- 28 June 2005 QUI NUCLI DI NE DERI VATI.VES AND THEI R USE AS MB ANTAGONI STS Thi s

“invention relates. to new therapeutical Iy useful quinucli cgwﬁngezroiogati ves,
to 5 sone processes for their preparation and to pharnaceuti cal
conpositions containing them The novel structures according to the
i.nvention are antinuscarinic agents with a potent and long |asting effect.
In particular, these conpounds show high affinity for nuscarinic M

receptorss.g_'gmgy | t S in glands and 10

snoot h rruQ T U GE?‘:E;I?% Lég@i‘w'ﬁ?@f SEAS A ‘ 1 asynpat heti c
system on gl andul ar secretion and on the contraction of visceral snooth
nmuscle (Chapter 6, Cholinergic Transm ssion, i n H P. Rang et al. ;

Phar macol ogy, @hurisiddibn %Mtég&atWtheré\@m@rykuse;&%@nuci.\@néeém%é3& are
therefore known to be useful for treating diseases 15 characterised by an

i ncr eased SPREAPFRSEER &2 Belr rirpargfipneiich s pharmgcauingl apmpegiiansi emtaigng by

- snoot h muggdsge contraction (R M Eglen and S.S. Hegde, -(11997), Drug News
Perspect., 10(8):462-469). Exanples of this kind of diseases are :

‘respiratory di § ?G@Y@ sﬁu@tﬁ_r%sa%wﬂm te th@)_tﬁ‘é!_?'ﬁw@fﬁ_@nﬁwvﬁ@rﬁ@tﬂy&%h&@ﬂ%&

(COPD) , - bpeRahhhd Sond IRUSD edbcth P BEARAGE | LY coRPbiNEy shRP h@ﬂugpni?]%r o

rhinitis; urological” disorders such as urinary incontinence, pollakiuria,

neur ogeni E§FAE Mabrecepiosy déis, subhoesy aserania redapiii Piegettiin glands and

gast r g nt embbidhus @ 23R8 FUFate4!Ha S&ithioh) LARYS PIREDASYIMIANRC SRRRT bE

colitis, djverticulitis and peptic ulceration; and cardiovascul ar

" di sor ders9ENeHangeerghan nd| ot qorirantion fadgesspldsmoothanuptie (Chraptttidcar i ni ¢

Recept or Agemepdie BALABLAHOR 19PS Rdnd GO ML ABELGY, B rchil? PiviHaStone,

 Phar macol ogi cal” Basis of  Therapeutics, 10the edition, MGaw H ', Ney

York, 200%y.Yorke®¥Hpounds of the invention can be used al one or in

associ ati on W 8 ahb@bnisE" W8S RABTRE! ¥ndvaPabded aser@f ffé?rCTtrbé’ﬁwd RideBSes
treatnent of these diseases. For exanple,. they can be-admnistered in.

~ conbi frat i oirrafierraddy. %tﬁﬁf‘?@ﬁ@‘?- P@"taéY'BpéFé‘?t’%FﬁrﬁeaPY EKefseive ;g!ﬁj@lylaggec_retpn

* phosphodi @sbekamei MusBRi ddntr8&tonaRRN. ESMKOIId 8re d_(e,LT%h,amhaméts for .

- 'si mul t‘ane%s,, separate or sequential use in the tredtient. of a Fespiratory

di sease. épéﬁi-dpfﬁééﬁgﬁﬁ_ﬁbunds are useful for the treatnent of the

respiratory diseassss Gelms IRl oPBRYSsdsNa@SRRpIrAbhOBisYidER B9 thdtht

steroids, ,antiallergic drugs or _phosphodiesteerase - 1V inhi;bitors. 35 - .

_ ~abstructive pulmonary disease (COPD), bronchitis, bronchial hyperreactivity, asthma,

20 cough and 'rhinitis;'dljofogif:ai disorders such as urinary incontinence, pollakiuria,
. :neqrogenic or ‘un_stéble bladder, cystos_pésr,ﬁ ar_ld-chronic cysﬁtis; gastrointestinai '
~ disorders such as iritable bowel syndrome, spas‘fic Coligis,:diverticulitis and peptic”
ulceration; and cardiovascular disorders such as vagally. induced sinus bfadycardia
. (Chapter'7, Mus'éaﬁnic Receptor Agonists and Antagbhisfs, in Goodman and 'Gi!ma'n’s
25 - T?ré'Phannaco!ogical Basis of Thérapeuﬁcs, 10the edition, McGraw Hill, Ney York," |
o 2001). L D A | ' o
The compounds of the i'ri\;rénti_on can be used alone or in ars's‘ociation with other
.drugs commonly regarc_jed as effebtive in the treatment o:fr-t_hese'disez‘asés'. For exampié,. |
A _they can be édmihis‘tered in combination with Bz-agdﬁists, steroids, anfiallergic drugs, .'
30 bhbsphodiesteras'e v _‘ iﬁhibitors' an/or leukotriene D;i (LT‘D4) ' antagonists “for.
| simultaneous, separate or séqueniial use in the treatment of a respiratory disease. The
- claimed compounds are- usefuf for the treatment of the respiratory diseases,=detai!ed
above in associatiéh with Bz-agdni_sts,‘st'eroids; antialtergic drugs or pﬁosbhodieé.teraée
. Wihibitors. | o e




28 June 2005 2 Conpounds with related structures have been described as’

anti-cholinergic and/or anti-spasnodics agents in several %Sﬁanéo%s For
exanpl e, FR 2012964 descri-bes quinuclidinol derivatives _of

RL-~YO R2rte. i/ ON 10 in which®Ris H OH or an alkyl group- having
| to 4 carbon atons; R is a phenyl or thienyl group; and R2 is a.

cYcl ohexY1l, cyclopentyl or thienyl 9rouP, or, when Ris H R and R2

‘together with tIRIROANES Wit hated  sFHcITes haye deenadesstbastias ofiehalinergicycl i
group of éﬁ&%rfﬁ{tmﬂagmo&cs/‘%bhmgﬁ\éé@e%'pﬁféné is -0-, -5 or -CHZ-, or an
acid addition or quaternary-amoniumsalt thereof. In United States Patent
US 4, 465, 834 aF&rasasﬂ@Jﬁ BR 20201 deserdes aninughidinehderativen ef thefaimda OH  R1-
COOR3 R2 20 are described in which R is a carbocyclic or branched
~aliphatic group of 3:-to 8 <carbon atons (such as phenyl, cycl ohexyl, .
cycl opéntyl, cyclopropyl, cycl oheptyl, and isopropyl) , R2'is a branched
-or linear aI i phatic group containing 3 to 10 carbon atons 28 June 2005 3
wth 1 or 2 olefinic or acetyl ean@.I bgnds, or is a phenyl et hinyl,. a styryl,

‘or- an ethynyl. group, and R3 is an Ikyloor clic group of 4 to 12 car bon'
atons containig a tertiary amndRitr en\@ conmpounds of the invention .

are also clainmed as either the free ‘
: N~

10
in which R is H, OH or an é[ky! group haiJing 1 to 4 carbon étdms; R'isa phenyl or-
thienyl group; and R is a cyclohexyl, cyclopenty! or thienyl group, or, when RisH R' -
and R? together w1th the carbon atom to WhICh they are attached, form a tncyclic group
of the formula: '

i5 : ,
' | in which X is -O-, -S- or -CHy-, o
or an acud addition or quaternary ammonium salt thereof. ‘
~In Unated States Patent US 4, 465 834 a class of antlchohnerglc drugs havmg =
the formula |

OH
R1—-I—COOR3 -
20 o - . | |
- “are described , in which R" is a carbocyclic or branched alibhatic group of 310 8
carbon atoms (such as phenyl cyclohexyl cyciopentyl, cyc!opropy! cyc[oheptyl and
|sopropyl) R2 is a branched or linear ahphatlc group contaming 3to ‘10 carbon atoms ‘

G9fhula 5 R



_cyc[oalkyloxyalkyl, hal oal kyl

base or - the acrd addition and quaternary ammoni um salt fornms thereof. 5 In
United States Patent 4,843,074 products of formula O Hoiﬁigﬁ%

descri bed, wherein X = H, hal ogen, |ower alkyl, |ower alk 'hjﬁﬁ%xy and R
=. norpholinyl, thionorpholinyl, .piperidinyl,

1, 4- di oxa- 8- azaspiro[4 S]decanyl, 4-(2,6- dinmetylmorpholinyl),

4- ket opi peri di nyl , 4- hydroxyprperrdrnyl 4-substi tuted perazinyl. The

| ower al kith h1aPi delefiist @ apatyerialbPeds Rl i RaPhatyisthing o8 Isﬁmélc@'eﬁﬂ &é\yéwaci d

addi tion gkfipsahd K% anidhgl BBt Bradieor H¥PN? icabon s ceRtainth 844093

descri bes esters of 3-quinuclidinal {)ﬁ di substituted ]gl; icolicC acids
"N OH O__2mino pitrpgerp Thp gomppidids Cﬁfhﬁ? W@@ N a8 Blgo slaieed apledherdhe §fe$5. wher e
Ris phen}ﬁlase b‘ﬂﬁ&%ﬁrﬁ'édﬁﬁ:%ﬁ afd qaalaﬁw HhRfbnkin 5 fohhSefdipst i tuent s

i.ncl udi ng al koxy, itro, am no, alkylam no, dialkylamno,

acyl anfno, andin ‘tJmlteldISiI@ﬁeérﬁ’éﬁWM 8457 Apreiegts oRformallahy dr ogen, al kyl,

cycl oal kyl, al kenyl, cycl oal kenyl, alkynyl, alkyl oxyal kyl,

or hanaIkenyI In WO 92/04346 are descrrbed
ket OH O SN 25.28 ‘June 2005 4 and their

[ where X i's a phenyl (optionally-

substituted) or a thienyl group~apd "Het" is either (a) a five nenbered .

ni trogen- contai ni.ng heterocycli g‘%up, (b) an oxadi azolyl or thiadiazolyl

group, or (c) a six nenberedOitreogen-cqntai ni.ng heterocyclic group, and
il ede@pti on see the above nentioned

a

N

conpounds of formula 20 X (CHZ
pharmaceutical | y acceptabl e sal

rnis | or 2. (For a nore 5 detg
publ i cation) Azoni abicyclic cqm’)ouﬁds o] eneral structure, reI'at ed -to

t he conpounds of-
are described, - wherern X = H, halogen, lower alky{ lower alkoxy, hydroxy and R =

morpholinyl, thiomarpholinyl, piperidinyl, 1,4-dioxa-8-azaspiro[4,5]decanyl, 4-(2,6-
dimetytmorpholinyl) 4—k'etopiperidinyt 4- hydroxypiperidinyl 4-sybstituted piperazinyl.
The lower aikyl halide quaternary salts and pharmaceutically acceptable acid addrtron o
" 10 - salts are included in the invention. - _ ' : ' :
' us Patent 4 644 003 descrrbes esters of 3-qurnuchdrnol of alpha drsubst;tuted |

Rt O

gl:colrc acids

L 'and their pharmaceutlcally acceptable salts , _ _
[T I ~‘where R is phenyl, unsubstituted or substrtuted up ' to three substrtuents |
‘ inctudrng alkoxy, halogen ,. nitro, amino, alky|am|no dtalkyiammo acyiamrno and
trifluoromethyl; and wherein 8 is hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl
. alkynyl, alkyloxyalkyl, cycloalkyloxyaikyl haloaikyl or haloalkenyi.
- InWO 92/04346 are descnbed compounds of formuia

20 o - {CHY),, -Het




the invention are disclosed in V\D 01/ 04118 The pr esent | nventi on provides
new qU| nucl i di ne ester derivatives with potent 10 ant agon%sﬁur?ecﬁdg\é' ty at
muscarinic M3 receptors which have the chemnical structure “descri in

“formula (1): RLR4 R5 01 B (CH2)n A - (dCHz)m NV-+(CHZ)P OR6 R2 R3 X (I)
wherein B is a phenyl ring, a 5 to 10-nenbered heteroaromatic group

contai ning gne 15 or nore_ heteroatons, or. a naphthal enyl,

5, 6, 7, 8-t &' alkGllr BRpRCRdically | accepiahleopAIts] Wheigol VI isoR Bhesiibrigptiogaibup: R |
R2 and msawmte@dspsmﬂ%w ﬁrduﬁpér?dsei%t & eha{&r%géﬁ @le %@&Qd%% or a

hydr OXy group & group, -
- - ooGPe‘?ta@rng SFOQV@'GpQ"OBPf éb) sarr ar@mzob«l opripiseieadlyl grospber (el sik or

| unsubst it whepbbdrOnHitrgale ki on neheRIid g E@Encﬁ?ggnf‘?ézh bP@EgF@ﬂ%nﬁ‘lb?{e 20

represent a hydrogen atom a rai ght or ower al group, or
toget hér fgtafied af?ﬁcapﬁl%y,csqedheah@ve manmeambimtlor@get her forman ar omatl c or

- alicyclic ring 1 r
represents a 0 ASenabiolti REABYGNISCot BiRirallah gl RIGERI L R A
-CO, - -0- the 'EYﬁnﬂQn are dipatpsed in§Y0)01/0444% - NRO-, wherein R9 and RLO each

[ ndependent ly represent a hydrogen atom a st rai ght or branched | ower
al kyl group, or together forman alicyclic ring: mis an'integer fromoO to
8, provided thdbe wrrsanhiagention gropiges n@mﬂlzqumtphﬁilseeasterrdeegelﬂvemvum notermt 2 and.

the sypst hhig bmgx aa.vf heat%ﬂ?%aﬁln@ facHdce rowgmeQ@ the (REmiaP strudy
e C P ‘%e

onflgu atrons o asynmetric car ons

position inclfudin POSSI

R4 represéeﬁ%ibadgrf@w!@ﬂ)structure . 28 June 2005 5 Rll R11 Rl1 R11 RI1 5

wherein R' represents a hydrogen or hal ogen atom a hydroxy, group, an

al Koxy . group, -a nitro group, a cyano group, -CO2R72 or -NR12 3, wherein
R72 and R' aregqdentical or different and are selected frdy hydr ogen and .
strai ght. or branched-] ower al kyl groups, or r pranched,

substituted or unSw { t ut'edl ower al kyl groug, . e RS
: ~R3 | X
U |

- wherein Bisa phenyl ring, a S to 10‘membéred heteroéro'rnétic group cd,ntaining one-
15- or ‘more heteroétoms, _or a naphthalenyl, 5,6.7,87tetrahydro_naphihalenyl,'-
- benzo[1,3]dioxolyl, or biphenyl group; R', R* and 'R® each independently represent a-
~ hydrogen or halogen atom, or a hydroxy group, a phenyl group, -OR’, -SR’, -NR'R?, -
'NHCORY, -CONR7R?, -CN, -NO,, -COOR’ or -CF; group, or a straight or branched, .
~ substituted or unsubstituted lower alkyl group, wherein R’anq,R“ each independently -
20 ) represent a hydrogen atom, a straight or branched lower aikyl group, or tog'ether form .
an alicyclic ring; or R1 and R? together form an aromatic or ahcycllc rmg or a
: heterocychc group; '
nis an integer from 0 to 4
- Arepresents a group selected from -CHz—, -CH CR-, -CR"—CH CR“’R"’- -CO- -,
25 -8, -S(O)-, -S(O)z_- and -NR’-, wherein R® and R" each independently represent a
‘hydi"ogen atom, a straight or branched fower'alkyl group, or together form an a!i,cyciir:
ﬁng, . ) o ’ R ’ ; .
mis an integer from 0 to 8, prov:ded that when m—O Ais not -CHy; o -
‘ - p is an integer from 1 to 2 and the substitution in the azonia b:cycllc ring may be in the
. 30 2, 3 or 4 position mcludlng all possible confi guratlons of the asymmetric carbons ' |

R represents a group of structure



RS represents an alkyl group of 1 to 7 carbon atons, an al kenyl group
containing 2 to 10 .7 carbon atonms, an'al kynyl group cont 32811;]?%2%050 7
carbon atonms, a cycloal kyl group of 3 to 7 carbon atonms, or a group of
formula g 1, RI1 whereing=1or 2%nd R is as def i ned above; R6
represents a hydrogen atom_. a hydroxy group, a nethyl group or a - CH2CH
group. The asynmmetric carbon I n the al pha positi'on to the ester group,
which is substituted by R &p, and R6 ey pave R or S configuration.

X represents a pharmaceuti aIIy ccepRabIe anlon oh1a nDno or pol yval ent
acid. In the quaternary a |nvent|on
represented by formula (I |vaI anr is associ at ed
with the positive, charge the atont e an |on of various

m neral aci-ds such as, for ex | e, chloride, 20 brom de, iodide, sulfate,
nitraté, pﬂﬁ%‘haﬁ & TERFESSIHS A Qﬁe"a@f trlegsn atossi @ hydiowy msourt ain allexanl e,

acetate, MREALnOUIBAA! £ oyfid LALE, CSRALE\BUCS] RALRin R LIAR®: ol ate,

mandel at e, uoroacet at e hanesu nat e and p-toluenesul fonate.

pref er.abl ydengigal ofi ciﬂ‘rere@tl st a@ daleniect fipor hydeoganr and eleaightonti kianchedipieit e,
nitrate, aggt @E@ps ﬂ'gght %.%faﬁéke su%gﬁtﬁteﬂa&r%ngubétrfdted H%Pﬁ'lﬁﬁtg?&uﬁ More.

pr-ef er abl y X “is ch If1 uoroacet ate
met hanes uiRpHeRgsents 'Hﬂea"@d)ﬁiwerﬁlé tof cerben ptceeenan plkemh tdrowp rzmee@ar&ted by

the f Q'b”“'?eca%c)n at9ﬁ§cé¢]£’iﬁﬂwfgfb\& cohBirfily 3RY7 Ba%en %%L‘ﬁns Y XH{BEIRY ?cy tric

car bons, include | e stereol soners. rs and
i xt ur es SftotHarhongtems, pag brougiof firmulehe scope of the present i nvention. .
30 As used herein, an alkyl group is typically a |ower alkyl group. A lower

al kyl group preferab-lyfcontai ns 1 tog-§, preferably 1 to 6 and nore : '
preferably 1 to 4 carbon atons. In ar It is preferred that such an-
al kyl group is represented by a nethyl, F¥/ , -propyl, including i-propyl,

or butyl including a n-but I, "sec- butyI and R'drt - butyl,  group. ' An al kyl

group conwiersimg =1 or® ancdcBF' iwas defined absverent i oned herein, such as 28 June -
2005 6 tlat ! Loned above .
5% o aforePRERS et o, TS ol 4 ALY ordlid b a2ReBRLIRACY 2
subst i t ut dtielasymemeticloarbagrio thpsalplm posititado e estar groapudiicts tsrsubglituted by -~ - -
~branched glskyd aﬂéaﬂ%y%%%ﬁévé‘gorfrw%h&nt0 6, pref er abl y from1l to 4,

carbon at ons 4s
: X represents a pharmaceutrcally acceptable anion of a mono or po[yvalent acid.

In the quaternary ammonlum compounds of the present invention represented
by formula (B, -an equivalent of an anion (X)) is associated W|th the positive charge of =
| the N atom. X" may be an anion of various mineral acids such as, for examp[e chioride,
20 . bromide, iodide, sulfate, nitrate, phosphate, or an anion of an organic acid such as, for
: _example, acetate, maleate,:fdmarate, ei_trate,' oxalate, succinate, tartrate, malate, .
' mandelate, triﬂuoroacetate, methanesulfonate and p-toluenes'ulfonate, Xis preferably
" an- anion selected from ¢hioride, bromide, iodide, suiphate, nifrate, acetate, rnafeate, _' _ '
- oxalate sucoinate or triﬂuoroacetate More _preferably X is_ chioride, bromide,..
25 trifluoroacetate or methanesulphonate | B
h The compounds of the present mventlon represented by -the formula -
- described above which may have one_or more asymmetric carbons, rnclude all the
possible stereorsomers The smgle rsomers and mtxtures of the isomers fall w:thrn the -
'lscope of the present invention. o , | .
30 - As used herein, an alkyi group is typlcally a iower alkyl group. A lower a!kyi -
group preferably contains 1 to 8, preferably 1 to 6 and more preferably 1 to 4 carbon
. atoms. In particular it is preferred that such an alkyi group is repre'sented by a methyl, - -
o ethyl,--propyl,_' including i-propyi, or butyl including a n-butyl, sec-butyl and _tert-bu‘tyl
group. "An alkyl group containing 1 to 7 carbon atoms as mentioned herein, such as



5 mentioned above, which may be unsubstituted or: substituted in any
position by one or nore substituents, for exanple by 1, 2 %ng%e 005
substituents. ,. When two or nore substituents are presen eact
substituent may be the sane or differeft. The substituent(s) are typically
hal ogen atons or hydroxy or al koxy groups,. preferably hydroxy, or al koxy:
roups having 2 to 7 carbon atons nentioned herein, such

gr oups. AI ken
as. t hose ?téﬁ?réggﬁg‘éay&/ TRE b@%o@lﬁ syl GEPup 3§ MEntieNedADWE h et 8lips -

such as ethg@itfbd peftyl, ﬁé,@bgh@p r@_rpanched propenyl, butenyl, pentenyl
hexenyl or heptenyl '

The Ie bond may be in any position in the
al kenyl group, %EHaIE{SS‘{?ﬁt'tPF?é’ owehal QFBHP% mepfigrad, hegipiipdn Siriht o to 7

carbon at %%cﬁ@@blk?ﬂ%@uﬁ@&&itﬁinmélfﬁblh 2% Tshgﬁeeera% ffo%@ﬁetﬁant:&@ométank@agr oup
R5, .are stralght or anched groups such as et or straight

or br anch&EEeshahovep which )2y b ErsHbglitutad W@P?%y ed "TI?@YtPP?%‘Pfébbeﬁmoﬁay be

in any’ poshdre OfLbstitubhe, %Mésayrhplgrtaﬁm §L&h3a§1&ﬂtubh@. t-aiRA N Ao DN ehord koxy -

groups nentjoned herein, such ose that may be present in .the _group B, |
are typi caHPSfityenie ara| RBssNtgeaepSubsLent gayy B‘Ejptﬁecﬁﬁ‘%l% diffetenbm The t 06 °

carbon  2QuedtRmEi(sPp Ykity Hai@dnlatomsdol AYdeRy af Alifoxy! Seupy Hreea

- chai n bei ng branched or” strai ght. Preferred al Koxy groups i nclude met. hoxy

et hoxy, nl¥¥ERHR0akeXyFBWIXY, n- butoxy, sec-butoxy and t-but oxy.

Cycl oabkyl gr oppen@angtodpd RYGAd © @rp%omm%%ulaﬁé@lnamw%@ﬁ%asqh&%rW' se
specified, typically contain trom3 to 8 carbon-atons, preferably from3 to

6 carbon reRsesenigch b thw@%ﬂwﬁreg?%%t enbrageiied, 9rques rsusl SSoetheyl.oors

- carbon at @FBight"6t BARCEYE bRRYA ylbuteﬁgplpféhtétnyi hek¥ @) ReitptdnyBNdheYgdupexy! -

Cycl oal kyI groups containing from carbon "at ons i ncl ude Cycl oal kyl
groups of bgng pnag bedp Bﬁhp‘é‘%‘%ﬂ?ﬁméﬁ*ﬁjalﬁwl @raept SHch asiethg teyFal €oRqd-ng ment i oned

inrelation tOAlﬁyré@"gilm% Héﬂm alhyy 688bAIdSMe hidAtiondP hddbin, RUBH @5aRbse 5 tO
10 carbon atons l'es of arorratlc %rou s include 30 cycl opent adi enyI

phenyl15 anéeﬁﬁ%iﬂﬁ‘f%bkmlgfow Reget SEajNtios benched giogRs sHelt 2xethydlyPromdit i oned
herei n i sof ¥PhigR! dr¥brahched BudByi, I%xgﬁﬁ‘épheét‘}ﬁﬁ AheRriple bBnd@'ma g Ugenber ed

. group, containi n% one or nore, hetéeroatons seleCted fromN, S an
'9

Typi cal | yin any pesitign i the ek gsaer PECARE O Hiestegninal bandk er ably 1 or 2

het er oat.ons. Aafxgke gfw(a%'msm Qe HePSiRAEQIFREE GhalizOfBt MRy, BE pRasedt 7 Bl © ri ng
or two or nore fused rin wherein at | east one ring contains. a.

het er oat offOUREap? BPicatly 16 PO IPEPY thal s gjowes GaRERINSeForay|to spﬁ?ﬂ?%‘l i dyI
pi per agi Nyloms, PRIORBH FHh 1 tB ki QIEEBSPABHsMHe h Yddéﬂidh' cha':d’fbgﬁgzg}a)‘lbhed or

I m dazol [ gl’_;:yl lgyr azol inyl, indolinyl, 28 :
ight. Preferred alkoxy groups include’ methoxy, ethoxy n propoxy, i-propoxy n--
butoxy, sec-butoxy and t-butoxy. i o '
- Cycloalkyl groups and alicyclic. groups méniioned herein, unless ofherwiSef
R spé_ciﬁéd, typiéally contain from 3 to 8 carbon atoms, preferably from 3 to 6 carbon
25 atoms. 'Cyc'loalk'yl groups and alicyclic ﬁngs of 3 to 6 carbon atoms inciudel
L cyc!opropyi cyclobutyl, cycfopéntyl and cyclohexyl. Cycloaiky! groups contalnlng from
3 to 7 carbon atoms include cycloalkyl groups of 3 to 6 carbon atoms and cycioheptyi
~ The aromatic ring mentioned in refation to R' and R® typically contains from 5 to
- 14, preferably § to 10 "carbon atoms. Examples of aro_matic groups ijncluder '
30 . cyclopentadienyl, phenyl and naphthalenyl. : o
A heterocyclic or heteroaromatic group mentioned herein is typlcaily aSt10
membered group, such as a 5, 6 or 7 membered group, containing one or more N
heteroatoms selected from N 'S and O . Typically, 1, 2, 3 or 4 heteroatoms are" ;
' present preferab[y 1 or 2 heteroatoms. A heterocyclic or heteroaromatic group may be
"~ 35 a single. nng or two or more fused nngs wherein at least one rlng contains a
heteroatom. Examples of heterocyclic groups include piperidyl, pyrroiidyl, p|perazmyl, |
~ maorphalinyl, 'thiomorphoiin‘yl,‘ pyrroilyt, 'imidazolw, i_mida_—zolidinj)l, pyrazolinyl."l'ndqlinyl.



7 isoindolinyl, pyridyl, pyrazinyl, pyrinmndinyl . pyridazi nyl, indolizinyl,

‘i soi hdol yl, i ndoI yl, i _ndazol yl, purinyi, quinolizinyl, i s&g\u oi@ﬁs

~qui nol ylI', phthal azi nyI napht hyr| di nyl, "~ qui noxalinyl, qui nazold
cinnolinyl, pteridinyl, quinuclidinyl, #triazolyl, pyrazolyl, tetrazolyl
and thienyl. Exarrpl es of heteroaromatic groups I ncl ude pyri dyI thi enyl, 5
furyl, yrrol I m dazol yl, benzot hi azoly pyridinyl, -py :

pyr azi nyl S "?H dP¥AYL p%ﬁ’”ﬂaﬁ]’rﬁ?‘p'“ﬂ rRYEFj%'”YLr HH’QQ%’I‘SSL'I 'SOﬁGP[V'ndeOEY’

qui nol yI, mceegm nghryrryr RftirldfiRd] rlk’oqurrﬂ%‘?htdh‘{ﬁdlﬂ rthha[aﬁH{l,‘l n%ehrhwdmr
qui nazol i n cinnolinyl; triazol razol rein a ‘hal ogen
at om i ncl dﬁé@xermrl uewnﬁ@"nﬂhrequr@yl brafeﬁrhnﬂ oqawmefaﬂlmé' fzﬁ’?é‘?ﬁ' t DREolll y a

fluorine, &f8R1 NP thidHydM e;?arﬁ;sreénof Ja@tef’dsa%eéﬁ@gr&ee‘neérmspm fyl‘ %.ahl}ra (1)

are those wherein B represents a é‘{ yrro hi en
bi pheny! , i HYFRIYEninidazslyl, 6benzotma axrﬁmlﬂr @rvrgazmyl pynmadmyl

benzol[ 1, 3]p?h<9>al&‘%rly}’'rmdduﬁ1 Hé%éb'lyﬁ’ ! p%yibﬁﬂﬁeﬁrh'[%ﬁﬂin%'th{hﬂ‘téﬁ%zrriyp n%ﬁﬁﬁqyﬁc}fﬁﬁr a
phenyl , pyrrolyl, hi en ryl; Dbiphény napht
8-tetr ahyﬂﬂtﬁ‘ﬁéﬁlﬁvhavléﬁwmﬂr ClﬂﬂQE'BY'bEﬁZ@‘V'lar@]Rﬂfr@%@bd yl group such as a phenyl

thienyl or pyrrAglaéled%rérpa rérdaex A RS HiEeRE, Mo BiddkiHe &F i aﬁrrreh one,

two or three gr whi ch may be in anhy position on t ring.
Typi cal | y atam, q!P'Gﬁils’@tfb{Orfﬁ%rtCé@"O? oshiestine 8oed with one group, for exanple
"when Bgis a phenyl group it may be substituted in the 2, 3° or 4 position.
Typically, Rl, R2 and R3 each independently represent a hydrogen or 20 '
hal-ogen atom ‘Breferred, gerorgundaeaf Hgmmula &) grpthope WhergiDB représgaisox phempy| |
- OWe, NHERMR, , CQOMs

parti cuI ar aoIyl I_!dr ogen ﬁ’SP\IB%P ?Wg\'é‘ra p@ﬁglgpwne at o(r;ir' o? %ﬁ@g@ggwthé}enyi

- CH2OH, -mzou olyl, Nﬂe@&eyi arcgqrethiazeiyl groNppin pastiaNes @pherermmgrobup ' The
nost pref ﬂ{ré psbrpl%% ?ute ylar% hrsdrqgee»m};émrddaemh%hw'crre or

subst | phenyl "groups may represent B

hydr ox es o
- are té%/ yl. enwﬂ gﬁrqxglybgmumﬁum pphenyy thiemyd oy ayispiv@/gur. 2-, 3- and -

4- hydroxyphenyg bgu ubstifdiid oAstgmerefaﬂmﬂuke @Beofr%@eg &.@ERQNWFQ“ of
formula (1) are those erernn— 1, mis anrntege roml to 6,

par ti cul awhighimay be dt agy paﬁtrpmonélm eeent’fypeaﬂntﬂs uns or gybstifutede- . 30

-0- or 'Swrtﬂ'bﬁé'@rodpf‘fd?%&ér’nﬁfélrﬁ{en% |sgf@hen1 gﬁsﬁ edg'ff?l'érﬁ for
exanmpl e a -CH re erre salts of forrrula

(1) are t%é@omerteﬁwptcn@ acﬁomza?lﬁlﬁc@cﬁ@fif‘gméﬁ@ﬁﬁ@ﬂtlk[ﬂ%ﬁ%{rtﬁe@dmeﬂr@
NILrogen A&BERHatdin 3o =P ARG RHEIRY, «tedbBERN SR, 3-hydrBRRAER! lote,

- -NMez, -NHCOMe -CONHZ -CN, -NQ,, -COOMe or -CF; group, in partrcular a
hydrogen fluorine or chiorine atom or a hydroxy, methyl, -CH,OH, -OMe, -NMez,' -
-NHCOMe, -CONH;, -CN, -NQs,, -COOMe or -CF3 group. The most preferred groups
R, R2 and R® are hydrogen, fluorine, chlorine or hydroxy

25 Examples of subst:tuted phenyl groups which may represent B are tolyl
L mcludrng 0-, m- and p—tolyl 3-cyanophenyl 2-, 3- and 4- hydroxyphenyi and 2-,3-and .~
4—ﬂuorophenyl o -
| Preferred compounds of formula (I) are those wherein n = 0-or 1; mis an integer '
\ from 1 to 6 particularly 1,20 3; ‘and A represents a -CHo-, -CH CH— -CO-, -NMe-,
‘ "-30 o -O-or -S— group, in particular a ~CH2— -CH=CH-, -O- or -S- group, for example a CHz‘.. 7
- -CH—CH- or -O- group. i ‘
_ ' More preferred salts of formula (I) are those wherein the azomabrcycio group |s _
. substituted on the nitrogen atom with a 3-phenoxypropyl, 2 phenoxyethyl 3-phenylaityl,
phenethyl,  4-phenylbutyl, 3-phenylpro_p3rl,' 3-(2-hydroxyphenoxy)propyl,  3-(4- -

35 - fluorophenoxy)propyl, 2-benzyloxyethyl, 3-p'yrrol—1-5rlpropyl, 2—thie‘n42-ylethyrl, ‘3-thien-

- _ 2-y!propy!, 3-phenylaminopropyl, 3l(_methylphenylamino)propyl, _3-pheny[sulfany!propyl,
_3-o-tolyloxypropyl', o : ‘ 3-(2,4,S-trimethyiphenoXy)prole,




phenethyl 4-phenyl butyl, 3-phenyl propyl, 3-(2-hydroxyphenoxy) propyl,. 3-(4
5 quorophenoxy)propyI 2- benzyl oxyet hyl, 3-pyrrol-1- yIpr#gud”ezoos
hi en-2-yl et hyl, 3- thren- 2-yl propyl, 3-phenyl am nopr opy
thylphenylan1no)propyl, 3- phenyl s@l f anyi propyl, 3-o0-tolyl oxypropyl,

, 4, 6-trinmethyl phenoxy) propyl, 28 June 2005 '8

-tert-butyl-6 nethylphenoxy)pro 3- (bi phenyl - onxy propyl ,

, 6,7, @L@é@rﬁ@h%ﬁ@mﬁmm&'w@wfoxy) propyl,  3-(biphenyl-4-yloxy)propyl,
apht ha&'8'76’?Bxet@fwybﬁﬁﬁwrlg}e?-%-)géﬁﬁp Jbgi en-1 -y Fﬁl)itﬂﬁllgmd-yioxy)propyl,

- chl or ophénox r ophenoxy
-t ri f ISdoppitealby pastipegnybr opyi, 5 3-(3- cyanophé’rﬁ%ﬁg mp@pyq:xy)propyl

cYan%ze;n&m)Qr o o@?'%pgs met hoxyphenox t@ﬁl}( rome hgrphen?xy)propyt,'

-bwl\):: U'II\)I\)

4- met hoxyphenox (benzol 1, 3]d|oxo -
2- car banSytypiheaierg3yieropyll | 3—94-(:3enephquy]pa¢nyho@k{éﬂn&twmpymxy)propyi

4- 3- h
01 SRS BRI kS LT OPNETON)) DAL ok sxseropn,
g ﬁ, BdP@dﬂfmmaﬂmithWWpr opyl, 10 3- (3-(5Wﬂ©mylm¢eﬂhph@f¥dm9mfbr opyl ,
3 ST ISR OB T R B8
.3 (3- hydr@ﬂﬁﬂtﬂihmwmpopmenoﬁﬁgmgn L hi en- 5-[9+(Btmv9ﬂoxypr©pﬁ)phﬁmwmm

nzot g
3 benzat oy R ulaR eI RA IR Uy hexyl | Frdrok ey phaRE propy.
4-(4-f1 uoﬁdﬁmbcymdihsklﬁhmmmrqﬂylor 4- 0X0- 4- pheny3 {Ribydroxypoepoxyiisemti al |y
pref erred 338 §ro pﬁwe%@%@ﬁroé@ J?Sx@mﬁé)@%ﬁé}%'en élg&got-i’ tﬂluén SYlRiy t ut ed |

on the nltrognaomwl oxypr

3- pheny| aBH{imetimiétditimjdazol32- plheifwiybmpyil 3-(3- By(demoﬁpamléwqmmm

5 T oRSRSAB RGP P coreah ol| PEOBNBUONP vt o+

3- ( 3- dyanowdheiyd oy Jpmaepd-bhetbudy ( getupy IBshedigllyaprefeopdrsaity| gre those wherein
3-ph | sylf |
3 pheny! sif AIMLQRN|ccods X0 RASISR B Hirooed dan SOVPLODBRARSABRAPY
3- (benzo[ Z;r8kugrtiyl, B-gHeoyiplyir geriethybcapipnytpreryl, %éiahmrazkﬂpy\emﬂﬂmn}éd salts

are those substituy ro en

atom-w t hsgﬂgﬁgﬂﬁé%%i&@%%ﬂ bézw%l 3%;@@?9 &Jp - phenylt{a queﬁaﬁll gSA 25

gheﬂyl prg@yblenzmmﬂmldrommwﬁgwqwbpyl 3-(4-fl uéﬂg‘pmmgtblwmjwyl)or B
t hi rther unds are

those “aner drePRU SR’ | 1CT PARSTIGRENGRONT. T\ Lo PRIV

3-furyl gBdphloRphepnadiramily represents a- - 32,4~ dlﬂuorophenoxy)propyi

o -(4-methoxyphenoxy)propyl e 3-(benzo(1, 3]dioxol- -yloxy)propyl. Examples of 7

-t
-(
- (
-(2
-
-
-
-
-
-
-
- (
-(
-
- (
-

especially preferred salts are those wherein the azomablcyc[o group is substituted on

the. nltrogen atom with a 3-phenoxypropyl 2-phenoxyethyl, 3-phenyiallyl phenethyi 3-
25 phenylpropyl 3—(3 hydroxyphenoxy)propyl 3- (4-ﬂuorophenoxy)propyl_ or 3-th|en—2-

Ylpropy! group. - | R

Further preferred combounds of formuia‘(l) are those wherein: Rf4 -represents
a phenyl 2-thienyl, .3-thienyl, 2-furyt or 3-furyl greup R" ereferably represents a :
30 hydrogen or halogen atom or.an unsubstituted Iower alkyl group such as methyl or -
ethyl. Most preferably R" is a hydrogen atom. Therefore for example, R* may
- represent an unsubstituted phenyl, 2-thienyl or 2—furyl group. Alternatzvely R4 may' B
represent an unsubstituted phenyl or 2-thienyl group. Preferably, R® represents a
benzyl, phenethyl, cyclopentyl, cyclohexyl Cas alkyl, CM alkenyl or Czs alkynyl group,
35  particularly a cyclopenty! cyc[ohexyl pentyl, ailyl, vmyl propynyl phenethyl or benzy!,
~group. Alternatively, R’ represents a benzyl, cyctopentyl. cyclohexyl, Cas alkyl, Cqs
‘ alkenyl or C,5 alkynyt group, particularly a cyclopentyl, cyclohexyi, pentyl, ellyi, vinyl,



. nmost pref

30 hydrogen or hal ogen atom or an unsubstituted |ower alkyl gr oup such as.

nmet-hyl or ethyl. Most preferably R' is a hydrogen atom Th r% for
exanple, R may represent an unsubstituted phenyl, 2-thi enyl or fsuryl
group. Alternatively, R may represent 9an unsubstitut ed phenyl or 2-thienyl
group. Preferably, R5 represents a benzyl, phenethyl, cyclopentyl

cycl ohexyl, C2.5 al kyl, Cgs al kenyl or Cgs al kynyl group, 35 parti cuI arly a
cycl opent WOPYBSﬂc,qf ch@éi)ﬂlg" Otpmﬂ'ﬂ‘fél asyginsific cgrpesy plphpr @Wsmfp@f@h@t\ﬂwh s '
benzyl g« sl cycl opentyl,

cyel ohexylsgb%mék F)Epﬁmﬁ %%M%ﬁg%ﬁf@a I group, parti cuI arly a
cycl opentyl, c{j’tefmycomwnﬁw ofafqngnpia inyare 2|833$umélemj®5 the pgoppny | or

benzyl gr 4 t IS
benzy! 9 S0 EURREYRIP kel e alP ekt P Sl Pr b
corrpou?ndstwn-ﬁtylamloay( 1) are 2ﬁmeﬂbﬂemlqmybme. group Bhw@lmt)'lﬁ%:) (R6)

P PR SE A SO ALy e

di phenyl pﬁd’ﬂﬂfemymmv 2- Ryhldoxy -aﬂ'@%rd?-pﬂpemm-pnmmmyl o>2yhydroxy-2—thien-2-_ '

2 ycl oy YOSPRABAOY? 3 MBS MPAR AR Ao 2 S BB o oy

2- hYdr ox Yeoweryen- ZZ-WW hGX"UbQ wd@xmfemxv- 2- 2—hymhe2ym—byﬂre>®-2-

enoy! gxy;. @?rﬁry}z'a‘bk%%?ntél %’% 2R -QWFO%X&CES)IYO ¥ cyclopentyl-2-hydroxy-2- :

2-cycl ohe’ 'OXY- henylacet
2-cycl oheR HYECEWV ZZWdG?deE-bWaQeBM%Q Ylacptcp pedt erhmrdxydrmheylylz}

e e e e

- O CO- C( R&hyexy-Rahien2eyl@catyuyt opea,ﬁydlphezylhmamf;ox?. t hi Zhy@royyraasey@3y;

5.y oy TP RRLEEN B8 2rcfo XoE BRI oG Gh, BRI PRRNPR AN

2-yl ptopi M&Hr@(qqyicﬁcyhydr @xtydoxyi-tbienzZ-ylbgri-enbyéngy | OX)‘Z hydroxy-2-thien-2-

2V 0Bl S AUDEBLESUL OBV BYALREY: 2 SIS RS g oY i

2- hydr oxy- -

2-cycl opeemqylomr f urZ-QdeDeZtyh?dure&-yla&bydmwacetowcl ‘oHfesydoh@xylylHnyslkyey2- -
phenyl aceﬁﬁf%g@%n%%aﬁélﬁ HS%%Qy-%EJrLﬁ %M;}&&J&X% yacetoxy. . 20-1n t.h.e

i hlent t he :
azonlablcyclo[z 2.2]octane ring is substltuted in the -3 position, and this-

intended to |I

-subsijuted cg Pra%'%g ?Feférfgc[ CQ:%bcﬂHnr i of}- tﬁgeoév%hg(%y\i g ;£08POK| dslare

olrmt e scopeée e presen

i nventi onaZOI'tlablcyCiO[Z 2.2)octane ring is substituted in the 3 position, and this subsituted

(3R - 3- (20a$5(9| QBWASRF{?-EBWM?&X) 1- (3 phenoxypropyl) 1 azoni abi cycl 0[2-2 2.

].oct ane

The following compounds are mtended to :flustrate but not to I;mit the scope of
25 the present mventton S ‘ -

(3R)-3-(2,3- Dlphenytproplonyloxy) ‘[ (3~phenoxypropyl) 1-azon|abtcyclo[2 2. 2]octane '
trifluoroacetate ‘
(3R)-3 ~(2 3-D|phenylproplonyioxy)-1 (3-th|en-2-ylpropyl) 1-azon|abacyclo[2 2. 2]octane
30 triflucroacetate
(3R)—3—[(2*)-2—Hydroxymethyl-Z 3- dlphenyfproplonyioxy]-1 (3—th:en-2-y|propy|) 1-
-~ azoniabicyclo[2.2.2]octane tnﬂuoroacetate (dlastereomer 1)
(3R) 3-[(2%)-2- Hydroxymethyl-z 3-diphenylipropionyloxy}-1 phehethyi—1-
_ azonlablcycto[z 2.2]octane frifluoroacetate (dlastereomer 1) o
35 (BR)-3-(2%-2- Hydroxymethyl -2 3-dnpheny!propaony!oxy] 1-(3-th|en-2-y!propyi)-1- ﬁ |
a_zonlablcyclo[z 2.2Joctane triflucroacetate (diastereomer 2)



trlfluoroacetate :
(3R) - 3- (2, 3- Di phenyl propi onyl oxy) - 1- (3 th| en- 2- yI propyl) 12831}[%|%u5cycl 0[2
2.2]octane 30 trifluoroacetate

(3R)-3-[(2)-2- Hydr oxynet hyl - 2, 3- di phe#y| pr opi ony! oxy] - 1- (3 t hi en- 2-yl propy
| )-1- azoni abicyclo[2.2.2]octane trifluoroacetate (diastereoner 1)

(3R)-3'-[(2‘ - 2- Hydroxynet hyl - 2, 3- di phenyl propi onyl oxy] - 1- phenet hyl -
azoni abi cj%%b?ﬁ%-&ﬁmmeﬂwlra Mtphe@)d@paﬁéyiew]ésm@nelmbi 1) 35

(3R [(%zbnggs.w%i%sa 4 1 BBV RLARSABAOXY] - 1- (3- t hi en- 2'y| pr opy

| )-? azoni abic octane trifluoroacetate (d| astereoner 2) r - - 28
June 2005 (33133{(21?})2- ygrozy-R.3zdiphany brapianyioxyl- p-(3-phenoxypropyl)-1-

3- di phenyla%mabsam{cgﬁé o&ar@%%ﬁigew(dléstere@ﬁ)%mf"b' cyclo(2.2. 2] octane
trifluoroacetate

(3Ry-35[ (48R3 Qf’gac&st}rog-gr%gﬂﬁmw@rwwloem}ﬂﬁ&pmermxwhﬁhéﬂoxypropyl) 1-
bi 1) 5-
'?:Z%(I;;“g I(((:)Zé% Hé&ﬁiﬂﬁi@%@ﬁ%églﬁ)p el%l g%%%?%cﬁﬁ%gg;]r 1)(2 phenoxyet hyl) - 1-
azoni abl CYRRP-H22: 2Hpdroayrd, Sediphranyprapiiratoxel B-6hekerbxypropyt)-1-
3R) - 3- 3-ph | 1-
soni 3bi coeduRE Hndadi  MRERUL RN . oner 2y TP oY)
(3R) - 3- [(233)122 Ri)eR-Oygrogy-3-eliphestiprapianyloasyly 1 -Gkphenpxyethyghénoxyet hyl )-1-1. 0
2
?gg)nl %BI((Z%% éﬁx\@%&ac{@&%é EH{“&'HQ%E %E%%%r%%b%er_ein?g p)henoxypropyl) 1-
azoni abi C)Gg%oi -(2- lzmpnyrﬁfmenylfmhIeu&ﬂa*@etoaylexy% -(3-phenoxypropyl)-1-
3R) - 3-(2- I 1- (3-thien-2-yl I
(390 2t SBMAr2 bR dal Pr0P! oyl 9%9) - L (3-thi en-2-1 propy1)
" (3R)-3-(2 ydroghaeheaylPHthient2-viprepiopyloxy) 1-E-thenghdawryipiopy| ) - 1-
(Wcﬁ@dyl droxhrB@heylyZH-hignt2-yi loxyh) 1-B-th@nphdpierylpi

azoni abi c _
(3R) - 3- (2}é @%&; IO%‘} ?‘r?ﬁ en- -Erﬁlg}é%tgge?gnoyl oxy)-1-(3:t h| en-2-yl propyl) 1-
azoni abi cYIhe}- @—ﬂy@pmeatmen-tzmlﬁelnttéﬁoayi@mﬂe(&phenoxypropyl)-1- -

(3R) - 3- (2 rg%tg&%bgklﬁc?c@a K}oﬂﬁ - 4- enoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1 20
azoni abi cyc ane brom .
(3R) - 3- (2(Wcﬁ-éixly'yd_romizémema?w!mt}ﬁ-&nexlbm;ﬁ)@ith@B aowen@omfﬁ)f opyl ) - 1- :

azoni abi ¢ etate _ '
(3R) - 3- (2¥ rﬁ%@ocl%ogd?h en- -{r‘ﬂ[ﬁ'éﬂdtggér%%%l oxy) -1-(3-thien- 2 yI propyl) 1-
‘ —3-(2-Hydroxy—2—thaen-2—ylpent—4 enoyloxy) -1-(2-phenoxyethyl)-1-

20 azomablcyclo[z 2.2Joctane bromide
(3R)-3-(2- Hydroxy—2—th|en-2-y|heptanoyioxy)-1 (3-phenoxypropyl)- 1-
- azoniabicyclo[2.2.2]octane trifluoroacetate
- (3R)-3-(2-Hydroxy-2-thien-2-ylheptanoyloxy)-1- {3~th1en-2—y|propyl) 1- ‘
, azonlablcyc!o[2 2.2]octane trifluoroacetate : :
25 (3R)—3—(2—Hydroxy-2-th|en-2-ylpent-3-ynoy|oxy) -1- (3—phenoxypropyl)-1- :
- azonlab:cyclo[z 2. 2]octane triflucroacetate
(3R)-3-(2- Hydroxy-2-th|en-2-ylpent-3-ynoyl0xy) 1-(3-th|en-2-y|propy1)-1-
‘ azomablcyclo[2 2.2Joctane trifluoroacetate _
7 (3R)-3-(2-Hydroxy-2-thien-2-ylbut-3-enoytoxy}- - (3-phenoxypropyl)-1—
- 30 azonrablcyclo[z 2.2]octane- trifluoroacetate :
' (3R)—3—(2-Hydroxy-2-thlen-2-yibut—3—enoyloxy)—1—(3-thien-2~ylpropyi_)n1— -
azoniabicyclo[2.2.2]octane triflucroacetate | - :
* (3R)-3-[(28)-2-Cyclopentyl-2- hydroxy-2-th|en~2—y!acetoxy} 1 (3—phenoxypropyl) -1- -
| azomablcyclo(z 2.2loctane bromide : : _
. 35 (3R)—3—[(2S)-2-Cyclopentyl-2 hydroxy-z thlen—2-yiacetoxy] -1- (3-th|en~2—ylpropyl) -1- '
o azomablcyclo[Z 2. 2]octane tnﬂuoroacetate | ~ '



azoni ab| cycl o[ 2. 2. 2] octane trifluoroacetate 25 :

(3R) - 3- (2- Hydr oxy-2-t hi en- 2-yl pent - 3-ynoyl oxy) - 1- ( 3- phenoxyga‘hﬂ%yid%l-
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate .

