( Cl;Divgo d’G;E% qﬂ% ?gﬁ? c;il—i)‘“ﬂ; 30y1. 65 - 2.05 (m 5H), 1.75
(s, 3H, 21(m1H)30(m1H) 3.1 - 33.5(m 8H), 3.85 (m 1H), 7:35 -
ZH)S (G 4|4gxm§1§ 7. 65 I(te 11§H?°,5 7.7 (d, 1H), 7.9 (d, 2H), 8.0 (d,
1-[ 3- (4 FI belsidosly iwmprwlppsfm-ﬁtsamwwy[w (f t RRANOXEDOEYL) HL+#2aND

01/ 04118 P{abiEPOfY (30469) oAne Ariraryhodaatadr ONi abi cycl of 2. 2. 2] oct ane,
trifl uoroa,i;het %te The title conpound was sxnt hesi sed according to nethods c

and b. The P&/ FAFH SOPPYE Véfe %5? SEqgecoshing 2 TREPVEC6P: Hrer. 55
(m 1H), g_leg@ of I£i9B1 (snep3khs 7R &G, (I8%.3H), NER 0BMs02d6)5 6. BHp, B)Q (m

1H, 13 3.2D.55-3.9 & 78D 2.08- & 4B, 197 Pufls 3260, 2mf, Q@MusiH) 5 6.95
(m, 7H), 3.8 (m, 1H), 4.0 (m, 2H), 5.05 (m, 1H), 6.85 (s, OH), 6.95
(m, 3H), 7.25-7.35 (m, 4H), 7.4-7.45 (m, 2H), 7.6 (dd, 2H), 7.85 (d,
2H); MS [M-CF3C00]*: 484.

20
Example 114
3(R)-(92-Methyl-9[H] ~fluorene-9-carbonyloxy) -1- {(3-phenylallyl)-1-
azoniabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods c and a. The
25 yield of final step was 200 mg , 76%.H- NMR (DMSO-d6): & 1.54 (m, 1H),
1.70-1.86 (m, 3H), 1.76 (s, 3H), 2.13 (m, 1H), 3.06 (m, 1H), 3.20~-3.50
(m, 4H), 3.86 (m, 1H), 4.05 (dd, 2H), 5.02 (m, 1H), 6.43 (dd, 1H), 6.86
(d, 1H), 7.26-7.46 (m, 7H), 7.58-7.65 (m, 3H), 7.70-7.72 (m, 1H),
7.87-7.90 (m, 2H); MS [M-Brl*: 450; mp 234°C.
30
Example 115
3(R) - (9-Methyl-9[H] ~fluorene-9~carbonyloxy) -1~ {2-phenoxyethyl) ~-1~-azo
niabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods ¢ and a. The

35 yield of final step was 210 mg , 66%.'H- NMR (DMSO~-d6): & 1.55 (m, 1H),



(m 2H), 7.15 (t, 2H), 7.35 - 7.5 (m 4H), 7.65 (d, 1H), 7.75 (d, 1H, 7.9
(d

, 2H); M5 [ M CF3000]': 486. Exanple 120 10
1-[3-(2, 4- Di | uor ophenoxy) propyl ]-3(R)-(9-net hyl - 9H-f | uor ene- 9-
car bonyl oxyP004HNi abi cycl o[ 2. 2. 2] oct ane; trifl uor oacet REVENNH6469t | e
conpound was synt hesi sed according to 5*§et hods ¢ and b. The yield of final
step was 20rrg 19% '"H NWR (DMSO-d6): 6 1.55 (m 1H), 1.65 - 1.95 (m

1, 75 2 6
3 85 (i ok (T.[ 9@,4) 1-57% (< 3%) 23%9 (m,(tjdi‘) +3151°73 25 9\1,551%%(”‘ H.
7.65 (d, 3LMp- 378075m/,d6H)J.H)4 0 7trg um 424 (m, NBHY MACPBOBO] 34) ,5(5498-Eb(all$pl e 121
20 3 (R) py (9get Hy%v-% Ll (s f 'sﬁ?reﬁ%ﬁv oAl gﬁtnyérﬁxy) g7 . % (m,

( 3- phenyl am nopro X -""1- aZoni abi cycl o] 2 2]'oct'ane; tri uoroacet ate The
title conPbBal wég sy AB¥Csed according to methods ¢ and b. The vyield of
finak step was 19 ng, 19% 1H NWR (DMSO-d6): 5 1.55 (m 1H), 1.65 - 1.95
(m 5H), é 2.1 (m 1H), 2.95 (m 1H), 3.05 25 (m 2H), 3.15 -
3.45 (m %ﬁj“l’l 1é‘(m 1H), 5.0 (m 1H), 5.65 (t, NH), 6.6 (m 3H), 7.1 (t,
2H), 7.3B®)? (Saae(mylABum £ 6o rede - IHdarboily Vdxy() ¢ 1~ (3)pheho@ypopyii-1- VS

[ M CF3CO

1-[3-(4- Pcl)%%lp noxy) pr% gﬁa%g( I%ro §de thyl-9[ H] -fl uorene-9-

car bony| d5bg) title eﬁtna@trey@ae[sarnztheibtﬁdaﬁecmtdrlpﬁl HomehbedutceaThe t Thee
comound WasqSynkhesi %eepaeeom tcsleetdloﬁﬁa c(Des@Lots) The . syi etdxvf fl nal

t 2 22% H- 6 5
S’ 15 e P o, L N e B2 02 o el s 908 fmad (Mh
3.8 - 3. 9526r8. BHm, HHY, (3n861H),, 18) 7 4(@3 (eH) 2HMO4098 Ol 181)RCEL BRO0. 06469

616.75 (g, $y oSy aol A5 40D, 9tk oTo85 Ul Y w40 M dp® (0.

1 (2 Benz%PI483<yet hyl )-3(R)-(9-net hyl -9[ H] - fI uor ene- 9- car bonyl oxy)-i -a
zonijgbi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was
synt hesi sed according to nethods ¢ and b. The
Example 117
3(R)-{9-Methyl-9[BE]l]-fluorene~9-carbonyloxy)-l-phenethyl-1~
azoniabicyclo[2.2.2)octane; trifluorcacetate
The title compound was synthesised according to methods c and b. The
20 yield of final step was 18 mg, 19%. *H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.65 -~ 1.95 (m, 3H), 1.75 (s, 3H), 2.15 (m, 1H), 2.9 - 3.1 (m, 4H),
3.25 -~ 3.55 (m, 5H), 3.85 (m, 1H), 5.05 (m, 1H), 7.25 - 7.55 (m,
9H), 7.65 (d, 1H), 7.75 (d, 1H), 7.95 (d, 2H); MS [M-CF,CO0]*: 438.

25 Example 118
3(R) - (9-Methyl-9[H]-fluorene~9-carbonyloxy) -1- (4-oxo-4-phenylbutyl) -
l-azoniabicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 19 mg, 19%. 'H- NMR (DMSO-dé6): & 1.55 (m, 1H},
30 1.65-2,05 (m, 58), 1.75 (s, 3H), 2.1 (m, 1H) 3.0 (m, 1H), 3.1 - 3.5
{m, 8H), 3.85 (m, 1H), 7:35 - 7.5 (m, 4H), 7.55 (t, 2H), 7.65 (t,
2H), 7.7 (d, 1H), 7.9 (d, 2H), 8.0 (d, 2H); MS [M-CF,COOl*: 480.

Example 118
35 1-[3~({4-Fluorophenoxy)propyl]l-3(R)~ (9-methyl-9[H]-fluozrene-9-

P



yield of final step was 17 ng, 17% 'H NWVR (DMSO-d6): S 1.55 (m 1H),
'1.65-1.95 (m 4H), 1.75 (s, 3H), 2.15 (m IH, 3.1 (m 1H), 3.3 10 3.55 (m
6H), 3.8-3.95 (m H), 4.5 (s, 2H, 5.0 (m 1H), 7.3-7.5 OH), 7.6-7.7
-(m 2H), 7.WOMHMIB) . M5 (M CF®COQ ' ': 468. Exanple 124 T leevddeies
3(R)-(9, 10- Di hydr oant hracene 9- car bonyl&xy) - 1- phenet hyl - | -azoni abicy 15
clo[2.2.2] octane; brom de The title conpound was synt hesi sed according to

t hods d - o AR A ord a NVR
?Euvsg 36) @41% ﬂ?;i(w 13@.;‘4 qaﬂi 6,{541%% §(zﬁ% \eg.l)se %Qiﬁﬂ:zm 29%¢: &2 o 2H)

3.15 (m m)e titde. @meeunc( masmntr@ssseq ACCPFYings tgsmﬂthfslS(aoandzH 3’1&
|7_|Z,48J$ 5‘51 1@)1205 f@.ﬁaf(ét(eﬁleé]d‘ba 1?;;3,%53%5 IH]l.H)MR (Dso-b643 5 m.s814d,, 1),
3( R) - ( 9 10{35“3152 (?QN?’M g@éhe 19{7§afsdoﬁ§}rgxé)‘g§ gxgr‘gptﬂl(‘)x ropyP)(“i’ 39 o5

oni abBcycl ®]2Z5 2. 2]DAmané) ,br Ang sle(mfherl, t I4eocom;p(mlmd wad gt Hsi s€d95

accor di ng { ho d The Vi al p 50 2%
NVR (Dlvsod‘g')%is 5ég o RETTSE g&%‘ 4&12 7Stzsgoéé{vas‘fg LR &0 0
(m 1H), 3180- 375?) Kdm2f6)l-4)MS Qﬁwafeml 1|—1)363 94-4.14 (m 4H), 5 0 (m I'H),
5.22 (s, lH) 6 94 7.0 30 (m 3H), 7.25-7.35 (m 6H), 7.40 (m 2H),
7.54-7.47 i MS[M Br3: 468; np 157C. Exanple 126
1- (4- Phen W}F) 120 R) - (9[ H] - xant hene- 9- car bonyl oxy) - azoni abi cycl o 35
(2. 2.19] oct BAES~ (¥, AHDAE 1 W6 H3K Eicbisd HRCEVERO8/ 854 69-ndthyloH-iflherenapnund
was synt he {. i nal step was
B3 g D IOE TR Drsrias TRTIB1E £, Afedne Rs ekl olofiadd I 51 EF (m
2H), 3. 05 The3ithe Epours! 8@s( aynthesissd GccppdingHEe Bed@dssc am b.7The- 7
(m 11H), J;A%Zfﬁﬁn(amst% waéVf'Eo[ , 208l I 1&@8,(0@%—%%53 $4a8p! @n,liﬂh
1- (2- Phenoxyet hyI) 3 H_- xant lene- 9- car bon%l ox&? -azoni abi cycl o
[2.2.2] oct arke b g ; g ), Hl- %3 (s, 3H), 2.0 38y, 3.0 (m,” IH),

15 3.25 - 3 55 (m, 6H), 3.85 (m, 1H), 4.1 (t, 2H), 5.0 (m, 1H), 7.05

(t, 1), 7.2 - 7.5 {(m, 6H), 7.65 (d, 1H), 7.75 /d, 1H), 7.9 (d,

2H); MS (M-CF,CO0]*: 504.

Example 121
20 3 (R) - (9-Methyl~9[H] ~fluorene-~9-carbonyloxy) ~1~- (3~phenylaminopropyl) -
l-azoniabicyclo[2.2.2] oqtane ; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 19 mg, 19%. !H- NMR (DMSO-dé€): & 1.55 (m, 1H),
1.65 -1.95 (m, 51), 1.75 (s, 3H), 2.1 (m, 1H), 2.%5 (m, 1H), 3.05
25 {m, 2H), 3.15 - 3.45 (m, 6H), 3.8 (m, 1H}, 5.0 (m, 1H), 5.65 (t,
NH), 6.6 (m, 3H), 7.1 (t, 2H), 7.35 - 7.55 (m, 4H), 7.65 (d, 1H),
7.75 (4, 1H), 7.9 (4, 2H); MS [M-CF,C00)*': 467.

