WO 2004/ 096800 PCTI EP2004/ 004605 ORGANI C COMPOUNDS Thi s invention rel ates
to organi c conpounds, their preparation and use as pharnmaceuticals. |In one

aspect t n provides conpounds of fornula | 0~-C -CR3
Q~ h‘ﬁ’oﬁ[’]{iﬁg.sh‘?sm t or zwi tterionic form wherei nPglﬂfng%O&a/%E%re each

independently a C3-Ci s-carbocyclic group or a 4- to 12-nenbered

het erocyclic group having at |east one ring heteroatom sel ected from
nitrogen, oxygen and sul phur, or -CRLIR2R3 together forma group of formula
aRb where Ris a bond, -0-, - ANIEEOMPOGRTESH . - CH2-CH2-, ami no or
-N(CH3) R2 is hydrogen, halo, roxy, C - Cs-al koxy or G -Cs-al kyl
optionally substituted by hydroxy R4 is O-Cs-alkyl substituted by -NHR5,

- NRs- CO - T NHR12,
0 o R1a 5 N OBO B e e B S R Caat et Py TBber Tt od by a

C3-Crs-carbocyclic group or a 4-_to 12- rrenbered het erocyclic group having

t | t f d | phur ;
Rs iEaﬁyd%%éﬁgﬂ%%%@"&“?%Bmvfﬂ%ﬁﬁ’g%m’m?‘é'i"ge& Ca-al kenyl, o

C2- t o-al kynyl or Cl-Ca-al koxy in each cade optionally substituted by a
C3-d s-carbocyclic group or a 4- to 12- melnpBf ed heterocyclic group having
at |east one ring heteroato ected f/rQ)\m ni trogen, oxygen and sul phur,
or R6 is a C3-Cis-carbocyclif gr p orfa 4-Rto 12-menbered het er ocyclic
group having at | east one r|ng heterogtom sel ected from nitrogen, oxygen
and sul phur; R is a C3-C s-cappdcyclic group; W3 2004/ 096800

PCT/ EP2004/ 004605 2 R8 is a q:3 Cts-carbocyclic group; RO is hydrogen or

G - Cs-al kyl ; R* O

in salt or zwitterionic form wherein

R? znd R3 are each independently a C;-Cys-carbocyclic group or 2 4- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur, -

or -CR!R?R3 together form a group of formula

OO

where R is a bond, -O-, -5- , -CHs-, -CH=CH-, -CH;-CH3-, amino or ~N{CH3}- ;

R? is hydrogen, halo, hydroxy, Ci-Cs-alkoxy or Ci-Cs-alkyl eptionally substituted by hydroxy;
R*is Ci-Cy-alkyl substituted by -NHRS, -NR5-CO-RS, -NRS-CO-NH-R?, -NR5-50,-R, O
-CO-NRFR0, -QRY, -O-CO-NHR2, -O-CO-RY or -CO-O-RY,

or R* is C3-Cyo-alkynyl optionally substituted by a Cs-Cis-carbocyclic group or a 4- to 12-
membered heterocyclic group having at least one ring heteroatom selected from nitrogen,
oxygen and sulphur;

RS is hydrogen or Ci-Cs-alkyl;

RS is Cy-Cg-alkyl, Cp-Cs-alkenyl, Co-Cio-alkynyl or C1-Cy-alkoxy in each case optionally
substituted by a Cs-Cis-carbocyclic group or a 4- to 12-membered heterocyclic group having at
least one ring heteroatom selected from nitrogen, oxygen and sulphur,

or R¢ is a C3-Cis-carbocyclic group or a 4- to 12-membered heterocyclic group having at least

one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cys-carbocyclic group;



R10 is hydrogen, C -Cs-al kyl optionally substituted by cyano, am no, nitro,
carboxy, G -C8- al koxy, a C3-Ci s-carbocyclic group, or by a 4- to
12-menbered heterocyclic group having at |east one ring heteroatom

sel ect edwor®m/6800 ogen, oxygen and sul phur, or Rl i sPEI/ERO@I®46@ar bocycl i c
group or a 4- to 12-nmenbered heterocyctic group having at |east one ring
het eroat om sel ected from nitrogen, oxygen and sul phur; R f is hydrogen,

G - Cs- al kydl is 2 ©-ChScatibdéydlic g;ougs-al koxy or C-Cs-alkyl-OR'; Rl2 is a

C3-d s-carbocyclic group; gl is G -Cs-alkyl or a C3-C s-carbocyclic group;
R14 is hy&riphelioses oe8rErakiar bocycl i c group, G -C8-al kenyl, or O Ce-al kyl
optionally substituted by a C3-Ci s-carbocyclic group; and Rs is a

C3-Ci s-carbocyclic group, Terms used .in the specification have_ the

fol | ow ngR%jwﬁW@%qa %1691alke51n%qﬂpwlga@%ﬁwf&tb@&va%ﬁﬁ@%m%oagﬁmﬁv,r%f%r red to
can be sulpeddy! MELD,;REHBAROE oD bEby P@%btm@ﬁb%)beﬁdfﬂeteﬁocyc%c%!’ouéshﬁﬂﬁiit' ons, by
any one or any conbination of the radicals desgrl bed. "G -GCs-alkyl" as
used her dFast eRETHBASICERFORN Hifeee HAMHIEEhOXHEASE” $1RYF> having 1 to 8 carbon
at ons. Pr&fres gRloy.c; CrdeBscqdiie houp Br P4 GA2ahditlerederetdey R pAl b 20RE a1 1B, Used
herein denotes straight chain or branched al kyl ene that contains 1 to 8
car bon at®Wsing peteoatogpiclpstediromaitengra, oEYEsn ARl WRhEB- al kyl ene. " C2- Cs- al kenyl "
as used herein denotes straight chain or branched hydrocarbon chains that
contain two to eight carbon atons and one or nore carbon-carbon double
bonds. Pri&f ssrhasrogen, Cofaalkyla CrEprglky-Grelralisoxpar G-fepht*O-R&2- G o- al kynyl " as
used her egm;denot e shdy@icgbupshai n or branched hydrocarbon chains that
congAin two to ten carbon atons and one or nore carbon-carbon triple bonds.
Lor abl B i5&:-Caglly] ar kGnipiscasbgerelissrenpi gl kynyl ". WO 2004/ 096800

PCT/ EP200gs DQ46Q5en, 3 C: G- G fAE BRGY LG, MEAUPS: @SchaRdl pessinp denotes a
car bocyclic groug) having 3 to 1S ring, . carbon atons, for exanple a

nonocycl i ebgitehby frhercabpeictasPitiatd c, such as a C3-Cs- cycloal kyl, or
aromati c @pugh @scpbeBydydidhbh can be substituted by one or nore, usually
one or two, Cl-C4-al kyl groups, or a bicyclic group such as bicycl ooctyl,
bi cycl ononyl including indanyl and indenyl, and bicycl odecyl including
napht hyl , T2921:4d ahe Afecifbitoh h%ﬂh%llo@iﬂ?%ﬁhﬁiﬁ%ﬁed by one or nore, usually
one or two, G -C4-alkyl groups . Preferably the C3-Cl5- carbocyclic group
is a C3-Cto-carbocyclic group, for exanple cyclopropyl, cyclopentyl,

cycl ohexy'loptfamlty%smrméd ' @&%B@E grdup 9ARYdd 18 tar@RNbYkeed FNHRe or more

C3- G s-car bocycl’ic group can o
positions, e.g. 1, 2 or 3 positions, by any one or any combination of the radicals described.

“C1-Cy-alkyl” as used herein denotes straight chain or brénched alky! having 1 to 8 carbon
atoms. Preferably, Ci-Cp-alkyl is C1-Cs-alkyl.

“C;-Cs-alkylene” as used herein denotes straight chain or branched alkylene that contains 1 to

8 carbon atoms. Preferably, C1-Cs-alkylene is Ci-Ce-alkylene.

“(C3-Cs-alkenyl” as used herein denotes straight chain or branched hydrocarbon chains that
contain two to eight carbon atoms and one or more carbon-carbon double bonds. Preferably
“Cy-Cs-alkenyl” is “Cy-Cs-alkenyl”.

“Cy-Cro-alkynyl” as used herein denotes straight chain or branched hydrocarbon chains that
contain two to ten carbon atoms and one or more carbon-carbon triple bonds. Preferably “C,-

Cio-alkynyl” is “Ca-Cg-alkynyl”. .



substituted or unsubstituted. Preferred substituents include halo (e.qg.
fluoro, chloro or bronmo), cyano, hydroxy, am no, nitro, carboxy,

C -Cs-al kyl (e.g. nethyl or ethyl), halo-G -Cs-al kyl, G - Ca-al koxy,

Ci - Cs- alKyPW4PIseM8y| , Ct - Cs-al kyl sul fonyl, -502NH2, KCW@Oﬁﬂ%@ﬁbocycl ic
group and a 5- to 12- menber ed het eroi:ycl ic group havi ng at | east one ri ng
het eroat om sel ected from nitrogen, oxygen and sul phur. "C3-Cs-cycl oal kyl "
as used ‘fﬁar@ai curbtemditcgsowym wadl kgrkin dendtayrg c8rbboyche granp bavingt owwsl S ritgr ef er abl y

" C3- Ca- c \ used herein
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"C-Ca-a " as _used herein d not as r fore defi ned
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"G - Ca- adakypegiit frony Is"a (EhSCM—SﬁHodeél‘c@rmlpdbha)taﬁﬁ)l@‘yﬁbpﬂ)bklyd:ycbsexhﬁ[ ei nbefore
def| ned | i.nked t ref er abl
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or br ancheditatkeaansiiaviung. Préfored sdaritnems maluademsalo Er@ﬂemmb&hyqroﬁrﬁhmal) koxy is
CrC4-a
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! - ha
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ni trogem:abgmoﬁgemﬁstlphuﬂ ed at two positions by C3-Cs-al kyl as

her ei nbef ore defined, which my be the sane or different. Preferably

di (G -Cs-al kyl)sul famoyl is -S02-N(CH3)z. "Hal 0" or "hal ogen" as used

her ei n d‘&ﬁb&fs@claalaﬂémnbd b@&x@dgﬁotﬂgctcdbagaybhqying'zfi tofBanrtenlayongr oup VII) of the

Periodic,T, | e for exanple, fluorine, chlorine,
brom ne PS@ Ib@d‘?‘jﬁc’E i—‘f{f‘gailqg?a‘ﬁw@ ﬁ%{?ygp%llkyhal ogen is fluorine, chlorine or

brom ne. "Am nocarbonyl” as used herein denotes am no attached through the

Cont ot i gt BG SRRy FaOERCar ool a AT GH AP LIB3E Yoxygen and

sul phur " otSr usedhdheee kond greft@bly anerowno hethesehalpgdn tombi ]heﬂ‘eﬁbtycyz;lagc or

triheter | i,c. gr.oup i ch may be saturated or unsaturated, that has 4 to
12 ring %‘?@g" 1 I\){gﬁgﬁ@tlé\%‘]@gycl ic groups include azetidinyl,
tetrahydrofuranyl, furyl, pyrrolyl, pyrrolidinyl,

“Cy-Cy-alkylcarbonyl™ as used herein denotes C;-Cg-alkyl as hereinbefore defined linked to a
carbonyl group. Preferably “C;-Cg-alkylcarbonyl” is “Cy-Cs-alkylcarbonyl”.

- “Cy-Cg-alkylthio™ as used herein denotes Cq-Cs-alkyl as hereinbefore defined linked to —S-.
Preferably “C;-Cs-alkylthio” is “Cy-Cs-alkylthio™. '

“Ci-Cs-alkylsulfonyl” as used herein denotes Ci-Cg-alkyl as hereinbefore defined linked to -
SO3-. Preferably “Ci-Cs-alkylsulfonyl” is “Cq-Cs-alkylsulfonyl”.

“C1-Cg-alkoxy” as used herein denotes straight chain or branched alkoxy having 1 to 8 carbon

atoms. Preferably, Ci-Cs-alkoxy is C-Cs-alkoxy.

“Cy-Cs-haloalkoxy™ as used herein denotes C;-Cg-alkoxy as hereinbefore defined substituted
by one or more halogen atoms, preferably one, two or three halogen atoms. Preferably “Ci-
Cs-haloalkoxy” is “C;-Ca-haloalkoxy®.



pyrazolyl, imdazolyl, triazolyl, tet razol yl,thienyl, thiazolyl,

t hi adi azolyl, isothiazolyl, oxadiazolyl, pyridinyl, oxazolyl, isoxazolyl,
pi peridinyl, pyridinyl, pyrazinyl, pyridazinyl, pyrimdinyl, piperazinyl,
nor phol i Ry geolibidedipl NY!, oxazinyl, thiazolyl or tetrabyqepsiayds

Bi het erocyclic groups include th| enot hj enyl, benzazol yl, benzot hi enyl,
benzi m dazolyl, benzodi oxinyl, indazolyl, benzot hi azol yl, im dazopyridinyl
and ‘naphtdypi. S-Enxfnsui?gn@cty@r gsggeﬁherarpd&am ey e»aheb@{h REOKEY bindl OUPS

i ncl ude azetl z of ur anyl ?ury nyrro pyrazolyl,
triazol ylsubmmt@irgtltwo pésitione by C1-Ce-bik b hereindfore d azé,lw lch ingphathekanhe, or
t et rahydr n 3 ; zinyl, pyrimdinyl,

t hi enot h|(1(é?fﬁ%§‘%n€E glléefr%ag o] ﬁl éﬂbie]%%ltﬂﬁwekg% %2%% dazol yl, benzodi OXi nyl ,

i ndazol yl and benzot hiazolyl, im dazopyrl di nyl, napht hyrl dinyl. The 4- to
12- merbergg; het e L gted at one
gl %g3| tlroﬁﬁl‘&é’e‘ﬁ agus%d Hg—%%@%&gg&@%ﬁﬁ% onglﬂg?od§,r‘8[1%2#'§f§$mer Y EE88hi nat i on
of substiti)entls Penmvcbcf"éahieed Elesrwbstwhldemajsbq, fmlemlhélugn(wecbgonﬁd bmnome chloro
or brono) n [ tro; .- Cs-al kyl (e.g. nethyl

or ethyl )drl a%b?afe?@& *é?h?zgf Q%‘ée%%q{u?ﬁﬁﬁ%&énﬁggﬁr “}qfle'Cz- Cs- al kyl car bonyl ,

di (4 - Cs-al kyl )sul fanmoyl and G -Cs-al koxy optionally substi tut ed by

am nocar hgnyl . . Especj al 0Xx0,

& Ca- al i iaoer A e BB AR AL BB P BrdEE e P00 and
the cl ai rmrbbh)dtgrduw | ow, unI ess the context requires otherw se, the word
"conprise", or variations such as "conprises" or "conprising”, wll be
understood to inply the inclusion of a stated integer or step or group of

i nt\eger s "df tostZe psmbertd hawbcytcmremdougim avfeagtrope dbp betetomoepelected frehep or
group f eIk IRy L RAIPALARER0, REIL SEZROMOIARPR o 102
O-C-C\ R3 tﬂxﬂeter@:ycllkt dRouf, whs:hlxﬂay(inc sawiatet er utumumtffdpthnimeﬂmlm rilg azomgh. R3 are
each i ndepen c3-C1 I

het er ocycl T ¢ E:tre rc?c%dlg%mflgs ma%‘gel %@C[X’gﬁéé&hgrgﬁﬁan? L fua}’élf B’f’ﬁr&gl %%{ng%?’ ¥ om

ni trogen, pyoaxylgbnméndlyl,snidzphuItqtrawlyl GrRhF2RBz¢|pgeidderoliyl isshinzgiybup of fornul a

oxadiazolyl, pyridinyl, oxazolyl, isoxazolyl, piperidinyl, pyridinyl, pyrazinyl, pyridazinyl,
pyrimidinyl, pipefazinyl, morpholinyl, triazinyl, oxazinyl, thiazoly! or tetrahydropyranyl.
Biheterocyclic groups include thienothienyl, benzazolyl, benzothienyl, benzimidazolyl,
benzodioxinyl, indazolyl, benzothiazolyl, imidazopyridinyl and naphthyridinyl. Preferred 4-
to 12- membered heterocyclic groups include azetidinyl, tetrahydrofuranyl, furyl, pyrrolyl,
pyrazolyl, triazolyl, thienyl, thiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, tetrahydropyranyl,
piperidinyl, pyridinyl, pyrazinyl, pyrimidinyl, thienothienyl, benzazolyl, benzothienyl,

benzimidazolyl, benzodioxinyl, indazolyl and benzothiazolyl, imidazopyridinyl, naphthyridinyl.
The 4- to 12-membered heterocyclic group can be unsubstituted or substituted at one or more
positions, e.g. 1, 2 or 3 positions, by any one or any combination of substituents. Preferred
substituents include halo {e.g. fluoro, chloro or bromo), cyano, oxo, hydroxy, carboxy, nitro,
C1-Cs-alkyl (e.g. methyl or ethyl), halo-Ci-Cs-alkyl (e.g. triflaoromethyl), C;-Cs-alkylcarbonyl,
di{Cs-Cs-alkyl)sulfamoyl and Ci-Cg-alkoxy optionally substituted by aminoca.rbonyl.
Especially preferred substituents include halo, oxo, Ci-Cs-alkyl and Ci-Cs-alkylcarbonyl,

Throughout this specification and in the claims that follow, unless the context requires
otherwise, the word “comprise”, or variations such as “comprises” or “comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but

not the exclusion of any other integer or step or group of integers or steps.



R2 (XR where Ris a bond, -0-, -S-, -CH-, -CH=CH, -CH2-CH2-, am no or
-N(CH3)- ; R2 is hydrogen, halo, hydroxy, G -Cs-al koxy or C -Cs-al kyl
optionally substituted by hydroxy; R4 is C,-Cs-alkyl substituted by -NHRs,
- NRs- CO-WR8 2004MB0CO- NH- R7, - NR5- SO2- Rs, - CO- NROR10 PCTER2084/004@5CO- NHR12,
-0-COR" or -COOR19, or R4 is C3-Clv-al kynyl optionally substituted by a
C3-Cls-carbocyclic group or a 4- to 12- nenbered heterocyclic group having
at | eastin@neochd Mgedreican@atianpsaischagodntdont foiridtopen, oxygen and sul phur;
Rs is hydrogen or Cl-Cs-alkyl; R6 is Cl-Cs-al kyl, C2-Cs-al kenyl,

C2- Clo- al kynyl or Ci -Ca-al koxy in each ¢asg optionally substituted by a
C3- Cls-carbocyclic group or a 4- tg 12- ered heterocyclic group having
at |least one ring heteroat cted Trom ni trogen, oxygen and sul phur,
or R6 is a C3-Cls-carbocycliic oup q[ a R to 12-nmenbered heterocyclic
group having at |east one het ergpat om sel ected from nitrogen, oxygen
and sul phur; R7 is a C3-C s-cHrbocyclic group; IRs is a C3-Cls-carbocyclic
group; R9 is hydrogen or G d:g;\ al kyl; RIO is hydrogen, Cl-Ca-alkyl
optionally substituted by cyaRo, ami no, nitro, carboxy, C,-Ca- al koxy, a
C3- C15- car QOC%(V:VIMHOQ{C?M%Wﬁ by a 4- to 12-nmenbered heterocyclic group

havi ng at ** st one éter oat om sel ected from ni trogen, oxygen and

sul phur, RWM@M&@%S@@eR@MEPQQOA/C@:@d@@E: grouoer :R&Go 112 mnﬁafed:l s-car bocycl ic
group or rrber ed het er i C u east one ring
et or oat BT e PRORR s O e RbTaeh S LR e 3k ar ogen.

Cl - Cs- al «lghpr,Cl - Cs- al kyI CI Cs-al koxy or G -Cs- aI kyI OR15 R12 is a

C3- Cls-car i R73 cl 158- al kyl or a C3-Cl15-carbocyclic gr w
R14 is h‘?d?gg%eﬁg‘%{o Et%qapma ar Sify?c 11t group, or O-Cs-alkyl optionally RN
substituted by a C3-Cl S carbocycllc group; and Ris is a C3-C s-carbocyclic
group. In a third aspect the inventiop provides conpounds of formula | Ri
Il / R r\.f~O-, Cl1 C Ra

R
where R is a bond, -O-, -§- , -CH,-, -CH=CH-, -CH,-CHa-, amino or ~N{CH;}- ;

R is hydrogen, halo, hydroxy, C;-Cs-alkoxy or C1-Cs-alkyl optionally substituted by hydroxy;
R* is Cy-Cy-alkyl substituted by -NHRS, -NR5-CO-R6, -NRS-CO-NH-R?, -NR$-50,-R¢,
-CO-NR?R10, -OR1, -O-CO-NHR2, -O-CO-R1 or -CO-O-RM,

or R is Cs-Cio-alkynyl optionally substituted by a C3-Cys-carbocyclic group or a 4- to 12-
membered heterocyclic group having at least one ring heteroatom selected from nit.rogen,
oxygen and sulphu‘r;

RS is hydrogen or Ci-Ce-alkyl;

Ré is Cy-Cs-alkyl, Ca-Cs-alkenyl, Cz-Cio-alkynyl or Ci-Cs-alkoxy in each case optionally

substituted by a C3-Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at
least one ring heteroatom selected from nitrogen, oxygen and sulphur,

or Ré is a C3-Cis-carbocyclic group or a 4- to 12-membered heterocyclic group having at least
one ring heteroatom selected from titrogen, oxygen and sulphur;

R7 is a C3-Cys-carbocyclic group;

R8 is a C3-Cys-carbocyclic group;

R? is hydrogen or Ci-Ce-alkyl;

R0 is hydrogen, Ci-Cg-alkyl optionally substituted by cyano, amino, nitro, carboxy, Ci-Ca-
alkoxy, a C3-Crs-carbocyclic group, or by 2 4- to 12-membered heterocyclic group having at

least one ring heteroatom selected from nitrogen, oxygen and sulphur,



N R4 in salt or zwitterionic formwherein Rt and R3 are each independently
a C3-C s-carbocyclic group or a 5- to 12-nenbered heterocyclic group
having at | east one ring heteroatom sel ected fromnitrogen, oxygen and

sul phur, way 2004886488R3 t oget her form a group of fornmul pcREr200h@IRsR i s a
bond, -0-, -S, -CH2-, -CH=CH, -CH2-@12-, amino or -N(CH3)- ; R2 is

hydr ogen, hal o, hydroxy, O -Cs-al koxy or C -Cs-al kyl optionally substituted

by hydroxyipi ;R4 d. g, DanGss AR AT .- NB5- CO-
- NR5- CO- ﬁfﬁ#?“ g N%%g%%@k By By pNﬁgtE}g%%%% d hugﬁ %@II‘NE@% %‘%ﬁ&aﬁm or

- CO- O Rl4pne dng Racrpato@3el@itel fagrk pimpenpptyisemand sylpbuhst i t ut ed by a

C3-Cls-cagb i r eu re8es-1. 410 12~ g%lppxeé ; et eoyclic group having
at Ieastq{)ngw{r%&hgi %@g b%ag%Tllé%Féﬁj%falrko ni tlfgggée]%%l%gxygen and sul phur;
Rs i s hydi'bigesdns-@rbaCsclialgkopp; R6 is G -Cs-al kyl or Ci-Cs-al koxy in either
case optignal ! i toted- - s-carbocyclic group or a 5- to
12-rrenberlgd§r¢ét é?%%ﬁ%@%%%oﬁ%‘%ﬁ"g"at | east one ring heteroatom sel ected
f rom ni t rR3Gehydrogepge f:-Enctachokyshugrouppor 2004418 98HOOnAACTEERRORIUYYC0A605- 7 or
R6 is a I.Sr.carbo lic group or a 5- to 12-nenbered heterocyclic group
havi ng a%fbg:dfégcga}g‘?pé%%{%ng het er oat om sel ected from nitrogen, oxygen and

sul phur; R¥isiaC:&:Bridlcgelicgrdmpcyclic group; Rs is a C3-d s-carbocyclic
group; R9 is hydrogen or G -Cs-alkyl; Rl is hydrogen, G -Cs-alkyl
optionally substituted by cyano, am no, nitro, carboxy, G -Cs- al koxy, a
C3- Gi s- cdnbodgydcispast ge duvpyticorprépydeacdnponodsid forembdr ed het er ocyclic group
having at |east one ring heteroatom selegcted fromnitrogen, oxygen and
sulghur, or R10 is a C3-Cis-carbocyclic %rq.\up or a 5- to 12-nenbered
hetsesocyclic group having at | gast jone

ni trogen, oxygen and sul phurg S Rydf oggn, G - Cs-al kyl,

Ci -Cs-al kyl -Ci - Cs-al koxy or -alkyf -O-R15; Rigis a C3-C s-carbocyclic
group; R13 is C -Cs-al kyl or\a C3-Ci sQcarbocyclic group; Rl4 is hydrogen,

C -Cs-al kyl or a C3-Ci s-car boc'?cl ic group; and |

4 -

R

in salt or zwitterionic form wherein

R! and R3 are each independently a C3-Cis-carbocyclic group or a 5- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur,

or -CRIR2R? together form a group of formula

where R is a bond, -O-, -5- , -CH;-, -CH=CH-, -CH;-CH3-, amino or -N{CHj}-;

R is hydrogen, halo, hydroxy, C;-Cs-alkoxy or Cy-Cs-alkyl optionally substituted by hydroxy;
R# is C;-Cg-alkyl substituted by -NHRS, -NR3-CO-RS, -NR3-CO-NH-R7, -NRS-S0,-R8,
-CO-NR?R®, -OR!, -O-CO-NHR??, -O-CO-R or -CO-O-RY,

or R* is C3-Cyo-alkynyl optionally substituted by a C;-Cis-carbocyclic group or a 5- to 12-
membered heterocyclic group having at least one ring heteroatom selected from nitrogen,
oxygen and sulphur;

RS is hydrogen or Cy-Cy-alkyl;

RS is Ci-Cg-alkyl or Cy-Cs-alkoxy in either case optionally substituted by a C3-Cys-carbocyclic
group or a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected

from nitrogen, oxygen and sulphur,



R s is a C3-Ci s-carbocyclic group. Preferred conpounds include those of

formula | in salt or zwitterionic form where R and R3 are each

i ndependently a C3-Cis-carbocyclic group or a 4- to 12-nenbered

het er ocy®a Wo409680p havi ng at | east one ring het er oat BeA/BRA0@E04ES f r om

ni trogen, oxygen and sulphur; R2 is halo or hydroxy; R4 is G -Cs-alkyl

substituted by -NHRs, -NR5-CO R6, -NR5-CO NH R7, -NR5-S2-Rs, -CO NROR1O,

- O CO- NH-drE2 s a-@@@cfﬂa&)@lﬁc gr&ip DR 4o Ibmerﬂéeréclshe%c@i:l&-gibd@/ming@ﬂIeia@nal |y

substituted b cacgtttr) cyclic rol? &’th to 12- nenbered

het er ocyc"l"Fé‘“éP%?ffBatﬁﬁ\fFlﬁﬁe 5??6"0 er ?fbdrsﬁ 8% oat om sel ected from

ni t rogen, Rhox;&ge{}camdq&u&gxhu;s,, R5 is hydrogen or G -Cs-alkyl; R6 is

G -Cs-al l% Co aI k n%r or G -Cs-al koxy in each case optionally

subst i t utied® %&g”é%r “BSc&dMocyclic group or a 4- to 12-nenbered

het er ocyqvu@h}gilf@gdpohaycpgkﬁ; | east one ri ng het er oat om sel ected from

ni trogen, en an u .. Ci s-carbocyclic group or a 4-

to 12- merbLiadenEte b@ @P@Pl&f&bR@awwg g TR RO NS RGP &e&roat o

sel ect ed aflifcﬁkm m}@@@%ocy@%)@&fp, ansk a‘S.Sﬂt@mEJ-rmerrB'ereﬂ ﬁet@ro&ﬁh&%ﬁ)uﬁﬁﬁ\bﬁ@‘%c' ic

group; Rs is a C3-C s-car éllc gr oup @&drogen or G -Ca-alkyl;

WO 2004/ 9680 PETFEISSITYESE ‘)6/ gm NEIGRED oﬁﬁégeba“ IRi%y| optional Iy

subst i t ut @by a CYaIPcarkde éﬁsgaiuls@xys t@l%e@ltﬁreﬁ&é@ﬂﬁy&xk Efoug h@Bg Aleasby a 4-

to 12- menbered het erocy oup havin st one ri ng het er oat om
EeCfﬁfﬁ@;gfg ﬁmg:ﬁ Eﬁd suﬁa%

sel ect ed $F 6116 heFeA9eh o 8B YRIOis a C3-0s-carbocyclic
group or Iaiéhya@g&@cmgrb&med, Ophleylat;\Cilallex g bOOPChAKyIMYRa;, | east one ring

heteroatom se é L ni trogen, oxygen and sul phur; R12 is a
C3- Cls- calf c’fgr FUpE'RPS is Cl-Cs-alkyl; and Rl4 is hydrogen, a

C3- G s- cax{lbgqxqtstaq(ygamga CQca[GScyallld‘geﬂ}ﬂ,, or d -Cs-al kyl optionally
substi tut EF\X a C3- C 5- rboc(%\;d ro . Pref %rred conpounds i ncl ude
t hose of of’s flrog¢n, Oy ééll 1 'faé 98 ‘F@r‘f“Br where Rl and R3 are each

i ndependem® isyy @&-C3cdebseytlardg@gyclic group or a 4- to 12-nenbered
het erocyclic group having at | east one ring heteroatom selected from
ni trogen, oxygen and sul phur;

Preferred compounds include those of formula I in salt or zwitterionic form, where

R and R? are each independently a Ci-Cys-carbocyclic group or a 4- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur;

R? is halo or hydroxy;

R4 is Ci-Cg-alkyl substituted by -NHR?, -NR5-CO-R§, -NR5-CO-NH-R7, -NR5-50,-R8,
-CO-NRRY, -OQ-CO-NH-R2, -O-CO-R®3 or -CO-O-RY,

-or Rt is C3-Cjo-alkynyl optionally substituted by a Cs-Cys-carbocyclic group or a 4- to 12-

membered heterocyclic group having at least one ring heteroatom selected from nitrogen,
oxygen and sulphur;

R¥ is hydrogen or Cy-Cg-alkyl;

Ré is Ci-Cg-alkyl, Co-Cyo-alkynyl or Ci-Cs-alkoxy in each case optionally substituted by a Cs-
Cis-carbocyclic group or a 4- to 12-membered heterocyclic group having at least one ring
heteroatom selected from nitrogen, oxygen and sulphur,

or Ré is a C3-Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cys-carbocyclic group;

R2 is a Cs5-Cys-carbocyclic group;

R? is hydrogen or Ci1-Cs-alkyl;



R2 is halo or hydroxy; R4 is G -Cs-alkyl substituted by -NHR5, -NRs-CO R6,
-NR5- CO- NH R7, - NR5-S2-Rs, -CO NROR1O, -O CO NHR12, -O COR13 or
-COOR14, or R4 is C3-Cio-alkynyl optionally substituted by a

C3- G s- ca¥dpnsy@kdos group or a 4- to 12- nenbered het gepgymbima@soup having
at l-east one ring heteroatom sel ected grom nitrogen, oxygen and sul phur;
R5 is hydrogen or C-Ca-alkyl; R6 is G -Cs-al kyl, Cz-d o-al kynyl or

G - Cs- al kpxy. ;hn-e LYc | VoX-o c ocyclic
0 2l Y, g R PR BRE by ‘%%Lk%g BRI ICREIREY T 5
het er oat o s¢lted-edwnbewdhetetorystiesroun gvmt m&ﬂosunmhﬂterommmleqtsd fpom
C3-Cis-c C a 4- to 12-nenbered heterocyclic group having
at | east il %EX Mﬁg rﬁgtlegglggl% bm sel ected from nitrogen, oxygen and sul phur;

R7 is a GSRBPsaC(ér(bacvbdnqydwgrwp)rﬂR@ I2smqni®33d(heser®a¢li§mwlhamnguaohaqm; RO is
hydrogen nal |y substituted by
cyano, - %gma Olﬁ}/ie&[%%ﬁl?ggﬁgﬁé%e{éxgdrOL};HUg’r by a 4- to 12-nenbered
heterocycllﬁlus@@MCManlggDun,east one ring heteroatom sel ected from

ni trogen %ﬁ Efkgﬁi SY4 yl phur, or 1110 is a C3-Ci s-carbocyclic group or a 4-
to 12- rre ered Het ocycl ic group having at |least one ring heteroatom

sel ect ed R’t‘@rhydrdgtmgé‘n mey@EﬂCll&Bd)UBi.@l}fﬁﬁtﬂikenﬂlar CsCaaligd-ofiisratiar bocyclic
group; 12004(096800 PCTI EP2004/ 004605 9 R14 is
hydr ogen, %St&e[ggyg% lSéc‘{%/bc? &ngﬁr or C-Cs-al kyl optionally substituted
by a C3-C35- carbocyclic group. Pr ef erred conpounds al so include those of
formil 8\ prksSEldo B @ I EUAO AN LD SRR s, ach
het'es/ocycR} amdgi@cacqaeahbmﬁcrgnmwljr efs tClsmaEbor:YChggdoep er a)a{tortﬂsmndmtedd from

ubst 't ut S B T bR e MR S B, Syl SR\ ROR1
-OCONI—I—dRiI;ihpr-OCORlS or -COORL4, or R4 is C3-Cto-al kynyl optionally
substitut Q o W &17? carbocyclic group or a 5- to 12 nmenbered

het er ocyc e gr%up ng at |east one ring heteroatom sel ected from
ni t r ogen, RGs Ci-Cs-alkyl substituted by -NHRY, -NR3-CO-R¢, -NR3-CO-NH-R7, -NR5-50,-R8,

