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WD 2005/ 105733 PCT/ | B2005/ 001135 1 ORTHO SUBSTI TUTED

ARYL OR HETEROARYL AM DE COMPOUNDS Technical Field
wohies/iosmsent i on rel ates to novel ortho substitBCEAB20YH01135

or heteroaryl am de conmpountls. These 5 conpounds are

useful as antagonists of prostaglandin E2 receptor,

and are thus useful for the treatnent or alleviation

of pain and i nfl ammat i on and ot her

i nfl anmd2BIS SUBSTHUTEDR R HEJEROA 153

i nvention also rel at es to a phar maceutl cal conposi tion

conprising the above conp&gnmg rRackground Art 10
Prost agl andi ns are nedi a n, fever and ot her

sy npl s vedieb ek del noiet WhP APRSEHAH AIVDEY, heterepk praige s9rpROHNds. These
corEﬁoubﬂKﬁa)Jseflﬂ a$ hreagonieid ohprosdgiandin Epseepair,chnd ateatbisa@eflirior the treatment
or aﬂéAﬁﬁSWBF bé?rn ah® f}ﬁ%#n& ﬁ anlj fbﬂ%@'%ﬂ&ﬂnﬂ dop grgocﬂal%ﬂac{sﬁﬂers The present

L n_various si ol o | cal I ca
'”VSHHEI PIE} lates §%Wa5%a°ﬁ‘§ ﬁ% FYTRYE ‘?”a?°m8ffsé5\9|t'}’?é‘b°‘@cfﬁ?’? 5 on,
di gestive peristal sis, awakeness, suppression of

gastric acid secretion, HeRfolHd §ure pl at el et
or the

funct b tab
15 PRTDRPENE SEPE, 2ah RREnT EPY Spsmedsspoied EpAyiammatn.
Prestaglahdiy Emd Gl is e eretoryhrnk mmoaigie@atpd infnflappesation egndiiiense  In addition,
it 19%@5‘ .&&1@&69 varU]@ pI%rE éoﬁéébhtyoﬂﬁ paﬁolg?ﬁoap%gllt&g sﬂ@‘p%oﬁﬁémlgema uterine

coajaaté)nvgp?sg\{eyp%llstaglls,sgvtljag(e%eﬁa QSéJg;BrfeSﬁém of rpéa];ta? a?lcg sgcr?tﬁn bafood pressure,
plape(EEingtonibaneetiioliing ghaegkenasisenths keWD03/ 016254 and
WBR0PEE3 fdceptos 6libypes e b @Ry ER; 2Bl CEP4p<a|§p|@Mydauffasnt pharmacological
rosta andl n receptor antagonists, 20 At

o RO HERE Tt B SIDRTAIGS 47 618 e P AaT s CAUP procucion,

an@E@@ﬂqKﬁ?@m aDE%»%&%Z@NSSU&E@@M@%Q@E@@Q@’bﬁznmedlated biological events.
DE2639935, EP23569, they relate to treatnent of
hy pOfR GO 2t WORYRBY | fhsariricer> ol oHe oA A3 Biogagiandin receptor

antagahisiEP1229034 di scl ose substituted nicotinam de
COMARAGIE s orthLONEXYISNhzdnfXRY chiRbRhR bR IdB&iBdd Gf 50@%17229 _DE2532420,
Q&%g& oséﬁ%é%l}a %EGS%Q&E)S Oglyggggg ’tgeeyt rglaldettge{ré%?n&hof Pygoglycemlc or

escrl 'bes enz ni cot i naii ounds
hv%mqm'c i Authee W %Sé"t’f'ﬁ%ﬁw"do?P16?%étdésloseY%{bstﬂW piegtinamide compounds,
hod@wr &y relafe tafhibitdes df pedspiiodiesteraseats ida@nass t ot GfXhet) DE 2706977 describes

belpzylggl rﬁc.%tl a(rﬂogv\ﬁﬁ')pﬁunﬁg @Rcl‘gﬁg Gfelf %Sthé){ré Iimeﬁkf@%&:a mrgn%r, Journal of

are use or ana €SI CS [
theD@nEtélgn IOEBPeém?t? 6?(ﬁ)elpef>9\;§8,rg Egi? d@\ﬁoo(geacr e Bwrall@pygenzamlde compounds

whisk ecéfvidoramigegioni st with potent binding activity by
Syst RWbifd BSdBs bRl 1Rdr Aéte pRGEed2A e WP, BBl EdMagbi?é with potent binding
receptor binding activity and with netabolic

activly Bihpysiefnie, admmissatiops anghbeip Wik petent &4 rerertpikiedingi astyity andhty metabolic

stabfi@W been found that certain ortho substituted aryl or
heteroaryl am de conpounds are EP4 receptor selective
antagoni sts with anal gesic activity by systenic

admi ni stration. TheBrefBisclostte abtheilientioresent i nvention

may Sh@éﬂhdmﬁ&%ntf&ﬁﬁﬂ mat Yortai QREL ABSRGERT &PMbr hgtbﬁ)ﬁrryﬂ éw&e: &rhpounds are
ess

Fvity
at HER@mphaﬂmeﬂ thanrdsegt)mvbntmlt radyodhb\e |e8$ BJblbllyl taod absorption, distribution,

go&ﬁggldbﬁlw %(N pr&tgﬁ b %ﬂi@s Ierr: dltuQ@ruBrlﬁéﬁal‘bn ' enye%mfeh Qrﬁ‘hbltory activity at
rove esent i nvent 1 on
oL =5 BB Lt ol ' SHRARNES (o yhe Riggent invention
dlSE'@I)IB}bEQ@@ﬂ@BIIfPCT/ | B2005/ 001135

The present invention provides a compound of the following formula (1):

EPd recg;(n%%{ sel%&ve 'tantagonl%(ts with analgesw qac |vq¥jgy sH%eng fagmlnlstra’u?r}/
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20R R3 ZHXYCR2H Rl (I) wherein X represents
a -CHor anitrogen atom 5 Y represents NR4, an
woxygansasom or a sul fur atom R4 represents aPOyaBmgEON1135
atom or an al kyl group havihg from1 to 3 carbon
atons; Z represents a hydrogen atom or a hal ogen
atom Rl represents an al kyl group having from1l to 6
carbon atons optionally substituted with 1 to 2 groups
i ndependent |y sel ect ed froﬁ)¢ﬁ qhﬂoxy group havi ng
from1l to 6 carbonzato trd | ugronmet hyl group, an
10 al kanoyl group ha |ﬁg~ rom 2 t car bon atons, a
cycl oal kyl group havilng _flromH ta ar bon at ons, a
phenyl group, a phenoXX grdup, a het’er de@gHi c group
and a heteroaryl group; a eycl oal kyl group having
from3 to 7 carbon atons op |onaIIysubst|tuted W th an
al kyl group having from1 to 30carbon atons; or a
whieher ocycli c group; R2 and R3 independently represent
XfQJQ%ﬁ599§Q°@Lﬂ”?8{i§” al kyl group having from1 to 3

and R3 groups together form an
Y r%ﬂrﬁ?l‘téﬁ'@ @RV A ﬁ“%ﬁﬁo?s‘ to 6 carbon atoms; said
R* hepteserdsa ly/drogencatigm orsanalkdl gtoop Favingérom € rted cairaprativisc ri ng

zr§afe°sfeﬁrghhﬁu\‘dg@ﬂat@rhbh@ﬁaicfg@ﬁ’ﬂibr% to 4 ring nitrogen
het er.oat.0

en
" SRy o A SR e TRY) e PRt BRI SEIGAN Sy @i ofs £t 2 aroues
Indgrreodmﬂly selegted frorm ary alkgyy giouy keying Hernf & @eprian r@gangyaﬂn@momethyl group, an
alkBridyil giglip @htimefonf 2 @B dardod atbms] H1gcloflkyl HRGERavIhg fremh @b @¥Brbon atoms, a

t
ph&{/llg? l{p ?I}lé%&r#&lﬁgaﬁ%@gcygg g?JuP%B@HTh P)glarl%&g)y g%g:h gﬁwl%roup having
fro'@r"’dﬁlﬁ C%VH‘ZP o SePHaRSERS 1'Ie 69‘ VIr%‘FLé’r*}aé'Bg Fn 1 P  gegbon atoms ora
hetd@tyclii droupns of R1 are unsubstltuted or are
R? §Wlﬂ}o§t§n@&tlﬁ%p@§enk £ ﬁﬁﬂ;oggnﬁorﬁ Blomtaid 4eb h%g@l‘%ﬁwelcb B E8H3n atoms; or
* B DD o2 el flaie s ks S R PetsRERENE [ ng of
saifh Aptergendl oEoup ive?, 4 tRI7k Pembgresliematiavinggystemdiaving eitpeusfront hiokiging nitrogen
hetaio@o®s oftab 2 akrkyeh rify RakPGatdh@NENB @ okygeritdrl sUBur 4ndrtdiom;
salathgtgl%cyc%%&ﬂ?% 9 QUPS er@t}elfegix%tugé’t&u@ ‘ﬂ/ﬁér:nn%v?fgltﬁer 9591]1 to 4 ring

koxy grou
nitAgRPISAIORE Bkt 2@9’39%' g9 BRipeaopRATH dBvear Ryl S“HF thematom
saift @lenyiggréupg mhiéndxp grbuie andoeai Betaomsyl ga:iuks)rejmdekyd ingheodgisitions of R' are
undiB%k G 5 QB shvdiifieft 1524084 3hO Bbstithent 3bKAXY fra dhéykMp consisting of

,Sm%_ou s, al kyl sul fonyl groups having from1l to 4 carbon

WFHES %al kanoyl groups having from2 to 5 carbon
salasmjmtuenacbc le e elydtedfrooutps gra@pvdongisting ofimaRgdnatainse akybh gmurathevingy from 1 to 4

car@!)rk%t‘t&%f%] hgls%pgcrom%é% ffanomoZl canQn ﬂ‘toﬁwérmlﬁxyaér%'é ralkoxy groups having
|

u
froﬁ|1tt¥ [1)8n gtgms g'l"ﬂoalg rgg}llj hav% Hgméoto 4 cag) gﬁow Icéﬁlﬂo raoups, hydroxy
alkgronayps hehrmﬁnqgl ki wdmalbm @tWSCqu@mwmr@m haine] M@ulw é5grbon atoms in

alkEhtyChB Siky QJOK&XMIQWUWNdrOL@»E R0 frofreV kg cirb@i’ﬁt&ni @lkénoyl groups having
frortnazr gg@argtn afo s gil( | g‘cl’oLﬂJf ? Ré(/l Eﬂ'}nrﬂ% tgﬁgérm av h alg\f &Ir QOnhélhaVIng from 2

roups
to ?C%f%ﬂntf&ﬁﬁsai‘”&'ﬁ‘w afﬁkaSd’aYi%f&m %}o “‘orarbgp R‘S?P“afrﬁ'tf?cﬂf%b@ﬁwo groups, mono-
or giralkyipraink groLigschaling frork 1tte 4 Garbarasibros) aa'ﬁrmﬁmfpnyﬂ)groﬁps alkoxycarbonyl groups

ha\g%a(FoWP{%Lht dan%h Ia%mécé?@fgﬁfwa%lrﬁ%&l 9 mﬁ %Fﬁ 1%'1%%@# atoms, cycloalkyl

or a_pharnaceutica accepta i 't thereof.
groups having from 3 to 7 carbon atoms and a mono- or di-al ylamlnocarbonyl groups having from 1 to 6

carbon atoms;
or a pharmaceutically acceptable ester of such compound;
or a pharmacedutically acceptable salt thereof.

The ortho substituted aryl or heteroaryl amide compounds of this invention have an antagonistic
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The ortho substituted aryl or heteroaryl am de

conpounds of this invention have an antagonistic WO
waQ0s/10938333 PCT/ | B2005/ 001135 3 acti on towar #6T/IB2005/001135

prostagl andin and are thus #iseful in therapeutics,

particularly for the treatnment of a disorder or

condition selected fromthe group consisting of pain,

neur opat hic pain, fever or inflammtion associated
actigint tawa fre pragiagiapdip e'«\pgrare ihy$ [usRiW A7 therapgitiee rPafiicylaly for the treatment of a
disbiaked tcor@nisn setsateadmmadiad groupl cowsidtiag kf amdnevephihip @kin, fever or inflammation
s&%ﬁ% rh%aﬂe fe%?siﬁfrug%toumé?@?rdq rnfegt)loﬁg%&gﬁ“lﬁrh&ﬁd low back and neck pam

ralne, hache, ral ns anfqogl rai ns,

?quatnr gost H%’%F”a?adﬂ éjys'?‘?nBF%aﬁ’yQ?agP WW’ ache, spralns and strains,
myaq;lmshmemralgr;x ﬁbr@yaldlang/np\ht@uﬁﬁ‘[rm dncaudmbrrhegurr@tmd arthritis, degenerative joint

dlsg%§ (b@k@éth@) &t Bhd arﬂt}d@@%ﬁ&nd&l@§ L,8RAS, tbtllrnb tnkiBding 1@@&Hon and corrosive

ng._s u i ncl u
chergaql miurl sunb nc'ls 6% ocgl%wuég surﬁlga?n C Fenta? ‘p{j)FtlaJéJges %Oﬂﬁ rac(:j(%;]rg immune and

aut'gmnwnf,\ élpqaagqﬁ, p@lulgrmegpl@eﬁp transteroriiansgr nmta@’@(etgmprégomib @ﬁéetlc retinopathy,
turifdr aeﬁxblugdﬁesmi Iprastafoidmeuce LidbiMd kele iR BRABES assehtbdi @l dysmenorrhea,

preﬁ%qgeaigg aﬁe{r@cn Slfhﬂﬁgmta{o s d&'r‘naﬂgt aa%ﬁwh% toP 'Tgy’smgd’hﬂMerh'ted disorders,

ticretin unor angi ogenesi s
hywlmgp%ﬂglgplaln?% C%ea;tl St Hls%ﬁ%cpéelmt@zgx@meb% disease, sleep disorders,
en@&ﬁ@cdlmmdcmvlgbhpodysmnmwn lElzpne Idmatioenmtopmoeciioaliopeptic ulcers, gastritis,

reg@Jnlaleertht% J]I&'raﬂll/é é&’ms ait/é?ﬂ:'uﬁ?tls desth@ighdtiomtesihal s QI bleeding and patients

unx%\y%o&g ﬁ%oﬁhgrﬁpﬁg %ulﬁ é0é1 rﬁ)sgrderégglfchtedng)w lglp%})r%iggrg%nemla haemophilia, other
blepgied oriEplems] zthremh@ﬂS' soaglusiven svesculg edigpagh: soeglsgesy; and  anti-coagulation;
syrepHiieadal IW&andduﬁddeléhaﬁHDﬁeSL@ingﬂﬁrﬁ Aputftion), reRihiconitiohs B QNétzema, psoriasis);

op}]:tRJIrH@hllse%ges S%XI’F %Qﬁa%& ﬁt e‘amtls' [%’[II’R)%&FI }eé: uwltg%hé of aglﬁé FnL th ﬁme eye tissue

enterit cerative
(e-gr COSFPFQY'“Sng'iQr E'J?‘Fi?eé% {§-hdronehity, 6’ﬁ§’h5’s€§‘a bﬁ‘"@@ﬁl rﬁ'@'t‘%\rf SSP'ramW distress
syrpladmeanigesn faonirle digeasagamteestiond) SORPY gasompstinat traoidisorders (e.g. aphthous

ulc8l, @%Q? H@ea%@ Lat%ﬁ& g &kttt hmélggmeoﬂtérﬁﬁ@b@ms coeliag disease, regional

|Ie|!1 S dr”%@sﬁygw% é(act?rger, %}Famgggzéy gb?ﬁgrg/astr%ﬁ(astmgb ref?ux disease); organ
tralaemapta@gga@bﬂr &endiigns w@ymgﬂqmqt%pq)rgpomt RY qq;e@sqy@r fisease, migraine,
peifateiitis (MO@dsh,t thyngditis apaditabdetdid, Madgkiksl diseae) deibro@nG, (§addthenia gravis,

muﬁ@%e%rosgs%ro}cgﬁdus%) ’nep%ﬂt Q{inFH dée%ﬁe{il’§es¢$/n§r%g anr?yosms gingivitis,

aucona retinit re|n0 at |eS uvei'ti s an
mya%eu{aé '?cﬁfrﬁ'la’y PYeiay f?é‘St%'y'@ Ithu§3%hen(eéosbs teeq it e thuAtie; &yd Siogren’s;
abhang hHtda rfdetion (ecy. gpecliiven@kdutar sijiseaseph yisietia actahi @ipgieace or erectile
dysrfl.thfUnt Ib§ne rd%%bréﬁa%ﬁénééﬁsﬁf %ﬁ&rmﬁym{a‘)ﬂ@tawhgﬁ% resorption such as

ostﬁc{:{)o or818| PP(E)eé g%l?eﬁr}ﬁl %{/pe é)@{at mdns;nd e?%’t? %on@ Ia?sg??ﬁ? r?stﬁglys?c)hypercalcemla of
majigneeqy, Witlhop oyt hehe magaases opeumatpicsiniits; geriogeadtisy pyt¢agrthritis, ostealgia,
osﬁééﬁeh@ &héedr T@Gchéﬂla’; ekiablbsee bRk (éspecidlp @tdlitAigsi€)] sMa%Arcinoma, gout and

an&y%?'ﬂ% n‘@@gdyhu nﬁfnffl b& %hl&lﬁ?ltﬁe R%gnaﬁ'yd’]gﬁé) R cts of I}JSAlDS and COX-2

| Sease, gastrointestinal ref
'”héﬂ’i't%’%é‘é@')o"a%‘f'@’ zﬂ*?easteP an‘iﬂeati‘?(‘é’{ |”l¥ﬂ°arc{ﬁ°H%ﬁhe'E'8nf&F‘t“P’Eﬂ’1§r organic venous
insuffitidncy maricodel tizemapst Fae yordoi;cne Bitock stetas assoaidieitwithar marked drop in arterial

prQé@@?@ge é;eg% %’h@dk? %uroﬁl%[ehé’f‘:{nt/@ Elis&;ls@s Qr%dgei@odeéelﬂbfr%ﬂindé&ﬁ 8s dementia,
oo RERPE gy el CRIOPE elecTT e Eneingr . g Bk cisase
Huntgxnnistcheres yadkineerés, diBessand’ Greuszjeididanee dispasey Mo giotor geuron dlsease)
vaé]:hlﬁlgﬂéfﬂéﬂlas mc@n@ianﬁa{fﬁbtadenieﬁﬁéW% ol dRYdeRShiR, asBdtRke@NLifh intracranial

f OSUS endoni clﬂurs
spﬁe%gc%g Iesmns rauma |r?fectt| nastag reﬁat c’on itions hr(ciuglhg ﬁg\}g‘le Iec’non renetabollsm

toxmas%fleﬂaaanddfiﬂ@@aﬁéf@)enwdﬁr!sirré'teu C@QTHUF |'W'rmﬁﬁfﬁ§1°é'ﬁ*éé Wit ageing, particularly
Age vxmb.atb&Merdwfmamérmmeurmmectxdm $eBRSRgERATBCHIRMNG 8okl Ycardiac arrest,
pulﬂ'@ﬁ%{) %rsggggrﬁatﬁ%'aﬂp lel em g(d%ﬁ%géﬂgg{] g&ﬁnﬁ%&@% oé mpe1 diabetes (e.g.
Paget' s bone di seases, osteolysis, hypercal cem a of
mal i gnancy with or w thout bone netastases, rheunatoid
arthritis, periodontitis, osteoarthritis, ostealgia,
30 osteopenia, cancer cacchexia, calculosis, lithiasis
(espeC| aI I y uroI | t h| aS| s), solid carcinom, gout and

Y L R I e
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vascul ar denentia (including nmulti-infarct denmentia);

as well as denentia associated with intracranial
wepesaosssupyi ng | esi ons; trauma; infections aRdT/IB2005/001135

related conditions (includifg HV infection);

met abol i sm  toxins; anoxia and vitam n deficiency;

and mle cognitive inpairnent associated wi th ageing,

particularly 40 Age Associ ated Menory | npairnent;

d'%‘?%‘l?r’?iﬁ?%‘ﬁ@&%‘hyo Aiabefie DPREPegRA éiaate'?rdiﬁgqre{apw'ﬁ@w@ﬁ} BRRErotic syndrome,
aph&tlcdhmlléanVeﬁsIKawa@kl dieeaser and barpakdsi; kitineq dysaunttion &.8J n@phritis particularly

mésthglléf lrollf§r@{1\)'éaélonq:é?ﬁlgnebmtléj rr’)éBhrftlé @84&0%%) P%%%ﬁé%&} gﬂga’ng% cirrhosis),

et b e b s L
sclameislloggan Hengeladatiat feartiong biersotienjd indveghastsbparosisy todth duse bone fractures,

mtﬁ@leaﬁ]&él&naa%ﬁcﬁUsaedeHMe|h?ﬁe&ens|6av\@%ﬁ4§hstrgbl3%ﬁ§cﬁw affflary calculus, oliguria,
hy[:JSegD:ht(c%gplhglj i lpilrllj(tl’tur%e g%%aélgsf:ojn?c 't:y}g)ep éirgrernaghs I'EL% dermat%ls pollakiuria, learning
dlsgblksmnslr%@mﬁipntm slungn@wm fiver dniwy rite ceegtipationver the like in mammalian,
esfb¢fiyHopbhson (hepatitis, cirrhosis), gastrointestinal

d'VI'%chBEMnQ Bs féﬁﬂuﬁr f) gr%aa?so u@éflﬁ Wledeﬁt CP IoF Feﬁt?c%’lg%bpend?ce on, or preventing

SIS, erosi s,
or éegfz/%'}gd@?r§”°68f FuPrst PR Bt %‘l‘iﬁeﬁ‘??n?eé'a‘&w% Agent. Examples of dependence
indgéingapedts telods ebidids deig eubragiek GPISrdesiessants ¢od. lethand)s psylostgnulants (e.g.
coddi@fdrdRsine. MUl tipl e nyel oma, various edema,

thr%ec%%Egu%d gﬂbr Sﬁgg\%}qag%%lluretlc ag'tlvf’? m&hu@;\}aﬂﬁ%%g%{?ot%{lstlc suth as a lower
kalé'@?ﬂé‘f&‘t'ty t%@ t@léﬁf'ﬁﬂmﬂpﬂf@t a#mpmmmﬁﬁmr@on .pol | aki uri a,

| Rraferabigthe dits@bidsiittityd a@i Bighdiérbar@ , anfidee€t@ipbiiids of thid!Mention have an
anﬂa&én%ﬁ ’act,oh V’(g\ﬁar&anngt??lan@ﬁdangog}étt L%aff%m’]’m ‘ﬂ{erathLg& A%ﬁlchlgrly for the

ian, —especia mans
"e‘FtES‘P'HL? gdigqrger gy Cé?”%thE Selééeé*ff'i?f“ tP%QVBH’Pe‘i?éﬁ%“P%@‘ P8l o @@ﬂﬁ‘&“%‘@” associated
witd gpemaierieser, driyengr orpitiey @rdl infegtionsrcomendul cold gowt idck radgeek @ain, skeletal

paih Qﬂﬁ@ﬁ&@rrﬁe@l I%E@d%ﬁ@ nﬁg}?ameatogtﬁ&%@ ABRAME ahd iR, '?&o@lg;eﬁbturalgla fibromyalgia,
en C

synovn?s aahr‘?lg lncludlnﬁoﬁeuHutOI arthrgﬁsg%geger%sg éolj]rﬁ dlS?%SG%?OSteoaﬂhrltIS) gout and

oﬁlag]g?oy ym{%%ﬁ@s qrrpﬁquiwtng r:{c@tlgn andeeegadiveesieraipgl injuries, sunbums, pain
follBWlﬁg)Elurgiéal artd) @ere Mpi2Bdtbsp borfeOff @tk ifihiine@deauddirirBune diseases; cellular
ne(gyle{é{ CEttrjalqsfcﬁ'u%Ltlo}{é toY r‘%tgglc a’tu%@rl Pd‘}\l%‘l Cmgt{eﬁcctrgtrnb&attﬂy tér#&hanglogeness

| ower | uretic aCtIVIt

ORI UTEE] EmeR BRI A eGHc oS E MDA BB I lbor,alergi
rhifisefteniadsinyatitiy, hethroz brvosisapbibtelated tdisorders;yskin opndhietsep.g aacydma, psoriasis);

Iunérﬂlﬂ)ﬁie%owmhﬂ%f ehbhﬁedeVﬁlgltglcommn@V%s@i@tory dlstress syndrome pigeon
fancnersf gefeglseStf%rwersCIBréqSI&OﬁDBy\BgsgroinPesp a 9 t %rfierf. ﬁ eg athﬁous uLlIcer Crohn’s

t1cs I cu
dispgsg {oRie gastd. @?Stﬂ't'%w@efpm@r UIG@WUPICP'@?) cogllap diseasge fregipnat ¥pdis, irritable
bogd| Cyiir&h@e) Srifiginaigry owpladisbadd, dasttdirdd¥imd irdIx ARSMRE); akudslic action; bone
d|s¥\é %Iaha{r&?e%g@tbggbrroﬁxa@ bo e'rﬂaﬁ%b&%ﬂﬁcﬁ %Erg@&n@%h a?(é orsé!)poross hyper-calcemia,

YRSIRBIALV O30 PEEE 1 Doty ARFBHGr RO SnBRHERIRR. A ey Wit or wihout
borteo wkbtasiadee,, rheymegaid sritaitisl etivdantilis,, ostapadhiritis, Dstenigialr edteppenia and cancer
cadchdizonyal gia, synovitis, arthritis, incl udi ng

rheunat oi thritis, ene ive joint disea

UELEBpdef br By Birn A SRRt GRS Lastimag i e paroviny
inflypmatpry ipsneutepatiie pdim Ehygidlogica! pzieli lsaﬂ intRertam orotegiive tehagism designed to
waf:hhﬂ?Mr@aﬂfroml’ﬂjo’!éﬁtla%iinju@UQQWunﬁom ﬂ@leﬁerngl%h\h@%é}@ 3’Hé g}sfé&' operates

thrﬁ@ﬁ aQEJ&%c set §fr p?%gglégn%ag %%}]%s arﬁcﬂg exc uFWeS% a%pe% by noxnous stimuli via

Pe”!ﬁ“&’ﬁ@’?lﬁdhﬁ"ﬁg repesanims liansiopd P'PerH‘j’Pro PGk h164d?r@b étqggative Review).
Thésetseriso dibrey/are kbW s ARRGENGE BREArS chardbteded By sriiali dikmicftd BAsIwith slow
i t . . .
cofRRR RE  RofaBle RO o Fnal) it Moty of noxousstimus and by
atopic dermatitis, asthma or e03|noph|I rel at ed
di sorders; skin conditions (e.g. eczemm, psoriasis);
| ung disorders (e.g. bronchitis, enphysena, allergic
rhinitis, respiratory distress syndronme pigeon
fanC|er S dlsease farner 'S Iung, COM@;

. ., = o, o o N T I
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bone netastases, rheumatoid arthritis, periodontitis,

osteoarthritis, osteal gia, osteopenia and cancer
woaoeshexi3a. 35 The conpounds of the present i nPemIBIINS/001135

are useful for the general $reatnent of pain,

particularly inflamatory or neuropathic pain.

