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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 cYcloh’exyl; ‘cyclop'xenytyl or.
thienyl group, or, when R is H, R, and R, together with the carbon atom -

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

5 - 'in which X is -0O-, -5- or '-CH,~, or an acid addition or quaternary’
ammonium sal_ﬁ thereof.. » v '
EP- 418716 describes thienyl carboxylate esters of for'm_ulé, '

Ra

wherein A is a group .

(CHQ)mW_\
Q' /Q
(CH,), ——"
A "maﬁdn=1o'r'2 ' fe)
}' IO ,. Q iS a -CHZ—CHQ_'] "CH2"CH2"‘CH2", "CH:CH""J //L‘l\_

' group .
l~Q is a =NR or NRR’ group; R1 is a thienyl, phenyl furyl, cyclopentyl
or cyclohexyl group, opulonally subst%tuted, R, is H, OH, Cz C, alkoxy
-or €,-C, alkyl and R, is H, F, Cl, CH,- or -NR. T
15 ‘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:oxy-—substitutedvCM 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, Ciq alkyl or C,. alkcxy;
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 Cy 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=CRﬁ—;.~CR@=CH—, ~CR®R™~, —-CO-, -O-, =5-,

-5(0)~, 80, or -NR®*-~ group, wherein R¢ and R’ each independently

represént & hydrogen atom, straight or branched C,to Cialkyl group, or

Rf 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

R14  R11 R11 R11

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

branched<31k)C%alkyl group and Q represents a single bond, =-CH,-, “CH{“.

CHy~, -0-, -O-CH;~, -8-, -5~CH,~ or ~CH=CH-, and when i) or ii) contain
a chiral centre they may represent either configuxatioﬁ;
x represents a pharmaceutically gcceptéble anion of a mono or
polyvalent acid. ‘ | '

In the gquaternary  amménium compounds ~of ﬁhe present invention
represen;ed by formula (I) an eguivalent of an anion (¥X7)is associated
with the positive charge bf the N atom. X~ may bé'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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mandelate, methanesulfonate and'p-toluenesulfonate. X" is preferably

an anion selected frem chloride, bromide, iédide, sulphate,,nitrate(
acetate, maleate, oxalate or succ1nate " 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 pOSSlble stere01somers The single isomers and.mlxtures

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

If any of  R* to R’ or RY™ represents an alkyl group, it is

preferred that said a;kyl group contains 1 to 8, preferably 1 to 6 and .
- more preferably 1 to 4 carbon atoms. 1In particular it is preferredAv

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

lncludlng l—propyl, butyl 1ncludlng a n“butyl, sec-butyl and tert-

—butyl

The alicyclic and- heterocycllc rings mentloned in relatlon to

formula.(I) preferably-eomprxse 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

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

g§-tetrahydronaphthalenyl, benzo[l,31dioxolyl, imidazolyl or

benzoihiezolyl group, in particular a phenyl, pyrrolyl, or thienyl
1‘grou§; R, R® and R® each lndependently represent a hydrogen or halogen

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

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

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

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

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

FNMe—, -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[2.2.2]octane is; at'the 3 position,

'preferably Having the (R) configuration.

Further preferred compounds of formula I are those wherein B is

“"a group ¢of formula i} or ii) as defined above wherein, if B is a group -

“of formula (i), R® and R® each: independently represent a phenyl, 2-

e
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thienyl 3-thienyl, 2-furyl or 3-furyl group, wherein RY is hydrogén

'atomd and, 1f B is a group of formula (11), 0 represents a 51ngle bond,
<'—CH2 , —CH,-CH,-, -0- or =S~ group, in particular a 31ngle,bond, ~CH,~, -

-.aCHf{ﬁg—'or -0~ group, most preferably & single bond br ~0- group ;

and in any case Rw is a hydrogen atom or a ‘hydroxy oz methyl group,

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

the (R) or the-(S).conflguratlon.

Most preferably the ~0C(O)B group . in‘ formula (I) is-
diphenylacetoxy,'_ 2—hydroxy~2,2—diphenyl¥aCetoxy,

..2,2-diphenylpropionyloxy, 2—hydroxy—2-phenyl—z—thien—Z—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-thien-3-ylacetoxy,

9-hy droxy~9[H] -fluorene-9-carbon y1lozx y;g
‘ - 9~-methyl-9[H]~-fluorene-9-carbonyloxy, 9 [H]-xanthene-9~-carbonyloxy,.
9-hydroxy-9[H]l-xanthene-9-carbon yloxy ,
9-meth yl1~-8[H]-xanthen e~-9-carbonyloxy,
i2, 2-bis (4~-fluo rcnpklerxy l) - 2-h}rd.ro Xvace t<3>:y,

»hydroxy~2,2—d1—p—tolylacetoxy, 2,2~difuran-2-yl-2-hydroxy acetoxy,
2,2~dithien~2-ylpropionyloxy, :9,1G-dihydroanthracena-9?carbonylpxy,

9 {H] -th i‘o xanthene-9~-carbonyloxy, or

;5{H]—dibenzo{agd}cycloheptene~charbonyloxy. Especially preferred

' compounds are those where;n the -0C{O)B group in formula (I) is

dlphenylacetoxy, 2-hydroxy=-2,2-diphenyl~acetoxy,
2,2~ dlphenylproplonyloxy, ZthdrdxyFZ-ﬁhenyl-Z—thien—z—yl»aqetoxy,

'2—furan—z~yl~2~hydroxy—2~phenylacetoxy, 2,2~dithien~2-ylacetoxy,
v2~hydr0xy~2,2-di~thien~2~ylacetoxy, 2~hydrbxy~2,2—di~thien~3—ylacétoxy,
'9 ~-hydroxy-9[H]l]~-~fluorene-25 -ca r'blo nyloxy.

9~methyl—9[H]-fluprene-éwcarbohyloxy, 9{H] -xanthene-8-carbonyloxy,

8~-nh y<ir oxy~-9%9[{H]-xanthene-9%=-carb orlf loxy or

9-methyl-9[H]-xanthene-9-carbonyloxy. | » )
‘The most preferred compounds of formula (I) :are those wherein the

azoniabicyclo group is substituted on the nitrogen atom with a 3-

" phenoxypropyl, 2-phenoxyethyl, 3—phenylallyl, phenethyl, 4¥phenylbutyl

—phenylpropyl 3-[2~hydroxyphenoxy] propyl, 3—-[4- luorophenoxy]propyl
Z—benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-ylethyl, 3-thien-2-
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vipropyl, 3¥phenylaminopropyl, 3-(methylphenylémino)propyl,
'j'3—-p21e11y'ls ulfanylpropyl, - 3-o-tolyl oé:yj:rc;pjﬁl,
3 - 2,4, 6~-trimethylphenoxy)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-i ~yloxy)propyl, 3-(2~ cnlorophenoxy)propyl,
"3—(2,4—difldorophenoXy)propyl,' 3= {3-trifluoromethyl phenoxyfpropyl,

'3{(3~cyanophenoxy)propyl, 3-(4~cyanophenoxy)propyl,
3—(3~methoxyphenoxy}propyl,v _ 3—{4—methoxyphéhoXy}propylf
* 3-(benzol1, 3]dioxol-5-yloxy) propyl, 3- (2-carbamoylphenoxy) propyl,
—(3-dimethylamin6pheﬁoxy)propyl, -j’3“{44nitrophenéxy)propyl,
13—(B—niﬁrophenoxy)piopyl[ '3—(4-acetylaminophenoxy)propyl
,-(3—methoxycarbonylphenoxy)propyl 3-[4-(3- hydroxypropyl)
. phenoxylpropyl, 3—(2 hydroxyiethylpheﬁoxy)propyl

3-(3-hydroxymethylphenoxy) propyl, 3-(4 hydroxymethylphenoxy)propyl,
3-(2-hydroxyphenoxy)propyl, 3-(4~ hydroxyphenoxy)propyl

A3 {3~hydroxyphenoxy)propyl, 4-oxo-4-thien-2- ylbutyl 3= {l~methyl-[1H]~-

lmldazoleWylsulfanyl}propyl, 3~{benzothiazol-2~yloxy)propyvl,
3-benzyloxypropyl, '6-(4—phen91butoxy)hexyl, 4—phehoxybutyl,_ or

o 2-benzyloxyetbyl group. Especially preferred compounds are those .

wherein the azonlabwcvclo group is substituted on the nitrogen atom
with a 3—phenoxypropyl, Z—phenoxyethyl, 3-phenylallyl, phenethyl, 4-
phenylbutyl, 3—phehylpropyl, 3—[Z—hydroxyphenaky]prppyl, 3-[4~

: fluorophenoxy]propyl, 2~beﬂzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-
H725 N _

vlethyl or 3-thien-2-ylpropyl group.
The following compounds are intended to illustrate but not to

11m1t the scope of the present invention.

‘;3(R)—Dlphenylacetoxy~1—(3—phenoxy—propyl)—l-azoniabicyclo[2.2.2]octané;

bromlde

(RJ (2 Hydroxy 2,2~ dlphenyl acetoxy) 1-{3-phen9xypropyl)—1~azoniabi'
cyclof2.2.2]octane; bromide '
3(R)~(2,2«Diphenylpropidnyloxy)—1—(3~phenoxypropyi)—1—azoniabicyclo[2
2.2]octane;- bromide |
B(R)—(Z Hydroxy-2~phenyl-2- thlen 2-yl-acetoxy}-1~ {3—phenoxypropyl} -1

azonla~b1cyclo{2 2.2)octane; bromide.
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'3( ) - (2~ Furan-2~yl -2- hydroxy~2—phenylacetoxy) -1~ (3~phenylallyl) l-azo .

nlablcyclo[Z 2 2]loctane; bromide. ] v
3 (R}~ {2-Furan-2-yl- Z—hydroxy 2~phenylacetoxy) ~1=-{2 -phenoxyethyl)-1-azo

nlablcyclo[2 2. 2]octane, bromide

3(Ry-(2- Furan~2~yl 2»hydroxy—2 phenylacetoxy)-1- ( —phenoxypropyl)Fi;azo

, nlablcyclo[2 2.2]octane; bromide

3(R)-(2,2~ Dlthlen 2-ylacetoxy)~-1-(3-phenoxypropyl) -1~ azonlablcyclo
[2.2. 2]octane, bromide ‘

: 3{R} (2- Hydroxy~2 2 di- thlen 2 -ylacetoxy) - l-phenethyl 1- azonlablcy

clo{2 2.2]octane; bromlde

3({R jf(2:Hydroxy~2,2—dl~thlen42~ylacetoxy)—1~(4—phenylbutyi)«l;azonia.
bicyclo[2.2.2]octane; bromide '

B(R)—(2—Hydroxy~2,2—dithien—2;ylacetoxy)»1—(3-phenoxypr0pyl)~1—azonia—

bicyeclo[2.2.2]octane; bromide

' 1~[B—KéwFluoréphenoxy)propyl]—3(R)~(2~hydroxy-2,é—difﬁién—Z—ylacetd
'Xy)—1~azonia5icycld[2 2.2]octane; chloride | o
_3(R)-{(2~Hydroxy-2, 2-dithien-2- ylacetoxy -1 [3 2 hydrokyphenoxy}pro
'pyl}-l—azoqlablcyclo[2.2‘2]octane; trlfluoroacetate

" 3(R)-(2-Hydroxy-2,2-dithien-2-ylacetoxy) -1~ (3-pyrrol-l-ylpropyl)-1-

zonia-bicyclo{2.2.2]octane; triflucrcacetate

m
I
la]

nlablcyclo[Z 2.2}octane; bromide

3(R)f(2—Hydrqu-2,2~dlthien*2»ylacetoxy)~1-(3—thien~2—ylpropyl)*l—a

zoniabicyclo[Z.Z.Z]octane} bromide

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

‘iabicyclo{Z.Z.Z}octane; trifluocroacetate

3(R)~(2~Hydroxy-2,2—dithien—3—ylacetoxy)*1—(3’Phenoxyprcpyl)*1—aZDni
abicyclo[2.2.2]octane; bromide o

1~(3;phény1311yl)—3(R) (9~ Hydroxy 9{3] ~fluorene-9- carbonyloxy) 1¥azo

1n1ab1cyclo{2 2.2]octane; bromide

3(R)—(9—Hydroxy—9{H}-fluorene—9—carbonyloxy)—1-&3-phenokypropyl)—l~a

‘zoniabicyclo{2.2.2]octane; bromide

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

ycla[2.2.2]octéne; bromide

3(R) - (8-Hydroxy-SH-fluorene-9-carbonyloxy)~1-(3-thien-2-ylpropyl)-i-
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azoplablcycloEE 2. 2]octane, bromlde

‘S(R)m( 9-Methyl-S8{H]-fluorene-9- carbonyloxy) -1- (3—phenylallyl) l azonlal'

‘blcyclo[Z 2. 2]octane, bromide

3(R}~(9 —Methyl~9{ﬁ}-fluorene*9~carbonyléxy)—1—(3—phenoxypr6pyl)41—azo

_niabicyclo[2.2.2)octane; bromide
"~ 1-(4-Phenylbutyl)-3(R) —(9{8]-xanthene -G carbonyloxy} -1~ azonlablcyclo
[2.2. 2}octane, bromide

Cl-(2- Phenoxyethyl) B(R}—(Q[H]—xanthene 9~carbonyloxy) l—az@niabicyclo

[2.2. 2]octane, bromlde

'=1 {3~ Phenoxypropyl) 3(R)—(9[H}~xanthene 9 carbonyloxy) 1fazoniabicyclo 

[2.2.2]octane; bromide

1—PhenethYl-3(R)~(9[Hj—xanthene—9—carbonyloxy)Ql—azqhiabicyclo[Z.Z.Z]

octane, bromide

‘B(R)~(9 Hydroxy-Q[H]-xanthene =8 - carbonyloxy)-l {3~ phenoxypropyl} -1- .

azonlablcyclOIZ 2.2)octane; bromide
3(R}*{9—Hydroxy-9[H]—xanthene*S—carbonylpxy)—1—phenethylfl~azoniabicy
clol2. 2 2]octane; bromide

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

azoniabicyclo[2.2.2]octane; bromide

3(R)»(9—Methyl~9[H]wxanthene~9~carbonyloxy)~1~(3~phenoxy»propy134l¥a

zonia-bicyclo[2.2.2)octane; bromide

-, The present lnventlon also prov1des processes for preparlng'

compounds of formula (I).

The guaternary ammonium derlvatlves of general Formula I, may be .

'prepared ; by reaction of an alkylating agent of general Formula IT

with cbmpounds of general Formula III. In Formﬁlas I, II and III, RY,

R, R, ©, A, X, B, n, m and p are as defined above.
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- \é{ (CHy), — A fV(CHz)m —X .
R2 R L
o Methods a), b) HI
R (CHy), ’—".{‘x %(C?“z)?n - l‘f‘(,CHZ),;
R2  Rs B 'S
o

This alkylation reaction may be carried out by two different.

experiméntal procedures, -a) and b)which are described below. ' In

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

phase extraction methodologies, that alldws the‘parallel preparation
of several compounds. Methods a) and b) are described in 'the
experimental section. Compounds of general Formula '.I;’ which are not
commercially available have been prepa;:éd by syntlh.esis accorciing"to
standard methods. For example, compounds wherein n = 0 and A= —0—,fé-

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 fdrmul;a Y--'(C'Hz).xr'wx, wherein X may' be a -
halogen and Y may be a halogen' or a sulphonaté ester. InfotherA_
examples, compounds of general Formula II, 'wh_ere n>=1 were synthesiéed

from the corresporiding aléohol derivatiir“e of general Formula IV by

known methods.:

R1 (CHy)y — A — (CHp)q —OH

Iv.

-

Compounds of general Formula IITI may be prepared by three
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different methods ¢,d and e illustrated in the following scheme and

' detailed in the experimental section. -

IR OH
Method ¢ - N@
,' v
~

‘ B\ﬂ/O
VI
' ‘Method d -
. N~y : N~ (cry);
' B
‘\1
Method e

OH

B._ _N.Z : v

5 . Some compounds of general formula III where B is a group of
| formula i), R® and R® are as described above and R is a hydroxy group,
may aiSO~be prepared from the glyoxaléte esters of general formula VII

by reaction with the corresponding organometallic derivative.

\[Hk © R9—[MgLl - - /T OTB :
N@ ' B N,N (CHay” o

- Methodf - St
10 . . Compounds of general formula VII may be. prepéred from the

corresponding glyoxyllc acids following the- standard methods c, d and

e described above and detailed in the experlmenual section. Thev

.glyoxalatn derivatives of formula VII where R'is a 2- thlenyl or 2-
furyl group have not been described before
15 The follow1ng compounds are examples of compounds of oeneral

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

5-Methyl~-9[H]-fluorene~%-carboxylic acid l—azablcyclo{Z.Z.2]oct-3(R).
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-yl ester (lntermedlate I- lc), ‘ ,
‘—Methyl 9[H]~xanthene 9 carboxyllc ac1d 1- azablcyclo[Z 2 2]oct~ 3(R)

—yl ester (lntermedlate I-1d); -

C 2~ H}_/droxycl:\.1:1'1:uan-~ —ylnacetlc aCld 1 azablcyclo[z 2. 2]oct -4 - yl ester

(intermediate I-4a). o ,

Oxothien-2-yl-acetic écid lfazébicyélo(2.2.2}Qct—4~yl ésiér'
(lntermedlate I-4b}. ‘ i '
Oxothien- 2-yl-acetic acid 1- azablcyclo{2 2. 2]oct 3{R) -yl este:

{lntermedlate I -4g) .

,Oxofuran—Q -yl-acetic a01d 1 azablcyclo[z 2. 2]oct 3{R)~yl ester»

(intermediate I-4e) . ) :
2~Hydroxy-2,2- dlfuran—Z -yl- acetlc ac1d l azablcyclo[Z 2. 2]oct-3(R)
-yl ester (intermediate I- 4d)
’ Compounds of Formula V could be:
~hydroxy 1- azablcyclo[z 2. 1]heptane, descrlbed in WOIBODBO
4-hydroxy~l-azabicyclo[2.2. 2]octane, descrlbed in Grob, c. A. et.al.

‘Helv.Chim.Acta (1958), 41, 1184-1190

3{R)-hydroxy~1- azablcyclo[z 2.2)Joctane or 3(8)-hydroxy-1-
azablcyclo£2 2.2]octane; descrlbed in Rlngdahl R. Acta Pharm Suec.
(1979) 16, 281-283 and commercxally avallable from CU Chemie
Uetikon GmbH. » '

'The'following examples are intended to illustrate, but not tov

limit, the éxperimentai précedufes-that'haVe been described'above

. Thé‘structures of the preéaxéd'compéundS' were: conflrmed by‘H~
NMR and MS. The NMR were recorded using a Varian 300 MHz instrument
and chem;cal shlfts are expressed as parts ‘per mlllmon (8) £from the

internal referencé tetramethyl silane. Their'purity was determined by

HPLC,. using reverse phase chromatrography on a Waters ipstrument, with

values greater than 95% being obtained. Molecular ions wére obtained
by electrospray ionization mass spectometry. on  a -Hewlett Packard
instrument. ’ '

i .
i

Met_liod - a -

Example 20- Preparation of 3(RJ—(2-Fu£an~2—ylFQ—hydexy*Z-phenYl
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acetoxy) -1~ (3-phenoxypropyl) -1-azonisbicyclo[2.2.2]octane, hromide;
ZOOng_qf (.Fu;anfzfyl)thdroxy;phenylacetic acid i-aza—bicyclo(2;272i‘
oct-3(R) -yl ester (0.6 mmol) were suspended in 4 ml of CH3CN and 6 ml

“of CHC13. To this suspension were added_0(48 ml (3 mmol) of 3~

phenoxypropyl bromide. After sﬁirring for ?Z,h at room temperature in

inert atmosphere, solvents were évaporated.‘Ethér was added and the

mixturé stirred . The solid obtained was-filteréd and washediseveral:"'

timesiwith ethér..The: yield was 0.27 g (83%) of title'compéund as a

" mixture of diastereomers. A ‘ ‘
lH- MR (DMSO-d6): & 1.50-2.20 (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), 6.25-6.35
(double dd, 1H), 6.45‘(m,.lH), 6.95 (m, 4H), 7.30-7.50 (m, 7H), 7.70.

