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QUINUCLIDINE DERIVATIVES AND THEIR USE AS MUSCARINIC M3
RECEPTOR LIGANDS

“This ;anention relates to new therapeutically \iseful.cjuinuclidine
derivatives, to some processes. for their preparation and ‘to
pharmaceutical compositions containing them. |

" The novel structures according to the invention are
antlmuscarlnlc agents with a potent and long lastlng effect. In
partlcular, these compounds show high affinity ‘for muscarinic M,
receptors (Hm3) .

In accordance with their nature as M;- a'ntagonis'ts, the new

" compounds are suitable for treating the following diseases: respiratory

disorders such as chronic bbstrﬁc‘t"ive' pulmonary disease (COPD), chronic
bronchitis, bronchial hyperreactivity, asthma and rhinitis; urological
disorders such as urinary incontinence, pollakinuria in neuripenia
pollakinuria, neurogenic or uﬁstable bladder, cystospasm- and ch'ronic_A

cystitis; and gastrointestinal disorders such as irritable bowel

syndrome, spastic colitis, diverticulitis and peptic ulceration.

The compounds claimed are also useful for the treatment of the
respiratory diseases’detailed above in assoclation with B, agonists,
steroids, antiallergic drugs or phosnhodlesterase IV inhibit

Compounds -of the present lnventlon may also be expected to have
antithssive propertieé. .

Depending on their nature the new cdmpounds may Pe suitable for
treating vagally induced sinus bradycardia.

Compounds with related structures have been described as anti- .
spasmodics and anti- cbollnerglc agents in several patents.

' For example,in patent FR 2012964 . are described qulnuclldlnol

dérivatives of the formula

R1
R2
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in which R is H, OH or an alkyl group having 1 to 4 carbon atoms; R, is:
a phenyl or thienyl group; and R, is. a cyclohexyl, -cyclopentyl or.

thienyl group, or, when R is H, R, and R, together with the carbon ~at.om_

to which they are attachéd, form a tricyclic g}foup of the formula:

'in which X is -0-, -S- or -CH,-, or an acid addition or gquaternary

ammonium sa.lt thereof.

EP— 418716 describes thienyl carboxylate esters of formula

Ra

wherein A is a group -

(CH,) m\\

QY

Q
/
L

(CH,), —

‘mand n = 1 or 2 ' o)

Q is a -CH,~CH,-, —-CH,~CH,~CH,-, -CH=CH-, /”"/_"*\

group

Q°is a =NR or NRR’' group; R is a thienyl phenyl, furyl, cyclopentyl

or cyclohexyl group, opg,z.onally subst1 tuted R, is H, OH, C,~C, al koxy

-or €,-C, alkyl and R, is H, F, Cl, CH,~ or -NR. S

US 5,654,314 descrlbes compounds of formula
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R1
Ph
Ph

O

wherein R is an optionally halo~ or hyc:i:r:c‘xy--substitxﬁ:eujvCM alkyl
group; R is a G, alkyl group; or R and R’ together form a C;_ﬁ alkylene
group; ¥~ is an anion: and R, is H, OH/ wCBzoﬂ, Ci alkyl or C,. alkaxy;
The present invention provides new quinuc;idine derivatives with
potent antagonist activity at muscarinic M; receptors which have the
chemical structure described in formula (I): '

R1
o, _B

b

.
(CHa)— A — (CHa)—N-(ony; 8

R3 : X~

R2

()

wherein:

© is a phenyl ring, a C, to C; heteroaromatic group containing one or

nore heterocatoms (gre‘ferably selected from nitrogen, oxygen and suiphur

atoms), or a naphthalenvyl, 5,6,7,8~tetrahydronaphthalenyl or biphenyl ".

group; -

R!, R?and R’ each independently represent a hydrogen or halogen atom,
or a phenyl, -OR®, -SR!, ~NR'RS, -NHCOR!, ~CONR'R®, -
-CN, -NO,, ~COOR‘ or -CF, group,or a straight or branched C; fo Cs alkyl .

group which may optionally be substituted, for .example, with a hydroxy

or alkoxy group, wherein R!' and R® each ind;apefxdently represent a

. hydrogen atom, straight or branched C,to Cgalkyl group, or tkqg_ef_&:h__e{a form

an alicyclic ring; or R!'and R? together form an aromatic, alicyclic or
heterocyclic ring; o

n-is.an integer from 0 to 4;
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A represents a —CH=CRF—;f~CRﬂ=CH—, ~CRPR'-, -CO-, -0-, =-§-,
~-S(0)~, 80, or -NR®- group, wherein R and R’ each independently

represént a hydrogen atom, straight or branched C;to Czalkyl group, or

R® and R’ together form an alicyclic ring;

m is an integer from O to 8; provided that whenm = 0, A is not- -CH,-;

p is an integer from 1 to 2 and the substitution in the azoniabiéyclic'

fing may be in-the 2, 3 or 4 position including all possible

-configurations of the asymmetric carbons;

B represents a gréup of formula i) or ii):

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

R® and R® each independently represents

R11 R11 R11 R11

\ &, "N B Ry
RN N N

wherein R represents a hydrogen or halogen atom, or a straight or

branched Cito Cgalkyl group and Q represents a single bond, -CH,~, -CH,~ '

CH,-, -O-, —-O-CH,-, -S-, -8-CH,~ or -CH=CH-, and when i) or ii) contain

a chiral centre they may represent either ¢cnfiguraiieﬁ;

X represents a pharmaceutically ;cceptéble anion of a mono or

polyvalent acid. | | ' ’
In the quaternary amménium compounds -of fhe present invention

represented by formula (I} an eguivalent of an anion (X7)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,
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mandeleté, methanesulfonate and‘p-toluenesulfonate. X" is preferably

an anion selected from chloride, bromide, iodide, sulphate, nitrate,
acétate, maleate, oxalate or succinate ‘More preferably X~ is

chlorlde, bromide or trlfluoroacetate

The compounds of the present lnventlon represented by the formula -

(I) described above, which may have one or more assymetrlc carbons,

- include all the possible Stereoisomers. The single isomers and.mlxtures

of ‘the isomers fall within the scope of the present invention.

If any of R' to R’ or R represents an alkyl group, it is

preferred that said alkyl group contains 1 to 8, preferably 1 to 6 and .
"more preferably 1 to 4 carbon atoms. In partlcular it is preferred"

~that any alkyl group is represented by a methyl, ethyl, propyl,

lncludlng i-propyl, butyl 1ncludlng a n*butyl, sec-butyl and tert-

-butyl

The alicyclic and- heterocycllc rings mentloned in relatxon to

formula . (I) preferably-qomprxse from 3 to 10, preferably from 5 to 7

. members. The aromatic rings mentioned in relation to formula (I) above

preferably contain frpm 6 to 14, preferably 6 or 10 members.

Preferred compounds of formula {I) are those wherein C)represents

Va-phenyl, pyrrolyl, thienyl, furyl, biphenyi, naphthalenyl, 5, 6, 7,

g-tetrahydronaphthalenyl, benzo[l,31dicoxolyl, imidazolyl or

benzothiazolyl group, in particular a phenyl, pyrrolyl, or thienyl
:‘groué; R, Rzand R® each lndependently represent a hydrogen or halogen

atom, or a hydroxyl, methyl, tert-butyvl, -CHQOH, 3~ hydroxypropyl -OMe ,

-NMe, , —NHCOMe, -CONH,, -CN, -NO,, ~COOMe or ~CF; group, in particular

a hydrogen atom, a hydroxy group or a halogen atom, wherein the halogen

atom is preferably fluorine; n = 0 or 1; m is an integer from 1 to- 6,

eparticularly 1, 2 or 3; A represents a -CH,-, -CH=CH-, =-CO-, -NH-,

¥NMe—, -0~ or -S- group, in particﬁlar a —-CH,-, -CH=CH- or -0- group.
It is also preferred that p = 2 and the substituent group ~0C(0)B

attached to the azoniabicyclo[2.2.2Joctane is; at the 3 position,

‘preferably Having the. (R) configuration.

Further preferred compounds of formula I are those wherein B is

"a group of formula ii or ii) as defined above wherein, if B is a group

~of formula (i), R® and R° each- independently represent a phenyl, 2-
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thlenyl 3- thlenyl 2~ Luryl or 3-furyl group, wherein R11 is hydrogen

',atomJ and, if B is a group of formula (ii), Q represents a sxngle bond,

.‘—CHZ , —CH,—CH,-, -O- or =S group, in particular a sxngle ‘bond, ™ :

-,—CHy%EQ- or -0- group, most preferably a single bond or -Q- group H

and in any case RY is a hydrogen atom or a hydroxy or methyl group,

-and when i) or ii) contain a chlral centre they may represent eluher

the (R) or the -(5) configuration.

Most preferably the -OC(O)B group . in formula (1) is
diphenylacetoxy,', 2~hydroxy~2,Z-diphenleaCetoxy,

..2,2-diphenylpropionyloxy, 2—hydr0xy—2~phenyl—2—thien~2—yl~écetoxy,
2-furan-2-yl-2-hydroxy-2-phenylacetoxy, '2,2-dithien-2-ylacetoxy,

2-hydroxy-2,2-di-thien-2~-ylacetoxy, 2—hydroxy~2,2»di—thienf3-ylaceﬁoxy,

9 ~h ydroxy-9[H] ~fluorene-9-carbon vyiox y;g
v.-9~methyl-9[H]—fluorene-S-garbonyloxy, 9[H]-xanthene-9~carbonyloxy,.

9-hydroxy-9[H]-xanthene-9%9-carbon yloxy ,

9-meth vyv1i-9%[H]-xanthen e-8-car b onyloxy,

2,2 -bis {4-fluo rcnptlexxy l) -2 =-nhy dz:o Xvacet o:cy .
2-hydroxy~2,2—dl—p—tolylacetoxy, 2,2-difuran~2-yl-2-hydroxy acetoxy,
2,2-dithien-2-ylpropionyloxy, :9,1é-dihydroanthracene—9-¢arbonylpxy,

9(Hl-thioxanthene-9-carbonyloxy, . or

JS{P] ~dibenzola, (dleycloheptene-5-carbonyloxy. Especially preferred

' compounds are those wherezn the -0OC({0O)B group in formula (I) is

dlphenylacetoxy, 2-hydroxy-2,2-diphenyl-acetoxy,
2,2~dlphenylp:oplonyloxy,' 2—hydrdxy¥2—ﬁbenyl—z—ﬁhien-z—yl—aqetoxy;

’2—furan—z4yl—2—hydroxy~2—phenylacetoxy, 2,2~dithien~2~ylacetoxy,

'2~hydroxy~2,2~di—thien~2~ylacetoxy, 2~hydrbxy~2,Z-di—thien"B—ylacétoxy,

‘9 ~-hydroxy~-9[H]~-fluorene-29 -car b.o'n ylozxy,

9wm9thyl—9[H}—fluprene—9~carbohyloxy, 9[H] -xanthene-8~carbonylozy,
S-hydroxy~-9{H]l]=~-xanthene~9-carbonyloxy ' or
9-methyl-9[H]-xanthene-9-carbonyloxy. 4 -

‘The most preferred compounds of formula (I) :are those wherein.the

'azoniab*cyclb group is substituted on the nitrogen atom with a 3-

" phenoxypropyl, 2-phenoxyethyl, 3- -phenylallyl, phenethyl, 4- phonylbutyl

-phenylpropyl 3-[2~-hydroxyphenoxy}propyl, 3-[4- luoxophenoxy?propyl
-benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-ylethyl, 3-thien-2-
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yilpropyl, 3¥phenylaminopropyl, (methyTphenylamlno)propyl

't'3-p11er1ylisul.fai1y].pz:op>yll, - 3-o-tc>l§rlc>x3rp1:o;>yl
3 = 2, 4, 6 -t r imethylph enoxy)propyl,;

T 3-(2~tert- butyl 6-methylphenoxy)propyl, = 3- (blphenyl -4 - yloxy)propyl,
f3 (5 6,7,8~tetrahydronaphthalen~2- yloxy}—propyl 3-{naphthalen-2- yloxy)

. propyl, 3- (naphthalen-l yloxy)propyl, 3-(2~ cnlorophenoxy}propyl
3= (2 4—d1fluorophenoxy)propyl 3-{3-trifluoromethyl phenox&}prbpyl,
3= {3~ cyanophenoxy)propyl, 3—(4~cyanophenoxy)§ropyl,

3-{3~- methoxyphenoxy)propyl, ' 3~(4—methoxyphéﬁoxy)propyl{

: 3~{behzo[1,3]dioxol—5¥yloxy)pr0pyl, 3—(2—carbamoykphenoxy)prOpyl,,'

-(B—dimethylaminbphehoxy)propyl, - 3—({4-nitrophenoxy)propyl,
13—(3~nitrophenox§)propyl,' ‘3-(4—écetylaminophenoxy)propyl
,—(3—methoxycarbonylphenoxy)propyl 3~ {4—(3 hydroxypropyl}

) phenoxy]p;opyl, —(2 hydroxymethylphenoxy)propyl

3-(3-hydroxymethylphenoxy) propyl, 3~(é—hydroxymethylphenoxy)propyl,
3-(2-hydroxyphenoxy)propvl, 3-{4~ hydroxyphenoxy)propyl
A3 {3~-hydroxyphenoxy)propyl, 4-oxo-4-thien-2- ylbutyl 3= {l-methyl-[1H]~
lmldazoleWylsulfanyl}propyl, 3-(benzothiazol-2~yloxy)propyl,
3-benzyloxypropyl, »6—(4»phen?lbutoxy)hexyl, 4-phenoxybutyl,  or
- 2—benzyloxyethyl group. Especially preferred compounds are those .
‘whereln the azonlablcyclo group is substituted on the nitrogen atom
with a 3—phenoxypropyl Z—phenoxyethyl 3-phenylallyl, phenethyl, 4-
phenylbutyl, | 3-phenylpropyl, 3-[2- hydroxyphendky]propyl, 3=[4~
: fluorophenoxy]propyl, Z*behzyloxyethyl, pryrrol—1~ylpropyl, 2-thien-2-
l ylethyl orA 3-thien-2-ylpropyl group.

The following compounds are intended to illustrate but not to
llmit the scope of the present invention. :
‘:3(R)-Dlphenylacetoxy~1—(3—phenoxy—propyl)—l—azoniabicyclo[2.2.2]octané;
bromide ' , ‘ A
3( ) (2- Hydroxy -2,2= dlphenyl acetoxy) - -(3-phen¢xypropyl)—1—azoﬁiébi‘
cyclo{Z 2.2]octane; bromide ' ‘
3(R)~(-,2~Drphenylpropionyloxy)—1—(3—phenoxypropyi)~1—a20niabicyclo[2.
2.2]octane;. bromide A ’

3(R)—(2 Hydroxy-2-phenyl-2- thlen—2—yl acetoxy)}-1-~(3 phenoxypropyl) -1-

azonla blcyclo(2 2.2]octane; bromide.
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 3( R) - (2~ Furan 2=yl- 2—hydroxy—Z—phenylacetoxy) -1~ (3*phenylallyl).lfazof.

nlablcyclo[Z 2 2loctane; bromide
3(R}-(2-Furan-2-yl-2- hydroxy— ~phenylacetoxy) l (2—phenoxyethyl) l -azo
nlablcyclo[Z 2. 2}octane, bromide

3 (R}~ (2-Furan-2-yl-2- hydroxy‘Z phenylacetoxy)—l—(3—phenoxypropyl)41;azo

~ niabicyclo{2.2.2]octane; bromide

".3(R)—(2,2wDithien—2~ylacetoxy)—1—(3—phenoxypropyl)-1~azoniabicyclo_

[2.2. 2}octane, bromide

i 3(R (2- Hydroxy‘z 2 di- thlen 2 -ylacetoxy) - 1~phenethyl -1- azonlablcy

clo[Z 2. 2]octane. bromlde

3(R)7(2“Hydroxy~2,2 di~ thlenéz—ylacetoxy)—1~(4-phenylbutyi)—l;§zonia_

<bicyclo{2"2.2}o¢tane;>bromide

3(R)—(2—Hydroxy~2,Z—dithien—zlylacetoxy)-1~(3—phenoxypropyl)-1—azonia—

bicyclof2.2. 2}octane, bromide

C1-[3-(4- Fluorophenoxy)propyl] -3 R) (2-hydroxy-2,2-di£ﬁién~2—ylacetd
'xy) lmazonlablcyclotz.2.2]octane, chloride '
,3(R)—(2—Hydroxy-2;2—dithien~2-ylacetoxy)—1—[3;(Z—hydrokyphenoxy)pro
'pyl}-1«azoqiabicYclo[2;2.2]octane; trifluoroaceiate

._3(R)~(2-Hydroxy-2,Z—dithien-z—ylacetoxy)~1—(3—pyrrdl—1—ylpropyl)- -

zonia—bicycloiz.2.2]octane; trifluorocacetate

- 3(R)-{2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(2- t;le : y;ethyl) 1 ~8Z0

niabicyclo[Z.Z.Qjoctane; bromide

3(R)f(2—Hydrqu-2,2~dithien*2~ylécetoxy)~1~(3~thien~2—ylpropyl)— -

zoniabicyclo[Z.Z.Z]octane} bromide

'1<(2—Benzyloxyethyl)-3(R}~(2~hydroxy~2,2—dithien—24ylacetoxy)—1—azon

_iabiéyclo{Z.Z.Z}octane; trifluorocacetate

3{R)—{Z—Hydroxy-2,2~dithien—3—ylacetoxy)—1~(3~phenoxypr0pyl)”1“320ni
abicyclo[2.2.2]octane; bromide o

1~(3éphény1allyl)—3(R)»(Q-Hydroxy—é[ﬁj—fluorene—B—cafbonyloxy)-1¥azo

niabicyclo[2.2.2] octane; bromide

3(R) - {9-Hydroxy-9[H]~fluorene~-9-carbonyloxy) -1-{3 —phenoxypropyl)

zoniabicyclo{2.2.2]octane; bromide

3(R)—(9~Hydroxy~9EH}~f;uorene~§—carbonyloxy)—1—phenethYl;l~ézoniabic-

yclo{2.2.2]octéne; bromide

3 (R} - (8~Hydroxy-9H-fluorene-9-carbonyloxy)-1-(3-thien-2-ylpropyl)-i-
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aZOPlabICYClO[Z 2. 2}octane, bromlde

3(R)~(9-Methyl-9[H] ~fluorene-9- carbonyloxy) -1- (B—phenylallyl) -azonla,“

_blcyclo[Z 2.2]octane; bromide

3(R)~(8-Methyl- SIH]—fluorene-Q—carbonyldxy)~1—(3—phenoxyprépyl}~l»azo

- niabicyclo[2.2.2]octane; bromide
" 1-(4-Phenylbutyl)- 3{(R)~ {9 [H] xanthene S~ carbonyloxy} -1~ azonvablcyclo
[2.2. 2}octane, bromide

Cl-(2- Phenoxyethyl) B(R)—(Q[H]-xanthene 9~carbonyloxy) l—azéniabicyclo

{2.2.2}octane;lbrom1de

'11—(3-Phenoxypropyl)—31R)~(9[H]—xahthene—gaca:bonleXY)¥1~azoniabicyclo 

[2.2.2]octane; bromide

1-Phenethyl-3(R) ~ (S[H] -xanthene- 9 -carbonyloxy) 1—azon1ablcyclo{2 2.2]

octane, bromide

"3(R)-(9- Hydroxy 9[H]~xanthene 9~carbonyloxy)—l (3~phenoxypropyl) ~1- .

azonlablcyclo[z 2.2]octane; bromide -

B(R) (8- Hydroxy—B[H}—xanthene 9~ carbonyloxy) l—phenethyl ~1- azonlablcy

clol2. 2 2loctane; bromide

3(R)~(9—Hydroxy 9H- xanthene 9-carbonyloxy)-1-{3-thien-2- ylpropyl) -1

azoniabicyclo[2.2. 2]octane, bromide

3(R)~(9—Methy1—9[H]»xanthene~9~carbonyloxy)~1w(3~phenoxy~propyl)él?a

zonia~-bicyclo(2.2.2)octane; bromide

-, The present lnventlon also prov1des processes for preparlng'

compounds of formula (I}.

The quaternary ammonium derivatives of general Formula I, may be

’prepéred f by reaction of an alkylating agent of general Fotmulé IT

with compounds of general Formula LTI.,In Formulas I, 11 and III, RY,

R?, R, ©, a, %, B, n, m and p are as defined above
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Rt (CH)y —A — (CH)p —x -+

R2 =~ RS

o - . Methods a), b) o

R (CH)p—A — CHJa—N~ gy
. ’ . . ) V 3 ~i2ip O V'.

-R2 R& . 'S

This alkylation reaction may be carried out by two different.

experiméntal procedures, -a) and b)which are described below. ' I'n:'

" particular method b) provides a new experimental process, ‘using solid

phase extraction methodologies, that allows the‘parallel preparation
of several compounds. Methods a) and b) are described in Athe

experimental section. Compounds of general Formula 'AI‘I which are not

commercially available have been prepared by synthesis according"to

standard methods. For example, compounds wherein n =0 and A= -0~,-S-"

or -NR®, wherein R® is as defined above, were obtained by reaction of .

the corresponding aromatic derivative or its potassium salt with an

alkylating agent of general formula Y- (CH)m-X, wherein X may be a .
halogen and Y may be a halogen or a sulphonaté ester. infother.»
examples, compounds of general Formula II, 'where n>=1 were syntﬁes.i”sed._'
from the correspoﬁding aléohol derivative ‘of_ general E‘ormula IVA by .-

known methods.-

R1 (CH,)p.— A — (CHy)m —OH

i

v

Compounds of general Formula III may be prepared by three
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gifferent methods c,d and e illustrated in the following scheme and

" detailed in the experimental section. -

- | QH
Method ¢ - N@
- A%

)
V1 : T
Method d - -OH
) ‘O Neien; :
B N , "B _Cl v
YAy -
0 ; o}

\ Method &

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 glyoxal'ate esters of general formula VII

by reaction with the covrresponding organometallic derivative.
\]-H-k : R—[Mg Ll - - /..
N@ ' - NV.‘ (CHZ)p y
- Methodf - B

Compounds of general formula VII may be. prei_:baﬁ:ed from the

corresponding glyoxyllc acids following the standard methods c, d and

e described above and detailed J.n the experlmenual section. The

'glyoxalatn derivatives of formula VII where RVis a 2- thlenyl or 2-

furyl group have not beon descmbed b=fore

The follow:mg c:om’oounds are examples of compounds of ganeral

_ formula III and VII which have not been descrlbed before:

9-Methyl-8[H]-fluorene~-%~-carboxylic acid 1- azablcyclo{2 2. 2}oct 3(R )
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-yl ester (lntermedlate I- lc},

9—Methyl 9{3]—xanthene 9 carboxyllc acxd A= azablcyclo[Z 2. 2]oct 3( )f 

-yl ester (intermediate I- 1d);

L 2= Hydroxydlthlen~ -yl- acetlc ac1d 1 azablcyclo[z 2. 2}oct —4- yl esLer

(intermediate I-4a). »

Oxothien-2-yl-~acetic acid 1- azablcyclo[2 2.2]oct~- 4—yl ester
(lntermedlate I-4b}. )

Oxothlen 2-yl-acetic acid 1~ azablcyclo{z 2. 2}oct 3(R) yl ester

(lntermedlate I -4qg) .

.Oxofuran*Z -yl-acetic ac1d 1 azablcyclo[z 2. 2]oct 3(R)~yl ester

(1nterm°dlate I-4e) . } , ) . ‘
2-Hydroxy-2,2~ -difuran-2- -yl- acetlc ac1d l azablcyclo[Z 2. 2]oct 3{R)
~yl ester (lntermedlate I- 4d)

' Compounds of Formula V could be:

~hydroxy-l azablcyclo[z 2. 1]heptane, desarlbed in WOISOOSO

4-hydroxy-1- azablcyclo[z 2.2]octane, descrlbed in Grob C A. et.al.

