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This invention relates to organic conpounds, their
w@em@pasavo on and use as pharnmaceuticals. | n OPET/BBPeL004605
the invention provides compounds of formula | Rl R2
O1C1I C\ RB M R4 insalt or zmtterionic form
wherein R1L and R3 are each independently a
C3-C s-carbocyclic group or a 4- to 12-nenbered
het erocyclic group haQRGANIC COMROUN®S i ng het er oat om
sel ected fromnitrogen, oxygen and sul phur, or
-CRI R2R3 together forma group of formula R2 R where
THR ingermiobaeldtes t@erganiScompGiiRis, theiChire@hkation @GR -u@HD- pharmaceuticals.
amno or -N(CH3)- ; R2 is hydrogen, hal o, hydroxy,
Cl- Cs-al koxy or Cl-Ca-al kyl optionally substituted by
In loyiel aapest;the RéentonGlro Glesaddmpousddsitiotruiled by - NHRs,
-NR5- CO- R6, -NRs-CO NH R7, -NR5-S02-Rs, -CO NRORI1O,
-OR', -O-CONHR12, -O-COR13 or ROQOR14, or R4 is
C3- Clo- al kynyl optionally gybstiéut d by a
C3- C15-carbocyclic 0 a4 to,12- nmenbered
het er ocycl i ¢ group |havi at hpastRone ring heteroatom
sel ected fromnitrogeh, Joxygen and sul phur; R5 is
hydrogen or G -C8-al RW'; R6 is Cl-Cs-al kyl,
C2- Cs- al kenyl , C2-CloJ§IkynyI or Cl-Cs-al koxy in each
case optionally subsRtuted by a C3-Cl5-carbocyclic
in g{ltoglpzwq{t r@(ng,é (9 Vi}}g-rgenber ed heterocyclic group having
At %45t one ring et er oat om sel ect ed from ni trogen
Rleaxy dénraguadh sndepéndentlps (RE1i-sarBodg8lidgroup ar bdeycl1-membered
b groug.or a ﬁ-ito 2-nenberqg he%eroc%cli? ﬁ{og having d
eSOV AR N 18 HJCAEL NG Tk ST SEPREECf FISH R EgyQYBen an
sulpkyigen and sul phur; R7 is a C3-Cls-carbocyclic group;
@éqggll 096800 PCT/ EP208?1/ 00f1605 2 Rsis a
Or £z S BFFBSE M E8'GPB P IORY'd s hydrogen or
G -C8-al kyl; R10 is hydrogen,
substituted by cyano, am no,
al koxy, a C3-C s-car bocytNc-0
12- menber ed heterocycli oup
R

Cl-,C8-al kyl optionally
itfFo, carboxy, Cl-Cs8-
Qr by a 4- to

where R is a bond, -O-, -§-, -CH;-, -CH=CH-, -CH;-CHa>-, amino or ~N{CH3)- ;

R? is hydrogen, halo, hydroxy, C;-Cs-alkoxy or C;-Cs-alkyl optionally substituted by hydroxy;
R#is C1-Cs-alkyl substituted by -NHRSY, -NRS-CO-R¢, -NRS-CO-NH-R7, -NR5-SO;-R8,
-CO-NR?R10, -OR!, -O-CO-NHR2, -O-CO-R® or -CO-O-R4,

or R#is C3-Cyo-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 nitrogen,
oxygen and sulphur;

R’ is hydrogen or C;-Cs-alkyl;

R¢ is C;1-Cs-alkyl, C;-Cs-alkenyl, Ca-Cio-alkynyl or Ci-Cg-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-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-Cjys-carbocyclic group;



| east one ring heteroatom selected from nitrogen,
oxygen and sul phur, or R10 is a C3-Cl5-carbocyclic
W@r@4poasn0 a 4- to 12- nenbered heterocyclic gr oRQI/RPRDHE4605
at least one ring heteroatom selected from nitrogen,
oxygen and sul phur; R11 is hydrogen, G - C8-al kyl ,
ROV LBz el kil atgralgroxy or G- Cs-al kyl -O RIS " R12 is
C s-car ocycllc group; R13 is d-CB-alkyl or a
Rtsiwﬂggé@PbQCQQPWU,group, R14 is hydrogen, a
C3-d s-carbocyclic group, d-C8-al kenyl, or
Cl -C8-al kyl optionally substituted by a
RE3s lydsogens Gobyelkivt optianapPy subsdturershyi ayapo, amino, nitro, carboxy, Ci-Cs-
I u T
ol s ARSI e B BT 438 bed Ritrgeylic g raving a
les&u los¢ ringhetdtoapma sedectddefrom oirpogemf ey gadartdosutdmr.be
orglggﬁs:i gﬁs 15 %a?{vocggl?c O%Eulg&’ ag ‘r’f] E%ol n%%:rﬁg%ed Eetgr%oc%chlc%roq{p Kaving at least
mm@&h@mm@@hM&w&wwmmmwmhaan
denotes strai ght chain or branched al kyl having 1 to 8
carbon atons. Preferably, C-Cs-al kyl is d-C4-al kyl .
R"@ hyfdBogrnk CI-€palkyh CiuSedk el alsrmlkietyairds -Gt alkylgDHR g hai n
Rglsﬁgggggeq al kyl ene_ that contains 1 to 8 carbon
to %g?éf OBs. cs- al kyl ene is O -C4-al kyl ene.
RBGQGCEra&&EnydcséEsMSEﬂyh&&ﬁom;denotes strai ght chaln

nched roca r bon chal h ont
R R 0 G AT B or o ket oponally

suﬂmtbteel liy&r@SCuF&ﬁfcﬁvcahlgyoup, gz2d C8-al kenyl " is

" C2- C4- al kepyl ™ Cl o-al kynyl" as used herein
Rﬁéﬁ%gé§§§??g¥@ﬁkc%ﬂ5Pn or branched hydrocarbon chains

that contain tmo to ten carbon atons and one or nore
carbon carbon tr bog?s Preferably "C2-

Terms uaeddprifs sper C""ttﬁ’s‘ g MEE38H4/ 096800

PCT/ EP2004/ 004605 3 "C3- Cls carbocyclic group" as
,used herein depotes a carbocyclic group having 3 to 15

Prirpally spisH R Ted JREADS it BraYR FTTERO M B8 RUsFIRutEs} @ age or more
p&itldagre. gcnch%alslpl@lalabh@ ,brayyc Bnésr #hyBmbaratiol ©F Af! h¥ikals @Escribed.
aromati c such as pheny whi ch can be substituted by

one or nore, usually one or two, C-C4-al kyl groups,
“QLC alpﬂll@yﬁ lukéa HJ:F(QH BerftH&Ntr@BhPERYEb 0BG hMHed 2 Mﬁ:\llgé]?&yh carbon

i ncl udi n i ndany nd i ndenyl, and bi cycl odecyl
MPW&IBGﬁﬁgﬂndﬁH@h#kY1&§aﬁhﬂ i of which can be

substituted by one or nore, usually one or two,

G -C4-al kyl groups . Preferably the C3-Cl5-
“Gakbhdkylend asgeesLipereis danaues aight shaio ey branchagrabkileneftbat contains 1 to

" ohexyl ,

S e T e
C3-d s-carbocyclic group can be substltuted or
(Ejznésugﬁﬁyq’g%sg&ed E rgfrngd‘elhgtq%&\"ﬁ%it ckﬁﬁ%g%rirﬁﬁééjgfdrggargon chains that
coardimowo m tighy, cadmnzosys ar@d er@rahdey Icar(bengarhmtdmybledxonds Preferably

t aIQ yl, C - C8-al koxy,
%E@){éq)@y boﬁfe%ygl C8-al kyl sul fonyl, -SO2NH2, a
C3 ds- carbocycllc group and a 5- to 12-nenbered
Sze 1&:?%%;}7"" a% SRR exrl? %\e/rllorggs s%raxgh?aﬁc’atm g gram:}pe% hy?i‘f-o%grci)%%%mains that
contain two to ten carbon atoms and one or more carbon-carbon triple bonds. Preferably “C,-

Cio-alkynyl” is “C3-Cg-alkynyl”,



ni trogen, oxygen and sul phur. "C3-C8-cycloal kyl" as
used herein denotes cycl oal kyl having 3 to 8 carbon
W@ b@am96800Pr ef er ably " C3- Cs-cycl oal kyl " is PCT/EP2004/004605
" C3- C6-cycl oal kyl". "G -C8-halpoal kyl" as used herein
denotes Cl-C8-al kyl as herei nbefore defined
“Glbstibyded 0ReuRH HIRELIdIBIIARHRE RIAS1RD  15 ri
one, gﬁo)grcgﬁwge hglogen at ons, Pr%féﬁ?ﬁ?& PCfiég- e
cathan GERY for $8mply a wRNPRYF isarRYR, eithercyclogliptakig suglt troFh-Cs-
cy@8alkPes H8MaLA «AANQ! Sienfl! whih YL Sl RldS Rl Rrifore, usually one
defined linked to a parbonyl group. Preferably _
or t@p, ©8Caplkyl gravtsonys bicydicseaupaach pkhiryshadsanyieyclononyl including
indayT £Rrifbdiy ], bRb @; Bl c0ghe! 0 7 6%
- aagy Ler eli nbéft o?g%éfg?%%&g ﬁf Eﬁegh?%lgﬁgi Lg%ﬂb%e);‘ (ge%?&é@%ﬁg%n be
subsgrut@t bapre/P1 hprs; usuglly Ghe @twal, KiyiGetalky! groups . Preferably the Cs-Cis-

MO fonyl ¥ : | e
L e N
cyfolefxgk apvllghep @l.-pb8nd) dngdhmylibof naphithiyli $he Cs-Cis-carbocyclic group can be
PN ST, B YR T3 or oo
cyshog AydroRy, aatioomitr & @f erxgbCy Cs-akylde.gamkihxl/od ehyl), halo-C;-Cs-alkyl, Ci-

- CA-al koxy. . "Gl - C8< oal koxy" a rein ,
Cooflicgt -ttty RV BRI oS 0B et Harbocyclic roup and

a Sub$intentbeckd Heyerocyeliogronp hevihghdeenonad Hng hetpioafoat sdddcyed from
one t.Wo or(}hﬁqg hal ogen atons. Preferably "d -
MR PIETk Y M B 8T C1- C4- hal oal koxy”. WD 2004/ 096800

PCT/ EP2004/ 004605 4 "di (Cl - C8-al kyl )sul fanoyl" as

« d herei,) denaot.es .- S02- NH2 re the nitrogen atom
R IRURTIT 3F BT sin o T GG Sy 30 LR S
Prdfeablyicaf@r@gcldelkyrras  Cyai-eftlomiyy’he the same or
different. Preferably di (Cl-C8-al kyl)sul famoyl is
-S02-N(CH3) 2. "Hal 0" or "hal ogen" as used herein
“ClenRMaRal kg ehsed herloRl R2A8IeNT; -0 alkiyPikthetel nhdf reMRfihdd substituted by
%éoup VI1) of the PerLodlc Tabl e of 5Ienents, which
ong gy mges halegen agormt ipecferp Pl onpriwo qhige palggertiemsnrefgably “Ci-Ce-
halogyIras «Er-ef anphlkyi*hal o or hal ogen is fluorine,
chlorine or brom ne. "Am nocarbonyl”™ as used herein
denotes am no attached through the nitrogen atomto a

“Ce R, RO ar i QHPas uséd hdrBin Wnoth®ORES- 88 yNAURFQENEk QeGiAURked to a
containin | east one rin teroatom sel ected from

at he
carhppylgsenp. sieerdly HadCselkpranbonys isuSadCrakdrabaenot es a
nonohet erocyclic, biheterocyclic or triheterocyclic
. grou?, whi ch may be saturated or unsaturated, that has
Ca-Gewlkyithio”rrg vaecobrsein dranieter Cralkylatsihereibsigse defined digked to -S-.
Prdieably Gy qll ik AR Ol Ahi- T UTY ] pyTTOl Y]
pyrr Ilélnyl, pyrazol yl |n1gazolyl, triazolyl,
tetrazolyl, thienyl, thiazolyl, thiadiazolyl,
i SOLN . . I Hi dinny| _ ' _
d, 9L H*)X)Ll as Qéﬂgfleﬁeéﬂiéﬁotes Q%Idﬁ;dalll{w 65 h%ﬂ%é’f:o?{é defined linked to

i soxazol yl,” pi peri pyr i yrazin
Sopyreralzib{»y‘fC,l-Cm'lkvlmillﬁian is “ﬁi-ﬁ&aéllsnwr}yl’fmr phol i nyl ,
triazinyl, oxazinyl, thiazolyl or tetrahydropyranyl.
Bi het erocycl i c groups include thienothienyl,
“Co€iazadoaly by uisd memimhdeoys strbighzdhaindazwhydhed alkoxy having 1 to 8 carbon

enzpdi oxj N ~ i zol ¥l ~ benzot hi azol yl,
u%ﬁ%. gggﬁébfgfnﬁfﬂgﬁﬁl%%bﬁf?@Pf%inyI. Preferred 4-
“C1-Cs-haloalkoxy” as used herein denotes Ci-Cg-alkoxy as hereinbefore defined substituted
by one or more halogen atoms, preferably one, two or three halogen atoms. Preferably “C;-
Cs-haloalkoxy” is “C;-Cq4-haloalkoxy”.



to 12- nenbered heterocyclic groups include

azetidinyl, tetrahydrofuranyl, furyl, pyrrolyl,
w@yooanadsyd , triazolyl, thienyl, thiazolyl, PCT/EP2004/004605

t hi adi azol yl , oxazolyl, isoxazolyl, tetrahydropyranyl,

pi peridinyl, pyridinyl, pyrazinyl, pyrimdinyl,

“df bi-enatidi) ﬁﬂﬁéknoyb%zlﬁgd)héﬂam d@&ﬂ@ﬁ@@z-ﬂﬂ! where the nitrogen atom is
en2|n1dazol benzodi oxi nyl, i ndazolyl and

subsgpred # faffdmnonf BT Guseplil o heysinbefers etiads trbichimay beyde same or
difftrer:O PAder BB RA[EICHAL AFQANALYIGs SOQMRCERR. be

unsubstituted or substituted at one or nore
positions, e.g. 1, 2 or 3 positions, by any one or any

“I—ﬁ%rn%taldggn ofs 1&9@5&%&%95@5 a Ei’éﬁfe&f Heﬁgllgm%gQ%}deuﬁn(tf&merly group

| uoro, chloro or

|
Wb%th%ﬂiidpélzf a k@aq% Bésmentsavhich maydie, fog cxpkple; f'(l@rgle, chlorine, bromine
| |
or E‘gr‘altu%?/ l}’é%rﬁg{yﬁg/é]l% or }'ih%% ﬁl@ln@ &%&rlr{eecr%romme

di (Cl -Cs-al kyl ) sul f anoyl and Cl-Cs- alkoxy optionally

“A?rH éctah;o gp’das%ecﬁ u%}ﬂ%ﬁﬁ(ﬁ@’y ino a %P‘t_%&}_ﬁjgl_\g@ ﬁ-xreg{i]tgséegdatom to a

stituents 1nc 0XO0,
ca@mnﬂ43ahkylcarbonyl Throughout this specification
and in the clainms that follow, unless the context
requires otherw se, the word "conprise", or
"4V@r12auﬁeoﬁ3residmtﬁrwcﬂ«:gmpp cewsihingrat e greirgigrigteroatpiniselected from

nltro&ten “o@?&%fatngife ur ‘l g;rj %sgd %Qr}%ml 4 ?1%%52 I?. gn%ggﬁetfzroc%c{fllﬁ,ﬁlflheterotcychc or
m}tdn@oepcbct group whith aray b@tsktﬁl‘ated’]dnegfsmufma(s tlep has 4go 02 pingfatoms.

i nt egers 2 096800, 004/ 004605 S.. ..
M SR e B R Aol o B S B0 20 ARG Yl
pyfa@@l&ﬂﬁrﬁldbzolﬁltrxaiolyﬂ tdeeaz € CtHier], \thlecayl fhladizoNt, iRéthiaksiyl,

S ﬁerlo i.c. for erei,n and RB are Fach
oxs eIy elyicie by bt gvalrbpyERy piidacion,
pyrllardm;rmﬁp@dzmﬁsmefmyﬁm ﬁla@h?)ll,l Pxd¥awi,niagdlyl &&Sﬁralﬁyﬂﬁopyranyl

ri ng heteroatom sel ected mnitro
B‘*?Eﬂf%%‘fc BTGP R FO R gawL ngagolty ewéuﬁyygebe%mﬁﬁzalyl
ber%dxo&d@rf]@ﬁdiz&yl Sbe&z&ﬁﬁdolyl‘ tnidaz yndmzl@lﬂa naph@?’ﬁ@lﬁy] Preferred 4-

am no or -
to F%, Orpg;@,erec{j\et@gqéﬂhﬁ g;&ppéfcnic_:%deege }qy§|tet5)ag~ty86)gléqapy furyl pyrrolyl,

SUBISE bR (R¥nyly L3 thlﬁe&haio‘} 1 xaE8tyRlido¥hz b D@ trhhytr8Franyl
pyby§HR5 S]qjNRS}?:ORGMI yqﬁ y-NF\’S-O%lbl $irG8yrany)
pipegdinK RO Ri¢inyl, maﬂnyleywﬂ%zhlen wlm%lzwlxlcksn@thﬂyl
be&ﬁmﬁﬁzdlﬁ ggrz@h@lxﬁlykYﬂ&ékolﬂ@n‘d%ﬁ‘i&t%af&ﬁsﬂla&Ho%?n@i)ﬁylanaphthyrldmyl.

C s-carbocyclic rou
The 4-to 12- membereg heterocychc 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-Cq-Cs-alkyl (e.g. trifluoromethyl), Ci-Cg-alkylcarbonyl,
di(Cy-Cs-alkyl)sulfamoyl and C;-Cs-alkoxy optionally substituted by aminocarbonyl.

Especially preferred substituents include halo, oxo, Ci-Cs-alkyl and C;-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.



menber ed heterocyclic group having at |east one ring

het eroat om sel ected from nitrogen, oxygen and
waeophoispo RS is hydrogen or Cl-Cs-al kyl; R6 i SPCT/EP2004/004605

Cl -Cs-al kyl, C2-C8-al kenyl, C2-d o-al kynyl or

Cl -Cs-al koxy in each case optionally substituted by a

In fecchd a6REOAE YR htforDE 8B onthofindd & (hian fEDET ed

eterocyclic group having at east one ring

het er oat om sel ect ed fron1n|trogem gxygen and sul phur,

or R6 is a C3-0s-carbocyclic gr buRor a 4- to

12- nenber ed heteroc JHaying at |least one

ri ng heteroatom selfect fronfni trAYen, oxygen and

sul phur; R7 is a arbogyclic group; R8 is a

C3- Cls-carbocyclic p; RO is hydrogen;or

Cl-Cs-al kyl; R10 is hydrogen, O -C8-al kyl optionally

substituted by cyano, Ramino, nitro, carboxy, Cl-Cs-

al koxy, a C3-C s-carbocyclic group, or by a 4- to
in ser qrepitTiedihierBMIEYER i ¢ group having at  |east one
R1GhARS Q?Je%El?ﬁid@ n%i@xk &@9‘ Lo Elfc%%@% oPMQn%nlzarHmeered

sul phur, WO 20 800 P /EP2 04/ 605 6 or IS
hetarc@:scl@:lgsomhad@tgy%llftaét Qreaing herereatgm 8@19ctqdzfrﬁ@nn@9w, oxygen and
sdﬁg&@rocycllc group having at |east one ring

et ér oat om sel ect ed fron1n|trogen oxygen and sul phur;
or FAR'R’B’ ngdrhoytomm agro@s obfokyhkla A - Cs- al kyl - O - Cs- al koxy

or Cl-Cs-al kyl-OR15; R12 is,a C3-C s-carbocyclic

group; R13 is Cl-Cs-alkyl or a ®-C s-carbocyclic

group; R14 is hydrogen, & bocyclic group, or

Ci -C8-al kyl optionallyf(s a C3-Cls-

carbocyclic group; and R s-carbocyclic

group. In a third aspect “the Rnvention provides

whEF R Q) Lt et iR PR aringer SNE o

R? ealgldroged ciptaidedidxy, 8:-C3alkbsy 6AChQeyIkly] eprimalipsubstigtdt by hydroxy;

to.12- nenber ed te cl.i i east
R i R B G Oied By SSE LR, NCH R T F oyer Ceang i - sTike
-COURIRIP,,-OR11, ~-CRIGARIRI D geid®R 1f @ DGAROJRBYUP of formul a
or ﬁgis Cs-Cio-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 C;-Cs-alkyl;

Ré is Ci-Cg-alkyl, C;-Cs-alkenyl, C;-Cio-alkynyl or C;-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 R6 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;

R10 is hydrogen, C;-Cs-alkyl optionally substituted by cyano, amino, nitro, carboxy, C;-Cs-
alkoxy, a C3-Cys-carbocyclic group, or by a 4- to 12-membered heterocyclic group having at

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



R where Ris a bond, -0-, -S , -CH2-, -CH=CH,

-CH2-CH2-, amno or -N(CH3)- ; R2 is hydrogen, hal o,
whyaro800 Cl - Cs- al koxy or C -C8-al kyl opti onal PGI/EP2004/004605

substituted by hydroxy; R4 is Cl-Cs-alkyl substituted

by -NHR5, - NR5- COR6 -NR5- CO-NH R7, -NR5 -S02- R8,

2 ’ i
or SR PO I O 1220 B B R b vin s

or@@bﬂ@lhstem@wylcwd:frgmou@om, exygen aud SLQphtwerrber ed

et | &€ pchayi [spat om
RS GARGAE) CoCPERYPCLELAL Bl cLeRtl P, KM MEIR12
Rifyscr Ggen- aarboclycl@&{@m&yl R6 is Cl-Cs- aI kyI or

- al koxy i |onaIIy substituted by
R ol Jdlg@a()rébod? 5ca cz?i%grou C to 12- menmber ed
th sthmdmgyn,l d Cs- @ﬁsmapbd@adlc@om ot €a€tg athyboptiomgllh etbstioagdby a C3 Cis-
Ca%l ect ed f_go ni trogen, oxygen and sul phur, WO

047686880 *¥CT/ EP2004/ 004605 7 or R6 is a

RICB-LLsCoanbeeydicigeowgr.oup or a 5- to 12- nmenbered

het erocyclic group having at |l east one ring

het er oat om sel ected from ni trogen, oxygen and sul phur ;
In B#hirr & agpe€idh&lisres@inomroyided congpoaiids, of fe¥nils Ia

C3-d s-carbocyclic group; R9 is_hydrogen or

d-C8-al kyl; RLO is hydrogen, d RCs-al kyl optionally

substituted by cyano, am no, ni téo/Rcar boxy, Cl1-C8-

al koxy, a C3-Cls-carbo chgr-otp, ,or by a 5- to
12- nenbered heteroc cI groupy haV|Rng at | east one
ring heteroatom sel fromoni trogen, oxygen and

sul phur, or R10 is a @3 C15- car bocyclic gtoup or a 5-
to 12- nenbered heterodycllc group having at |east one
ri ng het er oat om sel ecfed from nitrogen, oxygen and
qt hurtRll S rog d -Cs-al kyl,
in 31t AR Or?fs i®8xy or O -C8-alkyl-OR15; RI2 is
Rlan@RGrsechtibdzpydehdy gadh;-cdbSytisc gﬁbuﬁsr a|5k;d 1Dmembered

hegrrocgcl%:gr%rqggc\éﬁql)l t ouep f&&%ﬁrogﬂay kc%g rf‘ll’éJrramtrogen oxygen and
sulpBuk] s- car bocycl iC gr oup. Preferred conpounds include
t IaI in salt or zwitterionic form where
Ongﬁgﬁg‘g %‘Hb‘hg’ioﬂaé’ggﬁﬂ’@ ly a C3-O s-carbocyclic
group or a 4 to 12-menbered |heterocyclic group

having at |east one ring heter podt om sel ected from
ni trogen, oxygen and sut Pk R hal o or hydroxy;
R4 is Cl-Cs-al kyl subst ¢ 5, - NR5- CO R6,
-NR5- CO- NH R7, - NR5- SO > 0, -OCONHR12,
-0 COR13 or -CO O Ri4, R

where R is a bond, -O-, -S- , -CH;-, -CH=CH-, -CH;-CHj>-, amino or -N(CH3)- ;

R? is hydrogen, halo, hydroxy, C;-Cs-alkoxy or C;1-Cs-alkyl optionally substituted by hydroxy;
R#*is C;-Cg-alkyl substituted by -NHRS, -NR5-CO-RS, -NR*-CO-NH-R?, -NR5-SO,-R$,
-CO-NR’R10, -OR1, -O-CO-NHR2, -O-CO-R"? or -CO-O-R,

or R*is C3-Cyo-alkynyl optionally substituted by a C3-Cjs-carbocyclic group or a 5- to 12-

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

R4 is hydrogen or Ci-Cs-alkyl;

R¢ is C;-Cs-alkyl or Ci-Cs-alkoxy in either case optionally substituted by 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 R4 is C3-Cl O al kynyl optionally substituted by a

C3-Cd s-carbocyclic group or a 4- to 12- nenbered
whedognasyc! i ¢ group having at | east one ring hetEEPBEDOM4605

selected fromnitrogen, oxygen and sul phur; R5 is

hydrogen or Cl-C8-alkyl; R6 is Cl-Cs-alkyl,

or@iEh @ ad kymbq@r%gon%%r alskaxyz-empach h@@%ﬁ:y@[&tgr&ﬂahi\}{ng at least
substituted car bocyclic group or 4-

0’?21%}?%?%6”%61@@?68961 BEONo AR BB @uqal%urs east one

Rflsgq;3 @gg%gé;gg@k%bect ed fromnitrogen, oxygen and
sul phur i § a C3-C s-carbocyclic group or a 4-

Riip a 2-Greptybpextlingtoaspocycl i ¢ group having at |east one

Rsrlslg ddaet.£6 t@ 8¢l ected fromnitrogen, oxygen and
| 9 g ro@l m ?33 Ci s-carbocyclic group; R8 is a

Rl@:@ l@soyaf@oﬁyeﬂkvbommalw subrirujed byyeaizsg @mingr, nitro, carboxy, Ci-Cs-

allgxyg 'C%Sdg}/ }:ﬁ‘bw ?r g ?q‘%g%u:ﬁglﬁtg l@gﬁ#&%@é}g%ﬁﬁc gﬂ)gp having at
legBF o@sring k@matoal ekc@dsfrcmanbmym Iopngegraodpukp ur,by a 4-

or Ko s EEEDE §'d85 tgrlg%) Yédqlgetg cﬁgg ou rﬂx%vmg at least
ENER S ATMTCE TN

ring he &r’oat off rom “nit rogen,
orsulqgﬁureroamomﬁil@cte@framGBPrC)l@s oargbmeycttulpmgroup or a 4-

o nber e y QHR,havi {5, one
R AR B L PLRTILLC LR JI% ShePR
Rléusl POuL;s- dRilﬂ)clydxcggrﬁiﬁa,Cls car bocycl iC gr oup R13 is

i S drogen, a C3-d s-carbocyclic
(‘Cscg'éllk(ylcf’sf aarll‘ljk(éH ﬁarboc}/c%f >al kyl optional |y
Rls ustisﬁdMgeh,e@ ﬁyalzkym LCsCoanbacydikigeougp: anp. Preferred
ngon%){a E s_incl %de t hose of formula | in salt or
i 1 VBRI EF® Where RL and R3 are each
i ndependently a C3-C s-carbocyclic group or a 4- to
12-menbered , heterocycl V|n at .l east on
PPGHER ROTRT e ST CBIrEE Bt PR T o11b G CEsig P e ere
RisdildHPUire ed3B ihdepBideatlpt AYTE-0xPocytc gx‘i)uﬁllor @3- & k¥-membered
substj t ut ed b -NHR5, -NR5-CO- R6, -N 5 NH R7,
hetqpgycliggropp ha inges Rﬁ@Ri?)““g Es et @%@i“i’%ﬁé“ §reyeen and
suprQ-O R14, or R4 is C3-C o-al kynyl optl onal 'y

it d by a C3-C s-carbocyclic group or a 4- to
1‘2 ﬁéﬁ%é ®4Yhet erocyclic group having at |east one

R¥ib OCRANGT 0tk &PhLNIIRS, LNRIMO-RF, Omﬁ COQBIFEN-NRASO,-R¢,
suk&?ur R5 |s hédro(gen or Cl -Cs-a 4 yl; R6 is
- O’b‘rc%p &Sa al koxy in each

orGRSECRR - :Qlaﬁ'lyll Mptwmp Is&wghﬁﬂeobwy ACL;- é%&&a&%%ug b £4-to 12-
ar oup or a 4- nbered heter ocyc IC grou avi ng
mejp qr@cbgqter@ﬁ)@h@ gxﬁ)glp havmg at least one ring heteroatom selected from mtrogen

oxygen and sulphur;

RS is hydrogen or C;-Cs-alkyl;

R¢ is C;-Cs-alkyl, C;-Cio-alkynyl or C;-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 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;

R7is a C3-Cys-carbocyclic group;

R8 is a C3-Cys-carbocyclic group;

R? is hydrogen or C;1-Cs-alkyl;



het er oat om sel ected from ni trogen, oxygen and sul phur,
or R6 is a C3-C s-carbocyclic group or a 4- to
wd 2e0amedser ed het erocyclic group having at | easeCT/BPE04/004605
ring heteroatom sel ected from &i trogen, oxygen and
sul phur; R7 is a C3-C s-carbocyclic group; R8 is a
R@s @l R Qﬁ(rypgﬁ.}’cﬁllalw sstQHﬂPed by@ah@ ARG, Q1C;-Cis-carbocyclic group or
- Cs-al kyl optlonally substituted
b>b§/ 4c%%me@bere§ haqemxshc geouphaging aééﬂamcmgéle@r@mméﬁleaed from
mlg}y)g@h dxyded 2hdstipAker ed heterocyclic group having at
| edst one ring hetéroatom sel ected from ni trogen,
oroB] dfeth Carfoals-esibgsivelic srowp ®104 to 13-wamigired beteroerg)ie Braup having at least
Y A RroRoft sclefted HHPABEEA of group having
© east 8nesere|9tﬁg het er ogtoPn @%ﬁg@?é@bklﬁbm ni trogen,
RBxyg§wCancﬁerﬂYpIMFOUR12 is a C3-C s-carbocyclic group;
& | kyl ; and WD 2004/ 096800
RB@?E@&%X%BS%S 9 R14 is hydrogen, a
R€3s Igidsogear bbeat-tarbepydinerowp, G- @salhdrkylor GptGsetigil bytionally
Iitut ) ar bocyclic group. Preferred
SU%%%%%Snb sae@ g}é C?ﬁ?ﬂcg %f(hu%se of formula | in salt or
zwitterionic form where Rl and R3 are each

d . b
Prigrre ﬁgmsnt d¥ﬁ cth%% t%se 0? rrm%?ay lcm salt g{}gwuig?nf)mg é?r Hve ere

erocyclic
RramigRhet eacmahdefpesdadnelytam (flri'@ﬁlﬂbnt}tChO mzrm;: o@)gyg ed 1 24atkmbered
hei%bgy{?:ﬁ{ %rtoga hsg’mg al ?ron?\légr gﬁ&ﬁé R, ) }gf}:gen oxygen and

sulpiivs;- SO02- R8, - CO- NROR1O, -O CO NH- R12 - O CO- R13 or
- CO- O or R4 is C3-C o-al kynyl optionally
stlt%:gg]toi%ygﬁoxﬁy a C3-0 s-carbocyclic group or a 5- to
R“li_ZClmrleQﬂ etbskiaitet BEPTHRE -NRSQD- RAV-NTRY-@O-NHFA, NRgSOZ-RS,
te ect oxygen an
QB G2 NI SO ST BT 1
orQ 48 @, KX ynyil rapabﬁdmgrsulss@iaﬁedap} h apa, }- &'arBé@%ﬁd ﬂéhpdr BY-to 12-
aCS-q%s car bocyclic OP or a 5- to 12- CL&
PetroBsreterYelg ﬁfﬁ)‘;& hﬁ%{\ﬂgﬁ@ €t ong 588 hS'r‘r‘éOaF‘?fﬁ@ BIRGTIOEEN,

o@g&@mmlp}{ulfom ni trogen, oxygen and sul phur, or R6 is
C3-C s-carbocyclic group or a 5- to 12-nenbered

Rﬂélhéilr@é‘ifb‘l’ﬁ @1'6?' B having at least one ring
Rh@t@f(gaﬂl%‘ ) ﬁ%‘“@@ylr Jer@gl 51[&9}%9 1ea&%669§8pt?d?ﬂll§ %@B%@d by a Cs-

R7 is a Cl s-car ocgcmgrou Is a

Ciggarbosycia BBV IR T tg i duppmbery heserwelpfo@rehp bpving at least one ring
hetdrofromakk¥ied 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-Cis-carbocyclic group;

R&is a C;3-Cis-carbocyclic group;

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

R is C;-Cs-alkyl optionally substituted by cyano, Ci-Cg-alkoxy, a C3-Cis-carbocyclic group or
by 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;

R12 is a C3-Cis-carbocyclic group;

R13 is C;-Cs-alkyl; and



R10 is Cl-Cs-al kyl optionally substituted by cyano,

Cl - Cs-al koxy, a C3-Cls-carbocyclic group or by a 5-
wo o00d/A9asember ed het erocyclic group having at | PEEEPDINE004605

ring heteroatom sel ected fromg nitrogen, oxygen and

sul phur, or R10 is a C3 Ci s-carbocyclic group or a 5-

ik ek e r [
RY fgnhéaﬁgger oa g’rﬁrksgé e ?‘#Lﬁjo(%n(% r%%ﬁ’%%%l Sﬁg&hl&tegrﬂsa CorCas-
cagwkyptiogrouRl?2 is a C3- Cls carbocyclic group; R13 is

G -Cs-al kyl; and R14 is hydrogen, G -Cs-alkyl or a

C3- O s-carbocyclic group. Especially preferred
Prcfcmq:rbwuds)uinds:hlemmcmldeslmsobf foonnialldn bald or zsdtteri@ric form, where

1zvvl Aol Qr er
R Bk o B BT B S b eRP T PRT ¢ oppeberse
heﬁbfoctydlc]ﬁem;ehi)emgd leahebmsrmtgy}caltdrﬁatgmosalacthﬁﬂﬂongm&bgére @sygen and
1 He ring heteroatom sel ected from nitrogen, oxygen and
S“@P Phur; R2 is halo or hydroxy; WO 2004/ 096800
E’QTJIEE’QBﬂﬂbQﬂ%OS 10 R4 is Cl-Cs-al kyl substituted by

R 0 N R S SR S,

-CBANRER 1C3OCSOaNKY R -@@0-amad: mOSCbeSIt‘*,I t uted by a
er ed

- ClLo-carbocyclic groyp nme
Or@S%vaa“fY@Y oRsisga @tugtda%?agre Wﬁgo CIEEPHR Yt O 12-
meseagitReErbdyela gholip Qgﬁﬁ% at |easy 6@6&1@9&:@@5&%&1&8@ fkcin nitrogen,

hydr o -C4-al kyl; R6 is Cl-C4-alkyl,

e
OXK%“(’;@ é&?gh&’rl or C -C4-al koxy in each case optionally
R5$§Jl|i>,fiili-d> gfed by a C3- do-carbocyclic group or a 4- to

! h@r ed heter ocycl ic_group having at |east one '
Ré i ﬁ%gcs Yedidar Btk ekt dher senentionp by bstiwyigs Gnfiis-carbocyclic

groupl Y- 10 @D- n&@nlﬁée@he@o@cﬁc g&ﬁp%\%ﬁé hCle St QHPnQé hé&efbatom selected
to 10-nenbered heterocyclic group having at least one

’ e romnitr ogen, oxygen an
from pigropen exvesnawd selpbeted f d

or ﬁ%s&h@{ Clsagrl‘)o%y@hc%%o@ S £ tgqurﬁémﬁ:er&f RlBocydiB glhpthaving at least
C3-d o-carbocyclic group; RO ydr ogen or

ongringheraioriam sdtepeed; fsonmnitrogeny cwgerwmduse fy substituted

R7l;)§/ @ @ oG abkaxy, a C3-d o-carbocyclic group or
2 & pj to 10- negzbgﬁed het erocycl i c group having at

Rsllseéa§t Cm‘f@fb@%@l%t)m,oat om sel ected from nitrogen,
9 or R10 is a C3-d o-carbocyclic
R ‘P%%Qi?&eﬁ%%s‘&gpahwio

nmenber ed het erocyclic group having
Rl%uts Qlt;fasatlkyl opeonallygubstiterdhy oyeneeleCt-elioky,arinCisrcogmnyclic group or

by %?3{9(?22- %wgﬁ{%ﬁ‘?wﬂ@ ro§p ﬁav%g 3919359 grqé)r(i)r?é/ Eétér%at% Odtlcted from

nitrogen, oxygen and sulphur,

or R0 is a C3-Cys-carbocyclic group or a §- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R22 is a C3-Cys-carbocyclic group;

R13 is C;-Cs-alkyl; and

R4 is hydrogen, Ci1-Cs-alkyl or a Cs3-Cis-carbocyclic group.

