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RECEPTOR LI GANDS This invention relates to new therapeutically useful
quinuclidine 5 '"derivatives, to sone processes for their 12 égmamgt2604 and to
phar maceuti cal conpositions containing them The novel structures according
to the invention are antinuscarinic agents with a potent and |ong | asting
effect. In particular, these conpounds show high affinity for nuscarinic
M3 10 receptors (HnmB) In accordance with their nature as M3 antagonists.,
t he new conpounds are suitable for tre%\ti ng the foll ow ng di seases:
respiratory disorders such as chronic obstructive pul nonary di sease
(COPD), chronic bronchitis, bronchial hyperreactivity, asthma and rhinitis;
ur ol ogi cal 15511&@2@&%; z i pa i neant. i < al | akipuria in
neuri peni a pol = TetH —tystospasm and
chronic. cystitis; and gastroft rders such as irritable bowel
.syndrone, spastic colitis, diverticulitis and peptic ulceration. The: )
conpounds clhipgeihvansioh selases o fiow thheapeeat crlilly wde fdlequididiespheat ory
“disseas | iled abhgve_jn association with agoni sts, 25 30 steroids,
G o FEF O e 08 Dt R Rar Ao et L Sreb St aiipounas” ofot ne
pr esenPhepverruitdragagorgesd thenexpactadching hase. anti-tussive properties..
Dependi ng o hei ture the new conpounds may be suitable for treating
vagal | y indglc':l%d Sl'lror\{gg brsg 9‘83?6?%. 68”%%%&‘3?3 ng?h rtgfaat S3VERF LR ur 5% have
been destinbechrEigigntdgenspasinti cs potemnt and¢hdbnpengiseingestEsedi. sexer al
pat ent 0 mpl.e, i.n patent FR 2012964 are_gdescribed qui nucl i di ngl
deriva F\Eglsé%]g%?heé}%e’osrenu FERERARy S38Wq 4 Qnuaafrgmi%(ﬁ for huscarinic’ b,

10 receptors (Hm3) . '

In accordance with their nature as 'M3'ahtagoni3t53 the new
- compounds are suitable for treating the following diseasés:.respiratory
disorders such as chronic obstrucfive'pulmonary disease (COPD), chronic
bronchitis, bronchial'hyperreactivity, asthma and rhinitis; urological
15 disordé;s such as urinary incontinence, pollakinuria in neﬁfiﬁénia
pollakinuria, neurogenic or unstable bladder, cystospasm and chronic.
cystitis; and gastrointestinal disérders 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 hetailed above in association with B, agonists,
steroids, antiallergic drugs or phosphodiesterase IV inhibitors.
Compounds of the present invention may also be expected to have
antithssive properties.
Depending on their nature the new compounds may be suitable for
'2§ treating vagally induced sinus bradycardia.
Compounds with related structures have been described as anti-
spasmodics -and anti—chdlinergic agents in several patents. '
- For example,in patent FR 2012964 are described quinuclidiﬁol

dérivatives of the formula

R1
R2



in which RisH-OHor an. alkyl group having | to 4 carbon atons; Rl is. a

" phenyl or thienyl group; and R2 is. a cycl ohexyl,cycl opentyl or thienyl
group, or, when Ris H Rl and R2 together with the carbot2 darmart 2008hi ch
. they are attached, forma tricyclic group of the fornula: in which X is
-0-, =S- or CHZ or .an acid addition or quaternary ammonium salt thereof.
EP- 418716 describes ‘thienyl carboxylate esters of fornula. Ra'A O wherein -
~Ais agroup (CH2)m (CH2)" mand n= 120r 2p 10Qis a -CH-CH2-,
-CH2-CH2-CH2-1 -CH=CH, group Q'is a"=NR or NRR group; Rl is a thienyl,
phenyl, furyl, cyclopentyl 15 or cycl ohexyl group, optionally substituted,;
- R2 is HD PRCER &3 B @ gr ay alkyl Graairkphvarg 1Rtoi 4 d3rbPn ©omsGHB: isr - NR.
US 5, 654, 34 de i s of ot gqul.a. aRyar Y, R wher ein
Ris a%ﬂfqpti ggal%l&; dﬁgr%gg@ggg ydr o%q s%besLtg]thauthggg%_, &l k?@%g?&;] § Ris a
C err] LRV FANP, BF  RAWE R i dgeRhendfRrtnaet8eervithaltkyl emeron group; X-
i's an anj QR; [ e r - ] ky 4 al koxy. The
pr esenfc%i ﬁ\i}éﬁ??%n%rag\%i gjaetsagrl:llg\siv' (%JIL%[(JC% ?gﬁﬁggieér iVat véJLé t\%{et %Ofgu%%t ent '
antagoni st activity at muscarinic receptors which have the chemni cal
structure described in formula ({)-3 Iﬂ 10 VC, ) _(CH2) -A -(CH2) N\ (CHz

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-""_\
Q Q
(CHQL,—*/ |
 mandn=1or2 o |
- 10 Q is a -CH,~CH,~, -CH,~CH,~CH,~, -CH=CH-, A

group .
Q°is a =NR or NRR’ group; R, is a thienyl, phenyl, furyl, cyclopentyl
or cyclohexyl group, optionally'substitutéd; R, is H, OH, C,-C, alkoxy‘

,.or.C1~Ci alkyl and R, is H, F, Cl, CH,- or -NR.
15 US 5,654,314 describes compounds'of_formula:



R3 15 (1) wherein: 4 is a phenyl ring, a C, to C het eroaromatic group
.containing one or - nore heteroatons (preferably selected f Pm ni té’ %%en,
oxygen and sul phur atons), or a naphthal enyl, _ anuary 200% -
5,5, 7, 8-tetrahydronapht hal enyl or bi phenyl". 20 group; _Rl, R2 and R3 each
i ndependently represent a hydrogen or halogen atom. or a phenyl, -OR,
-SR, --NRerr]Rerr], -NHCOR err], CONR err]Rerr], =-CN, -NJerr], :
--COOK' or --CF[err] group, or a strai,ght or branched C, to C8 alkyl group
whi ch may optionally be substituted, for exanple, with a hydroxy 25 or :
al koxy group, wherein R and RS each independently represent a hydrogen
atom straight or branched C, c'}hC[err]aI kyl group, or together form an
alicyclic ring; or Rand R2 tggetiher forman aromatic, alicyclic or
‘heterocyclic ring; nis an i oom 0~fo 45 12 January 2004 4 A
represents a -CH=CR6-, -CR6= -CO1-0-, -5-,. -S(D)-
Sderr] or -NRerr]- group V\/nerel : h i ndependently represent
a hydrogen atom straight or branched C, al kyl group, or R6 and
R together forman alicyclic ring mis an I'teg fromO to 8; provided
that when in =0, Ais not" -CH2-; pis an integer froml.to 2 and the
substitution-in the azonlablcycllc ring my be in"the 2, 3 or 4 position
i ncl udwhgredt Bodsi Bire oPtinmeEldyr dEilens QBT YAy AHEE b test Hone 21BYL
repres a up ef I LOLyigh ) he@lQ ) er .
repr esgg%’gpa Fﬁygrgggn %atmé)}?ny ggolrl%/a r{?)f(yﬂ c?rndm);t %i&% oup Okgna(ljwﬁeﬂa dl%% each
i ndepegdewp! K risprags@pign: and R, is H, OH; -CH,OH, Cb4aikyl or C,., alkoxy.

The present invention provides new quinuclidine derivatives with

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

chemical structure described in formula (I):

R1
o. B

10 (CH,)— A — (CHy)5 -~——N-. (CHy); j(l/
R2

R3 - X

(1)

wherein:
© is a phenyl ring, a C, to C, heteroaromatic group containing one or
more heteroatoms (pre'ferably selected from nitrogen, oxygen and suiphur
atoms) ,' or a naphtha.lenyl, 5,6,7,8~tetrahydronaphthalenyl or biphenyl .~
20 group;
R!, R? and R’ each independently represent a hydrogen or halogen atom,'_
or a phenyl, -OR‘, -SR', -NR‘R®, —-NHCOR', ‘—CONR‘R®,
-CN, -NO,, ~COOR‘ or ~CF, group,or a straight or brahched.C1kJCBalkyl.
group which may optionally be substituted, for.gxample, with a hydroxy
25 or alkoxy group, wherein R' and R® each indgpehdently _represént a
. hydrogen atom, straight or branched C,to Cgalkyl group, or together form
an alicyelic ring; or R' and R? togethef form an aromatic, alicyc;\.ic or
heterocyclic ring:; ” '

n-is_an integer from 0 to 4;



- S P ——

Rll Rll wher ei n R11 represents a hydrogen or haI ogen. atorn or a strai ght
or branched (Jerr] to C8 alkyl group and Q represents a sjngle b ,
- -CHerr]-, -CHerr] 15 CHerr]-1 -0-, -0-CH2-, ssd?zJaqﬁ'PW%b%wr
" ~and when |) or ii) contain a chiral centre they may represent.either.

-.configuration; X repfesents a pharmaceuticaliy acceptable anion of ‘a’nmono

or.. pol yval ent acid. "In the quaternary' "ammoni um conpounds of the present
"invention 20 represented by formnul a4(l) an equivalent of an anion (X') is

associated "with the positive charge of the N atom X- may be 'an' anion of

vari oud represealttsagi ds sucmmR‘#pr ceaéamlﬂrﬁ ~ORARS, | deo- pr-apd,des- rodr de,..

sulfate nitrate, pho at and anl C ids, s

for"exahplle, agéezt P ﬁﬁh e%ﬁél ‘f ngl 3 ﬁlpo?(%ﬁstat EPIRRGRRELY,

tartr ateprmﬁre:t e, hi&@matmﬂﬁéa&gﬁan@iﬁIhataachwtmqaﬁuhkgmaé@@ndor 7

p-t ol u g }t_lpnca # r ef e][abl an .ani on sel ected fromchloride,

br oni d d g§ﬁpﬁﬁa LR RHAFECIiGEdPSi e, nul eate, oxal ate' or

s@cci natfs dvbietpgef efrahl y 26 8i;Sprétl@dd ddatbridd ae =00, txiifd weroaggtate. 5

The conpounds, o invention represented by the formia (I)

L t he present
descri Betf &BovRTe c}cﬁc’ﬁ‘e&/ tﬁa@ea’%ﬁ'ré’h@r S $%1téj§§§’ﬁe’tlr it aEpBIARbICYCARFude -

al | thelm)smapl st £eahsosr s3 Hie 8i R thSAMEMS 18R $hUr 65ss9bikhe
i soners ff W|th|n t e .scope of the present invention. If any of R to R7

or R PERHEBEFCRA A KShe GFWEGUHC i$TPPBSpreferred that said al kyl group
_ cont ai BSrépﬁéﬁSe&tsp&G{;ﬁﬁ@bb}f fotmule andopoiey preferably 1 to 4 carbon atons.
particular it is preferred that any alkyl group is represented by a
thyl, ethyl, propyl, including i-propyl, butyl including a n-butyl,
--'sec butyI and tert- ‘butyl. 15 The alicyclic and ~heterocyclic rings
nmentioned in relation ty formula. (1) pr - conprise from3 to 10,
preferably from5 to 7 rrean_-{ﬁs The aromatr g gRioentioned in relation
to fornmula (1) above prefiefv y 4, preferably 6 or 10
nmenbers. R1D Q '

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

R® and R® each independently represents

R11  R11 R11 R11 |
Balk
y \—{ Mr — 1 —
wherein RY represents a hydrogen or halogen.etem, or a straight dr‘
- brenched(31k)03alkyl group and Q represents a single bond, -CH,-, -CH,-
15 CH,~, -O-, -O-CH,-, -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 amménium 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,



Preferred conmpounds of fornmula (1) are those wherein (c) represents 20 a.
" phenyl, pyrrolyl, thienyl, furyl, biphenyl, naphthal enyl,
8-t et rahydronapht hal enyl, benzo[ 1, 3] di oxol yl, i nidazolyl bef‘ja%'@%%ﬂ% azol yl
.. group, in particular a phenyl, pyrrolyl, or thienyl group; Rl, R2 and R3
“each independently represent a hydrogen or hal ogen atom or a hydroxyl,
~methyl, tert-butyl, -CH20H, 3-hydroxypropyl, -Owve, 25 -Nwe2 , .-NHCOWe, ,
-CONH2, -CN, -NO2, -COOwe or -CF3 groyp, in partl cular a hydrogen atom a
hydr oxy gr oup or a hal ogen atom wheréein the halogen atomis preferably
fluorine; n =0 or 1; mis an integer from1l to 6, ...particularly 1, 2 or
3 A r dHEdAte Fethppesulignacy and gotolugpesuliqgeEs. . isrerefergbdip, in
parti cWfram onChrecredHetdh &flor@degr%:l.deg’olbaldl@ al3gnpeef Elet%(AtEhat p
2 and the substituent group -OC(OB attached to the
azoni abASSFELE} 2 BRISRERL aﬁéai%‘:e aPIt 1T iHaErt | onMor?)r erefapilha¥i ngst he.
- (R) confrigiiati OBronfidet BTt Arrelers £ Epounds of fornula | are those .
wherein B is a group of forrmula i) or ii) as defined above wherein, it Bis .
“'a Yyroup 35 BT FOFRPRHNES(PS FhRPZafENIROL RERIH lioAdEsRIRSERL PG trser@hesfeqmuéa
phenyl, (3 h%séemb@ayab%%‘l @hiéﬁ%{w havel Bhenyl ’mgref'é S¥hm@Qf f&gaf,'ongr oup,
. wherein R_is hydrogen atonm and, if B is a group of fornu 0
" repr esemcdugesifigkee peRgible ekpreoisgRRIEHIIiE SO0gkR lssneg?r @up mxrcures ‘
particyannd siom.e ngﬂ,wu@%e%; Fodd¥oEne Breslnr I QMM TRSt preferably

a. single bond or -0- gr oup nd 1n any case R10 is a hy rogen atomor a
hydr oxy or riet WAy geouB’ %dRTV\/ﬂ@T‘I R‘)l G?teplrﬁ)?e@%ta#‘lnaékfchl gadurenit eishey
MRY T eRyRseRteg tiher saw%ﬁ( i S 001 LY ALk 0Re - MY 1PESTeLaRly the
-Q(OQ B group in formila ( Jlacetoxy,.

2-'hydr G3aF=2 pZede peny - aeetlos@rbonl@tomz 2- anpmwomrlépu bhyloxgreferred

2- hydrogg,)é-tz-- emily12-4 ien-i% Vi e he¥Y: b hyl., N
2-furan-2-yl - hydryoxyéZUS)helnyl AT A AL B P L AT e

2- hydr cbRfF12d2ug di ~REqHYeR- Ruyy hcbrohyding- fwdr@wyk; 25¢g= hlmyén&r@r yeatet oxy,
9- hytqltryloxy 9 [ H fl uor ene 9- car bony1oxy.,

. 9--nethyl-9[ H -f1 uor ene- - 9- car bonyl oxy, 9[ H] - xant hene- 9- car bonyl oxy, 15
B h ydrl wljcychic Hnd shegepotydlic rriggs gentgored in orelapitnoty vy

formula. (I) preferably comprlse from 3 to 10, preferably from 5 to 7
~members. The aromatic rings mentioned in relation to formula (I} above
preferably contain from 6 to 14, preferably 6 or 10 members.
Preferred compounds of formula (I) are those wherein C)represents
20 -a‘phenyl, pyrrolyl, thienyl, furyl, biphenyi, naphthalenyl, 5, 6, 7,
8-tetrahydronaphthalenyl, benzo[1,3]1dioxolyl, 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,CH, 3—h§droxypropyl, -CMe,
25 = -NMe, , -NHCOMe, -CONH,, -CN, -NO,, ~COOMe or -CF, group, im particular
a hydrogen atom, a hydroxy group or a halogen atom, wherein the halogen
atom is preferably fluorine; n = 0 or i; m is an integer from 1 to 6,
_particularly 1, 2 or 3; A represents a -CH,~, -CH=CH-, -CO-, -NH-,
' FNMe~, -0~ or -S- group, in particular a -CH,-, -CH=CH—~or -0- group.
- 30 -+ It is also preferred that p = 2 and the- substituent group -0C({0)B
attached to the azoniabicyclo[2.2.2]octane is,; at -the 3 position,
preferably having‘the-(R) cbnfiguration. .
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 -

L)
h

of formula (i), R® and R® eachiindependently represent a phenyl, 2-



|
i
¢
i
I

9( H -xanthene - 9- car bonyl oxy, 2, 2-Dbi s

9 - et hyl -
“"(4-f luoropheny1l)-2-hydroxyace} oxy, -
~ 2-hydroxy- 2, 2-di - p- -t ol yl acet oxy, 2,2-difuran-2-y|-Z-hydry%é%“aﬁéhgggﬂ,
. 2,2-dithien-2-yl propi onyl oxy, 9, 10-di hydr oant hracene-9-car bonyl oxy, 20 9 [
H-t hi oxant hene9 carbonyl oxy, or
- 5[ H -di benzo(a, d] cycl ohept ene- 5- carbonyl oxy. Especially preferred conpounds
- are those wherein the -OC(OB group |g formula (1) is diphenyl acet oxy;
2- hydr oxy- 2, 2- di phenyl -acet oxy, i phenyl propi onyl oxy, -
. 2-hydroxy- 2- Ehen yl -2-thien-2-yl- acetoxy, 25
- 2-fur arkidepyl p- fryidvieryl 2- pifenyllacet dxEnry2, grdup hivdrer2inyRdces dygrogen
2-h

. 0 X --
9- net hy-ICH9f»I-I]“-Cﬁ‘IIatRﬁzene—C€r- ear bonyglrory; 9] Hprrkanthenhe- Slmakeb@myxbloxwliz r

9- hydr @ nthe - o )

9- rrethyf&¥1 %geraﬁtHgngﬁgggafﬁgﬁg%ggég %%%yd% $U1H§fg?P%dO%oﬁ%oﬁﬁ8§pof
oy mul &nd )in; ane tdres®'Wier ei hycﬁ:hegenaamninabi: chhcﬂrgmcguprnse‘emtistglrbuped on
- the nitag tom henox py p ' henyl al | yl ,

- phenethnl(21 grﬁegh@n wblt]LtQ) C§n%ap ¥PF%p e,nt§e gﬁﬁgcﬁ/&i 5%%%@ pr)(%’y
CE [4-fIuhﬁrdﬁhenoﬂykpﬂ6py¢qnﬂ¥§u2abemzyIoxyethyl 3- pyrroI-I-yIpropyI

2- -t hi en- 2- Y] et hyl 2412 J 2004 yl.pro -
_ phenylanlﬁgp%op FE%§£%%§?h E%eny anlno) 586 | R Q%ﬁgﬁ§7$uﬁ¥hnyﬁ5ropyl,-

3 o--talypeypropyd et y2 , 42-Bydirexiy nte Z- hlwﬂepyueam@t»%w) pro

D03 BB B ORI R B L L -l romy
agﬁbﬁaken 2= $d1iﬁhydppmpy2—%Hém&ﬂgr$th§%enhéﬁyﬁé?y%pxemna,ylaCetoxy,
?15/89 Z%g% { :Leh 2 lacétmfy, E%y&% QXé/ dp ggyri B%ﬁlcetoxy,

n
2

3-tri enoxy) propy anophenoxy pro

4- c;Baﬁdptyedo:xw)pry op?l[ H B- -(E-I:rei boxyeplmeaox;ﬁ) propyk,bony loxvy.,

3
3
3-(
3 |
ST P S U ik .
3-(

ydr%f%emZ gnai' 1l qF 2 @Qog.geé%xsmalyyﬂrﬁ% Z:e%r@'se{gbg %ns’éngi@%%‘}laxy’ 9

4- ni%x dehaedov(y))prsopyB [ H3% (—3-xnatrr aphenaxy)propyt a r b o n yloxy.,.
4- acgetyl%mtngph%noxy)[p%opy Xxanthene-9-carbonyloxy,
2,2-bis(4~fluo rophenyl)-2-hydroxyace t o x Y
2—hydroky—2,2—di—p~tolylacetoxy, 2,2-difuran-2-yl-2-hydroxy acetoxy,
2,2—dithien-2—ylbropionyloxy, :9,1G—dihydroanthracene—9—carbonylpxy,
20 9 [#H]-th ioxan thene-9 —;c arbonyloxy, . or
;S[H]—dibenzo[a,d}cycloheptene—S—carbonyloxy. Especially ©preferred

compounds are those wherein the -0C(0)B group in formula (I) 1is

dlphenylacetoxy, ' 2-hydroxy=-2,2~-diphenyl-acetoxy,
2,2~ dlphenylproplonyloxy, 2—hydrdxy-2—ﬁhenyl—2—thien—2-yl—acetoxy,
25 -2—furan—Z—yl—2-hydroxy~2—phenylacetoxy, 2,2~dithien-2-ylacetoxy,

2-hydroxy-2,2-di-thien-2-ylacetoxy, 2—hydrbxy—2,2—di—thien—3—y1acétoxy,
'9 ~-hydroxy~9[H]-fluorene=-9-c¢a r'b,o nyloxy,

9*m9thyl—9[H}-fluorene—g—carbohyloxy, 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
azoniabicyclo group is substituted on the nitrogen atom with a 3-
phenoxypropyl, 2-phenoxyethyl, 3- -phenylalliyl, phenethyl, 4- phenylbutyl
3-phenylpropyl, 3-[2-hydroxyphenoxy]lpropyl, 3-(4- fluorophenoxy}propyl

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



. acet oxy

(

(2- hydr oxynet hyl phenoxy) pr opyl, 15 '3-(3--hydroxynet hyl p oxgl)y ﬁoapyl
(4- hydr oxymet hyl phenoxy) pr opyl ', 3- (2- hydr oxyphenoxy) pr {/151

( 4- hydr oxyphenoxy) propyl, 3-(3-hydroxyphenoxy) propyl, 4-oxo-4- thlen 2-
b : _ :

3-
3-
3-
.3
yl butyl, 3-(1-nmethyl-[1H - iinidazol-2-ylsulfanyl)propyl,
3-

(benzot hi azol - 2-yl oxy) propyl, 3-benzyl oxypropyl, SR
. 6-(4- phenyl but oxy) hexyl , 4- phenoxybut ¥, or 20 2- benzyl oxyet hyI group.

' Especial l'y preferred corrpounds are those wherein the azoniabicyclo group
S substltute on the nitrogen atomw th a_3-phenoxypropyl, 2- phenoxyet hyI
3- phenyY B ISRY L phendf RYFLY 42N BpREAARN M-y | | 33‘5‘%%?-5&%% amino)propyl,

3-[2- hyﬁhww@he@qu]up:r @@vﬂwﬁa fg yoropheaoxaLpi ew{/,l @xl&eﬁ% pyethyl,
3-pyrrol -I- ropyl, 2-thien- et hyl or 3-thien-2-ylpropyl group. The
fol l owithg cgn?gou fds &r& Fnfehded tto)g M dsPr &t & BuP HoY t® ¥idrr % Herscope.

: of the IH62¥16EtLB&£¥HJGQﬂethylphenoxy)propyl - 3-(biphenyl-4-yloxy)pro
. 3(R)-Di phenyl acet oxy-1| - (3- phenoxy- pr opyl )- 1-- azonl abi c cyo 2y 2 p(%{ct ane
‘;br mi d631ﬁ§ ; 8-tetrahydronaphthalen- —yloxy)—propyl -({nap thalen 2-yloxy)

- 3( R)"(]_:ZrdiWir oxysZuZa;;Hth@@ﬂlr &%@%@gyap,lrw @hﬂﬁoéﬂpé%&oky%%ﬁb'
~cyclo[2.2.2]octane; brom de 3(

2-Di phe}ly‘{thAoBI‘*B%W%W‘Fnﬁxﬁ(@’iﬂ?é’ﬁoxy%ﬂépﬁlf}fllu%rﬁfﬁt&wcwe@[bﬂy) pRloct ane;
brom de3 3 (@R)cyaﬁ%'ﬂ'ﬁ’éiﬁQXd& Yo PRV ; 2-t hBen('@ ?élyael'P@EJQé)ﬁ)oxﬁh 1:>r02p§anuar y

(13- phenox%/gr -1- 3 5 azoni a-hi cycl og . 2] octane; bromd
2004 methoxyphenoxy)propyl - (4~ methoxyphenoxy)propyl,

3R - (23Fweaeo21y3ﬂdl%xeydsqxzyo,%aBb@%i acet axyd=ds (3sRARKkabky drosAZ0°

" niiabi cycl o] 2. 2. 2] oct ane; brom
'(2 Fur at= pEyAine H%wyn‘zpb%@wlaé@wky) S 13-(%- bhéﬁ@R?éﬂhVWPrDPY&zo ,
ni abi Cyﬁl Pi%@t%b%fe%%%y)%rﬁﬁﬂf $ 3(R) {25 ELE Q@m%nopyl‘lerzop g£96¥ ph(eggll

enoxypropyl)-TI-azo niabicyclo[2.2.2]octane; rom

2313( %W%ghQXyFaéé?eywhﬂimw RHREIOXy pr opyt h4 = §L3 alzbﬁrabmy@po*l)
, gz )2 (2] Eg&?g};( -ipﬂbdl “thi en- yI ace%/gxrOxfmﬁéﬁeﬁi]h%hﬁri%;gn}l 261 pr {0 ..
C{%[Z 23 igéygﬁ%xyqﬁqgﬂﬂa@enoxy) propyl, X (é-hydroxymethylphenoxy)propvl,
3-(2- -hydroxyphenoxy)propvl, 3-{4~hydroxyphenoxy)propyl,
3-(3-hydroxyphenoxy)propyl, 4-oxo-4-thien-2- ylbutyl, 3-(1fmethyl¥[1H]v
imidazol—Z—ylsulfanyl)propyl, 3-(benzothiazol-2-yloxy)propyl,
7 3-benzyloxypropyl, 6- (4-phenylbutexy) hexyl, 4-phenoxybutyl, or
20 2~benzyloxyethyl group. Especially pfeferred compounds are those
wherein the azoniabicyclo group is substituted on the nitrogen atom
with a 3—§henoxypropyl, Z—phenéxyethyl,'3-phenylallyl, phenethyl, 4-
phenylbutyl, 3—pheﬁylpropy1, 3—[2—hydroxyphenoky]propyl, 3-[4-
_ fluorophengxy]propyl, Zﬂbeﬁzyloxyethyl, 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
llmlt the scope of the present invention. _
';3(R)-Dlphenylacetoxy—l—(3—phenoxy~propyl}—1—azoniabicyclo[2.2.2]octané;
bromide | | ‘
L 30 3(Rj~(2—Hydroxy-2,2—diphenyl~acetoxy)~l—(3-phenpxypropyl)—1nazoniabi‘
' cyclo[2.2.2]octane; bromide ' ‘
3(R)~(2,2-Diphenylpropionyloxy)—1—(3—phenoxypropyi)—1—azoniabicyclo[2.
2.2]octane;- bromide
3(R)~(2 Hydroxy-2-phenyl-2-thien-2-yl-acetoxy)-1-{3 phenoxypropyl) -1-

35 azonla blcyclo[Z 2.2]octane; bromide.

3- et hoxycar bonyl phenoxy) pr opyl 3-[4-.(3-hydroxypropyl). phenoxy] pr opyI '



3 (R - (2-Hydroxy-2, 2-di-thien-2- ylacetoxy) ;;1-¥'(4-phenylbutyl)

E -1-azonia bicyclo[2.2.2]octane; bronide

3(R)- (2- Hydr oxy- 2, 2-di t hi en- 2=yl acet oxy) - 1- ( 3- phenoxyprobV%*ynggmﬂ4ﬁ

- bicycl o[ 2. 2. 2]octane brom de 15

- 1--[3-(4-Fl uorophenoxy) propyl ]-3(R) - (2--hydroxy 2 2- dlthlen 2- ylaceto
Xy) - 1--azoni abi cycl o[ 2. 2. 2] oct ane; chloride

-3(R)-.(2- - Hydroxy- 2, 2-di t hi en-2-yl acet gxy) - 1- [ 3- (2- hydroxyphenoxy)pro
pyI]-I-azonlablcycIo[Z 2. 2]octane trifluoroacetate 3(R) '

- (2- Hydr oxy-2, 2-di t hi en- 2-yl acet oxy) - 1- igagé;;gla}} pheny Lli%l?]_aig”'

zoni a- 51%Vcﬂ%[%uﬁﬁquogia%E?YWFPFYT%Kﬂhﬁéﬁ

3(R) - ( Zrideouys & 2 di bbi &, 2u¢baced Oxy) -1-(2-thien-2-yl ethyl )-1-azo |

ni abi cycl o[ 2. 2. 2] oct ane; brom de

3(R-(2 Wdr(%x‘i}u?nﬂaﬂﬁ-éﬁdaow-a?c@b@st%a@teayt hfi'e(r%‘Eh?fllWGﬁw}lﬂl*ézo |

~zoni ablz@é@he{;@l@[hzZ]zOQq aa@anebr 8L ey
_1 2 Benégloxyet hydroxy 2, 2- dlthlen 2-yl acet oxy) - 1-azon
get

i cyd( rﬁ%’zr?Y¢HQ§@r%ERhﬂﬂaﬂécetoxy) - (3-phenoxypropyl)-1-azo

3( R) - (%1'5‘)5@!’:961/6&2,222‘}15&@&1&“ Bryhaget oxy) - 1- (3- phenoxypropyl ) - 1-azoni -

abi cycl o[ 2. 2. 2] oct ane; brom de
: --(3 pH&ny (Al S):Pl)th?r(aR)'z'(}QLal‘%?@Pé}W‘:Q‘[H PPIEBQFEREQMldaﬁbéﬁWmQLHElazo

'niab' igyel o( ) BebANgs bromide 3 (R - (9-Hydroxy-9
H] - f| uor ene- 9- carbonglox )-1-:(3-phenoxypropyl)-1-a

| zoni abiXipe r 6f 21orpgc 11&@@ﬁﬂdéﬁ%ﬂ%ﬁ§ﬁoxyqQlFﬁﬁﬁﬂﬁP@yg !fﬂzonlablcy

-fd uor eng9- gagfggyéhgxygroﬁgdghenethyI-I-azonlablc yclo(2 2]octane
br.om de 3% Hydr oxy-9H-f | uorene

-9- carBHﬁ?ré y ¥qF963-€h¥ 2By Epr opydacetoxy) En(dmRhergokutyl) ~1-azonia
azoni abj;eyeh of 2. zZz%Leesﬁ@eer?%de 3 (R - (9-Methyl-9 (H

-fl uorene-9-carbonyl oxy) - 3-phenyl al l'yl) -1-azonia

blcycl(ﬂﬂ@)Z(%ﬂHM9F8ﬁ¥?2 Bréhtiien-2-ylacetoxy) -1- (3-phenoxypropyl) -l-azonia- _
3(R) - (%1'8?1:53%294{@]0&&&956%‘%0?%8@ bonyl oxy) - 1- (3- phenoxypropyl ) --1-azo 5- .

ni abi cycl 0[ 2 2] oct ane; ‘brom

Y a- P%ﬁ?k&ét?i‘}ﬂg{mﬁﬂegywrmlh@d@é 94eahb@mxm@)2—manmmmsdme@o
[2.2. ZIX%L@ngzorﬁra%%gelolrz @zﬁ’gsn&a%et f&a]l);édéR) - (9 [H]

-xanthene 9- car bonyl oxy) --1-azo
3(R)-{2-Hydroxy-2,2-dithien-2- ylacetoxy) -1-[3-(2-hydroxyphenoxy) pro

‘pyl]-l—azonlablcyclo[2.2.2]octane; trifluorcacetate

-_3(R)—(2—Hydroxy—2,2—dithien—2—ylacetoxy}—1—(3—pyrrdl—1~y1propyl)—1—é'

__20  zonia-bicyclo[2.2.2]octane; trifluoroacetate
3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(2-thien-2- ylethyl) 1 azo

nlablcyclo[2 2. Zjoctane bromide

ﬂ3(R)—(2 -Hydroxy-2,2-dithien-2-ylacetoxy)-1-{3- thlen~2 ylpropyl)—l a

_ zoniabicyclo[2.2.2]octane; bromide ,

25 1-(2-Benzyloxyethyl)-3(R) - (2-hydroxy-2,2-dithien-2-ylacetoxy)-i-azon
iabicyclo(2.2.2}octane; trifluorcacetiate
3(R)—(2~Hydroxy-2,2—dithien—3—ylacetoxy)—l~(3-phenoxyprop§l)—1—azoni
abicyclo[2.2.2]octane; bromide |
1~(3éphény1allyl)—3(R)-(9—Hydroxy—9[ﬂ]—fluorene—9—carbonyloxy)-1¥azo

- 30 - niabicyclo{2.2.2]octane; bromide | - "

3(R)—(9—Hydroxy—9[H]-fluoreneﬂ9—carbonyloxy)-l-ﬂB-pheanypropyi)—l—a

zoniabicyclo{2.2.2]octane; bromide

3(R)—(9—Hydroxy—9[H]—f;uorene—é—caxbonyloxy)—1—phenethyl¥1-ézoniabic-

yclo[2.2.2]octane; bromide |

35 3(R)-(9—Hydroxy—9H—f1uorene-9-carbonyloxy)—1—(3-thien+2—ylpropyl)—1—

30



. [2.2.2] octane; bromide 10 . ' : o _ SR L
1- ( 3- - Phenoxypropyl ). - 3(R) - (9[ H - xant hene- 9- . carbonyl oxy)- 1 jabi.cyclo - -
[2.2.2] octane; brom.de 1iJa%ﬁgﬂ)2%%'4
‘.1- Phenet hyl - 3(R) - (9[ H| - xant hene- 9- car bonyl oxy) - 1--azoni abi . cycl o[ 2. 2. 2]
octane; bromde 3 (R - (9- Hydroxy 9 [H --xanthene--9-carbonyl oxy) -1-
(-3- phenoxypropyl) -1- 15, azoni abicyclo[2.2.2]octane; bronide
3( R) -. (9- Hydi oxy- 9 [ H| -xant hene- 9- car leony!| oxy) 1- phenet hyl -1 -azoni abi cy -
! cl 0[2 2. 2] oct ane brom de ,

3(R) - (9- I-g/ fg?agtgﬁgctwga ggmll oxy) - 1 (3 thi en-2- yI propyl)-1-

~azoni abi’ cyc

3(R) - (93 l\mt—hyl-McQtﬁlhﬂl—EamI-meerer%—@abbﬁﬂstydﬂ@k)ﬁ Li-(@'—@h@ﬂ@%ﬂl@[‘l@pylazdm% o
zoni a- brom de The present invention also provides-

cl 0
procesgbe fcd'lp[[él’%%ég Cﬁanet Sﬁﬁlas of formula (1). 25 The quaternary - _
ammoni wnrder Bvaétmasgqﬁ]gﬂnﬁraheF@rdaﬂb@nylofga)Hb% -pI¥IRRALeEp PY) eachi on of

. an,al kyl a eneral Forrmula Il wth conmpounds of general .
Fot mul d“ﬁaltﬁlcgcﬁﬁfgozr %dr’g?l?e' Progidel 1, RL, 2 .R R3, O A X B, n, m
and p: axem&md&ﬂma@mbwm-(192[H]a&uaweﬁé’ﬁgl-cﬂa(}bol%yl&iy) 12 Sk dnicycioA (CH

- 2n 2)m %Y\&Ré I\/Eth a b) I This alkylation reaction may be carr|ed.
out by t ﬂ??té?réeﬁt ro@k rimental procedures, a) and b) whi ch are.

descr i bed 2behensxdthypar s (gul @WHMM&@E Dt@é/ﬁtsi%rlaxﬂ&w-%wﬁ{éﬁ%%%
_ pr Ocessfz %Sl2t]1gc‘§aoxl.e,dbromlde '
,10 " 1= ({3-Phenoxypropyl) -3 (R}~ {9 [H} xanthene 9 -carbonyloxy) - .. azonlablcyclo-r
o [2.2.2)octane; bromide
1-Phenethyl-3(R)-(2[H] -xanthene- 9 carbonyloxy) 1~azon1ab1cyclo{2 2.2]
octane, bromide '
3 (R)~(9-Hydroxy- 9[H]~xanthene 9- carbonyloxy) -(3—phenoXypropyl)—1— .
15 azon1ab1cyclo[2 2.2]octane; bromide
3(R)~(9- Hydroxy 9[E]l-xanthene-9- carbonyloxy) l-phenethyl -1- azonlablcy
clol2. 2 2]octane; bromide
3(R)—{9 Hydroxy-9H- xanthene 9~carbonyloxy)-1-{3~thien-2- -ylpropyl)-1-
7 azoniabicyclo[2.2.2]octane; bromide i
.20 3(R)—(9aMethyl—9[H]-xanthene—Q—carbonyloﬁy)~1—(3—phenoxy—propyl}—1—a

zonia-bicyclo[2.2.2]octane; bromide

. The present 1nventlon also prov1des processes for preparlng
compounds of formula (I)
25 : The quaternary ammonium derivatives of general Formula I, may be.
'prepéred f by reaction of an alkylatiné agent of general Formula IIV
with compounds of general Formula III. In Formulas I, II and ITI, R,

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



- phase extraction nethodol ogies, that allows the paral l el preparation 5 of

" several conpounds. Methods a) and b) are described in the? Exgerl t al
section. Conpounds of general Formula Il which are not ¢ é#ﬁ@

- avai | abl e have been prepared by synthesis according to standard. nethods.

For exanpl e, conpounds wherein n = 0 and A= --O,-S- or -NR6, whereinR6 i's ..

- as defined above,. were obtai ned by reaction_ of the cor respondi ng aronatlc

derivative or its potassiumsalt wi t hy@n = al kyl ati ng agent of general
formula Y--(CHerr])mX, wherein X nay be a halogen and Y may be -a. hal ogen
or a sul phonate_ester. In other "exanples, conpounds of general Fornul'a Il,

where n>=| we nt hesi sed fromthe correspondi ng/al cofe iv@tive of-

- -general Fo¥t Hyl5—knouwn(amgy hadsy Rl + C - (@H2), .\ A - (H2) 111 - OH
R2 R3 |V Compyinygs of gener al Fornﬁ?a 11 may be g e@%hgo'by t hree 12 -
January 2004 different methods c,d and e illust in the foll-owing

schene and ‘ﬂ%féi ed i n the experinentlal section. Nbfhod c N( Qr}, Y )

O VI Method d - f_: N-(Cp). Method wnet%sa)%m OH I

'R (CHyp), — A — (CHy)p,

-R2 R3

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 solidl
phase extraction methodologies, that alldws 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- preparéd by synthesis according.'to
standard methods. For example, compounds wherein n = 0 and A= -O—,—Sl- 7_
. or -NR®, wherein R® is as defined above, were obtained by reaction of .
J ‘the corresponding aromatic derivative or its potassium salt W'ith'én
alkylating agent of general formula Y- (CH,)m-X, wherein X may' be. a-
halogen and Y may be a halogen or a sulphonéte ester. Iniothe'r,
examples, compounds of general Formula II, 'wh_ere n>=1 were synthes‘i-Sed,_
from the corresporiding alcohol derivative of general Formula IV. by _'

15 known methods.
R1 (CH,)p.— A — (CHy)y ——OH

Compounds of general Formula III may be prepared by three



~ .5 Sone conpounds .of general fornula Ill where Bis a group of fornula i),
" R8 and R9 are as described above and R10 is a hydroxy gro py Iso be
prepared fromthe glyoxal ate esters of general formula VI A on

- Wi th the correspondi ng organonetallic derivative. R8 R9- [Nb L|] Method f N
- (CH,) P 10 Conpounds of general fornmula VIl ray be prepared fromthe
- correspondi ng gl yoxylic acids follomﬁng the standard nethods c, d and e .
. described above and detailed in-the experinental section. The glyoxalate '
-derivatives of formula VII where R[errf is a 2-thienyl or 2- furyl
group' have not been described before. 15. The foll owi ng conpounds-are .
exanpl e$ o EGpBEH RIS GeABR af . * Horshreaer| Fn able \iallpmins $ﬁhﬂ&a1@mdbeen
descri bgskhiafear en i MapbBytndddh- Khupr&ne- 9-carboxylic acid .
1-azabicyclo[2.2.2]oct-3(R). 1 2 January .2004 12 -yl ester (|nterned|ate
~I-1c); 9-Methyl-9[H -xanthene-9-.carboxylic acid
-1-azabicyclo[2.2.2]oct-3(R) -yl este @t nedi at e I-1d) '
2- Hydr oxydi t hi en-2-yl - - acet i c Matdd 1Nﬂ&@ cycl o[ 2. 2: 2] oct - 4-y| ester

~ (internediate 1-4a). Cxothlen 2-yl - € gcid 1-azabicycl o[ 2. 2. 2]oct 4- yI

- "1l-azabicyclo[2.2.2

.~ ester (internediate |-4b) 0$h|en#2_¥L*aneLLc acid
| -azabicyclo[2.2.2]oct-3(R -yl ester (internediate |1-4g). 10

- Oxofuran-2--yl -acetic aci &11-azabi cycl o[ 2. 2. 2]oct53(R)-yI.ester',
{internedi ate |-4e). /Z- Hydroxy-2, 2- dlfuran 2-yl -acetic acid o
ct - 3(R) mﬁhmast ber medi at e Gonmpgunds of
15 4- hydraxy | - <R c yclo[2 2. H]he ane escrlbed in:
2P

_;,\fr

\ Method e

Formul a V coul d be
w0150080 '&er\H

'\I
:

3 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 VII

by reaction with the corresponding organometallic derivative.

- Re—[Mglil - - /T 0. _B
N~ > N>(ch,) - SH/
(CH),” A% 5

Method f

m

10 .+ Compounds of general formula  VII may be prebared from the
: | corresponding glyoxyllc acids following the standard methods ¢, d and
e described above and deta:.led in the experlmental section. The
glyoxalate derivatives of formula VII where R is a 2- thlenyl or 2-
furyl group have not been descrlbed before
1?_ The follow1ng compounds are examples of compounds of general
- formula III and VII which have not been descrlbed before:

9-Methyl-9[H]-fluorene-9-carboxylic acid 1- azablcycloEZ 2. 2]oct 3(R) .



. ‘4-hydroxy-1-azabicycl o[ 2. 2.-2] oct ane, described in Gob, CA et.al.
“Helv.ChimActa (1958), 41, 1184-1190 3 (R) - hydroxy- 1| -aza ﬁ% cIo 2. 2]

_octane or 3(S)-hydroxy-I- azabicyclo[2.2.2]octane, descri dahl , -

".R ‘Acta Pharm Suec. 20 (1979), 16, 281- 283 and comrercially avallable fronf-i
- CU Chenie .Uetikon GibH. The foIIOmﬁng exanples are intended to il lustrate,

+but not- to limt, the experinental procedures that have been descri bed
-above. The structures of the preparegy conpounds were confirnmed by [err]H -

25 NVR and MS. The NWR were recorded using a Varian 300 Mz i nstrument and
-chemical shifts a ssed : 2 arts per million (5) fromthe interna
referencé t&f 3ﬁebﬁ§FrEF$HW§ E@?r purity was determ ned by HPLC, using
Fever sedphanel ehf IraanQE AP ARbax YR E =% ildN$t & iRy 1wl b h2 Vel Jies sgrpat er-
than 95% eln ob ai ned. Nblecular i ons were obtained 30 by electrospray ~
i oni zatioiT C5REETYon19) i Hewl ett Packard instrument. Method - a

35 Examf@dzexy@rﬁmampnﬁet&c(ﬁ?&ld (27EYE agcr @t y) 2> 2208y Oxy ws2=pPhenyl

'~12 Janu

200
”ac%toxy ébﬂﬁh&xﬂBFOpyl) 1' - azoni abi cyel ot 2. 2. 2] octane, broni de.