Example 122
30 1-[3-(4-Hydroxyphenoxy)propyl]l-3(R)-(9-methyl-9[H]-fluorene~-9~
carbonyloxy) -1l-azoniabicycle[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 22 mg, 22%. *H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.5 -1.9 (m, 3H), 1.75 (s, 3H), 2.0 - 2.15 (m, 3H), 3.0 (m, 1H),
35 3.25 - 3.5 (m, 6H), 3.8 - 3.95 (m, 3H), 5.0 (m, 1H), 6.7 (d, 1H),



10 The title conmpound was synt hesi sed according to nethods d and a. The
yield of final step was 300 ng , 73% 'H NWR (DVMSO-d6): 5 1.70-2.0 (m
4H), 2.2 (m 1H), 3.20-3.80 (m 7H), 4.0 (m 1H, 4.40 (m 2H, 5.05 (m
1H), 5.30 woou4ms 7 0-7.10 (m 7H), 7.30-7.45 (m 4H), PCIEPVBEY (m 2H);
MS [MBr]': 456; np 200C. 15 Exanple 148 1-(3-Phenoxypropyl)-3(R)-(9

[ H - xant hene- 9- car bonyl oxy) - 1- azoni abicyclo [2.2.2]octane; brom de The

title co n sy Si accor g h d yield
of final Srigp ndrasd HaSo s B R RS (beRientT s 770 B0 1y P
2.0-2.25 (dn 2B), 9.95(5. OF) (S mycngO@B-stl% (m 1H), 3.95-4.10 (m 2H) |
5.0 (m 1H) 5.30 (s, 1H), 6.90-7.0 (m 3H), 7.10-7.25 (m 4H), 7.25-7.40
(m 4H), 7.40-7.60 (m 2H) : MS [MBr) : 470: np 184C. 25 Exanple 129

1- Phenet tﬂ"la“‘s{-ﬁ)n@Q[H] xant hene- 9- car bonyl oxy) - 1- azoni abi cycl o

[ 2. ﬁs 5] O?ﬂﬂeneﬁﬂm@etﬂ}]ﬂl ab |(?)| -;a(seﬁaaqund [Mlﬁﬁé&@&l—ﬁ%&@ﬁiﬂ AGat 0

met hods an I 0 st e ng, o

( DVBO- d6)%° “ég'i“'é@h?’z %zqﬁﬁﬁ’fﬁ hﬁf}aé g‘t"rﬁii 2.9 - 3.05 (m 2H), 3.15
- 3.6 (mTHeHpiti®: 8bupqund Bhp, Sfﬂtﬁésn(sqd d¢fording (cs methPds <7 ap8 b. ThE5 (m

13H); M5 [y 14410 t ¢ k301 PP g~ NMR (DMSO-d6): & 1.55
1-(4- Q<o}£f' Een Py < O bomyl’ % . R’ WO

9[ H| - xant hene- 9- car bonyl ox
01104118 bé?rtﬁgioﬂmm + 63- B?dy*cl%f()z 2223 dmant) +t r Bf L ubtodBbt atde3The
]'E!ﬂlle c?rmsndnma) Syt gf/gmedmﬁcsmr Ldi NG t(g) rﬂﬁghic§§d(ﬁ£dlol-b (Thes g’.ﬁ?e'g (if
inal ste () : . - 2. m , 2.
(m 1H), %‘m@’?"s 358 ' &% Hﬂ Nﬁﬁ( %%*85'.%% ‘(Mrﬁcgéx’?lll)i 4%?25 (s, 1H), 7.1
- 7.3 (m 4H) 7.35(t, 2H), 7.45 - 7.6 (m 4H), 7.7 (d, 1H), 8.0 (d, 1H);
M5 [ M CF 4@2. Exanple 131

1-[3-(4-F oro henox ropyl] 3(R) - (9[ H - xant hene- 9- car bonyl oxy)-1- 10
azoni abi /& o(2.19-Dibydrneasthraqenprrcizberwliogy) ~1-phenethyl-1-azoniabicy

15 clo[2.2.2]octane; bromide
The title compound was synthesised according to methods d and a. The
yield of final step was 420 mg , 89%.!H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.65-1.95 (m, 3H), 2.15 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-3.60
(m, 6H), 3.85 {m, 1B), 3.95-4.15 (dd, 2H, J1= 1.8 Hz, J2= 4.2Hz), 5.02
20 (m, 14), 5.25 (s, 1H), 7.25-7.43 (m, 11H), 7.48-7.55 (m, 2H); MS [M-
Brl*: 438; mp 216°C. -

Exanmple 125

3(R)-(9,10~-Dihydroanthracene-9-carbonyloxy) -1- (3-phenoxypropyl) ~1-az
25 oniabicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods d and a. The

yvield of final step was 450 mg , 82%.!H- NMR (DMSO-dé): & 1.56 (m, 1H),

1.65-1.95 (m, 38), 2.05~2.15 (m, 3H}, 3.10 (m, 1H), 3.20~3.50 (m, 6H},

3.80 (m, 1H), 3.94-4.14 (m, 4H), 5.0 (m, 1H), 5.22 (s, 1H), 6.94-7.0
30 {m, 3H), 7.25-7.35 (m, 6H), 7.40 (m, 2H), 7.54-7.47 (m, 2H); MS [M-

Brj*: 468; mp 157°C.

Example 126
1-(4-Phenylbutyl) -3 (R) - (9[H] -~xanthene-9-carbonyloxy) -~azoniabicyclo
35 -[2.2.2]octane; bromide



The title conmpound was synt hesi sed according to nethods d and b. The vyield
‘of final step was 18 ng, 18% ''H NWVR (DMBO-d6): 5 1.7 - 2.1 (m 6H),
2.15(m 1H, 3.1 - 3.5 (m 7H, 3.8 (m 1H), 4.0 (t, 2H, 5.0 (m 1H,
-5.3 (s, 1Hwoev@H8(m 2H), 7.1 - 7.3 (m 6H), 7.4 (t, 15PCHEPOORSEI( dd,
2H); M5 [MCF, COO *: 488. Exanple 132 ¢

1-[3-(2,4-Di fl uorophenoxy) propyl ]-3(R)- %Q[H] xant hene- 9- car bonyl oxy)

-1-azonia ycI tane trifl.uoroacetate 20 Th |tIec oynd was
synt hesi odhe RCUF PSS sHbER S Ae oo R e FEpoed EaSETED R T
ng, 14% ‘Yyield\WR £DNMSOsdé) :wad 83 6% - 21938H- (¥R 4PMSO-2605 & 1250-2mM (Bf), 3.1

- 3.55 (mgu7H) (Mgl 5 0t 226 ™ (s$w) 1K) o 7. 05
o 1H),ms}17 2?58%”15) H)zH)sél(Q\ T}b 326‘93%5 gn(mmil 385(%1 §a) '?l)o

(5 Phenyiardops oy 3+ 36k GO Kiinehidlo. b arngholty) 2L, M6 (-
azonisbi cyelq( 26 z,bog_t,:@ne trifluoroacetate The title conpound was

synt hesi sed accordl ng to nethods d and b. The 30 yield of final step was
17 mg, 17% 'H NWR (DVMSO-d6): 5 1.65 - 2.0 (m 6H), 2.15 (m 1H), 3.0 -
3.5 (m 9Exam@le/22tm 1H), 5.0 (m 1H), 53(s 1H), 6.65 (t, NH), 6.55

B 3|H2a &5 02 mme el P oy L Pl afasiital ngle?éﬁMa%n%cycﬁ% 35
(4 Flydroxﬂahéf?dpqu)pyp]mmqq) (9[ H - xant hene 9- car bonyl oxy) - 1-

azoni@bi cyeb 0fi412. dihdBuad rsgm;wlgeee;&t&dm@ td txdeens&mraowal@l AaFhe
synt hesi sed a&cordﬂe% to met hg and nal steooéwas 21

my, 20% FRP) ¥ag 3POMa +o73 -~ NMR 6‘}9}"30’2“15 ?rﬁ 97§
(m 7H), 31—17, -2 3 91'5, (1), 3&!)2051 Bo(m, IH), £.03 ths, 1) 4. 0 7m( d2r2H)S. 06. 75
Eﬁf* 012:5%60]7@’1 1@6 §é<cm 4"9111) %—57.107(rr§,57ﬁm b %D £S a7 By 55
1-(2- Benzymox%l@trhW)%@R) 3( QPSﬂ mpaRPP€me- 9- car bonyl oxy) - 1-
15
Example 128
1~ (3-Phenoxypropyl) -3 (R) - (9 [H] ~xanthene~-9-carbonyloxy) ~1- azoniabicyclo
[2.2.2]occtane; bromide
The title compound was synthesised according to methods d and a. The
20 yield of final step was 350 mg , 83%. !H- NMR (DMSO-d6): & 1.70-2.0 (m,
4H), 2.0-2.25 (m,3H), 3.15-3.65 (m, 7H), 3.85-3.95 (m, 1H), 3.95-4.10
(m, 2H), 5.0 (m, 1H), 5.30 (s, 1H), 6.90-7.0 {(m, 3H), 7.10-7.25 (m,
4H), 7.25-7.40 (m, 4H), 7.40-7.60 (m, 2H); MS [M-Br}*: 470; mp 184°C.

25 Example 129
1~Phenethyl-3(R) ~(9[H] ~xanthene-9-carbonyloxy)-l~azoniabicyeclo
[2.2.2]octane; bromide
The title compound was synthesised according to methods d and a. The
yield of final step was 100 mg, 44%. *H- NMR (DMSO-d6): & 1.65 - 2.0

30 (m, 44), 2.1 (m, 1H), 2.9 - 3.05 (m, 2H), 3.15 - 3.6 (m, 7H), 3.85
(m, 1H), 5.05 (m, 1H), 5.3 (s, 1H)), 7.15 - 7.55 (m, 13H);

MS [M-Br]*: 440.

Example 130
35 1- (4-Oxo~4-phenylbutyl) -3 (R) - (S [H] ~xanthene—-9~carbonyloxy) -1-azonia



azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was

synt hesi sed according to nethods d and b. The vyield of final step was 16
ng, 16% 1H NWR (DVSO-d6): 5 1.65 - 1.95 (m 4H, 2.1 (m 1H), 3.1 - 3.9
(m 10H), WO9Ip4182H) 5 0 (m 1H), 15 5.3 (s, 1H), 7. 1PCTHEPOMEHES 7 3 -
7.5 (m 7H), 7.55 (t, 2H); M5 (M CF3CQ]*: 470. Exanple 136

3(R) - (9-Hydroxy-9[ H - xant hene- 9- car bonyl oxy) - 1- ( 3- phenoxypropyl )-1 20

azoni abi Cg’f%‘ﬂ&g{%ods?g&@ﬂ% 9*%'“(3&;@%% Ot | e conpound was synt hesi sed

accordin Cc an f final step was 340 ng , 71%
1H NWR (%@1@6«7 cCoRPOUEY Wam syrm)esue@@c(cnfdmg) toimetrotis o8 gndy b2Hjhe

1.95-2.1 :(é”ild ékbflrx%l?QtéﬂnwaQF&G » 99%(“11 Titr (§M§o-%165 (8015#51) 3 6350 (m
1H, 4.0 (t, 2H), (m 1 m 3H, 7 ém

7.40-7. 46 "('m 6Hyy 271 és‘z Li)g (Fhl IVB Br )-8 486: 1% 2139 Beanpl e
137 53(R)1K)9- I-lyd:rsoxy, 90[147*1. Xt hene- Qmpam)onyﬂ a&y)t 12phenat hy! - 17~ azani abi

30 cycl o 2 2 t bro € Th o) synt hesi sed accordi ng
to method& ¢ a%lgpa Tllﬁﬂ)’ ylgqe{ij ?ﬂt tq é@eéppgla g , 64% 1H NMWVR

(DMSO-d6): 6 1.32 (m 1H), 165(m 1H), 170195(m 2H), 2.1 (m 1H),
2.75-2.90g §I-931305(m1H) 3.30-3.50 (m 5H), 3.82 (m 1H), 5.05 (m
1H), 7.20-7. 035(m 10H), 7.40-7.50 (m 2H), 7.65-7.70 (m 2H) VS

[ M Br] *:17456 (4w arrPhs XY IBrpet] @@@'deh@gxaeshe'?zio@rhmam:e -138

3( R)w(g W&w:&&mwtﬂamec%&argﬁm]uaxﬁcélm@a t hi en- 2- yI pr opylh) 1- g
azoni abi cy.c oct ane ro e, Th it oun t.hesi se
accor di ngy %Lg%%ogbpou%ngai s eSlSEdleacg . F‘P %g $rl €97%
"H NWVR (DMSO df)fingl 1st80 waw 18 Ind),, 1&%62Hf mMRll-pMsoide)Oc-ﬁ 907 (-rr? J4H)n,, 2.05

(m1H), 261§0 ( "&m 18y ,7532185 i@ (&H)?H)3 15 § M, 2y, 3-429- 3 2%4m 2H),
3.75 (m .0 10 (m 0 (m '1R),” 7.14-7.26 (Mm 5H),
7.36-7. 455 (ml 31ﬁ)> P 63i=7' é*i”(m6 2!24) H’[M Bri — 74¥6m nfllp116:4 (¢,

15 2H), 7.5 (dd, 2H); MS [M-CF,CO0]*: 488.

