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"This invention relates to new therapeutically’ﬁseful.Quinuclidine
5 derivatives, to some processes for their preparation and to
pharmaceutical compositions containing them. |
The novel structures according te the invention are
antimuscarinic ageuté with a potent and long lasting effect. In
particular, these compounds show ‘high affinity'for muscarinic Ma
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 incoﬁtinence, 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



- This invention relates to new therapeutically useful quinuclidine 5.

‘derivatives, to sone processes for their preparation and to
phar nmaceuti cal conpositions containing them The novel sthmammwﬁzxmbordlng
. to the invention are antinuscarinic agents with a potent and |ong |asting
effect. In particular, these conpounds show high affinity for nuscarinic
M8 1Q receptors (HnmB) In accordance with their nature as M3 antagoni sts.,
- the new conpounds are suitable for trgatlng the foll owi ng di seases:
respiratory disorders such as chroni € obstructive pul nonary di sease
(COPD), chronic bronchitis, bronchial hyperreactivity, asthma and rhinitis;
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- antiallergic drugs or -phosphodi esterase |V inhibitors. Conpounds of the
present invention . may al so be ex fled to have anti-tussive properties.
- Dependi ng on their nature the ne gnpgbunds may be suitable for treating .
“vagal Iy induced sinus bradycardi a petnds with rel ated structures have
" been described as anti- spasnodic anti-cholinergic agents in several
patents. For exanple,in patent FR 4 are described quinuclidinol .
~derivatives of the formula RL R2 3 anuary 2004 in which Ris H OH or
an. al kyl- group having | to 4 carbon~t6ns; Rl is a phenyl or thienyl
group; and R2 is. a cycl ohexyl, cycl opentyl or '

q

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

R1
R2 N

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 substltuted R, is H, OH, C,-C, alkoxy
or C,-C, alkyl and R, is H, F, cl, CH,- or -NR. ' "

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



S

t hi enyl group, or, when Ris H Rl and R2 together with the .carbon atomto
. Which they are attached, forma tricyclic group of the fornula: i \Q/ni‘ch X
i's -0-, =S or CHZ or an acid addition or quaternary a AMAY. '

t hereof . EP- 418716 describes thienyl carboxylate esters of fornula. Ra A O
wherein Ais a group (CH2)m (CH2)" mand n= 1 or 2 p 10 Qis.a -CH2-CH-,
-CH2-CH2-CH2-1 -CH=CH-, group Q'is a =NR or NRR group; Rl is a thienyl,
phenyl, furyl, cyclopentyl 15 or cycl ghexyl group, optionally substitut ed;
R2 is H OH Cl-C4 alkoxy or .Cl-C4 alkyl and R is H F, d, CH3- or -NR":
US 5, 654, 314 descri bes conpounds of. formula. 12 January 2004 Rl 3 wherein
R is an optionally halo- or hydnglxy-substitut ed C1 , alkyl group; Ris a
Clerr] alkyl group; or Rand R tpgether forma (Cerr] al kylene. group; X-
is an anion; and RL is H oHN or Cl_4 al koxy. The

present invention provides n&W qui i gderivatives with 5 potent
antagoni st activity at nuscarinic _ i ch have the chem cal
structure described in formula (I).” (CH2) -A -(CH2) N (CHz
R R3 15 (1) o : g

wherein R is an optionally halo~ or hydroxy—substitutedlci_‘ alkyl
group; R is a C,.,alkyl group; or R and R’ together form a Cgﬁalkylene
group; X is an anion; and R,is H, OH; -CH,OH, C,alkyl 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

e
10 (CH,)— A — (CHy)—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 étom., )
| 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;
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wherein: 4 is a phenyl ring, a C, to C. heteroaronmatic group containing

one or nore heteroatons (preferably selected from nitrogﬁﬂ 0X f‘ﬂ} and

- sul phur atom;), or a naphthal enyl, 5,5,7,8-tetrahydronaph 0 é? A

i 'bi phenyl'. 20 group; Rl, R2 and R3 each independently represent a hydrogen

hal ogen atom. of a phenyl, -OR, -SR, --NRerr]Rerr], -NHCOR err],
CCI\IR[err]R[err] -CN, -Ng err], --1 ' or --CF[err] group, or a straight

or branched C, to C8 al-kyl group whith may optionally be substituted, for

exanple, with a hydroxy 25 or al koxy group, wherein R and RS each"

i ‘ndepehdeznitepengpr @sent a -¢HDROgLN-GRESOR - SHCRPRRY, ecobrarts-hedsc to

Cerr]a ar Qup, et her for n_aljecycljc yrin or Rand R2 togef her
form ané @)orfat ?%12 a]IQ| cylg]ql JGHP ’he"frpeerr(?&)?cl’%‘ dn & q?’%h ahP{SREBGERELY r om 0
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- 1:0- er -NRl.err roup, erein and-R -
each |ﬁg§5‘3n ﬁclg}?%glgé %%‘é‘htg‘a H‘/ RE‘( traig

f8fMm straight or branched C, to

Cerr]al kg/laragﬂnupgezorfroRGOatmi 8RR pt@gméwrthﬁerm&n mk gycd iiG lhloﬂg—(fﬂ Ly an
|nteger fromoQ {: 8; rovinded that when in = 0, Ais not" -CH2-;. I's an
| nt egeP ¥1 & 1°tee gﬁﬂm ab3Rq (e Bﬂb?wtt“ﬁéoazb‘hlté"ﬁi E%F’r%blcﬁcﬁgcrray ‘be
n"t herZng 3may 4oeposnt|tcma incl gdigyg al lpgessbR! nc ggmﬁgg@qqtlﬁglgﬁet he
asyrmetrl carbons presents a group of fornmula i) or ii): ') ROR8
'R10 ii§e IR ‘?fep sé‘ﬁ?@“%tlﬁfdrcé‘@"gﬁnétom a hydroxy or methyl group;
~'and Ber@mas}a&teaahgmqﬁmng@mwa rigpeesepnt s R11 R11 wherein R11°
ﬁpresents a hydrogen or hal ogen. atom or a straight or branched ([err]
18 c8 al kyl group and Q represents a single bond, -CHerr]-, -CHerr]

i) )

R9
R1D>I\

R10

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.etdm, 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 configuratioﬁ;
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,



15 CH err]-1 -0-, -0-CH2-, -S-, -S--CH2- or -CH=CH, and when i) or ii)
“contain - a chi raI centre they may represent either confi gﬂﬂ;‘?tl om
represents a pharnmaceutically acceptable anion of a nono 4ent
~acid. "In the quaternary'"amoni um conpounds of the present 'invention 20
“represented by forrmula (I) an equivalent of an anion (X ) is associated
Wi th the positive charge of the N atom X- may be 'an' anion of various
~mneral acids such as, for exanple, C|3| oride, brom de, iodide, sulfate,
nitrate, phosphate, and organic acids such as, for"exanple,"acetate,

mal eate, fumarate, citrate, oxalate, succinate, tartrate, nmlate, 12
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preferal] wnidn 381Q%caekesh edhilckome chbamiide, @5@{@@%&19959? rﬁbrra*e@t e,
ni trate, acetate, mal eat e, -oxal ate or succi nate Mor e pre era

chl or i RECTHEM FEIEALEr | PRALE BRic 8 at BICH NFRE- confieEndPreferae yor ésem‘-

|nvent|&ﬂdﬁgge3@f&,§qebyrtmffl%gy‘;@eta(tle) descri bed above, which may héve _

one or nore assynetric carbons, 1nclude all the possible stereoisoners.

' The singl e i SEHEPEPUIESN? K {thPcRresentt hevanidper EeRRAYenfRe Hih thacfosoope of
the preggnigelspyedd AUbovkf @Hi/ckpfmas ha@e RInOT o R nd RPLESGRE S AD %’ b group,
it is 10 preferred-that said alk group contains 1 td 8, prefera Fy 1to
6 and o1 ugeeter bt WOES%W%S@&?WO&%% THenspegls éapmers pnfsuiptatresr ed

that any aam&yks&ﬁa@fmrmh%eeﬁgds%e o'femé('pr gax' inPd 36|n’- including

i -propyl, butyl includ ing a n-butyl, . "sec-b tert- 15 The
alicyclic a #et epbchelic R mys Wéntrle@ﬁeaeﬁlw rélrlaﬁilb)ﬂltgrotﬂmr nm:alS( 1)

Pref er ahlopeconnrine L4 am.3te pe&'&@ég@rx Eéoam rago abf{ﬁﬁbferaggae

-aromatic rings mentioned inre atton to pfe
cont ai mareoRreierAly, lpitef ér adilens agemso nﬁﬂb}éﬁt%thnrléffeweds wﬁf@mdg of

for nul a4 e ei n en rrol
t hi enyl h(aftzjré)?-lr %)P%ﬁlenyl E)na%h(%qlree%%ﬁ%ég tbg a2f)rnéa‘%3lw'tﬁlet ?A%hﬁ?/or?ag%&%al enyl ,

benzo[ Pnﬂl(‘alidé%@l yrprqnﬂlda@@t:yl mcl%mﬂotahlfamltyﬁ gFeThutiyd pact itegkar a
phenyl ,bd%)_(,fer" yl, or thienyl group; Rl, R2 and R3 each independently
respr.e-sent a hydrogen or hal ogen '

1 . The allcyclic and heterocyclic rings mentloned in relation to

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, -OMe,
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-



atom or a hydroxyl nmethyl, tert-butyl, -CH20H, 3-hydroxypropyl, -Owe, 25 '
©-NMe2 , .- NHCOWE, CO\IHZ CN - N2, COO\/e or -CF3 group, i cul ar
, 'hydrogen atom a hydroxy group or a hal ogen atom wherein 2t‘Jr"F§'E %’(‘%n atom
_is preferably fluorine; n O or 1; mis an integer from1l to 6,
... particularly 1, 2 or 3; A‘ represents a -CH-1 -CH=CH, -CO, -NH-, .
- -NMe-, -0- or -S- group, in particular a -CH2-, -CH=CH or -0- .group. . 30
It is also preferred that p = 2 and tge substituent group -OC(O B attached
to the azoniabicyclo[2.2.2]octane is, "at the 3 position, preferably having
~the. (R configuration. Further preferred conmpounds of formula | are those
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xan s (
-4 - f Buln)yrdorr@h}e—my[]i) —fZlmoyrcbmeXQy accaehtooanyoxy,

o et B SRS e Rt cr i R 0 o [

I-ﬂ5- t 19k oydare & h-eon er-]9- xCaéh t beonney-12 e Xayrwornyloxy,.
5[.H - drgbenr%oe( a, g]}pﬁcl_oge[phepe_- ?{ car btogycle oxy. _E§p_e%| glrl Y. 8rnefyerlr gdx v

2,2-bis(4~fluo rophenyl)-2-hydroxyace t o x Y

r

Z—hydrox'y—Z,2—di—p-tolylacetoxy, 2,2-difuran-2-yl-2-hydroxy acetoxy,
2,2—dithien-2—ylpropionyloxy,' : 9,1G—dihydroanthracene—9—carbonylloxy,
207 9[H]-thiroxanthene—9—_-carbonyloxy, _ or
5 [H]-dibenzo(a,djcycloheptene-5-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—hydrexy-2—phenyl—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—hydr'oxy—2 ;2-di-thien-3-ylacetoxy,
'9-hydroxy-9 [H]-fluorene—9-car.b,onyloxy,

S-methyl-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-



.conpounds are those wherein the -CIXC»B group in formula (I) is - . :

. di'phenyl acet oxy;- 2-hydroxy- 2, 2-di phenyl - acet oxy, 2,2- dlpﬁﬁﬂ%lgrqﬂbanyloxy
_2-hydroxy-2-phenyl-2<thien-2-yl-acetoxy, 25 ‘
. 2-furan-2-yl - 2-hydroxy- 2- phenyl acet oxy, 2, 2- di t hi en- 2--y|acetoxy,_

2- hydr oxy-2, 2-di -t hi en-2-yl acet oxy, 2 hydroxy 2, 2-di -t hi en- 3- ylacetoxy, 9

chydroxy--9[ H-fl uorene-. 9 car bonyl oxy,

- 9-rmet hyl - 9[Fﬂ f 1 uor ene- 9- car bonyl oxy, QB[ H - xant hene- 9- carbonyloxy,

9- hydr oxy- 9[ H] - xant hene- 9- car bonyl oxy or - 30

9- net hyl Pg xant hene- 9- carbonyl oxy.. The nost preferred conpounds of .
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henylanlno r opy phenyl am no) propyl 3- phenyl sui?anylpropyl
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2- chd onephepaxL)il @Ry ) p?’r()%qf"I di fl UQandﬂeegmcpﬁﬁgwoxy) propyl,
3-trifluoroznethyl phenoxy) hﬁ - (3- cyanophenoxy) p I

4- t hoxy

p

5 3-

3-(

3-(

3-

3- § cy%nb%ﬁé‘ﬁc?)&f)’bYPBBPny M@p éhéﬁm@ﬁ@@ﬁyphenoxyp)propyl,
31324 e h@erBBEN OXpAiReRYE - ¥1ol@%§rép§?ﬁ20[1,33](@Leépéanﬁgywp%xw{;fl&/dpyl
3-(
3-(
3-[

1

3-

3-

" 3=(2- car banoy| phenoxy) prop |nethylan1nophenox ) pr opy
3-(4- m?t-rb-’pfr%%%?l}b%%wopggnfe&yhm%phenoxﬁpﬁ6p9{ttr0pgenoxy)propyl

4- acet yiameeegﬁ@%xoymp%ﬂyl 3- (%JTPZIDQ&{E?«&Q%MJ&!T%}%(}Y}P 98}5
(3 h rox phenoxy] propyl , 3-(2-h droxynethylp enoxy) pr opyl ,
?*I&/ g?rét’ﬁ?FBﬁéﬁéW)enﬁrxwwrop&ﬂ(4 hy dtobdmet hyy phensrypprépyl

h»gdﬁ %Ml@rj%ya; Bryqpyl 33 L4~zhyﬁ§,wcpta§r}pé<xbut PPYllen 9xy) IRESE 5{ by -

4-

5 3-
(2-

é3 hydr ox phenox ) pr op g 4- 0Xo-4-thien
" p

71 dar Cohypsermaiv BRetyy) @reaéhzo@waimdrzxymséwlmmpyxwpropyz
3- enZYiDKYPBQEWoxibKén9999¥ggﬁ§¥y)hexyLd44Tﬂh§99%¥pﬂgﬂox§ypropyl,
3-(3-hydroxyphenoxy)propyl, 4-oxo-4-thien-2- ylbutyl, 3-(l-methyl-{1H]-
1m1dazol—2—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 | | ‘
~ 30 3(Rﬁ~(2—Hydroxy-2,2—diphenyl~acetoxy)~1—(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.



- 20 2- benzyloxyethyl group. Especially preferred conpounds are those
“wherein the azoniabicyclo group is substituted on the nltﬁf en at 4_\Mth a
3-phenoxypropyl, 2-phenoxyethyl, 3-phenylallyl, phenethyl “"gH but yl ,

- 3-phenyl propyl , 3-[2-hydroxyphenoxy]prOpyI 3- [4 quorophenoxy]propyI

-,2-benzy|oxyethy|, 3-pyrrol -I-ylpropyl, 2- thlen 2- 25 ylethyl or
3-thien-2-yl propyl group. The follow ng conpounds are intended to
illustrate but not'to limt the scopg of the present invention.

.3(R -Di phenylacetoxy I-(3 phenoxy- propyl )-1--azoni abi cycl o[ 2. 2. 2]octane
bronlde

3( R)--(32(-Rlllyd?o§"§/r5‘2"§ éﬂ'p%‘éWFDxéC%T%@Fyl&C‘E’SQ’ﬂHQﬁGiS?WWlPl1¥Ja)2'dma&lQ| -

cycl of %i2p2kost @fei2 b 98k 8 3R §2, |
2- Di phen Iproplonyloxﬁg 1- (3 phenox prlﬂgl) 1- azonlablcyC|o[2 2. 2] oct ane;

br om de® &} [ K ~EurER- by o pY Sr phndy Phony o2y i T L al@epbgyxyethyl) ~1-azo .
‘ (3 phqu&xg&ggm@pz-nglgcémg;ogkgmp&@ycl0(2 2.2]octane; brom de 12 January .’

'3(5?) ( 2RI s3rBurgn12-ying deeiapxz- pEeyivaaes o) 1= - (SRpreayyRopyL) ~1-aa0

ni abi cmlaghg zlczﬂhmt 2net MOMEmBad ) -
(2- Fur an- ¥ dr oxy- 2- - phenyl acet oxy) -1- (2-phenoxyethyl) --1-azo

ni abi cfdl%[’izrzz‘ﬁl&éltlaﬁé Wregwitasy $- B RQ-PhenruyPaeRYl) —Lly hzoniadcyr e 2- phehyl

R acetoxykr@ Qﬁogmﬁﬂpxgpgﬁgag) 1-azo niabicyclo[2.2.2]octane; bromde 3 (R
: (2, 2 Dit hi en- 2-yl acet oxy) - 1- (3- phenoxypropyl) -1-azoni abicycl o :
[2.2. ZFU@@aﬁ%*HYﬁﬁﬂﬁwdé 2-di-thien-2-ylacetoxy)-1l-phenethyl-l-azoniabicy

Eﬁd% (%ﬂgxgr@xyngggngL gfgﬂyaéz yl acet oxy) - 1- phenet hyl -| - azoni abi cy 10
cIo[2 octane; bromde 3 (R) - (2-Hydroxy-2, 2-di-thien-2-ylacetoxy)

;1-- (34( HéAYH BN Y 2 « 2=z il an-Bi ChadedXy? -2t bttrieay 1bnew )dd -azonia

3(R) (%lgygigf zgzqogtgggeq) my&@cetoxy) 1- ( 3- phenoxypropyl ) - 1- azonla-
blcyc 0[2.2.2 oct ane; bromi 15

- -] 3- C4RFT a%-rfbﬁﬁeﬁm%pﬁpﬂe@we]n 3t Ry aqeroxtyy di okyFRodyRIvR 21 yd Zmndeo

1- I chl ori de
é{g)-(%€?2§§?g§xpzq%gag?g%gﬁ%%gg?acetoxy) 1-[3-(2- hydroxyphenoxy)pro

M- %aiénﬂéb?i§@ﬁqﬂhgn2xz]b@@guﬁi - 3R} Fl(dohpéeetatd 2-dithien-2-ylaceto

xy) -l-azoniabicyclo[2.2.2]octane; chloride
3(R)—(2~Hydroxy—2,2—d1th1en-2—ylacetoxy)—l—[3;(2—hydroxyphenoxy)pro
‘pyl]-l—azoniabiCYClo[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-phenoxypropyl)—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 . | N

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



- 3(R -(2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3- pyrrol-1-ylpropyl)-1-a ~. 20 '
zoni a- bi-cycl of 2. 2. 2]octane trifluoroacetate - :
~3(R) - (2-Hydroxy-2, 2-di thi en-2-yl acet oxy) - 1- (2 th| en- 2 yl et anu?wlzog§o

‘“.ni abi cycl of 2. 2. 2] octane; brom de

3(R) - (2- Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1- ( 3- th| en-2-yl propyl)-1-a

.zoni abi'cycl of 2. 2. 2] oct ane; brom de 25 B

1-( 2- Benzyl oxyét hyl ) - 3('R) - ( 2- hydr oxy- 2, 2- d|th| en 2- yI acet oxy) 1 azon e

i abi cycl of 2 2. 2] octane; trifluoroacetate '

3(R) - (2 3-y| acet 1-(3-ph -1
: aﬁ)l Z:y((:IaOT lf iié fdlﬁz 4 %P%%,nadig Laget oxy) - 1-( P enoxypropy )- azom,

--(3- phmw(amwbylae R} (R ublyelioy cQf bmflogn eneeaapﬁaﬂ@mwy@m dza3Q . 30

n| ab’' |c 3%2 2%] tane; braonmide 3 (R) - (9-Hydroxy-9 , '

[H -l b carbé &FB%/) 2IPMAS henoxypr opyl) 1-a '

~zoni ab|:cml-qmmat&gmt[apefllﬁrreﬂbd@-é’aﬂo&yio;éﬂ ~Hydsopyeddbkopyl) ~1-azo

- -fluorene-9-ca % - 1- phenet hyl -1 -azoni abic ycl o Z.EToct.ane;
broni dé Pt §é’ﬁ’§'%4—&§ GRINOHFPRAF BN '

- 9- car bonydl-exyhy Is(t31h ke em)-ny[lmr—QBMl:herle1@—@13@:@:@65/]{0;2@0-‘1( IF:L“zon:s.allr:u.cyclo

- azoni abj.cycl bromde 3 (R - (9-Mthyl
-fluore Xé92(c?!;aﬁ;f)%rf'|eyl f%“lgel ( 3- phenyl <(31I I)yl )(- 1- azoxl a

bICyCI(ﬁ%&22P3kﬂﬁifﬁﬁhylbL®URﬂkX9[H] -xanthene-9- carbonyloxy) ~1- azonlablc clo

3(R) - (9- Mt "2“1} f | uor ene- 9- car bonyl oxy) - 1- ( 3- phenoxypropy )--1-azo 5
" ni abi cy g)f?‘: 'lf;gc't SREML oni de

11 4- Prue-rxw-buérydﬁyp?r(:ﬁ?}m%[(m mm;h@gﬁt&r@rsbem&m)ax}yqzxaabam&wc@o
12.2.2] gct an brom e 1- (2-Phenoxyethyl)-3 (R

- -xant helfe? gziﬁ? %QTldel ‘azoni abicyclo [2.2.2] oct ane brom de 10 :
"1-(3-- Hh@maxwmﬂpad (h) - 86 Rl r{Ahbhexan-haneofly1 6anbany b oxdaksilydzofy ahbeycl o

[2.2.2] octane; braom de
1- Phené%ar?ﬁPeB(I?ﬁ GEH] - xant hene- 9- car bonyl oxy) - 1- - azoni abi . cycl o[ 2. 2. 2]

. oct ane;3 (tmermdﬂy@rc(ﬂ—sr[ﬁﬁ 9x£ﬂﬂ{é}9@®9ch|fﬂ:on;2rm)hqﬂqa ghQ%%‘ﬁ’dﬁf’iﬁ—l 1-

pheno 0;03%2 2- azoni abi cycl o[ 2 2] oct ane; brom
: 3 %2) P ]E?[[ I—I]2 IpfitR@se- Bremkdfony| oxy) - 1- phenet hyl - | - azoni abi cy
' cl 0[2 ﬁRX}QEimoxpl@m]d&anthene 9- carbonyloxy) l-phenethyl -1- azonlablcy
clol2. 2 2]loctane; 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)-(9-Methyl-9[H]~xanthene-9- carbonyloxy) -1-{3-phenoxy- propyl} -a

zonla-blcyclo[Z 2.2}octane; bromlde

. The present :anentlon also prov1des processes for preparlng'
compounds of formula (I)
25 : The quaternary ammonium derivatives of general Formula I,-_'may be.
'prepéred 7' 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



" of the cor r espondi

3(R) - (9- Hydr oxy- 9H xant hene- 9- car bonyl oxy) - 1 (3-thien-2-ylpropyl)-1- -

" azoni abi cycl 0] 2.'2. 2] oct ane; broni de . 20

3(R) - (9- Met hyl - 9[ H] - xant hene- - 9-car bonyI oxy) - | - (3- phenoxy- 2p+a(5‘b'§m2q04

.. zoni a- bi cycl o[ 2. 2.2] octane; broni.de The present invention also. prOV|des
processes for preparing conpounds of fornula (1). 25 The quaternary.:

- ammoni.um derivatives of general Fornula:.l, may be. prepared by reactlon of'
an alkylatlng agent of general Formulggll wth conpounds of general :
"Formula Ill... In Formulas I, Il and Ill, Rl, 2 .R R3, O A X B/ -n,. m
and p are as defined above. 12 January 2004 10 R (r -1 (CH+ ----A(CH
2n 2)m; X R2 R bt hods a), b) |- This al kylation re ctro O rried -
-out by -t WiR1dT{TT 6r-ept(CH, exper i-ne[UH), progeduses, and B)which Hre: -

n particul ar method b) prOV|de§JdQMay experi
process, using sqid phase extractlo met hodol ogi e
par al | el pr°$.rat:%n 5 of several co ounds Met hods a) and b) are. .
described in the experi tal section. ound of generafy Fornul a |
“which are not commercial 'y avail abl e h&V@’ WKeéh b repared by syntheSis

- according to standard nethods. For exanple, conpounds wherein n = 0 and A=
~--0,-S--or -NR6, wherein R6 is as defined above, were obt ai ned by reaction -
omatic derivative or i t with an -
2 HQOLﬂuJa_R&}@ﬁ}ifﬂmi X wherefin X nay be a
ogen or. a sul phonat
Sroula 11, where ns= |~ we
R3 . : X

“descri bed bel .

- .al kyl ati ng ageﬂR1"
- hal ogen and Y may
conpounds of' gener

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 .

.) ‘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 -



fromthe correspandi ng al cohol derrvative of general Fornula IV by.- 15

- known nethods. R - C-(CH2),.- (CH2)111 -HR2 R3 1V, qpou :
general Fornula 11l may be prepared by three 12 January 2 ferent
. methods c,d and e illustrated in the follomnng schene and detalled in the
,experrnental section. Method c N—( Cyr},” YO O VI Method d - f_=
N-(CH2), Method e N YNJ OOCHOHIII 5 Sonme conpounds of general “formula

~1lll.where B is a group of fornula |)11R8 and RO are as described above and
‘R10"is a hydroxy group, may al so be prepared fromthe gl yoxal ate esters of
general formula V| reacti on with the correspondi ng organonetal lic
‘derlvat?%é?eq@§tR§efaﬂFﬁJﬂ NBEfOY FlIeSTEERER PR 1thecotRIdamdsg of chrmeeraK

for mul' agdi 1y i hec iy eppeednd {1 theri&or respondi ng gl yoxylic.acids
follomnng the standard nethods-c, d and ..

- OH
Method ¢ N@
. v

| Dk -
, . .0 o :
_ _ VI : ) )
_ ' ‘Method d /\:>/
N~
: R {CH.) . -
B0, | _B A N (CHy);
R R
.:I O . O i

Method e -
\ = OH
BYN\/)A : v

0

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.

\ﬂ)j\ ’ R8—ImMmgli} - - /. O\I.rB
NH(CHZ)p > NH(CHz)p - O
. Methodf - B
m
10 .+ Compounds of general formula  VII may be prepered from the

corresponding glyoxyllc acids following the  standard methods ¢, d and
e described above and detalled 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) .



_ ‘& described above and detailed in the experinental: secti on ~The glyoxal ate - -

~derivatives of formula VII where Rlerr] is a 2- thi enyl ﬁ fu[r}%/ioé?r4

__group' have not been described before. 15. The follow ng c
“..exanpl es of conpounds of general. fornmula Il and VI1 which have not been
- described before: 9-Methyl-9[H - f1 uor ene- 9- car boxylic acid
.~1l-azabicyeclo[2.2.2]oct-3(R). 1 2 January 2004 .12 -yl ester (| nterrredl ate o
1=1c); 9-Methyl -9[ Hl - xant hene-9-. carbpxylic acid
~1-azabi cycl o[ 2. 2. 2] oct-3(R) -yl ester (internediate I-ld)
- 2= Hydr oxydi t hi en- nxél--agetl acid 1-azabi cyclo[ 2. 2. 2] oct - 4-yI ester - -
(i nter mediaf8"FL 4a)" *ERoTH €h-127§1 L aceti ¢ acid 1-azabicyclof 2. 2. 2] oct - 4-yl
ester q-Hvettayied|mi-eahtdble- Ocarhbeyt 2 Woidcetheawdydlo[2. 2120] oct- 3(R)

I'-azabi cygl o[ 2. 2 oct -3 1 ester (intermediate |-4Q).
‘Oxof ur an-"; --%Fe’écé’%ﬁt@rﬁﬁéﬂggatzéﬂ? tyclo[2.2.2] oct-3(R) -yl .ester

) {lnterrﬁyﬁyﬁ&exydfhﬁLen22#VI”éB@tla Zc o furaab2eybi@eeid @186t di-y1 ester
: zabl cIo{HZ 2. Ze]O ct-3(R) -yl ester (internediate |-4d). npounds  of
mul & NPEEGUPAHE 114241 hydr axy- 1 -az_abic ycl of 2. 2. 1] heptane, described in

_1_V‘l)lSOOS.ﬁm%hlﬁ];!dFDXMJataZablé‘dﬁ.@l aF 2z 252 00lane 2 . deseridgd Ege&ob, C A
et. al Hel v. Chi m Act a F]1958) 41, 1184-1190 3 (R) -hydroxy-l-azabicyclo -

(2. 2. 2] “BEEARRIBTES3 (S Phy dr oxy- | - azabicycl o[ 2. 2. 2] oct ane, descri bed in

Ri ngdahixotRieAct-ay1Phak il SueGd 1202439410 (262 . 28d-283rand] coygmrcial |y
avai | abl e from CU Chem e Uetikon GrbH: The f.ol | om ng exanpl es. are intended -

to ill uSEFEFBSR® 169 o linit, the experinental procedures that have

been deﬁ@rfubaﬂ—ab@/-@cetﬂl&aﬁfdr @Cgﬂéﬁﬁzﬁlot[be2pﬁﬁf@f-@hi)c moigs were
confirned %\éﬂ%d H_25 NMR-and MS. The NVR were recor ded using a Varian 300

Mz i nsERE dnéfi cal shifts are expressed as parts per.million (5)
fromt %Hyﬁﬁjbﬁf%b—ﬁeff&f&n%ytlehééf@é hydias Ill-aagmailfte.lor[zpwz foruasR)

deternln%d Xer (1ntermed1ate 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.
Helv. Chlm Acta (1958), 41, 1184-1190
. 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



- electrospray ionization nmass spectonetry on. a -Hew ett P
“winstrument. Method - a 35 Exanple 20- Preparation of 3 (R)_ .

- washed first . with and-t hen

- HPLC, using reverse phase chronmatrography on a \Waters instrument, wi'th
~.val ues greater t han 95% bei ng obt'ai ned. Ml ecul ar t ons {a% obt arﬂﬁﬁ 30 by

it

- (2- Fur an- - 2- yl --2-hydroxy- - 2- phenyl - 12 January 2004 13 10. @
" acet oxy) - 1- - (3- phenoxypr opyl ) - 1' - azoni abi cycl ot 2. 2, 2] octane, broni de.
- 200. g of ( Furan-2-yl)--hydroxy- phemy acetic acid 1- aza- bi cycl o[ 2.°2. 2]

- oct-3(R) -yl ester (0.6 mol) were suspended in4mM of CH3CN and 6 m - of
CHC13. To this suspension were added. 0.48 m_ (3 nmm.1) of 3- phenoxypropyl
~ brom decehPEEt -5t (rPRAROTEIToPY L h- a3 e AbLEWPES (R - @1 PRt3%for bramidspher e,
* sol ventmoweg @ revaneeat £d,1)Enharo e radded cand- theg 1ma>§tau5§c§él'h rrzeQ The
solid obtained was filtered and washed several tinmes wth

was 0. PFtg3(Bhugl §etert (% ccBRpbUMErEs sasPaRogdiia 6fmh|cefst€§ﬁe%rmds6 mH NNR
- (DVBO- ¢fp) Cl-ftl:B 30- _'I?o Ztgu(smsu@ nsg0125we3§én a&&'&d 034810m.'£m(§- o193 6P 8- 60. (m
76,395(m1H) 0 (m 1H, 6.2 (ouledd 1H)
: 95 (Iﬂhen?§yprogy19§r?mﬁ H%ftqr;g;;;rggg(ﬁﬁr ﬁﬂ)h qt7(pom tempatdturgSin

_(M'Br] '1ne4625tMPspHRB C. sdPrdiRls h%re epa e eE@ﬂxer n'-?£§ td! QaOkpe

- 3(R) - (2-Hydroxy- 2, 2- d|-th| en- 2-vyl acetoxy)-l [ 3- (napht ha :

-~ 1-yl ox P Bﬁ?/li]tlfreézorﬁh&b’ﬁ@%qi o[oPtaipngd wrm dadtered falrrqiowealeecr @ewez0160 ny
(017 rorRks) woin me@eexym@é ee #a¥lg3eeLi C (g8id of
.. 1-aza- bi c%{cl‘g) [2.2.2] oct--. e aester \t/%/ere dr}gsool &é&l?nc%mr‘ﬁéugfd dirso.
thi s s&EERBR qfé§1ﬁﬁt%ﬂe%rﬁml) of 3-(naphthal en- 1-yl oxy)- propyl
iy ori dg- waue. @g{@@idgﬁftgrlsgg_rzr >0 (glvere,ﬁl)?hE o rrgorrm)errpjerl%t Ureqpt he

- .mxture was_purified soi I d phase extraction with a cation exchange 25
" 'Mega BondOeP ul- dﬁ.‘rt?‘i”dgé %r@w &85 2 O6ndint i YHed Sak0 pla=1H) b &% 6031 M

NaH2P rag. T rec o) fur et tgy tbhescartr e
O4 dbubi&rqd, h@n @45 D(I@Sms € é/@s(nﬁp@hr & t-Hh 80Ca, 189 7030‘

ree tinmes w't M of
rinsi ngTawky! altfs éﬂaﬁﬂ ng46r%1t fere] dl6§. °CFhe  armmoni um deri vative was.

'To

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; trifluoroacetate' _ '
20 - 60 mg (0.17 .. mmols) of hydroxy-dithien-2-yl-acetic acid
1—azafbicyclo[2.2.2]oct-3(R)—yl eefer 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’te 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.

