; 1"#e3e; 001586F; 6| ; T, %AVWO 02/ 051841 PCT/ EP01/ 15169 1 QUI NUCLI DI NE
CARBAMATE DERI VATI VES AND THEI R USE AS MB ANTAGONI STS 5 This invention @

rel ates tQuaeyhdifgr apeutically useful quinuclidine carbamegerggiih¥abi ves,
to sone processes for their preparation and to pharnaceuti cal corrp03| tions

contai ning them The novel structures according to th
antinmuscarinic agents with a potent and | ong |asting |M |W@MIM‘ rticular,
t hese conpounds show high affinity for 1o nuscarinic Thi s
subt ype of nuscarinic receptor is present in glands and sH¥¥h muscl e and
medi at es t heQWREFCHERIYE yCARBRAMETES DERIVAREVES o ¥Ds THPER HEE A8 M3/ INBARGOYASTH andul ar
secretion and on the contraction of visceral snmooth muscle (Chapter 6,

Chol i nergic Transmi ssion, in H P. Rang et al., Pharnmacol ogy, Churchill

Li vi ngst one, Neﬁhns(onweqtnorlggla)es 6 NRB meram@lmaé!vsumﬂé quiruclfiioe ecapa@iet o be

useful forqydyaandd gtcid §o‘?ﬁ$eﬁr08&%'é§mfo¢r 'ttgefr%P' @%gé‘rﬁu o Chid d pﬁﬁFrﬁEé’éﬂﬂ@élhet' ¢

tone, by exceSS|vé Secretion muscle ‘contraction
(RM Egl ewmmisut@ns;comegnt@ th¢h997), Drug News Perspect ., 10(8):462-469).

Exanpl es of thi ‘Fh%h&%érg{r/ucg.lrgg géc%?cz @%Dghgﬁmen%r? ek g’ltlﬁﬁ.{sgﬁrﬁﬁ %g?éq‘)t?s Gt ghr oni ¢

20 obstructive pu bronchrtis

hyper r eact patentyandadrigntastingoefgot. ancbarhidutart thesewashregndsalsholv Jughdeffigite dorh as
urinary, in KL i

oo PR BRTY, BRI T SO B ROROH LTSS R Blifg am
irritabl e $oosth reysott andt mesiatest the eoxomatonygﬁedisv@rthé catasyinpathaiit gt on

ul ceration Lovasc i u S

br adycar di %a%@ﬂ?rcﬁ T ?téorn %n&@ﬁstggrcﬁﬁ{r%&{ggcﬁp\ﬁ%e g\éﬂrg’gkﬂs%éjﬁglg @gagelﬁ:g;t S, in
Goodman anﬁh@nlermm TearBrdsskimar imeld &1. Beingadt dbaShermdcokiger Epenehill dsvingsdorie,
edition, Ney York, 2001 ). The conpounds of the invention can
be used a:\/@%%lr Légf’%soci ation with other drugs commonly regarded as

effective in thmst ep@pomstt afe tiesferailceanety Weorusefuhnipt erealiog t Hiegasean be

adm ni ster nation_w

o, broSihradeERrh gL hoRottd Rerbn aRElcabie, & Biatele oBIAA) eElatof
ant agoni ster byseotiuhtuace aostraciiepa(Rie Byles @gdehBi alegdes e(1R87)t Deug Neatsnment
of a respi ator A qg@é%’?’g'dfgghe cl ai med conpounds are useful for the

treat ment 'of °PR di seases detail ed above. in association with
(3z-agoni sts, sEerplds of amis ikind| efrg'seawsmjs respi%orpmisqmﬁrdimhesmslmhv

| DL oneigh SRS FubeB TECR T b GROTA Sl BB,
agents in cuiglr ahd raindist swrolégical edisorgems, such tabeumnnccmmpénceatpodjaklm
[ 5 BRI 151 A Talr SBRR ol e AL ORI
t he fol | owisgrdemanicrgas irritable bowel syndrome, spastlc colitis, diverticulitis and peptic
uiceration; and cardiovascular disorders such as vagally induced sinus bradycardia
25  (Chapter 7, Muscarinic Receptor Agonists and Antagonists, in Goodman and Gilman'’s
The Pharmacological Basis of Therapeutics, 10the edition, McGraw Hill, Ney 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,
30 they can be administered in combination with B,-agonists, steroids, antiallergic drugs,
phosphodiesterase. [V inhibitors an/or leukotriene D4 (LTD4) antagonists for
'simultanecus, separate or sequential use in the treatment of a respiratory disease:.
The claimed compounds are useful for the treatment of the respiratory diseases

detailed above. in association with f,-agonists, steroids, antiallergic drugs or

AR

*G00002*

35  phosphodiesterase |V inhibitors.




“on the 20 n| rogen

\ ]

Aring is a benzene or a pyridine ring, BOring is a nitrogen-containing
saturated hetero-ring which nmay have a substituent 10 on the nitrogen atom
and whi chymy,J3dag @ cross-finking, Rl is a phenyl group W GHpiiRYichave a
substituent, a cycloal kyl or cycloal kenyl group having 3 to 8 carbon atons
or a five- or six-nenbered nitrogen-containing heterocyclic group, Xis a
singl e bond or Gompatngsenth plaiep stragures jhave @engﬂ@%@%as ant-apasnsdicsgr oup,
a nmet hyle ed with a hydroxyl group or a grou
y %a%ﬂﬁﬂem@(@ agea(tsgfﬁwﬁbé@h% ydroxyl group group

represented b is an integer fromO0-2. These
conpounds cl earFFcy ekafiple, if tepathet apmmlancféo 3#7.8h& cprhesate dpfivadves are i n
ternms of t t ys have one hydrogen
&S fosd ‘MH%# g,{earle %g%gﬁéfme%ﬂogﬁnqg& %q%{lnglrllé{vaanot her patent
application EP 801. 067 di scl oses conpounds represented by the formula ( )i
\ CH2)n N~RrRm _ . OX OA WO (12/0518-41 PCT/EP111/15119 3 Werein (err)
is an aryl group, a cycloal kyl gtoup, a cycl oal kenyl group or a heteroaryl
group, X is a single bond or & hyleﬂe group; | is Oor 1, nis an
integer of 1 or 2. These conp s arenal s;ydifgerent fromthe conpounds
clainmed in the present inventiodg be )aﬁse\ﬂt’he itrogen of the carbanate
group is included in a cyclic sfructure. tn WOU1/04118 are described
conpounds having the foll ow Rﬁ/@(eneral 1®formula RL O /B ~+ C (CH2)~ A -
(CHzZ)MIV-(CHZ)P R2 OR3 i s erein Bis a group of formula (i) or (ii): i)
ii) .RO ~R8 ~ / RlORlO \ QWA O, R, R, R3, m n, p, X, Q RS,
and R10 are, defi ne cl 1 t,he .clted application. The present
i nvention \&P(H\?l a":easC %%ﬁﬁgh}?égl %ngcrﬁé%}'eé'qui nucl i di ne car banat e
deri vat i vesring Isha tpmtzené oaab&gmma gig,activity at nuscarinic M3 receptors and

phar maceuk bedl 15505 AE8e 2T Bl B TRg Febfe Tndihfhheduele oflifa .

(I'l). 10 onthe nitrogen atom and which may have a cross-iinking,

R1 is a phenyl group which may have a substituent, a cycloalkyl or cycloalkenyl group
having 3 to 8 carbon atoms or a five- or six-membered nitrogen-containing heterocyclic
group,
X is a single bond or a methylene group,
15 Yis a single bond, a carbonyl group, a methylene group which may be substituted with
a hydroxyl group or a group represented by the formula -S(O), -, and | is an integer
from 0-2.
These compounds clearly differ from the compounds of the present invention in
terms of their structural characteristics, as they always have one hydrogen on the
20 nitrogen of the carbamate bond.
In addition, another patent application EP 801.067 discloses compounds

represented by the formula

(?h

CHn N
(R - _lfl\[(o @



Formula (I) represents a carbamate of the foll ow ng general structure: WO
02/ 0~18~1 PCT/EP01/1SIG R1 O-N~ N, (C'ZAP ~ R2 O (1) which may be

guat erni s bHosgh€ @ pharmaceutical ly acceptable salt of ghgpmanbpyate of
formula (I'), 1n particular a salt of general fornmula (Il) 5 B (CH2)n A -
(CH2) m wherein: 1o Rl represents RL O-N- R2Z M\ ~~"2~-p 0o RB RB RB R3 ' S ~
~ RRRRwWO xXRBRR3IR3/ ~/ O ~/ wherein R3 represents a hydrogen or
hal ogen at gyRered al G tan OdryIbgrats he @ydleamen gkduml & ehclgdirety! @foud Sry&no
group; R2 represents_4d benzyl,- phenethyl, furan-2-yl nethyl,

furan- 3- yl Relerry gtdPophen- 2yl net hyl , or thi ophen-3-yl methyl group, or a

strai ght ok Rrandedod kv n2fieRelypotipng 3 to 8 carbon atoms, an al kenyl
* group having 3 to 8 carbon atonms, or a cycloal kyl group of 3 to 6 carbon

atons; 5 VLIS@h2/0S18~1 PCT/ EP01/15119 p is 1 or 2 and the substitution
, in the azoRiahi pMglt 65 7 bng may be in the 2, 3 or 4 position including all
possi bl e configurations of the asymmetric carbons; mis an integer fromO
to 8; A represeHiesegomppgnds aregisoriiferent frin-ip compegnds claimed isthe pregerf

S02, - NR4- iny@ition because the nitrogen of the carbamate group is included in a cyclic structure.
In WO 01/04118 are described compounds having the following general

10  formula

R1
o) B

o+
(CHp)—A — (CHp)—N-~ (CH,); \[(l/
R2
' R3 X~

15 wherein B is a group of formula (i) or (ii): .

A
9

A, @ , R1, R2, R3, m, n, p, X, Q, R8, R9 and R10 are defined in claim 1 of the
20 cited application.

The present invention provides new compounds wh_i;h are quinuclidine
carbamate derivatives with potent antagonist activity at muscarinic M3 receptors and
which have the chemical structure described in formula (I) or are pharmaceutically

25  acceptable salts thereof including salts of formula (It).

Formula (1) represents a carbamate of the following general structure:



Y 5 -CR4R5- group, wherein R4 and R5 each independently represent a

hydr ogen atom a straight or branched | ower al kyl group, or R4 and R5
toget her fippmadyg@ icyclic ring; nis an integer fromO to 'hEﬁnIe esents
a hydrogen atom an al koxy group, a cygloal kyl group, - or - 4,
wherein R4 is as defined above, or a cyano group, a naphthal enyl group, a
10 5,6,7,8- tetrahydronapht hal enyl group, a prRﬁnyI group or a group of
formula (i) or (ii) R6 /~~~ R3 X B8 @5 fein Z represents O N or S
R3 is as defined above; and Rg, R7-“gnd R8 eadﬁ\quependently represent a
hydr ogen or hal ogen atom or fwnwggixy gr @up, a phenyl group, -OR4, -SR4,
-NRARS5, - NHCOR4, -CONRAR5, -CN\_-NO2, - 4 or -CF3, or a straight or

" branched, substituted or unsubstitﬁ}ed | ower 20 al kyl group, wherein R4 and
R5 each i ndependently represent a erogen atom a straight or branched

| ower al kyl group, or R4 and R5 together forman alicyclic ring; or R6 and

R7 together, for n aro jc..alicycli heterocyclic .ring; and X

repr esent swgggha%%éc}&t Iqr@éIeﬁIIseéIcéoe;ﬂ?\Ia?b%eBIiaIIWgﬁe%Ica ﬁ&ﬁ%”‘%*IIgp%ﬁ?‘y%I fht

aci d. | n ttebamateef frmylaaiirmmaninue epal nigeresal fdrenupa @i¥ent | nventi on,
includipg z5 those represented by fornmula (11), an equival ent of an anion
(X-) is associated with the positive charge of the Natom X may be an

ani on of various mneral acids such as, for exanple, chloride, bromde,

i odide, sulfate, nitrate, phosphate, or an anion of an organhq acid such
as, for exanple, acetate, trifluoroacetate, eate,ftnqqéﬁe, citrate;
oxal ate, succinate, tartrate, malate, nmand : é%aﬂéSUIiﬁgate and p 30
t ol uenesul f onat e. BX —+s(QH gferfabt-y(CGy) ant-bly gglyegt ed f tlom chl'6ri de,

brom de, iodide, sulphate, nitrate, acetat eate, ©xalate or succinate.
More preferably X is chloride, bronidég triTTUoroacetate or

nmet hanesul f onat e. WO 02/ 0518~1 PCT/ EP01/ 1S1(~9 | The | ower al kyl groups
and noi eties nmentioned herein, unless otherw sespecified, are straight or
branched al kyl groups contai ni ng IIOP21 to 6 carbon atons, preferably froml
to 4 carbon atons. Preferred | ower alkyl groups and noietiesincl ude nethyl,

ethyl, n-propyl, i-propyl, n-butyl, sec-butyl and t-butyl. Al kyl
gr oupsShaviykgeid: t 0 8 carbons nentioned herein, such as those present in the
"group R2,include n-propyl, i-propyl, n-butyl, sec-butyl, t-butyl, pentyl,

hexyl , lhepRYIePEREtSct yI . Optional |y substituted | ower al kyl groups mentioned
herein include straight orbranched al kyl groups containing from1l to 6,
preferably from1l to carbogsatons a&pentioned above, which may be
unsubstituted or subst ted 1m.any poSi{ion byR or 10nore substituents,
for exanple by 1, 2 or bsti resubstituents are
present, each substitu b gt , 5 Thesubsti tuent (s)
are typically hydroxy or al koxy groups. Al kenyl groups ving 3 to 8 carbon
atonms nentioned herein, such as thosepresent in the group R2, are straight
or branched groups such as straight or branchedl5propenyl, butenyl,
pentenyl, hexenyks heptenR®d or octemp|. The &@uble bond ngy be inany
position in the al yl gro such a the t i nal bonqzig relation to
t hecar bamat e group/ Al)koxy 8rg mentS o her@i nJAsuc® as 't hgse present in
the group B, aretyg?c y | ower koxy "groups, nt ai ni ng
froml to 6 carbon atons, 20preferably from1 to 4 carbon atons, the

hydr ocar bon chai n bei ng branched or straight.Preferred al koxy groups

i ncl ude net hoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy and

ot her v SRR o rerfmHREe el & Repbia i o BB S IS piir o

from 315 o akyt grobpopsayamsgrodpc! oal kyl groups and alicyclic rings of 3 to 6

’ b t LG I t d.cycl oh | . Th
aromati o feng et R SeAR Bhenedif” ke Yimerily W PERR e fVE SVETEE Yom
"5to 14, pryshethgbbythiophendBylmatiybgroap.osrma stesightydr dsarshed mitkyhyioop gaving S

i ncl udecy i I I e het lic ring

ment i onequj(r%pérJagtI a +t§ﬁ¥t %n E@S%g@q}égﬁ@gﬁécg{}pén é{%&r 8%6&@%@3&0% ng,

such as a @ 3de 8@arhematerss ri ng, containing one or nore heteroatonssel ect ed

fromN, S and-.0O Typically, 1, 2, 3 or 4 heteroatons are present,

preferably 1 4or 2 heteroatons. Exanpl es of heterocyclic rings include

pi peridyl, pyrrolidyl,azetidinyl, aziridyl, piperazinyl, norpholinyl,

t hi onor phofinyl, pyrrolyl, imdazolyl, 35i mdazolidinyl, pyrazolinyl,

i ndofinyl, isoindolinyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

i ndol i zi nyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl,

i soqui nol ylI , VI'O112/11S18~1 PCT/ EPOL/ 1513 7 quinolyl, phthal azinyl,
napht hyri di nyl, qui noxalinyl, quinazofinyl, cinnolinyl, pteridinyl,

o o o M - A




i5 chlorine, methyl or ethyl and particularly preferably hydrogen, fluorine
or nethyl. Exanples of substituted Rl groups include hal o-phenyl,

hal o-t hi o i ret hyl, hal o-t hi enyl, hal o-furan-2-yl met .
al kyl ) - phgﬁﬁb 201 4 al kyl)-thi ophen-2yl methyl, (C1-4 al kﬁﬁwm’t"%ﬁ’ﬁ | or

(C1-4 al kyl)-furan-2-ylnmethyl. Specific exanples include 4f| uor ophenyl )
4- et hyl pmehy1 ,or £ cmd)tl’@pmﬁﬂutiomimtthweréamydi@«fin@tnhﬂ}ﬁ beamyhe 23 320or 4

fl h 2-yl et hyl

{1 tior ot ht g oR rHEAER b cinfodkl@isrile ool BuBBRER. =Y Tl s R

i ncl ude phi@n»wn lntﬁgeuﬁom;ﬂw@rfyf 4 met hyI phenyl th| ophen 2-yl met hyl, thienyl
d f -2:

- Chi ophen- 2 IERRY B o RHEC84 T RRERGIE -PRE oSy P Rk 30w MRk by

pent - 45enyCR4Renpsolup, \bh@ryln Réabhy R5mack yrsleppraenily re@esept eftydragéngtonps - NR1L

R2inf J - I L

- N( Ibgnz;)lr;%%%PFé%?%ﬁ@ee%?\yé&%ﬂé;é@ﬁg;?r)%gt gtpc'%g'ntb Harmloca/{: r)”'(gp‘)henyl);

- N( phenyl X(is Ianorpibger fRony [ntetdayl ) ;- N( phenet hyl )(phenyl ); -N(pentyl) (phenyl);

et S YDA Moo B S5 M cooms

-N(furan- 2@90&4 hgﬂe)ém iR4oip resrdedingd abovey lof ;@ cylifalgraup) étrpbiptaéamyBroup, a |

ENt i 24Ty PN M bR bP¥RTERR A esrgn o fopmvR B8 fBr abi y

2. The substitution in the. azoniabicycl o[ 2. 2. 2] octane_ is preferably in
the 3 position. The substituted carbon atom nay have (R) or (9S)
configuration, preferably (R) configuration. 35 The fOHBOWi ng conpounds of

gener al forrrula (1) are intended to illustrate but olimt the scope
of the present invention. R82/ oSl £ 3~1 PCT/ 1s16'1 8

Benzyl phenyl carbam ¢ aci d 2-@zabi cycl o[ 2. 2. 2] ocT= St er

Benzyl (4-fl uorophenyl ) carbam @ acid 1-azabi cycl o] 22282] oct-3-(R)yl ester
Benzyl - p-tol yl carbam ¢ acid 1-azabicycl o[ 2.2.2]oct-3-(RByl ester

But yl phenyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester 5

Phenyl t hi ophen- 2-yl net hyl car ba(T c acid 1- azabl cycl o[é 2.2]oct-3-(Ryl ester
Phenet hyl phenyl carbani ¢ aci d Vazabi cycl o[ 2. 2. 2] oct )(R)yl ester

Pentyl phenyl carbam c acid 1l-azabicyclo[2.2.2]oct-3-(Rtyl ester

Pent - henyl car ba 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Phenylltshl X‘ﬁ‘ﬁéﬂnérﬁprﬁégﬁ%ﬁciﬁ% ic acid 1-azabicycl o[ 2.2.2]oct-3-(R)yl est er
10 Butylt haaqph:erdeﬁned amivbyénmr bam c acid 1-azabicyclo(2.2.2]oct-3-{R}y

ester Bis- = Icarb ic acid, 1- bi cyc 2. 2].0ct - 3 R}yl
coter Fur i F00 Ha: Ro1sBh FHesRERTLY. (Rrreacy o AVBauT. o6 Jelposn 41, of &

1- azabi cymyoio&y%;rcﬂ.]m@tprﬁan@l%mbpe-ﬂm -8RAy | INRARBeNHZOR4TeCONRMRIACNG aci d

1- b 2. (R

oo e ML kIS Bl B % suliast i Branshad sustiiied @ wpssbstitsieglows (v
ester 7gyr ankyzgsdupsetm{myeke?hmybmﬁmam@ mdepbnﬂeaﬂ}ab&mang[aZh%jrBdet?ﬁgto%R(Rl) yl
est er | S-T Ur -Z- car m C acCl ocC

Cotor benSUPERLACrEnEL S TIRE Bicies Si e saf SBlosdRermin Zr i g oY
Benzyl pherhwamrlb'atdgétmidnﬂarem‘amwyca{ho{cﬂc or Béterticyc-fhcylhgﬁsﬁcer 20 and

phar maceut cal | ccetabesatsth ferreds formula (11)
are those5¢1 ﬂ%e $a PRrEasPyticy! %%?‘ieﬁfﬁbf ?‘fgo'b? RONgHr PON@i '-82? Ci%hd p as for
formula (1) abavéhendatelreang amendriwatdoaipoands oditiid grasahi tmemﬂon‘, hecluding

bsti h i abi i ind. .25 Furth i hat B
P edins Bos¥ohiSaBR8 By 3G U Co eAfrarfl & ab ik bl e cRe RS Liftne "
pyrrolyl, pbklhmyﬂxarge of theyN a@mdpma&rbeaarba‘arﬂdaeuﬁ/s}anonapimdndlam@sl such as, for

5878tetrah r onapht hal en r._ben |o roQup artlcular a
" substitut géargp r?gﬁnﬁ'g?‘ip gié/p'ﬁ’gﬁjﬁl SB&é%%'hngﬁﬁ %Péé‘?)at ﬁﬁhdnagmg 2t & i enyl
group or arg’ﬁmmacedmbérgagljpr, expaidie, acktatd, trifucPodcBiate) yrhalgateufumaBateT bigratehi eny|
. pyrrolyl ar f be unsy stituted or substituted with roup R3

as definedq Sove U%ﬁ' tgug?%/'fr?ﬁent %5&‘? b&N el gnelgangs iff%n%tepoiﬂai n on
t he ri3ng. tdiengshifomdte. gxXouy preferablg amsnibs tsetegtegidfram chidyisie] bronside wiotildepne,
twoorthr ou R6 1.0 i.C be in _an i.tion ring.
Typically |l§hg{e égt%ﬂ%'sﬁﬁgt? Fﬁ%%ggor Q’éﬂ”%g ti Pht%&“WYt? R@)ﬁ% pr?fg {)bly pgr exarrpl e
in the 2, cBlodde dbrpmiief trifinorobcatétercivhgthartelselisakest i t uent s R6 R7 and R8 each
|ndependently represent a hydrogen or hal ogen atom or a hydroxyl, methyl,
tert-butyl, -CH20H) 3-hydroxypropyl, -Ow) WO 112/0518. 11 PCT/ EPOl/ 15119
<J NMe2, -NHCOWe, -CONH2, -CN, -NO2, -COOwve, or -CF3 group, or R6 and R7
together forma 5- or 6-nmenbered ring such as a phenyl or thiazolyl ring.

More preferably, R6, R7 and R8 represent a hydrogen or hal ogen atom or a
hydroxyl, methyl, -CH24H, OM, -NNEZ -NHCOVE CO\IHZ CN, -NO2, - COOMWe,

o,



or 3-hydroxyphenyl group. 10 Typically, n= 0 or 1; mis an integer froml
to 6, partlcul ary 1, 2 or 3; and A represents a -CH2-, -CH=CH, --CO,

- Nve- &b2/058419 OUpP, in particular a -CH2- CH:CH- ofrCT/Q,mgr,gyp
Exarrpl es 8’* su?\t 13I e groups - (CH2) m A-{ CH2) n |ncI ude rret hyl ene, et hyl ene,
al lyl ene, n-propylene, i-propylene, butylene, 4-nethyl pent-3 enyl ene,

heptyl ene, eth lheniswey , alkyf ogrphiem @y Molstliey | mprtisngd %QIP*ﬂan{B'slﬂsﬁrBt}B‘?M’éﬁﬁa 15
met hyl am e&.ﬁ@cy' f’@%tr%fbﬂt 4 Begﬂakgovénﬁﬂfﬂrowsef&ﬁﬁmhy fiGRt X6 BNt Berane.

al Iyl ene, ene eptyfene eneoxy or ropY eneoxy. Mbre
pref erred psel fai)l)bfromoﬁ ntal 4 C@THOP aip@st ho@@f%ﬂgr lover ! araue aANdc fviediegr oup

- 5 phenyl ol Tyroe ARENECRDY FEESRCUMERIL ol SR pob Aipharagyetiv,

- [ 2- hysdr rayiplgeh dR B srbERs m@lﬂpﬂedz(b‘efﬂlrluoiﬁtmbh@mﬁ)@ﬂfp@fémﬂt in zbe caioyR Beyet hyl |

rrol
B%enyl aﬁ?%%% O—E)’c{p’yl %pFJ#gleﬁ i hesﬁgyflmaé%I ﬁ%“yﬁﬂﬁ1 WeRg ’%t)rlsu fogtn | propyl)
- 0-t ol yl oxypr éstiopali- €®SﬁtU&0§ iomm\taH(yl gmn@ﬂwwmherem :nclude stralght or

2-tert | |

5, 6.7, SR LR RABRALNIORY o, BB T RRER B 25 )
pyl , 2Em@:t(ona@ labh\aa avhich- mamy}:psw;ntuteceor( substilutadop ey eRgifipn bpwne or
2 gyg'n et QRAGRRKIG NEPRbmol b b7 b Rk {ichisP WA )G OB Imore
3- et hcsuppﬂrteerdxyarpr prepent, Bach- ﬁmshtmytpwwohg)wﬁopwe} or different. The

(0]
-
X
ggeﬁfﬁét e K B o R b oohenoxy) pr ooyl -
- (
e

r

3-nitr opheno%ye)qyf opybs havipg -Jatoed waeheinnaipme mosyioped pigfein, such as those
3-met hgx ﬁ% %&%ﬁﬁ%ﬂbcé’re)swaﬁw hr bt?én[:élecé %SQ%@EW&W QR¥4Hk or branched

h noxy]pro roxymeth enox . .

3 Eg Egégrcprgpmwh)blumh@)eyfpn)dr b@selnﬁl hgpteayl ity dceryinetheydqtvenbong) pew el in
-(2- raq

3 {5 hydr YRR AEEY ] st SSp B Wl QR bong in elpton tpthe 1y
i m dazol - Zaythzswateé grodp) propyl , 3- (benzot hi azol - 2- yf oxy) propyl,
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2- benzgl oxg;gt h%ko&yo%r%ﬁpﬁnw%gg%)% I Rég%éges%ﬂr ’gaﬂtgg{ét Er%g%ﬁl‘e} E‘K%Sgdr%f’er%.aﬁet he
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group. The, %Iaql\git%t Its of general formula (1) are.intended to
|IIustrateub not t I|mt t he scope of the present invention.

3- (R) ( Benzy! pheydasiivbanmpsoaryd -alicycic rstieunsl atentjoned] hereini uiessy eing[Vise. 2] oct

ane; brom
TR 1 y1 - R TE YD R oy Pl o e, preferahly o 87222 soFane:
broni d atoms. Cycloalky! groups and alicyclic rings of 3 to carbon atoms include

g (R éBelnéeg/EBdew§ Eﬂlmyéﬁ?&}ﬂéﬁt}rmﬁfon&y] 1- azoni abi cycl o[ 2. 2. 2] oct ane;
rom de

3- (R) (Benzyl pheigl aramaacmyg ovepjioned B-relation ke RE 2nd| R bysjeally cantaips fioabd cycl of

2.2.2 t

3- (R)](Bg(r:lzgillnp#ieﬁ e(If)éc}%llr ga to 10 c)arbon gton’hs I%xach Of ar%?%thcl |Ug§c\nC|[UZ 2 2] oc
t ane; br ormydlepentadienyl, phenyl and naphthaleny

3( 5) (fenzy! Phofel (LRI Y Mertiohéa RN RIAINTS Y %ndLR‘?%QW;ﬁ&‘W%Cé o 292. 2] oc
3-(R){But yhprhéﬁrgeﬂcrmgbawlyamﬁ)orﬁ empeiedyingl £gritaining £26 o @mr@%t%?azoms 2] oct a

OO'O woooowwoooo-c woooowwoooo

" ne; brom ds% d f Typically . 3 or4 hetergatoms are resent referably 1
1-Allyl-3- (I%{ utr(§/ eny?dcgr bgﬁo Hoxy -azoni a%l cycl of p ]%c aney
brom de or 2 heteroatoms Examples of he erocychc rings include plperldy pyrrolldyl '

" 3-(R) (But yéz%hg’lﬂ}'ll CRLRAOY XYyl - (orBRGIRGXY B W rbrdhingZ OBy rAsiIC e dlz8lyR - 2] oct

ane; 20 brom
3 (R) (But yimisteealdindr bryraadliopy ) indolngl, ( dsoingtiesty phsidl y pyeaipyh | Prinaigisih abi cyc

lo pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyl, isoquinolyl,




2.2.2]octane; brom de
(R) (But yI phenyl car banmoyl oxy) - 1- [ 3- (4-fi uor ophenoxy) propyl | - 1- azoni abi cycl
[2.2.2] ﬂﬂ T hrom de 25 [PCTEPOI/IS16)
(R){Butyl phenyl car banoyl oxy) - 1- ( 3-t hi ophen- 2-yl propyl ) - 1-azoni abi cycf oj 2.
2] octane; brom de

(R g But wgmnbhynrmmmmwmw@r{yg pHeA@lpY opyingzolingz imnalnys yeipddiovlo . 2] oct
ne; brom
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] oct ane, %d
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12AI25 yl - 3- (R) - ( phiefeyred t tirbhates 3efy farmeteh i) -asar thasm yitetgin- R iz enphemll.cycl of 2
oct a |

32 (R (Brong PR RSy By R Tusp eyl gpun whish s nsibstivipd &, B3 ) )
oni a bi cycHydr[o@erZ) 4] n@ft(eame R1ls entpsjleuted wnth a group R3 which is other than hydrogen, -

vob o U5 DY EIbACa e RIREYD, M PBE i b BRGAYIFA 0¥ bk tnpgan! abi ¢
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i3<:;1( E) ( Q’F'mgﬂmte}gylt habﬁfbm-zb’lﬁam e ?iwambwwx@m eliyB-thiephen-grvbpsthyl- 1- azon
icyc .2, i

3-(R (>Iéur 3%%142.21'}1%%93{ pﬂr ﬁylt amqa’f?ﬁb?i@ﬁ? ?y l( 3-p ecmﬁ exampfe)s T Cazonl abi cycl
o] fAI 2. 2. 2]footophenytt r4-|ﬁ‘iethy|‘pdnan¢|t a#-ehlorophenyl, 4-ethylphenyl 3-methylphenyl, 3-

i-All f -2- t

o "ob R Bt SR BESRRBAID Aooradiene pndlthy flalotid?] oot ="

pr epar| ng andrrﬂummﬁisami—yhmtmu aPerliqulagiyd prefdried cmqwguﬁdsmfudgenbera/l flornul a
(1) T DSuRSRBHS BhuTEr AR, Eboeh Aty €% 18- Aghayro schere
Preferred groups R2 include benzyl, thzophen-2-ylmethyl thiophen-3-yimethyl,
furan-2-ylmethyl, phenethy!, pent-4-enyl, pentyl, butyl, allyl or cyclopentyl.