- 200. mg@a‘ot@lgmmylz-aycbhcrwdirdoxya@mmy@%qbl c. @Pé@t%—?laegt&b’d o[2.2.2].
oct - 3( F%ﬂ%ﬁ ester mol ) were suspended in 4 nm CH3CN and 6 m  of-
CHC13. 'S §ﬂ§b§n§an were- added. 0.48 m (3 mm. 1) of 3- phenoxypropyl
brom deoxohht efi- 3ty Ir4aic8g:i & dcif 1hagdpy olieTpes pban-& (R -y Nesdrat nospher e,
sol vent s, were va orated. Ether. was added and the mixture stirred . The

sol i d obfarAEs firfPtred and washed several times with ether. :The:yield
we O. &ogu(c&m Af-akktie ﬂ@@uﬂﬁla@ﬁy%lofmxﬁuﬁﬁo@i dirastereqmers. 1H NWR
‘(DIVSOdG) 50-2.20 (m 6H), 2.25. (m 1H", 3.10 (m1H, 3.20-3.60.(m

6H), 3. t@ﬁiﬂe%ﬁte& 68) (m 2H),5.20 (m 1H), 6.25-6.35 (double dd, 1H) ,
(6 45 (TB Hydbxy-5,.29% 1 €otatd-y1 72 30r ifc 2i1M - Z’Z&blgyclg[Z ﬁrQ]c;Icl'ﬂ)—B(Ms '

MBr]" 462 np 166 C
_ -yl ester (intermediate I- 4d) .
! _ Compounds of Fdrmula V could be:
15 4 hydroxy l-azabicvclo[2.2. 1]heptane, descrlbed in WOISOOBO
: 4 -hydroxy-l-azabicyclo(2.2. 2]octane, descrlbed in Grob, C A et.al.
Helw. Chlm Acta (1958), 41, 1184-119%90
. 3(R) ~hydroxy-l-azabicyclo[2.2.2]octane or 3(S)-hydroxy-1-
azabicyclo[2.2.2]octane, deséribed in Riquahl, R. Acta Pharm Suec.
20 (1979), 16, 281-283 and commercially available from CU Chemie '
Uetikon GmbH. N .
'The‘following examples are intended to illustrate, but not to
limit, the‘égperimentai prbcedures-that_hgve been described above.
The structures of the prebared'compOundS' were‘cénfirﬁed by H-
25 NMR and MS. The NMR were recorded using a Varian 300 MHz instrument
and chemical shifts are expreSSéd 4s parts per milliOﬁ (8) from the
internai reference tetramethyl silane. Their purity was determinea by
HPLC,. using reverse phase chromatrography on a Waters ipstrument, with
values greater than 95% being obtained. Molecular ions were obtained
- 30 by electrospray ionization mass spectometry on a -Hewlett Packard
. instrument. - ; |
Meﬁhod - a -

- 35 Example 20- Preparation of 3(R)~(2-Fufan~2—yl—2—hydrqu-2~pheny1



.15 Method --' b Exanple 51 -- Preparation of :
“'3(R) - (2- Hydroxy- 2, 2-di - t hi en-.2-yl- " acet oxy) - 1- [ 3- (naphthq

. 1-yl oxy)y propyl] - 1- - azoni abi cycl o[ 2. 2. 2]  oct ane; tr|fluor3§§§FQP’(§H'60 ny j 

(0. 17 mmol s) of hydroxy-dithien-2-yl-acetic acid
. 1-aza-bicyclo[2.2.2]oct--.3(R)-yl ester were dissolved in Im - of dnso To 

" this solution 188 ny: (0.85 mml.) -of 3-(naphthal en-1-yloxy)- propyl _
- chl.oride were. added. After stirring oMer ni ght  at room tenperature, the
-~ mxture 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
 NaH2PORBEPFEH -1 (s PRERRKYRFR PR kT LTaF R EDApBFI P 20 2 5) petznat Prggédand -
“washed zoior & oW { h‘u%aﬂiz%fl)DW@réﬂﬂ-ﬁhQ%ﬁlEBé€ﬁc LlcBSI WA, Dl Pz 2CHBCN,
i a

rinsing away_all. startl(g mat er e ammoni um-derivative was. -eluted -
‘Wwith 59t 8fRY103 SRFFEAIGS

_ neut raldszegic1wi.t h =001, Cgus%%h)!.(éln Vi, 8yd px&&&a N§)4s thit?ﬁ eﬂm@ﬂ S{gﬁ/sr at ed
to-dryness. The yield was 17 ng (15% of title conpound O d6):
b1 7 Phez%hfl?lfﬁp%ké?ml@l% Aftar (shirgipyg Bop 72 § gt (lfﬂOIfl?H?mp@ﬂrEO:L(rm inH),

4.2 (t,ln%H%,aémé%?HéEb 1§%lvéﬁé% @@Eékgva of%ﬂé@ Zbher Tyds Tafadm 8&3?2 thhod.

- 7.85(d, ]+: 534. 1.2 January 20
- c IWI%?‘WFE e%ttléfr'feéer W’&t Pvéisd ofOb@éhé?@IquorfﬁﬂuFarw ansk Baphepaeadrhy

st andard @Bt Pods Rheest Bd -fyicaki Qns fg oM Lhe 594y WQE%QQC&%JOQ%YL‘%C aci d
~or. followi ng the procedurés described in exanples |- T -1g'o

accordFﬁétﬁﬁep?%é%ﬁﬁF%%ﬁQﬁﬁ??r|bed inliterature: FR 2012964; Larsson. L et

Act 197 X 30 08; b t
L, SO R oBeRy, (900D 00 RS, Sy i

: (1992) 3-89 33% (32 96H1,0 3ERAn{H e LH) | & - Orsrélpar%ﬁ)uoﬁ 89 (m, 1H), 6.25-6.35
(FBran-igsuyld Wcﬂf%yph@r% Al h%‘xka%dgsl (nfzaﬁs cyflnla. 3021&?“7}3( Ry ¥b

- ester. 3.24 g mol's).” of uran-2 ydroxy phenyl'aceti’¢ acid
“net hyl (m, 1H)Z S IM Br} : 462; mp 166 °C.

15 Method - b -

Example 51 - Preparation of 3(R)—(2-—Hydro:§y—2,Z-di-tﬁien—z—yl
'acetoxy)—1—{3—{naphthalen— l-yvioxy)propyll-l-azoniabicycle[2.2.2]
octane; trifluoroacétate' _ '
20 - 60 mg (0.17 .. mmols) of hydroxy-dithien-2-yl-acetic acid
1—azafbicyclo[2.2.2]oct-3(R)—yl eéfer were dissolved in 1ml of dmso.
To this solution 188 mg (O 85 mﬁol) of 3- (naphthalen l-yloxy)- propyl |
chloride were added After stirring overnight at room temperature, the
mixture was purlfled by solid phase extraction with a cation exchange-
‘257_ Mega Bond Elut cartridge, previously conditioned at pH = 7.5 with 0.1
M NaH2PO4 buffer. The reaction mixture was applied’tb 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 ml of 0.03 M TFA solution in CH3CN:CHC13 (2:1). This
S 30 SOlUtionﬁwaB'néutralizeﬁJWith'BOO 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, 4H), 2.2 - 2.4 (m, 3H), 3.2 - 3.6 (m, 7H), 2.0 {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,CO0]*: 534.

| §RPbh wedf'ecr-tswm:atn(é 8 ofrﬁﬂémsoarybﬁumiton was

J. PharnlgC|ences



ester were dissolved in 85 nml of toluene. To this solution were added' 157

©2.08 g (0.016 mots) of 3- (R) -hydroxy-I|-azabi cyclo [2. 2121)1Jocta S
-0.224 g (5.6 mmols) of HNa (' 60% di spersion in mneral xture_ N
. Was refl uxed with continuous renoval of distillate and when necessary
. replacenent with fresh toluene for 1.5 hours. The cooled mxture was"
extracted with 2N HO acid, the aqueous |ayer washed with 20 ethyl L
.acetate, basified with K2CO8 and extgacted with CHC13.- The organic Iayer
_vvas dried over Na2SO4 and evaporated. The oil obtained (3.47 g)-
crystall |a”£ after cooling at roomtenperature. This solid was suspended
©in hexdffe d"fFltered. The vield vva5259(54% of a mxture of ‘ Co
. di-asteroi soners, np: 140-142 [err]C GO M [M' 327 25 1H NWR (CDClS) S

;120170 m 4 90-2.10 (m _1H), 245280 (m_ 5H),,3.10-3.30 (m -
h&% ﬁ?er ﬂ%vste‘f%% OfHEENEI26 (HATRLE, Vie.WEF H( greRAred7 130- 7. 50
(m 4|‘Dsta]1c§i@d7me€1€bc(§nof2e&teﬁfﬂl%letﬁ.@wfﬁéxﬁ/siiﬁél |doz:§ta51§)c51‘§ilchfg QaPr@x@fid his. -
ture from bojl.i.n acetonitrile, 0.110 Jgsﬁtf a. pure diastereoner(l) were

ob ai ne%Cl%GrFr%lP?fén%q’?ePrW%% SpS eF ARG D] PATPGRSwhsLe 0BT AF rAStd - t he-

- other piasber eesBFdim) tol breasthi@ur akksen; nat ﬁ%ﬁ&hﬁ@ﬁ@%uréu gt e6e0s®y; 1 was

hydrol ysed to yleld ;+ )--2-h droxy 2- phenyl -2-furan-2-ylacetic acid as a )
pure enfftSi*GRert (afeshHct2 B 5”6“(5“2‘3 EtiGH)?! - Hé%’t'eﬁgén%ﬁ)s?%@r%yd? ol ysed

~to yieldt (x1).- ﬂcwdﬁhemy_saamereybﬁrf@@anz@goulass%tlsn@CtQhae B3 .8 PUe.
12 January 2004 15 D| ast ereoner .

“enantioner, err%% err}:L (c= Et OH)

1 2(*)4 (Plﬁli‘lr&ns‘?l Sty d 8§§/)p'hc-.8r3ryl é@ét‘?%g acid 1-azabi- cyclo[2.2.' 2] oct-3
R -yl ester.1H NWR - (CDC13) : S 1.20-1.70 (m 4H), 1.90 (in, 1H),
245250(m I—9250280.(~4H) 310320(m1H) 4.8 (bs, OH),
1490 5. 5FRe 11 126 Pr6PRTR ting) of 6. TR 21¥) hydnsovphsuyiapatic ashd 1~
7.60= 7. LAnidyyc2bl)2 . Dizaskereoer,12es2€2) - (Furan- 2-yl ) hydr oxyphenyl aceti c
acid 1- azabl cyclo[2 2. 2] oct - g( R -yl ester. '"H NWR (CDC13) 6 1.20-1.70

(m 4H)3-2%9160¢ 4 mgls) 208 (Rurago2tin) srydroxyoehsnghaqanic Byid metipts,

G") , 4. QQerbubré MisHdlved 20 s6Mu1 16 .tcBudhe( Mo Mlis foBOribroRetd adids

?0 7. 70 10 gn] 2H) .
0.016 _rmols) of 3-(R} —hydroxy—l——azablcyclo [2.2.2]octane and

0.224 g (5. 6 mmols) of HNa (60% dispersion in mineral oil). The
mlxture was refluxed with continuous removal of dlstlllate and when '
necessary replacement with fresh toluene for 1.5 hours The cooled .
i mixture was extracted with 2N HCl acid, the aqueous layer washed with
20 ethyl acetate, basified with K2C03 and extracted with CHC13. The
' 'organic leyer was dried over Na2504 and evaporated. The oil obtained
(3.47g) or_ystallised after cooling at room temperature. This solid was
suspended in hexane and filtered. The yield was 2.5 g (543) of a
niixt'ure 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, 1H), 2.45-2.80 (m,
5H), 3.10-3.30 (m, 1H), 4.8 (bs, OH), 4.90-5.0 (m, 1R), 6.20 (m, 1H),
6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.60-7.70 (m, 2H}.
After four orystallizatiOns of 0.5 g of this mixture from boiling
acetonitrile, 0.110 g of a pure diastereomer (1) were cbtained. |
30 From ‘the mother liquors of crysﬁallization 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, [oc]”D = +5-6 {c=2, EtOH). DJ.astereomer 2 was
hydrolysed to yield (-)-2- ~hydroxy-2-phenyl-2-furan-2- ylacetlc acid as

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



'-'.Exarrpl e 1-1b- Preparation of bran-2-yl hydroxythien-2- yI acetic acid

- l-az.abicyclo[2.2.2joct-3(R) -yl ester. .Prepared as in exa@ﬁkw [ -1 4 The
yield was 3.06 g (64.3 % of a 15 m xture of diastereois yany, lﬁﬁﬁ 172C,

. GCIMs' [M: 333; IH NMWR (DVMSO-d6) : 6 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

- IH), 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. (m 1H. . 20 Exanple I-1lc-
_Preparation of 9-Mthyl- 9[H]-f| uor ene-9-carboxylic acid 1-azabicyclo [2 .2
..2] oct-3 % -yl ester-.' Prepared as in exanple |- 1 a.- The yield was
334 g Ds&ATerTey 8b: %2(*)Tﬁ%rfgrﬁduéﬂhMEOMhedelﬁeatw froidati-esabt the -

‘oxal at e3ablz. 41 Ja):,t_ 5 1 f se 1} 3= te salt

LM Nﬁ%qt[ c} %)1%3%&% }i\rgst&zﬁ {C%l@g 5T i% 1%4I—$) ) %h% (s, .

- 3H), 210230(#1!1n ﬂﬁy % %2259011(m1H1H)2 520«3239 s, (4#1 AH)0-3.28. 6O- 38) 57 (m

' "formation of the oxal ate salt

: 1 4, , 1 4 360 2 91

- H). 304'8§ &gb ]dﬁ)) Z %grogégg glf)orﬁbeog%%l\/bméyl %g%ls-l] Hiar%tHZeﬁg - ?arsgoxyl ic
d | az4bi cy?:l@[‘i 20 2f®ctZH3(R) -yl - ester. Prepared as in exanple |- 1 a.

,The yi ¢)idhsasedndl 29 Qf(*)aﬂ(ﬂﬁn@%ﬁ)hydﬂakcggﬂéxgi&éet‘é’ésaéfé 1d'a%'aE9 by

ree base + 1]*:

- 350.. F¥<lahde?R12ee43 (R wéaleattersa’iﬂt— NMBI—I-(CNMF@(DI‘@B@ @6y 1:70 5(ng.. 26 1. 30

2.53- 3.10 (

1 2 1 8
(m Ho 1b. %96]11?5 2(@02% (7 %ﬁ')63 %oiﬁn @"E)zngﬁﬂ 04(8 p2H) ;,392§352
| '(m " 1H)5- 04 (D0- W9 26(%9 (an)lﬂw &85 (g (Iﬁn AH30-7 . 30" cznfssﬁqmmaa)-v 70

L hP3-7.48 6 2H)," 8.0-9.8 (bs, 1H H+) Exanple 2-1e-Preparation of

. 9-Met hyl- 9[ Hj - f | uor ene- 9- car boxyl i ¢ aci d r'rethyl ester. Lithium-
"-‘dllsopropyl amide (26.7 m of a-2Msolution in

'Example I-1b- Preparatlon of Furan 2—ylhydroxythlen—2-ylacet1c ac1d
l-azabicyclo[2.2.2]cct~-3(R) -yl ester. )
'Preparédlas in example I-1 a. The yield was 3.06 g (64.3-%)_0f_a_
: .‘iS' _‘mixﬁure of diasteréoisomers, mp: 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),
S 7,51*7.54'(m, 1H), 7.66-7.69 (m, 1H) .
- 20 _
Example I-~lc- Preparatioq of 9—Methyl—9[H]-fluorene—Q-carboxylic'acid
; 1-azabicyclo[2.2.2]oct73(R)-yl ester. 7
Prepared as in example I- 1 a. The yield was 3.34 glof an cil (80 %).
o This prodﬁct was solidified by formation of.the oxalate salt (1:1}, mp;
25 186°C. MS [M free base + 1]*: 334. | _
Oxalate salt ,lH- NMR (DMSO-d6): & 1.43-1.55 (m, 2R), 1.68-1.78 (m, C
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, 2H). '
Example I-1d- Preparation of 9%-Methyl- Q{H] ~xanthene-9- carboxyllc acid
l-azabicyclo[2.2, 2]oct 3(R)-y1l ester.
Prepared -as in example I- 1 a. The yield was 1.91 g of aﬂ oil (53%).
This product was solidified by formation of the oxalate salt Ei:l), mp:
35 j'1529c. MS [M free base + 1]*: 350. ' '



- 10 heptane/tetrahydrofurane/.ethyl benzene, - 0.053 not) was added to a .=
~stirred solution of 9[H =fluorene-9-carboxylic acid (50, 0237 '
THE (70 m) at between 0 and 5C in N2 atnosphere. The m xt° szoréa/ar ned
to roomtenperature and refluxed 1.5 hours. The reaction m xture was cool ed
"'to roomtenperature and a solution of CH3l (1.85 m, 0.03 '15 nol) in THE

(1.85 m) was . added. The. m xture was stirred overni ght at roomtenperature .

._Vand evaporated. To the residue in MeOrk (70 M) was added concentrat ed ‘
sulfuric acid (3.9 m) in MeOH - (25 M), the mxture .was refluxed for 2
- hours and evaporgt ed, The residue was partitioned bet ween chl or of orm and |

. sat-ur at FFYSE08 2L b1 uti o AMRTHBMSR B s 3l dy &P~ hadd 2R ex act ef0akdizn (it h

~.chl or ofym ane4LDT0MGANE) ) AYSLS (UersnGOmDbNY, 1HESheth k) V! By 07 | ed |

over sodium sul phate and evaporated to dryness to obtain 5. 73 of ‘& brown

oi | . T < prodlct®vdl) pdrPfT d“b%mco?lﬂrm?’ AT DR 8Br dpty ¢ s10%d2gery

 hexane/mthyh . aget atee (85: BY) {9 wheh digh 43 o) ( 7B.SY%) 2 Rk Pg Qflack
structure. confirnmed by 1HNVR 25 1H NWR (CDC13): d , 3. 60 (s,

3 7. 857185 Frh- 4H), 7.75 (m. 2H), 8.0 (m 2H) Exarrplel-lf

' '--Preparati on of 9-Methyl-9[H) -xanthene-9-carboxylic acid mnethyl ester., 30

“Prepared as_in exanple:l-le. The yield was 2.65 g (47.-2%. 'H NWR

© (CDCL3)Ex3gpieolr (s Prsppratian o5 O3MpthyA (HIH}: §35“‘€’fﬁne8ﬁ)'ca%?fd-lie pcig-

E Prepara;téfg@logsgefydroxy 9 [H -xanthene-9-carboxylic acid nethyl ester. 35
- Lithium_ diisopropylamde (20.3. ml of a 2Msolution in 12 January 2004 17
. hept andf¥¢FRhy (HOfCPERRY BHyAchens8he] 0M341 #dl ) awas?bddédledien " siprred

o t e a u 5 t A t byl
e Ty R I R RPN A TR s

A N2 attioSBReI R UCERE 9 SHHH efwe@resﬁ—ﬁréarqowlatc 261% (5t @npér 823T aodhd then ‘

was added Thy N2o RH9SSWr Bt @ xnéoé.d&l 19Ny %ftmogzsng@ Ifeehiefy Al A6 -
- After 30 mn, an equal volunme of NaHS 40% aqueous sol ution, was added

and .t héf’arré@ét‘?Cbﬁoﬁ?ﬂempér%%rwnﬁre@ﬁlolméoh 1 8apEP atT@}ﬁer%ﬁmtl@mmm@drﬁor 30
~mn. Theyst WBol &Y &fcS r¥Bk e sRR3LRLEE and a solution of CH3I (1.85 ml, 0.03 -

:7'15 mol) in THE (1.85 ml% was added. The mixture was stirred overnight at

o rodm temperature and evapofated. To thé residue in'MeOH (70 ml) wés

added concentrated sulfuric acid (3.9 ml) inrMeOH (25 ml}, the mixture

was refluxed for 2 hours and evaporated. The residue was partitioned

. between chloroform and-saturated KZCOB solution. The aqueous layer was

20 extracted agéin with chloroform and the organic layers were combined,

washed with water, dried over sodium sulphate and evaporated to drynéss

to obtainn5.73 g of a brown oil. This product was purified by column

b 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  H- NMR (CDC13): & 1.80 (s, 3H), 3.60 (s, 3H), 7.50-7.65 (m, 4H), 7.75
(m, 2H), 8.0 (m, 2H). ' | ‘

AExa.ul.pJ.e I-1f —Prepafation of 9-Methyl-8[H] -xanthene-9-carboxylic acid

_ methyl ester. .' |

i'SOA-ﬁ Prepared  as in‘exampleji-le. The yield was 2.65 g (47.2%). lH- NMR -
©(CDC13): 8 1.90 (s, 3H), 3.6 (s, 3H), 7.05-7.35, (m, 8H). o o

Exa_mple I-1g- Preparation of 9-Hydroxy-9[H]-xanthene-9- carboxyllc acid

methyl ester.

35 Lithium = diisopropylamide (20.3 ml of a 2M solution in



-and the aqueous phase was. extracted twice wth ethyl acetate. The 10
" organi c. phases were conbined, treated with NaHSG3 (40% agyepus sol ytion), .
~ washed with water, dried over sodium sul phate and evapor ated™ %ﬂoéness.to
:-obtain .8.89 g of a brown solid. This procedure was repeated with 5 g of ..
“starting material yielding 6.04g of the sane brown solid. .15 The. products-
~were conbined and purified by colum chromat ography (silica gel,

hexane/ et hyl acetate 90:10) to yield 7,609 (global Rt: 59.4% of a pure
product , structure confirmed by 1H-NVR 1H NWR (DM5O-d6): S 3.5 (s, 3H),
7.0.(s, 1H ), 7.2°(m 4H, 7.4 (m 2A), 7.55 (m 2H). 20 Method - d ;
Exanpl élqptzlae/P?%yﬂrpéﬁr@fe/mhylbgpm,o 8i ML dnpbhzopa, didded to -a

~ cycl oheptanes5s | J 25
ety il § b sln S g T

(9.0 mithkeredt@rssdiPredared 4oy i ofarglCE3 eshhghol ifr §EF (TWhBl) sekution
yas coaladeh § dgdc 086, Tenblotxdl.yhng Mokl e ags Qcmmple) angd apdoop of

'DVF were added. The mixture was stirre warm to room
't ehper dtampRerafpreranth Hogr was Eﬁdfsdti@rrﬁ@r AAFSEUEREtS ok vl ssABbheReot

evaporaaﬁgeahgnw@nerﬁ%ltdeec%t%' 580! ¥Ed, 1d) GHELP %me\e%pﬁgﬁgog,d <ot 96"”

This procedure was repeated two tifes. ;The obt ai n ol'l ved in
20 m oﬁqqe@luﬁeﬁel‘amnadaed adsisal, sehat tom rtﬁactloganigxt(tgeQ‘av’ammal)me@f 8¢ (R)

|- hydr oxysde @;@g el g £Rq %tglrrg&t@ogfgbf}nﬁo FIL Oéwgges%eéso!wu ep}g%tesact' on ..

m xture was r for ours ter coo e mxtdre ,
‘ext r actasl vﬁhteh FNeHEs abpte The e:qtummedl écylepe\/\/astllzeﬂlwﬂuaarqetzmw I8e

basgi fi gﬁggé t Wi C er ri ed '
og(gr % evaporn‘get%c; tE%%dl?%ﬁiés e%?e rest ueg\%\g%ﬁpurl ¥ q\{S’%% gol um
chr orratﬂ}idméphy) ( sialshed wjgh, wa@H@lSdi\m-lowbﬂ@Hdl% BrlphBye aﬂdeevapoerladevl/as 1.5

| '2H§48103400 d@neg%ztoljo%tgxncg f[ % ? &%Z«ﬂ) %'5'1 &IEI\;/(? ((CD%I_'S) g 3—101(2) 2-303(5m(m

2H), 2 -Tha G- 2p7qce@qne JElp, ropg3eP 96itE M ngﬁE starting material yielding
‘ 6.04g of the same brown solid. '
15 '1The products were combined and purified by column chromatogréphy
(silica gel, hexane/ethyl acetate 90:10) to yield 7.60g {(global Rt:
59.4%) of a pure product , structure confirmed by 1H-NMR. ‘
M- NMR (DMSO-d6): & 3.5 (s, 3H), 7.0 -(s, 1H, OH), 7.2 (m, 4H), 7.4 (m,
. 2H), 7.55 (m, 2H). | ) |
20 N |
Method - 4 -

"Exa;nple I-2a- Preparation of = 10,11-Dihydro-5[H]-dibenzola,d]
_ cycloheptane-5~carboxylic acid 1—azabicy'clo[2.2.2]0ct—3- (R} -y1 ester.
25 _ 2,15g-of 10,11—Dihydro—5[H]udibenzo[a,d]cycloheptane-5~carbo£ylic acid
(9.0 mmol) were dissolved in 40 ml of CHC13 (eﬁhanol f.fee). The
. _eolution was cooled at 0 °C and O. 86.ml of oxalyl chloride (9.9 mmols)
and a drop of DMF were added. The mixture was stlrred and allowed warm
to room temperature. After an hour at this temperature the solvents
- 30 were evaporatéd ard the résidue was dissolved in CHC13 and evaporated
again. This procedure was repeated two times. ;The obtaihed 0il was
dissolved in 20 ml of toluene and added to a soiuti_on of 1.26 g (9.9
mmol) of 3—(R}-hydroxy—i—azabicyclo[2-2-2]OCtane in 40 ml of hot
toluene. The reaction mixture was refluxed for 2 hours. After cboling

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



-3.07-3.19 (m" 1H), 3.25-3.40.(m 2H), 4.80 (m 2H),.7.10-7.30 (m .8H)
.- .10,11- Di hydro- 5[ H} - di benzo [a, d] cycl ohept ane- 5- car boxyniZC‘J aci d 5

. prepared as described in Kunazawa T. et al., J. Med. Che Ag& 10 37
- 804-810. Exanple 2-2b- Preparation of 5 [HI -Di benzo [a", :

cycl ohept'ene 5-carboxylic acid 1-azabicyel o[ 2. 2. 2] oct - 3- (_R) yl ester
Prepared as in exanple |-2a. The yield was 3.12 g (71%; np 129C M5 15.
© [ MF1]+: 346; 1H NMR (DVMSO-d6): 5 0.90,1.10 (m 2H), 1.30-1.50 (m 2H),

- 1.56. (m 1H), 2.21-2.26 (m 2H), 2.47-2.50 (m 3H) 2.86-2.94 (m 1H),

< 4. 48- 5.33 (s, 1H I—%
(m 2H)baser(frtfdd‘b‘é‘hi&%%@d]ae?c%rr@ateﬁewst}é Bobrl iTheaeFaames lmyegawa,»a as
0 20 desqidikedovdr MadsobPas @Gap’i‘)'ratéd MedyLhem ’Thﬁe]-?@éj)duev%l ur%%’i%é .
" Exanple I-2c-Pr eRar ation of 9, D hydr oant hr acene- 9- car oxy i'c acl

--1- azabiRy EP BTN FRIPBRECTAPPR) L%ll§§t@lr2§ﬁﬁeﬁﬁ%b’£§0¥n 96 anpl ®..| Tha. The
- yield wagl@ zqasglrez %rg Myy13 4 -N o)
R gﬁ. §64M8 o %% 1N§ ﬁﬁ@ %, é%%hs ﬁ?@ 1“%%?'JN§ ggk

(M 1H)(C 1§B 256]5 nt-26) (m, 228)0- 2- 99 MSE m; 131)931453741(% (@H1RY, = 1.8

CHe, I @03(&1"2)1,11)4 26 0. 60 1, 28y 14, 682 149 , (- 3y 73353(5”964“2111 éﬁ§5 7.50

| ('m 4H). - bi'hydr o-ant racene- 9- car boxyl i’ c” aci prepar'e
descri b°’e(97rﬁ 1% (my 1%»y SaR8-E 40viBs @H)irgd- 80 (Am 2ihent - Bod.- 30( B4 8H) - Vol

10, 106,91 Mot 0) SRR & dyhorpeRAeas I tlutic  agiq ums

| . 2,2-Di phenyl propi oni ¢ aci d 1-azabicyc January 20
- R) - ylpreppeed 4s fie@ceférbed mmlr-t)tm@fza\zazrdr Fe Ay propiMad.cChend wdide4) ,

"-dwssol\geyd Bha2810 - of THF. To this solution were added 0.87 g (5.3 rrm)l)."

: 1,1" carbonyl di i m dazol e and the mixture -was refluxed for an-hour. The
B e éactl on was nmonitored by TLC followi ng the. -formation of the im dazoli de.

- \Wen t toi tr 16 S I eva nd
Wen gt 2o SOREL o e kb 0 S R
- _added arad ieﬁﬁﬁm%i?ﬁ@lms; PefRinyddester.

; Prepared as in- example I-2a. The yield was 3.12 g (T71%); mp 129°C;  MS™
elS B [M+1]*: 346. 'H- NMR' (DMSO- d6). 5 0.90-1.10 (m, 2H), 1.30-1.50 (m, 2H},
- 1.58 -(m, 1H), 2.21-2.26 (m, 2H), 2.47-2.50 (m, 3H), 2.86-2.84 (m, 1H),
- 4.48-4.51 (ﬂ, 1H), 5.33 {S; 1H), 7.0 (m, 2H), 7.29—7.43 (m, 6H), 7.4%9-

7.51 (m, 2H). ‘ o
5[H]—Dibenze{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.

Example I-2c~Preparation of 9_,10-Dihydroanthre.cene-9;carboxylie acid
‘1-azabicyclo[2.2.2]oct-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]7: '334; 'H- NMR (DMSO-d6): & 1.1-1.2 (m, 1H), 1.25-1.40 (m,
72H), 1.40-1.55 (m, 1H), i 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 Rz), 4.56 (m,
lH), 5.14. (s, 1H), 7.25-7.35 {m, 4H), 7. 35.7 50 {(m, 4H).

~30 9,l0—Dihjrdro—anthrac‘en"e—'9~carb‘ox'yl'ic acid rnrasr prepared as 'describedin B

E. L. May and E. Mossettig; J. Am. Chem. Soc., {(1948), Vol 70, 1077-9.

Method - & -

[P ]
LN

Example I-3. Preparation of 2,2—Diphenylpropiohic acid l-azabicyclo

29-7.43 (m 6H), 7.49- 7. 51

2.20



- for-16-h, cooled, diluted with ether and washed with water. The organic S

" K2CB and extracted with CHC13. The organi c sol ution was

".10 . layer was extracted with HCL 2N, the acid solution ifie Y
faé'Ha'H 4Na2 SO4.

- ~and evaporated to dryness to yield 1.21 g (7,5.2% of an oil that was.

“identified as the title ester. 0.64 g (1.9 mmol) of 2, 2-Di phenylproplonlé.'

...acid.l-azabicyclo 15 [2.2. 2]oct<3(R)--yI ester were dlssolved in 6 m. of

- ketone and 0.085 g( 0.95 mmol) of OX?éIC acid were ‘added. After slow: . ‘
~addition of ether: a‘mhite solid was fornmed. The yield was 0.33g (45. 6@6 of,-
oxarate of 2 2- D propi oni ¢ acid 1-azabicycl o[2.-:2. 2] oct-3(R) -yl .
“ester;: 2663 'P%ﬂ??E%Fbase+l] - 336. 20 Oxalate salt, 'H NWR .
~(CIK13)1 ﬁ Q-3 ﬁﬁbﬁ’nofz 2- nlclaggdzw nllkb
2.73.2.85 (%1”4( | ) !2'1) dlip%gﬁ?§pr%5ﬂloo S &e(H)'@lsgbﬁveao- 3L 23) _
-1H); 588 ?%TP&% TO?’CMS 7scaJolt(lﬁp YoFf  addpds Qb‘fr?oad (BaAdmmoH- cr:f)l:zs ~Met hod

[ -f Exanph@dmAal iRl enanat igR @he 2nkieh AxXYads 2re Ml bR WrAGREC agld

.1-azabicycl o[ 2. 2. 2] oct-4-yl ester. A solution of 2- thlenylnagne5|um

" brom deX%REEisPepited TORSRIEED Ry (TLC 3GOMMBYEDf tBgnEeimahisnd ©f 8Ghel (9

'-,treated with a saturated 35 solution of ammonium chl oride an

"m nol s) llﬁ’fd&'c@ﬁ.@@ntﬁﬂe@pHﬁ@erésﬂzt:!t%nnhas Oéomw%teahb§r§cgfjtt'h%n Wer?ﬁj%q to.

~1.95 g (7mmol s) of oxothien-2-yl  -acetic acid 1- azablcyc o[2.2.2]oct--4- yI
ester (FYRRATGHESFat e FREb)C- &l ssol vEW 3 n @M 6f THE3  TH&) mhxdwesy-das

St rred; Al QeALt £rPeN aswﬁef QErd Aaun, 1‘1@‘ Ireéesil&pyndct&py was dPé)J%l‘:ch’ed

extracted
S with et ¥ 16Ahht ePoledm@aluted yahbaathe208ad 2G-shedovigh vakesolhemradmécsol i d -

W f I o] 1e \Nh
obpai neg, ngas 5@@%&5@&& %%@h)rfdi”bﬁce%ﬁg'éé'd € 1£91aﬂ ﬁggbé A&?ggfh(ﬁ%,%3 'te

- ?%l : gllﬁnd e;xt;gcﬁﬁl hg.|q}1 CECIZ.1Fhesorgafic s ug;}o(lm:as ZH)ied MBRf NFEJSO4 350
':.gpla.zg.glél%d Exaapbeadedhs BLARAL at ), oh; Ofy @.Xgihée(nTS22¥ -Gfel] Giacighe was.
o entlfled as the title ester.
‘ 0.4 g (1.9 mmol) of 2,2-Diphenylpropionic acid 1- azabicyclo ,
15 [2 2.2Joct- 3(R) -yl ester were dissolved in 6 ml of ketone and 0.085 g
- 0.95 mmol) of oxalic acid were added. After slow addition of ether
" a white solicj was fo‘rmed. The yieid was 0.33g t45.6%) of oxalate of
2,2-Diphenyl-propionic acid 1—azabicyclo[2.2.2]dct—3(R)—yl ester; mp:
146°C; MS [M free base+1]*: 336. | |
20 oxalate salt, 'H- NMR (CDCI3): & 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, 1H),
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

" 1-azabicyclo[2.2.2]oct-4-yl ester. o '

A solution of 2-thienylmagnesium bro;nide was prepared from 220 mcj (‘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 (7mmpls) of oxothien-2-yl -
-acetic acid lwazabicyclo[é 2.2]oct~4-y1 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 satu_rated

35 °  solution of ammonium chlorlde and extracted with ether. After removal



. [2.2.2]oct-4-yl ester. Oxalyl chloride (]..5nml, 0.017 nol). was added to a
7 solution of oxothien- 2-yl-acetic acid (2. 24 g, 0,014 nol
- di met hyl f or mani de (one drop) in 30 m of chloroform (eta hol "f"?'é(e%ooﬁt oC:

".'The m xture was stirred and al |l owed t-o warm at- roomterrperature After one

hour the solvent was evaporated. The residue was di ssol ved in chloroform _
~and evaporated - again. This procedure was repeated two tinmes.. The product .-
~obtained was- di solved i.n CHC13 (30 r’rh? and added to a suspenSIon of 1. Ig
(0,009l s) 15 of 4-hydroxy- I-azabl cycl o[ 2. 2. 2] octane, -1.8m  of.

- triethylamne. = (0,013npls), g (0. 9mmols) of N- (rret hyl pol ystyr ene)
(et hy|°a‘?rFH6)5°15§PFoqq?eS%ld79etaw W3 GEET WBs? Y driedxEPTF ape tomHGEA e

cool ed,+d ifitened. andy washeghind honakernsedhenti ke pvedugk, Was exfracped B
with a solution of diluted HC1, washed with CHC13, basified with K2CO3 and

‘extract@t o50: afsftr il KnCHED3. APt &R r&Hovall 0P (e B0k vénts 147gH) 45% of

a sol i o, 5waemob§@)| neg. éMH_»] Nl\glgogdlgoj)noé 2.0 (m.6H, 2.9 (m6H), 7.35(in,
805(m 1H) anpl e | - 4c- Preparation of -
( uran 2- yI)hydroxyphenyI acetic acid 1- 25 azabicyclo[2.2.2]oct-3(R) -yl

_ ester e o t Ia 1fa_,_o n
e et wRandr of SSLARL Lol By golbian it

~ oxof ur dit-2-glager4 @l seter 1- azabi cycl o( 2. 2. 2] oct 3( R) yl ester
' (' nter r@@l?&ecﬂloé‘:qd)& (ﬁ'ﬁéOIO’Qﬁ‘ﬂ Holl)swgis 9<§de-|a'"§o @fso139%d Bfl\gx gﬁgﬁphere

‘The mixturé was, 30 stirred at this tenperature for_ 10 mnuts
war med 4 ¥ 1ra6fRtic aiier 42 1A 9, Nflley mol) haed dlﬂ@ﬁéﬁé%mamden{mmrdeomS

“t{gat ed gsphpa oeaéﬂirc;%e@lﬁq?%ber of e AMBRNigUP, c@ﬁ@nﬂ&%aéa f‘x @%gg three

- times with ethyl acetate . The organi c phases were conbi ne Wi th
- wat er  aasda HEewad évefarma@s@@omﬁqrmerﬁémeamf&ertme $oly erite, sohesrgokpe 35

obt ai ned,wasatégat ek wid hgr.a t 9 f 12
January 2%%4‘321 a prod uggdmdglogéss??ﬁ%%lu‘{e?%&s Cgloln ???fgg %Zd gﬂﬁﬁ\/ﬁﬂ%ﬁ :
" conmpourr@ifasThifl BECEBIareas asppatebivei buws nTEx arpHact - tht{ Mecheds c)

glhgt | gldgletg%gg@rm{ Bt @ 385RA" ghe b e CLy st ahbpain.f o aceiqbak) e and
i5 %f “4- hydroxy l-azabicyclo[2. 2. 2]octane, 1.8ml of triethylamine

(0,013mols), 0.6g (0.9mmols}) of N- (methylpolystYrene}—4—(methylamine)
pyridiﬁe at 70°C. The mixture was refluxed for 1 hou:, cooled, filtered
and washed with water. The title product was extracted with a solution
of diluted HCI, weshed with CHC13, basified with K2C03 and extracted

.20 again with CHC13. 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— —yl)hydroxyphenylacetlc acid 1-
25 . azabicyclo[2.2.2]oct- 3(R)-yl ester. _ ‘
Phenylmagnesmum bromide (0.0057 mol (5.7 ml of a solutlon 1M in THF),
was added to a solution of 1.3 g ( 0.0052 mol) of oxofuran-2-ylacetic
acid l—azabicyclo[2.2;2]oct—3(R)fyl ester (intermediate I-de-)
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 wasrtreated 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, Ehe solid

35 obtained was treated with ether and filtered to yield 0.67 g (40 %) of



Exanpl e |-4d- Pr epar ation of 2-Hydroxy-2,2-difur--2-yl-acetic acid

~ l-azabicyclo [2. 2.2] oct-3 (R -y3. ester. The title corrpound was

synthesised as in exanple I-4c frominternediate |- 4e- a éam@na?w

~-I'i thium whi ch was prepared whith furane and butyl 10 | |th| um follow ng a
standard nethod. The yield was 380 ng (8% . 1H NWR (CDC13): 5 1.2-1.4 (m
1H), 1.4-1.8 (m-3H), 2.0 (m 1H), 2.6-2.85 (m 5H),. 3.2.(m .1H), 5.0 (m
1H), 6.4 (m3H), 7.3.(m 1H, 7.5 (mygH M5 [Mrl]+: 318. 15 Exanple |-4e-
Preparati on of oxofuran-2-yl-acetic aC| d 1l-azabicyclo [2.2.2]oct-3(R) -yl
ester, Oxalyl chloride (9.75 m, 0.112 rmlﬁ) was added to a sol ution of
oxofurafnpfoé}l‘é‘ée‘f}i‘ocs aCdUE e G "8, 693 hoted &d BTG -hy P or peREY( BAR

- drop) ianst50pdpa@kdchdor 0f ogastet ! ihr edandt 0G - 1Ehe (i ol ecvas 20
- -stlrred and al l.owed to warm at roomtenEerature After five hours ﬁ
sol vent I RESCEVAWOralege SRerrEet dite ChES Tt S5 tiea fﬁo%rﬂ‘:@ﬁ@ﬁb@m@ném
evapor@tl@dlgg@uhedﬂ&yym@edure was repeated two times. The product
. obt ai ned was disolved in CHC13 (150 m) and a solution of 3(R)-
qui nuclidinol (10.90 g, 0.086 nol) in CHC13 (150 m) was added to this 25

at . OCrxhhg18i xtube Waepstlitifd andoaklewed 120 Juak@,als AQT L eaPgLALUr e.
After 15 h.at r.t., the mxture was washed with 10% agueous potassium

car bondt 822Phe¥FiA t[ﬁ fat et @Ry b\RSteRa2SO4 and evaporated. to give 9.34

- 52 of t teheoipdd G r4 npld&SLy e X b
%IV(R qu?e H~thNRO %C%Qﬁﬂgaﬁﬁs@i Q? %@hl)a pleE% 49%1‘6‘&1 %I?n@%ﬂl%dﬁge y

1. 80- 2 Tg8er ngnd J?H)furan iypwhizh7gas. a@qarﬁedwl}lt@ f@@a@e 457 IpRteH)
5010 (msthkm flewa.lﬁ@ allﬂangarzi Bndd) rné vidd Mhs Hdo m!:_:rxgﬂrgal €1 - ﬂirdR

: Preparatlon of 2--Hy - 2- phenyl - 2-thi en-2--yl aceti c aci
‘1< azabilEPELd 2. <§lef ojct" 3(“R)1 e ésﬁe% 8 10, J8hLards 02004 1), TReb3 85 (morrpound

T was pr%mr egl. as(jesqr| bed iR, ei<}@)rrpl6e4l fc 4#0omyi gt g medjat e 4 - (}(g he yield
~was - as a mxture of cﬁastereomers After’ fivé crystal |zat|ons
. of 1. 5M§ g‘\’“% i's*H¥ xture from boiling isopropanol, 0.200 g of a pure
. diastereoner(1) were : _
- 15 Eiafgple I-4e- Preparation of oxpfurari—Z—yl—acetic acid l-azabicyclo
' [2.2.2]oct-3(R) -yl ester. | )
Oxalyl chloride (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 waé
20 stirred and allowed to warm at room temperafure. 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)-
o quinuclidinol (10.90 g, 0.086 mol) in CHCL3 (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 Na2504 and
evaporated to give 9.34 g (52.5%) of the title compound as a dark oil.
Estructure confirmed by NMR. ' |
300 H- NMR (CDC13): & 1.40-1.60 (m, 1H) , 1.60-1.80 (m, 2H), 1.80-2.05 (m;
- 'lH), 2.20 (m, 1H)}, 2.70-3.10 (m, SH), 3.30-3.45 (my 1H), 5.10 (m, 1H},
6.7 {m, 1H), 7.7 (m, 1H), 7.8 {(m, 1H). '