-CO-NRSRY, -O-CO-NH-R12, -O-CO-R1 or -CO-O-R14, _
or R is C3-Cio-alkynyl optionally substituted by a Cs-Cys-carbocyclic group or a 4- to 12--

membered heterocyclic group having at least one ring heteroatom selected from nitrogen,

oxygen and sulphur;

RS is hydrogen or C;-Cg-alkyl;

RS is Ci-Cy-alkyl, Co-Cio-alkynyl or Ci-Cs-alkoxy in each case optionally substituted by a Cs-

Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at least one ring
heteroatom selected from nitrogen, oxygen and sulphur,

or R¢ is a C3-Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at least

one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cys-carbocyclic group;

R¥is a C3-Cys-carbocyclic group;

R? is hydrogen or Ci-Cs-alkyl;

R is Cy-Cg-alkyl optionally substituted by cyano, C;-Cs-alkoxy, a Ci-Cys-carbocyclic group or

by 2 4- to 12-membered heterocyclic group having at least one ring heteroatom selected from

nitrogen, oxygen and sulphur, .

or R1¢ is a C3-Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at least

one ting heteroatom selected from nitrogen, oxygen and sulphur;

R12 is a C3-Cys-carboceyclic group;

R is C;-Cs-alkyl; and



oxygen and sul phur; R5 is hydrogen; R6 is C -C8-al kyl or G -Ca-al koxy in
either case optionally substituted by a C3-C s-carbocyclic group or a 5-
to 12-nenbered heterocyclic group having at |east one ring heteroatom

sel ect edwOf2p@#PE8DE r ogen, oxygen and sul phur, or R6 (RCTERB4@IKCar bocyclic
group or a 5- to 12-nmenbered heterocyelic group having at |east one ring
het er oat om sel ected from nitrogen, oxygen and sul phur R is a

C3- G s- carhogpedses, a0T:QUR carb&8clicErdu G@c@c,&a& r yeeYAlyisGhsarRPby 2

hydr ogen or lgbﬂ ég al 39"9 Rl(g@l ssg pCs al kyl ;;qo(%tgl ongl |y subst}; tdtij?(e:é by
cyano, Crarbes ¥ QiclgEy: a C3- C25- carbocyclic group or by a 5- to 12-menbered
het erocyclic, group having at |east one ring heteroatom sel ected from
nitrogen, oxygen and, sul phur, or f# is a C3-Cl5- carbocycl ic group or a b5-
to 12- meRisEred coerasndaol indudsibnsp oauniy! igmal emticterignie frmglies er oat om

sel ect edgi L oMt sa@germe QAN ?a c@mﬁs éa%o@f]eue erdR 8r h 8- @ 1S3n&hirzgar bocyclic
group; R13 is G-GCs lf( X drogen, G -Ca-alkyl or a

C3- G s- chrpoept gfeng‘P%’U’;B at (‘:”s‘%é@? rat}gl fgﬂtemaé%ﬁql%dé!@mﬁ% P%¥eeATd t hose of
fornula kybgyrsalt or zwitterionic formwhere RL and R3 are each

i ndependen 'y a C6-C o-carbocyclic aromatic group or a 4- to 12-nenbered
heterocyBHSé‘a@rOélhbdfﬁ@m ng at | east one ring heteroatom sel ected from

ni t rogengs gwgﬁm@nﬁbstﬁ%@bwmﬁ@ Nﬁi bolre, MrsRYEUNIXR7, -WRs.560 45096800
PCTI EP2004/004605° 10 R4 is - él substl tuted by - NHRS, - NR5-CO R6,

- NRS- CO- NP RBRINRECERIHER'?, -O €O NH-R12, - O CO R13 or

- CO- O R14, pog 03 otaﬁkﬁ;;%r&smﬁehwméhm%tugqr@ldiycaﬁyé&énctg%@%rfays % 12-
C3-d o-carbocyclic group o nber ed eterocycl ic group havi .

at | east msmberrd hgerRETEST BaIAY I8 elsrse anaingrierr qarasy efected Ssefryiiogid sul phur

R5 is hygg)%gteghcpsrul &L, CA-al kyl; R6 is C]-C4-alkyl, C2-Cs-alkynyl or

Cl -C4-al koxy in each case optionally substituted by a C3- O o-carbocyclic
group or Ry ishydiogeny 2. nenber ed het er ocyclic group having at |east one ring

het er oat @& SElGGIS§Hof ('310@9-411&55@(?;9&&& &Q@%Bn:ﬁﬂ%z&%@é%wa oL CB-Qaﬂb@cy@hc
C3-d o-carbocyclic %r or a 4- to 10-nmenbéred heterocyclic group having
at | east grouporas-tol membered heterocyclic group having at least one ring héteroatom selected

from nitregen, oxygen and sulphur,

or R¢ is a C3-Cys-carbocyclic group or a 5- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cys-carbocyclic group;

R? 15 a C3-Cys-carbocyclic group;

R? is hydrogen or C;-Cs-alkyl;

R19is C;-Cy-alkyl optionally substituted by cyano, Ci-Cs-alkoxy, a Ca-Cis-carbocyclic group or

by a §- to 12-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R is a C;3-Cys-carbocyclic group or a §- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R12 s a C3-Cys-carbocyclic group;

R1#is C;-Cy-alkyl; and

R is hydrogen, Ci-Cs-alkyl or a C3-Cys-carbocyclic group.

Especially preferred compounds include those of formula I in salt or zwitterionic form where
R! and R? are each independently a C4-Cro-carbocyclic aromatic group or a 4- to 12-membered
heterocyclic group having ar least one ring heteroatom selected from nitrogen, oxygen and
solphur;

R2? is halo or hydroxy;



one ring heteroatom sel ected fromnitrogen, oxygen and sul phur; R7 is a
C3-d o-carbocyclic group; R8 is a C3-C o-carbocyclic group; R9 is
hydrogen or C]-C4-alkyl; R10 is G -C4-alkyl optionally substituted by
cyano, CikwdChomdoksmsy, a C3- O o-carbocyclic group or bygrmr#esdeasod0- nenber ed
het erocyclic group having at | east one ring heteroatom selected from

ni trogen, oxygen and sul phur, or R10 is a C3-Co-carbocyclic group or a 4-

to 10- mephered,. Q&mhe&az&&dpymp NyevEdG@s AR R NH-RNENRE.HO, REL er oat om
selected fromnit gen and suI hur R12 is a C3-Cso- carbocycl iC

!

gr oup; 'I@@NlR%Rl& 0630&111&;&1 QP RY2r SO Blogen, a C3- G o- car bocycl i ¢

group, CgEHAse 5?5\!(%}’1 eguo%nﬁﬂbﬁkd% bﬁ%}@?@irbé’ I%Jg%&ﬂ i £, @g

C3- Ci o-car bocycl1c group Especi al erre npounds i ncl ude those of

formul a membﬁr@weterwclzwwéwx@a Phlearswwrwaéf:teroa@m sahereqh@oarr@trw@,h

i ndepend %gnyanas r{d 0-carbocyclic aromatic group or a 4- to 12-menbered

heterocy roup havi n?( at |l east one ring heteroatom sel ected from

ni t rogen®’ iokydgegenanfi-Csalkphur; R2 is hal o or hydroxy; R4 is G -Cs-alkyl

substitut& NROR! o,

O o NIL-ll-ﬁ R%j_gb_tq 61%@&:&&{3?“@9 aGChJ{k\B? lm'cyﬁsgo%onmssé%ﬁtgﬁ )6 2 ﬁ\ al ly

subst i t uEedatbycyaliaRow @- %‘hﬁ%&y@mb@efbh@gw@irﬂ group-hayving roleasrenbene d

het er ocy, het er oat om sel ected from

i1 ogen R G AR A B SRRt B or G- Or- al kyl: WO

2004/ 09680% i iéwz:emﬁs@bmmsp or]a4- Relpwe@ﬂver@hhmrnwchcmu@awa@yﬂmt or

C1- C4 al &%4%@'}1@@%%% &%E[gd gg&lm&le]ll %x?%éf?ﬁﬂdéu h%fi by a C3- Cl0-carbocyclic
Qs red heterocyclic group having at |.east one ring

- oatl&?rnﬁs@a&w@d?qcrf&prgmwr ogen oxygen and sul phur, or R6 is a

C3- G o- CI@*ﬂ?Q‘EX‘dJ&rIQJc?&HQ to 10-nmenbered heterocyclic group having

at least one ring 8 m sel ected fromnitrogen, oxygen and sul phur;

R7 is a Kiastyrctsogpapbﬁc@eﬂka igroup; Rl is a C3-Cio-carbocyclic group; R9 is

hydr ogeng @ Q—Cl;%kﬁuﬁﬂnally substituted by cyano, Ci-Cy-alkoxy, a C3-Cro-carbocyclic group or

by a 4- to 10-membered heterocyclic grdup’ having at least one ring heteroatom selected from

nitrogen, oxygen and sulphur,

or R is a C3-Cyp-carbocyclic group or a 4- to 10-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R12 js a C3-Cio-carbocyclic group; l

R is C;-Cy-alkyl; and

R is hydrogen, a C3-Cio-carbocyclic group, Ci-Cs-alkenyl, or C1-Ca-alkyl optionally
substituted by a C3-Cio-carbocyclic group.

Especially preferred compounds include those of formula I in salt or zwitterionic form where
R! and R? are each independently a Ce-Cro- carbocycllc aromatic group or a 4- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur;

R2 is halo or hydroxy;

R# is C1-Cs-alkyl substituted by -NHR?, -NR¥-CO-RE, -NRS-CO-NH-R7, -NR5-S0,-R8,
-CO-NR#R0, -O-CO-NH-R2, -O-CO-R® or -CO-O-RY, _

or R* is C3-Cg-alkynyl optionally substituted by a C3-Cyo-carbocyclic group or a 4- to 10-
membered heterocyclic group having ar least one ring heteroatom selected from nitrogen,
oxygen and sulphur; .
RY is hydrogen or C;-Ce-alkyl;



R10 is O -C4-al kyl optionally substituted by cyano, Cl-C4-al koxy, a

C3-C, o-carbocyclic group or by a 4- to 10-nenbered heterocyclic group
having at | east one ring heteroatom sel ected from nitrogen, oxygen and

sul phur, WOR0RD8Hs a C3- C o-carbocyclic group or a ACHEF2080%6ber ed

het erocyclic group having at | east oane ring heteroatom selected from
nitrogen, oxygen and sul phur; R12 is a C3-C o-carbocyclic group; R13 is

G - C4- algeyd ¢5-0PKRIG,-CSalt QUG IC,-atkoP in(ablr Gad HRRMAly sGb@it@edbwf cH - C4- al kyl
optionally substituted by a C3-C o- arbocxpllc roup. Especially preferred
corrpoundéﬂ'%fé‘tﬁ’flﬁém}’d’é’ftaﬁoE‘EIQO‘F“"W[E?F‘?’iﬁF'équY‘i‘ﬁgéoéll’t TYRE FdFASt HHiTEGi ¢ for m
wher e RiL.angedidsccRd 8aathilr e P8RE@nhd Yulghye0- O 0- carbocyclic aromatic group
or a 5- to 12-nmenbered heterocyclic roug having at |east one ring

het er oat® R’ £ ectedPPyRGR POy e’ r%xeﬁa@a Aefohetes PRYFIUTOUDRA VNG ahises or

hydr oxy; onBing Berroarbir saledivd fr&h”ﬁﬁr‘oklén‘ﬂbﬁ%erbé/nd' gy, - NR3-CO- R6, - NR5- CO NH-R7,
-NRs- S@2-R8, = - CO-NR9R70, -O CO NH R1Z, -0- RI3 or -CO-0-R 4, or Rd'is
C3- Ca- alKyng/ CrBptrdesycliyessupst i t ut ed by a C3-d o-carbocyclic group or a 5-
to 10- menbeced, hetiRERaysbls 9roup having at |east one ring heteroatom

sel ected fromnitrogen, ~oxygen and sul phur; R5 is hydrogen; R6 is

d - C4- al Kyt hgroser ocar-G-#bKy i n ei t her case optional |y substituted by a

C3- A 0- ot RRGUG NG oFHoAMB @bstiBuret byl Qank? CTENRRERH A REIGL- 06Nk @R havi ng
at least one ring heteroatom selectéd fromnitrogen, oxygen and sul phur,
or R6 i Pva e -memberpbbsierpreliqrrendasing at lsast prg H‘I&qﬁﬁfﬂf&“@&l%@@&%ycl ic
group hqy&&gng£W§54§gsﬂ9m§,ring het er oat om sel ected from ni trogen, oxygen
and sul phur; R7’is a C3-Cl o-carbocyclic group; W 20041096800 ™
PCT/ EP200&i bioa 6a%-10-capbocpglic igroug o4 io d Ocngmpsteyl deieeockilio arpup Ravingatsrdh ogen ‘o
Cr - CA- al dephing RleQobdmGele&edt Rk WlerapBt, bk had suipst;i t uted by cyano,

G - C4-al koxy, a_C3-C o-carbocyclic group or by a 5- to 10-nenbered

het er ocyieY is@ GrioufRTReAVFigratP | east one ring het er oat om sel ected from

ni trogeng:s Qxyagntigndngul phur, or R10 is a C3-G o-carbocyclic group or a 5-

to 10-nenbered heterocyclic group having at | east i
R is hydrogen, a Cs-Cro-carbocyelic group or Ci-Ca-alkyl optionally substituted by a C3-Cjo-

carbocyclic group.

Especially preferred compounds also include those of formula 1 in salt or zwitterionic form
where

R! and R3 are each independently a C¢-Cio-carbocyclic aromatic group or a 5- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and

sulphur;

R2 is halo or hydroxy;

R4 is C1-Cs-alkyl substituted by -NHRY, -NR3-CO-RE, -NRS-CO-NH-R7, -NRJ-S0,-R8,

-CO-NR®R1, -O-CO-NH-R12, -O-CO-R1 or -CO-O-R¥4,

or R*is C3-Cy-alkynyl optionally substituted by a Cs-Cyo-carbocyclic group or a 5- to 10-
membered heterocyclic group having at least one ring heteroatom selected from nitrogen,

oxygen and sulphur;

RY is hydrogen;

R¢ is Ci-Cs-alkyl or C3-Cy-alkoxy in either case optionally substituted by a Cs-Cio-carbocyclic

group or 2 3- to 12-membered heterocyclic group having at least one ring heteroatom selecred

from nitrogen, oxygen and sulphuf,

or R¢ is a C3-Cio-carbocyclic group or a 5- to 10-membered heterocyclic group having at least

one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cro-carbacyclic group;



one ring heteroatom sel ected from nitrogen, oxygen and sul phur; R12 is a
C3-d o-carbocyclic group; R13 is C-C4-alkyl; and R14 is hydrogen,

C -C4-al kyl or a C3-C o-carbocyclic group. C The conpounds of forrmula | are
quat er nakyy, ARy M sal ts. Suitabl e counter ions arepcphpdphBpedssi cal ly
acceptabl e counter ions including, for,exanple, fluoride, chloride,

brom de, iodide, nitrate, sulfate, phosphate formate, acetate,
trifluorqacet & nate, butyrate, lactate, citrate, tartrate,

mal at e, |l‘§%€§ ‘°s°8 F’ngf%r "Benzoate, p-chl orobenzoate, diphenyl- acetate
or tri phatmila;dedgaﬁer(?pehymylpxybem oat e, p-hydroxybenzoate,

1- hydr oxyna | ene- 2- r bpx, h (0)74 ht qar boxyl at e,
net hanesd{1 ? E%{Z‘g—aﬁﬁxgoxggﬁgl nségﬂ%( t%%‘?ﬂ%ano éb#pﬁ%ﬂ’a’p 4]%#16?%?% i F9ROTcont ai n
a basic agnts-eo w-membgabh&erofychogroipigviag kdleadohd fimdrhetaddiam sel@eddtfiosul ar |y
phar maceut i cal | acceg @ﬁh e acid addition salts. Pharmaceutically

accept abl R FXYERAPE FURP YRl t s of the compound of formula | include those
of i nor gajire? g6 i0dE1o-fadliocpatia grug or a By@nohednibered he@ocgdlie Broug hhyidg aflkdor i c

aci d, hydrochl grl C aci d %/Igrobrom c acid or dr0| odic acid, nitric acid,
sul furi c WEIHs "YFHEEBHGEieced PR DR S¥IBEhIW 485, for exanple aliphatic C
monocar bawy lsiaaC;at b-eabsayellt pasupt or m ¢ aci d, aceti c aci d, trifluoroacetic

aci d, prglfli-‘o% ﬁ‘é‘j nd butyric acid, aliphatic hydroxy acids such as

| actic actd®“di ; 8¢ tartaric aC|d or malic acid, dicarboxylic acids
such as rnauhgihgdragdndcpc4-51¢t§106rmi& @etadbocpdliogmiupC car boxylic acids such as
benzoi c acid, p-chlorobenzoic acid, diphenylacetic acid or trlphenylacetlc
gy, aromati c  hydroxy acids such as o-hydroxybenzoi c acid,

el ox yligrémpsund€ bffornulhy ghie euterapdy ahdogingr salls. Cﬁﬁtbblxybllr@er@&is@r@r

3- hydr oxynapht hal epe- 2- car boxyl i.c aci d, apd sulfo

rnet%anesilﬁr?ﬂa CE““&%B’Q"CSEPW% 2B B! %‘id@gag’F axamﬂ%% }go':r‘%yg’ﬁé"%repar ed
from corme&lmdamaaet sdlﬁfecrym@pmatworlﬁammeﬁal ﬁ'lﬂtl@foﬂ&e&ge,@f‘m@ﬁtb( Betyratgpnpounds  of
formula I which contain aﬁl di c, Carg’ﬁ%?‘/’ g q’p’oi are)égl so capabl e of
forming SAITE i BASESTAIE P BEFE o R R BER PRI EREOUD! o bases
such as ta‘ﬂ@:&t@ onelphenykdteras, o- Bydrhﬁ,'b&fzbate,wyﬁaﬁbrl@ensm&] 151@H£c5cyn41ﬁtmﬁee-mnt al

salts, part,i | kal i taI al kal i rth netal sal such as
odi um | poeSd e TR B RTOR XeReR i S e ol TR s 3004 096800

PCT/ EP2004/ 004605 13 ammoni a or pharmaceutically accept abl e organi c am nes
or hetero cI i ¢, bases . et hanol am nes am nes, o yri di ne.
These sal R?H?dsti’g??ﬂqé‘%; By cw%w@&mss»‘ﬂﬁa@re StosbRaT g ach A AEIE

saltt:) folr r@aﬂﬂ:uﬁﬂ@@ﬁﬁﬂfa@elimcéﬂ@ﬁ&@ptﬂbis adi addatomshies. |Phbﬁ1ﬁdce1ﬁ@ﬂly6dc&p@éblecﬂcﬁ1 e.g.
car boxy roup al so WI terions wth the quaternary anmoni um
centre. g“‘@Bﬁ%ﬁEﬁﬁ@ CB‘F‘P?LH‘E Oi?%ﬂ?’é‘ﬁlf% “é?)ﬁ’f’%ﬁ I%Fgﬁr’é%ﬁdsgfﬁée’ﬁ‘w tric

car bon' atigdrcaiet dcfi Suchhefydrefiosit adidy Hyﬂtdthlbrdih’tld adrbBrboiyacalCdr Ry @roicimer i ¢

forms or as m xtures i hereof ceni
acid, nitric ac{d sulgmhlc agg) p’hosphgnc ac;d an organ(i:c acids, for example aliphatic

monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid, propionic acid and
butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid,
dicarboxylic acids such as maleic acid or succinic acid, aromatic carboxylic acids such as
benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or triphenylacetic acid, aromatic
hydroxy acids such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxynaphthalene-
2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid, and sulfonic acids such as
methanesulfonic acid or benzenesulfonic acid. These salts may be prepared from compounds

of formula T by known salt-forming procedures.

Compounds of formula I which contain acidic, e.g. carboxyl, groups, are also capable of
forming salts with bases, in patticular pharmaceutically acceptable bases such as those well
known in the art; suitable such salts include metal salts, particularly alkali metal or alkaline

earth metal salts such as sodium, potassium, magnesivm or calcium salts, or salts with



m xtures. In cases where additional asymmetric centres exist the present
invention also enbraces both individual optically active isoners as well
as mxtures, e.g. diastereoneric mxtures, thereof. Specific especially
pr ef er r eqOcompesds of the invention are those descrid@&r2didioeiovrafter in the
ED Exanples. These have R stereochemtdtry at the 3 position of the
qui nucl i di ne.. The invention also provides a process for the preparation of
conpou ng&ngﬂc;cnfawrlﬁlﬂhr&hmlcedﬂﬁilﬁfhcceﬁﬁbm lbtg2 QI8 afnines (r¥erdt@Acild Hagks au‘ﬂﬂm)gu nd of
compoun or mu I, R 1 - RZ 11 Ra,11 ON or rotected form
Cheraof ierdSRnes Bersaeoupadle. TstiHbBrLiRPaRrTHEaR SORBRES ot onpound
of for mulggrniutd T B¥RRolvh salvheineg Blockdur@s Caginei b ef Riauld@tiabeshtandcidic) g chl or o,
brono or iodo; (B) for the preparation, f conpounds of formula | where R4
is G- c:s-caﬁwh BEORS (7 B @XISU5 2V NGO I TIvh @HAE T RESY ATRORE A8 TG
her ei nbef ore defined, reacting a conpound of forrmula IV W 2004/ 096800
PCT/ EP2004/ 004605, 14 R 1 - R3 _OTCE-C\RS 11 Q |V T-é NR5S H or a
pr ot ect ed FEPAPRET ¥ighe WHwian pontainat legst o dsymmmesrigcaRon AP BianE Sus teey def i ned,
opt i onal leyisi iR ifdMedl BSRBGEacaTe iBon@eild Pdrind Gr AOBRturesdRétedk, HLROERSmic
C -Ca-al kyl ene, with % cggr:pound of formula VO

In cases where additi

mixtures. onal asymmetric centres exist the present invention also
embraces both individual optically active isomers as well as mixtures, e.g. diastereomeric

mixtures, thereof.

Specific especially preferred compounds of the invention are those described hereinafter in the

Examples. These have R stereochemistry at the 3 position of the quinuclidine.

The invention also provides a process for the preparation of compounds of formula I which

comprises
(i) {A) reacting a compound of compound of formula I
1
| R
0 ~~ C -~ C N
I R I
O

or a protected form thereof where R1, R2 and R? are as hereinbefore defined, with a

compound of formula [II
RY—X i

where R? is as hereinbefore defined and X is chloro, bromo or iodo;

(B) for the preparation of compounds of formula I where R* is C4-Cg-alkyl substituted
by -NRS-CO-RS where R¥ and RS are as hereinbefore defined, reacting a compound of
formula IV



HO C-R6 V where R6 is as hereinbefore defined or an am de-form ng
derivative thereof such as an acid halide; (C) for the preparation of
conmpounds of formula | where R4 is G -Cs-al kyl substituted by

- NR5- CO- Nvb Roshagsoe RS and R7 are as herei nbef ore deficiagizoofeqRsdsi Ng a
conpound of forrmula IV or a protected ormthereof where RlL, R2, R3 and RS
are as hereinbefore defined and T denotes C -Cs-al kyl ene, with a conpound
of formula VI OCNR7 VI where R7 is ag' hereinbefore defined; (D) for the
preparation of conpounds of fornula I wher/eR*R4 is C -Cs-al kyl substituted

by - NR5-S02-R5 where R5 and re.@s he€einbefore defined, reacting a
conpound of formula IV or proffected forgithereof where R, R2, and R3
are as herei nbefore define d{T deflotes G - C8-al kyl ene, with a conpound
of formula VI O X-SI-R a +O where Ra is as jhereinbefore defined and X
is halo; or (E) for the preparation of conpounds of fornmula | where R4 is
C2- Ca-al kyl substituted by - NRORt where BY and RI O are as hereinbefore
defined, reacting a conmpound of >Nferfrula VII1 |1 WD 2004/ 096800

PCT/ EP2004/ 004605 is RL 11 R2 & J o\ NVIII T OHO or a protected form
t hereof where R1 n hes 6l Q L . T, denot es

G - Cs-al kyl ené, ° a‘?%cgﬁ%%ﬁ?g@{ﬁ%e@%ﬁégéﬁ%glﬁg é‘%c?gg%ff’?ﬁg"%gﬁgﬁ‘%@ >or an

am de- for m ngpderily at thy eresdner dafcosplioh agest, and Ackeaotésdl it Cheslk yrewish £ onpound

of formula | Xcor'r:\;godjlg%f kfmula WO

1 —
HO—C—R Y

where R¥ is as hereinbefore defined or an amide-forming derivative thereof such as an
acid halide;

(C) for the preparation of compounds of formula I where R# is C1-Cs-alkyl substituted

by -NR3-CO-NH-R? where RS and R7 are as hereinbefore defined, reacting a

compound of formula IV or a protected form thereof where R, R2, R? and RS are as

hereinbefore defined and T denotes C1-Cg-alkylene, with a compound of formula VI
0=C=N—R’ Vi

where R7 is as hereinbefore defined;

(D) for the preparation of compounds of formula I where R#* is C;-Cg-alkyl substituted

by -NR*-50,-R? where R? and R® are as hereinbefore defined, reacting a compound of
formula IV or a protected form thereof where R, R2, and R? are as hereinbefore
defined and T denotes Ci-Cg-alkylene, with a compound of formula VII
0
A

I
o]

8 Vil

where R8 is as hereinbefore defined and X is halo; or

(E) for the preparation of compounds of formula I where R* is C;-Cs-alkyl substituted
by -CO-NRR1® where R? and R1? are as hereinbefore defined, reacting a compound of
formula VIII ’



where RO and R10 are as hereinbefore defined; and (ii) recovering the .
product in salt or zwitterionic form Process variant (A may be effected
usi ng known procedures for reacting quinuclidinol esters wth hal ogeni des
or anal o§UuEN4/0%8800her ei nafter descri bed in the ExanpPEVEPIIpHEIM@acCti on i S
conveniently carried out in water or an organic solvent, for exanple
acetonitrile, dinethylformamde (DVF), dinethylsul phoxide (DVSO), ethyl
acetate or chloroform The reaction is cgrried out at a tenperature
between 20 C to 120 C, conveniently betweén goom tenperature and 80 C
Process variant (B) may be effegcted gsi ngck’nown procedures for reacting
amnes with carboxylic acidssor dexd or i g derivatives thereof such as
acid halides to give am des nal ogdlsly as hereinafter described in the
Exanpl es. The reaction betwee carbfoxylic acid and the anmine is
conveniently carried out in an grganic sol vent, foV“'exarrpI e

di met hyl f ormam de (DVF), optionally bP the presence of a coupling agent,
for exanple 0-(7- azabenzotriazoMcak<yl)-N, N, -N, N -tetranethyl -uronium
hexaf | uor ophophate (HATU), and a |pase, for exanple diisopropyl-ethylam ne
(DI PEA) or triethylamne. Suitablereaction tenperatures are fromO Cto
50 C, conveniently roomtenpperature. Process variant (C nmay be effected
usi ng known p?f@c@aﬁFté‘ngF@rthﬁf@é@@lFfﬁé{la% R # herainheipsndatiesd angd Bi ve ureas

or anal ogous! ¥enggs BECRLRALLLbp ARG ih BRGrésthct B EBXRNR A%nar, I dfagtion s
conveniently carried_ out in an qrganic solvent, for exa

| e
di met hyl f or malffEs Aefefive hargohaes GJAP@@E@G’& WETR EIORAYAS gg@e@sla Ag
preferably in the presence of a base, gror exanple DI PEA. Suitable reacti
tenperatures are from-78 Cto 40 &~ conveniyently room tenperature. '
Process variant (D) may be effecte jng known procedures for reacting
amnes with sulfonylhalides to give sul fonam des or anal ogously as
herei nafter dgsgt RPesH RN ate hExabibeYefined¥@dr eaction i s conveniently
carried out in an organic solvent, for exanple dinethylformam de (DW),
and preferably in the presence of” a base, for exanple DI PEA Suitable
reacti on (it enpRbatidg €% pRédict ih @M & K4itk@ioR@ féem. CONVeNi ently room t enper at ure.
Process variant (E) nay be effected using known procedures for reacting
carboxylic -acids or amde-form ng derivatives thereof such as acid halides

Wi th am meseds Qaigny @\ )aRdydR S ffetied Mgk AgRSTbYedags R rakciaf dlfuchll@sdlibgd in the

Exanpl es. The react i ogrtf?et w?en t he &aréibox,\P/%ﬁléc acid and_the amne is

conveni effitatogerdes gt sRoseps Lt hsrepaite despPsrin the lgmples.a i rgaction is

di met hyl %U#v@ﬂ&ﬂt%afr?ﬂ@@ inGWatéti“oFEfE ogh fiOfR A, ﬁ#;\_F{{JMé saceﬂﬁtt%iléﬂalbl y ' n E Ee
resence of a. coupli nt, for ex . an refer n e

Br esence 9gnetly lfﬁgggér,%d‘f @%‘JEEEWF@[S“W@%@Q)&%PQ a?"éa&ﬁfei rPfg’ﬁ’ﬁgFr fures are

from 0 CrtRi&lis Carrieddumens eipkss cur@Bdfveen 20° C to 120° C, conveniently between room

temperature and 80° C.

Process variant (B) may be effected using known procedures for reacting amines with
carboxylic acids or amide-forming derivatives thereof such as acid halides to give amides or
analogously as hereinafter described in the Examples. The reaction between the carboxylic
acid and the amine is conveniently carried out in an organic solvent, for example
dimethylformamide (DMF), optionally in the presence of a coupling agent, for example O-(7-
azabenzotriazol-1-y1}-N, N,-N', N*-tetramethyl-uronium hexafluorophophate (HATU), and a
base, for example diisopropyl-ethylamine (DIPEA) or triethylamine. Suitable reaction
temperatures are from 0° C to 50° C, conveniently room temperature.

Process variant {C) may be effected using known procedures for reacti;xé; amines with’
isocyanates to give ureas or analogously as hereinafter described in the Examples. The reaction

is conveniently carried out in an organic solvent, for example dimethylformamide (DMF), and



tenperature. Conpounds of fornula Il are known or may be prepared by known
procedures such as those disclosed in W J. Rzeszotarski et al, J. Med.
Chem 1988, 31, 1463, international patent publication W 01/04118 and
Uni ted Stv@jﬁm;@ago@nt specification US 3,833,592. Conpedepmofdosdegr nula 111
are known or may be prepared by knownyprocedures. Conmpounds of formula IV
may be prepared by deprotecting a conpound of formula X R . R 1711
(Si:efol\ ﬁeRd préfarably alﬁl\%%resence own%a 1[:_? I(::] éx(jt;n !eIEgE ngmtaglg feacd %tlg %gflt 2%)5%;%) reﬁe
when Qi &oh—-bﬂﬂ@f@@@t&@méntbyodm &&lpafﬁfu‘rewth a strong acid, e.g.
hydr ochl oric acid or hydrobrom c acid, which is conveniently carried out in
an organi c solvent, WO 2004/ 096800 PCT/ EP2004/ 004605 17 for exanpl e di oxan
(1, 4- di orpcyselahax@nelay baﬁf(ﬂec&diutsia@kmavu’rqamteﬂmﬂs ﬁoerqaecﬁ@tawriee vathe from 00 C

to 60 C rentl erature. s ,of rmula VvV, VI and VI
are knowﬁ“% S?le @ VFé@&F‘ OWSK%O”F%‘?/SEH%EIP@F desaﬂ%%dgﬁt@xawp%r mul a
>/I :?IZ HBO_}I/_Tberc?d’%ﬂ@Jc@dvdﬁLé;l(?} ﬁ@:\é@@g}m ﬁfan?agh\r?&c{sslsgmrfdt é}gn@dcﬁmemfylférgragiéﬂca Xl |
- ~=~ ) ~ n are as
her ei nbeﬁ%lr(lg b gid Prﬁ@’ﬁlﬁ%“&?rﬂf)is&ce@f C@ J?rkV?@Hié\gg%ngH@hgfr%t‘%‘ group that
is readi tempeRplraceatibs 0bE Yo OgeAvenkmdy R¥amphRien Wis t-butyl the
conmpound nmy be reacted with an anhydrous strong acid, e.g. hydrochloric
acid, hydrobromc acid or trifluoroacetic acid, which is conveniently
carr i ed Dpcesh Par@f: @) BN bEeffold @ity kdo@h p%(:@dﬁ%sffor reacting carboxylic acids or

,, amide-forming derivatives thereof such as acid halides with amines to give amides or

e.g.

analogously as hereinafter described in the Examples. The reaction between the carboxylic

acid and the amine is conveniently carried out in an organic solvent, for example

dimethylsulfoxide (DMSO} or dimethylformamide (DMEF), optionally in the presence of a

coupling agent, for example HATU, and preferably in the presence of a base, for example
- DIPEA. Suitable reaction temperatures are from 0° C to 50° C, conveniently room

temperature.
Compounds of formula IT are known or may be prepared by known procedures such as those
disclosed in W. J. Rzeszotarski et al, j. Med. Chem. 1988, 31, 1463, international patent

publication WO 01/04118 and United States patent specification US 3,833,592,

Compounds of formula Il are known or may be prepared by known procedures.

