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15
M3 antagonists are therefore known to be useful for treating diseases
‘ characterised by an increased parasympathetic tone, by excessive glandular secretion
or by smooth muscle contraction (R.M. Eglen and S.S. Hegde, (1997), Drug News
Perspect., 10(8):462-469).
20

Examples of this kind of diseases are respiratory disorders such as chronic
obstructive pulmonary disease (COPD), bronchitis, bronchial hyperreactivity, asthma,
cough and rhinitis; urological disorders such as urinary incontinence, pollakiuria,
neurogenic or unstable bladder, cystospasm and chronic cystitis; gastrointestinal

25 disorders such as irritable bowel syndrome, spastic colitis, diverticulitis and peptic
ulceration; and cardiovascular disorders such as vagally induced sinus bradycardia
(Chapter 7, Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman's
The Pharmacological Basis of Therapeutics, 10the edition, McGraw Hill, Ney York,

2001).

30
The cdmpounds of the invention can be used alone or in association with other

‘ ‘drugs commonly regarded as effective in the treatment of these diseases. For example,
they can be administered in combination with B,-agonists, steroids, antialiergic drugs,
phosphodiesterase IV inhibitors and/or leukotriene D4 (LTD4) antagonists for

35 simu'ttaneous, separate or sequential use in the treatment of a respiratory disease.
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salt of tpendraldtamiung general structure: ~R1 OyN B - (CHz)~ A - (CHz)r|
NaH O 10 X (Il1) wherein 15 Rl represents a group sel ected from phenyl,
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wherein

15

R1 represents a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, benzyl,
furan-2-yimethyl, furan-3-yimethyl, thiophen-2-ylmethyl, and thiophen-3-ylmethyl;

R2 represents a group selected from C;-C; alkyl, C, to C; alkenyl, Cz—_Cs alkynvl,

20  saturated or unsaturated Cs to C; cycloalkyl, saturated or unsaturated C; to G;
cycloalkylimethyi, phenyl, benzyl, phenethyl, furan-2-ylmethyl, furan-3-yimethyl,
thiophen-2-ylmethyl, thiophen-3-ylmethyl, pyridyl, and pyridylmethyl; wherein the
carbocyclic moieties in the C; to C; cycloalkyl, C; to C; cycloalkylmethyl, phenyl, benzyl
or phenethyl groups can be optionally bridged or fused to another saturated,

25 unsaturated or aromatic carbocyclic moiety or to a cyclic moiety comprising carbon

| atoms and 1 or 2 oxygen atoms wherein the C,-Cs alkyl, C>-Cs alkenyl and C»-Cs
. alkyny! groups are unsubstituted or substituted with one or more halogen atoms,
hydroxy groubs or C;-C; alkoxy Qropus;




furan-2-yl nethyl, furan-3-ylnmethyl, thiophen-2-yl nmethyb@ Desember 2006

t hi ophen-3-ylnethyl; R2 represents a group selected fromCl-C3 alkyl, C to
CB al kenyl, Cz-CB al kynyl, 20 saturated or unsaturated C3 to C7 :

cycl oal kyl, saturated or unsaturated C3 to C7 cycloal kyl nethyl, phenyl,
benzyl, phenethyl, furan-2-ylnmethyl, furan-3-ylnethyl,
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2a 20 Decenber 2006 mis an integer from1l to 6; n is20Deterdber 2806
represents a -CH2-, CH=CH, -CO, NWe, -0- or -S group; B represents a
hydrogen atom or a group selected fromstraight or branched, C -Ca alkyl,
hydr oxy, straight or branched Cl-C8 al koxy, cyano, nitro, -CHCR R',
-C(OOR, - C(OR, -SCCOR, -CCONRR', -NRC(OOR', -NRCONR', C3-C7
cycl oal kylm is MR brfrds}ﬂﬁhblganel yl, 5,6, 7,8-tetrahydronapht hanel yl ,
benzo[ 1, 3] di oxolyl, 5 to 10 menber ed heteroaryl or heterocyclyl groups; R
and R' being as defl ned above; and wherein the cyclic groups represented
by B are gpséoenal |y substituted by one, two or three substitutuents

sel ected from hal ogen, hydroxy, straight or branched, Cl-C8 al kyl, phenyl,
-OR, -SR, -NRR', -NHCOR, -CONR R', -CN, -NO2 and -COOR; R and KR

bei ng as gkagp,@gg,-.tgléam;z \@p@;@qnd@eN% @ & gy rdipoups are unsubstituted or
substituted with one or nore hal ogén at ons, hydroxy groups or CIl-C8 al koxy
groups and the Cl1-C8 al koxy groups are unsubstltut ed or substituted with

one or NDB&epRESUSH hyﬁﬁdg@ﬁ afm FBf%rg}esz %IQ&B&fro:%l Stfaidht of branchied, €1 gpd)ecenber
2006 X- Ei“e(gr esent s pharmaceutical |y acceptab Ion 0O

pol yval en J hygroxy, ﬁE‘f‘"Qm eidpranghed SaiGeiatoxy, @fﬁéﬁ.e@if @0@&-@%‘?" FG@MF@ {11)
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in Rl is unsubsituted or one substitu one

subst i t ueRPenYhRgriinanelylng 6/ 8-tava yqumnfgl@amtbqnﬁeﬁmmmﬁ tes1thot one of

membered heteroaryl or heterocyclyl groups; R’ and R” being as defined above; and
wherein the cyclic groups represented by B are optionally substituted by one, two or
three substitutuents selected from halogen, hydroxy, straight or branched, C;-Cs alkyl,
phenyl, -OR’, -SR’, -NR'R”, -NHCOR’, -CONR'R”, -CN, -NO, and -COOR’; R’ and R”
being as defined above; wherein the C;-C; alkyl groups are unsubstituted or
substituted with one or more halogen atoms, hydroxy groups or C,-Cs alkoxy groups

- and the C,-C; alkoxy groups are unsubstituted or substituted with one or more halogen
atoms or hydroxy groups;




1-Allyl -3-(R) [ benzyl - (4-f1 uor ophenyl ) car banoyl oxy] - 1- a2®Deedrhisarcioo 2. 2. 2] oc
tane trifluoroacetate,;

3-(R) [ Benzyl - (4-fl uor ophenyl ) car banoyl oxy] - 1- ( 3- phenyl propyl ) - 1-

azoni abi cycl 0o{2. 2. 2] octane trifl uoroacet at e;

1-Allyl -3-(R) (benzyl - p-t ol yl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane
trifl uor Oécrgp@sgpts a pharmaceutically acceptable anion of a mono or polyvalent acid;

3- (R) (Benzyl - p-tol yl car banoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cycl o[ 2. 2. 2]
octane trifluoroacetate. 3a 20 Decenber 2006 Further objectives of the
present | REEAINI G indhddyad sisrepisamers phiorsuladiif and pixtyes theeakai d  conpounds:
phar maceuti cal conpositions conprising an effective anmount of said
conmpounds; , the use of the conpounds in the manufacture of a nedi canent for
the treatifelie Repvisn thahwhen thesyelistgrour prsisentdn IRY is npsubsitdet pr has enjpni sm of
M3 nuscardrd subsHieefIRPhSs atdbskt gﬁ% Q%s?it&fnt-t reat ment of di seases susceptible
to anelioration by antagonismo muscarinic receptors, which nethods
conprise the adm nistration of the conpounds of the invention to a subject
in need Andwi 1 : ribe in Acta Pharm
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havi ng antimal arial activity, anmong which diphenyl carbam c acid
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- present i nventi on.

azoniabicyclo{2.2.2]octane trifluoroacetate;
1-Allyl-3-(R){benzyl-p-tolylcarbamoyloxy)-1-azoniabicyclo][2.2 2Joctane frifluoroacetate;

| 3-(R){Benzyl-p-tolylcarbamoyloxy)-1 -(3—phenylpropyl)-1-azoniabfcyclo[2.2.2]octane
trifluoroacetate. |
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As used herein, an al kyl, al kenyl or al kynyl group or pwDetamsarobe
straight or branched, and is a | ower al kyl, alkenyl or al kynyl group. A

| ower al kyl group contains 1 to 8, preferably 1 to 6, carbon atons.
Exanpl es include nmethyl, ethyl, propyl, including i-propyl, butyl,

i ncludi ng n-butyl, sec-butyl and tert-butyl, 1-nethylbutyl, 1-ethyl propyl,
1, 2- dlnethylpropyl n-hexyl or 1-ethylbutyl groups. Mre preferably a | ower
al kyl gr oﬁwher@b:e@trvas df thenpresens iavestion ere tatroeride protenses ferlpkepafingsaidal kyny|

group con &ﬁﬂé i ncl ude
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present, thedempoubds oftth@mvemn tb@ subject inneedrof tedtmanbnt . The substituent (s)
are typically hal ogen atons, preferably fluoride atons, and hydroxy or

al koxy groups. Al koxy and al kylthi o groups nentioned herein are typically
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optlonall pOXY,
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ethylthio, n-propylthio, i-propylthio, n-butylthio, segsDetsthbdrizngs
t-butylthio, trifluoronethylthio, difluoronethylthio, hydroxynethylthio,
2- hydroxyethyl thio or 2- hydroxypropylthio. 5 20 Decenber 2006 Cyclic
groups nentioned herein include, unless otherw se specified, carbocyclic
and heterocyclic groups. The cyclic groups can contain one or nore rings.
Carbocyclic groups may be aromatic or alicyclic, for exanple cycloal kyl
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het er oar ot herein is I cal megbered
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are present roatons. A 'he EFO%C I C_Or
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wherein a Msing2 {6k eh@dh @Bms.Exanpl es of heterocyclic
groups i nli: V{ljeg%ﬁ(tengl cl{yﬁﬂ 9?%%6 | dgl pi perazinyl, norpholinyl,

t hi onor phol i nyl, pyrrol yl, im dazol yI I m dazol i d| nyl, pyrazolinyl,
i ndol i nyl \,@ér | | AP 'rﬁbﬁlloﬁt‘l:l he@ﬁhdlead: nyl,
i ndol i zi n d Eﬂéig%hét]ﬂﬁﬂed o 21"@?, aikeﬁ%lacﬁoza'ﬂ@iﬂrl 9 ursl n

qguj nol i
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Y example by 1, 2 or 3 substituents. When two or more substituents are present, each
substituent may be the same or different. The substituent(s) are typically halogen

atoms, preferably fluoride atoms, and hydroxy or alkoxy groups.

Alkoxy and alkylthio groups mentioned herein are typically lower alkoxy and alkyithio
groups, that is groups containing from 1 to 8, preferably 1 to 6 and more preferably 1 to
4 carbon atoms, the hydrocarbon chain being branched or straight and optionally
substituted in any position by one or more substituents, for example by 1, 2 or 3
_substituents. When two or more substituents are present, each subsfituent may be the
same or different. The substituent(s) are typically halogen atoms, most preferably
fluoride atoms, and hydroxy groups. Preferred optionally substituted alkoxy groups
include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy, t-butoxy,
trifluoromethoxy, difluoromethoxy, hydroxymethoxy, 2-hydroxyethoxy or 2-
hydroxypropoxy. Preferred optionally substituted alkyithio groups include methylthio,
‘ethyithio n-propylthio, i—propylthio n-butylthio, sec-butylthio, t-butylthio,

| triflucromethyithio, dlﬂuoromethylthlo hydroxymethylth:o 2-hydroxyethylth|o or 2-
hydroxypropylthlo




t hi enyl . Exanpl es of heteroaromatic groups include pyrpopecebéramps, furyl,

pyrrolyl, imdazolyl, benzothiazolyl, pyridinyl, pyrazolyl, pyrazinyl,
pyrimdinyl, pyridazinyl, indolyl, indazolyl, pur|nyl qU|nonI
I soqui nol yl, phthal azi nyl, naphthyridinyl, quinoxallnyl qU|nazoIinyI,

cinnolinyl, triazolyl and pyrazolyl. As used herein a hal ogen atom i ncl udes
a f | uori n@ycliclgraupsmaentionedrhemiroincludeli untesatathngrwisk\specifidéd, \cadbobydlioande,

phar mced T ge atellsy The B 48 RUBRERE ool RenelSh 3R b  FarPostblie  cal'
accept abl goap_m ohap be laasaatnd%rﬂr;méuragg% ?ﬁrill%le agﬁ?mﬁﬁlrgr?padﬂ%tgmﬁg?ﬂgdmpsbot h
11Pgaggghgﬁf%gr‘g@%hg%ﬁ%ﬁ@o '?’Fyérm odi ¢ and ni tIPI c aci dpandporganl c acids,
forI exanple citric, fumaric, maleic, malic, formc, nmandelic, ascorbic,
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quat er nartypleaaﬂymmntmn fromBotorYksarbén slomsp Cedealkylignmegustandralicyatic dngs ofB tent of an
ani on (X'.) OCI at.e

an anion O?arg s'"ﬂ?ﬁ%%#gpéwy S 5%@1‘\%5@?@%&5(@@8@' @H&E)?imde,x- b?g)r'/n 32,

I odi de, s:tybphaptgl, nitrate, phosphate, or an anion of an organic acid such

as, for exanple, acetate, trifluoroacetate, naleate, fumarate, citrate,

- oxal ate, succinate, tartrate, malate, mandelate, fornmate, methanesul fonate
and p-t ol AsaseslHelrein ahearonkitic gropp &fpinaiiptentains frem Hio 4 pesferablyfd tormOchl or i de,
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chloride, bromde, formate, trifluoroacetate or nethanesul fonate. 7 20
Decerber A2 Qeotgrocyc!ic or heteroaromatic group mentioned herein is typically a 5 to 10
membered group, such as a 5, 6 or 7 membered group, containing one or more
heteroatomns selected from N, S and O. Typically, 1, 2, 3 or 4 heteroatoms are present,
preferably 1 or 2 heteroatoms. A heterocyclic or heteroaromatic group may be a single
ring or two or more fused rings wherein at least one ring contains a heteroatom.
Examples of heterocyclic groups include piperidyl, pyrrolidyl, piperazinyl, morpholinyl,
thiomorpholinyl, pyrrolyl, imidazolyl, imidazolidinyl, pyrazolinyl, indolinyl, isoindolinyl,
- pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indotizinyl, isoindolyl, indolyl, indazolyl,
purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and
thienyl. Examples of heteroaromatic groups include pyridyl, thienyl, furyl, pyrrolyl,
imidazolyl, benzothiazolyl, pyridinyl, pyrazolyl, pyrazinyl, pyrimidinyl;:pyridazinyl,
indolyl, indazolyi, purinyt, quinolyl, isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, triazotyl and pyrazolyl. '

As used herein a halogen atom includes a fluorine, chlorine, bromine or iodine atom,
typicaily a fluorine, chlorine or bromine atom.




