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NEW QUATERNI ZED QUI NUCLI DI NE ESTERS Thi s i nvention
relates to new therapeutically useful quinuclidine

WO d@siovsti ves, to sone processes for their preper/ari05002523
and to pharmaceutical conpositions containing them
The novel structures according to the invention are
antinmuscarinic agents with a potent and | ong | asting
effect. In particular, these conmpounds show hi gh

uscar i i o+ AeapATERNME BUATICEING E R ot

muscl e and nedi ates the excitatory effects of the

arasynpat heti ¢ system o | andul ar secretion. and on.
P he TR beaken Heet 1o ebaPampaNsaIA sIGER B¢ iR e Tgives, to some
procdsBed foh 8felH freddrafisaristoPharratebtiddl chpesitidnsadontaining them.
Phar macol ogy, Churchill Livingstone, New York , 1995).
MB ant agoni sts are therefore known to be useful for
tr epiid ROVl EERASES atbatiag tethed®inbiyn are amierusaartte agents with a potent

o B3 BNTEHER st RSSOt P R e o
ceptdrie At subbR70f,mdcaanibleseeple ispresént in 3A68Y aAd2ma6B)muscle and medi-
is re res

ses FECERGRS Bl 2 Aoy bRBRRS YR G BRRATh Yreton and on tre
contraitAas QisE&FaPHhooth muelki (Chapteb6 0DdlinatgichYpesmsaon] miH.§, Rang et al.,

ast hma, cou and rhinitis;, pr i cal di d h
Pharggbalpg S aTEe e Mok EB09T & neur ogon o or

unst abl e bl adder, cystospasm and chronic cystitis;

gastroi ntestinal .disprders such as.itritable howel :
sy n'&'? gog Ekfs? rfaéhet’rsﬁrq E%O,W'Htlo&gr"is’le% hrttriegﬁ%a'sﬁaespetsi characterised by
an intreaSscRparasympaiketica ook, Gyascedsie glirstulatesesretion br Byssmooth muscle con-

vecs{fE b O RS SR SN BB, Do g2 40

Goodman and Gl man's The Pharnacol ogi cal Basis of
TSRS B ) RS AR bl LS o ovscve
pulmaha elisdiasé (CAR)C batnichitls Wrbhchid] Hepedeadisity castiond ycough and rhinitis;
o BRSSO, Wbt BB e R g umstate e,
cystoepaEm ratli entoné ichsthia: gasinirtéstinak tisordedssucinas afitablegbawel syndrome,
sl 85, UTCRE RE RIS Rk b A 18 il s scn o vesaly
induckepsinas radycarfipigChapter Us eViisatifie ReaeptareAgorusts aand Antagonists, in
cood 3P o St TR B T B TRAPRLB 1€ o wcra
Hill, Mks Xotkedo@hove in association with b2-agonists,
steroids, antial lergic drugs or phosphodi esterase |V

i nhi bitors. Conpounds with related structures have
bekre cespatindedf dise awentionhcan b uged alane/oprin 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, antiallergic drugs, phosphodiesterase 1V
inhibitors and/or leukotriene D4 (LTD4) antagonists for simultaneous, separate or sequential
use in the treatment of a respiratory disease. The claimed compounds are useful for the treat-
ment of the respiratory diseases detailed above in association with Bz-agonists, steroids, antial-
lergic drugs or phosphodiesterase |V inhibitors.

Compounds with related structures have been described as anti-cholinergic and/or

anti-spasmodics agents in several patents.
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anti-spasnodi cs agents in several patents.For exanpl e,
FR 2012964 descri bes qui nuclidi nol derivatives of the
wohRoersmebza2i n which Ris H OH or an al kyl groupcharreng/od2s23

to 4 carbon atons; Rl is a pkenyl or thienyl group;
and R2 is a cycl ohexyl, cyclopentyl or thienyl group,
or, when Ris H Rl and R2 together with the carbon
atomto which they are attached, forma tricyclic
group of the - CH2-
I G aembeaF B AN 2P SRR AR oA G L ey STl
thereof In United States Patent US 4,465,834 a cl ass
of anticholinergic drugs having the for nula are
described, in which RL is a carbocyclic or branched
al i phatic group of 3 togr8 carbon atons (such as
phenyl, cycl ohexyl, rygcllopentyl, cyclopropyl,
cycl oheptyl, and isogr Q a branched or
linear aliphatic grod conf ai ni 3|to 10 carbon atons
with 1 or 2 olefinic or agetyl onds, or is a
phenyl et hinyl, a styryl, or an etMynyl group, and R3
is an al kyl or cyclic group of 4 to 12 carbon atons
containing a tertiary amno nitrogen . The conmpounds
of the inventionare also clainmed as either the free

in whitASR i9H, the oaeh%lwd@irddpommgﬂ qol at erbén mom:nmi isira giadnlyl or thienyl

forns there U |te es, Pat ent 84 074 1 2
0rouR AR Y PP I G G5 BT TGt SR 8 g R and R together
with that&8en atdnowwhioh Kigy,aré attahea) flsow a tridyg i grovp aantlheFkonnula:

nor phol i nyl, thionorpholinyl, piperidinyl,

1, 4- di oxa- 8-azaspi ro[ 4, 5] decanyl,

4- (2, 6-di metyl nmor phol i nyl), 4- ketopiperidinyl,

4- hydr oxypi peri di nyl .~ 4-substituted piperazinyl. The

| ower al kyl haliderquaternary salts and
|cept-bﬁe acid addition salts are

pharmaceutical Iy a
i ncluded in the invegét om Pat ent 4, 644, 003

descri bes esters of 3-quinuclidinol of alpha

di substituted glycol s, actds and their
5D salts , where R is phenyl,
unsubstituted or substi d with up to three

pharmaceutically accept
substituents including al’koxy, halogen , nitro, am no,
in wradh¥ lissi@-n<®- odi@ikyl am no, acyl am no, and
trifl hydr ogen, al kyl ,
or an g A el S PRt 2V L0
aIkonxyaIkyI cycloalkyloxyalkyl hanaIkyI or
hal Ve r €l { he for-
2! RN ol U 8438 R o e FRRRE A rling e for
mulawhere X is a phenyl (optionally substituted) or a
thienyl group and "Het" is either (a) a five nenbered

ni t rogen- cont ai ni ng @kt er ocyclic group, (b)
R1 COOR3

R2

are described, in which R is a carbocyclic or branched aliphatic group of 3 to 8 carbon atoms
(such as phenyl, cyclohexyl, cyclopentyl, cyclopropyl, cycloheptyl, and isopropyl) , R?is a
branched or linear aliphatic group containing 3 to 10 carbon atoms with 1 or 2 olefinic or acety-
lenic bonds, or is a phenylethinyl, a styryl, or an ethynyl group, and R? is an alkyl or cyclic group
of 4 to 12 carbon atoms containing a tertiary amino nitrogen . The compounds of the invention
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an oxadi azolyl or thiadiazolyl group, or (c) a six

nmenbered nitrogen-containing heterocyclic group, and m
woieshoa22. (For a nore detail ed descripti on, PEEEP2(06/002523

above nentioned publication)-3Azoni abi cyclic conpounds

of a general structure related to the conmpounds of the

invention are disclosed in WO 01/041 18 and WO

02/ 053564. WD 2004/ 096800 is directed to esters of

are a&fggélggr}gpg;s%n@?u' n r%lglzfgalsggorzh%fcg aé{ndjvﬁ a\&hdg@tgatemary ammonium salt
formsStHogbf.t ut ed, anong ot hers, by - , - OCO-R13 or -
COO- Ri4 wherein RL 1 is hydrogen, Ci . 8-al kyl ,
G . 8-al kyl -C 1-8-al koxy or C1-8-al kyl-0OC 3.15
carpasmitelistates Puent £833,034 grodacaldkfdrmara a
C3- 15-carbocyclic group and R14 is hydrogen, a C3-
-15- carbocyclic group, Cl-8-alkenyl, or d .8-alkyl
optionally substityted by a Ca-is-carbocyclic group
and di scl oses spec al |y, anong others, the
conpounds: 1-AllylQ ar bonyl net hyl - 3- ( 2-
hydr oxy- 2, 2- di -t hi opheno- 2-yl -
acet oxy) - 1- azoni gob ¢l o- [2 2. 2] octane and
1- car boxynet hyl - 3- (2-  hyglro , 2-di -t hi ophen -2-yl -
acet oxy) - 1- azoni aﬁn(&"yzcl 0- ] octane. The present
i nventi on provi des new quin d| ne ester derivatives

are cigéfc‘ré d emﬁ%‘aﬁlgﬂélgé ﬁr’l%vk ra'ik&al W{P’é ?&'Hydgp%@and morphoﬁnyl

thlorriorprfotimymlpape(rluywyB ( 8-yxa-8 Azas(plrp[4E5]¢leqan¢lseﬁ-(&sahmetylmorphohnyl), 4-

ketoptl{il/eglr 2&62 hyb?oﬁ he@d ;ﬁg%gégﬁ decota;ﬁg%rfa 'Rg]hgﬁ? i/oviegglk}r halide quaternary

salts and pharmaicedticatynacueptentd acidh ed@hmgattls}are molidad in thg investion.
or nore heteroatons, wherein RL is selected fromthe
group consi sting of hydrogen atons, optionally
sublgSiRatere a, 628, @ 3addegtibesogstére vh Biauirsiglidingl tofi ki aisupstituted glycolic
al kenyl and optionally substituted C3- C8 cycloal kyl n
is an integer fromO to 4; A represents a group

sel ected from-CH2- , -CH=CR3- CR3=CH, -CR3R4- ,
0, - 0O, -O (Gf)2-0 @Ngn R3 and R4 each

I ndependent |y repreéesent ogen atomor a Cl 8

al kyl group; miR KQt ege omQo 8 pis an
integer from1l to gzﬁg the substitution in the

azoni abicyclic rin y be in the 2, 3 or 4 position

i ncluding all

and their pharmaceutically acceptable salts ,
where R is phenyl, unsubstituted or substituted with up to three substituents including

acids.

alkoxy, halogen , nitro, amino, alkylamino, dialkylamino, acylamino, and trifluoromethyl; and
wherein R" is hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, alkyloxyalkyl, cycloalky-
loxyalkyl, haloalkyl or haloalkenyl.

In WO 92/04346 are described compounds of formula

(CH,),,-Het



possi bl e configurations of the asymmetric centers; D
is a group selected from (i) or <"> wherein RS

WO Bpsegst s a group sel ected from phenyl, 2-t hPEngP2005/002523
3-thienyl, 2-furanyl, 3- fuganyl which group may be
optionally substituted by one or nore substitutent Ra;
R6 represents a group selected from 2-thienyl,
3-thienyl, 2-furanyl, 3-furanyl, C3 -C8 cycl oal kyl,
C3-C8 cycl oal kenyl, C1-C8 al kyl, C2-C8 al kenyl, C2-C8
al kynyl , benzyl and phenyl et hyl which group may be
optionally substituted by one or nore substitutents
Rt>; R 7represents a hydrogen atom or a group sel ected
from hydroxyl, hydroxynmethyl and nethyl; Q represents a

and the@@%@gé’&%{%ﬂf%c%@%@aﬁ&'\ﬁr_?érgf’xf s g‘bfgze._rﬁ%pt?rqgllx substituted) or a

thienyl 9@t @iid;“HEE! iseitheRifa)i an divp hrrebrreq nitwgee-sentaining hetgecyclic group, (b)

selected.from n < ' ; t : ;
an oxad@golgEoE gt LB BHE oM spORenBiRtg KGBRchiini®y heterocycii
group, ayaviexyor 2t (Fdrlarnorendatailgd, desiciiption, ssathe, abogenraitionegkerbication)
' wherein R8 and R9 i ndependently represent a hydrogen

atomor a Cl1-C8 alkyl group y is an integer fromQo 3

. AXorigpitydie nésneoynidar ofas egenasall styuctiwreefaiatp etoaltieo gompounds of the

. .__hono,. o l. b d: i at the group
mventl_onBa_rFM%%ﬁ)%%?ﬂ“?@ %gctj D\Z@P?@gg?égl-4 al kyl group

and further provided that the conpound is not one of:

v YR MBI pre S Rl B s o s e

1- car boxynet hyl - 3- ( 2- hydr oxy- 2, 2- di -t hi ophen-2-yl - acet
oxy) - 1-azoni a-bicycl o- [2.2.2]0gfane. O her aspects of
the present invention are: a) prgcess for the
preparation of the conpounds of & nul a (1), b)

phar maceuti cal conp@si psing an effective
anount of said conp se of said conpounds
in the manufacture ofp@ nedi cament for the treatnent
of '

wherein the quaternising group (R*) is a C4.5 alkyl group substituted, among others, by -ORM, -
OCO-R™ or -COO-R" wherein R"" is hydrogen, Cy.g-alkyl, C,.s-alkyl-C;.¢-alkoxy or C.¢-alkyl-O-
C..15 carbocyclic group, R™ is Cy.¢-alkyl or a Cs.s-carbocyclic group and R is hydrogen, a Cy.qs-
carbocyclic group, Cy.-alkenyl, or C..s-alkyl optionally substituted by a Cs.s-carbocyclic group
and discloses specifically, among others, the compounds: 1-Allyloxycarbonylmethy!-3-(2-
hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1 -azonia-bicyclo-[2.2.2]octane and 1-carboxymethyl-3-(2-
hydroxy-2,2—di-thiophen-2-yl-acetoxy)-1-azonia-bicyclo-[2.2.2]octane.

The present invention provides new quinuclidine ester derivatives with potent antagonist
activity at muscarinic M3 receptors which have the chemical structure described in formula (1):
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respiratory, urinary and/or gastrointestinal diseases;
and d) nethods of treatnent of respiratory, urinary

WO aod/oeo34giast r oi nt esti nal di seases, whi ch net hBAE/EP2005/002523
conprise the adm nistrati onsef the conpounds of the
invention to a subject in need of treatnment. As used
herein the term | ower al kyl enbraces optionally
substituted, linear or branched radicals having from1
to 8, preferably 1 to 6 and nore preferably 1 to 4
carbon atons. Exanples include nethyl, ethyl,
n- propyl, i-propyl, n-butyl, sec- | _angytertpbutyl,

n-pentyl, 1- nethyl butyl, 2-methyl butad, i sbﬁe/ntyl ,
1- et hyl gropy{CH,) +Ajr—n‘e¢®lyl )M*gc#z) di mstOyI propyl ,
nhexyl or 1-ethylbutyl, 2-ethylbytyl?

1, 1-di et hyl butyl, 1, 2-di met hyrbuty

1, 3-di net hyl butyl, 2, 2- dlnethylbutyl

2, 3-di met hyl but yl, (I2- net hyl pentyl, 3-nethyl pentyl,

trifluoronethyl and iso-hexyl radi cal s. As used herein,

the term|ower al kenyl embraces optionally 1

i inlMicBEn didmerra ubfsamféﬂdfrorﬁDRé OR’, hydroxy, -O(CO)R!, cyano

BreprGS%Hfé gat gr at ed radl%)rgl S hayi %@ ”g{)r ef erab g 2heteroatoms
and an omﬂc@ah&m@uliaufaiittkl.itfaﬁrf1L5>r“«:_f=Fa'BF'S}c fete& ¢ bFB'bﬁ“ SRRS of gnere
particular it is preferred that the al kenyl radi cal s
are nono or_ diunsaturated, ncl ude vi.
1 plealetast GpRiiGE SraegorsoHng B VA aRrCRge. obifhelly spestituted C.

jal R S5bhallylsubREMAGNEL, alkeriyeatcoptionally sutistiangd CanGs cycloalkyl
entenyl Tadicals. As used herein, the term|ower

an Lewylntea% rﬁ'@é%mo‘btl onal 'y substi tut e3d | i near or '
A repregérﬁ‘s“% §fbupTBEECtEd fRsth YLCHEL-OHEORE- 1 2R &ElHs, h@Ri"Rl , 041,06C0O-, —O-

refer abI tq 6 and f
(CH CavATanaRo A8 ¥ et PEEPngEntY (B ESGaY ofoiogefdom, orca Cra ki
group:; al kynyl radi cal s are nono or diunsaturated. Exanples
"include 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl
mis an integeBfrBM YIA®: radi cal s. As used herein, the term | ower
pis an |ﬁE58>Worﬁ"mb@Ces optional Iy substituted, |inear or

branched ox cont ai.ni.n d ach [
ot evishatogn 5 B TR ST 9%r3) bion npuing o
posstble%ﬁg%ﬁ&ﬁg afthy adymmetticonkers; at oms. Pr eferred al koxy
di cal s |Pcl ude net hoxy, ethoxy, n-propoxy,
DISGQFOUBISSI%W MMbut oxy, sec- but oxy, t-butoxy,
trifluoromnethoxy, Fh#or onety hydr oxynet hoxy,
2- hydr oxyet hoxy or 2 dr o ypr\moxy As used herein,
the termgdycl oal kyl enbr a¥ ar bocyclic
radi cBRRs |and, unl ess ot hé , a cycl oal kyl
radi cal, icaI.Iy has from.g CZ aLd atonms. A
cyclo®'kyl radical is typically unsubsti )ed or
substit bed with 1, 2 or 3 subsgi)tuents whi Yeh may be
the same’or dif®Perent. Wen a cycl oal kyl radi cal

CRhbidS R2 rélire S8HLS a gLy $lented omiphenyl, 2-thienyl, 3-thienyl, 2-furanyl, 3-
furanyl which group may be optionally substituted by one or more substitutent Ry;
R® represents a group selected from 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, C3-Cs
cycloalkyl, C3-Cs cycloalkenyl, C4-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, benzyl and
phenylethyl which group may be optionally substituted by one or more substitutents

Ro;
R’ represents a hydrogen atom or a group selected from hydroxyl, hydroxymethy! and

wherein

methyit,
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substituents may be the sanme or different. Exanples

i ncl ude cycl opropyl, cyclobutyl, cycl opentyl,
woceyislootsaxyl and cycl oheptyl. It is preferabl yPCT/EP2005/002523

cycl opropyl, cyclopentyl or .g.clohexyl. As used

herein, the termcycl oal kenyl enbraces partially

unsat urated carbocyclic radicals and, unless otherw se

speci fied, a cycloal kenyl radical typically has fron13

to 7 carbon atons. A cycl oal ken i cal st
U< FRATP SR A SBIISSARGIAT A Ty %él Ieqte a’ilgmﬁ i CIRGHE. 4. -o-chy, -
sub§_t Lg 1t Sanehic=cry be the same or dlfferent When

e')\(Cl oal ken | radical carries 2 or re slgéﬂst it

sAUBLR4 mg%qﬁrgeﬁt@yreggespﬂtea d'oHR SBlFClg 1!‘108} pgen aL{oms optionally
EX aéﬂ%@tﬁte'dr@ﬂ-%jﬁk)ﬂ y&dn@héﬂy%]é‘strtutéu d, Cmeiﬂtcﬂ@yﬂryd roxy triftuoromethyl,

cycl ohexenyl cycleolg ref r

Y NGpiaahy PR e iR ERaRe =° aud R BRREREY hresent a hycrogen
t er stbMedr&r OCcEsaIKyI gréup. cal enbr aces typr cally a

non- aromati c, saturat ed or unsaturated C3-C10

carb@é@d??&erfﬁﬁ ©3uch as a 5, 6 or 7 menbered
radical, in which one or nDre for exanple 1, 2, 3 or
4 of the carbon%gﬁ erabl¥f1 or oﬂ tqe carbon

X' repipefings apRammasey Yl?ﬁ é%%'?'%% o‘?wV‘é’B?@&P%éﬁ"%?rBrﬂCH o)
and S excluding the group benzo[1l , 3]dioxo|y|

ol B Sy 5 SIS bR BREF 215k 4B s v proviso
thatt?f@n,t)cbr?ﬁdsh%tgﬁ ofherei n at Ieast olnsalrl ng contains a
eter om
mor AL BOEPRRmS R e L T oRr £ Fi T egpia-ticyelo-

d| f[hagaétané\ranhet er ocyclyl radr cal is typically
uns itute

sub P?r Be\ﬁ?estp‘Wﬁr @E#@t I tb%E thi @hﬁgjzd' aa?tf’f(ér RzoniarRigyelo-

subptd tluetahe are preferably sel ected from hal ogen

atons, preferably fluorine atonms, hydroxy groups, 0x0

groups, al kyl groups having from1l to 4 carbon atons
OtheBdspediskop e grese nveatiomgref ayemprbcess fér thanbeparaticonaf the compounds of

n_heterocyclyl radical carries r .
om0 B OFHE s BB 5 o e i 1 s compeuncs
c) thedlidef eFrsant confpoansd esthe manafacareaftd medicetentfoy theiteeatment of
resprﬁ?cgléﬁgggw%]nc ude ﬁglﬁfeﬁbdéf dSﬁg%r robd g mé{/hlodg of trre%tllrngm of respiratory,
ur|na@t)’ér@l@gaswd)mtestlriaizltsbasbsnyvhrch metlmdsl dodipmige the administration of the
i Xir and .a | . As used

comqqu ??ﬁ LT’ e{%‘?lw L%be\é}]md}egﬁ]oﬁﬁget eﬁg chl ori ne,

fluorine, bromne or iodine atomtypically a fluorine,
As uq:qu’%Hrﬁgr Otkg% %%ﬁ%ﬁﬁ?ﬁ%ﬁét@p Sfﬁ; %rb%{?tu}/erd;grlregag IOP Brathed radicals
havingdtoin 1 ¢o Beproferabinatd § and bsire preferdbly tl tog capEomt atomat it

may have sone of its hydrogen atons replaced by up to

3 substituents selected fromthe group
Examples include methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl and tert-butyl, n-pentyl, 1-

methylbutyl, 2-methylbutyl, isopenty!, 1-ethylpropyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, n-
hexyl or 1-ethylbuty!, 2-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-
dimethylbutyl, 2,3-dimethylbutyl, 2-methylpentyl, 3-methylpentyl, trifluoromethyl and iso-hexyl

radicals.
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conpri sing hal ogen atons, hydroxy groups, alkyl groups
having from1l to 4 carbon atons and al koxy groups

WO begiongg4t rom 1 to 4 carbon atons. When t he gr POPEP2005/002523
carries nore than one substi-tuent it is preferred that
the substituents are bound to different atons in the
group. As used herein, the termnono or polyvalent acid
enbraces pharmaceutical I'y acceptable aci ds include

th inorganic ac or exa
As US§9|hﬁfﬁﬂ it tesmdepe oaﬁ‘fe&y AMPRGED Pnepfy ﬂif’apwgﬁdoﬁﬁ‘e@r or branched,
mond’BfQﬂ’oWuﬁ%tha@étﬂraﬂlcbrsl r@vmglzdoawdrewrgalp i2ao @(‘a\rﬁlﬁnotfeqrreferably 2t0 4
le citric, % nq | ﬁ?|IC mandel i turated.
Cafboas?é Bilk Pagicyef E IS %rﬁ Cefita ”fea? ke Ead'd&é%ﬁ’&u”&m"fddr%”éa urate
aceti c, trlfluoroacetlc nethanesulphonlc
et hanesul phani ¢, benzen
Exampiae g AR G0N G 1o e FARERRBH { eteTa BRIV Sro s T
pentth/lt?Q%htdnplve%hMymapmtem raficamore chiral centers
configurations of the chiral center are covered
and in particular enantioners or diastereoners arising
As udet@rdimanatdrini ipher dliymyi grbratéoostionaky svbstiuted; lireeas copranched,

monogqx{lp?)&%n %tHEagqir | nv et thgkﬁgpéeégﬁﬁlygg(o angraﬁ% &Jﬁfg};ab‘ﬁ/ 2to4

carbo®fatbérie v e tdliar] mseméﬂeaed gzt thehalkymnyAtaelicalrare mdnoay @iunsaturated.
atom of the azoniabicyclic ring, the carbon atomin
t he azoni abicyclic ring to which the group D-COO is
Exanldsdatiede apeogyhe, 2-ardpynylatl wotyhyl, Mbutyhylgamauib@yny radicals.
l'inked to the ester group. In a preferred enbodi nent
of the present invention preferred conmpounds of
As usfeﬂﬂ"m:léiﬂ, thé Yerar Iewémmy\dmm’red:ers dptioeqlly ssibstitsted, Imgdr ogj@ranched oxy-

conta%% ol a% %&ﬁg‘%gﬂg %%p%;r{;ggH toRJB Cﬁb[g%ll?t Jﬂégirgfgabli 1to 6and

rnmeﬁmﬂe&mQHﬁkiccmﬁbmammyﬁlyI contalnlng one or nore
het er oat ons, wherein Rl is selected fromthe group
consi sting of hydrogen atons, optionally substituted
Prefefibd &kl yddicatgintiada Meghosy bethoxtyy betoreRy 8-rabpaxyy h-batedy, sec-butoxy,

optJ naII substit ut ed, C3- c | Kyl
outehfy Fombiig ioferRanoay oG8ty Eind aﬁ?éydw 2
hydrdypriopetyH2- , -CHECR - , -CR=CH, -CRR- , -0,
- O (CH2)2-O wherein R3 and R4 each |ndependently
represent a hydrogen atomor a Cl1-8 al kyl group; mis
As usta hemémgee tefrnmysc[batk@l eSnbrpcesssaimratadtce\gmcyclmaﬁimals @ng, unless
and the sy bstl n ln ' be
otnerfye,spaEsSd 7 gyeloghofRrleR P BT RRRE ST siobh B
confi gurations of the asynmetric centers;

A cycloalkyl radical is typically unsubstituted or substituted with 1, 2 or 3 substituents which may
be the same or different. When a cycloalkyl radical carries 2 or more substituents, the

substituents may be the same or different.

Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Itis
preferably cyclopropyl, cyclopentyl or cyclohexyl.

As used herein, the term cycloalkenyl embraces partially unsaturated carbocyclic radicals and,

unless otherwise specified, a cycloalkenyl radical typically has from 3 to 7 carbon atoms.
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Dis a group selected from (O orwherein R5 represents
a group selected from phenyl, 2-thienyl, 3-thienyl,

woO 2e050p@ayl , 3- furanyl which group may be opt POTVEPLOPS/002523
substituted by one or nore suhstitutent Ra; R6
represents a group selected from2-thienyl, 3-thienyl,
2-furanyl, 3-furanyl, C3-C8 cycloal kyl, C3-C8
cycloalkenyl Q C8 aIkyI C2-C8 al kenyl, C2-C8

benz and

whi ch be .. .
A creteaNprgags boraL BB e ey SRt PLY antuents which
may Eﬂoihe%Eﬂe%?roﬁ@éﬁtsvweh)édfydgslnem e0icA carrigs QP Nt eatstitbents, the

from hydr ox hydr hyI and nmethyl; Q represents
SUbStﬁ“@?tﬁ@Waé‘ b@dﬁ%ls?ﬁ“eé’r éi‘%'ﬁ?ﬁ sel ected from- CH2- , -

CH2CH2,-O-OCH2,-S—-S— -,and-
o B SRS o SR BB o rtrsy

cycloﬁéfﬂ&%/l al kydioheggfylonal |y subst ituted d-C 8 al koxy,
droxy, trifluoronethyl, nitro, cyano, -COOR 8,
-NR8R9 wherein R8 and R9 independently represent a

As ustiteRge thatérm isteracyelyl Eflicdll kiybrages typicajly la&oanarmmht&g eaturated or

e bR R AL BT SH b s ne
morePfop¥k#tasle tihat 3 bhe obthe tarkdn 3 prefehalfiCHDY rof ittee ceebarhatoms are

SRR LN AR W W —
Saturglel Heierbywwwbmﬁre&xabkydi A Kidte®cydickydiedlnd tad & single ring or two
or gk 5S4 IgP WEFTD 6Bas 3P S8 EPNaS A RIS AR RINgrCa heterocycly
radichYAFrEgor rAore shibsitudas \thé substjtuents, m&iba8 trel dapreydr, diffarent.