Compounds of formula IV may be prepared by deprotecting a compound of formula X

| R
o_ _c’
C A R®
1
+ 0 X
N
!
T
\/N——Q
R5

where R1, R?, R? and RS are as hereinbefore defined, Q is an amine protecting group and T
denotes C;-Cg-alkylene, e.g. when Q is t-butyloxycarbonyl by treatment with a strong acid, e.g.

hydrochloric acid or hydrobromic acid, which is conveniently carried out in an organic solvent,



di oxane, and suitable reaction tenperatures are from-20 Cto 40 C
conveniently room tenperature. Conpounds of formula | X are known or may be
prepared by known procedures. Conpounds of formula X nay be prepared by
reacti ngweaze@mpsend of formula Il where R, R2 and PR3I/Exe@4asi6dter ei nbef ore
defined, with a conpound of forrmula Xrl X T-i-Q X11 R6 where RS is as
herei nbefore defined, Qis an am ne protecting group e.g.

t-but yl oy SarBRMWdxan (P4-dlokyGAbRKEhe), IR Mle eRHOn AMberhrHBNML BOm 0°C

C -Cs-al kyl ene. The reaction is conveniently carried out in an organic

sol vent , {66t CesearapicatlDiom ©mberatifee reacti on tenperatures are from 40 Cto
120 C, conveniently between roomtenperature and 80 C. Conpounds of formula
XI may be prepared by reacting a conpound of forrmula Il where R, R2 and
Ware as CGerpiundef dereuieY. iedd Viliarhknawo onpon e pisparkd byrk e iprotedws.

2004/ 096800 PCT/ EP2004/004605 18 O WX? T-Q XIIl \ where T denotes

C -Cs-al kylene, X2 is chloro, bronmo or iodo and Wis a group that is

readi | y Congpluadsed boravbn VIlydiydgerepaied by dravapd & awharspondisg ¢stepof farmube
reactiong s conveniently carried out in an organic solvent, for exanple
DMF. Suitable reaction tenperatures are from00 Cto 120 C, conveniently

bet ween room tenperature and 60 C Cbnpdﬂnd§ of formula XIl and Xl Il are
known or may be prepared by known procedur®. Wiere reference is made
herein to protected functio _ ibs or®to protecting groups, the

protecting groups may be ch n acgordakce with the nature of the
functional group, for exanpl g as desgribed in Protective Goups in Organic
Synthesis, T.W G eene and P Wit's, John Wiley & Sons Inc, Third
Edition, 1999, which reference] al so descri bes procedures suitable for
replacement of the protecting Brouss—W hydrogen. Conmpounds of formula I
are quaternary ammoni um salts anf may be converted between different salt
fornms using ion exchange chronatoboaphy. The conpounds can be obtained in

t he form of hgdrates or solvates containing a solvent used for

cryst al | vhasg RoR* aog R srg seiginbeferg dpfined, T degies e Crelkylves 1 Widsrateseact i on
M Xt ur eSga3RdhRUE tdaliBhepisicable KPYIRodIR! RRASamplt H¥AEEWS:s - SMGIthaSoBRARG | ONer's,

T
may be o%talned in a conventional nmanner, e. y fractional

b
cryst al | P2akq ERFredarily 2t angrdees sERpHIf %TIH’HF%?%@FiC addsrydrobramnis §4id Plesi s from

cor r espopginBghdbric FSY, WELN i EAMYen8pBStdd dik 8lhn Sgthic RRERC flle¥ar@fld | Ve,
starting materi al s.
dioxane, and suitable reaction temperatures are from -20° C to 40° C, conveniently room

temperature.

Compounds of formula [X are known or may be prepared by known procedures.

Compounds of formula X may be prepared by reacting a compound of formula II where R, R2
and R3 are as hereinbefore defined, with 2 compound of formula X1
X—T—N—0 Xit

RS

where RS is as hereinbefore defined, Q is an amine protecting group e.g. t-butyloxycarbonyl,
X! is chloro, bromo or iodo and T denotes Ci-Cs-alkylene. The reaction is conveniently
carried out in an organic solvent, for example DMF. Suitable reaction temperatures are from

40° Cto 120° C, conveniently between room temperature and 80° C.

Compounds of formula XI may be prepared by reacting a compound-of formula I where R?,

R? and R3 are as hereinbefore defined, with a compound of formula XIII



C Compounds of fornula | in pharmaceutically acceptable salt or
zwitterionic form hereinafter referred to alternatively as agents of the
i nvention, are useful as pharnaceuticals. Accordingly the invention also
provi des“go “PB Qd of formula | in pharmaceutically @F £1b I gsalt or
zwitterionic rmfor use as a phar macgutl cal . The agen s 0 e i nvention
act as muscarinic antagonists, parti dil arl y muscarinic M receptor

ant agoni sts, thereby inhibiting acetyl @ho\hl ne- induced contraction of
snoot'h nmuscle in e.g. resplrag(g__y trac igestive tract and urinary
systems. The affinity (Ki) of agents<ef the ind®ntion at the hunan

nmuscari ni ¢ acetyl choline M3 receptor Qan be deternined in a conpetitive
filtratio i i St 31- 1

et byl D s S TR de A %%f%%@%o%% B3REhR et iPhadly

PCT/ EP2004pla4id0 by hmgogvmﬁtpramerspipwéga delt-bytpthOrative|is epngenigitly cariahsf ect ed
w th human M. re t fre t t erlal
diluti ons&%fn eg:’g‘ll?ctes(r%[VEE?t @Jfgﬁaqnp ! nvent F@%abmgﬁ ﬁlﬁ/%,ﬂ(pg&gg&ﬁ g rélndg Cgl\c':,)say

buf fer (ZQOﬂﬂL&cEFE&ntlibéfMeM}&rﬁtmpepithr?aéd6(f°d1’ 17 hours at room
tenperature. The assay is carried out in a 250 L final volune, in the
presence of a final dinmethyl sulfoxide concentration of 1 % Total binding
of [ 3H] N\Eorsoudést e formbdX I and KAL arahsence rdy tehpeerageityknodvn pheedunssent i on
with a correspondi ng substituted volune of assay buffer. Non-specific
binding of [3H NMS is determned in the presence of 300 nMi pratropium
brom de Wotrk ealtrarge ishﬁademenaimab lpmuecphérfurmdonaﬂ geupWD@rmemag gropg, viest ed ont o
4 ter Tl\{l G-B f R E }p ateac(%:gg%al %ng[ 0. (%5 % Fn etlhxl enei ”40 usi ng
andel TRETnerae b Rar el 8 s 8GRty s L PRAEHBRIEREE 0, o
hours at S5fplkef m‘seiﬁe&mhddbmuedhoqfslthCg’ao&(SmhéEMT.@V GreecktdP|G.MaNd read on

a Packar pcou M n intil atlon

505 ar ool BAH HERRGRS o LR, TRl Rifes al 2P R e s
deri ved uﬁl:ﬁigetoheaplaeémamgeﬂhusmta‘ctmgmomﬂ:yhydr@@neng Y. Pr usof f W H. (1973)
Bi ochem Pharnmacol 22 3099- 3109). The conpounds of the Exanpl es herein

bel ow generally have Ki values below 1 Min the above assay. For instance,
t he conpolndsouets dxampillelsird fyatS@dary BBmohidm sdlis and6nayds,codvbded B@@¢een 159, 170,

190, 209, 42 and.244 of 3, ,0. 0019,

0. 0001, ﬁffﬁé‘% é“ﬁb&"f}g g %ﬁ@gwghrﬁ%ﬁtﬁgfaﬁy’byf C°‘6‘p6‘6é§ca‘gb&ocg’6afﬁ ¢dd? 0007,

0. 0010, Ochefbba of Byd?ﬁl@ﬁoxasntiateﬁcdhmang\d :roézsm:estd foe brystalHaationg Coagatls od t heir
inhibitio n_of l gcetbz echgedpe bi Qd ng to and ! eﬁrmi receg:hors agents of
the inventiOn® aré “usePul G N°T R 1A ent o? USSR SAYVHEE2%d by t he
muscar i ni BorhBs, smcécaepmannpmpa,rmi}dmloaraﬁqed ihosevasisodinainael, sty fraedsmabsed

parasy r’rpa('gr}h ?alhz%mgno rc]henﬂal %ﬁlgs nl%omafograghy or asymmetric synthesis from correspondingly

—

asymmetrically substituted, e.g. optically active, starting marerials.

.
Compounds of formula I in pharmaceutically acceptable salt or zwitterionic form, hereinafter
referred to alternatively as agents of the invention, are useful as pharmaceuticals. Accordingly
the invention also provides a compound of formula I in pharmaceutically acceptable salt or
zwitterionic form for use as a pharmaceutical. The agents of the invention act as muscarinic
antagonists, particularly muscarinic M3 receptor antagonists, thereby inhibiting acetylcholine-
induced contraction of smooth muscle in e.g. respiratory tract, digestive tract and urinary

systems.

The affinity (Ki) of agents of the invention at the human muscarinic acetylcholine M3 receptor
can be determined in a competitive filtration binding assay with the radio-labelled antagonist

[3H) n-methyl scopolamine methy! chloride (NMS);



exanpl e, excessive gl andul ar secretion or snooth nuscle contraction.
Treatnent in accordance with the invention nay be synptomatic or
prophylactic. Having regard to their antinuscarinic activity, the agents of
t he i nveMa B8O yseful in the relaxation of bronchFHEPEMIBHSS nuscl e and
the relief of bronchoconstriction. Reltfef of bronchoconstriction can be
nmeasured in nodels such as the in vivo plethysnography nodels of Chong et
al, J. PhMehmess prepaxd Gohm. CHDcbiRdably 8 8sfecsd, lithuntdarivie keveor £t10alg, Am  J.

Respir. Git. e Med 997, 156, .766,and anal ogous nod T ents of
e’ i nver iR VL EeoapurbPES BT of R ceRbat e esPoba S TS [ 2 or

i nf | amatyyandizsaplysied | DaaseasEPESN] wiMeMgObfat pHEA.4) tborThady Atrb@h of acti on,

it is possible toradm' ni.ster .t he a?_ﬁgtf'.of tFe i.nvEnti on_oncez as day in the
t r eat menttSBPEEHEh T Y darmied outin dERR pL fiagl aelume g dbs mregspee e 8 ent i on
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ef ficacy Wﬁk he treatnment of asthma will be evidenced by reduced frequency
or severity of synptomatic attack, e.g. of acute asthmatic or

b h trict K, i V€ t in | f ti [ d
ol Ty, OBEPPERER 01 T IeP P U R el BT SR Py i oLhe

requi r emestovd BEayoFdieitisransy) iptcompbinds biaaples 17,.3d, 51, 5ar 2Ry famt 104, 188t ended

to restri I mat | tt when it f

anti <1 i 1 Binbitor g o gt RO cosbit B ehenira e el o BB act i c
benefit imoesy mmn,rayaom_omﬂﬁ,iom!zaro.(mm, @AY 80007, n.ccl)gmmj Oetﬁns,t @Omntccllo
"nmornin ing". "Mornin I ppi ng" 1Is a recognise ast hmati c syndrone,
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asthma attack, e.g. between the hours of about 4 to 6 am i.e. at a tine
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receptor, particularly Those assoct incrédsed pardsympat Ton ng 1o,

example, excessive glandular secretion or smooth muscle contraction. Treatment in

accordance with the invention may be symptomatic or prophylactic.

Having regard to their antimuscarinic activity, the agents of the invention are useful in the
relaxation of bronchial smooth muscle and the relief of bronchoconstriction. Relief of
bronchoconstriction can be measured in models such as the in vivo plethysmography models of
Chong et al, J. Pharmacol. Toxicol. Methods 1998, 39, 163, Hammelmann et al, Am. J.
Respir. Crit. Care Med., 1997, 156, 766 and analogous models. The agents of the invention
are therefore useful in the treatment of obstructive or inflammatory airways diseases. In view
of their long duration of action, it is possible to administer the agents of the invention once-a-
day in the treatment of such diseases. In another aspect, agents of the invention commonly

exhibit characteristics indicating a low incidence of side effects commonly encountered with B,



obstructive pul nonary or airways di sease (COPD or COAD), including chronic
bronchitis, or dyspnea associated therewith, enphysema, as well as
exacerbation of airways hyperreactivity consequent to other drug therapy,

i n parti o moy@sdeer i nhal ed drug therapy. The invent ronErmo4/@ie@e appl i cabl e
to the treatnent of bronchitis of whatgver type or genesis including, e.g.,
acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis.
Further i b resent
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co- t her apeutityofagepiogafioztags,e.g nf asembithmaticon bydrchocoosthiaer atragly, subst ances
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ant i -tus?%reovgg i sugé é‘ﬁ%"e‘*s r%gljrafpeﬁcaﬁrlwg% %Fﬁ&%ﬁéy rg}g%m“t& obstructive
or infl ammit:mneaj'by mduwdyequdﬁmeaéfewleucmagmm@téwammmtbwew foepeinpaddore, for
exanpl e L as a
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subst ancefgmatdeodratienginmartio aispisemtizlgercemegeud eshmatias endiadctapiseddfy an agent
of the i n f e th tory,
bronchodr‘lﬁ\ét%?l ora3E/)t aCka§ ht%l s%eglrgl‘l%nhg[lg g%‘%ﬁ%gﬁ &a’%l}[ﬁﬂle atganr&t“iﬁ?{'édg%m%a&gﬁ uéa?ly
substancel@,lsrsmfmn'e@gemevufuslv_hémmsmeérst'rnpmmawsmadhctamg subst ance being in
the sane or different pharnmaceutical conposition. Such anti-inflamrmatory
drugs include steroids, for exanple glucocorticosteroids such as

budesoni detheietdrameblyageharucfifanimeasdases giddoadipide vhichithnpesgsone, or

steroi ds xg\?eﬁﬁ&l Q ggpiicgble include adult/acute respiratory distress syndrome (ARDS), chronic

obstructive pulmonary or airways disease (COPD or COAD), including chronic bronchitis, or

dyspnea associated therewith, emphyéema, as well as exacerbation of airways hyperreactivity
consequent to other drug therapy, in particular other inhaled drug therapy. The invention is
also applicable to the treatment of bronchitis of whatever type or genesis including, e.g., acute,
arachidie, catarrhal, croupus, chronic or phthinoid bronchitis. Further inflammatory or
obstructive airways diseases to which the present invention is applicable include
prneumoconiosis (an inflammatory, commonly occupational, disease of the lungs, frequently
accompanied by airways obstruction, whether chronic or acute, and occasioned by repeated
inhalation of dusts) of whatever type or genesis, including, for exampfe, aluminosis,

anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis.



WO 02/ 88167, WO 02/12266, WO 02/ 100879 or WD 02/ 00679, especially those of
Examples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and
101, and non-steroidal steroid agonists such as those described in WO

00/ 00530 WO/®33020143, WO 03/ 082280, WO 03/082787, PAEDBHIO4095, WO

04/ 005229; LTB4 antagoni sts such as ghose described in US 5451700; LTD4
antagoni sts such as nontel ukast and zafirlukast; PDE4 inhibitors such as
cilom I a - 11294A
(Napp), \?%Aggla%jog(tﬁe}ré%gl? E%I%%f‘i% %gc%erl Rg‘?lttloggge‘r%lsgdu&ggmﬂ I ne
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01/ 2713xlxsomﬁsea¢f@@$$5abie\/@“@ﬂ#mdt@68 Sp&A@i @Qﬁiaoﬂfﬁiwhmrﬂmem&rratm 02/ 96462,
and WO 03 t ed in WO

021 42208 o O D, o B on € her apy

wi t h chewbihalvec ingceptios. ant agoni sts, cal ci um channel bl ockers,

al pha- adrenocept or ant agoni sts, dopam ne agoni sts, endothelin antagoni st S,
substance-P antagonists, S. LOinhibitors, VLA-4 antagonists and Ry
t heophy | The agentsTh eheag‘@ntl@ ot alsheseluhwsentrharpeaticagants trrpag inicombinatign wiskef ul  a%®’
co-ther A Il Yse il B 2 tor
agoni st ??%r%}u rs?&%ots:%esééglaés&?glg E@F@B%Eﬁo% atmcﬁ gﬁogsté%ﬁlo? %g%ogg%gaﬁ g i ncl ude
sal but armlanti-tussitadrag jubsanass Pmtléﬁrm in ghedreaweapeef disiryctivé or nflaromatory and
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substances in a fixed pharmaceutical composition or it may be administered separately, before,

simultaneously with or after the other drug substance(s). Accordingly the invention includes a
combination of an agent of the invention as hereinbefore described with an anti-inflammatory,
bronchodilatory, antihistamine, decongestant or anti-tussive drug substance, said agent of the
invention and said drug substance being in the same or different pharmaceutical composition.

Such anti-inflammatory drugs include steroids, for example glucocorticosteroids such as

budesonide, beclamethasone, ﬂﬁticasone, ciclesonide or mometasone, or steroids described in
WO 02/88167, WO 02/12266, WO 02/100879 or WO 02/60679, especially those of Examples
3,11, 14, 17,19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and 101, and non-steroidal steroid
agonists such as those described in WO 00/00531, WO 02/10143, WO 03/082280, WO
03/082787, WO 03/104195, WO 04/005229; LTB4 antagonists such as those described in US
5451700; LTD4 antagonists such as mentelukast and zafirlukast; PDE4 inhibitors such as
cilomilast {Ariflo® GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-
8004 (Bayer), SCH-351591 (Schering-Plough), Arofylline {Almirall Prodesfarma), PD189659
(Parke-Davis), AWD-12-281 {Asta Medica), CDC-801 {Celgene), SelCID(TM) CC-10004
{Celgene), KW-44390 (Kyowa Hakko Kogyo), WO 03/104204, WO 03/104205, WO
04/000814, WO 04/000839 and WO 04005258 (Merck), as well as those described in WO
98/18796 and WO 03/39544; A2a agonists such as those described in EP 1052264, EP
1241176, EP 40959542, WO 94717090, WO 96/02543, WO 96/02553, WO 98/28319, WO



OH and pharmaceutically acceptable salts thereof, as well as conpounds (in
free or salt or solvate form of fornmula | of WO 04/16601. Co-therapeutic
anti hi stam ne drug substances include cetirizine hydrochloride,

acet am ngRNMARsssheMaSti ne fumarat e, pronethazine, | pEpkbRodRascos

desl orati di ne, diphenhydram ne and fgxof enadi ne hydrochlori de.
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accept ab‘feé“@é‘ﬁ‘%{)h@fﬁgé%e t hereof, as herei nbef ore described. In another
aspect, the invention provides a conpound of forrmula I, or a

phar maceyti cal | cceptabl e salt or .solvate therepf, as hereinbefore
Gescr i bethersi dahs fYAPFEn piF S 4t FORPIHOR Hickay SAHHEmPIghe FFRPIO r oat ment of
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may be a istered ny appropriate ute,. e. ora , .for exanple in
the f or rPBPHIEn BRI hrsubstigctP antegsain-LEAR T A4 AR AT avenoUs| y:

t opi cal | fedp@yltibdie skin, for exanple in the treatnment of psoriasis;
intranasally, for exanple in the treatnment of hay fever; or, preferably,
by haI ation, particularly in the treatnent of obstructive or inflanmmtory
ai rweys THesgases . chd invgpabi heulsapartthighyagel & colthd-fiRuiiyRnd fusemy be
delivered as _.an igpal gbl e fornulatjon for the _érsat n@né of COPD and
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Such congigsiiul0ns W yyohs 1p) eiel esdutdsit Anepprend hatialby ditbrdtde] refabBXCi pi ent's
and techni que(é gﬁg\ﬁ/'n i'r%] the galeni¢ art. Thgs Pral dosage forns may

i ncl ude LHBPERS © EYPREN B0t SRR AFPBRAYNE BF fofBPRcal admi ni stration may
take the formof creans, ointnments, gels or transdermal delivery systens,
e.g. patches. Conpositions for lj nhal ati on may coupri se aerosol or other
atom zabl e formul ati ons or dmy pgwder fornulatio When t he conposition
conprises an aerosol forgulationl it prefegrably gontains, for exanple, a
hydr o- f | uor o- al kane (HFA) propgllant s AFA134a or HFA227 or a mxture
of these, and may contain & ofvents known in the art such as
et hanol (up to 20% by wei ght

OH

and pharmaceutically acceptable salts thereof, as well as compounds (in free or salt or solvate
form) of formula I of WO 04/16601.

Co-therapeutic antihistamine drug substances include cetirizine hydrochloride, acetaminophen,
clemastine fumarate, promethazine, loratidine, desloratidine, diphenhydramine and

fexofenadine hydrochloride.

Combinations of agents of the invention and one or more of beta-2 adrenoceptor agonists,
steroids, PDE4 inhibitors, A2a agonists, A2b agonists and LTD4 antagonists may be used, for
example, in the treatment of asthma but particularly COPD.

In accordance with the foregoing, the present invention also provides a method for the

treatment of an obstructive or inflammatory airways disease which comprises administering to



and/ or one or nore surfactants such as oleic acid or sorbitan trioleate,
and/ or one or nore bul king agents such as | actose. Wen the conposition
conprises a dry powder forrmulation, it preferably contains, for exanple,
t he conpeswosoodosfoor nul a | having a particle di amet er POUPEPR004/0EOHT Crons,
optionally together with a diluent or mgarrier, such as |lactose, of the
desired particle size distribution and a conpound that hel ps to protect
agai nst pg adpet OREHPRGEn GGLENih ALatloR dU&n b QnaRE RiMER 1, en the
conposi tion (E:éongrl ses ‘a neb Ssl @eol’l orerru At on, %t "or ef er abl y contains, for
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and a sta Flster1 K Sw %ﬁ)a sur f 2 tanf&s"’{/%;azoomn § SHPRIES
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salt or {r%rg%rg OfF ereog1 thIQnr flnﬂ aI abryeaui‘g{;)1 dif f‘SB i nhal abl e nedi canent
conprising such a corrpound i n inhal abl e form toget her with a
phar maceu Q EbdBhistelly] ol g ( har maceut i cal
pr oduct Irh rlllltg??\tggglu%: Er%pounﬁl :sle%dlngﬁ]%%%}r %orrir;ﬁhtle eCéasogacl) i%%l on with
an i nhal acxa@mledethecferm @fmorabl(:qpar cemulpspaeshteralignforexaimple inwareausiyneppisalbhroa
compound i skiRf18l ARIEIC QT PARAAR S s AUEARSR, bk NNl OR G gyed 10
practi si ngwt e present 1nvention course’’ vary epen i ng,
exanpl e, fertees opanrefeaably sy inlebadioni rarichlorlpin the seatment of kbstekfivsor desired and
the node pfy, Al Olbses! fh BRAGLANe el BPE iiBldoK 998G
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typi cal | yafelﬂb?ilaltl@fomulﬁ’gorp@r thsarerteant, Of\QQHDeaWd@ﬁthWal C admini stration -
suitable daily doses are of the order of 0.01 to 100 ng/kg. The invention
is illustrated by the follow ng Exanples. EXAMPLES Especially preferred
conpoundslroar fuftherraapest, Fhejirnenighe S@m&@ﬁa@h@fmamrimpwpqsmonr@mmzsmml 0/ C Ra
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thereof. Such compositions may be prepared using conventional diluents or excipients and
techniques known in the galenic art. Thus oral dosage forms may include tablets and capsules.
Formulations for topical administration may take the form of creams, ointments, gels or
transdermal delivery systems, e.g. parches. Composirions for inhalation may comprise aerosol

or other atomizable formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains, for example, a
hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, and

may contain one or more co-solvents known. in the art such as ethanol {up to 20% by weight),

and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or more
bulking agents such as lactose. When the composition comprises a dry powder formulation, it
preferably contains, for example, the compound of formula I having a particle diameter up to
10 microns, optionally together with a diluent or carrier, such as lactose, of the desired particle
size distribution and a compound that helps to protect against product performance
deterioration due to moisture. When the composition comprises a nebulised formulation, it
preferably contains, for example, the compound of formula I either dissolved, or suspended, in
a vehicle containing water, a co-solvent such as ethanol or propylene glycol and a stabiliser,

which may be a surfactant.



TABLE 1 Ex. Rl and RB R4 Rz Ms M OH 395.4 NH, WD 2004/ 096800
PCT/ EP2004/ 004605 25 Ex. R1 and RB R4 R2 Ms MW 2 0 OH 499.4 / H 34~ a
OH549.5 N/ \ H\ 1/ 41 0OCH524.5 I / HC --N 5 ~1 OcH OH527.5

I/ H\ vo&owebes0t5.5 1/ H~I'\
IOCH3 9 0 OH500.4 / NH

C OH564.5 H"a \ / Norge@otdoedkhsS77. 5

The invention also includes (A) a compound of formula I as hereinbefore described in free
form, or a pharmaceutically acceptable salt or solvate thereof, in inhalable form; (B) an
inhalable medicament comprising such a compound in inhalable form tegether with a
pharmaceutically acceptable carrier in inhalable form; (C) a pharmaceutical product
comprising such a compound in inhalable form in association with an inhalation device; and

(D) an inhalation device containing such a compound in inhalable form.

Dosages of agents of the invention employed in practising the present invention will of course
vary depending, for example, on the particular condition to be treated, the effect desired and
the mode of administration. In general, suitable daily dosages for administration by inhalation
are of the order of 0.0001 to 30 mgrkg, typically 0.01 to 10 mg per patient, while for oral

administration suitable daily doses are of the order of 0.01 to 100 mg/kg.

The invention is illustrated by the folloWing Examples.

EXAMPLES

Especially preferred compounds of formula I include compounds of formula XIV

R1
| R

-~

0 C
~ .~

N X

2

@)

where R, R2, R3, and R* are as shown in Table 1 below, the method of preparation being
described hereinafter. All compounds are quaternary ammonium salts. The table also shows

mass spectrometry data.

TABLE 1

Ex. Rl and R3 R4 R2 M/s
M+

2

1 K/\ OH 3954
G : ‘

7
10 OH 533,4 \%SCl 11 0 OH4559.4 H\ QOUCH,

/[ N\
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o /N Preparation of Specific Exanpl es Abbreviations used are as foll ows:

DAST is awerbipizaenosul fur trifluoride,
di chl or onet hane,

Dl PEA is diisopropyl eghyl am

HATU is O (7-azabenzotriazol-1-yl)-N, N -N,

ne,

DCE i s di chl ®Ca/EPwame)s DCM i s
DMVE i s di net hoxyet hane,

N -tetranmet hyl -uroni um

aphy,
e, PyBOP is

rophgsphat e and THE

cases where

e

on may al so
Exanple 1

To a

hexaf | uorfGIhpphal &d R HPLC 1S H gh geer T or nance Li ogil d Qnr ORgEs 0g
| solute GBA s propyl cafboxylic acid, NBS is N bronosucciiviai m
benzotri gzes {1- vyl tripyrrolidi noph ontum hewmt |l u
is tetralydrfur BEMP: 2-tert-But i 1 no- 2- di et hyl am no-
1, 3-di netthyl § per h ro-1,3,2-df32ép sptiori ne, pol yner jpound. |
purificatjionjis performgd by C18 reverse phage col umm [chr omat ogr aphy
utilisind trifluoroacetic acid.as a conponent] of t he el uent t
conposi tijdft pf 't esullting counF%ﬁN'on was noCteonfl r rfdé3
spect rosqopi ¢al | nd y i ndeedube ja Vyariabl e m xturje of
trifluordace{ate dnd the hal ide~re ¥ng fromthe quaternarisation
reaction. Where HATU is| used as a foupling agent the jcounter |
be hexa flikyptophosphate—WO-20041 396860 PCT/TPZO“"“GZLG@;—%G—-
(R)-1-(3-&ﬁfmo-paa;,|)-3-(2-hydroiyw2N H T 03.
2- di phenyl - aget oxy¥- 1- azoni a-bi gycl —2¢H| ogtane (1)| Brom de
stirred qol ufion af hydroxy{a?ﬁﬁe yl -‘acetic acid
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(59, 14.82 mmol) in DVF (40 m) is added 3-am nopropyl brom de
(pre-neutralised from 3- am nopropyl brom de hydrobrom de using pol yner
supported diethyl amne) (6.47 g, 29.54 nmmol). The reaction m xture is
heat ed t &voido@9esser ni ght and then concentrated in vabBGOEP2ING46F ude resi due
is diluted with acetonitrile and the resulting precipitate is filtered and
redi ssolved in DMF (20 m ). Merrifield resin is added to this solution

f ol | owed ft ~PpOtRES wagn arpoTTat e {40 Ny, Tatrqryrie amgunty r2 odit he reaction
is stirrdd a 8%for 24 hours. The reactign m xture is%jltered and

acetoni trifkeI TS afdged tp tne ri1trat es—Ine resul pgg pr egpphraje i s
filteredlandidri @ vacuo tq_ yigld I\h titlled conmpound. (ii) |Chloride;

(a) (R) - 1-(3-tert-Bat oxycar boriyl am np- pyopyl ) 13- ( 2- hydrjoxy- 2, 2- {i phenyl - acet
oxy) - 1-agoni 4- bioycl o[ 2. 2. 2] octare b&om de: Hydroxy-{di phenyl {acetic acid
(R -(1-ada-blcyclo[2.2.2]oct-3-yl) ester (1 g, 2.97 mpl) and 3-
( BOC- am rj@y4 pr opytdy om de (1. 06 9 4, mrol )| ar @i sslol vé#2i n{DMF (10 nl)
and stirred jo @ for 4 hgw\/NT «sPlventl is renoved in vaguo and

purificatji on|of tRe crude residue hr omatjogr aphy dn C18 sillica, eluting
with watgr :jacetonitrile affords the Pitle gonpound as a col purl ess foam
(b)(R) 1-1(3--Nr-ne-propyl)-3~(2 hwdfo%/ 2,2 ditpheny ace%eguﬁ l4azoni a- bi cyc
| of 2. 2. 2] i ie hydrochFF‘E To ﬂ stloﬁed sol 8?'?on of

(R - 1-(3- pony| nio- cy, 3- ({2- hydr oxy}- 2, 2- di phenyl -

acet oxy) - roni a-{bi cyclio[ 2.2 ]otane brom de [Exanplle 1(ii)(&)] (1 g,
2.02 mol})_in dioxane (10 nﬂ at °room tenperfature i s fadded hydrochloric
acid (1.9 | 4Mcagyeous sol ution). The readti o®Hi xtlur 85528 s

irred for
conpound

hours angq the sollvent ig renoved in otolyield the titled

a white golidg. Example 2 (R): | am o propyl )} 3-(2-hydroxy-2

2-di phenyl-a§etoxy)-l- azoni a- bi cyclljof 2. 2. 2| - |octane trij fluoroa¢etate To a
stirred dolufion of hﬂ.:mrﬂrldiﬁ?m’)ﬂ 01 —mpl) 0.038 g, 0.1
mmol ) in | PV (0. ) its added DI PEA/% 05 ). Ofhe rleac®6n tixture is
left to dgtand at mV\(()ZOO4/OQ@8O CT/ EP2(04/ 004605, 41 tenperature for
15 mnutgs after ich t n - Ebnprli si ng

(R) - 1- (3-fam ho- propyl ) - 3-

(2- hydr oxgy-2,2-di phpn;Ll-am:f oxy)-¥-azonia-hidyclo[2 2 Ploctanejchl oride

hydrochl drif8ié [ Exaspl e [1(ii)] (0 ?5'47 g, 0.1 |molOHin DV#368.5[m) is
added. The reactilog) m xtlure i ¥ at rdomtenperpture forf 30 minutes
and the sjol vent is|{ renoyed in va uaification by nmass dirgcted
preparatijve HPLC el uting with acetonfile: water: trifluoroacétic acid
yields the titled

Preparation of Specific Examples

Abbreviations used are as follows: DAST is diethylaminosulfur trifluoride, DCE is dichloro-
ethane, DCM is dichloromethane, DIPEA is diisopropylethylamine, DME is dimethoxyethane,
HATU is O-(7-azabenzotriazol-1-y1)-N, N,-N', N'-tetramethyl-uronium hexafluorophophate,
HPLC is High Performance Liquid Chromatography, Isolute CBA is propylcarboxylic acid,
NBS is N-bromosuccinimide, PyBOP is benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate and THF is tetrahydrofuran. BEMP: 2-tert-Butylimino-2-diethylamino-
1,3-dimethyl-perhydro-1,3,2-diazaphosphorine, polymer bound.