 3-met hyl '?Sﬁ’if‘eﬁfﬁ'é‘f%@

Preferred conpounds of formula (11) according to the invpsatémberamogefi ned
above are those wherein Rl represents a group sel ected from phenyl,
2-thienyl, 3-thienyl, thiophen-2-ylnethyl, thiophen-3-ylnethyl,
furan-2-ylnethyl or furan-3-ylnmethyl, the «cyclic groups present in Rl
being optionally substituted with one to three substitutents selected from
fluorine, chlorine, bromne, nethyl, nethoxy, trifluoronethyl, ethyl, tert-

butyl, hyss ex¥d aiuieuﬁywmdm Pﬁa’frﬁdc‘éUhMIWadééﬁfaﬁfer it @Megeﬁlg Wih a
represents a gr oup sel ected trom phe fluror oc%henyl

h
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SHolasich 914 niFics 0 e, e HE R SRpPleesitig: fumaric

t hi ophen-Ragldrahdne ,forhémﬁ*naﬁdlel'ﬁzu%@ﬂor&cy|d5kﬁﬁd1}’duccrﬁrc tartaric, benzoic, acetic,
nmet hyl - 2-tri fI uoronet hyl -furan- 3-y

2, 5- di met§iha F%W@%PW@PW'PWN%BQMWFIPB‘EW%PEP‘&Q!WH@EOWF 3 ul a (rr)
as defined above wherein R2 represents a pent-4- enyl pentyl, butyl,

al ly(, benz th| ophen-2-yl net hyl , thi gphen- 3- furan- 2-yl net hyl ,
f ur an- 3- yip HW emM3REABIMRYIUM eqrppeungsiof the R,r?%errts?/f\a&pﬁ'or%ﬁm eayw%n%éﬁ'net hyi
group,: t hahigy ol is a85QHSd Witk BRSositiveBRakR! dTah& RGN AKX aypbdah ahishefl  with
one to three substitutents selectedfromfluorln th E’PP

met hyl ,  REPH®IYnerakadds el aad fay pxarapif,ghiorjdey PfOBu@w tﬁ%/aw ?eaﬂﬁrag?yano In
parti cul %Ho)épl@ét@f&*dr&éh@fw drgamie aaa srueﬁhe%ﬂéﬁan@plarmwtéel ected from 3-

fl uorobenz%m -trifluorobenz trif|uoroben

5. Br oot HsTeAResto: el Rmagsia. Hirale: R UG TaE! malate,

3- et hyl thaquras; f%nﬁét@%@%bneéd%ﬁ@t@%d?p ﬁbid@bﬁ)ﬁonat@' R i%f’fﬁeferably an
5- net hyI t hi_ ophen: 4, 5-di et hyl f ur an- 2-

f ur an- 3- ANt $R)¢ Cte‘i%(rP'F‘lRB‘f%'dQ»brﬁﬁ"ﬂ%i@%ﬁfyﬁphatﬁ '("Haqel- ﬁ?ﬁ%‘ﬁhenyl ) et hyl ,
butyl', paffludtositihte A& ChepaRésdlifonSte2Malents Bhakte2 8PSuccinate, More

preferably X" is chloride, bromide, formate, trifluoroacetate or methanesulfonate.




- and m xture

In other enbodi nents of fornmula (I1) Ais -CH2-. Al so pupkesmbs 206
conpounds of formula (11) wherein B represents a thiophen-2-yl group or a
phenyl group which is optionally substituted with one to three substituents
sel ected from hal ogen atonms, or hydroxy, methyl, -CH2CH, -Owe, -Nwe2,

- NHCOME, PW ds MRrmu co?dlng {eFtRe SHVRHESH a%éﬁneﬁr@iﬁé BRed are
conpounds erein represents a enyl,” 4-fl uorophenyl roxyphenyl

or t hi ophthese wjereis Bl sepmrBents graspi selected EOT@CWSBYJna‘éh'ﬁMf%WP is 1, 2 or 3
and A repfy E%@f»sz-ﬁm EFQ?mophegﬂi eth)ﬁrfuraQi-z gzﬁ@w on&é@B%hthyll theconpounds
of fornul es

uence B esent s
sel ected € PrgB’lUpﬁ@mbmﬁybeingﬂﬁm?&)ﬁ@lﬁﬁ%ted B’lﬂbﬁ’ ﬁW Hres pu Sﬁ!ﬁ’(@‘?ﬂiﬁ?hﬂ 3-

phenyl pr OQé/llicte& rort filbbﬂﬁ&%hﬁﬁﬁ@om}rﬁﬁ@wéthyt Sméthoky, uﬁmm&ﬁétﬂib/bmwm _
3-t hi ophen- propy heptyl, and 3- cyanopropyl represents in

" the pref eblﬂfe!’dhﬁdf@&d@mﬁam@oof formula (11) a chloride, bronide,
trifluoroacetate or methanesul phonate anion. Also preferred are conpounds

of formula (1) or (Il) wherein p is 2 and/or wherein the  azo Q yclic
ring is slioeariieuarypreierred embogisents B repreaents ashonrigelesied ﬂ@mpqr}@g' nﬁ
i nventi on cﬁB;Sl?e?n?Ptsﬁfer SYph&iyind-fudrdpnenylTB¥mEAYShate @metn“yfmh@nﬁﬁa' getric

car bons. stereodi soners are included, such as Qu ds of

forml a (qilﬂl)OFQPfWYD@d?‘Eﬁ'ﬂ@PmQWU[ 2thartrdflueraphieny ep Hsihdiurame: Y@"% i on of
t he azoni ﬁ@r&&%étﬁylbhé}grl @m&bhhﬁéth&ﬂheﬁrlC@H’fétl@ﬂt%ﬂ)ﬁéh-z—ﬂrﬂetl‘m rxgse i soners

he scope t he present
i nvent i ond|methyl-th|ophen—2—ylmethyl thlophen 3—yImethyI 5—methyi—furan-2—y|methyl 5

methyl-2-trifluoromethyl-furan-3-yimethyl, and 2,5-dimethyl-furan-3-yimethyl,

Also preferred are compounds of formula (II) as defined above wherein R2 represents
a pent-4-enyl, pentyl, butyl, allyl, benzyl, thiophen-2-yimethyl, thiophen-3-yimethyl,
furan-2-yimethyl, furan-3-ylmethyl, phenethyl, cyclopentyl, cyclohexyl or
cyciohexylmethyl group, the cyclic groups present in R2 being optionally substituted
with one to three substitutents selected from fluorine, chlorine, bromine, methyl,
methoxy, trifluoromethyl, ethyl, tert-butyl, hydroxy and cyano.

In particutarly preferred embodiments R2 represents a group selected from 3-
fluorobenzyl, 2,4,5-trifluorobenzyl, 3,4,5-trifluorobenzyl, 5-Bromothiophen-2-yimethyl,
3,4-dimethoxyphenylethyl, 3-methylthiophen-2-yimethyl, thiophen-3-yimethyl, 4-bromo-
5—methy|thiophen-é-ylmethyl, 4 5-dimethylfuran-2-ylmethyl, furan-3-yimethyl, 2-fluoro-4-
methoxybenzyl, 2-(4-ﬂuorophenyl)ethyl, butyl, pent-4-enyl and cyciopentyl.




10 20 Decenber 2006 Particularly preferred individual 200speupet2006 formul a
(') include: 15

(3R)- 3-[ (3- Fl uor obenzyl ) - (3-fl uorophenyl ) car banoyl oxy] - 1- ( 2- phenoxyet hyl ) -1
- azoni abi cycl o[ 2. 2. 2] oct ane br om de
(3R)-3-[(3-Fluorobenzyl)-(3-fluorophenyl)carbanoyl oxy] - 1- ( 3- phenyl propyl )-1

\ b . ¢ .
(Sg)z?gl- ?ﬂ’%@%@é@%ﬁﬁ&ﬁﬁﬁ&ﬁ@P ﬂ??%%t ri fluorobenzyl)carbanoyl oxy] - 1-

20 azoni abi cycl o[ 2. 2. 2] oct ane brom de
3R) - 1- (34 -2 = (2 if . I -1-
(3R)-1°(3 @g%gj[}gﬂeggg% borfiodiBb O Hhnli ffy Whérelr B RERBSerRE A bigiHeh-oy ! 0xy] - 1

( 3R) - 3- [ ( rdEipum aayieayldrpug Bhich B eptiohklosublsiviad Wilhenmiedhres,sypstitugs phenoxye

thyl)-1- gl 0 It\], - - - -NHCOMe,

(k| 1+ FEPOI oG iy oy Aol RIBHAR EPrOH, OMe, Mo,

yl met hyl ) eGONEDEN NP2, COLMME, A HelcyrofPs- 2. 2] oct ane broni de

(3R) - 3-[ (5- Bronot hi ophen-2-yl net hyl)-(2,4,5-trifluorophenyl)carbanoyl oxy] -1
- (3 phenoxypropyl)-1-azoni abicycl o[ 2. 2. 2] octane trifluoroacetate 11 20
Decenber p@BEpreferred are compounds wherein B represents a phenyl, 4-flucrophenyl, 3-

(3R -3-[] a&‘ﬁ{?ﬂ’}‘%@@éﬁ@ﬁ%ﬁ?ﬁ‘ﬁaﬁﬁ yl]-(5-methyl furan-2-yl met hyl ) car banoyl o

xy] -1-(4- Zoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate

3R) - 3- P B - 2- et o Lid- ' Spere hy b I
120 (2| pisRbASiereer 478 PO bl D S R e e

(3R) - 3- [ ( EH=QIby o--O-geetpoxy phenyl ) t hi ophen- 3-yl net hyl car banoyl oxy] - 1- ( 3-
~ phenyl al l'yl')-1-azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate

Preferably, in Compounds of formula ()l the sequence B~(CH2)a-A-(CHz)m- represenis a
group selected from 3-phenoxypropyl, 2-phenoxyethyl, 3-phenylaliyl, phenethyl, 3-
phenylpropyl, 3-(3-hydroxyphenoxy)propyt, 3-(4-flucrophenoxy)propyl, 3-thiophen-2-
ylpropyl, allyl, heptyl, and 3-cyanopropyl.

X" represents in the preferred embodiments of formula (i) a chloride, bromide,

trifluoroacetate or. methanesulphonate anion.

Also preferred are compounds of formula (1) or (i) wherein p is 2 and/or wherein the

azoniabicyclic ring is substituted in the 3-position.

The compounds of the present invention represented by formula (1), may have one or

more asymmetric carbons. All possible stereocisomers are included, such as

compounds of formula (1)




(3R) - 1- Phenet hyl - 3-[ t hi ophen- 3-yl net hyl - (2, 4, 5-tri f | uczmbesaydsrcaobanoyl oxy
]-1- azoni abicycl o[ 2.2.2]octane trifluoroacetate
- (3R) - 3-[ (4- Brono- 5- et hyl t hi ophen- 2-yl net hyl ) - (3- net hyl t hi ophen- 2-
| met 2% ropyl.) - 1-azoni abi cycl o[ 2. 2. 2] oct ane

%/I’I ¢ Iﬂbc{)ér:%g@éga h%)fyrle pés‘qﬁl&\ Ef?l)(e gz rlgoglblgychc y [ ]
I( 3R) 1Bg[hes ehe)i Rlonﬁtdwylf guration- Allying&f niagdn)ars(éxdmigchyéﬁ‘ ?frt?é\,sanﬁé]}grfg,u hyl ) car banoy

oxy ropy 1-azoni abi cycl o] 2. 2. 2] oct ane
e }wdt?)'lrr{) tﬁig g@?@XﬂEQ PYRRORYRR!
(3R)-1-[ 3-(4- Fl uorophenoxy) propyl ]-3-[furan-3-yl met hyl - (5- net hyl -
trifluoronethylfuran-3-yl nethyl)carbanoyl oxy] - 1-azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate
(3R -3-[(2,5-Di net hyl furan-3-yl met hyl ) - (2-fl uoro-4-net hoxybenzyl ) car banoyl o
xy] - 1- (3- thiophen-2-yipropyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate
(3R -1-Allyl-3- [2 (4-f1 uor ophenyl ) et hyl ] - (3- net hyl t hi ophen- 2-yl met hyl )carba
noyl oxy] - 1- azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate
(3R)-3-[Butyl-(2,5-difluorophenyl)carbanoyl oxy] - 1- hept yl - 1- azoni abi cycl o[ 2.
~2.2]octane trifluoroacetate
(3R) - 1-(3-cyanopropyl )-3-[(2, 6-di fl uorophenyl ) pent - 4- enyl car banoyl oxy] - 1-
azoni abi cycl o[ 2. 2.-2] octane trifl uoroacetate
(3R)-3-[(3-Fluorophenyl)-(3,4,5-trifluorobenzyl)carbanoyl oxy] - 1- ( 3- phenyl pr
opyl)-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de ‘
(3R) - 3-[ (5- Et hyl t hi ophen- 2-yl net hyl ) - (3- net hyl t hi ophen- 2-yl et hyl ) car banoyl
oxy] - 1- (3- phenyl propyl) - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de
(3R)-3-[[2-(3, 4-di net hoxyphenyl ) et hyl ] - (5- net hyl f ur an-2-yl net hyl ) car banoyl o
xy] - 1-(4- et hoxycarbonyl butyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane formate
(3R)-3-[(4-FI uor o- 2- met hyl phenyl) - ( 3- et hyl t hi ophen- 2-yl net hyl ) car banoyl oxy
1-1-(2-