25 Preferrred groups -NR1R2 in formula (1) include the groups -N(benzy!)(phenyl);
-N(benzyl)(4-fluorophenyl); -N(benzyl)(p-tolylphenyl); -N(butyl)(phenyl);
-N(phenyl)(thiophen-2-yimethyl); -N(phenethyl)(phenyl); -N(pentyl)(phenylj; -N(pent-4-
enyl)(pheny!); -N(phenyl)(thiophen-3-yimethyl); -N(butyl)(thiophen-2-ylmethyl);
-Nbisthiophen-Z-SIImethyI' -N(furan-2-ylmethyl)(thiophen-2-yimethyl); -N(allyl)(thiophen-

30 2-ylmethyl); -N(cyclopentyl)(thiophen-2-ylmethyl); -N(furan- 2-ylmethyl)(phenyl) and
-Nbisfurari-2-ylmethyl. ,

p-is preferably 2. The substitution in the. azomablcyclo[222]octane is
preferably in the 3 position. The substituted carbon atom may have (R) or (S)
configuration, preferably (R) configuration.

35
The following compounds of general formula (1) are intended to illustrate but not to limit
the scope of the present invention.



HN, ccHz>P Method (a) RL O-N~ R2 N_ ccH2~p o In formulas (1), (111) and
(1V), Rl, R2 and p are as defined above. WO 02/ 0518~1 PCT/ EPOL/ 1s1(3 12

Compounds yof yggpghal formula (111) may be prepared fromthg sRondi ng
secondary am nes foll ow ng t he standargd nethod (b) descri bedﬁiﬂf’ldlﬁl ﬁgr ature.

5 H\~ Rl Tri phosgene ~I b O(II| 10 15 20

Ami nes of RfERYPRENYICERAMIG ac:@)lmgﬁ%ﬁlcygo}; 5%1%@'2@%1 % fly avai) | abl e have been
prepared pensy ﬂnm;meagwrwm édDd $Ia§@t§|@rdb[2mi2!vws (Rhorestranpl e, ani nes
wherein RL is th| ophen-2-y \F/ g}{gz s ? ed above, were obtained
by reduct iRAE2AtRRPIY ft&ﬁn'c'ﬁ?@ 1:6 R 1‘?5;?‘%1 35}){’ s treated with the

cor r espondiuddp Hérnkéﬂﬁrlb}én"ﬁ’dnaai% ﬁ—@zéﬁiﬁy&b{MZ]om&@R)yW@B’@h is reduced with sodium
borohydr|de to o

tain the secondary a f I I
oy be St orRenV PR AP SRREaF b AL EehEv2 2P e RV Bt R gs Knows 1 n
, the art. Tr-}fiéh@ﬁylbueny%a‘ﬁ@errﬁxar@&m%fza&@,rdm[ﬂzqudc) 3iR)yirexadred with 1 an
i nor ganl Cc or gani C acl d such fumar i c, tartaric , succinic or

hydr ochl or|%‘tweﬂy|cqfﬁém€fuéﬁ'€r1nwwdﬁlﬁ@ﬁ%ﬂﬁ?td%ﬁ)V BF%Es of general formul a

(1), may %t-areﬁprah@ﬁylwbérﬁia%d.@m &ébuayucqth &&eqa)ﬁg@gnér of general fornula
(M) wth conpounds of general fornmul é nforrrulgmwl) (rr)y and (vi),

RL, R2, A Phenyltioghengridimgtylcaramis aeéﬂra%é icyplg < 21ee- 8stgh 1(CHz)P O B
(RZW(ZQZO)AP B&%%%)ﬁexwz%&ﬁg CaTr/%}é}Fr}c (1a%Dd 1a£'zéb(cgé|o[ﬁl;z Sobt3-(FRksteA - (CH2) ~ ~
3is-thiophen-2-ylmethyicarbamic acid 1-azabicyclo[2.2.2]Joct-3-(R)yl ester
Furan-2-ylmethyl-2-thiophen-2-ylimethyicarbamic  acid 1-azabicyclo[2.2.2]oct-3-(R)yl
aster .
Allylthiophen-2-yimethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
15 Cyclopentylthiophen-2-yimethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Furan-2-yimethylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Bis-furan-2-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)y! ester
Benzylphenylcarbamic acid 1-azabicyclo[2.2.1]hept-4-yl ester
Benzylphenylcarbamic acid 1-azabicyclo[2.2.2}oct-4-yl ester

20  and pharmaceutically acceptable salts thereof.

Preferred salts of formula (1) are those having the preferred definitions of R,
R2, -NR1R2 and p as for formula (I) above and the same location and configuration of
the substituent on the azoniabicyclic ring.

25 | Further, it is preferred that B represents a hydrogen atom or a substituted or
unsubstituted phenyl, pyrrolyl, thienyl or furyl group, or a biphenyl, naphthalenyl,
5,6,7,8-tetrahydronaphthalenyl or benzo[1,3]dioxolyl group, in particular a substituted
or unsubstituted pheny! or thienyl group, such as a 2-thienyl group or a 3-thienyl group,
particularly a 2-thienyl group. | ' ‘

30 : The thienyl, pyrrolyl or furyl group may be unsubstituted or substituted with a.
group R3 as defined above. The substituent may be in the 2, 3, 4 or 5 position oﬁ the
ring.

The phenyl group may be unsubstituted or substituted with one, two or three
groups (R6 to R8) which may be in any position on the ring. Typically it is

35  unsubstituted or substituted with one group, for example in the 2, 3 or 4 position.
Preferably, the substituents R6, R7 and R8 each independentiy represent a hydrogen
or halogen atom, or a hydroxyl, m'ethyl, tert-butyl, -CH,OH, 3-hydroxypropyl, -OMe, -




* section.

In formula (VI), Wrepresents any suitable | eaving group, such as a group X
as defined 5 above. Preferably, Wrepresents a group X. This al kyl ation

reaction guy. pesga"ried out by two different experinental giog@dysRs. (c)
and (d) whi ch&re descri bed bel ow. I ngoarticular nmethod (d) provides a new

experinmental process, using solid Bhase extraction nethodol ogi es that
al | ows t heNidas, aNHEOMg, ep@Nati 6N, oilOseGaIQYE csobudi@yp. ARE6/ANERF dagsiiey 5

group oth 1 X, Y. mn' ; : \ )RA S

pr oduced 199 gh%t eggpsr@gﬁg% %g%%ﬁ?s(ac? or I%E)EH%?‘%grﬁé'y‘\iA%r%h?réﬂy’eR>’<6c'hange

reacti on aR?andiRyrapressnhndydbgensr hatbgen @terapprag dyeiesylafiesv WoHaPth -t he
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silane. Their pMoie yrefsmeddeateoiformada ) diPti@seweiengn thesazon@bidyalogroup is
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suspenst on AL SRR Y Vi gor oac-SRETErET i, T 2 pRee RIS S0
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eact ed t o STTIHAYPERARBIAL " 6200 g (28-S0 mimerzol Pl BE PRAME, T
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Especially preferred salts are those wherein the azoniabicyclo group is substituted on




azabicyclo[2.2.2]oct-3-(Ryl ester. 35 0.57 g (24.59 mmol ) of sodi um was
added to 70 m of dry toluene. The suspension was refluxed wi th vigorous

stirring. W@ﬂ"@u] the sodiumwas nelted, 3.11 g (24.42 m’rp&)mg 1/15169
(R) - 3- hydroxy- 1- azabi cycl o[ 2. 2. 2] oct arg was added and stirred for 2 hours,

by which WO 02/US18~1 PCT/EP111/15119 1S tine all the sodium had_react ed
to form t Hae aytr@g%pmwmag’sp@er(ozmprggylngfghgnqwethyl 3- phenylallyl phenethyl, 3-
cycl opent wnEhﬂ%BQHGZ(zmyHP&xwﬂ\&%&mmw chy. Wﬂ%@o;ﬂ'ieﬁé@)yr% yI' 3. tﬁ@:pﬁén -of
t ol uene was t {‘h dded. The m xture was refluxéd five hours, and
t hen the réuerl.onalivher Sheptylagoder ni ght at room terrperature The

suspensi on vias 7l a8t PG chibl FRhBIaS IR BetichNoidiate Blendrgan c
“layer was extramée@ﬂévi ﬂﬁ@%osgﬁ?ﬁﬁ ,gnﬁhﬁgqaz\%eouse aeyeP ba5|afe| eL(]j with 8N
NaOH add diniitrthe seepevifitie pieRgnt innastiah.e. The organic | ayer was washed with

‘é"?t er. SL'raf )@éﬁ%&%ﬁ%‘ér&%ﬂ% Ogrgﬁiﬂ?ya?ﬂ?r‘lﬁzgﬁlabﬂ;?@oﬁ'ﬂ 2)188kAd;ned (4. 50

chl or of or raremidanol / ammoni a 225:8:1 ) to obtain 2.25 g (6..73 rrm)l) (33% of

. 501, 40 1pm’f‘§‘“<ﬁ;<b§f&%w e S S A L S
3, 03- 3, 10 ¥(R) Bpnmlphmymrqabpyloxym-phan%mdA-amn(amcygm ogigne omide, 2H) |

L e N S e R P s T

necked flmt@rﬁnbr@midﬁtrogen 3 m of THF and 150 ny (1 33 mol es) of 4

S e L L I S TR A e e

addi ti on tbiiem@e tenperature was allowed to rise to 0 C and was kept during

chi or i de. (e A R BRSO o RN AEPEHE T s

al l oned t drgthigddl y warmto roomtenperature and stirred for 18 hours. The

e S e N

organi ¢ | dyenideas extracted with 2N HCl and the aqueous | ayer basified with

8N NaCH and were dried
over Nazaor By arcadpehlbnbatb bR aRGlz 2 gaR e R EE 10D ¢ e
by HPLC- MS-(R)(Esihytiphenylta®emeylokp)- BiSphanokyaihy!it1-37enrigbieyqini? 8. Jnctang:t as
form?Q) &Hdture confirnmed by 1HNMR 30 300MVHz, (DMSO-d6) : 8 1,86 (m
4H) ) 65b? é 2.77 (bs, 2H), 3.03 {bs, 2H), 4.84 . (s, 2H, 7.14-7.32
(m 10H). ﬂ@)@mﬂphenmarbmoymmw hydrcazahemmmmﬂyamlawv@amy|

chl ori des éﬁ‘g‘ﬂﬁa la (111) were prepared accor ding to procedures
descri bed [95 |tbgoing§él]1r'le M Saraswati et al. %_eDeveI opnent Research

(1994), %)M@Ncm@vﬂeﬂoan[&W@oacmhsmoxyimpnh zgiahjeyclheegke et al .
J. Heterogy ﬁ.p% (1990), 27) 1617; GB 1246606; US 2762796. . Exanple
-1 - Preparati on but yl phenyl car barryl chloride. 5 To a solution of 6.72
g {45 Mml%(ijBmeﬂnplnemn'@mOm -1-(3-@phen-gfylprepH)y 1 eaeniabicyiald8.2t ool ed to 10
C was added,s| t}f\‘hé&&th stirring 6.67 g (22.5 muol) of triphosgene in 40 m
of nmet hyl ene ch oride. The reaction was allowed to continue at room
t enper at urle(R)@Rutyinhenpigaanpliioxylel -(Zepheniasorylidperaniabiryaiets 2. Alociagsi due
extracted WP@ vmth nhexane. The organi c solution was concentrated in

yl e 9.

vacuo to (43.03 nmol ) of
3 (R)(Phenylthlophen 2-ylmethylcarbamoyloxy)-1-(3-thiophen-2-ylpropyl)-1-azonia

30 Dbicyclo[2.2.2]octane; bromide
1-(2-Phenoxy-ethyl)-3-(R)~(phenyl-thiophen-2-yImethyl-carbamoyloxy)-1-azoniabicyclo
[2.2:2]octane; bromide o
1-Allyl-3-(R)(phenylthiophen-2-yimethylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane,
bromide

35  3-(R)(Phenethylphenylcarbamoylioxy)-1-(2-phenoxyethyl)-1-azoniabicyclo[2.2.2]octane;

trifluoroacetate



10 a yellow oil (96%. ' HHNWR (CDCI3) : 8 0,9 (m 3H), 1,3 (m 2H), 1,6
(m 2H), 3,7 (m 2H, 7,2-7,4 (m 5H). Exanple |-2 - Preparation of
cycl opent ¢ br/¢An- 2- yl met hyl car banyl chloride To a sol Utl%ﬁﬁlaﬂﬁ/ﬁlﬁg g
(27.58 mmol ) of cycl opentyl t hi ophen- 24yl met hyl am ne in 40
met hyl ene cpl oridzl__ﬁ)zg C was added slowy with Stll’l’lﬁeﬂ 4.09 g (13.79
mol ) of tYTBRYSY ‘?’\tr4:?5‘y¥ﬁ>me%‘!f'°%@rﬁ9¥l@i¥é1&@8‘?“%‘3'0[? PR on was
al | oned tqnmm@,éd@@mesti rr| ng at roomtenperature for 64 hours, refluxed for
4 hours and 25 hours roomtenperature. The sol vent was evapor at ed
and the resflile- Bmf@eweta'ovamthwH@&tawﬁarbﬂwy@%ghﬂnaéowbwdew Adgetane;
concentrattﬂﬁhdr@adé[égéd 4, 96 g (20. 34 mml) of a br own 20 oil (749 ."' H NWR
*(CDC n]w ﬁU gr’rg 6,8-7,3 (m 3H). Method
(c} Exérrpl?é(@%‘eﬂy @ﬁg?-&t){h@ﬁt I|carbamoyloxy 3 hlophen -2-ylpropyl)-1-azonia
. (R -3-(bi mﬁno@p@@@ml 8iud car bamoyl oxy) - 1 (325 _
t hi ophen- 2 él? 1-azoni abi cycl o[ 2 2] octane, bromde. 0.54 g (1.5
nmmol } of bi-& '}*ﬁr@gsmtwl)ﬁﬁ}merwlﬂaawmn% bf' yépalbaaawmwgr&a@pmalz.cml@ct-s( R vl

ester, 7. qzwz]ggtaﬁeetb[;@?lqmgr ofuran and 0.46 g (2.25 mmol) of
2- {3brormpr(F\[:>)%/EE t hi ophene were m xed. The solution was refluxed for 4 hours
¥

and al | owed Wﬂﬁémﬁhymfb@@%’@xﬂ)b@ plafylreRylir bazasiabicyelohour s.  Et her
was adged g@@]éagwggrﬂggenm on was stirred for 30 min. The solvent was
extracted and nore ether was added. This procedure was repeated several
times in crdotBisieaherizndmethylearbameyloxyr h@-th'@@éﬁﬂ-ylmpﬁﬂ) i pzeniabiexpipensi on
was fil terg@ a,;gqgrdnggé due dried in the vacuumoven. The yield was 0.69 g
(122mm22 HNVR (DMSO-ds ) : 1,78-2,10 (m 6H), 2,34 (bs, 1 H),
2,82 (m 2= ylé iaﬂylthl@phgqeﬁ 2yipethdcambamayloy)Hiyazoniabicy ¢ialR. 4blpctaBeins (m 35
lH) 6, 95"(5ﬂ&}oa(c@(até1 , 7,07-7,11 (m 2H), 7,38-7,49 (m 3H); M5 [MBr]+ :

487; np 143 WO (12/ U518-41 PCT/ EP111/1S119 17 Met hod gd) Exanpl e 133 -
Pr eparlét i &n(%nyclopentylthlophen -2-yImethylcarbamoyloxy)-1-(3-phenylpropyl)-1-azonia

1- hept yl - b fy@oogg_p@gj&{ahgl ‘Bﬂmgfba g{a{gat hyl car banoyl oxy) - 1- azoni abi cycl o 2. 2. 2]

oct ane; roacet at e 0.08 muol s) of phenyl -t hi ophen- 3-yl

met hyl car%@ﬁ@fﬁt?'d'nle—t@dmndv D@ywxﬂ)}b(ﬁ'PMW%yl els@zaniakigyelodi ssol ved in

1 m of D¥BOod@addidnifbdtett? 75 my (0.40 mol) of heptyl brom de were
added. After sStirring overni ght at roomtenperature, the mixture was

purified byA%&EHB)(pE @renéxylmatirwmrbamqywxn) tarenbiexcisiAglodanga Bond El ut

cartrigge yifjofddcettss Y conditioned at pH = 7.5 with 0.1 M NaH2P04 1o buffer.

The reaction mxture was applied to the cartridge and washed first with 2

m of DVMBO and then three tipnes with 5 m of CH3CN, rinsing away all

starting mat eri 1S Presat BMPRIIONUASY SFeuidas @CWSJPDP&PWQWOFW”@ ©b.03 M

TFA sol ut |f@—ﬁ~.u|gg (?HCI 3 (2:1 ). This solution was neutralized wnth 300

ng of poly(4-v r| % filtered and evaporated to dryness

yield was 12 ngg%/r@ e ot gpneral fernd ih@ay he NRRETESIRReIBYC )d'uﬁga‘@ﬁ]'“ 3H)

1,28 (8) & folidwihf senekie &M detbiled id tﬁ’é)e@eﬁﬂne(wfal sédton, 3,83 (m 1 H)) 4,88 (s,

2H) 5,99 (m 1 , 7,01 (m 1 H, 7,21-7,39 (m 6H), 749752(m1|—|)

M5 [ M CF3C00] + 441 20 Al so included within the scope of the pr esent

invention are pharnaceutical conpositions which conprise, as the active

i ngredient, at |east one quinuclidine derivative of general formula (1) or

(I'l) in association with a pharnageu Hl y acceptable carrier or dil uent

Preferably the conposition is nmae cHp: in a formsuitable for oral

adm ni stration. 25 The pharnmaceut hcal’/y acceptable carrier or dilpents

whi ch are m xed Wlth/tR¢ active cowund or conpoun Q)fOI’Nl/

conposi tion of|.t hi $yd nvention are I'l known pe t he Jactu IR2

_excipients used\g/peﬁdmznfer alia on the inten od of~adm ni stration
n

of the conpositi Conmpositions of this inventi e pr ef%r ably adapt ed
for oral administration. In 30 tMethed&d the conposition for oral

. adm ni stration ma% take the formof tablets,. filmcoated tablets, liquid
i nhal ant, povvde nhal ant and inhal ati on aerosol; all col}aining one or
nore conpounds of the invention; such preparations my be made- by net hods
wel | -known in the art. The diluents which may be used in the preparations
of the conpositions include 35 those liquid and solid diluents which are
conpat i bl én fermblas ik, (HYtend M) nfgt.cRR amt p aregedhiiteddicvecol ouring or
flavouring agents, if desired. Tablets or filmcoated tablets my
conveniently contain between 0.1 ng and 500 ng, preferably from0.5 to 200

ng of



VWO 112/ 018A PCT/ EP111/ 151 18 active ingredient. The inhal ant
conpositions nmay contain between 1 ug and 1,000 ug, preferably from10 to
800 ug of vaghiygsdnaredient. In human therapy, the dose Ofpéﬂép(ﬁﬂ und of
general formula (1) or {Il) will deperg on the desired effect an uration
of treatnent; adult doses are. generally between 0.5 ng and 300 ng per day
as tablets 5 and 10 ug and 800 ug per day as inhalant conposition. The
conpounds of th r C I 0Sli
contai ni ng-t hemCRas RS of B RAY O e 1P PRN B Bba B b PR Bl
antiall er gﬂecormh‘angamm*@ﬁdollomstphetandardenabed (b)’dlead:nblednroht@ratwe si mul t aneous,
separate or sequential use in the treatnent of a respiratory disease. 10
* Phar macol ogi cal Action The foll owi ng exanpl es denonstrate the excell ent
phar macol ogi cal activities of the conpounds of the present invention. The
results on human nuscarinic receptor 15 binding and in th test on
) bronchospasm in gui nea pigRq were obiphiosgeneas descypj bed Human
muscari ni ¢ receptor sp—md/es 20 Ihe_bJ_ndJ_ng-aof [3 \ﬂwg‘be uman muscari ni c
receptors was perforned }(Rzordl ng L/% roek et al
Pharmacol ., 38: 267-273. Assays we '&%‘ﬁt?ed out at @5C anbrane
preparations fromstably transfected chinese hamster avary-Kl cells (CHO
expressing the genes for(Mhe human nuscarinic M3 rec@@( ors were used. 25
For determ nation of 1C50, nenbrane pr epar atl ons were suspended in DPBS to
a final concentration pof 89 t he 'subt .. The rane
suspensi on was Aﬁﬁﬂﬁ%? QIEW?IE&F%{ |tp?taalr8d‘°3:8?t’ﬁ 'ﬁﬂa“?'cﬂya%%?%ﬂ"e bgarer
i ncubat i Omrémedifbmyﬂﬁh@mé ra@€drting wva&rﬁemamatr@ds blyorfeﬂatﬁpw la(nﬂne?endhéﬂém bound

r adi oactl r m n cific nd| was det b addl tion
LR ot WAL FofiarReme b td BBSs' 45 pRttee) S Badvelic pElaRed e v
dupli cat e all@l@senerraéecdrn?edpoﬁddmablddhﬁdﬁ aC et Wi RS . co@dépdrfﬂ&ﬁgl bAmahabl e -

) show that- t eco e _pr t |nvet|on g aflntlesfor
iscar | nt SRS HEERR G58 TR bicAte eue i SERLI Pere U s, By Sotaigst

(12/ 0S18. bécdMdBnEamine/ | SI 19 19 TABLE 1 EXAMPLE NBI NDI NG TO RECPTCR M3 (1050
nM At r opi ne3. 2l.pratro 5. 8.0318. 0328. 0588, 79 4.0824.5909. 291
o o5 P o e SRR T a6 O e 03 B 2ee Bahes Rt Brpau s
of ]Ehe iblnielltg bpméﬁeod@h I@Bwh@ﬁﬂ%e(dﬂMTyp&iaulﬁ a‘ca;rbM%tléeﬁfcpmraS(rll)qé trlfgfe‘a Tvtutnﬁn 35,
prefera ess tha or nore prefera .l ess than est on

by oncHasp2Rie AT Shaiae GO LR ot IMATcu B Briper sl RO BTIRgoRo
Konzett and F. m@]aﬁrnér&%ﬂf%om&ﬁ)déﬂmveﬂmerﬁﬁél|forrriﬂih’a‘(ﬂl6[&ﬁ9,l be pf¥paredl- 74.
Aqueous s%l ut| % gents to be t zted {/ﬁ fhltoul I zed an |nhal ed by
it T L R I T e R S e e R S
response Ummulﬁ (iaviarformsuiac @), Yicam (Vg R;ﬂERZ OB Xyas rieindrpreress kefiyge and
after dru% adm ni stration and changes in pul nonary resi stance at several
time-poin BOVRsr - expressed..as. percent of inhibition of bronchospasm 15
The caopounds of the present invention showed bronchodilator activity with
hi gh potency and a | ong duration of action. Fromthe above descri bed.

results one of ordinary skill in the art can readily understand that the
conpounds of the pr esSnt i r,w@?ti on have excellent antimuscarinic

\[( S R2 + B —(CHy);—A — (CH)— W
0 Methods (Vi)
) (c) and (d):
R1

o _N_
~
B (CH)— A — (CHz) TR

(I



WO 112/11SI8.~1 PCT/EPOL/ 1 S1(1 211 activity (M3) and thus are useful for

the treatnment of diseases in which the nmuscarinic M3 receptor is

i nplicat edyg pNedisidi ng respiratory di seases such as chroni cp@hgbdiHSlch Ve

pul nonary di sease, bronchitis, asthma,zbronchial hyperreactivity and

rhinitis; urinary diseases such as urinary incontinence, pollakiuria,

neurogenic bl adder, nocturnal 5 enuresis, unstable bladder, cystospasm and

chronic cystitis; gastrointestinal diseases such as irritable bowel

syndronme, spastic colitis, diverticulitis and peptic ul ceration; and

cardi ovascul ar disorders such as vagally induced sinus bradicardia. For

_exanpl e, tRGorERIBPEUNAY r&fresdits Mﬁﬂt@ble'léﬁlﬁﬂ'\'ﬁhgﬁﬂp 24Rn 3% dHoup Xad Aiined
treatment of respiratory di seasés such as chronic obstructive pul nonary

di seas®, EPPYR Erﬁﬁ@ﬁb’h?;\f fepresgals @rafouRtd r hi ni t| s; 1o urinary diseases such

. as urinary Incom,sngmgt.cﬁqn%a%%r{ MBI Garlidy yp% gdzﬂfé?éhtaﬁkdﬁ%irrﬁe?m’tal

neur ogeni ¢ bl adder, nocturnal enuresis, unstable cytospasm an

chroni c cy¥e¢adugss, éﬁ")dangdé)tW’@th@réﬁeﬁﬁ&leddlegé‘es@spaﬁwwfé]@sethq'd (@atpedesonel
syndrone, i urt her
o7 ovi s Aoy oy ool LoOlRAG b bxfacid Rt fles MACE] R Ind

accept abl @%%@@pﬁraﬁﬁn%ﬁﬁ‘ﬁr@h%@P@U@Qﬁmtﬁly?ﬂidemsqﬂﬁﬁi mareur eteothaplX, )the or use
in a ngthog, a@rnér&%rﬂ@rﬂ&m%falt bPRrlaRM e &i‘dcgﬁlfromﬂéﬁ pREUEDST ARYod gg

particular for the treatnent of respiratory, urina or gast roi nt

di sease. THebppaading ovtrﬁfe@tchamefrea@trv@raoﬁ@r@mgd@§tan¢@rm§@tr@ﬂsép mﬂmah@l of

formul a (I%,&rw(\k,]ﬂ), tr%rd&“. gﬁ,gﬁg(eutl cal ly acceptabl e conposition conprising
a conmpound of formula or (I1) for the manufacture of a medi-canent

for the treat nMRth@iS fCé§pﬂr(é)t ¥eydesoribeagainythe exgerinerdaingeston. r@@mmtmaﬁ
Further) tRgePTHMRISVATwiiod 3 ﬁot( lc%mﬂ{erc(lél‘y) a@e{]?bl@hﬁfv hl%g by
conposi tions conprising 'a conpound form ca e used ina
met hodSof synibasie sgeerdingite ati@ndard metheds.y=asexgapler o@rnpcwtds mdlerain sea@and whi ch
met hod comgY icgess.agdmNKA UkldiIRE % éggérriau%%vgrw Qi8R e%aé%@e&t orfifigd of
such treatnent ' an effective anount . oun b '3 (rr)
or a phar reeEesRANEHIg e@mﬁbgmermaiwempﬁ mtwllaﬂ(ﬁﬁﬁpwhcﬁrbfammtml @ge(nt )Ofor
(11). Furtfa ﬁépal %Jﬁﬁ.ufr‘]aomg H%} Qirhefr?{nfw E)a ) 15e°§ha6§ngﬂ?§?' tions

conprising a conmpound e used I n conblnatlon ot her
drugs 30 éfsulrhonate esien Heothere%qermlﬂs mmmmnsié ofl gereaisldformupta (Vb weneps e>=m t h @

il or™ e EAE PPAREsGT T inG FH ERPRUNS poBRITRAZELE R GRASEL MBIVl

sequent i alkngwe methadse treatnent of a respiratory. disease. The pr esent
invention therefore further provides a conbination product 35 conpri sing
(i) a conmpound according to the inventi on and WO 02/11s181 '

PCT/ EPOL/ 1S1®9 21 (ii) anot r_comp wein e treatnment of a
respiratory, urological or grgstrm nt &8t i nal geséé{se gmdl sorder for

si mul t aneous, separate or sequential use. The conmpound (ii) which is
effective in the treatnent of a respir 3) urol ogical 5 or

gastroi ntestinal disease or disorder n&; be a (err)2 agonist, steroid,
antiallergic drug, phosphodi esterase |V inhibitor and/or | eukot riene D4

(LTD4) a”tc%@ﬁﬁyuﬁbs)ﬁf‘i%ﬂnhla‘%l\ﬁ?"c@l%‘ﬁ% is for sinultaneous, separate or

sequential use in the tredtnment of a respiratory disease. Alternatlvely

the céApoutBYdPXy-1rapbipeciel2 Lathentine: descrise@inVPO34IROBAI | er gi ¢ drug and/ or
phosphodi eshgdragR1-LYabipitidh bYjodtdHa) &é%@nt%rdoﬁilu@troﬂ SConret%!l MHER Utta

separate 10 or sequential use in the treatment of a respiratory di sease.
(1958), 41, 1184-1190
3(R)-hydroxy-1-azabicyclo[2.2.2]Joctane or 3(8)-hydroxy-' 1-azabicyclo[2.2.2]octane,
described in Ringdahl, R: Acta Pharm Suec. (1979), 16, 281-283 and commerClaIIy

30 available from CU Chemie Uetikon GmbH.

