16 Cct ober 2006 1 NEW PYRRCLI DI Nl UM DERI VATI VES This invention relates to
new t her apeutical |y useful pyrrolidiniumderivatives, tolé6§berti¥esses
for their preparation and to pharmaceutical conpositions containing them

5 The novel structures according to the invention are antinuscarinic agents
with a potent and long |asting effect.-1n particul ar, these conpounds show
high affinity for M3 nuscarinic receptors. This subtype of nuscarinic
receptor INE WRWLID[NI%!MD@RMAWVESTDOM muscl e and nedi ates the
excitatory egfects of the parasynpathetic systemon 10 gl andul ar secretion
and on the contraction of visceral snooth nuscle (Chapter 6, Cholinergic
Transm ssiTai.invehtith RBlatBe fnél tidrapedtbANTRERN PEOlidEILH dBHVAtivhs b Be@EOne, New
Yor k, 1995%?&PIVB anta oni sts are therefore known to he useful for treati ng
di seases P ﬁ%%é?r@ 5 PERpaggfioniand; tg pharracgulinal pRRIians Goptainipg thepy,
excesskve gl andul ar secretion or by snooth nuscle contraction (R M Eglen
and S.S. Hegde, (1997), Drug News Perspect., 10(8):462- 4692564‘1 Exanpl es of
this ki ndTBnayel éﬁ%@reara@wré!m tpélﬂ%myeretiogar@@mtgn%ﬁféﬁn@ﬂ@n thea ppjetr uct i ve
pul monar y agld ﬁ)ﬁ%%tlﬁ G, In%é?l’lﬁﬁrt ihese BERAPSUNGE shEWRRIH Sifikity fof Mg, ast hrma,
cough and 20 rhinitis; urological disorders such as urinary I ncontinence,
pol I aki ur MSCaHWiRTegRRIPIS. dhis sUhtvpasf BuseRTiNrIRCeRIgR PEpReSHnglandsangni ¢
‘cystitis; gf888thnistie?Hd MadiafisIRE Q%:t%toﬂ"@ﬁerﬁ’sg f thé béﬁagghﬁab%we Lysi¥Rdhone,
spastic colitis, diverticulitis and tic u cerati car di ovascul ar

di sor d8r sylsndarseciatigaang Q"dh@l@@@tf@tiﬂlmgfW@@}@Mﬂh@@ﬁﬁﬁ@b@@ 6, Muscarinic

Recept or  CagRoi TARSmARIADRN . Ra ARfadbith

Phar macol gg?ca@t‘%a%ﬁs @her apeut ngtgogql It gﬁdh%lﬁ_z\]_ﬁﬁt%ﬁe Ngw Yor Kk,
2001). - TherkgdRPands of the invention can be used alone or in association
Wi th other drugs commonly regarded as effective in the treatnment of these

di seases. For exanple, they can be adm nistered in conbination with
(32-agoni B smmoeistsi ate thexeforeaknavrgiodedrseds for beatingpdiphastisasdaeaciesised by an -

hi bi
- !sgp;rg gr@?'%gé ?WE{}@%Qqﬁpéh%%gsf%%%w r%&?re igh Pﬂj gg}ntogmsease The
new pyrr mmmmdﬂdﬂrEglan and $S.8fHedde, (m&hnnnmwasé’eirmecthth):MZ-mgjuct ure
of formula (1): 16 COctober 2006

Examples of this kind of diseases are respiratory disorders such as chronic obstructive
pulmonary disease (COPD), bronchitis, bronchial hyperreactivity, asthma, cough and

20 rhinitis; urological disorders such as urinary incontinence, pollakiuria, neurogenic or
unstable bladder, cystospasm and chronic cystitis; gastrointestinal disorders such as
irritable bowel syndrome, spastic colitis, diverticulitis and peptic ulceration; and
cardiovascular disorders such as vagally induced sinus bradycardia (Chapter 7,
Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman’s The

25 Pharmacological Basis of Therapeutics, 10th edition, McGraw Hill, New York, 2001).

The compounds of the invention can be used alone or in association with other drugs
commonly regarded as effective in the treatment of these diseases. For example, they can
be administered in combination with B,-agonists, steroids, antiallérgic drugs,

30 phosphodiesterase 1V inhibitors an/or leukotriene D4 (L.TD4) antagonists for simultaneous,
separate or sequential use in the freatment of a respiratory disease.

The new pyrrolidiniumn derivatives of the invention have the chemical structure of formula

{tx




2 RLRA*~OD (CH2)" -A- (CH2)mN) O R2 R3 (1) wherein Bis a phenyl,
napht hal enyl ,. 5,6, 7, 8-t et rahydr onapht hal enyl , benzof 1, 3¢ &icteksr 30060r

bi phenyl 5 group or a 5 to 10-nenbered heteroaromati ¢ group contai ning one
or nore, for exanple 1, 2, 3 or 4, heteroatons selected fromN, 0 or S
R, R2 and R3 each independently represent a hydrogen or hal ogen atom or a
hydroxy, phenyl, -OR5, -SR5, -NR5R6, -NHCOR5, -CONR5R6, -CN, -NO2, -COOR5
or -CF3 group, or 10 S strai ght or branched, optionally substituted |ower
al kyl group; or R and R2-+Qgether forman aro i ¢ oroalbcyclic ring or a
heterocyclic group; RS5 3 R6—eaeH,) | -ndgpengdsif | Vi ep esgr/lt a hydrogen atom
a straight or branched, 5, 0pt i onal | y substitute wer al kyl group, or
together forman alic kglg; nis an integer_fromO to 4; A represents
a group sel ected from<=CH2-, ¥YCH=CR7-, -CR7=CHX -CR R6-, -CO, -0-, -5-,
20 -S(O -, -S(O2- and -NR -, wherei )R and R6 each independently
represent a hydrogen atom a straight or branched, optionally substituted
| ower al KYI B%OUp, or together forman alicyclic ring; mis an integer
fromO to 8 25 R4.represents a |lower al kyl group; D represents a group of
formula i).,or ji) -- -—----- _-- -_-----

R9

5 group or a 5 to 10-membered heteroaromatic group containing one or more, for example
1, 2, 3 or 4, heteroatoms selected from N, O or S;

R', R? and R? each independently represent a hydrogen or halogen atom, or a hydroxy,
phenyl, -OR?®, -SR®, -NR°R®, -NHCOR?, -CONR’R®, -CN, -NO,, -COCR?® or -CF3 group, or
10 a straight or branched, optionally substituted lower alkyl group,

or R' and R*together form an aromatic or alicyclic ring or a heterocyclic group;

R®and R® each independently represent a hydrogen atom, a straight or branched,
15 optionally substituted lower alkyl group, or together form an alicyclic ring;

n is an integer from 0 to 4;

A represents a group selected from -CHy-, -CH=CR'-, -CR’=CH-, -CR'R’-, -CO-, -0-, -S-,
20 -8(0)-, -S(0),- and -NR’-, wherein R” and R® each independently represent a hydrogen
atom, a straight or branched, optionally substituted lower alkyl group, or together form an

alicyclic ring;
m is an integer from 0 to 8;
25

R* represents a lower alkyl group;

D represents a group of formula i) or ii}




R10~ R11 wherein R represents a group selected from phenyl, 2-furyl,
3-furyl, 2-thienyl or 3-thienyl; 5 R10 represent a grou’gﬁééﬂob%&?é)ﬂﬁfrom
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl or C3-C7 cycloalkyl; and R’
represents a hydrogen atom or a hydroxy,, nethyl, or -CH2OH group; 10 the
cyclic groups represented by RO and RLO“Wei ng optionally substituted by one
or two  substituents selected from hal ogen, straight or branched,

optional ly substituted |owefy alkyl, hydroxyj optionally substituted |ower
al koxy, nitro, cyano, -CO2R12 or - NR12R13, wherein R12 and R13 are
identical or different and are sel ected from/tydrogen and straight 15 or
branched, optionally substituted | ower al kyl upRtt Q represents a single
bond or a -CH2-, -CHZ-CH2-, xp-§° -O CH2-, -S-) -or -CH=CH group; 20
X represents a pharmaceuti c%]ﬁ’kaccept abl e anig a nono or pol yval ent
acid; including all individu stereoi soners a xtures thereof with the
proviso that in those conpounds wherein B is pher RO is unsubstituted
phenyl, 25 R10 is unsubstitued phenyl or unsubstituted C3-C7 cycl oal kyl,
R' is hydyesn or hydroxy, the sequence - (CH2)" -A- (CH2)m - is not one
of nethylene, ethylene or propylene. In a first aspect of the present

i nvention, there is provided a conmpound of fornula (I): 16 Cctober 2006 3a

RL R4 D E(g%?l)egents% groli sk Bleli frofn Pherfgh 288nd,i3-furyl (2-Ihisdyeoes-thieriyli s a

phenyl , naphthal enyl; 5,6,7,8-tetrahy fonaphthalenyl, benzo[ 1, 3] di oxol yl or
bi pherfyl group or a 5 to 1 O-nenbered heteroaromatic group containing one

or nore het prPALLE group selected from phenyl, 2-furyl, 3-furyl, 2-thienyt, 3-thienyl or C5-C;
cycloalkyl,

and R" represents a hydrogen atom or a hydroxy, methyl, or -CH,OH group;

10
the cyclic groups represented by R® and R being optionally substituted by one or two

substituents selected from halogen, straight or branched, optionally substituted lower
alkyl, hydroxy, optionaliy substituted lower alkoxy, nitro, cyano, -COzR'?or — NR'R™,
wherein R'? and R are identical or different and are selected from hydrogen and straight

15  or branched, optionally substituted lower alkyl groups;

Q represents a single bond or a -CHz-, -CH,-CH;-, -O-, -O-CHz-, -S-, -S-CH,- or -CH=CH-

group;
20 X représents a pharmaceutically acceptabie anion of a mono or polyvalent acid;
including all individual stereoisomers and mixtures thereof
with the proviso that in those compounds wherein B is phenyl, R? is unsubstituted phenyl,
25 R" s unsubstitued phenyl or unsubstituted Cs-C; cycloalkyl, R"' is hydrogen or hydroxy,

the sequence — (CHa), — A — (CHz)m — is not one of methylene, ethylene or propylene.

In a first aspect of the present invention, there is provided a compound of formula (I):




selected fromN, 0 or S; Rl, R2 and R3 each mdependentlY represent a
hydrogen or hal ogen atom or a hydroxyl, phenyl, - &RstobeN}IRG,

- NHCOR5, - CONR5R6, -CN, -NO2, -COOR5 or -CF3 group, or a straight or
branched, optionally substituted Cl-C&gal kyl group; or RL and R2 together
forma 5- to 14- nenbered aromatic ring or a C3-C8 alicyclic ring or a 5-
to 10- nmenbered heterocyclic group; R5 and R6 each independently represent
a hydrogen atom a straight or branched, optionally substituted Cl-C8

al kyl group, or tog#@&ther forma C3-C8 alicyclic ring, n is an integer from

0O to 4; Arepresents roup sel ect ed from CHR4 =CH,
-CR7R6-, -CO, -0-, - (O, - @9 &3 ern R? andR6each
i ndependently represe ydr‘%@e)m z%m'r-drl ght} orObranched,
optionally substitute C8 al kyl gr oup, or toge+ttéer forma C3-C8

alicyclic ring; mig an inggger fromO to 8; 1 —October 2006 3b R
represents a C7-Ce al kyl group; D represents a group of formula i) or ii)
97 RO0 R91 Q ~. wherein RO represﬁ ts a group selected from phenyl,
2-furyl, 3-fury|, 2-thienyl or 3-thienyl; R10 represent a group sel ected
from phepydrein2-furyl, 3-furyl, 2-thienyl, 3-thienyl or C3-C7 cycloal kyl;
and R1L 1 represents a hydrogen atom or a hydroxyl, nethyl, or -CH2OH group;
the cyclic groups represented by RO and R10O being optionally substituted by
one or two substituents selected from hal ogen, strai ght or branched,

opt i onal B ¢ apYl parfibelenyl.ds6.74 Wﬁhquﬁpbmenybpenm Bidipxalybarthihendd C1- c8
al koxy, R 13 are

in R12 a
Cdont | ool 8 F1E M men SR BerCloa A e sk e Ban o e e o
br ancheoge[@ggdm@tql m@tg)str tuted C1-C8 al kyl groups; Qrepresents a single
bond or a -CH2-, -CH2-CH2-, -0-, -O-CH2-, -S-, -S-CH2- or -CH=CH
Rf, R? and R® each independently represent a hydrogen or halogen atom, or a hydroxyl,
phenyl, -OR®, -SR®, -NR°R®, -NHCOR?®, -CONR®R?, -CN, -NO,, -COOR?® or =CF; group, or
a straight or branched, optionally substituted C;-Cs alkyl group;

or R' and R? together form a 5- to 14- membered aromatic ring or a Cs-C; alicyclic ring or

a 5- to 10- membered heterocyclic group;

| R® and R°® each independently represent a hydrogen atom, a straight or branched,

optionally substituted C4-C; alkyl group, or together form a C;-C; alicyclic ring;

n is an integer from 0 to 4;

A represents a group selected from —CHj-, -CH=CR'-, -CR’=CH-, -CR’R®-, -CO-, -O-, -S-,
-8(0)-, -S(0),- and —-NR’-, wherein R” and R® each independently represent a hydrogen
atom, a straight or branched, optionally substituted Cs-Cg alkyl group, or together form a

C,-Cs alicyclic ring;

m is an integer from 0 to 8;




group; X- represents a pharmaceutically acceptable anion of a nono or

pol yval ent acid; ------------- -c-c---" f e e 186 Bstobpe?t08006 - 3¢
including all individual stereoisonmers and m xtures thereof; wherein said
optionally substituted al kyl groups arg .unsubstituted or substituted by 1
or nore substituents selected from hal ogen atons, hydroxyl groups and
Cl-C8 al koxy groups and said optionally substituted al koxy groups are
-unsubstityted or substituted by 1 or nore halogen atom wth the proviso
that in Rhepesepifpountsaliaireiti B i s phenyl, RO is unsubstituted phenyl,
R10 is unsubstituted phenyl or unsubstituted C3-C7 cycloalkyl, R' is

hydr ogen or hydroxyl, the sequence - (CH2)" - A- (CH2)m- is not one of
net hyl eng regsbetteaerdlp RFQMUIENS: i)l N a second aspect of the present
invention, there is provided a process for producing a conpound of fornula
(I'), as defined above, which process conprises reacting an alkylating
-agent of fornmula RA&-Wwith an internediate of formula (I11). RLB- - ( D
(GIrn A (Gz)m-Na p RR 3 (ig whereinm n, AL B, DL Rl, R2, R3 and R4
are as defined above and Wis any suitable |eaving group. Further

obj ectives of the present i ntion are to provide processes for preparing
said conpoungs; pharnmaceu 6npositions conprising an effective anpunt
of said c@ngggds; t he use conmpounds in the manufacture of a

medi cament RitT the 16 COct obef -4 treatnment of diseases susceptible of
bei ng i nproved by antagoni sm muscarinic ‘receptors; and nethods of
treatnent of di seases suscepti bFe to anelioration by antagonism of M
muscarini ¢ receptors, which nmethods conprise the adm nistration of the
compoundgnffint he invention to a subject in need of treatnent.

6

R® represents a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl or 3-thienyl;

R' represent a group selected from phenyl, 2-furyt, 3-furyl, 2-thienyl, 3-thienyl or C5-C;
cycloalkyl;

and R"" represents a hydrogen atom or a hydroxyl, methyl, or ~CH20H group;

the cyclic groups represented by R® and R" being optionally substituted by one or two
substituents selected from halogen, straight or branched, optionally substituted C;-Cs
alkyl, hydroxyl, optionally substituted C,-C; alkoxy, nitro, cyano, -CO;R" or -NR'?R",
wherein R'? and R™ are identical or different and are selected from hydrogen and straight

or branched, optionally substituted C,-C; alkyl groups;

Q represents a single bond or a —CH,-, -CH,-CH,-, -O-, -O-CH,-, -S-, -§-CH;- or -CH=CH-

group;

X represents a pharmaceutically acceptable anion of a mono or polyvalent acid;




5 Certain 3-pyrrolidinol esters, including sone pyrroI|d|n|un1der|vat|ves
which fall outside the scope of the present invention, Hé@@obééﬁ)élsclosed
in US 2,956,062. In the quaternary ammoni um conpounds of the pr esent
invention represented by formula 10 (3g)-, an equival ent of an anion (X-) is
associated wth the positive charge of the Natom K may be an ani on of
various mneral acids such as, for exanple, chloride, brom de, iodide,

sul phate, nitrate, phosphate, or an anion of an organic acid such as, for
exanpl e PeHeipg &l 'nda%{aé%tereor%an@ai @nd mixteathereati trate, oxal ate, succinate,
tartrate, malate, mandelate, trifluoroacetate, nethanesul phonate and

p-tol uenesul phonate. X- is preferably an anion 15 selected from chloride,
brom de, whetgindgid sptbRAIBtsRbstiiitel alkg) gro0ps BreQinsasfitdéCor SRRt by PXal at e,
succinate or trifluoroacetate. More preferably X- is chloride, bronlde
trifl uorroam@sﬁueﬁtasﬂacted &pmmmamaﬁwdwxg! gropssanid €4~ Gmllsowgfbmsabl y

chl ori de, nlde trlfhuoro etate or net hanesul phonat e. use

herein, [ Soﬂ' Wt'OQ?'Ji’L&B‘bé Hieg@lkaxy royms aps UntuRRiHied, o Srptiited %ﬂ@émc’fﬁ a

| ower a”ﬁMﬁe QpoHpP- A lower alkyl group contains 1 to 8, preferably 1 to 6
and nore pre erably 1 to 4 carbon atons. In particular it is preferred
that such an al kyl group is represented by a nethyl, ethyl, propyl,
|nclud|ng i -propyl, or butyl including a n-butyl, sgc- butyl and tert-butyl
group. 29 be@upmvaﬁq thatgp bwse campaundswierain Bis pgemdpﬂ isngnsubstitdedhrieayin

or ot or afff Es?t'fr%wbat‘ﬂetsg n’?%ﬂhﬂ%rd“'bﬁ?ib?‘ﬁvtﬁﬂ Gty fioak Ry i Bt o Bt
ment i 0“&%%@@@% t@?zns%bﬁét'ofnato?ﬁqeﬁ{yle;& gIE EP'?dop{lléﬁ@ posi tion
nor e substl Uent s , or subst i

by one or r exanpl e ents. Wen
two or 30 nore substituents are present, each substituent may be the sane
or different. The substituent(s) are typically hal ogen atons, preferebly
f1 uori ddn arsepend aspechgfdhoRipset ln\ank@whge@wwdmi RP¥aLegs mn;psoctmmaoned

h l.ko h ' f
1o 5, kP Bombun DiEs Rt atsr BRER sirPts bt e ariRo Bore, 1t he 16
Qct ober 38fing age MY TR ARIDIRAVE ith anhﬁémdpgtéamﬁﬁmgr(nstral ght and

optionally substituted in any position by one or nore substituents, for
exanple by 1, 2 or 3 substituents. Wen two or nore

R1

. ‘ o
ﬁ' (CH,), —A —(CHz)mmNg/ }3_(

R2 R3
()

()

whereinm, n, A, B, D, R1, R2, R3 and R4 are as defined above and W is any suitable

leaving group.

Further objectives of the present invention are to provide processes for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said

compounds; the use of the compounds in the manufacture of a medicament for the




substituents are present, each substituent may be the sane or different.
The substituent(s) are typically hal ogen atoms, nost preﬁ@ﬁh%ﬂ@W$QQﬁor|de
atons. Preferred F 5 optionally substituted alkoxy groups i ncl ude et hoxy,
et hoxy, n-propoxy, i-propoxy, n butoxy, .sec-butoxy, tert-butoxy,
trifluoronmethoxy and difl uoromet hoxy. CﬁCIoaIkyI groups and alicyclic
groups nentioned herein, unless otherwi se specified, typically contain
from 3 t eredtraéition ﬁisééﬁﬁsusl@épﬁlﬁé sbbaind improvkd tsy dntageriian caM3meuscayinitoal kyl

10 groups and alicycljc ri s of 6 carbon 0 i ncl ude cl opropyl,
cycl obut yFCeR 2?51 iplod ?/te'feb‘ﬁg eas@?épﬁpﬁé'?qéﬁgﬁﬁgag%ﬁgi ning from3
to I7 ﬁ ar mmg@h@ﬁoﬂmh\&eanmwé&ptdty lwHidromethogé cdmpfisétheaidirimistedtionsof and

cycl ohep

used _herein an aronpfic rin 0 typically contains
from5 tﬁq_g{ommt‘g\d@o&g}eylngeqtgnltga st Jeefeff‘&?ﬁgé’? Efﬁ%‘ eIﬁ'iarrpl es of aromatic
groupg i ncl ude phenyl and naphthalenyl A heterocyclic or heteroaronatic
group nentioned herein is typicall 5 to 10 nenbered roQ h,as a 5,
6 or 7 n&AS@IEPYTRiGNOl Esler .'rﬁﬁlweﬁwwyﬁw@nﬂe#@ﬂwwsﬁ@vm%r ok PUEITer T o N
S and Q. tﬁé’&cfp@'dfﬂwe Presént isveitiod, Hik AR sAd th DEE5eaBl0620r ef erably 1 or 2
20 heteroatonms. A heterocyclic or heteroaromatic group nay be a single ring
or two or nore fused rings wherein at |east one ring contains a

het er oat giinia &? AR @RnGs obihe YRSSehD Rl brRLAREL S by Rt | dy!

perazin i nyl, thionorpholiny %rro i m dazol

Pm dd#ol {! .amqun@}qr&%an Apion (Kamssaylatedu\@m ems%gm charge phithe, %mzq nyl ,
pyrim di gyype #Wél‘ulgl‘%f \F'e}fious'rﬁiﬂgilal %él&yéuch'a%ofd?‘éﬁéﬁhble bﬁgﬁ&é’ lbrorhing 8@y, .

purinyl, U|no | zi nyl, 1soquinoly qui nol'y hal azi' nyl,
napht hyr sdiphele, nlqatengh@ﬁnham or gnianieAsI B prganid am@wmas forexpmplerfprmate,

qui nucl i di e ridi éa@@%ﬁ‘llarat?y&t?gtgléﬁéa tc% %Eﬁﬁ&b}’{a Plbf‘en)ﬂand@é%rml es of

het er oaromati ¢ groups I ncl'ude I enyl, r

i m dazol mﬂuom@n@f@tehmm@qsulpmnateuawIp-toh’yenaaldwmnate éyably pyanigndi nyl |
py“q Z1 DYbetel ﬂL%’rLondé‘% %! iodiBl! duiptat %H&aﬂé"f)shn é’c}é‘tﬁté‘%éﬂla

pht ha azi ny? yri d qui no’ka e[ qui nazo Cl nno I hyl ,

tri azol ybxalate, ﬂ;acam qnmﬂu@OaMatesh‘brmme@ablath crh@pﬂdeabromldmcl udes a

fluorine {0 chlorine
or "br oni HEEGieREEE: 1R BF e BRirple o slitRhb Bty ciididelC (11 5

r epr.esenbson@deeiudroageiate or miethBesulphavaté., furyl, bi phenyl, naphthal enyl,

5, 6, 7, 8-tetrahydronaphthal enyl, benzo[1, 3]di oon yl, 16 COctober 2006 -6
i m dazol yl or benzothiazolyl group. Mdst preferably B represents a phenyl,

t hi e@@l As used herein, an alkyl group can be straight or branched, and is typically a lower alkyl
group. A lower alky! group contains 1 to 8, preferably 1 to 6 and more preferably 1 to 4
carbon atoms. In particular it is preferred that such an alkyl group is represented by a
methyl, ethyl, propyl, including i~propyl, or butyl including a n-butyl, sec-butyl and tert-butyl
group. '

25
Optionally substituted lower alkyl groups mentioned herein include straight or branched
alkyl groups containing from 1 to 8, preferably from 1 to 6, more preferably from 1 to 4
carbon atoms as mentioned above, which may be unsubstituted or substituted in any
position by one or more substituents, for example by 1, 2 or 3 substituents. When two or

30 more substituents are present, each substituent may be the same or different. The
substituent(s) are typically halogen atoms, preferebly fluoride atoms, and hydroxy or
alkoxy'groups.

Alkoxy groups mentioned herein are typically lower alkoxy groups, that is groups
35 containing from 1 to 8, preferably 1 to 6 and more preferably 1 to 4 carbon atoms, the




pyrrolyl group. B may be unsubstituted or substituted with one, two or
three groups (R to R3) which may 5 be in any position &fQckber?2606. In the
preferred conpounds of the invention R, R2 and R3 each independently
represent a hydrogen or hal ogen atom gr a hydroxy, nmethyl, tert-butyl,
-CH20H, 3-hydroxypropyl, - Ove, -Nwe2, "¥NHCOVe, -CONH2, -CN, -NO2, -COOw
or -CF3 group. In the nost 10 preferred conpounds R1, R2 and R3 are

hydr ogen,hylitacarbonechairhbaing beanehedwidst@ight any pptiaidlly sibstisuted BLdrstpdsitibadyor
substituted with aon for anpl, e, wh is eny| roup it may be
subot | vl I ot U AR of ShoifRR ek Btk erts B b B iRy
groups Wsubktituents agppresent; efchosubstitabyt maynbé td sun@or, dufferean dhe-tol yl,

3- cyanophe 5, oxyphen uorophenyl
Preferred E%‘%%ﬁ%é%ép F‘frﬂégg% t°§¥ ﬁ'é%’@fae\ﬁiﬂ@( g'r"??dﬁ a?oras ﬁDrre is an

l gtHg%ﬁ fdpg%hallyfsek/%tﬁuteﬁ&ﬂtdx? Igr@rpb)?nclude&nelvlgoﬁy e’fllﬁtikyf Pn-lpﬁjvoﬁﬁ,ﬁfpﬁ'@zjcﬁcy. nﬁ:HZ-,h

- o , = 0 st eferr conpounds are those
wher ei n Ru_fogryase_%oxy, t@ﬁ@fﬂ-"y'g’r’ﬂ‘%@m‘g‘mﬁb&m “@BP'{EﬁP?(V'preferred conpounds
of formula (1) are those wherein the pyrrolidiniumgroup is substituted on
the nitrogen atomwith a Cl1-C4 al ég/ group and another group selected from
3- phenoxy¥FeAY! grouphand Ricvelgrouns mrRatRnes harein. Wi thwse@pﬁﬁéﬁ& butyl,

3- phenyl py; I;contém(f?orhmbmamkpﬁre@‘ém{ fohfs id @'@érﬁ@ﬂi‘ ara;%ymaeaueyr
2- benz 1c£)}\;I oxyet hi en-2-y

: rrol -
3-thi Qf%%@éﬂﬁ"w@cﬁﬁﬁ‘ﬁﬁ%?ﬁ @16%’28%? oms 'QCPFIBICWPRTHBHWY&M"HM propyl ,
3- ph I I
?zezy6%%@I\Iyarg%zﬁk';@’%ﬁzﬁ%‘k‘l’%@rrgﬁf%‘a'g'"g;r°r%?I%rrerbgrsr%fﬁsy;"grgsyr

- (bi pheﬁyqzioakg gERUps Y 3J916, carbon atoms and cycloheptyl.
-(5, 6,7, 8-tetrahydronapht hal en- 2-yl oxy) - propyl ,
- (napht haI en- 2-yl oxy) propyl, 3-(naphthal en-1- yI oxy) propyl,
- (2- chl ésashe hgse}r) BIII emmatlcsmgsr GEOWYMP’WIWMHI%WWPGWPfefefably 5to 10
54, e A A g S RS o
-(4- nethoxyphenoxy)propyl 3-(benzo[ 1, 3] di oxol - 5-yl oxy) propyl,

2- 3= (3= di ' I
E a-carlg HEReroBy ggr;gée &Qérln?%@%rﬁg? ﬂreﬁg%exﬂy@épem@ RR2AEY 4B 18AY membered
- (
-

4- ac eg;duansuuhmmax@ ppY opehbergbadup dcantainiog yoaob ioyé béteraskyne selpoled
4-(3- H’qurrl\(l))g Bheey 'Tl/B’ @SIRP)‘IyQ Py &% Ilreteﬂogtogré Qlkeeﬂreg&q 6prefe7ably 1or2

20 heteroatoms. A heterocyclic or heteroaromatic group may be a single ring or two or more

wwwwwwwwwwww

fused rings wherein at [east one ring contains a heteroatom. Examples of heterocyclic
groups include piperidyl, pyrrolidyl, piperaziny!, morpholinyl, thiomorpholinyl, pyrrolyl,
imidazolyl, imidazolidinyl, pyrazolinyl, indolinyl, isoindolinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyt, purinyl, quinolizinyl, isdquinolyl,

25 quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
quinuclidinyl, triazolyl, pyrazolyl, tetrazolyl and thienyl. Examples of heteroaromatic groups
include pyridyl, thienyl, furyl, pyrrolyl, imidazolyl, benzothiazolyl, pyridinyl, pyrazolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indazolyl, puriny, quinolyl, isoquinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, triazolyl and pyrazolyl.

30
As used herein a halogen atom includes a fluorine, chlorine, bromine or iodine atorn,
typically a fluorine, chiorine or bromine atom.

Preferred compounds of formula (1) are those wherein B represents a phenyl, pyrrolyl,
35 thienyl, furyl, biphenyl, naphthalenyl, 5, 6, 7, 8-tetrahydronaphthalenyl, benzo[1,3]dioxolyl,




3-(2- hydr oxynet hyl phenoxy) propyl, 3-(3- hydroxynethylphenoxy)propgl,
3- (4- hydr oxymet hyl phenoxy) propyl , 3-(2-hydr oxyphenoxy) pr dp{ctober 2006
3-(4- hydroxyphenoxy) propyl, 3-(3-hydroxyphenoxy) propyl,
4-0x0-4-thien-2-ylbutyl, 3-(1-nethyl-] Fﬂ-inidazol-2-y|su|phanyl)propyl,
3- (benzot hi azol - 2-yl oxy) propyl, 5 3-benzyl oxypropyl, '

6- (4- phenyl but oxy) hexyl, 4-phenoxybutyl, 4-(4-fluorophenyl)-4- oxobutyl or
4- 0x0- 4- inktagblglankienzdibiazolprgrbap.ridast prefetablysk repressotsnal phewidribienyldie
pyrrolldlghgplﬁr Hp is substituted on the nitrogen atomwith a Cl-C4 al kyl
gr oup and’ er - group sel ected from 3-phenoxypropyl, 10 2-phenoxyethyl,
3-phenyl al l yl, phenet hyl, 3 phenylpropyl 3-(3- hydroxyphenoxy)propyl 3

(41 vor aphepmant oiRKhea oS BIEAH BEORYD o frQgofol phap O@whwgy

3-(neﬁhybpheayypaﬁﬁm@mnﬂmnﬂng 3- phenyISUIphanyIpropyI 4- ox0- 4- phenyl but yl ,
4- (4-fl uorophenyl) -4-oxobutyl, 3-(2- chlorophenoxy)propyl,

3-(2, 4-di fl uorophenoxy) propyl, 3-(4-nethoxyphenoxy)propyl, 3- 15

(benzo[ 1 )3t pimféheﬂ CPinpBYNdY affté invEXNEOITRS R ahd &3 pach Midepemderttig represent a

d t wh th I bstitut th
ni 11 ogen TABGRENAT FRSBRL= o Ry R e B S o B, 5 B bt rom
g FQGSSXFMQPNMezZI\HWMGM@UMHm -GND?IW I-@tbee,orpOEQQﬂohlysl In tBe pietiy | pr opy! ,

ro eno or ophenpx ro
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conpounds of formula (1) are those wherein Dis a group of formul a 1) and
wh in R9 I t d f h I 3- t hi I
or 51 e ook BB SRt bR iR o oot oBoytar s plt 'y
sel ect edgrdupi MBPBY substitithd Rk 2, @Jrurddsvtloﬁ E)kérmﬁles &@Bbﬁtﬂb&dpl’feﬁ?ﬂ ohexyl or

cycl opentyl nore preferably &hen -t hi enyl, ycl ohexyl or cycl opentyl;

and R11 BEOURSHUGTTRSY HPsRRSIt I%%ilcﬂw inclydingo an 366 ﬁﬁe'uh dyanophaitita 1)

wher 5N Bnj 3- I@dﬁfx?bﬁér?farﬁcpﬂémlénd i luo Fleu%ﬁ’ wherein Qis a single bOﬂd or
an oxygen atom and R71 is a hydrogen atom or a hydroxy group. 16 Cctober

2006 -8 The conpounds of the present invention represented by formula (1)

have at akred wnp&mdw do% )saremeavf]hefraﬁ n&2%H ep? ,ﬁt@ah Irﬂeéé?%o’iﬂ Py 3 of

the pyrrolidiniumring er at N at om o yrrol |d| ni um

ring. Ad8i parBeidanyl, %mé’eﬁﬂtﬂ ﬁg’e@wsgnfé arétar. eCHrClr.obP- DNM%‘y‘O' or -S-
group. Most preferred compounds are those wherein A is a -CH,-, -CH=CH- or -O- group.

20
Further preferred compounds of formula (1) are those wherein the pyrrolidinium group is
substituted on the nitrogen atom with a C,-C, alkyl group and another group selected from
3-phénoxypropyl, 2-phenoxyethyl, 3-phenylaliyl, phenethyl, 4-phenylbutyl, 3-phenylpropyl,
3-(2-hydroxyphenoxy)propyl, 3-(4-fluorophenoxy)propyl, 2-benzyloxyethyl, 3-pyrroi-1-

25 ylpropyl, 2¥thien-2-ylethyl. 3-thien-2-ylpropyl, 3-phenylaminopropyl,
3-(methylphenylamino)propyl, 3-phenylsulphanylpropyl, 3-o-tolyloxypropyl,
3-(2,4,6-trimethylphenoxy)propyi, 3-(2-tert-buty|—6—methyiphenoxy)propyl,
3-(biphenyl-4-yloxy)propyl, 3-(5,6,7,8-tetrahydronaphthalen-2-yloxy)-propyl,
3-(naphthalen-2-yloxy)propyl, 3-(naphthalen-1-yloxy)propyi, 3-(2-chlorophenoxy)propyl,

30 3-(24-difluorophenoxy)propyl, 3-(3-trifluoromethylphenoxy)propyl,
3-(3-cyanophenoxy)propyl, 3-(4-cyanophenoxy)propyl, 3-(3-methoxyphenoxy)propyl,
3;(4—méthoxyphenoxy)propyl, 3-(benzo[1,3}dioxol-5-yloxy)propyl,
3-(2-carbamoylphenoxy)propyl, 3-(3-dimethylaminophenoxy)propyl,

: 3-(4-nitrophenoxy)propyl, 3-(3-nitrophenoxy)propyl, 3-(4-acetylaminophenoxy)propyl,
35 3-(4-methoxycarbonylphenoxy)propy!, 3-{4-(3-hydroxypropyl)phenoxyjpropyl,




may al so have an additional chiral center at the carbon atomof this group
which i's 5 attached to the ester function. Each of thesel€Ricialer 26t ers nmay
have R- or S- configuration. The single isomers and m xtures of the isoners
fall within the scope of the inventiony_Since the conpounds have one or
nore chiral centers they may be obtained as pure 10 isoners or as m xtures
of the different enantioners or diastereoners. In the present I nvention

when no i@-uirexmatkylRheneny)erepyhé- (@dwdromatylohesPVIPeRYly al center, it is
t omer o ELEHARG A IRrELABRBL S RBd eI © Of al | posi bl e

I somers at't Iral Center en conp ounds th a
specific %Hnlnydg@ryahemxmmmd &(&%Ydf@mfl@ﬁoﬂblﬁoi?ﬁﬂﬁ?xo‘f‘ﬁh'§"‘I?SY DYt¥ei cated in
t he nane ef_ - t the chiral
center |s30 {gn@\gﬁ' VFWW %IBQZ i‘2c)glt&h‘gol Eﬁi)%mm 3 %%OCahn'lglr’i’:? rygl og

|ng t he

nonend ataab@zatoownpyigsﬁemmw e, s-nr@nomuwurﬂb@r
position in the nol ecule. when the chlral center has
°2‘BE%’R¢| gura(?l‘ gﬁgﬁtﬁ{% it is indi

a specifi i s however unknown, it is |nd|cated,by
attaching an asterisc (') to the nunber specifying the position of ‘the

chiral c -
i ncl ude: pYu Fﬁéfg[y%l? %g?rmé% Uﬁgﬁ E@ef*&%ug EHgtaﬂa/ ﬁ?&ﬂﬂ%@%u?k {URRtHIURMESH +he
- phenet hyiltp:;gendtord |w1ﬂth{-Ck ﬁkﬂ@d&t&ﬂ@.ammef group selected from 3-phenoxypropyl, -

3-(2- enokyetH;'(!té] pﬁgnﬁallw EﬁgﬁeQW)S—?Jhgﬁ}lﬁ}bel 3{RRRIIERPRERLbrbBy! 801 1 di n

ium b om

3- (2- Hy diéhiedpRentyrirepyl 23 ftian-Styipropy!14-oro-Hythie-2-Bbutyli ﬂ-rbeBZxJ@)pie@W 13 pyr r ol

e R RROTERR ot AdR s
3- ( 2- Hy dipestyluighatiyiphomin-Roxot-4pheopintylL 4+ flagrophenyl)-4-oxobutyl, 3-(2-

23( ?2p$3%b%0%%8§)§ﬁbgﬂkgbyr ; r| i uor ciacet @fﬁi—methoxyphenoxy)propyl 3-

- (4- opgo- Qbéﬂﬁo?ﬂsﬁmybmywkg)pwpypl i dl nium trifluoroacetate - -- --------
----------- 16 Cct ober 2006 1-[4-(4-F uorophenyl) 4- oxobut yl ] -3-(2-hyd

roxy-2, 2-di t hi en- 2-yl acet oxy) - 1 met hyl pyrrolidiniumtrifluoroacetate
Examples of especially preferred compounds are those wherein the pyrrolidinium group Is

substituted on the nitrogen atom with a C4-C,4 alkyl group and another group selected from
3-phenoxypropy!, 2-phenoxyethyl, 3-phenylallyl, phenethyl, 3-phenylpropyl, 3-(3-

20 hydroxyphenoxy)propyl, 3-(4-fluorophenoxy)propyl, 4-(4-fluorophenyl)-4-oxobutyl or 3-
thien-2-ylpropyt.