Example 132
1-[3~(2,4-Diflucrophenoxy)propyl] -3 (R) - (9[H] -xanthene-9-carbonyloxy)
~l-azoniabicyclo[2.2.2)octane; trifluoroacetate

20 The title compound was synthesised according to methods d and b. The
yield of final step was 14 mg, 14%. !H- NMR (DMSO-d6): & 1.65 ~ 1.95
(m, 4H), 2.05 - 2.2 (m, 3H}, 3.1 - 3.55 (m, 7H), 3.8 (m, 1H), 4.05
(t, 2), 5.0 (m, 1H), 5.3 (s, 1H), 7.05 (t, 1H), 7.1 - 7.55 {(m,
10H); Ms [M-CF,CO0}*: 506.

25
Example 133
1-(3-Phenylaminopropyl)-3(R)-(9[H]}-xanthene~9-carbonyloxy)~1-
azoniabicyclo[2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods d and b. The

30 yield of final step was 17 mg, 17%. *H- NMR (DMSO-d6): & 1.65 - 2.0 (m,
6H), 2.15 (m, 1H), 3.0 - 3.5 (m, SH), 1.75 (m, 1H)}, 5.0 (m, 1H),
5.3 (s, 1H), 6.65 (t, NH), 6.55 (m, 3H), 7.05 - 7.3 (m, 6H), 7.35
- 7.55 (m, 4H}; MS [M-CF,C00]*: 469.

35 Example 134



_Exanpl e 139

3(R) - (9- Hydr oxy- 9H xant hene- 9- car bonyl oxy) - 1- ( 3- phenyl propyl )-1-azo 15

ni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was

- synt hesi sed”ﬁ%‘ Wing to methods ¢ and b. The vyield of fPﬁEﬁPg‘l’@ﬂ‘ans 85
ng , 41% 'H NWR (DVMSO-d6): 5 1.30 (mgg 1H), 1.65 (m 1H), 1.70-1.95 (m
211), 2.05 (m 1H), 2.5-2.6 (m 2H, 2.80 (m 1H), 3.05-3.75 (m 7H) 5.05

(m 11 fsts/dlnylBlaybtbhony) 8oy 123 ry Oud it -2l enelB- S0 FEAIRbxcyy AL0-

Exanple 1
3(R) - ( 9- HpdewiabigrrllR-Bedeckaper eniflusygacetatie phenyl but yl ) - 1- azoni

abi cycl of 2n¢. Zilqet é&ﬁpouhal fadlQy é}ﬂ@ﬁ@gﬁste% gecdiifingi {4 @eCRBBOUNEANNAS. The
synt hesi sed accor J(er%‘sto met ho c and The f fi naI steP was 84

el d
ng , 38% Yift ereass2h ngp 404- ﬁq)NMRl%A‘SQ (b, 2ot o (m
1H), 2.5- Zﬂﬁ,(m 12H)m, 288p (mu 4H).5 (8, 08H3. 4B3.(Mm BH5 (3, 73f()m 5H) (mp. 05

(m 1M, ¢, 5 7 igm 180 5 7- 1, 6, 1R7s782 A 250 M§ GMCF30R01 -

484. 30 Exa

3(R - (9- Wdﬁbxyﬂgﬁﬁxémt KHBhe- 3 8afHoPf) ox¥9 -[¥-CP:CORI'end®6 y| et hyI )-1-a

zoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conmpound was

synt hesi sed according to nethods ¢ and b. The 35 yield of final step was
81 ng , 3%F=Prie 1IRRR (DMSO-d6): 5 1.30 (m 1H), i ~iifl WO 01/04118

PCT/ HPOQ Q64693 b &ifx i dxfdth ) + 3 IRY ~ 19%ln-x2H)the2:,eO5-(dazﬂ&ﬂy18x§5€m 1H),
3.0(m 1 .8 (m 1H), 5.05 (m 1H),

6. 95-7.oH)aF”“éﬂ)“Y"g"'(fg&?%‘gd(tn{‘esﬁjré’/&%afm"" 7.65 (m 2H): MS

[ M CF3CO0Fhe ti4G2. cémgonadphas B4yAthesised according to methods d and b. The
3(R) - (9- ngpgyof9lf&§@1ntsfes€ev,a% FBIRANYEOX = bl HRSAIQBY DU V1) 53~ 25005

ni abi cycl o[ 2 2] oct ane; | uoroacetate The tit nmpoun
synt hesi sé&'a‘H‘Horoq g o et hddd T 3afdi. 16He 40 )ﬁFelzd”(af ¥- |°néTPr d#iép was

83 nmis, 33%e i} 1WVR (IWBOud6ui) S 5.3 ¢m.slkh, 7m), 7.55 (&, 2H);
MS [M-CF,COO0l*: 470.

Example 136

3(R) - (9~Hydroxy-9[H] -xanthene-9-carbonyloxy) -1~ (3-phenoxypropyl) -1~
20 azoniabicyclo([2.2.2]octane; bromide

The title compound was synthesised according to methods ¢ and a. The

yield of final step was 340 mg , 71%. H- NMR (DMSO-dé6): & 1.30 (m,

1H), 1.65 (m, 1H), 1.70-1.95 (m, 2H), 1.95-2.10 (m, 3H), 2.70 (m, 1H),

2.90 (m, 1H), 3.2-3.5 (m, 5H), 3.80 (m, 1H), 4.0 (t, 2H), 5.05 (m, 1H),
25 6.90-7.0 (m, 3H), 7.20-7.35 (m, 7H), 7.40-7.46 (m, 2H), 7.65-7.70 (m,

2H):; MS [M-Br)*: 48B6; mp 219°C.

Example 137

3(R) ~ (9-Hydroxy-9 [H] ~xanthene~9-carbonyloxy) -1-phenethyl-1l-azoniabi
30 cyclo[2.2.2)octane; bromide

The title compound was synthesised according to methods c and a. The

yield of final step was 290 mg , 64%. 'H- NMR (DMSO-dé): & 1.32 (m,

lH), 1.65 (m, 1H), 1.70-1.95 (m, 2H), 2.1 (m, 1H), 2.75-2.90 (m, 3H),

3.05 (m, 1H), 3.30-3.50 (m, 5H), 3.82 (m, 1H), 5.05 (m, 1H), 7.20~7.40
35 (m, 10H), 7.40-7.50 {(m, 2H), 7.65-7.70 (m, 2H); MS [M-Brl*: 456; mp



1.5-1.9 (m 7H), 2.05(m 1H, 2.6 (m 1H), 2,8 (m 1H), 3.1-3.45 (m 7H),

3.7 (m 1H, 4.0 (m 2H), 5.05 (m 1H), 6.95-7.0 (m 3H), 7.15-7.45 (m

9H), 7.65 (m 2H); M5 [M CF3C00]': 500. 15 Exanple 143

3(R) - (9- HyWOMP41834. x ant hene- 9- car bonyl oxy) - 1- ( 2- phenoxy e PGFTEPO0I064690

nlabi cycl 012. 2. 2] octane; trifluoroacetgte The title conpound was

synt hesi sed according to nethods ¢ and b. The vyield of final step was 102
: 48% Mk NVR (DMBO-d6): 5 1.3 (m 1H), 20 1.55-1.95 (m 3H), 2.05 (m

8 T 1H), 3.1 (m 1H), 3.35-3.65 (m 5H), 3.9 (m 1H), 4.35 (m
2H) 505 (m 1H), 6.95 (d, 2H), 7.0-7.1 (m 2H , 7.2 (m 4H , 7.3-7.45
(m 4H) ,exanPirétizgH) ;. MS [M CF3CQ0]': 472. 25 Exanple 144 .

1-[3-(4-Fl h |]-3 R 9- hyd -9H- t h 9- b
SR et QTR G R LR P s A

synt Besi saﬁnaasmmagzimzrrebtmﬁs Bramkeb The vyield of final step was 99
., 44% 6 d- 0
5" oemEnet bl SBGRL hg proylat fla Sipran;Cy tdefhad Janddo o 4
1H) 3. 95viedd ofH)finglOsten whd) 318.m% . Off. 2Hy, MR 1(DMSG-dgh: BH}, 307 3 (t,

2H), 7. 651}(t 12kH ; érMS {!MCFL 9 .90 L4483 EX@STDlr@ 144> m&l(xp%m
PCT/ MDO/ 064 9 67 z%‘ﬁ Hydroxy dH- xant hene- 9- car bon gé
( 3- pheny| & Py#382 1mg AdH i 3a3tﬂ dfel B2, 2: G thn@ ?W'f I%&?o‘é‘be beSThe title

congound ms 1synthesi sedimceaondi og tm)rre‘xhcads T6 ame) bm Jhe3eyvedsd (mf final

t 2 6 5 1, 30 51 1.55-1. 95
?meps\ﬁolas g‘?(en% J’lé? ity %M“?Dl}?%rq ) 4763 %?13(: ?25 3] g?) (m 2H),
3.75-3.8 (m,1H), 3.95 (m 2H), 42(d 1H) 50(m "1H), 6.35 (m 1H),
6.80 (d, g,gg)mg.lq,@-rSo (m 8H), 7.60 (m 4H); MS [M CF3000]': 468. 10
Exanpl e 14

3( g;m ( S- VB Y (2 diudreoxertiranatoenen s 6ash oWy PFH)- 13- S rehRR¥ Bropyt)~irazo
azonsabi cysebak?c1s.[2] DA)deCand)y @fifllioroacetate

The title compound was synthesised according to methods c and b. The

yield of final step was 85 mg , 41%. 'H- NMR (DMSO-d6): & 1.30 (m,

idg), 1.65 (m, 1BH), 1.70-1.95 (m, 2H), 2.05 (m, 1H), 2.5-2.6 (m, 2H),

2.80 (m, 1H), 3.05-3.75 (m, 7H), 5.05 (m, 1H), 7.1-7.45 (m, 12H),
20 7.65~7.70 {(m, 2H); MS [M-CF3CO00]*: 470.