The structures of the prepared compounds were confirmed by 'H-NMR and
MS. The NMR were recorded using a Varian 300 MHz instrument and chemical shifts



The present invention will be further illustrated by the foll ow ng
exanpl es. The exanples are given by way of illustration only and are not to

be constryededgsikim ti ng. 15 Exanpl e 1 Benzyi phenyl car bam FC’ﬁEi’tﬂ 15169
1-azabicyclo[2.2.2]oct-3-(R)yl ester The title conpound was syn ﬁé3| sed

according to nethod a. The yield of the final step was 1000 ng , 18%'H
NVR ( CDCl 3 egpresaed ay paps pgpymillian ¢5)(feom 1hg) interngl. refeyenes tedrametts) zilgne, 1H)

4,8 (m  1Hheirdpfity Svas ZWdtermfindd By ir-_ll’?g%,h%@fevlg@e_( Mé's]e;chrgf%trggrgf@é%m e 2

3-(R)( Benz\g/l henyl car barrp%l oxy) - -1-azoni abi cycl tane,
trifl uor oat8es BStyreent; witle valbap araateniaan 8§Hhtteing eltdinad coticnigr oos metdiod d.

The yi el d @fiai ' 2 0 , ' 6);
©1.5471 90 _‘?f‘n?'ﬁi‘fﬁ“ 2%]é 1°$'%%§'})8y1_ n%%?@sm?%, 339%}6{,’61155@2_'}%5 2 i?@miﬁiergkgs ‘,”‘C’%f% (m
%5;{}’ Ef, gangirusenp HPLG-MB) expgrimientg were performed qma QilsoRi)instivBndnitleGHRBEAD] +:
. anmgy; : . . . .
5 (o et LR SR RS e S5yt Gt
L L. ocC bl I 213] ica
di (o i @l A 8 25% MBS
v racoarr® ARl K19 B, Oyt Neisdb e hiERs "0k e 10007 St
3- (R) ( BenZf\fyRienhY d4&r Fackingox ) make-8p [phiemo(Gitroop§07); - divdei artiycyetbator
hocor g (@l 110) drt°h IRE Sefbcfor TEPrHeb kO POV 483, BQLATBOR Dgss .
NVR ( DVBOS@egtrometer] wis-BS gan ARC! disation1modes)0 The HBHEMS, ib&tryment wad) |

3,34-3, 51 , 1H), 4 06 2H), 4,93 (s, 2H, 5,02 1
H, 6,97 (cﬁqmr%'%@oy?ﬁﬂ%wg]s (n)H) 12H) : I\/(Bm[Mlc_:DFSCI)O] +:(4§1. E}xanple 5( 0

3- (R) (Benzyl phenyl car banoyl oxy) - 1- (3- phenyl al | yl ) - 1- azoni abi cycl o[ 2. 2. 2] oct
ane; brom de The title conpound was synt hesi sed according to nethod c. The
yield of the final step was 220 ng , 70% 'H NWVR (DMSO-d6) : 8 1,55-1,92
(m 4Hf, Method((8) 1 H), 3,15 (m 1 H), 3,34-3,50 (m 5H}, 3,90 (m 1 H),
41 (m 2 H, 402 (s, 2 H, 505 (m 1H, 6,49 (m 15 1 H), 6,85-6,90 (d,
1 H, 7,20-7,59 (m 12H), 7,59-7,61 (m 2H); M5 [MBr]+: 453; nmp 129 C.
Exanpl e 6 Example 54 - Preparation of butylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-
1-Allyl- 3&@ (egﬁ[}zyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane; 20
brom de TI‘ne title conpound was synthesised according to nethod c. The yield
of the fi A5 &€8F0mamol 30 sodjium vas%dded td\RIR| DMBP tdlspne.SThb, S8pdnsith wag  4H) ,

2,20 65 pedlf i il {Fory gl 3550 ARy 1 2 €
[ M Br]+: BRIF3-hygroxy-T-@zabicio[ELZuitanerwas added and stirring continued for 2 hours, -
]3;( 2R) (25332 ?g@%ﬁﬁeﬁ}% t@régg%iiléﬁgﬁ%d babtéa WRRAINELOY diacd: 858 BBABHSHS) of
Phenylbutylcarbamy! chloride dissolved in 30 ml of toluene was then slowly added. The
mixture was refluxed for one hour, and then the reaction was stirred overnight at room
25  temperature. The suspension was filtered and the filtrate evaporated. Ether was added
to the residue and stirred for 10 min. The suspension was filtered and the filtrate
concentrated in vacuo to obtain 7.18 g of brown oil. This product was purified by
column chromatography (silica gel, chloroform/ethanol/ammonia 140:8:1) to yield 1.78
g (5.89 mmol) (22%) of a pure product, structure confirmed by 'H-NMR.
30 300MHz,CDCI3: & 0,9 (m, 3H), 1,3 (m, 4H), 1,5 (m, 4H), 1,9 (s, 1H), 2,7 (m, 5H), 3,2
- (m, 1H), 3,7 (m, 2H), 4,7 (m, 1H), 7,2-7,4 (m, 5H); MS [M+1]": 303.

Example 150 - Preparation of cyclopentylthiophen-2-ylrhethy|carba‘mic acid 1-
azabicyclo[2.2.2]oct-3-(R)yl ester.

35 0.57 g (24.59 mmol) of sodium was added to-70 ml of dry toluene. The suspension was
refluxed with vigorous stirring. When all the sodium was melted, 3.11 g (24.42 mmo!) of
(R)-3-hydroxy-1-azabicyclo[2.2.2]octane was added and stirred for 2 hours, by which



The title conpound was synt hesi sed according to nethod d. The yield of the
final step 30 was 12 ng , 19% MS [ M CF3C00] +: 381. Exanple. 8

3- (R) ( Benzyd phgdiydcar banoyl oxy) - 1-i sopropyl - 1- azoni abi cycl gdgepniakfst ane;
trifluoroacetate 35 The title corrpound,was synt heS| sed accordl ng to met hod

d. The yield of the final step was 17 26% NVR (DMSO-ds): 8 1,24
(m 6H), 12l tBe gadiunapad reagied(is, fgﬁm the 9*20@'@@2/46961@ 120.3CTIERDOf 1; 119

ga) 2, ;806’Ekélo'§ant¥_lb§m?§fne§ ﬁ@méﬁ&%ar‘ﬂémyﬁcﬁ@rlééndls%omd i 5@ nGl”é)f tjold@ne \ﬁ!zas(92 (s,

3- ( R) ( BenZRarpslewly| asiseBahig Moskyre -wasge -fQE &\@o‘ﬁﬁ%uwcﬂﬂ@p m@re@pmn wasa
trifluoro t t st C od d.
The yi ol daef e d e CRIRRIG e The PRSP A 2 Hgﬁ%%”&“ e Mg
(m 3Hp, weshed vity water. JiHp, orgarggla(ym waﬂ)extr@ctchW(tb 201%H)C! andthezaquaogsm 3H)

. ?m26lgl—|;10 IEI(\%} [béfﬁé%%&g%l\l( I(%(%Ig "%@(éxtrgﬂ%t Bwt%@thyl %C%teJQ’h%rBrgén y)aye? wid- 7. 37
3- ( R) ( Ben¥@aspee mjthcwatsa nisigd covg} J\@%@:; w@m@rmeo@w pvaposatedi dbe o cibtdied. 2]

t ty titl di t
method o, Crravi &g W 7 gitels E%es D" SRR BN TRkl RS o)
b 1, 67- 2, Ghlogefprgeihangl/angmeria 22E18;1) ZpBIth\ﬂmZZHQ (@, J@7TMel) 138%) oB,ame; 48

6 5,01 1 7,207, 37 10
(1 o BrigHhdcdelied 1@l S 01 (m 1 0, (o

[ M CF

3-(R( Benﬁ@DMhlan([DMSOsdgmoﬁl 6)929)1-410 (Iypﬂdpﬂoﬁifﬂ fMet(hny [11H),a%.88i(ahi By)cREb2. 2 2]
oct ane; tr, c t at P Y,

vot hod . ZfetS 81 S6b AL (T el EREpnae o R oS B e SnE s B So
25 Exanpl &,382(m, 1H) MS [M+1]" 335

3- (R (Benzyl phenyl car banoyl oxy) -1-(2-ethoxyethyl)-1-azoni abi cycl o[ 2. 2. 2]
octane; trifluoroacetate The title conpound was synt hesi sed according to
nmet hod5d. Exampleel d 939 t he i Padpasatign 30ofnaBel2ylpbenyi8@Uaniic H-adiliR 1-

DVBO- d6) . S 1.1 34, 1. 58-1, 90 4H), 2.19 (s, ,1.H),~ 3,12-3, 15
EmlH) )é'zi@°¥c'§§2%mheé‘34'y'§s Wom 2H)(m3 93)(m1 H)(S4 91(H)s 2H). 5,02

(m 1H), 7)2a- tWo3ﬁed}<Hd Tash unddﬁBut[rdgjeﬁFBCBﬁDdJﬂTHﬂ(md Boamg! @. KBSmBﬁles of -4-
3-(R) (B b I
12\ o] oc BN BRI fitars La= @ 4S5 SR PEesbi et holi T gitTe ©
title conpodnd. ansl s(;ﬁrﬂtﬁhem@asd aicldmk dwag ad]jededlbpwusel Aftee thye ehdltnorﬁ thée
f |mnal4 t e?erﬁ@esr#ug%g%ﬁ]allls% tozrl%{\l I\@"(&DHE%:% t (’H{'“gzllit? Etg]urggkb{sH{u bnSH?)f 1,67
, 16-3 42 205m@BH).20 gintided) rof béndyiphedylOdrbamy! itdridedn 22m{ sf) TRFwasmddad m 1
7, 19-

e SRl TR ot SR bt Bt e R ety 2, )

(

3

3-(

octane; t lstlrﬁ'édufmo‘sft:bma‘s eThAd euspenkien crasplitenet aad tissy fitrlates comnretedruhdag t o
t

met hod d. iex%.% %(rﬁ? %s'x_.*f 'Itlhbag f'tdrrg;]gl St%&?%ﬁﬁﬁh %ch@ome&\% % an'd'wal\{ 'F QVEO- d6)

b 1,57-
25 organic layer was extracted with 2N HCI and the aqueous layer basified with 8N NaOH

and extracted with dichloromethane. The organic layers were dried over Na,SO,
anhydre and evaporated. The oil obtained (162 mg) was purified by HPLC-MS to 6btain
4.86 mg (0.015 mmoles) 1.3% of a pure product as formiate, structure confirmed by'H-
NMR.

30  300MHz, (DMSO-dg): & 1,86 (m, 4H), 2.65 (s, 2H), 2.77 (bs, 2H), 3.03 (bs, 2H), 4.84
(s, 2H), 7.14-7.32 (m, 10H). 8,19 (s, 1H); MS [M-HCOO] " : 323

Method (b)

35  Carbamoyl chlorides of general formula (lil) were prepared according to procedures
described in the literature: M. Saraswati et al. Drug Development Research (1994),



" oct ane;

1 H, 2,63 (m 2H), 3,00 (m lH) 3,18-3,42 (m 6H), 3,79-3,86 (m 1 H),
4,94 (s, 2H), 5,00 (m 1H)) 7,18-7,37 (m 15H): MS [ M CF3C00]+: 469.

Exanpl e 1% .
3-(R( Benzy(%%]enyﬁ car banoyl oxy) 1-[3-¢4-fluor ophenoxy) pr opy(f'li/Elimgglo(gl abi cyc

lo [2.2.2]octane; trifluoroacetate The title conpound was synthesis

accor di ng o 140 #&dG; M. Shuiske iebaldJ Jreteroeydli Gham. s(t18%0)vx,§§ B ThgB; 122@‘5@6

NVR ( DMBO¢6»7607861, 55-1,91 (m 4H)) 2,10-2,20 (m3H), 3,10 (m 1 H),
3,28-3,50 (m 6H), 3,88 (m1 H, 4,02 (m 2H), 4,93 (s; 2H), 5,02 (m 1 H),
6,95 20 7,12 (m 2H), 7,12-7,38 (m 12H); M5 [ M CF3C00]: 489. Exanple 16

3- (R ( Be”ZB% M@ML‘P@W@&H}%BK)& blrt)? ﬁhé%ﬂéa%)ﬁ BMlokidd: azoni abi cycl o 2. 2. 2]

roacetate 25 The title co oun was synt hesi sed according to

met hod 5d. Trh@ sqlbberdobé. 7@ Hee(4i mmol)gf@pty{m§n»1@nmg in 598% of methylenr chioke®- d6}

. ?ml i4 1, E?% %g]t? Qb v@as@dgéze% » sldwi rth%tr@rﬁg%’@? ¢ iﬁ 5&9?@&)@%&%9@5#%% 3, ﬁ’/g

[ M CFscno]ml ogwthymﬁemmee Tme reaction was allowed to continue at room temperature

L (4- Acet qgy Bitells: et &Wégoeerab'raqea BAED gé%xmué &%Q&EEQWCJV&H 2-2.2]
octane; trifluoroacetate e conpound was synthesised according to
met hod d. MEMengiTaedradnic selufidrises eanepntiged B waguo ta vigld 9.Hig 493 mVBDofs) : 8

(m 119, SPHgRcof) gk (Baith o fi %*‘388@“@?% o1y (2% S8 .

2H), 4,92 A, 72H}4(r‘5 84%-5,02 (m 1 H, 7) 19-7,37 (m 1 OH); VB [ MCF3C00] +:
451. V1' O (12/U; 18. 11 PCT/EP(11/ 1513 2~ Exarrpl e 18

3- (R) (Benzyl phenyl car banoyl oxy) - 1- (4- oxo- 4-t hi ophen- 2-yl butyl ) - 1- azoni abi cy
clo [ 2. 2. Branpeé? + Picbamtioccfatyst apehtylthiophen-2-yboethyloagbamy! chiotidesi sed

di od f
(VB0 doy 10355 ! 09 (m
PEcers 9 10 TBA oo ey L LGP 02 5 ey A5
illzi)l) : :;»15%3 rfrethylérhé phl&nﬁ@ a8, 1406°C¢ m)aszbd)ded 388y (with smrH)gF 440998 (03;9 zgm)rpl) Eafog ( Ime
16’5 ( Ry (BTSRRI Pearb i aug e Hibat sing Raclobhak e B port s OTF,
bi cycl of 2. sfﬂrrﬁrpcnitraum tetmpefdturerfoa 64 thatrs, fﬁﬂexed fdret botmp(amddZSA/asursyrmrhﬁl sed
oot 8 B, 1B LA Lgliens 0 MR e e,
3 11 (m  Thekane. ThESrGariOsdclutionoids) ccfﬂ,cerara{teq tolyigifl 4.9, @ 2034 mend)), of 4, LHGwi s

o5 (ghooéﬁém‘i&% F%'/tﬁ‘-@%ogi‘ic 33(7[{]4@}??{3‘ 4 9tbsi A1), 48 (m246 573 (nH)! o),

3- (R) (Benzyl phenyl car banoyl oxy) - 1- hept yl - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

trifl uoroa}@ Late The title conpound was synt he5| sed according to nethod d.
The yield FthOH(S i hal step was 17 ng , 23% 'H NWR (DVBO ds) : 8 0,88 (m
3H),128(m8H) 1,62 (m 4H), 185188(m2|—|) 2,18 (s, 1 H, 3,02 (m

(m 1 1 BlaBieis Thg oigpatedsy o (e lpsinippRo-hetniarpriBagfn - © 01
1-(2- Bﬁnzwhmmhkwyl)aréby(l)?)-(abemahicpbmwz Lyudtamm Yiromyde. 1- azoni abi cycl of 2. 2. 2]
octane; trdgA %OH?? Cr%r[n% eof bis-thiophen-2-yimethylcarbamic acid-1-azabicyclo[2.2.2]oct-3-
(R)yl ester, 7.5 ml of tetrahydrofuran and 0.46 g (2.25 mmol) of 2-(3-
bromopropyl)thiophene were mixed. The solution was refluxed for 4 hours and allowed
to continue stirring at room temperature for 116 hours. Ether was added and the
30  suspension was stirred for 30 min. The solvent was extracted and more ether was
added. This procedure was repeated several times in order to eliminate the alkylating
‘agent: Finally the suspension was filtered and the residue (?ried in the vacuum oven.
The yield was 0.69 g (1.22 mmol) (81%). 'H-NMR (DMSO-ds ) : 1,78:2,10 (m, 6H),
2,34 (bs, 1H), 2,82 (m, 2H), 3,21-3,46 (m, 7H), 3,89 (m, 1H), 4,54 (m, 4H), 5,06 (m,
35 1H), 6,95-7,01 (m, 4H), 7,07-7,11 (m, 2H), 7,38-7,49 (m, 3H); MS [M Br] 487; mp:

143 °C.



30 The title conmpound was synthesi sed according to nmethod d. The yield of
the final step was 20 ng, 25%'H NWVR (DMSO-d6) : 8 1,54-1,94 (m 4H), 2,20

(s 10, Sdfufgihil H):-3,28-3,55 (m oH), 3,85 (m 2H), " R&fEpdiSho (M 1
H, .4,53 (s, 2H), 4,91 (s, 2H), 5,02;4m 1 H, 7,18-

[ M CF3C00] +: 471. WO (12/0; 18.11 PCT/EPQ:/I;11~9 2C Exarrple 22

Benzyl - ( 4-Methodofshenyl ) car bani ¢ aci d 1-azabi cycl o[2.2.2]oct-3-(R Yyl ester
The title conmpound was synt hesi sed according to nethod a. The yield of the
final step 5 was 1110 ng , 13% 'H NWR (DMBO-d6) : S 1,16-1,52 (m 4H),
1,81 (s, IBxamgle42 23%7 (1 SMepa@tion- 3, oF (n1-hepw-,B-(R)(@&ebmthimphgn-M, 84

' (1$AI I2|;I) y(I'IJQ)g lﬁ"enz %E})X'%R&M%Bhgmﬁyhdzgéiodgénﬁ*@' Az ORI ai)l cyclo[2.2.2]oc

tane; tiri f30uomgac€@O&t enribis) t bt | pheryhihisphen-deys  etivhe shbathiacadd ditragat o

met hod d bT%IoYQ fbﬂ)c% I%]y? eL epq}eréﬁggoh\/@dsmlﬁnlr@ DMgé%Tol\{ﬁs[Mu%ﬁ%%g 395.

15 Exa
3-(R| Benz(9140( Mmhdlp oofo pbptyy | Brosuidea meyée oaq,qedl /{\fBarplsemmgppwyﬂg)wt lataram abi cyc

;gcgrzdizné] gﬁb%ﬁﬁ%’dkéu#ﬁe @%%Fgﬁfgefd-rt{}he na s ech\g/\}gswﬁg %&E Qg%@ﬁ&l%s
[ M CF3C00]MegadBBnd Hiutboaaniphe, ReviBesly \congitidnedyadtcept Bamsc witbi@1 M NaH,PO,
2ceor dlny P TBensaeloT RS, ceied REmpichlfo P RS RS BB Bt 2507y
H Ng/RZ(5 DNBa@sG6gnd: ’thla?1 g}thr]aa timéwa(th @Hp{ Cl; @S, dndity @wgay 21H1}s,tarﬂu$g inaBBiafss, 1
: 5 4
4 85 (s. {'lﬁ_’ﬁ %@nl%@n gferv ?V%r&as :%Itfcf/lﬁﬁ\ 3 41%5§1m go@ Me+§g‘ soilfliort i) -
1- Al Iyl - 3-GHROMN@HZI (2 p)tﬁhylsotnﬁorbmybut@n)zedwalzeﬂﬁ)mg cfymdl;c({a Xin2lpRiideg)ane; 30

trifluoro Le Th itle c nd was synthesi sed according to. nethod d.
The vyi el dqﬁg et% fevﬁgéra{eéjtet&??y%%s 9 ng, 19% MS [M CF3C00]+: 391. Exanple

27 3515 . The yield was 12 mg (34%) of title compound. 'H- NMR (DMSO de):d 0,88 (m
ch?néBenfCMM Egb?;'g{eaﬁ—ﬁt Z%'EDQ' 1960 7y, ColB P 7RRY S es i '3%% XCEQ{Z 2.2]
5,99 (m, 1H), 7,01 (m, 1H), 7,21-7,39 (m, 6H),.7,49-7,52 (m, 1H), MS [M-CF;COO]" :
441 '

20 Also included within the scope of the present invention are pharmaceutical
compositions which comprise, as the active ingredient, at least one quinuciidine
derivative of general formula (1) or (1) in association with a pharmaceutically acceptable -
carrier or diluent. Preferably the composition is made up in a form suitable for oral
administration. |

25 The pharmacéutically acceptable carrier or diluents which are mixed with the
active compound or compounds, to form the composition of this invention are well-
known per se and the actual excipients used depend infer alia on the intended method
of administration of the composition.

Compositions of this invention are preferably adapted for oral administration. In

30 this case, the composition for oral administration may take the form of tablets,. film-
coated tablets, liquid inhalant, powder inhalant and inhalation aerosol; all containing
.one or more compounds of the invention; such preparations may be made-by methods.-
well-known in the art.

. The diluents which may be used in the preparations of the compositions include

35 those liquid and solid diluents which are compatible with the active ingredient, together
with colouring or flavouring agents, if desired. Tablets or film-coated tablets may
conveniently contain between 0.1 mg and 500 mg, preferably from 0.5 to 200 mg of



WO (12/ G 1 $~1 PCT/EP(11/1slfi9 27 The title conpound was synthesi sed
according to nethod d. The yield of the final step was 13 ng , 25% M5 [M
CF3C00 ] + w@&sfkxpmpl e 28 5

3- (R) (Benzyl phenyl car banoyl oxy) - 1- [ 2- (;4- met hoxyet hoxy) et hyrfT/fapglélr?ll%gbl cyclo
[2.2.2]octane; brom de The title conpound was synt hesi sed according to

met hod c. adlive iggretignfThe hirhdlam adonpbsifioneasial @ontan bet@é% 1p,g IdndNWDC(;[QVBO de)
: 8 1,55-1,7 2

(s, 3H), b?ge %gkéfo(‘?;% t‘i(§8§ “g§f79§%n'”9ﬁ%'e“(‘3’“9@“ttgﬁ f*fr%% (“ZP gesq ef fhfo 2H)

4,99 (m 1bbmp3unh7of6e35ra(mmd49|ﬂ)) or Nﬁv&n%&ﬁdnﬁ oﬂﬁ@deﬁ?@@@fe%t 3r9d duratnon of
3-(R( Benz hen I ca ba%I oxg%méa@hene azoni ahi cycl of ] oct ane;

" brom de 15 taldé‘ E9REH A ))?ﬁt‘ﬂ Qédﬂa@@srwﬁagtwﬁ@v ﬁ’éda@etsThe
yield of tQ@dﬁ@ ﬂ@'an&t%@@g@’?ér @éipaé‘rﬁhala@t%&n&obhlomm ( DMSO- d6) : 8 1,55-1,75
.(m 2H) 1,90 (m H)) I-2)310 1
3,31-3,51 (m 6He CQ”‘@GUfQCIﬁ o th% presegh Ir{@nhqm)or Bf qrma(:ﬁwtlcaH)compo&sudnsw (m
15H) . 'VB [ MbriBsihitig héh; miR) @elu d 464 @ TRE 230 anonfst sterq% _gntiallergic drug

pro Irabi Cycl o

3- (R)(Benznghenyl car bamoyl oxy) - %&‘i 3-t hi ophen- azo
[ 2. 2. 2] oct &ier mqsvﬁh@mesrwesq i vr@ttnt@ﬁﬁ@wmuuwoyymem@satg@d sagusitidi wsp ino

met hod c. {HRarakkRbst 25 % ep was 970 ng, 82% 'H NWR (DMSO- d6)
b 1,55-1,69 (?n 243 : 1% Zd(%6ll m§§64l—l) 2,18 25 (s 1H, 2,83 (m 2H,
3,,01 (Qn 1 H, 3, 20 3,44 (m 6H), 3,85 (m 1 H) 492 {s, 2H), 500 (m 1
El)x, 8I 94- 7#}@,&%0@9]&, Adtid?- 7,40 (m 11 H. M [MBr]+: 461; np 95 C

anpl e
3- (R)(Benzyl phenyl car banoyl oxy) - 1- (3- phenyl propyl ) - 1- azoni abi cycl o[ 2. 2. 2]

3 t bro hod
o, The vi el d of Thop g el tRARGEAR Ins KSYER oA A e B ')
55-1, 69 (rﬁhezcmpoyn%ofztr@opwpemeverﬂtonlghQ gesults 1gn, hama mugcarniyy re@ptot (rr) 1

7 16”7 56 {hang 2l Wi i, ogerbegtam fy Sangd big are oo iped

PCT/ EPQ | |@lp\9 28 Exanpl e 32
3-(R) (Benzyl phenyl car banoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2]
octane; brom de The title conmpound was synthesi sed according to nmethod c.
The y| el d of tHdumpnamuscedpicregeptosstudies. 67% ' H NVR (DVSO-d6) : 8

, 73 (M 2H) 1,89 (m 2H), 2,20 (s, 1 H, 3,23 (m 1 H) 3,46-3,72 (m
6H) 4 02 (m 1 4,43 (m 2H), 4,92 (s, 2H), 5,03 (m 1H, 7,01 (m 3H);
7,17- 72038 (m 1?!4) blrrqu BrHNM35to  hypranl muscarBicargteptds wes performed
3-(R) (Benz hﬁﬁ‘@/ %@% \V C Nnoxy.) ] bi cycl
o0 [2. 2.2] oééc%(%ne I‘&.a’? uor %‘g%gt%t igélgﬁeﬁ\ﬁlt gg}%r&aou%% %@Wé A%s gl secfg
accor di ng €astiefpwort 2p°CTMempranedpieparatiens frwwst@hheﬁramﬂgct@@ qmgwese demstavs [ M
CF3C00 ] +:4 t
3- (R)(Benzy\&%ﬁg;lylégar rré)eef( 331319%}?639??1%% Otrﬁ% gHm]a_n L(’)SS(C)%IB'rC oMi’urwat%r%om a
bi cycl o[ 2. ‘Qerﬁ]'-@@ﬂane tri fI uoroacetate The title corrpound was synt hesi sed
accor 8*5]”9 tgzgeﬁ&%té#mmmsn ¥t R RémbraRe iphélkatithe e SusRnbld in BRB¥I MB [ M
3- (R ( Benz@lflﬁﬁbﬁgn@atr@imngﬂ éaygg/r:nl - heeMRysystiney | Taei membrasy sispensizoni a

bi cycl o[ 2. gastd QBERRSwitH fhk \titEPRGRDEUR for 60 min. After incubation the membrane

fraction was separated by filtration and the bound radioactivity determined. Non

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

Our results (Table -1) show that the-compounds of the present invention have:

high affinities for muscarinic M3 receptors, preferably human muscarinic receptors.

35
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2H), 5,03 {m 1 H),

MS [M CF3C00] +: 539. Exanple 41
henyl - 4-yl oxy) propyl ] - 1- azoni abi cy
he title conmpound was synt hesi sed
final step was 12 ng , 24% 'H

14 (bs, 1 H), 3,28-3,52 (m 6 H),

3,91 (m 1H},
7,18-7,47 (m 13H},
(12/ OS18~1 PCT/ EPOL/ 1s1G0 30 Exanp

4,10 (m

2H), 4,93 (s,

| e

2H),
7,61-7,65 (m 4H); MS [M CF3C00] +:

42

5103 (m 1H)1 7103_7108 (m 2H)1
547. 35 WO

3- (R) ( Benzyl phétiplesredisamppuosts ytthe fraeqtipnsayefanusdphie nalks fordpyadeptorazoni a

bi cycl of 2. &.1&dsqR4R

according to neth
NVR ( DMBO- d6)

10

qle th d
P85 préferadi BEOBRAES! 2 or Tiindrt prdleGBENMalTS. SYTL NED o€
8 1,50-2,19 (m 7H), 3,10 (bs, 1H), 3,28-3,51

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). Bronchial response to intravenous acetylcholine chalienge was determined

before and after drug administration and changes in pulmonary resistance at several -

time-points were.expressed.as. percent of.inhibition of bronchospasm..