Further preferred compounds of formula (1) are those wherein D is a group of formula i),
and wherein R® is a group selected from phenyl, 2-thienyt, 3-thienyl, 3-furyl or 2-furyl more

25 preferably phenyl, 2-thienyl or 2-furyl; R'® is a group selected from phenyl, 2-thienyl, 2-
furyl, 3-furyl, 3-thienyl, cyclohexyl or cyclopentyl more preferably phenyl, 2-thienyl,
cyclohexyl or cyclopentyl; and R* is a hydroxy group.

Also preferred are compounds of formula (1) wherein D is a group of formula ii), and
30 wherein Q is a single bond or an oxygen atom and R"" is a hydrogen atom or a hydroxy

group.




1« Et hyl - 3- (2- Hydr oxy- 2, 2- di t hi en- 2-yl acet oxy) - 1- [ 3- ( 3- hydr oxyphenoxy) pr opyl
]pyrrollidinium trifl uor oacetate 5 16 October 2006

3-(2- Hydroxy-2, 2-di thi en-2-yl -acet oxy)-1-nmethyl -1-(3-pyrrol -1-yl propyl ) pyrr
olidinium trifluoroacetate

3- (2- Hydroxy- 2, 2-di t hi en- 2-yl acet oxy) 18 et hyl - 1- [ 6- (4- phenyl uoxy) hexyl ] pyr
rolidinium trifluoroacetate

1-(2- Ben%b%h‘?bbﬁ(dé of3hé Bretenl m{r@whrébréwnted by fotmbladl)dreyactieastyiyvo 1- met hyl p
yrrolidinium

O trifl uoroacetate
ropyl | - 3£bipaleppiesh opgat ther Garbon ?/thZ" hg)ﬂf'?'b%/?il!‘&i@%?f ngﬁgphaqd i S 28 ni um
trifluor QacR®R of the pyrroltdlnlum ring. Additionally, depending on the nature of group D they

SI éiyfﬁflﬂg;’leﬁ)iﬁgwrauf{jéwléﬁa[ 9hl% cont acet Og%%g@ap%l ofytl'ns grth?p \gii?(aﬁ‘l)%t hal en- 1-

3-(2-G@yc 'a&Qa%%' to 2nd esterrinttict ek @magee&mesy);erﬂzemmavweof s-

(et hyl phenyl am no) propyl ] pyrrolidiniumtrifl uoroa

3- ( 2- Oyclconfiguyatiop. swggﬂ isgmefp @nF kS KA tsqmsffh‘g W!Eﬁ'(‘é“e scope of the
phenyl sulphaayl propyl ) pyrrolidiniumtrifluoroacetate

1-[3- (Benzot I azol - 2-yl oxy) propyl ] - 3-(2-cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet
oxy)-1- 20 rret hyl pyrrolidiniumtrifl uoroacetate

3- (2-Cyclgne ﬁé/Eo@gg%ﬁﬁ%e%ng%‘?ﬂﬂr@ag?é?&ﬂteﬂs‘tﬁw hmybavb&mmwropyl ) pyr

rolidinium brom entyl hyd

r oxy-1p- plrewmﬁlraoeamwum@éth«m erentangntioniess or diastereomers. .*

t (met hyl phenoxy) propyl ] pyrrolidiniumtrifluoroacetate 25

1- [ 3- (2- Chl or ophenoxy) propyl ] - 3- (2- cycl opent yl - 2- hydr oxy- - phenyl acet oxy) - 1
- et hyl pythegirestinhinvention Wheronoidisatiensis givep-an,tbe 6palt gwatlonpf ﬁfa'fz' center,
roxy-2-p [ f all posible isomers at the
trifluor g?‘rﬁé’h@% O‘e%ﬁ%iéy%g{rgg%t Jegéer lrsorﬁ %ﬁﬁltﬁ%n}'ﬁtﬁelougr 8acet ate

1-[3-(Bi pbeegdondmglohwl)qﬁntqjyl ]-3-(2-cycl opentyl - 2- hydr oxy- 2- phenyl acet oxy) -
1- 30 thyl pyrrolidiniumtrifluoroacetate

3-(2- 1Ci/ﬂél opent yl - 2- hydr oxy- 2- phenyl acet oxy)-1-[3-(2, 4-di f | uorophenoxy)propy
1]-1- mewhydnoomipalunds with a gpeicifit configacadivataba chiral center are meant, this is

o (B kR A aE g eyl o (
o o when the configuration at the chiral center is known, it is indicated by using the
Cahn—lngold-Preldg nomenclature attaching the letter R or S to the number
20 specifying the position of the chiral center in the molecule.

¢ when the chiral center has a specific configuration which is however unknown,
it is indicated by attaching an asterisc {*) to the number specifying the position

of the chiral center in the molecule.
25 Particular compounds of the invention include:

3-(2-Hydroxy-2,2—dithien—2—ylacetoxy)-1 -methyl-1-phenethylpyrrolidinium triflucroacetate
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyl)pyrrolidinium bromide
_ 3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-thien-2-ylpropyl)pyrrolidinium bromide
30 3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenoxypropyl) pyrrolidinium bromide
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1 -{3-phenylailyl)pyrrolidinium
trifluoroacetate
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyi-1 -(4-oxo-4-thien-2-ylbutyl)pyrrolidinium

trifluoroacetate
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3- (2-Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy) - 1- met hyl - | - [ B PstoBer2086

t et r ahydr onapht hal en- 2-yl oxy) propyl ] pyrrolidiniumtrifl uoroacetate
3-(2-Cycl opentyl - 2- hydr oxy- 2- phenyl acgt oxy) -i -net hyl -1-[ 3-(1-net hyl -1

H-i mi dazol - 2- yl sul phanyl ) propyl ] pyrrd&liidiniumtrifluoroacetate 5

1- Met hyl - 1- phenet hyl - 3- (9H xant hen- 9-yl car bonyl oxy) pyrrol i di ni um brom de
1- Met hy4.14-¢4-Brublephevyipd-oratiuty B3-(2Hydrary-B 2rditiept 2 Weedtei)dxy) pyr r ol i di ni um
brom de "1- 3-% nzo[,1 L}?)ﬂl’di oqu - 5-yl oxy) propyl ] - 1- et hyl - 3- (9H xant hen- 9-
yl car bomgyIRysT &ﬁ’?"&'i“it'a‘? AP I uor oacet at e

1- [ 3- ( 21 EaiyraneiHyaReg R Hihiens-Hladetomy)-HiB-(3hy@bkyphromenpropylnyeeiinymoxy) pyr
rolidinium 10 trifluoroacetate

1-[3-( UifHeREBFRIA%RNT nophenoxy) propyl ] - 1- met hyl - 3- (9H xant hen- 9-

yl cag b0@-?—@?9&1Bdw-l?@ﬂiiﬁi’érﬂt@ﬂh&étbiy)u@meﬂwm-eﬁ-ayrrol-1-ylpropyl)pyrro]udumum

1-[ 3- (4- Acet'yl am nophenoxy) propyl ] - 1- et hyl - 3- (9H xant hen- 9-

yl car botiflHereas#idter ol i di ni um tri fl uor oacetate 15 o

1-[ 3- (43 Meiyarsga DamIEPRSRRSIOP)-opydthylI-[Bxtiphenyib iR haytlparoliginium

-yl carbonyl oxy) pyrrolidiniumtrifluoroacetate 1-Methyl-1 ,

- [ 3- ( 4- Wilter9RRIAGXY) pr opyl ] - 3- (9H xant hen- 9- yl car bonyl oxy) pyrrol i di ni um
tri f | uog QagRh&fiSxyethyl)-3-(2-cyclohexyl-2-fur-2-yi-2-hydroxyacetoxy)-1-methylpyrrolidinium

1-[ 3- (4- Hydr oxynet hyl phenoxy) pr opyl ] - 1- et hyl - 3- (9H xant hen-9- 20

y| c4@botifllesepbeater ol i di nium trifl uoroacetate

3-(2- qu.lrlg. ?’..CgaRq;fil.leh&iﬁ;ﬁ}o?yl}tB%E—%&Qéﬂéxyﬂa-hﬁé(—ﬁ'mfmmemw) propyl]-1-
r | e

met hyl py I nium form
1- [ 3- (4nethumophanemHAERIIFats- (2- hydr oxy- 2, 2- di t hi en- 2- yl acet oxy) - 1- met hy
l?’p%/rzr ﬁbgg%—%ﬁé@sﬂyﬁmgﬁl-%ﬁy?gg?cg)t(c;xy)—}—mn%ﬂsyg-;l-[3 —f?é(l%,fttgar:zrr‘;;/l- propyl)pyrrolidin
i um br oplodgpropyllpyrrolidinium triflioroacetate
i SPon OB BN S e SO R 2 ony ) o py el 1
- (4- oxo{metblriphgn ipo)omnvﬁbyrrqilﬂmwrfprﬁ?a ate_
pheny) Sal AT Brap Ao ST P AAIE eI et =0
phenylsulphanylpropyf)pyrrolidinium trifluoroacetate
1 -[3-(Benzbthiazol—2—yloxy)propyl]—3-(2—cyclohexyl-2—fu r-2-yl-2-hydroxyacetoxy)-1-

20 methylpyrrolidinium trifluoroacetate
3-(2—Cyclopentyi-2-hydroxy-2—phenylacetoxy)-1-methyl—1-(3—phenoxypropyl)pyrrolidinium
bromide
3-(2~Cyc!opentyl-2-hydroxy-2-phenylacetoxy)-1-methy[-1-{3-(2,4,6-
trimethylphenoxy)propylpyrrolidinium trifluoroacetate

25 1 -[3-(2—Chiorophenoxy)propyl]-S—(Z—cyqlopentyl-2—hyd roxy-2-phenylacetoxy)-1-

" methyipyrrolidinium trifluoroacetate
3-(2-Cyclopentyl—2—hydroxy-2—phenylacetoxy)-1-methy|-1—[3-(3-
trifluoromethyiphenoxy)propyllpyrrolidinium trifluoroacetate
1-[3-(Biphenyl-4-yloxy)propyll-3-(2-cyclo pentyl-2-hydroxy-2-phenylacetoxy)-1-

30 methylpyrrolidinium trifluoroacetate ‘
3—(2—Cyclopentyl-2~hydroxy—2-phenylacetoxy)-1—[3-(2,4-diﬂuorophenoxy)propyl]-1-
methylbyrrolidinium frifluoroacetate
3-(2-Cyclopenty[-2—hydroxy-2-phenylacetoxy)—1-ethyl-1-[3-(4—
methoxyphenoxy)propyllpyrrolidinium trifluoroacetate




Particular m xtures of isonmers of the conpounds of the invention include:
(3R) - 8- (2- Hydr oxy- 2, 2-di t hi en- 2- yl acet oxy) - 1- et hyl - | 16 October 2006

- phenet hyl pyrrolidi nium brom de 35

(3S)-3-(2-Hydroxy-2, 2-dithien-2-yl ace[]8xy)- 1- net hyl - | - phenet hyl pyrrolidiniu
m bromi de 16 October 2006 -11 K

(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2- yl acet oxy) - 1- met hyl - |

- (2- pheg zmt:imyé.)tpyz-hgdimdy-mpmylbcemx;de -methyl-1-[3-(5,6,7.8-

2 pﬁefﬁy@i}%ﬁ’ RGP i ey oy ARl g iR *

(3R) - 3- GQsz}ydrogéMyﬁz-Bydtbk%Qtheﬁylabeioﬂ)dw&thjd—‘h@ {yhethyl BHimidezel2- y| propyl ) p

yrrolidiniu 3? | ir

(3R) - 3- Y?”'P\{)T%ﬂy (RPY! erm'fj'ﬁ'f“@?\ Bugiogeeyy) - 1- net hyl - 1- (3- phenoxypr opy! )pyrr

ol( |3 d52| mrmethy{qnplﬁb?]e(rﬁfﬁBI(QIaI(xanﬂﬁdrgaydyarBolﬂrlmiaymyrrehdlﬂum Eromidexy) - 1- net hyl - .
enaoxypr.o rolidin

(3R) P (M%/ﬁg '219@@%9&&? wrs-(he We‘é‘g e%%’!%@?éﬂ? jdinfung §romidg _ 3.

phenyl Sﬁ'lBlJlgBéhﬂ ﬂﬂﬂx%l@?b@)?fbp?ﬂum]émylﬁ-(w -getisdrage

(395)-3 [([ &clo ur -2 2- hydr oxyacet oxy] - 1-et hyl -1 - (3-

pheny! sWcARERYIPPE %W"FW BIRURORCEHS ri f1 uor oacet ate 15

(3R) - 3- -Cardansdyiienb diratiyl - (SReanteed-giesiibohylowey) pyrrofibin(a
phenoxyhg%gp)%gyrro i di n?{)}u)p%g?%m de %3 S)-3-[(2R) - 2- Q/cfopentyl 2- hyd
r oxyl02- pileaipagRBicoxy] - 1- net hyl -1 - (3- phenoxypropyl ) pyrrol i di ni um broni de

(3R) - 3- h(3.3- D%ném abﬁmﬁwho kssylpﬂcyn%wsqawmmeﬁwl 1- met hyl - 1- (3 20

phenoxypropyl)p rroI| I ni um_brom de

(39) - 3- yk:a@pnﬂOWEyrarﬁémeWHsﬂﬁP%w 2- phenyl acet oxy] -1 -nethyl -1 - (3-
phenoxy In kR abithdpHeRbiy piRb At deethyl-3-(9H-xanthen-9-

(3R) - 1- Il?/égﬂyl -1 - ﬁ?hene‘jt;‘ie Hgb BMant h){an { 9-yl car bonyl oxy) pyrrolidinium
br omi deylcarbonyloxy)pyrrol1d1naum tnfluoroacetate

(35)15' - 'Ygg*@( Mt ERBbIbeAokPBropd 1O ABG= 3. gHRRARSA-9xY) pyr ol i di ni um

brom
(3S) - 3 y@anbpdyigwpﬂrcﬂldmtmﬁélﬁowta@et oxy) - | - [ 3- (3- hydr oxyphenoxy) propy! ] - |

R o b I e e G e A M A N
trifiuoroacetate
1-[3-(4-Hydroxymethylphenoxy)propyl}-1-methyl-3-(9H-xanthen-9-

20 ylcarbonyloxy)pyrrolidinium triflucroacetate
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-{3-(3-hydroxyphenoxy)propy!]-1-
methylpyrrolidinium formate :

1-[3-(4- Fluorophenoxy)propyl] -3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1 methylpyrrohdlnlum
chloride

25  3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenylpropyl)pyrrolidinium bromide
1-Methyl-1-(3-o-tolyloxypropyl)-3-[(9H-xanthen-9-ylcarbonyl)oxy]pyrrolidinium bromide
3-{[(9-hydroxy-SH-fluoren-8-yl)carbonylloxy}-1-methyl-1-(4-oxo-4- :
‘phenylbutyl)pyrrolidinium formate
3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-ethyl-1-(3-

30 phenylsulfanylpropyl)pyrrolidinium' bromide

Particular mixtures of isomers of the compounds of the invention include:

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1 -phenethylpyrrblid inium bromide
35  (3S)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-phenethylpyrrolidinium bromide




phenyl butyl ) pyrrolidiniumfornate

(3R) -3- (2- Hydr oxy- 2, 2-di t hi en- 2- yl acet oxy) - 1- et hyl - 1- ( 41@Retoher i0en- 2- 30
yl butyl ) pyrrolidi nium chl oride

(3R)-1-[4-(4-Fl uorophenyl) - 4- oxobut yl ]”- 3-(2-hydroxy- 2, 2-di t hi en-2-yl acet oxy
)-1- nethyl pyrrolidiniumformate T

(3R) - 1-[ 3-(3- Cyanophenoxy) propyl ] - 3- (2-cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet o
xy) - 1- {m)mdgny%dr@w.g,izrﬂimmntzaylaeétexym -Bethybty2-pha®xyethpl)pyrrolidinium :
(3R) - 3-(2-Cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet oxy) - 1- et hyl - |

-[3-(na%1‘?l"% en-1- yl oxy)propyl]pyrrolidiniumformte o

( 3R) - 3- (s A02-Ph@NXY-222-ithisn-2-yidce iy thvethy-d o nbrngxyethyBpYTyalidniyng -

(et hyl phenyl am no) propyl ] pyrrolidiniumchloride 5

(3R) - 1-5‘@“’(“&nzot hi azol - 2-yl oxy) propyl ] - 3- (2- cycl ohexyl - 2-f ur [-d2- yl - 2- hydr ox
yacegox - B 2-gitHish-RiytHve f-ntithyl-1-(3-thien-2-ylpropyl)pyrrolidinium

(3R -Bl- X%B%%i(%ﬁgynylx-?% yl oxy) pr opyfd]xyg- [ (2R) - 2- cycl opent yl - 2- hydr oxy- 2- pheny
| acet oxkfomide et hyl pyrrol i di ni um chl oride

(3R) - 3- [4RAR. 2 pendithlen2-Prestexy)- RmpthyRy/(Sphérexypropymtreidinium
-[3- (5, é&f@,ﬁ(_‘zzl@’rtéig?r ahydrona?)ht hal en- 2- yl oxy) propyl ] pyrrolidini um brom de
(3R) - 3- propmye 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- met hyl - 1-[ 3- (1- et h

yl - 1 H 4d{i-daza|drdzyb itithpyd-yinestoxh i pmethgl-1-48-pheroxgiropypderolidinium
(3R)-1- Eﬂ?}‘(@é@éﬁ* orr %%hen(;xy) pr 9(gpyl ]w% [ (2R) - 2-cycl opentyl - 2- hydr oxy- 2- phenyl
acetlOxybromideret hyl pyrrol i di ni um chl oride 15

3-[(2R) % %égb 281t KlohdryleduRzy-2-hpienydceesdPrethyk1gshy | - 1 - [ 3- (4-
met hoxyEJ e)no y?BroB/yl I pyrrolidinium brom de

(3R) - 1- phemydsuintaoyipeart)pyrraldinmine (FHIleIR8RSA2 - £ ur - 2- yI - 2- hydr oxyacet oxy) - 1-
I”ﬁt/g%![ !Dg%é)%ﬁg?%g%-%%b%k@ﬁuQQ-yl-ﬂ-ﬂWﬂoQ%etdx?Pmﬂﬁd-@f(&t he conmpounds of the
3R) - 3- ( pheipdsuiphangipropylpHTaldinuny rifl@ioggstetel - met hyl - | - phenet hyl pyrrol i di ni um

SR 8 e oy 2 S T R RS henet nyt pyrr ol i ni um
br oni de ph@oxypicpyryrestidipiunpromide
(3S)~3—[(2R)—2—Cyclopentyl-2-hydroxy—2-phenylacetoxy]—1-methyl-1-(3-
phenoxypropyl)pyrrolidinium bromide
(3R)-3—[(28)-2’-Cyclopentyl-2—hydro>'(y-2—phenylacetoxy]—‘l -methylt-1-(3-

20 phenoxypropyl)pyrrolidinium bromide
(38)—3-[(28)-2-Cyclopentyl—2-hydroxy-2—phenylacetoxy]—1 -methyl-1-(3-
phenoxypropyl)pyrrolidinium brornide ‘
(3R)-1-Methyl-1 -phenethyl-3-(9H-xanthen-9-ylcarbonyloxy)pyrrolidinium bromide

{(38)-1-Methyi-1 -phenethyl-s—(gH-xanthen—9—ylcarbony!oxy)pyrro!idinium bromide

25 (3S)—3—(2—Hydroxy-2,2-dithien-2—ylacetoxy)—1-[3-(3-hydroxyphenoxy)propyi]—1-
methylpyrrolidinium formate _
(3R)-3-{{(9-hydroxy-8H-fluoren-9-yl)ca rbonyiJoxy}-1-methyl-1-(4-ox0-4-
phenylbutyl)pyrrolidinium formate
(3R)-3-(2-Hydroxy-2,2-d ithien-2-ylacetoxy)-1-methyl-1-(4-oxo-4-thien-2-

30  ylbutyhpyrrolidinium chloride :

(3R)-1-[4-(4-Fluorophe nyl)-4-oxobutyl]-3-(2-hydroxy-2,2-d ithien-2-ylacetoxy)-1-
methylpyrrolidinium formate
(3R)—1—[3-(3-Cyanophenoxy)propyl]-3-(2—cyc!ohexyl-2—fur-2—y|-2-hydroxyacetoxy)—1-
methylpyrrolidinium formate




(1 *,3R)-3-(2-Hydroxy-2, 2-dithien-2-yl acet oxy)-1-net hyl -

Z(2- phenoxyet hyl ) pyrrol i di nium brom de (diastereomer 1) 1? Qctober 2006

* 3R) - 3-(2-Hydroxy-2, 2-dithien-2-yl acet oxy) 1- net hyl - 1- ( 2- phenoxyet hyl ) pyrr
oI i di ni um brom de (di astereoner 2) 32

*, 35) - 3- (2- Hydr oxy- 2, 2-di t hi en-2-yl at ?oxy) 1- nmet hyl -1 - (2- phenoxyet hyl ) pyrr
oI I di nium brom de (d| astereoner 1) (1

*, 35) - 3(dR moﬁdm&yf&&ﬂmw@hy’b‘rwﬁc@bﬂww ~fribthybd H§4(rdphtifaigrhénoxyet hyl ) pyrr

oI|d|n|um bro oiglaSt reo r 2) (1
* 3R) - 3Yl ’L‘YPSRH’SMF ‘Q""(Sn 2 yI acet oxy) - 1- met hyl - | - ( 3- phenoxypr opyl ) pyr

r 0'3:? di g'(m;la -8bCE I&ﬁﬁ)@@-@@@-ﬁﬂﬁhﬂmﬂracétbxﬂ)@‘l ﬁietlwaB—ZOOG -13 (1

dr oxy- %FB hi e et,oxy) - 1- met hyl -
- (3- pheﬂﬁﬁ‘}?‘b BW'?’BK?P PR PW"‘QW“'%F‘G@PH& (di ast er eorrer 2) (1
*, 35k 314 3—(%e@i§th%§6m-¥bx%)pmp§}ﬂw =ciphexy-bdare?-gk3-hydrorgtchioxy}it-( 3-

phenoxy rop @i/rroll I nium brom de (diastereoner 1) 5 (1
*  3S) - 3methigyrralidipim e ‘Pi'i' -2 hydr oxy- 2- phenyl acet oxy] - 1- met hyl - 1 -(3-

phenoxy BISHRYI oty ;ﬁnﬁfuamydﬂr)xy—z-phenylacetoxy] -1-
(1%, 3R P%F%E/Vé[ hy Iél ;l))lﬁleur}; q{-lﬁ()gnt%ﬁ\ 9-yl car bonyl oxy) pyrrolidi ni um

br oni de me(ﬂwl%'toé@'élb'ﬁbrc
(1%, 3R) (k%&(ﬁﬂﬁkﬁ%@ﬁ@hﬂm&o&%%ﬁfrlb@eﬂoﬂd MleethPiona-(o®,78yr r ol i di ni um

brom de di ast éreo .))p

3R) -18 ( tetrapydiorgphthalem2 iparropyiryeelidiniym. Bromidey | - 1- (3- phenyl al |yl ) pyrrol i
di ni um 1] -1-[3-(1-methyl-1H-

3R) - 3- éﬁﬂ(ﬁﬂ&é%ﬁkg‘éh@pﬁ&%%&Y-ijmegg)/(lscetoxy] e mh?/tlhy II ES( prk?gnyl allyl)pyrroli
di ni um lrbldemltl?eylﬂdfaas&'ﬁ%@@ﬂi?ﬁ'ffd@/ niymg ‘{hieﬂ e

3R) - 1- 5 _ t
"D et KR TREROABRERER o BRARIER) 2y EpauA A S 2 hbhyiauetciypt acet oxY)
* 39) - 1m6hﬂmmlldbmwﬂm)propyl] 3-(2-hydroxy-2, 2-di t hi en-2-yl acet oxy) -1

. rrgﬁgﬂyla%é )%"E%gé%%@ﬁ y %@2 %W{%Pg&y %4— di t hi en-2-yl acetoxy)-1

- 20 neuﬂrqthwphmqm)mmpm iniure ﬁm&@t ereomer 2) |
(3R)-1-(2-Benzyloxyethyl)-3-(2-cyclohexyl-2-fur-2- yl-2-hydroxyacetoxy}-1-
methylpyrrolidinium bromide

20 Individual isomers of the compounds of the invention include:

(1*, 3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyi-1 -phenethylpyrrolidinium bromide
(diastereomer 1)
(1*, 3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1 -methyl-‘l -phenethylipyrrolidinium bromide
25 (diastereomer 2} -
(1*,3R}-3-(2-Hydroxy-2, 2—d|th|en-2-y!acetoxy)- -methyi-1-(2-phenoxyethyl)pyrrolidinium
bromide (diastereomer 1) '
(1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyi-1 -(2-phenoxyethyl)pyrrolidinium
bromide (diastereomer 2)
30 (1%,38)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyt-1 -(2-phenoxyethyl)pyrrolidinium
bromide (diastereomer 1)
{1*,38)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1 -(2-phenoxyethy!)pyrrolidinium
bromide (diastereomer 2)
(1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1 -(3-phenoxypropyl)pyrrolidinium
35 bromide (diastereomer 1)




(1%,

3S) - 3: (2- Hydr oxy- 2, 2-di t hi en-2-yl acet oxy) - 1- net hyl - 1- ( 3- %@ﬁ?bﬁﬂ@ﬁ?l ) pyrrol
i di nium brom de (diastereoner 1) (1%,

3S) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet gxy) - 1- met hyl - | - (3- phenyl propyl ) pyrr ol
I di nium brom de (di astereoner 2) 257 4-

* 3R)-3-[(2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- net hyl -1 - ( 3-
phenoxypr*sa%ls)(gm dPbiED 2 ditNidn-2-piadetoky famibthyR 04(Bphdnoxypropyl)pyrrolidinium

*, 3R -3-[(2R)- 2-Cycl ope% yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- et hyl - | - ( 3-
phenoxy Brasige {4831 6PMEM 4 um broni de (di ast ereoner 2)  (1*,

3R - 1-[ gy R BgcIoxentylR-iydrsyy-pohenidceloxypt hiyeth@-1@9H xant hen- 9- 30

yl car bong )oxy] pyrrolidi nium br de e&dl astereoner 1) (1%,

3R) - 1- [ BogrseMRrep )Py @idintm EOW'QOFR?WF BITE-H- met hyl - 3- [ (9H xant hen- 9-

yl cagbopp [7-Gly b1l pEhtyIn2-Rydr X HR-phétydedetne P rametB- 168

3S) - ﬁf mpﬁ‘hﬁ&?’[?’ﬁ%‘”&'ﬁ?f‘%‘i pr% %5 il Wi

[ (9H xaﬁhwgﬂg?yllfélf'%ﬁ‘ﬂ?l%%ﬂ%‘%/ S{IEOMeN®or omi de (di ast ereomer 1) 35

(1%, 3S L ReReth@LAIMHOENIRRVY-Yicdrbb@ lid#HB brondide
[ (9H xa Tt*he - Qpéilhggﬁ-%oﬁyl )gxy pyrrolidi %i urm b?lgfny)gge?hi astereoner 2) (1',

3R} 1- [ 3{qimtereemer I4- yl oxy) propyl ] - 3-[ (2R) - 2- cycl opent yl - 2- hydr oxy- 2- phenyl a
cet oxXy] {«-3gTRL¥INRN ] pREhSth LI PHErtdrig.yicEibanie lidthlum biomide

3R -1-[ y (ngﬁlhﬁe]ny - 4-pyl oxy?‘pr ((?pyl 1-3-1¢( ¥R) - 2- gygﬁgmt yl - 2- hydr oxy- 2- phenyl
acetl@xy[diastersomgt BY| pyrrol i di ni um chl ori de (diastereoner 2). (1°, -

3R) - 3- 22 Gy, ,@921 RO SIaes Fath Phch idinturh 3- (5, 6, 7, 8
- %et rgﬁﬁﬁ%ﬁ%ﬁ?b{gl e %i 9%@%)@pr opgll E{}r r olﬁie(ﬁi um %I%*(‘)yr???jdgm( Iji argt eE eomer
1) . ( 1* promide (diastereomer 1)

3R 3 L (ArARPa ook aReDt) afinbidnmiicay Phepeag ey mBRuldrlrh 3 (5. 6. 7. 8

- tetrahydro yl oxy pyrrolidi nium brom de (di astereoner
2). 10 bromide tdiakiereemar £h anot her enbodi nent, the present invention

2 e g e A Lt R e
pr ocedumethylpyimolidinium efdorists (digstesearearidd (a) and nethod (b). 15
(1*,38)-1-{3-(4-Fluorophenoxy)propyl]-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
methylpyrrolidinium chloride (diastereomer 1)
(1*,3S)-1-[3-(4-Fluorophenoxy)propyll-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
20 methylpyrrofidinium chloride (diastereomer 2)
(1*, 35)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenylpropyl)pyrrolidinium
bromide (diastereomer 1)
(1*, 38)-3-(2-Hydroxy-2,2~dithien-2-ylacetoxy)-1-methyl-1-(3-phenylpropyl)pyrrolidinium
bromide (diastereomer 2)
25 (1*,3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]}-1-methyl-1-(3-

. phenoxypropyl)pyrrolidinium bromide (diastereomer 1)
(1*,3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-methyl-1-(3-
phenoxypropyl)pyrrolidinium bromide (diastereomer 2)

(1*, 3R)-1-[3-(Benzo[1,3]dioxol-5-yloxy)propyl]-1-methyi-3-[(9H-xanthen-9-
30 yicarbonyljoxy]pyrrolidinium bromide (diastereomer 1)
(1*, 3R)-1-[3-(Benzo[1,3]dioxol-5-yloxy)propyi}-1-methyl-3-[(9H-xanthen-8-
y!carbo'nyl)oxy}pyrrolidinium bromide (diastereomer 2)
(1%, 38)-1-Methyl-1-(3-o-tolyloxypropyl)-3-
[(9H-xanthen-9-ylcarbonyl}oxylpyrrolidinium bromide (diastereomer 1)
35 (1%, 38)-1-Methyl-1-(3-o-tolyloxypropyl)-3-




Fol l owi ng nethod (a), the compounds of fornula (1) are o reacti n
of an* al kylating agent of fornmula R4&-Wwi th internedi atEéS g‘Fro?roﬁﬁla (11

Method a RL p D (CH2n -A- (CH22m-NO R2 R3 (Il) R&-W RL R4 +~OD
(CH2),~ -A(CH2)m-N I O R2 R3 x (I)I 20 Fol I owi ng method (b) the
conpounds of formula (1) are prepared 'ﬂ)y reaction of an al kyl ating agent
of forrrula (I'V) with intermediates of formula (II11) . - ----- -- --------

(1|6| Cct o ﬁﬂ%n—g-gﬁaﬂ:%bhﬁﬁﬂy]b{,ﬂihdlmu@ moﬁaadd\(d:aste@ameraﬂzn -A - 2 Jc)12) mw -
1 iphenyl-4-ylox &3{\2]7(%!? 5/Vdlo Wd Xy- n t%]— I'n
;?(ramzils agﬁgggﬁeg:dmzxm celglon}c’hz-J (Z%zgreomer 1)) ’ p ’ ’ % Ef @2& and R4 and X-
(1*, 3R)-1 -[3-(Bipheny!-4-ytoxy)propyl}-3-[(2R)-2-cycIopentyl-2-hydroxy-z-phenylacetoxy]-1 -
5 methylpyrrolidinium chloride {diastereomer 2).
(1%, 3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1 -methyt-1-[3-(5,6,7,8-
tetrahydronaphthalen-2-yloxy)propyl]pyrrolidinium bromide (diastereomer 1).
{(1*, 3R)-3-[(2R}-2-Cyclopentyl-2-hyd roxy-2-phenylacetoxyl-1-methyl-1-[3-(5,6,7,8-
tetrahydronaphthalen-2-yloxy)propyljpyrrolidinium bromide {diastereomer 2).
10
In accordance with another embodiment, the present invention provides processes for ‘
preparing the novel pyrrolidinium derivatives of formula (). These compounds may be
prepared following two differeht procedures, illustrated below as method (a) and method
(b).
15
Following method (a), the compounds of formula (1) are obtained by reaction of an
alkylating agent of formula R4-W with intermediates of formula (11).

Method a
R1
0 D
g (CHy), — A —“(CHz)m—NQ/ 14
R2 R3
M
R4—W
R1
RA\4- O\H/D
ﬁ (CH,), — A —(CHz)mmNJ X
R2 R3 : X~

0
20
Following method (b) the compounds of formula (1) are prepared by reaction of an
alkylating agent of formula (IV) with intermediates of formula (I} .




5 above. In formulae (IV) and RA&-W Wrepresents any suitable |eaving
group; such a group X as defined above for the corrpoundké.QFtOP@frWQﬁa (r).
Preferably, Wrepresents a group X. Wen Wrepresents a group other than
X, the quaternary ammniumsalt of forpula (1) is 10 produced fromthe
product of method (a) or (b) by an eiéﬁénge reaction according to standard
nmet hods to replace the anion W with the desired anion X-. Methods (a) and
(b) may be carried out by known experinental procedures in conventional
synt hesi s, or using solid phase extraction nethodol ogi es, which allow the
15 par al M&tho@Peparati on of several conpounds . The diastereonmers of
conpounds of formula (1) may be separated by conventional nethods, for
exanpl e by chromat ography oricrystallisation. 20 The internedi ates of
formula (11) used i nmethod ) _my be prepared by reaction of a conpound
of fornmula wh a conpoungK gf forg}._llla (}%) 3 s)hownw'n met hod (c) bel ow
16 Cct olbdr™N006 ©16 Met hod c o Lo _L?EHZ)__A - (CH2)m -NJ (V)
R2 R3 (VI) OD (CH2)" - FCH2) MmN | O R2 R3 ~/ (Il) In formul ae
(rry, (v Sﬁﬂl (VI), m n, A2 B, DR3Rl, R2 and R3 are as defined above. In a
third aspect " of the present invention, ther@)i s provided a conpound of
formula (11), which is one of: 2-Hydroxy-2,2-dithien-2-ylacetic acid

(3R) - 1- ( 2- phenoxyet hyl )pyr;t)l i din-3-yl ester

2- Hydr oxy-2, 2-di t hi en- 2-yl acetic acid
(3R) - 1- (3- phenoxypropyl ) pyryolidin-3-yl ester.

R1
N~
g (et —A —
R2 R3 X

N

In formulae (1), (I}, (1) and (IV), m, n, A, B, D, R1, R2, R3 and R4 and X" are as defined

5 above.

In formulae (IV) and R4-W, W represents any suitable leaving group, such a group X as
defined above for the compounds of formula (1). Preferably, W represents a group X.
When W represents a group other than X, the quaternary ammonium salt of formula (I} is

10 produced from the product of method (a) or (b) by an exchange reaction according to
standard methods to replace the anion W~ with the desired anion X"

Methods (a) and (b) may be carried out by known experimental procedures in
conventional synthesis, or using solid phase extraction methodologies, which allow the
15 parallel preparation of several compounds .

The diastereomers of compounds of formula (1) may be separated by conventional
methods, for example by chromatography or crystallisation.

20 The intermediates of formula {Il) used in method (a) may be prepared by reaction of a
compound of formula (V) with a compound of formula (V1) as shown in method (c) below




2- Hydr.oxy- 2, 2-di t hien-2-yl acetic acid

(3R) - 1- (34hi en-2-yl propyl )pyrrolidin-3-yl ester 16 October 2006

2- Hydr oxy-2, 2-di thien-2-yl acetic acid (3R)-1-phenethyl pyrrolidin-3-yl ester
The pyrrolidinol esters of fornmula (Lhy-may be converted to
pharmaceutically acceptable salts by nethods known in the art. Typically,
an ester of fornmula (I11) is treated with an inorganic or organic acid such
as oxalic, fumaric, maleic, tartaric, succinic or hydrochloric acid. 16
COct ober pdac 16a The pyrrolidinol esters of formula (I1) having one or
nore asymmetric carbons, include all the possible stereoisoners, single

i soners and m xtures of _isoners. The di astereoners of conpounds of formula
(I'1) may be_.separated b§1conventional nmet hods, for exanple by

chromat ogr afjhy or crystalljisation. Certain conpounds. _ofOHorrmula (I11) are
novel ana) under "t he £ =“CH99—9R953W0H99¥Qﬂ§i§%- In particular.

2- Hydr oxy- i d

(3R) - 1- ( 2- phenoxyet hyl 1ﬁy n-3-yl ester

2- Hydr oxy- 2{¥-di t hi en- 2yl acefT’c acid

(3R) - 1- (3- phenoxypropyl ) pyrrolidin-3-yl ester V)

2- Hydroxy-2, 2-di thien-2-ylagetic acid

(3R)-1-(3-thien-2-yl propyl)pyrrolidin-3-yl ester

2- Hydr oxy-2, 2-di t hi en-2-yl agetic acid (3R)-1- phenethyl pyrrolidin-3-yl

‘ester 16 October 2006 -17 The conpounds of forrmula (111), used in nethod

(b), may be prepared by rea¢tion of a conpound of formula (V) with a
conpound ofR¥formula (VI1) as described in nmethod (d), illustrated below 5
Method d OO Ca D + RA-NI RA-Na O (V) @LPp (I1l1) In the conpounds of
formulae (V)@ X §J_(_VAI_)_,(CI]),2§m__q 4A™ar elas descri bed above for
conpounds of y Ia(?-p"; and L'info (Q/) represents a | eavi ng group.
For exanpl e, 10 may be a chlorine atom an imdazol-1-yl group or a
| ower al kd¥/ groUp® such as a nethoxy group. The internediates of fornula
(V) may be prepared by nethods described in the literature

' m _ '

In formulae {II), (V) and (Vi), m, n, A, B, D, R1, R2 and R3 are as defined above.