Cl-8-al kyl optionally substituted by a

C3-i5-carbocyclic group In an enbodi ment of the
An hRe@SE| radivand iypicapr @fsabstitated onpahstitisecovitti oy 2rot ZAsylistituents which

may Bifhs! ARne oxirarsny. The SERURREMS Srelhyflefdthy SGLGEd i HaiBen atoms,
prefetdBhzflubrite avdnes, @iydrokds gaugs, Rﬁ(o@mkpsl aldgpeouesrtiaving from 1 to 4 carbon
repre ent a ep at.om or C . . .
stomi 38 B L ARUEY RRNTS By 18 PR o R BAED 8 s Plgecal carres
2o0r rﬁammjbﬁtdaemf;, the sabstituents may be tHeosanenbredifférantB i s
sel ected fromthe group consisting of hydrogen atons,
hydr oxy groups, optionally
Examples of non-aromatic heterocyclic radicals include piperidyl, pyrrolidinyl, pyrrolinyl,

piperazinyl, morpholinyl, thiomorpholinyl, pyrazolinyl, pirazolidinyl, quinuclidinyl, imidazolidinyl,

oxiranyl and azaridinyl.

As used herein, the term halogen atom embraces chlorine, fluorine, bromine or iodine atom

typically a fluorine, chlorine or bromine atom, most preferably chlorine or fluorine.

As used herein when a group or radical is said to be optionally substituted it is meant that it may
have some of its hydrogen atoms replaced by up to 3 substituents selected from the group
comprising halogen atoms, hydroxy groups, alkyl groups having from 1 to 4 carbon atoms and
alkoxy groups having from 1 to 4 carbon atoms. When the group carries more than one
substituent it is preferred that the substituents are bound to different atoms in the group.
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substituted C1-C8 al kyl, optionally substituted C2-C8

al kenyl, optionally substituted C3-C8 cycl oal kyl
wogompes4and non-aromati ¢ heterocyclyl groups PCT/EP2005/002523

substituted at |least with @& hydroxy group.- - In stil

anot her enbodi mrent of the present invention the

azoni abi cyclo group is substituted on the nitrogen

atomwith a group selected fromallyl,

As used4*re'i@h hﬁéw@rm mané BybolwaiernracWémbwes phammadentitallylacceptable acids
i sobut

incluce bt RS GRTHS PP U Pa S R NG SuiPpfie Phospheric cigfgpphoric,
hydrobrc?m’%)/ﬁ’fd?&iﬁekmhh nitde bydrann)qmgm'pg beidg-fhy exammylb u:ityd:,,fumanc maleic,

ydr oxypent ! hox§ krwf)roacetlc

ro exy,
malic, mangdi SRR IS AV FaHane e Bt
methané%’&irfr@mél BlbAYduiphdnid, beddetiesuipharic Br pltelulanyésulphomc acid.
2- (2- hydr oxyet hoxy) - et hoxy] et hyl ,
3 [1 3] di oxol an- 2-yl propyl, 2- ethoxycarbonylethyl

Wheremgthgtcﬁ%ﬁﬁﬁcﬂ@éfﬂﬁé gfe%auﬂ mvéht:eh Imnm'aommmydnbtd Mﬁlcal centers all
cet oxy

h
COﬂflgU"ﬂﬁWan@EﬁlPWTa){ c%ntgygﬁ(ﬂ%g%e?tp %&l in pgﬁ%p% EU%%&T? or diastereomers
arising fr% fhe rhMﬂbl@@bﬁf P bfichsiake y\ht)wwmmsbowdf the present invention. Non

ydr oxy eridinl- Mor.e pref er abl
imiing exeBIRA RIS B4 CaUISTS S BN R PTERE I FIeamequsya e e present
mventno@ﬁ%h\é"qtuate?n&&(mﬁbg%ﬁ|aﬁﬂﬁ edtrferamnablcybuc rlfhg the carbon atom in the

azomabupg@gmngﬁgtv\ﬁw tpg Ig %I_qj@ gicggylétaﬁtﬁfg cggrgq?(}% %%&?{%tsm by which group

Dis Ilnkéd Wﬂé@é}@‘g‘rw 5- hydroxypentyl, 6-hydroxyhexyl,
- (2- met hoxyet hoxy) et hyl, 2- (2- hydr oxyet hoxy) et hyl ,

4 et hoxycar bonyl butyl, 4-acet oxybutyl, 3-cyanopropyl
Ina preféﬂfgd EmbodRNER bF JHe. présent fnveatidn pnefelreldycqmma‘mlds efifarinaka (1) are

he azoni abi cycl o S subst i tu 1 N
those whaTSH BISRSEFS BUNREFRBICRI0FF - geptered o R R oy -
O(CO)R4 -dyBhb%ha %ﬁtop'ﬁom’l[ylsuastdutl&d meptaybmatimhetemogtlgk cnkaining bhe or more
group selected fromallyl and n-heptyl and nost

heteroatgmgf WPSIAN with an allyl group. In another embodi nent
oR! [shexIdutes froin the gesup aomsisting oPhydrogert atomsanptidrally substituted Ci.s

a5 S5k PURP b S SRRL G £ Bciat

| e ékdmegérifropﬂsmhl e configurations of the asyrmretn c
n. More refe I he_ Yurebid of Horn3 _

A fepreﬁ?f‘tﬂ?egé%ls?n'% ﬁﬁﬁ -ﬁq &%onfcf%ura 168 aﬁ o} -co-, -0
(CH,),-G:N@h&in Rflandi R‘éBach)indehenqlrmﬂse'ﬁDFGSﬁMealthydmgQB atom or a Cyg alkyl

represents an unsubstituted phenyl, 2- thienyl,
group, 3-thienyl, 2-furyl or 3-furyl group. In anot her
mlsanﬁh ifrﬂiﬁﬂmtme the present invention R6 represents a

thlenyl 2-furyl 3- furyl or cyclopentyl

P'Sa"'@tteﬂﬁrfem%r? %94 11 another embodi nent of the pr esent

and thel SubRafution if hﬁe @lzoniﬁbiwclibdinwmay-t!a BChe( B53 (aR64 PRFifion including all
possible configurations of the asymmetric centers;

D is a group selected from:

(i) or
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represents a group selected from
2,2-dithien-2-ylacetoxy, 2,2-dithien-2-ylpropionyl oxy,
WO 2¢05hydaDXy- 2, 2- di t hi en- 2-yl acet oxy, PCT/EP2005/002523
2- hydr oxy- 2- phenyl - 2-t hi en6 2- yl acet oxy,
2-fur-2-yl-2-hydroxy -2- phenyl acet oxy,
2-fur-2-yl-2-hydroxy-2-thien-2-yl acet oxy, (2*
) - 2- hydr oxy- 2, 3- di phenyl propi onyl oxy,
2wiereihReyreBreisbitsra-gtoyp pelacted fromophenyls 2-thienyl, 3-thienyl, 2-furanyl, 3-

2S) - 2- | tyl - 2- - Do o inER -2 : .
Sy o5 0B oL oreafy Kadkututad blloRE of mera G dlent R,
IV i@ prtisehieraadpovp sbiectgd diom 2.grioty G-thign) WL R fur&my, 3-furanyl, Cs-Ce

represents a group selecte r
yBalgp b TaBABaRE, -GS Bkt §7Cs 2lkemyl G- Sa llnyl, benzy and
g,h%ngh'btﬂyi whicB-groupcratp kg optionally substituted by one or more substitutents
- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy, 2,2-dithien -2-
yRepr opi onyl oxy; 2-hydroxy- 2- phenyl -2
-R7epresénts sleirégen atom or a group selected from hydroxyl, hydroxymethyl and
2-fur-2-yl-2-hydroxy-2-thien-2-ylacetoxy 5 and
Joethyli 2-y| - 2- hydr oxy- 2- phenyl acet oxy. Still nore
[ pd re SNty atshryl@bentpor-a3rolp SelRbledRfNG RTH.1, eiHaCHet 08 -O-CH,-, -
roup sel ected. from 2-hydroxy-2, 2-dithien-2-yl acet oxy
d‘{‘l%)‘l"za-@c Iaﬁgﬂqf'yl - 2- hydroxy-2-thien-2-yl acet oxy
3800 PR} inBESérRiently yepresent a group selected from halogen atoms, optionally

2-hydr oxy- 2, 2- di t hi.en-.2- vl | il
Svbtuieo on it PGP BT EASTE -, Gy, i, tiuoromethy
Hitrd, Gy aHb 2 COERD-NRER eisarainR°ar0 R iodeparsiently eaprésenta hydrogen
9- et hyl - 95 f ‘kulor ene- 9- car bonyl oxy, :
AP A 3G o2tV EPRie- 9- car bonyl oxy,
aanhtegaefrémdatotBony | oxy,
- met hyl - 9H xant hene- 9- car bonyl oxy,
9- hydr oxy- 9H xant hene -9- car bonyl oxy,

X' represénisla fhanmticeatitdily aceeralge eaionmf plrosyo aneplyn@lent acid;

1- di hydr o- 5Hdi benzo[ a, d] cycl ohept ene-5- car bonyl oxy.

More preferably the group of formula D-COO represents
provided&h8t thd Rrew B4Cel),{A-(3hi2)m- is neither a linear C44 alkyl group nor a C,_ alkyl

- et hyl - 9kt e B CAHRRRY WRafein R' is hydrogen, Cy.s-alkyl, Cy.a-
group S”@-Swgﬁ%%/- fIEtg{gragﬁ:%-r _gbg?gar bongllr'oxy,'s yarogen, L1.e-aly I
alkyl-C1ﬁHk6ﬁj16Mn£aIﬁyld}rﬂa@mdrmgyplic group, R" is Cj.g-alkyl or a Cs.4s-carbocyclic

9- npt hyl - 94 heng:,9- P ToTe W T - -
aroup ark B S VPRRA Fem st ctisanotts & Rybor Crrally optionaly
substituté@bg e €4 sfoachmcyelivegrbyp - 9H- xant hene - 9- car bonyl oxy and

9- hydr oxy- 9H xant hene- 9- car bonyl oxy. I n anot her

enbodi ment of the present invention the carbon

In an efiboaindnit afdthey prREentRBvantipnRpreferedrcompexndsy of Aenmifa () are those

_anot her _enhodi nen Qs entepL t LeReddie, certen -o-, —o-
Where'"%}ﬁ%ﬁrﬁﬁﬂ%gf gb’ S%el%e%m"ﬁﬁ%a'stcsﬂ -(r:%lﬁaf]'l g%?aat ion. 5
(CHy)o-OEhehéreln Riiamg Rbepduintiepandentiiirepigsent: @ hydrogen e ¢ Cre alkyl

not tolimt the scope of the present invention:
group, (3R)-1-Allyl-3-(2,2-dithien-2-ylacetoxy)-1-azoni abi cyc
| o[ 2. 2. 2] octane brom de (3R)-3- (2,2- Dithien
-2-yl.acet oxy). ... 1- ; et T I
In another gﬁ]bggfre%ilc}g[tag %)r gﬁg {nqgﬁﬁlﬁ ﬁ%fgélée’é cdipBuhds bf formula (1) are those

ane brom
wherein B is selected from the group consisting of hydrogen atoms, hydroxy groups, optionally

substituted C4-Cs alkyl, optionally substituted C,-Cs alkenyl, optionally substituted C;-Cs

cycloalkyl groups and non-aromatic heterocyclyl groups substituted at least with a hydroxy

group.



)

(3R)-1-Allyl-3-(2, 2-di thien-2-yl propi onyl oxy)-1-azoni a
whrmyodsi2. 2. 2] oct ane brom de (3R) 1- (4- Met hy| peTIEP2085/002523

enyl) -3- (2, 2-

di t hi en- 2- yIprop|onyIoxy)-l-azonlablcyclo[2.2.2]octane

brom de(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en-2-yl acetoxy)-1-is

opropyl - 1-azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate

In still aﬁ&ﬁér mbYGhieRE BPHE 'ﬁ?és@ﬁ{ m3er(tr%h*‘tMé’ B2dM a&c@? EH&' g8 é%ﬁs%fﬂéuted on

acet oxy) - 1-azoni abi c o[ 2 octane tr Bacet a
the nitrqggRiptgIn Withiyy gricuR pelec ddrqnha'éﬁ methyirens3yenylL isopropyl,
cycloproidlylﬁ?%}Hgli/Jgglététylaﬁgﬂt'yﬁQil&m)@[n?etlgyl 23 R5Li8REXylpropyi, 3,7-dimethylocta- -(E)-
2,6-dienyB Ryhydraxypthyl, 3shydpoxypenpyh ¢=rydpoxybutyl, érhyzirgxyaeem/bﬁy)ydmxyhexyl 2-

ethoxye E@-@%Y%%g@ﬁ)eﬁyﬁ 2}@“‘3?@5%@& )%?/etayl 0)8ra[nKlmeth
[1,3]dioxsiareyletiy, a&[ﬂa@a’hxﬁ}@xyétf@xv) ethoxylethyl, B+{1 ﬁldjmtodmezwmrcmyl 2-

cnorch P 7 SRS 5Bl ol 2

cyanoethylj 3-cyanapaenm,at-eyanobutyl, 6-cyanohex_yl, 4_,4,4-trifluorobutyl, 3-(4-
hydroxyé'g&dlé‘l ?‘) r?éh I%%P‘ﬁt{ )é/pﬁ!regldﬁi\:;]L Hobti. q\?lcyﬂeeb‘l“@ftepa?%) t'h%' a
azoniabicgety gmu(pzs Hyblsttsutyd 2n2heinitragemateny will etgsayp) seledtdd fretmhallyl, 4-
o0t od 88 beg, SERTHAAUTLE LEodo SR ST 3
hydroxygrogyldfwwdmwtyll, édwﬂmxyge l @rbwﬂoamcwb ReeaAnethoxyethoxy)ethyl, 2-

t
(2-hydroz(§eg %ﬁyl i (ftﬂmé&&&%%%&ﬁtgll 4-acstoxybutyl, 3-cyangpropyland 4.
cyanobuipdt Ihigl ganlcuéartyrnra reg dhas e onzqamy&mrpup s smbst»fata@tqt ﬂae nitrogen

atom wutﬁebF%roﬁ? Q@l‘ftbéqrf@ﬁ/ alfyl, 4- ﬁll'eﬁglp%ﬂ -3- Pﬁé’rﬁf ﬁ’}%% L rots g?’e%rgély with a

azoni abi'c ane tri uoroa

group se{Grad oM AN ABEIATKL ot Ersiptabiyyity o 2l ghoum- 2- 1 o

cet oxy) 1-azoni abicycl o[ 2. 2. 2] octane trifluoroacetate

(3R) - 1- (2- Et hoxyet hyl ) - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl ac
In anothent ekgdimentefithabrasgel iByention #iget ane br oni de

(3R) - 3- (2- Hydr oxy- 2 2-di t hi en-2-yl acetoxy)-1-[2-(2-hyd

roxyet hoxy) et hy IL - azoni abi cycl o[ 2. 2. 2] oct ane
In still angthesrgraleodiment of the present invention'the substitution in the azoniabicyclic ring is
in the 3 position and includes all possible configurations of the asymmetric carbon. More

preferably the configuration of carbon 3 in the azoniabicyclic ring is R configuration.

In another embodiment of the present invention RS represents an unsubstituted phenyl, 2-

thienyl, 3-thienyl, 2-furyl or 3-furyl group.

In another embodiment of the present invention R® represents a 2-thienyl, 3-thienyl, 2-furyl 3-

furyl or cyclopentyl group.

In still another embodiment of the present invention the group of formula -0-CO-C(R%)(R®)(R)
represents a group selected from 2,2-dithien-2-ylacetoxy, 2,2-dithien-2-ylpropionyloxy, 2-
hydroxy-2,2-dithien-2-ylacetoxy, 2-hydroxy-2-phenyl-2-thien-2-ylacetoxy, 2-fur-2-yl-2-hydroxy-2-
phenylacetoxy, 2-fur-2-yl-2-hydroxy-2-thien-2-ylacetoxy, (2*)-2-hydroxy-2,3-
diphenylpropionyloxy, 2-hydroxy-2-thien-2-ylpent-4-enoyloxy, (2S)-2-cyclopentyl-2-hydroxy-2-



(3R) - 3-(2- Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1-[ 2- ( 2- net
hoxyet hoxy) et hyl ] - 1- azoni abi cyc! o[ 2. 2. 2] oct ane
W(O20051090842 PCT/EP2005/002523
(3R) - 3- (2- Hydr oxy- 2, 2-di t i &= 2- yI - acet oxy) - 1- oxi ranyl -
met hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
(3R -1-(2-[1
, 3] Di oxol an-2-yl et hyl ) -3-(2-hydroxy-2, 2-dithien-2-ylac
; -1 |
thien-2 ;ﬁc?mo%%% g(g?gtzgé%%@ﬁtﬂ-f-hy@rox@z%kﬂr?ylacetoxy. More preferably the

group -OL@RYCER YR MR Areriesents agrewn selecteq frave2-oxgippantyi2-hir¢a-2-thien-2-
viacstoxf1y ! XyhFRHAyigte] o Dhiytnoky- 23 MBRILYEEAEY, 2 2.2-dithien-2-
ylpropionyfoxy1 2 deny ZaphraiRg-thie-2-yace8)@i 8:foi-2iyl-2-hytimxpthjlen@-ylacetoxy
o 2Ly ISR A2 S G B abt e qoue 0-00-CRIRR)
represents3®)groug 3electesfromr Zoygropy-8 @ydithieh-2-ldopthxy xand2(25) - dyslopentyl-2-
hydr OXY'?'ﬁiﬁ'éb?%%g%ﬁ”ﬁ%%;P?%%‘fy E-lh?/h%@‘ﬁ-gﬁﬁigﬂ-%-ylacetoxy group.
- (4- Et hoxycar bonyl butyl ) - 3- (2- hydr oxy- 2, 2- di t hi en- 2-yl
In still an?{rh?% ??%))digne'nt af@@'p%’ée‘ﬁy ﬁll\lgl[at?cnzthg]gp&}pa&%rmula D-COO- represents a

uoroacet a
group selegtRyl-fiont -metbyledty-Huerghg-93:aiontyioky 09y @roRy-OH-hioeene29-ghrbonyloxy,

O-xantnBRSALATIES, SAREN N Pldyiorel SEBORYLL). A8 Sapene-o-
carbonylaxyoRyyl P-dihysireantaisicene Pepbopyiekpandin@, 1drdiliydiobbiacet at e
cvenzoly YO SRRl NG UL ot U LY O
reprgsent(sa@roggp selegipdrfttie Rynstng-QHhfligranerRycashanyitixy ho-bpdraxy-bHeRiorene-
bl Gty B HIPLSAE 58,  FAOSL ISR AL GBI
hydroxy-§H-xarthemgrOydarbonyloxy and maesy erefgrably selestadafnem 9-methyl-9H-xanthene-

- b drtP8-APGRKAIGRI-KathHent-9-carbonyloxy.
° carbon{l%){ yl - 3- ?g Bh‘?/Ldr oXYy- 2e_ pheﬁ?rl 99{ ?’ﬂ/l en- 2-yl acetoxy) -1
-azoni abi cycl o[ 2. 2. 2] oct ane brom de

In anothef 8Mbodimart ok tis Fl%'sfeh'trin\?e‘rﬁl’ibn I A XuBstRIEA Y I ROMI R has R
] 1-azoni abi cycl o] 2. 2. 2] oct ane brom de
configurai@R) - 1- Al | yI - 3- (2- f ur- 2-yl - 2- hydr oxy- 2-t hi en- 2-yl acet o
Xy) - 1-azoni abi cycl o[ 2. 2. 2] oct ane br om de
(3R -1-Allyl-3-(9-nethyl - 9H- fl uor ene- 9- car bonyl oxx) -1-
In anotheg, embodigieny of Hiexpresentjpyantien thesargan substituted by R®, R° and R” has S
configurafichy) - 1- Al I yl - 3- (9- hydr oxy- 9H- f | uor ene- 9- car bonyl oxy) - 1
-azoni abi cycl o[ 2. 2. 2] oct ane brom de

The following compounds are intended to illustrate but not to limit the scope of the present

invention:

(3R)-1-Allyl-3-(2,2-dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2,2-Dithien-2-ylacetoxy)-1-(4-methylpent-3-enyl)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-Allyl-3-(2,2-dithien-2-ylpropionyloxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-(4-Methylpent-3-enyl)-3-(2,2-dithien-2-ylpropionyloxy)-1-azoniabicyclo[2.2.2]octane

bromide
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(3R) - 3- (9- Hydr oxy-9H-f | uor ene- 9- car bonyl oxy) - 1- (4-neth
yl pent - 3-enyl )-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
WO @R)09d342 PCT/EP2005/002523
- Hept yl - 3- (9- hydr oxy- 9H f | uot®ne- 9- car bonyl oxy) -1
-azoni abi cycl o 2. 2. 2] oct ane brom de
(3R) - 3- (9- Hydr oxy- 9H f | uor ene- 9- car bonyl oxy) - 1- oxi r any
| met hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

R elh bt R Y et R SRRR eE O bIA betehe
trifluokdz@Blate (3R)-1-(2-[1

(3R)-%—§:&FI8§§(9?)LI%%M-§;{E ﬁ@;&%& gntrﬁeynz g@%gﬁg)a %%% éygcfoffﬁ.g]octane
trifluotodidetale Al | yI 3-(9H xan_t I;ene 9- car bonyl oxy) - 1- azoni abi c

(RF b 2R R RO SoRRy T POy A3 I 2Itagiy
trifluofoadptale azoni abi cycl o[ 2. 2. 2] oct ane br om de
(3R)&%ﬁ}yﬁ-ﬁﬁ%—%{jrggy(zé-%eg%%ﬁ%c%tpgﬂf dgzno%lagoic%/%f’o%ﬂﬂo%%'b}émide

(3R)-{ Btlohedirh#thyl33-(BhjurokyeX 2-dthien@nfldrmieey $-1 eazobatrigyotof. 2 2]octane
az%wl abi cycl o[ 2. 2. 2] oct ane

trifluogag e (3R) - 1- (3- Hydr oxypr opyl ) - 3- (9- hydr oxy- 9H xant he

(3R)- M@S-@yﬂahé)qlpjbwt)y() {ZLhychaxn?, akiithigoiZefl2ce?oxd)-dedzaniabicyclo[2.2.2]octane

g (3R -1-Allyl-3-(10,1

t”ﬂuoioa&F r o- 5H di benzol a, d] cycl ohept ene- 5- car bonyl oxy) - 1

(3R)-1-Aliyicn(2atipjdegxyl DR -RiitRie 2]2eytaetexy i @abriebicyclo[2.2. 2]octane bromide

R 25 e ERD bR Rl Pl anely maspiphiys o 2 2ctane
bromideaz?ni_ ab: C|y?|3-0[ (2 2; 2] oct ane brom de
RIS e ) G ARyl BB BRI NET S SR 51 of
azoniabiay@d[thZ}Math tmﬂud‘eacﬁéﬁt)a 3-[(2*

- 23 ro .
B L
tnfluo1’dld0b§dte3 (2- hydr oxy- 2-t hi en- 2-yl pent - 4- enoyl oxy) -

R A e SRR L i oy  ploctane

trifluopeatetade enoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
(3R)L§+§;|gép’§k%{dh—§ é& (hz§|)o6fc ycﬁ? {rf’@?g&%}:e%{@ypé 1 oa-m ZY(%B'[ZG.QQ]%ctane
trifluog@feetate (4- Met hyl pent - 3-enyl ) - 3-[ (2S) - 2-cycl opentyl -2-h
(3R)-¥-?£-%)tﬁ¥o'x§ét¥1§/1l5-%&?—%’)/&#0%3%2&%énlé-ylacetoxy)-1-azoniabicyclo[2.2.2]octane
bromide

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-hydroxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane chloride
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-methoxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-yl-acetoxy)-1-oxiranylmethyl-1-azoniabicyclo[2.2.2]octane
bromide

(3R)-1-(2-[1,3]Dioxolan-2-ylethyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-{2-[2-(2-hydroxyethoxy)-ethoxylethyl}-1-

azoniabicyclo[2.2.2]octane trifluoroacetate
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azoni abi cycl o[ 2. 2. 2] oct ane brom de

(3R -1-Allyl-3-[(2R) - 2-cycl opentyl - 2- hydr oxy-2-thi en-2
WO 24d5@e@unxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane br oRCT&P2005/002523

(3R)-3-[(2S)-2-Cycl opentyl - 24pydr oxy- 2-t hi en-2-yl aceto

xy] - 1- (2- hydr oxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane

brom de

(3R)-3-[(2S)-2-Cycl opentyl - 2- hydr oxy-2-t hi en-2-yl aceto

(3 R)—E—?{l %}ﬁ%@]&?&x@éﬂtg;{%g&ﬁ%{&:hly_d ro%%?ﬂ&?ﬂig r}l-g-ly?a[cgt'o%(y)%] octane
azonié@i@c{é‘{?%(%&%jtar?e @ﬂbebﬁlﬁ@aéﬂé' - 2- hydroxy- 2- t hi en- 2-yl acet o
(3R)-E—X%—ﬁﬁ?(éyéargorﬁy?s(rgpylf)t-y-(%-ﬁ%&ro?yz-g El-dalltme%yﬁ{/lgée%b%i)-zl]- octane
azoni)ésiﬁ)cllé‘{z{z(zﬁ%aﬁe fjﬁﬂ@br@ﬁ@eﬁbﬁé' ) 2; Ey::lr oxy- 2-t hi en- 2-yl acet o
-1 -[2-(2- r oxyet hox -1 -

RI-ATb R b S VR Bl 2 Yiacetony)-1-
azonié@@q&z[g(;ﬁ&gaae faﬂgb,@g@é}gt\él - 2-hydroxy- 2-t hi en- 2-yl acet o
(3R)-)E(,%(%-;ﬁct(gx{/bt}{yl)r-g-)a-h%%!q)-é,32:dit%ize%- -agéégfyl)-o Lazio%ia%]c?lglto&er]octane
triﬂugﬁ'éﬂ%baa%e [ (ﬁS) - 2- Cycl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet o
(3R)-)ﬂ§%%-;gy_aé§p_ro ﬁ)r-g-)((%(-ﬁggrg%l-%,Q}Jithfaeﬁpﬂjblggétgyy?hgéz%hi%biz 88{2.621.5']octane
triﬂu(ﬁ'é’d%)e&a?e %( 2S) - 2- Cycl opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet o

X - - - - - - -
(3R)-1—¥~]é-£3(yﬁF%{t@y@/(g{]%%Q{Q?%Eéi%#&-%y%k%tﬁ%y?ﬂyégoniabicyclo[2.2.2]octane
triﬂuoqv&é%btla{se El( 22) - 2- Cycl opent yl - 2- hydlr oxy-2-thi en-2-yl aceto

xyl-1-[4-(4- ro I perigi.n-1- t -1- .
R S lvabeseh oy oo S SaskE - Bagriabioycior2 2 2octane
trifluck®adetdty dr oant hr acene- 9- car bonyl oxy) - 1- (2- hydr oxyet hyl)

zoni

(SRR VRS ey ORI T AR RN 2P Ry Psigf3 2 Zoctane
trifluctodceeié abi cycl o[ 2. 2. 2] oct ane br om de

SR 51 IO SR B 2o Sy B HRE B Bl ol 2 21oe67E bromice
(3R)- 3Ry - LA -Rir-tyahocngyiednyyd-phedy laBetoy g bazortdBidyclof@. 2 Aipctane dromide
(R (Y bR I T bR SRRl 2 gogiapg bromice
(3R)-04Ally03-¥9-mbtra-ORifibrerigcd-cdrBord/ iy ¢ {aanmiabicyuio[d 2. J)sctane bromide
(3R)-?—OAGIfyII-g-l(g-ﬁ)t/ér(o){]y-glg-tflugrse%ie%r-]cea%onyloxy)-1 -azoniabicyclo[2.2.2]octane bromide
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-(4-methylpent-3-enyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-Heptyl-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-oxiranylmethyl-1-azoniabicyclo[2.2. 2]octane
bromide

(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-[2-(2-methoxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-[1,3]Dioxolan-2-ylethyl)-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-Allyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-(4-Methylpent-3-enyl)-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide

(3R)-1-Allyl-3-(9-methyl-9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-Allyl-3-(9-hydroxy-9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide
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O outstanding interest are the conpounds:

1- Heptyl - (3R) - 3-(2- hydroxy-2, 2-di t hi en- 2-yl acet oxy) - 1-
woaasrwedaz cycl o[ 2. 2. 2] oct ane bromi de PCT/EP2005/002523
1-Allyl - (3R)-3-(9-net hyl - 9H x&nt hene- 9- car bonyl oxy) - 1

-azoni abi cycl o 2. 2. 2] oct ane brom de
1-Al'lyl - (3R) - 3-(9- hydr oxy- 9H xant hene- 9- car bonyl oxy) - 1
-azoni abi cycl o[ 2. 2. 2] oct ane bromi de In anot her aspect

he resent in 0 QVi ess s for
(3R)'§)'r(%‘ i °ﬁb°r88¥lbg‘2§‘g¥88fy b%?ﬁ‘ﬁ{hgn?%car Fquat ernary
azoniabibydle[2I1N Hedthveabrowige of gener aI formul a (I) may be

R PRI Sy Beras Satakhesfre IR ioR T o

azonnﬁ@ﬁm&m@sz]@cfta:gﬁnrehﬂdle formul a (I 1) using two possible

Lt b SRR el e gyoonion -
azoniabitydlo[R2axjectene bedideon techni ques that allow the

(3R)- E@g ﬂo’{i@ %— esp r at tp%gpé?%glro%llox é)z)%rr]\ij?%é/ :g%z,'é.g]lott)ane bromide
(3R)-84[(2))-2 H&amyesﬁmpsewommw@m]a -{4eraeihpipent-Depyl)-1-
azonlggﬁ%ﬁﬂﬁgﬁg&a%@ﬁgﬁgx ?zr (rjnej}c Iam(e:j) abwgnf\%l ;h: | eavi ng

(3R)- gmmylps -(2- II‘iWroiyhathléﬁ 2-yipeet-dread @oxyayazaniabicy cloj2s2a2joctefe bromide
or STk B ol R S Ba b oL, (9
azoniaBiciel3. 2t2]oa:termé ammmhe anion Wwith the deS| red anion

R e DA AR BRI Rl R AR B lo B 2o
bromide st andard net hods For exanpl e, sone exanpl es of

o SRR DA RO e Siaca O
azoniabicpdiglR,2 2]bétahe brorade ne derivative, or its sodium or

or PRI B o AR D P TeR8ER LR Bbiz 2 2iciane
bromdest preferably Wis a halogen atomand Y is a hal ogen
or)-FRSS el G BERAP 3 e 2 Tr b Ok TR R ) Lo
azoniabioyelo[Be. 2joctars pontdeng al cohol derivative of general

(3R)-392 2%t oenBY.2 TS KRR 1A &b 1)1 88y droxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(4-hydroxybuty!)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-[2-(2-hydroxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(6-hydroxyhexyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(5-hydroxypentyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)—3-[(28)-2-CyclopentyI-2-hydroxy-2-thien-2-ylacetoxy]-1-[3-(4-hydroxypiperidin-1-yl)propyl]-
1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-[4-(4-hydroxypiperidin-1-yl)butyl]-1-

azoniabicyclo[2.2.2]octane bromide
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B- (CH2)n- A- (CH2) m~OH (1V) The conpounds of formula
(I') and (I111) may have one or nobre asymmetric carbons.
WO 2005/0p385i bl e stereoi soners, single isomers apPdI/EP2005/002523
m xtures of isonmers are al soqgncluded within the scope
of thepresent invention. The diastereoners of the
conpounds nay be separated by conventional nethods,

for exanple by chronmat ography or crystallisation.