‘Example I-4f- Preparation of 2-Hydroxy-2-phenyl-2-thien-2-ylacefic acid
. 35 © . l-azabicyclo{2.2.2]oct-3(R)-yl ester.



obtained. The nother liquors fromfirst crystallization were enriched with
the ot her .diastereoner (2). Di astereoner 1 was hidrolysed % ield
(+)-2-Hydroxy-2-phenyl -2-thien-2-ylacetic acid as a_pure 1 ?ﬂ;{ﬁé

~flerr]. _ +25.4 (c=2, EtOH) . This- value was assigned to the R _
configuration provi ded that inliterature (A 1. Myers et.al. 10 J. O g. Chem:

(1980), 45(14), 2913) .the 2(S) enantioner has been described whith [a] 25D
= - 20 (c=2, EtOH) . Diastereoner 1: 9y ' o o '
2('R) - 2- Hydr oxy- 2- phenyl - 2-t hi en- 2- yl acetic acid 1-aza -

hicyclo& 2200t r%@)u ester. 1HNWR (DVMSO.d6): 5 1.1-1.25 (m 1H),
1.3-1.6 % Fﬁu w3 ) Pr%?%rezi AY riespmibed in( pranphe -4 (fRomls
1H), 7. Dnﬁéﬂmezll:ﬂ)ate7 10549(mw:11<15|) vi€ld- Twds (B éH)(337‘¥:)4 €s45% (Mixehde 65

. Diastereoner 2: % -2--I—%droxy2phenI-2th|en2ylacet|c acid l-aza -
“bicyclo fc‘*z“ffffm{% 3 AP Yive s tat HE RVR UOVBS 463 9 9F thisinpgune 1H)
, 1. 4-fro® lécﬁ’ﬁllﬂd) ,:Ls%pQOLﬁéﬁol],"') 0 2203)'263 ot o Hlde &a@%e(rgbmer (JiH) wer% 8 (m
©20.1H), 7.0 (m I—2705m1 3-7.4-(m 3 7. :
(7 1H) OPEEARRSH-eT thﬁéﬂafdat—“?oﬁfoa? Toxok rﬁréfﬁl‘—ﬁl Jrzaéfe@p. c&ea:e. qnnched |
1 azabi gyl 0 thR. &he2] d8btSrddRer V2)eSbeEst2Rda! Ml WAl ﬂﬁagc?lﬁ%diaf{o ,

0. 0154 m)ljg was added to a solution of oxothien-2-yl-acetic aci

0, 0128 ¥bt)? an'd ! aFRBY A FornRhTRIE (Coreiearopjlacetde nhcht o orcbfmume

(et anol edd@8lomat OfajThe mMxture=yasgrost.i ked waaﬂ%ealﬂgg)vfs%ltgﬂewaﬁ the 00M

tenperature. After one hour the sol vent ‘was evapor ated. The resi due was
~ di ssol vVBd GSRELAPBI O nPEAELdes’ thehporat ddtaEaiure Thi b Mavesedwte akas

r epeat egl, $mp chbﬁﬁisl%'ﬁ’)e 4PN OFUCH 9B ?iH‘éS@'(W%th%JZ&ﬁ{@P b8 @é%léiéégg%) and

- ,a solution of gw nucl i di nol in CHC1 m) was
added t®RiH éo‘]av =OC FhécTR xtEGPE) was stirred and all owed to warm at room-

~tenper abilerAbhsF 11. () -@Lag,diroxy %h@hﬁﬁlﬁ-ech%ﬁ _vashed i tfy 10%_ éé

-agqueous pot assium.carbonate, then w wat er, dried over Na2SO4 an

- Januar YPEOU4°48 - v RStatéR) lel Geber3 'HIHMy (OYS08d4) ofS L he %25 émcdrhi]b@und as
LAV BT R A
3 Wh.3 Zb {m, 2H), 05 (m, lH), 7 3- ‘7 4 (m, 3H), 7.4-7.45 (m, 21—1), 7.5 '

(m, 1H). '

Diastereomer 2: 2 (S)—Z-Hyd::oxy—z—phenyl—2—-thien—-2-yiacetic acid l-aza

bicyclo[2.2.2]Joct-3(R) -yl ester.lﬁfNMR (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 iH), 7.0 (m, 2H), 7.05 (m, 1H), 7.3-7.4 (m, 3H), 7.4-7.45 (m, 2H), 7.5

(m, 1H). ' | |

Exampie I-4g- Preparation of oxothien-2-yl-acetic é.c_:id 1.—ézabicyclo
{2.2.2]cct-3(R) -y1 ester.
25 'Oxaly1 chloride (1.34 ml, 0.0154 mol) was added to a solution of
' oxothien—Z-yl-—acetic-Iacid (2 g, 0,0128 mol} and dimethylformamide (one
~drop) in 30 ml of chloroform (etanol free) at 0°C. The fnixture was
.stirred and allowed to warm at room temperature. After one hour the
‘solvent was evaporated. The residue was dissolved in cﬁloroform and
30 evaporated again.” This procedure was repeated two timés. The product
obtained was disolved in CHC13 (30 ml) and -2 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 Na2804 and



-(m 1H), 5.05 (m 1H,. 7,20 (m 1H, 7.85 (m 1H) , 8.10 (m 1H. 5 Qher
" carboxylic acids of Forrml a B-C(O OH, whose preparation (or the synt heses -
of their derivatives nethyl ester, chloride or imdazol |1§?9‘Sa“h‘80’ % been
J.des.cri bed in nethods c,d,e or in t he Examples I-le, 1-1f and I-1g, and

- "that are not comerci.ally available, 10 could be-prepared as is described

the foll owm ng references: FR 2012964 MA. Davis et al;. J. Med. Chem

"7(1_963) 6, 513-516. T. Kumazavva (% J. Med. Chem (1994) 37(6),
804- 810. I\/lA Davis et al; J. em, (1964), Vol (7), 88-94.- 15
' 'Sestanj J. Chem_, 1971 49, 664 665. Burtner, R ; J. Am Chem

Soc. (%‘@&é’fatég 4 589°1 9834 BiehthEIROA. thE Bl tleAfRmPARRE aaao|yellpwg58)
46(3), bi2- 865uMrRgRudy : b 1efqoaidsoBteh1I 11§001 %ulmvo': n01 9, %306 5880,

638-43. Ueda |._et al; Bull. Chem
E. L. MaV“ etHar . 1 P-2ath (ndt) 1 SBels ((ﬂiglﬂ?.f 27070—33@‘?? gﬂ: Aﬁ%o $ nfl-3d 46

within tde 1$1¢Qp3 of @he1Ry esenl iRyel) o ake (mphalmageysi gal 1?[(?rrp03| tion
$ch conprise, as the active |ngred| ent, at |east oné qui nucli di ne
ivative of general formula (1) in association with a pharnmaceutically

accept abl e O@iHelrercaQBo%lllée%tcadg5 b¥ eﬁﬁnﬁ’:‘i‘ﬂﬂb%ﬁ&@%&%ﬁ%ﬁaﬂﬁ% pup. in

a form sw table for adm nistration. The pharmeaceutic acceptabl e
carrier (@ W19 ;oMtEeRR? chf akbelinyi e vaitEHe § he Meshyy ee seripourid ogideonpounds,

to formdike-60MResi tieRenof bOLS LRYEPIIQN ae n er, s t he
~act ual exlC| SI ents used §8 depend inter-al ma oﬁ%cged%(n?gﬁgd&nefgﬁogg S

adni ni StEPLER e he torpdsitligenand - @m@@@ﬁtﬁl%§°@met¢ﬁ8§lwn&mha@&eare ‘
pref er a@u)ldadﬁ@t&_deﬁa(%d%@'lsa‘i'i@'sehs.t%]é@t N enkNed o%u%aS&féJL%c%gUpos' tion

for oral admnistration .may.take the formof tablets mcoated tabl ets,
Li'qui d Fif&4F4A%¢ 35 powder inhal ant and inhal'ation aerosol: all containing

. one or wmY.epd2idanuany 200424 chen. (1963), 6, 513-516.
| T. Kumazawa et al; J.Med. Chem, (1994), 37(6), 804-810.°
| M.A. Davis et al; J. Med. Chem., (1964), Vol(7), 88-94.-
15 Sestanj, K; Can. J. Chem., (1971), 49, 664-665.
‘Burtner, R. ; J. Am. Chem. Soc., (1943), 65, 1582-1585

20

. Heacock R.A. et al; Ann. Appl. Biol., (1958), 46(3), 352-365.
Rigaudy J. et.al; Bull. Soc. Chim. France, (1959), 638-43.
7 Ueda I. et al; Bull. Chem. Soc. Jpn; (1975), 48 (8), 230642309.
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,
apl least one quinuclidine derivative of general formula '(I) in
associa;ion 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
mixed with the active compound or compounds, to form the comp051tlon'
of thlS 1nvent10n are well-known per se and the actual excmplents used
S 300 depend inter alia on the intended method of administration of the
" composition. ' ' -{ |
Compositions of this invention are preferably adaptéd for oral
administration In this case, the composition for oral administration
may take the form of tablets, film-coated tablets, liquid 1nhalant,

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



“conpatible with the active ingredient, together with col ouring or

- conpounds of the invention; such preparations may be nade by-nethods - -~
“well-known in the art. The diluents which nay be used in #gf prgﬁﬂ%ﬁtions
of the conpositions include those liquid and solid diluen 2 e 5

flavouring. -agents, if desired. Tablets or filmcoated tablets may. .
.conveniently contain between 500 and 1 ng, preferably from5-to 300 ng of
active ingredient. The inhal ant Conpo%%tions may contain between 1 M and
1,000 [err]g, preferably from10 to 800 My of .active ingredient.In 10. .

~ ~human therapy,. th? &gse of the compound of ggneral formula (1) depend on
‘the desf? elt HMY WUPREIYN Stchr REIRAMTICRATTY digs8adarky npdhenal | y

bet weenwe imxname 800:H®) aper . day as tablets and 10 [err]g and 800 pig per

day as inhal gnt go ositign. 15 Pharnmacol ogi cal Action The follow ng :

exanpl es denbifst Fat e e BREH "t RhabftolBgitdsl Prepererions of the

- conpoungisngfs ithenpr asenhdé NvaBkioniqhhg resul 58100 JRUIBRNL JIUREALL NG "

refeptors blngéng and in the test on bronchospasmin 20 . guinea pig, were

bl ai neTP™ RS ABSEr BED BBF ofFt HifratPdHPSAaRE ni ECFRERR orltdt (rtilesriTmeobi ndi ng

- of [[erfladoutliByt agbheRN (HISEAIRIC TReeRtor é;w@§1mpéaé&aﬂ%%fgg99;/grgrgg..t0
Wael broek et .al (1990) (1) .. Assays were carried 25 out at . rane .

~ prepar at9HLLERD s‘ioélﬁlaynttfeé:rﬁ’ﬁéo{%aéﬁih@@e RhesdrEd lgvarge SKio ¢l By ( CHO)
expr essi NGcchoe ganfedieht I M@ NUARM 4 FTUSEAES U (G FECRES Hot 'a"gﬁ ﬂ@%gg%d- For

determ nation_of |Cs,, nenbrane preparations were suspenée In Sto a

. final cthé@®ft tal?br9ef PRI GFGPAY Foam tRetein®O S ulst gheactive ipgdedimat.In

- sUBpensih@nage tAGHbahedayid B £t e tdobb . | er ,

i'ncubation the &gﬁgrane fractioﬂﬁaé%h%gggggFgggggyggH%?#ﬁ??o%ﬁggﬁpéﬁé bound

radi oacth vty SRt iddechorndpderatEobi alli Agcakesndet édrl hedobys addeti on

of 10- YedWeabl 0Pivwelh b 8RSLRI Rl [ns agRayed, | hcate

to gengiate ingividual ggﬁdigﬁﬁgggﬁgﬁﬁ;é%%vggﬁxﬁgeggnuar§%26%%ug§9bb _

. 4g per day as inhalant composition. L ' : '

15 Pharmacological Action

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 receﬁtbr studies.

The binding of [*H]-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
h;mster ovary-Kl cellé (CHO) expressing the genes for the human

muscarinic recéptorsAHm3 were used. |
For determination of ICy, membrane preparations were suspended
| in DPBS to a final ;oncentration of BS ug/ml for the ﬁm3 subtype. The
- 30 - membrane sgspension was incubated with the tritiated compound for 60
min. After incubation the membrane fraction was separated by
filtration and the bound rédioactivity determihed.'Non specific binding
was determined by. addition of 10 M atropine. At least six
concentrations were assayed in .duplicate' to Jgenerate individual

.35 displacement curves,



10 15 20 COVPOUNDS ‘BI'NDI NG TO RECEPTOR NoMB (1 C50 nM -ATROPI NES. 2

1 PRATROPI UMB. 0. 131

10

15

20

1215 722 8:4.8 1714 186.6 206.8 3513 362.
- 535.6 718.2 74 .16 773.1 785 849.9 895.4 9931 10014 12 Ja
+.1017.6 10931 '

25
COMPOUNDS BINDING TO RECEPTOR
No M, (ICM nM)-
ATﬁOPINE‘ 3.2
IPRATROPTUM 3.0
1 31
> 15
7 22
g 4.8
17 14
18 6.6
éo ' 6.8
35 .13
36 2.7
39 3.8
44 4.4
53 5.6
71 8.2
74 . 16
77 3.1
78l 5
84 9.9
89 5.4 |
99 31
100 14

7°393.8 444. 4
ap#W46 5 10



11414 116.23 12613 12716 1288.8 1296.3 13611 1376.9 13819 14613 (1) M-

~Wael broek,' M Tastenoy, J. Canus, J Christophe. -Binding of selective

antagoni sts to four muscarinic receptors (M to M4). in r b Jarugrg 04 ai n

-.Mbt. Pharmacol. (1990) 38: 267-273. Qur results show that the conpounds of
‘the present invention have affinities for the M3 receptors which are very.
simlar to the reference conpounds. The conpounds. of the i nvention '
preferably have high affinities 20 fg muscarinic M3 receptors (HWB),
preferably human nuscarinic receptors. Affinity levels can typically be

measur ed by in yrtro—assays—fer—exanpte—as—deseribeqd above. Preferred
conpounds of thg invenighon have an IJerr} ¢nM value for M receptors of
" less than 35, pfeferably less han 25 20 or 15 _nore 25 preferably-less -
than 10,8 or 5.} Test g bronch)spasn1in guj nea pig Thelstudi es. were
performed accorfing t Ronzett and Rossler]( Aqueousg sol utions of the
.agents to be tegted were nebul | zed and_lnhaled 12 Jangary 2004 27 by.
“anaest heti zed ventil at'éd nale'buinea pi gs.14 Dunki n-Har{ql ey). The.. br onchi al -
response to intfavenous -acetyjcholine chaltTenge was deternined before and
after drug admi pi stratilén.and [ he percent ashange in pyl nonary resistance
at several tinefpormts 52— onzett—H~—Rosster—F—Vgr suchsanor dnung zu
‘Ung er suchungen ander 126 _ _ : 13 : = : :
127 B 16
128 | | 8.8
129 ' 6.3
136 - | | 11
10 . o 137 . 6.9
138 ‘ 19
146 ' 13

(1) M. Waelbroek, M. Tastenoy, J. Camus, J Christophe. -Binding of
selective éntagonists to four musbarinic receptors (M1l to M4) in rat
15 forebrain. Mol. Pharmacol. (1990) 38: 267-273. A
our results show that the compounds of the present invention have
affinities for the M3receptor5'wh1ch are very similar to the reference
compdundé. 7}.
~ 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 compbunds_of the invention have an IC.; (nM) wvalue 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)

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



_ bronchi al nuskul atur. Arch. Exp. ‘Path.. Pharmacol . 195: 71-74 (1940) The

- compounds of the present invention inhibited the bronchospasm response to
acetyl choline with high potency and a l|ong duration of at&JaWaviZl0 om t he
. above described. results one of ordinary skill in the art can readily '

~~understand that the conpounds of the present invention have .excellent

~antinuscarinic activity (M3) and thus are useful .for the treatnent of-.

~ di.;seases in which the nuscarinic M3 rgceptor is inplicated, including

respiratory di seases such as chronic Pbhstructive 15 pul nonary di sease, -

chronic bronchitis, asthma and rhinitis, urinary diseases such as urinary

i ncont imermeesntepbiddhkiemprilateéd nele | peirien pPalsl aldunkt haia NAWKOgenhe

bl adder. L Ur nal._.enur esi unst abl e bl adder /stospasm and chronic .

cystitiy gﬁgaggsf‘%%sﬁjﬁtnggt_i E%I RE S ussu%ﬁe%%lci%iilpsbl gh 9esyHarfone, -

spast i clegekrint ned drdode \eord bW T tdirag ZOhithietpsesentanidnyienipe@befitirdnhgke

~provi des’ onpound of for nul I r .a_pharmaceutically acceptable
conpositi Higggn%rhf ﬁeﬁéséa%coenﬁ u%ﬁ‘)’%ﬁaol ft&anuP%ﬁ?ﬁ-' for use in a method of
t reat nent Kohzéhe hunBussienrs.nalvebsdyhsdnoridnenapyy Urderpathihsgdaanker the

treatment._of .respi,ratory, .urinary or astrointestinal disease. 25 The
Honoaht I slkf‘iai??}%’gr %rc'&v'ia Rt sBLBJIFm%C Ir'rﬁgahd%]cﬁ“ 6Pl a (1) or

- .present inventTon 0

a phar maceutlheaténpancepifhbhe wepasi idemtcoapinSbigea RNMPAshabakar mul a
(1) forrethg man Cf)act rﬁ ﬁf—a' medi args,nt for- the %reatrrent of respiratory,

uri nar y 6P G35t roi MTEELiICHAL YT sEHTe. MERr PREFRCY n2PL ofp bYW S8R nBEa (1)

and pharowaosuti cal 30 conpositions conprising a conpound of fornmula (1)

C be used jn a . nethod of treating respiratqry, urinary or - :
_ghstroi nt estfErR ?éggﬁ,d%s\ﬁﬁ?ﬁﬁ 'rfég%ﬁsc‘?ﬂ?p#s%%dlé’d‘ﬁ?n?@t% LRG0 25 hunan
-0F ani nahn peddiayt unde meeddofhazUthe icoRpbiRdd o@ncied hbeebiNe iavenPiohade
- conpound o [ “a pharmaceutical conposition conprisin

'corrpou'r?d(cél%%; %‘tgl“é‘:sgc?%%‘sc THE Frédedth ) ARht TR 319 e tdr tfﬁé?tge

i |1 ust rakedmdy: t ke 12i deanear y 12004hi2h f ehbowing--exampl s, I@@eﬁ&@i@? are

-gl-ven; q_%p%Xaggd,l li;lrnl:J IE :'L61}1tgI Jcr)gsl:?inrla%orgnéjisaera%.egostuéhoagectgr%%itc:rgk?str%?:turén‘tI ng.

15 pulmonary disease, chronic bronchitis; asthma and fhinitis, urinary

diseases such as urinary incontinence and pollakinuria in neuripénia

pollakinuria, neurogenic bladder, nocturnal enuresis, unstable
bladder, cystospasm and chronic cystitis and gastrointestinal diseases

_ such as irritable bowel syndrome, spastic colitis and diverticulitis.

. 20 The present invention further provides a éompdund of formula (I)

| or a pharmaceutically acceptable composition comprising a compound of

fotmula(I) for use in a method df treatment of thé 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 réspiiatbry, urinéry or gastrointestinal disease.

Further, Vthe compounds of' formula (I) and pharmaéeutical
“30 . compositions comprising a compound of formula (I} can be used in a'
method of treating respiratory, urinary or gastrointestinai disease,
-which method comprises administering to a human 6r animal patiént in
need of such treatment an effective amount of a compound of formula {I)
or a pharmaceutical composition comprising a compound of-forgﬁla (I).

35 - The present invention will be further illustrated by the



Exarrpl el5 '
- 3(R) - D phenyl acet oxy I -(3- - phenoxypropyl ) - 1 azoni abl cyclo 2. %] oct ane;
-~ bronide The title compound was synthesi sed according to eYPWhd a.

- :The vyield of final step was 500 ny , 81% 1H NI\/R(CDClB) .5 1.72-2.18

‘(‘m 6H, 2.35 (m 1H), 3. 0‘(m 1H f 3.23 (m 1H), 3.59-3.88(m 5H), 4.0
_f,10(m2|—|) 4.30 (m 1H), 5.1 (s, 1H) 525(m1|—|)6869(m2H)
6.9-7.0 (m 1H), 7.2-7.4 (in, 12H %\@(MBr]+456 np 129 C Exanplez
3(R-(2- Hydroxy 2, 2-di phenyl acet oxy) (3-phenoxypropyl ) -1-azoniabic 15 -
ycl o[ 2. 2. 2] oct ane; bromi de The title conpound was synthesi sed according. to
met hodsfc?:ué’h’&ng exXpreles: dihe BRATRLPA 25¢ &1 VRASPR B YNYL 4204 STERT NNWRonly

(DVBO- df)d aSelnst tolbz céﬂitﬁf—e&i’ a; lelt%n% (m 4H, 2.3 (m 1H, 3.1 (m
1H, 3:2 - 3.5 (m 6H, .1 (m 3H, 5.25 (m 1H, 6.8 (bs, OH),
©6.95 (m 20 3H), 7.2 7.5 (n] 12FD MS [MBr]+: 472; np 199C. Exanple 3

3(R) - [Zg,gahgulg(ﬁ fl uor ophenyl) - 2- hydr oxyacet oxy] - 1- (3 phenoxypropyl )-- :
1- azoni-abi cycl o[ 2. 2. 2] oct ane; bronmide 25 The title conpound was synthesised '

actor di h rBirhamdasetoxany- @"Fhﬁewmwlbflﬁmllaéxwlm% 2430 ogan85% 1H

NMR (DVMRQdGE:: .5 1.5-1.65 (m .1H);, 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), 395

(m 1FDTh@ @5t@ﬁ]cgﬂ$oung Q@ﬁ(qﬁnthgpgseisq;cprglpq]tqugeth¢d§ 7. &d m. THE) VS
- [ M Br ly5e1508¢ 5 (R i s 5 pheny! )
-2- hydryol;ygcet oﬂﬁp1 a— Ig-ge%en SEggfm.j?e aggnl ah b?%%c‘lw%%ej 5 %c?%ﬁ‘g %brlgfn de

The ti t48 «cEnpdulity s - s?n@ h@@)l $8d act 2 i (mg £8) et Hods - asam %), THeO - 35

yigl d o{méf @;@I §tgacp WS %Q(i gg @7% ﬁ)J,I—I- i% gnl;)l\/ﬁ q6) 8- 61;53(% 6§Hgm 1? .

-January 004 2
'2/9-3. 16-(m7 - QH}mr 31H15 3 257 {m( mlH}ZHB 2S3.[B-8ni* 6I4-I§’6 3n1:952& 5 (rn 1H)
5. 25 (m 1H),

Example 2 ) ] :
3(R) - (2-Hydroxy- 2 2- dlphenylacetoxy) -1- (3—phenoxypropyl) -1~ azonlablc
15 yclo{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): 6 1.5 - 1.7
_ (m, 2H), 1.9 - 2.1 {(m, 4H), 2.3 (fn, 14), 3.1 (m, 1H), 3.2 - 3.5
‘ {m, 63), 3.9 -4.1 (m, 3H), 5.25 {(m, 1H), 6.8 (bs, OH), 6.95 (m,
20 3H), 7.2 - 7.5 (m, 12H); MS [M-Br]*: 472; mp 199°C. o

.Example 3
- 3(R)- [2 2-Bis (4- fluorophenyl) -2- hydroxyacetoxy] -1- (3-phenoxypropyl)—
1~ azonlablcyclo{Z 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-d6): & 1.5-1.65 (m,
1H), 1.7-1.8 (m, 1H), 1.85-2.0 (m, 2H), 2.05—2.27(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, 4RH), 7.1-7.5 (m, 10H); MS {M-Br]*: 508; mp 253°C.
Example 4
3(R)—[2 2-Bis (4- fluorophenyl) 2~hydroxyacetoxy] 1-phenethyl l-azonia
blCYClO[2 2.2}octane; bromide -
-_Ihe t;tlg_compognd was synthesised according to methods c¢ and a. The

35 . yield of final step was 300 mg ,67%. 'H- NMR {DMSO-d6): & 1.5—1.65-(m,'_



- 6,95 . (s, OH), 7.1-7.5 (m 13H ; M5 [M-Br]": 478; np 182C. 5 Exanple 5
~.3(R) - (2- Hydroxy-2, 2--di -p-tolyl acet oxy)-1--(3- ph'e'noxypro1}‘/?5%_1 l-azonia.
~bicyclo[2.2.2]octane; brom de The 'title conpound was- synt “é'é'a’%)@éordi ng
. "to methods ¢ and a. The yield of final step was 500 ng ,54% 'H NWR ~ .
. (DMBO-d6) S 1.55-1.8 10 2H), 18520(m 2H) ., 205115(m 2H), 2.3 (s, .

" 7H), 3.05-3.15 (m 1H), 3.25-3.5-(m- 6H),.3.95 (m 1H), 4:05 (t, 2H), 5.2

+ 3(R)-(2--Hydrox

‘(m 1H),- 6.8 ..(s, OH) 695(m3§—§ 7172(m4H),72735(m
6Hy ; MS [ M Br]"'500 rrp 183C. 15 Exarrple 6 '
2-di - toléacetoxy) 1- phenethyl-l-azom abi cycl o[ 2

. 2. 2] ocknel - Brg'rﬁf’dém i e PorpéindHias 2syntthedfsed -dcdot dithg 280
‘ _method qs)a.@d g I;['hel yi el fe filnakyst 0 (4 N
| (DIVSO?G) 28- (dheL) (@ 31—§6 2(%.-[115 kH)S 95329@%% (§§n (D 1) f° %/0251'8"('m, VR, , -
. 2.9-3. cf59(5m(52H?H)f3 7-3- @55((#&' ipp); @ 3M3Bgh" (rﬁ786H)lP 18§°<95 (m lH) 5,25
(m -1H), 6.8 (s, O—|),-71 2(m 4H) 7.2-7.35°(m 9H; M5 [MBr]’ 470_;_
np_ 144C. Exanpl e 25

3R - (ZEx?-nBlBhényl pr opi onyl oxy) 1- ( 3- phenoxypr opyl ) - - 1- azoni abi cycl o

] 2. 2. 2]t aQQ*HPéEHHYdQ Ib&lﬂ—tthfyfgw _%%3%{‘&&%1?8‘%}_@0&?" %k}&g? CcDC13) -

thods e and a. The yield of final step was 2
S 1. @Fcyfleé)z(?nzlc’fﬁﬁnerl opige(m 1H), 2.0 (S, 3H) 2. 0- 2 15 (m 4H),

2,39 ( - { 4H)
53 (msI’heii)@ltlg @or%uﬁn@ I_éy)ssyn%hg% éé’d o’réﬁn 1%6” e]t:?gbds r?:i 9. 1%;
(m 12|-3t)lelF§f|S°FlvflIE3) "Ste@mas iR OL 38y 65435 Eklanﬁll’l% PMSO-g6( R)5- 1.55-

(R Hydr(?f?(yQ?;)PhPde~220t *@ﬂne%ﬁ yg geet oggy)( Lop{ 3- f’h?“(%XY%PPyal)OS—% 1512
January 2004 azoni abic Joct ane; Brofi dé The titl e conpound
“synt hesitsedHas & -#ioxBu e(ﬂof 6&9 astSSedmer 8H), 4.05 (t, 2H), 5.2 (m, IH),

6.8 (s, OH), 6.95 (m, 3H), 7.1-7.2 (m, 4H), 7.2-7.35 (m, 6H); MS [M-
Br]*:500; mp 183°C. ) '

15 ‘ Example 6 ‘ ,
(R}~ (2~ Hydroxy-2 2 d:.-—p tolylacetoxy) 1-—phenethy1 -1- azon:.a.b:Lcyclo [2
.2.2]octane; brom:.de
The title compound was synthesised accordlng to methods ¢ and a. The
A 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), 5.25 (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—Dlphenylprop::.onyloxy) 1~ (3-phenoxypropyl)-1- azon:.ab:r.cyclo
[2.2. 210ctane, bromide '

The title compound was synthesised according to methdds e and a The
yield of final step was.250 mg , 61%. 1H- NMR (CDClg}: 5 1.47~1.60 (m,
| 1H), 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, 48), 4.0 (m, 2H) . 1.3
(m, 1H), 5.25 (m, 1H), 6.85 (m, 2H), 7.0 (m, 1H), 7.3 (m, 12H); MS [M-
Brj*: 470; mp 186 °C.. ' |

. Example 8 P o R
35 3(R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) -1~ (3-pﬁenoxyprop_yi) -1-



according. to nethods ¢ and a. The yield of final step was 520 ng ; 62% - 1.-

~ H NWR (DVSO-d6) : 5 1.5 1.95 4H), 2. 1 .(m '
" (m 1H),( 3.3 - é.s(m 6H), 3. 9(?]m T)H) 4.05 E{n 2H) 5. 21?2(%"{11'91)2]0%7 0 (m

~A4H), 7.15 (m 2H), 7:.35 (m.5H), 7.5 (m 3H) MS[ M Br]+: 478; grip' 220C.
Example 9 10 3 (R =- [2 (R - (2 Hydroxy - phenyl -2-thi.en-2-yl acetoxy)

~ ]-1- (3-phenoxypro pyl)--1-.azoniabicyclo [2 .2 .2] octane; _
“tri-fluoroacetate The title conpound synt hesi sed accordi ng, to met hods. £
and b from |nterrred| ate |-4f,di astereomex 1. The yield of final step. was

10 ng 23% 1 H %DIVBOd6 51516 (m .1H 1.65-1.75 (m 1H), 1.8-2.0

15 (m aZH)“lanl%ﬁst?[ En?lczqibanez Brompdelt)  3.05-3.2 (m 1H), 3.25-3.55. (m
6H) 3 T&é 3[’.'.19:5.9( rﬂom%lilﬁnd 4WQS nt?l’l'&s:.s%dz a(sma :uf_l'ixtﬁ@SOﬁ nhge@terlbgé S(m
1M, 7.15 (dd, 19, OH}’ 5 {m
: (MCFBC?@?P lngntg) megmrﬁppeargbazgrrge @/R)eld c[i‘2 fe.gyl step was 520 ng , 62%.
- (2- Hydar gxymez pheRpla@r i b ens-2-ylgacahoxyy) ] -zl &3 EH?NO@K P, 1m)
pyl ) - 1-'azoni abi cycl o[ 2. 2. 2] octane; trifl uoroacet ate The, e corrpound was.
~ syht hesd éedmacjéﬁr'dﬁn% 18- F¥RhdES - f3ahd™ LHbm4 0%t étné’di)até 2 (m, 1H),
|- 4f, diagt epeomyr, h d -of nady,st ) '
(VG- day e ﬁ%“ﬁ& 5. SO 36 0SSP s gt I
_2H), 2!@52§0¥(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 _-7.51 (dd, 1H); M5 [M-CF3COQ'.: 478. 30 Exanple

- '11 3 (Erpmplen (R) (2 Hydr oxy- 2- phenyl -2-t hi en--2-yl acetoxy) ] -1-

* (f phery(sprep (r Q]ze iiyaz&g@%ﬁxg}pl%&;%mga@meéo&yg UQ%CP%% Kgdg tltlle_

conmpound was synt hesi sed "according to netho -~ and from “inter rate
1 4f | diP¥d? et et abicypke I3 &l 81 ot tamiaraltri fbporepredaky 35 22% 1 H NMWR

*( DVBO- 0
| (1 e 2@@())351:(@%}% Ac&)néoﬁéd(d(}as %th;s_@éec@' %&Eﬁn Hq m%%héggua?r%dzg) $:84
: .intermediate I-4f,diastereomer 1. The yield of f:Lnal step was 10 ng .,

| 23%.% H- NMR (DMSO-d6): & 1.5-1.6 (m, 1H), 1.65-1.75 (m, 1H), 1.8-2.0
- ‘15- (m, 2H}, 2.05-2.1 {(m, 2H), 2. 3 (m, lH), 3.05-3.2 (m, 1H), 3.25-3. .55
| (m, 6H), 3.85-3.95 (m, 1H), 4.0 (t, 2H), 5.2 (m, 1H), 6.95 (m,3H), 7.03
(m, 1H), 7. 157(dd, H), 7.2 (s, OH), 7.3-7.5 (m,_SH), 7.45-7.55 (m,
3H): MS [M-CF3C00]*: 478, '
_ Example 10 _ _
20 3(R)-[2(8) - (2-Hydroxy-2-phenyl-2-thien~2~ylacetoxy) ] ~1- (3~-phenoxypro
'pyl)—1—azoniabicyclot2.2.2]octane; trifiuoroacetate |
The title compound was synthesised according to methods f and b from
intermediate'vl—‘%f,diastéreomer 2. The yield_of’_ finai'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 1H), 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,
OB), 7.3-7.4 (m, 4H), 7.43-7.5 (m, 2H), 7.51 (dd, 1H); MS [M-CF3C00]*:
478. ' '

L 30 | Example 11 _ : ‘
3(R)-[2(R)-(2-Hydroxy-2-phenyl-2-thien- 2—y1acetoxy)] -1~ (3-phenylprop
yl)-1- azonlablcyclo[2.2.2}octane, trlfluoroacetate :

The title compound was synthesised according to methods f and b frém

intermediate I-4f,diastereomer 1. The .yield of final Step wé’s 9 mg ,

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



| -4f, di ast ereo

325355 (m. 6H), 3.9:4.0 (m 1H) , 5:25 (m 1H) 7. 05-(m 1H), 7.15 (m._.
“1H), 7.2'(m 1H), 7.25-7.4 (m 8H), 7.45 (in, 2H 7.55 (m_ 1H): R

1Y/
[M-CF3CO0 ' : 448. Example 12 3 (R - [2 (R 12Janua'v2004
...(2- Hydr oxy- 2- phenyl - 2-t hi en- 2-yl acet oxy) ]-I- (3-phenylprop .
'yl')-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title corrpound was
synt hesi sed according to methods f and b from 10 |nftermed| ate .
I'--4f , di astereomer 1. The yield of flna1 step was 11 ng ,  26% 1 H NIVR
(DI\/SO d6): 5 1.45-1.55 (m 1H),,1.6-T.
(m-1H , 2.55 (t, 2H.,.3.0-371 (m 1H, 3.15-3.55 (m 6H, 3.8-3.9 (m
1H) 5.1 8om¢. 4¥) (mys. EH)(,mZ BH){m, 7. 1H)(m2 . 2HB , 1Vm,152H?),4 3. 149, 29H)(m,7145 (m

3( R) - [235%5%2%5&8“ ('\)%{ y%ﬁ%ﬂ?ﬁlé thﬁéﬁ-%ﬁzgxget 0% )] 7198 2% W2 Ty 15

et hyl) -tm,az8hi abixyol o] 2.,2.72k6€T ahem, t BHH Ubridadmt a2, Thést i) eemyonEsund -

was syn Acgerding to nethods f and b from 20 internediate
[tbp%%&%] %%The yield of final step was 10 ng 240.. 1 H NMWR

([ﬁl\/SOdG) 5 "1. 45 1.55 (m 1H), 1.65-1.75 (m.1H), -1.8-2.0 -(m 2H), 2.3

(m- 1H)d=am§[J£€ §776 (m 9H), 3.9-4.0 (m- 1H), 5.25- (m 1H, 7. 0 . (m 3H),

7.15 (& 2 (s, OH), .7 .3-7 . 4 (m 3H, 7.45-7.55 {m 4H); ‘M5
[ M CF3CO®) -2 5%) - %Hmmﬂ-ﬂeﬁyl(-@-t-kn.e[‘x22(-ﬂacetoxy)] -1~ (3-phenylprop

2- Hyd 12:ph thi et hi en-2-y1 o
ér ol;;zlgy vaO%I gnélgclff nge% %ﬂ%ﬁ?ﬁh@owf“#}lﬁﬁ?% e:%’tttﬁtg Theytltle conpound . .

was syritheesiisbel camp@nddnvgast Gymehbeilsed amt@rhlﬁgom @@ hbas er nati at €rom

L ﬁ%’léf’aﬁ?, PPy i i 0 25

(m 1H)26%2 18H-(tNMR2I(—|)MSC8*CKE-)3 d5.661+1 1% ,(m3. 2HB. 8 semnsl—()u;, 3HB; 3 %2(01 "1H),

? g (7m 1H)’*HAH) H)1§’6n?&sz‘|—i)7‘t'72£§g] 25% 1371 f‘(H;]lgH M%F%ééq( , 468.

12 Januﬂmy 20@43 9 (m, 1H), 5.2 (m, 1H),‘7 0 (m, 1H}, 7.1 {m, lH), 7.15~-7.4. .
(m, 9H), 7.45 (m, 2H), 7.5 (m, 1H), MS [M-CF3CQ0]*: 462. '

15
Example 13
3(R) - [2(R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) ] -1- (2-thien-2-y1
ethyl) -l-azonia.b_icycio [2.2.2]octane; trifluorcacetate |
: 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%. * B~ NMR .(DMS'O-dG):_ & '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-CF3C00]*:454.
25
Examplerlfl
3(R) - [2(R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) ] -1- (3—£hien—2~yl
propyl)-l-azoniabicyclo[2. 2 2]octane, tr:.fluoroacetate
The title compound was synthe51sed accordlng to methods f and b from
".30A intermediate I-4f,diastereomer 1. The yleld of final step was : 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. |

75 (m 1H), 1.8-2.0 (m 4H) , 2.25



32 Exarrpl e 15

" 3(R-[2(S)-.(2- Hydr oxy- 2- phenyl 2--thien-2-yl acetoxy)l-l (3 th| en- 2-yl
- propyl)--1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The! %WU?%Z%énpound

. was synthesised according to nethods f and b from internediate:

s --A4f di astereorrer 2. The yield of final step was 7 ng 26% 1 H NWR -
'_(DIVISOd6) S1.6-1..75 (m 2H), 1.8-2.0 (m 4H).,. 2.25(m 1H) 28(t

" 2H), 2.95-3.1 (m 1H), 3.15-3.5 (m 61—9 3.8-3.95 (m-1H), 52 (m 1H)
0 6.9.2 (m IH , 6.96-7.03 (m 2H), |
. 4H), 7.43-7.5°(m 2H), 7.51 (dd, 1H) M5 [ M CF3COO0 +: 10 468. Exanple 16 3

¥ (dd, 1H), 7.18 (s, OH), 7.3-7.4 (m

(R -- FammpRE 135(2- Hydroxy-2- phenyl - 2-t hi en- 2-yl acet oxy) ] -1-

i FQGQ%%%H@AS*' e e i R L

: |nt er nmtrca:tyé)l—l AfordiabitrekolPo 2 . 2) odtmneyi drdfbhofdaraitaseep was 11

B TR RS R S BT e e

2§ | 5 PE(amedibe 4954729 devpedH). | THe Y2elddes llf-j)qal7.s2e1(>swai}1) ng20

. vg,(?é)?(zz U]rlanH)z“M% @Méodr@;ny gll-bp%eir\ﬁ% By %’?qf f’s ehyl 2@9 3]%5 (m,

azoni abIH“)y,chﬁ 2(t2 2 octahls3 dr dmi dei)253 The-3.0% (s, (ﬁiﬂpoﬁunﬁ-m syntikesi sed

Frnal e Qe 8h0 5e? Grak FSRR DBy iy < 7 9602, b m 4 2. 27

- ,(m 1H)QH)3 053875‘5((nm4}5|—|) 7.433788- Go,98H( m 7 1H) (dd, Q4 mS([m-czsh;ooﬁ 21

{%1I—I),4é%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 11H'; M5 [MBrj+: '444; np 99C. Exanple 18
3¢ R -(2- Furan 2-yl -2- hydroxy 2- phenyl . acet oxy)~- 1-(2- phenoxyethyl)-1-a
zoni ablé: 2] octane; ‘bronide 35 The title conpound was synthesised-

as a mx urpe o% di astereoners 12 January 2004

3(R)—[2(R)—(2 Hydroxy— -phenyl-2-thien- 2—ylacetoxY)] -1~ (2—phenoxyeth

yl)-1- azonlablcyclo[2.2.2]octane, trifluorocacetate

15 ° The title compound was synthesised according to methods f and b from

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

"26%.! H- NMR (DMSO-d6): & 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, 5H), 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-CF3C00]": 464.

Example 17
73(R)—(2jFurap—2-yl—2—hydroxy-Z—phenylacetoxY)el—(3—phenylallyl)f1-7-
azoniabicyclo[2.2;2]oétane; bromide _ ‘

25 'The title  compound was synthesised as a mixture of diastereoﬁers

. accofding 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, lH), 3.05-3.55 (m, 5H),
.3.88-3.98 (m, 1H), 4.0-4.10 {(m, 2H), 5.21 (m,l.H), 6.23-6.31 ({doble dd, -
1H), 6.36-6.48 (m, 2H), 6.83-6.90 (dd, 1H), 6.95 (d,. OHj, 7.26~7.66 (m,

T30 - 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

zoniabicycleo[2.2.2] octane; bromide

.35 The title compound was synthesised as a mixture of diastereomers



33 according t-o methods ¢ and a.. The yield of final step was 210 nyg , 66%
.~ 1H- NWVR (DVMBO-d6) : 5 1.50-2.05 .(m 4|—|),-227(m1|:|) 320%
3.37-3.65 (m 4H), 3.65-3.75 (m 2H), 4.04 (m 1H), 4.40 (@Grlansapy 20045 21
. (m 1H), 6.23-6.32 (doble dd., 1H), 6.44 (m 1H), 6.94-7. 04(rc 4H) ,
. 7.33-7.50 (m 7H), 7.64 (m IH) MS. [MBr]*: 448; np 163C. Exanple 19 3
(R - [2 (%) - (2-Furan-2-y1-2 hydroxy 2- phenyl acetoxy) | .--1-
(2-phenoxyeth yl)--1-azoni abicyclo[2,2.2]octane; trifluoroacetate 10 The
- title conpound was synthesised accor d%“'hg to methods ¢ and b from |
“internediate |-la, diastereorler 1. The yield of final step was 11 ng, 23%
H NVR gcovBOi o )t o m&fﬂp.c&5€1al‘8ﬂa(.nTha?Ij)ie,ldloB(f—:@alOst(em wakl)zlo ag27 666m 1H),

S0 SRRl G A 0N P T

- 7. 44- 7350%&}6%)@, 71H64 ms-JaH)?,s N/ﬁ,[mm:@amqm, 448, Exeoml e(n202H),

- 3(R) - ( Byr 27 dro }ac y yI)

.. azoni aEEl cycﬁ%l % 2] ‘oct anéé( ﬁdcgﬂ\ 4% &r‘b ﬂ% g 8{) e‘r94dé§‘<:r| bed
i -6 met had, - 3-33-Ex.@|@pl(m, 21H)3 (/Rb4- (r[1,2 1(H‘)) MS [M-Brl*: 448; mp 163°C.