Example 140
3 (R) - (9-Hydroxy-9H-xanthene~9-carbonyloxy) ~1- (4~phenylbutyl)-l-azoni
abicyclo[2.2.2]octane; trifluorocacetate
25 The title compound was synthesised according to methods ¢ and b. The
yield of final step was 84 mg , 38%. 'H- NMR (DMSO-~d6): & 1.30 (m, 1H),
1.4-1.85 (m, 7H), 2.05 (m, 1H), 2.5-2.6 (m, 2H), 2.80 (m, 1H),
3.05-3.4 (m, 6H), 3.7 {(m, 1H), 5.05 (m, 1H), 7.15-7.35 (m, 10H), 7.4
(m, 1H), 7.65 (m, 2H); MS [M~-CF3COO]*: 484.
30
Example 141
3(R) ~ (9-Hydroxy-9H-xanthene~-9-carbonyloxy) -1~ (2-thien-2-ylethyl) -1l-a
zoniabicycleo[2.2.2)octane; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The
35 yield of final step was 81 mg , 39%. *H- NMR (DMSO-d6): & 1.30 (m, 1H),

P



‘The title conpound was synt hesi sed according to nethods ¢ and a. The yield
of final step was 110 ng. 'H NWR (DMSO-d6): 6 1.4 (m 1H), 1.65 15 (m
1H, 1.75 - 1.95 (m 2H), 1.9 (s, 3H), 2.05 - 2.15 (m 3H), 1.8 (m 1H),
-3.15 (m 2O . 3 5 (m 5H), 3.85 (m 1H), 4.0 (t, H%Fi}",m’@."l(ﬁﬁ"(m 1H),
6.95 - 7.0 (m 3H), 7.15 - 7.2 (m 4H)667.3 - 7.4 (m 4H), 7.45 (d, 1H),
7.55 (d, 1H); MS [MBr]": 484; np 195C. 20 Exanple 147

3(R)-(9- 'V?téW(ln 9{A‘ﬂ xantheng:;, 92§,ar Bopy! QXY hmi; p"teﬁ%tdﬂ?’ ), 3. 0(m 1),

azoni abi c octane; trifluoroacetate The title conp ound

synt hesi s dl"éceoY‘Hl |l"|§)'t(§ Aed thod®, SHAnG-B. (MphdH) yi &1 85 g H*Hal %19&57\1\&5 19
mg 20% (ol 2NNR7( DYBD HGh; H) ). 4.8 (il Hbu) , 2563. @5 £:m; ) (M-tF8coo): 95 (m

glé?g 2.15 (m 1H). 2.8 - 2.95 (m 3H), 3.15 (d, 1H), 3.3 - 3.5
(m 5H) (m 1H), 5.1 (m 1H), 7.15 (m 4H), 7.25 - 7.4 (m TH), 7.45
(d, BH), 7.55 (d, 1H): M5 [ M CF3000)' : 454. 30 Exanple 148

3(R) -(9- '\'ﬂ% 29144 - xant hene- 9- car bonyl oxy) - 1- (2- phenoxyet hyl ) - 1-
azoni abi ¢ 2.2.2] octane; trifluoroacetate The title conpound was
synt hesi s &B)adeoﬁmwwaﬂmmw%ﬁﬁbswm) ?réﬂm@%wh‘atylérépavsas 24

ng, 24% ﬂi‘&bz%c‘ﬂvﬁozmtané led £ fdrodetatsdd 1.65 (m 1H), 1.8 - 1.95 (m
01/ 04119 PCT/ EPO0O/ 06469 68 (m 1H),

3 25 (m '&IT% tnga comgog (vﬁs mtheglgég arﬁcoi%ng I_osget‘(ltods §|_Bnd 'gh?m
1H) ,106. 95y1(ed.,d 2H)findl OStept wa2 B, mg.,187% mlH-BI-lﬁ}\d,R ?m?s:o -d6) 7.543. emm,GIrh)n \S)
[ M- CF3000] " 514404y, 57 Ef(a”P'fs 1&94@6 R) 25{% {24? F (m, 1H), 3.

phen )- 1-

[ H - xant hene 9- car’bonyl ox 0X0- azoni abl cycl(o’[2 2. 2]
oct ane; t | Fordadet atte - THelt Klﬁrl e'Zf’é(anpéuﬂél W@(S lﬂ)mt hésP5el Oadmer diihg to

met hods c7amsd7bas The oMj eld66f (f,i RB] ; sisepmv@schbd) Ms5049% 1H NWR
(DMSO-d6): 5 1.4 (m 1H), 10 1.65 (in, 1H), 1.75 - 1.95 (m 7H), 2.15 (m
1H), 2.8 (m 1H), 3.05 - 3.25 (m 4H), 3.3 - 3.5 (m 4H), 3.85 (m 1H),
5.085 m HAdmpld 1488 (m 4H), 7.35 (t, 2H), 7.45 - 7.6 (m 4H), 7.7 (t, 1H),

8.0 (d, ghQ) -;(QNE{Mx(y\Egg-OJQJr;theégfb—carbonyloxy) -1-(2-phenoxyethyl) -1-azo
: niabicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 102 mg , 48%. 'H- NMR (DMSO-d6): & 1.3 (m, 1H),
20 1.55-1.85 (m, 3H), 2.05 (m, 1H), 2,8 (m, 1H), 3.1 (m, 1H), 3.35-3.65
(m, S5H), 3.9 (m, 1H), 4.35 (m, 2H), 5.05 (m, 1H), 6.95 (d, 2H),
7.0-7.1 (m, 2H), 7.2 (m, 4H), 7.3-7.45 (m, 4H), 7.6 (t, 2H); MS [M-
CF3CO00]*: 472.

25 Exemple 144
1-[3~-(4-Fluorcphenoxy) propyl] -3 (R) - (9-hydroxy~9H-xanthene-9-carbonyl
oxy) ~l-azoniabicyeclo[2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 99 mg , 44%. 'H- NMR (DMSO-d6): & 1.3 (m, 1H),
30 1.6 (m, 1iH), 1.7-2.0 (m, 4H), 2.05 (m, 1H), 2.7 (m, 1H), 2.9 (m, 1H),
3.2-3.5 (m, 5H), 3.75-3.85 (m, 1H), 3.95 (m, 2H), 5.0 (m, 1H), 6.95
(m, 2H), 7.1-7.3 (m, 7H), 7.45 (t, 2H), 7.65 (t, 2H); MS [M-CF3C00]*:
504.

35 Exemple 145



15 Exanpl e 150 1- [3- (4-Fluorophenoxy)propyl] -3 (R - (9-nethyl-9

[ H - xant hene-9- car bonyl oxy) - 1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate’
The title conPound was synt hesi sed according to nethods ¢ _and b. The vyield
of final YRSV o5 ng " 24% 1H NWVR (DMBO-d6): 6 1.4 (FCTERHPO646%0 1 65
(m 1H, 1.75 - 1.95 (m 2H), 1.9 (s,63H), 1.95 - 2.1 (m 2H), 2.15 (m

1H, 2.8 (m "1H), 3.1 (d, 1H, 3.25 - 3.5 (m 5H), 3.8 (m 1H), 4.0 (t,

2H), 5. 08 (&)1 (slEyardey2onltintRbhe-9L cd BbdrP1ro8Y) ~1-(33Pheryi1a12{l ) ~1La20h£d, 2H) ;
M5 [ M CF30 502 ngl e 151
r

1- (3- (2, ?ﬁ‘*‘ilﬁé?oﬁ'ﬁéﬁﬁmep FYfyecspaset®enet hyl - 9[ H - xant hene- 9-

car bony| oky)titiazemipphhd yuds0 6¥nPhediced anmortiing ltvoneexeisat eankhe.t Td €
conmpound syn i sed accq di ng h Jdhe Id f final
ctop wasiB 3t bRl §3F fiRcpoimo M a3 Guibhel: Tl |
1.7% - 11Bb @rp52H)95 1m9 3@$, BHP, (B, QH) , 22.165-¢R75 3H), lm,sz(m(mlH}H).s 1 (d,

gbaan?eO?Sﬁﬂ 360 m, 728, 37754308 (oBHin) 73595 (WY 263D 4. Mpa ( WPF30@0Lm,: 520.
3(R) - (9- Mt hfP1- 38] - 2Bt PeRR- Grcdfbonyl-By)->2- (B- SHenyl-2% HprA8hyINs wo

01/ 04118 [ITF3EBOD/:08669 69 1- azoni abi cycl of 2. 2. 2] octane; trifluoroacetate
The title conmpound was synt hesi sed according to nethods ¢ and b. The vyield
of final step was 16 ny, 15% 1H NWR (DMSO-d6): 6 1.35 (m 1H), 1.6 (m
1H)1,01.7Exan1o19uﬁ 4H) 1.9 (s, 3H), 2.1 (m 1H), 2.7 (m 5 1H), 2.95 -

3.05 . o 15 . (m 1
305 Enm] ﬁ_% (:::7 detiy 76311(5-1%%% 3- Z&b(oﬁklélé% 1 (@-pg%h(tﬁﬂ&%ﬁ-ﬁ (m 1H),

(M @3m°m&%1°éﬁa%ﬁlecw? 7 promide
1-[3-(4- t‘ib{éir'tﬁ)l&y@M@&yﬁd)ruﬁﬁyb}nﬁa(ea).sé&-aﬁebfdﬁl@[:bﬂmét&BHEeél%nQ-a The
car bonyl ox cycl 0 ctane; roac te The |l e
corrpound V\%1> f/a%‘ﬁ’é'g a%c%i%%lnﬁg o me HD%‘{ g EFT[& 1H))I el d’ f final
st eld was (M0 1fy, 1896 —1IH-9ENNF\’, (am/sow) Is63H) 4 @n@S rH? 15 Imp3BH)m 118), 2.75
- 2.05 (g, "1'#); 139_5(%“ :ﬂﬁé 231255 ”3 51'?9«\; %)8 18 dMmlHa) ,3- 1.4 4, 1H) .
3.25 - 3.5 95

2) 505 (m, m), 95— ™ m, 3H), 715—72 (m, 4H), 7.3 -

7.4 (m, 4H), 7.45 (d, 1H), 7.55 (d, 1H); MS [M-Br)*: 484; mp 195°C.

20 Example 147
3(R)-(9~Methyl-9[H]-xanthene-9-carbonyloxy)~-l-phenethyl-1-
azoniabicyclo[2.2.2]octane; trifluorocacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 19 mg, 20%. H- NMR (DMSO-d6): & 1.4 (m, 1H},

25 1.65 (m, 1K), 1.8 - 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8
- 2.95 (m, 3H), 3.15 (4, 1H), 3.3 - 3.5 (m, 5H), 4.9 (m, 1H), 5.1
{m, 1H), 7.15 (m, 4H), 7.25 - 7.4 (m, 7H), 7.45 (d, 1H), 7.55 (d,
1H); MS [M-CF,;CO0]': 454.

30 Example 148
3(R) - (9-Methyl-9[H] ~xanthene-9~carbonyloxy) -1~ (2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 24 mg, 24%. 'H- NMR (DMSO-dé6): & 1.4 (m, 1H),
35 1.65 {m, 14), 1.8 - 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.95



.(m 1H) 6.65 - 6.8 (m 4H), 7.2 (m 4H), 7.35 (t, 2H), 7.5 (m 2H), 9.0

(s, OH) ; M5 (MCF3CO0] *: 500. Exanple 154 20

1- (2- Benzyl oxyet hyl ) - 3(R) - (9- net hyl - 9[ H] - xant hene- 9- car bonyl oxy) - 1-

-azoni abi cyciwelednsiag] oct ane; trifluoroacetate The title congenarbonsss

synt hesi sed according to nethods ¢ and ). The vyield of final step was 14

ng, 14% 'H NVR (DMBO-d6): 5 1.4 (m : 165(m 1H) 175- 95(m

2H), 1.9 (s, 3H, 2.1 (m 1H, 29m251H§ S 75 -

3.95 (m 3y, 185 Bs25 Apy 18.,053(4~ 316§, !ss)r(rn3 ﬁﬁ)ﬂnr? Bl 74 55(+ﬁr 9H) ;

YB(EMPEFB%Q]' '5. @@?(m,Elﬁm(ﬂg% 555(#, 2H), h7 05 g(t, 2Hb), |7 15 )(m,l 3H), 7. 2530
enoxypr op | ene- 9- car bonyl oxy azoni a-

bi cycl o[ 2.72. 2ﬁbc¥‘a gEI) ’bl)Mé %’g%%oltrt 18- conmpound was synt hesi sed accordi ng

to nethods d and a. The y| eld of final step was 323 ng, 50% 1H NWR

DIVB d6 3 m 1. 65 (m 1H), 1.70-1.95 (m 2H), 2.0-2.2 (m
( )”2‘%1 146 3 12 (m (1H) 5?25-3.50 (m (5H), 5?80 (m 1H),( 4.0

(t '2H), ZHRS- os-mthm)s tna;-&x(@ensi-a-ceerb@nylro:m(-hrtmo-¢WMtxw- 6H) ,

WO 01/ 04111&aEGTi£°Q9é%69 2]7<Q:tZ!145 gr;@‘ﬂu&fgacékute [M' BI‘] ‘. 486; nmp 157C.
Exanpl e 156 1-