In cases where purification is performed by C18 reverse phase column chromatography
utilising trifluoroacetic acid as a component of the eluent, the composition of the resulting
counter ion was not confirmed spectroscopically, and may indeed be a variable mixture of
trifluoroacetate and the halide resulting from the quaternarisation reaction. Where HATU is

used as a coupling agent the counter ion may also be hexa fluorophosphate.



conpound as a colourless oil. Exanples 3 to 46 These conpounds, nanely

(R) - 3-(2- Hydroxy- 2, 2- di phenyl - acet oxy) - 1- ( 3- [(napht hal ene- 2-

car bonyl ) - am no] - propyl )-1- azonl a-bicyclo[2.2.2]octane trifl uoroacetate,
(R) - 1- [ 3W0h200yemisn0 PCT/EP2004/004605

benzoyl am no) - propyl ] - 3- (2- hydr oxy- 2, 2edi phenyl acet oxy) - 1-azoni a- bi cycl o[ 2
. 2.2)oct ane
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trifluoroasdpddsi br@B)dearydrobromlde using ‘éolymer supported d:ethyl amine) (6 47 g, 29.54
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_" propyl T (g gZ%Wf%]g%?@P%ga{}%ngn%?rgeg L?.lil ﬁydroxy—z chp enyl- au:etcnc:gr}ll-eucorual~

tr| fl uormﬂbgtm](,&?ei’brér&dhﬂyd[]oxy 2, 2 d| phenyl - olo

gcgi[ g)é%/)aréydL?xm C%iél{(jra}lﬂ 6&%]2{3% aza- cyc 2 %{nctn ? g'l) Esrl:g‘FH g, 2. 97 r%?n% and E)I cyclof

(R) - 3- ( 2-({Bpdrmiyo) %r@ymr@hﬁaml eeag; et ol afetissdvddrih DIMIO{107E] ind sibeAzZoY| -

?m PFLOPB@%%‘E %‘h az 0 Vf% 154@%)‘{%{1}1%{%% aanrgi purification of the crude residue by
benzoyl arﬂhﬂﬂ)atcﬁglf@}hy |0]1 {38 ciBicd) Y fipayitPwaetk jofteniptlle afeidome)itlk caapaind-abhcycl of 2

.2.2]octan fl uoroacet at e,

(R) 3- (ZCP!&BTJ‘W 23 2_ di phenyl - acet oxy) - 1- [ 3- ( 4- met hoxy- benzoyl ani no) -
pr opyI] -azoni a-bicyclo-[2.2.2]octane-trifluoro-acetate,

(R (2

xy) ?‘%??% Aﬁﬁ‘ﬁz%grﬁgggg@W%%ﬁhpbﬁ%lpWﬁoxﬁ) L7enerRigrelzd- Dpgase 2] oct an

e t ri fl uahpridakgeiedhioride:

R) - 3- ( 2- ¢
|(oyl) ]- l a afﬁnéregﬁék}t&noc[fgﬁlz é}%Et%g‘f?%)}%gbonyl[clmlng)-prop ?)pg-& elnf&%llen?r] no) - pro
trifluor @aﬁeiﬁﬂazérﬁ’z)-bibycﬂcﬁz £2)aktabk hetride{fxdene bl @i ing R-0armapyl) jo-dioxane

3- (2- hydr 2, 2-di ace oni i C
i £1 uor dAg B0 oo BP R S SR RE00 Ry B8 b iR Guel e
(2, 3- D metdoxy mbeme tysisradifandb hpuro pyd the SieBe i yaarrd indudeodio glebhehk tidekt oxy) - 1-
azoni a- bi o cl 0- LaW%l t%%a%t ane trifluoro-acetate,
(R -1- [3 nga benz dyi“am no) - propyl ] - 3- (2- hydr oxy- 2, 2-
di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2} octane tri fl uoroacetate,
(R)'l'[?"éx%ﬁzlzi yor o- 4-
ple

1 Vacuo,

octane trifluoroacetate
To a stirred solution of benzoic acid (0.012 g, 0.1 mmol) and HATU (0.038 g, 0.1 mmel) in
DMEF (0.5 ml) is added DIPEA (0.05 ml). The reaction mixture is left to stand at room



met hoxy- benzoyl am no) - propyl ] - 3- (2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1-azoni a- b
icyclo[2. 2.2]- octane

trifluoroacetate, (R)-1-[3-(3-Cyano-benzoyl - am no) - propyl ] - 3-(2-hydroxy-2, 2-
di phenylwo awetwsop) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane PCT/EP2004/004605
trifluoroacetate, (R)-3-(2-Hydroxy-2, 2:1di phenyl -

acet oxy) - 1- [ 3- (3- met hoxy- benzoyl am no) - propyl ] - 1- azoni a- bi cycl o[ 2. 2. 2] oct an

e trifluy %‘E&?@r%mresz 15 dmmutes %fter which nme, solurion comgnsing E f amméul

acet at e, % 2-di hen - acet oxy Pmpy}) car bonyl ) -
am noj - p(r’iéxmslﬂow 32- mrlacemmrémr{nzt 1263@!0&:2 Areanad quﬂ’e edtlenids

(R)-3-( G

[(pyri d?r%g% %g(%{ g%&rﬂé %qqn%']l)r-) ﬁ1r]gM?)f in]r %‘gz%?ﬁe‘é E%l%rfécnon[rmxwm lf Smf ane

trifl uorsaeet theera(um 830 G@de@ﬂrysfﬂ\f@ dirgrhng fn et Bayificariondy [mass

(S-net hy

SrOni a bc%lrés%t?ﬁl g?[égazr% Jfﬁ%g%p@ R laéeé%gglc%g]ﬁgﬁfe QR koatetic acid yields the titled

(R) - 1- [ FomPyeidohexaleedss bibny| - ami no) - propyl ] - 3-

(2- hydroxy- 2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o-[ 2. 2. 2] oct ane
trifluoroacetate, (R)-1-[3-

(Cycl oBeli)taaimbteérch’&ﬁ\yl }nam no) - propyl ] - 3- (2- hydr oxy- 2, 2-di phenyl - acet oxy) - 1-a
zoni a- bi )

(711 Tuor pheceape Ry S SR E sy Ar debembaca LIl 5 (5. pyar o
y- 2,2- dqam@eﬂyamae]eproxwl mzcmzaobm’ab& %%]euer[ezr@u@pmtam )tlr“ﬁ3f‘(l4tﬁYFimacet at e,
(R)- 1- [ 35es g{fa ci}]y/ g_ %y&]j]rogy -2,2- dtphel?l écetci;lcgnylazoma -bicyclaf2.2.2]octane

butyrylamn acet oxycs[- -azonil a- bi cycl(o}
. 2.2] ocqnﬁn@macetate, (R)-1-[3- (2 6- Dlmethyl benzoylamlno) -propylj-3-(2-hydroxy-2,2-diphenyl-

trifl uor&?t)gg}fqta%r(&m%aég wﬂéeawmam%ogyemewlr B MM Nalcafrnpfieny | acet y' am

i no- propy azoni a- bi
trifl uorveicdtraeryil (ﬁlfed(dzy lbb@gxylzacczow 'éﬁé@fw bigrcbal dRyPyoctang Briffigro-
phenyl - p ofyl I i [

e A P e b a@&g’ﬂ# : p? (EpFhTe bﬁ%%‘%‘ﬁﬁmpﬂ

) - ani no] 2zgriadierlel32(Zhadpg Frakipraacaatg( @r@ér a%ﬂlp@nézﬂ@ﬁm -3-(3-
bi cycl of %etgara%ﬂﬁ%@nzoy ammoz) propyl 1 -azonia- b1cyclo[2 2 2]octane tnfiuoroace ate, (R)-3
trlfluoroacetate pentyl -acetyl am no)-pro ylt] 3- ()2-
hydr oxy- Mmﬂewxmhw %C@@@w 11{35{bpwﬁiiiae %1C€§?em5%)f@n120121]r0mélt pRoDia-
trifluor Q@)E%(][Qtl’.% ocgﬁ}: tttdofo-a etate, {(4-Chloro- benzoylamltr)lo)-pro yi}-3-(2-

Hydr oxy- 2 henyl - acet oxy razi ne-2 yl S)-am noj - propyl } - 1-
azoni a- bb)@mtﬁ fipf @ylzn]ceretﬂarieazwabwé@[éé@ézcwetnf!uoroacetate, {R)-1-[3-(3,5-

(R -3-( ZDfﬂ%g{oQ%%e&oaarqanhgﬂwﬂ' ??ﬁﬁﬁ%zlz éhgﬁe[nﬂ zﬁ%?’ﬂ lzazoma -bicyclo-
carbonyl)-amno]-pro - azonl a-b 2] octane trifl uoroacetate,
(R-3-(2 Hy?dp@g@y_trlﬂuoroacetate, {R)-1-[3-(3- Chloro benzoylammo) -propyl]-3-(2-hydroxy-2,2-

2,2-di ph@BWényiaa%&B%M)az%mL %m(m@o[@.‘i‘.@? Gireridhorasela ﬁﬂllnB)(ZHE'EWKér]zoy]l azoni a- i
cycl o[ 2.2.2] octane trifluoroacetate,

(R) - 3- ( 2apipeirispyios-B-yidpmamyd-dinkeayipespen-Leagoyip-bicrde Ryt esptediifieers- car bonyt
- _am noJ adf2QPW )32 fga%yyewal?u&ﬂypz{c&ozy ) ARG ot drhdch DL LR GBI RS

(R -3-(2-Hy drox- e

acet oxy) PFJ?P{ 1gl- (i@“ﬁrlt“?yélogze%%%?ﬁ%frﬁ‘ﬂb‘)m?:ﬁe@]‘t?y112] =312 dhrea-Di-dipbemt-2. 2. 2] oct ane

trifluorgaeehatp.(4- mﬂuoromethy] benzoyl- ammo) propyl] -1-azonia- blcyclo[Z 2.2]octane

(R-1-[3-(2- ChI or o-benzo m no (2-hydr gx phenyl - acet oxy)
- 1- azoni §H1uBiasFED [(B)- %%Zﬁﬁgwn%;xdwﬁ 69‘36’&‘& Ha?t -tritly fomer%yﬂvenzovp
(R) - 3- (2adtrergrsyyiRe zzo@hanﬂ@ewzm;e&cmewlﬂaméa%e&% (R)-1-{3-( 34 Dxrnetho

nmet hanesul f onyl - henzoyl am .n -1-azoni a- bi ¢y 2] - oct ane
trifluor B@E‘@’[‘%’f‘é‘))(wp” 3-(2- hyﬁroxy 2, 2—c¥ phenyl-acetoxy)-1-azonia- gicyclo[z 2. Z]J)ctane

[3-(3, S- Fﬂfl%ﬁoﬁb&zt@?ﬂ?ﬁ}d-ﬁ?ﬂrﬂ@% PRy yl-a @ ey ile(fft%éfh@xyareﬁid?}ﬂ%ﬂﬂ!d acet oxy)-1
-azoni a- bi cycl o- '2 ] octane tri IuoroaceE ate _an

(R)-3- (zpwd%wne lzcv& Pheryttageillegyaceiapes fiéo@dfleirrwlldlphenyl

ani no- pr gxy 1L 332 GRdtieexk) Ibe N 1ehkolp %]&T;ilaﬂﬁﬁarlbléylc mpﬁiaa& gifluggpect i vel y,

are all prepared by 004/ 68? 2004/ 004 OE
acetate, (R)-3-(2~ Hy roxy-2,2-diphenyl-acetoxy)-1-{3-(4-isopropoxy- enzoylammo -propyl}-1-

azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-1-[3-(2,4-Dimethoxy-benzoylamino)-propyl}-
3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo-{2.2.2]octane trifluoroacetate, (R)-1-[3-



t he procedure of Exanple 2 from
(R)-1-(3-Am no- propyl)-3-(2-hydroxy- 2, 2-di phenyl - acet oxy) -
1-azoni a- bi cycl o[ 2. 2. 2] octane chloride [Exanple 1(ii)] and the appropriate

aci d. ExgfpleesdeéssoR) - 3- ( 2- Hydr oxy- 2 PCT/EP2004/004605
2- di phenyl - acet oxy) -1 -[ 3-(3-phenyl -uretdo) _propyl]-I-azonia-bicyclo- [2 2
octane trifluoroacetate To a solution conprising

R)-1-(3- I o)’ oF| 0 € zZonia-bi O~
Coni 2. b.‘%‘g‘?‘% BogPnbortabir 2%**"9“’”2%;@*@@"%".‘??%?3"%% B o )
{

and DI PEAZ23)@ge trrfﬂﬂ)orq #repig(R)d.- 342 HY&H%‘?B%{HH@W Pvednytl-3- @cmimt@ (0. 006

m). The cﬁ;ﬁﬁﬁ}lla%oﬂ?‘))ﬂa%rﬁa bléycloepinz}oezan§&ﬁqnslro§éeta& om)-1-pIperadglae OVer ni ght .
Purification using mass rected, preparative HPLE el ut | ng with

acet oni t rmqt@oxyx}aa@@ylammoaﬂqnblﬂ éé% é’t’qrexYa%)?- -dirheTbrEoxy h%‘a‘fqntai‘léﬁw%%%yéhnd
Exanpl e %ta(n@nﬂjuoicéc&a?te ((ﬁ}' ﬁ%MLCy%h&EEﬁWl a%ﬁ*dpyﬂ”ﬁﬁb@@&roxyd 2-diphenyl-

ropyl I -3-(2-hydroxy-2 nyl’-acet oxy)-1- azoni a- o[ 2. 2. 2] oct ane

trifl uor caeerAtleazyH} blcnfécr{%)é@ﬂﬂftqng rfrsze@asqtﬁe aR)- %ﬁaﬁéﬁ‘é‘@ﬁ‘é’¥6r%ﬁlﬁﬁﬂr e to

(R)-3-(2- aIEMQ%ﬁ)%[B %3 gle@l'o?}h@é?lﬂw 'Iammo propyl] -azonia-bjcyclo[2.2.2}octane trlﬂuoro-
acet oxy) - 1- henyl -ur ei do) - yI'l’-1 -azoni a- bi cycl o[ 2. 2. 2] oct ane

trifluor @a@t@mﬂd 3-( %ﬁafémfvé 24dwh65xl aFféwéréT fre{Pyegyd-car wya'f\ﬁraﬂ@-wmﬁ -1-

4-butyl - la‘szﬁ?ﬁﬁé?&gﬁ Q’Z%CEH%E bvloRBRZAERR)-3- @iﬁ?ﬂ%@y 49 dlphenyl -acetoxy)-1-{3-
(R-3-(2 dr ox yI-acetox y)-1-[2 uen e-4-'sul fonyl am no) _ethy_
Il-1- azor{(Pé(ﬂdIBT— &yeqbemé) sgmz@ Tovemhe! - fﬂon@1%?leré?e%@be@neamﬂ(upl)oacerate, (R)-3-

(R -1-(2 9@fyhrﬁvlzozsmgﬁern?pﬁytb@,mm@1@&9&&91 lﬁx&gremﬂEWU%H@nd?up%nML acet oxy)

-1-/Aazo0ni a bic t ane bromn de: a stirred suspension of
hy dr-exy- oﬁzm&gv}’dcdéétl joctage mrifluopoacerape, 4B k1 Eﬁ (%Velpwgnezar@]:@dtm@ng)1pyomr§t3er (2.5
g, 7.42 mkamkynz @l\fph(eéﬁ aggtaxy}lﬁ‘qgcrmaamcy%[of@? Eﬁe@&ﬂ@&&eaaée %@ciot@d

(2-Brono-ethyl)- carbanic acid tert-buryl (2.5 nmol ). The
reaction (ﬁm@h@w@mr%fbﬁéﬁtawq @rmﬂxw—hﬁdfeﬂh? 6ﬁtphawé~afqﬁ@w) ﬂﬁéorgbbwhr is

removed i[R 236t LieldbtEkdad (RY- 948 (elopihlare Rarb8ny3 Bh oy HHIBFI1302-Hy B xfext

t
?I ?) (R) - 23 9irpgavhissernyl- 3208‘a(b2C-Yﬁ9@r202>l?F-tazle20%‘1%‘??@%’/‘1% &edtldA3HPPimehvini a- bi cyc

l o[ 2. 2. 2]5&9&@5&91110;35&5}1}1@ iw,qfr@@rmxaﬁenyme@x,gtﬂ -4ZoR- bwaegmsz]gaa&f
(R -1-(2-tert-butoxycar bonyl am no-e r oxy-
di phenyl taﬂ%qraa@wtqﬁ%darfby dErysled- éfphenzf azrfa{ssf aln(é Fwﬁqca@fa(rm%prgpylhlm mol )

0 di oxango(i25ic/IR(20MA0ERANRETAREIRNLIONAROS, 2 4diHoblaserarlfads pyd ogen

broni de solution in di oxane repar ed by bubbli ng HBr through
dry, coolRRenEPEpigrslpminpraropy étazw yetol @-4lactaneitiflyngoagetateg 1rlér£ﬁer ature

over ni ghtaceryl-piperidine-4-carbonyl)-amino]-propyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclo[2.2.2)octane trifluoroacetate, {R)-1-[3-(2-Cyclopentyl-acetylamino)-propyl]-3-{2-
) hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]-octane trifluoroacetate, (R)-3-(2-
I—Iydroxy~2,2-diphenyl-acetox}r)-l-{3-[(pyrazine-2-carbonyl)-amino]-pro.pyl}-l-azonia-bicyclo-
[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{3-[(indane-2-
carbonyl}-amino]-propyl}-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-
2,2-diphenyl-acetoxy)-1-{3-(2-pyridin-2-yl-acetylamino}-propyl}- 1-azonia-bicyclo[2.2.2]octane
trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{3-[(2-methyl-pyridine-3-carbonyl)-
amino}-propyl}-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-S-(Z-Hydroxy—z,l-diphenyl-
acetoxy)-1-[3-(2-nitro-benzoylamino)-propyl]-1-azonia-bicyclo{2.2.2]}octane trifluoroacetate,
(R)-1-[3-(2-Chloro-benzoylamino)-propyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate, {R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-[3-(2-
methanesulfonyl-benzoylamino)-propyl}-1-azonia-bicyclof2.2.2}-octane trifluoroacetate, (R)-1-
[3-(3,5-Dimethyl-benzoylamino)-propyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo-
{2.2.2]octane trifluoroacetate and (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy}-1-{3-isobutyryl-

amino-propyl)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate respectively, are all prepared by



The solvent is renoved in vacuo and purification of the crude residue by
chromat ography on C18 silica, eluting wwth water: acetonitrile affords the
title conpound as a brown solid. (iii)

(R) - 3- ( 2-wy dooaryss®, 2- di phenyl - acet oxy) - 1-[ 2- (t ol uenePd1/gatopoengstan no) - et hyl
]-1-azoni a- bicyclo[2. 2.2]octane trifHkuoroacetate: A solution conprising
(R -1.(2-am no-ethyl)-3-(2-hydroxy-2, 2-di phenyl - acet oxy) - 1- azoni a-

bi Clyg:l o[ Zﬁﬁﬁr&eﬁﬁ%aﬂhﬁ{m ﬁlemrm;lrmagmmnl@eod E&a(g]éﬂyﬁro&%;}dlﬂﬂa%%l %%%\x A 8.4(259
o ol yenes c Q11 g, 0. .
m, O. 236 “HRBE P D[%%I%ocfa@e &b Pr‘iléjﬁﬁéa“éﬂqﬁ é‘)\ﬂd“‘?@e §E’E’er‘é"‘F2 #40m tenperature for

66 hours. Purification using mass directed Q preparative HPLC eluting with

acetonitrjle: ter: crifluoroacetic acid affords the titled conpound.
Exanpl e é%“??& -(2- Benzoylanlno et hyl ) - 3-(2- hydroxy 2
2- di phenyk ] b Sy el (-3, i)

2y 2 ) E 5" "
(i) (R-1- ert-B oxycarbonylanlno ethyl) 3-(2- hydroxy 2, 2- dlphenyl aceto
xy)-|-azééﬁ%LL%P%§gi8¥%4§i%] octane brom de: To a stirred suspension of
hydr oxy- diophehyibn esejristhgqR)- oI dMiné-prop#in3 2 -eydrbol- 222;@}@@&&% )- ester (2.5

(2- 51 oo EiY hnyxdo@;%maee%{ﬁ?raf‘?%fafnpﬂeﬁvme@?%ﬁ@%f R PRRES | e

reacti on o) ®tRME (0.55 hibad fided pheffd lﬁc@nwwmﬂaghm 'amead'meﬁ nﬁ;heresplleﬁfe@t i's

renoved in vacuo to yield a brﬁw$ } which is HSEd crude jn Lhe next
st ep (i Is and at room tem grature overnight. Purircation usmg mass directed preparative HP

2. 2]octane brom de hydrobronlde To a stirred suspen5|on of
(R) 1-(2-tert-butoxycarbonyl am no- ethyl) 3- (2- hydroxy- 2, 2- et
di pheny| -maapiexy) - 1- azonla bi cycl o[ 2. 2. 2] oct ane bromide (0.5 g, 1.04 mmol)
in di oxa 8 d d h . 1n,

pr epar ed ‘BB i RGPy e o0 Ed a6 iie :
m xture hﬁomib&ﬁﬂﬂzankmamanﬁmﬂnﬁaﬁﬁure overnlght The solvent IS reaned

f t f t d h h
1 ca, oM REP R T B gﬂ%{@@Sﬁfﬁ?ﬁ%ﬁ%%?‘3-3&2*{3%&5&?%{@%%@bguﬁg as a
E)I‘R;)WII ?(2)|dc&eigxy\7@[2ﬁ9ﬁbédagltﬁﬁaﬂo Rﬁﬁygm%%éé%&#ﬁﬂa Zdl_f}&ﬁz(ed;lthﬁluoroacetate L. azoni a-bi
-1- - Z | X zoni |
Gyl of 2. AoP L] B e SRR TS T BAe s ey 2gfec besbbie

(R)-1-(2- Ami no- et hyl ) - 3-(2- hydr oxy- 2, 2 di phenyl - acet oxy) - 1- azoni a-

bi cycl ol 2. 2. 2] oct ane brom de hydrobronlde [50(||)] (0.28 g, 0.517 mmol) in
DCM at 0Cis added triethylamne (0.216 m, 1.SS2 nmol) followed by
benzoyl MampBao(0.122 n, 1.03

( R‘,'-B-Q-Hvdrbﬂ-z,z-diphenvl-acetoxy)-lil-( toluene-4-sulfonylamino)-ethyl}-1-azonia-

)
.'/—\

bicyelol2.2 2)octane trifluoroacetate @
(i) (R)-1-(2-tert-Butoxycarbonylamino-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclo[2.2.2]ocrane bromide:

To a stirred suspension of hydroxy-diphenyl-acetic acid (R)-{1-aza-bicyclo{2.2.2}oct-3-yl} ester

(2.5 g, 7.42 mmol) in DMF (50 m!) under an atmosphere of argon is added (2-Bromo-ethyl)-

carbamic acid tert-butyl ester (2.5 g, 11.16 mmol). The reaction mixture is heated ro 60 °C

overnight and then the solvent is removed in vacuo to yield a brown oil which is used crude in

the next step.

{ii) {R)-1-(2-Amino-ethyl)-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane
bromide hydrobromide: ‘.

To a stirred suspension of (R}-1-{2-tert-butoxycarbonylamino-ethyl)-3-(2-hydroxy-2,2-
diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2])octane bromide (0.5 g, 1.04 mmol) in dioxane {25



mmol ). The reaction mxture is stirred at OC for 1.5 hours and the sol vent
was renoved in vacuo. Purification of the crude residue by chromatography
on C18 silica, eluting with water: acetonitrile affords the title
conpound WaEB0aH§I5E90 51 PCT/EP2004/004605

(R)-1- 1(5- Fl uor o- benzot hi azol - 2-yl car tlanmoyl ) - met hyl | - 3- ( 2- hydr oxy- 2

2-di phenyl -acetoxv)-1- azoni a-bicyclo[2.2.2] octane trifluoroacetate |am!
Hy dr oxy- diljphedded hadregen brasidel sl itjon (1 diazae i my(pke@ﬁ&dbyﬁ):hjﬂmg B{Qtlg)s ester
(0.050 g,, 0. . 2- Brono-N-(5-f] uoro-benzot hi az et am de
(0 064 g 8iebsn T digfipe ot Bee o RusmiE s et BFRecafirt lrieiuant s )
are addedht el BMSOr¢dvEl imlvpcmnad puiificagch dsfalgae&h@nmdm&@ chfanmm@r:mhg lot: .
Purifica usi s direc arative HPLC Iut|

acet oni tﬁlgéllica’ \?\Ilﬁglégrn%%? FRFY ace&%"ét(rf%ta’%r 52}’6&“@@‘8?%}% t*hé bf‘g’l“} Sec*af‘qcorrpound
Exampl e 52 (R)-3-(2-Hydroxy-2, 2-di ph

o e RO SR R R P BN R BB L)

(R -(1- abaydhm[eydﬂalﬁaaealfﬁz]omtet&eyl) ester (0.020 g, 0.059 nmmol in DVBO) is

i or i de." TRECP EARC DR (NG G CT BT gy P17 B0 3 GO DRpr AR &V ni gt and

puri fi cabicedio{02i2grawa onddd bdtcéxﬂmmldeffamplie Vi HIPL 3 2, 0 59%gnmbl) b-
t tril t d.
?fle) Ogﬂ E)(IF Fe%gsu]’@wgflg%&e db h:!‘ié gel‘lflo Ean‘é Ctsjﬂ’ﬁ& (P 6915 '633% mmoqfi (ch/Ipoun

(R) - (1 az@s bil) oyﬂlo@[eato?stﬁhombm&erylbe)rate&tf@f%(lﬁua @unﬁx:aﬁer.‘aumg)h)ssanel:ted
2 N t O(2 m
e PR SEL O AP o B ARl Bl 9B B0 (2

purlflcatMGMMM§ chronatography on Cl 8 silicaeluting wth water:
acetonitrile yields the titled conpound as a chloride salt. Exanple 53 WO
2004/ 096800 PCT/ EP2004/ 004605 46

(R) - 1- ( BErayplc &0 barmoyl - net hyl ) - 3- (2 hydr oxy- 2. 2- di phenyl - acetoxy) 1-azoni a-
bi cycl o R21~ :—I'Ee - liThel tt:letolx - -aerH Lf:nc clof2.]] de via an
anal ogou

acetoxy)gmgmﬁanmkbarbanoylnethyl-l-azonla bi cycl o[ 2. 2. 2] oct ane chl ori de

[ Exanpl e 52 (ii)] by replacing 2-chloro-N-phenyl-acetamde with

3-chl oro- N- phenyl - propi onam de. Exanples 54 to 58 These conpounds, nanely
(R) - 3- ( 24{iHRIrIeyrer2 B Rrolycpitienylhmmoethghyp)(2-hyproop2, 2-diphyh YlHacaamqihil azonia-

bicyclo[2.2.2]octane bromide:

To a stirred suspension of hydroxy-diphenyl-acetic acid (R)-{1-aza-bicyclo{2.2.2)oct-3-yl) ester

(2.5 g, 7.42 mmol) in DMF (50 ml) under an atmosphere of argon is added (2-Bromo-ethyl)-

carbamic acid tert-butyl ester (2.5 g, 11.16 mmol). The reaction mixture is heated to 60°C
overnight and then the solvent is removed in vacuo to yield a brown oil which is used crude in

the next step.

{ii} {R)-1-(2-Amino-ethyl)-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane
bromide hydrobromide:

To a stirred suspension of {R)-1-(2-tert-butoxycarbonylamino-ethyl)-3-(2-hydroxy-2,2-
diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane bromide (0.5 g, 1.04 mmol) in dioxane (25
ml) is added hydrogen bromide solution in dioxane {1 ml, prepared by bubbling HBr gas
through dry, cooled dioxane). The reaction mixture is stirred at room temperature overnight.
The solvent is removed in vacuo and purification of the crude residue by chromatography on

C18 silica, eluting with water: acetonitrile affords the title compound 4s a brown solid.



bi cycl o[ 2. 2. 2] octane

trifluoroacetate, (R)-1-(3-Benzenesul fonyl am no- propyl ) -3-(2-hydroxy-

2, 2-di phenyl - acet oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] octane trifl uoroacetat e,

(R) - 1- Buty02205umpbso8- ( 2-  PCT/EP2004/004605

hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni as bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate, (R)-1-Hex-2-

ynyl - 3- (aqurloemeazo%}amxmm 3-BCRldersy)2; LdipRAPL RedkHYICdz0hid-byddpet Ane
trifluoroacetate,

(R -3-(2- qqgﬁa?gw%f 2- di phenyl - acet oxy) - 1- ( 3- phenyl - prop- 2-ynyl ) - 1- azoni a- bi
cycl 052 2rot24 mrﬁafs@pamioh iof tmqn QaGRhetByIRBL2-RYREALED dPREE |- Yicto:dN 1303 QIOUS
procedure to

2, 2-di phé’r&‘;YFloécR%i 8‘5&‘9’)"— bforﬁﬁ‘éhwf@é?ﬁé{jr“rm RORA 8 P37 3ol ipREMI25P%C B. 2] oct ane

trifluor oggetdt@ylalEe 0Pl €mb2.562 Hmdwommw; Ibaaoa tedthide @.1¥2nhE MYk - acet ami de
with the appr ,%H;tate al kyl halid

(R) - 1- ( 3-FBPY-- réaeye&f%ww%fﬁgat& Gﬁgm”fi éol(rgarﬁwﬁéeéxﬁnzwzs Byl - acet oxy
)-1- aZO“'ﬁcuoblmvﬁéa@inZochglﬂaé @ﬂ@u%ﬁﬁld&%@?ﬁiﬁ%@bl@@:h@! elubhSwhiRoRQHNd is
described in Exa anpl e (?

(R -1- terﬂcetB%ifféiggaﬁdﬁgﬁWFré?W““ - (2- hydr oxy- 2. 2- di phenyl - acet oxy) - 1- azoni a
-bicycl o[ 2. 2. 21- octane bronmi de To a sol ution conprising

hydr oxy- di phepyl -acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (0.2
g, 0.593 E’ﬁ"rﬁ‘ﬂ”ﬂn dry chloroform (5 m) is added t- butyI bronpacetate (0.438
m, 2.96 (r

overni ght. The.
resi due AR #fica, eluting with water : acetonitri¥

af fords tmﬁir&xytd@mﬁﬂmﬁamdldas }-a- Mbkﬁclcﬁ@hmﬂ)a-ﬂar&a&ﬁo @30 g, 0.148 mmol), 2-

(R-1-(2-tert t xyc rbon o-eth

2-di phenyt ff”aeéYB b @jo-“i %Bﬁh?@é‘%@ﬁ%@?&fﬁ’aﬁﬁ&g@] %Q%ﬁém’b ‘b?ﬂddé’tW%OM 096800
PCT. é E;Zfi%é&eété@ﬁm ggzatmac Iq:ilatnl:l@' ) 8@ AP RS DMSOTRICEmY iadd @iredtadcagoRs4Pr ocedur e
to ert to ony| nmet

(2- hydroxg %Vexzﬂ%s ﬁ‘é’ﬁg??“oé‘c‘é%%}f)‘y Afeaff%ﬁfeaafmvemla%Utélgﬂlﬁwatﬁ@trﬂ?om de

( Exanpl e %&r: Bifluofrphiaatid gfférddiut itk @paget ate with
(2-brono-ethyl)-carbamic acid tert-butyl ester. Exanple 62

(R) - 1- Car boxynet hyl - 3- ( 2- hydr oxy- 2,

2-di phenyltxag@&tstzxy) 1-azoni a- bi cycl ol 2.2.21-octane trifluoroacetate To a
stirred sgl 0 .

(R -1-terts Xf SHERA-- acet oxy) -

1- azoni a-f\tyeed. Q@ctzneZ] oct ane bromi de (Exarrpl e 60) (0 14 g, 0.264 mml) in
chl oroforéxh(g %f i s added trifluoroacetic acid (1 m). The reaction

m xture i POrREAE ¢ at roomtenperature overnight. The solvent is

renoved iTo ¥ e@lse) viahsbnpritihg hydadxy@iphedyl-hitéic ied ()Y e-abybieRICONBLRGE-Bph ¥ster
{0.020 g, 0.059 mmol in DMSO) is added 2-chloro-N-phenyl-acetamide (0.030 g, 0.177 mmol

— vyl 71_ 1'1 'l fO B "l', | !,, t

in methylene chloride. The reaction mixture is stirred at room temperature overnight and
purification using mass directed preparative HPLC eluting with acetonitrile: water:

trifluoroacetic acid affords the titled compound.