(m, 1H); MS [M-Brl*: 462; mp 166 °C.

‘Method ~ b -

Example 51 - Preparation of 3(R)-(2-Hydroxy-2,2-di-thien-2-yl

'acetoxY)-1—{3~(naphthalen~ l—yloxy)propyll~1~azoniabi¢yclo{2.2.2]
octane; ~trifluoroacétate‘ '

60 mng (0.17 .. mmols) of hydroxy-dithien-2-yl-acetic acid’

1¥azafbicyclo[2.2‘2}octv3(R}~yl ester were dissolved in Iml of dmso.

To this solution 188 mg (0.85 mmol) of 3-(naphthalen-l-yloxy)- propyl -

chloride weré_added:.After-stirring overnight at room temperature, the

mixture was purified by solid phase extraction with a cation exchange'

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

M NaH2PO4 buiffer. The.,reaction mixture was applied to the cartridge
and washed first with 2 ml of DMSO and. then three times with 5 ml of

CE3CN, rinsing away all starting materials. The ammonium derivative was.

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

'Soldtionrwas'néutralizeﬂzﬁith'BOO mg of poly(4~vinylpyridine), filte#ed

and evaporated to dryness. o

The yield was 17 mg (158) of title compound. H- NMR (DMSO-d6): & 1.7
S 2.1 (m, 4H), 2.2 - 2.4 (m, 3H), 3.2 - 3.6 (m, TH), 4.0 (m, 1K),
4.2 (t, 2H), 5.25 (m, 1), 7.0 (m 38), 7.2 (m, 2H), 7.4 - 7.6 (m,

7H), 7.85 (d;. 1H), 8.2 (d, 1H); MS [M-CF,CO0]*: 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 (Euran‘2~yl)hydrcxypheﬂylaceﬁicﬁ 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 toluene. To this solutlcn were added

‘2.08-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

ﬁixture~of diasteroisdmers, mp: 140-142 °C;GC/MS [Ml*: 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(l).were 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, [oc]z5 = +5.6 {(c=2, EtOH). Dlastereomor 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, 4E),

‘ 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,-lH);'G.BS‘(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—2~y1hydroxyﬁhien~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
igeecC. 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 vield was 1.9%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 ,'H- NMR (DMSO-d6):  1.20-1.30 (m, 1H), 1.40-1.52 (m,

1H), 1.64-1.81 (m, 2H), 1.90 (s, 3H), 2.0 (m, 1H), 2.53-2.66 (m, 1K),

2.71*2.76 (m, 1H), 2.97~3:10 (m, 3H), 3.44-3.52 (m, 1B), 4.90-4.92 (m,

1Hy, 7.12-7.18 "(m, 4H),-7;32—7.38‘{m, ZH), 7.43—7.48A(m, 2H),  B.0-9.8 "

(bs, 1H, BY).

Example I~le-~Preparation of,QTMethyl~9{H]—fluorenefg—carboxylic aéid
methyl ester. o - | ‘ L

' thhlum dllsopropylamlde (26.7 ml . of a - 2M solution- - in

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

'stlrred solution of 9{HI—fluorene~9~carboxylic:acid,{5 g., 0.0237 mol}

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

warmed to roomytemperature and refluxed,l 5 hours. The reactlon.mlxture

was cooled to room temperature and a solution of CHEI {(1.85 ml, 0.03

mol) in THF (1.85 mi) was added. The mlxture was stirred overnlght at~‘

room temperature and evaporated To the residue in MeOH {70 ml) was

added concentrated sulfuric acid (3.9 ml) 1n_MeOH {25 ml), the mixture

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

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

extracted agaln w1th chloroform and the organic layers were combined,

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

to obtain 5.73 g of a brown 0il. 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, 2R)

Example I-1f ~Preparation of 9-Methyl-9 [H]~xanthene-9-~carboxylic acid

nmethyl ester.

. Prepared- as in example- I-le. The yield was 2.65 g (47.2%). H-— NMR

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

Examble I-lg- Preparation of Qvadroxy—Q[H]»Lanthene-Q carboxyllc acid

e

methyl ester

Lithium -~ diisopropylamide (20.3 ml of a 2M solution in
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- heptane/tetrahydrofurane/ethylbenzene, 0.041 mol) ;was}'added‘ Eo a
’ stlrred solutlon.of 7Tg9 (- 0.029 mol) of 9[H] -xantene- 9~carboxyllc ‘acid
,methyljester (prepared by a standard method) 1n THF (70 ml) at

ebetween 0 and 5°C in N, atmosphere. The mixture was stlrred 1I1at thls

temperature and ‘then was added by N2 _pressure to a dry solutlon of

'oxygen in ether at 0°C. After 30 min, an equal velum of NaESO3 , 40%

agueous solutlon, ‘was added, and the reactlon mixture was warmed to

room temperature. and stlrred for 30 mln The two 1ayers were separated‘
and the agueous phase was extracted twice with ethyl acetate. The

~ organic phases were combined, treated with NaHSO3 (40% aqueous

solutlon), washed.w1th 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 sLartlng materlal yleldlng

6. 04g of the same brown solid.

.3The products were combined and purified‘by column chromatcgréphy

(silica gel, hexane/ethyl acetate 90:10) to yield 7.60g {global Rt:

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

'H- NMR (DMSO-d6): & 3.5 (s, 3H), 7.0 (s, 1H, OH), 7.2  (m, 4H), 7.4 (m,
2H), 7.55 {(m, 2H). - ‘

Mathod ~ d -~

Eiémple I?2a— Preparation of « 10 ll—Dihydré—S[H]—dibenzo{a d]
cycloheptane-s-carboxylxc acld 1~ azablcyclo[2 2.2]oct~3~ (R}—yl ester.
2 159’of 10,11-Dihydro-~ 5{H}-d1benzoia d}cycloheptane -5~carboxylic acid
(9.0 mmol) - were dissolved in 40 ml of CHCL3 (ethenol.free). The

__éolution 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 stlrred and allowed warm

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

‘were evaporatéd ard thg résidue was dissolved in CHCL3 and evaporated"

again. ‘This procedure was repeated two times. ;The obtalned 011 WES

dissolved in 20 ml of toluene and added to a solutlon of. 1.26 g (8.9
mmol) of 3-(R) hydraxy—l azablcyclo[2.2.2}octane JJ) 40 ml of hot

toluene. The reaction mixture was refluxed for 2 hours. After cooling

- the mixture was extracted with 2N HCl acid. The agueous layer was
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ZibaSified with K203 and extracted with‘CHCIB; The‘organic léyér wa5

j d:ied over NaZSOQ and evaporated to drypess.sThé residue was purifiéd

by Column chromatography (silica gel, CHC13:MeOH:NHAOH, 95:5:0;5), The
- yield‘was‘l;S-g (48  %); mp: 112—113‘5C; 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, 11- Dlhydxo S[H} dlbenzo[a,d]cycloheptane ~5- carboxyllc ac1d was

prepared as descr;bed in Kumazawa T. et al., J. Med. Chem., (1994),

.37, 804-810.

-

: Example.» I-~2b— Pz:eparat:.on of 5 [H] -D:.benzo [a dl cycloheptene—s—-carboxyln.c
. acid l—azablcyclo[z 2.2]oct-3- (R)—yl ester.
,'Prepared as in- example I-2a. The yield was 3 12 g (71%) ; mp 129°C; " Ms™

[M+1]*: 346; 'H- NMR' (DMSO-d6): & 0.90-1.10 (m, 2H), 1.30-1.50 (m, 28),
1.58 .(m, 1K), 2.21-2.26 {m, 2H), 2.47-2.50 (m, 3H), 2.86-2.94 (m, 1H), - -

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

‘S{H}—Dibean{a,d]cycloheptene—ﬁ-carboxylic .acid ‘was prepared as

described in M.A. Davis et alf J. Med. Chem., {1964), Vol 7, 88-94.

Example I-2¢-Preparation of 8 10—Dihydroanthracene-9;carboxylic acid

‘i-azabicycle[2.2.2]oct-3~ (R)-yl ester

Prepared as ln example. I-2a. The yield was 0 77 g (62.6%); mp 139°C;

MS [M+1]%: 334; ‘H- NMR (DMSO-d6): & 1.1-1.2 (m, 1K), 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),
12.90-2.98 (m, 1H), 3.93-4.14 (dd; 2H, . J = 1.8 Hz, J = 4.3 Hz), 4.56 (m,

lﬁ), 5.14 (s, 1H), 7.25-7.35 (m, 4H), 7. 35 7.50 {m, 43)

9,10= Dlhydro—anthracene 9~carboxyllc acid was prepared as descrlbed in

E. L. May and E. Mossettig; J. Am. Chem. Soc., (%948), Vol 70, 1077-9.

Method — & -

'Example I-3. Preparation of 2,2—Diphenylpropiohic acid l-azabicyclo
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-[2.2. 2}oct—3{RJ-yl ester. o ‘
1.1 g (4.8 mmol) of 2, 2 dlphenylproplonlc acxd were dlssolved in 20

o }ml ‘0f THF. To this. solutlon were - added 0. 87 g (5. 3 mmol) of 1, lﬁ_>

carbonyld;xm;dazole and the mixture was refluxed for an hour. The

reaction was monltored by TLC following the formation of" the

" imidazolide. When the reactlon was completed part of the solvent was
-evaporated ~and 0.67. g (5 3 mmol) of ' - = {R) -hydroxy- 1« 
azabicyclo[z 2.2) octane were added. The reaction mixture was refluxed‘

‘for 16 h cooled, dlluted,w1th ether and washed with water. The organic °

layer was- ‘extracted with HCl 2N, the acid solution basi fled with K2CO03

and extracted w1th CHCl3 The organic solution was dried over Na2804 .
and evaporated to dryness to yield 1.21 g (75.2%) of an oil that was"
'“1dentlfled.as the title ester. / _
0.64 .g (1.9 mmol) of 2,2—Diphenylpropibﬁic acid 1—azabicycld.,
[2.2.2]oct-3(R) -yl ester were dissolved in 6 ml of ketone and 0.085 g{
. 0.95 mmol) ofvﬁxalicfacid were added. After slow addition of ether
" a white solid was formed. The yield was 0.33g (45.6%) of oxalate of
‘ 2,2*Diphenyl;propionic acid ;—azabicyclo{2.2.210ct—3(R)-yl ester; mp:
146°C; MS [M free base+l]*: 336. | |
'Oxalaté4salt, 'H- NMR (CDC13): & 1.40-1.64 (m, 2H), 1.90 (s, 3H),

I\J

1.80-2.0 (m, 2H), 2.31 {m,1H), 2.73-2.85 {(m, 1H), 3.0-3.10 (m, 1H),
3.10-3.32 (m, 3H), 3.53-3.70 (m, 1H), 5.13 (m, 1H), 7.14-7.40 (m, 10H),

' 9.25 (broad band, 2H, H').

Method ~£-

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

l-azabicyclo[2.2.2]oct-4-yl ester.

A solution of Z»thienylmagnesium brogide was prepared from 220 mg (9

~mmols)of Magnesium dand 0.86 ml (9 mmolsf of 2—bromothiophene'inflS.ml
" of THF. This solution was added to. 1.95 g (7mmols) of oxothien-2-yl -

1—acet1c acid l-azabicyclo([2.2.2}oct=~4-yl ester (intermediate I-4b).

dissolved in 20 ml of THF. The mixture was st;r:ed at room temperature

Cfor 1 hour, refluxed for 1- hour, cooled, treated wiih aAéaturated'

solution of ammonium chloride and extracted with ether. After removal
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of the sblvént the solid obtained was reérystalliséd from.aceténitrile-'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 {(0.9%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 CHCl13. 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)hydroxyphenylacatlc 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 solutibn 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.

Example I-4d- Preparatzon of 2 ~Hydroxy-2, 2-d1fu:~2—yl—acet1c ac1d
1 azablcyclo [2.2. 2]oct—3(R)—yl ester.

The tltle compound was svnthe51sed as in example I-4c from.lntermedlate

I-4e- and 2~furanyl llthlum.whlch was prepgred whith furane and butyl

lithium following a standard method. The vield was 380 mg (8%). H- NMR'
(CDCL13): & 1.2-1.4 (m, 1H), 1.4-1.8 (m, 3H), 2.0 (m, 1H), 2.6-2.85 (m,
SH), 3.2 (m, 1H), 5.0 (m, 1H), 6.4 (m, 3®), 7.3 (m, 1H), 7.5 (m, 2H).

M5 [M+#1]%: 318.

Exaﬁple I-4e- Preparation of oxpfuraﬁ—2—ylfacetic acid l-azabicyclo

" [2.2.2]0ct-3(R})~v1l ester.

Oxalyl chloride (92.75 ml, 0.112 mol) was added to a solution of

oxofuran—z;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 roomAtemperature. After five hours the

solvent was evaporated. The residue was

=l
H

chloroform and

| il

dissolved

TI }

evaporated again.»This procedure was repeated two times. The product

obtained was disolved in CHCL3 (150 ml) and a solutionbof 3(R) -

} guinuclidinol (10.90 g, 0.086 mol) in CHC13 (150 ml) was added to this

at  0°C. 'The mixture was stirred and allowed to warm at room _

temperature. After 15 h at r.t., the mixture was washed with 10%

~aquecus 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. '

?ﬁ4ﬂNMR (CDC13): &1.40-1.60 (m, 1H) , 1.60-1.80 (m, 2H), 1.80-2.05 (m,

'1H), 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£- Preparationcﬁ?2~Hydrcxy—2—phenyl—2—thien—ZwylacéEic acid
1-azabicyelo[2.2.2]oct-3(R)-yl ester.
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The title compouhd was prepared as described in example I-4c from

intermediate I-4g. The vyield was -3 g (33%) as a mixture of

diaétereomeis. After five crystallizations of 1.5 g of this mixture

from boiling isopropanol, - 0.200 g of a pure diastereomer (1) were
‘obtained. The mother liquorsbfrom first crystallization were enriched
with the other diéstereomer'(Z}. Diastereomer 1 was hidrolysed to .

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

enantiomer ,[ufz%:= +25.4 (¢c=2, EtOH). This value was assigned to the

‘R configuration provided thaﬁ in literature (A.I.Meyers et.al.
© J.0rg.Chem. (1980),45(14), 2913) the 2(S) enantiomer has been described
‘whith [@]®, = - 20 (c=2, EtOH).. S
VDiasteréomerl: 2(Pd—2;Hydroxy-z—phenyl—z—thien-2—ylacetic acid l1l-aza
. bicyclo[2.2.2]oct-3(R) -yl ester. 'H~NMR (DM$O-d6): & 1.1-1.25 (m, 1H),
©1.3-1.6 (m, 3H), 1.83 (m, 18), 2.4-2.7 (m, SH), 3.1 (m; 1M, 4.8 (n,

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

Diastereomer 2: 2(S)~2~Hydxoxy—2—phenyl-2~thien~2—ylacetic acid i-aza
bicyclo[2.2.2]oct-3(R) -yl ester.lH-NMR (DMSO-d6): & 1.1-1.25 (m, 1#),
"1.4~1.6 (m, 3H), 1.9 (m, 1R), 2.3-2.7 (m, 5H), 3.05 (m, 1H), 4.8 (m,

18), 7.0 (m, 2H), 7.05 (m, 1H), 7.3-7.4 (m, 3H), 7.4-7.45 (m, 2H), 7.5
(m, 1H). ' ‘ '

Exampie I-4g- Preparation of oxothien-2-yl-acetic aqid l~azabicyclo

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

oxothiennz—yl~acetic;acid (2 g, 0,0128 mel) and dimethylformamide (one

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

solvent was evaporated. The residue was dissolved in chloroform and

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

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

qguinuclidinol (1.95g, 0.0154 mol) in CHC13 (30 ml).was added to this
at 0°C. The mixture was stirred and allowed to warm at Toom
temperature. After 1.5 h at r.t., the mixture was\washedmhith,lo%

agueous potassium carbonate, then with water, dried over Na2S04 and
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f' evaporated to give 3.14 g (92;6%} of the title compound as a yellow

0il. H- NMR (CDC13): & 1.40-1.50 (m, 1H), 1.50-1.70 (m, 1H), 1.70<1.80

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

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

ther ca:boxylic acids  of Formula B-C(O)OH, whose préparatién '

(or the syntheses of their’derivativesf methyl ester, chioride or

iﬁidazglide}- ‘haven’t been désgriQed. in methods ¢,d,e or in the
Examples I-le, I-1f and I-1g, and "that are not bomme:cially available, “
could be prepared as isAdescribedAin. the foiiowing-referenceé: |
FR 2012964 S | -

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. Soc., (1943), 65, 1582-1585
" Heacock R.A. et al; Ann. Appl. Biol., (1958), 46(3), 352-365.

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

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

2lso included within the scope of the present invention are

. pharmaceutical composition which comprise, as the active ingredient,

at least one guinuclidine derivative of general formula 4(1) in

associa;ion with a pharmaceutically‘écéeptable carrier or diluent.

‘Preferably ~the composition is made up. in a form suitable for oral

administration.

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

depend inter alia on the'intended'methbd'of administration’of'ﬁhe

L 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, liquidvihhalant;

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 dilUéntsv.whiCh may be used in the preparations of the

' compositions include those liquid .and solid diluents ‘which are
compatible with the”active ingredient, together with <colouring or
flavouring,agents, if desired. Tablets or film~coated tablets méy -

'éonveniently contain bétWeen 500 and 1 mg, preferably frcmxs to 300 mg v

of active ingredient. The inhalant compositions may contain between 1

pg and 1,000 pg, preferably from 10 to 800 ug of actife 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 ug and 800 -

4g 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 bronchospasm in

gulnea pig, were obtained as described below.

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

perfotmed according to Waelbroek et al (1996) {1). Assays were carried

out at 25°C, Membrane preparations from stably transfected chinese
' hamster ovary~-Kl cells (CHO) expressing the genes for the hﬁman

- muscarinic receptors Hm3 were used.

For determination of IC,,, membrane preparations were suspended

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

membrane suspension was incubated with the tritiated compound” for 60

min. After incubation the membrane fraction was separated by

filtration and the bound radicactivity determihedJANon specific binding

was determined by addition of 10 ™M atropine. At least six
concentrations were assayed in duplicate to -generate individual

displacement curves.
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‘COMPOUNDS BINDING fo.RECEPTOR'
CNo T (IGe mM)
kTéOPINEi 3.2
‘IPRATROPIUM 3.0
1 31
2 15
'7‘ 22
g 2.8
17 14
18 6.6
éo 6.8
35 L 13
36 2.7
39 3.8
44 4.4
53 5.6
71 8.2
547 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 | o .31.
114 : 1
116, . | 23
126 . . .13
‘ié? b o .16
128 ’ 8.3
120 - L 6.3
136 - 1
137 . 6.9
138 o 1
146 | 13

(1) M. Waelbroek, M. Tastenoy, J. Camus, J Christophe. -Binding of‘
selectlve antagonlsts to four muscarlnlc receptors {Ml to Mé) ln rat
forebraln Mol. Pharmacol. (1990) 38: 267-273. '

our results show that the compounds of the present invention have
affinities for the M; receptors which are very similar to the reference
compounds '

The compounds of the invention preferably have high afflnltles
fcr muscarinic M, receptors (HM3), preferably human muscarinic

receptors. Aff:.mty levels can typically be measured by in vitro

assays, for example, as described above.