( 3- pheny| dfey iR RPIRMRA Y2 3KPGRes 5189 PEERFAILY, 1] SpePefRft énd-B- e
car bonyl O)@&)e—la @E(Iﬁlhabls(tyéﬁhxa{sZ 12. a&,oatganeln bmmn(dmsd’-lr&s)tl &l 2 acanpamd was

ot S g Sl S e 14 S 4t s 2
2H), 2.30 < mqu)n, 4H)65-3.380 1B (m2HH) 239053(n901f4)m 3I—95 (@,50%(1 7.1H)

3.60-3.90 0 4. m00 bl-e-d 2 5 1
5 15 (5, 1 f?fH) 7#380({, IT)ZH;H) 73497 0356m4( 416)‘10 7e7 @t 1|ﬂb Hs);lcp @ 1H,

[MBr)': %i) %%Egcookxaﬁ%?e 157

1-(3- phenoxypropyl) 3(R)-(10, 11- Di hydr o- SH-di benzo[ a, d] cycl ohept ene- 15

5- can ?onylé)ax% oni abi cycl o[ 2. 2. 2] octane; brom de The title conpound was
synt hesi sed- 8ok ng to nethods d and a. The yield of final step was 290
mg , 94% UH3I-NVRFLGDESBhendxy)HECHYED-I(R) -~ (9-methyl-9[H]-xanthene-9-

carbonyloxy)-1l-azoniabicyclo[2.2.2]octane; trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The

yield of final step was 25 mg, 24%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),
20 1.65 (m, 1H), 1.75 = 1.95 (m, 2H), 1.9 (s, 3H), 1.95 - 2.1 (m, 2H),

2.15 (m, 1H), 2.8 (m, 1H), 3.1 (d, 1H), 3.25 - 3.5 (m, 5H), 3.8 (m,

i), 4.0 (t, 2H), 5.05 (m, 1H), 6.95 (m, 2H), 7.15 (m, 6H), 7.35

(t, 2H), 7.5 (dd, 2H); MS [M-CF,C00]*: 502.

25 Example 151
1-[3-(2,4-Difluocrophenoxy)propyl]-3(R) - (9-methyl~-9[H]-xanthene~-9~
carbonyloxy) -1l-azoniabicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 16 mg, 15%. !H~ NMR (DMSO-d6): & 1.4 (m, 1H),
30 1.65 {m, 1H), 1.75 - 1.95 (m, 2H), 1.9 (s, 3H), 2.0 - 2.15 (m, 3H),
2.8 (m, 1H), 3.1 (4, 1H), 7.05 (t, iH), 7.1 - 7.4 {(m, BH), 7.5
(dd, 2H); MS [M-CF,C00]*: 520.

Example 152
35 3(R) - (9-Methyl -9 [H] -xanthene-9~carbonyloxy) -1~ (3~phenylaminopropyl) -



1H), 1.65-1.80 (m 1H), 1.80-2.0 (m 2H), 2.0-2.20 (m 3H), 2.80-3.0 (m
3H), 3.15-3.30 (m 2H), 3.30-3.45 (d, 1H), 3.45-3.80 (m 5H), 20 3.85-4.0

2 5. 10 1H), 5.20 (s, iH), 6.80-
Esmgo H)o ?‘Ygg‘i‘fﬁ% 7.10-7. 30 m 8I|:|)|) 7.40 Efn I2t|)|) VB [M"%F‘I“";““ﬁ%zmrrp
182C. Exanple 158 25 3 (R) - (5 [H -8 benzo [a, d]

cycl ohept ene- 5- car bonyl oxy) -1- (3-
phenoxypi-%axhisbhgéwmbl @W&ﬁh&;&:&k@ﬁ&@&&em@m de The title conpound was

synt heS|sed accor | to rret od d, a é/l eld of fi naI ste was 180
o £ F i IR DTS BrtheSiae seporditacts Hetppps & Ba 5 Bel'n> 50)
1 95 ( myikhii, oﬂfinémstﬁbl)wasQl& n(g”n 190, 3H) NMR. eﬂspdgis)ll—bs 133525m; 345 (m
m, 1 05 (t 9 H) 2115 45 o 7.1 (m

7%3(6 (. ?)H 5 1. 92|_Q§5 (Pﬁ {Dr‘g (%/S ?1 %28 ?11ém'ExarrpI e
159535 JEHR) - (2:3[9I54] Ij @ént@[ 3HY] cyel ohéptefio- §Hbar B@ﬁ%/l@b(y}ﬂ)lz- phehdmhyl -1 WO
01/ 04118“4_I?CT/:_J,EI%0%0%@9 5155a;,9n|3@[tp| cyelogl 2.2.13] et 3|, br.amge okpe title
corrpound was synt hesi sed accor to methods d and a. The yield of final
step was’ éio‘?rgZHéth%‘S ApC NWJ(DI\E@dG) ' 51.2(m 1H, 1.7 - 1.9 (m
2H), 2.0 (m 1H, 2.85 - 3.1 (m 4H), 3.3 - 3.5 (m 5 5H), 3.85 (m 1H),

4.95 (m..1 3545 (s, 1H), 7.05 (m 2H), 7.25 - 7.5 (m 11H), 7.55 (m
2H); M5 (IWIT% '"77450; np 248C. The Exanples 160 to 164 illustrate
phadf mac dutlidcdl4 ~Evdposiphemexy pxapnvdil g (R - Aempthssierh [Hlmxantheneafd

procedurg,£,o5 1%}95 L1 RieRaisidyello 2. D2 FXSmLe &R 1BbRNRIAREON Of a
phar maceut i ca]f nposition: tablets Formul ation: Conpound of bth% pr esent

i nvent i o/me. .t%t.l.e. F?’F‘E"?‘%ndswes fyrthgsisec: pSeprding to methods ¢ and
........ yield.of final step.was. 19 mg,.18%.. *H-18lR 6(Dmgo dd)crvcriygt ah,l i1AE,

cel l ul ose JLhoht I ci,c, anhyd
....... Wes ui, an); 2,751 208 G 4D aLb Y, Skl L08R RS
L 15,  (m, 1H),. . 3.1 .(.Clz.lﬂ.).'. .3 255 r’ﬁ;}5 (m, 5H), 3.8 - 3.95 (m, 3H), 5.05

{m, 1H), 6.65 - 6.8 (m, 4H)}, 7.2 (m, 4H}, 7.35 (t, 2H), 7.5 (m,

2H), 9.0 (s, OH); MS {[M-CF;CO0]}’: 500.

Example 154
20 1-(2~Benzyloxyethyl) -3 (R) - (9~-methyl-9[H] -xanthene-9-carbonyloxy) -1~
azoniabicyclo[2.2.2]octane; trifluorcacetate
The title compound was synthesised according to methods c and b. The
yield of final step was 14 mg, 14%. H~ NMR (DMSO-d6): & 1.4 (m, 1H),
1.65 {m, 1H), 1.75-1,95 (m, 2H), 1.9 (s, 3d), 2.1 (m, 1H), 2.9 (m,
25 1H), 3.2 - 3.5 (m, 6H), 3.75 - 3.%95 (m, 3H), 4.5 (s, 2H), 5.05 (m,
14), 7.15 (m, 4H), 7.3 - 7.5 (m, 9H); MS [M-CF,CO0]': 484.

Example 155

1-(3-Phenoxypropyl) -3 (R) - (9[H] ~thioxanthene-9-carbonyloxy) ~1-azonia~
30 bicyclo[2.2.2]octane; bromide

The title compound was synthesised according to methods d and a. The

yield of final step was 323 mg, 50%. 'H- NMR (DMSO-d6): & 1.35 (m,

), 1. 65 (m, 1H), 1.70-1.95 (m, 24}, 2.0~2.2 (m, 3H), 2.75-2.90 (m,

i#), 3,12 (m, 1H), 3.25-3.50 (m, 5H), 3.80 (m, 1H), 4.0 (t, 2H),
35 5.0 (m, 1H), 5.6 (s, 1H), 6.94-7.0 (m, 3H), 7.22-7.41 (m, 6H),



20 Using a m xer machine, 15 g of the conpound of the present invention
was mxed with 340.8 g of lactose and 85.2 g of mcrocrystalline

cel lul ose. The m xture was subjected to conpression noul d| ng _usi n‘g
-roller conP2M8#1¥ o give a flake-1ike conpressed materialP 00648%e- | ke
conpressed material was pul verized usimg a hanmer mll, and the 25

pul veri zed material was screened through a 20 nesh screen A 4.5 g portion
of light $ijd_gig, a@hyq;d dgysangd gh13. edf; RBOUESEUM stearate were added to
the screened material and m Xed. The m xer product was subjected to a

tabl ets maki ng machi ne equi pped with a die/punch system of 7.5 mmin

di anet er , gtdapngbysebt ai ni ng 3,000 tablets each having 150 30 ng in weight.

Crarml e 165 RER b oS PR I O Bt
1 | HSH Vﬁ:ﬂ:bbﬁﬂd:ﬂ;ﬂ ~RPCIraERABAOPNG] 2. 2 22]cathane £ bromide

------ The ‘title ' compound ‘was synthes:.sed acc%gdgngg:lgo yél{fbnd?f %g/%#‘% 3 dg%% K25

......... yield of final step yag 2%}y maVvagrdsdi uifl stN@élﬁr APRCL, 50-1.60
--------- {m,1H),- 1.60~1.80- (m,-l-H-)- .11sp (Em 5HHVOII 0y phppp)Gebl 850580 (m,

....10....4.35-4.60. (doble. dd,. 2H), 5. 101(11 rrgi) Parisid t@l.c6.05 (dd, 1H),
......... Usi L6l zed bed
granul ati ng maan i 2![% g of t%e dorlnlt)%)u’nglsggm'g%é pqi%gsgm l:énsdentl on was

m xed with 285.6 ¢ of lactose and 122.4 g of corn starch. Separately, 22.5
g of pol yg*,mglgyig-pl i done was dissolved in 127.5 g of water to prepare a

bi nding s tion. a fluidized bed granulating pachine, the binding
sol ution %a? ﬁ 'i‘)’%yﬂ'hea & o0 A3 -Rirthea S Fienee -5 S ereidertane- 5 g
portllon ob- mbaslw)sﬂ.eaicahebmloulche.dz]batiﬂue bbbmidecd granul ates and

m xed. Th'?h@Q}]&hQ dé’ ouwrw%s"‘@%the%bls E§1 R0t 8s Ry L APLEl JRK NG, JaChi e
eqw pped. Wt “)p
yield of final step was 290 mg , 94%. *H- NMR (CDCl,): & 1.45-1.60 (m,

1H), 1.65-1.80 (m, 1H), 1.80-2.0 {m, 2H), 2.0-2.20 {m, 3H), 2.80-3.0
(m, 3H), 3.15-3.30 (m, 2H), 3.30-3.45 (d, 1H), 3.45-3.80 (m, 5H),

20 3.85-4.0 (m, 2H), 4.20 {m, 1H), 5.10 (m, 1H), 5.20 (s, 1H), 6.80-6.90
(d, 28), 6.90-7.0 (t, 1H), 7.10-7.30 (m, BH), 7.40 (m, 2H); MS [M-
Br]*: 482; mp 182°C.

Example 158
25 3(R)-(5[H]~Dibenzo[a,d]cycloheptene-5-carbonyloxy)-1- (3~
phenoxypropyl) ~l-azoniabicyclo[2.2.2]octane; bromide
The title compound was synthesised according to methods d and a. The
vield of final step was 180 mg, 56%. H~ NMR (DMSO-d6): & 1.2 (m, 1H),
1.6 (m, 1H), 1.7 - 1.9 (m, 2H), 1.95 (m, 1H), 2.1 (m, 2H), 2.8 (m,
30 1H), 2.95 (4, 1H), 3.25 - 3.45 (m, SH), 3.8 (m, 1H), 4.05 (t, 2H),
4.9 (m, 1H), 5.45 (s, 1H), 6.9 - 7.1 (m, 5H), 7.3 - 7.5 (m, 9H),
7.55 (d, 2H); MS [M-Brl*: 480; mp 111°C.