(i1) Chloride:

- Hydroxy-diphenyl-acetic acid {R)-( 1-aza-bicyclo[?..?..?.]o_ci-3-y1) ester (0.2 g, 0.593 mmol) and
2-chloro-N-phenyl-acetamide {0.12 g, 0.89 mmol) are added to DMSQO (2 ml) and stirred at
409C overnight. The solvent in removed in vacuo and purification by chromatography on C138
silica eluting with water: acetonitrile yields the titled compound as a chloride salt.

7,

Example §3



on Cl18 silica, eluting with water: acetonitrile affords the titled conpound
as a white solid. Exanple 63

(R)-1-1(5. 6-Di et hyl -i ndan- 2-yl car banoyl ) - met hyl ] - 3- ( 2- hydr oxy- 2. 2- di

henyl - ac§@®x¥doebseoazoni a- bi cvel 012. 2. 21 octane trifl p@f&ﬁﬁ,@;@gggo a
stirred suspension of (R)-1-carboxymethyl-3-(2-hydroxy-2

2- di phenyl - acet oxy) - 1-azoni a- bicycl o[ 2. 2. 2] octane trlfl uoroacet ate [ Ex.

0. 4ob gty B SRRt e

hydr ochl aeiadeuriflfo®a&tage 0. 255 mmol ). The moxture is Ieft to stir at room

: & ti b
mirs’rge:’j:'ir gt },t% ndgé/o%éﬁlug@ 's: maﬁg%ﬁ%ﬁ é}{ﬁP%q[uE ﬁror:e%ﬂ&ﬁgglg g,{}%\g?){a&l&ﬁyw W@E{ I cation by
trifluor @aﬂ@t}’l)—& pamybta;haeiog@emyu_gmn;aédcydgﬁpmﬂndane Mcrisle i mpﬁg@, (ul]cbya

stirred su I t 2-di phenyl -

acet oxy) riﬁg:m %%ﬁ] r?f&s@e“i]’iza%% g%%grgﬂor&&%orog’r% '}a l eEx 62] (0.052 g,
0.102 rrm)l) in dry DI\/F(5 m) is added DI PEA (0.053 m, 0.306 mml), HATU
(0. 058 g,E 0 S’é and 5, 6- Diethyl-indan-2-yl am ne hydr ochl oride (0.035
g, 0.153 AOF it mxturels left to stir at roomtenperature overnight.
The sol véeseicsmpamds,edmely (Rad-(FoHpdrdxapl2idiphesd -r@moxy) 1 peeps2-yiill ecoda

preparat iy C | t ic acid
yields t ﬁ)e 1'51:3 I?ngétﬁge 8 VM&&C & %qmj ?ﬁﬁzeﬁewl%srﬁﬁnno Igrowlf@ 2 E}Fde (t)

(R) - 3-(2- %dphﬁnyl-@e@xyjrlpdrzemwbmde{tldx%}t)ctarwpefhtormacsxmyl (R)-1Bnodivaylei-@ycl 012. 2. 2

oL, B 9Bk AL PR AR BELE ) i

chl%t o- pe,m,;.ﬂp_wémé@z@e(ﬂghegyl Q071 1raroiiy-bicgabel 2 A @l dcouie @iﬁh(o@cza@e@tegqndc atal ytic

a,”"EQE by YRR S i ey PR PR 2 PR R (0099

t oget her catan@triflooroscetaeeiare prapateil oads ga empalagduprocedsieng | (Rv)sBs@ Idydrex:yt ed

prepar at iV ; t £ etlc aci d.
a2 e chs“‘f'm‘a&%ﬁ‘ng’%‘f‘ i MR 2 e BRG] |
Merrifi ellBxamedd 32 (i) hbﬁwehgng Lchloe-M1phgGl-aeraimide Waitththe reproffieee alkWthalide. i s
allowed to cool to roomtenperature and then filtered. The filtrate is
concentrated in vacuo to vyield the titled product as an oil. Exanple 65
(R) - 1- 13-Kxample 59

3 on 0t P OIS 0h Bk s Mo PAOPR 2 0B L RLIMHEE) 02,22 O Pheny

acet oxy) -"I-azoni ZloCtane tritruoroacetate conmpound

is made \bmiellizaﬁaﬁ_mgchygmieocedure t o( R) - 3- ( 2- hydr oxy- 2, 2 d| phenyl -

acet oxy) ThRRRb: dr kb ARAPRA R HEbARBAlRCt ane tri fl uoroacetate

ol

Example 60
'Q{)-1-terg-Butoxvcarbonvlmethvl-3-(2~hvdroxv-Z.Z-diphenﬂ—acetoxv);l—azonia-bicvcloIZ.Z.Z]-

octane bromide _
To a solution comprising hydroxy-diphenyl-écetic acid (R}-(1-aza-bicyclo[2.2.2]oct-3-y1) ester
{0.2 g, 0.593 mmol} in dry chloroform (5 ml) is added z-butylbromoacetate {0.438 ml, 2.96
mmol}. The reaction mixture is left to stand at room temperature overnight. The solvent is
removed in vacuo and purification of the crude residue by chromatography on C18 silica,

eluting with water : acetonitrile affords the title compound as a white solid.

Example 61

bicyclo[2.2.2]octane bromide ..



repl aci ng 5-chloro-pent-1-yne with

2- (3-Chl oro-prop-1-ynyl)-isoi ndol e-1, 3-di one, acetonitrile wth DMSO and
not addi ng poptassi um carbonate. Exanples 66 to 69 These conpounds, nanely
(R) - 1- (2vayiogiresopl car banoyl oxy- et hyl ) - 3- ( 2- hydr oxy- RCREP2004/004605

di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. #. 2] oct ane trifl uoroacet ate,

(R) - 3-(2- Hydroxy- 2, 2-

di phenyl Tacadeoxypodndi? made phemyialagre mlodedwt hy(K)-1rerrbowixpeabhany ety 32. 2] oct a

ne trifl acet op

(R - 1- [ 20 e B rcstoney L wenibierdelp 2 A by orsids CHREAN Phcet oxy) - 1-

azoni a- braplacing +-biiglbporRdaoetta mitht(2-bfdmeeatlpdieattatmic aitkdtert-buyl ester.

(R) - 3-(2-Hydroxy- 2, 2-di phenyl - acet oxy) - 1- pent - 2-ynyl - | -

azoni a- bicyclo[2.2.2]octane trifluoroacetate, are all prepared nade via an

anal ogougxpngeeiure to

(R) -3-(2-hyd -2 r}'a blcyclo[222
Tt EX Al ] ce e with

DMSO and uFluwphlaostge pent - 1- yne vvlth the appropri ate al kyI haI i de. Exanple 70

(R-1-(3=tert.- B xveca ol ete) h

570 b dpheriea iy @gqyte,;m SR kondr %h%‘d%“’fé%% Sphergh a1

Hydr oxy- dtamtdm hp)h:é:lfll ZQWCEwebtmndﬂaExaﬂnuheémw 1@§,t0e264rﬁ%oblassah0nbﬂoyrdl(s)m de (100
m, 1.25 s_add heni e oom erature
and the red (%d;}rj\&rgnﬂé Oﬁlrceélclag1 gle eﬁh fsaqricp Immuge 7 le?% cr%ragr%)ﬁrdw ot uggol ed to
room tekmaemg}ttu Tee solteat sodmxtvtd)m taguoail girfifidon of tbd:-lﬂestdm:lb}e)btmranbgdphm th
et hyl acet e r i i shed w M
wat er (1(5’5%'Ilm§ )51 1L:adx‘mm W'th lvaﬁ\%g%&???ttb fré{)cgltecfgﬁ? C&BE %&H g’ﬂ/%hge ac%l%ganet hane (Z
m of a 2Msolution in hexanes) i s added dropw se and the WD 2004/ 096800
PCTI EP20%4 4995 49 mxture is allowed to warmto room tenperature.
Acetic aci dnli IS added and the reaction mxture is Ieft at room

t enper at (Rel-{§.610) v @ sherdir oy ipkEnpm g-ler ude

pr oduct a§ond EBéJ{@ﬁz 1% Lt h hexane to yi eI d the titled conmpound as
a brown xy-di -t hi ophen-2-yl -acetic acid

(R -(1- azl‘a-abntryd:duetﬁezs@n Qﬂ (B(ltl-car-byikﬁmeetsfﬂ -31{2-hiiyoey-2, IZaiakheowlmCa:pm)ﬂgazsmdt um
metal (0,01 , r dded a
suspensi cl)aﬁycg%[gzzocza%g Y Qac&%g?ﬁ)i E@daﬁgayﬁp ace %&2 I\Eﬁﬁe'f'ﬁysl ester

[ Exanpl e added I(IPM ((DQ@ ngl OGOWQ@OHWHHTU@I@W(ﬁﬂ%ﬁma@lbar@/%ﬁ@[wzhﬂi@!lad@t an- 3- ol

0. 149 | . t d
nder t haismik g lRbkac @ sk § -80St e mikdfe £ RATRPRAT D Ml LT UC
i n vacuo.ovéFhighty gedbqlvqnglscwrnmd rewihredwasticiiss by mes dinctedDBkparmiiewashed wit h
sat ur at eg{ﬁ?ﬂa'h}! %t‘ﬁ%éé%gﬂéﬁc? walk: %ﬂ&h’f‘o:a]c%tleac%ryge‘?&'tﬁe [{?t(l-)erd_f:b%p oJigs dried over

MySOH4 an conce rated 1 n vacuo yi e Brown oi uration with
acetonitrile

Alternatively, to a stirred suspension of (R}-1-carboxymethyl-3-(2-hydroxy-2, 2-diphenyl-

acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate [Ex. 62] {0.052 g, 0.102 mmol) in dry
DMEF (5 ml) is added DIPEA (0.053 ml, 0.306 mmol), HATU {0.058 g, 0.153 mmol) and $,6-
Diethyl-indan-2-ylamine hydrochloride (0.035 g, 0.153 mmol). The mixture is left to stir at
room temperature overnight. The solvent is removed in vacuo and purification by mass
directed preparative HPLC eluting with acetonitrile: water: trifluoroacetic acid yields the titled

compound.

Example 64

triflyoroacerare -
Hydroxy-diphenyl-acetic acid {R}-(1-aza-bicyclo[2.2.2]oct-3-y]) ester (0.02 g, 0.059 mmol), -
chloro-pent-1-yne (0.0073 g, 0.071 mmol), sodium iodide (0.009 g, catalytic amount) and



affords the titled compound. (iii)

(R)-1-(3-tert-Butoxycar bonyl am no- propyl ) -3-(2-hydroxy-2, 2-di -t hi ophen- 2-yl
-acetoxy)-1- azoni a-bicycl o[ 2. 2. 2] oct ane br om de:

Hydr oxy- avo tohd/epsven- 2- yl - aceti c acid (R)-(1-aza-bi cyetvERD020a6s- 3-yl )
ester (0.758 g, 2.17 mmol) and 3(BO& am no) propyl bromde (0.775 g, 3.25
nmml ) are dissolved in DM (7 ml) and heated at 60 C for 2.5 hours. The
sol vent po&ssn@ﬂmteahatﬂomegpcawmdmpumﬁd arahddtzﬂ t®hcetdnirile0.9ael) iRbdtickde by
chromat ica, elutin ter acet on| affords the
Tl e GOrpBLG Thurs, oBfiracoRis Rttt oWt st et a0 %fsé ol y

(R) . 3- ( Zrittlyderoxipil@ whtadi Hﬁlhbl@ﬁﬂ@éﬂacﬁi Wmthaqiuﬂﬁg‘a):roﬁimﬂiedbuyﬁyheaﬂmg the

oo 3B e ROl EBGTEL B for 6 hours Themisue s

hydr oxy -aBewWedtocbdlic® Elhﬂﬂtegrpydatuaﬁﬁidakf;ﬁ)fﬂ&reaz wne fltateGy @InednZratd 2} aehafe

trifluoro % i

(R)-3- (2% iﬁﬁ P HusBroduchps il phen- 2- yi - acet oxy) - 1- [ 2- ( 3- phenyl - ur ei do) - et hy|

]-1-azoni a- bicyclo[2.2.2]octane trifluoroacetate,

(R-3-( I-%%ﬁ%gy 2, 2-di -t hi ophen- 2-yl - acet oxy) - 1- pr op-

2-ynyl - 158 bi cycl o[2.2.2]octane trifluoroacetate and

(R -1- (BRPZYI-Q&B- bﬁﬂ’ﬁ&l?ﬁd’iﬁidﬂﬂﬁs})erlQ yl)-prop-2-ynyi}-3-(2-hydroxy-2.2-diphenyl-

(2- hydroxy-2 O, - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane
cets fat ogous procedure

trifluorfsa R
t O( R) 3-Th2ikly &i’n@b}dn&s%aﬁﬂe phednyiha]@gbet proyodue-tp@H3-(4-hydvplcy-L ;2-diphenyl-

a-bic 2 ctane tr 0- acet.at e repl aci ng
Sy e e T e R B ey £ TS A S b BT a1 ) “Beter wi th
hydr oxy-rebladid‘gl Soqhieeo-pentyl-yreathi 26(3athl do-ptdp) kil jazandalesy, BldmE Acdoldlet - 3-yI )
ester aci acetonitrile wwth DMSO and by
r epl aC| wp&Pg“B%#[dlnffﬁﬁtépqu%%% appropriate alkyl halide. WD
2004/ 096800 PCT/ EP2004/ 004605 50 Alternative preparation of the conpound
of Example 71 brom de salt; -A,solution of 1-brono-2-pentyne (0.51 g,
3. 44 xgmples @i‘i%?of orm(2 m) is treated with polymer supported TEA
resin. Aftcercompbans, n‘iamulyeR) 142-Cychhkxyidacnmogloageted)-8 ¢2-hydrokpe,zon of

DO L OBeT 2 M 2G4 96 S s MY il 252,81 o519y

resul ti nigphehpliatetecy)-$ heaapmdylmeléﬁ)@thfyt}rl at8ila-diagklo[R N javack witucaddcaned t o cool

chl or of o knd s WER) AT P P o BT enP i ol s mel 1 o,

washi ng [22l¢octams tiftvardacank an (R)BH2- Chdcbxpl et diplichyldcapxgridped t-Ziymg-1under

-3- (2- Hvd - _ _

O BB Rirlor2 3 fos kb Bl rorcesiss areall premared mase Xia 27 E9RT S P2O5Y oot ane
br om' de.to (I yeroks-2( RjipBenflZackpely) Apen24-ynyl-1-azonia-bicyclo[2.2.2]-octane

;Eggﬁ?(}r?a{ca%%é agge é&s)by repParél%ggce Oal"llitlbl% lel IgﬁtSByand 5- Gt Ipf:flnt 1bl gyclof 2.2

with the appropriate alkyl halide.

Example 70

azonia-bicyclo[2.2.2]octane brc_)mide

(i} Hydroxy-di-thiophen-2-yl-acetic acid methyl ester:

Potassium hydroxide (100 mi, 1.25 M solution) is added to 2,2’-thenil (Ubichem) at room
temperature and the reaction mixture is heated to reflux for 4 hours and then cooled to room
temperature. The solution is acidified to pH2 and extracted with ethyl-acerate (3 x 100 ml).
The combined organic portions are washed with water {100 ml), dried over Na;SO4 2nd cooled

to 0°C, TMS-diazomethane (20 ml of a 2M solution in hexanes) is added dropwise and the



Hydr oxy- di - t hi ophen-2-yl -acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)
ester (Exanple 70(ii)) (0.03 g, 0.0857 mmol ), 2-chloro-N phenyl-acetam de
(0.0218 g, 0.129 mmol ), sodiumiodide (0.0026 g, catalytic anmount) and
pot assi umo cambwemt e (0. 0026 g, catal ytic anpunt) ar @Cagtmd4/omesDVEO (1 m)
and heated to 40C overnight. The sol#ent is then renoved in vacuo and
purification is carried out using nass directed preparative HPLC el uting
Wit h acefigbietid dllogred tdmaﬁrefto rbérh fdrrlp@ﬂ’aﬁﬁi& eAdefic &6d @ mlFisradBey anduhd Jeh&@hi on is
required and.is, carried chr omat ph on C1 SdS' | i ca@gde%lutl W th
ator - SUBLGH B A1 BoRGeBRERd THEER T NSRS STRRYCS Bt 8 B9 Cde 79 These

COWDOUH ﬁ)duﬂaﬁ&iehi and triturated with hexane to yield the titled compound as a brown
(R -1- Cycl {{1exy| - ur ei do) - et hyl i/ 3- (2- hydroxy-2, 2-di -
t hi opheﬁmﬁr-%})P“Safeg oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate, (R)- 1 [(5- Fl uor o-

AT e e AR e R e
(R -3-(3o Wﬂﬂ@éb)ﬁra?mx?g Qldmh'hh&plhe 01 2g,0.788Gah6X¥ndedad @mosphere of argon was

pheryl - prog 2. ymyl)- 5 atont & bleyelel 2.2 2locians L) f] uorgacela’s are !
T T s o e

repl aci ﬁﬁ“e?e &jn’inB'r Eﬁ{ﬁea‘ﬁhéﬁ‘ww O ST TAFT e 1R ag‘b‘ﬁf’%eﬁé gégfsg@ Aaﬁeokﬁl hal i de.

Exanpl e h8&ks 6fR) thd sdivent was removed in vacuo. The resulting crude residue was dissolved in

[ (Furan- r bano et h hydr.oxy- 2, 2- di phenyl - acet oxyy™|
o A DG e ] B e Ao EheBAE S T @Bieaer . e dried o D
(R -1- c@wémxgsn:atah&borﬁcdcxatdayﬂvmyeozylelaaatopdmamle-famemxwrh dcetamiea- bi cycl o-
[2.2.2]0&t®n§8 ri Iuoro etate [Exanple 62] (0.04 g, 0.078 nmmol) in DCM
(0.5 m PP ‘é‘ /096800 PCT/ EP2004/ 004605 51 DI PEA (0.056 nl) and
C-furan-2-yl - rrethyl am ne (0.056 m, 0.634 nmol) followed by PyBOP (0 055

TR L M DA i SR ML )

Phase Bxtdmsbityein[Me.Lcandblohidr e- conditi oned col um (pH adj usted using

or opar s DO HHLENEGE PGS LR BT ER At gr | BI REadad! ¢ acid to

afford nihe) 4ddt3 Hdcaﬁfmpm@ylbé\lnt]éer oaws wed.ys m'fn@l arsdibsulvedin FIF (7 ml)

(R) -1-car acet 0X
azon a- 6?@6@ 5 Y4 57 G S ¥ e e B o kA op g B8 g, 0. 078
mol ) i mrm&s(dﬁeﬁycm&atbgaﬁddﬁdlmlsﬂﬂi e[lBing &fih nda)er:E‘d&étomtnle affords the
C-furan- zlﬁ%f) a/l am ne (0.021 m, 0.234 mmol) followed by PyBroP (0.055
g, 0.118" q“jpou?i WY1 m). The reaction mixture is left to stir at room
temperature over 48 hours. Initial purification is carried out using Solid
Phase tract ith a pH 8 pre-conditioned colum (pH adjusted using #®
| sol ut e%égﬂal aqFt dr'ther

These compounds, namely (R}-3-(2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-pent-2-ynyl-1-

azonia-bicyclo[2.2.2]octane trifluoroacerate, (R)-1-(2-Cyclohexylcarbamoyloxy-ethyl)-3-(2-
hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-azonia-bicyclo[2.2.2] octane trifluoroacetate,
{(R)-3-(2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-[2-(3-phenyl-ureido)-ethyl]-1-azonia-
bicyclo{2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-prop-
2-ynyl-1-azonia-bicyclof2.2.2)octane trifluoroacetate and (R)-1-(Benzylcarbamoyl-methyl)-3-
(2-hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-azonia-bicyclo[2.2.2Joctane trifluoroacetate are all
made via an analogous procedure to(R)-3-{2-hydroxy-2,2-diphenyl-acetoxy)-1-pent-4-ynyl-1-
azonia-bicyclo[2.2.2]-octane trifluoro-acetate (Example 64) by replacing hydroxy-diphenyl-
aceric acid (R)-(1-aza-bicyclo[2.2.2)oct-3-yl) ester with hydroxy-di-thiophen-2-yl-acetic acid
{R)-{1-aza-bicyclo-{2.2.2]oct-3-yl) ester (Example 70(ii)), by replacing acetonitrile with DMSO
and by replacing 5-chloro-pent-1-yne with the appropriate alkyl halide.



purification is carried out using mass directed preparative HPLC el uting

Wi th acetonitrile: water: trifluoroacetic acid to afford the titled
conpound. Exanples 81 to 108 These conpounds, nanely
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Example 80

-1-azonia-

bicvclof2.2.2]octane trifluoroacetate ..

To a solution of (R}-1-carboxymethyl-3-(2-hydroxy-2, 2-diphenyl-acetoxy)-1-azonia-bicyclo-
[2.2.2)octane triflucroacetate [Example 62} (0.04 g, 0.078 mmo!) in DCM (0.5 ml) is added



azoni a- bi cycl o[ 2. 2. 2] oct ane

trifluoroacetate, (R)-1-Cycl ohexyl car banoyl net hyl - 3- ( 2- hydr oxy-

2, 2-di phenyl - acet oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] octane trifl uoroacetat e,

(R) 3- ( 23y ziwgosgsB, 2- PCT/EP2004/004605

di phenyl - acet oxy) - 1- ([ (t hi ophen- 2-yI nﬁﬁhyl) car banoyl ] - net hyl } - 1-azoni a-bi c
yclo [2.2.2]octane trifluoroacetate,
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trifluoro ce,é te, &)R% - (2- Hydr oxy- 2, 2- di phenyl - acet oxy) - 1-{[ 2- (4-

sul f anoyl 9'pH %ﬂofﬂ Bt'Hy| car banoyl | - met hyl }-1-azoni a-bi cycl o[ 2. 2. 2] oct ane
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(R-3-(2 dr ox
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(R)-(l-aza-bi cyclo[2.2.2]oct-3-yl) ,ester (0.209 g, 0.62 mml) in DCM (10
m). The reaction mxture is stirred at O C for 1 hour after which tine
wat er (5 Bitamples 8adde@8 dropwi se fol | owed by sodi um hydrogen car bonat e

sol ution
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bi cycl o[ 2m2th@l}-3-(Daydrney-he diphere]-ackomxg)- Sadoutat idyclof2.1.2 oo e diflpbwenyetatgcet i ¢

id (R -(1- = hi | 0[.2. 2. 2] act -,35 t 0. 034 g,
0.1 ol ) B R N e B R R 2 PRy epRey T beter (0. O
m , 0.5 nhioycjal2. TRBcragactiivoracdace, (Re3-[2sHydrbty-3 2 divdiemdraatronybdft4tiémper at ur e
over ni ght

phenylearbamoyl)-methyl]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-
2,2-diphenyl-acetoxy)-1-{o-tolylcarbamoyl-methyl}-1-azonia-bicyclo[2.2.2Joctane trifluoro-
acetate, (R}-1-[(4-Chloro-benzylcarbamoyl)-methyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-
azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-
(phenethylcarbamoyl-methyl)-1-azonia-bicyclo{2.2.2]octane trifluoroacetate, (R)-3-(2-
Hydroxy-2,2-diphenyl-acetoxy)-1-{indan-2-ylcarbamoyimethyl)-1-azonia-bicyclo[2.2.2]octane
trifluoroacetate, (R})-1-[{3-Chloro-benzylcarbamoyl}-methyl]-3-(2-hydroxy-2,2-diphenyi-
acetoxy)-1-azonia-bicyclo]2.2.2]Joctane trifluoroacetate, (R)-1-[(2-Chloro-benzylcarbamoyl)-
methyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate,(R)-
3-(2-Hydroxy-2,2-diphenyl-acetoxy}-1-{[(naphthalen-1-ylmethyl)-carbamoyl])-methyl}-1-
azonia-bicyclo[2.2.2]octane trifluoroacetate, (R}-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{[ 3-(2-



Purification is carried out by chromatography on C18 silica, eluting with
wat er: acetonitrile to vyield the titled conmpound as a colourless oil.
Exanpl es 110 and 111 These conpounds, nanely

(R) - 3- (2-Wou@m096R902- di phenyl - acet oxy) - 1- pr op- 2- yny| - [PCREPRI08/004605
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(Exarrplhe aZﬁl)la—bBtycid’[Emmrmg trzhmi‘ﬁa@ame,mphewé};eaﬂarm@&nm;tm -Rhgdappr opri ate
14 WO .2004, 800 P EP20041
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o 12. 2 2| dygHeaiacerdaty)-il H [{oicphael-givethN) sibimed]-wahi-1 @apontobipydg2.n g Joctane

ot er | mTEREE e ey 2 A R T e R s o g

0.0129 rmah)-1-pobassdyule]2chl bamatiefl{Boe2teg(R)-Gd R dydtdxg-250diphényl-i n

acetonitrile

r.ni sol ent is renoved
in vacuo aé?fax)éa [ﬁr?’g}ﬂd bﬁﬂzygcﬁrbﬁﬁl%ﬁ)ﬁ‘?tggk%éﬁom%l?‘gﬁg)h]%[%%@émlﬂﬁf “8%Uting with
acet oni t rdckeee, (mnqqz ~Ctahbethylosbaaet Faetmd -3 yhydbwks-2, héiphéryl-adroxgorpound.
Exanpl e 115 cet ox
(napht nal ERE BBt e BT Repe Ry R A SR d e dibroon 90 ane
trifluor cxalfﬂﬁ@ﬂ-@hai(yl athskahnbﬁmtm méthﬂ}al}b]iohal-t@a‘yeloz T 2jobeny/driflacr@adechtd £4hd019 g,
0.113 o } 5' I-%xgrg 2 c? phen?’l acetoxy) 1-{(3-isopropoxy-propylcarbamoyl)-methyl]-1-azonia-
bicyclo[2.2.2])octane trifluoroacetate are all prepared by an analogous procedure to (R)-1-
{[{furan-2-ylmethyl)-carbamoyl]-methyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy}-1-azonia-
bicyclo{2.2.2)-octane trifluoroacetate (Example 80) ) by réplacing C-furan-2-yl-methylamine

with the appropriate amine.

Example 109

octane bromide

(i) Fluoro-diphenyl-acetic acid {R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester:

To a cooled (0 ©C), stirred solution of DAST (0.101 mi, 0.826 mmol} in DCM {0.5 ml) under
an atmosphere of argon is added, dropwise over 10 minutes, 2 suspension of hydroxydiphenyl-
acetic acid (R}-{1-aza-bicyclo[2.2.2Joct-3-yl) ester (0.209 g, 0.62 mmol) in DCM (10 ml). The
reaction mixture is stirred at 0 °C for 1 hour after which time water (5 ml) is added dropwise
followed by sodium hydrogen carbonate solution (3 ml, 10%w/w NaHCQ3) to adjust the pH

of the solution to pH8. The reaction mixture is diluted with DCM (10 ml) and the organic



added diisopropylethylamne (0.02 m, 0.113 mmol) in DVF (1 nl) followed by
HATU (0.043 g, 0.113 mol) in DMF (0.28 m ). The reaction mxture is
allowed to stand for 20 mnutes after which tine a solution conprising

(R =I - ( 2wanzoeumoesdry| ) - 3- ( 2- hydr oxy- 2, 2- di phenyl - PCT/EP2004/004605

acet oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] oct ang br om de hydrobrom de [ Exanpl e
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mrol ) in %nﬁs(&q{ﬂatea)Tuesaqaaﬂeﬂyer isTRErad@PR i DEMY Dt gnd the Bfgagwed to stand
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conmpound COIER%WHI%% broyg iy 157 These conpounds, nanely
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2. 2] oct gRgample 109) by replacing bromo-acetic acid phenyl ester with the appropriate alkyt halide.
trifluoroacetate, (R)-1-[2-(4-Ethyl-benzoyl am no)-ethyl]-3-(2-hydroxy-2, 2-di

phenyl - acet oxy)-i - azoni a-bi cycl of 2. 2. 2] octane trifluoroacetate,

(R -3-(2- mapgxyzz 2- di phenyl - acet oxy) - 1- [ 2- ( 3-

trlfluoro enzoyl ncf) ethI - -20|a-|cco[2 lote
trlfluor ''''' LOER ": 153 phenylureidg)-ethvil lazonia-plgyaole 2.21; | ¢ |
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trifl uoroﬁ:;lcetf;ltl%(R) 3- (2- Hydroxy- 2, 2-di phenyl - acet oxy) - 1- [ 2- (4- net hoxy- ben

zoyl - _ _

am no) - et(R '
y-2, 2-di phﬁn | -
acet oxy) -°I- t hoxy- benzoyl am no) - et hyl ] - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
tri f | uor oHdetcatpeyund is made analogously to {R)-3-(2-hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-

tate

phenylcarbamoylmethyl-1-azonia-bicyclof2.2.2]Joctane rrifluoroacetate (Example 76) by

replacing 2-chloro-N-phenyl-acetamide with the appropriate alkyl halide.