15

The compounds of the present invention showed bronchodilator activity with
high potency and a long duration of action.

From the above described results one of ordinary skill in the art can readily

understand that the compounds of the present invention have excelient antimuscarinic



(m6H)1 3190 (m 1H)1 4110 (m 2H)1 4193 (51 2H)1 5102 (m 1H)1 7102_7109
(m 1 H, 7,197,37 (m 12H): MS [M CF3C00] + 507. Exanple 43 10

3- (R)(Benw(l)g Wyjlcar banmoyl oxy) - 1- [ 3- (4- net hoxyphenoxy)prolghyllllzm]mqﬁgni a
bi cycl o[ 2. 2. 2] octane; trifluoroacetatg,The title conmpound was synihésised

according to nethod d. The yield of the final step was 1.0 ng , 22%'H NWR
{ DVBO- d6) activitys(13) and thyg argysefud farithe yeptmeny of diseases, is whieh thempuscayinio

4
(1; gH)gz ?rrr\?g I l_ﬁ@pt& 4’%’71;}1%5%% ﬁwﬂ%gf%’?es@@t?md@é%%% Cﬂ.igt'?')ag 0% Qfﬁxg&t"&cﬁ
3-(R I( Fegﬂdlfpmaﬁy |d¢saa$%rhr9m@ut;s) asthn®, (Bosshial @:/t;ertreaﬂﬂylm gn@phmha,l grnay y| oxy)
ro FZL
) Eonggund was géﬁghgﬂ};%ed&a&@:ﬁ%ﬁ ﬁé}%o %,[%1 ‘g% %%EFO%EF"SI @agﬁﬁt ﬁ'r?éll step
was 105ngy enum unstablmbla(dwscoydt@;pasns and sehrania eystiy; mromlemalmua@sem 9gl—l)
2,632, 68 o 0)
i 2y P S rne Rl Syncfort. sl Pty S Ubho L anf B Qrordud wnd) 7
T) ,[ 37,( éghﬁaBBO\(an_llami‘bCzl’df{XB E[UIWZI@S%Q?”V mmd)msmamarngor example, ti‘)l(e )-1-az
ont & bi oy P aPEInt R ifle aksthOINRRERBIC beotu vP g BRAN A BN EROAR catey
synt hesi sestchas chrdhingbsiuctize potinaharyTtieeasee thfonit brdrehitis nagthmt egnd3tinites 12 ny

, 26% 1 o
3- (R}%llgenzL{;F(gWe ygég? asr%ll%ﬁ/l gs &YWBE{:’%&@&P % an Oe"ﬁlé'wr)' pr'8 nyr-lpﬁnéazoni a
bi c%/(r:] l o[ 2 RilNinetaneyrogenié bladderacettatnal 6r5Jré'$IE, tmstab& bladpen ogtosgesm and
synt hesi s i
200" 1+ N hf%f%’%%&e?né B iRy b piee A aSlryBE oo x@r&% T (En
6H) ) 3 88 cplitjs andHlivertiulits.(m 2H), 4,93 (s, 2H), 5,04 (m 1 H),7,02-7,15 (m
2 7,19 sk, 20
L VOB SRRl Bells Fodled) o eie 810,05 (D 1
3- (R (llenpylbphmwtlmzﬂiy Iaammdatojem))mbe@ﬁer( Bordprisirichy lcampoomd eh toxyilar Opgr 1) 1azoni
ccor di ng Paseuag e oo H o BrgBE R VA rhe s R B R SRS [
CF3C00 ]+for5mdireamdﬁxahrplsa|ra¢&y urinary or gastrointestinal disease.
1-[3-(4-Acetyl h
b1 cycl of 2. 2. 3] QAP AREENL E G Dige; o o B & iiping Y @@%ﬁ'ﬁ@&?ﬁgg' ]
accor di ng (ko alrlatm'@dndceu't'ballyyace:bdtablfe ¢dm®o{s|tnnalcosma§1ngvaascdtﬂpmd of 2&%ula H-
NVR ( O i) alfgztm(en%‘ 4r|:rpe lcé %% t‘o? h "Qat % gof O 15 &r 3
3,12 (bs %)( mafactjle of g medicgy thefreatgegnol g '
2H), , 5, 020(gastnolmstnnéltﬂﬁea($59l (m 2H), 7,19-7,38 (m 10H), 7, 48 7,53 (m
2 9, 85 N 0
3H% R)(Benzg/lsphelﬁky %‘aF Com g% %Ofiorﬁy%( ﬂ)Exra{rﬁo Acbaraégny unﬁ%‘ C(?)?"ﬁOSP'SER/I] laz
oni abi cyclco[nzrl@ng]a)cmrap@;ndt oi fdronalzo ) et alﬂ)ecé'mb?tusleldemcam})em?di cacivetteatlrig2

th T .\Was ,
SYow e PR L) O, JBHER e SRl Sl bl GRitEAE 10
(m 6Hp, 3o &2h¢man ?aJH)anlrﬁalSﬁat[éan herd Df uch 4restingnt) ar? leffective9amémnt &H ,

5, 03(m 1§%6finé)§52%rmulg9(l "Br al_b br7 ]p%aZmac%u‘lggl C],‘OQ'FBGSItIdn con71br?s§n g 2H;

MS [M CF
compound of formula (I) or (il).

Further, the compounds of formula (I} and pharmaceutical compositions
comprising a compound of formula (I) can be used in combination with other drugs
30 effective in the treatment of these diseases. For q_xa_mple with B, agonists, steroids,
antiallergic drugs, phosphodiesterase IV inhibitors and/or leukotriene D4-(LTD4)
:.inhibitors,.for. simultaneous, .separate.or. sequential.use in the treatment.of a respiratory.
disease.
The present invention therefore further provides a combination product
35  comprising |

() a compound accordihg to the invention; and



Exanpl e 50 _ o
3-(R) (Benzyl phenyl car banoyl oxy) - 1- [ 3- (4- ni t r ophenoxy) propyl ] - 1- azoni abi cycl

0 [2.2. 2] agbanesigiri fl uoroacetate 30 The title conpound Wa?cﬁlépﬁlzﬁ/fdt)sed
according to nethod d. The yield of the final step was 12 H NWR

(DVMBO-d6) : 8 1,50-2,27 (m 7H), 3,12 (bs, 1H), 329351(m 6H) ,
3,87-3,94 {m 1lil)  anather egmpaynd effedtive(is, thgrtl)earr@nogf@rresmratqw urpiogi¢al7, 38

(m 12H), 8,22-8,28 gy s%'d?nteé\/?al[o‘\ée Qfé%%ﬁ r516. 35 Exanple 51
3- (R) (Benzyl phenyl car banoyl oxy} - 1- c{r oxymet hyl phenoxy) propyl ] - 1azoni

abi cycl of 2. 2. 2] BEsimdtaneeys;, Bamﬁf@ta@ésaqt@ntlal\ﬁmozl 0518-11 PCT/ EPOL/ 15169 Bﬁ

t he
he LT compou sy MgRESongaph ) 8 T 2pd ooty bl
Benzyl ﬁ?&%ﬁﬁfﬁi&é&ﬁﬁi:%;g@e%?ﬁ%%ggé m%ig%ﬁﬂagﬁ_ﬁg;\é Spgldga Z;{:eﬁergheiru%% A gt -
. compou d/of | 24 ntadRhist

1000

\;I—\,I;ii6274gé Bde('ﬁi)c;S qu)smmta@fouss Sep_aret‘m or)ﬁem)entldal ask ifrthe nrezlﬂmenﬂpwre(smrataf;b
3-(9)( Benzélg& Slf“‘ny'-'jli IE:ar ti\/%yfhe Cofnp %é{% l% %byqsﬂ%lsi sattezr8' i g%a&lel@l fré'gz 2]
oct ane; brd @ephqwh@dl%tera@erfmruhwtOWesyhe tme@dts:éﬁ_ %ﬁ/gﬂ%ﬁaﬁgg«;ﬁ%@d C.
Th d :
i I e e peC U ECRC ARG
lH) 4,92 (s, 2H), 5,00 (m 1 7,19-7 m ' r]+: ;np
: 84 C EX | 4 e
1- azabi cyc?g}[j 299% ? ?Jﬁ%{ﬁmﬁm{d ? é‘?&%‘ﬁﬁ%ﬁ ng B theJ%l!fM%%eﬁ/rPﬁlﬁ%s?’éeed
accor di ng exampieshare givenTdyewa)y efl ikistrétianhanlyf amdibresiicd po basoris®®6d ag limit2g % '
NVR (CDCI3) : 8 0,9 (m 3H), 1,3 (m 4H), 1,5 (m 4H), 1,9 (s, 1 H), 2,7

{m 5H), 3,2 (m 1H) 3,7{m 2H, 47 (m 1 H, 7,2-7,4 (m 5H: M [ M1
] + 30315 25Examplel e 55

3-(R) (Buty Q,qb_sny k C 2. 2. 2] oct ane;
tl’l(f|)UOI’ oa%et t'e #m%ﬁ?%egé%ﬁb 1%:’55&&@!0[&2%%65.’?5@&}’% Jé)r ding to nethod d.
The vyi el-d Bie hﬂﬁeccfmnmlndyt&spsyﬁthemed atﬁ:orrgng tc30RgholiSa] The YiB1Id @D EHetfinaBatep
Ex le 56, o , :
3. (R (But yY 809 e 08, oMYR ERGIE T Jet- 406 b . 1267 86 c 5ol 2. 2.
2] octane; 32|(mf nltl))r4cﬂm&,t‘a~1l)e4,35(s‘,m, .17, € (raotq@ox S (ks1]sy8shesi sed accordi ng
to nethod d. The yield of the final step was 18 ng , 27% M5 [M CF3C00 ] +:
385. 02/ 0s18~1 PCT/ EP(I11/15169 33 Exanple 57

Example 2

3-(R){(Benzylphenylcarbamoyloxy)-1-methyl-1 -azoniébicyclo[z.z.2]octane,

trifluoroacetate

The title compound was synthesised éccording to method d. The yield of the final step
25 was 20 mg, 34%. 'H- NMR (DMSO-dq): 3 1,54-1,90 (m, 4H), 2,17 (s, 1H), 2,95 (s, 3H),

3,22-3,52 (m, 5H), 3,84 (m, 1H), 4,92 ( s, 2H), 4,99 (m, 1H), 7,12-7,37 (m, 10H); MS

[M-CF,COOQ]": 351.

Example 3

30 3-(R)(Benzylphenylt_:arbamoyloxy)-1-(4-methylpent-3-enyl)-1-azoniabicyclo
[2.2.2]octane, trifluoroacetate | _
'The-title-compound was*synthesised-according to method d. The-yield: of the-final step
was 18 mg , 25%. MS [M-CF;COOJ": 419. '



3- (R (Butyl phenyl car banoyl oxy) - 1- ( 3- phenoxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2]
octane; trifluoroacetate The title corrpound was synt hesi sed according to

net hod d. woewigld of the final step 5 was 21 nmg , 28% Mi-fMeo GERGO0 1+
437. Exanple 58

3- (R (Butyl pheny| car banoyl oxy) - 1- ( 3- phenyl allyl')-1-azoni abi cycl o[ 2. 2. 2] octa
ne; broni d&anPlghe title conpound was synthesi sed according to nethod c.

The yi el d3o(fR)(§;§,z§,|pr“gh RhAR 4. erd3¥hrdpyMYR.¢ 48) 8 0 84 (m
3 2- 3142?rlé2@]$9@an& tewée?ﬁac}tﬁ ?ssqur?ntb %591&(? :;%1 fgﬁ?g ?ZH) 4,97 (m

) 1H, 6 4% h'@@cle %o%ur% @% @%ﬁ%(s(c%d écc%mgﬂo%?’etﬁocﬂ 5d (T% y?é_g of t?uqual(s%p 2H);

MBS [M Br]
1- Al fyb-3 w(aR)ZUmgylasﬁ(eﬁlyu Nmmmsomsy)a 15671081 abj 4y); 120(122,20 2h0BHRIBE12

bromde T C d The |eId
ot the t1 A 1} SRREP I oB Tee B AR Sk e Saas 2 TR (. oy
1,21=1, 34 rmrrﬁHBl—D 20-7,380#1, 128); MS [R/DCE;{GOQ]-[)4711 70-2,18 (m 4H), 3; 15 3, 40
(m5H), 3,61-3,67 (m 2H), 3,82 (m 1H), 392394{m 2H), 4,95 (m 1 H),
5,62 (m 2H), 5,97-6,01 (m 1 H), 7,26-7,44 {m 5H) ;M5 [MBr]+: 343; np :
141 C. Ex&mmeled 25

vl {04 CRRE@ehepphagRtaat) Jk’éﬁﬂ SR ko b AE 81 Bleihel Tt b
d. The yi &remisle the final step was 13 ng , 9% M5 [M CF3C00 ]+: 347. 30

Exanpl e 6%pe i)
3-(R) (Butyl %He%g?rgg?% £ Wasf sg(nthesised accordm f.n eetlrz]%dnlcagp% '(? 9 ?fzt h% f'ET c?&pane

trifluor oneer20engh@0%. fmewam cwass wanm(mem)a@cmr@; nng) taysmehhod d.

The Lol d185 3 e EoNAL o8 BB AR FY (i, 3% 4B &M HTEDbn) ), BB (S VO

3- (R (But yHp 866 ©8r(Hamd) I7c20¢7,53 i, Ok, -71507,6Mmi(ah el 0 [I2-E2)* 24532tmpe

trifl uoroqlgf (?te The title conpound was synt heS| sed according to nethod d.
The yield ot tThe final step 5 was 16 ng , 23% MS [M CF3CI)O]+ 345.

Exanpl e 63

3-(R) (But g gpeyé car banoyl oxy}- 1- ( 3- cyanopropyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct a
ne; trifl uoro Cetate |0 The title conmpound was synt hesi sed according to

met hod d. 1-Miiyl- 9+(Bb(beniylphe1yﬂcarhbmymyMazdﬁlabmyploZQ%Z]hﬁahM CF3C00 ] +:

370.
3- (R (lr:aéut y+ qﬂenyl car banoyl oxy}- 1- cycl opr opyl net hyl - 1- azoni abi cycl o[ 2. 2. 2]
15 oct ane7he fitief ¢mnpmmda’aaastsyn1lﬁestsbdiabmrdmgm@mwwdas EumynbﬁsafSWﬂr&?al@w Ing to

g‘;gmd d. Thga%' & 9685 VENUR BMSEER): ¥38521 59 (m, 3, Yol M 3R (nfd

1H) 3,27-3,41 (m, 4H), 3,79-3,90 (m, 3H), 4,92 (s, 2H), 5,03 (m, 1H), 5,61 (m, 2H),
5,98 (m, 1H), 7,20-7,38 (m, 1OH);‘ MS [M-Br]": 377; mp : 70 °C.

25 |
Example 7
3-(R)(Benzylphenylcarbamoyloxy)-1-(2-hydroxyethyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate
The title compound was synthesiséd according to method d. The yield of the final step

30 was12mg, 19%. MS [M-CF,COO]": 381.

Example 8-
3-(R)(Behzy|phenylcarbamoyloxy)-1-isopropyl-1-azoniabicyclo[z.z.2]octane;
trifluoroacetate

35 The title compound was synthesised according to method d. The yield of the final step
was 17 mg , 26%. 'H- NMR (DMSO-de): § 1,24 (m, 6H), 1,64-1,89 (m, 4Hj), 2,20 (s,1H),



20

3-(R) (But yl phenyl car banoyl oxy) - 1- (2- et hoxyet hyl } - 1- azoni abi cycl o[ 2. 2. 2] oct a
ne; trifl woeassisate The title conpound was synt hesi sed acggf/g' &gﬁ%@ met hod
d. The yield of the final step was 198y , 25% M (M CF3C00 T+:' 5. 25
Exanpl e 66 '

3- (R) ( But yFBREMATDarBaRRA G D13.68 (@ Abkyed BonDbdOF - 2R E&6i @bitthcl of 2.
2. 2] octang2073d (mjooopaes atiecriloed|:t3ze. conpound was synt hesi sed accordi ng
to method d. The yield of the final step was 12 ng , 14% M [M CF3C00

]+: 431. 30 Exanple 67
3- ( R) ( But yExdmaplel & ar banoyl oxy) - 1- ( 3- hydr oxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2]

LT T S Y T O S
_ ]+ 361. Briflwoleacsfate ' | o
51" ont ane: T AR G HolE s Sthogrdlasrdiin o mEbErBITHESI cafrering! depi o
CorPOUN s, 5 GO TR T S ) 51D
1- ( 4- Acg? o%ﬁy)bgt@l(?--@{)( ﬁ??@u1®4%r?$ﬁy?8§mn?%ﬁy§ B3 (@74 A192ds.c2HB] 8.02. 2] oct

ane; tro flonegcee@aya7The 101} | RsqRoBRTBbNesyesynt hesi sed according to
method d. The yield of the final step was 10 ng , 12% MS [M CF3C00 ]:

417. 1o Exanple 70 :
3- (R) ( But yiExamepig10ar bamoyl oxy) - 1- ( 4- oxo- 4-t hi ophen- 2-yl butyl)-1-azoni abi cyc

I 2.2.2 , i fl tate The titl d t hesi sed

nccor di ng TEOTR Rl R BB ey anoRthe LW ey IR 2 200 N [ M

CF3C00 ] +:octare; thifludroa 71 .

3-(R) (1I§Lt ;I)Lh%r{ lnyI clzjir banwglfeox é 1- (4- phenyl but L\% 1-azoni abi cycl o[ 2. 2. 2] oct a

ne; trifl uorogge%oﬁ'{pguﬁg{ tAYT estﬁéﬁﬁﬁ%ﬂ@' © rg% $ekildeyield ebingifing! ster net hod

cé;( Thle yi7 atab 08 ridie ToREH- NMR BMIBY.)LT 5 MI67-299%m M), M, 1£FSN9) 10150 435.
anpl e

3- (R) { But 3%%@%910@ é%a%y}'gk?)@lm'@J'l[)eehﬁ?(ﬁrr"‘o‘l)k'ﬂ)pﬁ@ﬁd%y?*ﬂﬁ: SB (M. 1HRZ A abi cyc
o [2.2. 2]7s2 @ner0);ims fhior,caegtabg 25 The title conpound was synt hesi sed
according to nethod d. The yield of the final step was 21 ng , 23% MS [M

CF3C00 ] +: 453. Example 73

3- (R) (But Hxahfw h¢ar banoyl oxy) - 1- hept yl - 1- azoni abi cycl o[ 2. 2. 2] oct ane; 30
trifl uoro%g(%t) te The title conpound was synt hesised according to nmethod d.
The vyiel d6 zylphenylsarbampydoxy)-1rgyclopropyimethyl \vezariabisyclpi2.2.2D 1 .
Exanpl e 74ctine; trifluoroacetate

1- (2-Benzyl oxyet hyl ) -3-(R) (butyl phen fc,ar'bam) | oxy)-1-azoni abicyclo[2.2.2
oc'g ane: t ﬁhfﬁﬁgpgégéyrgt\&ag éynltlhgms%d acgordmg to me%hod )é) The yield of the fi>n/al ste[p ]

was 9 mg, 14%. MS [M-CF;COOQ]": 391.
25
Example 12
3-(R)(Benzylphenylcarbamoyloxy)-1-(2-ethoxyethyl)-1 -azoniabicyclo[2.2.2]
octane; trifluoroacetate '
The title compound was synthesised according to method d. The yield of the final step
30 was 22 mg , 32%. H- NMR (DMSO-dq) : 8 1,12 (m, 3H), 1,58-1,90 (m, 4H), 2,19 (s,
1H),-3,12-3,15 (m,1H), 3.,28-3,53 (rﬁ, 8H), ‘3,'75 (m, 2H), 3,90 (m,1H), 4,91 (s, 2H), 5,02 -
(m.1H), 7,20-7,37 (m, 10H);. MS [M-CF-COO]"; 409.. |

Example 13
35 3-(R){Benzylphenyicarbamoyloxy)-1-(4-ethoxycarbonylbutyl)-1 -azoniabicyclo
[2.2.2]octane; trifluoroacetate



The title conpound was synt hesi sed according to nethod d. The yield of the
final step was 22 ng , 25% MS [M CF3C00 ]+: 437. WO (12/(1s18. 11

PCT/ EPOL/ X8 (9084 Exanpl e 75 T/ER( 15199

3- (R) (But yl phenyl car banoyt oxy) - 1- phengyhyl - 1- azoni abi cycl OFS 5t Ef tane;

brom de The title conpound was synthesised accordi nga_@o met hod c. The yield
of the fin e*&iéeﬁ?@%ﬁ wWESGYRigesisesbageording IqVRethpNBD- UB) vield ®f thegdthal step3H) |

1,27-1, 34 . flgod 1+ 6 4 7H)
L.27-1,34 \/(/591:2!#}9 foof %WR((%\AS%'Q:@;G(%PQ ﬁnﬁ?ﬁ)( Taght 7 4B ?ﬁ)‘ %1%:3 R
[M. Br]+: rm@ﬂ) 58 5169 zﬁazmraﬂ )e3,86 ( h01H) 316 3,42 (m, 8H), 3,82 (m, 1H), 4.06

- 3-(R)(But WHP'Z?I')M{ ggfé)gp@ ﬁ"l [;15% W&ﬁ;%é oni abi cycl o

[ 2. 2. 2] octane; “br'omd ound |ng to
met hod>c. The yield of the final step was 520 rrg , 81%'H NWVR (DVSO d6)

‘8082(mE,&H)|e]1424131(m 2H), 1,39-1,47 (m 2H), 1,70-2,20 (m 5 H),
326(s % 35-3,70 (m 13H), 3,82-3,86 (m 3H), 4,94 15 (m 1 H),
7,26-7,44 % )(E!#Wlphesymerbaanqyloxwab(4 hemiputyl) -azoniabicyclo[2.2.2]

Butyl (4 fdceaie Pirfdro st e ¢ aci d 1-azabicyclo[ 2. 2. 2] oct-3-(R)yl ester
The title corrpound was synt hesi sed according to nethod a. The yield of the

final stepghgditigeeompegnd wgs symthegised-acopdivd PVBEheEs)d. The YiEl@2f (nmfmal-Btep

é gg 11054 V&f@h‘gg 4-8‘333‘%%%?( <EMsc§d4)9 %1 §2)1 ﬁf%ﬂrﬂférﬁ!) 13%28? n}?sf%g 1@@
Exarrme m 52,63 (m, 2H), 3,00 (m, 1H), 3,18-3,42 (m, 6H), 3,79-3,86 (m, 1H), 4,04 (s, 2H),

3-(R) (But )g eyﬂ@a?or W@ﬁ %F%t % @\ﬂ dFI Be)réﬁp%goxy) propyl]-1-azoni abi cycl

0 [2.2.2]ocCta was “synt hesi sed according to
method c. The yield of the final step was 390 ng , 75%'H NVR ( DM5O- d6)
8 0,82 (MExA |91526131(m 2H) 1,40-1,48 (m 2H), 1,70-2,17 (m5H),
32037% 3,86 (m H, 4,02 (m 2H), 4,94 (m 1 H), 30

6, 95- 2500 3 (Wylphemzlcarwwxnﬂﬂ)? (#-fgrgphenaxy)propytl-1Meopibicyicda: 455

”p- 126 C, 2 bRe; Fifluoroacetate
3- (R (But %_ phenyl car banoyl oxy}-1- ( 2- phenoxyet hg@% 1- azoni abi cycl o[ 2.2.2]
oct ane; Hfititle campowed was swt;wﬁgémgorﬂm tg ids ddie aeibeidhe gnalostepet hod

. Th fthexbj 9

?ngaﬂ' eg 23 mb L 2504 "G} NI ROYRD- %@0@%521% e PRI, 596,457,
(m 9H) @19@4)( @»28135@ (madkn 3@t (MRHY), 4029851, @), 4.93s, 2A),08,02 (m, BH}} 6,95-

7, 24- 7{3( g@*@b (ﬁﬂ%—; ) M3 MEBFCIOP. 4o, VO 02/ C518~1

PCT/ EP(I 1
3- (R (Butyl phenyl car barmyl oxy) - 1- ( 3-t hi ophen-2-yl propyl ) - 1- azoni abi cycl o

[ 2. 2.2] ocgagﬁ,'pkpqg)m de
3-(R)(Benzylphenylcérbamoyloxy)-‘l -(3-hydroxypropyl)-1-azoniabicyclo[2.2.2]
octane; trifluoroacetate
25 The title compound was synthesised according to method d. The yield of the final step
was 12 mg , 18%. 'H- NMR (DMSO-de) : & 1,54-1,88 (m, 6H), 2,18 (s, 1H), 3,09 (m,
1H), 3,23-3,49 (m, 8H), 3,85 (m, 1H), 4,84 (m,OH), 4,92 (s, 2H), 5,02 (m, 1H), 7,19-
7,37 (m, 10H); MS [M-CF;COO]": 395.

30 Example 17
1-(4-Acetoxybutyl)-3-(R)(benzylphenylcarbamoyloxy)-1-azoniabicyclo[2.2.2]
octahe; trifluoroacetate
The title compound was synthesised according to method d. The yié-ld of the final step
was 9 mg , 12%. 'H- NMR (DMSO-dg) : § 1,40-1,70 (m, 5H), 1,81-1,81 (m, 3H), 2,02

35 (m, 3H), 2,19 (s, 1H), 3,03 (m, 1H), 3,19 (m, 2H), 3,26-3,46 (m, 4H), 3,80-3,84 (m,
1H), 4,04 {m, 2H), 4,92 (s, 2H), 5,01-5,02 (m, 1H), 7,19-7,37 (m, 10H); MS [M-
CF3COO0J": 451.



5 The title conpound was synt hesi sed according to nethod c. The yield of
the final step was 1100 ng , 62%'H NVR (DMSO-d6): (err) 0,84 (m 3H),
1,24-1, 31 1,42 (m 2H), 160221(m7H),2,85( v0- 3, 50
(m 7H) . V&m'z"m}s’d (m 2H), 3,85 (m 3<H, 4,93 (M 1 H, ‘%démi”é%

2H), 7,28-7,43 (m 6H); MS [M Br]+: 427; np: 1-27 C. 10 Exanple 81

3- (R}(Butyl phenyl car banoyl oxy) - 1- ( 3- phenyl propyl)-1-azoni abi cycl o[ 2. 2. 2]
oct ane; br 18 The title corrpound was synt hesi sed accordi ng to met hod c.
The yield of the final step was 280 56% ' H NWVR ( DMBO- d6) 8 0,84 (m
3H), 1,23 %(@@wﬁylpbﬁpylcgrbmnquwé (Z'H)XO itmepberzé -ylbwityhrd)- azozua:mquw 2H)

£ 3,00-3,78 [émz]&ﬂsnest.%ﬂ,&%céca@ 4,92 (m 1 H), 7,20-7,42 (m 10H; M [M
Br]+: 421; anpl e 82 Phenyl t hi ophen- 2-y| met hyl carbam ¢ aci d
1-az ab|5cycT h@[ﬂﬁe zomp@@ﬂd wa§ RyRthesispdeaccorgingHe method ¢ dig i@ ofiis fisginateresi sed

- accor 8 10 k8 bRy TN Kol LR ek | ohFl 48 1T 1o 10%

3,04- 3,33 érﬁ;H )13,88 (m43lsﬁ 3(22 (ra, M), 3206146 (s, 4HDHB, 8868 71D, 983 {sn2H)1H,02

Zi ﬁ/gZhslg) H?F»heny pr@r‘l %%?q Ogh%%§%§%x%oll4§§om abi cyclo[2.2.2

] octane; brom de The t|tIe corrpound was synt heS| sed according to nethod c.
The vyi gldafan;ap@.]glnal step was 160 ng , 80% H- NVR (DMSO-d6) : 1, 65-2,00
(m 4H), 2,20 1H, 2985303H§ 3,32-3,52 (m 5 385392(m1
H), 4, 98- é‘@(ﬁ@nzylshjpnylsamnmlomp ~[3%; demh{enpxy)@mp -\Bz¢nie Br]+: 357.