In a third aspect of the present invention, there is provided a compound of formula (11},

which is one of:

2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(2-phenoxyethyl)pyrrolidin-—3-yl ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-phenoxypropyl)pyrrolidin—3-yl ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-thien-2-ylpropyl)pyrrolidin—3-yl ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-phenethylpyrrolidin—3-y! ester

The pyrrolidinol esters of formula () may be converted fo pharmaceutically acceptable
salts by methods known in the art. Typically, an ester of formula (Il} is treated with an
inorganic or organic acid such as oxalic, fumaric, maleic, tartaric, succinic or hydrochloric

acid.




as shown in the experinmental section below 15 The pyrrolidinol esters of
formula (111) having one or nore asymmetric carbons, i ncl@egtoken2006he

possi bl e stereoi soners, single isonmers and m xtures of stereoisoners. The
di astereoners of conpounds of formulas£111) may be separated by
conventional nethods, for exanple by chromatography or crystallisation. 20
The conpounds of fornmula (VI), described in nethod (c), nmay be prepared by
reaction of an al kyI ating agent of formula (1V), wherein Wis an hal ogen

or a sulpho ' (o)

i1y B R aRRliers 3 ooy ) PRHGEIRA MY BBl o hgl M, O
Rl aCH tNe pGsidble sfereoi§@h&@s nsivile isofdrs and R8s plishméars-. Rl a/~/ OH (CH2)
-A- (CH2)m-N a R R3 (M) ~/ In formulae (IV) and (VI) m n, A B, Ri,
R2, R3 and Ware as defined above. Certain conpounds of forrmula (VI) are
novel ariﬂmefcﬁbétemiomeimoﬂdmmpsunqmaofdbrmm(IDrerha separalehby conventiord! f ourt h

aspect of _th r esent |nv 0 rovid f

Formil a TR i LR urge§ o sh B e SHPRUAR Slokitha

(3R) - 1- ((B) &reireneland fall om/dr)rwscopéloﬂth&psemnt invantoa. boreptieuats of fornul a
(VIl), described in nethod (d), which are not comerci aI |y avail abl e may be
prepared by synthesis according to standard net hods, for exanple by

react i or2-dfdraxyepZpdithieah-Byilataicracidy SRYMHR)phendtyethiybpymiidieshyregterg al kyl ati ng
agent, %H)l?cyroxy-&2-dithien-2-y!acetic acid (3R)-1-(3-phenoxypropyl)pyrrolidin-3-yl ester

2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-{3-thien-2-ylpropyl)pyrrolidin-3-yl ester

2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1- phenethylpyrrolidin-3-yl ester




reaction of a conpound of fornmula (VIII) wth the correspondi ng al dehyde
and a .,eductive agent. A particular exanple is descri beg69§t° 3988 (f) in
the experinental part. Exanples of conpounds of fornula (VII1) which are
commercially available are pyrrolidin- 3-ol, (3R -pyrrolidin-3-ol,
(3S)-pyrrolidin-3-ol. Those conpounds V- for mula (1V), which are not
comercially avail abl e have been prepared by synthesis according to
standard met hods. For exanple, conpounds wherein ' nis 0 and Ais one of

-0-, -S- or -NR7, wherein Ris as defined above, were 8 tai ned by 16
Oct ober T@o®mpoLnds eblormuia (BB, ysed in Biethes{BhmayPenreparst byFerdien 8ta ani ne

deri vat '%ﬁngﬂ?y%?foﬁvﬂﬁ!a Qhth, aRShhd BF BAhila WY asdesetibed RthaBoe@ent of

formul a n Wis as defined above and Y may be a hal ogen
at om or ifusinatgshizgiew.e ester. Ot her exanples are conpounds of formula (1V),
wherein n is at least 1, which were synthesised fromthe corresponding

al cohol derivative of formula (1 X) by nethods well known in the art. R1
(CH2)n-A -(ClRgtho®d R2 R3 (I X) In a fifth aspect of the present invention,
there is provided a process for producing a conpound of formula (1), as
defined above, which process conprises reacting an al kyl ati ng agent of
formula (1V) Rl g(CH2)o-A - (CHZ M2 R3 (I1V) wherein.m an,.B, B, D Ri,
R2 and R3 is as %I ned .l néhci\\l st aspect and W gp@ S€ T(any sui tabl e

| eavi ng group \n q_nlnterrredl of formula (111 I\L]O(III)
wherein R4 and D are as defined in the first aspect. The foll ow ng

preparati on exanp) es areintenge toillustrate, but no tgulimt the
experinmental proc€dures descri ¥ above. Met hod (a). Prepagatl on of
conmpounds of fornula (1)

In the compounds of formulae (V), (Ill), and (V11), D and R4 are as described above for
compounds of formuia (I); and L in formula (V) represents a leaving group. For example, L
10 may be a chlorine atom, an imidazol-1-yl group or a lower alkoxy group, suchas a

methoxy group.

The intermediates of formula (V) may be prepared by methods described in the literature
as shown in the experimental section below. '

15
The pyrrolidinol esters of formula (1ll) having one or more asymmetric carbons, include all
the possible stereoisomers, single isomers and mixtures of stereoisomers. The
diasterebmers of compounds of formula (lll) may be separated by conventional methods,
for example by chromatography or crystallisation.

20
The compounds of formula (VI), described in method (c), may be prepared by reaction of
an alkylating agent of formula (1V), wherein W is an halogen or a sulphonate ester, with .
the corresponding pyrrolidinol of formula (VIll), as illustrated in method (e) below.




16 Cctober 2006 19a Method (b). Preparation of conpoun of fornula (I
Met hoc” (c). Preparation of compounds of fornula (”;rp ?%9&‘%’8‘)2006 H
Preparati on of conmpounds of formula (111) Method (e). Preparation of
conmpounds of formula (VI) Method (f) Preparati on of conpounds of formul a
(M'1) The structures of the obtained c@n‘pounds were confirmed by 'H NWVR and
M5. The NWR spectra were recorded using a Varian 300 WHz or a Bruker

DPX- 250 m&tpdd kment . Chemical shifts are expressed as parts per mllion (6)
fromthe internal reference tetranmethylsilane. The purity of the conpounds
was determ ned by HPLC, using reverse phase chromatography on a Waters
instrunment. Optical rot atflons were obtai ned usi ng a PERKIN ELVER 241 MC

Pol ari meter and. @l ecul ar Nprs\were produced by el ectrospray ionisation
mass spect r@y on a Hew [€tB —PaciGH,y) +nat-+ui@md, —Semi - preparative HPLC M5
experinments e perfornmed Yn\g/ Gl son instrunent equipped with a binary

punp (G Ison piston punp acuu gasser (G lson 864); an

i njector-fr¥dtion coll ec%r (G ?%on i qU| handl er 215); two injection
modul es, analytical and preparative (Glson 819); a valve (G| son

Val vemat e 7000); a 1/1000 splitter (Acurate by LC Packings); a nmake-up
punmp (G lson 307); a diode akray detector (G lson 170) and a MS detector
(a Thernoquest Finnigan aQa, }a quadrupol e nmass spectroneter with ES an

APCI ionisation nodes). The HPLC-MsS instrunment was controlled by an | BM PC
16 Cctober 2006 -20 Method (a) 5 Exanple 6 Preparation of

(3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- met hyl - 1- (3- t hi en- 2-

yl propyl ) pyrrol i dipium bromi de 0.3 g (0.000 H of

2- Hydroxy-2, 2-dit doa.p tig au(ct[-g% -thien-2-

yl propyl ) pyrrolidi | estér (I'ntermedi at -3) were dissolved in 4 m of
acetonitrile and-6 m of CHCI3. To this solution 3.45 m (0.00345 nol)
of a 1 M sol utif8n of n%?hyl biVdm de in acetonitrile were added. After
stirring the mxture at roomtenperature under N2 atnosphere during 24 h,
the sol vents were evaporated. Ether was added to the residue

In formulae (IV) and (VI) m, n, A, B, R1, R2, R3 and W are as defined above.

Certain compounds of formula (V1) are novel and fall within the scope of the present

invention. In a fourth aspect of the present invention, there is provided a compound of the

formula (V1) which is one of:

(3R)-1-(3-phenoxypropyl)pyrrolidin-3-ol
(3R)-1-(3-thien-2-ylpropyl)pyrrolidin-3-ol

Those compounds of formula (Vil), described in method (d), which are not commercially
available may be prepared by synthesis accord'ing to standard methods, for example by
reaction of a compound of formula (VIII) with the corresponding alkylating agent, or by
reaction of a compound of formula (VIil) with the corresponding aldehyde and a reductive
agent. A particular example is described as method (f) in the experimental part.

Examples of compounds of formula (VIII} which are commercially available are pyrrolidin-
3-ol, (3R)-pyrrolidin-3-of, (38)-pyrrolidin-3-ol.

| Those compounds of formula (iV), which are not commercially available have been
prepared by synthesis according to standard methods. For example, compounds wherein
nis 0 and A is one of -O-, -S- or -NR’, wherein R’ is as defined above, were obtained by




and the mxture stirred to obtain a solid. This solid was treated with

et her "several times, filtered and washed with ether. Thb69F ober 3096 0. 34 g
(93.2 %9 of the title conmpound as a 15 m'xture of two stereoisoners.
"H-NMR mixture of diastereoners 55:454 ' H NVR (DMSO-d6): S 1.95-2.20 (m
3H), 2.60-2.80 (m 2H), 2.80-2.90 (m ﬁ-l) 2.94 and 3.10 (s, 3H), 3.20-
3.45 (m 2H), 3.45-3.95 (m 4H), 5.52 (m 1 , 6,90-7.05 (m 41-1), 7.10-
7.20 ( mreadtipn o?ﬂ&a?cc(rraspamdﬂ)g afcohol, thigr @ming iderivatiye Peits ORI oF 448 Exanpl e
9 Preparation of - s defined

(1+ 3Ry PRtas3ilapbaityitn an slkylating agens of formula Yo(OHgm W, whereip W s a

phenoxy ibopy ki ¥rmay bdlarhaingebmm@ea(scllpéﬁgﬂ@tﬁﬁtﬁéroﬁ'?f@@ @hdlee 10

Preparati on t t hyl - 1- ( 3-
phenoxyﬁPB'Wf"?%é/ fSTQ)'F%J il%i"%%f?ﬁgic?: f;geil;?ltg{n\gér\;%gfﬁ%@gﬁrﬁ?tﬁe process
descri begmrespdndinpdleottal dériviatige of fo(rd pdsayelbkrmwg inghead.2-

yl acet oxy) - ?pmet hyl - 1- ( 3- phenoxypr opyl ) pyrrolidi ni um brom de, m xture of

two 30 stereoi sonmers, (compound described in Exanple 8) were prepared from
2- Hydr oxy- 2, 2- dithien-Rilacetic acid
(3R) - 1- (3- phenoxypropyl ) pxrraol i di n-3-yl ester Internediate 1-2, and a 1 M
sol ution of nethyl brom de cef %‘trlke resubhl ng corrpound was
purified by chromatograp I ¢ gel per ozr'?n ng a gradient elution
usi ng chlorof orm plus isaop anol (50 & 10099 as el uent. Appropiate
fractions were conbi nedRand evB%orat ed(Xp5 to give the two title conpounds.
The structure was confirnmed by' HNVR 16 October 2006 -21 D astereoner |
(first eluted diastereoner), 0.628 g (80.1 % based on single isoner) were
obt ai nedn arﬁfﬂh dsp8&t.ol {&Oprésent irdeNiidny, thibra s grodideda piloceds fas peydeeingra 2 not
observed) 5 "H NWVR (DMSO-d6) : 8 2.10-2.30 (m 3H), 2.65-2.80 (m 1 H, 3.0
(s, 3H) commond oblprmuia (1)39 defmed gbgveg svhigh proggss compssess 95 (m 1 H), 4.05
(m 2H), 554 (m 1 H, 6.90-7.05 (m 5H), 7.10-7.20 (m 2H), 7.25-7.35
(m 2H), 7.50-7.55 (m 3H). I\/S[MBr}' . 458

reacting an alkylating agent of formula (IV

R1

{CH), — A — (CHy)p—W

R2 R3
(v}

whereinm, n, A, B, D, R1, R2 and R3 is as defined in the first aspect and W represents

any suitable leaving group with an intermediate of formula (iy.

's) D
W T°Y

(i

wherein R4 and D are as defined in the first aspect.

The following preparation examples are intended to illustrate, but no to limit the

experimental procedures described above.

Method (a). Preparation of compounds of formula (I}




(* Configuration not assigned) 10 D astereoner 2 (secondmel ut gd

di astereoner) 0.559 g (71.3 % based on single isoner) frctobg20f6 39 oC.
"H- NVR diastereonmer 2 (diastereomer 1 not observed) 'H NVR (DVSO-d6) : 8
2.05-2.30 (m 3H), 2.65-2.80 (m 1 H) ,43.15 (s, 3H, 3.40-3.55 (m 2H),
3.55-3.80 (m 3H). 3.95 (m 3H), 555 Ch 1 H). 6.90-7.05 (m 5H),
7.05-7.20 (m 2H), 15 7.30-7.40 (m 2H), 7.45-7.50 (m 3H). M5 [MBr]":
458 (* Confiquration not assigned Met hod (b) 20 Exanple 7 Preparation of
3- ( 2- Hy d¥i8thepd £b)> Pernaration of compreundsof formuleelihy | - | - ( 3-

phenoxy 0.002 nol) of
2- hydro%?ﬂ%uﬁyw@ét\é—%ﬁe@gg{%gg%@glrrgﬂﬁ | pyrrolidin-3-yl ester 25

(1 nt er neipthed (d)- Prepaeatien af exnparsds ohfosmmia B) CHC13 and 6 m  of
acet oni ttéhed (& ﬁréﬁgréatmeﬁcormdreiggegpi%%mggzene (2.15 g, 0.01 mol) were

added and the m xture was hours at room tenperature
under Nﬂ%th%@h@@arasgnote@m@qmﬁ@oémmaawﬁh Ether was added to the
residue and the mxture stirred to obtain a solid. The solid was treated
with ether several times, filtered and washed with ether. The yield was
0.75 g (169 siugtusgs of e wohizinedidompount® uwate asnfamet oy (- AIMR ahd MS. The

TR RS S veredeguog! dhfn o Ve Soo it of e bR A WinaR .1, (o
_31 1) Shamicap shills are expradsed 8s parSp&2million (IHhom BeShterhalrdfenendd - 1), 4. 0- 4. 10
s 7 tatra ?‘n@;%i%ml‘? oyt ot dse %Wp%%s%@s%%waﬁ&kﬁﬁ%%ﬁﬁé} ]': 458
Exanpl epiaseradywpemalogaphpbn (a]Naters instrument. Optfical rotations were obtained using a
o) BRI BT A o 5B B BE ki ey

ionisation mass spectrometry on a Hewlett Packard instrument.

Semi-preparative HPLC-MS experiments were performed on a Gilson instrument

equipped with a binary pump (Gilson piston pump 321); a vacuum degasser (Gilson 864);

an injector-fraction collector (Gilson liquid handler 215); two injection modules, analytical

and preparative (Gilson 819); a valve (Gilson Valvemate 7000); a 1/1000 splitter (Acurate

by LC Packings); a make-up pump (Gilson 307); a diode array detector (Gilson 170) and a

MS detector (a Thermoquest Finnigan aQa, a quadrupole mass spectrometer with ES an

- APCl jonisation modes). The HPLC-MS instrument was controlied by an IBM PC.




Exanple 5 Preparation of (1%,

3R) - 3- ( 2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- et hy| - 1- ( 2- 16 October 2006
phenoxyet hyl ) pyrrol i di ni um brom de (di astereoner 2) 2 g (0.00618 nol) of
2-hydr oxy- 2, 2-di t hi en-2-yl acetic acid (3R)-1-methyl pyrrolidin-3-yl 10
ester (Internediate 1-5) were dissolved%n 40 m of THE and 1.86 g (0.00927
nol ) of (2- bronpet hoxy)benzene were added. The m xture was refl uxed during
81 hours and stirred 64 hours at roomtenperature. During this process
2.46 g nore of (2- bronpethoxy)benzene (0.0122 nol), in several portions,
were added. After this tinme the reaction mxture was filtered and the
sol i d obtai s washed with THE and ether. This 15 solid (1.5 g) was
treated 3@#ﬁ§$ﬁgaat reflux tenperature during 30 min., filtered w thout
cooling, and washed with THE and ether to give 0.850 g (52.5% based on
singl & | Q4RI of diastereoner 1. The nother liquors of the first
fiItrg%ion mé%%srefluxed for a further 40 hours. The sqolid 20 formed

(di ast er Sveparatipnwh E3R)}-3{2-Hydroxangi2tdifbiers2ylacstexyi angthylas-thiepted with
ether to | I AVS ' Sol vents were poured off and the oily

resi due \”ngém@c}?@é@‘}l{lﬁwge This solution was_evaporated to give 801
ng of a IBrDgnD.00369 mpRof AddydpyiZ 2-dithiey2-vigsebieracio 3RbH3-Blers?1 i ca gel using
CHCl 3/ 1 sQpr ) ! : ' Rt i€ aRdPened
and ovapdPRIRRRoltbs pRsie( Rt iliate AOPHER A iR AT SoUBrRIS oR0

di astr eontef CRICIDITadhieselutien 315 niIRD0884%mobiohed Misaktien ebmethyl brapide in

R e
(m 1 H atoge(eniuritig)24 15, 156 s¢lvgnts weje e\apgsatad.(fghqrrwasls?q)d,ed-,tg ﬂ?.m_slgge (m
Cont i gur 207 81 st S8t PR Sk e Sl v ot Set ey
35 m p. : $fie@dSRd@@Eshed Qith eltrer. PiE0Feld vas 0.34 HIE3.2 &) they ilerasmppund gs 8 :
15 mixture of two stereoisomers.
'H-NMR: mixture of diastereomers 55:45.
"H-NMR (DMSO-ds): § 1.95-2.20 (m, 3H), 2.60-2.80 (m, 2H), 2.80-2.90 (m, 1H), 2.94 and
3.10 (s, 3H), 3.20- 3.45 (m, 2H), 3.45-3.95 (m, 4H), 5.52 (m, 1H), 6.90-7.05 (m, 4H), 7.10-
7.20 (m, 2H), 7.37 (m, 1H), 7.40-7.55 (m, 3H).
20 MS [M-Br]": 448

Example 8
Preparation of (1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-
phenoxypropyl}pyrrolidinium bromide (diastereomer 1)

25 Example 10
Preparation of {1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-
phenoxypropyl}pyrrolidinium bromide (diastereomer 2)
Following the process described in Example 6, 1.6 g of (3R)-3-(2-Hydroxy-2,2-dithien-2-
ylacetoxy)-1-methyl-1-(3-phenoxypropyl)pyrrolidinium bromide, mixture of two

30 sterecisomers, (compound described in Example 8) were prepared from 2-Hydroxy-2,2-
dithien-2-ylacetic acid (3R)-1-(3-phenoxypropyl)pyrrolidin-3-yl ester, Intermediate I-2, and
a 1M solution of methyl bromide in acetonitrile. The resulting compound was purified by
chromatography on silica gel performing a gradient elution using chloroform plus
isopropanol (50 = 100%) as eluent. Appropiate fractions were combined and evaporated

35 to give the two title compounds. The structure was confirmed by "H-NMR.




"H-NWVR (DVMBO-d6): 8 2.10-2.25 (m 1H), 2.65-2.85 (m 1H) 04 (s, 3H),
3.62-3:72 (m 1H), 3.78-3.90 (m 4H), 3.97-4.04 (m 1m16@0%el( 062H)
5.55 (m 1H), 698703(m5|—|) 7.12-7.16 (m 2H), 7.32-7.37 (m 2H),
7.50-7.52 (m 3H). 5 M5S [MBr]': 444 (* Configuration not assigned)

Exanpl e 11 Preparation of (1%, 3R) 1- Metdlyl - 1- phenet hyl - 3- (9H- xant hen-9- 10
yl car bonyl oxy) pyrrolidi nium brom de (di astereoner 1) Exanple 12

Prepar at 'd?é‘st@ﬁe&rﬂen ﬁﬁ)‘stjeﬂt/@& Biskteredihan €1.6pd g B0( O beat lbarsiryle isomer) were
yl car bonyl oxy) pyrrol 1 di ni um brom de dl astereonmer 2) 0.7 g (0.00226 nol) of

OH Xant hehtgirede ar boxyl ic acid (3R)- 1 met hyl pyrrolidin-3-yl ester 15
(Intermeq? L @glo=do guer e dlssolved in 15 M of THE and 0.63 g (0.46 m, .
0. 0034 ? ? 2- bronoet hyl ) benzene were added. The mi xture was refl uxed
during Qél'lﬁ‘lMRs aﬁéfﬁﬂ’nﬁfﬂe@'as Qfﬂ%fr%n%FtObﬁ%ﬁﬁ’)t enperature. During this

DFOCG ﬁ@ﬁr{w %) (5% rﬁg}ﬁ L%@é??%@(m(%?%@'{s 39)%3@9'(% '”

sever tron mxture

filt gr 28 3ar),ce T0:8. &500711 ,@H)P3. asﬁas (wasi Had 62 mydH)h S Brima i), & 9T - 05Tlfﬁle5§i} eI d
was 0 [ of the di ast 1. Th
struct uré@a@ggg fl'#%faziﬁgg%ﬂ- %&Y%?S%@E@?QI [ quorg wle?Z g\r/ggg'rsgt-ed ang

thefoi I yMS&EM@u]é 45)8450 g) was purified by chromatography on silica gel

per form usi ng chl orof orm plus 25 isopropanol (25 -

85 % as?g?ﬂ%f%(u R§ ﬁ%#éﬁ%]actlons wer e conbi ned and evagorgt ed tf) gi 3/e
0.19300 OlsstePédmarezi(senorsd elgted diasderepinen)f0.53%g (fildYedrasedon singldiserredr eoner
1. (F| rst Obbﬁ'?ﬁp astereoner) np: 232.3-233.1 C HPLC. di astereoner 1 ,
92.5:7.5"8 0O-d6): 8 2.0-2.15 (m 1H), 2.55-2.70 (m 11-1), 3.0
(s, 31 1YH-NMR: &aéi@re(dmera-ojtaste%dfﬁerm A& cpserved)) , 3.85-3.92 (m 1 H), 5.30

(Cznf |lg:? aﬂshﬁsﬁ§m38 Qﬁ)g ﬁe%l?g.%sés( ?E‘g]r%&é?ané@e&%W&B@@a?ﬁéé 4((9 %g? glnéomer )
35 np: 79261 8358.6.80 (m, 3H), 3.95 (m, 3H), 5.55 (m, 1H), 6.90-7.05 (m, 5H), 7.05-7.20 (m, 2H),
15 7.30-7.40 (m, 2H), 7.45-7.50 {m, 3H).
MS [M-Br]": 458
(* Configuration not assigned)

Method (b)
20
Example 7
Preparation of 3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-
phenoxypropyl)pyrrolidinium bromide
0.66 g (0.002 mof) of 2—hydroxy-2,2—dithien-2—ylacetic acid 1-methylpyrrolidin-3-yl ester
25 (Intermediate }-7) were dissolved in 9 mi of CHCl; and 6 m! of acetonitrile. 1.6 ml of (3-
bromopropoxy)bénzene (2.15 g, 0.01 mol) were added and the mixture was stirred during
72 hours at room temperature under N, atmosphere. Solvents were evaporated. Ether
was added to the residue and the mixture stirred to obtain a solid. The solid was treated
with ether several times, filtered and washed with ether. The yield was 0.75 g (69.4%) of
30 the title compound as a mixture of four stereoisomers.
mp: 55.3-56.8 °C.
"H-NMR : mixture of diastereomers 56:44
'H-NMR (DMSO-ds): 8 2.05-2.30 (m, 3H), 2.60-2.80 (m, 1H), 2.96 and 3.12 (s, 3H), 3.40-
3.50 (m, 1H), 3.50-3.82 (m, 4H), 3.85-4.0 (m, 2H), 4.0-4.10 (m, 1H), 5.52 (m, 1H), 6.90-
35 7.01 (m, 5H), 7.10-7.15 (m, 2H), 7.25-7.35 (m, 2H), 7.42-7.52 (m, 3H)




16 Cctober 2006 -24 HPLC. diastereoner 2, 98.8:1.2 1HNVR (DMSQ:d6): S -
2.0-2.10 (m 1H), 2.55-2.70 (m 1H), 3.0-3.10 (m 2H), 3.

3.45-3.55 (m 2H), 3.55-3.75 (m 3H), 3.85-3.92 (m 1 H, 5.2

538 (m 1 H, 7.0- 7.15 (m 4H), 7.25-7.50 (m 9H). 5 M5 |
Configuration not assigned) Exanple 222-

(3R) -3-{[(9- hydroxy 9H- f | uoren-9-yl ) carbonyl ] oxy}- 1-net hyl - 1- (4- oxo-4- 10

phenyl bum%l?'—\ﬁé |n| um formate 0.575 g (1.858 mmol) of
9- Hydr oxy- uorene 9-carboxylic acid (3R)-1-nethyl pyrrolidin- 3-yl ester

(Internedlate 1-10) and 1.018 g (5.576 mvol ) of 4-chloro-1 -phenyl butan-1
-one Fg m Ieof4 THE were refluxed for 20 days. After this time THE was
poured o] Phd the residue was washed with THE in order to eli mnate t he
al kyl at i Peepayation of H¢*,3R)eha(2-Hydrouj12:2-dishien2aylanefoxykd-methyF1-&t

preparati e HPL 7 t4tl e conpound (m xt ure of
two ster PE%’%?E%PO[&* %.r?'nng?('é&m'l\(% (fﬁ\?t E%é&%#'?’f%s. Condi tions used in the
s\zrl fi caEggranPﬁC— Ms: Colum : Symetry C18, 100 A, 5 m19 x 100 mm -
ters Vb a A % oNn tion not
assi gnedfTePARY ﬂ%&fﬂl gﬁ&ﬁ%wﬁg’&%f)brw| ayﬁéﬁ&mm ‘\él"’] hyl esters
lma%/ bet ppﬂaﬁbﬁtbtbﬂ)mrm‘litﬁnmm gmrhmlés(dmstm'eomler R) cation described in the
iterature e.C on | he
or ocedur 68 BULR1B AR 7 GRPED 2 Q5B b B QR 3heh Qb ]
' ((1(133 <7: Zl)obediteg(|huegrgé@raterls) wedre 2R3@196d! in 40ombefaTHF dred 1.86.9 (AleQZlei)mf (25uec
_ ), 304- 308; g t al
1590- 159 ﬁr@ﬁ%ﬁﬂw)t\?“}ef‘%t"’e&% ‘5)‘%3’ Th%ﬁ?ﬁ‘r‘ﬁe s, r@ﬁ‘é’%?%@éﬂ%%g% réi%%? rgég
At ki nson Sﬂﬂhoa}s atJoorYeshmpéragire. Hukhgthis pesbebd 2146 g MbiPef@17. | ntermedi ate 1 1
" bromoethoxy)benzene (0.0122 mo!), in several portions, were added. After this time the
reaction mixture was filtered and the solid obtained was washed with THF and ether. This
15 solid (1.5 g) was treated with THF at reflux temperature during 30 min., fiittered without
cooling, and washed with THF and ether to give 0.850 g (52.5%, based on single isomer)

of diastereomer 1.

The mother liquors of the first filtration were refluxed for a further 40 hours. The solid
20 formed (diastereomer 1) was filtered, and the solution obtained was diluted with ether to
give an oily residue. Solvents were poured off and the oily residue was dissolved in CHCI;,
This solution was evaporated to give 801 mg of a brown foam that was purified by
chromatography on silica gel using CHCly/isopropanol (50:50) as eluent. Appropiate -
fractions were combined and evaporated to give 0.47 g (29 % based on single isomer) of
25 diastereomer 2.
Diastereomer 1. (First obtained diastereomer)
mp: 198.8-199.4°C
'H-NMR , diastereomer 1, 95:5.
TH-NMR (DMSO-de): & 2.10-2.25 (m, 1H), 2.65-2.82 (m, 1H), 3.20 (s, 3H), 3.60-3.90 (m,
30 5H), 3.95-4.05 (m, 1H), 4.38 (m, 2H), 5.56 (m, 1'H), 6.95-7.05 (m, 5H), 7.10-7.20 (m, 2H),
7.30-7.42 (m, 2H), 7.45-7.60 (m, 3H). '
MS [M-Br]": 444
{(* Configuration not assigned)
Diastereomer 2. (Second obtained diastereomer)
35 m.p.: 85.9-87.6°C |




16 Cctober 2006 -25 Preparation of 2-Hydroxy-2,2-dithien-2-ylacetic acid
(3R) - 1- (2- phenoxyet hyl)pyrrolidin-3-yl ester 1.33 g of 16%0%‘/"’“2006

2- Hydroxy-2, 2-dithien-2-ylacetic acid nethyl ester (0.0052 nol) were
dissolved in 40 m of toluene. To this solution were added 1.08 g (0.0052
mol ) of (3R)-1-(2 5 phenoxyethyl)pyrro®¥din-3-ol (Internediate 1-15), and
0.104 g (0.0026 nol) of HNa (60% dispersion in mneral oil). The m xture
was stirfed, 20 mh.abJeponsd.gnperature, refluxed for 45 ninutes, and then
‘refluxed 'Wth continuous renoval of distillate with repl é ;é/ith fresh
tol uene WBIMR E@MSCady: § 2102.25 (b JH. 2.632-85dA). di)mi- % E’a‘?éﬁ&;sr@g {88 ed with
2N HCI [ d, u L hasi i 1. gg)@,na 8087203 8M) h
CHCI3. T Sgir_,g?téﬂge%%oﬁﬁg?eéﬂ%/{va%é (&/azwééeﬁ 'zvti:i/gft@ér, d'r)iﬂg)('j over Neang,soﬂ? and
evapor at gd 217016/ {ma) 2H)1 7 B2-53d{mazH)o7 50-Adkd @ 3hs purified by chromat ography
on sili C@l% (il,_ ting with chloroforn ethanol/NHAOH (200:8:1). Appropiate
fract Pon B¢ S48 ned and evaporated to yield 1.22 g of the title

product ascaifigaidtiot mét #8gignedihi s product was solidified by formation of the
oxal ate salt. 15 2-Hydroxy-2,2-dithien-2-ylacetic acid

(3R) - 1- (2- phenoxyet hyl ) pyrrolidin-3-yl ester oxalate salt : 1.03 g (0.0024
ol ) of Ekampleet base were treated with oxalic acid (0.216 g, 0.0024 nol)

in acetone/ ether. A whjte i i _nhi yas filtered and washed
with et REepargiign of EWF%?@@@&'@’T1W%3%% %‘ﬁ%& 20 ' H NMR ( DVBO- d6)
5 1. 8@ 1yRarkdh l&kgo)py&oﬁahﬁuraaorbnﬁdelwastemma1;)5 (m 5H), 3.25-3.35 (m 1
H, 4.16°(t, 2 .33 (m 1 H, 6.95-7.0 (m 5H), 7.10-7.15 (m 21-1),
7.25-7.3@@@@3, 7.45-7.50 (m 2H). MS [M+1]': 430 25

g-fl—iyd_rgx?j&rgpa%agbﬁta,ifW;:m)w.mﬂiym-mrdthmm@wmﬂbenﬂay be prepared as
escribed in

Nyberg, K. et al. Acta m_S . (1970), 24, 1590-1596.

| nter rredMﬁaéquﬂOW)EMH'PHFII'BW“&WT-"#%@%%?[ rg&%)it hi en-2-yl acetic acid
(3R) - 1- é ¥7 Eb.@@%m%w bﬂ%ﬂd)ddwfehelg—&ﬁrbb)&ﬁglhcieﬁ@r1-ﬁre@DM@li@B-fD'ché%f{ef bed in
Internediate | -1 from 2- roxy- 2, 2-dit.hien-2- el [ sester
and (8R) (@WSﬁ%b&W@%Sf’Wg Ffbig m?ﬂhg*'g “‘? P?ﬁﬁ@?ﬁﬁf mf g@%gﬁwée yi el d
was 0.85 gg?rﬁé%f’(%)ﬂéhzéﬁl@wéiet ARicBr THEGIxuAS was rofiuxed Auring 86 baursfand Istige$r oduct
vas soll 72 hours at Foom temperature. During this process 1.26 g more of (2-bromoethyl)benzene

(0.92 ml, 0.0068 mol), in several portions, were added. After this time the reaction mixture

was ﬁitered and the solid obtained was washed with THF and ether. The yield was 0.301

20 g (53.7 %, based on single isomer) of the diastereomer 1. The structure was confirmed by

"H-NMR .

The mother liquors were evaporated and the oily residue (0.450 g) was purified by
chrornatography on silica gel performing a gradient elution using chloroform plus
25 isopropanol (25 > 85 %) as eluent. Apropiate fractions were combined and evaporated to
give 0.193 g (34.5% based on single isomer) of the diastereomer 2.
Diastereomer 1. (First obtained diastereomer)
mp: 232.3-233.1°C
HPLC: diastereomer 1, 92.5:7.5
30 | TH-NMR (DMSO-ds): 5 2.0-2.15 (m, 1H), 2.55-2.70 (m, 1H), 3.0 (s, 3H), 3.0-3.10 (m, 2H}),
3.45-3.75 (m, 5H), 3.85-3.92 (m, 1H), 5.30 (s, 1H), 5.36 (m, 1 H), 7.10-7.50 (m, 13H).
MS [M-Br]": 414
(* Configuration not assigned)
Diastereomer 2. (Second obtained diastereomer) '

35 mp: 79.6-81.2°C.




formation of the oxalate salt. 35 16 COctober 2006 -26

2- Hydr oxy- 2, 2-di t hi en-2-yl acetic acid 16 October 2006

(3R -1-(3- phenoxypropyl)pyrrol idin-3-yl ester oxalate salt : 0.3 g
(0.000676 nmol) of the free base were treated with oxalic acid (0.060g,
0.00067 nol) in acetone/ether. A soli-@was obtai ned which was filtered and
washed with ether. The vyield was 0.24 g (67%. 5 mp.:115.6-117.2C ' H NWR

DVBO- d6 220240 1 290325 5
g Py 5%—|PL?: Jdua%Qel_rgoﬂérﬁ 8§H)2 20-2 (m 1H)), (m 5H),

7.10-7. 15H(NMRZHMSC¥d855205’51@m1’ i), 2.5572. z@(m% Bor3. qu)él-l),vg 1'[%,1%) 444
10 I nt e
(3R 15 ( B ERS . SR8 5 (AP, ety 0 i 11, 58 Gt S e e T

| nt er medi7atSe(nh,-4H)f 7.85a7 250yl @bly - 2, 2-di t hi en-2-yl acetic acid 15 nethyl
ester g\"éﬁ)ﬁéé % -thien-2-yl propyl ypyrrolidin-3-ol (Internmediate 1-17).
The yivel g (49.1 %9 of the title product as an oil. A portion of
t hi s progucCbniipsationl rioflbésigredd)y formati on of the oxalate salt.

2- Hydr oxy-2, 2-di t hien-2-yl acetic acid

(3R)-1-(3-thien-2-yl propyl)pyrrolidin-3-yl ester 20 oxalate salt : 0.3 g
(0. 00069 BEx@npleot he free base were treated with oxalic acid (0.062 g,

3@2‘@239%%9—3 e pen fyhgaibrlfiio) M a0 400 ' 8P IR
( DMSO@I6 heybubt@)prffidimunB rma#te20- 2. 40 (m 1H), 2.70-3.0 (m 4H),
L RSy ) 4 i g el B RO AT,
band, 3HB-y shé@te[r Mhidmednéeél 10)rindriiets & 516 mmaﬂ) & eqeemammpheﬁylbutan -1-one
2 Hydr oxy n 6'ml oq Ttl-n‘-l were re lljxae%e}orCZO (%yds (A?F@ this tn%ge?ﬁ}—'r\%lsp}g o(iif| nan%ft)‘n!e
residue was washed with THF in order to eliminate the alkylating agent. The product
15 obtained (234 mg) was purified by preparative HPLC-MS to give 65 mg (7%) of the title
compound (mixture of two stereocisomers) as a formate.
MS [M-HCOOT": 456.
Conditions used in the purification HPLC-MS:
Column : Symmetry C18, 100 A, 5 pm 19 x 100 mm, Waters.
20 Mobile phase: A (H,O 0.1% HCOONH

((*): Configuration not assigned).

Method (c)

25
Compounds of formula (V) which are methyl esters may be prepared by standard
methods of esterification described in the literature from the corresponding carboxilic acid,
or foliowing the procedures described in WO 01/ 04118 A2 , or according to procedures
described in literature: FR 2012964; Larsson. L et al. Acta Pharm. Suec. (1974), 11(3),

30 304-308; Nyberg, K. et al. Acta Chem. Scand. (1970), 24, 1590-1596; Cohen, V.l.etal. J.
Pharm. Sciences (1992), 81, 326-329; E. Atkinson et al. J. Med. Chem. (1977), 20 (12),

1612-1617.

Intermediate 1-1




ester Prepared as described in Internediate 1-1 from
2-Hydroxy- 2, 2-di t hi en-2-yl acetic acid methyl ester and 16 October2006
(3R) - 1- phenet hyl pyrrolidin-3-ol (Intermediate 1-18). The yield was 0.98 g
(50.5 %9 of the title product . 35 mp.:114. 3-115.7C 16 Cctober 2006 -27
"HNWR (CDCI3) : 31.85-1.95 (m 1 H -22-20-2.35 (m 1 H), 2.50-2.62 (m 1
2.62-2.82 (m 6H), 2.85-3.0 (m 1H), 4.92 (broad S|nglet 1H,

A o),
5.35 (m Pjrk%araﬁoﬁ%ﬂz ?Iyﬁﬁ&xy?f')zadl hienk2- grac}ec(a'ﬁdﬁﬁ) Ma-[ MF1] " : 414 5 Met hod

(d) The aration est rivatives of formula (V) has been
descri bethlenoxy\ﬁhhbwm'gbldlﬂ@yllQﬂt@'r medi ate 1-5 Preparation of

2- hydr oxy O&i %L@b@}y%'l Hﬂ@@ﬁ-?-gxlé%%hga&é ﬁ)aat% @?fem/d 6032 I?Ib?)%ﬂ? égﬁsé(dl\lfedes'f er 1

g of 2- hi"en- cetic aci ester ) was
di ssol veah 40m‘$0f tolnal Tothis aqalummmew(adﬂﬁdé 08l (&QQ’&R mel) ef @Rrdd20. 394 g

0. 00 I 0 :

(() 078359 (%ge%s%i%ﬁ‘g’ﬁ@ff‘}"dﬁ ﬁ%{l@éfgﬁ/&ﬂ dél tglpl)g?)s ?’8?\ OI @4%} ﬁ’:ar al Irﬁéifjﬂ:‘ﬂgﬁo ﬁ{]gt ure

vvafsl sti & tda;beﬂaﬁbrrmrrma&ral oityriThe mpduratwasestimed B0umis @t fenm terpraiiatures refluxed fer

refl uxe f

tol uene. RSB Pot kBB YRS cBhurtopl tern e ULt PR A AnaHL M || B2

2N ;4(:1t : mieeh ac;}ummhérﬁlymessm foveks5 ham‘aemwadlacbrmmmwascﬂmﬁetedwfbtawl

acet at e, sifj Wi t | t h I

ncet ate. Mo g atidopu Bl n S RIdBGGRE AR Gk i R o e " |

ev alpormt :a?!/er wae msbédvm_?ﬁmdﬂer?&é@ Va8 Wp,30, sritbevaporates tkoyeldt1.17sg plan of e

confirme I, S oduc

gel eluti Yt A RNE?‘?P&VOCP&? ‘89@8%%%% i&@%@&y e PRE)r opi 'gatﬁévf ﬂ?r}():!?: l)lnga

wer e contpparest 13 rppispiste dppticisadert @ogibinedtdnd dvapd:ratezddnp(mldm 22 gfthe titR4C,
product as an oil (54.7%). This product was solidified by formation of the oxalate salt.