Especially preferred compounds include those of formula I in salt or zwitterionic form where
R and R3 are each independently a Cg-Cio-carbocyclic aromatic 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;



R14 is hydrogen, a C3-C o-carbocyclic group,

d-C4-al kenyl, or d-C4-al kyl optionally substituted
Wy00a/06530Cl 0- car bocyclic group. Especially prePEr/ERD04/004605

conpounds include those of fawnula I in salt or

zwitterionic formwhere Rl and R3 are each

R# is@m@ﬂ%ﬁ@%s}ﬁt&e% QrARE ANROQYG IR C. I\ﬁ(SO(EgtNPI -, ONRS 90, k¢,

mber ed ' heterocyclic group having at | east

CW"W%Q@@&M&%W@S@Q&?M ¢PdRALt rogen, oxygen and

or I@“‘Est i tshatll%ytéptﬁ%ﬁ&%mmﬁﬁggd%%%ﬁémlﬁéeg’g&ig?\l&%%r 2 4-to 10-

memnREd BgRroRBclic gr @@ INRDR1D Jeast@nEDnHeRIA tom GlamedRr8maritrogen,

or R4 is C3-C8-al kynyl optionally
OXY§ ?%53{3 ed’ by a C3-d o-carbocyclic group or a 4- to

R51:k(1)1yd1mgnbelr@dChetkekocycl ic group having at |east one

r at.om sel,ec f omnitr en d
re S OO SELet LR L LRSS org LB S0l + o
CwREﬂb’OER‘Il@@ddLWGO% to ]lI Mnb%ecﬂetéﬁdcy@hé(ydoup 62viGs aaleksy oyib ring
each case o&thonal |y substituted by

or Cl-CA-al kox n
hergfopegm %ﬁt@éﬁ%%w&gf% OGVEAG SR t o™ 12- menber ed
or Ikreik er@@ﬁe—lc:hr(bogyrcbu prdug\or AgH- & 10- &aﬁibe&ddhefermdlc group having at least

roat om se d fromnitrogen, .0 en and sul phur,
one e OGSt ey HOSYEY PR Up P 4 o
R7 $Q-Qre0bestdcyrlit gfaapycl i ¢ group having at Ieast one
Rs K et er oat m sel ected fromnitrogen, oxygen and
Sd1'ph ?Carﬁ?qf “&'¢B8id o-carbocyclic group; Rs is a
R? i€Byflogercar Oocyelky; group; RO is hydrogen or

R“’bajcgéa?’l&yy @eral%aftﬁ)awfe%i&% R ag‘g@ C?élg’? GOl sroup or

by D¥- @ W-mé@bdd REERRYEM gRRIpE0GY Gk eastBne Widg Makkdfomelected from
| east one rin eteroatom sel ected from nitrogen,

m“@&‘iﬁg@ﬁ”&ﬁ&“é@‘%ﬁ or R1I0 is a C3-Cl o-carbocyclic

or }gm WCQCloacaf'fbocSlQlc]é)oﬁﬂa@pﬁ‘i-et@ 108h &R RGYFhdt&roBf AHBrdi@\HaRBig at least
| east one ri n? het er oat om sel ected from ni trogen,
g o)

onedxgzg*tsﬁfr%emsse epRd FromRirogen, gxye30 epdseaocyclic group;

Rul%lg’}% @mqargcyagg%gup and R14 is hydrogen, a
o- car bocyclic group or C -C4-al kyl optionally

R® éybsCi-elivbdndy a C3-C o- carbocyclic group. Especially
me@d%geﬁd @@ng&yahég}owfdltﬁeamémﬁ%r @;fhsc‘&rlmbgtc% A1y

salt of zwitterioni ¢ form 'where are e
subjtiteieeg b det Crp-carbosyaic graver bocycl | c ar onatl C group or a
5- to 12-nmenbered heterocyclic group having at |east

one ri nfg het er oat om sel ected from ni trogen, oxygen and
Especially preferred compounds include those of formula I in salt or zwitterionic form where

R! and R3 are each independently a C¢-Cio- 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 C,-Cs-alkyl substituted by -NHRS, -NR3-CO-R¢, -NRS-CO-NH-R7, -NR$-SO,-R8,
-CO-NR®R10 -O-CO-NH-R!2, -O-CO-R® or -CO-O-R4,

or R*is C3-Cs-alkynyl optionally substituted by a C3-Cio-carbocyclic group or a 4- to 10-
membered heterocyclic group having at least one ring heteroatom selected from nitrogen,
oxygen and sulphur;

RS is hydrogen or C;-Cs-alkyl;



sul phur; R2 is halo or hydroxy; R4 is G -C8-al kyl
substituted by -NHR5, -NR5-CO R6, -NR5-CO NH R7,
wo NR3/0%682 R8, - CO NROR10, -O CO NH R12, - O COPEI/BPDN4/004605
-CO-OR14, or R4 is C3-C8-al kyjnyl optionally
substituted by a C3-d o-carbocyclic group or a 5- to
¢ _Renbar gd ~h CyGhic p_having at. | . i
R B CRRE: S PR e A e R HusyEBEleiifed by a
Ciosaatlplopelic gRBup er hy-diodgememiRBed set@beychic gitduplhawing at least one ring
O -CA-al koxy. in either case aptjonally substituted by
het%roff%l i‘f-c%)érfﬁ%‘&?‘gf‘ig&“’ odcly %elﬁlpangrsujgggr-’ to 12-nenbered
or Reis er@egeicabogydiagrdawirngt-at 10-eaxstbetsdehetdrogychegrenpabdng at least

selected from nit.rogen, oxygen an ul phur, or R6 is
oneiregfegieroit SR8 GPisa S ako a7 e nerber ed
R7 Rat@rOpyatbeydic@ugughavi ng at [ east one ring
RS het(frsreato sel.ected from nitrogen, oxygen and sul phur;
R7 75-4ERE D ERM Boeycl i ¢ group; WO 2004/ 096800
R® RETHEE20040004605); 12 R8 is a C3-Cio-carbocyclic

graup; i s.hydrogen or, Cl1-C4-al kyl ;,, RLO i _
R10 ﬁg&ﬁ'&ﬁﬁg’bpp%‘ﬁ\;ﬂ%ﬁ SF'Vt@UWS%Y??%ta(léﬁgkaaﬁ @—Cm-carbocyehc group or
by 4= (ATEMk@KYred Aeteoctd R-gBAIPTIRG IR dt feald SHERin@ hetddyatd@mBelected from
. to 10-nenbered heterocyclic group having at |east one
nithOEeHy OXEFBPH4 B YRl ected from nitrogen, oxygen and

or RULPNTE-CiPEarBIQ clicSgraufdr £40roCRLROGYELE GetBfRidlic @Foud Miving at least
to 10- nenber egﬁﬂhgt erocyclic group havinpg at |east one
one figgheEEPRPBRIHICE d108E RiE9ss s SrTen P8 §8RN Xy gen and
R12§4h PRUAL, o-cARBEcykBe @obg O 0- carbocyclic group; R13 is
3C_:I - C4- al ki/l ; ‘and" R14 is hydrogen, d-C4-al kyl or a
RUagCefoatkaboeycl i c group. The conmpounds of formula |
R148¢ By YRS TAICY,,-84MBR RS 8) bS C;-CaliGPb St AU §stibu®d¥by a Cs-Cio-
are pharmaceutical 'y accept abl e counter ions
carbefyfliciragp. for exanpl e, fluoride, chloride, bronide,
iodide, nitrate, sulfate, phosphate, formate, acetate,
trifluoroacetate, J)r opi onate, butyrate, |actate,
Espegialhyapreferted comapendsmisodnduderthpssaf éormplabinrsalt @r zwitterionic form
wh@gnzoate, p-chlorobenzoate, diphenyl- acetate or
tri phenyl acet ate, o-hydroxybenzoat e,
R gndhytigre eydheind epen dently-ahyel€ oxyrimpidlinat amicZroemetmiytio 12-membered
.3- noXx: | 8- 2- ; .
e 2P R e R R A% romp o, gpreen and
sulfrmryyul a | that contain a basic centre are capabl e of
forymn id addition salts, particularly
2 .
R lﬁﬁgllrrgrr%rgl af‘%x ally acceptable acid addition salts.
R* BltarCredley tsilosaitdtyd by SFHRABNR &00O-R ¢, MR- COaNHsRY, t NRHSO,-R8,
Al ompung &f £.or puka ;i nclude -t hose of inorganic
Ccéulg\ﬁ(dgg, ’f@?ﬁtgxglﬁnpl{le’, 6u§§o$éﬁél¢§§@i ds such as
or yid IGastabkying! eyricthallhyrdisimbdddyyi £CaCioetarboggkliolpreup & a8itd 10-
o, hggroiodic . : .
membered heterocycli¢ group having at least one ring heteroatom selected from nitrogen,
oxygen and sulphur;
RY is hydrogen;
Ré is C;1-Cy-alkyl or Ci-Cs-alkoxy in either case optionally substituted by a Cs-Cio-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 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-Cio-carbocyclic group;



acid, nitric acid, sulfuric acid, phosphoric acid; and

organi c acids, for exanple aliphatic nonocarboxylic
wa@eoodsosoch as formc acid, acetic acid, PCT/EP2004/004605

trifluoroacetic acid, propioniig acid and butyric

acid, aliphatic hydroxy acids such as lactic acid,
RELLIG ALl focldiE LAREE acid or malic acid,

I carboxylic -acl tich as maleic acid or succinic

R%@hwﬁoaﬂuwdin64ekyboxyl|c aci ds such as benzoi ¢ aci d,

K51 CL ORI s NGRS UL 960, PE: ot o o

byos Wdrl@nybemad betemicytlic grdwpdraeing be}emlotne aiog dieteroatom selected from
dr n Iene- 2-carboxylic acid or

’“%Of% %ﬁ%ngg BPehe 2-carboxylic acid, and sulfonic

ordt'P ctsa @ﬂen casbocmsltclwmqmﬂ € ono dOaﬁdmbeﬁe’d earpeyetis gtouprhiaging at least

ar ed conmpounds  of
o G Tty Bt T e BPn PR b PR SRAES Compounds
R%ﬁsé@f@ukaﬂkxmhmqhomgnta|n acidic, e.g. carboxyl,
o) e al so capabl e of forning salts with bases,
R?ﬁ”gb?i#gﬂré‘ipharnaceutlcalIy accept abl e bases such
Riags Hydegen Wel-Cq-alkploove CRChkarkakiclic gtipabl e such salts
include netal salts, particularly alkali nmetal or
al kaline earth netal salts such as sodium potassium
THERGRSS Litkd® AfoellS T b dhaletSary Bhm®aldns sals! BuiBle counter ions are
2004/ 096800 PCT/ FP2004/ 00460 13_ammoni a f? , ' _
PhaHRIFRRGUY PewPIAPIeAOURISE 18 E1cbdyignfs ex#PRlgsIggride, chloride, bromide,

iodi@t, 8k &Y Gl fEreDRISABh AL GBrAse, a@étﬂ@nﬁfﬂ%mcﬂﬁéme, propionate, butyrate
benz | am nes or yr| ine. These salts may gre par ed

la‘f‘i“ﬁarﬁ”é%fﬁﬁéﬁﬁ%% Btlates Brlgeeasurcipfe. SBHAR s arqh FEPeZPRfe: diphenyl-

ac@cﬁ@c&QHﬁl%ylaQ&%o&'ﬂﬁ&oQ{'beﬁ%a@J |p5hyUrJ)J%Enz%9f&t @h?droxynaphthalene 2-
aci d g boxyl, groups may al'so exi st

Ca&hwltaaer ﬁéw rWﬂwhth%em?afaébwwe,awﬁﬁlaﬁmewﬁoeemarné.bewesulfonate
conmpounds of the invention contain at |east one
asymmetric carbon atomand thus they exist in
Carrrpupieefiormplailchat cpniain 4 basiq ssame piecapdtiesf forming acid addition salts,
paWic’ﬁﬁaW ?afrﬂ%e@@éa'lly%cc%ﬁg@ﬁe RO fon Tl TBLER celuﬂczﬁgsa‘ééeptab]e acid

wher e ditional as tric centres exi st t e prese
adiitipa selisorf the S@np@mMé@@lﬁml inclugdelthpseiefdhorgpnic agids,for example,

hygﬁ)th'aﬂceaélés%@k( s Q}Sdrml.lldrxcaﬁxd?h%rg&ggmc &id):hydrobromic a.c1d] qr hydroiodic

| ast ereoneric ‘m xtures ereof. Specific especl
acigs pitwe xaidi SGkﬁnmmn@lsphowftOhe agidyandtdrgamiaaads, flrsample ahphatlc

mcqﬁﬁgrrbbgﬁ{% «J&E{s %h&aistfg{]rrélc gc&ihaecelil Tl ok ﬁ??]ro pe%% %c1|aa$>/ %iplr%)él.lc acid and

stereochemstr osi qui nucl
buTihrie aicidy elitiaoin hadhsxay pcidwu;thss lcyir aidsgrit amdt taetaric acid or malic acid,

ol .at i. nd formu
dlc%rlfoq(?kfgcrlgg; scl:Jth; ﬁg %g}%Pc ac1aS or saca 1 é%(rifpaé'axﬁlmgc ?arngygh agldf ?uch as
be%ic dcid3p- ﬁf@bber@oi\c alald3 dibl)eriyllacet@ Nid (Mtr@hm}di&ﬁt edd, faommtic
hygro]gcpr ﬁlgifgs \s’\@c 35 o%l')fdroxybenzmc ac1aa p%yg oxyg rnezlo{c]:ba%fdoﬁ %ydroxynaphthalene-
2-carboxylic acxd 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 I 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 particular 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, magnesium or calcium salts, or salts with



conpound of forrmula Il R4 X 11l where R4 is as
her ei nbefore defined and X is chloro, brono or iodo;
w@ Bo4baasod he preparati on of conpounds of for mub@r/EP2004/004605
where R4 is O -C8-al kyl substituted by -NR5-CO R6
where R5 and R6 are as hereinbefore defined, reacting
algné_‘f_)/ ggg%%?%%z%%&[lWéé&fMe\%ﬁl@ﬁﬁ1g956<§-qgterocy%c beisis Scl).lCh as
ethgnqlamings, Reprylagpings gsrmotidiceed hﬁss sttt thay koprepgred &omicompounds of
fo%ulaﬁ%y%%\&a%aﬁrfg {:ﬂﬁg ?ﬁ{c@dd}psef@&g dju%fdk QFQrmuQﬁttth%HaYn acidic, e.g.
in the 'presence o 1 ng age% denot es
caBbox0d:-2ad sl redvealsoni iy aazwwrrprwmh dte q‘txaremﬁra ajingpnium centre.
HO Cl-Rs V where R6 is as hereinbefore defined or an
am de-form ng derivative thereof such as an acid
Tha¢dngeundCpf dhe invehgorpraapan at lean ooé axymmucndgbmi atom and thus they

SR B A I AL PR EG B o oo

mépafienebh, casaazdteirmgdchtloxtad) mqy(rumirl@éentres evuétahd Mesﬂnt &nvention also
rﬁer%‘éeelesﬁ]%ﬁ‘?lgrdgl e; O%tlcaﬁgﬁcalv.i’.lsgglﬁé aéswe'&as(rgxxpulr& Fé clilaster%omerlc
mwittfes,ah@esfpound of forrmula VI O C=N-R7 VI vvhere R7 IS

as hereinbefore defined; (D) for the preparation of

conmpounds of fornmula | where R4 is O -Cs-al kyl
Seeuilfis tei;}ieulhh‘ﬁl preb:yredNBErpSGﬁ’dsRS thdiaventich aﬁdﬁﬂhoRSdeacfr%eaEheremafter in the

her fore d ned, react n rnul a
B e R PSS bOR CREREna thegiinudSined
are as herel nbef ore defined and T denotes

Tl% xgycgrﬁg)lnk s:oep(rggv1de\:,}s/I at glrogesg: ?or tl?eugrgpaggtxgnocr)pu lmallao\L{lnds ofO formula I which

comprises
(i) (A) reacting a compound of compound of formula II
1
| R
ol c ~C N
M R 1
0]

or a protected form thereof where R1, R? and R3 are as hereinbefore defined, with a
compound of formula III

R&—Xx n

where R4 is as hereinbefore defined and X is chloro, bromo or iodo;

(B) for the preparation of compounds of formula I where R# is C;-Cs-alkyl substituted
by -NRS-CO-R¢ where RS and R¢ are as hereinbefore defined, reacting a compound of

formula IV



where Rs is as hereinbefore defined and X is hal o; or
(E) for the preparation of conpounds of fornula I

wobereoddo i s Cl - Cs-al kyl substituted by - CO NRORER2004/004605

where R9 and RIO are as herei Abefore defined, reacting

a conmpound of fornmula VII1 WO 2004/ 096800

PCT/ EP2004/ 004605 15 R R O®RCRy 11 O NWVIII T
OH O or a protected formthereof \lﬁere Rl, R2, and R3
are as hereinbefore |n @ ang,CI' denot es

Cl - Cs-al kyl ene, opff1on i n"Ct he' RY esence of a

coupling agent, orla orm ng derivative

t hereof such as an i hall with a cogpound of
formila IX RO i HNTX "RoO where RO and R O are as
her ei nbef ore defi ned; Tand (ii) recovering the product
in salt or zvmtterlonlcN‘-emh Process variant (A) may

be effected using known'rocedures for reactl ng

ggl Eog(rélénlr dtlentod foeré’ltes erelogwéctarg #11 61%20 m 9 are as?nﬁgelrﬁ)%?ol%g dgfmed
i's opomvaélyl 1emltd preseacmfed:omphng zgemahedi Tcdrenanas G- ganlknylene, with a
sol vent acetonitrile, dinmethylformam de
(Dlvﬁﬁ’mpgung?fh Bﬁom de (DMSO), ethyl acetate or

chl orof orm The reactlon is Qarried out at a

t enper at ure bet ween 200 C E C, cony eniently

bet ween room terrperature nd 80" C. Process vari ant

(B) wiYe R€isQf haeln®eiotsddid ek BOMaRideG8HM AL dedkive thereof such as an
react| ng amnes with carboxylic acids or

ani @eis fh@}‘ﬁ?’ng derivatives thereof such as acid halides
to give am des or anal ogously as hereinafter

described in the Exanpl es. The reaction between

car bekipritke praparariemef qompoandne franya hwharedktis ?lﬁaﬁ#kyéalbstltuted

out y %r'll\ﬁﬂ -QOQIALE ﬁpéré/ ngmd ROLre&X zﬂ@fféln%efore defined, reacting a
di met hyl f or mram de , optionally in the resence of

a ceepppwrf effermulafiyor @)pa@ppcptgd orfnzhereof where R, R?, R3 and R are as
aza ?r{lmtefdr HQLnea a}ﬂg)l"cl?fﬁgé's Cr g’s aMer&n@t\lethl)owdo&'fUmlula VI

hexaf | uor ophophat e

0=C=N—R’ \

where R7 is as hereinbefore defined;

(D) for the preparation of compounds of formula I where R* is C;-Cs-alkyl substituted
by -NRS-SO;-R# where RS and R8 are as hereinbefore defined, reacting a compound of
formula IV or a protected form thereof where R1, R2, and R3 are as hereinbefore
defined and T denotes Ci-Cg-alkylene, with a compound of formula VII

0

I

x—ﬁ—R8 vil
0

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-NRR10 where R? and R10 are as hereinbefore defined, reacting a compound of
formula VIII



base, for exanple diisopropyl-ethylam ne (D PEA) or
triethylam ne. Suitable reaction tenperatures are

wo eaandst t o 50 C, conveni ently room t enper at UPET/EP2004/004605
Process variant (C) may be effsected using known
procedures for reacting amnes wth isocyanates to
gi ve ureas or anal ogously as hereipafter described in
the Exanples. The reaction is co eFi ently carried
out in an organic sol vent fgr ex
di met hyl f or mam de ( DM and Wo 2004/,096800
PCT/ EP2004/ 004605 16 ferabl|y |nFihe presence of a
base, for exanple DIREA, _$uitalde reaction
tenperatures are fromN 78 Cto 40 C, convédiiently
room tenperature. Proce'ss variant (D) may be effected
usi ng known procedures Tar_+@acting anmines with
sul fonyl hal i des to give syl fonam des or anal ogously as
herei nafter described in gRhe Exanples. The reaction
Is conveniently carried out in an organic solvent, for
exaopi protécoaet foyrh frbdraang ice: R(, B¥FInd Rénde ps Béreindéfoye defined and T

th | e DLPEA. Suitable
- oadtiofh ik B PRSonall 'y F5 A BHCEO! b capici a8, or an amide:

confeemirgdekiyatieafitleeigael ad sl &id RilRleewih Yabmpblind &) formyla IX
be effected using known procedyres for reacting
carboxylic acids or amide-foRning derivatives thereof
such as acid halides with &Mnes to &ve anides or
anal ogousl y as hereinafter de8fribed in the Exanpl es.
The tion hetween th xylic, 6 acid and the
am ¥ e‘ie H\P\s pESrE INgretnbe ge%éi‘ﬁ‘i! 3 an or gani c
sol vent, for exanpl e d| mst hyl sul f oxi de (DMSO) or
_.dimet hyl f or pam de optionally in the presence of
(ii) g E%Bbqu“ﬁéga "é’ﬁlPCt ‘Pé?lt @&@ﬁ*ﬁF‘é"‘]—‘NﬂUn and preferably in
the presence of a base, for exanple DI PEA Suitable
reaction tenperatures are from0O Cto 50 C
Progesp yaiAns hh) ay Be phfectednsmedingiva pressawss Frigeasting gringrlidinol esters
with |ha@%§n!§é’§%n% &%Yy :Q%epern%@ﬁf 8 cedk R OMNE RO &d ufh%ﬁ*eacnon is
such as those él sclosed in J. Rzeszotarski et al
conyenigpsly, cagigghut D @gter 31 an prpRic Splﬁt‘fér feaekemnple ageioripnle,
dirRURIfAALLRR (MO 1404 BxidB (D HBOYE @h S cBatecR chloroform. Th
l sgg0| fircati on Ulg 31 8%}%&5?3 " our?gs o? formula 111 0 °F
reagfran ik proviad opt Freytempengtusp h?t@/@erbgop Know 05 (e cenienisstly between room
mpaunds sgé cf ornula 1V may be prepared by
e eprotecting a conpound of formula X R R2 OIC'I C\
R3 11 NOX NQR5/ where R, R2, R3 and R5 are as

 het : . : 0o '
oS LA R LR BESELAR Y
carbertylit wéidx gramiderigimiby denhvasvesshdreafistth @ xid balgleawi giye amides or

ana?dg%‘usly 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-yl)-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 reacting 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



hydrochl oric acid or hydrobrom c acid, which is
conveniently carried out in an organic solvent, WO
wWQ 4036800 PCT/ EP2004/ 004605 17 for exanpl erdi/BREN4/004605
(1, 4-di oxycycl ohexane), and sij tabl e reaction
tenperatures are from 00 C to 60 C, conveniently room
I f
preEeﬁo r?{hlé ?ese‘k%engrgelﬂ%ge? gg‘ eEY) E%;BV\I}]’E%Q g%{éﬁggzg(\.ﬂdn ®@iPeratures are
ﬁo@oﬁpbﬁnd§Ob€ &nwmmbahvbbmtnmymbenprepared by cl eavage
of a corresponding ester of formula XI RL | R2
OCCR3 11 N+ XI I 1-1 T C,O0W\\ 0 where RL, R2, and
Prdedss angaragDheragiba bﬁém&umhgﬂhm&dl procederst@sreacting amines with

- C8-al k d i di
solpa LY 5 b AJGPIE R, SEore DXAAREROR SGF g b pramples
Thé k@c@d&ﬂfp@bmnleﬁﬂychﬁedl eacihad o‘f\gatnh: saiven) fyrcixaiplesdimethglformamide

o e a1 s ORI S B geaceon

tenfPéfarhfds &R A8 BN CGoFOP \CeBdnvehithitiyereaiPle@pedii@¥ane, and
sui tabl e reaction tenperatures are from-20 Cto 40 C,

conveniently room tenperature. Conpounds of formula
ProcdSs aaaarl@ra.@ymapr)e Er?aételaalsﬁgekraarveq)r&aédmg)m rdcARLEAHERylic acids or
Cpnpounds of formula X may be prepared by reacting a
amidsripuring demvatigesiergol ruckrmred palideRyith gringrgo give agydes or
anﬁ%o%klﬁ??tl&reﬁlaﬂ@f dedGfhed 4 tHR B mPMROYAL ki Pk Kk barboxylic
where R5 is as hereinbefore defined,
acigpand trgranam Keopyenicaty cagied PBUP ag qgganic solvent, for example

dlrﬁcf: lﬂH@L}Yf'OQ?&X ‘(:lgmydr' dm?é{.]hylférrﬁilhﬁé QDM@"} IQ;SBBOH.{I \)) IQQHe ?{égen-ge of a

tes d -C8-al kX ene. ‘The reaction conveni en

coupding pgagt,dar eXampdnHdrlighrind prefesebhtin tlﬁeo@re%m EBRAFfOF example
DII%H& t§‘19 Bl AL In?%m%e%%?ersr Letre 1?1 R rCetOfSr P'e ¢ gghg\é}go(?n

conveni ent | eraturé a
tenermagnds  of fornula Xl may be prepared by reacting a
compound of formula Il where Rl, R2 and R3 are as
her ei nbefore defined, wth a conmpound of fornula Xl II
Coipo 2034 6QaR00 1 ReTk kR0 Orlh B UE M parkd bXknewn Gracedire¥¥uch as those

disgf(l)sleld 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 III are known or may be prepared by known procedures.