Helw. Chlm Acta (1958), 41, 1184-1190

3(R)—hydroxy—l—azabicyclo{2.2.2]octane or 3(8)-hydroxy-1-
azablcyclo[2 2.2)octane, descrlbed in Rlngdahl R. Acta Pharm Suec.
(1979), 16, 281-283 and commercially available from CU Chemie '
Uetikon GmbH. o . ‘ '
'The‘EOllowing examples are intended to illustrate, but not tol
llmlt the experlmental procedureg that have been descrlbed above.
The structures of the prepared compounds were: conflrmed by g~
NMR and MS. The NMR were recorded using a Varian 300 MHz lnstrument
and chemlcal shlfts are expvessed as parts per m;lllon (6) from the

lnternal reference tetramethyl SLlane. Thelr purity was determlned by

HPLC, using reverse phase chromatrography on a Waters 1nstrument, with

values gfeater than 95% being obtained. Molecular ions wére obtained
by electrospray 1onlzatlon mass spectometry on a -Hewlett Packard

instrument. P

Method - a -

Example 20~ Preparation of 3(R)~(2~Fu£an~2~yl~2—hydquy—2~pheny1
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acetoxy)»l (?-phenoxypropyl) 1—azon1ab1cyclo{2 Z2.2]octane, bromzde
200, .mg of (Furan- ~yl} hydroxy phenylacetlc acxd 1 aza~b1cyclo{2 2. 2]
‘oct~3(R}—yl ester (O.6~mmol) were suspended in 4 ml of CH3CN and.G ml

. of CHC13. To thisfauspensibn were added_0148 ml (B‘mmol)'of 3

phenoxypropyl bromide. After sfi;;ing for 72,h at room temperature in

inert atmosphere, solvents were evaporated. Ether was added and the - .

mixtu:é stirred . The solid obtained was filtered and washed several

times with ethér..The:yield was 0.27 g (83%) of title compound as a

" mixture of diastereomers. ‘ ‘
ilH-‘NMR (bMSO—d6): 5'1.50~2.20 (m,’éHf, 2.25 (m, 1H), 3.10 (m,lH);
©.3.20-3.60. (m, 6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.20 {m, 1H), 6.25-6.35
(double dd, 1H), 6.45 fm,.lH), 6.95 {(m, 4H), 7,30~7.50 (m, TH)Y, 7.70.

(m, 1H); MS [M-Brl*: 462; mp 166 °C.

‘Method - b -

Example 51 - Preparation of 3(R)—(2—Hydroxyw2,Z-di-tﬁien—z—yl

‘acetoxy)-1~£3~{naphthaleg- l1-yloxy)propyl]l-l-azoniabicyclo[2.2.2]
octane; »trifluoroacétate‘ , » N
60 ‘mg {0.17 .. mmols) éf hydroxy-dithien-2-yl-acetic acid-
1¥aza5bicyclo[2.é.?}octﬁ3(R}~fl eéﬁer were di=éolvad in Iml of dmso.
To this solution 188 ﬁg‘(o 85 mﬁol) 5f 3 (naphthalen l-vlioxy} - propyl~:
chloride were added After. stlrrlng overnight at room temperature, the -
mlxture was purlfled by solid phase extraction with a catlon exchange-

. Mega Bond Elut cartridge, previously conditioned at pH = 7.5 with 0.1

M NaH2PO4 biffer. The _reaction mixture was applied to the cartridge
and washed first with 2'ml of DMSO and. then three times with 5 ml of

CH3CN, rinsing away all starting materials. The ammonium derivative was. - -

eluted with 5 ml of 0.03 M TFA solutionAin CH3CN:CHC13 (2:1). This

‘solution was neutrallzedxwlth 300 mg of poly(d—vxnylpyrldlne), filtefed

and evaporated to dryness .
The yield was 17 mg (15%) of title compound. 1B—'NMR {(DMS0~d6): & 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, 1), 7.0 (m 3H), 7.2 (m, 2H), 7.4 -~ 7.6 (m,
7H), 7.85 (d,; 1H), 8.2 (d,-1H); MS [M-CF,COO]*: 534.
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Method -~ ¢ -

Methyl ester derivatives of general Formula VI were prepared- by

~ standard methods of esterification from the corresponding carboxylic

i acid,ér following the procedures described in examples I-le, I-1f and

I- 1g or according to. procedures descrlbed in literature: FR 2012964;

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

et.al. Acta Chem,Scand. (1970), 24, 1590-1596; and Cohen, V.I. et.al.
+ J.Pharm.Sciences (1992), 81, 326-329.

: Exazﬁple I- ‘la- Preparation‘bf (Eﬁzran‘2~yl)hydrcxypheﬂylaceﬁié acid 1--

azabz.cyclo [2.2. 2] oct-—3 (R) -yl es ter.

3.24 g (0.014 mols) of (Furan-2 yl)—hydroxy—phenylacetlc aczd methyl‘
- ester were dlssolved in 85 ml of teoluene. To this solutlcn were added

‘Z.OB-g {0.016 mols) of 3-(R) ~hydroxy-1- azablcyc10[2.2.21octane 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

mixture was extracted with 2N HCl acid, the agueous layer washed with

ethyl acetate, basified with K2C03 and extracted with CHCI3. The

'organic layer was dried over Na2S804 and evaporated. The oil obtained
(3.47'g)-¢rystalliséd after cooling at room temperature. This solid was

suspended in hexane and . filtered. The vield was 2.5 g (54%) of a

iixture~of diasteroisdmers, mp: 140-142 °C;GC/MS [M]l*: 327;

JH- 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, 1K), 4.8. (bs, OH), 4.90-5.0 (m, 1H), 6.20 (m, 1H),
6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.80-7.70 (m, 2H).

,After four crystallizations of 0.5 g of this mlxture from boxllng

acetonitrile, 0.110 g of a pure dlastereomer(liiwere obtained.

" From the mother liguors of crystallization was obtained the- other

diastereomer (2). (*:configuration not assigned). Diastereomer 1 was

hydrolysed to yield (+)-2-hydroxy-2-phenyl-2-furan-2-ylacetic. acid as

» a pure enantlomer, [a]” = +5.6 {(c=2, EtOH). Dlastereomar 2 was

hydrolysed to yield (-)-2-hydroxy-2-phenyl-2-furan-2- ylacetlc acid as

a pure.enantlomer, [a]%®, = -5.7 (‘—2. EtOH) .
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Diastereomer 1: '2&*}—(Euran-2—yl}hydfoxyphenylacetic acid l—azébi

cyclol2.2.2]oct~3(R) -yl ester.'H- NMR-(CDC13): & 1.20-1.70 (m, 4H),

‘ 1.90 (m, 1H), 2.45-2.50 (m, 1H), 2.50-2.80 (m, 4H), 3.10-3.20 {(m, 1H),
‘4.8,(bs,5OH),‘4.90#5\0-(m,'lH),'6.2D (m,-lﬂ);'6.35‘{m, 1H), 7.30-7.50

(m, 4H), 7.60-7.70 (m, 2H).

Diastereomer 2:.2(*f—(Furan—é;yl)hydroxyphenyiécetic acid i-azabi )

‘qyclo[2.2.21oct~3(R)—y1 ester. ‘'H- NMR (CDCl3): & 1.20-1.70 (m, 4H),

2.10 (m, 1H), 2.50-2.80 (m, 5H), 3.20-3.30 (m, 1H), 4.8 (bs, OH), 4.90-

5.0 (m, 1H), 6.20 (m, 1H), 6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.60-7.70

(m, 2H}.

’Example I-1b- Préparation of Furan—Z*Ylhydroxyﬁhien~2~ylacetic acid.

1—azablcyclo[2 2.2]oct~3(R) -yl ester.

fPrepared as in example I-1 a. The yield was 3.06 g (64.3 %) of a
mixture of diasterecisomers, 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),

7.51-7.54 (m, 1H), 7.66-7.69 (m, 1H).

Example I-~le- Preparation of 9—Methyl~9[ﬁ] fluerene 9-carboxylic acid

. l—azabicyclo[2.2.2}oct73(R}~yl ester.

Prepared as in example I- 1 a. The yield was 3.34 g of an oil (80 %).
Thls product was Solldlfled by formatlon of the oxalate sa1 {1:1y, mpf
ige°cC. MSA[M ﬁree base + 11*: 334,

Oxalate salt ,'H- NMR (DMSO-dé): & 1.43-1.55 (m, 2H), 1.68-1.78 (m,

2K}, 1.75 (s, 3H), 2.02.(m, 1H) , 2.70~2.90 {m, 1H), 2.92-3.15 (m , QHX,

© 3.50-3.57 (m, 1H), 4.88 (m, 1H), 7.35-7.47 (m, &H), 7.62-7.70 (m, 28),
© 7.89-7.81 (m, 2H). ‘

vExample I- 1d— Preparatlon of S-Methyl- S{H} xanthene 9~carboxylzc acmd

1~ azablcyclotz 2. 2]0ct~3(R)—yl ester.

.Prepared as in example I~ 1 a. The yield was 1.%1 g of an oil (53%) .

This product.was solidified by formation of the oxalate salt (1:1), mp:

' 152°C. MS [M free base + 1]*: 350..
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Oxalate salt .+ TH=  NMR (DMSO -dé): 8 1.20- 1 30 (m, 1H), 1. 4011‘52 {m,

1H), 1.64-1.81 (m, 2H), 1.80 (s, 3H), 2.0 (m, 1H), 2.53-2.66 (u, 1H),

2.71*2.76 (m, 1H), 2.97~ -3.10 (m, 3H), 3.44-3.52 (m, 1H), 4.90-4.32 (m,

1B), 7.12-7.18 "{m, 4H),-7;32~7.38'{m, 2H§, 7.43—7.48>(m, 2H), 8.0-8.8"

(bs, 1H, H*).

Example I~1e~Praparatlon of Q—Methyl 9[3]~fluorene~9~carboxyllc acmd
methyl ester. o ‘

" Lithium dllsomropylamlde (26.7 ml .of a - 2M solution  in

heptane/tetrahydrofurane/ethylbenzene, 0.053 mol) ‘was added to a

'stmrred solution of Q[H] -fluorene-8- carboxyllc acad {(5g., 0. 0237 mol)

in TEF (70 ml) at between 0 and 5°C in N, atmosphere. The mixture was

warmed to room temperature and refluxed.l.s hours. The reaction mixture

was cooled to room temperature and a solution of CH3I (1.85 ml, 0.03"

mol) in THF (1.85 ml) was added. The mlxture was stirred overnlght at»‘

room temperature and evaporated To the residue ln MeOH (70 ml) was

added concentrated sulfuric acid (3.9 ml) in MeOH {25 ml), the mlxture

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

. between chloroform.and saturated K2C03 solution. The aquaous layer was

extracted agaln w1th chloroform and the organic lavers were comblned

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

to obtain 5.73 g of a brown oil. This product was purified by column

chromatography (silica gel, hexane/ethyl acetate 95:5) to'yield_4.43

g (78.5%) of a pure product , structure COnfirmed.by 'H-NMR.

'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).

Example I-1f ~Preparation of Q—Methyl—g[H]—xanthene—Q—darboxylic acid

nethyl ester.

. Prepared  as in,éxample:i—le. The yield was 2.65 g (47.2%). 'H- NMR

(CDC13): & 1.90 (s, 3H), 3.6 (s, 3H), 7.05-7.35, (m, 8H).

Exammle I~lg- Preparation of 9—Hydroxy—9[H]~xanthene—9~carboxyllc acid

re

methyl ester.

Lithium -~ diisopropylamide (20.3 ml of a 2M solution in
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- heptane/tetfahydrofuxane/ethylbenzene; 0.041 mol)  was_'added fq a "

"stirfed'solution,bf 79 (-0.029 mol)-of-Q[H]—kantene¥9¥carboxyli¢'acid

methylfester (preparéd by a standard method)v'in THF (70 ml) at

between 0 and 5°C in N, atmosphere. The mixture was stlrred 1 hat thlS

temperature arid then was added by N2 pressure to a dry solutlon,of

'oxygen‘iﬁ ether at 0°C. After 30 min, an equal volum of NaHSO3 , 40%

agueous solution, was added, and the reactwon mlxture was warmed to

room temperature. and stlrred for 30 mln The two layers were separated'
and the agueous phase was extracted twice with ethyl acetate. The

~ organic phases were combined, treated with NaHSO3 ‘{40% agqueous

solution), ‘washed with water, drled over sodium sulphate and evaporated

to dryness.to obtain 8 89 g of a brown solid.

This procedure was repeated W1th 5 g of startlng materlal yleldlng

6. 04g of the same brown solid.

'1The products were combined and purlfled by column chromatography

(51llca gel, hexane/ethyl acetate 80:10} to yleld 7. 60g (global Rt:

59.4%) of a pure product , structure confirmed by 1H-NMR.

H- NMR (DMSO-d6): & 3.5 (s, 38), 7.0 (s, 1H, OR), 7.2  (m, 4H), 7.4_(m,
2H), 7.55 (m, 2H) .

Mathod - 4 -

E#émple I?2a1 Preparation of - 10,11~Dihydr6—5{H}—dibenzota,d]

cYcioheptané*S~¢arboxylic acid l—azabicybloié.2.210ct—3~(R)—yl ester.
éflsgfof ;D,11aDihydro~5{Hj~dibenzb{a,d}cycloheptane—s—carboéylic acid
(9.0 mmol) - were dissolved in 40 ml of CHC13 (eﬁhanol.ffee). The

Aﬂéolution was cooled at 0 °C and 0;86'ml'of oxalyl chloride (9.9 mmols)

.and a drop of DMF were added. The mixture was stirred and allowed warm

to room temperature. After an hour at this temperature the solvents

‘weré evaporatéd and th¥ residue was dissolved in CHC13 and évaporated

again. This procedure was repeated two times. ;The obtained oil was

dissolved in 20 ml of toluene and added to a soiut;on of:1.26vg (8.9
mmol) of 3-(R)-hydroxy-l-azabicyclo{2.2.2]octane in 40 ml of hot
toluene. The reaction mixture was refluxed for 2 hours. After cooling

the mixture was extracted with 2N HCl acid. The aqueous layer was
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: basified with K2CO3 and extracted with’CHCl3: The organic léyér was
j d:ied over ﬁaZSOQ and evaporated to drypess.'The residue was purifiéd
by column chromatography (silica gel, CHC13:MeOH: NH4OH, 95:5:0;5), The
. yield was 1.5. g (48 %); mp: 112-113 °C; CG/MS [M]*: 347; H- NMR

(CDC13): & 1.10-1.35 (m, 2H), 1.40-1.52 (m, 1H), 1.52-1.68 (m, 1H),

'1.90 (m, 1H), 2.40-2.60 (m, 2H), 2.60-2.77 (m, 3H), 2.83-2.96 (m, 28),

3.07-3.19 (m, 1H), 3.25-3.40 (m,'ZH 4.80 (m, 2H), 7.10-7. 30 (m, 8H).

10, ll Dlhydxo S[H} dlbenzo[a dlcycloheptane~5- -carboxylic aczd was

prepared as described in Kumazawa T. et al., J. Med. Chem., (19945,

.37, 804-810.

-

:Example I~2b— Preparatlontxf5[H]~D1benzo[a d]cycloheptene-5~carboxyllc
. acid 1- azablcyclo[z 2.2]oct-3~ (R)—yl ester.

- Prepared as ln example I-2a. The yield was 3 12 g (71%) ; mp 129°C; M5~
[M+1]*: 346f 'H- NMR (DMSO-d6): & 0.90-1.10 (m, 2H), 1.30-1.50 (m, 2H),

1.58 .(m, 1H), 2.21-2.26 (m, 2H), 2.47-2.50 (m, 3H), 2.86-2.54 (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). ’ '

'S[H}—Dibenzp{a,d]cycloheptene—ﬁ—carboxylic .acid 'was prepared as

described in M.A. Davis et al} J. Med. Chem,, {1964), Vol 7, B88-94.

Example I-2¢c~Preparation of S 1D~Dihydroanthracene-9;carboxylic acid

~1-azab1cyc1c[2 2.2]oct-3~ {R)*yl ester

Prepared as Ln example. I- 2a.’The vield was 0.77 g (62.6%); mp 139° Cs
MS (M+1]%: "334; H- NMR (DMSO-d6): & 1.1-1.2 (m, 1&), 1.25-1.40 (m,

2H), 1.40-1.55 (m, 1H), 1.73 (m, 1H) , 2.20 (m, 1H), 2.35-2.65 (m, 4H)
'2.90-2.98 (m, 1H), 3.93-4.14 (dd,; 2H, J = 1.8 Hz, J = 4.3 Hz), 4.56 (m,

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

9,10;Dihydro~anthraCene~9~¢arboxyiic acid Was_prepared as’desc:ibed>in :

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

Method — e -

‘Example I-3. Preparation of 2,2—Diphenylprcpiohic acid l-zzabicyclo
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. [2.2.2]oct-3(R) -yl ester. o | |
" f1}l'g (4.8 mmol) of 2f2~dipheny1propionic acid wefg'diSSOlved in 20 o
‘ml of THF. To this.solution’were’added .0.87 g (5.3 mmol)- of l,ifﬁ

'catbényldiimidazole and the mixture was refluxed for an hour. The

reaction was monitored by . TLC following the formation of" the

" imidazolide. When the reaction was coﬁpleted part of the solvent was

e#aporated © and 0.67 . g (5.3 mmol) of - 3 ~{R)~hydroxy41~ 

azabicyclo{2.2.2]) octane were added. The reaction mixture was refluxed

'for 16 h, cooled, diluted with ethexr and washed with water. The érganiC';

layer was -extracted with HC1 2N, the acid solution basified with K2C03
and extractéd'with'CHCLB.'The organic solution was dried over Na2s504

and. evaporated to dryness to yield 1.21 g (75.2%) of an oil thatlwas,'

'”identified as the title ester. , A
0.64 .g (1.9 mmol) of . 2,2-Diphenylpropibﬁic acid 1~azabicyclé“
1[2.2.2]oct—3(R)~yl ester were dissolved,in &6 ml of ketone and 0.085 g
. 0.95 mmol) ofv§xalicfacid were added. After slow addition of ether
; é’white solid was fofmed. The yieid was 0.33g (45.6%) bf oxalate of
' 2,2~Diphenylépropionic acid 1-azabicyclo{2.2.216ct—3(R)—yl ester; mp:
146°C; MS [M free base+1]*: 336. |
Oxalate salt, ‘H- NMR (CDC13): & 1.40-1.64 (m, 2H), 1.90 (s, 3H),

1.80-2.0 (m, 2H),. ;

2.31 (m,1H), 2.73-2.85 (m, 1H), 3.0-3.10 (m, 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 §brbad band, 2H, H').

Method -f£-

Example I-4a- Preparation of 2-Hydroxy-2,2-dithlen-2-ylacetic acid

‘c1+azabicyclo[2}2Q2]octn4~yl ester.

A solution of 2—thienylmagnesium bromide was prepared from 220 mg (9

~mmols)of Magnesium and 0.8 ml (9 mmolsi of 2-brcmothiophene>inflSAml
 of THF. This solution was added to. 1.95 g (7Tmmols) of oxothien-2-yl -

:—acetic acid l-azabicyclo[2.2.2]oct=4-yl ester (intermediate I-4b).

dissolved in 20 ml' of THF. The mixture was stirred at room temperature

for 1 hour, refluxed for 1 hour, cooled, treated with aAEaturated'

solution of ammonium chloride and extracted with ether. After removal
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of the sblvént the solid obtained was reérystalliséd from.acetbnitrile-'A
to yield 1.45 g,of a white solid (56%).!H- NMR (DMSO-d6): & 1.80-2.0"
(m, 6H), 2.80-3.0-(m, 6H), 7.0 (m, 2H), 7.13 (m, 2H), 7.18 (s, 1H),
7.51 {m, 2H); MS [M+l]: 350; mp'l74°C. |

Exaﬁple I-4b~ freparaticn of oxothien-2-yl-acetic acid_l-gzabicycio
[2. Z.Z}dct— ~yl ester. /A , o . _
Oxalyl chlorlde Cl Sml O 017 mol) was added to a solutlon of oxothlen-‘n
—yl~a;etlc acxd (2.24 g, 0,014 mol) and dlmethylformamide (one drop)
inﬁBO ml of chloroform (etanol free) at 0°C. The mixture waszstirred

and allowed to waxm.at rOOm temperature.‘After one hour the solvent was

" evaporated. The residue was dissolved in éhloroform and evaporated

again. This procedure was repeated two tlmes. The product obtained was

vdmsolved in CHC13 (30 ml) and added to a suspen51on.of 1.1g (0,00%mols)

of 4- ~hydroxy-1- azablcyclo[z 2 2]octane, 1 8ml of trlethylamlne.
(0,013mols), 0.6g {0.9mmols) of N- (methylpolystyrene) (methylamlno}
pyridine 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 HCL, #ashed with CHC13, basified with K2CO03 and extracted °
again w;th CHC13. After removal of the solvent 1.47g (45%) of a solid
was obtained. %%'NMR'{deO). 5 4.0 (m, 6H), 2.9 {m,8H), 7.35 (m, 1H),
8.05 (m, 1H), 8.3 (m, 1H). | N

Example I-4c- Preparation of (Furan— —yl)hydroxyphenylacetlc ac1d 1-

'azabxcyclo[z 2. 2loct-3(R) -yl ester.

henylmagnesmum bromide ,0.0057 mol (5.7 ml of a solution 1M in THF),
was added to a solutién of 1.3 g ( 0.0052 mol) of oxofuran-Z-ylacetic

acid 1—azabicyclo[2.2;z}ocf-BTR)fy; ester '(intermediate CI-de-) -

dissolved in 15 ml of THF, at -70°C in N2 atmosphere.‘The mixtﬁré’was
stirred at this temperature for 10 minuts, and then'warmed to room -
temperature . After 1 hour , the reaction mixture was'treated with a
saturated solution of ammonium chloride and extracted three times with
éthyl acetate . The organic phases were combined, waéhe& with water

and dried over Na2504. After removal of the solvent, ﬁﬁe solid

obtained was treéted_with ether and filtered to yvield 0.67 g (40 %) of
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a product whose structure was confirmed by 'H-NMR. This compound was .
also prepared as is described in Example I-la (Method c¢). The
diastereomers were separated by crystallization from acetonitrile and

distinguished by 'H-NMR.

Exaﬁple I-4d4- Preparatlon of’ 2~Hydroxy-2 2-d1fur~2~yl~acet1c aczd
1 azablcyclo [2.2. 2]oct- 3{R) -yl ester. v
The tltle compound.was svnthe31sed as in example I-4c from 1ntermed1ate
I-4e~ and 2~furanyl llthlum which was prepgred whith furane and butyl
lithium following a standard.méﬁhbd. The yield was 380 mg (8%). H- NMR
(CDC13): & 1.2-1.4 (m, 1H), 1.4-1.8 {(m, 3H), 2.0 (m, 1H), 2.6-2.85 (m,
5H), 3.2 (m, 1H), 5.0 (m, 1H), 6.4 (m, 3H), 7.3 (m, 1H), 7.5 (m, 2H).

 MS [M+1]*: 318.

Eiaﬁpla I-4e- Preparation of oxpfuraﬁ—Z—ylfacetic acid l-azabicyclo

" [2.2.2}0ct-3(R}) -yl ester.

Oxalyl chloride (9.75 ml, 0.112 mol) was added to a solution of

oxofuran~2;ylacetic acid (10 g, 0.071 mol) and dimethylformamide (one

‘drop) in 150 ml of chloroform (etanol free) at 0°C. The mixture was

stirred and allowed to warm at r@om.temperature. After five hours the
solvent was evaporated. The residue was dissolved in chloroform and

evaporated agaln,‘Th;s procedure was repeated two times. The product

- obtained was @isolved in CHCI3 {150 ml) and a solution‘of 3(R)~

guinuclidinol (10.90-g, 0.086 mol) in CHCL3 (150 ml) was added to this
at 0°C. 'The mixture was stirred and allowed to warm at room

temperature. After 15 nh at r.t., the nixture 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. '

H- NMR (CDC13): & 1.40-1.60 (m, 1H) , 1.60-1.80 (m, 2H), 1.80-2.05 (u;

'lH), 2.20 (m, 1H), 2.70-3.10 (m, 5H), 3.30-3.45 (m, 1H), 5.10 (m, 1H),

6.7 {m, 1H), 7.7 (m, 1H), 7.8 (m, 1H).