Physi ol ogi cal pain is an inportant protective

mechani sm desi gned to warn of danger from potentially
virtye gt their éppeararhicatly|orgapipesiprajqstiond the epiea caitnjfierieratiRa el the siipgulus. The
nociigptbie Aredpe @h @Sciceptine HargdTibees BP@TdHithete & twoohaipypespa-Yelia fibres
m;%ﬁrl&%‘&{%d%%%%%ﬁ n@gﬂaﬂeé) %CEJGM éﬂﬁlaééte@ﬁ& hq‘é@gﬁg’ IM’[ is transferred after

noxl ous pe t ransduci ng
COI"QFN”X| qrogﬁssTg ggthw%ﬁl h% 8|p’6bth8cﬂy5n7wa IirauT st&mfrajay r&xﬁlel to the ventrobasal
thalamti2gdaliane tRbe capted, whel© thelseseti@ehsir iy génetateds ar e known

as nolﬁieﬁépta%’@ e aﬁ& ech?d?l@r B&h ehhyp asloRy tﬁéTBéaLned 'pﬁﬁ'@éy@r driven by
n ve] o
v OB PR Sy Sl 3

aQF?S& n!o a raw%ugl pr%tec? mp apl(s)m and instead
congrtbiitei¢ dedilitation $ripms 2@@9#@@%33 WP'@mgszdeae/a@mtatsa Palp is a feature of
maMy friua@ &fd didtaid sthio) OQhap i LiBdthrialGRGRNVIS @6ed8s O @admMp o body tissue

och% tEc—;t]ce:ha?&.eﬂﬁ’cs 8Pl¥ogit:ﬂaggp %ctlivgt?oﬂtz;ré) Qlte?efd t‘ﬂw%re ILI E%L'ya?ion -'Ehlﬁe periphery,

locQ,UM REOHNG @ pélryaang cg%llyﬁﬁew th@,ﬁ@gept%s &érppﬁef ITB'IS éf.?ds to hypersenSItlwty at
the(siay of danapednd amdary haribalessuendn-angte baim #testlnechaigns can be useful and

allo%qwtwé &Mauﬁﬁ&@gs@& %g%lgéblsa@@%dqﬁé’ﬁ)ﬁérsérﬁﬂ% rdtsind tb ABSafEE e injury has

he dr elé?weyergﬁ m\ﬂn%lgg?ng ;ﬁlnsslt%?ﬁ ng WrSﬁﬁ%t‘wgl far, 0(5J¥|?Sf‘? tﬁe Fuea?ng process and
is npeetlly dipatg abrvelstshigiéralinivey. afith Dhereitemletds te Weladapiatienyof the afferent fibres
(WYSNeH Safeh£008 @3B Adel 288 1065-PAB)) Qlirfical) e lsrd6nt Whi 8iB&#hfort and abnormal

sen%"(“\k‘h&%a%ﬁé gmgrﬁ}:gthg Et%ﬂtl’s styﬁgt'p |énps.vtgkcr & l§e it ‘ﬂg}gro%engous and may

yS|o ogi cal processes
prebat Wil et s S(V@Ptﬁfi“%\}ﬁhafé 25 HPRRSE P WRiFAhRAhRIVRGS Bipgontaneous pain
whicin Stagaisk daip riuminpubre sthidbirde2) [paibh atesppgses yapiosiees stimuli are exaggerated

hy@e?aﬁ&@a?ts?pal% Blladlﬁzec‘f\b)ﬁr%rrﬁéw gﬁocg&s@'tn%@?@I%dy?n‘aﬂl\ﬁ’e?er elt_') )i, H994 Textbook
o S 50 AT P i bR P <RIl TP ERS AT o Bistg e pein may
havej sirgilge syi@tanise the gindanigng maehacisres aret diftesenb indy tketetoé@tnw require different
tred®ért ¥RdtdgRB. amBrefthd RiInQdn bl MBdeR ittG a ABASE bil dBRtchieds Medddss of differing

pat V\ﬁ)"\)(spoh)?k){hese lnglﬁé’el IL(%IC%E 9eu ﬂmarﬁrngtox&/ q{ﬁﬁ{oéatfffw g%r? St@t rltaJhLIMd be noted that

SO MRS SBPAN 19V W@’p'%\f‘etm‘?%%s aé‘F‘t”é‘s 6'?” lafaqlﬁaatéedamoreﬁ*aﬁ@a? fga e.9. Back
pain@angg pdin e both havicagive andpaimpaitiesepoeotsani sms can be

usef UNOC%@&IVG aki l\ QWn duRéd Eyh%sJeaﬁ]aﬂyror 937 PlefsS&imuk Qitt lﬂg Botential to cause

i, o e “REks &h T ol SRRy e Pa et e and

sensitisgt he spinsheorthgidles IS\@h@futhq'rWrmynaﬁoar Aistis Bem ?latheum%mmgtracts to the
braﬁrvﬂﬁ%ﬁ)%lnmrébﬁed el Kef@‘l inB4 Gteb@bdoR o FRANABUSR). S YIS &fation of nociceptors

act{v%]ues {v%/of ’a/a ;%f@l') We >S{er\9e {lki&‘l ﬁ@‘g@ tF@ Ar@g%g%@ ﬁgﬁsﬂﬂteg igoédly and are

resporgigle io;@l'g)sha@am!-, §teb5qng 'ngp ﬁeqsgtlom » il pnnpys nated |Csf@5ﬁ§ftrarﬁmlt at a slower
rat@srd cabepthealil or aemg)iphinvWMddgrafecta bere® sante ngpideptve paib is@ntrongnent feature

of, %Mrﬁ)ﬂ& ﬂ?ﬁnedﬁ’%é.ﬁﬂ&rﬁ sﬁa@r@gprtams %st%értaﬁ/e I'bglt'u ?ﬁa@ﬂ@lfbﬁlﬂﬁ %nyaﬂ)g-:‘ of surgical

pr esent W th vari ous
OB EA B B B B A b cole: Ao
canghri relatepayutd gainl wnhrombmpqmm@ly due testhallabéutieyinteictiqnaispch as chemotherapy
toxrcﬂ/S R PEeRerhS), mﬁﬁbr@lﬂﬁerﬁy'aﬁ&‘ a'dloﬁlél%p)ex mgwt@fo%@vez@acute nociceptive pain

b
is 3 @{%@lgi@k?gtuget(ﬁ rHl]lf lS n?t 'nllted d’to acjer E%Wg?h ré eltumOLl:[g%aied pain, (e.g. bone
paifeeadpgskanddacigpaaim Viegarapain) OAP%SH@%IQ%W'ﬁwaP@M@rW ferp- pertgbemotherapy

syridfdirids, chlohib psidufyicRidkin syridfstet, lpast @ liatie syR@bH& R dbdX painich may be due
to FfMated GG nleﬂfgrta%ﬁq@%cgﬁ }agﬁonﬁnaé@&gog EAS.V‘P@&& BB AL Wroiiac joints,
t r eat ment strategles Ther ef ore- pain can be divided
into a nunber of different areas because of differing
pat hophysi ol ogy, these include nociceptive,
i nflanmat ory, neuropathic pain etc. It should be noted
that 25 sone types of paln have nultlple aetlologles

o o o o o o o o o o
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sensitise the spinal cord at the |level of their

termnation. This is then relayed up the spinal tracts
woOaoishes138 brain where pain is perceived (MeyePCEABANS/001135

1994 Text book of Pain 13-444. The activation of

noci ceptors activates two types of afferent nerve

fibres. Myelinated A-delta fibres transmtted rapidly

and are responsible for the sharp and stabbing pain
PaiggRihniIssIes or tihRasistioripRaipeingligamedt C fibres transnit at a

s| oweNeurspathee painds dethivdey paimitieted br causedbya prinapeaédion or dysfunction in the
nem%ﬁ&ﬁ I’B‘?P %9%%&% Weedaﬂ\gﬁe &%%'c&@se@@&/ ﬂa&n$a &hd. disease and thus the

rom nent featur pain_from
tergt '?eél'i°H§*/“%bﬁ”aF?F§mp??8%9t Ry S'IS%[f’?r?/tﬂ,““b%‘feFFe (36t Oﬁ'e? oITIh%iﬁn'ri‘fb‘de but are not
limierito.t Bigbetiofeumnatig, Cadt hdbetipmeareldiar BEck pgio Stanceanemorathy, HIV neuropathy,

PhRAéh IimpP&H SGargy @%Elcgyﬁérom@fcﬁfoﬁlﬁ la@bholighé; Wsdthyroidism, trigeminal neuralgia,
ancrea

uri % or vnrggln Je?dlen euro%at%%aﬁrr &s/ paﬁ‘%loqlcgl asnlgfl):ag né) lﬂrcgtecttlvedrole It is often
presernt yplb@f{er e gngg@tqqiugggwa@ ﬁgmqﬁeeogmpnlyﬂa@w%(prtyyars significantly decreasing a
paticfidl40atyhe I"faR)Wpolﬂ'Wmﬂﬁbn tdverafyt suad195adoea). ltee a@ybtoms of neuropathic

palwg%ed’lfﬁ‘éuﬁ fo t%a’? GY ﬁle;? ar?%H%nehe%)&g]eﬁe%Gé F\}éﬁ b%geh palt g‘ntsawﬁh the same disease
Wﬁgf & DW?FT@W 1@%%,P%lé S‘me.r@lﬁ1 418144 @I@olb%dd\ﬂan(n@n éQQQH@H@t 353 1959-1964).

Th@aaintiydehpatiaehe @mamd whiale cal bepaintinuowd, ©C earaxyprai rnd @bnormal evoked pain,
su@%%ﬁe@él&gla%ér&sgﬁ%ﬁﬁv@ ReS AR¥ud Sinfius)RAS ISP LBRGRYo a normally
Sy ones, chroni c postsurgical pain syndrones,
'”"B%’S'l‘ ?5’8 ti on syndronmes), back pain which may be due
t o heflr inftagehatory prenssuip edomnpieesevies of AlgehEmicd] angselfar events activated in
respbHae ko mRbuelinj @ oGthe ﬁl’é@nbékmﬂ@él H B &hnckS) WRlch resGifif 6@&ling ABd pain (Levine

aan ?Anﬂcf Toos: W@xtgﬁo(%% %Qr? Z§ |t§%919 g(ag%%ée m%‘erﬂf&%eq}lfﬂ%%atory pain

PoRPry pﬁf‘?ﬁ”@totﬁ*ajl'sr‘?aﬁeése é{?qu e 60"3@0’5&5 Hropif .lrtﬂ?rameaw Gpnditions in developed
cog&ias et rhguratoptdrthndtisys 4 @sinen cause dijdifabifiig.t The pxdchactiblegy of RA is unknown,
but SR Hybofhsth 8gb4t %Pbd%?@én@l’ictdng ﬂ*)crobmﬁ)b\@ f%@ﬁ@y Be3RpB@nt (Grennan

& fa}(]sgﬂ ggp bl%/eﬁtgv%o%ﬁgﬁaln Q T CZ)ﬁggng %een ﬁgcma!fje&lﬂ%aé F"B“@Ft 16\}&1 |{ICH‘\ Americans have
syroptereatis esteqarthriip @Q\ % degpnergiivejiaint [digeRse bnest af whompgre gver 60 years of age,
and thi¥lid 8@edidd, to lPbraktid €0 Mdioh apiaé hys of BepbpundibpRErbfses, making this a public

hedkf t}{r&llegrl en@ﬁrﬁé %gmmfjecgj.}%gé & ML QH’e@t%aMarAhﬂ ¥harmacother. 36: 679-686;

cgarﬁmeg%ﬁ/géﬁ' Iegpﬁog ofalf%.’llﬁgqu Woﬁyﬁﬁfﬂﬁ)‘f’fﬂ& pgggeh medical attention because

of pain. gemhrlnahasnesugnalbaglt mpacton @rychgsogi#l aud prayeical function and is known to be the

Ieaglﬁé b&us€ @FH]%HWN@ fate? mf@t bihgr Hes bf infarRabkh e litchlde @§t drd not limited to
is often present wel

'nﬂarf’T"%tPryth‘%e?S'Fﬁfaé?sr{%[) cause has di ssi pat ed, commonl y
| ast i Ageftmes gigindnclude byt preingdiftittdtodecr easi ng a
pati enMﬁscglb@lkdldtay di€drddrd ih@ud{ndda rbt Imied vayaigia TibdRYgia, spelngylltis,
n
serloqg%%e (ﬁé‘l rhe».ﬂn%?o?ci) 1{%‘90 athleyh%n %ME&Mr%ﬁm%m %#{ %ﬂﬁ&nﬁh‘fr

treat, as they

G'Wﬁ%qeé?'ﬁ&e?@w%s't@»%ﬂmyf?é?‘%een patients wi t h the same

di seas@entaMigzdi §r ‘Ralbeic paineasodeli®BDyR@inncaGiadhy I€sion or dysfunction of the
ne ]s s%lrﬁ%clu @ﬁr@l.té&ﬁ@&ﬂnﬂ!ﬂ §-%golde ﬁ%ul clerosis, spinal cord inju
b %(%1%9)/196?1% m";& i ncl ude spc‘))%t aneo%g pai t';b,i_égsv\/m ch’ cl,?an o

AU fise c?ﬂgep' Yparoxysmal and abnormal evoked pain,

such aBedyandrabayas pain (ncladinge b endt lisaitad itq anginay myqgargical infarction, mitral
steREN6, PddiSardifid, Ablnbi)s paa%nehérpwe;?éoeméssaeeu&ma/ »slteyeten ﬁhuﬁ:le ischemia.

nornall nnocuous s e inf
proc es SlXcIerall pain arﬁigqastrm es{nzjall s o}c%ersb'?hoecvhsg%r]a enciomgasaes tlhé/ organs of the

abgastina gayiEy- elhepr Yoane inciea té%lsqxwrgap%gwﬁgéd past of the gligestive system.  Pain
asdobiatddl WittDihe isteraRbeELdMdRd Olto digkRi gisceBdl P&t ARIGRE-digh¥fivedlsceral pain.

COEF FIkEncl(()u %&%! J}ﬂ%sﬁ%g G(P)adﬁ?rd&r:‘sﬁw;é!ugeetsg Iﬁjﬂglo ﬁhg\\}%l 31909(%3 (FBD) and

majority of the inflanmatory pain popul ation.
Rheumat oi d di sease is one of the conmmonest chronic

i nflammat ory conditions in devel oped countries and
rheumatoid arthritis is a cormmon cause of disability.
The exact aet| oI ogy of RA |s unknovvn 20 but current

L, S s o, I e ..
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25 McCarthy et al., 1994 Textbook of Pain 387-395).

Most patients with OA seek nedical attention because
woho@aos33Art hritis has a significant inpact ORCT/IB2005/001135

psychosoci al and physical function and is known to be

the 1leading cause of disability in later life. OQher

types of inflammatory pain include but are not limted

to inflamuatory bowel diseases (IBD), Oher types of
thergrgliammiaﬁqmbg% dipgasesiBP) nidesq Gligispders fn@lyd%@w@e range of disease states that
areMuBe) onerk@le atedd cotttaial; tieludng 161 ABD, gegirddedophegieal Irdfin, d@@epsia, the
irrit%lge Lsghcﬁomé dl% gﬁﬁlﬁh&bﬁi atﬁBrﬂﬂQ%Luh E&nﬁrome?ﬁ#@) 3GY a¥olr 19, Crohn’s

disp3se, d'ﬁ%ﬁ’ @gc%ﬁlceaygq qogﬁh\{vl'myﬁgfqglylgﬁy p@rgj;ge;)vg%ﬁaq p?gh (gther types of visceral pain
inclogd lyﬁyma$o®,tedpytb dyso®herihea, pelviCpait, cgstitispad pargreatitshal ami ¢

pai n' . Agadeahl lminQ%uw PnifeRYS Rfhrdhe, MRSdifeMwilaura, migraine without aura
nervous system i ncl udi ng but hot

c'uggﬁie?cg’(ihet E?"?f%htl’pr%ea 5% - stroke pain, multiple
scl er o@pfgcialppin malludlmnwﬂ nqt fipkadyo denBpapaieRperepncibuldf ryslaseial pain.
and BRI breqeY inventidieprblided el paasadaliidbl @aipBsition GbruEe Nigatit of disease

cor%?!‘)ns m&]xaﬁe%q)é/ p%s%?;%h{]ﬁ in %Wa9%1cﬁjbghn\flvﬁghcEdnﬁ)r}SeerdH’n%l[enng to said

sutjeef %W@é?ﬁ?ﬁca“&%f?@i"%%ﬂﬁt °f§‘l€@'ln%‘i“5‘l’ offei@elrd):i scheni a. -
Vi scrirriadr, haipreseramdegas tisoiprvidsst a campositichosididr ®@mpildee a therapeutically

effé’c'h\%c %éhn? B\C Qm'gpcﬁ'lshé es%bétlrﬂfedoirﬂ iy Sne%tanyh Gmide kb@%&ma' of formula () or its

oAy STOREHE A GRAT P & ate T Ba rec e s8R oEgpo them, the
compasttiort ik preieiably éar the traaimpret otidisspekedéfinedtabovdi gest i ve
Vi SCREG thd hrdde@NiflvaRidh- Blo@@st ioV 8he/ uSEL ®F @&l cdhdolnd of formula (1), or a

o AT EASEHAE A AL L 55 Ly LS00 v

megdig®nt 05733 PCT/ | B2005/ 001135 7 the infl ammatory
bowehisditteaases ifveBD) providess mBhodlios the deaisentrt ldisebse @onditions defined

abWe qrﬁ*ncrh %5\9&139; ad%r%%ﬁ&to%ﬁn@fsﬁﬁecf m&rapéaﬁﬁll%&ﬁg bhdunP& laYeompound of

frate y controlled, including -

fo"éb'@ ' 0- esophageal ref 1ux, dyspepsi a the irritable
boweFurlsgr thearvese(i] 'B‘@)"tl@nl@fo‘f'd?ﬁ@t methed fonWeroli¢atmgnt |9 disease conditions

defm¥ HOREIn (eFABﬁ)nal Qi?é"eraﬁlgplhuﬂwﬁp,whﬁﬁ QPdMpises GdFM@R&ENg to said subject a

theralpgtglt\,éllzeffe%n/g aH‘no o Patéo%%@ﬁ Oll fEIerﬁﬂa (Q’m ch all regularly

Vi scera of visceral pain 5
i ncl YRiduthpre thﬁaﬂr%erag@fs'aﬂoatp@d'dw %ﬁ ugrRy Sink g apeHaically 5%q°wecam°unt of a
corpiung ofcfgfmnlat(lb (i) tiasndarplaanmreeﬁhln’[eldlsament tdethd trpamantiohibb didéasg conditions
deffb a0t limted to mgraine, mgraine with aura,
m grai ne without aura cluster headache, tension-type
headache. - Orof aci aI pal n | ncI udi ng but not limted
to dental pain, ghale prafi @ pendioi al pai n.
TheApﬁs%ﬁ ﬂé\%m'tﬁ@’t@m "hQIBgeQ\r %\éthQIﬁor@ cmal%r lg@lﬁghﬁd |&ﬁ| preferably fluoro or
corrp05| tion for the treatment of disease 10
chig’8ndi ti ons medi ated by prostaglandin, in a manmalian
subpeoged hefeincthe teonpalkyd'gseansl ﬁtrarghstbréwrannfgadtobais aétdrated ixjdisels, including,

buf’:hot Mre@e%tﬂyp@ch| ¥- peéptﬂe/g&draba raﬁwu oy, @ec‘éﬁlﬁ%ﬂl@d tefany-butyl.

pr ogu gred %geleageptsgq kéﬂlﬁ“?/vhrf"%ﬁ' 88%@ egégp %ar%on étralg%t chain or branched)
whErheraarpyenggencmm ¢ rembved droinveacrapfdbmternghal cérbonsraugtoas methylene, ethylene,

iaﬁnpxérteU,sr@@eaé Y)htyl&{e b’&\t@h@&éwen@éﬂddl@ wenmpound of

for 5 maceu oo t abl

t ogBt Hibr P e e AR TR E A G oaintn FRER Pata jsfd ohe doudle bond
incjtpiog guitrbgimited theethend, peapamib 4 iotienih 2rbgtepd emobth%ﬂﬂqey for the

treat (RAtheRh, ﬂaié %ﬁﬂsé?kyﬂﬁf iRk 2RRMBarbdN B8cal hivihgRE R8RBhe triple bond

b S . s b Eabio 2y o ERTER Kb o est er

of such conpound, or a pharnaceutically acceptable
salt thereof, as a nedicanent. Al so, the present

i nvention provides a nethod for the treatnent of

di sease conditions defined 20 above, which conprises
adm nistering to said subject a therapeutically
effective anmount of a conmpound of
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formula (1). Further, the present invention provides a

met hod for the treatnent of di sease conditions
wdebisnesrzabove in a mamual, preferably human, wROTAB2005/001135

conprises adm nistering to 8aid subject a

t herapeutically effective amobunt of a conpound of

formula (I). 25 Yet further, the present invention

provi des the use of a therapeutlcally ef fecti ve anount

of A&s usedrmpisinide torm f'allkaxy] Beqnp RIkyHR-tirrlidipgriyt Bt iimited tofmetioxy, ethoxy,
n-pFEpehtyC BEMRINoxy, RBUbREisd-BLRRY, Fettindaf-bithg, BHispBasycondi ti ons

def | nl?S% %gl\é qhe t;[e)remt %Iil%oaqlfypelggéﬁ'\ﬁ Qtsétgrgtegfcargoc#h!: E\Ic/i Qtn cl;]f 3 to 7 carbon

30 use ere
atogrgy iepiugiing, mum%hraﬁd to, eyglopropy eclobutiy %ycl@het%rcwlqbpptv' é‘Fﬂ fb? .
As  ugE£bel 886ih,Nhe ttell’rre Alemey! ﬁtbiﬂﬂa 'gréUp dBEngSdafbahyy Bich @6 R-C(O)- wherein

Rl mﬂ%fﬂg%{ Eg‘g@f ﬂ% yg?j & oA fiRlea: to oﬂ%ll %@Jet g?thyl Bl8)-, W opyi-c(0)-

'SOWDFEYUPSQ "r%'EXL(B( yvso b A awo'wgfy;hutv' Q@?t fedfiegy-9tyt (O)-, cyclopropyi-
C«AscuﬁmdwhaophmjméMQ term "al kyl ene”, neans a saturated
hydﬁ\?%@édbr%%r( $el 100G r}ne%s be QWP&Q# which M'hs% JuRd @y halogen

hy rogen tomis renoved from each ermn
atog A r 45 BN RV S Wil RS, IMERHip! CReeme i YRR diflsoromet, 2-
flugpostipyy | erealifluboetil, e e, 2-giustogihgne?,2 he)cylbl@emyl aridfiubtogropyl, k et-flucrobuiyl,

cm&%rggtﬁﬁqm,lﬂ%ro%mw lBJb%éhWami b.%lsﬁawu gro&ﬁ%ﬂ@th@ iy dr ocar bon
r adi cal

g
but ﬁafe n‘]e[ﬁ!nt &8 t?rgu E%Pﬂ%‘?ﬁyl as b‘?eéjp}&[ﬁn meinsbh oéah@ d’] ihcluding, but not
limigadbigt Gmmw tdrfh;orbmkteoxyAglﬂm@@ptﬂmy ed-fhioroethexyt @,ﬁfﬂfluoroethoxy 2,2.2-
trifluGbAORY, | 2.2,2-HBRAEISetiRx)) YEHUBRBIOPEK), 4-Atbrébalox)) dMbidgleBbxy] BBSbromethoxy,

lodoT%hct)xglreupJ bromo%eq‘nor(y &(idp gJ‘ncHﬁé ﬁ(g Zbgf,l nOt ! ;rnndt teget Iol ke