Id,j



- eluted with 5 m .of 0.03 MTFA solution in-CH3CN: CHC13 (2:1). This 30
“solution was neutralized: with 300 my of pol y(4-vinyl pyrlﬁ\raéa_l r%gjtered -
~and evaporated to dryness. The yield was 17 ng (15% of t 2o, &nd H
. N\R (DMSO-d6): b 1.7 - 2.1 (m 4H), 2.2 - 2.4 (m 3H, 3.2 - 3.6 (m 7H, -
4.0 (m 1H), 4.2 (t, 2H), 5.25 (m 1H), 7.0 (m3H, 7.2 (m 2H), 7.47.6
(m 35 7H), 7.85 (d, 1H, 8.2 (d, - 1H ; M5 [ M CF3000].+: 534. 1 2 January =
2004 14 Method --. ¢ Methyl ester deripyatives of general Fornula VI were-
prepared by standard nmethods of esterification fromthe correspeonding
car boxy!l |&| acid or. follow ng the procedures described i-n exanples | - le,
I-1f ad g 8r according to procedures described in literature: FR

. 2012964, Larsson. L et al. Acta Pharm Suec. (1974), 11(3), 304-308,;

“Nyber g, et.al. Acta Chem Scand. (1970), 24, 1590-1596; and Cohen, V.1.

et:al . Mef] Wﬁar?ﬁ@cﬁ e 3F1692) °Tg eS8 3FP I BN S - PEEPAPREpAat i on

- of ( FBrafnaryl hmbm@csmmhseyéﬁlcﬁtdahaﬁl r-dm afeamo@y@b 142 kashoBf R V!

ester. 3.24 (0....014 nols) of (Furan-2-yl) dr oxy- phenyl acetic acid
%hyl sHS ef v@iéoaﬁggd?f\?earw%s% d%%CIf%m%ﬁa eXEFRlRS IS Ul bh amst e

-~ added ﬂ.—&_gonBagcéﬂ:iﬁiﬁ @08 cfurds GRY crial ory 1k razahi@iClr b1 2ol

octane and 0. 224&%? nmol s). of _HNa (' 60% di si)er5| on in mneral 0|I) 'The. |
mi xt ur S OPef ¥ wi A%t 2c BRE Ty SHE ehlb%/—’éll’ ot 1)t PPAaR RS aNabaReNn K

" necessafty. dlephacLnmh, veidy f reshof oluengsémrisbes hear sondfhie waol ed, a1 xture
‘was extracted with 2N HA acid, the agueous |ayer washed W th 20 et hyl :

. acet at'® PP PFERRGA% HIRDOMB Bnd388r34%ted with CHCL3. The organic |ayer
wap dried over Na2SO4 and evaporated. The oil obtained . (3.47 9)

cryst allised after cooling at roemtenperature. This sol i'd was. suspended

N hexdE RAG Fritefegragneion afd (Byap-g- Igltlsz@)aoxé’shanﬂﬁsah}uceaﬁd 1= -

di ast er{i=5009Ese [N . 2]}4,Qt1§a;)[.s,rlr ]Egtgplvs [M': 327; 25 1H NWR (CDCl13): S
120170(m4 45280 5H),,3.10 m
1H), 434S, (@‘}144“@@506 (éﬁram? YB) 2y FHRXYT eny]aa%%tl(cﬁ;ac_%ﬂ)metﬁwgo 7.50
(m 4|'|)estEr5Qefe diQ@sbMvedHn 85 ml of toluene. To this solution were added .
15 . 2.08. g (0.016Lmols) of 3-{R}-hydroxy-1- azab1cyclo[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 washsd with
20 ethyl acetate, basified with K2C03 and extracted with CHC13. The
' 'organic lsyer was dried over Na2504 and evaporated. The oil obtained
(3.47g) o;ystallissd after cooling at room temperature. This solid was
suspended in hexane and filtered. The yield was 2.5 g (543) of a
ﬁixtﬁre-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) wers 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). Dlastereomer 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).



~.After four crystallizations of 0.5 g of this mxture fronvboiling
“acetonitrile, 0.110 g of a.pure di astereoner(l) vvere"obt j—)d 30 d:rom the
mother liquors of crystallization was. obtained -the- oth gAY eorrer -
;(2). (*:configuration not assigned). Diastereoner 1 was hydrolysed to

- yield (+)--2-hydroxy-2-phenyl - 2-furan-2-ylacetic acid as a pure -

- enantiomer, (aJ251) = +5.6 (c=2, EtOH) D astereoner .2 was hydrol ysed to
“yield (-)-2-hydroxy-2-phenyl _2-furan- .yI acetic acid as 35 a pure.
.enanti oner, [[err]][err] =-5.7 (c=2, "EtOH) 12 January 2004 15 Dastereomsr
c1:-2(*) - (Furan 2-yl hydroxyphenyl acetic acid 1-azabi cyclo[2.2."' 2] oct-3
(R -yIDWéFeﬂ%r N 2 (*¢pdigyan-2syl) bpdaomphanylarptic 1 aghd (jirazabf,
2.45-2. 804 m,oc%_ﬁ 0 1 (8 115h- b§ey OH) .
S oo 'ﬂl Jog QR%ﬁll—T_)s,(tg% gﬂS‘-D 'NMR %0%153930@715%& 1. 7‘b 8(mi 3g) §

- 7.60-7.3768 (#ﬁq 21ﬁ)> h%steﬁ@o%r 1§)r2¥*5)0—‘(2Fl§Paﬁﬂr2 Ayt )h%/dk%@yéﬁehyfl aBeti ¢

 bran- 2- yl hydr oxyt hi en-

(80 9%

f. -acid 1'43%33135 ?@9105129@—52]00({& 31@%‘ - gshﬁzr lH)éosglg/geog“?D@ﬁ?) 5] %} éO % 70

(Olrpb, H)@O 48} o (rR0-7 Bu2@H) m 1H) 6 35 (m 1H), 7.30-7. 50 (m 4H)
7.60- 7]j¥;sté9eéﬁﬂr %FD2£ r§n121§ﬁkﬂ?' Qﬁ&ﬁﬁéﬁyhéuétlc acid 1-a to

ylaceti c dci 1-az. ablcco[2220ct-ﬁ '
-, ester. dNcdpd?ed- Heatn3 ampll eskek . aH-THYRyi(€PEL Wats 38.1060g1 (BY. (3(1,(V<)4Hd)f a 15

m xture g ﬂh?-"l‘i{‘?r eL0|5%Q§E§§ (m”p%H)N%C%o(%‘j% (LTM 1H)33§ Bl%s %(g\@? dé)

.6 1.21-1.27 1H), m 5H),
. 3.02-3.514 (w .1HH) &- 20 7@:4182 (6n35l Hiy, BH247 @025 é@n (nII,H)4H 6. 426067480 (m
-,.j—@;?&;;HG(mlH) 7.11-7.14 (m 2H), 7.51-7.54 (m 1H), 7.66-7.69
(m 1H). 20 Exanple |-1c- Preparation of B )
-9+ Met hyl - 9[H] fl uorene-9-carboxylic acid 1- azabi cyclo[2 .2 .2] oct-3 (R

Y1 Sl o PEEpAl ol 2300 SX TP Rotan b G dPEIEld g, 4.5 0 A gan Ol

i's product Was so iate sa
. (1:1) lepabionidec2. R/BDC[’d‘v‘IBf(Béeybmer 1]} 334. xal ate salt , 1H NWR

(DNBO q‘@)epargdl 431&' é?ar‘pme ?11_-01 1'1@1% Jylez.% Qa@s 3.06 g (64.3 %) of a.

: .‘15' - mixture of dlastereOLSOmers, 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)

o 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- carboxyl:.c 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 '1529(:. MS [M free base + 1]*: 350. ' '



3

- 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), 7.6 ( 2H)
7.89-7.91 (m 2H). 30" Exanple X-l1d- Preparation of &]anuary{a04
- 9--Met hyl - 9['H] - xant hene- 9-car boxyl i ¢ acid |-azabicycl 6[2.2.2]oct-3(R)-yl
“ester. Prepared as in exanple I'- 1 a. The yield was 1.91 g of an oil (53%.

. -Thi s product was SO|IdIerd by formation of the oxalate salt (1:1); rrp: - 35
152C. M5 (M free base + 1]*: 350. 12idanuary 2004 16 Oxal ate salt ;,1H
_NI\/R(DIVSOdG):.5120130(m 1H) 40152(m 1H) 164181-(m
~2H), 1.90 (s m 1H),
.2.97- 3. %@k §%’° H¢4N§R529¥gﬁ 54196021%%0 1illl|) 174%21 75(218m(m B
4H), 7.82-,71384(ms12Hh, ZH)43-17968(£m3H'4|-|)2 8. %91&), pss3-tHeeHR, @Eﬁfﬂ)'e _
2-1l.e- Preparatlﬁgn of .9-Me %J Hl - fl uorene-9-carboxylic acid neth :

ester. 4it'Aru df“?fs&)’fﬂ’ro&y%m? (P6. Fm 3of 42> Ad Bt Ui ond i H0-4162 (m,

- heptanefs)gt nahydy ofaur@ned gt hyl.Benzese, (0. 943, MDldz-vags agpeqﬂ?o #, 0-3Lbrred
so%utlon of _9[ quoreneQCarboxyllc acid (59 ., 0.0237 in THE (70

: weln Bland 5Cin N2 at nosphere. The m xture was warnmed to room

~“tenperature and refluxed 1.5 hours. The reaction mixture was cool ed.to room

“tenperature_and a solution of CH3l (1.85 m, 0.03 '15 mol) in THE (1.85

) waEXRdees. I'Fl’f’ePﬁﬁRi"Eﬁ"e’-‘WanSPFM?E‘EVJG\PE[F*MSHP%WF@OWJF@W& @cddand

E evaporaingL 1Testde resjdue |n MeOH (70 m) was added concentrated sul furic

-acid (3.9 mM) in MeOH (25 m), the m xture .was refluxed for 2 hours and

- evapor atiédivne ?@ﬁoﬁﬁépwlﬁ@rtl {20nkd et vekn ehl off osAlahtPHat dnat ed

- KRCOB spigithepe e Thahagueorsnd ALel 1 ¥es,. 4, eXbr@s:i eﬁloygalwaswatc{a gh'@a oform

and the organic |ayers were conbined, washed with water, dried over sodium
“sul phat-‘éléﬁade‘»?/%%wrlafle%rf S8 Blir fhearener§-eprhe 15,078t db @ HPeRA3dimol) Thi s L

pr oduct; Mg FPYT6 friagd abYpeldim o 99&0@% o @p@eme%bhéf@ 98l mhexANCLELNYI
- acetate 95:5) to yield 4.43 g (78 5pure product , structure
12

conf i r HEFT6§ H%rﬂmtez@q%uwnem:@yedsl Bougs; TBR)rea3tdon(wixt3Ee,
_'7 50 7.483 cBb14d)to fodm temperature 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 roém 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). ' | ‘

AExaﬁple I-1f —Prepafation of 9-Methyl-8[H] -xanthene-9-carboxylic acid

_ methyl ester. h |

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

Example 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



-('m 2H) 8.0 (m 2H). Exanple I-1f -Preparation of. - .

"~ 9-Met hyl - 9] H] - xant hene- 9-car boxylic acid -nethyl ester.; 30 Pre&ai%g as in

~exanple:l-le. Theyl_eldvva326_59(47 -299. '"H NWR ( O(S

+3H), 3.6 (s, 3H), 7.05-7.35,(m 8H). Exanple 1-1g- Preparatl on of

- 9-Hydroxy-9 [H -xant hene 9-carboxylic acid nmethyl ester. 35 Lithium

_ di-i sopropylamde (20.3. ml of a 2Msolution in 12 January 2004 17 )
hept ane/ t et rahydr of ur ane/ et hyl benzene”O 041 nmol) was added to a stirred

solution. of 7 g ( 0.029 nol’) of 9[H] -Xxantene-9-carboxylic acid nethyl
ester (prepared by a standard method) in THF (70 mz at between 0 and 5C

- in N2 heRfepRéFRtIAHErRi v ahdylRenzened 1004k mpls weanpeldgturte aad then

- was ad u Kk n f_ :
Ater g0 B PR e R G e B P el e,

. and .t heratdwdt iSGi e xt(umrepa\a%dv%@yn@dst@ckao@mmeéﬁp@} at éneTHRd (30i mtedator 30
mon. The &0l @Yelas sYere ReRehaLetk rANdnt NG aqueons RRASE. yasyext ragted

twice with ethyl acetate. The 1 rganlc phases were co |ned treated vvlth

‘NaHSO3 {ergraguenuand seien iven) added el Nd tirasstise, tdra e@rxo\m:rlus;gdnunf

sul phat b Ssnt bt SO Thi s
proceducﬁctﬁg\/(/gsﬂr{ggggﬁ%qwotﬁ ?%%%f %gtrg:r.rfgl nagf %&ﬁgglg‘g?l yI e?dﬁg% Bgof the

- same brasweoss| pelutipn. ThHas prasthyct sndethe oweisithed mikkyyer Whb e‘daltmyectoltunn '

".chr'orratj_qg:;irp a gel ethyl. acetate 9 [

(gl obal QQ%%&SASM% alg(?pst’}rlg%(?o UC%B] r&lsr?r E{é?uﬁg g%%%lsr Fr'r%éx ggp%%ﬁ%ﬁ 1H
,NI\/R (DNB@d@)e [UBoYs( phage) vay. @xi(@ctﬂél teRFe WlQh(ﬁthyﬂl-Dacela&e( ml?heZA)

h Anpl e Pr f
11 Drﬁg%gx é?ﬁg%% g‘genrzeo[a r&i& cycIJé %‘gctegne‘? -car %%% |c4895 famecns
I 5 azablft,ql@ltePQ 2 v2pbet vG-thRyatdr, edtead o28r Lsoﬂsgmcﬂ‘ulphate and evaporated
10, 11- -0y 9595?“!‘4] e ggzgcﬁc%] 8% 'Jflhanol agree§car boxylic acid (9.0 mol )

~were dissolved in 40 The
This procedure was repeated with 5 g of starting material yleldlng

6.04qg Vof_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 B

Method - 4 -

Example I-2a- Preparation of = 10,11-Dihydro-5[H]-dibenzola,d]
_ cycloheptane-5~carboxylic acid 1—azabicyélo[2.2.2]oct—3~(R)-yl 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 ffee). The
l_éolution 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 soiut;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 ceoling

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



solution was cooled.at 0 Cand 0.86 m of oxalyl chloride (9.9 mols) and: a-

~chronat ography (silica gel,

- ‘drop of DVF were added. The mixture was stirred and aIIOV\@ngarm cg) 'room

tenperature. After an hour ‘at this tenperature the solve

" evaporated ahd the residue was dissolved in CHC13 and evaporated . again.

This-procedure was repeated two tines. ;The obtained oil was dissolved in
20 m of toluene and added to. a sol utlon of..1.26 g (9:9 mmol) of 3- (R

- hydr oxy- |'-'azabi cyclo (2.2.2] octane. 40 m of hot toluene. The reaction

7-'m xture was refluxed for 2 hours. After cooling 35 the mxture was
-extracted wiith 2N HCl acid. The aqueous |layer was 12 January 2004 18 -

- basi fi @FSHERIKIEER EATP3erPR avt i GheehEHCISHC Fhe Télregaﬁ%nmyﬂayevx/ayaan ed

. over Nag$Qh end- avapos afrRd é@aﬁyr‘élﬂgésto EESnéH%' adye !B@§:3<PMT *ﬁ’%g %rell éeﬁm um
. , . yi
.-—.g (48 dv: mbumqfér%%t@rawml[lwra 9%147CH<11-J3 W :NHEPIOL 95 6: Q. 51)0-Ih35 (m-~

1AQL 51%8“1‘( 51k) i_§)438 5&§é1ﬂ@8 (1-r112mirt% C: 1. &0/»&9”13[»4%"9 3427 gﬁ% L a6

' '2 2-". 60-

S Q 2H)(CD18p: (%12%“)—1 “2210m7. B0 (rh 408F—|) 52 (o, 1M Hyé?olafﬂl—{}(ﬂdl B8hzo -

| [T Ul oholeRuane £ RAbNILLCoRE! s PLENR othRs 088 I ed A n iy rmzava
Pr epar at- |08ﬁ3o¥95(“[rF#HlD3béhz% ‘{Oa » AR)eyél Bhept eel 5- Eatboxyli tn, &8)d

‘ ;. 2fgbﬁgqgobzhﬁ£-%qh} Ba@nz)s bia ﬁg}&cloﬁﬁﬁéﬁagﬂsgﬁagbex ?éfp' 9 5{/5 Owag

©.0. 90- 1P]F@P€ﬁ?dZH defcgequsm Ewnazeya T, 56 @hy o 1) Megi. 291:1@112,6 ((1r9;942l»-|)

C2AT-2.50 GRy-@HH. 2.86-2.94 (m 1H), 4.48-4.51 (m 1H), 5.33 (s, 1H), 7.0’7

- {m 2H), '7.29-7.43 (m 6H), 7.49- 7.51 (m 2H).
' :-‘5(H] ‘Di benzo[ a, d] cycl ohept ene-5- carboxylic aci'd was prepared as

- descri hgd bne MoAn-Ravks ety 2 %%w%&gsﬁ; d](cgy%@

| -2c-Preparation of 9;710-D hydroan cene-9ca oxyfl c acl

- 1- azabizeydl é['@z@ﬂﬂz]yo“é?l% 2 (Rpcyr3etRleryl28sPeepared as in exanple. | -2a. The :

ey \@@%%QIJ{D# (lﬁg%%lﬁn? éagg% ’%%l%%%ks% %ﬁ;& iiﬁ’%&?g@[ﬁﬁ@g 2.20
.j(]rﬁ 1|_|)[M+2]35.3266§H(-H§IMB4|-(|PMSO dé) : 5 0.90-1.10 (m, 2H), 1.30-1.50 (m, 2H},
1.58 -(m, 1K), 2.21-2.26 (m, 2H), 2.47-2.50 (m, 3H), 2.86-2.94 (m, 1H),
4.48-4.51 (m, 1H), 5.33 (s, 1H), 7.0 (m, 2H), 7.29-7.43 (m, 6H), 7.49-
7.51 (m, 2H). ‘ o
5[H]—Dibenzo{a,d]cycloheptene—5—carboxylic .acid ‘was prepared as

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

Example I-2c~Preparation of 9,10-Dihydroanthrécene-9;carboxylié 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—Dihydro—anthraCené~9~carboxylic acid wasrprepared as'describedAin 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

ééﬁe-§*c£¥£éﬁillgxanple

was 1.5



72.90-2.98 (m 1H), 3.93-4.14 (dd, 2H, J = 1.8 Hz, J = 4.3 Hz), 4.56°(m’

"1H), 5.14.(s, 1H), 7.25-7.35 (m 4H), 7.35-7.50 (m 4H

"9, 10- Di hydr o- ant hr acene- 9- carboxyl i ¢ aci d was prepar ed as&d@'ﬂ?fyb@&)‘ll n E-
~.L.  May and E. Mpssettig; J. Am Chem Soc., (1948), Vol 70, 1077-9. Method .
- e 35 Exarrpl e 1-3. Preparation of 2,2-Di phenyl prop| onic acid 1-azabi cycl o -

...12 January. 2004 19 [2.2.2]oct-3 (R) -yI ester. 1.1 g (4.8 mmol) of

©omixt ur e

-2, 2-di phenyl propionic acid were di sso!lged in20 .nml of THF. To this:
-solution were added 0.87 g (5.3 mml) -of 1,1' carbonyl diim dazol e and the
m xture -was refluxed for an hour. The reaction was -nonitored by TLC .
“fol | owi k4 1fd °Fot MRt ¥énedked-he i ni dazoli de. Wien the reaction was -
- conpl et gdy ng»trtu;ofa kgL )SQlevend . dig:%en?‘l’ﬁ PO A aegdowéie G150 Bvaumaly) 20 3
- (R)- hydr o %/ azabi cycl of octane were added. The reaction . :
(B -ued thés E‘B]-L}’FloéoUPé%l agight €t 84 th (&t Rermahd cw‘aslhédw th

Cwvater. Jh&,@fdanifidaziie. ahay%heWﬁ%x@&%é a§£§dr¥‘f1§&e]dcjf02:'\l’an he,BCi Gpe

solution basified with K2CO3 and extracted with CHCL3. The organi c solution

S was dri BRPEVER NERSORONLktkPeyRporBiGed fpdlavites$heo femmarion210§ (thes. 299

- .was 0. 33g

of an ojhidRliives. whdndenti réﬂlﬁﬁ &Q@ één‘ifll%tgét Bhre 64,9 gg‘l? iRl Of

=2, 2-Di phenyl propionic acid 1-azabicyclo Joct-3(R)-- ester were’
di ssol veRRATa6ef of 2Rét ofeSands 0. 0B85 g(mmo(}?% oﬁ'r'rol ) 3of ‘d)Ral'hEdmwlwere

added. A fisr géhew addiyt borRf gw%rddea vﬂet @e§9£i&h Wagefi oL f&g@. il d

of oxal ate o nyl - propionic aci
- 1-azabi é%l 8 2202}%¢ -d3€-R§EG}fIWlé§t%‘{herrr@ﬂd wESBEd WIS H WRteRe Tbas@ﬂga]nit 336.

' | i@%gygl f‘éyeersﬁgg ’ext@?cw@r‘ﬁﬁgﬁ)@éém%g %hgoaéﬂ.o(aéoimﬁlc%_%agrf%& }J%th%{?@c

- '3.{10-3. @(@rﬁtrsFﬁed Fig3. Sﬁvm(mhelpygarslqcﬁqlmtlgawwasr dirdeq. a0ex Na2E0H) , |

- 9.25 (broad hapdyad l=- 4@ Lagi fos
2- Hydro§< e2 Bdra wrﬁ%%ﬁgggﬁgokgﬁlg %X%%a7|5030? fz%glaz %01'50&4@yl ester.
A sol ut} tdfflédtqfﬁ dbypl Fagrresistsrbr oni de was prepared from220 ng (9 = .

‘ 0.4 g (1.9 mmol) of 2,2-Diphenylpropionic acid 1- azab:.cyclo,
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 formed. 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 brornide 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



.- -30 ‘mmol s) of -Magnesi um and 0.86 nl (9 ninols).of 2-bronothi.ophene in' 15 m
© of "THF. Thi's solution was added to. 1.95 g (7mmvls) of .o0x (3 p i en- i ¥I S

”‘-_-_aceti c acid 1l-azabicyclo[2.2.2]oct--4-yl ester (i nterrred
" dissolved in 20 M of THE . The m xture was stirred at roomterrperature .for

- acetonitrile. to yield 1.45 g, of a

1-hour, refluxed for 1 hour, cooled, treated with a saturated 35 sol uti on '
~of . ammoni um chl.ori de and. éextracted with ether. After- renoval 12 January
12004 20 5 10 of the solvent the solid,pbtai ned was tecrystal i sed from -

V\%nte solid (56% “H  NWR (DMSO- d6):
1.80-2.0 (m 6H), 2.80--3.0 (m , 7.0 (m 211) -, 7.13 (m 2H) , 718
(s, 1H)°f the sg:j.veﬁp th?l_ﬁollqub'[.w w%gec%stqmeedg(%p@eqomﬁrlle :
Prepar atd Qﬁe@fj ox04 N} &% 2- Mm%%fouqda%df#-lﬁzabuﬁypﬂp%o -8y 2. 2110%-4-, ?“

.ester. O<all)g chl ori de é]. was added to a sel ution o
- “oxot hi eftr Bhyr -3c¥ti%c Cadid §92.-24-§, (®; 02 nol7y AAd (B P80y § BF neavi d8) (one
- drop) 4.%130xM 29f; Gdal ouof pr @56et@1510174‘5ee) at 0C. The m xture was stirred
and allowed to warm at room tenperature. Af ter one hour the solvent was
evapor at ed. The resi due was ‘di ssol ved i n chl'oroformand evaporated again.

_ This prags ugezwﬁ- £86: SNVO0o £ | ARt h0S- g% OQEi‘}a“fda%’@ﬁ y@pO' ved
in CHC13 g and ded to a suspenS| onof 1.lg (0, 009nol 5
4-hydr obdr2l 2&2%1%,%4 8[52932 2] octane, 1.8n of triethylamne. (0,013nols),

. 00?:9 (fbxaQSFﬁIDérﬁ)oxqtje'\‘cl @Eﬁ&t hr)"cﬁ@' ¥§tyrenedaady tQ@EBX&@{M% midhne at.

, . The mixture was-refluxed for 1 hour, cooled, filfered and washed wit h
wat er . 2riyd ~eFeFEc dduét - 3bas et Gt med) whed cimeshyi fomandtiediong edopiCl,

~weshed i fEEﬂQiﬁcHl%%b%&ﬁE' a@tghop%)a% %XEra@ﬁ@%&Qxég@w R d&Qeg*Clé

- After renoval of the solvent f a solid was obtarne

~ (dnso) :arsl 2L1EPHeq tepjarman r@mnmmperasgrer RELtEE) one 30056 the seHyent8was(m
1H) . Blapbeatadc- 1Y epanation. of [ I h I id 1-
25 azabi cycl %[% 2. Ié] oct-3 tlfl{b 3 eg%éeé:&%nﬂn%ﬂéﬁgé%ﬁb% de 06%6% not
(5.7 m2agsina BYIsuPFeredtve; wasrmfepgeate@vé;sroaww -t Bhe pyeHuct onbbalmectzwgs(

0. 0052 gab) vo& 19Xefiti #N38-M 2GRk fided to a suspension of 1.1g (0, 009mols)
i5 of '4—Hydroxy—1—azabicyclo[2.2.2]octané, 1.8ml of triethylamine
o (0,013mols), 0.6g (0.9mmols) of N—(mefhylpolystYrene}—4—(methylaminb)
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, washed 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}: 5 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



acid 1-azabicyclo(2.2.2]oct-3(R) -yl ester (internediate |-4e-) dissolved

in 15 mM of THE, at -70C in N2 atnosphere. The m xture was 30 stirred at

this tenperature for 10 minuts, and then warnmed to.room tBRINENRW4
--After- "1 hour , the reaction mxture was treated with a saturated solution
of ammoni um chl oride and extracted three tinmes with ethyl acetate . The
organi ¢ phases were conbi ned, washed with water and dried over Na2SO4.
After renmoval of the solvent, the sol4d 35 obtained was treated with ether
and filtered to yield 0.67 g (40 %9 of 12 January 2004 21 a product whose

strueture was confi rrred'bg 1H-NMR This copmpound 'was also prepared as is
descri Fe®*P u%a”rf}bﬁsé" PEEHCEMER 68 EPniiRed Bivaskeiondhds weprpasmdaiased by
. cryst aldiiszatp@pafreamaacet onigesik erand i ndissiapaui shad byve dkNVR., Exagpl e
~-1-4d- Preparation of 2-Hydr OXX_ 2,2-difur--2-yl-acetic acid 1-azabicyclo
[2. 2. 5P 3GERTRPRHP vGEe whedptediy crvFRrbbidasdng, Tiel asphentsisledaad in
exanpl lilst46qhisad phyerymgirate |-4e- and 2-furanyl |ithium which was
_prepared whith furane and butyl 10 lithiumfollow ng a standard nethod.
The yield was 380 my (8% . 1H NWVR (CDC13): 5 1.2-1.4 (m 1H), 1.4-1.8 (m

3H), 2mafBle 1h)-4d2. Grep8BatiBn 5H) 2-Bydrdiy- iBuf-4191 L1Ebes 8- 4680 3H)
7% (m fﬂ)ﬂl ae i I\/élsm[ I\/Hr%{)#z g g&% 2Iléxld)z;rcriplgegl;g_lrﬁ-:}- 11ILIEJ%ﬁt;ap‘gr gt ?‘g]n I;]Z

7.5 (rr% 2%19!. ,
oxof ur d282H{ ¥R il - AcPtPot-3ABbrey @sFes 2. 2. 2] oct - 3(R) -y ester. Oxalyl

~chlori dge(8ithie Bbﬁp&nhlaa%r%hrhtﬁ@§i%§g P eamPl dtrian Afon interane:d'ate
g

oxof uran-2-yl acetic acid , 0.071 nol) and di net hyl fornmam de (one

“drop) iI74e50PM ‘G UERPGY JiGRINP ettHsd] WhE gejeraredCh e fvkrperandviety 20

stg rred sanduRl danedi 49 MBE M d ROMILNRREA) W KR wAE LRI R Ve djours gﬁﬁ'
- solvent was_evaporated. The residue was di ssolved i n chloroformand”

“evapor @81 3baih - Int s? grocBlur & - bak- § dfeadBl t2nd (nedl) TReb T/ Sdudr,
- obtai ned)was. #i @l vad, i Chikl31K15Q 1l ynangda sobuhongf 3(R)
_quinuclidinol (10.90 g, 0.086 m))l ) in mCl3 }( 150 n}é) vvaHg’added(H}t'oz%{hi s 25
. at . OCMSTRE hi'xt 448 was stirred and allowed to warmat room tenperature.
~After 15 h at r.t., the mxture was washed with 10% aqueous potassi um

c%r'bonat-e, then with water, dried over Na2SO4 and _
-1 Example I-4e- Preparation of oxofuran-2-yl-acetic acid l-azabicyclo

" [2.2.2]0ct-3(R) —y'l 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.



evaporated .to give 9.34 g (52.5% of the title conpound as a dark oil.
Estructure confirmed by NI\/R 30 |.H~ NMR (CDC13): d 1.40- 1123? (am 10%1)_0
1.60-1.80 (m 2H), 1.80-2.05 (m 1H), 2.20 (m 1H), 2.70'%'awapg0

. 3.30-3.45 (m 1H), 5.10 (m 1H, 6.7 (m 1H, 7.7 (m 1H, 7 . 8 (m 1H).

Exanpl e |-4f- Preparation of 2--Hydroxy-2-phenyl-2-thien-2--ylacetic acid
35 .1-azabi cycl o[ 2. 2. 2] oct - 3(R) - yl ester. 12 January 2004 22 The title
conmpound was prepared as described injgxanple I-4c frominternediate | - 4g.
The yield was -3 g (33% as a mxture of diastereoners. After five

crystal I%zatlo s of 1.5 g of this mxture from boiling isopropanol, 0.200
g of a pufettf est%‘?HE’SHEP(TTSV\BF%pa@& AN s CrREefot Re PXPIGLOr 54 GrAC r st

crystal inie?ﬁme@ﬂawr er-eny.i chred Wilhdt hgaot her qdi asdsar egger, () <+ P ast,greoner
.1 was hidrolysed to y| el d %+ - 2- Hydr oxy- 2- phenyl - 2- th| en-2-ylacetic acid-
“as a pulePSETERTFbTer AItEFefiTe CrYﬁ?Blklf%u?nsEPé-l} THifs thi g B tnEs
assi-gnedrém bdeLing Q@Bf:t@pla[rﬂ:tﬂ on @rapo deds £ hat pife |cﬂ:|§£§t%trg51§e1_( )! d\é%%ers
“etp.al. 10 J. O g. Chem g1980 45(14) 2913) the 2(S) enantiomer as been
‘descri b%tamdt threa]‘“OE fF 2 iquops (fom LEFeHcrystl hstadriepmetere: enriched
2(R) - 2- drlyeht OXyne2- 6HH%&YH135E$EéHhé% Wb@cebh§s§§fé5mkraéawas hidrolysed, to

hi cyclo[2 2 2] oct - 3%‘-8‘% ester. 1H NVR (DMSO- d6): 1.1-1.25 ](m 1H),
1.3-1. 6V H)*) ~# 7 Bedudyy- ?.F@helzflcr&t?lem%ﬂ)acegli (AfidH)as 4.8 (Ewrels
1H), 7.8nddBickE), , [70¢}@§ £m2slH) (c123 Et&i)(”‘l‘h?@vaﬂae wds 5(1 eaFQO t?ne

D astereoner 2: 2 (S) -2--Hydroxy-2 phenyl - 2-t hi en- 2-yl acetlc acid l-aza -
 bi cycl oR[ EORIBPURRTLOP (RFOVidedesthrt 1M NMRCEDNBOEd6)A: I Heyers] o5 alm 1H)

,101. 4- i,oﬁ; (cJPElemSt'b)gsol} Q5Qm} 1'2')313?— t3he2275i E&naﬁk‘lome?r Qés(ﬂgen ?&ﬁ) eé 8 (m :

-.2Q 1H), m|] 05 H%;
(m 1HY Jé')%’an{ﬁ e = ngZOPf‘"e'p%rr@ttp h- of oxot hi en- 2-yl - acetl c aC| d

- azabuwacslt@_rehﬁeﬁl 2:1 (00 By 8 Ry -pRshei - 2-?1511@&ab¥ & de o § i %‘éag 1

.0.0154 nmol ) was added to a solution of ©xothien-2-yl-acetic acl

0, 0128 RistYiedd - 8i Wy PLBL ilrieg et orl8- Nl‘éﬁ%d@}‘ﬂspnd@b #l 1o¥-iSofof dritn,
(etanolj f1aek ah, OfH) Thegni {qlurlq”wa§ 4-sti raedsgnd aly o(\ﬁ{edlgp wardm gt room
't(frrperature After one hour th
1H}), 7.0 {m, 2H), 7.05 (m, 1H), 7.3-7.4 (m, 3H}, 7.4-7.45 (m, 2H), 7.5
(m, 1H). -
Diastereomer 2: 2(S)-2-Hydroxy-2-phenyl-2-thien-2-ylacetic acid 1-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 id), 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



-sol vent was evaporated:. The residue was di ssolved in chloroformand 30

"~ evaporated again." This procedure was repeated two times.: The product '
‘obt ai ned was disolved in CHC13 (30 m) and ;a solution of12 ary 2004

~qui nucl idinol (1.95g, 0.0154 nol) -in CHC13 (30 nl) was added to this at

- 0C. The mixture was stirred and allowed to warm at roomtenperature. After

1.5 hat r.t., the mxture was washed with 10% 35 aqueous potassium g

-car bonat e, t hen with vvater driced ovess Na2SO4 and 12 January 2004 23
evaporated to gi ve 3 "14 ¢ (92 6% of %he title conpound as a yellow oil.