Preferred comp“ounds.of the invention have an IC.s (nM) value for

M, receptors of less than. 35, preferab‘ly less than 25,20 or 15, more
preferably less than 10,8 or 5. ' '

Test on bronchospasm in guinesa pig
The studies. were performed according to Konzett and Rossler (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);“The,1

ibrohchial reSponse to intravenous - acetylcholine challenge was

determlned before and after drug administration and the percent change

in pulmonary resistance at several tlme—p01nts

" 2. Konzett H., Réssler F. Versuchsanordnung zu Untersuchungen ander -

bronchialmuskulatur. Arch:. Exp. Path. Pharmacol. 185: 71-74 {1940)t
The'compounds of the'present invention inhibited the bronchoépasm

response to acetylcholine with high potency and a long duration of

-action.

From the above described.results one of ordiﬁary 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, :eceptor is
f»impligated, inéluding respiratory diseases such as chronié obstructivé.
vpulmonary disease, chronic bronchitis; asthma and fhinitis, ufinary'

‘diseases such as urinary incontinence and pollakinuria in neuripenia

pollakinuria, neurogenic bladder, noctu:nal enuresis, unstable

bladder, cystospasm.and chronic cystitis and gastrointestinal diseases

such as irritable bowel syndrome, spastic COlltlS and diverticulitis.
The present lnventlon further provides a compound of formula (I}
or a pharmaceutically acceptable com ition comprmszng a compound of

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

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

'->gastr01ntest1nal dlsease

 The present invention further provides the use of a compound of

formula (I) or a pharmaceutically acceptable composition comprising a

compound” of formula (I} for the manufacture of a medicament for the

~treatment of resplratory, urlnary or gastroxntest;nal disease.

Further,"the compounds oF formula (I) and pharmacentical

compositions comprising a compound of formula (I) can be used in a

method of treatingArespiratory, urinary or gastrointestinal disease,

-which method comprises administering to a human or animal patient in

need 'of such treatment an effective amount of a compound of formula {1}

or a pharmaceutical composition comprising a compound of formula (1).

The present Iinvention will be further 1illustrated by the.
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fellowing examplés The examples are given by‘way of 1llustratlon only

and are not to be construed as limiting..

Example 1 o
3(R)rniphenylacetoxy—1~(3~phenoxypropyl}fl—azoniabicycloiz.Z.Z} ocﬁane;

" bromide

The title compound was syntheSLSed accordlng to methods d and a. The

'yleld of final step was 500 mg , 81%. 'H- NMR (CDCI,): & 1.72-2.18 (m,
" eH), 2.35 (m, 18), 3.0 {(m, 1H), 3.23 (m, 1H), 3.59-3.88(m, 5H), 4.0

(m, 28), ¢.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-Brl*:- 456; mp 129 °C.

Example 2

3(R)~(2—Hydroxy~2 2~d1phenylacetoxy) -1- (3-phenoxypropvl) 1~azon1ab1c_
yclo{Z 2.2]octane; bromide o

The title compound was synthesised according to methods c and a. The
yield of final step was 280 mg- ,42%. 'H- NMR (DMSO-d6): & 1.5 - 1.7
(m, 26),- 1.9 - 2.1 (m, 4H), 2.3 (m, 1H), 3.1 (m, 1H), 3.2 = 3.5
(m, 6H), 3.3 - 4.1 {m, 3H), 5.25 (m, 1H), 6.8 (bs, OH), 6.95 (m,
3H), 7.2 - 7.5 (m, 12H); MS [M-Brl*: 472; mp 199°C. : S

.Example 3

3(R) - {2 2~Bls(4 flucrophenyl) 2~hydroxyacetoxy} wle {3-phencrypropyl)~
1—-a.zon:.ab:.cyclo[2 2.2]octane; bromide
The title compound was synthesised according to methods c¢ and a. The

yield of final step was 400 mg ,85%. 'H- NMR (DMSO-d6): & 1.5-1.65 (m,

1H), 1.7-1.8 (m, 1H), 1.85-2.0 (m, 2K), 2.05-2.2 (m, 2H), 2.3 (m, 1H),
3.1-3.2 (m, 1H), 3.3-3.5 (m ,6H), 3.5 (m, 1H), 4.05 (m, 2H), 5.25 (m,

1H), 6.9-7.0 (m, 4H), 7.1-7.5 (m, .10H); MS {M-Br]‘: 508; mp 253°C. °

Example 4 ‘
3(R) - {2 2-Bis (4- flucrophenyl) 2»hydroxyacetoxyl l*phenethyl 1 ~azonia
bicyclo[2.2.2]octane; bromide

The t;;lg_qompopnd was synthesised acdording to methoeds c and a. The

yield of final step was 300 mg ,67%. ‘H- NMR (DMS0-d6): & 1.5-1.65 (m,
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1H), 1.7-1.85 (m, 1H), 1.85-2.1 {(m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 2H),

3.15-3.25 (m, 1H), 3.3-3.6 (m, 6H), 3.95-4.05 (mg 1H), 5.25 (m, 1H),
6.95 (s, OH), 7.1-7.5 (m, 13H); MS [M-Br]*: 478; mp 182°C.

Example 5

- 3(R)-(2-Bydroxy-2,2- dl—p—tolylacetoxy)~l (3—phenoxypropyl) ~l-azonia.
bicyclo[2. 2.2]Joctane; bromide ‘

The title compound was syntheSLSed accardlng to methods ¢ and a. The
yield of final step was 500 mg ,Séf. lH-— NMR (DMSO—dG) & 1.55-1.8

(m, 2H), 1.85-2.0 (m, 2H), 2.05-1.15 (m, 28), 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-
Bri*:500; mp 183°C. . ‘ '

Example 6 )
3(R)~{2~Hydroxy—2 2 dl~p-tglylacetoxy) l—phenethyl e azonmabmcycloiz
.2.2]octane; bromide ‘ ‘
The title compound was synthesised according to methods ¢ and a. The
yié;d of final step was 650 mg ,74%. *‘H- NMR (DM$O—d6):A6 1.55-1.8 (m,
23{, 1.85-2.05 {(m, 2H), 2.25 (s, 7H), 2.9-3.05 (m, 2H), 3.1~-3.25 (m,

1HY, ~3.2-3.55 {(m, 6H), 3.95 {m, 1H), 5.25 (m, 1H), 6.8 (s, OH),

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

| Example 7

3{R}~ (2, 2~Dlphenylproplonyloxy) b (3-phenoxypropyl) -1 azonzablcyclc

[2.2.2]octané; bromide

“The title compound was. synthesmsed accordlng o methods e and a. The
vield of final step was 250 mg , 61%. 1H— NMR (CDClg): & 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, 2R) , 4.3
(m, 1H), 5.25 (m, 1H), 6.85 (m, 2H), 7.0 (m, 1H), 7.3 (m, 12H); MS [M-

CBrlt: 470; mp 186 °C.

3(R) ~ (2-Hydroxy- 2~phenyl ~2~thien-2-ylacetoxy) -1~ (3—phanoxypropyl) -1-
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" azoniabicyclo[2.2. 2]octane bromlde :

The title compound  was synthesised as a mixture cnf dlastereomers,

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

1 - H- NMR (DMSO- d6) 5 1.5 = 1.95 (m, 4H), 2.1 {m, 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),
70w, 4E), 715 (m, ZH), 7.35 (m, 5H), 7.5 (m, 3H); MS [M-Br]*: 476;

mp 220°C

. Example 9

3(R) ~ [2(R)~(2~Hydroxy— ~phenyl-2-thien-2 ~ylacetoxy)] ~1- (3—phenoxyprc'
pyl)~1- azonzabmcyclo[Z 2 .2]octane;. trlfluoroacetate

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

intermediate I-4f,diastereomer 1. The.yield of final step was 10 ﬁg ‘
'23%. 7% H- NMR (DMSO-d6): & 1.5-1.6 (m, 1H), 1.65-1.75 {m, 1H), 1.8-2.0
(m, 2H}, 2.05-2.1 (m, 2H), 2.3 (m, 1H), 3.05-3.2 (m, 1H), 3.25-3.55

(m, BH), 3.85-3.95 (m, 1H), 4.0 (t, 2H), 5.2 (m, 1H), 6.95 (m,3H), 7.03
(m, 1K), 7.15 (dd, 1K), 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(8)~({2- Hydroxy-2-phenyl-2- thlen~2—yiacetoxy)] -y (3~phenaxypro

‘pyl}-l-azoniabicyecloe[2.2.2lcctane; tr iflucroacetate

The title compound was synthesised according to”méthods'f and b from

intermediate I-4f,diastereomer 2. The yield‘of,finalﬂstep was 3 mg ,

11%. ' H- NMR (DMSO-d6): & 1.6-1.75 (i, 2H), 1.8-2.0.(m, 4H), 2.25 (m,
C1H), 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,

CQH), 7.3-7.4 (m, 4H), 7 43 7.5 {m, ZH), 7. 51 (dd, 1H); MS [M~-CF3C00]*:

478.

Example 11 . ,
IR ~[2{R)~-(2~ Hydroxy—2-phenyl 2 thzen 2—ylacetoxy)1 -1~ {(3-phenylprop
yl)y-1- azonlab1cyclo[2 2 2loctane; trlfluoroacetate

The title compound was synthesised accordlng to methods £ and b from

intermediate I»4f,d1astereomer 1. The.yield of final step was 9 ng ,

22%. ' H- NMR (DMSO-d6): ® 1.45-1.55 (m, 1H), 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, 1H), 7.25-7.4 (m; BH), 7.45 (m, 2H, 7.55 (m, 1H); MS

[M-CF3C00]*: 448.

Example 12

3(R)-[2 (R) - (2-Hydroxy-2-phenyl-2-thien-2-ylacetoxy) ] -1- (3-phenylprop -
"yl)~il-azoniabicyclo[2.2.2]octane; trifluorcacetate

Ihe‘title compoﬁnd’was synthesised;according to methods f and b from

intermediate I-4f,diastercomer- 1. Thé yield of final step was 11 mg ,
 26%.7% H- NME (DMSO-d6): & 1.45-1.55 (m, 1H), 1.6-1.75 (m, 1H), 1.8-2.0
(m, &), 2.25 (m, 1H), 2.55 (¢, 2H), 3.0-3.1 (m, 1H), 3.15-3.55 (m,
C6H), 3.8-3.9 (m, 1H), 5.2 (m, 1H), 7.0 (m, 1H), 7.1 (m, 1H), 7.15-7.4.

(m,” 9H), 7.45 (m, 2H), 7.5 (m, 1H); MS [M-CF3CO0]": 462.

ﬁxamplg 13 .
3(R}~[2(R) - (2~Hydroxy~2-phenyl-2~thien-2-ylacetoxy) ] -1~ {(2-thien-2-y1l

ethyl)—1"azoniabicycic[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-d6): & 1.45-1.55 (m, 1H), 1.65-1.75 (m, 1H),

1.8-2.0 {m, 2H), 2.3 (m, 1H), 3.1-3.6 (m, 9H), 3.9-4.0 (m, 1H), 5.25
(m, 1H), 7.0, (m, 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. ' |

ExampleAlé

3{3)-[2(R)-(2—Hydraxy-2—phenyl—2—thien»Z-ylacetoxY}]”1—(3—thien—2~yl

‘propyl)wlwazoniabicyclo[z;z.Zloétgne} triflucroacetate

The title compound was synthesised acéording to methods f and b from
intermediate I-4f,diastereomer 1. The yield of final step was 8 ng ,

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

1.8~2.05 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 3.0-3.15 (m, 1H), 3.2-3.5
(m, 6H), 3.8-3.95 {m, 1H), 5.2 (m, 1H), 6.92 (m,1H), 6.96-7.03 (m,2H),

7.13 (dd, 1H), 7.2 (s, OHJ, 7.3-7.4 (m, 4H), 7.45-7.5 (m, 2H), 7.52
(dd, 1H); MS [M-CF3CO0]": 468. o
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Example 15 ) . RN
3(R}r{2(s}-(2~Hydroxy-2—phenyl—2»thién—2fylacetoxy$}%1~(3fthien-é—yl
propyl) - 1~a£oniabicyclo[2 2.2)}octane; triflﬁéroacetate o

The title compound was synthesised aceordmng ‘to methods f and b from

1ntermedlate I-4f,diastereomer 2. The yield 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), 6.92 (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]":
468, ' ' | : |

‘Example 16

3<R)~t2<R) (2-Hydroxy-2 —phenyl-2- thlan~2—ylacetoxy}] -1 (2—phanoxyeth
v1l)~l-azoniabicyclol2.2. 2]octane, trzfluoroacetate

The title compound ‘was synthe51sed accordlng to methods £ and b from

' intermediate I-4f,diastereomer 1. The yield of final step was 11 mg ,
"26%..! H- NMR (DMSOwdS) 5 1.5-1.6 {(m, 1H), 1.65-1.75 {(m, 1H), 1.8-2.0 -

(m, 2H), 2.25 (m, 1H), 3.15-3.6 (m, 5H), 3.7 (m, 2H), 4.0 (m, 2H), 4.4
(m, 2H), 5.25 {m, 1H), 6€.95-7.03 (m,4H), 7.12 (ad, 1H), 7.2 (s, OH),

7.3-7.4 (m, 5H), 7.4-7.5 (;m, 3H); MS [M-CEF3CO0]": 464.

Example 17

_3(3)-(2—Furan¥2~yl~2~hydroxy-2“phenylacetoxy}f1~(3—phenylallyl)fl—

azoniabicyclo[2.2. 2]octane bromide

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

accordlng to methods ¢ and a. The yield of final step was 240 mg , 77%.
PH~NMR (DMSO-d6): & 1.55-2.0 (m, 4H), 2.27 {m, 1H), 3.05-3.55 (m, SH),

3.88-3.88 (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, OHJ, 7.26-7.66 (m,
11H); MS [M~BY]*: 444; mp 99°C. ' o

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

zonzabzcyclc[Z 2.21 octane bromide

The title compound was synthesised.as a mixture of diastereomers
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accordlng to methods ¢ and a. The vield of flnal step was 210 mg , 66%.
?H~ 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, Zﬂyf

5.21 (m, 1H), 6.23-6.32 (doble dd, 1H), 6.44 (m, 1H), 6.54-7.04 (&,
. 4H), 7.33-7.50 (m, 7H), 7.64 (m, lH); MS [M-Br]®: 448; mp 163°C.

' _Example 19 o

3€R) {2(*} {2— Fu::an-— -yl 2—hyd::oxy 2—pnenylacetcxy)] 1 (2—phenoxyeth‘

'yl) ~1 - azon;ablcyclo[2 2. 2]octane, trlfluoroacetate v

 ;The title compound was. synthe51sed accordlng to methods c and b from
' lntermedlate I-la, 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

. Am, iH),‘ 3.15-3.65 (m, 5H), 3.68 (m, 2H), 4.0 (m, 1H)}, 4.40 (t, 2H),
5.20 (m, 18), 6. 23 (d, 1H), 6€.42 (m, 1H), 6.92-7.04 (m, 4H), 7.30-7.38

 (m, 5H), 7.44-7.50 (m, 2H), 7.64 (m, 1H); MS [M-CF3C00]*: 448.

Ai Example 20
3(R) - {Z-E‘uran 2-—yl 2-hydroxy~2—phenylacatoxy) -1~ {3-phenoxypropyl)-1-

azon;ablcycloiz 2.2] cctane, bromzde

' The title compound has been descrlbed in method -a-,

.'Example 21
C3(RY-[2(*) - (2~ -Furan-2-yl- 2-hydroxy-2—phenylacetoxy)] -1 (3-—phencxy Pro
pyl) lyazom.abz_cyclo[z 2.2}octane; bromide

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

© 99%. ! H- NMR (DMSO-d6): & 1.60-2.20 (m, 6H), 2.25 (m,. 1H), 3.10
(m,1H), 3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.20 (m, 1H},
'6.25 (dd, 1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50 (m, 7H), 7.90 (m,
1H); MS [M-Brl*: 462; mpl56°C. R

.Example 22
B(R)-[Z(*)—(z-mran— ~yl- 2-—hydroxy 2-—phenylacetoxy)} -1 (3-phenoxy pro . -
,pyl) =l azom.abx.cycloiz 2.2]}octane; triflucorcacetate
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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 m;xture of dlastereomers

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

'H- 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)] 1—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 vield 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(*Yf(2—Furan—z—y1~2—hydrcxy~2fphenylacetcxy)]*1—phenethyl—l-ézo

‘niabicyclo[2.2.2]octane: trifluoroacetate

The title compound was syntheszsed 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, 18), 5.25 (m, 1B), 6.32 (dd, 1H), 6.46 (m, 1H), 6.95 (s, 18,

oﬂ>, '7.25 - 7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H)-; MS [M-CF3C00]*:

432,

Example 26 .
3 (R) [2(*)- - (2~Furan-2-yl- 2-hydroxy—2—phenylacetcxy) I-1- (3—-phenylp.rop’ _

yl)-1- azonlablcyclo{z 2.2]octane; trlfluoroacetate

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

intermediate I-la, dizstereomer 1. The yield .of final step was 10 mg,

21%. ! H~ NMR (DMSO-d6): & 1.6@71.755(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, GH) 3.83 (m,

1H), 5.17 (m, 1H), 6.25 (d, 1H), 6.45- (m, lH), 6.95 (s, 1H); 7. 20 7. 40

{m, 8H), 7.46-7.48 (m, 2H), 7.66 (m, 1H); MS [M-CF3CO0}*: 446.

- Bxample 27 ' . . _ )
3(R}»{z(*}—{2~Fuxan—2—ylfzehydroxi—2~phanylacetoxy)3—1~(thhien~2-yl

ethyl)—1~azoniabicyclo[2.2.2]octane; trifluocroacetate
The title compound was synthesised according to methods ¢ and b from

intermediate 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) , 3.95 (m, 1H), 5.24 (m,

1H), 6.27 (¢, 1H), 6.47 (m, 1K), 6.6 (s, 1), 7.0-7.04 (m 2H), 7.36-7.
48 (m, 4H), 1.497.54 (m, 2H), 7.70 (m, 1H).; MS {MwCFBCOO]* 438.

Example 28

3(R)¥{2(*)—(2—Fu:an-2—yl ~Z-hydroxy-Z-~phenylacetoxy} ] -1~ (3-thien-2-y1
npzopyl) ~l-azoniabicyclo[2.2.2]octane; trifluorocacetate

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

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

18%. ' H~ NMR (DMSO-d6): & 1.60-1.75 (m, 2H), 1.3042§05'(m,f4ﬁ), 2.26 "

(m, 1H), 2.81 (t, 2H), 3.02 (m, 1H), 3.10-3.45 (m, 6H), 3.85 (m, 1H),
5.18 (m, 1E), 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-CF3COO]*: 452.

‘Example 29 . -
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3(R)Q(Z—Furan—2~yl—2«hyd£cxy 2—thién—2—yladethy)f1~phenethyl~l~

"_azonlablcyclotz 2. 2]octane, trlfluoroacetate
. The title compound was synthesised as a mixture of dlastereomers
'baccordlng to methods ¢ and b. The yield of £final step was 18 mg, 20%. :
lE- NMR (DMSO-d6): 5 1.65 - 2.05 (m, 4H), 2.3 (m, 1H), 3.0 (m, 28),
3,15 - 3.6 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H), 6.35 (dd, 1H), = 6.45
Cfm, 1H); 7.05 (m, 1H), 7.2 (dd, 1), 7.25 - 7.5 (m, 6H), 7.55 (m,
1H), 7.65 (m, 1H); MS [M~CF,C00]": 438. | |

-‘Example 30

B(R) (2 Furan—2~yl Z—hydroxy~2 thzen—2~ylacetoxy) -l (2—phenoxyethyl)

~a--l—azonz.ablcyclo[z 2. 23octane,‘trlfluoroacetate

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

according. to methods ¢ and b. Tﬁe yield of final step was 22 mg, 23%.
IH- NMR (DMSO~d6): & 2.65 - 2.05 (m, 4H), 2.3 (m, 1H), 3.15 = 3.65
(m, 7H), 4.05 (m, 1H}, 4.4 (m, 2H), 5.15 (m, 1H), 6.35 (dd, 1H),

6.45 (m, 1H), 6.95 - 7.05 (m, 4H), 7.15 (d, 1H), -7.3 - 7.4 (m, 3H),

7.5 (dd, 1K), 7.65 (d, 1H); MS [M-CF,CO0]*: 454.