(2- Fur an- 2-yl-2- hydr oxy- 2- phenyl acet oxy) ] -1 (3-phenoxy pro 25

~pyl y--1-azoni abi cycl o[ 2. 2. 2] ..octane; brom de The title conpound was

synt hesixseglactdrding to nethods ¢ and a from internediate |-Ia,
st ep was 1.15 % .1 H NVR (DVSO d6)
Bpyesh) |

~ diasterg The .vi el d.. of a
O e T e o L SR R 0 B0 )
°3.95 (mliiﬂ:l}azorthe&ﬁcymdﬂﬂ) 2] obt 2@ { Mrikthorodetfie25 (dd, 1H), 6.45 (m
. @SGC@heég{%? g%ogngwas s[yggg] ?lsl_gd accordgng tc}'_r%ethods MBrcl b ffvf?n%
‘(2 Furam&%rmédﬂﬂhdemaycﬁjph@ﬂy&ﬂﬁeunxyhe]yléld<ﬁ£f1@hEnﬂkﬁ PE9 1138g, -
pyl ) - a y trifl uog oac te_12 Januar 2004 4 The
tfi,tle %3%ou%d%s?éﬁ%(ffé§ ggo}dﬁ@ ﬁo%g ~é- 4hd T ??g :
{m, 1H), 3.15-3.65 (m, SH), 3.68 (m, 2H),, 4.0 (m, 1H), 4.40 (t, 2H),
_ 7A5.20 {m, - IH), 6. 23 (d, 1H), 6.42 (m, 1H), 6.92-7.04 (m, 4H), 7.30-7.38
- 15 (m, 5H), 7.44-7.50 (m, 2H), 7.64 (m, 1H); MS [M-CF3C0OO]*: 448.

- 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 —é-.

. Example 21

T3 (R)-[2(*)-(2- -Furan-2-yl-2-hydroxy-2 —phenylacetoxy)] -1-(3- phenoxy pro

25 pyl) -l-azoniabicyelo[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%., .1 H- NMR (DMSO-jd6): 3] 1.6_0—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. I

.Example 22
3(R)—[2(*) {2- Furan-2-yl -2-hydroxy-2-phenylacetoxy) }~1- (3—phenoxy pro
35 ,pyl) 1- azonlablcyclo[Z 2.2]octane; trifluorocacetate:



. synt hesi sed according to met

inter d| ate |-la, diastereonmer 2. The yield of final step was 10 nyg, . 20%.;
21 HNW (DVMSO-d6): 6 1.50-2.2.0 (m 6H), 2.25 (m 1H), f% i@r@
- .3.20-3.60 (m 6H), 3.95 (m 1H),-4.05'(m 2H), 520(m 114)an C(4dd
- 1H), 6. 45 (m 1H), 6.95 (m 4H), 7.30-7.50 (n, 7H) .70 (m 1H; M
[M CF3CO0L : 462. Exanple 23 :
3(R) - (2- Furan-2-yl - 2- hydr oxy- 2- phenyl acet oxy) 1-phenet hyl -1 10
azoni abi cycl o[ 2. 2. 2] octane; trifl uor etate The title conpound was _
synt hesi sed- as a m xture of di astereorrers according to nethods ¢ and b.
© The yield of final step was 12 ng, 13% 1H NWR (DMSO-d6) : S 1.5 (m 1H),
© 1.7 (mTheHfitie gcomppupg Yay SyHfFhespsegl @pcorfjng 2tomgtipodaHy | agl :psfq:mn 1H,
’ EH)ZS él§§§§méma@'blrl§ gcﬁa%ﬁe(:gbr?eu'bz’ §hg§y£éﬂd yf') if_ﬁr@als s(tg{p &;Q I_]DO @S (m
[ M-CF30096]- 4321{-&%3“@@%(16) 5 1.50- 2 20 (m, 6H),. .25 (m, 1K), 3.10 S
3(R) - [ 26 hnf 2- Sy By s 2-dmy o7 Qs 2r,phay a@easvxyra,l 2lnphens byl -Lyazo 20
~ niabicyclo[ 2. 2 2]octane; trifludroacet’ate The fitle comou .
~ synt hedi-$8d (@@ dHdi ng- ¢ (et Hbds 6¢9andr.b 4F) o - 30rrt7eﬁﬁettmfat7§)l 10 (m,
- odi ast enggneys Iy hecybpl.dy@h final step was 16 ng, .40% "H NWR -
(DMSO-d6): 5 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 (Qdeampll. 29 46 (m 1H), 6 95 (s, 1H, OH), 7.25 - 7.45 (m 8H), 7.5
(m 2H), 77(m 1H) M5 [ M CF3COQ +: -432.. Exanpte 25 30.3 (R [2 (*)'
- (2- Fur &R- (ZQFﬁyaﬁoRyyz @m@ﬂﬂQﬂKXTWth?nylathHGWhyﬂdphﬁnﬁthYl 1-
- @b CyaelogLabzcgal%q&aaez]séea%l' Yo oAeRI e Ihe L1 t! e conpound was

6ds ¢ and b from intermediate. I-1a,
diast erl@ienmdritie Tvaprpied dwas tinthe sitsed vees d4mpgtureNMR (OMBO emd®mers5

il ety g QR ey Bl (el (nd i
1H) 182 YRS, (PMSP-d®). 46 (mp k) ,119.,951(8, (kH 1H), 1.9 - 2.05 (m, 2B),
-7 2.3 {m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25 - 3.55 (m, 61), 3.95

15 | - (m, 1H), 5.25 (m, 1H), 6.3 (d, 1H), 6.45 (m, 1H), 6.95 (d, 1H),

- 7.25 - 7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M-CF,C00]*: 432.

Exam?le 24 .
_ _3(R)f[Z(*)—(2-Furan—2—yl—2—hydroxy—z—phenylacetoxy)]—l—phenethyl—l—azo
7 20 : niabicyclo[2.2.2]octane; triflucroacetate
' The title compound was synthesised according to methods ¢ and b from
intermediate I-la, diastereomer 1. The yield of final step was 16 mg,
L 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, éH), 3.95

f,_25__ (m, 1H), 5.25 (m, 1H), 6.26 {dd, 1H), 6.46 {(m, 1H), 6.95 {s, 1lH,
' OH), 7.25 - 7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H) ; MS [M-CF3C00]":
432. ' '
E;ample 25
”:‘30 ‘3{R}—[2(*)f(2~Furan—2—yl—z—hydroxy-2fphenylacetoxy)]-l—phenethylﬂl—ézo

‘niabicyclo[2.2.2]bctane; trifluorcacetate

The title cdmpouﬁd was synthesiéed according to Imet_hods c and b from

,intermediate I-la, diastereomer 2. The yield of final step was 14 mg,
7 ,_35% 1. H- NMR (DMSO~d6): & 1.50-1.80. (m, 2H), 1.90-2.05 (m: 2H),
- 35 2.3 (m, 18), 2.95 (m, 2H), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95



. OH), 7.25 - 7.45 (m 8H), 7.5 (m -2H)-j" 7.7 (m 1H) ; M5 [ M CF3COQ -
5 Exanple 26 3 (R - [2 (*) - (2-Furan-2-yl-2-hydroxy-2-phenyl acet oxy) ]

-1- (3-phenyl prop yl)-1-azoniabicyclo[2.2.2]octane; trif 20t The

~titl'e conpound was synthesised according to nethods ¢ and b from
“internediate |-la, diastereoner 1. The yield of final step was 10 ng, 10

" 21% 1 H NWVR (DVBSO- d6): 5160175(m 2H), 1.80-2.0 (m. 4H), 225(m
1H); 2.50-2.60 (m 2H), 3.0 (m 1H), 3.10-3.50 (m 6H), 3.83 (i-, 1H).
5°17 (m 1H), 6.25 (d, 1H), 6.45.(m 5r|) 6.95 (s, 1H). 7.20-7.40 (m  8H).
7.46-7.48 (m 2H), 7.66 (m 1H):.MS [ M CF3000)4: 446. 15.Exanple 27 3 (R -
[2 (*) G 28Fur arb-25 In2-H)dr 0ky32- (@;ttl:bnyﬁacet@)é)ﬁ) (in, 1R) ( 26t B e, 2-1¢l, -

e, syithae: Lo sodor ai WG T8 morhbalc ha bl 1 O 1t er b arE? ﬁgé*ﬁ"“_“d

di aster‘b@mr 1. The y| el d of final step was 9 ng, 20 19% 1 H NWR

"~ (DMBO--d6) : 5 1.65-1.80 (m 2H), 1.85--2.05 (m 2H), 2.30 (0, 1H),
| 310340(m 3H) 3.40-3.60 (m 6H), 3.95 (m 1H), 5.24 (m 1H), .27 (d,
18, 6.96 (s, 1H), 70704(m2H) 7.36-7. 48(m4H)

7, 49 CFSOO 3 e 28 3
(R - [32(%? ([E“*fk'??pura-‘ﬁgzéﬁ %9’8%’8" “2- %né'%?f‘a lé’f’%?yZi 3“1?LhenY1P °°
(3-thi eﬁi)zlyazomadmﬂh'):lé{ammlalcltaye} 2 fAndrostaingie trif I uor oacet ate The

' t o _nethods ¢

it t h d i '
Lt CApOYR. VSR ERL SE8,A0LOLN NG L TEL RIS 000d LR ocn o
19% 1 Hrntl‘dhvﬁeclmm}dé) <51a]st@:@e&zm€5 (.mrhaHyield 8@ 210861 (S0epdths D 26,(mM
1 2. 2 0-3..45 5 1 18
497 °@5s -y thstRl: Bl esteaty it @B sbeod B Gt e By ("
_ 3 45-7. &ﬂ‘ogm 2H). 50-72%) ((ep,2HBH) 3; %M& (M-zﬁ]:dmzy 5@#52m,3@)ExaBrp$3at(219 )12
- Januar en- acet ox
oo 1- - ph)elln t’hér?? é@ abl cs F‘gf[ g%’Z}’/b%%a{ﬁ% ﬁ? yfézﬁc% g%cg‘ll{a\fe y

“{m, 8H), 7. 46 7.48 (m, 2H}, 7.66 (m, 1H); MS [M-CF3COO]*: 446.

.15 .  Example 27 , .

' . 3(R)—[2(*)—(2—Furan-2—ylf2fhydroxy-2—phenylacet@xy)}-1—(thhieﬁ—Z-yl-
ethyl)—l-azoniabicyclé[2.2.2]octane; trifluoroa&etate A
Th_e ‘title compound was synthesised according to methods ¢ and b from

- intermediate I-la, diastereomer 1. The yield of final step was 9 mg,

20 - 19%. ! H- NMR (DMSO~d6) . 5 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, 1), 5.24 (m,
1H), 6.27 (d, 1H), 6.47 (m, 1H), 6.96 (s, lH), 7.0-7.04 (m 2H), 7.36-7.
48 (m, 4H), 7.49-7.54 (m, 2IH), 7;70 (m, 1H).; MS [M-CF3C0O0]*: 438.

25 - Example 28

B 3(R)—{Z(*)—(ZfFuran~2—yl—2—hydroxyeZ—phenylacétoxy)]—1—(3-thien—2;yl-
”propyl) -l-azoniabicyclo[2.2.2]octane; trifluorocacetate

The title compound was synthes;sed 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-CF3C00}*: 452.

35 ‘Example 29



The title conmpound was-synthesised as a m xture of diastereoners according .
" to nethods ¢ and b. The yield of final step was 18 ng, 20% ., 1H NVR. - -~
(DVMBO-d6): S 1.65 -- 2.05 (m 4H), 2.3 (m 1H), 3.0 (m 2¥danugy204 3 g
~(m 7H), 3.95 (m 1H), 5..25.(m 1H), 6'.35 (dd, 1H), 6.45 {m 1H), 7.05
“(m 1H), 7.2 (dd, 1H), 7.25 - 7.5 (m 6H), 7.55 (m 1H), 7.65 (m-1H) ;
M5 [MCF3COQ"': 438.. 10 Exanple 30 3 (R).- _ o e
(2-Furan-2-yl --2- hydroxy- 2-t hi en--2--yl acet oxy) -1- (2-phenoxyethyl)

.. .-1-azoni abicycl 0j 2. 2. 2] octane; trifllbroacetate The title conpound was

synthesi sed as a m xture of diastereoners according. to nethods. c and b.
The yi @ Rlof(A-FugrnsfeplnashP@r oy - 2380 i erl-R “ti-a AR xYDMEOphdhip thy 5- P~ 65 -

2.05. ()midH) a2 3o(8) o). 3.15 3..65 (m 7 4.05 (m 1H), 4.4 (m 2H),
5. 15" ( (r%m"’fH?il ,Ql‘g‘.’%lé’?tfdg}zﬁﬁﬁa“%. %“‘(lrﬁ“%%?tw.é% . 7.05 (m 4H), 7.15 (d,
C1H ), TR -title (qempgepd wEs Ssyuthedlided A5 (dixthHe MS (MJHEIQ6QEIs . 454.
2.0 Exanpl ' : . ' o

(R - ( FRRraETS 5 mSthedh 5599 R ndhenY st SefdR9) - TERA BROLS S, 20%.

. pHenyl Bt y¥yR ADHBOrGI GyEl 65 2 2.2 eot a41;, t 2L 81 tor aaget at e The. 26j 11 e
conmpou S esj.sed m xture of,di astereoner ccording to -
‘_net-hod?ﬂé\égndss'ﬁt@h?@i’el%'%05?(?{)r<11 'stgpﬁ?\/a[?’l%bd g§;§i5 i D8 106 ARR
( DVBO- d@): 1B) 4. 65 05- (. LH)m BH) , (d&, 051}, 7.585( A 7 9H) (m, 3695, (M. 55Hm, 5. 1

(m 1H)..6.3 1H), . m..1H...7.05 (m 1H, 7.15-(m 1H), 7.3 (d,
1H), 7.%‘%’(&'%5‘?“'7%"(3‘5?[%E&?BJC@’@) '(o‘i*,%ZH); M5 [ M CF3000] +: 480. 30

Exanple '32 1- (3-phenoxypropyl) -3 (R --
(% Furan- 2-yl - g5 hydr oxy- 2- t hi en- 2-yl -
et

-acet ox =azoni-abi cycl o[ 2, 2. 2] oct ane; br oni de The-titl 'e‘c'-.orrpound was
" synt hesi (82 d (2sFaran-2t-yi e2-dydioagt 2+ Qoitei-2 ~yhscotaky) ¢ 1+ 02 fitdidseehand a.

205 (i afpni et B 40 o5 Pnd et honSedtte et b0 a7 1H) . 3,18 (m
1H), 3T2B -ti3l6 (OMpowd] was 4synfHysi3kEY, a5 b (mMxtlide, of. Fa(tdredidrs 6. 45
(S"—_ J‘H)a’ccgrngng(. s I:r)’tgp.hdds?'cogmgrg. er }’/ie71d2 o(fd’final‘step wés 22 myg, 23%.

15 °  !H- 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-jl—Z—hydroxy—Z—thien—2-ylacetoxy)-1—(4-oxo—4—
phenylbutyl) -1-azoniabicyclo[2.2. 2] octane; triflucroacetate
The . title compound was synthesised as a mixture of diastereomers

. acbordipg to methods ¢ 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, 1E), 7.05 (m, 1H),
©7.15 (m, 1H), 7.3 (d, 18), 7.55 (m, 3H), 7.7 (dd, 2H), 8.0 (d, 2H);
MS [M-CF,CO0]*: 480.. | ' ’ o

- 30 Example'BZ-
1—(3—phenoxypropyl)—3(R)—(2—Furan—2—yl—2-hydroxy—z—thien*Z—yl—
acetoxy) -l-azoniabicyclo[2.2.2]octane; bromide . . '

"~ The title compound was synthesised as a mixture of diastereomers
acco.rdingAto methods ¢ and a. The yield of fi-nal step was lOOI.Fmg, 41%.

35 - 'H- NMR (DMSO-d6): & 1.65 - 2.05 (m, 4H), - 2.1 - 2.0 (m, 2H), 2.3 (m,



“1H),. 7.3 (m 3H), 7.55 (d, 1H), 7.7 (s, I'H; MS [MBr]': 520, np 173C.
. Exanpl e 33 1-(3-.phenoxypropyl)-3(R)-(2,2-difuran-2-yl - 2-h dr oxy ‘
acet oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane; bronide The title iﬁﬂ&@ﬁﬂz
- synt hesi sed according to nethods.f and a The 10 yield of final step was
200 ngy, 60% 'H NVR (DMBO-d6): 5 1.6-2.20 (m 6H), 2.3 (m 1H), -2.95-3.65
(m 7H). 3.80-4.10 (m 3H), 52.( 1H) 6.3-6.6 (m 4H, 6.8-7.0 (m '
-3H), 7.1 (s, OH), 7.3 (m 2H), 7.7 2H) : MB [MBr]': 452. 15 Exanple
. 34 3(R)-(2,2-Dithien-2-yl acet oxy) - 1 fFé phenoxyet hyl)-1- azoni abi cyclo -
~{2.2.2joctane; bronide The title conmpound was synt hesised according to

‘met'hodsli ,and- &8 (mhelﬂ)yfl eBd2Df- Bihajemstep3vins 240 Mg - ,3H60%51hi— (INIVRH() .

'D%BOd g5 1% CZary 4%‘04%m H?’ ’2H)62 5% G Ew 1|—?§3 ot %tron )17 ddesen. 65

S (m 5H)],H}7, 05’-3 15, %fﬂm 2H). 557(6D Y0 (M7 2H), 18) 45u¢ mgM—ZaIﬂ)] 3 m ;[ MpBr]’
454; np 98C. Exanple 35 25 3 (R) - (2, 2-Dithi en-2--y|'acetoxy) -1

- (3--phenoxypropyl) -1-azoniabicyclo (2.2.2]octane; bromide The title
. conpound was synt hesi sed according to nethods ¢ and a. The -yield of final
‘step wags 2 3”33 83% 'H NWR (DVMBO-d6) 5 1.80-2.06 (m 4H), 2.06-2.20

(m. 2H), §-2730 (m 1H), 3.20-3.65 (m 7H),--30 3.90-4.10 (m 3H),

. 5.20" (- IH)—pEe%:(gpr]d-gyl(i Ob{R)06(Em2 SH)L,fuﬂaQS-:z?-;Zﬁ) —(@m 2 r Ix30- 7. 35

2 7.50 468:; 148 Ex | 36 35
T 2 et e R e AP e 3 i ot 1l ™| < avant abi cycl o- 12

- Januar yrhEO(ﬁéltLQ @rdpant anes spnemﬂesemeatcasf@u@mom@dudm £syad hesirsed

agcordin ods_c and a, The |q of final s_180 59%
| 155-? % E)ngtd)“ 2 65 1SEp8as 30Q) g, 4%159? —2Ngs (4 SOI %106(%% 3.2 -
-3/ 6 (meﬁm-l)z 3. 85 (Jm) 1) 95~3.65 (m, 7H), 3 80-4.10 (m, 3H), 5.2 .(m, 1H),
6.3-6.6 (m, 4H), 6.8-7.0 (m, 3H), 7.1 (s, OH), 7.3 {(m, 2H), 7.7 (m,
- 2H); MS [M-Brl*: 452. o '

715 Example 34
3(R}-(2, 2 Dlthlen -2- ylacetoxy) 1 (2-phenoxyethyl) -l-azoniabicyclo
' [2.2.2]octane; bromide
The title compound was synthesised acgording to methods ¢ and a. The

vield of final step was 240 mg , 60%. *H- NMR ( DMSO-d6): & 1.85-2.10

20 (m, 4H), 2.30 (s, iH), 3.40 (m, 1H), 3.44-3.80 (m, 6H), 4.10 (m, 1H),

4.45 (m, 2H), 5.20 {m, 1H}), 5.90 (s, 1H), 6.95-7.05 (m, S5H), 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 B(R)—(2,2—Dithien—2—ylacetoxy)—1~(3-phenoxypropyl)—l—azoniabicyclo

{2.2.2]oqtane; bromide

'~ The title compound was synthesised according to methods ¢ and a. The
yield of final step was 280 mg , §3%. 'H- NMR (DMSO-d6): & 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, S5H),

7.05-7.20 (m,2H), 7.30-7.35 (m, 2H), 7.50 (m, 2H); MS [M-Br]*: 468; mp

©148°C. ' |
Example 36

35 - 3(R) =~ (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1-phenethyl-l-azoniabicyclo



5.25 (m 1H), 7.0 (m 2H), 7.2 (m 2H), 7.35 (m 5H), 7.55 (m 3H; .M

"[MBr] : 454; np 216C. Exanple 37

3. (R)-(2- Hydroxy 2, 2-di t hi en- 2-yl acet oxy) - 1- (3- pheny! pr oplA f2HaRL204,

. bicyclo[2.2.2]octane; bronide The title conmpound was synt-hesi sed accor ding
‘'to nethods ¢ and a. The yield of final step was 450 ng ,:  58% 'H NWR
(epc13) @ 6 1.8 - 2.1 (in, 6H), 2.4 (m 1H, ‘2.6 (m 2H),. 3.43- 3:8-(m
H); 42(m1H) 5.25 (m 1H), 6.1 (Jps, C]—|),69(m2H)‘ -7'3(m
9H); M5 [M-Br]’ 15 468; rrp64C l e 38 '

- 3(R) - (2- Hydr oxy -2 2-di t hi en-2-yl acet oxy)-1-(3-phenyl al lyl)-1- azonia 20.
bicycl 0&2222229c‘é%fteané>rom-b¢%m de The title conpound was synthesi sed -
~accordi t-q t@&% a S 260 rrg 34%
R NI\/Rﬁ%CDCIg)E u?xd Q.g assyn}ﬂgs_ﬁ/%ﬁ? a%f%%d%lﬁ?aéolﬁ_ﬁe%ggg% Eth 5H) ,
©4.15 - %d(ﬁif iéﬂ)al 51:25 ‘(Enq 180Hpg ,55@~(sHeH)~TMR6;m5qm6}1m 1.66585 etp 1H),

_._-é_? 21 66 l(‘51]123213)35 E“x’l%f 3396%1%)’ (2'22Hyd'?70§<15“?méﬂ)d’ BhPan(m: }F‘ CE’[LX;)

~13 (4- Epﬁénymbuﬂy)l:) 710 afm)nﬁa) » bityclinf 2212). 2]7c8bare; Bhoni7des 30, Tha)titl e

- conpoung Wasgsynt i rding to methods. ¢ and a. The vyield of final
step was \1@0 n% , églg%%&?dlﬁ%g‘%m (CDQAL3) : ‘5 1. 6 -- 2. 0 (m 8H, 2.4 (m

" 1H), 2.6 (m 2H), 3.4 - 3.8 (m 7H), 4.2 (m 1H), 5.25 (zn, 1H), 6.05 (bs,

- OH), 6.95.(F spH, 7.1 - 7.3 (m 9H) ; M5 (MBr]" 482; np _6.4C.. 35 12
January 2004 39 Exanple 40 o o o

3(R) - (2@ dl8xgyxaxydRt At drkiden-aepl @xetoxl) (4- 62 eplerphlerybhl) ¥l Jazbnaa

zapi abiGYel 9, [ 2. gcf%%gc&ggge, trifluoroacetate The title conpound was

© synthesis according to ne hoas c and b. The 5 yield of final step was 16
ng , 15he IWINWH(HQNSG}M&) synBhdsi/sed Ac@ofding to methods ¢ and a. The

vield of fJ.nal step was 450 mg , 58%.%H- NMR (CDCly): 3 1.8 - 2.1  (m,

6H), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 — 3.8 (m, 7H), 4.2 (m, 1H), 5.25
. (m, 1H), 6.1 (bs, OH), 6.9 (m, 2H), 7.1 - 7.3 (m, 9H); MS [M-Br]*:
15 468; mp 64°C. o | |

- Example 38 ‘

_ 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy)-1- (3-phenylallyl)-1-azonia
20 bicyclo[2.2.210ctane;-bromide

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

yield of final step was 260 mg , 34%. 'H- NMR (CDC1l,;): & 1.8 - 2.05 (m,
~4H), 2.4 (m, 1H), 3.55 - 3.95 (m, 5H),‘4.15 -~ 4.5 (m, 3H), 5.25 (m,
1H), 5.9 (sl,' OH),_6.15 {m, 1B}, 6.85 (t, 1H), 6.9 - 7.05 (m, 3H), 7.15
25 (m, 1H), 7.2 - 7.45 (m, 7 H); MS [M-Br]': 466; mp 124%,

'Ekample 39
-3(R)—(2-Hydroxy-2,2~dithien~2—ylacetoxf)—1—(4—phenylbutyl)-1-azbnia
_bicyclo[2.2.2iocténe; bromide 7 | .

- 30 The title compound wés synthesised according to methods ¢ and a The
yield of final step was 320 mg , 40%.'H- NMR (CDQly): 5 1.6 ~ 2.0  (m,
8H), 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.. ' | - - - ‘



-6H), 2:15 (m ‘1H), 3.1 (t, 2H), 3.15 - 3.55 (m" 7H) -3.95(m 1H), -5:25.
'('mlH) 7.0 (d, 2H) 715(d 2H), 7.55 (m 5H), 7.65 ( (d
" 2H) . MB [ M CF3C0Q : 496. 10 Exanple 41 1t2~’anuafy20°4
- 3( R) (2- Hydr oxy- 2, 2- di t hi en- 2- yl acet oxy) - 1~( 3-.phenyl: ani nopropyl )-1-a

‘zoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conmpound was
synt hesi sed according to net hods ¢ and b. The yield: .of final step was 14

.ng’, 14% 1H NMR (' DMBO-d6) : 5 1.7 - 62.0 15 (m 5H), 2.3 (m 1H) , 3.0 -

35 (m 9H, 3.9 (m 1H, 525(m1H? 5.65 (t, 1H), 655(m3H)7.0
(d, 24, 7.1 (t, 2H) , 7.15 (m 2H, 7.5 (m 3H ; M5 [M CF3000]": 483.
Exanpl eExuA@ 40

ST B et e S e

‘ synt hesxwdﬂawglelmg? Qdoneartm;ds:rifan@lrdmce‘ﬂme yield of fi naI step was 20

,3 2 ) 19-1/%% #tleg/%:rﬁ%g%g rﬁ%esige% %cc% [%dlfH) to m%%écﬁs Clﬁﬁ"d % j[%l%’l(d]-"')

2H), 7.9i¢in} oZHfinal7 st@p (was 4B)mg 715 (le 3R (MESGMETRE3000]7 ~ 497 . (m,

"~ -Exa | 43 3 2- dr T
-yl a(r:rgto 6'E%(“(p'hé-}ny[sﬁxj’%laiﬁf/l%pfﬂ S 3'03 f%%hi@ﬂi’c%?%“? 3Hpy Et.'r(,zéane

- brom de(rﬂ}héHﬂ»tTED danpBlnd7 ves (siynmh)e,snsed ae,c GHdli. . 450 (ﬂﬁti}gngcoa(rag a.
The i fe s 800 , 83% 'H NWR (DWVSO- d6 51.6 - 1 9

'(m‘ 5 ”2%%#%’? ngﬂ nrl“]’305(m' 1H) , A 35)(m 6H) |

,52(m1H) 70(m2H) 7.15 (m 2H), 7.2 (m_ -1H), 735

o 35%‘3%, 2 (m 2H); MS.[MBr)': 500. 12 January 2004 40 Exanpl e. 44 3. -
' (% dFox oxy '

_ 2,2-dithien-2-yl acet oxy) -1- (3-phenoxypropyl) -1-
azoni abs (Rl (@- giﬂd;ozzg-zv] 266l anpen (-ghdetdbg -ti-t(BepRemiidPRsyEYINtIRgsi sed

"R RIS dlael o v 800 800, +
: © . The t:Ltle compound was synthesised according to methods c and b. The
o yleld .of_flnal step was 14 mg , 14%. 'H- NMR ( DMSO-d6): & 1.7 - ~2.0_
15  (m, 5H), 2.3 (m, 1H), 3.0 - 3.5 (m, SH), 3.9 (m, 1H), 5.25 (n, 1H),
'5.65 (t, 1), 6.55 (m, 3H), 7.0 (d, 28#), 7.1 (t, 2H), 7.15 (m, 2H),

- 7.5 (m, 3H); MS[M-CF,CO0]*: 483,

7 Example 42 _

20 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) —1- [ 3- (methylphenylamino) pro |
pyl]-l—azoniabicyclofz 2. 2]octané, trifluorocacetate _ |
.The title compound was synthesised accordlng to methods c and b. The
yleld cf 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, 8H), 3.95 (m, 1H),

25 5.2 (m, 1H), 6.65 (t, 1H), 6.75 (d, 2H), 7.0 (m, 2E), 7, 2 (m, 4H),
7.5 (m, 3H); MS [M-CF,CO0]*: 497. | ‘

-ﬁxample: 43

3(R) ~{2-Hydroxy-2,2-dithien- 2——ylacetoxy) -1- (3—phenylsulfanylpropyl)-
30 - 1—azon1a.b1cyclol_’2 2.,2] octane; bromide

The tltle compound was synthe51sed accordlng to methods ¢ and a. The

- yield of final step was 800 mg , 83%. 'H- NMR (DMSO—-dB): 3 1.6 -1.9% {m,.

6H), 2.3 (m, 1H), 2.95 (t, 2H), 3.05 (m, 1#), 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-Br]*: 500.



21795 (m 2H), 21(m 2H), 2.3 (m. 1H), 3.2 (m 1H), 345(m 6H) , 40 (m-
- 3H) , 5.15 (m 1H) . 69(m3|—|),7..0(m2|—|),72( 3 (t;
"2 H), 7.5 (m 3H NS IMBr |*:.484; np 227C. . 10 Exanp % 3@20043 (R)
. % (2-Hydroxy-2,2-dithien--2-yl acetoxy) -1- (3-0- tonI oxypropyl) :

azoni abi cycl 0[2 2.2] octane; trifluoroacetate The title corrpound was

synt heS| sed according to nethods ¢ and b The .yield of final step was 19. ng'

. 18% 'HNVR (DMSO-d6): 6 1.7- 2.0 (jn 15 4H), 2.1 -2.2 (m 511), 2.3 (m .

- 1H), 3.15 - 3.5 (m 7H), 3.9.- 4.05 (1 3H , 5.05 (m 1H) , 6.85 (t, ..
"1H), 6.9 (d, ‘1H), 7.0 (m 2H), 7.15 (m - 4H), 7.5 (m 3H) ; IVB[MCFBCOO]
*: 498 Exgrmiel €4 46 20

3(R bhixens 2; vl t -I-3 4, th h o '
y§ p% 0|(o3?/51 éﬁ}sl -azoﬁ’%’%xg; tgl g[eg %hé]egg ao tl‘l%‘] gﬁoaéj’ef’ rta:?g%ﬁ\@x?$¥$goiorrpound
©was symznesmw@maramb dcsanet Hadseicieand b. The yield of final step was
22 _—l; Od6 2.1 -
™, 180t it ciByba RO RN S du Sbcbfianglo mechod8 L ad D Téegs(E”m
1l4) 53@51 gnot 1ﬂii)nalGS18aF( sf;aSZH)Q g, 0908 *RH)NMR ADRsGMa6).: 3H)L.7 ,526m 3H)
- [g- ?559 . §u >z X@PTe ghénéxy‘j"pr%‘dw P23 ¢8) nydirioxyme, B3040
© dithiennm2 3§l ac'.iatldwxy)n; 11}9Jz,or6i abiimycim|,2.7202)(act ame, *.ri fhymmoacetate, The
ottt nt d.accqrdin t hods ¢ and' b. The i etd of
Fina SHIpUes HE° ARV SRR N%%(*DAE%I %?235?35 13 (5. om 2.7 (m 24,
2.9 (m 2H), 2.1 (m oH), 2..2 (s, 3 (m 1H), 3.5.-(m 7H),-3.8

(P f5d ) 5.2 (m 60 - 715 U 35 7 T (m-3H);
b1 *1° 554, 12  January 2004 41 Exanple 48 -

1- [3 (Bl(p.blem8+HﬁdWW),Bdeyh;e6—i+9}4&ﬁw@nexyw 3~ ‘Ei:bl}hll(ﬂd}p}opyl)—l— -

Zéﬁﬁib‘n’x%éb B 8 Fetaral g ePAcOtt and b. The | ¢
, 'The title compound was synthesised accordlng to methods c¢ and b The
yield of final step was 19 mg , 18%.'H-NMR (DMSO~d6): & 1.7- 2.0 ‘jm,
15 4m), 2.1-2.2 (m, 58), 2.3 (m, 1H), 3.15 - 3.5 (m, 7H), 3.9 - 4.05 (m,
3H), 5.05 (m, 1H), 6.85 (t, 1H}, 6.9 (d, 1H), 7.0 (m, 2H), 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- trlmethylphenox
y)propyl] 1- azon1ab1cyclo[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 ( DMSOQO-d6): & i.?(m,,ZHj;-_
C1.95 (m, 2H), 2. 1 im, 2H), 2.2 (s, 9H}, 2.35 (m,1H), 3.2 ~ 3.5 (m, *
'25 ), 3.7 (t,2H), 3.95 (m, 1H), 5.25 (m, 1H), 6.8 (s, 2H), 7.0 (m, 28),
7.2 (m, 2H), 7.5 (m, 3H); MS [M-CF,CO0]*: 526. '

" Example 47

1- [3-—.(2—tert-—Butyl—s-met_hylphenéxy) propffi} -3 (R} - (2—hydr'pxy.—2r, 2; -

" 30 dithien-—2—ylacetoz_:y)-1—a.zoniabicyclo [2.2.2]octane; trifluoroaéetafe'
The title compound was synthesised.according to!methods ¢ and b The

yield of final step was 18 mg , 16%. !B~ NMR (DMsd—d6): 5 1.3 (s, 9H) ,’

2.7 (m, 2H), 2.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H}, 2.3 (m, 1H),
~.3.5.(m, 7H), 3.8 (t, 2H), 3.95 (m, 1H), 5.2 (m, 18), 6.9 - 5 15 j(m,'- 

- 35 7H), 7.5 (m, 3H}; MS [M-CF,CO0]*: 554. ;



~.yield of final step was 22 ng , 19%01H NWR (DVMSO-d6) : 5 1.7 (m 2-H) :
©..1.9(m 2H), 2.15 (m 2H), 2.3(m 1H),-3.2 - 3.5(m 7H) .95&3 4.1
(t, 2H), 5.25 (m 1H), 7.0 (m 4H), 7.2(m'2H), 7.3(t, 1HZJapua oH) |
7.5 (m " 3H) , 7. 6 (m 4H ; M5 [M-CF3COT +: .560. 10Exarrp|e493(R)-
‘(2-'Hydroxy-.2 ,2-dithien-2-ylacetoxy) -1- ["3- (5.6, 7, 8-

tetrahydronapht hal-en- 2-yl oxy) - propyl ] - 1-'azoni abi cycl o[ 2.2. 2] oct ane :
trifluoroacetate The title conpound was synthesised according to net hods c
‘and b. The 15 yield of final step wa8l23 ny , 21% 1H NVR (DMBO-d6): S 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 (BRan@Be,6 486.25 (m 1H), 6.65 (m 2H), 6.95-(d, 1H), 7.0'(m 2H), 7.2

SR (2T G RudSY i b ) FRaR ) (i O CRRRRT R B 22 Poig-2-

"~ propyl ]yﬂmzomy&bimm@ﬂ;éyca]oqetanm Jd’ﬂafrﬂeUOtﬁﬁBB.{c&tchIBQtéltle conmpound.
was sant %?L gccordl to rret%jhods and b. The ield of final step was .
17 'ny B “RIHR Bn/%%iofé/)“ °§igeq %F%Oﬁ;dlnﬁst‘arg etheds £pgnd |y The3s (m

1H, Bﬁlfeld 8 36iran steh,wad 95 lﬁ@ﬂ Jlié)s - 1K t(DMBO)-a6 5 251( M EvnéH)ZH)7 0 (m

.[MCFS(E(% it '5%5219 éxégp ‘érm fzg%z Jim, OB, 800 T80 03 st 1,

3(R) - ( 2-Hydeoxss2, 25deshirgn12y yl acet@xyrul/[8: Z(mphhhﬁlf@-(t iH), 7.45

yl-oxy) pr.op 1-.azoni abic cIo[2 2. 2] oct ane; trlfluoroacetate The title
- corrpoun{nt é&él beeﬂzsdgg‘(tr:}% Bt Wi - S, TERGRGPeT 52 5

1-[3-(2-chl orophenoxy)propyl] 3(R)--(2-hydroxy-2, 2- d|th| en 2 yl acet ox 12
Jﬂfuaré 200 y) 1-azoni abi cyclo [2.2.2]octane; trifluoroacetate The .
|l e ?Nas synt hesi sed according to nethods ¢ and b. The vyield of

| final sim)) Waﬁ-zoyago,x:,&@»%z l&l&\iNBe(—xDmﬂﬁ):etoS:ﬁ) 65-2[:-0-(§sms 6;"9 -2.35

(m -1H) e gg I%?.ﬁh [ I—% 3.95 (m. 1 15 (t, 5.25
(rn ZFD tfa ¥ fﬂFa al?nzz ﬁ}O%ﬁb pro?yé %fazqﬂﬁablcy 0[2 2]octane,. )
-trlfluoroacetate ) : :
o The tlple compound'was synthésised according,td methods ¢ and.bﬂ The -
15 yield of final step was 23 mg , 21%. H- 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,C00]*: 538. '
20 Example 50

3(R) - (2-Hydroxy-2,2- dlthlen 2-ylacetoxy}-1-[3- (naphthalen—2—yloxy)
propyl]-1- azcn1ab1cyclo[2 2. 2]octane trifluoroacetate .
The title compound was synthesised according to meﬁhods‘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,CO0}*: 534.

'.Example 51 ]
- 30 -3(R)~-(2-Hydroxy~2,2-dithien-2- ylacetoxy) 1-[3—(naphthalen 1-
' vioxy)propyl]-1- azon1ab1cyclo[2 2.2]octane; trlfluoroacetate )

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

. Example 52.

[WB)
L

1-[3-(2-Chlorophenoxy)propyll-3(R) ~ (2-hydroxy-2,2-dithien-2-ylacetox



©7.45 (d,” 1H), 7.55 (m 3H); M5 (M CF3000].+: 519. Exanple 53

7 1-[3-(4- Fl uorophenoxy) propyl ] -3(R) -(2-hydroxy-2, 2-di thien

-yl acet oxy) - 1- azoni abi cycl o [ 2. 2. 2] oct ane; chioride The t|1f‘é W@%%Q%d was.

. synthesised according to methods ¢ and a. The yield of final step was 180
‘my , 59% 'H NMR (DMSO-d6): 6 1.65 -- 2.15 (m 6H), 2.25 (m 1H),; 3. 2 (m
1H, 3.25 - 3.55 (m 6H), 3.95 (m 2H),. 4.0 (t., 2H), 5.25 (m 1H)., 7.0
(m 4H) 7. 15 (m 4H), 7.55 (m 3H); ~15. [MC1]+: 502; np 160 c.
‘Exanple 54'1- [3- (2, 4-Difluorophentxy) propyl] -3 (R - (2-hydroxy-2, y
2-dithien-2- 20 yl acetoxy) -1-azoniabicyclo[2.2.2]octane; trifluoroacetate
The ti tﬁ)e'lcenﬁ@kﬁ#i-qméosymméspsedneax:dmldlngr@amatettbods [ and b. The: yi eld

~of fi 3% N DV 5

g LT e G 0 d Vs oy MR LRGN Dkl 20 2

- 1H), . 4.yield, o2Hfinagl §5epmﬂaal-aq 0. 051(3m 18H)NMP7 @n(s@ dQH) 5 P%s57-25.8 7.35
5 ’ CT

Eg] Hyge(’m' 6%? (2m33 'lt_%‘u en- 2- yl acé“l’ow f’ § Ej(ysa 3 ége%“hyllm'

' ph?enoxy4) rlﬁorﬁyl]ﬁi)-;azSoﬁlSabmcyM)o[Z} 02.(R} oama,ne*g Zr(lrm‘l Gﬂrpatcezsat(ﬁ 3@uyhe

otitld d. h d d b. Th | d of

Tinar B vBS 8%, S WAt T s 200 (m oy 2. 95

(m-.lH),32(m1H) 3.3 - 3.55 (m 6H), 3.95:(m 1H), 4.15 (t, 2H),

525(@}:&%&%4 (m2H) 72-(m2H) 7.25 - 7.35. (m.3H).,..... 7.5 -
[MCFSOOO] 552.. 3 '5 12 January 2004. 43 Exanpl e 56

o 1-[3- (aﬂyhﬂb%ﬂ%mﬂwpbenpywp&(o@)yll(-& w0+ 0Xyh2d2ostiyt-Ri, @A-dithien-2-
o R A A B L Dot A P B R e b IR b The yiel d o
final Sheptinbe I®npgund 1796 sybthdBR (dDMBOod8)ng Tal m8Bhod?. d arldMh . 64he 2. 35
(m 1|_|)y1e§d 01§ rEJ.nyIDsg’ep?’wa% ??0 m<gm gggllf’ %I?iR( n})Mg'OJdG) 5 1.65 - 2,15
(m, 6H), 2.25 (m, 18), 3.2 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95 (m, 2H),
_ 4.0 (t, 2H), 5.25 (m, lH), 7.0 (m, 4H), 7.15 (m, 4H), 7. 55 (m, 3H); MS
15 {M—Cl]* 502; mp 160 °C.

Example 54 o
1-[{3-(2,4- leluorophenoxy)propyl] -3(R) - (2-hydroxy-2,2- dlthlen 2—
20 ylacetoxy)-1- azonla.ba.cyclo [2.2.2]cctane; trlfluoroacetate
7 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 - 2.0
(m,- 4H), 2.15.(m, 2H), 2135 (m,, 1H), 3.2 (m, 1H)}, 3.25 - 3.35 (m, 6H),
3.95 (m, 1H), 4.1 (t, 2H), 5.15 (m, 1H), i;OSf(m; 3H), 7.2 (d, 2H),
25 7.25 - 7.35 (m, 2H), 7.55 (m, 3H); MS [M-CF,C00]*: 520. |

.Example 55 7 _

3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) - -1- [3-(3-~triflucromethyl

| phenoxy) propyll 1-azon1a.b1cyclo[2 2. 2]octane, trifluorocacetate

© 30 The title compound. was synthesised accordlng to- methods ¢ and b. The _
vield of final step was 19 mg , 17%. 'H- NMR (DMSO-d6): & 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-CE,C00]*: 552. . .