15  2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(2-phenoxyethyl)pyrrolidin-3-yl ester oxalate
salt : 1.03 g (0.0024 mol) of the free base were treated with oxalic acid (0.216 g, 0.0024
mol) in acetonefether. A white solid was obtained which was filtered and washed with
ether. The yield was 0.91 g (73.4%).

m.p. :134°C

20 *H-NMR (DMSO-ds): § 1.80-1.95 (m, 1H), 2.20-2.35 (m, 1H), 2.90-3.25 (m, 5H), 3.25-3.35
(m, 1H), 4.16 {t, 2H), 5.33 (m, 1H), 6.95-7.0 (m, 5H), 7.10-7.15 (m, 2H), 7.25-7.35 (m, 2H),
7.45-7.50 (m, 2H). '

MS [M+1]": 430

25  2-Hydroxy-2,2-dithien-2-ylacetic acid methyl ester may be prepared as described in
Nyberg, K. et al. Acta Chem. Scand. (1970), 24, 1590-1596.

Intermediate -2
Preparation of 2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-
30 phenoxypropyl)pyrrolidin-3-yl ester

Prepared as described in Intermediate |-1 from 2—Hydroxy—2,2—dithién-Z-ylacetic acid
methy! ester and (3R)-1-(3-phenoxypropyl)pyrrolidin-3-o (Intermediate I-16). The yield
was 0.85 g (49%) of the title product as an oil. A portion of this product was solidified by
formation of the oxalate salt. |

- 35




"HNWVR (DMSO-d6) : S 1.62-1.75 (m 1 H), 2.10-2.32 (m ZI-% 21 s, H)
2.45-2:55 (m 1 H, 2.55-2.70 (m 2H), 5.18 (m 1 H), QCEP :
7.05-7.15 (m 2H), 7.32 (s, 1 H OH), 7.45-7.50 (m 2H. 30 M5 [I\/H] 324
| nternedi ate 1-6 Preparation of 2-Hydroxy-2,2-dithien-2-ylacetic acid
(3S)-1-nmethyl pyrrolidin-3-yl ester 1628ct ober 2006 -28 Prepared as
described in Internediate 1-5 fromO0.98 g (0.00385 nol) of 2-Hydroxy-2, 2-

g'lo |t;” en- %cﬁéﬁ}g@ Iéﬂ,-ﬂy@{eé(t!ﬁ 2 3@3)J1f[33p@1eﬁbxﬁ?oﬁ yPb félm—@lyﬁé%.t@‘o&@la@385

I nt er médi at'e 1-20). and O. q@%o
(0. 0027 isalt ) 08fg (q@qeéew@) &ffbe Bpehasy \Merth@ﬁ%q wigh P)}a"Cﬁﬁ@ (00802 68’ 31 g
(25% of "%{',ﬁ Ttdcla ogg%ﬁlfguﬁtsohcﬁwgg Bbtaiﬁé@whléh% ﬁi@?@%ﬁ@%she@ withGitheraineat to

1-5) termediate -7 10 Preparation of
2- hydr ox yielj @asiDt214|gsfﬁ‘>7%)yl acetic acid 1-nethyl pyrrolidin-3-yl ester

- P d | nt diate 1-5 f
Zra;)gr&e rﬁé gﬁzﬁﬁlﬂ]?gﬂclznyl gcg'[ |m§ ligl 3 nmet h;lomest er and

1- net hyl ﬁMrMMRl(BMS(BdQ)t 5 (1 COR2B5 (1 23H)y 2.20.4Qoh,e)H), 2198-3y2%{nl Shkis3. 60’§E§509
309 ' H— N 6 E

|t or reci@ A4 & 230 r 48 Gh 169 RELD hatih 2oL s, e s 7,38 tm, 21,

(3R) - 1- ngt4wt BEMERHYI n- 3-yl ester 2 g of 9H Xant hene-9-carboxylic acid
(0.0088 r%ﬁ\/lmﬁ égl ssolved in 30 mM of CHCI3 20 (ethanol free). The

sol ution t at 0OCand 1.08 m (0.0123 nol) of- oxalyl chloride and
a drogp of DVF was added. The m xture was stirred and allowed to warmto
room terrperat éfter an hour at this tenperature the solvents were
evapor at éﬂte&ﬁﬁ F%I resi due was dissolved in CHCI3 and evaporated again.

Thi s pr ogagp4ation of Rempdrion -2 2aithieh-Zfacaiicacid|(3R)-048-dhiend- (2. 19 g) was-
di ssol ved |‘?\|§20 m of CHC1l3 and added to a solution 25 of 0.975 g (0.0097

mol ) of OEPPYURETeldin-ViASteli n-3-0l (Internediate 1-19) in 15 n1 of

Prepared as described in Intermediate I-1 from 2-Hydroxy-2,2-dithien-2-ylacetic acid
15 methyl ester and (3R)-1-(3-thien-2-ylpropyl)pyrrolidin-3-ol (Intermediate I-17). The yield
was 0.83 g (49.1 %) of the title product as an oil. A portion of this product was solidified by

formation of the oxalate salt.

2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-thien-2-ylpropyl)pyrrolidin-3-yl ester

20 oxalate salt : 0.3 g (0.00069 mol) of the free base were treated with oxalic acid (0.062 g,
0.00069 mol) in acetonefether. A solid was obtained which was filtered and washed with
ether. The yield was 0.27 g (75%).
m.p.: 112.6-114.1 °C
"H-NMR (DMSO-dg): 5 1.80-2.05 (m, 3H), 2.20-2.40 (m, 1H}, 2.70-3.0 (m, 4H), 3.0-3.30

| 25 (m, 3H), 3.40-3.55 (m, 1H), 5.37 (M, 1H), 6.85-7.05 (m, 4H), 7.10-7.20 (m, 2H), 7.30-7.40

(m, 1H), 7.45-7.50 (m, 2H), 8-10 (broad band, 3H).
MS [M+1]": 434

Intermediate |-4

30 Preparation of 2-Hydroxy-2,2-dithien-2-ylacétic acid (3R)-1- phenethylpyrrolidin-3-yl
ester |
Prepared as described in Intermediate I-1 from 2-Hydroxy-2,2-dithien-2-ylacetic acid
methyl ester and (3R)-1-phenethylpyrrolidin-3-ol (Intermediate 1-18). The yield was 0.98 g
(50.5 %) of the title product . .

35 m.p.: 114.3-115.7°C




CHCl 3 cool ed at 0-5C. The reaction m xture was al | owed tg gﬁr&rgt room

tenperature and stirred overnight. The solvent was evap ¢ L Ao he

resi due was dissolved in toluene and extracted with HCI 2N. The aqueous

‘layer was basified with K2ZCOB and extracted with CHClI 3. The organic | ayer

was washed with brine, dried over Na2S&i-and 30 evaporated to dryness to

yield 2.53 g (93% of the title product as an oil. "HHNWMR (CDCI 3): S

1.65-1. 8, : . 202, 3tl50-26A%n, 21H602.6m2183 |

2. 60- 2. ad" M%*R%?RJ%E:%ﬁéf%ﬂ@%’;?g%%@&'éﬁ*%b AR AT

7. 25- 7. 4Qn{6hi), 3B533.0 (MMEH], K] (broag ingfeti $HpPHY B30 (ms"ﬁoﬁi-ﬁaﬁfﬂ!& 4%

formatio 1§t7§§|§n ate salt. 35 16 Cctober 2006 -29 : .

9H Xant hehée-'9-carboxylic acid (3R)-1-nmethyl pyrrolidin-3-yl ester oxalate

salt: 2. KB @+1§040082 nol) of the free base were treated with oxalic acid -

(0.74_9, 0.0082 nol) in acetone/ether. A solid was obtained which was

fiIteFed and washed with ether. The yield was 2.48 g (75.8%. 5

m p. : 155 MHSB(BC. MS [M+l]': 310 Intermediate 1-9 Preparation of

9H Xant hene- 9- carboxylic acid (3S)-1-nmethyl pyrrolidin-3-yl ester 10 This

conmpound was prepared as described in Internediate 1-8 starting from9H

Xant heneTRe peaapacatihiof tencheth§iBstar-desivatpes yof fastiuii (v) Basbegn dessribedinat e 1- 20)
9H Xant henge- 9- car boxylic acid (3S)-1-nmethyl pyrrolidin-3-yl ester oxalate

sal t vvasmeg?%g(é'ed as is described for the oxalate salt of Internediate

1-8. 185 9H Xant hene- 9- carboxylic acid 1-nethyl pyrrolidin-3-yi ester

(sul phat;salt&_ %%escri bed in B.V. Franko et al., J. Med. Pharm Chem ,

(1960), MteEpediatd-3,0 | nternediate 1-10 Preparation of

9- Hydr ox pr&arhtion b Bshfdroryi2eithienasylicéBRpeitt (BR)Aymethylpyrirolidinsd-yl20 y|

ester 0.980 g (0.0041 nol) of 9-Hydroxy-9H fl uorene-9-carboxylic acid

nmet hyl e8F were dissolved in 30 M of toluene. To this solution 0.412 g

(0.0041 A of 20fydraR)-2 L-dithinkad aysticaididimet§+ edtek (00036 medl) waeditsdieyd iardd a

cat al1i5ti c amount of

C ANt Ol MR s 19934899 594 g (0.0039 mol) of (3R)-1-methylpyrrolidin-
3-0l (Intermediate 1-19), and 0.078 g (0.00195 mol) of HNa (60% dispersion in mineral oil).
The mixture was stirred 30 min at room temperature, refluxed for 1 hour, and then |
refluxed with continuous removal of distillate with replacement with fresh toluene when
necessary for 2 hours. The cooled mixture was extracted with 2N HCI, the aqueous layer

20 was washed with a small volume of ethyl acetate, basified with solid K,COs and extracted
three times with ethyl acetate. The orgahic layer was washed with brine, dried over
Na,SO, and evaporated. The yield was 0.73 g (58%) of the title pfoduct (structure
confirmed by "H-NMR). This product was purified by chromatography on silica gel eluting
with chloroform/ethanol/NH,OH (200:8:1). Appropiate fractions were combined and

25 evaporated to give the title compound.
m.p.: 84°C.
'H-NMR (DMSO-de) : 8 1.62-1.75 {m, 1H), 2.10-2.32 (m, 2H), 2.21 (s, 3H), 2.45-2.55 (m,
1H), 2.55-2.70 (m, 2H), 5.18 (m, 1H), 6.95-7.0 (m, 2H), 7.05-7.15 (m, 2H), 7.32 (s, 1H,
OH), 7.45-7.50 (m, 2H). :

30 MS[M+1]: 324

Intermediate 1-6
Preparation of 2-Hydroxy-2,2-dithien-2-ylacetic acid (3S)-1 -methylpyrrolidin-3-yl

ester




the m xture was refluxed using a Dean-Stark system for 24 I(B?urs The
reaction m xture 25 was cool ed, and extracted w th HC F?@e‘é%ﬂﬂ) ous

| ayer was basified with K2C03 and extracted with AcOEt (3 x 100 m). The.
organic layers were conbined, dried over Na2SO4 and evaporated to dryness
to yield a residue which was purified’@y’ chr omat ogr aphy on silica gel
eluting with chlorof orm plus isopropanol (0%) 20% . Appropiate fractions

ver e Cogiv %d%@‘ﬂe%&ﬁd?é@lﬁﬁﬁﬁénﬁé&ﬁé\m fEbn$9@8q; (00385 maf) dfteeHydroxe2,20
conpoun an ol

CDC13)_: 7.43 -
7. 37 (mdithian-2-ylagetic acyd w—’tf(yﬁﬁsfew 30! qi"‘t’?ﬁe %3%9%20%’@% m‘gfi%fg(%?%ﬁ"'
2.26 - -3- (1100) AndD.108.¢9®.0027 rddt) of HNa B0% dmpmuoom 1
s [y Tt s gf(itérrhodie TR0) Srtl103 10.d0=7 i)
9 Hydr oxlynﬂhélfal @Bx'ﬁl%ylgldd'eﬁsdb?d/g|(%59é2:?fdh?r§¥l%9ﬁ°d€§tt er was prepared from

$ -9I—é— of | uorene-9-carboxylic acid by a standard method of

ester flczftlon Intermediate 1-11 5 Preparation of
2- Oycl ohekMMRAIMIBORY1 3 (Equmdtenkik®t i ¢ aci d (3R)-1- met hyl pyrrolidin-3-yl
ester 5. @ g (*3)5\0 y mol ) of 2-Cycl ohexyl -2-fur-2-yl-2-hydroxyacetic acid
met hyl BdM di ssolved in 150 m of dry toluene. To this solution
2.12 g (0.021 m)l) of (3R)-1- nethylpyrrolidin-3-ol (Internediate 1-19) and
500 nmg (0,021 ér?}Of HNa were added 10 and the m xture was refluxed using
a Dean- 3 f\"%‘@f’ for 24 hours. The reaction m xture was cooled, and
- extr agt eprapiabationCof 2MydFomey- ammﬁuen&qymetm-da‘e-mtladpvnrw\dmr@zﬂc@ #hd

extracted with Ac I s gBigned, dried
over Naz'é@@a%?ﬁ’@squéﬁ%é%ﬁ@d %aj%/lﬁés (?na !‘ :(ﬁi?)ggliﬁ' Ue %\ﬁl e was purified
by  chr opRirgosaatehdonmitiyipyerotidin-3ed| md:ormyemlailh a&ﬂla@ledfwlﬁalﬂ tYéasl G908 opanol
(0% -> 109 15 Appropi ate fractions were conbi ned and evaporated to give

1.37 g (@9/0)6 of the title product as an oil. "HHNMR (CDCI3) : 6 7.38 (s,
1H, 6 WNMF@([%@SOLHB)ZMIEq@aB&uoEs)ZZ (m 1 H), 2.87 - 2.58 (m 3H), 2.50
- 2.10 (m_ 3H,. 2.32 (s, 3H), 1.93 -1.62 (m 4H), 1.38 - 1.07 (m
7H) . 15VEVSMI': 32b

Intermediate I-8
Preparation of 9H-Xanthene-9-carboxylic acid (3R)-1-methylpyrrolidin-3-yl ester
2 g of 9H-Xanthene-9-carboxylic acid (0.0088 mol) were dissolved in 30 ml of CHCl;

20 (ethanol free). The solution was cooled at 0°C and 1.08 ml (0.0123 mol) of oxalyl chioride
and a drop of DMF was added. The mixture was stirred and allowed to warm to room
temperature. After an hour at this temperature the solvents were evaporated and the
residue was dissolved in CHCl; and evaporated again. This procedure was repeated two
times. The solid obtained ('2.19 g) was dissolved in 20 ml of CHCl; and added to a solution

25  of 0.975 g (0.0097 mol) of (3R)-1-methylpyrrolidin-3-ol {Intermediate 1-19) in 15 ml of
CHCl, cooled at 0-5°C. The reaction mixture was allowed to warm to room temperature
and stirred ovemnight. The solvent was evaporated and the residue was dissolved in
toluene and extracted with HCI 2N. The aqueous layer was basified with K.COs and
exiracted with CHCls. The organic layer was washed with brine, dried over Na,S0, and

30 evaporated to dryness to yield 2.53 g (93%) of the fitle product as an oil.

TH-NMR (CDCl): 5 1.65-1.85 (m, 1H), 2.05-2.42 (m, 2H), 2.30 (s, 3H), 2.45-2.60 {m, 1H),
2.60-2.80 (m, 2H), 5.0 (s, 1H), 5.05-5.20 {m, 1H), 7.0-7.25 (m, 4H), 7.25-7.40 (m, 4H).
MS [M+1]": 310

This product was solidified by formation of the oxalate sait.
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20 2-Cycl ohexyl - 2-fur-2-yl -2-hydroxyacetic acid nethyl ef@r .ﬁan
prepared according to methods described in W01/ 04118!09°IORFAMRdi at e
1-12 25 Preparation of 2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid

1-ethyl pyrrolidin-3-yl ester 1 g (0.0042 nol) of '

2- Cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet1i acid net hyl ester was dissolved in
12 mM of EtOH and 6 mMl of a solution of NaOH 2N were added. This m xture
Wﬁs st r%ﬁ-d(a%%:eﬁ@-d—@érb%xﬁfﬁ@lagid (ARy-errnCétwlpyrtdumﬁu,-s-ymt&tcealam«,altesz@pcg ated and
t he residue was_ aci dified wt I % The. S | was

ext r act e®-QR82nalk efthe freebapg ekt ?Qe%WéRS@%?%g@g‘ggso'%%%g@ i ned, dried
and evapgiadidether, AicHdWR dHRsihstRhicR was filtered and washed with ether. The yield

cycl ohexyl - 2-fur-2-yl -2-hydroxyacetic acid) which was used wi thout further

puri fi cavp®a48 gri{e-&e)-d obt ai ned was’ di ssolved in dry DMVF (12 m) and 0.817
g (0. 805y Wi 9550-185.8°¢, carboni | di m dazol were added. The m xture was
stirred for 1h at roomtenperature. After 35 this tine the sodiumsalt of
1- et hy!l pySriMH1Hi 318- 0l (prepared by addition of HNa (0.11g, 16 October 2006
-31 0.0046 nol) to a solution of I-ethylpyrrolidin-3-o0l (0.531g, 0.0046
mol) in 5 mM of dry DWM) was added. After stirring 15 h at room

t enper at ntermeagliated=ft i on ni xture was treated with water, and the aqueous

hase wa | Remeth FShi gstezr e
Eonbi ned?r%‘;ﬂgﬁ{ ﬁ?w*mﬁtgér@nﬁgﬁxggg _agH(grSTr _engvglgwgf, ltdt?flga? gl vent the
prodd6t Bhis spmedundhwap prerrediahdessripeshin baTHISHRS 18 SSRTIRG wgér uting with
chl orofo S al Ve | iAd P2 34% rel ated
(o star t%(%?étﬂleﬁ%?@ﬁﬂ%@?ﬁ?@ é%@)ti]heﬁ?@yrroﬂmﬁ-yémn%mlaﬂ@ oy ( %

i e tI'tI"e product. 'H-NI\/R{C%IV%. S 1.05
-1. 45 (nPHDGHhent-Boarbogylic@cid i3S iymethyimaralidin-Byl gster oxplate SaBXWRS - 2 75 (m
5H), 2.85 - 3 Q (; - 1 H, 6.30 - 6.40
(2 10 %ﬁf?@%&%?#@ﬁf %K/@[%%%m £, of intbrméuidts Ko L B |

2- Cycl ohexyl - 2-fur-2-yl -2-hydroxyacetic acid nmethyl ester can be prepared

accordi ng,,t ho ricReA in-944 L8t te salt) js described in
| - et ﬂgl pg'ﬁl)gqrﬁth}?' tﬁ@g%ﬁbg@ﬁégﬁwgrhﬂ%gﬁ%?@bl eef‘?s ullélhtaeersrre%li ate 1-13
B.V. Franko et al., J. Med. Pharm. Chem. , {1960), 2 (5), 523-540.

Intermediate 1-10 | _
Preparation of 9-Hydroxy-9H-ﬂuorene-9-carboxylic acid (3R)-1-methylpyrrolidin-3-
20 vylester '
0.980 g (0.0041 mol) of 9-Hydroxy-9H-fluorene-9-carboxylic acid methyl ester were
dissoived in 30 mi of toluene. To this solution 0.412 g (0.0041 mol) of (3R)-1-
methylpyrrolidin-3-o! (Intermediate |-19) and a catalitic amount of Na® were added and
the mixture was refluxed using a Dean-Stark system for 24 hours. The reaction mixture
25 was cooled, and extracted with HCI 2N. The aqueous layer was basified with K,CO3 and
extracted with AcOEt (3 x 100 ml) . The organic layers were combined, dried over
Na,SO, and evaporated to dryness to yield a residue which was purified by
chromatography on silica gel eluting with chloroform plus isopropanol { 0% 20%).
Appropiate fractions were combined and evaporated to give 0.390 g (31%) of the title
30 compound as an oil. '
"H-NMR (CDCl3) : 5 7.65 (d, 2H), 7.51 {d, 2H), 7.43 - 7.37 {m, 2H), 7.33 - 7.27 (m, 2H),
5.11 (m, 1H), 2.65 - 2.59 (m, 1H), 2.26 - 2.17 (m, 3H), 2.07-1 .93_ {m, 1H), 1.99 (s, SH),
1.57 - 1.45 (m, 1H).
MS [M+1]": 310
35 '




(2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl aceti c acid

(3R -1-met hyl pyrrolidin-3-yi ester 20 0.545 g (0.0025 mgﬁ)ocEﬁ‘berzO%

(2R) - 2- cycl opent yl - 2- hydr oxy- 2- phenyl acetic acid were dissolved in 8 m of
dry DMF. To this solution 0.481 g (0.003 nol) of 1,1 - carbonildiim dazol
were added and the mixture was stirred38t roomterrperature for 1 h. After
this time, the m xture obtained was added to a suspensi on of (3R) 1-

net hyl L d
A3 0%5%? drg:gﬂsﬁ‘ﬂgbr&)bfé-@érﬁ&dd@bédhétﬂ%ﬁ%téﬁhsgz;re%r%??@gg@kg A at ha

3
t enper at fHereppd- WEQ’EY“BHC'FHWtE\ﬁi@‘%Qme%/rﬂ%‘?feﬁft%ft’ﬂ'%ter and extracted two
times with Et20 . The organic | ayers were conbi ned, washed with water and
dried. The residue was purified by silica gel colum chronatography
(el uent : Intprmedigtels11 sopr opanol 0% )10% to obtain 450 ng (60% of the

titl 2 7.29 -
7'. 156 ﬁ]r Wrnﬁ@n@? Z%Jcloﬁ&yl#fhwaﬂ Qa%cﬁ'l)x%ac%tﬂ: E o (3I¥), '5-2 g rzn ] '2'079 o 1

H), 2.79met ylpwrr@ﬂiﬂ"sﬁ)yleiteze (s 3H), 1. 85 21,72 (m 1H, 1.61 - 1.18
(m 8H 909

(2R) - Q/(Iys%p(glr?t%];llm% %dzjé ¥< ?e];\ugl acezt rllgcﬁi%o?acetlc act eg:erﬂ?yéggtelrnwel\l;le Mt suva
et al. : Bissolved in Naim! anémto!ueneag”@)t ispolutien52.28 §7(0.02treplh@fi(3tel-1- 14 5

2R) - 2- e r I
(22 o e ) e i T W
aci d Meer end tiesmidwedvasrrelixet usingdrBeannBiark systeisios 24 beursn The 5&@etign (0. 0036

room ¢ enfibE ?@éi%“r%'%i@?em{ﬁ I OB IE T pas BB Bl oS

added t oKaCOuand estramed witlo AcQEL3 X000 mf) Irhe@trgqmcpwerel wenercombmrhed( griedo m

g, 0. 003§\iﬂe}zs@%n|5"&?é a%ZIEE g n%%?ﬁﬁelgn% }es.scﬂjelbvl'mh \%s\;l\glglrfié [By: After

stirring room tenperature € reaction m xture ed with
wat er andhrertatagraphty orhsibe gel Mnngith cBloPdform Plus isopgzpanol ( G4 $0%Er e

el a8 uBRPERPSH PRI R e SamBie Shy BendkBaiS LSS o R bEIGy 1o '
obt ai n 6pfddort 46&il.of the title product as an oil.

"H-NMR (CDCIl5): 57.38 (s, 1H), 6.37 - 6.30 (m, 2H), 5.30 - 5.22 (m, 1H), 2.87 - 2.58 (m,

3H), 2.50-2.10 (m, 3H), 2.36 and 2.32 (s, 3H), 1.93 - 1.62 (m, 4H), 1.38 - 1.07 {m, 7H).

MS [_M+1]*: 308

20
2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid methyl ester can be prepared according to
methods described in WO 01/ 04118 A2 '

Intermediate 1-12
25 Preparation of 2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid 1-ethylpyrrolidin-3-yl
ester
1 g (0.0042 mol) of 2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid methyl ester was
dissolved in 12 ml of EtOH and 6 ml of a solution of NaOH 2N were added. This mixture
was stirred at 60° for 1 hour. After this time, the EtOH was evaporated and the residue
30 was acidified with HCl 10%. The aqueous solution was extracted with AcOEt (2 x 100 mi).
The organic layers were combined, dried and evaporated to obtain a residue (2-
cyclohexyl-2-fur-2-yl-2-hydroxyacetic acid) which was used without further purification.
The acid obtained was dissolved in dry DMF (12 ml) and 0.817 g (0.005 mol) of 1,1
carbonildimidazol were added. The mixture was stirred for th at room temperature. After

35 this time the sodium salt of 1-ethylpyrrolidin-3-ol (prepared by addition of HNa (0.11g,




"HNWR (CDCI3) : 1.05 -1.15 (m 3H), 1.25 - 1.95 (m 10 10 - 35 (m
1H, 2.40 - 3.0 (m 6H, 3.79 (bs, 1 H O, 5.23 (m 1360?0@31'2?0%6 (m
3H), 7.65-7.67 (m 2H). MS [M+l]': 318 20

(2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acetic acid is described in M Mtsuva
et-al.: Bioorq. Med. Chem, (1999). 7312555-2567. 1-ethyl pyrrolidin-3-ol
Is coomercially available. 25 Method (e) Internediate |-15 Preparation of -

(3R)-1- (Bnﬁﬁéwg%f&"s)oﬁmbﬁobf @Jemyﬁay%n&n%-& (@590, amls)merb in5 ml50f rrciiry

(3R) - pyrrolidin- comer ci al }g avai l abl e) were dissolved in 30

of acet oRMR)iwas agied. hlfkﬁ% StigingohP \Redlkeroeny demperaturey thep reasen nplytugss wes.-
br onpet hf?ﬁé(t)eﬁ%ﬁwe\ﬂﬁter OaergﬁleQecf&OQQ%ﬁZsérWak é?&ra&bdw Et (9 x(bPdkbiTRBl ) of

K2CGCs. IS mxture was stirred during room tenperature. The solid

was fil t@wg@awapitaspﬁMergﬁqr@bmema@aséwdpwﬂfamrtmcurs;ﬂeé!ssAftwmrsomsofataaed to

o' ooV Ro 0, PRAGEL B8y vas PSS I ErERaRErath i SR perti Ui,

oi | . Thi shipiofetacplusisopisnensli($de-By1%h)k o vigld aystsy468rmg (34%relatedt&sta ing.- - - --

16 Cctob | eluting with chlorofornf nethanol/ NHACH
(90: 10: hﬁﬂﬁ’gg&?%ﬁh%{?'@fﬁ% of the title compound (91.5 % . MS [ M1]"
208 |'|- NMEDEBEL) :S611.89- ¢ 5 (i) OHR, 128D 2 101(H), 4H,. 200(-n2.3%Kin, 2H),65 (m

x i 2H) "Bads s st 2 1 iy 278 s el s 2 G B R el o6 0417

. hot epydr.as ¢, 1HI6 Preparati on of
(3R) -1- gp&lsﬁgﬁquggéopyl)pyrrol i din-3-0l 10 Prepared as in Internediate 1-15

from (3 ol (comrercially available) and (3-
br onopr opoxy) benzene. The yield was 2. 26 g (71.3 % of the title conpound.

_NB [ NH] %—Qyﬁ‘%%gxwww%%%y%@xyace%c acid met}lsyll_gster can tgen})repl_?ed acc%?dlrzlg 0 (m
methods described in WO 01/ 04118 A2
15 1-ethylpyrrolidin-3-ol is commercially available.

Intermediate 1-13
(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetic = acid  (3R)-1-methylpyrrolidin-3-yl
ester
.20 0545 g (0.0025 mol) of (2R)-2-cyclopentyl-2-hydroxy-2-phenylacetic acid were
dissolved in 8 ml of dry DMF. To this solution 0.481 g (0.003 mof) of 1,1-
carboniildiimidazol were added and the mixture was stirred at room temperature for 1 h.
~ After this time, the mixture obtained was added to a suspension of (3R)-1-
7 methylpyrrolidin-3-ol (Intermediate 1-19, 0.531 g, 0.0046 mol) and HNa (0.065 g, 0.0027
~ 25 mol) in3 mlof dry DMF. After stirring 26 h at room temperature the reaction mixture was
treated with water and extracted two times with Et,O . The organic layers were combined,
washed with water and dried. The residue was purified by silica gel column
chromatography (eluent: CHCI; plus isopropanol 0%->10%) to obtain 450 mg (60%) of
the title product as an oil.

30 'H-NMR (CDCl) : 57.60-7.56 (m, 2H), 7.29 - 7.15 (m, 3H), 5.19 - 5.11 (m, 1H), 3.77
(bs, OH, 1H), 2.92 - 2.79 (m, 1H), 2.79 - 2.16 (m, 5H), 2.26 (s, 3H), 1.85- 1.72 (m, 1H),
1.61-1.18 (m, 8H). |
MS [M+1]": 304




(m 3H, 2290 (m 1 H, 4.0 (t, 2H, 4.35 (m 1 H), 6.90 30 (m
2H). 15 Internediate 1-17 Preparation of lg@"t"% 2006
(3R)-1-(3-thien-2-ylpropyl)pyrrolidin-3-0i Prepared as in Internediate |-15
from (3R)-pyrrolidin-3-ol (commercially available) and 2-
(3-brormpropy|)thi ophene. The yield VeSS4, 02 g (85% of the title conpound.
20 M5 [M+1]": 212 "H- NWR (CDC13): S 1.65-2.0(m 3H), 2.10-2.35 (m 2H),

2. 40- 2. GQQR}IQ do eatyV-Q-r@moxﬂiﬂ)phenﬂiaSéhc?adﬂi isesdribel)in MiMisuyaret dibBiodig80
(m 1H), 6.90 ml Internediate 1-18 25 Preparation of
g {h A1 0z A1

- ==Prepared as in Internediate 1-15 from
(3R) - pyrrolidin-3-ol (comTerC|aIIy avai l abl e) and (2- brom)et hyI)benzene.
The yield was 0,91 383 5% of the title conpound. M5 [M+1]': 192 'H NWR
(CDCl 3) : 'steimelegé(m 1H), 2.10-2.40 (m 2H), 2.55 (m 1H), 2.65-2.90

m )~ - Jacill . 1-éthl/fbyfrotfdin-Biyl edtet
(1 phe:r?gt ﬁ%pﬁﬁ%ﬁ%rﬁﬁf g}( dfbsﬁ%:lze}s)lg?ﬁgggéqcn Zdr‘]ﬂij Y- }(-at Elilf yYao H)sueh

Hsueh Pao (1981), 16(3), 199-210. Method 35 16 Cct ober 2006 -34
I nt er medigpdag; §- 190, Bﬁﬁ?arn?él] oRf Of(zkﬁﬁbyéibﬂﬁﬁt?b(i—ﬁy&rb% 2$h@nﬁaéétlc15cﬂ Wérel 72

mol ) of (3R)-pyrolidin-3- conmmer ci al avai | wer e di ssol| ved in 240

m  of MsEsoivedi i foirok |06neraQMf@oT@dthtSo SPGII'SPBCO 5809t 603 emIbert (19 5 m
of a 36 Oéhﬁ)o?l%lh'ﬁlb%l 'Wbré"%ﬁ@éd aFl e ﬁ@dl‘.ﬁﬂet\k)aslgﬁ_’rréﬂ alfoolfe farhperatd fopBH4A.

(16.27 g, O. nol) were dded in small portions, alternatlvatglydurlngl
h, neitht Mer h@s time, tthﬁ?rﬁ@ﬁﬁtmﬁféfa@?d Mﬁsmt;led tara skspamsignn(copled mt PGl e whts

dt
\r/vg;g?l on%tﬁwpie@\%f&g@:g frﬂﬂ% db@i?ﬁ%’? %ﬁpHst [ rdTgegguP?r?%% mﬂjt@#;&and
neut r al i siedDMR h Adler istiring HEOB at reoDMtenREratEe thef retaei@n/mtxtwe wesetreatgd witht ed
and the ﬁ%t%&ﬁraﬁ@éﬁ P ERgs With Tt STRE lorddHO VLA Wire WBhiinedD AsadHead

with sol
with water and dried. The residue was purified by silica gel column chromatography

15 (eluent: CHCI; plus isopropanol 0%—>5%) to obtain 610 mg (65%) of the title product as
an oil.
'H-NMR (CDCl3) : §1.05-1.15 (m, 3H), 1.25 - 1.95 {m, 10H), 2.10 - 2.35 (m, 1H), 2.40 -
- 3.0 (m, 6H), 3.79 (bs, 1H, OH), 5.23 (m, 1H), 7.24-7.36 (m, 3H), 7.65-7.67 (m, 2H).
MS [M+1]": 318 '
20
(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetic acid is described in M. Mitsuya et al.;
Bicorg. Med. Chem., (1999), 7, 2555-2567.
1-ethylpyrrolidin-3-ol is commercially available.

25 Method (e)

Intermediate I-15
Preparation of (3R)-1-(2-phenoxyethyl)pyrrolidin-3-oi
0.5 g (0.0057 mol) of (3R)-pyrrolidin-3-ol (commercially available) were dissolved in 15 mi
30 of acetonitrile. To this solution were added 1.32 g (0.0065 mol) of (2-

bromoethoxy)benzene, 0.095 g (0.00057 mol) of Kl and 1.57 g (0.0114 mol) of K,COs.
This mixture was stirred during 72 h at room temperature. The solid was filtered and the
solvent was evaporated to dryness. CHCl; was added to the residue and the solution
obtained was washed with water and brine, dried over Na,SQO, and the solvert was

- 35 evaporated to obtain 1.43 g of an oil. This product was purified by chromatography on




exhaustively extracted with CHClI 3. The organi c phases we\r}ﬁ conbi ned and
dried over. Na2SO4. CHCI 3 was evaporated to give an oil Q?Wbﬁh%ooﬁuri fied
‘by. Kugel rohr distillation at reduced pressure (0.2-0.3 nbar, 50-60C oven)
to give 14.91 g (85.6 % of the title _product. 15 "HNWMR (CDCI3): $
1.60-1.80 (m 1 H), 2.10-2.40 (m 5H);32740-2.70 (m 2H), 2.75-2.95 (m 1
H, 4.20-4.40 (m 1 H), 4.40-4.50 (bs, 1 H OH. A sanple of 1 g of this

mat er i al si@sgd! eRRingdvitd dhfordfominetiiarloVRH3B)H (90r10ean)] Theageld was 1.0& 0 dener to
obtain 2.3 g of the tartrate salt [a]D= +10.6 (c=1, H2O"'. 20 ' [a]72 D =
+11. 1 (ctllp compepd) (915 %bvi et al. J.Med. Chem, (1991), Vol 34, n4, 1314-
1328). Im'gquqgﬁ_ggg 1-20 Preparation of (3S)-1-nethylpyrrolidin-3-ol 25
Prepared as in"Internediate 1-19 from 2§8 of %38%-p¥rrolidi 51-3- I

( commer clFNMR (ERECLES e1-80 (mhtH)y R@0dmMud§1)12.48 (g, TH 2P5dgn. 4H -a?-ffg’l?’é‘%’l ow
oi | iC toine i fynb ksbhl ation. This material was
trea}tﬂéd J\wm%ﬁ@ %%ofﬁ%?gé{ggz%t ar nlz‘ar:?Hc) Zg()ghf%H OH ether to obtain 3.65
30 g of (IR-Tr@rphencsyetbylipyralidia-3-of is deschbad W) 3625417 Af22 D = -11.5 (c=1,
H20), Sleevi et at. J.Med. Chem, (1991), Vol 34, n4, 1314-1328). Also
included within the scope of the present invention are pharnmaceuti cal
conposi t indermediafedkl&onpri se, as the active ingredient, at |east one

Wih o phiHEAE SERI- Bl aib by OISR C0C o P er by the
conpasi t Preparesl amiddniepmediate 11Grfrons (AR)ahimelidior3-o{eomardially svailableyrandi(@e
et ve. chenmpr BERE R Il i Wt 225 4V RS BTSN ent i on
aLe wel IMISr[Mmﬂ]*pEEZsef and the actual ex](c:i pients used depend inter alia O]Ic’l
thi's 1 AR GblRer B 3UM, M5 a8k 2 Br2 3% AhRD < P moft: A 480" ©
case, 1@, 3H)e2.00MRRI HY,iHm (tf ZH), 8135 (mad r),6.90 () 3N 7,38yt ake the form of
tablets, filmcoated tablets, Iliquid inhalant, powder inhalant and

i nhaflati on aerosol ; all contai ni ng one or nore conpounds of the invention;
such prepadratddiae 10y be made by nethods wel | -known in

Preparation of (3R)-1-(3-thien-2-yIpropyl}pyrrolidin-3-ol
Prepared as in Intermediate 1-15 from (3R)-pyrrolidin-3-ol (commercially available) and 2-
(3-bromopropyl)thiophene. The yield was 1.02 g {85%) of the title compound.

20 MS [M+1]": 212
'H-NMR (CDCL): 8§ 1.65-2.0 (m, 3H), 2.10-2.35 (m, 2H), 2.40-2.60 (m, 3H), 2.70 (m, 1H),
2.80-3.0 (m, 3H), 4.35 {m, 1H), 6.80 (m, 1H), 6.90 (m,1H), 7.10 (m, 1H).

Intermediate I-18
25 Preparation of (3R)-1-phenethylpyrrolidin-3-ol
Prepared as in Intermediate I-15 from (3R)-pyrrolidin-3-ol (commercially available) and (2-
bromoethyl)benzene. The yield was 0.91g (83.5%) of the title compound.
MS [M+1]": 192 .
'H-NMR (C'DCI_o,): & 1.65-1.85 (m, 1H), 2.10-2.40 (m, 2H), 2.55 (m, 1H), 2.65-2.90 (m,
30 5H), 2.90-3.05 (m, 1H), 4.35 (m, 1H), 7.10-7.40 (m, 5H).
1-phenethylpyrrolidin-3-ol is described in Zhu, Y-Q . et al, Yao Hsueh Hsueh Pao (1981),
16(3), 199-210.