" 1H NMR (CDC13) 1.40-1.50 1.50-1.,70 (m 1H , 1.70-1.80 (m
1H), 1.9 Pé’rétﬁfh t‘ikﬁlvez 3154 ngi%ﬁﬁ>2°¥otéeosl‘(1rﬁ @ﬂpougdw:awllpm 1H)

5.05 (meillHE- NER20:0os) 1H) 1.40585, E((m 1H)H)7 8.30-1 Mg 1k - 1(H§ Qq hay.q

carboxylic _acids of Fornula B- O whose greparatl on of the synt heses
“of thei déf vati S -fethyl st ér 5 @ oFille D17 0PBrPdafel Sde) . halerd-d0been

descrl bed |1|m)rresh@5jsmg dug, Of. dgn ({nhelﬂ)Exa;mgI5e3m -118,, k-1 gpdikyl9. and
t?at are not commercially avail abl e, 10 coul d be- prepared as |s descri bed
in? the.follow ng references: FR 2012964 M A DaV| s et al;. J. Med. Chem

1963 6, 1@ar 5 rmdaMBde
-.§304 8)10 Mﬁkare%a\% sgz}fﬁ;il@%%.%wee‘%f E%emul N%ga Vol (%g g%ﬁe‘gazf(a@lfﬁ

Sest anj (O%; thearpyifhegppnpt E&@Vq)demat%asee@eteuhﬁ@¢er Rchlo;cldAnprChem
Soc., ({k948)0168e) 15%@58@ bse@caggcﬁ&d einahetm AP %Lll % tsé958>

' 46(3) 352-365._ Rig aud% . et.al; Bull: Soc. Chim France,
638- 43.E438@4ef I ¢ af 71 Bart. I@ﬁen@no!;oéhat-]me Jqusymema(lgy ax@@a@bzeog 20
Eid-. Mupfil abe'p fpaé@l:l £hen 9Qerindd 948) chOfthl%ZZ.n rlcgl uded |
within the scope of the present invention are armaceut i car corrp05|t|on

whi ch dBhpPité8%4as the active ingredient, at | east one qui nucl i di ne

derivaty ve ohvoenarali;formde chin n %%gocgat%pp Migt h a pharnmaceuti cal y'
. acceptable carrier or diluent. 25 Preferably’the conmposi ti on |s made up, in

~a forrn?mJﬁPQBFiﬁﬁ(ﬂt é#aIJ Mefhi Ghstr atigt) . 37(6), 804-810.
M.A. Davls 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
. 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



The. pharmaceutically acceptable carrier or diluents which are nmixed with-

~the active conpound -or conpounds, to formthe conposition,,

f this, -
invention are well-known per se and the actual excipient s! a@’Oz.sooéepe'nd
“ointer alma on the intended nethod of adm nistration of the composition..

Conpositions of this invention are preferably adapted for oral

~adm nistration..In this case, the conposition for oral adnministration may '

take the formof tablets, filmcoat edsjablets, liquid inhalant, 35 powder
i nhal ant and i nhal ati on aerosol; all containing one-or nore 12 January 2004

" - 24 conpounds of the invention; such preparations nay be nade by-nethods

‘el - KnBWPIHEh8E aft® FERE Plie SESPWhT SRR TRy OB8 TREPS Aaffebymaidedsi ons
of the wormpasicwhons dHclkude t hose liquid and solid diluents which are’'5
conpatible wth thf active ingredient, together with colouring or o
flavouring. Syenfstusitsyediicdd Pavaet 8587 £PI AhoRTEPEAbl @S Afy the
- conveni estigdasie@bhai Nnketdeernafd anduldnhnddr ebeidbhy:fdpmn 5w£9cho’ogr% of
ac%l ve in red&) nt. .The inhal ant conpositions may contain between 1
1,000 [%‘fﬂﬁ:] * EFef*’éF%bH}?fPSH‘R IRPIBOAERE. of Gt Wildr efilonring 6.

- human tferapyinghegeess, of r t fesGeuapound, of s ggperal i ormula (b depgag = on
the desired effect and duration of treatnent; adult doses are generally

 bet weerFH TG LSRG BEE G p e tHa9n 200 aBflet FTanBratrediy] fraand BOBO0ping per

day as dmbakant GomRAseht Ofenel SnPiWIHRCOLOSE CalonCh P1oHRE s f 0Ll Quing,
exanpl es denonstrate the excell ent pharmacol ogical "activities of the
conpourits 33 £ h@0hrdseRFeFerpeAYi HFEm TRete eBi g Bf adfuiveningmedicngi. &n

T D! Qb BHbAGANd HLNASE olroshe QnBEARSNASRIRALAN c2flu1a 0L} NEABLG. nding.

obt ai ned as described bel ow. Human nuscarinic receptor studies.
of [ [er?] HiEME Y F SFurfdfifertis @afi Arsataiepe br sTonigrenser fgnibddaeesr drag t o

Vel br aplheetbial 4k828)h § Ry andSHRY gL e &d' Li 6411255 Ay 2 %Cdn Nﬁﬂ??r‘a”e
~ preparations fromstably transf ect--ea chi neSe hanster ovary-- cedl s (CHO
expr es#HhFerhe2Yeted atar hedmerphtiquscari nic receptors HnB were used. -

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,

and



For determ nation of I1Cs,, nmenbrane preparations were suspended in DPBS'to

~a final concentration of 89 pg/m for the HnB subtype. The pmenbrane

~ suspension was incubated with the tritiated conpound-for angiay 200t er
~incubation the menbrane fraction was separated by filtration and the bound
radi oactivity determ ned. Non specific binding was determ ned by addition
of 10-9 Matropine. At |east six concentrations were assayed in duplicate
"to generate individual 35 displace curves. 12 January. 2004 25 10 15 20
COVPOUNDS BI NDI NG TO RECEPTOR NoM3 (1'C50 nM) ATROPI NE3. 2 | PRATROPI UMB. 0.

131 .:215 722 8ra78 1712418667206 8351336273938 444. 4 535.6 718.2 74
“*;16_773.1 785 849. ToMPOUNDS BINDING TO RECEPTOR ' '
No _ . M, (IC50 nM) -

ATﬁOPINE‘ | 3.2
IPRATROPIUM - - 3.0
s . . 1 ‘. 31
| 2 - 15
7- - 22
8 4.8
17 11
'_10 “' - 18 e 6.6
éo R 6.8
35 ' .13
36 : 2.7
39 | 3.8
15 | 44 o 4.4
53 A 5.6
71 S 8.2
74 . ' 16
77 | : 3.1
0 18 e 5
84 | 9.9

89 | 5.4 |
99 31
100 | 14




895.4 9931 10014 12 January 2004 26 5 10 1017.6 10931 11414 116 23 12613 .
12716 1288.8 1296.3 13611 1376.9 13819 14613 (1) M Wael broek, g%gﬁﬁstenoyf

J. Canus, J Christophe. -Binding of selective antagonlst¥?4Q9”P
1fnuscarinic receptors (M to MA). in rat 15 forebrain. Mt. Pharnacol.
'(1990) 38: 267-273. Qur results show that the conmpounds of the.present
~invention have affinities for the M3 receptors which are very simlar to
the reference conpounds. The conpoungé of the invention preferably have

high affinities 20 for nuscarinic eceptors (HMB) , preferably human

muscarini ¢ receptors—A-Hri-tytevels—ean—typiealy—be neasured by in .
vitro assays, [or examgple, as|described abgve. Pref er fed conpounds of the
" invention have an 1 Clerr] (nkA value for M receptors|of | ess than 35,. .
preferably | ess than ﬂgzo or L5, nore 25 preferably lless than 10,8 or 5.
Test on bronchogpasm in“qui nealpig The studies. were peéerforned according to-
. Konzett and Rosgler (2) AqueOﬂs sol utions of the agentfs to be tested were
- "nebuli zed and i-hhal ed? ' 14 o S
116 . 23
5 S 126 . . : 13
127 B 16
128 | | 8.8
129 ' 6.3
136 | | 11
10 - - 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



.12 January 2004 -27 by anaesthetized ventil ated nmal e gui nea pigs. : -

- (Dunkin-Hartley). The bronchial response to intravenous -acetylcholine
chal l enge was deternined before and after drug adnini st rfawesmPdhe

. percent change in pulnonary resistance at several tine-points.. 5 2.

" “Konzett H., Rossler F. Versuchsanordnung zu Untersuchungen ander . -

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

~ conmpounds of the present invention inﬁi bited the bronchospasm response to
acetyl choline with high potency and a1 ong duration of action. 10 From'the

above described. results one of ordinary skill in the art can readily

under stancendesthehezesbnpowidsted hlke pyesent pinsentiuvakihanertlegxcelrhent

anti muscari ni ¢, activity ( and thus are useful for the treatnment of

i seasdeimetiiy Cobdaicntal (B, Mgy ehelir: 87 T Llanadiptar st hamieLdiAg

~ respi r atedeyndnsededors uchl astahdenyCadistisuebt ven ahd prd pRA3EN: dhsagse,
.chroni cinbr%ri%to'ulil%g See@sthma and rhinitis, uri nar%/ di seases such-as ‘urinary
i ncont iMeRce  and poITTaRF HiFd &% AR pefifaPohdti-aki nuria, neur ogenic
bladders. wootetnd. eRuseses,F.unyeabléhsdiicaddany cySimspasbhaikLhnasic
cystitis ang%g St r.0i n%esti nal diseases sugh as irrilhg'bl e bowel Sﬁndl‘ omne,

[

'~ spast i CXE8f |§muasnkd118 Ver &l i £1R: DOPThE IRt itdvent 1ot fdPeher

provi des a cwepcengbuniisfef mubgpelsknt Oinvenhahmaaabiitealdie BESEMHARLEM '

- conposi tion comprisi q:grla ggn}?oun,d of; . fhor nul a gl éor yse in a met hod of
tr eat mEMTEEP®T he” hUHER- 6P At fraf* Body I o oL RBF AP i 7 i LR t3U5@4PR 1 BF t he
treat merttiofi.respiratory, urinary or gastrointestinal disease. 25 The -
present inventio fu%ther prov%d ) ”‘]"i use of _a compound of fornmula (1) or
o Ghar maceuti €8 15 SRBEBIRICE  CONFOSILForP oty PG TonpotRd6T 2Fbr mil a
(1) forcahheeamhinyf aderse a0l ithateths ABRPbuA@S oft Hiee precedtBAveRtideRAVEAt OrY,

urinary or gast r0|tnlt estinal, disease. Further, the conpounds: of fornula (I)

and pharfratattt cH ™86 Cebhidsi 35 o tortfri sy B4 el dPRufae (|

phat

can be ttsedmem: a ofmetihosh@fs t LeatWHIEH €Sher ¥ daridiENALY Béceptor is .

gastroi.ntesti naCL gll sgase, whi ch et hod conpri ses adm nistering to_a human

or anirﬁEP bgﬁ?ﬁa t 1PRLuding respiratory dlsegses such as ch;onlc obstructive

~ 15 pulmonary disease, chronic bronchitis, asthma and rhinitis, urinary

‘ diseases such as urinary incontinence and pollakinuria in neuripenia

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 compound of formula (I)

or a pharmaceutically acceptable composition comprising a compound of

formula (I} for use in a method df treatment of the human or animal body

by therapy,- in particular for the treatment of respiratory, urinary or

- gastrointestinal disease. '

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

Further, the compounds of formula (I) and pharmaéeutical
“30 - compositions comprising a compound of formula (I) can be used in a
methed of treating respiratory, urinary or gastrointestinal disease,
-which method comprises administering to a human or animal patient in
need of such treatment an effective amount of a compound of formula {I)

or a pharmaceutical composition comprising a compound of-formdla (1).

35 - The present invention will be further illustrated by the



need of such treatnent an effective anmount of a conpound of formula (I) or
~a pharmaceutical conposition conprising a conpound of for l’)) 35 The '
~ present invention will be further illustrated by the 12 J F% 294 2 .
- :f.ol l owi ng exanpl es. The exanples are given by way of illustration onl y and
‘are not to be construed as limting. Exanple 1 5
- 3(R) - Di phenyl acet oxy- 1 - ( 3- - phenoxypr opyl ) - 1-azoni abi cycl o[ 2. . 2 2] oct ane;
brom de The title conpound was synt he§g8sed according to net hods d and a.
‘The yleld of final step was 500 ngy 1% 1H NI\/R(CDClB) .5 1.72-2.18
(m - 2.35 (m 1H), 3.0 (m 1H) f 3.23 (m 1H), 3.59-3 88(m5H) 4.0
10 (m nga-blowacngo%wlm Th ¢xqmpleprfre given by why) of L1gseration opky,
6. 9-7. GafdNardthot A2 bl fokdtbuet2E) llHM@.lQTM.Br] +1 456; np 129 C. Exanple 2
3(R) - (2- Hydroxy- 2, 2- di phenyl acet oxy) - 1- ( 3- phenoxypropyl ) - 1-azoni abic 15 -
~yclo[2.2.2]octane; bromide The title conmpound was synt hesi sed according to
nmet hodsE,gan@ﬁg @. The vyield of final step was 280 ng, 42% 'H NWR

(DVBO-d6) - 'S 1.5 - 1.7 (m 2H), 1.9 - 2.1 (m 4H), 2.3 (m 1H), 3.1 (m
1H, 3:3R -§1@ewﬂfcwwé 03 phanxmopxﬂ-o 15227251 i cyrilp [2 62 @ (draneH) |
6.95 (rgromagesH) 7.2 7.5 (m 12H); M8 [MBr]+: 472; np 199C. Exanpte 3

- 3(R)-[2, 2-Bi sﬁ4 fl uorophenyl)-2-hydroxyacet oxy] - 1- (3 phenoxypropyl) - -
1- azoni B &pELe[ PP PPIcYahesYisheRi tkd 25:cPding t te reoimpdand awmb asyfhhesi sed

m&ozd Olgggﬁem&qssee&%sasoa h&h) Yegid al ﬁﬂg@adcn'%tle)p 05405, ’({% 1@5% 1h
2.05-2.H)(mg - 3H) (M2, 131)(rr§ 9 Hjm, 1H)3. 133232 (enm 1mw 3. 5{9-3~385m( raH) G HY , 03 95

| 1 0 7 M
.(%OM H)gné Q%gi(m; 5-’670(3 1?-12 (Eglalrrpﬂy) Z‘lmg E? 29 E B| S %4 T%suo rz)%lghyl)
L2- hydr‘i»&rﬁe@t éﬁkty]lﬁ)lr-E&hénbt‘ih;/(erBlZIé)zromSa [MbBE}cl 650; ZuP[I@6t dne; broni de

Example 2 | , |
3(R) - (2-Hydroxy- 2 2- d;.phenylacetoxy) -1- (3—phenoxypropyl) -1~ azom.ab:.c
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—-dG): 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, 65), 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. T-he
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
b::.cyclo [2.2.2}0ctane; bromide -
-_ The title c‘omp_ogn_d was synthesised according to methods c¢ and a. Ti_a_e

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



- 'The.title -compound was synt hesi sed according to nethods ¢ and a. The 35
~.yield of final step was 300 ng ,67% 1H NVR (DMBO-d6): 5 1.5-1.65 m 127
~January 2004 29 1H) ' 1.7-1.85 (m 1H), 1.85-2.1 (m-2H) 12 @“Safyrﬁ

. 2.9-3.1 (m 2H 3153.25(.m1H) 3336(m6H) 395405(m1H)' :
. 5.25 (m 1H), 6.95 .(s, OH), 7. 75(m 13H) MS [M-Br]": 478, np 182C. .

" 5 Exanple 5

" 3(R)-(2--Hydr oxy- 2, 2--d| p- t ol yl acet’ ox?@ 1--(3- phenoxypropyl) 1-azoni a.
bi cycl o[ 2. 2. 2] oct ane; brom de The titTe conpound was synt hesi sed accordi ng

to methods ¢ and a. The yield of final step was 500 ng ,54% 'H- NMR

( DVBO- dd rS11755:-8p dm, JG“ZH} 85-294. gmp 3N, 2H), (. BBl 4. 2AH5-Grl M) 2H2,3 (s, .
TH), 3.9533155(m, L), 3. ?5335%( ”BHE{)H):a 9%-350é”‘(m hDHAH)Afsoﬁs(gn %\E}% (5 2‘

. (m 1H)

- ; |\¢59[5M(58r?*$>f506 1ﬁ?> 518@C ELY) B@ﬁwﬂIMerBGJ* 478 mp 182°C.

3( R) - (2- - Hydr oxy- 2, 2- di - p- t ol yl acet oxy) - 1- phenet hyl -1 - azoni abi cyclo[2
2. 2] octane; brom de The title. conmpound was synt he5| sed according to

" methodE*e™®A8 &. The yield of final step was 650 . 74% 1H NWR

. (DVBO 6y SRy 210%3( &S .

©2.9-3 ggg()R ( iﬂ:ﬁ ,Jg_g é% (pm“"ztgacgt@%) : 23 Ime’i’:%; g%&g ! E‘ZZ’II_QFB 5.25

~(m 1H)bl°8°8°€% 2@4)°ctave:1bro®1ém 4H), 7.2-7. 35 (m 9H); MB [MBr] 470_;
np 144 ecdnRin,

- 3(R) - (?hﬁ)@gﬁ%ni/{%r opldo?\?/ yﬁtheszﬁw aecﬁgfgﬁ?gﬁ/ )Ilie-tfoggocr:ll aC} CaYCITBe

L j2.2. 2]6eddnel Bre (fete]?hﬁa@lw(é ngomddénd HasV¥y ntHES-ded: a&cor-didng - 8o

| hod T d t 61 13
MRi Nodsee 28 al 8.41% Y % z%z 3 ?5 B! (\Q{aséﬁfs ?gal_l)cs 1% F lde% ﬁgDC )

2. 39 (s(m 1|l|)ﬂ:2 %2§03( (an)6H>2 BBY dm, 114)1), 3 @5(rﬁi 14%),, 3572 3(n9 Ly 4H)
_4m0 (m l%%"') s Gar 4 j:x'ﬁ% 319, 258& Lg, 21@1 481y 85+ fﬂv%"s‘) (/- Bl mMsng,,L

‘Exanpl e
*: 500 mp 183°C

15 ‘ Example 6 ‘ ,
(R}~ (2~ Hydroxy-2 2 d1~p tolylacetoxy) 1—phenethy1 -1- azon1ab1cyclo[2
.2.2]octane; bromlde
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—Dlphenylproplonyloxy) 1~ (3-phenoxypropyl)-1- azonlablcyclo
[2.2.2]octané; bromide . '
The title compound was synthesised according to methdds e and_é. The
yield of final step was.250 ng , 61%. H- 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—z-phenyl—2—thien—2¥ylacetoxy)—1-(3-pﬁenoxypropyi)—1—



r 3 (R - (2-Hydroxy-2-phenyl-2-thien-2-yl.acetoxy) -1- (3 phenoxypr opyl) .

C-1-. 12 January 2004 azoni abi cycl o[ 2. 2. 2Joct ane; brom de t|tIe corrpound,

" was synthesised as a mxture of diastereoners according 4¢ and

..a. The yield of flnal step was 520 ng , 62% 1 H NWR (DI\/SOdG) : 5 1.5
1.95 (m 4H), 2. (m '2H , 223 (m 1H , 3.1 (m 1H), 3.3 - 3.5(m"

- 6H), 3.9 .(m. 1H), 405(t 2H), 5.2 (m 1H), 70(m 4H), 7.15 (m 2H), .
" 7.35 (m.5Hy, 7.5 (m 3H; MB[ M Br] +:5/478; grip’" 220C. Exanple 9 10 3 (R)

-- [2 (R - (2-Hydroxy-2- phenyl -2- thi. en- 2- yl acetoxy) ]-1- (3-phenoxypro

-+ pyl) -l-.azoniabicyclo [2 .2 .2] octane; . trifluoroacetate The title

s jcorrpour?cf‘:\’ib&Ebéﬁfﬁ‘fJf?e@l e 3%@6Fdlh’§°m‘t‘3@ methods f and b from intermediate

o 1-4f, dilagt erearReXechpolhe - Mb@'g P 3

(DB o BrRaEEeckpolhe S yﬁihégl@%ld sie a\a)mxtl@:é%% 3%%5#1-43%{%

2. 05- 2.3FPRfi1BE)tO ?e‘éhc(qfﬁ Cm)d a3 @523121 rﬁf fipal 3t2p- Ba5520( ny r6l6l¥’ -

- 3.85-3195- (ﬂ&th%mo4d {15 12 ( 3 1FD
715 (dd, it (@) '5|) ﬁ%((m lﬁg}%%@%h‘% Z?m %

(M CF3C0d] Jzﬁﬁa 3. Exar?rpﬁémrlcﬁﬂza 3.9 Rp- 1D, (%5)05- (t, 2H), 5. 2 (m, 1),
(2-Hyd.roxym2-phenyl 1 2- thi ey - 2r wsaggt @m) b5, @ﬁ;rﬁw XL -
pyl) -1-azoni abi cycl o[ 2. 2. 2] octane; trifludroacetate title corrpound Was

. _'synt he§}Ps§a dccording to nethods f ‘and b from internediate

1 -4f , diastereoner 2. The yield of. final step was 3 ng° 11% 1 H NWR

(DIVBOdG) 6 1.6-1.75 (m 2H) 1.8-2.0-(m 4H), 2.25 (m 25 1H), 2:8 (t,

- 2H), 2E%®8ls §m 1H), 3.15-3.5 (m 6H), 3.8-3.95 (m 1H), 2 (m 1H),
- 61(P2 — ~thi d ca . 4 :
1|_C|§9 (@(RiHXZ(R)ﬁ- (%ﬁﬁ%dgé?(.@ pgg%yl -2Lchibfl 2I\XH_Q o %?J (£ (3 %Qeng%y%arrpl (em- ,

1l 3 (PR)U 1[‘%‘(%)3131%‘21?%ﬁe%ilotthatﬁen;trlélwwmeiatyI acet oxy) ] -1- :

' (3- phemgPropre yé&np%uﬁé%sa@y‘flﬁﬁLQLgec? a%lc%gw gekhpag e s lbef J(th‘? title:

corrpound was synthesi sed according to netho rom erne ate .- .-
y -4f dilaseerediiie I-4Tndlasiterdomdr fli.nghe syiegldhvad 91¢E} step was 10 ng , :

o _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, IH), 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, QH), 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),



'35 22% 1-H NVR (DMBO-d6): 6 1.45-1.55 (m. 1H) 1.65-1.75 (m 1H) 12

-~ January 2004 31 1.85-2-.05 (m 2H), 2.3 (m 1H), 2.9-3. 1(m  2H), -3.25
il

(m 1H), 3.25-3.55 (m 6H), 3.9-4.0 (m 1H) , 5:25 (m 1K anvag= Opfh 1H) ,
2. 715 (m 1H), '72(m'1H) 7.25-7.4 (m 8H), 7.45 (in, ‘2H, 7.55 (m 1H);
‘MBS [M-CF3COQ"': 448. Exanple 12 3 (R - [2 (R - -

( 2- Hydr oxy- 2- phenyl 2-t hi en- 2-yl acet oxy) ]-I- (3- phenyl prop

yl-}=1-azoni abi cycl o[ 2. 2. 2] oct ane trjfluoroacetate The title cohpound was -

synt hesi sed accordi ng to nethods amtl b from 10 internediate
I -4f ,di astereonmer 1. The yield of final step was 11 ng , 26%1 H NWR.

( DVBO- -@)p-2503 . 48, 1285 (303 1), 1H)6- 2. B53(I(mlHH) 1. 3423025( rrm,4ﬁim, 2 25 :

(m 1H)3 155245 , 1H), 5 (
535 ey e )t T ot T R 30590, TTop T S
,2H) 7 &, (#) 1H) 2 NB, [ MIGF300817 :4 482. 815, Exarfpl(e, 13, 7.55 (m, 1R); MS ;
. 3(R) - [2[(1»B)c ggOS%dr 5 - 2- phenyl - 2-t hi en- 2-yl acet oxy)] - 1-(2-t hi en-2-yl
- ethyl) azonra |cyc o[ 2. 2. 2] octane; trifluoroacetate The title conpound
wefs -synt.hesi sed according to.nmethods f and b from 20 internediate:
_-I-4f di stegeog; 1. The yield of final step was 10 my 240.. 1 H NIVR
~(DMBO 45-1.55 (m 1H), 1.65-1.75 (m -1H), 1.8-2.0 -(m 2Hy, 2.3

(m 1H)3(R3-12 (R 6(2-HydBbhy-23pledyD-{-HhichHp +yFa@Broxi] -1+ 3-gherripzbm 3H),

FJ&%%‘&%%%ZL%&(:%l% 2. 'fioggir% ; tii%ghf%ﬂdetale%' 755 {m 4H; M

(2- I-|ydl‘m»ey4:2tpé16¢qtdpoﬂntihwm Lryrhases @x \Wedording (& tzdutanda ¥land b from

pyI) azoni abi cy octane; _trifl tate he ti tI corrpou'nd
V\Ld) synth egfngcell atapgogaf%lgastzcc? %r%‘fl?ﬁ)g's'- FRSn%I %icfr r‘%m‘g Qr%ﬁl |
| F4f | dizest.ér gonR 1DMSKhel6yi el d .ak- ilml(mstw)wassmngs 1(&% 18) H1 NIVB 0

(DNBC)d 55 5 H),, 2.25
'(m 1H)(§[?'24§) 5 %&’3%);%555(1%’1 2&33“1) i 1g 931%%5@ ®m 1H),
2 (msml—l)a @—3929 ((m 115),, 6.98&m,7. 1@13 (mQHbm, 1H), 7.1 (m, 18), 7.15-7.4.

(m, 9H), 7.45 (m, 2H), 7.5 (m, 1H), MS [M-CF3C00]": 462. '

15
Example 13
3(R) - [2(R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) ] -1- (2-thien-2-y1
ethyl)-l-azoniabicycio[Z.z.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 (DMSO-dG):_G '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),77.2 (s, OH), 7.3-7.4 (m, 3H),
_ 7.45-7.55 {m, 4H); MS [M-CF3C00]*:454.
25
Example'14
3(R)-[2(R) - (2-Hydroxy-2-phenyl-2- thien-2-ylacetcxy)}-1—(3—£hien—2~yl
propyl)-l-azoniabicyclo[2. 2 2]octane, trlfluoroacetate
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. |



7.13 (dd, 11i), 7.2 (s, OH),--7374(m 4H) 7.45-7.5 (m 2H), 7.52 35

“(dd, 1H); MS [MCF3COQ': 468. 12 January 2004 32 Exanple 15

= 3(R-[2(9)-(2-Hydroxy- 2- phenyl - 2- -t hi en- 2-yl acet oxy) | - 1- (?f%ﬂ”@ﬁ’@%

. propyl)--1-azoni abicycl o[ 2. 2. 2] octane; trifluoroacetate The title corrpound
“was synt hesi sed according to nethods f and b from internediate ‘

) "1-4f, di astereomer 2. The yield of final step was. 7. ng 26% 1 H NWR
. (DMBO-d6) : S 1.6-1..75 (m 2H), 1.8-2.0 (m 4H , 2.25(m 1H) 2.8 (t,

C2H), 2.95-3.1 (m 1H), 31535(m‘6,38395(m|H) (mlH)

. 6.9.2 (m 1H) °, 6.96-7.03 (m 2H), 7.1 (dd, 1H), 7.18 (s, OH),737 (m

4H), 7.®m@mpls LEy 2H), 7.51 (dd, 1H): M5 [MCF3|COO]+ 10 468. Exanple 16 3
Lo R - -

' Ez)phen%x?Ry)(e_tﬁ)ﬁ(s)qz-%-a bé}t%%%?lohﬂgmﬂe %&%gé&?}lﬂf Iy_Llo]r%aceJt TEYS The.
ctitle aemmdrhdlwaeowhmmslcs@d%ea:mmwg ﬂ:tylmmal‘taaad b from :
int L - - t t

Lo Mo Sl sl SLEOMRIy Lo TP A,0) L NBLoBleP ot M W
gl—ﬁ g.ﬂs:e(rmediaye B-4f5d3aﬁte(rrqom5ljl)2 3rte (ymelgl—i)ai lﬂn.rﬁil( mteﬁH)as 4. 41g (m
77 A B e (raBder ol e s (o tn s hd. Ciacdit o o

"3(R) - (leﬂur ana 2tty 122 hdBoxy-12 (phem)l, a8 el £x3/.)5 1m( %mheawe:-l Jogl YmA-1H),

azoni abi cyc) 0 ?L ﬁ[ 2) ot & g{emgr opige 72:339%% éé)t’hodqnp(%g ﬂiﬁsﬁeﬂ’t esi séd

as a mxture’o ast’er eorrer accord e 8rd of
“final sRp Was-240 (my 4H)779%8. 43HH- BV, ( DNBO- 181 (&d1.155-2M9 [(meFéH):OJ* 2. 27
(m14665305355(m5l—l) .3.88-3.98.(m 1H), 4.0-4.10 (m 2H), 5.21 :
23-6. 31 (doble dd, 1H),‘ 6.36-6.48 (m 2H), 6.83-6.90 (dd, 1H),
695(d “OH), 726766(m 11H)'; M5 [MBrj+: "444; np 99C. Exarrple 18
. 3(R)- (ZéFur - 2- hydr oxy- 2- phenyl acet oxy) 1- (2 phenoxyet hyl ) -
.zoni abi cyamlpon 5 2] oct ane; brom de _
: 3(R)—[2(R)—(2 Hydroxy— -phenyl-2-thien- 2—ylacetoxy)] -1~ (2—phenoxyeth

yl)-1- azonlablcyclo[Z 2.2]octane; trifluoroacetate
_115 °  The title—compound‘was‘syﬁthesised according to methods f and b from
- intermediate I-—Qf}diasteredinér 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,lH), 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,

L300 0 11H); MS [M-BX}*: 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 N

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



'35 The title conpound was synthesised as a m xture of -di astereoners 12
.~ January 2004 33 according to methods c and a. The yield of JI nal step was -
210y , 66% 1H- NVR (DMBO-d6) : 5 1.50-2.05 .(m 4H) af‘”?'?’ i 1H ,
. 3.20 ((m IH , 3.37-3.65 (m 4H), 3.65-3.75 (m 2H), 404(m 1H) 4.40 - .
-~ (m 2H , 5.21 (m 1H), 6.23-6.32 (doble dd., 1H), 6.44-(m 1H), 6.94-7.04:
.- (re, 4H), 7.33-7.50 (m- 7H), 7.64 (m IH; M. [MBr]*: 448; np 163C. ,
- Exanple 19 3 (R - [2 (*) - (2- Furanz,} yl- 2- hydroxy 2- phenyl acet oxy) ] --1- -
" (2-phenoxyeth yl)--1-azoniabicycl o[ 222. 2] octane; trifluoroacetate 10 The
~title conmpound was synthesised according to nethods c.and b from _

i nt er nedicatrding |ta, neftlasisecentd er. The Welyﬂ@fcfmfalfstaj wase;plwmg lkemy, 23%

H . NWVR; 1. 85; 80- 2 2,27 m . 1H),
3. 15- 3. ‘ﬁﬁt qgiﬁ& d}’%g( jscg% 0%, Wflﬁ? (T Qm ng)ﬁ)o ?Qéﬂém 1H),
. 6.23 (&B. 31H)3 65 (412 (4m) 1B) 65-®.92- Km0421(1m 4H)4 (h,.30QH7, 38.4045 (m, ),
. 7.44-7 1 44
. 3(R)- (2"5% 26 %;‘;d%g% @%&nﬁ‘% c%%gx%jq‘i (5. gﬁ‘énoggg 7m9|4) {20
~azoni atﬂuﬂoycﬂo@:?-TZ.SZ] (oetdhe; 7Tbsonme TEhe Mst [IB-Eopoust: has 1been descrl bed
in method -a-. Exanple 21 3 (R - [2 (%) :
+(2- Furan- 2-yl - 2- hydr oxy- 2- phenyl acet oxy) ] -1- (3-phenoxy pro 25
pyl )--I-:—mpmea.‘rﬂ cycl 0[2 2. 2] .oct ane; brom' de The title conmpound was

~ synthe t hqd and rom internediate I-1a
Codi astef‘ge(gﬁer[aig T%e yi-ef gg‘fl%ﬁ‘ﬁﬁr pZa n?lﬁeb" "1I(f=FPlTWx€BﬁEO d6)
15 1. @fl)212ﬂzcérmabﬁb&¢1a[2& embc&&ﬁe, &ri@lu(aﬂbad&ﬁate 3.20-3.60 (m 6H)
©3:95 - 'ZFD 6.45 (m
| %&f ?h@st%ﬁ’fe zﬁﬁ)mp" bl o §c¥n€ﬂ%5 o{“ &Fc%dtﬂ? tmet [M%?—H% ‘b 1xg3.
‘np156(:1ntExma¢ﬂa1e22 Ba[R)iastpZedligr -1. The yield of final step was 11 mg,
(2- Fur; LY. y - 2-phenyl acet oxy) .. 1-. (3-. phepnox ro 35
-pyl) - %r%ZonIl!l a%‘llmg‘yglﬁ%%%’_.d%) 2]%cﬁaggfit@lf(F%o?%htelt%toéglég\]‘gﬁugﬂﬂ 260474
{m, 1H),” 3.15-3.65 (m, 5H), 3.68 (m, 2H)}, 4.0 (m, 1H), 4.40 (t, 2H),
'5.20 {(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-CF3CQ0]*: 448.