(3R) - 3-(2-Hydroxy-2-thien-2-yl pent - 3-yhbyl oxy)-1-(3-thi en-2-yl propyl)-1-
azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate : i
(3R) - 3-(2- I—gdrox -2-thi en- 2- %/I but - 3- enoyf oxy) - 1- § Bhenoxypro yl)-1-. 30
azoni abi cy€ b?‘i@ F21Gclonsatyt-2hydras-gddien-atwacetoxyl-1-(2-phenaxyethyl)-1- :

(3R) - 3- (Zgjﬁﬁiré%gdgztz@]gaa@e Ykdhibe 3- enoyl.oxy) - 1- (3-t hi en- 2-yl propyl ) - 1-
azoni abi cycfo octane trifluoroacetate

(3R) - 3- [(i@l' l@&'?@@@?nﬁlﬁﬁy@@m?‘i@em*ﬁr&@m@@] é@é@@@&m}lﬂi ( 3- phenoxypr opy
1)-1  azonj aﬁxbs.gécﬂé%zg @%i%:ttrﬁfﬁgrogﬁ \gle 35
Sh)

(3R) - 3- [(28% rox -t hi en- 2-yl acet oxy] - 1(3th|en 2y|pr"
opyl )- 8- 43Bh#HB y@(ozgntz}%by@ﬁw- thien-dotaseteyhi ¢3-2Bemprepy®005 11

(3R) - 3- [(%5%1351%'&3{%@%?(&@1%9 %{‘éﬁa%th' en- 2-yl acet oxy] - 1- ( 2- phenoxyet hyl

)-1 azoni abicyc oct ane rom

(3R) - 3-[ (28})- %{(@tﬁé‘w@m?mwm-hydmm&mem Rivéasetdxy]- M@pbecw]aﬂln-ﬁhenet hyI 1-
azoni abi c g}g% etate 5 ° = :
(3R) - 3- [()Zé%ﬂé[-%@édﬁ%ggﬁ éﬁﬁ!ﬁé#&%}é&_@%thl en-2-yl acet. oxy] 1- (3 phenyl propyl
)-1- azoni(#Rr@Bbp ﬁyzloaymlf%:h@r@m—iﬂthm-aa/mmxﬂ- -(3-(4-

(3R)- ?wH%%roaﬁ%ﬁg@@p SRR OB ZoloblaRD- finybBaGhaey] - 1- (3-phenylal | y)

-1- azoniabic ane t uoroace

(3R) - 3- [ ( 83 IEﬁb2€w@lnpwwlzz-hmmm&ﬂmen-&ya¢e@xy}hb@ameﬁthuan-[zaﬂt(uwf) 10
fluoro he | o[ 2. 2.2l octane trifluoroacetate
(3R) - 3- H%%;ﬁﬁ&%%&ﬁ?@bﬁcﬂn &ﬁlng%g%}%g%-thl en- 2-yl acet oxy] - 1- (4- oxo0- 4-t hi en- :
2-yl butyl Y3 h2@tyc!cy@ntﬂfzahwr@iyo%trmrewlaacﬂomrb&b@tfhtoeaphenyl) -4-

(o3 Sy shagaibplnss gy optbptng ¥, et o L (1 (411 worone.
(3R) - 33[ ( (B5)- :izl(zﬁbwye!npmtylza et thisrt-BrylaseRxyl- fefSoxy] - 1- [ 3- ( 3- L
Qy?;"gza’z@?%yﬁ%ﬂwa}rgéw@é PUBRIGHEE ALl ﬁyséfgx'y“;”?ﬁfgaazeyl sceto
- Xy]-1- -az 6762&9!12:31@{3/@[@!)23!2] adit2§ha~cwlom¢ruyifzabxrhsom—%vtmené-ylacetoxy] -7
- azoniabicyclo[2.2. 2]octane trifluoroacetate oo ‘_ |
(3R)-3-{(28)-2-Cyclopentyl- 2~hydroxy—2—thlen—2 ylacetoxy] -1- (3-o-to[yloxypropyl)-1- |
20 azonlablcyclo[2 2.2)octane trifluoroacetate .
1- [3-(3—Cyanophenoxy)propyl]-(3R) -3- [(28)-2-cyclopenty1 2~hydroxy-2-thten-2- B
| ylacetoxy] 1-azon|ab|cyclo[2 2. 2]octane trlﬂuoroacetate _ '
(BR)- 3~[(2$)-2 Cyclopenty[—z hydroxy-z-thten-2-ylacetoxy] -1-[3- (naphthalen-1-
. yloxy)propyl] -1-azoniabicyclof2.2. 2]octane trifluoroacetate
C25 (3R)—3-[(2S)-2-Cyclopentyl-2-hydroxy-2 thien-2-ylacetoxyl}-1- 43-
' (methylphenylamino)propyi}- 1-azoniabicydo[2 2. 2]octane trifluoroacetate
- (3R)-3-[(28)-2 -Cyclopentyl 2-hydroxy—2—th|en-2-ylacatoxy] 1-(3-phenylsulfanyipropyl) -1-
_ azomabacyclo{Z 2.2]octane tnﬂuoroacetate ‘ :
_ (3R)-3-[(2S -2-Cyciopentyl-2- hydroxy—2-th1en—2-y[acetoxy] -1- (4-oxo-4-phenylbutyl) 1-

30 _- azonlablcycio[Z 2.2Joctane trifluoroacetate : : :
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]-1- [3-(2 4,6-
tnmethyiphenoxy)propyl] 1-azon4ab|cycto[2 2. 2]octane trifluoroacetate
1-[3- (2—Chiorophenoxy)propyl] -(3R)-3- [(28)-2—cyc!openty!- -hydroxy—?.—thien-Z- '
ylacetoxyl-1-azoniabicycio[2.2.2]octane tnﬂuoroacetate

35 {3R)-3 ~[(2S)-2—Cyclopentyl-2—hydroxy-2-th|en~2—ylacetoxy]-1 3-(3-

o t_riﬂubromethylphenoxy)propyl]—1—azon(abicyclo[z.2.2]octane trifluoroacetate o



(3R)-3-[(2S)-2-Cycl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- (3-o-tol yl oxypr

"opyl )-1 20 azoni abi cyclo[2.2.2]octane trifluoroacetate 8 June 20
1-13-(3- QIanophenoxy)propyI | -(3R)-3-[(2S)-2-cycl opentyl - 2- %‘I duroxy E t hi en- 2

- ylacet oxy] - 1- azoni abi cyci o[ 2. 2. 2] oct &ne trifl uoroacetate

(3R)-3-[(2S} 2- cycI opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1-[ 3- (napht hal en- 1
- yloxy)propyl]-1-azoni abicycl o[ 2. 2. 2] octane trifluoroacetate 25 - '

( 3R) - 3- (( 293~ BipBymyl-dpdody)reAIHPRI-GA(ES)-2tdyclonedtyly2-ydroxx P thign-L3 -

t hyl ph ' | Lids 2 t trifl t at
725 ST ol SRR NG Bger] oo et
yl pr.oopyl ) {3R)-H{2R)-240lycipperd]i2- @ycﬁc]mei’ -thien-RyldcetoaylotiSei2at-e

3R) - 3- | t 1- (4- oxo- 4- phenyl -
(a0 3 L gl Eo RE A Ntia Y22 bR Sl dagtug] - 1- (4- oxo-4- pheny
(3R) - 35 [(2353)—ﬂ(@bﬂ-@g&npqrity@—hyctdowx&-ﬁen-ﬁ-lymem]pafae(m@xy] 1-(3-(2, 4,6-.

L RSB AT LE Y0 £ B ARl woroacet 2 i en-

2 ylacet (Bﬁ()]-s-[1(2a)zMyeibper)tplmﬁ)ajr@(ﬁgmeraﬁqlaceiokﬂuor oacetate 35

Il SR TR S S

trifl uor o&ifisbataeeta® June 2005

rlois gﬁlt ﬁ?-ﬁﬂ-)féenzgﬂﬁﬁﬁﬁﬁﬁ%ﬁrga Igg“’":é%zq?%?)%zg C?E'S’é%*yfj 'rzole)lé&glF Odcet at e |

(3R) - 3- [ ( $8peBx@ylchampibicytioR-hyldcary - tﬂﬂmdmmetét_eyl acet oxy] - 1- [3 (2, 4-. o
(S TG SRR I SR e < °
met hoxy pheglaocstg)ylricadniabicyazien. 2bciaye | tafird@aczkaiet ane trifl uor oacet at e
(13(Ré- ?5[ g@)é(%%ﬁ&‘g %ﬁ)ﬂ%[ Wﬁd %ﬂwr{[@y%ﬁ?éﬁgﬁffﬁe&giﬁn abi cycl o[ 2. 2. 2] oc’
tane 1iri ﬂiwmmabﬂﬁﬁo&ﬂpropyi] 1-azoniabicycio[2.2.2]octane friflucroacetate -
o AL Bl et S BB b 0 Sl A2, 1 o
1-[3-(2- Cgllab@mmhpémnm&y:)/ﬂbnmm]beﬁaBR)trltBJc{rajéIS)até cycl.opentyl:- 2- hydr oxy= 2- thi
en-2- Yl apfhaxybs)ts REQOLARNI VG PEG-2ufdr28 ) Ak { @l cacetate |

' methoxycarbonytphenoxy)propyi]— -azonlablcyclo[Z 2.Z]octane trifluoroacetate -

20 (3R)—3—[(2$)—2 Cyclopenty!-z hydroxy-z-thlen-2-ylacetoxy] 1-{3-(4-n1trophenoxy)propyl]

o _' 1-azomab|cyclo{222]octane trifluoroacetate
‘ (3R) 3-{(29)- -Cyclopentyl 2-hydroxy-2-thlen 2-vlacetoxy]-1-{3-(4-

e hydroxymethylphenoxy)propy!]- -azoniab|cyclo[22 2]octane trifluoroacetate

(3R)-3-[(2R)- 2ecyc!opentyl-2 hydroxy-z-thten-z-y!acetoxy] -1 (3-phenoxypropyl)-1--
.25  azoniabicyclo[2.2.2]octane bromide .

o (3R)-3- [(2R)-2-Cyclopenty| -2- hydroxy—2 thlen-2~ylacetoxy] 1-(3—th|en-2-ylpropyl)
azoniabicyclof2.2. 2]octane tr:ﬂuoroacetate : . :
(3R)—B—{(ZR)—Z-Cyclopentyi—Z hydroxy-2- thlen—z-ylacetoxy] ‘l (2—phenoxyethy|) -1-

- azoniabicycle[2.2. 2Joctane: tnﬂuoroacetate :
30 (3R)—3~[(2R)—2-Cyciopentyl—2—hydroxy-2-thten—2-ylacetoxy] -1- phenethyl -1-

azoniabicyclo[2.2.2]octane trifluoroacetate ‘
 (3R)-3-[(2R)-2-Cyclopentyl- 2-hydroxy—2—th:en-2-ylacetoxy] 1-(3-pheny|propyl)—1--
. azonlabicyc[o[2 2.2Joctane trifluoroacetate
_ . (3R)- 3-[(2R)-2- Cyclopentyl-z-hydroxy-2~th|en-2-ylacetoxy] 1-(3—phenylallyl)-1— .
35 - . azoniabicyclo{2.2.2]octane tnﬂuoroacetate . ° s :
| - {8R)-3-(2R)-2- Cyclopenty! -2-hydroxy-2-thien-2-ylacetoxyl-1 [3-(4-
~ fluorophenoxy)propyf]-1- azoniabicyclo[2.2.2Joctane trifluoroacetate




(3R)-3-[(2S)-2- Oycl opent yl - 2- hydr oxy- 2- t-hi en- 2- yl acet oxy] - 1-[ 3- (3 15

di met hyl am nophenoxy) pr-opyl ] - 1- azoni abi cyci o[ 2. 2. 2] oct ane %é iJJfU%fO acetate
1-[ 3-(4- Acetyl am nophenoxy) propyl ]-(3R)-3-[(2S)-2-cycl open y'Il- -hydr oxy- 2-t

hi en-2- yl acet oxy] - 1- azoni abi cycl o[ 2. 212] octane trifl uoroacetate

(3R)-3-[(2S)-2-Cycl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1-[ 3- (4-

nmet hoxycar bon%/I phenoxy) propyl ] - 1-azoni abi cycl o( 2. 22] octane trifl uoroacetate

20 {3R)-3-[(2S)-2-Cyclopentyl-2-fur-2-yl-2-hydroxyacetoxy]-1-(3-phenoxypropyl}-1-

OXy) pro octane trifluoroacetate
(3R) - 3- [(22 )&{(@‘;‘obﬂ@ehpqmtylzz—hy@rwﬂwzrqana@ho)@%wadsemmlprmm{l)si—( 4-

hydroxyne%%(ll}g@g}%ope %Q%/Ae] - %@ét@ i cycl o[ 2: 2. 2] oct ane trifl uoroacet ét e

(3R -3-[( oxy- -t hien-2-yl acet oi
-1- (3 plﬁ@ﬁbSd(@Sbwy):bmerﬁﬂ %mrwrwcﬂm@@t@qﬂ{m@eaemylb‘r-om de

(3R) - 3- [(%i;m%bi%&drg?ab CC)@ eZE@mger%ix‘gta% t hi en- 2-yl acet oxy] - 1- _[3 (4-ni trophen.

(3R) [(ég%{ﬂ%%@é%}fgﬁy%‘ rﬁm&ro%gt % thien-2-yl acet oxy] - 1- ( 3- thl, eh- 2- yI pr

-opyl)-1 ane Fri f1 uoroacet at e
(3R)-3-[ (ZW%EE@MWGMDWM%MQFWQWEFw@aceﬁoxyl -1- (3-phenyipropyl) -1-
I en-2-yl ag%l%%%yc%égzﬁ)&?%%x%ﬁw% );et%t-e azoni abi cycl o[ 2. 2. 2] oct ane

trifl uoroaceta

(3R) - 3- [ ( 29R)-2EREL-CyelopgityZ2-fuydrdyhyBraxiaetoxd]-Hapseooxybrapyhienct hyl -1 -

azon c ne t etate
(gR)I- ﬂ(%%rﬁéb%@@qagé;ﬁ%t&%e g"l‘i'u(’f%%éy{ -thien-2-yl acet oxy] 1- (3- phenyl propyl
)-1 azonire L(ERB{?—EyEIoﬁ@MgIE&MZ—W-&WUmyamhmiyhﬂ €3-thien-2-yipropyl)-1-

(3R -3- t hi 2-yl t 1 3-ph lal |yl
P v AR At oG 1 20y et o)1 (SphenyialtyD)
(3R) - 3- [(M)-EKERX:EWG'DDWM?%WWQMFw@n@ffm@]—?’*me%tbxlyﬂ-- 1- [3-(4 =

;ngr oggeggwgb%y%wéizj%c%zn%n n‘?anBr%XgétQt[ezz 2] octane trifluoroacetat e '28‘ June

(3R) -3 [ ( w)-ﬁf(m)cﬂwelnpwty@m Vﬂéwyd@)xm@twymwbawlprmﬂmphenoxypr 0|oyI )

- 1- t at .
(3R) a:z),o[n( %ﬁ@(of%%gﬁ«:? aﬂﬁé éét grzoﬁflgrgxsacet oxy] - 1- (3-thien-2- yl prop_

zlli%??) 13 ?% (AR) bl 25)e2- Gﬁfﬁoﬁe@] Bmydmay—ﬁfmegyiﬁcﬂa@qka{(é-pﬁeno?yprlopya -1- h. 1
roxyacet ox enet -
_ %ﬁ? {bﬁ%ﬁﬁ% %glﬁg}ége 5ro§ce\féte y y y P y

azoni-abi_c UOI’ oacet ate.

(3R - 3- [ (@R)-2ATB)2- @Pdﬂlﬁgﬁvl-demxﬂ’sdhelemwydﬁdﬂleﬂﬁ}y’ﬂrema)—bheny| prOpY') 3

1- az%" D} GV c%%[zzz ﬂo%%n%”%ﬂuéﬁoéée%r oacetate
- (3R)- 3—[(2R)—2 Cyctohexyl~2-hydroxy-2-phenyiacetoxy} 1-phenethy[—1-
azon[abicyclo[z 2 Z]octane trifluoroacetate _ . _ o
(3R)-3—[(28)—2 -Cyclohexyi- 2—hydroxy-2-phenylacetoxy] -1- (3-phenoxypropyl) -1- '
. azonlablcycio[222]octane trifluoroacetate : S
25 (3R)-3- -[(28)-2-Cyclohexyl- -2-hydroxy-2-phenylacetoxy]-1 (3-th|en-2-y[propylj 1
o azonlablcyclo[222]octane triflucroacetate e
"(3R)—3—[(28)-2-Cyclohexyl—2 hydroxy-Z-phenyiacetoxy] 1-phenethyl 1-
azoniabicyclo[2.2.2]octane trifluoroacetate :
‘ ) (3R)-3-[(28)-2-Cyclohexyl-2-fur-2-yi- 2-hydroxyaceto$<y]-1-(3—phenoxyprbpy!)—1-
- 30 'azonlablcyclo[222]octane ‘trifluoroacetate : : N
(3R) 3-[(28)-2-Cyciohexyl 2-fur-2-yl-2- hydroxyacetoxy] 1 -(3-thien-2- y!propyl) -1-
~ azoniabicyclo[2. 2.2]Joctane trifiuoroacetate - : '
a (3R)-3-[(28)—2—Cyclohexyl 2-fur-2-yl-2- hydroxyacetoxy] 1-phenethyl 1-
azoniabicyclof2.2.2]octane triflucroacetate -
35, (3R)-3-[(28)-2-Cyclohexyt-2-fur-2-yi- 2—hydroxyacetoxy] -1- (3-phenyipropyl)
azonlablcyclo[2 2.2]Joctane tnﬂuoroacetate 2 -



(3R)-3-[(2R) - 2- Cycl opentyl - 2-fur - 2- yI 2 hydroxyacet oxy] 1-(3- phenoxypropyl)
-1 10 azoni abicycl o[ 2. 2. 2] octane trifluoroacetate June 2005

(3R -3-[(2R)-2-Cycl opentyl -2-fur-2-yl -2-hydroxyacet oxy] - 1- %% Hi ens 2 yl pr.op
yl)-1- azoni abi cycl o(2.22] octane trifloroacetate

(3R)-3-[(2R)-2-Cyci opentyl - 2-fur-2-yl - 2-hydr oxyacet oxy] 1- phenet hyl -

azoni abi cycl o[ 2. 2. 2] octane ‘trifl uoroacetate 15

(3R) - 3- [ ( 238)-2H By EL-Opeiohgstyl- 2ftﬁw—yl%—uydf&mdmﬂya@bm}cydmﬁ53)phenyl propyl ) -

1- azoni abic tane trifl oroacetate

(3R) - 3-[ (28 %%J%%@I%%é%fn? Fyergace %t phenyl acet oxy] - 1- ( 3- phenoxypropyl) 1-

ag %\l gbl[ ((:é&lg)éf[ R2R)-2pcihbaag - Eifmrf(-jzt {Acl- Qﬁﬁ@.ﬁ@t@ﬁoxy] ‘It (3—th]aeni2—%/l§rc%pr3](l) -1- - N
rox - 2- phenyl acet ox i en- ro

S1 20 azoﬁ?%%é?%ftﬁoggﬁyénﬁc{géﬂ%m? qtq 5or ogcet ate Y YIPTOPY. _

(3R)-35]( m)-zz[(m)ci ahenshidxyR2-yrdr- WWhﬂf@b@wbaﬂet-pmﬂetﬁymhenet hyl -1 - )

azoni abi cycl o E%frg ane trifl uor cet ate

(3R) - 3-[ (5™ 'W’@ i?ﬂa”? WH‘F’S%P €phenyl acet oxy] - 1- ( 3=phenoxypr opyi ) - 1-

‘ ?gg)m gbl[ ?‘%m"ﬂ 2R)- Zbgﬂbﬁél@l-iz-lfuréi W@W@Iﬁ/@b@t?iﬁ 1t (3-piie {Ip(r%pytl)h‘f- et N

r oxy- 2- phenyl acet ox i en- ro

-1  azoni ﬂﬂ:?”&i’ SE’%E%‘?aW uQrpp¢at Slrooacgt ate g YIRroRy)

(3R)-3-[ (&8 =32t<z@soc2 cbﬁ&t«émﬁ 2Ry Sy y2-phriyRiR¥loRget - pherdoxphepa-hy | - N

azoni ?‘gl cycl O(bfy @ ane trifluo atcet ate _

. (3R) - @9 %3%199 eztr‘f"ﬂﬂrc’%ce%‘ez hydr oxyacet oxy] - 1- (3 phenoxypropyl) :

-1 30 azomFam[(:aRaLzo Iapcﬁ']tﬁi?twalﬁ) ra- ;f:ﬁd#@fa@@fé&ﬂai-@henethyl 1- - E

(3R)-3-[(:29) - cl.o | -2-h
roxyacet o E’% % gfé?‘:t?"%tﬂ %/taite azom abi cycl o[ 2. 2. 2] oct ane . |
trifluor o@mﬁq(m)-z-c clopentyl 2-hydroxy-2-phenylacetoxy]- 1-(3—phenylsulfanylpropyf) 1- n

o ol P ot oo o sy 0T
(3R - & [ (@B)- 34(2@;@@#&%@:1 otytiroky2-phedy BEstb YR RAskyprofyd- phenyl propyl )=
(15),R) gz??l abla%}/cl &%@Qg#ﬁggtﬁ{l}?@r%‘;‘?}g goaogcet ate 28 June 2005 14
ydr oxyacet oxy] - 1- ( 3- phenoxypropyl)
(13R§"28“'[?‘3RW‘* o iR O S e AR e (3-thien-2-yl propy
azo‘i‘ﬁ‘%f % %Pﬂg[ 539&2{‘%0‘{'@%0?‘%@? uor oacetate -
(3R)-3-[(2S)-2-Cyclopentyl- 2~hydroxy-2-pheny!acetoxy] -1- (3 pheny[sulfany]propyl) -1- ‘
20 azomab:cyclo[222}octane trifluoroacetate -
' (3R)-3—[(2S) -Cyclohexyl-2-hydroxy—2 thlen-2-ylacetoxy] 1-(3-phenoxypropyf)—1 -
- azoniabicyclof2.2. 2]octane triflucroacetate o
. (3R)—3—[(28)—2—Cyclohexyl—2—hydroxy-2-th|en-2-ylacetoxy}— —phenethyl 1~ _
7 ,azon:ablcyclo[222}octane triflucroacetate - -~ - T o
25 -{3—(3-Cyanophenoxy)propy[]-(3R)—3 [(28)—2~cyclohexy! 2—hydr0xy—2 thlen-2-
| ylacetoxy}-: -azomab:cyclo[z 2. 2]octane trifluoroacetate '
) (3R)-3 [(2R)—2-Cyc{ohexyf~2~hydroxy-2—th1en—2—yiacetoxy]- -(3—phenoxypropyi)—1— |
. azoniabicyclo[2.2. 2Joctane trtﬂuoroacetate ,
(3R)—3—[(2R)—2 -Cyclohexyl-2- hydroxy-2-ﬂ1|en-2-ylacetoxy]~1 phenethyl 1—. :
30 azoniabicyclo[2.2.2]octane triflucroacetate |
o 1-{3-(3-Cyanaphenoxy)propyl}-{3R)-3-[(2R) 2—dyclohexy! 2~hydro>_'<y-2~thien'—'2-"
ylacetoxy]-1 -azoniabicyclo[2.2.2]octane tnfiuoroacetate ‘ | |
(3R)-3—(2-Hydroxy-4—phenyl-2 thlen-2-ylbutanoyloxy) 1 ~(3- phenoxypropy{)
azoniabicyclof2. 2, 2)octane trifluoroacetate '
35 (3%8)- 3—[(28)-2~Cyclopenty! 2-hydroxy—2—thlen-2-ylacetoxy]—1 (B—phenoxypropyl) -1-
azonlablcycio[2 2. 2]octane brormde '



5 (3R) 3- [(”2R) - 2- Cycl ohexyl - 2-fur - 2-yl - 2- hydr oxyacet oxy] 1- phenet hyI

azoni abicycko[ 2. 2.2] octane trifluoroacetate

(3R)-3-[(2R) - 2- Cycl ohexyl - 2-fur-2-yi - 2- hydr oxyacet oxy] - 1- (258- pLhenyq propyl )-1
- azoni abicycl o(2.2.2]octane trifluoroggetate ' L
(3R)-3-[(2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- ( 3- phenoxypropyl) -1
10 azoni abi cycl o[ 22. 2] octane trifl uoroacetate

(3R)-3-[( zﬁ)-ﬁg@gpbsm@%xhwmy@%sw-t&elatyem&a@@ﬂowwmierpﬂz@@asdwlr 1-

azoni abi cycl o octane’'trifluoroacetate

(3R) - 3- [(?W”‘@‘@Sﬁdﬂ[ Behestpne WHFRaRiae phenyl acet oxy] - 1- ( 3- phenyl sul f anyl pr
opyl) - 1- yel R} acddRe Ihikhlugseas g at yl)-1-

(3R) - 3- [(SS) 2- }él oygk%egtyz- y rgf? - _! pheﬂyl acﬁloxs’ é@ngg%phenoxypropyl) 1
- azoni ablaé%fﬁ‘ib@@kﬁl@]%@fﬁa@fé tit qﬁ?@%%cet ate

(3R) - 35[ (A28 élePé%J} Iy oY SNy IR BRIV BE Rl Y net hyl - 1-

azoni abi cy%m? 4 %}oct Ea%eyt I’OI I uﬁgiéoyac(‘ét a%n & M&OW

(3R) - 3- [(zgamazm@gmi Betlestane tifluarepeptade phenyl acet oxy] - 1- ( 3- phenyl suI fanyl pr

opyl)-1 2 BsSHA
(g)lg))S [(géﬁg@ @mlgy%lgsﬁ%%&o@ ?g?sﬂ ?&étlbgﬁugmjl acet g‘?(ry]o- -(3 phenoxypr opyl
)-1- azonPaENIBIcHI2 229 tenre éfﬁléloquoﬁ!%r oacet at e

(3R)-3-[(29S)-2- QICI ohexyl - 2- hydr oxy- 2-t hi en- 2 yI acet oxy] 1- phenet hyI -I -
azoni abi cygclo(2. 2. 2] octane trifl uoroacetate
1-[3- (1% ciﬁ an Eﬂ'éfﬁ%rpmb@ﬁf*g'e@h)e'@e[ c'zes)@'%kcgrcﬁhsr]@ah ispryE b e 2bpY en- 2-
yl acet oxy torhp@#RRirAdY 6 ptRlided: 2] octane trifl uoroacetate
(3R)-3-[(2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- t hi en- 2-yl acet oxy] - 1- ( 3- phenoxypropyl
)-1- azoni abi
(3R)-3-[(2R) - g“%]gi{ﬁggﬂ#?%ﬁﬁgﬁﬁ%% 'Q%’ﬁ?@ﬁ@%{ﬁg%d&y P aet hyl -1 30
azoni abi chrefiging QCQ'}'@@WWf@meI‘Q (or oacet at e
1-[ 3- (3- Cyanophenoxy) propyl ] - (3R) - 3-[ (2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- t hi en- 2-
yl acet oxy] - 1- pgoni abi cycl o[ 2. 2. 2] octane trifluoroacetate R4
(3R) - 3- (2- Hydr oxy-4=-phenyl - 2-t hi en- 2-yl but ano y) - 16 p enoxypropyl) 1
5
b

azoni abi cycl of 2.

n2] octane trifluoroacetate
(38)-3-[(28)-2- ec-- (OH 3y rox(CH) Fhi-4g=
o>

et oxy]l- RG3 phenoxypropy

|)-1- azoni ap . 2] oct ane brom de 28 05 150
R3 X
<
t)
20 wherein R', R%, R®, R%, R%, R®, p, m, n, A, B and X are| as defined abovel -
', which process comprises quaternising the nitrogen atom ofthe
azoniabicyciic ring of a compound of formuta (1l1):
_ R4
. O\“)FRS
- : R6
N~ (CH,), o
{IH)
25 wherein R*, R®, R® and p are as defined above, with an alkylating agent of

formula (1):




(3S)-3-[(2S)-2-Cycl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- (3-t hi en- 2-yi pr
opyl )-1- azoni abicyclo[2.2.2]octane trifluoroacetate 8 June 2005 .
(3S)-3-[(2S)-2-Cycl opentyl -2-hydroxy-2-thien-2-yl acet oxy] 21‘{%0 p%enyl propyl
)-1- azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate 5

4-[ (2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acet oxy] - 1- (3-t hi en- 2-yi propyl ) - 1-
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate .
4-[ (2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl&get oxy] - 1- ( 3- phenoxypr opyl ) - 1-

“azoni abi cycl o[ 22. 2] octane tri oacetate 10 (( ): Configuration not
assigned; either the (2R)-ro &)t,) I-soners (ofi,)t he _apove conpounds nay
be produced). In another aspe t he present invention, there is provided
a process for producing a co d of formula (1): RLR4 1 + O RSB

(CH2)n A - (CHz)m N-(CH )P (R2\R6 R3R2 R3 g‘ (1) 20 wherein R, Rz, R3, R4,
R5, R6, p, m n, A B and X are, as defin J above i which process conprises
quaternising the nitrogen atomof the azoniabicyclic-ring of a conpound of
formula (111): R4 OR5 N (CH )P OR6 (111) 25 wherein R4, R5, R6-and p
are as defined above, with an al kyl ating agent of forrmula (11): 28 June

2005 15a Rl (WBrgin R'ARE RChi2h, A and BMreRB d&indd anbes eind W repB2entRd. M n, A
and Bsare as q(gE]‘Jir{be&oz&gove, and Wrepresents a 5 |eaving group.

In yet another aspect of the present invention, there is provided a compound of
formula (i)

R4

R6

N~ (CHZ);: O
s | (1)

wherein p, R4, R5 and R6 aref as defined above ' ., the substituent on the
azabicyclo group is at position' 3 or 4 and when it is at position 3 this substituted
carbon has an enantiomerically pure R or S conﬁguratién,

20
provided that when R4 is a 3-thieny! group and R5 is a’cyclo'hexyf group R6 is
not a hydroxy group. -




In yet another aspect of the present invention, there is provided a
compound of formula (I11) R4 ORS Na- OR6 is (111) waejpLhoBs R4 RO
and R6 arei' as defined above the substituent on the azabicyclo group is
at position 3 or 4 and when it is at position 3 this substituted carbon
has an enantiornerically pure Ror S configuration, 20 provided that when
R4 is a 3-thienyl group and R5 is a ci@ohexyl group R6 is not a hydroxy
group. 28 June 2005 |5b The present invention also provides processes for
preparing conpounds of formula (1). The quaternary ammoni um derivatives of
general formula (1), may be 15 prepared by reaction of an alk Iatvng agent
of general forfbeapresdnt nventionoalsd LITEYdRT PHIFEPed f‘?ronﬁiPJaH”Q IOPF%OU“

formul ae ) ené’%%l f&ﬁauw )i fhayamsd p

are as de$¢| ned”( é@oﬁg -"gt%n&%g—rg&] umRﬁaan‘uve% ?Clgl (} d RgCHZ)P“
O R2 R3 (Iptdpagdd | by rmmeéara)alkyl@)mmgero qﬁoenﬁ@ faomfa . ('A) Wlt'( @@&%ﬂﬂﬁ '
(CG2)p O gﬁeﬁ?’f&ﬂn&la) ||)291¥ L%%rm' anGhE) anWree R, esept-a, &HWSRFt@bhem,

| eavi ng- gtgoup, suc % defi ned above. Preferably, W
represent@népgafo@pd)afnedabove -

- (CHp); — A — (CHy)y — W

m

Rt % (CHy)y — A — (CHye

R2  Rr3

_ (1.
20 - _
o in formuta (ii) W represents-any suitable leaving group, such as a group X as | '
) def ned above Preferabiy, Wrepresents agroupX ' i -
| Thls alkyiation reactlon may be carried out by two different expenmentai_‘ o
procedures ay and. b} Wthh are described above. In partlcu!ar method b) prowdes a . ' S
25 . new expenmental process usmg solid phase extract:on methodologses that allows the”

parallel preparatlomof*«several compounds ‘Methods a) and b) are descrlbed ifi. the



“illustrated
section. kB4 Nohay)bee f@imﬁdeé ssiphgeagler egtert dn ralihes QMHNWEWWQUWnQﬂﬁem sed

by transe@%%rélggg,%kr OQA_HO(NIQQ&SH%ERB&Bdsths%%H“ﬁ&n(ﬂQe &d&p@n&ﬁﬂ%ﬂg of

This al kyl ation reaction may. be car ried out by two di ff erent experi nment al

procedures, a) and b) which are described above, In particsd gr,.RigBod b)
provides a 25 new experinental process, using solid phase extractl on :
net hodologi es, that allows the parall elé preparati on-o--several conpounds.
Met hods a) and b) are described in. the 28 June 2005 16 experi nment al
section. If Wrepresents a group other than X the quaternary ammoni um
salt of fG&KRRIIMENtalsertion ol ereseRtsm Irae pinsathan Xrthesralemanagmerniul by -
carrying @u offrmEXQN3 gRdESE HoRtnaGRRRE Smbhod (& éoﬁda(bty' bTRERARS obtCarf P! ace
the anion W wt desired ani on K ds of " general

formul a (thamsadnacanoe mprd@mﬁ?eﬁeneerﬂyneﬂﬁaﬁfﬁ é%lreplmt&ebeenn FW ey & by

,synt hesi s qagrRf Hidipxt 0 standard nethods. For exanple, conpounds wherein n

0 and A= -0-, -S or -NR9-, wherein R9 i's as .defined above, were -
obt ai néd by reactl on of the correspondl ng aromatic derivative or its

pot assi um sal t c&&g\mﬁﬁg@@éfa Jatm ﬁg&%ﬁi\&h afe asn@aﬂ:'neiaﬁugtgv%naue( () m X,

wher ei n X may be a ha ogen or a s onat.e ester.
I n ot her &ReMmppresaredobpoayidiesd aggering| tof or&ﬁnC@FQImPthOﬂher@rnaaam@&e

(V) by K ompotile erEf AP WEACR B0P NERS MRy #2 6 os SRRl T
R2, ‘R3, nWers okipided\byreaction gethie sedesnsndiag acompliudriyatife gfaiveraidssiuar sall a
(I11) 158y WhR aR@lEﬁé@% %’% n%f{; éltfoﬁ?ihé‘ Hz)n:r Fkg%é}émc)?%g%% #hdogen

erres and etailed in the xper | nent al

formula (
denvative of generai formu!a (V) by known methods

R (CHz)n — A-—— (CH,),,—OH

R2 R3 .
| | )
15 ~ wherein R', R, R%, n, m, and A are as deﬁned above. |
: Compounds of'general formula (1 rnay be prepared by different methods.
These procedures are iilustrated in the fol!owmg schemes and detailed in the -
experimental seot:on '

‘Method ¢)

- 20 Compounds of general formula (IN) may be synthesused by transestem‘" cation of a
compound of formula (V) W|th a compound of formuia (Vi).

R4 '

S L

RS" Re -
vy (|||)._7

25 in Wthh forrnulae RY R, R® and p are as defined above and L represents a leaving
- group...Eor. examp[e L may be a chiorine atom, an lmldazoi-’t-yl group, or a group -



R4N-(CHR6LI)PO R5 R6 Method ¢ (VI) (ug 25 in \AhicthrrruIaeR RS,

R6 and p are as defined. above and L represents a |eaving >dffdPo05FPr
exanple L may be a chlorine atom an imdazol-1-yl group, or a group 28
June 2005 17 OR14 wherein R' representis a straight or branched,
substituted or unsubstituted lower alkyl group or a - COR15 group wher ei n
R75 represents - COCRARSR6. Typi cally Lis - ORl4 wherein R14 is nethyl
ethyl or pgPRpherein RI iepresantsrd stedgitbior brapiched, wpstltut@dafmdutat@ée%}bwmrnul a

\Y f dSS b 4 t
For exanpl S/RURRRER 0B odoa RapEir R SeRathi jOeRLRE Tt Rihere rs
is a hydr &}y ghegin Rids pretimd, G&MOFEO&WGOE@S afeigiddzobti-ybdrove, may al so be

d f I
Feacti on werrefiged sy AR P RLER RLpdEl By Marl i Phihodt SepeliaMiie crs
N a- N3 CHiteratuteCHRl pxadnigle 25 in BR 2082968d d (VII) (111) Conpounds of general
formula (VI1) may be prepared by standard nmethods 15 -described in the -

literature (WO 01/04118; WO 92/04346) Method e) Conpounds of formula (I}1)
where R6 iMethodydbup - CH2OH , -and p, R4 andR5-are as descri bed above, may

| b d b 11D,
a1 50 D2 DRSNS LN, G WREAPRIIDS AN, BRI 20038 (LY.
condi t i onglescribed e, rBgnalse beprémred roinvibe \dhjonatate, esters of zéaeravmm(ubego) WD

93/ 0601%8) (% %@ rchtBﬁ v% thggoﬁesp'ymhb drigng% r%'é'&é%t'\' CH~| I R6 (G2)1, 0O (

TR 0 o
0 o -

Method d
vy )

Compounds of general formula (V1l) may be prepared by standard methods: o
15 described in the literature (WO 01/04118 WO 92!04346)

._ Method €) _
Compounds of formuta (lll) where R® is a group «CHZOH and p, R* and. R5 are as
descrtbed above, may also be prepared from the corresponding compound of formu[a )
20 (i), where Risan hydrogen atom, by reaction with formaldehyde i in basic condltlons :
(Organic Syntheses' Col!ective Volumes VIl, 271-274, (1990) WO 93/06098)

R4
o} —

Method e

U
R6 = -CH,-OH

25



Method e . (I11) (111) R6=H R6-CHZOH 25 28 June 2005 18 As will be |

described in the experinental part, the diastereonmers of the qﬂﬁgunds of ™
formula (111) nmay be separated by conventional nethods, for exanp e by 5
col um chromat ography or crystallisati&h. The follow ng conpounds are
conpounds of general fornmula (111) which have not been described before:
conpounds of formula (111) I | R& OR5 NR6--~~ (CHZ)P O 10 (IlIl1)
wherein.p, R4, R5 and R6 are as defined above, the substituent on the
azabicyclo group is at position 3 or 4 and -when it is at position 3 this
substituted carbon_has an enantionencal ]y Pure R or S configuration,

provi ded that %ﬁeW‘"R@el%eS&”l?sedcHﬁéﬁ?le’ﬁ?eé'm?“ 3 neprRsthes digsteRrasrex §f tf@fr oup R6
is not a f&kﬂﬁ’fp@éiﬁﬁsgff%%ulal@l! Trhéy %Qéﬁér&fé@% d&ﬂvérh%n@ﬁﬁ@th@&§ & Sapip: lbyS -
preferably at position 3 and nmay have or S configuration. The carbon
‘subst i fut SRIUBR qrIematograahyRer Frvsialfisalienr or S conflguratlon The conpound
.may be a si ngl q*nésarasw ErapBRings afd cérﬁﬁmﬂ%‘é’d?%j@ﬁ@@@@mﬂa 1} fmhéh hvd )

i nclude: . (2S)- -QIcIopentyI 2-fur-2- roxyacetlc aci d

{3R) - 1- az &Pt bspn deponbediedre 3-yl 20 ester ( [a]' lo= + 19:7 (c=1, CHO3)).
(2R) - 2- Q"éb@tﬁ@tﬁﬁdé'o”r?orﬁfdfa @ny! - 2-hydroxyacetic acid
~ (3R)-1-azabicyclo[2.2. 2] oct-3-yl ester ( [alto= -14.2 (c 1, CHCI3))

(2S) - 2- Cycl ohexyl - 2- fur-2 yl - 2-hydroxyacetic acid -
(3R) - 1-azabicecyclo(2.2.2]oct-3-yl ester ( [§420 = + 21. 10 (c 1, CHal 3)) 25

(2R) - 2- Cycl ohexyl - 2-fur-2-yl-2-hydroxyacetid acid
' (3R) 1-azabi cycl o( 2. 2. 2] oct - 3-y, o —~R5
: ' 'RE .

10 S (R |
| wherein p, R4, RS and RG\-are as defined above, the sobStituent on the azabicyclo
- group is at position 3- or'4 and when it is at position 3 this substituted carbon has an -
enantlomencally pure R or S ¢onfi guratxon prowded that when Rdis a 3-th|enyl group
- andRSisa cyc!ohexyl group R6 is not a hydroxy group. '
15 The substituent on the azabicyclo group is preferably at posatlon 3 and may
have R or S configuration. The carbon substituted by R‘ R5 and R6 may have R or S
‘confi iguration. The compound may be a smgle isomer.
Examples of the new compounds of formula (III) include: ~ A
_ .(28)—2-Cyclopentyi-2—fur— -yi-2 hydroxyacetlc ac:1d _ (3R)— -azabicyclo[z 2 2]oct-3—yl :
20 ester ([af%=+ 19.7° (=1, CHCA)). R - '
| _' (2R)-2~Cyclopentyl 2-fur-2-y|-2-hydroxyacettc acid (3R)-1 -'azabicycto[2.2.2]oct-3—’y[-
ester ( [of% = -14.2° (c=1, CHCL)). | o
| (28)—2—Cyclohexyl-2~fur-2—yl—2 hydroxyacenc © acid (3R)~1'-azabi"cyc|g[2.2.210ct;3-yi o
- ester([of%= +21.1° (c=t, CHCl). | ' g -
25 .(ZR) -2~ Cyciohexyl 2-fur-2-yi-2- hydroxyacetlc acid (3R)—1 azablcyclo{Z 2 2]oct-3-yl ester
([aJ%= -23.5° (c=1, CHCi3)) |
(2R)—2—Cyclohexyl—2 hydroxy-2 pheny[acettc ac:ld 1'-azabicyofo[2.2.2]oct—4-yl ester -
(o= 2760 (o1, CHCI3)) I I
7 In particular: D | _ _
30, ‘A(2.8)-2-Cyclopontyi-z-fur-g-yi-z-hydroxyacetic_- acid (3_R)-1-azabic':yclo{_2‘;2'.2]oct-3-y| N
ester ( [a]% = + 19.7° (c=1, CHCI)). | | |




" cheni 841 | 4WOrey-T-azgbicyelelnad
ref er ence 4-HykdgrRiiplicgtbpneojhaehe, Eélédribﬁd ViaSGERL & Al nedi et ifm Asgi Ng

( [a]220= -23.5  (c=1, CHC13)) (2R)-2-Cycl ohexyl:-2-hydroxy-2-phenyl acetic
acid 1-azabicyclo[2.2.2]oct-4-yl ester ( (apo= -27.60 (C:éIBJLHEI ) In
particular: 30 (2S)-2-Cyclopentyl-2-fur-2-yl-2-hydroxyacetic aci '
(3R) - 1-azabi cydo[ 2. 2. 2] oct-3-yl. esterly [aJgo = + 19.7 (c=1,- CHCI 3)) 28
June 2005 19 (2R)-2- Q/cl opentyl -2-fur-2-yl-2-hydroxyacetic acid

(3R) - 1- azabl;:%clo[z 2.2]oct-3-y1 ester ( [a]so= -14.2 (c=1, CHCI3)).
(29)-2-Cy&d leop@fm#—fgc-%yl-% W@ Popte et #@d aci3R)-1 -azablcyc!o[222]oct~ Yl
(3R)-1-az 0[.2. ] ester ( [a]Jto= + 21.1 (c=1, CHC13)).

(2R) - 2- @%%ﬁg@%ﬂlz 1f%u%3 (g-q Ic%dﬂ{/droxyacet ic acid :

(3R) - 1- az&ﬁ)cﬁy@mqfem-zzjm@tyia-mdr@gamc ( [a8k22@R)~12&abicy¢lol2l. 216HG-@) ) . -
Conpounds [o 10 4-hydroxy=l -azabi cycl o[ 2. 2. 1] hept ane,
descri bed"}%?(tralr O%M @ ﬂy@?@% 1- azabi cycl o[ 2. 2. 2] oct ane, descri bed in
G ob, T A(2%Q—@j(cloﬁdayIv2~ﬂm2nylﬂqiy@ro>¢é%ﬁ)ac:d403R)hl&%bibﬂzae[Z 2.2]oct-3-yi ester '

(3R) - 3-hy g I_g(% 2. 2] octane or :
(33)-3- hyg@’? 2§§ g §)2 2] octane, described in Ringdahl, .R. Acta

“Pharm Suec. (1979), 16, 281 283 and. comercially 15 avail able fromcu -

Cheni e uJeti kon' Gni bH: The fol | owi ng exanples are intended to illustrate,
but not to linmt, the experinental procedures that have been descri bed

~above. Theo@bbquﬁn@ia tMyeomiEerar ed corrpounds were confirmed by' H NMR and -

M5.. 20 Th e VR spectra were ﬁjecorde a Varian 300 MHz instrunent and
gptags !%ec%@r WRPBI1Pe8P (5) from the internal

reverse pGgg chr omat ography on a Waters instrunment, w th values greater
t han 95% ﬁ)g%-bl 1%And90 Mol ecul ar i ons were, obtained by el ectrospr ay -
i oni zat i OBRPBAGISRE FLEMBJA[2. Q@&)&ta’%ﬁ &ﬂg%wgsmyﬁ’@wat&abi&%wmrﬁez}bcta@t ical . -

rot ations_ were obtained using a ol ar i net er t hod -

" ~a- Ex anp‘F%SCT%edSG‘ BF"@B@'F afy Oﬁ,pq)f’hann Suec. (1979), 16, 281- -283 and cornmercxally
(3R -& ( %dﬂ%l@wn&am mreﬁn@whmmﬁﬁenoyl oxy) 1-(3- . :

-

"The followmg examples are mtended to lliustrate but not to i:mlt the '

" experimental procedures that have been descnbed above. _ ‘
The structures -of the prepared compounds were conf‘ rmed by H- NMR and MS

120~ The NMR spectra were recorded. using a Varian 300 MHz :nstrument ‘and chem:eal_
shifts - are expressed as parts per million (§) from the internal reference

ietramethyISilane ‘Ttieir .purity -was iietennihed by HPLC' using reVerse"phaSe'
chramatography on a Waters instrument, with valles greater than 85% bemg obtalned

- 'Moiecuiar ions were. obtained by electrospray lomzatlon mass spectrometry on a
25°  Hewlett Packard tnstmment Opt:ca! rotatlons were obtalned using a PERKIN-ELMER

241 MC Polarimeter. o L S o

, Method -a-
- Example 13 :
30 Preparation' - of A (3R)-3-(2-Hydroxy-2-thlen-2-ylpent-4-enoyloxy)-1 (3-
phenoxypropyl)- 1-azomab|cyc!o[222]octane bromide : : _
250 mg (0.81 mmol). of - 2-Hydroxy-2-thien-2- ylpent—4~en01c acmd '(3R)'-1-:, o
azabicydo[2.2.2]ocf-3-y! ester, Intermediate 1-3, were dissolved in 5 m! of ace_tonitrile _
| and 7.5 mi of chioroform. To this solution ‘were added 0.63 ml (4.1 mmol) of
_35 " 'phenoxypropy!bromide.' Aft_er _stirﬁng-_ for 48 'h.a't room temperatufe u_nder a Nz
' atmbsphere; solvents were evapprated, Ether was added and the rriikture stired. The -




phenoxypropyl) 1-azoni abi cycl o[ 2. 2. 2] oct ane brom de 250 (0 81 rrrml) of

2- Hydr oxy- 2-t hi en- 2-yl pent - 4- enoi ¢ aci d (3R) 1 azabi cycl OiBZ\% Zz%ggt 3- yI
ester, Internediate 1-3, were dissolved in 5 nml of acetonitri and 7.5
of chI oroform To this solution were agied 0.63 m (4.1 mml) of 35
‘phenoxypropyl brom de. After stirring for .48 h at roomtenperature under a
N2 at nosphere,” solvents were evaporated. Ether was added and the m xture
stirred. Fhtd o¥aihedeva@(Bred2dndswhstedotavenah tuhesmathf éthere ﬂ' e yaitwaasha g

| ti t 1 th titl d
2'a i xt TERL AR Eitooud s S SFods e il Gy © 51, 702 08 (m
?H) 7&{) 05-"8-NBR (DMSBIHYs): &170-2203;(;n(m 2195-2.25 96); 38, 02?(6-42]83%(rr|'|)1H)32 8§- 3. 60
5m7o 90%(‘%2(”1%% %rpéoal ?‘50('“1&‘) éﬁz %§7d6‘: ?%6238214 ﬁh?m g“h%‘ 0p- 52%5(% ),
7.27- 3. 38H),M.7@E0 (h, 451) (650 1d,HH, OB, 6%-3@5@444-2) 71Wim@n -1H), 7.20.