- 4,15 (t, 2H), 5.25 (m 1H , . 7.0 (m-2H , 7, 18 (m 2H , 7.3 (d,- 1H)_, -
~7.45 (m.2H)., 7.55 (m 4H) I\/IS[MCF3000]+ 509 .10 Exa
C1-[3-(4- Cyanophenoxy) propyl -3 (R)- (2- hydroxy- 2, 2-di t hi eWﬁ\/"Paﬁfe%Q%) |

. J1-azoni abicyclo [2.2.2]octane; brom de The title conpound was synt hesi sed

"~ according to nmethods ¢ and a. The vyield of final step was 180 ng ; 53%

~and b

3+ NWR (DMSO-d6): 5 1.65.- 2.2 15 (m 6H , ' 2.3 (m 1H),_ 3.2 (m 1H),
. 3.833.556H , 3.95(m 1H , 4.15(t43‘2|-|), 5.25 (m 1H), 7.0 . (m .2H
7.1 (d, 2H) 715(m 2H) ,- 75(m72H) 7.8 (d, 2H); [MBr]+- 509,rrp
158C. : o
3(R)-(2- roxy 2 2 di t hi en- 2- yI acet oxy) - 1- [ 3- (3 nmet hoxyphenoxy)

propyl J& 1E.'ai()ﬁraybm©ysd-le0{o2x-_\23 ﬁ:}@pyames ()i f { 20n pacekate Eh@ﬁﬁﬁi@ncgﬂpound

ves S ajegag s A eihods . gt e, el of Tinalstep e
_ g 25( ?1Th:bl—|):;.t3e 3cempf6u5(im:;a:6|'§)y$tgefﬁse(d25E{)o%H):d:.B@ Qo%tﬁl@dslbbandlkp &lhle-l) 2H)
o m :

( (r?éﬁljlg) bglg %&(S%Pe% P gy 1% War BYS- gsbﬁsoﬁid@hfe‘f’l 12--65z5| acét éxy)

: -1 [3 (m( 46HEL haxyﬁ)h(anoxy) 3@ pronyhhy| -azonizabs cypel ek, 2.32beck@nay;, '
trifl uq}quc% The 2% ‘ ound vvas synt hesi sed accordi ng to, nethods c
; was P4 Wy 2Hh30,7 1148 R £HVMBO06) {48 1. 65
. - 2.151H)m 61—95 &,353_,(_m7.151ﬁ), (8, 24K MEHM- cBC301+:3.585.(m 6H), 3.7 (s, -
3H, 3.9-40(m 3H, 525 (m 1H, 6.9 (s, 4H, 7.0 (m 2H, 7.15 (m
2H), 35 7.5 (m 3H ; M5 [MCF3C00]t: 514. 12 January 2004 44 Exanpl e 60
1K [ 3- EécBﬂph@ $71 , 3.] dioxol-5-yloxy) propyl] -3 (R- -. (2-hydroxy-2, -
o2 d|th| 623 4 %y acet oxy) =1- azoni_abi cg}gl o[2.2.2] octane trlfluoroacetate :
“The ti t1 &3 ShPETRAP IR REARE IsSdR hie ForidRg™ ¥ of s ChbRkerc 2kt tome- yiel d
cof fi na.l—asbﬂpa::vrzazycla 0Y.2. 20 6%antt BNWRIGEVSO d6): b 1.65 - 2.15 (m 7H),
.2 B (n&h I_{)E:Ltle compgnkd $Qs syntheéléiéBagggrdfgg’tégé%f%ogs(gnand a. The
_ vyield of final step was 180 wng 53%. 1H——‘NMR (DMSO-dée): & 1.65 -~ 2.2
1S (m, 6H), 2.3 (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), 7.1 (d, 2H), 7.15 (m, 2H), B

7.5 (m, 2H); 7.8 (d, 2H); MS [M~Br}*: 509; mp 158°C.

7 Example 58 o
20 . 3(R)—(2—Hydroxy-2,2-dithien—2—ylacetoxy)—1-{3—(3-methoxyphénoxy)
p;0py1]~;—azonia bicyélo[2.2.2]octane} trifluorbacetate
The title compound was synthesised according to methods ¢ and b. The
yield of final step was 19 ing .,' 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, 2B), 5.25 (m, 1H}, 6.55 {(m, 3H), 7.0 (m, 2H) 7.2
| (m, 3H), 7.55 (m, 3H); MS [M~CF,C00]": 514. ' -

Example 59 ,
_ 3(R) -(2- Hydroxy=-2,2-dithien-2- ylacetoxy) 1-[3- (4-methoxyphenoxy)
- 30 propyl] 1—azonlab1cyclo[2 2.2]octane; trlfluoroacetate
. The tJ_.tle_c_:ompound was synthesised according to:methods c 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, lH); _. 3 - 3.55 (m, 6H), 3. 7 (s, 3H),
3.9 ﬂ4 O (m, 3H), 5.25 (m, 1H), 6.9 (s, 4H), 7.0 (m, 2H), 7. 15 (m, 21},
35 7 5 (m, 3H); MS [M-CF,CO0)*: 514. v



25 (m lH) 5.95.(s, 2H), 6.4 (d, 1H), 6.65 (s, 1H) 6 85 (dH)
2

3H), 5.
0(m 2H,,. 7.2 (m 2H , 7. 5(m 3H ; M5 [M CF3C00]}
anple. 61 12 January 2004

- .1-[3-(2-Car barmyl phenoxy) propyl] 3(R) - (2_hydroxy- 2, 2. di t hi en- 2-

-~ ylacetoxy), -1 -azoni abi cycl o[ 2. 2. 2] oct ane; trlfluoroacetate The title .

- conpound-was synt hesi sed according to nmethods.c and b. The vyield of final
'--ste'p' was 18.ng , .16%"'H NWR (DVMBO-dg) : S 1.65 - 2.0 (m 15 4H), 2:2 (m
2.3 (m 1H), 3.15 (m 1H), 3.25 - 355(m 6H) , 395(m 1H), 415(t

| 25 7.0 - 7.2 6 7.4 - 7.6 6 7.7 (d, 1H; M
"'[Mms&fj’épry%%w Exanmpl e 62 (28] v (mom. ( k

- 1-[ 3- ( 3z DizvetHankant nmmwmxyspfmw]pr%{oﬁir@cﬂwct@oxyagoz%iil bhaé‘&u?erbLz :
‘| acet oxy).- | -azonj ablcﬂ%’d 8£’ 2] octane; trifluoroacetate The titie conpound
was Synt%ﬁ?ﬁ LAY Lo L SRR T Y T R0 ds2 EOiPss. EFREIUGRasAcEtaF=f i nal step was -

2.9 ngFDTHe?%ltlbi_ cONR UNVRE: d@nth%sls@é(ace?orlsﬁng(ﬁb ﬁéﬁho% e &DHB ﬂ-H)'I’he2 85
- (s m

%ofl%na% s§§p|(_%as 11|_Cf) mg 7 1 I@ﬁ) (DS~ @@) _’§H)1 63. 2 %@5 2H) ,
"7 5 (n]uaHﬁH)NEQ[34&F3@QQ]:3152?m,:ﬁﬁa”B|Q563 3.5 (m, 6H), 3.9 - 4.0 $m

" .3(R)- (2- Hydr.ox hi en- 2-'yl acet oxy) - 1-[ 3-(4- nltrophenoxy)pro pyl =
1" - 1- azOHiabi 8%0‘% [é”? 219 bdranet) ¢ r§ M U8y okt &£-&5The: till-e Eofpolthd was

- synt heslys)e,dmocgﬁﬂlzng to. zn'@{hqqi@ c7a51d(nb _{ﬁtpe Myl gJI_cj;Eo(f;ocg]hnag é;tep was 22
ng-, 20% 'H NIVR(DIVBOd6) 165 - 2. 4H) , |—6 .3 (m .
1H), 3.2 (m 1H), 3.3 - (m 6H) 395(m 1H)4 (t 2H) 525(m
C1H,  7.kduPre2bl, 7. 15 (m 4H), 35 7.5 (m 3H), 8.15' (d 2H) ;.
[VMCFBOOOE*.: 529. 12, January 2004 45 Exanple 64 3 (R - (2- Hydroxy--2
24di t hi®n 1P£‘eq°3=r>@=s=°ﬁ>mlrlG&H@ﬁwﬁ)—hxfﬁrr@w-]hz -siAsmiiani-@ycl o

{2.2. Z]Mexyi-Fi-falzldﬁﬁ.ﬁﬁﬁé'%ﬂ.tOQZTBezfééﬂ&&0@9§%%e§¥@é hesi sed
~according to nethods c and yield of final step was 18 ng , 16 1H

NMVR ( DVBS: F6FLescompeynd was synghegifed aceprdinglfy methors g, 884 (I TA)
3.95 (rﬁ}le]lld)of‘lfl%aﬁtstep was 18 mg , 16%.!H- NMR (DMSO-dé6): & 1. 65 - 2.0 (m,
15 4H), 2.2 (m, 2H), 2.3 (m, 1H), 3.15 (m, 1H), 3.25 - 3.55 (m, .6H), 3.95

o (m, 1#), 4.15 (t, 2H), 5.25 (m, 1H), 7.0 - 7.2 (m, 6H), 7.4 - 7.6 (m,
6H), 7.7 (d, 1H); MS [M-CF,CO0]*: 527. ' ' '

Example 62 , _ _
,20‘. . (3-Dimethyla.minophenoxy.)prQPYl] -3 (R)-(2~hyd.foxy—2,2;dithien—2—y 7
Jacetoxy) -1-a'zonia_bi¢yclo [2.2.2]octane; trifluorocacetata '
The title -compound LEES synthésised according to methods ¢ and b. The .
,yie_ld of final step was 19 mc;'; , 17%. H- NMR (DMSO-d$&): 6 1.65 - 2.15 |
S m, W), 2.3 (m, 1H), 2.85 (s, 6H), 3.1 - 3.5 (m, TH), 3.85 — 4.0 (m,
25 - 3H), 5.25 (m, 1H), 6.2 (m, 1H), 6.25 (d, 1H), 6.35 (d, 1H), 7.0 (m,
' 2H), 7.1 {(t, 1H), 7.2 '(in, 2H), 7.5 (m, 3H); MS [M-CF,CO0Q]*: 527.

" Example 63 _ .

. 3{R)~-(2-Hydroxy-2,2- dJ.thJ.en—Z—ylacetoxy) i-[3- (4-—nltrophenoxy)propyll

'."_ 300 7Sis ~azoniabicyclo{2.2.2]octane; trifluoroacetate T '

' The title compound was synthes:.sz_ed accordlng to. ﬁlethods c and b. The
yield of final step was 22 mg , 20%.  H- NMR (DMSO-d6): & 1.65 - 2.0
(m, 4H), 2.2 (m, 2H), 2.3 (m, 1H), 3.2 (m, 1H), 3.3 - 3.5 (m, 6H),
3.95 (m, 1B), 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,CO0]*: 529.



~2H), 5.25 (m 1H), 7.0 (m '2H), 7.2 (m 2H), 7 45 (.dd,- 7.55, (m -3H), =
7.6 (t, 1H ,:.7.75 .(s, 1H 7.85 (d, 1H ; [MCF300 1]2 529 S
Exanple 65 1- [3-:(4--Acetyl ani nophenoxy) propyl] -3 (R %E”ﬂ%?ro y 2 —
. 2-di thien-2-- ylacetoxy)-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 was 19 gy, 17% 1H-.NVR (DMSO-d6): 6 1.65 - 2.15 15 (m .6H),
-_2-.‘0(s 3H), 2.3 (m 1H). 32(m1533-355(m6l—|) 3.9 - 40 (m .
.,3H) 525(m1H) 685(d 2H), 7.0 (m 2H), 7.2 (m 2H), 7_5(m5H)

?é [ M CF3COQ +: 541. Exanple 66 20
3( R) (f P‘8x 22, 2-di thi en- 2-yl acet oxy) - 1- [:3-( 3- net hoxycar bonyl phen

" oxy) pr apy).d tﬂ*w:@mmw&i{t%l%nz]?@lmt$ﬁfflyofgaqgtﬁiﬁrzgﬁehbgc%? |
~conmpound _sL synt hesl sed accord t o net hods and - b. The yTel final
step wW&EOPEhgtT2289RbAprc gV BP\%@‘EFG‘)“E Srifpuprosgepatey 6H) 2.3 (m 1H),
3. 21H. )The3t3tte 33051p607hd6d¢'§s s%n%ﬁeé%erf"ﬂ)ocorag?ng 5 rﬁéﬂhfl:l'éb c a%% %’t érh%m 6H)

5
e f/s (ml€¢§(j€f)]f*m3{%42te?:';b'§ﬁpllé BY rg(llﬁ)gal(_DZ Hay 4R *9’-‘41?0'216& 't B nGQ--yI2aéet oxy)

C1-{3- (- ebiP: hydroxupr opy) ) 3.38 — 3.55 (m, 7H), 3,95 (m, 1H) 11 .
phenox;r%lpragy%% 1-azoni . abi cycl o[ 2. 2. 2] oct ane’ it uoroacet ate hé title
conpou ifneNsed - Actor dithg To2mbRhddl ¢ hrkh BAATHE! ,yi &1 %5 dfn, f i nal .

st 4 139 , 1 o 1 2, 3 -
iH)ep,w?g,gz)%S?Er? {,t2|_|)3£%) szé\ﬂ\(BHg BMSS g%)s @, 11@), v 33151 cErBoogH) 529) (m

-',1m3|—|),.445(tO—|)525(m1|—|),785(d 2|—|) 7035(m2H)
(@ - 2HExakpld g(gn 2H) 7.5 (m 2H; M5 [MCF3COJ ": 542. 12 January 2004
46 Exarrple 68 3 2- Hy drox -2 , 2-dithi.en- 2--1¥I acetoxy) -1- [3--.
(2- hydrlownéf*ﬁwﬁ wopfmmwprepaébnﬁémcyéi vivony-A Fotdindrien-2-~

Ctriflugnaaeetate 122288144t SYRLhes] di ng to nethods
~’c and %rl The }?}l})e ldao Jf'l nlégly%étgggpa/alﬁg%cwa%g ,Q;_ 5% o‘?t%gcggN%/RQé(DIVBC} dé) : 5°

1.7 2. FheahitIggempopngsiasmeyathes Brerl acgosding THuetheds  andP.(Fhe3H) |
4. 5 (RiBld of final step was 19 mg , 17%. 'H- NMR (DMSO-d6): & 1.65 - 2.15
15 (m, 6H), 2.0 (s, 3H), 2.3 (m, 1H), 3.2 (m, 1H), 3.3 = 3.55 (m, 6H),
3.9 - 4.0 (m, 3@), 5.25 (m, 1H), 6.85 (d, 2H), 7.0 (m, 2H), 7.2 (@,
2H), 7.5 (m, 5H), 9.8 (s, 1H); MS [M-CF,CO0]*: 541. '

. Example 66 _ , _ ,

20 -3(R)-(2-Hydroxy¥2,2-dithien-2-ylacefoxy)-1—[3-(S-metho#ycarbénylphen

oxy)propyl]-l-azeoniabicyclo[2.2.2]occtane’; trifluoioacetate 

The title compound was synthesised according to methods ¢ and b. The-
yield of final si_:ep‘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),7' 4.1 (t, 2H), 5.25 (m, 1H), ' 7.0 (m,A'2H_), .7.15 {(m, 2H),
K 7.25 (dd, 1H), 7.45 - 7.6 (m, 6H); MS [M-CF,CO0]*: 542. -

Example 67 -
3(R)-(2-Hydrdxy;2,2-dithien-25ylace£oxy)—14{3-I4*(B;hydroxypropyl)
= 30_ phenoxj]ﬁ?BPYl}—1-320niab1d§cl¢{2.2L2]6ctané;”t#iflubboééethle ,
The title cpmpound was synthesised according to.methods ¢ é.nd 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
(m, 2H), 7.1 (d, 2H), 7.15 (m, 2H), 7.5 (m, 2H); MS [M-CF,C00]*: 542,

Lr
W



"~ was synt hesi sed accordi'ng- to rret hbds

2H -, 5.0 (t,-m:-, 5.5 (m 1H, 6.9.-7.05 .(m 4H, 7.2 (m 2H , 7.4
= (d, 1H), 7.5 (m 3H); M5 (M CF3COQ +: 514.° 10 ~Exanpl e 69nj‘?;?t R -
(2-Hydroxy-2, 2-dithien--2-ylacetoxy) -1- [3- (3-hydroxy %V%Bﬂﬁﬁg%y)
o propyl]-1- azonlablcyclo[Z 2.2])octane; trifluoroacetate The title compound
‘was synt hesi sed accordlng to methods ¢ and b. The 15 yield .of final step
. was 16 ng , 15% 'H NMR (DMSO-d6): S 1.7 - 2 2 (m 6H, 2.35 (m 1H),
" 3.15-- 3.5.(m 7H), 3.9 (m 1H), 4. 054ét 445 (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 BFD M5
" [MCF3CO0] ": 514. 20 Exanple 70 3 (R) - (2-Hydroxy-2, 2-dithien-2-yl acet oxy)
- -1- 13- (4--hydroxynet hyl phenoxy) 'propyl] 1- azoni abi cycl o] 2. 2. 2] oct.ane;
trifluogeagatake The title compound was synt hesi sed according to nethods c
~and b. The ield of final step was 17 ng , 16% 1H NWR (DVMBO-d6): S 1.65
5202 %92)(-# ~Brjroxy-3, 2 riithipn-Byifcet@B5 s~ th@oﬁymeﬂlyﬂlﬁhémxjﬁH)

S 4.4 (dop 81 loddas 25 6. . L0 (m 2H), 7.2 (m

21, 75550 %H)M Mycj? %52 k/%%a"cﬁf 6%6]@“‘ %‘l{%‘: BfSmle 7130 3 (R -

(2= FNdr?Bﬁ/q}tlE GPWRﬁQQ¢-anl%Mnﬂh@ﬁyyedlﬁchidl@z hy drevhyqaisenoxyd b. The

= propyl i an t el fLHQr- a e tijtl ound
propyl Jyie«1az g ﬁQiaquJcQ{ %rad- gé Pas . f—I %ﬁl %ﬁg(.t) é@l dg& ifl ngrf Pnlgp Was

124 ng ,6H9% 2 #f (VRLIEDVSO3dE)+ F 51, (ﬁs 'm)z 18-9(Mm4. @ISI) (m2. 3?:5 (m.dHn, 3.2

' - 1 , 3£2 3 5 3 , 5.
A F@H)é 20 (o389, (M O, 3695 (Mg 35 180 g d (1, 280 5 25 (m

- 6.7 - January 7.2
o (m 2H)7-47. (51 r( r3H)7 8. &xs, (1) :OMp; {WBJE(JNDOJ'—‘SCQD]H 500 "Exanple 72.5

- 3{d® - (2- Hydr oxy- 2, 2-di. t hi en- 2-yl acet oxy) - 1- [ 3- ( 4- hydr oxyphenoxy)

pr.opyl ] - 1- azonlablcyclo[Z 2.2]octane; trifluoroacetate The title conpound

ajmas syritsepiised®according to methods ¢ and b. The

'  3(R) - (2-Hydroxy-2,2-dithien-2 2-ylacetoxy) ~1- [3- (3- hydroxymethylphenoxy)‘
propyl}-1i- azon:.ablcyclo [2.2.2]cctane; trif luocroacetate ' |

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

15 " yield of final step was 16 mg , 15%. 'H- NMR (DMSO-d6): & 1.7 - 2.27(m,

- eny, 2.35 (m, 1H), 3.15 - 3.5 (m, 7H), 3.9 (m, 1H), 4.05 (t, 2H),

| 4.35 (d, 2H), 5, 25 (m, 2H), 6.8 (d, 1H), 6.9 (m, 2H), 7.2 (m, 2Hj,
7.25 (t, 1H), 7.5 (m, 3H); MS [M-CF,C0O0]*: 514. | '

- 20 E:.:ample 70
3(R)—(2-Hydroxy—2,2fdithien—2—ylacetoxy)~1—[Sf(4-hydroxymethylphenoxy}
_propyl]—l—azoniabicyclo [2.2.2]octane; trifluorocacetate |
The title compound was synthesised according to methods ¢ and b. The

. yleld of final Step was 17 mg , 16%. *H- NMR (DMSO dé): & 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,C00]*: 514.

| Example 'fl _

:'30-‘ - 3(R) - (2= Hydroxy -2,2- d:Lth:Len 2- ylacetoxy) -1-[3-(2-hydréxyphenoxy)
_propyl] -1- azona.ab:n.cyclo [2.2.2]octane; tr:.fluorcpacetate 7
The. t:l.tle compound was synthes:Lsed according to methods ¢ and b. The
yield of final. step was 24 mg , 19%. H- NMR (DMSO-d6): & 1. 65 - 2.15

o m, eH), 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),



—.(rn,

~yield of final step was 16 ng , 15% 1H NMR (DMSO-d6) .: 6 1 65 -2.1 (n1
~6H), 2.3 (m 1H, 3.2 (m 1H), 3.25 - 3.5 (m 6H), 3.95 ( ﬁ)h%&%

(i 1H, 6.7 (d, 2H), 6.75 (d, 2H), 7.0 (m 2H), 7.2 (m nua 4 (
.3H), 9.0 (s, " OH) ; M5 [MCF3COQ": 500. Exanple 73 3(R) - .(2--Hydroxy- 2 y

2-dit hi en-2-yl acet oxy) -1- [3- (3-hydroxyphenoxy) .15 -

propyl ]-1-azoni abi cycl o[ 2. 2. 2] oct ane; " trlfluoroacetate The title conpound E
< was. synt hesi sed according to nethods §7and b. The vyield~of final step was-

16 mg , 15% 1H NMWMR (DVMSO-d6): b 1.65 - 2.15 (m 6H), 2.3 (m 1H), -3.

(m 1H, 3.3 -3.55 (m 6H, 3.9 - 40 (m. 3H, 525 (m 1H , 6.9 -6.0
(m 3H)7-0718. 281 mn (mHEE) 7. 7 frrfm, 2002H)8 - 55 Ss(nPEBHMS 0UAT,(€09]'OH) ;* M5
[ M CF3G9. 500. Exanple 74 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1-

- (3-pyrrol -1-yl propyl) -1-a zoniabicyclo[2.2.2]octane; trifluoroacetate 25
" The-title conmpound was synt hesi sed according to nmethods ¢ and b. The vyield
- of flnax QQ v\@s 21 mg , 22% 1H NWMR (DVMSO-d6): 5 1.65-1.8 (m 2H),
i18 2. %ﬁ 2.0 - 2.15 (m Zm 2.3 (m '"1H, 3.05-3.2 (m .3H),

-3 5’% @AHyoFogy3298 -EAthlpp-25yRa¢atoxgHyl- @ﬂ@(ﬁydzﬁﬂ){phﬁnaﬁy(t
o%&i]szazoré.ngE?%Z ﬂcht‘;}]e]ﬁt gflﬁ@oacet %g (m 3H) NB (M
dr oxy- acetoxf)

(4 oxo Tch-et fi & eZCOHWOb‘E}ﬁyWQS Iayalxd)ﬁsabqé@y&ﬂ@[r@lZQZ]:@otLMdstm fhdiar. oahet ate

35 The i tll:leoﬁmgl.’!ngté/i@ ﬂfqlgse ﬁggmn%@u 9M5 ( The 12 :

- January 2004 48 yield of 6) 6
S 1.7-1. 880 (e 320y, H)9- 2312(mm, 41H|9J, 2332ém- IH), (8. 6H)(t3. 9ZEH)(,m,33H5

'.(7m557|(_|)r?1 253{1%’5(1% 1"%17 5(d25 %WOS%?Q5 3 2 0 2lefy 2‘%’?\2 6&4 . ?%2 Eiarrpl A

76 7.5 {t, 3H} ., . OH) MS [M- CF3COO]’r 500.

Example 73 .
3(R) - (2-Hydroxy-2,2- d:r_thlen -2~ ylacetoxy) ~1-[3-(3~ hydroxyphenoxy)
:15 ,propyl] 1-azon:|.ab1cyclo[2 2. 2]octane, trifluoroacetate '
. " The t:.tle compound was synthesised according to metho_ds c and b. Thel
yield: of final step was 16 mg , 15%. 'H- NMR (DMSO-d6): &§ 1.65 - 2.15 -
(m, 6H), 2.3 -(m, 1H), 3.2 (m, 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 2H), 7.5 (m, 3H), 9.45 (s, OH); MS [M-CF,COO}*: 500.

Example 74
3(R) -(2-Hydroxy-2,2~dithien-2-ylacetoxy)-1- (3-pyrrol-l-ylpropyl)-1-a
2oniabicyclo[2.2'.2]octane; trifluoroacetate .
25 The title compound was synthesised according to methods ¢ 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, 28), 2.3 (m, '1H), 3.05-3.2 (m,
3H), 3.2-3.5 (m, 4H), 3.8-3.95 (m, 3H), 5.2 (m, 1H), 6.05 (t, 2H),
6.75 (t, 2H), 7.0 (t, 2H), 7.15 (d, 2H), 7.55 "{m,-3H);Ms (M-
*30  CF,C001*: 457. S PR o

Example 75
I(R)-(2- Hydroxy 2,2- dlth::.en -2~ylacetoxy)-1- (4-oxo-4- thlen--z ylbutyl)
=1~ azonlablcyclo [2.2.2] octane, tr:.fluoroacetate

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



"~ 3(R)-(2-Hydroxy-2, 2-di thi en-2-yl acet oxy) -1 -[3-(1-nethyl - [1Fﬂ _
“im.dazol --2-yl su; | fanyl ) propyl]-1-azoniabicycl o[ 2. 2. 2] oct
~trifluoroacetate 10 The title-conpound was synthesi sed aé@gﬁﬁWﬂaﬁ¥@4nethods
~c.and b. The yield of final step was 26 ng , 2.5% 1H NVR (DV5O-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 , 3.9 (m 1H, 4.2 (t, 2H), 5.2 (m 1H, 7.0 (m 3H), . 7.15-(m
2H), 7.3 (m 1H) ,. 7.5 (m 3H ; Mg (MCF3COQ *: 504. 15 Exanple 77 3
(R - (2-Hydroxy-2,2-dithien-2- ylacetoxy) -1- (2-thien-2-ylethyl) -1-azo

b | o[2 t b de Th : | t d -
ooy AR ARGt 20 RO R Thoal | Che SOIPRHRE MR DRI, nave
1H- - NVR)( DVBO-€5)1 (m6 4&) 6- z 8 (um 1?1h-|) 321 3(q,m2HiH) ,3 3515 85 3(x(,i I"I'H)4H)

3. 35- ( 1 7 7,15 (m 2H)-,
7.4-7, ?@ Wﬂmsl@)ws?rgﬁ%e(ﬁ“ ol Y4607 %‘? ot Hés Eﬁé)m%me 78850k 1 &
: (2 Hydr70>5)5 2m, )i t hi.en- Qd,yllaaqet oxy@s -, (8 empmReylqpoopy|9oz-1-az -
i abi cycl o[ 2.2.2] octane; brom de 'The-title conmpound was synthe5|sed
according. to nethods ¢ and a. The yield of final step was 600 mg 77% -
1H NME@@%EJ%) 6 1.6 -1.8 (m 302H) '1.85 "' 2. (m 4m A 2. 3 (m
E ' H), - 7.05
8”(1‘7’ 1@4)(%‘\’3‘2?5‘3? 5724“%&%? ?%C("Tﬁ ’?%?) 1\% Mﬁiﬂﬂhykﬂlﬁhp 138C.
.:Exanplaﬁﬂﬁéﬁbl 2E§1s@amﬁﬁyiuﬁ&&byZ]th@@oﬁﬁﬂﬁybbci3[@Rp-zﬁgh{ygéoxy 2
2- dlthlen-12 12 éﬁiguy 2004 49 yl acet oxy)-1-azoniabi cycl o[ 2. 2. 2] oct ane;
trifludrFSEAEBPERFESt it e conpound was synt hesi sed according to methods c

aﬁ:d b Tﬁhetlyleldm(pfouﬁdn@és Siy@lﬁh‘é@-ﬁsé’@ d&odeﬁ%t&hﬁetNNRs(@l\@Q%@)BTh% 1.65
m ©3.85 (m b5
oGl O Sipdcb e ekipg wer o5y g e (P@SMG)ZHP D) s AR
1.85 - 2.05 (m, 4H), 2.3 (m, 1H), 3.25 - 3.5 (m, 7H), 3.6 (s, 3H),.

. 3.9.(m, 1H), "4.2 (t, 2H), 3.2 (m, 1H), 7.0 (m, 3H), 7.15 (m, 2H),

) 7.3°(m, 1H), 7.5 {m, 3H); MS [M-CF,COO]*: 504.

15 o ‘ ' ‘

Example 77 _ :
3(R) - (2-Hydroxy-2, 2—dithien—2—y1acetorxy) -1- (2—thien—2—ylethyl) ~-l-azo
niabicyclo{2.2.2]octane; bromide

_ The title compound was synthesised according to méthodsrc and a. The

20 yield of finai step was 430 mg , 54%. 'H- NMR (DMSO-d6): & 1,6-1.8 (m,

‘2H), 2,3 (m, 1H), 3,1543,3 (m, 4H), 3.35-3.55(m, S5H), 3,95 (m, 1H),
5,25 (m, 1H), 7,0 (m, 48), 7,15 (m, 2H), 7.4-7,5 (m, 4H); MS [M-Br]":
460; mp 206°C: E

25 Example 78

3(R)-(2-Hydroxy-2,2- d:.thlen—2-ylacatoxy) 1-(3 th:.en-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, 4R),” 2.3 (m, 1H), 2.8 (t, 2H), 3.1 - 3.5 (m,
TH), 3.9 (m, 1H), 5.2 (m, 1§), 6.9 - 7.05 (m, 4H), 7.15 (m, 28),
7.4 (d, 1H), 7.5 (m, 3H); MS-{M-Br]*: 474; mp 138°C. '

_ _ Example 79 , . _ o ) .
35 1= [3 {Benzothiazol-2- yloxy)propyl] 3(R)-{(2-hydroxy-2,2-dithien-2- -



- 1H), 7.45 (m 5H), 7.7°(d, 1H); M [ M CF3000]+: 541.. Exanple 80 . -
1- (3- Benzyl oxypropyl,)-3(R)-(2-hydroxy-2, 2-dit hien- 2- yI acﬁg ﬁglgé(%)

“azoni abi cycl o[ 2. 2.2] octane; trifluoroacetate The title c

. synt hesi sed according to methods ¢ and b. The yield of final step was 16 .

- nmg , 15% '-H NIVR(DIVBOdG) S1.65(m 2H, 1.9 -(m 4H), 2.3 (m 1H),
.3.1-.34(m 7H), 3.5 (t, 2H, 3.9 (m. 1H),. 3.9 (s, 2H), .5.,2(m-,114)-:
70(m 2H) 7.15(m 2H) , 735(m49155|—l) 75(m 3H) ; M _
[M CF3(I)O] 498. Exanpl e 81' 3( R) - .(2- Hydroxy 2, 2 d|th| en- 2-yl acet oxy) .

-1- I i ab cy 2 oct ane; - brom de. 20
1&%&%&2)’ P%z%ﬂ)am%‘ exylh Jéﬁ‘]écora&e'hg cirﬁgag

The t|t e conpound was syn eS|se
of fi ndthssttédplaasoBEingwas GMthbblisech\Rc(o(EBG:ﬂla)to methods- d. & GN Thd6H) ,

..1 8 - Bt o2 ALl B 0 Ll 2 il hude By o L o2 (M

(M Br] "(m,58H) , 252 Exafwpl eHB2 B.1R) (m, (Z4)Hydrozg- 2 3 2-(ah, t Iemen 23-835I aget oxy

| . hengxybuyt y ni cycl e brom de_ The title
- 'corrpouncfﬂ\ﬂlasgs%n eg%}s'ed 4 c@‘f’d?ﬁb g ﬁrefrrfo&%])c an a mrifdl 30 Yi%el dfof -
final stp wids4240n,nGH) , 30% (dh+ 1PLUVRb(SDI\(BGCBﬁio©DCJ.3?)41 51.8 1.95 (m 6H),

*%nd a. The i eI_d‘

2.1 (m 2H), 2.45 (m 1H), 3.18 (m 1H), 3.5 - 3.8 (.m. 6H), 4.40 (t, 2H),

4.15 (m 1H), 5.15 (m 114y, 6.7 (s, OH), '69 (m 5H), 7.15 (d, 1H), 7.25

(M- SHExaMBlEMB®r] : 498, np 161C. 35 Exanpl e 83 12 January 2004 50

'agg%l gibl I(;Q/égl 5['% ;bﬁf&:‘%’% i %ﬁ% a(gea‘%ﬁéz"f‘?t%zz %’é%ﬁg?h%'l]\)ﬁ&?té’ffm A&3i sed

atﬁ:ordlam@nuebmmm&s2czarmbmeTherlgmxﬂlzdaeét$té1al step.was 380 my , 50%
NMﬁfoQQWB Q undgﬁészgyn&g£51s£2 accord?gg({g ﬁ% odg éian ' 1H%he3 °
yield of flnal step was 16 mg , 15%. H- NMR (DMSO-d6): & 1.65 (m, 2H), -
1.9 {m, 4H), 2.3 {(m, 1H),'3.l - 3.4 (m, 7H), 3.5 (t, 2H), 3.9 (m,. ‘
1H), . 3.9 (s, 2H), 5.2 (m, 1K), 7.0 (m, 2H), 7.15 (m, 2H), 7.35 -

15 5H), 7.5 (m, 3H); MS [M-CF,C00]*: 498. | ' |

"’41(

. Example 81 )
3(R)-(2-Hydroxy-2,2- dlthlen 2- ylacetoxy) 1—[6-(4 phenylbutoxy)
hexyl] -l-azoniabicyclo [2.2. 2}octane, ‘bromide _
200 The title compound was synthesised according to methods ¢ and a. The
yield of final step was 560 mg , 60%. H- NMR (CDCl;): & 1.2 -1.75 (m,
o 16H), 1.8 - 2.1 (m, 4H), 2.4 (m, 1H), 2.6 (t, 2H), 3.3 - 3.75 {(m,
) 11, 4.2 (m, 18), 5.3 (m, 1H), 6.0 (bs, OH), 6.95 (m, 2H), 7.15 - 7.3
(m, 9H); MS [M-Brl*: 582. ’
25 |
o : Exaﬁpleraz
3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1- (4-phenoxybu£y1) S1-
azoniabicyclo{2.2.2]octane; bromide |
" The title coﬁpound was synthesised according to metﬁodé c and a. The
© 30 yield of final step was 240 mg , 30%. 'H- NMR (DMSO-d6/CDCly): 5 1.8
- 1.95 (m, &), 2.1 (m, 2H), 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, 5H), 7.15  (d, 1H), 7.25 (m, 5H); M3 [M-Br]": 498; “mp 161°C.

35  Example 83



~ 5.25 (m. 1H), 6.0 (bs, OH), 6.9 (m 4H), 7.0 (t, 1H), 7.1 "(dd, 2H);

- (dd, 2H), 7.3 (t, 2H); MS IMBr]": 470; np 48C. Exanple

(2-Benzyl oxyethyl.) -3 (R) - (2-hydroxy-2, 2-dithien-2- yléc‘é’t"&?’)zoof
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 17

my ,.,170. 1H NI\/R(DIVB d6): 6 1.65 -. 2.0 .(m 4H), 2.3 '(m 1H), 3.2 3.55

(m 7H), 3.85 (m.2H), 4.5 (s, 15 2H)5p5.25 (m 1H) ', .7.0 (t, -2H),

L 7.15-(t, 2H), 7.3 - 74(m 4H) 75(m 3H) M5 [ M CF3COQ +: 484. Exanple

85 3( droxy-2 2:djthien-2-ylacet ox 1- ( 3- phenoxypropyl )-1 20 .
‘azoni ag:? f:é T E%(Zéléé%j’x%?:% a%é‘?l'b‘?b?ﬁd% 31‘?1@‘3‘#??‘8) cﬁnﬁauﬁﬂeﬁa§ys¥rﬁﬂﬁésﬁsed
accordlng:rhﬂblieyhmj& Q. andcﬁhne'[hgro;yiﬁd of final step was 600 rrg , 54%

d CDC13) S$:1.85 -- (m 6H), 1H), 3 (m.  1H),
. 3 4 ?ME%R% tl comQ?u? (H?s %M%thesasado%p%qrdlggbt04mgy Ekﬁndf? Zghen] 7

" -1H), 6. ﬁfel(d?l,onIﬂ)malkﬂepZ&a(saBBO?’h%,, 7500 6Ar M . (Dlesd-46) : 1)1 g6 Ju(Mm 4H)
np

- " 484: 230C. Ex
- 4- %VB I(—t;\/%'ng!(y 2269 i %Dﬂém 3§ éf?:fgt]&y) ]? -637phehoi®rpriddy| ) 413%z6ni 3530
bicycl® [2:5 ZmZ]I}B)t alaeb (Hy ogiide Bhe thtler) ]g:on’ﬂcwmi WRLS) Syﬁt *ﬂeg&c‘?e%néw

-accordi Q, hod a. The vyield of final step wa "H
NVR (Dl\jé% dé‘? 5 ’é’ ! @m(tQPBH)r fz‘ss@’lﬁﬁl*ekﬁmfsﬂ%‘iérﬁ 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):

' Br; 84 rrp .168' C. 35 12 January 2004 51 Exanple 87
4 (2- % di t hi en-.- 2-yl - acet oxy) - 1- phenet hyl -1 - azoni abi cycl o[ 2

L 2] oqt-amaebfz(yﬂoekg Thelf it g CoOmautb WA Hhesieses - Lo,
met hods and, a Thee y?el d E)lf) final step was 26?0 ng, 57&?%%%51%/]5 ?

( DIVBO- (fg)ml&?,l%y% [(2m‘2 H)ctane, triflucroacetate

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

© yield of final step was 17 mg ,. 17%. *H- NMR (DMSO_—dG_): 51.65 -'2.0

(m, 4H), 2.3 (m, 1K), 3.2 - 3.55 (m, 7H), 3.85 (m, 2H), 4.5 (s,

15 S 2H), 5.25 '(m, '1H_)‘, 7.0 (t, 21—1)., 7.15 (t, ‘2H),‘ 7.3 - 7.4 (m, 4H),
7.5 (m, 3H); MS fM-CE}COO}*:~484. ' '

" Example 85
3(s)-{2- Hydroxy 2,2-dithien-2- -ylacetoxy)-1- (3-—phenoxypropyl) 1-
20 azonlablcyclo[2 2.2] octane; bromide _ '
The title compound was synthesised according to méthods c and a. The
yield of final step was 600 mg , 54%. H- NMR (DMSO-d6/CDCl,): & 1.85-
- 2.3 (m, 6H), 2.5 (m, 1H), 3.3 (m, 1H), 3.4 (d,-1H), 3.5 - 3.7 (m,
SH), 4.05 (t, 2H), 4.2 (m, 1H), 5.25 (m, 1H), 6.85 (d, 2H), 7.0
25 - {m, 3H), 7.15 '(r'n, 2Hy, 7.2 {d, 1H), 7.3 (m, 4H); MS -'[M—Br]": 4:84;7
‘mp 230°C. | " S '

Example 86
4~ {(2-Hydroxy-2,2- d:Lth:Len -2-ylacetoxy}~1- (3-—phenoxypropyl) ~l-azonia
- 30 bicycle[2.2.2]octane; bromide
The title compound was synthesised according to:.methods' £ and a. The
yield of final step was 290 mg, 60%. 'H- NMR (DMSO-d6): & 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.168°C. ..