10




phenoxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de 20 December 2006

(3R) - 3-[(3-Fl uoro-4-net hoxyphenyl )t hi ophen-3-yl nmet hyl car banoyl oxy] - 1- ( 3-
phenyl al | yl') - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de 12 20 Decenber 2006

(3R -1-Allyl-3-[2-(4-fluorophenyl)ethyl]-(3-nethylthi ophen-2-yl nethyl)carba
noyl oxy] - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom.de 13 20 Decenber 2006 The

act on PO IR BPoRERT M BB T Conbounae ot
general fornula (I), as described in the follow ng scheme. In fornulas
00161 1 o Bpe s ool o B - Befip WSS, 25 (0
and (d) RtoniebEydio[2.2.2]6&4as -brémide(CH2) , WN- +(CHZ)p O
(3R)-3-[(3-Fluorobenzyl)-(3-fluorophenyl}carbamoyloxy]-1-(3-phenylpropyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-Phenoxyethyl)-3-[m-tolyl-(2,4,5-trifluorobenzyl)carbamoyloxyl-1-

20  azoniabicyclo]2.2.2]octane bromide
(3R)-1-(3-Phenylpropyl)-3-[m-tolyl-(2,4,5-trifluorobenzyl)carbamoyloxy]-1-
azoniabicyclof2.2.2Joctane bromide
(3R)-3-[(3-Fluorophenyh)-(3,4,5-trifluorobenzyl)carbamoyloxy]- 1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide

25 {(3R)-1-Allyl-3-[[2-(3,4-dimethoxyphenyl)ethyl]-(5-methylfuran-2-
yimethyl)carbamoyloxy}-1-azoniabicyclo[2.2.2]octane bromide
{(3R)-3-[(5-Bromothiophen-2-yimethyl)-(2,4,5-trifluorophenyl)carbamoyloxy]-1-(3-
phenoxypropyl)-1-azoniabicyclof2.2.2Joctane trifluoroacetate

11




X (I'l)y In formula (VI), Wrepresents any suitabl e | eax DgcdpisdiPoosuch as a
group X as defined above. Preferably, Wrepresents a group X. This
al kyl ation reaction may be carried out by two different experinental
procedures, (c) and (d) which are described in the experinmental section
bel ow. | n{3RB-{2-34-aimathbiyptiety Jetp]eGiretbylfurare@-wrgbyloasraradylpybtéss, using
solid pha extraction net ' . sparallel preparation
of severaefctﬁ% %’ﬁﬂﬁégwﬁﬂ az\ﬂ)q %@%&@gﬂgﬁf@gﬁ é?gthhpl?ag?%%?atghan X, the quaternary
ammoni um GR)E3-E4-Fluoro2traethyiphenyd)-(3pnettiyiteaphienhylmiethyhearbiameyiotyltelehod (c)
or (d) by,carrying out an. cti ding to standard mnet hods
to repl acpé‘ef]ﬂ@)%woﬁg%@%%'%ﬁﬂga%i%#%dmgﬁpgﬁ .&rI\/Et hods (c) and (d) are
descr i bed(3R)-3-1{3-Fopedimethbaiphsed thiophenchyineindsaroamoyenérlB- f or mul a (V1)
whi ch are_not rci.al.l i prepared by synthesis
accordi nd"}egyigﬁ%ﬁf"%?%%%g% orérgex@ﬁrgpﬁgs&géiﬁpounds wherein n = 0 and 14
20 Decenbé3R)2BBhBensthyl-3dthiopten-Bylmeltigd (2, 4bdrionotenzyicaskardedxykd- above, were
obt ai ned by react, f . di ng al cohol, thiol or am ne
\/35\68@%1%?@6@2%?]8&%3&8 trgﬁlgfcfa%gtg?&

derivati otassrum salt with an al kylating agent of

gener al f SRRHA-Brop@HIMethylthidpbeei2yimetsl)-(Beethyihiophen2and Y nmay be a
For il a_ gOrsfpRRRAAGYRT S ety by L oS L olo 2ABAC i ng-al conol
deri vat i Vdfluoafacgieteer al fornula (VI1) by known nethods. B -(CHZ)n A -
{ §>H.2>H; 2 (SR 5 bickbffy RISt eyl s-hifhyRUEREE FitheRRAMRHDYIR P pn | 1 ed
- {3-hydroxyphenoxy)propyl]-1-azoniabicyclo[2.2.2}octane frifluoroacetate
(3R)-1{3-(4-Fluorophenoxy)propyi}-3-{furan-3-ylmethyl-(5-methyl-2-
trifluoromethylfuran-3-ylmethyl)carbamoyloxy]-1-azoniabicyclo[2.2.2]Joctane
trifluoroacetate
(3R)-3-[(2,5-Dimethylfuran-3-yimethyl)-(2-fluoro-4-methoxybenzyl)carbamoyloxy]-1-(3-
thiophen-2-yipropyl)-1-azoniabicyclo[2.2. 2}octane trifluorcacetate
(3R)-1-Allyl-3-[2-(4-flucrophenyl)ethyl]-(3-methylthiophen-2-yimethyl)carbamoyloxy}-1-
azoniabicyclo[2.2.2]octane trifluoroacetate o
(3R)—3—[Butyl-(2.5-diﬂuorophenyl)carbamoyloxy]-1-heptyl—1-azoniabiéyclo[2.2.2]octane
trifluoroacetate : ‘
(3R)-1-(3-cyanopropyl)-3-[(2,6-difluorophenyl)pent-4-enylcarbamoyloxy}-1-
azoniabicyclo[2.2.2]octane ftrifluoroacetate
(3R)-3-[(3-Fluor0phenyl)-(3,4,5—triﬂuorobenzyl)carbamoyldxy]—1 -(3-phenylpropyt)-1-
azoniabicyclo[2.2.2]octane bromide ‘
'(3R)—3-[(5-Ethy!thiobhen-z-ylmethyl)-(3-methylthiophen-2-yimethyl)carbamoyloxy]_—1—(3~
phenylpropyl)-1-azoniabicyclo[2.2.2]octane bromide
(3R)~3-[[2—(3,4-dimethoxyphenyl)ethyl]~(5—methylfuran-2-ylmethyl)carbamoyloxy]-1-(4—
_ethoxycarbonylbutyl)-1-azoniabicyclo[2.2.2]octane formate
(3R)—3—[(4—FIuoro—2—methy!p‘henyl)-(3-methylthiophen—2fylmethyl)carbamoyloxy]—1-(2-
phenoxyethyl)-1-azoniabicyclo[2.2.2Joctane bromide '
(3R)—3—[(3—FIuoro-4-methoxyphenyl)thiophgn—S-ylmethylcarbamoirloxy]—1-(3-
phenylallyl)-1-azoniabicyclof2.2.2]octane bromide

12




M5. The NVR were recorded using a Varian 300 MHz i nstrpoeeteraber 200em ca
shifts are expressed as parts per mllion (3) fromthe internal reference
tetramethyl silane. Their purity was determ ned by HPLC, usSing reverse
phase chromatography on a Waters instrunent. Mol ecul ar ions were obtai ned
by el ectrospray ionization nass spectronetry on a Hew ett Packard

instr urrgm(m?)gﬂh |D§[2e(>4ﬁﬁrordﬁh@h éfwl]e(snﬁ%thgmwhenmiyghe@ﬂ)wﬁatrﬁ%ﬁquant

equi pped w a son piston punp 3 ; 'a vacuum degasser

(G | son 86‘33"‘3%19’9‘9{‘1?@&]8?&?&? &&W'Sﬁ col lector (G lson liquid handler 215);
two injection nodul es, anal ytical and preparative (G lson 819); a valve
(Glson Valvemte 7000); a 1/1000 splitter (Acurate by LC Packings); a
make-up punp (G lson 307); a diode array detector (G1lson 170) and a M5
detector (a Thernoquest Finnigan aQa, a quadrupol e nass spectroneter with
ES an APCI ionisation nodes). The HPLC- MS instrunment was controlled by an
| BM PC. 15 20 Decenber 2006 Method (c) Exanple | Preparation of

(3R) - 1- (2- phenoxyet hyl )-3-(mtolyl-(2, 4, 5-
trifluorobenzyl)carbanoyl oxy] - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de 0.300 g
(0.742 mol) of mtolyl-(2,4,5-trifluorobenzyl)carbamc acid (3R)-1-
azabicycl o[ 2. 2. 2] oct-3-yl ester, 7.0 ml of tetrahydrofuran and 0.253 g
(1.258 nmol) of (2-bronoet hoxy)benzene were m xed. The sol ution was
refluxed for 55 hours and allowed to continue stirring at roomtenperature
during 16 nore hours. After this time the solvent was evaporated in vacuo.
Et her was added and the mixture stirred to obtain a solid. This solid was
treated with ether several tines in order to elimnate the residual

al kyl ating agent. Finally the suspension was filtered and the solid
obt ai ned-

13




washed with ether and dried. The yield was 0.34 g (75. 2§ec8nPer 2006
137.3-139.1C M5 [MBr] ': 525 'H NVR(DMBO d6): $1.40-1.70 (m 11-1),
1.70-2.05 (m 31-1), 2.20 (m 11-1), 2.25 (s, 31-1), 3.25-3.40 (m 1 H),
3.40-3.80 (m 61-1), 3.95-4.10 (m 1 H), 4.44 (m 21-1), 4.90 (m 2H),

501 (m 1 H), 6.95-7.30 (m 7H), 7.30-7.60 (m 4H). 16 20 Decenber 2006
Exanpl e 2 prepa'mgtqugf,er@ary ammonium derivatives of general formula (1), may be prepared

(3R) - 1-Al (E:)g reat a%‘nblk %f ér:f’ ﬁ{l@aﬁ?ﬁé&?ﬁlﬁfg %i)f&tnm%] (%tﬁ%ﬁiﬂoﬁlﬂﬂé‘ﬂf%eneral

yl met hyl) azon oct'ane brom

mol ) of [czrrw (4), @sﬁlﬁw@ﬁyﬁh@ﬁwlmwmhew #feiowulﬁaﬁlédl')zaﬂq/mmyﬁﬁcar bani ¢
acid (3R) alpa | fisdd ester were dissolved in 5 mM of
CHCI 3 andAfsBSg(ap rﬁ%ﬁh?[%%%ls?h I'e. afr)b'lt'%g’lat his solution 0.30 m (0.423 g, 3.5
mmol) of ally) brom de were added and the mixture was stirred during 21
hours at room tenperature uEger N2 at nosphere. Sol vents were evapor at ed.
The residue Lr ed ether several tinmes to obtain an oil, which
was redi ssol [ poHrat ed tqsdr_y-n(@g Lop Gy 365“9 (94.8
% of the tiNYeyprpduct MBr] 469 Al'so incl uded' Wlthlel’?t e scope of
the present ixvention are pharnaceutlcal conposi tions which conprise, as
the active ingredient, at |east one quinuclidine derivative of general
formula (11) in a oci ati on with a hd‘ﬂ%@%tlcally apgeptable 17 20
Decenber 2006 carder or diluent. Pr e(fc?éﬁ@tf}f the conposition is nade up in
a formsuitable for oral

R

| T TR
B ——(CH,);—A — (CHp)7— (CHz)p

(1)

In formuta (V1), W represents any suitable leaving group, such as a group X as
defined above. Preferably, W represents a group X.

This alkylation reaction may be carried out by two different experimental
procedures, (¢} and {d) which are described in the experimental section below. In
particular method (d) provides a new experimental process, using solid phase
extraction methodologies that allow the parallel preparation of several compounds. If
W represents a group other than X, the quaternary ammonium salt of formula (II) is
produced from the product of method (¢) or (d) by carrying out an exchange reaction
according to standard methods to replace the anion W with the desired anion X,

Methods (c) and (d) are described in the experimental section. Compounds of
general formula (V1) which are not commercially available have been prepared by
synthesis according to standard methods. For example, compotinds wherein n =0 and
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adm ni stration. 15 The pharnmaceutically acceptabl e car poeeconbsi 200ent s
whi-ch are m xed with the active conpound or conpounds, to formthe
conposition of this invention are well- known per se and the actual

exci pients used depend inter alia on the intended nmethod of adm nistration
of the conposition. 20 Conpositions of this invention are preferably

adapt ed f ¢= -Q-aIS- adrNRU sWherind® islas definedalpavepwersabtaioag by redctien eighe or al

dm ni strati t ak f . Of ets. fi : iquid
el ant . episamaraParenat Yl A o PEEd s ol kAL Bl vt o1 0
nore conpailkykiting bgeéitef genarat foomyla ¥u(Ehlpn-¥avheréio N¥ mexmbepehalngen #Yd Yret hods
25 Il -k in th | | !
pr e\pljgr ati %Qpﬁlgge%rg%%gwptﬁ%%g ?sﬁgrlt zndééméf%gs ‘?s?gﬁ':'l'gsg‘hdé rbsf(t?:aﬁ?fa!di | uent s
whi ch ar e faromfMl ) Waerd b1t Wereaytthesisedhfjoredhecarresponding eélcohgliderivatyBour i ng

or fIavour}(ggr&e%%l[qg%nim%gm&ﬁgnéw.mé[ﬁg)dsc_ats or filmcoated tablets nmay 30

conveni ent® ng and 500 ng, preferably fromO0.5 to 200
ng of active ingredient. The inhal ant conpositions nmay contain between 1g
and 1,000 g, preferably from10 to 800 g of active ingredient. In human
therapy, the dose of the cdApoundChk)geAeralCHakarutOlI1) will depend on
the desired effect and duration of treatnent; adult doses are generally
between 0.5 ng and 300 ny per day as tablets 35 and 10 g and 800 g per day
as inhal ant conposition. The conpoundsngfy the present invention, or
phar maceutical conpositions containing them nmay be used together with a
N2 13agoni st, steroid, antiallergic drug and/or phosphodi esterase |V
i nhibitor, for sinultaneous, separate or sequential use in the treatnent
of a respiratory disease.