Example 159
35 3(R)~-(5[H] -Dibenzo[a,d]cycloheptene-5-carbonyloxy) -1-phenethyl-1-



bi concave systemof 6.5 mmin dianmeter, thereby obtaining 3,000 tablets,
each having 150 ng in weight. 20 Separately, a coating solution was
prepared by suspending 6.9 g of hydroxypropyl net hyl cel | ul ose 2910, 1.2 g
of pol yet hyY@pud4ig8ycol 6000, 3.3 g of titanium di oxi de aRCI/ER0Y/OG6DT
purified talc in 72.6 g of water. Usirg a H gh Coated, the 3,000 tablets
prepared above were coated with the coating solution to give filmcoated
tabl ets, each. .25 havj 4.5 i ght. Exanple 162 Preparation of a
phar maceut® 837’“&5%%%‘#%0%?"7‘1&&5{ \A§Fant Fornul ati on: 30 Conpound of
t he presefMhei hifglwt compound. was sym:hesazb@@ dcoreipgital ogthads siahnde. The
""""" eld:of final step whs leA‘mlglo é@% Poy-t Nl‘ﬁﬂ (%&S? )GO lénquf t)he

vie
present invention was di ssol ve SI 0 glca sal and t he

sol uti on #ad adjstBd 3 ra 235 (Pt Hf) 'vo?u‘?r’e 0T3 o it t B-Bhe %aﬁTémsal i ne
rsﬂol ut§ on, s@i»sp@nslsdm,nnl) \r<\040§5 Qﬂ\lllﬂq)PgTzéEBOgép?ﬁW 7.35Mm PRH} j Ons26Nto 1
capaci ty_agpou I lized at nutes to give
liquid i nfala Eiyﬂﬁ r71 ‘5" I@payﬁt T i é5§ha{%gég}’ff1 cal conposition:
powder i nhal ant Formul ati on: Conpound of the present invention...........

200 ug LaCtosﬁ%e Exa ﬁles 160 to 164 "illustrate; Fharmaceutié) cﬁ?@ 1tlon
portion of the conmp the present 1nventron was un xed vmth
400 g of kaeersiag %mah%lpzwqmlwfttpeh apfl nrece A e ﬁ%tm‘sr pﬁa@n@mpn a

powdgy inhal er for exclusive use to produce a powder inhalant. 15 Exanple

164 Preparati % 8 a pharmaceutical conposition: inhalation aerosol.

For nul at i 6™ Pnd of the present invention............ 200 ug
Dehydr at edréﬂbath.ute@f et pydrmakewticlal USbhpositiord, 4801étegy 20
1,1,1, 2- T%mllaté%g_et hane (HFC-134A) ......... 46, 810 , ug
Compound of the present invention ............ 5.0 mg
15 LACtOS . st i ieieicnenrcnnsconesocanacenonanaaans 113.6 mg
Microcrystalline cellulose.......c.cerecnnaaans 28.4 mg
Light silicic anhydride............. e 1.5 mg
Magnesium stearate........ccieeecrerocnnnncon 1.5 mg
20 Using a mixer machine, 15 g of the compound of the present invention

was mixed with 340.8 g of lactose and 85.2 g of microcrystalline
cellulose. The mixture was subjected to compression moulding using a
reller compactor to give a flake-like compressed material. The flake-
like compressed material was pulverized using a hammer mill, and the
25 pulverized material was screened through a 20 mesh screen. A 4.5 g
portion of light silicic anhydride and 4.5 g of magnesium stearate were
added to the screened material and mixed. The mixer product was
subjected to a tablets making machine equipped with a die/punch system
of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150
30 mg in weight.

Example 161
Preparation of a pharmaceutical composition: tablets coated
Formulation:

35 Compound of the present invention................. 5.0 mg



The active ingredient concentrate is prepared by dissolving 0.0480 g of
the conmpound of the. present invention in 2.0160 g of ethyl alcohol. The
concentrate is added to an appropriate filling apparatus. The 25 active

i ngredi ent WOV ate i s di spensed into aerosol contai nePCTERBIOAGdspace
of the container is purged with Nitrogem or HFC 134A vapor (purging

I ngredi ents should not contain nore than 1 ppm oxygen) and is sealed with
val ve. 11. of HFC- 134A propellant is then pressyte jlled into the
seal ed con%gﬁﬁggf'BO'T'HS'rH11111”ITTWT'[I]3FFF[I1"FPFf%f&f* CL W

01/ 04118 ROThEFOBKDE469 - -74. - GLAING- 1.- -A-compound: accdPed g to fornula (1)
R B Ol GoiGhRly1byrrdGddhe oV (CH). . (L).. R2.P 5 whenebmg (¢) is a phenyl
ring, a C4 to C heteroaromatic compound containing one _or nore

het er oat oM@9IBRS Y™ Shed 4dCenyt - *5,-6; 7, 8-ret rahydr onapht haP &1  or bi phenyl
groups R1,myRZomyptoB31eaidhlbseependentl.y . .repr.esent. a.hydi®gen at om or

hal ogen at or hydr group, or a phenyl, - -SSR, -NRR5,

- NHCOR4, ?P%é&?ﬁg‘}%ﬁf‘e-%%%g@°vcou'«f4' ‘dr"it]:3'gbe'ﬁ,'q§P'%1msgtrai ght or
branched |Tdwepiumldipkidg.oup- whi-Gh -may. .opti onal-ly. be -subst inaut ed, for

exanpl e, WhiBrleq RudEOXy, Or al koxy, group, wherein R4 apd; By each

I ndependently represent a hydrogen atom straight or branched | ower alkyl
group or together 15 forman alicyclic ring; or R and R2 together form an

aromafi ¢, usahyCy GhuldivedNdLE0aYEldtEng ind@Ghife, 3580 dfNtifgRbmbé e Oftthed; A
represents a . G ventTon s hixcA Oichi285 605 Tact S5 ana ¥22.2% of corn
starch. Separately, 22.5 g of polyvinylpyrrolidone was dissolved in
127.5 g of water to prepare a binding solution. Using a fluidized bed
granulating machine, the binding solution was sprayed on the above
15 mixture to give granulates. A 4.5 g portion of magnesium stearate was
added to the obtained granulates and mixed. The obtained mixture was
subjected to a tablet making machine equipped with a die/punch
biconcave system of 6.5 mm in diameter, thereby obtaining 3,000
tablets, each having 150 mg in weight.
20 Separately, a coating solution was prepared by suspending 6.9 g of
hydroxypropylmethylcellulose 2910, 1.2 g of polyethylene glycol 6000,
3.3 g of titanium dioxide and 2.1 g cf purified talc in 72.6 g of
water. Using a High Coated, the 3,000 tablets prepared above were

coated with the coating solution to give film-coated tablets, each

25 having 154.5 mg in weight.
Example 162
Preparation of a pharmaceutical composition: liquid inhalant
Formulation:

30 Compound of the present invention............. 400 ug
Physiological saline.....cveeriernenecnneroanes 1 ml

A 40 mg portion of the compound of the present invention was dissolved
in 90 ml of physiological saline, and the solution was adjusted to a

35 total volume of 100 ml with the same saline solution, dispensed in 1



-S(0)-, S or -NR6- group, wherein R6 and R each independently 20
represent a hydrogen atom straight or branched | ower al kyl group or R6
and R together forman alicyclic ring; mis an integer fromO to 8;

provi ded tWaPV8n m= 0, Ais not -CH2-; p is an integRETEROA6469t 0 2 and
the substitution in the azoni abicycligz ring may be in the 2, 3 or 4
position including all possible 25 configurations of the asymetric

car bons; I, LO : [ i) Ehi e een
Repl aced " 1%"%%?%%?3% M %ﬁgﬁﬁ %F“mﬁ%’lfﬁ(l){fffﬁ'ie%{lﬁ??‘?%%l Hﬁﬁﬁll M S
WO 01/ 04 B9snPOreEPOD/03886DLquAg inhalany. 040 R8 R8 R10~ wherein RI10
represents a hydrogen atom a hydroxy or nethyl group; and R8 and R9 each
i ndependent | regresent R11 R11 R11 R11 S RI1 SOO5 ~, -/ , - werein
R1' repr@§@ﬂ%§ &%fydrogen or hal ogen atomor a straight. or 10 branched

| owed al lpybpapartipn a8l aPhiafiiaeaaticalacagugt eifn powddiHinhar&d?2- CHZ-, -0-,

-0-CHZ-, =S .2S-CHZ- or -CH=CH; and X represents a pharmaceutically
ormuylations . :
acceptabfé ani on of a nmono or polyvalent acid. 2. A compound according to

cl ai m 1, Cahpquaidno firiheabkgsendr duyentisnpr.esent-as RI0tug R or R1' contains
from1l te.des@rbon atons, 3. A conpound accordqqgoéqﬁplain1l or 2 wherein

p=2. 4. A conpound according to any one of the preceding clains wherein

(c) represents a phenyl, pyrrolyl, thienyl, furyl, biphenyl, naphthalenyl,
5, 610/, 8- he2d ahpsriapbt hileeBytpovh@nzOfthe Hrdisax ol itvent 2dh was dmd@bythlOr

benzot hi %%&i&”wigﬁc%ﬁb g of lactose, and a 200 mg portion of the mixture was
packed in a powder inhaler for exclusive use to produce a powder

inhalant.

15 Example 164

Preparation of a pharmaceutical composition: inhalation aerosol.

Formulation:

Compound of the present invention............ 200 ug

Dehydrated (Absolute) ethyl alcohol USP...... 8,400 ug
20 1,1,1,2-Tetrafluoroethane (HFC-134A)......... 46,810 ug

The active ingredient concentrate is prepared by dissolving 0.0480 ¢
of the compound of the present invention in 2.0160 g of ethyl alcohol.
The concentrate is added to an appropriate £filling apparatus. The

25 active ingredient concentrate is dispensed into aerosol container, the
headspace of the container is purged with Nitrogen or HFC-134A vapor
(purging ingredients should not contain more than 1 ppm oxygen) and is
sealed with valve. 11.2344 g of HFC-134A propellant is then pressure
filled into the sealed container.

30



5. A compound according to claim4 ' presents a phenyl,
“pyrrolyl or thienyl group. 6. A cﬂ”‘ﬁ@“ﬁmﬂmw“ﬁ to any one of the
preceding clains wherein Rl, R2 ach 1sndependently represent a
- hydrogen owdwleegen 25 atom or a hydroxy, nethyl, tert-bPCHER00/06262 OH,

3- hydr oxypropyl, -Ove, -Nwe2, -NH 4-CO\IH2, -CN, -NO2, -COOve or -CF3
group. 7. A conpound according to claim6 wherein Rl, R2 and R3 each

i ndependently represent a hydrogen or_ _hal ogen atom or a hydroxy group.