Example 114



(R) - 3-(2- Hydroxy- 2, 2-di phenyl - acet oxy) - 1-[ 2- (4-i sopr opoxy- benzoyl am no) -et h
yl]-1-azonia- bicyclo[2.2.2] octane trifluoroacetate,

(R -1-[2-(2, 4- Di net hoxy- benzoyl am no) -ethyl ] -3-(2-

hydr 0) cy V0 204996%0€ny| - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. PBTHEPWHH004605
trifluoroacetate, (R)-1-12- (2- 54

Cyano-benzoyl am no) - et hyl ] - (2 hydroxy 2 2-di phenyl acet oxy) - 1- azoni a- bi cy
clo[2.2. i) - - phen-2- - -bicyelo[2.2.
trifluoroacetate R) 3-(2- Hydroxy 2, 2-di phenyl acetoxy) 1-[2- (3- rret hoxy- ben
zoyl - amt—%@-)o?“@ﬁﬁ%] 1- azoni a- bi cycl o[ 2. 2. 2] oct ane tr| fl uoroacerate,

(R) - 3- ( 2-AHyicted ¥lutbn2othipAkigdroxy-di-thiophen-2- yl acenc acid (R)-(1-aza-bicyclo{2.2.2]-

acet oxy) en yl - 1-azoni y 2. 2] octan
SCtriT) usrastbe el R0 p3Re SR et Hzeime Bphe Fofl

) - et hyl ] 1d@ndIR pliy@ruaxsarZonred.phieg) v hralgteimoun))-id a@zditriled 0. SRhlE i Gleftpeo?. 2]

oct ane di

trifl uor dAcEPEiRiskir)Lhe selynt is gemoxed i vacng 40 Bhpiticatien P Ress diressd [ (pyr azi ne-

2- car bonykepaabidIPE@tibyhg with azohitaebita chifiiZrozsedd oid girlds thekitlkdior oacet ar e,
(R -3-(2-Hydroxy- 2, 2-di phenyl -acetoxy)-1-[2-]

(i ndane- 52¢BH myl) - ami no] - et hyl } - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

trifl uoroacetate

(R -1- [2 ga rmyl benzoyl am no) - et hyl ] - 3- (2- hydr oxy- 2, 2- di phenyl -

acet oxy) At %a- bi cyclo[2.2.2]octane trifluoroacetate and

(R) 3 (Z{Msirzopqurax 2 0id)

10% 5 SRBeNzZR

(R) (ZTH)édbmﬁynafr%pHﬂhpthkafm@hﬂacﬁ) 0D1f 2; € 2r3pymbllimbBAD 2866l | am no) - et
hyl ] - 1-

t ?‘/I 3‘ I uo?ég%’g Cr‘gé%ﬂ?'[a{’ﬁne[ ﬁ%ﬂgt‘%{ @36371%2)'%54%%0?”%“{%)}%%-%éo W4Pdr o) cy-
2, 2-di phgn&h}mmbbmyl))m(am mlabrlﬁyalcm{nzn&u&} pallang tbriahll (le20akietad e,

(R) 3- (2 dr,0

di phenyl # e"le%mé_La tebutiop Somprsng (Rl haming shlb P digrt: 3]2 4Py - 1- azoni a-b

icyclo[2 a&t&dyﬁ)tﬂam bit}Fcld‘[l Rlaro@aﬁelbrameie hydrobromide {Example 45(ii})] (0.051 g,

LEREE oy By e )

(R)-3-(2- '[Hyeh’amwl-rﬁxﬂwﬁb pﬂtﬂﬂﬂlte stand at room temperature over night. Initial purification is
acet oxy) C?ﬁr‘%‘% ang)t(u&g% g{ﬂgflgmase x(t:r%cr:tpo%n Wit/ a f‘g}s 101 ﬁ_.]p%rt}!d %rtrﬂlerapu?fﬁ% t?olno[ 2.2.2]
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((:g; bin%ﬂz) Tlf?lﬁ)r(gcltlc ac1®40 Lfford tltlegcorlngty llo[ 2.2. 2] octane trifluoroacetat,
D| met hyl - 2H- pyr azol e- 3- car bonyl') - am no] - et hyl } - 3- ( 2- hydr oxy- 2, 2- di phenyl -

i 4/ 096800 PCT/ EP2004/ 004605 S6 - bicycl o[ 2.2.2] oct ane
’uor &%ﬁ%@ﬁ%@l\e% 52?93 (2- Hydr oxy- 2, 2- di phenyl - acet oxy) - 1- {2- [ ( 5-

rret hyl - 2-Thheryhpdidds, namay B}) -1-PHaLyheo-Benoatdnomypeyhylird-(2-hydroxy-2,2-

noj - et hyl ona co oct a trfo cetate,.
(R% 3 (2 d%—ﬁyh&“ il ibff %18“’“)‘3 i‘ﬂﬁﬁ"l{“’(“iyerrggﬁlyﬁi(?f%‘%ﬁyhi adi azol e-
5- carbo rby:hz))ylamnnbizrhydi ayz hydte:azbhd@hmybgccﬂo@{f)ﬂ ZoRladidyelnp. 2. 2oéthneor oacet at e,
R) - 3-(2- .
én I)ohem(/l tg%gjtr%%&f%’l&fé (F{Birbentsearemamipod eyl Gahygoxy-2.2-diphenyl-
) - ami noJ -aedrdwy) )l-a.i_era:z-bmy@{bﬂéiactaoe urifiRo@a@iaos (Rirke (2 Hidrbxe?,d slpdeatle,
R) - 3-(2-
(2 )car bf)ny F%(d,{ﬂ]qu‘a éf ﬂdlﬁwgéﬂégﬁﬁﬁg@tﬁ%yﬁ iz%ﬂlg%%i?gfcz%i 8& Iqaatﬂ Fﬂ%?oac et at e,
(R -3-( 2-3Hy@t|:,dky3 {2HzdBixpRAdrljiphendatavesy)-1-12-(32méthanesulfonyl-benzoylamino)-
4-nmet h - 3-
(2 r2re2] 8?%43 i) %ﬁ@?ﬁﬁcﬁgégﬁ%{r‘% e b3 P 10 are, SRV D- Hy drodF 9L ApRL HY:EL 8xy)-
(R) 1- { 2-TFQaptidiox§-carhpmphvenieol2stulr lrapnib-bicpals 28]l @tdng kil @r¢azetate, (R)-1-
[2-(4-Chloro-benzoylamino)-ethyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo-

heetoxy)-1-[2-[(naphthalene-2-carbonyl)-amino]-ethyl}-1-

| am no -et hyl ]-1-azoni a- bi cycl o[ 2. 2. 2] oct ane
oroacetat

[2.2.2]octane trifluoroacetate, (R)-1-[2-(3,5-Dimethoxy-benzoylamino)-ethyl]-3-(2-hydroxy-

2,2-diphenyl-acetoxy}-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-1-[2-(3-Chloro-



hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate, (R)-1-(2-[(5- Acetyl-thiophene-2-carbonyl )-am no]-ethyl
}-3-(2-hydroxy- 2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

(R) -1 - {2Wq B8P 0- t hi ophene- 2- car bonyl ) - am no] - et hYEVEBROPLMERISr oxy -

2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl 6{ 2. 2. 2] octane trifl uoroacet at e,

(R) 1-(2-[(3-Brono-

t hi Ophen%en&oﬂa;menych)ﬂ aii-Btro:gt N3-tiphery - ety it Pxond bieyclofieriptagc et oxy) - 1- az

oni a- bi cyc trifluoroa
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e %i’&"ef“é;f”?w & m@“’*““”m?ﬁd“némf339@’”“‘*@’?2% bory Ly e Tt
L (5 hya Gty ek AR U DB B2ty B ey Bk b
trifl iJort aix@gz %@En?jrllac{at%x{ (11{9_5@4&%&}%&@1 ey lﬁ?ﬁb?etﬁyi};ﬁgﬂﬁihyilb& [CIZO 2. 2] oct
am no e roxy- ny a I CyCl O ocC
ane tri f%éai%aearz{(&emaﬁéﬁaﬁ %&e@&f? é?eb‘ﬁ%ﬁgryp&o%@dﬁrr"e to
;R) 3-( fﬁe{ﬂﬁﬁé&?ﬂarﬂma)‘éﬁ}gpﬂﬁﬁbhm b@ab[czm oclar{e:in{hﬁdifadtbtta&a|(EPE{2(‘3C43IVE§0ny:

am noj -e az l.a C ri oroacera a e
115) by r%ﬁ?tﬁe%vn %ﬂ*ﬁ%{re gélaﬁfsas&%wﬁ diﬁwlacw’fy PR lﬁ}ffﬁ%&ﬂin e acid.
(CR)EXg-nt)g%ctiﬁ&rlﬂuoroacetate (R)-3-(2-Hydroxy-2,2-diphenyl- acetoxy )-1- [2 (4- methoxy benzoyl-

d | - b | hyl |
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in acetorﬁﬁﬁ 5721 Q%mﬂ\%%@ eBY1-2ECTQNY "}ﬁ?nf? “L8QRI RO F‘Hggf‘fﬁﬁlmf;? sﬁw‘i RS at 50¢
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descri bedRhHB(Md@aﬁntchhtymmbthﬁF3m Rydyort B2 diphynyhareesy M iesaid-s.  The
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2-carbonyl)-amino}-ethyl}-1-azonia-bicycio(2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-

2,2-diphenyl-acetoxy)-1-{2-[(indane-2-carbonyl}-amino]-ethyl}-1-azonia-bicyclo[2.2.2 ]octane
trifluoroacetate, (R)-1-[2-(2-Carbamoyl-benzoylamino)-ethyl]-3-(2-hydroxy-2,2-diphenyl-

acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate and (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-{2-(2-nitro-benzoylamino)-ethyl]-1-azonia-bicyclo[2.2.2]}octane trifluoroacetate,
(R}-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-(2-pyridin-3-yl-acetylamino)-ethyl]-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate, {R)-1-{2-[(Furan-3-carbonyl)-amino]-ethyl}-3-(2-hydroxy-
2,2-diphenyl-acetoxy)-1-azoniabicyclo{2.2.2]octane wrifinoroacetate, {R)-3-(2-Hydroxy-2,2-
diphenyl-acetoxy}-1-{2-[(5-nitro-furan-2-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane
trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[{1H-indazole-3-carbonyl)-
amino}-ethyl}-1-azonia-bicyclo{2.2.2Joctane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-{2-[(thiophene-3-carbonyl}-amino}-ethyl}-1-azonia-bicyclo{2.2.2}Joctane
triflucroacetate, (R)-3-{2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-{{1-methyl-1H-pyrrole-2-
carbonyl}-amino]-ethyl}-1-azonia-bicyclo[2.2.2)octane trifluoroacetaté, (R)-1-{2-[(2,5-
Dimethyl-2H-pyrazole-3-carbonyl)-amino}-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia



159 S -yN~ OH 485.1 ON160 1Q- " HOH473.1 i ' tt 1A N)\ ,,,~ NH
161, /N- OHOH487.2 i o/ 162 1 HOH4487.3 i I / OH 163 OH 480.25 /
co /CH3 HCCH3 164 | 0 OH 495.3 H o0,CH3 H3CxCH, 165 | OH 417.2 ~C 166
S OH 428wl 200416968067 OH 433.3 C CH, NECH3 CH, WO 208d1/8806804605

PCT/ EP2004/ 004605 58 Ex. R and R3 R&sR2 MS M+ 168 s OH 452.2 CO Q C
CH3 CH3

-bicyclof2.2.2]octane trifluoroacetate, (R)-3-{2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[{§-
methyl-2-phenyl-2H-[1,2,3]triazole-4-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane
triflzoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(4-methyl-[1,2,3]thiadiazole- §-
carbonyl)-amino]-ethyl}-1-azonia-bicyclo{2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-
diphenyl-acetoxy)-1-{2-((S-methyl-isoxazole-3-carbonyl)-amino]-ethyl}-1-azonia-bicyclo
[2.2.2]octane trifluoroacetate, {R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(3-methyl-furan-
2-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-
2,2-diphenyl-acetoxy)-1-{2-[(4-methoxy-thiophene-3-carbonyl)-amino]-ethyl}-1-azonia-bicyclo
[2.2.2]octane trifluoroacetate, (R)-1-{2-{(3-Ethoxy-thiophene-2-carbonyl)-amino]-ethyl}-3-(2-
hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2}octane trifluoroacetate, (R)-1-{2-[(S-
Acetyl-thibphene-l—carbonyl)—amino]-ethyl}~3-(Z-hydroxy-?.,Z-diphenyl-acetoxy)—1—azor_1ia—
@ bicyclof2.2.2}octane (R)-1-{2-[(3-Chloro-thiophene-2-carbonyl}-amino}-ethyl}-3-(2-hydroxy-
2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2Joctane trifluoroacetate, (R}-1-{2-[{(3-Bromo-
thiophene-2-carbonyl)-amino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo
[2.2.2]octane trifluoroacetate, (R)-1-{2-[(2,5-Dimethyl-furan-3-carbonyl)-amino]-ethyl}-3-(2-
hydroxy-Z,2-diphenyl-acetoxy)—1-azon;a-bicyclo[Z.Z.Z]octane trifluoroacetate, (R)-1-{2-[(5-
Bromo-furan-?.-carbonyl)-aﬁaino]—ethyl}—3-(Z-hydroxy-z,Z-diphenyl-aceroxy)-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate, (R}-1-{2-{(1,5-Dimethyl-1H-pyrazole-3-carbonyl)-
amino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo{2.2.2]octane
trifluoroacetate are all prepared by an analogous procedure to (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-{2-[(naphthalene-2-carbonyl}-amino}-ethyl}-1-azonia-bicyclo[2.2.2)octane
trifluoroacetate (Example 115) by replacing naphthalene-2-carboxylic acid with the

appropriate acid.

Example 158
R)-3-(2-Hydroxy-2,2-di

bicyclo(2.2.2]octane

Hydroxy-diphenyl-acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-y1) ester (0.03 g, 0.09 mmol) and
2-Chloro-N-methyl-N-phenyl-acetamide (0.025 g, 0.136 mmol), are dissolved in acetonitrile —
DMSO (3:2, 5 ml) and stirred together at 18 hours at 50°C. Chloromethyl polystyrene resin
(Merrifield resin) is added and the reaction stirred for an additional 4 hours at room
temperature. Filtration and purification using mass directed preparative HPLC eluting with
acetonitrile: water: trifluoroacetic acid followed by treatment with polymef bound Hiinig’s
base then dissolurion in ethyl acetate and washing with water, drying’and concentration in

vacuo gives the titled product as a solid.



CH3 169 OH 419.9 CCH3 CH3 170 s OH 431.9 ~C ~CH3 CH3 171 4 \ COH 405.2
CH3 172 00 OH 424.2 |/ vv OH173 1Q- 0 OH 499.3 HI \ 174 OH 513.35 N
CH3 175 0 OH513.3i / ,~H~ ~ 176 CH3 OH 395.3 NH2 177 CH3 0 OH 499.3
H 178 CHw@ob@8s08 H3C 04-CH, CH WO 2004/ 096800 PETIEPR20Q#4i004605 59
Ex. RLand RBR* Rz Ms M 179 O OHs501.3 [/ ~~N\

Other especially preferred compounds of formula I include compounds of formula XIV
where R1, R?, R3, and R¢ are as shown in Table 2 below, the method of preparation being
described hereinafter. All compounds are quaternary ammonium salts. The table also shows

mass spectrometry data.

TABLE 2
Ex. R!and R3 R4 Rr2 M/s
M+
159 3 H OH 485.1
N
Ry, SN
Y
160 ' e OH 4731
YN
|
#] N\%N
161 /ﬁ]/ﬁ o OH 487.2
Oy
162 /\n/g | OH 437.3
@ L
OH
163 ﬁ OH 480.25
@ \/\\/C\O
| JE
HC” CH,
164 \)\ JCL OH 4953
; N9 ox,
He” e,
165 I\ OH 417.2
SN
166 s QH 428.1
U L
C‘\:}C
167 /\]/\ l\ oH 4333
CQ‘\‘C CH,
CH,
CH,




H 904 180 0 CH501.3 | / ~~N\ OHH 181 O CH 486.2 182 \/\N CH3 OH
395.2 HO OH 499.3 183 9&___ 184 HBr OH551.2 NO 1851 N OH 490.3
tx? / CH3 186 I \\ H~ OH 493.3 N,,N CH3 187 NOH 580 HCI / Br 4 CH3
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190 \ 0 OH 475.3

- Ex. R! and R3 R4 R2 M/s
M+
168 5 OH 452.2
10 L ~
C‘%\C CH,
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CH,
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CH,
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CH,
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H
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|
CH,
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177 CH, @Q OH 499.3
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H
178 CH, OH 5098.3
H,C .
@ cl) CH,y
/\/\N/C\\-O
|
CH,




USNH 1912 9 /10\ . OH 464 / ~\NNH 192 HOH 478 H ~v) 193 OH OH 492
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2004/ 096800 PCT/ EP2004/ 004605 61 59 '

Ex. Riand R3 R4 R2 M/s
M+
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i H
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WD 2004/ 096800 PCT/ EP2004/ 004605 62 Ex. Rl and RB R4 RZ Ms W 213 0
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\/\NJKQS\\
H O
Ci
226 0 OH 545.3
Q \\/\H | s
Vs
227 ? CH, OH 553.3
\/\N/J\'-%-(
i H N
N V/,
| v
CH,
228 O OH 603.2
Q \/\N S
. A
Ci
0=57°
CH,
229 O . OH 525.2
\/‘\N 5
H l / o]
230 . o OH 537.2
SN ¢l
H
F
231 0 OH 555.3
@ \/\}:i S
I
H,C
232 9 cH, OH . 558.3
TN
:|i N N
F 0/
F i




HOH 242 OH 462.2 Yo
20041096800 PCTI EP2004/ 004605 65 Ex. R

473.2 ~ 1|1

N ON/

(%

0 243. SOH474.1 0 O244 S HOH485.1 ON NW
and R3 R4 Rz Ms
Preparation of Specific Exanpl es Exanple 159 A)

245 9 N OH

Brom de @) fo0focdol®) _ _ PCT/EP2004/004605
3- (2- Hydroxy- 2, 2-di -t hi ophen-2-yl - acef,oxy) - 1- (pyrazi n- 2-yl car banoyl -
nmet hyl ) - 1-azoni a- bi cycl of 2. 2. 2] octane 0 i)
2- Br ono- HRA—Z=yr-aeetafi-te—to—ea~setdi+er—gi—2—am-Agpy+azi ne (5.0 g,
52.6 mmﬁ ?E’i n %Eﬁ“g%form (250 mM¥ under an prgoft at mbsph%fé i 4 added
triet hy| e 1\8 Gamil ; 63—+ ||||u:0) arre—tre cIP o Uf44?g|c flesul ti ng
m xture reaLced -40C. To this|solution is added a sol utidon df
br onoacet yl hr on~de” (4.|57 ; . ) infchloroformdropw sq over 20
m nut es,| and stirring [conti nued’ at-2 wto -{ 40C for 1/ hour. Thg reaction
m xture pF3rthen—guenched—by addityon—to—satpratggatgueotussottum
bi car bongt’e {sol n. |The chloroffprmlater js separated and waghed
sequentigl |y w sat|ur at et~aquéo di um bi carbonate solutidn, 0.5 M
citric acidjand brine. Concentpagt\i _Jollowed by purificationlby flash
silica cpolumm chromatagraphy ( gradiént elution . ethyl acetatie/ hexane
4:6 to 4} 2By giv he ititle coffpound. OH 596.3
i) (R -3t (24 Hyd - 2,12- dib=thy -R- W= acet oxy) - 1- (pyr azi n- 2-yl car banoyl m
et hyl ) - 1} azgni a- Jbi cyc|l o 2, 2.2] C, fe’\br onj de: :
H,C C ?
236 0 OH 509.3
S~
237 _ OH 555.2
HCeo
238 ;/\ OH 4794
\/\N
239 ; a OH 493.35
\/\N
. H
O
240 ; 0 - OH 522
‘\/\N | S
H
Y4
Hsc\o
241 : O OH 551.2
Q Sy S
H l / o
242 H OH 462.2
20e
0 .
243 s N . OH 4741
Ry, P
O S
244 § H OH 485.1
Y T
G N\%N




A sol ution of 2-brono-N-pyrazin-2-yl-acetamde (0.77 g, 3.56 nmol) and

hydr oxy-di - thiophen-2-yl-acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)
ester (Exanple 70(11)) (1.12 g, 3.23 nmmol) in dry chloroformare heated at
50C for Hhwose9ss0fhe m xture is then cool ed to room PEEEREMA04a02 and
extracted with water. The aqueous |ayer is concentrated under reduced
pressure then redissolved in a small volune of acetonitrile containing a
few dr opSERT] Wal BlgR: TNE M XLUITERl S al TOWed |10 Sgzand at | §pin teperature
for sevefal jhours, thelresulting solid is fijltered and dmsed then

redi ssol yegd hn a-smal ] vol une of mat er cont Al NIl jgy & 1 éw 017@pS O
acetonitfil g r several-htc r%f\‘s:olid s formed which is fjltered and
dried to)givie t@itlb compou ]\) white solid. B) Chloridel salt of
(R) 3- (2- Hydrjoxy- 2. 2- di } t hi ophen-2-yI™acet oxy) - 1- (pyragi n-2-yl cay barmo | -

met hyl ) - 1-azoni a- bi cycl o] 2. 2. 2] oct ane WO 2004/ 096800 PCT/ EP2004/ 004605 66
Pyrazin-2-yl-amne (400 |, 0.5 Msolution in DW) and triethylamne (500 I,
0.5 Msolution in DW) are conbined and cooled in an ice bath.

Chl or oac @tephracibd off Speefid BOeiples 0.5 M solution in DVMF) is added dropw se and
stirred at OC for 1 hour. To the crude 2-Chloro-N pyrazin-2-yl-acetam de
and hydr%x%/-d1 é‘ |ophen 2-yl-acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-
3-yl) est@™PEtanpl e 70(ii)) (800 I, 0.25 Msolution in DMF) is added

tri et hyl aui Brem(d3@alt of (R)-3 Uik AD)di-iehhehe- vivkoetaty el -fviaztelt Birbii0

t enper at ur verni.ght. PS-Br,onpbacet am donet hyl - NovaGel 2.3 mmol /g (0.3 g)
and tri eﬁ%&ﬁ%@—%ﬁ—iﬁw ' alent) are added to the reaction mxture_
and shaken at roomtenperature for 2 hours. The reaction mxture is e
filtered, bromoacetic acgid 1.2 mmol/g (0.2 g) is added to the
filtrate' %gmgﬁé{ﬁ@ﬁmé?iéygﬁceft%’?lgﬁ hour. The reaction mixture is passed

t hrough &ok sglutisobil-emBEhyrizide(BD gcazsmnd:@en cHibei{sol (Qémmll\mderemavgd in
vacuo and _purjficati b rec r aratl ve
L el ueriehit f et dhuae B LR BT i A oI ERp SR Y G Bibihe
conpound nsigtuge rydickdw -804C. TExtangleidn istddt¢dm sbﬂﬁaoﬂ'héb:@nﬂ:@mmdbmd:sde hanel y

E;g E)Sl;n()il %&L@hﬁﬁi )0 %lgcr)ﬁogn@%?d&p A% eoggr?ﬁ)zrjug C{EP ¥mél %tlrl(‘)lr]ﬁ <a)nt1¥ued at-20°C to -
(R) - 3- ( 24k font yroix. Z’«hdrepdftmlnyrhxture is then quenched by addmon to saturated aqueous
acet oxy) - di[if?)%j %%Ea%égolgtglo%n¥he c%forgfgprx la)ter rigeslépha\‘atled anda V%:?sﬂeaa sec?lllcc}llgl\yodlzh 2.2]octa

ne brom d
3-(2- Hydrsm;a{tﬁ aZuehivg beeiiyh bmabbmeyéoluho{x (045 Nydirioxyid phid bayhec @oba@noytion- net hyl ] - 1

-azoni a-

(R)-1- (3 f?e v%/ 8%5%851({2 Cég llbgynﬁﬁsglg%ca (:Iogn mp czlgmhatocﬁ,rad:hg/f §ra§1ent elution : ethyl

di phenyl -aaue:te/d»eyr)ne%éawdni)gwba thy gtlodaznp@u@}. oct ane broni de,

(R-1-((R §)-2-tert-Butoxycarbonyl -

am no- propyl ) - 3 (2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct
ane bromig&R)-3- -Hydroxy-?_ 2-di- thlophen 2-yl-acetoxy)-1-(pyrazin-2-ylcarbamoylmethyl)-1-azonia- )
(R -1-(3- b%?l%) péﬂ%@me%&&d ynyl)-3-(2-hydroxy- 2, 2-di phenyl - acet oxy) - 1- az of

i a-bicyclo tane brom de
(R) - 1- ( 3-/Cyabitiop b Rypromy-Dpyazined H)acgamide K iF mdyssangolirnd kidoptyet 2- y| -
thiophen-2-yl-acetic acid (R)-{1-aza-bicyclo[2.2.2)oct-3-y]) ester (Example 70(ii)) (1.12 g, 3.23

mmot) in dry chloroform are heated at 50°C for 2 hours. The mixture is then cooled to room
temperature and extracted with water. The aqueous layer is concentrated under reduced
pressure then redissolved in a small volume of acetonitrile containing a few drops of water. The
mixture is allowed to stand at room temperature for several hours, the resulting solid is filtered
and dried then redissolved in a small volume of water containing a few drops of acetonitrile.
After several hours a solid is formed which is filtered and dried to give the title compound as a

white solid.

methyl)-1-azonia-bicyclo{2.2.2]octane



acet oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane br om de,

(R -1-(4, 4-Di net hyl - pent-2-ynyl)-3-(2-

hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane br omi de,
(R) - 1- (4, WO ER0HpSRRR| - PCT/EP2004/004605

pent - 2-ynyl ) - 3- (2- hydr oxy- 2, 2-di -t hi ophen- 2-yl - acet oxy) -1 -azoni a- bi cycl of 2.
2.2] octane brom de,
(R) - 3- ( 2 Phivein Qxy-aing- (mqqh,emmetoﬁxryl))MFa bt sethiM Iniee HI0G [2; §.9W SolddgaZz ONi a- bi

oL 5 ( b DN 6 B Bined STReO5led inandes achy Shlogsaps AR STR- DM - 2-

ynyl ) 1- s eidmein DMIG £fded drodivse tll&hﬁlrdﬂﬂ and°Ador lalighr, To the crude 2-Chloro-N-

(R - dr 2-di nyl - acet oxy) - 1- . .

ot 3. e St By S iR el e

anal ogougly) e&t@r (ERAmple 7O(i){800 1, 0.25 M solution in DMF) is added triethylamine (30 i, 1

But oxy- car bon -2, 2-di hen C 1-azoni a- b| cyclo[ 2

. 2.2]- ocf’%ﬁﬁ@ hlhl?v)‘:ém((i’f‘;%ﬁ’ﬁ%/g @%mtﬁfﬂ?&é{ﬁ x: (ol 5’9’? g%@gfff%?a HRRERrEtE- wi t h

Lhe appr ﬁmh@éle. 3ah@an (©. 3@|ahcﬂfﬁlethgl’adudaﬂm ulggeqmmdm PekdlidRledito tﬁﬁ@:a&ﬁi’n 2 to 21

ours. The co s are purifie ither by trituration t h, organic

sol vent sf“"f’ff@ngﬁrs’baﬁifﬁ‘f ﬁdP%thPt%“fF gcfrt‘)%?%i’f?‘pﬁée fé{‘f}“’b}‘“’ftg’{?ﬁ,é\ff%ﬂ Wy Son from

acet oni t bidnacatRtagil 10 m@bl/O0Af & isaddedve thidafquateenlild hﬁkd:rdﬂSBOfG)lc’ci)rll hour. Th?1 od

quaternarisation are eit ila r readi t hesi se

ot hodEiRn TR ST Frrehe o R ook e OB BT P on oUmewa = o7

Exanpl e 3dcdo(dd purifkaé@ diale @ideesidie b2 ﬂh&@dﬁl@&y& Preparative HPLC eluting with

5_'0' Xu acet ox % 1-azoni a bi %g% ct ane brlom de To a stirred

sol 1 on “Gf" ‘ﬁfoni ‘e‘énp'écfr?acﬁtﬂﬁa&@y ﬁWPW OB E lﬁw(% hydr oxy- 2, 2- di phenyl -

acet oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane brom de [ Exanple 163] (0.2 g, 0.41

nmol ) in t.h loride (1.5 m) under an argon atnosphere at room
g lgE 471

t enper at hydrobrom c acid (33%in acetic acid, 0.36 m). After
stirri ng Tatse canpoundsypemey (B-F-@rH@boxyd, hdipbayl-oenegnt-(tinedinHsgl f ol | owed by

Concont 1 SEPBROUHER G 98 Nt + O buder el S e a6 b Those

conpoundssetdgrell§3-hydroxy- pheny]carbamoyl) -methyl}-1-azonia- blcyclo[Z 2. 2 Joctane bromlde, (R}-

by 3 - S bR B Ry bos A Gt Fr Ry g A szonia-

(R -3-( 2-bl'dyddS[Q&y}]&tﬁw(&rq&ﬂﬂéﬂYR}-BCSeli:ﬂ-Butoxycarbony‘l propyl) -3-(2- hydroxy 2,2~

xy)-1-[ 3 8&5& gg%tcp hg{'gzomaabricy%ﬁ&yi % Jo taneq}f'm]mde, ﬁf??hﬁs Q-te}/t(ﬂ xycarborJyPCt ane

trifluor
(R -1-( 3—aaengtbp;arbemw&oxpmgm&ibhenﬁl-a(c&eia;ydmma-B;c?elﬁ{[zathinea@@mdégy) -1-azoni

bi I 1 t fl d ly t
a bl ovel g L &2 a0stane, LI L 495 99661 8 i llen B PRALS, Bk RO0US! v to

yl car bamy.2.2joamhhbolnidk; (Ra—myd}ygbgymgylamb Diseyiyd-Laleel @Y)Q) 2 i diphiésa2 bE cycl 0
E 2R) Lg.lg%)o ?T\L.Ea%é}{la C?(Cg’?%gg S%“l lérom?%, ®) q‘?& 4%me8x¥l peala 9. (2-

di phenyl hadrekpx,y)diplxea;ﬂ@cmmbﬂ@;xmhzelﬁlaycm[m Dlottamebrbmidel {(R)rlo@@ediatechy[-Exanpl e
621 with (R).-
SOy A B R B e P ORI S PR ey cl o 2, 2, 2

carboxy
oct ane btbcmnde (REERaHpdrextZ, 2-ﬂ1paamy; -Beetaxgpl-gemneryl et Dyetl hithzoniddaeyed- y| anmi ne
hydr ochl %.hgﬁacé@né Qro%nriltﬁe, (R}-3-(2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-{4-methyl-pent-2-

ynyl}-1-azonia-bicyclo[2.2.2]octane bromide, and (R}-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-

pent-3-ynyl-1-azonia-bicyclo[2.2.2]octane bromide, are all prepared analogously to {R)-1-tert-
Butoxy-carbonylmethyl-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2}-octane
bromide (Example 60} by replacing t-butylbromoacetate with the appropriate organic halide
and heating the mixture at 50°C for 2 to 21 hours. The compounds are purified either by
trituration with organic solvents, C18 chromatography (as for Example 60} or recrystalisation
from acetonitrile, water or chloroform. The required halides for quaternarisation are either

commercially available or readily synthesised by methods well known in the art.



appropriate am ne. Exanple 176 :
(R) - 1- (2- Am no- propyl ) - 3- (2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni abi cycl o
[2.2.2l octane chloride hydrochloride This conpound i s prepared anal ogously
to (R)- VO ERMEIESP. Ani no- et hyl ) - 3- ( 2- h%dr oxy- 2, 2- PCT/ER2004/004605

di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2 2]octane brom de hydrobrom de

[ Exanpl e 49ii] but by replacing

(R -1- (2E$mm$£ﬁ@toxycarbonylanlno et hyl)-3-(2- hydroxy 2, 2- di phenyl - acet oxy)
-1- azon

(R)-1- (RS2 T . |
But oxycabtdomdel ani no- propyl ) - 3- ( 2- hydroxy 2, 2- dlphenyl acet oxy) - 1-azoni a-

el B AR PO ATRLE A oS IGIR0ES R ol Ll on

i sol at edacumxr)eﬂﬁ@enm’oa:tyclo[ﬁ 20¥|odtdre br@adft [Ezampled 631632 ewd#heutolfimr t her

L1 A 1 OO AR, A

2- di phenlyytdfd:menmmyl)im}"/ammacm gyeé mdjf afte. sﬂm‘mgcatm temipttaerfociiet at e Thi s
((:%;rp g_)u?gmlﬁéﬁeg %%?%%?%g%qgﬂoﬁgﬁ@ﬁ S%&Htl()d‘l in Watﬁ'é icetomtxle and stirring for a further

di phenyl 3(3memaxy0;9rlc€amuonaheblgofyttlhop@e QrOQt}ct octane trifluoroacetate [Exanple
21 but by repl acing

(R) - 1-(3-am no- propyf)-3-(2- hydroxy-2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o-
[2.2.2] Bctmgibes 172 H BiSi de hydrochl ori de [Exarrpl e 1(ii)] wth

.2.2loctane

R) - 1-
éll ?oheng/f%élegge?c}%;?%m} ?%agr(()e I cyﬁygfﬂ ﬁaéﬁgﬁr)orl ch W 3Fb§(1§’ﬁ?’or| de.
Exanpl e g_r?;gyl) 1-azonia-bicyclo[2. 2 2]octane tr uoroacetate R) -3-(2-Hydroxy-2,2- dlphenyl -aceto
R)-1- t t I 2-di
E}e%yl S BY m%ﬂ{ﬂﬁ?%ﬁﬁ Qr}{é 1)%!%%@(] f. Oig(%c QB@F’%’%]Eccgne(t%ﬂﬂcyr‘JQc%ﬁe g2 di

(3-Chl orthir é@ynz)ylcwémamwl mm S chydioip 2 2ediphehyltaptroxstlevogia bBgclg 9. 629 ol )

'S0l ubid4 sid e BE.20 1 Jn ABCk-RALXBLHGRNE (boURS NAFAAdded, and af ter

afewm renove on 1s to a 'mxture of
hydr oxy- dquhmwl raes el i}(QaflylchWﬂ)?f@lmh%%zla@mﬂp&x)éfuompZlqﬁlQIbbﬁ}OBtayd!) est er

ggdll 8?n4| oéﬁ‘ Hé%%i%pﬁjgx%mgigga n %néégﬁawxgﬁ\é\ﬁgl ?& ﬁ‘@%)@%g?’;: 19 |n el d resin
and 100 dighenk@ORxY)s!-2dauin- besdde[@ 2t2goqtdne rmﬂwwgaram@cammﬂ}gméshm at 40 C
for 12 hQJéfi%cy ol 4@&% %ﬁﬁ'k&d!& 200G hANRYUEH- 1%9%.;&91@@11[%% %Mur&lggg by

gr adi ent ogra y to gi've anple 179
(R) - 1- [ 2{5xamplgd7 dbapd be nq;@ginaﬁ;é iethyl-indan-2-ylamine hydrochloride with the

i no) - et hxﬂ,drox;’haggmwgroxy . 2-di phenyl - acet oxy) - 1- azoni a-

Example 176

chloride hydrochloride

This compound is prepared analogously to (R)-1-((R/S)-2-Amino-ethyl}-3-(2-hydroxy-2,2-
diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane bromide hydrobromide [Example 49ii} but by
replacing (R)-1-(2-tert-butoxycarbonylamino-ethyl)-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-
azonia-bicyclo{2.2.2]octane bromide [Example 49i] with (R)-1-({R/S)-2-tert-
Butoxycarbonylamino-propyl)-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-

~ bicyclo[2.2.2]octane bromide [Example 164] and hydrogen bromide solution in dioxane with
hydrogen chloride solution in dioxane. The product is isolated on concentration of the reaction

medium, without further purification. ‘-

Example 177



bi cycl o[ 2. 2. 2] oct ane brom de 0O

i)(R)-1-[2-(4-Benzyl oxy-benzoyl am no) - et hyl ] - 3- (2- hydr oxy- 2, 2-di phenyl - acet
oxy) - 1l-azoni a- bicyclo[2.2.2]octane brom de; To a sol ution of

4- benzyl woyenwedea acid (0.126 ng, 0.55 mmol) in DVFPCBEPA0)4/t0ss0mdded

di i sopropyl ethylamne (0.3 m) followed by HATU (0. 155 ng, 0.55 mmol). The
reaction mxture is stirred for 30 mnutes at roomtenperature after which
time a s
o-et hyl) - ~1-azoni a- bi cyclo [2.2.2] octane
brom de ¥ . (||)] (0.200 g, 0.37 mmol ) and the

resul ti n@hmc&ly&ﬁadhsﬁ reﬁatrécf 4l @Jslyrt@mmt(@rﬂe@!o@taw& P6E71)-B DRdroRuE b f i cation
is carried out u3|n aﬁﬂatlve col umm chronato %?E eluting with
acet oni t righgayl ‘W%&E%‘W -am&far prglofde? ?%ﬂ“%&‘%t?ﬁ%ﬁﬁmﬁaf"}” Yt by replacing

(R -1-[ 24k - wgﬁlgeﬁfréagmqylh@mm 2@11[J|R¥rly] ac%to(x%)' nyaaxpiciods 3 nheihkl - acet oxy)

-1l-azoni a- bicyclo E]x tane bro 004/ 096800 PCT/ P2004/ 004605
69 To a sloridg kygrochloride [Example 1(ii)] w1th( ) “{((R/S)-2-amino-propyl}-3-(2-hydroxy-2,2-

of (R) - 1- henR ar hydr oxy- 2, 2- di phenyl
acc(at Z)xy) [dgphgﬁ%%g%%il g)%%:blho[;gy[%] ﬂ?&kg%ﬂ%&ﬂh&%o&%ﬁ gég g,yO 11 rrrrgl) ?/n DIVF

(1 m) under an argon atnosphere is added 10% Pd on carbon (40 ng) and the
resul tingyg@hty@n hydrogenated for 3 hours. The catalyst is then renpved
by filtration and concentratl on in vacuo ieI ds the title conpound.