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

'I‘ 2
R
7
O\C/C\ ,
R
Il
+ O X
N
|
I
SN—Q
R5/

where R1; R, R3 and RS are as hereinbefore defined, Q is an amine protecting group and T
denotes Cy-Cs-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,



O where T denotes C1-C8-al kylene, X2 is chloro, brono

or iodo and Wis a group that is readily replaceable
whyoohpohisegen. For exanpl e when Wis t-butyl theCT/EP2004/004605

reaction is conveniently carrizd out in an organic

solvent, for exanple DVMF. Suitable reaction

t r t o
forgg%\gfe%%gﬁn 1 ?fecrﬁr%)g}r g%l?eg(alg%r)] dg%%;%gbggﬁ%gﬁﬁ %éf’\lgtlu}/es are from 0° C
to 6@r@ndoavedidntlgmdon(iérhpeaa@rdknown or nmay be prepared by

known procedures. Were reference is nmade herein to

protected functional groups or to protecting groups,
Cotripeunyradtfeatuilay, ¥ anp ¥1Inay kixevichiosen bt prepaedbg&noen procedures.

with the nature of the functional group, for exanple

as described in Protective Goups in Oganic
CodpBliidsif Sormiul YWIIBHRe be padpdred. By dMavaddltf 9, codredpontlink @teBof formula

Sons Inc, Third Edition, 1999, which reference al so
XIdescrlbes pr ocedur es SU|tabIe for replacenent of the

protecting groups by hydrogen. Cgmpounds of fornula I

are quaternary anmoni um salts ang nny be converted

between different s fo u;(mg i on exchange

chr omat ogr aphy. The[co unds Gan q§ obtained in the

form of hydrates or| setvates dbntaining a sol vent used

for crystallization: ound® of for ja | can be

recovered fron1react|§h m xtures and purified using

known net hods. |soner such_gg enantioners, nay be

obtained in a conventionglk manner, e.g. by fractiona

crystallization, chiral pRase chronatography or

asynmetric synthesis from correspondi ngly
wha@TRY, lain@ R3la¥e mémﬁéﬂ&@ defiedIT d@%tb§@l ty aBGleh¥ €nd W denotes a

startlng terjal Compounds_of fornul a i n
8roHR élam%:@ag? réplayeazkeck&awémgén sEpr e%mpﬁmftnew is krbetyl Hhergempound
ma? 8E edRl Al ad S{HHEFRE s@r@ngaaa& rergahya/rsémoﬁ@a@a%ﬁﬁowémm acid or

he invention, are useful as pharmaceuticals.

trifjnoseceticrsiqs Whishels comrsniendncasriehowrinan eeganie sobiepo fordxemple
dlok%ﬁuh@sdltalb[é r? H Q&ﬁ%&tﬁ?ﬁls a}/e @&rﬁeﬁl’a@ lt(§4§°ad:tc091 nlently room

Zwtierionic formfor use as armaceut i cal .
temgpgeves. of the invention act as nuscarinic

antagoni sts, particularly nuscarinic M3 receptor

ant agoni sts, thereby inhibiting acetyl choline- induced
Compntndactf ifomudd 156 apdinowms ahay herprepaged byekmiwmpwcydures.

tract, digestive tract and urinary systens. The

affinity (Ki) of agents of the invention at the human
Compsmaifsidﬁifcurnadaal?(yhahb)d praparhBby eaeqiigor conmpounkef formula II where R?, R2

n.a titive filtration i ng assay
and £ T BogiPs® SOMPR LY Porphang e gt 1 00,
scopolan1ne met hyl cyllory-dayLNVB) : Vw)ﬂpo4/096800
PCT/ EP2004/ 004605 19 anbrhnes prepared from CHO
cells stably transfected wiR’h human M3 receptor at 10
r.ot i ncubated with serial dilutions
while thh%ea% siplat %‘F fieeds KAt potne RrQiSFRIGEEIOBP 98- Ry loxyrgrbonyl,
X! as8ayroY BEdned of 1¥do HMi tEREStes @1 aMalyfehe. The Rbktlordl cbeniently

17 hours at roo eratu The assay is carried
carged ongin gn mnﬁﬂ_s ‘ieﬁ%tl DMlli' tSHgatﬁ? Eeaghieiptegyperatures are from

a0 & Bk 20°k, m%hbeﬂlen% Nglbfs%eg %0&19 ReERE:ali 00 sob c1% Tot al
bi ndi ng of is determned in the absence of

t he agents of the i nvention with a correspondi ng

Coﬁﬁpﬁ‘ﬁdstolftf&%u\fé)k‘ﬂ %‘aﬂﬁe gAY WIefa&fng a compound of formula IT where R,

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




Non-specific binding of [3H NMS is determned in the
presence of 300 nMipratropium brom de. Follow ng the
WO nipybadsd®on peri od, the menbranes are harvest eBCDRPOE004605
UnifilterTM G-/ B filter platggcontaining 0.05 %
pol yet hyl enei m ne, using a Brandel TMfiltration
harvester 9600. Filter platesparg dried for two hours
at 35C before the additi-qn—@f” M crosci RiyT™ O
cocktail, and read on a Packayd Topcount TM
scintillator using a 3HScintillation protocol. All
wh&bDsdeases Callgullalend, Xt tdrhtdis, Bbhodr iddo drid Wdk agboup that is readily

ck nd K; val ues deriyved_usi he Cheng- Prusof f )
e B G reisen GO i e WAy - BE] 86 7esUaR Brcvation ently caried
olth@hiBE&Rahic28lveRdRsr e3Pk DMRE SGOIBROMAGHNAEmb&8tures are from 0° C to
Exanpl es herein bel ow generally have Ki val ues below 1
120 iCx comsnicpboherwaes eppm Emperaiye and 69° €he conpounds of
Exanples 17, 34, 52, 54, 71, 76, 96, 114, 138, 159,
170, 190, 209, 221, 242 and 244 have M3 K; val ues of
Compauds obfeynel, X3 200 I 202 loeem or 0210805 epoed bl known procedures.
0. 0046, 0.0002, 0.0022. 0.0007, 0.0007, 0.0007,
0. 0010, 0.0013, 0.0003 and 0.0003 pM respectively.
Whergirefgrenegyia mi de betelnetiorprptetred funcoonad grape by to priosictinggroups, the
aTel carini ept ons; agent t he
PO Poh e BLSRRH B e BORRAT e RO Syl erove for
examgleats edschiped reProtssGar Griups MBOrgaeic Sphtbesis, 7aWt iGrednanhyg P.G.M.
WHIOR RS REPLA L R ER P ORRRHRAS PELS ol Mes procedures
sugelole &drireplacemesnoiothh pretecing gemimps babydrogen. Tr eat ment i n
accordance with the invention may be synptomatic or
prophylactic. Having regard to their antinuscarinic
Caspounids yf forineladgeatsataihatyngnmoniemtsalonaml @ayibetatlvettéd between
.I.he r[sl axation .of bronchial snoot scl e and  the C
dlff%rra?tesfa\ t é?rnbsrtgwcgﬁg% S)ﬁcélf"ﬁecﬁhf%ﬂatoﬁél) Yaf efcompounds can be obtained in
thbfarmcdtdgansésrdrabivas cataibmgrmaluiaded forrpdealllszasivah Campounds of

ORGP hEbFS T BYEF EF o REAC BB 185 8 Bur g TEeet s
Isctherdyl suchAi8 endntid@&d] tay 6& bitainéding ddeelentich8Prhandedfo.g. T Gractional

asgg.anal ogous nodel s. The agents of the inpvention are
Crysfrelraf R e iepRASe Fhf OPAE S 3RO CRBHIM BT io BEY RIS R c@frespondingly
asyiime @RI QIbyrifkddVVB ¥ SofticBIAR@iSe, stabriivd @Wteri@fs. t heir | ong

duration of action, it is possible to adm nister the

agents of the invention once-a- day in the treatnent
Céthps@oios@anasn phirndRelRelly AS8R5Hle sA08MwitefiodiP8rm, hereinafter

nvention conmonly exhibit characteristics indicating ,

refgIIEGiP #lHrENALEs gBerst elefhe VR, atsrieil 9 Rewasrugedy Accordingly
thMrbvBhn (03218004 04/ Q&ﬁ%nEQ‘fﬁ%@aoﬂiﬁ(ﬂ)@léﬁgai:euggl@g%bébﬁ salt or

such as tachycardia, trenor and restlessness, Such o
2GRN faEB dPTRSGE ¢ Phaimrsewtisat abiecagerss of theanyentign act as muscarinic

depRad, $4rESA4S) mut@RHTANSE r@8piFhicafShiRl, ARWD PR hibki ine-
ént reat m=.~l§1tr of o structi ve or Ui nf Itggrr(?rr)ﬁt ory al%}?lwaybs ing acetylcholine
indlics@ seruractipmpf smerth orusclein oHIesPiretdry eraet digagiye diaseaslaginary
Sy;tgm vhich the present invention is applicable include

asthma of whatever type or genesis including both

intrinsic (non-allergic) asthma and extrinsic

led: ) r 1S: al e

e T L
capbe Hersgninpdim campegitiyefiltstion bangeg asselyivioitht thegadindeziledjantagonist

[3@&9}&@{5 sc%gglamine methyl chloride (NMS):



di agnosed or di agnosabl e as "wheezy infants", an
establ i shed patient category of major nedical concern
wana4no®f ten identified as incipient or earlpephr®e4004605

ast hmatics. (For convenienceibhis particular
asthmatic condition is referred to as "wheezy-infant

M\S;%Bgngﬁ%‘e{)are% Bfoﬁp@tggﬁgete I &ggrtftr ?fgé/nad fmh G rtah 88 TRBbeoPhe 10 pg

e evi reduced frequency or
protsiné wietl yare incoharpd withtseidal slilvdens of ehqpgents odchetigvention, FHINMS (0.25

nhﬁﬁerH“}%Edbe&?{er Pfd)rgﬁlhpl%9§§ tyr nty gf{‘%’@t Jt}‘i—t 7. 4% HW %p?zpctroom

ng ‘functi'on or inprove rreactivity
temperatuye. flihe tabray ldtrerrleivmdemeédo bl frmekjmhede e chei preseece of a final

: Lo
d&%’{hg&&ﬂ‘é&rd{e %g{g@}l ocf 1 }1 ZE%EEI%IBIEAI% Po%g/&éts tdete{(ml V\ﬁ%ﬁ‘l the
abs¢nceotthe sgen‘ts)of tex arvphteorasmth arcnrfré@rrmhhg: sybsfimutgl volume of assay buffer.

t t
S N A e
brembjeeBdlowinprie itambiamr p\ermgi, dieplﬁrlrr[tg‘anes ahd)}lid}vagaddjrﬂ@hmljuﬁlterm

d d .
G e AP FiPas fDadE Pol STt o LoiSha Beimae s Plspgcigaparvester
9609. Flhﬁtrhﬁras atetdaett foraw®. honest SarC béferdvae addieibn abMitrokint™ <O’

a fi 0 l.1 y. subst ant Ly ... .
corftgl it "1 AP AL b BaeTy SRS ered L Rptdhgiongrotocol. Al
ICa84 trealtlieted pyich &k BRI ofiXTE- F@@f@hqj'ayka(gé 2RO V416dsidéBved using the
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are al so useful as co-therapeutic agents for use in

W@ ooudiomato on with other drug substances such BSI/EP2004/004605
anti-inflammuatory, bronchodil ghyory, anti hi stam ne,
decongestant or anti-tussive drug substances,

[ jn it r ohstructi : . .
<l Aot Ehlof A Rber s SRR sy ¥oRlimgly being suiable for
ushér en Adbedot @gscho ntreastamp bewels appbpntlaaic oreatrodnt of obstructive or
. th j ct.ivity of such drugs or as a neans of
mb@ﬁ%@?ﬁgg?gaﬁiHgﬁﬁabsaging or potential side effects

of such drugs. An agent of the invention may be m xed

ith one or re ot.her dru substances in a fixed .
il e of PedRBurb i i SRR et P e gpplicable
inde(assaired yf whekair eype @ igamdsis dnvbolisd YotWiidthingie (et dlerdid)@sthma and

ot her, drug, subst ance(s). Accordi ngl he | nvention .
ofimfalet® SRARER R oSG 8% Yo be Frde R ALt acing
tr@sméerotsnjeftgreg. delssrthired onb karabf a4l éxhibifih@Wwhedziigsymptoms and

.bronchodj.l at or,y, ant,j hi st am ne, decongestant or )
diggored QT lsSH  SUISEPARBE!S s THaRYee Rafcatfategory of major
médida Bdicerh aHithSabllertidegtifed Bs trRi}Ee R ey -pKhst RRhS AR, QFor

di fferent &#gr ceg;ical c%nposit%on. Such . .
CORMINNCHINISPATHEURLASHITATS PREFBYE reerrd ires “Whiersiphssgndrome”.)

gl ucocorticosteroids such as budesoni de,

becl anet hasone,  fl uti casone, ciclesonjide or
Prap/ACHS Giicacydn thy Bramant of@sepanel bersvidygsed by ety frogyency or
seb2ityl SREEpr ML 24 IRR BT of b0 QR RO DroREREEARdtYr attack,

. those of Exanples 3, 11, 14, 17, 19, 26, 34, 37, 39,
impyoveggnt ig fungzmnctyan orggpraygd 42 gy PepRstiNih- Fremydnther be

R8I re AR ST eSHEToAShEN OfRpERIAE HREMY Ne WRrapy for or i
700/ 00531, WD 063’%181_43, D 63 B Es vo%gsl%szf%pﬁ o intended
to getriq 1 9Bort WnplerRYs 208k Whe4t egstesgEariesagplegsti-ipflammarory (e.g.

HRRSE OSSR oliflachiS, - ' i
“as noﬁ%@lukést gH%ﬁZ fﬁ?ﬁﬁ%&g??b%%%ﬁ”?%ﬂ?%fﬁggé§%ﬁg ar be
apgarenip|sg bjeftagroneAp i“friooting diGpmgd SiMdrking déping” is a recognised

.y ( - - :
as?%%}t/ g E%r%a@%ﬁéﬁ %%%40?%%%%(?% %g#&té%&%hﬁxg Igrhdecﬁgpad&tensed by
asthjartragk, e fPrbotiessh ghrenedurs ¢IRbYIGHD 6 aMar.& et Bannesjormally substantially

difé%f?éi%z iy P e BBk o M0 B TR e o

ogyo), WD 03/104204, WO 03/104205, WO 047000814, WO

O S8R A0% 0 GEORSE5E P Sl B R o

inggoon stappbcable iasluthaddt/desoeipiachry diskrBss k@odtd6w (ARPS), chronic

1241176, , EP_409595A2, WO 9 90, 6/ 02543, V\O .
obétéy%xig ggl’m%rb%r/ ajgzéal}fg ’dlseﬁe @@E@dﬁ ﬁg&gdnc u(?mg thromic bronchitis, or

dyRGEA ERBEOEHABEE0Fh, Abh9@hdd dedell MRXA6 BALSOf M@ ays hyperreactivity
99/ 24451, \\D,99/ 38877, V\D.9§/ 41267 VIO 89/6 263, if% o

COBFARTS 6% O i 5/ B73BB In PeYRE DU BiesacraRY- g invention is

al DA BITEDE, ro\ie GO thBrt/at, brodBitBbf 23389er R OflgeaédSicludig, e.g., acute,

%%1 7131, \ 01/ 60835, . WD % /.94gg8, K\O 02/ 00676, WD
2152 630! N TP EB 4 BRI AN PN VS PO AT, FARRCTA fammatory or
obadti RGO Birdhps distabesas whithshe pRESE [Nve@thn 8 a Y¥NQBle 4P .

The agents of the invention are usefuld#n coqb'natio
PREVRPCONP S (R INEREVRALP e TR RRY BrouPARenahdtifcatesl thelupgsy frequently

acEMAINRI HY D6 BbstAlcABRvAEEIRN ORRAL T adite AHAINbShsPoned by repeated
I sts,

. dopam ne, agoni sts, endot hel i n ant ago o
il é@ﬁ% Sl RG8T P8 OF Eenews. iRl bre. dpecratnple, aluminosis,
aneHHh @ABRNMsbEsSos) Ghalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis.



t heophyl I i ne. The agents of the invention are al so
particularly useful as co-therapeutic agents for use
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The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; topically to
the skin, for example in the treatment of psoriasis; intranasally, for example in the treatment of
hay fever; or, preferably, by inhalation, particularly in the treatment of obstructive or
inflammatory airways diseases. In particular, the agents of the invention may be delivered as

an inhalable formulation for the treatment of COPD and asthma.

In a further aspect, the invention also provides a pharmaceutical composition comprising a
compound of formula I in free form or in the form of a pharmaceutically acceptable salt or
solvate thereof, optionally together with a pharmaceutically acceptable diluent or carrier
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. patches. Compositions 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.



/ N\ 70 OH564.5 H\ / No 8\ ~~-N) 0 0 OH 577.5 /
HaslI\IOCH3 9 0 OH500.4 / N\ H/ N 10 0 CH 533.4
w0 2044968001 ~~N O OH 559.4 / H O-CH3 H3C J WPCT/EP2004/004605
2004/ 096800 PCT/ EP2004/ 004605,,26 Ex. Rl and R3 R4 R2
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Tl?eziaVeétiﬁé fE'o %&uc&%é‘\g ‘EFﬂ-rf%;"é"S?Qfo flc'fm/ulaq aE hlére}r?oe%rg]c_i|es%r61gécf1 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 together 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 mg/kg, 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

N X

where R1, 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.
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Hi ce Li gdid~ ography, Isolute CBAis
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I

2-fert yliwlno 2-di et yIa
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50 b xa quorophosphate A0 2004/ 096800
PQT/EPZ 04/ 004605 40 Exaqphe 1
(R)-1-(3- Ami no- propyl) - 8- ( ydroxy-_,Z-m
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(R - (1¥aza- bi clycl o[ 2 floc §|) ester (5g, | 14.82
nnol) i DMF (140 n1f/%§2a ed 3- am nopr opyl brom de
e-neutralised from 3- ai nopkopyl |brom de
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The crude residue is diluted wwth acetonitrile and the
resulting precipitate is filtered and redissolved in
wWOkGo402300m ). Merrifield resin is added to thiBCT/EP2004/004605
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Lal lJIllC LIE~] IIILCI CU GIIU SJIICU T V'Cl\.a lU _yl
]F%e titfed compound. (ii)4 Chljor\de: ([a) OH 5252
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afford e title conpound Asya . col qurless foam (b)
(R) - 1- (3YAni noi pr opyT™~3 ydroxy- 2, 2- di phenyl - acet o
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hegafbroPophosphate and THEF is tetrahydrofuran. BEMP: 2-tert- Butyllmmo 2-diethylamino-

ERRREAED PeAR  saalel> 2 2octane

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.
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Z{nRjr-oXy-[Z@-@@@iyd}he?xarVédailbmaybllc-yalnimy}opraopyhl]m@e hydrochloride

[E&a%ix%% ?g‘m}ﬁior%? 2_, gllpnqgg ?cl‘\?lg %)nl %&c?egl 12 EXGLO i A is stirred

uor OaC
at (e teo’rpemlmeécxais (bmutyites&mdnbf) sobveopig Irémé}we(iZn byakooPyrificion by mass

dir?:lcrtlgé1 Sik rgggee {—Igf,é)elutmagzv% .%ZePOII’IFtYIFe Qvite[':%i'iﬁhgz]oggctti%ggid yields the titled

coﬁ@@uﬂd{éﬁdﬂ&ﬁﬁk&pﬁhtane car bonyl - am no) - propyl ] - 3- (2- hy
dr oxy-
2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
Exhmpfel 8as aacet ate, (R)-1-[3-(3, 3-Di nethyl -

THES BEPPRSS. Chely s Byssagy Arsriphenbacssnyy-dshshatsne 2

caﬂb@}(ﬂb fihod Qd@(t}tlaﬁ\ﬂ)mat lblt)fdld{!bQQ@&@irﬁttﬁﬂuoroacetate, (R)-1-[3-(4-Cyano-

A s 8, 20 e S L) L RUEIN S

trlﬂllﬁdrf)idéﬁhﬁ@ﬁk)el-% €, 6 Dlmethyl benz?ylammo) -propyl]-3-(2-hydroxy-2,2-diphenyl-
acet ox

ac%ﬂ’éyﬁ)}razﬁf’@&l%’ﬁ@y 2a2|’1; 61)ane tritfuoroacetate, ()Q) 11{3[ [:(),Blgagenyl 4-carbonyl)-

arrnrﬂﬂ?ﬁyﬁﬂl |3t BRRNRbRY- Q'ZCCM?\& [-Zeeoxg)- PGE L bicyclo[2.2.2]octane trifluoro-
trifluoroacetate

1-
aceigtest (WA Pﬁéﬂrawéﬂﬂlelﬁwk)ww)&ym [y ppFdpyrisheszqylampipgl-propyl]-1-

azdhitd- bl% ao[‘i m%&\éhé AFRlRcadk; BENATyRbSY-8120fi8hdryRhcetoxy)-1-[3-(3-
octane trifl uoroacet at e,

ef}R)UC%PJfPBﬂ(@HWé-Ia@wyﬁtpyq)pyé]c}ggmnm%wQ[%ﬂ@ﬁ%t}ne@n@goroacetate (R)-3-
(2- mgfd%/}ﬁ'gd?phgﬁﬁ Q@&XJ{Y aegl Qaﬁééﬁdm]c ﬁgaqgérﬁfl bﬂrgl}‘lgj Bl[o%yl:f 1%dz0nia-

oCt aneé trlfluoroaceta

bmWaﬂé%;?-]@tezledrlﬁh@qMceraeeetRw 3 ("ﬁ @30{0( lpwezlamm{nmyﬂoh
hya/Joz(¥ 3. mg - g{@g&}yﬂ a%ﬁag'b@cyab[ﬁzyfhfam[@u%i@re&%é%

UOI'
Dihphogy-benzplyldméne)-p2od i -phbyrrpxiag,dtdiphenyliac @xp ) maambrzyclo

[2.2. 2; Bar%? tslfluoroac ate R%)l ? (3- Cglzocr)cr)] Ibgnzk??rlaml o(;[péo%yl]ﬁ 62 thgldroxy -2,2-

dxnhpm)ﬂ{accugx)d lazgz@nazt-le;yc(d[z} 23] -(oQtaHydrfbl)oyoacetate, (R)-1-[3-(4-Ethyl-benzoyl-

"%%Pgw}]e@? %ﬁ%}gﬂg}%é}m{ﬂg a(f%?%é/ 'Oglﬁ%[’r\é{ C?l?% %]Oaane trifluoro-

aceagret(&Y)-8;(2-Hydroxy-2,2- dlphenyl acetoxy 3 (3-trifluoromethyl-benzoylamino)-

pro(pa)J %z(sma}_%cyc %222 tanept hl oace%a € C(iiﬂ } I—iydréngy 2 Hedtl;ményl

aceamyr)l-(l}[3m’rmp&thro&}eﬂWbbd:raoidl-ah)mb)qferﬂ 2]amtla-lb&:yclo[2 2.2]octane

trlfg Oé?abcgé%eoil?)% gﬁ F]‘idf‘l )%yrl3 2 g%ﬂl?g%' ]ra(geﬁ%/)fy )12[3(15 trlﬁugromethyl -benzoyl-

amnﬂi)(fp}acyﬂy] ﬂaamﬁqblaydhb[am]&t&e&mﬂb&@hadﬁﬁe (R)-1-[3-(3,4-Dimethoxy-
tri or o

bery L SF SO Gy Brdseme g el s rapy pLomy By R loctane
triffaoodteqabes (B)- 3 O Blydroky =212 -dipher yi-acddb6)-a HO L (4-ndetRd xyoldn@di@amino)-

fl
pr((ppz; 332258%; &(@ ?22]2)cr&inf) ﬁréfmﬂro aie&ta)@\j 2[}§yd(r?xy -2,2-diphenyl-
acdﬁ@tymaqssmnfe@mdrmﬂamlam pl@})ylﬂlll%&lul Dbicydlani atdetaay &liuoro-

f roacet at e
aCE[Lage %’ﬁ %ﬁ;@? E'Bél@sz‘awway %&?)y‘F?PYSP?’Q/ brpapgasping)-propyll-1-
azoznﬁb@iwmlz ae&h@(afbfm&@é&aﬂeatmllcmqm Diret o3} 28 E&Mnino)-propyl]-

trlfluoro

3-(ehydroxy2 %@@Fs}a@ a%t%ydﬂpﬁewrbwdel@t dxty3loaanasuriflugaesasg (R)-1-[3-
- am no-propyl )-1-azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate respectively, are all prepared by WO

2004/ 096800 PCT/ EP2004/ 004605 43 the procedure of

Exanple 2 from

(R)-1-(3- Am no- propyl ) -3-(2-hydroxy-2, 2-di phenyl - aceto



azoni a-bicycl o[ 2.2.2] octane chloride [Exanple 1(ii)]
(0.023 g, 0.05 mMmmol) and DIPEA (0.025 mnl) in DW

w@ 0002/69asb) i s added phenyl isocyanate (0.006 nmPQT/ER1v84/004605
reaction mxture is left to gtand at roomtenperature
overni ght. Purification using mass directed

(2 PLBRR% Ry MR nE - Gmi ) b Y)- Wztlh‘y(ﬁ&?)ﬁ?ﬁl dﬁHehﬁ ac%g(?)r 1-azonia-bicyclo-
trifl uoroacetic aC|d affords the title ound
@)gémggrg: tgifluoro-acetate, (R)-1-[3-(2- Cyano -benzoylamino) propyl] 3-(2- (2-hydroxy-2,2-

dl[glﬁ}l}él]acét%x}ﬁI Q%@BM&CI&ZW]Bé’thné)@@lﬂw&acé&t@' (@{9-]1 B 9y hdro-4-

hydr oxy- enyl - acet oxy
mealz@m%ﬁnm%wn@[ zrozyﬁp (édtyér@n%wmhem«ae@m d-agehig-bicyclo[2.2.2)-

oc%ggm{{&oé@ta@q& 1”[5jl ﬁ%ﬁ%éﬁ%‘i‘%@ﬁo‘}fﬁ%ﬁ '{fp hydroxy-2,2-diphenyl-

hen acet
acgtgxy)al- mwblcm@ é@)]oqwtmyﬂ]m@a@emm R)-Bi(@yrtidopey-22 2lipkenyl-

acéptﬁgﬁ ]] f3' (f3| Hah %pgénggﬁﬁm(n@( @nglyﬂ 1427 )OHQYbIEﬁHJ ?Q'Zﬁ]&tane trifluoro-

I SOCyan
aceratbufth’r& @Hsd.royaa@t @pﬁemybmsdxybéﬂ&é(memdméiszaﬁiomu@mmo pr0pyl} 1-

b e LD P M 2SS0

pbrrldtﬁqle-lfﬂeqaolamet asmengJipropyl}-1-azonia-bicyclo-[2.2. 2]octane trlﬂuoroacetate ) -3-
t { th

(2 %@gr%y(%z a5 hen u c%té%f)afigo Ig% meéﬂy?osog Zé)?/ % EarEg lp%m{ngﬁﬁropyl

azdzrrmblcdc—io 2']2)2]@Ct$h¢ rrrfhnbrwsqa&nﬁi 3G(nyclohexanecarbonyl -amino)- propyl] -

R BTN 21553 P Bedicacily 2dessne ifhgrogeectieq@ L

(Cyatwet eptranacabdny( 5ﬁ1rrd )pr(bp“}rdj]efl’ m&bmaghﬁﬂ&nﬁéacaﬂog@nl -afonia- blCYClO

t tert t

BEIENULT S s T L

2 ﬁ&pﬁenwu&tmyghtazamd Bidyelra[z ne|®eny eifludréade@d) YRA1[31(3,3-Dimethyl-

buﬁré %ilrgg{o }]dB) rdo roxy- ? dlpmn}%haclet%xy Slegzo%gauglgycllcl)}z 2. Zr}octane

trlﬂﬂ@rodce(aZe /%\H) MZ-@IyHVdWﬁZ-@ﬁJ‘hBN)dfa@é%Mxﬁ 12('3sz}féhﬁﬁé’étylﬁﬁﬁfo%opyl

az%{;ﬂﬁﬁﬁéaﬁ.’%@glﬁ%{?’g lg?f 2ir<?2arc%tagac anegsl'i{&%ogy 2,2-diphenyl-acetoxy)-1-[3-(3-
phéif3l- pﬂogﬁ&ryﬂz@ﬁxho%@ﬂ}’Q%&Qﬂ@ﬂc@ﬂbf{‘@‘z%wﬁﬂe t%ﬂ(lgrolayéd&r@,mv 1-{3-[(1

henyl - acet ox ?nla bi cycl . 2] oct
P%

Acwgﬂﬁpgé(g(xg45aﬁ)ong_ -@ﬂlll}ﬁhﬂr? I3~ - vdsvey- %%5111 yl- acetoxy) 1-azonia-
blc?f@QFk/ @@fé&gge Pr@ﬂoggz%gtg{y ORARDR2- (‘%Cléﬂe}lt(y'l §ce@ﬂ§j{ﬁgxo prop&/l

e rom ae SO|UtI0n i n di oxane
hYWXb@gaoﬁlph@wHB?et@@{é 1-azppigiiiclaras. Zb%ar@dr@p@s@aﬁmte, me’»
HydeaGta, @-’Bhﬂ'ﬂe?f{'r%%&okf) B 3’ i ﬁﬁgmﬁé-z-E%%}l?mﬁ{oﬂ)%.@l }-1-azonia-bicyclo-

overnlg In vacuo

[2. Ad#qctang 4xif] @ﬁfoéﬁetatthéRtﬁlﬁ%hé{}idé@iYoﬂjédwe@ﬁﬁéﬁat(ﬁg]rb"pﬂ(lyld@mﬁ -2-
car@glgylﬁhxlnln%ﬁlpr Ml %nl’éﬂ Bi E&cﬂ%ﬁ Qr%oc@ﬁ%ttﬂgb&lro%ée?at@f f(?@C& -Hydroxy-

title conpound as a

2 2( @yhf‘awt acepyd)-o§- 2 pRridinghdragetyaonpypyll- [-2zqrimbigpeiel24 . 2]octane
erifl b4 2RV m ﬁ‘g) QIJJ( l?_] 2- & K@Ergn Ia@etoﬁ, (iy{ép[?i g’w&g?])yrldme -3-carbonyl)-

octane tr
amfrR)-profyd)- laadamén- ‘@t:YP}ﬂb[¥2:?-]QqamﬂgqmaQetaedMﬁe(ﬁﬁﬂycaom ?2-diphenyl-

| 0
et 133300 BLEXOl ey Drl CEL ARG BERTIH9 alacrane sriflugroacerate,
(R bli1eneklokd- bmzbyletmllrw ipdepy{163-(2tHydgoxye2, Q&Ephm;dl-a)cemxd )-1-azonia-

4 i.n (
T R L S
met?unea‘uilfoa)tlftmnzqykmngoma@syld}ilraemtie&bicyclo[z 2.2]-octane tmfluoroacetate, (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



preparative HPLC eluting with acetonitrile: water:
trifluoroacetic acid affords the titled conpound.
wEx@apHasod0 PCT/EP2004/004605
(R -1-(2-Benzoyl am no-et hyl ) -8- (2- hydr oxy- 2, 2- di phenyl
-acet oxy) - 1-azoni a-bicycl o[ 2. 2. 2] - octane brom de (i)

the(zp'?«)c:eam(e?ome{aﬁl plaut msrqua; l@qmwnaﬁwpop%! twéz)hzﬁ &;gy midm%ayl -acetoxy)-

di phe - acet ox -azoni a- |oyo o[ oct ane
1- ag@r@@nbu:éc o[-%Z alostang p%lgrlgcu%éwg lediii)ppnd the approprxate acid.
hydr oxy- di phenyl -acetic acid
(R) - (1 aza-bicyclo[2.2.2]oct-3-yl) ester (2.5 g, 7.42
Example #7in DMF (50 nl) under an at nosphere of argon is

Raﬁ ey d%x DOD;

Qgﬁﬂbgzﬂoﬁéhgtgﬁﬁéand.then.the solvent is removed in
To \ég)(o;ltﬂxgg{x g%ﬁﬁbx?%llﬁj% ﬁ{)bf-%}nﬁ'olpr%vl)gﬁ(i—ﬁy&fg)%qz,cz[digﬁeu&'pacelcl}?)-1
azofiR)ybigyc{t2 Ard] n@amdhycbr)de:{EwnMy dtiiok(P-023 2, 8i0gmemyl) and BIBKA (0.025
Y t r . . .
ml) g}yME?(grEﬁk 31 M&é éﬁ% ?1 %&g{)@n S()?on(r%l';n ﬁlﬁe reaction mixture is left to
staqu%)t-rbo(anemeextattbelbwyxgbﬂr meyllcamnnougtrhgds Hir8et¢ P piepahatxey/ HPLC
elugn%wng ape(tg llea %E ?fluor?a?%t?cnallca gé)f(cgrﬁc h(eiél edc n{):}n%&nacf‘e
added hydrogen brom de solution in dioxane (1 m,
Ex%nq ged by bubbling HBr gas through dry, cooled
The reaction mxture is stirred at room
R)tleiBpier atBut -omethipl- plidnyl)-ufdido |sob 3-(2-BydrerpR@ddiplenyl-acetoxy)-1-
LoLacuo ang p rlfyoahlon of the crude residue by
-OTrE LG C 393t ca, eluting with water:
Thlaeefhpomﬁdr ib h&dafvfaCHanBlaIdgeui prbkeﬁluﬁdlﬁﬂRMBdZ&Syd@oW DMiphenyl-

acetqu)v ?li §08§004§%§$ﬁ§060@ﬁ (/F”ﬁon? 2 %23&1&%@@% TparRyite

(Exam@Ri47Y By rdpl@t@nplaenbl i€ae¢h?wrh lbutfdt 86 aRat61D-flechyTeenzene.
a stirred suspension of
(R)-1-(2- Am no- et hyl ) - 3- (2- hydr oxy- 2, 2- di phenyl - acet ox
y) 1-azoni a- bicyclo[2.2.2]octane brom de hydrobrom de
q(ll)] (0.28 g, 0.517 mmol) in DCM at 0C is added
EX%HP Pletfyl anine (0.216 m, 1.552 nmol) fol | owed by
R)DENZAYdroRy-0M.- gigh&di- ;&ZOM 1-[3-(RBienf¥b)fonINRinb E&E -9 hz0onia-
mxture 1S stlrred at 0OC for 1.5 hours and the solvent
G2 ekl luorpaeerate pyrification of the crude
reS|due by chronatography on C18 silica, eluting with
water: acetonitrile affords the title conpound.
i &énﬁgrtgrtg}lltoxycarbonylamino-ethyl)-3—(2-hydroxy-2,2-diphenyl-acetoxy)—1-azonia-
bnc&cﬁ)}ﬂii&&éaﬂ BiehRadenzot hi azol - 2-yl car banmoyl ) - net hyl ] -3
roxy-2, 2-di phen): | -acetoxy)-1- azoni a-bicyclo
Tozstzrr Bispersiont af iy Frray shrhen dtasetiqastbiR)«( 1ap¢réﬁy¢l<>lée2e% pet-3-yl) ester

2. ﬁg'ﬂd B}ncﬁ%nﬁmgwm J Bldér £ 2hREbHeSe ¥ Arg&F 58 dEPe20RBmo-ethyl)-

carm:mcmln(@bﬁtyu oster- (Bere 3 Hibarmpl).2 The Jeagriant minters if eag@4o 60 °C
I
ovegm§}9t a%a%hm )s?l%}g 1Pr%¥r%§/§d lgmgc%og{o%%ta?)é&g Brﬁ)“gfécr? s used crude in

alytic quantity) are ad
thegexrstepd t oget her at 40

(if) (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



C overnight. Purification using mass directed
preparative HPLC eluting with acetonitrile: water:
wo poolthasomaceti ¢ acid affords the titled conpoRP@TEP2004/004605
Exanpl e 52 44
(R) - 3-(2-Hydroxy- 2, 2-di phenyl - acet oxy) - 1- phenyl car bano

yris ARbdyl 'dlrog'%%%%rﬁxdel@bl%ﬁb@[r?dlgxﬁﬂe(??% NStefdrdd by bubbling HBr gas
rlfluoroacetae To a seal ed vi al contalnlng

thrieyelt svy canlgshdipydneh cERq reagtivingnixture is stirred at room temperature overnight.
Th@ Eglvc(n‘l: lsat%ﬁ‘lobécp%"yégz%c?laxgd %\]rgfé‘étl&l ¥ the BSHE Fesidu® bQ%Qro%atography on
Cl@-sdﬁa,cﬁhcrmmﬁewyter asewnitiildaffonis l3rity, comppprd aee browmsolid.

met hyl ene chloride. The reaction mxture is stirred at

roomtenperature overnight and purification using
(il $3- A Hedroay 2 2 dipherad-reecoPL €2 dlolitenerg-swif oylamino)-ethyl]-1-azonia-
trifluoroacetic acid affords the
blcgathOfk toEt!al'lg trlf\é\ﬂ%ﬁ‘f&e ate Chl ori de:
A s}dy.dm)cpmnphg (8- 1 -f2-emimo-aleyld3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-

blc&‘m) (Z’I'Za]aatanglocoﬁ? ldg['n);c'\l?b %]mog [Eg(%e l)e 5%@8?{0 3%2g2 0%58 rglgl%l?} p-

tolmmkt)lfoayle:hixdctbdmoa)l @1\@@5% ﬁmnﬂl) araaTPE (Or0ekd! nalt 0. 236 @mol) in DMF

.gur stiaggg\%v?d to sgglsagh%gnﬂt%{nggrrarg%ﬁy %6 }tf’fésv qrﬁlcgtlon uxfg rﬁlass directed
prap'ntalmvwhﬂ’é.c el@tetoith hdetdrirrid: @lacts: triflaotoatdtieccricaffoadstie aisled

o chloride salt. Exanple 53 WD 2004/ 096800

oBRFfEP2004/ 004605 46

(R) - 1- (Benzyl car banoyl - et hyl )-3-(2-h

ddroxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 21-
EX%‘EP‘&:% trifluoroacetate The title conpound is made via
(RN (BBalzegemmsnddheedup @ ydroxy-2.2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]-

t o( R) - 3- (2- Hydr oxy- 2, 2- di phenyl -
-&%%@@@H— 1- phenyl car banoyl met hyl - 1- azoni a- bi cycl of 2. 2.
2] octane chloride [Exanple 52 (| i)] by replacing

2 chl or o- N- phen cetam

(1) R)ehi%otey- Wtﬁ’l%ﬁ&yh %ﬁw%ﬁgﬂ? -dd?- %E%ramsﬁe?sdlshe% yagpoXy)-1-azonia-
D o3 2.l phenyl - acet oxy) - 1- pr op- 2

r ox i phenyl - acet o ro
To agsignge auspsﬁl%%?%pérwz‘}lgwl\éﬁéﬂ% 76i¢ %}o(rlc?ég é’tcgfflé 2 ZX OCt 3-yl) ester
2.8 5) 7. 12 to3n SEZSRES YD nANYARILASem APRAY b ﬁ%bﬁ % WHEd OXBromo-ethyl)-
phenyl - acet oxy) - 1- azoni a- bl cycl o[ 2. 2. 2] oct ane

carpfarpfq algtgirt@xg@émgéteger QZ g, 11k ¢t m@pynmhc 3ea(:Qon mixture is heated to 60°C
ovdd¥iBh P RerletfdisBREMIL re%%ﬁzte@w:)ac;o ?c?ggﬁé HRb&¥ il Hellis & crude in

ctane trifluoroacetate, (R)-1-
theyneyt stgp.( 2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cyc

I o[2 2. 2] octane trifluoroacetate, and

% Hydr oxy- 2, 2- di phenyl - acet oxy) - 1- ( 3- phenyl - pro

(i) pR 1)§Mrr)mq_ctélz'brﬁ @.}mdgw bpiphepyl-acggex@rieazonia-bicyclo[2.2.2]octane
ern'hHéL pRaGELAt e are prepared made via an anal ogous

proce ure to rgg? 3- (2- Hydr oxy-
To2, spirmdil pirpenysic de)—)ly()Z-tg_r.thhmxyurbonylammo ethyl)-3-(2-hydroxy-2,2-

dxp?xa{)? l%g%%& {%k\lalb %&Eﬁ 3 22&&%1% <b9§rﬁ dé )s@]o‘%b %q%nmol) in dioxane (25

ml)21s aﬂ\dle(drhydwgptn brorhidesadtigon dxeilwatnh b mgmr@bby hmhsbhag KIBr gas
thro%gh c?rgbcqofﬁﬁ%%ﬁﬁgl;}ge?ea 10 rrax%ﬁe 1S sfj ;rgaé Qelcrgo)rc();)on%pgr%uﬁe 8vern1ght.