Conmpounds of fornula (111) Wi re ed by three
(3R)-&18 Ao aERTe- S E3ToOD U A TWBIOUENTS descr | bed
azonibBic?JFﬁZ.fZQit]beﬁé]Sliqﬁ%@”elgngodﬁé alh | gd IC n t{]ﬂe o
experinmental section, |, Q . .
(BR)-{ABF VoM Rl S E PR nehe SHRNIAIG - bPEADICipLg goctane bromide
(3R)-485-Fy bR Jeth)-BRD M Erokg-bH-Bhtheing-Gacdrbawioxd)-Kydzomiapioyelo[2.2. 2]octane
The fyol | om ng conpounds of Fornmula (V) are descri bed
bromjdg t he |iterature:
(3R)-4-§12L34§8Ra&yetihK@aqblrwfdx@{g&l-@oaddé@t@bemylaqgurazbaducpclm.z.z]octane
93/ 15080 4- hydr oxy-1-azabi cycl o[ 2. 2. 2] oct ane,
bromigéscribed in Grob, CA et.al. Helv.ChimActa (1958),
(3R)—4§2-H]j&i%yéthil?—@-(g-methylng-fluorene-9-carbony|oxy)-1-azoniabicyclo[z.2.2]octane
(3R) - 3- hydr oxy- 1- azabi cycl o[ 2. 2. 2] oct ane or
brom(dgs) - 3- hydr oxy- 1- azabi cycl o[ 2. 2. 2] oct ane, described in
(* CoMfidL@ata not Besigwdcp Pharm Suec. (1979), 16, 281-283 and
commercially available from CU Chenmi e Ueti kon GrbH.
Some conpounds of general fornmula (111) where Dis a
Of oultanting®intdrestrané thd omgsanasnd R6 are as described above
and R7 is a hydroxy group, may al so be prepared from
the gl yoxal ate esters ofgeneral fornmula (VII1) by
1—Heg@ﬁ@ﬁ)QRZVHyUI‘bXS/hEQ&Gmﬂiérﬁgmdm_didxg)-Oa];g@rlnamatl ieytci[2.22]octane brgmide
erlvat|ve, a S scriped In the foll.own a .
AR TR A ERBEPP oA et 170 RO CPIeere Blomide
1-AllyCeBRI3LEIRY d¥bxyi- O X hthe a0} darbiomyl ok - P aspdalie) col 2 n2ldutane bromide
correspondi ng glyoxylic acids follow ng the standard
nmet hods (c), (d) and (e) or as is described in WO
In anBtheP4dpetBtharpresdht PRéMBB4Iso provides processes for preparing compounds of

formula ().

The new quaternary ammonium derivatives of general formula (1), may be prepared, as
illustrated in the following scheme, by reaction of an alkylating agent of formula (I1) with
compounds of general formula (Ill) using two possible methods (a) or (b) , described in detail in
the experimental section. Method (b) involves the use of solid phase extraction techniques that

allow the parallel preparation of several compounds.



As is described in the follow ng schene, conpounds of

formula (I11) where R7 is a -CH2OH group, may al so be
wopoepmnad fromthe correspondi ng conpound of fPeTmP2e5/002523

(1'11), wherein R7 is an H atgm by reaction with

f or mal dehyde in basic conditions (see nethod (g), WO

93/ 06098 and W02/ 053564). (111) (I1l1) R7=H R7=CH2CH

The structures of the prepared conmpounds were

confirmed by 1H NVR and MS. The NVMR were recorded

using a Varian 300 MHz instrunent and £hem I #ts

are eppres as ppar r_opd Iien ( he

interﬁal f(e é?’én@g ttétgrg?[}ra%t hyl siQI ane. puri®@y

was determ ned by HPLC, using reverse

chromat ography on. a Waters instrunment. Mol ecul ar ions

ver e obt ai ned bylkl ect rospray ionization mid}

spectronmetry on a Hew ett| Packard instrument. Opti cal

rotations were measured uping a PERKIN ELMER 241 MC

pol ari meter. The foll ow ng Metexpladgblare i ntended to

illustrate but not to limt the experinental
procedures that have been| descri bed before. Met hod (a)
Exanpl e 37 (3R)-1-Heptyl-8- (9-hydroxy-9Hfl uorene-9

car bonyl oxy) - 1- azoni abi cycl o[ 2. 2. Oronile 250

mg (0.75 mmol ) of 9- Hydroxy- 9H f kuor efie- 9- calr boxyl i c
aci d (3R)B1-—axgbizhyélﬁorz.(§!’é}mt‘l (Cly) st er
(Internmediate 1-3) were dissolved\n_4/m of

acetonitrile and 6 m of CHCI3X To this solution was
added 0.59 mM ( 0.67,9, 3.75 mmol) of 1-bronoheptane.
After stirring for 7@ h at roomtenperature under a N2
at nosphere, solvents were evaporated. Ether was added

and the m xture stirred. The solid obtai ned was washed
In formuladHa WV feRiesenis any witable leavingrgreyr Perferaplyea ¢iogP & @@ defined above

for th QnEBTr&ﬁ%f Beraf thAsuh i .|Wh§rPWJi§‘érlé’avirE§ %'oup Sfter tad D6, the

%% MBr?+ . 434 1H-(KII\/R (300 MHz, Qd 6t) d m
quategnagagmonginisalt af. fppmyla (Hois ERgduged frpm the pradugt @@%ﬁ?d g@) or (b) by
an exgaélng%-rgéctﬁ)macéorb% t& staBdard méthblls toFeSBcadthbtanidi Wwith the desired

0 3.18-3.48 (m 3 H?l 3.77 (m 1 H 1501 (m 1H1

aniong84 (s, 1 H OH), 7.34 (m 2 H17.45 (m 2 H1 7.61

(m 2 H17.84 (d, 2 H.
Those compounds of general formula (I1) which are not commercially available may be prepared
according to standard methods. For example, some examples of compounds of formula (I1)
wherein A = -O-, -S-, -NR®, may be obtained by reaction of the corresponding alcohol, thiol
or amine derivative, or its sodium or potassium salt, with an alkylating agent of general formula
Y-(CHy)m-W, wherein W is as defined above; most preferably W is a halogen atom and Y is a
halogen atom or a sulphonate ester. In other examples, compounds of general formula (I1) may
be synthesised from the corresponding alcohol derivative of general formula (V) by methods

known in the art.

B— (CH,),—A—(CH,) —OH
(V)

The compounds of formula (I) and (Ill) may have one or more asymmetric carbons. All possible

stereoisomers, single isomers and mixtures of isomers are also included within the scope of the



Exanpl e 39 (3R)-3- (9-Hydroxy-9Hfl uorene

- 9-carbonyl oxy) - 1-[ 2- (2- met hoxyet hoxy) et hyl ] - 1-
w@2oshaBixycl o[ 2. 2. 2] octane brom de 0 5 g (0. OBIBEPODI002523

of 9-Hydroxy -9H-fl uorene- 2-1gar boxylic acid

(3R) - 1-azabicycl o[ 2.2.2]oct-3-yl ester (Internedi ate

- 3) were dissolved in 10 mMl of acetonitrile and 15

m of CHCI3. To this solution 1.02 m (1.37 g , 0.0075

e e S TSR e et et e

method$, fBlOéN IeABf EhrohatdgrapHyRor @rydeisatdrt.i on (0.2 m, 0. 27
g, é) of 1- brono-2-(2-nmet hoxyet hoxy) et hane
was added and the m xture stirred at room tenperature

Comp8itidstd f&fhu@% Smﬂplb@preﬁéie@lfbytthneé diffor@nt Sedthedy, $c)\welh,eand (e) as is
evapor at ed t

her was add a the mxture stirred to

5 describad B he IoIQHINGEnPTE B8 o AiFd Tbe e BRarta] SBREPhor o

et her was added. This procedure was repeated several

times in order to elimnate the reS| dual al kyl ati ng

agent. Finally the suspen filtered and the

sol i d obtai ned washed wi t @{z) r and dried. The yield

was 6 10 ny (78 2/3 of thetit{V¢ conpound , mp.:

1940C M5 [ MBrP 488 1H NMR (300 MHz1DMSQd 6) d ppm

1.44 (m 14, 1fl64 (m T fdado85 (m 2 H1 2.09 (m
1H, 2.93 (m(I o1 3.18-3 58 %m 1 K1 3.26 (s, 3

H, 3.30- ¥ 9 H1 3. 73 (n] 2 H1 3. 88(w1 1 )
5.00 (m/1 H16.83 (s 1H O, 7.35 (m 2 W,

(m 2 M1 7.61 (m 2 H), @H 2 H). Exay .
(3R) 71- Al l yl - 3- (9- et hyl -r@[d;g( nt hene- 9- cary ) 171/
b _@&zoni abi cycl o[ . 2.®] oct an fde 1.05 g ) of O

\ﬂ/ I\Vbthyl- Kt xant Rghe- - carboxytic—acie
0 (3R)-1-azabicyclo[ 2. 2. 2] ocIMEEBOW(Id ester were dissol yed

in 15 n1 of THF and 0.544 g (4.5 mol) of (i
3- br prop-1-ene (allyl brom de) were added. The
m xture_was refluxed during 4xhours and allowed to
continuesstirring at Myamytenperature for 15 hours.

After this ti 450l ven Viconcentrated until LA
part of the iniflial vol umerErher wag added and the
m xture stirredOduring 20 nfigogéelobtain a solid, the
sol vent was extracted and nore ether was added. This
procedure was repeated several tinmes in order to
elimnate the residual alkylating agent. Finally the

10 In the® %‘rpp ﬁd?gff\éﬁﬁulgi(l\}l)ede%gri@édqnmhod (c), R"is a lower alkyl group.

The following compounds of Formula (V) are described in the literature:

4-hydroxy-1-azabicyclo[2.2.1]heptane, described in WO 93/15080

4-hydroxy-1-azabicyclo[2.2.2]octane, described in Grob, C.A. et.al. Helv.Chim.Acta (1958), 41,
15  1184-1190

(3R)-3-hydroxy-1-azabicyclo[2.2.2]octane or (3S)-3-hydroxy-1-azabicyclo[2.2.2]octane,

described in Ringdahl, R. Acta Pharm Suec. (1979), 16, 281-283 and commercially available

from CU Chemie Uetikon GmbH.

20 Some compounds of general formula (Ill) where D is a group of formula i), R®and R%are as

described above and R’ is a hydroxy group, may also be prepared from the glyoxalate esters of
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solid obtained washed with ether and dried. The yield

was 1.04 g (73.8% of the title [5 conpound. mp.:
wW®Z200309348 0C M5 [MBr]+ : 390 1H NVR (300 MHzZBCT/EP2005/002523

DMSO-d6) d ppm 1.35 (m 1.Hpl 1.65 (m 1 H),

1.73-1.91 (m 2 H), 1.89 (s, 3 H, 211 (m 1H,

2.75 (m 1 H, 3.00(m 1 H, 3.15-3.45 (m 3 H)1

3.70-3.90 (m 3 H, '0503(m 1H, 550-5.65(m 2

generz;? fé{g‘l%&%?vé)% rleq;%?mg{at} cqrgs&{ﬁp& %%%@ometalhé %nvatltg as is
describetRhtie {fowingreheniy lahd defadedindhe sypelininth bt (Fhesiorid).

t oxy) - 1-azoni abl cycl o[ 2. 2. 2] octane trifl uoroacetate 60
nmg (0.17 mmol) of 2-Hydroxy-2,2-dithien-2-ylacetic
acid (3R)-1- azabiocycl o[ 2.2.2]oct-3-yl ester were OH
dissolved|n07 of DMSO. To this soluti gngl6l s

(0.1 s) of R-—t9b# omphepf ane |tmn/j\i?‘
di ssol g,@ mM of DVSO were added er o
stirr ver n| ht at roorMataddBr at ur e)—the mixture

was purlfled b sol id phase extraction with a cation
exchange I\/Iege!tV ond Elut cartridge, previousl
conditioned at pH= 7.5 with 0. 1M NaH2PO4 buffer. The
reaction mxture was applied to the cartridge an
Compoynsteent farmuia (VW) gy PerArerAre OB thd 80T 9RPANEIAY Slyoylicgasids following
the sté/MdEFbl rﬁe‘%dé’ fie) CBd (£) NstiaRGs Q¥RYibéd In Wis0$0a1 18 Bigy WO 92/04346.
materia hé amonium derivative was 5 eluted with 5
m of 0.03 MTFA solution in CH3CNNCHCI 3 (2:1). This
As is &%Ehﬁéoqﬂtﬁ@@”&ﬁi% %@ﬁérﬁ@@&ﬁpbuﬁ@.@ofﬁ&nﬂfla 1) where R7 is a -CH,OH

pol y(4-vinyl pyrid filtered and evapo r at ed 7.
group d M é4ss. bemepﬁneéﬁr@ § cszgeap%amefgff@%?d efffOE'Wéaﬂ”'i [wherein R™is
an H &APHREctidRvitIMofhaigedetn baé‘iéeor&&ﬁdm%éecanemangj WO 93/06098

ester derivatives of general formula (V)
and WR2/3884y st andard net hods of esterlflcatlon from

the correspondi ng carboxylic acid or according to

procedures described in literature: FR 2012964,

Larsson, L. et aly. , Acta Pharm Suec. (1974) 1lc?éT

304- 308: hybgrg, K. _set aI cHACt a Chen1 @HQ%Q)

24, 1590- g, v %l \(gh) Sfi emtes
(1999) cug N, 326- 329; vomgom 18, 2P @53568 and

nce

ref er cited therein.

m (I
R'=H R'=CH20H

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 (8) 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.

Optical rotations were measured using a PERKIN-ELMER 241 MC polarimeter.

The following examples are intended to illustrate but not to limit the experimental procedures

that have been described before.



20

25

30

Internediate 1-1 Preparation of 2,2-Dithien-2-ylacetic
acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester 1.67 ¢
wO(200500734201 ) of 2,2-Dithien-2-ylacetic acid neChyEP2005/002523
ester were dissolved in 4@ of toluene. To this
solution were added 1.04 g (0.0082 nol) of
(3R) - 3-hydroxy-1- azabicycl o[ 2.2.2]octane and 0.14 ¢
(0.0035 nol) of HNa (60% di spersion mneral oil). The
m xture was refluxed during 10 mn and, after this
time, refluxed with continuous renoval of distillate
Method ()t h repl acement with fresh tol uene when necessary for
two hours. The cooled mixture was extracted with 2N

[d¥# acid, the aqueous |ayer washed with et hyI acet at e,
Examp basified with K2CO3 and extracted with

(3R)-1-HepiyaaH8-Hyalyexy-AHfluarene-9-carbanyoxyit 1329611!?%%%9[2%&18#3"9
d dri ed over Na2SO4 and evaporated. The oil obt al ned (2
bromideyy a5 purified by chromatography on silica ge

250 mg (6I78trhmal)weft 8-HydEXy W-irprrre-Baariodxyke acid, (3lisbg,1aggpnp)é&l%[2 2.2]oct-3-
yl ester {lnt?f:ntéétﬁ?t%dvfﬁ WerE QIERLIV ma@ﬁiil SWM%@aﬁdJG ﬁ’ﬂ‘bﬁCHleW €To this

t as an ol (0O tg 359 . This _prod
solution Wa&sSadddd 059 mtl (8y67 @ r3nth mawl)op 1#@0%@#%%@{ %t'ff"ze for 72 h at

room ten‘f)qaelr%tgpeglérgcfe)r 2 13 élm()g?l'q@é%l\}@ﬁks) wéfe é\)%%oﬁdtéd @Iﬁéﬁ wedadded and

waé Tre fumaric acid
the mixtué eﬁmemﬂdieeaohsi obtainesrwasowasesisevaral Bmeg "‘(mleé'i‘?r R filtered. The

yield wagfic{ ﬁ”ﬁbf‘@fﬁhéﬂﬂ%&{% Sideer . The yield was 0.44 g

mara salt -Dithien-2-ylacetic acid
m.p.: 214QRM6:B°Gzab| cyclo[2.2.2]oct-3-yl ester fumarate salt:

22C 5 [Miree base+d] 334 1HNWR (300 M,
ms M-BH\E43E &) o ppm 1. 44

H-NMR (300 N!lei) DIVBC@-ﬁs)ZS B8N 61(885& JH). 313’01 Z%((mﬂ?—l)") 17991 ??r{m 2 H),
204(m%|@92(?§?r5 fjr) %9?13 @(rﬁ“sﬁ 338@48&mQ§H%”’37§é§%|1é—l) 5.01 (m, 1
H), 6.84ds] HHIOH)Y7.36(mr2 lvlbs7 ﬁ$@p By Bp 1 (Ea Jng‘bfd 2 H).

2- Hydroxy-2,2-dithien- 2-ylacetic acid nethyl ester

foll ow ng the nmet hod described in F. Leonard; 1I.
Examplé&B9anthal, J. Am Chem Soc, Vol 73, pag 2216-2218,

(3R)-3-(§Z|1-|¥§ E})%yhéﬁ tfﬁéﬂ@ﬁé-ﬁc”arboRylBkﬂpﬁ[zigz-ﬁﬁtlﬁfxyethoxy)ethyl]-1 -

Ien ropionic acid
azomabibyamnmgaobt;[r@ br@p&ﬁ 3-yl ester o 86 g (0.0034 nol)

059 (o&oﬁ @%géft B! *"‘@E&rﬁyﬁ*’mﬂwgﬁﬁ?ﬁ“‘#@"ﬁ?‘?xiﬁfﬁgﬁ*ﬂ“ﬁ‘gz 2.2]oct-3l
ester (Ireltetiidte $-B) we(@digaavesbin) 104! gfpgptonit H'?cﬁ”&x‘f | FcllEl.E1o this
solution ﬁ,@ rt\g(%]%?gé gB?Pﬁ g@l)?neﬁg?g&n&ﬂﬁ%élhé)@ewwfﬂﬂnk wére added and
the mixture was stirred at room temperature during 9% hours After this time a new portion (0.2
ml, 0.27 g, 0.0015 mol) of 1-bromo-2-(2-methoxyethoxy)ethane was added and the mixture
stirred at room temperature during 24 hours more. After this time solvents were evaporated.
Ether was added and the mixture stirred to obtain a solid, the solvent was extracted and more
ether was added. This procedure was repeated 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 610 mg (78.2%) of the title compound.

m.p.: 194°C

MS [M-Br]* : 438

'H-NMR (300 MHz, DMSO-de) 5 ppm: 1.44 (m, 1 H), 1.64 (m, 1 H), 1.85(m, 2H), 2.09 (m, 1
H), 2.93 (m, 1 H), 3.18-3.28 (m, 1 H), 3.26 (s, 3 H), 3.30-3.60 (m, 9 H), 3.73(m, 2 H), 3.88



m xture was refluxed during 10 m nutes and, after this
time, refluxed with continuous renoval of distillate
wowehdshveapl acenment with fresh tol uene when neceesaPy05/002523
1.5 hours. The cool ed m xtyre was extracted with 2N
HCl acid, the aqueous | ayer washed with ethyl acetate,
basified with K2CO3 and extracted with CHCI 3. The
organi c |l ayer was washed with a srrall voI ume of vvater
dried over Na2SO4 and evapor at ed ield was
(m, 1 H),g580 (mha H)i 61883 (§r bilOH) ad-3n(Mbid HY, 9144é1% 2 HX:/?I@ {nM2+H) 7.83
d, 2 H) 347 This product was solidified by formation of the
' "oxal ate salt: 0.25 g of the free base (0.00072 nol)
were treated with oxalic acid (0.065 g, 0.00072 nol)
Examplé@s acetone/ di ethyl ether. A solid was obtained which
was filtered and washed with ether. The yield was 0.25
(3R)-1-Aljyl¢3(0-nmghylOHxanthene-§-carbppylgxy bhiazoniabicychelp-2.2]octane
bromidel' azabi cycl o[ 2. 2. 2] oct-3-yl ester oxalate salt: mp.:
126.7-128.6 0C 1H NWVR (300 MHz, DMBO-d 6) d ppm 1.61
1.05 g (3(mmol} af)) 9-Metbg!-Hnxamthepe-Oxagwxylic acid HBR)-A -azab(cy¢lofR.242]oct-3-yI

ester wer(ye o%si) u]r_}% ofTﬂl?’a%dzg 5‘15‘8 144 %mg’l?_bﬁfl 3(76@;[1% }?Dp 12§$1§ ?allyl
bromide)oware a(dﬂed Ehe mixtie was rzﬂtmdhfiermgzéf inpprrsaﬂdcaiﬁowea@ dontinue stirring
at room tgﬁ%)gyalt 83525 Mﬁ?s FKf?e‘?%@ﬂm@Xh@s&@éﬂ%&dﬁ%&WQe@fud'ltll Ya part of

erl Icatl o rom 2 hi en- -y propitonic ac
the initialyoleyes. ddhersvascadidersad theymixturestisred suringad min gp obtaidia aelid, the

solvent V\EE extr¥Qbd Gnd gf&%%ﬂ%@ Was ’adﬁég 5ﬁns p#&@e%fu@ﬂb%?%e‘ate% seve Cf-ll times

paration rox - | uor ene- 9-car y I C
in order to :em)wmteamtreelgieal@ﬂlqlazma]ase@t Emylly thersyspengioywes fi tbmg and the

solid obta{mltc) wihedr Wétﬂér‘/ andrdfibdOfN\ReId W‘a@rp@%w (78, 83)9} ﬁ_m@{,ﬁyl
este i's

r-were dissolved in 25 nl of toluene.
compounglol uti on were added 0.67 g (0.0053 nol) of
m.p.: 64. §52) - hydroxy- 1- azabicycl o[ 2. 2. 2] octane and 0.064 g
016 nol) of HNa (60% di spersion in mneral oil).
MS [M-BrThe¥fOxt ure was refluxed during 15 min and, after this

1 f
R o SUSCE) VoA TESTHE) 101 1955481 2y, 100

(s, 3H), 2.13 (m)ljrlé) 2R (MobHy A3 AP XMt st e8P 4k d)wnid 19- éﬂp (m, 3 H),
5.03 (m, T'gf;,l 3 ggsw {@ﬁ PO 2168 (M &), W¢q9"(’rﬁ B 1 elgéylﬁ]gi HE"7.42 (m, 2

and extracted w't
H). organi c |l ayer was washed wi th water, dr| ed over Na2SO4
and evaporated. The solid obtained was treated with
di ethyl ether and filtered.

Method (b

Example 29
(3R)-1-(6-Cyanohexyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane
trifluoroacetate '

60 mg (0.17 mmol) of 2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl
ester were dissolved in 0.7 ml of DMSO. To this solution 161 mg (0.128 ml, 0.85 mmol) of 7-
bromoheptanenitrile dissolved in 0.3 ml of DMSO were 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 0.1M NaH,PO, buffer. The reaction
mixture was applied to the cartridge an washed first with 2 mi of DMSO and then three times
with 5 ml of CH,CN, rinsing away all the starting materials. The ammonium derivative was
eluted with 5 ml of 0.03 M TFA solution in CH3;CN:CHCI; (2:1). This solution was neutralized
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The product obtained was recrystallised froma m xture

of CHClI 3/diisopropyl ether filtered and washed with
wodoassepanpyl ether. The yield was 0.75 g of thReT/EP20108002523

product. (53.2%. mp.: 217CoMS [M+ 1]+ : 336 1H NWR

(300 MHz, DMsO-d 6) d ppm 1.00 (m 2 H), 1.25-1.50

(m 2H, 1.60(m 1H, 2.0- 2.26 (m 2 H), 2.37-2.56

(m 3 H, 2291 (m 1H, 457 (m 1 H, 6.74 (br. s.,

1 H O, 7.3 (m 2 H, 7.42 (m 2 , 7.51 2 ,
i e by bt bt el b e 101
(19. em&ymeﬁﬁg&fmmﬁmprepared from 9- Hydr oxy- 9Hf | uor ene-

9-carb Qﬂyl ic acid (comercially available) using a

MS [M{EREESQ netfod of esterification. The fol | owi ng
conmpounds of fornmula (111) have al so been prepared
according to nethod (c):

- Methodelyy oxy- 2, 2- di t hi en- 2-yl acetic acid

(3R) 1-azabi cycl o[ 2. 2. 2] oct-3-yl ester,

Methzl:ﬂg er geg\éalélégé%ggg%[%g Qf {(\)//@arﬁ?eyt lléétngpared by standard methods of
ester@icﬁibfn'ﬂ?ony treZodiied pending?c drb@@l’k: 2ciyf bag&dordingi@b brocedures described in

b kR e W S (197,11 (2 50408
Nybeég’ﬂﬁt) -ckafZ AkiLY B[ Scahd2(10¢0), 34 y159€s1586; Cohen, V.1. et al., J. Pharm.

Smertcgﬁp99%2;&3&%@3%@?&8201§%8?og\y(épg/é)ggé& and references cited therein.