Exanpl e 18 i By tlamethyl-amiga) Hyd-fliphenybadgtoayley - 2

2-di phenmgﬁr@ggg jziogégglé}ﬂbnd@ cycl o[ 2 2. 2] oct ane chl oride :
(2-Am rio-ethyl) dr ox 22d| phenyl - acetyl )-1-azoni a-bi cyclo
[ 2(’2] od-Shigro- @wpﬂttﬂérévlweha iy e uyhegien (00 &84 natoylt is solubilised in y

(R - 1- (2031ar trohht Mws@wlbaﬁﬂdrmgm&deh ﬁﬂ(aaemfétvqmn@s x%m@wahems -acetyl) -
1-azoni a- bi ¢cycl

] oct ane br Qx lﬂ[’ Ie 49i ] 9% 14. 82 mml)
in di oxaﬁ@“(“l‘b‘@theﬁ?sde ttO?BB’Ff’r“teé’lfrg %hep aa%éardr%tlo%m B¥ile aci d (18.5
m, 4 M Im2d]o@%ﬁw}mrw@6349@@&1mmomafdmang&ﬁmarf%dmtatrby?cge Madon The
sol vent |s rermv %dn vacug, and purlél cat on of the cr resi due by

chr omat o ) rag)|apg featgs et 407 f%zt Yinet-o8 Megdb teﬁiflla}“él%‘?‘%rds t he
titled Mzgéyﬁttheﬁsadaemltﬁeﬂnﬁﬂjré ghd Heht)ng resumed at 40° C for 12 hours The resin is

(R -1-]2- (3- gxy benzog}é go ) -ethyl]-3-(2-hydroxy-2, 2-di phenyl - acet oxy)
- 1- azonl &0 e“BF‘E%* d the DIKBIET BHEIEE Y &7 laagCltﬁP@ﬂtﬂschw%%ﬁfwtaﬁa% usly to
(R -1- [ZT{tgpmg&oxy benzoyl am no) - et hyI] 3-(2-hydroxy- 2, 2-

di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane br om de [ Exanpl e 179] but
4-benzyl oxy-

Example 179

bicvclo[2.2.2loctane bromide

i) (R)-l—'[2-(4-Benzyloxy—benzoylamino)-ethyl]-3-(2—hydroxy—2,Z-diphényl-acetoxy)-l-azonia-
bicyclo[2.2.2]octane bromide:

To a solution of 4-benzyloxybenzoic acid (0.126 mg, 0.55 mmol) in DMF (3 ml) is added
diisopropylethylamine (0.3 ml) followed by HATU (0.155 mg, 0.55 mmol}. The reaction
mixture is stirred for 30 minutes at room temperature after which time a solution comprisit)g
(R)-1-(2-amino-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo{2.2.2}octane
bromide hydrobromide [Example 45(ii}] (0.200 g, 0.37 mmol) and the resulting mixture is
stirred at room temperature over night. Purification is carried out using preparative C18

column chromatography eluting with acetonitrile: water to afford the titled compound.

i) (R)-1-[2-(4-Hydroxy-benzoylamino)-ethyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclo[2.2.2]octane bromide:



benzoic acid is replaced by 3-benzyl oxybenzoic acid and

(R)-1-(2-am no-ethyl)-3-(2-hydroxy-

2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane broni de hydrobrom de is
subst i t utveI2004/096800 PCT/EP2004/004605

(R) -1-(2-am no-et hyl)-3-(2-hydroxy-2,:62-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2
2. 2] octane chloride hydrochloride [Exanple 180 i]. Exanple 181

(R - Beﬂ;y&cma%ﬁ@f QQQY{bftﬁiBBbﬁlyb?zy b MR QN Yertd1123- du@hmylz BE&BhAXY) - 1-azoni a-b
icyclo f2.2.2]octane brom nsi on of hen I -acetic acid
(R) - (1- axaopidyepep dicriolf g OCS““?%O‘TE\ @07¢ & %11 ‘2”‘98 in xd“‘%? #acet i c
acid benzyln fR&bShert & 242&1 1% PS o BarBIDUD nig arﬁithhﬂe@ﬂﬁﬁg’ﬂoﬁm()g@ymoéerﬂa§d heat ed

at 50C for g hours The reaction g}yﬁfure |s cool ed to room tenperature and
the preér pPewt- & b eaipvs ds then EmPYed 1fﬁﬂomé%wfarw%weww%tae;eton.tr. | e
(20 nml) glevsSpbh@ title conmpound. WO 2004/ 096800 PCT/ EP2004/ 004605 70
Exanpl e 182 (I?{) 3-(2- Hydr oxy- 2

2- di phenyl - acet oxy) - 1- (2- met hyl am no-et hyl - 1-azoni a-bi cycl o 12. 2. 21oct ane
brom de ﬂ%ﬁfﬁ%@m de (2-Bromp-ethyl)-nmethyl-carbamc acid tert-butyl ester
(0.09 g, §8 rrrml) IS added to a sol ution of hydroxy-diphenyl-acetic acid
(R)-(l- '",7 f 2 o har -6 - NETOp u,_:l_;lr_\ l cetg Arazbai n DIVF (10
m). Theblgjg ?ih]@&aﬁ@é&@o‘ﬂfd@ i's heat ed at 60C for 5 hours and concentrat ed.
This procedure 1s repeated twice giving the title conpound as a m xture
cont ai ni ng unreacted hydroxy-di phenyl-acetic acid

(R)-(1- Y, ] :

(R -1- gﬁ IEl>en(golL€n!uQL g ggﬁlsrdﬁgx)yie? S%Erﬁgacc?ﬂﬁ%&'ﬁ %)%e/&%do[zdzl 2p]ﬁcetarllrilel acet oxy)-
- azoni a ¢ f@véY%P@‘@%{Z 2.21 octane trlfl uor oacet ate The crude product ™
from Exappl &,1dR4 o'f?Rdl' ﬁscdt%@dxycart@ﬁﬁsmblemyi Q%Qdakgrzarh@pﬁeh}ﬁa%&%i then

cool ed over an ice under an argon _at nosphere is cool ed sol ution

i s added!- a@omaéwylp% Hecteqezbrorelﬁy [Prxsmple\ﬁéﬂ %?%ﬁﬁ@%rmmlbmdwma(d%l) and

the reachj)Qp:oshl tbhfelathi@fis :Jdd@@h'fdrochl%‘rﬂ’: hdid CALS QN 4ipd uP@B:Ea’n@ﬂTQ&‘Iea&%‘n”g Mass
di rected preparat| ve HPLC eluting with acetonitrile: water;

trifl uor BEeEt isetimed far 2dheirs. dibesalvrat is ramoaer iBoRpeRd Purlicies ef thgarade

(R)-1- [(1%31555&!}‘?: HRARRL SR ?Q@@ylslhca eluting with water:acetonitrile affords the ntled

) - met hyl | hy droxv 2. 2-di phenyl - acet oxy)]-1-azon ia- bicyclo[2.2.21
oct ane tPfPthlfﬁésr@abléﬁsa{l@ (i) N (2-Brono-phenyl)-2-chl oro-acetanide: C
2-Bromoaniline (371 1, 467 mmol) and triethylamne (6S1 |, 5.84 nmmol) are

di ssol veg (.Rpl—[2—(3-Hydroxy-benzoy[amino)-ethyl]-3-(Z-hydroxy-l,Z—diphenyl-acetoxy)—l—azonia~
bicyclo[2.2.2]octane chloride:

This is prepared analogously to (R)-1-[2-(4-Hydroxy-benzoylamino)-ethyl]-3-(2-hydroxy-2,2-
diphenyl-acetoxy)-1-azonia-bicycio{2.2.2]octane bromide [Example 179] but 4-benzyloxy-

benzoic acid is replaced by 3-benzyloxybenzoic acid and (R)-1-(2-amino-ethyl}-3-(2-hydroxy-
2,2-diphenyl-acetoxy}-1-azonia-bicyclo[2.2.2]octane bromide hydrobromide is substituted by
{R)-1-{2-amino-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo{2.2.2Joctane
chloride hydrochloride [Example 180 i].

Example 181

[2.2.2]octane bromide
A suspension of hydroxy-diphenyl-acetic acid (R)-{1-aza-bicyclo{2.2.2]oct-3-yl) ester {1 g, 2.96

mmol) and bromoacetic acid benzyl ester (0.516 mli, 3.26 mmol) in ethylacetate (20 ml) is
heated at 50°C for 2 hours. The reaction mixture is cooled to room temperature and the
precipitate removed by filtration. Recrystallisation from acetonitrile (20 ml) gives the title

compound.



DMF (2 m) and cooled in an ice bath. Chloroacetyl chloride (371 1|, 4.67
nmmol) is added dropw se and stirred at OC for 1 hour. The solvent is
renoved in vacuo and used crude in the next step. ii)

(R) - 1- [ (3v@Brosmephenyl car banoyl ) - met hyl ] - 3- (2- hydr OX}?€?IEQEOd4/@hG)ﬂy| acet oxy)
]-1-azoni a- bicyclo[2.2.2]octane trifluoroacet at e:

N- ( 2- Br ono- phenyl ) - 2- chl or o- acet am de( 155 ng, 0.622 mmol) and

hydr oxyl E}g,ﬁﬁ[@@gﬁ acetic acid(R)-(1-aza-bicyclo[2.2. 2]oct-3-yl)ester (210
ng, 0.622_ muol re d| sslved in DI\/F (4 m)= Th reactlon m xture is
stirred ag-d : aieeihysirl-gagniadigvcle 3 ypl /g (0.5

g) is adgEQZIoQtaBQErohﬁ@éﬂjﬁ%rdﬁhzdé ure and shaken at roomterrperature for 4
hour s. S- Tri phenyl phosp is add d to the reaction

mi xture ahéf%%@hy‘éﬁthﬁfé amE‘e"FdS‘éFfék?W]ees (&‘%}fz’gﬁﬁ Visaddadited mixture is
t hen passgdiddérayafdxpdibhéhyl-s@lidiced §ALEH 084 APRROMD 265 ¢, 0.79

PCT/ EP2004/ 604602 }7(? lc]f?ar tle dl ejﬁso vedr?t Olmg %enovg%l n@%/acugo and
purifi cat®od) §F DME1¢ mligEhe e fdlsémwfeﬁa aated gy pEEt TR PrEpatbtanetmapLlc

el uting Whtsfbra@aeé lsef LRBklitd fifnd ehlefntwwn%ge& h<Ca RGkde YorRdifing LhRaddd | ed
conmpound. Exanp e18 to 189 Thes ounds, namely

(R) - 1- [ ( 3ydeory- ﬁ@bwl AREOAHAS-{ B33 F Bl R P 3@&%&?{] 3-(2-

hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azonla bi cycl o[ 2. 2. 2] oct ane

trifl uoroacetate (R -3-(2-

Hydr oxy- Zxomple ABbny| - acet oxy) - 1- [ (3- met hyl -[ 1, 2, 4] t hi adi azol - 5- yI car banoy!
) - met hyl Jrils- ua@exmoahhaﬁﬂrah@f{o%%vﬂbq%wexm Qfdldﬁ@ﬂ%&%ﬁLﬁazoma-

(R) [ (5-Bronmo- dneftlhy pyridin-2- yl-

cars myl@%@l@@%’—@——‘!ﬁ}%@%‘}- 2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2.
2] oct ane Thta Ehufit poOEORERIPRBmple 182 i 1s d1ssolved in acetonitrile (10 ml and filtered then

(R.1-[(2,5-D nethyl -2 pyrazol (2- hydr oxy- 2, 2-

di phenyl CS%IE‘% DY I g€ %E_ “éeftﬁ“(?\}%?i“ ? ggttglhéﬁ?di SPluEiB‘F wéé%% and

(R - 1- [ ( Zriéhymthin2tt27 w) followed b benzoyl brom1de (64 p]) and the reaction stirred for 1 hour
pyrazol - 3-y car banoy Ié met hyl r ox phenyl - acet oxy) - 1- azoni a-

bi cycl o- Ppl teztlzq BERAN Oe%wsnzaefsoda{?eeg?répa? Veaﬁﬁ Cp“rhe‘liﬁ‘ér”‘é@‘ asHariggBusl y to
(R - 1- [ ( 2vBronmofbaRamd acid to afford the titled compound.
car banoyl ) - met hyl ] - 3- ( 2- hydr oxy- 2, 2- di phenyl - acet oxy) ] - 1- azoni a- bi cycl o[ 2. 2
.2]octane trifluoroacetate [Exanple 184] by replacing 2-Bronmoaniline with
the apprq:gcgﬂl ggan ne. Exanple 190
( b

R ) T bz 74 ~Lp4-QipHe : FH@6¥BBhosphat e
To a stinm do Q| 5dtgﬁtgﬂuozo;jcbt5@| c acid (91 5 ng, 8. 21 mml) and HATU (284
ng, 7.52 mml§ In DM (7.5 m) is added pol yner bound norpholine, 2.5
mmol/g (1.36 g,- 34.2 mol ). The reaction mxture is left to stand at room
t enper at yp el (fzcgroﬂlapmﬂwtzecsﬂoa{,wgfanﬂﬂu ch time, a solution conprising of

R 2-am n hy h ph -1- ni a-
( ). ( ZaBromgan?IEne 5%1 31 457 r}'/nd] dy methyzlamme 665qyll a804e§1m0 are d?ssglvédain
DMF {2 ml) and cooled in an ice bath. Chloroacetyl chloride (371 pl, 4.67 mmol) is added

dropwise and stirred at 0°C for 1 hour. The solvent is removed in vacuo and used crude in the

next step.

R}-1-[(2-Bromo-phenylcarbamoyl)-methyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)}-1-azonia-
bicyclof2.2.2]octane trifluoroacetate:
N-(2-Bromo-phenyl)-2-chloro-aceramide(155 mg, 0.622 mmol) and hydroxyl-diphenyl-acetic
acid(R)-(1-aza-bicyclo[2.2.2]oct-3-yl)ester (210 mg, 0.622 mmol} are dissoived in DMF (4 ml).
The reaction mixture is stirred at 0°C for 2 hours. PS-Bromoacetamidomethyl-NovaGel 2.3
mmol/g (0.5 g) is added to the reaction mixture and shaken at room témperature for 4 hours.
PS-Triphenylphosphine 3 mmol/g (0.5 g) is added to the reaction mixture and shaken at room

temperature overnight. The reaction mixture is then passed through a 1 g Isolute SPE {Al-B)



bi cycl o[ 2. 2. 2] oct ane chl ori de hydrochl oride [Exanple 180 i]] (310 ny, 6.84
mmol) in DM (7.5 m) is added. The reaction mxture is stirred at room
tenperature overnight. The reaction mxture is passed throu

| sol ute BIOE2004096%89 cartridge. The filtrate is concen??‘é(?%’&“ﬁ"ﬁ““@acuo and
purification of the crude residue by &hronatography on C18 silica, eluting
wth water:acetonitrile affords the title conpound as a white solid.
Exarml e 1&dkridge. The solvent is removed in vacno and purlf:catlon of the crude residue by mass

(R -1-(2- tidine | .- am nol - et hyl 2- hydr. henyl - ac
R e e b R S R S e AT R
(R) - 1-{ 2-dokpbeid - But oxycar bonyl - azeti di ne- 3- car bonyl ) - am no
et hyl ) - 3-(2-hydroxy-2, 2- di phenyl -acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
hexaf | uor ophosphat e: WO 2004/ 096800 PCT/ EP2004/ 004605 72 This corrpound IS
prepar ed BaabRIANS y8d 0 (R) - 1-{2-[ (Furan-2-carbonyl)-am no] et hyl)-3-(2-

exat | vor BisHSS PR R R0y P Fepa s ol i ¢

1- BOC- az eliy'ddix?ﬁ 23d1§1€?efnblcb)(:§’tbk}€) 1a@bitla-biidig[2.2.2Joctane trlfluoroacerate (R)-3~(2-

R -1-{2-] b d di phenyl -
SRER (TR T TR M TS AT s lf 1.5 pheny
(R-1-(2- a[z()ﬂia-bﬁ.?cﬂo[blltZ}@’cYeﬁlaI‘tﬂﬂDJ’d:YdatﬁZte,t(Rﬂl—lf(e-]ﬁorﬁaﬁhQﬂMEt}lylép“ﬁlﬂQz}Btyhy| )-3-(2-hy

d 2, 2- d 2.2.2

h;g;%ll uorSHH I p eglyﬁégé?’é'g‘)(??{’(@éo ﬂ\c S a(%uai%“?(%w-f](’&me stirred at

roomt errptaﬂa@ruﬁ@taf@m %1 mwlm&mwm r{z31- lmyi)caribSmaﬁlplmethqu)3—(:_a-h§adrb£;az,tzi 03

m xture t | ete.the re ti e solvent I1s re e \ 0O an

T T et S Bt fa eane SR o gt RS hratoaat B abi Bdetopr o G

el uti ngdey&homyledriag@ﬂpﬂethﬂ] -3-€2-hydidaiytd, m&npbagbidemxﬁ)a ghoyiadigslot he titl ed

CcO ound. e to se C

CRPeT S paeRt A e REi e Aleewo) Eatoronyp SELY Parmeaphary.

car bony| ) cagtitringl)-ne2thylt3) (2 hyamant A-diteyyiiaaf@d)| 2 -2poathioydo2ra. T jbitateoacet at e,
R)-3-(2-

8. )phem(/l %%g?r&%sata@wlz L84 Dy repiacing Ribsomoaniliog sivithe RIIRSFLATHSA ) - 1- azoni a-

‘bicyclo [2.2.2] octane

trifluor o%cet 1999( R) - 3- ( 2- Hydr oxy- 2, 2-di phenyl -acet oxy)-1-{2-[ ((S) - pi peri di

ne-2- car m no] - et hyl } - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoro t a é‘ux&ﬁd- a -hdinplefhS)) -3 -(Aheddody-D e -dphear Dedyil-1-azonia-

) -am noj - bet h 2- h dr xy- 2, 2-di phenyl - acet oxy) - 1- azoni a-

bi cycl of & te are prepared anal ogously to

( R) -1-{2- T«ﬁ AzirtdddblngeBef Eﬁzrdjomd (ﬁ-lﬁmlg;l 0]21 @irhigl) and HATU (284 mg, 7.52 mmol)

{711 oor SBITETS P ROFL T oy RpPhT g S oLt b né]n@%ﬁaf*sixw o

aci d w t hreadtien nﬁmureeskahm@istmrgi B@Ebrqorcmtpa@mdfoami mindGiatter Eddetnhe 2196
solution comprising of (R)-1-(2-amino-ethyl)-3-(2-hydroxy-2,2-diphenyl-acetyl)-1-azonia-
bicyclof2.2.2]octane chloride hydrochloride [Example 180 i]] (310 mg, 6.84 mmol) in DMF

(7.5 ml) is added. The reaction mixture is stirred at room temperature overnight. The reaction

mixture is passed through a 2 g Isolute SPE (Al-B) cartridge. The filtrate is concentrated in
vacuo and purification of the crude residue by chromatography on C18 silica, eluting with

water:acetonitrile affords the title compound as a white solid.

Example 191

{R)-1-{2-[(Azetidine-3-carbonyl}-amino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-

bicyclo[2.2.2]octane trifluoroacetate

4 -

(i} (R)}-1-{2-[1-tert-Butoxycarbonyl-azetidine-3-carbonyl)-amino)ethyl}-3-{2-hydroxy-2,2-
diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]Joctane hexafluorophosphate:



(R) - 3-(2-Hydroxy- 2. 2- di phenyl - acet oxy) - 1- (pyri di ne- 2-yl car banmoyl m et hyl
)-azoni a- bicyclo[2.2.2]octane trifluoroacetate This conmpound is prepared
anal ogously to (R)-1-[(2-Brono- phenylcarbanoyl) met hyl ] - 3- ( 2-

hydr oxy- c2200i/@bsny| - acet oxy) ] - 1- azoni a- bi cycl o[ 2. 2. P¢EPBMLI04605
trifluoroacetate [Exanple 184]. Howemer instead of using

PS-tri phenyl phosphine, BEMP 2.3 mmol/g (0.1 g, 1 eqv) is used wwth the
E’% bgog@ﬁ@kmﬁgaﬁtﬁwarm@g@m@ t3(RYTQ Y F(QnI-ArbohylRaiino)ERyAMle 197

2- di phen} %%e%%ﬁés?}‘@%’l -pesinermyir-bisyeleldi2eilerrane hipafperaningphase tagmple 1 -

azoni a- biy 99|y ol:Rrcibe 2l6uid ARRiAN BOLUSNA:2004ARERA. PCT/ EP2004] 004605 73
Thi s conmpound I's prepared anal ogously t

(R) 3- (2- Hydr oxy- 2, 2-di -t hi ophen- 2-yl - acetoxy) 1-

(pyrazin L Iyl RAARE ¥Gh8k#R2 3-RIReHABR L or | de

[ Exanpl e (@}’N 4P [Pﬁggﬁlg‘gsrt?%}ﬁ%lyn)g %ro@&g ?h@g% hen- 2- # acgﬂ?é acid

(R -(1- aZ%ﬁﬂtﬁrit!SVéIPB[222]2“2‘}86@5“(30%)4‘1‘?“%ter and Pyrazin- 2 yl -amine with

hydr oxy- ﬂtplhﬁfl}’ﬂ reﬁ%%%dx ca@dnl- a(zE%)d‘u(ejer é?@ongggﬁﬁiogeﬁl%rl}% -BlRetex$=y.) ester and

4- Met hyl rimdin-2-ylam ne. hese conpounds namel y
(R)-1- [(émétrﬁwcew)ﬂwwazbwcé%% %a}?éwa hexefipronhgsphaterisdisselvgd m TEA

((jIR fhgnzgm@WdE 8?)?3(1 ml) A4 gwr&rﬁlr@aﬁcle%&a%r@dopf haneTEA: DfdM'@iﬂﬂGseatd%E@uo

i phenyl - é@é@%&% mmm[re slctompiwb? sagiony Thesolverdiisyemoyad dmyasapeyd purifisatinpl | - 1- azo
nia- bi cygf L‘He clude 1%5131]19{53&@&?(1&5&3@|p¥h@519§€eqtlﬁ_,@eluti with water: acetomtrile

R)- -(2-Fy r oxy- P yl - acet oxy) - roxy-pyri di n-

arbéﬁh?ﬂ%ﬂﬁéﬁﬁQWFd1ﬂ§iﬁﬁ¢§mﬁwé Io[2 2 2]octane trifluoroacetate, and

(R) 3-(2- Hydr oxy- ' _

2, 2-di phenyl - acetoxg% 1- (pyri mdin-2-yl car banoyl net hyl ) - 1- azoni abi cycl o[ 2. 2
.2] oct akeample 192319d¥dacetate are all prepared anal ogously to

( R) - 1- [ (Zh&E 96%0@9@5”Mﬁm&ﬁ(ﬂ?@@ﬂyﬁrdﬁlﬂw&bheﬁ acetoxy )-1- {24 32 pyrrolldlne 2-

(2- hydroxy- 2, 2-di | -acet oxy)]~-1-azoni a- oct ane chl ori de

[ Exanpl e cqészq}' Wm@ﬁﬁg{hlﬁ}emﬁ@l% HE-Sripsrens frrfbowafqﬁaf@@ %«&?rﬁéérmsha#ng
het er ocyg] h&yame@%) 1- Ezomﬂ\yg%eﬂ,dinetil@;%@ony%ﬁm @ﬁyﬁ’&a%dlpbﬁwcl{@b%phl ne is
not used. ExanB es 202 to

5]

he titl e conpounds
(R) - 3- ( 2ot tpslyarpacotas, Bﬁe”r{y’rtHYé}&Wx?yt)‘lp&en[fl(%erﬁést)ﬁy{? M&)amrldzw-l-

3(/IR;: agb?gea&b%jny%hh%d]lffhiﬂ qzaaam?bi@y&a{@ 0.9 &t 4D ENREa L ARG (R I -
- roxy- -

acet oxy) Azﬂfiwﬂrqarh?mﬂiwwamhﬂw Jretdrspy Y 2rdinbes-accrByicazspia: 2. 2] oct ane

chlori deblcgdﬁgz §'2 tane trifluoroacetate are repared analogously to (R})-1-{2- [ Azetidine-3-

Hydr oxy- 2 enyl - acet ox 1- t hyl -t hiazol - 2-yl carbanDyI) methyl]-1

-azoni a- cgbw})tag[ug)]-ztlg]}@c@énﬁgogﬁ{z po;alényl -acetoxy)- 1 -azonia-bicyclo[2.2.2]octane

(R -3-( 21%?&5&5:2 E%caﬂllpgh@mwm@gﬁﬁﬂgxwm@ aE&xﬂm@%tdﬂVdokﬂm R icthe

yl ganbanoyl ) - net C&Il azoni a- bi cycl o[ 2. 2. 2] oct ane chl ori de, and

(R)*3- (2 pcp%p ylgé protected amino acid.

di phenyl - acet oxy) - 1- (pyri di n- 3-yl car banoyl net hyl ) - 1- azoni abi cycl o [2. 2. 2]

oct ane chlorlde
Example 196

bicyclo[2.2.2]octane triflugroagetate
This compound is prepared analogously to (R}-1-[(2-Bromo-phenylcarbamoyl}-methyl]-3-(2-

hydroxy-2,2-diphenyl-acetoxy)]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate [Example 184).
However instead of using PS-triphenylphosphine, BEMP 2.3 mmol/g (0.1 g, 1 eqv) is used with
the PS-bromoacetamidomethyl-NovaGel 2.3 mmol/g (0.3 g, 1 eqv).

Example 197
{R)-3-(2-Hydroxy-2.2-diphenyl-acetoxy)-1-[{4-methyl-pyrimidin-2-vlcarbamoyl)-methyl]-1-
azonia-bicyclo[2.2.2]octane chloride




are all prepared anal ogously to

(R) - 3-(2-Hydroxy- 2, 2-di -t hi ophen- 2-yl - acet oxy) - 1- (pyr azi n- 2-
yl car banmoyl net hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane chl ori de &
subst i t uMRYOY43P oxy- di - t hi ophen-2-yl-acetic acid FPCTEP2004/00460
(R) - (1-aza-bicyclo[ 2. 2. 2] oct-3-yl) esfdr with hydroxyl- diphenyl-acetic
acid(R)-(1-aza-bicyclo[2.2.2]oct-3-yl)ester and replacin

Pyrazi n- Zhigicomppynd is pepdied dnelogenshyas Foadi- ﬁ@th"éﬂdb?’&‘PPh?ﬂgmﬂﬁé@oxYEianpl e 207

(R) - 3-/ 24y OX V-2 bamoylmethyl)-1-azonia-bicyclo|2.2.2 loride [Example 159B] b
2-di phenyl;;@éa(l:er);C amoy g K) azonﬁa- lr-;Y((::aor on ]Ocmn%c%or%e-{examﬁ)e AZBI’]I a-

bi cycl of 2u12n@|ueabﬁh@fm@xépphmﬂdﬂm@@ﬁm R) bcqa’eai/) ESIDZ@Od/ 004605
74 To a t C 12 mmol)
T %f‘arzﬁl%l%m&é wlm}aio)x% d?ﬂﬂlex@ﬂlﬁ'&ﬂ@% n@%y?a Chi 13@% I%%%tctﬁ‘;:/ aﬁslt%e L

0 3 mol )andTﬁéeth)é-Mltﬂiﬂdm #Wb@tﬂﬂﬁe |s Ieft to stand for 20 ninutes after
which time, a solution conprising of (R)-1-(2-am no-ethyl)-3-

(2- hydroxy- 2, 2-di phenyl -acetyl)-1-azoni a- bi cycl o[ 2. 2. 2] oct ane brom de
[ExarrpIeFAfemw!)]%(tn@O my, 0.1 mol) in DVF (0.6 m) is added. The reaction

m xture 'T%es%tcbﬁagﬁgzdé‘tnaﬁ@ Ei;{);fgg@ﬂzﬁ rﬁm PY]@JrBéxQﬂg)mg ﬁ ¥ (Q%Hfo ?zrﬂ xture is

6r’rg)l e 159B] by

passed t hrough cartrid fil

concent raluxé@nﬁlﬁcmgé -azquip-bifyclobd-7-dlactpre tﬁ*ﬂ%@sfoﬁiﬁ?aéﬁeﬂﬁﬁ @rlébja@@ﬁ e HPLC
el uting Wtﬁh@nyl\ﬁ’@t&{y&@g@trﬁﬂﬁérf)rlmlztﬁyl mlhuaﬂcaaﬁwogl a&m}uw BbAs-Hidqo.ti tl ed
conpound e conpounds, “nanel'y

(R) - 3- (2 md&c@we gifpogiapirspyi)3d@dtvgsgry-232- félzhe[nyisaxnfemy‘u H3-hydsp¥epieidin-
2-car bO“ﬁ';)é nQ)?] n?e&@nhl -aZbniBRRDI 2R 93EInR bt Br ke AE AR FR AR B
phosphate, (R) -1

Chl or o- 4-2setin wkwwﬁﬁén@qu@m%ﬂﬁvbammﬂﬂ%ﬂll betepiapicadel2 2 @rteng - 2, 2- di phen

l t uoroa T I L I'
(o SR R g e

- 3- ( 2- hyl&hedepxp2.2- denhﬁwéﬁgﬂw%étaéswa lfy%pi%ﬁﬂéacmneyléprede Qarlzplg}%ﬂtbane
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hydroxy-di-thiophen-2-yl-acetic acid (R})-(1-aza-bicyclo[2.2.2}oct-3-yl) ester with hydroxyl-
diphenyl-acetic acid(R)-(1-aza-bicyclo[2.2.2}oct-3-yl)ester and replacing Pyrazin-2-yl-amine

with the corresponding heterocyclic amines.
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{R)-3-(2-Hvdroxy-2,2-diphenyl-acetyl)-1-{2-[thiophene-2-carbonyl)-amino]-ethyl}-1-azonia-
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preC|p|tateWn tered,. Rec aII| atl Iqe ecipitate
from acet 8P Y aén 1%0 nfhzﬂ]r:ll ar%oma bi‘c ‘e’é?0 [}y f%ocm exaf uomp omlp‘ate @Jg 2? rther
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crystals. 1n..an 0 _2% E']It AN e%ha&‘gpl%ogﬁhapeéﬁﬁ%r (Izggydroxy-l 2-diphenyl-acetoxy)-1-

2- Br omo- NET°56x a2 ace
{2-[{{R)-tetrahydro- furan 2-carbonyl) ammo]-ethyl} 1-azonia-bicyclo [2.2.2]octane hexafluoro-

phosphate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(tetrahydro-pyran-4-carbonyl)-
amino}-ethyl}-1-azonia-bicyclo[2.2.2]octane hexafluoro phosphate, (R)-3-(2-Hydroxy-2,2-
diphenyl-acetoxy}-1-{2-[(3-methoxy-thiophene-2-carbonyl)-amino]-ethyl}-1-azonia-bicyclo-
[2.2.2)octane hexafluoro-phosphate, and {R)-3-{2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(5-
methoxy-thiophene-2-carbonyl}-amino]-ethyl}-1-azonia-bicyclof{2.2.2 Joctane hexafluoro-
phosphate, are all prepared analogously to (R)-3-(2-Hydroxy-2,2-diphenyl-acetyl)-1-{2-
[thiophene-2-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2)Joctane hexafluorophosphate [Ex.
207] by substituting 2-thiophenecarboxylic acid with the corresponding carboxylic acid.
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sol ution of bronopacetyl bromde (5.36 m, 61.6 mMol) in diethylether (100
m) at -40Cis added, dropwi se over 20 m nutes, a solution of

3-am noi soxazol (5.0 m, 67.7 mol) and triethylamne (8.5 m, 61.4 mol)
i n di et hyw@2doeo96§080 ml ). Addi ti onal diethyl ether (50PGI/EPI0g4/00dedded and
stirring continued for 3 hours. The ré&action mxture is filtered and the
solution then washed with 1 M sodium carbonate solution, 1 M hydrochl oric
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under an argon atnosphere is added triethylamne (12.3 m, 88.3 mml) and

the tenper the,re tin ure reduced to Tothls sol ution
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chl or of orrych{2l.}otta@wbseieand stirring continued for 1.5 hours The

reaction , mxtu th hed ion to ur at gqueous sodi um

bi car bonat & kgbci“d'glzo% Tﬁg”‘g@ﬁﬁr’]é ﬁﬁﬁ’%ﬁ' ?%{698? ﬁ’éoé'%rﬂ é‘g’ ‘gfdrd’%vvashed with

0.5 M ci tackw@niatle(d:15 o4 aﬁtded)fa:amﬁenimy@ltdx@mxpﬁeayuaammlm JUatd-biewld-on by

flash sil col,u ution,: ethyl  acetate/

henane. 1 RS amS ] 258 r???iﬁg‘@ﬁé&%%iﬁ ’(5’? @Je‘Ef’fﬂ‘gtht“’i"st‘é?X%B‘HﬁB‘ﬁnd. i)
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t hi ophen- fZH()Nl/ed&Qﬁ'édlﬁolaﬁmdm(hR) adetbnazial dablingdiveb 2 jelly Rkoprkeipitayd yhiglsiser ( Exanpl e

70(i1)) (f:lllte?e%. q{’ecr:;)féta?lﬁsation of the crude precipitate from acetonitrile containing a few drops of

water followed by further crystallisation from acetonitrile gives the title compound as light

brown crystals.