Example 31

" 3(R})-({2-Furan- 2~ §1~¢—hydxoxv—°—thian— ~y;acetoxy)--—fd~oxn-ﬁ—

phenylbutyl) - l—azonzablcyclofz 2. 2]octane, trlfluoroacetate

The  title compound was synthesised as a mixture of diastereomers

_ accordlng to methods ¢ and b. The vield of final step was 15. 4 mg, 15%.
1H- NMR (DMSO-d€): & 1.65 - 2.1 {m, 6H), 7.05 - 7.5§ (m, 9H), 3.85

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

- 7.15. {m'» HY, 7.3 (d, 18), 7.55 (m, 3H), 7.7 (ad, 2H), 8.0 (d, 2H):

Ms [M-CF,CO0]": -480.

Example 32 - » , .
1-(3—phenoxypropyl)—3(R)~(2—Furan—2—yl-2-hydroxy—g—thien~2—yl—

ace@oxy)~1~azoniabicyclo[2.2.210ctane;vbromide

ﬂ‘l‘he'v_ title compound was synthesised as a mi:;tuie of “diastereomers
'according..to methods ¢ and a. Thé‘ yvield.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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o 1H), 3.15 (m, 1H), 3.25 - 3.6 (6H), 3.9 - 4.1 (m, 38), 5.1 (m, 18),
©6.35 (4, 1H), 6.45 (s, 1H), 6.95 (m, 3H), 7.05 (m, 1), 7.2 (d,
C1H), 7.3 (m, 38), 7.55 (d, 1H), 1.7 (s, 1H); MS [M-Br]*: 520; mp -
173°C. o | | o

: Exampie 33

1-(3~- phenoxypropyl)~3(k)~(2 2~-difuran=-2- -yl-2- hydroxy

‘acetoxy,=1nazonlab1cyclo[2 2.2]octane; bromide

-The title compound was synthe51sed accordlng to methods f and a. The

yield of final step was 200 mg, 60%.:H- NMR (DMSO- d6)' 5 1.6-2.20 (m,
6H), 2.3 (m, 1H), 2.95-3.65 (m, 7H), 3.80-4.10 (m, 3H), 5.2 (m, 1H),
6.3-6.6 (m, 4H), 6.8-7.0 ‘(m, 3H), 7.1 (s, OH), 7.3 (m, 2H), 7.7 (m,

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

Example 34
3(RY-(2, 2- D:.th:.enw?.—ylacetcxy) ~1- (z—phenoxyethyl) ~-1- azonlabz-cyclo

[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, 1H),
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(R)~ {2, 2~Dlth1en Z-ylacetoxy) 1 (3~phencxypropyl) =L azonlabxcyclo

[2.2.2]octane; bromide

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

yield of final step was 280 mg , 83%. 'H~ NMR (DMSO-d6): & 1.80-2.06
(m, 4H), 2.06-2.20 (m, 2H), 2.20-2.30 (m, 1H), 3.20-3.65 (m,7H),
3.90-4.10 (m, 3H), 5.20 (m, 1H), 5.90 (s, 1H), 6.95-7.05 (m, S5H),

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

148°C.

,‘Examplen36‘
'B(RJ~(2~Hydroxy~2,2~dithian52—ylacetoxy)~l-phenethyl-i~azoniabicyclo
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. {2 2.2]loctane; brom;de

The title compound was synthesised accordlng to methods c and a. Thé_

. yield of final step was 180 mg , 59%. H- NMR (DMSO-d6): & 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. | '

Example 37

IB(R)—(2*Hydroxy-2 2 -dithien-2 ~ylacetory) =L (3~phenylpropyl) ~1- —azonia

blcyclotz 2. 2]octane, bromlde
The title compound was synthesised according to methods c and a. The"
yield of fs,nal step was 450 mg , 58%.'H- NMR (CDC1,): 5 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, 28), 7.1 - 7.3 (m, 9H); MS [M-Br]‘:
468; mp 64°C. o o | |

| Example 38

S(R)—(Z—Hydrdxyfz,2—dithien—2~ylacetoxy)-1—(3-phenylallyl)—1—azonia

o bicyclo[2.2.2}oétane;rbromi&e

The title compound was synt hesised according to methods ¢ and a. The

vield of final step was 260 mg , 34%.'H~ NMR (CDCl;}: & 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), 6.9 - 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

»3(R)~(2~Hydroxy~2 2-dithien~2—ylacetoxy)-1=(4—pﬁenylbutyl)-1~az6nia -

bxcyclo[2 2. 2}octane, bromide
The title compound was synthesised according to methods ¢ and a. The

vield of final step was 320 mg , 40%. *H- NMR.(CDC13} 51.6~2.0 (m
BH), 2.4 (m, 1H), 2.6 (m, 2H), 3.4 - 3.8 (m, m), 4.2 (m, 1H), 5.25

Eps

*(m, 1H), 6.05 (bs, OH), 6.95 (m,-2H), 7.1 - 7.3 (m, 9H); MS [M- Br]’:

482; mp 64°C..
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Example 40

3(R)*(2~Hydroxy-2 2-dithien- 2~ylacetoxy) -1~ (4 oxo- 4—phenylbutyl)—l a .
'zonlablcyclo[2 2.2]octane; trifluoroacetate

The title compound was syn#hesised according to methods c‘and b. Thei
~ vield of‘final-step‘was‘lG ng , 15%.1H- NMR (DMSO-dB): & 1.7 - 2.0 (m,
6H), 2.15 (m, 18), 3.1 (t, 2H), 3.15 - 3.55 (m, 7H), 3.95(m, 1K), 5.25
{m, 1B), 7.0 (4, ZH), 7.15 {d, ZH), 7.55 (m, S5H), 7.65 (t, IH), 8.0 (d ;

2H) ; MS[M-CF,CO0)*: 496.

-Example 41 , _ .
B(R) {Z—Hydroxy—2 2 dlthlen-Z—ylacetoxy) 1—(3-phenylamznopropyl) ~1-a

onlablcyclo[2 2.2] ogtane; trlfluoroacetate

The tltle compound was syntheszsed according to methods c and b. The
yleld.of_flnal step.was 14 mg , 14%. 'H- NMR ( 'DMSO-d6): 8 1.7 - 2. 0
(m, SH), 2.3 (m, 1R), 3.0 - 3.5 (m, 9H), 3.3 (m, 1H), 5.25 (m, 1H),

/5.65 (t, 1H), 6.55 (m, 3H),77.0 (d, 28), 7.1 (t, 2H), 7.15 (m, 2H),

7.5 (m, 3H): MS{M~CE’3COO]+ 483.

Example 42

B{R)m(Z—Hydroxy—z 2~d1th1en—2—ylacetoxy} -1-13- {methylphenylamlno)pzo_'-
. pyll-1i- aaonlablcycxo{‘.Z 2]Joctane; trlziucrcacetate'
.The title compound was synthesised accordlng to methods c and b. The
yield of final step was 20 mg , 19%. *H- NMR (DMSO-d6): 5 1.65 - 2.0
C(m, 6H), 2.9 (s, 3H), 3.1 (ﬁ,,zﬂ), 3.2 ~ 3.45 (m, BHJ,'3.95 (m, 1&);
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. ' | |

-ﬁxample'43

3(R)-{2~Hydroxy~2 2-dithien- 2-y1acetoxy) -1~ (3~phenylsul_anylpropyl}*

l-azonﬂabmcycloiz 2.2] octane; bromide

‘The t1tle compound was synthesxsed accordlng tg methods ¢ and a. Thé

'-,yleld,oﬁ final step was 800 mg , 83%. *H- NMR (DMSO~d6). 1.6 -1.9 (m,

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

“(m,. 1H), 5.2 (m, 1H), 7.0 (m, 2H), 7.15 (m, 2H), 7.2 {m1H), 7.35 (m, =

4H), 7.5 {(m, 2H); MS [M-Br]*: 500.
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' Example 44 - _ . v
:‘B(R)—(Z Hydroxy—Z 2= dlthlen-2~ylacetoxy) -1~ (3-phenoxypxopyl) 1»_
: azonlablcyclo[2 2 2] octane bromlde\ ' ‘

The tltle compeund was synthesa.sed accordlng to methods ¢ and a. Thevf'

vield of flnal step was 490 mg, 90%. ’H- NMR  (DMSO-d6): & 1.7 (m, 2B)

1.95 (m, 2H), 2.1 (m, 2H), 2.3 (m, lH) 3.2 {(m, 1H), 3.45 (m, 6H) . 4. 0 ;
(m, 3H), 5.15 (m,>lH),'6.9 (m, 3H), 7.0 fUn, 2By, 7. 2 {m,2H), 7.3 (t,

2H), 7.5.(m, 3H),-MS [M-Brl*: 484; mp 227°C.

Example 45

: B(R)—(Z Hydroxy 2,2~ dlthlen«2-ylacetoxy) i- (3 o= tolyloxypropyl) 1-'

azonlablcyclo[z 2. 21 octane, tr;fluoroacetate

" The title compound was synthesised accordlng to methods c and b frhé'
' vield of final step was 19 mg , 18%. ‘H-NMR (DMSO-—dG) 51.7- 2.0 v’.{m, '
4B), 2.1 - 2.2 {(m, 58), 2.3 {(m, 1H), 3. 15 - 3.5 (m, 78), 3.9 - 4. 05 {m,

3H), 5.05 (m, 1H), 6.85 (¢, 1H), 6.9 (d, 1H), 7.0 (m, 28), 7.15 (m,

© 4H), 7.5 (m, 3H); MS [M-CF,C00]*: 498.

Exampie 46

- 3(R)-(2-Hydroxy-2,2- dlth1an~2—ylacetoxy} -1-[3-(2,4,6- trlmethylphenox o
y)propy;;wluaﬁbnxab clof2.2. ”}octane, trifluorcacetate .
The title compound was synthesa_sed accordlng to methods c and b. ‘I‘he;‘j
yield of final step was 22 mg , 20%. H- NMR ( DMSO-d6): & 1.7(m, 2H);
1.95 (m, 2H), 2.1 (m,lzn), 2.2 (s, 9H), 2.3% {(m,1H), 3.2 - 3.5 (m, -
TH), 3.7 (t,2H), 3.95 (m, 1H), 5.25 (m, 1H), 6.8 (s, 2H), 7.0 (m, 28),

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

" Example 47 ‘
'1—[3—(2-tert-Butyl—G—methylphenoxy)propYi}—3(R)—(2—hydrpxy-2,2-"

dithien~2~ylacatoxy}~1—azoniabicyclo[2.2.2]octane; trifluoroaéetatei

The title compound was synt‘h'esised according toimethods ¢ and "b.l‘ The
' yield of final step was 18 mg , 16%. H- NMR (DMSO~d6): & 1.3 (s, 9H)
72.7 (m, 2H), 2.9 (m,¢ 28), 2.1 (m, 2H), 2.2 (s, 3H), 2.3 (m, H), 3.2
~ 3.5 .(m, 7H), 3.8 (t, 2H), 3.95 (m, 1H), 5.2 (m, 1H), 6.9 - 7 15 “(m,

7H), 7.5 {(m, 3H); MS [M-CF,CO0]*: 554.
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Example 48 . .
1-[3=~ (Blphenyl g - yloxy)prcpyl]—B(R)—(Z hydroxy 2,2-dithien-~2-

.ylacetcxy) 1= azonlablcyclo[z 2. 2}~octane, trmfluoroacetate‘

The title compound was syntheSLSed accord;ng to methods ¢ and b.'Thé

yield of final step was 22 mg , 19%. 'H- NMR (DMSO-d6): 8 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),
4.1 (t, 2H), 5.25 (m, 1H), 7.0 (m, 4H), 7.2(m, 2H), 7.3(t, 1H), 7.45 .

(t, 28), 7.5 (m,”3H), 7.6 (m, 4H); MS [M~-CF;CO0]*: 560.

.vExample 49

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

~tr1¢luoroacetate

The txtle comp@und was synthesxsed according .to methods ¢ and b. The

'yleld of final step was 23 mg , 21%. 'H- NMR (DMSO-d6): & 1.7 (m, 6H),

1.9 - 2.1 (m, 4H), 2.3 (m, 1H), 2.65 (m, 4H), 3.15 ~ 3.5 (m, 7H), 3.95
(m, 2H), 5.25 (m, 1H), 6.65 (m, 2H), 6.95 (d, 18), 7.0 (m, 2H), 7.2
(m, 2H), 7.5 (m, 3H); MS [M-CF,C00]*: 538. '

Example 50
3{R) - {2-Hydroxy-2 2~d1th1en—4-y;acetoxy;~l EB-(napnthalen—zwyioxy)
propyl] l—azonlablcyclo[Z 2. ZIoctane, trlfluoroacetate'

The title compound was synthes;sed according’ to methods C and b The

Cyield of final step was 17 mg , 15%. 'H- NMR (DMSO—dG)- & 1‘7 - 2.0 ~(m,
48), 2.1 (m, 1H), 2.35 (m, 1H), 3.15 - 3.35 (m, 7H), 3.95 (m, 1H), 4.17 -

(t, 2H), 5.25 (m, 1H), 7.0 (m, 28), 7.15 (m, 3H), 7.35 (m, 2H), 7.5 (m,
4H), 7.85 {(m, 3H); MS [M-CF,C00]*: 534. -

“Exampla 51 ) ‘ )
- 3{R)~-(2~-Hydroxy=~2,2-dithien~2-~ ylacetoxy} -1-[3~ (naphthalen 1=
vlioxy)propyll-1- azonlablcyclo[2 2.2)octane; trlfluoroacetate .

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

. Example . 52.

1—{3f(2—Chlor6phenoxy}propyl}—3(R}—(2~hYdroxyf2,Z-dithien—z—ylacetdx
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'~Ay)-1—azonlab1cyclo [2.2. ZJoctane, trifluorodcetate . -

The tltle compound was synth951sed accordlng to methods ¢ and b The

.fyleld of final step was 20 mg , 18%. ‘H- NMR (DMSO- dé): & 1.65 ~ 2.0

(m, 6H), 2.35 (m, 1H), 3.2 (m, 1H), 3.3°= 3.55 (m, 6H), 3.95 (m, 1w,

C4.15 (t, 2H), 5.25 (m, 2H), 7.0 ‘{m, 3H), 7.2 (m, 3H), 7.35 (£, 1R),

7.45 (d, 1H), 7.55 (m, 3H); MS [M-CF,CO0]*: 519.

Example 53 , . .
1 [3~(4~- Fluo:ophenoxy)propyl] 3{R)~{2 hydroxy -2, 2= dlthlan*Z;
ylacetoxy) 1—azon1ab1cyclo [2.2.2]octane; chloride ' ‘

The title compound was synthesised according to_methbds ¢ and a. The
yield of fimal step was 180 mg p 59%. *H- NMR (DMSO-dG)' 5 1.65 - 2.15
(m, 8H), 2. 25 (m, 1H), 3.2 (m, 1H), 3.25 - 3.55 {m, 6H), 3. 55 (m, 2H),
4.0 (t, 2H), 5.25 (m,‘lﬁ), 7.0 (m, 4H), 7.15 (m, 4H), 7755 (m,_SH), MS

‘[M-C1]%: 502; mp 160 °C.

Example 54

1- [3~-(2, 4~D1fluorophenoxy}propyl] 3(R)—(2 hydroxy—z 2= dlthlen 2-
ylacetoxy) -1- azonzablcyclo[2.2.2]octane,_ trlfluoroacetate

The title compound was synthesised accordinq,tc‘methéds ¢ and b. The
yield of final step was 14 ng , 13%. 'H- NMR {DMSO-d6): & 1.65 - 2.0
{m,-4Hj, 2.15.(m, 2H), 235 (m,, 1H)., 3. 2 (m, lH}, 3.25 ~ '3.35. {m, 63),‘

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

Example 55

S(R)—(Z Hydroxy~2 2-dithien-2~ viacetoxy) - 1 [3= (3~ trlfluaromethyl
phenoxy) propyll-1- azonlablcyclo{Z 2. 2]octane, trlfluoroacetate |

. The tltle compound . was synthesised accordlng to- methods ol and b. Thev

yvield of final step was 18 mg , 17%. 1y NMR (DMSO-d6) : 3 1.65 ~ 2.1
(m, 6H), 2.35 {(m, 1H), 3.2 (m, 1H), 3.3 - 3.55 (m, 6H), 3.95 (m,
1Hy, 4.15 (t, 2H), 5.25 (m, 1H), 7.0 {(m, 2H), 7.2-(m, 2H), 7.25 -

7.35 (m,. 3H),..7.5 - 7.6 (m, 4H); MS [M-CF,C00]*: 552._ ..
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1-[3~(3~- Cyanophenoxy)propyl} 3(R)—(2 hydroxy 2 2 dlthIER 2~

i'ylacetoxy) -1 azon;ablcyclo fz2.2. 2]octane, trifluorcacetate

.The tltle compound Was synthBSLSed accordlng to methods c and b. The
: yleld of final step was 18 mg , 17%. *H- NMR (DMSO-d6): & 1.65 - 2.1 .
C(m, 6H), 2.35 (m, 18), 3.2 (n, 1), 3.3 -3.55 (m, 6H), 3.95 (m, 1H),
4015 (¢, 28), 5.25 (m, 1), 7.0 (m, 2H), 7, 18 (m, 2H), 7.3 (&

1H), 7.45 (m, 28H), 7.55 (m, 4H); MS [M-CF,CO0]1*: 509.

'.Example 57
L i-[3-(4- Cyanophenoxy)propyl] 3(R) {Z—hydroxy-Z 2~d1thzen—2~ylacetoxy)~
':1~azon1ablcyclo [2 2 2]octane bromlde

_The tltle compound was synthesmsed accordlng to methods c and a. The

yield of final step was 180 mg , 53%. 'H- NMR (DMSO-d6): & 1.6€5 - 2.2
(m, 6H), 2.3 (m, 1H); 3.2 (m, 1H), 3.3 = 3.55 (m, 6H), 3.85 (m, 1H),
4.15 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H); 7.1 (d, 2H), 7.15 (m, 2H),
7.5 (m, 28), 7.8 (4, 2H); MS [M-Br]®: 509; mp 156°C.

Example 58 »
3(R) - (2-Hydroxy- 2,2~ dlth;en- —ylacetoxy)~1 E3 (S*methoxyphenoxy}
propyl}~1 azonia blcyclofz 2.2]octane; trxfluoroacetata

The title compound was synthesmsed accordlng to methods ¢ and h. The

yield of final step was_19 mg , 18%. *H- NMR (DMSO- d6): 8 1.65»~ 2,15

(m, 68), 2.15 (m, 1), 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,CO0}*: 514.

- Exanmple 59 ) _
3(R)-(2~ Hydroxy~2 2~dithien-2 -ylacetoxy) -1~ [3 (4—methoxyphenoxy)v
" propyll-l- azoniabicyclo[2.2.2]octane; trlfluoroacetate
. The tltle compound was synthesised according to, methods c and b. The
_yleld of final step was' 14 ng . 13%. 13— NMR {DMSO~d6) S 1. 65 - 2.15
(m, 6H), 2.35 {m, 1H), 3.2 (m, 1H)/ 3 3 - 3.55 (m, 6H), 3. 7 (s, 3H),
3.8 -QEO (ﬁ,‘Bﬁ), 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 {(Benzol[l, 3]dloxol 5—yloxy)propyl]~3(R)-(Z-hydroxy 2,2- dlthlen~2 i‘

~ylacetoxy) <1~ azonlablcyclo{Z 2.2]octane; trlfluoroacetate‘

"The title compound was synthesxsed acecording to methods ¢ and b The~ ’

YLQld of flnal step was 19 mg , 17ﬁ 1H- NMR (DMSO-d6): & 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,
jsfg); 5.25 (m, 1H), 5.95 (s, 2H), 6.4 (d, 1H), 6.65 (s, 1H), 6.85 (d,

TH), 7.0 (m, 2H),. 7.2 (m, 28), 7.5 (m, 3H); MS [M-CF,C00]*: 528.