‘Example I-4£- Preparation«mE2«Hydrcxy-2—phenyl-Z—thien-2~ylacéfic acid
l-azabicycle[2.2.2]oct-3(R) -yl ester.
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The title compound was prepéred as described in example I-4c from

‘"ihtermediate I-4g. The yiéld was 3 g (33%) as a mixture of

diaétereomefs, After five crystallizations of 1.5 g of this mixture

from boiling isoéropanbl,' 0,200 g of a pure diastereomer (1) were
‘obtained. The mother liquors'from.first crystallization were enriched
with the other diéstereomer'(Z}. Diastereomer 1 was hidrolysed to .

' yield (+)—2~Hydroxy—2—phehyl—2¥thien—2—ylacetic acid as a pure

enantiomer ,{af*%:z +25.4 (c=2, EtOH). This value was assigned to the

R configuration provided that 4in literature (A.I.Meyers et.al.
'J:Ofg,Chem.(1980),45(14), 2913) the 2(S) enantiocmer has been described
‘whith [@]%, = - 20 (c=2, EtOH). | o
»Diasteréomer!& 2(Rj—ZFHydroxy-z—phenyl—z—thien~2—ylacetic acid l-aza
) bicyclo[2.2.2}oct—B(R)—yl éster. 'H~NMR (DMSO-d6): & 1.1-1.25 (m, 1H),
©1.3-1.6 (m, 3H), 1.83 (m, 1H), 2.4-2.7 (m, SH), 3.1 (m; 1H), 4.8 (m,

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). -

Diasterecmer 2: 2(S)-2~Hydroxy—2—phenyl—2~thien-é-ylacetic acid i-aza
bicyclo]2.2.2Joct-3(R) -yl ester.lH-NMR (DMSO-d6): & 1.1-1.25 (m, 1H),
“1.4~1.6 (m, 3H), 1.9 (m, 1), 2.3-2.7 (m, 5H), 3.05 (m, 1H), 4.8 {(m,

18y, 7.0 {m4>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 acid l-azabicyclo

[2.2.2]oct-3(R) -yl ester. ‘
Oxalyl chloride (1.34 ml, 0.0154 mol) was added to a solution of

oxothien~2—yl~acetic;acid (2 g, 0,0128 mol) and dimethyvlformamide (one

drop) in 30 ml of chloroform (etanol free) at 0°C. The mixture was
stirred and allowed to warm at room temparature.‘After one hour the

solvent was evaporated. The residue was dissolved in chloroform and

evaporated again. This procedure was repeated two timé&s. The product

obtained was disolved in CHC13 (30 ml) and .a solution of 3(R)-

quinnclidinol (1.95g, 0.0154 mol) in CHC13 (30 ml) was added to this
at 0°C. The mixture was stirred and allowed to Wa T _at room
temperature. After 1.5 h at r.t., the mixture was_washed“hith,lo%

agueous potassium carbonate, then with water, dried over Na2504 and



10

15

20

25

12 January 2004

f» evaporated to give 3.14 g (92;6%) of the title compound as a yellow

0il. - NMR (CDC13): § 1.40-1.50 (m, 1K), 1.50-1.70 (m, 1H), 1.70+1.80

(m, 1H), 1.90-2.0 (m, 1H), 2.15 (m, 1H), 2.70-3.05 (m, 5H), .3.30-3.40

(m, 1H), 5.05 (m, 1H), 7.20 (m, 1E), 7.85 (m, 1H), 8.10 (m, 1H).

Other ca;ﬁoxylic acids of Formula B-C(0)OH, whose preparation
(or the synthéses of_theiﬁ'derivativesf nmthyl>este:, chloride or
iﬁidazglide}- ,hgven't been désgribed in methods c¢,d,e bz in the
Examples I-le, I-1f and I-1g, and that are not commercially availabie, "
could be prepared as isAdescribed'inA the foiiowing-referemces: |
FR 2012964 B | o
M.A. Davis et al; J. Med. Chem. (1963), 6, 513-516.
T. Kumazawa et al; J.Med. Chem, (1994), 37(6), 804-810.
M.A. Davis et al; J. Med. Chem., (1964), Vol(7), 88-94.-
Sestanj, K; Can. J. Chem., (1971), 49, 664-665.

"Burtner, R. ; J. Am. Chem. Soé., (1943}, 65, 1582-1585
" Heacock R.A. et al; Ann. Appl. Biol., (1958), 46(3), 352-365.

Rigaudy J. et.al; Bull. Soc"Chim._Francg, (1959),. 638-43.
Ueda I. et al; Bull. Chem. Soc. Jpn; (1975), 48 (8), 2306-2309.

E.L. May et.2l.; J. Am. Chem. Soc., (1948), 70, 1077-9.

Also included within the scope of the present invention are

. pharmaceutical composition which comprise, as the active ingredient,

at least one quinuclidine derivative —of general formula A(I) in

association with a pharmaceutically acceptable carrier or diluent.

‘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‘cdﬁposition
of this invention are well-known per se and the actual.excipients used

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,ihhalant;

powder inhalant and inhalation aerosol; all containing one or more
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compounds of the invention; such preparations may be made by ‘methods
well-known in the art. '

The diluéntS-,whicix may be used in the preparations of the

' compositions include those liquid ~and solid diluents which are

compatible with theractive ingredient, together_with ‘colouring or

flavouring. agents, if desired. Tablets or film-coated tablets may -

'éonéeniently contain between 500 and 1 mg, preferably fromvS to. 300 mg '

of active ingredient. The inhalant compositions may contain between 1

ug and 1,000 ug, preferably from 10 to 800 ug of active ingredient.In

human therapy, the dose of the compound of general formula {I) depend .

on the desired effect and duration of treatment; adult doses are

generally between 3 mg'and 300 mg per day as tablets and 10 “g and 800 -

ug per day as inhalant composition.

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 bronchespasm in

guinea pig, were obtained as described below.

Human muscarinic receptor studies.
The binding - of [*H]-NMS to human muscarinic. receptors was

perfofmed according to Waelbroek et al (1980) {l). Assays were carried

out at 25°C. Membrane preparations from stably transfected chinese.

~ hamster ovary-Kl cells (CHO) expressing the genes for the human

muscarinic receptors. Hm3 were used.
For determination of IC,,, membrane preparations were suspended

in DPBS to a final concentration of 89 ng/ml for the Hm3 subtype. The

membrane suspension was incubated with the tritiated compound’for’so-

min. After incubation the membrane fraction was separated by

filtration and the bound radiocactivity datermihed.‘Non.specific binding

was determined by addition of 107 M atropine. At least six
concentrations were assayed in duplicate to generate individual

displacement curves.
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'COMPOUNDS BINDING TO RECEPTOR
No M (ICsq : oMy
AT#OPINE: 3.2
IPRATROPIUM 3.0
1 31
9 15
5 22
g 4.8
17 14
18 6.6
éo 6.8
© 35 .13
36 2.7
39 3.8
'44 4.4
53 5.6
71 8.2
f4 : 16
77 3.1
78' "5
84 9.9
89 5.4 |
99 31
100 14

12 January 2004
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101 . 7.6
109 | | ‘31,
114 : 14
116, . | 23
126 13
i 1
128 | 88
120 - 6.3
136 | 1
137 - 6.9
138 o 1
146 ' 13

(1) M. Waelbroek,'M. Tastenoy, J. Camus, J Christophe. -Binding of)

selectLve aﬁtagonlsts to four muscarlnlc receptors (Ml to M4) ln rat
forebraln Mol. Pha:macol {1950) 38: 267-273.
our results show that the compounds of the present invention have
affinities for the My receptors which are very similar to the reference
compounds _' _ .
~ The compounds of thé invention préferably have high affiniﬁies
fér muscarinic M; receptors (HM3), preferably human muscarinic

receptors. FAffinity levels can typically be measured by in wvitro

assays, for example, as described above.

Preferred com@bunds,of the invention have an ICs (oM} value for

‘M, receptors of less than. 35, preferably less than 25,20 or 15, more

preferably less than 10,8 or 5.

Test on brcnchospasm.ln guinea pig A
The studies. were performed according to Konzett and Ros*ler (2).

Agueous solutions of the agents to be tested were nebulized and inhaled
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by anaesthetized ventilated male guinea pigs.(Dunkin~Hartley);_TheAj

1broﬁchial reSponse .to .intravenous ~acetylcholine challenge was '

determlned before and after drug administration and the percent change

in pulmonary resistance at several tlme p01nts

2. Kpnzett H., R&ssler F. Versuchsanordnung zu Untersuchungen ender;'

'bronchialmuskulatur. Arch. Exp. Path. Pharmacol. 195: 71-74 (1940);
The”compounds of tﬁe'present invention inhibited the bronchoépasm

response to acetylcholine with high>potency and a long duration of

‘action. o '

From the above described.results one of ordihary skill in the art

can readlly understand that the compounds. of the present invention have

.excellent antimuscarinic activity (M;) and thus are useful for the

‘treatment of diseases in which the muscarinic M, receptor is.

t»implicated, including respiratory diseases such as chronic obstructive

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 cystltls and gastrOLntestlnal diseases

such as 1rr1table bowel syndrome, spastic COlltlS and diverticulitis.
The present invention further provides a compound of formula (I}
or a pharmaceutically acceptable composition comprising a compound of

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

by therapy, in parﬁicular for the treatment of respiratory, urinary or. .

'-'gastr01ntest1nal dlsease

 The nresent 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 resplratory, urlnary or gastro;ntestxnal disease.

Furthex,'vthe compounds of formula (I} and phermaceutical

 compositions comprising a compound of formula (I) can be tsed in a”"

method of treating respiratory, urinary or gastrOLntestlnal dlsease,

-which method comprlses administering to & human or anlmal patient in

need of such treatment an effective amount of a compound of formula (I}

-

or a pharmaceutical composition comprising a compound of formula (I).

The present invention will be further illustrated by 'the-
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fallowxng examples The examples are given by'way of 1llustratlon only

and are not to be construed .as limiting..

Example 1 ,
3(R)rDiphenylacetoxy~1—(3~phenoxypropyl)fl-azoniabicycloiz.Z.Z}ocﬁane;

" bromide

The title COmpound was synthesised accd;ding to methods d and a. The

‘yield of final step was 500 mg , 81%. H- NMR (CDCly): & 1.72-2.18 (m,
" 6H), 2.35 (m, 1H), 3.0 (m, 1H), 3.23 (m, 1H), 3.59-3.88(m, 5H), 4.0

(m, 2H), 4.30 (m, 1H), 5.1 (s, 1H), 5.25 (m, 1H), 6.8-6.9 (m, 2H),
6.9-7.0. (m, 1H), 7.2-7.4 (m, 12H); MS [M~Br]*: 456; mp 129 °C.

Example 2

3(R)~(2—Hydroxy~2 2~ dxphenylacetoxy) -1~ (B—Qhenoxypronvl) 1~azonzab1c.
yclc{Z 2.2]octane; bromide o

The title compound was synthesised according to methods ¢ and a. Theé
yield of final step was 280 mg- ,42%. 'H- NMR {DMSO~d6): & 1.5 ~ 1.7
(m, 2H), 1.9 - 2.1 (m, 4H), 2.3 (m, 1H), 3.1 (m, 1H), 3.2 - 3.5
(m, 6H), 3.9 - 4.1 ‘(m, 3H), 5.25 (m, 1H), 6.8 (bs, OH), 6.95 (m,
3H), 7.2 - 7.5 (m, 12H); MS [M-Br]*: 472; mp 199°C. . S

.Example 3

3(R)—{2 2-Bis (4~ fluorophenyl) 2-hydroxyacetoxy} -1~ (3-phenoxypropyl}—
3~ azom.ab:.cyc:lo[z 2.2]octane; bromide )

The title compound was synthesised according to methods c and a. The.'
yield Qf final step was 400 mg ,85%. ’E- NMR (DMSO-d6): 6 1.5-1.65 (m,.
1H), 1.7-1.8 (m, 1H), 1.85-2.0 (m, 2H), 2.05-2.2 (m, 2H), 2.3 (m, 1H),
3.1-3.2 (m, 1H), 3.3-3.5 (m ,6H), 3.95 (m, LH), 4.05,(m; 28), 5.25;(m}
1H){»6.9~7.0 (m, 4H), 7.1-7.5 (m, 10B); MS {M-Brj*: 568; mprSS”C. i

Example 4 :
3(R) - [2 2-Bis (4~ flucrophenyl) 2~hydroxyacetoxy] 1—phenethyl 1 azonia
blcyclo[Z 2.2}octane; bromide '

The t;ple_cpmppgnd was synthesised aCCOrding to methods ¢ and a. The

yield of final step was 300 mg ,675%. *H- NMR (DM50-d6): & i~5~1.65‘(m,e_
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18), 1.7-1.85 (m, 1H), 1.85-2.1 {m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 28),
3.15-3.25 (m, 1H), 3.3-3.6 (m, 6H), 3.95-4.05 (m, 1H), 5.25 (m, 1H),
6.95 (s, OK), 7.1-7.5 (m, 13H); MS [M-Brl*: 478; mp 182°C.

Example 5

- 3(R) - (2-Bydroxy-2, 2~d1ﬁp—tolylacetoxy) l {3—phenoxypropyl) -l-azonia.
'blcyclotz 2 2}octane, bromide '

The title compound was synthesised accordlng to methods ¢ and a. The
yvield of final step was 500 mg  54%. lH-—_NMR {DMSO—dG). & 1.55-1.8

‘(m, 28), 1.85-2.0 (m, 2H), 2.05-1.15 (m, 2H), 2.3 (s, 7H), 3.05-3.15
(m, 1H), 3.25-3.5-(m, 6H), 3.95 (m, 1H), 4.05 (t, 2H), 5.2 (m, 1H),

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

Example 6 .
3(R) - {Z—Hydroxy-Z 2 dl—p-tolylacetaxy) l«phenethyl l-azcn;abzcyclc[Q
.2.2]octane; bromide '

The title compound was synthesised accordlng to methods ¢ and a. The
yle;d.of final step was €50 mg ,74%. 'H- NMR (DMS0-d6): & 1.55-1.8 (m,
2H), 1.85-2.05 (m, 2H), 2.25 (s, 7H), 2.9-3.05 (m, 2H), 3.1-3.25 (m,

M3

5 (m, 1H), 6.8 (s, OH),
7.1-7.2 (m, 4H)Y, 7.2-7.35 (m, OH); MS [M-Br}*:470; mp 144°C.

| Example 7

3{R}- (2, 2—D1phenylproplonyloxy) 1- (3-phenoxypropyl} -1- azonzablcyclo

[z2.2. 2]octané; bromide

"The title compound was. synthesised according to methods e and a. The

yield of final step was 250 mg , 61%. 'H- NMR (CDCI,): & 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
(m, 1H), 2.92 (d, 1H), 3.6 (m, 1H}, 3.7-3.9 {m, 4H), 4.0 (m, 2H) , 4.3
(m, 1K), 5.25 (m, 1H), 6.85 (m, 2H), 7.0 (m, 1H), 7.3 (m, 12H); MS [M-

" Brl*: 470; mp 186 °C.

3{R) - (2-Hvdroxy~ 2~phenyl ~2~-thien-2-ylacetoxy) - 1 (3—phencxypropyl)-1-
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-'azonlablcyclo[z 2. 2]octane bromide -

The title compound - was‘synthe51sed as a mlxture cﬁf dlastereomersv

. according to methods ¢ and a. The yleld of flnal step was 520 mg , 62%.

! H~ NMR (DMSO- d6) 3] 1.5‘— 1.95 (m, 4H), 2.1 Am, 2H), 2.3 {m, 1H),

3.1 (m, 1H), 3.3 - 3.5(n, 6H), 3.9 (m, 1H), 4.05 (t; 2H), 5.2 (m, 1H),
7.0 (m, 4H), 7.15 (m, 2H), 7.35 (m, 5H), 7.5 (m, 3H); MS [M-Br]*: 47&;

mp 220°C.

Example 9

3{R)~[2(R)~(Z—Hydioxy-Z-phenyle—thien—z-ylacetoxj)]~1f(3~phenoxypro'

pyl)~1<azoniabicYclb[2.2,2]octape;.trifludroacétate

The title compound was,éynthesised according.to methods f and b from

.intérmediate 1-4f,diastereomer 1. The.yield of final:stepvwas 10 mé ¢
| 23%.7% H- NMR (DMSO-d6): & 1.5-1.6 (m, 1H), 1.65-1.75" (m, 1H), 1.8-2.0
K(m;_ZH}, 2.05-2.1 (m, 2H), 2.3 (m, 1H), 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), 7.15 (dd, 1H), 7.2 (s, OH), 7.3-7.5 (m, 5H), 7.45-7.55 (m,

3H):; MS [M-CF3CO0]*: 478.

Example 10
,B(R) [2(S)—(2~Hydroxy~2—pheny1 2—th1en~2—ylacetoxy)3 -l (3“phencxypro

'pyl}—l azoniabicyclo[2.2.2loctane; trlfluaroacetate

The title compound was synthesised according to”méthods f and b from
intermediate I-4f,diastereomer 2. The yield_cf,finalfstep was 3 mg .,

11%. ! H- NMR (DMSO~d6): & 1.6-1.75 (m, 23), 1.8-2.0 {m, 4H),v2;25 {m,

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,
OH), 7.3-7.4 (m, 4H), 7.43-7.5 (m, 2H),'7.51 (dd, 1H); MS [M~CF3C00]":
478. o

Example 11 ‘
3(R)~[2 (R} - (2-Hydroxy-2-phenyl- 2 thlen Z—ylacetoxy)l -1~ (3—phenylnrcp
vl}-1- azonlablcyclotz 2 2}loctane; trlfluoroacetate

The title compound was synthesised accord;ng to methods f and b from

intermediate I-4f,diastereomer 1. The. yleld of flnal step was 9 mg ,

22%. ' H- NMR (DMSO~-d6) :- & 1.45-1.55 {(m, lH), 1. 65 1.75 {m, 1H),
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1.85-2.05 (m, 2H), 2.3 (m, 1H), 2.9-3.1(m, 2H), 3.1-3.25 {m, 1),

3.25-3.55 (m, 6H), 3.9-4.0 (m, 1H), 5:25 (m, 1H), 7.05 (m, 1H), 7.15
(m, 1H), 7.2 (m, 1K), 7.25-7.4 (m; 8H), 7.45 (m, 2H, 7.55 (m, 1H); MS _

[M~CF3C0O0]*: 448.

Example 12

3(R) -2 (R) - (2- Hydroxy-2~phenyl ~2- thlen—2-ylacetoxy)3 ~1- (3«pheny1pxqp,'
:yl}-1-azon;ab1cyelo[2.2.2}octane,_t:lf&uoroacetate‘ v
Ihe‘title compoﬁnd'was sYnthesiséd;gcéording to methods £ and b<from'; -
 intermediate I-4f,diasterecomer- 1. The yiel& of final step was 11 mg ,
“26%.1 H- NMR (DMSO-d6) : 5 1.45-1.55 {m, lH);71;6—1.75,(m, IH), 1.8-2.0
C{m, 4H), 2.25 (m, lH); 2.55 (t; 2H}, 3. 0-3.1 {m, 1H),v3 15-3.55 (m,
- 6H), 3.8- 3.9 (m, 1H), 5.2 (m, 1H), 7.0 (m, 1H), 7.1 (m, 13), 7.15-7.4.

(m 9H), 7.45 {(m, 2H), 7.5 (m, lH), MS {M CF3C0O0]1*: 462.

E“ample 13 .
3(R)-[Z(R)-(2~Hydroxy-2«phenyl -2-thien~2 —ylacetoxy)]~1 {2~ thlen~2~yl
ethyl) -1~ azcnlablcyclc[2.2.2}octane, triflucrocacetate

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

intermediate I-4f,diastereomer 1. The yield of final step was 10 mg ,
"24%. ' H- NMR (DMSO-d§):

(4]

'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, SH), 3.9-4.0 (m, 1H), 5.25
(m, 1H), 7.0, (m, 3#), 7.15 (dd, 1H), 7.2 (s, OH), 7.3-7.4 (m, 3H),
7.45-7.55 {m, 4H); MS [M-CF3CO0]*:454. ‘ ’

Example 14

3(3)—[2(R)-(2*Hydroxy—2~pheﬁyl-2—ﬁhien-2~ylécetoxy)}~1—(3~thien-2~yl

propyl} - 1~azon1ab1cyclo[2 2. 21octane, trlfluoroacetate

The title compound was syntheszsed accordlng to methods f and b from
intermediate I- 4f,dlastereomer 1. The yleld of flnal step was 8 mg P

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

1.8-2.05 (m,4H), 2.25 (m, 1H), 2.8 (tr, 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, 1K), 6.96-7.03 (m,2H),

7.13 (dd, 1H), 7.2 (s, OHJ, 7.3-7.4 (m, 4H), 7.45-7.5 (m, 2H), 7.52
(dd, 1H); MS [M-CF3C00]*: 468. ' . '



10

15

20

25

12 January 2004

Example 15 ) .
B(R) {2(3) (2 Hydroxy~-2~phenyl-2- thlen 2—ylacetoxy)} -1~ (3 thl&n- —yl
propyl) -1- azonlablcyclo[z 2.2]octane; trlfluoroacetate ‘

The title compound was synthesxsed accordlng ‘to methods f and b from

1ntermed1ate I-4f,diastereomer 2. The yleld of final step was 7 mg .,

 26%.% H- NMR (DMSO-d6): & 1.6-1.75 (m, 2H), 1.8-2.0 (m, 4H), 2.25 (m,
" 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), 6.52 (m,1H), 6.96-7.03 (m, 2H), 7.1 (dd, 1H), 7.18 (s,

OH), 7.3-7.4 (m, 4H),. 7.43-7.5 (m, 2H), 7.51 (dd, 1H); MS [M-CF3C00]':
468, | ' | |

~Example 16 .
B(R)~{2{R)~(2~Hydroxy—2—phenyl -2 thlenwz-ylacetoxy)] -1~ (2—phenoxyeth

yl)~1~azon1ab;cyclc{2 2. 2]octane, trxfluoroacetate

The title compound was synthesxsed according to methods f and b from

' intermediate I-4f,diastereomer 1. The yield of final step was 11 mg ,
"26%.! H- NMR (DMSO-d6): & 1.5-1.6 (m, 1H), 1,65-1.75v(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, ZH), 4;4.

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

7.3-7.4 (m, 5H), 7.4-7.5 (m, 3H); MS [M-CF3C00]": 464.

Example 17

3(R)Y-(2- Furan—z-yl 2—hydroxy-2nphenylacetcxy) -1 (3—phenylallyl) 1-

azoniabicyclo[2.2. 2]octane bromide

‘The title- compound was synthesised as a nuxture of dlastereomers

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, 1H), 3.05-3.55 (m, S5H),

3.88-3.98 (m, 1H), 4.0-4.10 (m, 2H), 5.21 (m,1H), 6.23-6.31 (doble dd,"

1H), 6.36-6.48 (m, 2H), 6.83-6.90 (dd, 1H), 6.95 (d, OH), 7.26-7.66 (m,
11H); MS [M=Br}*: 444; mp 99°C. ‘ e

Example. 18
3{R)~(2 Furan~2—yl 2-hydrcxy-2—phenylacetaxy) =1~ (2—phenoxyethyl} ~1-a

zonlablcyclc[z 2.2] octane, bromide

The title compound was -synthesmsed as a mixture of diastereomers
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according to methods c and a. The yield of final stép_was 210 mg , 66%.
- NMR (DMSO-d6): & 1.50-2.05 (m, 4H), 2.27 {m, 1H), 3.20 (m, 1H),
3.37-3.65 (m, 4H), 3.65-3.75 (m, 2H), 4.04 (m, 1H), 4.40 {m, 2H)ﬁ

5.21 (m, 1H), 6.23-6.32 (doble dd, 1H), 6.44 (m, 1H), 6.94-7.04 (i,
" 4H), 7.33-7.50 (m, 7H), 7.64 (m, 1H); MS [M-Brl*: 448; mp 163°C.