(8]
wh



3.0 (m 2H),-3.4 (m- 2H), 3.75(m .6H,7.0 (m 2H) 7.3 - 7.5 (m 6H
. 7.55 (m 2H); M5 (MBr]+:454; nV 195C. Exanple 88 .10 1- .
(3- phenoxypropyl )---3 (R - (2, 2-dithien-2-yl propi onyl ox}AJangary 2004

~ -azoni'abi cyct o[ 2. 2. 2] octane; brom de The title conpound was synthesised

according to nethods ¢ and a. The yield of final step was 390 ng ; 92%

"H NWVR (DVBO-d6): 5 .1.65-2.20 (m 6H), .2.10 (s, 3H), 2.30 (bs, 1H), 3.10
(m -1H), 3.30-3.60 (m 6H), 15 3.95-%10 (m 3H), 5.20 (m 1H), 6.90-7.05

(m 5H),.7.05-7.10 7.25-7.35 (m 2H), 7.50 (m 2H); M5 [MBr]': 482; np
~170C. Exanpl-e - g 3 (R -+ (2-Hydroxy-2', 2-dithien--3-ylacetoxy) -1-
'(3-phen%’§ﬁ%’18p ) -1- 20 azoniabicyclo[2.2.2] octane; bronide The title -
conpoung- yBsiveybikhes| sad tageer i ng 2kt hendih,B-1-Ehen; W £l4L1af2f i nal
‘step was_3Q0 nmy, 76% ' H NMWR (Dﬁfw%OdGJ)g%r%g%l.G ‘(q'?ny iH), ’i%’gé‘%r%g[@)
1.8 - zz%r?(lrﬁ"r‘lgll&; Fider 2 (m- 2H), 2.3 (m 1H), : 3.15 (m 1H), 3.3 --
3.6 (mriHit3e9ctmBoulld) wad. Omthesi 2D i ac? difl -t &Mmekilbas 8- L2 (a[S ‘TEE‘), -
.6.35 (m.SSg, 7,15 (nt 2H), 7.3 (t, 2H), . 7.4 7.5 (m 4H); M5S[MBr]':

. 48%; npY o BlatpfeeREas 18 o/ (ZUHy dioXYR2 (DMEQidBAF ehyl-35- {adll oxy)
-1- (3-3)0 &m; 225) proRYin, 2By ; 3% AZANI &b ey el %,2-2%32,] 9ciang’ i %,O%hﬁ}'-? The
title conpound was synthesised according to, nethods c and a. e yleld of
final step wls 38b W5 [(M7851™Ep4NnwR (BREO d6): 5 1.5-1.6 (m 1H) , 1.
6--1.75 (in, 1H -, 1.6-2.1 (m 4H), 2.25 (m 1H), 2.8 (t, 2H),- . 3.05-3.5

(m 7H., 3..B-,3-95- (m 1H., . 5,15. (m 1H),, 6.75 (s, O , 35 6.9-7.0

(m 2H)Exampie(Rf 2H), 7.35-7.55 (m 5H); MB (MBr]': 474 ; np 12 January -

2094 52 192Conbrl e Sdy1y -3 (R) - (2,2-dithien-2-y1 ; -1
.3(,R)-- (2- Hydr oxy- 2 2-%rit jllen-B-(yI)-a(ce_t oxys',. -i'-eﬁlhenei{ h@ff’?f&z" r%loa )cylcl o 5
[ 2. 2. 2)3FRPaRBicYeiq 2, dr Bheekance FRemide | e conpound was synt hesi sed

accor difg Eth3t$6M§bdﬁdaQQ$t&yﬂ@ﬂ%sised according to methods c and a. The
yield of final step was 390 mg ; 92%. 'H- NMR (DMSO-d6): & 1.65-2.20
_ (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, SH), 7.05-7.10 (m, 2H),
- 7.25-7.35 (m, 2H), 7.50 (m, 2H); MS [M-Brl*: 482; mp 170°C. |

Example 89 o _ o
. 3(R)—(Znydrbxy—2,2—dithien~3~ylacetoxy)-1—(3—§henoxypropfl)—1—
20 azoniabicyclo[Z.2.2]octané;-bromide - '
The titlé compoﬁnd_was synthesised according to methods ¢ aﬁd a._Thé
vield of final step was 300 mg, 76%. H- NMR (DMSO-d6): & 1.6'(m{_1H),‘
1.75 (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 1K), 6.75 (s, OH), 6.95 (m, 3K), 7.15 (m, 2H), 7.3 (t, 2H), 7.4
| - 7.5 (m, 4H); MS [M-Br]*: 484; mp 219°C. o

Example S0

3(R) - (2-Hydroxy-2,2-dithienyl-3-ylacetoxy) -1- (3-thien-2-ylpropyl) -1

- 30 . azoniabicyclo[z.2.2]octane}'bromide‘ “ ' ' o
The title compound was synthesised éqcording to;metﬁods c and a. The
yield 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, SH); MS [M~Br]*: 474 ; mp



~yield of final step was 63.ng, 48% 1H NWR (DMBSO-d6): S 1.5-1.7 (m 1H,

. 1.7-1.85 (m.,1H, 1.9-2.1 (m 2H), 2.3 (m 1H, 2.9-3.1 2H), 3.15-3.6
{m 7H), 3.9-74.0 (m 1H), 5.2 (m 1H, 6.8 (s, OH), 7.1 iﬂ‘a’}@%ﬂ?
.-7.25-7,35 (in, 5H), 7.4 (m 2H), 7.5 (m 2H; M5 (M CF3000)': 454. Exanple
92 3 (R - (2-Hydroxy-2, 2-dithien-3-yl-acetoxy) -.1-- (3- phenyl propyl ) '
-1-azonia bicycl o[ 2. 2. 2] octane; trifluoroacetate 15 The title conmpound was
synt hesi sed according.to rret_hods c anghb. The vyield of final step was 75
rrg, 55% 1H NWR (DMBSO-d6) : 5 1.5-2.0 (m 6H), 2.25 (m 1H, 2.5-2.6 (m
3]%;5% 36 (m 8H, 3.8-3.9 (m 1H), 5.15(m 1H), 6.75 (s, OH), 7.1 (d,
g 35. (m 5H), 7.4 (m 2H), 7.5 (m 2H; M [M CF3COQ +: 468 2-'0
',Exanple 93 3 (R) - (2--Hydroxy-2 , 2-dithien-3--yl acetoxy) -1-
- (4-phenyl J%é ;-1-azoeniab icyclo [2.2.2] octane; " .tri, f I uor oacet at e The
“title co und mas synt hesi sed according to nethods. c and b. The 25 yield’
~of fi naawet—ep Mpcbe G - AR ~ B eh k- ﬂ?zacé%@dapheﬁeﬂhﬁgbhﬁazemabﬂﬁ)ﬂo(
2.0 2.2 m 2 3.05 (m 1 3.15-3.45 (m
--_6H<58 %@ nfk%ﬁ)‘“e %f%%% etet% (s, OH), 7.1 (d, 2H, 7.2 (m 2H),
7, mTf@H)t;tYeZICG(mnouﬁH*)wag Srrthes2Eda al\ﬁo[rMm@FB@Q{{chbds é82nd?y;0 ipxanpl e
,'1943(3) (Zanc%SEZdlt i en- 3- Iacetoxg}%I 2-thi-en-2-ylethyl) -
J1-azo YHiHEbPEyETET 25558 Rt o mgt’r|4 Fuorfical af@“soﬂﬁi@)tl p1 & %dnﬂodﬁ‘d was
' synthegusedlabdomdlmg,tmunethaﬁ& a @ﬁjdnb The @6 yﬂeldgqﬁgfunah Sugp was

?56?9’1 373%) 1EF M%T 852 Gg %nﬁmfz%ﬂf 6% ﬁﬁ’i‘m 1]1]%2 Jgnuary@%g% 7. 19#5? 3.95
(1 1H)2,H)5 27 (2151—71135 (6. 3B) (9. 40, 280 fm (2H)2H)7 s (mwﬂddbrh%ﬁ (m
--3H) 7,5(m 2H) [MCFBOOOl{ 460. Exarrple 5, ,
Example 92 _ o ) _
:3(R)—(2—Hydroxy—2,2—dithien-3—yl—acetoxy)el-(3—phenyipropyl)41—azonia
_ bicyclol2.2. 2]octane, trlfluoroacetate | |
15 . The title compound was synthesised accordlng to methods ¢ and b. The
 yield of final step was 75 mg, 55%. 'H- NMR (DMSO-d6): & 1.5-2.0 (m,
6H), 2.25 (m, 1H), 2.5-2.6 (m, 2H), 3.05-3.6 (m, 8H), 3.8-3.9 (m,
1H), 5f15(m, 1H), 6€.75 (s, OH), 7.1 (d, 2H), 7.2-7,35 (m, SH), 7.4
N (m, 2H), 7.5 {(m, 2H); MS [M-CF3C00]*: 468.
20 ' '

Exémple a3
3(R)-(2- Hydroxy*Z 2= -dithien-3- ylacetoxy) 1—(4—phenylbutyl) -l-azoniab
lcyclo[Z 2. 2]octane, trifluorcacetate
B . The title compound: was synthe51sed accdrding to methods ¢ and b. Thel
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, 2H), 7,3 (m, 3H), 7.4 (m, 2H), 7.5 {(m, 2H); MS [M-
 CF3C00]*:. 482. ' ‘

- Example 94 ) ‘ _
3(R) - {2~-Hydroxy-2,2- dlthlen 3*ylacet0xy) -1-(2-thien-2- ylethyl) -l-azo
nlablcyclo[Z 2. 2]octane, trifluorocacetate '
The title compound was synthesised accordlng-to methods c and b. The

35 yield of final step was 65 mg, 49%. 'H- NMR (DMSO-d6): :5 1.5-1.65 (m, -



. 3(R) -(2-Hydroxy- 2, 2- - di t hi en- 3-yl acet oxy) - 1- ( 4- phenoxybutyl) 1-azonia
~bicyclo[2.2.2]octane; trifluoroacetate The title corrpound ) nﬁ S|sed
according to nethods ¢ and b:. The yield of final" step wa ﬁé’ '
“NVR (DVMBO-d6): 5 1.5-2.0 (m 10 8H), 2.3 (m 1H), 3. (m_lH),3235

(m 6H), 3.85 (m. 1H), 4.0 (m 2H), 5.2(m lH) 6.75. (s, OH), 6.95 (m’
3H, 7.1(d, 2H, 7.2 (m .2H, 7;3-(t, 2H) .45 (m 2H), 7.5 (m 2H); M5
[ MCF3COQ : 498. Exanpl e 96 15 - 53 '
3(R)- (2- Hydr oxy- 2, 2- d|th| en- 3-yl acet oxy) - 1- (2 phenoxyet hyl )-1-azoni a

bi cycl o 2l pc e; | uorogcet ate The t|tIe corrpound was synt hesi sed
'accordl%}é’tg kgt%a{]h (5‘ a . 1T g’ %Sel(ﬁ“o? ¥irfa® dPeptflas 7211756 52% ' H
glv? EDI\B@H;zle)s 95 Sur% 55{,1 &gé( @, 1), 6. 15 7=1. 85( M7 Ha, 121%5 2310%, (((nm gt?)

' m m m m '
52(m2*i3 ’7?%%% 32”' oM ‘6' %3171%)'%%‘3@&6’01716% oH). 7.3-7.5 (m

" 6H); M [MCF3000]+ 470. Exanple 97 25 1- (4-Fl uorophenoxy) propyl ]

._-3(R) § hgéoxyZZdlthlenSylacetox '
-y) 1-a Fcytl o( 2. 2. 2] oct ane: trifluoroacetate The title corrpound was
synt hesi' ¢ (a6RpdH:36 2t, 0-ABE{IRES 3¢y 8BEe Hoxyhha - (MLﬁhéh6H§5LE9§i HIERWES 79

ng, 54% O d6) &155165( 1H), 6 (m 1H), .1.85-2.0
(m 2m0’fyﬁé°£y§2( ‘-‘fPﬁ‘e'zt%iféﬁPr%cemte 3.1-3.2 (m 1H) 3.25-3.55 (m

6H), 3 'ﬁ-&-&l@ﬁe(mmpﬂdhd 4a9 .{}Imthegtged %c?ddﬂdlili t06me7t5lo(issoarg'|)bv ¢ 35_ (m

, 183§( ng% VS [ M CF30C00] +: 505
Exarrpl 85 EF%) StePZWWd‘?'%W—'Z‘BE di ‘thé‘ﬁ é MIPbat oRyY - 2R.0 (m,
(B0 phergd)al | yl} tml-1@2oni aby 12, Japyary, 2004 54, i eyf) o[R.g2. Zhoctdney; o

L trifl uoro cet ate; The title conp ound was synt hesi sed accor di %9 to rret hods-
¢ and b™eTRE yPe?élmoflﬂf’vnélﬂfst(ép HHs $4°%7gim-1289 - THL R JHIVG cPa)(m,5 1.8
2. 05.260m 748D (v, 283, (M adHy, 3ul5 {8 (;!nl-i) 2H)3 1% {M3c53&6@j+4"'298 9 (m

1FD 4.05 (m2H), 5. 25 (ln 1FD 6.35 (m 1H), 5 (s,-0H), (t, 1H),
_ ,Example 96 - o 7
'-ii5 '3(R)—(2 Hydroxy—Z 2—d1th1en—3—ylacetoxy) 1 (2—phenoxyethyl) -l-azonia

' blcyc19[2 2.2]octane, trlfluoroacetatg
The title compound wés synthesiéed according tovmethods cAand b. The
~yield of final step was 72 mg, 52%. H- NMR (DMSO-d6): & 1.55-1.65 (m,
. 1W),. 1.7-1.8 (m, 1H), 1.85-2.05 (m,2H), 2.3 (m, 1H), 3.2-3.6 (m,
20 -.5H), 3.7 (m, 2H), 4.05 (m, 1B), 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-CF3COO}*:
470. ’
Examplé'97 )

25 '1v[3f(4-Fluorophenoxy)propyl]-3(R)-(2-hydroxy-2,2—dithien-3—§lacetox

y)-l-azoniabicyclo{2.2.2]octane; trifluoroacetate

The title compound was synthésised 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 C1H), 3.1-3.2 (m, 1H}, 3.25-3.55 (m, 6B), 3.85-3.95 (m, 1H), 4.0 (t,

2H), 5.2{(m, 1H), 6.75 (s, OH), 6.95 (m, 2H), 1;15 {m, 4H), 7.4 {m,

2H), 7.5 (m; 2H); MS [M-CF3C00]*: 502. '

 Example 98 . _ ‘ . e
35 3(R)~(2—Hydroxy;2,2—dithien—3~y1acetoxy)-l—(3—phenylallyl)—l—azoniab



' .(m 2H), 7.3-7..5 (m 5H), 7.55 (m 4H)';'IVB. [M'CFB 000] +: 502.

' Exarrpl e 99 '

. 1-(3-phenyl aIIyI) 3( R) - (9- Hydr oxy- 9[ H] - f |- uor ene- 9- car bony120'J?WJaW%Q94

~~azoni abi cycl o[ 2. 2. 2] oct ane; bronide The titl.e conpound was: synt hesi sed
‘according to nethods ¢ and a. The vyield of final step was 400 ng , 93% ' H

" NMR.. (DMBO-d6): 5 1.35-1.50 (m 1H), .1.60-1.75 (m 1H), 1.75-1.95 (m 2H),

~ conpound was synt hesi sed according to nethods ¢ and a. -

72,10 (m 1H),.2.85 (m- 1H), 3.10 (d,sdH), 3.20-3.50 (m 3H), 3.85 (m,1H),
4.0 (ad, 20, 505(m 15 1H), 640(dd 1H). 6.80-6.90 (d, 1H), 6.85 (s,
‘OH), 7.20- 60 (m.4H), 7,80 (m 2H): M5 [MBr]+ . 452; np
146C. E)‘Péfﬁﬂ)?éz fgg]g%p@yec 'ﬂ'(rg-flll&‘EF%ﬁFt@tFI—ﬂ -f1 uor ene- 9- car boenyl oxy) -I -

( 3- phergey tRE0PYd dnpouRl wa8ZQRiabE £¥&d Al Zo2d2hg 0&S %@ﬁho@g Oénﬂfd ‘F' Ltle

f |
‘step waseA90°hgtineg3dder angd meNsh He) Hr BMR 1 (DMEQ .%6) 1@4) f 18 6‘82(%3 I121)61
1.87 2 2.4 3.3.15 .l 3
| ( lﬁi)(z 223(|ng §11r1) izlgll_ismuﬂﬂa,% 3(4, (m, 'd}agw 34 ( gﬁ QEQ] o (m

: .43) 74495(h‘1‘ Fily 2@5<I{lm1 k) 6. 35 g8 (B§) 2HF: 7 w@f(WBr]'G 8&70:, AB) 108C.

- Exanpl & 101n, 344f), 7( 9= Wﬁr&xysﬁwvféw%en@n? Gay ey keeyd+1- phenet hyl -1 30

~azoni abi cycl o[ 2. 2. 2] oct ane; brom de The title compound vvas synt hesi sed
~according to. nethods ¢ and-a. The yield of final step was 170 ng, 74%
.'1H— NNngngﬁggiﬁ) Sl45(m 1H), 1.65 (m 1H), 1.85 (m 2H), 2.1 (in,
(3 15 (m.1H), 3.3 - 3.5 (m 5H) , 3.85 (m 1H), 5.05 (m
6185 hea&érallwzl)ﬂ@ -(97-Hard(:mcy7ﬂyﬁl7f141501(esne-2=|)carbon5'50(<m) 1),

s (qzommg 5 1602 . 2] dkaA@PUBE A4 55 10 2H) 0 NS (MBr]+ 440 mp
'118C. Exa 102 -

- 3R -(§h ngiﬁl(%/ Wﬂpﬂﬂ@u&a@ﬁaﬂghemmﬂmymm@ pleshosty ez mnd) &1- The
'“gazon'a@h€¥8|6&1%13a2]§ﬁébaﬂéé Aoy deg3s 14~ NMR (DMSO-d6): & 1.35-1.50 (m,

- 1H), 1.60-1.75 (m, 1H), 1.75-1.95 (m, 2H), 2.10 (m, 1H), 2.85 (m, 1H),
. 3.10 (d, 1H), 3.20-3.50 (m, 3H), 3.85 (m ,1H), 4.0 (dd, 2H), 5.05 (m,
15 1H}, 6.40 (dd, 1H), 6.80-6.90 (d, 1H), 6.85 (s, OH), 7.20-7, 50 (m, TH),
' 7.60 (m, 4H), 7.80 (m, 2H); MS [M-Br]*: 452; mp 146°C.

ﬁxample 100 ‘ .
__,-3(R)—(Q—Hydréxydg[H]-fluorene—g—carbonyloxy)—1—(3—phenoxy-propyl)-
20 1—azoniabicyclo[2;2.2] octane; bromide 7
‘The title ;ompound,was'synthesised accofding to methods ¢ and a. The -
yield of final step was 690 mg , 83%. !H- NMR (DMSO-d6): & 1.47 (m,
1H), 1.68 (m, 1H), 1.87 (m, 2H), 2.1 (m, 3H), 2.89 (m, 1H), 3.15 (d,
1H}, 3.4 (m, 3H), 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) 1- phenethyl 1—‘

+ 30"  azoniabicyclo[2.2.2]octane; bromide ' ' '
The title compound was synthesised according to, methods c énd a. The
yield of final step was 170 mg, 74%. 'H- NMR (DMSO-d6): & 1.45 (m, 1H),
'1.65 (m, 1), 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, CH), 7.2

35 - 7.4 (m, TH), 7.45 (t, 2H), 7.55 (a, 1H), 7.65 (d, 1B), 7.85 (d,



‘The title conpound was synthesi sed according to methods ¢ and a. The vyiel d-
of final step was 460 ng, 96% 'H NVR (DMBO-d6) : 6 1.42 1.66
(m 1Hy, 1.80-1.88 (m 2H), 2.08 (m 1H), 2.93:(m 1H), %‘5%’”8592({%
:3.65 (m 2H), 3.95 (m 1H), 4.35 (m, 2H), 5.02 (m 1H), 6.85 (s, OH)
' 6.97 (d, 2H), 7.04 (t., 1H), 7.20-7.45 (m 611),.7.55-7.60. (t, 2H),' 7.80
(d, 2H); M5 [MBr]*: 456; np 140C. Exanple 103. 3 (R) - (9-Hydroxy-9 [H]

- fl uorene-9-carbonyl oxy) -1- '(4-oxo-45§)henyl butyl-) 15 _ '
-1-azoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conmpound was
synt he5|sed ac or di ng to methods ¢ and b. The yield of final step was 15 .
ng, 15%HHMSNUERENVBCEHY) : ™8 1186 - (m 1H), 1.65 '(m-1H), 1.7 - 2.0 (m
4H), 2.1 (m 1H), 275(m 1H), 3.0 - 3.2.(m4H), 3.25 -'3.4 (m 4H), 3.85.

~(m 1H); 05 Sin% 85 20 (s, OH), 7.35 (t, 2H, 745(t 2H), 7.55

=TT ( x 5° 8.0 (d, 2H); Ms.[M CF3COQ *: 482. Exarrp.l e 104
- 1-[ 3- (45 f"yuoroosp aeae)@pﬂp-»ﬁﬂu 9z 6 f &[13%7 -1- o
- ca bonyl‘(%(;?rl ggonl i<':1b| E:YC | of 5%%8)22] gc%gﬁ%ﬁﬁﬂhlﬁ)%e(%he tithe ¢ erOlj]nd was

© syht hestZEd2REcHTR (g 2 81 aetdnsdsbeomie a. The yield of. fi nal step was 440

Ny, . 94%nel b e VR d 1 6 |
g 5 61_ t &&Bﬂﬂ@a @35 %?ﬁ%ﬁ%s&%%d igcordﬁﬁg §$éﬁgtﬂggg c a%P TE%)( 3 8

(lf;lb 1kbyleédo°€tf(lnfﬂ1) Q%P Uaen?fi%@gm? 6185 &, ()H0-dE) 955 (1m422[*p,, 1¥) 15 (t,
o2 7. 8%6 tm, 2H),, _ 7. d N 796 2
2\ om0, £ 800 (6o @Dan, FRcb0im iy 7208 (k1 0 B8 60 210
propyl ](m.- $HF R)3 -6 émhy%ﬁ)ox? @5[(H] 11‘1] ucﬁr Sfeimo BH)Japh ym200H ,56.85
CRg bon lqf; 2. t t isfal t e :
c‘é"npouﬁ%"“)&%l* e 2 e O s 20 RO B TR bbf na
step wal+14Hhy, 7 1% (91 HRENMVRIS DNBBX H6) 4566 mp 44006y 1H), 1. 6 - 1.9 (m
" 3H), 2.1 (m 3H), 2.8 (m 1H), 3.1 (d, 1H), 3.2 - 3.4 (m 5H), 3.85 (m
~1H), 4.05 (t, 2I—Q . 5.0 (m 1H), 6.85 (s, OH), |

Example
3(R)-(9 Hydroxy—Q[H] -fluorene-9- carbonyloxy)-lﬂ(4 oxo- 4—pheny1butyl)
: 15 -1- azonlablcyclo[Z 2. 2]octane, trifluorcacetate - .
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),
1ﬂ65 {m, 1H),. 1.7 - 2.0 (m, 4H), 2.1 fm, 18}, 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, 2H), 7.55 -7.7 (m, 5H), ' 7.85 (d,

2H), 8.0 (d, 2H); MS. [M-CF,C00]*: 482. |

Example 104 ) _

1-{3-(4- Fluorophenoxy)propyl] 3(R)-(9- hydroxy 9[H]~fluorene- 9—

25 carbonyloxy)-1- azonlablcyclo[z 2.2]octane; chloride 7

. The,tltle compqund was synthesised according to methods‘q and a. The
~yield of final step was 440 mg, 94%. 'H- NMR (DMSO-G6): & 1.4 (m, 1H),
1.65 (m, 2H), 1.7 - 1.95 (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, 1iH), 7.85 {d, 2H}; MS [M-Br]*: 488;

mp 142°C.

‘Example 105
- 35_ 1—[3—(2,4—Difluoropheﬁoxy)propyl]-3(R)-(9—hydfoxy—9[H]-fluorene~9-‘



. 7.05 (t, 1H); 7.15 - 7.4 (m 4H) 7 45 (t, 2H), 7.55 (d, -1H), 7.65 (d,

1H) , 7.85 (d 2H) ;- MB [MCF3000] 506. Exarrple 106 10 @

3(R) - (9- Hydr oxy-9. [ HL-f| u' or ene- 9- car bonyl oxy) - 1-' (3. - pheW%ﬁ'ﬁW&ﬂO&pyl)

~.-1-azoni abi-cycl o[ 2. 2. 2] octane; trifluoroacetate The title compound was -

synt hesi sed according to nethods ¢ and b. The vyield of final step was 14
-mg, 15% 'H- NW\R (DMBSO-d6): S 1.4 (m 1H, 1.6 (m 1H), 1.-8(i, 4H),.2.05
(m. 1H), 2.7 (m 1H, 3, 0" (m 3H,g15 3.2 - 3.4 (m 6H), 3.8 (m 1H),

" '5.0.(m 1H), 5.6 (t, . NH), 6.55 (m ?j% 6.85 (s, OH), 1 (t, 2H, 7.35
ggnpﬁg)a’fégnégygy%d 1- %lz_i)onla?bligclg?g 2 zizlii)o,ctz.ng ; (gflf%mfoalbéset[al\geazsm 4_'69.

3(R) - (nidydioxy- &:[nlﬂouﬁhuﬁéﬁr}%n%hgﬂﬁq{'ﬂc%&.‘hlég [35 wednbydroxy B]hﬁnoﬂl%)

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

- was syRtRés %Edf%&oPH?P\g‘atsolﬁe@%ocﬂs:“%c g YR Tﬂ%soxﬁb'él dSo¥- 4ilmal 18t ep was
15 mgl %E%‘ ﬂbJNNRs;é)DN@Ol @f@,) 335 1. éls(fnn, 11'&), dn ﬂql;) 31(%7 139, (M

3& (mfm5H)5H)r %8@ :4m9 1{% mos (5, 02{4m 154)0 (6’“71(1& 26H)85 as7501(1)d, 2H)

'685(@,0 i 5(11,52I:i) T A5 55u6d, , (d, -1 . 85

0150, @'Qt( 13 o 1 yAITC: 40% s gt %HQ 71—";")5 (%0615}1) 7168,

1- (2- Be(ﬁlzy%kyet%ﬁﬁ) (g¢ Ii)ﬁ)( QMEyW@@CQ‘PH] ﬁpﬁlorene 9 car bonyl oxy) - 1- -

azoni abi cycl o[ 2. 2. 2] oct ane; bromi de The title conpound was synthesised -

‘according to net hods ¢ and a. The vyield of final step was 470 ng, 96%.'H

- NMVR ( DFserabe)106 1.. 4 (m 1., . 35165(m 1H), 1.7 - 1.9 (m
- z - " 6
le'd) — 3%R;' (@l ggdﬂo 3[19] -(fmuo_.J:ED;e 9 %a:lrﬁon%gogﬁ ».5: 399@:‘?3;:11%1 grgg%l)SH%m

'_9H) -3 52?%31’2}‘??' o1z w’lozpsme ml[fWPBr?ace&#@ mp .86C. Exanple 109

3(R) - (2nby e oy -pblbierene s%neagp%d okbrdide &%%@MJ;aQ IRIOBY! d5e
yield of final step was 14 mg, 15%. 'H- NMR (DMSO- d6): 5 1.4 (m, 1H),
1.6 (m, 1H), 1.8 (m,-4H); 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 (m, 1H), 5.6 (t, NH), 6.55 (m,
"3H), 6.85 (s, OH), 7.1 (t, 2H), 7.35 (dd, 2H), 7.45 (dd, 2H), 7.55
(dd, 2H), 7.8 (d, 2H); MS [M-CF,CO0]*: 469. o

Exanmple 107 ) S
20 3(R)~(9~Hydroxy-9[H] -fluorene-9- carbonyloxy) -1~ [3- (4-hydroxyphenoxy)
-propyl]-~l-azoniabicyclo[2.2. 2]octane, trlfluoroacetate ‘
The title compound was sYntheSised‘according'to methods‘c an& b. The
yield of final step was 15 mg, 15%. ‘H- NMR (DMSO-d6): & 1.4 (m, 1H),.
1.6 (n, 1), 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, SH), 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); M5 [M-CF,C00]*: 486. U | |

30 Example 108

1-(2-Benzyloxyethyl)}~3(R) - (9- hydxoxy—Q[H] fluorene Q- carbonyloxy) ~1-

azoniabicyclo[2.2.2]octane; bromide

The title compound was synthe31sed accordlng to methods c and a. The

yield of final step was 470 mg, 96%.. 'H- NMR (DMSO ~d6). _5 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 -

1H)" ( ﬁo ©3.25



- . 1-azoni abi cycl o[ 2. 2. 2] oct ane; bromide The title conpoupd was. -
-_synt hesi sed. according to nmethods ¢ and a. The ‘yield of f fj‘ ste vvas 180
my, 70% 1H NWVR (DMBO-d6) 5 1.37 .(m 10 1H), 1.62 (m 1I—6 aug (m

4H); 2.06 (m 1H), 2.72 (m 1H), 2.80 (m 2H), 3.02-3.06 (M 1H) S
©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 2H), 7.25-7.50 (m .5H), 7.55-7.65(m 2H), 785(d

- (9- Hydr oxy- - 9H—f| uor ene- - 9-carbonyl o

1H), 2.5 (

. 2H); M5 (MBr]': 460; np 140C. 15 Ex | e 110 3(R -
3%) - ( 3- phenyl propyl) -1-azon .
1 abi cyc 942( ZWé%octg is trifl uoroacet ate The title conpound was synt hesi sed -
accor di 8 nethod afd B The' - 8yi BRd-18f - i had (St epfivas 580 iy, 180% . 1H-
VR (DME@GY, Sl 35. Gm iH)., (m209H)1 6 .13 ). 2t 7 . @0(&m2f§H> 2.05 (m
2H) , 1 3.0 (m 1H), 5'(m 4 (m -3H),

-~ 3.75 (S 1 BrE 04(791 m) 86°G. g5 (s, O, 7. 20 7 50 (m OH), 7.55 (dd,
2H), 7.85 (d, 2H) ; MS[M CF3CCD] 454. ' 25 Exanple |li - '
_3( ) - (9 Hydrox 9H- f |.uor ene- 9- car bonyI 0Xxy).- 1- (4- phenyl butyl ) - 1- azoni

? cycl Bt ?%%t ane; trifluoroacetate The title conpound was synt hesi sed

d [ en -c /o
:%@%"E Dk%%’d%‘f“‘ﬁ%ml e RS A R L e R A NG I

(m 1H?Y" af"ﬁsalzl%dﬂh? %rBloctsme (promiide 3. 15 - 3. 45 (m5H), 3.75 (m 1H)

50 (mTh]é'|)t,1t§e850rﬁpS)undq7Qs sy%t%@sﬁé@d 3&?9001:513&? £o Zne%%oéig‘ c%hj)d a7 4‘%}(7
(m 2H), 7.55-7.6 2H) | 488 %35
112 Yzlejé’nﬁ’ér 5“2%@@@ yaeR}BQ I‘(gg H@arow 9wa|(@&55@ )9- Gar BoRY| ¢xy- |-

(2ot hi enyl - 2- g4 ety ; - 78zoné b cygd ol 2. 862}r90t1@1ne 2194 f(h. Oiffﬁaci%té pe The

-‘-;-_tltle corrpound was synt hesi sed accor di ng to methods ¢ and yreld of
Fi'nal step?iths 792mg; 0899 ¥, RIVRSt DVESD-(md63H) 5312ﬁ $ 40 M), 3H)L. 8580 m
1H), 1. (&rllﬁﬁ (smo 2k 1H)2|_§- a(r)m(s,lﬁh &1}9 %' 85— ';U‘b (m? )3 3225 {Msftd), 3-15

-3.45 (m 5H) 85
5 ):_ b5~ 7 65 (m, 2HY, 7 85 (d 2H),_MS [M Br]+ 460 mp 140°C.

_15  Example 110
' 3(R)—(9 Hydroxy-QH fluorene -9- carbonyloxy) -1-(3- phenylpropyl) ~-1- azon.
1ab1cyclo[2 2. 2}octane; trlfluoroacetate
The title compound was synthesised acco;:ding to methods c and b. The
_ yield: of final step was 80 mg, 40%. ‘H- NMR (DMSO-d6): 3 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, 1), 5.0 (m, 1H}),-
6.85 (s, OH), 7.20-7.50 (m, 9H), 7.55 {(dd, 2H), 7.85 (d, 2H); MS [M-
CF3C00]*: 454. ' ‘

25 Exa.mple 111
3(R)—(9 Hydroxy—QH fluorene- 9—carbonyloxy) =1-(4-phenylbutyl)~l-azoni.
abicyclo[2.2.2]octane; trlfluqroacetate
The title compound was synthesised according to methods-c and b. The
7 yield of final step was 74 mg, 35%. 'H- NMR (DMSO-d6): & 1.35 (m, 1H), -
- 30 1.45-1.65 (m, S5H), 1.7-1.90 (m, 2H), 2.05 (m, 1H), 2.55-2.75 (m, 3H),
< 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-CF3COO0]%: 468. ‘ |

35 Example 112



© O, 7.0 (in, 2H), 7.35 (t,.2H), 7.45-7.5 (m 3H), 7.55 (d, 1H), 7.65 (d,
" 1H), 7.85 (d,..211); MS[MCF3(:OO]+ 446. 10 Exanple 113
“3(R)-(9- Hydroxy 9H-f | uor ene- 9- car bonyl oxy) - 1- ( 4- phenoxybuPy‘{'a)"U?Wa%Q%

.1 abicycl o 2. 2. 2] octane; txifluoroacetate The title conpound was . synt heS| sed o

according to nethods c.and b. The vyield of final step was 72 ng, 33% ‘
NVR (DMBO-d6): .6 1.4 (m 1H); 15 1.55-1.9 (m 7H), 2.05 (m " 1H), 2..7'—(m'
“1H), 3.0 (m 1H) 3.15 -3.5(m 7H), &8 (m 1H), 4_0(m 2H), 5.05 (m
1H), 685(s oH), 6.95 (m 3H, 7. 2'5735(m 4H), 7.4-7.45 (m 2H),

".'(9 Met hy?rgw?l-!%yé%’é’g?gﬁé a‘reb%nﬂﬁr bt~ {8 iR T aryLegys) 10

azoni albraydlabfy QL IPost aheqtab:reom:flﬁfﬂhe:dalctab:et@onpound was synt hesi sed

" accord and a. The d of final ep was 200
o R e Ry Rl Yt iRe 485 A Pt tho gkt tinchetp, 1o Ros Mighy |
2.13 (rgleﬂ.lel) ofoBE‘al( mteﬁH)a,s 392fdg 3. m (mr NMe) (DBsBG6ad)m 51H) 4 anoiawd

3 Zkgss 7. gges(m“ 3@ ggz‘ H)ZH!L 7&871W90 ?(711‘12 ‘§‘|7L|) fL116”1(\/{5 Nfrér]?i 456

np 234C1m,3GHI£xaBrp1|@ 131.353 (1(nR)5H) (%—I&’Blt byt - O H Erfolsuqmgngﬁ)-g C@Lglgorggl Ioxy)
E engxyet.hy Icy 2.2, 2] 0cC e;_ bhrom de The title
-conpouncﬁ'nv(/ag ésfyL héo'}s{ Sé_{j aCéSrd of tg'%t‘ﬁo%s(]“b éﬁg (- 35THE 35y dI-§50f -

+ final StCBpl\WaS 215 ng, 680) ; ks [NVRF{EIEO- 663, © 6 1.55 (m 1H), 42 January

12004 59. 1.60-2.0 (m 3H), 1.76 (s, 3H), 2.12.(m 1H), 3.10-3.25 (m 1H)
'-3.40-3’.80(m 6H), 4.0 (m’ 1H) 4.41 (m 2H), 4.98 (m 1H), 6.98- (m
3H), 7.2%=pld6113n 6H), 7.63-7.71 (m 2H), 7.87-7.90 (m 2H);.Ms. [MBr]4

‘454 I'H%FgO%SLHEg§g§§J%H—%§uorene 9 -carbonyloxy)-1- (4—phenoxybutyl) -l-azon
. iabicyclo[2.2. 2]octane, triflucroacetate ) '
The ﬁltle compound was- synthesised accordlng to methods c_and-b. The
, -yield of final step was 72 mg, 33%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),
15 . 1.85-1.9 (m, 7H), 2.05 (m, 1H), 2.7 (m, 1H}, 3.0 (m, 1H)}, 3.15 -3.5
(m, 7H), 3.8 (m, 1lH), 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.&5 (m, 2H), 7)6'fdd, 2H), 7.85 (4,
2H); MS [M-CF3CO0]*: 484. '

20

Example 114 _
3(R)—(9-Methyl-9{H3;flﬁorene—g—carbonyloxy)—1-(3—phenylally1)41-
azoniabicyclo{2.2.2]octane; bromide |
'The title coﬁpound was'synthgsised according ﬁo methods ¢ and a. The
25 yield of final step was 200 mg , 76%.1H- NMR (DMSO-d6): 5 1.54 (m, 1H),
1.70-1.86 {(m, 3H), i.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),
S 7.87-7.90 (m, 2H): MS [M-Br]*: 450; mp 234°C. ‘
L 30 .. . - . :

Example 115 )
3(R)“(9“Methyl"9[H]—fluoreﬁe—g—carbonyloxy)-1—(é—phenoxyethyl)—l—azo
piabicycio[2.2.2]dctane; bromide

The title compound was synthesised according to methods c ahd a; The

357 yield of final step was 210 mg , 66%.'H~ NMR (DMSO-d6): & 1.55 (m, 1H),



" 3(R)-. (9-Met hyl -9[ H] - f | uor ene- 9- car bonyl oxy) - 1-/( 3- phenoxypropyl ) -1- = ..
- azoni abi cycl o[ 2. 2-,2] octane; bronmide The title conpound sed
y;aCcording to. methods c¢ and a. The 10 yield of final sté%?%ﬁg% gﬁWg
61% ' H NVR (DVMBO-d6) : S 1. 55 (m1H), - 1.60-2.0 (m 3H) , 1.78 (s, .
©.2.0-2.20 .(m: 3H) , '3.0-3.10 (m1H , 3.25-3.53 (m 6H, 3.86 (m 1FD
- 4.03..(m 2H), 4.98 (n1 1H), 6. 95 7.0 (m 3H), 7.30--7.48 (m 6H) :
7.65.7.92 ( tn, 4H M5 (MBr]': 468 gnp 2040C. 15 Exanple 117.
3. (R -(9- thhyl 9. Fﬂ fl uorene- 9- carbonyloxy) 1- phenet hyl - .
. azoni ahj c clobz 2. 2] octane trifluoroacetate The title co ound was .. o
_ synt hes} cofdi g t o lméf hédis BHhndZ bll TR 3B yi &1 HP-5r 2Pi By “dBép was .
(18 ng, 191%3 bb M/RGQ{DMSchQ}n 1@ (14551('(% ), 419@5%[?5 1H95 4@8—37'3‘%%5 (1 75
S : m -
: 6“3 (3ﬁh’ M 2777266 (mrf §§)(|ﬂ 639@)%7(%2(%1 1H7- hgﬁs(l(ld k) 157, 95
'(d ZFD{M%]EM@ESCQQ]N%S 25 Exanple 118
- 3(R) - (9-Met hyl-9[H] -fl uorene-9-carbonyl oxy) - - 1- (4- oxo- 4- phenylbutyl)

- 1- %zonlablcyclo[Z 2.2] octane; trifluoroacetate The title conpound was :
_syntheahégglacgpsdlng to nethods c and b. The vyield of final step was 19
“mg, 19% - 1H - NMR é : 5 1.55-(nm 1H), 30 1.65 - 2.05 (m SPD 1.75

(s, 3H)3 R '1(9(94et ¥~ %[%1 UorERe- %-qarb@:ﬁlomi ‘8F|)f3"3h%5”(}mr°PH)1) =35 -
7. 5 (rnazgﬂhachyéibﬂd:Q gfﬂocfénQS btomigd), 7.7 (d, 1H),- 9 (d, 2H, 8.0 -
- (d, 2H %N@CFS CQJ +: 480. Exanple 119... ... _ ... . 35 1- [3-°
- (4- FIu&Pﬁbﬁé &% yFORROGHS Yas -symuRepised (HrqardRyE- EP[WﬂthQﬂFuér%nﬂaalszanuary

2094 G@ﬁa%b@ﬁyfn@iyhép 3AQND BRIy Cl O] £.18- 2t @P8o-& &) f 'aUQrQs’e‘C&‘J %S? The

'_tltle conpound was nt hesi sed accordi ng~to nethods ¢ and b. el d of’

final el dad 28mngitazde 6" 5~ NNRR, ( BVBOR 68 - (5 B35 G- 114;0 (nr.kleas,- 1. 05’
(M 3H)3.25-3556 Sem,36M) , 2 8% 102 215, (MoBHh, 3up, Mosl, 1:), 6.95- 7.0 -

(m, 3H), 7.30-7.48 (m, 6H) , 7.65_7.927( m, 4H); MS [M-Brl*: 468; mp

, 204¢°C. |
15 o
' Example 117 . ,
3(R)~-{9~- Methyl 9[H]-fluorene-9- carbonyloxy)—l phenethyl -31-
azoniabicyclo[2. 2 2]octane, trzfluoroacetate
L The tltle_compound was synthe51sed accordlng_to methods ¢ and b. The
1_20' yield of final step was 18 mg, 19%. H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.65 - 1.95 (m, 3H),_‘l.75 {s, 3H}, 2.15 (m, 1H), 2.9 - 3.1 (m, 4H),
) 3.25 - 3.55 (m, SH), 3.85 (m, 1H), 5.05 (m, 1H), 7.25 - 7.55 (m,
J 9H), 7.65 (d, 1H), 7.75 {(d, 1H), 7.95 (d, 2H); MS [M-CF,COOJ*: 438.
'_25,. _Example 118

3(R)-(9—Methyl 9[H] fluorene 9- carbonyloxy) -~1l-(4-oxo- 4—pheny1butyl)—
'l—azonlablcyclo[z 2. 2]octane, trlfluoroacetate
 The title compound was synthesmsed according to methods ¢ and b. The
yield of final step was 19 mg, 19%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H),
©30  1.65-2.05 (m, 5H), 1.75 (s, 3#), 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,CO0]": 480.
‘Example 119 . o
"35 o 1-[3-(4- Fluorophenoxy)propyl] 3 (R) - (9-methyl-9[H]-fluorene-9-



3.5 (m 6H , 3.85 (m 1H)-, 4.0 (t, 2H , 5.0 (m 1H , 6.95" (m-__

3,25 --
“'2H),. 7.15 (t, 2H), 7.35 - 7.5'(m 4H), .7.65 (d, 1H, 7.75
(d, .2H M [M CF3C00 }: 486. Exanple 120 10 12Ja “aWé‘O'a)4
1-[3-(2,4-Dif uor'ophenoxy) propyl] 3 (R -.(9-nethyl - 9H f | uor ene- 9-

~car bonyl oxy) - 1- azoni abi.cycl o[ 2. 2. 2] oct ane; trifluoroacetate The tltle

.. conmpound was synt hesi sed according to nethods.c and. b..- The " yield of fi naI
..-Step was 20 ng, 19% 'H NWR (DVMBO-déyg S 1.55 (m 1H), 1.65 - 1.95 (m . ,
'.3H) 175(s 15. 3.25 - 3.55_(m 6H), 3.85 (m 1H, (t, IH, 72--'

(Tig ] °=@?> “Sipont G il 2 h ganty er fiffomopsetadal 1100 7o (o,

?Exanplerhb21¢2®e3c4ﬂ§ound(eaﬁkﬂyn¢he91ééﬁ adddraiaget O-BarH¥eBY LOXYA Ir.- ¥he
clol2 2. 2] oct trifluoroacetate -

_ 3- ph b
et R dnn renad b SAC ot Rk Rbad 0 Ghd b e -
'31/| eleg df . 61‘5|92a1 Ssieﬁ),vxmm %212@5 (?l:Q%HSLH-l 22\"\9@ QDN.EG dﬁ) 3H)S 3854/ mm '2‘2_) ( '
, nn,
I—§ 3, 31%5 g% ? Gé‘rj[«) 835 E (rﬁ““l g dt(n?H’l'H) 5% 65+ (%, Nl-ﬁ) 956.6

(m  3H)m, 72H)(t 7.2H) (7. 235 7. 55(:?1 sdkh, #65 0des1H, 1a7, 757 (G (éH) 7.9 |

- (d;” 2 g 0 W Ex 122 30 1- [3- (4-Hyd henox
'g)ropy:_?l &%Cﬁf %%t hbil/? [551 a OCTSI tiotHre- [ (4- Hydroxyp y)

car bonyl oxy) 1- azoni abj cycl of 2 2 2] oct ane; trifluoroacetate The title

conpou S hesi sed according to rret hods ¢ and b. The vyield of fi nal
step’ m&"‘g‘aﬂ‘ﬁiﬁgyﬂiz% 1H NMR (DVMSO-d6) : 6 1.55 (m 1H), 1.65 - 1.9 (m .

3H) , 1iﬂiigxz;ﬂﬁnlﬁlud}oph3n$§y65&%Hbla-%(&o—«@kaHbgléﬁi—%laﬁrené 5- (m
6H) , 1 2 January 2004 61

26.75 (C&rbi’i%’ "7‘"3% ag%“&%ﬁglaﬁs@?}@&teae 1‘f=§lflvﬂ°?saf%|tam
. The title compound was synthesised according to methods ¢ and b. The
yield of final step was 20 mg, 19%. H- NMR (DMSQ dé}): & 1.55 (m, 1H),
1.65 - 1.95 (m, 3H), 1.75 (s, 3H), 2.05 - 2.2 (m, 3H), 3.0 {(m, 1H),
15, 3.25 - 3.55 (m, 6H), 3.85 (m, 1H), 4.1 (t, 2H), 5.0 (m, 1H), 7.05
(&, 1H), 7.2 - 7.5 (m, 6H), 7.65 (d, -1H), -7.75 /d, 1H), 7.9 (d,
2H); MS [M-CF,CO0]*:. 504. o | '

_ Example 121 7 _
20 3(R)-(9—Methyl—9[H]-flqorene—g—carbonyloxy)—1—(3—phenylaminopropyl)—;'
.1-azoniabicyclo[2.2.2]octane; trifluorocacetate

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

'Y yield of final step was 19 mg, 19%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H},
© 1.65 - 1.95 (m, 5H), 1.75 (s, 3H), 2.1 (m, 1H), 2.95 (m, 1H), 3.05
- 25 (m, 2H), 3.135 - 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 (4, 1H),
7.75 {(d, 1H), 7.9 (d, 2H); MS [M~-CF,C00]*: 467. '

Example 122 ,
© 30 1—[3—(4~Hyd;oxypheﬁoxy)propyl]—3(R)-(S-méthyl-Q[H]—fluorene;9; ,
carbonyloxy)—1-azoniabicyclo[2.2.2]octane; trif;uoroacetate ‘ .