Exarrpl e 84ic clo[222]octane rifluoroacetate ,
1-(3- Phenoxypropy F-3 Ep enyl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- azoni a

35 bi cycl djhg tile zpm@@wewa$ pyrthesisedaseerding trietiod |d Toevisidiatithadisal step

450 B (NGB0 7 b IR Ay ST il cald) 1l AT MR AP 0

1-(3- F!hen)(rlnpﬁidp)%l'm (@, (IR ( pERBYAX (M, G eh8@{rp] HhX B)a7c(a1r (24,98 X3 2H)- B2 i a
bi cycl of 2 gﬁgﬁﬁ&ngéo <Ed1f:J’|_yi() g(iﬁ}ﬁ_ri 59'915? h]nt gH}:%n?gsur@_lwasMy@é heIS| sed

accordi ng tb step

NVR ( DVBOGFe$OO]'S487.72-2,3 (m 7H), 2,58 (m 2H), 3,0d-3,48 (m 7H, 3, 84
{m 1H), 504i(m 3H), 6,92-6,94 (m 2H), 7,20-7,43 (m 11 H: M5

[ MCF3C00 ]+: 461. |0 Exanple 86

1- ( 3- Phenyaxaimipld 26 3- ( R) (phenyl t hi ophen- 2- yl met hyl car bamoyl oxy) - 1- azoni abi.cy

I 2 The t th d
ccoor d'ng B ERfEuphEEHTARIOBI et budhiSRERENTLL AR 190, *NE [
CF3C00 ] +trithgwoadetatexanpl e 87
1-(2-B
b et ol 3 BEHE oMb bR BRI RA0RN S R WL e RATB R e 1
accor di ngwee 1|7Hng1od3% 11HheNlWR¢DMS®f—d50 hé& Ofd8niat, 3t)ep,28dmpdsl),14,62gm, 48126 MS

M CFB(I) 8
1 3 (3 1y dPak S 7 RORy T S92 By 13 M1 e RZS-AMET e Moyl oxy)
1- azorztSabnblycAIQE[(s 2Hp 50Tt @metH)t 7,2047\87r(0nd 6Ha S PE- GF};QQ@]fl‘BSCOWpOUﬂd was
synt hesi sed according to nethod d. The yield of the final step was 11 ng ,
28% MS [M CF3C00 ]+: 493.

Example 21

1-(2-Benzyloxyethyl)-3-(R)(benzyiphenylcarbamoyloxy)-1 -azohiabicyclo[2.2.2]
octane; trifluoroacetate .

30  The title compound was synthesised according to method d. The yield of the final step
was 20-mg -, 25%. 'H- NMR (DMSO-dg) : § 1,54-1,94 (m, 4H), 2,20 (s, 1H), 3,17 (m,
1H),-3,28-3,55 . (m, 6H), 3,85 (m, 2H), 8,92-3,99-(m, 1H), 4,53 (s, 2H), 4,91 (s, 2H),
5,02 (m, 1H), 7,18-7,40 (m, 15H);' MS [M-CF3;COOT": 471.



Exanpl e 89
1- Heptyl - 3- (R) (phenyl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2

] 30 oct a%()# DJ]I:Jl_uoroacet ate The title conpound was synt hﬁg}/?ﬁﬂ/%&gordi ng

to net hod e yield of the final stgp was 13 ng , 37% C00 ] +:
44.1. Exanple 90 35

3-(R) (phenyl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- ( 3-t hi ophen- 2-yl propyl ) -1azo
ni abi cycl Oé)?anipI@]ZQCt ane; brom de WO 112/ (1~18~1 PCT/ EPOLl/ 1~1&® 39 The
title conpound was synt hesi sed according to nethod c. The yield of the

final .stdpenayb(4flgoneghenyijsarbamic agik1cazpbiovelef2.2.2doct-r(R)yl ester m 7H), 2, 83

2H) ,  Sp{0s3, y el i 4H) ,
28 Syl oy sty ctod . T Tty 4
1- ( 2- Phlenosxaset 0 ng3-13%.( piebMR DIdERek) 28 yil 1Bet.hy (markbnbdl dsyIH)1 282o0ni a

bi cycl of 2. C . 1,de e t4 n It i a rdi ng
to met hod 257 {ReGT aor BT AE FIn o4 I PR, 2B SO PR
(DVBO- d6) [M+3] 13880-2,30 (m 5H), 3,20-3,73 (m 7H), 4,05 (m 1 H), 4,44 (
6s, 2H), 5,04 (m 3H), 6,91-7,04 (m 5H), 7,24-7,41 (m 8H); M5 [MBr]': 463;
np : 133 C. Exanple 92 15 :
1- Al lyl - 3-Exandmib@B8yl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2]

oct ane; brponm.d tit onpaLn i ' od c.

Thevi 4 d BAWE e LiNRBRy 0w 8RR P SRRRE Yl Ao dtphd

1, 40- 2, 30 ffiffluobddcetate 00-3,41 (m 5H), 3,813,92 (m 3H)) 5,04_ (m 3H), 5,61
m 2H), 93:.6, 05 1 93- . , , . MBS

[V B b Ttemmeohe vt subeie” adUrl e Tibined o YRR tiefinah o

1- azabi cyclvaf 20 thg2]20ed. - BIS([M-CF:@R0¥r39he title conpound was synthesi sed

according to nethod a. The yield of the final step 2s was 1400 ng , 17%

H NWR (DVMBO-d6) : s 1,10-1,60 (m 4H), 1,83 (s, 1 H), 2,40-2,70 (m 5H),

2,78 (M 2Eyam@e@d-3,08 (m 1 H, 3,87 (m 2H), 4,58 (m 1 H, 7,16-7,40

(m 10H); A -1-(3-phenylpropyl)-1-azoniabicycl
Vet hy! - 3 TR SRYE fidropheATRt apdthosfial. 1 Grehonyipromyil-tazonatioyrie. .
brom de Thi2.2.2]Joctaneptrifmandacetatesynt hesi sed according to method c. The yield
of the fi & A accob ERYBQy Hfe vield of tHtlnrd S8 (M
5H), 2,80 ﬁﬁ%&%ﬁﬁiﬂ%@%@zgé& i‘bc-c’?"% BE) 3 B3 B5 (m- 36, 4,89
(m 1 H, Wasl63 mg4R50m MBOM-CRECOOB54%:] +: 365; np : 203 C.
20
Example 25
Benzyl-p-tolylcarbamic acid 1-azabicycio[2.2.2]oct-3-(R)yl ester |
The title compound was synthesised according to method a. The yield of the final step
was 1070 mg , 11%. 'H- NMR (DMSO-de) : 5 1,18-1,30 (m, 2H), 1,45-1,55 (m, 2H),
25 1,83 (s, 1H), 2,25 (s, 3H), 2,43-2,59 (m, 5H), 3,01-3,_‘10 (m, 1H), 4,64 (m, 1H), 4,85 (s,
2H), 7,12-7,34 (m, OH); MS [M+1]": 351.

Example 26
1-Allyl-3-(R)(benzyl-p-tolyl-carbamoyloxy)-1-azoniabicyclo[2.2.2]octane;

.30 trifluoroacetate :
The title compound was synthesised according to.method d. The yield of the final step .
was 9.mg_, 19%. MS [M-CF;COOQ]": 391.

Example 27
35  3-(R)(Benzyl-p-tolylcarbamoyloxy)-1-(3-phenylpropyl)-1-azoniabicyclo[2.2.2]

octane; trifluoroacetate



WO 1) 2/11518A PCT/EPIl1 1/1al1 (9 .11l Exanple 95

1- Al Iyl - 3- (R) (phenet hyl phenyl car bamyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;
trifluoro s§g41 The title conpound was synthesised accgy, yet hod
d. The yi gﬁg&%@ﬁ%ﬂe final step 5 was 341 ng , 35% M5 [M CFé??I%"hQ"GE
Exanpl e 96
3- ( R) ( Pheri&e hijié pbmpqdm:lamamsm%emqe)i aDCQergh@nmtiyqﬂ' dpyhy yieldelohe dibalcjen of 2. 2.
2] oct ane,wtr1|fl HopQ, CEAW +t é e conmpound was synt hesi sed accordi ng
to method"d> '?H]&gyl rd o |na step was 16 ng , 41 % Ms [M CF3C00
]+: 485. Exanple 97
3- (R) (Phensg Eh?ﬂ ?fnyl car banoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1- azoni abi cycl o[ 2. 2. 2
] 15 octane; trifluoroacetate The title conmpound was synt hesi sed according

to net hod HR)mzypbewlearbamm)rﬁH-Bt(éw\%agxmhw)et é% H NWVR ( DVSO- d6)

: 8 1, 45- 328370 7 3,80-4,02 3
" 4,43 (m %F—é'%aglgg%'%ﬁ“%’%“é %5@&7 04 (r7n 18H)7 40 m 13H);(WB [K/?
CF3C00 ] +:ThaTille 20mpsundphas quthesnsed accordlng to method c. The yield of the final step
3- (R) (Phenet hen ak £An 0[2.2.2
ot ane: VB PO ohter AToUMReCI e PeR L R A e PR g (o
ETED}\/E(C))(EI d) 1FNes, 4 ehohH)fZSQBeés f37H)aB 29{3@5@51@@%31'482(1312l-(l)33%§$ |414;)1)(P;1¥8¥?3(5 (

m m
7H) é 825)8‘493? @%91299315& ‘%H?"S‘@*?ﬁ 79" (m 15H): MB [ MOF3Q00 ] +:
469. Ex le 99 30
3-(R( Pﬁgp. ?%ﬁginyl car banoyl oxy) - 1- ( 3- phenyl al | yl ) - 1- azoni abi cycl o[ 2. 2. 2]

oct ane; cetate The title conpound-was synt hesised according to
met hod d. 37RyBeneyigheiyltadaticydxydtiepheneting-14azonigbidyicléf. 2B octdneCF3C00 ] +:

467. 35 100
1-(2-Benz r‘g%'fget hyl ) - 3- (R) (phenet hyl phenyl car banoyl oxy) - 1- azoni abi cycl o( 2. 2
. 2] oakan@hettitle fcbmpomwsmhes\ééa @26ABH3e metmr/dzn’mymwheﬁnmmm itlhe

ComPoAne U b ekt e o SRR G0, TR (DY £AO R at1e el oter
b1 Cyel of ZW”"@‘%“(‘??“%’*"V”““W““’ i gle The LAt conpound was SyNthee seu
accor di ng 1“3 gg @, '@H{e “&ﬁéﬁ%r f‘?‘{1hén?g?la¢ step was 14 ng , 35%'H NMWR
(DMSO-d6) : 8 1,45-2,20 (m 7H), 2,82 (m 2H), 3,05-3,50 (m 7H}, 3,83-3,99
(m 5%) 4 94 rrh 1( 0%33NEF§A(QF3PC’£?)] 7,g61-17,09 (m 1 H, 7,18 1o
7, 44( 1 S, ; + .
3- (R)(Benzylphenylcarbamoyloxy)-1 -(3-thiophen-2-ylpropyl)-1-azoniabicyclo

[2.2.2]octane; bromide

The title compound was synthesised according to method c. The yield of the final étep

was 970 mg , 82%. 'H- NMR (DMSO-dg) : 8 1,55-1,69 (m, 2H), 1,85-2,04 (m, 4H), 2,18
25 (s, 1H), 2,83 (m, 2H), 3,01 (m, 1H), 3,20-3,44 (m, 6H), 3,85 (m, 1H), 4,92 (s, 2H), 5,00

(m, 1H), 6,94-7,00 (m, 2 H), 7,19-7,40 (m, 11H). MS [M-Bf]*: 461; mp 95°C.

Example 31
3-(R)(Benzylphenylcarbamoyloxy}-1-(3-phenylpropyl)-1-azoniabicyclo[2.2.2]

30 octane; bromide
The fitle compound was synthesised according to method c. The yield of the final step
was 880 mg , 79%. "H- NMR (DMSO-de) : § 1,55-1,69 (m, 2H),1 85-2,00(m, 4H), 2,18
(s, 1H), 2,59 (m, 2H), 3,04 (m, 1H), 3,23-3,44 (m, 6H), 3,85 (m, 1H), 4,92 (s, 2H), 5,02
(m, 1H), 7,18-7,36 (m, 15H). ); MS [M-Br]": 455; mp 101 °C.

35



Exanpl e 102
1- Heptyl - 3- (R) (phenet hyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

trifl uorowg%sqs_ﬁS The title conpound was synthesised acotdipg kReMet hod
d. The yield o e final step was 15,49 , 42%'H NVR (DVSO-d6) b 0,88 (m

3H)1 1128 (n) 8H)1 1155_2120 (m 7H)1 2182 (m 2H)1 3100_3150 (m 7H)1

3, 68- 3, 80 ExampsVB2 4,92 (m) 1 H), 7,18-7,43 (m 10H); M5 [M CF3C00] +: 449.
20 Exanpl g -1-(2-ph hyl)-1-azoniabicyclo[2.2.2

3- (R)(Phene(ﬁ):éenﬁ%lﬁ)rllrzn(yalcgrbam?ylox ( (p3 etnﬁxyethgrz 2-yl pr op’;l/l )[- 1- a]zonl abi cycl
0 [ 2. 2. 2] octanep;bromidé uor oacet at e The title corrpound was synt hesi sed

- accordi ng 1 e thAatha e syl dheocklitiid 1 heifbe Tt W98 v Bline fAEPAeRS (M

CF3C00 ] +: phe y am c aci
1- azabiscy wlag[3BO2mG], BT %. 3 H- F{)IMR (é)st -dgihed 1,61,23 GondliricBnie, %’j')ank?@sGSsed

accordi ng hod The f
" NVR (DIVISO%@):?%’ o'k3 4%n?;’ ¥%ﬁ'§‘ 6"% ;E%”ééﬁ?n‘% E%ﬁﬁ Qﬁ)sﬁ%%qsg%') gg)ga(m 5H) |
1,83 (s, HHY)7.0R(MAHR), BE7(NB8 Gh )2H)3MSIMBPE 46T mb HY,°C3, 59- 3, 65 {m 2H),
4,49 (m 1H), 7,22-7,41 (m 5 H; M [M1]+: 317. Exanple 105
1- Met hyl - 3- (R) (pent yl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane; 35
brom de TiExakiglé 83 conpound was synt hesi sed according to nethod c. The yield

f the f : NIVR , .

221 | R BB pan oy BRY it Pho pRAT R pH Y keI o
(s) 3H} 32.2®18ctdRey muﬂﬂmibac&a&o (m 1 H, 48 (m 1H, 7,24-7,41 (m
TN 1y - 3 BB SRTDPURCHET ST AR 25eg5ne- G Isinah & TP fel of Bp fupsiey
trifluoroaeRt@mg TBe%: M3 ¢gMcCrRDOJ": Was. synt hesi sed according to method d.
The yield of the final step was 10 ng , 35% 'H NWVR (DVMBO-d6): b 0,83 (m

3H, 1,21-1,28 (m 4H), 1,46 {m 3H)) 1,54-1,91 (m 3H) 2,30 {m 1 H),
32831,5415)@}“ 4 3,78-3,92 (m 5H), 4,94 (m 10 1 H), 5,54-5 64 (m 2H),

3 (s Qenta,@?%w BB iabhamd b Bk en iR o IorbpyRiHR 83038[72 2. 2]

OCt ane; t rgi¢yciér mﬂ%ﬁrﬁé kpifilibeacktate conpound was synt hesi sed accor di ng to

met hod dnﬂ:l:‘@ tlilégompoggd Evgs syn’tnesusesdtaec:%on\'%i1 nsg t:cL> métHod ci; 6l'ﬁoe )J\@d L)Mheq:g@gp

451. Exa
3- (R) ( Pentydspiieny|, cavh MeyMoRF)CAO(2-sahenoxyet hyl } - 1- azoni abi cycl of 2. 2. 2]

20 oct ane trifluoroacetate
Example 35
3-(R)(Benzylphenylcarbamoyloxy)-1 -[3-(methylphenylamino)propyl}-1-azonia
bicyclo[2.2.2]octane; trifiuoroacetate
The title compound was synthesised according to method d. The yield of the final step _
25 was 12mg, 28%; MS [M- CF,COO J": 484.

Example 36
3- (R)(Benzylphenylcarbamoyloxy) -1-(3-phenyisulfanyipropyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate

30 The title compound was synthesised according to method d. The yield of the final step
was 8 mg , 18%; 'H- NMR (DMSO-dg) : & 1,45-2,00 (m, 6H), 2,17 (bs, 1H), 3,00 (m,
2H), 3,28-3;41 (m,-7H), 3,83 (m, 1H), 4,91 (s, 2H), 4,98 (m, 1H), 7,18-7,41.(m, 15H);,
MS [M- CFsCOOY]": 487. '

35 Example 37
3-(R)(Benzylphenylcarbamoyloxy)-1-(4-oxo-4-phenylbutyl)-1-azoniabicyclo[2.2.2]
octane; trifluoroacetate



The title conpound was synt hesi sed according to nethod d. The yield of the
final step was 14 ng , 40%'H NVR (DMSO-d6): 8 0, 82 (m 3H, 1,23 (m 4H),
1,46 (m -1,91 (m 3H), 2,25 (s, 1 H, 3,28-3 398(m
1 H, 4 4 "”@E{‘ 4,95 (m 1 H), 6 987,04 (m 3H), 7. 23'@““%)""

[ M CF3000 ]+ 437. 25 Exanpl e 109

3-(R) (Pe ntTywepme rmynnpamrmaww Bykipgsised(Bcpidingyip praihed )d- Thaxigd abihe fiorlofter 2. 2]

t trifl t t
et hod . Aseltn; ¢ogs VR (FAPSGrBE BT Ra 0k B, 20yBE AR AR O
(ﬂi')il\/'SC}Z(llgg3 (mb 981),8%8¢ gmb?oH).A,Qs 'EZQ-Z-J)ZS,O(ZnGm 51I1<12 2;39?74385 gﬂ) 39@) 7735‘?&73 (EYB (rln
" H), ’ 4, 92 ( 7135%3007”"%’2@ %ﬁ@'éﬁj&?%@& VB [m CF3000 ] +: 435, rI?xarrpl e
110 35
3-(R( Igent n %car banoyl oxy) - 1- ( 3- phenyl al | yl ) - 1- azoni abi cycl o[ 2. 2. 2] oct
“ane; trif I%@“Hﬁ é ate WO 02/ 0s18~1 PCT/EPIII/1al~~9 ~3 The title conpound

waiZOS/ynt hessqmgsbnaymédylaermdsﬂbmdi nr(zmtmeﬂwlmfenbhﬁ)ﬁronﬂl 1gizopianas 4 ngy
9

1- ( 2- Benzﬁf%&’gﬁ?c "FR)tf'ﬁ'éﬂ'icS?Fg%&yl car barmyl oxy) - 1- azoni abi cycl o[ 2. 2. 2]

octane; t rihkltigecompsilmt Wad benthésided aueomningnd nmlsodsmmnes,ma@df aedmamte;g t 0
thod d. Th | d of .the f | st 1 %

451, 1§ BMAR14me1B0%; 'H- NMR (OMSO-G) : 6 1,5 0:220%m: 70578 10%s [, §7EL 1

1-[3-(3- Hy(ﬂf f?H thneafyémr QJ@Y?'(}W 3+ R, 6D e ), B1eD thC AR h &8sy isO 2N}, 711 5Z,08i a

bi cycl o [2 octane; trifluqgroacetate The title conpound was synt hesised

accor di ng f’b1 bhie Bv- @ﬁ@@/@bl@%f the final step was 12 ngy , 32% MB [ M

CF3C00 ]+: 467. 15 Exanple 113 :

1- Hept yl - 3- (R)(Ipentyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

trifluorode@e3dhe title conmpound. was synthesised according to nethod d.

g(‘e Yise| d.’: (ﬁ)(ﬁé?ﬁyfph@ﬁblcﬁ&%?né’ﬁomsl Eb5(2fﬁhIoroﬁﬁ%oﬁ«ﬁpfdﬁyl]q:ﬁiﬁﬁal’oltyclé15
anpl €

3- (R ( Pent@J%ﬁ‘]@ﬁ?P%aF"!fM?P@%ﬂe- 1- (3-t hi ophen- 2-yl pr opyI ) - 1- azoni abi cycl o

[2:2.2] OCt'ﬁ'Féqmetcbhfprl‘iH %@ @WF\@S.Q& Jd&@rdidgttbﬁ?néiﬁm)cdl heWesid oY e Tpai sesl
according to nethod ld o he final step was 13 ng , 37% 'H NM

R {DNSOdeyaS‘émgss@“(onMSsW CE@QOJ! @Q {m 5H)) 1,46 {m 3H), 1,60-2,14 (m
7H), 2,82 (m 2H),3,20-3,41 (m 5H), 3,50-3,70 (m 2H), 3,82 (m 1 H, 4,92
(M 14, BxaPdi6489 (M 2 H), 7, 25743(m 6H) MS [ M CF30001+ 441. 30

Exanpl e 115 Pent - 4- enyi henyl C clo t 3-(RYI
ester The ¥ ﬁ)(%e'EMWBGUH %)a )?}qsf%@ ”gﬂﬂ atﬁéﬁ%&"ﬁ%f)ﬁ(ﬂ’ “I"The yield
of the fi nabnkbidycs]s.2()6ctaBe; trlﬂ%roh‘cethl’d? (DMSO-d6): 8 1,10-1,60 (m 6 H),
% gg (bs %Dtltlgmmpgu%w%ﬁfyé%lsed accord’lng to(mn%tho d. T?ne ynelg’ 01;L Q\e{fmal sltep
was 14 mg , 29%; "H- NMR (DMSO-dg) : & 1,50-2,00 (m, 4H), 2,08-2,20 (m, 3H), 3,12-.
25 3,50 (m, 7H), 3,90 (m, 1H), 4,14 (m, 2H), 4,93 (s, 2H), 5,03 (m, 1H), 7,19-7,38 (m,
13H), 7,54-7,59 (m, 1H). MS [M- CF,COOJ": 539.

Example 41 :
3-(R)(Benzylphenylcarbamoyloxy)-1-[3-(biphenyl-4-yloxy)propyl]-1-azoniabicyclo
30 [2.2.2]octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 12 mg , 24%; "H- NMR (DMSO-dg) : § 1,50-2,20 (m, 7H), 3,14 (bs, 1H), 3,28-3,52 "~
(m, 6 H), 3,91 (m, 1H), 4,10 (m, 2H), 4,83 (s, 2H), 5,03 (m, 1H), 7,03-7,08 (m, 2H),
7,18-7,47 (m,13H), 7,61-7,65 (m, 4H); MS [M- CFsCOO]‘”: 547.
35



35 4,61-5,00 (m 2H) 5,70-5,84 (m 1 H), 7,22-7,42 (m 5H); M [ M1]+:
315. V\D w2/ U818 PCT/ EPUL/ 1S1G9 Exanpl e 116

1-Allyl - % 4 enyl phenyl car banoyl oxy) - 1- azoni abi Cngcqi/@m?n%]sQCt ane;
trifl uoroacet ate he title conpound wgs synthesised according to nethod d.

The yield of the final step 5 was 10 ng , 35% MS [M CF3C00 ]+: 355.
Exanpl e 1Example 42

Fz( ge) (2 ]ng? (ﬁé@&%kﬁgﬁewnaé&ﬂm&y&%ﬂ 11% (43?'?23?(?”%5355@16*3 oyl R&eemhiabi cycl o

oacet was synt hesi sed
accor di ngb!qycltdﬂﬁeﬁioqtanvhérlfwcupdc@tatet he final step was 15 ng , 42%'H NWR

. ng’EO( (rjn 6) Thg)u@te 386@ %421 &%Wﬁ% f%g?ﬁ @o%tﬁ&? gﬁ? %@rd §f’|_&§§ ﬂéglﬁ%@;?) -

{m 1|H) M@$9®-rﬁg992(/mHZHMR(DJVBK})-H5)4&5’(50281+9)(,m MBi)[ 340 R3C06D, 3.28-3419. 15
 Example 1

(R ( Pent S PRI Ar Do A 52 15 ) phER Ry B B 08 B b Tele1 o

[ 2. 2. 2] oc7@Tem, t1RHf;| S (c@FAEOTTNEO7L it | e corrpound was synt he5| sed
according to nethod d. The yield of the final step ;was 13 ng , 37%'H NWR
(DVMBO-d6): 8 1,55 (m 2H), 1,65-2,20.{m 7H), 328375 20(m 9H) 3,98
(m 1 H), Earhpld 83, 2H), 4,92-4,99 (m 3H), 5,70-5,83 (m 1 H), 6,98-7,04

571 Ry (bene RERyERRORY EslBmim Py ety 55’6??%3%%&% cyel o[22

. 2] 25 ocbivyelo[R2id]betanentdfiwdreaddtate i t | e conpound was synt hesi sed
accordi ng The |eId f t he. final

hod 1
OV 5 Thg tHE EaPbata e syEsfol pebina Bohe B8R e vy Bfhne g4 fted "
7H) 3, 56wWasAD lﬁ‘lm 1H3I\WFR (DMSD-tt) . 1400212,(99 7Hin 3, BHIbS JH}d3,288F1m 1

D e Bondraieh B Bk AP oS AP 38 8 RO sy oo

2] octigne,%2r(nf, l4t)r nae-F(38t(m, Toig); M3 |[B1- QFMPOA)d 504s synt hesi sed according to
met hod d. The yield of the final step 35 was 4 ng , 12% M5 [M CF3C00 ] +:
431. %li Bﬁ%ﬁ 11 PCT/EP(11/1SI1~9 -t; Exanple 121

1- (2- BenzytT oxyet hyl ) - 3- (R) (pent - 4- enyl phenyl car banoyl oxy) - 1- azoni abi cycl o
[2.2.2] ocBe(RﬁBehzylbhenyloarbatmiybxWé -[8+(5)6¢7,8-tetpahyridonaphtiainnitadpxpd

?K,f%gg?;%a «fpﬁ?ifggn%glc%fééﬁ/ ?L;Lodctglfle,t {}ﬁanrBS‘éeé{eeP 5 was 16 ng , 44% VB

1- L3 QGl Hy tle tiley pbrapownd) waoyitiesBed Recqprdimg- tanm’llgrr]cbqoideﬁ'pda yietdaitbe Fioalystep - azoni
i 2.2.2 1 T

aynt hosi S¥RSABIBS aPAGY ity WRHRISERaS3 Fedind ot ek 1T R AaTit vy |

i,zi/qb MsI [ RI68CR3@00] 3:10 451 HES@8E3,60 1A36H), 3,88 (m11H ), 3,98 ( bm 2H), 4,93 (s, 2H), .

- t t

5 tri 71 us et 10k GRERCRE Ml R R L Ll T e Cyﬁfﬁ*ﬁ 75" Bret nod

d. The yi €FgCODT B25fi nal step was 3 ng , 9% M5 [M CF3CO0 ]+: 413.

25
Example 45

1-[3-(Benzo[1,3]dioxol-5-yloxy)propyl]-3-(R)(benzylphenylcarbamoyloxy)-1-azonia

bicyclo[2.2.2]octane; trifluoroacetate

The title compound was synthesised according to method d. The yield of the final step
30  was12mg, 26%; MS [M- CFsCOQ ]": 515.

Example 46
I3-(R)(Beniylphenylc'éirb'émOyloxy)-1 -[3-(2-carbamoylphenoxy)propyl]-1-azonia |
bicyclo[2.2.2]octane; trifluoroacetate '

35  The title compound was synthesised according to method d. The yield of the final step
was 10 mg , 22%; 'H- NMR (DMSO-dg) : & 1,50-2,27 (m, 7H), 3,09 (bs, 1H), 3,28-3,48
(m, 6H), 3,88 (m, 1H), 4,14 (m, 2H), 4,93 (s, 2H), 5,04 (m, 1H),7,02-7,15 (m, 2H), 7,19-



Exampl e 124 20
1- Met hyl - 3- (R) (pent - 4- enyl phenyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

trifluorogg, ghe title conmpound was synthesised accor {,hod d.
The i el d bkl CU step was 13 ngg, 49% NB [M @3008"‘?'9“;@9%)

Exanmpl e 125

3- (R ( Pent7,38 dnyl Wf@nyl 447 BAMOR dXY,) 7 B5(t, t Nilop HeRR-D.7%1 §eabil ) M- aldni abi cy

clo [2.2. 2&}, @dt?] s{ar i fl uoroacetate The title conpound was synt hesi sed

according T0 d The yield of the final step was 15 ng , 43% 'H NW

(DVBO-d6): 8 1,4d-2,20 (m 11 H), 2,82 (m2H), 3,05-3,5 30 {m 7H),

358386¥¥ﬂmm|31)47492495(m 2H 5,00 (m 1 H), 5,70-5,84 (m 1 H),

© 6,93 7, Je 126
Phenyl t op@ﬁ%’?’f‘ﬁ’gﬁlﬁgﬁﬁéﬁgy& F%@l‘ﬁ'g@eéﬁuﬁg@p%’fhze@gﬁ%gﬁ (R)yl

ester 35 mmabms:l@[ara;z)}gntaménﬁmegﬁaﬁd according to nmethod a. The

Yy iy, e Bmeh R AR Tagcaldild (T et L B0 1R efdep, 20
§m1é73522(m51?mw'§2§:{d7ﬂ5'\48ggﬁgm’:?@k]i;:@%sk? ?\m‘ll] o 59,23 ZEDX 6| 991(29] 51 K

: : m , 1,47-7, m ) ; : anpl e

1-Allyl -3-(R) (phenyl t hi ophen- 3-yl net hyl car banoyl oxy) - 1- azoﬁabi cycl o[ 2. 2. 2]
oct anelo t rkEXdropled@cet at e The titl e conpound was synthesi sed according to
LD S R e N L
4,87 (s, 2bipycls[22]octarte;Hyiflureacettes (m 2H), 5,91-6,02 (m 10 1 H),

]7 +00 3; 302E->F<H9 tltfe J_coﬁogana%vag s%ﬁtheggéd §c@o)dn?g ROméired &. Mhelyi H}i of Me A4 stef3C00

1-(3- Phenoxgepn:bmg ) 2% ( B)-(NMBNPMSQ-dhént., BOﬁl%@mwFﬁaﬁlﬁérfayﬁd))x?)MiZ &oni a

syt hetd el 2EBorat i (B ruehod e Gt el 6 HRE T RRP AR50 oy

31 % M5 [, 1@53&86 6,91 (A72H), BxtepBe (2d0H), 7,48-7,53 (m. 2H 9,85 (s,NH); MS

1- ( 3- Pheny, ﬁ)b 5& )(phenyl t hi ophen- 3-yl net hyl car barmyl oxy)-1-azonia 20
bi cycl of 2. 5%3 Ae rifluoroacetate The title conmpound was synt hesi sed

accordi ng to method d. The yield of the final step was 15 ng , 41%'H NWR
(DI\/SOdG) Exaniplé®92, 18 (n) 7H), 2,59 (m 2H), 3,02-3,44 (m 7H), 3,84 (m 1

7 g 7 (%Hﬁ)@%"ﬁ'ﬁ%yﬁﬁrb%ﬁ%ﬁﬁg - ﬁ&@ﬁiybﬁe&ﬁ%x&mc’&]

1I (3- ghgngéngﬂgiquu)yd}?[reg ?plcfampl; tthflogm@net;tgll met hyl car banoy| oxy}t 1- azonldabi cy
Seoor i g TESEEmddint Wi SRR EGE Faciefiing 1d ReGBAPAUALE 8E oF K hRPLEGH |
[ M CF30)0W§S|-124@ 25%Ekamw@ (IIISO ds 08 1,50-2,20 (m, 7H 3,12 (bs, 1H) 3,29-3,51

2 L o AN DS PR odeon

synt hess setloarapid), Mgl 9k 1 38neh htH)(7, 9247606y (e 1 2t1) 0 M3 K- CFsGOO$t 828.was 16 ny |,
42% M5 [M CF3C00 | +: 477.