"vExample 19 v ' S
3{R) - {2(*}»(2 Furan-2-yl 2~hydroxy-2~pnenylacetoxy)] 1 (2-phenoxyeth‘
‘ YL) -1~ zonlablcyclotz 2. 2]octane, trlfluoroacetate

The title compound was- syntheSLSed accordlng to methods ¢ and b from

' lntermedlate I-ia, dlastereomer 1. The yield of final step was. 11 mg,
;23%.1 H~ NMR. (DMSO~-d6): & 1.65-1.80 {m, 2H}, 1.80~2.10 (m, 2H), 2.27
o {m, iH),' 3.15-3.65 (m, S5H), 3.68 (m, 2H), 4.0 {m, 1H), 4.40 (t, 2H),
'5.20 (m,~1H}, 6.23 (d, 1H), 6.42 (m, 1H), 6.92-7.04 (m, 4H), 7.30-7.38
A-(m, 5H), 7.44-7. 50 {m, 2Hi, 7.64 (m, 1H); MS [M-CEF3CO0]*: 448.

- Example 20
.S(R)~(2 Furan—2~yl 2~hydroxy~2—phenylacetoxy}~1 (3-phenoxypropyl) -1~

azonzablcyclo[2 2.2] octane bromlde

.'Example 21
) 3(R)—I2(*)-{2 Fuxan—2~yl~2~hydroyy 2~phenylacetoxy)] - - (3—phenoxyjpro
pryl)“llazonlab‘cyclo[z 2.2)octane; bromide

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

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

' (m,1H}, 3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.20 (m, 1H},
'6.25 (ad, -1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50 (m, 7H), 7.70 (m,
1H); MS [M-Brl*: 462; mpl56°C. o

. Example 22"
3(R)—[2(*)-(2 -Furan-2 ~yl=-2-hydroxy- Z—DhenylacetOLy)} -1 (B—Dhenoxy;mo o

,pyl) ~1l- azonlablcycloiz 2 2loctane; trlfluoroacetaue
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" The title compound was synthesised according to methods ¢ and b from

intermediate I-la, diastersomer 2. The yield of final step was 10 mg, .

20%. ! H- NMR (DMSO-d6): & 1.50-2.20 (m, 6H), 2.25 (m, 1R), 3.10

 (m,1H), 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), 7.30-7.50 (m, 7H), 7.70 (m,

1H) ; MS [M-CF3CO0l*: 462.

Example 23

'3(R)~(2 -Furan-2-yl-2~ hydrcxy 2 phanylacetoxy} '—phénéthyl—l_

azonlablcyclo{2 2.2]octane; trlfluoroacetate

‘The title compound was synthe51sed as .a mlxture of dlastereomers

accordlng to methods ¢ and b. The yield of final step was 12 mg, 13%.

B~ NMR (DMSO-d6): & 1.5 (m, 1H), 1.7 (m, 1H), 1.9 - 2.05 (m, 2H),

2.3 {m, 1H), 2.95 {(m, 2H), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.895

{m, 1H), 5.25 (m, 1H), 6.3 (d, 1H), ' 6.45 (m, 1H),  6.95 (d, 1H),
©7.25 = 7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M~CF,CO0]*: 432.

Example 24

3Ry~ [2(*)~(2~-Furan-2-yi- 2—hydroxy~2—phenylacetoxy)] l—phenethyl -1-azo
- nxablcyclo[2.2.2]octane, trzfluoroacetate

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

intermediate I-la, diasteresomer 1. The yvield of final step was 16 mg,

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

2.3 (m, 1H), 2.95 (m, 2B), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95
(m, 1H), 5.25 (m, 1H), 6.26 (dd, 1H), 6.46 (m, 1H), 6.95 (s, 1H,

432.

Example 25

‘3(R)~[2(*)f(2—Furan—z—y1~2—hydrcxy~2ephenylacetcxy)]*1—phenethyl—l-ézo

‘niabicyclo[2.2.2]octane: trifluoroacetate

The title compound was synthes;sed according to methods ¢ and b from

.1ntermed1ate I-la, diastereomer 2. The yield of final step was 14 mg,

,fwss% . H- NMR (DMSO-d6): & 1.50-1.80 (m, 2H), 1.90-2.05 (m, 2H),

2.3 (m, 1H), 2.95 (m, 28), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), - 3.95
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(m, 1), 5.25 (m, 1H), 6.32 (dd, 1H), 6.46 (m, 1H), 6.95 (s, 18, ~

OH), -7.25 - 7.45 (m, 8H), 7.5 {(m, 2H), 7.7 {(m, 1H) ; MS [M-CF3COO0]*:

432.

Example 26 .
3(R) - [2(*)-(2~Furan 2-yl~ 2-hydrcxy—2—phenylacetcxy)]—1 (3~pheny1prop’ _

yl)-1- azonlablcyclo{Z 2.2]octane; tr;fluoroacetate

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

v lntermedlate I-la, dlastereomer 1. The yleld of flnal step was 10 mg,

21%. ' H- NMR (DMSO-d6): & 1.60_1.75.(m, 2H) , 1.80-2.0 (m, 4H), 2.25

(m, 1H), 2.50-2.60 (m, 2H), 3.0 (m, 1H), 3.10-3.50 (m, 6H), 3.83 (m,
1K), 5.17 (m, 1H), 6.25 (d, 1H), 6.45 (m, 1H), 6.95 (s, 1H); 7.20-7.40
(m, 8H), 7.46-7.48 (m, 2H), 7.66 (m, 1H); MS [M-CF3C00]*: 446.

- Example 27 ' , _ )
3(RJ»{2(*)—(2~Euran—2—ylfthydrgxy—2~phenylacetoxy}}-1-(thhien~2-yl'

ethyl)—1—azoniabicyclo[2.2.2]octane; trifluorocacetate

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

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

19%. ' H~- NMR {DMSO~d6); & 1.65-1.80 {m, 2H), 1.85-2.05 (m, 2H), 2.30.
{(m, 1H), 3.10-3.40 (m, 3H), 3.40-3.60 (m, 6H) , 3.85 (ﬁ, 1), 5.24 (m,

1H), 6.27 (d, 1H), 6.47 (m, 1H), 6.96 (s, 1H), 7.0-7.04 (m 2H), 7.36-7.
48 (m, 4H), 7.49-7.54 (m, 2H), 7.70 (m, 1H).; M8 [M~CF3COO]* 438.

xample 28

3(RY-{2{*) - (2-Furan-2-yl- 2—hydroxy-2~phenylacetoxy)] -1-{3- thlen—z-yl
”propyl) -l-azonizbicyclo[2.2.2]octane; trifluoroacetate

The title compound was synthesxsed according to methods c and b from'

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

19%. ' H- NMR (DMSO-dé): & 1.60-1.75 (m, 2H), 1.3042;05'(m,_4ﬁ),’2:26’

(m, 18), 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-CF3COOJ": 452.

‘Example 29
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3(R);(Z—Furan—Z-yl—Z—hydioxy 2-thien- 2—ylaéetoxy)fl~phenethyl~l—

"_azcnlablcyclo[2 2. 2}octane, trlfluoroacetate |
_ The title compound was synthesised as a mixture of dlastereomers
' acco:dlng to methods ¢ and b. The yield of £final step was 18 mg, 20%. :
lH- NMR‘(Dqu~d6): & 1.65 - 2.05 (m, 4H), 2.3 (m, 1H), 3.0 (m, 2H),
3,15 - 3.6 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H), 6.35 (dd, 1H),  6.45 .
‘(m, 1H); 7.05 (m, 1H),” 7.2 (dd, 1H), 7.25 - 7.5 (m, 6H), 7.55 (m,
1H), 7.65 (m, 1H); MS [M-CE,CO0]*: 438. | ’

"Example 30

B(R) (2 ~Furan-2 —-y i~ 2~hydroxy-2~th1en—z—ylacetoxy)—1 (2-phenoxyethyl)

.x—l -azoniabicyclo[2.2. 2]octane,‘trzfluoroacetate

The title compound was synthes:.sed as a mixture of dlastereomers »

according to methods c and b. The vield of final step was 22 mg, 23%.
1H-;NMR~ (DMS0-d6}: -6 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]1*: 454.

Example 31

£

~Furan-2-yl-2- hydroxy -2-thien-2~ylacetoxy) -1~ (q oxo-4-

“las
N

IRY =
yeug A
phenylbutyl})~1- azonlablcyclo[z 2. Zioctana, trlfluoroacetate

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

_ ac‘cording to methods ¢ and b. The yvield of final step‘was 15.’4 mg, 15%.
_lH- NMR (DMSO-d6): & 1.65 - 2.1 {m, 6H), 7.05 - 7.5‘5. {m, S9H), 3.95

(m, 1H), 5.1 (m, 1R), 6.35 (dd, 1H), 6.5 {(m, 1H), -~ 7.05 (m, 1H),

©7.15. (m, 1H), 7.3 (d, 1H), 7.55 (m, 3H), 7.7 (dd, 2H), 8.0 (d, 28):

MS [M-CF,CO0]*: -480.

Example 32
—(3—phenoxypropyl)-3(R}-(2 Furan-2- -yl-2- hydroxy 2-thien- 2~yl—

acetoxy) l-azoniabicycloe[2.2.2]octane; bromide

. Thevv title compound was synthesised as a m{ixtu're. of - diastereomers
‘accordi‘ng‘to methods ¢ and a. Thé_ yield. of final step was 100 mg, 41%.
- 'H~ NMR (DMSO-d6): & 1.65 - 2.05 (m, 4H), 2.1 - 2.0 (m, 2H), 2.3 (m,
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U1m), 3.15 (m, 1H), 3.25 - 3.6 (6H), 3.9 - 4.1 (m, 3), 5.1 (m, 18),
1 6.35 (d, 1H), 6.45 (s, 1), 6.95 (m, 3H), 7.05 (m, 1H), 7.2 (d, .
1H), 7.3 (m, 3H), 7.55 (d, 1H), 7.7 (s, 1H); MS [M-Br]*: 520; mp |

173C. | | o

: Example 33

~(3 phenoxypropyl)—B(R)—(Z 2-difuran~2-yl-2- hydroxy

‘acetoxg,=1 azonlablcyclc[2 2.2]octane; bromide

-The title compound was - synthe31sed according to methods f and a. The

yield of final step was 200 mg, 60%.v13- NMR (DMSO—dG): S 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, OH), 7:3 (m, 2H), 7.7 (m,

. 2H); MS [M-Brl*: 452.

Example 34
3{RrR)Y-{(2, 2 thhlen—z—ylacetoxy) 1 (z-phenoxyethyl) -1- azonlablcyclo

- [2.2.2]octane; bromide

The title compound was synthesised acéording to methods ¢ and a. The
yield of final step was 240 mg , 60%. *H— NMR ( DMSO-d6): & 1.85-2.10
(m, 4H), 2.30 (s, 1H), 3.40 (m, 1H), 3.44-3.80 (m, 6H), 4.10 (m, LH),
4.45 (m, 2H), 5.20 (m, 1H), 5.90 (s, 1H), 6.95-7.05 {m, 5H)}, 7.05-7.15
(m, 2H), 7.30-7.40  (m, 2H), 7.45 (m, 2H); MS [M-Br]*: 454; mp 98°C.

Example 35

3(33—(2,2—Dithian¥2-y1acetoxy)—1~(3~phencxypropyl)wl-azoni&bicyclo
[2.2.2]octane; bromide -

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

yleld of flnal step was 280 mg , 83%. 'H- NMR (DMS0O-d6): & 1.80-2.06
(m, 4H), 2.06 2.20 (m, 2H), 2.20-2.30 km, 14y, 3.é0-3.65 (m, 7H) ,
3.90-4.10 (m, 3H), 5.20 (m, 1H), 5.90 (s, 1H), 6.95-7.05 (m, SH),
7.05—7.20,(m,2H), 7.30-7.35 (m, 2H), 7.50 {(m, 2H); MS [M-Br]*: 468; mp

148°C.

“Exampleu36'
. B(R)~(2~Hydroxy—2,2~dithienf2—ylacetoxy)-1-phenethyl—i—azoniabicyclo
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. [2 2.2]octane; bromzde

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

. yield of final step was 180 mg , 59%. ‘H~ NMR (DMSO-dé): & 1.65 - 2.0

(4H, m), 2.35 (m, 1H), 3.0 (m, 2H), 3.2 - 3.6 (m, 7H)} 3.95 (m, 1H),

5,25 (m, 1H), 7.0 (m, 2H), 7.2 (m, 2H), 7.35 (m, 5H), 7.55 {m, 3H);
'MS [M-Br]*: 454; mp 216°C. ‘ '

'Eiample'37 .
' B(R)-(2~H§d:oxy-2{2~dithien»2~ylacetoxy)~1~(3~phenylprqpylf*i~azonia

biéyclo{2.2.2}octane; bromide -

The title compound was.synthesised according to methods c and a. The
yield of flnal step was 450 mg , 58%.%H- NMR (CDCly): 3 1.8 - 2.1  (m,
6H), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 - 3.8 (m, 7H), 4.2 (m, 1H), 5.25
(m, 1), 6.1 (bs, OH), 6.9 (m, 2H), 7.1 - 7.3 (m, 9H); MS [M-Br]*:
468; mp 64°C. o ' | ‘

" Example 38

3(R) {2~ Hydroxy~2 2= dlthlen— ~ylacetoxy)-1-(3-phenylallyl) -l-azonia

o bzcycl a2 2.2}octane,-bromlde
. e ]

The

rf
r+

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

C4H), 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), 6.3 - 7.05 (m, 3H), 7.15
C(m, 1Hj, 7.2 - 7.45 (m, 7 H); MS [M-Br}': 466; mp 124°C. |

Example 39

BR)~-(2- Hydroxy-Z 2= dlthlen 2—ylacetoxy) 1 (4~phenylbutyl) ~-1= azonxa
'blcyclo[2 2. 2]cctane, bromide

The title compound was synthesised according to methods c¢ and a. The
yvield of final step was 320 mg , 40%.H- NMR (CDGl,}: 8 1.6 — 2.0 (m,
BH), 2.4 (m, 1B), 2.6 (m, 2H), 3.4 - 3.8 (m, 7H), 4.2 (m, 1H), 5.25
(m, 1H), 6.05 (bs, OH), 6.95 (m, 2H), 7.1 = 7.3 (m, 9H); MS [M- Br]":
482; mp 64°C.. ‘ . ' o N
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Example 40

3(R)~(2 -Hydroxy=-2,2- dithien- 2—ylacetoxy) -3- (4 oxo—4 ~phenylbutyl)*l ~a

zonlablcyclo[Z 2.2]octane; trifluoroacetate

The. tltle compound was synthesmsed accordlng to methoas c and b. The’
yield of final step was 16 mg , 15%. ‘H- NMR (DMSO-d6): & 1.7 - 2.0 (m,
‘6u), 2.15 (m, 1H), 3.1 (t, 2H), 3.15 - 3.55 (m, 7H), 3.95(m, 1K), 5.25
(m, 1H), 7.0 (d, 2H), 7.15 (d, 2H), 7.55 (m, 5H), 7.65 (t, 1H), 8.0 d, -

2H); MS[M-CF,CO01*: 496.

‘Example 41

B(R) {2-Hydroxy-2, 2—dlth1en-2~ylacetoxy} -1= (3~phenylam1nopropyl) -1l-a

 zon&ab1cyclo[2 2.2] octane; trlfluorcacetate
The tltle compound was synthe51sed according to methods c and b. The‘

yleld of'flnal step was 14 mg , 14%. 'H- NMR { DMSO-d6): 6 1.7 - 2. 0

(m, S5H), 2.3 (m, 1B), 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, 2H), 7.1 (¢, 28y, 7.15 (m, 2H),

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

Example 42

3{R)~(Z—Eydroxy—z,2~dithien—2—ylacetoxy}—1—{3—{metﬁylphanylamipo)pro_‘

‘ yyl}~1—azonlablcy io f .2 Z]Outané, rifluorcacetat
.The title compound was synthesised accordlng to methods o and b. The
'yield of final step was 20 mg , 19%. 'H- NMR (DMSO-d6):.5 1.65 - 2.0
" (m, 6H), 2.9 (s, 3H), 3.1 (m, 1H), 3.2 - 3.45 (m, BH), ’3.95 (m, m);

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

‘-Example 43

3 (R}~ (2~-Hydroxy-2,2~ dithien- 2~ylacetoxy} -1~ (3-phenylsul’anylpropyl)w

1- azonﬂablcycleiz 2.2] octane; bromide

‘The t1tle compound was synthe51sed accordlng to methcds c and a. Thé

"_yleldvof final step was 800 mg , 83%. ‘H- NMR (DMSO déy: & 1.6 -1.9 (m,

68), 2.3 (m, 1H), 2.85 (t, 2H), 3.05 (m, 1H), 3.2 - 3.5 (m, 6H), 3 9

“(m,. 1H), 5.2 (m, 1H), 7.0 (m, 2H), 7.15 (m, 2H), 7.2 (m, H), .7.35 (m, .

41}, 7.5 (m, 2H); MS [M-Br]*:. 500.
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" Example 44 - CoL :
'-,B(R)~(2 Hydroxy -2,2~ dlthlen~2~ylacetoxy) -1~ (3-phenoxyprcpyl) 1—v

: azonlablcyclc[Z 2.2] octane bromlde-

The tl*le compound was syntheSLSed accordzng to methods ¢ and a. The '
vield of flnal s»ep was 490 mg, 90%. lH-— ‘NMR ({DMSO-d6): & 1 7 (m, 28),
1.95 (m, 2H), 2.1 (m, 2H), 2.3 (m, 1H), 3.2 (m, 1H), 3.45 (m, 6H), 4.0
(m, 3H), 5.15 (m, 1H), 6.9 (m, 3H), 7.o-xm,}23), 7.2 (m,2H), 7.3 (t,
2H), 7.5 (m, 3H);sMS [M-Br]*: 484; mp 227°C. ‘ S )

Example 45

: 3(R)~(2 Hydroxy 2,2~ dlthlen~2—ylacetoxy) -3~ (3~G tolyloxypropyl) 1—'
azonmablcyclo[z 2.2] octane, tr;fluoroacetate ‘

The title compound was synthesised accordlng to methods c and b The'

yield of final step was 19 mg , 18%. ‘H-NMR (DMSO-d6): 5 1.7- 2. 0 ‘ﬁm,

4H), 2.1 - 2.2 (m, 5H), 2.3 (m, 1H), 3.15 - 3.5 (m, 7H), 3.9 - £.05. (m

3H), 5.05 (m, 1H), 6.85 (r, 1H), 6.9 (d, 1H), 7.0 (m, 2H), 7.15 (n,

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

Example 46

© 3(R) - (2-Hydroxy-2,2-dithien-2-ylacetoxy) -1-[3- (2,4, 6-trimethylphenox -

y}prepyl}~l~azcniah cyclo[2.2.2]octane; triflucrcacstate

The title compound was synthesised according to-méthods’c‘and'b.‘mhéjﬂib

yield of final step was 22 mg , 20%. *H- NMR ( DMSO-d6): & 1.7(m, 2H),

1.95 (m, 2H), 2.1 (m, 2H), 2.2 (s, 9H), 2.35 (m,1H), 3.2 - 3.5 (m, -
78), 3.7 {(t,2H), 3.95 (m, 1H), 5.25 (m, 1H), 6.8 (s, 2H), 7.0 (m, 2H),
7.2 {(m,-2H), 7.5 (m, 3H); MS [M-CF,CO0]": 526.

" Example 47 . _
‘1—[3-(2-tert—Butyl—G—methylphenoxy)propyi}—S{R)—(Z-hydrgxy—z,z—"

dithien—2~ylac&toxy)»1—azoniabicyclo{2.2.2]octane; trifluorcacetate

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

' yield of final step was 18 mg , 16%.'H- NMR (DMSO-d6): & 1.3 (s, 9H), -
2.7 (m, 2H), 2.9 {m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), 2.3 (m, 1H), 3.2 .

- 3.5.(m, 7H),-3.8 (t,2H), 3.95 (m, 1H), 5.2 (m, 1B), 6.9 - 7.15 “(m,
7H), 7.5 {(m, 3H); MS [M-CF,COO0]*: 554. .
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Example 48 - o :
1~ [3-(Blphenyl - yloxy}propyl]—B(R}-(Z hydxoxy -2,2-dithien-2~-

.ylacetoxy) -1- azonlablcyclo[z 2. 2}~octane, trlfluoroacetate.

The tltWe compound was syntheswsed accordlng to methods ¢ and b. The

yleld of final step was 22 mg , 19ﬁ.1H~ NMR (DMSO-d6) : 5 1.7 (m, 2H),

1.9 (m, 2H), 2.15 (m, 2H), 2.3(m, 1H), 3.2 = 3.5(m, 7H), 3.95(m, 1H),
C4.1 (¢, 28), 5.25 (m, 1H), 7.0 (m, 4H), 7.2(m, 2H), 7.3(t, 1H), 7.45 .

(t, 28), 7.5 (m3H), 7.6 (m, 4H); MS [M-CF;C00]*: 560.

_Example 49

3(R)—(2 Hydroxy -2 ,2-dithien-2- ylacetoxy)—l [3-(5,6,7,8~
tetrahydronaphthalen« -yloxy)-prqpyl]~1 azoniabicyclo[2. 2 2]octane,-

trl“lucroacetate

The tltle compound was synthesmsed according . to methods ¢ and b. The

'yield of final step was 23 mg , 21%. H- NMR (DMSO_d6). & 1.7 (m, 6H),

1.8 - 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, 18), 7.0 (m, 2H), 7.2
{m, 2H), 7.5 {(m, 3H); MS [M-CF,C00]*: 538.

Exa.mple 50
3{R} =~ {2~Hydroxy-2 ,L*diﬁhlén” ~ylacetoxy)~1- {3 (naphtha;en* ~yloxy)
propyl] lwazonlabzcyclo[Z 2. ZIoctane, trlfluoroacetate'

The title compound was synthe51sed according’ to methods ¢ and b The

. yield of final step was 17 mg , 15%.. 'H- NMR (DMSO-d6) : & 1.7 = 2.0 ~(m, |

4H), 2.1 (m, 1H), 2.35 (m, 1H), 3.15 - 3.35 (m, 7H), 3.95 (m, 1H), £.17
(t, 2H), 5.25 (m, 1H}, 7.0 (m, 28), 7.15 (m, 3H), 7.35 {m, 2H), 7.5 (m,
4H), 7.85 (m, 3H); MS [M-CF,CO0]*: 534. o

'‘F‘..:a=:aan2np;Lt= 51 )
S 3(R)-(2-Hydroxy~2,2-dithien-2~ ylacetoxy} -1-[3~ (naphthalen-l-
vlioxy)propyl]-1- azonlablcyclofz 2.2}octane; trlfluoroacetate .

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

. Example. 52.

1—{3f(2~Chlcréphenoxy)propyl]—3(R}~(z-hYdioxny,2~dithien*2—ylacgtox
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”.Y) 1—azon1ab1cyclo [2 2. 23octane, t*mfluoroacetate L
" The tltle comoound was synth651snd accordxng to methods ¢ and b The

,’yleld of final step was 20 mg , 18%. *H- NMR (DMSO- de): & 1.65 - 2.0

(m, 6H), 2.35 (m, 1K), 3.2 (m, 1H), 3.3 - 3.55 (m, 6H), 3.95 (m, 1H),

4.15 (t, 2H), 5.25 (m, 2H), 7.0 (m, 3H), 7.2 (m, 3H), 7.35 (t, 1H),

7.45 (4, IH), 7.55 (m, 3H); MS [M-CF,CO0]*: 519.

Exam@lé 53 . , . o

1 [3=-{4- Fluorophenoxy)propyl} B{R)~{2 hydroxy -2, 2= dlthlen 2—

ylacetoxy) -1- azonlablcyclo [2.2.2]octane; chloride '

The title compound waa synthesised according to'methbds ¢ and a. The.
yield of final step was 180 mg , 59%. H- MMR (DMSO-d6): & 1.65 - 2.15

(m, 6H), 2.25 (m, 1R), 3.2 {m, 1H), 3.25 - 3.55 (m, 6H), 3.95 (m, 2H),

4.0 (t, 2H), 5.25 (m,,lﬁ}, 7.0 (m, 4H), 7.15 (m, 43),'7755>(m;_3H}; MS

[M-C1]*: 502; mp 160 °C.