Exanpl e 3 re t
(3R -3-[( é}g(ﬂpgjﬁlfo%%m'ywb hydr oxy- 2-t hi-en- 2-yl acet oxy] - 1- [ 3-
(napht hal &8 1pMeBa%yipr opyl' ] - 1- azoni abi cycl o[ 2. 2. 2] octane trifl uoroacet at e

20 nmg (0.06 -mmls) of (2S)-2-Cyclopentyl-2-hydroxy-2-thien-2-ylacetic acid
(3R)-1- azabicyclo[2.2.2]oct-3-yl ester (Internediate |-15a), were ;
di ssol vedMethddil- bof DMSO. To 15 this solution 66 ng (0.30 mol) of

3- (nagﬁ}t hgl en- oxy) propyl chloride were added. After stirring overnight
@ng the mixture was purified by solid phase extraction
V\A th a caprmrm@hange (g 3- [Bm)dz-Eyubpsmyl-mmxmQufbﬁm&wcaeﬂﬂu—mned at

pH = 7.5 1. M NaHZPO4 buf f er, eaction m-xture was applied to ‘
the cart r Ml 5‘“‘ e taonarranviist- a%ﬁ't'?P"z‘Vﬁszo%S eaﬁ"dﬂ'f‘l'féﬁc?tﬁﬁeee times with

5 m of CRBGhy (0] loesmn@iszqafa(\msy Z&tﬂc[dbbﬁﬂyi—ﬂz-hgdrﬁﬁ)ﬁ-ﬁfthl@hé'iz,-y!acﬂﬂ@ @mmm Lum
derivative v[\)/as e{ %ﬁld \{\%_E rrh_I 5TFAsIutlonln

(2:1). ThPEAYFRIGoalofhS Yheslent f?ffée&*a\}'\? Fm%)owe??gd'a?oiveﬁdw(fHOf/PWPpJP. d| ne)
fil temg mmscﬂmmosaﬁ@okotzm MmN et 3-(ndfrthaléeh :as@mraw r&(oﬁdée@e% add¥d.title
~ conpoun

2.20-2. 37’“‘(% S‘W)g Syemght é%"’?”b?(‘?ﬂeﬁt}lbe g WHQF%‘H&‘E lﬁ’P“ﬁﬁq) o) SHisoonesas. (m
1H), 4. 15exradfor With %F@attoﬁei&waﬁgaﬁdlég@ BorbHEiut 63:‘31119(95 preﬂridusl?dbndlﬁarﬁza af- 05 (m
- gH)ZO ; %g 4 %Oigvi:%u 0.1 M]I‘)laHZPOAlAbuffer 6l%e geactionk%ixture was applled tonhe cartridge . |
and washed first with 2 ml of DMSO and then three times with § ml of CH;CN, rinsing -
20  away all starting materials, The ammonium derivative was eluted with 5 ml of 0.03 M
~_ TFA solution in CH;CN: CHCI3 (2:1). - This ‘solution was neutraiized with 300 mg of .
po{y(4-v1ny|pyndme) filtered and evaporated to dryness. The yield was 10 mg ( 26 %) -
of title compound. . - : " | o
; . 1E—I NMR (DMSO- de) & -1.30-1.65 (m 8H) 1.80-2.10 (m, 4H), 220 2.37 (m, 3H) 2.75-
25 -2.92 (m 1H), 320-3 85 (m, 7H), 3.904.05 (m, 1H), 4. 15-4.30 (m 2H), 5.15-5.22 (m, |
_‘f 1H), 6.24 (s, 1H, OH), 695-7 05 (m 2H) 7.15-7.20 {m, 1H), 7.40-7.60 (m 5H), 7.85-
. .7.95 (m, 1H), 8.20-8. 25 (m, 1H) '
- MS: [M-CF;COO0[" : 520 -

-30. - The spatial configurations of the compouhds of general formula (Ill) have been
- deduced from the configurations of their cbrfesponding acids. Theée were'determined A
o either companng the values of [a] obtained with the values descnbed in the !|terature or
applylng the Circular Dichroism (CD) technique. ' :
_ ‘ Smce the CD curve of (28)—2—Cyclohexyl 2- hydroxy-2-phenylacetlc acid . :s-
35 known (A Tambuté and A. Collet, Builetin de la Société Chimique de France, 1984 Ne

' 1-2, pages 1177 to "1182) and all the acids evaluated are structurally very similar to (28) .




VB: (MCFSOOO] : 520 30 The spatial configurations of the corrpoUnds of

general formula (111) have been deduced from the confi gusal r%r%c%f their
correspondi ng acids. These were determned either conparing t al ues of -
(a] obtained with the values described2in the literature or- appl ying the
Circular D chroism (CD) technique. Since the CD curve of

(23) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acetic acid is 35 known (A Tanbute
and A ColdeyclotBullt2bydroxje2-bberBlasets eactthi it care hie aBsumed, thalodhy rhlative 2,

o rar 1 6t 3 S aflE SR BN IR SEhdlerts U7 Bl B ¥

acid, it caempbssarssilthei telsaectlvhex:-:r ehiabs vd: hepmsulttmg)rmnﬁguraiimsamwe been

compari o RERER R o Bipsttiod oDl P Syl (R (&E}f'gﬁ‘?aﬂyons'have

been éxpressedhasuResrof S:Easmutrdl wge trocdraéd W|thQDUasEroemmgsm¢mb;ﬂmtorﬁaee TABL E

hect  opn S OlERe R PRERTEIL AR SRS S bRt ni et a7 e

sanples in 1 mmcells at 25C. - 28 June 2005 4| 22 TABLE 1 Conpound O rcul ar
Dichroism[a) 0 1. (nn) Gs (M cn) Configuration

(+)-2- Cycl ohexyl - 2- hydr oxy-2- + 23.1 224 +12.1-. S phenyl acetic acid
(c=1.4, EtOH) (-)-2-Cyclohexyl-2-hydroxy-2- - 23.6 224 -11.7 R

phenyl acetic acid (c=1.4, EtOH) (-)-2-Cyclopentyl-2-hydroxy-2- -1. 52 224 ,
-8.93 R phenylacetic acid (c=3, MCOH) (+)-2- Q/clopentyl 2- hydroxy 2-, .+
6.63 233 +4.18 R thien-2-ylacetic acid (c=1, EtOH)

(-)-2-Cycl opentyl - 2-hydroxy-2- -6.44 233 -4.19 S thien-2-yl acetlc aC|d c, 2'—_

(c=1, EtOH) (-)-2-Cyclohexyl-2-hydrox3-2- -15.1 235 -5.40 S :
t hi en-2-yl acetlc acid (c -1, EtG-i) (+) -2-Cyclopentyl -2-fur-2-yl-2- +31.95
230 +7. 648 ,



hydr oxyacetic acid (c=1, EtOH) (-) 2. Cycl opent yl - 2-fur-2-yl - 2- -32.10 230
hydr oxyacetic acid (c=1

-7.44 R

(-)-2-Cycl ohexyl -

EtO—|) T+)-2-Cy 11 ohexyl - 2-
+40.90 230 +10.9 S hydroxyacetic acid (c=1, EtOH) 228 Wirie”206%

2-fur-2-y1-2- -39.7 230 -10.8 R hydroxyacetic acid (c=1,,

- (m

EtOH) A - Tanbute et A Collet; Bulletin de | a Societe Chinique de France,
(1984), N1-2, H77-11-82:., Cbnflguratlon S assigned: (a]' o =+ 25.2
(c=1.4, EtOH), as = +129 M e (ITABIZ2% nm) M Mtsuya at al.; Bioorg. A
Med. Chem,. (1999), Vol 7,.2555-2567: - _ " Configuration R assigned (aj20
0=-1.9 (c=3, M) "E Atkinson eta[. J. Med. Chem, (1977); Vol 20, N
12, 1612-fI6T7. TREnWIuHES 107 [aj_mere:glvcn(ﬁﬁﬂga;bguﬁﬁﬁﬁTﬂT‘ﬁdr_“a§§qgned);
c,1and c2: + 51.3 and - 51.0 (rotatjons observed at 350 hm (c= 2-5%
MeCH)), . 2B June 2005 23 I\/Et hod, - c[aﬁ%t hy| &éwer 'dew'\pm“i) Egniigurafiondr al
forrrul-a (VI _%a 8 s antgh O ITet ot ¢ A e+t +4rature
or follo ) Ong BMé %escthedikﬂﬂt1e exanplesﬁfFS nt er redi atles
1-9, 1-10| I 11 1 12, 1- 13 I nternedi ate 1-1 Preparation of
2- Hydroxy 2-t hi en-2- ylheptan0|c acid (3R) |- azabi yclo[2 2] 2] oct- 3-yl.
ester 10 9.5 [{e BV -2_ hien= abl trept cract gret yt—estet o
(I'nterne |at()a- f,%%?, [ ﬂ éﬁ&m}{)l) Wetn degsgl ved in ¥0 of toluene. Tg this
sol ution jwere added 1,63 g (0.0128 rol) o ‘ . : ,
(3R) -'3- hyldr oxy- 1- azablcyclo[2 2. 2] octane apd 0.18{g (0.004% not) of -|HNa
(60% di speTELDbyddperiBHydlox@Ed )| 1NET 80Xt UTE 2@ | ef tggeEd W th gomntTjuous
renoval [of - di sghiehjicte®: adidt h rep| geegrerbun [h fresh tol uenefwhen necegsary
for 1 hodr. The cooled 15 m xture was extrpcted wfth 1 N H{Cl- acid, the
aqueous ljayer washed with ether|, basified [with KRCO3 and extracted-Wth-
CHC 3.  The (erDayuidbehtadtydiorp2WaShed+ gedh Wat e33 d[ | edq.1®Ve[ NOSRA an(
evapor at §d. Tiienyeiyedceticaii “2. 85 |g CF6®Of [he tit]e produc as a myture
of diastgreoners, structure corfirned by ' H—NNR. ‘HNWR (CPCI3): 5 SR
0.80-0.99 (m BFD 1.20-1.40 (m 6H), 1.40f1.90 (m 4H), 1]195- 2.25 {26 (m -
3 H) 2. 50 (-)-2Cyewpémyi- 25iy{)|rpxy32 -1G- 3. 36.44m 1) H)2334. 4 (bste 1 H, OHp, 4.82-4.94
1 H, 6.9#az: Mei(crncad H, {7.G8LFQ# (m 1 H| 7.20-7.26 (m 1 H)
(-2-Cydichexyl-2-hydroxy 2- 510 535 540 5
thlen-2-yiacet[c ac:dc' {(c=1, EtOH) L
{+)-2-Cydiopentyl-2-fur-2-yi-2- ¥31.95° | 230 764 3
hydroxyacetic acid {c=1, EtOH) :
“[-2-Cyclopentyl-2-fur-2-y1-2- 3210° | 230 | 744 R
- hydroxyacetic acid (=1, EOH) | "~ o : _
_7(+}-2-Cyclohexyl-2-ﬂ1r—2-yl-2- ' +40.9° 230 T+0.9 S
: hydroxyacetic acid . (c=1, EtOH) . : ' .
)-2-Cydohexyl-afur2via- | 39.7° 530 108 R
hydroxyacetic acid {c=1, EtOH) : : :
- ®A, Tambuté et A. Collet; Builetn de la Societé Chimiqde de France, (1984), N%1-2, 0-77-11-82:
- “Configuration $ assigned: (o o= +252° (c=1.4, EIOH), Ac = +12.9 M'em™ (A =225 nm )
i NiSuya stal; Bioar. Med. Cher [1969), Vol 7 25552567 '
Configuration R assigned [a]* » = -1.9 ® (c=3, MeOH)
T 9. Atkinson et al. J. Med. Chém.. (1977); Vol 23, N° 12, 1612;1'61 7. Thie values for [c] were.given (Cdnﬁguration not .
- assigned): &1 and ¢,2: +51.3° and - 51.0° (rotations observed at 350 nm (c= 2-5%, MeQH)). i -




V5. [ MF1]': 338. (Corrpound aI SO prepar ed foI I owi_ng met hod d) 25
| nt er medi ate 1-2 Prepar ation of 2, 3-Di phenyl propionic aci d28 June 200
(3R)-1-azabicyclo[2.2.2]oct-3-yl ester Prepared using the sane me?h d as .

‘for Internediate |-1, but from 2,3- diphenyl propionic acid methyl ester The

yield was 1.71 g (61.5% of the title product 30 as a m xture of .
di astereoners. 'HNWVR (DMSO): 6 1.05-1.20 (m 1H), 1.30-1.60 (m 3H),

' 1.65-1.75Method Hc—2. 10-2. 20 (m 1H), 2.30-2.70 (m 4H), 2.85-3.10 (m

2H), 3.20-3.40 (rn, 1H), 3.95-4.10 (m 1H), 4.50-4.65 (m 1H), 7.10-7.45
(m 10H). Ms: [M+l]': 336 35 (2, 3-di phenyl propi-onic acid nethyl ester may

~ be prepar 8etiy eater derivatiBes of phe&tyl foriopiacvillcwerei rteparedriyr stardary magifaddsabl e)

28 June Zgg&nﬁgé i gﬁgrh{g?gltu?é er Jfogi%“ﬁgmgé ?&%%Bur% described. in th Exang‘f 5yl

2- Hydr oxy- 4-"enol azabicycl o[

est er . 5 Pr dptenmediates IFQJ I-t‘IIQeE $hrid2nkidhod as for Internmediate |-1, but from -
2- Hydr oxy- 2-t hi en-2- yl pent-4-enoic acid methyl ester (I ntermedl ate 1-10).
The yield was 1.76 g (63.1% of the title product as a mxture of

di ast er eolntermediateNWR (CDCI 3): S 1.25-1.80 (m 4H)1.80-2.10 (m 1H)

2 50 g ggpgggaa(s;@n °§ﬁ)wf‘§ %,gzgﬂ%g(%hég%m% g‘?gg*&ﬁ g.t%ab%g&ggé 27% %93 (26”

(m 1 H) 33"2@1:67 30 (m 1 H. M5 [M1]': 308 (Conpound al so prepared

: f20|q|/g| ohexyI ? é'ly%? ;)Zy[%ﬁ-{ ﬁ%ﬂg@%ﬁ?ﬁgéag&gp%&w Ogstgnf (Intermediate 1-9)

azabi cycl 6{@11211@)] om;etre?,hs,sloivedtler?(} Rt ep toemheuJbribist swutbaneeneadded 683 gor

d _
2" Oyl oneliy 5ol B GRT SROLT Aablrddl Mbdand o 08 (PORSMAS ot o
| -11) 20HNai( @&%Idr&pdrsrom @t‘rﬂneﬂai of). The mixtiere vasGetiuxed. voB8i7cantingousfremoval
(3R) =3- hygy cﬁ%ﬁﬂat vﬁﬁ’tapéﬁ?élc%b%g‘l?tﬂﬁh %L\Qr? om%e%nlne%gss%r)( Porq‘?h%%r rﬁl )cogled

(60% di-spersion
15 mixture was extracted with 1N HCI acid, the aqueous layer washed with ether, basrf ed '

wrth K.COjzand extracted wrth CHCI3 The orgamc aner was washed with water dried
o over MgSQ, and evaporated. The yield was 2.85 g (76%) of the title product as-a
mixture of diastereomers, structure confirmed by 1H NMR. ' -
*H-NMR (CDCl,): 5 0.80-0.95 (m, 3H), 1.20-1 40 (m, 6H), 1.40-1 .90 (m, 4H), 1 95-2 25
20 (m, 3 H), 2.50 - 2.95 (m, 5H), 3.10-3.30 (m, 1H), 4.4 (bs, 1H, OH), 432-494 (m, 1H),
6.94-7.02 (m, 1H), 7.06-7.14 (m, 1H), 7.20-7. 26 (m 1H).
MS: [M+1]": 338.
' (Compound also prepared followmg method d)
25
 Intermediate 12" o -
Preparation of 2 3—D|phenylpropron|c acid (3R) 1-azab|cyclo[2 2 2}oct-3-yl ester
Prepared using the same method as for Intermediate -1, but from 2,3--
7 dlphenylpropromc acid methyl ester . The yle!d was 1.71 g (61 5%) of the t1t|e product s
30 as a mixture of diastereomers. : -
1H-NMR (DMSO) § 1.05-1.20 (m, 1H), 1.30- 1, 60 (m, 3H), 1.65-1 75 {m, t1H); 2 10-2. 20
| (m, 1H), 2.30-2.70 (m, 4H), 2.85-3.10 (m, 2H), 3.20-3.40 (m, 1H), 3.95-4.10 (m 1H) )
 4.50-4.65 (m, 1H), 7 10-7.45 (m 10H). ' '
MS: [M+1]": 336 - : : _
o35 (2,3-diphenyipropionic ac:d methyi ester may -:_be' - prepared from the 2,3- -

~ diphenylpropionic acid, commerciaily avaitable)



0|I) The 0|I obta| ned (10.33 g) was purified by chromatography on si Ilca ,

gel eluting w th chlorof orm net hanol / ammoni a 97: 3: 0. 3. Apgéglmeaéﬁ)s
fractions were conbined and evaporated to obtain the two diastereoners:

| -4a and 1-4b. 25. Internediate |-4a 24 ‘

(29) - 2- Cycl ohexyl -2-fur-2-yl - 2- hydroxyacetic acid
(3R)-1-azabicyclo[2.2.2]oct-3-yl ester 1.59 g of an oil corresponding to
the first eluted di ast ereoner was triturated with a mxture of ethyl ether
/ isopropyl ether 1:1 , to give 0.82 g (8.6 % based on single - 30
I.somer) of a solid whose structure was conf| rmed by '"H NVMR as a pure

d| astereohﬁﬁrm?faii@zgc +21.1 (c=1, CHCI3)) '"H-NVMR (CDC13): S 1.10-1.45 (m

01 S 2y S Bty (1o gD
4 90 (81 mazahigycle[220210ct8-yi pstepH) , 7.40 (nl7 1 H) 35 MS: [ M+1]4: 334. 28‘
- J 2005p -
632:;3, to yi %gdéﬂﬁ?ﬁdgﬁg&%h% 'Jﬂefﬁs \Q’gﬁrm{tgéﬁéf# étgq gr oxy% Mgc H.’%n' '220
+ 40. 9 (c¥pentd-Shdic ac:do*néhhguemn meraginte dé@D gﬁmdyl(aewas'r ABBEy 1§3.1%) of

| nt er medi ﬂ.% ‘“E&Z}&t@t ég%m %H%&ld%}’? %mgrsf ur-2-yl - 2-hydroxyacetic acid

(3R) - 1-azabi Ccy 1.12 g of an oil corresponding to
t he secondH-bIMR EZDdk8t £RBABO(MMAE]), 1 180-Rriat(@a, i)t B.58-3.06 khut), Bfioetdy/|

ot o b RopaDY &SﬁﬁurQm9@%%5%@@9%5&@%@?@%9?@5‘&%141)'92&”‘?) )
10 [a] do 6:98F.05 (nf,CH¥), 7.00ICLR) (m, THHE NBR7(30061, AH). 81. 10-1.50 (m 8H),

1. 50- y(Sghwesﬁ?,3ﬁbo4212(m 1H), 2.24-2.36 (m 1 H), 2.46-2.58 (m 1
| ,.268 TH388), 3.12-3.22 (m 1 H, 3.77 (bs, 1 H OH), 4.90 (m 1

, H) ,. 6.40 (Compdidnd alsdl prépared fotpwikGmdithddld) : 334. 15 Internedi ate |'-4b was
hydrol i sed (Et OH NaOH 2N, 2h r.t, 1h 600, to yield (-)-2- :
Cycl ohexyl - 2-fur-2-yl - 2- hydroxyacetlc acid : (a]22 = -39.7 (c=1, EtC]—I)
Conf i gur atrtenmddiatesi-@#ssi gned. (See TABLE 1) Internediate |-5

Preparation of 2-Cyc|ohexyl-z-fur-2-yl-2-_hydroxyacet1c - acid (3R)-1-
ézabicyclo[z.i’.2]oct-3-yl ester. | -
Prepared using the same method as for Intermediate -1, but from 13.73 g {(0.057 mol) .
of 2—Cyclohexy|—2—fur-2-yi-2;hydroxyacetic acid . methy!r ester (Intermediate I-.1‘1)"-__ o
20 .dissolved in 350 mi of toluene, 86 g (0.667 fnoi)_ of (3R)-3-hydroxy-1-
azabicyclo[2.2.2]octane and 1.37 g (0.0342 mol) of HNa (60% dispérsion in mineral
“oil). The oil obtained (10 33.g) was punf‘ ied by chrornatography on silica geI e!utmg
with chlorofonn!methanol/ammoma 97:3:0.3. Appropiate fractions were combmed and .
| _ evaporated ' fo gbtain the two diastereomers I-4a and l-4b, ‘ ‘
25.  Intermediate I-4a ' | o
(28)-2-Cyclohexyl-2-fur-2-y[-2-hydroxyacet|c amd (3R)-1 -azablcyc!o[z 2.2]Joct-3-yl
ester '
1.59 g of an oil corresponding. to thé ﬁrst‘e[uted diaste_t‘eomef was trifurated with a
mixture of ethyl ether / isopropyl ether 1:1 , to give 0.82 g (8.6 %, based on single
30 isomer) of a'solid whose structure was confirmed by 'H-NMR as a pure diastereomer.
%= +21.1°(c=1, CHCly)). " | |
TH-NMR (CDCls); 8 1.10-1 45 {m, 8H), 1.45-1.60 (m 2H), 1 60- 1 85 (m 4H) 1 94-2 02
{m, 1H), 2.26-2.38 (m, 1H), 2.70-2. 92 (m, 5H), 3. 20-3 28 (m, 1H) 3.78 (bs 1H, OH)
7 - 4.90 (m, 1H) 6.30-6.40 (m, 2H) 7.40 (m 1H)
o35 - MS [M+1] 334, o




20 Preparation of 2- Cycl opentyl - 2- hydr oxy-2- phenyl acetic acid (3R)-1-

-azabi cycl o[ 2. 2. 2] oct-3-yi ester Prepared using the sane

Internediate -1, but from13.5 g (0.0576 not) of nEE@S)&]e%J

2- Cycl opentyl - 2- hydr oxy- 2- phenyl aceti cyacid methyl ester (comercially
available) dissolved in 350 m of toluene, 8.0 g (0.063 not) of
(3R)-3-hydroxy-1 25 azabicyclo[2.2.2]octane and 0.91 g (0.023 not) of HNa

(60% di spartairgstiat M Raa! hyaidited (H0g/MaHd 2Wa2h13t, kndsd°69 %o ﬁteldt Q@-ztl tle
product as_an oil m xture of diastereoners, ructure confirimed

The two di¥SOBPBEREHE2-Y-BhvaRYaceth afd e sefuifated &f #RP° skevdr aEtOH)
crystalli t%nr@nénor{ @@é&?&:@k@ (é 2®AB0E 1. : :
(2R) - 2- Cycl opent yl - 2- hydr oX enyI acetic acid , ' ,
(3R)-1- azé'f!ﬁeli‘})@@'éfezl-@Z] oct- 3- yI ester. Several treatnments of the oiI

m xture ofioml.Asye o‘i’ag??lrffm‘i . ﬁhg@r o acéw%gigmh %i }@%ﬁqz%&&%ﬁfane |

“-and d||sopropyl eth hexane
solid ide®Stefied hy ' H RMN as an enriched. di astereoner I-5a This solid was

| 35 recr yst1a1|2|¢ 8Eeh BWgSﬁegﬂo‘ﬂ%ﬂeﬂﬂy §ec§h§%ﬁu’t&§§%§%r§d§9f} v?af%tilﬂ.ﬁritggé\n{ho yield

g (21 % pure di astereo une
CHCI 3) I—WNWG( aDethg)) ethgr 1 isppropylethemm 1:11. 19) give BEY ¢. (65%( asad i, suigl@s 2.15

(M L0, sy i Ud st Gty SHINMR A% gl Bibfdndd 2. 80

(s, 5

provi ded (m,hﬁﬁ) i2ma-n68 I(mt eHRt 2168-2.94 (riv] #i9)\31 B8, 2al(m 1Bi), 007D (bdyeiH, GHpem |

(1999), 55- %S‘L e nt has been descri bed W|th [a]l 2% _
-1.9 (c= 349 1%? % Kﬁf_)%???rfojuﬁﬂeernedl ate |1-5b
(2S) - 2- Q/MSO[Mﬁt}yI&SZ hydr oxy- 2- phenyl acetic acid

(3R Jeazpll pyalol 2.2 Aack i, eRahadioATAnel i gyese. {1 e '_ |

| sopr 0panGyéldn@@hzifur@hezr-hyd%mcequ g} = 0- :&Crt’ {cQ, at@f-l) a white soli d

were -
. Conf guratlon R was ass:gned (See TABLE 1) - -

Intermediate 1-5 | | R
20 Preparétion of 2-Cyclopentyl-2 hydroxy-z-phenylacetlc acid - (3R)-1-'
- azabicyclo[2.2.2}oct-3-yl ester ' | ‘
Prepared using the same methed as for Intermedlate I-1, but from 13. 5 g (0. 0576 mol)
of 2- Cyclopentyl-2-hydroxy-z-phenyiacetlc acnd methyl ester (commeraally avallabie)"' |
- dissolved in 350 mli of toluene 80 g (0.063 mol) of (3R)- 3-hydroxy—1- :
- 25 azabicyclo[z 2.2loctane and 0.91 g 1(0.023 mof) of HNa (60% dispersion m mineral oil).- |
The yield was 13.1 g (69%) of the title product as an oil mixture of dlastereomers 7
structure confirmed by *H-NMR. The two dlastereomers I-5a and I-5b were separated |
after several crystallizations.
o rlntermedlate I-5a : :
- 30 (2R)-2-Cyclopentyl-z-hydroxy-z-phenylacetlc acld '(3R)-1-ézabicyclo[2._2.2]dct-3? -
yi ester | -
. Several treatments of the onl mixture of dlastereomers with dlferent mixtures of dlethyi.
| ether/hexane ‘and dusopropyl ether/hexane (coollng at -60°C) yteid 4.3 g of a white '
solid . identified by 'H-RMN as an ennched dlastereomer I-5a. ThlS solid " was
35 recrystamsed twice from d:ethyi ether/hexane (coohng at 0°C) to yleld 2g (21%) of - "

pure diastereomer .

Interd@dl o #- 28.50s=hy@nCk))sed (Et OH NaCH 2N 2h r.t. and 2h at 60C) to_ o

0,1e () TAEYE SRR i B Pusiactee PREVARESIAG 2644 78 Al 8 gt omer



15 obta| ned and identified by' HRW as the nal eate salt of a mxture
enriched with the second diastereoner |-5b. After three c?ésj Igj t|on of
this product from acetonitrile/diethyl ether (1:2.2), u?‘f - based
on free base) of the maleate salt enrpghed with the second di astereorrer _
|-5b (in a proportion 88:12 as determ ned by H RWMN) were obtained. 20 This
‘mal eate salt enriched with the second di astereoner |1-5b (88:12) was treated
with CI-ICI[&]Z?':th @@&ﬂobmwn t o obt ai n t he free base. I-5b (free base):
[a] 20= + Qé@w % % H NVR ( CDC g 0-1. BO%m 12H),1.85-2.0
(m 1H), 2HeiRIgeCt }‘nﬁfeﬁ% 88 (mp1 BR4. 802‘5 . ‘1*#))20§33b5 g 1@#4@4}50

4.75- 4. 82(&:&%%*@62%0&% 84D, éf@s@f& émhﬁg F8dvs,(1H, Bty 14 85-4Boensi )2l s

correspon gb di‘ast ereoner wer'e observed at -2.05-2.15, .
2.40-2.50/7 42 gnad), Zﬁggalﬁ@@%'ﬁm Oonflguratlon S was assigned in view

of theﬂ%ﬁtéﬁﬁed@ﬁé f'tusﬁeq/afsq{ydfd]sé‘d ﬁFP@aCbH5§N 0P88 ank\Bh Bt bbec)38 give

| nt er medi ate - Ear ation of - 2- Cycl ohexyl - 2- hydr oxy-2-thi en- 2 yl acetic
aci d (3R) {12 %Mwa Roydrogy-2ipbenyiacsfic esd@d . PFepad ed PUE ngeRdiongfie

nmet hod as e I nt di; gy ( |
2- Cycl ohe%lll i %’J@ 3 téﬁhe%hésb%lgéc{evtggggg & tg%%%g@tﬂe%atﬁ' tréeil?deddl ate
1-12), dﬂﬁm thedfteratuzm(d)/l rifitsofa ebaU@teorggMedng@nomgﬁhm A55-2567) the .

o) B e AP S SRR G 315°
was pubi f inddrbgdiaterlciimt ography on silica'gel, eluting with _
ohl oot of B SRR BT ALSY Pifeuet i B Br e Shre i ot
crystall i esterons of this 5 mxture fromethyl ether yi eld 1.68 ¢ (15 29 of

B bure 1 35% PR Dt IR ol 32 aelE P aRRHEh abl et il Bl e
| -'6b). | need nmcboatc@ahelﬁietmﬂ Sthe? - Bitel odfuhnglat B-53Cdr DRyg 2f & hwhite-lig | weet iC
aci d (153 R) o%ta% ngygen?r[‘"] d %yzlllgﬁ\;lN as trlng n¥aleaet§ sgrt ‘of a mixture enriched with the

second diastereomer |-5b.. After three crystal!:sat:ons of this product from
acetomtnleldlethyl ether (1:2.2), 2.4 g (18.7%, based on free base) of the maleate salt
~ enriched with the second diastereomer I-5b (m a proport:on 88:12 as determmed by H-
o RMN) were obtained.
-'2'0 ~ This maleate salt enriched with the second dlastereomer l- 5b (88 12) was treated w1th i
CHCI3 and K,CO; solution to obtain the free base
" I-5b (free base) ‘
[o]2= + 19.5° (c=1, CHCI3) . -
. " 'H- NMR (CDCIs) 3 1.20-1.80 (m, 12H), 1.85-2.0 (m, 1H) 2. 60-3 05 (m, 6H) 3.20-3.35
- 25 (m, 1H), 3.80 (s, 1H, OH), 4.75-4.82 (m, 4H), 7.20-7.45 (m; 3H) -7.55-7.75 {m, 2H).

" The sngnals correspondtng to the dlastereomer I-5a (12%) were observed at 2.05-2.15,
2.40-2.50, 3.05-3.18, 4. 85-4.90 ppm '
Conﬁguratlon Swas ass;gned m wew of the results obtained for intermedlate I-5a. (See

'TABLE 1). ' '

39 7
Intermediate 1-6 : 7 _ :
" Preparation  of r2-Cyc[ohexyl-2-hydroxy-2-th|en-2-y[acet|c acid  (3R)-1-
azablcyclo[222]oct-3-y[ ester. : E o B
o Prepared usmg the same method as for intermediate I1 but from16.2g (0 064 mol) of- '
35 -2—Cyclohexyl—2—hydroxy-z-thuen—z-ylacettc ‘acid methyl” ester (!ntermedtate I-12), |
" dissolved in 400 ml of toluene, 95 g (0.074 ‘mol) “of (3R)-3-hydroxy-1-



]0 = -16.5 (c=1, CHCI3).. 'H-NMR (CDCI3): S 1.05-1.85 (m 13H),. 1.85-2.0

t]o =
(m 1H), 2.0-2.16 (m 2H), 2.58-2.68' (m 1H), 2.70-3.0 (igJ H);_,OO% 14-3. 24
(m 1H, 4.0 (s, 1H O, 4.90-5.0 -(m 1H), 6.95- 7.05 (i 10-7. 15

(m 1 H, 7.20-7.30 (m 1 H). 15 Ms: [M+1l]': 350. Internedi ate | -6a. was
hydrol i sed (Et OH NaOH 2N, 2h r.t, 1h 600, to yield (-)-2-.

Cycl ohexyl - 2- hydr oxy- 2-thi en- 2-ylacetic acid : [a] 2p= -15.1 (c=1, EtO—|)
Confi gur atazalmcﬁtoms zmr@rmd:l 1. GSge(OMBlt&I}lc)f Hmat(m%'mthp@tmrl mebmam ail).

(58 1 RS DU Rt Bl pESRelEr i relisagel celvtnganit o
#“_D 2. g-cgg)ﬁﬂorﬁﬂmne&wollai‘nrﬁ&ia G%:3:005, S5t pbBir24-F. §6of dmurd prdduct a8 a(s 1

730 (in TS Seresaria; SRiedie GogBmiing O ThREL HBaRaR 19N OIS apr ox
2200 et aninheehomdtol otidr i1 58 b Viow ot het eaulss. o mipeo i h Medl

| nt er medi ggg %%amoﬁev%”?ﬁ?i % ‘T"ﬁﬁta&f"ﬂ%d‘f"ﬁrtee frighed ! ,‘Y‘M?

(29) - 2- Oy diapeedrydr-(Atdrdamite 1) hi en- 2-yl acetic acid o

(3S)-1- az b|c clo{%fz 2] oct--3-yl ester. 510 ng (0.00225 rmt) of

' (28)-2-Cy Héﬁ‘?'?e %ydr oxy-2-thien-2-ylacetic acid 35 (obtained by
hydr ol ysi $28)f2-Cpélehemdizatiirbx-2athiane2-gladetis akitt (BR)M -dzabicydfio 2] odtid-s
sol utig w?s stirred-at roomtenperature and 638 ng (0.00393 not) of 28 :
June 2805Y ?%teft 1' - carbonyl di i m dazol ~were added in several portions. After
4.5 h the[.i]@get.is)aomgqt BHEI)Was cool ed to 0C and 315 mg (0.00248 nol) of '
(3S)-3-hydroxy-1- azabic cIo 2. cht ane and- 83 20 0021 nol) of HNa
(60% di spe'F’é\l (FRCH: Bel! i(m el gerd (e, hHT')etZOO Aft @& A ?15F3T?963112 h

roomt %ﬂﬁﬂqﬁtZWO% @JI'QI% ﬁﬁ?@s '119-@ 2'1‘ (H L‘W—S 50"@5111”9% CAloistd e 1y 638d
extracted reé tines e organic Tayers  wefe

conbi ned, 7\@55(%6"’%&?9’5@16@ é'rﬂsl '%QQ"éao&We?thhydrous magnesi um sul fate. The
' 15 MS: [M+1]" 350. : _ : o '
'intermedlate I-6a. was hydrolisedr(EtOHlNaOH 2N, 2h r.t, th 60°C) to yield (-}-2-
J Cycilohekyl 2 ‘hydto'xy-2-thien-2-ylaeetic acid : [a]zzg—- -15.1¢ (c—'1 EtOH) o
. Configuration S was assigned. (See TABLE 1), o S S
~Intermediate I-6b , o B |
20 (2R)-2-Cyclohexyl-2 hydroxy-z-thlen-z-ylacetlc acid (3R) 1-azab1cyclo[22 2]oct- ‘
3(R)-yl ester. _ :
_ "H-NMR (CDCI3) 3 1.05-2.0 (m 14H), 2.0-2. 20 (m, 2H), 2.65-3.02 (m 5H) 3. 24-3 36 7‘
 (m, 1H), 4.0 (s, 1H, OH), 480-490 (m, 1H), 695-705(m 1H), T10720(m 1H), 720- '
S 7.30 (m, 1H). _ ' ,
25  The signals corresponding'to-the Intermediate I-6a (aprox. 25_%)were observed at
| 2.56-268,3.14-3.24 and 4.90-5.0 ppm. | - |
- MS: [M+1]": 350. _ ,
Configuration R was assigned in view of the results obtauned wuth Intermed:ate I-6a.
 (See TABLE 1) - ‘
30 ,
" Intermediate I-7 : ‘ _
‘(28)-2-Cyclopenty!-2-hydroxy-2-thlen-z-ylacetlc acid (3S})- 1-azabtcyc|o{222]oct- :
. 3-yl ester. : o '
510 mg (O 00225 mol) of (23)-2—Cyclopentyt-2—hydroxy-Z«thien-2—y!acetic acid
35  (obtained by hydrolysis of Intermediate I- 15a) were dlssolved in 7 ml of DMF. Thts
-splutton_ was stirred at room temperature and 6_38 mg (0. 00393 mol) of



sol vent was evaporated and the residue was purified by silica gel colum
chromat ogr aphy (el uent CHCl 3/ MeOH 15:1) to obtain 360 ngy (%g@ri)@ﬁ%fs t he
title product- as an oil, structure confirmed by - "H RWN. 1 [l -18.16
(c=1,-CHC3) "HNWR (CDCI3): 8 (Sane de§cr| ption as in Internediate. 1- 15b)
M5: [MHLl)': 336. Internediate 1-8 15 :

(2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acetic acid 1-azabi cycl of 2. 2. 2] oct - 4-yl
est er. Pr dptiroadougldirgidais m&mesradafmt ihedveral goptiorsntAftemgd atre rlea&tzonbuktuf-er om a

| ut f 660
CoR s 500 ash oS, 19 oG D1 B8] ae, 1099288, (8RR atledSBYHMHYEISTYSi s of
| nt gr med d aizeblgydcﬁa)z 2]d5bt&mhnd383lh\df (0&@&1@010 @f GOBBEBOWdjsperfsioh, id'miRéral -
car pony | azo

oY il WS faden Beest) A Sfizna Tl Sl temmsraym e rapstoB ik ( 6656
di sper $i omwdsItrgatatiewitth wételr)and Aktradted thrée ﬂrfnegWlmrdsétgylatdheramﬁmbtgemﬁeaﬁyr e the
reaction’ thUI’eV\ﬁ treat wa n ex cte t hr ee

o by e et SErsneT, WESRLP i 581 Ged i SRS Maghesiom shifE Ty -
dri ed oversolahty dVa3uevapgaRsl tamusmet alegidud h@as obueitld Wwys sew.apgéiatoadmaﬂd t he

ool 3 1o eiersrerty seh HecgRelH (5 B B o B kLol n e "

_product. [peqcmaaaaaau @truétoralcon@hﬁ&dsb "HHRMMR (COCI 3): 31.0-1.55 (m 7H),
1.55-1 75 kgn 5-1.85 (m 1H),'1.85-2.05 (m 6H), 2.10-2.22 (m
1H), 2‘0901@ 23 -{ 166#5 . §H6#)3. 80 (bs, 1H, OH), 7.20-7.40 (m 30 3H),

7.57-7. 67 MR EDCP:s [94hid descAfitbn as! mtﬁ{téﬁiiéd@ététls Preparation of
2-Hydr oxy- 2-thi |e(&r;l Mjl hept ano?sg acl d&l met hyl ester. 50 m of a ether

~sol ution S (BMO?B833|$DI of pentyl magnesi um br omi de prepared from 5.1 g of
1- bronopent ane (0.0338 nol) and 0.0372 nols of magnesium’, wera.,added to
28 June 2005 29 a solution of 5 g of 2-oxo-2-thien-2- yIacetlc aC|d met hyl
ester di s¥¥pgreedipteld M of a sol ution of ether/THF (50:50), at -70C under

a N2 qgrm_ ezegcﬂ;hsxymﬁ n%xg@%: detic atadid)] Sﬂ%ﬁ'{ﬁtc}fﬁ EeZ et-ayl od '

m nut es, n warnmed erature Af ter
mxture W&§etreated with a saturated sol ution of ammnl um chl ori de and

Prepared using the same method as for Intermediate 1-7, but from a solution of 660 mg .
(0.00282 mol) of (2R)-2- Cyclohexyl-z-hydroxy-z phenylacetlc ac1d (obtamed by,
hydro|y31s of Intermediate |-16a) - in 9 ml of DMF, 548 mg (0 00338 mol) of 1,1-
20 carbonyldiin_iidazol, 3'94 mg (0.0031 mol) of 4-hydroxy-1-azabicyclof2.2.2Joctane and
104 mg (0.00259 mol) of HNa (60% dispersion in mineral oil). After 44 h of stirring at
' room temperature the reaction mixture was treated with,water_and extracted three S
times with di.ethyi ether. The organic layers were combined, washed with bn'ne and
L dned over anhydrous magnesnum sulfate. The solvent was evaporated and the res:due
25 ) was purified by silica gel column chromatography elutlng with CHCI3 to - CHCIslMeOH s
‘ - 15:1. The yield was 300 mg (31 %) of the title product . ’
[0]?% = -27.6 ° (c=1, CHCl3) y
7 'H-NMR (CDCly): 5 1.0-1.55 (m, 7H), 1.55-1. 75 (m 2H) 1.75-1.85 (m 1H) 1.85-2. 05
. (m, 8H), 2.10-2.22 {m, 1H), 290310 (m 6H), 3.60-3.80 (bs 1H, OH) 7.20-7.40_( ,
30 3H),7.57-7.67 (m, 2+ -
Ms: [M+1] : 344,

o Intermediate 1-9 ’
~ Preparation of 2-Hydroxy-2-thien-2-ylheptanoic acid methylééte'r
35 50 mlofa ether solution of 0.0338 mol of pentyimagnes:um brom|de prepared from
5 1 g of 1-bromopentane (0.0338 moi) and 0.0372 mois of magnesmm WErE added to




5 extracted three tinmes with ethyl acetate. The -organic phases were

conbi ned, washed with water, and dried over MySO4. After f the
solvent, the oil obtained was purified by col um chronat ograﬁﬁ?@ ilica
gel) using m xtures of hexane/ AcOEt (2 1 to 15:1) as eluent. The yield
was 2.7 g (38% of a pure product, whose structure was confirnmed by -
'HNVR 10 'H-NMR (CDCI3): S 0.80-1.0 (m 3H), 1.10-1.45 (m 6H), 1.90-2.30
(m 2H), 2. B0ips of 53-Hpt 243:(65—{(1&n-ﬂ%ceﬂ:i)acrd?m@twneaémlsso'lvelﬂn(m nilhbfa 7. 30

1 d t d
the comresablorSiiira ool A abis whfsn Semaere ThelRulF #0biirar a
. rTFchaszj iaBthizsm;eﬁmMm@tfer 10 i:ﬂntﬂ’é:ﬁmldathem Wwarmed to room tempsrature After 16 h, t h-
of 2- ro en c a er Pre sin e
sane net h fédf%‘r mf’%"ﬂ ér"%? %??%CFT’% a\}‘?r%s‘gx 2 13@'?0@'” E'\%r"g}’ EmdgH— NVR
. ( CDCI 33 Sxtr?a?cgé:rS &é%é fiiies Rith etf3/ GBetete. TBE)argahid pbases]vbére @ibnbrr@dl@ra&eﬁo (m-

T 35WE*Hrwa£efH)and jed profkp MaSpgAtery rﬁré’rﬁle% tg%éo ety tfrer e@a&@me s
2- Cycl ohepyiified-Byugalidny bhﬁ:rﬂmtrr@ma@m @egqrsdrgrmmyés csuw@r(andﬁccﬁme(paﬁed
usr ng the,s nmet hod as fo | nt %@f& but from 73 0. 146 nol

3 Sol I T B Sug SR reEmEL P ekl 873 AUreRPRYFaMERRy Pructie e
22 51 g ( GorififdedBl )H-NMR. 2- fur- yI 2-oxoacetic acid nmethyl ester :

d | m b d fied b | :
chr ot oA (PP 080)10mnd s WO ARelor o hchae PAdERr . §83d5el uent .

Af ter rerrgmplgrgg(tstm SR, vedim, 1) /P19 tm ?pﬁ%ﬁ@j‘(na ™y e 30 product were
obtai ned whose structure was confirmed nd "HFNVR. 'HNMR (CDCI3): 6

1:05-1.75 (m 6H), 1.75-1.95 (m 4H), 220240(m 1H), 3.80 (s, 3H),
'3.95 (s, okdxoHhierl? §ﬁc&rc59crﬂ nﬂne% estbr 3%wak prepafBd Hok) the'VgomEMcrallyZ:”S 35

(2-Fur-2-yl -2-oxoacetic acid nethyl ester was prepared fromthe

commer ci aPY3laliga-pxent-thiem2yigeets3aid by g tpadatd mehiefd by a standard et hod) .
28 Jupe 2005 30 Internediate 1-12 Preparation of

2- Q/clohexyl 2- hydroxy 2-thien-2-ylacetic acid nethyl ester. 98.6 m (0 197
- nol) of alBaimastigeildq of Cycl ohexyl magnesi um chloride in diethyl

- Preparation of- 2-Hydroxy-z-thien-z-ylpent-4-en0|c acid methyl ester
_ Prepared using the same method as for Intermediate |-8. The yield was 1.92 g. 45.3 %.
~"H-NMR (CDCl;): § 2.75-3.0 (m 2H), 3.80 (s, 3H), 4. 0 (s, 1H, OH), 5.10-5. 30 {m, 2H), -
20 - . 5.70-5.90 (m, 1H), 6.95-7.05 (m 1H) 7.10-7. 20 (m 1H), 7 25-7 35 (m, 1H).
MS: IM]" = 212 ' '

Intermediate I-11 : .
" Preparation of'2~Cyclohéxyi‘-2-fur-2-y|-'2 -hydr‘oxya'cetic acid methyl 'ester |
25 Prepared using the same methad as for Intermediate -9, but from 73 ml (0.146 moal) of |
. @ solution of cyclohexylmagnesium chioride 2M in drethyi ether and 22.51 g (0. 146 mol).
of 2-fur-2-yl-2-oxoacet|c acid methyl ester (dissoived in 330 ml of THF) . “The oif -
obtained was punf ied by column. chromatography (silica gel) usrng a- mrxture of
| hexanelAcOEt 9:1 as eluent. After removal of the solvent 13.73 g (39%) of - a pure
. 30 product were obtained whose structure was confirmed by MS and H-NMR. ,
'H-NMR. (CDCIa) $1.05-1.75 {m, 6H), 1 75-1.95 (m, 4H), 2.20-2. 40 (m 1H) 3.80 (s, -
© 3H), 3.95 (s, 1H OH), 6.30-6.50 (m, ZH) 7.35-7. 45 {m, 1H).
MS: [M]™: 238.

35 (2-Fur-2-yl-2-oxoacetic acid methyl ester was prepared from the commercially available

2-fur-2-yl-2-oxoacetic acid by a standard rnethod).




£

5 ether wer e added to a solution of 27.97 g (0.164. nol) of
2- 0X0-2-thien-2-ylaceti.c acid nethyl ester dissolved in 33@3&“53%0 THF, at -
-78C under a N2at nosphere. The mixture was stirred at thi's terrperature f or
10. minutes, and then warmed to roomtgpperature. After 1 h, the reaction

- mxture was treated with a saturated solution of amoni um chl ori de and

extracted three tinmes with ethyl acetate. The organic, phases were 10
conbi ned, washed with water, and dried over MSH. After removal of the
solvent, the oil obtained was purified by col um chromat ography (silica

‘gel) usi ndnteEnediatedct®t  90: 10 as el uent. The yield was. 16.2 g (39.5% of a

Eu (r) elpggd Wépar‘ﬂﬁ@ﬁ Bf §Idfé%&?!-mzdr£@@-tﬂim cejtﬂé'dl_}?)\@ mefﬂ‘gi\‘ﬁ@e(— CDCI 3) :

4.0 (s, (9ﬁ+6 o) (0. 17970m99q0f1a HM swluygn (qﬂlcyfloh?xy(!mamswrso:h omie in nl)tRhylvs

M: - 254. t d.
hem -2 (150" AP AR rutch AP GT 8015 o of LBt 2 ootk o

" of 2-Cycl Gt gstepdingaivaskip 370 rias THE, gt awputmdaeaaizmmhe@sirb@ mixt@eepar ed

?fn ' gFDExagﬂé%p&e&%ttQ‘t@nﬁ%@t&e"i@ﬁf@nﬁ% ,(a%d%ien w&@%&%ﬁﬂnp&%ﬁ?’? 3575_'

(m 1 H), Aﬂer10h7tr@0re(amron1wure7wae-tma With a spfurated cistiopdefagmmpniud i s

descri bedg ki e e 1

1612- 1617)"%& ol L ARRRAClrde timbs WA oS Q%ep?t% e oratble, BRasdd wire

2- Cycll®peReypingd f»uﬁshed wthzvaﬁ@rdamyae@@w Ma$@.. MRyremoval of the solvent, the
bi cycl 2 nol

azabi cycl gj %bt%:r%h%és ﬁur detaf @dit#l FA’C%P&R&B% g%gﬁgﬁt%éﬁaﬁélﬁ 'hgﬁanegA@%t m)

(23.6 m of utlono

 (0.0377. rrﬁp)w@ﬁ ei_uent; rihe-yigld- @aeiéé@@%s%d ofia pgm) preduct, whose structure was

azab| c:yclg([J r,%eglﬁgql,wf_yl ester dissolved in 125 nl of THF; at -70C under a
atm)sg%ere e mxture was stirred at this tenperature for 10 minutes, -
and t hen 2&NMRECDROESS 1311.6a(medH}. d . 50b680 (enpdb), a‘\?(QrQéZO (. t1é), 3.801s, e

chior o OSSR 2 GRS ”‘?ﬂ"""lwi%r’a%@ﬁ"s e °f.a@”_' o

MS: [M‘] 254,

(Intermedlate 12 is descnbed in E. Atklnson etal J. Med Chem (1977) Vol 20 Ne
12, 1612-1617) ' ' -
20 .
Intermediate I-13
Preparation of 2-Cyclopentyl-2 hydroxy-2-th|en-2-ylacetlc acid methyl ester.
Prepared as in Exampie -12. The yield was 3. 83 g (37%). '
T NMR (CDCI3) § 1.35-1.75 (m, 8H), 2.70-2. 90 (m 1H), 3, 80 (s, 3H), 4.02 (s 1H,
25 . OH), 6.95-7.05 (m, 1H), 7.10-7.20 (m, 1H), 7.20-7.25 (m, 1H).