Example 50

3-(R)(Benzylphenylcarbamoyloxy)-1 -[3-(4-nitrophen'oxy)propyI]-1 -azoniabicyclo

[2.2.2]octane; trifluoroacetate

30 The title compound was synthesised according to method d. The yield of the final step

was 12 mg , 26%; "H- NMR (DMSO-de) : & 1,50- 2,27 (m, 7H) 3,12 (bs, 1H), 3,29-3,51

(m, 6H), 3,87-3,94 (m, 1H), 4,21 (m, 2H), 4,93 (s 2H), 503 (m, 1H), 7,14-7,38 (m,

12H), 8,22-8,28 (m, 2H); MS [M- CFsCOOT": 516.

35 Example 51
3-(R)(Benzylphenylcarbamoyloxy)-1-[3-(4-hydroxymethylphenoxy)propyi]-1-

azoniabicyclo[2.2.2]octane; trifluoroacetate




WO 02/ 11518A PCT/EPO /1slb') .~7 Exanple 132
1-[ 3- ( 3- Hydr oxyphenoxy) propyl ] - 3- (R) ( phenyl t hi ophen- 3-yl nmet hyl car banoyl oxy)
1- azoni abiwgy )02 2] octane; trifluoroacetate The title GWPEMIAsNBES
synt hesi sed according to nethod d. Thgz yi eld of the final step 5 was 13 ng
, 33% M5 M CF3C00 ]+: 493. Exanple 1
1- Hept yI - Fhe Ryl gn@nwndmwwmh@s,en@@wmd@mw dhyhe viedd efifhapnalyadem| 2. 2. 2
] octane; 4! zefat B¥so b conmpound was synt hesi sed accordi ng
to met hod‘“yﬁ'E %“Hé) Qf‘fd”%fwl&:% na? g’?gp was 12 ng , 34% ' H NWR
(DVBO-d6) : b088(m 3H, 1,28 (m 8H), 1,80-2,19 (m 7H), 3,00-3,41 (m
7H), 3, 83E(Xﬁmpie , 4,88 (s, 2H), 5,99 (m 1 H, 7,01 (m 1 H, 7,217,39
“(m 6 344 Exanpl e 134

1- Met R’h -B-e a F’ E@%ﬁba#oghgﬁ\@?géwn%ﬁy car]%gﬁmél )'(l)yi ekﬁ;{ azoni abi cycl o[ 2. 2. 2
1 octane; Tﬁ*ﬁltlﬂ? GW@QMW@%SM@%SG@I@C@@WdQth syhe el slkije fpelsiten ng to
g;hogodam%ﬁbm 950t Mg UMRRIDMESR YOS 112187 (m? 4k, VB3 (D¢ 1153588 1+
3-(R( Pheﬁ)ﬂ‘lt(m dithed63--3|0teihylH)ad Bartoy [16hy4.89 (¢.32Hhi7 SifhaAS Zmy 1PPP§I ) - 1lazo
ni abi cycl 5%] pctane; brom de The title conpound was synt hesi sed
accordi ng o rre od c. The yield of the final step 25 was 500 ng , 78%'H
NVR (DRBSO-d6): 8 1,45-2,19 (m 7H), 2,83 {m 2H), 3,04-3,13 (m 1 H), -
3, 19- 3, 46 ExapaH3 3,83-3,90 (m 1 H), 4,88 (s, 2H), 4,99 (m 1 H), 6,94
(E)r(”a nngza 1§%(§g(glné‘;9pﬁé‘ﬁylZﬂ)oam%ﬁ‘&ﬁm(s-%h@hyld}@p}l}\!ﬁ-ﬁbhfabié@%[z.ﬁ&]1 110 C
3- (R) ( Phemgtane; bpgmaide3- yl et hyl car banoyl oxy) - 1- ( 2- phenoxyet hyl ) - 1- azoni a

bi | o 2 t di

Fo. ot od 122 HREOTPEn Y RTH g RjackyneRAYHG: 1o el BpE Mg © 19

( DVBO-1d6) was 650459 283%."HrNMIH(DMSOX%) (1 1,40-B)00 (81, £®L32 88 (Ban1HBH).3© én00- 4, 06
1 : 4 35

727 a2 g A o (e et e Bopaa 1R T et g™

1) 2/ 0S18. MS IHKETBEIPMM/mpSG«.l.@Q ~8 Exanple 137 .

But yl t hi ophen- 2-yl net hyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-3-(R )yl ester

Example 54

20 Butylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
The titie compound was synthesised according to method a. The yield of the final step
was 1880 mg , 22%;'H- NMR (CDCl;3) : 8 0,9 (m, 3H), 1,3 (m, 4H), 1,5 (m, 4H), 1,9 (s,
1H), 2,7 (m, 5H), 3,2 (m,“1H), 3,7 (m, 2H), 4,7 (m, 1H), 7,2-7,4 (m, SH);MS [M+1]":
303. '

25
Example 55

3-(R)(Butylphenylcarbamoyloxy)-1 -methyl-1-azoniabicyclo[2.2.2]octane;

trifluoroacetate '

The title compound was synthesised according to method d. The yield of the final step
30 was 16 mg, 30%; MS [M- CF,COO0]": 317.

Example 56
3-(R)(Butylphenyicarbamoyloxy)-1-(4-methylpent-3-enyl)-1-azoniabicyclo[2.2.2]
octane; trif-lu.t;ro—a.cetate'l

35  The title compound was synthesised according to method d. The yield of the final step
was 18 mg, 27%; MS [M- CF,COO 1" 385.



The title conpound was synt hesi sed according to nethod a. The yield of the
final step 5 was 1300 ng , 29% 'H NWR (DVMsO-d6): 8 0,85 (m 3H),

1,19-1, 68 1,92 (m1 2,49-2,64 (m 5H), 3,05- ]
4 56-4. 62"‘%‘?2’2/%3" 6 95( 04 (H)m oH), 57, 42-7 ’ 44 (H)m 1H) ; e EM%‘ Y

Exarrpl e 138 10
1- Al |yl - 3-Bxamplet37l t hi ophen- 2-yl net hyl car banoyl oxy) - 1- azoni abi cycf o[ 2. 2. 2]

method d. SRNBLERTRAAG ool 21 FAAREHEY sy R Ak giiabity ClofE 2l £y £ 5‘8»
8 0, 86 (modahe; trifhroacdaten) 2H), 1,42-1,49 (m 2H), 1,58-2,05 (m 4H)

299 Eﬁf 1P tedecitbnf e %%P @E%'Sed?, grdng '?"@‘“°§F%3h"ee’r%sj°?"‘% fl%‘%? 0%

(m 1 H, WasiB1Mmg, ZB%J,I)MSW CRCOe3Co®i+: 363. Exanpl e 139

3-(R)( But yl t hi ophen- 2-yl net hyl car banoyl oxy) - 1- ( 3- phenyl pr opyi ) - 1- azoni abi cy
"clo 20 [2.2.2]octane; trifluoroacetate The title conpound was synt hesi sed
accor di ng Exampleli8d d. The yield of the final step was 13 ng , 25%'H NMR

(m oy, 2 e ydeatofifoh i sindl by Siategly B sdliendyy
4504741Qnmuﬂb1)497m1 ,697m1H) 7,07 (m 1 H, 7,20-

l(olms '?'E?Oopﬁgflé #@%&F%Fbgﬁhég{%ec&g&%p |c C o[?ﬂ'@g%?%e(fﬁa)yepester
;rih(ra]altl tsltg wwmammg W%’/os‘ylnNIM;?os(MEOadgq\,os @l,iﬁg(m cBHTeﬂ Jiédma2HTHE4@/i(raI AHpf H§ )he
1, 45-1, 72%2&13‘%6(3"“ fignggolf'ﬂ{&q?‘%%{w; ﬁ%&;ﬁ %ﬁ' 1J§?2( 316‘2*]338@10%

;DHj 4 Ngo[4(55]2H§ru)9§hﬂ mawﬁaxﬁﬂlﬂgngmﬁ%@d %4977526 7,48 (rd.FH)7 7 80, 461)(m
1-Allyl- 3%%% ér?tﬁ prﬁgﬁ@é'%met hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oc

tane; ts5rifluoroacetate VWO 02/ 0518~1 PCT/ EP() 1/ 15169 -49 The title
conpound viExampleti®esi sed according to nethod d. The yield of the f| nal step

15y S AR by s

5 55- 5 65 Thm titRHomMQUBd Gyak Gy(thesided) acd@r@&mmttr(om c.ZHie, vigld @6 the, fir@l snep 2H)
7,47-7, 48 0

3L (R (bi 5- 470 B2 WPl b 5 T 3518 6By P 149585 abi ey
lo [2!9. 2] @t m:z;mwa 419), BIMS-3,40 | (m, SHONBEIREI 6 Vs, QMntﬂjezl(medHaC&m-ﬂl ng
(VB0 ey S5t Mot A @ 1h8%,5i B t%@?%ﬁ%@?@%@?ﬁm M-

3, 23- 3, 48 BN 338)mp 3188¢m 1 H, 4,53-4,74 (m) 4H), 5,05 (m 1
6,98-7,01 (m 2H), 7,02-7,11 (m 2H), 7,21-7,37 {m 5H), 744748(m 2H) :

MS [MBr]+: 481. 15 Exanple 143
Fur an- 2- y| Esedrhle-60- t hi ophen- 2-yl met hyl car bani ¢ aci d

i h | d h d
I S| T S O L W L Rt T e
AVR ( DVBO teiiorducktd@. 1, 34 (m 1 H), 1 44-1 67 (m 3t). 1,93 20 (bs 1 H)
2,50-2, 70 441 420 s .08 wis EnthBiséd Scording o Metha 5”The|_)9|éld b e f‘ha? teEm

3H),
was13 mg, 19%; MS [M- CF,COO ]™: 347.

30 Example 61
3-(R)(Butylphenylcarbamoyloxy)-1-isopropyl-1-azoniabicyclo[2.2.2]octane;
trifluoroacetate - . |
The title compourid was syntHesised according to me:chod d. The yield of the final Vstep
was 20 mg , 29%; MS [M- CFsCOO J': 345.

35




6,26-6,42 {m 2H), 6,95-7,03 (m 2H), 7,45 (m 1H), 7,61 (m 1H); M
[ MH1] +: 347. Exarrple 144

1-Allyl An-2-yl met hyl t hi ophen- 2-yi net hyl car banoyi ko714 9Ni abi cy
clo 25 [Z‘é@% octane; trifluoroacetatg,The title conpound %l}sl l;‘y/nltﬁgy sed

according to nethod d. The yield of the final step was 7 ng , 15% M5 [M
CF3000 ] +:Ex@dihle B2anpl e 745 30

Taven: by SEBHTBHBN B RRRSIo Ry 5 MO MBS it lndeddgp ey 0PV )

synt hesi sedﬂacmaceliatg to method d. The yield of the final step was 11 ny ,
2

20% (RS vi ina H) ,
©3 15-3. 50 '%th %%ﬁg%w?g S);rlt‘z_é)sgegl%g&@n@ Bb(mn?tr?l%%;ld T?%d/éé]kz E?thf%'ﬂ?l, stéﬁn
6, 32- 6544 wWas 1638g 2B3%; BIOM7CEELQM]:3#p) 7,20-7,35 (m 5H), 7,41-7,46 (m 1
H, 7,59-7,62 m 1 H,; Ms[M CF3C00 ]+: 465. WO 02/ 11518A PCT/ EPOL/ I SI'19
all Exarrpl (APq
3- (R (bis- %I ?’len 2-yl net hyl car banoyl oxy} - 1- ( 3- t hi ophen- 2- yI propyl)-1-azon
ia bicycl @[(R)(Bt@ylpbeayiearu@rmlwm -(Blryanpprapyd)eirpzeniabisisiofd2lastansed

accordi ng %g!g The yield of the final, step was 690 ng , 81 %' H
NNR(DIVBOth@ 3’}%%@ 2,10 (m 6H), 2,34 (bs, 1 H, 2,82 (m 2H), 3,21-3,46

(m 7Hp, 3heditiewpmpbiind was dyrthesisae)accardng tompetied ,d. ghesierd ofithe inalasign
7,07-7,11 » o3 o/ 9 M Br]+: 487; » 143 C 10
BAeh S REA o RRAN S2¥oam'c ad "

Example 1 f ophe I'carbam ¢ acid
1-azabicyclo[2.2.2]oct-3-(R )yl ester The title conpound was synt hesi sed
accor di ng Exemple Abd a. The yield of the final step was 3220 ng , 30%' H

NVR (D'VlSO (%ﬁglﬁhgﬂgé @:%Sgav o>i'y)Hl%ciop‘}ég%mﬁ&hgma%wnab&y&%é bg 1 H)

2,49-2, 72 3-4, 55
3H), 15 501:nar(emtnﬂuproas=eme5 82 (m 1H), 6,96-7,04 {m 2H), 7,44-7, 45 (m

1H); 'VB[ ] %ée% ding. to method d. The yieid of the final st

1-Allyl - I%zt?] ﬁ%’ﬁ'?do‘gﬁ%n- fhegreed qooprdingyio method |3 The yieid ot fre fnalsten, , 5
20 oct ane WaSr2 mguéf’/ﬁé/t&‘et[Mt@FNﬁ Ctli:t35%. conpound was synt hesi sed according to
nmethod d. The yield of the final step was 10 ng , 24% ' H NVR (DVSO d6):

8 1,80-2, MahiBle#) . 2,32 (bs, 1 H), 3,20-3,50 (m 5H)) 3,75-3,94 (m 5H),
4,5-4,fi9 { 5,65 (m 2H),

b i homy oS e Mac e S et -
25 M5 [ M tlfidSRAcethfe 347. Exanple 149 3- (R (Alylth

i ophen- 2-yl net hyl car banoyl oxyz7 1- ( 3- phenyl propéﬂ% 1-azoni abi cycl o
(2. 2. 2] octTaaditiecpmppunst Wae syrbesisyd ane@rdmgttpén%t dirddewrrld el thveripal Hery

accordi ng R 1@%@0%% M'Ehg\/l}’CP%Gbe] -Bhe final step was 11 ng , 22% ' H
NVR ( DVMSO-d6) : 1,74: 2,31 (bs) 1 H, 2,59 (m 2H), 3,16-3,56

(m 7H): 3;76=3 90(m L3H), 448471(m oH), 4.99' (m 1 H), 5,11-5,23
(m 2#p, £xampleB88 ry 1 H)) 6.98 (m 1 H) 7,06-7,07(m 1 H. 7.20-7,35
(m 5H), E-(‘ﬁ”}(ﬂdﬂ/lpiaeh?lcaﬁﬁrﬁd%o:@fam@tﬁox%orﬁﬁbutyl) -1-azoniabicyclo[2.2.2]

octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 12 mg, 14%; MS [M- CF,CO0 J": 431. '
30
Example 67
3-(R)(Butylphenylcarbamoyloxy)-1 -(3-hydroxypropyl)-1-azoniabicycio[2.2.2]
octane; trifluoroacetate
The title compound was synthesised accordmg to method d. The yield of the final step
35 was 12mg, 17%; MS [M- CF,COO": 361.

Example 68
3-(R)(Butylphenyicarbamoyloxy)-1-(3-pyrroi-1-ylpropyl)-1-azoniabicyclo[2.2.2]

octane; trifluoroacetate




WO (12/(1S18-41 PCT/EPIT1/1;119 ;1 Exanple 150
Cycl opent yl t hi ophen- 2-yl net hyl carbam ¢ acid 1-azabicycl o[ 2. 2. 2] oct-3- (R) vyl

ester The“t(?w/(glgﬁnpound was synt hesi sed according to net ij/gl,(,l,'[hle,9y| eld
of the fin step 5 was 2250 ng , 33%sH NWR (DMSO-d6): 8 1,20-1,40 (m

1H), 1,45-1,72 (m 11H), 1,89 (bs) 1 H, 2,45-2,62 (m 5H), 3,03-3,10 (m
1 H), 4,27nékite cmbbunm@smmls(emacmmg@ o®t®0d. The viekd of the Bealsigp 1H) -
VB (M1] +:

1-Allyl - 3Y¢R ?&%F%%én‘i"% 1% OO% 19t hyl car banoyl oxy} - 1- azoni abi cycl o

[2.2.2] octane; trifluoroacet ate : The title conpound was synthesi sed
accor di ngExamMHGﬁ)d d, The yield of the final step was 10 ng , 22%'H NWR

* (DVBO- d6) & . 70- 3, 95
(m st a<%£=ﬁ%@%zu?aﬁ>§w%@@ﬁ%%ﬁﬁov% I-frmgBic el 2B T T
2H), 5, 8746fludrohcetate H), 6,97 (m 1 H), 7.03 (m 1 H), 7,41-7,43 (m 1 H);

- MS [ MCF3

3- (R)(Q/a}gs 'ﬁ? Cﬁ%ﬁ r!%ﬁgn- -}I neeﬁya‘cg%lrfigg e('gl')](%/ ? ?3 yi?r']de?&tf’%ﬁ"é%'ﬂ%p 1-azon

ia 20 bi cmlsdp?mge ?g%pMSnEM- CFiqoQ¢r dhtet ate The t|tIe conpound was

synt hesi sed according to net hod d. The yield of the final step was 13 ng ,

24% ', H %&@%%vsoms) 8 '1,40-2,10 (m 74H), 225(bs 1 H, 2,58 (m
2H), 2%95 m 7H), 3,81 (m 1H), 4,26 (m 1H), 4,50-470 (m 2H),
4,97 {m B-(R)(ButylpBerfylrarbamoylaxydd-(¢raxos WOPan@-vﬂwll)(lnazoeH})*CWQ[M

CFSCI)O ]+ eFuran-2-yl net hyl phenyl carbam ¢ acid

1- azabi cy(!%é?; cjg'g‘]\ ?ﬁ@??&éﬁt ester The title conpound was synthesi sed
accor di ng The titte chmgound waesthmsedfacpqardmglt@metmobgo vias vielbof the finalster ' 1
NVR ( DVB ) 6 4(bs 1H) 24430257(m 5H))
301309“%’@17116}5%1)“3}(79 %‘??‘”!&3#] 33% 6,29 (m 1 H, 636 (m 1
H; 7,120=7,37 (m .5H), 7,59 (m 1 H); I\/IS[I\/H]+ 327. Exanple 154
1-Allyl-3 E(XR)T(PHQJ?hn 2-yl met hyl phenyl car banmoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct

ane; 35 try @@Q@ﬁﬁgﬁﬂg ban}%ﬁﬁ!ﬂi%n?ﬁgﬁdWz&ﬁk@?cy’é?o[ih@]&tbh@

conpound wa esi'sed accor gtone The yield of the final step
was 7 ng trlﬂmapetatwR (DVMBO-d6): 8 ; MS [M CF3C00 ]+: 367. Exanple 155 5

3- (R) (Fur e 3y 'cHE};B%!JfoO\WSQ\éyrﬁﬁé t:&‘éle-té meAnRneNSthanRRY b méﬂﬁél%écfﬂb' cycl

o0 [2.2.2]octane; uor oacet at e e title conpound was synt hesi se
accor dong Was Tene 0d0%; M%Wyﬁéic‘cp@f] f#he final step was 11 ng , 21 % ' H
NVR (DMBO-ds): 8 1,65-2,10 {m 6H), 2,19 (bs, 1 H), 259(m 2H), 3,10-3,50

(m 7H, %&k%ddv21 H) 4,85 (bs) 2H), 4,98 (m 1 H), 6,26 (m 1 H, 6,36
égaﬁg} e11Qﬁ@(ﬂg&gegasw2ashaﬂgmkgﬂgyéérlﬁe(%g‘ddaEﬁyH}\enoxy)LM:pyﬁ: azomllblcyéo

1-azabi cy ¢h 9[foctard;Ofiftubroiiethteest er

25 The title compound was synthesised according to method d. The yield of the final step
was 21 mg , 23%; MS [M- CF,COO " 453.

Example 73
3-(R)(Butylphenylcarbamoyloxy)-1-heptyl-1-azoniabicyclo[2.2.2]octane;

30 trifluoroacetate '
The title compound was synthesised according to method d. The yield of the final step
was 17'mg , 21%; MS [M- CF,COO 1" 401.

Example 74

35  1-(2-Benzyloxyethyl)-3-(R)(butylphenylicarbamoyloxy)- 1-azon|ab|cyclo[2 2.2]
octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 22 mg , 25%; MS [M- CF;COO " 437.




The title conmpound was synt hesi sed according to nethod a. The yield of the
final step 15 was 2100' ng , 22% 'H NWR (DVMSO-d6): 8 1,20-1,70 (m 4H),

1,89 (bs, wdbrosfs452, 71 (m 5H), 3,00-3,12 (m 1 H), 4,40 W/E}ﬂ)‘l‘%mé 82 (m
1 H, 6,22-6,40 (m 4H), 7,59 (m 2H)3, M5 [ M+t1] +: 331. Exanple 157

1-Allyl -3-(R) (bi s-furan-2- yI met hyl car banoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct an
e; triflubxeapia® e The title conmpound was synthesi sed accordi ng to met hod

d. The yi 8 (ft)(@h?@?ﬁe%engbanﬁ%ﬁ&fgﬁ%%nmyl -1:B%hidBicydbl2BEHE) - 8 ¢ M5

[M CF3C0
3- (R) ( bi sbremige- 2- y| net hyl car banoyl oxy) - 1- ( 3- phenyl propyl ) - 1-azon i abi cycl o

122 2 ocpgie baphbuer gaoeiataitectiihg HmAUY, Y8 bR Hggden |

accordi ng ste
NVR ( DVBSOwa6 330 Imdl, 2% 2 HEONNIR\(DBIEID-ds? ; 0,83K83, 3H) N) 272 3319(n( raH).304‘2-H-|)48

6. 20-6, a1 ((rprhieo3 50 ey el B A S il 48 Skl b

449. ExamphelH)59,2Ben4y (mphediy) b panBri: 487;dmp-:a8abCcycl o[ 2. 2. 1] hept - 4-yl
ester 35 The title conpound was synt hesi sed according to nethod a. The

yi el d of Eﬁgﬂ#é‘;& step was 4.86 mg, 1.3% as formate; 1H NWVR (DVSO d6):
8 1,86 (m 65 (s, : WO | 12/0518.11 PCT/EPII 1/1sll9 S3 2,77

(bs 28] , 33R§IBuc>bphewli¢arb¢nMiq>@)-1ﬂEB(2 meOoDyeth@adethilmptaniaticycle 94- 7, 32

(m 10H), [M 5 Benzyl phenyl carbani ¢ aci d

1- azabi cyg3 %gocg 'bej 1di]%”.AX&y ester The title compound was synthesi sed
accor di ng The titie tdropound Wasesyitm:s@edfaccm&ngitcma’letmcmc Was YRIGE thefinaltey as
form ate; ' VR ( Qy 1 8 2H) ,
7,14-7, 32 6%)52%1% %zﬁj %’@RE?R&'&?% ‘i@sn% Rﬁ%oﬁkﬁ il B e
exarrpl es 1r6,12|ﬂp1,’17@52 20 (s BrHt 8,2p s rar & 664i3¢a mnﬁm,;ua,&z;assa(mewum to the
presen | nve t preparation. Exanple 161
Prepar t| Zgﬁﬁggﬁ&engﬂgﬁ%%ﬂo ‘F’?r on: tablets Formulation:

Example 77

Butyl-(4-fluorophenyl)carbamic acid 1-azabicyclo[2.2. 2]oct-3-(R)yI ester

The title compound was synthesised according to method a. The yield of the final step

20 was 1650 mg ; 24%; H- NMR (DMSO-ds) : 6 0.82 (m, 3H), 1,20-1,54 (m, 8H), 1,83 (m,
1H), 2,49-2,70) (m, 5H), 3,02-3,09 (m, 1H), 3,36-3,63 (m, 2H), 4,59 (m, 1H), 7,19-7,35
(m, 4H). ; MS [M+1]": 321.

Example 78
25  3~(R)(Butylphenylcarbamoyloxy)-1 -[3-(4-fluorophenoxy)propyl]-1-azoniabicyclo
~ [2.2.2]octane; chloride _
The title compound was synthesised according to method c. The yieid of the final step
was 390 mg , 75%; 'H- NMR (DMSO-dG) :6 0,82 (m, 3H), 1,26-1,31 (m, 2H), 1,40-1,48
(m, 2H), 1,70-2,17 (m,5H), 3,20-3,7 (m, 11H), 3,86 (m, 1H), 4,02 (m, 2H), 4,94 (m, 1H),
30  6,95-7,00 (m, 2H), 7,12-7,18 (m, 2H), 7,26-7,44 (m, 5H); MS [M- CIJ’: 455; mp: 126 °C.