Example 61

ylacetoxy) 1 azonlablcyclo[Z 2 2]octane; trlfluoroacetate

. The title comppundeas synthes;sed according to}methods.c and b. The .
yield of final step was 18 mg , 16%.'H- NMR (DMSO-d6): & 1.65 - 2.0 (m,.
4, 2.2 (m, 28), 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,C00]*: 527. - ' '

Example 62 -
1-[3- (3~Dlmethyiam1nophEnOxy}pxopgll 3(RJ—(2~hydxcxy—2 2 ~dithien-2~v

lacetoxv)-7~azon1ab1cyc1of° Zezgegtaue, trifluorcacetatse

' The title compound was synthesmsed according to methods ¢ and b. The .
,yleld of flnal step was 19 mg , 17%. 'H- NMR (DMSO- d6)._§ 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 _ ‘
L3 {RY~ (ZwHydroxy—Z 2~d1thlen— 2-vlacetoxy) ~ l~[3 (4—nltrophenoxy}propyl

The title compound was synthesised according to:methods'c'and b. The
vield of final step was 22 mg , 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, 1), 4.2 (t, 2H), -5.25 (m, 1), 7.0 (m, 28), 7.15 (m, 4%),

7.5 (m, 3H), 8.15°(d, 2H); MS [M-CF,CO0]*: 529.
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‘ Example 64

3(R)—(2 Hydroxy 2 ,2=dithien-2- ylacetoxy) 1 [3- (3—n;trophenoxy)
propyl] 1-azon1ablcyclo [2.2.2]octane; trlfluoroacetate

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

yield of final Step was 18 mg , 16%. ‘H- NMR (DMSO-d6): 5 1.65 - 2. 2
(m, 6H), ‘2.3 (m, IH), 3/15 - 3.55 (m,:73){ 3.95 (m, 1H), 2.2 1;,f
2w, 5.25 (m, 1), 7.0 (m, 26), 7.2 (m, 2H), 7.45 (ad, 1H), '7.55 (m,

33), 7.6 (t, 1H),.7.75 (s, 1K), 7.85 (d, 1H); MS.[M-CF,C00]*: 529.

Example 65

i-{3~ (4~Acetylam1nophenaxy)propyl] 3{R)—{2~hydroxy—2 2= dlthlen 2—
ylacetoxy) l-azonlablcycloiz 2. 2]octane, trifluoroacetate .

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

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

(m, 6H), 2.0 (s, 3H), 2.3 (m, 1H), 3.2 (m, 1H), 3.3 = 3.55 (m, 6H),

3.9 - 4.0 (m, 3H), 5.25 (m, 1H), 6.85 (d, 2H), 7.0 (m, 2H), 7.2 (mn,

2H), 7.5 (m, S5H), 9.8 (s, 1H); MS [M~CF,C00]*: 541.

. Example 66 , , A S
.B(R)—(Z—Hydroxy~2 2- dithlen~2-ylacetoxy) -1-[3- (3~methoxycarbonylphen

oxy)propyl]l-l-azoniabicyclo[2.2.2]cctane; trifluorcacetate

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

‘yleld of final step was 18 mg , 16%. 'H- NMR (DMSO-d6): 5 1.65 - 2.2

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

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

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

Example &7 - .
3(R)*(2—Hydrcxy-2 2 dlthlen-z—ylacetoxy) ~1- {3-14~ (B-hydroxypzopyl)
phanoxy}propyl} 1- azonlablcyclofz 2.2]octane; trlfluoroacetate

The title compound was synth951snd according to.methods’ ; and b. The
yield of ‘fidal step was 14 mg , 13%. *H- NMR (DMSO-d6): & 1.6 — 2.15
(m, %), 2.3 .(m, 1W), 2.55 (t, 2H); 3.2 (m, 1), 3.25 - 3.55 (m,
OH), 3.85 - 4.0 .(m,.3H), 4.45 (£, OH), 5.25 (m, 1H), 7.85 (d, 2H), . 7.0
(ﬁ, 28y, 7.1 (d, ZH), 7.15_(m, 2H), 7.5 (m, 2H); MS [M~CF,CO0}*: 542,
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_>Example 68 -

S(RJ (ZwHydroxy-Z 2= dlﬁhlen~2uylacetoxy} =1 [3~(2—hydroxymethylphenoxy)
propyll] l—azonlablcyclo[z 2. 2]cctane, trmfluoroacetate '

The title compound was synthesmsed accordlng to methods ¢ and b. The.
yleld of flnal step was 16 mg ,~15%..1H~_NMR_(DMSO d6): & 1.7 - 2.2 (m,
6H), 2.35 (m, 1#), 3.1 - 3.5 (m, 7H), 3.9 - 4.05 (m, 3H), 4.'5v(m,
2H), 5.0 (t, OH)y, 5.15 (m, 1H), 6.8 - 7.05 {m, 4H), '7.2 {m,-2HJ,
7.44d, 18), 7.5 (m, 3H); MS [M-CF,C00]*: 514, |

. Example 69 ‘
S 3R}~ (Z—Hydroxy-Z 2~d1th1en*2*ylacetOXy) =] [3= (B—hydroxymethyiphenoxy)i

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

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

. yield of final step was 16 mg , 15%. H- NMR (DMSO -d6): & 1.7 -2.2 (m,
6H), 2.35 (m, 1H), 3.15- 3.5 (m, 7H), '3.9 (m, 1H), 4.05 (t, 2H),

4.45 (d, 2H), 5, 25 {(m, 2H), 6.8 (d, 1H), 6.9 (m, 2H), 7.2 (m, 2H),

7.25 (t, 1R), 7.5 (m, 3H); MS [M-CF,CO0]*: 514.

Example 70

3(R)~(Z2~-Hy *oxy-2 2~d**ﬁlen~2~ylacetoxy§~¢—L5*(4—hydroxymeﬁhV¢nhencxv;

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

The tltle compound was synthesised according to methods ¢ and b. Thev

' 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, 7H), 3.9 - 4.05 (m, 3H), 4.4

(d,.28), 5_.1‘<t, OH), 5.25 (t, 1H), 6.9 (d, 2H), 7.0 (m, 2H), 7.2

(m, 2H), 7.25.(d, 2Hy, 7.5 {(m, 3H); MS [M-CE,CO0]*: 514.

N

_Exaﬁple 71

3(3)f(2;Hydxoxy~2,2~di£hienf2-ylacetoxy)-i—[3~(2—hydr6x§§henc&y)“

_'prbuyl]—1—azoniabicyclo[2 2.2]octane; trlfluoraacetate ,

The title compound was syn;hesxsed according to methods 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 (m, 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), B8.85 (s, OH); MS [M-CF,C00]*:
" 500. | | "

»i Examzple 72 _

4'3(R)—(2—Hydroxy 2,2~ d;thlen-z-ylacetoxy} 1~ [3 (4 hydroxyphencxy)
 prople l—azonLablcycloiz 2. 2]octane, trifluorcacetate | )

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

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

68), 2.3 (m, 1K), 3.2 (m, 1K), 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,CO01*: 500. g

Example 73

V3(R)-(2~Hydroxy ~-2,2~ dlthmen—z«ylacetoxy) =l = [ 3= (3nhyd:gxyphenoxy)
Apropyl}—l azonlablcyclo{Z 2 2]l octane; trlfluoroacetate

The t;tle compou,ncl was synthesised accordi ng to method': c and b. The'
vield of flnal step was 16 ng . 15%. 'H— NMR (DMSO dey: & 1.65 - 2.15
(m, 6H), 2.3 (m, 1H), 3.2 (m, 1H), 3.3 -3.55 {m, 6H), 3.9 - 4.0 (m,

"3H), 5.25 (m, 1H), 6.9 -6.0 (m, 3H), 7.0 - 7.1 (m, 3H), 7.2 (m,

2H), 7.5 {(m, 3H), 8.45 (s, OH);'MS‘[M~cEgCOO}*: 500.

Example 74
’ B(R)-(Z—Hydrcxy 2,2-dithien-2 ~ylacetoxy) =1 {3-pyrrol- 1wylpropyl) -1~z

4zon1ab1cyclo[2 2. 2}octane, trifluorocacetate

The title compound was synthesised accordlng to methods ¢ and b. The
vield of final step was 21 mg , 22%. *H- NMR (DMSO-d6é): & 1,65~1.8 (m,
28), 1;8-2.0,.(m, 2HY, 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 (r, 2H), 7.0 (t, 2H), 7.15 (d, 2H), 7.55 (m, 3H);MS [M-

- TFCO01Y: 457,

Example 75
3R}~ {2~ Hydroxy 2,2= dlthlen -2-yvlacetoxy) =1~ {4~oxc —l - thlen—z—ylbutyl)

-

=l azonlablcyclo{2 2. 2]octane, trzfluoroacetate

The tltle; 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, =
2HY,  1.9-2.1 (m, 4H), 2.3 (m, 1H), 3.1 (t, 2H), 3.15-3.55 (n, 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 (4, 1H), 8.05 {d, LH); MS [M-CF,CO0}*: 502.

Exampla 76 : _
3(R)-(2 Eydroxy—Z 2-dithien- 2 -ylacetoxy)-1- [3~(1»methyl IIH}-

 -;m1dazol -2~ ylsulfanyl}propyl]~1 azonlablcyclo{z 2. 2]octane,

trifluorcacetate

- The title-éompound was synthesiéed aéco:ding to‘methods‘c anﬁ.b. The

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

0 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-CE,C00]*: 504.

Example 77 ,
3(R)} = (2-Hydroxy~2,2~dithien-2 —ylacetoxy) -1-{2~ thlen- —ylethyl) -1l-3z0
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-d€): & 1,6-1.8 (m,
28), 2,3 im, 1H), 3,15-3,3 (m, 4H), 3.35-3.55(m, 5H), 3,95 (m, lH),

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

Example 78 i _

3(R) - {(2-Hydroxy-2, 2-&1th1en~2-yiacetoxy) 1 (3 thlenwz—ylpropyl) ~l-az
onlablcycloIZ 2. 2}octane, bromide , ‘

Ihe.tltle compound was synthesised according to methods ¢ and a. The
yielﬁ of final step was 600 mg , 77%l H— NMR (DMSO-d6): & 1.6 -1.8 (m,
2H), '1.85 -"2.1 (m,‘éﬁ),’AZ.B‘(m, 1H), 2.8 (t, 2H), 3.1 - 3.5 {m,
), 3.9 (m, 1H), 5.2 (m, 1H), 6.9 - 7.05 (m, 4H), 7.15 (m, 28},
7.4 (d, 1H), 7.5 (m, 3H); MS-[M-Br]*: 474; mp 138°C. -

_ Example 78

1= [3 (Benzothlazol Z—yloxy}propyl] 3(R)-(2~ hydroxy-2 2-dithien-~2- . 
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ylacetoxy) ~1- azon1ab1cyclo[2 2.2]octane; trlfluoroacetate

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

vield 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,

C1H), 4.0 (t, 2H), 5.2 (m, 1H), 7.0 (£, 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~Benzyloxypropyl) B(R}—(Z hydroxy- 2 delthlen— —ylacetoxy)~1-

'azonlablcyclo{2 2.2} octane, trlfluoroacetate

 The title’ compound was synthesxsed according to methods c and b. The'
! vield of flnal step was 16 mg , 15%. 'H~ NMR (DMSO-d6): & 1.65 (m, 2H),
1.9 (m, 4H), 2.3 (m, 18), 3.1 - 3.4 (m, 7H), 3.5 (¢, 2H), 3.9 (m,. _
18y, . 3.9 (s, 2H), 5.2 (m, 1H), 7.0 {m, 2H), 7.15 (m, 2H), 7.35 (m;
5H), 7.5 (m, 3H); MS [M-CF,C00]*: 498. |

Example 81 ) .
(R~ (2~ Hydroxy~2 2= dlthlen~2 ylacetoxy) 1 [6~ (4~phenylbutoxy)
hexyl] l—azcnlabxcyclo {.2. 2}octane ‘bromide

‘The title r"cam.pcxmm:l was synthesised aCqud‘ﬁg Lo methods c and a. The

yield of final step was 560 mg , 60%. ‘H- MMR (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.

: Exéﬁple'82 . A A
3(R) - (2-Hydroxy-2,2~ d;thlen 2= ylacetoxy) -1~ (4—phenoxybuty1) -1~
,azoniabicycloiz.2.210ctane, b:omlde o

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

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

- 1.95 (m, 6H), 2.1 (m, 2H), 2.45 (m, 1H), 3.18 (m, 1H), 3.5 - 3.8

(m, 6H), 4.0 (t, 2H), 4.15 (m, 1H), 5.15 (m, 1), 6.7 (s, OH), 6.9
(m, 5H), 7.15 (d, 1H), 7.25 (m, 5H); MS [M-Bx]*: 498; mp 161°C.

e

Example 83
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(R)—(2 Hydroxy -2, 2= dlthlen -2 ylacetoxy) -1- (2-phenoxyethyl) 1—

zonlablcycloiz 2. 2]octane bromide
The t:.tle compound was synthesised accordmng to. methods ¢ and a. The
vield of final step was 380 mg , 50%. 'H- NMR® (DMSO-d6): 5 1.85. (m,
2H), . 2.05 {m, 2H), 2.4 {m, 1H), 3.6 - 4.1 (m, 7H)} .4.35 {m, 38);
5.25 (m, 1H), 6.0 (bs, OH), 6.9 (m, &H), 7.0 (£, 18), 7.1 {dd, 28},
7.2 (dd, 2H), 7.3 (¢, 2H); MS [M-Br]*: 470; mp 48°C. o |

Example 84 -

1-(2-Benzyloxyethyl) -3 (R) - (2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
. azonlablcyclc[2 2.2}octane; trifluoroacetate ' A )

The tltle compound was synthesn.sed accord:.ng to methods ¢ and b. The

yield of flnal step was 17 mg ,.l7° 1H~ NMR- (DMSO‘dG)._S 1.65 = '2.0
{m, 4H), 2.3 (m, ‘1), 3.2 - 3. 55 MYy, 3.85 {(m, 2H), 4.5 (s,

2H), 5.25 (m, 1H), 1.0 (r, 28), 7.15°(t, 2H), 7.3 - 7.4 (m, 4H),

7.5 (m, 3H); MS [M-CFiC00]*: -484.

Example B5
3(8)~(2- Hydroxy~2 2~ dlthlen ~-2-ylacetoxy) - -1~ (3-phencxypropyl) 1-

azonlabicyclo{2 2.2] octane; bromide

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

vield of final step was 600 mg , 54%. lH~~ NMR (DMSO- d6/cbcl,y: & 1.85
- 2.3 (m, 6H), 2.5 (m, 1H), 3.3 (m, 1H), 3.4 (d,-1H), 3.5 - 3.7 (m,

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

mp 230°C.

Example 86

4- (2-Bydroxy-2,2- d:s.th:t.en -2-ylacetoxy)~1- {3—phenoxypr°1>yl) ~l-azonia

bicyeclo[2.2.2]octane; bromide

The tltle compound was synthesised according to;methodé £ and a;bThe
yiéld of final step was 290 mg, 66%."H— NMR EDMSOFdG):-é 2.15 (m, 2H),
©2.35 (m, 6H), 3.35 {m, 2H), 3.65 (m, 6H), 4.05 (t, 2H), 6.9 - 7.05 (m,~
5H), 7.1 (m, 2H), 7.3 (m, 3H), 7.55 (m, 2H); MS‘{M—B»r]*f484;,,;&;3.,168'?(:.,A.
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.Example 87

4 (2 Hydroxy—Z 2-d1th1en- —yl acetoxy) l~phenethyl 1 azon;ablcyclo{Z

2.2] octane; ‘ bromide

The title gbmpouhd was synthesised accoiding-tg.methods'f and é ‘The

yield of final step was 260 mg, 57%. 'H- NMR (DMsofdG) '8 2.35 (m, 6H)
3.0 (m, 2H), 3.4 (m, 2H), 3.75 (m, 6H),7.0 (m, 2H), 7.3 - 7. 5 (m, 6H),
7.55 (m, 2H); MS {M-Br]*:454; mp 195°C. '

Example B8

1-(3~ phenoxypropyl)«B(R)—(z 2 dlthzen 2= ylprop;onylcxy) -l
.azon:_abn.cyclo [2.2. 2}octane brom:.de : :

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

yvield of final step was 350 mg , 92%. *H~ NMR (DMSO- de): & 1.65-2.20

(m, 6H), 2. 10 (s, 3H), 2.30 (bs, 1H), 3.10 (m, 1H), 3.30—3.60'(m;'6H)' o
- 3.85-4.10" (m, 3H), 5.20 (m, 1B}, 6.90-7.05 {m, 5H),.7.05-7. 10 {m, ZH)

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

Example 89 . .
B(R)—(zwﬁydroxy 2, 2 dlthlan 3- ylacetoxy) -1~ (3—phenoxypropyl) -1-
azcnlabléycleia 2. 2]octane, bromide

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

vield of final step was 300 mg, 76%. H- NMR (DMSO~-d6): & l.G’(m{'lH),'

1.75 (m, 18}, 1.8 - 2.0 (m/ 2H), 2.0 - 2.2 (m, 2B), 2.3 {m, 1H),
3.15 {m, 1H), 3.3 - 3.6 (m, 6H), 3.9 (m, 1H), 4.05 (t, 2H), 5.2 (m
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.

Example 80 .
B(R)—-(Z Hydroxy-2,2~ dlth:;enyl 3—ylacetoxy) e e th:.en-2-ylpropyl} 1=

azeniabicyclo2.2. 2]octane, bromide ‘
The title compound was syntheSLSed accordlng to, methods c and a. The

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

1H), 1.6-1.75 (m,-1H), 1.8-2.1 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), .
3,05-3.5 (m, 7H), _3.823.95 {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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182°C.-

Example 91 |
3(R) -~ (2-Hydroxy-2, 2-dlth1en~ dyl—acetoxy} 1~phenethyl l—azonlablcyclo’
[2.2.2]octane; trlfluoroacetate N o

he title compéund was syntheslsed according to methods o] and b. The.
yield of flnal'step was 63 mg, 489 lH- NMR {(DMSO-d6) : 6 1. 5 1.7 (m,
1H), 1.7-1.85 (mg: ) 1.9-2.1 (m, 2), 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, OW), 7.1 (m,
2H), 1.25-7,35 (m, S5H), 7.4 (m, 2H), 7.5 (m, 2H); MS [M-CEF3C0O0}*: 454.