The solvent is removed in vacuo and punﬁcatlon of the crude residue by chromatography on

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



bi cycl o[ 2. 2. 2] octane brom de Preparation of this
conpound is described in Exanple 1(ii)(a). Exanple 60
w@ R)jo4/29d8er t - But oxycar bonyl net hyl - 3- ( 2- hydr oxy- 2CREPI0pHen4605
nyl - acet oxy) - 1- azoni a- bi cycl o[42. 2. 2] - oct ane brom de
To a solution conprising hydr oxy- di phenyl -acetic acid
n& RR3- ﬁ%i-@éﬁzo@la%ﬁﬁ& ©iheh 3-@letes3=2- Hlﬁ%ﬁﬁracetgg}gzl -&konia-bicyclo[2.2.2]-
in dry chloroform I's ad
Oci‘a'ﬁd’tr?‘lnbiﬁonoacet ate (0.438 m, 2 96 nmmol). The
T4 Q%tré@ﬁsﬁér?éitoﬁro@ RﬁlJ ﬁfﬁhlﬁ@eﬁy%QZ%df&Z@ 3 @fm%ﬂlaw@xy -1-azonia-

over ni e sol vent renoved cuo

bigyigal?- @g&tqr@w bspmidschydrabgemide 45 Qi (B8 el éhamgql)azer,CMwat 0°Cis
aaql@n%tmmme by | gngl Rip Bm%tfsnowedgsﬂ%gg%mﬁd@ {6.9589%11, 1.03

he title conpound as a whit

m(nR) The zeatcmm mBcrsy starFdsorIC&fon b-S dioysl dnd3h¢ solvent was removed in

Y o ISRl R A B YR B b v

acFYosittilet 4féordothgouledoinpommdie vi a an anal ogous procedure
to (R -1-tert-butoxycarbonyl net hyl -
(2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2.
Exa}lmbft&he bromi de (Exanpl e 60) by replacing

) ath? by Zetayelr oxy- 2, 2-di phenyl -aceto
H%@r %(3( rlrp ?et%%%ﬂ Eolf—'( -aiza]-BiQ}%o?EE 2 ct)crtl3f)|ll ugsge??& 8% @ L€ 0. IQS mmol),
BroR)p- N—(Sénbpoanﬁnoc(&mablbbmwamﬁrhwle{CBOGQghymZmenoI) a&‘rdcbopatbelum

| -a xy).- 1-azoni a-bic 2 t gne brom.d

caepafi g oy e S4B Akt PSP 45 R DTS Fosether at 40
OO vermightadaeificicrdnf dsitgrmae diredtediprepara dveHPLC heing @adhtdcemdnitrile:

mxture is lLeft ti,r a roomtepperature
waé?féfﬁ‘@’i?ace%%‘:lgéﬁ?@ﬁfm@ A SABVAYY n vacuo and

purification of the residue by chromat ography on C18

silic eluting with water: acetonitrile affords the
E F'tp:leegz conpound as a white solid. Exanple 63
(R6 R)(zh\{dfr&xﬁz i e ey 1-d o R pidryRh byl metiBtiinyohiad- ( 2-

ydr OXY: 2 2, 2-di phenyl - acet oxy) - 1-
| o[ 2. 2. 2] octane trifluoroacetate To a
(i) Strifrubﬁcﬁhc&u&penSI on Of
car boxynet hyl - 3- ( 2- hydr oxy-

Toza iﬁaéﬁéf FQ%é@t%Mf%Y&iforﬁﬂ&L aostl%gﬁeqi Gpix 1 azg picyelobe 2 oct-3-y1) ester
(0o2b fgl @'@59’%1%1% Bl\ﬁ@) 1E)§%JE,§(QC}Q§[% N»ph@ﬂﬂggetma O')O@O @ry.177 mmol

Fm*w f(nec 171 @ Tbe rza«stlcmmlx;urawtlsreéamcanhgﬂmnermaw oyernight and
pﬂxlf@md?xeusméqﬁ&g mrg&écg?re&%aQ@SHgLC Qlu%ﬁg Wil ckeontHR: water:

m xture is roomtenperature
tﬂﬂv@PWe@ﬁ@Cld?ff@f@dh@v@ﬂftd ¢osnpospBved i n vacuo and

purification by mass directed preparative HPLC

eluting with acetonitrile: water: trifluoroacetic acid
Uw}épdéethe titled conpound. Alternatively, to a

g&)” @ga og%ﬁ%{ gla Rg %za blcafclo)LZ 2£]oc§ 33/1 fﬁter ? .2 g,0.593 mmol) and

2-chloro-N-phenyl- acetamlde (0.12 g, 0. 89 mmol) are added to DMSO (2 ml) and stirred at

40°C overnight. The solvent in removed in vacuo and purification by chromatography on C18

silica eluting with water: acetonitrile yields the titled compound as a chloride salt.

Example 53



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

trifluoroacetate [Ex. 62] (0.052 g, 0.102 mmol) in dry
wW®kG64036800 ) i s added DI PEA (0.053 m, 0.306 nmedi/EPIdATH4605

(0.058 g, 0.153 mml ) and 5, 646 Di et hyl -i ndan-2-yl am ne

hydrochl ori de (0.035 g, 0.153 rmol) The mxture is

¢f | ia-bi

. N vacuo and pur i y Mmass
oceiing sflugosce@ir at i ve HPLC el uting with acetonitrile:
TheRLR ombBﬁr{Eclx N LRGE! 4 CarBd u%ﬁr%’:&iﬁret O8R L 3-{2-€H droxy-2,2-diphenyl-

conpoun np
acetoxy)- 1zplzmmhcpnbewb/hml@§ldwpmz bgre/ﬁlpfm giogtang chlpgide Exgmpje 52 (ii)] by
repg'ycgrrxéo % ;:/121 pﬁg% ?ng%cgﬁalﬁﬂéﬁéaégﬁg@Qﬁﬁ)‘i‘@tl\?phenyl -propionamide.
(R -(1- aza blcyclo[2 2.2]oct-3-yl) ester (0.02 g,
, 5- chloro-pent-1-yne (0.0073 g, 0.071
EX%W%F AL sodlun1|od|de (0.009 g, catalytic anmount) and
The® @B (h08% 880cIPCR)- ER2004t ©946D8iphasyl pottasyi lupmop-2-ynyl-1-azonia-

.car | e . )
o 20885 R b L YL PRI 15y OS5 oy
z,hdlphmyl—ﬁcmoiyr)daetzoora -hisyclod. EJZMtamattrlﬁhmrngemstﬁﬂfBelthadlyl -3-(2-
hy?{()?(??g%gil &n {T'?Ige ox (L}t EIJ.ZIrelg l}]cg l[Jf‘ 5 %ﬁoc a{ tert:rl luoré)ace‘fa%e, R?:l 1-Hex-2-
yn@lui—(bbt‘yd’neﬁ)t .iz,agdlpllmﬂ -f@esixlyl- ingorm—bdudb[zmzwéuane frlfhlloobacetate, and

RIS e Ep sty G Bber LGB OBt it S erelol2.2.2

octahe friffidrbeead: ariflpeepfarddtmﬁieeua &n mmﬂngent pacedlire fo (Y@ -Hydroxy-

dt h ti,t I R od
2 %%ph%ny?gce(tax 1@189 gma m,yf)l ag%rfxﬁ g&yc%@%)E&c%e in@,uoroacetate
[Exathple 32 (i2-8y @pldcidg 2- dﬂdﬁ&-@nylhenyl acetamide with the appropriate alkyl halide.
acet oxy.)-1-azoni a-bicycl o] 2. 2. 2] oct ane
trifluoroacetate The title conmpound is nade via an
Exampledyous procedure to( R) 3- (2 hydr oxy- 2, 2-di phenyl -

Re}c?t oxgl-l pené-4 ynyI fg |cycl Sdzphenv oct ane

roxvnl -acetoxy)-1-azonia-

bi %ﬁgl%gz @QF&%G%&mM@e Wi |t;] ol e- 1. 3. d
or o- prop- 1-ynyl )-i soi ndo i one,
Pr%ﬂf‘é%”&*?lctf this gomppyl iDREsES B‘?ﬁid“rﬁﬁfﬁmak? ‘r‘l)éa popt assi um
carbonate. Exanples 66 to 69 These conpounds, nanely
(R) - 1- (2- Cycl ohexyl car banoyl oxy- et hyl) - 3- (2- hydr oxy- 2,
Examplgigbhenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
- (R drt BRIRIERDEEBmeh R 3 B f RrBVAD OXM plendlacetoxy)-1-azonia-bicyclo[2.2.2]-
di phenyl -acet oXy) - 1-[ 2-(3- phenyl -urei do) - et hyl | - 1-azon
octage bfomide o[ 2. 2. 2] oct ane trifl uoroacet at e,

To(ﬂo'h;ltio[nzco(-rg) glh‘i’fbﬁ))@ﬁld'lweﬁ&lda%lucgcwm an ’bl&‘g{)ﬁ)@’ 2 %ct23 yl) ester

cet azoni a-b 3/
(02rg f)JSQérrrga@létradrg chlpgoform (5 ml) is added - butylbromoacetate (O 438 ml, 2.96

R e L
reraptedpr eparosad madidicaticn Cémhmadeagsdse by duenaragraphy on C18 sﬂlca,

elu(:mg vﬁt'h(\g Qxy dJ 938?45?15 i‘?é %Itl’e%t&?lﬁ)?ﬁa as]11 QRPE folehdynyl

oni a- I cyc oroace

(Exanpl e 64) by repl acing acetonitrile with DMSO and
%nc?qro pent-1-yne wth the appropriate alkyl

bicyclo[2.2.2]octane bromide




Exanpl e 70
(R -1-(3-tert-Butoxycarbon): | am no-propyl)-3-(2-hydrox
W 24896306 t hi ophen- 2-yl - acet oxy) - 1- PCT/EP2004/004605
azoni a- bi cycl o[ 2. 2. 2] octane 4rom de (i)
Hydr oxy-di -t hi ophen-2-yl -acetic acid nethyl ester:

ThP@ﬂg&gﬁpﬂﬁhhyﬁﬁ]@a(ng@ a& &%&logdus ploc%&uth§ [0: 31 & te@nbutbﬁéoadﬁﬁmmethyl -3-
to t i chenm) at nperature, a
(-t A queehenmséeﬁ%%a%%a PGSR AAIORBRE ror %ﬁ@xawaﬁ 60) by
repla0RB AN moacd: £ Witht (@IHEBletHyD-calliehiS Midl tdr@BudyBester.
acidified to pH2 and extracted with ethyl acetate (3 x
100 m). The conbi ned organi c portions are washed

ExMﬁMQGEBter (100 M), dried over Na2SO4 and cooled to
C. TNB—dlﬁzonethane 20 n oﬁ a 2M %olutlon in

Uﬁpgmhggggo4/oo4605 49 n1xture‘|s allomed'to warm t o

roon1tenperature Acetic acid i s added and the
To pstred emution &ft (By-4 -tex-Buggycarbon @mhv h-ﬁ)%hadrexﬁ 2-diphenyl-acetoxy)-

1- a%ﬁ% chgé% 2. Tﬂ%ctﬁgé Bl%%ldé Exgl% Ve%‘? d. g ¥ t&he lfllfl%hloroform (S

pro I's dried an |tu at ed xane

ml) y$ @ddﬁdm@uqrpﬂeed a@dr‘ﬁpmllh deEsre%ctlbn omturtalmlﬁprs asmomtemperature
oveﬂggt ) azg% 1|1t2§/ {:eF'A.H[ g@ g‘?%]cgo Xﬁ%%ﬁéaﬁor@gf Lc}ile_f esidue by chr(omatography
on 6@;8113@11:211 iehging edihuwr s taedtorfi€rile aorgs tl@. tizBE cnmpbymdjmkewhaﬂ solid.

at nosphere of argon was added a suspension conpri sing

hydr oxy-di -t hi ophen-2-yl -acetic acid nethyl ester
EX#ﬁﬂaﬁble 70 (i)](0.2-g, 0.786 nnol) and

; nﬂrupc;un-sphere at 85 Cfor 4

o " | d
T R T TR NE D e
bicyubs{ DR |vdtirte sifitiviroateste $Bedia2in (00 2a¢, Wortatremsd it diyoDMFT{Seml) is

s R IELE B8 900 e e o S SRR B B en 2
ylaraﬁﬁt}@ﬂtokhllohde @635 Dg,ds2 3 hambol )t The nﬁﬁﬂﬂiﬁd)lld ﬂtﬂt to(dtllr Ia) room temperature
g 1-.(3-tert-But oxycar bonyl apm Cpro]% é ydr oxy

ove rz }5 ine ls?.lllvgﬁﬁ%rﬁen‘?v%(? I WALE S plflfl ation by \ass 1rected preparatlve
HPBC Ql’ijn&ig i Gy @h i R %bte@&hﬁﬁ@rob&e@iﬂb@i& 'yields the titled compound.

Hydr oxy- di -t hi ophen-2-yl -acetic acid

(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (0.758 g,
Alr&nadvelyrrfmi $tirddts udhBSon HT(RO)- cﬁb@%e{@mrm (rien Ooﬂy@ 29d1phenyl

25 mmol) , ar dlssolved

ace%y)cl PENIS by Helgrs2loiac §6P\9é9?€ef§1%e [Férﬁ%é%r%gv%%mmol in dry

vaﬁn(@ Ryl fdde@biern of.08 M8, OCJOG%mbﬁsHﬁ‘I@ 0Y058 g, 0.153 mmol) and $,6-
hr omat ography on C18 silica, el uti ng mnth wat er :

Dleﬁt}’étﬂéiﬁptzrxl*I“Elnﬁihﬁ’éfroeéloflﬁé (0.03% 8 Qef Sédﬁﬁwn d'ha snixgyreis left to stir at

roogxxt@mg!eﬁﬁnz %vérﬁlgzg TRESERONPANNAE in NANBlaYd purification by mass
2- d|-th|ophen 2-yl -acet oxy) - 1- pent -

1regte§irp§;¢pag_at1vafﬂﬂ.,%e BF‘@:%/YYitb [agetgmg‘] e: yeatern eifluoroacetic acid yields the titled
conffouhljuor oacet at e,

(R) - 1- (2- Cycl ohexyl car banoyl oxy- et hyl ) - 3- ( 2-

hydr oxy- 2, 2-di -t hi ophen- 2-yl - acet oxy) - 1- azoni a- bi cycl o
lgsg]octane trifluoroacetate,

3-(2- Fydrox -2 2 di -t hi ophen-2-yl - acetoxy)

et dxy i1 peond-nayl-1-azonia-bicyc

E
A 1-[2-(3
2.2.2]octane

trifluoroacetate

Hydroxy-diphenyl-acetic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (0.02 g, 0.059 mmol), 5-
chloro-pent-1-yne (0.0073 g, 0.071 mmol), sodium iodide (0.009 g, catalytic amount) and



bi cyclo[2.2.2] octane trifluoroacetate,
(R) - 3-(2- Hydroxy-2, 2-di -t hi ophen-2-yl -acetoxy)-1
WO pooap9ese ynyl - 1 -azoni a-bicyclo [2.2.2] octaPer/EP2004/004605
trifluoroacetate and (R)-1-(Benzyl car banDyI - et hyl ) - 3-
(2- hydroxy-2, 2-di -t hi ophen- 2-yl - acet oxy) - 1- azoni a- bi cy

potaGii %%a%oaL@QD @09 gl Edtf Il MO ASGR] At @ddddRodlktionitmId§0.8inR) AU stirred
anal ogous pr ocedur e

togethsr gy 7 Boprs. Rytifiepaipnds Ardediprenying srdss dixsrredinprasatve. JFRLE eluting
with alcéto%?tﬁl@:l @a@% ¥iflhSloectic ALdOFLARE: Jukifih & Q@ cACRUBLEDY heating the
IZ/IQ y_repl aci ng hydroxy-di phen I - acetl c
resu @g(prfeci:gcr {m! srifighd @y@pgﬁgt@lg]le)gt O§(§/J Therpixture is
allo»bé’dj{o%lﬁl' @ robh @Hllﬁ@ﬁh?re th ?rﬁ:ﬁtﬁ'ltgreac |T‘ﬂe flltrate is concentrated in vacuo to
R) - (1-aza-bicyclo-[2.2.2]oct-3-yl) ester (Exanple

yieldrdheititlp§ pragipcy aspnaeil- ng acetonitrile with DVBO and by

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

al kyl halide. WD 2004/ 096800 PCT/ EP2004/ 004605 50
ExampleeaSnat i ve preparatl on of the conpound of Exanple 71

[E IY,E %1Phenyl-

' davhi . foromeetate After a few m nut es
The Elga§ox’ﬁ§$|.g$dl ?ﬁaad% vf% afogo e[ffgéelduqu I&f (2-hydroxy-2,2-diphenyl-
acet¢:R)~1( fena# enpl- t-ymd;roa [)2}«20 2]202:]bet33q/dr1fluesiaectat(eE€Emrpple 64) by

replacu%ﬁ %ﬁloro( nQ 1 ne v&lf1§1 %?T?k%fr({; gm%%)g .35 gélea A ddlotn €acetonitrile

thhrﬁ)MS@rmdaidt@\d/énhgtpoptammmtcm'bbonm tenperature. A white
solid is isolated by filtration, washed with
chl orof orm and dried. Recrystallisation from
Exampleos6t06m acetonitrile, washing the resultant solid

Theielﬁ):)mgoku?cg H@%ﬁ%g i { i %yclggexyg:a%la %yllfl)r)](g-%trhy\l/- -&-H}Q%,‘{ye.zz_
dlphzmaadd:toiwlommm-lacydlo aa@t ﬁatg/ae—tﬂ;ﬂpen@hcaaty,r(w Bl2adattory-D,2-

dlphlflggi Calgeot%)z:y ﬁiégl’ ¢t %gy AIg o)( ﬁﬁglbﬁéxﬁorgg yrcygegt%%y)ftalne trifluoroacetate,
)-1 pilemzy&amemnwldwtemyl - (2aAaRdg=2, bidihehBlacetory)2]-azonia-bicyclo-

t ane t i fl uoroace

[2.2 361)(231;1‘1 FOrPRSELAIR éxlué a{% -(25dedroxy-3 & diphenyl-acetoxy)-1-pent-2-ynyl-1-

azon(xaRP)rC{Iclo aza BLaNE triF faogacgihﬁciw%il)ﬂrépaﬁeﬂt BhddEX aiRh&ogous procedure

nmol )

Pﬁ %m %)‘fdéoﬂ %yﬁ&ag‘renﬁlcaéﬁwbé POy Lpzoniabieyclafhpp)-octane

trlfl&ﬁ’gédémé @sthfiple d4) b9 Pdfacthg deblonlMleivei ADMET And@BRhloro-pent-1-yne
pot assi um car bonate (0. 0&26 g, catalytic anount) are

Wltha‘H%IeEPmP'éatE)R/é'd palids{ ) and heated to 40C overnight. The

solvent is then renmoved in vacuo and purification is

carried out using mass directed preparative HPLC
Exalépllﬂtmng Wth acetonitrile: water: trifluoroacetic

R)- P83 (e BUOL NG Fb Y nfih & BEdp9N)-3-0.-HyRFA L 25 d@ﬂgob}fen@mce@xv

by .chromatograp on CI8 silica, eéluting with water:
2201 BIC P actape bfoimdel the titl ed conpound. Exanpl es

77 to 79 These conmpounds, nanely

(R) - JZ (3- Cycl ohexyl - urei do)-ethyl]-3-(2-hydroxy-2,2

Hydfoxy-di-thiophen-2-yl-acetic acid methyl ester:

t0
Pota{s{ﬁlﬁr? ﬁg%&ggiggth%(?g@ %g iﬁgoﬂf}é%&fsaadge&y i QL%egxi @Q%eﬂﬁ%t room
temp@emzmalmda]z@teaguqn mambam)lyda)edrtetrWX] foB4 @zuhymdmhm @oRddo room
0

temﬂerz{tgﬁe Hti\?:g?lﬁa%b 652% ec{ Q%%lyt)o é)kd;agnodqéx%actgh Q\X& e(t)hy[l %cgtat%] 3 x 100 ml).
The ¢GnbiBed Srghiyid rp@xlyer@ aPe washied M@th'vm’(erz( 190 ) dried pyer IN4>804 and cooled
to 0 BEe IL/I-Sleaoz% aﬂXQO m] aﬁzoﬁl/lasoputl %xzamgs 2; cf eé%ro wise and the

trif1uoroacet featl® prepar e y an ana o

procedure to

(R) - 3-(2-hydroxy-2, 2-di -t hi ophen-2-yl -acet oxy) - 1- pheny

| car banoyl -




met hyl - 1- azoni a- bi cycl o[ 2. 2. 2] octane trifl uoroacetate
(Exanple 76) by replacing 2-chl oro-N- phenyl - acet am de
wowdon/ovdseo appropri ate al kyl hal i de. Exanpl e 80PCT/EP2004/004605
(R -1-{[ (Furan-2 49
| ymet hyl') - car banmoyl ] - met hy} - 3- (2- hydr oxy- 2, 2- di phenyl -
mi@6RLONOwel 18430 rBbm¥&hMrLute. Z‘Lc@ﬁé 8hE& (4 ml) is added and the reaction
trifluoroacetate To a sol ution of
mitRe.ig lefrae BRAGY FRS Y4 LB ((Vgtqaghrgf EBQS, sglvent is removed in vacuo and the crude
produdiiPBSRY] rdaeiel et hvids REQM & ,k?a& mel tgred [camgo%l@sst APRwn
trifluoroacetate [Exanple 62] in
amgyphpysoidnd ) i s added WO 2004/ 096800 PCT/ EP2004/ 004605
S1 DI PEA (0.056 m) and G furan-2-yl - mathyl am ne
0.056 m, 0.634 nmmol) followed by PyBOP (0.055 g,
lyd oy ravshipphan-Diiacetic adi (R eze-baveloBr2. Aogt-3nyb eptsr:
To %?lagk {f tﬁﬁm% fs@(ilu[nqgg&llt GHIEAY ab 9g§out {mddég3 Eglﬂ{x%pbﬁ e of argon was

purPfication i's cart i e sing
addEsttarsamen@W owrhprisangp by &opy ¢i- tln@ﬁdnﬁr)dﬂe@lcca@idumhylpﬂerer Example 70

B 5 A0 T EU IR D EL09
toltehutﬁ m@ Whte hesaoem onxturd was stiwat @ndertthe fnleucmtmaqéltremt 86i9€ for 4
hours ilréc{ thg ?&t%stré$é%r boxgprgrlé)t iy r?u%lgl%%% e resd% was dlssolved in
DCM Ging h@mbfdd-mletnxga)ed]sodamohmabbnary sdlot$rR. Phe2<}ngm1apertlon was dried

ove%S%%r 8 %c(éﬁ?c;egtfrgteg%gagglff(&,%%ﬂd@é&@%é oﬁl’l’r )ﬂgﬁé%omm acletnonitrile
aftdzd{ the ainle@ erthpoeidnyl ami ne (0.021 m, 0.234 nmol) :
foll owed by PyBroP (0.055 g, 0.118 nmol) in DMF (1
m ). The reaction mxture is left to stir at room
(iii)t(R )D€ B -drtrBaroxy&ir b 1 i0ind Sropyil) 3-(2ahy dpottyl- £ R chitrhiophens2-yl-acetoxy)-1-
carr.i eﬁ?&f?tz usi ng Sol j pl Phase Extraction with a pH 8
azZORIADIRYS KrEre s (pH adj usted using Isolute CBA)
HydroEjzl—Eit hesphep@rjlfaceratdcQR) $1-aad-bic RLb[Q1212] u&mg m&qo 758 g,2.17

t aratlv HPL I cet rile;
tagﬁ ﬁ?‘?&ﬁ 87 qRieBY pron ?@% gf%”rramp 2% fisyobypd in DMF (7 ml)
andaRaRaAungo o&Xenph asukl The 5319&1%@&@@@%%&@&@ p@ﬁmiamon of the
(4- Chl or o- phenyl car banmoyl ) - net hyl r oxy

cruéezreﬁgf%bspﬂgﬁwwgmw)c 18 silica ol uting ik lwa%ez az'e@p&e ecafords the
udefdrcbmpu@ﬁ@a&ﬁtale (R -1-[(3, 4-Dichl oro- phenyl -
car banoyl ) - met hyl ] - 3- (2- hydr oxy- 2, 2- di phenyl - acet oxy) -
1-azoni a-bicyclo[2.2. 2] octane trifluoroacetate,

ExanfplesF1(:8-7Asly dr oxy- 2 2 d| phenyl acet oxy)-1-[ (4-nmet hoxy-p
henyl car barmylz -1-azoni a- bi cycl o] 2. 2. 2] oct ane

Thesg ¢dmpAsngadems Ye(R (3Fé)’~ fixd[re@c SRtdintlophand vicasetoarbypput-2- ynyl 1-
aonﬁIMﬂo'[Z?’Z OFschud rthm{or%a&’csﬁlé RRF@& 'C@El%h%l&arl;anmyaetml

octane trifluoroacet at

hyd(qqu 2_|2 -[d( @1@he@r2oylpﬁngy Chpm?pgdq{%@ﬁ&)]pqtane trifluoroacetate,
3?12(}%,{4}%59 Q)EY(;L%M%PQ&IP@ SNYCCrAERLPXY3. gﬂm% R )-ethyl]-1-azonia-

f
bicyclRf2.23-2)gxtaapedri XVDB?G.I;;QA E}:h-ér{%HWG@Xyb‘%%dl “thippliennd-ykagetoxy)-1-prop-
2- yrﬂ‘ qua]\égg?gg <t 3, i'zﬂ'@c%}% éll %or%%mt@alpd QY- HefrzyeatbRCERAR thyl)-3-
(2- }ﬁ/dmxdﬂphénshlomeﬁoﬂ;a):e@xx Jel- amhykbamb&hﬁﬂ]omehyxlﬂyemaemte are all

mac?%?ilp l[”f%g Ql% grgceéler%g& rhI dj'ﬂg(?r L fiﬁ%ﬁﬁég?tﬁxw 1- }Igent -4-ynyl-1-

azoRi2; b2cydl|0b?né ﬁybetauetrdklp)o aeetaa«z tﬁmamptn & bly mf;ﬂa@ng?ﬂlydnmt)adn@henyl

ﬁ:\% %Hﬁé?%}/ an[% ?ZZEM gH e teravc\:r%}t] hx%/ry;i-_di-thiophen-Z-yl-acetic acid

acet
(R)-(1-aza-bicyclo-[2. 2 2]oct 3-yl) ester (Example 70(ii)), by replacing acetonitrile with DMSO
and by replacing S-chloro-pent-1-yne with the appropriate alkyl halide.