(Intermediate -13 is described in E. Atkinson et al. J. Med. -C_h,eni, (1977), Vol 20, N°
12, 1612-1617) | S |

_ -30--. _Mefhod -d-
lnterm_ediate I-14 . . : .
Preparation of -Cyclopentyl-z fur-2-yl-2 hydroxyacetlc '._ac"id (3R}-1-
' azabicyclo[2.2.2]oct-3-yl ester. S | -
_ ' _‘Cyciopentylmagnesuum cloride, 0 0472 mol (23 6 ml of a solution 2M in ether) was
. 357 added to a solution of 8.4 g (0.0377 mol) of 2-fur-2-yl-2—oxoacetlc acid (3R})-1-
azablcyclo[2.2.2]oct 3-yl ester dissolved in 125 mi of THF, at —70°C under a N: '
atmosphere. The mixture was stirred at this ternperature for 10 minutes, and then




organi ¢ phases were conbi ned, washed wth, water, and dried over NgSO4 _
After .renoval of the solvent, the oil obtained (7.5 Q) was, 80'?’[1' fiﬂ?’g

chromat ography on 1 5 silica gel eluting with chlorof or mi'ret hanol’/ ammoni a
95:5:0.5. Appropiate fractions were cosbi ned and evaporated to obtain.the.
two diastereoners I-14a., |-14b |Internediate |-14a '
(2S) - 2- Cyci opent yl - 2- fur-2 yl - 2- hydr oxyacetic acid

(3R) - 1- az akzirfgd [to[r3od. Rhpetatlrey |AfteestBen,. thkOrebctidn @lﬂf.tre’mfaeltkeamf Iwaﬁpg)ndl ng '

to the f ted.di t t. t
i gopr gpy: r %ﬁ“ﬁag?(y Se'BP‘?'i)f%E STy C%ﬁde %9‘6 ¢ F}@ée%éﬂ'ca (Y /gghﬁ 2 gatﬁnﬂ%q ngl e
ijeomer) ofor@nmobmakewlwe:e sdrggn%d;rwam wmmfwaigegadaydnédf Ry W@S%MEL&NW
i ast ereo = = +
(cons) * Bhousy SR st gy el 1257 e, Pufficd by Shigmatagraghy 6
il—|)74 ésgg slélééglgeﬁ eldting 3wiftP cRiodffortimethknd)amiBo®8 (955: OBHA[:Q'Bple:[sté f?&géne?9 (m
er nedi at e .
| - 14a was Wﬁ?@?’gﬂﬁ l_%dﬁ?@qpf\é%é-{rp% NbéTHh"ertWP ‘%‘astt%']egm‘?és ('43432qﬂ>48| opentyl- 20"
%fur-z y Int2rihydiateyset i ¢ acid [ 3] D; +?1 95 (c=1, EtOH). Oonflguratlon'
was a55| er medj.at e
(2R) - 2- oyt %gﬁ¥§}PP%"Wh?-Lfgr-%1vl 3 W@m ghieerid (éé)a-azab'cvclom ZJoct-3-y1

(3R) - 1- azableeycl o[2.2.2]oct-3-yl ester. 25 1.10 g of a solid correspohdi ng
di ast er epner m. xt yr

to th deute trituraje

| opr byl ToBrbP] BBt PBTRTRAIED 9. 56 T it hesegen wps BHURPOM G gl o
i soner) ofnnaurecdfl eo;yr/apgeﬂsérr pl@tt'dllélﬁn witer cnmf itds gme 4 éwmaeed BnRiHGR o
di ast ereoner; mp = 119, %%LZZD = -11, é é’gﬂ&ﬁ?) 30 "H NWR :
(CDCI'3): 5OTeR0oh 905?"61. 12’ Se ft fmwas ggnfimed dby,’ BHF, PY67- 2. 86
(m 5H, dﬁstbaeoaqel‘4n{ﬁ&1@961)1,1oe’sc8o (bs, 1 H OH), 4.87-4.91 (m 1 H),

6. 35-6. 39 m, 1H) Ms: [Mrl]" = 320 Internediate |-14b- was

hydr ol i self (Etd%ﬂadﬁ'b@"s@ﬂh r.t.) to give (-)-2-Cyclopentyl-2- 35
fur-24yl - B4l @xyespts & @22*1 47 (n{ éllq,??lim 803, 191 HhCTdy (R D), 2.74-2.96
' Conf Hgur a%nl_‘oenHl)? %I\I?.g 3a3%S(Im 1H), 3(80 (bs 1H OH). 4 85-4.89 (m, 1H), 6. 34-6.37 {m, 2H),
© . 7.35 (m, 1H)
MS; [M+1] = 320. :
'Intermedlate I-14a was hydrohsed (EtOH/NaOH 2N, 2 h r.t.) to give {+)—2—Cyclopentyl-r
20 2-fur-2-yl-2- -hydroxyacetic acid : [a]p= +31.95 ° (c=1, EtOH),
- Configuration S was assigned. (See TABLE 1).
Intermediate I-14b : ,
: (2R)-Z-Cyclopenty!-2-fur-2-yl-2 hydroxyacetlc acld (3R)- 1-azab|cyclo{2 2 2]oct 3-yl |
:--,'ester , _ ' : ' _ . -
| :25 - 1.10g of a solid correspondmg to the second eluted dlastereomer was tnturated Wlﬂ‘l a
mixture of isopropy! etherlpetroleum ether 1: 1 to give 0.42 g- (7%, hased on smgle |
" isomer) of a solid wh_ose structure was confirmed by '"H-NMR ‘as a pure dlastereomer,
- mp =119.8-122.1°C. o
_ [a]P=-14.2° (c=1, CHCl,) :
30~ 'H-NMR (CDCly): 5 1.40-1.90 (m, 12H) 2. 07 (m, 1H) 2.49-2.56 (m 1H) 2. 67 2.86 (m,
- SH), 3.12-3.24 (m 1H), *3.80 (bs 1H, OH), 4.87-4.91 (m 1H) 6.35-6. 39 (m 2H) 7.38
~(m, 1H) - g |
MS: [M+1] =320
Intermediate |I-14b was hydrollsed (EtOH!NaOH 2N, 2 hrt ) to give (-) 2-Cyc!opentyl—2—
35 fur-2-yl- 2—hydroxyacetic acid : [«]% = -32 10 0 (c~'1 EtOH) -
. Conf guratlon R was assigned. (See TABLE 1. .




28 June 2005 32 (2 Fur - 2-yl - 2- oxoacetic acid

(3R)-1-azabicycl o[ 2. 2. 2] oct-3-yl ester may be prepared as zéj‘ﬁﬁ,%rjg%gd in WO |

01/04118) Internediate 1-15 Preparation of

2- Cycl opentyl - 2- hydr oxy-2-thi en-2-ylacgtic acid (3R)-1- :
azabi cycl o[ 2: 2: 2] oct-3-yl ester. Prepared using the sane nethod as for
Internediate 1-14, but fromfrom?20.8 g (0.0784 10 nol.) of of

2- 0xo- 2-thien-2-ylacetic acid (3R)-1-azabi cyclo[2.2.2]oct-3-yl ester and
cycl opent y% ?HESI um cl ori de, ‘m)_lgg(j 40 mM of a solution 2Min ether).
The oi | &BTH %é{hZﬂeace&C@Pdv(éE)-E)@F??'F [%% %q’ﬁ*@nﬂteé@fé‘ﬂﬁilyb%ﬂreﬁ?‘leﬂ@é gel
el uting widekcrivedliPvob@irdargHanol /ammoni a 97:3: 0.5 to obtain 8.38 g (32%
‘of a pure product, mxture of diastereoners: I-15a and |-15b. Structure
confirmed by' HNWVR 15 Internediate 1-15a :

(2S)- 25Q/cl opent yl - 2- hydr oxy- 2-t hi en- 2-yl aceti ¢ acid '
(3R) - 1-azabhi cycl o£2 2.2]oct- 3-yl ester, The oil mxture of di ast er eomer s
was treat difeunedia es'o'b‘i'ropyl ether to obtain a solid, that was treated again
Wi th i sopipeepdraibhier of0 Y. @*Qoé’erﬁy&-ﬂ?d%@%—&n&ﬁ-@%}lfé&ﬁmrac:30 (3R)-1-

(Internediate I-15a , 16.7 based on"a single isdoner). [a]22D="- 5.75

(c=1, mcﬁsablcy%[Zagbciémest% NVR (CDCl 3): 51.40-1.80 (m 11H), 1.80-2.0

(m 1H), 3’réd%réc?ﬂ.usu4df?he s%rr%zmgthéé a§ 'FBr lnterrhad[atg 1AQ; guﬁﬁnrﬁ Fom>d) 8 g '{30 éﬂi43 22"

1
O o 46hmehs af o) 2-cro et raag  (O-Werdierdils 2204581 lr e ot o
| 152 v schlgshdoFAONET Y Bbimd) (48 ol A Sl oy ATk @t*h\éeou |
(-)-2-Cycl opent yl - 2= hydr oxy- 2-t hi en- 2-ylacetic acid : c=1,

Et OH) . CSPFFI"@Gr (Ao ® e Aurifiegn By, chromatopranhe o Siieq efﬂre%lvtmge WihaSe 30,
(2R) - 2- Cy chigRfSHY e RaRYH Y2 - t9|?'3%‘52tp}’r5f§5:ﬁt8983§'(§12%f’8? B pure. p product

1-azabicyclo[ 2. 2. 2] oct-3-yl ester. The Tguors of
crystal | | FRiHrEPf giasiare@mensdt theeand: |11§§ mﬁﬁﬂecter\%;pa ramesby HaHMR he 0| |

obt ai ned {HteM&dHatd (154 SOpPropyl ether to give a'solid, that was treated
again with isopropyl ether to %I eld 1.47 g of the second di ast er eoner

inter rredl S3-2rCygppentyl-2-fry dpoxys Huezrzmhaeqtmpeld ﬁme? ?ZablCYC|°[2 2.2]oct- -
- 3=yl ester

- The onl mixture of dlastereomers was treated with lsopropyl ether to obtain a solld
that was treated again with 1sopropy[ ether to yield 2. 2 g of a pure diastereomer
20 (Intermed:ate I-15a, 16.7 % based on a single isomer). '
[l = - 5.75 ° (c=1, CHCIg) mp: 152-157°C. _ . |
'H-NMR (CDCI;;) 5 1.40-1.80.(m, 11H), 1.80-2.0 (m, 1H), 2.10 (m, 1H) 2 52-2.65 (m,
" 1H), 2.70-2.95 (m, 5H), 3.10-3.22 (m, 1H), 4.07 (s, 1H‘, OH), 4.85-4.95 (m, 1H), 6.95-
_ -705 (m 1H), 710—720 (m, 1H) 7.20-7. 27 (m 1H). ‘
25 MS:[M+1]'=336 | o
"~ Intermediate 1-15a was hydro[tsed (EtOH/NaOH 2N, 2 hrt -and 2h at 6050)10 give
(-)—2-Cyclopentyl-2—hydroxy—2-th|en-2-yiacet|c acnd [(1]220— -6.44 ° (c—1 EtOH)
- . Configuration S was assugned (See TABLE ‘1)
' Intermedlate I-15b 7 ' '
30 (2R)-2 -Cyclopentyi-2- hydroxy-2-thlen-2-ylacetlc acid (3R)-
1-azablcyclo[2 2.2Joct-3-yl ester. ' o
The mother liquors of the fi rst crystallization of intermediate 1-15a were evaporated‘,”
and the oil obtained treated with isopropyl ether to give a solid, that 'was treated again
* with isopropyl ether -fo yield 1 47 g “of the second dlastereomef mtermedlate i- 15b
35 (11.2 % based on snngle |somer) _ ' ' '
- [oe]22 =+ 22.49° (c=1, CHCIs) mp 99 102°C




[a]nD = + 22.49 0 (c=1, CHC 3); np: 99 02C 28 June 2005 33 'H NMR
(CDC13): 31.25-1.85 (m 12H), 2.0 (m 1 H), 265295(m286‘!11?—r6 509%2 3.34
(m 1H), 4.05 (s,,1H, OH), 4.80-4.92 (m 1H), 6..90-7.0 ( 10-7. 16

(m 1H), 7.20-7.27 (m 1 H. Ms: [Mr133' = 336 5 Internediate 1715b was
hydrolised (EtOH/ NaOH 2N, 2 h r.t. and 2 h at 60C) to give
(+)-2- Cyclopentyl 2- hydroxy-2-thien-2-ylacetic acid [a]nmp = + 6.63 (c=1,;
Et OH) . ConNI‘gBr(GDCQDt R1.\B&st.866 60, g, 20See TRABRESL).95 (rhnghd), iiead-2i8ésml- 1 5a

and 1-15b h v e p I f 0]

(2 0co- 2 (RPek o8 STULEOM. LEP R P dm TDoE B TTro i D 7 B 4de. @ 10620y
be prepar &7 (@s 1#scribed in WO 01/04118) Interhediate 1-16 15 Preparation
of 2-Cycl I- roxy-2-phenyl acetic acid (3R)-1 ,
azabi cycl (%Fg@' })2021%%%3 yl -ester. Cycl ohexyl magnesi um dori de, 0.127 rml ‘
(63.6 drﬁtemes:ﬂ:dteltl-nenm%iylhyﬂrcﬁEélﬁ(BtOH/‘tﬂ@OHaﬂmwhtra anck QlHuad CHO"(D)f t02@ve7

0. 111 nol 0X0-:2- phe acetic acid (3R -1-_,azabi-¢gycl o oct - 3 yl
ot et o o4br S Eudp R S R AR £ B S T R0 P emaP e

m xt ure mnﬁgurmr@mwastagglﬁnécer(r@@gaAng_e1jor 10 m nutes, and then warned to.
roomtenperature. After -1 h, the reaction m xture-was treated wth a '

saturated solution of ammonium chl oride and extracted twice with ethyl.

acetate. T&rmedigRAiA5aRASEISHRER: SO5TBEAErepRRITEIBWING e mﬁez and dried
over SO4. After renoval of the solvent, the oil obtained (27.0 g) was

pur|f| d by chromat ography on 25 silica- geI eluting with
~ chl or of or g2-oRb2aRRhK-2 ﬁaéet.ctal&e ésetdawclyk%{izgz]&&% ﬁ‘@steefma@ bé)er%aFHdOdUCt

m xture of diastereoners: a and | nternediate I'-

(2R) - 2- Cy &P GReSEPRd N‘{fa%@ﬁj?& phenyl acetic acid A
(3R) - 1- azabi cycfo(2.2.2]oct-3-yl ester 30 16 g of the oil m xture of

di astereopers were di ssol ved in isopropanol and treated with 5.4 g of
fumaric ai,}ieﬁrm%'?*ér 80l ing to 0-5C, 8 g- of - the fumarate salt of the first

di-ast @5 eoPpspdratider Negh at e. ¢yc1@l@éxﬂ\&rlﬁrd9@iya2%‘ényﬁ'é€ﬁé at eaeal t: (3\‘5)-1 [IVI
(free bas g;ab:cyélo[z 2, 2]§§t-3-y| ester.
‘ Cyclohexy[magnes:um cloride, 0. 127 mol- (636 ml of a solution 2M in ether) was"
added to a solution of 28.7 g (0.1_11 mol) of 2-oxo-2-phenylacetic acid {3R)-1--
) azabicyelo[2.2.2]oct¥3#yl e_ster. disse'lved in 350 -ml of THF, ‘at —=70°C under a Ny -~
20. atmosphere.' The mixture was stirred at this temperatttre for 10 minutes, and then.

' ~ warmed to room temperature. After 1h, the reaction mixture was treated with a
saturated solution of ammonium chioride and extracted twice with ethyl acetate. The
organie phases'_were corhbined, washed with water, and'-qried over MgSO,. After "
removal of the solvent, the oil obtairied - (27.0 .g) was purif ied by chrofnatography on.:_

25  silica gel eluting With chloroferrri/methanot 10:1. The yield was 18. 7 g (49 2%) of a‘j
' pure product, mixture of dlastereomers I-16a and I- 16b
Intermediate I-16a - : ‘
(2R)-2-Cyclohexy[-2 hydroxy-z—phenylacetlc ac:d (3R)-1-azab|cyclo[2 22]0ct- -yl- '
~ ester , , ,
30 16gof the ail 'm_ixture of diastereomere '\_rvere dissotved in isoprepanol and treated withf

5.4 g of fumaric acid.  After cooling to 0-5°C, 8 g-of the fumarate salt of the first
'dtastereomer (Intermediate I-16a) were obta:ned ' ' '
Fumarate sait: MS: [M (free base) + 1]" = ' ,

The 8g of this salt were recrysta{hsed from asopropano{ to obtaln 59 of a more pure -
.35 product. This salt was treated w1th CHCta and K.CO4 sotutlon to obtam the free base
Intermediate 1-16a. E
- - |-16a (free base):.




The 8 g of this salt were recrystallised fromisopropanol to obtain 5 g of
~a nore pure 35 product. This salt was treated with CHC 3 KZ@% _
solution to obtain the free base _Internediate 1-16a -16a %?r_ee ase):
June 2005 34 (a]220 14.9 (c=1, CHC3). "H-NWR (COCI3): S 1.0-1.95 (m, |
14H), 2.04-2.12 (m 1H); 2.16-2.32 (m3d H), 2.38-2.50 (m 1H), 2.64-2.96
(m 4H), 3.04-3.16 (m 1H), 3.70-3.85.(s, 1H, OH), 4.85-4.90-(m 1H)),
7.25-7.40 (m 3H), 7.60-7.70 (m 2H). 5 Internediate |-16a (free base) was

hydr ol i seqafﬁg&(]—lld,l\mq;eﬁl‘@mdiah at 60 C) to give
droxy- 2- phenyl acetic acid as a pure enantioner a] 270

( ) - 2-Cycl ohexes F q[
= - 23.6 ACDﬁta 1.07hP% (Wall tid). Rel-283 (rgntid). 26 Orhd2 RcHmk Pl

prov1dedt t l it € r antt l4ef ; II Ia
Soci et e Ch?fnm)nzw%éreadﬁg 418} %B%éﬁs (I:H rmy :?méalsgg 043 OI | 48%) thqﬁ )
(29) - 2- Q/dlkﬁh%%irﬁ"@ (waHbXTWCETﬁﬁéWyBHbetl ¢ acid has 10 been described with

- {x] 2405= *rntgﬁn@d afté};]tﬁ G(frgégé% vﬁen ldTo‘?@e@ (@OH/‘N%@-Y B phea bo ]‘@Pto give

(2S) - 2- Cycl ohexy r oXy- acetic ‘
(3R -1-az dm%@mim(ezyl-z-mdnwty-z}pmnyiaesn@aciiﬁ‘r@ aqiun@renlantmmrs[aﬁ?o 1 h@3ftrmar at e

salt of t | pt di a por at ed the . r

di ssol vedqg 14 ?@Fﬁ #ﬁa VSE{ ﬁ%ggégn F‘l’ % % 5'%}'0% qrﬂwgeqigiagli’rbggl fied .
Wi t h KZCOJiteratdrecpdl Magbetd, Wi muéIHBL:&tde:wlaos@ﬁéte@Huame daciraftd, @daawer  MyS04
and the solvent was evaporated.: The oil obtained (7.5 g) was dissolved in

50 m of ilsbaseanbi7 tadks2) cheddSiRidyclonexyl@Adydexy-2- N%’Eiac?tﬁea‘a@d‘lﬁﬁl on of
ot A5 BB bp bl e o MR £ S R L e e v
[M (free Hatsgpediate]-16b 344. The chlorhidrate salt was treated wi th CHCl 3and
basey: LRk GoBRA Tl %%?‘9%** %Wﬁk%e%b&%%?i&?g‘”ee |
13H) 1785tbr90(m 1H), 1.92-2. mlH) .2.20-2.34 (m 1H), 266296
(1, 51 el s S e s o) )
hydr ollb‘ s ethe( fesidhE NeebivéNin 68teC, Ti® cbbtaloqu Eetgtion was washed thh ether, basifi ed |
. with K2C203 and extracted with CHCla. The organlc layer was dried over MgSQO, and the .
solvent was evaporated. The oil obtained (7.5 g) was dissolved in 50 mi of lsopropanol .
_and treated with "EtOH/HCI(g) . After the addition of 75 ml of ethyl ether, 3.1 g of the
" chlorhidrate salt of the second diasteroemer Intermediate -I-_16b, were obtained. B
20 Chlorhidrate salt: MS: [M (free base) + 1] = 344.. R
7 | The chiorhidrate sait was treated with CHCIgand ch03 solutlon to obtam the free base 7
| . Intermediate I- 16b ' ‘ '
- 116D (free base) )
_ [e]%p= + 25.3° (c=1, CHCl). - _ , :
_25" ‘H-NMR (CDCl3): § 1.0-1.78.(m, 13H), 1.78-1.80 (m, 1H), 192-20 (m, 1H) 220234
(m 1H), 2.66-2.96 (m 5H), 320—3 32 (m 1H) 3.70- 385 (s 1H, OH) 4.75-4.85 (m,
1H), 7.25-7.40 (m, 3H), 7.60-7.70 (m, 2H). o
[ntermedlate_l~1 60 (free base) was hydrolised (EtOH/NaOH 2N, 60 °C 8h )tq gi'\/e
(‘+)-2~Cyc!ohexyl-2-hydroxy-2-pheny!acetxc,,acxd as a pure enantiomer [aI.Zz =+ 23-16
30 (e=1.4, EtOH). This value was assigned to the .S configuration according with the -
 resuits obtained with Intermedieteli-dﬁé. (See TABLE 1). | | -

- (2—Oxo-2 phenytacetrc acid (3R)-1- azablcyc!o{Z 2. 2]oct-3-yl ester may be prepared as
o descnbed in WQ 92/043486. ) ' I
35 '



(+) 2 q/cl ohexyl 2 hydroxy 2- phenyl acetic acid as a pure enantioner. [ a] go=
"+ 23.1 30 (c=1.4, EtOH). This value was assigned to the %ggnf %{éation '

according with t he results obtained with Internediate 1-1 TABLE
1). (2- Oxo-2-phenyl acetic acid (3R)-1-ggabicyclo(2.2.2]oct-3- yl ester may
be prepared as described in WD 92104346.) 35 28 June 2005 35 Internediate
1-17 2-hydroxy-2, 3-di phenyl propionic acid (3R)-1-azabicycl o(2.2. 2] oct-3-yl
ester Prepared using the same method as for Internediate 1-16 as a mxture
of 5 dia tereorrers |-17a and 1-17b , which were separated by

crystal | i s3€f@RIaE bl ether/isopropyl ether. Internediate 1-17a

(2%)-2- hycﬂ-wozy-aada.phenylbamememcm (zm)ﬁl a(z%B)cyleiqan]sm 9[&@.» 2] oct-3-yl

ester, st di astereomer obtai ned 6% based

on singl e |’§Qﬁ¥%‘i’)us"ﬂﬂ) the 39ame- methae @eD@rsjnte@nqdiaje 11@oa§n@ mm}urelofao 1.90

1H), 3.25 and_3.

7.15-7.45 e{'?ﬁf/'S@Pﬁopyl?etng 75 (m 2H) VB [ M+1]" = 352 15 (( ):

Oonflgur auh@ﬁnggqtat@ﬁﬁgned) I nternmediate 1-17b -

(2%)- hyg% 3-di phegél propi onic acid %MR) - azabi cycl 0[2 2. 2] oct - 3- yl
ester, éﬁd"%ﬂ"&’é\t‘@ﬁe@ enyptopionis agid GRE1RzabicYsial2.22]edts3-voedesed on

(m  2HE, 211&%53réc5ﬁ1er%"b-1732 gﬁ’d 2 Iﬂ?b( Twhléﬂ")wer@ s%Bé?ategcp b@”&%éléﬂisahén QJS§1915 (m

-smglewqmabaetel;@bmgr%%g@ HNWR (CDCI3): 5 1.20-1.35 (m 1H), 1.35-1.55 .

-1. 95 , 2.55-2.90 5
3 10 I33%20 Pﬁwlemyas émisa Q%@"/eb@?d(qmcﬁmwoms%mp( h32°CLH, - 82) ZD 65- 4 30

(m 1 H, ‘ﬁuh&ﬁhgt cBeLELD 1 %3-1 68 éﬁﬁzﬁ% ﬂ%cﬁﬂbo%‘ﬁ) %HY? 08 M), 3.28%234 {m)

Configuration not assig er nedi at

. 2- Hydr oxy18). p?15,‘37919DZ(m.mi'Bn32) %;lfi)(ropﬂdhﬁ@?%@ndﬁ 60 (dd, 2H), 3.70 (bs, 1H, OH)

(3R) - 1- azabiowy/§0 §h 2119, ?11%“’%453&9{ '8H), 7.65-7.75 (m, 2H).
MS: [M+1]"= 352 .
- 15 ((*): Configuration not assigned)
- Intermediate [-17b , : :
(2*)-2 -hydroxy-2, 3-d|phenylprop|omc acnd (3R) 1-azab|cyclo[2 2. 2]oct- -yl ester,
-second diastereomer obtamed
C The yield was 0.23 g (11 2% based on single :somer) ‘mp: 107°C
20 TH-NMR (CDCI3) § 1.20-1.35 (m, 1H), 1.35-1.55 (m, 2H) 1.55-1.70 (m, 1H) 1. 80—1 95
~(m, 1H), 2.55-2.90 (m, 5H), 3.10-3.20 (m, 1H) 3.25 and 3.60 (dd, 2H), 380 (bs 1H,
OH), 4.65-4. 80 (m, 1H), 7.20-7.50 (m, 8H) 7.65-7.75 (m, 2H). .
MS: [M+1]" = 352 ‘
((*) Configuration not aSsign'ed) o
25 g I
lntermedlatel 18
-Hydroxy-3-phenyl-2-thzen-2-ylproplomc acid (3R)-1-azab|cyclo[222}oct~ -yl
ester, _ . '
"-Prepared us:ng the same method _as for Intermediate’ i-15 as a mixture of -
30  diastereomers. The yieid was '0.81¢g (54 %) The product was purii ied by preparatlon-”
- of the chlorhidrate salt, 0 57 g of thlS sait were obtalned (63 % from the free base). |
= Chlorhldrate salt . :
TH-NMR (DMSO-de) 8 1.40-1.60 (m, 1H), 1. 60-1.95 (m, 3H), 2.05 and 2. 10 (m 1H)
2.75-3.65 (m 8H) 4.90-5.05 (m, 1H), 6. S0 and 6.55 (s, 1H OH) 6.95-7.05 (m 1H),
35 7.10-7.30 {m, 6H), 740-7 50 (m, 1H), 109 (bs 1H, NH" ) ‘
MS: [M+1]" =. 358

i
]



ester. Prepared using the sane nethod .as for Intermediate 1 15 as a

"m xture of 30 diastereoners. The yi eId was 0.81 g (54 % uct was
purified by preparation of the chlorhidrate salt, 0.57 g oef |s salt were
obtained (63% fromthe free base). "Chigprhidrate salt: 'H NVR (DMBSO-d6): 5
1.40-1.60 (m 1H), 1.60-1.95 (m 3H), 2.05 and 2.10 (m 1H), 2.75-3.65 (m .
8H), 4.90-5.05 (m 1H), 6.50 and 6.55 (s, 1H, OH) , 6.95-7.05 (m 1H) 35
7.10-7.30 (m 6H), 7.40-7.50 (m 1H), 10.9 (bs, 1H N W. M [M+l]" 358 28
June 2005, 36 Iﬁr}t lrr‘EC)d' ate 1-19 2-Hydroxy-2-thien-2-yl pent-3-ynoic acid '
(3R) - 1- azdHF 8?92 2] oct-3-yl ester. Prepared using the sane nethod as

for Inter madydrbgyiz=tﬂaﬁenaz-ymem-ziyub&: eﬂi‘ld (5R91|1 aghBIlcyeii? 3. 2]&&&3 i &jter. was 1. 88

25. 69 5 1.20-1. 92 and 3H, CH3
0.0 and pPIFAT Vst Do, e, GBVEH 25140 ibmside hha & 18 Ghde( B 109,
4. 85- 4592d(asiteréchhers6T|-994y;gldQ,as(1r33 étﬁse%) 24 7.30 (m 2H), the signal for OH
group i's ghserved betwe a broad band.. 10 Ms: %I\/Hrl] = 306

I.nt er medi at&VMR i@Dﬁ:h%ﬂe%@ﬂ %0 ﬂrﬁ| é'ﬁ) ?@3 B'Eﬂ’ 156803, £E13% 2.0 and 2.16 (m,
(3R) - 1- azabf),cy45-9(98- %iH)C@. 03:3%0 &5 8M5.3197 E’rﬁepﬁf Qﬁs&’é'gﬁg(nthﬁ) S@@E 7t hod

as for Interrredlate I-- as a m xture of diastereoners 4y
g (18. 8% MNWFE%’CE@MW 28), the gignaloigr Ok geedp is 2begved betwesn 4Hpnd 2.5%0-3. 0 .
(m 5H) %s%fbré’*ad'f*@and(m 1H) 3.40-4.70 (broad band, 1 H OH), 4.85-4.95 (m

1 H,: 5.60- 5.75 (m 1H), 6.30-6.50(m.1|—|), 6.95-7.05 .
(1H), 19 1MS7IM511(m3%) '7.25-7.30 (m 1H). 20 MB:- [M¥1]' = 294 :
I nternedi ate 1-21 2- Fwdroxy 4- phenyl - 24hi e6-2-yl butyric aC|d ' A
(3R) - 1- azabi cycl o[ 2. 2. 2] oct-3-yl ester. Prepared using the. same nethod as
- for Interrredi ate 1- 15 as a mxture of 25 diastereoners..The yield was
0.29 ¢ (2|,ﬁ3@med,15{rehlb§3 (CDCI3): 6°1.25-1.95 (m 4H), 1.95-2.10 (m 1H),
23030S}_l , 10-3.25 (m 1H), 480490(m1|—|),695705(m
1H), 7 052 yg@owﬁ-tmﬁy-z-ylbut-}enmc acid (3R)-1-azab|cyc!o[222]oct—3-yl ester. _

15  Prepared- usmg the same method as for Intermedtate -5 as a mrxture of
diastereomers. The yield was 1.74 g (18.8%) ' .
'H-NMR (CDCl3): 6 1.30-1.90 (m, 4H) 2.05-2,15 (m, 1H), 2. 60—3 0 (m; 5H), 3.15-3.35
(m, 1H), 3.40-4.70 (broad band, 1H, OH), 4. 85-4.95 (m, 1H), 5. 30-5.40 (m, 1H), 5. 60—
9.75 (m, 1H), 6.30-6.50 (m, 1H), 6.95-7.05 (1H), 7.10-7.15 (m 1H) 725—7 30 (m 1H)
- 20 MS [M+1]" = 294

Intermediate 1-21 L. - . .

2-Hydroxy-4-phenyl-2-thien-2-ylbutyric acid (3R)-1 _azabicyclof2.2. 2joct-3-y| ester. -

Prepared usmg the same method as - for Intermed:ate I15 as a mixture of =
25  diastereomers. The yleld was 0.29 g (2.4%). '

"H-NMR (CDCL): 5 1.25-1.95 (m, 4H), 1.95-2. 10 (m, 1H), 230-30 (m, OH), 3.10-3.25

(m, 1H) 4.80-4.90 (m, 1H), 695705 (m, 1H) 7.05-7.40 (m, TH) '

MS: [M+1]"= 372

30

‘Method -e - _

lntermediate 1-22 : o : -

_Prepérétion  of . -2-Hydroxyrﬁethyl-2,3-diphenyiproﬁionic  acid (3R)1-
35 azabicyclo[2.2.2]oct-3-yl ester o " S } - S '

Lithium  diisopropylamide (0.0048 mol) 240 ml of a 2M Vs‘olution (in

heptane/THF/ethylbenzene) was added to a stirred soJutlon of 1.5 g {0.0045 mol) of -

d was 1.74



2
(

M5: [ MF1l) += 372 - 30 Method e - Interrredl ate 1 22 Preparatlon of -

2- Hydr oxynet hyl - 2, 3- di phenyl prop| onic acid (3R)-1- 35
azabi cycl o[ 2. 2. 2] oct-3-yl ester Lithiumdiisopropylam de (%3 ‘&B'ESZOOSI ) 2.40°

m of a 2Msolution (in heptane/ THF/ ethyl benzene) was added to a stirred

solution of 1.5 g (0.0045 noi) of 28 June 2005 37 2, 3-di phenyl propionic
acid (3R)-1-azabicyclo[2.2.2]oct-3-yl ester. in 30 mM of THE at -70C under
a N2dat rT_DSEerpeenWQoﬁgaéi:)d V\@a)h%bwcibmzzz]bbtes-meméd mS(Fhrmt?]fr‘ﬁ-iF/iaﬁ a
stea str urin n at t .le the -m xture

nar neq 0o ORI NerBEP R eCHHG AShsb s B Rb B e e e b B A o of
sat ur at ed sﬁeaiyns:tmammc ldPyON§ d@u;ﬁ@I mm Ir@en a(tlﬁxl)°(1:1 andamént WRild eRUhdiaiMe Whxture
was extracted tw.ce

t at |
Conbi nedl. WG S/EPTIGSBRE. TH RN AR GUBRY B 90N OIS Thi

1.9 g er enenodlimeshiobde soRitidf (gO@fmlii aRd ané Qesultalt FRAKRL WA eﬁtrﬁéi:témm@é oduct

obt ai ned (5 urifje chr mat ogr aph si-lica eIutln
b oo oo R B athec e Srcpin tavars Werdogmiined. eigg oyer s O gnd 2
Appr opi at evhpaatedofsyisier® ¢ eonn aledrhwﬂg guadrercairdtheliQvih3. a8 § dfmap:temus
di astereoners | nterpediates | gl %éZb | nt ermedi at e) - 22a
(2%)-2-Hy th %P'HF’B%?R??'B?%E 4 w@sg gpurified by ch omatography on’

. (3R)-1-az ahncmgét @(tiﬁn@ vairoefilofotn/metRsiardbodia Zfﬁmg grrts.g.s.smﬂzs & copregpondi ng”

s triturated with isopropyl ether, to.

'toth flrst e d di astereo
A ve G965 Apbrdpings Thcions were Srbngs Fa AAROIUEY dowRiAir s ATigHEteme 1 Lot ur'e

was confl nmetndtiatesH YR 28 122pur e di astereomer ; np: 119C. .' H- NVR (CDCl 3)
8 1.20-1. 40-1.70 (m 3H), 1.90 (m 1 H), 25(bs oH)

2. 60- 2. 85:?'(%1("‘31!4)“9%2]?5 3.25 (m 1H), 3.40:3.50 (dd, 2H), 3.95-4.10 (dd,
4. 85 (Z9R2-HydtokimdthyI-Z SQﬂpﬁQﬂlyIB@plor? clicid. (‘3@?-(1%2&18@3{0'@2 Z[QY&éﬂ-éyr 366

(’fj Conf | &’urat I on not assi gned) Internediate |

15_ 125 g of a sohd correspondmg to the first eluted dlastereomer was tnturated v_‘vlth .
| isopropy{ éther to give 095¢ (42% based on single isomer) of a white solid whose -
structure was conf rmed by 'H-NMR as a pure dlastereomer mp 119°C. |
'H-NMR (CDCly): 5 1.20-1 35 (m 1H) 1.40-1.70 (m, 3H),. 1.90 (m, 1H) 2.5 (bs, OH)
2.60-2.85 (m, 5H); 3.15-3.25 (m, 1H), 3. 40-3 50 (dd, 2H), 3.95-4.10 (dd 2H) 4.85 (m, "
20 1H), 7.05 (m, 2H), 7.15-7.40 (m, 8H) ' S
' MS: [M+1]" =366
((*): Configuration not assigned )
Intermediate 1-22b - | |
, (2*)-2- Hydroxymethyl-z 3-d|phenylprop|omc acnd (3R)-1 -azablcyclo[z 2. 2]oct- -yl
‘25- ester. _ _
1.84 g of an oil corresponding"to the second eluted dias'teredrner was purif ed by
column chromatography (in the above described conditions) to yield 1 26 gofasolid . :
 that after trituration with [sopropyi ether yield 0.95 g of a white solid whose structure

. was confirmed by 1H-NMR as a pure diastereomer (42%, based on ‘single lso\mer),'
30 mp: 154 °C. | ' -

" 'H-NMR. (CDCls): 6 120*1 35 (m, 1H), 1.50-1. 75 (m, 3H) 2.0 (m, 1H) 2.35 (bs, OH),
s 2.50-2.80 (m, 5H), 3.10-3.20 (m, 1H), 3.35-3.50 (dd, 2H), 3.95-4. 10 (dd 2H), 4. 85 {m, -
0 1H), 7.0 (m, 2H), 715-740 (m, 8H). :

MS: [M+1] = 366
35 ((*) Confguration not assngned)




(2*) - 2- Hydr oxynet hyl - 2, 3 dlphenylproplonlc aC|d

(3R) - 1- azabi cycl o[ 2. 2. 2] oct-3-yl 25 ester. 1.84 g of an o%én %%gog pondi ng
to the second el uted diastereoner was purified by = col um 7 raphy
(in the above described conditions) to yield 1.26 g of a solid that after
trituration with isopropyl ether yield 0.95 g of a white solid whose
structure was confirnmed by 'I—{-NNR as aipure di astereoner (42% based on
single isoner); 30rrp 154 C. "H-NWR(CDCI3): 3 1.20-1.35 (m 1,H),
1.50-1.75 (m 3 2.0 (m 1H, 2.35 (bs, OH), 2.50-2.80 (m 5H),
3.10-3.20 (m 1 so mclyged. vemlr(dme sepfe 08 1065 -preddnt icdehtiodHire ghd@matsatical H) ,
7.0 (m 2Hrempodifas [ 3 . Confi uratlon
not assi gned) B28 Jnéng’gfgggo é I%%%CM%E dn%Ed%% ?Eéé%éo%e §ping E"”e
present i n¥&itatyn cArgensrairirandati)ci aswwintiosi witlors phhrmdn:ema@lyl mF@ﬁ]et he -

active i ngegeient d:i@éntl PRI 0] ethQLEoﬂ%sFlﬂh g mg&% :,E\élaige/g%rml g?r‘l)ie Ic];rg{aﬁl a

(I') in association with a pha maceutical 'y accep

Pr ef er abl ya@'ﬁ@'séréﬁﬁbm t| on is made up in a formsuitablefor oral 5

adm nistration. In still another aspect of the present ‘invention, there i's
provi ded a phar AREElANCthEr aspemtwbietiresent owpntiosi n@r@asqﬁﬁmwéipﬁém%éutn;%ﬂ

above in ad:ﬁhmbut'@q Yérh sthg Hafn%tg BGGe carrier or diluent.
The phar mace ut| caIH{%‘ aé:}é:eptagb e carrlsledr:éaiuay ?V&eﬁtagn\}ﬁ'i"@l’(‘"g‘r% m xed with

the acti vé’ OHRSGHYR R Aecepiairipriger eralithentm t he, conposition of this
invention are well- known per se and the actual excipients used depend
inter aiia on thes phasndeeutivetihedceptdbladairiar sirrdiliens which f’@e&ﬁiﬂ&ﬂ%tﬁ'tﬁ@ 1o

Composi 1 010k chiibbuhd P ULk BBuASe B BESTAD Y adapted for oral o

adm ni stration. COMposi
take the fdvRwaoer aphad $he fitiiah exniaerdd usabtepend hieeaiisl oh Nh&iReHded PRUWESS -

i nhal ant  ang ahpadedibe r LI containing one or nore conpounds of-
t he |nvent| on; sucﬁat“prg{)gn(raea(%%ﬁjﬁgﬁ%ay be made by nethods. well-known in the

art. 159 The di IGRsmositighs ohthiminverticnswd prefetabdy pdspad &b @Bbadhinishstion. In
 compost 1 o SLUA8 o8R! B StiaBk b VSRS (S, o Farge ot s,
it desired Coatpgbt{a@e§ djﬂmmmfrrﬁi@r@;tapg'dderablhelﬁst ARy inhalation’ aerosoi all containing-
one or more compounds of the invention; such preparattons may be made by methods
_ wel!—known in the art.

15. The diluents which-may be used in the preparatlons of the composrt:ons mclude

' those liquid and solid drluents which are compatible with the active mgredtent together |
with colounng or ﬂavounng agents, lf desired., Tablets or ﬂm-coated tablets may.
conven:entiy contain between 1 and 500 ‘mg, preferably from 5 to 300 mg of actwe
- ingredient. The fnhalant compaositions may contain. between 1 pg and’ 1000 ;.rg,

20 preferab!y from 10 pg to 800 pg of active mgredlent ln human therapy. the dose of
7 the compound of genera! formula (n. depend on the desnred effect and duration of -
. A‘treatment adult doses are generaiiy between 3 mg and 300 mg per day as wblets and |

10 pg and 800 pg per day as lnhalant cornposrtlon



conveniently contain between 1 and 500 ng, preferably from5 to 300 ng of
.active ingredient. The inhalant conpositions nay contai t 1ljig
and 1,000.qg, 20" preferably from10 jig to 800 jig of actgygﬁrﬁgﬁgﬁieht..
In hurman therapy, the dose of the conpound of general formula ([).depend
on the desired effect and duration of treatnment; adult doses are generally
between 3 ng and 300 ng per day as tyghlets and 10 g and 800 g per day as

i nhal ant conposition. 28 June 2005 38a H 25 Pharnacol ogi cal Action The

" resubts on human nuscarinic receptors binding and in the test on.

~ bronchospasm.jn gui nea pig, were obtained as described bel ow. 30 Human
'huscarinic.rgﬂﬁﬁgﬁﬁﬂgﬂﬁghggﬁﬂﬁhe bi ndi ng_of [3H -NV5 to human nuscarinic
-receptors was perforned according to Wael broek et al (1990), Mol. - '
Pharmacol ., 38, 267-273. Assays were _carried out at 25C. Menbrane :

pr epar at i ons "85 JRPYisalny NiMaR sPEsFasice FRGReiss hiingingr and' By they fast @kl | s

(CHO  ekpinetsspRSmitiN uiBleA B8Ry, viire bBRidedBHSUSER hdlb, F eceptors M3 were .

- use 28 June 2005 39 For determ nation of 1C50, mnenbrane preparations

- wer & suspended. in DPBS to a final concentration of 89 pg/m for the M

- subtype. TheHORERIAGSCFIHSO Bt M@dies] NCubated with the tritiated conmpound

for 60 mn. After jncubation the nenbrane - fraction was separated by -

~ filtration ahtf e hdPHENMAR | RPN dBYEGaRNice Becerinrs svap@eriemeedi ndi ng

wes det ascurdves! (®ywaslidekost af (1600f MoRtPRRRRoL ABs! ©83075IR%saySORERNt T at i ons.
wer e as&gﬁquln d%§|l te to generate individual displacenent’ curves..- Qur -

resul t s“EHEWCYh3t 23 fre Memsank Brrfaralipns Hampplabivniransfadian cfesealansiegh

af f Ini t ovasy-KorcelRISCAD) RixprelBing @8E BEASS for RRE fIRINAI W BEARL: LSRRI ML

receptors. Affinity Ilevels have been neasured by -in vitro assays:.as -

descri b¥f®4i58%e at 100 nM and 10 10 nM Preferred conpounds. of the S

i nventi on produce an inhibition of [3H -NMS binding of at least 35 %at 10

nM and of at least 65 %at 100 nM (Table 2). 28 June 2005 40 - ‘ '

~




TABLE 2 N COVPOUND % I NHI BI TION To I NHI BI TION concentration:
concentration: 1,00E-07 M1, 00E-08 M Atropine 88,3 69.75 %éﬁ)rat%%@ um :
093,75 - 67,25 bromde 13 76 36 14 76.5 39.0 16 74.2 36. 5 72 23
75.6 63:3 24 78 56.6 25 76.1 62.6 2% 75.6 63.8 28 78.3 60.6 29 79.0
53.8 31 74.3 54.3 32 73.9 44.5 33 72.8 46.7 34 85.3 68.3 36 84.2 42.0
-37 88.1. 72:6 38 86.3 57.7 40 86.9 72.7 43 83.4 58.7 44 84.6 44.6 46
87.1 57.6 53 B&r 5et5|8nm5t¢bn7(ﬂ {850 drheinbrinte ﬁr@p&aﬁ&nﬁwere&hsﬁ&nd@déﬁ OPBSH 75.1

.39.9- 64 Zi%‘ng! concentratlon 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

5 specific binding was determined by addition of 10* M atropine. At least six
" concentrations were assayed in duplicate to generate individual displacement curves.

Our resuits show that the;corhpounds of the present invention have high

afﬁnities for muscarinic M3 recepfors pi-referably human muscarinic receptors. . Affinity

levels have been measured by in wtro assays as described above at 100 nM and 10

10 nM. Preferred compounds of the lnventlon produce an inhibition of [3H]-NMS binding of
at least 35 % at 10-nM and of at least 65 % at 100 nM (Table 2). '




65 79.8 66.0 67 75.1 52.5 69 70.8 43.9 70 71.2 50.0 80 72.4 55.8 81
70.1 45.4 82 70.6 55.3 83 72.7 60.3 84 68.3 41.0 .86 68,2 37.2 88 65.5
35.7 89 68.5 51.3 92 69.4 49.2 5 28 June 2005 41 Test oh %Fﬁ%gﬁospasm
in guinea pig The studies were perforng@ according to H Konzett and F.
Rossl er (1940), Arch. Exp. Path. Pharmacol. 195: 71-74. Aqueous solutlons
of the agents to be tested were nebulized and inhal ed by anaest heti zed
ventilated mal e guinea pigs (Dunkin 5 Hartley). Bronchial response to

i ntravenous acetyl choline chall enge was determ ned before and after drug
adm ni stration and the changes in pul nonary resistance at several

time-poi nts were expresseggdpps gpercent of inhibition of bronchoespasm The

conpounds f the present jnvention inhibited the bronchospasmresponse to-
acet yl choll NnEOMPPNNR; g”ﬁ' BEfeN "ﬁlealB!Tdﬂ Hur ati on of action. 10 Fromthe
above des¢ribed resul{t§ %E%'éa )ﬁﬂﬁgﬁgy“ l in the art can readily
under st an@—t hat the of i nvention have excel |l ent
antinuscarinﬂﬁmpﬁ%tiV|ty favB) and tﬁﬁ§5are iseful for the treatment of
di seases in Iwhirediun he nu§ﬁdﬁinii -MB7i26cept pr is inplicated, including
respirato d'gveeler § such as clironic obstructive 15 pul nonary di sease
(COPD), btonchil8is, Hronchlibal hyperréfctivikty, asthma, cough and rhinitis;
urol ogi cal di sd#ders jsuch7éts ur i nar y3d.ticontj nence, pol |l akiuria, neurogenic
or unstabl e bltadder,i cystddspasim and3&hronifc cystitis; gastrointestina
di sorders|such2as irritadblse boywel swyadrong, spastlc colltls
diverticulitis2and pgpti c7s8 cer at 1 ong3.ANd :
: : 24 _ 78 56.6
25 76.1 : 62.6
26 75.6 £3.8
28 78.3 60.6
29 79.0 - 53.8
31 743 54.3
32 73.9 445
33 72.8 46.7
34 85.3 : 68.2
36 T 842 . 42.0
37 ‘ 88.1. ' 72.6
38 86.3 : 57.7
40 86.9 727
43 83.4 58.7
44 84.6 445
45 871 57.6 )
53 81.5 58
54 : 725 . 441
- 56 HEE - 53.8.
57 714 T 471
61 ' 75.1 . 39.9
84 78.6 ' 64.5 -
65 79.8 " 66.0
67 75.4 . 525
69 : 70.8 43.9
70 : 71.2 ) 50.0
80 - 72.4 , 55.8
81 70.1 - 454
82 706 . "B53
83 727 ' 60.3 .
-84 - 68.3 410
86 68.2 ] 372
88 T 655 35.7
89 68.5 - 613
22 .69.4 492



..or disorder. 35 Further

cardi ovascul ar dlsorders such as vagally |nduced si nus bradycardla For
exanpl e, the 20 conmpounds of the present invention are use% %2 :
treatment of respiratory di seases such as chronic obstruczngﬁéﬂo nary
di sease, chronic bronchitis, asthma, apd rhinitis; urinary diseases such
as urinary incontinence and pollakinuria in neuripenia pollakinuria,

neur ogeni ¢ bl adder, -nocturnal enuresis, unstable bladder, cytospasm and

chronic cystitigst @p&&@ﬁggﬁmﬁbumhp@seases such as-irritable bowel
syndrome, spastic - 25 colitis and diverticulitis. The present invention

further provi déde studiaspwaredresformed Ascerding) tookl. éonmtbaﬁﬁfem&@@r 1(240),

accept abl w&p@espathomaﬁﬁ%u %51971&74:%199&@5&@@&%@3 dnlts ic%e Wafed 1N @
nmet hod of treatnent of hunman or ani mal dy by therapy, articular
for the 38% F‘@%ﬂ’ﬁ%tﬂnéfmh@i@‘é)ltha@Qi\e?thetﬁQ‘S’I U@l’l%ﬁﬁd dnaig inesi ﬁg%;( Jrci-

di seasg 0Haﬁie§PrE§}8ﬁch at W@séﬁr@ée{fitlnﬂr&{%ﬁaﬁé Q&tpﬁdﬁélfﬁ%r cHHl thYn?ed%s taferiiRdof 2
conpound of for nul ( phar maceut | ca acceptable conposition-
conpri si nBeféf&t:@ﬁ%cﬁﬁ% dﬂ'g faﬁimmﬁtéatpn) affdp the ﬁéangﬁénm auimenanyofesistansdi atanent’
for the tcealiBe- ﬁtntéde?éﬁiéﬂréés%%s r%?éé'n?&f xﬁﬁabltxeﬁ o @Eﬁ sg §ﬁt' nal disease

formul a armaceut i cal
conposi tions Elaﬁrp@mmutgisa)félaﬁrp@@ﬁrd igfention mhllategltye@a@nwesm&dresm@enet hod -

of treati stinal di sease or
-di sorder, %%%%iﬁﬁﬁh%’nﬁoﬁngggggg%ﬁqﬁuﬁ@&%ﬁg@m nistering to a human

or anll‘?ral patient 'i-n need of such treatnent an effective, non- toxic,

~anmount of a Coppp gBoeroééor n%o( Pésug?é ofte RIS GRGEHLLF H ttféogrg%%htrb?dngl.a.

conprising a conpoun Further, the conpounds of

(1) and pHederstardithat the campuis pbﬁ@ memtrﬂwegwghava: dngimusesringl a (1)
“can be usgghvind 1G9 RLL ‘(}ééfﬁ'l fBF ga%rtréé'hﬂaﬁ ofelideibd )wah[BhttﬁéemLF@ [ent of
t hese dlseases or exanple wt agonists, steroids, antiallergic -

drugs, phWSpreentersisdmalieated, !n@mlm feﬁpgatqndﬂléardﬁémmh aepbropic qbstroetive
nhi bi4 or t t t nent
i'nhi bi4 or SuimbR4 Sdlé(?égease Obn_l%ﬁn%ﬁ@ Brofthiat ﬁﬂg@ﬁéé&hmﬁer el*rﬂa &?8 aﬁa |

of a resplratory e present nt1.on or'e
provi des- Bunitish wnlegical afisqydergauch aﬁonmar:sllrrc@n(mgnca. oigiduriad ngbwgedt vy to the

ey s e RO RO U LANKL Gl GEORDS S
|mtabie bow syndrome, spastic colitis, diverticulitis' and peptic u[ceration and -
cardiovascular disorders such as vagally induced sinus bradycardla For example the

20 compounds of the present invention are useful for the treatment of respiratory diseases - :

' * such as chronic obstructive pulmonary disease, chronlc bronchitis, asthma, and rhinitis; -.
urinary diseases such as. urinary incontinence and pol!akmuna in neunpenta
poilakinuria, neurogemc bladder, nocturnal enuresis, unstable bladder cytospasm and

- chronic cystltls “and gastromtestmal diseases such as lrntable bowel syndrome, spastic

25 colitis and diverticulitis.