- The structures of the prepared compounds were confirmed by *H-NMR and

MS. The NMR were recorded using a Varian 300 MHz instrument and chemical shifts
are expressed as parts per million () from the internal reference tetramethyl silane.
Their purity was determined by HPLC, using reverse phase chromatography on a
Waters instrument. Molecular ions were obtained by electrospray ionization mass
spectrometry on a Hewlett Packard instrument. HPLC-MS experiments were performed
on a Gilson instrument equipped with a binary pump (Gilson piston pump 321); a
vacuum degasser (Gilson 864); an injector-fraction coliector (Gilson liquid handler 215);
two injection modules, analytical and preparative (Gilson 819); a valve (Gilson
Valvemate 7000); a 1/1000 splitter (Acurate by LC Packings); a make-up pump (Gilson
307); a diode array detector (Gilson 170) and a MS detector (a Thermoquest Finnigan
aQa, a quadrupole mass spectrometer with ES an APCI ionisation modes). The HPLC-
MS instrument was controlled by an [BM PC.
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5 Pharmacol ogi cal Action The foll ow ng exanpl es denonsig gke=rhbs 2osel | ent
phar macol ogi cal activities of the conpounds of the present invention. The
results on human nuscarinic receptor io binding and in the test on '
bronchospasm i n guinea pig, were obtained as described below 18 20
Decenber 2006 Human nuscarinic receptor studies. 15 The binding of f _
H - NVS to human nuscarinic receptors was perfornmed according to Wael broeck
et al (19@,@},10&\@. Pharmacol ., 38: 267-273. Assays were carried out at
25C. Menbrane pteparations fromstably transfected Chinese hanster
ovary-Kl1l cells (CHO expressing the genes for the human nuscarinic M
recept or Sg, fo #sed. 20 For determ nation of 1C50, nenbrane preparations
wer e susp DPBS to a final concentration of 89 pg/m for the M

subt ype. Rraparation of 3Rub{R=nherpxysthyl)-3doutalyl@ 4Pt h the tritiated conpound
for 60 myg, ELnd ' e pr&aRRy at ed by

filtrati oﬂ'ﬂﬁaﬁﬁ%i%%g&bg Ioggjéﬂ?a%??fa%(i%céé[%?ﬁielg'@&mn _55 ss)eci fic binding
was det er @A @ (55743d!3m°|)(§lﬁ%b'ﬂ-&-@%%b?w)@&ba%%?d PR Teoncentrati ons

wer e ass id | 5161381 601e98NE Al 6t tbtRsHydrstiain &HdS D288 egenkss Himsipof  Qur
- results :%ow'dty%lgi&t@hé cgﬁ%ound's of the pr eygent i nvention have hi H
~affiniti e@-Bromoethmydiansere MBre Bbxask dhg solotien ¥asdallEGHIRARCYP Afle
| nvent i ong PRy ta%ohﬁ%%whﬂ atBbMAehPErdiire’ RFRB!E HoeThdufs sAttéranisinaM
-nost preferably less than 1% nM- 30 ) .
the solvent was evaporated in vacuo. Ether was added and the mixture stirred to
obtain a solid. This solid was treated with ether several times in order to eliminate the
residual alkylating agent. Finally the suspension was filtered and the solid obtained
washed with ether and dried. The yield was 0.34 g (75.5%).
m.p.: 137.3-139.1°C
MS [M-Br] ": 525
H-NMR(DMSO-de): 5 1.40-1.70 (m, 1H), 1.70-2.05 (m, 3H), 2.20 (m, 1H), 2.25 (s, 3H),
3.25-3.40 (m, 1H), 3.40-3.80 (m, 6H), 3.95-4.10 (m, 1H), 4.44 (m, 2H), 4.90 (m, 2H),

5.01 (m, 1H), 6.95-7.30 (m, 7H), 7.30-7.60 (m, 4H).
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The preferred conmpounds of the invention also show hi gho bet&abdraoby for M
receptors with respect to M2 receptors. Thus, the ratio I1C50 M / I Cw M3 is
hi gher than 5, preferably higher than 10, nost preferable higher than 15.
35 Test on bronchospasmin guinea pig The studies were perfornmed according
to H Koné 5 ﬂﬂﬂ F. Rossler (1940), Arch. Exp.:Path. Pharmacol. 195,
71-74. A | utions of the agents to be tested were nebulized and

i nhal ed - bRrepanatiom of i(3R)1-Adlyt-BH{E-BH-dimethpxypbenyllegayl]-tirmathytfuan?-cy) |

Bronchi al ,re i B;pi_ € 'ﬁ%% ' ge was determ ned
bef ore aﬁ?gﬁﬁ%ﬁéﬁ%gﬁ &%gﬁﬁg éﬁ%%ﬁ?(gf?%ﬁ%?@mﬁary resi stance at
sever al . g PO hmgnohee OXXPhBBYHE ~@fmeRWitbaR<on of

br onchos 0] u q g i in B _

br onch-od@é%ﬁ%agdi@;ﬁ gﬂ% (ﬁﬁézi”ga;%@ﬁfi?mEﬁi‘i;ﬁf"ﬁfﬁ;}z "2t on
From t he afl§d\&s d okaf acetoniinie. daanidSoluren Fo gnspHB can
readily £ St ' i gventi on have
excel | en'éIa q'%‘?ﬁﬁ‘ﬁ%c%?%%@aoﬁﬁ?‘?ﬁgﬂ ?@&%ég %%%%E%é% ﬁlrﬁp gir t he

t r eat nenttemperitweasmrder iNa atthospheteh Solvestsawenei ayaping presduswaspl i cat ed,

i ncl udi ng_respirator IS : : A Ond [ | Vg cenmber
2006 punrisie yith POk sdior RS 5 Boli 3ot BRief aStceitsolsdin ERck e InE
rhi ni ti s;evaporated/to diysesade 9iveu01368sg (PHBLLY of thedileiprediot, pol | aki uri a, '
neur ogen nocturnal 15 enuresis, unstable bl adder, cystospasm and

e
chronic c!@% T ;"@gstroi ntestinal diseases such as irritable bowel
syndrone, spastic colitis, diverticulitis and peptic ulceration; and

cardi ovascul ar, di sordgr,s .su as va Ly induced.si i .di;a. For
exampl e, the 42§ vt C‘H% SB?pees‘gﬂt’e %FR??H%}S?P@P%%%E%%%Q%%&% he
t reat mentcofiposRions whichrcpmprise asdiie active ingredient, at least one quinuclidine

derivative of general formula (ll) in association with a pharmaceqtically acceptable
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such as chronic obstructive pul nonary di sease, chroni cadppesshbér®osast hnma
and rhinitis; 20 urinary diseases such as urinary incontinence and
pol | aki nuria in neuripenia pollakinuria, neurogenic bladder, nocturnal

enuresi s, unstabl e bl adder, cytospasm and chronic _cyst i,t'F; and
gast r oi nt eaffiphen dilyerie Beaterablhy dhe gaIMpesitionds Made Sidh a§‘§)TVTb§LB'ﬁé e faroral j ¢
colitis aQ@T' ';S\(,%ﬁ%,g_cul itis. 25 The present invention further provides a
conmpound o ormula (I1) or a pharmaceutically acceptabl e conposition
conpritsing a conpound of formula (Il1) for wuse in a nethod of treatnent of

the human or aphdBhariReyutRsig BESCpitie gl iderennichiare ibedwiirangent of
respiratory, urinary or gastrointestinal disease. F,O .The .8resentﬂ I nvention -
further phevesemPoHad aseorARoURds.dRiRITHRe sPMPERIlieN of tpis igvegtion gre well-

phar maceugh & par &%R?@Q&tﬁa@&%ﬂé LY SEDBRG irBéria dnaARETeHIRdohethod (1 1)

for the manufacture of a nedicanent for the treatnment of respiratory,
uri nary off adjaigistraiion ofdihe eRINPRALOSase. 35 Further, the conpounds of fornul a

(I'l) gpd pharmaceutical conpositions conprising a conpound of formula (1)
can be used in a nethod of treating respirat

xr ] ory, “urina or . ,
gast r oi nt est i nGpmgpsitiepseof fmF’Uﬁ“mWSd’r%fSﬁ?M%%’Etchfﬁﬁ WPL%@’PWW&’"‘&W'Q‘ human
or ani mal g??éa}s%[‘ﬂweid&n{;‘;ﬁleﬁomorw BdbfiRat4iBR maynales fheGoriny 6f bl filnef  a

conmpound ormula (I1) or a pharmaceutical coppositign conpr.i.sing a
Compound egatediabiets: lgyirjihaiantRquer NRalapbApHIRRIEUEN 237650h AL TSN

phar @CGUB%&J M RAHduh @ 8f the GRER(HS isDéh Prep ArERON R be infidahyeméthbils can be
used in conbination wth other drugs effective in the treatnent of these

di sead®es. welbknewmimdheati t h (32 agoni sts, steroids, antiallergic drugs,
phosphodi esterase |V inhibitors and/or |eukotriene D4 (LTD4) inhibitors,

~for simultaneous, separate or sequential use in the treat rreql of a
respiratory diBediusntspghich 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 fiavouring agents, if desired, Tablets or film-coated tablets may
30  conveniently contain between 0.1 mg and 500 mg, preferably from 0.5 to 200 mg of
active ingredient. The inhalant compositions may contain between 1pg and 1,000 g,
preferably from 10 to 800 ug of active ingredient. In human therapy, the dose of the
compound of general formula (1} will depend on the desired effect and duration of
treatment; aduit doses are genérally between 0.5 mg and 300 mg per day as tablets

35 and 10 pg and 800 pg per day as inhalant composition.

The compounds of the present invention, or pharmaceutical compositions
containing them, may be used together with a B, agonist, steroid, antiallergic drug
and/or phosphodiesterase IV inhibitor, for simultaneous, separate or sequential use in

the treatment of a respiratory disease.

Pharmacological Action

The following examples demonstrate the excellent pharmacological activities of
the compounds of the present invention. The results on human' muscarinic receptor
10 binding and in the test on bronchospasm in guinea pig, were obtained as described

_ below.
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The present invention therefore provides a conbinati on2ppeestaiber@@oBr i Si ng
20 20 Decenber 2006 (i) a conmpound according to the invention; and (ii)
anot her -conpound effective in the treatnment of a respiratory, urological

or gastroint esﬁii@%é rg%%gagmﬁ p%ﬁeg}a_ové{ggres_w for sinultaneous, separate or

sequenti al use. und s effective in the treatnent of a
respiratory, urological or gastrointestinal disease or disorder may be a

P2 aggni st, st o i3 ' hodi erase. |V i nhibitor
and/ gﬁ | eukot r-ﬁ{eegﬂélﬂﬂ@% Etr%ifk\lﬁ/g%{ogwgugnﬁ]aﬁ%pyst%?iﬁ?:grgg%@%tvﬁ%oerfgpg%Ct is for

si mul t anemgerdirgeiodiVaelbrasck ebglu@990)aMoli Pbaimaddhe38:1267tA78nAssHys averespi r at ory
20 di seasg,.. I ty ol i L | [ L4l e

fol |l ow ngc?a&%drqr%t%qs égﬁ.eMérg%%ﬁ%lpgébaﬁ%tlg "3?%{]&3@*9&,{2998#%3H’ﬂiﬁ?&?ﬁghﬁom y and
are not tavaneKtoabds (GHA) exprédsing thagenefor hedngrhan Buscarinic M3 receptors

(3R) - 3- [ (gsEl uggobenzyl) - (3-fl uorophenyl ) car banoyl oxy] - 1- (2- phenoxyet hyl ) -1
- azoni abi cy(':"I o?'z. 2.2] octane brom de The title conpound was synthesi sed
accord®i ng to nethod c. The yield of the final step was 0.32 g, 69.2% 30

1By 12 Lk adRbhhRol . iyl MEGRAER: Bl sholfdy a8 )
3. 40- 3. 75 §mal cadentrati@bei4891)0y/tirfor the) M3 4Ll pé.rThe2dpmbran@Guspersibn(was 3H) ,
6.90-7. ZﬁnéJEbte%With %e%ﬁﬁa%e(f' éoén%un%%r 663 %in. After incubation the membrane
fraction was separated by filtration and the bound radioactivity determined. Non
25 specific binding was determined by addition of 10™ M atropine. At least six
concentrations were assayed in duplicate to generate individual displacement curves.
Our results show that the compounds of the present invention have high affinities for
muscarinic M3 receptors. Preferred compounds of the invention. have an ICsy (nM)
value for M3 receptors of less than 35 nM, most preferably less than 10 nM.
30 '
The preferred compounds of the invention also show high selectivity for M3
receptors with respect to M2 receptors. Thus, the ratio ICs; M2 / ICso M3 is higher than
- 5, preferably higher than 10, most preferable higher than 15.