Example 82

:B(R) (2-Bydroxy-2, 2—d1thlen B-yl acetoxy) 1~(3~phenylprcpyl) 1 azonla
bicyclof2.2. 2]octane, trlfluoroacetate

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

yield of final step was 75 mg, 55%. 'H- NMR (DMSOAdG). 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, SH), 7.4

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

Exaﬁple a3 ’
3(R) - (2-Hydroxy~2 ;2~dithien-3 3~ylacetoxy) -1- (4-phenylbutyl) -l-azoniab

Lcyclo[Z 2. 2]octane, trifluorocacetate

' The title compound: was synthe51sed accordlng to methods ¢ and b. The

vield of final step was 68 mg, 48%. *H- NMR {DMSO~d6) : 6'1.5 1.8 (m,
6H) , 1.8- 2.0 (m, 2H), 2.25 (m, 1H), 2.6 (m, 2H), 3.05 (m, 1H),

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

2H), 7.2 (m, 2H), 7,3 (m, 3H), 7.4 (m, 2H), 7.5 (m, 2H); MS [M-
CF3COO] . 482. ’ '

A.Example‘94

3{R) - {2~Hydroxy-2,2— dlthlen— ~ylacetoxy) -1~ (2 thlen—Z—ylethyl} -l-azo

nlabzcyclo[z 2. 2Ioctane, trifluorcacetate

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

yield of final ‘step was 65 mg, 49%. 1H- NMR (DMSO-d6): :& 1.5-1.65 (m, -
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1), 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, LH), 5,2 (m, 1H), 6.75-(s, OH), 7.0 (m, 2H), 7.15 (m,
" 2H), 7.45 (m, 3H), 7,5 (m, 2H); MS [M-CF3COO0]*: 460. ’

Example 85
ARy - (2-Eydrcxy~2 2= dmthzen- —ylacetoxy) 1 (4~phenobeutyl) -1- azonla

bicyclo[2.2. 2]octane, trlfluoroacetate

The title compound was synthesxsed accordlng to methods c and b. Tha:
_yield of final step was 63 mg, 43% g~ NMR (DMSO-d§) : 6 1.5-2.0 (m,

8H), 2.3 (m, 18), 3.1 (m, 1H), 3.2-3.5 (m, 6H), 3.85 (m, 1H}, 4.0
(m, 28), 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.

. Example 96 o R .
15 a3{R)~(2—aydroxy~2 2—dithien~3-y1£cetoxy)nl—(2-phenoxyethyli—1—azénia :

‘ bxcyclo[2 2. 2]octane, trlfluorcacetate

The title compound was synthe31sed accordlng to methods c and b. The

“yield of final step was 72 mg, 52%. ‘H- 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), S5.2(m, 1H), 6.75 (s,
OH), 6.95-7.05 (m, 3H), 7.1 (d, 2H), 7.3-7.5 (m, 6H); MS [M-CF3CO00]':

470.

Example 87

C1e[3- (4-Fluorophenoxy)propyl] 3(R)a(2ﬂhydroxy -2, 2—d1th1en~ —ylacetox

yi-l-azoniabicyclo{2.2.2]octane;, trifluorocacetate

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

_yieid of final step was 79 mg} 54%. lH~ NMR (DMSO-d6): & 1.55-1.65 (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, 1K), 3.25-3.55 (m, 6H), 3.85-3.95 {(m, 1H), 4.0 (t,

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

31R)~(2—Hydroky;2,2—dithien~3~ylacetoxy}~1—(3—phenylallyl)—l—azoniab
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ieyclo[2.2. Zloctéﬂé,,trifluoréacetaﬁé

The title compound was synthesmsed accordlng to methods c and b. The -

yleld of final 'step was 24 mg, 17& *H- NMR (DMSO- dé): & 1.8 - 2.05.
(m, 4H), 2. 3 {m, 1H), 3.15 (m, 1), 3.3 - 3.5 (m, 4H),«3.9)(m, 1H}),

4.05 (m2H), 5.25 (m, 1H), 6.35 (m, 1K), 6.75 (s,-OH), 6.85 (t, 1K),
7.1 (m, 2H), 7. 3-7. 5 (m, SH), 7.55 (m, 4H); MS [M-CF3C00]": 502. |

Example 99

1~ (3-phenylallyl) 3(R)-(9 Hydroxy Q[K] fluorene 9~ carbonyloxy) -1
azonmabzcyclc{Z 2. 2}octane brom;de '

The title compound was synth551sed accordlng to methods ¢ and a. The

yield of final step was 400 mg , 93%.'H- NMR (DMSO-dS) 5 1.35-1.50 (m,
IH), 1.60-1.75 (m, 1H), 1.75-1. 95 (m, 2H), 2.10 (m, 1H), 2.85 (m, . 1H) ,

3.10 (4, 1H), 3.20-3.50 (m, 3H), 3.85 (m ,1H), 4.0 (dd, 2H),. 5.05 (m,
1H), 6.40 (dd, 1H), 6.80-6.90 (d, 1H), 6.85 (s, OH), 7.20-7. 50 (m, I8),

~7.60 {m, 4H), 7.80 (m, 23), MS [M-Brl*: 452, mp 146°c

ﬁxample 100

A'B(R}—(Q Hydroxy-QEH} fluorene-g ~carbonyloxy}-1- (3—phenoxy propyl)-»

1- azcnlablcyc¢o[2 2. 2} octane; bromide

‘The title compoundlwas synthe ised according to methods ¢ and a. The

yield of final step was 630 mg , B83%. 'H- NMR (DMSO- da6): & 1.47 (m,

1H), 1.68 (m, 1), 1.87 (m, 2H), 2.1 (m, 3H), 2.89 (m, 1H), 3.15 (d,
1H), 3.4 (m, SH), 3.9 (m, 1B), 4.0 (m, 2H), 5.04 (m, 1H), 6.85 (s, OH),
6.97 (m, 3H), 7.35 (m, 48), 7.45 (m, 2H), 7.65 (m, 2H), 7.85 (m, 2H);
MS [M-Br]®: 470; mp 108°C. -

Example 101
S(R)—(S Hyd:oxy Q{H] fluorene=-98~ carbonyloxy)~ -phenethyl-1~

‘azoniabicycle[2.2. 2]octane, brcmlde

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

vield of final step was 170 mg, 74%. H- NMR (DMSO-dé): 8 1.45 (m, 1H),

©1.65 (m, 1H), 1.85 (m, 2H), 2.1 (m, 1H), 2.9 (m, 3H), 3.15 (m, 1H),
3.3 - 3.5 (m, 5H), 3.85 (m, 1H), 5.05 (m, 1H), 6.85 (s, OH), 7.2

~ 7.4 (m, 7H), 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)~{8-Bydroxy- Q{H] fluorene-Q carbonyloxy)~1—(2—phenoxyethyl) wl~
azoniabicycle[2.2.2]octane; bromlde

The title compound was synthesxsed accordlng to methods c and a. The

yield of final step Was 4§0 mg, 96%. 'H~ NMR (DMSO-d6) : & 1.42 {m, 1H),ji
'1.66 (m, 1H), 1.80-1.88 (m, 2H), 2.08 (m, 1H), 2.93° (m,1H), 3.25-3.60
{m, 4K), 3.65 (m, 2H), 3.95 (m, 1H), 4.35 {m , 2H), 5.02 (m, 1H), 6.85

(s, 1H, OH), 6.97 (d, 2H), 7.04 (t, 1H), 7.20~7.45 (m, 6H), 7.55-7.60.
(t, 2H), 7.80 {(d, 2H); MS [M-Br]*: 456; mp 140°C.

Example 103
3{R)~(9~Hydrcxy—9[ﬂ} ~fluorene-9- carbonyloxy)*l*(4—oxo 4-phenylbutyl)

-1—azonlab1cyclo[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-dG). & 1.45 {m, 1H),
1.65 (m, 1H), 1.7 - 2.0 (m, 4H), 2.1 (m, 1H), 2.75 {m, 1H), 3.0 -

3.2 (m 4H), 3.25 ~ 3.4 (m, 4H),  3.85 (m, 1H), 5.05 (m, 1H), 6.85
(s, OH), 7.35 {t, 2H), 7.45 (t, 2H), 7.55 -7.7 {m, 5H), - 7.85 (d,
2H), 8.0 (d, 2H): MS [M-CF,CO0]*: 482.

Example 104

1=[3=(4~ Fluorophenoxy)propyl} 3(R)}~(8~ hydroxy—Q[H] fluorene 9-
' carbanyloxy)—l—azcnlabxcyclofz 2.2]octane; chlcrzde

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

' yield of final step was 440 mg, 94%. 'H- NMR (DMSO-d6): & 1.4 Qm, IH},
1.65 (m, 2H), 1.7 - 1.95 (m, 2H), 2.0 - 2.1 (m, 34), 2.8 (m, 18),
3.1 (d, 1H), 3.2 - 3.4 (m, 5H), 3.8 (m, 1H), 4.0 (t, 28), 5.0 (m,
~1H), 6.85 (s, OHJ, 6.95 (m, 28), 7.15 (t, 2H), 7.35 (€, 28y, 7.45

(t, 2H), 7.55 (d, 1H), 7.65 (4, 1H), 7.85 (d, 2H); MS [M-Br]*: 488:
mp 142°C. ' '

1—[3—(2,4~Difluoropheﬁoxy)propyl]—3(R)—(9—hydquy79[H]-fluoxene—9—‘
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o caﬁbonyloxy) -1- azcnlablcyclo{z 2, 2}octane, trlfluoroacetate

The tltle compound was syntheslsed according to ‘methods ¢ and b. The .

yield of flnal step was 14 mg,»13%._lﬂ—.NMR (DMSO~d6): & 1.4 - (m, 1 ),

1.6 - 1.9 {m, 3H), 2.1 (m, 3H), 2.8 (m, 1H), 3.1 {(d, 1H), 3.2 - 3.4
‘(m, SH), 3.85 (m, 1H), 4.05 (t, 2H), 5.0 (m, 1H), 6.85 (s, OH),

7.05 (t, 1), .7.15 = 7.4 (m, 4H), ‘7.45 (t, 2H), 7.55 (d, 1H), 7.65

(d, 1H),  7.85 (d, 2H); MS [M-CF,C00]*: 506.

Example 106

3{R}—(Q-Hydroxy-g{H]-fluorene-S caﬁbonyloxy} 1-(3—phenylammnopropyl)

i azonlablcyclo[z 2. 2}octane, trlfluoroacetate

The title compound was synthes;sed according to methods c agd b. Tﬁe
yiéld 6f final step.was 14 mg,~15%. lg- NMR (DMSO-dé): 5 1.4 (m, 1H),
1.6 (m, 18), 1.8 (m, 4H), 2.05 (m, 1H), 2.7 (m, 1E), 3, O (&, 3H),
3.2 - 3.4 (m, 6H), 3.8 (m, 1H), 5.0 (m, 1H), 5.6 (t, NH), 6.55 (m,

'3H), 6.85 (s, OH), 7.1 (t, 2H), 7.35 (dd, 2H), 7.45 (dd, 2H), 7.55

(dd, 2H), 7.8 {d, 2H); MS [M-CF;CO0]1*: 469.

Exauple 107 _ oL
B(R}~{9~Hydroxy~9[H]—rluorene~“ carbonyioxy)~l—[3~(4~hydroxyphenoxy}

AprnnVT]—1-azo“_ab;ﬂy~‘c?2.2.2‘~v tane; -triflucrocacetate

The title c0mpound was synthesmsed accordlng o methods c and b. The

yield of final step was 15 mg, 15%. '‘H- NMR (DMSO ds} 6 1. 4 (m, 1H),
1.6 (m, 1), 1.7 - 1.9 (m, 2H), 1.95.- 2.05 (m, 2H), 2.1 (m, 1H),
2.8 (m, 1H), 3.1 (d, 1H), 3.25 - 3.4 (m, 5H), 3.8 ~'3.9‘(m[ 3H),

5.0 (m, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 6.85 (s, OH), 7.35 (t, 2H),

7.45 (t, 2H),  7.55 (d, 1H), 7.65 (d,.1H), 7.85 (d, 2H), 9.0 (s,

‘OH) ; M5 [M-CF,CO0]*: 486.

Example 108 . o ‘

1- (2-Benzyloxyethyl) -3 (R) - (9-hydroxy-9 [H] ~fluorene-9-carbonyloxy) ~1-
azoniabicyclo{2.2.2]octane; bromide A ' o .
The title compound was sfnthaéised accbrding to methods é and»a. The
yield of final step was 470 mg, 96%. 'H- NMR (DMSO-d6): & 1.4 (m, 1H),
1.65 {m, 1H), 1.7 = 1.9 (m, 2H),. 2.1 :m, 1H), 2.9 (m, 1H), 73.15 -
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3.5 (m, 6H), 3.75 (m, 2H), 3.85 (m, 1H), 4.5 (s, 2H), 5.0 (m, 1H),

6.85 (s, OH), 7.3 ~‘7.s (m, SH), 7.55.(m, ‘2H), 7.8 (d, 2H);
MS [M-Brl)*: 470; mp 86°C. '

Example 109 , v .
B(R)—{9~Hydroxy—95—fluorene—9 carbonyloxy) 1-(3 thlenyl 2=ylpropyl)—

C1- azonlablcyclo[z 2.2]octane; bromide _ ‘

The title compound was .synthesised. accordlng to methods c and a. The
yield of final step was 180 mg, 70%. 'H- NMR (DMSO-d6): & 1.37 Km;v
"1H), 1.62 (m, 1H),'l.75—1.95 {m, 4H), 2.06 (m, 1H), 2.72i(m, 1H), 2.80
(m, 2&); 3.02-3.06 (m, 1H), 3.15-3.20 (m, 2ﬂ),}3.25—3¢40 (m, 3H), 3.80

(m, 1H), 5.0 (m, 1H), 6.85 (s, 1H, OH), 6:95-7.0 (m, 2H), 7.25-7.50 (m,

. SH), 7.55-7.65 (m, 2H), 7.85 (d, 2H); MS [M-Br]’: 460; mp 140°C.

Example 110

'3(R)—(9~HYdrcxy-QH—f;uorene~9—carbonYloxY)—1*(3—phenylpropy1)fl—azoﬁ'

iabicyclo[2.2.2]octane;ftrifluoroacetaté_

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, 1H),
1.6 (m, 1H), 1.7-1.90 (m, 2H), 2.05 (m, 1H), 2.5 (m, 28), 2.7 (m, 18),
3.0 |

6.85 (s, OH), 7.20-7.50 (m, 9H), 7.55 (dd, 2H), 7.85 (d, 2H); MS [M-
CF3C00)*: 454, B ' |

Example 111

3{R)~ (8~ Hydroxy—QH flucrene~ Q—Garbonyloxy) 1 (4-phenylbutyl) =L~azoni

abmcyclo{Z.Z.Z]octane; trifiuvorocacetate

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, 1H), 2.55-2.75 (m, 3H),

3.0 (m, 1H), 3.15 -3.45 (m,-3H), 3.75 (m, 1H), 5.0 (m, 1H), 6.85 (s,

OH), 7.20 (m, 3H), 7.25 - 7.35 (m, 4H), 7.45-7.5 (m, 2B), 7.55-7.6

(dd, 2H), 7.85 (d, 2H); MS [M-CF3COO0]*%: 468.

Example 112

(m, 1H), 3.15 (m, 28), 3.2-3.4 (m, 3H), 3.75 {(m, 1H), 5.0 {(m, 1H), -
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S B(R)~ (Q—Hydroxy—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-d6): & 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 iabicyclol2.2. 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.(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-zazo

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,. 1K), 3.10-3.25 (m, 1H),
3.40-3.80 (m, 6H), 4.0 (m, 1H), 4.41. (m, 2H), 4.98 (m, 1H), 6.98-7.05

(m, 3H), 7.27-7.46 (m, 6H), 7.63-7.71 (m, 2H), 7.87-7.90° m, 23) MS
[M-Brl*: 454; mp 202°C. o

’ Exam@la 116

3(R)—(9~Methyl 9[H}~flucrene 9~carbonyloxy) l (3—phenoxypropyl) 1~

azon;ablcyclo{2 2.2] octane, brom;de

The title compound was’ synthesxsed according to. methods c and a. The

yield of final step was 210 mg , 61%.H~- NMR (DMSO-d6): & 1.55 (m,lH),

1.60-2.0 -(m, 3H), 1.78 (s, 3H), 2.0-2.20 -(m,. 3H), 3.0-3.10 (m,1H),

3.25-3.53 (m, 6H), 3.86 (m, m), 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(RY~-{9- Methyl Q[H]—fluorene 9 carbonyloxy)- —phenethyl~1-
azoniabicyclo[2.2. 2}octane; tr;fluoroacetate ' B

The tltlevcompound was syntheszsed accordlng‘to methods ¢ and b. The
vield of final step was 18 mg, 19%. *H- NMR (DMSO-d6): & 1.55 (m, 1H),
1.65 - 1.95 (m, 3H), 1.75 (s, 38), 2.15 (m, 1H), 2.9 - 3.1 (m, 48),

\airp

3.25 - 3.55 (m, S5H), 3.85 (m, 1H), 5.05 (m, 1H), 7.25 - 7.55 (m,
'9H), 7.65 (d, 1H), 7.75 (d, 1H), 7.95 (d, 2H); MS [M~CF,;CO0]*: 438.

Example 118

S(R}M(Q—Methyl 9[H] fluorene—Q—caﬁbcnyloxy) =L (4woxo~4wphenylbutyi}-

'1~azon1ab1cyclo[2 2. Zzoctane, trifivorcacetate

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, 5H), 1.75 (s, 3H), 2.1 (m, 1H) 3.0 {m, 1H), 3.1 - 3.5
(m, 8H), .3.85 (m, 1H), 7.35 - 7.5 (m, 4H), 7.55 (t, 2H), 7.65 {(t,
28), 7.7 (d, 1E), 7.9 (d, 2H), 8.0 (d, 2H); MS‘{M~C55COO]*: 480.

'1 [3~ (4~ FluoroPhenoxy)propyll B(R)uig—methyl Q{H} fluorene 9~
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carbonyloxy) l—azonlablcyclo[z 2. 2]octane,‘txlfluoroacetate

The title compound was synth651sed accordlng to methods ¢ and b TheA

vield of final step was 23 mg, 23%. *H-- NMR (DMSO dé): & 1. 55 (m, 1H)

©1.65 - 1.95 (m, 3H), 1.75 (s, 3H), 2.05 - 2.15 (m, 3H), 3.0 (m, -1H), -
3.25 «‘3.51(m, 6H), 3.85 (m, 1H), 4.0 (t, 2H), ‘5.0 (m, 1H), 6.95 =
(m, 28), 7.15 (t, 2H), 7.35 - 7.5 (m, 4H), .7.65 (d, 1), 7.75 (&,

LH), 7.9 (d, 2H); MS [M-CF,C00]': 486. | | L

Example 120 : _ < .
1-[3-4(2, 4-DifluorophénoxY)propyl]~3(R)e(9~methy1~9H4fluorene#§f,"

carbonyloxy}-1~azon1ab1cyclo[2 2. Zloctane, trmfluoroacetate

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

yield of final step was 20 mg, 19%. H- NMR (DMSQ-dG): 8 1.55 (m, 1),
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), 385 (m, 1H), 4.1 (t, 2H), 5.0 (m, 1H), 7.05
At 1H)1 7.2 - 7.5 {m, 6H), 7.65 (d,lH), 77 /d, 1H)I 7.9 (d,
2H); MS [M~CF,CO01*: 504. S , ,

Exémple 121

3(R)-(QnMathyl"Q{ﬁ}-flgorgne~9~canbonyloxyﬁ—1~(3~phenylaminopropyl)—j'
l-azoniabicycle[2.2.2]octane; triflusroacetate » _
" The title compound was syhthesised_aCcording to methods ¢ and b. The . 
© yield of final step was 19 mg, 19%. 'H- NMR (DMSO-d6): & 1.55 (m, 1RH),
1.65 - 1.95 (m, SH), 1.75 (s, 3K), 2.1 (m, 1H), 2.95 (m, 1K), 3.05

(m, 28), 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, 1a> 7.9 (d, 2H); MS [M-CF,CO0]%: 467. ‘

Example 122

1—[3—(4—Hydrcxyphenbxy)prcpyl}—3(R)—(9~méthylw9[ﬁjfflucrene;SQ”A

carbonyloxy}—1—azoniaﬁicyclo[2 2.2]octane; trifluoroacetate

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

yield of final step was 22 mg, 22%. 'H- NMR (DM50-d6): § 1.55 (m, 1H), - . -
1.65 - 1.9 (m, 38), 1.75 (s, 3H), 2.0 - 2.15 (m, 3H), 3.0 (m, 1H), . |
3.25 - 3.5 (m, 6H), 3.8 - 3.95 (m, 3H), 5.0 (m, 1), 6.7 (d, 1H),
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.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,CO0]*: ‘484.