Example 79
3- (R)(Butylphenylcarbamoyloxy)-1 -(2-phenoxyethyl)-1 -azoniabicyclo[2.2.2]
octane; bromide |

35  The title compound was synthesised according to method c. The yleld of the final step
was 260 mg , 53%; 'H- NMR (DMSO-dg) : 6 0,84 (m, 3H), 1,23-1,30 (m, 2H), 1,39-1,48
(m, 2H), 1,70-2,20 (m, 5H), 3,20-3,72 (m, OH), 3,89 (m, 1H), 4,44 (m, 2H), 4,95 (m,
1H), 7,01 (m, 3H), 7,24-7,40 (m, 7TH); MS [M- Br]": 423; mp : 153 °C,



Compound of the present invention ............ 5.0 ng

LaCt 0SB, . . e e 113.6 ny
M crocrys{ga) é;,@ﬁﬁel lulose................. ... ... ... 28 FETEpoleh 0%
silicic anhydride.................... 3T e 1.5 ng. Magnesi um
stearate.......... ... 1.5 ng USI ng a m xer machi ne,

15 g of the conmpound of the present invention was m xed wth 340.8 g of

| act ose aréd 82)12 ﬂ of mcrocrystalline cellulose. The mxture was subjected
to corrpres§| efr% | ding using a roller conpactor to give a flake-1ike

conpr essed- (R:)a(ButylphenyTbmbhhwthyb-lﬂd%bwpheeﬁ?-ewlpm@ﬂ-a?-omablcpmllover i zed
using a h nd the pul veri zed material was screened through a 20
" nmesh screwﬁk":?a%égbg |on of light silicic anhydride and 4.5 g of
magness umTae ¢ite abmpomrdevas sedndsiseteecerdingdnanethed ar iThe yiehdiohthg didal siere i xer

e o B 40 B SN SOl B R Fa R e e

havi ng 150HNm1, sagtlz\ml @mt7H)E§a|1:r>pdne Mzsﬁncepgr(mt 7B, G{6033,pBANTEREH LB BE dn,

t t t t oA
compOSt Ll Q. 459t T 8ghS’ oy 328 0% 453, BRIPAN Bt A5 RRS S be.
LaCt 0SB, . . e 95.2 ny
COrn StarChN. . .. 40.8' ny WO
02/ (1 $38~FxpmplePbl/ 15119 Pol yvi nyl pyrrol i done
--------- 3- (R)(Butylphenylcarbamoyloxy)-ﬂ ~(3- pﬁeﬁylmowgm&ibuiﬁblcycloﬂ 2.2]
stearate...,.... ..., ... . . . . . ny
Hydr oxypr 8%ANCePIRM e, . . . ... 2.3 ng Pol yet hyl ene
gl ycol .. The title compound was synthesised.according. to. mélhékj rﬁgTﬁe'l]Idlcan henfinal step
dioxide................ N g e N R A B T AT 13 ‘iL grg
Lol o vias 280’ | 5% TH NIIR (RSO0 10,84 (m; 38}, 1,254, 95om Srl 188 k.

f1 ui dijzed Jhgch 66200l @ 1714 Q’?’gghﬂQH‘) 1508308 (HY'GQFQOWQMW o) e mresent

|nvent| on |'act ose and of corn starch

Separ at el 7,201642®51@4)0M5p8‘t4'y5ﬁ] nﬁ?bﬁ‘? o2 dne was d| ssol ved in 127.5 g of
water to prepare a binding solution. Using a fluidized bed granul ating
machi ne, the binding solution was sprayed on the above m xture to give
granul at ekxampie 82 g portion of nagnesium stearate was added to the obtai ned

granul at e$>h@99|tnb§ﬁ9%-21;hﬁ.eﬂmearasﬁl.ahéiaut& W@cw[mzez#belds-gn)yaegtabl et making

machi ne e di e/’punch bi concave system

di anet8r, gfhﬁélﬁlewmavm waﬁg‘y@hmdt sPEding togmetiofadi i Wisl %ﬂh? H‘ewmabht

Separ atel but r. n 0% 46-
hydr oxty pr SISP Y qmgl bt O REBMS SRR 8k W1%U~‘(R\eﬂ¢4 9,898, tH)28.40

| ene co 6000 3.3 ¢
of titani @rﬁ3d(rmx5l‘®e3:ﬂ4d3 33 1mg1Ui ‘b@ﬁ(fﬂl g’d 5a$)‘b(ﬁi ,2H7,26 §7'§9& Ma2d 7. 0si ng a
Hi gh Coat 9d43¢-ﬁ] ._ﬁ ,?QQO[M@,?»I ?@ prepared above were coated with the coating
y, SH): T3 . . .

solution to mcoa tabl ets, each having 154.5 ng in weight.
Exanpl e 163 , Preparation of a pharnaceutical conpositi on | i quid inhal ant
For nul., @}apﬁﬁ rrpound of the present invention......:...... 400 ug
Physi ol ogi cal 'saline. . ... ..., ... .. . . . . . .,

portion of1-Mﬁ@yt-éffﬁﬁnhemdthl@h@'b?ﬂb’é#thwqﬁ‘vm?ﬂﬁxWa'E'aB‘P@%lchE'd’[? %2190 rri of
physi ol oglogfg esi’xgérﬂﬁie and the solution was adjusted to a total vol une of
100 m rh 0 sane saline solution, dispensed iin 1 ortions into 1
m capaC| tTifleélﬁp@Qmoamiﬂwﬂhévﬂtb@%&ﬁdl qcgerging to methedrc. §@GM%PE§"etf@abﬁ teR
liquidin 1 2;&9 t.i f ma i gk, cajEp@si tion:
powder m% ant '5»‘?(Ie'lémrruIHa?\lﬂ\él)lR B o 106\59006(:118:1@1) 2oLs! 4

i nvent3®on.3H). 3,32-3,52 (mdid)ug.85-3,92 (m 1H) 4,98-5,04 (m, 3H), 694 (m, 2H), 7,24-7,45 -

. Lact Oser (m’_ 6H).: MS* M- Bﬂ L L I 4 000 ug

Example 84
1-(3-Phenoxypropyl)-3- (R)(phenylth|ophen-2-ylmethylcarbamoyony) -1-azonia
35  bicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to'method d. The yield of the final step
was 16 mg , 42%; MS [M- CF,COO |": 477.




WO 02/ US18~1 PCT/EPU1/1S119 ;; A 20 g portion of the conpound of the
present invention was uniformy mxed with 400 g of |actose, and a 200 ng
portion o M xture was packed in a powder inhaler for h¥RoUSE tO
pr oduce a%‘%\;\hzzoear%{inhal ant. 5 Exanple 31§5 Preparation of a p a#ﬂngicl‘eﬁt)i cal
conposi tion: inhalation aerosol. Formulation: Conpound of the present
invention................ 200 ug 1o Dehydrated (Absolute) ethyl alcohol
Ush. ..... E%caﬂ%qe gg 1,1, 1, 2-Tetrafl uoroethane (HFG 134A)........... 46, 810
ug The active it ngredient concentrate is prepared by dissolving 0.0480 g of
t he conpour@-Rifertyiieropyts:(R)(nhengithiophen-2-yimeiadcarbamoytaxy)-1#zenidol . The
concentra I an . iate filling apparatus. The active
" i ngredi enib?%jﬂ%@%?@t‘*eaq}esq&?@%@%@é@@ nt o aerosol container, the headspace
of t he 5corfthaititiercompopod gad swithesisdc aasgelingoto rmistood 34 Aheatirid of herfigiahgfep

i ngredi ents shoul d _ LN t.h Xy,gen) ' [ W t h
“valve. 11934 @go’f %Cﬁmhgpgﬁcﬁjgn{%%’ZZ%E%L"?'J@SsQusrBZ@'gi%I_Iﬁeg’%lﬁnét?%st he
seal ed corfimai7rigr 3,84 (MyQAH)138/0WSHB BHRCTAEBIMY [E1039), &1, 20CLAB B, H1HEMS igound
which is %)Fcﬁbl&?jmt&()f formula (1): 5 wherein Rl represents RL O-N~ R2 (1)
R3 R3 R3 3,.'§~'~,,CR3R3R3R3R30‘/S/~/"O/010R3
represents a hydrogen or hal ogen atom or a straight or branched | ower

al kyl gro or .a_gcyano group; R2 represents a benzyl, phenethyl,
f ur an-* -y?@@ﬂﬂ,? 88f uran-3-yl methyl, 15 thi ophen-2-yl nmethyl or

t hi opBen-3-&LmﬂwdalIylg{zwlp)l(plﬁer@lmic{]miegm-ylmetbylaaﬂimeMMH-gzauiqbibmlb ng 3 to
8 ' i 3to 8 t ,
car bon 358@{5&&3%???‘&@3@3@%‘,% avi ng o 8 carbon atons, or a

cycl oal ky n atoms; pis 1 or 2 and the substitution
i n the azdmeaitle@peipotnd wWag shmthedised dccbliing?to rletbod 4d. Pioei vigidof thedinatstag al |

possi bl e confj guratio f Af ric carbons; 20 or a pharmaceutically
accept abl &'%4 gt'ﬁér/gg\?‘?‘?h”' épiﬁiim%gnd according to claim1 which is
represgnted by fornmula. (I1):

Example 87

1-(2-Benzyloxyéthyl)-s-(R)(phenylthiophen-2-ylmethylcarbamoyloxy)-1 -azonia

bicyclo[2.2.2]octane; trifluoroacetate ‘

The title compound was synthesised according to method d. The yield of the final step - - -
20 was 14 mg, 37%; MS [M- CF,COO |": 477.. ’

Example 88 _
1-[3~(3-Hydroxyphenoxy)propyl]-3-(R)(phenylthiophen-2-ylmethylcarbamoyloxy)-
1-azoniabicyclo[2.2.2]octane; trifluoroacetate

25  The title compound was synthesised according to method d. The yield of the final step
was 11 mg , 28%; MS [M- CF,CO0 ]": 493.

| Example 89
1-Heptyl-3-(R)(phenyithiophen-2-yimethylcarbamoyloxy)-1-azoniabicyclo[2.2.2]

30 octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 13 mg , 37%; MS [M- CF,COO J'7 441.

~ Example 90
35 3-(R)(phenylthiophen-Z-ylmethylcarbamoyloxy)-1-(3-thiophen-2-ylpropyl)-1-
azoniabicyclo[2.2.2]octane; bromide



WO 02/ 11518A PCT/EPf11/1;169 S7 B (CHZ)~ A - (CHz)m X (Il) RL O-N~ R2 N~
~~"z)P o wherein Rl, R2 and p are as defined in claiml1l;, mis an integer
fromO to epresents a -CHZ-, -CH=CR4-, -CR4=CH , 6
-S(0O-) -%ﬁﬁ""’?"ﬁh or -CRARS- gr ou§9 wherein R4 and R5 ea/lﬂ)mg)<1 4

i ndependent |y represent a hydrogen atom a straight or branched | ower al kyl
group, or ﬂme&%dcwqwéwﬁe$ynﬁtﬁswpa@cegrﬂlegé¢ msethqdng The yiejdsof de findl 88r f r om
0 to 4; 10 S r

ar oup. - COLR e N O B, 298 (i 2P O Y up, o
napht hal enfh, THoa8 (&, 5HE, SYQ‘BGFn,t?é‘t)r@a.%@r%r(apHHh,a?f éWM%ﬂnDJbt JMS [itpBeny |
group, or gsgroup of formula (i) or (ii) R6 R3 R7 z \ R8 (i) (ii) 15
"wherein Z represents O Nor S; R3 is as defined above; and R6, R7 and R8
each inflependently represent a hydrogen or hal ogen atom or a hydroxy,
phenyl, - R oy -NRARS, -NHCOR4, - CONRARS, -CN, -NQ2, 20 COOR4 or -CF3
‘group or a s? ?il ght or branched, substituted or unsubstltut ed; |ower alkyl
group; whet-€2- Rhéuowmlhﬂﬁ-SdRo:(hhemdﬁpepmz-Wnefbwmmmowohy)dT-agmlaatom a

straight: o QIBf’f'fliiét bé(yl group, or R4 and R5 together form an
alicyclic Py ;0 ogether forman aromatic, alicyclic or

het er ocycl The htleng;mrmudrdZIBasXéynrrmsrseé entadiag i anethace gt Tbayrleyi cidioefriadbiep ani on

of 2, 9, s BEY Xl )i oy SpRR A RS 05 R Rl o o
accor di ng ¢rm ‘&r)y4pu4e(®é BHRIsN®4 (m,t3H)36,9%4%0£(m, HH), rept-edents BH)MSer[M-

4-f 1 uoroph LRhenyl , thiophen-2-yinethyl, thienyl or
fur an- 2y|n§?yﬂp3 ng 85 A conpound according to any one of the

precedi ng cl ai ns wher ein R2 represents a benzyl, thiophen-2-ylnethyl,

t hi ophen- 32yl rrelt , furan-2-ylnethyl, phenethyl, pent-4-enyl, pentyl,
butyl, al I§1¥ gple %cl opentyl group. 6. A conpound according to an one of the
pr ecedimg mym-r(R)r(bbéWIm|Bplmp2qaﬁeﬂhglcafbamdsmdm)geazaiiamcycloﬁz.z.apst ituted

or unsubstltut edI 13 egx pyrrolyl, thienyl or furyl group, or a biphenyl,
napht hal en tetrahydr onapht hal enyl or benzo[ 1, 3] di oxol yl group.

15 A cogpol_]rujtrt&cmnd hpibumg was gintliegised amd:tea;rag tho Brlgtsreﬂr esTin giekl dgﬂa&ﬁriaﬂ gtepd or
unsubstitu e «gr . e pende

represent %2 %é@r '6‘5 ns%)c%; éﬁ@@’é&@%@%ﬁ) (Fﬁg‘r ggﬂfcﬁ’r(&%ﬂ] #r@‘?‘ﬁy‘“ (m, (%H%é*?“— OoMve
-vaezd -Nim/l?m 3N B4 (mCBH) 5\632(m mtes -005 E@F?’FWZ%@GEP (mA np,gzlrmd
accorarn e re r S a en 0 uor opnen or
S hyar hyphaagm oibhs WEBR a3, mpRg59E! S 2 Pheny ’

Example 93

Phenethyiphenylcarbamic acid 1-azabicycio[2.2.2]oct-3-(R)yl ester

The title compound was synthesised according to method a. The yield of the final step
25 was 1400 mg , 17%; 'H- NMR (DMSO-dg) : 6 1,10-1,60 (m, 4H), 1,83 (s, 1H), 2,40-2,70

(m, 5H), 2,78 (m, 2H), 3,00-3,08 (m, 1H) 3,87 (m, 2H), 4,58 (m, 1H), 7,16-7,40 (m,

10H); MS [M+1]": 351,

Example 94
30 1-Methyl-3-(R)(phenethylphenylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane;
bromide
The title compound was synthesised according to method c¢. The yield of the final step |
was 140 mg , 73%; "H- NMR (DMSO-d¢) : & 1,40-2,30 (m, 5H), 2,80 (m, 2H), 2,94 (s,
3H), 3,10-3,50 (m, 5H), 3,78-3,95 (m, 3H), 4,89 (m, 1H), 7,16-7,41 (m, 10H);MS [M-
35 Br]*": 365; mp : 203 °C.
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9. A conpound according to any one of the preceding clains, wherein n= 0 or
1; mis an integer froml to 6; and A represents a -CH2-, -CH=CH, -CO,

- NMe-, o osi&qoup. 25 10. A conpound according to cl aI[JEITQEP \Mlelr(,@l nmis
.1, 2 orcgrandhA represents a -CH2-, 3fH=CH, or -O group. 11" A conmpound
according to any one of the preceding clains, wherein 30 B-(CH2)n-A-(CH2) m
repr esent sExampigB§up sel ected from 3- phenoxypropyl 2phenoxyet hyl ,

3- phenyl al {x|iy1-3 é?éé'th Iph BXrbRAOROX $‘a&§mé9fé%>é}' her 6¥%Hé0py| .
3-(4-tluor opheno@“?r opyl y§ &'Esﬁl oph en9 y? propyl ad[ r}Za?md 1-heptyl. 35
12. A conﬁé‘dﬁlrcb?@@ gi ng to any one of the precedi ng cI ai s, wherein X
represent sn @3l Gidting! Wa@%%ounﬁé‘éd bedolditPloGAERbALE A Ao of ERiPLiE16-1

according to any one of the precedi ng

cl ai ms,5 whease] nmgh85%s i B €F-AQP §i 399 i s substituted in the 3-position.
14. A corrpound according to claim 13, wherein the substituent at the

" 3-position 5 has the (R) configuration. 15. A conpound according to any one
of the prekxamplg 96l ai ns, which is a single isomer. 10 16. A conpound

socor 19 BB RL e Bam BB iR S A mableyelofz22, o
1- azabi cyc¢Q§fll29 2trifluocoac®tdtR) y| ester Benzyl -p-tol yl carbamic acid

1-azabj cy tgleg: ﬁ-]p%ﬁhd %%/P{ he§§éc?£cc?§hr¥dneny€thh§ 8§, bag %ela%'f the final ste

1- azabl cye ophen-2-yl net h car Bam’ C
acid 1- azabﬁsclﬁcﬂng[ 21%; MBI~ GELYQ[": eé¥ber . Phenet hyl phenyl car bam c acid
1-azabicyclo[2.2.2]oct-3-(R)yl ester Pentyl phenyl carbam c acid

1-azabi cycl o[ 2. 2. 2] oct-3-(R)yl ester Pent-4-enyl phenyl carbam c acid

1- azabi cydixammple 92] oct - 3- (R)yl ester Phenylt hi ophen 3-yl net hyl carbani ¢ aci d

L IRl PR
aci d 1L5az|a¢ﬁtcl}mltﬁ[fm020@]e(bde 3-(Ryl ester

F -2-

1-azabi cycl & %foﬁlp%nbg%?%igﬁhgégﬁgyéﬁrﬁﬁﬁﬁ%h n&izThﬁ yield of fne SBLSIeR aci o
1- alzab| c%/cwas[ﬂs g2 48%;- :31- RIR (DSOed;) 25 1,45-2,18 (m, 5H), 2,81 Em 2H 3,28-3, gO{R) I
cxter Fur A 2GR PR A R R e g . iHE%?%? 8516} Srhre a0 B 1
est er Bi s-1fa)anSIMy Cife€@@I [Cadbam ¢ acid 1-azabicycl o[ 2. 2. 2] oct - 3- (R)yl
ester Benzyl phenyl carbam ¢ acid 1-azabicycl o[ 2.2. 1] hept-4-yl ester 30

Benzyl phenyl carbam ¢ acid 1-azabicyclo[2.2.2]oct-4-yl ester or a
phar maceut Examplg 98ccept abl y salt thereof. 17. A conpound according to claim

2 R BRI SRV RATPA kit P B¥b Rbbit biotz. 22y

azoni abi cyc

1-Allyl-3- c(d@r(égetmzmiopdmm;datear banmoyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] oct ane;

brom de The title compound was synthesised according to method d. The yield of the final step

25 was 14 mg , 37%; 'H- NMR. (DMSO-ds) : & 1,45-2,20 (m, 7H), 2,59 (m, 2H), 2,81 (m,
2H), 3,05-3,5 (m, 7H), 3,78-3,89 (m, 3H), 4,91 (m, 1H), 7,17-7,42 (m, 15H); MS [M-

CFsCOO J': 469.

Exampile 99

30  3-(R){Phenethylphenylcarbamoyloxy)-1 (3-phenylallyl) -1-azoniabicyclo[2.2.2]
octane; trifluoroacetate
The title- compound-was synthesised according o method d. The yield of the final step-
was 4 mg , 11%; MS [M- CF,COOT": 467.

35 Example 100
1-(2-Benzyloxyethyl)-3-(R)(phenethylphenylcarbamoyloxy)-1-azoniabicyclof2.2.2]
octane; trifluoroacetate
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3- (R) (Benzyl phenyl car banoyl oxy) - 1- phenet hyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane;
brom de  wg 2051841 _ PCT/EP01/15169

3- (R) (Benzyl phenyl car banoyl oxy} - 1- ( 3- i ophen- 2-yl - propyl ) - 1azoni abi cycl o[ 2
.2.2J octane; bromde . . _ '

3- ( R) ( BenZiykepitie spmpantshwey spxhesised &cpitingytopneipyd )d- Tagoigldbf bedina[steR. 2] oct
ane; brom 0

3-(R{ Benzyesphen?/l' ggr/"barr%Wo ?qu{ 2- p%enoxyet hyl ) - 1azoni abi cycl of 2. 2. 2] oct
ane; brom de

3-(R) (But ;ﬁxggg,né(l‘&_iir banmoyl oxy} - 1- (3- phenyl al l yl)-1-azoni abi cycl o[ 2. 2. 2] octa
“ne; 1o brom

1- Al lyls- 31 [Ia}((Bb-lytdybwmmylloxa)ﬂnamjy[idkxpheneihxdphabylcylchan@@l@;wﬂmm

brom de

" 3- (R {But yﬁ'%'?{% 2z;PBtar[FSyItr'ﬂwrc’f‘:‘(ﬁftphenoxyet hyl ) - lazoni abi cycl o[ 2. 2. 2] octa

ne; brom dide3ii¢ RpiBotiyd whe ayribesidshanzbioting) to Trg¢tBed 3. Aneryiely phibedxg) gempyl | - 1
15 azonlablcyclo

3- (R) (But Y1 nwf:%ﬁ%?ﬁ@/@f@'\fg?%& 2 ? A5 B BT B2 (501 3H)1 3.08-3,50

azoni abi cyel, HE.382B,%9qhAE), boanthdeH), 6,33-6,39 (m, 3H), 7,04-7,09 (m, 1H), 7,18-
32]( Réglt%gtnél &genmﬁgr %noyb%yh-s]ﬁ% %Ft Eb%n]heéb,lz yl propyl ) - 1lazoni abi cycl o[ 2. 2

3- (R) (But yl phenyl car banmoyl oxy) - 1- ( 3- phenyl pr opyl ) - 1azoni abi cycl o[ 2. 2. 2] oct a
ne; brom

3- (R) (Phe aMRigd%n- 2- yI net hyl car banoyl oxy) - 1- ( 3- t hi ophen- 2- yl propyl } - 1-
azoni a bi ciymdéptly Q3~?R)Zi)l@éﬁe@ﬁﬁphbhﬁlﬁhldﬁmoyloxy) -1-azoniabicyclo[2.2.2]octane;

1-(2- Phenoxﬁ et hx?} -(R) - (phenyl -t hi ophen- 2-yl net hyl - car banoyl oxy)-1 25
azoni abi cyEfiY a8 oct ane; broni de

1t Al YI|5b3 T(haguﬂ@hsmbmm waifnemaesréermédwddcr@rtbmmwwméa/mbainecfmaﬂ #R. 2.2] o0
ctane; bronide

ey s g By MR AU BT S b han ool deRuire: Bk 13FRAY MBet at e

30 7 2,82 (m, 2H) 300350 (m, 7H), 3,68-3,89 (m, 3H) 4,92 (m, 1H), 718743é
1- Hept yl - R)'(pent - 4 -en%] hen I'car’ banoyl oxy) - 1- azoni abi cycl o[ 2 ] oct ane;

trifluor oa<9 h;aMs [M- CF:CO
1-Allyl-3-(R)-(phenyl - thi Ophen 3- _yl met hyl - car banoyl oxy) - 1- azoni abi cycl of 2.

2. 2] oct an trllflﬁ:groacet ate
3- (R){ he%?‘l %f) n- 3-yl met hyl car banoyl oxy) - 1- ( 3-t hi ophen- 2-yl propyl ) -135
azoni a bi Gy(ﬂ)((l?[h%nath&]mﬁr@lt&rbﬁhﬁmw 1-(3-thiophen-2-ylpropyl)-1-azoniabicyclo

1- (2- Phen |.t hi ophen- 3-yl net hyl car banoyl oxy) - 1azoni abi cy
clo [2.2. 3?%?5%%@5e,bréﬁ?dé ace U2/ US18-41 PCT/EPfl1/1s1C9 61
3- (R) ( Bi s-Mnbititipleempdunt was bynthegissinarebaling) to IndtBed e Mk e i the Tinalzstep abi cyc
lo [2.2.2] oct

(R)(Bl s A dﬂ@ngé(%yI“ﬂ%MyPE?ﬁ%@tr}Dy‘}@xy) 1- (3-tfiiophen-2-yl propyl)-1lazon
abicysl o [2.2.2] octane; bromde 5 1-Allyl-3-(R)(al

yl t hi oph mﬁ{l &Ft hyl car banmoyl oxy) - 1azoni abi cycl o[ 2. 2. 2] oct ane;

"

Q/clqunplyéﬁyicabbmlle deidl razdbitycio[R2]pE3R)yLeéter phenyl propyl ) lazoni
trifl.uoroaceta

R) ( Fur ﬁ‘ i'tlﬁ}cﬂ@Pﬁgﬁ%W%W@g?%%ﬁ%%%W}g 9 "(%*h%%&J hSrybe&/ P5 thf f&? srji?%bl cycl

0 [ 2. 2.Ww3s®20ang; ob;i'Hl NMPOEDMREt®) 05 0,83 (m, 3H), 1,22-1,30 (m, 5H) 1,43-1,56

1-Allyl bISf -1- 2] oct an
LA 3 (RGPS 3l S el Al BaPYLoR) 1 azan bl vl ol 203, 2l oct
cl ai ms chapct 2r-ra@dni, 5 Hhas [M+1]t: 31as an 1 G50 val ue (nM for nmuscarinic M3
" receptors g? | ess than 35. 19. A process for the preparation of a carbamate
of formula (1) RLON- R2 0 20 (I)

Example 105 .

\</-\
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[
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3-
a
3-
0

1-Methyl-3-(R)(pentylphenylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane;

35  bromide . ‘
The title compound was synthesised according to method c. The'yield of the final step
was 130 mg , 68%; 'H- NMR (DMSO-dg) : 8 0,81 (m, 3H), 1,21 (m, 5H), 1,45-2,20 (m,



25 wherein R, R2 and p are as defined in any one of clains 1, 3 to 5 or 13
to 16, which process conprises reacting a conpound of formula (I11): Rl1l

Cl ~N~-R2 Wigdovsg@gpound of fornmula (1V) OH N-(cHZ-P WO %/ 8018469

PCT/ EPO1/ 151G & (1V) 5 wherein R1, EQ and p in formulae (11 1) and (1V)
are as defined in any one of clains 1,3 to 5 or 13 to 16. 20. A process for
pr oduci ng 64t)saP3 ( S)f3|'f)03r1ﬂ+h7c( (m) THRB, @(\(Pr ”B*‘i()d-@&-(mm)( G INNGL,GH) P O X
10 wher ei %gw] gz , A, B and X are as defined in any one of clains
l1to 17, rocess corrprl ses quaternising the nitrogen atom of the
azoni abi cyclic ring of a conpound of formula (1): i5 RL O-N~ R2 N~t~"2~p O
(1) wher eighaRible T and p are as defined in any one of claims 1, 3 to 5 or
13 to 16, wth an al ky Iatlng¢ gent of formula (Vlgﬁ 20 B-(CH2)"-A-(CH2) m W
(V1) wher driliyh3-(R)(pantiiehanylcasbamoyloxy ht-azemiabisyclaid2Rieetanessent s a | eavi ng
‘ group 25t§l§uo|%a 19gess according to claim20, wherein Wrepresents a group

as defined I n c alm1l or 12.
The title compound was synthesised according to method d. The yield of the final step

was 10 mg , 35%; 'H- NMR (DMSO-ds): § 0,83 (m, 3H), 1,21-1,28 (m, 4H), 1,46 (m,
3H), 1,54-1,91 (m, 3H), 2,30 (m, 1H), 3,28-3,41 (m; 5H), 3,78-3,92 (m, 5H), 4,94 (m,
10 1H), 5,54-5,64 (m, 2H), 5,98 (m, 1H), 7,26-7,43 (m, 5H); MS [M- CF;COO I*: 357,

Example 107
3-(R)(Pentylphenylcarbamoyloxy}-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]
octane; trifluoroacetate

15  The title compound was synthesised according to method d. The yield of the final step
was 13 mg , 36%; MS [M- CF,COO J": 451.

Example 108
3-(R)(Pentylphenylcarbamoyloxy)-1 f(z-phenoxyethyt)-1 -azohiabicyclo]2.2.2]

20 .octane; trifluoroa;:etate 7 7
The title compound was synthesised according to method d. The yield of the final step
was 14 mg , 40%; 'H- NMR (DMSO-dg): 8§ 0,82 (m, 3H), 1,23 (m, 4H), 1,46 (m, 3H),
1,54-1,91 (m, 3H), 2,25 (s, 1H), 3,28-3,70 (m, 9H)}, 3,98 (m, 1H), 4,43 (m, 2H), 4,95 (m,
1H), 6,98-7,04 (m, 3H), 7,23-7,4 (m, 7H); MS [M- CF;COO ]": 437.

Example 109 '
3-(R)(Pentylphenylcarbamoyloxy)-1-(3-phenylpropyl)-1-azoniabicyclo[2.2.2]
octane; trifluoroécetate _
The title compound was synthesised according to method d. The yield of the final step
.30 was 13 mg, 37%; 'H- NMR (DMSO-de): 5 0,82 (m, 3H), 1,20-1,25 (m, 5H), 1,44 (m,
| 3H), 1,68-2,13 (m, 7H), 2,58 (m, 2H), 3,00-3,41 (m, 5H), 3,54-3,69 (m, 2H), 3,79-3,85
' (m, 1H), 4,92 (m, 1H), 7,20-7,42 (m, 10H); . MS [M- CF3COO J": 435.

" Example 110
35  3~(R)(Pentylphenylcarbamoyloxy)-1-(3-phenylallyl)-1-azoniabicyclo[2.2.2]octane;

trifluoroacetate



WO 02/11S18. 11 G3 PCT/EP(11/1S119 22. . A process according to claim 20 or
claim21l, wherein the resulting reaction mxture is purified by solid phase
extracti oy pyfarsyrA Pharmaceutical conposition conprising G GEsmAkRE
according to any one of clains 1 to 1§ in adm xture with a pharmaceutically
acceptabl e carrier or diluent. 24. A conpound according to any one of
clains 1 tThelitie aamppupt amssgetbesisad adddrdingriposethiod nd.dldeoyield of) thedfirel stiem 23,

for use in a method,of, tr f. the human or ani mal body by therapy.

25. Use ofw?f‘[gE 0 o&l M@J@?ﬁgb@ 'a%{{;'one of clains 1 to 18, or a

phar maceuti cal conposition according to claim23, in the manufacture of a
medi camentgfor 115 treatnent of a respiratory, urol ogical or

" gastrointes 'Nal” di'sease or disorder. 26. A method of treati ng of

r espi r &t orls(2-Benzdoyyedhylira<R)(pentyhenytcarbineyoxy)-1-arpniabigeelot2.bnpri ses
adm ni stergagné.otﬁf Jl:‘ilgg&tﬁ’tre animal patient in need of treatnent an

" effective anount 01! a compound according to any one of clains 1 20 to 18 or

a phar macélhs it canmpruod vwas spnthesissdiacngrding tol metnod 3d. THE. yield ob s fingd sten

product c [ SENG fob). n?:%u ecgrding to any one of clains 1 to 18;

and (iii )qggh)soﬁ@:é ’c%jor{%jo@ﬁﬁe édé]@loae' ‘I%Ir:{'the treatnment of a respiratory,

urol ogi cal 25 or gastrointestinal disease or disorder for simultaneous,

separ ate ial use. 28. A conbination .product according to claim

27 corr%)ri gé’hagﬁ%fﬂg conpound according to any one of clains 1 to 18; and 30

(iv) a & hifotd-Hydroxyphenaxy)riery&BHR) @eptyiphanyleaibapavioxgki-azaria | v

i nhi bi tor 'tﬁggémr 2.'29215?}%53%1% LlekbW) antagoni st for simltaneous,

separate or eqL}ent'l al use in tﬁe treatnent of a respiratory disease.