Method {f)
35




the art. 15 The diluents which may be used in the preparations of the
conpositions include those liquid and solid diluents whil 89 r%Qﬂ?pati bl e
wi.th the active ingredient, together with colouring or flavouring agents,
if desired. Tablets or filmcoated tablets may conveniently contain
between 1 and 500 ny, preferably from5% o 300 mg of active ingredient. The
I nhal ant conpositions may contain between 1 g and 1,000 g, preferably from
10 g to PeRYedint®f1@ctive ingredient. In human therapy, the dose of the

conpound of for nmul I d nd on.th esired effect and duration of
treat rrenPTB%ﬁ‘F’P"@géégzkm?@gmwﬁﬂf’wg'@?men 3 mg and 300 ng per day as
tablets 3g¢ @072 rﬂﬂ?oﬂ@ﬁ%—@ymrdirﬂaébl aomméelafy byvailebiepasid dissolvetbin 240 ml
Phar macol ogi cal _Action T

, C . The results on man, puscarinj c ept qr s, bi,ndi ng

and in t REMeRS. This splBicrnssseeled iR 1Dglﬁmﬁe%mb{gu&“a'a@?@edﬂ%‘ggH@cP?éé”fgdé’scri bed
bel ows 3Qoldusmih WALSE AiiteH Gith 28 RhIK MO ) eRd NEBSI, PieEl §.0.43 noBhWerdVS t o
human nuscarini ¢ receptors was_ perfarnmed accaqrdj

Wael b |
(1060, ™ eSd Py STrHIGeTonS, iRk G Un e NBU S [SraRbTBS g1 156eC.

Menbr ane AReEPE hith HRNRixir@WhS Wabhid td RibH RfimRFatGR dIRSRe PaTbE totiey firl
cells (CHO 35 expressing the genes for th muscarini c receptors
a

e human M3,
wer e used .houp Therepetionoigiare wag agigified aitbrtie 2t istired duing 20 MRS

pr epar at 0t Sih LHRPRAAET, MEBRR MBS drid waPRERN VARbIAeY 8hd i PO/
for the subtype. The nenbrane suspension was incubated wth the

tritil8t etesiduepwamdivied wigpa gmell quanity of walesasified with selideGReard acti on was 5
separate | | | Ml ; G5k

Non- spec??ﬁusfg}l‘%g i%g%éﬂé/ahsﬁmggﬁe&%m%g@g& d[.%?%t égﬁﬂeﬁbnﬁllgﬁﬁfél& atr oc_i p?vne é. At
least si Nag®AesditiClanassraposatedie giygsn dirwhieluwhs puiifiediy tguaedpbr distillalieni dual

di spl ace PRl Ul KRSsubio 21RS Hibke, ST ARy W pIBPYRES 69%) dithe BESCNt

i nvention have gh arfinities arinic’receptors, preferably
human nupraiuchi-c receptors. Thus, the 1 C50 of the preferred conpounds of

compdinad MR ERGRES 1o ¢ 730 th 2, T2 G ST RTONE ER 2 0 SR 20°

nM 15 TeH), 920-440NoHdERas40-4.50 bs,nieh Qg

A sample of 1 g of this material was treated with 1.5 g of (2R,3R)-tartaric acid in
MeOH/ether to obtain 2.3 g of the tartrate salt fo)p = +10.6° (c=1, H,0)".

20 '[o]?p = +11.1° (c=9.57, H;0), Sleevi et al. J.Med. Chem., (1991), Vol 34, n°4, 1314-
1328).

Intermediate 1-20
_ Preparation of (35)-1 -methylpyrrolidin-3-ol
25 Prepared as in Intermediate 1-19 from 2 g of (35)-pyrrolidin-3-ol (commercially availabie).
The yield was 1.65 g (71.1%) of a pale yellow oil which was not necessary to purify by

distillation .

This material was treated with 2.5 g of (28,38)-tartaric acid in MeOH/ether to obtain 3.65
30 g of the tartrate salt [u]p = -11.3° (c=1, H,0)2 _
2la)® b = -11.5° (c=1, H,0), Sleevi et al. J.Med. Chem., (1991), Vol 34, n°4, 1314-1328).

Also included within the scope of the present invention are pharmaceutical compositions

which comprise, as the active ingredient, at least one pyrrolidinium derivative of formula (i)




The studies were perfornmed according to H Konzett and F. Rossler (1940),
Arch. Exp. Path. Pharnmacol. 195: 71-74. Aqueous sol uti o8 ftoherd0¥yents to
be tested were nebulized and inhaled by anaesthetized ventilated nale

gui nea pi gs (Dunkin-Hartley). 20 Bronchial response to intravenous

acetyl choline chal |l enge was determ ned” Before and after dr ug

adm ni stration and the changes in pul nonary resistance at several

ti me- poi rmassmmmmeaama@suwmea&embm a@mbr o dineAl PRsfeRBlyaRpasm The
conpounds_ of tﬂe prese mvgntl on %Og ag t he bronchospasmresponse to
25 acet yl EWHIS @"\ﬁf’ﬁ' ﬁl“BH”ﬁ ?'E?\%'ﬂ)tag CHOFLAYMIAEIPdN of action. Fromthe
above described results one of ordinary skill in the art can readily

understa that th ounds, of the present invention have excell ent M
ant i rruscgﬂ’lenﬁ”??r@@{’?@c?@y pta?’fﬁl%arﬁ‘?reo’d@é?'ﬂﬁ whigh are gnixedawithhihgrachye di seases

in whigh ddﬁﬂ:)d\ﬁd@ﬁ&@l@bblﬁhdé AN Y corfipction By tAis ahveRtior élﬁlw&!itmwh%%é atory
di sorders cﬂﬁh as chronic obstructive pul nonary di sease :

CoPD) ,
br onchi t 189 B¢ FRLA %C'WB%P?%@?RWt'Wer alia prvihe intsnded ’&‘ﬁﬂ’oﬂmfﬁﬂﬂlr&wa“on
ur ol ogi cadf theleGApsRich. such as urinary incontinence, pollakiuria, neurogenic
or unstabl e bladder, cystospasm and chronic cystitis; gastrointestinal
di sorders such as |rr|table bowel syndrone, spastic colitis

diverti cmm@m@ ob 84 1n9emloﬁ%rrabra&abgrgaag@dc#bpe/raﬁ&%rﬁrstratfapwsI Xc%‘é such

as va aI |%%I nduced sinus bradycardi aspect

of th EPmPPSYHior efel admisisdration prayrkrsihe dorpnel tabletsufiineapated iblsds. t i on
conpri S' Mg iSRS T uﬁ\%ﬁdrﬁ'ﬁﬁd fHMRIRiIoh ReR3BI; X Ubfta rfg[}?]r% dtasrgaceutical ly

acceptable carrier or diluent. In a seventh aspect o present

i nvent i oifoMPRERds pithe yentnng Sdcftbr@pamﬁanamadebaumw baimetheds aneiltknewn ireat ment
of a pat higd ggi cal condition or disease susceptible to anmelioration by

ant agoni sm of MB nuscarinic receptors. Disclosed herein is a conpound of
formul a (I) or a pharmaceutically acceptable conposition conprising a

COWP E%Qérﬁﬁl\:@n&l r)1a$ BE u¥SPin'h gréﬁﬁH}Bﬂ af t[hterc%ﬁ'??ggﬂgn Inchid€ thég?mi” or
ani ma dy erapy, 1n parti cut of Lhe respiratory,
ur ol ogi cémwd@nd@ahd diblenisoshicinate etingpaible with thesotiveingrddierdtogethlt wittaspect  of

the pres i fined
e " £ EBu A B A gl 84 8 Lot BT e
pat hol ogiceafain hetween i @nd 600 digs peaferablySump Gith B0 g elfreeliveingtadient bihe
ant agoni ﬁma%fnt ygmﬂysﬁt?o%rs' rﬂéfcontain between 1 pg and 1,000 pg, preferably from 10 pg to
20 800 pg of active ingredient. In human therapy, the dose of the compound of formula (1)
depend on the desired effect and duration of treatment; adult doses are generally between
3 mg and 300 mg per day as tablets and 10 pg and 800 pg per day as inhalarit

composition.

25 Pharmacological Action

The results on human muscarinic receptors binding and in the test on bronchospasm in
guinea pig, were obtained as described below.

30 Human muscarinic receptor studies.

The binding of [3H]-NMS to human muscarinic receptors was performed according to
Waelbroeck et al (1990), Mol. Pharmacol., 38: 267-273. Assays were carried out at 25°C.
Membrane preparations from stably transfected chinese hamster ovary-K1 cells (CHO)

35 expressing the genes for the human M3 muscarinic receptors were used.




receptors. An enbodinent may relate to the use of a conpound of forrmula (I)
to a pharnaceutically acceptabl e conposition conprisingl!8Qssbso2¥ of
formula (1) for. the manufacture of a nedicanent for the treatnment of a
respiratory, urological or gastrointestinal disease or disorder. formla
(I') or a pharmaceutical conposition cd@ﬁrising a conmpound of forrmula (}).
In a ninth aspect of the present invention, there is provided a conbination
product conprising (i) a conpound as defined above; and (ii) another

conpound effective._ in e treatnent of respirator r | cal _or
e i nF ot pFeimIng e ot e Brejrenptols War Sisestied DS ik o
sequent i abnéksratibn 6f H®hg/nil Fe RO MBWUBESeOThd Meribrand duspaislorpias Meabated cal

conpositiogns conprising a 16 Qct oper 2006 37a._. co und ,of formula (1) can
be Used MihdEnBIIALRE SSRTRAUER IsENEPIngAlFanEHbabes fRedmPRDIERE TR PREN of

t hese sdi $85&@fed ByoiitrAoATENdGhEbbindLR&icaeMily deSormiriedl RibflSpeéifid bifliing gisC
drugs, phosphodiesterase |V,inhibitors and/or |eukotriene D4 %é D4)
i nhi bi t ofdgtermieddyAAciigR&H1Q, M aligpine Al legst Six sarsaniralionsaierp@seaedii eat ment

of a resgh?;ﬁgagg%ggng?aa@%divTM| BiBRe&hehti(RMsi on Wi || be further illustrated
by the follow ng 'exanpl es. The exanples are given by way of illustration

only and are not to be construed as a linmting. Exanple I

3- (2- Hy AR Yestitd sHb M thecorh SO 6Y thelpr ] rnmveAn&heé;@trhm maaiﬁ@é]g fog'w um

trifluoroacetate The title conpound was obtained as_a m Xture of four
st er dfi s omscarinie eaneaiony Prefermbitsiman Bysearoin reaeripive finug, helCr ofthe yiel d of

588 6f i ng retbiPd YSHRpSlthde R i A%entiolVR beFFRAGRInM. MeS pFeran®d Bordpdihdsct ober

(:3R) - 3- ( Busiyals theycomppuris Af eamplss hited desoribed helowy have gmKnelower §1anr20 i di ni u
m nM.

15 Test on bronchospasm in guinea pig

The studies were performed according to H. Konzett and F. Réssler (1940}, Arch. Exp.
Path. Pharmacol. 195: 71-74. Aqueous solutions of the agents to be tested were
nebulized and inhaled by anaesthetized ventilated male guinea pigs (Dunkin-Hartley).
20 Bronchial response to intravenous acetylcholine challenge was determined before and
after drug administration and the changes in pulmonary resistance at several time-points

were expressed as percent of inhibition of bronchospasm.

The compounds of the present invention inhibited the bronchospasm response to

25 acetylcholine with high potency and a long duration of action.

From the above described results one of ordinary skill in the art can readily understand
that the compounds of the present invention have excellent M3 antimuscarinic activity and
thus are useful for the treatment of diseases in which the M3 muscarinic receptor is

30 implicated, including respiratory disorders such as chronic obstructive pulmonary disease
(COPD), bronchitis, bronchial hyperreactivity, asthma, cough and rhinitis; urological
disorders such as urinary incontinence, pollakiuria, neurogenic or unstable bladder,
cystospasm and chronic cystitis; gastrointestinal disorders such as irritable bowel
syndrome, spastic colitis, diverticulitis and peptic ulceration; and cardiovascular disorders

35 such as vagally induced sinus bradycardia.




brom de The title conmpound was obtained as a mxture of two stereoisoners
according to method (a) fromlinternediate 1-4. The yi el d0&8cteb§e29046na) st ep
was 0.31 g (84.7%. 5 mp.:143.7-158.6C HPLC. m xture of diastereoners
44:56. 'H NVR (DMSO d6) : 8 2.10-2.30 1H), 2.65-2.85 (m 1H), 3.02-3.15
(m 2H), 3.05 and 3.23 (s, 3H), 3.40-3.85 (m 5H), 3.90-4.05 (m 1 H),
5,57 (m 1 H), 6.90-6.95 (m 1 H, 7.0- 7.05 (m 1H), 7.05-7.22 (m 2H),

7. 25- 7. A 4 sixthFdpect Bf #i&-presht (Went®r) thkPe N%r&\hﬂle%f d pharmfad8uticEreMiRitidn

(3R) - 3-(2- Hydroxy- 2, 2-di t hi en- 2-yl acet oxy) -

- met hyl - POTHJ%]%@W@QWIG)SMWI@ alrveiin nﬂmbqttnﬁmdh alfhalhacdutitdlly acoegiabiad was
obt ai ned_as _a re of two stereoi soners according to nethod (a) from
Internedf’%{f’%”frrgll he yield of the final step was 0.47g (81.6%9. mp.:
54.9-65.3C. 1H-NVR mxture of diastereoners 50:50. 'H NVR (DMSO-d6): 8

2 64 20
210 (e pRvehSpod of redprSderi yefitidr thofe (hriiipca Eomboundid etied s

7. 13- 7. 1@qumior2h freaffneBBef7a B&th¢logicRdondifiod 8 diséabe (sisceptibleN® afdidiadion : 444
Exanpl e 4 (described in nethod (b)) 25

(1*, 3R) - % a%’ﬁ@ S musgatiMg E3¢eplofg. acet oxy) - 1- net hyl - 1- ( 2-

phenoxyet hyl ) pyrrol i di ni um brom de (di astereoner 1) The title conpound was

i no ' | diate |-5.
?Etea'yflgfj%'@a?ge“ﬁ"‘é}?'?‘ﬁ%’r’ SRR R ) O LB e Bl e ertBleC Teorer) | 30
m p. : 198dnpRfioA ComphsiNVRcombasiEsaenmila g!) fo?ﬁ?e'Sm dmbIMBd CPYBSh R of the

210225(m1|—|),265282(m1|—|), 3H), 3.60-3.90 (m 5H),
3. 95- 4. 0BIN(aR oranimal bﬂldBQY(hﬁramd-l)n, pﬁtlwr(fmthetrbbntme&t 8breZpifiory nyrobbical

.45-7. 60 3 35 M5 [MBr]'
17144110 [ Q(an}romg_e%tmal bis38se or tf sog'der = (m 3H). [ ]

In an eighth aspect of the present invention, there is provided the use of a compound as
defined above in the manufacture of a medicament for the treatment of a pathological
condition or disease susceptible to amelioration by antagonism of M3 muscarinic

receptors.

An embodiment may relate to the use of a compound of formula (I} to a pharmaceutically
acceptable composition comprising a compound of formula (1) for the manufacture of a
medicament for the treatment of a respiratory, urological or gastrointestinal disease or

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

In a ninth aspect of the present invention, there is provided a combination product
comprising
(i) a compound as defined above; and
(ii) another compound effective in the treatment of a respiratory, urological or
gastrointestinal disease or disorder

for simultaneous, separate or sequential use.

'Further, the compounds of formula (I} and pharmaceutical compositions comprising a




16 Cctober 2006 -39 Configuration not assigned) Exanpl %t(qgﬁﬁscrl bed in
method (b)) (1 *,3R)-3-(2-Hydroxy-2, 2-dithien-2-yl acetox% t 1-(2- 5
phenoxyet hyl ) pyrrol i di ni um brom de (di astereonmer 2) The title corrpound was
obtained as a single isonmer accordi ng3ta-nethod (b) from Internediate I-5.
The yield of the final step was 0.47 g (29 % based on single isoner).

mp.: 85.9-87.6C 10 'H NVR diastereoner 2, 95:5 "H NWR (DVBO- d6): 5

2. 10- 2. egmpoynditf)fornRil68) CarBie (sud it idpmbBiafidn with ok druds @Fedivédn (e 1H),

(m by sty Shaeesislacsey For' bl wif psocalys, ShoigS Aniatiic dlgs, g
[ I\/![- Erl] phabphodigsietased inhghitosd aMOMGUkCﬂﬁ@’IGQDQG.)T D4ﬁﬁhlﬁilb$, for(sitasitinebes] i n
(3R -5 18Hgta s Rgauentalysei i omept el RIS SRIRR NGRS - (3- ¢ hi en- 2-

yl propyl ) pyrroli d| n| um brom de 20 The t| tl e conpound was obtained as a

m xt ur f tvvo 0|s r CG thod a rom | nternedi ate
T 3 RIS plalEnGh e FTT R Rt fyand 7iGahs pids, RhRexRES: o of
di ast ermreniven mébﬁofllldtstdhﬁbr(w&débe ndt td b& Bortrd8d @B IBhiling. 2. 60-2. 80 (m
2H), 2.80-2.90 (m 1 H), 2.94 and 3.10 (s, 3H), 3.20- 3.45 (m 2H),
3.45-3.95 (m 4H), 5.52 (m 1 H), 6.90-7.05 (m 4H), 7.10- 25 7.20 (m 2H),
7. 37 (nExabhple 17.40-7.55 (m 3H). M5 [MBr]*: 448 Exanple 7 (described in
nmet hod

(2 nytPallydeony:2 difhien-2Yaestomyistypethy PRy ety iRYrioNSH b opy! )

pyr rol iteiflaotoaceBfle br om de The title corrpound was obtained as a m xture of
four s rei i soner s ccordln to net hod g fromlInternediate 1-7. The

yi el d e ﬁ'@ CPWQP”@Y"E?)OWQ g 255 1Jixtrg Offayf steppojsomens; aecarging to method

(b) from Intermediate I-7.
The yield of the final step was 90 mg (30%).
MS [M-CF3CQO0J": 428

Example 2




"H-NMR, m xture of diastereoners 56:44 16 Cctober 2006 -40 'H N

(DMSO-d6): 5 2.05-2.30 (m 3H), 2.60-2.80 (m 1H), 2.96 éﬁ@C@beZQ% 3H),
3.40- 3.50 (m 1 H), 3.50-3.82 (m 4H), 3.85-4.0 (m 2H), 4.0-4.10 (m 1
H, 5.52 (m 1H, 6.90- 7.01 (m 5H),,7.10-7.15 (m 2H), 7.25-7.35 (m
2H), 7.42-7.52 (m 3H) M5 [MBr]': 458%%5 Exanple 8

(3R) - 3- (2- Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1- net hyl - 1- ( 3-

phenoxy qaRpBH(RFHYdroky-di 2:dithiehrygiadetokigp 1iméthel- t-phpoethglpyalidiniuimed as a

m xt ur e of tﬁo stereoi sonmers according to nmethod 10 (a) fromInternedi ate
1-2. ThP™MF8 of the final step was 0.21 g (70%. HPLC. mixture of

dl ast erep’@ﬂiﬁé capblind Ivt'aléﬂl\dBte(lm d@pixtue .16 sréfisgmers 2ckordibgdsntig®l (m 1

) a 3,50 0- 4 3.85-4.0
(m 2H) (aﬂﬂ' J“tfﬁ'g‘%ﬁﬁf? el 7%8 ?M%ef&ﬁﬁ%’k%ﬁs Sf?ﬁf%‘%(‘%ﬁ"’(m H)10 7.20 (m
(Zgizascg ﬁﬁgy %Xﬁgg@ 7.45-7.55 (g](gl—i)I_Nd15 VS [Mgr] 458 Exanpl e 9

ri be n pet ho -3-(2- rox-2,2-'th'
n- 2-yl adé’?'oqwlxiu"?r@fﬁ%ﬂ)eé %erf-ﬁﬁ oxypr opyl )py?/rol i di Ini ulmebrom' de
(di ast ereQpR (bMQ@ ﬁes 2 bleas eAPawNd., 6\5@585)@& auu?esi 1083, 5 @h,12H)€3.05 ener

according to nethod from Internedia gl eld of th Iplonal step
3

was 0. 62823 (5,8bD.13.48 . §h1)s3- 801405 @brﬂiﬂ)ﬁ 57 fptH). 880L-Yp(med NVR:

di aster { DVMSO-d6): 5
graster g;gfgghn %’Eﬁ"% ﬁé@WH??W?QQ%rW?@& e@*trwmox& BC (rg M.

3. 7013. QES(IM;-BIIH)4283 85-3.95 (m 1H), 4.05 (m 2H), 5.54 (m 1H), 6.90-7.05
(m 5H, 7.10-7.20 (m 2H), 7.25-7.35 (m 2H), 7.50-7.55 (m 3H). M
[MBr]': 458 (* Configuration not assi gned) 30

_ ‘ Example 3

(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyl)pyrrolidinium
bromide

. 15 The title compound was obtained as a mixture of two sterecisomers according to method
(a) from Intermediate I-1. The yield of the final step was 0.47g (81.6%).
m.p.; 54.9-65.3°C.
"H-NMR: mixture of diastereomers 50:50.
"H-NMR (DMSO-de): 6 2.10-2.25 (m, 1H), 2.70-2.82 (m, 1H), 3.05 and 3.21 (s, 3H), 3.64-

20 4.10 (m, 6H), 4.40 and 4.46 (m, 2H), 5.56 (m, 1H), 6.97-7.04 (m, 5H), 7.13-7.17 (m, 2H),

7.33-7.39 (m, 2H), 7.48-7.54 (m, 3H)
MS [M-Br]’ : 444

Example 4 (described in method (b))

25 (1 *,3R)-3-(2-Hydroxy-2,2-dithien-2-y|a¢etoxy}-1 -methyl-1-(2-
phenoxyéthyl)pyrrolidinium bromide (diastereomer 1)
The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-5.
The yield of the final step was 0.85 g (52.5 % based on single isomer).

30 m.p.: 198.8-199.4°C. '
'H-NMR: diastereomer 1, 95:5
"H-NMR (DMSO-dg): & 2.10-2.25 (m, 1H), 2.65-2.82 (m, 1H), 3.20 (s, 3H), 3.60-3.90 (m,
5H), 3.95-4.05 (m, 1H), 4.38 (m, 2H), 5.56 (m, 1H), 6.95-7.05 (m, 5H), 7.10-7.20 (m, 2H),
7.30-7.42 (m, 2H), 7.45-7.60 (m, 3H).

'35 MS[M-Br]': 444 |




Exanpl e 10 (descrlbed in method (a)) (1

% 3R)-3- (2- Hydr oxy- 2, 2- di t hi en- 2- y| acet oxy) - 1- met hyI 1- (36 October 2006
phenoxypropyl )pyrrolidiniumbrom de (diastereomer 2) The title conpound was
obtai ned as a single isonmer according to nethod (a) from 35 Internediate
1-2. 16 Cctober 2006 -41 The y| el d of 3Bhe final step was 0.559 g (71.3 %
based on single isoner). mp.: 87.1-89.0C. 'H NMR diastereoner 2

(di aster fiatrafeh gpgé%r H NVR (DVMBO-d6): $ 2.05-2.30 (m 3H),
2. 65.2. 8b (ooyidieh penasid %H) 3.40-3.55 (m 5 21-1), 3.55-3.80 (m 3H),

3.95 (m 3H) 555(rn lH) 6.90-7.05 (m 5H), 7.05-7.20 (m 2H),

7.30-7.4 él‘ﬁ‘plez deszngéj,ﬁ,ﬁ&hgm ¥H . M5 [MBr]' @ 458 (* Configuration not
assi gned descrlbed in met hod

(1*, 3R) - ﬁi*m%GZWWH&WFmMM%G&mWM"QG Iyl‘&'t(%'onyl oxy) pyrrolidinium
brom de %a;e RTRG obtained as a single
|somerg cor mﬁqf’gjwh'@?j;ﬁ%b}dr&%%(g I nt el#?r'ggrg)tse I-8. 15 The yield of the
final st@pe mo@nmdgfvﬁ@otamw@awmlsgmaga@cqr@m methogb) ip . 3- 233, 1C
HPLC. dlgﬁrﬁ{eﬁ .51, 92.5:7.5 'HNWR (DVMSO-d6): S 2.0-2.15 (m 1H),
25527% %%?30( 3H), 3.0-3.10 (m 2H), 3.45-3.75 (m 5H),

3. 85-3. 9’2h¢pnpld10fm)¢ ft5alst}3p(\gas O_4F|)g (28 "/Baaqaql;omsupgle ispmEg). 7. 50 (m 13H). 20 MB
[MBr]' 4859—89%&' guration not assigned) Exanple 12 (described in

‘et hod ( T )

(1*, 3B) - 'H-NMRydiastergbmeeh§8:5 3- ( 9H xant hen- 9- yl car bonyl oxy) pyrrol i di ni um

somer adeBMIF HIRSE R RACRA” P FRParmadl dr Tog B B Fe23 72 "ol e
o 1H), 3.78-3.90 {m, 4H), 3.97-4.04 (m, 1H), 4.45 (m, 2H), 5.55 (m, 1H), 6.98-7.03 (m, SH),
7.12-7.16 (m, 28), 7.32-7.37 (m, 2H), 7.50-7.52 (m, 3H).
MS [M-Br]": 444
15 (* Configuration not assigned)

Example 6 (described in method (a))
(3R)-3+(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-thien-2-
ylpropyl}pyrrolidinium bromide
20 The title compound was obtained as a mixture of two stereoisomers according to method
(a) from Intermediate |-3. The vield of the final step was 0.34 g (93.2 %).
'H-NMR: mixture of diastereomers 55:45
'H-NMR (DMSO-dg): & 1.95-2.20 (m, 3H), 2.60-2.80 (m, 2H), 2.80-2.90 (m, 1H), 2.94 and
3.10 (s, 3H), 3.20- 3.45 (m; 2H), 3.45-3.95 (m, 4H), 5.52 {m, 1H), 6.90-7.05 (m, 4H), 7.10-
25 7.20 (m, 2H), 7.37 (m, 1H), 7.40-7.55 (m, 3H).
MS [M-Br]": 448

Example 7 {(described in method (b))

3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenoxypropyl) pyrrolidinium
30 bromide

The title compound was obtained as a mixture of four stereoisomers according to method

(b) from Intermediate I-7. The yield of the final step was 0.75 g (69.4 %).

m.p.: 55.3-56.8°C.

'H-NMR, mixture of diastereomers 56:44




The yield of the final step was 0.193 g (34.5 % based on single isoner).
np: 79.6-81.2C. 30 HPLC. diastereoner 2, 98.8:1.2 ' H NWR!P 6800 -
2.0-2.10 (m 1H), 2.55-2.70 (m 1H), 3.0-3.10 (m 2H), 3.17 (s, 3H),
3.45-3.55 (m 2H), 3.55-3.75 (m 3H), 3.85-3.92 (m 1H), 5.24 (s, 1H), 5.38
(m 1H), 7.0- 7.15 (m 4H), 7.25-7.50-¢fr 91-1). M5 [MBr]': 414 35 (*
Configuration not assigned) 16 Cctober 2006 -42 Exanple 13 (1', .

3R) - 3- ( 2y IMBO2d S § biogre. 2o uh,ac??y 258280 (m,tﬂ?l 2.%3] GAd 3.12 (s, 3H), 3.40-

phenyl al Lyl ) pyrrolidini um brom de | ast er eoner e title compound was
obt ai ned329 (&, dHhgl-e0-BSeHan 450.cHBHY M SHked- Odel A (7). 1HD.onP2 ény HH)eP B4 at e
1-5. Thez1931 5AR ﬁ.wr\?n%grn,tzhs, 7f.251f?.|35~°(Fr€9H?,C7‘?4§1?.t59C(H§'SHTHF’ reflux
tenperature) was 2 h . urifrcation by col'um chromat ography (silica gel,
el uent : M-Brip1468 i sopropanol  30% 980% gave 358 ng (44.2% of the title
conpognd (first eluted diastereomer). 'H NMR diastereoner 1 (diastereoner
2 not observed) 10 'H-NVR (DVMSO-d6): 8 7.60 - 7.50 (m 5H), 7.44 - 7.34 (m
3H), 7.1Bxamplei® (m .2H), 7.02 6.98 (m 2H), 6.91 (d, 1 H), 6.57 - 6.45

(m 1 H P ). Y 4. 13486 (m 1 H), 3.74 - 3.64
(m an O ARg Az b dSacéidon fafiens T LTl e
[ M Br] ' : phemosprepyinvardlisinivm bepigidgned) 15 Exanpl e 14 (1%,
3R)-3-(2 - it hien- - AR I (e T
phenyl ai T0Y T Sofyfouidties bifings 4 AR AR oo B sorherd Gloopina o method,
obt all Bed{=a from Istenmpldiaieslb?retheadeld otithedinalstepvhe 8.1 (F0F9m 20 | nt er nedi at e
1-5. The CLi ti Lnal step (conditions: THF, reflux
tenperat'l-}?g?' %xgﬂﬁoﬁﬂﬁsie%orrb%gagfﬁon by col unm chromat ography (silica gel,
el uent : EHROIR([IVSS-d:5G2.052BH (m, 3H), 2.65-2.80 (m, 1H), 3.0 and 3.15 (s, 3H), 3.40-

3.50 {m, 1H), 3.50-3.85 (m, 4H), 3.85-4.0 {m, 2H), 4.0-4.10 (m, 1H), 5.55 (m, 1H), 6.90-

7.05 (m, 5H), 7.10-7.20 (m, 2HY), 7.25-7.35 {m, 2H), 7.45-7.55 (m, 3H).

15 MS[M-Br]*: 458

Example 9 (described in method (a))
(1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-
phenoxypropyl)pyrrolidinium bromide (diastereomer 1)

20 The title compound was obtained as a single isomer according to method (a) from
Intermediate |I-2.

The yield of the final step was 0.628 g (80.1 % based on single isomer).
m.p.: 86.2-89.6°C.
'H-NMR: diastereomer 1 (diastereomer 2 not observed)

25 'H-NMR (DMSO-ds): 5 2.10-2.30 (m, 3H), 2.65-2.80 (m, 1H), 3.0 (s, 3H), 3.50-3.65 (m,
3H), 3.70-3.85 (m, 2H), 3.85-3.95 (m, 1H), 4.05 (m, 2H), 5.54 (m, 1H), 6.90-7.05 (m, 5H),
7.10-7.20 {m, 2H), 7.25-7.35 (m, 2H), 7.50-7.55 (m, 3H).

MS [M-Bri*: 458
(* Configuration not assigned)

30
Example 10 (described in method (a))
{1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyi-1-(3-
phenoxypropyl)pyrrolidinium bromide (diastereomer 2)

The title compound was obtained as a single isomer according to method (a) from

35 Intermediate I-2.




30% *80% gave 160 ng (19.8% of the title conpound (second el uted

di astereoner). 'H NVR diastereoner 2 (diastereoner 1 ndf F@@Qﬁ 25
"HNVR (DMSO-d6) : 6 7.58 - 7.49 (m 5H), 7.45 - 7.36 (m 3H), 7.18 (dd,
1H), 7.13 (dd, 1 H, 7.02 - 6.97 (m 2H), 6.80 (d, 1 H, 6.51 - 6.39 (m 1
H, 5.56 (m 1 H), 4.05 (d, 2H), 3.9341-3.72 (m 3H), 3.64 - 3.53 (m 1
H, 3.13 (s, 3H), 2.80 - 2.7l (m 1 H, 2.24 - 2.13 (m 1 H. M5 [MBr]":

440 30 Cqnbiviid af the finBiitepwad 0/88d)g (7269 =8ed bn single isomer). _
(3R) - 3- (2- Hydr O)(%- 2, 2-di thien-2-ylacetoxy)-1-methyl - 1- (4- oxo- 4-t hi en- 2-
yl but yl ) FyP# 87 ilckhP&m chl ori de 16 October 2006 -43 The title conpound was

obt ai ned QNMRNEXSEFDNR 2 WRsRIEIRE SRSERIbSeRegPr ding to method  (b) from
Internmediate 1-5. The reaction tine for the final step (conditions: THF,

reflux tSripeMBH{OMSO-dass 2.0822/30 (M, 3l 265480 oh 1), A8 (Hrishud 40805 Bher al
washi RgS Hi t e | r r K @854 h itle
corrpog'ndzmﬁ 32?%?28 Og(b'ts\?l\g’ és!%%grgméﬁbts?s@’ 1%%0 J1:;,‘|L)§E't%§lijlr gﬂ%f i g'g?gtrné%-ln%r S

38: 62 ' H/NOF .4OKBRHBY .45-858(063H).7.98 (m 2H), 7.60 (s, OH, 1 H, 7.52 -
7.45 (m M_Bﬁﬁ%g 7.25 (m 1 H, 7.18 - 7.11 (m 2H), 7.02 - 6.95 (m
2H), 5.5 H, 4.02 - 3.00 (m 8H), 3.15 and 3.00 (s, 3H), 2.78 -

2. 65 (m (*1Ceéifigutatidd not asdighedin 3H). 10 MS [MCl]': 476. Exanple 16 (1*,
3R) - 1- (4- (4- Fl uor ophenyl ) - 4- oxobut yl ] - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy)
-1- nmethyl pyrrolidiniumchloride (diastereoner 1) 15 The title conmpound was
obt aifed Examgple it hfdescrisarhinmetbod(td) ng to nethod (b) from Internediate 1-5.

B R X e U L
CHCI 3 pl (diasteepormpatiol 10% *90% gave 187 ng (25% of the title conpound
(only el LH\S %tlg icgr%tpg&ne Was z)bta%gd Ialg-al\lsl\l/r%le gsioﬁ'aséﬁ' %tr:go%rt% tc;I‘ method (b) from
intermediate |-8.
15 The yield of the final step was 0.301 g (53.7 % based on single isomer).
mp: 232.3-233.1°C
HPLC: diastereomer 1, 92.5:7.5
H-NMR (DMSO-dg): 6 2.0-2.15 (m, 1H), 2.55-2.70 {m, 1H), 3.0 (s, 3H), 3.0-3.10 (m, 2H),
3.45-3.75 (m, 5H), 3.85-3.92 (m, 1H), 5.30 (s, 1H), 5.36 (m, 1H), 7.10-7.50 (m, 13H).
20 MS[M-B": 414
(* Configuration not assigned)

Example 12 (described in method (b))
(1*,3R)-1-Methyl-1 -phenethyl-3-(9H-xénthen-9-ylcarbonyloxy)pyrrolidinium bromide
25 (diastereomer 2)
The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-8.
The vyield of the final step was 0.193 g (34.5 % based on single isomer).
mp: 79.6-81.2°C.
30 HPLC; diastereomer 2, 98.8:1.2
'H-NMR (DMSO-d;): § 2.0-2.10 (m, 1H), 2.55-2.70 (m, 1H}, 3.0-3.16 (m, 2H), 3.17 (s, 3H),
3.45-3.55 (m, 2H), 3.55-3.75 (m, 3H), 3.85-3.92 (m, 1H), 5.24 (s, 1H), 5.38 (m, 1H), 7.0-
7.15 (m, 4H), 7.25-7.50 (m, 9H).
MS [M-Br]": 414
35 (* Configuration not assigned)




'H NVR (DMSO-d6) : 5 8.10-8.04 (m 2H), 7.55-7.51 (m 3H), 2H) ,
7.18-7.13 (m 2H), 7.03-6.99 (m 2H), 5.53 (m 1 H), 3. @@Q&‘wb@réf?ﬁﬁ 3H),
3.65-3.35 (m 3H), 3.16 (m 2H), 2.99 (s, 3H, 2.79-2.64 (m 1 H,
2.22-2.02 (m 3H. Ms [MC]': 488 25 ﬁ* Configuration not assigned)
Exanpl e 17 (1%, -42-

3S) - 1- [ 3- (4- Fl uor ophenoxy) propyl ] - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1-
et hyl pyEx#&hpii18 um chl ori de (di astereoner 1) 30 The title conpound was

obt ai ned I SO | from Internediate 1-6.
The react! gorﬂ%qu ﬁVﬁP"tyhggfqﬁ'é? éﬁf’%f 'g? @Wé(‘b( reflux tenperature )
\é\j/milsCI %1 flgﬁ@n |a|fgtn'p|yf-mmlatmgm/lby%miHemszérgggm-dgraphy (SI lica gel, I el uent : +

pl us i.sopropang * t t|t e conpoun
(first efhgile &’%&L@F’éﬂfﬁ?e? teamgéa@ﬁ_%mg% SW%@%&’E@?&@T‘*HF@ Romer 2 not
obsergedqqte}ﬁ,e@*até)pgr 2006 -44 'H-NWR (DVMSO-de) : S 7.54 - 7.51 (m 3H)
7.17 - 7.11

3.95 - 3T%%f%a'0%we foy. t@%f'@%' St%MCO"Q’“SEQ T"B’ @“{rﬁem_?%%eé“’? 22F‘z 12 (m

3H) . M5 piieblion by €Biunth &hroﬁ;@ftfg‘rﬂjﬁ 6(§tliéﬁbé]0blu@ﬁ§|@ﬂéff9 pluﬁisapnipEndIB (1%,
3S)-1-[3-(4-Fl uorophenoxy | acet oxy) - 1-

met hyl py39%r1&9n) grve s é‘“{) é"r"’ggf o é‘g?rﬁ?mE‘?“”PdﬂPﬁ 8“‘5‘?4 ‘(I'?@S te nd was

obt ai nedyagMR: %ﬁd@.@ér@oﬁn@pmaa%%ﬁ@rmd@bm&a@d (b) from Interrredi ate 1-6.
The reactlon time for the final strefﬁ_| (condi tions: THE, ux terrpergture )

was 10 déybIMR RMPOidb)itd B@ObyT’ 2o (nft)chidndddrashy. (§I6| |7c13? @%IZH)’JB

CHCI 3 pl prLeRa * fost ye t c ound
(second gﬁgég@ 9@\ ?ereo’mer% @%gngg\mmﬁﬁ%%g(ﬁ} gmq % (B ?Igjstde%oﬁegg 1 not
obser vedjm, TH): BIVAR- GOME, $bY), 2.98 (5 34, 2.7F- 287 (m, 18}) 2.23 - 2912(mz1h10) (m 4H),

699- 1)554 (m 1 H), 3.98 - 3.88 (m 3H), 3.75 - 3.61 (m
W%%Négeloﬂ%o 3.14 (s. 3H), 2.79 -
(* Configuration not asmgned)

15
Example 14
(1*, 3R)-3-{2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-

| phenylallyl)pyrrolidinium bromide {diastereomer 2)
The title compound was obtained as a single isomer according to method (b) from

20 Intermediate i-5.

The reaction time for the final step (conditions: THF, reflux temperature) was 2h.
Purification by column chromatography (silica gel, eluent: CH.CI; plus isopropanol
30%->80% ) gave 160 mg (19.8%) of the title compound (second eluted diastereomer).
'H-NMR: diastereomer 2 {diastereomer 1 not observed)

25 'H-NMR (DMSO-dg) : 6 7.58 - 7.49 (m, 5H), 7.45 - 7.36 (m, 3H), 7.18 (dd, 1H), 7.13 (dd,
1H), 7.02 - 6.97 (m, 2H), 6.80 (d, 1H), .51 - 6.39 (m, 1H), 5.56 (m, 1H), 4.05 (d, 2H),
3.93-3.72 (m, 3H), 3.64 - 3.53 (m, 1H), 3.13 (s, 3H), 2.80 - 2.71 (m, 1H), 2.24 - 2.13 {(m,
1H).