9- Hydr oxy- 9H xant hene- 9- car boxyl i c acid

(3R) - 1- izabi cyclo[2.2.2]oct-3-yl ester,
Inter@e% y- 2-t hi en- 2-yl pent - 4-enoic acid

Prepél%ﬁ)onjofaz akmﬂuélh-QEﬂa&tﬁ]md (3R)A -aeslbueyclo[z 2. 2]oct 3-y| ester

1.67 ég(ﬁ)ooz r%g%f?g?g]gﬁ’[ %I}}éfrs@(‘i( X@g men‘g&%?r ﬁrg Sov@a s 4(5j ml of
tolueh& R)Utﬂrs@éﬁlneﬁWét'é’bdc?edlyldﬂwgy(OZ)OBtlrr&ih) -32- (BR)-3agidraxydei d

MNEL AT OER PRI VA e S

muxtmﬁ*@tvb@?ef(lﬂéd bodirgy Teeehiredred, laftér tRiseipay; &éflmd@ﬁth continuous removal of
dlst|lla@| W‘”C ﬁ@) o%%w%g g/lgliqlgggﬁ %]e\é&e%gse ﬁ%{rgs Icléalfc:ﬂed mixture

was efradted with 2N HCl acid, the aqueous layer washed wnth ethyl acetate, basified with
choéaggré%gggemﬁl)&?\,@f ogéq{f(éllgggre gse\ggﬁﬂ%dgs?trh%gﬁ volume of water,
dried(c¥ehRaSO fandevapdriateds Oﬁhetdllwbtam Do) wab pﬂmf@(ﬁy&hcbmatography on
sicaggel aiiaapta GAGLITeaHAM O [0 flecrliRpPaa a R ggrmoined
and s\apsdnated to @dtain mép&ﬂaﬂsrbﬂ@ct alfaheil (Q82 lgoaﬁ%at this

This brodBG vk Wi ahiCS by ParmE RSP ortBE Rursar SR A R oA ot a3 g (0.00128 mol)
of the oil obtained (free base) was treated with fumaric acid in acetone/diethyl ether to obtain
a solid which was filtered and washed with ether. The yield was 0.44 g of the fumarate salt.
2,2-Dithien-2-ylacetic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester fumarate salt:

m.p.:122°C

MS [M free base+1]": 334

"H-NMR (300 MHz, DMSO-dg) 8 ppm: 1.44 (m, 1 H), 1.64 (m, 3 H), 2.03 (m, 1 H), 2.62-2.98
(m, 5H), 3.30(m, 1H), 489 (m, 1H), 584(s, 1H), 6.54(s,2H), 7.01(m,2H), 7.09(m, 2
H), 7.48 (m, 2 H).
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resi due was di ssolved in CHCI 3 and evaporated agai n.

This procedure was repeated two tines. The obtained
woaidds/owesa2 di ssol ved in 20 ml of toluene and addéet/EPz008/002523

solution of 1.26 g (9.9 mmolp3ef (SR - -

hydr oxy-i - azabi cycl o octane in 40 ml of hot tol uene.

The reaction mxture was refluxed for 2 hours. After

cooling the m xture was extracted with 2N HCl aci d.

The aqueous | ayer s, basified wth and -
2.2-DiREp Y acP Uk TeRIEY ST NS ST ERiT qyaﬂ%%s&drzi"éyc?r%yé%'z'd'th'en'
2-y|awi8§9@ raatgyleeéworoaéveidgttae drreymmah scrzfﬂsrgﬂl iresi Lcamieams. Ehranthal, J. Am.

urifije C r ography (silica gel,
Chen: cﬁw}%@%mﬁ%ﬁ?%@ﬁ%&s)_ The yield was 1.5 g
(48% of the title product. mp.: 112-1 13C CH M5
+ 347 1H NVR (300 MHz, CDCI3) d ppm: 1.10-1.35
'"te'%\%'aée 1 1.40-1.52 (m 1 H1 1.52-1.68 (m 1 H),
Preparation(oh 2,2-Difhier-240prdpishié atidA3R)-,1-azabieytlo[2.2 2ipcB3) ester

0.86 é (BD%:O%Q%&Q(%]&,a%qn?’%%%ﬁagpy)}%dscﬁnn%%%@?e{5/?@1%P_?'S%OK/% in 25 ml of
tolued®. Myptthig solufibh diebeaddzda, 00 Ty (D Ob& piai - GR)-SrHyalxauyt 1

e 350 PRSP 8 85 25 bR R pbi et on.
mixtue®WRS vefixed dlirigrid minutdsl gndhafterdhis timee esflupecwiin echtinuous removal of
S S R B bR TN BB PB4 s The conea e
was édBrteli-withadN BZChaf,2ha agdlenss@/ey asisdcbwith etiigt dusthté eyasified with
oc B HE B8 Sy T e s o g voume ofwaer,
dried bvazRsisty,cnd[eXaRor2ienic tThé-yield wast et 1 g 68 0thegtitleQpro®kaas an oil

) of (2R)-2-Cycl ohexyl -2-hydroxy-2-phenyl acetic

(94.0449)4 (obtained as is described in WO 02/ 053564) were
GC/MB pwjo134gd in 9 m of DWMF. This solution was stirred at

ris G308 BRI mviaian oTe e Thed o Bl ss vagg c.ov0m
mol) Wﬁm’ treatedtvbtyu ona?Z: ??@.wwmm@miﬁnwe@nemﬂmmm A solid was
1 or mat i.on e -
obtaipeiubiEh Wk 808 apb M S A BUisEr s Vi e 08 o
2,2-Dithie®Xy | progiod@4aciy(3R)- 0a3dbicyslo]2.2R]oct-3-yl ester oxalate salt:

A L~1- azabi cycl o[ 2. 2. 2] octane and 104 ny
mp-é&%%ﬁ%g%lﬂ

) of HNa (60% di spersion in mneral oil)
"H-NNIB (300 0tiHag DM D-2) S4rit. 1061 61,17 H), g, 208 2 @ifseBat iRel9 (m, 1 H),
2.88 1M L5 255598 (m, 4 H), 3.61 (m, 1 H), 5.09 (m, 1H), 7.01 (m, 2 H), 7.07 (m, 2 H),

7.51 (m, 2 H), 9.15 (br. s., 2 H).

2,2-Dithien-2-ylpropionic acid methyl ester was prepared by a standard method of
esterification from 2,2-Dithien-2-ylpropionic acid, prepared as described in M. Sy et al; Bull.
Soc. Chim. Fr.; Vol 7, 2609-2611, (1957).

Intermediate 1-3

Preparation of 9-Hydroxy-9H-fluorene-9-carboxylic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl
ester

1.0 g (0.0042 mol) of 9-Hydroxy-9H-fluorene-9-carboxylic acid methyl ester were dissolved in
25 ml of toluene. To this solution were added 0.67 g (0.0053 mol) of (3R)-3-hydroxy-1-
azabicyclo[2.2.2]octane and 0.064 g (0.0016 mol) of HNa (60% dispersion in mineral oil). The
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m xture was treated wth water and extracted three

times with diethyl ether. The organic |ayers were
wocasbesazi, washed with brine and dried over arQyaPzIws/002523

magnesi um sul phate. The sol vegtwas evaporated and the

residue was purified by silica gel colum

chromat ography eluting with CHCI3 to CHCI 3/ MeCH 15:1 .

The yield was 300 (31% of the title product .

[&X]22 D= -27.6 (C-I ?BNS 344 1H N
mixturewes erm@)ﬁjmmﬂd gftey_this time, Eq{llux |th gomjuQUS |7a5nova| of
dlstlllét@ w@ﬂe&alé’ee?r@h@w%fr@éﬂ tokfdhe w%eﬁ@eae%ry(m 165'%ours The cooled

mistue Wt acto ot NOHEHFOE{iE 2AUBISToS WhSHSS Hith SR Bt basied
with szdo |dhtd%rxﬂ‘§§tbé‘/\ﬁih ke 'T%airg’érh@léy&f was washed with water, dried over

- hy drox - - di pheny pi oni c
Nagspg andlevgggr@ cT'Tﬂ solig %@E?d ‘ga§/|tre@gedt wjth diethyl ether and filtered.
The 36X bHﬁG\‘éGSWHm sPdlliseq ,froGh Hadarersd! CHIE1,RBsdPromfi ether filtered and
solutign 2Min , was ad ﬁdtoasolutg {12
uct. (53 /%

washeg With 38SPReRY ethe Ths el wase Ay P acdfithe tilgprg

m.p.: (235@01 azabi cycl o[ 2. 2. 2] oct-3-yl ester, dissolved in 8
THF, at - 700C under a N2 at m)sphere The

MS[MT‘J(RU?@\A@S stirred at this temperature for 10

'H- Nmm@b@wzt twsmg WEShrh:01. o@qmz Hﬂpﬁngmaoe(naad-i)dml wm 1 H), 2.0-
nore o HFE. After reaction m xtu

2160@52 o e%%ammslrmma@um s Lrt%&mahw A fabEsg 1 H, OH), 731
(m, 2AY GRaNind 1 18 Pk 1 BR el A, e7 gT PHyani ¢ phases were

combi ned ‘and dri ed over 4. After renoval of the
solvent, the oil obtai ned vvas partitioned between HCI

9- Hygargﬁgﬂ—f@bFﬂn@Yé -c&bbglic aaa%é’tﬁyl%@té‘ﬁ w@B@%a‘f&ﬁfr&ﬁ&lﬁlycﬁéxy 9H-

an extracted with CHC 3
fluoresist reargRliagcifaoRBNaAFialy dyailalle) using %ataa%nd TReibasaf esfgyification.

sol vent was evaporated to yield 1.2 g of an oil. This
reacti on process was rgProduced starting from

The fotiovgog gompeyndgfof Somude bﬁéYﬁ/laé?@eP?%’ Reghgred accorglng to method (c):
2- Hy%rf%ﬁ%ﬁl'@rm LLy@Rk&lcZack %i@pi-aaab{é c%?’! 2!2 Rhg- y0e£1@r77 nol

enzg magne3| um chl ori de s ? tion 2M
2-Fup-grykgspydroxysZpheaylacetic aeld (8R)- ﬁéa?'ﬂﬁ!ﬂ[z 6i4 °°t% g6t al
2- Fuﬁﬂ?”ﬂh%/d}f)xﬁﬁiméﬁ-@ -yigbelic écue)(smma@atm;fcuo@ziz lz}bcf-eyltdmer

chr omat ogra gschag ; %[ 51 MeOH/ NH
9- MeﬁW@é‘“QrenG 9103" oylig agd 3RAbﬁF%R5‘f>1° 22 2jogkPiY ﬁ%te(mer e
9-MeBNBHBAAtHeAe BLodRodkyRBadld QfSR)iHédélﬁcw zigczqocﬁts yﬁe§t@ﬂ d

m'xture of diastereoners |- nd vg] %V}E
9-Hydroxy-9H-xanthene-9-carboxylic acid (3R) 1- azablcyc 0[2 2.2]oct-3-yl ester,
2-Hydroxy-2-thien-2-ylpent-4-enoic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester,
(25)-2-Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester and
(2R)-2-Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester

(the two last compounds have also been prepared by method (f)) .

Method (d)

Intermediate 1-4

Preparation of 10,11-Dihydro-5H-dibenzo[a,d]cycloheptene-5-carboxylic acid (3R)-1-
azabicyclo[2.2.2]oct-3-yl ester

2.15 g of 10,11-Dihydro-5H-dibenzo[a,d]cycloheptene-5-carboxylic acid (9.0 mmol) were
dissolved in 40 ml of CHCI; (ethanol free). The solution was cooled at 0°C and 0.86 ml of oxalyl
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separated by maceration using diethyl ether /
di i sopropyl ether. Intermediate |-6a Preparation of
WO a4y dr oxy- 2, 3- di phenyl prop| oni ¢ acid PCT/EP2005/002523
(3R) - 1- azabi cycl o[ 2. 2. 2] oc233-y| ester (diastereomner
1, first diastereoner obtained) The 1.86 g of the
m xture of diastereoners (1-6) were treated with a
m xture of diethyl ether / diisopropyl ether and
. [
chloride Gj Hﬁgﬁ%omrég&rﬁﬁ oﬁPgﬂF'd\)vé’m[;'SéBSd%Td The %lﬁﬁré\mgg Sfitred %nd allowed warm
to room tempgrasuries Aftenran hcmr gt thistepperatyee msp]vents yBre mamated and the

residue V&%ngmﬁi ﬁ;@ﬂcj) %rgj %U%'Eb téﬁi %Qgﬁl’l ng?is %%%e%z.lhg w_aLéL Lf&.aied two times.

The obtafheBmilavaadigsoived IR0 ms otaduers qnd added)to assahationraf 122659 (9.9 mmol)

of (3R)- 37hci/%go>$l Z%za(b%yzg[é_? ﬁ]ogtaé\g]u? 'jggg@f hog t{@eﬁlﬁ? ﬁ?weegrgng ?on{]%ndure was

refluxed for @thoRrse Meaccmhng tife mixture was extracted with 2N HCI acid. The aqueous

layer wa{ éﬁg’f'% az agf cy’c%mf?g%e%aw'hpgg@lso%% ?gcd(ng’; Iag?revrv%sodned over

Na,SO, ands evapuiatéds deynessrghe oesidueway pulified b colgmnl dhoproategrsiphy (silica

N fgst ISt r ° in
oo, cHel OB Bl 3k T SATE S Bt g
m.p.: 115013%ént s, 0.55 g of the residue were treated with
£ ether and filtered to give a solid identified
CG/MS [@1 ?Ee pure second di astereoner. The yield was 0.23 ¢
'H-NMR (3(IDJMEI%(DB§E)JI8 ppmsi rdlile1.88 ¢me H), tp-1.52L(,010H), M52-1.68 (m, 1 H),

1.90 (m, 4 85 9 402,67 n SHLLRA228 (S 1y 2 20E TRy, FeP¥fgm. 1),

3.25- 3.401(n$(2EH) A8q m, 2HY5) 7.1Q-758- @, BHXm 5 H), 3.10-3.20 (m

1o.100ck s RO g i & o o rgalod by o
Kumazawa ) et &i,*) MeGoGhemur(4890n3h@04£19i gned, either the

(2R)- or the (2S)- isonmers of the above conpounds may

be obt ai ned) 2-oxo-2-phenyl acetic acid
The folloyidg)coinrmuat ot forola IR Fscjso Beerl pesnased aecorging pamethod(d) from

C 92/ 04346. The foI | owi ng conpounds -

the conea?or%iégn%%rgg)?/”?flgfave al so been [ epar ed fol | owi ng
gH-Xanttremekdarpbyylic acid (3R)-1 azablcyclo[z 2. 2]oc -yl ester .

Method (e)

Intermediate 1-5

Preparation of (2R)-2-Cyclohexyl-2-hydroxy-2-phenylacetic acid 1-azabicyclo[2.2.2]oct-4-
yl ester.

660 mg (0.00282 mol) of (2R)-2-Cyclohexyl-2-hydroxy-2-phenylacetic acid (obtained as is
described in WO 02/053564) were dissolved in 9 ml of DMF. This solution was stirred at room
temperature and 548 mg (0.00338 mol) of 1,1’-carbonyldiimidazole were added. The reaction
was monitored by TLC (CHCly/MeOH/AcOH 70:30:2) following the formation of the imidazolide.
After 1 hour the reaction was complete. The reaction mixture was cooled to 0°C and 394 mg
(0.0031 mol) of 4-hydroxy-1-azabicyclo[2.2.2]octane and 104 mg (0.00259 mol) of HNa (60%
dispersion in mineral oil) were added. After 44 h of stirring at room temperature the reaction
mixture was treated with water and extracted three times with diethyl ether. The organic layers
were combined, washed with brine and dried over anhydrous magnesium sulphate. The solvent
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(2S) - 2- Cycl opentyl - 2- hydr oxy-2-thi en-2-yl acetic acid
(3R) - 1-azabi cycl o[ 2. 2. 2] oct-3-yl ester,

WO RaRjoo@34Ly cl opent yl - 2- hydr oxy- 2-t hi en- 2-yl aceCTEPaws/d02523
(3R)-1-azabicyclo[ 2. 2. 2] oct =-3gyl ester (conpounds al so
prepared by nethod (c)) and
2- Hydr oxy- 2- phenyl - 2-thi en-2-yl acetic acid (3R)-
1-azabi cycl o[ 2. 2. 2] oct-3-yl ester.Qther car boxyl iC
acids of formula D pa at|

wh
was epRetRaseanGineredye g(@ﬁupvafe%@gg&@tp@w §“tﬂe9 %ﬁﬁogfqpﬁg eluting with

CHCIQEO oA Gl agebHIMD: 1 haMe Pield RLI000AS ¢31 11§ af The tmetphmmet (c)
e) , and that are not commercially avail abl e,

[o] V8 He=br@pakled as is described in the foll ow ng
MS: [fvﬁf1 rg@pes FR 2012964 M A. Davis et al; J. l\/led Chem
, 513-516. T. Kumazawa et al;
"H- Nr(/IBg@@p MiSZ(@l;)CIaBo&Lpemo 1.0 55al 7k 115-1- 3’5 ('lveaH)c‘hé 1.85 (m, 1H),

185%%33@ e%&%.(%gé@ﬁﬁ&uﬁ@gg?@ m, ) C@Bo 350 C@Eem OH), 7:20-7.40 (m,

3H), (.8847,(m62H)1582- 1585 Heacock R A et aI . Ann. Appl .
Biol., (1958), 46(3), 352-365. Rigaudy J . et.al;
Bull. Soc. Chim France, (1959), 638-43. Ueda | . et

Method:(fiBul I . Chem Soc. Jpn; (1975), 48 (8), 2306-2309.
E.L. May et.al.; J. Am Chem Soc, (1948), 70, 1077-9.
G W Mersch et al; Synthesis, (1971), 647-648; A

Interpgdiderkf et al; J.Og. Chem, (1977), Vol 42 (1),

Prep§?a1%9 of 8. Wdr@f&} 2338di§ﬂényi9r<9ﬁ69i€3§&& (3R *ﬁ-azémeweffzﬂz 2Joct-3-yl es-

thin the 'scope of the present invention
ter pharnaceutlcal conposi tions which conpri se, as t he

BenzggdgKSSIbM%rﬁ&|o%nb 00@56 lhe231.99%9 SW E‘MGﬂldrﬁQMQn THF) was added to a
errvative genera formula (1) in associatio

solutign 9h 419t ©8a8P &) of 2zxechphaslyiacei a6 SRy - araRRAI 2 blbct-3-1 ester

d:ssoRfe@flr? B‘cr‘r}ﬂldf ﬁ#eapwm@%nbbpa statrﬁ‘ia%elﬁé’ THe RixtuPé Was stlrred at this tem-
sultable for oral adm nistration. The pharmaceutl

peratyteciepf @plieuteatherewappedio) reemttgmmraeﬁeéﬂe iuRbWK; f‘rﬁ“' 'More of THE.

Aftert1|P|e t@@a!ﬁoﬁmﬂﬁlaé)fre:ﬁemwﬂﬁ& Ré@(f);;owmjttdheand extracted twice with
onhposition of this invention are well-known

ethyl aelaiehd NaTGRIIC BRRSEHIVaTE SOMBIBE] FBR Ead INPENAIG aABR removal of the

solvehléhd &f SRdREd W%E I';‘)‘aF{|t|8?‘1ed3‘6’€§ﬂ/\/€!eﬁF'tl-!@&"h@é‘nd)éﬂ|eth|S)F3ether The aqueous phase
osl t1on. npositions of this invention ar

was rp,agP ieg wih )Kzg@arﬂrb@(tlra@}eddlylg] Cﬁ@h] i hgtqrggmg)ﬁoluilqp YRS washed with wa-
ter, dFi8S BvertN¥ESO, and solvent was evaporated to yield 1.2 g of an oil.

This reaction process was reproduced starting from 2 g (0.0077 mol) of 2-oxo-2-phenylacetic
acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester and 0.0077 mol of benzylmagnesium chloride (3.85
ml of a solution 2M in THF), to obtain 2.91g of the final oil.

The total amount of product (4.11 g) was purified by column chromatography (silica gel) eluting
with CHCIl/MeOH/NH,OH 99:1:0.1-> 95:5:0.5. Appropriate fractions were combined to give
1.86 g of a pure product as a solid mixture of diastereomers |-6a and |-6b, which were

separated by maceration using diethyl ether / diisopropy! ether.

Intermediate I-6a

Preparation of (2*)-2-Hydroxy-2,3-diphenylpropionic acid (3R)-1-azabicyclo[2.2.2]oct-3-yI
ester (diastereomer 1, first diastereomer obtained)

The 1.86 g of the mixture of diastereomers (I-6) were treated with a mixture of diethyl ether /
diisopropyl ether and filtered to give a solid identified as a pure diastereomer.
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conposition for oral adm nistration may take the form
of tablets, filmcoated tablets, liquid inha |ant,

WO p@amer342 nhal ant and i nhal ati on aerosol ; all BOIVER2005/O@523
one or nore conpounds of the27n vention; such
preparati ons may be nade by net hods: wel | -known in the
art. The diluents which may be used in the
preparations of the conpositions include those liquid
and soljid diluents which are conpatible with the

The yielfl wag G-8/59 é‘tﬁé"ztt{%?%a%ﬁwefe %Y H” col ouring or

m.p..f13@¥ouring agents, if desired. Tablets or filmcoated
taﬁ:e%g may conveniently contain between 1 and 500 ng,

MS [M# &k eP3%l y from 5 to 300 ngy of active ingredient. The

‘H-NW{%S@MH@QI@@M %@ﬁsgwmsi%m,t 2iH), ’QG(](J)—WEBET(n?, 1), @G5 (m, 1 H), 2.20-
, , _prefera rom 0 ctiye
2.35 (iigH 6t €02 o gy 4o BT THE HeR EnDP-HEdc Hioada (ers. T H.
OH), af 7cae B @l 1 HYr1musa 461 on, dapendsavs (ae i red ef fect

and duration of treatnment; adult doses are generally

between 3 ng and 300 ng per day as tablets and 10 ng

Interditdiat®@epy per day as inhal ant conposition.
The results. on. nmuscarin

PrepAGiiOR, 6f 42 2GRk IR ERPTARID 5 Aol SRS a AT 2 2Zoct3
este {disQareBh@r 2V&con@ligiteredmasoistemed). bed bel ow. Human
nmuscari ni C rggrleaat or t

udi es. .The bi ndi ng of - NVB .

The pgthed figwPringd dkiafien of cfga&%?sge%ag‘ewref%?%'ah%@?ﬂbm ¥gond o
asterggr?\é\g%fiéf @eXpRhtich of(t&u@%@_bleréth/,bl o.s@tgagfgge Oésidue'S\gEre treated with diethyl

-273. Assays re carried out at " m br ane
ethernd e (B Aor SR SISIITON (e AR PR sRoE S ARt er
The ﬂylamasmlzxglﬂﬁ_z%@d@kd exnpingRSkdige),he genes for the

human nuscarinic receptors M3 were used. For

m.p- ey mi nati on of 1C50, menbrane preparations were
MS [F#sperggad in DPBS to a final concentration of 89 ng/m

for the M3 subtype. The ran u nsLon
HNVR ORI OReE bEOT 1 £ 705E 08 Cord Dot orS B GF, 1.65-1.70 (. 1 1),
1.80Afd58m, i1n¢)éip%51299% (r{ﬂ,ﬁi HErmfm.gokmacH),qmmsd sepad@tzd), 3.80 (br.s., 1
rati on an e

o AT S R PR e e

4 M atropine. At |east six concentrations were assayed

in dupljcate tq geperate individyal displace
() BEEERIODTIO! PESaT SLREPE R Oh oo aaS soft s gbove compounds
may BE @6RiHed) Nventi on have high affinities for muscarinic
MB receptors, preferably human nuscarinic receptors.
Preferred conpounds of the present invention have an
2-ox6-E3fhehdleticalcle3RM - ARbicpel6[R 207] 6ct By | lested wab dferizled as is described in
g&eferably | ess than 25, nore preferably |less than 15
WO 2¢{E38s t preferably | ess than 10, 8 or 5.

The following compounds of formula (Ill) have also been prepared following method (f):

(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid (3R)-1-azabicyclo[2.2.2]Joct-3-yl ester,
(2R)-2-Cyclopentyl-2-hydroxy-2-thien-2-yl acetic acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester
(compounds also prepared by method (c)) and 2-Hydroxy-2-phenyl-2-thien-2-ylacetic acid (3R)-
1-azabicyclo[2.2.2]oct-3-yl ester.
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Test on bronchospasmin guinea pig The studies were
perfornmed according to H Konzett and F. Rssler

WO dB3A0)342 Ar ch. Exp. Path. Pharnacol. 195: 71-PAT/EP2005/002523
Aqueous solutions of the agepgs to be tested were
nebul i zed and i nhal ed by anaesthetized ventilated mal e
gui nea pigs (Dunkin-Hartley). Bronchial response to
i ntravenous acetyl choline chall enge was determ ned

before and after dru rati on and t he changes .
Other R HARIS of ST HAACaP M BURSER PR AL Lo S ikaes of hei
denveﬁi’@% eR&AH e@&rp&ﬂ&ﬁiétor@ﬁldbiﬁwb) hven't Uia‘enbfeemﬁwanmﬂ’nods (c), (d),

e compounds of the i nventi on i.nhi bited

(©). BHEH TR RoPESEAY S e oGPy L PIeRB S P goed T the

followitff efRg¥nceed a | ong duration of action. Fromthe above
described results one of ordinary skill in the art can
readi | y understand that the conmpounds of the present

FR 2@1ryggmti on have excellent antinuscarinic activity (M)

and thus are ef ul atment of diseases in
MA. Rayig Rt elhe Med (qug}é érgggr?ﬂ r is inplicated,
T. Kuh%ﬁbﬂﬂbﬂ@ J.eRRl caémrmgdg)sevmrm4mg)h ag chrg_nl_c )
structiv nmona i sease , bronchitis, bron
M.A. @ﬁY"élet Rl ﬂléﬁ‘?cgg'léﬁmw {1§6%a§9m8é ugh and rhinitis;
Sestalrh[l(Pdl Q@InC &I CHins 01921 )5 490884-685. Ur i nar yb: nggntl nence,
pol | a neyr og t e bl adder
Burtngy, & ogpg@n‘%?ﬂi % o‘ﬁgég) gétﬁ?’? 1Z:Ll’gléjas,t roi nt esti nal
HeacBtiSRIAI et 8I; BHSARS Elhdslrl (1568) staB)852- S&Tldr one, spasti 8
ert culitis a e ul cera tion; an
R'gaL@é(r’dF{ﬂ)a@gL h'g’olFﬁaé'\’:g @gg@ géé %ggal l'y induced sinus
Uedalir Q@,(ElﬂldC?erﬁheo@ers?(n975)n4&(ﬁ); 2506F2809her Iplrovi des a
onpouyn rmula r rjmaceutical ly accept
EL '\jﬂn‘gt'%oﬂﬁ%?i {:ﬁ%rﬂ %‘?rp@%@né&g%gzggund of fornula (1)
G.W.I\derstseet a1, Syrrrﬁémmgm)te@aﬁmnt of the human or

Bl 20 oY S Sy VPR Lot o o e

WO @z 8iant &80i024053864ease or di sorder. The present
i nvention further provides the use of a conpound of
formula (1) or a pharmaceuti cally acceptable
Also memaea ivaithmrthe soppe of thg peeseatripeemngire fpbamnna@u( ¢a) cbmpositions which

comquég p?sf \t/eu{ﬂeggﬁc%edﬁ(:%q ﬁgaggrl{urrfu%f lrtié] ?l% %?génqul fBrmula in
assoclatorwier a phamdueuticdllh ecceptpde tesieobr ﬁduamtxl I%re(elrablmthﬂz composmon is
oo S G S Bl ETPR Sl BT 5 09 2, Sam paund

r espi rat ory, ur ol ogi cal or gastrointes tinal disease
The ;ﬁ{ﬂg}%lﬁs%{i dgl tsg aﬁrmeordorq%‘rﬂlgg aé %\ffﬁ?‘cgﬁ%ﬁ]n%éé ?ﬁth B L&lvé compound
or coffdoands, (e fornmrnetc@mp:o,sltlammﬂ this oivestionoanponelekrownf ,@errmgﬂ a;nd the actual

excipieig#ptgﬁrﬁqueg)?% g?a%'ﬁ%gtolpl sé intehdBa ?r\ettﬁocaqofca%ﬁ%lgt?étm At the composition.