'Example 123

- {2~ Benzylcxyethyl) 3(R) (meethyl Q[H] fluorene—9~carbonyloxy) l~a
zonlabzcyclo[Z 2.2} octane; trlfluoroacetate

The title compound was synthes:Lsed ac:cordlng to methods ¢ 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, iH), 3.3-
3.55 (m, 6H), 3.8-3.95 (m, 3H), 4.5 (s, 2H),- 5.0 (w, 1H), 7.3-7.5

(m, 9H), 7.6-7.7 (m, 2H), 7.9 (d, 2H); MS' [M-CF,C00]*: 468,

<Example 124

3(R)-(8, 10~Dlhydroanthracene—Bucatbonyloxy)-1~phenethyl~1~azonzab1cy-

clo[2.2.2]octane; bromlde

The title compcund was synt thesised according to methods d and a. The-

'yield of final step was 420 mg , 89%.'H- NMR (DMSO-d6): & 1.55 (m, 1H),

1.65-1.95 (m, 3H), 2.15 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-3.60
(m, 6H), 3.85 (m, 1H), 3.95-4.15 (dd, 2H, Jl= 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)~-(8, lO—D:nydroanthvacane—Q—Garbonyloxy) ~1- (3~phenoxypropyl) -il-az -
onlablcyclo[z 2.2]Joctane; bromlde

The t:_tle c:ompound was synthesised according to ~methods d and a. The

vield of final step was 450, mg , B2%.'H- NMR (DMSO- ~d6): & 1.56 (m, 1H),
1.65-1.95 (m, 38), 2.05-2.15 (m, 3H), 3.10 (m, 1H), 3.20-3.50 (m, 6H),
3.80 (m, 1H), 3.94-4.14 (m, 4H), 5.0 (m, 1H), 5.22 (s, 1H), 6.94-7.0

(m, 3H); 7925-7.35 (m, "6H), 7.40 (m, 2H), 7.54~7.47 (m, 2H); MS [M-
Br]*: 468; mp 157°C. ‘ ' ‘

Example 126

1-{4- Phenylbutyl) 3{R}~(9[H}-xanthene O~ carbonyloxy)~azon1ab1cyclog

‘[2.2.2]octane; bromide
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The title compound was synth631sed accordlng to nmthods d and a The

yield of final step was 83 mg , 21%.'~ NMR (DMSO-d6): & 1.50-2.0 (m,
gH), 2.15 (m, 1H), 2.65 (m, 2H), 3. 05-3. 65 (m, TH), 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-
" Bri*: 468; mp 85°C. ' ‘ ' |

Example 127

‘ i-(2 Phenoxyethyl)»B(R)~(Q[H]-xanthene-9~carbcnylcxy} l—azonlabmcyclo
‘[2.2.2]octane; bromide -

VThe tltle 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,
4H), 2.2 {(m, 1H), 3.20-3.80 {m, 7H),>4,0 (m, 1H), 4.40 (m, 2H), 5.05 N
(m, 1H), 5.30 (s, 1K}, 7.0-7.10 (m, 7H), 7.30-7.45 (m, 4H), 7.45-7.55

(m, 2H); MS [M-Brl*: 456; mp 200°C.

‘ Example 128"

1 (B—Phenoxypropyl) 3(R)~(9[H]—xanthene~9—caﬁbonylcxy) -3- azonzablcyclo
[2.2.2)octane; bromide

The title compound was synthesised accordingvto'methods d and a. The

yield of final step was 350 mg , 83%. H- NMR (DMSO-d6): & 1.70-2.0 (m,

4H), 2.0-2.25 (m,3H), 3.15-3.65 (m, 7H), 3.85-3.95 (m, 1H), 3.95-4.10
(m, 28), 5.0 (m, L1H), 5.30.(s, 1H), 6.90-7.0 (m, 3H), 7.10-7.25 (m,

C4H), 7.25-7.40 (m, 4H), 7.40—7.60A{m, 2H); MS [M-Brl*: 470; mp 184°C.

Example 128

. 1-Phenethyl~ 3(R)w(9[H} xanthene 9~carbonylexy) 1 azonlablcyclo

[2.2. 2]octane, bromide
The title compound was synthesised . aCCOIdlng to methods d and a. The

vield of final step was 100 mg, 44%. 'H- WMR (DMS0-d6): & 1.65 - 2.0

(m, 4H) . 2.1 (m, 1H), 2.9 - 3.05 (m, 2H), 3.15 - 3;6'Im; 7H), 3.8%

(m, 1H), 5.05 (m, 1H), 5.3 (s, 1H)), 7.15 = 7.55 (m, 13H);

MS [M-Br]*: 440.

Fxample 130 A : o B <7 - ,.: 7‘

1- (4—Oxo»4~phenylbutyl) 3(R)—(9[H]~xanthene g carbonylcxy) 1 ~azonia
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bicyclo[2.2. 2]octane, tr;fluoroacetate

‘“The tltle compound was synthe51sed accordlng to methods d and b. The
yxeld of final step was 16 mg, 15%. H~- NMR (DMSQJd6). 5 1.65 = 2,05' 
(m, 6m), 2.1 {m, 18), 3.1 - 3.55 (m, 9H), 3.8 (m, 1H), = 5.05 m,
1m), 5.25 (s, 1E),. 7.1-— 7.3 (m, 4H), "7.35 (t, 2H), 7.45 - 7.6 (m,

s8), 7.7 (d, 1H), 8.0 (d, 1H); M§ [M-CF,CO0]*: 482.

Example 131

DR 1= [3—(4—Fluorophenaxy}propyl]~3(R)—(Q[K]~xanthene~9 carbonyloxy) -1-
10 -

azonlablcycloiz 2. 2]octane, trlfluoroacetate

The title c0mpound‘was synthesmsed accordlng to methods d and b. The

vyield of final step was 18 mg, 18%. 'H- NMR (DMSO-d6): 5.1.7 - 2.1 (n,

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,CO0]*: 488.

Example 132

‘1—[3*(2,4-Diflucroph§noxy)propyl]43(R)~(9[H}~xan£hene—9~carbonyloxy)

~1—agoniabicyclo{2.2.2]dctane; trifluorcacetate

The title compéund was synthesised accordipg‘tg methods d and b. The

~yield of final step was 14 mg, 14%. *H- NMR (ﬁMSO*dG): d 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, 28), 5.0 (m, 1H), .5.3 (s, ), | 7.05 (t, 1H), .7.1 - 7.55 (m,

10H) ; MS [M-CF,C00]*: 506

Example 133

1~ (3 Phenylaminopropyl) - 3(R)—(9[H]~xanthene -G carbcnyloxy) 1f

azonlablcycloiz 2. 2]octane, trlfluoroacetate :

The title compound was synthesised accordlng to methods d and b. The
" yield of final stép was 17 mg, 17%.-‘H- NMR (DMSOvdG). 5 1.65 - 2.0 (m,
ef), 2.15 (m, 1H), 3.0 - 3.5 (m, SH), 1.75 (m, 1H), 5.0 (m, 1H), .

5.3 (s, 1H), 6.65 (t, NH), 6.55 (m, 3H), 7.05 - 7.3 (m, 6H), 7.35
- 7.55 (m, 4H); MS [M-CF,C00]*: 469.. |

Example 134

12 January 2004
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1~{3*(4“HydIOXYPhaD0xy)propyl]—3(Rf*(9{3}-xénthene~9—carbonyloxy)—1-' a

4azon1ablcyclo[2 2. 2]octane, trlfluoroacetate

The txtle compound was syntheSLSed accordlng to methods d and b. The

yield of final step was 21 mg, 20%. 'H- NMR (DMSO~d6): & 1.7 - 2.1 (m,

6H), '2.15 (m, 1H), 3.1 - 3.5 (m, 7H), 3.7 -~ 3.95 (m, 3H), 5.0 (m,
C1H), 5.3 (s, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 7.1 - 7.3 (m, 4H),
©7.35 - 7.55 (m, 4H), 9.0 (s, -OH); MS [M-CF,C00}*: 486.

'.Example 135 ' . i
11~(2 Benzyloxyethyl) S(R)-(QKH}—xanthene 9~ carbonyloxy)—l-

azonxdblcyclo[z 2.2)octane; trifluorcacetate _ 4
The title compound was SynthESlSed accordlng to methods d and b. The

yleld of final step was ‘16 mg, 16%. 'H- NMR (DMSO-d8): & . 1.65 - 1,95

{m, 4H), 2.1 (m, 1B), 3.1 - 3.9 {m, 108), 4.5 (s, 2H), 5.0 (m, 1H),

5.3 (s, 1H), 7.15 (m, 4H), 7.3 - 7.5 (m, 7H), 7.55 (t, 2H); ~

. MS [M- €F,c00) " 1170.

Example 136

.3{R)—(Qvadroxy-QIH}—xénthene~9—qarbonyloxy)~1—(3—phenoxypropyl)—1-

azoniabicyclo{2.2.219ctane;'brdmide'

The title compound was Syntﬁesised acc&r ding to meﬁhods ¢ and a. The
yield of final step was 340 mg , 71%. 'H- NMR (DMSO-d6): & 1.30 (m,
1H), 1.65 (m,, 1H), 1.70-1.95 (m, 2H), 1.95-2.10 (m, 38), 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, 7TH), 7.40-7.46 (m, 2H), 7.65-7.70 (m,

2H); MS [M-Brl*: 486; mp 219°C. -

‘Example. 137

B(R)~(9~ﬁydroxy—9[nj~xanthene-9~carbonyloxy) 1—phenethyl -1- azon;abi

f"cyclo[z 2.2Joctane’; bromlde

The title compound was synthesised according to 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),

0 3.05 (m, 1H), 3.30-3. 50 (m, 5H), 3. 82 (m, 1H), 5.05 (m, m), 7.20-7. 0 '
(m, 10H), 7.40-7.50 (m, 2H), 7.65-7.70 (m, 2H); MS [M-Br]*: 456; mp
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221°C.

'Example 138 C
_3(EQ*(9—Hydroxy~9ﬂuxanthene—9 carbonyloxy) -1=(3~ thlen Z—ylpropyl) l—

azonlablcyclo{Z 2. Zloctane, bromide

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

'yleld of final step was 310 mg , 97%. 'H- NMR (DMSO- de): & 1.30 {m,

18y, 1.62 (m, 1#), 1.70-1.90 (m, &H), 2.05 (m,1H), 2.60 (m, 1H),

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, 58), 7.36-7.45 (n
3H), 7.63-7.67 (m, 2H); MS [M~Br]*: 476; mp.111°C. |

Example 139

v 3(R}-(9—ﬁydroxy~9H-xanthene-Q*éarbonyloxy}“i—(B—phenylprapyl)~l¥azq

niﬁbicyclo{2.2.2]octane; trifluoroacetate

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), 1.70-1.95 (m, 2H), 2.05 (m, 1H), 2.5-2.6 (m, .2H),

2.80 {m, 1H), 3.05-3.75 (m,.7H), 5.05 (m, 1H), 7.1-7.45 (m, 12H),

7.65-7.70 (m, 2H); MS [M~CF3C00]*: 470.

Example 140
3R}~ (5~ Hydroxyﬁ H~xanthene~9~carbonyloxy) 1~(4—phenylbutyl) ~1-azoni
abmcyclotz 2.2]octane; trlfluoroacetate

" The title compound<was_synthes;sedlaccording'to methods ¢ and b. The

yield of final step was 84 mg , 38%. H- NMR (DMSO-d6): & 1.30 (m, 1H),

1.4-1.85 (m, 7H), 2.05 (m, 1H), 2.5-2.6 (m, 2H), 2.80 (m, 1H),
3.05-3.4 (m, 6H), 3.7 (m, 1H}, '5.05 (m, 1H), 7.15-7.35 (m, 1OH), 7.4

(m, 1H), 7.85 (m, 2H); MS [M-CF3COO]*: 484.

~Exam§le 141 ,
‘3(R)~(9-Hydroxy-93~xanthene~9 caxbonyloxy) -1- (2 thlen—z—ylethyl) -l-a
zoniabicyeclo[2.2.2]octane; trifluoroacetate

" The tit;e‘gpmpouniﬁwas_synthesised ac;brding to methods ¢ and b. The‘

‘yield of final step was Bl mg , 39%. 'H- MMR (DMSO-d6): & 1.30 (m, 1H),
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1.6 (m, 1H), 1.7-1.9(m, 28), 2.05 (m, 1H), 2.75(m, 1H), 3.0(m, 1K),

'3.1-3.2 (m, 2H), 3.3-3.6 (m; 5H), 3.8 (m, 1), 5.05 (m, 1H), 6.95-7.0
“(m, 2H), 7.15-7.3 (m, 5H), 7.45 (m, 3H),-7.65 (m, 2f); MS [M-CF3C0O]*:
462. B ’

Example 142
3(R)—(9~Hydroxy—9H~xanthene~9-carbonyloxy) 1 (4—phenoxybutyl)—1 azo
niabicycle(2.2. 2}octane, txlfiuoroacetate

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

yield of final step was 83 mg , 37%: 'H- NMR (DMSO-d6): & 1.3 (m, 1H),

1.5-1.9 (my 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, 1H), 6.95-7.0 (m, 3H),

7.15-7.45 (m, 9H), 7.65 (m, 2H); MS [M-CF3COD]*: 500.

- Example 143 ,
.‘3(R)—(QQHydfaxy—QH-xanthene~§;carbonyloxy)~1-(2~§hanoxyethy1}~1-aﬁo

niabicycle{2.2.2]octane; trifluoroacetate- .
The title compound was synthesised accordiné to methods ¢ and b. The
vield of final step was 102 mg , 48%. 'H- NMR (DMSO-dé6): & 1.3 (m, 1H),

' 1.55-1.95 (m, 3H), 2.05 (m, 1H), 2,8 (m, 1H); 3.1 (m, 1H), 3.35-3.65

{m, 5H), 3.9 .(m, 1H), 4.35 (m, 2H), = 5.05 (m, 1H), 6.95 (d, 2H),

7.0-7.1 (m, 2H), 7.2 (m, 4H), 7.3-7.45 (m, 4H), 7.6 (t, 2H); MS [M-
C CF3CO0]*: 472, | ' |

Exémple 144 .
14[3“(4*Fluoronhenoxy)p:mpyl1~3(R)—(9~hyerXV~QH-xanthene—Q«carbonyl

oxy)~1~azonlab1cyclo{2 2. 2}octane, trlfluoroacetate

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

yield of final step was 99 mg , 44%. 'H- NMR (DMS0-d6): & 1.3 (m, 1H),

© 1.6 (m; LH), 1.7-2.0 (m, 4H), 2.05 (m, 1H), 2.7 (m, 1H), 2.9 (m, 1),
©3.2-3.5 (m, SH), 3.75-3.85 (m, 1H), 3.95 (m, 28}, 5.0 {m, 1H), 6.95
(m, 2H), 7.1-7.3 (m, 7H), 7.45 (t, 2H), 7.65 o 2H); MS [M-CF3C00]*:

504.

Exemple 145
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‘3(R) (Qvﬁydroxy-9H—xanthene~9~carbonyloxy)-1 (3—phenylallyl) ~-l-azoni

ablcycloIZ 2.2}octane; trifluorcacetate

‘ The title compound was synthe51sed accordlng to methods c 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, 1;—1), 2.65-2.75 (m, 1H), 2.9 {

i, 13) f ,
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-CF3C00]*: 468. .-

Example 146

L 3{3)—(QQMethyl~9[H]-xanthéne—cha:bonyloxyr-l”j3—phenoxypropyi)*1—
azoniabicyclo[2.2.2]octane; bromide '

'The‘title compound was synthesised accérding tofmethods,c and a. The

yield of final step was 110 mg. 'H- NMR (DMSO-d6): & 1.4 (m, 1H), 1.65

{m, 1H), 1.75 - 1.95 (m, 2H), 1.9 (s, 3H), 2.05 - 2.15 (m, 3H), 1.8
C(m, 1H), 3.15 (m, 2H), 3.25 - 3.5 (m, 5H), 3.85 (m, 1H), 4.0 (t,

28}, 5.05 (m, 1H), 6.95 - 7.0 (m, 3H), 7.15 - 7.2 (m, 4H), 7.3 -

7.4 (m, 4H), 7.45 (d, 1H), 7.55 (d, 1H); MS [M-Brl*: 484; mp 195°C.

Example 147
3{R}~{9-Methyl-8[E]-xanthene~-%~-carbonyloxXy)~1l-phenethyl-1~

~azoni&bicyc}o{2.2.2]octane;'trifluqroacetaté

.~ The title compound was synthésised accordiﬂg to methods ¢ and b. The

‘yield of final step was 19 mg, 20%. 'HE~ NMR (DMSO-d6): & 1.4 (m, 1H),

1.65 (m, 1H), 1.8 - 1.85 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8

- 1H);-MS [M-CF,CO0)': 454,

’Example 148

B(R) (9-Methyvl-9[H]-xanthene-38- caxbonyloxy) -1~ izﬁphenoxyathyl) -1~-
azoniabicvelo[2.2.2]octane:; trzfluoroacetate

© The tltle compound was syntheSLSed according to methods c and b. The
i yleld of final step was 24 mg, 24%. lH- NMR (DM30-d6) : & 1.4.(m, 18},
1.65 (m, 1H), 1.8 - 1.95 (m, 2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.95
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(m, 18, 3.25 (18, 3.4 3.65 (m 5B, 3.85 (n, 18, 4. 35 (¢,
2H), 5.05 (m, 1H), 6.95(d, 2H), 7.05 (t, 28), 7.15 (m, 3H), 7.25

- 7.45‘(m,'5a); MS [M-CF,C00]*: 470.

Example 149
3(R) - (9-Methyl~ Q{H]—xanthene 9—cazbonyloxy)~1 (4 oxo~ —phenylbutyl}—>

;1«azonmab1cyclo{2 2. 2]octane, trxfluoroacetate v ;
The tltle compound was synthesised according to methods c and b. The

’yleld of final step was 19 mg, 19%. 'H- NMR (DMSO-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, 48), 3.3 - 3.5 (m, 4H), 3.85 (m, 1H), 5.05 {m, 1E), 7.15

(m, 4H), 7.35 (t, 2H), 7.45 - 7.6 (m, 4H), 7.7 (t, 1H), 8.0 (4,
2H); MS. [M~CF,CO0]*: 496.

’Example 150

1- [3~(4- Fluorophenoxy)propyl1 3(R}-(9-methyl QLH} xanthene 8-
carbonyvloxy)~l-azoniabicyclo[2.2.2]loctane; trlfluoroacetata

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

'yield of final step was 25 mg, 24%. ‘H- NMR (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),

2.15 (m, 1H}), 2.8 (m, 1H), 3.1 (d, 1H), 3.25 - 3.5 (m, 5H), 3.8 (m,
1H), 4.0 (t, 2H), -5.05 (m, 1H), 6.95 (m, 2H), 7.15 (m, 6H), 7.35
(t, 2H), 7.5 (dd, 2H); MS [M-CF,CO0]*: 502. '

Example‘lsl ‘ )
1I-{3-(2,4- lelucrophencxy)propylj 3(R)~(9~methyl 9[H]~xanthene g

carbonyloxy) -1l-azonizbicyclo(2.2.2]occtane; trifluorcacetate

The title compound was synthesised according to methods c 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°= 195 (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. 1 - 7.4 (m, 8H), 7.5

(dd, 2H); MS' [M~CF,CO0)*: 520.

Example 152

3(R) - (9-Methyl-9[H]-xanthene-9-carbonyloxy) -1~ (3-phenylaminopropyl} - .
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i”il-azodiabicyclotz 2. Zléctane; trifluoroécétate

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

Bt 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, 38), 2.1 (m, 1H), 2.7 (m,

1H), 2.95 = 3.05 (m, 3H), 3.1 - 3.4 (m, 6Hj, 3.75 (m, 1H), 5.0 {(m, -
1R), 5.6 (m, 1H),. 6.55 (m, 3H), 7.05 - 7.15 (m, 6H), 7.3 (m, 2H),

' 7.45 (t, 2H); MS [M~CF,CO0]*: 483.