This Sheet Has Been Replaced (111111EE¥$17 122122 1100 17010t ain teinnd
~Lrrr e 11t €L Ms W 01/04118 PCT/ &P00/ 06469 76 8. A conpound
according to claim7, wherein the halogen atom is fluorine. 9. A conpound
according to any ORecdMpolihe fUcBethdGoCkainiRa Wherein A represents a - CH2-,
-CH=CH1 -CO, -NH, -NMe-, -0- or -S- 5 group; nis O or 1; and mis an
integer from1l1l to 6. 10. A conpound according to claim9, wherein A
represents a -@#-, -CHCH or -0- group and mis 1, 2 or 3. 11. A
conmpound accor di ng\te~any one of the precedin i gvhergin the
azoni abi cycl o grouf yubst it ut ed OR &ce ni t.roge tom\nl/o with a
3- phenoxypropyl . 2¢ple xy@ﬁérl—‘@_ﬁ & %’EI'T@I (CHaljohet hylg 3 phenyl propyl,
4- phenyl but yl , '32( ~kydr oxyphenoxy) propyl , _3- (M- uor ophenoxy) pr opyl ,

2- benzyl oxyet hyl , 3- pyr'?%l -1-yl propyl, 2-#hien-2- ylethyl or

3-thien-2-yl propyl group. 12. A conpound according to any one of the
preceding clains 15 wherein B represents a group of fornula (i) and R8 and
RO each independently represent a pHényl, 2-thienyl, 3-thienyl, 2-furyl,

or 3- furyl group and R11 represents a hydrogen atom 13. A conpound
accofdi ng'hegedmy one of clains 1 to 11, wherein B represents a group of
formula (ii) and Q represents a single bond, 20 a -CH2-, -CH2-CH2- group
or an oxy§eis at pmenyl4 rigy,canpotindC,abeirmpangna o canymmnvadofontzdnpne cadi ng

cl ai ns

or more heteroatoms or a naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl
or biphenyl group;
R!, R? and R® each independently represent a hydrogen atom or halogen
10 atom, or a hydroxy group, or a phenyl, -OR!, -SR! -NR'R’, —-NHCOR', -
CONR*R%, ~CN, -NO,, —COOR' or -CF; group, or a straight or branched lower
alkyl group which may optionally be substituted, for example, with a
hydroxy or alkoxy groﬁp, wherein R?and R® each independently represent
a hydrogen atom, straight or branched lower alkyl group or together
15 form an alicyclic ring; or R* and R? together form an aromatic,
alicyclic or heterocyclic ring,
n is an integer from O to 4;
A represents a -CH,-, -CH=CR®-, -CR®=CH-, -CR°R’-, -CO-, -O-, ~8-,
-S{0)-, SO, or -NR®- group, wherein R® and R’ each independently
20 represent a hydrogen atom, straight or branched lower alkyl group or
R¢ and R’ together form an alicyclic ring;
m is an integer from 0 to B; provided that when m = 0, A is not -CH,-;
P is an integer from 1 to 2 and the substitution in the azoniabicyclic
ring may be in the 2, 3 or 4 position including all possible
25 configurations of the asymmetric carbons;

B represents a group of formula i) or ii):

heet Has Been Replaced
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wherein X represents a brom de, i gf.| uor oacetate anion. 15. A
conpound according to any one omnmmwalﬂjm[;rml ai ns wherein the
azoni abi cyclo group is substituted ¢n ¢ het 3sposition. 25 16. A conpound
accordi ng WO WM4llm 15, wherein the substituent in the 3 RorgPpd/esachas (R)
configuration. 17. A conpound accordingsto claim 16, wherein R8 is
different fromRO in group i), and the asymmetric carbon to which R8 and
RO are bonded has the (R) configuration. 30 18. A conpound according to
claim 16, wherein RO i'f different froryRO g _group i) , and the asymetric

carbon to which R8 and” RO § bonded has (®1oconfiguration. 19. A
conpound according to anwsiﬁoof t he preceo ains which is a single
i soner. 35 20. A conpoungpdceordi ng to cl ai ich is This Sheet Has
Been Replaced |1i1111111 111 t LI1illl11] WD 01/04118

PCT/ EPOQ 06469 77

3(R) - D phenyl acet oxy-1-(3-phenoxy-propyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane;
brom de

3(R) - (2- Hydroxy- 2, 2- di phenyl - acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi
cyclo[2.2 e; ] - -0 j ' 0 -1

(3- pheri oﬁ%p%g%gﬁl ) r-e?} ggéo%%agi%g%geé %@32 %?ggﬁgﬁ{’?&%ﬂ' 'I(L:Ie&%p’ and
3(R) - ( 2- Hydawsk - 2apheimderondenitdn-repyesertet oxy) - 1- ( 3- phenoxypr opyl ) - 1-
azoni a- bi cycl o[ 2. 2. 2] ocf ane; gy om de

3(R) - (2-Furan-2-yl - 2- hy oxy- £- phengyh acet c$>21 )-1- (%11phenyl allyl)-1-azo 10
ni abi cycl o( 2. 2. 2] oct ane; org S o 0
3(R)3(2-Furan-2-yl-2-h VA~ heny@ox@- ¢ Z-ﬁénoxyet hyl ) - 1-azo

ni abi cycl o[ 2. 2. 2) oct ane; brom de

3(R) - (2-Furan-2-yl -2-hydroxy- 2- phenyl acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azo

ni abi cycl o[ 2. 2. 2] oct ane; brom de 15

3(R)-(2,2-Dithien-2-yl acet oxy)-1-(3-phenoxypropyl)-1-azoni abi cycl o

[2.2.2] octane; brom de

wherein R'Y represents a hydrogen or halogen atom or a straight or

10 branched lower alkyl group and Q represents a single bond, -CH,-, -CH,-
CH,-, -0O-, -0-CH,~, -S-, -S-CH,- or -CH=CH-; and
X represents a pharmaceutically acceptable anion of a mono or

polyvalent acid.

2. A compound according to claim 1, wherein any alkyl group
15 present as R* to R’ or R contains from 1 to 4 carbon atoms.

3. A compound according to claim 1 or 2 wherein p=2.

4. A compound according to any one of the preceding claims

wherein © represents a phenyl, pyrrolyl, thienyl, furyl, biphenyl,
naphthalenyl, 5,6,7,8-tetrahydronaphthalenyl, benzo[1l,3]dioxolyl,
20 imidazolyl or benzothiazolyl group.
5. A compound according to claim 4, wherein © represents a
phenyl, pyrrolyl or thienyl group.
6. A compound according to any one of the preceding claims
wherein R!, R? and R® each independently represent a hydrogen or halogen
25 atom or a hydroxy, methyl, tert-butyl, -CH,0H, 3-hydroxypropyl, -OMe,
-NMe,, -NHCOMe, ~-CONH,, -CN, -NO,, -COOMe or -CF; group.
7. A compound according to claim 6 wherein R!, R? and R’ each

independently represent a hydrogen or halogen atom or a hydroxy group.

This Sheet Has Been Replaced
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3(R)-(2-Fwdroxy-2,2-di-thien-ju u l" " enet hyl -1 - azoni abi cy

“cl o[ 2.2. 2] octane; brom de l mmpi)“\n @

3(R) - (2-Hydroxy-2, 2-di -t hi en-2-+yl ace gxy -sl- (*4- phenyl butyl )-1-azonia 20
-bi cycl of 2. 2wjeeos1asre; brom de PCT/EP00/06469
3(R)-(2-Fwdroxy-2,2-dithien-2-y|acetoxyﬂ;1-(3-phenoxypropy|)-l-azonia-

bi cycl o] 2. 2. 2] oct ane; brom de o

) - 1 azoni abi Bycl of SRR HHESOEN df Gbash 7. whersin The hdlogen seom

3( :?% - (12- Hysch Qﬁyoﬁnlg-.([jizt gi (Zan- 2; yl acet ox%ll) -1-13-¢( t2 thydr oxyphenoxy) pr o

pyl ]-1-azoni abicyc 2. ctane; ..trifluoroaceta . .

BUR) - (2- Fyar x5, 28dF T BRE oS EPGir g 7 3 Sy RrraltP- PFBFSHYF) Staips
zoni a- bi cywlesen A Zppresares &ri¢H.uor ddec€tat eCO-, -NA-, -NMe-, -O- or -5-
5 4 Sl bl e ) 1o 3
3(R) - (2- Hydr oxy92, 2AdFeRaERd 235FoRkinGXYT -Glail. § i wereip| BrrgRrepents, a
zoni abi cycl@,2, 2caleact 3pe;obi@Bufeand m is 1, 2 or 3.

R B K hisadidbiiin
3(R) - ( 2- Hywiregeyn 2¢H- dizdhi sdricgeld apetupX ¥ 5 - dub(s34i pisrh opptbpyhdtrbgez oatom Thi s

RO T EREE by, sy oaeg e Ty | bhddeckld - T
abi cycl o( 2henglexeryde; H®hedelbutyl, 3-(2-hydroxyphenoxy)propyl, 3- (4~

ﬁi- g gi- 2hglng.ls1«'5110&&;!)}%:;3%&?%_68%%Ql;rsfef&y%ﬁetﬁw,oBegﬁraicﬁrﬁgaaﬁﬁxyé-ﬂﬂaﬂ@-

3(R) - (g- wﬁ%ﬁ?fﬁrkéf%m'@ﬁaﬁ?g}b%’fﬂ}’%xy) - 1- (3- phenoxypropyl )-1-a 5
zoni abi cycl o[ 2.12..2] actamgjunkdr apteleding to any one of the preceding claims

3(R) 1%9‘ Hy, e%Xﬁggal_ﬂg;e%%né"%ﬁge_ag_&:aoiﬁgo%l Pobhata PRENELOY! wb - 829 NRADL G,

ycl o[ 2. 2. 2] oct ane;
independently represent a phenyl, 2-thienyl, 3-thienyl, 2-furyl, or 3-

furyl group and RY represents a hydrogen atom.

13. A compound according to any one of claims 1 to 11, wherein
B represents a group of formula (ii) and Q represents a single bond,

20 a -CH,~, -CH,-CH,~ group or an oxygen atom.

14. A compound according to any one of the preceding claims
wherein X represents a bromide, chloride or trifluoroacetate anion.

15. A compound according to any one of the preceding claims
wherein the azoniabicyclo group is substituted in the 3-position.

25 16. A compound according to claim 15, wherein the substituent
in the 3 position has (R) configuration.

17. A compound according to claim 16, wherein R® is different
from R® in group i), and the asymmetric carbon to which R® and R® are
bonded has the (R} configuration.

30 18. A compound according to claim 16, wherein R® is different
from R® in group i), and the asymmetric carbon to which R® and R® are
bonded has the (8) configuration.

19. A compound according to any one of the preceding claims
which is a single isomer.

35 20, A compound according to claim 1 which is

This Sheet Has Been Replaced
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e e R e

3(R) -(9-Methyl -9[H] -fl uorene-9-earbonyl axyy- 1*(3-phenyl al l yl)-1-azoni a
bi cycl o[ 2. WOMBHA&ne; brom de PCT/EP00/06469
3(R) - (9-Methyl -9(H)-fl uorene-9-carbonyjpoxy) - 1- ( 3- phenoxypr opyl ) - 1- azo
ni abi cycl o[ 2. 2. 2] oct ane; brom de

1- (4 Phenyibut il 3R L1 XRRLASAE, 85 DEIMML AN Do PR00% Sbbgle? 15

[ 2. 2. 2] oct ane,;
1-(2- Pherh?;@%@%yl) 3( R) (9[ H - xant hene- 9- car bonyl oxy) - 1- azoni abi cycl o

[2.2.2] Ociehne(ziyyaﬂb , 2-diphenyl-acetoxy)-1- (3—phenoxypropyl) -1-azoniabi

1-(3- Pheg;gxgrogai?aéa%(%oﬂ xant hene- 9- car bonyl oxy) - 1- azoni abi cycl o
[2 2.2]o
1- Ph&ngt BR} 3 (R - pRindhy Xarh hang oy carlierpHeanyyprbpak Dli-ahbtiabli of Aot 22]

oct ane;
3(R)-(9- %gﬁ%x an?[l-ﬁ)r‘g(mé‘ﬁfhene 9- car bonyl oxy) - 1- ( 3- phenoxypr opyl ) - 1-
azoni abi G/&) o[2-HydpdtcLaphkenyhrortibden-2-yl-acetoxy) -1~ (3-phenoxypropyl) -1~

3(R)-(9- Id»é@apaml%&t&o atb%&a%ep%ﬁaﬁmaéoxy) 1-phenethyl -1-azoni abicy 25
cl o[ 2. 2. 2] oct ane;

3(R) - (9- H/&8 o'4r FQFF&'&ﬁ%e%é‘YQrE’&f‘@oHWWFe?W %hf%r?hznma&rlésb&nl)-aF
azom')ﬁbi euaboé;azlz[zlz)czlaeeanebramﬁsaeor (R - (9-Methyl-9 [H]

xant hen on (0)¢ [

zont a bt O8] P d as kit P SR B A RN B R R G 8y one
of the pmdektéyrjodk ad r?-ﬂocm‘r@r abt@mdsed in that it has an I C50 val ue for
muscar i nisqrMB L OERRLOL 5 —> (i bx P2 RS 1h B X3 P- 11N etoﬁﬁ;og%e%%_g% the

preparatign of a conpound of formulfa (1) 35 This Repl aced f
Lirirr PiaRiayalplsy 21PFtaqe|'|P¥‘P“}1d211111 NERREN RN 111l * CL MS W
01/ 08118 3REYL ER20HOGREGRA-2-A acBtoX) )B1- (3-phenoxypropyl) l-azonlablcyclo