Example 54

i- [3~(2, 4*D1£luorophenoxy)propyl] -3 (R}~ (2~ hydroxy -2,2- dlthmen~2—
ylacetoxy) -1- azonlablcyclc[Q.2.2]octane,_ trmfluoroacetate

The title compound was synthesised accordinq‘tc'methbds ¢ and b. The
yield of final step was 14 mg , 13%. “H- NMR {DMSO-d6): & 1.65 - 2.0
(m,-4H}, 2.15.(m, 2H), 2.35 (m,, 1H)., 3. 2 (m, 18}, 3 25 - '3.35. {m, GH),A
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, 23), 7.55 (m, 3H); MS [M-CF,C00]*: 520. |

Example 55

3(R)—(2 Hydroxy- 2 2~-dithien- 2-ylacetoxy) 1 [3= (3~ tr;flucromethyl
phenoxy}propyl} l-azonlablcyclo{z 2. 2]octane, trlfluoraacetate ‘
The title compound was syntheslsed accor dlng to. methods c and b. The.
yvield 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,'2Hf, 5.25 (m, 1H), 7.0 {(m, ZH),~7.2~(ﬁ, 2H{fr7.25 -

7.35 (m, 3H),...7.5 -~ 7.6 (m, 4H}; MS [M-CF,C00]*: 552.. .
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'Example 56 : . ‘
1-[3~-(3~ Cyanophenoxy)propyl] B(R)—(Z hydroxy 2 2 dlthlen 2-

: ylacetoxy) -1- azonlablcyclo f2.2. 23octane, trifluorcacetate

.The tltle compound was synthesn_sed accordlng to methods c and b. The
: yleld of final step was 18 mg , 17%. ‘H- NMR (DMSO-d6): & 1.65 - 2.1 .
(m, 6H), 2.35 (m, 1H), 3.2 (m, 1), 3.3 -3.55 (m, 6H), 3.5 (m, 1H),

4,15 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7, 18 (m, 28), 7.3 (4,
1H), 7.45 (m, 2H), 7.5% (m, 4H); MS [M—CE}COO]*S 509. '

’.Example 57

1-[3~- (4 Cyanophenoxy)propyl] B(R) (2—hydr0xy~2 2—d1thlen—2—ylacetoxy)—

':1-azon1ab1cyclo {2 2. 2]octane bromlde

The t:.tle compound was synthesxsed accordlng to methods c and a. The ;

yield of final step was 180 mg , 53%. 'H- NMR (DMSO-d&): & 1.65 - 2.2
(m, €H)," 2.3 (m, 1H), 3.2 (m, 1H), 3.3 = 3.55 (m, 6H), 3.95 (m, 1H),
4.15 {t, 2H), 5.25 (m, 1H}, 7.0,(m,t2H);‘7.1 {d, 2H), 7.15 (m, 2H),
7.5 (m, 28), 7.8 (d, 2H); MS [M-Br]®: 509; mp 158°C.

Example 58 _ ‘
I(R}-(2~ Hyd;oxy 2,2~ Qltnlen 2—ylacatoxy) 1-&3 {3~methoxynhenoxy)
prcpyl}«1=azun1a blcyclo;Z.Z.Z}octane; trlfluoroacetate

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

yield of final step was 19 mg , 18%. 'H- NMR (DMSO-d6): & 1.65 - 2.15-

(m, 6H), 2.15 {m, 1H), 3.2 (m, 1H), 3.3 - 3.5 (m, 6H), 3.75 (s, 3H},
3.95 (m, 1H), 4.0 (t, 2H), 5.25 (m, 1H), 6.55 (m, 3H), 7.0 (m, 2H), 7.2

(m, 3H), 7.55 (m, 3H); MS [M-CF,C00]*: 514.

- Example 5? .
3(R)-(2—Hydroky»2 2~dithien-2- ylacetcxy) -l [3 (4-methoxyphenoxy)

'f propyl] l—azonlabmcyclo[Z 2.2)octane; trlfluoroacetate

The tltle compound was synthesised according to, metnods ¢ and b. The

‘yield of final step was 14 mg , 13%. 1H~ NMR (DMSO d6): & 1. 65 - 2.15%
(m, €H), 2.35 (m, 1H), 3.2 (m, 1H), 3 3 - 3.5 {(m, 6H), 3. 7 (s, 3H),
3.9 ‘?:Qt(m' 3H) 5.25 (m, 1H), 6.9 (s, 4H), 7.0 (m, 2H), 7.15 (m, 2H),
' 7.5 (m, 3H); MS [M-CF,CO0]*: 514. '
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Example 60 . .
1 [3 {(Benzoll, 3]dloxol S*yloxy}propyl] B(R)—(Z—hydroxynz 2= dlthlen 2 f‘

«ylacetoxy) 1 azcnlablcyclo[z 2.2]octane; trxfluoroacetate

"The title compound was syntheSLSed accordlng to methods c and b The~ '

yield of final step was 19 mg , 17%. 'H- NMR (DMS50~dé): & 1.65 - - 2.15

(m, 78), 2.3 (m, 1H), 3.15 (m, 1H), 3.25 - 3.5 (m, 6H), 3.9 - 4.0 (m,
3H), 5.25 (m, 1H), 5.95 (s, 2H), 6.4 (d, 1H), 6.65 (s, 1H), €.85 (d,
1), 7.0 (m, 2H),:7.2 (m; 2H), 7.5 (m, 3H); MS [M-CF,CO0]*: 528.

uxample 61

. 1-[3~-(2- Carbamoylphenoxy)p:opyl] 3{R)—(2~hydroxy~2 2 dlthlen 2-

ylacetoxy) 1- azon;ab;cyclc{Z.Z.2]octane, trifluocrcacetate

. The title compouﬂdeas syntﬁesised according to methods . ¢ and b. The
'yield of final step was 18 mg , 16%.'H- NMR (DMSO-d6): & 1.65 - 2.0 (m,.
C4m), 2.2 (m, 2H), 2.3 (m, 1H), 3.15 (m, 1H), 3.25 - 3.55 (m, 6H), 3.95

(m, iH), 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. - ' S

Example 62 -
1=-[3~- (3~Dlmethy1amlnophenoxy)pxopyl} S(R)—(thgdroxy—z 2—d1thlen-2~y

1acetoxv)—7~azonlab1cycl .H.2F210ctane tﬁﬁﬁlggxoacetaté

' The title compound was synthesised according to methods ¢ and b. The .
'yield of final step was 19 mg , 17%. *H- NMR (DMSO-d6): 5 1.65 - 2.15
(m, 6H), 2.3 (m, 1H), 2.85 (s, 68), 3.1 - 3.5 (m, 7H); 3.85 - 4.0 (m,

34), 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 “(m, 2H), 7.5 (m, 3H); MS [M-CF,C00]*: 527.

© Example 63 N
- 3(R)~ (2~Hydroxy~2 2~ dlthaen*z—ylacetoxy} 1~[3 (4—nltrcphenoxy)p*cpy1
;5m§0«n”"

J-il-azoniabicyclo[2.2. 2]octane; triflucroacetate T

The title compound was synthesised accordlng to:methods c .and b. The

yield of final step was 22 n@'; 20%. - *H- NMR (DMSO-d6): & 1.65 - 2.0
(m, 4H), 2.2 (m,‘ZH),'.' 2.3-(m, 1H), 3.2 (m, 1H), 3.3 = 3.5 (m, 6H),
3.95 (m, .1H), 4.2 (t, 2H), .5.25 (m, 1H), 7.0 (m, 2H), 7.15 (m, 4H),

7.5 (m, 3H), 8.15°(d, 2H); MS [M-CF,CO0]*: 529.
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‘ Example 64 ) - ) . .
'B(R)—(Z Hydroxy 2 2~ dlthlen 2~ ylacetoxy) 1*[3 (3~n1trophenoxy)

propyl] lwazonlablcyclo [2.2.2]octane; trlfluoroacetata

The title” compound was synthesxsed accordlng to methods ¢ and b The

Cyield of flnal step was 18 mg , 16%. 1H-— MMR (DMSO-d6): B 1.65 - 2.2
(m, 6H), ‘2.3 (m, 1H), 3.15 - 3.55 (m, .7H), 3.95 (m, 1H), 4.2 (&, -
" 2M), 5.25 (m, 18), 7.0 (m, 28), 7.2 (m, 2H), 7.45 (A4, 1H), 7.55 (m,
38), 7.6 (5, 1H),:7.75 (s, 1R), 7.85 (d, 1H); MS.[M-CE,C00]': 529.

Exam@le 65

i- {3 (4~Acetylam1nophenoxy)propyl] B(R} (2-hydroxy-2, 2-dithien—2f
ylacetoxy)~1-azon1ablcyclo£2 2. 2]octane, trifilucroacetate .

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

yle;d of final step was 19 mg , 17%. ig- NMR (DMSO-d6): & 1.65 — 2.15

(m, €H), 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,C00]*: 541.

. Example 66 v , o
'3(R)-(4-ﬁydroxy-2 2-dithien~2 —ylacetoxy) -1-[3- (3~methoxycarbonylphen

=

oxy)propyl]~l-azeoniabi cyclo [2.2.2]cctane; tﬁﬂfluorcace* te

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

'yield of final step was 18 mg , 16%. 'H- NMR (DMSO-d6): & 1.65 - 2.2

(m, 6H), 2.3 (m, 1H) , 3,2_(m, "), 3.3 -3.5 (m, 6H), 3.85 (s, 3H),

©3.95 (m, 1H)}, 4.1 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), .7.15 (m, 28),

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

Example 67 - .
3(R)-(2—Hydrcxy~2 2 ~dithien-2 —ylacetoxy) l {3~ {4 (3—hydroxypxopyl}
phenoxy]propyl} ~1- azonlablcyclo{Z 2.2]octane; trlfluoraacetata »
The title compound was synthesxsed according to.methods’ ¢ and b. The
yield of final, step was 14 mg , 13%. 'H- NMR (DMSO-d6): & 1.6 - 2.15
(m, 8H), 2.3 .(m, 1H), 2.55 (¢, 2H), 3.2 (m, 1H), 3.25 - 3.55 (@,
OH), 3.85 - 4. 0 Am,.3H), 4.45 (t, OH), 5.25 (m, 1H), 7.85 (d, 2H), . 7.0
(ﬁ, 2Hy, 7.1 (d, 2H), 7.15 (m, 2H), 7.5 (m, 2H}; MS [M-CF,C00}": 542.
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‘AExample 68

E(R) (2~Hydroxy~2 2= dlﬁhlen~2~ylacetoxy) =1m[3= (Z-hydroyymethylphanoxy)

propyll-1- azonlablcvc of[2.2. 2]octane, trlfluoroacetate

The tltle compound was syntheSLSed accordlng to methods ¢ and b. The

yleld of final step was 16 mg , 15%. 'H- NMR’ (DMSO dae): & 1.7 -~ 2.2.(
6H), 2.35 (m, 1H), 3.1 - 3.5 (m, 7H), 3.9 - 4.05 (m,” 3H), 4.5 (m,
2H), 5.0 (t, OH)}, 5.15 (m, 1H), 6.9 - 7.05 {m, 4H>,V 7.2 (
7.4 (d, 1H), 7.5 (m, 3H); MS [M-CF{C00]*: 514, |

. 2H),

. Example &9 ‘ v
B3R - (2 Hydraxy-z 2—d1ﬁh1en~2—ylacetoxy) ~1=-[3~ (B—hydroxymethylnhenoxy)i

propyl}-1i- azonlablcyclo[z 2.2]octane; triflucrcacetate

The title compound was synthesised accordlnq to methods ¢ and b: The‘
yield of final step was 16 mg , 15%. 'H- NMR (DMSO d6): & 1.7 -2.2 (m,
6HY, 2.35 (m, 1H), 3.15- 3.5 (m, 7H), 3.9 (m, 1H), 4.05 (t, 2H),
4.25 (4, 2H), 5, 25 (m, 28), 6.8 (d, 1H), 6.9 (m, 2H), 7.2 (m, 28),

7.25 (t, 1H), 7.5 (m, 3H); MS [M-CF,C00]*: 514.

Example 70

3{R)~{2~-F ydrcxy—Z,awd*thlenﬂ2~ylaCEuoxy)« L5~(G»Hydrﬁxvmethylnhenoxv)

propyl] -1 azonlablcyclo[z 2.2]octane; triflucrcacetate
The tltle compound was synbh951sed accordlng to methods c and b. . The

' yleld of final step was 17 mg , 16%. ‘H- NMR (DMSO-d6): & 1.65 - 2.2

(m, 6H), ‘2.3 {m ‘1H), 3.15 - 3.55 (m, TH), 3.9.f 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,CO0]*: 514.

5

._Exaﬁpla fl E
TRy~ (2~ Hydrcxy 2 2- dlthlen 2= ylacetoxy) -1-[3~-{2~ hydroxyphenoxy)”
»pronyl] -1 azonlablcyclo[z 2.2}octane; trlfluor@acetate . '
The . tltle compound was svn;hesxsed according to metbods c and b. The'
‘yield of final step was 24 mg , 19%. 'H- NMR (DMSO-d6): & 1. 65 - 2.15
(m, 6H), -2.35 {m, 1H), 3.2 (m, 1H),_ 3.25 - 3.55 (m, 6H), 3.95 (m, . .
' “1H), 4.0 (t, 2H), 5.25 (ﬁ, 1H),- 6.7 -6.85 (m, 3H), 6.95 (d, 1H),
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7.0 (m, 28), 7.2 (m, 2H), 7.5 (m, 3H), 8.85 (s, OH); MS [M-CF,CO0]*:

10

15

20

25

-+ 30

" 500.

| ﬁxampie 72

..B(R)-(Z -Hydroxy-2,2-dithien-2-ylacetoxy)~1- [3 (4~hydroxyphencxy)
 propyl] 1—azon1ablcyclo{2 2. 2]octane, triflucrcacetate . )

The title compound was synthesised according to.methodsic'and b. The

yield of final step was 16 mg , 15%. H- NMR (DMSO-d6): & 1.65 -2.1 (m,

6H), 2.3 (m, 1H), 3.2 (m, 1H), 3.25 - 3.5 (m, 6H), 3.95 (m, 3H),

5.25 (m, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 7.0 (m, 28), 7.2 (m, 2H),
7.5 (t, 3H), 9.0 (s, OH); MS [M-CF,CO0]*: 500. ' B

Example 73

.BCR)-(Z-Hydroxy -2, 2-d1th1en»2 ylacetoxy) g Rl R g T hydxcxyphengxy)

propyl} -1- azon1ab1cyclo{2 2 2}octane, trlfluoroacetate

The tltle compound was synthesised accordi ncr to mnthods c and b. The;
vield of final step was 16 mg , 15%. 'H- NMR (DMSO déy: & 1.65 - 2.15
(m, 6H), 2.3-(m, 1#), 3.2 (ﬁ, 1R), 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, 38), 7.2 (m,

2H), 7.5 (m, 3H), 9.45 (s, OH); MS [M-CF,C00]}*: 500.

‘Example 74

3 (R} = (2-Hydroxy~-2,2-dithien-2 —ylacetoxy) =1={3-pyrrol- lvylpropyl) ~1l~-a

'zonxabzcyclo{2 2. 2}octane, trifluorcacetate

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

vield of final step was 21 mg , 22%. *H- NMR (DMSO-dé): & 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), 7.15 (d, 2H), 7.55 (m; 3H);MS [M-

Tr,C001*: 457,

Emample 75
3R}~ (2~ Hydroxy ~-2,2- dlth;en -2=-vlacetoxy) =1l-{(4~oxo~-4~ thlen~2—ylbutyl)

,=l= azovlablcyclo{2 2. 2}octane, trlfluoroacetate

The title compound was synthesised according to methods c and b. The
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yield of final step was 18 mg , 17%. *H- NMR (DMSO-d6): & 1.7-1.85 (m, .

2H), 1.9-2.1 (m, 4H), 2.3 (m, 3H), 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), .
'7.55 (m, 3H), 7.95 (d, 1H), 8.05 {d, 1H); MS [M-CF,CO0]*: 502.

Example 76

3(R)-(2 Hydrcxy 2,2-dithien- 2 -ylacetoxy)-1- [3*(1 methyl [1H]—
 4Lm1dqzol.2 ~ylsulfanyl)propyl]-1- azonlablcyclo[Z.Q,ZJoctane,

trifluocrocacetate

- The tit;ebompound was synthesised according to'methods c ané?.b. ‘Ihe '

vield of final step was'26 mg , 25%. 'H- NMR. (DMSO-d6): 5 1.7 (m, 2H),
1.85 - 2.05 (m, 4H), 2.3 {(m, 1H), 3.25 - 3.5 (m, 7H), 3.6 (s, 3H),

3.9.(m, 1H), 4.2 (t, 2H), 5.2 (m, 1H), 7.0 (m, 3H), 7.15-(m, 2H),

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

Example 77 ‘ ‘
B(R)—(2—Hydroxy~2,2—dithienw2—ylacetoxy)—1—(2—thien~2—ylethyl)—1-azo
niabicyclo[2.2.2]octane; bromide

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

yield of final step was 430 mg , 54%. 'H- NMR (DMSO-dé): & 1,6-1.8 (m,
2H), 2,3 Im, 1H), 3,15-3,3 (m, 4K), 3.35-3.55(m, 5H), 3,95 (m, 1H),.

5,25‘(m, 1HY, 7,0 {m, 4H), ?,15~(m¢ 2HY, 7.4-7,5 {m, 4H); MS [MwBr]%
460; mp 206°C. ) '

Example 78

3(R) - {2-Hydroxy-2,2~- d;th;en-Z ylacetoxy) -l (3 thzen»Z—ylpxopyl) ~-l-az

onlablcycloIZ 2. 2}octane bromide

The. title compound was synthesised accord;ng to methods ¢ and a. The
yield of final.step was 600 mg , 77%. 'H- NMR (DMSO-d6): & 1.6 -1.8 (m,
2H), ‘1.85 ='2.1 (m, 4H)," 2.3 (m, 1H), 2.8 (t, 28), 3.1 - 3.5 (m,
M), 3.9 (m, 1), 5.2 (m, 1H), 6.9 - 7.05 (m, 4H), 7.15 (m, 2H),
7.4 (d, 1H), 7.5 (m, 3H); MS [M-Brl*: 474; mp 138°C. -

. Example 79 _ . ) e .
1- [3 {(Benzothiazol~- 2—yloxy)propyl} 3(R)—(2—hydroay~2 2-dithien-2-
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ylacetoxy) ~1- azonlablcyclo[2 2.2]octane; trlfluoroacetate

The title compound was synthe5lsed accordlng to methods c and b. The

~ yield of final -step was 23 mg , .21%. ‘H- NMR (DMSO-d6): & 1.65 - 2.1

(m, 6H), 2.3 (m, 1H), 3.15 (m, 1H), 3.25 - 3.5 (m, 6H), 3.85 (m,

©1H), 4.0 (t, ZH),»'5.2,(m, 1H), 7.0 (t, 2H), 7.15 (m, 2H), 7.25 (m, .

1H), 7.45 {m, 5H), 7.7 {(d, 1H); MS [M-CF,CO0}*: 541.

Example 80

. ‘ 1 (3~Banzyloxypropyl) 3{R)~(2 hydroxy- 2 Z—dlthlen— —ylacetoxy) -1 =
10

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

azoniabicycle[2.2.2] octane, trlfluoroacetate

vield of flnal step was 16 mg , 15%. 'B- NMR (DMSO-d&): & 1.65 (m, 2H) ,

1.9 (n, 4H), 2.3 (m, 1H), 3.1 - 3.4 (m, 7H), 3.5 (t, 2H), 3.9 (m.
1H),. 3.9 (s, 2H), 5.2 (m, 1H), 7.0 (m, 2H), ~7.15 (m, 2H), 7.35 (&
5H), 7.5 (m, 3H); MS [M~CF,C00]*: 498. ' -

Example 81 )
3(RY~(2~ Hydroxy~2 2- dlth;en 2—ylacetoxy} 1 [6~ (4~phenylbutoxy)

hexyl] 1-azon1ab1cyclo {2.2. 2}octane, ‘bromide

'The title ”ompcund was synthesised acccrdwng Lo methods ¢ and a. The

vield of final step was 560 mg , 60%. *H~- NMR (CDCl;): & 1.2 ~1.75 (m,.
16H), 1.8 - 2.1 (m, 4H), 2.4 (m, 1H), 2.6 (t, 2H), 3.3 - 3.75 (m,
11H), 4.2 (m, 1H), 5.3 (m, 1H), 6.0 (bs, OH), 6.95 (m, 2H), 7.15 - 7.3

(m, 9H); MS [M-Br]*: 582.

. Example 82

3{R}~(2~Hydroxy-2 2 dithien- 2~ylaeetoxy)~ ~(4’phenoxybutyl) -1~

‘azonlabxcyclo{Z 2.2}octane; bromide o
" The title compound was synthesised according to methods c and a. The

yield of final step was 240 mg , 30%. 'H- NMR (DMSO<d6/CDCl;): & 1.8

- 1.95 (m, 6H), 2.1 (m, 28), 2.45 (m, 1H), 3.18 (m, 1H), 3.5 - 3.8
(m, 6H), 4.0 (t, 2H), 4.15 (m, 1#), 5.15 (m, 1H), 6.7 (s, OH), 6.9,
(m, 58), 7.15 (d, lH), 7.25 {(m, 5H); MS [M-Br]': 498; mp 161°C. -

.

Example 83
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, S(R)—(Z Hydroxy -2 ,2= dlthlen 2~ylacetoxy) -1l- (2-phenoxyethyl) 1- '

azonzabmcyclo[Z 2. 2]octane bromide ,

The tltle compound was synthesmsed accordlng to. methods ¢ and a. The
yield of final step was 380 mg , 50%. 'H- NMR® (DMSO-d6): & 1.85. (m,
2H), 2.05 {m, 2H), 2.4 {(m, 1H), 3.6 - 4.1 (m, 73), ‘4.35 (m, 3H),
5.25 (m, 1H), 6.0 (bs, OH), ;6.9' (m, 4H), 7.0 (t, 113),.,7.1 ~(‘dd,,'2ﬂ'),u
7.2 (dd, 2H), 7.3 (¢, 2H); MS [M-Br]*: 470; mp 4B°C. o '

Example 84

~1-(2~Benzyloxyethyl) ~3(R) - (2~ hydroxy ~2,2~- dlthzen Z-ylacetoxy) S

azon;ablcyclc[2 2. 2]octane, triflucroacetate

The tltle compound was synthesmsed according to_méthbds c and b. The

yiéld‘of final‘step was 17 mg , 17%. *H- NMR-(DMSQ~d6)£ 5 1.65 - 2.0
(m, 4H), 2.3 m, 1H), 3.2 - 3.55v{m, 7H),‘ 3.85 (m, 2H), 4.5 (s,

2H), ~5.25 (m, 1H), 7.0 (t, 2H), 7.15-(t, 2H), 7.3 - 7.4 (m, 4H),

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

Example B5
3(8)~(2- Hydroxy~2 2= dlthlen ~2-ylacetoxy)-1- (3-phenoxypropyl) 1—

azon;ab;cyclo{Z 2.27 octane; bromide

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

yvield of final step was 600 mg , 54%. 1H~ NMR (DMSO d6/CbCl,): & 1.85
- 2.3 (m, SHJE 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
{m, 3H), 7.15 (m, 2H}, 7.2 (d, 1H), 7.3 (m, 4H); MS [M-Br]*: 484;

mp 230°C.