35 Test on bronchospasm in guinea pig
The studies were performed according to H. Konzett and F. Rossler (1940),

Arch. Exp. Path. Pharmacol. 195, 71-74. Aqueous solutions of the agents to be tested
were nebulized and inhaled by anaesthetized ventilated mate guinea pigs (Dunkin-

Hartley). Bronchial response to intravenous acetylcholine challenge was determined
before and after drug administration and changes in pulmonary resistance at several
time-points were expressed as percent of inhibition of bronchospasm.

The compounds of the present invention showed bronchodilator activity with
high potency and a long duration of action.
From the above described results one of ordinary skill in the art can readily
10 understand that the compounds of the present invention have excellent antimuscarinic
activity (M3) and thus are useful for the treafment of diseases in which the muscarinic
MS_ receptor is implicated, inclufiing_ respiratory diseases stich as chronic obstructive

19




Exanpl e 4 20 December 2006
(3R)-3-[(3-Fl uorobenzyl)-(3-fl uorophenyl)carbanoyl oxy] - 1- ( 3- phenyl propyl ) -1
- azoni abi cycl o[ 2. 2.2]dctane brom de 21 20 Decenber 2006 The title
conpound pm’Qoﬁaf?Hi’b%ébéﬂﬁomﬂBr détnmat broﬁahihnq(par reabtantyiaﬁu thipitistdrnafy nal step
was 0.24 q, 1% m, 64.5-6 I\E %%/LBrJ[ 4&1 HNogéynD'\fO do6) :
51.50- 1. Setaﬁ'FS ﬂ!ﬁh aﬁ” M'%@"Wcﬁﬂﬂo“a tuiiy_meuegeniy blagger, Bo m 1 H),

%- gg 1(St7, 4éi'ld)esns3 iﬁEtaBie%add@‘ cZ/k&)spé’srB@nB Moriereystitisgasthoifestingl Aiseaves3H)

(3R) - 1- (§“§ﬁéﬁﬁ"%‘i}?‘7ﬁ§yf{"%?‘8t yastis cqlitis. diverticy|ifs 398 REPHS WeeBEAB A Exy] - 1-
azoni abi Cdé@dh@\[a%cQIaZhi@@ﬁd@@st&h@@v@@afﬂ"ﬁﬁdmdd snusbradicardianar sxanplesiheed

o oo 4 1 hobpuRisnel thiaresenivSationgase begiuliof e ieel et of sspoi a0l G5 1 1)
1 60- 1. 8Qsuchtas thidnic dbs%@ctﬂre]&:lrﬁﬁmrﬂld)seaé’e Jo?lrorﬁmroﬁncl'h’t)s agthifa, hd rral;(l)ls,429§0

2H)
( m 12ﬂ) ”7'"6%‘;&%33(3%15”%’#6'5 Uzr"aps '"?O%‘e("ﬁ? g’*?fii}’O"E‘?P irjpgafn BQS'tPﬁP‘azH) Exanpl e 6
(3R) - 3-[ (pdil&kitnarizn peaRyehic bhdded nbtiufidl enariaeis Zunsiabi bladeerl optydpabn{ @hdhenoxye

hyl ) - . . .
thyl) chronic cystitis; and gastrointestinal diseases such as irritable bowel syndrome, spastic
colitis and diverticulitis.

25 The present invention further brovides a compound of formula (II) or a
pharmaceutically acceptable compasition comprising a compound of formuta (il) for
use in a method of treatment of the human or animal body by therapy, in particular for
the treatment of respiratory, urinary or gastrointestinal disease.

30 The present invention further provides the use of a compound of formula () or
a pharmaceutically acceptable composition comprising a compound of or (1) for the
manufacture of a medicament for the treatment of respiratory, urinary or
gastrointestinal disease.

35 Further, the compounds of formula (ll) and pharmaceutical compositions
comprising a compound of formula (11} can be used in a method of treating respiratory,
-urinary or gastrointestinal disease, which method comprises administering to a human
or animal patient in need of such treatment an effective amount of a compound of

'formula (Il) or a pharmaceutical compaosition comprising a compound of formula (Ii).

Further, the compounds of formula (II) and pharmaceutical compositions
5 comprising a compound of formula (1} can be used in combination with other drugs
effective in the treatment of these diseases. For example with B, agonists, steroids,
antiallergic drugs, phosphodiesterase IV inhibitors and/or leukotriene D4 (LTD4)
inhibitors, for simultaneous, separate or sequential use in the treatment of a respiratory
disease.
0 , |
The present invention therefore provfdes a combination prb_duct comprising

-
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1- azoni abi cycl o[ 2. 2. 2] oct ane brom de 25 The title conppwpdcsvasersao0thesi sed
according to nethod c. The yield of the final step was 0.16 g, 75% mp.:
173.9-175.5C M5 [MBr] 529 22 20 Decenber 2006 ' H NVR(DWVSO d6):

$1.50-2.05 (m 4H), 2.24 (m 1H), 3.25-3.85 (m 7H), 4.03 (m 30 1H), 4.45
(m 2H), 4.95 (m 2H), 5.04 (m 1H), 6.95-7.15 (m 4H), 7.20-7.45 (m 7H).

23 20 Decenber (j20065 cEprpbin c&a&;ordln to the invention; and
(b- math | f ur an-

3R -3-[[2-(3, Di th h
Eret ?m )E:gr bgrmw oxggnofo‘%( enﬁ&a@eﬁ?%%w thgtpafr "l“té’iéﬁ?%%’?&ﬂbl%‘?'ﬁg"z‘a'z] oct ane

35 formate The tltlgd@wmmnm@g@bhegb@gﬂ according to nethod c. The
al kyl ati ng ag Pt use i n nethod ¢ was ethyl 5-bronopentanoate. A portion

of 278 mg of tRESHMENeRUS: erssierr rausitiri YSeed by preparative HPLC/ MS to

gi ve 53 ny of Tllﬂ;'ecdiﬂ punid (MAMsith RefRch@ iNAhEtredPehi\f ratox§5aro\ddroHIVR
(DMBO-d6): 6 1.16- 23 (m’ 3H), 1.45-1.75 (m 41- 12 1.75- d( :
2.14- 5 prmS(rmnteﬁtmg! digeagq of gisorgiey may bge l%zrﬁQOQFB EZO'GSGIIfﬁi'efQH) lrugy o 3 90

Em 1E|)H) p%séﬂo@@&era%e?@ wﬁﬁB&Br §|'1t§79|l l@ﬁﬁotngﬂ@ b4 ﬁ.‘ﬁﬁ? ga%%m pgé%,fb gpg ?m48

3H), 8. 34prp§uct18icr)'sm@&ﬁaﬂews@ﬁgpajéf@dbrﬁﬁwwabaﬁa ip rd@afmasr@ePM@rnsmratory
20 disease.

The present invention will be further illustrated by the following examples. The
examples are given by way of illustration only and are not to be construed as limiting.

25 Example 3 ‘
(3R)-3-[(3-Fluorobenzyl)~(3-fluorophenyl)carbamoyloxy]-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised according to method ¢. The yield of the final step
was 0.32 g, 69.2%. | |

30 m.p.: 142.8-143.6°C
MS [M-Br] ": 493
TH-NMR(DMSO-dg): & 1.50-1.70 (m, 1H), 1.70-1.85 (m, 1H), 1.85-2.05 (m, 2H), 2.23
(m, 1H), 3.25-3.40 (m, 1H), 3.40-3.75 (m, 6H), 3.95-4.10 (m, 1H), 4.44 (m, 2H), 4.90-
5.10 (m, 3H),-6.90-7.25 (m, 8H), 7.25-7.45 (m, SH).

35

Example 4
(3R)-3-[(3-Fluorobenzyl)~{3-fluorophenyljcarbamoyloxy]-1-(3-phenyipropyl)-1-

azoniabicyclof2.2.2]octane bromide
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Colum : Symmetry C18, 100 A, 5 m 19 x 100 mm Wat ers. 20 DeMbdreophase: A

(H20 0. 1% HCOONH4, pH=3) and B (AcN 0. 1% HCOONH4, pH=3), B: 19% *34% 24
20 Decenber 2006 Exanple 8 '

(3R) - 3-[ (4- Fl uoro- 2- net hyl phenyl ) - (3- met hyl t hi ophen-2-yl met hyl ) car banoyl oxy
]- 15 1-(2-phenoxyet hyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane brom de The title

conpound v\ﬁéntw&@ﬁﬁjr@%@g@.ﬂ{e@hs@g abGoriib IO Aetibdan dh6 yiek 6T b Ghal sedp t he
final step was 7% MBr] "7 509 ' H NWR( O-d6): 8 1.15-1.45

(m 1H ,Wwasg@dm, §§1C/m 10H), 2. 90 3. 10 (m 1H), 20 3.30-3.85 (m 6H),

3. 90- 4 20, ﬁﬂszllbl)sao‘* 30-4.55 (m 2H), 4.75-5.15 (m 3H), 6.78 (m 1H),

690720@&.{:7[]\4J 7.35 (m 3H). Exanple 9

(3R)-3-[( BA6-4RMet hoxypheny! ) t hi ophen- 3- yl met hyl car bam)yl oxyj -1-(3- 25

phenyl al | ﬁg;b 2 nd was

synt hesi sgjclj y(]‘ﬁ:(o mﬁb}| 8M‘“€Jo°L85?m ‘]%qug@l P(?j T% |én?'3 r@tﬂ%nﬁ\?gs 1.9 g,

97 1% NS, MFBr]zsamﬂZEIsaz@ﬁ@éééwbéH) m390I€mNMFQIBN®E§d@Xm @4)1747&1 65 (m
1652’3'5' 2.10-2.30 (m 1H), 3.10 30 3.30 (m 1 H), 3.30-3.60

(%) 11) 3.80-3.95 (m 1 H), 3.95-4.10 (m 2H), 4.80 (m
2H) H)O (m 1H) 6.42 (m 1H), 6.85 (m 1H), 6.90-7.15 (m 3H), 7.20-7.50

Example 5

(3R)-1-(3-Phenylpropyl)-3-[m-tolyl-(2,4,5-trifluorobenzyl)carbamoyloxy]-1-

azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to method c. The yield of the final step
15 was0.32g, 72.5%.

m.p.: 113.1-114.8°C

MS [M-Br] *: 523

"H-NMR(DMSO-dg): 3 1.40-1.60 (m, 1H), 1.60-1.80 (m, 1H), 1.80-2.10 (m, 4H), 2.18

(m, 1H), 2.26 (s, 3H), 2.60 (t, 2H), 3.05-3.55 (m, 7H)}, 3.80-3.90 (m, 1H), 4.90 (m, 2H),
20 4,98 (m, 1H), 7.0-7.15 (m, 2H), 7.15-7.40 (m, 7H), 7.40-7.60 (m, 2H).

Example 6
(3R)-3-[(3-Fluorophenyl)-(3,4,5-trifluorobenzyl)carbamoyloxy}-1-(2-phenoxyethyi)-
1-azoniabicyclo[2.2.2]Joctane bromide

25  The title compound was synthesised according to method c. The yield of the final step
was 0.16 g, 75%. | |
m.p.: 173.9-175.5°C
MS [M-Br] *: 529
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(m 7H), 7.58 (m 1 H). Exanple 10 35 20 December 2006
(3R)-1-Allyl-3-[2-(4-fl uorophenyl)ethyl]-(3-nethylthiophen-2-
yl met hyl ) car banoyl oxy] - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de The title
conpound was synt hesi sed according to method c. The yield of the final step
was 0.4g, 51.3 M5 [N@Br] : 443 H-NNR(DNBC>de): 8 1.80-2.10 (n1 4FD 2.20
(s, 3H, 6425-2.3 é 1) 3'15-3'70ﬁ§P] .82 (m
1 H, 3 o(H-NMRENS 74:16)45 11508%0%'?1 MZ%@E 51) 0% 29585 (I )450%6115 66 (m
21 1) m6218) 7 Fp(m 1
%) Q@%cenb%ﬁQ%BU%b%$he2$%Fﬁgurﬁ1k%;%%%#gg(Fsﬁﬂgpagfzmgé§}nageut|caI
conp05|t|ons according to the present 10 invention and procedures for
their preparation. Exanple 11 Preparati on of a pharmaceutical conposition:

tablets Formulation: 15 Conpound of the present invention ............ 5.0
MY LACt OS e ..ottt 113.6
mg- Mcrocrystalline cellulose ........ ... ... ... ... ... ..... 28.4 ng Light
silicic anhydride ........ ... ... ... . . . . . . . . 1.5 ng Magnhesi um
stearate ....... ... 1.5 ng 20 Using a m xer

machi ne, 15 g of the conpound of the present invention was mxed with
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340.8 g of lactose and 85.2 g of mcrocrystalline cellz2d psemddreons xt ure
was subjected 27 20 Decenber 2006 to conpression noulding using a roller
conpactor to give a flake-like conpressed nmaterial. The fl ake-Ilike
conpressed material was pul verized using a hanmer mlk and 25 the
pul veri zed material was screened-through-a 20 mesh screen.~A 4.5 g portion
of 1ightEgampbliz anhydride and 4.5 g of nagnesium stearate were added to
t he scree rigl and m xe h i X rodyct was subjected to a
bl ot s Rl e e ARy PHR B Y -G Ry BB sy ecem of 7.5 mm i n
di anet er, -yifetiaitarbintoong-B(Lhoxyedrbehglbadd)y1-hawniabiclolb[2.2joctame ght . 30
Exarrp{ﬁe ;é{graggar ation of a pharmaceutical conposition: tablets coated

at i on.