- Example 20 _
_ -S(R)~(2—Furan—2~yl—2~hydroxy—2—phenylacetoxy)fl-(3-phenoxypropyl)-l—
20 azoniabicyclo[2.2.2] octéne; 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- phenoxypro

__25  J-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-finai step was 1.15 g
99%., .1 H- NMR (DMSOfd6): 3] 1.6Q—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—phenoxyﬁpro
35 ,pyl) 1- azonlablcyclo[Z 2.2]octane; trifluorocacetate:



The title conpound was synthesised according to nethods c 'and b 'from_ ,
“internediate |-la, diastereoner 2. The yield of final ste s 10 ' 20%‘ -
- 1 HNWR (DVMBO-d6): 6 1.50-2.2.0 (m 6H), 2.25 (m 1H), 3."tanuame4C

..3,20-3.60 (m 6H), 3.95 (m 1H), 4.05 (m 2H), 5. 20 (m 1H), 6.35 (dd,

‘1H), 6.45 (m 1H), 6.95 (m 4H), 730- 50(n 7Hy, 7.70 (m 1H); M5
[ M CF3COO0L : . 462. Exanple 23 .
3(R)-(2-Furan-2-yl - 2- hydroxy- 2- phenqupet oxy) 1- phenet hyl -1 10

azoni abi cycl o[ 2. 2. 2] oct ane; trifluorcacetate The title conpound was

synt hesi sed- as a mixture of diastereoners according to methods ¢ and b.

" The yi ¢ 6£54¢ AmPOLBE Wik sYPrthgsiagdaccepdinyREe DMBBode) ¢ amgl b 5rem 1H) S

1.7 (fnln%@km?éléke 12195 4f§stg omez_223 @HE Ld %fg?lﬁéﬂ %5% %é%:g% &g%

. 3.25 -

-'dlastereomer 1. The yield o

. mi abi cyclo 2.2

C1H)S, 6.29% (4, HiH 1Dt2%o d67: 45 (msoémzw (Blr(rﬁﬂ)zH)Z 2% {ng mLE1H) 3.MB

[ M CF30Q0h432. s Barples 24
- 3(R-[2 (((%10 g? Fur an- 2-y%£12 6ﬁydrox§52(n[l)'he1r%)/l ace(tj"?)x{rg] Zf) hene‘% hgﬂ-l -%\20 20
 niabi cyeePS[ 249, Afdet arfS (mr i FHluobeltetrat dEThe? {30t-l795@ohpoﬁﬁdi Was70 (m,

synt hesjisedy3caprdizrgetQ qg%hods c and b from intermediate I-1a,

final step was 16 ng, .40% "H NWR
© (DVMBO-d6): 5 1 65- 180 (m 2H) 1.90--2...05 (m 2H) 2.3-(m 1H), 2.95-
" (m 2 xagl_;c 1H),  3.25 - 3.55 (m_ 6H), 3.95 25 (m 1H), 5.25 (m 1H),
. 6.26 Il)','646(mlH) 6.95 (s, OH), 7.25 - 7.45 (m 8H), 7.5
- (m 2H)3(R?) T(InFupp-2-yE- PN&!&I‘@&@@@]-IQ pheeylaéx&npbré-%mmaﬁwl{-z (*)°

(o Fur o ubs 2xudloonya Reniieny! aesl i erdephenethy - -azo

] oct ane; I"uor oac he title conpound was
synt hesiheet i¥deoradimngued wes hamstlmaam@db 3 o mintwrareetd atieasttdx&omers

1 Sé‘irsog‘fﬁl%“‘?ﬂe‘fhﬁés" R O R T LA et R
_(m 1H)'H- MRS (DMSO586)(4 1, 1651) (m3. 195 12 1Jammary112)0,04 139 €ng. QF) (m, 5285, (m
1H)5 623% (A 1855) 2 B58HGrl LM 5. 0598 (SmylH3. 25 - 3.55 (m, em), 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, lH); MS [M-CF,CO0]*: 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
N 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, lH,
' 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—2—hydroxy—2fphenylacetoxy)]-l—phenethylﬂl—ézo

‘niabicyclo[2.2.2]bctane; trifluorcacetate

The title_cdmpouﬁd was synthesiéed according to'methods 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 (ﬁ: 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 CF300 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 ¢

Ctitl t.h d i '

il Capolod e b satasshiolng 1o e s ane b om0

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
U9 23 "l Bsbfls Ay tonty e (@ Stpeoz B bihet Y . ey (T
z 45.7, &ﬂ,ogm 28, 5072 6 (m 2200 3 %M& (W F3000)3: smszm,s@)ﬁxalgrmat(as; )12

~ Januar en- acet ox
-1--ph)e/1n t’hér?? é@ Al cs F‘gf[ g%’Z}’/b%%a{ﬁ% ﬁ? yfézﬁc% g%cg‘ll{a\fe The & |4pl>le

- conpounih, W8§) SyTlI‘h:'e-§I ged(ms 2al)m Xt 66 e(nof 1¢) asHEer BOIERE00) *: 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



according to nethods c-and b. The yield of final step was 18 ng, 20% - 1H

" NWR (DMBO-d6): 'S 1.65 -- 2.05 (m 4H), 2.3 (m 1H), 3. 3.15 -
3.6 (m 7H), 3.95 (m 1H), 5..25 (m 1H), 6'.35 (dd, 1H) {%’WW{%HO‘&H)
..7.05 (m 1H, 7.2 (dd, 1H), 7.25 - 7.5 (m 6H), 7.55 (m 1H), 7. 65 (m
“1H.) MS [MCF3COO "'': 438.. 10 Exanple 30 3 (R).-

(2- Furan 2-yl - - 2-hydr oxy- 2- th| en--2--ylacetoxy) -1- (2-phenoxyet hyI)
--1-azoni abi cycl 0j 2. 2. 2] octane; triflyoroacetate The title conpound was

.. synthesised as a m xture of diastere rs- according. to nethods ¢ and b.

The yield of final step was 22 ngy, 23% 15 1H NWR (DMBO--d6) ;. S 2.65. -
2. 05. (BnQR) Ay Fuzad-enylifhy@rddy R -66hian-2APlackBEy)mi-bHenedhdi{m 2H),

5.15 ( d - 7.05 (m 4H), 7.15 (d,
1H) z°4‘@'bl %%[6‘ % zﬂif?e(dﬁnéﬁ“‘ﬂ%%aid 1H): M5 (M CF3000] : . 454.
- 2.0 Exé-"rhﬁl et13:j.e compound was syntheSJ.sed as a mixture of dlastereomers '
" 3(R) - ( I X en2 actox
- phenyl %§§F§%3§§oﬁ%5%|%c XF% %]h oftane:” %uosr%e if“‘ﬁitje8 ﬂ%’e Ptie
. cénpound- v@@ﬁls(jbﬁﬁﬁe@t’r)seé as6% -M2xDAr énpf4rdi, asTZeBeam;ensi) ,acear dimyg241p,
met hod an i el f fi p,was 15,4 5%, 25 1H NWR
(DVBO- 60 5 bl e\ S ?9% rﬁ}?'%g 2505 ’(5‘??1 3%3513( 5 tH 1) 455 1
(m 1H)<;mr6185r (ch051H)u, )5 (mz Udy, D5 (M251H)7.5 7ml56hm IHes @3 (d,

- 2 MS [ M CF3000] +: 480. 30
'Exarrpl 32mi bhe%)oﬁsl%fr ?%F C%Q?((Rg1138 H) [" ' ]

(2- Furan 2-yl - 2 hydroxy 2-thien-2-yl- - _ _
aget OX)QXEA‘ fé% abi cycl o[ 2. 2. 2] oct ane; bromi de The title conpound was
synt hesi Set as a mixture of diastereonmers accor di ng to met hods ¢ and a.

. The yi &1(@) of(2f Furcin-S-gp-dets bRy R tidikhe-2-§5a ddboxMyR1  DUEDcHf)ycbhdl 5 - -
Iy, o R8s 4B ogtag fekgllogdaadi® , 2000 57 G 184S
(s,  1HThe6.t4%51émecoBbhund 7wdd éyathbdlised7.a2 (ad, mixddre. o %idﬂte&@bme:?s 55 (d,
1H) 7acc£) dlngH)to metllol\é Br]andsozo”rhe y:|.r—_:=I1d3 of final step was 22 mg, 23%.
15 1H":NMR (DMSO~d6): & 2.65 -~ 2.05 (m, 4H), 2.3 (m, 1H), 3.15 - 3.65
(m, 7H), 4.05 (m, 1H), 4.4 (m, 2H), 5.15 (m, 1H), 6.35 (dd, 1H),
6.45 (m, 1H), 6.95 - 7.05 (m, 4H), 7.15 (d, 1H), 7.3 - 7.4 (m, 3H),
7.5 (dd, 1H), 7.65 (d, 1H); MS [M-CF,CO0]*: 454.

20., Example 31
3(R)-(2-Furan- -2~ yl 2- hydroxy -2-thien-2-ylacetoxy)-1- (4 oxo-4-
phenylbutyl)-1- azon:.ablcyclo f2.2. 2]octane, trifluoroacetate
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, 1H), 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 32
—(3—phenoxypropyl) -3(R)-(2-Furan-2-yl-2- hydroxy 2-thien-2-yl-
acetoxy) -1~ -azoniabicyclo[2.2.2]octane; bromide '
. The title compound was synthe51sed as.a mixture of- dlastereomers
accordlng to methods ¢ and a. The yield of flnal step was 100 mg, 41%.
35 - 'H- NMR (DMSO-d6): & 1.65 - 2.05 (m, 4H), 2.1 - 2.0 (m, 2H), 2.3 (m,



: Exarrpl e 33 1-(3-. phenoxypropyl) 3( R) - (2 2-di furan-2-yl - 2- hydr oxy _

. acet oxy) - 1- azoni abl cyclo[ 2. 2. 2] octane; bronide The title corrpound was -
" synthesised according to methods.f and a. The 10 yield ot2 *F‘?PW&FY%Q% was
- 200 ng, 60% 'H NWR (DVMSO-d6): 5 1.6-2.20 (m 6H), 2.3 (m 1H), 2.95-3.65
(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, O—|),_7.3,(m 2H), 7.7 (m 2H) ; MS [MBr]': 452. 15 Exanple
34 3(R)-(2,2-Dithien-2-ylacetoxy)-1- (ﬁ phenoxyet hyl ) - 1- azoni abi cyclo
. [2.2.2j octane; bronmide The title conpdlnd was synthesised accordi ng to
~methods ¢ and a. The vyield of final -step was 240 ng ,  60% 1H NWR (

- 'DMBO- d6)H) .6 1. % (E;lm),203(2ﬁ —451)6 &I—BO (3,9 H4, 13(Hﬂ;03(-1m f5|-|)1 (18 441 3. 80

“(m 6H) 1H) 5.,20 1 S 6 95 7. 05
(m 5HS ol L (Gm"%z g s 25 (R %E& H)4‘1355( % Wer]
© 454; nplHgC, 7E>3arml e3lgs 25 35( R:@i,-zf()z, '2rDi t{si,enH; - y$ aueta@}y) 5210 mp ,
(3--phel propyl) -1-azoniabicyclo (2.2.2]octane; bromde The title

. conpoun vvas synt hesrsed according to nethods ¢ and a. The -yield of final
. step was 280 ng , 83% 'H NWR (DVBO d6) 5 1.80-2.06 (m 4H), 2.06-2.20

(m Zszafﬁ%Q'gs?’o(m 1H), 3.20-3.65 (m7H), 30 3.90-4.10 (m 3H),

5,20 (W 90 (s, 1H), 6.95-7.05 (m 5H), 7.05-7.20 (m2H), 7.30-7.35
- g?]R) ZH%l,2 TB%%HPMP:I\&;&M)B{:} (R)4682 , rﬂ)—di%ﬁﬁaEﬁ-ﬁlﬁ)&l ﬂ}—3’.6-13§l;iroxly 1o

g .- ithie yl acet ox net hyl -1 - azoni abi cyci o
Januar y- fzyfzfjnoc é%qlqgfoﬁl% PF@gt‘g?Tpound was synt hesised:-

- accordim@ tmthetdwqbs»undams aynﬁ“h&slswdel écecf:rcijmgaltoSheﬂlde flgﬂdrm ,Th59°/0'
: ( 3.2 -
(ot o5 Ik vodeiias S0 m by MG, (Bep S 5 o6 5820 s

7 @5 ,( @33k, 1H)ME2[ 84-Br.]65: (Ap47HIp RBEC4. Exampl @437 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. - '

: 15 Example 34
3(R}-(2, 2 D:Lth:.en -2- ylacetoxy) 1 (2-phenoxyethyl) -l-azoniabicyclo
' [2.2.2]octane; bromide
_ The title compound was synthesised acc;ording 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 3(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



3. (R -(2- Fwdroxy 2, 2-dithien-2-yl acet oxy)-.1-(3-phenyl propyl )-1-azonia .10

" bicyclo[2.2 2]octane brom de The title conpound was syntﬂgjlsed gccordlng S
to methods ¢ and a. The yield of final step was 450 ny ,
6 1.8 - 2.1 (in, 6H), 2.4 (m 1H, 2.6 (n1 2H); 3. 4 - 3.8 (m
2(m lm 5.25 (m 1H), 6.1 (bs, OH), 6.9 (m 2H), - 7. 3(m
OH); M5 [M-Br]' 15 468; np 64C. Exanple 38- -

'-; (CDC13)
TH), 4.

3(R) - (2- Hydr oxy- 2 2-di thien- ylacetoﬁg) 1-(3- phehyIaIIyI) 1-azonia 20
bi cycl ot2.2.2J octane;. bronide The t{

| e compound was synt hesi sed

~-according to nethods ¢ and a. The yield of final: step was 260 ng , 34%
“H NVR{-épélgytams/1bgomige 05 (m 4H), 2.4 (m. 1H), 3.55 - 3. 95 (m 5H) .-

4.15 - 4.5 t@.ﬂe3zlfgmpo%n%5w£§nsy

- 6 9 - 7.05 (m 15" 28 “%Hgsi?—ﬁ‘lg (‘ﬁf gﬁqn‘% 4‘%%&%‘?%%and

-1H),

*

"' " %Elﬁpoizﬂ@al E%aPrpW%S 3380- IBg(,R)59-° (“B-HyHR oXBMSD-26dli: t Bii BnGSZ—ylzaoet oxy)
phenyl bubyky rl- gépnl% Igy%h? :ﬁZZLogtgqgl pﬁgﬂgd8538T title

(4-

 _00npoun was Sy ntheS|se
wa%2§2®mnglﬂ),40%0 - 2NNR (7CDQ1@) 2BE)5 T..36 4{m, ABH)0 (7rr55 At 3H2;4 (m

7H), 4.2 (m 1H), 5.25 1H), 6:05 (bs,
D%([WLBEW 4§47“1P%1§§m(m H)9H) : I\/(Bm(ME?]" 482, gr;n 6 aC . 35 1(2-5_

T
OH), 6.

- January 2004 39 Exanple 40

zoni abi

accor 10ds € an

95

o,[2.2. 2300tane trifluoroacetate The title conmpound was

- 3(R) - (%h§%§&QX ¥4 2, 2-di t hien-2- ylacetoxy) 1- (4- oxo- 4- phenyl butyl)-1-a

synt hest @ d (Ackrtatinyg 2t &~ dret

'flnal'

drettttieas 2 ey barck toxyThe - (3-ghelyd pebpii nal-sbapavnas 16

1 B piogSad: 7 - 2.0 6H),. 2. 15 1H), 3.1 (t
"gﬂ %qcyét%[%‘gﬁl %“9 é“é’g‘i‘m 1H), 52§3m (mH)lH) 7E)m(d H)2H) 7&5

(d, 2H)The7 £861¢ nyongidund WaESSyQittheii-ﬁed &@ofding 244 m;etNBd@ M GrCRQ The:

10 Examplg 44de final step was 450 mg , 58%.H- NMR (CDCly): 5 1.8 - 2.1  (m,

- 15

6H), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 - 3.8 (m, TH), 4.2 (m, 1H), 5.25

{m, 1H}, 6.1'(bs{ OB), 6.9 (m, 2H), 77.1 - 7.3 (m, 9H); MS [M-Brl*:

468; mp 64°C.

- Example 38

20

25

3(R}—(Z-Hydroxyfz,2—dithien—2—ylacetoxy)—1—(3—pheny1allyl)—1—azonia :

bicyclo[2.2.210ctane;-bromide
The title compound was synthesised according to methods ¢ and a. The

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

 4H), 2.4 (m, 1H), 3.55 - 3.95 (m, 5H), 4.15 - 4.5 (m, 3H), 5.25 (m,
1H), 5.9 (s, OH}, 6.15 (m, 1H), 6.85 (t, 1H), 6.9 - 7.05 (m, 3H), 7.15
(m, 1H), 7.2 - 7.45 (m, 7 H); MS [M-Br}*: 466; mp 124°C.

" Example 39

-3(R)—(2-Hydroxy-2,2~dithien~2—ylacetoxf)—1—(4—phenylbutyl)-1-azbnia

_bicyclo[2.2.2]octéne; bromide

- 30

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

yield of final step was 320 mg , 40%. H- NMR (CDQl;): & 1.6 ~ 2.0 (m,

8H), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 - 3.8 (m, TH), 4.2 (m, 1H), 5.25
(m, 1H), 6.05 (bs, OH), 6.95 (m,-2H), 7.1 - 7.3 (m, OH); MS [M-Br]*:
482; mp 64°C.. : ' - :

496.



-3(R)-(2-Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1~(.3- phenyl-am nopropyl ) -1-a -
" zoni abi cycl o[ 2. 2. 2] octane; trifluoroacetate The title CO{?ﬁﬁ\nd was
" synt hesi sed according to nethods ¢ and b. The vyield .

3.5 (m - 9H), 3.9 (m 1H), 5.25 (m 1H), 5.65 (t, lH) 6.55 (m 3H .7 . 0

S (d 2H, 7.1 (t, 2§ , 7.15 (m 2H, 7.5 (m 3H ; M8 [MCF3000]: 483.
_Exarrpl e 42 20 ' ) '
3(R -(2- Hydroxy 2, 2- d|th| en- 2- yl acet 029) 1-[ 3- (net hyI phenyl am no) pro

pyl ] - 1--azoni abi cycl o[ 2.2.2] octane; trifluoroacetate ,The title corrpound was
synt heskxawlecd6rding to nethods c.and b. The i eI d of final step was 20

19 6H),, 3 1
300 - 3/31"5’ 12 %Q% ggd ?)lgh Sz'é%aﬁe’é“%ﬂ 11:1; °E§°6‘?5 %19"1’ "f(gg](d H)-_
2H), 7. :@ox(:mblzna):lo[zz 2 21(>m:am1) tr:.i’lﬁo(cm,ce&id)t;a VB [ M CF3000] 497.

- Ex | R

-yl gggt oxy;’E %(l )C&ﬁpdr%%;u#ar&r}zt&regby?é: a?ﬁfrflél?oﬁl a%?%%soﬁa?dﬁ (T(l?teane

" brdmi deyﬂ'diel prft f:eladowpeynﬁhswas sy nt besi sied bmmcoomiscmg;ia)o BEL. hDdszcoa@q a. :

" Th | t 8 83% O d6 6 -1.9.
-(me' 5 % ‘E"aﬁ?? dqu?t 8*gm)mg §505é2r?15 A3 '\43@(59/5%(%) GFH 65H)2 3.9

S (m. 1.8, 15)2 140 (8H)2H)7. 0. wmdzwm J47185(, 2H), 7.8 (8 _1m1lHp.0.(&,. 35

(R - i't Aren- 2-yl acet oxy) -1- (3-phenoxypropyl) -1-
azoni abl cycl o[2', 2.2] octane; bromde The title conpound was synt hesi sed

_ “ag‘t%%"'vvas 14
ng , 14% 1H NVR ('DVMBO-d6) : 5 1.7 - 2.0 15 (m 5H), 2.3 (m 1H , 3.0 -

(m 3 H) ;. [MBr)': 500. 12 January 2004 40 Exanple. 44 3
523*”3 yﬁ&%ycéﬁ?@ﬁ i°

'_,amrdl[ﬁz%&g r’rg&hods c and a. The yield of final step was 490 ng, 900. 'H -

. 6 1..7 (m 2H, 1.95 (m 2H), 2.1 (m 2H, 2.3 (m 1H),
3.2 (m3mﬂ)—(23‘1‘145ré-"ﬂ3’ 2ﬁ|ﬂ)-d14hﬂan-(2my13|:‘étoxﬁ -5 (Gﬁbhé:@lam:ﬁopgolﬁﬂ);i'ﬂh 7.

0O (m 2 2 m 3 MS IMBr |*: 484
np(227cggnlafdcﬁxléég 2% ﬁgtane, t&lfluoroaégtat ( H) ]

The t:Ltle compound was synthesised accordlng 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, 18), 3.0 - 3.5 (m, 9H), 3.9 (m, 1H), 5.25 (m, 1H),
5.65 (t, 1H), 6.55 (m, 3H),°7.0 (d, 28), 7.1 (t, 28), 7.15 (m, 2H),
7.5 (m, 3H); MS[M-CF,C00]*: 483. S |

7 Example 42 _

20 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) —1- [ 3- (methylphenylamino) pro |
pyl] -1—a.zoniabicyclo [.2 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.



.3 (R, - (2-Hydroxy-2,2-dithien--2-yl acet oxy) .-1- (3-o-tol yl oxypropyl) '

- azoni abl cyclo[2 2.2] octane; trifluoroacetate The title ¢ ound was - B
. synt hesi sed according to nethods ¢ and b The - yield of fi ar‘é‘?@bz s 191y
18% ' H NVR (-DVSO- d6) : 6 1.7- 2.0 (m 15 4H,-2.1 -2.2 (m 511), 2.3 (m

1H), 3.15 - 3.5 (m 7H) 3.9 - 4.05(m 3H ., 505 (m 1H) , 6.85.'(t, S
'"1H), 6.9 (d, 1H), 7.0 (m 2H), 7.15 (m .4H), 7.5 (m 3H ; M [MCF3COQ -
- *: -498. Exanple 46 20 , —_— S
- -3(R) - (2-Hydr oxy- 2, 2- di t hi en- 2-yl acet o‘}&/)'-l-[B-(ZA, 6- t.ri met hyl phenox ,
~y)propyl]-I-azoni ab| cyclo[2.2.2]octane; trifluoroacetate The title conpound .
was syrﬂiﬂl@els'ﬂ-seﬁ‘l according to nethods ¢ and b. The yield of final-: step vva's _

22 2 20Q% MR
'2H) ", 32&(3 (2 ﬁy e %%%?‘)le? -3- Y1§°§(t )5, 'fﬁ“}’keﬁﬁgﬁ"%ﬁ’ -£-55' (m
5azs>nenblqmlote 8. ;b ocZH)xse Toorime. 2H) , 7 2(m . 5 (m 3H ;

I\/IS M GE30 | :
" [%- TR0 ¢, HbopRE A Sullesiseg ascordipgy oy i“%?&ijﬁxf/ s aggihe
diX hi enugldycbéc‘atrl@)ly;tap azond 2birey cbof 2 12~ 2AjMrct(@meo-4d)if buor pagst akie, The

titl d th d d b. Th Id of
inar creg s 487 2 BESAR ARt oo T e 0 (WG, 29 o Sory
2.9 (m(m2HpH) 2.9. 1Gm{m2HH) ,2.6.2 (=, :&H),, 7203 (oM 28H) ,7.3. 2m32®). - (M3 {4 , ,_3 8 .

i e Aood - B s et 88k el e 1 0 TP M (30

1-[ 3=( Bi phenyl - 4- yl'oxy) propyl ] -3. (i)-(2-hydroxy-2, 2- dithien-2-
yipcet %é’% agoni abi cycl o 2. 2. 23-octane; trif]| uoroacetate The, title .
cqonpoun s° synt hesi sed according to nmethods ¢ and b. The yield of final

step WASR22 (Aghyd 49eR62], H- INVRL $DMBQ e toxy) 117 (BRb- erj)ylox}p:kogyﬁ-mlzl‘i)
2 5 a9, 2 e S e i T (0 Y e
. 7. 6Thm tdtde ;cauiBolii- ﬁiéxagatheSlEE@ adfoanpke AQtﬁbdéﬂc-anGZbF&ﬂgoxy 2
w o 2-dithiens 2 yl-aget ok wds s 3 ,(518%6’1H7NM18z (DMSO-d6): & 1.7- 2.0 m,
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%. 'H- 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 _“(m,.'

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



- tetrahydronapht hal en- 2-yl oxy) - propyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane; '
“trifluoroacetate The title conmpound was synthesised: acco% to nethods c
and b. The 15 yield of final step was 23 ng , 21% 1H N ‘? Bt 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 (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; M5 [MCF3C00] +: 538. 20 Exanple 50 .
3(R) - (2-Hydroxy-2, 2-di t hi en-2-yl acet oxi/) 1- [ 3- (napht.hal en- 2- yI oxy)
“proopyl]-1-azoni ab| cyclo[2.2.2] octane; *trifluoroacetate The title conpound -
was synthesised according to methods ¢ and b. The: yield of final step was
17ng E!@%lelkﬁ ‘NW\R (DMSO-d6) 6 1.7 2.0 (m 25.4H), 2.1 (m 1H), 2.35 (m.

3:%5[%H§B &n#l EQ?%PX a?&opﬁyﬂrﬁ(ﬁh+6étﬁy%£2¥ o 25 f%nég%_ Z 0 (m

[M@3mdetoﬁﬁﬂ“1ﬁ®ﬂﬁlbhl@ﬂcﬁﬂ2 2.2]-octane; tr:.fluoroacetate .

3(R) - ( di t.hi en-2-yl acet oxy 7 napht hal en- ‘

_yI oxy) propy ]Q‘)% Cdm et 8?%@9’[%1’?52?%&%&?@ thlPig’fT' FYACEEaf earith® tle'lPe
our},deiialsobemnadesceph&ck o mgt hads- ba- tmarr(mheoSas) 31.7 (m, 28),

1-[ 3- | VI 1-3(R)- - ( 2-hyd di thi en- 2- tox 12
Ja%uaﬁ?1 %dﬁrz en(%)ﬁé ﬂl]cy %(“['(2 13 g]%g%x;né t(IP: fﬁ)gpéa% fngfgﬂ;’)lée

title: ohrlpcbundzmas syns hels,l aﬂd amp@r(qh ngH;p -msgt(lﬂpdng, a;nc},(Q (il}he ggqgl d of
6H), 2.35

final e 8% .0 '
( Im 1%1)&'229?( mzpﬁi)qm" %H % é@r "6%5 “5‘ ‘é%aCPHﬂ 1|5|)60 4.15 (t, 2H), 5.25 °
(m 2H), 7.0 '(m 3H, 7.2 (m 3H) , 7.35 (t, 1H), 7.45 (d, 1H), 7.55 (m

3H) ; M CF3000] +: 519. Exanpl e 53 _
@3 ?@’éﬁ"ﬁ? %?cw)enoxy) propyl ] - 3(R) - (2- hydroxy-2, 2-di'thien:2 10 =

~ ylacet BB} 2-(@20ny abioGket D, pzdagﬂgghame,ygghgrﬂ yhe -tigl @scgrrppugld was

~ synt-hesi §_'ed agcordl ng to nethods ¢ and a. The el d of final st'ep was 180
ng , 5% 1537@696‘6 'Y%c”iY)G'?mpyé]I%‘a"(?ﬂlaéﬁ-‘l)cycé"fz% %fﬁ]OPH)meB 2 (m
1H), 3t25.f1u8rd5'5:e(ﬂi}te6H) 3.95 (m 2H),

o The tlple compound was synthe51sed according,to methods ¢ and b. 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, IH); 4.17
o (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



4.0 (t., 2H), 5.25 (m 1H)., 7.6”(ni 4FDL %.15 (m 4H), 7”55-(n]iéL§;”Léfimwwm

15, [MCl]+: 502; nmp 160 C. Exanple 54 |- [3- (2, 4-Dflypro
“propyl] -3 (R - (2-hydroxy-2, 2-dithien-2- 20 yl acet oxy)&p‘J “% %8/4)

. -1-azoni abicycl o[ 2. 2. 2] octane; trifluoroacetate The title conpound was

"synt hesi sed according to net hods c and b. The vyield of final step-was 14
m ., 13% 'H NIVR(DIVISOdG) 51.65- 2.0 (m 4H, 2.15.(m 2H, 2.35 (m
1H).; 3.2 (m 1H), 3.25 - 3.35 (m 6I-g2?5 3.95 (m 1H), 4.1 (t, 2H), 5.15
(m 1H), 7:05 (m 3H), 7.2 (d 2H) , 7.25 - 7.35 (_m 2H), 7.55 (m 3H)- ;o
M5 [ M -CF3COQ +: 520. Exanple 55 3 (R) - (2-Hydroxy-2 ,.
2--di t hi®rl2agpatatiowglo- 12.7. 23<:C(:3t=.e,t rur.hlfmgoomdmlte -

- phenox r Y& ].oct a tr| fl . acetat e 30 The -
- phenonny eevkl doarRliobl e Yol e A plockgat, L st ascetate 0o Tme
- final Sftle?[}dwa§ fonanly stem%sm VR (lB)wBG}IdGI)IMR 6(MMse5ds) 2.8 1.(68 -6|21)o 2 35 '

,'gmzs o 1k§§ %3@ @ )' %22 i 5§H m 650 558 ‘és 6*{’1H)33ﬁ§ ‘11“5t

- .(rﬁ 15, (21H)2H),|\/§ 2%t cca3om], 7 552m, 3H) 5 12 January, 200% (4:3 Enam)l e 56
- 1 3- a o] r I h Q 2-di't hi-en-
oyl Eacet oxy) - TQ hﬁﬂl )z;)gl) éga&py ) %R‘)T @{éﬁéél&glr:(%’? oroalcet :ate The title.

conpound was. synt hesi sed accordl ng -to nethods ¢ and 'b. The yi el d of
flnal gglpg@sssw my ,.17% 'H NWR (DMSO-d6): S 1.65 - 2.1 (m 6H), 2.
(m 1H), 1H) 3.3 -3.55 .(m 6H), 3.95 (m 1H, 4.15 (t, 2H),. 5.25
(m 1HL-I3~- (74 DL 6oy oBhipnpx) pkibplyl] 2HR) - (23hfdroxdHp,, 27 A5ty 18n 240 . ,

iP5 ( : L

' ,110[53 (?la/g%%#ﬁo% yor opyﬁ]y]c 3 ?%}2 273°ﬁ§8?ng5<y°}§°flﬁﬁ hi en- 2- yl acet oxy) -
-1-azoniTaki tytle dwaulfiocdansgntheoisae aEherﬁiztd e cC @RphUas dasidsSynt pesi sed
accor di S, and a, . The pd, n tep was 180 ny 53%
3 N@?bﬁ@ﬁé@% ferpgas 180, e %ﬁf éf%} iR Th P " ‘1) 1653 22¢ hy 1H)
3.3 3.55,66f), 3.8% {fom 10H) 3.2 (m, 1H), 3.25 - 3.55 (m, 6H), 3. 95 {(m, 2K),

_ 4.0 (t, 2H), 5.25 (m, lH), 7.0 (m, 4H), 7.15 (m, 4H), 7. 55 (m, 3H); MS

15 M-Cl1]": 502; mp 160 °C.

Example 54 o
1-[{3-(2,4- leluorophenoxy)propyl] -3(R) - (2-hydroxy-2,2- dlthlen 2—
20 ylacetoxy)-1- azon1ab1cyc10[2 2.2]octane; 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‘SS : 7 _

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

| phenoxy) propyll l-azonlablcyclo[z 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 , 7.1 (d, 2H), 7.15 (m. 2H),
7.5 (m 2H), 7.8 (d, 2H); M5 [MBr]+: 509; np 158C. Exanp #g 58 20
- 3(R) -(2- Hydroxy 2, 2-di t hi en-2-yl acet: oxy) 1-[ 3-(3- et hoxyp 2004

. propyl ]-1-azoni a bi cyclo[2.2.2]octane; trifluoroacetate The t|tIe corrpound

. was synthesised according to nmethods c and b. The yield of final step was.-

- of final

19. ng , 18% ?H- NWR (DV5O--d6) : 5 1.65 - 2.15 (m 6H), 2.15 (m 1H, .
3.2 (m 1H), 3.3 - 3.5(m 6H), 3.75 (& 3H), 25 3.95 (m 1H), 40(t' 'H)'-,_
',,525(m1H),,655(m3H) 7.0 (m 2H, 7.2 (m 3H , 7.55 (m"' 3H) ; M
(MCFS 1e044. Exanple 59 3. (R - (2- Hydr oxy- 2, 2-di t hi en- 2-yI’ acetoxy)

[ 3- rret oxyphenoxy) 30 propyl]-l -azoni abi cycl o[ 2. 2. 2] oct ane; .
tr| fl udr-oh:te(at-eyih@pthetdceqcmqupd]WBS(psy-ntmenyaedxgcczqrzd.ldygtﬁpena@t.hods c

and b. _Th of f| e 13% _1H NWR ( DVSO d6 S 1.65
NS S5 rieeed) s MRt 9P At e, e et oy B 7 (s
, 3H) Tre +4rDe (eompBnd B2 Svihtheded @c&oﬁ:&lnél‘ﬁo e tholi8) CZAﬂd - ¥Re(M
12 January 2004 Exanpl e 60

M _CF3C00] ¢ :
@[3 y(Jﬁerclin(%%ﬁma'% s]tea ‘6%&) % I0x§735pr SlpyWR EOMSRys )(zéhlydfr xy221 -
- 2-di t hilen- BH);-)ZI aﬁecnqan:,l azenimbiaysl [P -2. B ogt,avgj, t 3. bEugf ogaget ate
‘The tltlelscg ) %yr?t hesi sed according to rret hods ¢ and b. The vyield
Ep 19 B7ohH) g INRR R d6)% B91.(85 280 15-3(dg. 7H),
. 2.3 (miHIF) . 7. 851th'n (mﬂ,) 1H).553. 28, -418.,5 Msi My~ ©ti)coo§3+-:95é90 (m 3H, 5.25 (m
‘1H), 5.95.(s, 2H), 6.4 (d, 1H), 665(s 1H), 685(d 1H) , 7.0 (m
2H),,.' 7.2 (m 2H , 7. 5 (m 3H ; M5 [MCF3CO0]*: 528. 10 Exanple. 61
© A 3- (E-xeapbarﬁ)'yl phenoxy)propyl] 3(R) - (2_hydr oxy- 2 2--di.t hi.en-2- '
..yl acet ﬁx zon| oé%g %%? 2] octane; trifluoroacetate The title '
“¢onpound -a sfﬁt”ﬁ@ TREW’RE Jdl'r?dRi o (IRt aEY 2 i bhieme-viaeatexs) ~f i nal -
E St ep \AﬂS-aiBnﬂ@;cych%:ﬂ'f B RAPRdade S 1.65 - 2.0 (m 15 4H), 2.2 (m
T%g ?%%fﬁj$omp?u6d wag ?g%hpg%égid ?%gggdgg% %ggmegiogg é and%H) Tﬂé%S (t.

yield of final step was 180 wng 53%. 1H——‘NMR (DMSO-dée): & 1.65 -~ 2.2
15 - (m, 6H), 2.3 (m, 1K), 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, 2'1{), 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 5'9 ,
_ 3(R) -(2- Hydroxy=-2,2-dithien-2- ylacetoxy) 1-[3- (4-methoxyphenoxy)
30 propyl] l—azonlab:.cyclo[Z 2.2]octane; tr:.fluoroacetate
. The t;tle_;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



6H), 7.7 (d, 1H); M5 [M CF3CO0} : 527. Exarrple 62 20:

© 1-[3-(3-Di net hyl am nophenoxy)propyl] 3(R) - (2-hydroxy-2, 2- %%hl en- é)ez
| acet oxy) -1 -azoni abi cycl o[ 2. 2. 2] oct ane; trifl uoroacetate orrpound :

- _.was synt hesi. sed according to rret hods ¢ ‘and b. The vyield of final step. was

AR

19 ng , 17% 'H NWR (DMBO-d6): S 1.65 - 2.15 (m 6H), 2.3 (m 1H), 2.85
- (s,.6H),-3.1 -- 3.5 (m 7H), 3..85 4.0 (m- 25 3H), 5.25 (m 1H, 6.2 (m - .
~1H), 6.25 (d, 1H), 6.35 (d, 1H) 7. @4(m 2H), 7.1 (t, 1H), 72(m 2H) ,
7.5 (m 3H); M5 [ M CF3000] * 527. Exarrpl e 63
3(R) (2- drox 2 2-di t hi en 2-yl acetoxy) 1- [ 3- (4- ni t rophenoxy) propyl .- -
' -1l-az Io[222] octane; trifluoroacetate The title corrpound was

synt hesisgak (mabdlng]d&xomﬁskﬂiﬁc p%BQyD] :-Thf; ()ELS&dr&Iy—fz' Qahléﬂf& s 22
g, 20%; VR (DVBO. d6) . 6 1.65 - 4;_3 23(m -
- 1H), 3.7 ‘ﬁﬁe"i’f%’ a3‘°n13b’5°3(%°[6|-§ 21%019?519( txi u<2F°a°2 aF? 5,25 (m-
'-1H) 7. fhdlﬁltZEDcoﬁdeid(ﬁhs4§§nthegﬁsgd5a&éﬂrdiﬁg 8- ﬂé&ﬂdﬁs %Hlndhg; The
12, January 2004 45 Exanple 64 3 dr oxy- - 2.