In an alterntaive method for preparing 2-Bromo-N-isoxazol-3-yl-acetamide, to a stirred
solution of bromoacetylbromide (5.36 ml, 61.6 mmol} in diethylether (100 ml) at -40°C is
added, dropwise over 20 minutes, a solution of 3-aminoisoxazol (5.0 ml, 67.7 mmol} and
triethylamine (8.5 ml, 61.4 mmol) in diethylether (20 ml). Additional diethylether (50 ml} is
added and stirring continued for 3 hours. The reaction mixture is filtered and the solution then
washed with 1 M sodium carbonate solution, 1 M hydrochloric acid and brine. Concentration
followed by purification by flash silica column chromatography (ethyl acetate/ iso-hexane 3:7)

. gives the title compound as a white solid.



mml) in dry chloroformacetonitrile(20 M + 4 nl) are heated at 50C for 3
hours. The mxture is then cooled to roomtenperature and concentrat ed.
Purification by reverse phase C18 colum chronatography (gradient elution
100% wat w0 20e1/0363066 acetonitrile) gives after concermGTARZ060I ght br own
solid. The solid was triturated with Hot acetonitrile then dissolved in
hot acetonitrile containing a few'drops of water. After standing at 5C for
sever al %mpkl“érystals are formed which are filtered and dried to give the

title coppgyn: AT
(R -3-(2- o y y P carbano yl m
et hyl | -bic 0 a0 gdeolL2. 21 octane A sol ution of

acetic aci aza-b Yi‘ 31 nmmol) in
Gy chi orhbtrofont 1D m s addsdeotaioton AR L B
cooled t t i ng foam
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f r om whi kefated m@Sﬁféiemdmatnrargoe altraqseherir for ddeemt By miTtves io then geolwd to rpemdi ssol ved
|0 vt ef Aol g%gne%&nea: htiRnaf A mtgﬁ‘]@ ﬁ}?&ﬁﬁgéefa@é iRNheHEMESRALUL T ON 1N
hot wat er precipitation 0O roomte rature gives
the titlly @Tl&dtt}’éltse B@SGCWI! ehremitpgraplmi ﬁltlfh’érmé%‘pﬁé@iﬂwrﬂ%) tpgiae é?ertféld conpounds
of formulg, ,{Jouﬁcgﬁ'la%teq qpounds of formula XIV where Rl, R2, R3, and R4 are

2- br ono- k&,@%@@{a B’roﬁ%‘r@%}ﬁ%@?ﬁﬁ ekl xallp 3@&45’&? o9, 5*?13{:9%1‘?}9" - di pheny! -

as shown i 3 be the method of preparation be| ng descri bed

herei nafter. corrpounds are quaternary ammoni um salts. The table also _
shows %{pﬁzeoﬂqtronetry data. TABLE 3 Ex. Rl and R3 R4 R2 M's M 246 & 3
OH 448. 3 fI{ CHIl z 0247 s ~OH OH 408.3 fO01 C Preparation of
Specific deoxyyadirthignpens?-yl-acetoxy)-1-(pyrimidin-4-ylcarbamoylmethyl)-1-azonia-

1-Allylo QQ {;ﬁég%] & (2- hydroxy-2. 2-di -t hi ophen-2-yl - acet oxy) - |
-azoni a-pl cycl o-
i} 2-Bromo-N-pyrimidin-4-yl-acetamide:
To a solution of 4-aminopyrimidine (7.0 g, 73.6 mmol) in chloroform (300 ml) under an argon
atmosphere is added triethylamine (12.3 ml, 88.3 mmol) and the temperature of the resulting
mixture reduced to -40°C, To this solution is added a solution of bromoacetylbromide (6.4 ml,
73.6 mmol) in chloroform (5 ml) dropwise and stirring continued for 1.5 hours. The reaction
mixture is then quenched by addition to saturated aqueous sodium bicarbonate solution. The
chloroform later is separated and washed with 0.5 M citric acid solution. Concentration
followed by purification by flash silica column chromatography ( gradient elution : ethyl

acetate/ hexane 1:4 to methanol/ ethyl acetate 1:10) gives the title compound.

ii) (R)-3-{2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-(pyrimidin-4-ylcarbamoytmethyl}-1-
azonia-bicyclo[2.2.2]octane bromide:

A solution of 2-Bromo-N-pyrimidin-4-yl-acetamide (0.90 g, 4.17 mmol) and hydroxy-di-
thiophen-2-yl-acetic acid {R}-(1-aza-bicyclo{2.2.2Joct-3-yl) ester (Example 70(ii}) (1.32 g, 3.79
mmol) in dry chloroform-acetonitrile(20 mi + 4 ml) are heated at 50°C for 3 hours, The
mixture is then cooled to room temperature and concentrated. Purification by reverse phase
C18 colurﬁn chromatography (gradient elution 100% water to 100% acetonitrile) gives after
concentration a light brown solid. The solid was triturated with hot acetonitrile then dissolved
in hot acetonitrile containing a few drops of water. After standing at 53°C for several hours

crystals are formed which are filtered and dried to give the title compound.



2.2.2j1octane A solution of bronp-acetic acid allyl ester (0.8 g, 4.46
nmol ) and hydroxy-di -t hi ophen-2-yl- acetic acid

(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 70(ii)) (1.3 g, 3.7 muol)
in dry -wohbmmefer m are heated at 50C for 2 hours. THwE/Mroskeeakes are t hen
allowed to cool and then concentrated’® n vacuo. This residue is then taken
up in 1 %water in acetone at reflux and allowed to cool to roomtenp.
After seBemgllesurs a solid is fornmed which is filtered and dried to give
the titleg X %0(?4/ 096890 EP28941004605 79
Exanpl e 24 .

2- d|-th|_pt@[&1¢@§§etoxy)-l-azoma b| cyclo(2 2.2]octane To a stirred
sol ution,of

1-al |yl oRyeaFHber PR PEaHS2RYAFEReSL 20 & & PhrEIand Brdrrdedishsny), -

1- azoni aadaticytid( E[ @-a2a-Blcpdd aaéz]c(cEXarhptee(stg, 6(31 n?iﬁokjj in dry SKloraf@im) 10 mldry

chl or of or n, is.added te raki s-palladiumtri osphl ne
(0. 02 . B neFte i ter Fhauny LR Eorea g (g ot bR lier ar gon,
for 20 nidndérgstedeTae esuttmgpionh iisdiss¢l@dlib Geendniurile 228 covied l)o -20°€, adloedge i rring
IS contln ed f f.ur i.S_concentrated
in vacuo“afdc 6%?%“’%%’ %’f}a%epélgf[mzfyerdigecé%tfe ﬁﬁpé’ﬁﬁ”&ﬁﬁ@] 8&?550%6 1Ry e a pal e
yel | ow sahihed thﬂ'blﬁoﬁatﬁdrtrfbefc&e tdnesmmegh. Bsdibsokdon Mm }mtmmlrfollmrbdm;e of
acetonitril.e con ai_ni ver hours a solid

n

o of el R YR g tefape&%‘ufe&wfma.19%?&09%%%r@“%%o ound as-a_pal
yellow solid. 0 CLAIMS 1. Acorrpound of fornmula I Rl I O\Cd O Ra
+ @ . in salt,or zwitterionic eana are ch

" nbiebendBit Py eed! bt e gl U Rt i

het er ocyehére RG§rRGURS, hmd/R*hge at showa &it Tabiee3 balmg, rhemahoﬁbfcpfe;&edmtbeﬁlgf rom

nitr 098N 4o ADEY %erelnafger %ﬂ cBmpodnds are quaternary ammenium salts. The table also shows

mass spectrometry data.

TABLE 3

Ex. R! and R3 R4 R2 M/s

M+
246 \ii) OH 448.3

N/ O Xen
a1
247 S _-OH OH 408.3
Ry Y

Preparation of Specific Examples

Example 246

(2.2.2]octane
A solution of bromo-acetic acid allyl ester (0.8 g, 4.46 mmol) and hydroxy-di-thiophen-2-yl-

acetic acid (R)-{1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 70(ii)) (1.3 g, 3.7 mmol) in dry
chloroform are heated at 50°C for 2 hours. The contents are then ailowed to cool and then
concentrated in vacno. This residue is then taken up in 1% water in acetone at reflux and
allowed to cool to room temp. After several hours a solid is formed w/h'ich is filtered and dried

to give the title compound as a brown solid.



or -CRIR2R together forma group of formula R2 a CR where Ris a bond,
-0-, -S , -CH2-, -CH=CH, -CH2-CHZ-, amino or N(CH3)- ; R2 is hydrogen,
hal o, hydroxy, Cl-C8-al koxy or Cl-C8-al kyl optionally substituted by

hydr oxy; W@RR004/6968Y6- C3- al kyl substituted by -NR5- CO RECTERRB4/OBINRH R ,

-NR5- S02- R8, - CO-NROR10, or -0-CO NHRE2, "R5 is hydrogen or O -C8-al kyI R6
is Cl-CB-al kyl, C2-C8-al kenyl, C2-Ci-al kynyl or C -C3-al koxy in each case
opt i onal Eyamléﬂ%@tl tuted by a C3- C15-carbocyclic group or a 4- to

12- menber gd het ALQ ysCz' i LiBQIJED 9 Rakom

sel ect ed“fTom hi 7 ocyclic
group or Ta 34Urrtﬁommﬁbeﬂé@<m%bwbnﬂylml ﬁdlﬁrdrgw h&\ﬁﬂ ﬁgonirpn lleéfs@ermb ring
het er oat b bk IQ05R 2481 98D, RSNl ROy chidforbiin &

C3-C, 5- cgr ocycﬁcgjcﬁzgr oﬁ%},a kéé?&g %y g car oc;)c |gcgr o%gﬁn i

hydr ogen apn,@ladded eekris-palRimi tgiphﬁ)ﬂdlrnigmhlne@ 0Zs GPKAmmebt [T hmlﬂmyre is
substi tuted by & d ;9 ChirkBineabko

C3- C15- cgt?gm&) tc %{@%ghrl%ﬁ%ﬂ, @[Oarglg‘y 2 gnﬁﬁ{tgq%%e n%lgr eﬁet e&r(%]cy ?fSI r(r:'mfjl oup
havi ng ausald tStirtingas mnnguddé@rearﬁuah@m*smtee@re@m;r therWIKﬁuoyenoncmgpg@!n and
sul phur, ;.80 9 i By &3 1RRA Y 3 nber ed
het erocyc ’18‘9“ 0 J’Q’”Lav?yn 1gl:lt‘er\'elgst onlgrurngmglraﬁ“{)g?%‘gt opm} es%ﬁ%%tg célng rom

ni t r ogen Thesoji eqihfahl@dlsa@lvsﬁma szl yolmme of sce@n@aleeqrﬂa@mgl@d@yétqp@ ofjwaep. 2. A
CO”POU”d A%%Ps@!}é?élr}kgu:tsg sGlidds %r&md WHEE Fs'fﬂe&l ngd‘ eg\’t Ve dRakhl ¢ Fﬂg&%r&%”t ly a
C3-Ci s-car boc%c ic group or ere et erocyc group havi ng
at | east peneelloivrsglihet er oat om seI ect ed from ni trogen, oxygen and sul phur;

R2 is halo or hydroxy; R is Cl-C8-alkyl substituted by -NR5-CO R6,
-NR5- CO- NH R7, -NR5-SO2-R8, -CO NR9R10, or -OCONHR 2, R5 is hydrogen 't
Cl-Cg-alkyl; R6 is C-CB-alkyl, C2-Cl-alkynyl or C-CB-al koxy in each case
optionally substituted by a C3-Cl5- carbocyclic group or a 4- to

12- menbered heterocyclic group having at |east one ring heteroatom

sel ected fromnitrogen, oxygen and sul phur,




or R6 is a C3-Cl5-carbocyclic group or a 4- to 12-nenbered heterocyclic
group having at least one ring heteroatom selected from nitrogen, oxygen
and sul phur; R is a C3-Cl5-carbocyclic group; R8 is a C3-Cl5-carbocyclic
group; R9 is hydrogen or Cl-C3-alkyl; R1O is Cl-C8-al kyl optionally
substituted by cyano, Cl-CB-al koxy, a C3-Cl5-carbocyclic group or by a 4-
to 12-nmenbered heterocyclic group having at | east one ring heteroatom
selected frgm_njtrogen, oxygen and sul phur, or R10 is .a C3-Cl5-carbocyclic
group or aéi#34512-nenbered het erocyclic group having at |least one ring

het er oat om sel ected from nitrogen, oxygen and sul phur; and R12 is a

C3-CI5-carQOc %ki%m%r?ﬁgmum§' A conmpound of fornmulal 81 RL | i RR O
\CQAQR3 WO PRSa or Zwitterionic formwherein R and R3 are each

i ndependently a C3-Cl5-carbocyclic group or'a 5- to 12-nenbered

het erocyclic group having at |east one ring IRt eroatom sel ected from
nitrogen, oxygen and sul phur, - R2R3Ct oget her forma group of formula
0 eR R2 where Ris a bond, - -, LOH2-RP-CHECH, -CH2-CH2-, anino or
-N(CH3) R2 is hydrogen, halo, xy, €1-C8-al koxy or G -Cg-al kyl
optionally substituted by hydr 7 R4 I's C1-C8-al kyl substituted by

-NR5- CO-R6, -NR5-CO-NH R, -NR5-SO2-R8, -CO NROR10O, or -0-CO-NHR12, RS is
hydrogen or O -C3-alkyl; R6 is @&'-Cg-alkyl or Cl-Cg-al koxy in either case
optionally substituted by a C3-Cl5-carbocyclic group or a 5- to

12- menber edn Fitos pBitigEiciont BhgeiRavi ng at 1 east one ring heteroat om sel ect ed

from ni t r ogeRnd R¥HEERNH HaABhRSNANH C,-CRlcaBeytBe @odpdr &4ora2thReméglii ¢ group or a
5- to 12- nmenbere heteLocycIE%ngrou having at | east one ring heteroatom

sel ect ed f risWIoRTF &5HR, av&% 1 e‘ﬁlﬁ)ﬂfrom selected from nitrogen, oxygen and
sulphur,

or -CR'R’R? together form a group of formula

where R is a bond, -O-~, -8~ , «CH,~, -CH=CH-, ~CH»-CH,-, amino or -N(CH;)~ ;

R? is hydrogen, halo, hydroxy, C,-Cs-alkoxy or C,-Cq-alkyl optionally substituted by hydroxy;

R* is C,-Cy-alkyl substituted by -NR*-CO-R°®, -NR’-CO-NH-R’, -NR’-SO,-R%,

-CO-NR’R", or -0-CO-NHRY,

R? is hydrogen or C;-Cg-alkyl;

R® is C,-Cs-alkyl, C,-Cg-alkenyl, Co-Cyp-alkynyl or C;-Cg-alkoxy in each case optionally
substituted by a Cs-C,s-carbocyclic group or a 4- to 12-membered heterocyclic group having at
least one ring heteroatom selected from nitrogen, oxygen and sulphur,

or RS is a Cs-C;s-carbocyclic group or a 4- to 12-membered heterocyclic group having at least one
ring heteroatom selected from nitrogen, oxygen and sulphur;

R'isa C5-C s-carbocyclic group;

R® is a C5-C;s-carbocyclic group;

R’ is hydrogen or C,-Cy-alkyl;

R' is hydrogen, C,-Cs-alkyl optionally substituted by cyano, amino, nitro, carboxy, Ci-Cs-
alkoxy, a C;-Cys-carbocyclic group, or by a 4- to 12-membered heterocyclic group having at least

one ring heteroatom selected from nitrogen, oxygen and sulphur,

30



R7 is a C3-Cl5-carbocyclic group; R8 is a C3-Cl5-carbocyclic group; RIO is

hydr ogen or C, -C3-al kyl; R10 is hydrogen, Cl-CB-alkyl optionally

substituted by cyano, am no, nitro, carboxy, Cl-Cg- al koxy, a

C3- C15-car bocyclic group, or by a 5- to 12-nenbered heterocyclic group

having at |east one ring heteroatom sel ected fromnitrogen, oxygen and

sul phur, or Rl is a C3-Cl5-carbocyclic group or a 5- to 12-nenbered

het er ocycl i c, gt ou avi t least ,aone.ring heteroatom selected. from

i trogen. SE5out Gr EtPddle SRE 84 R oB I B A RERRIFERE R b oL 4.

A conpound oscdgy latiengtaroselebt@d v nitwigar, exygerRindandhiR3ndr e each i ndependently a

C3- Cl 5- car bac I r 5- to 12-nmenbered heterocyclic group having

at | east o%e lgggbeﬁgfﬁyﬁfgﬁ%%&spél ected fromnitrogen, oxygen and sul phur;

R2 is halo or hydroxy; Ris Cl-C$-al kyl substituted by -NR5-CO R6,

- NR5- CO- NH»R -]Fﬂgﬁ- - .0, or -O-CONHR12, R5 is hydrogen;
f?&cg/ Or}ds%ﬁqr ggﬁ?%g 1'}‘5&5&9

R6 is Cl- '-la ] | oxy in elther case optionally substituted by
a C3- O 5- c& botRicird each ipdengpdently aC5C stcarbdyclipeanderoed 4hietlémempeted ¢ gr oup

having at keast, A0S ol %ng_{1@559aﬁeqmFi&kﬁ%ﬁqem&éﬂmﬂ?hi%ge%g@%&wen and_

sul phur, or Res a carbocyclic group or a 5- to nber ed
het er ocycl i€P¥oup havi ng at | east one ring heteroatom selected from
ni trogen, @X%a8MR ARSY phur; R is a C3-Cl 5-carbocyclic group; R8 is a

C3-Cl 5-carbocyclic group;, R9 issgydrﬁo en or_ Cl-C8- aslﬂgl . RLO i's

Cl - C3- al ky R’ &ftiiCorediy] spbatinped it -DReGODY > NRarfd)-NER e a8/, a

C3- Cl 5- car bogy’RE, GLow®-A-RBY a 5- to 12-nenbered heterocyclic group
havi ng at | east one ri n% het er oat om sel ected from nitrogen, oxygen and
sul phur, of RIydigener Es8ed®Ylear hocyclic group or a 5- to 12-nenber ed

het er ocycl iR isgr, WA EC,-H0g-Mtyn} @A E1-C-AIREy ik £@h bRt eftRaiiBFusaEheetied d.iamm
ni trogen, oxygen.and sul phur; and R 2 is a.C3-Cl 5-carhocyclic group. 5. A
Compotnd adtBRaNAGS e X 1A AHERL P LA R P e der e JABHE |y o
C6- Cl - car bedytdd fonadinogh,] cyghatpsuiphug 5- to 12-menbered heterocyclic group
having at | egst ,ne [LR9.1f! SL9A8 AN R8st dreh AT RlchE Q98 ey RS YASH: &R

ring heteroatom selected from nitrogen, oxygen and sulphur;

R’ is a C5-Cys-carbocyclic group;

Riisa C;-Cys-carbocyclic group;

R’ is hydrogen or C-Cg-alkyl;

R is C,-Cg-alkyl optionally substituted by cyano, C,-Cs-alkoxy, a Cs-Cs-carbocyelic group or

by a 4- to 12-membered heterocyclic group having at least one ring heteroatom selected from

nitrogen, oxygen and sulphur,

orR"is a C;-Cs-carbocyclic group or a 4- to 12-membered heterocyclic group having at least

ong ring heteroatom selected from nitrogen, oxygen and sulphur; and

R is a C4-C s-carbocyelic group.

3. A compound of formula I
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sul phur; R2 is halo or hydroxy; R4 is Cl-C8-al kyl substituted by
-NR5-CO-R6, -NR 5 -CONHR -NWS02-R, -CO NRORLO, -O CO NHRI 2,
-OCOR3o0or -COOR 4, RSis hydrogen; 83 R6 is C -C4-al kyl or

Cl-C4-al koxy in either case optionally substituted by a C3-Cl O carbocyclic
group or a 5- to 12-nmenbered heterocyclic group having at | east one ring
het eroat om sel ected from nitrogen, oxygen and sul phur, or R6 is a

C3- C] o- carbocyclic group or a 5- to 10-nembered heterocyclic group having
at | east one ring heteroatom sel ect ed fr eg@dztrogen oxygen and sul phur;
R7 is a C3-C o-carbocyclic group; a? Ci o-carbocyclic group; RIO is
hydr ogen or C -C4-al kyl; R10 | -abky \optl onal ly substituted by
cyano, Cl-C4-al koxy, a C3-d cycl {|c gr®up or by a 5- to 10-nenbered
het er ocycl i ¢ group havi ng at one 0i ng heteroatom sel ected from

ni trogen, oxygen and sul phur, oN R10 is a C3-C o- cdrbocyclic group or a 5-
to 10- nenbered heterocyclic grodp havi ng at | east one ring heteroatom

sel ected from nitrogen, oxygen &nd sul phur; and R 2 is a C3-Cl0-carbocyclic

group. 6. Algéggp%aguﬁgqgﬁpwﬁ@elho claim1, which is also a conpound of

formula XV, 1 ~0CRa O WXV Ra where R, R, R3, and R4 are
as shown i R @WeRfam ?aewnﬁa)ev%ﬂ:éa CRanygaRecygdic grgup oa by topi2-mempgredO OH 9 | O OH
H heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and

sulphur,

or -CR'R’R? together form a group of formula

where R is a bond, -O-, -S-, -CH,~, -CH=CH-, -CH,-CH,-, amino or —-N{CH)- ;

R? is hydrogen, halo, hydroxy, C,-Cs-alkoxy or C-Cg-alkyl optionally substituted by hydroxy;
R* is C-Cg-alkyl substituted by -NR’-CO-R®, -NR*-CO-NH-R”, -NR*-SO,-R%,

-CO-NR’RY, or -O-CO-NHR",

R’ is hydrogen or C;-Cg-alkyl;

R® is C,-Cg-alkyl or C~Cg-alkoxy in either case optionally substituted by a C,-C,s-carbocyclic
group or a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected
from nitrogen, oxygen and sulphur,

or R® is a C;3-Cys-carbocyclic group or a 5- to 12-membered heterocyclic group having at least one
ring heteroatom selected from nitrogen, oxygen and sulphur;

R’ is a C5-Cys-carbocyclic group;

R? is a Cs-Cys-carbocyclic group;

R’ is hydrogen or C,-Cg-alkyl;

1% i hydrogen, C;-Cs-alkyl optionally substituted by cyano, amino, nitro, carboxy, C,-Cs-
alkoxy, a C;-C1s-carbocyclic group, or by a 5- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur,
or R is a C;-Cys-carbocyclic group or a 5- to 12-membered heterocyclic group having at least

one ring heteroatom selected from nitrogen, oxygen and sulphur; and
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R is a C5-Cys-carbocyclic group;

4. A compound according to claim 3, wherein

R! and R? are each independently a C;-Cys-carbocyclic group or a 5- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur;

R? is halo or hydroxy;

R* is C;-Cs-alkyl substituted by -NR’*-CO-R®, -NR*-CO-NH-R’, -NR’-S0,-R®,

-CO-NR’RY, or -O-CO-NH-R",

R’ is hydrogen;

R% is C-Cy-alkyl or C;-Cg-alkoxy in either case optionally substituted by a Ci-Cs-carbocyclic
group or a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected
from nitrogen, oxygen and sulphur,

or R® is a C;-Cys-carbocyclic group or a 5- to 12-membered heterocyclic group having at least one
ring heteroatom selected from nitrogen, oxygen and sulphur;

R’ is a C5-C s-carbocyclic group;

R®is a C5-Cs-carbocyclic group;

R’ is hydrogen or C-Cg-alkyl;

R is C,-Cs-alkyl optionally substituted by cyano, C\-Cg-alkoxy, a C3-C s-carbocyelic group or
by a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R' is a C;-Cys-carbocyclic group or a 5- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur; and

R is a C3-Cs-carbocyclic group.

5. A compound according to claim 4, wherein

R' and R? are each independéntly a Cs-Cyy-carbocyclic aromatic group or a 5- to 12-membered
heterocyclic group having at least one ring heteroatom selected from nitrogen, oxygen and
sulphur;

R? is halo or hydroxy;

R* is C-Cg-alkyl substituted by -NR*-CO-R?, -NR’-CO-NH-R’, -NR*-80,-R®,

-CO-NR°R"’, -O-CO-NH-R", -O-CO-R" or -CO-O-R",

R’is hydrogen;
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RS is C-Cy-alkyl or C;-C,-alkoxy in either case optionally substituted by a C3-Cyo-carbocyelic
group or a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected
from nitrogen, oxygen and sulphur,

or R® is a C3-Cye-carbocyclic group or a 5- to 10-membered heterocyclic group having at least one
ring heteroatom selected from nitrogen, oxygen and sulphur;

R’ is a C3-Cyp-carbocyclic group;

R® is a C3-Cg-carbocyclic group;

R’ is hydrogen or C;-Cy-alkyl;

R is C,-C,-alky! optionally substituted by cyano, C;-Cys-alkoxy, a C3-C;g-carbocyelic group or
by a 5- to 10-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R' is a C;-Cyy-carbocyclic group or a 5- to 10-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur; and

R" is a C;-Cy-carbocyclic group.

6. A compound according to claim 1, which is also a compound of formula XTIV
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H3Q\~ Ol OH CH3 HO105 Wand RBRR2 HOH "~ 0 \S, NOH / 2?1 If N'O
OOH \/ ON,/ N4 NOKHON/ 8 A conpound according to any one of the
preceding clains in conbination with another drug substance which is an
anti-inflamuatory, a bronchodilator, an antihistam ne, a decongestant or

an anti-tussive drug substance. 9. A conpound according to any one of the
preceding clainms for use as a pharnmaceutical. 10. A pharmaceutica
conposition copp-si get-ive—i-hgredi-ent—a—coRpouhd-according to any

one of clains L+t dBy T ccorging—to any one of
clainms 1 to 7 for t manuflact ure of medi canert foPPt he freatnent of a
condi ti on nmedi pt ed t he rnuscari1iing eptor.| 12. The use of a conpound
according to ahy one|of cldins 1 to"7 flor {he marfufacture of a nedi cament
for the treatnent of an inf{l anmatory or Wi c |condition, |particularly an
i nfl ammat ory of obs ctivg airways disease. 13. [A progess for the
preparation ofja co und of forrula | as clainmed in claiml which
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NI |1
defined in cla

her ei nbefore defined and X i s chl oro,
preparation of conpounds of fornula I
-NR5-CO-R6 where R5 and R6 are as defined in claim1,

by

iml, with a

ON or a protected formthereof where R,
conpound of fornula I11
i odo;
where R4 is Cl-Cg-al kyl

brono or

R and R3 are as
R-X111 where R4 is as
(B) for the
substi t ut ed
reacting a

compound of formula IVR I . R2 ONCCR3 O NIV TI~NRH or a
prot ect ed for pthereeq—where—R—R2 A and R5—afre—as—gefned in claiml,
optionally i & AR ¢—ef—a—ecoupTRg—agent—and—t-denol es
G - C8- al kyl ene i pound of  f offmul &%V 0 C(j V phere R6 is as
defined in claim1l an am de- m dvative thereof spych as an acid
halide; (C) faor the preparation of c8np hnd‘s of flormula | where R4 is
Cl- Cg- al kyl substituted by| NR5-CO N Where R and R arp as defined in
claiml, reactfing a corrpound of foruka IV or aiprotected formthereof
wher e R R2, R3 an Roar¢ as defined in ctaiml anggl depotes
Cl- C8- al kyI ene, conmpound_of_fopjmula VI O=C=N-R7 VI 1D7 where R is
as defined in clal ; (D) for t eg{)ep tion off conpounds)of formula I
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0 X-SR8VII 0 where R8 is as defined in claim1l and Xis halo; or (E)
for the preparation of conmpounds of formula | where R is G -CS-al kyl
substituted by -CO NROR10 where RO and RO are as defined in claim1
reacting a conmpound of forrmula WVIII RS 17 R2 r\'~-O-C-C Ra NVIII 1CHT"
C O or a protected formthereof where R, R2, and R3 are as defined in
claim1l and T denotes C -Cs-al kyl ene, optlonally In the presence of a

coupl i ng agentg ur,un iz C%ﬁ#ﬁ§=j§£..vut:vc t-heregf—sdueh as an acid
halide, with a ot rW' e XER—HNAX—RAgwherf R9 and R10 are
and i in galt or

as defined in [clai Peﬁfw rimg the produ B
Zzwitterionic florm eIiJ? F
H " OH
\@ /\ﬂ/\i/\o |
I
= OH
Y, Y

e} N/N

¢ vo |

dao
LLE B2
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8. A compound according to any one of the preceding claims in combination with another drug
substance which is an anti-inflammatory, a bronchodilator, an antihistamine, a decongestant or

an anti-tussive drug substance.
9. A compound according to any one of the preceding claims for use as a pharmaceutical.

10. A pharmaceutical composition comprising as active ingredient a compound according to any

one of claims 1 to 7.

11. The vse of a compound according to any one of claims 1 to 7 for the manufacture of a

medicament for the treatment of a condition mediated by the muscarinic M3 receptor.
12. The use of a compound according to any one of claims 1 to 7 for the manufacture of a
medicament for the treatment of an inflammatory or allergic condition, particularly an

inflammatory or obstructive airways disease.

13. A process for the preparation of a compound of formula I as claimed in claim 1 which

comprises
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(@)

(A) reacting a compound of compound of formula II

or a protected form thereof where R, R? and R? are as defined in claim 1, with a
compound of formula I11
R—X I

where R is as hereinbefore defined and X is chloro, bromo or iodo;

(B) for the preparation of compounds of formula I where R* is C;-Cg-alky! substituted by
-NR’-CO-R® where R* and R® are as defined in claim 1, reacting a compound of formula
IV

or a protected form thereof where R!, R%, R® and R’ are as defined in claim 1, optionally
in the presence of a coupling agent, and T denotes C;-Cg-alkylene, with a compound of

formula V
0

o
HO—C—R v
where R® is as defined in claim 1 or an amide-forming derivative thereof such as an acid

halide;

(C) for the preparation of compounds of formula I where R* is C,-Cg-alkyl substituted by
~NR’*-CO-NH-R’ where R’ and R’ are as defined in claim 1, reacting a compound of
formula IV or a protected form thereof where R', R%, R* and R’ are as defined in claim 1

and T denotes C,-Cs-alkylene, with a compound of formula VI

O0=C=N—R’ VI
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(ii)

where R is as defined in claim 1;

(D) for the preparation of compounds of formula I where R* is C;-Cg-alky! substituted by
—NR®*-80,-R® where R’ and R® are as defined in claim 1, reacting a compound of formula
IV or a protected form thereof where R', R?, and R® are as defined in claim 1 and T

denotes Cy-Cs-alkylene, with a compound of formula VII

X—ﬁ"“R
O

Vil

where R® is as defined in claim 1 and X is halo; or

(E) for the preparation of compounds of formula I where R* is C;-Cg-alkyl substituted by
-CO-NR’R" where R® and R" are as defined in claim 1, reacting a compound of formula
VIII

T 2
R
-
O\C/C\3
i R
. 0
IT] Vill
T OH
\ﬁ/
]

or a protected form thereof where R', R?, and R® are as defined in claim 1 and T denotes
C-Cg-alkylene, optionally in the presence of a coupling agent, or an amide-forming

derivative thereof such as an acid halide, with a compound of formula IX

HN IX
N
R™

where R’ and R'® are as defined in claim 1; and

recovering the product in salt or zwitterionic form.
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