For mu npound of the present invention ............. 5.0 g 35
Lact ose . The title compound.was.synthesised according to method.c. The alkylating agent U8bd2 ny
COr N St ar G L e e e 40.8 ngy

Pol yvi nyl ByP¢BPY GRS etvl S-bromoperitanoate. ~ ——~ 7.5 my Magnesi um
Stearat e s yosionof 270 g of the obtained product was purified by Separative HPLC/MS to

Hydr oxy pro BRI af Qi of the obtai ed product was pumied y preparative HPL

Pol yet hyl givee58 | g of the .pure productas.aformate. . . . .............. 0.4 ng Titanium
di oxi de 1.1 ng 5 Purified talc

................................ it 0.7 nmy Using a
fl ui di zedHaIMRYDMSDaL): Bg1.MGAE3En, 3H), 9.4681. 738 AHIPO.IBR. 10 (nh, EH)p2.egent

nvents O ST AeE 2 67808 (R, 8o, A% 055 o5t th 0B, 5%t 2o
3.73 (two singlets, 6H), 4.03-4.10 (m, 2H), 4.31-4.48 (m, 2H), 4.80-5.0 (m, 1H), 6.03
{m, 1H), 6.27 (m, 1H), 6.64-6.88 (m, 3H), 8.34 (s, 1H).
Conditions used in the purification HPLC-MS:
Column : Symmetry C18, 100 A, 5 pm 18 x 100 mm, Waters.
10  Mobite phase: A (H:O 0.1% HCOONH,, pH=3) and B (AcN 0.1% HCOONH,, pH=3),
B: 19%->34%. '
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22.5 g of polyvinylpyrrolidone was dissolved in 127.5 go@Uecv@mbs2008 prepare
a binding 10 solution. Using a fluidized bed granul ating nmachi ne, the

bi ndi ng sol uti on was sprayed on the above m xture to give granul ates. A
4.5 g portion of magnesium stearate was added to the obtained granul ates
and m xed.The obtai ned m xture was-subjected to-a tablet .making nmachine

equi pped ‘@x&ﬁn% gi e/ punch biconcave systemof 6.5 nmin dianeter, thereby
obt ai ni ng~3, abl ets, each having 150 ng in weight. 15 Separately, a

coating s&RII-HA-Flperop?-methynheyyik{(methiilthipthed-2rybhethyl)carbamoyloxy]- .
hydr oxyp_rqqylﬁmhgxié%ﬁghgl_ﬁi?%,%%%]gcgnepp}é‘ﬁmyI ene glycol 6000, 3.3 g

of titanium dioxi red talc1n72.6 g of water. Using a
Hi gh Coat dHe titieeorBpoow wassintiesiser @peordiog &b medhagsracarcioat Bk yieldfof thee coat i ng

sol ution §Rq &k 5d t tabl ets, each having 154.5 ng in weight. 20
Exanpl e 13 Prepar at(:’)'or'(r’c'gfa'@/'gphar maceuti cal conposition: liquid inhalant 28

31 20 DecM#M-BAGDE09For mul ati on: Conpound of the present invention

o RERaS0-oRR sPIHSLRAER R 3B0.250 (w101, 299508 @ Whe compound

of theopr 856rd.85 (m.hH)i GO0 dins $id), ¥e3D-4.85 @A, 2H1), 4f75-Piy dhBH)giecEd (nsal i ne,
and the sq| té@ﬁ*ﬁ%‘ﬁ%ﬂ?-?ﬁ“fﬁ@-tm al volunme of 100 M with the sanme

sal i ne sol uk’li on, ™" porti ons into 1 m capacity anpoul e and
then 30 sterilized at 1151 for 30 mnutes to give liquid inhalant. Exanple

14 Prepar Eﬁérﬂﬂleog a pharmaceutical conposition: powder inhalant
(3R)-3-[(3-Fluoro-4-methoxyphenyl)thiophen-3-ylmethylcarbamoyloxy]-1-(3-
25  phenylallyl)-1-azoniabicyclo[2.2.2]octane bromide
The title compound was synthesised according to method ¢ . The yield of the final step -
was 1.9q,97.1% . |
MS [M-Br} *: 507
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Formul ati on: 35 Conpound of the present invention..... 20 DecemB& T a0EJ

LaCt 0SE . . e 4,000 jig A
20 g portion of the conpound of the present invention was uniformy m xed
with 400 g of lactose, and a 200 ng portion of the m xture was packed in a
powder inhaler for exclusive use to-produce a powder inhalant. 5 Exanple
15 Pr epar’atNmR(DMSD-pi)as et u6s ¢al 114} rB3s2.05 ¢m; 3Hin R0 3® (m akH)o $010-

For mul ati_on. Conpo f..the e i,nventio AR i 0

Doy dioat b0 KB Bot 630-BERM 4Rbonap (udbs: 38001 ety 39410 (n, A4 9

1,1, 16_2- T80 ah) 219y, R0 hapeH) A2 (haéllw)g, 6.3{5 (m, I1|.-l)_, : B.Q%-ngggj, By).]jhégdcﬁo ve .

i ngredi ent c r at S prepare i ssolvin : of the compoun
of gt he p&@b%ﬁﬁ' ?%e(mngr iﬁ 2|.00160 gyof et hyl a?cohol. Tﬁe concentrgFe is
added to an appropriate filling apparatus. The active ingredient
concentrate is lel spensed into 15 aerosol container, the headspace of the
cont ai ner d with Nitrogen or HFC- 134A vapour (purging ingredients
shoulx no(aR)oRAHVIG{D(4flidaphénypthdlydmethytidopbers2al ed with val ve.

cont ai nerImet SRR DB MR SRS 2 BNB R ch | s a car bammt e
quat er narfheaitemompouad hias inthesised acdprding to lRethodeN The yield of the final step

was 0.4g, 51.3 %.

MS [M-Br]": 443 N

TH-NMR(DMSO-dg): 8 1.80-2.10 (m, 4H), 2.20 (s, 3H), 2.25-2.30 (m, 1H), 2.77 {m,

5 2H), 3.15-3.70 (m, 7H), 3.82(m, 1H), 3.90 (m, 2H), 4.45-4.65 (m, 2H}), 4.85-5.05 (m,
1H), 5.56-5.66 (M, 2H), 5.90-6.10 (m, 1H), 6.87 (m, 1H), 7.10-7.30 (m, 4H), 7.36 (m,
1H).
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+R2 B-(CH)c A- (G2)mN-+ (CH )P OX 5 (1) whez@Decétdbdreipoesents a
group sel ected from phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, benzyl,
furan-2-yl nethyl, furan-3-ylnethyl, thiophen-2-ylnethyl, '

t hi ophen-3-ylnmethyl; 10 R2 represents a group selected from Cl-C9 al kyl,
C2-C6 al kenyl, C2-C8 al kynyl, saturated.or._.unsaturated C3-C7 cycl.oal kyl,
saturated_or unsaturated Ca-C7 cycl oal kyl net hyl , phenyl, benzyl,

phenet hy! The {allawing expmplesustraigpiirmacsuticelspmpositiansatierding {a tha pragent

t hi opfien- Bvatidhtamdl proddaukedyibe thggpgm%rréﬂjw_ met hyl wherein the 15 carbocyclic
noieties in the C3-C7 cycl oal kyl, -C7 cycl oal kyl net hyl , phenyl, benzyl or
phenet hyl groups can be optionally bridged or fused to anot her saturated,

unsat ur at pgample Bff OMati c carbocyclic noiety or to a cyclic noiety
conpri si ng carbon atonms and 1 or 2 oxy_gen atons; wherein the Cl1-C3 al kyl,

C2- C8 al kBraparatipn eba phanmpagaficaleynpesifipn: tabkaiebsti t ut ed or substit ut ed
with one pgiRstRnhal ogen atoms, hydroxy groups or Cl1-C8 20 al koxy groups;
t he Ci/Cl ic groups present in RL and R2 being optionally substituted by one,
two ofs th@@@m%’lﬂﬁfﬁh? peesest ivandeR ed--fr-omHh@Myen, strai ght or branched,

Cl- C8 al kydotodydroxy, straight Q.r....lR.r.Q.”Q‘l‘&d,m'[\%gl'@ al koxy, -SH, straight or
branched C1-C8 al kylthio, nitro, cyano, 25 R', -C2R, -C(O-NR R',

-N(R"" ) c(Micraprystaligergellyloge.o)- NR-R!---vher efB49 R and R'' each

i ndependenghosilcRidryames. a hydr ogen at om0 pgy straight or branched, Cl-C8
al kyl group or R and R' together wth the atomto which they are attached
form a cyMpgresivm siggratevher-eif-t-he-€2-69 al-RyM groups are unsubstituted or
substjgt uted with one or nore -

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
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hal ogen atons, hydroxy groups or Cl-C8 al kyoxy groups aingetdifndeob® al koxy
and C1 30 Cs al kylthio groups are unsubstituted or substitut ed with one or

nore hal ogen atonms or hydroxy groups 30 20 Decenber 2006 p is | or 2 and

the carbamate group is attached at--positions -2, 3 or
azoni abi ciPAOMPTeSsiqy, m?r‘\"ﬂ'é‘gé’ﬁ'"ﬂrﬂré’ﬂ%'rcomﬂﬁqoi tq givg a flake H\‘%WE’ESS% represents

a - CH2-, mdantne fikke-like AdMRoressed-m&Erial wasHubipized Osify @eﬁhﬁﬁ@mm anhdhydr ogen
atom or a group sel ected from strajght or_ branched, Cl- 'QE{@S hydr oxy,
) OR

straiyht ©p PybaHeadgatedal was sarpensy thwah@ W?%Sﬂeeﬂl&cﬁﬁr@ po

-0 O R, lighB&Hic E'mydn@é @]15"3' 85 of mblnédissh SRarate Wr@é@é\ﬂo th€3cidnay cl oal kyl |
phenyl , naphthanelyl 8-t et rahydr onapht hanel benz 1 3] di oxolyl, 5

to 10 nerﬁﬁt@rle'cﬁnﬁién@e@yamﬁ mapr W@ﬂ@?tdascﬁtgbsecgﬂdote&tagh*s fg as
defined afqlishedanith alélePM‘uﬁEI?b)Vbtérh%f & ¥CrhirCin @ipheer, 'tlfé?élﬁﬁeﬁﬂélﬂﬁ bayoda are
optional ly substituted one, two or three substitutuents selected from
hal ogen, BYlgtssap "?b’#"'ﬂl“&ﬁtmg)m%?'&%hed Cl1-C8 al kyl, phenyl, -OR, -SR,
-NR R -NHCOR, -CONR R', -CN, -N&®2 and -COOR ; R and R' being as

defi ned above; wher ein the Cl1- C8 al kyl groups are unsubstituted or

subst i t ut@empledZone or nore hal ogen” atons, hydroxy groups or Cl-C8 al koxy
groups  2frepRfhtidhcof@lphanit dedlikallichhipSsifibR: tabfétdebatedt ed or substituted
with one or nore halogen atoms or hydroxy groups; X represents a

phar nmaceUtaeWaligniaccept abl e ani on of a nono or pol yval ent acid; 25

i ncl udi n%&hbodrﬂcbf‘fhéjbk@lseﬁtuﬁfeﬁﬂbr%Q.EIE«‘.[..S.. 0§, Ofrﬁé mula (11) and mxtures
t her eof ;

35 LAClOSe..ciii e 95.2 mg
Corn starCh.........coooceece e 40.8 mg
Polyvinylpyrrolidone ....c..ccoveevemreccnenecnees o 7.5 mg
Magnesium stearate.........ccccevevcceveeeeciinenen, 1.5 mg
Hydroxypropylcellulose........ccoccvvvreinieninnnns 23mg
Polyethylene glycol ... 0.4 mg
Titanium dioXide.....cveerveereeeeercc e ceneeens 1.1 mg

5  Purified talC.......eev e e 0.7 mg

Using a fluidized bed granulating machine, 15 g of the compound of the present
invention was mixed with 285.6 g of lactose and 122.4 g of corn starch. Separately,
22.5 g of polyvinylpyrrolidone was dissolved in 127.5 g of water to prepare a binding
10 solution. Using a fluidized bed granulating machine, the binding solution was sprayed
on the above mixture to give granﬁlates. A 4.5 g portion of magnesium stearate was
added to the obtained granulates and mixed. The obtained mixture was subjected to a
tablet making machine equipped with a die/punch biconcave system of 6.5 mm in
| diameter, thereby obtaining 3,000 tablets, each having 150 mg in weight.
- 15 Separately, a coating solution was prepared by suspending 6.9 g of
| hydroxypropyimethylcellulose 2910, 1.2 g of 'polyethyléne glycol 6000, 3.3 g of titanium
dioxide and 2.1 g of purified talc in 72.6 g of water. Using a High Coated, the 3,000
- tablets prepared above were coated with the coating solution to give film-coated
tablets, each having 154.5 mg in weight. ' ‘
.20 '

Example 13 - . o
Preparation of a pharmaceutical composition: liquid inhalant
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with the proviso that when the cyclic group present in2iRbetsnbéragostituted
or has only one substitutent R2 has at | east one substituent; and 30 with
the further proviso that the conpound is not one of., ‘