Compositions of this invention are preferably adapted for oral administration. In this case, the
composition for oral administration may take the form of tablets, film-coated tablets, liquid inha-
lant, powder inhalant and inhalation aerosol; all containing one or more compounds of the in-

vention; such preparations may be made by methods well-known in the art.

The diluents 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 flavour-
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Further, the conpounds of fornmula (1) and

phar maceuti cal conpositions conprising a conpound of
wobaiswuesaz (1) can be used in conbination w th PCTVEP2005/002523

drugs effective in the treatpgnt of these di seases.

The conpounds of formula (1) may ,for exanple be

conbi ned wth b2agoni sts, steroids, antiallergic

drugs, phosphodiesterase |V inhibitors and/or

g aqain LEe TSt JEHEENET et HOERmEY cafieiRGEogian between 1 and
500 rﬁgfsn@efémbw fYordli @33 mwrdenu@sn@ﬁd@@r\/n@dmﬁa@ﬁ doGRidsitidns may con-

tain bgemqeyﬂ g e@d ioéptpﬁ, grﬁfeéalgjy ger@ﬂ&x% t0,800 pg of active ingredient. In human

therapPARNHER 6MAE @brpdurd Qpéefﬁéﬁal%rﬁmaj@ déreenti drl e eleBpsIeibct and du-
was synt hesi sed accor di ngq”a%g*rret hods

ration| gfitrea tadquitidopes if98718 ween.3 mgr%da&%erag \ngg%y agytablets and

HnNVR (300 MHz, DVBQd 6
10 ué"énd 8@0 %{Ppé}@a{/%ﬁﬂaﬁnt céﬁﬁoslt ) (m( T Sy 56)

(m 5I—I),378399(m 3H),519(m 1 H), 5.52-5.68

('ﬁhagrnEQoloalc%9A(:ﬁon1 H, 598 (m 1 H, 7.00 (m 2 H,
(m 2 H. Exanple 2
(3R) 3- (2 2-Di t hi en- 2- yl acet oxy) - 1- (4- net hyl pent - 3- eny

1) ﬂh@é@ﬂl‘ts’igh ‘FuY:ﬁH'aﬁ[r@us%a%n@%@ﬂtbr@b%ﬂr@%n@uﬂ thé tdst on bronchospasm
conpound was synt hesi sed according to nethods ¢ , and

in guigea pignyvere htaiped as ée&q@?d#’ﬁ‘ewy. eld of the final step

was 270 ng, 72.9% mp.: 163.5-165.1 0OC M5 [MBr] + :

416 1H NMR (300 MHz, DVBQY 6) d ppm 1.62 (s, 3 H),

1 Hyymansmuscayinicyeceptor gtudies.” 4 1) 2.20-2.43 (m 3 H),

3051 .46 (m 6 H), 3.52 (m 1 H), 3.92 (m 1 H), 4.98

(7nlji\3 Qilggiﬁ@%f_&?H]gj\%@ltemu’@%ﬁasgi’aﬁre@@o% \9\/%5 (pn}forzmelzp according to
Waelér%@ e@-aﬁglgsyby Mdi 2P RarfHatal, e;as— 263-2p8. A@saysMhémy:)afrledammt as5°C. Mem.-

bi cycl o octane byonide The title

bran%?@?ﬁ@i’%ﬁ%‘&éé‘?%|t’ﬁ§3fﬁ6tepr&']ﬁ’t?§§ hamst %{név%a"}’ﬁﬁmls“’?&m expressing
the g%ﬂsﬂ?ﬁ%ﬁﬁ%&ﬁh@n'm@sca?ﬁle rodeptdis B3 Wdie ukedal step was 260
y . 0

For determination of ICso, membrane preparations were suspended in DPBS to a final
concentration of 89 pg/ml for the M3 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 radioactivity determined. Non specific binding was determined by addi-
tion of 10 M atropine. At least six concentrations were assayed in duplicate to generate indi-

vidual displacement curves.

Our results show that the compounds of the present invention have high affinities for
muscarinic M3 receptors, preferably human muscarinic receptors. Preferred compounds of the
present invention have an ICs, (M) value for M3 receptors of less than 50, preferably less than
25, more preferably less than 15 and most preferably less than 10, 8 or 5.

Test on bronchospasm in guinea pig

The studies were performed according to H. Konzett and F. Réssler (1940), Arch. Exp. Path.
Pharmacol. 195; 71-74. Aqueous solutions of the agents to be tested were nebulized and in-
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mp.: 156-1580C Ms [MBr]+ : 388 1H NVR (300 Mz,
DVsGd 6) d ppm: 1.65 (m 1 H, 1.80 (m 1 H, 1.95
WO @on5/02034) , 2.08 (s, 3 H), 2.28 (m 1 H), 3. 06PCMEPL0FP(2523
3.25-3.52 (m 4 H), 3.82-4.0%(m 3 H, 520 (m 1 H),
5.53- 5,67 (m 2 H, 597 (m 1 H, 7.01 (m 2 H,
7.10 (m 2 H), 7.51 (m 2 H).Exanple 4
(3|R) 1- (if Met hyl gent |3 enyI) 3 (2,2-dithien-2-yl propio
n -1-azoni ahi cycl o] 2. 2 e pbrqomide The tjt|e
nalec, oh BOMRPHIRSS Sy AITAES: Bel i Ao CLoR RT3 Brorinl fesponse to
intravEREUB hEEHAERBHAE @halldngd. wad@etyintihed eéfoténena iaftat deigepdrmaistration and
380 ng, 100% m 130-131 0C MV MVI --

the cl]ayggs In pyjmonaRy re: tﬁng itssgger e—B%&iw ‘?ﬂ‘p[ﬁfﬁ?d ag) perlcent of inhibi-
tion o?—b@ﬁcﬂosﬁasrﬁm 2 H, 1.62 (s, 3 H, 1.67(s, 3 H, 1.91
(m , 2.07 (s, 3 H, 2.22-2.42 (m 3 H, 3.10 (m
1 H, 317(m 2 H, 3.25-3.42 (m 3 H, 3.48 (m 1
The ddmpodn&Lof(the pleddnt |n4e|&ﬁ>n(|ﬁhub|1ed‘ﬂ'\e bhoricPoépasmi rédponse B2acetylcholine
(m 2 \H) Exanple 5

with ”ﬁmo@}‘_‘gyzaq%l"(i&fu?%?”& ?‘H'ioan 2-yl acet oxy) -1
-i sopropyl -1 -azoni abi cycl o] 2. 2. 2] oct ane _

S T, T

compdleds wﬁmeZpréséwtr‘r@venEBn 2ove WicdlIbhtChoEcarinic a88dty (M3) and thus are
uset F5RHe FesfreBlotsisAsnet ISk (5. RYRHPER M3 SegPioh s Pl incluing
respn%@cﬁf%l l@)Skbbdels aacmas bhroyiic! abistrdctiva. pﬁ]mtaaylellsease (COPD) bronchltls bron-
o Sy A2 SRCELALE) ThEoS L RO P B34 PR winary nont
nencé tpdfaki@sa, Debroggnic @r AAstabls bjadE&f-3(¥B63dpasm artDehronic cystitis; gastrointes-
tinal disorders such as irritable bowel syndrome, spastic colitis, diverticulitis and peptic ulcera-

tion: and cardiovascular disorders such as vagally induced sinus bradycardia

The present invention further provides a compound of formula (I) or a pharmaceutically accept-
able composition comprising a compound of formula (1) for use in a method of treatment of the
human or animal body by therapy, in particular for the treatment of respiratory, urological or

gastrointestinal disease or disorder.

The present invention further provides the use of a compound of formula (I) or a pharmaceuti-
cally acceptable composition comprising a compound of formula (I) for the manufacture of a

medicament for the treatment of a respiratory, urological or gastrointestinal disease or disorder.

Further, the compounds of formula (I) and pharmaceutical compositions comprising a com-
pound of formula (1) can be used in a method of treating a respiratory, urological or gastrointes-
tinal disease or disorder, which method comprises administering to a human or animal patient in
need of such treatment an effective, non-toxic, amount of a compound of formula (l) or a phar-

maceutical composition comprising a compound of formula (1).

Further, the compounds of formula () and pharmaceutical compositions comprising a
compound of formula (I) can be used in combination with other drugs effective in the treatment

of these diseases. The compounds of formula (I) may ,for example be combined with 3,
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Exanmple 7
(3R) - 3-(2-Hydroxy-2, 2-di thi en-2-yl acet oxy) - 1-i sobut yl -
WO 20@p008420i cycl o] 2. 2. 2] oct ane tri fl uor oacet at BCTEE2005/002523
title conpound was synt hesi sggl-according to nethods c
and b. The yield of the final step was 25.0 ng, 28.3%
M5 [ MCF3COQ + : 406 Exanple
8(3R) - 1bHept?/I 3-(2- hydroxy 2, 2-di thien-2- yI acetoxy)-1
-azoni abi cycl o e nm de,, Th 0
agonifjgs SteTAs a8y gl %‘Q%d? Piesistt s B lers anafag JLR8AEne Da
(LTDY) iRhiBit?$, fmeﬁltéﬁHoustsHpaMé odsiyuential G6e GPthe treptmert 378 &spiratory
MS [MBr] + : 448 1H NVR (300 MHz, CDCI3) d ppm 0. 86

dlsea§% 3 H, 1.16-1.32 (m 8 H, 1.60 (m 2 H), 1.91 (m
H, 2.05 (m 2 H, 2.42 (m 1H) 332-3.48(m2

EXAI@’blégé}: C%N& %S%QW& | 7 1,7 (5m281(rl_n|),1 H) ,

7.22-7.28 (m 3 : nmple 9
ExarrtqiR) 1- Cycl ohexyl met hyI 3 (2-hydroxy-2,2-dithien-2-yla
£d xy)-1- azonabicycl o[ 2. 2. 2] octane trifluoroacetate
(3R)- Thﬂlyt-BI(t 2- mmﬁlmbmxﬁmnammwblapmzmt@et lromide

The tﬁlﬁ coQ@gg@g \7?/1%%3 r,\)p ! r%m% tg naI g%mwfﬁer%%d%tel 1. The

yield bﬁtRéﬂa;al(s’ﬁewaé e’mamygl po.ofxy! ) - 3- (2 hydroxy 2,2-dithien-2
MS ﬁf oxy) 1- azoni abi cycl o[ 2. 2. 2] oct ane
['Y' foacetate The title conmpound was synt hesi sed

'H- Nquga)@lwmﬁ Dmsr(ati @i@pm anxt D07 Thes ¥ eQdBQifn thie), B3ia7a3.56 (m, 5 H),
3.78- ggg P83 248 (9 1} % 7% ¥l MiTEERY, 1y, 5881 EA P81 (m, 2 1),

712(n$@)H%7/§d()H '23"{)(2 hydroxy 2,2-dithien-2-ylacetoxy)-1-a
zoni abi cycl o[ 2.2. 2] oct ane br omi de

Example 2
(3R)-3-(2,2-Dithien-2-ylacetoxy)-1-(4-methylpent-3-enyl)-1-azoniabicyclo[2.2.2]octane
bromide

The title compound was synthesised according to methods ¢, and a from Intermediate |-1. The
yield of the final step was 270 mg, 72.9%.

m.p.: 163.5-165.1°C

MS [M-Br]" . 416

'"H-NMR (300 MHz, DMSO-dg) & ppm : 1.62 (s, 3 H), 1.67 (s, 3 H), 1.73-2.03 (m, 4 H), 2.20-2.43
(m, 3 H), 3.05-3.46 (m, 6 H), 3.52 (m, 1 H), 3.92 (m, 1 H), 4.98 (m, 1 H), 5.18 (m, 1 H), 5.89 (s,
1 H), 7.01 (m, 2H), 7.13 (m, 2 H), 7.50 (m, 2 H).

Example 3

(3R)-1-Allyl-3-(2,2-dithien-2-ylpropionyloxy)-1-azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods ¢, and a from Intermediate |-2. The
yield of the final step was 260 mg, 77.2%.

m.p.: 156-158°C

MS [M-Br]" . 388

'H-NMR (300 MHz, DMSO-dg) 8 ppm : 1.65 (m, 1 H), 1.80 (m, 1 H), 1.95(m, 2 H), 2.08 (s, 3

H), 2.28 (m, 1 H), 3.06 (m, 1 H), 3.25-3.52 (m, 4 H), 3.82-4.05 (m, 3 H), 5.20 (m, 1 H), 5.53-

5.67 (m, 2 H), 5.97 (m, 1H), 7.01 (m, 2 H), 7.10 (m, 2 H), 7.51 (m, 2 H).
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The title conpound was synt hesi sed according to
nmet hods ¢ and a. The yield of the final step was 400
WO p@5/0934D% mp.: 1760C MS [MBr] + : 390 1H MNVREPB0£002523
MHz, DMSOd 6) d ppm: 1.77 (Rp-2 H), 1.92 (m 2 H),
2.3 (m 1 H, 3.15(m 1 H, 3.20-3.52 (m 4 H),
3.81-4.01 (m 3 H, 524 (m 1 H, 553568 (m 2 H),
5,96 (m 1 H, 7.02 (m 2 H, 7.16 (m 2 H), 7.48 (s,
1H O), 7.53 (m 2 H). Exanple
12(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- (4-net h
Exami |gqnt 3-enyl)-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
conpound S esi sed according to.
(3RS e ioa) P BN A b3t o THE1) L Bipighic pl2 2 Zoctane
bromii@e 36.0% mp.: 199C M5 [MBr]+ : 432 1H NWR (300
MHz, CDCl 3 :
The tflg,Comppgind Qaggﬂf ﬁ%siéd%gccg%’@éo Egézpt}c}cts?ﬁdf agmﬁ)frsong?déggl@_%g%e 2. The
yield G%e%nﬁbsé%ﬁ‘zvé@s%@% Ggﬂ’%g '(") 4.23 gpl) 1H, 4.92 (m
m , s, 1 H, , 6.93 (m 2 H),
mpﬁ@s"?’@rﬁ 1 H, 7.24 (m 3 H. Exanple 13
MS [M:ﬁ‘)* 14403, 7- Di net hyl oct a- (E) - 2, 6-di enyI) 3- (2- hydr oxy-

thi |
HNGIR OOz MR s AR | 1 5e 1 G B2 & G G YD, 191
2 H), a’t‘s_ﬁ@ﬁ(éjlm) tZOZZTEMbQﬂS3¢?aBdOQm The, 33I1s’l(eh QfH)t heo8-B@al(m, 3 H), 3.48
. 135395, K Fy 498 (m. 1 Ay, s ek M 3 820868 7.50 (m, 2

H). (3R)-3-(2-Hydroxy-2, 2-dithien-2-ylacetoxy)-1-(2-hydrox

yethyl)-1- azoniabicyclo[2.2. 2]octane trifluoroacetate

The title conpound was synt hesi sed according to
Exa,ﬁrﬁgtsods c and b. The yield of the final st ep was 16. 6

3% M5 [ ?(Igt 394

(3R)-3 ”'!%2 Hydroxy -2,2-dithien-2-ylacetoxy)- 1-|sopropyl 1-azon|ab|cyclo[2 2.2Joctane
trifluoroacetate
The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 21.6 mg, 25.2%.

MS [M-CF3COO]": 392

Example 6

(3R)-1-Cyclopropylmethyl-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 5.5 mg, 6.2%.

MS [M-CF3COOQ]": 404

Example 7
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-isobutyl-1-azoniabicyclo[2.2.2]octane
trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 25.0 mg, 28.3%.

MS [M-CF3COOJ" : 406

Example 8
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Exanpl e 15

(3R) - 3-(2-Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- ( 3- hydr ox
wopmseped4) - 1- azoni abi cycl o] 2. 2. 2] oct ane PCT/EP2005/002523

trifluoroacetate The title cggpound was synt hesi sed

according to nethods ¢ and b. The yield of the final

igep was 16.0 ng, 18.0% M5 [M CF3COQ + : 408 Exanpl e

(3R)- é‘FBW(é hl;lyggéf&( (&lg\}e 6‘%2’ e%)g\b?f( %/(éiznlazblcyclct;tzei1 2]20c¥ane bromide

The titlé b&r‘nH@tﬁrﬂbﬂﬁ@é AlreidiRselli dcberdma NP estitbdeasarsy) tThe Siekedf the final step
accord |26q to methods ¢ and b. The yield of the final

WaS“@Pe%g %.5 ny, 7.1% NS [M CF3CO0 + : 422 Exanple
m.p.: 434
MS 1B(I;& 1-( 2- Et hoxyet hyl ) - 3- (2- hydr oxy- 2, 2-di t hi en-2-yl ac
[ -azoni abi cycl o[ 2. 2. 2] octane brom de The title
H- NMR[Pwsz\g@C%ysbbﬁﬁIoswl(tamprdn@g 3onirstiedsoqmaaH)al.91 (m, 2

f  the final 22
.z e Rp s 4R 2 S sl By 9,528 m
1H), Q‘P@@&shlbdﬂ) si’ed't)m 2M$& (17!5 m21 H),. 7.2208(@, 32H)H) , 2. 46
4-3.96 (m 8 H), 4.06 (m
1H), 431(m 1H), 5.27 (m 1 H, 5.73 (S1 1 H OH),
96 (m 2 H, 7.20 (m 1 H), 7.22-7.33 (m 3 H).

le 18
(3R)- 1@3;{)03%(2'"?%18)"0%(92 -bydroxy22-githieng-glagetoxy) - [ 2- (2- hyd

azonaisy@b[0X ¥)oeitand ﬂrrfmor@acyﬁatabl cycl o[ 2. 2. 2] oct ane
chl ori de etitle co oun hes acc

The t[tlg CREPAYLWRS gmghedﬂseﬁ c9rdg]géo me?l%/ §1leeybe Q\Bétﬂg final step
was 28Pmigu24.8%. 0% mp.: 1560C M5 [M O] + : 438

MS [M-CF3COO]" : 446

Example 10

(3R)-1-(3-Cyclohexylpropyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 12.6 mg, 12.6%.

MS [M-CF3COO]" : 474

Example 11

(3R)-1-Allyl-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 -azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods c and a. The yield of the final step

was 400 mg, 70.0%.

m.p.: 176°C

MS [M-Br]* : 390

"H-NMR (300 MHz, DMSO-dg) 5 ppm : 1.77 (m, 2 H), 1.92 (m, 2 H), 2.31 (m, 1 H), 3.15 (m, 1

H), 3.20-3.52 (m, 4 H), 3.81-4.01 (m, 3 H), 5.24 (m, 1 H), 5.563-5.68 (m, 2 H), 5.96 (m, 1 H),
7.02(m, 2 H), 7.16 (m, 2 H), 7.48 (s, 1 H, OH), 7.53 (m, 2 H).

Example 12
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1H- NWR (300 MHz, DVSd 6) d ppm: 1.72 (m 2 H), 1.92
(m 2 H, 2227 (m 1 H, 3.10-3.70 (m 11 H), 3.79 (m
wW0200909033296 (m 1 H), 4.72 (m 1 H), 5.21 (m PATMHP2005/002523
?.997(m 2 H, 7.15 (m 2 H347.51 (m 3 H). Exanple

(3R) - 3-(2-Hydroxy-2, 2-di thi en-2-yl acet oxy) - 1-[ 2- ( 2- net
goxy_efjho%) et hy: ]-1- azonijabi cycl o[ 2. 2. 2] oct ane
rom de e title co t | sed di
(3R)- 42 Hudremie2. 2-cithiens-Yideatoxy-dia mgthyipent ey ik o “vas
azonidbfé gﬂx[%.ﬁi-]&%ané/sréﬁﬂ@] + 1 452 1H NWR (300 MHz,
e B bt PG g o el 318 g ot s
was 280985,460%.(m 1 H, 4.30 (m 1 H), 526 (m 1H, 6.0
'%b.os., 1H ™), 697 (m 2 H, 7.20 (m 1 H),
m.p-¥99% 7. 32 (m 3 H).Exanple 20
MS [Mi@ﬁ)f 3312( 2- Hydr g_xy- 2|, 2- gi t2hi en- 2-yl acet oxy) - 1- oxi ranyl m
. e -1-azoni abicyc 2.2 t ' Th i gl
g 0L e, 1588 AP B TUR LS BB . 2
2.26-2.47 8, YHe! Fhonk 45he, biHyals 48882 (as5 B4.04128,(m3% H)%4.98%m, 1 H), 5.27
M r(}i+ . 406 Exag)gl e 2.1
(m, 1 ﬁ-a,Rji (821 H1O8) Db §¥dMaR H- v 18Ry M7 €4 My dfBxy- 2, 2- di
t hi en-2-yl acet oxy)-1- azoni abi cycl o[ 2. 2. 2] oct ane

trifluoroacetate The title conmpound was synt hesi sed
Example d3ding to nethods ¢ and b. The yield of the final

(3R)-g—g:§?-m&%tﬂy50c7taf(ﬁ)-2}56diéWyI)-WZ{WHmdithién-ﬂ@@hdét@(yphe

azoniabjgyclpl? 2.21p¢faRR JiUrOaLe A% n- 2- yi acet oxy) - 1- { 2- [ 2- ( 2-
The til¥ Gb@APYEIR%Y Syrihdrmes] Rtbiingtd metizausi codrictty dthe[y2sld of the final step
.2]octane trifluoroacetate The title conpound was

2. 2]
was %WH@%‘?@% according to nmethods ¢ and b. The yield of
MS [WileF ooyt - sfgep was 7.9 ng, 7.8%

Example 14

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(2-hydroxyethyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 16.6 mg, 19.3%.

MS [M-CF3COQ]": 394

Example 15

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-hydroxypropyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 16.0 mg, 18.0%.

MS [M-CF3COQ]" : 408

Example 16
(3R)-1-(4-Hydroxybutyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-

azoniabicyclo[2.2.2]octane trifluoroacetate
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M5 [ M CF3COO + : 482 Exanple 23

(3R)-1-(3-[1, 3] D oxol an-2-yl propyl ) - 3- (2- hydr oxy- 2, 2-d
WO 20031000342- y| acet oxy) - 1- azoni abi cycl o[ 2. 2. 2] OBCEER2005/002523

trifluoroacetate The title cggpound was synt hesi sed

according to nethods ¢ and b. The yield of the final

step was 17.1 ny, 17.4% M5 [MCF3COQ + : 464 Exanple

24

The 4R SomppUR e Y IS AGHTI0E B Ee s Fer saiet of hd fina step
was 6.5 Hg', wgepacetate The title conpound was synt hesi sed

according to _nethods ¢ and b. The yield of the final
MS [M{ESCRAY 1422 g, 15.4% MS [M CF3C00 + : 464Exanpl e
25

(3R),-1- (4- Et hoxycar bonyl butyl ) - 3- (2- hydr oxy-2, 2-dithi e

Example 1§ | acet oxy) - 1- azoni abi cycl o 2. 2. 2] oct ane

(3R)-1 {2-Eknsiye 8081 3 B h o xyyi 2, 2-dith emED yiadetoxy)-$aabhiabicyetb[2.2.2]octane
according to nethods ¢ and b. The yield of the final

bromiden was 15.0 ng, 14.9% MS [M CF3C00 + : 478 Exanple

The tR6 coOBburld w%s syr}thes:i),sedzac;]:ouging to m2ethod§ c ar\]nd a. The ylield of the final step
-(4- Ac ut -3-(2- roxy- 2, 2-di t hi en- 2-yl acet ox

was ?éQng, gig%yabi %:/yz:l o[ (2 2. g] oct Zme trifluor oace%/at e They

m.p.:t1664@ conpound was synt hesi sed according to nmethods c

d.b. _The yield of the final step was 10.7 ng, 10.9%
MS ['@%f{ wﬁésooq + : 464 Exanple 27

FNGEROQI B oo 18121 e 2 et gy, 11
~ EA T I ro
L o N SR

6.97 (RiAMY 2© @nd tp, 7Peer 33 ghB |f. the final step

Example 18

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-hydroxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane chloride

The title compound was synthesised according to methods ¢ and a. The yield of the final step
was 580 mg, 14.0%.

m.p.: 156°C

MS [M-CI]" : 438

'H-NMR (300 MHz, DMSO-dg)  ppm : 1.72 (m, 2 H), 1.92 (m, 2 H), 2.27 (m, 1 H), 3.10-3.70
(m, 11 H), 3.79 (m, 2 H), 3.96 (m, 1 H), 4.72 (m, 1 H), 5.21 (m, 1 H), 6.97 (m, 2 H), 7.15 (m, 2
H), 7.51 (m, 3 H).

Example 19

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-methoxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods ¢ and a. The yield of the final step
was 260 mg, 35.0%.

MS [M-Br]" : 452

'H-NMR (300 MHz, CDCl3) § ppm: 1.87 (m, 2 H), 2.04 (m, 2 H), 2.44 (m, 1 H), 3.32 (s, 3 H),
3.48 (m, 2 H), 3.54-3.96 (m, 10 H), 3.98-4.08 (m, 1 H), 4.30 (m, 1 H), 5.26 (m, 1 H), 6.0 (b.s., 1
H, OH), 6.97 (m, 2 H), 7.20 (m, 1 H), 7.23-7.32 (m, 3 H).
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was 14.0 ng, 15.5% M5 [MCF3COQ + : 417 Exanple 28
(3R) - 1- (4- Cyanobut yl ) - 3- ( 2- hydr oxy- 2, 2-di t hi en- 2-yl ace
wotaosypesiz azoni abi cycl o 2. 2. 2] oct ane tri f| uor oRCEERL@®S/002523

The title conpound was synt hegsised according to
methods ¢ and b. The yield of the final step was 16.2
ng, 17.5% M5 [ M CF3COQ + : 431 Exanple 29
(3R) - 1- (6- Cyanohexyl ) - 3- ( 2- hydr oxy- 2, 2-di t hi en- 2-yl ace
toxy) - 1-azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate
The title conpound was synt hesi sed according to

nmpté Beds c and b. The yield of the final step was 19.1

6% 0. . ..

(3R> ?%?zﬁysrqu"m&a%u@n?;vggg}qwi)-é rﬂ&tﬁvwﬁe"%bxk*;’f.za@'enzczswl%-?-21°°ta"e
bromidd uor obutyl )-1- azoni abi cycl o[ 2. 2. 2] oct ane

trlfluoroacetate The title. conmpo esi se ,
The tifle camaPyRy V@S SR ackEng ﬂ?ﬁh‘iﬂseﬁ Sy TR Saq Ripe fnalstep
was S4Gmg\es0%8. 4 ng, 18.8% M5 [MCRF3COJ + : 460 Exanple
MS l'\(‘@@*s 108 | yl - 3- (2- hydr oxy- 2- phenyl - 2-t hi en- 2-yl acet oxy

) - 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de The title

C und was synt hesised as a m xture of diastereoners
Exanggggg

ding to nethods f and a . The yield of the final
(3R)-$4 2P, SEE0x3818n 12y e thy 1) BA2-my droxy -2 2lichibs 2 Wa &ty )-1-384

szon PR 23 e ey TSkl PP 1) (Mure o

The tith: copddnd Was &yriﬂ)ess’ﬁdt’.bl:c(m@nglto H)ethc&is]c?arﬁi B & herpield oHhe final step
was ?5§mg,1%4{°}n . 523 (m 1H),

MS [M-CF3COOQ]" :

Exarﬁple 22
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-{2-[2-(2-hydroxyethoxy)-ethoxy]ethyl}-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 7.9 mg, 7.8%.

MS [M-CF3COO0]" : 482

Example 23

(3R)-1-(3-[1,3]Dioxolan-2-ylpropyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 17.1 mg, 17.4%.

MS [M-CF3COOQ]" : 464

Example 24

(3R)-1-(3-Ethoxycarbonylpropyl)-3-(2-hydroxy-2,2-dithien-2-yl-acetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 15.1mg, 15.4%.