WO ZQQ)E?QQG'S'PB‘QWDWI BQQGSY o 1TSS 15387 meBeprerbyaiirgied hetero mono-
cydidngt @Hidh combiliOetier fiBRaINS 4 dihkitirogeh hetérbadrhtcdringo 2 bitibgen @ig heteroatoms

ané ! g’]ﬁ}?&‘d“t‘%“g@{ I;]If?z_flyetergattmx%x%{nppesgﬁ Q&Q%erobﬁﬁbgrr%ﬁjgé(%ut are not limited

to, tp@,elthyblpyerﬁunpowohdﬂgl E;gléﬁd?rro?gp@yﬁrofuiaﬁg %/ ;éefqﬁnyl morpholinyl, morpholino or
tetrabydoppatykyl ", neans a saturated carbocyclic radical

ri ngA@use§ hé&r@in ?heQQfﬁwbﬂQterdah@mﬁeanéb B?ltélmg\ber@&lﬁromgﬁc hetero mono-cyclic
Ccl OouU

i B L RETS VRN s AR B SR AR e REY B cadhang by peoms an 1
oxygkk ahd\sHiphursing Seterogiemu oaaEh gl 2ush helaiprryis irsfvdgybut are not limited to,

pyrﬁi‘zoiﬂ(f@)l th8VE loRdZ0lyl, Biradofl, Glazdlyl ailnkddkolyd ihiddRzdlyl Cywadyd aykiyibiinyl, pyrrolyl,

thid BU 1 B/H&azin t|5;(Jo tlli &oliOfi 5%' ror fif:

S A Bl
%{hﬁ{e ﬂa@npounp%g f(H ! yn hydrg)@(&ﬁm&ﬁ%%%rm e%t@)s Examples of
sudhenstersancy}db ety wil{ Q]yd;oxgz yr@bm@*rd@ptyefs—wﬂﬁi(a@)ﬁbpxy group. The ester reS|due may

be GX 6 dfﬁ 556 ectﬁé 9)oup NFbrbiB&ind bEh wiith S BcIEREEH ivo by Ebiological method
erm " hal oal , means an al kyl radical which i's
su Gﬁ§W1 ?t%ed by hal ogen 10 atons as defined above
i ncMortiemy’estost” nrans ¢ prafectivd groan wiith.aan bereledypd in vivo by a biological method

sudhl Jslhyﬂ?él?%@hmél'ms athéefale oF ehyl. , W%ethér' aUﬁhQ&Uhmﬂsuch a derivative or not
0]

carébezdegarlplp? | ET 8%{ Hggl it byén%qa}/eﬁgtfs olH ectlgn Iio aX Ek;}eflmental am{nal such as a rat or
mogigg, gpcbﬁgrt ﬁyqymg theibey f{wdg ﬁélhh?plmah t@g@tﬁmwhe@ﬁrdor not tXe compound or a
phitmacantidiyusctep@blYiishaed cirlte deickied. As used herein, the

Préfgremeégﬁlle%aqb gr%ﬁp}é for aqn s%? glda Eb%o%/l;b ouH‘B?‘Qﬁﬁ&@Pa‘\J&}%luQ (1) aliphatic

alkgnay] QI?Hpérfé"t HaRpe: %ll?apcfyf %\‘%n%’%é%(ve fomyl| EFGFVb@fOHB% butyryl, isobutyryl,
perﬁarﬂ)yldml\fdldylovam heoxalgryl, 2c@n@d, ndriantw, idbdanof, Gatetigiynanoyl, 8-methylnonanoyl,
3 e?hy%ctgnclylr %? lam{hgg&etﬁg%%ndgbaﬁdyp B8 S2EUNEY, cil’t'décanoyl tetradecanoyl pentadecanoyl,

| uor obut ox oro trichloro
heﬁ‘at?ﬁcc?ﬁ%yﬂ hoxy“%%'&?eﬂ? t hox‘ﬁ/r\’/‘@tp%‘l?ﬁ?g%fﬁﬁo he 1? {g'meﬁﬂgtetradecanoy"
used herein the term"heterocyclic" neans a 4 to
7-menbered saturated hetero nono- cyclic ring, which
contains either from1l to 4 ring nitrogen heteroatons
or 0 to 2 nitrogen ring heteroatons
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and 1 oxygen or 1 sul phur ring heteroatom Exanples of

such heterocyclics include, but are not limted 20 to,
woipesriosgB, pi peridi no, pyrrolidinyl, pyrroli dPQojiB2005/001135

trahydrof uranyl, piperaziny$, norpholinyl, norpholino

or tetrahydropyranyl. As used herein the term

"heteroaryl"” neans a 4 to 7-nenbered aronatic, hetero

nmono-cyclic ring, which contains either from1l to 4
heptpqeganeylt Fogeiviesaderssariomindenaneyl. flanethyiipriadsgasayly nopgrecanoyl, icosanoy!
ant) @e@¢oaaioginBoupsthaloge@xadgityicabonl §r‘dhn3hsmh lak @ chloroacetyl, dichloroacetyl,

trtch@%@ge%ﬁitagmnﬂ@?%@g? ugg a%%lk%]%%led}@g ¥l[|c$| és rfl‘f:el Hgﬁoxy?clé{yl group; and

un%{t(lgat%q %}lfanoyf %TP&'PéfB‘?*&ﬂS thetaﬁliylgg,d}rgﬂloloyli Wpta%yyprotonoyl isocrotonoyl and (E)-
2-rodiya @tbaieodyy drounsy ) atyihatic pikenayi gieupy,|for eggmple lagicarbonyl groups such as the

beﬁﬂai/lom}@ﬂ%lhoyl Rxd %aﬂ%‘myl BWIJ!)Q%\OBXANM' g‘rg\%%%w %IJOUDS such as the 2-

i sot furazany
bro nﬂmﬁd@dof‘ CP'BrPH%“F%i’°P/|9 °“%n‘l‘“§’laFFdh§@{'r°%’Q‘3Fy'gr9E9HEs sughh gy the 2:4,6-
trinmedyyIbbroaoyh aad tetplgoy! Evoamala&sxytafed aykeprboay topqugs iswmh| asde 4-anisoyl group;.

nit@&H %Fyﬁ:amgﬁw g@ltjﬂ%ys@ﬁ@éé/ the F4OA R baR Byl @Rd anﬁroMénEcﬂ'l §roGR! BR&Ycarbonylated
e eslter

ary%ar%{) é’c FI’OLrJ]pS such SS the ZQ' gmelfhox ?nyﬁbenzoryo%rﬁuwp%%rylggﬂ aﬂ/écarbonyl groups
SUQ!“I aééhﬁeﬁpheﬁy'hﬁnw wlpa(Sb@'mxwgrbeew gieeRshigtexag@lesalioycaeonyl groups such
as hiyielr iétysy@rborifie ethetytarba@@f @FdpoxycdiBANS batoflcarb&Gi | sag-butoxycarbonyl, t-

bu@%ﬁﬁ&g‘@hﬁr@h %X}@ﬁb&'&f&gﬁg érﬁ (ﬁla é@n k&lt Imgglbl%gﬂ)sg@ ed alkoxycarbonyl

SUC as SI'S an
GrE | ShePBofe VHEEHEHOUS EOIFOTRY 15T s AR ATy croups
tetrahydrppyranyt errietfabydreitienyranyh edudsysueldas: tetrgliydiopynan-3-yl, dyromotetrahydropyran-

o. yl nh%ﬂm@ﬂﬁéﬁhy’dﬁbﬁéﬂ—zi @an tét@h@rbtrﬁ‘abp@w‘ym néral 4%H$Q}tetraﬁ}di?olihlopyran 4-yl

grou?s t s etraé%/dro urﬁmyl or ’t?traﬂy%rot[hlo?%ng{ h%rgl g SH%\t a{sh e%gﬁp@gﬁﬁﬂ 2-yl and
tetighydgpthioduary ﬁa&m@édﬁ iSthYrPyps dercEpiRle |tréa"sya§lwl ey wigh agthe timethylsilyl,
triebgisiget eqira@gidinethetiny riatyaxampkies abthgdicdpRpyEiRl rashy@st-Ritylsiyl and
trus%};ro sql ! %Mla 959”@0&{5 s@bstﬂbégp%%ng pH]Bre'JPﬁl E&jglkyl (gﬂoljps such as the

L A s el e R
alkpyigthylyargups, fopexampleopkoxypetindlaopbs suchl @r e metrorynadttet w1, dlmethyl 1-
me@%&ﬁi’é@w aetmﬁ\@éﬂﬁ/yl proﬂﬁyfrw@ﬂ@b{l lsop%pmylklln%ﬁmw} and t-butoxymethyl

OCt
grogps7 8!'1(%%@{39 f&%{x meth grou ec%urc]:oy ¥ 1&18 q ez methox¥ethoxymethyl group; and

halp(laik@@)fréﬁtwygroupg élfqh gg @hg gﬁ@trlchlowﬁpmlrﬁw |b|sé4:(gloroethoxy)methyl groups;
) eebsaithed aatqy brougs, forekdmyld) @mbaded astgl broups such as the 1-ethoxyethyl and 1-

7)
lso‘lpﬂ)pg%/&éﬂ'y/ E aa‘?t@ 4 }{Jﬁed éltl%d up@sﬂ&t Mﬂwé @E %9@ﬁ%&ﬁ¥bmup (8) aralkyl

33 PCT B2005/°001135 hept'adecano
groyips, (et WF’H@X%@@)@&WB@ISUbSHEtF‘é(H’éé@WOyltO 3 aryl groups such as the benzyl, o~

naghttiyetethyll [Befablail@satyn ydipheMinmaits CletRyimethyt; 0G-84B3lidipRsAdimethyl and 9-
antﬂ&ﬂﬁﬁ@%ﬁéﬂ Ialkﬂr g‘subgﬁit&go? hﬂeldto %l slﬁwtlfﬁ%ﬁ QR:Pé(rLupQ rv%épe one or more

of the P%‘rﬂf%‘%'aékéttswted g)faﬂ(;]g:oF mere agy‘é&%&f gx;t:rs d\akggﬁ%)r cyano substituents such as
theal kéxngtilykenapy| groupsetybetrylas tShes-rmmbthdbeyat et yd-mathoyisnzyl,  4-
me%ﬁjphéhpl&éﬁér\[/l%tﬁg @Lrlftﬁﬂtgﬁyl/l Q[rﬁ%#&@@nzﬁ UG hRfobbrY ? a&ﬁrw1&b\éhzy| and 4-
cy%é%rr)llg/? ﬁ%s[ ﬁ ny oycgré?r%(%gylfps gﬁ?‘i’)'ﬁ B§ ¥he(\ﬂ')y%g\i%%rﬁmyr EX/ oxycar%onyl groups
suchlak ahrypxycgyenyl prsl ardligtoxysiaenyl asoups mpthish theany linggmay bp substitethd by 1 or 2
axka@ the nibenz@yhs, asuBmpht h%éhzy%ﬂﬁan(bgnyn am]hgl%béﬁfymiﬂ\irbonyl, 3,4-

B et

ar yTeeatptv ﬁrypturg;r G PsIJgE Eplery ﬁée\@rsmgﬁallewatmg, mh|b|t|ng the progress of, or
preb/éritinge the WidoriBZ ey dondifih 18 viheh WO tefih @piSs, calok®sl dteemptoms of such
dls% rI of @5\'@9&}/ : TR 8 %re?tH‘n%n” stusteﬁ] %er%iﬁ %}Er? QY Jhe gL Préatihg, as “treating” is

rat ar Icar oups such as the

4 nltrobenzoyl and 2 nltrobenzoyl gr oups;

al koxycar bonyl ated 10 aryl carbonyl groups such as the

2- (et hoxycar bonyl ) benzoyl group; and aryl ated

aryl carbonyl groups such as the 4-phenyl benzoyl

group; (3) al koxycarbonyl groups, for exanple:

al koxycar bonyl groups such as the methoxycarbonyl,
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2-yl, 4-nethoxytetrahydropyran-4-yl,

t et rahydr ot hi opyran-2-yl, and
wo-20stlossyt et r ahydr ot hi opyran-4-yl  groups; PCT/IB2005/001135

tetrahydrof uranyl or tetrahydrothiofuranyl groups such

as: tetrahydrofuran-2-yl and tetrahydrothiofuran-

2-yl groups; (5) silyl groups, for exanple:

tri(alkyl)silyl groups such as the trinmethylsilyl,
defined ittegipislyiabdve. | sopr opyl di met hyl si |yl ,
A pdrefériat tbrapoird Sryrdreula Yl of tieintentiah is Siair @pr)éh@tsl NR*or an oxygen atom; and R*
repp%%ﬁ]:}/ Lr]déllfy rQ%i} iyalvﬁélf % (?g cgrgonbe[’cénhss OHIBr%QJYE!fééAIW l\( Fﬂr&lé§§ NCH; or an

one or nore ar
OXYgPIK3IPM Oélﬁﬁe’é bl’(%‘ge"leﬂté an @W?fﬁ‘eﬁtﬂm met hyl sil yl,
di phenrsdrbditompsundydf forrdilpiehisirsepivmie yHabwheydin ZArvdresents a halogen atom.
MRS, SQRLBRY L Bhbiik oiiouDS: (6) ~ al koxymet hyl

gr ou%ﬁlﬁ?é:?)h??u)g k)rrﬂ.in%}é)tcﬂ;t%s |pvene{&$lt %&éu Se{ersj]nu‘(—ihrepresenps an alkyl group
haxgrtgtigxyinte Slggiboon eppropgg@m@y sh)yﬂltutng/utp rl d@@gymlp@ﬁpendently selected from an
alkwtg@?&y 'EE\II ARyonaNeh & chbdrodmE b Rydioalkgrgraip havied #shx ¥ lt@t @gtbon atoms, a

pheny oqﬂo ﬁ.lé{’%gﬁ{o‘i%gsaﬁs {ﬁger?%%:gao%f) saﬁgeltemesg%xgéﬁgﬁ(}/s?ﬁ%l 13 membered
arog1a’g: an p){s@m Eﬂ"b‘étq'fb‘i{yfﬁaét F,ytp 2apm; nltrogen heteroatoms or 1 or 2 nitrogen ring

hetbiostbds ekl D690 X )it igd hetpretds ;said PHEInylsuds Bbdisaitheteroaryl groups
refngeGYA in g{e%HMDnsf & rR1 QPé%ﬂQJertutéﬂ Jf g?éklul?sth@%d %§/ QMéasg&rQlé%tltuent selected

such as et hox opro

o A g5eSP CRTETNG POUHIEE ety UGS SATEROA LT i Group consisting of
hal@geR afrs ) dlyhdrape bavinglfrogrice p carb@)atamsahdgalkyl gyrupsipesing from 1 to 4 carbon

atoﬁ?éaﬂmjo glé‘ko;@jr $ hevih Frbrh b W @Etar@iﬁ aﬁcfn%”ha]roatk@xy\?gr@lbé/ having from 1

to cﬂﬁ%ﬁ?tﬁﬁﬁc ﬁ;é&lnﬁyqroup%j %rg% a}lkl)@?rﬁ%ﬂs %a\n g?/ g %{ 4’ Ctaﬁ)OT atoms, alkoxyalkyl
grogpsTaapihg g dHiograrpgh ﬁfgmhwalk@rydang al@ogrwppmﬂyﬁsy{@wﬁgqoups having from 1 to 4
car@brPAifts andlakihoyir&ugP Baving Bisiniottel b eatbdiyatdris0 ITMH:retpﬁef&ably R' represents an
alkgﬂﬁsﬁb h‘é\lrlﬁ}%gon?qm) l?g{a%ﬁsaton'}ghﬁﬁ&a S SutdPhith ] 5 ?‘;gh)gps independently

e Oor nore
Selgffian ATk SToHATBIBIToBy T B8 ABEE 3 ERTIY Hglihagie from 4 to
cabbreatdmaratphgriyb@opy bn oxdzele @oup; prvisdXaydldegmunydnd a phenoxy group; said phenyl
grodp, bxaole Uoﬂ?tlﬁyézg@ @?OYI*J and%h@ﬁ;x‘]' YR8 a¥ubstifhted or are substituted by at least

G K 7, R 7 0 A

thecgyauncbrsisting of aleasp stomal Kieyhy dups pevinalforn/ to@raalpek atome Ancheyano groups.
Mc’i‘éﬁef@!ﬂaﬂy |F@?%$Fé@ér@§é’i‘b’a{|kyl RSB haNAGRIDORYS ca@ol bidGs 3&05&!? Bubstituted with
1 to gPlogsr}ﬁde(e\éean?i qg)éeléct dnf% %QJCI%X lﬂ/?%%t?pal{agﬁgggmgf ggg%b&natoms a phenyl .
grogp ety ehen@ﬁytq*@lpglsﬁwée%arew BsurseIsy e%@d%\ﬁ%w‘?d by at least one
suldbtifi8t b@é@dﬂﬁféﬁﬂﬂw@ﬁr}bﬁpﬁédﬁ@l&mb of Sibdtituents o said substituent o is selected from the
orfih g@%ﬂ%y&%g%% XYk g@ydu Rl oROP Y LABHCASROI cvano groups.

Morg Qr%fartaply]@ rep%eqy%%éay&gqr@{%%avw o8} gtOtGd:an@Q, ét?)éirsn H[gtlonally substituted with
1 tak lgeupsaihdependentiplaélidtdd frogn 4 dyelogkybgoasisviog fro et to 5 carbon atoms, a phenyl
grcfa[) EME Q%he‘?\gxf gj?&]pdéaipﬁl@ﬁ}rl gRlp EARClibkiREy BrQS ‘Mﬂsﬁ:tb\teé H)Qh to 2 substituents

erm app Ies, or one or no

SoEF Db oo BT TS i SHRETEr S B HER B FSrom the orup
coffststigg afi hatledee B®MB Gudhlae adladrine itomn raedit irigine atom; alkyegrbups dpavingsfrom 1 to 2
cath@ &9&5&&@%3%0 sl / M%Qr@@(’a@@lﬁ]?ﬁ)res@gs ag&ftw 58th, a phenylmethyl group, a

oIS o SR & B i S BB S ih hPWTode supsted
by dxty Gegtouas md\epeadﬂmtlmelecteé piomsa fitogneapion] & ghlorije gipm. [Rapyfnggeroup and a
mdtyPgidub. t O carbon atons. Mre preferably Y

;ggerZDEej%r{e cgrrr]lp%u)lgg é)fe ﬁ)rm%lao@(g%ns %\t/e% erre ‘w%rgﬁ%ﬁgp% }43 inXependentIy
formula (1) of this invention |s that vvhereln Z
represents a hal ogen atom Mre preferably, Z
represents a chlorine atom A preferred conpound of
formula (1) of this invention is that wherein R
represents an al kyl group having from1l to 6 carbon
atorrs optlonally substltuted W|th 1 to 2 ‘groups

o o
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referred to in the definitions of R are unsubstituted

or are substituted by at | east one substituent
weebwsaned3 fromthe group consisting of substi PAEABEORO01135

said substituent a is selectled fromthe group

consi sting of 15 hal ogen atons, al kyl groups having

from1l to 4 carbon atons, hal oal kyl groups having from

1 to 4 carbon atons, hydroxy groups, al koxy groups ,
repFREGMt ghYEioaRn alom ¢r 4n alisyl 9P &adigsronh él%éICRVBS{W algmgy rﬁ@re preferably, R
repRea¥ht§g hfdfoaen dom;tznd A® ealckdn abhaiBgrogyano gr oups,

hydrr%é( UEM< efegrE@ lc!@rﬁ olaﬁaél 5}5} errf?/gﬁtrgm trrfaluée %Eo(ﬂ‘nwﬁr&@@ch variable in

al koxy gr oups havi n rom carbon ato
FoEAR Y SAREIeL R e PEGRS’ gr%r%ﬁwgrﬂhfvarﬁyie dr'BlpSTetRERIf Rl compounds of
thefinventiod intlodedthose auhkre racht veriablecim Boralik dinis géleapddwpsthdaviemeeferred groups
torbE@Whrdaple® S carbon atoms. More preferably, Rl

represents. an 20 al kyl avrn m1l to 6 carbon

ot ohEeEn BRaP et T HELRTRY R ety oups
4 ﬁﬂeﬁ@ﬁd@%ﬂ[@-ch'@@be@é‘ﬂ)@mbP'F?@VHaEWOEFW'MVOgraeldrp havi ng
4 Spm{é-cm&o 8 [ @iy p RSB oxBocB Yyl PdndfatiyliginediPadtav i Ng

|

% rbs dolifob o @%reka]@@he%p ge%x%@earogﬁm%eqry@%%%& prazol e

+3Reh rch'cgr 61% chigyRlerai eV&Pweﬂ}amrnggﬁa%rzecgeeup and

4- [pls)engwhrcgds p{(p-clisrebenng oltypehdoyaethoihyipeezosabist i t ut ed by
54 ﬁearoro oy cl%ﬂ%ﬁé&%mz@ﬂnﬁ&t}&%bg%%ﬂ de group

consrs |ng itu % subs#rtuent ais
9@] LEr et e 2 G I pre by PRI RSREYILeHE 28F hal ogen

4-[AEp1YEG-chidrge 29%Qtwszth]bﬂrgosﬂ}amrmp)ﬁhﬂlberﬁzoc aciion at ons

4[@ §.8Hd%0- g{@(umﬁorophw)eh@@ﬁ&%@awo elyi] béree.e g&@nts an
é if ?r[ Oug-( thy%ﬁexpgenéoydammcget y‘rf}[)%i'rzorc acl s Opt i onal | y

roups épen ently sel ect ed
4 Eptritacidgje -G wopebeppybaxfbenam aging) ?fb!/ﬂ\b‘ipz?'e agd;car bon
A-[@BPITE5-cidor@bengfluoreghenyp etadidénzpiamn ax)¢hgbentpic aGa@ LI d ]

e at
{?BFP%(% 25> E%.ﬂrr&&réﬁgyr giga&eskﬁ}grn?b)& nfrf{dﬁ%.l: tyged by

rou

Aprrlewra R Brthurisey) ?tf‘%l‘??‘@%)am@a)i"&‘h&i?ﬁgztolcta&'@nt ais
4-1@ 8)- & (5-etbré-e-{{rchidre-430orgreonf) Oxylbarzogieining) e thfbhredoio @ik

4- <@tsPWﬁs oifdré¥ko- ﬂ{e%h&@%ﬁ&d]grﬁr%}bﬂyl béhz2c &ad;bon at ons

S ent S an
e A e
4-[g b t{p-ehiarea (ichiero-2fluerepenzy pylpprzoy i minpleitdbanzoip agies| ect ed
4-{f16P1Y(B-cBp ol oq el diolob Gz 1oRyHANh-B g da o) dmihSlethy 1B &z6i6 Beid;

?Eg[r?f (b%nzglta XlchIorglgegg@{]ﬁm%éé}yaﬂpe%ggg(%ldgr oup; said
4-{¢1

Substituted by 1
@[ﬁ’glg'lorzt @é“l’i‘{og)be@@}oéﬂﬁyé'@n'?'W'&ﬁﬁ‘beW@a@'F@ﬁhy]}E@ﬁg'F §‘f"i’ 'ng
4-{afs)-s{(ashlblotre R 4chivropiérylktisusytritit-agiidatboayl)aminsiethglbbedic acid;
aifi %?m{é Bfor8b ‘ﬂh‘ B- dﬁéor@ﬁ%ﬂz?zh&& baﬁoﬂgmfﬂ@eﬂ%@&wzﬁﬁ QLB aﬁ&J ch as

rou
R A M R e e o
or pisrmapedicdly afvepiablddstar efruels@ntosurd; pent yl group, a
orQﬁf‘a AcBRicAlY becdpt@isatdherddhieny| et hyl group, a
enoxyethyl group or a cyclobutyl methyl group; said

phenyl is optionally substituted by 1 to 2 groups

i ndependent |y sel ect ed fGenemabSvnthesisi ne at om a

chl orine atom a cyano group and a_ nethyl group

pr ef B FERPORMIHI (Rialias of %ferr’UF%?”'( fyeniign Ry e P?‘?O%’ﬁq F"?ﬁ‘?’di‘”g to known
prebhrationwdistios, or B2ned @rob3dutds e pepateatioh Imeth 3 ilB0aLd B5HSBBIowing reaction