(phenet hyl car banoyl - net hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] oct
ane trifluoroacetate, (R)-3-(2-

wolgaroge®, 2- di phenyl - acet oxy) - 1- (i ndan- 2- yl cap&EREP30DHE4605
thyI) 1-azoni a-bicyclo[ 2. 2. 2]smctane trifluoroacetate,
(R) 1-[(3- ChI or o- benzyl car barmyl) met hyl ] - 3- (2- hydr oxy

B}B%qe?e- s%]tOCt ane

A Sﬁb’tﬂﬁv of 1 durpmo fyphnesng (.55 2ab fhermyol sclaRiprm2 bl ) enpgad with

polg%g Q.{p%o@cc?i"ﬁgtr@sn@ Affe'r falféw RAGE t"ﬂfs%o(u b is added to a solution of
dr oxXy % &ac et ox

hyc[remaéhtthmhemrzaylwmtahw hmamw -2 leyt-3-yh)-ester (Example 70(ii))
(1. ?%@%ﬁg@ﬂ%%lﬂ[o@o% 1‘%] éﬂgﬁglﬁl]ey eEth %%?@qg%@a%&’ t 50°C for 18h and

the0§Hyre 8lE80N! tp@ﬂiblﬁpg@@mh/t@@me)@re @thxte solid is 1solated by filtration,
wa%? v@%{){%&%o erJ dyd[r%d Ii’\%tgyt lgl%{etg #%%l?g&ggé‘% aacetomtrlle washing
the(rEs).llta_nt[s@Bd z<|v-n[b| qptd :memnhrehz ylhctémybgmmylbl) varethygies BR ) 2{hylydroxy-
2,2- cp )Wlogl’letn fl ¥ ahc(e)r 0 fpgx%toi(}//gﬂ]l 25004! blcycg[f Y %h ocLa%e%rgI]mde

(R) 3- (2- Hydr oxy- 2 2-di phenyl - acet oxy) - 1- [ ( 2-t hi ophen-
Ex2_0¥l| 3 gt hyl car barmyl )-met hyl ]-1-azoni a- bi cycl of 2. 2. 2]

trifluoroacetate, (R)-1-[(Cyclo-
gR)hb@yH,@tthJZ ;X dirthaophyh-2-yl-acetoxy)-1-phenylcarbamoylmethyl-1-azonia-
- 3- % hydr OXYy- 2, 2-di phenyl - acet oxy) - 1- azoni a-
O trifluoroacetate,

Hydﬁ)xy3i1 ﬂﬁe;b‘bedrzaydyacamaadiﬂ (:Th&ﬂ]-)élza amgctlo[)zyz) 2]bett 3-sh pstopiExample 70(ii))

O PR GRoBY 6o R B ey g eRS ARG b PP el sodium fodide

MrgQXMa@tlaaﬂbQﬁt@ ayd paa&hox¥arbdnae (0GR, eXalyel 2mdurt)Qre added
to B&gﬁ? f,ﬁr} |a)1élJ gga?a e tC?C ox(le@ngg't [ '&'}Cl%/ goll\(r)ent R'REY le%tvgé’ zln vacuo and

purkficdribr skt et 3s13 eHaph@ ¢ ted pe@tafativr HIPIAZ E0iidg Witk ¥EdtOhitrile:
2. - octane tr] Eoro cet at e,

2. 2]
4 Wa"(eF%)mé“?r?aW‘H%‘ﬁéy FarcherqsiierAn. i beaisgd §od isspaish hyzabergography
on ¥l BBAIBY, letdrmg I W AR 12686 hi0H 1€ t2aBdrd 96 @M1 compound.
trifl uoroacetate
(R) - 1- Cycl ohexyl car bamoyl met hyl - 3- (2- hydr oxy-
Examplesh ey | - acet oxy) 1 azon| a b| cycl o[ 2. 2. 2] octane

trlfluoroacetate é , 2-
These BPFBPM &CWW 11_ - (3- yclohexyl ureldo )-ethyl]-3-(2-hydroxy-2,2-di-

thl&p(h%ﬁ”Z%@Q@éio - ﬁ%ﬁ%léycﬁ%f QQ‘I@?;YArJe tHﬁE&Y)Lcetate, )-1- [(5 Fluoro-

-azoni a- bl C octane trifluor oacet at e,

bem(zp@}nasolczzqugrdna@pyl ezhsd] b‘K‘FL hydrowy82odiyhiophen-2- -y reserrisyr1eazonia-
bxc%éjé’[b 9d] Q&Q&ytlrl)fluom%u}we]an& ;@)29 '02 ?Iym&(xrcﬂ p L:li’Z H@o;ﬁieﬁ ()8 AlEetoxy)-1

| 'uor oacet at e, 2, 2-di
pheagleprory? ynyl)-1-azonia- bxcyclo[Z 2 2]octane trlﬂuoroacetate are all prepared by an

anaﬁ%@gﬁ!&éfdur?%‘ '3C&r %%UB?J )2 rﬁ?mgﬁﬂenlz AZROR5 01 KGR Aamoy!-

ctane trifluor
methiR) 1-2zqni2bicydald-2el hydaoarrlfhlnvaﬁIICétaWdEhayh?le 36] by tepticimgyp-chloro-N-
Phe’tnﬁ-%e%ﬁﬂﬁ?@%%g?gﬁwgﬁrﬁ'fe Q?zWHaﬂaQ' cycl o[ 2.2.2] octane
(R) - 3-(2- Hydroxy- 2, 2-di phenyl - acet oxy) - 1-{[ 2- ( 4-
sulf phenyl ) - et hyl car banoyl | - met hyl } - 1- azoni a- bi c
Examc[fle ?QDZ 2] oct ane trifluoroacet at e and
1 o

R \ N¥3 A ) Al ROUX] Eh R EAC DRY)
blc%cl ﬁﬁ(}@lcctgr bt% uxl()acqet hyl ] 1-azoni a- b| cycl o[ 2. 2 2]
e are all prepared by an

To analudgous (Rrlocebeyenetloy (3RR-hldfoxy-2, 2-diphenyl-acetoxy)-1-azonia-bicyclo-

L T ISP T b A e e

trifluoroacetate (Exanple 80) ) by repl acing
C-furan-2-yl-nethylamne wth the appropriate am ne.
Exanpl e 109

(R) - 3-(2-Fluoro-2, 2-di phenyl - acet oxy) - 1- phenoxycar bony
| met hyl -1 -azoni a-bi cyclo[2.2.2] _ octane brom de




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

W@ B00@p9essd i rred sol uti on of DAST (0.101 nm, O.BCHEPIMD4/)04605
in DCM (0.5 m) under an atnosphere of argon is ,
added, dropwi se over 10 m nutes, a suspension of

DIPBEQKr @W@'rﬂ'ﬂ@ﬁcy b‘fu?achei Cm@@ydmine (0.056 ml, 0.634 mmol) followed by PyBOP
(1 aza- blcyclo 2]oct 3- I) ester (0.209 g,

0(95éz, Hrigp ynmel) H@ ) Therfeactlqremuhrs is 1itie ghteatirgom temperature

ov%P Mf h&&ks alnifal ufrl‘ﬁEat;'oanQUJrrlé‘cﬂ b&! us}’x‘@' S%ndtl’hgé% PARaBfiod With a pH 8 pre-
I s added dropw se sodi um h drogen

coedlrﬂ@a?f’a%u@m Ritiagivsted uﬁmg Is:zb%ﬁAKmﬂexybyr Rusifigeirsis cergied out using
mE’sH dlf@éted Bﬁg%‘%h% H?ﬂcte%tﬁl'gl%vmh-rﬂ@toglﬁﬂfét {zvg{ér rﬂﬁ‘lhb‘lrogcété acid to afford

he organi c
thgodeﬁ wmmdpcw EP2004/ 004605 53 portion | s
separ ated. The aqueous layer is extracted with DCM (10
g(m nd the organic portions are conbined, dried over
AlgSorvelin T erheremm ofdRed-carbowawetbyl-P(F-hydroay- 2ohdiphenyhacetoxy)-1-
[
az‘éf%?)?cxcl b§3! %gékf ﬁf’illruﬁfo Tt?ﬁéég{]e{ng;f@%?]g(b%ﬂrg O%S%anﬁ % DCM (0
mli @H‘%@@I‘ﬂl@%&‘\ £0. @fﬁ)mﬁ BLI)IdIC fL(ran 3- yl methylamine (0.021 ml, 0.234 mmol)

fo &ei(ﬁby‘ lzy'ﬂ:égg(;@%z | Sy mﬁlﬁnén WIE gf(%ﬁan %I}garég q}rirplpenx)é left to stir

at sodrotenpperatfiref dvgo# & hdineh &nigrd! pacnétatmnas:czined out usmg Solid Phase

Ex&r@ét(xcgr) TV%E g pg-gﬁ)f)re C%‘lditl m%%lcé):lumﬁ gés’@”@%f%r oqptg %gdﬁa & dFurther

pulmﬁoxrmnas edriried aot ﬂhlrﬁymmsyldne&ta@pre()ﬂ‘afWelHPﬂC elnﬁm@ wittDAcktonitrile:
t rt on m dth%{lt st andi g at room

W3 %rh{)ré WFE 1%?’/‘: %fﬁ?r Eidfcoglgf)}’ is carried out by
chr omat ogr aphy on Cl18 silica, eluting wwth water:

ace Ltri to yield the titled conpound as a
x@&pi)eﬁ:glléggbg Exarrpl es 110 and 111 These conpounds,

Thee@Impounds, namely )-1-[(4-Chloro-phenylcarbamoyl)- methyl] -(2-hydroxy-2,2-

2- F| uoro-2, 2- acet ox r T
dlég&%ﬁh a‘f((:tomy C?&‘F%’fﬁbf}’gﬂewgﬁén%ﬁr &Cgﬁg % 1-[ ¥ 4- chhloro -phenyl-
cafBRimodt) {det R BB QZYW@JOEI 12)2- &pﬁ&yf haeed@)-2- ﬁoﬁb@i@ﬁ%b A0 RIckhne

- azo LC oct ane br m de, ar
mﬁ&ﬁa? 63 3323&@@/ g% ]ﬂzﬂaaCFf@sz% (4: n(lethumylcarbamoyD
mah@}- qiia%}smlcyaepztpzw)m&e mfﬁia,%é@tafebmyi [lretmﬂérolpt@aﬁeurﬁamoyl)

ne_ brom de ( Exanp
mfﬁ&d é 311%&02 Gefmago PHEAYR- be,fé/t:l@EZ %m)zlqstatnﬁérlﬂuoroacetate,

(RAP zoemloas hé“@ﬂb 1dﬁech1 &okl2 2-diphenyl- -1- "
SO e P e o

blc‘f)fﬁ (2% 10@%’%*9 |trrlﬂt1Qra%f@Fﬁt%1iB} éy%rwpzoxz 21 dxph@@xlaaﬁergx )-1-[(4-nitro-
phEgléar%&@FﬁE@Eﬂ lTﬁ'oﬁxaod?éWB'{wg 250&45@@%1@&@5&9&9%1{}’ 3t 9 {(2-Hydroxy-

r ox - acet oxy) - 5
2 2¢dgpll}|31fy Wto%lné)to ylcarbamoyl methyl) 1-azonia- blcyclo[ 2. 2]octane trifluoro-

acetgttehbﬂ 1 [:t-4 %mb%epiy@c)é%aﬁ{%d Inéh ?BQQ %yfhro'xk %@Eﬁ?&%ﬁ gzegoxy

acing p to uenes

azvomﬁblcmﬂeiiyl 2]0%@9 snrfgxoeoac@amrﬂi )e3- (LZIBIY@R)W &Bdlphenyyﬂwto@
p%eﬁ?féﬁ%%o@k %eﬁlﬂzgtlh:{zgﬂ e I' ] 2% ¥1)1fll}or%§&'galt9 éﬁ? §3{2

octa tri Cet hl S conp oun
Hyeaokey- A aliptgowsd optoxp)-1 (1ndan 2- ylcarbamoylmethyl) 1-azonia-bicyclo[2.2.2]octane

trlﬁ@rog’ce ﬁe,ﬁk?ﬁq&ycgl’o?o Qérfz(/lmr‘%%gﬂ)-%{dhyl a§?} R cM*))xy 2,2-diphenyl-

acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-1-[(2-Chloro-benzylcarbamoyl)-
methyl]-3-(2-hydroxy-2,2-dipheny1-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-



phenyl car banmoyl met hyl - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (Exanple 76) by replacing
wQ@20hbeases N- phenyl - acet ami de with the appropri et EBEPLkY004605
hal i de. Exanple 114 WO 2004/ 026800 PCT/ EP2004/ 004605
54 (R)-1-Hex-2-yn
oxé%yﬁMKMlQNYYlg ?lcaﬁbﬁfn@?l']‘-@{bt}%d V1 -2 20k By o[ 2 287 6dth @ Bifedroacetate,

2,21 t trifl te A
R)SJf |3 elélcglﬂrgl F%fcea}wyglm%}?y anZehydr[)L:y ZUZO(EIS}?C%?} gce(teoxy) 1-azonia-
bic Mg[f202(¥]baﬂan§ RifaRheRedrey (R g aﬁ@-H?dr@Q}rQ 2-di henyl acetoxy) 1 [(2-thiophen-
1-aza blcyclo 2. 2. oct ) es

‘(chf‘ﬁba(r@Ybsnﬁhylb 98B V@o[Z@%JP@ﬁ@e gﬁhlex@fﬁ%ta'(eo 2t |(Cyclo-
he>€$n Im&th Pl barkay)- axeth?l?t36(§§h'y9mx?@r?9$ﬁ£rﬁ'l QQetQ}Qg 1gazon1a bcljcyclo[Z 2.2]-

catal ytic armunt) i h acetoni
octppe tr{yoagstaten(Ryht-(2- Pﬁh@rogmzxzethhqnyl a@tﬁ;véré 1Sﬁpr\¢a&la@fbamoyl

meﬁ% 1p&|{olnfa| 91@%1(5{@ Zg%qomnﬁh&%%e%ge (R %B?urﬁgmtﬁhlgthy] -3-(

utln W th e. water tri oacetitc acid
hycypéy ag- dlhéertyi @¢eé<ucy -4 oapoahityclpilahploetand gifluoroacetate, (R)-1-[(Cyclo-

pr(%)?méﬁ)(l%a{)@éq{o‘}phéh%%? ?ﬂﬁ(ﬂ%!{ %f%lBMT }ce{(%(y (1%%91{15 I'l])"i’chlo 2.2.2]-

car amn
octaz@ﬂnxfhlomasveteo{& P quiydr@maé dlpha‘nlylmecxa«yéﬂ arepylfarbamoylmethyl-1-

azogn %&&%%2 Qagg\ﬁﬁfglg%%ég?ﬁ%a(ﬂ?qxd% Cij gﬁ Qrbﬁrgoﬁ%%t}%i 3-(2-hydroxy-
2,2ediplsamyl-ageyday)-hyakz omin ey €l0] 2022]rvtt,an@tthL®rmeda)e, (Rl) DM:HQ/droxy-z,z-

dlngarqyé g(c.)e! #Wg%oga cl:‘ltL&. gl%egn c&?deamo arp«ftma) zoma 0K r¥alo[2 .2.2]octane

mftumroazetam, (Rt &462-Harfltosy-yhridiphertyl-neetaxyd GH(2- rrrethomm:hyﬂcsrbuynoyl

e G IO 2 ATy G 20 S A B BPDR 22 dipheny

acelnyg) -0 H (4onte dhy1- [)&xalmiﬂbeméﬁq imedhyl[{10aAdnik-lgcycld)2 2 D3odrmi tifluoro-

acefE4 )P bl TR bty o >sh e TRtk pihegr o1

azdnén- Blt:',‘ajMZ_aIZ Jocraie ttréllﬂfbﬁfag&thté,e(R(}\B_Q(IZ I-ﬂly'cgbi{)a -2 2rdiphelyl-acetoxy)-1-{[2-(4-
at |.o carril e usi.n
sulfaioy st St b Tea i @ S BBl g e op g oacetate and

(R)P34(2-Hiy iy QL2 -diphe Rt di@6)) QY1 3-146prdg o dR B pelich @@ irddl)-methyl]-1-azonia-

ive HPLC el utin th acetonitrile:
bichF B D PHAE S B OsAHREG ea Bﬁeaarfﬁgyewpéag%r?ﬁwﬂare to (R)-1-
fEa@armyla&tﬁlylﬁatr&rﬂoﬁm J&ﬁﬂ?ﬂ%@ﬂﬁp@ﬂé&?&ﬁ -BpRBW-acetoxy)-1-azonia-
blCY(é?[I%yZ' %] -oft tﬁamra%%?ageo LXamp e 0) ) by replacing C-furan-2-yl-methylamine
witditROS b p ,@&@ggmé) 1-azoni a- bi cycl o[ 2. 2. 2] oct ane
trifl uoroacetate (R -1-[2-(2, 6-Di net hyl -
benzoyl am no) - et hyl ] - 3- (2- hydr oxy- 2, 2- di phenyl - acet oxy
Exam qugml a-bicyclo[2.2.2]octane trifluoroacetate,
-[ (B phenlyl -4-carbonyl) - l;’;\m noj - elt hyl
C

oxycarbonylmeéthyl-1-3zonia-bicyclo[2

Octglqﬁegrgmae 1-azoni a- bi cycl o[ 2. 2. 2] octane .
~ trifTuoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl -

acet oxy) -
ﬂlugx[% &gw&a&hc Leul Rpﬁ%qyd@mogp%tzg;cnglyb-g&gzoni a- bi cy

ctane tri uor o-
To @Rpolgd (@Gl ahirosd/sobutiondif Ty (0- 14d enloRyBR6 mipol) (rBDEM Hahenl) under

on S PR o RERI LD Rbopgsc 0w 10 mimtey, spinnsion e hidrycipheryl
aceclR)ac;lQ-(](&E(-ll-y@fhmwloﬂ 2,2dpcpﬁefﬁye|st-ea(ﬁg2(&(gg)0 62 mmol) in DCM (.10 ml). The
readti Cfr?lr%&gl%r Qir " 0%[?? Dyb)r A0 %1]15}162:%/ kv%xﬁeh?ﬁﬁ))% s:i‘(:h!%:'dcdropwise

ne tri uoroace
followed by sodlum hydrogen carbonate solution (3 ml, 10%w/w NaHCO:3) to adjust the pH

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



[ 2- (4-Chl or o- benzoyl am no) - et hyl ] - 3- (2- hydr oxy- 2, 2-di p
henyl - acet oxy) - 1-azoni a- bi cycl o- [2.2.2]octane
W0 pooithasomacet at e, PCT/EP2004/004605
(R -1-[2-(3, S-Di net hoxy- benzoyt am no) - et hyl ] - 3-(2- hydr
OoXy-
[ I
P b eab s S Rl I LA DY, 07 ERENG oreeni
pop@]ﬂsg@%mmmgggd o% M d&anesoyrated in vacuo. Purification of the crude
rem@]:enyumg’d () cﬁ’%ﬁi{ Rféyaﬁi %n@ilfgg eJIL}/tl %1% B@M “mecB4 lt@yll%ld the titled
cyclo . oct an Fif uoroace?
a%m§mq.f$EQMMW1myI-benzoylan1no) ethyl] 3- (2- hydroxy- 2,
2-di phenyl - acet oxy) - 1- azoni a-bi cyclo[ 2. 2.2] octane
trifluoroacetate,
(1) (R) -332(Bhudsdp el Dliphen d-aditphariypheacatcarbphylinefii-{ izonia-bicyclo[2.2.2]-
OC&n %L rgnethyl benzoyl ani no)
azoni a- bi cycl o[ 2. 2. 2]octane
Tctzr m‘hhtmwo;fdhletcaﬁrpher(yﬂ%)aee:%}c(aad 1 -aza-bicyclo[2.2.2]oct-3-yl) ester [Example

T ARt e TSBIBS B 0.7

mlt © LSfdntuolI) Oa'heteattﬁ)n rmxture is left standing at room temperature overnlght
Pu? gzauon i§ car 1e tyby dhro 'QSB }lr o &?g it ¥2 eil'utlnz V‘glal water acetomtnle to

ymﬂbﬂhykkbemmpyﬂmﬂnﬁmﬁbkﬁ&h$hih1-azonla-blcyclo[2.2.2]oct
ane trifluoroacetate, (R -1-[2-(3, 4-
Di met hoxy- benzoyl am no) - et hyl ] - 3- (2- hydr oxy- 2, 2- di phen
Exyhp&eel@xyd1ﬂ1azonia bi cycl o[ 2. 2. 2] - oct ane
trifluoroacet at
Theggcompeyndyy Arpsy 1B)- 3 uFliREg - dishspiarsiory} b prop-AupHokgzonia-
bxcyElG[‘EZDl]octaﬂH'bﬂﬁl)ldéﬁﬁﬂ’tﬂ =1L (2K €43b:3~-dvhyd ) §( phaox%-ﬁlz%;mﬁﬁl -acetoxy)-1-
tri ﬁ.c t at e, 3-(2-Hydr 2,2-dip %
az%%iv gy % ? ch(age hmé&%‘eu?é"’r?z“ffﬁq%(rﬁ“r?&f ogous met od to (R)-3-(2-fluoro-

2, 2t @fﬁ)??’dy] a&t@@?—ﬂtﬂeb@ﬁ)ﬁ@ﬂb@ﬁﬁn@t}@] PGE&HIR bicyclo[2.2.2]octane bromide
ri UOT etate
(Exagyplg 199 qﬂiah’ 8%iye Er@quﬁ%m phewt esr)vith the appropgiagsadiy! halide.

OoXy- benzoylan1no) -ethyl]-1-azonia- bicyclo [2.2.2]
octane trifluoroacetate,
ExprpleliR2- (2, 4- D nethoxy benzoyl ani no) - ethyl] 3-(2-
%

ct ane tri uor oacet at e,
OCtaRg ﬁ;g;uoroacetate

Thlsec%mfalo]m§1s(rgacia3é‘1:151%gé’usi?y t% P @I'(Q ghro§g‘?t?é%)1erily‘l @E&&!{ﬁ 1b['2 toluene-

ne tritluoroacet

4- segi?nyéar(l@omtdjvm;gzzma -hikygleEhi2lcstret oxyoraademiq (Examphtd) by
reP'l Fr%zzpydluen@mlfag}l c‘ﬁ%d?gé_e]é;\i r}. ﬁ%&}grléocgil.%ygl o[ 2. 2. 2] oct ane

uor oacet ate di phenyl -

acetoxy) 1- [2-(3-phenyl -propi onyl am no) - et hyl

Ex%ﬁék?%ﬁnla bi cycl o[ 2. 2. 2] octane trifluoroacetate,
2 (2- iLopentyI acetylan1no) ethyl] 3-(2- hydro
2xd} 5 @ ) a-P |

: Qg g Jlfluoroacetate
- Hydr oxy- 2, 2- dlphenyl acet oxy)-1-{2-[ (pyrazi ne
This c@maumbmyﬂla)deanalp@usbtﬂnyfi -(2-hydroxy-2,2-di- th1ophen 2-yl-acetoxy)-1-

% ;‘ca Za?rg)lyﬁrg gh Clylcsltz%[ma blcyzc]ocfg t2.alnc(i'\ct:!inrel tf‘lhtlilgr%gge ate ?ﬁxample 76) by

repPacehedl-gieroyN- [fhelﬁtl&xgt)mﬂde{v@f}{ thie appdoeriZee atityb balyde) - am no]
-ethyl }-1-azonia-bicyclo[2.2.2]octane trifl uoro
acet at e,

Ex4iple 11§t 2- ( 2- Car banoyl - benzoyl am no) - et hyl ] - 3- ( 2- hydr ox
y- 2, 2-di phenyl - acet oxy)-1-azoni a- bi cycl o[ 2. 2. 2] oct ane
trifluoroacetate and (R)-3-(2-Hydroxy-2, 2-di phenyl -
acetoxy)-1-[2-(2-nitro-benzoyl am no)-ethyl]-1-azonia-b
icyclo[2.2.2]octane trifluoroacetate,

(R) - 3-(2- Hydroxy- 2, 2-di phenyl -acet oxy) -1-[2-(2-pyridin
-3-yl -acetyl am no)-et hyl ]-1-azoni a- bicycl o 2. 2. 2]
octane trlfluoroacetate

[r— A r o ~ o I Y e - I T 1



acetoxy)-1-{2-[ (t hi ophene-3-carbonyl)-am no] - et hyl
}-1-azoni a-bicyclo[2.2.2]octane trifluoroacetate,
w@ R)o489q826 Hydr oxy- 2, 2- di phenyl - acet oxy) - 1- { 2- [ #AF/EB1004/004605
-l H pyrrol e-2- 54
carbonyl ) - am no] - et hyl } - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

t_riféms&%&é,f_z di S%enyl acet oxy) - 1- az;)nl a WD ZOOZ/ 096800_
A g%i 56004 cgrggxqgég hyglﬁOX)bHICt%deﬂgr‘FZ %l 2de8¢ SQH?R 1-aza-bicyclo[2.2.2]-

| 'uor oacet

oct Ryl asegAERyploTpin] (08 pHedifl mmobs bsgmai2 pexfred0.021 g, 0.0129
mnTia; %kats%uggzg{%ga@ggpg% ﬁy’fa)t%l‘ét}ﬁ ar%(]u-né)tiﬂ ;}Fetonitrile (0.5 ml) is heated to

50% € oveanighic.aThe sryvrlno [s2eRoRdot vaewe ant iputificaiondyehads @jrected
pre&a?)a_iig’/éf—é’f{whe?% gav%lo acegqu rl?en)(vgto ﬁce éyc)aceixc{agld[)ge‘}fl{r%fe Ei)élled
compmm’ali.é bi cycl o[ 2. 2. 2] oct ane tr| fl uor oacet at e,

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

di phenyl -acet oxy) - 1-{2- [ (5- net hyl - i soxazol e- 3- car bonyl
Examﬁlmlms] ethyl }-1-azonia-bicyclo [2.2.2]octane

azonflblam- o jZ 2. 2|otane- trlﬂ;oatt ‘
Toé_sgﬁﬁu?)fqgﬁp%qh[g%l cs(r% ’élc(‘i‘%@gilg%% (ﬂ/fm%o% I%LI%C(E)%% ml) is

adc?éd%x%p&bﬁy‘wt'hylaﬁﬁ{eq)IO}O)Z -mAk, §21B (TR inh OXAF- (1 uh 19 PAIRRR By ERATU (0.043
(5) ?ﬁf/ Wﬂ@daﬂ/{g?é gg In’}ll %}?ezrggét%nellng( u%le g allovzv'ec% 'tozltgr% ?orr]%.O minutes
aftérR}hIAh {irhe [ (s38hubbh e¥mptiih® FIEN - Ani6aleBHNYI-)2- Byirb9)-2 ot diyhenyl-

acqaw? gwmzaimerﬂﬁl?e%ﬁlocaa@étbm*fe bydrobramideiExpapl] P (5)] £9.851 g,
0.165 @KRoll Bhd 51%@[)%9&?@‘12&“511& .02 it {02r13(@mol) in DMF (0.57 ml) is added.
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carfied bé‘t ustHg®60H Phseddlac@6t RRE a 1 g Isolute ALB cartrldge Further purification
(R -1-{2-T(3- ChI or o-t hi ophene- char bonyl ) - am noj - et hyl
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erif( Ry ce RCRY P¥YAffotd WM BhipyGhLl 2. 2. 2] oct ane
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t hi ophene- 2- car bonyl ) - am no] - et hyl } - 3- (2- hydr oxy- 2, 2-d
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tenperature. Filtration and purification using nmass
directed preparative HPLC eluting with acetonitrile:

wowi0anestr | f | uor oacetic acid foll owed by treat PENEP2WN4/004605
pol ymer bound Hunig's base thken dissolution in ethyl
acetate and washing with water, drying and

B 0 S R B LS
tritbeqpesdesdrs, YR pi ¢2-¢4-Edd-bormpplamd®)-efthyll63- (Rubyalroxy-héidighenyl- acetoxy) 1-
o APRRHEE £l QAN B B2 B0 B8 1.
trifbedrngethgteboropedinvdediy df 41zenia- b@ctyiclot[:baﬁdnnm tafleoroacetate, (R)-3- (2-
L DR B L ey S fpeircio
[2.22%0cEn thifl @btod&Batd, (RY-3/(2{MyArokdy- 2 6@ iphedd- 4¢3 x 1)-1-12-(2-trifluoro-
mej?gr[}\l’bgﬁzol\lla%ﬂéﬁo !Leé]@' E'l %u&%cﬁ Zé 2 %n%@%wc%%&% -(3,4-
Difaethé % beénzoklafdindPHeh 3By drd 6562 L -dipHaly Mk éeo y )- Gaddifia- 5cyc10[2.2.2]-
octCa]r;Ie élr?f?do%oacgtag'e? ZR)g_-I(ZL}Ig-I%dl%xy-Z,2-diphenyl-acetoxy)-1-[2-(4-methoxy-benzoyl-
amino)-ethyl]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-[2-(2-methoxy-benzoylamino)-ethyl]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate,
(R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-[2-(4-isopropoxy-benzoylamino)-ethyl}-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate, (R)-1-[2-(2,4-Dimethoxy-benzoylamino)-ethyl]-3-(2-
hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-1-[2-(2-
Cyano-benzoylamino)-ethyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]-
octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-[2-(3-methoxy-benzoyl-
amino)-ethyl]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-[2-(3-phenyl-propionylamino)-ethyl]-1-azonia-bicyclo[2.2.2]octane trifluoroacetate,
R)-1-[2-(2-Cyclopentyl-acetylamino)-ethyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(pyrazine-
2-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[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 trifluoroacetate, (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[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-
acetoxy)-1-{2-[(thiophene-3-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane
trifluoroacetate, (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 trifluoroacetate, (R)-1-{2-[(2,5-

Dimethyl-2H-pyrazole-3-carbonyl)-amino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia



".CCH3 "'~ CH3 CH3 WD 2004/ 096800 PCT/ EP2004/ 004605

58 Ex. R and B RA R Ms M 168 s OH 452.2 C C
wEbiD4/aH4300 CH3 169 | CH 419.9 i CH3 CH3 170 sPOL/EPIOBH/004605

431.9 C- ~-CCH3 CH3 171 1 (OH46405.2 i CH3 172 O OH

424.2 1 9 OH 173 1 o OH 499.3 H 174 |1 OOH513.35 N

-b%ofb?ﬁZBcQﬁ'e %o‘?’oac‘eﬁte‘,"(ﬁ-)zﬁ-(%drgi'y—%,gﬁdi%heﬂyljacéfoxﬂheﬂ-[(5 -
methyl-2-phenyl-2H-[1,2,3]triazole-4-carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane
trifluoroacetate, (R)-3-(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[(4-methyl-[1,2,3]thiadiazole- 5-
carbonyl)-amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-3-(2-Hydroxy-2,2-
diphenyl-acetoxy)-1-{2-[(5-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-[(5-
Acetyl-thiophene-2-carbonyl)-amino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-
bicyclof2.2.2]octane (R)-1-{2-[(3-Chloro-thiophene-2-carbonyl)-amino]-ethyl}-3-(2-hydroxy-
2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane 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-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane trifluoroacetate, (R)-1-{2-[(5-
Bromo-furan-Z-carbonyl)-afnino]-ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-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-diphenyl-acetoxy)-1-[(methyl-phenyl-carbamoyl)-methyl]-1-azonia-

bicvclo{2.2.2]octane

Hydroxy-diphenyl-acetic acid (R)-(1-aza-bicyclo[2.2.2}oct-3-yl) 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 polymer bound Hiinig’s
base then dissolution in ethyl acetate and washing with water, drying and concentration in

vacuo gives the titled product as a solid.



177 CH3 0 OH 499.3 | ~v \N\ H 178 | CH3 OH 509. 3

H3C> O CH3 CH3 WD 2004/ 096800 PCT/ EP2004/ 004605 59
waxo04B68and R3 RQ RZ Ms M+ 179 O OH 501. 3 PCT/EP200M004605

\ HOH 180 0 OH 501.3 ~ ~\HsfH 181 0 OH 486.2 182

CH3 OH39S.2 / H183 0 OH 499.3 | / ~~N\ CH3 I /

ORF-HE 5 gt e KD g 2By

wheaeR}, B8y R3, and R* are as shown in Table 2 below, the method of preparation being
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Pyrazin-2-yl-amne (400 I, 0.5 Msolution in DW) and
triethylamne (SO0 I, 0.5 Msolution in DWF) are

w@ oouioveoo and cool ed in an ice bath. Chl or oacepgi/EP2004/004605
chloride (500 I, 0.5 M solutgon in DVF) is added
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T 2=y aceranoe—aid
M VAR R2 M/s

= I
Eﬁy rggjggP?thlophen 2-yl-acetic acid M+
—(IT-Aze breyctof 22 2joct=—3=yteste pte
70..)@00| 0. nin V) P added o

trjeth m nel (30 |, 1l eqlii val ent) |and the m xture
stjrred|at

roon1tenperature‘/Vernight.

PS-Bromnbacet anm donet nyl - Novacel 2. 3 mmoug (0. 3 g) and
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conmpound as a yellow oil. Exanples 160 to 171 These

i) 2eBropeuNgyrazadel-ycetamide:

v N B L R B AT oo

atninsspherel &, addR) erdetlRardpd (XY nd, 63~ Dimpldyytld-the temperature of the resulting

m1>§t§reeb1ie %‘—)ffi (5? 240%(32?‘% Efgé tgo%glg_ﬁg%r bas%al}éxon org'%trg]rXo:Jcetlylbargr%lde (4.57
ml 352( @ mirdydy 1@)@1}020%1'@@6@%{& o€ 20 exy)tesl ahd éﬁﬂ'ﬂbﬁg lcoXmi2a Q8P 0°C to -

40‘1&? %ﬁﬁj@u}/ ']%%erxr'%c?lél] %&u?%lg?%?%%a)w aéﬁilgon to gactggrt]e% aqueous
sodﬁlyrh)hcark(ozlah:)/sahﬁﬁéﬁ "Phechloroform later is separated and Washed sequentially with
henyl - acet oxy).- 1- azoni a- bi cycl o] 2. 2. 2] oct
satb gcm a&é;eOLtsFQ)) iy l(lpgrgynaze slptieng()eS oly{fé%]lcﬁgﬁﬁnd rine. Concentration
folRdMieA ® @ﬁﬂﬂ&’dtbon%y(f?asﬁhﬁdé@é@urﬁm th@hﬁkt%lﬂé/ﬂhﬁ%%cﬁéﬁ()etulmﬁz Q@thyl
ni a- b|c clogf 2] oc ane brom de,

acetaRy/ bexgng 4 613?6‘[59% E)F‘HE)CCZnWW‘Id) 3- (2 hydr oxy- 2, 2-di p

henyl acetoxy) 1-azoni a-bicyclo- [2.2.2]octane

@&)3 (- I(*Bdrew:r’-ép<#ldbgﬂphﬁr%ﬁl 2cefa¥y |-} (ByreZo Ayeaskymoylmediyl)-1-azonia-

bwg bpghgemgnygumﬁggtoxy) 1-azoni a- blcyclo[2 2. 2] octane
romd -1-(4, 4- Di net hyl - pent - 2- yqy
A sp&;@xpa)@;, erod‘ﬂ-,gyrazm -2-yl-acetamide (0.77 g, 3.56 mmol and hydroxy-di-

thl(ﬂﬁﬁMJZ' ﬁ%@&@@é)d’ :k')f{‘? Q. Qicde&[YC:Zl ﬂ[)gt ?yl?]&st&QEQﬂﬁpl@%m )d(q 112 g, 3.23

mrrp?é in dzy y‘frdyrqfoxzn elz hﬁyr@d ax§0°L for gihoutsi ShhmirtPreys thes eo@rg to room
terr)pexlat@é?ﬂﬁ %thpﬁ&é’cpévg[l %vager '};9&& Q&us lQ&eQrgc%%ce irated ndler reduced
dr oxy- eny -acet oxy (1 i
prepsuge thagy Irf)dlﬁolazd)m aasrmlbWLhroe of Ze@nitibcoamnihg a)fnvdérops of water. The
rnugtE% i$ alﬁﬁwé_%tg Pa?fl}ﬁ a)% }'C:?Long ;eo rﬁ&'aqggqgr {e %/rlﬁf lgoqgﬁ Ql?)(t%/ )esxgim(xg 5018 is filtered
aHdemmti tdien resirs@lol(fﬂ) in3-sfrizd I ptimoxgf- anth ahnping h {fec étapxyo} acetonitrile.
l.oL2, 2.2] oGt

Aftgﬁe{égeél' lyd;;rﬂe d}cgﬁigggddglﬁg :V\Q'X%% 019 El%r_ei _a{x((ie) gxt'lgfadq & gnr/eotrl:rl]e gl%b cgr{'lgound asa
thut@xy carbonylnethyl 3- (2- hydroxy- 2, 2- di phenyl - acet ox

y) - 1-azoni a- bi cycl o[ 2. 2. 2] -octane broni de (Exanple

60) by repIaC|ng t- butylbronnacetate wth the

ihboralersale )B ¢ 241 « al-2.deli-tldoghen eroknel -(p yxiir-2-yhdarbamoyl-

0 for The conpounds are purified
”lé‘ 1En°lab1(£ 29 6ctine ith organic sol vents, Cl8
chromat ography (as for Exanple 60) or recrystallsation
fromacetonitrile, water or chloroform The required
hal i des for quaternarisation are either comercially
avallable or readlly synt hesi sed by nethods well known

VAN NN A NN SNCNN SN PN VT ] F=rwrs s Al /AN A SN




67 Example 172
(R)-1-(3-Carboxy-propyl)-3-(2-hydroxy-2, 2-di phenyl - ace
w0 000yp9eBe@zoni a bi cyclo r2.2.21 octane brom deci/BPB®04/004605
stirred sol ution of 66
(R -1-(3-tert-Butoxycarbonyl - propyl)-3-(2-hydroxy- 2, 2-

PyrQhH rﬁeﬂyanr gg@b%,ydi% §/} ?&%lgﬁgélaln%l\gw:%rpi @wﬁ'sy%t]ngﬁé H,ll 0. 5 M solution
in EMFmared:@n(blnﬁ amid)cogled ér araige atgoﬁhlatmstph@ﬁfm@t(w@o}no 5 M
sol&t%H’ r ES d?eaa%gswme Q%(Si (R LI PG Ph<§ 339 b 888*%2 {Chloro-N-

i d, i s

Irring at room per at ue
pyrst)n 2ﬁylfwttem;dewddgdtmfd@mph’;nﬁevl}a@mm Rjr ($s@h-bicydn(2.2.2]oct-

Wn l & tirrin a 4hu
SR PGl AR M o R SR B B o, 1
equivadamp) el the Bittarelstivred he s@nc empetunas overaight.\PS- Bromoacetamldomethyl—

Nog?%i}i §IBP’O%I §y Q%erélpytga[engégf@f @t g %‘] Y)ai?ngheér}ghgcrilég to tlile reaction

mixtttefdndGhoaaeit adic&n te(nﬁ)er:ﬁul(eZeﬂ-& Howx YTk réaddiopheiyire &cfdteded and PS-

bro@%ﬂéf‘iﬂc[ﬁ‘%f g?%g‘%/%ué %%fli ngllrﬁg égg%éé%ltégt BX sllak%n 95]’ Cafor 1 hour. The

reaétR)n— rhixfdre mwdaafdmgnawb Bél@thSP)i (B1-BRcdritipgeXVheZsobredlt RRemoved in
enyl ;acet oxy azoni a hi cyc

vacgp ¥ QORBERED A Ercsriezerd %a?%&“gﬂsq? lagfaa@itwe HBLC eluting with

wafeRhcetodifrfe: BifRoeddaytic dc[tﬁ)aéld Zhe compound as a yellow oil.
yl car bamoyl ) - met hyl ] - 3- (2- hydr oxy- 2, 2- di phenyl - acet oxy
)-1-azoni a- bicyclo [2. 2. 2] octane trifluoroacetate

Exdniplamyoeo6811 but by repl aci ng

(R)-1- b t hyl - 3-(2- hyd -2, 2- o
Th‘?fF 5%%@%%53@@ sR\/ ) @zlémra%&%%pmf sceppld #pgrimidin-d-y!
car Bqué@)llMQﬂhQQ-quz%hﬁ ﬂlc%’éﬁ)'[@b@ &Qne%&ﬁd@ RR)B-© 3 ydroxy-2, 21d1phenyl

car OXé pr opy (‘2- hy drox ’henyl acet oxy)
¥

acesQyi-& | 12‘)5?‘6‘{”6[ Izhezylzalr e@slpéhélewlirﬁ ar@ma[ g eeigiP & 21 gerpnegbrgmide, (R)-
?Hyﬂﬁ%y@iﬂﬂ:h@mﬁ -8l 4-‘39@1@x?~p}{ér@ma%mt@&m’l‘? Hif6nia-

priate a

blca(qh) 212 2 Qctmplfr@rrme@ OR+3- (%te(tzBLnng;&nzl - oy |hRd Ayiydepest2e2-
d,pmgr g%et@zy@maa@h&sb@éy@lb?z 221&&9& BRfNidE Wk?ﬁ' @k@/s -2 tert-Butoxycarbonyl-

l'oride This conpound is grepare ana ogous y t

am;@R)p.rg_p}(lx RiBhydroan2Rodiphdnyl-yce@xypl fageiriakicygdo2.2.2]octane bromide,

q' h@g:%%@]gﬁg)gr omyégl??%?('h%p{ﬂx?ﬁ Iﬂﬁpﬁgﬁd %%(98}()? zgél}anblcyclo
[2. ?( Z?])octﬁn( Pramgde, (Bt dxyyakobrspyl-pnop oyt h3y(2rh581r(>2y hﬁddlahxyophen -2-yl-
ace%vxg;r? 3 (&}F%}élc?;p gt g?é%ta?‘le b%{ﬁ?ﬂ ?%P% ?AF/?/Q g’ [-n% }ﬁfl %%nt%%n%p)%
hydmmm%ﬂchphwmlydcamxmblpz@wbl)cy@e [e2-Hydruadyromide, (R phéhgiDimethyl-
pen?f%iI g‘g)é) (le-ér?]r n%z I,c]l}i)% %}%heg[ 12 ace éxﬁclt ?Lotnlxagt?]igﬁ]oqgizoagﬁzéne
browiidd; ( (RIA3-g2- bijémxwlfﬁ Z}dnpdhen)é@tdmk)on (@rmethylxzne 2-yfihk-1-azonia-bicyclo-

[2. fr;e]%gt%gft: brlo%%llg 3{(? 39 t1-??'re<}lrox ur?rlf LI gc%éh%g ZO)éXag%%fcgeﬁlg%n%yl -pent-2-
ynyPOD 47026603 T/ EE&M@@%OEnd 68-3-(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.