MS [M-CF3COO]" : 464
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5.53-5.67 (m 2 H, 5,96 (m 1 H, 7.03 (m 1H, 7.12
(m 1 H, 7.20 (s, 1 H O), 7.29-7.42 (m 3 H),

WO 7200429034249 (m 2 H), 7.53 (m 1 H). Exanple 3BCT/EP2005/002523
(3R -1-Allyl-3-(2-fur-2-yl-2shydroxy- 2- phenyl acet oxy) -
1- azoni abi cycl o[ 2. 2. 2] octane brom de The title
conpound was synt hesised as a m xture of diastereoners
according to methods ¢ and a . The yield of the final
step was 120 ng, 88.8% M5 [MBr]+ : 368 1H NWR (300
MHz, DVMSQd 6) d ppm (m xture of diastereoners)

Exan‘ﬂp|ér§51 80 (m 2 , 1.80-2.03 (m 2 H, 2.26 (m 1
3.98

4 3.7
(R egwwcagowquﬁf%hvdsowi”g 2 uderody % 1
azonﬂathyckﬁ22&]6ddnelrlﬂi)oroﬁcéltﬁte(m 1 H, 6. 95 (d, 1 H1
The tige gﬁzﬁpgu@swas syn(thessed@ccordmg%o gnrgthods@ and b. Gﬁ’we yngld of tme final step
was §8Bmg.- ™ .6%l - 3- (2-fur-2-yl-2-hydroxy-2-thien-2-ylaceto
y oni ahi cycl o[ 2. 2. 2] oct ane brom deThe title
MS lM#F&é@?ﬁ 4?gsynt hesi sed as a m xture of diastereoners -
according to methods ¢ and a . The yield of the final
stegsvvas 170 ng, 62.9% M5 [MBr]+ : 374 1H NMR (300

Examplg 26 pvscd 6) d ppm : (nmixture of di astereoners)
(3R)- HMtéto&@b(lml) 2(thdrhx@&-Zdﬂﬁlehm-ylcéboxy)2-1-28 (m 1 H),

25 3.54 3
azon@bﬁck'féﬁlzéﬁ?fagwﬁu °2§é‘c“€% 1H)), 5. 52- émas (:10 2 H,
The thle %70’m(361md1w1(a§ syrﬁhﬁ'ﬁse(dgh?bggrﬂédg)to fﬁeﬁbhﬂcﬁs(?cn%nSdlkz.Fl)helyTe;‘)d)éf thenfinal step
7,15, (m y . , e ,
was %OED@QH&QAFD Exanpl e 34 m

MS [NSFRBCDQY | y643- (9- net hyl - 9H-f | uor ene- 9- car bonyl oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane bromi de The title conmpound
was synt hesi sed according to nethods ¢ and a. The

ExampleRd of the final step was 180 ng, 88.2% mp.

(3R)—£§3-§yBBﬁ?rop¥I)$ (%%%GBIYLHZ iu?lés%?ﬁ){wygetégg)o‘& %—%m?%go?z 2.2]octane
triflubloacétatey (m 2 H),

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 14.0 mg, 15.5%.

MS [M-CF3CQOO]" : 417

Example 28
(3R)-1-(4-Cyanobutyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane
trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 16.2mg, 17.5%.

MS [M-CF3COOQ]" : 431

Example 29
(3R)-1-(6-Cyanohexyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane
trifluoroacetate

The title compound was synthesised according to methods ¢ and b. The yield of the final step
was 19.1 mg, 19.6%.

MS [M-CF3COO]" : 459
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211 (m 1H, 33.00(m 1H, 3.16-3.47 (m 4 H),
3.79 (m 1 H, 390 (m 2 H, 499 (m 1 H, 5. 52-5.66
woems/02034, 5.93 (m 1 H), 7.30-7.50 (m 4 H), pCTE220068/002523

1H, 7.72 (d, 1 H , 7.90 (dg-2 H. Exanple 35

(3R -1-Allyl-3-(9-hydroxy-9H-f| uor ene-9-car bonyl oxy) -1

-azoni abi cycl o[ 2. 2. 2] octane brom de The title conpound

was synt hesi sed according to methods ¢, and a from

I nternedi at e I-3. The yield of the final step was 550

rTg, 80.3% mp.: 2600C M5 [MBr]+ : 376 1H NWR (300
oDl\/ISOd6)dppm 1.40 (m 1 H, 1.64 (m 1 H),

(3R)- i (%?'vssoxﬁ Sieme-vistaoniigad i ‘ﬁwgﬁt 15003 (m
azonﬂabi‘d)ycldiZﬁQio&aﬁ8t(|MOr3ab§mté 90 (m 1 H), 6.85 (s, 1
The tl—‘flga ggmeal,mdzwgﬁ gy%%deacg%rdmg(tgnme%ho@s c and6b. 'I(h yue%d |C_)P the final step

was ﬁga)mga (é)s%ydr oxy- 9H f | uor ene- 9- car bonyl oxy) - 1- (4- et h

t-3: ) 1- azoni abi cycl o[ 2. 2. 2] oct ane
MS [l%,Cg:ﬁﬂ Pile conpound was synt hesi sed according to

nmet hods c and a fromlInternediate 1-3. The yield of
E "Mgg final step was 490 ng, 65.5% mup.: 192.4-193.1 0C
xam@le 3l Br]+ : 418 1H NVR (300 MHz, DVBCd 6) d ppm 1. 40
(3R)-{ Ay L3 IR-hydrddy~2-phRenyira-thierHyldcebdxy) g -aZdnidhicyicl6k2.2. 2]octane
bromiad): 184 (M 2°H, 2.04 (m 1H, 2.26 (m 2 H,
mide;s (m 1 H), 2.98-3.16 (m 3 H), 3.18- 3.45 (m 3
The title copdOnd Was dyrithesiskdHs o mixture Idf diaStefebniers adcdring & @2thods f and

a. Th%&f,eld%qu‘ie ﬁ@l’s?ﬁp&% éggng e@%o;’z 44 (m 2 H), 7.59 (m 2

m.p.:(13RC 1- Hept yl - 3- (9- hydr oxy- 9H-f | uor ene- 9- car bonyl oxy) -

MS [@(ﬁ%ﬁ §h§b| cyclo[2.2.2]octane brom de The title
was synt hesi sed according to nethods ¢ , and

'H-NRRf(BOOMH, BMBDHdg)tsepgm 3.(miknge of diastereomers) 1.46-1.79 (m, 2 H), 1.81-2.02
(m, 2 H), 2.28 (m, 1 H), 3.07 (m, 1 H), 3.17-3.46 (m, 4 H), 3.80-4.0 (m, 3 H), 5.23 (m, 1H),
5.53-5.67 (m, 2 H), 5.96 (m, 1 H), 7.03 (m, 1 H), 7.12 (m, 1 H), 7.20 (s, 1 H, OH), 7.29-7.42 (m,
3 H), 7.42-7.49 (m, 2 H), 7.53 (m, 1 H).

Example 32
(3R)-1-Allyl-3-(2-fur-2-yl-2-hydroxy-2-phenylacetoxy)-1-azoniabicyclo[2.2.2]octane
bromide

The title compound was synthesised as a mixture of diastereomers according to methods ¢ and
a. The yield of the final step was 120 mg, 88.8%.

MS [M-Br]* : 368 ‘

'"H-NMR (300 MHz, DMSO-dg) & ppm : (mixture of diastereomers) 1.45-1.80 (m, 2 H), 1.80-2.03
(m, 2 H), 2.26 (m, 1 H), 2.95-3.24 (m, 2 H), 3.24-3.47 (m, 3 H), 3.75-3.98 (m, 3 H), 5.20 (m, 1
H), 5.52-5.67 (m, 2 H), 5.96 (m, 1 H), 6.28 (dd, 1 H), 6.46 (m, 1 H), 6.95 (d, 1 H, OH), 7.31-7.45
(m, 3 H), 7.48 (m, 2 H), 7.68 (m, 1 H).

Example 33
(3R)-1-Allyl-3-(2-fur-2-yl-2-hydroxy-2-thien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane

bromide
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yield of the final step was 330 ng, 85.5% mp.:
214.9-216.6 0OC M5 [MBr]+ : 434 1H NVR (300 Mz,

wo DMB@eB45) d ppm 0.88 (t, 3 H), 1.12-1 .70 (PCT/ER206/002523
1.70-1.93 (m 2 H), 2.04 (m33-H, 2.78 (m 1 H),
2.96-3.18 (m 3 H), 3.18-3.48 (m 3 H, 3.77 (m 1 H),
5,01 (m 1 H, 6.84 (s, 1 H O), 7.3 (m 2 H, 7.45
(m 2 H, 7.61 (m 2 H), 784(d 2 H. Exanple 38

9- Hyd H-
The tﬁ'ﬁ@pwpéqu%%ra% gwgsgé) %%gueféf IBEREPERPheerRa 1o Aethods ¢ and
a. Thé'yfeloeonﬁéTﬁl%I@%pVWéis qyohhesazsed. according to nethods c
fromlInternediate 1-3. The yield of the final

MS ["étE’éb v%@ 270 ny, 38.0% MS [MBr]+ : 392 Exanple 39

"H-NIRRBoSMHE; UM@M 59drbrﬁ umkt@reeof%ss@érb@mws@xw)s 1.88 & (2HmM1.83-2.06
et hoxyet hoxy) e - azaoni abi cy

(m, 250 TS BB Ao drtd i 1Oy SERECIL 0 b o -2 (m. 3 H.
5.22 (nQ 1”iﬂ} h59§§5<68 @ 1, fgwaon% nt gy, reegb @ide1lH)36 4Ben, yure)l @.04 (m, 1 H),
final ste 61 Oo m p.: 1940C M5

715{nM1B4]¥29(43%t’H el 9 )Jd 6) d ppm 1.44

(m 1 H), 1.64 (m 1H) 185(m 2 H, 2.09 (m 1 H,

2.93 (m 1 H, 3.18-3.28 (m 1 H), 3.26 (s, 3 H),
Exampled43 60 (m 9 H), 3.73 (m 2 H), 3.88 (m 1 H), 5.00
(3R)- lelyi-3gb-m&hﬁl39l-@$luoied'é -9 Qa%on?;lcﬁ@) (lfﬁzoaldﬂicyc_l'o[éﬂ 4]6ttaie bromide

The t'({Pg |;q))m]_39(1@<§ yas gyrgmdaqpc rd)ngetpg%qtlj\ Ecg c?%\cﬁ?%)&elgﬂ_ the final step

Was Qg@n@- &scapbonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de The title conpound was synthesi sed according

m.p..t7§-2188Bds ¢ , and a fromInternediate 1-3. The yield
ms [@isrf*he3d4 nal step was 660 ngy, 85.7% mp.: 620C

'H-NMR (300 MHz, DMSO-dg) 8 ppm : 1.54 (m, 1 H), 1.69 (m, 1 H), 1.76 (s, 3 H), 1.87 (m, 2 H),
2.11 (m, 1 H), 3.00 (m, 1 H), 3.16-3.47 (m, 4 H), 3.79 (m, 1 H), 3.91 (m, 2 H), 4.99 (m, 1 H),
5.52-5.66 (m, 2 H), 5.93 (m, 1 H), 7.30-7.50 (m, 4 H), 7.64(d, 1 H), 7.72(d, 1H),7.90(d, 2
H).

Example 35
(3R)-1-Allyl-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane

‘bromide

The title compound was synthesised according to methods c, and a from Intermediate I-3. The
yield of the final step was 550 mg, 80.3%.

m.p.: 260°C

MS [M-Br]*: 376

'H-NMR (300 MHz, DMSO-ds) & ppm : 1.40 (m, 1 H), 1.64 (m, 1 H), 1.85(m, 2 H), 2.08 (m, 1
H), 2.77 (m, 1 H), 3.03 (m, 1 H), 3.17-3.41 (m, 3 H), 3.70-3.94 (m, 3 H), 5.03 (m, 1 H), 5.50-
5.68 (m, 2 H), 5.90 (m, 1 H), 6.85(s, 1 H, OH), 7.35(m, 2 H), 7.46 (m, 2 H), 7.60 (m, 2 H),

7.83 (d, 2 H).

Example 36
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-(4-methylpent-3-enyl)-1-

azoniabicyclo[2.2.2]octane bromide
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M5 [MBr]+ : 436 1H NWR (300 MHz, DVMBO-d 6) d ppm

1.43 (m 1 H, 1.64(m 1 H, 1.71-2.15 (m 5 H), 2.86
wOo@ems5/0%034, 3.0-3.64 (m 8 H), 3.74-3.97 (m 3PE)/EPA080902523

(m 1 H, 500 (s, 1 H, 7.340(m 2 H, 7.45 (m 2 H),

7.63 (m 2 H, 7.82 (d, 2 H. Exanple 41 (3R -1

-Allyl -3-(9H xant hene- 9- car bonyl oxy) - 1

-azoni abihcycl o[ 2. 2. 2] octane bronmi de The title conmpound

was synt hesi sed according to nethods d and.,a . The .
The tile sompand wigs pAnthassed&sed; E‘gﬁﬁ"e\%"dssscla%d gTom lptermegigte I-3. The
yield Bﬁhé%ﬁrs}ebwasgi@l_brﬁbi' ?E/?;/( (300 R/HZH) Dg/SOOGdg) d ?pm

) , m 56 (m 5
m.p.: :3,92/‘%1(%1@ , 3.92 (m 2 H, 503 (m 1H, 5.30 (?)
MS[M—EH)M 41850- 5 70 (m 2 H, 594 (m 1 H, 7.20 (m 4
m

2 42
HNYB OO i DS PSS b1 5 b ot SR Bhel B d sy . 1.66 (¢
3 H), leyo) anr 2aHPn2 éb(rﬁyﬂ-w[zzé %]Q%aaeehﬁpmrqe 2lee3 16 (hne3 H), 3.18-
ound was synt eS|sed accor di n thog's_| g ?n? %

3.45 (B A& Gt ML 198 (el Hot 501V 200 6. (S7hPgB it 3., 2 H),
7.44 @0 "V/B\Si{ZW\BIﬂ-I)"?BZLS_;iHNNR (300 Mz, DwVBO-Ci6) d

ppm 1.60 1.64 (s, 3 H), 1.69 (s, 3 H),

216(m 1H, 2.32 (m 2 H, 3.10-3.46 (m 6 H), 3.53

Exant 3-1l;|), 3.85 (m 1 H), 4.93-5.08 (m 2 H), 5.32 (s,
, (.19 4 7.38 A g
(3R)- E*IEDWI@ (gshy(drpoxy-Qll-_I'Zﬂuorene-QSchrbc?ny'iP)xy)zl -aszzon(largicy%cIE?Z.Z.Z]octane

bromidR) - 1bAIIy: 3- (9- met hyl - 9H xant hene- 9- car bonyl oxy) - 1-
azoni abi c coZZZoctane br om e C
The %@@m Heresat ARErIng ! oS & 2aha Tom '%%‘eg'ate' 3. The

yield ¥f tﬁé‘ﬁnﬂfstéd\ﬁai i33aimgtefswas 1.04 g, 73.8% mp.

m.p.: 24114 9- 26176 68"COC

MS [M-Br]" :

'"H-NMR (300 MHz, DMSO-ds) & ppm: 0.88 (t, 3 H), 1.12-1.70 (m, 12 H), 1.70-1.93 (m, 2 H),
2.04 (m, 1H), 2.78 (m, 1 H), 2.96-3.18 (m, 3 H), 3.18-3.48 (m, 3H), 3.77 (m, 1 H), 5.01 (m, 1
H), 6.84 (s, 1H, OH), 7.34 (m, 2 H), 7.45(m, 2H), 7.61(m, 2H), 7.84(d, 2H).

Example 38

(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-oxiranylmethyl-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods c, and a from Intermediate I-3. The
yield of the final step was 270 mg, 38.0%.

MS [M-Br]" : 392

Example 39
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-[2-(2-methoxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods c, and a from Intermediate I-3. The
yield of the final step was 610 mg, 78.2%.

m.p.: 194°C

MS [M-Br]” : 438
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MS [MBr]+ : 390 1H NWR (300 MHz, DMsQd 6) d ppm 1.35
(m 1 H, 1.65(m 1 H), 1.73-1.91 (m 2 H), 1.89 (s,
wo3oad903221 1 (m 1 H, 2.75 (m 1 H, 3.00 (nPCLEPR005/002523
3.15-3.45 (m 3 H), 3.70-3.991(m 3 H, 5.03 (m 1 H)
5.50-5.65 (m 2 H, 586 (m 1 H, 7.12-7.19 (m 4 H),

7.35 (m 2 H, 7.42 (m 2 H). Exanple 44
(3R)-1- Al lyl - 3-(9- hydr oxy- 9H xant hene- 9- car bonyl oxy) - 1

SR SR B a oL TR L P o .

H), 2y939(|rrd 1Q-ﬁ)] Erdﬂﬁe %geéuf 3@%3\@8(32379) rB30- §Bo$|% 9rH )P 3:7328R0G), 3.88

(. 14 SO0, 1065 &S, 1 M2 76 0 34 g3 Hb BB [ie2 H). 783
@ 28H, 2262 (m 1 H, 2279 (m 1 H, 3.13-3.42 (m 3
3. 64-3.87 (m 3 H. 502 (m 1 H. 547-565 (m 2

H, 581 (m 1H, 718 (s, 1H OH, 7.25 (m 4 H),
Exan?plééo(m 2 H, 765(m 2 H. Exanple 45

(3- Hydrox 0 -h 0X 9H— xa ne-9-ca
(BRI--4k, FiSlgyoa0-2os LT Sy arispay SH R basre- o BRrEB
azonia'bidﬁld{@'ﬁpﬂld&@n&%‘ioﬁﬂdg hesi sed accor di ng to nethods c
and"a. The yield of the final 3 05O
The tije gompgyncwaYSYTbRSIRd TRPEIS o ety %aﬂﬁxﬁf%b‘ diate I-3. The
yield Q'\{ﬁ%ﬁa@e&wa@reeoh@%s(m 1H, 1.50-1.95 (m 5 H),
05 (m 1H, 2263 (m 1H, 2.83 (m 1H) 3.10-3.50
mp@ﬁﬁ? H, 3.73 (m 1 H, 4.76 (t, 1 H OH)), 5.0(m1
MS[l\erBr]74é§ (s 1H, G—I), 718730(m 4H), 7.40-7.50

'H- NM@FQQOQ K/?)g[q pmsg)p@qmm, wa,(@ 1H) e G, 48 H), 1.712.15 (m, 5 H), 2.86
(m, 1thF didhe Bz ohag oy slabept ghes H), 4.89 (m, 1H), 5.00 (s, 1H), 7.34 (m, 2 H),

d-'car bonyl oxyJ |azon| ab| cyclo 2] oct ane br om
745 (m, 2H), 7. 3(my2H) 7.82 }/ [ ] de

Example 41

(3R)-1-Allyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods d and a. The yield of the final step
was 170 mg, 51.5 %.

m.p.: 57°C

MS [M-Br]" : 376

'H-NMR (300 MHz, DMSO-ds) 8 ppm: 1.63-2.00 (m, 4 H), 2.17 (m, 1 H), 3.06-3.56 (m, 5 H),
3.77 (m, 1 H), 3.92 (m, 2 H), 5.03 (m, 1H), 5.30(s, 1H), 5.50-5.70 (m, 2 H), 5.94 (m, 1 H),
7.20(m, 4 H), 7.38 (m, 2 H), 7.50 (m, 2 H).

Example 42
(3R)-1-(4-Methylpent-3-enyl)-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide

The title compound was synthesised according to methods d and a. The yield of the final step
was 270 mg, 72.9%.

m.p.: 225°C

MS [M-Br]* : 418
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The title conpound was synt hesi sed according to
and a fromliInternediate 1-4. The yield of
step was 260 ng, 95.6% mp.: 219. B€2AP2®5002523

met hods d,
wORhEs/000332l
M5 [MBr]+ :
(m 1H,
2.79-2.94 (m 2 H),

1.71 (m 1 H,

H, 3.40-3.52 (m 1 H),

'H- Nl\gg]@g’o %’Zegvﬁ%% ée%)plpn;%@s% ﬁf (3 H 11@3%} B, 4176987 5%, 216 (m, 1
), 2(33Rhr & 4)43W@Mbremns+§ srsysl(brr 31—( 18, 851(ndl1hy)dr409§5mdl(rlaez H), 5.32

zo[a,d

(s, 1 th7oh$

cycl ohegtene - C

'I‘bv}ﬂ [

8 (., 21ct 2

388 1H NWVR (3082 MHz, CDCI3) d ppm 1.52

1.93 (m 2 H, 2.20 (m 1 H),

3.02 (m 1 H, 3.1 1-3.31 (m 2

3.52-3.75 (m 3 H), 4.06-4. 39

ar bon ony -
bél'd}n de The title conpound

was synt hesi sed according to nmethods d , and a from
Intermedlatel-4 The yield of the final step was 290
Example 437. 9 % mp.: 2160C

(3R)- i(\dﬂlyl -$I0 hvbth - QHIRhntlaeﬁa-Q(dBrbén%xy)h Eior(|5b|c9clUIZ 2.2)dztane

bromgdq_b

275298(m 3 H,

1.81 (m 1 H),

MS [MBr] + : 430 1H NMWR (300

1.98 (m 2 H), 2.18-2.35 (m
3.1 1-3.46 (m 5 H),

The tlae 561:71303&1 Wi syhthdsised-a&Bordifg td n‘h&hod@ AndanThé yhBId ofthd final step

was .O’ﬁqp

, 1)

5.10-5.20 (m

YRl e 48

1H, 719 (m 6 H, 7.36 (m

m.p.: (53!3)6715q@ [yl -3-[(2*%)-2-hydroxy-2, 3-di phenyl propi onyl ox
'\)1/ azoni abi cycl o[ 2. 2. 2] oct ane brom de (di ast ereoner
MS [ ‘)Br]'l'hég?ltl e conmpound was synt hesi sed according to

'H- NlVth @Gtﬂﬂl—i‘z Y WE] afpgfamﬂsﬂ@{ rrergi) at 85 {m, 61aH) Theayisl eh, @fH), 1.89

final

ste

%

8Q0C
(s, 3 | (s 1 BoSATBRRRT 500 0K, T SO 8545 Trpakl: 179590 (m. 3H)
5.03 @W ), F@soéa%%rr( ImeZ 5@6(#(12—1) (7n’|211bl)(m 3I-927(351I_(|)rri12|'$), 7.42 (m, 2

H)-384(m 2H) '5.04 (m

(m 1H),

(m 3 H),

 Example i

ned

5 H,
1 H, 549564(m 2 H), 5.90

6.15 (s, 1 H OH), 7.14 (m 5 H), 7.23-7.40

7.53 (m 2 H).

(*) Configuration not

(3R)-1-Allyl-3-(9-hydroxy-9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane

bromide

The title compound was synthesised according to methods ¢ and a. The yield of the final step
was 270 mg, 67.5%.

m.p.: 232°C
MS [M-Br]*

1 392

"H-NMR (300 MHz, DMSO-dg) & ppm: 1.29 (m, 1 H), 1.62 (m, 1 H), 1.70-1.94 (m, 2 H), 2.06
(m, 1H), 2.62(m, 1 H), 2.79 (m, 1H), 3.13-3.42 (m, 3 H), 3.64-3.87 (m, 3 H), 5.02 (m, 1 H),
5.47-5.65 (m, 2 H), 5.81 (m, 1 H), 7.18(s, 1 H, OH), 7.25(m, 4 H), 7.44 (m, 2 H), 7.65(m, 2

H).

Example 45

(3R)-1-(3-Hydroxypropyl)-3-(9-hydroxy-9H-xanthene-9-carbonyloxy)-1-

azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods ¢ and a. The yield of the final step
was 315 mg, 90.5%.
m.p.: 87.6-89.1°C

MS [M-Br]

1410
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Exanpl e 49

(3R)-3-[(2*)-2- Hydr oxy- 2, 3-di phenyl propi onyl oxy)]-1-(4
wO-2nmstoagd4pent - 3- enyl ) - 1- azoni abi cycl of 2. 2. 2] oeCam®2005/002523

brom de (diastereoner 1) Thegtsitle conpound was

synt hesi sed according to nmethods f , and a from

I nternedi ate I-6a. The yield of the final step was 280

nrg, 77. 7% mp 2240C I\/IS [MBr]+ : 434 1H-NI\/R (300
1 DVEQd 6) I?
H- NMR@@OMS @MﬁOZdem PPM: ?5282(Wod F(>m1 59 1+85 (nz 52*1) 2rﬂ @, hH), 2.63 (m
1 H), %8§§’;m( M) 23. -3, %@9734?@ 76T, 4|—I7|)4 7§(t2@1-6ﬁ|)ﬁ4) 5m(m5(1+rl)),7 18 (s, 1
H, OHj, 7—118@@0 (rrv'j)llzb (7rﬁ075 (p.|jm 27':%56)0@502% 28)H), 7.54 (m

2 H. (* ) Configuration not assigned Exanple 50

(3R)-1- Al Iyl -3-(2-hydroxy-2-thien-2-yl pent -4-enoyl oxy)
Example 46 oni abi cycl o[ 2. 2. 2] oct ane broni de The title

(3R)- mﬂppwfb wa.mwsﬁsa.ssﬁ*z%& dfcy@iotidpténenb-ciissiyesg9mer s

accord gto met hods. ¢ and a. The yield of the final
azon@b@wcw&% 2lagtapg bremideg o, mp.: 62.6-63.9 0C M5

The tlsl%grhl)d'und ﬁ@s%ﬁéﬁ@d@%@&d@o meiRfds @, Ghd @ fidPiTintermediate I-4. The

m xt ure of |astereomsrs) 2.05 (m 4 H, 2.26
yield gfithe finakstep was (260 MO HPS56%.95 (m 1 H), 3.08-3.53 (m 5
m.p.: @195325043%00(m 3 H 5.02-5.21 (m 3 H, 5 51-5.67

m , 578 (m 1 H, 597 (m 1H), 6.49 (d, 1 H,
MS [ $8l(m1|—|) 7.15 (m 1 H), 7.48 (m 1 H

"H-N - EDCL,) 6 m152m1H 171 1H 193m2H 220m1H,
9%4 l\/bth3)l gﬁt- -en 3‘;}/ ) 2th|e -) ( :

2.79- %@ﬁ(méﬁ éimo?l()@)(m) 11_1) 3793 éb(fﬁy% Ho[ 3@]2(%% EN1=D @r@n@ g%(m 3H),

4.06-4 3§ EQBRAUAGY)WES 1SN ReSh $8% &5 IMXt e (Afe H), 7.39 (m, 2
dilg gtere WEngaCCOTdI ngs(txo rth hods c (and ay( The(yl el ) m.
H). of the final step was 290 ng, 78.4 % mp.: 5625790

Example 47
(3R)-1-(4-Methylpent-3-enyl)-3-(10,11-dihydro-5H-dibenzo[a,d]cycloheptene-5-
carbonyloxy)-1-azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods d, and a from Intermediate I-4. The
yield of the final step was 290 mg, 97.9 %.

m.p.: 216°C

MS [M-Br]* : 430

'H- NMR (300 MHz, CDCl3) 8 ppm: 1.53 (m, 1 H), 1.62 (s, 3H), 1.67 (s, 3H), 1.81(m, 1 H),
1.98 (m, 2 H), 2.18-2.35 (m, 3 H), 2.75-2.98 (m, 3 H), 3.11-3.46 (m, 5 H), 3.54-3.76 (m, 3 H),
420 (m, 1H), 4.95(m, 1H), 5.14 (s, 1 H), 5.10-5.20 (m, 1 H), 7.19 (m, 6 H), 7.36 (m, 2 H).