Examgle 86

4- (2-Bydroxy-2,2- dlthlen—Z -ylacetoxy) -1~ (3—phenoxypropyl) ~l-azonia

bicyeclo[2.2.2]octané; bromide

The title compound was synthesised according tofmethodé f and a. The

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

©2.35 (m, €H), 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. ..
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'Example 87

'4 (2~Hydrcxy—2 2~ dzth;en—Zuyl acetoxy) 1~phenethyl l azonzabzcyclo{Z

2. Zloctane, bromide

lThe'title Qompouhd was synthesised abcording‘to'methods'f and é "The

vield of final step was’260-mg, 57%. H- NMR (DMSOfdG} '3 2.35 (m, 6H),v4

3.0 (m, 2H), 3.4 (m, 2H), 3.75 (m, 6H),7.0 (m, 2H), 7.3 - 7. 5 (m, 6HJ,
7.55 (m, 2H); MS [M-Br]*:454; mp 195°C.. |

Example B8

1-(3~ phenoxypropyl)*B(R)~(2 2 dzthzen 2= ylproplonyloxy) 1- .
,azonlablcyclo[z 2. 2]octane bromlde

‘The title compound was syntheslsed accordlng to methods ¢ and a. The

yield of final step was 390 mg , 92%. 'H- NMR (DMSO-d6): & 1.65-2.20

(m, €H), 2.10 (s, 3H), 2.30 (bs, 1H), 3.10 (m, 1H), 3.30-3.60 (m, 6H),
$3.95-4.10(m, 3H), 5.20 (m, 1H), 6.90-7.05 {m, 58), 7.05-7.10 (m, 2H),

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

Example 89
B(R)-(ZnHydroxy—Z 2 dlthlen 3~ ylacetoxy) -1- (3—phenoxypropyl) -1-
azeoniabicyclo[2.2.2]octane; bromide -

The tltle compound,was synthesised according to methods ¢ and a. The

yield of final step was 300 mg, 76%. 'H- NMR (DMSO-d6): 5 1.6 (m, 1H),

3.15 {m, 1H), 3.3 - 3.6 (m, 6H), 3.9 (m, 1H), 4.05 (t, 2H), 5.2 (m
1H),. 6.75 (s, OH), 6.95 (m, 3H), 7.15 (m, 2H), 7.3 (t, 28), 7.4
~ 7.5 (m, 4H); MS [M-Br]*: 484; mp 219°C. '

1.75 (m, 1H}, 1.8 - 2.0 (m, 2H), 2.0 - 2.2 (m, 2H), 2.3 ‘(m, 1H),

Example 90 .
B(R) (2~Hydroxy-2,2- dlthlenyl B*ylacetcxy) 1 {3~ thlen~2—ylpropyl}-1~’

azcn1ab1cyclo[2 2.2]octéne; bromlde . »
The title compound was synthe51sed accordlng to,methods c and a. The

yield of final step was 300 mg, 77%. *H- NMR (DMSO-d6) : 5 1.5-1.6 (m,

1H), 1.6-1.75 (m, 1H), 1.8-2.1.(m, 4H), 2.25 (m, 1H), 2.8 (t, 2H),
©3,05-3.5 (m, 7H), _3.8-3.95 (m, 1H), 5,15 (m, 1H), 6.75 (s, OH),

6.9-7.0 (m, 2H), 7.1 (m, 2H), 7.35-7.55 (m, SH); MS [M~Br]®: 474 ; mp
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192°C..

Example 91 | | A

3(R) - (2~Hydroxy-2, 2&diﬁhieﬁ~3—yl~acetoxy}—lfphenethgl—l-azoﬁiabicyclo‘
[2.2. Zlcctane, trifluorcacetate o o '

The title comnbund was syntheslsed according to methods c and b. The‘
yield of flnal.step was 63 mg, 48%. *H- NMR (DMSO-dé&): 6 1.5-1.7 (m,
18), ;.7-1;85‘(mgf13>} 1.9-2.1 (m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 2H),

3.15-3.6 (m, 7H), 3.9-4.0 (m, 1H), 5.2 (m, 1H), 6.8 (s, OH), 7.1 im,
2H), 1.25-7,35 (m, 5H), 7.4 (m, 2H), 7.5 (m, 2H); MS [M~CF3C00]*: 454.

Example 92

13(R) (2-Bydroxy-2,2~dithien- 3-y1 acetoxy) o (3-phenyxpropyl) ~l-azonia -

bicycloi2.2. 2]octane, trlfluoroacehate

The title compound was syntheSLSed accordlng to methods ¢ and b. The

yield of final step was 75 mg, 55%. H- NMR (DMSOfdG). 5 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), 5.15(m, 1H), 6.75 (s, OH), 7.1 (d, 2H), 7.2-7,35 (m, S5H), 7.4

“{m, 2H), 7.5 (m, 2H); MS [M-CF3C00]*: 468.

Example 93 .
3(R)—(2—Hydrcxy-2lz?dithien— «ylécetéxy)—1*(4fphén§lbutyl)~1~azoniab‘

Lcyclo[Z 2. 2]octane, triflinoroacetate

' The title compound. was synthemlsed accordlng to methods ¢ and b. The

yvield of final step was 68 mg, 48%. *H- NMR {DMSO~dE) : 6»1.5 1.8 {m,
6HY, 1.8-2.0 {m, 2H); 2.25 (m, 1H), 2.6 (m, 2H), 3.05 (m, 1H),

' 3.15-3.45 (m, 6H), 3.85 (m, 1H), 5.15(m, 1H), 6.75 (s, OH), 7.1 (d,

2H), 7.2 (m, 28), 7,3 (m, 3H), 7.4 (m, 2H), 7.5 (m, 2H); MS [M-
CF3C00]*:. 482. - '

' Example‘94

3(R) -~ {(Z~-Bydroxy~-2,2- dlthlen— ~ylacetcxy) l (2 thlen—z—ylethyl} ~-l-azo

nlablCYClo[Z 2. 2]octane, trifluorcacetate

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

yield of final step was 65 mg, 49%. 1B~ NMR (DMSO-d6): & 1.5-=1.65 (m, -
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18), 1.65-1.78 (m, 1H), 1.85-2.05 (m, 2H), 2.3 (m, 1H), .3.1-3.6 (m,
 oE), 3.95 (m, 1H), 5,2 (m, 1H), 6.75-(s, OH), 7.0 (m, 2H), 7.15 (m,
" 2Hy, 7.45 (m, 3H), 7,5 (m, 2H); MS [M-CF3COO]*: 460. ' ’

Example 95

. 3(R)—(2~Eydroxy~2 2- dlthlen~ —ylacetoxy) 1 (4~phenoxybutyl) -1- azonla

bicyclo[2.2. 2]octane, trmfluoroacetate

The tltle compaund was synthesmsed accordlng to methods c and b. The

. yield ‘of final step was 63 mg, 43%. ‘H- KMR {DMSO-d6) : 6 1.5-2.0 {m, .

§H), 2.3 (m, 1H), 3.1 (m, 1H), 3.2-3.5 (m, 6H), 3.85 (m, 1H)}, 4.0
(m, 2H), 5.2(m, 1H), 6.75 (s, OH), 6.95 (m,-3H), 7.1 (d, 2H), 7.2 (m,
2H), 7,3 (t, 2H), 7.45 (m, 2H), 7.5 (m, 2H); MS [M-CF3C00]*: 498. .

_ t".Examplé 96 o o -
- 15 g3{R)~(z-aydroxy~2 2—dithien-3-y1£cetoxy)~;—(z-phenoxyethyli—l-azénia

: b;cyclo{2 2. Zloctane, tr;fluoroacetate

The title compound was syntheSLsed accordlng to methods ¢ and b. The

“yield of final step was 72 mg, 52%. lH- NMR (DMSO—dG}: 5 1.55~-1.65 (m,

1), 1.7-1.8 (m, 1H), 1.85-2.05 (m,2H), 2.3 (m, 1H), 3.2-3.6 (m,

5H), 3.7 (m, 2H), 4.05 (m, 1H), 4.4 (m, 2H), 5.2(m, 1H), 6.75 (s,
"OH), 6.95-7.05 (m, 3H), 7.1 (d, 2H), 7.3-7.5 (m, 6H); MS [M-CF3CO0]':

470.

Example 97

C1=[3- (4-Fluorophenoxy)propyl] S(R)»(Zﬂhydroxy—z 2—d1thlen~ —ylacetcx

yi}-l-azoniabicyclo{2.2. 2]octane, trlfluoroacetate

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

:yleld of final step was 75 mg, 54%. H~ NMR (DMSO-d6): & 1.55-1.65 (m,
1HY, - 1.7-1.8 (m, 1H), .1.85-2.0 (m, 2H),2.05-2.2 (m,‘za), 2.3 (m,
1H), 3.1-3.2 (m, 1H); 3.25-3.55 (m, 6H), 3.85-3.95 {m, 1H), 4.0 (¢,

2H), 5.2(m, 1H), 6.75 (s, OH), 6.95 (m, 2H), 7.15 (m, 4H), 7.4 (m,
26), 7.5 (m; 2H); MS [M-CF3C00]*: 502. - '

3(RY~ (2—Hydroxy—2 2—d1thlen 3—y1acetoxy) -1- (3—phenylallyl) -1= azanlab
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icyclo[z.z.zloctédé;.trifluoréacetaﬁé

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

yleld of final" step was 24 mg, 17%. ‘H- NMR (DMSO-dGY:‘é 1.8 - 2.05.
(m, 4H), 2. 3 (m, iH), 3.15 (m, 1H), 3.3 - 3.5 (m, 4H}, 3.9)(m, 1H),

4.05 (m2H), 5.25 (m, 1H), 6.35 (m, 1H), 6.75 (s,.OH), 6.85 (t, 1H),
7.1 {m, 2H), 7.3-7.5 {(m, SH), 7.55 (m, 4H); MS. [M-CF3C00]*: 502.

fExampla 88

1- (Bwphenylallyl) 3(R)*(9 Hydroxy—Q[H] ~fluorene- 9~ carbonyloxy) -1=
azonmabzcyclo{Z 2. 2}octane bromzde

The title compound was syntheSLSed accordlng to methods ¢ and .&. The

yield of flnal step was 400 mg , 93$ H- NMR {DMSO-d6): & 1.35-1.50 {m,
1H), 1.60-1.75 (m, 1H), 1 75-1.95 {m, 2H), 2.10 {(m, 1H), 2.85 (m, 1H),

3.10 (d, 1H), 3.20-3.50 (m, 3H), 3.85 (m ,1H), 4.0 (dd, 2H),. 5.05 (m,
1H), 6.40 (dd, 1H), 6.80;5‘90'(d 1H), 6.85 (s, OH), 7.20-1. 50 (m, IH),

7.60 {(m, 4H), 7.80 (m, 2H); MS [M-Brl*: 454, mp 146°C.

Example 100

,‘S(R}~(9 Hydroxy-Q[H} fluorene—Q ~carbonyloxy} -1~ (3-phenoxy propyl)—

1~azon1ab1cyclo{2 2.2} octane; bromide

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

'yield of final step was 690 mg , B83%. 'H- NMR (DMSO-d6): & 1.47 (m,

1H), 1.68 (m, 1H), 1.87 (m, 2H), 2.1 (m, 3H), 2.89 (m, 1K), 3.15 (d,
1H), 3.4 (m, 5H), 3.9 (m, 1H), 4.0 (m, 2H), 5.04 (m, 1H), 6.85 (s, OH),
6.97 (m, 3H), 7.35 (m, 4H), 7.45 (m, 2H), 7.65 (m, 2H), 7.85 (m, 2H);
MS [M-Brl®: 470; mp 108°C. ' |

Examplé 101
3kR)~(9 Hydroxf 9£H] ~fluorene~-9- carbonyloxy)~ —phenethyl»l«

" azoniabicyclo[2.2. 230ctane, bromlde

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

yield of final step was 170 mg, 74%. 'H- NMR. (DMSO-d6): & 1.45 (m, 1H),

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

3.3 - 3.5 (m, S5H), 3.85 (m, 1H), 5.05 (m, 1H), 6.85 (s, OH), 7.2
-~ 7.4 (m, TH), 7.45 {t, 2H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d,
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©2H); MS [M-Brl*: 440; mp 118°C.

Example 102 -

3 (R)~{9~Hydroxy- Q{HI fluorene 8- carbonyloxy) i~ (2~phenoxyethyl) -1~

azonlablcyclo[z 2 2]octane; bromide

The title compound was SynthQSlSEd accordlng to methods c and a. Tﬁe

“yield of final step was 460 mg, 96%. 'H- NMR (DMSO- d6): & 1.42 {m, 15),:i
1.66 (m, 1H), 1.80-1.88 (m, 2H), 2.08 (m, 1H), 2.93° (m,1H), 3.25-3.60
{m, 4B}, 3.65 (m,- ZH), 3.95 (m, 1H), 4.35 {(m , 2H), 5.02 {(m, 1H), 6.85

(s, LH, OH), 6.97 (d, 2H), 7.04 (t, lE), 7.20~7.45 (m, 6H), 7.55~7.60
(t, 2H), 7.80 (d, 2H); MS [M-Brl*: 456; mp 140°C.

Example 103
3(R)~(9~Hydrcxy—9[H}~fluorene g~ carbonylaxy)~1w(4*oxo~4~phenylbutyl)
*1—azon1ab1cyclo[2 2. 2]octane, trifluorocacetate

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

. yield of final step was 15 mg, 15%. H- NMR (DMSO-d6)‘ 5 1.45 {m, 1H),
1(65 (m} 8y, 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
(s, OH), 7.35 (t, 28), 7.45 (t, 2H), 7.55 -7.7 {(m, 5H), - 7.85 (d,
2H), 8.0 (d, 2H); MS [M~CF,;COO}*: 482.

Example 104 ] .
1=[3-({4~ Fluorophenoxy)propyl} 3(RY~ (8~ hydroxy-g[ﬁ] fluorane 9~

‘ carbonyloxy) L~ azonlablcyclo{Z 2.2]octane; chloride

The‘tltle compound was synthesmsed accordlng to methods ¢ and a. The

yield of final step was 440 mg, 94%. 'H- NMR (DMSO-dé): & 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, 1), 3.2 - 3.4 (m, 5H), 3.8 (m, 1H), 4.0 (t, 2H), 5.0 (m,
- 1H), 6.85 (s, OHJY, 6.95 {m, ZH), 7.15 (t, 2H), 97.35 (£, 2H), 7.45

(t, 24), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 {d,.2H); MS [M-Br]*: 488;
mp 142°C. '

‘Example 105

1—[3~(2J4—Difluorophenoxy)propyl]~3(R)~(9~hydrquf9[ﬁ]-fluoxene—Q—.
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L carbonyloxy) l-azonmablcyclo[z 2. 2]octane, trlfluoroacetate

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

vield of flnal step was 14 mg, 13%._‘HfANMR (DMSO-dG). &5 1.4 (m,_lH),

1.6 - 1.8 (m, 38), 2.1 (n, 38), 2.8 (m, 1H), 3.1 (d, 1), 3.2 - 3.4
" (m, SE), 3.85 (m, 1K), 4.05 (t, 2H), 5.0 (m, 1), 6.85 (s, OH),

7.05 (t, 1H), . 7.15 - 7.4 (m, 4H), ~7.45 (t, 2B), 7.55 (d, 1H), 7.65

(d, 1H), - 7.85 (d, 2H); MS [M-CF,C00]": 506.

Example 106

3(R)~(9~Hydroxy~9{H}—fluorene-g-caﬁbonyloxy) 1-(3—phenylam1nopxopy1}

-1- azcnmabmcyclo{Z 2.2}octane; trlfluoroacetate

The tltle compound was synthe51sed according to methods c aqd b. Tﬁe
yield of flnal step was 14 mg, 15%. g~ HMR (DMSO—dG) 5 1.4 (m, 1H),
1.6 (m, 1H), 1.8 (m,- 4H}, 2.05 (m 1H}, 2. 7 {m, 1H), 3,‘0'fm;v3HY{
3.2 - 3.4 (m, 6H), 3.8 (m, 1H), 5.0-(m, 1H), 5.6 (t, N), 6.55 (m,

3H), 6.85 (s, OH), 7.1 (t, 2H), 7.35 (dd, 23), 7.45 (ad, 2H), 7.55

(dd, 2H), 7.8 (d, 2H); MS [M-~CF,CO0]*: 469.

Example 107

3{(R)~(8~ Hydroxy 9[H]—fluorene~“ carbonyloxy] -1-[3-(4~hydroxyphenoxy}
propyl]-i- azo“_ab;ﬁyﬂTQYZ.Z.Z‘hv tane; triflucroacetate ~ ‘ _
The title compound was synth351sed accordlng to methods c and b. The

yield of final step was 15 mg, 15%. 'H- NMR {DMSO«dG} 5 1. 4 (m, lH),~

1.6 (m, 1H), 1.7 - 1.9 (m, 2H), 1.95.- 2.05 (m, 2H), 2.1 (m, 1H),
2.8 (m, 1H), 3.1 (d, 1K), 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,CO0]*: 486. ' SR o

BExample 108 4 o ‘
l—(2—Benzyloxyethyl)~3(R)-(9—hydroxy~9[H]—fluor§ne~9—carbonyloiy)~1r
azoniabicyclo[2.2. 2]octane- bromide ' ‘

The title compound was synthesmsed accordlng to methods c and a. The

yield of final step was 470 mg, 96%. lH~ NMR. (DMSO ae6). ,5 d. 4 “(m, 1H}.,

1.65 {m, 1H), 1.7 = 1.9 (m, 28y, 2.1 (m, 1E), 2:9. (m, 1H), 3.15 -
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3.5 (m, 6H), 3.75 @, 2H), 3.85 (m, 1H), 4.5 (s, 2H), 5.0 (m, 1H),

6.85 (s, OH), 7.3 = 7.5 (m, OH), 7.55.(m, 2H), 7.8 (d, 2H);
MS [M-Br]*: 470; mp 86°C.

Example 109 . :
B(R)—(gwﬂydroxy—gﬂ -fluorene-9- carbonyloxy) 1 (3~ thlenyl 2-ylpropyl}“

Cd- azonlabxcyclo[Z 2.2]octane; bromlde _ .
The title compoupd was synthesmsed accordlng to methods c and a. The

' yield of final step was 180 mg, 70%. 'H- MMR (DMSO-d6): 1.37 (m,

1H), 1.62 (m, 1H), 1.75-1.95 (m, 4H), 2.06 (m, 1H), 2.72j(m, 1H), 2.80
(m, 2H), 3.02-3.06 (m, 1H), 3.15-3.20 (m, 2H), 3.25-3.40 (m, 3H), 3.80
(m, 1H), 5.0 (m, 1H), 6.85 (s, 1H, OH), 6:95-7.0 (m, 2H), 7.25-7.50 (n,

. 5H), 7.55-7.65 (m, 2H), 7.85 (d, 2H); MS [M-Brl’: 460; mp 140°C.

Example 110

'3(R)—(Q—HYdrcxy*QH—f;uorene—Q-GarbonleKY)—1-(3—phenylpropy1)fl—azoh.

iébicyclo{Z.Z.Z]octane::trifluoroacetaté_
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): & 1.35 (m,,iH)/
1.6 (m;‘lH}, 1.7-1.90 (m, 2H), 2.05 (m, 1H), 2.5 (m, 2H)} 2.7 {m, 1H),
3.0 {(m., 1H), 3.15 (m, 2H), 3.2-3.4 {(m, 3H), 3.75 (m, 1H), 5

6.85 (s, OH), 7.20—7-50.(m, 9H), 7.55 (dd, 2H), 7.85 (d, 2H): MS [M-
CF3C00]*: 454, B ‘ |

[

{m, 1H},

Example 111

I{RY-(9~ Hydroxy—gﬁ flucrene~9~caxb0nyloxy) 1 (4wphenylbutyl} ~1l-azoni
ablcyclo£2.2.2}octane, trlfluqroacetate

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

yield of final step was 74 mg, 35%. H- NMR (DMSO-d6): & 1.35 (m, 1H),

1.45-1.65 (m, 5H), 1.7-1.90 (m, 2H), 2.05 (m, 1), 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, 4E), 7.45-7.5 (m, 2H), 7.55-7.6
(dd, 2H), 7.85 (d, 2H); MS [M-CF3CO0}%: 468. : ” '

Example 112
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S B(R)~ (Q—Eydroxy—QH—fluorene—9-carbonyloxy-l (2-thienyl~ Z—ylethyl) 1—
: azonlablcyclo[Z 2. 2}octane, trlfluoroacetate
‘The title compound was synthesmsed ‘according to methods c and b. The f
iyleld of final step was 79 mg, 39%. H- NMR (DMSO-d§): & 1.4 (m, 1H),
1;65 (m, 1H), 1.8-1.95 (m,‘zﬁ), 2.1 (m, 1H), 2.9~(m,,1H),' 3.1-3.25
’,(m,'4H>, 3.15 -3.45 (m, 5H), 3.85 (m, 1H), 5.05 (m, .1H), 6.85 (s,
OH), 7.0 (m, 2H), 7.35 (£, 2H), 7.45-7.5 (m; 3H), 7.55 (d, 1K), 7.65

(d, 1H), 7.85 (d, 2H); MS[M-CF3COO]*:446.

Bxample 113

3(R) - (9~ Hydroxy~9H-flucrene 9 -carbonyloxy) -1- (4-phenoxybutyl)~l azon

L iabicycle[2.2. 2]octane, trifluorocacetate )

‘The title compound was synthesised accordlng to methods c and b. The'

~yield of final step was 72 mg, 33%. 'H- NMR. {DM30-d6) :” & 1.4 {m, lH),
©1.55-1.9 (m, 7H), 2.05 (m, 1H), 2.7 (m, 1¥), 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.

Example 114 . .
3(R)~(9~Methyl*9{H}-fluorene-charbonylcxy)*1-(3~phenylallyl)41?

.azoniabicyclo{Z.2.2]octane;_bramidé »

tThe title coﬁpound was'synthesised according to methods ¢ and a. The
 yie1d of final étep~wés zbo mg ; 76%.'H- NMR (DMSO-d6): & 1.54 (m, 1H),
1.70-1.86 (m, 3H), 1.76.1(s, 38), 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, jH); 7.58-7.65 (m, 3H), 7.70-7.72 (m, 1H),
'7.87-7.90 (m; 2H):; MS [M-Br]*: 450; mp 234°C. - |

H

k3(R)—(9-Methyl 9[H]-fluorene-9-carbonyloxy) -1- (prhenoxyethyl) -l-azo

nlablcyclo{2 2. 2]octane, bromide

The title compound was synthesised according to methods ¢ atid aﬁ The .

yield of final step was 210 mg ., 66%.*H~ NMR (DMSO-d6): & 1.55 (m, 1H),
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1.60-2.0° (m, 3H), 1.76 (s, 38), 2.12 (m,/ 1H), 3.10-3.25 (m, 1H),
3.40-3.80 (m, 6H), 4.0 (m, 1H), 4. 414(m,fzﬁ>, <98 (m, 1H), 6.98-7. 05

(m, 3H), 7. 27-7.46 (m, 6H), 7.63-7. 71 (m, ZH) 7.87-7.90" (m, 23) MS
[M-Br]*: 454; mp 202°C. o

’ Example 116

3(R)—(9~Methyl S[H] fluorene- -carbonyloxy)-l (3—phenoxypropyl) 1~
azoniabicyclo[2.2.2] octane, bromide '

The title compound was’ syntheszsed according to. methods ol and a. The

yleld of final step was 210 mg , 61%.H- NMR (DMSO—dG): 5 1.55 (m,lH),

. 1.60~-2.0 “(m, BH), 1.78 (s, 3H), 2.0-2.20 (m,: 3H), 3. 0-3. iOl(m,lHX

3.25-3.53 (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), 7.6577.92_( m, 4H); MS [M-Br]*: 468; mp
204°C. ' o ‘

Example 117 .

I(R}I-{9- Methyl Q[H]—flucrene 9 carbonyloxy)— -phenethyl -3 -
azonxablcyclo[Z 2 2}octane, ﬁrifluc:oacetate

The tltle;compound was synthe51sed accordlng.to methods ¢ and b. The
yield of final step was 18 mg, 19%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.65 - 1.95 (m, 38), 1.75 (s, 38), 2.15 (m, 1H), 2.9 - 3.1 (m, 48),

3.25 - 3.55 (m, SH), 3.85 (m,,lﬂ), 5.05 (m, 1H), 7:25 ~ 7.55 (m,
9H), 7.65 (d, 1H), 7.75 (d, 1H}, 7.95 (d, 2H); MS [M-CF,CO0]": 438.

Example 118

3(R)~(9—Methyl 9EH] fluorene 9»caﬁbonyloxy) =l (4»oxo~4~phenylbutyl)~

'1~azon1ablcyclo[2 2. 2}octane, trifiuorcacetate

The title compound was synthes;sed accordlng to methods ¢ and b. The'

yield of final step was 19 mg, 19%. ‘H- NMR (DMSO-d6): 5 1.55. {m, 1H),
1.65 - 2.05 (m, 3H), 1.75 (s, 3H), 2.1 (@, 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,
2#), 7.7 (d, 1H), 7.9 (d, 2H), B.0 (d, 2H); MS [M-CF,CO0]*: 480.