CFSO%J(F)[J* %Zg é
- 258 t hi ¥HEML P ypfep1vag 39 rg. nlﬂ‘bph%no‘%% (DY DSW)] ézéﬁlabﬁ dyfcl o
. [2,2 2] aet am, br3 fimjongpces atse (hher)it Ise 26onppundmasy sy Resi segl (i
“.accordi % ngthods ¢ and b. The: |eId of final step was 18 ng 16 1H~
- 8y 2°5M g8l s 2.3 . (em 2’6H) 42 (d/ (K 119 63 Ssrlslfs /556085 (TH) |
©3.95 (muHyn o4e8, (Bs) 6D, 0B, 2% (M. 3Hm, B (m ordo H, 7.45.
(dd, 1H), 7.55 (m 3H), ( ( ,.)(H) I_bm7 A Q\H) %(%2@ M5
{[MCFSOOO] +: 529. 10 Exarrpl e 65 .1- [3-: (4--Acety| am nophenoxy) propyl]
(R - (2xdupdeosy-2., 2-dithien-2-- ylacetoxy)-1-azoniabicyclo[2.2.2]oct ane -
trifluoroacetate The title compound was synthesi sed according to rret hods ¢

and b: TR (A S AFRAR I IRhenare PReeYid -FgR) -ﬂﬁwmoxmmz(-swsmrz-es 1. 65 "

- 2.15 ylja'_@ee:gkym-;az%ngaﬁ:ﬁmyé@m 3 3 cﬁéﬂang"l) trlgl&ﬁﬁcetﬂe 3.3 - 3.55:(m
6H), 3.9 3H), (m. 1H); 5 (d, 2H), 7.0 (m 2H), 7 2 (m
2H), 7 ’nge( r‘ﬁltggbcorgwgn(iswaq_mynthyslfw @:g{g@g:upg gqlmethods c and b. The .

. yield of final step was 18 mg , 16%.'H- NMR (DMSO-d6): & 1.65 - 2.0 (m,,
15 4B), 2.2 (m, 2H), 2.3 (m, 15)} 3.15 {(m, 1H), 3.25 - 3.55‘(m,:63)( 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
lacetoxy)-1-aioniabi¢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 |
_ (m, 68), 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.



~ Exanple 66 20 - - ' |
3(R) - (2-Hydroxy-2, 2- d|th| en- 2-yl acet oxy) - 1 [ 3-(3- rret hoxy \Ponénpibﬁg

Loxy) propyl .]-1-azonij abi cycl o[ 2. 2. 2] oct ane; trifl uoroaceta
. conmpound was' synt hesi sed according to mnet hods c and b. The. yield of final
‘step was 18 ng , 16% 1H NIVR(DIVBOdG) 'S 1.65 - 2.2 (m 6H) 23(m 1H),
3.21H.), 3.3 - 3.5 (m 6H), 3.85 (s, 3H) 25 3.95(m 1H), 4.1 (t, 2H),
© 5:25 (m' 1H), 7.0 (m 2H), .7.15 (mu2H, 7.25 (dd, 1H), 74576(m 6H
O MB [MCFBC@]* 542. Exarrple‘67 3(R 3 (2-Hydro xy 2, 2- d|th| en- 2- yI acetoxy) -

i {3- 5 é) ?Zdr oxypropyl) 30 -
- phenox "R 1-azoni . abi cycl o] 2. 2. 2] oct ane". tr| fluoroacetate The t| tle
' _conpourm(wyasww&m@s@d ple cleliTe (ol m‘éé\@@:@y -a0gl3b 3Th fi nal
'step was 14 ng . 13% 1H NWVR (DVSO d6) p- 2g3iS(3 gtri)%’%q?%é

1H) Pf°§§1z aflgomgbzq(ch]lo ]“2‘).2 2%0%ne,3t55f%¥ﬁr0@|qFate3 85 -- 4 . a

_1m. 3|’i‘)he, tlélé’r5:cfrrtpouﬁli'|)w§s nﬁ:Hbsﬂ%‘Qd ackodaib 1t@|'1|ﬂeth%dg l?,'5 rgﬁnb 2k 7.1
2H) ; anuary 2004

MS
"-.435 ExaﬁﬁleédG%f ﬁl@al(métﬁg/ o 9 pg , A&t L.fbn% ypré%%ﬂﬁay) 6 1 633 2.2

(2- hydr@xyers hyl phenexyln) propyk] - 13 azpniabiaycl . 9] ] 95} ane;
trifluoroacetate 5 The tl)t’loe conpound vvads sy n%(hem s%dz(g%cgfriél ng4 2 (r%ét hods

c and R The 33 dmd B A i'n8l (5t 8B) wad - 26 (g 2H)15% 45 A NIVIRE) (- DNBC&&ja)n,.

1.7 2. 283n7_66H), 1a2, 35 19N (st Hm 3 5 4. (m3H)
17 (”?na 2H)H5? 5.2 2P At H).H) 718'5 Qdmiﬁ') W;M §F3%(001 4%52 .
~2H)y ., . 7.4 (d, 1H), 7.5 (m 3H) I\/IS (MCF3CCD]+ 514. 10 Exanpl e 69 3 (R -
(B HythQéjﬁpze & di t hi en-- 2- yl acet oxy) -1- [3- (3-hydroxynethyl phenoxy) -
pr. pyl]ﬁ -azaoni abi c%;?l o[ 2.2.2]octane; trifluoroacetate The title conpound
‘was sy tﬁé'SIéeﬁcaE% ‘Eﬁ’r&?}t%‘%@t)lﬁ’GGS’Yélaﬁde (Fhleyduseyi ) 2+ dftHilenak - st ep

16yl ce -1-B%o e e T ro ate- 39 1
 was tg,éyﬁ mgﬂ%ﬁﬁ%ﬁ@ 2&% Lad 2 :.?fl(u[B f‘g@: LA (215 ('r;? 2H)

3. 15--
6.8 (dTth)"ln}Ge g:oglﬁpugqq)waq sgn{:msmd ac¢ogg1(1g tqp{)eth?)ds ¢ nandH).; TNB
[MCF3¢RBLa  oblfhnal step was 19 mg , 178. '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, 3H), 5.25 (m, 1H), 6.85 (d, 2H), 7.0 (m, 2H), 7.2 {(m, .
2H), 7.5 (m, SH), 9.8 (s, 1H); MS [M-CF,COO]*: 541. '

) | Example 66 _ , _ ,

20 - 3(R)- (2-Hydroxy-2,2-dithien-2 -ylacetoxy) -1-[3- {S-metho#ycarbénylphen

oxy)propyl]-l-azeoniabicyclo[2.2.2]occtane’; trifluoﬁ:oacetate -

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),

| 7.25 (dd, 1H), 7.45 - 7.6 (m, 6H); MS [M-CF,CO0]*: 542. -

Example 67 -

_ 3(R)~- (2-Hydrdxy——2 R 2-di'thien-Z_—ylace-toz_cy) —14{3- 14- (B;hydroxypropyl)
30 _ phenoxj] i:a'lf:“cipy.'l. }-1-az oniab'idj?cl@'[z .2.2]octane; trif lu‘éi:oé.ée'th_te

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



20 Exanple 70-3 (R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1- 13- :
~ (4--hydroxynet hyl phenoxy) propyl]-1-azoniabicycl o[ 2. 2. 2],%c ane; '
trifluoroacetate The title conpound was synthesi sed, accor j‘f’d‘ & #¥hods ¢
.and-b. The vyield of final step was 17 rrg , 16% 1H NWR (DVBO-d6): .S 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 1t, 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; M [th SCOO]+ 514. Exanple 71 30 3" (R) -
- (2=Hydroxy-2, -2-djthien-2-yl acet oxy) [ 3- (2-hydr oxyphenoxy) :
~propyl]-1-azoni abicycl o[ 2. 2. 2] oct ane; tr| fluorQacetate The title corrpound
- was synt hesi sed according to nethods ¢ and b. The -yield of final step was
.24 rrg ,E,gagnfglelglg NVR (DMSO-d6): 5 1.65 - 2.15 (m 6H),  2.35 (m 1H), 3.2
o (m, I—_QI 3.25 - 3.55 (m, 6H), 3.95 (m. 35 1H), 4.0 (t, 2H), 5.25 (m
- 1H) 6. 75 (% g5~ E¥Z3mly 2, - HBhi en- 2l ace toxylariud By ( 20Gdrdsyie thy{l pheiddy) 7. 2
(m 2H) & NB, 0Q. Exanple 72 5 '
3(R) - (Zp o%’gigxg%amm%%ﬁ?%%&f g_?ezlg:gt oxy‘%\ﬂ QF?% Ear?la?ﬁioxyphenoxy)
propyl |The dEsArapPeRRIng] B2, %]rtt@teame¢dtar¢ddnmmgac:etm®o'ﬂlse ct &hd & cémgaound

© was sy 0 o od and yigeld.o in step was
Ry e se AR LT Qs £ i [Bso 1 Se Sl [ Bl e,
- 1H), 3.95. 3.35(@. 6#9 3395 { . 53m)1, ’{LED 5329 {i4n 051k, 361)7 (6.5 2),, 6.75
'_'(d 2H)ag)7. O H) 72( H) (t, m - B (s,
S [MOF3 cch%] 5(61(@ Exanpl e g@ (f‘\? 18) { 2-- drgxé'gbz(m’ di't hi eﬁqu"yl%léetoxy)
Ci1- [3-74%- (ﬁ‘ydi%}(ypﬁeﬁokm 3H)15Mprdpwq3€Dthoﬁﬂab| cycl o[ 2. 2. 2] oct ane;
~-typfluoroacetate The title conpound was synthesised according to nethods c -
and b. The vyi-eld~of final step was 16 ng , 15% 1H NWR (DMSO-d6): b 1.65
‘215E3'(3W16|—5923(m1H) 3.2 (m 1H), 3.3 -3.55 (m 6H), 3.9 - 4.0

" (m 7 5 5 2&%&%}(1@2(—?1%11-%\%1%%%8% [goe—éy%:vxﬂe&%.pheno S ) 29
_ propyl} azonlablcyclo[Z 2.2]octane; trifluoroacetate . '
. The title compound was synthesised according to methods ¢ and b. The
15 .Vyleld of final step was 16 mg , 15%. 'H- NMR (DMSO-d6): & 1.7 - 2.217 (m,
. 6H), 2.35 (m, 1H), 3.15 - 3.5 (m, 7H), 3.9 (m, 1H), 4.05 (t, 2H),
.4.45 (d, 2H), 5, 25 {m, 2H), 6.8 (4, 1H), 6.9 tm, 2Hy, 7.2 (m, 2Hi,
7.25 (t, 1H), 7.5 (m, 3H); MS [M-CF,C0O0]*: 514. | '

- 20 E:.:ample 70
3(R) - (2-Hydroxy-2,2-di thien-2-ylacetoxy) -1~ [3- (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. tltle compound was synthe51sed 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), .



- Exanpl e 74- 3(R) - (2-Hydroxy-2, 2-dithien-2-yl acetoxy) -1- ' T
- (3-pyrrol-1-ylpropyl) -1-a zoni abicycl o[ 2. 2. 2] oct ane; { Iuoroac=4ate 25
- The title conmpound was synt hesi sed according to net hods c PRy 4 yield .
~of final step was 21 ng , 22% 1H NWR (DVMSO-d6): 5 1.65-1.8 (m = 2H), '
1.8-2.0(m 2H), 2.0 - 2.15(m 2H), 2.3 (m "1H, 3.05-3.2 (m .3H),
3.2-3.5 (m 4H) 3.8-3.95 (m 3H), 5. 2 (m. 1H), 6.05 (t, 2H), 6.75 (t,

< 2H),. 7.0 (t, 2H), 30 CF3Cd]+: 457. 15 (d, 2H) , 7.55 (m 3H) MS(M

: Exarrple 75 3 (R) - (2- Hydroxy 2, 2- dlt?n en- 2-yl acet oxy) -1-

(4- oxo-4-thien-2- ylbut | - azoni abi cycl o[ 2. 2. 2] octane; trifl uoroacetate

- 35 The ti% 18- c%ﬁ?pou?]dzvéb 3¥ht hdsPsén: addor df NP t(6 - N odS BM-GRICE0] ‘The 12
Januar y5004 48 yield of final step was 18 ng , 17% 1H NWVR (DVSO-d6): '
1.7-1.85- (m 2H), 1.9-2.1 (m 4H), 2.3 (m 1H), 3..1 (t, 2H), 3.15-3.55
“(m-7H), 3.95(m 1H), '5.25 (m 1H); 7.0 (t, 2H), 7.4 (d, -2H), 7.25(t, 1H),
' 755(rﬁxa§1§)[e 7295 (d, 1H), 8.05 (d, 1H ; M5 [MCF3COQ *: 502. 5 Exanple
76: 3(R) - dr oxy- 2, 2-di t hi en-2-yl acet oxy) -1 -[3-(1- rrethyl 1 1H] - ,

i M daza ¢ )2' ~Syderany Ry Brépyhien-dzpheapreyr} ol 2[ 2~ 0§ dutdurecyphenoxy)
-tr|qu etaje, o] e ccording to nethods
¢ and b %ﬁ m%%?%%#aélﬁs% eg?%gg? %riﬂggg%&ec%thNR (DMSO-d6.) : 6
1.7 (mTthfltle gypmpoRngswisn sypidhesiged a(qqorﬁm)ng t8. m%mdSSCSar(qmb 7E|)1e 3.6

I(-i)s 3 J.e1ld g?f %J.Gig‘l Q@f: wi Zlégnic__;‘) 2"9%\7551]%4 %C@SO dggo(gnlié 5 (m .

_ % 77 3
(R - (GZUIrIyd?o%yiTQr AHirt hﬁe?—‘l oy | et oﬁy?5 1-3(2- trhi &) 2- 1 &1 h(yd) 3H1,azo

~ njcabi CYChal 2n2-13)0ct ang; (dbrgﬁq de 6Tlc)g td 18, compound was, sygt 9e§| S‘EQ}
.accordl n% to methods ¢ and a !
{t, 3H), 9.0 (s ‘OH) MS [M-CF,C00]*: 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,
'-29 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), 7.555{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



20 yield of final step was 430 ng , 54% 1H - NIVR (DVBO- d6) : 6 1, 6-1.8 .
(m. 2H), 2,3 (m 1H), 3,15-3,3 (in, 4Hy, 3.35-'3.55(m Sq& u 1W,,-
5,25 (m 1H), 7,0 (m 4H), 7,15 (m 2H-, 7.4-7,5 (m 4H); ‘W@F’M :

- 460; np 2061C. 25 Example 78 3 (R - (2- Hydroxy 2 , 2-dithien-2-yl acet oxy)
-1- (3-thien-2-ylpropyl) -1-az -oniabicyclo[2.2.2]octane; -bronmde - -

. 'The-title conmpound was synt hesi sed accor di ng. to met hods ¢ and. a. The

~yield of final step was 600 ng , 77%4¢H NWR (DVSO-d6): 6 1.6 -1.8 (m 30
2H), ' 1.85 "'2.1. (m 4H , ' 2.3 (m 1H) 2.8 (t, 2H, 3.1 - 3 5(|n 7H) ,

3.9 1), 6. ) 2 1H), -
7. 5.%“%2%1; °?/5€*["r<\ﬁTB‘F’]}‘£Q: ""Eﬁ?sﬁ‘bq Isg&ém :%W’Pé (Pég%‘% F’%l 771 %4 G, 'H)‘ |
( Benzotatijazol - @-Zy:loth) phapyk] 3- G R_){), $21 hirdr aiqy 2 3.12~di 5%1: en- 78) ;Lt2 t
Januar 0 acget - 1- azonj api tritluoroacetate
: Theutl%/ S 3 glﬁ‘ﬁd V\gszc‘k’)s(%t %@i’seh'atg ‘%ﬁ%g togrrg‘fhgﬁé c 'aRd ‘B> FHé  yield
- of fi nan 58t em, WBHS) ;23785 , (&,1%{)1H8MR((dDN5@} d6ys ®-trawoi2.5b2(m 6H), 2.3
(gzn( ) 3.15 (m 1H), 3.25 - 3.5 (m 6H), 3.85 (m 5 1H), 4.0 (t, 2. H),
m

H, 7.0 (t, 2H), 7.15 (m 2H), 7.25 (m 1H, 7.45 (m 5H), 7.7
(d, 1H)axam51{ema:|:3ooo1+ 541.. Exanple 80 -

- 1-(3-B 2- hydroxy-2 i en- | acet ox
aZ(()nl a?é{) QI%E Q%Tk% ? %{) gFPI"%Pu&r‘%&@éﬁﬁc’é‘ helt y &ﬁﬁiﬁﬂd[%\}é%' .
. synt hemmsﬁa@teedyugmarfejhmsoﬁyaadmazT&lelayLe&dmf[zf i2nad] Sdepnyas 16
ng , 18%. h-H NVR (DVBO-d6): S 1.65 (m 2H), 1.9 -(m 4H), 2.3 (m 1H),
3.1 TAELRPTAGS Y% (¢t 2H) 3.9 (m.. 1H),. 3.9 (s, 2H), 5.2 (m 114)
| ﬁfi ?;Ff%‘é“é mli?‘:"*"‘f”é’i‘“ 20 oyfcla(nq AR cathng 15 demolklc ity mhe
_ a ' I OX I thi_en- acet ox
- 1- Ylﬁ%p‘ﬁ% &%D "aReg§ITe 1- %&%m 55.%?’@“% 79017 Bct ahef b8 d)é 20

The t| tl. GSCermmmdm\l\/aSH)S,ynTthSl(xﬁ,ed.u-aC;COBd2519— W smekods ¢ angd &, 3he, yield -
, of f| na3I st(ep l\/}yﬂs SQOZHPc 2H())(,%) 51_I—2I- (m',\lNIIBH)(,CDClS) a0 3H1),2 %11575(m(!m2H)’ :

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

: 15 o | | |
: Example 77
3(R)-(2—Hydroxy—2,2—dithien—2—ylacetdxy)—1—(2—thien—2—ylethyl)—1-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,
20}, 2,3 (m, 1H), 3,15;3,3 (m, 4H), 3.35-3.55{(m, S5H), 3,95 (m, 1H),
5,25 (m, 1H), 7,0 (m, 4H), 7,15 (m, 2H), 7.4-7,5 (m, 4H); MS [M-Br]*:
460; mp 206°C: E

25 Example 78 _ _
3(R)-(2-Hydroxy-2,2- dlthlen—2-ylacatoxy) 1-(3 thlen-2—ylpropyl) -l-az
oniabicyclo{2.2, 2]octane bromlde_

The_tltle 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- -



C16H), 1.8 - 2.1 (m 4H), 2.4 (m 1H), 2.6 (t, 2H), 3.3 - 3.75 (m . 11H),
.2 (m 1H), 5.3 (m 1H), 6.0 (bs, OH), 6.95(m 2H), 7.15 OH)
M5 (MBr]": 582. 25 Exanple 82 3 (R - (2- Hydroxy 2 12Ja“”afy£684

. 2-dithien-2--ylacetoxy) --1- (4-phenoxybutyl)

'~azoni abi cycl o(2. 2. 2] . octane; bronide The title corrpound was synt hesi sed

. according to-nethods ¢ and a. The Jo yield of final step was 240 ng ; 30%-

" "H NMR (DVBO- d6/ CDC13) : '518 1.954¢m 6H), 2.1 (m 2H), 2.45 (m 1H)
3.18 (m 1H), 35-38(m 4.40 (t, 2H), 4.15 (m 1H), 5.15 (m

4113181) g(f%bxggu %ﬁabg'%}?f%anua : t(f'ﬁﬁzilg%ifluorc’agg]caSm VB [MBr]:

. 3(R) - ( Zttey drigiy- QO@Cdmtdhwesl @wmsesmﬁecbr@znghwombhyl }-dnd b. The

| br omi d h df"
_ggg;g%&@o%%z TERCEN CERR R S M TR TR IO o g (e

- NMR,. 6(amwrsc2dis)(m, SH1, 853 (m (mZHDH), 23.05° éma 2Hm, 2u4, (n3.gbHm, 3. 6

3 (i g 4 B 50, Ul e (il 7

48C. E)daﬁpl e7845 1.0n,1-5Hf 2- Be'hzc,dl,oxysihgd M-€B,qd)* - 44d-.hydr oxy- 2,

2-di t hi en- 2-yl acet oxy) -1- azoni abicyclo[2.2.2]octane; trifl uoroacet ate The

~title compound was synthesi'sed according to methods ¢ and b. The vyield of
'--flnal SFxeppdesed? ng ., 170.° 1H NWVR ( DMSO- d6) : 6 1.65 - 2.0 (m 4H) 2 3

(m 1H), 5 5 5 ( 15 2 5 25
7.0 (t, g ‘l%gae‘?%g%‘%?n}%@’ ?3 %R%“%H)TY%HP"XFE “3 LehysR- °f€gb dtscoq +:
491 . Eﬁ&ﬂphabBSYClo{Z 2 2] octane; trlfluoroacetate .
- 3S) ( I, hi en- 2-yl acet oxy) - henoxy y

agonl abi ?y% gF% %drﬁoungt ahe;® ylf%%‘ﬁ?ﬂ%edf OF Eil"ﬁgc%%ﬁt?ﬁﬁ g/a% %lbhe's"%ed
: aCCQl’dlyn.@ltiOOfrHimlﬂdSSt:ep&ndSBlG Tae, »5%el th-otmki @scsuep: vimg . 6@0(@25)54%
'-1H_ NM% @D'YBOQQ/CD?%) (m; 1]H), 3.1 - 3.4 (m, 7H), 3.5 (t, 2H), 3.9 (m,,

1H),. 3.9 (s, 2H), 5.2 (m, 1K), 7.0 (m, 28), 7.15 (m, 2H), 7.35 (m;

15 sH), 7:5 (m, 3H); MS [M-CF;C00]*: 498. | |

. Example 81 )
3(R)-(2-Hydroxy-2,2- dlthlen 2- ylacetoxy) 1—[6-(4 phenylbutoxy)
hexyl] -l-azoniabicycleo [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 led), 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, SH); MS [M-Brl*: 582. ’
25

: 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, 6H), 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, SH), 7.15  (d, 1H), 7.25 (m, 5H); MS [M-Br]*: 498; mp 161°C.

35  Example 83



' rret hods

© -- 2.3 (m 6H, 2.5 (m 1H, 3.3 1H), 3.4 (d,IH, .3.5- 3.7 (m 5H

-, " 4.05 (t, 2H), 4.2 (m 1H), 5. (m 1H), 6.85 (d, 2H) 5 :
3H, 7.15 (m 2H), 7.2 (d, 1H, 7.3 (m 4H ; M5 (MBr]": 12¢§*E“3W%9°(2‘300

Exanple 8.6 ,

4- ( 2- Fwdroxy 2, 2- d|th|en 2-yl acet oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni a- 30

‘bicyclo'[2. 2. 2] octane'; brom de The title conpound was synt hesi sed

~ ‘accordi ng to, net hods f and a. The yi%d of final step .was 290 ng, 60% 'H

" NWR (DMSO-d6) 5 2.15 (m- 2H), 2.35 (m 6H), 3.35 (m 2H), 3.65 (m. 6H),

4.05 (t H,

VB [ M B jgwé% H%%mi%s?é néﬁt‘iggaa%ua%ﬁ g%@ﬁ?gllaanb’l‘%ns’ﬁethyl) Al |

4-( 2- Hya:hfmiybz:;icrb{tmlzeia}oatade-,agg&ﬁ@e) 1- phenet hyl - I - azoni-abi cycl of 2
.2..2] oc% ang: Erom e The title conpound was synt hesi sed according to.

| e id1s. “HRSUNG: BRY DIntieRaPed 1 2FRESNI6bO e thyP%, C18pd NVRThe
-(DIVISO q&)eld45f2f35a(n%t@‘|)was 356 :(@n 25Ld)% 3u4 MR - (D@Jslb,-dé) 755 (Mgs E!‘ED 7.0
( ﬁ &im 6H _ 7.55 M5 (M Br]+:454; nVv 195C anpl e
: sg% ZP’ (3 ZoRen&Ry fopy Ry 4- (= (1%) - (326 i 4 hi%en 78 yi pfobb ofsl G%y) - 1-

~azoni ab3 asclinl 2.18.,2Foct @i3g; oy omigde  The dHjt | e7 COIRQUNG, vvas, §yg&&1e%'ﬂ§e

(m.
25
3

-accordi o .nef hod and a. The yield of final step :
' NNFEPQZDI\&é@d%‘}" 531 6s. 2’2“201‘43(&‘?;l %tlli) @7010m@s48§4—|) "5, 30 (bs 1H) | ,3 10.

" (m 1H), 330360(m 6H) 15 3.95-4.10 (m 3H), 5.20 (m 1H) 6.90-7.05
(m 5H) g %10 7.95-7.35 (m 2H), 7.50 (m 2H): MS [M'Br]': 482; np
170C. I':i;?‘fr‘FB g 8 3 (R - (2 Hydroxy-2 , 2-dithien--3-yl acetoxy) -1-

(83 phenoxyprEepEy]l oxdre tRO1 AZO [k AD{ LUGHD] Rey2- d]@réladaﬁ;enbrzagﬂéelhﬁ fLyle
cagnpound was i%‘gt heS| sed according to netho c 'and a.. The vyiel d of final

step wiFo306° °RpRe( MBS Eroacabates (m 1H), 1.75 (m 1H),,
- 1.8 - Ze ¢m1eHompduld-wads ZyPhedBed ZacddeindHo 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, 1B), 3.2 - 3.55 (m, 7H), 3.85 (m, 2H), 4.5 (s,

15 2H), 5.25 '(m,'m_)‘, 7.0 (t, 2H), 7.15 (t, 2H), 7.3 - 7.4 (m, A4H),
7.5 (m, 3H); MS [VM-CF3C'OO}": 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 (m, 2H}, 7.2 {4, 1H), 7.3 (m, 4H); MS-{M—BI]+: 4é4€
‘mp 230°C. | ' S '

Example 86

4~ {(2-Hydroxy-2,2- dlthlen -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]
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3. 15(m 1H), 3.3 -- 3.6 (m 6H), 3.9 (m 1H), 4.05 (t, 52(m,-25
1H,. 6.75 (s, O, 6.95 (m 3H), 7.15 (m 2H), 7.3 (t,° 7.4 7.5(m
4H): MBS [MBr]': 484; np 219C. .Exanple 90 3 (R - (2- Hyd “QWZOO“

- -2-dithienyl-3-ylacetoxy) -1- (3-thien-2-ylpropyl) -3.-

azoniabi cycl o[ 2. 2. 2] octane' ; bromide The title corrpound was synt hesi sed
~according to, methods c and a. The yield.of final step was 300 ny, 77%
'"H.NWVR (DMSO-d6): 5 1.5-1. 6 (m 1H) 1. 6--1.75 (in, 1H) A 1.6—'2.1 (m
4H)'225'(m 1H), 2.8 (t, 305135(m 7H , 3..B-.3-95- (m 1H)., .
-5, 15. 675(s O—l),356970(m 2H) , 71(m 2H) 735-7.755
(m 5H) x‘%’lﬁvﬁé 474 ; np 12 January 2004 52 192C. Exanple 91 |

3(R) - (24+w@m2y22 (2 tdiitBRes3-yly1aaekexi) - 1meaﬁa%§wJ1Jazaﬁ,@&féych%0 5

[2.2.2] oct% trifluoroacetate The title conpound was synthesi se
* accor di ny AGSHBPROIE®IERd b. The vyield of final step was 63 ng, 48% 1H—

- NWVR (Dl\tﬁfédﬁ)tl Scam;ﬁmlqdwésn rﬂt'ﬂ)es ded- al:c%‘é & éhﬁe b
e sy ise dm_:rt t(d% gl—én({EZ%F%n 1H)

% (s, Jca%)d of ﬁlr(% st A, 26;0 »g. 757%5 ﬁNMB\HjDMSP“APGQm5 SHPS 5 Gfiy 2H) |

M8 (M@&DQQL), 2H>45@ 4Ez<rarrmlﬂ¢ 2.3 (R sn)(ZrUy%OWﬂz 7.3 - 7.5 (m, 6HJ,
2-di t hien- Sy é pheny opyl ) l1-azonia :
bi cycl 012552 ?}o%@h’né’l i ’F“Fhofl %1cé’tpat1§5i§ The title conpound was.

synt hesi sed according.to nethods ¢ and b. The yield of final -step was 75 :

- my, 55% 1H NVR (DMBO-d6) : 5:1.5-2.0 (m 6H), 2.25 (m 1H), 2.5-2.6 (m
2H), 3.75pls BHy 8H), 3.8-3.9 (m 1H), 5.15(m 1H), 6.75 (s, OH), 7.1 (d,

24D, 7.2- (335neMoizody by - B bRL &) 4p8. 20
il 6 08 3R ’é’é’; T MR I AT b 1 S
A 4- pherﬁﬂ%ﬁt"‘?f‘?ycﬁ° énf %Ctﬁf@ycbé"’[l@ez 2] -octane; ' tri,fluoroacetate The

- title comrpeuRde \ansuAtnAst sethdesotdi g AR ATRE MO Sne thB80c Pand e e
. yield of final step was 390 mg , 92%. 1H— NMR (DMSO-d6): & 1.65-2.20

_ (m, €H), 2.10 (s, 3K), 2.30 (bs, 1H), 3.10 (m, 1H), 3.30-3.60 (m, 6H),
15 3.95-4.10 (m, 3H), 5.20 (m, 1H), 6.90-7.05 (m, 5H), 7.05-7.10 (m, 2H),
- 7.25-7.35 (m, 2H), 7.50 (m, 2H); MS [M-Brl*: 482; mp 170°C.