I 5/ e r

scheﬁgé %%gsuo’tgr%é%% Endrc%\ dR T{rﬁ%ﬁﬁ‘—‘g a@% P%gng%?g r}@‘h@%%rorﬁghhemes and
drsgﬁérpr@ihattjplpw apgzdefrqeé 3 égryﬁt sThg teiyp dqr@tg@ﬁg P asaieed iregeinafter, means a
hydr &R S8Mb DrotectiMt §i¥lp DHiUP selBdd frdinl byiedl Yyd6:8f @i protecting groups

conmpounds of the invention include those in which each

variable in Formula (I) is selected fromthe

preferred groups for each variable. Even nore

preferabl e conpounds of 5 the invention include those

where each variable in Fornula (1) is selected from

the nor e preferred groups for each varlable A

Y o o " o -
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10 4-[(1
S)-1-({5-chloro-2-[2-(4-net hyl phenyl) et hoxy] benzoyl } am
wone)sansmss ] benzoic acid; 4-[(1 PCT/IB2005/001135
S)-1-({5-chl oro-2-[(3-chl oriegbenzyl ) oxy] benzoyl } am no) e

thyl ] benzoic acid; 4-[(1
S)-1-({5-chloro-2-[(4-chl orobenzyl ) oxy] benzoyl } am
i no) et hyl ]benzoic acid; 4-((1

deYibekrify PRt e @iroupd i @eéé}r{ld)@ﬁhth)éélﬂe&t@@ ¥y Thenzeyle & (Rheivley & Sons,
19 )benzoic acid; 4-((1

n b

en;’%e > o ogvln%héa%liog\ %‘1 fn%{ﬁibs?njal%)f% p%i)\é apc% i gé/nhdoarms %P%%Jy(ll))

Schamei]: 5. chl or o- 2- [ ( 2- cyanobenzyl ) oxy] benzoyl } ari no) et
hy| ] Diesidairateaide prepadatioh df compounds of formula (1).

seleme{( { 9-chl oro-2-[2-(4-fl uorophenyl ) et hoxy] benzoyl } am
I'no ethyl]ben20|c acid; 4-((1

ZSD [ 5-chl oro- 2- ( 3- nethylbutoxy)benzoyl]anino}ethyl)

|omach£L:i[(1
0-2 4-f 1 yor obenzyl ) oxy] begzoyl } am no) e
thyl]%enzg?%“b 3 OMe z

ST 1- ({5-chl oro-2-[2 % <f1 uo B th xy%enzoyuam
i no) et hyl ]qblén rc aci d; 120 4-§%1°
z {5 ¢C B12- [(21§ alfluorobenzyl)oxﬁ]benzoyl}am

b) t hy ben20|c aci d;
4-X( (8 chl oro- 2-[ 2- (2- net hyl phenyl ) et hoxy] benzoyl } am n
o)rfet hyl ] benzoic acid; 4-[(1

S)-1-({5-chloro-2-[(2-chl oro-4-fl uorobenzyl ) oxy] benzoy
R% afri no) et hyl ] benzoic acid; 4-((1
HE) - 5-chl or o- 2- ( 2- phenoxyethoxy)benzoyb]qn1po}ethy|

b d; 4-[q &2 g3
)S) ik— ({5002\%: [q'(l R f | uor obenzmﬁp | }am

y4 |Q.acHd I%l
S) - F(1P5- chl or & 2-Y (4-¢ P82 PR orobenzMi)oxy]benzoy
| }am no) et hyl ] benzbi c acid; 4-{(1
S)-1-[({5-chloro-2-T(4-c orobenzyl)oxy]pyrldln 3-yl}c
arbonyl)an1no]ethyl}ben20| 4-((1

S)-1-([2- (b y| oxy) - 5 R{qH oyl]an1no}ethyl)benzo
ic acid; 4-
S)-1- b({5 E 2-[ (2-chl or obg ykaoxy]pyrldln 3-yl}c
zar on I an1noL tomenzoi c_ac 4-

chI % 0- 2- [ 2-.( 4- C\@(\\L >en%sthoxy]pyr|d|n 3
- k ambonyl)%gbﬂp]ethyl}b XZOV@ ac ca8e4-[(1

S)- -({5-chloro-2-[(3,5-difluo gbenzyl)oxy]benzoyl}am
no ethyl]ben20|c acid; and 4- [
Sn-tte {bpe folmuty B2 @pr[eQen(San&lwll drdug cba\awtf@nyl tpdtdadry htwe z byrepresents

a Iéa}/lﬁ@brﬁﬁﬁ eEMP]eQ%%@db% I&Mn&' gI‘OU&rlnéﬂldQ‘h‘éﬁ)%%é GRhhy chlorine, bromine
o R PR BRI B Lt GEEI SR (PRar e ToOstoaifey g boronc acd

grogpnt hesi s The conpounds of fornmula | of the present
Stdpnwent i on may be prepared according to known

Pr &Pals tépéﬁ c%%cﬂjgg%f fo ula a%agcs;e%rre%?%g %}} ?kfel c%\{lj\h)hn% reaction of an ester

prepar a
corpRaypd pfdemula dHevfea Corow%o; fsmHR Ry B aninart edlyest R1

t hr ObegdouRBg sactioXmaybe @anribd dutiimthe Bigsen@at plesdncs ofvaBsinanéehction inert
sol%n? GURRbRLoRERE Af &éf!erﬂsw HALE |sds%febt5‘@ﬁorﬁlsfora&%‘18|e J\hﬁkaii%r Hkaline earth

ectin erelinafter, ans
me\‘ﬂﬁjcﬂ‘y WGOF&Q%“ nﬁgB‘f"Biee@E ﬁ’ﬁjﬁd%rsaﬂb agus PN hydrediffee ppiagpium hydroxide,
sodiyno methpyide; abdilny aihasde, partasaininrfert-putoddectdding @riougs, dAEum carbonate or
oRORE 105833tePChlbB2RRGHhO0LE3Pamibe 1 SemidiryDgshylid-1, e
P Protective Goups in Crgan|§§synthe5|s e@%ﬁw masemmpmxme
G eene et at (John Wley & Sons, 1999); The follomnng
reaction schenes illustrate the preparation of
conpounds of fornmula (I). Schene 1. 5 This
illustrates the preparation of conpounds of fornula
(I). Scheme 1 0




10

15

20

25

30

35

40

Z O RI-YHO O X Li Step 1AZ Ow Z OH 1-1 0 R1-L1

XY Step 1ICXY RL'1 Z Ow Step 1 B1-3 1-4 R X YH
wa2005/1873%3 HN a OR2 R3 (r) R2Z R3 1-5 CO2R ECNIBL0BE/001135
/| XYCOH Step 1 DXY CO2Ra Step 1 Ei 12 RLR

1-6 (1) RIOH Step 1 G R RBHN 0023 azZl\ ™H15

CO2R Z I\ HX YH Step 1 F YH CO2Ra 1-7 1-8 In the

above fornula, Ra represents an _al kyl group havin ‘
(BEMRMm Zertiytyimipecipyroliding)piosphiorang o BRentcesiug fluosd WesF),  potassium
fludie® UgbdiufnX aytipdee or @btassilint afalrige, | @ aan AQingr<atp Ss i thahyidtie, tributylamine,

d||5!33jaﬁﬂamlamnlgn§6 Iﬁ&{%’] pg'fﬂm%mr%g]nl\m}amp%ﬂghlﬂ@ Pré‘err rgacl’{i/gnoinert solvents

I flate

mcle%écwe% aceﬁeg\@ b(ap@g%t%l{e@g,)xyleqﬁ o-gicty plgﬁq?%xed& enzene, nitromethane,
pyrgimeup. didicepnethade,l n didhlopeBtrep, &etrelpnpPouand ofinfetyifarhamide  (DMF),

dimktrplalinide  INBRAr ithaRY, tmﬁetﬁﬁé&%xid@g OfROY,1 OfkeRhitrRN sulfolane, N-

e M T
(D¥Bact nphresdierase  Baratipreidmprizturenare enesdy s thegrarse ob@ @ﬁéﬁc&a preferably

in 10é rafhg&)aﬁr@om RendbefBA€ td 130 °C.N&Hehctios G¥LAE, iAfgeMdrdl AL 1 minute to a day,
pre?erab\é(g i 1 I‘ebup{oelfo% Ergd Hba%?%d tﬁe iségét%g %‘rﬁg bé E:L?Hi;ct%dqrx the preaence of metal

catalysk epep ééCOPé%l’r(%%r?Sffpé’r brgypze HW‘P’OB%'Od'd:ﬁJ e &elsodi um
hy dnoh deeprmhtas $oraric imjtraup] itlereacti®n ohayiva cmertel ontiirdkBe presence of a

sun%glg 'célgﬂlsﬁoh@r?ﬁ' tl@oonﬁmn@%ﬁfbmatﬁg l;y apygﬁ?ﬁbﬂ%rocﬁm Mlcable {o structure-

S PO YR HE=5 ST AR B G20 He g Py oo, &
Adarﬂ_g,g,,\/zm@[salﬂd?;mp,m)M. ReCantbs28 0 Ftraldsif®3ett., 1998, 39, 2941-2944., Kiyomori,
A WOJJ@EO@L%\QQJ bsl:':’ Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.;
Averill, K. M.; Li, R.; He, M. Y.; DeShong, P.; Clark, C. G., J. Am. Chem. Soc., 2000, 122, 7600-7601.,
Collman, J. P.; Zhong, M., Org. Lett., 2000, 2, 1233-1236.). A preferred reaction catalyst is selected
from, for example, tetrakis(triphenylphosphine)-palladium, bis(triphenylphosphine)palladium(ll) chloride,
copper(0), copper(l) acetate, copper(l) bromide, copper(i) chloride, copper(l) iodide, coppetr(l) oxide,
copper(ll) trifluoromethanesulfonate, copper(ll) acetate, copper(ll) bromide, copper(ll) chloride, copper(ll)
iodide, copper(ll) oxide, or copper(ll) triflucromethanesulfonate.

Step 1B

In this Step, the ester compound of formula 1-3 may also be prepared by coupling reaction of an
ester compound of formula 1-2 with a compound of formula R'-L'. This reaction is essentially the same
as and may be carried out in the same manner as and using the same reagents and reaction conditions
as Step 1A in Scheme 1.

Step 1C
In this step, an acid compound of formula 1-4 may be prepared by hydrolysis of the ester
compound of formula 1-3 in a solvent.

The hydrolysis may be carried out by conventional procedures. In a typical procedure, the
hydrolysis carried out under the basic condition, e.g. in the presence of sodium hydroxide, potassium
hydroxide or lithium hydroxide. Suitable solvents include, for example, alcohols such as methanol,
ethanol, propanol, butanol, 2-methoxyethanol, and ethylene glycol; ethers such as tetrahydrofuran (THF),
1,2-dimethoxyethane (DME), and 1,4-dioxane; amides such as N,N-dimethylformamide (DMF) and
hexamethylphospholictriamide; and sulfoxides such as dimethyl sulfoxide (DMSQO). This reaction may be
carried out at a temperature in the range from -20 °C to 100 °C, usually from 20 °C to 75 °C for 30
minutes to 48 hours, usually 60 minutes to 30 hours.

The hydrolysis may also be carried out under the acidic condition, e.g. in the presence of hydrogen

halides, such as hydrogen chloride and hydrogen bromide; sulfonic acids, such as p-toluenesulfonic acid
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13 (BEMP), tert-butylimno-tri(pyrrolidino)phosphorane

(BTPP), cesiumfluoride (CsF), potassium fluoride,
weaaisues3ydri de or potassi um hydri de, or an anPQe/1B200$1001135

as triethylam ne, tributyl as ne,

di i sopropyl et hyl am ne, 2,6-1utidine, pyridine or

di met hyl am nopyridine. Preferred reaction inert

solvents include, for exanple, acetone, benzene,
anq penzenveylforiy Iae'ﬁ,epy”@delpcth'P‘%ﬂe%@ﬁiieeﬁéd c#PPlistrsit EYfs,as acetic acid and
trifl Gdrbdcativaiia arsitadie yentslinfigde, i &dlample Giehdkasieh as methanol, ethanol, propanol,

but%%%%ﬂ%&ﬁﬁﬂﬁol taﬁé r&&\/ g& °§ ethegé ”&El’i‘yésf %tFEﬁx&Hré?&an (THF), 1,2-

d‘”&ﬁ*\%&te}‘?ﬁfl‘es(ﬂ“’f%xﬁrﬂe1 ‘tm halggeng: thwrpqaébon§ P PSy Aighlorgpethane, 1,2-
dichierbdtiydnpyantiddsi stemans, M dihaR)ylformerhidy (DM raptl hivetrethgiphospholictriamide; and

sul{o%dgé%@rné%nﬁnethy‘ ﬁﬁf&)@d@’(?ggb)‘” "I’igsa r(eIé"En ma@b@@é’*@t@ﬁ}f@é Q@Jﬂr%erature in the
rané%ﬁg% zﬁol 9tq WO éJSVaé'}ﬁ om 8f°C 6)315 8%?560 &nnugggof% Brlsstuell}SGO minutes to

10tWW§range of roomtenperature to 150 C. Reaction tines
5] in general, from1l mnute to a day, 10 preferably
?ro

be E’] oﬂ;ll'% Q(géj raata%ld%gﬁmpo Ir'l(§ bf f!)rr‘nugq% rlrnre%el ptrgl)%red%??h c%@:h&ﬁ%actlon of an

amig cgr@my@ql of(f@'mgla 1&\ﬁwéne W@éougpl otfgm%*§4 Indbq ;a'@faen% absence of a
coupligkiehgenithen ihert dodprite SEidsBed tHiOreaction naagibe ogrriedijoyt ib e presence or

abgeﬁléef ; L af ggt%(tg/p esuEI‘ﬂ?l sz' Q @y&% Heﬂzo‘ir'&?ol@ r(ﬁé@? C& thycﬁoxyazabenzotnazole

X R) SGghE HOETE S R LTS Bab LN Pty B, sufcare,
dl”ﬁﬁiylalSQ@Xl(iQ)r@Ua@US" -kopibyiR-pirolidineos eNKIR), | 2-bigarione,t heetonitrile; halogenated

hydrd)c’i—:iﬁ?)&@oI usieh (& Qiichloﬂeﬂlﬁﬂhar% 1Ya- dlé‘hloroe@aaé kchl@ofogh and ethers, such as

tetr%ﬁy%ro&g%an§’1 41d5 oxan :Lﬁhs %actlo m e)fl{e darrlfg Q'ét a’t gn%erature in Me range from -

20 Q(Qﬁ)liogém,ztnore m]efys(;amyrfrpm abgyt 0 @/m@b@)@r YminuBsl tohinvegel, m&e preferably 30
mirutes tJ &4 ﬁ@lh;edﬂl QQuahA,ﬁEJfﬂce g@@a%le c@@phn@@ﬁ&e‘n’?s%@ thosé—@ﬁc}allfused in peptide

sy e§ﬁ !hclLl%e qg CT)ordexanIPIe C}’ r%re:eé .g. dlcyclﬁexmarbgdnmlde éla%% YWa’ter soluble
ca@g@md? gC)?g@g_enzotnq'gglrkylrﬁlﬁ\l N, j\l tep:ametlz}nmﬁnglm fmxaﬂu@e@wosphate HBTU)
ethbBt - ethox@&@ﬁ)nyl -2, 2-dbh¥@3quind B, )2-brédndg1-eth@pyridiclurh e &@4fiuemaborate (BEP),
chl8|@t1a\3| rﬁldac‘zﬁlm‘ﬁ.fn‘f edchlotltfeom f S’an&%a%ﬂ'ﬁ(y tris( dmethylammo)phosphonlum

h tetra ﬁ Zp |ne%8? nh | o
ST AP TBH ey [TT0S R ) BEPPHROHE P SURI P, dsgyeranophosphate,
dletmlptpagpi(oﬁl)a,zlde; @gqbbro@l r)'xeta\d;pgtldnuen |od|g@p@ﬂ\(’ ba)rnﬂgn%qndiezole benzotriazole-1-
yl GORPPhéshhats he'ﬂ’@f brﬁ&ﬁ)forﬁ@fep&rlédbhtf/ﬂ Dk AR mae OPP &L, - X ted&ion may be
caré%tp ?tht |é I’[h Cgrﬁf)enfc% :’I )a rgl‘rg% %ﬁl%:gsu I\]; Hgﬂtoermyfe ‘mn{a &)methylmorpholme 4-
(dlr@@b)ﬁ%rplr(opqyylqu stg)gﬂrdaényla@@lsp eTIhG |a[n)de(5:gqng@nd 13 foa@bap@r P l)e formed via an
acyifalidel WaiED ARy andtiked Gn diccreadibe Witd hBodeRating i perité @fich dshexalylchioride,

ph(?sgnoglr gﬂm&ld@dangfthlg m'illlm‘%el %h&%ulﬁngsgcﬁgldﬁoﬁwrbgdcoﬁ)éned to the

reaction o ester conpoun

corespingg fmie EFPRIBUNY UG =:EIRE. PO Bl st sl
corgiffiodsidadchipedtintbissiape  as and may be carried out in the
st»@@e naenner as and using the sane reagent s and

reaction_co d|t|ons S n

e b SPR e e o Raisdl Y B PRI sl et compound
of forneyieat-&d Thiy rqqy@mrﬁ apg¢nyaliythetshme as arsk may3® ceting ol fndthe $ame manner as
and Qinguhedathe Fabdhisfand laviicondlibi®s 8 Bthakyssshemay. be

cq&rled out by conventional procedures. In a typica

cedure, the hydrolysis carried out under the basic

condintthig ﬁtep & gPMPPiNdidh EpYlR $E Mt PEPrepREH GHiNgyaYRYRg gaction of an acid
corpfduAS Sifdhiula MY auith ke d@ing orhpoLifd &f Parhytaln-6Xi aleneriSdivérabl e

sol V?fﬂé %aéﬂgﬁ ‘sqsggen |£l|9 rlheea)éﬁm%]g %n% ﬁ1la§ QQ Qz;rﬁedséb‘l: l’h {36 same manner as and

met hano ropano tanol,

2- nethoxyethanol and ethylene gl ycol ; ethers such as

t et rahydr of ur an (THF), 35 1, 2-di net hoxyet hane ( DVE)

and 1, 4-di oxane; am des such as N, N-di net hyl f or mam de

(DMF) and hexanet hyl phospholictriam de; and

sul f oxi des such as di nmethyl sulfoxide (DMSO . This

reactlon - may be «carried out at a tenperature in the

NN O~ A NN~ NN o~ 2 — — ~
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The hydrolysis may al so be carried out under the
acidic condition, e.g. in the presence of hydrogen 40
woabisdesi3zsuch as hydrogen chl ori de and hydr ogeaT/iB2005/001135
brom de; sulfonic acids, sush as p-tol uenesul fonic
acid WO 2005/105733 PCT/1B2005/001135 14 and
benzenesul foni c acid; pyridium p-tol uenesul fonate; and
carboxylic acid, such as acetic acid and
usingrthe samsrenserts krd resfien comsliiopsds Herst w&Aes i Tncl ude, f or
sieexanpl e, al cohol s such as nethanol, ethanol, propanol

buI\I rr}%hvel o P ﬂﬁhéﬂag ?EJ@QQM of Muliq g\égr%]seo b%lee‘f)Q R)%A%%Féou reaction

SUC as t

of FEMBTPOUN LOMIR Gt 2 W&I“B%@}J@H A éamw&é*d?o%'ar%d?% Preggfies, of dialkyl
azadisartdoghieon ametdtianeert bolens dhe lkbropaed afenulartiedegy deidileated with a

corﬁﬁ)uﬁ\é %ﬁh”@hhhhflp{hgﬁ%&@e qugﬁ%ll ef%&ﬂcarboxylate such as dieth l azodlcarboxyla’ce

(D[-g‘ %—%‘ogpgﬁmﬁ ag?n %ucﬁ tﬁ\}é%rgny %FI)I r}ee al?:r{; F@EI resélon may be carried out

in @areaftioninelit soventa tRugfpreadateastion i inert h;elverrtsamglydef r bih arg OnoC limited to,
tetrbl@dﬁbﬂ@anc (THISUakckhyl fefHom @imGinfidrmide f(OMF)3Obdtizdhd] @8udne, xylene, o-

dlck%orokfﬁ%lzjezrng nLtIr%yenzéng Gd%(}':]moﬂlg%gr?’e t1o2 dlw?rlaég%n d% gvg r%léthg)ne:l'QDME) or

mn@frgeﬁbqr@:& B’i}ls treﬁ’ét'oé‘(ﬁ‘l?ﬁlb? P@nqdé)g’tqt @W@fﬁ\ﬂﬁﬁm tlmﬁlrffg@ from —50 °C to 200 °C,
usuaiypelnt to80 fabirihiautds tb 72vhdurs, tdvellyeRointnussngpziidrsof

for WlheaabAVeASchQnésrﬁ%mw %%E@?of%ﬁxta@@%@lo&% lﬁ)oflud@a nﬁ@MQLf' arr‘gtwo or more
solvent. If desired, this reaction

r
OHWEV%Hgm@é??W%ﬁ"bﬁ?hfﬁpthe presence or absence of an

addi Thewtartmg atrtetigls In- thg doremeytiveed atneiahuiheses [4EBtommsrrcially available or
may b@UdHlM}S@ZG’hb@ﬂch@t rhétiaedd kiown tEKesaRkiks! ivthe aili t abl e

SO| V c%{n Li%lflsugfe formeLlJ? e& %%FLPQ Im‘ierrrggﬁ%t&agb%t/e @eraloned pnziﬂaratlon methods

canslgﬂ fsgi’tpqﬂ@n @Kys@)by O_P”‘f?@'ﬂq'??ll prtzcegqr?s( @pqhdqsnrgwéste(ilﬁwpy ot chromatographic
purdiediigf.anone, acetonitrile; hal ogenated hydrocarbons,

i EIC Q'P%S/grﬁgr%g Bér@lfa@ﬂ&h&% %@scrlged%bg}e%yq{e%éfm Qcﬂ@he mtroductlon of the desired

arogPs GPOSERU PTGV P ST iy B 4PPRAP- GO ¢ 41 6 sporeciatd ta
theseggnerabinelnads ican hehpombineryie difergnh way9 D s0d midli-dia® Rr@essepridie sequence
of tRé RE&LADH hukisRER fbadies @h&]ldc@ cfseGelchbsch sdﬁhélliﬁeﬁ‘éad_'ti&] cbnditions used
do \l%?t%# @'QJ S rﬁﬁee%(ﬁg E v%lcggre d%i@b’fnﬁl’?‘e thlep?éhuHOW S, will

usu a‘?cf éj LI]J

Ice U|ta € coupling reagents are those
typically used in peptide 20 synthesis including, for
(a) e X ansthodl, fordisse¥is ilg Diofapiical actiditiesscl ohexyl car bodi i m de
g%gg Jat er sol uble carbodiimnmde (WsQ)),
ln%ﬂ nzotrlazol_l yI N, N N N'tetranethyluronlum

smtquo;esab;e bhmmzzraERJpz;)d anB -’Qredeﬁtgfd 1§10 thieti Hudlah eepryonic kidney (HEK293)
‘wgnFronD I-ethylpyr|d|nlun1tetrafluoroborate (BEP), 2-
Al or o- 1, 3-di net hyl i m dazol i ni um chl or |
ben2 /5t ONAFBes1of YasER L 2 BEpd RGeS/ 3rﬁ1°H‘6Tﬁ%‘2¥d“ﬁH@ﬁ"Fiﬁﬁha'“ reaction
(PGRYxraifn|rai Gidogyleoissahi aDA (HBERS (Clatieet)hy |

Huﬁ‘lér@gh&?dggq{?@)féy%%' (HEk P& B! sﬂﬁ@ftrﬁmfé&%d with expressxon vectors for human EP1,
2, éganéiﬁl] %ci,eg% {;?{yﬁ%g?ﬁried? r?;hoa %eﬁcgté?é Jgth |Q e Journa‘figf "biclogical chemistry

vol RE BN Bfb PEBEN2r 43P 4baz ol e benzotri azol e- 1- yl di et hyl
phosphat e, ethyl chl orof ormate or isobutyl

Precglr o:?meem Eie ctlg’e& red,. the reaction may be
resence of a base such as, _ o
N, NTR Filo Br Dyl etranyeaimnt dee, orowmip Dpress s predifipthgagles. medium containing

10% Cetaebdyyk aBiumO BE W/iidpeneillian eo mg/hftshgdtcarr;fcun eand B0@ pasvil 218 (selection
. U o ,

meg@ﬂ)ﬁg?i% dlg,g h%ﬂ?.ﬁ aﬁnac{s!)%eéé'rcgé /og?) |95|g§ @E)ﬁg@rpgg%r?rlleoprr]eparaiu%n, cells are

hal ogenati ng agents such as oxal ylchl oride, 30

phosphorus oxychl ori de and thionyl chloride. The

resul ting acyl halide nay be converted to the

correspondi ng am de conmpound by treating with the

am ne conpound of formula 1-13 under the simlar

condltlons as descrlbed |n thls step. Step 1 E In thIS

~ o o o r
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and using the sane reagents and reaction conditions as

Step 1 Cin Schene 1. Step 1 FIn this Step, a
woanpausd3of formula 1-8 nay be prepared by thecT/1B2005/001135

coupling reaction of an acild conpound of fornmula 1-7

with the am ne conpound of fornmula 1-5 in an inert

solvent. 40 This reaction is essentially the sane as

and % be carried out in the same manner as and WD

hargest) vi) PPasphse Prifarzoeinc0GBe3ad cpstifygpchef 40R e & i@ min. The pellet is
sudpeRIge Miils cralt (U°CerES ¢oprainbgNADE vaumss & prditae inhibildr cotkSt (BEMA) (1 mM

(4- %fawn%gtﬁﬁ)l k;'en% guﬁf&r n%{:ﬁd\é ?AE}éSF rbé BM%pEﬁ ﬁrp 22 gﬂ%@%ﬁ%"m Bestatin,

epar ed
15 pd Lepstdin A apg 14 g Ec&p @@ﬁ,cpr@Esqddwthmtrasqpmgel{,\ﬁhqryptg for 80-sec sonication.