MS [M-Br]*: 440
30 (* Configuration not assigned)

Example 15
(3R)-3~(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(4-oxo-4-thien-2-
ylbutyl)pyrrolidinium chloride |




2.64 (m 1H, 223 - 2.06 (m 3H. MS[MC]': 476. 20 (* Configuration
not assigned) Exanple 19 (1%, 16 October 2006

3S) - 3- (2- Hydroxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- met hyl - 1- ( 3-

phenyl pr opyl )pyrrol i di ni um brom de (diastereoner 1) 25 The title conpound
was obtai ned as a single isoner accord‘i‘ﬁb‘to met hod (b) from Internediate
1-6. The reaction tinme for the final step (conditions: THF, reflux

t enper at uTiee t)tfevmmﬁmgmas otittihed b€ at hMRIr®Bf G0 HitedidirRerB bediraiRl Yo ingtHddc a

gel, elue | us i sopropanol 10% *60% gave 250 ng (31.29% of the
“title con@ '(‘W’F‘gﬁ'a@ Iul‘fed diastereomer). 30 'H NWR diastereoner 1

(diaster e'm&rrea&id?ﬂtm@hﬁﬂﬁé/ﬁﬁal st N tibhIVFRFI Baflux Bm eFaQure) wad# d4ps .3H) .
7.29 - 6. 96 - 545(m1

H), 3.85 &urﬁg&ﬁm'ﬁ}? ﬂie PI)OdUSt *?1 sev frva?%w'gsmth EHgﬁt(%ﬂu&g]PmPera@m gave 5g

(m 1 49,1 kd (8%) oﬁthlb,tltlgcéﬁnfouﬂd {?@xtﬁf@of%?ao%iere&@rﬁ%?r] 442 35 (*
Configuration not assi ober 2006 -45 Exanple 20 (1%,

3S) - 3- (2-%&W%Qféﬁﬁﬂ¢r%qm%5%§8et oxy) - 1- met hyl - 1- ( 3-

h I h I oppeund
\a/agn)c/)blto ;?Ebérgm?s/(mﬁ%s?gj r?.@s‘?ﬁeo?bgg'ég?'d?%ﬁ @Orret h@i 75%% ? r(n'tn f er rreglnat e
1- 6. The %-2&b0i Uh, t?‘ ‘n&a 74 (rh@H},i7ea - 9% m(Jdndi.B1 onstHITHR2 1360 (m, 8H),

t enper at i_f é‘sa@ 0 C mat ogr aphy (silica gel,
el uent : &ﬁ%ﬁ‘% op o%ggolzl /gg’é%‘?ﬁa{%@ﬁbaﬁg (20.8% of the title
conpolfhd MS §dcp: é'lfeut ed diastereonmer). 10 'H-NVR di astereoner 2

(di astereoner 1 not observed). 'HHNVR (DMSO-d6) : 8 7.54 - 7.51 (m 2H),
7.50 (s, OH 1 H, 7.36 - 7.22 (m 5H), 7.16 (dd, 1 H), 7.11 (dd, 1 H),
703-6E9®n(pha1ﬁl—l) 5,53 (m 1 H, 3.93 - 3.85 (m 1 H), 373-324 (m

3. 03%*( %qugéﬂ(ﬂ-?ﬂlz%ﬁ‘%ph%?@ﬁ-A&ob}ﬂth -3- (3 ‘n?lérox 45 Zgﬂhlelm-ylace%oxy) =1~ 09 (m
. methylpyrrolidinium chloride {diastereomer 1)

15 - The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-5.
The reaction time for the final step (conditions: THF, reflux temperature) was 13 days.
Purification by column chromatography (silica gel, eluent: CHCI; plus isopropanol
10%-2>90%) gave 187 mg (25%) of the titte compound (only eluted diastereomer).

20 'H-NMR: diastereomer 1 |
'H-NMR (DMSO-de) : & 8.10-8.04 (m, 2H), 7.55-7.51 (m, 3H), 7.38 (t, 2H), 7.18-7.13 (m,
2H), 7.03-6.99 (m, 2H), 5.53 (m, 1H), 3.95-3.70 (m, 3H), 3.65-3.35 (m, 3H), 3.16 (m, 2H),
2.99 (s, 3H), 2.79-2.64 (m, 1H), 2.22-2.02 {m, 3H).
MS [M-CIJ": 488

25 (* Configuration not assigned)

Exampie 17
(1%, 38)-1-[3-{4-Fluorophenoxy)propyl]-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-
methylpyrrolidinium chloride (diastereomer 1)
30 The title compound was obtained as a single isomer according to method (b) from
Intermediate I-6.
The reaction time for the final step (conditions: THF, reflux temperature ) was 11 days.
Purification by column chromatography (silica gel, eluent: CHCI; pius isopropanol
10%->85%) gave 309 mg (41.5%) of the title compound (first eluted diastereomer).
35 'H-NMR: diastereomer 1 {diastereomer 2 not observed)




15 Ms [MBr]': 442. (* Configuration not assigned) Exanple 21
(3R)-1-(2-Benzyl oxyet hyl ) - 3-(2-cycl ohexyl - 2-fur-2-yl - 2- hQéW%E@@Qﬁ(y) -1-
.20 et hyl pyrrolidiniumbromde (mxture 1 of stereoisoners) The title

conmpound was obtained as a m xture of it ereoi somers according to nethod (b)
frominternediate |-11. The reaction P8 for the final step (conditions:
THF, reflux tenperature was 5 days. Purification by colum chromatography

(silica GeINMRI(DRSO-dGHE! B.5pk- 75 1i (8QRBH)PANTI- 7.26(ni, 1)) ROYH 63U, 169, 5158

CPoR s 802 b2t S B8s Rotn G20 St s i 287 gnohidh 05470y 7 a7
- 7.32 (fm 5., 6.43 - 6.39 (m 2H), 6.01 (s, OH 1 H, 543 (m 1 H),

4.54 (m 2 3,94 - 3.20 (m 8H), 3.10 - 3.05 (d, 3H), 2.76 - 2.62 30 (m
1 H, 2.@113%-9'19'047(% 2H), 1.74 -1.57 (m 3H), 1.37 - 1.11 (m 7H. M

[ M Brk' : (4dgnfigufatiofassigned)

(3R) - 1-(2-Benzyl oxyet hyl )-3-{2-cycl ohexyl - 2-fur-2-yl -2- hydr oxyacet oxy)-1 35
met hyl pyrrolidiniumbromde (m xture 2 of stereoisoners) 16 COctober 2006
-46 The Eybhfieegpound was obtained as a nixture of stereoisoners according
to method (b fromlnternediate 1-11. The reactigon tinme for the final step

(condi t i 6Hs3S)rHiE3-(4-Eluaiephenmyinionyl-3r(2nhydroxyrdiZdithieprylacetoxyht-hy col um
chr omat om&n@symhai.ﬁ@ngﬁhoﬁ@émtéregﬁgr&)pl us i-sopropanol 5 10%*50% gave
- 125 ng (40.0% “of the title conpound (second eluted m xture of

st er 48i sahetide comppypdwas:plteined ap apsingiecisedpEarrerding todnalhird (DS d6) : 6

7.58 (s, gdgg%_gm 5H), 6.39 (m 2H), 6.00 (s, OH, 1H), 5.44 (m 1 H),
4.55 (mi'E%F)",' "$1° 3. 20 (m 8H), 3.20-3.04 (m 3H), 2.65 (m 1 H, 2.23 -
1.86 10Theyeaipn timeder thenfindligtep {caglitiong: T, rafuxtepenctire Ywas)11.daya.n

Purification by column chromatography (silica gel, eluent: CHCI; plus isopropanol
10%—>85%) gave 62 mg (8.5%) of the titte compound (second eluted diastereomer).

15 'H-NMR: diastereomer 2 (diastereomer 1 not observed). |
TH-NMR (DMSO-dg) : & 7.49 - 7.47 (m, 3H), 7.19 - 7.10 (m, 4H), 6.99 - 6.92 (m, 4H), 5.54
(m, 1H), 3.98 - 3.88 (m, 3H), 3.75 - 3.61 (m, 3H), 3.50 - 3.40 (m, 2H), 3.14 (s, 3H), 2.79 -
2.64 (m, 1H), 2.23 - 2.06 {m, 3H).
MS [M-CI]™: 476.

20  (* Configuration not assigned)

Example 19
(1*, 38)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-
phenylpropyl)pyrrolidinium bromide (diastereomer 1)

25 The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-6.
The reaction time for the final step (conditions: THF, reflux temperature ) was 8 days.
Purification by column chromatography (silica gel, eluent: CHCI; plus isopropanol
10%->60%) gave 250 mg (31.2%) of the title compound (first eluted diastereomer).

30 'H-NMR: diastereomer 1 (diastereomer 2 not observed).
'H-NMR (DMSO-dg) : & 7.46 - 7.44 (m, 3H), 7.29-7.13 (m, 5H), 7.10-7.05 (m, 2H),
© 6.96 - 6.92 (m, 2H}, 5.45 (m, 1H), 3.85 - 3.77 (m, 1H), 3.71 - 3.31 (m, 5H), 2.87 (s, 3H),
2.71-2.58 (m, 1H), 2.54 (t, 2H), 2.13 - 1.90 (m, 3H).
MS [M-Br]*: 442
35 (* Configuration not assigned})




Exarrpl e 23 (1%,

3R) - 3- [ (2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy] - 1- néﬁm‘lbfr?@ﬁ 15
phenoxypropyl ) pyrrolidinium brom de (diastereoner 1) The title conmpound was
obtained as a single isoner according tg nethod (b) from Internediate
1-13. The reaction time for the final st%p (conditions: THF, reflux
tenperature ) was 63 hours. Purification by colum chronmatography (silica
gel, eluent: CH2ClI 2 pl us isopropanol 20 109830% gave 248 ngy (36.6% of the
‘title co%& (Zhi rst eluted di astereoner). 'H NVR diastereonmer 1

(di aster ot observed) 'H-NWR (DMSO-d6) : S 7.59 (d, 2H), 7.38 -

7.28 (M (3t)3S)8-@Hydr6x P2, 1-dithidhh2-ylac@bxyst-nfdthyl-(3) , 5.38 (m 1 H), 4.04

t, 2 - 2.84 1 , 2. 71 -
a2t olionyiproiiet Slajidys biggad idleg@raomer?)m B N (MErs L 438

- ( Confj gmﬂ'@ttltléltoﬁ@buﬁdiweg b tinediasdRINgle2 ofmkF accordin to method (b) from
2- hydr oxy- 2- phenylacetoxy? 1-methyl-1-(3- 30

3R) - 3- [( ﬁ)ﬁ %Dentyl
phenoxyprB Vb ‘%%'Frj i di ni um brom de (di astereoner 2) The title conpound was

obt ai ned g raaaioﬁghfé fop @iEEnaRSIER (ortitidne: TRE eflux Rndersilie ) Wiss gBAI at e

1-13. Thﬁ: actl me for the final step ( condltlons THF, refl’ux
t enper at r'-lé'? §hr°"\aﬁﬂgﬁﬂrt¥a(sf"6ﬁ ggly eluantinfrHSk RivBisBRRRM) (sil i ca

gel , ef Uel@%-)éb%%@v@%@mgfw@a%%ﬂfhb tﬁéc&%{bm&c&ﬂi@m@a%l%é&%eﬁ? of

the titl ound (second el uted di astereoner 16 Oct ober 2006 -
"H N gH a{@f{’}gr distareomeryy (adiereamar 1 notrRhsepigder ved) . ' H- NVR (DVBO-d6) : 8
7.57 (d, 1 7 2 1
r.er Em ﬂt%m (Dﬁ@o déj 358/ émn;rﬁlr')(m 5@9?350 €; 8@ m) Z% 7%&@3 r?) 71?‘*H) H .
2.72 - 2(@31F()rﬁ11(d¢),1H2 ?203 628(68!, 2, 5333)(m,31m739313:&5(m1HB|a)7353%

SROR e bt S e e
{m
15  MS [M-Br]": 442,
(* Configuration not assigned)

Example 21
(3R)-1-(2-Benzyloxyethyl)-3-(2~-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-
20 methylpyrrolidinium bromide (mixture 1 of sterecisomers)
The title compound was obtained as a mixture of stereoisomers according to method (b)
from Intermediate I-11.
The reaction time for the final step (conditions: THF, reflux temperature ) was 5 days.
Purification by column chromatography (silica gel, eluent: CHCI; plus isopropanol
25 10%->50%) gave 169 mg (53.0%) of the title compound (first eluted mixture of
stereoisomers).
'H-NMR: mixture 1 of stereoisomers
'H-NMR (DMSO-de) : § 7.62 (m, 1H), 7.37 - 7.32 (m, 5H), 6.43 - 6.39 (m, 2H), 6.01 (s,
OH, 1H), 5.43 (m, TH), 4.54 (m, 2H), 3.94 - 3.20 (m, 8H), 3.10 - 3.05 (d, 3H), 2.76 - 2.62
30 (m, 1H), 2.24 -1.90 (m, 2H), 1.74 - 1.57 (m, 3H), 1.37 - 1.11 (m, 7H).
MS [M-Br]*: 442.

Example 22
(3R)-1-(2-Benzyloxyethyl)-3-(2-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-
35 methylpyrrolidinium bromide (mixture 2 of sterecisomers)




10 yl carbonyl ) oxy] pyrrolidinium brom de (diastereonmer 1) The title conpound
was obtained as a single isoner according to nmethod (b) flpé?ﬁtoheﬁtz@?%di ate
1-8. The reaction tine for the final step (conditions: THF, refl ux
tenperature ) was 13 days. Purificati% by col umm chromat ography (silica
gel, eluent: CHC 3 plus isopropanol 15720% )40% gave 219 ng (29.7%. of the
title conpound (first eluted diastereoner). 'H NVR diastereoner 1

(di ast er epwsritle 20npound 2es vbthined d¢- NVRGORMBCsteBoison®ry addording tempthod () -

7.33 (m 2H), .7.21 - 7,13 (m 4H), 6.82 (d, 1 H), 6.63 (d, 1 H), 6.37 (dd,
1 H),(5. é@ﬁ%@}erﬁ\g%’!at%.zé : (ﬁn 1 I|:|)|) 5. 29 Es, 1 H)H? 3.97 -(3.50 (H)m 8H),(
2.95 (s, Tdreactiontime r he final stép Hcondtick8: THE, @fux temBiriiture2Owad® faygsBr] ' : 488

(* Configuration not assigned ampl.e 26, (1*, .. .

SR 1 [ 5 Rraln VST aR BRTOTes DRI oL (MRt FHCh PSORBRE - o- 25

yl car pnyiloyexsdny gae 125 migUv.orn o the titidicasipeusd (seroRy] ellieel rhikturesoft onpound -
was obtained as a single isonmer according to nethod (b) from Internedi ate
| -8. The SI¥EREPHESH-i ne for the final step (conditions: THF, reflux

t enper at UHNMRERixdIredBdstereBidbinkiscat i on by col unmm chromat ography (silica

- gel, eluent: CHClI 3 plus isopropanal 30 20% ) 409 ve . 3%,  of the
'? itle contdWMR (P o) el Jt%dsgf'%szt-%ﬁ g%r%'p) %-39'(%[# gﬂ%ﬁ: Gﬁsi’%@]‘ggﬁe%%

(diaster 599 d)3 20HnN\ER) (DEQ46)m, 3R),7248 (m, THRR.2A3M 1.481) ,

7.18 - 76(85???734% I;}‘?%B.ggg ?d?', 1'&@) %%g}d(id?m %ﬁ ,%6.(2?4 (gd, 1 H), 5.97

(s, 2Hy, (&, 2B).(1G5 m.FH), $.385 1G5 (., ¥l). 3.99 - 3.82 (m 3H), 3.66 - 3.40 (m

5H), 3.1 . .66 - 2.58 (m 1 H), 2.12 - 1.99 (m 3H). 35 M
[MBr]':Mﬁg‘nleﬁcd')cﬁ%ber 2006 -48 Configuration not assigned) Exanple 27

(‘1*, 3S)-1-Methyl-1-(3-0-tolyloxypropyl)-3 5

[ (9H xantdhiens 92 yhcar bonyl ) oxy] pyrrolidini um brom de (diastereoner 1) The

title conpou was obtained as a single isoner accordi nch to nethod (b) from
(1%, 3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-methyl-1-(3-

15 phenoxypropyl)pyrrolidinium bromide (diastereomer 1)
The title compound was obtained as a single isomer according to method (b) from
Intermediate I-13. '
The reaction time for the final step (conditions: THF, reflux temperature ) was 63 hours.
Purification by column chromatography (silica gel, eluent: CHCI, plus isopropanol

20 10%->30%) gave 248 mg (36.6%) of the title compound (first eluted diastereomer).
"H-NMR: diastereomer 1 (diastereomer 2 not observed)
H-NMR (DMSO-dg) : 6 7.59 (d, 2H), 7.38 - 7.28 (m, 5H), 6.98 - 6.91 (m, 3H), 5.85 (s, OH,
1H), 5.38 (m, 1H), 4.04 (t, 2H), 3.91 - 3.51 (m, 6H), 3.05 (s, 3H), 2.98-2.84 (m, 1H),
2.71- 261 (m, 1H), 2.25 - 2.07 {m, 3H), 1.59 - 1.16 (m, 8H).

. 25 MS[M-Br]": 438

(* Configuration not assigned)

Example 24
(1*, 3R)-3-{(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-methyl-1-(3-

30 phenoxypropyl)pyrrolidinium bromide (diastereomer 2)
The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-13.
The reaction time for the final step (conditions: THF, reflux temperature ) was 63 hours.
Purification by column chromatography (silica gel, eluent: CH,Cl; plus isopropanol

35  10%->30%) gave 428 mg (62.4%) of the title compound (second eluted diastereomer).




Internediate 1-9. The reaction tine for the final step (conditions: THE,
reflux tenperature ) was 4 days. Purification by colum %P&f%%phy
(silica gel, eluent: CHClI 3 plus isopropanol 10 10% *40% gave 461 ngy
(37.8% of the title conpound (first eluted diastereoner). 'H NWR

di astereoner | (diastereoner 2 not obsé ved). 'H-NVR (DVMSO-d6) : 8 7.48 -

" 7.34 (m 4H), 7.22 - 7.12 (m 6H), 6.93 - 6.81 (m 2H), 5.35 (m 1 H),
5.29 (s, "A-NMR: diaSérddmer2HdiasBr&dmer B.n6bolfsmrvedll) , 3.59 - 3.51 (m 3H), 2.96

(s, 31-1), 2.69 - 2.58 ( 2 - 2 : 6 : 15 M5
[MBr]": %WB’{D%QZ'Pgdrsa{?i'%(q:i)gt"')agé%g'n%% ?m-é@n%ﬁﬁ) '?8‘}4((:%93('_ﬁ 584s,
39)-1- I\/btd].y',lﬁ_%_-s_aoqmt 9H), 1406/ 08. 0P th) 81), 213 (s, 3H), 2.92-2.83 (m, 1H), 2.72-2.63
[ (9H xant hen- 9 y| car bonyl )oxy1]sg rrolidinium brom de (di astereoner 2) The
title coffotil %28@‘3&86(%@5*)6 %/1 $i1AdMe8tsomer according to method (b) from
| nt er ipdipp pv-brP. 4380e reaction time for the final step (conditions: THE,
reflux tenperature ) was 4 days. Purification by columm chromatography

o6

(silica detonfigution:noteesigneus i sopropanol 25 1098409 gave 704 mg (59.2%

of the title conpound (second eluted diastereoner). 'H NVR diastereoner 2
(diastereonmer 1 not observed) 'H-NWVR (DVBO-d6) : 8 7.44 - 7.41 (m 2H),
7.34 - 7Example23H), 7.21 - 7.07 (m 6H), 6.99 (d, 1 H), 6.89 (t, 1 H,

5. 37 i ! A= 3. -H, 3.69 -

63 (m GegRraTadbehiplipigiolpylodiorgbyl 1 Al ey S 11.)

2..19 10s, yhidrbouyliaxylpweolidiowing hyorgide (digstergpmer 1) 458 (* Configuration not
oy . . > 219

(3R e G e o b Bl s et B R e - 4-

phenyl butipteimsdiatelli8di ni um formate 0.575 g (1.858 mmol ) of

0 o RS RN R e AR AT T et
-one Purification by column chromatography (silica gel, "eluent: CHCl; plus isopropanol
15  20%->40%) gave 219 mg (29.7%) of the title compound (first eluted diastereomer).
'"H-NMR: diastereomer 1 (diastereomer 2 not observed).
'H-NMR (DMSO-dg) : & 7.47 (d, 2H), 7.41 -7.33 (m, 2RH), 7.21 - 7.13 (m, 4H), 6.82 (d,
1H), 6.63 (d, 1H), 6.37 (dd, 1H), 5.96 (s, 2H), 5.34 (m, 1H), 5.29 (s, 1H), 3.97 - 3.50 {m,
8H), 2.95 (s, 3H), 2.67 - 2.57 {m, 1H), 2.18 - 2.00 (m, 3H).
20 MS[M-Br]": 488
(* Configuration not assigned)

Example 26
(1%, 3R)-1-[3-(Benzo[1,3]dioxol-5-yloxy)propyl]-1-methyl-3-[(9H-xanthen-9-

25 ylcarbonyl)oxy]pyrrolidinium bromide (diastereomer 2)
The title compound was obtained as a single isomer according to method (b) from
Intermediate I-8.
The reaction time for the final step (conditions: THF, reflux temperature ) was 13 days.
Purification by column chromatography (silica gel, eluent: CHCI; plus isopropanol

30 20%->40%) gave 443 mg (60.3%) of the title compound (second eluted diasterecmer).
'"H-NMR: diastereomer 2 (diastereomer 1 not observed)
"H-NMR (DMSO-ds) : § 7.45-7.31 (m, 4H), 7.18 - 7.09 (m, 4H), 6.86 (d, 1H), 6.69 (d,
1H), 6.44 (dd, 1H), 5.97 (s, 2H), 5.35 (m, 1H), 5.25 (s, 1H), 3.99 - 3.82 (m, 3H), 3.66 -
3.40 (m, 5H), 3.11 (s, 3H), 2.66-2.58 (m, 1H), 2.12-1.89 (m, 3H).

35 MS [M-Br]": 488




Sin 6 mM of THE were refluxed for 20 days. After this tinme THE was pour ed

of f, and the residue was washed with THE in order to eli dfiateber B

al. kyI ating agent. The product obtained (234 ng) was purified by

preparative HPLC-MS to give 65 ny (7% f the title conpound (m xture of

two stereoisoners) as a formate. IVf‘ COOT: 456. 10 Conditions used in

the purification HPLC-MS: Col um Sym"retry C18, 100 A, 5 m19 x 100 mm

Wat ers. Wobonfigupion eot Asdigliz@) 0. 1% HCOONH4, pH=3) and B (AcN 0. 1% HCOONH4,

pH=3) Exanple 30 15

(3R)-3-(2-Cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet oxy) - 1- et hyl - 1- [ 3-

(et hyl pEgauipzmnho) propyl ] pyrrolidiniumchloride (m xture | of :

stereois C ound obt ai ned as a m xture of

st er €oi sgﬁgéé 5@@3&&11‘? 50&@?’9’880?%?' from Internediate I-11. The reaction

t2 :) m;:) 601[ (Bhexd‘dtﬁ%’a-gaﬂlﬁibbﬁﬂr):dxﬁ]pmehd'hlﬁlm rlﬁblmide (diapieredrer)) wasé | :2),7 Flays
urification coJ umm ¢ ro og ilica pl us

i sopr opanBe titl t't%%@é@ i) ﬁ%%@btfﬁﬁ ?’ﬁﬁ %Bé‘efﬂ‘éccﬁ"ﬂgéd B’PHH’@QE’) r[1rst el ut ed

m xture q{teﬁﬁé@rﬁ@;-gorrer s) H-NI\/R m xture 1 of stereoisoners 'H NWR

( DVBO- d6 74 (d 2 64 1H)

6.42 - )T!a@r%arﬁholzr‘-lme fer '69 fingl Sf%(&owﬂong%(%uxﬁwpe@ ”%f%é%gd@fﬁ (6H)

3.05 - 3pﬂﬁrc(a&.8@b§bamhﬁric§mma ?dpih m&é%géls ,eldﬂd} 0210733p|us @o;ﬁepérrm 1H,
2.25-1.85 (m 73 - 1.37 6 I—Q BMCI]
455 1gxaﬁg%@zgr/o ve 461 mg (37 /6) of the title compound (f rst eluted diastereomer

(3R) - 3- (ﬂqW%@g&aﬂen%r&Hr(d;asﬁélreo%é?wd@m@%aw) 1- met hyl 1 [3-

(met hyl phen | 'am no) pr opyl gérro i di ni um chloride (m xture
e

st ereoj s¢ (DVISO-dd)t b nﬁ&énﬂ“w&@ dR%ai Hidd (AsOkD, ﬁr%@tlﬁ %1 EST' 2H),

stereois r HP 5L B8 KAt t lapyl actlon

time forg{%e(ﬁ}'i ﬁ@fgg%%*ﬁzon' it 'on :'%‘HE, 3r ef Fﬂxﬁ?gﬁgg?atgl?bé% 3H) Q@a‘@

35 Puri fBHaa,t 269 -12y68c(o, Ui), erRdord@din.aiily (18 (si 8d).gel , el uent CHCI 3 pI us

|sop F@ Qc‘%sgber 2006 -50 5% 350% ) gave 125 ng (26% of the title
ekond

prod ted m xture of
(* Configuration not assigned)

Example 28
(1*, 38)-1-Methyl-1-(3-o-tolyloxypropyl)-3-

20 [(9H-xanthen-9-ylcarbonyl)oxylpyrrolidinium bromide (diastereomer 2}
The title compound was obtained as a single isomer according to method (b) from
Intermediate 1-9.
The reaction time for the final step (conditions: THF, reflux temperature ) was 4 days.
Purification by column chromatography (silica gel, eluent: CHCl; plus isopropanol

25  10%->40%) gave 704 mg (59.2%) of the title compound {second eluted diastereomer).
"H-NMR: diastereomer 2 (diastereomer 1 not observed)
TH-NMR (DMSO-dg) : 6 7.44 - 7.41 (m, 2H), 7.34 - 7.24 {m, 2H), 7.21 -7.07 (m, 6H), 6.99
(d, 1H), 6.89 (t, 1H), 5.37 (m, 1H), 5.25 (s, 1H), 4.01 (t, 2H), 3.94 - 3.85 (m, 1H), 3.69 -
3.63 (m, 3H), 3.48 - 3.41 (m, 2H), 3.13 (s, 3H), 2.71-2.56 (m, 1H), 2.19 (s, 3H), 2.19 -

30 2.00{m, 3H).

| MS [M-Br]": 458

(* Configuration not assigned)

Example 29 (described in method (b))




stereoisonmers). 'HNVR mxture 2 of stereoisoners H-NIVR DIVBOd6 8 7.60
(s, 1H), 7.22 - 7.16 (m 2H), 6.75 (d, 2H), 6.64 (t, 1H) | er%(’ 2H)
6.07 (m OH 1 H, 544 (m 1H), 3.94 - 3.85 (m 1 H), 3.75 - 332 (m
5H), 3.10 (s, 3H), 2.90 (s, 3H), 2.72,-. 2.60 (m 1 H), 2.25-1.85 (m 4H),
1.73 - 1.57 (m 3H), 1.37 - 1.02 (m 7P  MS [MC]': 455 10 Exanple 32
(3R) - 1-f 3-(Benzot hi azol - 2- vl oxy) propyl | - 3- (2-cvcl ohexvl - 2-fur-2-v1-2-

hy dr oxy a(3R)e3{[[9-hydrixyvdihfiuoodn-Bhiyl) c arbonylJoxydt-njethyk-1{40k0-4f St er eoi soners)

The title,co d wa bt ai ned a mxture of stereoisonmers according to
met hod (B}1 r‘BUﬁ{?\W{mﬁﬁ@'&'Pg{E rma?_g[ 15 The reaction tinme for the final step
(condi ti o595 oHA.898ahinoy) df@ﬁﬂ&imty&ﬁt@}luwaae@@caﬂbmsjhc aé?erSRl)-danétby!p&rpoli:lm-urm
oo et 95 BbeloSRp Lo sd RS L P R0APL VAR oho 07
st er egi sSpN@HH of THH—\JWB reﬂmxe‘dufce 20 dzfysswaeem@ﬁnmer ?HEGNésHpNNBd OPF\VEDddhge: 8
ZS gg E(rjn eﬂl ﬂe yaggw(a hecbqw Tﬁ}: |n§rq&~§ t?ﬁ?mgn t %‘%élb)ga égfpé 2?’%;53(}5 %ucé5 (m
2H), 3. 68bt3iné8 (A3 mdiivas @uﬂﬁed- by3pr@Parative HALIIMS!E $o gﬁb%s g mﬁﬁoﬁﬁe ie 1

,225190 1.40-1.01 7 M Cl
o Co m&wr@"@w%fl W SETBBRTSIN: S n o gipaxy) - L M IMAT

propyl | - gt [Re-Fco@{texsd.- 2- f ur- 2-v1-2- hydroxyacet oxy) - 1- met hvl pvrrol i di ni um
chl ori de (mxture of stereois The title conpound was obtained as a
ni xt dPe QP”@%‘%%H@W%F%%?%% é?ﬁd%t hod (b) 30 from Intermediate

|- 11, Theahfidf! SommdiRc@robhe o ihial xo1Rmi apalbs, ons: THF, T ef | ux

t enperature days. Purlflcatlon by col umm chr omat ogr aph silica
gel ,. el uM@bﬂ@I@% ﬁ-l(iﬂs | 9 BRRRMIH. pbiR3) a0dd) (Aghiv 8- 1%6HCREY %2 of the
tit I e product (second eluted m xture of stereoisoners).
Example 30
15  (3R)-3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-methyl-1-[3-
(methylphenylamino)propyl]pyrrolidinium chloride (mixture 1 of stereocisomers)
The title compound was obtained as a mixture of stereocisomers according to method (b)
from Intermediate I-11. '
The reaction time for the final step (conditions: THF, reflux temperature) was 27 days.
20 Purification by column chromatography (silica gel, eluent CHCl; plus isop}opanol
5%->50% ) gave 130 mg (27%) of the title product (first eluted mixture of sterecisomers).
'H-NMR: mixture 1 of stereoisomers
'H-NMR (DMSO-dg): 8 7.62 (s, 1H), 7.21 - 7.15 (m, 2H), 6.74 (d, 2H), 6.64 (t, 1H), 6.42 -
6.39 (m, 2H), 6.00 (s, OH, 1H}, 5.43 {m, 1H), 3.90-3.30 (m, 6H}, 3.05 - 3.01 (two singlets,
25 3H), 2.88 (s, 3H), 2.73 - 2.59 {m, 1H), 2.25-1.85 (m, 4H), 1.73 - 1.57 (m, 3H), 1.37-1.06
{m, 7H).
MS [M-C": 455

- Example 31
30 (3R}-3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-methyl-1-[3-
-{methylphenylamino)propyl]pyrrolidinium chloride (mixture 2 of sterecisomers)
The title compound was obtained as a mixture of stereoisomers according to method (b}
from Intermediate I-11.
The reaction time for the final step (conditions: THF, reflux temperature) was 27 days.
35 Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol




35 "HNVMR mxture 2 of stereoisoners 16 Cctober 2006 -51 ' H NMR
(DMBO-d6): S 7.69 (d, 1 H), 7.60 (m 1 H, 7.49 - 7.38 (rlrﬁ%q)b,erw()é? - 7.20
(m 1 H, 6.39 (m 2H), 6.01 (s, H1 H), 5.42 (m 1 H, 4.02 ( 2H) ,
3.90-3.65 (m 2H), 3.65- 3.45 (m 2H),:3.45-3.30 (m 2H), 3.04 - 3.00 (two
singlets , 3H), 2.75-2.55 (m 1 H), 2.3 - 1.8 (m 4H, 1.73 - 1.56 (m
3H), 1.35 - 1.01 (m 7H. 5 VS [MC]': 499 Exanple 34 (3R)-1-[3-(Benzoth
i azol - 2- 5!%05(@0%0 gpye 123me2 (26]7@] of W@(the progugt (ieopnd gluted mixture of

hydroxya&?f e} met hyl pyrrolidiniumchloride (mxture 3 of stereoisoners)
10 The titl® conp o)und was obtained as a m xture of stereoisoners according
to net hoH-I-(\lMR m:mmeBmf@rtmdlsamerSI 11. The reaction tine for the final step

chr omat oMy QUEBHe S B Bhin 2. c2e S RIS ap e SHH8 USROAY gave

220 g (@a, BY) 6.07 (hOH, nH)esquuaH)(&gmmasl(m; tid), 18.%5 uB82dfn, 5H), 3.10

Lo 18y 7 b 220 G, 2y 266 (%?P?nsf%'q? %imz”‘é“ 1P 7 B oy [

3

6.07 - 6104 vm)smglets H 1 H, 543 (m 1 ,403(m 2H) , 395-
386 (m S][ C -3.30 (m 5H), 3.08 (s, 3H), 2.64 (m 1H), 2.25-1.90 (m
™ 20 31-1), 1.40-1.02 (m 7H). MS[MC]': 499 Exanple

35 3- (2 QIcIohexyI 2-fu r-2-yl-2-hyd roxyacetoxy)-1-ethyl-1-(3 25
phenﬁl sul f any] pr opyl ) pyrrolidiniumbromde (mxture | of stereoisoners) The
titl ¥ 3fas obtained as a mixture of stereoisoners accor di ng to

nmet hod ( ' b 0A-Z-fuire2-yica- the final step

chr omat oBYdze idiniumyshiori AL Stereotsomersl 1504 ) gave

153 ny (?ﬁe 24 c&ﬁpdda.a vbastdtﬁa.ﬁéwayatm&tmer atstérbéi&@elem é@chdﬁngB method (b)

st ereoi soners).
from Intermediate 1-11.

15 The reaction time for the final step (conditions:THF, reflux temperature) was 26 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
10%-=>70% ) gave 46 mg (9.13%) of the title product (first eluted mixture of
stereoisomers).

'H-NMR: mixture 1 of sterecisomers

20 "H-NMR (DMSO-dg): 8 7.70 (d, 1H), 7.60 (s, 1H), 7.46 - 7.39 (m, 2H), 7.27 - 7.21 (m, 1H),
6.39 (m, 2H), 5.99 (s, OH, 1H), 5.43 (m, 1H), 4.02 (t, 2H), 3.90-3.65 (m, 2H), 3.65-3.20
{m, 4H}, 3.03 - 3.00 (two singlets, 3H), 2.75-2.55 (m, 1H), 2.25-1.90 (m, 4H), 1.80-1.50
{m, 3H), 1.40-1.01 (m, 7H).

MS [M-CII": 499

25
Example 33
(3R)-1-[3-{Benzothiazol-2-yloxy)propyi]-3-(2-cyclohexyl-2-fur-2-y|-2-
hydroxyacetoxy)-1-methylpyrrolidinium chloride (mixture 2 of sterecisomers)

The title compound was obtained as a mixture of sterecisomers according to method (b)
30 from Intermediate I-11.
The reaction time for the final step (conditions: THF, reflux temperature} was 26 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
10%—>70% ) gave 167 mg (32.37%) of the title product (second eluted mixture of
stereoisomers).
35 'H-NMR: mixture 2 of stereoisormers




"HNMR mxture 1 of stereoisoners 'H NVR (DVSO-d6): S 7. 63cgp 7.40
- 7.32 (m 4H), 7.25 - 7.20 (m 1 H), 6.43 - 6.38 (m 21§ b990§ oH 1
H., 541 (m 1 H, 3.87 - 3.18 (m 6H), 3 04 (m 21-1), 2.66 - 2. 54 35 (m
1 H, 2.25-1.90 (m 4H), 1.73-1.58(9}i 1.36 -1.05 (m 10H). 16

Cct ober 2006 -52 MsS [MBrl]' : 472 rrple 36 3-(2-Cycloh exyl-2-fu
r-2-yi-2-hydroxya cetoxy)-1-ethyl-1-(3-. 5

phenyl sulf g mmgﬂa&ys erigl (au mpmd@r(&mm f BoxXtARE(, ), BREE emoqm:er S) The

titl
et hod (B SR Bhch. e A28 THD. 8043 (v e 02 (Bn 201t 06 r@fﬁﬁi%%& e

(condi tigng hb), rseié B&Ot(ﬁ{@ﬁ? a8 6B e B 0o SinGigss, 3H)P12r?'5<3?55
chromat o raph (SI | ca uent CHCI'3 plus i sopropanol 5%I 15%) gave

526 o (4854 401, 1tFee 1501 GnFHALE - ( SedomdHb ut od i xt ur e of

steregl SR W&fﬂ NVR: m xture 2 of stereoisoners 'H NVR (DMSO-d6): 6 7.61
(s, @Eﬁ .32 (m 4H), 7.24 (m 1H), 6.40 (m 2H), 6.02 -6.00 (two
S|nglets ™H, 1H), 5.42 (m 11-1), 3.88- 3.80 (m 1H), 3.69- 3.26 (m 5H),

304 15)@%%@4 265- 2.55 (m 1 H, 2.25-1.85 (m 4H), 1.73 - 1.56 (m
5 .NBMB)@{ 472 Exanple 37 20 (1%,

3R) 1- [3(3@?Ba11pl}3e(ﬁ!pnzqﬂwml32mmﬂprqp -3{2RyclohexdtZferd-yit2-2- hydr oxy- 2-

" phenyl ac t e title

Porpound A AFtRDH nRAGIBH Bl RIS i flrg S BB oMY oy

| nt ed@redTl tmelccm@ounkieuase@tnam@qhas B i xtLicsy oftsh@emsnmerm(@prdqmndmt oh@)THF,

reflux t 4 days. 25 Purification by columm chromatography
(silica @%ﬁ%tgfnl\'uéeoﬁ%tegﬂérs pl us isopropanol 5% >20% ) gave 81 ny (27.7 %

of the tThe éaphmﬂt;me fgrfthe Snal slapt (edndiiiast Tdtfe oefiar) tempetatieRyvasiP@ days. eoner 1
(dlélgsf erﬁ@ﬂ%ﬁmn %c}l&% G c}’rﬁﬂ)}gﬁﬁ}“%%?ﬁ%u%& CH%:!a pl@slisoprzpé%l( m 6H),
10%->70% ) gave 220 mg (41.5%) of the title product (third eluted mixture of
15 stereocisomers).
'H-NMR: mixture 3 of stereoisomers
"H-NMR (DMSO-dg): 8 7.71 (d, 1H), 7.60 (s, 1H), 7.52-7.38 (m, 2H), 7.25 (1, 1H), 6.41
(m, 2H), 6.07 - 6.04 (two singlets, OH, 1H), 5.43 (m, 1H), 4.03 (m, 2H)}, 3.95-3.86 (m,
1H), 3.69-3.30 (m, 5H), 3.08 (s, 3H), 2.64 (m, 1H), 2.25-1.90 {m, 4H), 1.72-1.56 (m,
20 3H), 1.40-1.02 (m, 7H).
MS [M-CI]": 499

Example 35
3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-ethyl-1-(3-
25 phenylsulfanylpropyl)pyrrolidinium bromide (mixture 1 of sterecisomers)
The title compound was obtained as a mixture of stereoisomers according to method (b}
from Intermediate 1-12.
The reaction time for the final step (conditions:THF, reflux temperature) was 14 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
30 5%>15% )gave 153 mg (29.2%) of the title product (first eluted mixture of
stereoisomers).
"H-NMR: mixture 1 of stereoisomers
'H-NMR (DMSO-ds): 8 7.63 (s, 1H), 7.40 - 7.32 (m, 4H), 7.25-7.20 (m, 1H), 6.43-6.38
(m, 2H), 5.99 (s, OH, 1H), 5.41 (m, 1H), 3.87 -3.18 (m, 6H), 3.04 (m, 2H), 2.66-2.54
35 (m, 1H), 2.25-1.90 (m, 4H), 1.73 - 1.58 (m, 3H), 1.36 - 1.05 {m, 10H).