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

yield of final step was 22 mg, 22%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H), -
‘ 1.65 - 1.9 (m, 3H), 1.75 (s, 3H), 2.0 - 2.15 (m, 3H), | 3.0T(m,01H);-}

35 3.25 - 3.5 (m, 6H), 3.8 - 3.95 (m, 3H), 5.0 (m, 1H), 6.7 {d, 1H)ﬁ



- (d, 2Hy, 9--0 (s, OH). ; M5 [MCF3C00] +: "484 . Example 123..5"'-1- . . .

- (2- Benzy! oxyet hyl) -3 (R - (9-nmethyl-9 [H -fluorene-9-carbonyl OX'i) -1l-a.-
“zoni abicyclo[2.'2.2] octane; trifluoroacetate The'title co 4

- synthesised according to nethods. ¢ and b. The vyield of fi nal step was 17
ng, 17% 1H NWR (DMSO-d6) :- S 1.55 (m 1H),  1.65-1.95 (m 4H), 175(5

3H), 2.15 (m 1H), 3.1 (m 1H)A, 3310355(m 6H), 3.8-3.95 (m 3H),

(s, H)50"(m'|—|)737 (mg? 77(m2|—|) 79.(d 2H)_
VB [MCFBOOO) . '468. Exanple 124 ‘

3(R) - (9,10- D hydroant hr acene- 9- car bonyl oxy) - 1- phenet hyl - | - azoni abicy 15
- clof 2. 2627j5odtﬂanbﬂ),br6nﬁﬁie— Thdst () eyenpouddl Mas18ynt legissed, alQ—QQI’dI 8g. to

met hod T I'd, of fipal 420 ny;, 89%.' H NMWR
(oo ay AL 8 (§ Hf7 s pegkPRogHBe058 #2001l T 08 (i

- 2H), 315(m 1H), 3.25-3.60 (m 6H), 3.85 (m 1H), -3.95-4.15 (dd, 2H, JI =
1.8 Hz,_J2= 41;%%) 5.02 20 (m. 1H), 5.25 (s, 1H), 7.25-7.43 (m. 11H),
7.48-7. MS [M Br]}: 438; np 216C. Exanple 125 3 (R)

-.%9, 1mﬂzmheah¢mmu¢ Q(E)aﬂtmeﬂysi;nwagm ~filorghemexyphopyloky) 112z 25
oni abi cy c % Eg brom.de. The title conpound was synt hesi sed
accor di fg 1 m‘g‘t: PEaRe  TRELEINH°F6F2FF nal step was 450. ng ,

- 82% 1I—I—TNVR1(:DB/B®n¢6>)Jnd @adl. %tﬁﬁbléﬂhﬁ ,acchr@bng. &5n(emhoabl)c #d%. 2146 (M
, gH%) (?n g (irn"fsé%?l gggpl%ago -'7-!%%3011{( nﬁ‘mém s6h4er 351 75-‘35(%11?16%1;?
7.40 (. ezH)i 99. bd- 71H47 (Iﬂ?SZl‘d)s,, b [ MBrifs+:(m4685) np 31976, Bxgnpl 6,326
118 % Phend Bt o3 (Rec il S xant hene. Bcar bomyl ox); azgniabicyol o-
_ synt hesansedx-iacco’rm—ngﬂm,n&tahodsmg a(rull an) Thes wi-elfrgeoaf + flm step was 83
‘rrg 21% ' H NMR (DMSO-d6) 150 2.0 (m
rExample 124
3(R)-(9, 10—D1hydroanthracene -9~carbonyloxy) l-phenethyl 1~ azonlablcy
15 ° clo[2.2.2]octane; bromide 7 '
The tltle‘COmpound was synﬁheéised according to methods 4 and‘é. The
'yield of final step was 420 mg ', 89%.'H- NMR (DMSO-d6): & 1.55 (m, LH),
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, 1H), 3.95-4.15 (dd, 2H, Jl= 1.8 Hz, J2= 4.2Hz), 5.02
20 . {m, 1H), 5.25 (s, 1H), 7.25-7.43 {(m, 11H), 7.48-7.55 {(m, 2H); MS [M-
Brl*: 438; mp 216°C. '

Example 125 ,
3(R)~{(9,10- Dlhydroanthracene 9~ carbonyloxy)-1-(3—phenoxypropyl) -l-az -
25 onzablcyclo[Z 2.2]octane; bromide
The tlple compound was synthesised according to methods d ahd,a; Tﬁe
yield of final step was 450 mg , 82%.'H- NMR (DMSO—dG): & 1L.56 (m, 1H},
1.65-1.95 {(m, 3H), 2.05-2.15 (m, 3H}, 3.10 (m, 1H), 3.20-3.50 -(m,,'6H), .
© 73.80 (m, 1H), 3.94-4.14 (m, 4H), 5.0 (m, 1H), 5.22 (s, 1H), 6.94-7.0
© 307 (m, 3H); 7.25-7.35 (m, "6H), 7.40 (rﬁ, 2H), 7.54—7.47‘(:1{', 28); 7 MS [M—
Brl*: 468; mp 157°C. ' '

Example 126 |
1—(4TEhEBYlbUtyl)73KRlF(9[H}fxanthene—g—carbonyloxy)—aioniabiéyclog
35 = [2.2.2]octane; bromide ' :



- 8H),. 2.15 (m 1H), 2.65 (m ' 2H), 305365(m 7H), 3.80 (in, 1H), 5.0 (m
1H), 5.30 (s, 1H), 7.10-7.45 (m 11H), 7.45-7.60 (m 2H); d\{? [u 43 *: 468;
- Ap 95C. Exanpl e 127 1- (2- Phenoxyet hyl) -3 (R - (9 [H an L

- -xant hene- 9- car bonyl oxy) -1-azoni abi cyelo [2. 2 2] octane; bronide 10 The
."title conpound was synthesi sed according-to nethods d and a. The vyield of
-final step was 300 ny , 73% 'H NVR (DVBO d6) : 6 1.70-2.0 (m 4H, 2.2
(m 1H), 3.20-3.80 (m  7H), 4.0 (m ¥d), 4.40 (m 2H), 5.05 (m 1H), 5.30 -

(s, 1M, 7.0-7.10 (m 7H), 7.30-7.45 (m 4H), 7.45-7.55 (m 2H: M

[ M Br] +, 456;, 0P, 200C, .15’ : Exa 425 |
C1-(3- Phenoxypropy oﬁ?ﬁ)wiq‘)[wng%{ @cﬁoﬁ‘alrlb%n%ﬂ W}’C’?S S 706 &bi BRI o
- [2..2. 23detldnef fHimer deedhast 88l 8y corpeut: wak syddiesd)sed @cgzprgdbngn

(B 2, Rl S B S i 10
3.85-3.85 (m, BHBP Bs,951ﬁ4 1@ 10-M.48Hn, 218)(m. 435#)7 60. 80, 265; 1kk, H)@_ 90-7.0

( 7.10-7, 25 7.25:7.40 (m 4K, 7.40-7.60 (m 2
K?LB H)B’il? 415%. P 384%@ 25 Exarrpl e 129 ‘

_ 1 Phenet hyl - 3(R) -. (9[ H] - xant hene- 9- car bonyl oxy) - 1- azoni ab| cycl.o
[ 2.2.2] oct ane; 12b,rom de The title conpound was synthesi sed accordl ng to
" et hods*@"8nd & The yield. of final step was 100 ng, 44% 'H NWR

(DI\/SO d6)(2-BhdnG&eth2l P-3 30 - ((B[H]%thané—g(-marﬂabﬁylcﬁqfi 1- &&z’iabw&cl?&')

.15 - 7 (m 1H), -5.05 (m 1E s, 1 715 - 7:
55 (mél Fém"tﬁ% %F‘EEHE 440. v Exarrplt(a 130 )35 . 1f ).

(M- Ox0Thd- pherwldmwhhd - g B)Jnthé&.s[e'tﬂ ac¥8pg ienadneanbenyd QY a- lin@zonia
12 Januar%AZOfg%ﬁGB bi c cI o[ 2. 2. 2] octane; -trifluoroacetate The title
&

‘conpourd® PRb S ERA"S, COPdhg 18 meBRdIR dOYRE- L) TRel - 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 (s, 1H), 7.0-7.10 (m, 7H), 7.30-7.45 (m, ‘4H), 7.45-7.55
(m, 2H); MS [M-Brl*: 456; mp 200°C. ' : \

15 - .

' ' Example 128
1-(3- Phenoxypropyl) 3(R)—(9[H]~xanthene 9—carbonyloxy) -1~ azonlablcyclo

[2.2.2]octane; 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-dé): 51.70-2.0 (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)L,7.10-7,25 (m,
43), 7.25—7.49 Fm, 4H) , 7.40—7.60-(m, 2H); MS [M-Brl*: 470; mp 184°C.

25 Example 129

: 1—Phénethyl43(R)f(Q[H]-xantheﬁe~9—carboqyloxyj—1—azbniabicyélo
[2.2.2]octane; bromide
The title tompound was synthesised according to ﬁethods d and a. The
yield of final step was 100 mg, 44%. 'H- NMR (DMSO-d6): & 1.65 - 2.0
30 7 (m, 4H), 2.1 (m,‘lH), 2.9 - 3.05'(m, 2H), 3.15 -~ 3L6'(m; 74), 3.85
(m, 1H), 5.05 (m, 1H), 5.3 (s, 1H)), 7.15 - 7.55 (m, 13H); |
MS [M-Brl*: 440. | " |

Example 130 . = - _ ' _,'7 g S

.35' 1—(4—Oxo~4—phenylbuty1)—3(R)—(9[H]-xanthene—g—carbonyloxy)fl—azonia



yield of final step was 16 ng, 15% 1H NWVR (DMBO-d6): 5 1.65 2.05 (m

1 1H), 3.1 - 3.55 oH, . 3.8 (m 1H), 5.05 5.25.
1H) (911_[4)73““ 4H) (7m35(H% oH) | 7(T5-H)76(m (J&ﬂ)’a'?%o(‘d 1H)

1H) MS (M CF3000] +: 482. Exanple 131 1- [3- (4-Fl uorophenoxy)

Yl

L 6H), 2.
(s
8.0 (d,

propyl] -3 (R - (9 [H -xant hene- 9-car bonyl oxy)-1- 10

- azoni.abi cycl o[ 2. 2. 2] octane, trifluoroacetate The title conpound was

_ ’synthesi sed according to nethods.d an& b. The vyield of final step was 18"

mg, 18% ' H- NI\/R(DI\/SOdG) 51.7- 271 (m 6H, 2.15 (m 1H, 3.1 - 3.
0 (t 2H), 5.0 (m 1H), .5.3 (s, 1H), 695(m

2H), 7. 1°3°%°§2 ?n216¥btan? 4tr(ltflu°a@cm)ate - 7.5 (dd, 2H); M [M CF3CO0"

488. Em&ﬁp&ﬁtlgzcompound was synthesised accorgding ilmeth ds b
t hene- 8 carbony oxy?

& (in, .7

1-13-(2 D fl.uor opheno r 11-3(R)-(9 an
T SR 5o PUESl 2Pt nd T 1 FhiorSac b

| synt hesqnsedsﬂat;colzdl gyt Quet. h9d13 d 33'39
: 14% MR (DVBO d6) ¢ 5 1. 65 -

n

3.5

% 55 “’(’m 5»65 ®:81¢h J’{H} 47 @5(m(t4H32H)7 ssat(,n?H)LH) 7. 553—(736 11:&) :

7.05 (t4H)1H)7 7-¢a,71%); T8 BP (&M 11-1)]—?3’%5 VB (Mo FR3GES

- 133.

1- ( 3- - Phenyl ami nopr opyl ) 3(R xan‘t hene 9- car bonyl oxy) -1

. azoni'abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was

gy | iﬁﬂor HacliRt OMEP-The: 13 t1 S5comEo0hd was
8“1' Tgm y|3eI8 Bf Iﬁ)n,al f9%)%p vvas 14

506. 25 Exanple

synt heg@glacgﬁ di ng_to-net hods d and b. The 30 yield of final step was

17 ny,

% . 'H NVR (DMBO-d6) : S 1.65 -.2.0 (ni’, 6H), 2.15 (m 1H),

-2 3.5 1(-rﬁ3 éﬁiy‘f‘liioroxobev?xy)mppyslmmh-@m -x&fn@e@s—B-lﬁl;BonﬁrmEy(ﬂ NH) ,
rﬂzo%k&blgy&.% [2. Z §] c(cmangH) tri fl%groacgrgl_se (m 4H) M5 [M CFBCCQ) +

'61(55 (

tri

15

.20

25

- 35

3 (R)The te.

35 Exanple 134 12 January 20
50

fyjllé@..aogf:eﬁl‘?‘ltag step was 18 mg, 18%. 'H- NMR (DMSO-d6): & 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, 1H), 6.95 (m, 2H), 7.1 - 7.3 (m, 6H), 7.4 (t,

2B), 7.5 (dd, 2H); MS [M-CF,CO0]*: 488.

Example 132

1-[3-(2,4-Difluorophenoxy)propyl] -3 (R) - (9 [H] -xanthene-9-carbonyloxy)

~l-azoniabicyclo[2.2.2]octane; trifluorcacetate

The title compound was synthesised according tq 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, 2H), 5.0 (m, 1H), 5.3 (s, 1H),  7.05 (t, 1H), 7.1 - 7.55 (m,.

10H) ; MS [M~-CF,CO0]*: 506.

Exa.mple 133 )
- (3 Phenylaminopropyl)-=3(R)-(9[H} -xanthene 9-carbonyloxy) -1-

a.zon:.a.b:.cyclo[Z 2. 2]octane, t:::.fluoroacetate :

The title compound was synthesised accordlng to methods d and b. The |

© 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, 9H), 1.75 (m, 1H), 5.0 (m, 1H), .

5.3 (s, 1H), 6.65 (t, NH), 6.55 (m, 38), 7.05 - 7.3 (m, 6H), 7.35
- 7.55 (m, 4H); MS [M-CF,CO0)*: 469.. | “

Example 134

3.0

(4- Hydr oxyphenoxy) propyl]
¢ HjoweRAE hetre-synghe borad ergprding daxomeabody o a2l B. 2Tvet ane;



~The title compound was synt-hesi sed according to nethods d and b. The- yi eld -

. of final step was 21 ng,.20% 1H NWR ( DMSO- d6): 51721321m I6|) .15
(m 1H, 3.1 -'3.5 (m 7H), 3.7 - '3.95 (m 3H), 5.0 %}“‘a@(%‘?(’f s

H) 6.7 (d, 2H, 6.75(d, 2H), 7. 1 - 7.3 (m 4H), 7 35 - 7.55 (m 4H),

0«(s, OH ;7 M5 [M-CF3COQ|"': 486. -Exanple 135 10 . ' (2- Benz. yl oxyet hyI)

: -3 (R..- (9 [H -xanthene-9-carbonyl oxy) -1- azoni abl cyclo[2 2. 2] oct ane;
ctrifl uoroacet ate The title conpound - W@E synt hesi sed according to rret hods d
and b. The vyield of final step was-16 nmg, 16% 1H NWVR (DVSO-d6) : 6..1.65 -

- 1.9 (m 4 2.1 (m 1H), 3.1 3.9-(m IOH), 4.5 (s, 2H, 50(m1H)

15 . 5. 31(E3- (¢ Ychrow RPxHyropy13-3 (R, S(Y L] "?Pﬁlth@%@-(qarbﬁh&lom 1-

[ M- CF iabic 6 - -9 .
1y S et LSl

" azoni aleéeyc,quELE QOIQI]%’@tdaHéS priiedd sTHea e¢qucd ngop oeichadas dsynd Hesithed

* accor i f[%tﬁg&@fggﬁ%sseegmawﬁ% 2642) ohkd Dlocsh8p. 18 300 7 719
1..95-2.6H0 ( Ry 1§,H)mf 1HD, 708 (I~ 3H) (m, JHIQ0 31 —13)953(1@335 (i, 05(Ird), 3.80.
(m 1H3a4. 0503, 3"')1H6)5 0%, 9"‘{ 1"91-5 2566@%0 ﬁﬂozé)m ?Hé _1q 23 éb?’%ﬁm TH),

7.40-7.46 (m érrple;
137 3(R3Y9- Illyél OW -4§PH] 9>€hritsheﬂléh9 Mfar[bbﬁ?i@@) 14-8;ﬂ1enet hyl -1 - azoni abi-
30.. . . cyclo [2.2 .27octane; bronide-The title conpound was synthesised -
B accor di ng to methods ¢ and a. The yield of final step was 290 ny , 64%
"H NVE{DWBe 48 : 6 1.32 (m 1H);, 1.65 (m 1H), 170195(m .2H), - 2

A
LI R TEB A it Sty 380 (08 1B AR S8 L 3,92, n
-'(m 2|—|)a=quaPNPBﬂ°L2 258] oqirnt? Sanfiroro2@e4aés 221C. Exarrpl e 138 -
The title compound was syntheSLSed accordlng to methods d and b. The
yield of final step was ‘16 mg, 16%. 'H- NMR (DMSO-d6): &  1.65 - 1.95
» Cm, 4H), 2.1 (m, 1H), 3.1 ~ 3.9 {m, 10H), 4.5 (s, 2H), 5.0 (m, 1H),
15. 5.3 (s, 1H), 7.15 (m, 4H), 7.3 - 7.5 (m, 7H), 7.55 (t, 2H);
- MS [M-CE,C00]": 470. |

Example 136 _ .
.3(R)—(Q—Hydroxy-Q[H];xénthene—Q—carbonyloxy)—1—(3—phenoxypropyl)—i—
20 ' azoniabicyclo[2.2.210ct§ne;'brdﬁide‘ -
The title compound was syntﬁesised accbrding to methods ¢ and a. The
yield of final step was 340 mg , 71%. 'H- NMR (DMSO-dé): & 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, S5H), 3.80 (m, 1H), 4.0 (t, 2H), 5.05 (m, 1H),
25 6;90—7.0 (m, 3H), 7.20-7.35.(ﬁ,-7H), 7.40-7.46 (m, 2H), 7.65-7.70 (m,
2H); MS [M-Br]*: 486; mp 219°C.

-Example. 137 ' _
3(R) - (9-Hydroxy- Q[H}-xanthene—g carbonyloxy) -1- phenethyl ~1- azonlabl
30 " Teyclo[2:2.2]octane’ bromide - N -
?he title compound was synthesised according to_methods c and a. Thé
yield of fihal step was 290 mg , 64%. 'H- NMR (DMSO-d6): & 1.32 (m,
1H), 1.65 (m, 1H), 1.70-1.95 (m, 2H), 2.1 (m, 1H), 2.75-2. 90 (m, 3H),
3.05 (m,'lH) 3.30-3. 50 (m, SH), 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



e e e e .

3 (R - (9-Hydroxy- 9H xant hene- 9- car bonyl oxy) --1- "(3-thien-2-ylpropyl) -1-- ~

"~ 5 azoni abi cycl o[ 2. 2. 2] oct ane; bronmide The title conpound was synt hesised

- according to nethods ¢ and a. The vyield of final step wal€ JapgaRy20049794
. 1IH. NWR (DVMBO--d6) : S1.30 (m 1H), 1.62 (m 1q), 1.70-1.90 (m 4H),
-~ 2.05(m 1H , 2.60 (m IH, 2.75-2.85 (m 4H), 3.15 (m 2H), 3.25-3.40
(m 2H, 3.75 (m. 1H), 5.010 (m 1H , 6.93 (m 1H , 7.0.(m 1H) , .7.14-7:
.26 (m 5H),, 7.36-7.45.(m 3H), '7.(%?57.67 .(m 2H) ; M5 [MBr] + -476; np
- 111C. . Exanmpl e 139 _
3( R) - (9- Hydroxy 9H- xant hene 9- car bonyl oxy) - 1- ( 3- phenyl propyl ) - 1-azo, 15 -
~ niabi cfgl o‘f*z 2.2] octane; trifluoroacetate The title compound was
synt hesi sed according to nethods ¢ and b. The vyield of final step was 85
-y, 41% 'H NI\/R(DI\/SOdG) .$1.30(m 1H , 1.65 (m 1H , 1.70-1.95 (m"
- 2H) , FE5PteltH) , 2.5-2. 6 (m .2H) ; 2.80 (m IH) , 3.05-3.75 (m .

-"7H 5 (4 Bydbbey 98- hofiad deoab MACEROOR) £, 2y157. 45
(m ) 12I§I)E(R§)E>(<§anpyl e 140 Zan)@ﬁ lz( i rg% 9 x1<[51nt heﬁe 9- %ar%&%? y} -1-
(z§ pheﬁfPBbf-?ﬁrSYdfiéz%rﬁ]%BPE?CIWOEJ-ZIQZ] octane;- trifluoroacetate 25 The

titl | d of
f: e g«taggiymg% é(%&p@ﬂl?ﬁgé%'% %?QtHQQPééH %%c%?dﬂi% h&ﬂ%ﬂe‘%h@?g b. Eh% ﬁhe‘i 0

(I 7HYEe3a08F (Tnaiiiptep. Bap 610 Mg 2HPIS2. D' (R 1FISO-363 @5-1-304(1@m .

L 37 1.520 5 10H) ,n=7. 7. 65 2
A [ﬁ/;méﬁ%g%é] ?2 Zzggﬁlﬂ)lFDE}(aﬁ)p—Ji 96- 3(§u (MBu)10H) o057 dh, 16M 3o Tn 1&{“ H);
- 3(R) - - o7 Rytirbxy P9 HKantthéAe - @éﬂﬁboay%x:y)wl-((nz i e~ 25y (et riyan) 3.8

. zgni‘abigychg] 2. 2.92) qrt aAE; ird f(Imuorlggcet;aig -,-T% é;mt I g?pon:poyénq, '
' synthesi sed accor di rl\l/%nto met hods "¢ "and b. yi el'd” of " T1 nal steb was
- '81. g 3E) 89866314 SRIVRA BB ¥B) [M-Bx] 3047(6m mpH}ll"Ez January 2004 66 1.6 (m

.;'1H) 1.7--1.9(m 2H), 2. 05 (m 1H) 2.75(m 1H), 3.0(m 1H),
Example 138 7
3(R}—(Q—Hydroxy;QH—kanthene-Q—darbonyloxy);1—t3—phenylpropyl)—l—azq
15 . niabicyclol2. 2. 2]octane; trifluofoacetéte
The tltle compound was synthe31sed accordlng to methods ¢ and b. The
_ yleld of final step was 85 ng 41%. 'H- NMR (DMSO-d6): & 1.30 (m,
"1H), 1.65 (m, 1H), 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), -
120 7.65-7.70 (m, 2H); MS' [M~CF3C00]*: 470. |

- Example 140
3(R) ~({9- Hydroxy—gH—xanthene—Q -carbonyloxy) 1 (4-phenylbutyl)-l-azoni
ab1cyclo[2 2.2]octane; triflucroacetate
25 " The title compound was synthesised according to methods c 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, 1R}, 5.05 {(m, 1H)., .7.15*7.35 (m, 10H), 7.4
(m, 1H), 7.65°{m, 2H); MS [M-CF3COO]': 484. '

lExample 141 7 .
3(R)~(9-Hydroxy-93~xanthene~9—carbonyloxj)fl—(2¥thien—2~ylethyl)—1—a
_ zoniabicyclo[2.2.2]octane; trifluoroacetate -

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

e -

- 35 _yield of fipal step was 81 mg , 39%. 'H- NMR (DMSO-d6): & 1.30 (m, 1H),



3.1-3.2 (m 2H), 3.3-3.6 (m 5H), 3.8m -1H), 5:05 (m lH) , 6.95-7.0 (m

2H), 7.15-7.3 (m 5H), 7. 45 (m 3H),7.65 (m 2H); M5 [M CE3000 *:.
- Exanpl e 142

462
. 12 January 2004
3(R)--(9-Hydr oxy- 9H xant hene- 9- car bonyl oxy) - 1- (4 phenoxybut yl ) - 1- azo_

‘-f- ni abicyclo [2.2 .2]:octane; trifluoroacetate The title conpound was
. synt hesi sed accordl ng-to nethods ¢ and b: The 10 y| eld of final step was 837

My, 37% 1H - NWVR (DVBO-d6) ; 613(&1 5-1.9 (m 7H), 205(m

1M, 2..6 (m 1H),' 2,-8 '(m 1H 345(m .7H), 3.75 (m 1H), 4

©(m 2H, 5.05 (m 1H), 6.95-7.0 (m 3H). 7.15-7.45 (m 9H), 765’(m_
2H); NSL{H\A(HGFQEEU)]lr'i*SO@(mJSZPExaﬁpDE ama,sm), 2 75(m, 1H), 3.0(m, 1H),

L 3(R-( r gX a ez9r cal nyl g et .hyl) azaq

. ni abi c33c1|_% ZQZY% ?éﬂﬁehje?rl 17 UOPBgte:{°at' Y t?g&%ﬁpoﬂﬁd V\é >=7.0 :
. synt hesimmedHaecbridi-fig3t au,néihods . é5ad BH) Tma6yS| ¢id 20f) ; fmma{lm-stspoa\prs 102 -
‘- 4806, 1H NI\/R (DVMBO-d6): S 1.3 (m .1H), 20 1.55-1.95 (m 3H), 2.05 (m
_ 2% (m 3.1 (m 1H), 3.35-3.65 (m 5H), 3.9 (m 1H), 4.35 (m 2H)
SOS(m 1H) 695(d 2H 7.0-7.1 (m 2H, 7.2 (m 4H), 7.3-7.'45 (m
YFQ %% 2H),; M5 [M CF3C00]: 472, 25 Exenple 144
_ 1 [3- orop enoxy)propyl] 3(R) -(9- hydroxy 9H xant hene- 9- car bonyl

-oxy) - 1-2@mi (@bHggcdxf Zabe-xa}-mhéﬂé}es darribfohymbmgpest-atephféhexyﬁmﬁﬁg -gegpeund

" synt.hesi sed..accaqrdi od b. Th | d of final ste '
oo S AR B T St ter, T 1 1k 1Ty e

'(m 4H)Th’£: @5 t L en coigouna. t?a:{ myn]tm)eslae@ a(dﬁor]iH)lg eozne&h@d(snt 5t .».31HE- 3. 85 -

Ylé%gf({gnéﬂ%té hﬁ@#&‘%:gbof’-fg 9’%@ S 3@%9 51&58%053%17 o

,’-2604 67 .3-(Rp ¢m,( 9HHydrRORY- & xANf hene- en,caulporw,lamm) mh GSipflezrs%al | yI )
o= 1- azon}H)'a@ gcl(o[zl% ’2]40c0t a(ne 2H)lfl Léorgacet atlH)’ 6.95-7.0 (m, 3H),

7. l5'7.45 {m, SH), 7.65 (m, 2H); MS [M-CF3CO0Q]*: 500.

15 Example 143 |
-l-‘3(R}—(QQHydroxnyH-xﬁnthene—9~carbonyloxy)-1—(2—phanoxyethyl)-l—aio
niabicyclo[2.2.2]octane; trifluoroacetate - ._ ’
Thé 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 1.55-1.95 (m, 3H), 2.05 (m, lH), 2,8 (m, 1H); 3.1 (m, 1H), 3.35-3.65
{m, 5H), 3.9 (m, 1H), 4.35 (m, 2H), = 5.05 (m, 1H), 6.95 (d, 2H),
C7.0-7.1 (m, 2H), 7.2 (m, 4H), 7.3-7.45 (m, 4H), 7.6 (t, 2H); MS [M-
CCF3C001*: 472, | '

25 . Exémple 144 ,
14[3-(4—Fluorophgn6xy)propy;]-B(R)—(Q—hydroxy—Qﬁ-xanthene—9~carbonyl '
oxy)~1~azoniabicyclo[2.2L2]octane; trifluoroaqetate
The title compound was'lsynthesised according to methods c andlb. The
yield of final step was 99 mg , 44%. 'H- NMR (DMSO-d6): & 1.3 (m, 1H),

730 1.6 {m, 1W) 1.7-2.0 (m, 4H), 2.05 (m, 1H), 2.7 (m, 1H), 2.9 (m, 1H),
3.2~3.5 (m, S5H), 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;'ZH); M5 [M-CF3CO01*: .

504. ' )

LI
n

Exemple 145



- The title conpound was synthesised according to nethods ¢ and b. The "yield
“of final step was 25 ng , 12% 1H NWVR (DVMSO-d6): © -1.25- O(rn iH,
. 1.55-1.95 (m 3H), 2.10 (m 1H), 2.65--2.75.(m 1H), 2.9 ayanmy 2004

| 3.25-3.50 (m 2H). 3.75-3.8 (m.1H), 3.95 (7m 2H), 4.2 .(d, 1H 5.0 (m .

1H), 6.35 (m 1H), 6.80 (d, 1IH), 7.05-7.50 (m 8H), 7.60 (m 4H); M5
- [MCF3C0J +: 468.:. 10 Exanple 146 ' . :
- 3(R) - (9- Met hyl - 9[H] xant hene- 9- car bonﬁJ]oxy)--l (3- phenoxypropyl) 1-

azoni abi cycl o[ 2. 2. 2] oct ane; broni de The title conmpound was -synt hesi sed .
~according to' methodsc and a. The -yield of final step was 110 ng. 1H - NMR
~ (DVBO d%?f‘)'d%ﬁxd{?ﬁrfﬁyxaq%erg ~caybaryloxy) 75- i31pfgas;1y(lmllﬁw 1-4az@nks, ‘
3H), 2 B5eydlold £myotthne I i hlledidaratel (M 2H, 3.25 - 3.5 (m S,
3.85 (m 1R), 4.0 (t. 2H) B.05 (m 1H,
S 4H), 7.%3e t?‘:AE(ﬁ?mHﬂl}}ld Va§§XWhe§erd7a@@qddnglFP nNRidet Br ihd M84Lhenp.
195C. 201 FXAP! Skt Tstep 1g-
- 3(R) - (3?9l Met hyl - 9[ xapnt agn%sén car 2oﬁnyl%x§>] RI (% Seonedﬁr)lyl6 1.25-1.30 (m,

" azoni abtByclopsrb: 951;' OB abtd;.. 2t Pf (o 1Hdacdt 8% J75THe, t 1K) e 26 Smpourid) was

. synt hes aggori t t d h I i S was 19
o, zoo};%ﬁ?’ PSR OO Gy N B0 B o3 g . b g Sh P o
(m 2H)1H) §- @é (I@H)lﬂ)z a8 rid, 11—1)1), 27805 2:95 (@n 88BH) ,7.3015m( dQH)lH}'I,S 3.3 -
3.5 (m[@d)mcéo?*('lﬂsalH) 5.1 (m 1H), 7.15 (m 4H), 7.25 - 7.4 (m 7H),
- 7.45 (d, 1H), 7.55 (d .1H) ; M5 [MCF3CO0 : 454. 30 Exanple 148 3 (R -
o (9-Methyl -9 TH -xant hene 9- carbonyl oxy) -1;- (2-phenoxyethyl) -1- _
- ageni alb 1«0 26 2. 230ct ane; trifluoroacetate The title conpound was

. synthesi sed according to nethods c-and b. The yield of final step. was 24

g, 249 (R FA(ONNEE GHYiGFanthene - - ¢anbobil.oxy B51 1(BPhenpxipfopyl) 81-- 1. 95

- 2H)az ki . 2015, 95 12 J 2004 68 1H): -
ng (H) &mg?iéﬂwszegﬂ%nﬁaw ﬂt%’“’s‘% | a”iaéé (t, 2H)(m5 0|5_|) (m

1H), 6.U® (dtloHomprpupdswis syaihesysdd a(qqo,r@H)ag %o 2Bethods ¢ and a. The
’ 7' vield of final step was 110 mg. 'H- NMR (DMSO-d6): & 1.4 (m, 1H), 1.65
15 (m, 1H), 1.75-1.95 (m, 2H), 1.9 (s, 3H), 2.05 - 2.15 (m, 34), 1.8
C(m, 1H), 3.15 (m, 2H), 3.25 - 3.5 (m, 5H), 3.85 (m, 1H), 4.0 (t,

2H), 5.05 (m, 1H), 6.95 — 7.0 {(m, 3H), 7.15 ~ 7.2 (m, 4H), 7.3 -

7.4 (m, 4H), 7.45 (d, 1H), 7.55 (d, 1H); MS [M-Brl]*: 484; mp 195°C.

20 Example 147 7
' 3(R)ﬁ(Q—Methyl—Q[H]—xanthehe—g—qarbonyloxy)-l—phenethyl—l-
-azoniabicyc;o[Z.Z.2]octane;Atrifluo:oacetate -

. 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, 1B), 1.8 - 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1B), 2.8
- 2.95 (m, 3H), 3.15 (d, 1H), 3.3 - 3.5 (m, 5H), 4.9 (m, 1H), 5.1
(m, 1H), 7.15'(ﬁ, 4H), 7.25 - 7.4 {(m, 7H), 7.45.(d, lH); 7.55 {4,
.1H);7MS [M“CEBCOO]+: 454 .

30 .Example 148'
- 3(R)—(9~Methyl S[H] -xanthene~9- carbonyloxy) ~1- (2—phenoxyethyl)-1-
azoniabicycle[2.2.2]octane; trlfluoroacetate '
The title compounq was synthesised according to methods ¢ and b. The
“yield of final step was 24 mg, 24%. H- NMR (DMSO-d6): & 1.4 (m, 1H),
35 ° 1.65 (m, 1H), 1.8 ~ 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.95

695-70(|n 3H) 7.15 7.2 (m_

AL



745 (m 6H); M5 (M CF3C00 470. .5 Exanple 149 3- (R - (9-Methyl 9 [H -

. -xant hene- 9- car bonyl.oxy) -1- (4-oxo-4-phenylbutyl) -
~ 1-azoni abicycl o[ 2. 2. 2] octane; trifluoroacetate The title olAwanids
synt hesi sed according to.nethods ¢ and b. The ‘yield of final step was 19 .

mg, 19% 1H NVR (DVBO-d6) : 5 1.4 (m 1H), 10 1.65.(m 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. 05 (m 1H), 7.15 (m 4H) , ;of. 35 (t, 2H), 7.45 - 7 6 (m 4H, 7. .

7(1t, .

. [3- (4 FIu roph y) -3(R) (9_methyl--9 [H] -xanthene9 .
car bony(lnbx%” t- :{;%g |(’§ ﬁ%}lcl oP24 2. B-66t &Re; SH)ri f ﬁu%é olvefHle Thestit)e

- conpourdiywass syntresiged aceordi ngyt o R0 nd b.qcl el d.of.final
step was_ 25 my. 249 1 NV %!IVSOH;dG o fg CZHB} %5 '@0. é{E!”es% 8m£51H)

'_1 75 1.98" ?ﬁ] Ty 6H) 7 YS (BI-CRpHO0IT: 9670 2, 1 (m 2H) 2‘. 15 (m 1H), 2.8 (m

- 3.1 (d, 1H), 3.'25-3.5(m 5H, 3.8 (m 1H, 4.0 (t, 2H), 505(m

-'1:;% 695(m2 7.15 (m 6H)'735 (t, 2H), 7.5 (dd, 2H);|VIS o

CF . 25 Exanple 151 '

--1 [ 3- (Zs(delxm@ph@ XY R PRYLL o3 Hixgnthenss

- carbonyl oxy) - 1- - azoni gb?(c cl o[Zgzngig%ﬁcg%e ?I’If ‘%Jggrxgag hgfng ultyHtle
conpourtd*RERiBAANGASI & e TOSHREE hoEtid vorhadetateand b. The yield of final

step W@&elﬁlﬂge c%%un&w%gﬁ%&@ ac%ozl.duzé L ﬂ._rbH):had%BO andGE{) ('Fi]l Oy

1,75 1.'.95 ( , 2.0 -
1H), 7Y681‘(1tg% 1f|4|)ﬂa1751iep Wap, 1& gy 198) 'H-7MNER (BMSO-219) 6|\164 (v, CEBmO) *
520. . Exarpl eq,132)35 B 1R t [ a hen yl oxy). - 1-
el 7(5R121 J%%J(g{‘rey%)o' 4265%1%2@% éblezc%cl of ’2] %‘:éne

(38-- phengl am nopr 0{1)
Ct1i 1 uor datet @ etthe Bi81e ednpourkd) was’ Sfntihesiized acoridi N0 methods

- and b. (Fhesnyj eld 1f (ki ngh) step 4as 364y, ]4"?10/" '7*7'\'?/5 (HYBO 46y a2 1-35
_ (m | H)zm, MS [M~- CF,C00]*: 496. '
| 15 . Example 150 .
1-[3~ (4-Fluorophenoxy)propyll-3(R) - (9~methyl-9 [H] ~xanthene-9-
carbonyloxy)-1-azoniabicyclo[2.2.2]octane; trifluoroacetate
Thé j:it'le compound was synthesised according to methods c énd 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, 2),
S 2.15 (m, 1H), 2.8 (m, 1H), 3.1 (d, 1H), 3.25 - 3.5 (m, S5H), 3.8 (m,
1H), 4.0 (¢, 2H), 5.05 (m, 1H), 6.95 (m, 2H), 7.15 (m, 6H), 7.35
(t, 2H), 7.5 (dd, 2H); MS [M-CF,CO0]*: 502. | |

25 Example 151 _
1—[3-(2,4—Dif1uorophencxy)propyl}-S(R)f{Q—methfl-g[Hj—xaﬁthene-g—
carbonyloxy)—l-azoniabicyclo[2.2.2]o¢taneaVtrifluoroacetate

_ The title compoundr_was synthesised according to methods ¢ and b. The
| yield of final step was 16 mg, 15%. 1H-‘NMR (,DMSO-—dG}'— 8 1.4 {m, 1H),

.30 1.65 (m, lH),_- 1.75'- 1.95 (m, 2H), 1.9 (s, 3H), .0 - 2.15"(m, 3H),

2.8 (m, 1H), 3.1 (d, 1H), 7.05 (t, 1H), 7.L - 7.4 (m, 8H), 7.5

(dd, 2H); MS' [M-CF,C00)*: 520. '
.Example 152 -

35 3(R)“(Q—Methyl‘g[H]-xanthene—Q-carbonyloxj)—1—(3-phenylaminopropyl)—.

1 (d.

, 8. 0.(d, 2H) - M5 [W CF3000] *: 496.:.15 .' Exanple 150-1- -

)



~(m 1H) 1.7 4H)., 1.9 (s, 3H), 2.1-(m71H),'27'(m “1H), 295 - 3;"05‘.' '
"(m 3H), .3.1- 3.4 (m 6H, 3.75 (m 1H, 5.0 {m 1H, 56 (m 1.H,.
6.55 (m- 3H) 7.05 -. 7.15 (m 6H), 7.3 (m 2H), 7..45 (1t JﬂZH?fYZQQB
- [ M CF3Q00] +: 483 Exanpl e 153 10 ‘

- 1-[ 3- (4- Hydroxyphenoxy) Propyl ] - 3(R) - (9- net hyl - 9[I—LJ xant hene-9

" carbonyl oxy) -1 -azoni abi . cycl o[ 2. 2. 2] oct ane; -tr| i.fl uoroacetate The title

.- conmpound- was synt hesi-sed according to gret hods-'c and b. The yield of fi naI By
‘ step was 19 rrg, 18% 1H NI\/R(DI\/[SOdGS5 S..1..4(m 1H, 1.65 (m 1H), 275

'2.05 (m 2.15 (m 1H),2815.(m 1H), 3.1 (d, 1H)'I
3,25 - °(ﬁ’rf‘b5‘F§°1 (282 2poajmnerntrBfjuomagstaten 1H), 6.65 - 6.8 (m 4H),

7.2 (mTtﬂé‘Dblt_Z[e3501{t§ounZi|'ﬂdas733511:(1'1@5153&")ac&r%1(1§ tg]?gethlg@s[Mg:c?%OO]I‘he 500
Exanpl'e 154 _

5T BaRA R eTHAY SSPR) A0 LTIy LS8} HH-x MR hMES0 6 ! b‘orlyBéxgm)r ILH) ,

: ‘azonlablca/lm[z . 2106t ang;g tigi f roacet at e e tbt] e, 0 un

: the3| seg gcc}é)rzdl to megt kfodslulclzj}oanq 4 @%" ?I-hyl elkdi o\‘npf :Iﬁgf S vvés 14
P 140%H NRR 1 BVBD- 6) 3H5f1341(m3144)(mr §HB5 CnyS1H), 1H)75 S. 01(95 (m -
'.2H) 11€h(s 536D (m, 214 (M 2.95(m 525 .k : 3. 6 375_

_ 395 n)]3 .2 l&) sjs*d)ém 91{) 755 7H)15(§2611_|), 55”]m,!?)1%

: 4[%‘@123%!@0] Me@F:CEthpHéM% .

71 (3 Phenoxypr opyl)-3(R)-(9[ H - thi oxant hene- 9-car bonyl oxy) - 1 azoni a- 30

. bi cycl o[ 2.2.2] 6¢ctane; bronmide The title conpound was synt hesi sed accordi ng '
‘to; - met 1§ 4?3 a. The yield of final step was 323 ng, 50% iH NWR

{00,885 Eylnentiino Sy o 0 LRI RN B8 7 (1)
NEe 2I—|)°azi§’5’n519"}()rﬁ1“flzl?nl§°=6=Y(°4°[4I-B 21@c34ng; Griffjucdphcetatan- 7. 41 (m 6H) ,
}_EGJanLﬁ{ey t20904 JBhpbutha- wds @@At@es%ggd’aé@rh%grlo ‘mt88us P agr?’oy% @ggrrpl €.
-yield of final step was 19 mg, 18%. ‘H- NMR (DMSO- dée)y: & 1.4 {m, 1H),
‘ . 1.65 (m, 1H), 2.75 - 2.05 (m, 4H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8

15 (m, 1H), 3.1 .(d, 1H), 3.25 - 3.5 ('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,C00]*: 500.

, Example 154 .
7 20 ifl(Z—BeﬁzyloxYethyl) ~3(R) - (9-methyl-9[H] —;xanthene-Q—carbonyloxy) -1-
azoniabicyclo{2.2.2]octane; trifluoroaceﬁate ' '
'The title compound-wés synthesised according to meﬁhods ¢ and b. The
~ yield of final step was 14 mg, 14%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),
N 1.65 (m, 1H), 1.75-1.95 (m, 2H), 1.9 (s; 3H), 2.1 (m, 1H), 2.9 (m,
.'"25 - 1H), 3.2 - 3.5 (m, 6H), 3.75 -3.95.(m, 3H), 4.5 (s, 2B), 5.05 (m,
1H), 7.15 (m, 4H), 7.3 - 7.5 (m, 9H); MS [M-CF,C00]*: 484.