1-Al lyl -3-(R) [ benzyl - (4-f 1 uorophenyl ) car banoyl oxy] - 1- azoni abi cycl o[ 2. 2. 2] oc
tane; triamy@gtioacet at e

3-(R)[ Be - (4-f anoyl g - 1- (3- phenyl propyl )-1- 35

azoni abi %%‘{@.d f?f%‘?’tggﬁﬁew'l"%eﬁﬁ#’fjuoroac‘febtb}aﬁgé

1- Al 125l - PhyRpldgért galing-.t.0l.yl.~.carbamyl.ox§)mil- azoni abi cycl o[ 2. 2. 2] oct ane;
trifluoroacetate 31 20 Decenber 2006

3-(R) [ Benzy] - p-t ol yl car banoyl oxy) - 1- ( 3- phenyl propyl ) - 1- azoni abi cycl o[ 2. 2. 2]
oct ane; A 40 Moumrtercef the eompoundl of dmppresentinventidn mgs dissalved in 90 mhef ei n R1

by opnen By SpRafdPedifCaikie LOBRPWRY Bhistep Jo BIENume ol B0t the
f ur an- 3- ydamet dafihe solntorg Wispensegtiodps! rtereritto ‘hmRtapaeitngmppule andlthen
substgot uts(? iﬁ%é Qt 1R r:%;’l $ﬂk§§ﬁégggﬁih%@}iﬁgl§“t§el ected fromfluorine,

chl ori'ne,” brom ne, ne uoromet hyl, ethyl, tert-butyl,
hydr oxy and cyano. 10 3. A conpound according to claim2 wherein Rl

r epr esent p selected from phenyl, 2-fluorophenyl, 3-flurorophenyl,
4-f1 uoropqi(gM- met hyl phenyl , 4- net hyl phenyl, 2,5-difl uorophenyl,

2, 6- di f | Rrepaiationlof apharaceutical sooposition: powdestmhadlantr an- 2- yl et hyl

4-f | uor O@?ﬁﬁgﬁ% .phenyl, 3-fl uoro-4-net hoxyphenyl, 3-nethyl -

t hi ophen-2-yI'nethyl, 4,5-di nmethyl-thiophen-2-ylnethyl, thiophen-3-ylnethyl,
5- netsby| Chbngoundmf theyprosdribjdventionneet iyl - 200 pgf | uor onet hyl - f ur an- 3-yl met hyl ,
and 2, 5-di net hyl -furan-3- ylnmethyl. 4. onpound according to any one of
cl ai s lqtaBtO%‘:"ME'r'ei"n"R2"T'ep“r'eS'entS"a' ‘b@ﬁ’f‘ﬂ-

A 20 g portion of the compound of the present invention was uniformly mixed with 400
g of lactose, and a 200 mg portion of the mixture was packed in a powder inhaler for
exclusive use to produce a powder inhalant.

5 Example 15
Preparation of a pharmaceutical composition: inhalation aerosol.

Formulation:
Compound of the present invention................ 200 pg
Dehydrated {(Absolute) ethyl alcohol USP...... 8,400 png

10 1,1,1,2-Tetrafluoroethane (HFC-134A)........... 46,810 pg -

The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound
of the present invention in 2.0160 g of ethyl alcohol. The concentrate is added to an
appropriate filling apparatus. The active ingredient concentrate is dispensed into
15 aeroso! container, the headspace of the container is purged with Nitrogen or HFC-134A
‘vapour (purging ingredients should not contain more than 1 ppm oxygen) and is sealed
- with valve. 11.2344 g of HFC-134A propellant is then pressure filled into the sealed
container. | : A '
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enyl, pentyl, butyl, allyl, benzyl, thiophen-2-ylnethy}gpDecember 2006

t hi ophen-3-yl nethyl, furan-2 20 yl nethyl, furan-3-ylnethyl, phenethyl,

cycl opentyl, cycl ohexyl or cycl ohexyl methyl group, the cyclic groups

present in R2 being optionally substituted with one to three substitutents

selected fromfluorine, chlorine, br@oAlMS nethyl, nethoxy,

trifluoronmethyl, ethyl, tert-butyl, hydroxy and cyano. 25 5. A conpound

according to claim4 wherein R2 represents a group selected from 3-

f 1 uor obenzyA codpdurii-which Isuocaobamatel quaterdary atmdriuno salbeffogsrhyla (11):

5- Br onot hi ophen- 2-yl net hyl, 3, 4-di met hoxyphenyl et hyl ,

3-net hyl t hi ophen-2-yl net hyl, thiophen-3-yl nethyl, 4-brono-

5- et hyl t hi ophen-2-yl net hyl , 4, 5-di et hyl furan-2-yl met hyl _. R4

furan-3-yl nethyl, 2-fluoro-4- net hoxybenz -f_uorgphenyl ) et hyl

butyl, pent-4-enyl and cycl enté! oundJaccor@Rag to any one

of clains 1 to 2)E—r pre ) - 2- group or a phenyl

group which is optionally substituted W|t to thr substituents

sel ected from hal ogen atons, or hydroxy, nethyl, -CH20H, -Owe, -NWe2,

- NHCOWVe, -CONH2, -CN, -NO2, -COOwE, -CF3 groups. 35 7. A conpound

accor di ng to claimé, V\/nerel n B repre@ents a phenyl, 4-fluorophenyl, 3-

~hydr oxyphehsgteiror t hi ophen-2-yl group. 32 20 Decenber 2006 8. A conpound
according to any one of clains 1 to 7, wherein mis 1, 2 or 3 and A

represents a -CHz-, -CH=CH, or -0- group. 5 9. A compound according to any

one of cl Ril meprésdnts 8 grduprselettedfeors phereyh cefuld,(3fdRyt 12-thier(yCi32hienyicbereybnt s a

Phanet nyl e RS T gy B Ry ibkhon by = 1

10

R2 represents a group selected from C4-Cs alkyl, C,-Cq alkenyl, C-Cg alkynyl,
saturated or unsaturated C;-C; cycloalkyl, saturated or unsaturated C,-C;
cycloalkylmethyt, phenyl, benzyl, phenethyl, furan-2-yimethyl, furan-3-ylmethyl,
thiophen-2-ylmethyl, thi'ophénus-ylmethyl, pyridyl, and pyridylmethyl; wherein the

15 carbocyclic moieties in the Cs-C; cycloalkyl, C3-C; cycloalkylmethyl, phenyl, benzyt or
phenethyl groups can be optionally bridged or fused to another saturated, unsaturated
or aromatic carbocyclic moiety or to a cyclic moiety comprising carbon atoms and 1 or
2 oxygen atoms; wherein the C4-C; alkyl, C»-C; alkenyl and C-Cs alkynyl groups are
unsubstituted or substituted with one or more halogen atoms, hydroxy groups or C4-Cg

20  alkoxy groups;

the cyclic groups present in R1 and R2 being optionally substituted by one, two or three
substituents selected from halogen, straight or branched, C4-Cg alkyl, hydroxy, straight
or branched, C4-Cs alkoxy, -SH, straight or branched C,-Cs alkylthio, nitro, cyano,
25 NR'R”, -CO.R’, -C{O)-NR'R”, -N(R™)C(O)-R’, -N(R"”)-C(O)NR'R", wherein R’, R” and
R each independently represents a hydrogen atom or a straight or branched, C1-Cs
atkyl group or R’ and R” together with the atom to which they are attached form a cyclic
group; wherein the C4-Cs alkyl groups are unsubstituted or substituted with one or more

halogen atoms, hydroxy groups or C-Cs alkyoxy groups and the C,-Cg alkoxy and C4-
30 Cs alkylthio groups are unsubstituted or substituted with one or more halogen atoms or

hydroxy groups;
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f | uor ophenoxy) propyl, 3-thiophen-2-ylpropyl, allyl, heptpecaiber 2006
3-cyanopropyl. io 10. A conpound according to any one of clains 1 to 9
wherein X' represents a chloride, bromde, trifluoroacetate or

met hanesul phonate anion. 11. A conpound according to any one of the

pr ecedi ngp i hona andvheraarranpate graup is attached ahpesitimeuh 8 andebtidi ng t o any one

of the pr |Jt6, wherein the azoniabicyclic ring is substituted in
t he 3- pos?{oﬁéﬁﬁw&@ﬂﬁomound according to claim 12 wherein the carbon at

the 3-position of the azoniabicyclic ring has R configuration. 20 14. A

conmpound | | g0 12 wherein the carbon at the 3-position of the
azoni abi c@gggé%%ﬁ@gﬁg@onfiguration. 15. A conpound according to any

one ofs the preceding clains, which is a single 25 isoner. 16. A conpound
accordi ng }Slc'-tf §aim1l which is one of.

(3R)-3-[ ('é- uor'obenzyl ) - (3-fl uorophenyl ) car banoyl oxy] - 1- (2- phenoxyet hyl ) -1
- 30 azoni abi cycl o[ 2. 2. 2] oct ane brom de

(3R)-3-[(Z )}Ag%,gggné%) drdih U erheny! ) sagslamy gxyl - 1- (3- phenyl propyl) -1

- azoni abi ¢ ttane bt om de
(3R) - 1- (2-Phenoxyethyl)-3-[mtolyl-(2,4,5-trifluorobenzyl)carbanoyl oxy] - 1-

(3R BF ( ¥ Enstasirs S0FBAF pBRE B Hroll splactad rom straight or ranched: G | o1 1.
azoni abi calkylofyRiréky23toaigtd o branched) €33 ali@xperyendianitr@ 608=CR'R", -C(O)OR’,
(333 1 Colojir QBB Loicinertr LRI BRRDNRE RRORERY) Qa2 phenoxve
phenyl, naphthanelyl, 5,6,7,8-tetrahydronaphthanelyl, benzo[1,3}dioxolyl, 5 to 10
membered heteroary! or heterocyclyl groups; R’ and R” being as defined above; and
15 wherein the cyclic groups represented by B are optionally substituted by one, two or
three substitutuents selected from halogen, hydroxy, straight or branched, Cs-Cs alkyl,
phenyl, -OR’, -SR’, -NR'R”, -NHCOR’, -CONR'R”, -CN, -NO; and -COOR’; R’ and R”
being as defined above; wherein the C;-C; alkyl groups are unsubstituted or
“substituted with one or more halogen atoms, hydroxy groups or C4-Cs alkoxy groups
20 and the C4-C; alkoxy groups are unsubstituted or substituted with one or more halogen

atoms or hydroxy groups,;
- X represents a pharmaceutically acceptable anion of a mono or polyvalent acid;
25 including all individual stereocisomers of formula (il) and mixtures thereof;

with the proviso that when the cyclic group present in R1 is unsubstituted or has only
one substitutent R2 has at least one substituent; and

.30 with the further proviso that the compound is not one of:

1-Allyl-3-(R)[benzyl-(4-fluorophenyl)carbamoyloxy]-1-azoniabicyclo[2.2.2]octane;
- trifluoroacetate
3-(R)[Benzyl-(4-flucrophenyi)carbamoyloxy]-1-(3-phenylpropyl)-1-
- 35 azoniabicyclo[2.2.2]octane; triflucroacetate '
' '1-AIIyl-S—(R)(benzyl—p—tolyl.-carbamoyloxy)-1-azoniabiéyclo[z.2.2]octane; trifluoroacetate -
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- azoni abi cycl o[ 2. 2. 2] octane brom de (3R)-1-Allyl-3-[[ 2-$@Décénber 2006

I met hoxyphenyl ) et hyl ] - (5-net hyl f ur an- 2-

yl met hyl ) car banoyl oxy] 1- azoni abi cycl o[ 2 2. 2] octane brom de 5

"(3R) - 3- [(5 Br onot hi ophen- 2-yl met h 5-trifluorop hen@a%]carbarmyl oxy]-1
- (3- phen SRSy HY-TolvicarBamatexyd r@t@ezvlzj%ak)ar?@webwvﬂe? gelape

(3R) - 3- [ [ tAntictodcedhiget hoxyphenyl )et hyl ] - (5-met hyl furan-2-yl net hyl )car banmoyl o
- Xy]-1-(4- ethoxycarbonyl butyl)-1-azoni abi cycl o 2. 2. 2] oct ane

- trifluoroacetate

(3R)-3-[(4- E'c@ﬁfp@ur?dQ&iohﬂh@f&ﬁﬂﬁdﬂrﬁhﬁ:ﬁer@ﬁ”@ﬂéﬁﬁééﬁﬁw ruy |sBRERYIfosRr bamoyl oxy
]-1-(2 10 phenoxyet hn%% azonl abi cycl %)? tane tri fI uoroacet at e
'uar%'emf* rthlep

(3R) - 3- [ (Beny ineriany2 WP@H% ratyigated WeanodryiBeiyd 1- ( 3-

phenyl al |
(p3§ )ny 1aph%r4 nfbé;;aih :ﬁﬂﬁi&tr@b'tlﬁ‘d@cﬁ& groafﬁb%bﬁﬂ(ﬁ mfbé‘uth@;Stf&:ﬁsr?yt SUbBtituted with

5-trifl uo?ft?d@ﬁellfﬁ’?)sé $tt§t§ﬁﬁt§|895@ﬂeditonh&!mnabq:wme@p@nzne]reﬁ,thﬂn@ethoxy.

trifluor Olﬁﬁt‘i‘éréltn@tl-%oﬁ ethyl tert -butyl, hydrc»?/ and cyano.
(3R -3-[(4-Brono met h y t hi ophen- Z-yl net hyI ) - (3- et hyl t hi ophen- 2-

yl met hyl ) car banoyl oxy] - 1- ( 3- phenyl propyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane

triflipor oncgicdiBound according to claim 2 whereln R1 represents a grouE selected from
(3R)-3-[(4,5-Di methyl furan-2-ylme - -mathéyeuran rrethyl)carbarmylo