1H, 539 (m 1 H, 4.12 - 4.08 (m 2H), 3.91 - 3.55 (m_6H), 3.07 (s,
3H), 2.95 - 2.65 (m 30 2H), 2.27 - 2.09 (m 3H), 1.61 160ciober 3P0@H) .. M5
[MC]': 514 (* Configuration not assigned) Exanple 38 16 Cctober 2006
-53 (1%, :

3R) - 1-[ 3- ( Bi phenyl - 4-yl oxy) propyi] - 3- [E%R) -2-cycl opentyl - 2- hydr oxy- 2-
phenyl acet oxy] - 1- met hyl pyrrol i di ni.um chl oride (diastereoner 2) The title
conpoundM8H81-BH} adh2d as a single isomer according to nmethod (b) from
Internediate 1-13. 5 The reaction tine for the final step (conditions: THF,
reflux tenperature) was 4 days. Purification by colum chromatography
(silica Beamphld 3@nt CHClI 3 plus isopropanol 5% )20% ) gave 111 ng (38.3 %

f the tj d | ut ed dj : 1H NVR. di ast 2
(i ot er SIS SR SAG SRR B ARIE -, 60 7 55 (m oy 7. 42
(1 t, 2':')'21 ; pﬁelﬁﬂsuIfﬁn)dﬁrc(pyal)p@HblidihilﬂgdljmmidéQnﬁﬂ)lre 2 oBsterevis@hers) H), 5.40 (m

, 4.10 -.4.06 2 3.9 . 3.80 - 3.50 5 3 ,
31 . Yte it eorpayid 7 ebtdingd of gging ht sidredisomers actotdg o TR (Y |5,
- 1.10 (fom3hdermdfaleNt1@.]' : 514 (* Configuration not assigned) 15 Exanple
39 (1~ _ "
3R) 3 (g romction g ok P o sl GOSN gt BRPPrAURIAS 14 £2Y5. (5, 6,7, 8
D) T e e e & 1 Soqr Bosorsingt o mat hod
(b Worddestfiohg g aoatas 4547 Wb R ppanch Faeo BudEmiieer s o,

(condi t i gegoldmersef | ux tenperature) was 5 days. Purification by colum

chromat ography (silica gel, eluent CHCI3 plus isopropanol 0%30% ) gave 93 |
ng. (30.6 'N@?Fxt’éﬁ'étuﬂ"??l 8OIERTeBr i rst el uted diastereomer). ' H NVR

di aster e@mf\négmd'seﬁa&ra%m{ (5,21H§t7.43|b-5'ﬁ32' @5t 4H)7;5r.2'4|1n{§"¥ﬂ),(@@@1@); 6®27. 58
(d, 2H), 7.34 (t, 2H), 7.28 - 7.23 (m 1 H), 6.94|_$d, 1'H), 6.67 -
-6.00 (two singlets, OH, 1H), 5.42 (m, 1H), 3.88 - 3.80 (m, 1H), 3.69 - 3.26 (m, 5H), 3.04
15  (m, 2H), 2.65 - 2.55 (m, 1H), 2.25-1.85 (m, 4H), 1.73 - 1.56 (m, 3H), 1.43 - 1.02 {m,
10H).

MS [M-Bri]* : 472

Example 37
20 {1* 3R)-1-[3-(Biphenyl-d-yloxy)propyi]-3-[(2R}-2-cyclopentyl-2-hydroxy-2-
phenylacetoxy]-1-methylpyrrolidinium chloride (diastereomer 1)
The title compound was obtained as a single isomer according to method (b) from
Intermediate I-13. _
The reaction time for the final step (conditions: THF, reflux temperature) was 4 days.
25 Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
- 5%->20% ) gave 81 mg (27.7 %) of the title product (first eluted diastereomer).
'H-NMR: diastereomer 1 (diastereomer 2 not obseﬁed)
'H-NMR (DMSO-dg): 8 7.61 - 7.58 (m, 6H), 7.42 - 7.24 (m, 6H), 7.02 (d, 2H), 5.82 (s, OH,
1H), 5.39 (m, 1H), 4.12-4.08 (m, 2H), 3.91 - 3.55 (m, 6H), 3.07 (s, 3H), 2.95 - 2.65 (m,
30 2H), 2.27 - 2.09 (m, 3H), 1.61 - 1.17 (m, 8H).
MS [M-CIJ": 514
(* Configuration not assigned)

Example 38




6.61 (m 2H), 5.81 (s, OH, 1 H, 537 (m 1 H, 3.97 (t, 2H), 3.85 (dd, 1 .

H, 3.79 - 3.30 (m 5H), 3.04 (s, 3H), 2.90 (m 1 H), 2lgPciobera®6 m s5H),

2.16 (m 3H), 1.70 -1.23 (m 12H). M5 [MBr]' : 492 (* Configuration not

assigned) 30 Exanple 40 (1%, o

3R) -3-[(2R) - 2- Cycl opentyl - 2- hydr oxy- 2- B%ényl acetoxy]-1-nmethyl-1-[3-(5,6,7,8

- tetrahydronapht hal en-2-yl oxy) propyl ] pyrrolidi ni um brom de (di astereoner

(b Trom o T B o =24 The oact | on 1o for
rom nt.er i at -13.. t gber - e reaction time for

Lhb 11 naPhamMRSRtEna megRdP iRl SoGHe (HSteresend’s Gays.

Puri fi cafh@midyordundiwad vHRaRbe8s apingld Bomet acoatingeb wasthodHERBmpI us

i sopropanol 0% >30% ) gave 163 ng (54.4% of the title product (second
el uted dingrmediedebis.” "H NVR  diastereonmer 2 (diastereoner | not observed)

5 ' H AIMRrk OB 6P lirne Forthd indi GtepobnditlordSTHEE, refild) tempedure) wad @ dags. 1 H),
6.96 (d, 1 H), 6.68 - 6.63 (m 2% '5.80. (s, el %,.5.39 éorp 1 H, 3.97
(t, 2H).Puaifatieniay calump cheomegtogragh &P"Pﬁ]ge’-ﬁi‘ﬁ%“t SHECT pigs isgpjopandlg (1 " 1 ) |
2.68 - 25%%2‘0%)?&\7&)11 fgk98.3 %B) &Ghé tle ﬁkﬂ)ﬂucﬂ%séeondleﬁﬁed Riastek@bher) V5
[MBr]':, 492 10 (* Conf rati on not assigned Exampl e 41

3-[ (2R -%—%:o@éﬁﬁgﬁo?*ﬁr%&sia&@ye%%bﬁ% e8] - 1- et hyl - 1-[ 3- (4-
et hoxyp‘ww%mg%gpwmiﬂ.‘gaiémmem holp, oA} X188 € 71199, 3HIROL RRNET S) 15

The title co obt al ne S a mxture st ereoi soners according to

met hodl (2HI), 5iolm Ohlt ekSaieine 1H)14.10 THOE GacttoR.90i(de. Ty 38Re 3@ step
O R R e s e e o Rl P B A A S
202 mg (RAOIMYBHDf the title product (first eluted mxture of 20
st er eoi Sﬁgﬁﬂﬁ&nﬂ%ﬁ"ﬂ\'m m xture | of steroisoners
| (* Configuration not assigned)
15
Example 39
(1*, 3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-methyl-1-[3-(5,6,7,8-
tetrahydronaphthalen-2-yloxy)propyl]pyrrolidinium bromide (diastereomer 1)
The title compound was obtained as a single isomer according to method (b) from
20 Intermediate 1-13.
The reaction time for the final step (conditions: THF, reflux temperature) was 5 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
0%->30% ) gave 93 mg (30.6%) of the title product (first eluted diastereomer).
'H-NMR: diastereomer 1 (diastereomer 2 not observed) .
25 "H-NMR (DMSO-d¢): 8 7.58 (d, 2H), 7.34 {t, 2H), 7.28 - 7.23 (m, 1H), 6.94 (d, 1H), 6.67 -
6.61 (m, 2H), 5.81 (s, OH, 1H), 5.37 (m, 1H), 3.97 (t, 2H), 3.85 (dd, 1H), 3.79 - 3.30 (m,
5H), 3.04 (s, 3H), 2.90 (m, 1H), 2.67 - 2.62 (m, 5H), 2.16 (m, 3H), 1.70 - 1.23 {m, 12H).
MS [M-Br]" : 492 -
(* Configuration not assigned)
30
Example 40 -
(1%, 3R)-3-[(2R)-2-Cyc10penty!-2-hydroxy-2—phenylacetoxy]-1 -methyl-1-[3-(5,6,7,8~
tetrahydronaphthalen-2-yloxy)propyljpyrrolidinium bromide (diastereomer 2}
The title compound was obtained as a single isomer according to method (b) from
35 Intermediate I-13. |




'"H-NVR (DVMBO-d6): 6 7.58 (m 2H), 7.39 - 7.24 (m 3H), 6.86 , 4H), 5 84
(s, OH 1H, 538 (m 1H, 3.95 (t, 2H), 3.92-3.80 (mi6PD ber

3H, 3.69 - 3.27 (m 7H), 2.92 (m 1 H, 2.60 (m 1 H), 2.07 (m 3H) 1 59
- 1.11.(m 11 H. 25 MS [MBr]': 482 Exanple 42

3-[(2R) - 2- Cycl opent yl - 2- hydr oxy- 2- phenybdheet oxy] - 1- et hyl - 1- [ 3- (4-

met hoxyphenoxy) propyl ] pyrrolidi niumbrom de (m xture 2 of stereoisoners) 30

The titl erergReidrdi t rding to
met hod (d%wlffrom I ﬂ%ﬁ)&ﬁ%ﬁd&@f@ﬁoﬁdl eﬂérﬁftrgliuﬁtgﬁhe'%?or tﬁés?}éﬁ& step

(conditi igpion hyegqlymn chigmategrapky (siliss geb elwpt CHCRIS isepropamolby col umm
h t o 0
SoaTy. (R Py (AT P B B0RS R aa i) oove

384 (46 e of
ster e0| soh'EN@B digsterconige 2 (chaﬁtereonw T netRbserved)xt ure 2 of steroisoners

(s, o T RRDASO A S Vs 2y 7 23 Gy o 1oy, Bl 1lee °°
550 (m wamm 580 (4, O, 14, 539 (m1H), 37 (2243, 3.89 B, (), BHY - 3.30%6, -

(3R - 11| M B I o A e o B el 18 5208 ma 3 174193 fMcet oxy

)-1- net H)?H[)).yl’l’ohdl niumformate 10 The title conpound was obtained as a

m xt ure t oi somers according to method (b) frominternediate
|- 5. The%%g\ﬁ%g S{"fma for the final step (conditions: THF, refl ux

t enpertat |t Epnfivasatidh ritdyssignedt er this time THF was poured off, and the
resi due was washed with THF in order to elimnate the al kylating agent.

The product obtained (88 ng) was purified by 15 preparative HPLC- M5 (using
t he condiEx'am]ﬂedﬂascri bed i n Exanpl e 29) to give 30.1 ng of the title

compound 3(['a§3tij Eyc open -2- I%)?Jrg%(- -p en aceli\:/EX)[]M -tla_{%?IqIL-l[é (4?—88 Exanpl e 44

methoxyphenoxy)propyl]pyrrolldlmum bromide {mixture 1 of stereoisomers)

15 The title compound was obtained as a mixture of stereoisomers according to method (b)
from Intérmediate 1-14.
The reaction time for the final step (conditions:THF, reflux temperature) was 19 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanot
0%->20% } gave 202 mg (24.1%) of the title product (first eluted mixture of

20 stereoisomers).
'H-NMR: mixture 1 of steroisomers
"H-NMR (DMSO-ds): 67.58 (m, 2H), 7.39 - 7.24 (m, 3H), 6.86 (s, 4H), 5.84 (s, OH, 1H),
5.38 (m, 1H), 3.95 (t, 2H), 3.92-3.80 (m, 1H), 3.69 (s, 3H), 3.69 - 3.27 (m, 7H), 2.91 (m,
1H), 2.60 (m, 1H), 2.07 (m, 3H), 1.59 - 1.11 (m, 11H).

25 MS[M-Br}': 482

Example 42
3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-ethyl-1-[3-(4-
methoxyphenoxy)propyllpyrrolidinium bromide (mixture 2 of stereoisomers)

30 The title compound was obtained as a mixture of stereoisomers according to method (b)
from Intermediate 1-14.
The reaction time for the final step (conditions:THF, reflux temperature) was 19 days.
Purification by column chromatography (silica gel, eluent CHCI; plus isopropanol
0%->20% ) gave 384 mg (46.9 %) of the title product (second eluted mixture of

35 sterecisomers).




20

(3S) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1-[ 3- ( 3- hydroﬂ?&f@m??% opyl]-1
- .methyl pyrrolidiniumfornmate The title conmpound was obtained as a m xture

- of two stereoisoners according to netho (b) fromlInternediate 1-6. The
reaction tinme for the final step (condiYfons: THF, reflux tenperature) was
19 days. 25 After this time, THF was evaporated, and a portion of the

obt ai ned "HISMBumixkare Dofrstéiosdmesy pr epar ati ve HPLC- MBS (using the conditions

descri bed i > 1 29) VS O. f t t] C n i Xt yre of

t wo stere'gi '{'slhc/)'rrers .5@‘ [W%&%&%Fﬁiggé&%@‘aﬁﬁ?-eﬁg% 4?-Bp8§6?5%]1—| 1t"H'

( 3)R) . 1-[ :su.:glsermnpla.pemm (o, B %.GQ{Q,ZSI?){C:?.MQ&QD-(& ZH;,— Q.BBE?@jHXéQESB‘(yaCGt 0
Xy) - 1- yELQl urg f.or, e e conpound was obtained as a ,
m Xt ur emci'%n' ib&%é?s‘d%@"?&boﬂ&%ﬂﬁﬁﬁﬁei d (b) fromlInternediate I-11.

16 COctcob@ds pdBs]": 4885 The reaction time for the final step (conditions: THF,
reflux tenperature) was 25 days. After this tinme, THF was evaporated, and

a portion of the obtained residue was purified by preparative HPLC M5
(using tIExaapeldBi ons described in Exanple 29) to give 65.6 ng of the

title conpau Lxture of stereoisomers). 5 M5 [ M H ‘1 467 Exanple 46
(3R) - 3-( %@f‘f)&iﬂi@” %#‘%M’z‘iwﬁuw-&fm@m@dmh %!?t‘%rylacftc[)q)‘('nap ht hal en
- 1-  yl oxyngth@ipytiofidini@mi forfdgen formate 10 The titl e conpound was obtai ned
as a_n xiHrg, of -sterepi soners according to nethod (b) fromlInternediate

| - 11.197hdPe dtR coBRownd s ehtaingd agigaixture oh tyaetarscisomess aduarding & mathod

t enper at ()donviferdfedidy ps. After this time, THF was evaporated, and a .
portion % t he obt ai ned resi due was purified by preparative HPLC- M5 (using
the condi 0% &3RCligR §Teiipidhe fnalsteminoadtions: (ThiFy refibix tomperaBirelvas 24 Hayst it | e

compoundafist wiisitideOHFSWES PRURRIGHE, Sand Gk ME T watfhies Wifh TRIF 08 1o
exanples jllustrate ’oh_ar maceut | cal conpositions according to the present
eliminate the alkylating agent. The product obtained (88 mg)was purified by

15 preparative HPLC-MS (using the conditions described in Example 29) to give 30.1 mg of
the title compound (mixture of two stereocisomers).
MS [M-HCOOT": 488

- Example 44

20 (38)-3-(2—Hydroxy-2,2-dithien-Z-ylacetoxyM-[3-(3-hydroxyphenbxy)propy!]-1-

‘ i'nethylpyrrolidinium formate |
The title compound was obtained as a mixture of two sterecisomers according to method
(b) from Intermediate 1-6.

The reaction time for the final step (conditions: THF, reflux temperature) was 19 days.

25 After this time, THF was evaporated, and a portion of the obtained residue was purified
by preparative HPLC-MS (using the conditions described in Example 29) to give 5.0 mg
of the title compound (mixture of two stereocisomers). |
MS [M-HCOOT" 474

30 Example 45
(3R)-1 7[3-(3~Cyano phenoxy)propyl]-3-(2-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-
methylpyrrolidinium formate '
The title compound was obtained as a mixture of stereoisomers according to method (b)
from intermediate 1-11.




20 invention and procedures for their preparation. Exanpl e 47 Preparation
of a pharmaceutical conposition: tablets Fornulation: 246 u#eP%f t he
present invention 5.0 ng Lactose 113.6 ng Mcrocrystalline cellul ose 28.4
ng Light silicic anhydride 1.5 ng I\/a%{rgesi um stearate 1.5 ng 30 Using a
m xer machine, 15 g of the conpound of “Che present invention was mnmixed with
340.8 g of lactose and 85.2 g of mcrocrystalline cellulose. The m xture
was subj gaeeshdtion timerfpr thedi nahsterp(xbcnlid‘mignms'r Hig ra‘lmdemperanﬂa})\aasaﬁdays give a

flake-1i c eSS mat er j_al | i r _[rw(E S

pul ver i zé‘g‘ehﬁ}%m& ﬁ'ﬂﬁ%ﬁ ‘?ﬁaPPrat%ﬁ"l Pﬁéa%gtgm e llﬁ;arg' 8%?& 53 gﬁesd\(,:\?eened
t hr ough by JfleparativesidPEErMS Auding the ponditions def;crlheghm Examplei 29) 116 g@et obér 2006
-57 anhydr | 4.5 0 m stearate were added to the screened
mat eri al "%%Eih?rﬂ%eﬁomﬁ‘ﬁ@dn(fﬁarep? OSEEETS?'S%B?SLubJ ected to a tablets naking
machi e eABINPPRDOR't A di e/ punch systemof 7.5 nmin dianeter, thereby
obtaining 3,000 tablets each having 150 ng in weight. 5 Exanple 48

Preparation of a pharmaceutical conposition: coated tablets Fornul ation:
OorrpoundEQim{dr@4@resent i nvention 5. 0 ng 10 Lactose 95.2 rrg Corn starch
par

oo BB BB b 8 et SR S5

yloxy)propyl]pyrrolldmlum formate

10 The title compound was obtained as a mixture of stereoisomers according to method (b)
from Intermediate i-11.
The reaction time for the final step (conditions: THF, reflux temperature) was 25 days.
After this time, THF was evaporated, and a portion of the obtained residue was purified
by preparative HPLC-MS (using the conditions described in Example 28) to give 13.9

15 mg of the title compound {mixture of sterecisomers).
MS [M-HCOOT": 492

The following examples illustrate pharmaceutical compositions according to the present

20 invention and procedures for their preparation.

Example 47
Preparation of a pharmaceutical composition: tablets
Formulation:

25 Compound of the present invention 5.0mg
Lactose 113.6 mg
Microcrystalline cellulose 28.4 mg
Light silicic anhydride 1.5mg
Magnesium stearate 1.5mg

30
Using a mixer machine, 15 g of the compound of the present invention was mixed with
340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture was subjected to
compression moulding using a roller compactor to give a flake-like compressed material.
The flake-like compressed material was pulverized using a hammer mill, and the

35 pulverized material was screened through a 20 mesh screen. A 4.5 g portion of light silicic




Titaniumdioxide 1.1 ng Purified talc 0.7 ng Using a fluidized bed
granul'ati ng nmachine, 15 g of the conpound of the present !PReéber 8006 20 was
m xed with 285.6 g of |actose and 122.4 g of corn starch. Separately, 22.5
g of polyvinylpyrrolidone was di ssolv in 127.5 g of water to prepare a
bi ndi ng solution. Using a fluidized bed granul ati ng machi ne, the binding
sol ution was sprayed on the above mxture to give granulates. A 4.5 ¢

port ijo n ﬁhhym'ga %m'dénm glof aiaghesiwastetdedvére ddded t@tglteaicmdﬁg rrmmr2 lah e hand

m xed. The o i ned m xture was, subj.ect to a tablet, makin i ne
e ppediech Te dTa RN a8 SRRYEL S5 aane B e S drRsEr P Ener oby
obt ai ni ngiefUPeR sietehedisz.5 ame Ih digvibleg tA&RbyBbidinivg 8,900 tabitpasd kdwng #60
coating solution was prepared by suspending 6.9 g of

hydr oxpr‘@ﬂ?l"‘f?éQqHyl cel lul ose 2910, 1.2 g of polyethylene glycol 6000, 3.3 g
of tisanium dioxide and 2.1 g of purified talc in 72.6 g of water. Using a
H gh Coated, the 3,000 tablets 30 prepared above were coated with the
coating S¥#Pi&M8to give fil mcoated tablets, each having 154.5 ng in

wei ght . ﬁi@}:rs?bﬁoﬁ%f Bt e@ticad compoRftidim cRdtddablatomposi tion: |iquid

i nhal ant 5 Formul ation: 16 October 2006 -58 Conpound of the present

i nventi 050'21@{53‘{?"5 Physi ol ogical saline 1 m A 40 ng portion of the conpound
of the prespBlind BY@RIresitfverionsol vedsiomg0 m of 5 physiol ogi cal saline,
and the solution was adjusted to a total volune of 100 mM with the sane
sal i A8 sb?&®$%n, dispensed in | nl poBi%om§ into 1 m capacity ampoul e and
then stepiddizey at 115 C for 30 m Nuies g give a liquid inhal ant. Exanple
50 10 Preparation of a pharmaceutical conpdsition: powder inhalant :
For nul at Peltvingpyiselidenedt25 he present i AweR®i on 200 g Lactose 4,000 g 15 A

20 g por%gﬂ?gamtggarg@’rpound of the pr qa_%e(ﬂb invention was uniformly m xed
with 400 g~o

Hydroxypropylceliulose 2.3 mg
15  Polyethylene glycol 6000 0.4 mg
Titanium dioxide 1.1 mg
Purified talc 0.7 mg

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

having 154.5 mg in weight.

Example 49
Preparation of a pharmaceutical composition: liquid inhalant

35 Formulation:




| act ose, and a 200 ng portion of the m xture was packed in a powder inhaler
for exclusive wuse to produce a powder inhalant. Exanpl elgpcﬁé’eﬁ@éar ation
of a pharmaceutical conposition: inhalation aerosol. Formulation: Conpound
of the present invention 200 g Dehydraied (Absolute) ethyl alcohol USP
8,400 g 1,1,1,2-Tetrafluoroethane (HFC 134A) 46,810 g 25 The active

i ngredi ent concentrate is prepared by dissolving 0.0480 g of the conpound
of the Qorapeuwid ofitie ptasent inver2io0160 g 400 g hyl al cohol . The concentrate is

added taq,an. ropriate filling appar aty The active ingredient
concent ?Pa{?éq'g&g?lfg{é'ﬁsed i nto aerosol rﬁm ai ner, the headspace of the

container is purged with Nitrogen or HFC- 134A vapor 30 (purging ingredients

shoul d t _contai.n IR than 1 en dis s | ve.

91. 2344 “84BF“9-P@'9% FBB‘@PP%%BP{% "f\{u E‘V%@?&r"&as cf%o@%dvﬁpg "t'l\rég seal ed

%ont g g)qjh diedl edipe, 260the soﬁ.ﬂxomw&sl\ﬁjusiedtéaétotwmlmmbemﬁm@nnwltatr(dl) Rll R4
n - erein is a t hal eny

5, 6, 7, 8-5901¢ aﬂw&#&ﬁﬁﬁﬂmﬁe&ﬁ%'”RﬁEHPB'["?“%]'E‘? b8 copacy am'%’Hgniﬂ%qn%‘{’]oup or

5 to 10-gisMiked et 11t fra0onBties tg give @it inhalamtg one or nore het er oat ons

selected fromN, 0 or S R, R2 and R3 each independently represent a

hydr ogen or hal ogen atom or a hydroxy, phenyl, -OR5, -SR5, -NR5RG,

-NHCCRS,Exﬁ]}BEdiﬁ, -CN, -NO2, -COOR5 or -CF3 group, or a straight or

branched ptionally substituted Cl-C8. a ou R1 and R2 together
form@ & 'ePGer!P“ B?’@EF“&PHHQE‘FQ‘"PP?\'&%&%‘"’@B' &é'é'f’i cyclic ring or a 5-

to 10- Ejrherifienhet erocyclic group;

Compound of the present invention 200 png
Lactose 4,000 pg

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

use to produce a powder inhalant.

Example 51

20 Preparétion of a pharmaceutical composition: inhalation aerosol.
Formulation:
Compound of the present invention 200 pg

Dehydrated {Absolute) ethyl alcohol USP 8,400 pg
1,1,1,2-Tetrafluoroethane (HFC—134A) 46,810 pg
25 '
The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound of
‘the present invention in 2.0160 g of ethyl alcohol. The concentrate is added to an
appropriate filling apparatus. The active ingredient concentrate is dispensed into aerosol
container, the headspace of the container is purged with Nitrogen or HFC-134A vapor
30 (purging ingredients should not contain more than 1 ppm oxygen) and is sealed with
valve. 11.2344 g of HFC-'I 34A propellant is then pressure filled into the sealed container.-




R5 and R6 each independently represent a hydrogen atom a straight or
branched, optionally substituted Cl1-C8 al kyl group, or tlﬁé@Fq]?é’fzqoérm C3-C8
alicyclic ring; nis an integer fromO to 4; A represents a group selected
from-CH2-, -CH=CR7 , -CR7=CH, -CR7R6_-59_-CO, -0-, -5-, S(O-, -5O 2-
and -NR -, wherein R7 and R6 each independently represent a hydrogen atom
a straight or branched, optionally substituted C3-C8 al kyl group, or
together form C3- C8 alicyclic ring; GhAIMSan integer fromO to 8; R
represents a Cl1-C8 al kyl group; 16 October 2006 -60 D represents a group
of formula i) or ii) %R RO RIO~ R11 whe rein RO represents a group -
sel ect ed 1f Acamphung bf fopmfilar@) , 3-furyl, 2-thienyl or 3-thienyl; R10
represent a group selected from phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl or C3-C7 «cycloalkyl; and R11 represents a hydrogen atom or a
hydroxy, methyl, or-CR2CH group; the cyclic groups represented by R9 and
R10 being optionally suRstituted by one or two R&substifuepts selected from

hal ogen, straight or bra ad tionally tint g Qr-cs  al kyl ,
hydr oxyl, optionally suut e(gplél- O% al koxe™ ¢ r d, &ano, -C02R12 or -NR
12R13, wherein R 12 ant™R1

are identical or different and are sel ected
from hydrogen and st R3i ght RS branched, optiomally substituted C1-C8 al kyl
groups; Q represents a single bond of a -CH -CHZ-CGH2-, -0-, -OCH2-, -S&,
-S-CH2- or -CH=CH group; X represent's a pharnaceutically acceptabl e anion
of a non¥"®¥eiMol yvai ent acid; including all individual stereoisonmers and
m xtures thereof; wherein said optionally substituted al kyl groups are
unsubstituted or substituted b¥§1]“i or nore substituents selected from

hal ogen BisoaBhemy.daphihalenyb &b 7 drietratdamaghibatenyl, bgnaa(ih8]dimxdlysar iphenyl
opt i onal §ppys 8PS 5 th 4oaHeRbE R B 84BMAE ﬁr&fﬂs&gﬁiﬁiﬁé’Bﬁgoprrno%q?é%ﬂotawrﬁsd by 1

selected from N, O or S;

R', R? and R® each independently represent a hydrogen or halogen atom, or a hydroxy,
phenyl, -OR®, -SR®, -NR°R®, -NHCOR?, -CONRR?, -CN, -NO,, -COOR?® or -CF; group, or
a straight or branched, optionally substituted C,-C; alkyl group;

or R'and R? together form a 5- to 14- membered aromatic ring or a C;-C; alicyclic ring or

a 5- to 10- membered heterocyciic group;

R® and R® each independently represent a hydrogen atom, a straight or branched,

optionally substituted C,-Cs alkyl group, or together form C-C; alicyclic ring;
nis an integer from 0 to 4;

A represents a group selected from -CH,-, -CH=CR’-, -CR’=CH-, -CR'R®-, -CO-, -O-, -S-,
-8(O}~, -8(0)z- and -NR'-, wherein R” and R® each independently represent a hydrogen
atom, a straight or branched, optionally substituted C,-C; alkyl group, or together form C,-

C; alicyclic ring;
m is an integer from 0 to 8;

R represents a C;-Cs alkyl group;




or nore hal ogen atom wth the proviso that in those conP E? whereln Bis
phenyl, R9 is unsubstituted phenyl, R10 is unsubstltued% 8@
unsubstituted C3-C7 cycloal kyl, R71 issbydrogen or hydroxy, the sequence -
(CH2) -A- (CH2)m- is not one of met hyl ene, ethyl ene or propylene. 16

Oct ober 2006 ﬁ moaur a,?cor ding to claim1, wherein B represents
a phenyl; rWPF‘B'%Ia grpwi‘:g @)I’ e bi phenyl, naphthal enyl, 5, 6, 7,

8-tet rahydronapht hal enyl , benzo[ 1, 3] di oxol yl, im dazolyl or benzothiazolyl
group. 5 3. A conpound accordl_ng to claim?2, wherein B represents a phenyl,
thi enyl or pyBrolyl group. 4! A conpound accordl ng to any one of the
preceding clainms wherein R, R2 and R3 each independently represent a
hydrogen or hal ogen atom or a Xy, methyl, tert-butyl, 10 CH2CH,

3- hydr oxypropyl, rMe, -NWe2, -CONH2, -CN, -NO2, -COOwe or -CF3
group. 5. A cdﬁ"ﬂé nd according tp cIa|m4 whereln R1, R2 and R3 each

i ndependent | y Ri¢present hydr ogety orine, chlorine or hydroxy 15 6. A
conmpound according to any one of trecedl ng clainms wherein n Oor 1, m
is an integer froml to 6; and A rgpresents a -CH2-, -CH=CH, -CO, - NMe-
-0- or V%Iﬁ roup. 7. A conpound according to claim®6, wherein Ais a
-CH2-, - or -0- group. 20 8. A conpound according to claim®6, wherein
the pyrrolidiniumgroup is substituted on the nitrogen atomwith a Cl-C4

gl EKL}I’]OQ%J teﬁ%ns%n nzgtﬂlgﬁgqsg(ep H sel Eﬁé?eﬁryi IKU?)g] Zgﬂ.ggyf B}'%ﬁi’g’p g—tﬁlenyl

3- (3- hydr oxyphenoxy) pr opyl , 3- (4 fl uor ophenoxy) propyl, 3-thien-2-ylpropyl,

5 (3 cy dPOEMRRSFATON) oo FoUT o bt TP oA § Ty aF Cricy

phenylsqigﬁgm%[propyl 4- 0x0- 4- phenyl butyl, 4-(4-fluorophenyl)-4-oxobutyl,
3-(2- chlorop enoxy)propyl 3-(2,4-dif|uorophenoxy)propyl

3- (4- met hoxyphenoxy) propyl, 3- (benzo[1, 3] di oxol - 5- onxy)propyI 30 9. A
CONMPOUNGHRGROT EhRGseh® Lhyir &.mﬁrcﬁldwda@)&)wet Iofl LW F

substituted OH@P nltr%gg% atomw th g al kyl %?lgsﬁgnd another
group sel ected from 3-phenoxypropyl,

the cyclic groups represented by R® and R being optionally substituted by one or two

substituents selected from halogen, straight or branched, optionally substituted C4-Cg
alkyl, hydroxyl, optionaily substituted C4-Cs alkoxy, nitro, cyano, -CO;R" or —-NR'’R",
wherein R" and R" are identical or different and are selected from hydrogen and straight

or branched, optionally substituted C,-C; alkyl groups;

Q represents a single bond or a -CH,-, -C‘Hz-CHz-, -0-, -O-CHp-, -5-~, -8-CH,- or -CH=CH-

group,
X represents a pharmaceutically acceptable anion of a mono or polyvalent acid;

including all individual sterecisomers and mixtures thereof;

wherein said optionally substituted alkyl groups are unsubstituted or substituted by 1 or
more substituents selected from halogen atoms, hydroxyi groups and C4-C; alkyoxy
groups' and said optionally substituted alkoxy groups are unsubstituted or substituted by 1

or more halogen atom.

“with the proviso that in those compounds wherein B is phenyl, R® is unsubstituted phenyl,
R' is unsubstitued phenyl or unsubstituted C,-C; cycloalkyl, R"" is hydrogen or hydroxy,
the sequence — (CH,), — A — (CH)n — is not one of methylene, ethylene or propylene.




2- phenoxyet hyl , 3-phenyl al | yl, phenethyl, 3-phenyl propyl,
3- (3- hydr oxyphenoxy) propyl , 3- (4-fl uor ophenoxy) propyl, 0 October2006

4- (4-fl uorophenyl) - 4-oxobutyl or 3-thien-2-ylpropyl. 16 October 2006 -62
10. A compound according to any one of the preceding clains wherein Dis a
group of forrmula i), and wherein RO i3S 1a‘group sel ected from phenyl,
2-thienyl or 2-furyl; R10 is a group selected from phenyl, 2-thienyl,

cycl og_exﬁ. Aocomgm]rﬂmbf idirig tarthiny'1, Meﬁe\mﬁdépmyentgé@hémy]@ylrbhqclﬁ?ﬁﬁﬂpml amd )
according.t,o any _one of c t erei s a_grqup of . fqr aii),
and wher e baghBeRerich kT et diatagbRaBrd bl RdicRoR. iBrEBuRr at b
or a hydsemxythiizolypgrolip. 12. A conpound according to any one of the

preceding clains wherein X- is chloride, bromde, trifluoroacetate or
met hanesul phonate. 13. A conpound according to any one of the preceding

cl ai mB W petampdiddertbaigab claif 2, ¥hersi Birgilesdntd Q@hw,rtﬁiehﬁid?ip!)ﬁblgi ng has
R configuration. 15 14. A conpound according to any one of clains to 12
wher ei n tH#@Rarbon at the 3- position of the pyrrolidiniumring has S

configuration. 15. A conpound according to any one of clains 1 to 10 and 12
to 14 wherein Dis a group 20 of formula i) and the carbon substjtuted by
R9, R10 &né RMryEdRcEHINg]RARY PBR Of the Procedihgsdima wheradn Ry anl Rrgadhne of

| ai 1; ‘ ' ' i) _th
clai ms 1 igdepbAdémnt ré&e%&tgiﬁawgggeﬁidﬂﬁldg%n%t&ﬁ,%% h;@rqxfy%@tzﬂg&} térl-bawd- t he

carbon substituted by R, d R' has S configuration. 17. A conpound
accor@ nFHLPHRyMslYEroRyh cOMee e NIdCOMes - CONHeCNs -MOg i-GIQMe ainfrfis.

18. A co 1d according to claim1 which is one of:

3- (2- Hydroxy- 2, 2-di t hi en-2-yl acet oxy) - 1- met hyl - 1- phenet hyl pyrrol i di ni um
trifluoroacetate 30

3-(2- Hydrsgaes\yco%ap%uqatalaé&arnaw bafel Oxareh RER2%ha R 62zR HRBRNRNIY tdppadere! | di n

i um brom
3- ( 2- Hydhystipgen Afugring, chfpripe\ar Byénosky ) - 1- met hyl - | - (3-t hi en- 2-yl propyl ) pyrrol
i di ni brom de

3- (2- Hydroxy-2, 2-di t hi en-2-yl acet oxy) - 1- met hyl - 1- ( 3- phenoxypr opy!l

pyrroli diBnAremnognst @ecording to any one o%/t?-ne preceding claims whereinn=0or 1; m |)s an

ey ety 316 B KA S ien TR Job SuRRegl B oLl ol Tl

7. A compound according to claim 6, wherein A is a -CH,-, -CH=CH- or -O- group.

20
8. A compound according to claim 6, wherein the pyrrolidinium group is substituted on the
nitrogen atom with a C;-C, alkyl group and another group selected from 3-phenoxypropyl,
2-phenoxyethyl, 3-phenylallyl, phenethyl, 3-phenylpropyl, 3-(3-hydroxyphenoxy)propyi, 3-
(4-fluorophenoxy)propyl, 3-thien-2-ylpropyl, 4-oxo-4-thien-2-ylbutyl, 2-benzyloxyethyl, 3-o-

25 tolyloxypropyl, 3-(3-cyanophenoxy)propyl, 3-(methylphenylamino)propyt, 3-
phenylsulphanylpropyl, 4-oxo-4-phenylbutyl, 4-(4-flucrophenyi)-4-oxobutyl, 3-(2-
chlorophenoxy)propyl, 3-(2,4-difluorophenoxy)propyl, 3-(4-methoxyphenoxy)propyl, 3-
(benzo[1,3]dioxol-5-yloxy}propyl.