Example 48
(3R)-1-Allyl-3-[(2*)-2-hydroxy-2,3-diphenylpropionyloxy]-1-azoniabicyclo[2.2.2]octane
bromide (diastereomer 1)

The title compound was synthesised according to methods f, and a from Intermediate |-6a. The
yield of the final step was 250 mg, 75.7%.

m.p.: 180°C

MS [M-Br]* : 392
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CMsS[MBr] +: 390 1H NWR (300 MHz, DVsO-C 6) d ppm
(m xture of diastereoners) 1.52-2.06 (m 4 H), 1.63

WO @ab5/08034) , 1.69 (s, 3 H), 2.16-2.43 (m 3 H), PCT/E82008/0)2523
1H, 2296 (m 1 H, 3.07-3.39-(m 7 H 3.88 (m 1 H),
4.92-5.23 (m 4 H, 578 (m 1 H, 6.48 (d, 1 H OH),
2.201(m 1H, 715 (m 1 H, 7.46 (m 1 H. Exanple

'H- N'V'?lR Jodivie 35 S dvpeab: ﬁ%:rgfi%yé?ﬁeﬂ?ﬂ@ XY ot et 502 (m, 1
H), 3t11tdn$ 1q1Pm333ﬂ§1Q 5\2/3& §>H)t hes &ed RCcs8adinng H)o 5ot (RpdsH)f 5.49-5.64

(m, 23 39 m B ot b R T 5. BB R h5a 5 m 2 )

*)C%ura%@%s@%n@dppm 1.26-1.66 (m 8 H), 1.78-2.08
(m 1H, 2281 (m 1H, 3.14(m 1H,
320358(m 4H, 3.78-4.03 (m 3 H). 5.15 (m 1H),
5295.68 (m 2 H). 597(m1H) 6.18 (s, 1 H OH),

(3R)- géu()s&wprw Adrigheriros aﬁ(émthv'?@nt-ﬁn%-

azonra‘bY@JcQﬂQQtZ]bctahﬁderm)’de (diantéiélS}nyd pcet oxy) - ! -
azoni abi cycl o oct ane_brom de The rtéthl e COo

The (agoupRUTLEPS SIS RIS BEASIRES 1 2 rgm 7 'aed'ate'sa The

yield ¥i Bk @nafstédwad i28aImgt BR7WAS 290 ny, 7 1.7% mp.: 840C
VB [MBr] + : 418 1H NVR (300 MHz, DVSO-d 6) d ppm

mp..P24%:1 76 (m 8 H), 163(s 3 H), 1.68 (s, 3 H),

Ms[mgy 43405 (m 4 H) 2 20 42 (m 3 H), 2.81 (m 1

ik B o 800 _
H-NNI @OOMF@lDMﬁOgs@pp@ 1@@,,9%@ 1_537 a4 £3-175(m G ), 1.75-2.00
(m, 27920@ 41%m, Y ) 278 &R 4 Ay, doblB.207nA4 ré)dsziosi)so (X8| B77 (m, 1 H),
4.97 (m, 1 H), 5.04 (m, 1 H), 6.14 (s, 1 H, OH), 7.14 (m, 5 H), 7.23-7.39 (m, 3 H), 7.54 (m, 2
H).

(*) Configuration not assigned

Example 50
(3R)-1-Allyl-3-(2-hydroxy-2-thien-2-ylpent-4-enoyloxy)-1-azoniabicyclo[2.2.2]octane
bromide

The title compound was synthesised as a mixture of diastereomers according to methods ¢ and
a. The yield of the final step was 210 mg, 61.8 %.

m.p.: 62.6-63.9°C

MS [M-Br]* : 348

'H-NMR (300 MHz, DMSO-dg) & ppm: (mixture of diastereomers) 1.68-2.05 (m, 4 H), 2.26 (m,
1 H), 2.76 (m, 1 H), 2.95 (m, 1 H), 3.08-3.53 (m, 5 H), 3.74-4.00 (m, 3 H), 5.02-5.21 (m, 3
H), 5.51-5.67 (m, 2 H), 5.78 (m, 1 H), 5.97 (m, 1 H), 6.49 (d, 1 H, OH), 7.01 (m, 1H), 7.15
(m, 1 H), 7.48 (m, 1 H)

Example 51

(3R)-1-(4-Methylpent-3-enyl)-3-(2-Hydroxy-2-thien-2-ylpent-4-enoyloxy)-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised as a mixture of diastereomers according to methods ¢ and
a. The yield of the final step was 290 mg, 78.4 %.
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(3R -1-Allyl-3-[(2R) - 2-cycl opent yl - 2- hydr oxy- 2-t hi en- 2
-yl acetoxy)-1- azoni abi cycl o[ 2. 2. 2] oct ane brom de The

wo toasiogosapnpound was synt hesi sed accordi ng to PET/EPZI®5/002523
and a . The yield of the fipgk-step was 230 ng, 85.2
% mp.: 65.3-66.00C M5 [MBr] + : 376 1H NVR (300 MHz,
DVBO-d 6) d ppm (m xture of diastereoners
(3R 2R): (3R, 2S) 72:28) 1.30- 1.66 (m 8 H), 1.67-2.05

m 4 , 2.23 and 2.30 (m 1 , 2.83 (m 1 ,
mp'%6c¥oﬁ735%S (m 5 H) 3.74-21.03 (Fn') 3 H, (5.14 (Fn') 1 H,
MS[,@BFP}?, Bg68 (m 2 H), 5.99 (m 1 H), 6.18 and 6.19 (s, 1

, .00 1 7.16 1
'H- NNER&( MI—L;5DMS(Omd6) ) pl_gm (mlxture(orfndlastelr_gomers) 1. 5£ 2.06 (mH)4 H), 1.63 (d, 3

H), 1(6%?)5 §Z-[%(%$§r220§(%'33n Qt?d (ggomfg[)?ém% ﬁM)eBo??afB@@rﬁtpH 3.88
(m, 15D oM Pe5. 231émt4 c%rﬁ!i‘ourﬁ‘d fefS %ﬂt"%@"‘k@@éﬁbémrﬁéf’ (m, 1H),

7.46 fRthafs f and a. The crude mxture was purified by
" reverse chromatography eluting the product with water.

The yield of the final step was 148 ng, 66% MS [M Br]
Exa,ﬁkmeggo 1H- NI\/R (300 MHz, DMSOd 6) d ppm 1 25-1 .99 (m

I—P 275285@1 ?ﬂ;ﬁ ?360(m
(3R)-1+A) y|§[ﬂ2§)(2n$VCi<PBe"t5' 2bydroxy-Z-thieny a%’t%}’ s, 1H),
azon@%?&c?o[@lz i]ggﬁaml'|‘r‘9r0m7de1—3 7.15 (dd, 1H), 7.42-7.44 (dd,
anmpl e

The titls Rprr@oprc%)as zyr@%ﬁl Wsearcqding tayrathads-fandia. dre yield ojdag fnal step

was w& e (7% dr oxypropyl ) -1- azoni abi cycl o 2. 2. 2] oct ane
bromde The title compound was synthesi sed accordi ng

m.p.. @8tho¥3°Gd and a . The crude nixture was purified by
MS [mq;fpr%%chronat ography el uti ng the product with water.

The yield of the final step 53% M5
'H-NMR géqwgga SO-g3) & ppm: 126166(m 8H) ng7'8208(m 4HB 230](m 1 H),

2.81 {KrﬁR? H53 2(3)8 ?—F@Qb@@)ﬁbﬁh -RANYST94Y03%nd, BirHN 5215/ {nRCEYY 5.52-5.68
(m, 2H 597(m ™ 618(3)4H OH), 7.01 (m, 1 H), 7.16 (d, 1 H), 7.45(d, 1 H).

Example 53
(3R)-1-(4-Methylpent-3-enyl)-3-[(2S)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods f and a. The yield of the final step
was 290 mg, 71.7%.

m.p.: 84°C

MS [M-Br]* : 418

'H-NMR (300 MHz, DMSO-ds) § ppm: 1.19-1.76 (m, 8 H), 1.63 (s, 3 H), 1.68 (s, 3 H), 1.77-
2.05 (m, 4 H), 2.20-2.42 (m, 3 H), 2.81 (m, 1 H), 3.11-3.24 (m, 3 H), 3.24-3.61 (m, 4 H), 3.89
(m, 1 H), 5.01 (m, 1H), 5.14 (m, 1 H), 6.19(s, 1 H, OH), 7.00 (m, 1 H), 7.16 (d, 1 H), 7.44 (d,
1 H).

Example 54

(3R)-1-Allyl-3-[(2R)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according to methods ¢ and a. The yield of the final step
was 230 mg, 85.2 %.
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azoni abi cycl o[ 2. 2. 2] oct ane bromi de The title conpound
was synt hesi sed accordi ng nethods f and a. The crude
wornmostoaexa2was purified by reverse chronat ogr apRgTAEPAOS00R523
the product with water. The-y6eld of the final step
was 40 ng, 20% MS [MBr] +: 4081H NWR (300 MHz,
DMSO-d 6) d ppm 1.25-1 .93 (m 18H), 2.29 (m 1H),
ig% (m 1I(—I) 3H)08 3.48 (m 5H), 3.75-3.90 (m 1H),
,61- 4 (tm1 5.10-5.20 (m 1H), 6.23 (s, 1H),
mp'§5§sﬁ57°°gz 714716§m 1E)|) 743(745 (H)d,
MS [M_B}] Exaal e 58 ( R S SJ’\ Cycl opent yl ~- hydr oxy-

- -yla
PN Aoy, PR P e captareqmers S9B RBUaR2S) 72:28) 1.30-
1.66 (A, %mi)del ghe.obi (mh, & H)on:pmlaﬁid Pa39 (Fy NH)eBBS @, ﬁG-I(;QTGB BG5 (m, 5 H),

57404 Gb n s o Gl Hin Ao B8 M hes SB A ﬁ% et . 1H

OH Htﬂ) al @, of 14 e, f HNF 456en Mas 110 mg, 37%
s ML 424 1tI]|-ﬁNI\/RP(300MM—|z|?mDI\/SOd 6) d ppm
110153(m 14H), 1.82-2.04 (m 3H), 2.17-2.37 (m

Exary;ﬁ552. 76-2.87 (m 1H), 3.23-3.51 (m 5H), 3.79-3.95

(3R)- -mzsi%bdycgdg%ftgl' %%yé%)ayjll%ens-g-y 5 196(1%hy%xyetgﬁ) 1-
azoniab %[ﬂé A 6ctand brorhitepl e 59

e st SR WG S S e

by rewrmrdsmﬁtb@r CFhMe‘ﬁJtﬁQ RO priodudtathsynen Fae sew @fan@fm Bep was 148
met hods f and a. The crude m xture was purified by

, 6P&ver se chromat ography eluting the product with water.
Ms[mjme]y:gse)ld of the final step was 90 ng, 35% M5

H- N»&Rg@oémb@%&s%gpw%pgggz%%g ir%'v?(@ gh 3 i T2 75-2.85 (m, 1H),
3.30- §6égm37l5p 5(18 ( rr9|‘r|)-% 5285 3an 1i|=Ib‘|)6 2(s38H% .64d8-1.01 (ddD1H), 7.13-7.15

1H), 69702 t, 1H),
(dd, 1) 144 71%1(9%1"1 , 7 43-7. 46 (m 1H T(he foIHI)ovvi ng

exanples illustrate pharmaceutical conpositions
according to the present inven
Example 56

(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(3-hydroxypropyl)-1-
azoniabicyclo[2.2.2]Joctane bromide

The title compound was synthesised according methods f and a. The crude mixture was purified
by reverse chromatography eluting the product with water. The yield of the final step was 145
mg, 53%.

MS [M-Br]*: 394

Example 57
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(4-hydroxybutyl)-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according methods f and a. The crude mixture was purified
by reverse chromatography eluting the product with water. The yield of the final step was 40
mg, 20%.

MS [M-Br]": 408
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tion and procedures for their preparation. Exanple 60

Preparation of a pharnmaceutical conposition: tablets
woPoosnsha2i on: Conpound of the present inventi ®CTEPAFH02523

Lactose 113.6 ng Mcrocrystaj4ine cellul ose 28.4

ngLi ght silicic anhydride 1.5 ng Magnesi um stearate

1.5 ng Using a m xer nmachine, 15 g of the conpound of

the present invention was nmixed with 340.8 g of

| act ose and 85. 2 g of mcrocrystalline cellul ose

THNMR (100 M plaMB 0o SO0 | ZLeStbBS i B U1y 2 (y 15D, 3.08-3.48
(m, 5|Jin)bb'7%r3 ?‘d’&ﬁ’_aﬁi \Oh. 6&2& ef&i 1 18 f4 ade-doi (ke 1F‘?'B?2§F§QPH) 6.99-7.02 (¢, 1H),

ter he “f | e com pressed eria
7.14-Hif (reried 43si-4fy(datHamer mill, and the pul veri zed
mat eri al was screened through a 20 nesh screen. A 4.5
g portion of light silicic anhydride and 4.5 g of mag
Examples$&im st earate were added to the screened materi al

(3R)-:ﬁgg§ﬁk 26510 pEREy1B-HfdroRy-204H en- 'A@ﬁacéwadyf-qgQQﬂh@d?oxyethoxy)ethyl] -

et s “maki ng machi ne” equi pped with i e/ punch
azonighicyele[ 2. ZYOfBamrPrCrm'd'iearreter t her eby obt ai ni ng 3, 000

The tlﬁ)@%rﬁﬁ&rﬁm gﬁ‘me@%e& 28cdr8ink rrhé’éﬁdc&mand@(aﬁé’ |cﬁ1d@]mlxture was purified

atlon phar maceut T cal nposi tion:
by revessst cémomeﬁoa[ﬁpav |eblﬁn9 thenpsedird With V%aﬁ%r BP%'SH&O” ”f*ﬁx@?ﬂ' F@H was 110
39,0 ng Lactose 95.2 ng Corn starch 40.8 ny
Po[ vi nyl pyrrolidone K25 7.5 ng Magnesi um stearate 1.5
MS [M@F]{Wﬁoxypropyl cel lul ose 2.3 ng Pol yet hyl ene gl ycol

"H- Nl\ﬁ@%oomﬂlz NEMET- A5 s ki1 oL 83 fm 11418, PepiN deeh t3r)C2.97-2.37 (m, 1H),
276287(m 1H), 3.23-3.51 (m, 5H), 3.79-3.95 (m, 2H), 4.67-4.71 (t, 1H), 5.09-5.19 (m, 1H),
6.20 (s, 1H), 6.99-7.01 (dd, 1H), 7.14-7.16 (m, 1H), 7.42-7.44 (dd, 1H)

Example 59
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(6-hydroxyhexyl)-1-
azoniabicyclo[2.2.2]octane bromide

The title compound was synthesised according methods f and a. The crude mixture was purified
by reverse chromatography eluting the product with water. The yield of the final step was 90

mg, 35%.

MS [M-Br]*: 436

'"H-NMR (300 MHz, DMSO-dg) § ppm: 1.20-2.00 (m, 20H), 2.28 (m, 1H), 2.81 (m, 1H), 3.10-3.50
(m, 9H), 3.81 (m, 1H), 4.38-4.41 (t, 1H), 5.12 (m, 1H), 6.20 (s, 1H), 6.69-7.02 (t, 1H), 7.14-7.15
(m, 1H), 7.43-7.46 (m, 1H)

The following examples illustrate pharmaceutical compositions according to the present inven-

tion and procedures for their preparation.

Example 60

Preparation of a pharmaceutical composition: tablets
Formulation:

Compound of the present invention 5.0mg
Lactose 113.6 mg

Microcrystalline cellulose 28.4 mg
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Using a fluidized bed granul ating nmachine, 15 g of the
conpound of the present invention was m xed with 285.6
wogoadodbzmet ose and 122.4 g of corn starch. Sep®&CatrP2405/002523
22.5 g of polyvinylpyrroli deme was dissolved in 127.5
g of water to prepare a binding solution. Using a
fluidized bed granul ati ng nmachi ne, the binding
sol uti on was sprayed on the above nmixture to give
granul ates. A 4.5 g portion magnesi um st ear at e was
nghtab%an*ivéﬂ%e obt ai ned gr anulg{-’gég gnd m xed. The
Magn@é]&mlét’@at@ xture was subjectrfinmgp a tablet making
machi ne equi pped with a di e/ punch bicon cave system of
6.5 M in dianmeter, thereby obtaining 3,000 tablets,

Usmg%ml’}(ehmcﬁmelﬁmmth&cdﬁﬁbdj}hﬂ oSerpmnsrét@itynveatl@mwbs mgxed with 340.8 g

of Iacmal%g%r%\a ﬁf%gﬁ;ﬁggllﬁél%ﬁég ngIX%H‘%%IgF subjected to compression
moulcmﬁ usaﬁ@ylr@m cginy)eabr @0@03 a3laBe-gkeJéompr‘eedemté|rlab< iTHe flake-like com-
pressef greiegat ags RSB oS TG BODT oBlr doaBs, BuERge nidteral was

screef&dtheslighi 4 bO E’fﬁﬁhm&éelnng 485)bt|ﬂort(mn d:fcnglgu srl&ld adhydndmamM 5 g of mag-
ets, eac

nesiufs SRAE VR S04 (R RAERTRY 2l BB ol Mg pipouct was sub-
jected @hakaMts haking mbtiane eGoippedindh af diefpangr eysterh of 7.5 mm in diameter,

erety SR bRScH g Bl T K80 eRE'ST B i vent i on vas

di ssolved in 90 m of physiologi cal saline, and the
Exanﬁﬁlg‘y on was adjusted to a total volune of 100 M wth

_ anme saline solu tion, dispensed in 1 m portions
Preparation df alphasmpacedticahoprapbsitiandtabllets conted | i zed at 115

- 30 mnutes to give liquid inhalant. Exanple 63

Formlﬁ?@o&” ation of a pharmaceutical conposition: powder
Componhabsthe pregemtinaénton: Conpoulmd naf t he present

i nvention 200 ng Lactose 4,0 A 20 g portion of
Lactosge conpound of the present %g%ti on was uniformy
Cornstakedd Wi th 400 g of lac tose40.&ang a 200 ng portion of

the m xtur s packed in a r inhaler for
POIWWE’W%HC{? eﬁggato produce a pg\%&? i nhal ant .

Magnesium stearate 1.5 mg
Hydroxypropylcellulose 2.3mg
Polyethylene glycol 6000 0.4 mg
Titanium dioxide 1.1 mg
Purified talc 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 polyvinylpyrroli-
done was dissolved in 127.5 g of water to prepare a binding solution. Using a fluidized bed
granulating machine, the binding solution was sprayed on the above mixture to give granulates.
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 bicon-
cave system of 6.5 mm in diameter, thereby obtaining 3,000 tablets, each having 150 mg in

weight.
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Exanpl e 64 Preparation of a pharnmaceuti cal
conposition: inhalation aerosol. Formulation: Conpound
woaioi/dve3qar esent i nvention 200 ng Dehydrat ed (/ARoIatPaoes)002523

et hyl al cohol USP 8,400 ng 491 , 1, 2-Tetrafl uoroet hane

(HFC- 134A) 46,810 ng The active ingredient concentrate

is prepared by dissolving 0.0480 g of the conmpound of

the present invention in 2.0160 g of ethyl alcohol.

The concentrate is added t an appr.opriate
SeparpiBly, PrigaBpa PALTIR WeR @ eRAS Y FRHEBNE R S SN CWRupEPyTethylcelu-
lose 20§ PEPGeSt dd}feﬂwy@h@?yﬁol 6@@[1 <’3I 31§fof titahRirheiagigp ana 20f gtdipurified talc

72§ 8 S v e o O R ECASEA Y R e win o

coatmEIF%B]uﬂ&y gedve ARticofted Rbletsl eutth hawed V&4.5 g id3vkigrg. of
FC- 134A propel lant is then pressure filled into the
seal ed contai nerCLAIMS 1. A conpound of fornula (1):
Exampleé2i n B repr esents a hydr ogen atom or a group

sel ected from R\ cyano and
Prepagatiof), pf %HQPT’?“‘%"&B%' ?Wgﬂs'ﬁ% hﬁif’rﬁ?'%coét erocycl yl
Form@i&ihai ni ng one or nore heteroatons, wherein Rl is

selected fromthe group consjsting of hydrogen atons,
Compgpiq efihe Ip§ﬁ5§[]b'§t"i"rtt'l9f‘ed c1-8 430Ha | optional I'y
Phyg@lH@éél's*ahHeed C2-8 al kenyl andi gptionally substituted

C8 cycloalkyl nis an integer fromO to 4; A
represents a group selected from-CH2- , -CH=CR3- |,

A 40m rt@r'\"of thdEsthound of the pre€éht.invenfidn G@sﬂkgoﬂed whey gil bf phyS|o|og|-
and R4 each i ndependently repr esen& 69 Hﬁw\@ﬂqen ato

cal saipe, andtbe selkgn was atlsterio & taial TaEg of e gamp saiine solu-

tion, dispeABed M €98 pdricH® ihtct P nd cAPEkityenSAURS bihd thdrostetillzet i 115° for 30
azonia bicyclic ring may be in the 2, 3 or 4 position

minuteso Qi lifyidinhalgdlssi bl e confi gurations of the
asynmetric centers; Dis a group selected from
wherein RS represents a group selected from phenyl,
Example 63 enyl , 3-thienyl, 2-

Preparation of a pharmaceutical composition: powder inhalant

Formulation:
Compound of the present invention 200 png
Lactose 4,000 png

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

produce a powder inhalant.

Example 64

Preparation of a pharmaceutical composition: inhalation aerosol.
Formulation:

Compound of the present invention 200 pg

Dehydrated (Absolute) ethyl alcohol USP 8,400 pg
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



furanyl, 3-furanyl which group may be optionally

substituted by one or nore substitutent Ra; R6
woregvmsent s a group selected from 2-thi enyl, ®crhreonslon2523

2-furanyl, 3-furanyl, C3- C8aycloal kyl, C3- C8

cycl oal kenyl, Ci1-8 al kyl, C2-8 al kenyl, C2-8

al kynyl , benzyl and phenyl et hyl which group nay be

optionally substituted by one or nore substitutents

. R7 represe s a h ton1 [ou ect
apparpwanT rpﬁ,%qtigg%gre 9’3r°852§‘ﬁ’érta éﬁ?ﬁn 'HGﬁ cor?tam ?he head-
space’ (TRt iBerdis @b@b@vnhqmdogyn & HFOUB4S eh;ﬁc&t(ﬁ\afgfnmm‘gredlents should

CH2- |, - CH2- , -O - 0 - CH2- - S ha S =
not cogfain miogs 418y, PRRA OV BRI RYyer ShrakEet Y C-134A propel-
lant is@hén presSlre dilledlints tieskaleagentamieons, optional |y

substituted C1-8 al kyl, optionally substituted Cl1-8

al koxy, hydroxy, trifluoromethyl, nitro, cyano,

- COOR8, -NR8R9 wherein R8 and RO 10 i ndependently

represent a hydrogen atomor a Cl1-8 alkyl group. y is

an integer fromQo 3 X represents a pharmaceutically
accept abl e ani on of a nono or pol yval ent acid;

provi ded that the group B-(CH2) -A-(CH2)m is not a

i near Cl1-4 al kyl group 15 and further provided that

the conpound is not one of: 1-Allyloxycarbonyl net hyl

-3- (2- hydroxy-2, 2-di -thiophen-2- yl-

acet oxy) - 1-azoni a- bi cycl o- [2.2.2] octane; and

1- car boxynet hyl - 3-

(2- hydr oxy- 2, 2-di -t hi ophen- 2-yl -acet oxy) - 1- azoni a- bi cy

clo- [2.2.2]octane. >0 2. A conpound according to

claim1 wherein Bis selected fromthe group

consi sting of hydrogen atons, hydroxy groups,

optionally substituted Cl1-8 alkyl, optionally

substituted C2-8 al kenyl, optionally substituted C3-C8

cycl oal kyl groups and non-aronatic heterocyclyl "5

groups substituted at |least with a hydroxy group.. 3.

A conpound according to claim1l wherein the

azoni abi cycl o group is substituted on the nitrogen

atomwith a group selected fromallyl

4- et hyl pent - 3-enyl, isopropyl,
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cycl opropyl net hyl, isobutyl, heptyl, cyclohexyl nethyl,
3-cycl ohexyl propyl, 3,7- ;0

wodoasmbésgb oct a- (E) - 2, 6- di enyl , 2-hydroxyet hyl , PCT/EP2005/002523

3- hydr oxypropyl, 4-hydroxybutyl, 5- hydroxypentyl,

6- hydr oxyhexyl , 2-et hoxyetdsA ,

2- (2- hydroxyet hoxy)ethyl, 2- (2- nethoxyethoxy)ethyl,
oxi ranyl met hyl, 2-[1, 3] di oxol an-2-yl et hyl,

2-[2-(2- hydroxyet hoxy) - ethoxy]ethyl,

3-[1, 3] di oxol an- 2-yl propyl, . 2-et hoxycarbonyl et hyl ,

3- et hoxycar bonyl propyl , ' ycar bonyl but yl ,

- la dy.cyanoet hyl , 3-cyanopropyl,
1. AR e

6- cyanohexyl, 4,4,4-trifluorobutyl,
3-(4- hydroxypiperidin-1 -yl)propyl and
4- (4- hydr oxypi peridi n-1-yl) butyl. -~ A
according to claim3 mhaéﬁin t he/azon
i s substg +u+-g@@HY—tAe™{CHogen Nt —ph a grioup
sel ect ed froﬁ?a?ﬂyl, 4- et hyl pen ?%%%’yl, i s&bropyl ,
cycl opropyl nethyl, isobutyl, R&ptylT, 2-hydroxyethyl,
3- hydr oxypropyl, 4-hydroxybutyl, 5- hydroxypentyl,
6- hydr oxyhexyl, 2- (- met hoxyet hoxy) et hyl ,
2- (2-hydroxyet hoxy) et hyl, 4- ethoxycarbonyl butyl,
4- acet oxybutyl, 3-cyanopropyl and 4-cyanobutyl. 5 . A
gwm%wé rafie9é it Rthyldrogenyatpmest erlgrogp sefdctadierm eRi -DRshydroxy, -

. 6. conpound accordin 0.a recedi ng cl.ai m -
m@é@@b%ﬁ%f@@& £31% QYUY %U{Dﬁté“%go ?’Eaiﬂ”@'gl hiegeropygy! containing
| §né Br bR Rete@3tdmywhergini ncl udes al | possi bl e
configurations of t met ri ¢_car.bon

Fe a / .fé WA toi tionall
conpound® atsc8P'aF1RY NG BIO8P GANSISIPG o YRR AP EmcPtionally
at the FupswifedoC,ofalkfie opriomaligbisubstituted gCaul ralkeny! And optionally
configuration. A C ound according to claimé6 |,
WhereinﬁPH§“@§P%éh0398%¥£@che 3-position of the

ag enaRiteges flom toap has S configuration. 9. A

conpound accordi ng, t N cedi d.ai @%ﬁLej B A en.
r BJPRESAPIS %QFQPB&%'%%"?BM¢ (7 'Ii]:g(r;] Réf% epr eSec;ﬁ an0~ €O~
ungUiEH,) ot wherelreRY hnd B teacke indepetdarttly eapriesertt-4 bydrbgeyr atom or a
3-fur%l roup. 10. A conpound according to any

pFeed Wd8°5?ain1mherein D represents a group of

f a7 igWnanteyer faord OR6 8 epresents a 2-thienyl, 3-thienyl,

2-furyl, 3-fur oy cycl opentyl group. 11. A conpound
aed%?%fr%gﬁrémgmtop?ecedi ng clai mwherein D represents

aafd tHepsulistifutionnin the @zdniarbityeliceing may he intheud 3 or 4 position including

2%%%3%%5%0&%2' %FIRZAS §f§§§/ ?§ﬁ'ﬂﬁ1§trfé Shw selected from

ace

2D2s Aigrbie sel@etgd froopi onyl oxy,
2- hydr oxy-2, 2-di t hi en- 2- yl(lgget oxy,R72-

R2 R "
N @ 0
Q
. . (Rb)y
() or (i

wherein R® represents a group selected from phenyl, 2-thienyl, 3-thienyl, 2-

furanyl, 3-furanyl which group may be optionally substituted by one or more

substitutent Ra;
R® represents a group selected from 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl,