Th&roegnatikidredfard eintiillgad BWL1,68d X § foheo piirR&eNCe Glipdiiatdnk 4l centrifuged at

160%0"3&”15:3%“@9@%&@ a%ec | i‘h%peﬁlgtﬁscﬁegnﬁpe%@? In C?sssaglbﬁf?e'p 10 1 8-mo orpholinoeth-

a”Q?P'fWGraﬁ‘ﬂl ME%K% 1| rﬁMteH@nﬁa@gr@ntega etircid (EPTA). 10 mr'{’PMQC'Z pH 6.0 ),
and %l@%&%?‘t\’dﬁéﬂ 8 SEeMhiRa K @H&Wrd ar?éﬂ%k‘lc@fob%)’héﬁﬁ This membrane
repar re £ &ﬁ@ﬂequr r geefgr in n sa
P ?f’ y(1 p%os i ne e abl'y g fA1°Y reaction may be

carri ed out in a react| on [ nert sol vent. Preferred
BiridaidCdss&#2 1 nert sol vents include, but are not limted

of uran (THF), diethyl ether,

hrane biflnd L de (DWF), benzene, toluene, xylene, o

10 [3]-e6E metbrazebisiingrristay® bre pedoreed ghi toshieaationmixtugne 10 mM MES/KOH

1, 2-di chl or oet hane, di rrettg et hane 9SjDI\/E)5 or .
(PHEt 102 Mofler &M ERTH d MEIREHT e Rerprabam dBKATe tP4GHNMER: 2~10 ug of
pro%ﬁfﬁ:frmrﬁérﬂl;rbﬂeQ‘ra'ctrbnt(m}?naﬁ PP, BaRiHER2G3 HaRste@Bt) Gnd test compound (total

volw'geUglOﬂél @88 H/]el uot%lgropyflene Q gteL Incébamfn IS f:(hn%ugt%:l for260§16r|1]at rbom temperature

pnqrrtq)qsﬁpgratl(@)péﬁwbg@d@d ¥ep radipliosandspy rerid filkjatiop #rewgle olgss flber filters (Printed
Filtefimét Blr1eom404a41yss Hider, dbﬂblmrcﬁlesﬁfsmb I‘nm;s)ez&ohm BMiiBc inc., presoaked in 0.2%

described in each step. 15 Th rti n rj [ o
ML AL NG TR TR e R AR I
detﬁlvraieb aplcRidEintilAmY chftedLEH Breflak]") Cc Bpeamitirngls daflebasite difference

n | 1.4 e. 0]
ool ey GRS b Buhlfe Bk REMRRNAT 1 Bl e,
preparation nethods can be isolated and purified by
cARPRYEN il RRdn BB, YeRsibiss, Such as recrystallization or

chromat ographi¢ purrfrcation. 20 The various general

met HERP3 gells erirersly AeAPE=adgrepiars ikfdiasells) g majgained in DMEM containing
10%%5%%"560' p@ﬂnlggnett a@ Gﬁr%aFv@ng HE zg&iﬁs %thu?enr}{eﬁ}r@ﬂ%sﬁngted and cells in

he stepwi'se formati on of ui red conpound
75¢nt2 flakit dre RESHBPRITED rﬂtoe;shogdmaﬁe buﬁdﬂﬁﬁ@ln@ﬂﬂ%)m Admtalhﬂﬁﬁl o€EIBlS is added

to tﬁ? 8‘%%; g@égc%gaﬁ%&ogédc rfw ﬁ ?r%m Yg?%t ratufe, S HSMarr%H’ tdellssérggaﬁvested by pipetting

e sequence he react] ons
andredntrifuged @ §e0 po e e-lesﬁeﬁmra Ireshugplenag iy BMEY @ntmuwtnals@ at a density of
[.eac e .
7 xtl(l)'Eal ells/rnl cont? Hlné b er]nl\ﬂép& %@ mﬁlbl%?)ég al\élg-'f&rEn %L? %gttcﬁr%&%uln%s aIP PCR-tubes,
aanlhcmbaled at I3C (on)i0 Mt Micdrefatipn ms®Ppi byghehiinglabtfiod@for 10 min with thermal

cydifr ! ic6hdeh@Rion of JAMF' a@ g%cl%ﬁ%?)}f&eﬁ‘ér@fbnﬁﬁ%c{ \gﬁleégiAOJAllj\ﬁr?I;llr(;l (Amersham) or |
e o et U T e
ki dney (HEK293) 30 cell line The cDNA cl ones of human

Refal¥hee :Eur.SPidiifacdl. 84QqepYP2s-28r € obt ai ned by pol yner ase
chain reaction (PCR) fromrat kidney or heart cDNA

libraries (Contech).
In vivo assays

Carrageenan induced mechanical hyperalgesia in rats:
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Human enbryoni c kidney cells (HEK 293) are stably
transfected with expression vectors for human EP1, 2,

wa@ 2005d08738ecept ors in according to the nethod #esaBiob&ah1135
in the article; the journall7of biol ogical chem stry
35 vol . 271 No. 39, pp23642-23645. Preparation of
menbrane fraction: The EP1, 2, 3 and 4 transfectant

are grown in Dul becco's nodified Eagle' s nmedium
corf fl]-|Wﬁa< old §b, jalst wgre de@egéiglﬂ}m Yperalgesig was induced by intraplantar

ini@8EH &N Johrhgestth @9 /milor £4 W@J%ﬁ“&éﬂn e, %ng&gém el st compounds

(selection 40 medlu at 3 in a hum d
(1raitaff03 phnextieylcelful o5/ (m@bodyrwdghr) wefleagivet Iper d‘mma’f m Bours after the carrageenin

m;&:’h&p aﬁ%trh&:ﬂamc%%akrﬁhr@ér%!d%s %Qgsﬁllre%%z:gﬁgesy meter Ugo Basile) at 4, 5, 6.5 and
PCT/ 1 B2005/ 00113 ’H{fve ted with IphIE ?(P
7P BPE {eLAIFITR™ 'ﬂéé'fna he.dRPge; of printresto zl‘.’E?GCQ'C‘&at?dor 5
Refeiramce THepdalidl Q. &t Sajit |.Js fispémidndrmicedyn.ciiil, KeR-¢ BC)95PBS
ProSyiadit EYPAE ) QRkiuéed 1idFin gD hy dor D4LASE rdrd i bi t or cockt ai |
- (Z2-am noet hyl)-benzenesul f onyl
f | 0Ms¥e drweqkeiBSP) rpts wereg fasigd AQyprobibii nHyPorRloRAia wep eyduden, by intraplantar
injekBor{of Nb(ﬁ@&ﬁ aGEajn 0.055% dthdepatrat(iovufiranee light hinbfalr-&4he. rats.  Animals
weggé Jeﬁ oﬁaﬁ)?or lﬁ‘t%@g]owlyl é?thé’f’l\;eﬁi@}é @G': ‘6.1_9/06rlnlath)q 'cgﬂudget, &L 16"/9 bMSO/saIine) ora
6 Then cell m xtures are

Sec soni catl on.

tes& téq,wpp}]rfdlﬂjlgﬂtod:’tGEg n@%or}( rﬁp?cBYelyi ORﬁf War@é)éacedrﬁé)lastic cages of plantar test
apSIQY (096 BEdile) éind(ﬂﬁanhbﬂllg %}ﬁdt iatdat sol@ vid8Goctised dhQght3fhd paw of the rats.

Thg]ljl]gllr]%a (viv%thér%r/arpe%cy (E cI) (s) rg?—:gsu?e%%?%e nldeﬁier PE‘.E%In a’%n

anesultonic
Re(ehdn) -He@rbavds et &t hdiesedr-esyiiens. t et r a- acetic acid
crabRI R d wéghm%m&citﬁk'rés;o ), and protein
concentratron s determned by Bradford nethod
( BiMgleRadech i) ratsThére fastediorermight. p CEf £308tug @h MysobstteriuerdTuberculosis
Hatlra- Bie ifb618BAds) M%luL%? fooﬁarﬁﬂlmm&g) das Eiate&%to the rat's right hind

ndi
ool 2 A D9 5 G AP RBT S ol WP Aron betweer
thertefifipgitagerabf and therohtNEBirf ek al) ( rptpqelve@g medsQrenieb Ry OHeX of painky using Linton
Incebatisnceltestdd (Lisibh ’rna%%n(aﬁdﬁﬁﬂﬁ)h ameTgﬁé&ﬂ-pouﬂ(ﬁ%Qﬂem| N 6.1% MC (Wako)

adéﬁ%tgre o%&y in ;golﬁir%gmgé’r J&g I?t lf:'a{’cﬁég tngl v¥ag 8}éllced in tha apparatus
an? fr‘@t \gﬁlgh{, &aa r?éer[eg b@ the Ripd |pﬁwsgga§,\é]epsut%j| W?j p1y|2e;ﬁ@rT hours after drug

adpinatradidn. | ncubation is conducted for 60 mn at room

Fohﬁzl??ﬁ#ﬁo%éﬁﬁck:fﬂitﬁ:&b%ﬁbvﬁﬁ%ét' on of the bound and free
0 api [Tration throu gl ass fi ber
fil Vé'?s T %‘Ej ’Etf:i‘ﬂefe ‘?"Bﬁr P65 Aii‘g‘l?'s ‘Frﬁé‘éb'f“fa‘ﬁ%rm observation

chaehglsl fer at Ihdst khminriordd tzémaOZLICkIanS@grbnmavmwasamucerdd)y intraplantar injection
of PMRE Wi oh 2. wiVeol¥ieh Wedalng! @m Fbhalbeh Eé Lctn%ﬁ VAR Chemlcals) The

tesggﬁnﬁglgndwﬁt ﬂl oz??si%ymetﬁyy celﬁ%agﬁgtg bo% we@nt)b er? PILGHF%T or% at 1 hour before

thefermaiin inegtion-o Bebayion Peaninaineisr E?éﬂ%l'purm%mas rsmdffpr&t? minutes using
vided qattierg Tt titefspareibkiag ot Hitieg dhefifjefi@ize wabeduneany kiovaich and summed
in @hﬂ&b@@ns@@&Sﬂﬂ?ﬁ&e C'|'I'Te r&sup&! eﬂg E)%ges\o(@:l' aféhiclhr%/bq 5 %QOE@% eérr;]/ phase (0-

resence o MP assay In

mmmé ”éec'f‘tﬁﬁf‘asﬁ@l@@@“@el I s expr essi ng hurmn EP4
gatia : plEAviog ggi nt ai ned i n DVEM

C Onf\/@lb Bfl\/\fégk—?]l% gcz‘r\l@%(% lﬁg@ u@é?)d malg(/\@f‘e hgl’?ﬂﬂﬁgd ﬁ'o'aser\%%n chambers for at

Ieagtago rgm pHor é%sﬁyﬁg fﬁ_mlbgp% %(B%Iﬁ %asvwnijuﬁecll%y ﬁisr’ga&ntar m;ectlondof formalin
(0. o6 gh Bteewhyifofubioreth satinei, 198%( FBBjIdehigrobolion, 10akd CodmiRBS  The test

corhourddd@ ok mf ¢ oty ‘%&n&lﬂ/ﬁcblﬁ:lo@éﬁb d Byl W&blﬂ}i/vér@élve%cbe%rﬂllyﬁ 1 hour before the
formgm lryeicﬁorrqpelg E}]%\gor%f ammeW? after g)rm?qm %%':tlon was recorde g%orr] 5 dr'u}eg using video

cara% d é%,ugwﬁa@@kmmorrbwm inissiRtPay &Ee P%Hnteﬁ' &Y stapwaich and summed in 5
density of 7 x105 cells/m containing 0.2 mM | BMX
(PDE inhibitor), 1 nMPGE2 and test conpounds in
PCR-t ubes, 30 and incubated at 37C for 10 mn. The
reaction is stopped by heating at 100C for 10 min with
thermal cycler. Concentration of cAMP in reaction
m xtures is determned with SPA cAWP Kit (Amersham or
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CAMP Screen TM (Applied Bi osystens) according to the

manuf acture's instruction. Reference :
wauaoeshoPar macol . 340 (1997) 227-241 35 In vi POTABBAY®)1135

Carrageenan i nduced nechanii8al hyperalgesia in rats:

WO 2005/ 105733 PCT/ 1 B2005/ 001135 17 Mal e 4-week-ol d

SD rats were fasted over night. Hyperal gesia was

i nduced by intraplantar injection of A -carrageenin
minutes pingffor #p migesy \The IRSHERIP B¥Prespecsas lickirg/Piting SiFp K diekesyly phase (0-10
mirhlaed the kite pheseouaedsin). (1 m of 0. 1% net hyl cel | ul ose/ 1009

body weight) were gl ven per orally at 5.5 hours after

t he carra eeni n ection. The mechanjcal pain

¢ hr MERGT euEREPRgS ¢ LaeBy" dRar ey orEpes ae&saangéaeﬁaiﬂ@) demonstrate
highg¢r affinitySor B 4 Becawiors tHan ®or BPh@wng 3-afcerders.t he carrageeni n

i njection and the change of pain threshold was

cal cul ated. Reference : Randall L.O & Selitto I.J.,
Cagg-2 permephility Phar necodyn. 111, 409-419, 1957

Prost@g giehdabily PGEE) medsifbdC @ctotdigr N@| thBY prfhad gesiibet Nin - Shiyin
Ye @Ea?mar{@:o@l#&g%&@&é%gﬁt) rats were fasted over ni ght

peraogey a was i nduced by i ntrapl antar injecti
100 F8COF oitriore; 3oV, %%@?Wﬁ?fﬁl (Falen S pyiBer)) '7seftrﬁ’%e"t" h“ér 14 days.

Cuttirgy hrieditrh mép samogéd frdmebatiatre. apibali ane bssolatetal wenmgartgieme And the monolayers
we@rp'a\é ch)bbeﬁéd Jv.mt Hr@%ﬁ%&'%lsymledptcglq;uffé/r%li G lo&mi(daQoiater: bhiéltor 0.75 hour at

e
o7 R g P30 5t e SRR ¢ o e B Gonefiars! Mg Baancod sai
Solmmnez_rp[nylc@-gluq:qqe moa@v@r@tec%@yl MES Blolrpica Buffesst.25 mM CaCl, and 0.5 mM
MgBRREH 8IS THeUgoimasl Bufiyr @Rsstéd & HIK Baant&dsadolliea 25 mM D-glucose

moﬁﬂ&&rﬁl@ MM ‘-I%ﬁélﬁ ggw%l ‘Jfgelpt‘l zlglnq\? Cgéwsan%fo é Mﬁl I\ﬁaﬁlﬁjs(pH 7 I)? €At the end

at'enc sec
of the; prl‘?i”Ff‘béthPetPe mesigyas rﬁj“@ﬁdlaﬁﬁtes"ﬁ@f“@?@ﬁ é@”tm HQI“@} B fyfteg was added to
theKapiogt capartmétai rrhd Anseiky w8, md@88o wellsd catkafvirignitiesd eelsolateral buffer and

|ncMFa'teg|?(;r 1 meabwgoﬁtema%rtﬁmle BuffeRivss mdRLBd By WRRE adydis SD

C IB)é\ @{e (I’:’I r[ﬁ%s%%)ovag [ﬁ?lglge?%dt frolr_TBC(g ﬁé{) o%cl?rélgatwe appearance of substrate on
theu%p@tyﬁr@:de Bnapparert peGakilitfoetfitien (%lppmasa;ﬁrf:mlﬁeo(fmkfbg follaxéng equation.
i Nj PGS @e/sedtQF tVm /(s D)r i ght hind  footpad. Two days
af t @F\eré EE |s%gr%cg 'aé% rftﬁ'irhl%gglp {0 3%':.-.@) Vb t@th?@@@%ﬁmle% ernll?qﬂD is the total

am("ﬁ%% q”é?t"é'ﬁ% doneyisde eHe & i é'h?ata( @B’ﬁiﬁ”b‘l“%t‘"@?"a‘?f)z nspiin s Maraayer integrity
wasrgdg winedibydsicitenYellnd ganspdrt. pai N by usi ng Li nton 20
I ncapacitance tester (Linton Instrunentation, UK). The

Hubest, fcolrgpgugds suspended in 0.1% MC (\Wako)
rally in a volune-of 1 nL per 100 g body
vei @ngastE@PI{iEol@%b%'s em% @l; ﬁ%@%ﬂbrbr%jnﬁ cmasruer;eHéed lrﬁaﬂ)df Id volume of

t he wel
50 g4 B’fSéOU adipstegd Pi 7ol 28 éfﬂt”é? Nu*ﬁ‘a'gonfﬂans ihr@/l Ma@'z, dﬂ MM KoL The
cells GvereRhdnfogbritdt G:eidlg blFlerlrdSlgMMdgéﬁi@r I vV @timibnM pbvadr Sor :2)55econds) and
4- te f.ast o]
ooy BB LS o 6, LB SN i, peoosn
cengiffuged qrRoe MPRR iRriha SpTe '@F““Fb Teasesuignt syerianigyap disatdpd and the final pellet
wad RBEpERIEd Wﬁi’pold MMS@MM 'lms Ibakf) Rl %még@hl%@ta‘t e manfnum power for 20

secrggclitsmhgerﬂér%) ane omf)gegate ue%lgur%}w!%ggr I nat .SI% ﬂ?tié gie %n aliquot was
useﬂdwwmmgoneemtrmon deter@"rm%rmsmbyll’@é@m a$8@$ BAMDIG GPdAGYP SX plate reader

(WM‘ﬂ%b g hAIDthé"ﬁ&rﬁpuﬁhdﬁeﬁo&%ﬁluﬁ%éhtﬁ Youpknedt m}'é%l'l{eptbﬁfl&ra? all tirfee For saturation
formalin injectio or of ani |s after formali

aSY2H) eeé'E%”B‘ﬁ"‘?Ad@er ‘é‘if‘g¥°6eé’d'“faoF°taA3’°'H5“ﬁd‘f &80 ik Pgiusgon a%&etefm'”ed by
incatgatingy 20.u! FIfel]-ddfetitdesipe M0 Yl biokanibgane holbodehates (26180 igjrereit barwell) for 60
mlrE W@gmf}e%‘fme ﬁqhéo%sékggmés%nceadq% ﬁ“ﬁgfmde ét'?inaﬁ gﬂcQHJaﬁcﬁs (20 pl) for
Ins for 45 m nut es. results are expressea
licking/biting time for the early phase (0- 10 mn)
and the | ate phase (10-45 mn).
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Formal i n-i nduced |icking/biting behavior in mce: Mile
4-week-ol d ddY mce were used. Animals were habituated

woaowheenyat i on chanbers for at 35 | east 30 nPAT/B100§/001135
to testing. Licking/biting ehavior was induced by
intraplantar injection of formalin (0.02 m of 2% wyv
solution in saline, 37% Fornmal dehyde sol uti on, Wako
Chenicals). The test conmpounds (0.05 m of 0.1 %

totdVBE WL;&%H: thﬂﬁe{eg&cg/epoﬂb’mé’ﬂﬁétgm \)lerlé\'?ern’ﬁln&bd/ @J‘raﬂ@ Vacuum filtration over

oral hour before_the formalin |
PEE@H'&\?‘@@PS w?f WaT RARPS Usipg @@tr?rb?efm?r‘v??fﬁr Fﬂ"%V@P asHVWéhes with 50 mM Tris
buffee (poir7ced 26 62). 4teceptorbbasl rmﬁdantgltwa}temantlﬁeﬂmmmld sEimtllatidnreeunting using
Pa%gl%nl_%c Li i ng or biting the injection paw was counted

W\@Jnﬁ)@tlt@ﬁ‘ dssayf mgodn@s ﬁerU\QI@&Oﬁ/Q%Q@W%glypropylene plates as 4-point

d|lLFl<a'§u|T feém golg éorrg%(}prlg hi’hansa\gerf P%r%{rﬂeéillrb D@Igé éns?fmd tﬁefn tran%f?{rela into 50 mM
Trisluffer/ (P abs@ 2p 0C) 1@ntairing ) it Mol al O] rajy ngm@@ tI(elf@awy\/ISO concentration
becﬁhﬁ)equawbslt’/o Otohb'tﬁndé&&‘&w&ubéﬁseﬂ frefaicReliniaBsaly PRteyvor )l Mbtal binding and
non%?sfgcr\[i@ bﬁ]ﬁlﬂ?%gé@r@ga S b e@&/&lgraﬁ%gwg%dég; ﬁ\/l éiéfen gc,g Qteanal concentration,

ors
resgecfiele p%/ rradioligandgvas Pl'fé’l"“r‘?ééb? Px W“ @e%""a“%éﬁ%%owi“?rywas added to
eadha®|l (EBAHU T BE aaeg oadlintigted oy 4ddidornas tYiSopbhelelgsine $RAcbeRds (50 pl, 1 mg/well)

andﬁlﬂéMlBrQnesYﬁ@ ul, Bb‘ ﬁélﬁgFfe%ch%En \B%Sc%ﬁtfn‘agd fo?&)?’mﬁ‘n %9[%331 ten%%rature Plates

e P 3 BT et By Beelor s Sty Sy ooty
wag\auaniifiedrbyestnting WialldsdditioBateenlaipéaraler- and basol at er al

conpartnents and the nonol ayers were preincubated
| atsg re-warmed 0.3 m apical buffer and 1.0 m
ok ) teral buffer for 0.75 hour at 37C in a shaker

wat BFKba%h cals gbicl y&iablys eireps  Yise HEFCc aptassiynt ghannel were used  for
eleG@PB)sBlogich] 6fdyHamHesm&addalbgyeor sBlet tranSedtioi bf(]hls cl2bneiivl HEK cells can be

fouPd gehsg\ﬁﬁg‘@ (mgh&délat@% 2&0;’“% J¥E§oﬁhaq)l Qéo ﬁ"t‘f f Yafore the day of

and
e e h%ﬁ?@{' SRS B i h%sarﬁa? Y g coversies i s
sta@@rdUYIEId medi2® withVl @6 §L8.c Ibe platet nelh ydreatated i28n NUbHBIRES/°C maintained

in 4Rl 0h AR 9534!6!/5%0021 Cels Whhe GRS 2bedisin Q5 DeridAi¥Bkds( PH
7. 4?—IER§tcurre %&Qrg stugled Lsnr?? d&an%'e% p%pc%t Ia%% éhm%u%e E tl% \)(/\ﬁ%‘?e cell mode.

renpve SO
Dugngdieel emaﬁﬂm@ﬂéh%\ﬁ?"é awerft 6‘#?65‘1*%9%%{‘ ﬁ"ﬁ’é’af hegaas SW}@P@ of the following
corfiféich () We4G1,S1300KEIa4; ialy, £ MaSh, hawbsd, @0,aHERAESS §;H AN dith NaOH.

WHoBQ:HP%c@rq@IlnBQQVaQ- an'Ele ugﬁ&gt &Q&%Camﬁ %Fnhﬁ?l@r 'ar‘ﬂi H}@n |H£t{e§rwhlch have a

neasu r
estizaes 4 VO R oR B P e shiiere! ittt S Ty symagaton (v
KCBD?Q%MQAW&@ WECls Us HEBES 16rECTANS PHEGRWiIthafOrs | @uly dhege cells with access
res%f%ﬁ@ers%@{owgglpﬂ%ﬁ@ tbél’?ll Fe)!lstﬁﬁb%@ LAch @Rs a((caﬁ&pﬁor WSer experlmentatlon Series
cal cul at e rom e W n eguat a
resklige sotypyeaoy B AOHES, U FLTEITHTE ok op%aclS Bk SoRigRen was done.
Howean spespiablé @cc@sq;rﬁﬂgtancv[ge;jegdqdh@ thkoiesy of ites rngpédeg@um) and the level of
seﬁt@ rb&stinb@ cbrapeAbatioR iRt Bin Sielfl belGs&N FhHRWIHG MY adhiet®nent of whole cell

corNBuratfon and sU%Fc?entrt%rfgr%glg@alé\g%wtgg@&teogolu%c():ﬁ (g%%ﬁt §st1gndard voltage protocol

Was(@PP’B(}\/ t? r“%mgﬂoiot evokq, EMPEBE S¥TINScde THY r‘f%ﬁaﬁ‘i; Peoce! ip st fgliows.  The
me@ibraniEia@Polaekd Bone 2 poldisgpatgtidl bic-stiNRE @00 fe t10aaR. bihis was followed
by §(L$i§ us{lﬁ%q/ohe@e :I'Qnﬁ @ATQO Xm{/ lﬁ{g@c beackqg ttho-Ernb iotQMltar €fhe voltage protocol

bR 2 coL PP IER TouRAE TP RRToG! (e & OB BrPagy e ampiude
of ths perts carrd?d bligtedamuhd rdgdiudner thd @mmptwae measuratu NP e wtable feoaked current

res%%s@@&&@QQAIn&r\ch%%%FnhlfsUlgﬁda @hcl@ @Q%AQCOQH th%@tamieﬁdlé)@e?nal solution)
Was .resus

v eniie] D5 B 6% REPR P SR IR TP s in thoampluce
resul tant supernatant was di scarded and the final
pell et was resuspended (10-fold volunme of 50 nM Tris
buffer) and honogeni zed at the nmaxi mum power for 20
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seconds. The nenbrane honogenate was al i quoted and

stored at -80C until use. An aliquot was 35 used for
weonraeisaosr3soncent rati on determ nati on using a PPOTABIW05/001135

Assay Rapid Kit and ARVO SXopl ate reader (Wallac).