' The‘ present invention th'rthef jprovides: a compound of formuié ) or a _
pharmaceutically acceptabie compoéition corﬁprising a compbund of fonmjla 't for‘u'se '
_ in a method of treatment of the human or animal body by therapy, in particular for the
30 freatment of respiratory, urological or gastrointestinal disease or disorder.
The present invention further provides the use of a compound'of formula (1) or a-
' '_phannaceuticaily écceptable composition compﬁsing a compound of formula (1) for the - |
-manufacture of a medicament for the treatment of a resplratory, urotoglcal or |
. gastromtestlnal disease or disorder. ; _
" 35 . Further, the compounds of formula (1) and pharmaceuticai composmons .
compnslng a compound of formula (1) can be_used in a method of treating a respiratory, -
- urological or  gastrointestinal - diseage ~or -disorder, -which method comprises



- 15 for sinultaneous, separate or sequential use. The corrpound (1i1) whichis
"effective in the treament of a respiratory, urol ogical St{?gl testi nal
di sease or disorder may be a 02 agonist, steroid, antial I g‘f 85
phosphodi esterase - 1V inhibitor and/ o2 | eukotriene D4 (LTD4) antagoni st
when the product is for sinultaneous, separate or sequential use in the
treatnment of a respiratory 20 di sease. Alternatively, the conmpound (ii) may
be a 132 agannisteringstoes mirdan ananiabl ;mtghtmdﬁaag of anc peatpleosghelificted, aroase | V

i nhi bitor when t he oduct is f t aneous ate equential use
i the. tr dapraRtougt 8L FatGheur Bl Ml E s er S R Blthos Bl BREPEINA | | “be
further ild mmm;rmhedffmymt:llae(l)f ol | owi ng exanpl es. The exarrpl es are given by
way of illustr and are not ta be construed Exanpl e
1R -5 (2 o BBREn I APaRRRGH St Rus SRR RS ST Sorbctighd

azoni abi cyohmpfiging aZbapbane of foirhlls @) cacbé ated inTdoentinatibe with yren deligsas

synt hesi se xture. of. di-as ereo S.acco ods, c, and b

P om tne. ieamdne tedhantor st HEREeT T of RETRRAY Poagonis: Jg 0Ky, 7196
VB [g/#I_DCF3%ﬁaﬂ¢iiergléaﬂjgs%os%%t&ér@@& iAfibitors ahdfd1dukoRichaD42EYD4)L. 75- 1. 95
gm75 3 ,85 Iraf}lﬁltﬁﬁaéor sg—nggangog% S(eﬂ?rag_ﬁr seg&%klaél_%%mefn? g'eitpﬂent éfr%l@sléﬁ'zgorzjm 4H)
7.15-7.45 dismasd.1H) . 28 June 2005 43 Exanple 2 -

3R)-3-(2,3-Di 2

o 3Bt oyt o IS beBERE SRl herpiid hahgr el y%?"abm?ﬁsﬁnamﬂugt

synt hesi S(E:dm@ﬁsm.gm xture of diastereoners according to nethods c, and b

e T o e T K kb Thgs! o, s 15, 550
2.0-2.15 (m 1(||‘)D 'dnathecdihpouh@ dffertivaH), the . tRfann? 0f Grespghtdiary, 3urdgidad5 (m

(209 | 7,107, 45 PrAstpnigsiERseat oF HRRIER. (27} 2. Hytir oxyhet -2 a
phenyhpr opi onyk@&ﬁulﬂané&zst Beparatedrgbqiantil ysel -
The compound (i) which is effectlve in the treament of a resp:ratory, urologlcal
or gastrointestinal disease or disorder may be a g, agomst steroid, antiallergic drug,
phosphodlesterase IV inhibitor and/or leukotriene D4 (LTD4) antagonlst when the
product is for s:multaneous separate or sequential use in the treatment of a resparatory o
- 20 disease. Alternatively, the compound (ii) may be aPs agon_lst, stero:d, antlallerglc drug
- and/or phosphodieéterasé iV inhibitor when thé product is for simultaneous, separate’

or sequential use in the treatment of a respiratory disease.

5 The present invention will be fUrther' llustrated by the following exar’hples. The -
examples are given by way of illustration only and are not to be construed as limiting.

~ Example 1 , .
(3R)-3-(2,3- quhenylproplonyloxy) ] (3-phenoxypropyl) -1- -
| 30 azoniabicyclo[2.2.2]octane trifluoroacetate. : _

The title compound was. synthesnsed as a mixture of dlastereomers accordmg to
- methods ¢, and b from the Intermedlate -2 .‘The yield of the final step- was 20 mg,
%, | o '
- MS [M-CFacOO] 470. L

35 _’H—NMR (DMSO-dG) § 1.50-1.72 (m, 2H) 1 75 1.95 (m, 2H) 1.97-2.15 (m, 3H) 2.95-

_ ‘3 15 (m, 4H) 3.20-3.50 {m, 5H), 3 75-3. 85 {m, 1H), 3.954.15 (m, 3H)}, 495-5 05 (m,
" 1H), 690-70(m 4H), 7.15-7.45 (m, 11H)




15 azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate (di astereoner 1) The title

conpound was synt hesi sed according to nmethods. €, and b frg

Internmediate |-22a. The yield of the final step was 15 ny %nwezq% _

[ M CF3000]': 490. "H-NWR (DMSO-d6): 5 4 55-1.75 (m 2H), 1.75-2.05 (m4H),

2.21 (m 1H), 2.75-2.85 20 (m 2H), 2.85-2.95'(m’lH),3.05-3.45 (m 8H),

3.75=3.87.(m 2H), 3.92-4.0 (m 1H), 5.08 (m 1H), 5.20-5.23 (t, 1H,

'C]—I)66.82-6 90 (m 2H), 6.90-6.95 (m 1H), 6.95-7.02 (m 1 H, 7.05-7.20

(m 5H), 5(m 3H, 7.37-7.42 (m 1 H). Exanple 4 25

(3R -3-[( f XAMPI%0 dr oxynet hy1- 2, 3- di phenyl pr opi onyl oxy] - 1- phenet hyl - 1-

azoni abijc;(slkp{s.@ zrll:ﬁﬁ ptddyfdxwpﬂqaaﬁieﬂtlzﬁgélb%;ﬂﬁi-ﬁ-{j egrr?r' 1) ‘rll'he' title

conpound was synt ? accorqgrng to ods e, an romthe

| nt er medi 5?8“‘]? E’ﬂrﬁé tBﬁ‘“ 'P?@C'quf% step was 18 ny, 64% M5

. [M CFS@OO]The ﬂ@corﬁ@ourﬂd' NMR HHSQsd@)as 5 rihrxﬁ.ﬁe 1of7&a£t6}eoa‘l'&s abc&@ @5 (m-

2.26 réerr}i I—gn 90- 3 Q n&e 2. (m -

5. 10-Maetheds ¢ aaqyp, fr%“fﬁ? E‘%ﬁ‘e(’ te il'zl Tf@—y'efdé‘fé @“QbStEPQWEEI—F mg,

7 1,0 7.2056m. S5H), 7.22-7.40 (m 8H). 35, Exanple 5

(3R --3-[(5@%05- rox+yrret hyl - 2,-3- di phenyl pr opi onyl oxy] - 1- (3 th
ien-2-ylp CO9) o Qb cycl o[ 2.2. 2] octane trifluoroacetate .

(di ast er eGHBNMR @ﬁs@m 5210551 764mes?]t1l td-g. OC(H{THPF)' mio-sz@ wm%h,@?sal‘z%

accor d| ng to | nt er medi at d of

the fi'fal (& 8%33@%5 Q@OJ(W'ij %%é%(nwé"ﬂ)wﬁéﬁsb%](m Tyt 02t RN, (1Blso-dg) : -

61. 45- 1. 6st03021®, I-%),@@O-'l?d‘ﬁ(rr( rﬂH)%@-?hsB(% 319 A(m 4H), 2:18 -5 (m 1H),
_275290(m 2! Hy, 3.10-3 (m 8H), 3.75-3.92 (m
2H), 4.0-4.12 (m 1H), 505515(m1H) 525535(t 1H, OH), 6.70-6.85
(E;n 2H) @xgg,p,gg,zo (m 7H), 7.20-7.35 (m 3H), 7.35-7.42 (m 1 H. 10
(SR) 3 [(é‘iﬁ)éz:(?wrldy@rmmthykn’-é @Pbﬁ%ﬂpmﬂ'wlsﬁwb@y&m@ BrdROPHI- 1-

azoni gbi C!ﬁéiﬁﬁglc?clgl?fhﬁﬁ?aﬁer 'trﬁﬂd&?&ﬁ@&ﬁ %sféf’écﬁﬁé eorrer 2) The title
conmpound was tfst?éz hesi sed according to ods e, b fromthe

| nt er medi dbe OYNPORIAE W%I%V“WFS‘?% anﬁr&mgsiQa;snscasdszs rnd, b7efem the j_
Intermediate I-22a. The yield of the final step was 15 mg , 52%.

MS [M-CF;COO]": 490.
* '"H-NMR (DMSO-dg): § 1.55-1 75 (m, 2I-i) 1.75-2.05 (m 4H), 2.21 (m 1H) 2.75- 285
20 (m, 2H), 2.85-2.95 (m, 1H), 3.05-3.45 (m, 8H), 3.75-3.87 (m, 2H), 3.92-4.0 (m, 1H),
5.08 (m, 1H), 5.20-5.23 (t, 1H, OH), 6.82-6.90 (m, 2H), 6.90-6.95 (m, 1H). 8957 02 .
(m, 1H) 7.05-7.20 (m, 5H), 7.20-7.35 (m 3H) 7.37-7.42 (m, 1H). :

) Example 4 :
| 25. (3R)-3- [(2*)-2 Hydroxymethyl-z 3-d|pheny[proplonyloxy] 1-phenethy| EEN
~azoniabicyclo[2.2.2]octane trifluoroacetate (diastereomer 1) .
| The title'compound was synthesised according to methods e, and -b' from the
Intermedlate I-22a The yield of the final step was 18 mg , 64%. |
. MS [M-CF;COQOT": 470. :
30 'H- NMR (DMSO-dg): 81 62—1 75 (m, 2H), 1 80~2 05 (m, 2H), 2 26 (m, 1H), 2 90-3. 12

~(m, 3H), 3.20-3.55 {m, 8H), 3.80-4.02 (m 3H) 5.10-5.17 (m 1H), 520-5 25 {t, 1H‘
- OH) 6.82-6.90 (m., 2H) 7.10-7.20 (m, 5H), 7. 22-7 40 (m, BH)

_. 35, Example 5 : .
' _(3R)-3- [(2*)-2-Hydroxymethyi-2, 3-d|phenylproplonyloxy] 1-(3-th|en-2-ylpropyl)-1~ i
. azomablcyclo{z 2. 2}octane triﬂuoroacetate (dlastereomer 2) :




15 M5 [ M CF3000]"': 470. 'H NWR (DWVSO d6):61.50-1:60 (m 1H), 1.60-1. 80 (m
1H), 1.85-2.05 (m 2H), 2.21 (m 1H), 2.90-3.10 (m 2H),. %_‘%L%e?oﬁ '
9H), 3.78-3.83 (m 1H), 3.88-3.95 (m 1H), 4.07-4.12 (m 5. 20
(m 1H), 5.35-5.40 (t, 1H OH), .6.75-£80 (m 2H), 7.0- 7.15 (m 3H)
7.20-7.40 (m 8H). 20 Exanple 7

(3R)-3-[(2*)-2-Hydroxy- 2, 3- di phenyl propi onyl oxy] - 1- ( 3- phenoxypr opyl ) - 1=
azoni abi cyak oftd. mwﬁnaa@r@mms@al di 855RIRPTEImdhodd olhend il | fomOIFROUNG
~was synt hﬁgl sed according to net a fromthe I nternedi ate 1-17a.
The yi el d'BFE9E e Tgtaéq?%%theéioairﬁéep 98y O-q MPBP]%- 486, np: 1039C

I—I—NI\/R(DNmm@}fscéo &y 1. 75 (m 2H) 1.75-2.02 (m 2H) 2.02-2.15 (m
, 3.78-3.90 (m

2.24, %[52“ 05-3:25 (m H)325355§_12
1H) 3. 98tk (RSOEgs): 5 BASS, @2&5. Titd). (1FR0-1.734m. 4 201 (38 2.06 (m, 44) 2.18. 92-7. 0
3H), ., fml19gY 7 7 2 le
| gm (3% 3?m ézzﬁkégﬁbgﬁ'*bm 28:53104@1 (1R plsar@l ﬁﬁ §Z| 53‘3'6 glrggx hﬁ{(?”ﬁ e
35 azoni afi0c4it ém218) dfelmyr 5@5(513@5& é#‘b@fé)r 617}0-3 86 (i, 12, @Sﬂﬂpound

was synt hesihgedra 0 hiagds a fromthe Internediate 1-17a.
The yield of ¥ he f?ﬁz;odfﬁgé% 3@? 350 ﬁ%,(mB % 28 June 2005 45 NS [MBr]':

472, np: 223C. H-NI\/R(DIVISOdG) 51.70-1.80 (m 2H), 1.80-2.0 (m 2H), 2.20
(m 1H, 3.15-3.55 (m ~ 7H), 3.55-3.70 (m 2H), 3.85-4.0 (m 1H), 4.30-4.45
(m 2H), 5.0-5.10 (m .1H); 6.10 (s, 1H OH), 6.90-7.05 (m 3H), 7.05-7.20.
(m 5H), Exzople &0 (m 5H), 7.45-7.55 (m 2H). 5 Exanple 9 -

3R) - 3- ropyl)-1-
Soni ani o) ?%i%ﬁ?@étﬁvnﬁetﬁ‘wp?%ﬂ%‘bﬁé@?%w@ pHeRPEIY TPy ) o
conpound ml%@lﬂm@@%aocmtr@ﬂwgoa@etm Higgterebmenyd) b fromthe. 10

|[th g:gggb‘ﬂﬁéa tifle %ozl#bouxgewé(é hAmbisthectbitly & SRetBS & Zni®b 2pdh {}@
: l]ntérmedtate I-22b. The yield of the final step was 22mg , 76%. .

1S MS[M-CF:COOJ: 470. | |
~* "H-NMR. (DMSO-ds): 5 1.50-1:60 (m, 1H), 1.60-1.80 (m, 1H), 1.85-2.05 (m, 2H), 2.21
© (m, 1H), 290310 (m, 2H), 3.12:3.55 (m, 9H), 3.78-383 (m, 1H), 3.88-3.95 (m, H),
| 407-4.12 (m, 1H), 5.15-5.20 (m, 1H), 5.35-5.40 (;, 1H, OH), 6.75-6.80 > (m. 2H) 70- .
7.5 (m, 3H), 7.20-7.40 (m 8H). |
- 20

Example 7 B
(3R)-3- {(2*)-2 Hydroxy-z 3-dlphenylprop|onyloxy] 1- (3-phenoxypropyl) -1-
-, azoniabicyclof2. 2. 2]octane bromide (dlastereomer 1) ‘
25  The title compound was synthesised according to methods d, and a’ from the
' Intermediate |-17a. The yield of the final step was 380 mg, 96%.
MS [M-Br]": 486, mp: 103°C. |
_‘H—NMR (DMSO~d3) 5 1.65-1.75 (m, 2H) 1.75-2.02 {m, 2H) 2. 02 2.15 (m 2H) 2.24
(m, 1H), 3.05-3:25 (m, 2H), 3.25-3. 55 (m 7H), 378 3.90 (m, 1H), 3.98-4.08 (m, 2H)
30 5.02-5.10 (m, 1H), 620 (s, 1H, OH), 6 92-7.0 (m 3H) 7.10- 722 (m, SH), 725—7 40 (m
5H) 7.52-7. 58 (m 2H). o

o Example 8
‘ (3R)-3-[(2*)-2- -Hydroxy-2, 3-d|phenylproplonyloxy] -1 (2-phenoxyethyl) “1-
- 35.. azomablcyclo[222]octane bromlde (diastereomer 1) o ‘
| . The title compound was syntheSIsed according to methods d, and a from the _‘
- intermedlate [-17a. The yleld of the final step was 320 mg, 83% '




I nternedi ate I

'H-NVR (DMBO-d6): S 1.40-1.55 (m, 1H), 1.55-1.70 (m 1H) 1.75-2.0 (m 2H),

2.11 (m 3H), 3.10-3.60 (m 9H), 3.77-3.87 (m 1H), 4.0 2%‘}';%1 ‘ﬁ%@
5.0-5.1. (m 1H), 6.14 (s, 1H OH), 6.90-7.0 (m 3H), 715 % 5H)
7.25-7.42 (m 5H), 7.60-7.67 (m 2H).  J5 Exanple 10
(8R)-3-[(2*%)-2-Hydroxy-2, 3-d i phenyl propi onyl oxy] - 1- (2- phenoxyet hyl ) - 1-
azoni abi cycl o[ 2. 2. 2] oct ane trifluoroacetate (diastereoner 2) 20 The title

conmpound V@S it hes geording to nethods d, and b fromthe .
ége][;b Tﬁg’d eld of the final step was 5.4 ng, 19% MS

[ Mk CF3000] H-NMR £DMS@-HyF3 { THEG0LE), 25 18.01rs 2H)n. 20y, 141, 553,99 (o * | H)

3790-4 0 (1 $R375 08 4 3 850 i 4B 4 4y, sHSntA) ke Al
6. 95- 7. 05 1HNOHIH.907. Q0T 388, 1. a@-?fiﬂ)(m. BHRF. ze-a@o((m, SBIH)7,457 53{m7266 (m

2H) . E>§arrpl e 11 30
(3R) - 3-( 2- Hydr oxy- 3- phenyl - 2-t hi en- 2-y| pt opi onyl oxy) - 1-( 3- phenoxypr opyl ) - 1-
azoni abi cydaoiple 2. 2] octane trifl uoroacetate The title conpound was

e SRS S oy o SN S SR RSP pinb Reor BV 0, "0
[MCF3000]a20n|ABE:chi§2 213108t é ENBGAEetal: (didStefech®er@n 1H), 1.75-2.0 (m

320 a0 Ao a3 sl Lobnd AL Riad B D o AoR0wd 00 (m

6 52 aoao Iiftelrmelidte GHYH. 'Bxe%@e{dfoﬂt@e(fnaim@wag?m:@ w(m 6Hy, 7.28-7.38 (m

'(SR) :Z» ?g“’%@’?g géoi‘hg%@l -ZE;(ﬁlnglne;il probl onyl oxy) - 1- (3-th
~ien-2- y:j pr’iﬁmmammsazay)uam«rrysﬂsq[nzm; 2. ?muane{nté an)Ium-am(c:(at au—anzrinemu tle
se
corpoun v LS 5 3 UL S B BT, 5.1 e o
Ty, 74% 1HOOMS € 06-ZEEGATH): 7 462 25HmR), (MDA, a6, 760-1 67Qm(mﬁ .
75%05(m 5H, 2.06-2.3 (m1H), 2.77- | | '

Example 10 _
{3R)-3- [(2*)—2 Hydroxy-2, 3-d|phenylpropaonyloxy] -1- (2-phenoxyethyl)-1- S
azonlablcyclo[z 2 2]octane trlﬂuoroacetate (diastereomer 2) -
20 The title compound was synthesised according to methods . d, and b from the
‘ Intermediate i-17b. The yield of the final step was 5.4 mg, 19%.
MS [M-CF,COOJ": 472. | - | , |
"H-NMR (DMSO-dg): 5 1.40-1.55 (m, 1H), 1.55-1.70 (m, 1H), 1.80-2.0 (m, 2H), 212 (m,
‘ 1H) 3.20- 360'(m TH), 3.60-3.70 (m, 2H), 3.90-4.0 (m 1H) 4.42 (m, 2H), -5.0-5.1 (m‘ |
250 1H), 8.15-(s, 1H, OH) 695-7 05 (m 3H) 7.10-7.22 (m, 5H) 7.25-7.40 (m, SH) 7.57-
7.85 (m, 2H). C S

- Examplé 11
""30 (3R)-3~(2-Hydroxy-3- pheny[-Z-th|en-2-ylproplonyloxy) 1-{3-phenoxypropyi) 1-
' . azomab:cyclo[z 2 2]octane trifluoroacetate
" The title compound was synthesnsed as a m:xture of diastereomers accord:ng to
- methods d, and b from !ntermedlate 1-18. The yield of the final step was. 15 mg, 52%.
- MS M- CFacOO] 492. ' C o :
35 1I-!-NMR (DMSO-de): 5 1.45-1. 70 (m 1H) 1.75-2.0 (m, 3H) 2.0-2. 30 {m, 3H), 3.0-3. 17 |
o (m, 1H), 3.17-3.57 (m, 8HY), 3.80-3.90 (m, 1H), 3._9?_-4.10 (m, 2H), 5.02-5.05. (m, 1H),"



2.87 (m 2H, 2.90-3.10 (m 1H), 3.10-3.52 (m 8H), 3.75-3.82 (m 1H)),
5.0-5.07 (m 1H), 6.52-6.57 (d, 1H, OH), 6.92-7.05 (m 3 10727(m
6H), 7.37-7.47 (m 2H). 15 Exanple 13 "be aiic 2005 -
(3R) - 3-(2-Hydroxy-2-thien-2-yl pent-4-e C%)yl oxy)-1- (3 phenoxypropyl) 1

azoni abi cycl o[ 2. 2. 2] oct ane bromi de The®title conmpound was obtained as a

m xture of diastereoners according to nethods 20 c, and a from

| nt d T. | 71 % M B
422er$ I%ng é?ﬁégcﬂ?’b% |6ﬁgde)§{<8%?| hen?ahitgc |(\§@%F§rb?%g% a (Jml—gWNMziz r]
(DVBO- d6) :7.3U(rTotD. 05 (m 4H), 2.05-2.35 (m 3H), 2.70-2.83 (m 1H), 2. 90T
3.02 (m 1H), 3.25-3.60 (m 7H), 3.82-3.97 (m 1H), 3.97-4.10 (m 2H),
5.05-5.25 (m 3H), 5.70-5.90 (m 1H), 6.50 (d, IN, OH), 6.90-7.05 (m 4H),
7.10-7.20 (m 1H), 7.27- 25 7.35 (m 2H), 7.45 (m 1H). Exanple 14 .
(3R) - 3<( 2- é_ﬁ%g'[‘g ézz-cm en- 2-yl pent - 4- enoyl oxy) - 1- ( 3-t hi en- 2-yi propyl ) - 1- 30 -
; Bi 2.
Zgogl ﬁl Ixt(‘.:{lBE) ~84(2-Hiy deheyr B pheamyd-2zthizo-2Hy tpy o piony ey p-d < 3-thien@aglpbogyfeta
| nt di g l.d of, .the final st 10 , 39.3% M5
(RA?:nggol)] HeBnipbtyclii i e‘(tﬁﬁfgcﬁ'ﬂ%‘}?maég%t%g-gl.ol\g??m 6H), 2.18-2.30 (m 1H),
2 70 3. 05 Then titeHomBourik was nbBsibed atHp, mBts- &. 6Bsiergonidd ,ac8ordhg3tcd2 (m
' ‘4. 0- 1 5 70- 6. 48 52 (d,
ory Toetnd o & oRiyfeAeddll 198) pre ek B Eind o W2 D 1 ¢
7 42 71050 M3IMLTRALOO8482ne 2005 47 Exanpl e 15
3R) - 3- ( 24y t-4-
ooni abi oy aT oS B dEnERa R LR e &% 1‘% POEE oo SRR, Bﬁﬁ 2 s 0
rln >§t urTﬁ ofzaj’l astm)eqrwmaqmopﬂb @ 10-3.52{rh,08l9), 3075/&3(2 (n, FE) B Jond. o7 r(mapll ate
e %
82C. (%%%5335 {%r@'hg Qgpfl‘g’B@%Zg'%H?qoi %6 ( Bigsfwﬁ‘%(m 221%0 2.¢ 85

-(m‘-lH) 290 3.05 (m 1H), 3.25-3.85 (m 7H), 3.92-4.12 (m 1H), |
4.35-4,45 (m  2H), 495520(m 10 3H), 5.70-5.90 (m 1 H), 650(s 1 H,
o), d390-7.05 (m 4H), 7.10- 18(m'7'1 H, 7.25- | S
N Example13 :

(3R)-3-(2- Hydroxy-z-th|en-2-ylpent-4-enoyloxy) -1-(3- phenoxypropyl) 1-
azoniabicyclo[2.2.2]octane bromide:
) The title compound was obtained as a mixture of diastereomers according to _methods
20 ¢, and a from Intermediate I-3. The yield of the final step was 300 mgr, 71%. '
MS [M-Br]™ 442 mp: 1575, (described in experimental section, method ‘a) , :
- "H-NMR (DMSO-dg): 5 1.70-2.05 (m, '_4‘H), 2.05-2.35 (m, 3H), 2.70-2.83 (m, 1H), 2.90-
3.02 (m, 1H), 3.25-3.60 (m, 7H), 3.82-3. 97 (m' 1H), 3. 97-4. 10 (m, 2H) 5.05-5.25 (m, -
, 3H), 5.70-5.90 (m, 1H) 6.50 (d, 1H OH) 690-7 05 (m 4H) 7.10-7.20 (m, ‘lH) 727-
‘25 7.35 (m 2H) 745 (m, 1H). ' : : \ :

: Example 14 - : : : S
- (3R}-3-(2- Hydroxy-z-thlen-z-ylpent—4-enoy|oxy) -4~ (3-th|en-2-ylpropyl) -1
30 azoniabicyclo[2.2.2]octane trlﬂuoroacetate
- The title compound was obtained as a mixture of diastereomers according to methods
. ¢ andb from Intermediate I-3. The yield of the final step was 10 mg , 39.3%.
. MS [M-CF,COO[*- 432, ' .
"H-NMR (DMSO-ds): & 1 .65-2.18 (m, 6H), 2. 18-2 30 (m, 1H), 2.70-3.05 (m, 4H), 3.10-
35 3.55 (m, 4H), 3.55-3.68 (m, 1H), 3.78-3.92 (m, 2H) 4.0-4.1 {m, 1H), 5.0- 520 (m, SH)
5.70-5.85 (m, 1H), 6.48-6.52 (d, 1H OH) 6 90—7 02 (m, 3H) 7.10-7.20 (m, 1H), 7.35-
742 (m, 1H), 7.42-7.50 (m, 1H). S ‘

. 2] octane trifluoroacetate The title conpound was obtai ned -




7.45 (m 3H). Exarrple 16 15 -

(3R) - 3- (2- Hydr oxy- 2- Chi en- 2-yl hept anoyl oxy) - 1- (3 phenoxypr%{%@@ 5

azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title co 5obt ai ned

as a mxture of diastereoners according;to nethods - c, and b from

I nt er medi ate |-1. The yield of the final step was 16.2 ny ,, 57 % M5

- [ M CF3000]': 472. 20 'H-NWR (DVBO-d6): 5 0.80-0.90 (m 3H), 1.15-1.40 (m

- 6H), 165230(m 9H), 3.20- 3.60 (m 51-1), 3.85-3.95 (m 1 H,
3.95-4.10. %m 2H), 5.05-5.17 (m 1 H), 6.30-6.35 (d, 1 H OH), 6.90-7.05
(m 4H), PROPR1S (m 1 H), 7.25-7.35 (m 2H);. 7.42-7.48 (m 1 H). 25

- Exanpl e 173R)-3-(2-Hydroxy-2-thien-2-ylpent-4-enoyloxy)-1-(2-phenoxyethyt)-1- ,

(3R) - 3- (2-? )dr(()x Y xl)'I’I en- 2- ylypept anoylyox )S) 1( % thi gn yI propyl)-1- -

azoni abi cfEPB‘F?'CZCH[%gtMaE"?MPW%acet at e. The title conpound was

obt ai ned ﬂ%e%tl@‘c&ﬁ#b@n@\f\lagbﬁ@lr@ﬂ%@ﬁﬁxt@r‘é%&ﬁﬁsﬁ&eérﬁe@d&@%goﬁ m@tﬂ@idéa from
Internedi ate |- of the final ,

[ M CF30000: 3882 from'nﬁm%ctmﬁsd;%@e yiglchotghe 6@@%3%?—60 mg ., £6.%. 20 (m 6H) ,

‘165230Mgr[M@t£ 05(m 2H), 3.10-3.55 (m 7H) 375390(m
1H), 5.10 (d, 1H, , 6.90-6.95 1 H, 6.95-7.02
(m 2H MSlee)*lﬁ H)72 27103(711 74K 2(46-2.35 [, 1H). 4 0-2 85, rﬂ;H);L,%lﬁO- 35 28

June 2005 ) t .
e P R aspeoked AR, Fatldaany 0l Rasa s, 200, 4955204 e
trifldér oéﬂét%?%SﬂQe(m,ﬂﬁ eﬁéﬁlﬁ%oﬂ‘hopé/gﬁ Ub¥ Hor{ad 458, 'é1ﬂ=|7xt&J(fe o), 7.25- :

di astereorye;r P{i F_I?I’dl ng to nethods 5 d, and b fromInternediate 1-19. The
yi el d of the step was 6.4 mg , 12 % M5 [ M CF3000] -- 440. 'H- NWR - .

(DMSO-d6): 81.60-2.05 (m 7H), 2.05-2.20 (m 2H), 2.20-2.35 (m 1H), 3.10
3.60 (m 71-1), 3’82397(m 1 H, 3.97-4.10 (m 2H), 5.13 (m 1 H;
. 6.90-7.06 (m 4H), 720738(m 4H) 7.50-7.56 (m 1H). 10 Exanple 19
o Example 16 : o - _ ,

15 (3R)-3-(2-Hydroxy-2-thien-z-ylheptanoyloxy)q-(3-phehaxyprdpy|)'-1- .
‘ ,azoniabicyt_:-lo[z.z.Z}Qctane trifluoroacetate

The title'compound was obtained as a mixture of diastereomers according to methods -
¢, and b from Intermediate I-1. The yield of the final step:Was, 1,,,6_.:2 mg, 57 % - ,
MS [M-CF,COOJ" 472. o E : -

20 'H-NMR (DMSO-dg): § 0.80-0.90 (m 3H) 1.15-1.40 {m, 6H), 1.65-2. 30 (m 9H), 3.20-

- 3.60 (m, 5H), 3.85-3.95 (m, 1H), 3.954.10 (m, 2H), 5.05-5.17 (m, 1H), 6.30—6.35 (d,

1H, OH), 6.90-7.05 (m, 4H), 7.10-7.17 (m, 1H), 7.25-7.35 (m,2'H)i 7.42-7.48 (m, 1H). '

- 25 | Example 17 : _

| (3R)-3-(2- Hydroxy-z-thlen-z-ylheptanoyloxy) -{« (3-thren-2-ylpr0pyl) -1-
azomablcyc[o[z 2.2]Joctane trifluoroacetate. _ ,
The title compound was obtamed as a mlxture of dlastereomers accordlng to methods .'
¢, and b from Intermednate I-1. The yield of the final step was 6.8 mg 12%.

30 MS [M-CF,COOJ" 462. 5 o
'H-NMR (DMSO-de): §0.80-0.90 (th 3H), 1.15-1 40 (m, 6H), 1.65-2. 30 (m, 9H), 2.80- '
285 (m, 2H), 3.10-3.55 (m, 7H), 3.75-3.90 (m, 1H), 5.10 (m 1H), 6.30-6.32 (d 1H

, OH) 6. 90-6 95 (m, 1H) 6.95-7.02 {m, 2H) 7. 09~7 13 (m 1H), 7.37-7.39 (m, 1H), 7. 40-' '

745 (m 1H) -

.35 )




(3R - 3- (2- Hydr oxy-2-t hi en- 2-yl pent - 3-ynoyl oxy) - 1- (3-th ien-2-yl propyl)-1-

azoni abi cycl o(2.2.2]octane trifluoroacetate The title corrp‘%utgjd %ﬁ obt ai ned
as a mxture of diastereoners according to nethods 15 d s 8 _
Internediate 1-19. The yield of the figal step was 2.4 ng , 4.3 %

- [ M CF3000] *: 430 ' H NVR (DMBO-d6): 81.60-2.10 (m 9H), 2.20-2.35 (m 1H),

2.75-2.90 (m 2H), 3.10- 3.70 (m 7H), 3.75-3.95 (m 1H), 5.12 (m 1H),
6.91- 7. 04 Exampiéhs 7.19-7.42 (in, 3H), 7.48-7.55 (m 1H). 20 Exanple 20

(3R)-3-(2 2-thien-2- ut - 3 -enoyl oxy) (3- phenoxypropyl ) - 1-

azoni abi cﬁ%ﬁ{-ﬁv 2t Frvinass %Yﬁiﬁ@heppe‘wyow ound was
obt ai ned a&oﬂlamdy&!é[ZEZQ]odihﬁéttﬂﬂﬁmf;gtae@cordl ng to methods 25 d and b
fromlnter e(%late -20. The yjield of the final sterﬁ was 9.6 , VS

%
[ M CF3000]™€ U9 gombpundiwas sRigied@s-2 Bixigs .o distersg ﬁfﬁ)aCQOFGS‘Qéo 2@?“@91%8 02H)
2.20-2538d( rande}om htdifrediatédR19. mrheW[d oBthB%nﬁl ﬁép Cvms 614 rh% 15’_3%9? 4.10 ( m

21-1 1 5. 25-5. 35
645)6 551‘8%(?" bégbb@e 82 (d, 1HmC]—I) 692696(m . 3H), 30 o
6. 98- 7. 03 '\gMMA b&ﬁsozds%s%éédﬂm 17@20% 280 (m33H{,8.50- b%s (4B PR (m 1 7

H): Exanple 21 (3R)- Hy r ox

i en- 2-yl b33 Ep Y &%9)3-517 8- i*ﬂflérﬁ'f% 9 o gyid,) 5.13 (@5 1H), 6.90-7.06 (m, 4H),

azoni abi cycloof 38 gm 241PCh 38E 44 ink | 4Br oacetate The title conpound was obtained
as a mixture of diastereoners according to methods d, and b from

| nt er ABdi ate 1-20. The y| eld of the final step was 5.8 ng , 10 % 28 Junel,

2005 49 Iﬁa&MeC@OOO] 418 ' H NVR ( DMSO- d6) 51 60-2.20 (m 6H), |

220235@( _@:&279 84 (m 2H), 3.10- 5 (m 7H, 3.80-3.90 (m 1
5. 10- $RiB yqoxy-z-tblespsz-s!psst-@mmxquy)-153-Alste5-25ﬂp(¢nyl) 1 H), 6.45-6.55

1 95 1 6. 95-7. 05 2H) 5.
mlO 7H)1 aﬁo#éﬁ'giﬁyﬁ[ﬁ ‘Rlotsdhe %“”ﬁa&%a{;’ 20, M (2 1H. Exarrpl((ran 25

3R) 3-[( I'sﬁ fie cyrop@PErwss olztalr@@i ﬁéﬁymsztf% Pbdiagteyanpars egqrding (B msiedsxy pr opy
) - 1- 1870Hi Ladh el RletmBdRlLLiRRBe l}fe%Tbi‘jtﬁe final step was 2.4 mg , 4.3 %. '

MS [M-CF;COOJ": 430"

~ "H-NMR (DMSO-ds): & 1. 60-2.10 (m, SH), 220235 (m 1H) 2.75-2.90 (mi, 2H), 3.10-
3.70 (m, 7H), 3.75-3.95 (m, 1H), 5.12 (m, 1H), 6.91-7.04 (m 3H) 7.19-7.42 (m 3H),
748-755 (m, 1H) SR

(
7
(
|

20 | |
Example 20 : :
(3R)-3-(2-Hydroxy-2-thien-2-ylbut-3-enoyldxy)-1 -(34phe.noxypropyl),-1 -
| azonlablcyclo[22 2]octane trifluoroacetate - : _
_ o The title compound was obtained as a mixture of dnastereomers accord:ng to methods-
2 ,d and b from Intermediate -20. The y|eId of the final stepwas 9.6 mg , 16 %. '
. MS[M-CF,CO0T; 428
-."H-NMR (DMSO-dg): & 1. 60-2 05 (m, 4H) 2.05-2.20 (m 2H) 2.20-2.38 (m, 1H) 3.15-
© 3.60 (m, 7H), 3. 82-3.95 (m, 1H), 3. 984 10 (m, 2H), 5. 10—5 20 (m, 1H) 5.25-5.35 (m, |
, 1H), 5.45-56.55 (m, 1H) 6.45-6. 55 (m, 1H), 6.75-6.82 (d 1H, OH), 6.92-6. 96 (m, 3H) .
30  6.98- 7.03 (m, 1H) 7.13-7.15 (m 1H), 7.28-7. 34 (m, 1H), 748 752 (m, 1H).

‘ Example 21 | , .
. (3R)-3-(2- Hydroxy-z-thlen-2-ylbut-3-enoyloxy)-1 (3-thlen-2-ylpropyl) 1-
35 azoniabicyclo[2.2.2]octane trifluoroacetate :
The title compound was obtained as a mixtt_jre- of diastereomers according to methods
d, and b from 'Interrn'ediate i-20. The yield of the final step was 5.8 mg , 10 %. A




10 The title conpound was synt hesi sed according to nethods d, and a from
the { Internediate |I-15a. The yield of the final step was une%@S 85%
[MBr]': 470, np: 1711C. 1H NMR (DVBO-d6): 51.27-1.67 (m 2.05 (m-
4H), 2.05-2.20 (m.2H), 2.25- 2.35 (M4l H), 2.70-2.92 (m 1 H), 3.20-3.25
(m 1 H, 3.25-3.60 (m 6H), 3.80-3. 95 (m 15 1H), 3.95-4.08 (m 2H), -
'5.10-5.20 (m 1H), 6.18 (s, 1H OH), 6:87-7.05 (m 4H), 7.08- 7.20 (m 1 H),
7.25-7. 37MST!M%|FQCOZ) Argl . 4T (m 1 H). Exanple 23

(3R)-3-[(29) C%clo pent yl - 2- hydr oxy- 2-t hi en- 2-yi - acet oxy] - 1- ( 3-t

i en-2-yl pridpiMR { E@Oldea\z&)hﬁ&t& @, 2.201%38% ﬁne1lrl}|379:8486dmet2hlt)e3‘rﬁe title

conpound was e h f

| nt er nedi ate @yn@ﬂ §'P§%dg@§ﬁ Igjl’%g‘hotg)?gg]tgl Qﬁqﬁ 923\%@2@" ﬂ%m‘? 4?% E%(m

. [ M CF300071H), &16H86. 55I-4¥TNI\1IH)( BVE®. toid, 16iL @@%ﬁ%ﬁeﬁn(m%iﬁ) 695-8@52(@(2F()m 6H),
2.28 . 85 -2 m 7 3.80-3.90 (m 1 H),
5. 05- (5g11537|(?%7i5ﬁ ﬁ-g 285 7542(q&|1m‘&—1§§7]%®55%)§95 (mH) 1H), 6.95-7. (()5 (m K
2H), .7.10-7.20 (m 1H), 7.35-7.45 (m 2H). Exanple 24 30 o
- (3R) - 3- [(%§% g) (?/ Iopentyl 2- hydr oxy-2-thi en- 2-yl acet oxy] - 1- ( 2- phenoxyet hyl
)-1- azoni abi ¢ycTo[ 2. 2. 2] oct ane broni de The title conpound was synt hesi sed
accor di ng (AR)-IHese2Cyclopantyi:- liyt:h)mst-hehlehfit ﬁlamm-ﬁe-(&pmémxymem}l) -#+d of

the final 9 [MBr]': 456; nmp: 75C 35 ' H NMR :
( DVBO- d8) aﬁﬁgﬁg@?"gﬁfﬁ“@%&iy@f 210 (m 4H), 2.27-2.35 (m 1H), .2.70-
2.90 (i Thg, it 8OmBowEl (was Syithesbed8aggdingnto Ridiods. 62-and19 from ),
4.32-4.50 '6.20 (s, 1H OH),
6. 90- 7. 05"'21‘!5“11e %@P%ﬁﬂ%ﬁ%tﬁg‘iw%@?%%3;&;).3191 ?éni/_"b 3H. 5 Exanple 25
(3R)- 3b[(B®[NEBq:yGH76pepty’tH°Q hydr oxy- 2- 'Eh | én- 2-yl acet oxy] - 1- phenet hyI 3
azom abl cy, I’I n
synt hesi se%%(ﬁwléb ‘??Bai$§g é#hg’g)y%rﬁ 83‘1&%? f% P%gcgg@&ﬁngw 64%
10 M5 [ M 2B3QADITH), 240-2.92 (m, 1H), 3.20-3.25 (m, 1H), 3.25-3:60 (m, 6H), 3.60-3.95 (m o

15 1H), 3.95-4.08 (m, 2H), 5.10-5.20 (m, 1H), 6.18 (s, TH,0H), 6.87-7.05 (m, 4H), 7.08-

o 7.20 (m, 1H) 7.257.37 (m, 2H), 7.40-7.47 (m, 1H). ‘ ‘

'ExampIeZS - R S
(3R)-3-[(28}-2-Cyclopentyl-2-hydroxy-2- thlen-z-yl-acetoxy] 1-(3-th|en-2-ylpropyl}-
20 1-azomab|cyclo[222]0ctane trifluoroacetate . _ ‘
_ The title compound was synthesnsed accordlng to methods d, and b from the
Intermediate I-15a. The yield of the final step was 21 mg, 75% ‘
3 7MS [M-CF3COQ]": 460. ‘ .
'H-NMR (DMSO-dg): & 1.30-1.65 (m 8H), 1 80-2.10 '(m 61—!)"2 28 (m, 1H) 2.75-2.85
25 . (m, 3H), 3.10-3.55 (m, 7H), 3.80-3. 90 (m, 1H), 505—5 15 (m, 1H), 6.20 (s, 1H, OH),"
~ 6.90-6.95 (m, 1H), 6.95-7.05 (m 2H) 7.10-7.20 (m, 1H), 7. 35-7 45 (m, 2H) -

,Example 24 _ .
30 (3R)-3- [(2S)-2-Cyclopentyl-2 hydroxy-z-thlen-2-ylacetoxy] 1-(2 phenoxyethyl) -1-
o azomablcyclo[z 2.2]octane bromide N :

The title compound was synthesised according to methods c, and a from the |

Intermedlate I-15a. The yield of the final step was 338 mg, 92%

MS [M-Br]": 456; mp: 75°C _ '
35 1i-i-NMR (DMSO—dE) 8 1.25-1.65 (rn 8H) 1.75-2.10 (m, 4H), 2.27-2.35 (m 1H), 2. 70-"

E 2.90 (m, 1H), 3.30-3.68 (m, 5H}, 3.68-3.83 (m, 2H), 3.92-4.10 {m, 1H), .4.32-_4.50 (m, '



"H-NWVR (DVMBO-d6): 5 1.30-1.65 (m 8H) 180210(m4H) 232(m 1H)
2.75-2.85 (m 1 H, 2.95-3.05 (m 2H), 3.20-3.50 (m 6H) 50 5(m 1
H, 3.85-3.95 (m 1 H, 5.10-5.20 (m 1 H), 6.22 (s, 1 5-7.05
(m 1 H, 7.10-7.20 (m 1 H, 7.20-7:4¢ (m 5H), 7.40-7. 55 (m 1 H 15
Exarpl e 26 - . ‘ _ '
(3R)-3-j(2S)-2-Cycl opentyl - 2- hydr oxy-2-t hi en-2-yl acet oxy] - 1- ( 3- phenyl propyl
) -1- azoniedhj BYCEP2m, 2+3] ®0anetH rOH), Bymroet @l aH}07.The 20 (herpompound
was. synt %F%:(s gb'?s in Exanple 23. The yield of the final step was 20 ng,
74% -- 454 'H- NWVR (DVMSO-d6): 51.30-1.65 (m 8H), 1.75-2.05
(m 6H) 228(m 1H), 2.55-2.65 (m,2H), 2.75-2.85 (m 1H), 3.10-3.40 (‘m
6H), 3.40-3.55 (m 1H), 3.77-3.87 (m 1H), 25 5.05-5.15 (m 1'H, 6.20 (s,
1H O, 6.95-7.0 (m 1 H, 7.10-7.15 (m 1 H), 720735(m 5H), ,
7. 38- 7542 Exinple 2§ . - Exanpl e 27 30 _ _
(3R -3-[( 2-t hi en- 2--yl acet oxy] - 1- 3 phenyl aIIyI)

iﬁ% C ent yl droxy I g

" Z1- azoni )e%f[{%)r C@CW@BM ‘{rPW‘PdBPBa%)éla&?é’xThé -Ahepetbykdnpound was
“synt hesi seﬁlo.ﬁab;cgdg{(;_amj&tgﬁe tr'ﬂl@owaeéﬂté)f the fi nal step was. 3 ng, 12%
‘I_VB[MCFSq_ ]t 452 H NVR (DMSO-d6) : 51. 25-1 80-2.10 (m
4H), 2.31 g?n'ﬂqp@mp%nﬂzu@ %@the(sf?{‘?dfﬁ)‘“ éaTE[932322Tf(9n¥‘e'9H)fth%hﬂa‘;@l?zﬂ?ﬁs(m ,
3H), 3. 451341@6(1% 1H), 3.82-3.92 (m 11-1), 28 June 2005 51 3.95-4.10 (m
2H), 5.10;5, 20 620 s, 1H, 6.35-6.50 (m 1 H), 6.82-6.95
(rkni) 21, WS Ht- ‘77{:1[%0@]1 , 7(25 7.47 (Orj;) 4H), 7.55- 7(62 (mH)'ZH) 5

Exanpl e 284 NMR MSO-ds) 51 30165 (m 8H 180210 (m 4H), 2.32 {m, ‘EHf 2.75-2.85
(3R)-3-[(2S) - cl opentyl -2-h éQrox -2-thi en- 2-yl acet oxy (4-

- fluor opheﬂﬁo(i/f)%r?eﬂﬁy:ﬁ P5 1ma2b|h|3a Syl 6 ﬂ'ﬁ. 216 anémt AH}, Iiﬂ@ﬁ'@&édﬂatwrrhe

- title co SQ . al
.'sltep wasrrwj ' 52f}¥ﬁr160 [ﬁ'ﬁ%ﬁﬁ%g gs 2&3 NTNE&E E‘f&?ﬁ’ ?lgg 7f4zdg 1.65

(m 8H), 1('8051‘9, 650(7n55(4m1|)1H)2 05 2,17 (m 2H), 2.30
’ 15 - .

- Example 26
: (3R)-3 -[(25)-2- Cyclopentyl-2-hydroxy-2-th1en-2-y!acetoxy} 1- (3-phenylpropyi) 1-
azoniabicyclo[2.2. 2}octane trlfluoroacetate ' _
20 The title compound was.synthesased as in Example 23. The yield of the final st{ap was.
. 20mg, 74%. . - -
MS fM-CF,COO]™ 454 _ 3 oo
‘ 1H NMR (DMSO-ds) 31 30—1 65 (m BH) 1.75-2. 05 (rn 6H), 2.28 (m, 1H) 2.565-2.65
o {m,.2H), 2.75-2.85 (m 1H), 3.10-3.40 (m 6H), 3.40-3.55 (m, 1H), 3.77-3.87 (m, TH),
“25  5.05-5.15 (m, 1H) 6.20 (s 1H, OH), 695-70 (m, 1H) 7.10-7.15 (m 1H) 720-7 35 (m,
| 5H) 7. 38-7.42 (m, 1H).

Example 27 : .
30 (3R)-3-[(2$)-2-Cyclopenty|-2 hydroxy-z-thlen-z-ylacetoxy] 1-(3-phenylallyl) 1-

azomablcyclo[Z 2.2]octane. trifluoroacetate - o .
The title compound was synthesised as in Exampie 23, The yletd of the f nal step was |
3 mg, 12%. _ ' ’

. M8 [M-CF;COOT" 452 B ‘ ,

35 'H-NMR (DMSO-dq); 61 25-1. 80. {m, 8H) 1.80- 210 (m, 4H), 231 (m, 1H) 2.72-2.85 |
| " (m, 1H), 3:12-3.22 (m, 1H), _3.22-3.45 (m, 3H), 3.45-3.60 (m, 1H), 3.82_-3.92 (m, 1H), -



(m 11-1), 2.75-2.90 (m 1H), 3.17-3.27 (rn, '1H), 3 27-3.60 (m .6H),
3.82-3.95 (m 1H), 3.97-4.05 (m 2H), 5.14 (m 1 :
0 6.92-7.05 (m 3H), 7.10-7.20 (m 3H), .7.40-7.55 (m 1 H)zzggléjr\?i’—!;r%le 29
(3R -3-[(29)-2- Cycl opent'yl - 2- hydroxy 2t hi en- 2 -yl acet oxy] - 1- (4- oxo- 4- Chi en-
2- ylbutyl)-1-azoni abi cyclo[ 2. 2. 2] octane trifluoroacetate 20 The title
conpound was synthesised as in Exarrpl e 23. The yield of the final step was
411 731:1,2 Og%9%15'Mﬁg®10—5%%;4**mw32@2§5@1d©ﬁ) @3&62637%“6’@-1)22 (285@52H)
m
3. 15-3. 60 é’\%”#%fo 61@0118”927( 7.47 fay, 4H) Z§5(7%2 @QH) 6.22 25 (s, 1H, OH),
6.98-7.02 (m 1H, .7.12-7.18 (m | H., 7.25-7.30 (m | H), 7.40-7.55 (m
1H),79580(m1|—|) 8.02-8.07 (m 1 H): Exanple 30
(3R)-3-[(29)-2-Cycl opentyl - 2- hydr oxy- 2-t hi en-2-yl acet oxy] - 1- [ 4- (4-f | uor ophe
nyl)-4s 3@E@xpwbyl ]1-1- azoni abicyclo[ 2. 2. 2] octane. trifl uoroacetate The
title conpound was s nt hesi sed as in Exarrple 23. The vyield of the final

step was (§Rh§{(2§b% yoionentyt2shydrpxy-28bien-2ytaertoomled3dé) . 8 1.25-1.65 (m °
8H), 1. 751@109&?)r(éﬁox@ibmp€} :fgszﬁmabﬂi’):lo[gzaio&aﬁg tnﬁé&f_ﬁceﬂf@ 3.05-3.60 (m

9H), 3.80-3 98- 7.02 (m 1H),
7.12-7.20 "‘(ﬂﬁﬁlﬂqnpmpqurgi \saszsyrshqalﬁed:ﬁé!)m Esample82312Tf(ery-e Hf the find gtee was05 52
Exanmpl e 3%

(3R ent yl -.2- hydr oxy- 2- th| en- 2 yI acet oxy] -1-[3-(3-

(2S
hydr ox‘9pheMé>[M)(% ]-4§3azon| abi.cyclo[2.2.2]octarie trifluoroacetate The

LA comaundR BT ILne S Aefloa syl a6 B e kol o, dlheolgnal

(1mH) 8H) {m8OHR. 175- arpoz(m) 1!—122@12—3227' (o 1HHB,2728.80 (ifwrpH),13.88-3.95. (ms 12{)2910 ElmOZ

(m 2H) ée??-gﬁs ((rﬁll'z_&) '@6142?m §H§1€€2 &%1!@"&%%6@%3%&& ?ﬁ) %1 7520§(r§0 (0%

2H) , 3H), 7.40-7.55 (m, 1H). -
N

Example 29 _ :
(3R)-3-[(28)-2- Cyclopentyl-z hydroxy-z-th|en-2-ylacetoxy] -1- (4—oxo-4-th|en-2-
ylbutyl)-1-azoniabicyclo[2.2.2]octane trlﬂuoroacetate T
.20 . The title compound was synthes:sed as in Example 23. The yleld of the final step was 4 _
| mg, 14%. ' ’
MS [M-CF;COOQJ"; 488 : _
"H—NMR (DMSO-de) o1 25-1 .65 (m 8H) 1.70-2.05 (m 6H), 2.30 (m, 1H) 2. 75—2 90
(m,. 1H). 305-3 12 (m, 2H) 3.15-3.60 (rn 7H), 3.80-3. 92, (m, 1H), .13 (m, 1H), 622,
25 (s, 1H, OH), 6.98-7.02 (m 1H) 7. 12—718 (m, 1H), 7.25-7.30 (m, 1H) 7.40-7.55 (m,. .
| 1H), 795—80(m 11-{) 802—8 07 (m, 1H) :

‘ Example 30 _ :
(3R)-3-[(28)-2-CycIopentyl-2-hydroxy-2-th|en-2-ylacetoxy] 1- {4w(4-ﬂuor0phenyl)-4- _
30  oxobutyl]-1 -azoniabicyclof2.2. 2]octane trifluoroacetate '
 The title compound was synthesnsed as |n Example 23. The yleld of the fi nal step was
' 9mg 29%. '
‘MS [M—CF;:,COO] 500 C
1H NMR (DMSO-dg): & 1.25-1.65 (m 8H) 1 75-2 05 (m, 6H), 2. 30 {m, 1H) 2 75-2.90
35 ° (m, 1H), 3.05- 3.60. {m, SH), 3.80-3.95 (m, 1H), 5.14 (m, 1H), 6.22 (s, 1H, OH) 6.98-
7. 02 (m, 1H), 7.12-7.20-(m, 1H), 7. 35-7. 45 (m, 3H)_, 8.02-8.12 (m, 2H).