C,- Cs cycloalkyl, Ca- Cg cycloalkenyl, C,.5 alkyl, C..s alkenyl, C25 alkynyl,
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20

hydr oxy- 2- phenyl - 2-t hi en- 2-yl acet oxy,
2-fur-2-yl-2-hydroxy- 2- phenyl acet oxy, 2-fur-2-yl-2-

wolgavmrs22-t hi en- 2-yl acet oxy, (2* PCT/EP2005/002523

) - 2- hydr oxy- 2, 3-di phenyl pr opi onyl oxy,

2- hydr oxy- 2-thi en- 2-yl pent 52-enoyl oxy,

(2S) - 2-cycl opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy and
(2R) - 2- cycl opentyl ~- hydr oxy”~-thi en™-yl acet oxy. 12. A
conmpound according to claim 11l wherein the group

-0 CO C(R_5) ) (R7 epresents a group selected from
2 eyol ofnzy end senebyER BidhemdY B BoBgply stbsttited by one or
2 hydr oy 3. 2t men oy
- hydr oxy- - di t hien- 2- cet oxy
2. 22 i ¢ I SREESS ALNRERSNAITT o) AR sgfegted from hydroxy!,
pheny!l - ZytifdixpRethyyarmCaetgy ,
2-fur-2-yl-2- r%g%?x.\é-lz-t hi en- 2-§I acet oszL and
5.1 ur - 2. TePERSSHIRR SPGB AR AR SR5C1ed §OMy-GHrmpoGHECHz- O-, -
accor di ig-GHy-,aBY, -BLE€BgdaRg —CcHaiom-Wherein D represents
a group of faornula (iji), and wherein the group D COO
repr ese&é"ﬂ%ﬁ'@ﬂﬁ?‘%@?éyﬂéamﬁﬁ%ﬁ QEOHEtsﬁﬁﬂCt@l-#)% Halogen atoms,
9- car boplishaity sBbsetee Ty 5 Ayl bpesie sAbamitta ey, @ikbxy, hydroxy
9H xant he@e- 9- Cﬂr bgnyl oxg, 8 80 - . ‘
9- met hy FTTYPFMEIRY NEORRP EIRPBxyNR'R™ wherein R® and R
9- hy dr o)iteBEhdenily epreseht addidrsyen! M or a C,5 alkyl group.
9, 10- di hydr oant hr?rcen - 9-car bonyl oxy and 10,1
1- di hyd¥ & FLness I8P 3193 cycl ohept ene- 5- car bonyl oxy.
1¢.repres @it @lparmacautidaiiydadcepabri dRidrBofdIRonb br bBvAIERLEd:
D-COO represents a group se lected from
9- net hyl - 9H-f | uor ene- 9- car bonyl oxy,

gpfvidé@tgba‘t tHe-grbup qurzﬁ-mmgwh @Y a linear C44alkyl group
ene-.9-car bonyl oxy, .
FERGe Rpyced fiab R s Rt s pes ape g
Ot-Aoxycsirbdhiylaretfd3e(2-demadynl-ihigpheA-2-yl A ce XPRadonia-bicyclo-
atgéo%]dltn'g to any one of the preceding clains, wherein
tlh@-41918%%H Absti tuted by R5, R6 and R7 has R
cedrbgxynadthyls8-(2Lydréxye Byl thicbeacyici deghxy 1 i2¥niattscyefo-
%3;15 t1 to 14 wherein the carbon substituted by R5,
L' ®FP has S conf i guration. 17. A conpound
according to claim1l which is:
(3R -1-Allyl-3-(2,2-dithien-2-yl acet oxy)-1-azoni abi cyc
| o[ 2. 2. 2] oct ane br om de

2. A(Sipdind2acboningite claiin yil abeteirx B) is Ise{ebtet:froml thengrodp €6Misisting of

h%%&%eﬁg%%ssll% g%%&%&&; (ﬂ% t éé’@ﬁ‘taygﬁ'%?‘%‘gﬁyf (BQW--OP_ﬁgQ?}Wi sybstituted

Chi; alkehyl| @ptonallysutstitutdst GsCeleycloalkyl groups and non-aromatic heterocyclyl
ol s Dk HPIC=8RT: 2nglely g2 2 O Lhi en- 2-yT propio

. A compound according to claim 1 wherein the azoniabicyclo group is substituted on the

nitrogen atom with a group selected from allyl, 4-methyipent-3-enyl, isopropyl,
cyclopropylmethyl, isobutyl, heptyl, cyclohexylmethyl, 3-cyclohexylpropyl, 3,7-
dimethylocta-(E)-2,6-dienyl, ~2-hydroxyethyl, ~3-hydroxypropyl, 4-hydroxybutyl, 5-
hydroxypentyl, ~ 6-hydroxyhexyl,  2-ethoxyethyl, = 2-(2-hydroxyethoxy)ethyl,  2-(2-
methoxyethoxy)ethyl, oxiranylmethyl, 2-[1,3]dioxolan-2-ylethyl, 2-[2-(2-hydroxyethoxy)-
ethoxylethyl, 3-[1,3]dioxolan-2-ylpropyl, 2-ethoxycarbonyiethyl, 3-ethoxycarbonylpropyl,
4-ethoxycarbonyibutyl, 4-acetoxybutyl, 2.
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azoni abi cycl o[ 2. 2. 2] oct ane brom de
(3R) - 3-(2-Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1-i sopr opyl

wo aamsinbi cycl of 2. 2. 2] oct ane PCT/EP2005/002523

8.

9.

trifluoroacetate(3R)-1-Cycl.gpr.opyl nmet hyl - 3- (2- hydr oxy-
2, 2-di thien-2-yl acetoxy)-1- azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate

(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1-i sobut yl -
1-azoni abi cycl o[ 2. 2, 2] octane trifluoroacetate

(caﬁp_oqthyiepﬁw?@omwmy&-ew-°§ytzL diSr HRBANDYY | debt SRYProputyl,  3-(4-
( gR) X%B kagkgﬁlb)ﬁe%/pizonﬁ ﬁfﬁ ﬁg@-(h g‘“’ﬁ?ﬁ%ﬁ'”ﬁ%’”%‘fttﬂm en-2-yla

cetoxy)-1- azonabicyclo[2. 2.2]octane trifluoroacetate

(RRbmbolit S¥r ARG XY EIBPBYherain (e Baoiiadidycid, ol Ishiudstitdted on the

-yl acet oxy) - 1- azoni abicyclo[ 2. 2. 2
tr%/i}rpgng@t@%%\gilﬂh@ group selectgd frth allyl, 41n(1)ect¥\)ﬂggnt-3-enyl, isopropyl, cyclopro-

(SthethyA listbu ,(Mﬁmroszdeo@eﬂigﬂ,hiﬁﬁyo&owm,owhy&o@butyl, 5-
om

zoni abi cycl o 2. 2. 2] oct ane_br e

(IO PERtY I RIRSRPYDEN 2 ROV SIhg e BYY 2- E-varuethory)ethyl, 4-
PERbxy3afiavbutr, 4a%ebxgitgly G- &g [T oty

(3R))Eyl%-a( 3, gl- %J”Frgt hyl gg?dat?%/E)%, %‘?rg?}enyl ;ﬂ?gj-a( g%d?oxy-

2, 2-di thien-2-yl acetoxy)-1- azoniabicyclo[2. 2

i R]c@ﬁmga@rﬁj hddofdinPlomyairéderling claim wherein p is 2.

(3R (2- Hydr oxy- 2, 2-di t hi en-2-yl acet oxy) - 1- ( 2- hydr ox
yet hyl)-1- azoniabicyclo[2. 2 .2]octane

. tAichhg@Dﬁhﬂﬁ@&o@(ﬂiﬁg to any preceding claim wherein the substitution in the azonia bi-

5&5@@9@ ?sllmgé g)rgoaép%)?gbEg'thcléjec%s%I%&ﬁ%oc)%%gulra&gnsh(}/fqﬁg )a(lsymmetric
t ¢drbbpor oacet at e

(3R) - 1- (4- Hydr oxybutyl ) - 3- (2- hydroxy- 2, 2-di thi en-2-yl a
cetoxy)-1- azoni abicyclo[2. 2 .2]octane

t Aicbpeneda&ioadifg to claim 6, wherein the carbon atom at the 3-position of the azo-

(3R)-1-(2- Et hoxyet hyl ) -3-(2-hydroxy-2, 2-dithien-2-ylac

et'8 '%C-'égroé? SJEF%%@?"E%‘QF‘Q. 2] oct ane broni de

(3R) - 3- (2- Hydroxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- [ 2- (2- hyd

(r: f(c)é%tpgg%(cy %gctorr] ||r1$ iolc_:lai?nzg,nvlvr?e%i%%ﬁclag r%'or% 'a?c]rr? %E ﬁlwré%-position of the azo-

niabicyclic group has S configuration.

A compound according to any preceding claim wherein D represents a group of formula
(i) and R® represents an unsubstituted phenyl, 2-thienyl, 3-thienyl, 2-furyl or 3-furyl
group.

10. A compound according to any preceding claim wherein D represents a group of formula

11.

(i) and R® represents a 2-thienyl, 3-thienyl, 2-furyl, 3-furyl or cyclop_entyl group.

A compound according to any preceding claim wherein D represents a group of formula
(i) and wherein the group -0O-CO-C(R%(R®)(R') represents a group selected from 2,2-
dithien-2-ylacetoxy, 2,2-dithien-2-ylpropionyloxy, 2-hydroxy-2,2-dithien-2-ylacetoxy, 2-
hydroxy-2-phenyl-2-thien-2-ylacetoxy, 2-fur-2-yl-2-hydroxy-2-phenylacetoxy, 2-fur-2-yl-2-
hydroxy-2-thien-2-ylacetoxy, (2*)-2-hydroxy-2,3-diphenylpropionyloxy, 2-hydroxy-2-thien-
2-ylpent-4-enoyloxy, (2S)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy and (2R)-2-
cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy.
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(3R) - 3-(2- Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1-[ 2- ( 2- net
hoxyet hoxy) et hyl ] - 1- azoni abi cycl o[ 2. 2. 2] oct ane

WOR0aIH90 512 PCT/EP2005/002523

(3R) - 3- ( 2- Hydr oxy- 2, 2- di t hi eA4 2-y| - acet oxy) - 1- oxi r any!|
met hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

(3R -1-(2-[1

, 3] Di oxol an- 2-yl et hyl ) - 3-(2- hydroxy-2, 2-di t hi en-2-yl ac
et oxy)-1- azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate

R) - 3- (2- Hydr oxy-2, 2-di t hi en-2-yl acet oxy) - 1-{ 2- 2-
141%0&9@9&0 @)?Wd@ﬂﬁ%ﬂﬁ]ﬁéﬂﬂwmefqn tf&z@ﬁﬂ%t@@ﬁ:ﬁ&%‘b(& (’) represents a
é}cﬁfpt a@@lel:tbblf | H@ﬂhoaQQ{y@IbSérﬂ 2— o(ré’b(y[-f-thlen 2 acstoxy, F 2-dithien-2-

I‘OX- - I en

D o oI
cé 8%9%(1 V147 é%% g@u ‘%&ﬁ”o% 2'329"2]%& %ﬁéhI?meylmep@awemat%hydroxy 2-
( 3ﬁény12(t&eﬂ2hﬁédé¢@dybOﬂéfurpl-ﬂpzlh)?m&z}(-f-tmé’rdﬁ-%@éel?oxg dhd hb-fyr-2-y1-2-
F‘%%‘b?g % - ‘azoni abi cyc oct ane
t FYFPRGF S, eé°>@'3R) 1
(4 Et hoxycar bonyl butyl ) - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl
et oxy)-1 - azoni abi cycl o[ 2. 2. 2] oct ane
m%?.lg(i@g?cgélgg to any preceding claim wherein D represents a group of formula
( &R)anlﬂ Wﬁeneﬁetr@(glgimbybl)cée( ?—eémé@r@%()éngro%pdéélé’&t@d“ TronY 98methyl-oH-
t Ey%%%?&agb%ﬁglglé? I Cyg h Lroxy 9H-fFugFeng 9ecarbonyloxy 9H-xanthene-9-
(Bﬁberiylc(xi} Wa@ﬁll’emybl)i'x@mmgné%fﬁa%%yl%xg di t BirgRrck e/ldl-iafanthene -9-
X&I L azosﬂ @ ¥ 2] oct ane tT'i fl uor oace
(%%55 Iy dgtyHyoast (%eﬁwr%@w'ozyd. t Angn- 2- 1A, Hdihydro-5H-
tdxlwl)zola d]amm@mrmys.lc@,{ban yléxy2] octane trifluoroacetate

(3R) - 1- (6- Cyanohexyl ) - (2 hydr oxy- 2, 2-di t hi en- 2-yl ace
toxy)-1- azoni abicyclo[2. 2 .2]octane trifluoroacetate

14(/?:%))r'ribogﬂd Egcrainy 12 ,c%nﬁlbmhmfaé}eﬁ thé g?&fpoDéOOé tebrésetts & group se-
| lﬂit%ﬁ,f C}rﬁ?#g}y@ﬁ%wg}e%elcharl)grlyloxy 9- hydroxy -9H-fluorene-9-carbonyloxy,

(Q-H%yaﬂihéd\é-ylcaaao(ngrohv’dgwé‘th@ gwh%mrher%é ba®Bnyloyy a8t 92 droxy-9H-
3329 abbc%y I o[ 2. 2. 2] oct ane brom de
()‘oaffi)t 1ene ‘ZXZ fur-2-yl-2-hydroxy-2-phenyl acet oxy) -

1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
X -t hien-2-yl aceto

15.)((,&; @gT%g@lrb%géc&%g)% F%Féy %n%;ogﬁleg%gégdl% claims, wherein the carbon substi-

tuted by R®, R® and R’ has R configuration.

16. A compound according to any one of claims 1 to 14 wherein the carbon substituted by
R®, R®and R has S configuration.

17. A compound according to claim 1 which is:

(3R)-1-Allyl-3-(2,2-dithien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2,2-Dithien-2-ylacetoxy)-1-(4-methylpent-3-enyl)-1-azoniabicyclo[Z.2.2]octane
bromide

(3R)-1-Allyl-3-(2,2-dithien-2-ylpropionyloxy)-1-azoniabicyclo[2.2.2]octane bromide
(3R)-1-(4-Methylpent-3-enyl)-3-(2,2-dithien-2-ylpropionyloxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-isopropyl- 1 -azoniabicyclo[2.2.2]octane

trifluoroacetate
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brom de
(3R)-1-Allyl-3-(9-nethyl -9Hfl uorene- 9- car bonyl oxy) - 1-

waxoshabBixycl o] 2. 2. 2] oct ane brom de (3R)-1 PCT/EP2005/002523

-Al'lyl -3-(9-hydroxy-9H f | uarggne- 9- car bonyl oxy) - 1

-azoni abi cycl o 2. 2. 2] oct ane brom de

(3R) - 3-(9- Hydr oxy-9H- f | uor ene- 9- car bonyl oxy) - 1- (4-neth
yl pent - 3-enyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

o Pt e AR SeSEE )-

(3B}oﬁmd|&c|&ﬂ9@m%tfuilm&m8 Car bonyl OXy) 1- oxi rany
- 1- azoniabi cyclo e br

( 3@3)33 (BHyraxs2y: e 2, &'@@%@X% yI %ajnja%fyf'ﬁlz(222kh°tane
gt EH?_ gﬁkb&éi@ et hyl ]-1- azoni abi cycl o[ 2. 2. 2] oct ane
rom de

- 9fRr1berlykL3 gétgrgg%%B‘(g(i%oeln%nylgcgtl)fyt)-hﬂago_n?abgcyclgfédi gf(%tane
azgmnagé cyclo[2.2.2] octane brom de (3R)-1
AI | - 3- h -
O T N xS

(ézéﬂbkbyhlemz c@%ltr)fn@rc(a%bla@nt hene- 9- car bonyl oxy) - 1
- azonj abi c%/ oct ane

( 3Ry 0'39 @r‘?ﬁé’{ r?yiz @15198%{& E]Qﬁté'e@ 2%EMY - dxy) - 1-
az @B&rﬁé&@wd @b&g&t&]&ﬁﬂmsawam de

R B o A SOt B g b2 d fdcidne

- ( Brdiyide oxypr opyO S- C - hydr oxy H xant hene-
ig%é))(l):? glg\?ii%rpxng%zg gn abﬁ yl)z/a tgLy% 42r]net%tyl%ent- -en)m 96
13;2@H|561@1;c¢b[§l2|-2qi¢dt)@rrbzt§rbmdélcycl ohept ene- -carbonyl oxyH

E 3%@)2{ %%pﬁg% Ilzg@ﬁf(_%%g @mylb& ?%ycfioxy -2,2-dithien-2-ylacetoxy)-1-

1- dlzdwsisl eycidtb. dlztp@nzrce[taﬂ@liraacémeept ene- 5-

Car bon p%méy ?22 <?ebnI f %%cgt[) )%-a-ﬁy%tr&@gth?/ )le de

) %zbmgtﬁl@)@]lo@z&]@bt@’@mmh@bmmeyl oxy] - 1- azoni abi cycl of

2. %3!3)]-§)-gﬁggroxy-2,2-dithien-2-y|acetoxy)-1 -(3-hydroxypropyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-1-(4-Hydroxybutyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-1-(2-Ethoxyethyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-hydroxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane chloride
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[2-(2-methoxyethoxy)ethyl]-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(2-Hydroxy-2,2-dithien-2-yl-acetoxy)-1-oxiranylmethyl-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-[1,3]Dioxolan-2-ylethyl)-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-{2-[2-(2-hydroxyethoxy)-ethoxy]ethyl}-1-

azoniabicyclo[2.2.2]octane trifluoroacetate
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brom de (3R)-3-[(2 *
) - 2- Hydr oxy- 2, 3- di phenyl pr opi onyl oxy) ] - 1- (4- net hyl pent

WO 300681094332 1- azoni abi cycl o[ 2. 2. 2] oct ane br om deCT/BR003002523

-Al'lyl -3-(2-hydroxy-2-thi en-58--yl pent - 4- enoyl oxy) -1
-azoni abi cycl o 2. 2. 2] oct ane brom de

(3R) - 1- (4- Met hyl pent - 3- enyl ) - 3- (2- Hydr oxy- 2- t hi en- 2-y|
pent 4- enoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de

Rt Ry RS Y b o Brrbs st g

(38iorﬂat£|égrcw by d&a’ﬁe—tﬁﬂtﬁiﬁdéc)etﬁe[(ZS) 2-cycl opentyl -2-h
ydr oxy-2-thie

az &) ab(%?@paogr@nﬂ?)&qyﬁg ZBngFH)geZ 2-dithien-2-ylacetoxy)-1-
(3820rﬂad?d:))c}d[2 32 dcdRe-tAfl ey eacepaat yI - 2- hydr oxy- 2- t hi en- 2

GO bRty bR Sl SRR e Ao ot
Xybzdmatﬁ(%rcmwQQWH%Mhﬂuoloace@awm abi cycl o[ 2. 2. 2] oct ane

(3%9031 fA2%8toPEYOr By 2 AiiPig -GN D v acet o
Xy}azdmétﬁcﬁ}dﬂz 0ydutaeMtifucteacezat@i abi cycl o[ 2. 2. 2] oct ane

( S%E RIS NoPr Ry H{ZMYPY 2 AP IsY 7 YAEIPUKI 2- yI acet o
Xy]az&"néb’lcﬁmz demﬁrwt)uﬂdorome abi cycl o 2. 2. 2] oct ane

e T
géﬁéﬁtﬁlg? Q{Q?oczar%]tﬁﬁm@?iacelmtem o t h| 2- | acet o
&y]@'?l)-' k@ﬁ%ﬁ%&%&&%ﬁlf‘i’%"%é& c%ltgk?n%g?% tﬁx 2] o%:/t ane
br apgdrilgbicyclo[2.2.2]octane trifluoroacetate

)((3]@'?[)33'%52'}? 8%5%@&1%,%“% ylfceztop% d|r &Xt}’ 4 %nf uoro fy%: > | aceto

az aBoradiCyor[D. Q&]&téﬁe&oﬂmeaduajm de

]@Ii *[ %« )(% ? @%%Wg%o@éﬁ!ﬁ ﬁ'\ r¥ 9 )y%c%}oxﬁyﬂa%ﬁ} gb é()lc?o‘ff E%]octane

abﬂﬂhldél cycl o[ 2. 2. 2] oct ane brom de
]@Fi 1% 3(%? @5&%%&%%6 ¥.f|2 rpthﬂé&?{gxy% tﬂoﬁ&b%yéﬁhﬁ%ﬁ]gdane
yI Phostigé | - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
(3R)-1-Allyl-3-(2-fur-2-yl-2-hydroxy-2-thien-2-ylacetoxy)-1-azoniabicyclo[2.2.2]octane
bromide
(3R)-1-Allyl-3-(9-methyl-9H-fluorene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide
(3R)-1-Allyl-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-(4-methylpent-3-enyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-Heptyl-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-azoniabicyclo[2.2.2]octane
bromide
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-oxiranylmethyl-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-(9-Hydroxy-9H-fluorene-9-carbonyloxy)-1-[2-(2-methoxyethoxy)ethyl]-1-

azoniabicyclo[2.2.2]octane bromide
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(3R)-3-(9, 10-Di hydroant hracene-9-carbonyl oxy)-1
-(2-hydroxyethyl)-1 - azoni abi cycl o[ 2. 2. 2] oct ane

wWh2or0es42 PCT/EP2005/002523

(3R) - 1- (2- Hydr oxyet hyl ) - 3- (3#-xant hene- 9- car bonyl oxy) -
1-azoni abi cycl o[ 2. 2. 2] octane brom de (3R)-1

- (2- Hydr oxyet hyl ) - 3- (9- hydr oxy- 9H xant hene- 9- car bonyl o
xy) 1 - azoni abicycl o[ 2. 2. 2] oct ane br om de

2- Hydr hy d fl - 9-
boIok {1 A2l e PUl SIS TISRG ST asecirFarBoryIow )1
wg}drﬂatﬁ@yc ﬁQQ’fd&ér{%er%e( 9- et hyl - 9Hf | uor ene-9-carb

onyl o - "azoni abi cyc 2. 2. 2 oct ane bronide  18. .
o GO A GFotmneeng: %aféwm SRpDRHEIable fy2Iognd bromide
( )-1- metr(ylplanmél%hﬂ -xantheﬁe OfBartfonyRRf-P are as

de ned in an cl alns to 17, which process

coﬁﬁ?ﬂ'%té%yclﬂ[l%é@ﬂ%t er@"'ﬁ‘ﬁ’@ ni trogen atom of the

az @m)cmhyliz (@Lrﬂathwfgmxmm@da%nvﬁ@mul-@zohIdblc)/clo[z 2.2]octane
(I'l'1)wherein p and D are as defined above, wth an

al RIAMi#® ng agent of fornmula (11): B (CH2) - A - (CH

2) '('SR)\M -AI13-(OLREE XY - IBI-xdhtheh e BarBb Ay Sxyd 3 -akdhiabRgclo[2.2.2]octane
above, and Wrepresents a |eaving group. 19. A

phBFIRiER Ut i cal conposition conprising a conpound
aC@m)OH (EOHY @ oRYBrosyME3-0d-hfdraky®H-kaktAeds Otcarkmhiyloxy)ur-e

pharnaceutical |y acceptable carrier or diluent.

2032%"%%&5%8 %%W%@'qeo any one of claims 1 to 17,
R)PhANYIRCEO! HChy PO BRCHbArz0[ EeWhEblegeiScarbaiymxyB) -

for thera utlc use in a thod of treatnent of the

huRBEANRICHHAL2 GACBHRPOPIE  Use of a conpound

ac ¢3r)H -pgMethyfent-8RayIps-(¢0 al wehydird-SH-tbenes[aallcycloheptene-5-

D o oS BB R B g, Lo, CLa m I o

r e%m)tﬁt\wls&[(mqtrq@m@lz DHipp&sigropivh@styladzodiabeade[2d. 2]octane

d SBP(.)rmlde
(3R)-3-[(2*)-2-Hydroxy-2,3-diphenylpropionyloxy)]-1-(4-methylpent-3-enyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-Allyl-3-(2-hydroxy-2-thien-2-ylpent-4-enoyloxy)-1-azoniabicyclo[2.2.2]octane
bromide
(3R)-1-(4-Methylpent-3-enyl)-3-(2-Hydroxy-2-thien-2-ylpent-4-enoyloxy)-1-
azoniabicyclo[2.2.2]octane bromide }
(3R)-1-Allyl-3-[(28)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(4-Methylpent-3-enyl)-3-[(2S)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-Allyl-3-[(2R)-2-cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy}-1-(2-hydroxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy}-1-(3-hydroxypropyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(4-hydroxybutyl)-1-
azoniabicyclo[2.2.2]octane bromide



10

15

20

25

22. A nethod of treating a respiratory, urological or
gastroi ntestinal disease or disorder, which nethod

wOoconpe9ses adm ni stering to a human or ani mal PEatERRMGS/002523

in need of treat nment an effsgtive, non-toxic anount
of a conpound according to any one of clainms 1 to 17
or a pharmaceutical conposition according to claim19.
23. A conbination product conprising (i) a conpound

anGaner Ieshasaprenpery e A tbre 2 p R iR 1o &

r e&ﬂd(o&?é’th{dxy)éth@l! 0Qiz6@hbioycig22t2]aitaiectsbmidd  di sease or

OB Rk i e BT s RS i RSB o

Corazbhlsblagcld[[z)z Fosonmbromideaaccor ding to any one of

o bR B B 208 EE T Fyprpenty- 1

an(é/z@hlab|ey&(@{12@f2]6¢‘t§né¥ro(rhd'd34) ant agoni st for
g%hgﬁéggé-%ycfé@ﬁe Fg{‘g?@?)‘%@ﬁgé Igaylace‘?oxy] [l1 [é 4? ~hydroxypiperidin-1-
yl)propyl]-1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-[(28)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1-[4-(4-hydroxypiperidin-1-
yl)butyl]-1-azoniabicyclo[2.2.2]octane bromide
(3R)-3-(9,10-Dihydroanthracene-9-carbonyloxy)-1-(2-hydroxyethyl)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-Hydroxyethyl)-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2. 2]octane
bromide
(3R)-1-(2-Hydroxyethyl)-3-(9-hydroxy-9H-xanthene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-Hydroxyethyl)-3-(9-hydroxy-9H-fluorene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide
(3R)-1-(2-Hydroxyethyl)-3-(9-methyl-9H-fluorene-9-carbonyloxy)-1-
azoniabicyclo[2.2.2]octane bromide

18. A process for producing compounds of formula (1).

0 D

B"""(CHZ)n’—' (CHZ) N\(CH ) \Q)/

X
()
wherein B, n, A, m, p, and D are as defined in any of claims 1 to 17, which process
comprises quaternising the nitrogen atom of the azabicyclic ring of a compound of
formula (lll):
O D

N~ (cH,); \”/

O

()
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19.

20.

21

22.

23.

WO 2005/090342 PCT/EP2005/002523

24.

-59-

wherein p and D are as defined above, with an alkylating agent of formula (l1):
B—(CH,),—A —(CH;),—wW

(1)

wherein B, n, A and m are as defined above, and W represents a leaving group.

A pharmaceutical composition comprising a compound according to any one of claims 1

to 17 in admixture with a pharmaceutically acceptable carrier or diluent.

A compound according to any one of claims 1 to 17, or a pharmaceutical composition
according to claim 19, for therapeutic use in a method of treatment of the human or ani-

mal body.

Use of a compound according to any one of claims 1 to 17, or a pharmaceutical compo-
sition according to claim 19, in the manufacture of a medicament for the treatment of a

respiratory, urological or gastrointestinal disease or disorder.

A method of treating a respiratory, urological or gastrointestinal disease or disorder,
which method comprises administering to a human or animal patient in need of treat-
ment an effective, non-toxic amount of a compound according to any one of claims 1 to

17 or a pharmaceutical composition according to claim 19.

A combination product comprising

(i) a compound according to any one of claims 1 to 17; and

(i) another compound effective in the treatment of a respiratory, urological or gastro-
intestinal disease or disorder

for simultaneous, separate or sequential use.

A combination product according to claim 23 comprising

0 a compound according to any one of claims 1 to 17; and

(ii) a B, agonist, steroid, antiallergic drug, phosphodiesterase IV inhibitor and/or leu-
koteriene D4 (LTD4) antagonist

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