' Example 153 ' , o
1= [3-(4~ Hydroxyphenoxy)propyl} B(R)—(Q—methyl S[H]~- xanthene 9—'

“'carbonyloxy} 1- azonldblcyclo[z 2.2]octane; trlfluoroacetate

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

" 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
15

(m, 1H), 3.1.(d, 1H), .3.25 - 3.5 (m, 5H), 3.8 - 3.95 (m, 3H), 5.05

(m, 1H), 6.65 - 6.8 (m, 4H), 7.2 (m, 4H), 7.35 (t, 2H), 7.5 (m,
. 2H)., 9.0 (s, OH); MS [M-CF;CO0]*: 500. ’

.. Example 154

17{2—BeﬂzyloxYethyi}~3(R)w(9-mathy1—9{H}wxanthene-Q-carbonyloxy)—1~

azoniabicyelo{2.2 . 2lcctane; triflusrcacetate

The title compound-wés synthesised 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,

- 18), 3.2 - 3.5 (m, 6H), 3.75 -'3.95 (m, 3H), 4.5 (s, 2B), 5.05 (m,

1H), 7.15 {(m, 4H), 7.3 - 7.5 (m, 9H); MS [M-CF,CO0]*: 484.

‘Example 155 )
1- (3-Phenoxypropyl) 3R}~ {QEH} thloxanthene~9~carbonyloxy) l-~azonia-

- blcyclc[2 2.2]octane; bromide

The title compound was synthe51sed according to, methods d and a. The

“yleld of finmal step was 323 mg, 50%. ‘H- NMR (DMSO d6) & 1.35 (m,
~1H), 1. 65 (m, 1H), 1.70-1.85 {(m, 2H), 2.0-2.2 (m, BH}, 2.75-2.90 (m,

1H), 3,12 (m, 1H), 3.25-3.50 (m, 5H), 3.80 (m, 1H), 4.0 (t, 28),
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.

" Example 156

1- (3~phanylallyl) -3(Rr}- (10, Il—Dlhydro 5H-dibenzola, d]cycloheptene—s—'

"carbonyloxy) 1-azon1ab1cyclo[2 2. 2}octana, bromlde

‘The title compound was synthes;sed accordlng 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,1H), 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),
5.90-7.0 (m, 2H), 7.0-7.5 (m, 11H); MS [M-Br]*; 464; mp 132°C. '

’Example 157

1 (3—phenoxyprcpyl)-3(R) (10, ll-Dlhydro—SE-dlbenzo[a d]cyclohaptene—
=L carbonyloxy) 1~azonlab1cyclo{2 2. 2]octane, bromide

‘mhv title compound was SyntheSlS%d uccerdlng to methods d and a. The

’ yleld of flnal step was 290 mg , 94% . IH- NMR (CDCl;) & 1.45-1.60 (m,

1H), 1.65-1.80 (m, 1H), 1.80-2.0 (m, 2H), 2.0-2.20 (m, 3H), 2.80-3.0
(m, 3H), 3.15-3.30 (m, 2H), 3.30-3.45 (d, 1H), 3.45-3.80 (m, 5H),
3.85-4.0 (m, 2H), 4.20 (m, 1), 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, BH), 7.40 (m, 28); M5 [M-

CBrl*t: 482; mp 182°C.

Example 158
‘3{R)~-(5[H]-Dibenzo(a, d]cycloheptane 5 carbqnyloxy)~ - {3~

phenoxypropyl} 1-azon;ab1cyclo[2 2. 2]octane, brom;de

The title compound was synthe51sed according to methods d and a. The

'.yleld of final step was 180 mg, 56%. *H~ NMR (DMSO-d6): & 1.2 (m, 1H),

1.6 (m, 1H), 1.7 - 1.9 (m, 2H), 1.95 (m, 1H), 2.1 (m, 2H), 2.8 (m,
1H), 2:95 (d, 1H), 3125 - 3.45 (m, 5H), 3.8 {m, 1H), 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, 2Hy; MS [M-Br]*: 480; mp 111°C.

-

Example 158

: 3(R}—(S{H}-D1benzo[a d}cycloheptene 5- carbonyloxy} l-phenethyl-1-
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azoniabicycld[Z.z.Zlcctane; bromideA

The title compound was synthesised aCC¢r5ing to methods drand 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[
sH), 3.85 (m, 1H), 4.95 (m, 1H), 5.45 (s, 1H), 7.05 (m, za),, 7.25
- 7.5 (ﬁ, 11H), 7.55 (m, 2H); MS [M-Br}": 450; mp 248°C. '

The Examples 160 to 164 1llustxate pharmaceutlcal composltlons

~accordlng'to the present lnventlon and procedure for thelr preparatlon.

Example 160

Preparatxon of a pharmaceutlcal compos;tlon. tablets
_Formulatlon o ‘
-Compound of tﬁe preéént iﬁvention ..... ae e 5.0 mg
Lactose....J......,.;{;.......; ..... e .113.6 mg
Microcrystalline cellulose........ PR e 28.4 mg
Light silicic anhydride.......... e 1.5 mg
Magnesium stearate..... R 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 85.2 g of microcrystalline -

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 screened material and mixed.. The mixer product was

‘subjected to a tablets making machine equipped with a die/punch system

of 7.5 mm in diameter, thereby obtaining 3,000 tablets each having 150

Example 161 -

- Preparation of a pharmaceutlcal compos;tlon tablets coated

Formulatlon

Compound of the present invention..........evenann 5.0 ng
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-Laétose.;....e ...... el .,‘ ............. e et ;295.2ng
Corn starch.............. P ....40.8 mg
Pblyvinylpyriolidone KZS.v..{WL..,;.,..; ..... . 7.5 mg
'MagneSLum stearate........ e ... . 1.5 mg
.Hydroxypr0pylcellulose ...... ',...,._ ...... ceeeeneaes 2.3 mg
Polyethylene glycol 6000.................. ;.;..7,.A0.4'mg
‘letanlum ledee...L.;.J.,._ ............. e 1.1 mg-
PUPIFied £aLlC. . utetennnes sttt ee e .. 0.7mg

. Using a fluidized bed granulating machine, 15 g of the compound of the

present invention was mixed with 285.6 g of lactose and 122.4 g of corn
starch. Separately, 22.5 g of polyvxnylpyrrolldone was dissolved in
127 5.g of water to prepare a binding solution. stng a fluidized bed

granulatmng machine, the binding solution was sprayed on the above

mixture to give granulates; A 4.5g portioh of magnesium stearate was
“added to the obtained granulares and mixed. The obtained 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 mé in weight. ' ‘

Separately, a coating solution was prepared by suspénding 6.9 g of
ydroxypropylmethylcellulose 2910, 1.2 g of pol yetzyl ne glycol 6000,'

3.3 g of titanium dioxide and 2.1 g of pur;fled talc in:.72.6 g of

- water. Using,a High Coated, theVB,OOO.tablets prepared above were

‘ ”¢0ated 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: | _ v ‘ -

Lompound of the present invention............ V400 iy )
Phjsiological Saline. ...t i e e ¢l ml-

2 40 mg portidn of the compound of the present invention was dissolved

“in 90 ml of physiological saline, and the solution‘Was adjugted to a

tbtal volume of 100 ml with the same saline solution, dispensed in 1
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S oml portlons 1nto 1 ml capac1ty ampoule and then sterlllzed at- 115° for

‘;30 mlnutes to’ glve llquld lnhalant.

Example 163

»Preparatxon of & pharmaceutical compos;tlon - powder lnhalant

Formulation: . v ‘
Compound of the_present invention. .... ieeen. 200 ug
'Lactose‘...‘ ..... .5.....{.f..;..............74,000 g

A 20 g portlon of ‘the compound of- the present 1nventlon was unlformly

mlxed with 400 g of lactose, and a 200 mg portlon of the mlxture ‘was

packed 'in a powder inhaler for exclusive use to produce ‘a powder

- lnhalant"

Example 164

" Preparation of a pharmaceutical composition: inhalation aercsol

Formulation:

: Compound of the present invention......... cen 200 ug
Dehydrated (Absolute) ethyl alcohol USP...... 8,400 ug
1,1,1,2-Tetrafluoroethane (HFC- 134R) . ..ein 46,810 ug

The active ingredient concentrate is prépared by dissolving 0.0480 g

- of the compound of the present 1nvent10n ln 2.0160 g of ethyl alcohol.

The concentrate is added to an approprlate fllllng apparatus The

»actlve lngredlent concentrate is dlspensed.lnto aerosol container, the

headspace offthe container is purged with Nitrogen or HFC~13éA vapor

(purging ingredients should not contain more than 1 ppm oxygenj'and is

" sealed with valve 11.2344 g of HFC-1342 propel’ant 1s then’ pressuve‘

fllled into the sealed container.
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CLATMS

1. A compound according to formula (I)

Rr1

R2”

(I}
"5 wherein:

© is a phenylnring, a C, to Cg'heteroéromatic group containing

one or more heteroatoms or a naphthalenyl, 5,6f7,8f

tetrahydronaphthalenyl  or biphenyl group;

R!, R? and R® each independently represent a hydroéen atom or
10  halogen atom, or a phenyl, -OR', -SR‘, -NR'RS, -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 of’alkoxy group, wherein R* and R®
each independently represent a hydrogen atom, straight or
5 branched C, to C; alkyl group or together form an alicyclic
- ring;. or Rlahd_thogether form an aromatic, alicyclic or
;whgxgrocyclié ring,
n is an integer from 0 to 4;
A represents a -CH=CR®-, -CRS=CH-, —CR®R’-, ~CO-, —0~, -§-, |
20 ~5(0) -, Séz'or -NRS~ group, wherein R® and R’ each independently
represent a hydrogen atom, straight or branched ¢ to Gy alkyl
group or R® and R’ togeﬁher form an alicyclic ring:; »
m is an integer from 0 to 8; provided that when m = 0, A is
not ~-CH,-; "
25 p is an integer from 1 to 2 and the substitution in the
~azoniabicyelic ring may be in the 2, 3 or 4 position including

all possible configurations of the asymmetric carbons;

LT
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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

Qherein 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
-CH=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
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4. A cdmpound according to any one of claims 1 to 3,
wherein any alkyl group present as R1 to R’ or R¥ contalns from
1 to 4 carbon atoms. ' ,

.S.u' A compound according to any one of claims 1 to 4
wherein p=2 , A
6. 2 compound according to any one of the preceding

claims wherein © represents a phenyl, pyrrolyl, thienyl,

- furyl, blphenyl, naphthalenyl, 5 6,7,8-tetrahydronaphthalenyl,

benzo[l 3]dloxolyl, 1m¢dazolyl or benzonhlazolyl group.

7. 2 compound according to claim 6, wherein ©
represents a phenyl, pyrrolyl or thlenyl group.

8. 2 compound according to any one of the precedlng

' clalms wherein R', R? and R*® each lndependently represent a

hydrogen or halogen atom or a hydroxy, methyl,'tert—butyl,

'~CH,OH, 3-hydroxypropyl, -OMe, -NMe;, -NHCOMe, -CONH,, -CN,
~NO,, -COOMe or -CF; group. ' \

9. A compound according to c¢laim 8 wherein RY, R? and §3
each independently represent a hydrogen or halegen atom or a
hydroxy group. ‘

10. A compound accordlng to clalm.B wherein the halogen
atom is fluorine.

1¥. A compound accordlng to any one of the preceding
claims wherein A represents a -CH,-, —-CH=CH-, -CO-, -NH-,.
—NMe—; -0- or -S- group; n is 0 or 1; and m is an integer from
1 to 6. o ) | -

i2. A compound according to claim 11, wherein A
represents a ~CHy~, =CH=CH- or -0O- group and m is 1, 2 or 3.

13. A compound according to any oné of the preceding -
élaims wherein the azoniabicyclo-groﬁp is substituted on the
nitrogen atom with a 3~pheﬁoxyp:opyl, 2-phenoxyethyl, 3--
phenylallyl, phenethyl; 3-phenylpropyl, 4»ph§nylbutyl, 3~(2—
hydroxyphenoxy)propyl, 3~(4~fluor¢phenoxy)prbpyl, 2=
benzyloxyethyl, 3-pyrrol-l-ylpropyl, 2-thien-2-ylethyl or
3-thien-2-ylpropyl group. e

14, A compound according to an§ ocne of the preceding
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claims wherein B represents a g:pup<of fdrmulal(i} and R® and
R® each independentiy 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-Z—hydroxy—Z-phenylagetoxy)~1-(3—phenylallyl

J-1l-azo-niabicyclo[2.2.2]octane; bromide

3(R)~(2=Furan-2-yl-2-hydroxy-2-phenylacetoxy)-1-{2-phencxyethy
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1)-1-azo niabicyclo(2.2.2}octane; bromide

»3(R)—(2-Furan~2~yl—thydroXy—Z~phepylacetoxy)—1-(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 -

B(R)-(Z Hydroxy 2,2-di-thien- 2—ylacetoxy) ~1l-phenethyl-l-azonia

: blcy
i”clo[2 2.2]octane; bromide

3(R)~(2 Hydroxy-2,2-di- thlen—2—ylacetoxy) ~1- (4—phenyibutyl) 1-

azonia

~ bicyclo{2.2. 2]octane;>bromide

3(R) (2- Hydroxy~2 2-dithien-2-ylacetoxy)-1-.(3-phenoxypropyl)- 1.
-azonia- ' A
bicyclo{2.2. 2}octane, bromide
1-[3~(4-Fluorcphenoxy)propyl]-3(R)-{(2~- hydroxy 2,2 dlthlen -2-yl .
aceto xy)-l-azoniabicyclo[2.2.2]octane; chloride

-B(R)?(2~Hydroxy~2 2- dithieh~2-ylacetoxy)—l~[3f(2—hydroxyphencxy

y)pro pyl]- ~a7on1ablcyclo[ .2.2]octane; .trifluoroacetate

?3(R}—(Z-Hydroxyfz,2~d1th1en—2—ylacetoxy)~1—(3-pyrrol-1—ylpropy

l}=l-azonia-bicyclo[2.2.2]octane; trifluorocacetate

- 3(R) - {2-Hydroexy-2,2-dithien-2-ylacetoxy)-1-(2-thien-2-ylethyl)

-l-az0 niabicyclo[2 2.2]octane; biomide .

3(R) - (2 Hydroxy-2,2- ~dithien-2- ylacetoxy)-1-(3-thien-2-ylpropyl -
y=1l-a zoniabicyclo[2.2.2]octane; bromide ‘ '
~(2—Benzyl®xyethyl)~3‘R)w(2«hydroxyw2 2—dithien~2~ylacetoxy)w

l1-azoniabicyclo[2.2.2]octane; trifluorocacetate

'3(R)~(Znydroxy~2,Z-dlthlen—3-ylacetcxy)-1—( »phenoxypropyl)

-~azoniabicyclo{2.2.2]octané; bromide

i*(prhenylallyl)—3(R)*(9~Hydroxy~9[H}-fluo#ene~9—carbonyloxy)

~l-azoniabicyclo[2.2.2}octane; bromide

- 3(R)~(9-Hydroxy-9[H]-fluorene-9-carbonyloxy) -1~ (3-phenoxypropy

l)=-1-azoniabicyclo{2.2.2]octane; bromide -
3{R) - (S-Hydroxy-9[H]-fluorene~9~carbonyloxy) -l1-phenethyl-1-zz0
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niabicyclo[2.2.2]octane; bromide

3(R)~(9-Hydroxy-9H-fluorene-9- carbonyloxy) -1~ (3~thien¥2-ylprop

A'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)?(S—Methyl—9[H]—fluorene~9-carbonyloxy)flé(3—pbenoxy§ropyl.

}-1l-azo niabicyclo{2 2.2}octane; bromide
1-(4- Phenylbutyl) -3{(R) - 9{H]~xanthene 9—-carbonyloxy)-1l-azoniab

1cyclo [2.2. 2}octane, bromlde

1-(2-Phenoxyethyl)=3(R) - ({S8[H]-xanthene-9- carbonyloxy) l~azonia

bicyclo [2.2.2]octane; bromide

1-(3~Phenoxypropyl) -3 (R)- 9[H]~xanthene 9- carbonyloxy) ~l-azoni .

abicyclo [2:2. 2}octane, bromlde

3 Phenethyl 3(R)-(9[H]-xanthene-9- carbonyloxy) 1 -azoniabicyclo

{2.2.2] octane; bromide

3(R) - (9-Hydroxy-9 [H] -xanthene-9-carbonyloxy) -1- (3-phenoxypropy |

1)-1l-"azoniabicyclo[2.2.2]octane; bromide

(R)—(9—Hydroxy—9[H]—xanthene~9~carbonylexy)-l—phenethyl-l*azo

-1 nlablcy clo[2.2.2}octane; bromide

3(R)={%=Hydroxy-9H- xanthenP—Q carbonyloxy) 1—(3 tb;en 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)-l-azonia- blcyclo{2 2. 2]octan e; bromide

23. A compound accordlng to any one of the preceding
claims characterlsed in that it has an IC50 value for -~
muscarinic M; receptors (Hm3) of less than 35 nM.

"24. A process for the preparation of a compound of

ﬁormula (I)
R1

Cc
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which comprises reacting an alkylat;ng agent of formula (ITI)

R1 (CH,)— A — (CHp™ X
R3

11)

' ,with'a_compound of .formula (III)

(I11) . )
wherein,.in each of formulae I, II and III, R, R? R® ©, R,

"X, B, n,  m and p are as defined in any one of claims 1 to 22.

25. A process according to claim 24 characterised in

that the resulting reaction mixture is purified by solid phase

- extraction.

o, .26+ A compound of formula (III)

Ny T

O

B

(I1I)

wherein B.and p are as defined in any one of claims 1, 4, 5,
14, 15 or 17 to 22 and wherein the substituent on the
azabicyclo group has (R}~ configuration. . '

27. A compound according to claim 26 which is
9-Methyl~9[H}—fluorene—B-carBoxylic acid"
l-azabicyelo[2.2.2]oct-3(R) -yl ester; . -
9-Methyl-9[H]-xanthene-%-carboxylic acid
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l-azabicyclo[2.2.2]oct-3(R) -yl ester;
2-Hydroxy-2,2~difuran-2-yl-acetic acid
l-azabicyclo[2.2.2]oct-3(R) -yl ester.

28. A compound of formula {(VII)

(VIT)

whérein p is as defined in claim 1 or 5, R® is a 2-thienyl or 2-
furyl group and wherein the substituent on the azabicyclo group
has {R) configuratiocn.

29. A compound according to claim 28 which is
Oxothien-2-yl-acetic acid l-azabicyclo(2.2.2]oct-3(R)-yl ester; or
Oxofuran-2~yl-acetic acid l-azabicyclo[2.2.2]oct-3(R}-yl ester,

30. Use of a compound according to any one of claims 26 to
28 in a process for producing a compound cof formula (I) as defined
in any one of claims 1 to 22.

31, A pharmaceuticai composition comprising a compound
according to any one of claims 1 to 23 in admixture with a
pharmaceutically acceptable carrier or diluent.

32, A compound according to any one of claims 1 to 23, or a
pharmaceutical composition according to claim 31 for use in a
method of treatment of the human or animal body by therapy.

33. Use of a compound according to any one of claims 1 to
23, or a pharmaceutical composition according to claim 31 for the
manufacture of a medicament for use in the treatment of
respiratory, urinary or gastrointestinal disease.

34. Use of a compound according to any one of claims 1 to
23 or a pharmaceutical composition according to claim 31 for the
manufacture of a medicament for use in the treatment of COPD,

chronic bronchitis, asthma and rhinitis.