Example 89 o
. 3(R)—(2 Hydroxy 2, 2 dlthlen 3~ ylacetoxy) 1—(3—phenoxypropyl)—1—
20 . azoniabicyclo[2.2. 2]octane bromide
The tltle compound_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 (r, 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- d:.th:.enyl 3—ylacetoxy) 1 (3~ thlen-2-—y1propyl) ~1-
S 30 . azoniabicyclo[2.2. 2]octane, bromlde ‘ ' '
The title compound was synthesised accordlng to, methods c and a. The
yield of final step was 300 mg, 77%.,1H_ NMR (DMSO-d6) : 5 1.5~ 1.6 (m,
1), 1.6-1.75 (in_,_'lH), 1.8-2.1 (m, 4H),-2.25 (rﬁ, 1IH), 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, 28), 7.1 {(m, 2H), 7.35-7.55 (m, 5H); MS [M~Br]*: 474 ; mp



25 yield of final-step was.68 ng, 48% IH NWR (DVSO-d6): 5 1.5-1.8 (m - -
. 6H), 1.8-2.0 (m 2H), 2.25 (m 1H), 2.6 (m 2H) 3.05 (m 21;)”’ 3,15-3.45
(m 6H), 3.85 (m 1H), 5.15(m 1H) 6.75 (s, , 7.1 (d,1 uany2604

2H), 7,3 (m 3H), 7.4 (m 2H), 7.5 (m 2H); I\/S[M CF3000] +: . 482. 30

“Exanple 94 3 (R) - (2-Hydroxy-2,2-dithien-3-ylacetoxy) -I- :
(2-thien-2-ylethyl) -1-azo ni abl cycl o[ 2. 2. 2] oct ane; trlfluoroacetate The-
title conpound was synthesised accordisng to nmethods ¢ acid b. The 35 yield
of final step was 65 ng, 49% 1H NWR (DMSO -d6)::5 1.5-1.65 (m 12 January
_ 2004 5?%%}: 1.65-1.78 (m 1H), 1.85-2.05 (m 2H), 2.3 (m 1H), 3.1-3.6.(m
L (m 1H), 5,2 (m 1H), 6.75,(s, OH, 7.0 (m 2H), 7.15 (m 2H,
7. 45 (m 3H), 7,5(m 2H); M [ M CF30001{:.460. Exanple 95, - 2

- 3(R)- (%}% g 72, 2--di thien-3-yl acet oxy) - 1- (4- phenoxybut yl ) - 1- azoni a
“bicyclo ]oct ane; trifluoroacetate The title conpound was synthesi sed

‘ accozdm(gl)gd?.ﬁmm-e &Ftﬁ.th:.ef[hﬁ-yl&‘ia&bdo:@{) -fﬂ-pal_nil)anstm—\(ma&zéﬁ.émﬁc ¥ 'H
N O 2.3 (m 1 3.1 (m 1 .2-3.5

i -_(rn'\gQ 6H) ", gas°‘iéa“e1H)tngl‘t(fﬁ°r?ﬁe’z'ﬁﬁe 5.2(m 1H), 6.75. (s, OH), 6.95 (m

| F:\_/{.i) CF;Z-, Tfhe( d,lt?é'l)qonfpoﬁn(irmas 24dnthésBséd , acddrdifgdbo (nﬁEth%H)s, c7a1§:l(lfﬂ TRE) ; 'VB

o a

" 3(R) - (%Sr oxXy- Jana)} g}gfaﬁl‘é?'ls fs%lln’gceflgky)lﬂI FUR p RS er hyP)115eiL28n|(5}r

~ bi cycljd[Hz 212]@0?185%111, sz A uprg;ﬁcet a;ﬁ,elz'ghe pltglﬁticmfrppmﬂcb_\@age m{ntgmy sed
accor 0 n The .yie inal step was 72 52/0 'H
NVR (Dl\?g%f’dgj ?ﬁés % gsg f (meg ime 1 fré) (s & 512 S Em 2H) ,
2B (m2HH),7 25—2 35 6(n(, MBH L0 75!4!) (m3. z?x (,mz 5 28),. 24 Ois( Mr-ddoood 4 a6m, 2H)
532 (m 1H) , 6.75 (s, O—I);695705(m3H) 7.1 (d, 2H, 7.3-7.5 (m
: 6H) M5 [ M CF3000] +: 470. Exanple 97 25 1- [3- (4-F uorophenoxy) propyl ]
-3 (R) Exam@ldyslr oxy- 2, 2-di t hi en- 3-yl acet ox ' :

.3(R) - (2-Hydroxy-2,2-dithien-3-yl- acetoxy)~1-(3—phenylpropyl) 1 azonia
_ bicyclo2.2. 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), 5715(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. The |
25 yield of final step was 68 mg, 48%. *H- NMR (DMSO-d6): & 1.5-1.8 (m,
6H), 1.8-2.0 (m, 2H), 2.25 (m, 1H), 2.6 (m, 2H), 3.05 (m, 1H),
©3.15-3.45 (m, 6H), 3.85 (m, 1H), 5.15(m, 1H), 6.75 (s, OH), 7.1 (d,’
2H), 7.2 {m, 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, -



- az nla

" y)-1-azoniabicycl 0o(2.2.2]octane;. trifluoroacetate The title corrpound was
- synt hesi sed according to net hods c and b. The vyield of f ste s 79
ng, 54% 1H NMR (DVMBO-d6) & 1.55-1.65 (m 1H), 1716{4:‘?"1' 8520
S (m-2H),2.05-2.2 (m 2H), 2.3 (m 30 1H), 3.1-3.2 (m -1H), 3.25- 3. 55 (m
‘6H), 3.85-3.95 (m lH) 4.0 (t, 2H, 5-2(m 1H), 6.75 ( s, OH), 6.95 (m
2H), 7,.15 (m 4H), -4 (m 2H., 7.5 (m .2H); M5 [ MCF3C00] +: 502. =~
Exanpl e . 9% 35 3. (R) (2-Hydroxy-2; 2sdithien-3--ylacetoxy) -1-
(3- phenyl allyl) --1-azoni ab 12 January 2004 54 icyclof 2. 2. 2] oct ane.
trifl oace The tle.c ound was. synt hesi sed according to methods .
¢ and bR %3 £i7p df“f al %tggp%vaPé IR g yﬂf% 3 im MR ( o%)(mr5 1 8
2 05 L9H)m 3H)s5, (ng gH({n 51 b)) (m313&5 (m75LH)s,,013)3 +.03.(R, (48, gH)515(3(m 1H) '
}?’2 f{‘ %50@‘ ﬁ %tg‘“ ?Hlss ”%%[MIH}%O% é‘ﬁ/pCFS 000] +: - 502.

' Exarrpl e 99
L 1-£3- phen I ég) 3( R) - (9- Hydroxy O[H| -fI uor ene- 9- car bonyl oxy)-1 10.

2. 2] octane; .brom de The titl.e corrpound was synt hesi sed
accor dlmgz)t-qznnjzchhﬂﬂ@-cz 8ndi eni k8 -yYhek €of) —fll-rlal—pﬁéﬁdln)%% 490 1y 5 393%
- 6)[51135150m 1H), 1.60-1.75 (m 1H), 1.75- 195(m2H)
2 10 (%Nscmg 3.3 oftangy triflygredcetale 3. 20-3.50 (m 3H), 3.85 (m, 1H),
4.0 (ddﬂhe2|‘d)a.,tl5 @&np(cﬁﬂndl5a§-@ynt@eé@sécﬂ%ccﬁﬂhan@ 89- rﬁat@l@d‘sd Qﬂ'& b .678= (S’

H), 7.20-7.5 [ MBr]+: 452;
?ZZSC ' 91%)’6)"'55;L (REP- W%@ %dﬂ%x;%% []ﬁ]‘ N&I’RuéP@fé d@caﬁbb 20)0y )(m, | rrp
(Bephenmw peopyta, 120 13agomi,abhgyc of 2 2. a}n ogfiane;s BEogmdeghhe oL ptl e
.conmpound s synt hesi sed accordl ng to nethods and a. The yi el d of final
Step ved688) my > 2880635 1y SANR (PDVED-B) O3 G 2HAT (o (dAFD 1 B (M 11,

1. 87 (mam)2Hy, 32(t37 (om, 3H5 @,89H m? 1EJ‘|)(m 328D, (s {MlU).-“sc@m“ (MmgoH, 3.9
(m 1K), 4.0 (m 2M), 5.04 (m 1M’ 6.85 (s, O, 51, 7.35 (m -
aH), 7.45 (m 2H), 7.65 (m 2H), 85(m 2H) ; I\/S(MBr] 470 ‘np 108C,

_ - Example 96 o '

15 '3(R)—(2 Hydroxy—Z 2—d1th1en—3—ylacetoxy) -1- (2—phenoxyethyl) -l-azonia

' blcyc19[2 2.2]octane, trlfluoroacetatg
The title compound wés synthesis'ec-i 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. ﬁ’he

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



" Exanple 101 3(R).-(9-Hydroxy-9[H -fl uorene-9-carbonyl oxy)-1-phenethyl-1 30
~azoni abi cycl o[ 2. 2. 2] oct ane; brom de The ti'tle conpound wa synt hesi sed
. “according to. methods c¢c and a. The y| ‘eld of final step W@W@O“M% '
~1H NWR (DVMBO-d6): S 1.45 (m 1H), 1.65 (m 1H), 1.85.(m 2H), 2.1 (in,

‘1H), 2.9 (m 3H), ‘3.15 (m 1H), 33-35(m‘5H) , 3.85 (m 1H), 5.05 (m~

" 1H), 6.85 (s, .OH),. 7.2 35 - 7.4 (m .7H), 7.45 (t, 2H), 7..55 (d, 1H),

~7.65 (d, 1H), 7.85 (d, . 12 January 2904 55 10 2H) M (M Br]+: 440; -
- 118C. Exanpl e 102 -
~3(R) - (9-Hydroxy-9[ H - fl.uor ene- 9- car bonyl oxy) 1 (2 phenoxyet hyl) - 1- _
“azoni alfcEGEr b 2 - Zillffﬁé?%netnlgllﬁﬁi‘weﬁ?é‘etl tl e conpound was synt hesi sed

accor dirihg E:Qtﬂ@tmq:%uﬁdaﬂgs %-anH@s:.éféc?lad:&frdﬁ.h@aio St{e%ﬁolﬂ@s A&@QL B, 1R6% ' H

" NVR (DVBO-d6) : 6 1.42 (m ° 1.80-1.88 (m 2F), 2.08 (m

1H), 2Y8signpiHfinad, ssen ‘G%ﬁ 4rnm94H}7&8 6‘5 Mﬁ% 2@#}80-31695 ?ml BHy, 24985 (m,
2H), 5.@ &m, 1@ 3 Qm851H)(5’3 16, (©H)1m)6- %73(d 32$*) &mhﬂi}s(.’s lxi'hﬁ)
7.20-7.45 (m 61 55-7. 60. {t 2H), 0 (d 56; np
-140C. Ex&ﬁpF%ZfOB %-Z(SR)(I“L Hg‘/oﬁwyugllm -6fléo?sen@ﬂbrcérﬁénwroiﬁ)r-1-

- (4- oxo-41phgnyibut il 3)7. 957, 1sa7on ahj quc! ek, A2lieetageso)t | fgior oacet at e

" The title corrpound was synt hesi sed accor di ng to nethods c ‘and The vyield
-~ of. final step was 15 ny, 15% 'H NWVR (DMSO-d6): 5 1.45 (m 1H), 1.65 '(m
_'1H) Ezcamgeqc,g(m 4H) , 21(m 1H, 2.75 (m 1H), 3.0 - 3.2 (m4H), 3.25
Coo- m ,385(m 1H, 5.05 (m 1H), 6.85 20 (s, OH), 7.35 (t, 2H),
7. 45 (& (§|=|;> ey bal 1A -3 @) —aﬁrﬂytﬁresycalﬁl2#9uosser®e-(&rcazh)onyloxy) 1-

- M 1.C T 0 IrIomil
'J\L@[% (%E%Q%o %%%fyﬁ%y’ﬁ 1’3?%) ¥ hydr oxy- [ H - I uor ene- 9 25

©car bon}“h@x{j}the FRFRCEBE cyad slyathesisrd avsordhroridastheds ¢ |andcenpBond was
‘. ,.synt hesiiged ACGQhEL NG L0 ELMOIR, C 388 - IR (DsBLdepP! o hN3h-Sifp (as 440
o, ?lll—I-Nl\/Rg SRR AT Mol P LI a?
1H), 5 (m.. lH), 1.75-1. 55 (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, 7HY,

- 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,



.1.65 (m 2H), 1 : 7 1.95 (m 2H, 2.0 - 2.1 (m 3H, .' 8(m lH) 3.1 -
(d, 1H), 3.2 - 3.4 (m 5H), 3.8 (m 1H), 4.0 (t, 2H), 71(52 w 685 |

(s, OH), 6.95 (m 2H), 7.15 (t, 2H), 7.35 (t, 2H), 7 45 455 (d, .

: 7.65 (d, 1H), 7.85 (d,2H); M5 [M-Br]+: 488; np 1420 Exarrple 105 35 -

= TH)
- 1- [3- (2, 4-Difluorophenoxy) propyl] --3 (R - (9-hydroxy-9 [H

- -fluorene--9 12 January 2004 56 carbonyl oxy) - 1-azoni-abi cycl-o[ 2. 2. 2] oct ane;
trifluoroacetate. The title conpound s synt hesi sed according to methods. c
and b. The i eI d of final step was 14" ng, 13% 1H NWR (DVSO-d6) : 6 :

1 9 (m 2.1 (m 3 2.8 (m 1H), 3.1 (d, 1H),
3 2 -(2% H%“r‘?l “ésFBrl 3. é@%wplﬁém 05((t ;DH) , 5;((3_ (m H)lH), 6. §35 (SH)O—I), '
705(t 1H); . 7.15 - 7.4 (m 4H), 745(t 2H), 7.55 (d, 1H, 7.65 (d, -
| , 7.85(d, 2H) ; M5 [M CF3000]*: 506. Exanple 106 10

3( R) - (QE’ﬁs?@’fl&x}oé [H1-fl u' orene-9- car bonyl oxy) - 1-' ( 3. - phenyl ami nopr opyl)

- 1- azom ghi-cectglizory 2 o fhu 9@&5}% The (bi cg§,r£q: S
- sy themgﬁe)d aclclziggﬂdl ng %gﬁnﬁl%orrseg% gngé 1%&}|2 ; l%lli%?n I %&ag ﬁs 14
-1 5= HEbRRFE Y TR S- abyct@ey bromidelH) 1.6 (m 1H), 1.-8 (i, 4H), 2 05 .

: 1 cedpounds wds s esibe ng to 0,
: __(5m0 (thfa)tltim c%nl@ %D Qs Ssérmh 3k iba]m?cé’rd% g 3 én%ﬂﬂ ?QH}. ar?d%_é%$
(dd, 2rjield a5 fingl stgp wasssso (nad 96#H) ‘H7 NBIR( {DMIBHKIE) NS [1M42:FBGO®}-1’L 469

:fExaﬁpla_kﬁﬂ(m,2QH),1.80 1.88 2H), 2.08 1H),_2.93'
3(R) - (9- Hydroxy- 9] Hl - f I uor- ene(mé ca)r'bonyl o>(<1§l/')-1) [3:( 4.y éPoxyphenox §

propyl ] M- éﬁbnl%-tﬁ[f’c)}@t A .,2329ctmandt) t r4 f3l5u¢IF10ra(,2é1t)at% UIEhémtllH)e 6oﬁﬁound
WRS syntdesuseekpceokd pcg e ne#,l‘tpp tc @Q b; shhe 4yigld Eé f4 nal p was -
15rrg,15%1H— NMVR ' ( DVS é s( P %mf i% BG
2F), 1.95. 2Hp, 05 9(%<d2H?H),2D@ (mrBaH) 425 2mp 84@ﬁ6; 1H) , 3.1 (d, 1H), 3 25.
3A, (m 5H) , 3.8 - 3.9. (m 3H, 50 (m 1H, 6:7 (d, 2H), 6.75 (d, 2H),
. 6.85 (s, C]—% 7.35 (t, 2H), 7.45 (t, 2H), 7.55 (d, 1H), 7.65(d, 1H), 7.85
- (d, 2HE*gPEe(303 OH) ; M5 [M CF3COO *: 486. '
B 3(R)-(9 Hydroxy—Q[H] fluorene 9- carbonyloxy)—lﬂ(4 oxo- 4—phenylbutyl)
- 15 -1- azonlablcyclo[Z 2, 2]octane, trifluorcacetate .
The title compound was synthesised according to methods ¢ and b. The.
yield ofrflnal step was 15 mg, 15%. H- NMR (DMSO dé): & 1.45 (m, 1H),
1i65 {m, 1H),. 1.7 -~ 2.0 {(m, 4H), 2.1 {(m, 1H), 2.75 {m,.1H), 3.0 -
3.2 (m 4H), 3.25 - 3.4 {(m, 4H), 3.85 (m, 1H), 5.05 {m, 1H), 6.85
20 - (s, OH), 7.35 (t, 2H), 7.45 (t, 2H), 7.55 -7.7 (m, 5H), * 7.85 (d,

2H), 8.0 (d, 2H): MS [M~CF,CO0]*: 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-‘



30 Exanple 108

1-(2- Benzyl oxyet hyl ) - 3(R)-.(-9- hydroxy-9[H -fl uorene- 9-car bon ony) 1-
‘azoni abi cycl o[ 2. 2..2] oct ane; - brom de The title conmpound wal? BRe104ed

—.according to nmethods ¢ and a. The vyield of final step was 470 nmy, 96%.'H

NVR (DMS07d6.)-:_ 5 _1.. 4 (m 1H., . 351.65 (m 1H), 1.7 - 1.9 (m .
2H), . 2.1 (m 1H), .2.9.(m 1H), '3.15 12 January 2004 57 3.5"(m 6H),
'3.75 (m 2H), 3.85(m. 1H), 4.5 (s, 5.0 6.85 (s, OH), 7.3 - 7.5 (m

"9H), 7.5.5.(m 2H), 7.8 (d, 2H: MSTMBr)': 470 np .86C. Exanple 109

- 3(R) - (9- Hydr oxy - 9H-f | uor ene- 9- car bonyl ox )-1 (3-thi enyl 2-yl propyl)-

. 1-azoff PE¥%‘P‘8{’2’1232T'6H%°113§%T13ﬂ?émFﬁén?tttf-’?é'-fé-ﬁﬁﬁ%ﬁﬁi:% S

synt he&'h%edle@@%idﬁwnaow@aetmqﬁeglsaéw a%coIBfn yﬂc?'n@tﬁgdg'@aalndsgepT%\%S 180

Mg, 70% 1H NNVR (DVBO- d6) | 7 (m 1 ]

- 4H), 2Y861@npf1H4naloster ("fﬁs iF-Dmng 186 - tﬁn Nziﬂ) (D@S@zdfig 06 Y4 (md) 18),

3 15 312@ gm gzhi)n,, 3525231 ﬂp (G, 3H) .8 3m801ay(m 31 (d519)}m3%1 36,85 (s,
5750 (m 54) 7.55-7 m

2|—?) |vs I\/I-5E§H 31%0(%%11 C4P§ E%arrﬁﬂér 110 B((Ry lH), 6.85 (s, OH),

(9- Hydr70>@$ 1@I—|—;@‘}ﬂ)uor¢qe5- =97 carQonyl pxy); a3- tg3-2g)1heny-} BsoRY! )1gyl- az og?]
i abi cycl o[ 2. 2. 2] octane; frifluoroacetate. The titlé conpound was synthesised

accor difg £8) nethdds (& ot 7 bMSTh%-CRaP@q)H—oﬁOﬂ nal step was 80 ngy, 40% . 1H
NI\/R'(DNSOdG) 51.35 (m.1H), 20- 1.6 (m 1H, 1.7-1.90 (m 2H), 2.05 (m
1H), 2.5 2@ 2.7°(m 1H, 3.0 (m 1H, 3.15 (m 2H), 3.2-3.4 (m- 3H),
_'375(@;"312 © (m 1H), 6.85 .(s, OH, 7.20-7.50 (m 9H), 7.55 (dd,
le'd) 73 & ¢ 9-1%"@rox \i; —ca anml

3(R) -(9- Hy)/dgoxy- ?NE([)éleﬁégg§%%%ﬁy#§§§¥lﬁ)?&pﬁgn§?%ﬁ ﬂlnfp %]ﬁl)
“abi cycl‘é[‘?z‘zn’alﬁé’ﬁ(&ﬁeﬂt% iHllegbrpar dinifduFheaqaate corrpound was synt hesi sed

33%023'5%% E%i@téﬁgguﬁd% %yn-gﬁgs.lélécgla%cgf:d%ﬂ#?a%o  FeeRode dnE @{3@_2

(m 1Hyiebd skt ;fl;ngl(m:e;gpbas 14 mg, 15%. 'H- NMR (DMSO-d6): & e 4 (m, 18) ,

7 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, €H), 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.

05

Example 107 . Lo
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 meth'ods‘ c an‘d b. The
yield of final step was 15 mg, 15%. ‘H- NMR (DMSO-d6): & 1.4 (m, 1H),.
1.6 (m, 1H), 1.7 = 1.9 (m, 2H), 1.95.- 2.05 (m, 28), 2.1 (m, 1H),
25 2.8 (m, 1#), 3.1 (d, 1H), 3.25 - 3.4 (m, 5H), 3.8 - 3.9 (m, 3H),
| 5.0 (m, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 6.85 (s, OH), 7.35 (t, 2H),
7.45 {t, 2H), 7.55 (d; 1H), 7.65 {d, 1H), 7.85-(d,'2H), 9.0 (s,
‘OH); MS [M-CF,C00]*: 486. -~ = : |

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 -

7.85 (d, -



- 3.0 (m 1H), 315-3-.45'(m5H) 3.75 {m 1H), 5.0 (m 1H) 6. 85 G—l)
-7.20 (m 3H), 7.25 - 735(m 4H), 7.45-7.5 (m  2H), ﬁ% 2|—|)
7.85 (d, 2H): M5 [M CF3C0Q : 468. 35 Exanple 112 . 12 J lﬂ'v‘a 458
- (R) - (9-Hydroxy-9H-fl uor en_e 9- car bonyl oxy-1- (2-thienyl-2-ylet hyI) - 1-
3 azoni abi cyclo[ 2. 2. 2] octane; trifluoroacetate The title. corrpound was

" synthesi sed according to nethods ¢ and b. The "yield of fi naI step-was 79

g, 39% 1H NI\/R(DI\/BO d6): 5 1.4 (my1H), 1.85 (m 1H), 1.8-1.95 (m 2H
_,21(m1H) 9 (in, 1H) 31325 (m4H) 3.15 -3.45 (m 5H), 3.85
(m 1H) m 85 (s . 7.35 (t,.2H),

7. 45- 7%5(n‘f“ 3&}" 3552’((5‘1 i), 7-88 ("(fleiH) 57585( 1), 2819; (m, 18),
- MS[ M CR8@E0|(;, 48K), 10 .Bxampl® (h139H), 7.55 . (m, 2H), 7.8 {(d, 2H);
" 3(R) - (9- Hydr ox 9H—f| uor ene- 9- car bonyl oxy) - 1- (4- phenoxybuty1) - {-azon. . .
- i'abi cycfo[t ?%] ¢t dhe; ™ X uor oacet ate” The title conpound was synt hesi sed
according to met hods c.and b. The y| eld of final step was 72 ng, 33% 1H
N (DI\/BOdG) 6 1.4 (m 1H), 15 1.55-1.9 (m 7H), 2.05 (m 1H), 2.7 (m
ﬁ Brammle1if® 3.15 -3.5 (m 7H), 3.8 (m 1H), 4.0 (m 2H), 5.05 (m

6 £ [») — I p ST le
_7 6' & (512)'(_-05(9 ﬁ}'&: :@ 98- fi{ﬂa é:!‘el)-[g & @%%)&&(ﬁ%}x Efgﬁpzef%l%gg f

'(9 Met- Hy1a29’nﬁﬁﬂ>1=3f%?d?eﬁe2 tEPBOTARE - 1- (3-phenylal Iyl) -1

azoni abirayeliefe. Zom Haﬂﬁfs @&%9%5&@6&%%50{@%&%}9@%% eSII.ﬁgd
accordi ng to net hods and a.” The yield of final step was

0 iy
76% " H-YHNR @éwé@ﬂ%)stePSW§S5h8Q 9, 1|-"4)0f 11870 NMRg @ DEAP-&H):, 1. 7—6 30s (m3H),

.121{13 f;rmon)]'H)‘ . 63. @@ im 11'(433 §1%3 (&, SQH) ((@1 08, %Hf)’»gé My éd'ﬂ') 16y o%ggd |
7 58 7.65 %E} 334)02 ? % (R 79H ) m3 - 1%3 207 (87- ?iH)90 3 RE-2H40 (mwB%[)M BrBe: 450;

mp 234Gm,30uFxaMl en138), 6.85 (s, 18, oH), 6.95-7.0 (m, 2H), 7.25-7.50 (m,
5H), 7.55-7.65 (m, 2H), 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



.3 (R - (9-Methyl-9 [H- -fluorene--9-carbonyloxy) -1- (2-phenoxyet hyl) :
" -1-azo . niabicyclol2.2.2]octane; brom de The title conpo pd vvasmoé/nt hesi sed :
-accordi.ng to methods c and a.. The 35 yield of final step

. 660.' H NWR (DVSO d6) 6 1. 55 (m 1H), 42 January 2004 59. 1.60- 2 0 (m
3H), 1.76 (s, 3H), 212(m1H) 3.10-3.25 (m 1H), 340380(m6H)
(m 1H,.4.41 (m 2H), 4.98 (m 1H), 6.98-7.05 (m 3H), 7.27-7.46 (m 6H)
' 7.63:7.71 (m 2H), 7.87-7.90 (m 2H);585. [MBr]4: 454; inp 202C. Exanple .
116 - 3(R) . (9-Met hyl - 9[ H| - f l.uor ene- 9- car bonyl oxy) 1-(3- phenoxypropyl) 1-

: :igg: gl y Cl@['rg]%zrh xczi']_ B_CL-fd’feneTg %f’gﬁgtl t o,%%o ngg- g/a the5| sed

61% ' H-z2dvRapDVBES-«lR). 2. ZEbdréﬂé (ﬁrﬂfﬁuorohcﬁﬁaﬁeo (m 3H , 1. 78 (S H) ;

" 2.0-2. 5-3.5 6
4. 03. ane %194%‘??% SYé‘(”‘:S‘@Sy% °® ac(‘%ﬁrdéﬁ? t‘%(’%r%m;‘l)%% M bekmi)fh
7.65. 7. ;9@1@1 bfi, fUHL SthB vzam B kg, 468, Pp- m4QQ»ISd5dd:_;xath_e4 187 1m),

3.{R) -( t yl e ony ox e et hyl -
'.azé)nl abl?c%\i!’gl g[ leg)[’Z] ocba 2 Hrtr?f{f f ﬁé)’rhe 11 t e &%h'poénc}'\;?/agl:’ B
synt heslmeeﬁHaccartﬁ ned .46 rmt hexdhs, C3 and (iﬂ Tine, 2005 ehd. of) fi nalgsstigp was

8 0 7 g BRSO o] £ ks o Sugstid? 40, Fhes L0

©1H), 5.05 Qmy, 1H)85 Ad252H) 7 MEGMCOF3CET); 44665 (d, 1H), 7.75 (d 1H), 7.95

(d, 2H); M5 [ M CF3C00] 438. 25 Exanple 118
3(R) - (9- Met hyl - 9] H| - f | uor ene- 9- car bonyl oxy) - - 1- ( 4- 0x0- 4- phenyl butyl) -
' '11(320nim&ain@yel 0f2: 2. 2] octane; .trifluoroacetate The title conpound was -

IS R S el %sﬂﬁﬁzl%
(s, 3H)iabdcyclo [2.2HR]13cBar(dn ti:b:l)flu&:cﬂacet&tE
- The title compound was synthesised accordlng to methods ¢ and b. The
, -yield of final step was 72 mg, 33%. 'H- NMR. (DMSO-dé): & 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), 3.8 (m, 1H), 4.0 {m, 2H), 5.05 (m, 1H), 6.85 (s, OH), 6.95
(m, 3H), 7.25-7.35 (m, 4H), 7.4-7.45 (m, 2H), 7.6 (dd, 2H), 7.85 (d,
2H); MS [M-CF3CO0]*: 484. '

20 7
Example 114 _
3(R)—(9-Methyl-9{H3;flﬁorene—g—carbonyloxy)—1-(3—phenylally1)41-
azoniabicyclqiz.z.2]octane; bromide |
lihe title compound was'synthgsised according io 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. ‘

30 - - -

' Example 115 '

3(R)—(9—Methyl-9[H]—fluoreﬁe—g—carbonlexy)-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),



.-(m 8H), 3.85 (m 1H), 7.35--7.5 (m -4H), 7.,55 (t, 2H), 7.65 (t,
7.7 (d, 1H) 7.9 (d, 2H), 8.0 (d, 2H); N5 [ M.CF3C0Q] +: 48 anugrrﬂg%ﬁ

- 119. .
(9- rret

..... .. 35 1- [3- (4-Fluorophenoxy) . propyl*
hyI 9 [Fﬂ -quorene 12 January 2004 60

step was 23 ny, 23%'-'H--NVR (DVMBO-d&): 6 1.55 (m 1H), 1.65 - 1.95
3H), 1.75 (s, 3H) 205f215(m3 ;30(m 1H) 325--A35(m

'3.85 (
7.35 -

1 (L., 2 5.0 . 7.15 (1, 2
. %’H%Z P 4‘ny 3y, 68 8, (aH) gfrin)rr 75- 14, (makﬁﬂh e & 2521 i)

[MCFSCmJo-}a 8686n, EBxanpl e 120 19, 1-a 31 ( md-DN)f,| yosophenay )pm@d—;] 03

(R)-.(

trifl uo?“ba@gyat e Bie 't £t 1 @cEipouhdnds”

"and. b.

- (
et
2.05 -
(d -
-quor

9- net

mr]yj edsd ;ofnp f 20NAL . step was 20 ng, 19% 'H NWVR (DVBO-d6): S
165--195(m 3H, 1.75 (s, 3H), 15. 3.25 -'3.55_(m- 6H)

. . carbonyl . oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane; trifl uoroacet‘ate The title

| . conpound was -synt hesi sed accordi ng~to rret hods..c and b. The  vyield of fi nal'

(m -
6H)
LI

| -9H-f | uor ene-9- car bonyl oxg) 1- azoni abi cycl of 2. 2. 2] oct ane;

yH["he@t)sea HEoPqi fr 138 reMods. c

1.55
3. 85

‘(t IH), 7.2 - 7.5 (m 6H), 7.65 2H ; M5 [MCF3000 1.. 504.

&l 138 , 30(Tm1H) 4.1 (t, 2H), 5.0 (m 1H); 7.05
Q] -77 5/d, 1 7.9 (d, Exanpte 121 20 3 (R) - (9-Methyl-9 [
RIg-OaM56hyE 0% (A1 ~flporene pherAghaniepEd pyrf 3-phenoxypropyl) -1~

o

. 1- azondARiiehetpl o [2.2] 2Pl ANSe ; L HidduQr 0Oacet ate The title conpound. was
synt hesi sed. according to net hods ¢ and b. The yield of final step was 19

i my, 199%he) it ARFEQINMEEAIBYS ; Syothesbsegn acqqrding. §@grethedgse (#Rd 5H) The,
(§0 3H)y:|.ea.dlofrﬁln:la® st@p %s(mo H’gb &QEHZSNﬁkaDMng-QIi_S}a 1551 53 (%EH%[W

'.7 55 (n% @H)? b? 65 E%ﬁ)rllll)w ?5r753H()d 23 Py 2. 70 olrig 3HIH) 3- W(M(fmoamh

Exanpl

20

25

€ .52223.53 (m, 6H), 3.86 (m, 1H), 4.03. (m, 2H), 4.98 (m, 1H), 6.95- 7.0
(m, 3H), 7.30-7.48 (m, 6H), 7.65-7.92 ( m, 4H); MS [M-Brl*: 468; mp
204°C. o

Example 117 . ,

3(R)~-{9~- Methyl 9[H]-fluorene-9- carbonyloxy)—l phenethyl -31-
azoniabicyclo[2. 2 2]octane, trzfluoroacetate

The tltle_ compound was synthes:.sed accord:.ng_to methods ¢ and b. The
yield of final step was 18 mg, 19%. H- NMR (DMSO-dé6): & 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,

9H), 7.65 (d, 1H}, 7.75 (d, 1H), 7.95 (d, 2H); MS [M~-CF,CO0J*: 438.

Example 118
3(R)-(9—Methyl 9[H] fluorene 9- carbonyloxy) -1-{4-oxo- 4—pheny1butyl)—

'l-azonlablcyclo[z 2. 2]octane, trlfluoroacetate

yield of final step was 19 mg, 19%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H),

75
7. 35 -

__The title compound was _synthes:.sed according to methods ¢ and b. The

1.65 - 2.05 (m, 5H), 1.75 (s, 3H), 2.1 (m, 1H) 3.0 {m, 1H}, 3.1 - 3.5

(m, 8H), 3.85 (m, 1H), 7.35 - 7.5 (m, 4H), 7.55 (t, 2H), 7.65 (t,
2H), 7.7 (d, 1H), 7.9 (d, 2H), 8.0 (d, 2H); MS [M-CF,CO0]*: 480.

‘Example 119 .

_1 {3-{4- Fluorophenoxy)propyl] 3(R)“{9 methyl-9[H] ~fluorene- 9?