(R 1-((R'S)-2-Benzoyl am no- propyl ) - 3- (2- hydr oxy- 2, 2-di
phenvl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

w0 poolthasomacet ate This conpound is prepared anedDBP2084/§04605
to (R)-1-(3-benzoyl am no- propyb) - 3- (2- hydr oxy- 2, 2-
di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] - oct ane

Exabdpld 19r oacet ate [ Exanple 2] but by replacing
)pl (3-am no- prop I)-3 82 hydroxy 2 2-di phen | -aceto

Ry asboxyrRropyl-ddL-hydrpxp-2 - dip adenia bicyclo[2.2.2]octane
brglqu)reochl orlde [Exanple F(ii)] W|th
-1-( - 2- am no- propyl ) - 3-(2- hydr oxy- 2, 2-

Todls ffheqq*yﬁﬂlaf@@t oi)-113 aersuediyearbomi-erapyP} b6t lyslsoxy-2,2-diphenyl-

I I
leiz% I(MHE}%&E% ?.oi)lgﬁg}eggggpc’qu}%rﬁ%} 16%]I 0 g, O 41 mf'rjol én
metbﬂe tawidg{ 2.5 2l ipdee pn |a:m@ttmg§p)hetb-at room temperature is added

hy?é;%& 1ck5|c1%y§!3'90[1ﬁ a%et?c] ahcpqc bak fr%lzhlif?er st1rr1 8L Feop t?rr;/;feratue for 30

or O- mc aci
mlestteerco(@n&@ngm B fﬁmﬁverdmyl c)xsspkytlsmhmbnder S@Id!tdmtlle BMFst{r2idg for a further
30m1)nu 8 e§4i_st re %nbgllésr]%l IdEEA dded and after a few
m nut &s rem)ve & ut 8F° then added to a
m xture of hydr oxy di phenyl - acet| c acid

Exémh?g}aﬁ{z) cycl 0 [2.2.2]oct-3-yl) ester (2.1634 g

and 200 ng of K2CO3, followed by the
Tlﬁdaddot'npﬁ)nndsoﬁalﬁéidl (R¥B (Dl yd soxfy 102 -diphe s d cdiogg)i @ -plienPldfzbamoyl-

pro bt 13 Safe st i Rl g sl S p-aceo

nylf[@-l(métﬁyhﬂiéhﬁl-camh@nd’yﬁsprﬁpyl?l atchﬁ:ﬂbfc?ﬂ@hlﬁlﬂ]oaﬁde triffioroacetate and

RP&%%[% Jéban'tqyf Pg%ﬁﬁ ad(g t ;7[1%)? h% a(c:ebtcr))(() ' gzorng.pblcycle

[2 (ZR)]oclax{e&nﬂéoﬂd}i&&:ﬁ&&(rettﬁlr&@p’dréﬁ'f&r&@gously to (R)-1-[(5,6- d1ethyl indan-2-

ylo_ﬁﬁt@%ybirge-té}%h g—[hg;](.lr)é/)x% @érrglaghe gcl:etoax%'etl oa)égx%l; -1cay%:lo [2. 2 2]octane
m(hE%)roaceEaze FEx4mBeNZY Ibakyy &9&%%' leagabb%hafdh k ﬁéi Rydrygy-0, 2-

%’6 é phenyl - acet? é azoni a bi cycl o
dinsep r?éetB?‘HnJi Honiargicyd 12L?t]PQ5ﬁn€6f‘ YOI9REFYF weﬂ%% #lewith (R)-1-(3-
ca%k?‘-pﬁ@yﬂ)zﬁ 2%dr&y5§2wa1ylle{&et@%;) 1( BzdMa) blty% I—ﬂg geq octan% bromlde

||so;1)r opyl et hyl am ne (0 fol | owed
[Exagaply’ a1*i*|f="rrk>w)rep THes ¢ éatélﬁﬁhashlndm xtyipneing bycgrpq:frliaré@r Vish the
appQphhfeUlfse..at roomtenperature after which tine a
[Putl on conprising
(R)-1-(2-am no-ethyl)-3-(2-hydroxy- 2, 2-di phenyl - acet ox
ExY¥hpik-13g0ni a- bi cycl o[ 2. 2. 2] octane bromi de hydrobrom de
qu_Exarrple 49(||) (O 200 g, O 37lmml) and the

chl%hQQBvdrE’H{lbﬁélecat ion i scarrled out usi ng pr epar ative
CI8 tcolum chromat ography eluting wth acetonltrl | e:

Thigerogpotind ifrireraded 4nalagotslptd FIripldRMIN 2- Arhino-ethyl)-3-(2-hydroxy-2,2-
m;@yl gjacétﬁxm k%greaggsx &gﬂg&&gﬁm ?Je l %o}?e%&%eﬁxg{rggx 49ii] but by
refthacing Bél @@e@{b@nmgﬁawlmmmmmw@ﬁy -2 @9lifflengl-acetoxy)-1-

o Vb A2 neans sy Enmpleaiingih QIR IR/ S S hy ar ox
Bu;o@mbmmnwpmm)eswwdrmx;azamlahdnybmtmmazaﬂmct ane
blCYClng fjf ogtanggron%de PExampﬁTnP 4% arlg h%ggn bron)ude soqutlon in dioxane with

hydrogen chloride solution in dioxane. The product is isolated on concentration of the reaction

medium, without further purification.

Example 177



argon at nosphere is added 10% Pd on carbon (40 ng) and
the resulting solution hydrogenated for 3 hours. The

w@ ad0alysto i s then renoved by filtration and  PCT/EP2004/004605
concentration in vacuo yieldseg¢he title conpound.
Exanpl e 180 (R) 1- [2 (3- Hydroxy benzoyl anino) -et hyI

-N ) ] ( :
Jﬂépﬁﬁl@mm&t_a@-(z hydr oxy- 2, 2- di phenyl - acet yl
Tl-%]s;/%);rrgj%ﬁ D & ]% e;?&f%‘_d 9[[3%05& %9& L}i’)rﬁfe (3- l‘?et&g}rlérgﬁ"lo propyl)-3-(2-hydroxy-2,2-

di;(lR)lyliacetsz elr-tzdnint- bixyatel2 BoHydc sme rmﬂtmrbgplegatés[ﬁéczmhgpc?r buy by replacing

Rﬁ gl’) alla‘nri)nho[e %%)l S(tz%@rh x}'gaéggalhgnyki” gé( c))ll azlosualbl @ﬂgel %]octane

chKohﬂE‘J hydrb¢hlemdd‘ [(Eo:mnpt;mmm)ﬂ atithr(B)-i15( Iﬂﬁﬂbdmh)cdpmphll <3F (Reydroxy-2,2-
il rpad- Paror A SRBRL ot MRECARR e 1 m " °

vacuo and purification of the crude residue by
E chrgq&gography on Cl18 silica, eluting with
cetonitrile affords the titled product as a
(RWN[3-¢re8 Buitdikychrbpnyl-methyl-amino)-propyl]-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-
R =1- 2-(3- dro bgnzoylan1no) et hyl ] -3-(2- hydr oxy-
azgnish 2% .-azoni a- bicyclo[2.2.2] octane
3-@hlcﬁ64pﬂ®yl Tlhbtﬁyll-@rlﬁﬁ’rﬁbafleder&BﬁlﬂyD@mﬂfﬂ XDO 1%;09 629 mmol) is solubilised in

dr oxy- ben ) 2- hydr oxy
D@Biﬂol & paﬁé 1 SRRy iﬁ%‘lz@ﬁ?%%b%@% éevz %j%%i feoved. This
sollﬂfl@lﬁnsdﬁer{ FrRORS & mlitQle Mydﬂo;@e:ngbensﬂxsben@@@a OR \C(18dzh BidySlo
Eoc?%(eyg eé%%,rz%lg.}r%glﬁ%)ié%?go ﬁlg,rg:], gq%i,rglg %?Id(zCO3 followed by the addition
of Zoc@urei e - elh@h¥d tink A B0FT forldi &6 Q[s?g MledlfR8d #9818 and 100 mg
brom de hydrobrom de is substltuted

Ko Ry istthemaddfriie tha Rty ang desiipgreseged 324@“ hemid boret Bhe resin is

theéf) rerho P& Rh@ el ikl 1 barifed?) d)oé}ﬁéi&?c CcMih e @hromatography to give the
hydr ochl ori de [ Exanpl e 18 Exanpl e 181

title RyedicBenzy| oxycar bonyl net hyI 3-(2-h
dr oxy- 2. 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o
[2.2.2] octane brom de A suspension of
EXhlylglecb@ di phenyl acetic acid
-1 . s

Ml}ﬁhﬁ)g_gb_m_ldgl acetate (20 n1) is heated at 50C
for 2 hours. The reaction m xture is cooled to room
terrperature and the precipitate renoved by

Ri)11t[2 d#iBenzyldReyelrengdydd hing peth i 3§(2 -l mwxe 2o diphed yd-af2Qxy)-1-azonia-

S, th title conmpound. WO 2004/ 096800
b'%ézrzgé’p% %’é?)‘g 70 Exanple 182
To(aR)o-hﬁro@Z)-f Hlybiﬂh?)ydyxyib,eﬁzcﬁh m’mmﬂ%aﬁgtmxyimﬂol)(xa DA § Indl)is Added

dugcipgépd%ertwlagleg lg Ff%logltea)?lygl_ﬁ}‘ﬁlj ﬁ(i, ane (Enrg%? dThe reaction
mik®kd is Btifryd fo@ S0ehin(fes @Orodm @mPEratai® laﬁterl vﬁhlalddﬁ’ﬂ ats@luion comprising
(R)-1-(2-amino-ethyl)-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-azonia-bicyclo[2.2.2]octane
bromide hydrobromide [Example 49(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.

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



sol ution of hydroxy-di phenyl -acetic acid

(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (0.265 g,
w®2009/096300] ) in DMF (10 m ). The resulting m XeaT/EP1084/004605

heated at 60C for 5 hours anggconcentrated. This

procedure is repeated twice giving the title conmpound
To %?oél?tld)?y& Aﬁz?éggm%‘%@&% bléH{og?a%lgg) ethyl]-3-(2-hydroxy-2,2-diphenyl-
acetpRy) -K-azoazaablb)rCMEJZCq]Qct@eﬁromideii‘o QV§ gedd emmdetk anPMF (188l) under an
argcgn%fnégpgul%rﬁglgﬁe %fcoe)gg’; o}é %@ngg(% me) g hXAC thlresf.% r%y u%o? hlj{drogenated
forBhbmtUHﬁnacékamehahenmwuﬂbybhndumhndt@nrﬁxﬂnmhev&82>mddsdw
tltleoyssolv&ed in acetonitrile (10 mM) and filtered then

¢88P8E Gver an ice bath, under an argon atrmosphere. To
thls cooled solution is added triethylamne (127 1)
* d by benzoyl bronmide (64 |) and the reaction

Xa?P d for 1 hour. Purification is carried out using

R)-TH3-$3 -Givd RSl Sen PSR - ' -
acetonitrile; water: tritluoroacetic acid to afford
bﬁlﬁﬁgéﬁﬁkﬁgﬂﬁé%hﬁéﬁnd. Exanpl e 184

(R) 1 [ (2- Brono- phenyl car banmoyl ) - nethyl] 3- (2- hydr oxy-

2, I phenyl - acet oxy)]-1-azoni a- bic[2.2.2]octane

i) (R Tll fzrmmaeﬁl@t hd£2- by roxy-2,2-diphenyl-acetyl)-1-azonia-bicyclo[2.2.2]octane

CMONaggwﬁggngn&penyl) 2-chl or o-acetam de: 2-Bronpaniline
, 467 nnDIL and triethylamne (651 |, 5.84

aﬁ%lpt)onaqféRaﬂéémrv aroxycarlmFlantnereshyRd 2dudrea-3, Ardiphenyl-acetyl)-
1- az'oﬁg t@@;kn) 2. g@']&'ﬁﬁl%%?&ﬁﬂdecfﬂagﬁﬂlgg%&@?%j gl 14 8§7mﬁ%ﬁlul dlokane (100

dr opw se and tirre
ml) smoowrﬂempsran@m\péded hydrechlericasifl (1$e5dmb |4LMen idipxane. The reaction

mxxﬂﬁéqs fﬁ{ ?JP fOé'ﬂo)hoursh gr}]x)e/ F%héernkg is rTrte):r)xllo\)/ed nl‘éltVﬁCL}OJ rgi puélf]ﬁ?/t don of the crude
resmlzwbydhpmaiygraalme@m ¥ piliga, gluoing avithbi argcd cefoRitledf ood;sttan atled

at e:
;xo*{%%ﬁ%&%ﬁ%&% enyl)-2-ch|oro-acetanide(155 ng, 0.622
mmol ) and hydroxyl - di phenyl - acetic

i) (Rel-tA- Ry Hidroay-detvioyiaoling) 2011 23-GhyBoyy-} AsdiphienfRa@taxy)-1-azonia-

. Q. di ssolved in DMF (4 m). The reaction
bmy%9§%£20ca§2§@ g?%d at 0C for 2 hours.

ThlsF?Spﬁlpoxnfdaoelbgmnsuan&f{hylf[zmvhr@edxyaaeazoyﬁmmhbgethﬂ -(Bhydoxy-2,2-

to .t h t t d. Kk
oo SR AR DRSPS SR B BT oy
benmmidcgls téplaced by i3sbeadydexybemzoidwerid ﬁﬁt(lRl an Zmrmhd-re&lyarﬂj(Z hydroxy-

over e rea

22 e S R o TS o g BicTe i bihpioTs Sdbstnuced by

l[Al-aﬁ)no%ﬁﬂ@42@9&&&@-2%ﬁp@@@%&gf4@%o?lz bigaloi.2. ?Qﬁtane

n vacuo and purification o

CNOPH%h% ﬁ%@% n@ﬂ%ﬂéL directed preparative HPLC

eIutlng with water: acetonitrile:trifluoroacetic acid

the titled conmpound. Exanple 185 to 189 These

ExadpfgSinds

namel y
(R)- {B)énm&@arﬁoﬂlﬂemw-a -BRdtaZ R 254 WhGRN-RAroxyl-) 88t ¥} cld
2.2 €di phenyl - acet oxy) - 1- azoni a- bi cycl 0[ 2. 2. 2] o

A suGhedsidn lof th‘éQf—G%@ﬁﬁ-ta@etlc(a@d (®)(Raza-bicyclo[2.2.2]oct-3-yl) ester (1 g, 2.96
mmol) and bromoacetic acid benzyl ester (0.516 ml, 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.



Hydr oxy- 2, 2- di phenyl - acetoxy)-1-[(3-nmethyl-[1,2,4]thia
di azol - 5-yl car banoyl ) -net hyl ] -1- azoni a- bi cycl o[ 2. 2. 2]
wmedoansssto | f | uor oacet at e, PCT/EP2004/004605
(R -1-[(5-Brono- 3, 4-di et hyl - pyridi n-2- yl-
car banoyl ) - met hyl | - 3- ( 2- hydr oxy- 2, 2- di phenyl - acet oxy) -
- ha- bi cycl o[ 2. 2. 2] octane trifluoroacetate,
Ex%m?ﬁqrg?( 2, S Didmit hyl - 2H pylr %zol hsl yl car balm)yl ) - met hyI ]

291 ?ﬁ%'br&%ﬁfe Woblof rF‘Q')alb'[%C'E?LaZ 2] oct ane

ZJ;Bycrratz oﬂhyB-nydtb)dwbdmoyd jcidresrtatyyeyl-eSeef (0. (Dﬁ/gl,r(b&%/mmOﬂld pedraito a
sol¥1 10???]’8%2 e%1g?gn%pla&upl ?Xgi}gga;{rzé g ‘:‘]ﬂo E@Eo% -3- y gster (0.265 g, 0.79
mxﬁ&) -uiQI\(IE( B)rml‘mTlpmlemytmg mixture is heated at 60°C for 5 hours and concentrated.
Th?slprrgc?egg%é 6{2 Bepgate%/ L\{’lﬁe %l(qf]gocet atgee%n%pﬂufl? g? %12{ tufeacfo% aml}[lé]unreacted
hy{h’ﬁantmhenﬂl&é&ncmmd @(retnbicRlde Ajanid-ylhestari t h t he

appropriate am ne. Exanple 190

(R) -1-{2-[ (Furan- 2-carbonyl ) - am no] et hyl
Ex}sz}e(IBShydr oxy 2 2-di phen)l -acetyl)-1-azoni a-

he h .

;W_@lﬁlZ@étaﬁﬂgrlfﬁloEé’acHﬂﬁH) in DVF (7 5 m) is added

pol ou I a,, 34.
Thi C’Fﬁ’é EP@Q@?F@% iﬁ%&f 8%3#5“0 éfe?owﬂgﬁo@rfal d?&s&ﬁi then
coél@cllTB?? ah lﬂd’eﬂ)aﬂg undé&r JH d’frgﬁrﬁz&nﬁ)fsﬁlﬁ'fe Wi 161 cbble® soldrion is added
ut | 0 sSi n
truit%}laq}lnf: rﬁ)‘g}l %b}' bgnzc)zl IPWH’I“C(‘?)((§4 21] gna t%ﬁ?fonasélérteglfor 1 hour.

Pudifidatidd Qsﬂda@necbdnﬁ)(ﬁin@ [n#as? diddcrdACHraptRa bRl I9PTLC €luting with acetonitrile:
hydrochl ori de é@le 180 i]] (310 ng, 6.84 mmmol) in

wapsyr lcl?roaC?ﬁC)aqufo etithetiled compeymsn i xture is
stirred at roomtenperature overnight. The reaction
m xture is passed through a 2 g Isolute SPE (Al-B)

Expmplerl®dge. The filtrate is concentrated in vacuo and

(R@P-!éQfBrgﬁUﬁ@nfjéarEmoﬁ!-Hﬁggl &sidiary-ChIHRE ASABIN1-9Mzonia-
_ silica, eluting wt wat er ;'acetonitrile affords
bicyelal22.2Jostapg rrfluorencatates white solid. Exanple 191
(R -1-{2-[(Azeti di ne-3-carbonyl)-am no ]-ethyl
&3 (2- hydroxy-2 2-di phenf/l -acet oxy) - 1- azoni a-
@ylesionio- Iebﬁnbl -yeblopp-aeqtathidgor oacet ate (i) (R)-1-{2-

2- lirgs B I%Il %@Q?Q@&bxgrggll ) afd ?rEe'thlﬁgmg'(éSqrpﬁoﬁgh )nn%n m]d?sts&ved in

DMF tﬂwﬁwlndacgelteénygn ice bathnChlobbasyy] dilide. (37 bk 4r6¢ mmol) is added
drcga 4&&%8@@ 8 gaf%?l hY)\Q' %%Qgélg&qgsor%m g%ld 1'1?1%919 Arpoousgg) %rude in the

h I'S conpound 1S prepared anal ogous
netRyepl- { 2- [ ( Fur an- 2- car bonyl ) - am no] et hyI } 3 (2-
hydr oxy- 2, 2-di phenyl -acetyl ) - 1-azoni a- bi cycl o[ 2. 2. 2] oc
tane hexaf | uor ophosphate [ Exanple 190] by repl acing
@R)fuf(diBcoragiptienyildanbain BOGneth @l -3 € R he d Dxg s Hdiphknyd-acardxly) |- 1-azonia-

blc% S)PZ %fcrlafl%zrlfuodoacetag car bonyl ) -am no] -et hyl } - 3-(2- hy
N- (‘_th)oynoZp}{éndll Lhhivrb-acasmtdeftyfy -ng, 0ac2dmmel)iaay dldrioRyl2di@henyl-acetic

| t
i) A0S e R TR 25 sten R0 6% PoReEra sl g PM (4 b
The aaatcni@] @ibhyie)is stdrdd2 0YC f@yhddir PS-Bromoacetamidomethyl-NovaGel 2.3
mrﬁé&gﬁ{}@;\%{:@%gﬁ 1;532}2% gé%-ggtlbltf: o o%“ﬁkﬁﬁ-_% rggr% %anperature 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)



DCM (1:1) (2 m) and stirred at roomtenperature for 1
hour. TFA:DCM (2 m) is added to the reaction m xture
WO 000a093bet e t he reaction. The sol vent is renoREDEPIV04/004605
vacuo and purification of thej;crude residue by mass

di rected preparat ive HPLC eluting with

oL TR Sl i Bt A B TS a L SR B By mase
direared Ipyeparative HPLC eluting W1th water:acetonitrile: mﬂuoroacetlc acid yields the titled
co(q@o §a (2- Hydr oxy- 2, 2- di phenyl -acetoxy)-1-{2-[ ((S)-pyrr

otFd i fie- 2-

car bonyl ) -am no] -et hyl } - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane

trlfl og@gtate, (R) - 3- (2- Hydroxy- 2, 2-

Pﬁ toxy)-1-{2-[((R) - pi peridine-2-carbonyl)-am

Themdmxﬂidmyiﬂs InatheB BN (34 -Dyratta)ldsckazdl-5S-geirdhfoyl)-methyl]-3-(2-

it PARBGRN S om - aropheiprlof 0l foippeesye R 2

Hydrdky2,22diphenyl-acetoxy)-1-[(3-methyl-[1,2,4]thiadiazol-5-ylcarbamoyl)- methyl] 1-

algﬁ?lr %Oﬁj%‘fi)l}agglog?agé gfhfh(‘l'}/c(rﬁéétf?e{z, I 0 %I)Bcrgr(r:lloo ‘% dlmetﬂxyl%%‘l in- 2 yl-
cafvaatdylir@hyi- 842-@9@&5'){)’ Zmlﬁﬂalryﬁﬁ&?&'d)&y 3- a@gnlﬁ)bﬁtry&éYZﬁZ]%t&ne

enyl 0 3- bi cyc oct an
B P A SAR A g’r”@eé‘b’ ézaluyw%\mgr&agwoy )gthyL-3-(2-bydroxy-2,2-
dnékﬁ}lyllac{st%xir)( A&ﬁidx:ﬂbi@?dé‘[% zcabagﬁwdn)ﬂuamaeaheew IR)-1-[(2-Ethyl-2H-
% }/ | - acet gxy) - 1- azoni a- b| cycl o[
pypazgl- Eetb&ﬁ@y tmqthsrlhéﬂ%éx PEYé: 2[@2%%; |-ecenagy)-1tggonia-bicyclo-
[2 Izezl%&&den &1%0%&@?69‘&5 dil B?epgregaﬁggéydslyctoqm @ W B%rﬁdﬁﬁﬁenyl-

correspondi BOC protected am no aci'd
caybrynoyl) (nzethvh?&wyérozy diZptiehspyl-acseg Xyl 32Pﬂ(ap1?AFYC(1ﬁ a@ 220§:ane
trifl GG RAERY thbYé iiﬁ?%?%}ﬁaa% fﬁf:dn%a%ﬂ%e%]l&ctth@gg ropriate amine.

trifluoroacetate This co I's prepared o gous

to (R -1-[(2-Brono- phenyl car banoyl ) -nmet hyl ] - 3- ( 2-

oV ?[601)% 2, 2-di phenyl - acet oxy) ] - 1- azoni a- bi cycl o[ 2. 2. 2]
ane trlgl uor oellcet at e [Exan'pl e 184] Hovvever

- re@l)-1-azonia-

R hd : Pg ‘ ks ok~
g&g@ P{gzégg 1 g 2;% sed with the
af:aeea% om@##ﬁﬁ%vaeel 2.3 mol/g (0.3 g, 1
Toeaqurredgglmrph@f Zerqu%acjg(.%le. g, 8.21 mmol) and HATU (284 mg, 7.52 mmol)

in ﬁ:ar am)y l)glagg]e%ﬁ}q ﬁrgé%q}ogﬁ%)mogp o(h%e (rgeg ['rémﬂpgé][l 3%]& 52 2 m1¥1ol The

reastibo miixgterdiOle2004t0d68 @@Orﬁ’@ﬁi[iEFbZO@ZfbﬂDﬂﬁﬁl&tes?ﬁteﬂ'mh&h time, a

sol%&?gg%ggﬁ_irz% (?\5)3 gd (? ﬁt%gg#zzyfﬁrdr?xya oL td oo)&e;yylfcetyl )-1-azonia-

bidyplpt2az. B}octzmy chlarlbahmtbcr’réd)rh’:yel szamlalz a80 & i 10yrag,o. 4 And) )in DMF

(7%;@? gs )?;ég hﬁl Eér? m;xtufe 18&%1% a}é 58{?’% téc’mperature gvernlght The reaction
miktdye (s Zbaa;zdif}bbcg/h:i @@Zscﬂutﬂ]SBEl(AlSB yja)melgé Grhe dileglate is concentrated in

vac!(?.é) n(ilp % ggltbcin g‘ctFegfr\gd%peé?%%gg 3 ryW hen ﬁté ghc%lcélgtmg with
wader Megchyikrilp v ffb rds dheei e ydneptiung as Emlife|s@lﬁd.198 to 201

These conpounds, nanely

(R -1-[(6-Ethyl -pyridin-2-yl carbanoyl ) net hyl ] - 3-(2-hyd
Examsle-1212-

di .

-a nab' I022200tan
]1 ZO thii - Y [ -2 l 1hen%-acetox -1-azonia-

blcﬁ}tlﬁflellﬂotﬁﬁehﬂmb}oa]ce{afe? trifluoronet hyI
-pyridi n-4-yl carbanoyl ) - met hyl ] - 1- azoni a- bi cycl o

(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]octane hexafluorophosphate:



[2.2.2] octane trifluoroacetate,

R) - 3- (2- Hydr oxy- 2, 2- di phenyl -
w@emioxsshe 1- [ ( 3- hydr oxy- pyri di n 2-yl car banoyl ) PeEEP3004/004605

]-1-azoni a-bi cycl o[ 2. 2. 21octamne trifl uoroacetate, and

(R) - 3-(2- Hydr oxy-
Thi cgmgbmmepa&%tm o&ﬂmyw gl (fFu %ﬁzﬁ eﬁfbgaﬂfwnnﬁqéawl

1-azoni abi cycl o] rifluoroacetate ar
hygpxy-grledinkeny!- mq:g,{l)obgwlzybrpﬁlo 2 2 2]octane hexafluorophosphate [Example
7
L g 2 S R SR g TR o 2.2
2] octane chloride [Exanple 184] by substituting

(i %%1}31 Zﬁ‘?{%ﬁéx\/\éx\‘i}sg% h it G &m%“(‘i'ﬁ}gr&‘%}tfi APHEh N Gceroxy)-1-
azopB-birydsHaa2] pmmqomﬂnerqasetmt used. Exanpl es 202 to 206

Tﬂ% gi %éé?})_ﬁ%%&%@& %ﬁ%e)é arbon am1 o) ithf, (} nef}yﬁrqu

dipagrgll-a@toxy)1-azonia- b1cyclo[2 2. 2]octane hexaﬂuorophosphate is dlssolved in TFA:

DC?%? )Ib@rfgl)f 6%_5 nt19 oc()jmo)z(;;m d&)}/E hO[l ’T%Azﬂ)eﬁ @’]m ) is added to

theaeation yixthre qowbndalleme Ameyéatabﬂnélfha)sblvetthy i‘e)no]veazrf)Vucae bh& Burification

t
of 6 Gl e Sy AR s e ePonet Ve Conon i ool
trxflw&rdaamia)ylatét Helcjtled campourat:  bi cycl o [ 2. 2. 2] octane
hl ori de,
((:R) or3| ( g- Hydr oxy- 2, 2- di phenyl - acet oxy) - 1-[ (4-nmet hyl -th
Exdragloll 92t0 195

Th%lﬁ (F:%{:l?(glgl%g d’?{i&lnfyg@sgg ((Z%H)Lég?%Zﬁbz}zgl;}nlylolcetoxyg]l ?f t[ ?ﬂ -pyrrolidine-2-
caer;rF}llh %Mho]aﬁﬁﬁlpxsé)zoﬂ;a-(bmy&lbm 02 Beihé aithpeckiaes W)L 3- (21H§§roxy 2,2-
bi c b %i 2] t ane ﬁblorlde re all prepared
dip ?{'é( 8§ 3 plperl ine-2-carbonyl)-aminol-ethyl}- 1 -azonia- bxcyclo[Z 2.2]

octhid) riBuérdabdeste QRY- 32(23-‘1)d'lroiyhk oRhsen A=tk oG EL-PXYNS) bidePIR-2-

-yl yl me
car onyafélﬁpgf%Fg??aaflza@wzﬁe&?a%]eocmeé&lflw@og%ﬁmcé R)slo (S
AzdiMireUD&ibénil) L:ﬁﬁnoﬁé&ﬂﬂ?%%ﬂ%dﬁo% Qflhﬁﬁhauyy Llce@&@‘)h%zéﬁbd
(R - él aza- bicyclo[ 2 ester wt
blcm; pcrang tﬁﬂgﬁsgaceé@tétarecpr%rgﬂ analogously to (R)-1 {2 [(Azetidine-3-
carlch)y'I (almﬁé]aetmlpyffh %%o%{élzo%hélyvldeﬁﬁéyﬁﬁ - 2308t TLERERE) ' Gjoctane

correspondi ng
trlflwet%ﬁ%fetyéﬁwn%lﬁﬂﬁasby 'ERlagipg &-BEYFageRyling- Xczarbpwc acid with the
corfe@ﬁ%d%g%@@%p&@%led ARV 1- { 2- [t hi ophene- 2- car bonyl') -
am no- et hyl }-1-azoni a- bicyclo[2.2.2] octane
hexaf | uor ophosphat e WO 2004/ 096800 PCT/ EP2004/ 004605
Exaglblg'@@ stirred solution of 2-thiophenecarboxylic acid
, 012nm)I)and HATU 42 Ollrmol)ln
) ydro X2 2-diphanidad J iging-Ae '-"- bovifletAylrardn)a-
bic 1 b é r}n &togge(@atgs Ieft to stand for 20 m nutes
arter Iutlon con‘pr|S| ng of
Thi R)mg_oL(ng 1amep@'€éph@lbgotgl-y to (R)-1-[(2-Bromo-phenylcarbamoyl)-methyl]-3-(

hyd%(%(gj%nréiﬂ%% ﬁ]aéetgk@i%na%%)mg}gc Xlog s %%ét%m: grlfﬁ)lgc?(%%aceg&qz{jlix?wple 184].