Example 155 ]

_ 1- (3-Phenoxypropyl) - 3(R)-(9[H] th:.oxanthene-Q carbonyloxy) l-azonia~
30 - bicyelo[2.2.2]6ctans; bromide - A
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,
C1H), 1. 65 (m, 1H), 1.70-1.95 (m, 2H), 2.0-2.2 (m, 3H}, 2.75-2.90 (m,
1H), 3,12 (m, 1H), 3.25-3.50 (m, 5R), 3.80 (m, 1H), 4.0 (t, 2H),
35 5.0 (m, 1H), 5.6 (s, 1H), 6.94-7.0 (m, 3#), 7.22-7.41 (m, 6H),



" 2H), 1.95

- 1-(3-phenylal lyl')-3(R)- (10, 11- D hydr o-5Hdi benzo[ a, d] .cycl oheptene-5- .5
 car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane; brom-de. The tjtle conpound was -

" synthesised according to nethods d and a. The vyield of fidranuayedotas 250
..My, 94% 1H NWR (CDC13) : .5 1.50-1.60 (m, 1H) 1.60-1.8.0. (m 1H)
“1.90 (m 2H), 2.30 (m lH) 2.65-2.80 (m 2H) 2.90-3.20 (m 3H), 350(_d

- 1H), 3.60-3.90 (m 3H), 4.20 (m 1H), 10 4. 35-- 4. 60. (dobl e dd, 2H) 5.10
-(m 1H) 515(s 1H) 605(dd 1H)0,' 6.90-7.0 (m 2H), 7.0- 5('m
11H); M5 [MBr]': 464; mp 132C Exarrple 157 -

1- ( 3- phenoxyp rop | ) - 3$1R) (10, 11- Di hydr o- 5H di benzo( a, d] cycl ohept ene 15
5- = car Hodyr dx§d - TeafBhi 26% dYlcPs] 2. 286} oae &k *Chr oni de The titl e corrpound

- was synthesised according to nethods d and a. The yield of final. step was
290 - ng ; 940.:. 1H NWR (CDC13): S 1.45-1.60 (m 1H), 1. 65--1.‘80(m 1H)i

- 1. 80- 2Fe‘aelﬁ}ez+ﬁﬁ 2.0-2.20 (m 3H), 2.80-3.0 (m 3H), 3.15-3.30 (m.2H),

©.3.30- 32453( 21131453 g8 = 3 ( 1H),
5 10 (m4£(1l-€h ‘?-D 51 %) O(lbnll ard%? 5H dﬁg’er& 33{ E‘]#J{théﬁ%@xe Efio 2 30

: (rﬁ 8H)caﬁ=b?n%°m-1zraa=°mmcwtom]2 23¢32&nﬁp 1;L:%z:z@deExanrpl e 158 253 (R) -
(5 [H 70 y ) y |
',phenoxfpr)lrgogﬁg/ﬂ)-I%Cgﬂfgﬁkgbfii%%gttgggl% %%t%%g&hggo%ﬁﬁge (ﬁgstl tal‘e corrpound was

" synt he$iigdd aécéditrhgsty nershdds. nyand 943 - The DSMPeI(d?D(@ﬂ i riall stoep . mS 180
. 56%, Ak NG 1 A m

| o h'T Q (HGQHZ) 11 33 ((1?‘ zlflﬂ) |'D 1%"') ?LI—@S 835(1‘? 8Me

(m 5HRR) . 3289Q 29H5mf @H% 1{50 28) | 1H)4, 9 EhT3 19rq) (m,.319 A4%.28, (MHLR) 6. 9 .

-107 1 .4 A5 5"%0 (7do%1e dad 2D, Mo of- 32)(d5. 26D (s, NB) (M BEd " (a 89y, P

'111C. Exanple -

3(R) - (%-PP= h%eﬁ%o?ﬁ)d]ﬁy%ﬁoﬁe}wenﬁ—lﬁ @érbﬂr@/ﬂoxy%ﬁrw@eﬁéﬁml-l 12
January 2004 71 azoni abicycl o[ 2. 2. 2] octane; brom de The title conpound was
synt hesi sed according to methods d and a. The yi el d of final step was 210
'-rrg, 68Fxanple MR (DMSO-d6) : 6 1.2 (m 1H), ' '

o 1- (3-phenoxypropyl) -3 (R)-(10, 11-D1hydrc-5H—d1benzo[a d]cycloheptene-‘
15 S-—-carbonyloxy} 1-azon:|.ab:|_cyclo [2.2.2] octane; bromide

The title compound was synthesised accordlng to methods d and a. The

' yield of flnal step was 290 mg , 94%._ 1H- NMR (CDCl3) 6 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, 2H), 6.90-7.0 (t, 1H), 7.10-7.30 (m, 8H), 7.40 (m, 2H); MS [M-

Br]*: 482; mp 182°C. |

Example 158_

25  3{R)-(5[H]-Dibenzo[a,d]lcycloheptene- Srlcarbonyloxy)-—l—(‘.’--
- phenoxypropyl) 1- azonlab:.cyclo[2 2, 2]octane brom:.de

The title compound was synthesised according to methods .d and a. The
" yield 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 (d, 1H), 3.25 -'3.45 (m, SH), 3.8 (m, 1H), 4.05 (tj 2H),
' 4.9 (m, 1H),. 5.45 (s, 1H), 6.9.- 7.1 {m, SH), 7.3 - 7.5 (m, 9H),
7.55 (d, 2H); MS [M-Br]*: 480; mp l111°C. '
Example 159

35 3(R)-(5[H]-Dibenzo[a,d]cycloheptene~5-carbonyloxy)-1-phenethyl-1-



~1L7-1.9(m 2H,; .2.0(m 1H), 2.853.1 (m 4H, 3.3- 3.5 (m 5H),:
“(m 1H 4.95 (m 1H), 5.45 (s,'1H), 7.05 (m  2H), 725-75(mIIH)

. 7.55 (m 2H); MS [MBr)''.: 450; np 248C. The Exanples, 16olangane204
~.illustrate pharnmaceutical. conpositi.ons according to the present invention
and procedure for their preparation. 10 Exanple 160 Preparation of.a -

. pharmaceuti cal conposition: tablets Formnulati:on; Conpound of t\h‘e*pres’e‘nt
cinvention ... ... 5.0 ng 15 Lacjpse ..... . AP O T ,7
e ,...1136rrg, Mcrocrystalllne cellulose .................... 28.4 ny
'-I i ght siligi dride ........ ... . ...«....... 1.5 mg Magnesi um stearate’

azoni 1&yclor?.2; 2Joctane; 1b5°‘W(jie‘20 Using a m xer machine; 15 g of ‘the

conpountheot: ithe PIQSERAY WaW &YnicAbs i Y@ a@c%@gln?“‘ {1 mPofs 93 fnd %ct Qs and.

85.2 g of mcrgfrgﬁltalllne cel lul ose. The m xture was subjecte

- conpr eskioRt AbutiditdgStRA #§Sa2tbImMder 68bnpETtHR t(BM§PvEsky: éké {rikaH),.

-Corrpres_1_se?d-nat9r[na,l 2Hﬂ1e ilake, hike conpressed prtemal ywas py g‘er;ﬁzed _
ng a hamer_mll,_ and the .25 ul verized material was Screene fough a
mesiPler edrfS AMs. Bl 60?%‘6&1 B) 10 ghttS. 691 ildile antBAirimde2@nd 4:85g of

magne5|-urm st @@y atienver g.saddedofip; hite (geeepned sart gf i Adg-and m xed. The

m xer product was subjected to a tablets naking machi ne equi pped with a .

di e/ punch system of 7.5 mmin dianmeter, thereby obtaining 3,000 tablets

each -havi ng tha0 £x3p &k i1%0Weh 904 £4R:G+16%n . RIARARALL PN

- pharmaceutical conposition: tablets coated . %oarlrru | at |ton %%O%lgﬁﬁﬁsof t he

pr esentdGCRYEREY &R, the present invention @@Pﬁ'@cﬁ.@l%ﬁf}ar@eﬁ@m@ﬁ_@cbmse

.10 e U 95.2 ng Corn starch ............... e
'..i;-).40.%xrragp Polé/w nyl pyrrolidone K25 ....... 7.57rrg )
Preparatlon of a pharmaceutlcal composition: tablets
_Formulatlon ' '
A _ Acompound of tﬂe preéent invention ..... e s 5.0 mg
15 - Lactose........... e el 113.6 mg
' Microcrystalline cellulose............... I 28.4 mg
Light silicic anhydride.......... e 1.5 piiter
‘Magnesium stearate..... T, e 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

roller compacpor'to give'a flake-like éompressed 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 obtalnlng 3,000 tablets each hav1ng 150

“30  mg in weight. -~ - - -~ _ ' , . S

Example 161 -
- Preparation of a pharmaceutical composition: tablets coated
Formulation: - o '

35 . Compound of the present inVention................. 5.0 mg



- Magnesi um stearate ........ I e S . 1L5m C
: Hydroxypropylcellulose ........... e ... 2.3 ng. Polyethyl ene
glycol 6000.. ............0. i, 0.4 ng  Titanium dﬁo‘&%’lﬂ’@&%qm .....
S 1..1 nmg Purified talc........ ... 0.7 ng 10 Using a
~fluidized bed granul ating nachine, 15 g of the conpound of the. present ‘
—-tnvention was mxed with 285.6 g.of lactose and 122.4 g of corn starch.
. Separately, 22.5 g of polyvinylpyrrolidone was dissolved in 127.5 g of
water to prepare a binding solution. ing a fluidized bed granulating
-machi ne, the binding solution was sprayed on the above 15 mixture to give
granul &&&0sSA- 4: 5- g -porti on- -of- -rRgnesi um-st-ear at e« wadS5addezl to the obtained
-granul aas, aRd-gixed.. The, obtained mxture vas subjeghed fo a tablet making
S M ) _ 6.5 mMmin dianeter,
"t her ebyPOHVARKEPYF 310000 & %et-s - - each: ‘havi-ng- 150- 1y -i - height . 20
Separ at oatd ol uti on was prepared by suspendi .9 g of S
: hydfoxy%%ﬁi?%t%%%gltﬁm ose '3910; 1.7 g of “pol yet hyl ghgg‘“g‘f ycol 6000, -3.3
g of tilwFcsPERSdiasd luhes. 1 .g - of - purifi.ed.talc.in.. 272.165 g of . water. '
Usi ng i O tablets prepared above re coated with the
coat i n?dgggg?%ﬁﬁ‘f%lé’%g %?%‘céaf ed’ tabl'éts;  each '25°\€§vrf—‘%g 154.5 mg in
wei ght . Tibeaxphed1®a der epar at-i-on - of - a. phar.nmaceut i cal..cénposi tion: |iquid
‘inhal ang,,,.;Feegul atd on; . 30 Conmpound of the present i nvegntion o
cie.iuen.....400 g Physiological "saline ... /Il 0 ...l A
40 ng portion of the conpound of the present invention was dissolved i-n 90
m g of

b e RO B P e A R ) o R R e P ary
‘2004 7Presenportiiestson mae Mixdd eaphcd&dy: bagpulilectnsk Ehanl Xt .ar glézedrat 115
for, :y%ﬂgrEHte§e§é&éﬂlh¥? 5§9§iéigfﬂgﬁf%%Ehyfgfgggfid%gé was dissolved in
' 12?.5Vg of water to prepare a binding solution. Usiﬁg a fluidized bed
grénulafing machine, the binding solution was sprayed on the above
15 ' mixture to give g;anulates; 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 eqﬁippéd with a die/pﬁnch
bicconcave 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 of purified talc in:72.6 g of
“water. Using,a High Coated, the 3,000 tablets prepéred 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 Salife........ueooo oo, +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 adju;ted to a

35 - t@tal volume of 100 ml with the same saline solution, dispensed in .1



5 Preparation of a pharmaceutical conposition:- powder- i-nhal.ant Formulation: . -~

Conpound of'the pr esent invention .:;.;.L.L.; 200 [err]g  Lactose.

T 4,000 [errlg 10 A 20'%5'35uPBi 8940f t he

‘conpound of the present invention was uni.formy m-xed with 400 g of

| actose, and a 200 ny portlon of the m xture was packed in a powder |nhalef1

for exclusive use to produce 'a povvder “inhalant. 15 Exanpl.e . 164
Prepar ation of a pharmaceuti cal conpo,ﬁntl on: inhal ation aerosol
"Fornul ati on:” Compound of the present vention ............ 200 J ig
~.Dehydrated (Absolute) ethyl. alcohol USP...... 8,400 g 20 :
1,1, 1, 2iTperafdnsoioee Hamé ¢¢ﬁ§3i134$¢poule and. thk6, 8t6riyl el actide for

i ngredlﬁn;nlﬁggggngo gﬁeel f“ﬁri%pgrﬁfg br}/t di ssolving 0.0480 g of the corrpound -

g of ethyl alcohol. The concentrate is-

of the present 1nvention T
t,added to .an appr opriate filling apparatus. The 25 active ingredient 5
concenty 155, &4 spensed into aerosol container; the headspace of the
container s purged with Nitrogen or HFC 134A vapor (purging ingredients
shoul d Brepacabian PEner phidwezebtppal mopges)tiend pavdeseahiedlant h val ve.
11 234‘%&::18551%%134'6‘ propellant is then pressure filled into the sealed
- cont ai ner. 2 January 2004 74. CLAIMS 1. A conpound according.to.
forrrul eIIO(nP)Dun@IOﬂ?ZLhRBPSeW emmt.ﬁ-ﬂ[ er.rl)n. A. (aod2)n X (c) is a phenyl

lO A 20 g.portion.of ‘the compound of the present invention was uniformly
'_) mixed with 400 g of lactose, and a 200 mes portion of the mixnure‘was
packed in a powderx 1nhaler for exclusive use to produce ‘a powder

1nhalant

15  Example 164

" Preparation of a pharmacéutical composition: inhalation aerosol.

Formulation:
. Compound of the present invention............ _ 200 ug
Dehydrated (Absolute) ethyl alcohol USP...... 8,400 ug
.20 '1,1,1,2-Tetraflucroethane (HFC-134A}......... 46,810 ug

The active ingredient concentrate is prepered by dissolving 0.0480 ¢

- of the compound of the present'invention in 2.0160 g of ethyl.alcohol.

The concentrate is added to en appropriafe 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 oxygeni and is.

" sealed with valve. 11.2344 g of HFC-134A propellant 1s then pressure
fllled into the sealed container. '

- 30



= one or nore heteroatons or- a naphthalenyl, 5,6,7,8- tetrahydronaphthal enyl
- or.biphenyl group; Rl, R2 and R3 each.independently represent a hydrogen
_atomor 10 .halogen atom or a phenyl, -OR4, -SRI, -NR4R§?~ENH@Qﬁ%p4
* CONRAR5, -CN, -NO2, -COOR4 or -CF3 group, or a straight or branched Cl to
C8 al kyl group which nmay optionally be substituted, for exanple, with a
hydr oxy or al koxy group, wherein R4 R5 each independently represent a
hydrogen atom straight or 15 branched -Cl to C. al kyl group or t.ogether
forman alicyclic ring; or Rand R2 together forman aromatic, alicyclic.
-or -heterocyclic ring, nis an int@&fEmM3IromO to 4; A represents a ,
-CH=CR6-, -CR6=CH, -CR6GR --, -CO, -0--, -5-, 20 -S (0) -, S2 or -NR6-
group, wherein R6 and R each independent]ly represent a hydrogen atom
‘'strai ght or branched C1 to Ce alkyl group or R6 and R together. forman .
calicyclic rilng; A icompeUnst egeoriam ot Fogmulsr diilded that when in = 0, A
i's not -CH2-; 25 pis an integer froml to 2 and the substitution in the
azoni abicyc-lic ring maybe in the 2, 3 or 4 position including al
possi bl e configurati ons of the asymretric carbons; 12 January 2004 75 B
represents agrg of, formula i) or ii): ii) P whgrein Rl -
- represents a hy gen \at o a hydro or me I oup; d R8 and RO eac
*i ndependent lé rn (R :t);RTLf‘ WﬁZ&ﬁzﬁfRIm(e‘plg nts \%ﬁlydrogen or
hal ogen at om B2 “a~10XStrai ght or branched Cl %o al kyl-group and Q
represents a R3 X ' : .

"5 wherein:

© is a phenyl.ring, a C, to G, heteroéroﬁatic group containing
one or more hetercatoms or a naphthalenyl, 5,6,7,8~
tetrahydronaphthalenyl or biphenyl group; .

R!', R? and R® each independently represent a hydroéen atom or

10 halogen atom, or a phenyl, -OR‘, ~SRY, —-NR‘RS, -NHCOR‘, —-CONR‘R?,
-CN, -NO,, -COOR* or -CF,; group, or a étraight or branched C, to
Cy alkyl group which may optionally be substituted, for
example, with a hydroxy orvalkoxy group, wherein R*® and R®
each independently represent a hydrogen atom, straight or

C15 branched C;, to Cy alkyl group or together form an alicyclic
- ring;-or'Rlahd‘thogether form an aromatic, alicyclic or
:*hgterocyclic.ring,

n is an integer from 0 to 4;
LA represents a -CH=CR®-, -CR®=CH-, —CR%F-; -CO-, -0~, -S§-,

20 -5(0) -, Séz-or -NRS- group, wherein R® and R’ each independently
fepresent a hydrogen atom, straight or branched C, to Cy alkyl
group or Rf and R’ togefher form an alicyclic ring;

m is an integer from 0 to 8; provided that when m = 0, A is
~not -CH,-; :

25 P is an integer from 1 to 2 and the substitution in the

~azoniabicyelic ring may be in the 2, 3 or 4 position including

all possible configurations of the asymmetric carbons:;



-single bond, -CH2-, -CH2-CH2-, --0-, --OCH2-, -'S-, -S-CH2- or -CH=CH;
and X represents a phar rraceutl cally accept abl e ani on of a nono ar.
“polyvalent acid. 15 2. A conpound according to claim 1, whed@uanrR004R> and
. R3 each independently represent a hydr ogen atom or hal ogen atom or a
phenyl , --OR -, -SRI, -NR4R5, -NHCOR , -CONR R5, -CN, -NO2, -000R or -CF3 -
group, or a stral ght or branched Cl to C$ alkyl group which may opti onaIIy
be substituted with a hydroxy 20 group3- wherein R and R5 each
|ndependently represent a hydrogen- atom straight or branched Cl to CB

al kyl Ci“e%bfgseﬁ@%t hetodPrde %o%utl% Gherdd @hicyclic ring; or RL and R2

t oget her orma to Cl aromatic, to C10 allcycllc or C3 to C10
- heterocyclic ring. 25 3. A corrpound accordl ng to claiml1 or claim 2,
wherein ‘A represently a -CH =CR6-, - CH§=Ci -CR6R -, -CO-, -0-, -5-,

¥h i ndependently represent .
$- al kyl group or R6 and
January 2004 76, 4. A

-a- - hydrogen atom str or branched Cl
R7 together forma C3 R C1L allcycllcrlngQ
conpound according to any one of clains 1 to [3 wherei n any al kyl -group
present as R to R or Rll contains from 1 T carbon atons. 5. A
conpound according to any one of clains 1 to 4 5 wherein p=2. 6. A
conmpound according to any one of the preceding  clainms wherein (c)
represevitesaimpliehyteppysemtylsy hyimrgdn atfemyls l‘tycibrrraqylor megtiityial enyl |
56,7, r.a | m dazol yl or

benzot %rtfilgq %g{ %aﬁ{%g@ gge&l, lng%ﬁ@%%%%?d?% %/o claim6, wherein -
represents a phenyl, pyrrol I or thienyl roup 8 A conpound according.-to
any one of the pr ecedR Y i s wher ein : R3 each |ndependently

‘"represent -a \Q

wherein R represents a hydrogen or halogen atom or a

+_S(0)_1 S or -NR6- g;@g[ﬁs V\,herel n R6 .and

-4

10 straight or branched C; to Cy alkyl group and Q represents a v
single bond, -CH,-, -CH,-CH,-, ~0-, -0O-CH,~, <S-, -S-CH,- or
-CH=CH-; and
X represents a pharmaceutically acceptable anion of a mono or.
polyvalent acid. - | _

15 2. A compound according to claim 1, wherein R!, R? and
R? each independently represent a hydrogen atom or halogen
atom, or a phenyl, -OR‘~, -SRf, -NRR®, -NHCOR?, -CONR'R®, -CN,
V—NO,,_, —~COOR* .or -CF; group, or a straight or branched C; to G
alkyl group which may optionally be substituted with a hydroxy

- 20 group, wherein R! and R® each independently represent a
hydrogen” atom, straight or branched C, to Cy alkyl group or
together form a C; to C;, alicyclic ring; or R' and R® together
form a C; to C,, aromatic, C; to C;; alicyclic or C; to Cy
heterocyclic ring. |

25 3. A c_ompound according to claim 1 or claim 2, wherein:
A represents a —CH=CR®-, —-CRS=CH~; ~CR®R’-, —-CO-, -O-, —-S-,

' -5{0)~, SO, or -NRS- group, wherein R® and R’ each independently
represent -& hydrogen atom, straight or branched C, to Cy alkyl

group or R® and R’ together form a C; to C,, alicyclic _-ng



- hydrogen or hal ogen atom or a hydroxy, nethyl, tert-butyl, 15 CH20H,
3- hydroxypropyl, -Owe, -Nve[err], -NHCOW, CCNH,, - CN, CCCNb or
. -CF3 group. 9. A conmpound accordlng to claim8 wherein F{ﬂ2~ﬁTUQEKQQQ§ each .
- independent |y represent a hydr ogen or halogen atomor a hydroxy group. 20
10. A compound according to claim9, wherein the halogen atomis fluorine.
11.. A conpound according-to any one of the.préceding clainms wherein A
represents a -CH2- CH=CH -, -CO, -h&ﬂ6‘ -NMe-, -0- or -S group; nis 0 or
1; and mis an integer from 25 1 to 6. - 12. A conpound according to claim
11, wherein A rem es@icurdl «GdbriingHeHamy orfd off @URigRd 1Mdes 31, 2 or. 3.
13, A C%E ound accordlqg to any one of the preceding .clains wherein the
azoni abf r%)ﬁjdl AR S SR REEF ST taf?epéotﬂl Br &feR atepnvaims s rom
3- phenox yfs opy&arb’brphﬂim@g/et hyl, 3-' phenylallyl, phenethyl,
- 3- phenyl prop phenylbutyl 3 (.2- hydroxyphen ) propyl
3- (4- quoroﬁ%e oy )GRERSARG ZACqeditydokPe ﬁﬁyﬁéﬁlwsyﬂpﬁ@pﬂl
2-3 hi engpepdd gt pd2 or  3- t hi en- 2- y- Ipropyl group 35 14. A conpound
according to_any one of the preceding 12 January 2004 77, clains wherein B
represents & grodp SFPHBIGIERLCONALAAd tRS 28d ©nRO odashei paesesdaat | v
- T epreseitz @nPheddeirdd M lélsen%st i E‘E)élmyl 2ol 107 c8iehypny! group and
R11 represents a hydrogen atom oun accordlng to any one of i
cl ai ns Prtﬂ-fl?lph@%eﬁ@%tbaﬂ@ﬁﬁéseﬁt@ dr @r@@pr@fl)’ﬁépﬁﬁpét@ﬁﬁ)ﬁnahd Q

repr eseflizo @ i1 A0Ndnidaz6121, orCHRnTHRn19588R10E ARL0XYgeNn atom
16. A conpound according to any.oné of the preceding” cl alng mhereln X -

r¥bresents o -br ofi GEMPONNGr REEOFA1NGY P GARAEC 6t aWBeERILEN® 10 17. A
- Comou%ﬁ%@rﬁﬁg R AN OB?J:Q‘(olgfﬁeoEr %ﬁ%@h‘}g group. o

8. A compound according to any one of the preceding
clalms wherein R!, R? and R?® each 1ndependently represent a

hydrogen or halogen atom or a hydroxy, methyl,-tert—butyl,

15 -CH,0H, 3-hydroxypropyl, -OMe, -NMe;, -NHCOMe, -CONH,, -CN,
' ~NO,, -COOMe or -CF; group. | |
9. A compound according to claim 8 wherein R!, R? and R?

each independently represent a hydrogen or halegen atom or a
hydroxy group.
20 10. A compound accordlng to claim 9, wherein the halogen
atom is fluorine.
1T. A compound accordlng to any one of the preceding
claims wherein A represents a -CH,-, -CH=CH~, -CO-, -NH-,.
—NMe—; -0- or -S- group; n is 0 or 1; and m is an integer from
25 1 to 6. ) ‘ -
i2. A compound according to claim 11, whefein A
represents a -CH,-, -CH=CH- or -0O- group and m is 1, 2 or 3.
13. A compound according to any one of the preceding
élaims wherein the azoniabicyclo-group is substituted on the
30 nitrogen atom with a 3—phenoxypropyl, 2-phenoxyethyl, 3-°
phenylallyl, phenethyl; 3-phenylpropyl, 4—ph§nylbutyl, 3-(2-
hydroxyphenoxy) propyl, 3—(4—fluorbphenoxy)prbpyl, 2-
benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-ylethyl or
3-thien-2-ylpropyl group. ' -~

35 14, A compound according to any one of the preceding



--clains wherein the azoni abicyclo group is substituted: in the. 3-position.
"18. A conpound according to claim 17, wherein the substlt n.t

. position has (R) configuration. 15 19. A conpound accor di ﬁgﬁ a'é’rbzﬂ
-wherein R8 is different fromR9 in group i)., and the asymetric carbon to
whi ch R8 and R9 are bonded has the (R) .eonfi-guration. 20.. A conpound
according to claim 18, wherein R8 is- different fromR9 in group i), and
~the asymmetric carbon to 20 which R$7and RO are bonded ‘has the (5)
configuration. 21. A conpound according to any one of the preceding clains

whi ch ig18igkngherkspner AROMAE, his
3(R) - Dg eJﬁyI acetgxy r?(lé?%%gesﬁ%%yscpropyl) 1- azonlnﬂgi cyc ng{BZ]Ranhg] oct ane;

br om de denqpdiently? repdepRaty B- Rbenuty) 2: Lhésnyhenaxypmepyﬂ.) 1-az

oni abi cycf@JI: 2 g}o lﬁgy_ay b 1
- 3( R) (2 2- Di ghenyl p?opl onlyl%xy ;:Sji%n(d?) Rpherne ??)Sr%%t?)a 1h}é1 ord & |atOcH§/cI o] [2 .
' . 23oct brovipleursd Rcqxddntr d;@azlypmwloaqltalms 1 to 13,

ee 2 Vi Xy) ¢ Y, ) 2 act ane;
brgm de‘l]h(‘%%lnP Y F%ﬁ"é%% og< %cg"rpo%é {p eny(/%{]acejtq CaX-) ?%f résr?ﬁtgl iyl
)-1- azoan%-‘amb?db@tp@, zaa%taneCHbT@m—dgmap or an oxygen atom. :

3(R--(2-F C ncxyethy 12° Januar
2(()0)4 76(3 1;”%%20 ni a |cycc?)>%lc2°%2&§]%%ttgon§%%¥g§m (?(efzé.:@%R * Cedl%g Y
(2- Fur aplams ydhex iyt rdxe2-qrterd ac étromide, 1-chl®dmphkienaxyprop yl)-1-azo .-

ni abi Cy@fﬂfu&%@ aa&e,arpqum de 5 3 (R - (2, 2--Dithi en- 2-yl acet oxy) -1

(3 phenoxyprop -azoniabl'c yclo [2.2.2]octane; brom de
A compound according to any one of the preceding

'-clalms wherein the azoniabicyclo group is substitut&d in thé
3-position. o |
© 18. A compound according to .claim 17, wherein the
| substituent in the 3 position has (R) configuration.

15 . 19. A compound according to claim 18, wherein R? is
different from R°® in group i), aﬁd the asymmetric cérbon to
which R® and R® are bonded has the (R) conflguratlon

20, A compound according to claim 18, wherein RB is
‘ different from R® in group i), and the asymmetric carbon to

200 - which R® and R? are bonded has the (S) configuration.

21. A compound according to any one of the preceding
claims which is a single isomer. _

22. A pompound according to claim 1 which is
3(R)-Diphenylacetoxy-1-(3-phenoxy-propyl)-l-azoniabicyclo{2.2.

25 2}octane; bromide -

3(R)—(2—Hydroxy—2,2—diphenyl-acetoxy)-1-(3~phenoxypropyl)—1—az
oniabicyclo[2.2.2]octane; bromide . % '
3(R)-(2,2—Diphenylpropionyloxy)—1—(3—phenoxypropyl)—1~azbniabi
cyclo[2. | ' |
30 2.2)octane; bromide’
3(R)-(2—Hydroxy-2—phenyl-2—thien—2—yl—acetoxy)-l—(3—phenoxypro
pyl)—l—azonia-bicyclo[2.2;2]o¢tane; bromidel' ,
3(R) - (2-Furan-2-yl-2-hydroxy-2-phenylacetoxy)-1-(3-phenylallyl
)-l-azo-niabicyclo[2.2.2]octane; bromide . : e '
35 3(R)~{2-Furan-2-yl-2- nyeroxy 2-phen ylacetoxy)-' (2-phencxyethy



- 3(R) - (2- Hydr oxy- 2, 2-di - t hi en-2-yl acet oxy) - 1- phenet hyl -1 --azonia bicy 10
cl o[ 2.2.2]octane; bromde

_3(R) - (2- Hydr oxy- - 2, 2-di - t hi en- 2-yl acet oxy) - 1- (4- phenyl but {3-January2094i a
-bicyclo[2.2. 2] octane; brom de 3(R)--(2-Hydroxy-2,2-dithien-2

-yl acet oxy) - 1- - ( 3- phenoxypropyl)-1 15 -azoni a b| cycl o[ 2. 2. 2] oct ane

‘brom de 1-[3--(4-Fl uorophenoxy) propyl ] -3 (R
- (2--hydroxy-2,2-dithien-2-yl aceto x%‘-l azoni abl cycl o[ 2. 2. 2] oct ane;

- chloride 3 (R) - (2-Hydroxy-2, 2-di.t hien-2-yl acetoxy) -1- [3-

( t2 h]yflr Qxymhg?ama&&}@l@[pyﬁlzﬁo@@amamwﬁi&&2 . 2] oct ane;
riflugroace

3(R) - (25 Sl dr 62y FRranaf il efm BYGIREE SRNRIY B a %01 = 1= (3 Rhesyoxyprop

1)-1-azogmjaibigycl o[ 2. 2. 2] octane; trifluoroacetate

' 3(R) (2- Hydroxy-2, 2-.di thi en-2-yl acet oxy)-1-(2-thien-2-ylethyl) -1-azo

- ni abi cyEF-BP?CYCéPé%t%n%} OB ¥Rk ddpomide

'3 2 2 st i S i ! Valsit
e e
1- (2- Be¥&yPoxyet hyI) 3(R) - (2- hydroxy-2, 2-di t hi en-2-yl acet oxy) -

1-azoni gpi gysl Qégage Z]bP&ﬁiacﬁ@ trifluoroacetate
3(R) - (23Iégdroxy- di t hi en- 3-yl acet oxy) - 1- ( 3- phenoxypropyl )-1 30

" azoni ab® et b@?HEth]’JéX}‘t%:n%'deTtdm%?—‘ﬂ-ac(@qjhémﬂl-&PH%ne)thﬂ-(lR)azonla

(9- Hydrgxy. -fluorene--9-carbonyl oxy) 1-azoni abicycl o[ 2. 2. 2] oct ane;
brom de 3(% (9 Hydr oxy-9[ H] - f | uor ene- 9- car bonyl oxy) - 1- ( 3- - phenoxypr opy
1-Y01 - az@he bbi ¢y2] ofame 2)weamike  bronide 35 3 (R) - (9-H-ydroxy-9 [H

-fluor hyl Janugy.
i abi oyersr 28! é;foct;%y;) 7 PRI 12220 M AR bR y1 ) -1-
3( R)-(9az¢i}ﬁ€ﬁoxy 9H- f | uor ene- 9- car bonyl oxy) - 1- (3-t hi en- 2-yl prop

yl)-1-az o% ag.]eo.c eiduonmde 3 (R - (9-Methyl-9 [H]
-fluorene- oxy H?% phenyl al lyl) -
3(R)- 2 Hydroxy-Z 2- dlthlen 2-ylacetoxy)-1-(3-phenoxypropyl) -1
' 15 -azonia- ,
bicyclo{2.2.2]octane; bromide
1-[3-(4-Fluorophenoxy)propyl] -3 (R) - (2~ hydroxy -2,2-dithien-2-y1.
aceto xy)-l-azoniabicycle[2.2.2]octane; chloride
-3(R)?(2nydroxy—2,2-dithieh—2*ylacetoxy)—l-{3—(2—hydroxyphenox'
20 y)pro pyl]—1—azoniabicYclo[2.242]octane; .trifluoroacetate
?3(R)—(Z—Hydroxy—z,2—dithien—2—ylacetoxy)—1—(3~pyrrol~1—ylpropy
l)-l-azonia-bicyclo[2.2.2]octane; triflucroacetate
- 3(R)-(2-Hydrexy-2, 2-dithien-2-ylacetoxy) -1~ (2-thien-2-ylethyl)
—l—azo_niabicyclo[2.2.2]octane} biomide _
25 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-thien-2~ylpropyl
J=1l-a zoniabicyclo[2.2.2]octane; bromide '
—(2¥Benzy102yethyl)—3(R)—(2—hydroxy—2,2—dithien—2-ylacetoxy)w
;-azoniabicyclo[2.2.2]octane; trifluorcacetate
'3(R)—(2nydroxyw2,2-dithieh-3-y1acetoxy)-1—(3—phenoxypropyl)—1
30 _~.-azoniabicyclo{2.2.2}octané; bromide
l;(3fphenylallyl)—3(R)~(9-Hydroxy—9[H]—fluo;ene"9—carbonyloxy)
~l-azoniabicyclo[2.2.2}octane; bromide l
3(R)~-{9-Hydroxy-8[H]~fluorene-9-carbonyloxy) -1~ (3-phenoxypropy
l)-1-azoniabicyclo(2.2.2]octane; bromide -

35 3(R) - (9-Hydroxy-9([H] -fluorene-9-carbonyloxy)-1l-phenethyl-1-azo



-5 1-azoni a bicycl o[ 2. 2. 2] oct ane; .bromi de :
3(R)-'(9-Methyl -9[H -fluorene-9-carbonyl oxy). - 1-(3- phenox1y£3r opyl. )-1-azo

_ni abi cycl o[ 2. 2. 2] oct ane; broni de January 2004

" 1- (4- Phenyl but yl ) - 3(R) - (9[ H] - xant hen. e- 9- car bonyl oxy) - 1-azoni ab icyclo
‘[2.2.2] octane; brom de. 10 1--' (2--P-henoxyethyl) -3 (R - (9 [H . -

- xant hene- 9- car bonyl oxy) -1-azonia - bicyclo [2.2.2]octane; brom de 1-

(3- Phenoxypropyi ) =-3 (R - (9 [H -x&hthene-9-car bonyl oxy) -1-azoni

abicyclo (2.2.2)octane;. brom de

-1- Pherkeﬁyicﬁﬁ)g 9% H @(@gﬁﬁ@h@;&ﬁ@{ebonyl oxy) - - 1--azoni ab| cyclo 15

- [2.2.2], octane;

© 3(R) - (B rb%yﬂﬂmxm?ﬁ?@ﬁ@mn%&wwaw (S piferiddysr Gy lprop 1) [i-

azonlabyy Li£&2bﬁ&éﬂ£5§éﬁ61]ky Ot ane; bromide
- 3(R)-(9--Hydroxy-9 xant hene- 9- car bonyl oxy) - 1- phenet hyl -1 -azo ni abi cy

“clof 2. 23Q§bt{%ﬁMQ¢h i Ble Pgiorene-9-carbonyloxy) -1- (3-phenylallyl) -
S(B) ( Or Ry, 0%y -9t ae O SRR PRl (3- thien-2-yl prop

yl)-1-azoni abi cycl o octane; brom de or (R} - (9 Met hyl -9 [ H

- xant he%éﬂerb%rr%%ﬁwbx%ﬁ £l Yoz st inepRasloxy ) - 1= —phenoxYPr_OPyl-

1)~ -azaru_aapé %ﬂﬂ%@l@ﬂ?@%&tﬂeﬂmb%na A corrpound according to any
one of the pr ecedi ng | -ains characterised in that it has an |1 C50 val ue

for mﬂsc%ﬁr‘l?h@mm‘éc]dpt-’oﬁ@ '((I—Qnﬁéf)] ~slantdeneiParB8Panvloxyl4l-azondebss for

e

t he prg_gﬂy‘ﬁtdo o ﬂ&&%“%r@mlé ormula (1) RL R3 (1) 1 2 January 2004 80 '

whi ch corfpri ses reacting an alk Iatlng agent of forrmula (1I'1) with a
cb(hpourﬂd' Errcﬁnﬁmaeqhyl) -3R) |9£ﬁ1vm<@me4h@na-r9-@@cﬂbooffykmlla@zpnml and

M R'blég?clcﬁs 29, Zﬁoctane, bromide

—{3-Phenoxypropyl)~3(R) - (9[H]~ xanthene 9- carbonyloxy) -l-azoni .
abicyclo [2:2. 2]octane, bromlde , ‘
1= Phenethyl 3(R)-(9[B]-xanthene-9- carbonyloxy)-l—azoniébicyclo

15 [2.2.2] octane; bromide 7 o
3(R)—(9~Hydroxy-9[H]—xanthene—9~carbonyioxy)—1—(3—phenoxypropy_
1)-1- azoniabicyclof2.2.2]octane; bromide _ '
3(R) - (9-Hydroxy-9[H] -xanthene-8~-carbonyloxy) -1-phenethyl-1l-azo
niabicy,clb[2.2.2]octaﬁe; bromide ,

20 3(R)é(9ﬁHydroxy—9H—xanthene~9~¢arbonyloxy)—1—(3-thien-2wylprop
~.yl)-l-azoniabicyclo{2.2.2]octane; bromide or
©-3{R)=(9=Methyl-9[H]-xanthene-9-carbonyloxy) ~1- (3-phenoxy-propy

l)-1l-azonia~-bicyclo(2.2.2]octane; bromide
23. A bompound accoidinglto any ocne of the preceding
25 claims characterlsed in that it has an IC50 value for -~
muscarinic M; receptors (Hm3) of less than 35 nM.
"24. A process for the preparation of a compound of

formula {I)

R1




- “wherein the substituent o

+-X, B, n, mand p are as defined in any one of clains 1 to 22. 25. A
process according to claim 24 characterised in that the resultlng reaction
_mixture is purified by solid phase 15 extraction. ..2.6-12R8R6HMM of
~forrmula (I1l) 20 O wherein B and p are as defi ned in any one of clains 1,

4, 5. 25 14, 15 or 17 to 22 and wherein the substituent on the azablcyclo
, group has (R)- configuration.. 27. A -conpound according to claim26 which
is 9-Methyl-9[H]-fluorene-9- carboxyl$% acid

1- azabicyel -0[2.2.2]oct-3(R)-yl ester; 30 -

9- Met hyl - 9[ H] - xant hene- 9- car boxyl i c acid 12 January 2004 81 . 1-azabicyclo
[2. 2.2] oct-3 (R), -yl ester; or 2-Hydroxy-2,2-difuran-2-yl-acetic acid
1- azabi ho[ePmP L 35S LRIt ing agspdikyleging esmpdund dlommoreul @I0Vii) 5
wherein p and R8 are as defined in-any one of claims 1, 4, 5 or 14, and
he azabicyclo. group has (R) conflguratlon 29.
28, wherein Re is a 2- thienyl or 2-furyl

g Q}tg;cuarﬁTGBthrth Xs

yzabi cycl o[ 2. 2. 2] oct-3(R)-yl ester; or

qzabi cycl o[ 2. 2. 2] oct - 3(R) -yl ester 31. -Use of

" A-conpound according to
group. 10 30. A conpofie
Oxot hi en-2-yl --acetic acio
Oxof uran- 2-yl -aceti c aci

- ~a.conmpound according to any one of clains 26 15 to 30 in a process for

produci ng a conpound of forrmula (1) as -defined in any one of clains 1 to_
22." 32. A-pharmaceutical conpositidAIdonprising a conpound according to
any one of clains 1 to 23 in adnlxture with a

5 ‘w1th a compound of-formula (III)

‘ O. B
h*(CHg# \EI/

10 (111) | _
Wherein,‘in each of formulae I, II and III, R', R?) R? ©, A,
X, B, n, m and p are as defined in any one of claims 1 to 22.
25. A process according to claim 24 characterised in
that the resulting reaction mixture is purified by solid phase
15- - extraction.

.26. A compound of formula (III)

. O\TT/B
: N- (CH,), 0
20 -
(II1)
wherein B and p are as defined in any one of claims 1, 4, 5,
25 14, 15 or 17 to 22 and wherein the substituent on the

azabicyclo group has (R)- configuration.

27. A compound according to claim 26 Wthh is
9-Methyl-9[Hl-fluorene-9- carboxyllc acid
1—azabicyelo[2.2.2]oct-3(R)-yl ester; : oo

30 9-Methyl-9[H]-xanthene-8-carboxylic acid



* pharmaceutical ly acceptable carrier or diluent,

to any one of claims 1 to 23, or a pharnmaceuti cal conpostgjon accor
.claim32 for use in a nethod of treatnent of the human

t herapy. 34. Use of a .conpound according to any one of clains 1 _25
or a pharmaceutical conposition according 'to claim32 for the manufacture
of a nedicanent for use in the treatnment- of respiratory, urinary or
gastrointestinal disease. 35. Use of & conpound according to any one of
claims 1° to 23 or a pharnaceutical conposition according to claim32 30

for the-rmnufagiurdg 0f 8 jnRd @qlﬁanyfloresLﬁ%e: in,the treat rrent of CORD,

: chronlc bronchitis, asthma and rhinit

.‘_7:-510 .

15

20

25.

2-Hydroxy- 2 2-difuran-2-yl- acetlc acid

' 1~azab1cyclo{2.2.2]oct—3(R) -yl ester.

28. A compound of formula (VII)

0
, o8
2); o

wherein p and R? are as defined in any one of claims 1, 4, 5 or

14, and whereln the substituent on the azabicyclo group has

{(R) conflguratlon

29. ‘A compound'accordigg to claim 28, wherein R! is a 2-

thienyl or 2-furyl group.

30. A compound according to claim 28 which is

Oxothien-2-yl-acetic acid l-azabicyclo[2.2.2]oct-3(R)-yl

ester; or Oxofuran-2-yl-acetic acid
l-azabicyclo[2.2.2]oct-3(R)-yl ester.

31. Use of a compound according to any one of claims 26

- to 30 in a process for producing a compound of formula (I) as

wdefined in any one of claims 1 to 22.

32. A pharmaceutical composition comprising a compound

 “according to any one of claims 1 to 23 in admixture with a

”pharmaceutlcally acceptable carrier or diluent.

_ 33. A compound according to any one of clalms 1 to 23,
or a pharmaceutical composition aCCOrdlng to claim 32 for use

in a mefhod of treatment of the human or animal body by

'ftherapy.

_ 34. Use of a compound according to any one of claims 1
to 23, or a pharmaceutical composition according to claim 32
for the manufacture of a medicament for use in the treatment-
of respiratory, urinary or gastrointestinal;disease.

35. Use of a compound according to any one of claims 1

~to 23 or a pharmaceutical composition according to claim 32

for the-mamufacture of a medicament for use in the tredfment

of COPD, chronic bronchitis, asthma and rhinitis.~

20 33. A conpound according

dlng to
ody by
to 23,