‘v‘l [3—- {4~ Fluorophenoxy)propyl] B(R)—(Q-mathyl Q[H] fluorene 9?
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carbonyloxy) 1~azonlab1cyclo[2 2. 2]octane,‘trlfluoroacetate

The title compound was syntheSLSed accordlng to methods ¢ and b The

yvield of final step was 23 mg, 23%. ‘H- NMR (DMSO—dG): <) 1.55 (m, IH),

©1.65 - 1. 95 (m, 3H), 1.75 (s, 3H), 2.05 - 2‘15 (m, 3H), 3.0 (m,ViH}, |
3.25 - 3.5 (m, 6H), 3.85 (m, 1H), 4.0 (t, 2H)," '5.0 (m, 1H), 6.95 -
(m, 2, 7.15 (t, ZH),-F7.35,5‘7;5‘(m, 4H), .7.65 (d, 1H), 7.75 14,
. L1H), 5-9 (d, 2H); MS [M~¢53c001+§ 486. ‘ T

Example 120 _ '
1~ [3 {2,4~- leluorophenoxy)propyl] 3(R)-(9—methyl~9ﬂ fluorene 9-_’
. carbonyloxy) 1wazonlah1cyclo[2 2. 2}octane, trzfluoroacetate

The title compound was synthesised according to methods ¢ and b. The'
vyleld of flnal step_was 20 mg, 19%. H- NMR (DMSQ—dG): & 1.55 (m, 1H),
1.65 - 1.95 (m, 3H), 1.75 {(s, 3H), 2.05 - 2.2 (m, -3H), 3.0 {m, 1H),'
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, 1M), 7.9 (d,
2H); MS [M~CF,CO01%:i. 504. R | |

Example 121

3{R)=(9~Methylw9[ﬁ]~fiq6rene—9_canbonyloxy)—1»(3~phenylaminopropyl)u;'
l-~azoniabicyclo[2.2.2]octane; trifluocroacetate A

 The title compound.was synthesised atcording to methods ¢ and b. The
© yield of fina} step was 19 mg, 19%. g~ NMR {DMSO-d6): & 1.55 (m, 1R),
1.65 - 1.95 (m, S5H), 1.75 (s, 3#), 2.1 (m, 1H), 2.95 (m, 1H), 3.05

(m, 2H), 3.15 - 3.45 (m, 6H), 3.8 (m, 1H), 5.0 (m, 1H), 5.65 (t,
NH), 6.6 (m, 3H), 7.1 (t, 2H), 7.35 - 7.55 {(m,” 4H), 7.65 (d, 1H),
7 75 (d, 1H), 7.8 (d, 2H):; MS [M-CF,CO0]": 467. '

Exanple 122

1~£3—(4~Hydroxypheﬁbxy)prcpyl]—3(R)-{S—méthylwg[H]ffluorené;s¥”_

carbonylcxy)-1~azonia5icyclo[2.2.2]octane; trifluorcacetate

The title compound was synthesised according to methods ¢ and b. The
yield of fipal ste§ was 22 mg, 22%. 'H- NMR (DMSO-d6): & 1.55 (m, 1H}{-‘ -
1.65 - 1.8 (m, 3H), 1.75 (s, 3#), 2.0 - 2.15 (m, 3H), 3.0“(maﬂlﬂ)51} |
3.25 - 3.5 (m, 6H), 3.8 - 3.95 (m, 3H), 5.0 (m, 1H), 6.7 (d, 1H)
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©6.75 (d, 1H), 71.35 - 7.45 (m, 4H), 7.65 (d, 1H), 7.75 (d, 1H), 7.9

(d, 2H), 9.0 {s, OH); MS [M=CF;COO]*: "484.

Example 123 .

- :1 {2~ Benzyloxyethyl) 3(R)~(9~methyl—9{H] fluorene—S carbonyloxy) 1 ~a

zonlablcyclo£2 2.2]octane; trlfluoroacetate

The title compound was synthestsed accordlng to methods c and b. The:,
"~ yield of final step was 17 mg, 17%. *H- NMR (DMSO-d6): 5 1.55 (m, IH)‘,'
1.65-1.95 (m, 4H), 1.75 (s, 3H), 2.15 (m, 1H), 3.1 (m, 1H), 3.3-
3.55 (m, 6H), 3.8-3.95 (m, 3H), 4.5 (s, 2H),- 5.0 (m, 1H), 7.3-7.5
.(m,‘SH{,‘ 7.6-7.7 (m, 2H), 7.9 (d, 2H); MS [M-CF,CO0]*: 468.

-Example 124

3{R)-(9, 10—D1hydroanthracene-chaﬁbonyloxy) 1-phenethyla1&azon1ab1cyv

clo[2.2.2]octane; brom;de

The titl = ccmpound was oynwess.sed atcor ding to methods d ahd "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, J1= 1.8 Hz, J2= 4.2Hz), 5.02
(m, 1H), 5.25 (s, 1H), 7.25-7.43 (m, 11H), 7.48-7.55 (m, 2B); MS [M-

Brl*: 438; mp 216°C.

Example 125

'_ 3(R)-{9, 10~D;hydroanthvacene"9~carbonyloxy) -1~ (3~phenoxyp*opyl) -l-az

on;ablcycla[z 2.2]octane; bromlde

The tltle compound was synthesised according to methods d and a. The

yield of final step was 450.mg , B2%.'H- NMR (DMSO-d6): & 1.56 (m, LlH),
1.65-1.95 (m, 3H), 2.05-2.15 (m, 3H), 3.10 (m, lH), 3.20-3.50 (m, 6H),
3.80 (m, 1H), 3.94-4.14 (m, 4H), 5.0 (m, 1H), 5.22 (s, 1H), 6.94-7.0

(m, 3H)3°7.25-7.35 (m, 6H), 7.40 (m, 24), 7.54-7.47 (m, 2H};  MS [M-
Brl*: 468; mp 157°C. '

Example 126

1-{4~Phenvibutyl) - 3(R)~(9[H}-Lanthene 9~ carbonyloxy) azonlablcyclog
‘[2.2.2]octane; bromide "
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The title compound was synthesmsed accordlng to nmthods d and a The

' ‘ylald of flnal step was 83 mg , 219 1H NMR (DMSO-d6): & 1. 50 2.0 (m,"
- gH), 2.15v(m, 1H), 2.65 (m, 2H), 3.05~3.65 (m, 7H), 3.80 (m, 1H), 5.0 _”'

(m, 1H), 5.30 (s, 1H), 7.10-7.45 (m, 11H), 7.45-7.60 {m, 2H); MS [M~

',Er]*:,468;'mp'95°c.

Example 127

C1- {(2- Phenoxyetmyl)»B(R)—{QEH]-xanthene-g«carbonylcxy) l—azonlablcyclo
[2.2. Zloutane, bromlde .
'The t;tle compound was synthesised accordlng to methods d and a. The'

'yleld of final step was 300 mg , 73%. 1H- NMR. (DMSO-d6): & 1.70-2.0 (m,

tH), 2.2 (m, 1H), 3.20-3.80 (m, 7H), 4.0 (m, 1H), 4.40 (m, 2H), 5.05
(m, 1H), 5.30 (s, 1H), 7.0-7.10 (m, TH), 7.30-7.45 (m, 4H), 7.45-7.55
(m, 2H) ;  MS {M»Br]* 456; mp 200°C. ‘ o

| Example 128

1~(3~Phenoxyprcpyl} 3(R}~(9[H]—xanthene~9 caﬁbonyloxy) lr»azonzablcyclo
[2.2.2]octane; bromide

The title compound was synthesised according to methods d and:é. The
yield of fiﬁal’step was 350 mg‘, 83%. *H- NMR_{DMSO~d6): 5 1.70-2.5 {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, 2d), 5.0 (m, 1H), 5.30.-(s, 1H), 6.90-7.0 (m, 3H)L_7.10~7,25 (m,

4gy, 7.25-7.40 (m, 4H), 7.40-7.60 (m, 2H); MS [M-Brl*: 470; mp 184°C.

Exampla 129

. 1-Phenethyl~- 3(R)~(9[H} xanthene 9~ carbonyloxg)-l azanmabxcyclc

[2z.2. 2loctane, bromide
The title compound was synthesised . aocordlng to methods d and a. The

yield of final step was 100 mg, 44”. IH- NMR (DMSO-d6): & 1.65 - 2.0

©o(m, éHi,f'Z}l (m,'lﬁ), 2.9 - 3.05 (m, 2H), 3.15 - 3;6'(m; 7H), 3.85

(m, 1H), 5.05 (m, 1H), 5.3 (s, 1H)), 7.15 - 7.55 (m, 13H); -

.MS [(M=Brl*: 440.

Example 130 . . - , . e LT
1~(4—Oxo~4-phenylbutyl)—3(R)—(Q{E]~xanthene—9~carbonyloxy)41-azonia
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bicyclo[2.2. 2]octane trzfluoroacetate

‘“The title compound was syntheSJSed accordlng to methods d and b. The
yield of final step was 16 mg, 15%. ‘H~ NMR (DMSQ‘dG). 5 1.65 - 2.05" 
(m, 6H), 2.1 {m, 1H), - 3.1 - 3.55«(m,»9H>,._3,a'(m, 1H), = 5.05 (ﬁ,‘
1H), 5.25 (s, 18),. 7.1 7.3 (m, 4H), 7.35 (t, 2H), 7.45 - 7.6 (m,

4H), 7.7 (d, 1H), 8.0 {(d, 1H); M§ [M-CF,CO0]*: 482.

Example 131

S R 1=[3~(4~ Fluorophenoxy}propyl} B(R} (Q[H]—xanthene~9~carbonyloxy}—1-
160 azonlablcyclo{Z 2. 2]octane, trlfluoroacetate '

The title compound,was syntheslsed accordlng to methéds d and b. The
yield of final step was 18 mg, 18%. 'H- NMR (DMSO-d6): 3.1.7 - 2.1 (m,

6H), 2.15 (m, 1H), 3.1 - 3.5 (m, 7H), 3.8 (m, 1H), 4.0 (t, 2H),
5.0 (m, 1H), 5.3 (s, 1H), 6.95 (m, 2H), 7.1 - 7.3 (m, 6H), 7.4 (t,

2H)," 7.5 (dd, 2H); MS [M-CF,C00]*: 488.

Example 132

'1~[3—(2,4—Difluorophgnoxy)prcpyl]F3{R}—(Q[H}-xanﬁhene=9~carbonyloky)

~1~agoniabicyclo{2.2.2]dctane; trifiuorcacetate

The title compbund was synthesised according to meLhods d and . The -

yield of final step was 14 mg, 14%. *H- NMR (DMSO~d6) : 5 1.65 - 1.95

(m, 4H), 2.05 - 2.2 (m, 38), 3.1 --3.55 (m, 7H), 3.8 (m, 1H), 4.05

(t, 28y, 5.0 (m, 1H), 5.3 (s, 1H),  7.05 (t, 1H)}, .7.1 - 7.55 (m,

10H) ; MS [M-CF4C00]*: 506.

Example 133

1- (3 Phenylaminopropyl) - S(R)-(Q[H}—xanthene g- carbcnyloxy) 1f

azonlablcycloiz 2. 2]octane, trmfluoroacetate .

The title compound was synthesised accordlng to methods d and b. The

" yield'of final stép was 17 mg, 17%. ‘H- NMK_(DMSOVdG) 5 1. 03 - 2.0 (m,

6H) , 2.15 (m, 1H) s 3.0 - 3.5 (m, QH), 1.75 (m, 1H), 5.0 (T, 11),
5.3 (s, 1H), 6.65 (t, NH}, 6.55 (m, 38), 7.05 - 7.3 (m, 6H), 7.35
- 7.55 (m, 4H); MS [M-CF,CO0]*: 469.. '

Example 134

12 January 2004
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1—{3~(4~Hydroxyphanoxy)propyl]—3(Rf»(9{3]~xanthene"9-carbonyloxy)—1-

vazonlablcyclo[Z 2. 2]catane{ trlfluoroacatate

The tltle compound was synthe51sed according to methods d and b. The

yield of final step was 21 mg, 20%. 'H- NMR (DMSO~d6) : 6 1.7 - 2.1 (m;

6H), 2.15 (m, 1K), 3.1 -'3.5 (m, 7H), 3.7 - 3.95 (m, 3#), 5.0 (m,
C1H), 5.3 (s, 1H), 6.7 (4, 2H), 6.75 (d, 2H), 7.1 c 7.3 (m, 4H),
7.35 - 7.55 (m, 4H), 9.0 (s, OH); MS [M-CF;C00]*: 486.

AExample 135

1 -(2 Benzyloxyethyl)-B{R)-(Q{H} xanthene 9~ carbonyloxy) 1-

azonxablcyclo[z 2.2]octane; trifluorocacetate _ A
The title compound was synthesmsnd accordlng to methods d and b. The

yleld of final step was 16 mg, 16%. ‘H- NMR {(DMSO-d6): & . 1.65 - 1,95

Am, 4®), 2.1 (m, 1H), 3.1 = 3.9 {m, 108), 4.5 (s, 2H), 5.0 (m, 1H),

5.3 (s, 1), 7.15 (m, 4H), 7.3 - 7.5 (m, 7H), 7.55 (r, 2H);

. MS [M-CF,CO0]*: 470.

Example 136

A3(R)—(9~Hydroxy-9[H}~xénthene~9-qaﬁbonyloxy)~1~(3—phencxyprcpyl)—i—

azoniabicyclo[2.2.2Ipcténa;'brdmide‘

The title compound was synthesised v"ﬁrd;ng to chbod ¢ and a. The
vield of final step was 340 mg ,,71%. *H~ NMR (DMSQde): 5 1.30 (m,
1H), 1.65 (m,, 1H), 1.70-1.95 (m, 2H), 1.95-2.10 (m, 3H), 2.70 (m, 1H),
2.90 (m, 1H), 3.2-3.5 (m, 5H), 3.80 (m, 1H), 4.0 (t, 2H), 5.05 (m, 1H),

6.90-7.0 (m, 3H), 7.20-7.35 (m, 7H), 7.40-7.46 (m, 2H), 7.65-7.70 (m,
2H); MS [M-Brl*: 486; mp 219°C. -

‘BExample. 137'

3{R)~(9—Hydroxy-9{ﬂ}~xanthene-9~carbonyloxy) 1—phenethyl -1~ azon;abl

T"cyclc[z 2.2]octane; bromide

The title compound was synthesised according tQ.methods c and a. The
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, 1H), 3.30-3.50 (m, S5H), 3.82 (m, 1H), 5.05 (m, 1H), 7.20-7.40 .
(m, 10H), 7.40-7.50 (m, 2H), 7.65-7.70 (m, 2H); MS [M-Brl*: 456; mp
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221°C.

Example 138

3 (R)-(9- Hydraxy-QH«xanthene~9 caﬁbonyloxy) —-1-(3-thien- 2-ylprcpy1) 1~

azonlablcyclo{Z 2. 2}octane, bromide

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

’yleld of final step was 310 mg , 97%. 'H- NMR (DMSO-d6): & 1.30" (m

14y, 1.62 (m, 1H), 1.70-1.%0 {(m, 4H), 2.05 (m, 1H) , 2.60 {m, IH){

2.75-2.85 (m, 4H), 3.15 (m, 2H), 3.25-3.40 (m, 2H), 3.75 (m, 1H), 5.0

(m, 1H), 6.93 (m,1H), 7.0 (m, 1H), 7.14-7.26 (m, S5H), 7.36-7.45 (m,
3H), 7.63-7.67 (m, 2H); MS [M~Brl*: 476; mp-111°C. ‘

Example 139

_ 3(R}—(9-Bydraxy—QH-xarthene-g—carbonylcxy)“1 {3—phenylpropjl) -1~ -az0

nlablcyclo[2.2.2]octane, trlfluoroacetate

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

yield of final step was 85 mg , 41%. ‘H- NMR (DMSO-d6): & 1.30 (m,

"1H), 1.65 (m, 1H), 1.70-1.85 (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),

7.65-7.70. (m, 2H); MS [M-CF3C00]*: 470.

Example 140
B(RJ~(9~Hydroxy~9H~xanthene-9 carbonyloxy) 1 (4-phenylbutyl) ~l-azoni
ablcyclc[z 2.2]octane; trifluvorcacetate

" The title compound . was synthes;sed-accordingvto methods ¢ and b. The

ield 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, 1K), 5.05 (m, 1H), 7.15-7.35 (m, 10H), 7.4

{m, 1H}, 7.65 (m, 2H); MS [M-CF3CO0]’: 484.

lExample 141 _ . ; .
»3(R}"(9~Hydioxy-9$-xanﬁhene—9—carbony10xy)51—(24thien—2~ylethyl)—l—a
zoniabicyelo[2.2.2]octane; triflucrcacetate A

" The ti-t‘l_e'qompounq.l,,_was synthesised ac;:b::ding'to methods ¢ aHd b. frhe

.Yield.of final step was 8l mg , 39%. H- NMR (DMSO-dé): & 1.30 (m, 1H),
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‘1.6 {(m, 1H), 1.7-1.9(m, -2H), 2.05 (m, 1H), 2.75(m, 1H), 3.0(m, 1H),
'3.1-3.2 (m, 2H), 3.3-3.6 (m 54), 3.8 (m, 1H), 5.05 (m, 1H), 6.95-7.0
“(m, 2H), 7.15-7.3 (m, 5H), 7.45 (m, 3H), 7.65 (m, ZH) MS [M-CF3C00}*:
462, ' R ‘

Exaﬁple 142
B(R)—(Q Hydroxy—QH xanthene—Q*carbonyloxy) 1 (4—phenoxybutyl)~*-azo
niabicyclo[2.2. 2}octane, trlfiuoroacetate

“The title compound was synthesised accordlng to methods ¢ and b. The

yleld of final step was 83 mg , 37%- 'H- NMR (DMSO-d6): & 1.3 (m, 1H),

1.5-1.9 (m, 7H), 2.05 (m, 1H), 2.6 (m, 1H), 2,8 ‘(m, 1H), 3.1-3.45 (m,
7H), 3.75 {m, 1H), 4.0 (m, 2H), 5.05 (m, 1), 6.95-7.0 (m, 3H),

7.15-7.45 (m, 9H), 7.65 (m, 2H); MS [M-CF3C00]*: 500.

- Example 143

niabicyeclol[2.2.2]octane; trifluorocacetate-

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

vield of final step was 102 mgf, 48%. *H~ NMR'(DMSO~d€): 1.3 (m, 1H),
‘:1.55~l;95 (m, 3H), 2.05 (m,‘lH),'Z,B (m, 1H), 3.1 (m, 1H), 3.35-3.65

{m, S5H), 3.9 .(m, 1H), 4.35 (m, 2H), ~ 5.05 (m, 1H), 6.95 (d, 2H),
U7.0-7.1 (m, 2H), 7.2 (m, 4H), 7.3-7.45 (m, 4H), 7.6 (t, 2H); MS [M-
. CF3C00]*: 472, |

Exemple 144

14{3~(4—Flucrophenoxy)pxapy11»3(R)~(QwhydrexywQH~xanthene~9«aaxbonyl"

oxy) ~1- azonlablcyclafz 2. 2}octane, t*lfluoroacetate

The tlule compound was .synthesised according to methods c and b. The‘

yield of final step was 99 mg , 44%. H- NMR (DMSO-d6): & 1.3 (m, 1H),

1.6 (m; 1H), 1.72.0 (m, 4H), 2.05 (m, 1H), 2.7 (m, 1H), 2.9 (m, 1H],
©3,2-3.5 {m, 5H), 3.75-3.85 {(m, 1H), 3.85 {(m, 2H)}, 5.0 (m, 1H), 6.95
(m, 2H), 7.1-7.3 {(m, 7H), 7.45 (t, 2H), 7.65 (t, 2H): MS‘EM-CFBCOO]*:,

504,

Exemple 145

W
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.B(R) (8- Hydroxy—gﬂ—xanthene 9~ca:bony1oxy)»1 (3—phenylallyl) ~l-azoni

ablcyclo{2 2.2}octane; trifluorcacetate

, The.tltle compound was syntheszsed according to methods ¢ and b. The

‘yield of final step was 25 mg , 12%, H- NMR (DMSO-d6): & 1.25-1.30 (m,

1H), 1.55-1.95 (m, 3H), 2.10 (m, 1H), 2.65-2.75 (m, 1H), 2.9 (m, 1H),
3.25-3.50 (m, 2H), 3.75-3.8 (m ,1H), 3.95 (m, 2H), 4.2 (d, 1H), 5.0 (m, . -

1H), 6.35 (m, 1H), 6.80 (d, 1H), 7.05-7.50 (m, 8H), 7.60 {m, 4H); MS

- [M-~CF3CO0}*: 468..-

Example 146

‘ 3{3)—(QQMethyl-B[H}—xanthéne~9~catbonyloxy}-l~j3-phenoxypropyi)~1—

azoniabicyclo[2.2.2]octane; bromide

" The title compound was synthesised accérding tofmethods,c and a. The

‘15

(m, 1H), 1.75 - 1.95 (m, 2H), 1.9 (s, 3H

yield of final step was 110 mg. 'H- NMR (DMSO-d6): & 1.4 (m, 1H), 1.65

)
(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 -

20

25

7.4 (m, 4H), 7.45 (d, 1H), 7.55 (d, 1H); MS [M-Br]*: 484; mp 195°C.

Example 147
3(R}—(Q-Methyl—g[ﬂ}ﬁxanthenewgw;a:banylGXy)tlap% nethyl-

‘azoniabicyc;oEZm2.2}octane;'trifluo:oacetaté

~ The title compound was synthésised according to methods ¢ and b. The

‘yield of final step was 19 mg, 20%. !H- NMR (DMSO-d6): & 1.4 (m, 1H),

1.65 (m, 1H), 1.8 - 1.85 (m, 2H), 1.8 (s, 3H), 2.15 (m, 1H), 2.8

- 2.95 (m, 3H), 3.15 (d, 1H), 3.3 - 3.5 (m, 5H), 4.9 (m, 1H), 5.1
Cm, 1H), - 7.15-(m, 4H),. 7.25 - 7.4 (m, 7H), 7.45 (d, 1H), 7.55 (d,
. 1H);-MS [M-CF,CO0]*': 454.

.Example 148

B(R)—(Q—Methyl 9[?] -xanthene~3~ carbonyloxy} -1~ (2—phenoxyethyl) -1l=

azonisbicyclo[2.2.2]octane; trlfluoroacetate

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

~yield of final step was 24 mg, 24%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),

1.65 (m, 1H), 1.8 - 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.95

2.05 - 2.15 (m, 3H), 1.8
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(m, 1H), - 3.25 (m, 1H), 3.4'- 3.65 (m, SH), 3.85 (m, 1H), 4. 35 (¢,
2H), 5.05 (m, 1H), 6.95 (d, 2H), 7.05 (t, 2H), 7. <15 (m, 38), 7.25

- 7.45 (m, 6H); MS [M-CF,C00]*: 470.

 Example 149

3 (R) - (9-Methyl- Q{H]—xanthene 9—carbcnyloxy}*l (4 oxO~ —phenylbutyl}—'-

»1~azonlab1cyclo[2 2. 210ctane, tr;flucroacetate

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

'yleld of f:.nal step was 19 ng, 19% 111-—.NMR (DMS0-d6): & 1. 4 (m, 1H),

1.65 (m, 1H), 1.75 ~.1.95 {(m, 7H), 2.15 (m, 1H), 2.8 (m, 1H), 3.05

- 3.25 (m, 4H), 3.3 -3.5 (m, 4H), 3.85 (m, 1H), 5.05 {m, 1EH), 7.15

(m, 4H), 7.35 (t, 2H), 7.45 - 7.6 (m, 4H), 7.7 {(t, 1H), 8.0 (d,
2H); MS. [M~CF,CO0]*: 496.

‘Example 150

1- r3-(4—Fluoronhencxy)propy11~3(R}“(9 methvl 9[H}~xanthene 8~
carbonyloxy) ~1l-azoniabicyclo[2.2.2]octane; trif luoroaceuate

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

'yield of final step was 25 mg, 24%. *H- MMR (DMSO-d6): & 1.4 (m, 1H),
1.65 (m, 1H), 1.75 —1.95 (m, 2H), 1.9 (s, 3H), 1.95 - 2.1 (m, 2H),

2.1% {m, 1H), 2.8 (m, 1H), 3.1 {(d, 1H), 3.25 - 3.5 {m, 5H), 3.8 (m,

1H), 4.0 (t, 2H), -5.05 (m, 1H), 6.95 (m, 2H), 7.15 (m, 6H), 7.35

(t, 2H), 7.5 (dd, 2H):; Ms [M-CF,CO0]": 502.