[2.2.2]octane; bromide
3(R) - (2-Hydroxy-2,2-di-thien-2-ylacetoxy)~1-phenethyl-l~azoniabicy
clo[2.2.2)octane; bromide
3(R) - (2-Hydroxy-2,2~di-thien-2~ylacetoxy)-1- (4-phenylbutyl)-l-azonia
20 bicyclo[2.2.2]octane; bromide
3(R) -~ (2-Hydroxy-2,2-dithien~-2~ylacetoxy) -1~ (3~phenoxypropyl}-1-azonia-
bicyclo[2.2.2]octane; bromide
1-{3-(4-Fluorophenoxy)propyl] -3 (R) - {2-hydroxy-2,2-dithien-2-ylaceto
xy)-l-azoniabicyclo[2.2.2}octane; chloride
25 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy)~1-[3~(2-hydroxyphenoxy)pro
pyll-l-azoniabicyclo[2.2.2]octane; trifluoroacetate
3(R) - (2-Hydroxy-2,2~dithien~2-ylacetoxy)-1-(3-pyrrol-l-ylpropyl)-1-a
zonia-bicyclo(2.2.2)octane; trifluoroacetate
3(R) - (2-Hydroxy-~2,2-dithien-2-ylacetoxy)-1-(2~thien-2-ylethyl)~1-azo
30 niabicycloe[2.2.2)octane; bromide
3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy)-1- (3-thien-2~-ylpropyl)-1-a
zoniabicyclo[2.2.2]octane; bromide
1-(2~Benzyloxyethyl)-3(R) - (2-hydroxy-2,2-dithien~2-ylacetoxy)-l-azon
iabicyclo[2.2.2)octane; trifluoroacetate
35 3(R)~(2~-Hydroxy-2,2-dithien-3~ylacetoxy)~1- (3-phenoxypropyl)~l-azoni

———

—
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(CH)~A- (CH2Y )mN (CHZ) 10 (I) whi ch conpri ses
reacting an al kyl ating agent o Mﬁ“jﬁﬁmm C(CRAWA - (CH2)mX R
R3 (1) 20 with a compound of ortm B 25 N(CHAP O (Ill) 30
~wherein, | WeHOMI8f formulae I, Il and 111, Rl, R2, R3, APCIEPWB/O06469 m and p
are as defined in any one of cI ai s 14 20. 23. "A process according to
claim 22 characterised in that the resulting reaction mxture is purified

by solid phase extraction. A conpound of formula (Il1) 35 -.~ .. This

Sheet Ha<fPBE¥R ‘ii@plza%%%ct@i‘ﬂﬁfmﬁilll (LT TEE ~I =1 1VTEeer innm rnind
LTTTT 11 14(BipkerFllalMy B VOR) 14 D4R oRCT [EPOPL (46898 rbBhy IO HyCHR) sz A -

(CH2) m X (bl Lh R3, (c), AL X, n and mare as
defi ned |Ar?é§§§'/y':‘alo[b % 2]\(2413%%' f!?og:_g% to 11, 14 or 20. 10 25. A corrpound of
formul a (3QRDy(Q}ﬂydroxy—Q[H]-fluorene-9 carbonyloxy) -1-(3-phenoxypropyl) -

5 zoniabicyclo[2.2.2]octane; bromide
3(R) - (9-Hydroxy-9[H}~fluorene-9-carbonyloxy) -l-phenethyl-l-azoniabic
vclo[2.2.2]octane; bromide
3(R)-(9-Hydroxy-~9H-fluorene-9-carbonyloxy)-1-(3~thien-2~ylpropyl) -1~
azoniabicyclo[2.2.2]octane; bromide

10 3(R)~(9-Methyl-9[H]-fluorene-9-carbonyloxy)-1-(3~phenylallyl)-~l-azonia
bicyclo[2.2.2])octane; bromide
3{R)-(9~Methyl-8[H] ~fluorene-9-carbonyloxy)-1- (3-phenoxypropyl}-1l-azo
niabicyclo[2.2.2]octane; bromide
1-(4-Phenylbutyl)-3(R)-(9[H] -xanthene-9~carbonyloxy)-1l-azoniabicyclo

15 [2.2.2)octane; bromide
1- (2-Phenoxyethyl)-3(R) - (9[H] ~xanthene-9-carbonyloxy)-l-azoniabicyclo
[2.2.2]octane; bromide
1-(3-Phenoxypropyl) -3 (R) - (9 [H] -xanthene~9%-carbonyloxy) ~1-azoniabicyclo
[2.2.2]octane; bromide

20 1-Phenethyl-3 (R} - (8 [H] -xanthene-9~carbonyloxy)~l-azoniabicyclo{2.2.2]
octane; bromide
3(R) - (9-Hydroxy-9[H] -xanthene-9-carbonyloxy) -1- (3-phenoxypropyl) -1-
azoniabicycleo[2.2.2]octane; bromide
3(R)-(9—Hydroxy~9[H]-xanthene—B—carbonyloxy)-1-phenethyl—1-azoniabicy

25 clo[2.2.2])octane; bromide
3 (R) - (9-Hydroxy-9H-xanthene-9-carbonyloxy) ~1- (3~-thien-2-ylpropyl)-1-
azoniabicyclo[2.2.2]octane; bromide or
3(R) - (9-Methyl~9[H] -xanthene-9-carbonyloxy)-1-(3-phenoxy-propyl) -1-a
zonia~-bicyclo[2.2.2)}octane; bromide

30 21. A compound according to any one of the preceding claims
characterised in that it has an IC;, value for muscarinic M; receptors
{HIm3) of less than 35 nM.

22. A process for the preparation of a compound of formula (I)

35
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N (CH)P O 15 (I111) whereln ined in any one of clains
1to 3, 12, 13 or 15 to 20. 26?"“9 mmﬂﬂi @‘di ng to claim25 which is
20 9- Met hyI 9[ H - f | uor ene- 9- car boxXylei CLacCh abi cycl o[ 2. 2. 2] oct-3(R)

-yl ester; WOMAadhig| - O[ H - xant hene- 9- car boxylic acid PCT/EP00/06469

1-azabi cyclo[ 2. 2. 2] oct-3(R) -yl esterjq 2- Hydroxydithien-2-yl-acetic acid
1-azabicyclo[2.2.2]oct-4-yl ester; 257or 2-Hydroxy-2,2-difuran-2-yl-acetic
acid l1l-azabicyclo[2.2.2]oct-3(R) -yl ester. 27. A conmpound of formula
(M1) 30 OR Na- O(VIl) wherein p and R are as defined in any one of
claims 1 to 3 or 184 35 This Sheet Has Be.. Replaced 1111111111 1111111
1 T T T I o A ills * CL MS W 01/04 E500/ G469 81 28.
A conpound accordi ng ai m 27, wherein R8 is & 2-tNienylyor 2-furyl
group. 29. A conpoun (G0 A-ar (e BaawmiNTe FH-Z yl -acetic
aci dsl- azabi cycl oR2 2 Ct-4-yl ester; 5 Oxothi -acetic acid
1-azabicycl o[ 2. 2.2)oct-3(RB-yl ester; or OxgTuran-2-yl-acetic acid

1-azabi cyclo[2.2.2]oct-3(R)-yl ester. 30. Use of a conpound according to
any one of clains 24 to 29

10 (I)

which comprises reacting an alkylating agent of formula (II)

15 R1 (CH,)— A — (CHp)\—
R R3
(II)

20

with a compound of formula (III)

o B
25 \[r
N-cen; o
(II1)
30 wherein, in each of formulae I, II and III, RY, R?), R}, ©, A, X, B, n,
m and p are as defined in any one of claims 1 to 20.
23. A process according to claim 22 characterised in that the
resulting reaction mixture is purified by solid phase extraction.
24, A compound of formula (II)
35
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in a process for producing a r a (I) as defined in any one
‘of clains 1 to 20. 10 31. A pﬁ%@i%,ﬁ!ﬂﬂ%om tion conprising a
conpound according to any one cCl al s 1 in adm xture with a

- phar maceut iwabi/gsimccept abl e carrier or diluent. 32. A compCu/mEpoGases di ng to
any one of clainms 1 to 21, or a pharm§ eutical conposition according to
claim3l for use in a nmethod 15 of treatnent of the human or ani mal body
by therapy. 33. Use of a conpound according to any one of clains 1 to 21,

or a pharmaceutical conpositj according to claim31 for the manufacture
of a nmedicanment for use in eatnment of respiratory, urinary or
gastrointestinal di seas®1-2 o(EHy),aAcomi@tip)l,accXr di ng to any one of
claims 1 to 21 or a pharnas cal conposition according to claim31 for
the manufacture of a nediggneniggor use in the treatment of COPD, chronic
bronchitis, asthma and rhinitis. 35. A nethod for treating respiratory,
urinary and/or 25 gastrointestinal di sease which nethod conprises
adnministering to a human or ani ndfIbatient in need of such treatment an
effective anount of a conpound according to any one of clains 1 to 21 or

of a pharmaceutigal _gcogposihtion accordi.ng to clai 1. .30 _Thi s Sheet Has
SRREE 1 F ROy B B R P 35 3¢ [dPeihea “On The cA°Sl

Been Repl 11

claims 1, 2, 4 to 11, 14 or 20.

10 25. A compound of formula (III)
o B
N‘(CHZ)p 1]/
15
(I11)
wherein B and p are as defined in any one of claims 1 to 3, 12, 13 or
15 to 20.
26. A compound according to claim 25 which is

20 9-Methyl-9[H)-fluorene-9-carboxylic acid l-azabicyclo{2.2.2]oct-3(R)

-yl ester;

9-Methyl-9[H]-xanthene-8-carboxylic acid 1l-azabicyclo[2.2.2]oct-3(R}

-yl ester; )

2-Hydroxydithien-2~yl-acetic acid l-azabicyclo[2.2.2}oct-4-yl ester;
25 or

2-Hydroxy~2,2~difuran-2-yl-acetic acid l-azabicyclo[2.2.2]oct-3(R)

-yl ester.

27. A compound of formula (VII)

3
’ OWJ\ 8
N- R
(CH
% o (VII)
wherein p and R’ are as defined in any one of claims 1 to 3 or 12.
35 B
n Replaced
This Sheet Has Bee!

(AR



10

15

20

25

30

35

* [ L M H *

WO 01/04118 PCT/EP00/06469
81

28. A compound according to claim 27, wherein R! is a 2-thienyl or
2-furyl group.

29. A compound according to claim 27 which is
Oxothien-2-yl-acetic acid l-azabicyclo(2.2.2]oct-4-yl ester;
Oxothien-2-yl-acetic acid l-azabicyclo[2.2.2])joct~3(R)-yl ester; or
Oxofuran-2-yl-acetic acid l-azabicyclo[2.2.2]oct-3(R)-yl ester.

30. Use of a compound according to any one of claims 24 to 29
in a process for producing a compound of formula (I) as defined in
any one of claims 1 to 20.

31. A pharmaceutical composition comprising a compound
according to any one of claims 1 to 21 in admixture with a
pharmaceutically acceptable carrier or diluent.

32. A compound according to any one of claims 1 to 21, or a
pharmaceutical composition according to claim 31 for use in a method
of treatment of the human or animal body by therapy.

33. Use of a compound according to any one of claims 1 to 21,
or a pharmaceutical composition according to claim 31 for the
manufacture of a medicament for use in the treatment of respiratory,
urinary or gastrointestinal disease.

34. Use of a compound according to any one of claims 1 to 21
or a pharmaceutical composition according to claim 31 for the
manufacture of a medicament for use in the treatment of COPD,
chronic bronchitis, asthma and rhinitis.

35. A method for treating respiratory, urinary and/or
gastrointestinal disease which method comprises administering to a
human or animal patient in need of such treatment an effective
amount of a compound according to any one of claims 1 to 21 or of a

pharmaceutical composition according to claim 31.

heet Has Been Replaced

T

M