- 45%

10712720(m1H) 720745(m1H) 947(5 1HG—|) Exarrple32

1- (2- Benzyl oxyet hyl) - (3R)-3-[(2S) - 2-cycl opentyl - 2- hydr oxy- ‘E%e%-og-yl aceto
xy] - 1-- azoni abi cycl o(2.2. 2] octane trifluoroacetate 15 The € ‘conpound -
was synt hesised as in Exanple 23. The gield of the final step was 10 ng,
35% M5 [M CF3000]': 470 '"H NVR (DVMSO-d6): 5 1.25-1.62 (m 8H), 1.80-2.07.
(m 4H), 2.30 (m 1H), 2.75-2.85 (m 1H), 3.0-3.65 (m 7H), 3.75-4.0 (m
.3H) 45056@",@—&1 510517(m 1H) 621(s 20 1H, O4), 69570(m

1H), 7.10-

(3R) - 3- [(5%3) 32[(é:§/)c? Spseﬁ?wv%zﬂwﬂf%g%ithHTzéﬂa%etwﬂcH%Qr] 1-(3-o-tol yl oxypr -

opyl) - mefux@phmymf%palﬁl%mﬁm[le beRnet RiffiotSaddistet i t € cormound

was synth sised as in Example 23. The of the final step was ‘
[ RPetEo0poindgss RIisReBIS Fosmpls 25. 756 1iesh of ke ) Sion W85 2. O

(m 4H§ 34 ag%o (m 5H) 2.31 (m 1H), 2.75-2.90 (m0 1H), 3.15-3.25 (m

1H), 3:.27-3. 3:85-3.95 (m 1H), 30- 3.97-4.05 (m 2H), 5.15 (m

1H), 6. 22M% Mﬂ?ifbrg@@ 48§ g3. 6 93 (m 2H), 6.98-7.02 (m1H), 7.12-7.20 (m

3 7. 404

115 (3 Oy B S ST 3"%“@18022%@;1*9 20220 4 20 B30 G i o

35 vyl acéHb@ﬂﬁagaimnﬂHbﬁcﬁ’@6§2m21 }@c BHE0{m; f m&%éék mﬂﬂ)é $4-t1 e

corrpound e ) i Hef ep . was
FERLE P s i p{j b G LR G BB I |
1. 25- 10 657(1ay7-ZHm, 1H)7520-70% (m1HLH-47 5. U5-QHR0 (m 2H), 2 30 (m 1H),
2.75-2.90 (m 1H), 3.20-3.25, (m 1H), 3.25-3.60 (m 6H); 3.82-_3.95(m
1H), 4.05-4.15 (m 2H), 5.07-5.20 (m 1H), 6.20 (s, 1H, OH), 6.95-7.05 (m
'1H) 7.12Brample R (m 1 H), 7.25:7.35 (m 1 H), 7.40-7:57 (m 4H) Exanple

E le 32 -

(500 [ AR 2 Ayt S AT P e
1- . azoniabicyclof2.2. 2]octane trifluoroacetate _
15 The title compound was synthes:sed asin Example 23 The yleld of the f nai step was
10 mg, 35%. '
MS [M-CF,C0OQ]" 470
' ..‘H-NMR (DMSO-dg): & 1 .25-1.62 (m, 8H) 1. 80-2.07 (m, 4H) 2.30 (m, 1H), 275~2 85 .. .
. (m, 1H), 3.0-3.65 (m, 7H), 3.754.0 (m, 3H), 4.50 (s, 2H), 5.10-5.17 (m, 1H), 621 (s
20 1H, OH) 695-70(rn 1H), T10717(m 1H), 727-745 {m, GH)

Example 33
_ (3R)-3-[(2S)-2:Cyclopentyl-2- hydroxy—z-th:en-2-y!acetoxy]-1 (3-o-tolyloxypropyl)-
_ ‘ 1-azomab|cyclo[2 2.2]octane tnﬂuoroacetate ' o :
25 The title compound was synthesised as in Example 23 The yleld of the fi nal step was |
© 13 mg, 45%. | |
‘MS [M-CF,COOJ" 484 - : ‘ :
'H-NMR (DMSO—de) 5§ 1.23-1. 65 (m 8H) 1. 80—2 05 (m, 4H) 2.05-2.20 (m, 5H), 2.31
, (m. 1H), 2.75-2.90 (m, 1H), 3.15-3.25 (m, 1H), 3.27-3.60 (m, 6H), 3.85-3.95 (m 1H), -
30- 3.97-4.05 (m, 2H), 5.15 (m, 1H), 6.22 (s 1H, OH) 6.83-6.93 (m, 2H), 6.98-7.02 (m,1H),
. 712—720(m 3H) 7.40- 746(m 1H). : ‘ B

: Example 34 : :
-[3-(3-Cyanophenoxy)propyl]-{3R)-3 [(23)-2-cyclopentyl-2 hydroxy-z-thlen-z-
35 . ylacetoxy]-‘l-azomablcyclo[2 2.2]octane tr:ﬂuoroacetate ‘ ‘ ,
The title compound was synthesised as in Exampl_e 23. The yield of the ﬁnal.-step was
11 mg, 32%. ' '




10 yl oxy) propyl]-1-azoni abi cycl o[ 2. 2. 2] oct ane tr+fl uoroacet at e The title

conpound was synt hesised as in Exanple 23. The yield of t% a%o ﬁt ep was
10 ng, 26% MS [ M CF3000]': 520, (described in experinentad Tt 8

met hod b). "H NVR (DMSO-d6): 3 1.30-1.6p (m 8H), 1.80-2.10- (m 4H)
2.20-2.37 (m 3H), 2.75- 15 2.92 (m 1H), 3.20-3.65 (m 7H), 3.90-4 .05 (m
1H), 4.15-4.30 (m 2H), 5.15-5.22 (m 1H), 6.24 (s, 1H,. O—|), 6. 95- 7 05 (m
2H) , 715-1\/73@\@0(9;@0 495 . 40760(m 5H), 7.85- 7.95 (m 1 H), 8.20-8.25
(m 1

(3R) - 3- [(2§)NMREBMS§E)€¢§|12§ =h%I(Bx §Eb- 1 F-3 Q5 Ay 4B e 2 8%y3- 201£rp32H) 2.30

(et hyl ph I y 2 fal tate
The t|tle%®ghﬁo§nuﬂnﬁép'9@% ﬂ_ﬁeg?gregd@‘ggﬁ ﬁh%%azsz?gbgm %q]ﬁe{%2 3[9(?0(”? e final
step was 4105 (B5%N. 55 NS?[OMOQFO (s483. H)l\iﬁ\/ﬁ@(Tmﬁsth dek 75’2172_15 1. 65
m 8 7 2.75-2.85 m 1 2.87 (s, 3

g} 09- ?14%?1mﬁ4%|-—{|)%fg%gﬁgg'@sg'(%%gmm%)w 3.87 (m 1|(—|) 5%5- 5. (Sn 1H)H? ‘
6.20 (s, 1H, OH),.6.60-6.70 (m 1H), 6.70-6.77 (m 2H), 6.92-7.0 (m 1H),
7.10-7.25 (m 3H) 7.35-7.45 (m 1 H). 30 Exanple 37 '
(3R)-3-[(2S) - cl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- (3-

phenyl sul ﬁéﬁmpﬁﬂ yl)-1-azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate 35 The

o uas UEISEL BIRIGRT R RISl Sod BT LU BRI LIRS o).

81. 2519 63l prepyl]-uazpaxa@lm!q[ﬁ# Hpptang trifluprgacekyte 2. 75-2.90 (m 1H),

1) s TGRS %"%”e e T

(m 1 H, 10nm26%30(m 1 H, 7.30-7.45 (m 5H)-. 5Exarrp|e 38
(3R) - 3- Hg@[l\/?()%’&be?eﬁ@’ '(ae%chb!é!f lﬂ)&pgnrﬁgHtﬁrke%f é(r{ al‘ﬁ@flﬁéﬂ) 1-(4-ox0-4 .
'H-NMR (DMSO-dg): 5 1.30-1.65 (m, 8H), 1.80-2.10 (m, 4H), 2.20-2.37 (m, 3H), 2.75-
15 - 2.92 (m, 1H), 3.20-3.65 (m, 7H), 3.80-4.05 (m, 1H), 4.15-4.30 (m, 2H), 5.15-5.22 (m,
" 1H), 6.24 (s, 1H, OH), 6.95-7.05 (m, 2H), 7.15-7.20 (m, 1H), 7.40-7.60 (m, 5H), 7.85-
©. 7.95(m, 1H), 8.20-8.25 (m, 1H) . . | o

20 - Example 36
~ (3R)-3- [(23)-2-Cyclopentyi-2-hydroxy-2-th|en-2-y[acetoxy]-1 I3-
(methylphenylammo)propyl] -1-azoniabicyclof2.2.2]octane tr:ﬂuoroacetate _
* The fitle compound was synthesused as in Exampie 23. The yleld of the final step was -
- 12mg; 35%.. )
25 MS [M-CF;COOJ™ 483 | ‘ . .
"H-NMR (DMSO-ds): 5 1. 25-1 65 (m, 8H), 1 .75-2.02 (m, 6H), 2.28 (m, 1H), 2 75-2. 85
(m 1H), 2.87 (s, 3H), 3.09-3.14 (m, 1H), 3.15-3.55 {m, 8H), 3.75-3.87 (m, 1H) 5.05- _
- .. 9.15 (m, 1H), 6.20 (s, 1H, OH), 6.60-6.70 (m 1H), 8.70-6.77 (m, 2H), 69270(m 1H),
- 7.10-7.25 (m, 3H) 7.35-7.45 (m, 1H) : -
© 30

- Example 37 . ‘
(3R)-3 [(28)-2-Cyclopentyl-2-hydroxy-2-thlen-2-ylacetoxy]-‘! -(3- .
_ phenylsulfanylpropyl)-1-azonlablcycio[z22]octane trlﬂuoroacetate '
35  The title ‘compound was syntheSISed asin Examp{e 23. The yield of the f nal step was |
 7mg, 22%.
MS [M- CF3000] 486




phenyl but yl ) 1- azoni ab| cycl o[ 2. 2 2] octane trifl uoroacetate. 10 The tit I e

conpound was synt hesi sed as in Exanpl e 23. The yield of tg%%‘m a%aggt ep was
9 ng, 26% M5 [M CF3000]': 482 1H NVR (DMSO-d6): 81.30-1 o

1.72-2.10 (m 6H), 2.30 (m 1H), 2.75-2,90 (m 1H), 3.10-3.60 (m 9H),
3.85:3.95 (m 11, 5.10-5.20 (m 1H: 623 (s, 1H O, 15 6.957.05 (m
1H), 7.12-7.20 (m 1H), 7.40-7.47 (m 1H), 7:52-7.60 (m 2H), 7.62-7.72'

m 1
EBR) 3!_0 ﬁ % cl o@g}h)t %1@25-1 @(mbﬂkngnggzZ(-m IGch)efzozgylm 11 H[)’B2 ?g 24906

trimet hyI 6ﬁ‘eﬂb’% Bﬁ-ép%ﬁl {m, 1%26@%%1%9&4 bfin. 31 52]3(58t(ahéH)r f'f'ﬁ@@ﬁ”oéfaeilé)t e The

title cormpggj S i vy
step was m%sikwt%%sqsmﬂq@%@ g}rgs'i%glz 2'5637#%?/%7 (Ef/éﬁ)%ﬁé '?gg 0 1 65
(m 8H), ﬂFQOT JGAS((m, SHY) , 2.02-2.25 (m 11H), 2.32 (m 11-1), 2.75-2.90
(m 1Hy,,3.23-3.28 (m 11-1), 3.28-3.62 (m 6H), 3.65-3.80 (m 2H),
3.85-3.97 (m 1 H, 5.10-5.20 (m 1 H), 6.22 (s, 1 H OH), 6.82 (s, 2H,
6.97-7.05 (m 1-H, 7.12-7.20 (m 1 H, 7.40-7.47 (m 1 H 30 Exanple 40
1-[ 3- (2- Cigyq Qggoxy) propyl]-(3R)-3-[(2S)-2-cycl opentyl - 2- hydr oxy-2-t hi en
- 2 yl acet oxy|-1-azoni abi cycl o[ 2. 2. 2] octane t.rifluoroacetate The title
compound RR)-&{(REheLysiependylihhybraxpRehien-2-yiagetayl-d-(dfoxee final step was

35 13 .ny, H NVR ( DVBO-d6) : -

31, 30- 1 6&T ey MinyihA ecRBicyplopts ofdtelt) Sgliaeaie 1 IR SOOI 1y
2. 75- 2090 Thentitie ipmpgunddwas spntheisetiys indExagde 82 e YIGlFH)OfﬂE b5l 4ted wag  1H),
4074159(“%2 '5.10-5.20 (m 1 H), 6.22 (s, 1 H OH, 6.92-7.05 (m
2H), 7.12-7 'm2|—|),727737(m1|—|) 7.40-7.50 (m 2H). 5Exanp|e41_

(3R) - 3- [ ( #8) IM-CEyCOOPeABY | - 2- hydr oxy- 2- t hi en- 2-yl acet oxy] - 1-[ 3- ( 3-
- 'H-NMR (DMSO-ds): § 1.30-1.67 (m, 8H), 1.72-2.10 (m, 6H), 2.30 (m, 1H), 2.75-2.90
(m, 1H), 3.10-3.60 (m, 9H), 3.85-3.95 (m, 1H), 5.10-5.20 (m, 1H), 6.23 (s, 1H, OH),
15 - 6.957.05 (m, 1H), 7.127.20 (m, 1H), 7.40-7.47 (m, 1H), 7:62-7.60 (m, 2H), 7.62-7.72
" (m, 1H), 7.95-8.05 (m, 1H).

. Example 39
20 (3R)-3 -[(2S)-2-Cyclopentyl-2- hydroxy-z-thien-2-ylacetoxy]-1 -[3-(2, 4 6-
' tnmethylphenoxy)propyl] 1-azon|abicyclo[2 2 2]octane trifluoroacetate -
. The title compound was synthesnsed as in Exampie 23. The y1e!d of the final step wasr :
- 13 mg, 35%. '

. MS.[M- CFacOO] 12 : _
25 'H-NMR (DMSO-dg): & 1.30-1.65 (m 8H) 1.80-2. 02 (m 4H) 2.02-2.25 (m 11H) 2 32-
~(m, 1H), 2.75-2.9C¢ (m, 1H), 3.23-3.28 (m, 1H) 3.28-3.62 (m, 6H), 3.63-3.80 (m, 2H),
3.85-3.97 (m, 1H), 5.10-5.20 (m 1H), 6.22 (s 1H, OH) 682 (s, 2H), 6.97-7.05 (m 1H),

7.12-7.20 (m, 1H) 740-7 47 (m 1H)

0
| Example 4G
1- {3-(2-Chlorophenoxy)—propyi] (3R)-3- [(23)-2-cyclopentyi-2 hydroxy-z-thlen-z-
ylacetoxy]- 1-azonlab|cyclo[2 2.2]octane trifluoroacetate
The title compound was synthes:sed as in. Example 23. The yield of the final step was |
35 13 mg, 36%. _ | '
MS [M-CF;COQJ": 505.




trifluoronet hyI phenoxy) propyl ] - 1- azoni abi cycl 0[2 2 2] oct ane
trifluoroacetate 10 The title conpound was synthesi sed as i&hg{sg%

The yield of the final 'step was 13 ng, 33% MS [ M CF30C] lﬁl-N
(DVMSO-d6): 31.25-1.65 (m 8H), 1.75-2.85 (m4H), 2.05-2.25 (m 2H), 2.31
(m 11-1), 2.75-2.90 (m 11-1), 3.20-3.25 (m 11-1),- 3:25-3.62 (m 6H),
3:82-3.97 (m 1 H, 15 4.05-4.20 (m 2H), 5.10-5.20 (m 11-1), 6.22 (s,

11-1, 1 Ay 7 ¥

i 703:')7 1(-1%1@& (Bﬂ%(ﬁ%‘ 54':%1&?5 (5 8&&201 p G5 0%7(#) 4He 233*2%53911(2'91) Ezrﬂé 42 20
1-[3-(Bi pr{wm,zuzyw)a@ n.otyh B-163RE3 $m[(112!$)3 23383 G'p)eﬁtl)/l&!iﬁ%@dﬁﬂbxw}z thi en
-2- yl acet oy z 2 t I T t e
conp)(;und was s%t@égm?gigé%gh 18 %%&%qﬂr dSijI%P%(? ﬁ?l 23 7|s%iep was
11 ngy, 309N, RB) TIV-CRBOaO H), 7346 . @CB(NI-E‘NNR (DNSO dé): 5 1. 25 1.65 (m 8H),
1.77-2505 (m 4H), 2.05-2.25 (m 2H), 2:31 (m 1H), 275292(m 1H),
3.20-3723 (m 1H), 3.23-3.62 (m 6H), 3.85-3.97 (m 1H),~ 4.05-4.15 (m
2H), 5.10-5.20 (m 1 H), 6.22 (s, "1 H OH), 6:95-7.10 (m 3H), 7.12-7.20 .
(m 1H) ;&3%134137(”1 1 H, 7.40-7.50 (m 3H), 7.55-7.70 (m.4H). 30

(3R) 3 [(zwkﬁ(@bzmmmnm-zngwzhtembm!azemxabéﬁb@] 1-[3-(2, 4-

- difluoro i t tate The
1] otop e ekl RPihladAEaRl AN athircloBlonbaRRe! rhldiBsange! 2t e |
step vAs TBS title compodBPvad/ByrithasiEed Gedh Exabph: 28 Thenkel@ @) the ge! SteH—WWR

( DVBO- d6) 34 q‘é% T,/1 65 (m 8H), 1.75-2.05 (m 4H), 2.05-2.15 (m 2H), 2.30.
(m 1H) 3 . 3.17-3.28 (m 1 H), 3.28-3.47 (m 5H), 3.47-3.60
(m 1 T\@EM-CFSCQBJ(WBM—D 4.05-4.15 (m 2H), 5.14 (m 1 Hy, 6.22 (s, 1

H, O—l) 6. ( Exanpl e .

44 (3R)- 1'3% Q“’g? Pé;%?ﬂzyl -%’?%”Zdé%x 17 ?E%I( N ‘?gggt odqu }i'ﬂ')[ §%(14- |
(m, 1H), 2.75-2.90 (m, 1H), 320325 (m, 1H) 3.25-3.62 (m, 6H), 3.82-3.97 (m, 1H),

15 4.05-4.20 (m, 2H), 5.10-5.20 (m, 1H), 6.22 (s, 1H, OH), 6.95-7.05 (m, 1H), 7.12-7.20

" (m, 1H), 7.22-7.30 (m, 2H), 7.30-7:37 (m, 1H), 7.40-7.47 (m, 1H), 7.50-7.62 (m, 1H). _

Example 42 :

20 13- (Blphenyl-4-yloxy)propyl]-(3R)-3-[(2S)-2-cyclopentyl-2 hydroxy-z—thlen-Z- :
ylacetoxy]- 1-azomablcyclo[2 2.2}octane trlfluoroacetate : |
The title compound was synthes;sed as in Example 23. The yleld of the: f nal step was.
11 mg, 30%. .

. MS [M—CF3000] 546 ‘ ,

25 'l NMR (DMSO-dq): & 1.25-1.65 (m, 8H), 1.77-2.05 (m, 4H) 2. 05—2 25 (m 2H) 231
(m, 1H), 2.75-2.92 (m, 1H), 3.20-3.23 (m, 1H)._3.23-3.62 (m, SH) 3.85-3.97 (m,’ 1H),
4.05-4.15 (m, 2H), 5.10-5.20 (m, 1H), 6.22 (s “1H, OH), 6.95-7.10 {m,.3H), '7.12-7.20-
(m, 1H), 7.27-7.37 (m, 1H), ?-40—7,50 (m, 3H), 7.55-7.70 (m, 4H). '

30
Examnple 43 -
(3R)-3-[(2S)-2-Cyciopentyl-2 hydroxy-z-thaen-z-y!acetoxy] - [3-(2 4-
_-dlﬂuorophenoxy)propyl]-1 -azomablcycloiz 2.2]octane trifluoroacetate -
~ The title compound was synthes;sed as in Example 23. The yield of the final step was
35 10 mg, 28%. '
MS [M:CF,COO}": 506




nmet hoxyphenoxy) propyl ] - 1-azoni abi cycl o[ 2. 2. 2] oct-ane trifl uoroacetate The -
title conpound was synthesised as in- Exarrpl e 23 The yi el dzé;;o rb%oél nal
step was 10 11 ng, 32% M5 [ M CF3000]': 500 ' H NVR ( DMBO 6{ 5-1.65
(m 8H), 1.75-2.15 (m 6H), 2.30 (m. 3—4),282(m1|—|)__318325(m
1H), 3.25-3.45 (m 5H), 3.45-3.60 (m, lH) 3.70 (s; 3H), 3.82-3.92 (m
1H), 3.92-4.02 (m 2H), 514 (m 1H, 6.22 (s, 1H OH, 6.88 (m 4H, '
6. 98- 7. 0214 -17; ( | e 45
0 ny | 50F (R Gy 1 $8oTes i (8R0. .192.08 (42 uf 0SB stk oyl e
t et r ahydr §Rapiik ﬁaﬂ2e(m zuyn 69337)%2&)@1 ]H)l3a%80$}4§l§me§bll) 0}-473. (m;ﬂé'ﬁe3 820

trifluoro t h [ 0 S i The -
Vel ot e g obld 1 (ROFHR D YD 1A DR RS 3fT SRR ARRIE

( DVSO- d6) 7.18- 713%011131'657(1617@—&0, 1;%65 1.75 (m 4H),. 1.75-2.20 (m 6H), 2.30
25 (m51H), 2.50-2.70 (m -4H), 2.75-2.95 (m 1H), 3.17-3.25 (m 1H), '
3. 25- 3 45 (m 5H), - 3.45-3.60 (m 1H), 3.80-3.92 (m 11-1), 3.92-4.02 (m
2H) , 514E(<ﬁlll1p_tﬂ-ﬂ4 6.22 (s, 1H OH)6 6.60-6.70 (m 2H) 695702(m 2H)

Z- [12(7822#1?11 '@?%D'z'cgfl%geZT ?y% pro’é@{z&h'ﬁg%ﬁﬁgp%%fg &ycl opent yl - 2- hydr oxy

- 2- t hi enntiydapbeoaxy)plopyllehazadrialicydpl2.2 2Rjcbane drfluonoatéetate oacet ate The

Step uns TSN W@%@mw@f%}ﬁ“ﬁ%ﬁ%%s R IFERRGE 2Tl o8 ) HE 557 65

(m 8, 117 32%b,(m 6H), 2.30 (m 1H), 2.75-2.90 (m 1 H), 3.15-3.25-
e 2005 BRIl Bot ) 1 6 3500 My o7 U oy, (620 (ki
OH), 6. 36MH6NMR (DMSQH): 58.541. 06 (858 TBH).15 GmBaH5 2830 ((mIH)] E)82 (61,989.7. 02
(m 0. $48325 o, 48, 320348 (105, 44660 $R) ary PP R 480202 m,

1H), 3.924.02 (m, 2H), 5.14 (m, 1H), 6.22 (s, 1H, Ok, 6.8 (m, 4#) 698-702(
15 1H), 715-7:18 (m, 1H), 742-744(m 1H).

.Example 45 .
- (3R)~3-[(28)-2- Cyclopentyl -2- hydroxy-z-thlen-z-ylacetoxy] -1-[3-(5, 6 7, 8-
- tetrahydronaphthaIen-2-yloxy)propyl]—1-azon|abtcyclo[2.2.2]oqtane
20 triﬂuoroécétate ‘ 7 o o
. The title compound was synthesised as in Example 23. The yield of the final step was-
© 14mg, 38%. -
 MS [M-CF,COO0J": 524 : -
H-NMR (DMSO-de): 3 1 .30-1.65 (m, 8H), 1 65-1 75 (m, 4H), 1 75-2 20 (m, 6H) 230
25 (m, 1H), 2.50-2.70 (m, 4H) 2.75-2.95 (m, tH), 3.17-3.25 (i1, 1H); 325-3 45 (m, 5H),
. 3.45-3.60 (m, 1H), 3.80-3. 92 (m, 1H), 3.92-4.02 (m, 2H), 5.14 (m, 1H), 6.22 (s, 1H,
" OH), 6.60-6. 70 (m, 2H) 6. 95 7.02 {m, 2H), 7.15-7.20 (m 1H) 742 7.45 (m, 1H).

s Example 46 : .

30 1-[3-(Benzof1 3]dIOX0| 5-yloxy)propyl]—(3R)-3 [(23)-2-cyclopentyl-2 hydroxy-z- -

_ thlen-z-ylacetoxy]-'!-azomablcyclo[z22]octane tnfluoroacetate .

- The title compound was synthesnsed as in Example 23. The yleld of the final step was

13 mg, 38%. | | | '
_ - MS M- CFgCOO] 514 :

'35__‘ _ 1H-NMF{ (DMSO-dg): & 1:25-1. 65 (m, 8H), 1. 75-2. 15 (m, 6H), 2. 30 (m 1H), 2.75- 290".- _

(m, 1H), 3.15-3.25 (m, 1H), 3.25-3.42 (m, 5H), ‘3.42—3..60 (m, 1H) 3.82-3.92 (m, 1H),



1- [3 (2 Car barmyl phenoxy) propyl] (3R) 3 [(28) 2 cycl opentyl 2 hydroxy 2-t

hien- 2-yl-acetoxy]-1--azoni abicyclo[2.2.2]octane trifl uo(rjﬁ)%geta%o%?The
title conpound was synthesised as in Exanple 23:. The yiel i nal
step was 10 13 ng, 36% M5 [ M CF3000]s7. 513 'H- NMR (DMSO-d6): S 1.27.1.65
(m 8H), 1.80-2.07 (m 4H), 2.12-2.27 (m 2H), 2.31 (m 1H), 2.82 (m 1H),
3.17-3.25 (m 1H), 3.25-3.45 (m 5H), 3.45-3.60 (m 1H), 3.82- 3.92 (m |
H), 4 10- 4.9074.6 (m, 24) 5.13. (3115 1@?5@1(51)2H)682@(5(3H B, éleib,s@ 17-&)1@64171 4H) ,

5 Ie 48
(3R .31 (5p-61. kef%eémﬁcrz i PORL 82 &H) oL 8 4t Gy 4375
_di met hyl anHpophenoxy) propyl ] - 1- azoni abi cycl o[ 2.2. 2] oct ane trifl uoroacet ate
20 The title conmpound was synthesised as in Exanpl e 23. The yield of the-
final step was 14 ng, 40% M5 [ M CF3000]--,513 "H NWR (DMSO-d(j): S
~1.25-1565 (m 8H), 1.70-2.20 (m 6H), 2.30 (m 1H), 2.75-2.95 (m,7H),
3.15-3.65_(m 7 3.80-4.05 (m 3H); 5.14 (m 1H), 6.15-6.30 (m 3H),
6.32- 25 xé‘@"lﬁmfl 695722(m 3H), 7.40-7.45 (m 1H). Exanple 49

:I_O{JﬁEI(’lg Aqg%)(()%elmbamo I-pheno -propyi] (3%) 36,{,(ZS}'2'CYCIOPFSWI-22h3{dﬁ°)é}ﬁ2-th[en'
Xy y - 2-hydr oxXy- I-en-
2:yl acet o Vf—a&etafbh1-amr@9éqcasfé[2222 Qﬁﬁ'%éﬂ yoropaeiabcet ate 30 The title

d | |
({ grmng?n 43}40@@ &?&@@%ﬁ%ﬁ%@;@ﬁ% I\;/,g Ez%wl\gz% yhe gﬂa!@ﬁf fh'éel’nEi aa;l; wasﬁl)ep. vas

1752020%19 . 2.30 (m 1 H, 2.82. (m 1H) 317328(m1H)

328345M@I'M(5 o@A{pr3360(m 1H), 384392)(m 1H), 396 35 4.02 (m -
6.86-6.90 (m 2H), 6.98-7.02

5.13 2 (s ™),
11 1) "g: §@rdslré) 1. 27 14Q5 GmA&'l)( rh8012~|§)7 (. 481).72. 52-2(2%’1 (mpH), 3885 (s,
~1H, NH(.
(3R -3 ‘%- SRATE 2000 19 BGIDND, Ss045 o1 345900 31, 5%
‘et hoxyca:ﬁ garim, ,dhlé.n‘b@-)drp??ob‘yl ?H)15a1§o@i&‘l a‘dﬂ)c@c%o(sz b, 2:}|tb)ctseﬁ$e7 15 (m, 4H},
triflyor t Thent ( Y/ ised as in Exanple 23. The
by W R U ST SR 8 A <o o5 [ Bearmle 23, Th
Example 48
'_'_(3R)-3-[(25)-2 Cyclopentyl-z-hydroxy-z-thlen—z-ylacetoxy]-1 €3-(3-
dimethylaminophenoxy)propyil- 1-azomablcyclo[2 2. 2]octane trifluoroacetate
20 The title compound was synthesised as in Example 23. The yle[d of the final step was
14 mg, 40%.
MS [M- CF3000} 513 ‘ : : |
'H-NMR (DMSO-dg): 8™ 1. 25 1. 65 (m 8H) 1.70-2.20 (m 6H), 2.30 (m, 1H), 2. 75—2 95
o (m, 7H), 3. 15-3 65 (m 7H), 3.80-4.05 (m, 3H), 5. 14 (m 1H) 6.15-6.30 (m 3H), 6. 32-
25 . 6.36 (m ‘IH) 6.95- 7.22 (m, 3H) 740—7 45 (m, 1H)

‘Example 49 o
1- -{3- (4-Acetylam|nophenoxy)propyi] (3R)-3- [(28)-2-cyclopentyl-2-hydroxy-2-thien-
2-ylacetoxy]-1 -azomablcyclo[z 2. 2]octane trifluoroacetate - '
.30 The titte compound was synthesised as in Example 23. “The yleld of the ﬁnal step was
12 mg, 34%. ' | |
g MS [M-CF;COOT": 527 : :
1H-NMR (DMSO-dg): 3 1 25-1.65 (m. 8H) 1. 75 2.20 (m, 9H) 2.30 (m, 1H) 2 82 (m
) 1H), 3.17-3.28 (m, 1H_), 3.28-3.45 (m, 5H), 3.45- 3.60 (m, 1H), 3.84-3.92 {m, 1H), 3.96-
35 . 4.02 (m, 2H), 5.13 (m, ‘1H) 8.22 (s, 1H, OH) 6.86-6.90 (m, 2H) 6.98-7.02. (m 1H),
- 7.15-7.17 (m, 1H), 742-7 44 (m 1H) 7.48-7.52 (m 2H), 9.85 (s, 1H, NH(CO))




14 ng, 37% MS [M CF3000] : 528 'H- NVR (DMSO d6): -5 1.25-1.65 (m 8H),
1.80-2.05 (m 4H), 2.05-2.25 (m 2H) 2.31 10 (m 1H), 23@%‘%{“ 20%@)
3.17-3.28 (m 1H), 3.28-3.45 (m 5H), 3.45-3.60 (m 1H), 3. ?s,- - 3H),
3.82-3.95 (m 1H), 4.10-4.15 (m 2H), & 14 (m 1H), 6.22 (s, 1H OH),
6.95-7.10 (m .3H), 7.15-7.17 (m 1 H), 7.43-7.45 (m 1 H), 7.92-7.97 (m
2H) . Exanple 51 15 : '
(3R)-3-[(2S)-2-Cycl opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- [ 3- (4-

ni t rophenoxy) propyl ] - 1- azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate The
title conpound was synt hesi sed as in Exanpl e 23. The yield of the final .
step was EMantplé$§o M5 [ M CF3000]': 515 20 1H NWR (DVBO: d6‘) 5 1.27-1.65

QICTR R TE N R T  AOR L HEC A R

lH) 4515-rﬁet35x darbahylphén [ azoﬁ;a%?c &)2'2 c@H)e tri@lu&?oa%e&ﬁe(m b
1§_7 18)( m&w c&?&;ﬁrﬁby%ﬂ yQ: ﬂb @g H} 25 Example
A% (3R [3(%)09@9 Wﬁ%ﬁwvheszsqqfarp@a@%?%rl@ Wﬁ thexipl stepavass- :
hydr oxynetiayh@rezepxy) propyl ] - 1- azoni abi cycl o[ 2: 2. 2] oct ane trifl uoroacetate
‘The tlt|e|\§§ npound_was _synt hesi sed as |n Exarrple 23. The yield of the final .
step was (M FsQQ6) Q%a/I\/B [ M CF3000]': 500 ' H- NVR (DVBO-d6): 8 1.25-1.65

(m 8H), AR (Qﬁlsfdlue)‘%% 2521 @é(ra é’@) (1030-@[7% m24i3|8 2(0512215 2}2) §%1(m 1
H, 3.17-3.60 (m _ 7H), 5(m 35-°4.45
(m 29, &motH)s 26 (8 1H1 ww m51m)1352 an iHH)Mf@SQQ(rpsmnsﬁz (&H) |

6. 86-6.953 Y/ T41y7 & 1 72 (m
S S 03 9'5']382-%@5 n@ﬁ@ %gﬁjﬁtu{nfglnéo D, 5141@1 155) 62’@(5 i, OF) 28987200

(3R) - 3- [ ( #R) 3D, &yistopetmy1H27 Hydrdhdpn 2. %Yiﬁyz(n“a@éﬂoxy] 1- ( 3- phenoxypr opy
| )-1-. azoni abi cycl of 2. 2. 2] oct ane broni de The title conpound was synt hesi sed-
according to nethods d, and a fromthe 5 Internedi ate | -15b.. The yield of
the final Expepledt 1.2 g (73%. np: 1810C. M5 [MBr] : 470.

15 (3R)-3-[(2S)-2- Cyclopentyl-2-hydroxy-2-thien-2-ylacetoxy]- 1-[3-(4-
mtrophenoxy)propyl]—1 -azoniabicyclo[2.2.2]octane trrfluoroacetate
~ The tltle compound was synthesxsed as :n Example 23. The yield of the final step was-
15 mg, 41%. ) '
MS [M-CF;COO0}": 515
20 'H-NMR (DMSO-de): - 1.27-1. 65 (m, 8H), 1.77-2.07 (m, 4H) 2.10-2.27 (m, 2H); 231 L
(m, 1H), 2.82 (m, 1H), 3.17-3.28 (m, 1H), 3.28-3.45 (m, 5H), 3.45-3.60 (m, 1H), 3.85-
- 3.95 (m, 1H), 4.15-4.25 (m, 2H), 5.15 (m, 1Hl), 6.22 (s, 1H, OH), 6.97-7.02 (m, 1H),
714718 (m, 3H), 7.42-7.45 (m, 1H), 8.22-8.27 (m, 2H).

C25 - Exampie 52 : A
(3R)-3-[(2S5)-2- Cyciopentyl-z-hydroxy-z-th:en-2-ylacetoxy]-1 [3 {(4- 7
hydroxymethylphenoxy)propyl]-1 -azoniabicyclo[2.2. 2]octane tnﬂuoro‘acetéfe '
The title compound was synthes:sed asin Example 23. The yield of the fi nal step was
13 mg, 36%. ' '
30 MS [M-CF;C0OO0J" 500
H-NMR (DMSO-dB) 5 1. 25-1 .65 (m 8H), 1 77-2.05 (m 4H) 2. 05-2 20 {m, 2H), 2. 30 :
- (m, 1H), 2.82 {m, 1H),.3.17-3.6(_J (m, 7H), 3.82-3.95 (m, 1H), 3.95-4.05 (m, 2H), 4.35- -
445 (m, 2H), 5.05-5.11 (t, 1H, OH), 5.11-5.20 (m, 1H), 6.2 (s, 1H, OH), 6.86-6.95 (m,
 2H),6.95-7.05 (m, TH), 7.15-7.17 (m, 1H), 7.227.26 (m, 2H), 7.42-7.44 (m, 1H).
35 : - o




” 1H— NIVR(DMSO d6): 81.30-1. 70 (m8H) 170 1.80 (m 2H), 1. 80 2. 05 (m 2H)
2.05- 2.30 (m 3H), 2.80-2.95 (m 1 H, 3. 25- 3. 62 (m 7H), 28 %é $hof (m 1
H, 4.0-4.10 (m 2H), 5.10-5.20 (m 1H), 6.20 (s, 1H, g 2005 0
C4H), '7.15-7.25 (m 1H), 7.25-7.37 10 §m 2H), 7.42-7.45 (m 1 H. Exanple
54 15. ' :
- (3R) - 3- [(2R) -2-Cycl opentyl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- (3-thi en- 2-yl pr
opyl ) - g;'(%ippebg§ycl 0(2.2.2]octane trifluoroacetate The title conpound was
synt hesi sed according to nethods d, and b fromthe |nternediate 1-15b. The
yi el d of {3f- %—[(%B)Qwelppmfyl 2shydoxs2dhiendeyipsetorgbtti-phenmyppery HI-NVR
(DVBO: de) azdifaidly aofﬁz@gacme bloffrel 80 (m 2H 1.80-2 10 (m 4H), 2.21
(m 1H, 2.7 5 5-3.40 (m 6H), 3.40-3.55 (m 1H), 3.80-3.92
(m 1H), Eh%tlt@ mgnpwndm)as wmlmesq@d appordiny | tog nugbaisod, (amd aHyomethes- 7. 02
(E)r(nanéﬁ ﬁwtérﬁfe&a%’@ﬂé%hé yiid offind findi- kb W 12 d73%).40-7.46 (m 1 H 25
(3R) - 3- [(QR)3Q1°@yMS()dé/hBSH 4F0nhydr oxy- 2- t hi en- 2-yl acet oxy] 1- ( 2- phenoxyet hyl
1- azoni | ~gac e 0 was
)synt hesi se[‘gp‘l@?ﬂwééa(%l%eﬁgéﬁﬁhe 'yalfl—lgl 3@?1 ﬁgﬂf 2%]6' ésq%bgv@é@p@éwq% ng,
58% NB [ RBOKR00CH),'2.80865 (miH NVR.-Z5RB{a6 Y H), @lBBQOJ(mSHH)m 08H0 (M. .2FH- 1. 85

(m 2H), 2 57 (m~
iy, 3 57 A0 s e, Groogy' Blesolls o Ry7 B gSn ho, P8 2] 07
S (m 2H);, 60,1AH)57.48-7(46 (nd, M), , 6,20 I's, 1 H OH), 6:92-7.05 35 (m 4H),
.7.10-7.18 (m 1H), 7.30-7.38 (m 2H), 7.38-7.44 (m 1H), 28 June 2005 60
Exanpl e 56 - - o

(3R -3-[(2R) - 2- Cycl opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1- phenet hyl - 1-
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title conmpound was

synt hesi sed as in Exarrpl e 54. The yield of the final step was 5 13 ng,

- 50% M5 [RxaohgleC® ' © 440. "H-NWVR (DVBO-d6): 81.35-1.65 (m 8H), 1.65-1.85

(m 21_5‘) (%R?% [(’2&}52 &%Iop'&%tyl 3 h%roxy-z-thlen-2-y[acetoxy] 1-(3-th|en-2-ylpropyi)-
1-azoniabicyclo[2.2.2}octane trlﬂuoroacetate
The ‘titte compound was synthes:sed according to methods d, . and b from the

Intermediate I-15b. The yleld of the final step was 15 mg (54%
| . MS [M-CF;COO0T": 460 '
20 | H-NMR (DMSO-dg): 8 1.30-1.65 (m 8H), 1 .65:1.80 (m 2H), 1. 80—2 10 (m, 4H) 2.1
(m, 1H), 2.77-2.90 (m 3H), 3.15-3.40 {m, 6H), 3.40-3 3.55 {m, 1H), 3.80- 3.92 (m 1H), -
. 5.05-5.18 {m, 1H), 6.20 (s, 1H, OH), 6.92-6.96 (m 1H) 6.96-7.02 (m 2H) 7.12-7.20
' (m 1H), 7.36-7.40 (m 1H) 7.40-7.46 (m 1H) .

B
Example 55
- (3R)-3- [(2R)-2-Cyc!opentyl-2 hydroxy-z-th1en-2-ylacetoxy] ~1-(2- phenoxyethy!) -1-
’-.azomamcyclo{z 2.2]octane trifluoroacetate
| The title compound was synthes:sed as in Exampie 54 The yleld of the fi nal step was
30 16 mg, 58%." ' '
- MS [M-CF,COOQ]™: 456. . )
. "H-NMR (DMSO-dG) 51. 30—1 65 (m, 8H), 1.75-1.85 (m, 2H), 1 85-2.05 (m, 2H) 223 -
(m, 1H), 2. 75-2.90 (m, 1H), 3.40-3.57 (m, 4H), 3.57-3.70 (m, 1H), 3.70-3. 80 (m; 2H),
3.974. 10 (m, 1H), 4.37-4.47 (m, 2H), 5.10-5.18 (m, 1H). 6.20 (s 1H, OH) 6. 92—705
35 ‘(m 4H), 7.10-7. 18(m “H), 730-7 38 (m 2H) 738-744(m 1H), .




- 5.06-5.16_(m

‘synt hesi s

7. 30-

~1H), 2.80-

(m 11-1), 2.85-2.92 (m 11-1), 2.95-3.10 (m 2H), 3.30-3.50 (m 6H),
3. 50- 3. 65 (m 11-1), 3.85-4.0 (m1 H), 5.12-5.20 (m 1 H), né%zofﬂ
OH), 6.95-7.05 (m 1 H), 7.15-7.20 (m 10 1H) . 7.25-7.40 ?

. 7.40-7. 47 (m 1H). Exanmpl e 57

(3R)-3-[ (2R) - 2- Cycl opent yl - 2- hydr oxy-, 2 th| en- 2-yl acet oxy] - 1- ( 3- phenyl propyl
)-1- 15 azoni abicycl o[ 2.2.2]octane trifluoroacetate The title conpound was
synt hesi s@&kaafplé 86 Exanpl e 54. The yield of the final step was 14 ng, 53%

ooy 1y SRR RRY 2inyelSoane 2Ry arosy 2 thigi-2 Yiasatoxya. %ﬁnew P e D g

(m 1 H), adodfabfeyéfdid. ngﬁ:ltﬂne CinﬂGo.%aéEta&én 1 H) 3.80- 3.90 (m 1H,
1 02 (m, I—R 12-7.18 (m
1H), 7.20- eé@e(qlz_??npgmd was g@tﬁewd?g inf m%S@M@dﬁ e fi nat step was
(3R) - 35[ (AB)me-50yg! opent yl - 2- hydr oxy- 2-t hi en- 2-yl acet oxy] - 1-'( 3- phenyl al | yl)
-1- azoni |c cl oéz gnﬁ‘loct ane trifluoroacetate The ti-tle conmpound was .
Eﬁ & 54. The yield of the final step was 7 ny, 26% .
30 M5 | MGE&MQ](DMS@&) 31H351NF65( }ﬂﬁ)ss %5%91 %H§51 @mz i, éH)7§2% 05 (m
4H), 2.24 %'? m 41- 55 (m
11-1), 3. 1@ éHbéfé 921(m1)1H)4285 T"Qn@H)ZﬁI)30-3 @0 im, §Hi73 @@n?» 6§H5n 161)19 (s,
1H, " 111 1 '
o), 6.85% 8 éﬁrg”sm 50 (nﬁ -188; éz?gs(m c%ﬂi)ng 9%(%%5&81?& 5(‘ﬂ20é11 ),
(3R) - 30[(2%-722 dpé@eﬁiﬂW-@ %n(raxi/H)z t hi en- 2-yl acet oxy] - 1- [3 (4- -

f 1 uor ophenoxy) propyl ] - 1-azoni abi cycl o[ 2. 2. 2] octane tri fluoroacetate 5 The

title compound was synt hesi sed as |n Exanpl e 54. The yield of, the final
“step was 19 ng, 64% M5 [ M CF3000]': 488. 'H NVR (DVBO d6): 5 1.30-1.65

(m 8H), gxg,‘;, k&P(m 2H) 180205(m 2H) , 2.05- 2.20 (m 2H), 2.23 (m
g£ ,320360(m7|—|),385395m1|—|)
(3R)-3 -[( R)-Z-Cyclopentyl -2- hydroxy-z-thlen-z-ylacetoxy] -1 «( -phenylpropyl) -1-

15 - azoniabicyclo[2.2.2]octane triflucroacetate o
The title compound was synthesised as in Example 54. The yield of the final step was
14 mg, 53%. - | S -
' MS [M-CF;COOY": 454; S | o
H-NMR (DMSO-d): 5 1.30-1.65 (m,8H), 1.65- 1.77 (m, 2H), 1.77-2.05 (m, 4H), 2.21 (s,
20 1H), 2. 55-2.65 (m, 2H), 2.75-2.92 (m, 1H) 3.15-3.40 (m, 6H), 3.40-3.55 (m, 1H), 3.80-
390 (m, 1H), 5.06-5.16 (m, 1H), 6.19 (s, 1H, OH), 6.95-7.02 (m, AH), 7.12-7.18 (m '
1H) 7. 20—7 36 {m, 5H) 7 38-7 46 (m, 1H) ' '

o 25 Example 58 . :
' (3R)-3- I(2R)-2- Cyclopentyl-z hydroxy-z-thlen-z-ylacetoxy] 1-(3-phenylallyl)-1- :
azoniabicyclo[2.2. 2]octane tnﬂuoroacetate : _
~ The title compound was synthesused as in Example 54. The yield of the fi nal step was
. 7mg, 26%. .
30 MS[M- CFSCOO] 452,
" 'H-NMR {DMSO-ds): 5 1.30-1.65 (m, 8H) 1 75- 205 (m 4H) 224 (m 1H), 275-2 90"
o (my 1H), 325—3 45 (m 4H), 3.45-3.55 (m, 1H) 372395 (m, 1H), 4.0-4.15 (m, ‘2H),
- 5.10-5, 17 (m, 1H) '6.19 (s, 1H, OH) 6.40-6.55 (m, 1H) 6.82-6.70 (m 2H), 7. 12717 .
{m, 1H), 7.30-7.45.(m, 4H) 755-7 62 {m, 2H) - : '
‘35 :




yl)-1- azd&MeserhepeKviproRy b @é?@ﬁewwwz %8 |
_synthesi sqfedge ic Bmgém% %thé&k‘%dﬂs‘% gfg4 8@5’4 f‘l'h@%}leléro?&e"%! sepWhs 7% 30

7762(m 1 H.