Al'l the manipul ation, stock solution and equi pnent

were kept on ice at all time. For saturation assays,

experiments were conducted in a total volume of 200 |.
of tgteyPkat iCyTPNiNgePoEd Brivh YRblegntrd ARG eSS GomPRYind of either 0.3, 1, 3,
10V fhs digili@t fol 4 de@ manngkrid® 0 The of migiehsBREuded MegeRabies supplying solution

wag ést%? thgoupﬁ 915 %Jbg frgr% oMﬁcln rgsefvgﬁ: toqge re%rﬂnft%hafrgé}{aa the pump. Exposing

bsence or presence
tlma(gf %etllf & t%cogtpoqqdﬁaﬁuhqpmé@ﬂrq‘ ngq @*ﬁlg atte;_réhe] (jruq WCW’[IOI’] in the chamber

wel 0&bihebObe 3Benip@ly tdB2051D0 1Bt wakOa sdtseduentr wasb niep@icoffd €0-20min to
%‘s? qévglglbmt\}e%ﬁ?ﬁw lth\éeée}fs wéle exb&%&‘ l?cah E&? laésemﬁro%feﬁllﬁig%mt g Qpecn‘lc IKr

vacuum ration over soaked
b'%%/%é‘?e“ﬂ“f‘tﬁg‘re"}55"&5’?’%9'199‘3’%@”5%%’&"? on cell harvester

f ol hbwepdrirhgntst waze parinesl aurddm BOperbiurer(e3+ 1HM)f fBOkddphdmbrame currents
fo%e@)oa lu%e&:eapﬁﬂpugp H*.WéieJ é%b@@l@lilﬂ (\élags\él aHy! @é(]ﬁdlefd' & q 2KHz using

scintil]ation countin
o, S SPGB o e A Shosed e n%SI?/)h freprgpiude, which
ocmrrbcdjat@d)uncrw—@@VMSImq@slrgqaﬁfdlqurethecmmms as 4-point
di | tﬂﬁé @nﬁmé’[ﬁ nﬁ&m of| 0e € LARs. ofAAnllplndblé Waé Qﬁlﬁulé‘i&f @nder vehicle control
cor%f)n orrHE in e ?r]gsence( of,g‘I er,;St Perct‘entziec%nsetorf ?r}ns eaecgl e)éfxeimﬁ%was thalned by the
nomgézed curgga(gt Yaleeind 8¢ fellwing foraulg: (1 wawgn‘ﬁ@"ﬂ lodg themean current
valbe Gaine pegereb of orug %nd GoRINL mdsh vweleat vhiug P@&B& a@ntrdh conditions.  Separate

exggern}ngrllté \9\‘1@5 Ser}oﬂné’?isfmcrpé @gfc%ﬁce('lf}atllo% or tl-ll;%trﬁ:ltchgﬁ %‘tr&garﬂréﬁthmetlc mean in

nonspeci s were set up 1n 6 wells as
eaQh P 1”@“%?1@“1?9""&&7]9%%”5?”??%‘@ t final concentrat| on,

10 respectively. The radioligand was prepared at 5.6x

Drid-Bab ifigBaRBRAkEsali on and this sol ution ¥\BS added to

eac

o7 val g} et iay RO BRI peeloe i PP Bfgeton rom
flueresepnca Rese ftﬁEM Of the oghgePReEnd-) . | ncubati on was

C onMorUpekiflcalr, tﬁ@aﬁbﬁ:s&hrnécﬁmi N6l afHerdmpdtinad ®&re pwaiidabated with

rec'lpmng%ﬁlbglgs f15’d m@l pfo}égi Q#Ehdépﬂ%%ugeraa%g ?l@&%nc g?%[)@gygﬁ)strate for 5min.

VIt
OB 1P 18119y SRR PHEIRIAD S SRR GBI PAEE G 6 MM NADP
(expéct; I HIRRG0 48 st 1BIEH 93, e rhid Distigocihic gtic byhdy0.2W/pil Bedtri¢ Pehydrogenase

acHk Rﬁwepﬁgs%ﬁpclétéj%é:h@lm%b alE7h e (bt ﬁé:éfj tdrQR2 and 3A4 at 30°C) and taking fluoresce
.study. The net hodol ogy for stable

reat%wgﬁ‘éef'ye@ﬁy[ OV% ch §"thanne| in HEK cells can be
f Baideplcalrticapiere grecgdeg adiglians: al ., 1998, Bi ophysi cal
1. JTHerspé (Times. MRRe30endd dnjits) vide kaleudatdd ue thd Ayeapiegiad) |
om cul ture
2 %?E*C%%%%* o e B R e O andar
H‘éd1°d‘rﬁ° th"TU%OPCS The plated cells were stored
i Whaeini ncubator at 37C maintained in an atnosphere of

%%@gégpg@q%”egg%,{ @owﬁ,g,g)r)st udi ed between 15-28hrs after
har v udi ed usi ng standard

p‘é\t‘&aﬁ ‘glreﬁﬁﬁ’”fné%erﬁf?sﬁ fFW&OH'édISV\hoI e-cel |l mode. During

the experinent the cells were superfused with a
TaBib arciﬁa.ﬁbneamﬁ@aﬁlg iféhdibri &8ay0f the following 25

r\nnrv\nt\u + 120 I/f"l 4 CaCl 2 2’ CI 2

ool oM A Tt S e RO ol o eal |

%eqcsprrtgl nigYvidelee raddFQusi ﬁ@\"cbbllﬁat c/?vMM‘ParrpVi\éfhfi?ﬁi fier and
f 'Peidwcﬁ@ hMG&\féSIﬂGV@«uﬁ»ra&f e&ieﬁie&ﬂlce(AQrfaraljm\/m;n i
e il ed witht stlandard (i nternall sojution of the
Su}m F’(W nig coorrp05|t|g§n (Im\) % KCl , q130 MYATP, b5;
MyCl 2i 1.0; HEPES, 10; EGTA5 pH? 2 wwth KOH Only
those cells with access resistances bel ow 15M and
seal resistances >1GQ was accepted for further
experimentation. Series 30 resistance conpensati on was
applied up to a maxi num of 80% No | eak subtraction
was done. Hovvever accept abl e access reS|st ance

o ' e o o . "
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series resistance conpensation that can safely be
used. Foll ow ng the achi evenent of whole cell
woanfsiigsmat i on and sufficient tine for cell di aBCyaB®05/001135
with pipette solution (>5mx), a standard voltage
protocol was applied to the cell to evoke nenbrane
currents. The voltage protocol is as follows. The 35
menbr ane was depol ari zed from a hol ding potential of
Enzygetnalg +40nV |f or 54000ns.° Thils wes fol |l dved by a
Eesmendi ngeuek t ages/saN 4osate |04560RésmE 330495 back to
was

applied to a ceII continuously t hr oughout the
@ p amesinMls (0. 25Hz). The anplitude of
t heT&?&'&pG&h@E 8 )e)eiec;ricbmemtﬁ 8Atnm ﬁi@WarﬂiU?Bﬂﬁg/MD BLM @MR01) in 100
mi\AAao?Qéss%rBtogosH%aae buf (ﬁét@l)b( ?t:\}?ﬁaé?rli( @% lgg #ée{gevill’]el plate. es on e?gb}mxture was
spliDRBOVE grodrhea wéﬂ‘ié%lﬁfﬂ’ A58 oresp-  SHPEH |“@P|P“M€ﬂdﬁ%@ t%ﬁ)'i??‘it'é'?d mixture of
the fPabo Jrbup2 OAMAIIGUdD ¥t samples bis4ab roudwalzolldlie0 i @ @0l 3DBK &0 min time point,

N

gropm  PRAIYRIT tameleg SRASHOL YR taSSRICCPAEt { 2 atd CaRpYTmeP B Collected
aliqeots were efraBed With fBetonitti@sbhias canghingsh ifternal ataddardyi fhe precipitated protein

wa@@ﬁdn%wn Tentifig83bod &rh, 0 hiRL| ke bntpBEhdt dofBenMiok fh supernatant was
F‘{)‘f }ékﬁg‘ﬁé& ugi on was passing through the tube from
mes%' 0 sPV8Tr to the recording chanmber via the
punphe Ekpiesiag wasi oitaingfl bygtlatiingtibe patarakcloapiumat beirgek aiga ratio of
coryRSnd¥DiRernbildaRdddidisudfimer TthBelopl ofgheCing eRsEsT fAthraugh the pbife yields the

rateﬁﬂ%w%a.sé (I§E|'ilh rms@smgnewg ﬁelifti.ﬁema@g DG GARGE Lmiangn

se uent perio a 10- Onin
assé?ﬁ“PeJ%?sibility Finally, t he ceIIs ver e exposed
to high dose of dofetilide (5M, a specific IKr
blocker to eval uate the insensitive endogenous

n% aica?tigallelfg‘.%gfil@e serl] % 80 n%r X ifl gerelﬂjlerl gl) méil?ci“ e the acnd addition and
ba%ééé'@rﬂd?e@f on-line on a corrput er, filtered at 500- 1KHz
( Besgiable ackfl R)ditiam hits argrbdd &bm boiddhiicHBinn Gon-tdsic $dt€ Examples include

the%@%’c&tg a%a@tg% @E}ola ef 69%%3.’[@%%21 oﬁapeg&lrbfohﬁe %ﬁhl@ha@é?&liﬁgte rbgrate camsylate,

g RS . e A PSR HEORAE ORGSR ot boophosphate
hnbéﬁizetearydrbdfhmue/@lqmnyotnciernh@/ttr@mdexavcln@sildeﬁodedﬁpbeﬂmme, lactste, malate,

mafefeC HaRh£4 ME@%fe VieelnyBhi@waﬁeo nﬁﬁiﬁiliylaté: Cﬁjr@psyla‘ig‘ Snicdtchtd, ri1|tra’re orotate,

oxaga)z 85%1 etrr])g = ag BIB(}ségﬁl]eéwgro?/e thospﬁzlac]tor rciggne ai!o's\,lﬁiira{r‘een Charate stearate,
suwapteéarti§¢ iRsyieth end iuctasataie $289-nul a: IN = (1-

| D/ b&ihpd Bbkse aftere fbridet Sroh@sE@iichCidint @6H-todid salid)] Bemipls include the
aqunpigmpgrglﬁlﬁQ %Sii\zg hingr&ég:uﬁ'p Qholi 'd%tl‘gllaﬁnngecﬂaancﬁi’ﬂe rgﬁlmie \fﬂlng emagnesium,

condi ti ons. eri ne
meﬁ'é’i”f‘%r"i?éﬂ‘ef%’ias%‘éiﬁi?oﬁli‘rﬂdro%i'ié@ﬁf pgkAs RS ti me- rratched

conFaeralreviearta saiteble lsaltet see “iaelppok nf Pheatige dixg) Eplisnraperties, Selection, and
Usé.j P'Sf&ﬁl%n@ﬁleignnﬁw (W?I%)Ui/éH eidrdfn, by, 26¥419- dr ug
r

ction_ assa his.met hod es ntial i nVO
det BERRRRTY e %si%%ma“.%ﬁmm?uaﬁ 2R o, g B Oealforepared by
mlmrortmiieowltﬁwr@mf thfel cgpene ehtoenytr Blrnd dhe dirastfacidrms basge s appropriate.
Thém Qolpiﬁﬂér f@)m?déiﬁﬁdnfdnﬂ Bé toectdds fidv&tfon Yor N8y EeEdver8d Bldvaporation of

the sglé/%n?rb na rgli{ee ebgusa?ﬁi'gg red\s/?it M@é 2/9{(1)&08 glgtlgﬁ ﬁgecﬁ‘ %ﬂfﬂiost non-ionised.

andThe epstPeuwEe AL Ee prepien a@v sxigdn peth é”SPUPte% Afichsolvated forms.  The term
‘solkgaad ikl hwais icdeaatibed rvyfecalddiofplea covagrisigl thilABIRbbund of the invention and
o e N oy SR SR o s B SR % orm et

DL-1socitric acid and 0.5 U Isocitric Dehydrogenase

(1CD). The assay plate was incubated at 37C (expect;

for 1A2 and 3A4 at 30C) and taking fluoresce reading

every mnutes over 20 to 30min. Data cal cul ati ons were

preceded as follows; 1. The slope (Tinme vs.

Fl uorescence units) was calculated at the |inear
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30 2. The percentage of inhibition in conmpounds was
cal cul ated by the equation {(vO0 - v;) / v0} x 100 = %
wonmishiosi3en Wherein vo = rate of control reacPCOmMBION®001135
inhibitor) v; = rate of reation in the presence of
conpounds. 35 Table 1. Condition for drug-drug
interaction assay. 1A2 2C9 2C19 2D6 3A4 Vivid blue
MFC Vivid blue AMMC Vivid red Substrate (Aurora)
emplayed Wbt Spid(splendisalpte(-Gent est) (Aurora) Substrate (pM
10 (3Budeq withi? thdeceHd @5thd Hoerdidn RETHBAEE Sidd @4 tBfrate2 1drug-host inclusion

i ) Q S o i e T 6 5 esent in
cong b0 PscBlestdy dscHopmp iordd Thided, b5 dridPah B 3rosert |
SO IR AS T oYE SOy BHEEUGed afgcoRaPEES ke g eptaining two or
motsl drdan aBd/oriitohdnGt 2orgyvder@s wi8chrmoglyrivk irtdlididhiokilettio &) nonstolcBidmetric amounts.
ThéTMsQlﬁr‘igatg&ﬁdlmy ?%qgrﬁseguéirﬁ%{ ly (dPfged]- X(?Lnoﬁlion%gcp greg tahI‘I@\{leW of such
corip. Sug) BT B B4 He £AE QY A ye S78E. Raoen

vvasHerﬂlhqftea@IUre@retneeSttheonnr@ar@ts|06fvrrmllqﬂbm@warefeﬂq@cepmlts solvates and
corfiexdPiherbbt and io%til@étes‘%fnd S@ﬁﬁlﬁx%of@éltsm%&f group was

CO| JJ'heCc::o%'ldﬁgeﬂ'glnds the lh\gxnﬁ)dn xﬁn{j&%e cgmgblﬂdé mﬂ%rrﬁ’%@%ﬁf hwgﬁge?ore defined,

polm@g prﬁtirégq, éd I*S@@@fslﬂﬁﬁﬁe% inglyding c&pcapzpsemet[fr anljiptautp‘lﬁenc isomers) as
heraihafguddiinafans &oppiedy-abelaicnompelbds groupawas col | ect ed at

j 1OA§£}Qe@ ﬁwem\\fénttoh rﬁ%luﬁ@'aﬂbolyn@“s%@ S QOmﬂJuh&WFOﬁnM@fl)eas hereinbefore
extracted with acetonitrile solution containing an

definft-er nal standard. The precipitated protein 10 was

s puAlsalwitrin e seeALF e igETEPEBGoCa ©IEHH 9) the Thipounds of formula ().
Th&%ﬁ&Mﬂ@w&ﬁ&C& G&rﬁ@hﬁdérbf ioﬂn@élmeﬁmtnﬂ@mam&le o RASHAFrRLEoYical activity
themlsel\{ets .can v&%r‘? g(?ml lsterei? mP)a r on (0] tﬁe bot t%‘éﬁcom%e(g P\ o‘%oﬂx%gungy of formula (I)

ar It area ra
e Th%é?ﬁb’%ﬂﬁ%‘ly foheEIRia, BK MU ¢opwtey o ﬁ%'vatwﬁeare eterred to as
orathgpe mfthdrhgormativg afthdrest of forddrugé ray g fduhe inpBiontgys as Novel Delivery

Syé(érr?é Q§I L?ﬁlos rS?I’ﬁﬁosQltn %E@hqll g&m &\E)\N S’;Ehé) %nmré@gr@yﬁrda?rgrs in Drug

fé
Dejig PeRnE otan 1957 0u e B BBt R L Ao e AR RIS 1
of Pledrugsoiirpecnedtignasf witho theu Ingenfion) camcibudxamplee bacprdduced by replacing

@gﬁlhl@if@ﬁtlcﬁﬁlﬂes Raseht i6 HelcdmpdlRBLEH formdld (PWith edMaid nRidties known to those
skll%oﬂn fhe alq a§.a ig?]o@tr eEXJSOJeF@geJ foqr&%l%léj‘?rh grb oif r%ﬂbgs by H Bundgaard

nclu et at
(E'%‘Shf‘?%l e, benzoate, besyl ate, bicarbonat e/ car bonat e,
bi sul phat e/ sul phate, borate, cansylate, citrate,

Sox%g le>§ale Rk 6 r&ﬁ)ﬁg ﬁ'xta%wréa%m%%e ifVARmRAL HcBee: 91 UCept at e,

nate curon hexaf | u 0sS
SR St P Sl R R RER)
(C@SDJ:HD @b peien thbegoh fay axadwle, rleylacremeotdqftﬂ\ehvmedwth Csepnkinat e,
(ii) |V\ﬁ‘1§|teatt1@ corﬁiﬁ:luﬁﬁ 6%, fornktRd @a&&talnmnmh@ furldBsnyitty@-©H), an ether thereof, for

ht hy ni coti nat e,
exaﬁm:i I‘ %ceng L 0 ﬁ%e % Xh (ﬁé?aal%ang?%?pﬂ:tw %hd bamat e,
(i) yhers Hiecrompeipd pgEmlaih W@@ﬂ@?ﬁfﬂ%@@ﬁ%ﬂ*ﬁ@&ﬂﬁwahw (-NHzor -NHR
wh& 3 RGIA) & BnideSheP&ur, adr @ xamptd/ Eplabetie®t of lobd bribath @ydrégasy Wiatt (€;-Cyo)alkanoyl.

and FBI’IEhIGIf leya%p%gco?tr%le%er%alttg?'oups in accordance with the foregoing examples and
examples of other prodrug types may be found in the aforementioned references.
Finally, certain compounds of formula () may themselves act as prodrugs of other compounds of
formula (1).
Compounds of formula (l) containing one or more asymmettic carbon atoms can exist as two or
more stereoisomers. Where a compound of formula (I) contains an alkenyl or alkenylene group,
geometric cis/trans (or Z/E) isomers are possible. Where the compound contains, for example, a keto or

oxime group or an aromatic moiety, tautomeric isomerism (tautomerism’) can occur. It follows that a
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Sui tabl e base salts are forned from bases which form

non-toxic salts. Exanples include the alum num
wanrgsnosB3 benzat hi ne, cal cium choline, di et hpCamBwes/001135

di ol am ne, glycine, |ysine,23magnesi um  negl um ne,

ol am ne, potassium sodium trometham ne and zinc

salts. 30 For a review on suitable salts, see

"Handbook of Pharmaceutical Salts; Properties,

singjg ceraRaUathmay¥Hidit mgre thap pnedyrerT isgieisWer mut h (W | ey- VCH,

Wi iHaltban wiGartinastgpe & @d2jreserk iplaationaeediitsietaisbiyiers, geometric isomers and
tatﬁ’&&ﬁ@ fo?rpé & ﬂ%aClOan ndSof ARG ) %cf&gln%&rnmdb Jd)ibltmﬁ}‘}opeetﬁan one type of

. -ead ﬁ%g g n1X|ng g er sol utions
E‘Gﬁs&)a e|68 cm:}p mﬁrﬁ)theéﬁq A{Sﬂ cla%eglafeeqfldggp Bond)'r bﬁg§élts wherein the
cogrgeria sropjivaladctive, foflemanspie, D-laviaje prielgsipi brameenfic, mexample, DL-tartrate or
Dgﬁ@mmgon and be col | ected by filtration or nmay be

recqy eva oratl vent . The ree. . ..
o - CHTalerin TR Rl Sreai oy FRURE b PERL RS Sated n e
artj foraxaraple. cororpiagrarhy sothirdcimmaleatalisaliore conpounds of t he

| NV ebhveRonaraychaicst fol the Qdpbratihfiedianad edinaitigLa @handdrdils include chiral

syrftl?e ﬁrbmggﬁltgb%ro@bﬁag%% \O/p%c%rsm] oF réé%lﬁ’ﬂ)n%?{hg IrJ(‘:erngte ?o??rﬁerre&%ate of a salt

or i"?*i‘v%'ﬁ?) UgiRg: 415 §xampipechypl h% @S?ﬂr\ea]fqﬁ'ﬁ@'é'a'f‘?te%ﬁﬂhy (ng&@épt abl e
sol wasmbativadl, deulaesnatd @r aca@mil precuedohanayl be Bhded @ithma suitable optically

actlvglégrﬁ;ﬁ)hﬁd fdr §xaw9e29rpa5cfoﬂ19 ﬁﬁﬁth@@ﬂe&ﬁ%@ql% &%3@?@ of l%gnula ) contains an

sl SHTL DU ARl AR Dl e Syl e ae e, The resutig
diagteegperigtreixiure dhray e epatatddriy Ichreingtngrariw epd/ endestiond ervetalfizatignnand one or
bott@hihé aisdterb@lsdnians eI fel coR@Porfily harle @Bantibi& (s§l biigeanB dell known to
as%&%%e%%# present in stoichionetric or
stoi chionmetric anmounts. Al so included are . .
conﬁh'&kéema?untﬂwf diudpvensine dped Gljrat wEpcwEors thesped) Breydisi ebtained in
enatiochhaicaliyeanicgerhioon meing cmemndtsyraphy, abpiaatiyyHPIE, ion an asymmetric resin with a
mo%ﬁ&bﬁ‘a@é Qgﬁs‘sﬁr‘sg‘:ofoé hp@REabR) &ﬁéam&fténg @rﬂe%tesconta-{% from 0 to 50%

oo bPERY S P e U B Bl ol L 26 G
CWW%W%@@@NEQMN%%WWSTQSWBW%BEHQ? Halebllan ( August
197§§ereois?ﬁﬁlcl’baﬁdl@rﬁerﬁéd mAehLEPARRS Byofm@iiarneshn@lies known to those
I ) |
Sty 05 S DAL gL o s
a 9t hereof. 10 The conmpounds of the invention
i ncMofeeszotripentiod fclodes fat prarhaee fticlly ascehteble ispibgidatiy-igbelled compounds of

forflGE i lFﬁQerem B RSP ASms RieQ8Hid488 by ABHs hWeSsam%&r% number but an

d taut
A g P P AP A G it T8 L AF A LT AP @y oo n e
conpeAmes obisoienss miitekle {or inclusten iv tha tcertipoundseof ihq\mﬁmtp@ imciude isotopes of
hydréteh,LdersasstHl anP &, \eam b Bschek oh&ccaattodnibsing budh@k Mgk, uorine, such as
18Fglo}ji{lﬁ &egse 14 0ef e e nltrgg%t) QJ?IQ as ]‘ﬁl AlaSey Vgxyd'eh SU%E 8s ¥PPD and ™0,

nve%tlon afe so-cal l ed "prodrugs
PhesBRsuPHIs adf PPt pHiftrasyeh ps SThus certaln derlvatlves of
c onpertaird soopicdiiprabalbd compoumd oh famayla NV @r lexdrhple ssenicorporating a

ramér\/g%@pggérg asefiCh| d%ugt ¥nd/dr I'E%B@r% Vt%%ué: aigtﬂbﬂ‘?fg# Igtudles The radioactive
i stere ﬁ i nto or

ntq4 [
SO P FOhRPE 1 1p- a7 P LR (RS 16 thcietiesy yviow of the
eagegf ineotieangdioe andyyady yaars| oyﬂeteptl@‘l eavage. Such derivatives

ar esﬁt%fltﬁt\'ohﬁﬂtht Héaﬁ@r |sothbEQGLﬁdH9a°s deuFeHlErﬁ h,%r 2L 31‘1&3[ :ifmd &aA Mherapeutic
n 'Pro

ad\ﬁg'&?%efs rbseuﬁ P% E?r(} 9?61% rlrsgtat{)g)f forfﬁamp&@cgw%g% ?/lmﬁlalf -life or reduced
dogge reggre(mentpiiagd bénce @ﬁxobewﬂreldllra%ommmcmameever si ble
Car simfitgtion nNnDr;m)gtrorDaﬁ.mg@ ‘isotop®, @@y T .95 ,"°CL AR " e6hn e useful in

%ﬁ géqmus%ion%gﬁ g%ﬂggﬂ%&%&%ﬁ&{ ﬁ%‘n@nvség I % ep%})occu]pancy

gs in antton can
exanpl e, be produced by replacing appropriate
functionalities present in the conpounds of fornula
(1) with certain noieties known to those skilled in
the art as 'pro-noieties' as described, for exanple,
in "Design of Prodrugs" by H Bundgaard 25 (Elsevier,

A NS\
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Sonme exanpl es of prodrugs in accordance with the

i nvention include: (i) where the conpound of fornula
wORdoscosm3ai ns a carboxylic acid functionality eecODEIP;/001135

an ester thereof, for exanpHe, replacenent of the

hydrogen with (Cl-CB)al kyl; 30 (ii) where the conpound

of formula (1) contains an al cohol functionality

(-OH), an ether thereof, for exanple, replacenent of

"t he IRipeipdyEReleg Pﬂﬂ!(oemdsoef) HREdHdY | ‘@Ryﬁ?@?’ﬁ@ﬂ be a?fﬁﬂ’a'ﬁhtiy) conventional
techhiquee khéren wompausidiedfin fheramubraby( ;br))cee@atmaln@oua @ thoB@ ldyscribed in the

ac&)rm §%8 @Q%Mesadﬁh %pfarlé % ugﬁ@i\r{ &p}{)rog)rlﬁ\g—@ot%lca{lﬁggled%h%{eﬁs in place of

exanpl e, replacenent

the(ﬂ‘?é 'ag%'e%@?ﬁnwwo(‘)’@]’éﬁg‘s%? h ( Cl C10) al kan oyI Furt her
ex aRprescegicalystaptpblesnlvatey io agerdame audl the derdion include thése wherein the

soll& &q%ta@za@mmgflbe%oapeau &Ebsﬁm@dmlgaﬁzooé LB, dmm ug
t yngm ouX% o? the. mverqlon méené%i for Eri?ngal;e?m?agn?eeldwayﬁpge dmlnlstered as crystalline

Fin ertain co
or @rh@ﬁpeqs We@cfacfhea@axplpmhtwé ferfexayertiro ps exitrplagmnpryders, or films by methods

sudrOdsprdeibitdtioy, . cryeampsaion) t8ea fdnfrar shLebay Ghying C& i &JoRdieddrRft? Microwave or
YRl SRMWBIE G HLRORALETS Can exi St S Lo o

stere ere a conmpound of formula (I)
corft MY 2hadpingiprod agpe g Re&ApP @ﬂ'e" Yo aps or mere qigheerprognds of the
inventionh brriagenbiration¥ittoné sromee sthearrdeig (06 8¢ rlyeombihisioe therel). Generally, they
wilCSTR@HAGeC@RE & RAnuidieh B X@8BA®BA vih KRE Or HorO$hdMRaQURYR acceptavle

exrilplﬁngs ?rgeﬁgrﬁa‘tgmcpjleng és u%g Eﬂ?'”t“] (iemg%rlgg la%’ggr?cﬁ%w g%er\}\ﬁn the compound(s) of
theZO@Hjon 057 3BT #AcBRODE/ @@1@%*9“‘3213569%@@!1 dactosmgpolu arckherpgyticular mode
of Mldﬁhﬁonﬂlﬁé &tebiththe @KUbidny GHsobilit) wl'ﬂﬁblh@mnd tHaGhiugtaslthe dosage form.