30 9. A compound according to claim 8 wherein the pyrrolidinium group is substituted on the
nitrogen atom with a C4-C, alkyl group and another group selected from 3-phenoxypropyl,
2-phenoxyethyl, 3-phenylallyl, phenethyl, 3-phenylpropyl, 3-(3-hydroxyphenoxy)propyl, 3-
(4-fluorophenoxy)propyl, 4-(4-fluorophenyl)-4-oxobutyl or 3-thien-2-ylpropyl.




-63 3-(2-Hydroxy-2, 2-dithien-2-ylacetoxy)-1-nethyl -1

-(4-ox0-4-thien-2-yl butyl)pyrrolidinium trifluoroacetatd6 October 2006

1-[ 4- (4- Fl uorophenyl ) - 4- oxobut yl ] - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1-
met hyl pyrrolidiniumtrifluoroacetate 5

1- Et hyl - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl éggt'oxy) -1-[ 3- (3- hydr oxyphenoxy) pr opyl
]pyrrolid inium trifluoroacetate

3- ( 2- HydroxA c@mpedind Ateondidg Y0 argoatecof e frecedihy klalng Sheneir Dlis d gyuprobpy| ) pyrr
olidiniu trifl ugragacet afe : . 10 ;

3-(2-Hy df'%wiaz'g'f-ngi I'%IH%_I@F ;95%‘{%‘3?{8@%“&%{‘ WFQ){I, 2-thienyl or 2-furyl, R" isa

- [ 6- ( 4- plgeoupl etected/frdraxpehyy2-thidnyticpclanexyl&r dyclobbaiyl, and &' bis @ hydroxy

1-(2- Benz?/I oxyet hyl ) - 3- (2-cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet oxy) - 1- et hyl p
yrrolidi BI% trifl uoroacetate |

1- [ 3- 63- Cyanophenoxy) propyl ] - 3- (2- cycl ohexyl - 2-fur- 2-yl - 2- hydr oxyacet oxy) - 1

- methylpyrrolidiniumtrifluoroacetate. 15 o .

3- (2- Oycil bib£gPaUnd Recordifg b A g KBTS 15 @ Whetsin R s A.qraum oL peYia . | -

yl oxy) pr apy Whewwin @l is disinglebérid 6 arosggeshiheand R is a hydrogen atom or a

3-(2-Cycl ohexyl - 2-fur-2-yl - 2- hydr oxyacet oxy) - 1-nmet hyl -1 -[ 3-

(et hyl pREHQRESFOHB) pr opyl ] pyrrolidiniumtrifl uoroacetate

3- (2-Cycl ohexyl - 2-fur-2-yl - 2- hydroxyacet oxy) -1 -ethyl -1- (3 20

phenyi sul phanyl propyl ) pyrrolidiniumtrifl uoroacetate e ) :

3 Be Aok RmpoNr R fr P08 eirerioh SRS Wharein S 5 #oridey dr oxyacet
oxy) - 1-  BRI¥E, RMfiURbAcdidte bRvietidnesaprataed. at e

3-(2-Cycl opentyl - 2- hydr oxy- 2- phenyl acet oxy) - 1- met hyl - 1- ( 3- phenoxypr opyl ) pyr
tolidinium bromde 25

3- (2- Cychgpgpbmbodid WEbRINg & Y| AR vadidg BBk Whéreindné darbof at the
trimet hyl phenoxy%&r@opyl liquyrrol irdiniumtrifluoroacetate

1- [ 3- ( 2- Btiositiop REWMGRTTEHPIIM ring has-R genfigheatied] - 2- hydr oxy- 2- phenyl acet oxy) - 1
- eyl pyrrolidiniumtrifluoroacetate
3-(2-Cycl opentyl - 2- hydr oxy- 2- phenyl acet ox¥) -1l-methyl-i -[3-(3- 30

ri fl uor dfeh RYMPRIEHLAGEPFHRDIP qanest cairms Lita 12 whelsh bgcethonet the 3-

t
n [ 3- (Bi Rh&HdH ordnd bPreticRiiGR ¥ing nds G%oRiGiraaNt V! - 2- hydr oxy- 2- phenyl acet oxy) -

15. A compound according to any one of claims 1 to 10 and 12 to 14 wherein D is a group
20 of formula i) and the carbon substituted by R®, R'® and R"* has R configuration.

16. A compound according to any one of claims 1 to 10 and 12 to 14 wherein D is a group
of formula i) and the carbon substituted by R°, R'® and R'" has S configuration.

25 17. A compound according to any one of the preceding claims, which is a single isomer.
18. A compound according to claim 1 which is one of:

3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-phenethylpyrrolidinium triflucroacetate
30 3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyl)pyrrolidinium bromide
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-thien-2-ylpropyl)pyrrolidinium bromide
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenoxypropyt) pyrrolidinium bromide
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(-3-phenylallyl }pyrrolidinium

trifluoroacetate




met hyl pyrrolidiniumtrifluoroacetate
3-(2- Cycl opent yl - 2- hydr oxy- 2- phenyl acet oxy) - 1-[ 3- (2, 4- di flﬁt%%t@’ﬁﬁg?ﬂﬁxy) propy
| 1-1- methyl pyrrolidiniumtrifluoroacetate 16 Oct ober 2006 -64
3-(2-Cycl opentyl - 2-hyd roxy-2-phe nyl a& t oxy) - 1-et'hyl -1
- [ 3- (4- met hoxyphenoxy) propyl ] - pyrrolidirniumtrifluoroacetate
3-(2-Cycl opentyl - 2- hydr oxy- 2- phenyl acet oxy) - 1-net hyl -1 -[3-(5, 6, 7, 8-
t et r ahy dr3a{@ayrirtvel-2,2-dthignelylapetopmt methybl {4 oxo-d+thieni2hibudylipyaetidibiernb
3-(2- WC'tﬁR@P&%{efa@’ hydr oxy- 2- phenyl acet oxy) - 1-nmet hyl - 1-[ 3- (1-net hyl -1
H i m dazol - Z2-"yI'sul phanyl ) propyl ] pyrrolidiniumtrifl uoroacetate
1- Met hyl 134 dhairopheny){dOdtkabatyl] i (2-itydydxy2, Ddithien2yigmeatexy)-tdi ni um br om de
1- Met hyl - 1-{ 3- ph | ).-3-( 9H xant hen- 9- yl car bonyl oxy) pyrrol i di ni um
brom de Q%‘é?ﬁ%i"ﬁ%%’??@ﬁ%{%g%ﬁa_ -yl oxy) propyl ] - 1- net hyl - 3- (9H xant hen-9 10
yl E:ar tﬁonylI-BUSyI):ng-Hﬁdirioﬂljr-rzi)aﬂditrﬁerr}-]t-lylmemaﬁ)e’lt—m(eihydroxypheﬁnoxy)propin]pyrE)oﬁdinlium )
1-13-(2- ano enoxy) propyl ] - 1- net hyl - 3- (9H xant hen- 9- yl car bonyl oxy) pyr
rolidini &ﬁuof%caag%roacet ate
1- [ 3- ( 3- Biaetyriyd:gnd, Dafithiencxyeetary)-1-nlettigpt {BlpyRok Sitoxapyl) paroli@inium
yl car bonﬁh@éaagg rolidiniumtrifluoroacetate 15
1-[ 3- (4- Afophenoxy) propyl j -1 - met hyl - 3- (9H xant hen- 9-
>1/ | E: gr b 2 n wL(memyh Fzgtiddriéﬁtm?lédfé)ttf»bl}ﬂ Iirﬁélﬁ%lt ﬁ[ﬁe(#-pfhegyl(bgtol)fl_y)hexyl] ﬁyrroligdinium
-[3-,(4- oxycar bonyl phenoxy) propyl ] - 1- et hyl - 3- xant hen- 9-
yl carl on%@?%%?ﬂaieol idiniumtrifluoroacetate 1-Methyl -|
- [ 3- (4- nitteamEnenexpetin PBY2-bycloHeXbk X ARt2ngR-Rdyd gasdteny 1oxsthpyyfraldifmi um 20

trifluoroacetate

1- [ 3- (4- IfYPERAGREIY | phenoxy) propyl | - 1- met hyl - 3- (9H xant hen- 9-

yl car bonyligxy)0yuhésHeingioh) Biblyes D Hire2-y1-2-hyd toxy)-1-

3-(2- Hydr o[% )5925'1 r?i éﬂbzﬂﬁ% ac(gtdgxy) -1-13-¢( 3¥hyd¥ Jﬁyﬁﬁgﬁéi)y) propyl]-1-

met hy| py PIEdMIRATRfigiRiLLiiHuereacaiate o

1- [ 3+64- El(g@ﬁmﬂ@m?@gwmlﬂyuM&Mﬁ@)ﬁﬂaﬁyﬁf-@@amﬂa@n-yiL acet oxy) - 1- met hy

| pyrrolidinium chloride )

3- ( 2- HydYigxyrepylRyriolidipium rifuereaesiat®) - 1- net hyl - | - (3- phenyl propyl ) pyrrolidin

i um br onBqe.Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-methyl-1-[3-
{methylphenylamino)propyllpyrrolidinium triflucroacetate
3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-ethyl-1-(3-

20 phenyisulphanylpropyl)pyrrolidinium trifluoroacetate
1-[3-(Benzothiazol-2-yloxy )propyl]-3-(2-cycichexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-
methylpyrrolidinium trifluoroacetate
3-(2-Cyclopentyl-2-hydroxy-2-phenylacetoxy)-1-methyl-1-(3-phenoxypropylpyrrolidinium
bromide '

25 3-(2-Cyclopentyi-2-hydroxy-2-phenylacetoxy)-1-methyi-1-[3-(2,4,6-
trimethylphenoxy)propyl]pyrrolidinium trifluoroacetate
1-[3-(2-Chlorophenoxy)propyl]-3-(2-cyclopentyl-2-hydroxy-2-phenylacetoxy)-1-
methylpyrrolidinium ftriflucroacetate
3-(2-Cyclopentyl-2-hydroxy-2-phenylacetoxy)-1-methyl-1-[3-(3-

30 triflucromethylphenoxy)propyl]pyrrolidinium trifluoroacetate
1-[3-(Biphenyl-4-yloxy)propyl]-3-(2-cyclopentyl-2-hydroxy-2-phenylacetoxy)-1-
methylpyrrolidinium trifluoroacetate
3-(2-Cyclopentyl-2-hydroxy-2-bheny!acetoxy)—1 —[3—(2,4-diﬂuorophenoxy)prdpy[]~1 -
methylpyrrolidinium triffuoroacetate |




ﬁmlvgﬁ 2%14 dé (3-o-tolyl oxypropyl') 3-[ (9H xant hen-9-yl car boqgl&c%%l%/o%rol I di ni
3-{[(9- hydroxy-9H fl uoren-9-yl)carbonyl ] oxy}- 1- net hyl - 1- (4- oxo-4 30

phenyl butyl ) pyrrolidiniumfornate ‘

3- (2- Cycl ohexyl - 2-f ur - 2- yl - 2- hydr oxyac&oxy) - | -et hyl - - (3-

phenyl sul f anyl propyl ) pyrrolidini um brom de 19. A conpound according to

cl ai m 1 \gh{2c0ydlspenng-2eydrox3a2-pherpicetory)- L8fHat-1-{8H-methoxyphenoxy)propyl}-
§n3§2 o?ri ((ji)ymﬁléir%% t%ﬂuzorgéct;e i en 2-yl acet oxy) - 1- et hyl - 1- phenet hyl pyrrolidiniu

( 3?) - 3- ((]I 3~ (dyCyatopentyl-2-ididuyedpienylare kg 1-melhyia By 5 6| = henet hyl pyrrol i di niu
m brom ‘ s .

(3R) - 3- ( geﬁ}wjEB&?PEE*‘Q'-‘?&@'WPMP‘?PVWPA’EB{'QJQW-fi'ﬂl:’%rf’ﬂ'gﬁt@tf- (2- phenoxyet hyl ) pyrro
I'i di nigim3a.fpr 'Irﬁtﬁnﬁjl-z-hdydrox_y-2-phenylacetoxy)~1—methyl—1-{3-(1—methy1—1H—imidazo!—z—
(39)-3-(2- roxy-2, 2-dithjen-2-ylacet oxy)-1-nethyl-|-(2-phenoxyethyl)pyrro
|i di ni umYlsy ﬁﬂﬂéf@@ﬁiﬂ@@'t@waﬁl af?t?-t%i t hi en- 2-yl acet oxy) - 1- net hyl - |

- g g' t gi eg'-raet(ljﬁ'yp’f-@ﬁ%ﬂiéztﬁ%g-ﬁH—ﬁﬂdgﬁéifQ-yi@é%h 6):(Ly)pyrrorilidiniu:{n bgomicrf]e I
g| i 2:“ ni- l(Jr;]_-l\lylg@grg‘)}(-ﬁfphg;oxlyrtarolpgi?-_&(élyl-x%gt?atezgz(gyylc_:arfngr%}iox%)ﬁyrr_ogidi;n}l)jmet?rgl)'(rl¥£er opyl)pyrr
(39)-3-( 3‘—[@(9&92_%1,a]d?m@'!-slﬂflcﬁc?)p?oWl]apﬂb@?&b@-@lﬂ%ﬁth%-’gl‘ (3- phenoxypropyl ) pyrr
olidinium bromde i

(3R) -1 [ yiershopyloywpyhelidinium tifiyoroacpiate . hydr oxyacet oxy] - 1- et hyl - | - ( 3-

phenyl suly BQMé?Eégﬁ%*{ﬂlﬁbﬁo bl dﬁyﬂj*lWg}at’_hgli-é-tQﬂlﬁé}ﬂﬁ@ﬁ-nggcf;tg%fylec;ﬁ)ﬁ/r_r?li_dén%m

(38)-3-[ﬁ_R)-2- exyl -2-fur-2- - hydr oxyacet |
phenyl sultfleracp@bby| ) pyrrol i diniumtrifl uoroacetate

3R) - 3- ndz st Sshe -1-methyl -1 -(3-
T el

( 39) - 3- [ ¥zRsbopYiopOPYpeidinjum Xiflhpmassipte - phenyl acet oxy] - 1- et hyl - 1- (3 20

e X DI R hS bR BRI Ametyy s otbranthene: g

phenoxy piepiponpoxy)pyrelidiiumtisiuerdagetate
(39) - 3- [ 438)a M1RGY LABBRYIb RGOV BFSPI-1amBRGIY R AR o1 - methyl -1 - (3-
ylcarbonyloxy)pyrrolidinium trifluoroacetate
1-Methyl-1-{3-(4-nitrophenoxy)propyl}-3-(9H-xanthen-9-ylcarbonyloxy)pyrrolidinium
20 ftrifluoroacetate
1-[3-(4-Hydroxymethylphenoxy)propyl]-1-methyl-3-(SH-xanthen-9-
ylcarbonyloxy)pyrrolidinium triflucroacetate
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[{3-(3-hydroxyphenoxy)propyl]-1-
methylpyrrolidinium formate
25  1-[3-(4-Fluorophenoxy)propyfl-3-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-methylpyrrolidinium
chloride
3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(3-phenylpropyl)pyrrolidinium bromide
1-Methyl-1-(3-o-tolyloxypropyl)-3-[{8H-xanthen-9-ylcarbonyl)oxy]pyrrolidinium bromide
3-{[(9-hydroxy-9H-fluoren-9-yl)carbonylloxy}-1-methyl-1-(4-oxo-4-
30 phenylbutyl)pyrrolidinium formate
3-(2-Cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-ethyl-1-(3-
phenylsulfanylpropyl)pyrrolidinium bromide

19. A compound according to claim 1 which is one of:
35




phenoxypr opyl ) pyrrol i di ni um broni de 25 '

(3R) - 1- Met hyl - 1- phenet hyl - 3- (9H- xant hen- 9- yI car bony! oxy) p§ BB Mo%Uum

brom de _

(3S) - 1-Met hyl - 1- phenet hyl - 3- (9H xant hen: 9-yl car bonyl oxy) pyrrol i di ni um

br oni de -65-

(3S)-3-(2-Hydroxy-2, 2-dithien-2-ylacet oxy)-1-[3-(3-hydroxyphenoxy) propyl]-1
- et hyl p@R)—&(Qd-Iydmxyl-Z Bditeie®-2-ylacetoxy)-1-methyl-1 phenethylpyrrohdlmum bromide

(3R) - 3- {[6%%9 &' ,qu}}aQy*?% nqutﬁ %éﬁ%get&xy?r1br%2%yﬂ? Mg lhyrireyrrOYdmmn‘g lA)'r %ge 4- 30

phenyl but

(3R) - 3- (Z3Ryﬂ+(@*wdﬂ:@-mﬁm|m2€wacbm} enyethyi-10@tghehokyetypprrlidihidmi en- 2-

yl butyl) rr%l i di ni um chl ori de

(3R) - 1- [%¥ e uor ophenyl ) - 4- oxobut yl ] - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy
) - 1-  riet hipiShspr(@etiyditoxy-2 eadithienat yadeto g3 1aReth IZﬁQﬁpherﬁﬁyethyi)pyrrondxmum

(3R) - 1- [ éw Cyanophenoxy) propyl ] -3-(2-cycl ohexyl -fur-2-yl -2-hydroxyacet o
xy) - 1- lIdyrrolldlnlumformate(3

R) - 3- ( 2- GBR)- @3y draxy--2iR-dRhigh-22/1aes@ ¥ aREth L3 thishes-Mtopy pyrstiRgpit ha

| en-1- y%@@gropyl ]pyrrolidiniumformate 5

(3R) - 3-( ohexyl - 2-fur-2-yl - 2- hydroxyacetoxy) 1-met hyl - 1-[ 3-

(et hylp oyitteH-2-9lateto )U‘MTFém Ri(Eh i

(3R) O&Egnzot h?oggol 2-yl oxy) propyl ] -3-(2- c(y?I grrl]%x)x((pfo_pg)gyrrohgan)n/uln} 2- hydr ox.
yacet! fret hyl pyrrolidini um chloride

(3R - 1- [aas)a GhAGoxf-2) AMRIEhPE. OBt ARy - P SYREARGBHOB DA mBAGHRAY - 2- Pheny

| acet oxy%} 1-..10 net hyl pyrroli d| ni um-chl ori

(3R) - 3- [ PPRII9®- oy cl opent yl - 2- hydr oxy- 2- phenyl acet oxy]-1-methyl-1-[3-(5,86,7,
8- tetra aRba) R A pliax Ol(gé/ rom de

(3R -3-[ )-g- C{/lcf%) ene%n o Y)’lg%gga Ed#yjacet ?/n]g)l methyl -1-[3-(1-neth
yI 1 H P?ﬁ'ﬁ’%haﬂypf%Xl)PHWﬂU‘b‘ﬂbﬁﬁ'ﬂ“?@?fiﬁ*t@lel di ni um chl or| de 15

(3R) 15- [mzs@hpﬁ%ﬁaﬂwtﬁapﬁl O“g,?a%éfoﬁgy%hgagf@ - 2- hydr oxy- 2- pheny!|

acetoxy]-1- nethylpyrrolidiniu cl opentyl - 2-hyd
r oxy- 2- pwmx ]OPYDM’WW'D@U[@ﬂﬁm’oamiaﬂeoxyphenoxy) propyl ] pyrrolidinium

?g%n_ ge(g_?,R% e3n[z(2R)-2- gtclﬁp?ntyl ?%dr VC% gﬂe%?ceiogh‘! n}etl)wl 12(3hy dr oxyacet oxy) - 1-
p enoxypropyl pyrroli dlnlum bromide
(38)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy)-1-methyl-1 -(3-

20 phenoxypropyl)pyrrolidinium bromide

(3R)-3-[(2S)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1 -methyl-1-(3-
phenoxypropyh)pyrrolidinium bromide
(35)-3-[(25)-2-Cyclopentyt-2-hydroxy-2-phenylacetoxy]-1-methyt-1-(3-
phenoxypropyl)pyrrofidinium bromide

25  (3R)-1-Methyl-1-phenethyl-3-(9H-xanthen-9-ylcarbonyloxy)pyrrolidinium bromide
(3S)-1-Methyl-1 -phenethyl-3-(9H-xanthen-9-ylcarbonyloxy)pyrrolidinium bromide
(38)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-[3-(3-hydroxyphenoxy)propyl]-1-
methylpyrrolidinium formate
(3R)-3-{[(9-hydroxy-9H-fiuoren-9-yl)carbonyl]oxy}-1 -methyl-1-(4-oxo-4-

30 phenytbutyi)pyrrolidinium formate
(3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(4-oxo-4-thien-2-
ylbutyl}pyrrolidiniurm chloride
(3R)-1 -[4-(4-FIuorophenyl)~4—oxobutyl]-3—(2~hydroxy—2,2-dithien—2~ylacetoxy)-1 -
methylpyrrolidinium formate




ggerrawyl(ﬁ)x’rrol I di ni um brom de 20. A conpound according tlg (?ctcﬁae%(}() which is
3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- et hyl - | - phenet hyl pyrrol i di ni um
brom de 25 (diastereoner 1) (1*

3R) - 3- (2- Hydr oxy- 2, 2-di t hi en- 2-yl acet OX)(;’) 1- net hyl - 1- phenet hyl pyrrol i di ni um
brom de édi astereoner 2) (1

*, 3R) - 3- (BRHyd¥-6X pyanaphenoxy)eioppll-3H{@cpclohexryl-2-fured-yha-hidrorashiemghdret hyl ) pyrr

l'i di ni omer 1) 30
?1!* IC%EI)U - gi}]%d&iﬁm%@ﬁﬁghl en- 2)yl acet oxy) - 1- net hyl - 1- ( 2- phenoxyet hyl ) py
rrolidi m(a -3{62-Giytlabexyt2ddn 2k 2 inpdroRyacetoxy)-1-methyl r‘}l-[|3-(naphthalen—1-
* 3S) - 3- I t ox 1- net hy
-(Z-Lhen%%w&rﬁ@‘nﬂ% mrﬁ%tgb?/oﬁcgeo(él) astereoner 1) (1
*, 3S) 8- ((QR}-ﬁiﬁZ-GxgdolZe)@Lﬂ#mm2-eh2-hy¢bayz&:b2 ?xy))&haaﬂn;ﬂb 4132{86% (Zéghﬁgoxyet hyl ) pyrr

l'idini ) | t ober -
’?, I3RI) n'3u@eﬁ@@%ﬁﬂérﬁﬁngfp%%:@fﬁ?y@ﬁ&%ﬂ&ﬂg(%{ogg?) - 1- net hyl - 1- ( 3- phenoxypr opyl ) pyr
rolidini LﬁaR)-b{&afBaﬂeohﬁzalsZ-gbxp)pmpylﬂﬁ?:-((ZchcIo;]exlyi—Z-furr-]2-|yl-|2—hydroxyacetoxy)-1-
*, 3R) - 3- t et ox met -

(3 Lhen%&@%&“?ﬂ@ﬁ%ﬂrﬁﬁzm %rg% de {dl asteregmer 2) 5

(%* 39) - BRY mempr%’@?pbwmﬁ%%%?%ﬁﬂ?ﬁ%?@eg@?ﬂ -pHenyRicBivky] it ( 3-

n ro r.r.ol i dipiu

p eswpﬂg%lggyweﬁ Hb&ﬁ'lP H] 2- hydr oxy- 2- phenyl acet oxy] - 1- net hyl - 1- ( 3-
phenoxy piaRys- 1(pay-zaﬂyudpamtymhym¢e pﬁﬂnﬂgwéwﬁﬁetféyl- [3 -(5,6,7,8- g

(1%, 3R) - %eltrgu% é}gﬁﬂgﬁéfw%‘y)pmﬁﬁﬁn&ldm|um bro 'dcear onyl oxy) Pyrro ' dinium

brom de

E) 1%, 35) mm;ea ngRyﬁmbbpaﬁM-hﬁdrbwﬂzmahﬁm&wyhfrﬁéthgwtsneqyaa@m&mm di ni um
rom de

3R) - 3- (2! r‘&\a c@—%)y!sz:?fgﬁﬂ P{%HY@HYFEO'W%&MFQ met hyl - 1- (3- phenyl al | yl ) pyrrol i

di ni us mmm mz(@lmbﬁém?}ymﬁm-ﬂ-mkﬂé-c clopentyl—2 hydro 2-phenyiacetoxy]| -1-

3R) - 3-(2- I-%M cﬁ hi en- 2-yl acet oxyy 3-phenyl al | ¥l ) pyrroli

di ni um Bl5 'FB' of "“H"s“t Ager 2)
3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-ethyl-1-[3-(4-
methoxyphenoxy)propyl]pyrrolidinium bromide
(3R)-1-(2-Benzyloxyethyl)-3-(2-cyclohexyl-2-fur-2-yl-2-hydroxyacetoxy)-1-

20  methylpyrrolidinium bromide
20. A compound according to claim 1 which is one of:

(1%, 3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyi-1-phenethylpyrrolidinium bromide

25 (diastereomer 1) ‘

(1%, 3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-phenethylpyrrolidinium bromide
(diastereomer 2)
(1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyhpyrrolidinium
bromide (diastereomner 1)

30 (1*,3R)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyl)pyrrolidinium
bromide (diastereomer 2)
(1*,35)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1-(2-phenoxyethyl)pyrrolidinium
bromide (diastereomer 1)

(1*,38)-3-(2-Hydroxy-2, 2-dithien- 2—ylacetoxy)—1 -methyl-1-(2-phenoxyethyl)pyrrolidinium

35 bromide (diastereomer 2)




(1,

3R) - 1-[4-(4-Fl uor ophenyl ) - 4- oxobut yl | - 3- (2- hydr oxy- 2, 2- dllptﬁcé‘?‘]’eézgﬂﬁacet oxy)
-1- nethyl pyrrolidiniumchloride (diastereoner 1) (1

*, 35) - 1- [ 3- (4- Fl uor ophenoxy) propyl | - 3- ( > hydr oxy- 2, 2-di t hi en-2-yl acet oxy) -1
- 20 net hyI pyrrolidiniumchloride (dias ereorrer 1) (1

* 39 -1- 4- Fl uor ophenoxy) propyl | - 3- (2- hydr oxy- 2, 2-di t hi en- 2-yl acet oxy) -1
- met hyl rﬂr R)-3-4R-hydraxyta, afltien-2cilanstaxyp drmesthy) - (Biphenoxypropylpyrrolidinium

39) - 3- (ZH—ly,qrngMiagte;’ed;ﬁérm en- 2-yl acet oxy) - 1- net hyl - | - (3- phenyl propyl ) pyrr ol
I di nium brom di aster omer 1) 25 (1%,

39) - 3- ( 24 Hy¥Rbxy2-blydroxy+22- énﬂnem;wéamtmy)-rnetlrm{1hwpneno3ymmn)pymlmwmpyr rol
i di ni um b%rﬁ?@fbg& él‘é amdrgomer 2) (1

*,3R) - 3- é) - C% o entyl - 2- hydr oxy- 2- phenyl acet oxy] - 1- et hyl - 1- ( 3-
phenoxd/pi pﬁf%)ﬂ)“?- bPi ClﬂP&ﬂWbZ@WI@SY-@Ebmwacaonﬁﬂ-ﬂ:)atmrlu (3-

3R) - 3- h t 1-nethyl-1-(3- 30
ohenoxypr ‘335?')”%“’9/@ it Brontee RISIRBORT ey o) (ar
3R) - 1- [ 3{{'E&ho ZRB?'@YGWOBHGF%WWQWMBdetﬂgl]hym.e&y[-{-@_H— xant hen- 9-

| b d t 1 1*
5ny oo Dot ey bRV BRALBIELAAR MadtieBRef2holh 1 15 ok xant hen- o-
y| car bony1")3yl-Methybl 1pdi|enethmh&a(%hxaiﬁhérd@qﬁaﬁfcﬂ@my)p?bm%:l(lria’brom:de

3S) - LnWe tol yl oxypropyl)-3 16 Oct ober 2006 -
[ (9- ﬁ)?angﬂé{gte'l OF’\%{:E bonyl )oxy] pyrrolidiniumbromde (di ast ereonmer 1) (1%,

3S)-1- I\/E(ﬁ;ﬂR)H»MBﬂTyM-@hghﬁhylm -(@blrkgntRen-9-ylcarbonyloxy)pyrrolidinium bromide

[ (9H xan A(',%Q r%o%l bonyI ) oxy] pyrrolidiniumbrom de (diastereoner 2) (1*,
3R - I - eny -4-yl oxy) propyl]-3-[(2R) - 2-cycl opentyl 2- hydr oxy- 2- phenyl
acet oxy] {11'; 313)-3rE2-hlytiymyy-1208-ithiien-2+ylaBlony - tenelish MS(B%@\ %»brrol{dimum

acet oxy] PERELERASSORET T N U chi or .[ ééR% i ast or Sﬁﬁgr 2y, (1 e
3R) - 35] ( @R) 3R-BYBHeweny-2|2-itHetsegiredxpRemaaraL Qlﬁrbnﬁambw&lgkn‘uhﬁ' (5,6,7,8
- tetr ah r Fn?é‘ea&hgs?e%grrﬁerzzyl oxy) propyl ] pyrroli'di ni um br ori‘d | ast er eoner
1). 10
3L etcmsnephoson o iy el (5,07
2). tetra |¥1 {hy%yl%]l J' rﬁunew ch?orpc/!e?dlggtgreomgr 15)y !

(1 ,38)-1-[3-(4~Fiuorophenoxy)propyi]-3-(2—hydroxy—2,2—d|th|en-2-ylacetoxy)-1—

20  methylpyrrolidinium chloride (diastereomer 1) :
(17,35)-1-[3-(4-Fluorophenoxy)propyl]-3-(2-hydroxy-2,2-d ithien-2-ylacetoxy)-1-
methylpyrrolidinium chloride (diastereomer 2)

(17, 35)-3+(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1-methyl-1 -(3-phenylpropyhpyrrolidinium
bromide (diastereomer 1)

25 (1%, 35)-3-(2-Hydroxy-2,2-dithien-2-ylacetoxy)-1 -methyl-1-(3-phenylpropy!)pyrrolidinium
bromide (diastereomer 2)

(1 *,3R)-3—[(2R)—2~Cyclopentyl—2—hydroxy—2—phenylacetoxy]-1 -methyl-1-(3-
phenoxypropyl)pyrrolidinium bromide (diastereomer 1)
(1*,3R)-3-[(2R)-2-Cyclopentyl-2-hyd roxy-2-phenylacetoxy]-1-methyl-1-(3-
30 phenoxypropyl)pyrrolidinium bromide (diastereomer 2)
(1%, 33)—1 -[3-(Benzo[1 ,3]dioxol-5-yloxy)propyll-1-methyl-3-[(9H-xanthen-9-
yicarbonyl)oxylpyrrolidinium bromide (diastereomer 1)
(1%, 3R)-1-[3-(Benzo[1 ,3ldioxol-5-yloxy)propyl]-1-methyl-3-[(9H-xanthen-9-
ylcarbonyl)oxy]pyrrolidinium bromide (diastereomer 2)
35 (1%, 38)-1-Methyl-1-(3-o-tolyloxypropyt)-3-




21. A conpound according to any one of the preceding clai erein Bis a
phenyl o?p bi phenyl group and D represents a group of fprlmcg’\g%ﬁoofz. A
process for producing a conpound of formula (1), as defined in any one of
the preceding clains, which process c_ogg)_ri ses reacting an al kyl ati ng agent
of formula R&-W 15 with an internediate of formula (11). RL /~/OD (CH2)n
- - (CH2)m-N I O R2 R3 (Il) whereinm n, A B, D Rl, R, R3 and R4
are as d&PHranthen-giylgaronybewylpnroidiakin divmidp|(diasteesamiend) gr oup. 20 23. A

rocess Wi L hak! e4. N the compound of formula (I1) is
gbt ai ned?ﬁ?gé?_g;hg?t?jg!npg?b?'@é%m%of formula (V) O X DL (V) whereinD

i s as defPHe@rithercP-alcarbonybexylpyrrelidiniuenbromidg (diagterenimen 2h conmpound 01;2 -
N Mg (P R CRER bR R R p e 2
conpo@nd MHYPEFalidingm ghlgide {giastareqmer dhe of . 5
2- Hy dr oxy+ 23R)-1dB(BiphenyL4-yibagebpyl-3q(@R)-2-cyclopentyl-2-hydroxy-2-phenylacetoxy]-1-
(3R)-1-( %}eﬁ’n@fw}?&%ﬁm}’ ét‘ho%% fa?és.legéopﬁe%ﬁyl ester
(1%, 3R)-3-{(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxyl-1-methyl-1-[3-(5,6,7,8-
tetrahydronaphthalen-2-yloxy)propyl]pyrrolidinium bromide (diastereomer 1).
10 (1%, 3R)-3-[(2R)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy}--methyl-1-[3-(5,6,7,8~
tetrahydronaphthalen-2-yloxy)propyl]pyrrofidin'ium bromide (diastereomer 2).

21. A compound according to any one of the preceding claims, wherein B is a phenyl or

biphenyl group and D represents a group of formula i).

22. A process for producing a compound of formula (1), as defined in any one of the

preceding claims, which process comprises reacting an alkylating agent of formula R4-W
15 with an intermediate of formula (1).
R1

0
a (CH,), —A — (CH,), “-N/\:'/ \('71:!/

R2 R3
(1

D

whereinm, n, A, B, D, R1, R2, R3 and R4 are as defined in claim 1 and W is any suitable
leaving group. ‘

20
23. A process according to claim 22, wherein the compound of formula (i) is obtained by

reaction of a compound of formula V)

O

N

D L

V)

wherein D is as defined in claim 1 and Lis a leaving group, with a compound of formula

25 (Vviy '




2- Hydr oxy-2, 2-di thien-2-yl acetic acid

(3R) - 1- (3- phenoxypropyl ) pyrrolidin-3-yl ester

2- Hydr oxy- 2, 2-di t hien-2-yl acetic acid
(3R)-1-(3-thien-2-y|propyl)pyrrolidin-%§£l ester
2- Hydr oxy-2, 2-di t hien-2-ylacetic acid (3R)-1- phenethyl pyrrolidin-3-vyi
ester 10 25. A conpound of forrmula (VI), which is one of:

(3R) - 1- ( 3- phenoxypropyl ) pyrrolidin-3-o0
(3R)-1-(3-thien-2-ylpropyl)pyrrolidin-3-0l 15 26. A process for producing
a conpound of fornulaX as defined in any one of ppe preceding clains,
whi ch process conpri sef’ Beac kogﬂgn_gjk¥kgnbgg_ ge of formula (1V) Rl
(CH2)Q-A - (d2)m WR2 BB (IV)" 20 whereih ' m A B D R, R and R3
is as defined in ch% 'Eg Wrepresents any suitable |eaving group with
an internedi ate of roula®Clli) . OD R4-NI O (Ill) 16 October 2006 70
wherein R4 and D are as defined in claim1.(VR7. A pharnaceuti cal
conposition conprising a conpound according to any one of clains 1 to 21
in admi xiwersini, B, A, B,ha,rm’ﬁ,@zlhh&ﬁs@fe%&%ﬂ{éﬁé%l' rier or diluent. = 28. A
conpound according to any one of clainms 1 to 21 tor the treatnent of a

pat hol ogi cal condition or disease susceptible to anelioration by antagoni sm
of M3 .ﬂE&QﬁbbmpﬁmﬂﬁﬁﬂBﬁﬂﬂéanzﬁhmhﬁ§oﬂ§m@ conpound according to any one of
clainms 1 to 21 in the manufacture of a medicament for the treatment of a
pathoﬁogical condition or disease susceptible to anelioration by

ant agoni siRyatoxyD, Sodfiah-20iscetie GeRf BRS-1-(2-phenoxyethyl)pyrrolidin-3-yi ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-phenoxypropyl)pyrrolidin-3-yl ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1-(3-thieh—2-ylpropyl)pyrrofidin—S-yI ester
2-Hydroxy-2,2-dithien-2-ylacetic acid (3R)-1- phenethylpyrrolidin-3-y! ester
10

25. A compound of formula (VI), which is one of:

16 October 2006

(3R)-1-(3-phenoxypropyl)pyrrolidin-3-ol
{3R)-1-(3-thien-2-yipropyl)pyrrolidin-3-ol

15
26. A process for producing a compound of formula (1), as defined in any one of the
preceding claims, which process comprises
“reacting an alkylating agent of formula (IV)
R1
G (CHz)n — A ——— (CHz)m_—W
R2 R3
(V)
20

wherein m, n, A, B, D, R1, R2 and R3 is as defined in claim 1 and W represents any
suitable leaving group with an intermediate of formula (Ill) .




30. Use according to claim29 wherein the pathol ogical c jtion s a
respiratory, wurological or gastrointestinal disease or 332%}#@&1:.25%1. A

combi nation product conprising (i) a compound according to any one of
claims 1 to 21; and (ii) another conpdlnd effective in the treanent of a
respiratory, urological or gastrointestinal disease or disorder for

si mul t aneous, .separate or sequential use. 32. A combination product

accor di ng“be‘(?r‘%'l‘ Eﬁrﬂ"ﬁ'lDé"E?rﬂﬁ‘i' PRGN F9imal.conpound according to any one of
claims | to 21; and (ii) a 132 agonist, steroid, antlal(:__engl)c d{ug, ot 1

h hodi esterase |V inhibitor and/or |eukotriene D4 ant agoni s or
gi ?ns“pt ane@us’? PE%‘&%H%C%PO@BW@WH@@@ g gpnineeingd peearding to afy ener@fspi rat ory

di sease. claims 1to 21 in admixture with a pharmaceutically acceptable carrier or diluent.

28. A compound according to any one of claims 1 to 21 for the treatment of a

pathological condition or disease susceptible to amelioration by antagonism of M3

muscarinic receptors.

29. Use of a compound according to any one of claims 1 to 21 in the manufacture of
a medicament for the treatment of a pathological condition or disease susceptible to
amelioration by antagonism of M3 muscarinic receptors.

30. Use according to claim 29 wherein the pathological condition is a respiratory,

urological or gastrointestinal disease or disorder.

31. A combination product comprising
. {i) @ compound according to any one of claims 1 to 21; and
(i) another compound effective in the treament of a respiratory, urological or
gastrointestinal disease or disorder
for simultaneous, separate or sequential use.

32. A combination product according to claim 31 comprising
(i) a compound according to any one of claims 1 to 21; and
(i) a B, agonist, steroid, antiallergic drug, phosphodiesterase IV inhibitor
and/or leukotriene D4 (LTD4) antagonist
for simultaneous, separate or sequential use in the treatment of a respiratory
disease. '