10 3.97-4.07 (m 2H), 5.14 (m 1H), 6.20 (s, 1H- OH), 6.90-7.05 (m 3H),

7.10-7.20 (m 3H), 7.40-7.47 (m 1H). Exanple 60

- (3R -3-[(2S)-2-Cycl opentyl -2-fur-2-yl -2- hydr oxyacet oxy] - 12(83Ju8ﬁe2r(1)oxypropyl)

-1- 15 azoni abicyclo[ 2. 2. 2] octane trif}uoroacetate The title conpound was

synt hesi sed acording to nethods d, and b fromlInternediate 1-14a The yield

of the final step was 4 ng, 15% MS [ M CF3000]': 454 ' H-NVMR (DVMSO-d6): s

1.45-1. 67 (m 9H), 1.67- 1.80 (m 1H), 1.80-2.05 (m 2H), 2.05- 20 2.22 (m

3H);, 2.85-2.95 ( 1H), 3.20-3.55 (m 7H), 3.85-3.95 (m 1H), 4.0-4.10 (m -

2H) 510-32@?% H, 6.03is, 1 H, 6.40-6.45 (m:- 2H), 6.90-7.0 (m

7. 27{3RPA[(LR)- |6ro-b|)th

(3R) 3- [(58)}3% &:Izgé)eé?’ﬁpfﬁtﬁ?zf u"{a- )’ky %‘é%?%@g?e ix3]%1 (3 t hi en-2-yl prop

YQF&%'@}Q ét'@quécﬂaﬁ e conpound was

VS [ M CF3000] " 244 66 (M 9H), 1.66-2:10 (m

5H), 2. 17 1PWg. Brfe. 278290 (m 3H) 3.14-3.50 (m 7H), 3.80-3.90 (rn,

1H), 5. 1043 C@rﬁ;oémw@ 02 (s, 1H), 6.38- 6:46 (m 2H), 6.92-7.02 (m
2H) , 736751'%L ;07.60 (m 1H). 35 28 June 2005 62 Exanple 62

(3R)- 3- [ ( ASNMR () WISEpdait §/1.30-1765r (n2-8/), 255@&%@@& d)@q& 05 fime BB, HR/05-1 -

e o hoot SErOeE A28 (L Uy 5 p-dULREAN S BP0 iy UEIBELIS (ETHL 170
VB [ MLOF300%H4.07 @242H}-|—5\MQ(I(1DIXBD®2{) (s, 6HL. O!@ﬁ&ﬂsWWrmﬁH))., 72072 . ELH)

i (m 2O Oﬁif o) 640545 (m 24, 7.95-7.40 (m 51,

Example 60
(3R}-3- [(28)-2-Cyclopentyl-2 fur-2-yl-2- hydroxyacetoxy] 1-(3-phenoxypropyl) -1-
15 - azoniabicyclo[2.2.2]octane | tnﬂuoroacetate , -
The title compound was synthesised acordlng to methods d ‘and b from !nterrnediate -
1-14a .The yleld of the final step was 4 mg, 15%. '
MS [M-CF,COOJ" 454 : :
1H-NMR (DMSO-dg): 6 1.45-1.67 (m 9H), 1 67- 1 .80 (m, 1H) 1.80-2.05 (m 2H), 2. 05-
20 2.22 (m, 3H), 2.85-2.95 (m, 1H), 3.20-3:55 (m, 7H}), 3. 85-3. 95 (m, 1H), 4.0-4.10 (m )
2H), 5. 10-5.20 (m, 1H), 6.03 (s, 1H), 6.40-6.45 (m, 2H), 6.90-7.0 (m, 3H), 727-7 35(
. 2H), 7.62 (m, 1H) :

S250 Example 61
' (3R)-3-[(23)-2-Cyclopentyl-2-fur-2-yl-2 hydroxyacetoxy]—1 (3—th|en-2-ylpropyl) 1-
azoniabicyclof2.2.2]octane trifluoroacetate ‘ , o
The title compound was synthesused as in Example 60 The yield of the final step was '
_ 2mg, 7%. -
30~ MS [M-CF,COOJ" 444 L .
| | 'H-NMR (DMSO-dg): & 1.40-1.66 (m, 9H) 1.66-2.10 (rn 5H) 2.17 (m, 1H), 2.78-2.90 . |
- (m, 3H), 3. 14-3.50 (m, TH) 3.80-3.90 (m, 1H), 5. 10-5.18 (m, 1H) 6.02- (s 1H) 638-
6.46 (m, 2H) 692-7 02 (m 2H) 7.36-7.40 (m, 1H) 7.60 (m, 1H). i

" 35




Exanpl e 63 : ’
(3R)-3-[(29)-2-Cycl opentyl 2-fur-2-yl-2-hydroxyacet oxy] - 1- tﬂ"@%ﬂ propyl ) -
1- 15 azoni abicycl o[ 2. 2. 2] octane trifluoroacetate The t|tIe corrpound was
- synthesised as in Exarrpl e 60 The yielgzof the final step was 10 ng,

36.2% M5 [MCF300C] *: 438 'H-NWR (DMBSO-d6):6 1.35-2.05 (m 14H), 2.16 (m
1H), 2.55-2.65 (m ‘2H), 2.75-2.95 20 (m 1H), 3.10-3.55 (m 7H), 3.77-3.92
(m 1H), E@m@es3 (m 1H), 6.02 (s, 1H, OH)66.35-6.45 (m 2H), 7.17-7.40

5 0 . Ex 4
E?R) I?:D [( ﬂg’fﬁ'&gﬂ%b&ﬂ?@ﬁ"ﬁ%’ﬁ‘?’%ylfﬁ'b%ngéf?‘B%ﬁél‘]é}'BkﬁTqﬂi'yl(k- phenoxypr opyl )
-1- 25 azazoahbibiyyeisR2. ﬂoa]aaettameotddcfefat@roacet ate The title conpound was
nmet hods .d, and mIn erne | - 14b. The

th di
S ol ot e YRl rRouhe WiS SYRbsiEEd 00, B inblr SRR o faa inal gpravas
(DVBO- d6) 4 15, %041. 60 (m 8H) 1.75-2. 05 (m 4H) | 2 05-2.20 (m 2H), 2.30
30 1 87. 3.10- 3. 60 7H. 3.85-3. 95 .
300, o%%ﬁ“‘é&l}aé“ﬁ s (m 1 H, 6. o4 (?) 1H), 6. 40- 6(?0'(;]') 2,
6. 90-7. 0. (‘mmBH)&:/wFs@Eeﬂs?rﬁm m052(hl) 112HZ $80 (m65H§rQaal(rH)1Hj5>269@é

3R) - 3- | t th 2- |
1 heomabre Cogrgnﬁ)zp&@r:a%(mrﬂm pOtyRie iy 8%(%@%(@‘@09'4%% Y prop

title com&ugﬂ)mﬁwt{megﬁq |1[:q)ExarrpI e 64. The yield of the final
step was 14 Ny, 55 000] 444 ' H-NVR (DVSO- d6): 31.40-1.65 (m

8H), $975-2.10 (m 6H), 227(m1H) 2.70-2.90 5 (m 3H), 3.0-3.55 (m
7H, 3.77-3.82 (m 1 H, 505515 (m 1H, 6.03 (s, 1 H, 6.40-6.45 (m
2H), 6.90-7.05 (m 2H), 7.35-7.42 (m 1H), 7.55-7.65 (m 1H). Exanple 66 10
(3R)-3-[(2R)-2-Cycl opentyl -2-fur-2-yi-2-hydroxyacet oxy] -1 -phenet hyl - :
azoni abi cm{,% 33 2] octane trifluoroacetate The title conmpound was

synt hesi sed_as i n’P 64. The yield of the final step was . 15 ny, 57%
(3 R)-3-[(2S)-2-Cy opentyl-2-fur-2-yl-2- hydroxyacetoxy] 1-(3-phenylpropyl) -1- ,

15 azoniabicyclo[2.2 2]octane tnﬂuoroacetate
The title compound was synthesised as in Examp!e 60. The' yleld of the final step was '
10 mg, 36 2%.
~MS [M- CF;,COO] 438 : )
'H-NMR (DMSO-dﬁ) 5 1. 35-2. 05 (m 14H) 2.16 (m, 1H), 2. 55-2 65 (m 2H) 2. 75 2.95
20 (m; 1H), 3. 10-3.55 (m, 7H), 3.77-3.92 (m, 1H) 505-5 15 (m 1H) '6.02 (s 1H OH}),
635-645(m 2H) 7.17- 740 (m 5H), 7.60 (m, 1H) ' :

Example 64
" (3R)-3-[(2R)-2- Cyclopentyl-2-fur-2-yl-2 hydroxyacetoxy] 1 (3-phenoxypropyl)-1-
25.  azoniabicyclo[2.2.2Joctane trifluoroacetate _
The title compound was synthesised acordtng to methods d, | and b from Intermediate
I-14b. The yield of the final step was 12 mg, 46%. '
©MS [M- -CF,COO]" 454 o ' .
. _ 'H- NMR (DMSO-dg): 5 1.40-1.60 (m, 8H), 1. 75~2 05 (m, 4H) 2. 05-2 20 (m, 2H),-2. 30
30 (m, 1H), 2.75-2.87 (m, 1H), 3.10-3.60 (m 7H), 3. 85—3 95 (m 1H), 3.974.07 (m, 2H),
' 5.10-5.17 (m, 1H), 6.04 (s, 1H) 640-6 50 (m 2H), 6.90- 70 (m 3H), 7.27-7.37 (m 2H) ‘
© 7.60-7.65 (m, 1H) : |

. Example 65 | :
.35 (3R)-3 -[(2R)-2- Cyclopentyl-z—fur-z-yl-z-hydroxyacetoxy] 1- (3-th|en-2-ylpropy!)-1-
azomablcyclo[222]octane tnﬂuoroacetate S




M CF3000]': 424 15 'H- NWR (DVBO-d6): 5 1.30-72.40(m 13H) 2.75-2.85 (m
1 , 2.95-3.05 (m 2H), 3.10- 3.75 (m 7H), 3.85-4.0 ]I_Q %19(‘3)5 5. 15
(m 1 H, 6.02 (s, 1 H O66.44 (m 2H), 7.20- 740(m- n? (m

Exanpl e 67 20 : 63 -
{3R)-3-[(2R) - 2- Cycl opent yl - 2-f ur - 2-yl - 2- hydr oxyacet oxy] - 1- ( 3- phenyl propyl)-
1- azoni abicycl o[ 2.2.2]octane trifluoroacetate The title conpound was
synt hesi sameaﬁlelcaggémhgsé ma&dyaseihct)otnfn@&fma}sem%m% wst Qud¥y, 38%

VB~ [ M CF3000] - 25 ' H DVBO- d6 -2.05 (m -
6H), , 2. 27 {¢M9.B5f6. 2.55-2.60 (m 2H), 2.79 (m.1 H), 304310(m1H)
312340.\(3qu@#)3@0@44@43 52(m 1H), 380 390(m 1H) 5.10 (m 1H),
6.02 (s, 1H I—1|) .20-7.35 (m’ 8 (m H;SO Exanpl e
63 R (DMSO-dG) 51.40-1.85 (m. 8H), 1.75- 10( 6H) "5 97 (M, 1H), 2.70-2.90

3R) -3 2 | X n 1)-1-
o Sl L3R ofh SEL abeRy ek sl X2l SR ade iath, o ds liepieusm apy ) -

synt hesi sé@. &Uh@r%ﬁ-h%(@ﬂéﬁﬁ@&g‘& (ranid)b7 660183 i 1HInt er medi ate 1 1 6a .
The yield of the final step was 28 ng 100% 35 MS [ M CF3000]': 478. 28 June
2005 64 'H NWR (DMBO-d6): 3 0.95-1.18 (m 4H), 1.18-1.65 (m 5H),
1.70-2.05 (m 5H), 2.05- 2.17 (m 2H), 2.17-2.30 (m 2H), 3.15-3.25 (m

1H), 3, 25E§aﬁ1§é§% 6H)',' 3.75-3.90 (m 1H), 3.95-4.07 (m 2H), 5.05-5..15
(m 1H), 5. ( OH), 6.90-7.0 (m 3H), 7.25- 7.45 (m 5H), 7.55-7.65
(m 2H%. $3F9X35;H3R)32@clopentyl-2-fur-2-yi-2 hydroxyacetoxy]-1-phenethyi-1-

- (3R)-3-[( nyl acet oxy] - 1- (3-t hi en- 2-yl propyl)
-1- azoni é@%é%ﬁf’?@fﬁdd%%é@ﬁ? ‘S‘(")tra%gcet ate 10 The ,title conpound was -
synt hesi sdbe §lle compsundovas omtheshs@d yAsdh &xomptm@l fihgafield pépevf/a@l step vwg 78%

MBS [ M CF3Q8Q]g. 574,68-
. MS[M-CF,COO}" 424 ‘ : .
15 "H-NMR (DMSO-ds): 5 1.30-2.40 (m 13H) 2.75-2.85 (m, tH), 295 3.05 (m, 2H), 3.10-
3.75 (m, 7TH), 3.85-4.0 (m, 1H), 505515(m 1H) soz(s 1H, OH), 644(m,2H) 7.20-
7.40 (m, 5H) 7.63.(m, 1H). ‘ | : : :

Example 67 :

20 (3R)-3-[(2R)-2- Cyclopentyl-z-fur-z-yl-z hydroxyacetoxy]-1 (3-phenylpropyl) -1-

' azomablcyclo[z .2.2]octane tr:ﬂuoroacetate
The ftitle compound was synthes:sed asin Example 64. The yield of the f nai step was
10 mg, 38%. - ' '

_ MS.[M-CF;CO0T"; 438 _ : S

25 'H-NMR (DMSO-dG) a1 40 1.60 (m, 8H) 1.75-2.05 (m 6H) 2.27 (m, 1H) 2. 55-2.60
(m, 2H), 2.79 (m, 1H) 3.04-3. ‘10 {m, 1H), 3.12-3.40 (m, 5H), 3.40-3.52 (m, 1H), 3.80-

3.80 (m, TH), 5.10 (m, 1H), 6.02 (s, 1H, OH}), 6.40 (m, 2H), 7.20- -7.35 (m, 5H), 7.58 (m,
1H) ' - ‘ '

30 Example 68 . : 7
' (3R)-3-[(2R}-Z-Cyclohexyl-Z-hydroxy-2-phenylacetoxy] 1—(3-phenoxypropyl)—1- -
azoniabicyclo[2. 2 2]octane trifluoroacetate o
'_The title compound was synthesised according - to methods d, and b -from. the' '
_ Intermedlate 1-16a . The y:eld of the final step was 28 mg 100%.
35. MS [M CFSCOO] 478. .




'"HNWVR (DMBO-d6): 5 0.95-1.18 (m 4H), 1.18-1.65 (m 5H) 1.70- 2 0 (m
7H),-2.20 (m 2H), 2.75-2.85 (m 2H), 3.05-3.15 (m- 1 2 i\] 50 (m
6H) 3.70-3.85 (m 1 Hy, 15 5.05-5.15 (m 11-1), 5.76 (s, 28Ane4905
6.90-7.05 (m 2H), 7.20-7.45 (m 4H), & 55-7.65 (m 2H) Exanple 70 20
(3R)-3-[(2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acet oxy] - 1- phenet hyl -

azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title conpound vvas

synt hesi séld-bﬂs&RKDM@@ﬁQ?'Sao 9&1 1‘thm y4HaI ql 1ef1 sshgnf mph mgpsgﬁns 5H;42 0%, 50%
M5 | M CF3 % 15-2.05
(m 11H), <2 1@1 22P§o2(1ﬁ12 32%'“ %*)9§15336% (@mmmzsg 5§o(ﬂ3 f?§319CH5

g \;’g 58501@3 §$2|)1:0?3(rr5(21-§ §35(5A5 gﬁgmﬁs&%g& éﬁ' brlg) 6o, 0(551 %gir)n()ﬂgal H,
(3R) - 3- [ (4P ELO&'&I-/@?%?(W(%WHMW 2- phenyl acet oxy] - 1 (3- phenoxypropyl) 1-
azoni api cyclo[ 2. 2. 2] octane trifluoroacetate The title conpound was

synthesi sed according to nethods d, and b fromthe Interrredl ate |-16b. The
yield of the final step was 18 ng , 63% 35 M5 [ M CF3000]': 478: 28 June

2005 65 'Elzla,l}{y@é@I\/SOdG) 5 0 95 1.17 (m 4H) 1 20-2.0 (m~ 10H)
2022353&2 I—% I? O (m 1H), 3.97-4.10 (m -

5. 0543R)13[(2R}-2- Pmyiohsxvﬂ? bxdrom plarbylm@twh -(@sthiem3-glyopyi)-3s- 7.45 (m
_5H) 7. 57 aZofibicitiopHd. Zﬁcmmﬁz‘ga\cetate -
(3R)-3-{(2S) - 2-Cycl ohexyl - 2- hydr oxy- 2- phenyl acet oxy] - 1 t(3 t hi en- 2- yl.propyl)
-1- a¥®ni Abe- é%p@pm@dzqaﬁcayaﬂwseﬁfaﬁwb avelefite Thaeeld of Wedpapelendafas =~
synt hesi sggl  Ag8, Exanpl e 71. The yield of the final step was 10 .

19ngy, 66% &MCFS - 468. "H-NWR (DMSO-d6): 5 0:95-1.17 (m  4H),

" 1.20-2. 10MEHV-GB49Q0P: 468. 2. 35- (m 2H), 2.75- 2.97 (m 2H), 310337(m

6H), 3.37+ y 7B 34q(s, 1H,

H), 650 I*%Ng/@ EESTMS%)::%B) 83029§1§1§ém( EH)};[%AB 1?50@1 %%)% 1(76’283@ 7H); 3%0(s.

o (m, 2H), 2.75-2.85 (m, 2H), 305-315 (m, 1H), 3.15-3.50 (m, 6H), 3.70-3.85 (m, 1H),
s 5.05-5.15 (m, 1H), 576 (s, 1H, OH), 6.907.05 (m, 2H), 7.20-7.45 (m, 4H), 7.55-7.65

(m, 2H)

_ Example 70
C 20 (3R)-3-[(2R)-2 -Cyclohexyi-2- hydroxy-z-phenylacetoxy] 1-phenethyl 1-
" azoniabicyelof2.2.2]octane trifluoroacetate
. The title compound was synthes:sed as in Example 68. The yaeld of the final step was.
14 mg', 50%. ‘ '
- MS [M- CFacOO] 448 : .-
25 "H-NMR (DMSO-de): 5 0.97-1.15 (m 3H) 1 15-2.05 {m, 11H) 2.15-2.30 (m, 2H), 290—': _ 3
©'3.05 (m, 2H), 3.20-3.30 (m, 1H), 3.30-3.50 {m, 5H), 3.50-3.62 (m, 1H), 3.82-3.92 (m,
1H), 5.15 {m, HH), 5.78 (s, 1H, OH}), 7.25-7.45 (m, 8H), 7.58-7.64 ('m-, 2H). :

- 30 Example 71 .
' (3R)-3- {(28)-2-Cyc!ohexyl-2 hydroxy-z-phenylacetoxy] «T« (3-phenoxypropyl)-1- '
~azomab|cyclo[222]octane trifluoroacetate T
The ftitle compound was synthesised accordtng to methods d, and. b from the
' Intermediate I-16b. The vield of the final step was 18 mg 63%. . '
3 MS [M-CF3COO] 478. '




15 Exanple 73

(3R) - 3-[ (25) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acet oxy] 1- ph%e} X és

azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title. conpoun& vvg

synt hesi sed as in Exarrpl e 71. The yiel glsof t he final step was 20 16ng, 58%
[MCFSOOO] 448. 'H NVR (DMSO-d6):50.98-1.15 (m 3H), 1.20-2.05 (m 11
2.20-2.35 (m 2H), . 2.90- 3.10 (m 2H), 3.20-3.50 (m 6H), 3.50-3.60 (m

H,

1H), 3.80- 7. 255 m

8. 7 60. ﬁ@@gw% 55%% ), P203.d fn, tbH: 286035 (e ) 485!
(13R) 3- [(@5 QTOW)I dtﬁ)]@BOZ{m‘ LHH)ZS)‘BV-42101(mr Bbdyaﬁ_f_@ﬁ-ém)‘é] lm. 185 ﬁWéngxy]dropyl)

azoni aky t title conpound was

synt hesi se %ggglr?ﬁjzz(g'ﬁ 3?6 ??ﬁgg{sé (fcnjl %?gﬁ?ﬁ;ﬁ(‘n} @) i nt renr:)rredl at e | -4a.

" The yield of the final step was 3.8 ng , 6.2% I\/S[MCFB_OOO] 468. ' H NVR

~(DvBO-¢6): 5 1.0-1.50 (m 7H), 1.50-2.05 (m 7H), 2.05-2.35 (m 4H), 3.15-
3.65.(m 7H), 3.82-3.95 (m 1H),4.0-4.1 (m 2H), 5.16:(m 11-1), 5.99 (s,

1H OoH)-, &xampleﬁ'{'AS (m 2H), 6.90-7.0 (m 3H), 7.25-7.35 (m 2H), 7.64 (m

(3R 51 (2 STeskr el Bes 2 phaasaig e RO HRPRYE 2. yi pr opy
) -1- azomzamably:gblo[zzzzlc&]tane driludroatetats oacet ate The title conpound was :
o e St e BB oo S T e B gy e,
9H), 2015-19@1) gd%. 2H), 2. 75- 2.90 (m 2H), 3.10- 3 55 (m 7H), 3.77-3.92-
(m 2ry HSBPEFROOEe 2 0 (1) 10 meample e
: 'H-NMR (DMSO-ds): 5 O- 95-1.17 (m, 4H) 1.20-2.10 (m, 12H) 2.15-2.35 (m, 2H) 2.75-
2.97 (m, 2H), 3.10-3.37 {m, 6H), 3 37-3.55 (m, 1H) 3.75-3.87 {m, 1H), 5.05-5.12 (m |
7 1H) 574 (s, TH, OH), 6.90-7.05 (m 2H) 722-745 (m, 4H), 755 7.67 (m, 2H).
15 ' -
- Example 73 : _
'(3R)-3 [(28)-2-Cyclohexyl-2 hydroxy-2-phenylacetoxy] 1-phenethyl «1-
- azoniabicyclo[2.2.2]octane trifluoroacetate : :
* The title compound was synthes:sed as in Example 71. The yle!d of the final step was
20 16mg, 58 %. C ' | "
- MS [M-CF;CO0]": 448. ,
: "H NMR (DMSO-ds): 6 0. 98-1.15 (m, 3H) 1.20-2.05 (m, 11H) 2.20-2.35 {(m, 2H), 2.90-
. 310 (m 2H), 3.20-3.50 (m, 6H) 3.50-3.60 (m 1H) 3.80-3. 92 (m ‘[H) 512 (m, 1H),
_ 575 (s, 1TH; OH) 7.25-7 40 {m, 8H) 7.60-7. 65 (m, 1H) '
.25 '
Example 74 : , : _
(3R)-3- [(23)-2-Cyclohexyl-2-fur-2-yl-2 hydroxyacetoxy] 1-(3-phenoxypropyl) 1
azonlablcyclo[z 2, 2}octane tnﬂuoroacetate
- The title compound was synthesnsed according to methods c and b from the
30 intermediate |-4a. The yle!d of the fi nal step was 3 8 mg, 6 2% '
MS [M- CF3COO] 468. ‘
'H-NMR (DMSO-ds) § 1.0-1 50 (m, 7H) 1.50-2. 05 (m, 7H), 2. 05—2 35 {m, 4H), 3. 15- :
3.65 (m, 7H), 3.82-3.95 (m, 1H), 4.0-4.1 (m, 2H), 5.16 (m 1H) 5.99 (s, 1H, OH), 6.40-
6.45 (m 2H) 690-70(m 3H) 7.25-7.35 (m 2H) 7 64 (m 1H)
35




(3R)-3-[(2S)-2-Cycl ohexyl -2-fur-2- yl - 2- hydr oxyacet oxy] - 1- phenet hyl -
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title conmpgydl v%)%
synthesised as in Exanpl e 74. The yield of the final step vvas ? 4 ng,

4.2% NS [M CF3000]': 438. 1H NWVR (DVBQ d6): 5 1.0-1.45 (m 7H), 1.50-2.05

(m 7H), 2.20-2.35 (m 2H), 2.92- 3.15 (m 2H), 3.20-3.65 (m H),
3.85-3.95 (m 1H), 5.18 (m .1.H),.6.0 Is, 1H OH), 6.37- 6.47 (m 2H),
7.25-7. 45 Exam é‘l)'5764(m 1 H. 20 Exanple 77

3R) - 3- Ih 2-fur-2-yl-2-h (3- phenyl [)-1
aon géz‘@’kg‘é% a2 thr e aes o 1 Hhien 2ipbmms

‘synt hesi S%ioﬁﬁabid?ci@[ﬁﬂﬂ]@ctﬁﬂe thilBoboREestOf the fl nal, step Was 25 2 8

ng, 4. 8% MCFSOOO% 452. ' H NVR ( DMBO- d6)7 S 0.95-1.50 (m

1.50- 2. 10%““9@““99“ %Wﬁsﬁnt(‘?ﬁ‘seﬂ—ﬁs '“ZEWP"? 65“(E‘rr¥'e@|r®f th%ffl%ﬁ??%@as(m ,

7H), 3.577-3% 89 6. 1H) , 512(m 1H), 5.98 (s, 1H OH), 6,36-6.46 (m 2H),
7.18-7.40 5 7.62 1 H. 30 Exanple 78 '

(3R)-3-[( ngpé)rleﬁ -2-fur-2-yl -2--hydroxyacet oxy] - 1- ( 3- phenoxypr opyl ) -
1- azoni abHawgRQ b&%%%)ostﬁ@q g {1 2497 @@s@eé i %Tbﬁ) tz ﬁé 9. 3BQHR 2K 2 98S

synt hesi sed - according to met hads’ ¢, and Intermediate | -4b.

The "yi-el d 210 tme2i), $a10-868dmndl).33. 571$gj925@76' N@ [5M3CFFBO@O] '5.98168.1H2®Hune

2005 67 oHio8fs (VB 485762 dnDarhy #36(m00 ) gty By 1R).(m 3, 1.80-2,05

(m 4H), 2.05- 2. , 3.20-3,60

(m6H? 385395(m1H) 395410(m2H) 516(m1H) 5.99 (s. 1H,

OH), 6.40Eapfpid s 2H), 6.90-7.0 (m 3H), 7.25-7.38 (m 2H), 764(m 1
5Exa le 79

H) .
(3R -3-[( )-33[(@):2M@J@hele-zxw-zzygﬁ-hzdmﬁe&tyaxﬂei@knypethy(3 t hi en- 2- yI pr opy-'

| )'-_1' -l ~azoniabicyclo[2.2. 2]octane trifluoroacetate _
_ The tile compound was synthes:sed asin Example 74. The yield of the final step was -
15 24mg,4.2%. |
' MS [M-CF;COOJ": 438.
'H- NMR (DMSO-dg): 8 1.0-1.45 (m TH) 1.50-2.05 (m, 7H), 2.20-2.35 (m, 2H), 2.92-
3.15 (m, 2H), 3.20-3.65 (m, 7H), 3.85-3.95 m, 1H) 5.18 (m, 1H), 60(3 1H, OH) 6.37-
6.47 (m, 2H), 725-7 45 (m 5H), 7.64 (m 1H). ' :
20 -
| Example 77 .
{(3R)-3-{(2S)-2- Cyc!ohexyl-Z-fur-Z-yl-Z hydroxyacetoxy] -1 (3-phenylpropyl)-1- :
azomablcyclo[Z 2.2]octane trifluoroacetate -
" The title compound was synthestsed as ln Example 74. The yleld of the final step was -
-zs”zsmg 4.8 %. | '
.~ MS[M-CF,CO0J:452.
- "H-NMR (DMSO-dg): § 0. 95-1.50 (m, 7H) 1.50-2.10 (m, SH), 2.15-2. 32 (m 2H); 2. 55~
- 2.65 (m, 2H), 3.10-3.60 (m, 7H), 3.77-3.80 (m 1H), 5.12 (m, 1H) 598 (s 1H, OH)
: 6.36-6.46 (m 2H}, 7.18-7. 40 (m SH) 7.62 (m ). -
30 : : :
| : Example 78 - :
(3R)-3-[(2R) 2-Cyclohexyl—2-fur-2-yl 2-hydroxyacetoxy]-1 (S-phenoxypropyl) 1-
~ azoniabicyclo[2.2.2]octane trifluoroacetate -
The title compound was synthesised accordlng to- methods c, and b from the
35 Intermedlate I-4b. The yield of the f nal step was 3.0 mg 5%. |
~ MS {M-CF;COQJ": 468. '



azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate 10 The title conmpound was

synt hesi sed as in Exanple 78. The yield of the final step unegzaé’ ng 33 1
% MS [MCF3000]': 458.  "H NWR (DMSO-d6): S 0.95-1.55 (m B2

(m 9H), 2.10-2.40 (m 2H), 2.75- 2.95.(m 2H), 3.0-3.12 (m 1 H), -
3.12-3.70 (m 6H), 3.80-3.95 (m 1 H), 5.14 (m 1 H, 6.0 15 (s, 1H OH)),
6.35-6.55 (m 2H), 6.90-7.10 (m 2H), 7.35-7.45 (m 1H), . 7.60-7.70 (m

1H). Exanplse PRV - .

(3R - 5. [ (29 R PUSGheey P 12745 B 0o BBl S e AR ER I OF. 20
azoni abi cy&2®[R, ﬂiﬁpc%l(amaﬂ)r BﬂDtibE(bémelldl S. ZEhéGtJl(tri 6HELOhPDGES (mastH),

synt hesi s iel t p 6%
e [ o0ty 10 dags B R et R e fos i B ¥ 6 B (1

3H), 180- Z.2337.3M(m4ehi), 7B44eh, 182 2.28 (m 1H), 2.30 (m 11-1), 2.90-3. 05 (m
2H), 3,15-3.25 (m 11-1), -3.25-3.50 (m 5H),  3.50-3.65 (m 1 H),

- 3.85-3795. (m 1 H, 518 (m 1 H, 6.0 (s, 1 H OH, 6.38-6.48 (m.'2H),:
7.24-7.40 (m, 5H), 7.65 (m 1 H). 30 Exanple 81

(3R) - 3- [(%é%()a gl ohexyl - 2-fur-2-yl1-2- hydr oxyacet oxy] 1- (3- phenyl propyl) - 1
- ~azoni abi E‘]AQ{ 2.2]octane trifluoroacetate The title conpound was

"synt hesi sQaRBS-[(QR)-EWﬁﬂEEx?BZ fd'ﬁ-lbyﬁ-&lydrcntfyat:élmxﬂ THd-tidereR-yharopyh-18 . ng,. 10%

35|vs M 2005 "H NVR (DVBO-d6): S 1.0-1.42
1(55 glﬁ%""‘ﬁ%zl‘l‘g ”B%""(’ﬁfe% , 2:18 Em 1H)) 2.27 (m 1H)(m

_ 2 55 4065 Thmtltléld)ampaurﬂﬂwss &.ﬁtl@esmse]:ll—@s inExhthpl B The yi@tHof tHe. fitizd StePQvas( m

1H, 5.134 :%1,;98(3 1H OH, 6.40 (m 2H), 7.20-7.35 (m 5H), 7.61
(m 1H). 5 1'e”°82
(3R) - 3- [ ( MY (-QByCOOPensy/| - 2- hydroxy . 2- phenyl acet oxy] - 1-(3= phenoxypropyl) 1

Syt nost oo R PIREASS AIBL S PRI B A Bl A BTG 295, .
yield of vles (i, ), s0em@s 191)43. mm 705nf 6M), 3.80-3.95 (m, 1H), 5.14 (m, 1H), 6.0 .
15 (s, 1H, OH), 6.35-6.55 (m, 2H), 6.90-7.10 (m, 2H), 7.35-7.45 (m, 1H), 7.60-7.70 (m, '
H), A . _ .

-Example 80. . _ . o
(3R)-3-[(2R)-2- Cyclohexyl-z-fur-z-yl-z hydroxyacetoxy] 1-phenethyl 1-
20 azoniabicyclo[2.2.2Joctane trifluoroacetate _
. The title compound was' synthesised as in Exampie 78 The vield of the final étep was
36mg,6%. ' '
" MS [M-CF,COOT" 438 : .
A "H-NMR (DMSO—dG) 8 1.0-1:45 (m, 7H), 1.55-1.80 (m 3H) 1.80-2.10 (m 4H), 2.12-- )
.25 .- 2.28 {m, 1H), 2.30 (m, 1H), 2.90-3. 05 (m, 2H), 3.15-3.25 (m 1H), 325 3.50 (m, 5H),
- 3.50-3.65 (m, 1H) 385395 (m, 1H), 518(m 1H), 60(5 1H OH), 6.38-6.48 (m, 2H),
| 7.24-7.40 (m 5H), 7.65 (m, 1H). - : - .

" 30 ‘.Exampie 81
| (3R)-3-[(2R)-2-Cyc!ohexyl-2-fur-2-yl-2 hydroxyacetoxy] -1- (3-phenylpropyl)-‘!-
azomablcyclo[z 2.2]octane tnﬂuoroacetate ' _
' The title compound was synthesased asin Example 78. The yleld of the final step was
. 5.8mg; 10 %.
.35 . MS [M-CF5COOJ" 452.




10 M5 [ M CF3000] *: 464 'H NWVR (DMBO-d6): S 1.10-1.70 (m 8H), 1.70-2. 02 (m

4H), 2.05-2.15 (m 2H), 2.24 (m 1H), 2.90-2.97 (m 1H), J}ﬂf?ﬁoég
1H), 3.25-3.60 (m 6H), 3.75-3.92 (m 11-1), 3.95-4.10 ( 10 (m
1H), 5.86 (s, 1H OH), 6.90-7.0 (m 3Hg 7.20-7.40 (m 5H), 7.56-7.66 (m
2H). 15 Exanple 83 , . _

(3R) -3-[ (2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- phenet hyl -

azoni abi cyﬁlmﬂ(@mébo& At 1r4zf1¢rw a?GBﬁtﬁ (Eh%ﬁ)lfbﬁzqympw 2"@§(m

synt hesi sed as in final ste

5. 0ny, 8. 8941).M27 WP%)OQ@*Z a3 4m; 2H I@:@ @I\TQ@UG)‘*) %1%315@- ﬁ)"(ﬁff'?@lr%o
1.75-2. 05 7 7
o5 9s rﬁw”h—i)‘lb')m @1 ig) %5‘@8 (%"QH Hg 6%@915 %_ll-()n?2§|'})375§n1§-17) g? I%WS%,H),
7:56-7.66 (m 2H). 25Exarrp|e84

(3R) - 35[(§%mﬁlec%’fl opentyl - 2- hydr oxy- 2- phenyl acet oxy] - 1- (3
phenyl sul f anyl'pr opyl ) - 1- azoni abi cycl of 2. 2.2]octane tri.fluoroacetate The

title cor‘rﬂﬂ)rﬁ:l[(wa)ﬁanstﬁémmoszmlﬂwla@eEZﬂ Tﬁ&pﬁeepwm‘ppwhé fi naI

step wa 0]': 480 'H NMR (DVBO- d6 |

3150, 1Rgsafthidy R Zakstine tRNCERE00) | 150 01 NR (ONED 905

3.15-3. 55Tbmtlﬂ@|et)wmp@mﬂo~$ %tr(eﬂsemmco@lr@m(m@thqcﬁ)c Fdgs from, Intermedipdp,

7.20-7. 46 28 J 2005 69 Exanple 85.
5% W?e%{/’gl? o?thé‘i’n%i sg”%&fa?s 9%"91% ﬁ une anpl e

(3R -3-[( r-oxy- enyl acet oxy] - 1- ( 3- phenoxypropyl) 1
- azoh® abMSidd- 6[:313@0]2]416‘(4{ ane tr|fI uoroacet ate The title conpound was

Yl AR PR, JEDPED h oPEG o e 2By 2 The
- (m, 1H), 2.90-2.97 (m, 1H), 3. 15-3.25 (m, 1H), 3.25-3.60 (m 6H), 3.75-3.92 (m, 1H),
3.95-4. TO(m 2H), 5.10 (m, 1H) 5.86 (s, 1H, OH), 690-70(m 3H), 7.20-7.40 (m SH),
, 7.56-7.66 (m, 2H). : - ‘
15
- Example 83 ,
(3R)-3 [(2R)-2-Cyclopentyl-2 hydroxy-z-phenylacetoxy]-1 ~-phenethyl-1-
‘azonlablcyclo[222]octane trlfluoroacetate o U .
The tatle compound was synthesused as in Example 82. The yield of the fi nal step was
20 5.0 mg, 8.8 % ,
- MS [M-CF;CO0]": 434 - : :
H-NMR (DMSO-ds): 3 1. 12-1.70 {m, 8H) 1 75-2.05 (m 4H), 2. 26 (m, ‘IH) 2 87-3 05 |
(m, 3H), 3.15-3.62 (m 7H), 380 392 (m, 1H) 513 (m, 1H), 5.86 (s, 1H, OH) 7.24-
7.44 (m BH), 7.56-7.66 (m 2H). :
25.
Example 84
(3R)-3- [(2R)-2-Cyclopentyl-z-hydroxy-z-phenylacetoxy] -1~ (3- :
pheny!sulfanylpropyl) -1 -azomablcyclolz 2. 2]octane tnﬂuoroacetate
The title compound was synthesised as in Example 82. The yield of the final step was. o
30 3.2mg, 5.1%. ) |
' MS [M- CF3COO] 480
'H-NMR (DMSO-dﬁ) 3 1. 12 1. 65 (m, 8H), 1.65-2.0 (m GH) 221 (m, 1H), 285 3. 15 {m,
'4H) 3.13-3.55 {m, 6H), 3. 70—3 85 (m, 1H), 5.06 (m 1H), 583 (s 1H,. OH) 720—746
| © {m, 8H), ?54-7 64 (m, 2H). s
- 35




'H-NVR (DMBO-d6): 5 1.15-1.35 (m 2H), 1.35-2.0 (m 10—|) 2.0-2.30 (m 3H)
2.95- . 3.10 (m 1H), 3.20-3.60 (m 7H), 3.80-3.95 (m 11- 1)2 33 972% 10 (m
oH), 5.09 (m 1H), 5.84 (s, 11-1,01:1), 6.90-7.0 (m 3H), 2 ¥R 3P%4 (m
SH), 7.60-7.70 (m 2H). 10 Exanple 86

(3R -3-[(29)-2- Q/CI opent yl - 2- hydr oxy- 2- phenyl acet oxy] 1- phenet hyf-I -
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title conpound was

synt hesi sqg(ag.@ Exanpl e 85. The yield of the final step vvas 15 5.2 nyg,-
9.2% 3000 . 434 "HNWR (DMSO-d6): S 1.12-1.32 (m- 1.32-2.05
(m 10H), (%R)z%r[((zﬁi-2@yplor’zengﬂzshndioxmrpfmqylacstmlﬂ (éﬂvl\er?pxmppylfwsz 3.97
(erpl) 120 agoﬂ%bfcg\%lo%z bhicttlne tRfludrddctldte 7-22-7.45. (m 8H), 7.60-7.70 (m
(3Rj 3- [(i@?-tlﬁe cyapowrhvgs sputhssizaskgecerdiigeloyneldeds gyaad b (frgm Intermediate
-phenyl sul fagy ¥ 2. octane trifluoroacetate 25 The
title corrpggny%g g}%h%h@éfgggwggﬁﬁéx 1%92% '85. The yield of the final
step was Mﬁmﬁpceom%tﬁ% [ M-CF3000] " 480 "H NVR (DVBO-d6): 5 1.12-1.32

(m 30 s B 81 god Rt Sl s oo 0 b (e 830

30 1 H O310 (Ynzmmzm -3.69 ()BHTH), B.ZB3 B8, (h), 2EY-4.1E(raniie 588 (m, 1H),
3R) - 3-
|(en)2 yl[((alce ﬁ?rﬁhé\é%eno yprc}g%%;%_&h(m ?El)aég%7gg m(:ZIHg[Z 2. 2] oct ane

trifldéroacet ate The title conpound was synt hesi sed according to nethods c, -

andbfro a%gggdlate | - 6a. .The yield of the final step was 3.2 ng, 5.1
% 28 Juné 0 M5 [ M CF3000]"': 484 'H NMR (DMVSO d6): 310145(m ,

TH); 1, 55{3R)8B[(23)-2-E|ﬂ):[ophn&0—22hﬁio(ty\=2 phenylagetixy}-2-[Benethyl-1H) , - 3. 20- 3. 28'
£1m01 ZD 05§fg'%a§ﬁ)’g'°g%??‘t®ﬁ?"ﬁk§ﬁ“% ofge %’m iﬂ') oa) 85639257( 03 ( %1H) 4H) |
7.13- 7. 15The title cornpound was synthessed as in Example 85. The yield of the final step was

15 5.2mg, 9.2%. '
MS [M-CF;COO0T" 434
i‘H NMR (DMSO-de) ) 1.12-1.32 (m, 2H) 1.32-2.05 (m 10H) 220 (m 1H), 2.90-3.10 . -
(m 3H), 3.20-3.62 (m, 7H), 3.82-3.97 (m, 1H), 5. 12(m 1H),. 585(5 1HOH) 722745
(m, 8H), 7.60-7.70 (m, 2H). ‘ T

20

A Example 87 S :
' -(3R)-3 [(28)-2 Cyc!opentyl—2 hydroxy-Z phenylacetoxy] 1-(3- -
phenylsulfanylpropyl) 1-azoniabicyclo[2:2.2]octane trlﬂuoroacetate
- 25 ~ The title compound was syntheS|sed as in Example 85. The yield of the fi nal step was
4.0 mg, 6.4%. ‘ '
MS [M-CF;COQ]"™ 480" : :
- "H-NMR (DMSO-dg): 3 1.12-1.32 (m 2H), 1.32-1 70 (m, 8H), 1.70-2.0 (m, 4H), 2 16
(m, 1H), 2.92-3.05 (m, 3H), 3.15-3.60 (m, 7H), 3.75-3.87 (m 1H), 504 {m, ‘lH) 5.82 (s,
30 1H, OH)720744(m 8H), 7.58-7.68 (m, 2H)." ' S

| Example 88 : _
(3R)-3- [{23)-2-Cyclohexyl-2-hydroxy-2-th|en-2-ylacetoxy]-1 (3—phenoxypropy!} 1-
35 azomablcyclo[222]octane trlﬂuoroacetate _ ‘ ‘ -
The fitle compound was syntheSISed according to methods c, and b from mtermedlate '

I-6a. The y:eld of the final step was 3.2 mg, 5. 1%



S(m 1H, 7.28-7.34 (m 2H), 7.42-7.45 (m 1 H). Exanple 89 .

(3R)-3-[(2S)-2-Cycl ohexyl - 2- hydroxy-2-th ien-2-yl acet oxy] yl -
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate 10 The title c%an‘gu&?%to\%a

synthesised as in Exanple 88. The yielg, of the final step was
5.8% MS [M CF3000]': 454 'H-NVR (DMSO-d6): 3 1.0-1.45 (m 7H), 155180,
(m 3H), 1.80-2.15 (m 51-1), 2.32 (m 11-1), 2.95-3.05 (m 2H), 3.20-3.52

6 3.85-3.95 1 15 5. 20 1 6. 16
(m 0 %§@A%F6§O?:r?4w 7.10-7. 15(?1”] 1H)H) 7.25-7. 4§)m H)I-gzs (S

7 43 7. 46 ('IfHMR (BMSCEdand| 10905 {m, TH) 155 1.80 (m, 3H), 1.80-2.20 (m 7H),
1-[3-(3 X W) ) yele! X hi en- 2-
20 vyl acetqo@jﬁweﬂ@o%léaam?gg ?%B % %Hj ?ﬁ%?ﬁ.ﬁ% r%tzgjti% e:y?}gﬁ-'
corrpound e, £9heitssinse2H)as. i 17r(nE>ddrﬁp6é6€{8 1Fh@HY. BEA7EB hetH)i RAB-Tstep was
8 DMVSO- d6 51.0-1.45 (m 7

1. 55 1. 70%(1 {P‘E’,LD%SL%%% 07450]9%%3( 25 (Zn 11-1), 3. 20(3 27H%m

1H), 3.25-3.50 (m 5H), 3.45-3.60 (m 1H), 3.85-3.95 (m 1H), 4.05-4.15

(m 2H), %"%ﬁ’f@g@gl H, 6.16 (s, 1 H OH, 7.0-7.03 (m 1 H), 7.13-7.15
(m;1 H), 31 (m 1H, 7.43-7.46 (m 3H), 7.50-7.55 (m 1 H. 30
Exanpl e 913R)-3 -[(2S)- 2-Cyclohexyl-z-hydroxy-z-th|en-2-ylacetoxy]-1-phenethyl -1-

(3R -3-[ (- mgb@&g{ogﬁg%%c’:gn@mﬁ FE pl en-2-yl acet oxy] - 1- (3- phenoxypropyl

)-1- .azoni abi CyC oct ane uoroacetate The title conmpound was -
synt hasi sé‘ﬁe dite conlipagnd wasreymmmsed asanExanpleodd. | Theeyierd of feefinal sgh Washe _
Interrredl é ﬁg used herein contains aprox. 25% of |-6a,- see previous. 35
.'descrlptlonl t/°hodc) The yleld of the final step was 3.0 ny, 4.8% M5 .
[ M CF3000MS [MIEF.Q8CTuA84 2005 71 'H- NVR (DMBO-d6): 8 1.0-1.50 (m 7H),

Wit ind e b
(S 1 H, Ok, ‘!H‘I] X1.86-8.06 () i288 | LG Bn,6H)D 8. 52756825!)1 18),988%-393 ((‘nn‘[HQ,l—l) :

7130517 500 ik, 185, 1%??54)@02/'34’@ ﬁ—ﬁ ?165/ nglm) 725'740 (m, SH),

© 7.43-7.46 (m, TH).

Example 80 .. : e ,
1-{3-(3- Cyanophenoxy)propyi] (3R)-3 [(28)-2-cyclohexyl-2 hydroxy-z -thien-2-
~ 20 vylacetoxy]- 1-azomab|cyc[o[2 2.2]octane triflucroacetate
The title compound was syntheS|sed as in Example 88. The yzeld of the final step was
8.4 mg, 12.7%. '
MS [M- CFacOO] 508
: TH-NMR {(DMSO-ds): & 1 .0-1.45 (m 7H), 1.55-1 70 (m 3H), 1 70-2 20 (m 7H) 2 31.
':25 | (m, 1H), 3.20-3.27 (m, 1H) 3.25-3.50-(m, 5H) 3.45-3.60 (m, 1H), 3.85-3. 95 {m, 1H) =
| 4.05-4.15 (m, 2H), 5.18 (m, 1H), 6.16 (s, 1H, OH), 7.0-7.03 (m, 1H) 713-715(m 1H),
7.28-7.31 (m, ‘[H)743746(m 3H), 7.50-7.55 (m, 1H). - - ’ o

30 Example 91 .
. (3R)-3-[(2R)-2 Cyclohexy!-z hydroxy-Z-thlen-z-y!acetoxy]-1-(3-phenoxypropyl) 1- ‘
azoniabicyclof2.2 2]octane trifluoroacetate , :
'The title compound was: synthesxsed accordlng to methods ¢, and b from intermedtate_'
1-6b (The Intermediate I-6b used hereln contalns aprox. 25% of 1-6a, see previous
35 description in method ¢ ). The yield of the final step was 3.0 mg, 4. 8%.
MS [M-CF,COOY": 484 B | o -




Exanpl e 92
(3R) -3-[ (2R) - 2- Cycl ohexyl - 2- hydr oxy- 2-t hi en- 2- yI acet Oxy]n#c?ﬁﬂﬁ' %Egggl 1-

azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The title co

synthesised as in Exanple 91. The yielg of the final step was 10 2.6 ny,
4.4% NS [M CF3000]': 454 'H-NWVR (DVMSO-d6): 5 1.50-1.70 (m.7H), 1.55-2.20
(m 8H), 2.28 (m 1H), 2.95-3.10 (m 2H), 3.20-3.52 (m 6H), 3.52-3.65 (m

1H), 3. 85+3.\R (BsBh): ?1365150%% ?H}S 1%@222@&%@1?%@5%% rrﬁsngls'z‘o OH,

- m xture of diastereoners aprox. 13-7.16
(m 1H), 2435 54), mS-56f ( m71i1133 38&69(&1@11% 4‘E>%a1ﬁp(|nh23® 517 (m, 1H),

[ 3-(3- pLQp, _ g t hien-2
- yI acet %%ﬁ?ﬁﬂgﬁ;g@y%bﬁ@ %SH()P@%Z?o%%%%éoﬁfﬁﬁurgg?g%@é?'ggng ‘#{?e{’ 43?){ | e :
conpound VeS-&§h({rhebi)s é28ai539 (m.Btinple-74d (Mhk)yi el d of the final step was
© 5.0my, .5% M5 [ M CF3000]': 509 'H-NWR (DVSO-d6): 8 1.0-1.50 (m 7H),
1.55:2.05 (m 7H), 2.05-2.22 (m 3H), 2.22 2.35 (m 1H; 3.20-3.50 (m
6H) 3.4553amble(9a 1H), 3.80-3.95 (m 11-1), 4.10-4.15.(m 25 2H), 5.17

47 7t - BcBloig ey SUtd pas gl ghaRIRIS PO TG
7. 50- 7. 55az¢niabityelp[2. E2funthrs Wwiflgroacetate |
e 2oy 2Rk BRI oSl A0 o1 syl edromy! ) 1

synt hégi sé@® rag, 44%i xt ure of diastereoners according to nethods d; and b
fromlnte gge%éoglﬁjhe yield of the final step was 4.8 ng, 15.8 35 M5
[ M CF3000 URe 2005 72 ' H NVR (DMBO-d6): S 1.75-2.05 (m 3H),

2 05 2. 20" HMMR (DMSD-2Q-& . 1350-¢ .0 (217 H).21.85-2.20. (" gHy 248)(m, 31—2,02956510( m
6.3 32 h 3%%73165'4%%“?& 5%%)% . 1”?44)75253152? ér?n(% m 7 %??53@? (T 4H)
7 46- 7 526(1#(anﬂﬂ6)16 5 (s, 1H, OH, mixture of diastereomers aprox. 75: 25) 6.98-7.04 (m, 1H) J
5. 713—716(m 1H), 725-740 {m, SH) 7.43-7.46 (m 1H) o
Example 93
1- [3-(3-Cyanophenoxy)propyl] (3R)-3 [(2R)-2-cyclohexyl-2 hydroxy-z-thaen-z- :
ylacetoxy] 1-azoniabicyclof2.2.2]octane trifluoroacetate -
© 20 The title compound was synthesased as in Examp[e 91 The yleld of the final step was
 -5.0mg, 7.5 %. : .
MS [M-CF;COQJ™: 509 : : _
‘H-NMR (DMSO-dg): 5. 1. 0-1. 50 (m 7H) 1 55-2 05 (m 7H), 2. 05-2 22 (m 3H) 220
o 235 (m, 1H); 3.20-3.50 (m, 6H), 3.45-3.60 (m, 1H), 3.80-3.95 (m, 1H), 4.10-4._15.(m, '
25 2H) 5 17 (m, 1H), 6.14(and 6.16) (sA 1H, OH, mixture of diastereomérs aprox. 75'25) 7' '
7.0-7.03 (m, 1H) 7.13-7. 16 (m, 1H) 728-7 32 (m 1H) 7.43-7.46 (m 3H) 7.50-7. 55 :
_(m, 1H). '

_ ~ Example 94 : : .
30 . ‘(3R)-3-(2 Hydroxy-4-phenyl-2-thlen-z-ylbutanoy!oxy)-1 (3-phenoxypropyl) 1 -
azomablcyclo[z 2. 2]octane tnﬂuoroacetate : :

The title compound was synthes:sed as a mixture of dlastereomers according to
_methods d; and b from Interm_edlate I-21. The yield of the f nal‘step was 4.8.mg, j5 8
%. 7 ' N o .. S _ : o _ . 7

35 MS [M-CF,COOJ": 506




synt hesi s

- 0.90-1

E

Exanpl e 95 ' : _ :
(35)-3-[(29)-2- Cycl opent yl - 2- hydr oxy- 2-t hi en- 2- yl acet oxy] %34”% %Egoxypropy
|)-1- azoni abi cycl o[ 2. 2. 2] oct ane bromi de The title conpound was “synt hesi sed
according to nethods c, and a fromthes to Interrredl ate 1-7. The yield of
the final step was 250 ngy, 87.1 M5 (MS8r]': 470 'H NW\R (DVMBO-d6): 8 (Sane
description as in Exanple 53) Exanple 96 15
(3S) - 3- [ (29NMR mls@p gtyhﬁsbmér(ﬁ.xmgzm Q@U?(m\”zﬁl?eé 9@]35%32!14)1@@?2 yl pr 0

pyl)-1- azonlablc clo 2] octane trifluoroacetate The title conpound

synt hesi s@d 046t ¢+l hal-BH5rfat. RbUS3.82-388dMb TH) ohP-thie(m.-3Hi BARde él"é 61587 The

| d of 0
o oy (21 oS Fedl o P Y GERD s

(3S)-3- [(’Z@6 25208l Bhent yl - 2- hydr oxy- 2-t hi-en- 2 yI acet oxy] 1 (3 phenylpropyl‘
)-1- azoniabicyclo[ 2. 2. 2] octane trifluoroacetate 25 The title conpound was

synt hesi seg, g‘sExarrpI e 96. The yield of the final step was 11.3 ng,

41.4% M5 [ M 3000] : 454 'H NWR (DVMBO-d6): S (Sanme descrlptlon as |n
Exanpl e 51§9)-3- [@S)gcg;yﬁm@egtyt-Z-hydroxy-z-th|en-2-ylacetoxy} -1-(3-phenoxypropyl)-1-

4 [(2R) - 2sabahiguta Sl uogdmilieny | acet oxyl-1- (3 thi en- 2. pr opyl ) - 1-
ne

azoni abi cg_cl 0 2] oct trifluoroacetate The title conpound was '
Be alitieo campgund avasesysesised apeprdingr iommeends Fneefnddifamete- 8. The

yield was |rﬁe|4nerd% I%Tﬁé?ne%of"{% fMl@Fe%Q%HOgsouﬂ 8s7. ’r%N%R (5)'\/{)550 dg) 205(m .