Wi € I?hé’]c gun%g QfRFf‘e |9\];enﬁcj?|%e{?/rb§%§rﬂhst]e|%¥ r]:t B t%h Jmlﬂt ly, simultaneously
S aut oner | ¢ f orns

st er eol
or gaugrilly, d’B"ﬁﬁB%?fd%or %Pth?rc?P?fﬂ‘P‘éf"ctglcﬁ"y aFtHE IaQRﬂ‘l"sn gswfé% GWHsPa”‘CU'ar'V for
theeoehmbnttqf pedn, molpde: t han one type of isonerism and

m XBH&@ SarﬁfgeQ&e QEarer& ifeNERBRGH, - hﬁjr&fbﬁﬁeh'aﬁé u@%oﬁfh@ne levorphanol,

IS (%z?lorggﬁn Vegwgqqnv eme;?eél jﬂﬁ%yl coc&n? ac(?{i%{reee gwérocodelpe oxycodone,
L- | Ywiragedongr prpwmlne@e mabvef@v%amplp@hmmnqkapmer aladiregqne, buprenorphine,
DL- aditgpitinaienalbCbiidetana@pentdzedser s may be separated by

(i) CO”M&QE}o%ﬁbntﬁn‘ﬁ&ﬂrﬂétﬁﬂg Cfu SA@ r a t Qspﬁlnoﬁglof%hécl ldﬁlg?lAap etodolac,

, for exa and tract
cr y?P%H % deepigien: @Hﬂi}s@htfi“&'\"é‘?fe%' ”qd'é’@mfe@?"”t higetoprofen, ketorolac,
pr epecicenaon iasid| atefeoamiof acidn diabirtkienle, @agrotenORB4BozIn, phenylbutazone,

| NChiktetBark RlimBhc, tohRtis Yrh&HRsd, §ncftﬁe9mh§fm%la‘él}t @eml( %e@ﬁ&ﬂlecﬁhé y

| ut i
17 nc BHBLER PR NS p'a” Sl Rl ProveliERRERRI, bty rerobarnial
c hi matharhitag Imepkaxdakrrentphaguipldrhehaberiiat gg)p@eplmyl {alaPralCiheamylal, thiopental
Al t eridtadin prighidceutiday dcaspibRisaitsf Or a racem c precursor)

(iv) rmy b(gwgo &%%JegdhaWnﬁp? Zseééﬁllg %Ptlioﬁ %%t Icﬁ% d‘ax?{)ogﬁé é/ oerazepate diazepam,

oun
vvh e PPN, d‘tﬁ‘ﬁéﬁ?ﬁﬂh Q*FEPA, FEHRFPA) ‘)"azé’l?ﬁ‘t aad H?'fé’hafmaﬁeluﬁﬂalb' acceptable
or bdisic noiety, an acid or base such as tartaric acid

(v)Or I]1 F&nﬁ{]ﬁﬂs@ né(/lnar@ @Sdatnﬂ‘ﬁctfoﬁsé‘bt hi Iganﬂ-)%raq{n%stp?l?lﬁﬂﬁ@rdr&nethazme

m xt rona
i Xt R P R AU

(viidi amiseslleTsouassativeunyer dldehinige rmprabamate spardiakge piinhieralphenzzone
eNagid WhdbodioaRRRBS RISk nown o a skil | ed

er oun s of I hventio and c a .
vngr e?(epagalor@usc re%x% bbeaCI8 Brt] ac%rlsaproéoll, hlcgrzoxazone cycllobenzaprlne,

enaﬁ‘?ih@%é’lar“e'aq’r P@fer@ﬁ'f‘?« éﬂﬁé’é?'ffpb?ffﬁﬁwt'%@' aspantistselty aphy,
(viih Y plipial-d-geltiriiakds, 8 gabapa@pian@pregabalinesi n with a 20
(ix mbalgr% PRSI RAR! Sdddthd o gg!@g@{ogﬁ ALaf0asid YR 'ha 4-amino-6,7-

ne or Hexane, al ni romo0
|sopropanol, typically from2 to 20% and fromO to 5%
of an al kylam ne, typically 0.1% di et hyl am ne.
Concentration of the eluate affords the enriched
m Xt ure.




10

15

20

25

30

35

40

St ereoi sonmeri ¢ congl onerates may be separated by

conventional techniques known to those skilled in the
wanvosAosse, for exanple, "Stereochem stry of OrPQamBm05/001135

Conpounds" by E L Eliel (W2ey, New 25 York, 1994).

The present invention includes all pharmaceutically

acceptabl e i sotopically-Iabelled conpounds of fornula

(1) wherein one or nore atons are replaced by atons

hav PRgtheRe-EaihaaesyfAnemHeB S tetabvdrawqu'aft' B e-(#regidyuinazoline;
X) TS gicyulicérEidepesédnesy @gtdesipraming, ireip@amde) Lnyiripdite arid NTaSSiline;
x1)nungﬁt[)i)ﬁ4/§lgé}llté dg. cQMquaieﬂln@%d%ﬁroatgxa”pl es of isotopes

(x)
(
suita or Inclusion e conpounds of trg

0] v SSTPP TR PR 15 it RS, pSiaeing dipe S getaloe 21
(xiiand mideld sereipiipmradsaneine s pkGnhili®E, aadnihd@rane Anafaxineand duloxetine;
(xu@UChora&er?aﬁneGbuptafké WRIbtORE . HBbkeltte; 18F, 1o0dine, such as

(xv,

o5 Re QAR iyt Hoa B O B g S ooy 105

and bis@rifiieremetepiednzidls 35S,  Cer t-&P.10.1 stetrapire-@intejhyl-adehdttytbheny))-7H-
C O NP4y Scirdi2, QI Mitaphtiritihe-6T10dioR aerh!’AK etaﬂose 5-[[(2R,3S)-2-{(1R)-1-[3,5-
| nc L cli i SO
g ?qgmqu/u {1¥l]aﬁ!»8?d (S élﬁcgo han t)gf ;%ho nHI] rafgl‘l 2- chhycH;| -3H-1,2,4-
r ad rger-B ot @@‘?@%t opes trit |'%n‘?P'taPt e. dBFHa”tancP”d 3-{[2-methoxy-5-
car krerbdhethoxy@herdiigthymmopapidngplpatding @seHul for this
va)?Uf gﬂ&%nﬁl&anﬂg%@fe gtoQﬁJuf in, toﬁéécﬁn Erobl\;e?lﬁ)é' 9963 FrL BnMd darifenacin;

(

nean tuti on W t eavl er
“"f"so?éé@s!”*%bd%rﬁ e@s"%ﬁ’f’%f&%ﬁ?{“’ F”de"a'd%%"' may afford
(xviier Nai-selactiverGi¥autititors (eforably withe@ pratestidng, ierggnifrefiorpipgpfeng HET-1026);
xityBt akPlat £hakibsiddl ih bifoulat, @eraatangpl €, increased in vivo
(xx
(

Egl fn urolg ecsogucﬁgsggpegdoldosage requi renents, and hence
be I'n 'some circunstances. 40

Xx$ubyﬁﬁ"{OlS*tr?CGPFOWQP'HS"Taéﬁ fepipfAreMNt t i ng i sot opes, such as
(xxik)l CBetd-8frenetddcoaipountiS Nich agiproprendisef ul in Positron

(XXES” BSlalac-0RAY! ABhys L &khhe;st udi es for exam ni ng
substrate recegtor occu}ganc WD 2005/ 105733

CoPETPPHISGEIBEIRAS desand 8‘?'19p| cal | y-1 abel ed conmpounds
(xxpf Feyotonih @egploy agraistsgathantagohists;be pr epared by
xxo.pngmnﬁgrwicotmkp&@gg%e&,dknovvn to those skilled in the
roc sses anal ag Iéhose described in
anacﬁ“ ?

(XXYH m'sae“é%r%ﬁ ﬁséc %%ﬁﬁF parations using an
(il NYIBA regestol niropste c8-9- )ﬂe*ta’b@herdh&nd@gémV@OXVrN-'thaﬁreordﬁnan) and its
E)Ee mia@Bolitea b edegitbrgraag e ) @hﬂ&ﬂxﬁN&ﬂe}hyﬂ{ZSﬁJhmM@d Retamine,  memantine,
a C nece . .
Emt"t})gﬁmoh&e huug(onfé1 aq;gp{ sap @%osﬁ%n\éﬁg ycl)é np;?e%ﬁ%cg%g%@ce ra]%ld and their

tion 1nc 0se ere n t
of E'P%icﬁFqCP'Q’éf‘ieBtﬁb'?rﬁﬁysbe i sot opi cal |y substituted,

(xx&) g PDE2Dhibithes; ack bosidenatitveblebd or@oavpidunds of t he

I NVeRtsi 8 mbé’rﬁl&m%r Eﬁa&dé%f}%o%ﬁ%h 'cGr%nsHé% cgﬁk(ouh;@ of the invention or a
ere

ond sl BEnsBR 27 S 8 P 0 2B gk ofcompounds
selexiggd &erg , thep igrobip | (Brboxlsly atveteh odsere gei@lso amovislee (i pharmadedlieal composition
corRpriémb audhlazo@ﬁ'lblﬁﬂlon JisRe@ewitha/pHaBnaclliicaip E@ﬁptgmé’ bldghientObiluent or carrier,
par?é’u"f’a‘ﬁgfo‘?‘ L #gabr%'ér%( Iofragj sfe'é’s'e% W@K grb ?‘%B %néagonll% i .r‘%ﬁl{g&gg uency

adm ni stered alone or in conmbination wt h one or nore

ot heharoaoepizaindspaitiotd@itabie Torehd delveny0d? corfipotadsif @tpredént invention and

meWLEJ]foP?? {ﬂgﬂ% 1904 ﬁtbg ?Jﬁ?@féﬂ)gére&% tlg aegﬂé(d if %EOM gﬁéhodgmposnmns and

er eo ner a m ni st ere

meFl‘BerTfm taelrl %epaiaﬁond@(p@l %Jmi 69{ eﬁnfp[le @n%enalilgtm%]armaceutlcal Sciences’, 19th
EdpdraiMaeideiblishio@Cogpaag.degi).abl e excipients. The term

"excipient" is used herein to describe any ingredient

ot her than the conmpound(s) of 15 the invention. The

choice of excipient will to a | arge extent depend on

factors such as the particular node of

adm nistration, the effect of the excipient on

solubility and stability, and the nature of the dosage

form The conpounds of the invention may be

adn1n|stered |n conblnatlon separately,

a o - I T o o o N
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the treatnent of pain, include: 20 (i) opioid

anal gesi cs, e.g. norphine, heroin, hydronorphone,
woxyisopiisne, | evor phanol, | evall orphan, met hadome2005/001135

nmeperi di ne, fentanyl, cocai2ée, codei ne,

di hydr ocodei ne, oxycodone, hydrocodone, propoxyphene,

nal mef ene, nal or phi ne, nal oxone, naltrexone,

bupr enor phi ne,  but or phanol , nal buphi ne and
%@m i) nonsteroidal antiinflanmmatory drugs

( NSNe[B()mpoendg of @&®pihvehtion rohydecddaatgredlorllyu Oran adiministration may involve
Swfﬁ \9 ls@@hat thg%orﬁﬁdﬂpdjérﬁ&s thta%gﬁlgfn@gtﬁ'agl trat:lI Ulf &B&a@éﬂ subllngual administration

en, | roren

may g WHF@% Y Wilighdh ?OEW%H?P8“*8“6|“lr§’Pb'°ﬁ%F"é"ﬁ5.‘rﬁ"E"”&E‘i’rﬁlthe mouth.

nab Embms sviaple it era admiigietioni ineludp kelid yériputei@re aeh as tablets, capsules

corﬁéuﬁn@%aﬁ@ﬂhte§ Mdld@ctﬁﬁewcle@ Iﬁﬂnb& (m@l@f’ﬂ@p' rac, and their

Jo eutl c qacce q bar bi t tyr t(
ligpu e@g(% | < é3§VS mutl r[}DTJO aﬁnc ath gapro id cbunfa IIlposome iims” {including muco-
adipgiveloevtige; tsanays aﬁdjt'faiﬁ’l tf%{mU’ai*?éﬁhobar b| tal, netharbital,

met highe woirh@dtiongifdnice Bagpbhdion, ,solpives ahapd zkrfdaalllxlrs Such formulations may be

em?B?e%kéé rflﬁél’g iﬂlsoft Elff'!aniur%%uies %noe@ﬂ’égb?éomsptr%u ap paqnatr qgr exgl'ﬂplél I'\]ngter ethanol,

phar maceut | c
PolyRUNYEH® 9G¥ PR PRV ¥5Ch gﬂ%yigé‘ﬁ'ﬁf? P& aa%ltt?bb%m' an
agaitd @it azsppwiog dgents Lopid Zepalti®ns dianzlep denprepdrbdibyathe paoamstitution of a
Soddoft),a&g.mgquro%@&am terrazepam triazolamand their

h avi Hagogm%tglléngigto %% mger? rﬁ:ay %so be La;et% H\ é‘%%)dla?oivrlﬂg {gg%osmtegra%ng dosage
forpg ﬁmqhaamthvée d?ﬁcﬂhﬁ’éﬂm%‘i@?% @pmlow derepeyyn é’ﬁﬁGFtarW @), 981-986 by Liang and
chehfzosigycl i zi ne and their pharmaceutical ly acceptable

S al ‘zg'r‘t%tﬁe\{ H%sagg f%r(r“r?s %Q.%%%i%n %ﬁ%}?‘ﬁé Mr%ip%ﬁr%gkealﬁ) from 1 wt% to 80 wi% of the

aqu
d°§i‘ﬂ% fA™Br APB FP@I’?%}%’ 65‘?6‘ 5 withjlorq et % Hardeada {ermea gdgjition to the drug, tablets
gerrale porilih @ dsittegant.(Bxamples lok Hieibtagramsi gelude sedigx atates , glycolate, sodium

ca@o@me@ﬁ%éﬂul@é@; cﬁl@iﬁﬂnSQé?lS&?fﬁé’thyl %'IMséoé@gﬁﬂﬁellose sodium, crospovidone,

pol Nyl p}(rrog%og? ng%tﬂﬁ I&ugeff mmrocr&&%gl ceﬁ’uld% wer 6ky?§ﬂ%§%jted hydroxypropyl
celliloph gta@hmqegthlqeg alagh andesoglum g@@atge@ﬁnpﬁllydﬁ\g disiniegrapianilj ggmprise from
1 wide X9 25a/|/mh@efa;db|¢m@ﬁ glivee BRD W6 oftisigeayRdam. €. J.

) gg’&@ﬁ%ﬁ-% sgfe@é@y %&1‘ tgw%l(r)t%%egwg%ﬁ{hq 182 B RrPuidhiod Buitable binders

YA HORPRNg Se'W@f%aﬂ‘?@%l FHarAEYeE gveph tnaturah Rpd Syiteetic gums,
polpvnylpyralliddde,yprygeluifissbd papar¢hd ydroxyrrppyva z@biosee ,and Gydioxypropyl methylcellulose.

Tabibts GG lisE coHMin g?&ﬁ@%%@sﬂaa&e @nor@ﬁ@?&&r d P@ned monohydrate, anhydrous
ri e an

ancéwFF?lLeghrvinng%n%ol de[))(trqse C%F%%eﬁggrglgol nngcrgcqas V T bellglo%e) starch and dibasic
calgive phospleatexditydiale- r eupt ake i nhibitors, e.g. fI uoxet i ne,
par pAgdid Mgy alsdi chidn@R banpria suraey dctivl aiga&s stch(aX bbdiym Bt edfate and

pol?n%fb%e%l dhd ﬁﬁ)craﬁtg E%ﬂ?L L n:%n bi ﬁh'(%tagg FAICI Wﬂélpﬁrgs%h? suﬁ?zﬁaetlve agents may

cormpyisg P8 ﬁél‘ﬂit T § wthst @R &‘bleh ARG iigg¥ssmay campyise fralp ey ferRs! wiv of the
tabfexv) Tachyki nin (NK) antagonists, particularly NK-3,
NK' %a@é?éj al%gé‘ne?&%@&%ﬂ BibrRant€ s@n e(sar%ggggun? stkg’raé calcium stearate, zinc

fl
stesigieg silym T84 PLHY A SO0 UER g1 PSRRI Moyl uphate
Lubpritam§ ghiner2tycompisg fram §R2p W9 fori 8 phié Hprdfetpmeiran A.3wids 19i3ant% of the tablet.
( TA@tF@BE&smblémbl[eﬁl&ﬁs B de2nii-6xd3hts Leotdudin®, fﬂaOourmg agents, preservatwes and

i flu ronethyl)phenyl]ethoxy 3-(4-fluorophenyl) -
el mésn‘ﬁ%i"? npl met hyl ]-1, 2-di hydro- 3K 1, 2, 4-

tri EZ%TFPJ@T@M@S f0IRINgIB ) abOPt&ﬁ"é;ﬁ’i“tgaffﬂm a‘%ﬂ’&‘pﬁot"\éﬁﬁ‘) 3PAef 90 wi% binder, from
abdlrt b (v RbODBY Wit d|l;en;] fromlai)out 2 \r/\]/t"/r to about ]1 0 Wt% dr;smteglrant and frorr(xj about 0.25
' y) phenyl ] met hyl am no] - 2- phenyl - pi peri
M%%%Ab%ggsg@;ﬁ%%\%) Miuscarini ¢ antagonists, e.g
oxybutin, tolterodine, propiverine, tropsiumchloride
and darifenacin; (xvii) COX-2 inhibitors, e.g.
cel ecoxi b, rofecoxib and val decoxi b;

one or more emulsifying
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15 (xviii) Non-selective COX inhibitors (preferably

wth G protection), e.g. nitroflurbiprofen (HCT-1
wO02605/105713%i X) coal -tar anal gesics, in particul aCT/1B2005/001135

par acet anol ; (xx) neurol eptd’cs, such as droperidol;

(xxi) Vanilloid receptor agonists, e.g.

resinferatoxin; (xxii) Beta-adrenergic conpounds such

as propranolol; 20 (xxiii) Local anaesthetics, such

as habet plends ey b? RXPRGssEHYifeptty 05 PIePien ipsfomyighipts. .ad ablet blends or portions
of NARY dramaively bé wu Hrys @F ailtgrarlafe@ et @hgeago, U siisdaitdiore tabletting.
Thé‘ﬁﬁaﬁ%%@%rﬁm W}{ée) ong %Plnb.‘a? ?IJS Cand Ry pd &Elre‘d)or uncoated; it may even be

anal gesi cs; mscel | aneous ana gesi c
encapBies. such as Tr amadol (r). 25 (xxviii) NVDA receptor

ant aigdoinsitaton of taf)letsdediscusnee tntfBiigwhaasutical Dosage Forms: Tablets, Vol. 17, by H.
Liebdrihdn atid YR, hmatday&ewwm van;ho aeslN blaga7-dwBg-RPol i te

dext

GO o e bR LR g s s
cortioked drelegreo s Phdiiied el fngl ’f)WTEﬂa“WSpeq*wddld?@d%t* beueipined. aidsed-. controlled-,
targbRd ah@&b@ramﬁb@.l’eréafeeutl cally acceptable salts; (xxix)

PDE¥U ta Q Im%d%% ﬁeﬁag'eu% lﬁa%or% ogﬁgg’mpfmesvcﬁ I%eln\%fn{ dn da% described in US

tal a
Paigtrisi ﬁéf"? - convgdp |°§Pth‘ij Séi"fa@@rfﬂ%ﬁde%ﬁo"f%é SP?R/%Sn'ﬂ'S"b?Fe@V dispersions
andlosnjpiia amBatatl iparditiésyaraacepbatl ie Veaa of s dihuatageutical Technology On-line,
258, - 19¥2B@1 )1 AR 89 of Mg Juh Y RAUELoRFolled RESseH deSHFRPH IS 00/35298.

sélected fromthe group (i)-(xxiXx), above. There is

al so provided a pharmaceutical conposition conprising
PABENTERALADMINIBERATHON t oget her with a pharmaceutically

accepd Mp@ur@K 6 ﬂiia (ﬁﬂbntlond iay 8184 b® bdrfiAiEEle8 directly into the blood stream, into
mugg [ ti.:o}:.,j:{w ar ln}/err}c orlg sEJaEl?tnﬂ“ZFé 5)9fpgrgntgfﬁls'gd@rﬁrﬁstlfaﬁdncigﬂld%h.intravenous,

arnaceut |l
'n’fré@‘i‘?ﬁ@’s i 'ﬂ‘?fa@ﬁ@m@e'r t ﬁ‘HPtBe“'gg infraventgi@lary dpijpusthrdlo nipasiseng! ofntracranial,
intraf @scpiae aed tsubaniaestius.onSaitable  degitds0 s Fapanterdl eadministration include needle
mch% %%Ae&fb) Wjdc{orsbﬁeeﬁlg—%gé in%ct@@ BAY iRfbiord t@cﬁn'&@ée ski |l ed

ch osi tions
or e PAPATPATHATEE BAREl SFSPcseiaer et SARgr o ege swh =
salBhearhvhcietdsi aod bufBgngroeets (prefargiihto afd efifiom J WD lout, fo sorme applications,
the?%b b& huioﬂégsui@@w&ﬁ)ﬂate&agé)sterllégodl@ug&@%llﬁbﬁmas powdered a dried form to

PCI/ 1 B2005/ 00113 QQ\% I
be st Conjdnc \Q%asatar?\%g'ﬁ?w Ion n ’\é @%Aﬁll”st er ed oral | ){ o
Or al heafd?ﬁafﬁt'grt of RRieEaralfaulaing |uvd§f S%%F?%Wfﬁgf?f &@Mp'fyy lyophilisation,
maly hadiyoapadmdiseat wihg sthdardraatmacéutitad Etintalks Gellkodyn tothose skilled in the
anguc\?\ﬁl (r)]r t ﬁubl i ngual OIadrrit ni st { ation (rjrayt be en‘g! oye;:lI
iC e Cco nd, .ent er ood stre rectl
fr oﬁ%‘ec a0y Gt §omP H%Pfﬁﬁff”é{'ﬁ('i H%egirlﬁe? BisPE3eB Pfa e&%era? Sallbns may be
inceedsddniysthe aisé oh appnerrigid dormglaiicn teehnigugsasiahngs g dipomgration of solubility-
enﬁaﬁ@hgﬁ&g’énts CfFBﬁrHJIa@&s 161QR¢ At hda@efad hijctildh aliBHistrdtibkletn@hSse a compound

oftﬁ%”n?en n ln wdere arr}co@ r%%%n%thg%w*alb%l&&q?lé %JJCIL %dgt%nle ﬁﬁgﬁh free water.