Howfer (Bte6d nf psingPadifednylfiephieadiENP 28 minol/g (0.$ g51 kqv)@dused with
actjon mxture
the ?E bp s%aecéta{qﬁ roérlﬁetﬁylei\klvab% ?g%ﬂf’%l/gégé il ; cartridge

and the fi Itrate concentrated in vacuo Purification

mla%s directed preparative HPLC eluting with

€

er-acetonitrile:trifluoracetic acid yields the

(R)43 (R eeroorypadighenkixaderixes 1 -P@8néthyl A4 timidiaSeylenbpauritsechyl]-1-

| .
azopidbicstion 2 dlaciane chloside 1ol - acet oxy) - 1- { 2- [ (3- et hyl

-t hi ophene-
2-car bonyl ) -am no] - et hyl } - 1-azoni a- bi cycl o[ 2. 2. 2]
oct ane hexafl uoro phosphate, (R)-1-{2-[(3-

Exav\né)tl




Chl or 0- 4- met hyl - t hi ophene- 2- car bonyl ) - am no] - et hyl } - 3-
(2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1-
W@2zmalogssty cycl o] 2. 2. 2] oct ane hexaf |l uor o phosphet/EP2004/004605
(R -1-{2-[(5-Chl oro-3-net hyl - benzo
[ b] t hi ophene- 2-car bonyl ) -am no] - et hyl
This c%h(p%umf & ReYarédd 2nAbgaRYS cf@@fzi m%}oﬁy BZ ko PHeR YL Ocetoxy)-1-

] oct ane hexafluorophosp

p{rpem:?; Yl baraedngthyl) 4 %}P%Wbé?c%@b@%wfihlpzdf (Bxamyele dx9B] by

squ'tltutmg hydroxy di-thiophen-2- yl acetxc ac1d (R)-(1- aza b1cyclo[2 2. 2]oct 3 yl) ester and
6- pyri di ne- 4-car on% -am'no thyl}-1-azon b
E

Pyraéylcl 05{ -gmpe pidchysnexyndirbenylnrsedc aid h(étzéa bicyclo[2.2. 2]oct 3-yl) ester
an&ghg%m%?pﬁyg@g%yygng%glphenyl acet oxy) - 1-{2-[(t hi eno[ 3

I ophene- 2-car bonyl)
am no] - et hyl }-1-azoni a- bi cycl o[ 2. 2. 2] oct ane

hosphate, (R)-1-{2-[(6-Fl uoro-4H benzo]
ExQSé g?ggPﬁ%@% car bonyl ) - am no] - et hyl } - 3- (2- hydr oxy- 2, 2

Thesti qgh@nyndsaoendxym 1 ézfahylalyrlbméfallca[bzmzym}lerbalﬂéﬂ(é hydroxy-2,2-

dldg‘%ﬁa lgtgf(?)(g igangﬁfcll” 38 hé%%a tl(‘:lglrl oacqt3te ]ZHydroxyZZ

dipdeiyltakerdxy)2L- Hifdlnﬁugro@e@yblp)plrtbrn\ﬂylcaclmwyﬂ/))maxhaliﬂmzanxb+bmcyclo

[2 %% c% n(egrlﬁ,]gy/o %%c%@ﬁ%l]gxf‘ lllf]l F%I};] g?gcglgge - icefcg(_ye-é:[b3r-la)bd69(§y-pyridin-

2-yl xebaoyl ok thel) —1@¢Zbylla]b-lc'|y€bﬂb212bctabb cxyﬁblldrb:?ce&te?,]and) CRpME2-Hydroxy-

fl h hat e, ,. .
2,28%??3@?8&?@79%2 RB?réqel&i}nﬁ%'tyhcsg(ki?mém%w)é?ﬁaﬁ%}l%blcydo[2'2'2] octane
trifbddrghdetaBe 412-all ypelepaxad- ahabgdighhenR)-18¢(Bbwxnyy-pHenglzcatb 2m by Emethyl]-3-

(2 \{lﬁirogy 8% (ﬂjgﬁﬂgggﬂ%éor;% f) uor 1cyéf:di$ gégctane&lctr@ﬁ)ﬁﬁxwmglﬂ by

subsétlﬁﬁllgmlﬁljbhl)oaﬂlﬂihﬂQf]thth’k}drre]spclrd&@%teilocybh@yrﬁin@s{ Rodeddr in these
cHanF af | uor ophosphat e,

exarpgles IS ?ﬁn%P REAPE Bz 0y ani no) - ethyl]-3-
(2- hydroxy 2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl o[ 2. 2.

e fl uorophosphate, (R)-1-
Exiépéfgg ‘bﬁggpyrldlge SPcarbon§Ig-an1no]-ethyl}-3-(2-h
Thy @€l ¥¥mpoe@drdd] feny(R)aC tIQv}‘d&))xylz 20 PRt &ue%}-@{[@t—rﬁe%h oxazol-2-

ane hexaf | uor oph
ylce%)amfy@-znfft( yj, g-aaq?\%gﬁw opgogaggapeec}gqude 3-(2-Hydroxy-2,2- dlphenyl-

ace@@f)bq%wxdlam ﬂ@erﬁhw}nkch b1 28X K¢ ofa. 22 L RRRRYITRESR)-3-
-azoni a- blcyclo{ Zkoctane hexaf [ uor o
Hyﬂp@gf ~ld§)heny1 acetoxy)-1-[(S-methyl-thiazol-2-ylcarbamoyl)-methyl]-1-azonia-

blcwe) rzlz i]%aJa(aéLc}hma@m SYEHY ARG RENEHRERPAYdtd 2 AN ke N thiazol-2-

ylcmb}arr@xlﬁ @t@ihlﬁm@bm%@[@@x@yaaﬂ%% pd (Pt of22Hpdrpky-2,2-
dlp%@ﬁdﬁfrl@etbg)ﬂﬁf 995&@?@%%8ﬂm@ ) 31 &z%mablclyclgl %l %r% ocr:rtén%chlonde,

r oxy acet ox

are] all[prepasydmmgwslym (- %c%Hy%r@wy*}Lzydl ti\mph@] 2¢i-hgettoxy)-1-(pyrazin-2-
ylci 'blrr@?ﬁ{ytlé&)bi Qyﬂlé) L%y&o 3]202]5&91% e e ty%ﬁgqg§w s%bstltutmg

Yfé“pphén lomeﬂo»lwetm a2k (R)-6L-amst higicl gl 2i2doate-8) exrbyarhyhydroxyl-

dlpb%i}}l Ege] 16%&%% glag%%‘zkl?%ﬁ%% -3 tyﬁ@ré%% rO e8Py razin-2-yl-amine

withgkadrersp ophagsipterpeyclic amines.
(R) -1-[2-(Cycl opropanecar bonyl - am no) - et hyl ] - 3- ( 2-
hydr oxy- 2, 2- di phenyl - acet oxy) - 1- azoni a- bi cycl o-[ 2. 2. 2]
Exmnphﬁ@7hexafluorophosphate (R -1-[ 2-

[(4 5 6, 7 tetrahydro benzo[c]thlophene 1 carbonyl)-am
no] -et hyl }-1-azonia-bicyclo[2.2.2]- octane

hexaf | uor ophosphate, (R)-1-{2-[(2,7-D nethyl -i m dazo
[1, 2-a] pyridine- 3-carbonyl)- am no] -ethyl
}-3-(2-hydroxy- 2, 2-di phenyl - acet oxy) - 1- azoni a- bi cycl of
2.2.2] octane hexa fluorophosphate

- o M L



azoni a- bi cycl o[ 2. 2. 2] octane hexaf| uor ophosphat e,
(R -1-[2-(3-Chl oro-4-fl uoro-benzoyl am no) -
we@bdwghdesde ( 2- hydr oxy- 2, 2- di phenyl - acet oxy) - 1- aRONEP2004/604605
ycl o[ 2. 2. 2] oct ane hexaf | uor opaosphat e,
(R) - 3-(2- Hydroxy- 2, 2-di phenyl - acet oxy) - 1- { 2- [ ( 3- net hyl
To aREARPEMN & dH @fpi? h%né‘cam%szwd acid 15 4 78 0.12 mmol) and HATU (42 mg,
cl of 2 oct ane _hexa-f |

m no aﬁ azonla bi c g
0. 1&&%011)“10@% 0e6, m|) o adsleg pri )d;rgwy_(ﬁz gl, 0.3 mmol). The reaction mixture is
lefrdd BRRAYdrRCARIRNY hfedr & Rich (1§1e B oo oﬂ'rlsfrltg of 2 -amino-ethyl)-3-

uor onet hyl -i soxazol e- 4-car on%gi amn
(2-hyslopwyad. Bidinhenfageryl) z‘l}azeer@ahx@c éleqgmbn@gﬁné@)@mple 49 ii)] (45

mg,E(Ri n?fn((l)zm'ﬂgﬂio(ﬁ% l%l gs éjdduﬂ efﬁél re:?c‘f 6h %ﬁ@urelxs stnged at roon;ltfmperature

- 0X0- yny am no) azoni a-
ovegmg}]to"ghgxﬁ:ectmpqtmg p%@dph@pgh a (llg)ls@ute SPE (Al- Bycartr ge and the

flltxél cot %Yed%n %ﬁuopi?&l”fﬁl tibf ﬁ%/ ¥s) dU]EC{ea p[rép%rﬂwe et Qx{lﬁg with

carbon
Wafalzmﬁtcaufbllfcﬂykﬂluo{aze@ R]d wddaﬁne tlhle& edhpaung- phosphat e,
(R -1-{2-[(S-Di net hyl sul f anoyl - 2- et hyl -
f ur an- 3- car bonyl ) - am no] - et hyl } - 3- ( 2- hydr oxy- 2, 2- di phe
Examplles2208ttoR¢] - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

hexaf l yorophos , _ '
The(SPRSOr%poug\dgﬁl &W?\E%Z(Z &—Iydhmﬁly% ,2-di Cpe}le Xl a)cer'fxr)Zl {23[ Bﬁréel%/)fl -thiophene-
2- c@‘b@WhWinohmhmk}})l azonia-bicyclo[2.2.2] octane hexafluoro phosphate, (R)-1-{2-[(3-

Chlﬂexa%{rfeh}:}'r tﬁé%gef}%g?clgc%(ﬂpﬁgf E}‘l % el%](@ § ?fgydroxy 2,2-diphenyl-acetoxy)-1
aZO@*Wb@ R dvenay htemfbmt’repleasahaa,r BpyR)|¢SabhiBed- 3eﬁdﬁry)ll}be8zo

bR afrabBaR Y s 3B RSk 2 dsbephacssan d-azonia-bicyclo-
[2. 2 Rpetdng li’exbﬁdmphfos%h&e d'prq.BHYCﬂGﬁﬁ D2\iphenyl- acetoxy) 1 -{2-[(2-hydroxy-

- R).-t o-fura car bo
6- “’IE%‘I RS 3\95%2 o By fic Sraianbsokitrorgiciane Hexafluoro-
phopptRsQRY)-8(2-Hydroxy-2,2-diphenyl-acetoxy)-1-{2-[( th1eno[3 2-b]thiophene-2- carbonyl)-
ami Qeﬁé}ﬂéi agy'?;‘églféfﬂ 2)229 <P Igﬁre]:)illexa u%trc? );g osp%ate, Ig (1t{2t [r6a E uoro-4H-
ben2dTil ,B?ﬂloﬁh@wchrlibn?@-@ﬁinﬂ)gkétl@]/}@ -@L 12de9)232| @thﬁ‘ﬂ@nplei&@tfoh(ﬂpf Qzonia-

bicy 4D P OSFTne MR 00e RBRHBRG. v T3 HENBromI< iRt §-<aiong-aminol-

eth)]l}' ?-Ulﬁildr})xﬂ-Z@Z&Bh@ybh&yﬁypl ak&hiZ by Q60N E octane hexafluorophosphate,
hexaf | uor o-

éF@ I@Lde‘gx rdé&*iﬁnzl @ﬁ?ﬂ’ﬁkﬁh%{\zﬂl @@é?éﬁ(%mgﬂfglrp@gthyl] 1-azonia-
blc}m%’ii@ &YGCEECQEQQ:%Y@P%?}Q%YIU-I 51@]11'0% Elﬂleth%xy benﬁoylamlno)

azonl a- 2] oct ane hexafl uor o-
ethyé]r%- QHbydrBﬁéBé’T ghe@mhugwmgﬂyzqr@a bicyclo[2.2.2]octane hexafluorophosphate,

R)-8 R 1By, grd?ﬁ(%nglua%et%&ﬂhﬁ m’g pﬁ&ﬁﬁ h x3rbohd)-amino ethgl} ][azoma

t hi ophene-2-carb

1-
blcyz of2. %Pb&fgaﬁéleh#MM@ﬁwpmélbhh{% éalmen%&%? bisroylamino)- it
t
2 hi’g‘fb?g'ép%ﬁ é%ér?%oxyﬁ*?ﬁ‘gfﬁ‘g“v%g 361 dbglybRSphosphare, ()

ﬁeﬁrpﬁmmmﬁwéﬂsonmeammhwbyMaazlydroxy -2,2-diphenyl-acetoxy)-1-

azonl( ?gr%cl(a Z. ?’iﬂg; %ﬁ??%&&lg?% H*)Elgteaﬁgtlofﬁy %%}élh%?ﬁr?ﬁgxazoley‘}

carbgmmlmammq )et}gr-l B} éﬁfbydﬂox)sb,iat;jiengl-gcbmbi amrxﬂa?blcﬂ'do[a 2.2]octane
| b d
e S 002 PRSI 5 kT B

hyddrxyAn Q@hemé{accﬂﬁxymlnme& bigyckf2.2R2]-orrand hexafluorophosphate, (R)-3-(2-
Hyc%%m,aod &gf?lzacetog(% 14 trlE F]orPer{l?{é% %8\9 r#‘ hly%tdpr%l.’»acgrkr)]oenyl
amnmﬂehtlnylbhatorda -bichgid étmb]bctéﬁﬂldﬁa)ﬂuor@lﬁd;ﬂach z{a]klpB $2-Hydtdxg-2,2-
Nt nued he re
PSP s S o e st Byt a - Srmissbieusl
car bonat e solutlon 1 M hydrochloric acid and bri ne.
Concentration follomed by purification by flash silica

col utm chr omat ogr aphy (ethyl acetate/ iso-hexane 4:7)
gives the title conpound as a white solid.



i)
(R) - 3-(2- Hydr oxy- 2, 2-di phenyl - acet oxy) - 1- (i soxazol - 3-y
wo canbaasoy | met hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] 0OCP@NEP2004/004605
brom de: A solution of 75
2- Brono- N-i soxazol - 3-yl -acetam de (0.82 g, 4.0 nmol)
[2. Qa]&mr@mimmo REEH8)i( erl B(dyclopropanddBshyl-@mdo)-ethyl)- 3(
ol utii_on g E | -dip nI acetlc
hydroreer) dle ery. acqswiéraaomﬁ icycloyldi2lactgne hexpidporpphopphaye, (R
(4-ChBRo IR mb- &EYO}@M@BP&Q{'IF@J(@ hlidox#2%- Hllﬁﬁedy@%égtéiﬁg -azonia-

m xture heated to 55C under_an argon atnosphere f

bigelalls?-2IPR@nernetaiinarapgosmiats: Fool- @dHrdfor%ér% leEWEP%?fQ}fYél -{2-
4993@,7%%%;& 9&@9 fc]cBRBh&RSI-SiBory. mﬁépétxﬁgllaaoma bicyclo[2.2.2)-

acetonitrile and concentration

octapeihessf heropbesphatendy) la@e{t?eﬁ@@ﬂ@ylcmﬁmd1gralésrlcam} &icpsponyl)-
amlddf %dm %C{ﬂohyto%)‘?y MI cﬁﬁhen,ﬂ acklok BT 85 FBEFASTE 3 1] Rk Rxa-

crude precipitate row1aceton|tr| e cont'al nil ng

fluarombwpamp@% off-{2- Mh@é&orpérm@msxﬁgpnfyhrmmne -2-carbonyl)-amino]-ethyl}-
k 'fafp;hgrgrlfaﬁéeg})gcle&zgﬂ ttflégl:l% g'ZVﬁSocEalél h%katfiu%rc{})hosphate (R)-

wn cryst I'n"an ternt
%ﬁh@kglofcmhup}‘rh@pahcng}onyl ammo] ethyl}-3-(2-hydroxy-2,2-diphenyl-acetoxy)-1-

I
ethdl 8t Iﬂyhydtd)e'r?_ 2 ﬁmen}'l)acabxy Y4B ong- blqd:thw,z Aoopwi lesaibneepphosphate,

a‘; o?c? 8%%{:1%1 a %0)? gm r?].gw %xetély ea}lzzg t&?o%%g%—l-lc%rbonyl)-
amitiogethyl el :hz@lma( Beyaid(2.2. ZAoidartel }@N&ﬂudno@hbgplhetehﬁ{ -3 HGHmir)oxy 2,2-

Ll
i S AR R el ERPbP U R Tt Bt Bapnol by
azo&%heytlaﬁlﬂl’ﬁ]&ct%sl@dnaﬂmroﬁhdaphat,e(mt l{H{}QiﬁoxyZLZ M-dlphenyl acetoxy) 1-
b ty,ati
R A SRS B (0
(2-Hettoxl- 2a23&IpaérQ/l atﬁ@x;l‘)ef({ag[ez -Biethbxy-gyndise-BRaridnyl)@mino]-ethyl}-1-
0

azofgér{g E)lﬁlgg(g% S?dggf\é%:sﬁe%? uorgpgﬁfﬂ tezg?a)/ 0?2 ﬁ? (1))1methylsulfamoyl 2-methyl-
furfiRB-carHodyliiehi godyet il |23 -0 - h)‘éd}bk))pt] entipheyikl= aﬂ:‘éﬁfx?)(i()azémz( bR9No[2.2.2]

octgxie? ll}Jﬁ;fgfl (l?rga %SH?S@S h&aﬁy%p icﬁ phenylcg/c%log)(y -1 %2 %3 phenyl-
pro%yBS}fM‘ﬂirnN) e&?p}ambma az&ycl@qetzazyb&@ne[ ﬁ&aﬂ%&p%ghadaj )-1-{2-[(

Iorof

Chf?f% siotthe & “&R;m 6>eefrbep ¥i- h‘i‘iﬁb’ﬁé&yé = ngevéé ¥ %@Mgwnyl -acetoxy)-1-
azo(rﬁ)-bléyldcﬁ[lé 2 &tﬁﬂ&ﬁ&ﬁ&u@r%ﬂh@%‘a& W))3- %H?Hro(&& Z@dﬁ)hen?y‘l Qeetoxy)-1

acetonltrlle (5 and the resul m xt ur

(2- H@étt@tﬂahyeir%é@%rﬁrféfboaﬁl arr@r&l egiyholsreaiaed ie153o [2-helpesne hexafluoro-
phdspPRatd] (RY-4L(@- H%BJ&;EQ 20&91116@@1 ic@to&g’f)m{?_ E %ﬁp@rto%y‘?ar@@ Qarbonyl

concentrat residue’is trj

amgyofrgy a&ér%@elaﬁevc{qﬂ%-ﬁ %Qﬁtarreuh@mfll@no pb@ﬁpbatzs(l?r Svi@rkgdroxy-2,2-

dlpﬁg}ﬁ}@ Sk S 29{H- 91@@1599—‘%@95%& Qlc‘d%fn?ll ammo] eth 1}-1-azonia-bicyclo-
ter-acetonitrile) to give the tit nd as a

IZIWZ\ oc@ang bexaf lueséanlmsehazq,@n(i@) 3-(2-2Iydroer-2.3 adlph@nyl -acetoxy)-1-{2-[(5-
me&oséh %Bbwb%a?baﬂ aa%r@xe%azﬂ%xg dH?cgé 89&5§3mmhoro

azonl a |cyc oct an
ph®pBrtarme NI pyapareddianalagguslyze ¢R afri(2téty diuxye?, %dmhewirac@fyl -{2-

th%gg%g %)‘%3( e?ﬁrﬁlﬁo%&hg}]g*azgxﬁa ICQHB!Z)Z h]%c&'% ggfaffﬁgmphosphate

207] by substltutmg 2- thlophenecarboxyhc acid with the corresponding carboxylic acid.



at nosphere is added triethylamne (12.3 m, 88.3 nmol)
and the tenperature of the resulting mxture reduced
WO 200440800 To this solution is added a sol uti onPOI/EP2004/004605
bronmpacetyl bromde (6.4 m, 78.6 mml) in chloroform
(5 mM) dropwise and stirring continued for 1.5 hours.
Exhifpld 2ACtion mixture is then quenched by addition to
sat ur at ed aqueous SIOdI um bi car bonat e soI ut |lon 'll'he

bl@vlctom Q za&tglesb%ﬁ,ltdl on. Concent r at |onf oI I ovved by.

purification by flash silica columm chromat ography (
gradient elution : ethyl acetate/ hexane 1:4 to

@%té}ﬂ@@t {sogziay!% yﬁg&tﬁﬁlge 1:10) gives the title

onpound. 1) .
Tq ﬂtxrsad(s@lq&gwdroé%yorxzoa@erdlbr@rmd@ phéant, §1.6 aueelbiydiethylehyr (100 ml) a

-46ddjiL Dadsdy h%&@@%&&l ﬁfhﬁ%tés; ;'olet%&rpéfag-gﬁj%?slo%z%i ?5.@1111, 67.0 mmol)
oct ane bfom‘de: sol ution’ of
ang@-tietbytemied §15i mi, dil 4-mmyl) imdiethaleitate ( Z((I)nQOAgditiqnﬂﬁiquhmﬁt)aer (50 ml)
is %C&%d ?_¥i9' ;§§%§QOntl Jlf!g&hée E?%g 11 arg:?ec)lon n%lxtur? Jé)glltereld and the solution
the?fﬂéfash)tc} with. 131 sgp,duiﬁn é’egbomwmt;c)lumdm @it hydrochloric ac1d and brine.
qélﬁ%ilq 1fogr ace%tboynpltll.{g]‘lr 1c£1t(i;" i ut'rgeshlsglci F]oé?,\rng 55{02%6%%%3?}&’0%}“’[ acetate/
isok lmxpazer aVUgleesa:hdmdenmﬁmtnﬁtaed whtiersofid.cat i on by reverse
phase C18 col um chronmat ography (gradi ent el ution
100% water to 100% acetonitrile) gives after
)(:R))Iqt-émt—llydtdxtyrﬁ Bdiplhgllnytl abetoxy)- 1s(@oixalzol-Bhdcasidn &l merhiyl)- 1-azonia-
b %%gi ot acetonitrile then dissolved in
“WSLP OSFﬁ“Flbfcfr%' Eontaining a few drops of water.
A #fldern cft2aBidimigNatoxadél-I-prace@mededD. shy D meol)Sh ahisrdeen/

ich,are filtered ri give the title
o BTt S BGa Rooken HBTeRRsEhDBges: sg R tzabicyelo-

[2. E)Q@dﬂﬁ-l?)eyl)%ﬁ& 1.12 g,3.32 mmol) 1n dry chloroform(10 ml) and the resultln% mixture

2, 2- 1- 2
hete saﬁ%éq%?”x%gtn ATRRPREe ey %%ezmz eY resoed o oom

terﬁ@ré&hi‘eoithfonZenWaﬁHaD The Qéfsﬁdﬁhﬁd@s’o}’ded % ?@e%ﬂlgﬁe GAd 26hBntration
aceti ¢

9 nd hydroxyl - di pheny]|
fofﬂf"f g(hjé)re‘elisogﬁlé’nb? g?%‘f% ope 2‘?‘?]:?%‘[’15 Bivps § isdly dike precipitagg which is
filtered 1 ngthllllsﬁld;lrdf tkEQHORERT AP ¥k aceﬁfn@trlllke@n?ﬁmﬁg 2?8 drops of

for hours. The m xture is then cooled to room
Wateértﬁl&@@tmemftbm ayssdlisanign froshecsinnitaifecives Thretifleeampoung as light
brdwaspytslsdi ssol ved in acetonitrile and cooled to -20C,

an orange oil 1is fornmed fromwhich the acetonitrile

| ayer is decanted. The orange oil is dissolved in

In ¥RLBE AN mdBSheH g\‘\égtahn RIE5 Qb N- Eb?gopgérl age :iuTude, e, 1g as stlrred

concentration. t|on I n
Solpﬁ@tpfpbrpmoe@mylbgprreé@{ﬁ ¥gmi, & Lréommol)émdisthatathe (04 ed) at héO°C is

ad&édt ? IPWIQQJ\IIE} 2@ %E@ut%’r{ {)F‘:i fxlrzllir{%)gslgﬁ%zg?if)@ ?Al aé'}dy mn};ol ) and

préfe conpoun STof “For mu
trigtioylaming (&P whnl, Ghdmemel] in @ethylRgher é?rﬁ)anAdxheoxwé dishigdathdr§S0 ml) is

ad%—p"abalng.sg %&Wnnﬁéa%ﬁ%ﬂgﬁl ?ltxe 1% 39}% thlpr 1sbfqlt e% and the solution then

escCri erel nafter Oun ar e
wagredovithuinM addiem Cﬂb@ntatabbletlah,slol\/fsh@imchlmnd and brme Concentration

foliRR4 tb@?}qﬂlg%o%abtyaﬂasﬂ- 's?iﬂ'aEco?fumn chroma?ograp%‘%r e%[l!xyﬁzcetaté iso- Mtxane 3:7)

. gives the title compound as a white solid.



246 S OH 448.3 0 247\ S/ yOH OH408.3 O
Preparation of Specific Exanples Exanple 246
wd 20l4hydsexycar bonyl net hyl - 3- (2- hydr oxy- 2, 2- di - pdi/BPives6004605
2-yl -acet oxy) - 1-azoni a- bi cycl - [2.2.2]octane A
solution of brono-acetic acid allyl ester (0.8 g, 4.46
Exﬂndhﬁ4and hydroxy d|-th|ophen 2-yl- acetic acid
1l-a 2.

1c@@2ﬂ2[§tta5@ﬂoﬁlﬁde2 hours The contents are then

en concentr at Thi s
A BlaBh e 2 o FRaN DA Gl e o b 147 BEBL At 3oy mmol) i
chloefdrax(1amal) 1s<’:tid|d@dl!\ﬁﬁa §dlut€<ﬁﬂd)f hﬂiré;@ﬂmﬂhﬁiﬁﬂen -Afyl-Bfetic acid (R)-(1-aza-
hour for which is filtered and
bicglqlad-2 leg-5v ést*t‘fr{i %& ?3 e aafﬁamg&e & BHARA tagresytingyyixture
heaw%/ﬂ%&ﬁaeragﬂrﬁffzﬁ%m4 h68rs. EX@MRL8redé then cooled to room
1- Car boxynet hyl - 3- hydroxy- 2, 2-di -t hi ophen- 2-yl - acet
e 238 smcsn%?te%%e ?S‘E‘u?]SéEE“éﬁéd it esdaciefecand then purification
by SalgUei @& ;ﬂfase column chromatograph (eluent: water acetonitrile) to give the title
1- aIIonxycarbonyInethyI 3- (2- hydroxy- 2, 2-di -t hi ophen-
compaund 33 8 EY$f0am - a7 0nji a- bi cycl of 2. 2. 2] oct ane ( Exanpl e
246) (0.79 g, 1.50 mmol) in dry chloroform under

arqon, i s added tetrakis-palladiumtriphenyl phosphine
0.017 nmol ). The mixture is strirred at room

R)13€

bicycla{2 2. 2egtanedhromider s at room tenp. The nixture is

concentrated in vacuo and purified by gradient C18
col utm chr omat ography to give a pale yellow solid.
2fﬁ@ﬂgdﬂwdﬂmgh%HehﬂﬁﬁﬁnsboIved in a small volume of
f
To QQ&EQ&} B{wgl%nﬁ)gg) %IIJHEIJ]?]S@¥ f?%% rg«l;n\?(a{l?sm %fllowaft 30(7A élﬁlger an argon

severa urs {39%
atmgsphetk is eddrdvueiethiylanting 18. 3cruh1861}ndmaé aad t}palempyretdremf the resulting

2 P P20 / 0046p5 CLA
n’llXZ S 6?%1)18% QQA(? O[90 t%% ﬁ\%ﬁi is ﬁd% %& olprigno r&goaaﬁ%@mlde 6.4 ml,
73.6 mmol) in chloroform 5 ml) dropw1se 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.

i) (R)-3-(2-Hydroxy-2,2-di-thiophen-2-yl-acetoxy)-1-(pyrimidin-4-ylcarbamoylmethyl)-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[2.2.2]oct-3-yl) ester (Example 70(ii)) (1.32 g, 3.79
mmol) in dry chloroform-acetonitrile(20 ml + 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 5°C for several hours

crystals are formed which are filtered and dried to give the title compound.



NR4 insalt or zwitterionic formwherein RL and R3

are each i ndependently a C3-C s-carbocyclic group or a
wa@ 200809682 menbered heterocyclic group' havi ng BCT/ERA84/004605

one ring heteroatom sel ected #8om nitrogen, oxygen and

sul phur, or -CRLR2R3 together forma group of fornula
Eﬂ%hﬂéaﬂmere R is a bond, -0- -S, -CH2-, - CH=CH,

lnéwhﬁlznuk&meby hydroxy, R4 is G Cs aIkyI substltuted

NH - NR5- CO- RG, R5- NH R/, -NR5-S
Sesirarty Bromappyrazgs- Rﬁleé‘%?‘Qde (e b it gmapoll Q@g%dml -diphenyl-

acc RH(RB( 1C§m<31@rcai Xy nydce-0p1) eaathna S¥athieh eldd choroform(10 ml)
carbocyclic or a to 12- nenb

C3-d s-
IRPEFEYCT T Eorg RS- %é\?l%‘@wéft ls|ﬂé€§§100k9r4éo FPQTR t%@teéf"rté%?tfdl?ﬁfed and
coﬁ&lgﬁﬁfeﬁd The %Ehrﬂi ff&%ﬁ% dlssQWchﬁxnac@thléﬁlé:athéB@leB@o 129°C, an orange oil
rogen or -C8-a y

is @zm@ rgmk\@hxyh the@ge@lﬁnlgﬂz}a&?hwde%ﬁnt@ The ogqngg,gs} isj dissalyedh in water and
wa@%ewfam:mef@bw bef%k%htén%ﬁgn RedRsSaald fr mm@&xfsﬂmv@ed by

group or a 4- 12- menber ed heteroc%@élc group aV|n§
pregipitarign by C@?\lé’grtprﬁgorhé‘trél?%ﬁtl@rﬁ“seélt}&:@ rpdethan e trhiigeali

oxygen and sul phur, or R6 is a C3-C s-carbocyclic

group or a 4- to 12-nenbered heterocyclic group having
Firgher legngsinlly preéerredrrgmpetedscd fomude] iachude cdmpennds of tegenla XIV
wh%geyﬁﬁ R2 aﬁd al?:{:l’ RRAW 4 sﬁbwlﬁ’n a3 gel%w%%(e%&ﬁgé bE IQEQQROn being
S- car ocyclic group ydr
degribesy h‘alelklyfter VW Qomppipd68e quRETREP2000A 0EUEHS. T84 takidalso shows
Cs-al kyl optionally substituted by

rm%gé%%ggan1£dagaltro carboxy, C -Cs- al koxy, a

C3-d s-carbocyclic group, or by a 4- to 12-nenbered
het erocyclic group having £§§St one ring

het er oat om sel ected from nitrogen, oxygen and sul phur,
Eer | RI® and RA C3- Cl s-carbaeyclic groyp or R 4- to M/s
12t nenbered heterocyclic group haviing at | east | oneM+

244 ng hg{i%ﬁaton1selected from ni trggen, @ygen |and4s.3
I

su| phury\ 11 |s hy ﬁ;,Ek%gs-alkyl,
Cs- al Kyl - QL- Cs- al koxy or Cl-~C8-4dl kyl-O-R15; | R12 is

@

™ "l c poarh veli e rr\lln D1'2|c- f‘1f\:sn!ky! or—a

2%éfélu'gguubgyclléléru %a4 IS hydrogéﬁ? a o 4083
o aThuc oy
C

- Cl bocyclic groupg G -C8-al kenyl, or
-CS-dal Kyl _optronal 1y

Preparation of Specific Examples

Example 246

1-Allyloxycarbonylmethyl-3-(2-hydroxy-2.2-di-thiophen-2-yl-acetoxy)-1-azonia-bicvclo-

[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 allowed to cool and then
concentrated in vacuo. 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 which is filtered and dried

to give the title compound as a brown solid.



substituted by a C3-C s-carbocyclic group; and R15 is
a C3-d s-carbocyclic group. 2. A conpound according to
W@ b@itiv6Bpo wherei n Rl and R3 are each i ndependert1/EPB04/004605
C3-C s-carbocyclic group or &%4- to 12-nenbered
het erocyclic group having at | east one ring heteroatom
ExaﬂMea#Ed fron1n|trogen oxygen and sul phur; R2 is
\ R4 .C| . k

To a@QrBR&ﬂQltﬁbn ofC} ﬂQ‘IMcBanylnﬂmﬂﬁyd}bxy @Q—@-tﬁib@herﬁﬁ yl -acetoxy)-

g ac%gﬁ%ﬁgo%@%qﬁ?{%?%ﬁa Bl BT 10 4o £11o S mii il gfforoform, unde

argbgtieiduey @éttmgpaﬂu&ulaamphgn;atphb@aﬁ{e 0oe gr 0 og7 Aehely. OBk OfMixture is
sel ected from nitrogen, su

strlﬁ'ﬁiij AL §PPEUnger adgwyﬁor gri%ml%‘te@l fgé glp 1ne %51465 ml, 2.25 mmol)

is aidedCl Wirhk¥ RYhtited Cbr LBraeKPXY dt FoSAEInS. aske OPli@NAdtentrated
substifuted - O s-carbacyclic group or a

in vpguqittRirigd E’étgé%‘b%fchlu ccob*r’fauﬁ“ﬁfa%ﬁoa@way 19 giye Palﬁéfeltlow solid.