H),218- %@%4690 275290(m 2H) , 310325_(m 2H), 3.45-3.70.(m

1P TS S ARl BRI B o

Example 96

15 {38)-3- {(25)-2-Cyclopentyl-2-hydroxy-2-th|en-2—ylacetoxy]-1 -(3-th|en-2-ylpropyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate : S
The title compound was synthesnsed accordmg to methods c, and b from the
‘Intermedlate [-7. The yield of the final step was 11. 1 mg, 40. 2% '
MS {M CFchO] 460 :

2'0' TH-NMR (DMSO -dg): & (Same descnptlon as in Exarnple 54)

S Example 97 - : : -
(35}-3-[(25)-2- Cyclopentyl-Z hydroxy-z-thlen-Z-ylacetoxy] -1 (3-phenylpropyl}-1-
azoniabicyclo[2.2 2Joctane trlﬂuoroacetate '

25 The title compound was synthesmed as in Example 96 The yteid of the final step was -
11.3 mg, 41 4% '
MS [M-CF;COQJ" 454 o :
1H NMR (DMSO-dg): 8 (Same description as in Example 57)

| ‘30 i Example 98 : . .
N -[(2R)-2-Cyclohexyl-2 hydroxy-2-phenylacetoxy]-‘! (3-th|en-2-y1propyl) 1- B
‘azomablcyclo[222]octane tr:ﬂuoroacetate ' C _
The title compound was synthesased accordtng to methods ¢, and b from ihe
: !ntermedlate I-8. The yield was 9.4 mg; 34. 6%. '
S35 MS [M—CFchO] 468 - _ - . :
'HNMR (DMSOQ-dg): 8 0.90-1.65 (m 9H) 1.70-1.80 (m, 1H), 1. 90-2.05 (m, 2H), 2. 05-
2.20 {m, 1H), 2.18—2.35__(m, 6H), 2.75-2.90 (m, 2H),’ 3.10- 3.25_ (m, 2H), 3'45.3 70 (m,




4-[ (2R) - 2- Cycl ohexyl - 2- hydr 0xy- 2- phenyl acet oxy] - 1- ( 3- phenoxypr opyl) - 1-
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate The ‘title corr%upug]egﬁés o
synt hesised as in Exanple 98. The yield of the final step ™Was .17 ng,

29.2% to M5 [M CF3000]':.478 'H-NVR (RMBO-d6): 5 0.90-1.65 (m 9H),
1.70-1.80 (m 1H), 2.05-2.20 (m 3H), 2.20- 2.40 (m 6H), 3.20-3.45 (m

2H), 3.50-3.75 (m 6H), 3.95-4.10 (m 2H), 5.60.(s, 1H OH), 6.85-7.05 (m
3H) , - 7. 206F) 4966 (8, 1PHIoH)! 6T-d 9B an( iH), 3195.7.85 (( 1H), LoV isgUraliHeNy SQt

assi gned) _The follow ng exanmples il lustrate pharmaceutical conpositions
accor di ng &9 ®™&H)-20 present invention and procedures for their

preparation. Exanple 100 Preparation of a pharnaceutical conposition:

tablets Fornulation: 25 Conpound of the present i-nvention 5.0 ng Lactose
113.6 mg .Mcrocrystalline cellulose 28.4 ng Light silicic anhydride 1.5

- ng . Magnegidmond eprate 1.5 ng 30 Using a m xer machine, 15 g of the

conpound of the present invention was mxed with 340.8 g of |actose and

85.2 g of 4rlidRZeycohexylRehydroxyRahenyianetonyld(3-ehanexyuppyiied to -
conpr essi ggoﬁgguilc%ﬂg?z_ﬂ%welg?% rtﬁhn{:&fan&HBaCt or to give a flake-like

conpressed mate ake-11ke conpressed material was pul verized
usi ng a hdhedife apmpourdndesssynihasised|asdr Exaapia@Ber Thel vield ©f é‘@rﬁé‘@ﬁ@fépmmugh a
20 nesh sgﬁe{ﬁg.zgézog. 5 g portion of [light silicic anhydride and 4.5 g of
magnesi um st edrate, were added to the.screened material and nmixed. The

m xer 1pr oMiciM-EEsCQOb} 46 ed to a tabl ets maki ng nachi ne 28 June 2005 " 74 .

equi pped w1 ' N SIS fachh- 5 FATY | ' t ke ebyy opbsqi ni ng -

50006" t ani SR (GUBORTE o WEL BT okl 3, 0. 80 B, MiF FAgsp B s ie T 09

phar maceuRi4galm, diHip8s0:3.45 (mi ahl),e3.50-8dat(ed 6H), 3.95-4.10 (m, 2H), 5.60 (s, 1H,
OH), 6.85-7.05.(m, 3H),-7.20-7.45 (m, 5H), 7.50-7.65 (m, 2H). o |

15 3 |
~ {{*): Configuration not assigned)
The following examples illustrate pharmaceutical compositions according to the
20  present invention and procedures for their preparation. h '

" Example 100

- Preparation of a phafmaceutical compositioni tablets
' Formulation: - - '
25 Compound of the present invention 5.0 mg
Lactose ' 7 1136mg
Microcrystaliine cellulose 28.4 mg
* - Light silicic anhydride . 15mg .
Magnesium stearate 1.5 mg

30 -
' :Using a mixer machine; 15 g of the compc;und‘ of the present ihvéntion was 'r'nixed"with X
340.8 g of lactose and 85.2 g of miercrystaiIihe_ cellulose. The mixture was subjected
to compression moulding using a roller compactor to give a flake-like cdmpfeﬁsed
_ material. The flake-like 'compressed' material was puivefizéd 'ﬁsing a hammer mill, and |
35 the puiverized material ‘was sgréened through a 20 mesh scréen. A 4.5 g portion of -

o Iigh't' silicic anhydride and 4.5 g of magné_siUm stéarate; were -added to the screened
material and mixed. 'The -'mixer'prbduc_t was subjected to a tablets making machine




For mul ati on; Corrpound of the present invention 5.0 ng Lactose 95.2 ng
Corn starch 40.8 ng 10 -Pol yvi nyl pyrrolidone K25 7.5 ng 1l oM
stearate 1.5 ng Hydroxypropylcel lulose 2.3 ng - Pol yet hyl ene gl ycol 6000
0.4 ng Titaniumdioxide 1.1 ng 15 Pur?di'ed talc 0.7 ng Using a fluidized.
bed granul ati ng machine, 15 g of the conpound of the present invention was
m xed with 285.6 g of |actose and 122.4 g of corn starch. Separately, 22.5
g of pol yequippery mitbl 3 dEisunchssystess of Vil mm it 2Farbegrofherabyesbtaioingre@l0 e a
bi nding 2 zed bed granul ati ng machi ne, the binding
sol ution 3%‘3?%%%%%%"“%%@ ’%B’g'\gg{'rn' xture to give granulates. A 4.5 ¢
portion of magnesium stearate was added to the obtained granulates and

m xed. Th ?ﬁ'tp ﬂﬁd m xture was subjected to a tablet making machine
equi pped W e/ punch bi concave systemof 6.5 mmin. dianmeter, thereby
obt ai nb ng PeeB08tidmbf @ pharrmacdutival/corgpdsifionytabletaiogtdd 25 Separ ately, a
. coating se IH%‘ Ot{ was prepared by suspending 6.9 g of -

hydroxyprop Oi[?yl cel lulose 2910,1.2 g of polyethylene glycol 6000, 3.3 g
of titani Gompdumkoitae presedt iventioh puri fa.@thgtalc in 72.6 g of water. Using a
H gh Coat ?%ct the 3,000 - tablets prepargg above were coated with the coating
solution T%e filmcoated tablets aéTPrghawng 154.5 ngin weight. 30 .
Exanpl e 1GBrrP.rter}nar ati on of a phar maceu#d.g8ahg corrp05| tion: liquid inhal ant_ -
For rruI tign npo he present i ntion 400 g 35 Physiol ogical
sal i neel EP'Y‘fgﬁBUﬁ‘gg I575 A 40 my p r?e ™n of -the conpound of the present

i nvent i onMagsesiirastdavetd in 90 m of phySmgl ogi cal saline, and t he sol ution
was adj ust,e vol une of 1005_21a with the sanme saline solution,

to a ,tatal
di spensedh?"%oiyprwpyﬁ‘iﬁ(ﬂﬂgﬁ?ls into 1 m c&paPty anpoul e and then

Polyethytene glycol 6000 - 04mg
Titanium dioxide o _ 1.1 mg

15 Purified tale - . 07mg

Us:ng a fluidized bed granulatlng machme 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,
] 225 g of polywnylpyrrohdone was d[ssolved in 127.5 g of water to prepare a binding
20 solution. Using a filidized bed granulating machlne the blndmg solution was sprayed
on the above mixture to give granu!ates A 4.5 g portion of magnesium stearate was
added to the obtained granulates and mixed. The ‘obtained mixture was subjected to a
-tablet rnaklng machine equnpped with a die/punch _blconcave system of 6.5 mm in
' diameter, thereby-obtéining 3,000 tablets, each havi'ng'150' mg inrweight. ' ,
25 Separately, a cdating solution' was' prépared' 'by suspending 6.9 g of
' hydroxypropylmethyiceliulose 2910,1.2¢g of polyethy!ene glycol 6000, 3.3 g of titanium
dioxide and 2.1 g of purified talc in 72.6 g of water, Usang a H:gh Coated, the 3 000 -
tablets prepared above were coated with the coatmg soiutlon to glve f im—coated
_ tablets each having 154. 5 mg tn weight.
30 T o '

- Example 102 ‘ o

' Preparation of a pharm_apeuticdi 'com'position:-liqui"d i.ﬁhalant
- Formulation: = 7 R R
'  Compound of the preéent'inVention : '40() pg

35 Physiological saline o Am




sterilized at 1150 for 30 mnutes to give liquid inhalant. 5 Exanple 103
Preparati on of a pharnmaceutical conposition: powder inhal %F | at i on:
Conpound of the present invention 200 g 10. Lactose 4,000 g g portion
of the conpound of the present inventioen was uniformy mxed with 400 g of
| act ose, and a 200 ng portion of the m xture was packed in a powder inhaler
for exclusive use to produce a powder inhalant. 15, Exanple 104

Pr epar at i én40fmapeitian watrutdmpdund afibs iptdsent invaltahatiDoisedveasal 90 ml of

Formul ati qn; .Conpound of the present inyention 200 20 drate
(Absol ut el e SREa) A endie SySigohes XSged o Fadt Sy fi cbLihih i the
g HFC- I1 34&)33&?53%@ spigtich) eispehsateini 1(;911 ﬁ?ﬁiﬁﬂsﬁ iMt®nNoRN¢dpatity ampiieRAd fzﬁ(ibg% 0
I ssolvin -0: € .CO und .of .the present 1nvention in 2.01 g
of “ethyl | SrltR ot Hiblos ol CuRAPR O ISEB an- 25 appropriate 1111 ng
apparatus. The active ingredient concentrate.. is dispensed into aerosol
cont ai ner .. .the h space of the container is purged with N trogen-or
HFC- 134A E\fﬁB‘d’f‘.e ?@%rgi ng ingredients should not contain nore than 1 ppm
oxygen) alfteparaiéaloed phatrhiical®icebcomhpogitidn: gowlieHnfalkadA propellant is then
‘ pr‘essure-i_i I I@d.i nto the sealed container. 28 June 2005 76 CLAIMS 5 1. A
compound &P YAMAYa (1) RL R4 C-\"R5 (CHZ)~ A- (CH2)," N& (HHZ) O R6 R2
v R3 X- \eeippund Bf the predehevéntiohng, a 520040 merber ed het er oar omati ¢
group ' \ ' : : '

10

Lactose = . ' . -4,000 pg
A20 g-_p'ortion of th_e'compo_und of the ph;sent invention was uniformly mixed with 400
g of lactose, and a 200 mg portion of the mixture was packed in a powder inhaler for

exclusive use to produce a powder inhalant.

15 ,
"~ Example 104 , .
Preparation of a pﬁarmaceutical composition: inhalatibn aerosol. |
Formulation:’ ' - . | | ) |
Compound of the present -_invention 200 pg

20 _Dehydrated (Abso_iute) ethy! alcohoI.USP‘ 8,400 pg - -
© 1,1,1,2-Tetrafluoroethane (HFC-134A) 46,810 ug.

The active ingredient concentrate IS preparéd by dissolving 0.04_80 g of the compound

| -~ of the preéen{ invention in 2.0160 g of ethyl alcohol. The concentrate’is 'ad"d__ed to an
25 ‘éppropriate”_ﬁll'ihg 'apparatﬁs;:' The active ingfedient concentrate .is dispensed into B

aerosol container, the headspace of the coritaine_r is purged with NitrogeAn‘ or HFC-134A

- vapor (purging 'ingredients should not contain more than 1 ppm oxygen)' and is sealed

with valve. 11,2344 g of HFC-134A propeilént is then pre'ssurre ﬁlle_d into the sealed

- container.:




cont ai ning one or nore heteroatons, or a naphthalenyl, 5,6,7,8 10
t et r ahydr onapht hal enyl , benzo[ 1, 3] di oxol yl, or bi phenyl grz%u\ﬁ)j;nelgoo R2 and
..R8 each independently represent a hydrggen or hal ogen atom or a ?lydroxy
group, a phenyl group, -OR, -SR7, -NR/R8, -NHCOR7, -CON k7 R, -CN, -NO2,
-COOR 7 or -CF3 group, or a straight or branched, substituted or
unsubstituted | ower al kyl group, wherein Rand R8 each i ndependently
represent 15 a hydrogen atom a straight or branched | ower al kyl group, or
together forman alicyclic ring; or RL and R2 together forman aronatic or
alicyclic ring or a heterocyclic greumsn is an integer fromO to 4; A
represents a group selected from-CH2-, -CH=CR9-, -CR9=CH, -CROR10-, -CO,
20 -0-, -S-, -S(O-, -S(O2- and NR9, wherein RO and R10 each independently
represgnt 1a hydoa@eindéfatimaa 8):r ai ght or branched | ower al kyl group, or
together forman alicyclic ring; mis an integer fromO tq 8, provided
that when meO, R¥is not -CH2-; pis an integer froml-to 2 d the
substitution in e onia bicyclic ring may 5.ipthe gor 4
position includi possi bl e configurati ops of{ he as tB c carbons;
R4 represents a g GHactd e (RTL)RTL R11 130R8 s 28 June
2005 77 wher R2" F gpresents a hydrogen or \aal ogen at 091 a hydroxy group,
an alkoxy 5 group, aR3tro group, a cyang group, -CO2R12 or -NR 12Rt3,
wherein R12 and R13 are identical or different and are selected from
hydrogen and strai ght or branched |ower alkyl groups, or a straight or
branched, substituted or unsubstituted |ower alkyl group; R5 represents an
al kyl group of 1 to 7 carbon atons{l an al kenyl group 10 containing 2 to 7
carbon atons, an al kynyl group containing 2 to 7 carbon atons, - a

cycl oal kyl group of 3 to 7 carbon atons, or a group of fornula Rl1

wherein B is a phenyl ring, a 5 to 10 membered heteroaromatic group

containing one or more heteroatoms, or a naphthalenyl, 5,6,7,8-
10 : tetrahydronaphthalenyl, benzo[1,3]dioxolyl, or biphenyl group;
R', R? and R® each independently represent a hydrogen or halogen atom, or a
hydroxy group, a phenyl group, -OR’, -SR, -NR'R?, -NHCOR’, -CONR'R?, -CN,
-NO,, -COOR’ or -CF; group, or a straight or branched, substituted or
unsubstituted lower alkyl group, wherein R” and R® each independently represent
15 a hydrogen atom, a straight or branched lower alkyl group, or together form an
alicyclic ring; or R and R®together form an aromatic or alicyclic ring or a
heterocyclic group.
nis an integer from 0 to 4; _
* A represents a group selected from -CH,-, -CH=CR®-, -CR®*=CH-, -CR°R"-, -CO-,
20 -0-, -S-, -8(0)-, -S(0),- and NR?, wherein R® and R each independently
répresent a hydrogen atom, a straight or branched lower alkyl group, or together
form an alicyalic ring; | '
m is an integer from O to 8, provided that when m=0, A is not -CHy-;
p is an integer from 1 to 2 and the substitution in the azonia bicyclic ring may be
25 in the 2, 3 or 4 position including all possible configurations of the asymmetric
carbons;
R* represehts a group of structure:

rR11  Rit R11
_ | R11 S L
. JuRadh VRN v}




wherein g = 1 or 2 and R11 is as defined above; R8 represents a hydrogen
atom a hydroxy group, a nethyl group or a -CH2OH 15 gro é%
.represents a pharmaceutically acceptable anion of a nono ‘%%P ent
acid. 2. A compound according to claim1, wherein Rl, R2 and R3 each
i ndependently represent a hydrogen or hal ogen atom or a 20 hydroxy group,
a phenyl group, -OR7, -SR7, -NR7R8, -NHCOR7, -CONR7R8, -CN, -NO2, -COOR 7
or -CF3 group, or a straight or branched, substituted or unsubstituted Cl
to C5 al kyl group, wherein Wand R8 each i ndependently represent a hydrogen
atom a straight or branched Cl to C8 alkyl group, or together forma C3
to C8 alicycl orma 4 25 ronatrc or
20 to G5 al Mg B rsirgssiis & hycragener halvuet S, atusey aidte. 419
rgpr esgnt S a gfopPa AltberdRs] afdyam grobiz -cozrﬂ%ER&RﬂzwmeﬁaTh R“e@BQRiO- - CO-,

Fept esent o hotBEERS AT aPR Bl Ao BrBRUREeEand Sheg o RFReELp, o

t oget her for moﬁfeﬁaszl(gréﬁpsabt & ¥RAiglet of bREchéd) QuBdlitiRdd o @rryuesmmes mfehydr ogen
or hal ogen at olm droxy group, a Cl to C6 al koxy group, a nitro group,

a cyano group? 2 or-NR 12R13, wherein R12 and R13 are identical or
di fferent andRéfeﬁbré@ln&CbﬁdlkMg?rﬁurﬁWﬂf@gedfarlﬁdﬂdat&trfsaiagmmﬂy! groapched 28 June

2005 78 Cl to rar ht or_pranc bstituted or
insubdf it ut eqetaings o BERHRS giofs,En Skt Btup Rl RELO RN FBSAEIS: m 1 or
claim 2, wher giciicipalky gloup df 340 7Aafonrtsms] eecgrodp bbfotrauiany one of the
preceding clains, wherein R4 represents an unsubstituted phenyl,

2-thienyl, 3-thi enyI 2-furyl or 3-furyl group. 5. A conpound accor di ng to

any one of the preceding cl ai rein R5 10 represents a cycl opentyl,
cycl ohexyl, pentyl, allyl, viai%xigzopynyl, benzyl or phenethyl group. 6.
A conpound according to any one o he precedi ng clains, wherein the group
-OCOC(R4)(R5)(R6) represents a groﬁ%*selected from

2-cycl opentyl - 2- hydroxy 15 2-thien-2-ylacetoxy; 2, 3-diphenyl propi onyl oxy;

g E;y/giggm;tg h n%]?h?%pl gﬁ)&/“f’@ éilﬂﬁdab%\l)? 3-phenyl -2
R® represents a hydrogen atom a hydroxy group, a methyl group or a -CH,OH
15 group; and

X represents a pharmaceutically acceptable anion of a mono or polyvalent acid.

2. A compound according to claim 1, wherein

R', R?and R®each independently represent a hydrogen or halogen-atom, or a

20 hydroxy group, a phenyl group, -OR’, -SR”, -NR'R?, -NHCOR’, -CONRR®, -CN,
-NO,, -COOR’ or -CF; group, or a straight or branched, substituted or
unsubstituted C1 to Cs alkyl group, wherein R” and R® each independently
represent a hydrogen atom, a straight or branched C, to C; alkyl group, or
togetner form a Cs to C; alicyclic ring; or R' and R?together form a Cs to Cyy

25 - aromaticora Cs to C; alicyclic ring or a 5 to 10 membered heterocyclic group;,
A represents a group selected from -CH,-, -CH=CR®-, -CR®*=CH-, -CR°R"’-, -CO-,
-0-, -S-, -8(0)-, -8{0).- and NR®, wherein R® and R'® each independently
represent a hydrogen atom, a straight or branched C, to C; alkyl group, or
together form a C; to C; alicyclic ring; and

30 R" represents a hydrogen or halogen atom, a hydroxy group, a C4 to Cg alkoxy
group, a nitro group, a cyano group, -COzR™ or -NR'™?R"?, wherein R*? and R"

are identical or different and are selected from hydrogen and straight or branched




t hi en- 2-yl propi onyl oxy; 2-hydroxy- 2-thi en-2-yl pent - 4- enoyl oxy;
2- hydr oxy- 2-t hi en- 2-yl hept anoyl oxy; 2-hydroxy-2-thien-2- yigoﬁme 2?(,)-O)Jmoyl oxXYy;

_ 2-hydroxy-2-thien-2- ylbut-3-enoyl oxy;

2-cycl opentyl - 2-fur-2-yi - 2- hydroxyacetoxy, 2-cycl ohexyl -2 20
hydr oxy- 2- phenyl acet oxy; 2-cycl ohexyl -2-fur-2-yl-2-hydroxyacet oxy; 2-

cycl opentyl - Zchkﬁ(cpé%(ylérdﬂﬂ:@rbf'aaﬁﬁing%wr branéhedl alivtedlorlimsiisstiutédt Chioen- 2-
yl acet oxy and 2 hédrolé%/-4 phenyl hi en- 2- yI but anoyl oxy. 7. A conpound

according to the preceding clains, wherein B represents 25 a
phenyl, pyrronI thlenyl, furyl, biphenyl naphthalenyl, 5,6,7, 8-

t et rahydr gnapht haI enyl , benzol 1, 3]dio |, imdazolyl or benzothiazolyl
group. 8. 8A cérFBBIE’HH'}'I%E%CE?F '7'91%‘ 1I%i'|9?ﬁ'¥‘2\)ﬂli‘8?eér??l ‘represents a phenyl,
pyrrolyl or 30 thienyl group. 9. A conpound accor ding to any one of the
precedi ng cl ai ns whe endent | Lepresent a

P oaen 4y hatomORIL BiroRT e eR! e ARG Galre WRro KBt por:

3- hydr oxypr opydpresetiée an uhbdRtituteiiheMa, 2—trﬁ§ﬂ¥|‘|?3rthreﬁi}l, 2-Rdry-ONGGuryt gioGpe or - CF3
group. 28 June 2005 79 10. A conpound according to claim9 wherein Rl, R2

and R3 each independently represent a hydrogen or hal ogen atomor a
hydr oxy gBoupA obmpoen@@mmgitoae@g@neldngwetme@ammgcmmfwméremm‘iecedl ng cl ai ns,

“aro: 18- CricriPPresentt 2 SydeRb, OGRSy, b 41/ vmv&a%gwﬁdﬁs{%ﬁ$§.”ﬁé to

claim 11, whepigdriathiyl igioup. 2 or 3 and A represents a -CH2-, - -0- or
-S- group. 10 13. A conpound according to any one of the precedl ng cI ai ns,
wherein the azoniabicyclo group is substituted on the nitrogen atomwith a

group sel gcted coﬁfp@m@a@imwwmngwb,of &mmremmgectldﬂmb, wﬁeralh&mbl@hbyl

gh((aze} Ihﬁl)r ophgﬂg@/bﬁéﬁ@j (R geqr ?eé\tgdr i l% &?ﬁadﬁ m 2§¥QQ%E@AIZFHVQFP’% yl but yl |
2- benzyl oxyet byhien-2- wacbﬁixy,l 223)drphaw;bropﬁnfﬁxwQa’ryﬁaixgmemybmsopyI
AP RTREIE WENRE p et o
(4- et hOXyphemﬁBﬂYQ-Eﬂbﬁmdny!oiy (Dryuzofyl2-Hieh- Mtpbn&-;h@%p?_mw-bxy-zmém A
conpound accoé-?fihggtatngylgg)x 231@&0%—2&“?%% ﬁperﬂ-&ﬂ’loyllo néshydroxy-Ze {hle XZ—r epresents
ylbut-3-enoyloxy; 2-cyclopentyl-2-fur-2-yl-2-hydroxyacetoxy; 2-cyclohexyl-2-
20 hydroxy-2-phenylacetoxy; 2-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy; 2-
cyclopentyl-2-hydroxy-2-phenylacetoxy, 2-cyclohexyl-2-hydroxy-2-thien-2-
ylacetoxy and 2-hydroxy-4-phenyl-2-thien-2-ylbutanoyloxy.

7. A compound according to any one of the preceding claims, wherein B represents
25 . a phenyl, pyrrolyl, thienyl, furyl, biphenyl, na_phthalenyl, 5,6,7,8-
tetrahydronaphthalenyl, benzo[1,3]dioxolyl, imidazolyl or henzothiazolyl group.

8. A compound according to claim 7, wherein B represents a phényl, pyrrolyl or
30 thienyl group.

9. A compound according to any one of the preceding claims wherein R', R® and R®
each independently represent a hydrogen or halogen atom or a hydroxy, methyl,
tert-butyl, -CH,OH, 3-hydroxypropyl, -OMe, -NMe,, -NHCOMe, -CONH,, -CN,

.35 -NO,, -COOMe or -CF3 group.




a chloride, bromde, trifluoroacetate or nethanesul phonate' anion. 15. A

conmpound according to any one of the preceding clains, Wne%j thLb(é
_azoni abicyclic group is substituted ingthe 3-position. . ﬁpound

according to claim15, wherein the substltuent at the 3-position of the
azoni abi cyclic group has R configuration. 17. A conpound according to claim

15, wherenD, t peomipeGhd hetRRdingo didid PwhEBINtR'OR? aid R3BadHiAd&®PEeRtlyi cycl i c
group has S confi %\%atl on. 18. A conpound %é:ordl nﬂ to any one of the
precedi ng cl al5PEes %Péqrﬂg?%@'}}?é?%{i@mr@ﬁb@ YFERRE OB R4, R5 and Rs has R

configuration. 35 19. A corrpound according to any one of claims 1 to 17
wher ei n tq? carbon substi ted by R4, R5 and.R5 has onflg(;g |on

June 2005 Z@mpRuE RGO e thePrerRANg a1 W §el a| m;
which §s a si n.glrﬁnt SIOFG 1 12 8; ad&neéméwmcb @Wdla}g:cm ocl:cau nNMeWcmch is: 5

(3R -3-(2, 3- ropi onyl oxy) 1- ( 3- phenoxypropyl ) - azon| abicyclo[2.2.2
]octane tri fP\FJ)" '(S%Q&ate

(3R) - 3- (2, 3- Di phenyl propi onyl oxy) -1-(3-thi en-2-vyl propyl) 1- azoni abi cycl of 2.
2.2]octane, trifluoroaceta
(3R) - 3- (zqﬁy ASRIRRHR ?Cofr(gngjfgpq@ﬁyﬁp?”@ﬁfeﬁh%'%iﬁ o3 g f‘ﬁ?@ﬁseé“til?pr opyl ) - 1-
azoni abi cycl ofGHR,. ZHeaHane-br 13- giteuimacet at e
(3R) - 3- ( 2- Hydr oxynet hyl - 2, 3- di phenyl pr opi onyl oxy) - 1- phenet hyl -
azoni abi cyci o[ 2. 2. 2] octane trifl uoroacet ate
(3R) - 3- (21ﬁb/dm>\<>mpauﬁd &@Wiﬁ@ﬂir@wtw}ecﬁd@@hﬁmmmmotml) 1 15
azoni abi cycl OL‘ bzl olct ane @ . lected
(3R 5- (2 vy QREIASEYS T oA PG P A My oenlopiih AgaPRsFseise
?é%)ni gbi( gyl(iily gframﬁ-ﬂ]mkﬁlﬂ@m@mdﬂﬁxyethyl 3- phenylall3|/! phenethyl, 3- phenylpropyl, N
-3-(2- 0X Xypr opyl)-1-
ot ant oyel o3 BYSPRERI PRIy o Bl RRR G PrSHYY - ihich 3 RSRE 4t
(3R) - 35 ( 2- Hy doxocy-tidemRamutyl, 2-bdtizgldxiethiyl 13-0nolgoxpeoy), 313¢ 3- t hi en- 2-yl propyl )
-1- azoni abi CXfa{n%[)genoxyz)]propyﬁ%e(n*}etcﬁyfh:!h%ﬁ{/lgr%?n%propyi 3-phenylsulfanylpropyi,
| 4-ox0-4-phenyibutyl, 3-(2-chlorophenoxy)propyl, 3-(2,4-difluorophenoxy)propyl, 3-
(4-methoxyphenoxy)propyl, 3-(benzol1,3}dioxol-5-yloxy)propyl.

20 14. A compound according to any one of the preceding claims, wherein X represents
a chloride, bromide, trifluoroacetate or methanesulphonate anion.

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

25 . ,
16. A compound according to claim 15, wherein the substituent at the 3-position of
the azoniabicyclic group has R configuration.
17. A compound according to claim 15, wherein the substituent at the 3-position of

30 the azoniabicycti'c group has S configuration.

18. A compound according to any one of the preceding claims, wherein the carbon
substituted by R*, R® and R® has R configuration.

35 19. A compound according to any one of claims 1 fo 17 wherein the carbon
substituted by R*, R® and R® has S configuration. '




(3R)-3-(2-Hyd roxy-2-thien-2-yl pent - 4- enoyl oxy) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de 28 June 2005

- (38R)-3-(2-Hydroxy-2-thien-2-yl pent - 4- ggoyl oxy) -1-(3-th ien-2- ylepropyl )-1 25
azoni abi cycl o[ 2. 2. 2] octane trifl uoroacetate

(3R) - 3- (2- Hydr oxy- 2-t hi en- 2-yl pent - 4- enoyl oxy) - 1- (2- phenoxyet hyl ) - 1-

azoni abi cyol oAZompdliedacudedify RENg@ne of the preceding claims, which is a single

(3R) - 3-( 2- Hydrog% 2-t hi en- 2-yl hept anoyl oxy) - 1- ( 3- phenoxypr opyl ) - 1-

azoni abi cycl of*3M2"2] oct ane trifl uoroacetate 30 . '
(3R)-3-(2-Hydr oxy 2-thien-2- yI hept anoyl oxy)-1-(3-thien-2-yl propyl)-1-

azoni abi cy Io[é Lwﬁane?‘ oro cetate

(3R) - 3- ( 221y dr BFIMPOYI] Arposding tﬁ’ M3l WSV Boxy) - 1- ( 3- phenoxypr opyl ) - 1-

azoni api cycl o[ 2. 2. 2] octane trifl uoroacetate

B o e BB U B bl 0 gy )1 20
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azoniabicyclo[2.2.2Joctane trifluoroacetate
(3R)-3-(2-Hydroxy-2-thien-2-ylpent-3-ynoyloxy)-1-(3-thien-2-yl propyl)-1-
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(3R)-3-[(2R)-2-Cyclohexyl-2-hydroxy-2-phenylacetoxy]-t-phenethyl-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
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- 2- - roxy-2-thien-2-yl acet oxy] - 1- ( 3- phenoxypr.opy
-1- azonlaé‘%ﬂ %{f%@kzgggj%i%‘@t Eﬁ'éorf’?%tﬁ%ﬁor oacet ate 35
(3R) 3- [ (ZR)- :ﬂf(mpi @lyabyéntﬂdllyﬂirmyyz-ﬁhéﬂylaeeto?y]ﬂ ¢eepttemyiglitfany|pnanyttay | -
azoni abl cycl OCJ; EQE ane ” uor atcet ate 28 June 2005
Y Soni blcyclo oc ane frifluoroaceta
(3R)-3-[(28)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-phenethyl-1-

azoniabicyclo[2.2.2]octane trifluoroacetate :

25 (3R)-3—{(28)—2—Cyclo_penty|—2—hydroxy-2-phenylacetoXy]-1-(37phenylsulfanylpropyl)—1-
azoniabicyclo[2.2.2]octane trifiuoroacetate
(3R)—3—'[(2S)'-2-Cyclohexyl-2¥hydroxy-2-thien—2~ylacetoxy]-1 -(3-phenoxypropyi)-1-
azoniabicyclo[2.2.2]octane ftrifluoroacetate ' _'
(3R)-3-[(2S)-2-Cyclohexyl-2-hydroxy-2-thien-2-ylacetoxy]-1-phenethyi-1-

30  azoniabicyclo[2.2.2]octane ftriflucroacetate
1-[3-(3-Cyanophenoxy)propyl]-(3R)-3-{(2S)-2-cyclohexyl-2- hydroxy-2 -thien-2-
ylacetoxy]-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(3R)-3-{(2R)-2-Cyclohexyl-2-hydroxy-2-thien-2-ylacetoxy]-1-(3-phenoxypropyl)-1-
azoniabicyclo[2. 2. 2loctane frifluoroacetate

35  {3R)-3-[(2R)-2-Cyclohexyl-2-hydroxy-2-thien- 2—ylacetoxy] -1-phenethyl-1-
azomablcyclo[Z 2. 2]octane trlfluoroacetate




85
1-[ 3- (3- Cyanophenoxy) propyl.] - (3R)-3-[ (2R) - 2- cycl ohexyl - 5 -t h| en- 2-

- ylacetoxy] - 1-azoni abi cycl o[ 2. 2. 2] oct ang trifluoroacetat e (

r oxy- 4- phenyl - 2-t hi en- 2-yl but anoyl oxy) -'1- ( 3- phenoxypr opyl ) - 1-
azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate 5

(3S)-3-[ (33} @c@dﬁm@ﬁ@m&m JN @ZTEQF@‘ZL?C%BerI nlrﬂfaﬁixswdwreﬁ 2-

-(3- phenox azoni abi cycl ctane brom de
(39) - 3- [(2 tgxxéxﬂcwgi@ﬁtcw'd@-%%la@a&@irflmmaéﬁ B2 y| acet oxy] - 1- (3-t hi en-2-yl pr.

opyl)-1- -
(gé) 3- [(g:?FQEB @WHg?fgkygﬁ-t%hgnﬂhQﬁlbﬁlg? I%Jt%ridy!égapg?%ﬁg%@%gﬁyl)11 ( 3- phenyl propyl

)-1 10 azéﬁ%@ﬁ'%@[% 2] YaZ‘FoEE'f“é‘?fBa 3| uor oacet at e

4-[(2Ry-2 ééocj byaowﬁmxzxmm?m@lzemwn@gawww (B phehdxgProgylypr opyl ) - 1-
azoni abi cycl o[ !oct ane trifl uoroacet

4-1(2R) - 23@[&@ 2 Zlogiameopiidenheny | acet oxy] - 1- ( 3- phenoxypr opyl ) - 1-

22001 21 YRl 26) ELIsLMIEISORRAZRSSOT ohBR 2SR, b oduc! 1
u _~

R2 R3 X @rgniabigycighet iaslare, trifigoroggptat)  Rs, R6 p, m n, A Band X are as

defined i RmETE2- gpcléﬂ@tﬂlsz RydFdky-Dthientn- ﬁacéw)@?-qqs ;fh@ﬁwmgﬁmuat erni si ng

t he nitrogen a& om of azoni abi C¥C| ic ring of a conmpound of formula

(111) 10 R43ZRHiFRCYCIQ[2- ﬁélqc@qeptﬂﬂuore@qqae 25 wherein R4, R5, R6 and p are as

defined abqiR)-2CidbrRRyIE-KydréblRphagRizbtoRY]-1 tsnthfamL.zadepyn 128 June 2005 86
azoniabicyclo[2.2.2]octane triflucroacetate
4-[(2R)-2-Cyclohexyi-2-hydroxy-2-phenylacetoxy]-1-(3-phenoxypropyl)-1-
azoniabicyclo[2.2.2]octane trifluoroacetate

15
22. A process for producing a compound of formula (I):

R1 R4

H O\[HV'%
R2
R3 X~
()]
20 wherein R', R?, R%, R*, R®, R%, p, m, n, A, B and X are as defined in any one of

claims 1 to 19, which process comprises quaternising the nitrogen atom of the
azoniabicyclic ring of a compound of formula {1l): '

OﬁRS
- . R6
N (cHy), 0

)

25 wherein R*, R®, R® and p are as defined above, with an alkylating agent of
formula (I1): '




Rl (CH2)n - A- (CH2)m- W R2 R3 (Il) wherein Rl, R2, R3, m n, A and B

are as defined above, and Wrepresents a 5 |eaving group.,g23., . -AqgEocess

~according to claim22, wherein Wreprggents a group X as defined in clains

1 or 14. 10 24. A process according to claim22 or claim23, wherein the
resulting reaction mxture is purified by solid phase extraction. 25. A
conmpound of forrmula (I11) R4 N- (CH2)P OR6 15 (IIl) wherein p,
R4, R5 and R6 are as defiqﬁd akah%,_gﬂe_g gi[gg on the azabicyclo
group is at position 3 or 4 a "is"at position this substituted
carbon has an enantionericall y~pt{re R or S configuration, 20 provided that
when R4 is a 3-thienyl grougrand R5 is a ﬁyclohexyl group R6 is not a

hydr oxy group. 26. A conpound accordi ng ¢l clai m 25, wherein the
substituent on the azabicyclo 25 group is at position 3 with R
configuration. 27 A conpound according to claim25, wherein the substituent
on the azabicyclo group is at position 3 with S confi-guration. 28 June

2005 87 28. A, 2 i BYs QBERSf atold Wa wherein the
carbon substit ﬁ%edoﬁg%ﬁﬁgqaﬁgn@ %asg'%@confell gur'adt?ilraon. e%rg.s%rrpound
according to alepvioa@rap. claims 25 to 27 wherein the carbon 5 substituted
by R4, R5 and R6 has S configuration. 30. A conpound according to any one

of clains 25 to 29, which is a single isoner. 31. A conpound according to
clai m 25 28 whifchropess E(cgwﬁmg-t@ykamgami}aremwmprqseyllaazgwwaPba@@ﬁi@@ﬁ!m acid

(3R) - 1-azabi cyglLafs?t & &4 OCt -

10 24, A process according to claim 22 or claim 23, wherein the resulting reaction
mixture is purified by solid phase extraction.

25. A compound of formula (1)

5 | (1

~ wherein p, R4, R5 and R6 are as defined in claim 1, the substituent on the
azabicyclo group is at position 3 or 4 and when it is at position 3 this substituted
carbon has an enantiomerically pure R or S configuration,

20
provided that when R4 is a 3-thienyl group and R5 is a cyclohexyl group R6 is
not a hydroxy group.
26. A compound according to claim 25, wherein the substituent on the azabicyclo
25 group is at position 3 with R configuration.

27 A compound according to claim 25, wherein the substituent on the azabicyclo
group is at position 3 with S configuration. l '




3-yl ester; (2S)-2-Cyclopentyl-2-fur-2-yl-2-hydroxyacetic acid
(3R)-1-azabicyclo[2.2.2]oct- 15 3-yl ester;

- (2R) - 2-Cycl ohexyl - 2-fur-2-yl - 2- hydr oxygcetic acid 28 June 2005
(3R)-1-azabicyclo[2.2.2]oct-3- yl ester;

(2S) - 2- Cycl ohexyl - 2-fur-2-yl -2-hydroxyacetic acid

(3R) - 1-azahi cyslcs o@n@éd@ﬁ?dirag?’to)dny%ﬁb%f claidfs 25 to 27 wherein the carbon

(2R) - 2- Cycl ohexyl - 2- hydr oxy;2- phenyl acetjc aci d 1-azabicycl o[ 2. 2. 2] oct - 4-yl
ester 32. A ph%?%@@&’tqyc%l’ﬁcéﬂggsf”g? BrFortaHs?lo® ng a conpound according to
any one of clains 1 to 21 in adm xture with a pharnmaceutically acceptable
carrier or_25 diluent., 33._ A conpound c,cor%i ng_to any.one of clains 1 to
21, or a phar nEEBAPYNIACCOTHIgIgAN PBﬁOEl@E'B}S& HB%FH‘R@F%{ Hexeday, { her apeuti c
use insa methosymafitutedant R RP an@R® hBe shierfgurationani mal  body by therapy. 30
34. Use of a conpound according to any one of clains 1 to 21, or a

phar maceuti cal conposition according to claim32, in-the manufacture of a

nedi canengof or Atcbﬁlpo&ﬁcﬁé?dcﬁﬁmdg fang one ePLibrsISto 20 whieB i@ kingle isomer.
gastrointestinal disease or disorder. 35 35. A conbination product

conprising (i) a conpound according to any one of clains 1 to 21; and 28

June 20053188 Aichmpaiit Mordmyioitid 2&f f ective in the treanent of a
respiratory, urological or gastrointestinal disease or disorder for

si nul t4neous, separate or sequential use. 5 36. A conbination product
according to clhichis35 conprising (1) a conpound according to any one of

phosphodi est or R Irydamnil-Eair 2 AamsFoneth BRI HRE brzabemige 2odion st 1 or
si mul t aneous, sepsstéi € or sequential use in the treatnent of a 10
respiratory di &%ii—eCyc o%e%tlyj/pf-ﬂ%%qﬁ-Z-ﬁy%roxyacetic acid (3R)-1-azabicyclo[2.2.2]oct-
15 3-yl ester; _
(2R)-2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid (3R)-1-azabicyclo[2.2.2]oct-3-
yl ester;
(28)-2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid (3R)-1-azabicyclo[2.2.2]oct-
3-yl ester; _
20 (2R)-2-Cyclohexyl-2-hydroxy-2-phenylacetic acid 1-azabicyclof2.2.2]oct-4-yl
‘esfer

32. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 21 in admixture with a pharmaceutically acceptable carrier or
25 - diluent.

33. A compound according to any one of claims 1 to 21, or a pharmaceutical
composition according to claim 32, for therapeutic use in a method of treatment
of the human or animal body by therapy.

.30

34.  Use of a compound according to any one of claims 1 to 21, or a pharmaceutical
composition according to claim 32, in the manufacture of a medicament for the -
treatment of a respiratory, urological or gastrointestinal disease or disorder.

35 35 A combination product co'mprising ‘
' (i a compound according to any one of claims 1 to 21; and




ABSTRACT QUI NUCLI DI NE DERI VATI VES AND THEI R USE AS MB AI\ITAGO\II STS 5 A
conpound of formula (I): R& RL ORS B (CH2)n A - (CHZ)m%

- R3 X- (1) 10 wherein B is a phenyl riggg, a 5 to 10 nenbere eteroaromatlc
group contai ning one or nore heteroatons, or a naphthal enyl, 5,6,7,8-

t et rahydr onapht hal enyl , benzo[ 1, 3] di oxol yI, or bi phenyl group; R, R2 and
R3 each i ndepeigient habthatbRpBlAd ST PARE resmbRlchaess uRdlo alhydroxy
group, a phenyw ﬁﬁ)@ NR 7R8, - NHCOR?, mcg? gic

-NO2, -COOR 7 or -Cﬁ%aéFFB’Gf?St'%?'d&egﬁ‘?%ﬁ‘ﬁ?ﬂ’ &r branched, substl t ut ed or
unsubstl tut ed {opwRiultahddls, S8drdte o uehtial Bde.and R8 each i ndependent |y
represent a hydrogen atom a straight or branched | ower alkyl group, or
together forman alicyclic ring; or R and R2 together forman aromatic or

al i cychi c36i NgA@BmMBInahiet proddncctsrdBigas Blad® 3% chppiding nt eger from 0 to 4; A

represents a group sel ect ed from - CROR10-; -CO,
-0-, -S-, -S(OL, Keyvp wdiﬁ@gyﬁn%f%sm@%ﬁ ndependent | y

repreﬁent ? hy@il)ogezlmBgé@clbﬂustaetéubrdahgme@ﬁcdmgtrmiaephdmf ragd %Mhhuauth@up, orOI .
t oget her orman all ic.r is an.integer fromO to provi de

t hat when n=0, A |sa'7‘?ﬁ¥ﬁe'€ﬁ‘?§"e"egj4@q.gg}?’ﬁ?%@ froml to 2 and the

substi tution ifrishultaidiug, besaratd 6r seqi@niBludiein the tida@ment ofda or 4 IOOS[U on
including all possi bI e confi gurations of the asymmetric . carbons; R
repredents a, tpspiptady diseggéture: 30 R19 R11 R11 R11 RI1




t

1. / S S O 28 June 2005 90 wherein R' represents a hydrogen or halogen

atom a hydroxy group, an al koxy group, a nitro group, a Ly apg up,
-C02R12.0r -NR12 R13, wherein R12 and R13 5 are identical“or di‘fte&rent-and
are sel ected from hydrogen and strai ght or branched | ower al kyl groups, or
a straight or branched, substituted oB9unsubstituted |ower alkyl group; RS
represents an-al kyl group of 1 to 7 carbon atons, an al kenyl group -
containing 2 to 7 carbon atons, anABBERRAYIT group containing 2 to 7.carbon
atons, 10 a cycloalkyl group of 3 to 7 carbon atons, or a group of fornula
R11 wherein g = 1 or 2 and R71 is as defined above; R6 represents a

hydrogen at omuRuRYSoMEDBRRIVES BRI LERS BUR £S v 5 up; and 15
represents _ ol yval ent

aci d.

5

A compdr_und of formula (1):

R1 R4

+ .
(CH)— A — (CHp)i—N=(cn): R6

R2 .
R3 - X
LU/

10 wherein B is a phenyl ring, a 5 to 10 mem,befed heteroaromatic group- -
containing one er more heteroatoms, or a naphthalenyi,: - 5,6,7,8-
tetrahydronaphthalenyt, benzo(1,3]dioxolyl; or btphenyl group; '

RY, R2 and R® each independently represent a hydrogen or halogen atom or a '
hydroxy group, a phenyl group, -OR’, -SR’, -NR'R?, -NHCOR', CONR7R3 CN
15 ' -NOZ, -COOR’ or -CF; group or a straight or branched substituted or

'  unsubstituted lower alkyl group, wherein R” and R® each 1n‘dependently represent
a nyd‘rog‘en atomn, a straight or branched lower alkyl group, or together form an -
_élicyclic ring;-of R' and R? together form an._aromatic‘ or' alieyclic fing or a

" heterocyclic group . - . |
20 . ' pisan mtegerfrom 0to 4, 7
- ‘A represents a group selected from -CHy-, -CH=CR"®-, -CR*=CH, CRQR"’---CO— -
0., -, -S(0)-, -3(0)2~ and NR?, whereln R’ and R™ each mdependently'.”
' represent a hydrogen atom a straight or branched Iower alkyt- group, or together
form an alicyclic ring; o '
25 ~ mis an integer from 0 to 8, provided that when m=0, A'is not -CHz-
| pis an integer from 1 to 2 and the substltutlon in the azonla bicyclic nng may be '
in the 2,3 or 4 _pos:t;on including ail possible confi gurat_xons of the asymmetnc_ |
_ carbons; ' | '
R“ }epresents a_group of structur'e:' :
30




10

15

28 June 2005

90

~ wherein R"" represents a hydrogen or halogen atom, a hydroxy group, an alkoxy

group, a nitro group, a cyano group, -CO-R" or -NR"R", wherein R'? and R™
are identical or different-and are selected from hydrogen and straight or branchéd
lower alkyl groups, or a straxght or branched, substituted or unsubstituted lower
alkyl group; _ ' |
R® represents an alkyl group .of 1-to 7 carbon atoms, an alkenyl -group

o contalmng 2to 7 carbon atoms an alkynyl group contammg 2t07. carbOn atoms

a cycloalkyl group of 3t0 7 carbon atoms, ora group of formula

R11

-~ wherein q=1or2and R” is as defined above;

R® represents a hydrogen atom, a hydroxy group, a methyl group or a -CH20H

-group; and

X represents a pharmaceutlcally acceptable anion of a mono or polyva!ent acid.

L