Examp?e 151
1-{3-(2,4- leluoxophencxy)propyl} B(R}—{meethyl 9[H]~xanthene~9~
carbonyvloxy) ~l-azoniasbicyclo[2.2.2]octane; trifluorcacetate

_The title compoﬂndiwas synthesised according to methods ¢ and b. The

yield of final step was 16 mg, 15%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),
1.65 (m, 1H), 1.75° 1.95 (m, 2H}, 1.9 (s, 3H), 2.0 - 2.157(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,CO0}*: 520. '

Example 152

3(R}—(Q—Methyl—g[H]—xanthene~9*caﬁbonyloxf)—1~(3~phenylaminopropyl}—v
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:”Ll—azoﬁiabicyclotz 2. 2]$ctane; trifluoroécétate ,

";The title compound was syntheszsed aceording to methods ‘¢ and b. The

e yleld of flnal step was 16 mg, 15%. 'H- NMR (DMSO-d6): & 1.35 (m, 1H),
1.6 (m, 1H), 1.7 - 1.9 (m, 4H), 1.9 (s, 3H), 2.1 (m, 1¥), 2.7 (m,

1H), 2.95 - 3.05 (m, 3H), .3.1 - 3.4 (m, 6Hj, 3.75 (m, 1H), 5.0 (m, -
1), 5.6 (m, 1H),. 6.55 (m, 3H), 7.05 - 7.15 (m, 68), 7.3 (m, 2H),

~7.45 (t, 2H); MS [M-CF,CO0]*: 483.

| Example 153 | , o
»71 [3- (4~ Hydroxyphenoxy)propyl} B{R}—(Q—methyl SIH]—xanthene 9—‘

“ca:bonyloxy) 1~azonlab1cyclo[2 2.2]octane; trlfluoroacetate

The title compound was syntheSLSed according to methods c and b. The;

" yield of final step was 19 mg, 18%. *H- NMR (DMSO-d6): & 1.4 {m, 1H),
| 1.65 (m, 1H), -2.75 - 2.05 (m, 4H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8

(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,CO0]*: 500. ‘

jExﬁmple 154

1 (2~ Benzyloxyethyl} 3(R)—(9—metny1 QLijxanthene-Q caﬁbonyloxy)—x—

azonlabﬂcyﬁ of2.2.2}octane; triflucrocacetate

'The title compound~was synthesiséd according to methods ¢ and b. The

| yield of final step was 14 mg, 14%. *H- NMR (DMSO-d6): & 1.4 (m, 1H),

1.65 (m, 1H), 1.75 - 1.95 (m, 2H), 1.9 (s, 3H), 2.1 (m, 1H), 2.9 (m,

- 1H), 3.2 - 3.5 (m, 6B), 3.75 ~'3.85 (m, 3H), 4.5 (s, 2B), 5.05 (m,

1H), 7.15 (m, 4H), 7.3 = 7.5 (m, SH); MS [M-CF;COO]*: 484.

Example 155 _
1-(3~ Phenoxyprogyl) 3(R)~ (9[8} thlcxanthene-9—ca:bonyloxy) l-azonia=-

s blcyclo[z 2.2]6ctane; bromide

The title compound was synthes;sed according to, methods d and a. The

“yleld of final step was 323 mg, 50%. H- NMR (DMSO dée): & 1.35 .(m,
~1H), 1. 65 {(m, 1H), 1.70-1.85 (m, 2H), 2.0-2.2. (m, 3H), 2.75-2.90 {m,

18), 3,12 (m, 1H), 3.25-3.50 (m, 5H), 3.80 (m, 1H), 4.0 (t, 2H),
5.0 (m, 1H), 5.6 (s, 1H), 6.94-7.0 (m, 3H), 7.22-7.41 (m, 6H),
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7.45-7.64 (;m, 4H); MS [M-Br]*: 486; mp 157°C.

‘Examnle 156

1- (3~phenylallyl) -3(R)-(10,11~-Dihydro- 5E~-dibenzola, d]cycloheptene—s—‘

.'carbonyloxy)-1~azon1ab1cyclo[2.2.2]octane, ‘bromide. ‘
‘The title compound'waé synthesised according'to methods d and a. The

vield of final step was 250 mg , 94%. 'H- NMR (CDCl;): & 1.50~1.60

(m,1H), 1.60-1.80. (m 1K), 1.90 (m, 2H), 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),
4.35-4.60 (doble dd, 2H), 5.10 (m, 1H), 5.15 (s, 1H), 6.05 (dd, 1H),
6.90-7.0 (m, 2H), 7.0-7.5 (m, 11H); MS [M-Bzl*: 464; mp 132°C. ’

'Example 157 ) : .
(3—phengxyprcpyl) 3(R)—(10 ll—Dlhydro—SH—dlbenzo[a d}cyclohaptene~

S-carbonylcxy} l-azonlablcyclo{Z 2. 2]octane, bromide

‘mhv title compourd was synthe51aed according te methods d and a. The

‘ yleld of Flnal step was 220 mg , 94%. g~ NMR (CbClg): & 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),
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); M5 [M-

Br]*: 482; mp 182°C.

Example 158
"3{R}~(5[H]~- Dxbenzo[a d}cycloheptene 5= carbonyloxy)« - {3~

phenoxypropyl) =l-azoni abxcyleEZ 2. zloctane, bromlde

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

" yield of final step was 180 ng, 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,
I1H), 2:95 (d, IH), 3725 - 3.45 (m; 5H), 3.8 (m, 1K), 4.05 [t} 28),
4.9 (m, 1H),. 5.45 (s, 1H), 6.9 - 7.1 (m, 5H), 7.3 - 7.5 (m, 9H),
7.55 (d, 2H); MS [M-Br]*: 480; mp 111°C. ' .

Example 159

_ 3(R)~(5[H}—leenzo[a d}cycloheptene*s carbonyloxy} l-phenethyl-1-
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azoniabicycld{2.2,Z]Qctane; bromide

The tit;é compound was synthesised according to methods d‘and a. The .

| yield of final step was 210 mg, 68%. 'H- NMR (DMSO-d6): & 1.2 (m, 1H),

1.7 -~ 1.9 (m, 2H), 2.0 (m, 1H), 2.85 — 3.1 (m, 4H), 3. 3-3.5 (m

5H), 3.85 (m, lH), 4.95 (m, 1H), 5.45 (s, 1H), 7.05 (m, 23),‘ 7.25 -
= 7.5 (m, 11H), 7.55 (m, 2K); MS [M-Brl*: 450; mp 248°C. ‘

The Examples 160 to 164 1llustxate phazmaceutlcal COmpOSlthHS

~accord1ng to the present lnventlﬁn and.procedure for thelr preparatlon.

Example 160

Prepa*ahxon of a pharmaceutlcal composztlon tablets
_Formulatlon ' ’
‘Compound of the present lnventlon ..... e 5.0 mg
LaCEOSE . e vttt naeeannnan e e eae e .113.6 ng
Microcrystalline cellulose........ PR e 28.4 mg
Light silicic anhydride.......... Crmeaeneeaaas 1.5 mg
‘Magnesium stearate..... T e 1.5 mg

'Using a mixer machine, 15 g of the-compound of the present invention

was mixed with 340.8 g of lactose and 85 g of mic ocryspalﬁ,;
cellulose. The mixture was subjected to compression moulding using a

roller compactor to give a flake-like compressed material. The flake-

like compressed material was pulverized using a hammer mill, and the
‘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 screenéd material and mixed. The mixer product was
subjected to a tablets making machine equipped with a die/punch system
of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150

mg in weight.

Example 161 -

- Preparation of a pharmaceutical composition:‘tablets coated

Formulation:

Compound of the present invention................. 5.0 mg
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LACEOSE. ket ,}... ..... e ;295.2:mg
Corn starch.............. S ....40.8 mg
Pblyvinylpyrtolidone KZS..;.f,;...;.f..; ..... . 7.5 mg
'Magﬁesxum stearate........ e ..;.;...;. 1.5 mg
,Hyd;oxypropylcellulose.....;,..{., ...... chdeiiees 2.3 Mg
Polyethylene glycol 6000.................. ;.:..5,.~0.4'mg
Titénium dioxide..l.;..i.,, ............. e, .- 1.1 mg-
Purified £alC...wi.leeoee.iiioon.. e ees 0.7 mg

. Using a fluidized bed granulating machine, 15 g of the compound of the

‘present invention was mixed with 285.6 g of lactcse and 122.4 g of corn

starch. Separétely} 22.5 g of polyv1nylpyrrolldone was dissolved in

'127 5 g of water to prepare a2 binding solution. stng a fluidized bed

granulatlng machlne,‘the binding solution was sprayed on the above

' mixture to give Qranulates; A4.54qg portioh of magnesium stearate was
"added to the obtained granulates and mixed. The obtalned mlxture was

subjected to a tablgt making machine equlpped with a die/punch

biconcave ' system of 6.5 mm in diameter, thereby obtaining 3,000
tablets, each having 150 m§ in weight. ' ‘

Separately, a coating solution was prepared by suspénding 6.9 g of
hydroxypropylmethylcellulose 2910, 1.2 g of polye“xyl ne 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 prepared above were

.coated with the coating solution to give film-coated tablets, each

having 154.5 mg in weight.

Example 162

Preparation of é pharmaceutical composition: liguid inhalant

.~Formulétion: | ' ‘ ‘
;Compodnd of the present invention.............400 fg
Phyéiological saline

.......................... 11 ml

- A 40 mg portion of the compound of the present lnventlon was dissolved

“in 90 ml of phy51ologlcal saline, and the solutlon was adjusted to a

total vclume of 100 ml with the same saline solution, dispensed in 1.
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©oml portlons 1nto 1 ml capac;ty ampoule and then sterlllzed at- 115“ for

‘ ;30 mlnutes to glve l;quld lnhalant

Example 163

-'Preparatxon of a2 pharmaceutical compos;tlon ' powdexr xnhalant

Formulation: . ‘
Compound of the_present inVvention........... 200 49
'Lactose....’ ..... e '.J..;..............74,000 u“g

LA 20 g portlon of ‘the compound of the present lnventlon was unlformly

mlxed with 400 g- of lactose, and a 200 mg portlon of the mmxture ‘was

packed in a powder 1nhaler for exclusive use to produce ‘a powder

- lnhalant.'

Example 164

- Preparation of a pharmaceutical composition: inhalation aerosol.

Formulation:
: Cpmpound'of the present invention......... ce. 200 pg
Déhydxatéd {Absolute) ethyl alcohol USP...... 8,400 ug
'1,1,1,2-Tetraflucroethane (HFC- 134R) . ..enn 46,810 ug

The active ingredient concentrate is prépared by dissol&ing 0.0480 g
of the compound of the pvesmnt lnvenbion ln 2. 0160 g of ethyl alcohol.

The concentrate is added to an approprlate fllllng apparatus The~

Oactlve 1ngred1ent concentrate is dispensed into aeroscl container, the

headspace of the container is purged with Nitrogen or HFC—lBéA vapor

(purging'ingxedients should not contain more than 1 ppm cxygenj and is

" sealed with valve. 11.2344 g of HFC-134A propellant 15 then pressurE'

fllled into the sealed container.



10

20

12 January 2004

74

CLATMS

1. A compound according to formula (I)

R1

R2”

wherein:

© is a_phenyl-ring, a C, to Cg'heteroéromatic group containing
one or more heterocatoms or a naphthalenyl, 5,6,7,8-
tetrahydronaphthalenyl or biphenyl group;

7
R!', R? and R® each independently represent & hydrogen atom or

halogen atom, or a phenyl, -OR!, -SRY, —NR‘R5, -NHCOR‘, -CONR‘R®,

~-CN, -NO,, -COOR*‘ or —-CF; group, ox a étraight or branched C, to

-Cy alkyl group which may optionally be substituted, for

example, with a hydroxy or alkoxy group, wherein R®and R®
each independently represent a hydrogen atom, straight or

branched €, to C, alkyl group or together form an alicyclic

ring; or R!and R? together form an aromatic, alicyclic or

_heterocyclic ring,

n is an integer from 0 to 4;

A represents a -CH=CRé~, -CR=CH-, —CR®R'-, —-CO-, -0~, =5-,
~-5(0) -, sz.or -NRé~ group, wherein R® and R’ each independently
fepresent a hydrogen atom, straight or branched C, to Cy alkyl
group or R® and R’ t@geiher form an alicyclic ring:; A

m is an integer from 0 to B; provided that when m = 0, B is

l
i

- not —CH,-;
. p is an integer from 1 to 2 and the substitution in the

" azoniabicyclic ring may be in the 2, 3 or 4 position including

all possible configurations of the asymmetric carbons:
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B represents a group of formula i) oxr ii):

) i)
R8
RY
R10

wheremn Rle represents a hydrogen atom, a hydroxy or methyl

group; and’ Reand R® each’ lndependently represent

R11

ﬁherein R represénts a hydrbgen or halogen atom or a
straight or branched C, to C; alkyl group and Q represents a
single bond, -CH,~-, -~CH,-CH,~, -0~, —-0O-CH,-, +3-, -S-CH,~ or
-CHE=CH-; and
X represents a pharmaceutically acceptable anioé of a mono or.
polyvalent acid. ' o

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*-, -SRfY, -NRfRS, ~NHCOR*, ~CONR‘R®, -CN,

‘—Noz, ~COOR“'or -CF; group, or a straight oxr branched C; to G

alkyl group which may optionally be substituted with a hydroxy
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 Cy alicyclic ring; or R' and R® together
form a Cy to C;, aromatic, C; to Cjy, alicyclic or C; to Cy
heterocyclic ring. ‘

3. A compound according to claim 1 or claim 2, wherein
A representé a -CH=CR®-, -CR=CH-, -CR®R'-, -CO-, =-O-, -S-,

" -S(0)~-, SO, or ~NRﬁ—'groﬁp; wherein R® and R’ each independently

fepresent-a—hfdrogen atom, straight or branched C, to Cj alkyl

group or R® and R’ together form a C; to C, alicyclic _-ng



10

15

S
S -

25

(83}
<

12 January 2004

76

4. A compound according to any one of claims 1 to 3,

- wherein any alkyl group present as R1 to R? or RY contalns from

1 to 4 carbon atoms. _
.5.\' A compound according to any one of claims 1 to 4
wherein p=2. o .
6. A compound according té any one of the preceding

claims wherein © represents a phenyl, pyrrolyl, thienyl,

- furyl, blpbenyl ‘naphthalenyl 5,6,7,8-tetrahydronaphthalenyl,

benzo[l B]dloxolyl, 1mldazolyl or benZOthlazolyl group.
7. 2 compound according to claim 6, wherein ©
represents a phenyl, pyrrolyl or thienyl group.
“8. 2 compound’ according to any one of the precedlng
claims wherein R!, R? and R® each 1ndependently represent a

hYdrogen or halogen atom or a hydroxy, methyl,'tert—butyl,

'~CH,0H, 3-hydroxypropyl, -OMe, -NMe;, -NHCOMe, =CONH,, -CN,
~NO,, -COOMe or -CF; group. ' :

8. A compound according to claim 8 wherein R', R? and R?
each independently represent a hydrogen or halogen atom or a
hydroxy group. ‘

10. A compound accordlng to claim 9, wherein the halogen
atom is fluorine.

1k. A ccmpound accordlng to any one of the preceding
claims wherein A& represents a -CH,-, -CH=CH-, -CO-, -NH-,-
-NM@~; -0- or -5- group; n is 0 or 1; and m is an integer from
1 to 6. | i ‘ -
i2. A compound according to claim 11, wherein A
represents a -CH,~, =CH=CH~ or -O- group and m is 1, 2 or 3.

13. A compound according to any oné of the preceding
claims wherein the azoniabicyclo~groﬁp is substituted on the
nitrogen atom with a 3»pheﬁoxypropyl, 2-phenoxyethyl, 3-
phenylallyl, phenethyl; 3-phenylpropyl, 4»ph§nylbutyl, 3-(2—
hydroxyphenoxy) propyl, 3-(é-fluorbphenoxy)pfopyl, 2=~
benzyloxyethyl, 3-pyrrol-l-ylpropyl, Z2-thien-2-ylethyl or
3-thien-2-ylpropyl group. ' -

14, A compound according»to an? one of the preceding
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claims wherein B represents a g:pup<of fdrmulal(i} and R® and
R® each independently represent a phenyl, 2Z-thienyl, B—thlenyl
2-furyl, or 3~ furyl group and R“’represents a hydrogen atom.
'15. A compound according to .any one of claims 1 to 13,
whereiﬁ B represents a group of formula (ii) and Q represents
a. s;ngle bond; a - -CH;~, —-CH,-CH,~ group or an oxygen atom. |

16. A compound accordlng to any one of the preceding

claims wherein X represents a bromlde, chloride or

".trlfluoroacetate anion.

17. A compound according to any one of the preceding

“.claims wherein the azoniabicyclo group is substitut®d in the

3-position.
©18. A compound according to clalm 17 wherein the

~ substituent in the 3 position has‘(R) configuration.

19. A compound according to claim 18, wherein R® is
different from R® in group i), and the asymmetric carbon to
which R® and R® are bonded has the (R) configuration.

20. A compoﬁnd according ﬁo claim 18, wherein R® is

different from R® in group i), and the asymmetric carbon to

. 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 compound according to claim 1 which is

3(R)~-Diphenylacetoxy-1-(3-phenoxy-propyl)-l-azoniabicyclo{2.2.

2}octane; bromide
3(R)*(Z—Hydroxy-Z,Z—diphenyl-acetoxy}—1—(3»phenoxyproﬁyl)-1—az
oniabicyclo[2.2.2]octane; bromide . S
3(R}-1{2,2-Diphenylpropionyloxy) -1~ (3-phenoxypropyl)-l-azoniabi
cyclo[2. '
2joctane; bromide

3(R)—(2—Hydroxy—2—phenyl~2—thien-2-yl*aceto§y)-1~(3—phenoxypro
pyl)*l—azonia~bicyclo[2.2.2]odtane; bromide - ‘
3(R)—(2~Furan~2—yl-2—hydroxy—2-phenylacetoxy)~1-(3—phenylallyl

J-l-azo-niabicyclo[2.2.2]octane; bromide

3(R)~(2=Furan-2-yl-2-hydroxy-2-phenylacetoxy)-1-{2-phencxyethy



107

..15

b
Les)

25

L
Lo T

12 January 2004

- 78

1)-1-azo niabicyclo{2.2.2]octane; bromide

»3(Rf—(2—Furan~2~yl-2—hydroxy—Z-phegylacetoxy)~l~(3~phenoxyprop

yl)-l-azo

'nlablcyclo[z 2.2]octane; bromlde

3{R)-(2,2-Dithien-2~ylacetoxy)-1 —(3~phenoxypropyl)»l—azoniabic
yclo o o
[2.2.2]octane; bromide

3(R}-(2—Hydroxy~2 2-di-thien- 2—ylacetoxy) -l-phenethyl-l-azonia

" bicy
-”clo[2 2.2)octane; bromide

3(R)~(2—Hydroxy—2 2-gdi- thlen-2-ylacetoxy) 1-(4—phen§1bﬁtyl)—1—

azonia

‘ bicyclo(2.2. 2}octane,vbromide

3(R) (2- Hydroxy~2 2-dithien-2-ylacetoxy)-1-{(3~phenoxypropyl)- 1.
-azonia- , |
bicyclo{Z.Z.Z}octane; bromide _
1-[3-(4-Fluorophenoxy)propyl] -3(R) - (2-hydroxy-2,2~dithien-2-yl .
aceto xy)-l-azoniabicyclo[2.2.2loctane; . chloride |

-B(R)?(Znydroxy -2,2- dithieh—2~ylacetoxy)—1~[3f(2—hydroxyphenox'

yipro pyl]-l-azoniabicyclo[2.2.2]octane; .trifluorocacetate

33(R)—(2—Hydroxy—2,2~d1thlen~2~ylacetcxy)—1—(3~pyrrol~l—ylpropy

l}=l-azonia-bicyclo[2.2.2]octane; trifluoroacetate

- 3(R)={(2~ Hydrexy—z 2~ dlthlen—Z—ylacetoxy) 1-(2-thien-2-ylethyl)

-l-azo Dlablcyclo[Z 2.2]octane; bromide '
3(R) - (2 Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-thien-2-ylpropyl
y=-1l-a zoniabicyclo[2.2.2]octane; bromide ' '

1~ (2-Benzyloxyethyl) -3 (R) - (2-hydroxy-2, 2—dithien~2~ylacetoxy)w

1 —azoniabicyclo{2.2.2)octane; trifluoroacetate

'3(R) (2-Hydroxy-2,2- dlthlen—B-ylacetoxy) 1-(3 —phenoxypropyl)
-—~azonlabicyclo{2.2.2)octaneé; bromide

i*(prhenylallyl)~3(R)~(9—Hydroxy~9[H}—fluo#ene—B—caxbonyloxy)
~l-azoniabicyclo[2.2.2}octane; bromide ‘
3(R)~(9-Hydroxy-98[H]~fluorene-9-carbonyloxy) -1~ (3-phenoxypropy
l)-l1-azoniabicyclo{2.2.2]octane; bromide -
3(R)~(9~Hydroxy~9{H]—fluorene—9~ca;bonyloxy)~1~phenethyl—1—azo
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niabicyclo [2.2.2]octane; bromide
3(R)-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-(3-thien-2-ylprop
yl)-l-azoniabicyclo [2.2.2]octane; bromide
3(R)-(9-Methyl-9[H]-fluorene-9-carbonyloxy)-1-(3-phenylallyl) -
l-azonia bicyclo [2.2.2]octane; bromide
3(R)-(9-Methyl-9[H]-fluorene-9-carbonyloxy)-1- (3-phenoxypropyl
)—-1l-azo niabicyclo[2.2.2]octane; bromide

1- (4-Phenylbutyl)-3(R)-(9[H]-xanthene-9-carbonyloxy)-1-azoniab
Icyclo [2.2.2]octane; bromide
1-(2-Phenoxyethyl)-3(R)-(9[H]-xanthene-9-carbonyloxy)-1-azonia
Bicycle [2.2.2]octane; bromide

1- (3-Phenoxypropyl) -3 (R)-(9[H] -xanthene-9-carbonyloxy)-1-azoni
Abicyclo [2.2.2]octane; bromide

1-Phenethyl-3(R)-(9[H] -xanthene-9-carbonyloxy)-1l-azoniabicyclo
[2.2.2] octane; bromide

3(R) - (9-Hydroxy-9[H] -xanthene-9-carbonyloxy)-1- (3-phenoxypropy
1) -l-azoniabicyclo[2.2.2]octane; bromide

3(R) - (9-Hydroxy-9[H] -xanthene-9-carbonyloxy)-1-phenethyl-1-azo
niabicy clo[2.2.2]octane; bromide

3(R) - (9-Hydroxy-9H-xanthene-9-carbonyloxy) -1- (3-thien-2-ylprop
yl)-l-azoniabicyclo[2.2.2]octane; bromide or
3(R)-(9-Methyl-9[H]-xanthene-9-carbonyloxy)-1- (3-phenoxy-propy

1)-1-azonia-bicyclo[2.2.2]octane; bromide

23. A compound according to any one of the preceding
claims characterised in that it has an ICsy value for

muscarinic M; receptors (Hm3) of less than 35 nM.
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24, A pharmaceutical composition comprising a compound
according to any one of claims 1 to 23 in admixture with a

pharmaceutically acceptable carrier or diluent.

25. A compound according to any one of claims 1 to 23, or a
pharmaceutical composition according to claim 24 for use in a

method of treatment of the human or animal body by therapy.

26. Use of a compound according to any one of claims 1 to
23, or a pharmaceutical composition according to claim 24 for the
manufacture of a medicament for use in the treatment of

respiratory, urinary or gastrointestinal disease.

27. Use of a compound according to any one of claims 1 to
23 or a pharmaceutical composition according to claim 24 for the
manufacture of a medicament for use in the treatment of COPD, chronic

bronchitis, asthma and rhinitis.