The dond is ek %d%&l%ﬂ &ei ﬁxﬁlle\%hflﬁé)m d&htbhféﬁl%r&onﬁwﬂg% feamirops of water.
sul phur, Cls- car bocycl |gﬁggou

Aft?rosenezalr%@#b%% wdhéf%%éy@rths e anthdnigdgroive téagfle compound as a

pdgy@gwn%h@roaton1selected fromnitrogen, oxygen and
sul phur; R7 is a C3-C s-carbocyclic group; R8 is a
C3-C s-carbocyclic group; RO is hydrogen or
Cl-Cs-alkyl; R1O is Cl-Cs-al kyl optionally substituted
by cyano, Cl-C8-al koxy, a C3-C s-carbocyclic group or
by a 4- to 12-nmenbered heterocyclic group having at
| east one ring heteroatom selected from nitrogen,
oxygen and sul phur, or R10 is a C3-d s-carbocyclic
group or a 4- to 12-nenbered heterocyclic group having
at least one ring heteroatom sel ected from nitrogen,
oxygen and sul phur; WD 2004/ 096800 PCT/ EP2004/ 004605
82 Rl12 is a C3-Cls-carbocyclic group; R13 is
Cl-Cs-al kyl; and R14 is hydrogen, a C3-d s-carbocyclic
group, Cl-Ca-alkenyl, or C-Cs-alkyl optionally
substituted by a C3-d s-carbocyclic group. 3. A
conmpound according to claim2, wherein RlL and R3 are
each i ndependently a C6-C o-carbocyclic aromatic group
or a 4- to 12-nenbered heterocyclic group having at
| east one ring heteroatom sel ected from nitrogen,
oxygen and sul phur;



R2 is halo or hydroxy; R4 is Cl-Cs-al kyl substituted
by -NHR5, -NR5-CO R6, -NR5-CO NH R7, -NRs-S02-R8,

WO SO4APBR1LO, -O CONHR 2, -O-COR 3 or -CO O PIHEPDN4/004605
R4 is C3-Cs-al kynyl optionall$ substituted by a -
C3-d o-carbocyclic group or a 4- to 10- nenbered

CLAMSr ocyclic group having at | east one ring heteroatom
selected fromnitrogen, oxygen and sul phur; R3 is
hydrogen or Cl-C4-alkyl; R6 is O -C4-al kyl,

1. @2caBxpomhét ph{drmata ICI - C4- al koxy in each case optionally
substituted by a C3- Clo-carbocyglic group or a 4- to
12- menbered heterocyclic group ijag at | east one
ring heteroatom selected trogen, oxygen and
sul phur, or R6 is -c\aéb’occh ic group or a 4-
to 10- nenber ed het Clic gjjoup having at | east one
ri ng heteroatom sel frononi trogen, oxygen and
sul phur; R7 is a C3- o- carbocyclic groupt R8 is a
C3- Ci o-carbocyclic grbup, RO i s hydrogen or
Cl-C4-alkyl; R1O is dR-C4-al kyl optionally substituted

, a C3-Co-carbocyclic group or
in %Yt O%%ﬂ?emglﬁﬂyohg?ed het er ocycl i c group having at
R? hedan areechr indgpdnderetyoaCof ssetecydid gioupnor en‘i’r-ttlon.enembered
n | ph rboc
hetgx)&ﬁ:%c gg) g hflé nl% WY %’8“ one in % ha\%hoatt%rP cs)%c%/cg ed Corénrné%%geﬁaexy&én and
sullahurl east one ring heteroatom selected from nitrogen,

e u hur C3- d o-carbocyclic group;
or &)1%9” g t&ggt&% Frf?yalgro%pn%f flﬂi‘ﬂaas hydr ogen, a

C3-d o-carbocyclic group, Cl-¢4-al kenyl, or
Cl-C4-al kyl optionally subst it
C3-Cl o-carbocyclic groys . ~Wo 20
PCT/ EP2004/ 004605 83
| 2 O-CCR3 NR4 i lg A
wherein R1L and R3 are each i ndependently a

whéRFOs 9ot pary ol | CCHay- 01m~1£n:Ha @H,- 1,1 2RI BELRCHS)- ;

, | ;grocycl | C group havi n g | east one ring heteroatom

R? sdyydragey e} %IIWWIOP‘VO%’GQS -al gy)g%rnclaﬁdalkglmpéwgplly substituted by hydroxy;

R#is C;-Cs-alkyl substituted by -NHRS, -NRS-CO-R¢, -NR5-CO-NH-R7, -NR5-50;-R¢,
-CO-NR’R1, -ORY, -O-CO-NHR12, -O-CO-R® or -CO-O-R14,
or R* is C3-Cio-alkynyl optionally substituted by a C3-Cis-carbocyclic group or a 4- to 12-

of.forrrula | Rl

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

RS is hydrogen or Ci-Cg-alkyl;

Ré is C1-Cg-alkyl, C;-Cs-alkenyl, Cz-Cro-alkynyl or C;-Cg-alkoxy in each case optionally
substituted by 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,

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;

R# is a C3-Cys-carbocyclic group;

R? is hydrogen or Ci-Cs-alkyl;



or -CR1LR2R3 together forma group of formula R2 R
where Ris a bond, -0-, -S, -CH2-, -CH=CH,

WO gid2/06d82e , amino or -N(CH3)-; R2 is hydrogen, PeTEEP2004/004605
hydroxy, O -C8-al koxy or G -@&-alkyl optionally
substituted by hydroxy; R4 is G -C8-alkyl substituted

R pyhydnges, Cr- RIRBk O R nallyNRb s i@y Ryano, RIRi8Q 2itRy, carboxy, C;-Cs-

alkox&oﬁgm%b%ﬁ%w $rﬁ%f%9b§p t g% é?l ye%gﬁ%e?gr?gg%goﬁﬂs%avmg at

leasO8reClimg mwbmycdeimegrprnmogax Hxygen aha-suhpsbnfoer ed

or }{I@t er 1C5|fCIF“6 o %c(fltc rou%vérrlxg%%é&é-ﬁrr?%nt}]b l?ertlrggycp%r%rug avmg at least
one hlmg dw@ecratmn sﬂkct%ﬁrahhyﬂrogeﬁﬁok)@eﬁﬂd:ﬁﬂ pﬂd('y |

- 8- al kenyl -Cl 0-al kyn each
R gﬁé"?()&ﬁ?’k@]ﬁé’f'?l)k%gﬁlﬁ:g'taﬁiymﬁé'g‘] B@‘Oﬁy&%@ ilﬁ'j%)owsél iC
R12 grao0pCorcagbotyclicgrdid; mermber ed het erocyclic group having
at egast, one.r et er.oat om sel ected from nitrogen,
RE Ex?gé%ggﬁloorﬁ‘u? ﬁ %ar SFYHE 8fWPa C3- Ol 's- car bocycl i c
R4 gr}@'tifbg@ﬁ aﬁCﬂ-Cd-d&rH&yﬂE@ﬂ@fpﬁ@lhﬁtaﬂt’e(ﬂ?bf 6t Ce-Qglalityp opeadhialilg
at | ﬁ e rlng Peteroato sel ected from nitrogen,
SUb%BE‘ﬂfﬁg yérﬁ:! S HRGrYCliggroNg; 3pdes. Cls- car bocycl i ¢ group:
RS B €SC8-detbdel8rcGad @cycl ic group; RO is hydrogen or
Cl - C8- al kyl ; RlO i s hydrogen, Cl-C8-alkyl optionally
substituted by cyano, ami no, nitro, carboxy, C -C8-

2. aldeay ﬁgn@a@%rc@; t&@ilﬁfﬁWek&ngrgUpa or ?y la 4-tto

er ete CliC aving a eas on
R! arng’r?g aﬁ%@éﬁé’éﬁ? f[féﬁ%et%&lf F%ﬁgwﬂ%rgéﬂ O 5ty fe i~ e bered
heté&yﬂ%o%@@@é‘tf 1@%@8%1:?@?4@82@%&%@@%m gﬂro%@n %J(Qgen and

is a car bocyclic group or a 4- to 12-nenbered
sulphag er ocyclic group having at |least one ring
R2 1@@5;@@9% selected fromnit rogen oxygen and sul phur;
drogen, d - C8ak¥ aIk(XI-CI-C8-aIkox
R 1@?1@3@8 wbkvtlure@‘m -SVHR R4 fQOaR@:%N@PsC AMBIEy AR LSO2-R?
-COINRURI, I&’e‘o NHRCso &R & CD- B3RSl s- carbocyclic

roup; IS hydro en, a -Cl s-catbocyclic group, or

jis @SCarqiwanpmfanY bt}bsguw byt ai€ef1ssprbocgdio@rgup or a 4- to 12-
men%gm&l)&ﬁhggx%ﬂg ’hagﬂg aﬂe:? lofie ﬁn%ﬁet?o§to%§é?&@éﬁcflr6rﬁ nﬁiogen,

ccor |ngt I'm4, wherern
Oxymwnmumher,each i ndependently a C3-d s-carbocyclic

5 r 12-menbered heterocyclic group
R %58&8 % ori 4C8séttl%(’)he ring heteroatom sel ected from

R¢ inCt- C@g&m @xngrelkyayldbr Get{Ispitlenny 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-Cys-carbocyclic group or a 4- to 12-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7is a C3-Cis-carbocyclic group;

R3 is a C3-Cis-carbocyclic group;

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

R0 is C;-Cg-alkyl optionally substituted by cyano, Ci-Cg-alkoxy, a Cs-Cis-carbocyclic group or
by a 4- to 12-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R0 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;



R2 is halo or hydroxy; R4 is C -Cs-al kyl substituted

by -NHRs, -NR5-CO R6, -NR5-CO NH R7, -NR5 -S02-R8,
WO G4ARBRLO, -O CONH R 2, -O CO R13 or - CO O RIHEPDING/004605

R4 is C3-Cio-al kynyl optional By substituted by a

C3-C s-carbocyclic group or a 4- to 12- nenbered
RINBLET0CYehidc@liogpodpavi ng at | east one ring heteroatom
1iel ec e?gkfrom nitrogen, oxygen and sul phur; R5 is
R?&"o(éf Cs-alkyl: R6 is Cl-C8-alkyl,

RYG2 Gl fgah, lﬁY(DthquarHchéB'ig&idpoEy Os-ﬁlk@ﬁﬂhoxceﬁes-@kktyl enankily
substl uted Cl s-carbocyclic group or a 4- to
subspie e &a- Gﬁéf%ﬁ*’@@&?&? #'®Br oup having at | east one
ring heteroatom selected fromnitrogen, oxygen and
sul phur, or R6 is -carbocyclic group or a 4-
3.t 8 CQQ‘PP{%%%QC@ﬂil%EOéH%’é%I“iE"Gfeg‘} oup having at |east one

Rifah AR DEE SLRH RELRAEFE €4 0\ §-OFbaUyEIOG8MariO¥3@Pdrad to 12-membered
sul phur; R7 is a C3-C s-carbocy cllcl‘%rou R8 is a

he@g:c@plg;_ggglpmb@@@g qttdeag]z @lﬂpprmg l'r_qgerp%towysﬁ 08} nitrogen, oxygen and
sul uICs al kyl; R10O is O -Cs-al kyl opti onaIIy substi tuted

y c¢yano, d - Cs-al koxy, a C3-C s-carbocyclic group or
R2f3g/hado gr hrdrom menber ed heterocyclic group having at

l. t 8 d _{Re JROINRS-SO,-R$
RAECRCLA Ak SMETISR celpg (om0 nitOgR SO

C@rHBE)RkSr -G CPp- Nﬁ‘bRizZ -AerdBieer /E+-erBycli ¢ group having
or%4 en ané(?ﬁ}q OEF ggalf}&%!tf?@tte@% &gl @Q‘bEEme Ffotufp%g Qr. to 10-

Cls- car bocycli roup
mdﬁik&/rqcbhe@ro@hggwp ‘haying au@szggﬂﬁgghgg@atom selected from rutrogen
PCI/ ER 04605 85 R14 is hydrogen, a
OX&end% 259gfgﬁg%cycl ic group or C-C8-al kyl optionally
RSsubgiroganta@dibys-dk@d3- C15- carbocyclic group. 6. A
co i
R¢ %lgﬁ (o ra]g%zgggfe lF&yﬁ 81&%1- M3 m%El? }:Jge %ﬁtl@!{]&q ty%ﬁbs%rt@ted bya G

“5-car bocyc romati c group

C@r:araoéycht gro];ﬁommtaeas éﬂmehéted@cgecdqydlogroumh#mng atgeaat one ring

heh£ast Aprg 1 eroat om gencf h8d,.f rom ni trogen,

MO S‘éﬁccfe F’p’h PECIRIXNEE" R rhydroxy: R4 is

or CBZE-x@CaU{Q{J:aerHySlﬁd grutqedr by EoN}EFlﬁ;:mb@:lRﬁSh@é}daﬁth group having at least
R5- CO- NH R7 -0 CO- NH R12,

on’ STBATRIOF G BT REAT GRS £ L My

R7Qpk AL-tarbsaskBE glouped by a C3- C o- carbocyclic group

nmenbered heterocyclic group having at

R? ‘%%& %ﬁ%arPP?Yéllﬁ%‘Pé}Pbat om sel ected from nitrogen,
ROQX W @R Bgeanst GuC philyl;

R10 js C;-Cy-alkyl optionally substituted by cyano, Ci-Ca-alkoxy, a Cs-Cio-carbocyclic group or
by a 4- to 10-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

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

R2 s a C3-Cjo-carbocyclic group;

R13 js Cy-Cq-alkyl; and

R is hydrogen, a Cs-Cig-carbocyclic group, CI-C4-alkenyl, or Ci-Cs-alkyl optionally

substituted by a C3-Cyo-carbocyclic group.



R5 is hydrogen or O -C4-alkyl; R6 is Cl-C4-alkyl,
C2- C8-al kynyl or d -C4-al koxy in each case optionally
wenghddsat ed by a C3- Ci o-carbocyclic group orpr@Er/aP2000004605
12- nenbered heterocyclic groép having at |east one :
ring heteroatom selected fromnitrogen, oxygen and
4. Sodmppaimd odrfolRtla 8 a C3- A o- carbocyclic group or a 4-
to 10-nmenbered heterocyclic group having at |east one
ring heteroatom sel ected from nRtrogen, oxygen and
sul phur; R7 is a C3-O o-catbocycli't group; R8 is a
C3-d o-carbocyclic.gr v "R S~hydrogen or
d-C-alkyl; R1O ifs <CA- al Kyl offti onal | y substi tuted
by cyano, Cl-C4-alkoxy,’a C3¢oC o-carbocyclic group or
by a 4- to 10-nenbera&d heterocyclic group having at
| east one ring heter d@t om sel ected from nitrogen,
oxygen and sul phur, & R10 is a C3-d o-carbocyclic
in SaqrgruzQNigrricgnicdffontnowhleg-igenber ed heterocyclic group having
At 2ast Oohe ng Het er oat om sel ected from nit rogen,
R? aorRjere ah isdebgtiancly RE2-GiscabéFelid goembbadyel 1 mgmbdered

R13.is O -C4-al kyl: and.R14 is hydrpgen, a .
het RS e DO PO ol P eSO TSt PR §veen and
sulpfsti tuted by a C3-Cl0- carbocyclic group. 7. A

g@{%ggnd qih%)or mul a | 2004/ 096800 PCT/ EP2004/ 004605
or- QEEthERPIMEEORP C1 PTHYN R4 in salt or

zwitterionic formwherein RlL,and R3 are each

i ndependently a C3-C s-carbodyctic group or a 5- to

12- menbered heterocychi oxgro 2\ ng at | east one

ring heteroatom sel ect gen, oxygen and

sul phur, or -CRLR2R3 twege &I, A0 a group of fornula

R2 R where Ris a bond, -0-,"-S , -CH2-, -CH=CH,
wherddkiZs £5&5d, -6M-610 @, NMIGEBY: | -CH,-CH,-, amino or ~N(CH3)- ;
R? is hydrogen, halo, hydroxy, C;-Cs-alkoxy or C;-Cs-alky! optionally substituted by hydroxy;
R*is C;-Cg-alkyl substituted by -NHRS, -NR35-CO-R¢, -NR5-CO-NH-R?, -NRS-50,-Ré,
-CO-NRPR19, -OR!, -O-CO-NHR, -O-CO-R*® or -CO-O-R4,
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;

R’ is hydrogen or C;-Cs-alkyl;

R is C1-Cg-alkyl, Ca-Cs-alkenyl, C;-Cio-alkynyl or Ci-Cs-alkoxy in each case optionally
snbstitured 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 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 C;3-Cys-carbocyclic group;

RE is a C3-Cys-carbocyclic group;

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

R js hydrogen, Ci-Cs-alkyl optionally substituted by cyano, amino, nitro, carboxy, C1-Cs-
alkoxy, a C3-Cis-carbocyclic group, or by a 4- to 12-membered heterocyclic group having at

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



R2 is hydrogen, halo, hydroxy, C-Cs-al koxy or

Cl-Cs-al kyl optionally substituted by hydroxy;, R4 is
WEheo@o9@abkyl substituted by -NHR5, -NR5- CO R6, PCT/EP2004/004605

- NR5- CO- NH- R7, - NR5- S02-R8, 84CO NR9R10, -OR',

-0 CONHRL2, -OCORL3 or -COOR14, or R4 is

or RBiG C3-a@, kKyaibbeyolRt drofisbl ¥ 4 Stabist inbb&ed Riterdcyclic group having at least
C3-C s- carboc:écl ic group or a 5- tg éz menber ed
)

O ERBEH RIS Fvséér%wrﬁgenapxwéaép 8hY% ng het er oat om

R“S@h bes, © () A& a Lk yl @ YTk 3 Chr L Qb y1-BRR ;S
faogs, E@pa gs(g%yl yR6 is Cl- Cermalkyl ):Jr

dro%gn or
R*a3 3 €5 JR%???CYFW gotker case optional |y substituted by

R8s ERCHAR P@J!P@Qt@} éa@bocgElQ;Lg?o&i{ a 5- to 12-nenbered
havi ng 'east one ri het er oat om

heterocycllc ro n
Rigehudrogas, aﬁ?ra&%w BT p@g%gr%wg& Gredk g lSPlP]Ejﬁ%?%Y sgpstiggred by a Cs-Cus-

Cargoc%lc r§u;193arr1900y0| ic group or a 5- to 12-nenbered
het'erocyclic group having at |east one ring

RUHes Ep-éat-earbewkléegredrf r om ni trogen, oxygen and sul phur;
R is a C3-Cs-carbocyclic group; R8 is a
C3-C s-carbocyclic group; RO is hydrogen or
5. @ capspaainkyaccorging to slahlydr‘@@@ﬁn Cl - Cs-al kyl optionally
1 i o n [ r /, -CS-
R §r}‘{£§ thelégaxdélggaeg&f%&g bo%gg ggr%rc%c&xg gro%? (g;}lw t%% éiibered
hetarzemcrgmu@&ah@g er restaink cing howgppakraw selestest from edisegeonexygen and
sul H ng het er oat om sel ected from nitrogen, oxygen and
i bhur, WO 2004/ 096800 PCT/ EP2004/ 004605 87 or R10
R2 jshabp m}yﬁ'r@eycar bocyclic gr oup or a 5- to 12-nmenbered

ro Ry t 8

e e T e e R s AR e
-CERNRRS?, h@eﬁ@g‘éﬁ‘ﬂl RIG -0 OaR R pk ;CAO-BB%al kyl - O - Cs- al koxy
or Bl S R o B g a3 kPR HSRURS 0 -0 12
megberdp hedotydlit ghyey legary, at Gastnealngyetensaram selected from nitrogen,

@Oé@&\} bocyclic group; and R15is a
OXNES? EstRitBocyclic group. 8. A conpound according to
RS ﬁ;lhf;tdngm oieeialkyRl and R3 are each i ndependent ly a

ycI or.a b-
R el eChubRavE g etk reinse S e PRigrald e sty 2 O
C15&ﬁ¥kﬁﬁ§'<ﬂﬁ gfrdSLfoélﬂi 4 t@@lﬁﬂnerﬂb’éj@ﬁhbt@ﬁdychﬁ gitopp bz yinERAt ledst one ring
aooreﬂég%é/ R4 is Cl- F’g’}l‘ substituted by

hetengpjei sel persrogewsw@@ms UL NRS - SO2- R,
or R%WQarh‘o@c@@gMﬂpﬂ% 4- T@i@@reﬁﬂb’%re@rhete@&y@l&r@up Bhving at least

R4 is C3-Cio- 2 optionally stl utedb a
onmngdwéereaﬁoabie@e eR ot Bitfioewh 0 308 S4pbramber od
R Rel@Los¥aHeydic@iuphavi ng at | east one ring heteroatom

sel ected from nitrogen,
R8 is a C3-Cis-carbocyclic group;
R? is hydrogen or C;-Cs-alkyl;
R10 is C;-Cg-alkyl optionally substituted by cyano, Ci-Cg-alkoxy, a Cs-Cis-carbocyclic group or
by a 4- to 12-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,
or R0 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;
R12 i5 a C3-Cys-carbocyclic group;
R is C1-Cs—alkyl; and



oxygen and sul phur; R5 is hydrogen; R6 is C -Cs-al kyl
or C-Cs-al koxy in either case optionally substituted
Wy00a/06630Ci s- car bocyclic group or a 5- to 12-pernBeR1084004605
het erocyclic group having at 8§ east one ring heteroatom
selected fromnitrogen, oxygen and sul phur, or R6 is
R4 B Hydedges CAL-BACKPLI Gl RIPMRD &CACP:lkfIdplidndIBEABREked by a Cs-Cys-
eter cycﬁ Ic group having at least "one ring
carboeyclic gedv@m sel ected from nitrogen, oxygen and sul phur;
R7 is a C3-C s-carbocyclic group; R8 is a
C3-Ci s-carbocyclic group; R9 is hydrogen or
6. Blco@poankydcordira dai@i S, Gderditky| optional |y substituted
1 Y. Y -(4,- 3 LU -
R o 1E%E0 ek B bR G oS0 S BERARY BB POV, 20 membered
hetek aaslic grnep havigg fdemt ot iy lsedrempedselertodnfroni nifrogem oxygen and
Sulp%ygen and sul phur, or R10 is a C3-C s-carbocyclic
group or a 5- to 12-nenbered heterocyclic group having
R2 ighalbeasydrogpe ri ng het eroat om sel ected from ni trogen,

e YT S R, L517CEP e ROSGISLSupt U,
-COBNRAR €3-CECO-BEH-BEG y0I0@-Ret @uEO-DER 2004/ 096800 |
o B RSP0 SRR Bl D 51 o

menilerdd et@ratiatic yelub haaing Baleh e ogé onphaeroatdm sdl@ted from nitrogen,
12-menbered heterocyclic group having at | east one

oxyg§iARdiaiPF Bat om sel ected from nitrogen, oxygen and

R’ iSHyd?bghn; orR2-Csallegl 0 or hydroxy; R4 is Cl-Cs-al kyl

e R L8 DR IS e S O M ot

Cro-thsBo&§cid grouplor RA- k& 1 L3refibel kiyRRydcy€lRt dromBhd Wing at least one ring
substituteg by a C3-C o-carbcgc clic group or a 5- to
hetefrromsRBEFS i Ot K P& Ty EX)8eEN 47 EI%P}H’évi ng at |east one

or Reélig et LELBSQRNSELES besl 4f f001D-Mkhb&ge Reter RN @R Khving at least
sul phur; R5 isS h%‘drogen; R6 is O -C4-al kyl or
one (ing etesg AR pelprie b irpRat regs e uget HhiNRNYELbst i t ut ed by

R7 iga@_—@,gﬁgg{y&gg@y&h{,c group or a 5- to 12-nenbered
het erocyclic group having at |east one ring heteroatom
R? ig @ [CotietRIDPFISHS BfiotPogen, oxygen and sul phur, or R6 is

RY iﬁh@bg\%r(‘@t@pgyggic group or a 5- to 10-nenbered
het er oc¥cl I'c group having at |east one ring )
R efieeoalk drapsienalit sbstitpismbiicy3nog b Cogikpram Giéiossar pasylic group or

by a 4- to 10-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R0 is a C;-Cyo-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;

R1 is C;-Cs-alkyl; and

R4 is hydrogen, a C;-Cro-carbocyclic group or Ci-Cs-alkyl optionally substitured by a C3-Cyo-

carbocyclic group.

7. A compound of formula I



R7 is a C3-C o-carbocyclic group; R8 is a
C3-d o-carbocyclic group; RO is hydrogen or
wEheo@dabkyl ; R1O0 is Cl-C4-al kyl optionally subsSt/EP2D€4605
by cyano, C -C4-al koxy, a C3-€d o-carbocyclic group or
by a 5- to 10-nenbered heterocyclic group having at
| east one ring heteroatom sel ect from nitrogen,
oxygen and sul phur, or R10 is a -H2l o-carbocyclic
group or a 5- to 10-nrnbered heterocyclic group having
at |least one ring det at oncSel gt ed from ni trogen,
oxygen and sul phur; s a [3-d o-carbocyclic group;
R13 is O -C4-al kyl ;\a 4 i9 hydrogen, Cl-C4-al kyl
or a C3-d o-car bocycl Nc group. 10. A conpbund
according to claim1 lwhich is also a conpound of
formula XIV R1L 1 /R§ O-Cl~C R NXV Rwere R1,
in B orBRittd i rdveheddn Shown in the follow ng table: WO
2004/ 096800 PCT/ EP2004/ 004605 89 RI and R3 R4 R2 COH
R and R* prezeagh @depgadgntbrp Cp-Cp-carbqeyglicgrep oma5-1q 12gmepjered
he%cy&ﬂc'ﬁ&lp lg:avg_é atlTkast one ring heteroatom selected from nitrogen, oxygen and
sulphur,

or -CRIR?R? together form a group of formula

OO

where R is a bond, -O-, -S- , -CHa-, -CH=CH-, -CH;-CH>-, amino or -N(CHs)- ;

R2 is hydrogen, halo, hydroxy, Ci-Cs-alkoxy or C;-Cs-alkyl optionally substituted by hydroxy;
R4 is C;-Cg-alkyl substituted by -NHRS, -NR3-CO-RS, -NR3-CO-NH-R?, -NR3-50,-R?,
-CO-NR?R19, -OR!1, -O-CO-NHR, -O-CO-R3 or -CO-O-R%,

or R*is C3-Cio-alkynyl optionally substituted by a Cs3-Cys-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 C;-Cg-alkyl;

R6 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,

or Ré is a C3-Cjs-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-Cis-carbocyclic group;

R8¢ is a C3-Cys-carbocyclic group;

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

R0 is hydrogen, Ci1-Cs-alkyl optionally substituted by cyano, amino, nitro, carboxy, Ci-Cs-
alkoxy, a C3-Cis-carbocyclic group, or by a §- to 12-membered heterocyclic group having at

least one ring heteroatom selected from nitrogen, oxygen and sulphur,
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or R0 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;

R is hydrogen, Ci-Cs-alkyl, Ci-Cs-alkyl-Ci1-Cs-alkoxy or Ci-Cs-alkyl-O-R5;

R12 js a C3-Cys-carbocyclic group;

R13 is C;-Cg-alkyl or a C3-Cis-carbocyclic group;

R4 is hydrogen, Ci-Cg-alkyl or a C3-Cys-carboceyclic group; and

RY is a C3-Cys-carbocyclic group.

8. A compound according to claim 7, wherein

R? and R3 are each independently a Cs-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;-Cg-alkyl substituted by -NHR?, -NR5-CO-RS, -NR’-CO-NH-R7, -NR3-50,-R¥,
-CO-NR°R1, -O-CO-NH-R12, -O-CO-R® or -CO-O-R14,

or R* is C3-Cio-alkynyl optionally substituted by 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;

RS is hydrogen;

R¢ is C;-Cg-alkyl or Ci-Cs-alkoxy in either case optionally substituted by a Cs3-Cys-carbocyclic
group or a 5- to 12-membered heterocyclic group having at least one ring heteroatom selected
from nitrogen, oxygen and sulphur,

or Réis 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;

R8 is a C3-Cys-carbocyclic group;

R? is hydrogen or Ci-Cs-alkyl;

R10 is C;-Cs-alkyl optionally substituted by cyano, Ci-Cs-alkoxy, a C3-Cis-carbocyclic group or
by a $- to 12-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R10 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;

R12 is a C3-Cys-carbocyclic group;

R13 is C;-Cg-alkyl; and

R4 is hydrogen, C1-Cs-alkyl or a C3-Cis-carbocyclic group.
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9. A compound according to claim 8, wherein

R! and R? are each independently a Cs-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 C;-Cg-alkyl substituted by -NHRS, -NR$-CO-R¢, -NRS-CO-NH-R’, -NR5-SO,-R¢,
-CO-NRR¥, -O-CO-NH-R, -O-CO-R® or -CO-O-R14,

or R* is C3-Cg-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;

R¢ is hydrogen; ‘

RS is C1-Cs-alkyl or C;1-Cs-alkoxy in either case optionally substituted by a C3-Cio-carbocyclic
group or a S- to 12-membered heterocyclic group having at least one ring heteroatom selected
from nitrogen, oxygen and sulphur,

or Ré is a C3-Cyp-carbocyclic group or a S- to 10-membered heterocyclic group having at [east
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R7 is a C3-Cio-carbocyclic group;

R# is a C3-Cyo-carbocyclic group;

R? is hydrogen or Ci-Ca-alkyl;

R10 is C;-Cs-alkyl optionally substituted by cyano, Ci-Cs-alkoxy, a C3-Cio-carbocyclic group or
by a - to 10-membered heterocyclic group having at least one ring heteroatom selected from
nitrogen, oxygen and sulphur,

or R10 is a C;3-Cye-carbocyclic group or a 5- to 10-membered heterocyclic group having at least
one ring heteroatom selected from nitrogen, oxygen and sulphur;

R12 is a C3-Cyo-carbocyclic group;

R13 is C;-Cs-alkyl; and

R is hydrogen, C1-Cs-alkyl or a C;-Cyo-carbocyclic group.

10. A compound according to claim 1, which is also a compound of formula XIV

N Xiv

where R, R2, R3, and R#* are as shown in the following table:
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11. A compound according to claim 1, which is also a compound of formula XIV
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12. A compound according to claim 1, which is also a compound of formula XIV
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RL O~ CQ Ra VIl TC,Od0 or a protected form
thereof where RL, R2, and R3 are as defined in claiml
w@na4/09680kenot es G - Cs-al kyl ene, optional ly i n PETEEP2004/004605

presence of a coupling agent, or an am de- form ng
derivative thereof such as an acid halide, with a
conmpound of formula I X RO1EINC I X \RbO where RO and
Rl are as defined in claim1; and (ii) recovering the

13. A DSRMIGY dcBordfilsto Qhy 5 SRE hRBIdEd QLiffs in combination with another
drug substance which is an anti-inflammatory, a bronchodilator, an antihistamine, a

decongestant or an anti-tussive drug substance.
14. A compound according to any one of the preceding claims for use as a pharmaceutical.

15. A pharmaceutical composition comprising as active ingredient a compound according to

any one of claims 1 to 13.

16. The use of a compound according to any one of claims 1 to 13 for the manufacture of a

medicament for the treatment of a condition mediated by the muscarinic M3 receptor.

17. The use of a compound according to any one of claims 1 to 13 for the manufacture of a
medicament for the treatment of an inflammatory or allergic condition, particularly an

inflammatory or obstructive airways disease.

18. A process for the preparation of a compound of formula I as claimed in claim 1 which

comprises
(i) (A) reacting a compound of compound of formula II
R‘l
| R’
oL .C_

or a protected form thereof where R1, R? and R? are as defined in claim 1, with a
compound of formula III

RE—X 10

where R4 is as hereinbefore defined and X is chloro, bromo or iodo;

(B) for the preparation of compounds of formula I where R* is C;1-Cg-alkyl substitured
by -NR3-CO-Ré where R® and Ré are as defined in claim 1, reacting a compound of

formula IV
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or a protected form thereof where R, R2) R3 and RS are as defined in claim 1,
optionally in the presence of a coupling agent, and T denotes C;-Cs-alkylene, with a
compound of formula V
o)
1
HO—C—R Vv
where Ré 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;-Cs-alkyl substituted

by -NR3-CO-NH-R7” where RS and R7 are as defined in claim 1, reacting a compound

of formula IV or a protected form thereof where R1, R2, R? and RS are as defined in

claim 1 and T denotes C;-Cg-alkylene, with a compound of formula VI
O0=C=N—R’ VI

where R7 is as defined in claim 1;

(D) for the preparation of compounds of formula I where R* is C;-Cs-alkyl substituted
by -NR3-SO2-R® where R¥ and R8 are as defined in claim 1, reacting a compound of
formula IV or a protected form thereof where R1, R2, and R3 are as defined in claim 1

and T denotes C;-Cg-alkylene, with a compound of formula VII

0]

1,
X—-ﬁ—‘R Vil

0]

where R8 is as defined in claim 1 and X is halo; or

(E) for the preparation of compounds of formula I where R* is C;1-Cs-alkyl substituted
by -CO-NR’R where R? and R0 are as defined in claim 1, reacting a compound of
formula VIII
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or a protected form thereof where R1, R2, and R3 are as defined in claim 1 and T
denotes Ci-Cs-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\ 1X
R :

where R? and R10 are as defined in claim 1; and

(if) recovering the product in salt or zwitterionic form.