- 30 1- [3- (4-Hydroxyphenoxy) propyl] -3 (R - (9-methyl-9 [H -fluorene- g
= .carbonyl oxy) - 1-azoni abi cycl o[ 2. 2. 2] oct ane; trifl uQroacet%?gJ The -t | tIe o
conpound was synt hesi sed according to ' methods ¢ and b. anUag) Oéf final
step was 22 ng, 22% 1H NVR (DVMBO-d6) : 6 1.55 (m 1H), 1.65 - 1.9 (m -
'3H), 1.75 (s, 3H), 2,.0 - 2.15 (m3H., 3.0. (m.1H),. 35 3.25 - 3.5 (m
. 6H), 3.8 - 3.95 (m'3H)' 5.0 (m 1H), 6.7 (d, 1H), 1 2 January 2004 61"
-6.75 (d, 1H), 7.35 - 7.45 (m 4H), 7¢$5 (d, 1H), 7.75 (d, 1H), 7.9 _(_d
. 2H), 9--0 (s, OH) ; I\/B [MCFB(I)O]+ 484 . Exarrple 123. 5 ' 1-

“(2- Benzyl x eth R -9 ene- 9- car bonyl oxy) .. -1.-'a
zoni ablt%:/yccr\A ; ‘\%’) %a%aebl"'&rc‘lg?go%( éil;tg‘? T ’é"L Moye2eshptind was
-'synt hesrrgectm&eocmmnﬁowmtémdmesﬁsa@ch&borﬁhag ¥b eh&f@fdsf l:n@:kd SH e@h\é\/as 17

R i T e B SR TGt o S P R M A

[2H)], s&ogomma ;g;gomﬂ 31775 (s(,nBHPH) 2.08. 6-7.16 (W, 24, 3709(m( 1@1),2H)
':\Jﬁ?) 930%3’ éydrbdnt ﬁ%cgﬁes%]@ar%hyl &) (fip?ﬂé)ﬂ'et hsylO (Maz b abifeys 15

cl 0[2 2(r;] @agt anel. Usr o) dei)The71 3% |-e cenmpaungi)vwas 7syat hesiised af.cy q;dng to
- ‘met’hod )d azd Tl(a_ yield of fi qu step was 420 ng,, 89% .' H
-(DlvsogéS' ﬁfl‘ﬁ}{“fs @m 3H), 2.15 (m 1H), 295(m,-
2H), 3.15 (m 1H), 3.25-3.60 (m 6H), 385(m 1H), 3.95-4.15 (dd, 2H Jl=
1.8 Hz, J24 ), 5.02 20 (m 1H), 5.25 (s, 1H), 7.25-7.43 (m 11Hy,

7. 48- 7 BETPRE % MS [M Br]}: 438; np 216C. Exanple 125 3 (R):

Co-1q9, 1(1-En3wm oamlmamm@han%&&bgwww)-s-ch (@RISR Ak a1 d = 82 _' _25- :

.oni abi cyc }ﬁ g ctane; brom de The title conpound was synthesised:
“accor dig Jn%’f S 2RORRPLEYFRE? - %/12él°d’t8flef|?ra‘lﬂé’t°§ﬁav\%%a%0 ng ,
: Aga)a/o 1;%&\/&@%&@6)1:1:1 ‘3&%0 tﬁ@glaéa ,accbr@Snd- %Iﬁéﬂhoaki)z e%h@%(%ﬁé H§m
. m - .(m

5.0 (mylfﬁ%nz,’fslé‘ﬁl 3CeP) RS %‘59‘2917% solH(nS“MéE&DMSO ~46) 1 F517535(mLHBH) , -
'7.40 (m.62H,1.8554m/. 34 (. 'del)(,s,IV&i{M 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

(e, 1H), 7.2 - 7.5 (m, 6H), 7.65 (d, -1H), -7.75 /d, 1H), 7.9 (d,

© 2H); MS [M-CF,CO0]*:. 504. IR | |

_ Exémple 121 7 _

20’ ' 3(R)-(9—Methyl—9[H]-flqorene—g—carbonyloxy)—1—(3—phenylaminopropyl)—;'
l-azoniabicyclo[2.2.2]octane; trifluorcacetate

- The title compound.was synthesised atcording to methods c and b. The-_ﬁ
- yield of fina} 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), 3.15 - 3.45 (m, 6W), 3.8 (m, 1H), 5.0 (m, 1H), 5.65 (¢,
| 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~CF3COO]+:-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), 3.0 (m, 1H) :
35 3.25 - 3.5 (m, 6H), 3.8 - 3.95 (n, 3H), 5.0 (m, 1H), 6.7 (d, 1H), -



- Br]+: 468; np 157C. Exarrple 126 : : ‘ _ : S

- 1-(4-Phenyl butyl.).-,3. (R .--_(9[ H -xant hene- 9 car bonyl oxy) - azoni abi cycl o.-.
"35°. .[2.2.2] octane; brom de 712 January 2004 62 The tit| & {Wapi#Pnas

_ ‘synt heS| sed according to nethods d and a. The yield-of final step was 83
ngy:, 21%'H NWR (DMSO-d6) : 5 1.50-2.0 (m " 8H), 2.15 (m 1H), 265(m _

 2H), 3.05-3.65 (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);. MS [M Br]*: 468; np 95C. Exarrple '
127 1- (2-Phenoxyethyl) -3 (R - (9 [‘ﬂ] - xant hene- 9- car bonyl oxy)
-1-azonirabicyclo [2.2.2] oct ane; brom de 10 The title conpound was

: synt hesé skd (decbit)kdi nd-8% net.H6demd 4d a7.dhed,yiir) d of. 761 na) st ep7was. 300

ng , o.4d6):...6.1.70-2.0, (m_, 4H), 2.2 (m 1H), 3.20-3.80
(m 7H)(é 2|g’(m 1% 409y M [.%Fl;,&cé?’gs.@@ﬁr 1H), 5.30 (s, 1H), 7.0-7.10
S (m 7H), 7 30-7.45 (m 4H), 7.45-7.55 (m 2H); M5 [MBr]+ 456; np 200C.
15. . Exapm 2§% ( 3- Phenoxypropyl ) - 3(R) - (9[ H - xant hene- 9- car bonyl oxy) - 1-
azoni abi cy(?llo f 2. 23octane; bromide The title conpound was synthesised
ackor di hg(Z—@eneyho)xhaetdlyamdB &) -l_(memeﬂﬂyy-l sennj ~Alubtarad- s bepLdRAL o3 -0Ya, 83%
1H NWR 5.,1.70-2.0 -2.25 (m3H), 3.15-3.65 (m 7H),
3. 85- 3. ’sﬁ%‘D(l\a/E S22 %Y‘ﬁ ctger ﬁf”zlr%j@r"s‘c §%¢ht 1M, 5.30., (s, 1H), 6.90-7.0
(m  3H)The #itle 7c®5:>o(.1m:1 we{ld-l)syntﬂe25se7d Acomiidd) o HVet‘ﬂing &%{dMb. Zﬁxe,_ WS

(MBr]: eg_% ) L 4C, 25 Ex%gp gg
~1- Phenef' %?Rgl of Hi2 ¥4t hLrsrol dar b8y Iy PM80296 Zoilchel @ 18),
[2.2. 2]hc&5ame95 btromdde, The. 15 tdse egnpomdswaﬁ syt hesi, seqim,acggrm RY3to
and The ?% ff) nal t 00 44%-
E’BI\@ oty o e 3 1 Oy ey LSRRy 5% g Hbs "’(Fﬁ‘?z%
/15 - &169(am TH)6- 737 &b, 2m, 1H)9 &, OEHGET]MSLE[)M o, &dS: 7.15 - 7,
55 (m 13H) ; ' : ' B
rExample 124
3(r)-(9, 10—D1hydroanthracene -9~carbonyloxy) l-phenethyl 1~ azonlablcy
15 ° clo[2.2.2]octane; bromide 7
The title C:Ompound was _syntheéised according to methods 4 and a. The
'yield of final step was 420 mg , 89%.'H- NMR (DMSO-d6): &°1.55 (m, 1H),
1.65-1.95 (m, 3H), 2.15 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-3.60
. (m, 6H), 3.85 (m, 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 tlt_le compound was synthesised according to methods d and ,a.. Tize
yield of final step was 450 mg , 82%.'H- NMR (DMSO—dE): & 1L.56 (m, 1H},
1.65-1.95 (m, 3H), 2.05-2.15 (m, 3H), 3.10 (m, lH),.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 (ﬁ, 2H), 7.54—7.47‘(&; 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 ' :



. M5 [MBr]+: 440.- . Exanple:130 35 . 1- (4- Oxo-"- 4- phenyl butyl) —-3 (R - (9"
[H] -xant.hene- 9- car bonyl oxy) -1--azon| a 12 January 2004 6

- bicyclo[2.2.2]octane; trifluoroacetate The title conpound ”QVrﬁqg)ém sed -
- according to nmethods.d and b. The ‘yield of final step was 16 ng, 15% 1H
- "NWVR (DMSO-d6): 5 1.65 2.05 (m 6H), 2.1 (m 1H), 3.1 - 3.55 (m 9H), . 3.8 .
~(m .-1H), 5.05 (in, 1H, 5.25 (s, 1H),_.;'7 1--- 7.3 (m 4H), 7.35 (t, 2H), '
7.45 - 7.6 (m 4H) 7.7 (d, 1H), 8.0.4d, 1H); M5 (MCF3000]+ 482.. Exanpl e -

. 131 1- [3- (4-Fluorophenoxy) propyl] -3 (R (9

' I -1-.10 bi I t
[ onslenss e apiaiL o) g0, szen ab e ol2 S alatane L o e e ¢
"‘and. b. Vilkad yfeﬁldlaaf stépla»}assﬂepmgva,s 218 . i Nua%(omcb dWR (le\/S;sa_@Gb g,ﬁ 1.7 -

2.1 (m 6H) .15 4.0 2H) ,
5.0 (mBHi 2 ’% %m m)l’Hl)iDG% s %ﬂi 2314)%5 ~3: 65 (7 % 3 éﬂ) (mr7 Uhgts-015 2H)
oo an(,dua},zm) ,30|\/&,[|W{¢F3m 7..4488, Exanpl e 41532) 60 {m, 2H); . MS [M-

1 3- ( 4} Di f618uorop5|§,eoxy)propyl] 3(R) - (9[ H - xant hene- 9- car bonyl oxy)

--1 azom abi cydl o 2 2] octane; trifluoroacetate 20 The title conpound was -

synt he5| sed according to nmethods d and b. The vyield of final step was 14
14% bk N’\@(DMSO%) 51.65- 1.95 (m 4H), 2.05 - 2:2 (m 3H, 3.1

| 355 *ERT-7 3.8 (m 1H), 4.05 (t, 2H), 5.0 (m 1H, 5.3 (s, 1H

705 (1~ (2HPhenaxyeEndly - F(E55 (6 H] -xkQthene-Ms LMEBERA) -1-a A0 anla éz@rrpl e

~. 133 a[%S 51 Iam %trk%ﬁ%l) 3(Ry- (9[ Hl - xant hene- 9- car bonyl oxy) - { -

of

.azoni. trifluoroacetate The title conpound was
'."Sl}iht heS?hsedl'aImcu’od\pBgncﬁmd&%bﬁﬂﬁeﬂlﬁ&ﬂaEcoﬂ_@ﬁig 3:Q> )ﬁ'e@hﬁ'dé)fd fa'n'aala Stiep Was
7, AL % N (D o 2 1.

e mradi) Faal APep Waiﬁ)oo Isgo Eﬁf iliay NMPS (§M%% depiy) & 16705@ -t (mrNH)

- 6. 55 (r!H)BI-B 2 TtrQ51H) 7. 8. {0W3. @bi)(m7‘35 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-Br]*: 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 faethods 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

.’5' 1—(4—Oxo~4—phenylbuty1)—3(R)—(9[H]-xanthene—g—carbonyloxy)fl—azonia



5w

- 7.55-(m 4H) ; M5 [M-CRF3COQ +: 469.. 35 Exarrpl e 13412 January 2004 64 .

o 1- [3- (4-Hydroxyphenoxy) propyl] -<3 (R -- (9 [H

- - xant hene- 9- car bonyl oxy) -1- azoni abi cycl 0[2 2. 2] oct ane; 12%"??”&906%& ate o

~ The title compound was synthesised according to nmethods d and b. The - yield °
of final step was 21 ng,.20%- 1H NVR (DVSO d6): 5 1 721 (m .6H, 2.15

. (m 1H, 3.1 -'3.5 (m 7H, 3.7 - 3. 95 (m 3H), 5.0 '(m 1H), 5.3 (s,
._."1H)_-,= 6.7 (d, 24, 6.75 (d, 2H), 7 . Lz 7.3 (m 4H), _7.3-5 - 7.55 (m 4H),
0 (s, O—i) M5 [ M -CF3CO0 ' : 486. anpl e 135 10 . ' (2-Benz. yl oxyet hyl)
H% - xant hene- 9- car bonyl oxy) -1- azoni abi cycl o[ 2. 2. 2] oct ane;
trifl ud?’d‘é’(?é‘f’zﬁ e? THetrpe e EdipBoReRSREat8ynt hesi sed according to net hods d

and b. e tiyiel Qorﬁioufnkinﬁ!as %ﬁﬁh\@@:?sélc@ ar&’or\].@r{% %me?%dé%@%ddg) 0 Th6 1 65 .

--1.95 (m 4H) 1H),
15 .5, Fiedd ¢ |ﬁ|)f““f€*1155 ﬁ;wa-ﬂ)lfi ?193 15% SchﬂNMHmDMSp-%)(ta K5 VB. bs o
- [ M-CR3@ent;, 4701 ﬁxarmhe 133613('3)5(391m"'V§¥E)OXy 398 v ), 5.05 (m A
[Iz-g) xant hene- 9- car bon g, phenoxypr opyl‘)-1- 2 !

ni abifdycl Bf2° 2(52]6 an 1b‘r nﬁdémirkﬂéi)blt7635cdl’¢p02|ﬁm wds 4§ynthesiaed

‘accordigig,t o7t hods ang:loa Th il guofr] | p was 340 ng , " 71%
"He NI\/RQ?DIVBOdG) 5 ({ 30 m(d ?H)y”% gM% dOBT S4%‘%1 70-1.95 (m 2H) ,

'1.95-2. 10 (m 3H). ; 2. 70(m 1H) 2 =90 (m 1H) 3.2-3.5 (in, 5H), 3.80

- (m 1FDEx341@e(1312FD 5.05 (m- 1H), ' 25 6690- 7. 0 (m 3H) 7.20-7.35 (m 7H),
- 7.40-7.46 _(m 765770(m 2H) ; M5 [MBr]+: 486; np 219C. Exanple:

137 3(1|R’)[3(§)4F§H+Whegfﬁ)maﬁ%he%@)9@éﬁb@mﬁ‘@wy&)& -9=phdreliipky) -Bzoni abi

3. - S EhOctdoA 2. 2798 D e conpound was synt hesi sed -
-agcor dlanzé]D to rr%}tih S ¢ ﬁﬁ; N %&@yl?lgfggg##énal step was 290 ng , 64%

o NNﬁ'h(eD’gs@.@g;ompogng WS (smntne-glseﬁ escongling)to he?bods 35 afudy b. 2fhe - ' 2.
. (1$ 1|E;Dy1e3d7§f %1%@1(%%5“#)35 182 (8. AL ok 3@m30206( M5 2H) - S %2 hm -
(m, 19 (m, 1H), 3.1 - 3.5 (m, 7H), 3.8 (m, 1H), 4.0 (t, 2H), .
_ 5.0 (m, 18), 5.3 (s, 1H), 6.95 (m, 2H), 7.1 - 7.3 (m, 6H), 7.4 (t,
15 2R), 7.5 (dd, 2H); MS [M-CF,CO0]*: 488. -

Example 132 _
1- [3-(2,4-Difluorophenoxy)propyl] -3 (R) - (9 [ﬁ] -xanthene-9-carbonyloxy)
-lja;oniabicyclo [2.2.2]octane; trifluorcacetate '
. 20 The title compbund was synthesised according tq methods d and b. The
| ‘yield of final step was 14 mg, 14%. B- NMR (bMSd-de): 5 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,.
B 10H) ; MS [M-CF,C00]*: 506. | e
25 ‘

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 me'thods d and b. -The |
130 yield of final step was 17 mg, 17%. i~ 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.. | |

- 35 Example 134



~35.(m:"-10H), 7.40-7.50 (m 2H), 765770(m 2H) ; IVB[MBr] 456; np 12 . -
January 2004 65 221C. Exanple 138 3 (R -
(9- Hydr oxy- 9H xant hene- 9- car bonyl oxy) --1- (3-thien:2-yl ﬂrZUﬁ‘?I”?WZPMS
-~azoni abi cycl o[ 2. 2. 2] oct'ane; brom de The title conpound was synt hesi sed
according to nmethods ¢ and a. The vyield of final step was 310 ng ; 97%-"
. 1H. NWR (DMSO--d6) : S 1.30 (m 1H),.1.62 (m 1q), 1.70-1.90 (m 4H),
.2.05 (m 1H) , 2.60 (m IH),. 2.75-2. §.§ (m 4H), 3.15 (m 2H), 3.25‘-3.40
(m 2H), 375(m1H) 5010(m1H) 93(m1H),70(m1H),7147
.26 (m b5 36-7.45.(m 3H),763767.(m2H);|VB[MBr]+476rrp
-111(: Ekaggﬂké gggroxyphenoxy)propyl] ~3(R) - (9[H] ~xanthene-9-carbonyloxy)-1-
‘3( R) - ( 92 xdir-8% %otk peant. Q@Qgﬁg} Qa%@ﬁ?@i’&%ce{ ¢3- phenyl propyl)-1-azo, 15 -
~niabicyclo[ 2.2 5] oct ane; 'uor cacetate The title conmpound was '
- synt hesT%%d:léEééoF‘éfFWﬂtdowﬁétme@laﬁd ccomsdngy kel mewfodsi dakngtep Thas 85

Mg, 410keid o eNME, s 3 11 1,70-1 95
o2 (OISR N ol (T S s vl (m
) , &ios @ml51lr4) 17, 7%&7 305(m ZH), A/BIM@Fsm,+3H47o 57 lx7. 45

o (m 12H)g, Exq;,rrgl s14043 (R, 7- (&9 x_gydr%xyfsgl-bxaﬁ)hen% 9- capbon on% -1-

(4- phen%;l butyl -1 azonl abl cycl oct ane; - 'tri fl'Uor oacet ‘The
title compound-was(ydthesi $€d (aec@lﬂm n@ t{Y-FEIGNedS: ctéend b. The yi el d of

final step was 84 ng , 38% 1H NWR (DMSO-d6) : S 1.30 (m 1H) -1.85

C(m 7H), 2.05 (m -1H), 2.5-2.6 (m 2H), 2.80 (m 1H). 305--34(m 6H)

3.7 (mEx@plesids (m 1H), 7.15-7.35 (m 10H), 7.4 (m 1H), 7.65 (m 2H):

M R P o R TR SRSy 125
‘Zoni abl%wwzczclzi)ﬁi’c?a%ocmnehl toi Hhostcgicetihe title corrpound was
Synthesiﬁgﬂilﬂﬁg0£5Hﬂglnhowg§t§U§¥%e§1§9g £Ecégaing to methods d and b. The
yield of final step was 16 mg, 16%. H- NMR (DMSO-d6): & . 1.65 - 1.95
© m, 4, 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



- 35 yield. of final step was 81. ng , 39% 'H NWR (DNBC>d6) 6 1. 30 (m 1H)
© 12 January 2004 66 1.6 (m 1H), 1.7--1.9(m 2H), 2.05 (m.1H 2. %nl lkb
- 3.0(m 1H), 3.1-3.2 (m 2H) 3.3-3.6 (m 5H), 3.8m 1H)12513053'(Yn'%0
. 6.95-7.0 (n1 2H), 7.15-7.3 (m 5H), 7. 45 (m 3H),7.65 (m 2H); M
[ M CF3CO] * 462. Exanple 142 -
- 3(R)--(9- Fwdroxy 9H xant hene- 9- carbonyloxy) 1 (4- phenoxybutyl) 1- azo -
~..niabicyclo [2.2 .2]:octane; trlfluorquetate The title conpound was
‘syntheS|sed accordlng to methods ¢ an
: . 37% ,1H NMWR (DVMBO-d6) : 6 1.3 (m iH } 1.5-1.9 (m 7H), 2.05 (m
._1H) 2228°¢m 1H,),' 2;-8 ' (m 1H), 3.1-3.45 (m .7H), 3.75 (m -1H),
(m ZFD 505 (m. 1H), 6.95-7.0 (m 3H). 7.15-7.45 (m 9H), 7.65 (m
- 2H); ‘M5 [ M-CF3COQ +: 500. 15 Exanple 143
- 3(R) - (F*EPBI5xX32%H- xant hene- 9- car bonyl oxy) - 1- ( 2- phenoxyet hyl ) - 1-azo

- n|ablCﬁQh@F29éhﬁ%hgﬁﬁa@ﬁ%xdh&héhéﬂﬁiEﬂE%Bﬂgﬁo%$E?ﬂJ@ﬁJ%hQQ ﬁﬁggkfgﬁgj y=1-

synt hesi sed accordlng to nmet hods ¢ and yi el d of fi was 102
Ny, 48%PPiERIRO(BAMEGIesFans; hrpmide 1 20 1.55-1.95 (m 3H), 2.05 (m

_ 1H)5 Oé T%e( 0 ¢ ldDcomdodnd maslgl/ntﬁeg’ﬁe’%i @écg%éﬂto ‘?’ae%hg%é'u;))‘ldg% 32%4 m 2H)

. 1 :

- 4H) ,- 7Y6 fi,o F%kﬁlnahvstﬁmwwsﬁdb]mg 4727%25'Hex aMR dDMAQ~d6) : 5 1.30 (m,

o 1-[3- (4HEqur@@h ROXYRPS 0PYFd-136R) - ro H cay bo

o xy) 1- azonlablcicig%%pz 2 ocpé%% @?lpygorggggtaégah$ o2 got?% CE%L und
synt Redi SedPactdrdidng5t rndEheds- %5éhd0b(mTh%HLyﬁeP§ ofi, flilal 5s@ ep was

,m4 1 - o » . @305 6 7-2..0
919;ng mg 43, %dﬁwcm@(ﬁﬁi 1% Sy 3 Wialﬁ)zsé O3ty 7“‘96517'4)453 5-3. 85

C(m 4 56( m | ,
- (m 1H)33)3© I 62H5mr )0 rlﬁ][l‘m)r] 6‘975 (nmlizH)C 7.1-7.3 (m 7H), 7.45
(t, 2H), 7:.65 (t, 2H; M5 [M CF3COQ" 504. .35 Exenple 145 12 January.
. 2004 ' ' " - :
: Example 138 7
3(R}—(Q—Hydroxy-QH—kanthene-9—darbonyloxy)—1—t3—phenylpropyl)—l—azq
15 . niabicyclol2. 2. 2]octane; trifluoroacetate
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), -

20 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),

b. The 10 yield of final step was 83



©67.3 (R) - (9-Hydroxy-9H xant hene- 9- car bonyl oxy) -1- (3-pherxylallyl)

“-1-azoni abicyclo[2.2.2]octane; trifluoroacetate The tit] e conmpound.was -

" synt hesised according to methods c and b. The yield of fﬁ%""@ﬁ'&?%s 25
mg, 12% 1H NMR (DVBO-d6): 6 1.25-1.30 (rn, 1H) 1.55-1.95 (_m 3H), 2.10

o (m 1H) 2. 65--2. 75(m 1H), 2.9 (m 1H), 3.25-3.50 (m 2H), 3. 3.8 (m

., 1IH), 3.95 (7m: 2H), .(d, 1H), 5.0 (m 1H), 635(m1H) 680(d '
1H), 705750(m 8H) 7 60 (m 4H); $/S [ M CF3CO0 +: 468.:. 10 Exanpl e’

- 146 - 3(R) - (9- Met hyl - 9[ H] - xant hene- 9- cg bonyl oxy) - - 1- ( 3- phenoxypropyl) 1-

- .azoni abi cycl o[ 2. 2. 2] oct ane; broni de The title conpound was synthesised . -
-accord|h96t(@frrrétlhocﬂsdﬂnl(la, ZHe 2yDEI t,ofLHY i, nak . 36 &p, viads , 1100(11], 111ITI-, NI\/R

:._:(D'VBO WBi-251d éz‘@) 3%)3’ 3t ?m,l% l%JaH)mléu{)m 511_3595»3; M2 36595(%._5H)1

3 85 (mmflel)i 41050, 3 QrH)&HBF 05. éﬁn (m’LH)3H)6 BE5 (1, 02&()| nys Jid-crEcdd <¢. 2 (m
%6 7.4 (m 4H), 7.45 (d, 1H), 55(d 1H); . M5 [MBr]': 484; np -
1950 2 2Exarrpl e 147 '

" 3(R) -. (9-Met hyl- 9[ H] - xant hene- 9- car bonyl oxy) - | - phenet hyl -1 - :
-.azoni a%&l Q[ £42- 2] octane;. trifluo_roacetate } The title corrpound was
- synthesise accordl ng to rret hods ¢ and b. The yield of final step was 19 -
-ng, 20% (RO SNNR1L{ DABEOHIGRN thede 49(darbbhy lox@h- 1~ 66-pheibxity1l.-8 ~azd. 95

- 2 5 1 5 3 3.15 (d, 1 3.3 -
ng (W“‘é‘ébl%yéf‘b[% 2. Qiﬂ)’% %e('rlntr(lgguiﬁace’fa%% (m( rn4H)H)7 25 - (7 4 (anD H,
(7 4&55 dghellﬁ).pla <55np(00:hnd W%Dsyntgﬁsﬁ%WLng4Mhm%oEE?ﬁpe:njﬂi l:élSTﬁe(R) -
: ene roon 1 - e e -1- ’
ag%nl a l(%}cl Lgﬂ[%né% ane:; g?r’i‘gf I’yé%gcgt MR T(f?gl@pl agéyéo%auﬁ'& T Y
l,“synt22§|§ea actor dihg Qggaeuhods)p and bm Ih¢é5yqﬁgg ofn)f,i pal- §I@p{mw?59§4'
: Enrgn /? é’ ?w(ém@% ‘230 ((}?ﬁ fﬁ)? 1é sahfhry %n%ﬁﬂeé’ (m,  3H).,

7 lS 7.45 (m, 8H), 7.65 (m, 2H); MS [M CF3C00]*: 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 ,
1-[3- (4—Fluorophe,néxy) propyl]-3(R)- (Q—hydroxy—Qﬁ-xanthene— 9~carbonyl
oxy)~l~azoniabicyclof2.2.2] 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



. (m 1H; - 3.25 (m.1H), 3.4 - 3.65 (m 5H), 3.85 (m 1H), 435(t '2H)
" 5705 (m- 1H), 6.95 (d, 2H), 7.0.5 (t, 2H), 7.15 (nj.3H), 29} (m.
- 6H); M5 (M CF3C00 470. .5 Exanple 149 3 (R - (9-Methyl-1 E['\HFFWOO“

' _xant hene- 9- car bonyl oxy) - 1- (4- oxo- 4- phenyl butyl) -

1-azoni abi cycl o[ 2. 2. 2] oct ane; trifluoroacetate The title conpound was
synt hesi.sed according to nethods ‘¢ and b. The yield of final step was 19

- ny, 19% 1H NWVR (DVBO-d6) : 5 1.4 (rr§7 10°1.65.(m 1H), 1.75 1.95 {m
7H), 215(m1H)'28(m1H) 3. 05 25(m4H) 3.3 - 3.5 (m 4H), 385_
(m 1H 1H), 7.15 (m 4H), 7.35 (t, 2H), 7.45 - 7.6 (m 4H),

STt ,3(31114)9 Y@mxxtr%dxam?reane-%ﬁafmmm@rl*m@eenylgslyllzxmomwo 1-7

[3- (4 ﬂw&ah@n@xzq)o%ggal]tn%l(& acdidgethyl --9 [H. -xant hene-9_

.~ earbonyl oxy) -1 --azoni abi cycl o[ 2. 2. 2Toct ane; trifluoroacetate The title :
corrpounﬁl%\éslté?n??f&qué’éldwéécwlmwlﬁedn@tcmmb-n@ andrthomisec ghel ahefinal
step. e&%sﬁf%% B O-+46) ig.5 yhr4 - 0 > 1H),

175 1 e F§ SMW g/&gl;algs P2 m ¢ Ojd?)is % 25 36%
CaH), 3.3l -8Ryl 9P 25h 3!@ r52(M] BH) 1H3,82(6@ ~2 ﬂl&) (4. THY(t 2. 2Hjm, SLEDS (m

. _[H) 6. :9@5(—@ sé’H)m §H§L5 3(% @l_gém .39, GLos2K), 2/ 5 4@’(d2|_i)ﬂ)’ My @,

1-] 3- (211@-r[)|6f|3§|ofrfbpﬁéh0x§/)8(9r dgy| 1HB( Ry~ 0= ?reimyﬂmrQPHI]rxhrﬁOheme £); MS
~carbonyhexthcdorazerkabi cycl o[ 2. 2. 2] oct ane; . trifluoroacetate The title

‘ corrpound was synt hesi sed according to net hods c and b. The vyield of fi-nal
. step was 16 ng, 15% 'H NMR (DMSO-d6): 5 1.4 (m 1H)-, 30 1.65 (m 1H)

- 1145 l.g g]lgtlﬁ) 1.9 (s, 3H, 2.0 - 2.15. (m 3H), 28(m1H),31(d

. TH), 7.05 , 7.1. - 7. 4 (m-8H) , 7.5 (dd, 2H ; MS' (M CF3C00) *

 520. Ex%ﬁﬁél-ébﬂs‘z t5e -3 (fRyxan th@nke§ hgd =@ nyipxy kakht. h’i&fm@egosmmmn exy) -1-
(3-- phepdaabnepsompl b 2#@:%’&‘43{3}!&& )4 69 1-azoni abi cycl o] 2. 2. 2] oct ane;
T .

trifluoroacetate The tit compoun s synt hesi sed according to met hods
‘and b. THgetitle compound was synthesised accordlng to methods c and a. The

C
7 yield 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, 3H), 1.8
(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-
‘azoniabicycleo{2.2.2]octane; trifluoroacetate ' ‘

. 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



yireld of final step was 16 ng, 15% 'H NWVR (DMSO-d6) : 5. 1. 35 (m 1H; .
S 1.6 .(m 1H), 1.7 4H)., 1.9 (s; 3H), 2.1-(m 1H), 27(m 2.95 - 3.05
“(m 3H), .3.1 - 34(m 6H), 3.75 (m 1H), 5.0 {m 1H), 132‘63”(" 2008 -

6.55 (m 3H)., 7.05 -.7.15 (m 6H), 7.3 (m 2H, 7..45 (t, 2H) ; M5 -

[ M CF3@00] +: 483 Exanpl e 153 -10 -
1-[ 3- (4- Hydroxyphenoxy) Propyl ] - 3(R) = (9- met hyl - 9[ HJ- xant hene- 9
car bonyl oxy) -1 - azoni.abi . cycl o[ 2. 2. 2] og¢ ane; -tr| i fluoroacetate The title .
conpound was synt hesi sed accordi-ng to rret hods 'c and b: The vyield of final = -
..step was 1 % .1H_ NWR (DMSO-d6): S. 1.4 (m 1H), 1.65 (m 1H), 2.75
- 2.05 ({%?E{%’J 31%59 (s, 1HL) 39415 305 {#4,59..8 §585(mf 1H), 3 135(cat,1H) -
3.25 - )5 (mown,, Buf) - 6395 By 3 1

8 ((, BH) H)? 08 85 z(fm H)lS QF @googlggn 500,

7.2 (m_ 4H) 7.35

Exanpl € Y5355 H), MSHBM ~CF. coor 4
- “1-(2- Benzyl oxyet hyl )} - 3(R) - (9- net hyl - 9[I—|] xant hene 9- car bonyl oxy) - 1-
~azoni abi cyclo[2 2.2]octane; trifluoroacetate The title compound was -

t he&@BRIE 4R di ng to nethods ¢ and b. The .yield of fi nal st ep was 14

S
', 14%(R,wgm@w@hﬂ®ankt§m;e4giggr 10,%1')6?- fLlegp ugﬁ}?% n

20, 1.9 (s (
-:3.95 1('ﬁf°‘31=ﬂbl°4?°é°(i§ 22‘1—1)°'=t5n95 f(szlmroacatq@ (m 4H) , 7 3 - ' (m
QFD Whe| Wi €58 Qdboting fsekP

oo 1- (3 Phenoxypro |)%OH?R) th| oxant Cgr?édbng 5“% 8§i<sy)c fngzghl The 30
“bi cycl §E312 6‘5{“& estep d"?ﬁsd e t493- elfboWBurﬁaMMGéynﬁ hlesd s(eld aﬂbprdl ng

Azlgwsgeazeﬂ%g it D e S R T R A
?1_0 2|2_|)7 3%5 (;(-E,ﬁl): 1@))3 ?,Béé((rm flj_d')ﬂ-l) 38842155-7{@; (?Ui()(mSBH) (m32§{) ,(m?L J].sH) 6ﬁ|)0' -
r (4 . m 7
12 Janu(gry Pég04 7(?573( 5-?15) 647?;7115 H; @ ﬁ}é ql\}/i) m74g%’ z{ 55061 ‘ampl e

. 156  2H); MS [M- CF,C00]*: 496 :

| 15 . Example 150 .
1—[3—(4-F1uotophenpxy)propy11Ls(a)-(g-methyl-g[H]éxanthene-sé
carbonyloxy)-1-azoniabicyclo[2.2.2]octane; trifluoroacetate
Thé ;itie 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, 2H),
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)—1-azoniabicyclo[2.2.2]oétane;Vtrifluoroacetate

_ The title compound_was synthesised according to methods ¢ and b. The
| yield of final step was 16 mg, 15%._1H-‘NMR (DMSO—dG}'—E 1.4 (m, 1H),

.30 1.65 (m, 1H),- '1.75 2 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

335 3(R)“(Q—Methyl‘g[H]—xanthene—Q-carbonyloxj)—1—(3-phenylaminopropy1)—.