- xy]-1-]3- P@yth@F@WBﬁ%&WFBWBWWn-% tepz@@heml etbylehepy Hoct ane
trifluorqag® Ig Eny D 5-difluorophenyl, 26-d|ﬂuorophenyl 2,4 5—trtﬂuoropheny¥ 5-
(3R)-1-[3-(4-H uorophenoxyf furan-3-yl met hyl- (5- net hyl - 2-

trifl uor JRethMiuraRrafmethyl; ﬂtﬂpwprgwﬂwm[ﬁewlo%ﬂporeﬁammoamt@m gimetbylo] oct ane

S trifluor Ocﬁ&‘, héy-8- Imethy, 4,5-dimethy-thiophen-2-ylmethyl, thiophen-3-ylmethyl, 5-methyl-
(3R -3-[ E m%’ ur'an- Y ﬁ ? (y ?P)(JOI’OP rrety hox %enz\y ) car banoyl o
ura

xy] - 185( 3- futaﬁr%ﬂﬁ@ﬁi)’ﬁ %ms%b%rmﬂ”&maﬁwl-&ﬂﬁﬁ-@dﬂ@?@m ang Séo“r@wethyl n-3-

trifluoraane g,te 25
(3R)-1- Al yl - 3-[ 2- (4-f 1 uorophenyl ) et hyl ] - (3- net hyl t hi ophen-2-yl et hyl ) carba

nmoyl oxy] - 1- azoni abicyclo[ 2. 2. 2] octane trifluoroacetate
4. A compound according to any one of claims 1 to 3 wherein R2 represents a pent-4-

enyl, pentyl, butyi, allyl, benzyl, thiophen-2-yimethyl, thiophen-3-ylmethyl, furan-2-
20 ylmethyl, furan-3-ylmethyl, phenethyl, cyclopentyl, Pyclehexyl or cyclohexylmethyl
- group, the cyclic groups present in R2 being optionally substttuted with one to three
subsiitutents selected from fluorine, chlorine, bromine, methyl, methoxy, tnﬂuoromethyl
“ ethyl, tert-butyl, hydroxy and cyano.

25 5. A compound according to claim 4 wherein R2 represents a group selected from 3-
~fluorobenzyl, 2,4,5-trifluorobenzyl, 3,4,5-trifluorobenzyl, 5-Bromothiophen-2-ylmethyl,
_ 3,4—dimethoxypheﬁylethyl, 3-methylthiophen-2-yimethyl, thiophen-3-ylimethyl, 4-bromo-
- 5-methylthiophen-2-yimethyl, 4,5-dimethylfuran-2-yimethyl, furan-3-ylmethyl, 2-fluoro-4-
‘methoxybenzyl, 2-(4-fluorophenyl)ethyl, butyl, pent-4-enyl and cyclopentyl.

30
6. A compound according to any one of claims 1 to § wherein B represents a thiophen-
2-yl group or a phenyi group which is optionally substituted with one to three
substituents selected from halogen atoms, or hydroxy, methyl, -CHZOH -OMe, -NMe,,
- =-NHCOMe, -CONH,, —CN -NQ;, -COOMe, or -CF3 groups.
35

' 7 A compound according to claim 6, wherein B represents a phenyl, 4 ﬂuorophenyl 3-

_ ‘hydroxypheny! or th|ophen-2 vl group
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(3R)-3-[Butyl-(2,5-difluorophenyl) carbanoyl oxy] - 1- hept 30 Pecanbsr @scycl of 2.
2.2]octane trifluoroacetate

(-3R) - 1- (3-cyanopropyl )-3-[ (2, 6-di fl uor ophenyl ) pent - 4- enyl car banoyl oxy] -1

~ 30 azoni abicyclo[ 2. 2. 2] octane trifluoroacetate ,
(3R) - 3-[ (3-Fl uorophenyl ) - (3, 4,

5-tri fl uogobasbmpousdabsrditg <atydne(cicRiaay i 7 opydreindn is 1, 2or 3and A

azoni abi cgecl o[2,2.2]oct ?ﬂ%ﬂ om'%ge/

(3R) - 3- [ ( PRI i GPRe TSRt 1R719/94R3- et hyl t hi ophen- 2- yI met hyl ) car bany|
oxy] - 1- (3- phenyl propyl ) - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de 35

3R) - 3- - (.3, 4- di net hoxyph | )et hyl]-(5- hyl f -2-ylneth b |
ko] 17 8- SoCHOBRONPB B U8 19 ne b e 42 b aoralt BpoentpEaBichne 34 20
(Dg(é)e”geE (ﬁf{%ﬂz)m- rep;esen{sa?mﬁp sellected from ?— htlar%oF](yproRyl, Z—Bherlloxy?trrlxyll, ;3- o I
-3-[(4- ro-2- enyl ) - (3- | ophen- 2-yl ng car banoy! ox
(39 5 Lt s e st D e S et o
(3R -3-[ (ﬁud?bplﬁr@xﬁp%?lh%ﬂ%ﬁ;ﬂ%i-%??ﬂp‘?@BW!,‘I%D!SJ} BRd Byysrsdepmy | oxy] - 1- (3-
i cyclof 2. 2.

phenyl al lyl)-1-azoni a octane brom de s
(3R -1-Allyl-3-[2-(4-fluorophenyl)ethyl]-(3-nethylthiophen-2-yl nethyl)carba
- moyl oxy] - 16. AzeRipabhEacorlid B Al Wb elaPhd Mdie whéreir X HBprcRBME Y | cal
corrp05|t|or] COTTBI’I si n%_ conpound ac%ordl ngigto any one of clainms 1 to 16
in adm xt GHFIH PFPMIde L gieteall methgpesiRnenrle 2% i er or diluent. 10 18 A
conpound according to any one of clainms 1 to 16 for the treatnent of a
pat hol ogi cal condition or di sease susceptible to anelioration by antagoni sm

of M3 nudtaficampoyrdagsersding toany pye gl thegireceding gl Bl RISy to any one
of clains 1 to 16 in the manufacture of a :

15 12, A compound according to any one of the preceding claims, wherein the
azoniabicyclic ring is substituted in the 3-position.

13. A compound according to claim 12 wherein the carbon at the 3-position of the
azoniabicyclic ring has R configuration.

20
14. A compound according to claim 12 wherein the carbon at the 3-position of the
azoniabicyclic ring has S configuration.
15. A compound according to any one of the preceding claims, which is a single
25  isomer.

16. A compound according to claim 1 which is one of.

(3R)-3-[(3-Fluorobenzyl)-(3-fluorophenyl)carbamoyloxy}-1-(2-phenoxyethyl)-1-
30 azoniabicyclo[2.2.2]octane bromide
(3R)-3-{(3-Fluorobenzyl)-(3-fluorophenyl)carbamoyloxyl-1-(3-phenylpropyl)-1-
azoniabicyclof2.2.2]Joctane bromide .
(3R)-1 -(2-Phenoxyethyl)-3-[m-toly!-(2,4,5-triﬂuorobenzyl)carbamoyloxY]-1 -
azoniabicyclo[2.2.2]octane  bromide
35 (3R)—1-(3-Phenylpropyl)-3-[m—tolyl—(2,4,5—trif|uorobenzyl)'carbamoyioxy]—1-
' azoniabicy_c[o[2.2.2_]octane bromide ' '
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medi cament for the treatnent of a pathol ogi cal conditi 90 pDekelbsea®s
susceptible to anelioration by antagonismof M muscarinic receptors. 20.
Use according to claim 19 wherein the pathol ogical conditionis a

irat 0 | ogi cal st t est I d
Lo o O GRS A L eSSl A e S or
clains 1 Q@rﬂeﬁ),.cy@;a{tﬁqo)cta?q@oujﬁ@md@onpound effective in the treatnent of a

respirator ast stinal disease or disorder for
si nul t ane ’gﬁ!)'g'gt?rfé %8"&9@% qné([)eth S-psthyuredrdsi nat i on product

accor di n9ylhﬁtfﬁ/i)@érﬁhﬂ)bylémplr-aﬁnwlcyélbZﬁzmwé%mnﬂ@cordl ng to any one of
clains 1 antiallergic drug,

t d
phosphbdi é’&)é\’ré% gquthﬁﬁﬁﬁg ?d}m‘?}ﬁﬁ? g?r4 5Tt'@zﬂfé6‘$hgléﬁ%ca@?r("?_ﬁ%} ?'ﬁft agoni st for
si mul t anephishoxPR BBV R1-2zeMia SIS DI BdctatcrrifiiorbAesthteeat ment of a respiratory

disease. B Si-(3.4-dimethoxyphenylethyl]-(5-methylfuran-2-yimethyl)carbamoyloxy]-1-(4-
ethoxycarbonylbutyl)-1-azoniabicyclof2.2.2joctane ftrifluoroacetate
(3R)-3-[(4-Fluoro-2-methylphenyl)-(3-methyithiophen-2-yimethyl)carbamoyloxy]-1-(2-

10  phenoxyethyl)-1-azoniabicyclo[2.2.2]Joctane ftrifluoroacetate
(3R)-3-[(3-Fluoro-4-methoxyphenylithiophen-3-yimethylcarbamoyloxy}-1-(3-
phenylallyl)-1-azoniabicyclo[2,2.2]octane trifluoroacetate

- (3R)-1-Phenethyl-3-{thiophen-3-ylmethyl-(2,4,5-trifluorobenzyl)carbamoyloxyl-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

15 (3R)-3-{(4-Bromo-5-methylthiophen-2-yimethyl)-(3-methylthiophen-2-

- ylmethyl)carbamoyloxy]-1-(3-phenylpropyl)-1-azoniabicyclof2.2.2]octane
trifluoroacetate
(3R)-3-[{4,5-Dimethylifuran-2-yimethyl)-(5-methylfuran-2-ylmethyl}carbamoyloxy]-1-[3-
(3-hydroxyphenoxy)propyl]-1-azoniabicyclof2.2.2]octane trifluoroacetate

20 (3R)-1-[3-(4-Fluorophenoxy)propyl}-3-[furan-3-ylmethyl-(5-methyl-2-

- trifluoromethylfuran-3-ylmethyl)carbamoyloxy}-1-azoniabicyclo[2.2.2]octane
trifluoroacetate
(3R)-3-(2,5-Dimethylfuran-3-ylmethyi)-(2-fluoro-4-methoxybenzyl)carbamoyloxyl-1-(3-
thiophen-2-ylpropyl)-1-azoniabicyclo[2.2.2Joctane trifluoroacetate h

25  (3R)-1-Allyl-3{2-(4-fluorophenyl)ethyl]-(3-methylthiophen-2-yimethyl)carbamoyloxyl-1-
azoniabicyclo[2.2.2joctane frifluoroacetate '
{3R)-3-[Butyl-(2,5-diflucrophenyl)carbamoyloxy]-1-heptyl-1-azoniabicyclo[2.2.2]octane
triffuoroacetate
(3R)-1-(3-cyanopropyi)-3-[(2,6-difluorophenyl)pent-4-enyicarbamoyloxy]-1-

30 azoniabicyclof2.2.2}octane frifluoroacetate
(3R)-3-[(3-Flucrophenyl)-(3,4,5-trifluorobenzyl)carbamoyloxy]- 1-(3-phenylpropyi)-1-
azoniabicyclo[2.2.2]octane bromide

- (3R)-3-[(5-Ethylthiophen-2-ylmethyl}-(3-methylthiophen- 2—yImethyl)carbamoyloxy] -1-(3-

. phenylpropyt)-1-azoniabicyclof[2.2.2]octane bromide

35 ~(3R)-3-[[2-(3, 4-d|methoxyphenyl)ethyl] {5-methylfuran- 2—ylmethyl)carbamoyloxy] SE (

: -ethoxycarbonyibutyl) -1~ azomab:cyc!o[z 2. 2]octane formate
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(3R)-3-[(4-Fluoro-2-methylphenyl)-(3-methyithiophen-2-yimethyl)carbamoyloxy]-1-(2-

phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide

(3R}-3-[(3-Fluoro-4-methoxyphenyl)thiophen-3-ylmethylcarbamoyloxy]-1-(3-
phenylallyl)-1-azoniabicyclo[2.2.2]octane bromide |
(3R)-1-Allyl-3-[2-{(4-flucrophenyl)ethyl}-(3-methylthiophen-2-yimethyl)carbamoyloxy]-1-
azoniabicyclof2.2.2]octane bromide

A7. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 16 in admixture with a pharmaceutically acceptable carrier or diluent.

18. A compound according to any one of claims 1 to 16 for the treatment of a
pathological condition or disease susceptible to amelioration by antagonism of M3
muscarinic receptors.

19 " Use of a compound according to any one of claims 1 to 16 in the manufacture of a
medicament for the treatment of a pathological condition or disease susceptible to
amelioration by antagonism of M3 muscarinic receptors.

20. Use according to claim 19 wherein the pathological condition is a respiratory,
urological or gastrointestinal disease or disorder.

21. A combination product comprising

(i) 2 compound according to any one of claims 1 to 16; and

(i) another corﬁpound effective in the treatment of a respiratory, urological or
gastrointestinal disease or disorder '

for simultaneous, separate or sequential use.

22. A combination product according to claim 21 comprising

(i) a compound according to any one of claims 1 to 16; and

(i) a 3, agonist, steroid, antiallergic drug, phosphodiesterase 1V inhibitor and/or
leukotriene D4 (LTD4) antagonist

for simultaneous, separate or sequential use in the treatment of a respiratory disease.

35