. A. ANE. A. Athe tile, mnmuAdm@_smhA@igemmrding to method d. The yield of the final step

. A?. ANs. A 2 A D A AL ABSA (€. AE. A2 AR A Au_. A A . A[. A (e. A
As. A Al ‘@‘% ﬁ%mgggz%éﬁié%ﬁcgeﬁ@sﬁ A5 A3 A, . A
a. AL. AIS. A A ASs. A2. A A(. A. A; sl . AY. A3bc’ 7BKep: ?LN.$ e f h

Example 113

1-Heptyl-3—(R)(pentylphenylcarbamoyloxy)-1-azoniabicyclo[2.2;2]octane;
trifluoroacetate '
_ The title compound was synthesised according to method d. The yield of the final step
20 was 15 mg, 45%; MS [M- CF,COO J': 415.

Example 114
3-(R)(Pentylphenylcarbamoyloxy)-1 -(3-thiophen-2-ylpropyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate
25  The title compound was synthesised according to method d. The yield of the final step
| was 13 mg , 37%; 'H- NMR (DMSO-dg): & 0,82 (m, 3H), 1,22-1,26 {(m, 5H), 1,46 (m,
3H), 1,60-2,14 (m, 7H), 2,82 (m, 2H),3,20-3,41 (m, SH), 3,50-3,70 (m, 2H), 3,82 (m,
1H), 4,92 (m, 1H), 6,83-6,99 (m, 2 H), 7,25-7,43 (m, 6H); MS [M- CFsCOOQ |': 441.

30 Example'115 .
Pent-4-enylphenyicarbamic acid 1-azabicyclo[2.2.2]Joct-3-(R)yl ester
Thé fitle éc;mpound was synthesised according to method a. The yield of the final step
‘was 690 mg , 14%; 'H- NMR (DMSO-de): 8 1,10-1,60 (m, 6 H), 1,84 (bs, 1H), 1,97-
2,04 (m, 2H), 2,45-2,65 (m, 5H), 3,02-3,10 (m, 1H), 3,28-3,66 (m, 2H), 4,59 (m, 1H),
35 4,61-5,00 (m, 2H), 5,70-5,84 (m, 1H), 7,22-7,42 (m, 5H); MS [M+1]": 315.
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Example 122

1-[3-(3-Hydroxyphenoxy)propyll-3-(R){pent-4-enylphenyicarbamoyloxy)-1-azonia
bicyclo[2.2.2]octane; trifluoroacetate

10  The title compound was synthesised according to method d. The yield of the final step
was 12 mg , 32%; MS [M-CF;COO " 465.

Example 123
1-Heptyl-3-(R){pent-4-enylphenylcarbamoyloxy)- 1-azon|ab|cyclo[2 2.2]octane;
15 trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 3 mg, 9%; MS [M- CF,CO0 ]": 413.

Example 124

20  1-Methyl-3-(R)(pent-4-enyiphenylcarbamoyioxy}-1-azoniabicyclo[2.2.2]octane;
trifluoroacetate '
The title compound was synthesised according té method d. The yield'of the final step
was 13 mg , 49%; MS [M- CF;CO0 ]*: 429.

25 Example 125
-(R)(Pent-4-enylphenylcarbamoyloxy) 1-(3-th|ophen-2-ylpropyl) 1-azoniabicyclo
[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 15 mg , 43%; 'H- NMR (DMSO-dg): § 1,40-2,20 (m, 11H), 2,82 (m,2H), 3,05-3,5
30 (m, 7H), 3,58-3,86 (m, 3H), 4,924, 95 (m, 2H) 5,00 (m, 1H), 5,70-5,84 (m, 1H), 6,93-
7,00 (m, 2H), 7,26-7,44 (m, 6H), MS [M- CFsCOO I: 439,

Example 126
Phenylthiophen-3-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R )yl ester

35  The title compound was synthesised according to method a. The yield of the final step
was 2000 mg , 15%; 'H- NMR (DMSO-dg): & 1,10-1,60 (m, 4H), 1,84 (bs, 1H), 2,46-
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Example 129
1-(3-Phenyipropyl)-3-(R)(phenylthiophen-3-ylmethylcarbamoyloxy)-1-azonia

20 bicyclo[2.2.2]octane; trifluoroacetate
The title compound was synthesised according to method d. The yield of the final step
was 15 mg , 41%; 'H- NMR (DMSO-dg): & 1.45-2,18.(m, 7H), 2,59 (m, 2H), 3,02-3,44
(m, 7H), 3,84 (m, 1H), 4,87 (s, 2H), 4,99 (m, 1H), 7,00 (m, 1H), 7,21-7,38 (m, 11H),
7,47-7,50 (m, 1H); MS [M- CF,COO ]": 461.

Example 130

1-(3-Phenylaliyl)-3-(R)(phenylthiophen-3-yimethylcarbamoyloxy)-1-azoniabicyclo

[2.2.2]octane; trifluoroacetate

The title compound was synthesised according to method d. The yield of the final step
30 was4mg, 11%; MS [M- CF;COO ]": 459.

. Example 131
1-(2-Benzyloxyethyl)-3~(R)(phenylthiophen-3-yimethylcarbamoyloxy)-t-azonia
bicyclo[2.2.2]octane; trifluoroacetate

35  The title compound was synthesised according to method d. The yield of the final step
was 16 mg , 42%; MS [M- CF,COO J": 477.
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The title compound was synthesised according to method d. The yield of the final step
was 12 mg , 42%; MS [M- CF,COOQ ]": 357.
20
Example 135
3-(R)(Phenylthiophen-3-ylmethylcarbamoyloxy)-1-(3-thiophen-2-ylpropyl)-1-
azoniabicyclo[2.2.2}octane; bromide | _
The title compound was synthesised according to method c. The yield of the final step
25 was 500 mg , 78%; 'H- NMR (DMSO-dg): § 1,45-2,19 (m, 7H), 2,83 (m, 2H), 3,04-3,13
(m, 1H), 3,19-3,46 (m, 6H), 3,83-3,90 (m, 1H), 4,88 (s, 2H), 4,99 (m, 1H), 6,94 (m, 3H),
7,20-7,40 (m, 7H), 7,49 (m, 1H); MS [M- Br]™: 467; mp : 110 °C.

Example 136
30  3-(R)(Phenylthiophen-3-ylmethyicarbamoyloxy)-1-(2-phenoxyethyl)-1-azonja
bicyclo[2.2.2]octane; bromide
The title compound was synthesised according to method c. The yield of the final step
was 350 mg , 63%; 'H- NMR (DMSO-dg): 5 1,45-2,20 (m, 5H), 3,27 (m, 1H), 3,40-3,80
(m, 6H), 4,00-4,06 (m, 1H), 4,44 (bs, 2H), 4,87 (s, 2H), 5,02 (m, 1H), 6,99-7,04 (m, 4H),
35  7,20-7,38 (m, 8H), 7,48 (rh, 1H); MS [M- Br]": 463; mp : 131 °C.
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Example 141
35  1-Allyl-3-(R)(bis-thiophen-2-yimethylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane;

trifluoroacetate
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Example 142
3-(R)(bis-thiophen-2-ylmethylcarbamoyloxy)-1-(3-phenylpropyl)-1-azoniabicyclo
[2.2.2]octane; bromide '

10 The title compound was synthesised according to method c. The yield of the final step
was 690 mg , 82%; 'H- NMR (DMSO-de): & 1,78-2,10 (m, 6H), 2,34 (bs, 1H), 2,53-2,63
(m, 2H), 3,23-3,48 (m, 7H), 3,88 (m, 1H), 4,53-4,74 (m, 4H), 5,05 (m, 1H), 6,98-7,01
(m, 2H), 7,02-7,11 (m, 2H), 7,21-7,37 (m, 5H), 7,44-7,48 (m, 2H); MS [M-Br]": 481.

15 Example 143
Furan-2-yimethyl-2-thiophen-2-yimethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-
(R)y! ester
The title compound was syhthesised according to method a. The yield of the final step
was 700 mg , 10%; 'H- NMR (DMSO-dg): 5 1,10-1,34 (m, 1H), 1,44-1,67 (m, .3H), 1,93
20 (bs, 1H), 2,50-2,70 (m, 5H), 3,05-3,12 (m, 1H), 3,37-4,40 (m, 2H), 4,57-4,66 (m, 3H),
6,26-6,42 (m, 2H), 6,95-7,03 (m, 2H), 7,45 (m, 1H), 7,61 (m, 1H); MS [M+1]": 347.

Example 144

1-Allyl-3-(R)(fu ran-2-y|methylth|ophen-2-ylmethylcarbamoyioxy)-1 ~azoniabicyclo
25 [2.2.2)octane; trifluoroacetate

The title compound was synthesised according to method d. The yield of the final step

was 7 mg , 15%; MS [M- CF;COO ]': 387.

Example 145
30 3-(R)(Furan-2-ylmethylthiophen-2-ylmethylcarbamoyloxy)-1-(3-phenylpropyi)-1-
azoniabicyclo[2.2.2]octane; trifluoroacetate
" The title compound was synthesised-according-te method- d. The yield of the finak-step-
was 11 mg , 20%; 'H- NMR (DMSO-dg): 8 1,70-2,10 (m, 6H), 2,31 (bs, 1H), 2,59 (m,
2H), 3,15-3,50 (m, 7H), 3,84 (m, 1H), 4,36-4,56 (m, 4H), 5,03 (m, 1H), 6,32-6,44 (m,
35 2H), 6,92-7,08 (m, 2H), 7,20-7,35 (m, 5H), 7,41-7,46 (m, 1H), 7,58-7,62 m, 1H);MS
[M- CF3;COQ ™. 465.
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2H), 3,21-3,46 (m, 7H), 3,89 (m, 1H), 4,54 (m, 4H), 5,06 (m, 1H), 6,95-7,01 (m, 4H),
7.07-7.11 (m, 2H), 7,38-7,49 (m, 3H); MS [M-Br]": 487; mp : 143 °C.

10 Example 147
Allylthiophen-2-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R )yl ester
The title compound was synthesised according to method a. The yield of the final step
was 3220 mg , 30%; '"H- NMR (DMSO-dg): 5 1,20-1,33 (m, 1H), 1,45-1,80 (m, 3H), 1,93
(bs, 1H), 2,49-2,72 (m, 5H), 3,05-3,09 (m, 1H), 3,81-3,83 (m, 2H), 3,83-4,55 (m, 3H),
15 5,14 (m, 2H), 5,70-5,82 (m, 1H), 6,96-7,04 (m, 2H), 7,44-7,45 (m, 1H); MS [M+1]":
307.

Example 148
1-Allyl-3-(R)(allylthiophen-2-ylmethylcarbamoyloxy)-1-azoniabicyclio[2.2.2]
20 octane; trifluoroacetate '
The titie compound was synthesised according to method d. The yield of the final step -
was 10 mg , 24%; 'H- NMR (DMSO-de): & 1,80-2,10 (m, 4H), 2,32 (bs, 1H), 3,20-3,50
(m, 5H), 3,75-3,94 (m, 5H), 4,5-4,69 (m, 2H), 5,01 (m, 1H), 5,10-5,23 (m, 2H), 5,51-
5,65 (m, 2H), 5,70-5,85 (m, 1H), 5,90-6,08 (m, 1H), 6,95-7,10 (m, 2H), 7,47 (m, 1H);
25  MS [M- CF,COO " 347.

Example 149
3-(R)(Allylthiophen-2-ylmethyicarbamoyloxy)-1-(3-phenylpropyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate

30 The title compound was synthesised according to method d. The yield of the final step
was 11 mg , 22%; 'H- NMR (DMSO-dg): 8 1,74-2,10 m, 6H), 2,31 (bs, 1H), 2,59 (m,
2H), 3,16-3,56 (m, 7H); 3:76-3,90 (m, 3H), 4,48-4,71 (m, 2H), 4,99 (m, 1H), 5,11-5,23
(m, 2H), 5,72-5,83 (m, 1H), 6,98 (m, 1H), 7,08-7,07(m, 1H), 7,20-7,35 (m, 5H), 7,44 (m,
1H); MS [M- CF,COOQ 1: 425.

35
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6,93-6,99 (m, 2H), 7,38 (m, 1H); MS [M+1]": 335.

Example 151

10 1-AIIyl-3-(R)(cyclopentylthiophen-2-ylmethylcarbamoyloxy)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate | 7
The title compound was synthesised according to method d. The yield of the final step
was 10 mg , 22%; *H- NMR (DMSO-de): & 1,40-2,05 (m, 12H), 2,27 (bs, 1H), 3,03,3,42

(m, 5H),3,70-3,95 (m, 3H), 4,15-4,35 (m, 1H), 5,58 (m, 2H), 4,99 (m, 1H),5,54-5,65 (m,

15 2H), 5,87-6,10 (m, 1H), 6,87 (m, 1H), 7,03 (m, 1H), 7,41-7,43 (m, 1H);MS" [M-
CF,CO0 1":.375.

Example 152
3-(R){Cyclopentylthiophen-2-ylmethyicarbamoyloxy)-1 -(3-phenylpropyl)-1-azonia
20 bicyclo[2.2.2]octane; trifluoroacetate

The title compound was synthesised according to method d. The yield of the final step

was 13 mg , 24%; 'H- NMR (DMSO-de): 5 1,40-2,10 (m, 14H), 2,25 (bs, 1R), 2,58 (m,

2H), 2,95-3,50 (m, 7H), 3,81 (m, 1H), 4,26 (m, 1H), 4,50-4,70 (m, 2H), 4,97 (m, 1H),

6,93 (m, '1H). 7,03 (m, 1H), 7,20-7;40 (m, 6H); MS [M- CF;COO ]": 453.
25
Example 153
Furan-2-ylmethylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
The title compound was synthesised according to method a. The yield of the final step
was 1400 mg , 18%; *H- NMR (DMSO-d): & 1,19-1,60 (m, 4H), 1,84 (bs, 1H), 2,44

30 2,57 (m, 5H), 3,01-3,09 (m, 1H), 4,63 (m, 1H), 4,82 (s, 2H), 6,21 (m, 1H), 6,36 (m, 1H),

7,20-7,37 (m, 5H), 7,59 (m, 1H); MS [M+1]": 327.

Example 154
1-Allyi-3-(R)(furan-2-y|methylphenylcarbamoyloxy)-1 -azoniabicyclo[2.2.2]octane;

35 trifluoroacetate
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Example 157

20  1-Allyl-3-(R)(bis-furan-2-ylmethylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane;
trifluoroacetate '
The title compound was synthesised according to method d. The yield of the final step '
was 7 mg , 16%; 'H- NMR (DMSO-d): 5 ; MS [M- CF,COO J': 371.

25 Example 158
3-(R)(bis-furan-2-ylmethylcarbamoyloxy)-1-(3-phenylpropyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate ,
Thé title compound was synthesised according to method d. The yield of the final step
was 11 mg , 20%; 'H- NMR (DMSO-de): 8 1,70-2,10 (m, 6H), 2,29 (bs, 1H), 2,59 (m,

30 -2H), 3,10-3,50 (m, 7H), 3,82 (m, 1H), 4,32-4,54 (m, 4H), 5,01 (m, 1H), 6,29-6,41 (m,
4H), 7,20-7,35 (m, 5H), 7,57-7,61 (m, 2H); MS [M- CF;COO ]": 449.

Example 159
Benzylphenylcarbamic acid 1-azabicyclio[2.2.1]hept-4-yl ester

35  The title compound was synthesised according to method a. The yield of the final step
was 4.86 mg , 1.3%, as formiate; 'H- NMR (DMSO-ds): 8 1,86 (m, 4H), 2,65 (s, 2H),
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Compound of the present invention ............ 5.0 mg
Lactose.......c.coeeeunnne e s 113.6 mg
Microcrystalline cellulose.........cccoovvvvnnnees 28.4 mg
Light silicic anhydride..........cccccovnnieiinnncnen. . 15mg
20  Magnesium stearate..........ccecceiiiivviniinnennee 1.5 mg

.Using a mixer machine, 15 g of the compound of the present invention was mixed with
340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture was subjected
to compression moulding using a roller compactor to give a flake-like compressed
25 material. The flake-like compressed material was puiverized using a hammer mill, and
the pulverized material was screened through a 20 mesh screen. A 4.5 g portion of
light silicic anhydride and 4.5 g of magnesium stearate were added to the screened
material and mixed. The mixer 'product was subjected to a tablets making machine
equipped with a die/punch system of 7.5 mm in diameter, thereby obtaining 3,000
30  tablets each having 150 mg in weight.

'Example 162
Preparation of a pharmaceutical compoéition: tablets coated
Formulation:

35  Compound of the present invention............. 5.0 mg
LaCtOSE...ccvrveerieeeeeeeerrriniee st e 95.2 mg

- COM StArCh......c.oeeeeee i s 40.8' mg
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Hydroxypropylcellulose.....cccoovevveieniiinninnnn. 2.3 mg
Polyethylene glycol .......c.cvvmimviriimniiiiiniiinnnns 0.4 mg
5 Titanium dioXide......ccccovvveveeeecrccneersereenneien. 1.1 Mg
Purified talc......coooeciiiiic e ereva—— 0.7 mg

Using a fluidized bed granulating machine, 15 g of the compound of the present
invention was mixed with 285.6 g of lactose and 122.4 g of corn starch. Separately,
10 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 givé granulates. A 4.5 g portion of magnesium stearate was
added to the obtained granulates and mixed. The obtained mixture was subjected to a
tablet making machine equipped with a die/punch biconcave system of 6.5 mm in
15 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 prepared above were coated with the coating solution to give film-coated

20 tablets, each having 154.5 mg in weight.

Example 163
Preparation of a pharmaceutlcal composmon liquid inhalant
Formulation:

25  Compound of the present invention............. 400 pg
Physiological saline........c.ccooevvereeunnnie. e 1ml

A 40 mg portion of the compound of the present invention was dissoived in 90 ml of
physiological saline, and the solution was adjusted to a total volume of 100 mi with the

30 same saline solution, dispensed in 1 mi portjons into 1 ml capacity ampouie and then
sterilized at 115° for 30 minutes to give liquid inhalant.

Example 164

Preparation of a pharmaceutical composition: powder inhalant
35  Formulation:

Compound of the present invention........... 200 pg

LactoSe ...t 4,000 pg
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1. compound which is a carbamate of formula ().

5 wherein
R1 represents

10
. R3 represents a hydrogen or halogen atom, or a straight or branched lower

alkyl group or a cyano group;

R2 represents a benzyl, phenethyl, furan-2-yimethyl, furan-3-ylmethyl,
15 thiophen-2-ylmethy! or thiophen-3-ylmethyl group or a straight or branched alkyl
. group having 3 to 8 carbon atoms, an alkenyl group having 3 to 8 carbon atoms,
- or a cycloalkyl group of 3 to 6 carbon atoms; .
pis 1or2 andthe substltutlon in the azon:ablcycllc ring may be in the 2,30r4
position lncludmg all possible configurations of the asymmetric carbons;

- 20 or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 which is representéd by formula. (11):
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wherein R1, R2 and p are as defined in claim 1;
m is an integer from 0 to 8;

5 A represents a -CH,-, -CH=CR4-, -CR4=CH-, -CO-, -O-, -S-, -5(0)-, -S0,-,
-NR4-, or -CR4R5- group, wherein R4 and R5 each independently represent a
hydrogen atom, a straight or branched lower.alkyl group, or R4 and RS together
form an alicyclic ring;

‘nis an integer from 010 4;

10 B represents a hydrogen atom, an alkoxy group, a cycloalkyl group, -COOR4 or
-O0OCR4 wherein R4 is as defined above, or a cyano group, a naphthalenyl
group, a 5,6,7,8- tetrahydronaphthalenyl group, a biphenyl group, or a group of
formula (i) or (ii)

_ R6
R3
HY 7
R8
- (i)
15
wherein Z represents O, N or S;
R3 is as defined above; and
R6, R7 and R8 each independently represent a hydrogen or halogen atom, or a
hydroxy, phenyl, -OR4, -SR4, -NR4RS5, -NHCOR4, -CONR4RS, -CN, -NO2, -
20 COOR4 or -CF3 group or a straight or branched, substituted or unsubstituted
lower alky! group; _
wherein R4 and R5 each independently represent a hydrogen atom, a straight.
or branched lower alkyl group, or R4 and R5 together form an alicyclic ring; or
R6 and R7 together form an aromatic, alicyclic or heterocyclic ring; and

25 X’ represents a pharmaceutically acceptable anion of a mono or polyvalent acid.

3. A compound according to claim 1 or claim 2, wherein p is 2.
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7. A compound according to claim 6, wherein B represents a substituted or
15 unsubstituted phenyl group and R8, R7 and R8 each independently represent a
hydrogen or halogen atom, or a hydroxyl, methyl, -CH,OH, -OMe, -NMe,;_,
-NHCOMe, -CONH;, -CN, -NO,, -COOMe, or -CF3 group. '

8. A compound according to claim 7, wherein B represents a phenyl, 4-
20 fluoropheny! or 3-hydroxyphenyl group.
9. A compound according to any one of the preceding claims, whereinn=0or 1; m
is an integer from 1 to 6; and A represents a -CH,-, -CH=CH-, -CO-, -NMe-, -O-
or-S-group.

25
10. A compound according to claim 9, wherein m is 1, 2 0r 3 and A represents a
-CHa-, -CH=CH-, or -O- group.

11. A compound according to any one of the preceding claims, whérein
30 " B-(CHy),-A-(CHy)n~ represents- a group selected from 3-phenoxypropyl, 2-
phenoxyethyl, 3-phenylallyl, phenethyl, 3-phenyipropyl, 3-(3-
. hydroxyphenoxy)propy!,  3-(4-fluorophenoxy)propyl, 3-thiophen-2-ylpropyl, 1-
allyl and 1-heptyl.

35 12. A compound according to any one of the precedihg claims, wherein X

represents a chloride, bromide, or trifluoroacetate anion.
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15. A compound according to any one of the preceding claims, whichis a single

isomer.,

10 16. A compound according to claim 1 which is:
Benzylphenylcarbamic acid 1-azabicycio_[2.2.2]oct-3-(R)yl ester
Benzyl(4-fluoropheny!)carbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Benzyl-p-tolylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester

, Butylphenylcarbamic -acid 1-azabicyclo[2.2.2]Joct-3-(R)yl ester

15 Phehylthiophen-Z-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)y! ester.
Phenethylphenylcarbamic acid 1-azabicyclo[2.2.2]Joct-3-(R)y! ester
Pentylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Pent-4-enylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Phenylthiopheﬁ-3-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester

20 Butylthiophen-2-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)yl ester
Bis-thiophen-2-ylmethylcarbamic acid 1-az_abicyclb[Z.2.2]oct-3-(R)yl ester
Furan-2-ylmethyl-2-thiophen-2-yimethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-

(R)y! ester _
Allylthiophen-2-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)y! ester

25 Cyclopentylthiophen-2-ylmethylcarbamic  acid 1-azabicyclo[2.2.2]oct-3-(R)y!
ester '

Furan-2-ylmethyiphenylcarbamic acid 1-aiabicyclo[2.2.2]oct-3-(R)yl ester
Bis-furan-2-ylmethylcarbamic acid 1-azabicyclo[2.2.2]oct-3-(R)y! ester
Benzylphenylcarbamic acid 1-azabicyclo[2.2.1]hept-4-y| ester

30 Benzylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-4-yl ester
or a pharmaceutically acceptably salt thereof.

17. A compound according to claim 2 which is:
3-(R)(Benzylphenylcarbamoyloxy)-1-(3-phenylally!)-1-
35 azoniabicyclo[2.2.2]octane; bromide
1-Allyl-3-(R){benzylphenylcarbamoyloxy)-1-azoniabicyclo[2.2.2]Joctane; bromide
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R)(Benzy|pheny carbamoyloxy)-1-(2-phenoxyethyl)-1-

azoniabicycio[2.2.2]octane; bromide
3-(R)(Butylphenylcarbamoyloxy)-1 -(3-phenylallyl)-1-azoniabicyclo[2.2.2]octane;

10 bromide _
1-Allyl-3-(R)(butylphenylcarbamoyloxy)-1-azoniabicyclo[2.2.2]octane; bromide
3-(R){Butylphenylcarbamoyloxy)-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane; bromide
3-(R)(Butylphenylcarbamoyloxy)-1-[3-(3-hydroxyphenoxy)propyl]-1-

15 azoniabicyclo [2.2.2]octane; bromide '
3-_(R)(Butylphenylcarbamoyloxy)-1 -[3-(4-fluorophenoxy)propyl}-1-
azoniabicyclo[2.2.2] octane; bromide _
3-(R)(Butylphenylcarbamoyloxy)-1-(3-thiophen-2-ylpropyl)-1-
azoniabicyclo[2.2.2] octane; bromide

20 3-(R)(Butylphenylcarbamoyloxy)-1-(3-phenylpropyl)-1-
azoniabicyclo[2.2.2]octane; bromide
3-(R)(Phenylthiophen-2-yimethylcarbamoyloxy)-1-(3-thiophen-2-yipropyl)-1-
azonia bicyclo[2.2.2]octane; bromide
1-(2-Phenoxy-ethyl)-3-(R)-(phenyl-thiophen-2-yimethyl-carbamoyloxy)-1-

25 azoniabicyclo [2.2.2]octane; bromide
1-Allyl-3-(R)(phenylthiophen-2-yimethyicarbamoyloxy)-1-
azoniabicyclo[2.2.2]octane; bromide
3-(R)(Phenethylphenylcarbamoylioxy)-1-(2-phenoxyethyl)-1-
azoniabicyclo[2.2.2]octane; trifluoroacetate

" 30 1-Heptyl-3-(R)(pent-4-enylphenylcarbamoyloxy)-1 -azoniabicyclo[2.2.2]octane;
trifluoroacetate
1-Allyl-3-(R)-(phenyl-thiophen-3-yimethyl-carbamoyloxy)-1-azonia-
bicyclo[2.2.2]octane; trifluoroacetate
3-(R)(phenylthiophen-3-yimethylcarbamoyloxy)-1-(3-thiophen-2-ylpropyl)-1-

35 azonia bicyclo[2.2.2]octane; bromide
1-(2-Phenoxyethyl)-3-(R)(phenylthiophen-3-ylmethylcarbamoyloxy)-1-

azoniabicyclo [2.2.2]octane; bromide
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[2.2.2]octane; bromide

3-(R)(Bis-thiophen-2-ylmethylcarbamoyloxy)-1 -(3-thiophen-2-ylpropyl)-1-
azoniabicyclo [2.2.2]octane; bromide
1-Allyl-3-(R)(allylthiophen-2-yImethylcarbamoyloxy)-1-
azoniabicyclo[2.2.2]octane; trifluoroacetate
3-(R)(Cyclopentylthiophen-2-yimethyicarbamoyloxy)-1-(3-phenylpropyl)-1-
azonia bicyclo[2.2.2]octane; trifluoroacetate
3—(R)(Furan-2-ylmethyIphenyIcafbamoonxy)-']-(3-phenylpropyl)-1-azoniabicyclo
[2.2.2]octane; trifluoroacetate or

1-Allyl-3-(R)(bis-furan-2- ylmethylcarbamoyloxy) -1-azoniabicycio[2.2.2]octane;

trifluoroacetate.

A compound according to any one of the preceding claims characterised in that
it has an ICs, value (nM) for muscarinic M3 receptors of less than 35.

A process for the preparation of a carbamate of formula (l)

wherein R1, R2 and p are as defined in any ope of claims 1, 3 to 5 or 13 to 16,

which process comprises reacting a compound of formula (lll):

R1
/

CI\H/N\Rz

@)
(1)

with a compound of formula (IV):

OH
N-(CHz)p;
/

10%
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X
0 )

wherein R1, R2, p, m, n, A, B and X are as defined in any one of claims 1 to 17,
which process comprises quaternising the nitrogen atom of the azoniabicyclic

ring of a compound of formula (1):

15
_R1
O N\
N Y Rz
(CHy); 0O
(1
wherein R1, R2 and p are as defined in any one of claims 1, 3 to 5 or 13 to 16,
with an alkylating agent of formula (V1)
20
B-(CHy)n-A-(CH2)m-W
Vi)
wherein m, n, A and B are as defined above, and W represents a leaving group.
25 ' ' | '

21. A process according to claim 20, wherein W represents a group X as defined in

claim 1 or 12.
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22.

23.

24,

25.

26.

27.

28.

63

A proceés according to claim 20 or claim 21, wherein the resulting reaction

mixture is purified by solid phase extraction.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 18 in admixture with a pharmaceutically acceptable carrier or

diluent.

A compound according to any one of claims 1 to 18, or a pharmaceutical
composition according to claim 23, for use in a method of treatment of the

human or animal body by therapy.
Use of a compound according to any one of claims 1 to 18, or a pharmaceutical
composition according to claim 23, in the manufacture of a medicament for the

treatment of a respiratory, urological or gastrointestinal disease or disorder.

A method of treating of respiratory, urinary or gastrointestinal diseases, which

' method comprises administering to a human or animal patient in need of

treatment an effective amount of a compound according to any one of claims 1
to 18 or a pharmaceutical composition according to claim 23.

A combination product comprising

(i) a compound according fo any one of claims 1 to 18; and

(iif) another corripound effective in the treament of a respiratory, urological
or gastrointestinal disease or disorder

for simultaneous, separate or sequential use.

A combination product according to claim 27 comprising

(i) a compound according to any one of claims 1 to 18; and

(iv)  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.