"~ 1-(3-phenyl al I 'yl )-3(R) - (10, 11- Di hydr o- 5H di benzo['a, d] cycl oheptene-5- 5
i carbonyloxy) 1- azoni abi cycl o[ 2. 2. 2] oct ane; brom de.  The title conpound- Was
synt hesi sed according to nmethods d and a. The yield of f{2nianuasy Ofas 250
~my o, 94% 1H NWR (CDC13) : .5 1.50-1.60 (m,.1H), 1.60-1.8.0. (m 1H)
-1.90 (m 2H)y, 2.30 (m 1H), 2.65-2.80 (m 2H), 2.90-3.20 (m" 3H),.3.50 (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 , 5:15 (s 1H) , 6.05 (dd, 1 , 6.90- 7 0 (m 2H), 7.0-7.5 (n]
- 11H); VB [MBr]': 464; np 132C. Exanple 157 . B
1-(3- phenoxypro -3(R)-(10, 11- Di hydr o- 5H—d|benzo(a d] cycl ohept ene 15 .—:
. 5--carbb E%*%%ﬂ% ébék@ﬁﬁ%ﬂﬁz 2=§§¥Rﬂ%ﬂ%§etﬁF%n1de The title conpound
- was Syntrtheajl&ad a6ESHidNgat O h@@% &'@J%ﬁ hgo MdigldsO ep was
© 200 My Nad0 e B RNRC( choraraERe m& 1 t%gses‘tsé‘lfpgjd EF%E -
1. 80- 2.0 °5HH1nad, §ToP RS AP Ism) 152 8’@L 3N@R (QHSOBFHW 3 1533. 80 (L4 . 2H)
- 3. 30- 314%(@,, 1h), 3.45- 31830 G ), 129~ 153 A4 9 2H), 420, (@ 1H,
-SH%O 5 20 ( ( . 80- ﬁ&ﬁ (d Ts :ﬁé ‘6. 90 7nb ?hj’ ﬁ%q E&O 7.30:
_ 4093 iy 32P% mrl\/éﬂ M 3Br1] - 34‘82&1 nrﬁHstz@ 7Exmt1;pllé1)158525 ® (R -
(5. [Fﬂ Igy beszg [,,1@}cycéqﬁﬁghenggﬁ car penyl-ox¥) (pl %%% (n
,:-phenoxy ropyl)-l-azonlablcyclo[é 2.%] oct ane; bronlﬁe é tltPe donp&ﬂnd was
" synt hest ded (Gectfldi A5 (Y-FefRBHS. 48and a. The yleld of final step was 180

g, 56% 1H- NVR(DVMBO-d6): S 1.2 (m 1H, 1.6 (m 1H,. 1.7 - 1.9 (m -
. 2H), 1.95 (m 1H), 21(m 2H), 2.8 (m 301H) .95 (d, 1H), 3.25 - 3.45
(m - 5HExampls 1 4.05 (t; 2H), 4.9 (m 1H , . 5.45 (s, 1H, 6. 9 .

| -ﬁqcl Eaf(;mrrspfle'ﬁq gd&xyﬂhénéﬂ)ﬁkﬁpyli ~5Pr{ o 2fd thy Moo Bﬁlni:heggl-gnp
3(R) - ( STAPoRY beRoll 2apRidtistvsiréae2 B2 lasarbenytthalyorophetrchy .- | . 12

Januar yrrR0Q4+7d SRR s;ygleg[%h%g%]se t%rdQBQn{g%(f-gﬂ?d%I nai?mc%”p%”d vas.

"synthe5|sed according to net a. TIhe steép was 210
- .nm, 680’19' 1A oAVRrepVEERRIGYRS: 18 mg.2 1 HH) NMR (PM$0-da_)96(rriL 2Hm, 10 (m'

A2 8%s3 @, (1) A.78- 32,03 By, 1.9 (s, 31, 2.15 (m, 1m), 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 .
720 E 1f(2—BeﬁzyloxYethy1)~3(R)—(Q—methyl—Q[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),
0 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] thloxanthene-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),



"5H), 3.85 (m 1H) 4.95 (m 1H), 5.45 (s,'1H), 7.05 (m. 2H), 7.25 - 7.5 (m -

“1IH),-7.55 (m 2H)“ MS [MBr)''.: 450; np 248C. -The Exanples, 160 to 164
~i'llustrate pharmaceutical conpositions according to the @‘@éﬁ'ﬁy QWentl on
..and procedure for their preparation. 10 Exanple: 160 Preparation of a -

"~ phar maceuti cal conposition: tablets Fornulation; Conpound of t he present
invention ..... .o...... 5.0 mg 15 Lactose ..... ... e e,

e ...113.6 ny Mcrocrystalline cﬁilulose .f.f ............ L 28, 4 my -

_1|ght SI|ICIC anhydride .................,... . 1.5 ng Magnesi um stearate

e e e e e Usi ng a mixer nachine, 15 g of. t he
'corrpour?d4c§f‘7tﬁ% Br-ed8nt I11'5'r1\/[é"rri3i—'bn 4hés fFﬁxje“d7° with 340.8 g of |actose and.

~85.2 g of mcrocrystalline ‘cellulose. The m xture was subjected to

~conpression noulding using a roller conpactor to give a flake-Iike

“conpr e$¥EBPHAL LT al . The flake- like conpressed material was pul verized

- .using a-h@ﬂﬁﬁénfmallhywnﬂ(ﬂxhqloZﬁ%h%&bzgﬁ FRLEfI e WaS, SELAENRAL gfough"a

20 mesh screen. A g portion of Iight .silicic anhy I de

: nasgne3|%¥P§t‘7éJa?’§I)€1\NéF@nla§éGéfélezt%e?lgéﬁleEﬁecbmléﬁl al and nixed. The
- moxer piHduct Nas, HHB% ! Jragd u d

- die/punch_system mp% ) %n%%lykﬁ ?3%%%%&0%& g?/t obt 2?1%8?1 o Ar%g% t\z%%ets

"~ each ‘haieag ESOfle@l nﬁtqpn wEsi gaP. mExanpghé- 181 IMPedéZrD@ﬁh)Gn Hfl.H0-1.60
phar macgub heal 1 ceymosit ii@nigt,akl ghs (goa. at d of the
;'presenﬁ%invgntlon ...9.¥5{.9:§b..ﬁ %ﬁﬂ fgﬂgg%ha?QPQO% §2ﬁﬁa0to§e
LL.... 2R 2H) . 2.90-3.20 g%, 3H)y Tfn (St akbh 3. .60.3.30. .(m,.B.Iﬂ.,. 4.20. (m, 1Y, ...

-10 40. § 794 Pod VMSBYLPYaS O D081 K28, 111y, 5:15 - (s I 6505 tdd, ?HV‘J
Magnesi um'stearate ............. . ... 0 my

Hydr oxﬁpﬁ@p?l@:emfuﬁ&ée 7.0-7.5. (m, .l.l.H.).,. MS. [M-Br]"2. 864yymp 132°C.

g of .

'Example 157 , .
o 1 (3-phenoxypropyl) 3(R)—(10 11-D1hydrc-5H—d1benzo[a d]cycloheptene-‘
15 S-carbonyloxy} 1—azonlab1cyclo[2 2. 2]octane, bromide 7
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 153
25  3(R)-(5[HE]-Dibenzo[a,d]cycloheptene- sr‘carbonyloxy)-l-(s-
- phenoxypropyl) 1- azonxab1cyclo[2 2, 2]octane bromlde
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)-(SIHI—Dibenzo[a,d]qycloheptene“Sucarbonyloxy)-1—phenethyl-1—



- Polyethyl ene gtycol 6000.. ........... i 004 ng Titanium’ _
“dioxide....... ... ... ... .. i . lu1 ng Purified talc.l L.
. 0.7 ng 10 Using a fluidized bed granul ating nmachine, 15 g'%ofanuaey 2%pound
..of the present invention was mixed with 285.6 g of |actose 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. Using a fluidized bed "

‘granul ati ng machi ne, the binding sol uj on was sprayed on the above 15
~ .mixture to gi ve granul ates. A 4.5 g portion of nmagnesi um stearate was ‘added
- to the obtai ul at es and mi xed. The obtai ned nmi xture was subj ect.ed to
a tabl €W ‘%rrf&% e tRfifiEpsedPT@™iden di e/ punch bi concave system of 6.5

miin drraar&tlene émmau obt ajyRicRgs 3s A0Q dakkehs . t@%@%h@%'&'gax?é% ngpin
wei ght'. | Segare%ﬁg % a coating solution was prepared by suspending 6.9 g

- of . hy@r’c?sflip t AR @Ppub B &920897% - 1H2 Ig;MPc)f(Dﬁﬂépg/@@)hy|«*3erraezgrrey,cérd) 6000,
-3.3 g 0f7 Hi tani i duexi de, @ne, 21ty 9 of gpULI Bi edfalgnin 3.92.6 ¢ g oL,

: vva% Usi ng_a_ H gh Coat ed, the 3,000 tablets prepared above Wer'e . coat ed

“with th%ﬂcoa%l%‘ ol Hlionit$° g‘l“\/elﬁld moc8at éd- tidbl-et 3;0%doh 28) havihg 154.5

ng-in weilglt (mFxamml e 162 Rnepagat i lra; ph@@gacl%rtéﬁal conposi ti on:
i qU| d inhalant. Formulation: 30 Conpound of the present i nvent| on

e 400 g Physiological saline ......... ... .. ... ... . .... , 1. rr1 A
40 g porti omeOkxhiSl LOMROURY 04 tHE JUeSEBt ph c\cr@sc&lrpso%f?d gsﬁ e
m of physiqlogical saline, and the solution was a justed toa T ot .

~_vol une a(ﬂcoféﬁn‘?ﬂtovﬁft%Pfﬁiﬁ@ahﬁv%rdﬂoﬁea%Pﬁppeﬁur%f@péﬂ?ed PJnEPlarEZldanuar y

conp4 73 . i portions into 1 m capacity anpoule and then sterilized at 115
~far 30 mnutes to. give liquid inhalant.: Exanple 163 5 Preparation of a
phar ma&&8fPLal L €%nposi ti on: powder inhal ant” Fornul ati on: Conpound of the -

pr esentPﬁeB&QQ’EicQﬂ of- a- pharm-aceug.{)@al[ %ro'inlogsz.tlon tablets

_Formulatlon '
A _ Acpmpound of tﬂe preeent 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 eompressed 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



~Lactose.. ... . L. e 4,000 [err]g 10 A 20 g- :
:'portion of the conpound of the present i nvention vas unlf ed vmth
400 g of. lactose, and a 200 ng portion of the mixture wa g&%‘ﬁ@’gﬁ‘?

. powder inhaler for exclusive use to produce 'a powder - i-nhal ant.. 15 Exarrpl e
164 Preparation of a pharmaceutical conposition: inhalation aer osol .

~-Fornul ation: Conpound of the present invention ..... ... 200 i g
. Dehydr at ed (Absol ute) ethyl alcohol U?f‘ ..... 8,400.g 20 L
1,1,1,2-Tetrafl uoroet hane (HFG 134A)..%...... - 46,810 g The active

i ngr edl ent concentrate is prepared by dissolving 0.0480 g of the conpound -
of the FESERt -t nventi-on- i n--2.-0160. g- of - -et-hyl- - al cohol?5-2The concentrate-is

- added t@,an sappeppriate filling apparatus. The 25 act, vg lJg]@grredi ent
ea

concentrate is_dispensed into aér'b's'o]"c'drit'él'r'l'ef"'t'ﬁe' pace of the

cont ai MRILYWVEnpLP e WideRe Nkdr-ogen- or - HRC-134A. vapor- - p@lrrgg ng ingredients

shoul d Mme‘%@ﬁﬁla&&a@a‘c@_?h@ﬂ 1 ppmoxygen). and is- §g wth valve. =
......................... Qnto the seal ed

o Sk cnPLe 2 B35 Wi (G Lo yn A (GBI K ge) |5 a pheny

ring,. het &r oar omati'¢ gr oup ‘contai ni hg " one or or e het er oat ons
or a nﬁlﬁaﬁa%nﬁ}'i%l@e@ 7; 8-- t.et.r ahydronapht-hal enyl. .or 1biphenyl group; -R1,
‘R2 and R3;each 1Ea(1ﬂce.|qe_r_1dently represent a hydrogen atop or 10 haI ogen atom
or .a phen;} CTIORA, USRI INRARS I\ﬂ-fCC]:M "CONRARS,” 61?

‘ _10 - Using alfluidiied bed granulating machine; 15 g of the compound of the
. present invention was mixed with 285.6 g of lactose and 122.4 g of corn
starch. Separétely} 22.5 g of_polyvinylpyrrdlidbﬁé 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 granulates A 4.5¢g portlon of magnesium stearate was

. "added to the obtained granulates and mixed. The obtained mlxture was

subjected to a tablgt making machine equlpped with a die/punch
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



-CN, -NO2; -COOR4 or -CF3 group, or a straight-or branched Cl to. C8.alkyl

group ‘whi ch may opti-onally be substituted, for -exanple, with a hydroxy or

al koxy group, wherein R4 and R5 each independently repre?dﬂ“ua : ogen
‘atom straight or 15 branched -Cl to C. al kyl- group or together form an
alicyclic .ring; -or Rand R2 together forman aromatic,, alicyclic or
-heterocyctic. ring,- nis an integer fromO to 4; A represents a - CH=CR6-,
-CR6=CH, -CR6R --, -CO, -0--, -5-, 20 -S. (0) -, S or -NR6- group, S
‘wherein R6 and R ‘each independently ‘%epresent a hydrogen atom straight
~.or branched Cl to Ce al kyl group or R6 and R together forman alicyclic
ring; ml poahidiit dgee ¥ mdnedpaaty; ampruei ded tihet swhenlized=a0,1¥59 $ornot
-CH2-; A is.an. integer. from1l t and. the substitution in the :
azoni a_bal%gi/ng?{l?ecgﬁonS&rgrgy{)lequll% tlﬁ%a%nztz or 4 position including all

"possi bl e confi.gurati ons of the asymetric carbons; 12 -January 2004 75 B
represeﬂtagpgeg{ pof. formula i) or ii): ii) R8 RO RI0 wherein Rl
represents a hydrogen atom a hydroxy or nethyl group; and R8 and R9 each
* indep&ireparayigre prfe sephafiiibeRticaharcippsBt ion eesient snivalyrdr ogen or

- hal oge 10 straight or branched Cl to C8 al kyl group and @ :

- represgﬁ?gngg}lglfs?rﬁgl e bond, -CH2-, -CH2-CH2-, --0-, --O-CH2-, -S-, -S-CHz-
or - Cie@bopndnef Xheepresertt snaephigmmaceutical |l y 2aocept abl e ani.on of a nono

S or. pq_la@é‘glsgnt acid. 15 2. A conpound accor di hg’ oto% %ai m.l', wherein R, R2

and . TECEOSS...ad R :

10 A 20 g.portion.of ‘the compound of the present invention was uﬁiformly
'_) mixed with 400 g of lactose, and a 200 mg portion of the mixﬁurefwas
packed in a powder inhaler for exclusive use to produce a powder

inhalant.

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 prépéred by dissolving 0.0480 ¢
- of the compound of the present'invéntion in 2.0160 g of ethyl.alcoho;.
The concentrate is added to én apprdpriafe 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 6xygenj”ahd is.
© sealed with valve. 11.2344 g of HFC-134A propellant is then'pfessure
filled into the sealed container. o ‘ .

- 30



= R3 each independently represent a hydrogen atom or hal ogen atom or a :
"phenyl; --OR -, -SRI, -NR4R5, -NHCOR , -CONR R5, -CN, -000R or -CF3
. group, or a stralght or branched Cl1 to C$ alkyl group vWﬂ%J?W#ﬂV%ﬂQﬁ onaIIy
‘ be substituted with a hydroxy 20 group, wherein R and R5 each
i ndependently represent a hydrogen- atom straight or branched Cl. to CB
al kyl group.or together forma C3 to, C[err] alicyclic ring; or Rl and R2
together forma C6 to Cl1 aromati c, C§4to Cl10 alicyclic or C3 to -C10
het erocyclic ring. 25 3. A conpound according to claim1l or claim2,
-wherein A represents a -CH =CR6-, CIGRB4H -; -CR6R -, -CO, -0-, 5-
~S5(0) 1 S or -NR6- group, wherein R6 and R each independently represent
-a- hydrogen atom straight or branched Cl to C-$- alkyl group or R6 and
'R7 together forma C3 to ClO alicyclic ring. 12. January 2004 76, 4. A.
- conpound acdor di ﬁgqqglpmlyldoﬁ@c@trd)é/-lf@ we fopauda titerein any al kyl group
present as R to R or Rll contains from 1 to 4 carbon atons. 5. A
conmpound according to any one of claims 1 to 4 5 wherein p=2. 6. A
conmpound accor@ing to any one of the preceding claims wherein (c)-
represents a phehy pyrrolyl, thienyl, furyl~—bt ny_, naphthal enyl,
- 5,6,7,8-tetrahyd thalen |, be g;ié3] [ w 1 madgzolyl or
benzothlazolyl 0 Ghﬁﬁgﬁ 28€C0 claiml 6, wherein
represents a Bﬁen yrronI or thienyl group._8./ A conpound according to
any one of the precedR3g clains wherein)@ , R2 and -R3 each independently
represent a hydrogen or hal ogen atom or a hydroxy, nethyl, tert-butyl, 15
CH2OH, 3- hydroxypropyl, <Ove, -Nwve[err], -NHCOVe, -CONH , -CN, .- NC2,
~ -COOwe or -CF3 group. 9 A conpound’ aqgcprdl ng to claim8 wherein Rl, R2 and
-R3 each independently represent a hydrogen or hal ogén atomor a hyd,roxy

9150UpP. yherein:

© 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 etraight 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

_4-15 branched C;, to Cy alkyl group or together form an alicyclic

- ring;-or'Rlahd‘thogether form an aromatic, alicyclic or
*hererocyclic.ring,

n is an integer from 0 to 4;

% represents a —-CH=CRS-, —CRS=CH-, -CRSR’-, -CO-, -0~, -S§-,

20 -5(0)-, SO, or -NRS- group, wherein R® and R’ each independently
represent a hydrogen atom, straight or branched C, to 4 alkyl
group or R® and R’ together 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:;



-20 10. A conpound according to claim9, wherein the hal ogen atomis
fluorine. 11. A conpound according-to any one of the.preceding clains
_wherein A represents a -CH2- CH=CH-, -CO-, -NH, -NMWe-, 12 ganugry 2694 gr oup;
‘nis 0 or 1; and mis an integer fron125 1to 6. - 12. A conpound accordi ng
to claim 11, wherein A represents a -CH2-1 -CH=CH or -0- group and mis 1,
2 or 3. 13. A conmpound according to any one of the preceding clains
wher ei n the azoni abi cycl o-group is substituted on the 30 nitrogen atomwith
a 3-phenoxypropyl, 2-phenoxyethyl, 3-' phenylallyl, phenethyl,
3- phen Y, r noxy) pr opyl ,
3-(4- fIM%Jg% esneorﬁty oq%ll(?}ﬁ ZC!ﬁ b%rf%ll_loxégt Eg%yfmg-'pyrrol- 1-yl propyl,
- 2=t hien-2- erthyI or 3-thien-2-y-1propyl group. 35 14. A conpound
according to any ond)of the precedlnglg 2004 77, clainms wherein B
‘represents a group of féﬁ'ﬁﬂ a (i) and R8 & ®ach i ndependent |y :
represent a phenyl, , 3-thienyl, yl, or 3--furyl group and
R11 represents a hydro@ﬂh atom 15. A conpdu
claims 1 to 13,.° 5 wherein B represents a gr
represents a -single, bond; a -CH2-, -CH2-
16. A conmpound according to any.one of the preceding clainms wherein X
represents a bromde, chloride or . trifluoroacetate anion. 10 17. A
corrpoundleam:iafr d:ilﬁgrebp)r@swnmea diydrtreyer edsing hydmixag ovhersgihyt he -
azoni a r 18.. A compound
accord%L %%émﬂa 3%%?%#% iéﬁgﬁ % t%%enggéégéﬁe 3 position has (R) -
configuratlon 15 19. A coqpound accordl to cIa|n118 wherein R8 is

‘different fromR9 in g bup |1., and the mret ritdfcarbon to which R8 énd
. are bonded has the igu él%fji -
=l T4 5/

wherein R represents a hydrogen or halogen atom or a

10 straight or branched C;, to Cy alkyl group and Q represents a
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—NOZ, —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 qompound according to claim 1 or claim 2, wherein:
A represents a -CH=CR®-, —CR®=CH-; -CR®R'-, -CO-, -0-, -S-,
' -5{0)-, S0, or -NR®- group, wherein R® and R’ each independently

fepresent—a'hYdrogen atom, straight or branched C, to Cy alkyl

group or R® and R’ together form a C; to C,, alicyclic _-ng



- 20. A conpound according to claim 18, wherein R8 is different fromR9 in
group i), and the asymetric carbon to 20 which R$ and R9 are bonded has

. the (S) configuration. 21. A conmpound according to any ohghgwuﬁﬁéxﬁweceding

-clains which is a single isoner.. 22. A conpound according to claim1 which

is 3(R-D phenylacetoxy | - (3- phenoxy propyl) 1- azonlablcyclo[z 2. .25

2] oct ane; brom de -

3(R) --(2- Hydroxy- 2, 2- dlphenyl acetoxyg6 1- (3- phenoxypropyl) 1-az

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

3( R) (2, 2- Diphenya pronpcind %b)crrld r&?sayrammdf) clz3&@ninaki, cyclo [2 .

3octane; brom de 3(R roxy 2-phen

' een 2 W%‘%E‘:é]t%ﬁf)y i cjjpl%‘?dz@%%lr? SO Fs1 RazbRi 45?1'0)}?2% d{%?ﬁg}%cﬁm
brom der 4R &é&&ﬂﬂaﬂgﬁmy|-2 hydr oxy- 2- phenylacetoxy) 1- (3-phenylaliy
" )-1-azo-nzabi cycl o[ 2. 2. 2] oct ane; brom de '
3(R) - - ( 2- Furan- 2}§/ICOZ“HWHWOWC?IH%-@@Ité’c@tndk)?’)‘lel-o(fzﬂéﬁéﬁ‘éxyleﬂlﬁy412 January
20904 78ihdpeiky ni abi cycl o[ 2. 2. 2] octane; bromde 3 (R’ .

(2- Furan--2--y1- 2- hydr oxy- 2- pheny] acet oxy) -1-. (3- phenoxyprop yl)-1-azo
ni abi cycl o[ 2 2 2 Yo GOROUNS) GifickadE ng (tR) any( pnep oIpthii pAegegiaget oxy) - 1-
- (3- phe@%\ﬁﬁt{é)%e)rel% @Q@pﬁ@s‘énﬂédao 12] 1‘%‘&@ lbrgﬁh@ﬁ

3(R) - (2- Hydr oxy- 2, 2-di - t hi en- 2- ylace enet - --azgnla bicy 10

cl o[ 2. j@ﬂyﬁyiﬁﬂphqﬂy%ﬂ(mgphthalenyl 8 teurahydronaphthalenyl
3(R) - ( ey oX Y31 Al yat, h'1‘?:1'1:1%‘2)6'1%@‘359)(}Sien]zoﬁ:‘ﬁlﬁiigﬁ}éhbb‘E}Sh 1- azonia

bj cycl o] 2. 2. 2]octane bronl e -(2 roxy- , 2-di't hi'en- o -
U1acetoxy) 1--(§iﬁﬁ@ﬁﬁ%@ﬁr@ﬁﬁpﬁd}ngl50-&2@ﬁma ‘ WhGIEln ®

represents a phenyl, pyrrolyl or thienyl group.
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



" bicyclo[2. 2. 2] octane; brom de 1-[3-- (4-Fl uorophenoxy) propyl | -3 (R) -
(2--hydroxy-2,2-dithien-2-yl "aceto xy)-1-azoniabicycl o[ Zléj oct %%3 ‘
. chloride 3 (R - (2-Hydroxy-2,2-dithien-2-ylacet oxy) [23:anuary 2

. (2-hydroxyphenox 20 y)pro pyl]-1-azoni abi cycl o[ 2. 2] oct ane;
.trifluoroacetate

3(R) (2- Hydroxy- 2, 2- di t hi en- 2- yl acetoxy) 1- (3 pyrrol 1- yI propy

- 1)-1-azoni a- bi cycl o[ 2.2.2]octane; tri f7uor oacet ate )
3(R)-(2- Hydroxy-2, 2-.dithien-2-yl acetoxy) 1-(2-thien-2-ylethyl) -1-azo

ni abi cygh 9iR T
3(R)- (2 pyd r%xf*%i%‘f‘?h.r%’%@%@%?‘a%% S5 RS orB  §991.

zoni abi By @& inagrsacend; L orepirgeent a Phenyl 2- thlenyl 3-thienyl,
1-(2- Beﬂzfu9§yet8¥|i §£f§1(&&$ﬁgk ;@12r%¢£§ééﬁf3 g'ﬁ§ﬁ¥6€%ﬁ atom.

~1-azoni abi cycl o[ 2. 2. 2] oct ane; uor oacet at
" 3(R) - (2- HydrbXy- 22 2cemp s - @:qm%ﬂ:mq;m 2y &Immfo@mmwll) tb 33, .

azgni a 2p 2, rg e I aI )
(QQWdPﬁﬁ%fé %#’lﬁ%r%gtg% -éj car- onyﬁ I)%‘\lpah | aab fcl o%fféfef]t&ct ane;
brom de2 33Rygte- Wrmlox&y 9P f I-GHf'eGiér@g@“@mpowl @ny)ax;zgea- aphanoxypr opy
|)-1-azoni a ycl o[ ﬂﬂg, e dr 9 [H

-fl uorene- 9bi(:§r bo%y%or%%lr&i neC{?Lh%ntlCJJ 3’ %ﬂl Jaor{fue{:ry e%%

ni abi cyelaims widoeimng; r&ﬂmam:s a bromide, chloride or

3(R - = 9- car bonyl o 1-(3-thien-2:ylpro
(g)l(zgitzoir;%/ C%%‘% éﬁgzé%oé}elgo&ane br on d)éyé (R§ ; (|9 Met h§| i I[OH]

uor ene- 9-ar béhytampound -aqc@rghiegy Ital layly) oneb of- arenipaeceding

(R (AR T (AR ASSAS, FERYF, 10 CHBRERSRTS SByIERe ) - 1 azo
ni abi cyttmiLit2i#} oct ane; broni de
L0 ey v SR oL eg w0 eauony O saregia ool o
. - Xant hendsZ=idardyonyiroxyhe -3l razdnian hiaeyc(lRo cdnZiZjeetdne; br om de 1-

(s Prenoxypriapy ! n cokeldBad o8kl o3 1908501627 DRRYEQY bo 15 A20N
different from R® in group i), and the asymmetric carbon 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—acetogy)-l—(3—phenoxypro
pyl)-l-azonia-bicyclo[2.2.2]octane; bromide ,

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-hydroxy-2-phenylacetoxy)-1-(2-phencxyethy



- - 1- Phenet hyl - 3(R) - (9[ H] - xant hene- 9- car bonyl oxy) - - 1- azoni abi cyclo 15
[2.2.2], octane; brom de
- 3(R) - (:9- Hydr oxy- 9[ H] - xant hene- 9- - car bonyl oxy).- 1- ( 3- phenoxybkﬁﬁ?w?504 1)-i -
-azoni abi cycl o[ 2. 2. 2] oct ane; brom de
3(R) - (9--Hydroxy-9[ H - xant hene- 9- car bonyl oxy) - 1- phenet hyl -1 -azo ni abicy
‘clo[2.2.2]octan' e; bronide 20 .
 3(R) - (9- Hydr oxy- 9H xant hene- 9- carbonyV%xy) 1-(3-thien-2-ylprop
- yl)-1-azoni abi cycl o[ 2. 2. 2] oct ane; .brom de or 3(R} -_(9-.Methyl-9 [H]

- xant heng-9- ﬁébbﬁﬂ¥b9e§¥a\_loﬂ-2 132135@{@3@/ B0 de
|)-1-azgnia-bic oct an: brom de 23. A corrpound according to any

one of PHBI pﬂ%céHFﬁ@ 22Blc$ %ﬂ¢ﬁ9%ﬁm§eRﬁQﬂY%ﬁﬁFtQﬁX*n& i I-pheEneHyHICs0 val ue
for "mugearinieoM3 receptors (HmB) of less than 35 nM ..24. A process for
“the preparation of a conmpound of formula (I) Rl1 R3 (I) 12 January 2004 80
\ihi ch cBhﬁPF@%lPé&c@t?lbo‘a’ﬁalaﬁrkﬂléftmlr@ agent of formula (11) with a

- cogpound (Rf = Egrwbﬁtﬁiéﬁlzlﬁléééﬂc)x ner. dsﬂgare a@fﬁﬁﬁ’ formy Ae, iLysld and

1, R, R n, |nanyoneof
cl ains 1¢19 22 25 A process according to claim24 characterised in that

the resgbtpngseashe Onxisre is purified by solid phase 15 extraction.
.2.6-. A conpound of fornula_zéllll) 20 O wherein B and p are as defined in _

“any one3#R) tf &t Heduoxyr 2 2 -di-amirn-2ry lecetpnn 22 rhatinrleilr advaia
substlty§g§, on the azabi cyclo group-has (R)- configuration..
100 ‘clo[2.2.2)octane; bromide _ ‘
3 (R}~ (2-Hydroxy-2,2-di-thien-2-ylacetoxy) -1- (4-phenylbityl) -1-
azonia ' |
_ bicyclo[2.2.2)octane; bromide
3(R)- 2- Hydroxy-Z 2-dithien- 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



e

- 27. A, conpound according to claim26 which is '

. 9- Met hyl - 9[I—|] fl uorene-9-carboxylic acid 1- azabi cyel -o[ 2. 2. 2] oct - 3( R) yl
_ester; 30 9-Methyl -9[ H| - xant hene- 9- car boxyl i ¢ ‘aci d” 12 Jan1?a~W‘U20’ 08 .

~ 1- azabi cyclo [2. 2.2] oct-3 (R) -yl ester; or

-2- Hydroxy-2, 2-di furan-2-yl -acetic "acid 1-azabicycl o[ 2. 2. 2] oct-3(R) -yl
ester. 28. A_ conmpound of formula (\ﬁi)7 5 wherein p and R8 are as defined in
.any one of claims 1, 4, 5 or 14, and’®herein the substituent on the

azabi cyclo. group has (R) configuration. 29. 'A conpound according to claim

28, whed il Epcis[ R, 2:2 cﬁl’s*@e{h’é Brodnidd Yl gr oup. 10 30. A conpound.
according to claim?28 is Oxothien-2-yl-acetic acid

1- azabi TR) of 27 Bydrerey = E?;(-Fglgﬁrrer&—t%rcar@or@;g(gw an--2037 Lhelesi2c vAeirep
1- azablyeyplp{gzgnggmy&(ﬂz_\d & antl. Hdemikfe @ conpound according to any

- one of cI ai s in a process for produ0| ng a compound of formula

(1) as i%)e"ri%-el‘éjefiwlah%/ Pblrfefldm@rsﬁ-r%@rtt@mow I~ rrahrydetilaal) -

COSTPOSi 1100, ,£0IME{ Shdth fo COMPRUIIAG R ACTU ARG t0 any one of claims 1 to 23
in adm xture wth d& pharmceuti cal_&y acceptable carrier or diluent. 20 33.

A conpoufi) 'ab%’d‘ﬁ%lﬁhigl't%[fé]nyﬂdmaﬂe rpen 3, - 1 o3 Phsmexyerepical
-conposiy ti%@&qgiégi}%%&g a rg}?b?ctfaq{e'u%qfordlraea met hod- of treatnent. of the

human or. ani nal t her ap a conpound according to any

aone of H%Tﬁl@lymtﬂd -2B(R) m(%lyfﬁhﬁﬁm-@alcmmmmwla@@@mdahg "te
claim 32,48 the r’@]rgg@&ﬁ{éu 8, Qfnidredi canent for use in the treatment- of

respi ratorg urinary gastroi.ntestinal disease. 35. Use of a conpound-
ye

~ator difmgl Wwﬁiwl ot BiRE ﬁ[&lom@ﬁ%-&mamh%@ -do@r;@mlal on
_accor d'Hﬁ.g:}I&&l B3 B 32 octane; bromide
1-{3-Phenoxypropyl) -3 (R) - (3 [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




- 30

10

15.

20 .

25

with a compound of -formula (III)

for the-manufacture of a nmedicanent for use in the treatnment of CORD,
chronic bronchitis, asthma and rhinitis. :

12 January 2004
80 .
which comprises reacting an alkylat;ng agent of formula (II)

R1 (CH,)— A — (CH,)— X

R3

(II)

\_~ O__B
N‘ ,(CHz)pr , T

O

(ITI) . ]
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

- exkraction.

- .26+~ A compound of formula (III)

O B

Ny T

O

(IIT)

wherein B and p are as defined in any one of claims 1, 4, 5,
14, 15 or 17 to 22 and wherein the substituent on the
azabicyclo group has (R)- configuration.. '

27. A compound according to claim 26 which is
9—Methyl—9[H}-fluorene—9-carboxylic acid 7
1—azabicyelo[2.2.2]oct-3(R)-yl ester; : -
9-Methyl-9[H]-xanthene-8-carboxylic acid '



.‘_7:-510 .

15

20

25.

' 12 January 2004

81 .

l-azabicyclo{2.2.2]oct-3(R) -yl ester; or

2-Hydroxy-2,2-difuran-2-yl-acetic acid

' 1~azabicyclo{2.2.2]oct—3(R) -yl ester.

28. A compound of formula (VII)

O
' R® (VI
2) 0 o

wherpin p and R? are as defined in any one of claims 1, 4, 5 or

14, and wherein the substituent on the azabicyclo group has
(R) configuration. | '

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

‘Pharmaceutically acceptable carrier or diluent.

_ 33. A compound according to any one of claims 1 to 23,
or a pharmaceutical composition according to claim 32 for use

in a mefhod of treatment of the human or animal body by

'ftherapy.

_ 34. Use of a compound accordihg 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;diseasé.

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.~