Nano- | ula
| | p5§6‘ﬁ’é“°”ﬁ ifqr merectpﬁb@qﬁm'ﬁﬁr@thﬁuw befemwisiegdy be iyugdiste and/or modified
cozpllady &leastd Mddijed Geldaes Marhmarkiions Sncludé Ggiagedf, osusrined-j puised-, controlled-,

tarl %Aaggro%ﬁ%mew Th@%bHﬁduﬂ&sof AR 7 gb@ﬂomaqe% as a solid, semi-

ations nmay

solgio?rtthl)@poq@pad 855%p|§tga’u%nﬂ§ apﬂlﬁ d| pqg delp%@o%fmd release of the active
coppaund. e Exanfipdes obstairfplreylatinet isfude dtubraoridd stenfsaing BE Y ingreepheres.
gl ycol, propylene glycol, nethylcellul ose, or a

TortA B8 haT @90 one or more emul sifying

The compounds of the invention may also be administered topically to the skin or mucosa, that is,

dermally or transdermally. Typical formulations for this purpose include gels, hydrogels, lotions, solutions,

creams, ointments, dusting powders, dressings, foams, films, skin patches, wafers, implants, sponges,



10

15

20

25

30

35

40

agents and/or suspending agents. Liquid fornul ations

may al so be prepared by the reconstitution of a
weabisdosBar exanple, froma sachet. The conmpourRd®/1B5005/001135

the invention may al so be w8ed in fast-dissolving,

fast-disintegrating dosage 15 forns such as those

described in Expert Opinion in Therapeutic Patents, 11

(6), 981-986 by Liang and Chen (2001). For tabl et
fibige, PABEFSORHENICTRRIBUSIONF n diPeTPMas 88y almbe ety hypigal ARk iFglude alcohol,
watef, Giithelal i, Y uiOpdi@latmtrY/vbife deh@aturd apae®, payethylemDgl@ol and propylene glycol.
PeF%% &aeln"u%cérg ge %o/ﬁ&é?ef%eg\'tfo{oqumﬁlg% F‘i’n%@gé? E&fBQIIr (m 9515 1358 by Finnin

tian drug, l'et's” generally cont ai

a”?ngrgﬁi@(j‘i"B"ﬁﬂ gf):'xarrpl es of disintegrants include SOdI um

st aOtter ghepoo|cht tepicat adinistr&dn Ciaslisiex getiedrhybly  eeditopdraipe, iontophoresis,
ph&féb}%réé@ &ﬁé%@%ymmﬁbro%lﬂb o r%%@e fréd @%CPJME jéc@ﬁ%l ectT'V' etc.) injection.

c elqrrntﬂ%ngrés oﬁ,lpto:fcoac ranl'tn IOI’I]_] énaé(gl%% Bc1¥ %ec! 1% W% lmmetti X and/or modified
corffofagl reloadest Moditiasigre wf@ﬁvﬂﬁfl@pyincluctsee@qlayﬁdas@ﬁtameév GHsed-, controlled-,
tarfdt@ORH plobainmed reisd. ch and sodi um al gi nate. Generally,

the disintegrant will conprise from 1 w%to 25 wm %

pr ef er abl from 5 wt%to 20 wt % of the dosage form
IN 1 d to impart cohesive

gualrhd ¢oepotnds ef thepiltestionfcar aizd keetadmimisteBidi intabdsaliyair hyliehagation, typically in

theZreml Bcd WSOWHeF:beQﬁHr)é%E@lals 'ar}ﬁxt&%l iolJb@lﬁx%le 8e @} biend with lactose, or as a

R Beng AP e et BPeb e (i P ghfperoino rom »

drippaides iopperongd ancasidsellspreeiranmal piasedrisss ppitaysy. pump, spray, atomiser (preferably
an ERMRYH GR lldbtB@irodyrariidsad prodRY a iheRish,Mh hebulbef] inith Miiout the use of a

sm?aH%IB é)?alahtaﬁj;ﬂ?%s% fwwae(?@%.ero%gne QI‘1 qb 3dé’ # ﬁé%taﬁpg}(gﬁ%qne?t or intranasal

ous
usg d@rpe%ef MaBFIRIPLiEA 2 bioRdRSHE RYRSE éﬂ' F’ﬁ‘ﬂ?'%@”?ﬁﬁ‘l’ 8%‘@"'0%98‘%? ch
andTok fyessirized cantatriet mupih eepY atoeizdi, hyrekbalber.cod@insTabdigibis or suspension

of m%xeoﬁ\b&zﬁd@p&Itﬁml,ényoncmr.g.@efé @&M& e@sﬁd| VR uSHAS Blhdnol, or a suitable

altedpa?%&ea?ﬂegtsf%rd&s'gerg gg S?Pl?ﬁ?" 8 Sﬂ oa Ie)égad@g reér-f% Pfy tﬁ% acl?lw grﬁ)ropéllant(ssj as solvent
an@are@émal sugantdnh echae serhitan digleate olaipapid, @r@mplidolseticfacidm 0. 2

W %Ptier 1dusstiVa afy polder badilspdnsiomdeh @dtibel At &udBrYdueDIB Riidré@ed to a size
smta{)lgnﬂ)lo F%vé% 06(;/] If%la%tl(?lr\{t gﬁlpﬁgl gnlgs% thgrﬁf’lgl r%krongablrﬁé Sr‘na?I b&Oachieved by any

ner a
ap@’t’%'&iea’f%‘m"&‘ﬁ'l‘% MGiPSt sk 2f SPire) |J‘ﬂd“'"'% f%’tde%FFa'FTem"'@@d?Llﬁ’ﬁﬁc”’“ca' fluid
prasbssiag Y forfruraaerattielps, higll pressutelomegenizativagm e aydyigl ear at e

Wi t Baﬁsggé b a&re)(émﬁé‘ lfr@rh @E@nn or HF'MC) El%fgrssang %Qﬁ"rfdéésl fNr use in an inhaler

or R S5 i S 5 ol h Pt oP IS o5RBERY o BT S 2 sutabi
powaet IbaResushtap -lasidse @n sigch el quresiatmance masiday shietgasa (eysing, mannitol, or
maAJhRRBY Sékdid/ The Rid@se hapbLarlifddisig irPe s .of In¥ ergablatigte, preferably the

Iatttera@ot}%': &lt%b%’]%)@ggntg %}ng ﬁe%f?%t gl %g%nqﬁé}gs %%6&{5] 8&\/\# %Qse sucrose and

trebgiRst 85 wt % di l uent, from about 2 w%to about 10 wt %

di siarstieEgleaalutiondorchufati cmrfmalcsewt arQat@bizerwisiiy tlectambpinddydthioatt8produce a
. / f 7
fmlb:ﬂ r'(r]&)ad%ﬁtam\/@n?g érzéggzgﬁe cl? ﬁgé&rﬁ?o%é 99111313%r ggtuat\tlgﬁ c()ertFre actuation
V°'t”ab|"€‘b’é’ary'ﬁ85‘| B 11 PHE & twcabfﬁ’f’f‘ql%'ﬁ% m%f""'ﬁl’@ﬁ@s"%””d of formula (1),
praplibrer gnabl] stetly whter, wikno) asll $odiumadhioiad. t Algarn&ﬂ\kel aivedts wheh fnay be used

msfeg ‘?Ag? col%h& n@%&o%ﬁ EBI&@%PA QJ’CHI The final

rrse o [ ay ers and may be

coatsé‘ﬁ’b'ér ’au?{%o%i’%&s m?”tﬂ?bﬁ”%\%ﬂ“%@“" &ﬁc%’ﬁ%tﬁq‘eést eyeh 85 saccharin or
sacth&inf sodinm) a4y enadoéd toabdse tigmulgtions oTihe $@ehtiomintended for inhaled/intranasal
admibRadiggceut i cal Dosage Forns: Tablets, Vol. 1", by H

Li eberman and L. Lachman, Marcel Dekker, N. Y., NY.,

1980 (1 SBN 0-8247-6918- X) Solid formul ati ons for oral

adm nistration may be fornulated to be inmediate

and/ or nodified
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controlled rel ease. Modified rel ease formul ati ons

i ncl ude del ayed-, sustained-, pulsed-, controlled-,
woangaved3and programed rel ease. 10 Suitabl e rOUiIBi0e£001135

rel ease fornulations for t® purposes of the invention

are described in US Patent No. 6,106,864. Details of

ot her suitable rel ease technol ogi es such as high

energy di spersions and osnotic and coated particles

ar eFergulgiions &l rirhalesyimyartegdl a@{nlngfratlopﬁrg\yrpgcf@rﬂﬂtufa@ﬁ to be immediate and/or
modieeivalr@Igy redasd usiey, for 2kEhD)e, pdiy(DE-la¢i2QAdicolicTaRl EPSRAD Modified release

controlled rel ease is described

f“&mga%ygﬂ%%§55%d &%Eﬁ%ARENTERAL ADM NI STRATI ON The
PUIRRSSBRLRS- Eroeted@nd PIOERTTEHeRaSP- al so be adni ni st er ed

di r Babd yask pt dy phvedeb Inbaets sbd @aenolsi the dosapaisitt ie detemmiried top means of a

val WHidAlRHaRla rQJt&@J‘am&Hf t 8hls6n AR&BScE Yin ﬁ;\@fn%}ﬁl&{ é}la typically arranged to
adm ni stration ]ntraveno us traart

ac R Pog P PRGBS T PRERBBAPT ‘D LUhY reciprgpend o foma (. The
ovdraitdaitosd il a{blpally i indstrenged| g to M maehienmay he administered in a single dose
or, i3t RIS G biRbedtHtbsSHRAHORBRQME - Sui tabl e devices for
parenteral adm nistration include needle 20
(|nclud|ng n1croneed|e) i njectors, needle-free
] AVAGINA fll ATIOAC hni ques. Par ent er al

for ml aﬁﬁpeunﬁs af e wm.&alnhy b BAHEIALSTeS Rlctally SNBgMdI,Gbr &X@Yiple, in the

forr(éao]? ]Eaaslu?poé og/g gést% ?%'fegg na S%qcoa (_}Itegrsp ?8@ gl{]ﬁ%é&%la/e%ge but various
attetptives sy e Bied 2afPIIPEaL ons, they may be nore suitably

f or Ratmalkits B8 reaialdmgiidl bcemmﬁtrmmqu@(ne?mrmolbtuﬁ tona iromhedkge and/or modified
corﬂgmeﬂ'eﬁgsea Mil)ﬁﬂn&d ref &Eé'nfénqulatkbﬁs %QJQe 'd@la&e‘am éﬂlgtﬁlhé@npmehh controlled-,

a sui table vehicle such as sterile, pyrogen-free
t“%ﬁ?éwdp@%aWWé ﬁP@ﬁbratlon of parenteral fornulations

under sterile conditions, for exanple, by
OCUY RRAURAIS ANMIRISTRATIBN readily be acconpl i shed using

st a?lgea%gnpgﬂgﬂgﬁge |H\%en&o$ ﬁ%%%ﬁ%ﬁﬁlsw@j dlrt}a(ﬂgmhé detc{jgg‘r typically in

theffgrﬁh?ﬂdgape |o§ a [icEised, sag'eﬁ@wstgp@f)aqlgpp d-jhlS(a?nICp sF@divged, sterile saline. Other
foraahtishs GoisblAir eulad Aod ease cdiipistritien Usaudef oistmpritapbibddgamdable (e.g.

abdofap! eitgpeﬁbeg %l‘é@é:ﬂ%é ’noﬁHG&gégatﬁJ'Fe d emaa%%mgma@&s lenses and
sol ubi ents. _Fornul

oo et VT, G B OR O RSOt B PoDIBRppca 6 ossodinod
polgagryio u aeld, ofpoﬂmleylalqw@,nt hyhirdnie pagigleraed céllglpmu mpolymer,  for  example,

hy FSXPbrobtetiBeMbdd) @dr@@bﬁﬁwllﬁos‘ée ok Ch'ué?nyﬁ 4ehloas &t @rHe{eﬂ)polysaccharlde
pol %e = %osg%x];rrnelgo\é\gg >9 eﬁ}%gr%él %t {) gpdgt?d Q%gegx%F %vqﬁ & ?reservatlve such as
berzalPréIm FvHde: Sed for@e'ﬁttqn@mme%lsqt@ deliyered bwapqm@als T el ease

f or Autalkiicd r béutd/bde adeinayaidn mag bis toahuteet tp bp ithre@iihtq and/or modified
corﬁlgrgdrrglleg d odlfL@rrglgés%dfo@rnu%n&rsoig&mgy&el §RBfed- TBM§ed controlled-,

npoun e tnvention may be formul'ated as
tar%eé‘?r%fpr@@mm £61888¢i d, or thixotropic Iiquid for
adm ni stration as an inplanted depot providing

oﬂﬁgﬁhﬁbﬁqoyﬁgggse of the active conpound Exanples of
sucF%fornul Qns, i ncl ude, dru at.ed @%ent

SL‘F?H'I@PL@ S 0 Hedgi EiKE %IP/F ﬂbe\?l e m%c(r)orrrnpolpeculadr enf%*es such as
cyqiddextimensheuitaie FerraiPs dhete’ atiRelythyleas @bicd-eqsiaiuiol gomsts, in order to
imdrév@ tisedisBlutlity, BlsoREien rafeht@éte-hasking#BlodVeifabil kiyd/@ stability for use in any of the
afa'i'ern?ﬁlﬂﬁ’o & eEXTEI’?deltrgt%l.‘ formulations for this pur pose

s, lotions, solutions, crea

oi nPH@ﬁYﬁ%derS?qrﬂ?&X%\Pﬁﬂéi‘%“pkﬁ raé%i?PWg@ be Qf‘é"ﬁré‘”y ‘Fﬁef“hﬁ’r most dosage
forsk iand pavhigisesion vaafeer Both Mdlidunt yd wpdrysisn coplexes may be used. As an
altg%% t@;gﬁg g&rrP Qﬂtl‘)ﬁ%@gﬁé Qrga- lhoé'i:yclgd%xlfm‘\ n\5€§e usQé‘QQéGﬁ&mé’r{/‘ gddmve ie.

m cr oemui si ons. Li posonmes nmay "al so be used. Typi cal

carriers include al cohol, water, m neral 0|I liquid

petrolatum white petrolatun] glycerin, polyethylene

gl ycol and propyl ene glycol. Penetration enhancers

may be incorporated - see, for exanple, J Pharm Sci,

88 (10), 955-958 by Finnin and Mrgan (QOctober 1999).

5 Clher nmeans of toplcal adn1n|strat|on |nclude

o g, o o o, - o o s
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phonophor esi s, sonophoresis and m croneedl e or

needl e-free (e.g. PowderjectTM BiojectTM etc.)
wonpesanssa. Formnul ati ons for topical adm ni st PaTIIBI05/001135

may be fornulated to be i mBedi ate and/ or nodified

controll ed rel ease. Mdified release formnul ations

i ncl ude del ayed-, sustained-, pulsed-, controlled-,

targeted and progranmed rel ease. 10 | NHALED/ | NTRANASAL
as ADYOITIRI> SHifeAtr | coeltiiisere oMpRd sABEOYY usadeon IesenRURPSeT AR ihgp beta- and
garb@a-a@wtiexrst cexadplenbinaihsadyl he @anddy Histhaibed iPatent Applications Nos. WO
9Hﬁ%92%@bb¥®2ﬂ8a%ﬂﬁO%Q@@Mﬁﬁ a dry powder (either alone,

as a mxture, for exanple, in a dry blend with

| actose, or as a m xed conponent particle, for

KITeQBRNRES ni xed wi th phospholipids, such as
phogpfaich dY |k fAPlidsiSle th a@hBted® cAHibhaRAVH 8&ivé BdMoBids Obr example, for

the%ﬁw%s’% oigéag@?o L gﬁsrﬁc%g%{eg%rpn?rg?gdg@%lsltysr \’V@ﬁquf sg:pmgegé ﬂ)%lr%els%ra invention that
twoedr noter RERYC I tiGah eqninesitiang apleadd gaseof yrhich ﬁ@tqiﬁsgtc))r,np@qnd in accordance with
theN@RktidnS Ay coMvdrbnly bartdmibiel irf e fotmeof f kiBsuitsdld folldbsIministration of the
COI_%;O%R%SI ant, such as 1,1,1, 2-tetrafl uoroethane or
) , 2, 3, 3, 3-hept af | uor opropane. For intranasal use,
t he T RRH! HdlP IBYSRIRNICSBPISeh MORIHRAT 5PataifehiErmacgjiical compositions, at
leaghoaapl \ehichodonthios a noragound/of | farohebe t(l) innaccartimmce wits hel invargidn, and means for

se;%pawlyaliefé%fng B EBmposBbAY suchl8 doRfaine® biviBEPBHeS 8T divided foil packet. An
n or su

cont’ai n .solyti. ensi on 0 of t .
xR B P X} Ot PR PR REK DRt A AeRraAEE ot gappesand e e

et hélmokit obithaéovgriioptih arrtidulariy suitgbls (fprt 2ayiinistering tdiffereat flapage forms, for
exa@WbralfdﬁH palbapal B d_fb@minis‘ﬁéﬁihgﬂﬂb bépRitafhomPbsitoNd R aAFRE: dosage intervals, or
for rti‘tafjatﬁgstﬁe gé aFa%ec%%%éiﬁ/oﬂs aaairps[i QRE lahfﬂﬁgr.( .Sl)o ARisd QAer(ﬁg}%:e, G %t typically

an opti o.neﬂ surtactant, “such as sorbitan trioleate,
corgprigpscdiggtiopp forpdmigistrafion gred rabe Proxidpvithprsosriled eery 8jdn a

dry powder or suspension formulation, the drug product
DOsggAl cronised to a size suitable for delivery by
“inhglation (typically less th 5 mcrans). This : -

BBy e 2l S s e AR "R O merien i

typisallg lin e rangé PAIMg te 3006 me.ipraieralily idndl 19e&p F08mardePeriding, of course, on the
mo8&I Freldfninistratoal  Fol elafhple Pird @B Bistigiot Maf RGIMeNABRAP®RIN dosk 6Sfrom 0.1 mg

: oy . _
o BT SRR T P gy om0 ot
1009 Mg pstecaby FaMOmarts HYee: £15p R gaily 40sg may e, afraipistersdl in'single or divided
dodensuf f1 ator may be forrmulated to contain a powder m X

of {hge ERAUNILRED S dvBUENRUNRA suiffect Hving BIWRighRPWELRK 65K to 70kg.

base such as | actose or starch_and. a performn i ,
The, AR RLPI SN S0P 1 TG SO e P S B aHA s iR e rance,
suchitag ifanatsend PReldeyct ose may be anhydrous or in the form

of tmltﬁmmmrﬁb&&ﬁ Qoubf rra:é@go@blgyretnhe “tréa&?dne lincludé h@frences to curative,

t , i ncl ude dextran, glucose, naltose,
pa@alct)ufebal‘%tlag%ﬁ%a'#teg ,eﬁtfruct ose, sucrose and trehalose. A
suitabl e solution fornulation for use in an atom zer
Exg@h% el ectrohydrodynam cs to produce a fine mst may

om. 1 0 d - .

i nvent ﬁ‘é%’ﬁ'?@r's glg %ﬁ? ﬁrggheaaogg@%e ﬁ%&? i %‘%EPI% %v g_)v F'ﬁ?hsumess stated
othppes Allroperpiiggpvale caged RO RL o PYFTRIAY erepAtiICat Aidh i range of 18-25
°C;anappratiaeof aoleanipasiatied butfusingr raar{ byaporptoopylbrendiced yreslire with a bath
tenﬁe%{dré & u}é@é & °c. RLABRAUerARshiSRE b anJ‘ylaPJhPoﬂ%totqrggrg (TLC); metting poirts

ternatfve solvents which nm . yse i ns

B PR 1 TR E O O S SRR e fesured by i foast
ongydf yredbllowiBa teciatiiues: fT L QuMarek, silisaiash6@iEesapeaspdier] Tlndates or Merck NH; gel (an
amir@ OB LIRA! gel) BL.. PYRELAQNBICSplatsd) CHasd SpSABREAT hikleBF magnetic resonance

saccharin sodium may be added to tﬁose formul ati ons

of the invention intended for inhaled/intranasal 40

adm ni stration. WO 2005/105733 PCT/1B2005/001135 29

Fornmul ati ons for inhaled/intranasal adm nistration nay

be forrmulated to be inmedi ate and/or nodified

control |l ed rel ease using, for exanple,

pol y(DL-1actic-coglycolic acid (PG.A). Modified
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formul ati ons include del ayed-, sustained-, pulsed-,

controlled-, targeted and programed release. 5 In the
woasws/105738r y powder i nhal ers and aerosol s, thePdosBIes/001135

unit is determ ned by neanssiof a valve which delivers

a nmetered anount. Units in accordance wth the

i nvention are typically arranged to adm nister a

met ered dose or "puff" containing fromlg to 10ng of
spedia (NMGRPIBIASRH APEOPISP sRACKR (IR)or MicrranalysipeYiglfy arg giveryfodisizative purposes
onii |Workoppiith @l dagjonkescliange db@imnaveg @ardiedjout 0siddISEXY cadtigh(vamyt BondElute),
whgﬁ vAd mdsa &,sme@dmﬂh nneﬁlhaﬁbmagﬁe&gaﬁ onfifmatcBRERy Hauahled ouffsing Merck

oses hr oughout t
SRS RIF MR IR S ADAP RPRFHATPOR™Y i S Bseer mippgoated sica
gel) (Be&0{unp Bioregy KPSILXAZFE3uB) o2 BeBlgs AUNDISIYC/O(n dAGE Bedtddysilica gel) (40-75

Dn@olire%m Lg)wa{sr&altﬂgt??ut [lé?r(d’ﬂle%k sﬂ]cg w E& %54' pQJchteJ)ﬁ_‘%S[ﬁJt%s (0.50r 1.0 mm

INGERE) WU pRITOES SPACER A (il WAy SN SR ety Waters) mase
spepphepr iLat-esoldion Foassnshatralodata (ESH) weee blthihadagi AedMD (Micromass) mass

sp@@%aersnwﬂﬁhhte waér@éfermeé é}rzﬁéJMﬁE pﬁot QNmAlz%T%bmteo 300 MHz (JEOL
JN&{_}.%?,@Qr %Ptengré)ﬂ'\g e% I’?{: F@ﬁ\@gﬂ@rugv@yAﬁCE %§? gqeﬁtéodneter)pﬁwg gauterated chloroform

(9%t Plolot elifnethylstifpxiget @H9%nB) s osphenimeidlesselindiggied otherwise, relative to
teti@ablia ARG IRINGS) ADMeNbISTERAdH (Nba’ pdrhllisO@PAY BHver®bne Bdreviations used

aré QVeJﬂrgie% n@éﬁb?{ $9 ¢ ﬁ)‘?et%nh@rtgt Sunﬁd ?’Jn‘ie@cr% l—ymlslt%let[ I%? eyrgad ete. IR

spgﬁr& wgrﬁlr@éﬂjrg{fy gnaéhlng?regigegfqn@f?r (IR 4?(§o(§l'@mlcel symbols have their usual
meahihgsdppudbiiing poisth, @1pi (neltigadolntd. (it e mL (hititers))ag (gmms(s ), mg (milligram(s)),
mop HoleB) nof (HilinRd), 84 @:Eﬂa@%ﬁlquml %J&hmtrvéf/.a&)n i ncl ude

ol ntnents, biodegrada . absor babl e gel

sponges, collagen) and non- blodegradable (e.q.
THESYNTHEHE PROGEBUIRE ORERAMMPLE 1t &nses and particul ate or

Vesirfdotbosis tisded SisithitaSvehd NSRRGSR didg tPMS WNBiEng dﬁacedure

poly r such as crossed-Ilinked 25 pol yacrylic aci
clbo al cohol, hyaluronic acid, a cellulosic

ED ar exanple hydroxypropylnethylcellulose,

hydr xyeth§¥%%llulose or nethyl cellulose, or a

het er ppol ysacchari de polymer, for exanple, gelan gum

nay De] i ncorporated together with a preservative, such

ENanlkon|un1chlor|de Such fornul ati ons may al so

B del Lyered B loniephos gsjs. Formul ations for

ocl aural R P& T3S may be fornmulated to be

|nned|ate and/or nodified 30 controlled rel ease.
sThb ditdrimrd/l 4-gloense-Aginubatzoagsinbimeihvpendat ayed-

S us tl'é?g %ﬁ%g sollﬁwx Mhroro@@Fo%%@@&% g %ggﬁ‘snd tela butyl 4-
a"&i‘?"”i%’)qeﬁ@éﬁt(‘? Z?ng Ey TR TR ARE (Nl sreigisrigeessively added 1-(3-
dimethgieoimop repy(H3 &thyleatbddiirids hydsualdbrida $£ED@3H 0.0y ¢, 50xtexbly, in  and

hycﬁé%éyﬁeﬂ%tr%zggﬁ)}d}‘a@é (Ho8?) (®. h@g %Qfmr%l 9@4 tmﬁm.rﬁerzs 46 L, 33 mmol)._ After
belg%%‘u JB? {)vrefor{]p t, HI gesagq ﬁm %uﬁe \P/%st pémreij gg%sgdlﬁgl??rh@%te aqueoup solutlon (50
mbpi dheerodnigdaer wap sapeitesk a@ttbﬁﬁqwquy layeywag sxiraptpd withdighforontethane (20
mLaf Q. m@dmm&drgﬁrﬁﬂ@ﬁar&ﬁﬁer@\dﬁhéﬁ ithbahd M mL), dried (magnesium sulfate), and
}é%dC)ﬁ%| (%%Xé v';/ésnpuﬁf%?g)( ﬁ}éﬁts,?lum chro?n %nPaBEy on%[l‘hga(\jge?aaqg w?n

genera

he@d?fﬁhﬁﬂ sqetia (0 19 BPrERST HATR) o ReriseopTOwH@s white solics:
H-RIWF‘l (bB@:L)tsagqg(mogyp}e@@s ms!?bﬁz}lgﬁ% S&ﬁtH?ﬁ)e eg;? (1H,d,9.=8.4 Ha),
v | W t ug,
66?9@?6@EQ§ fﬁ(ﬁﬁan%-gtéédﬂ§§&§ﬁ ‘auxi liary additive,
i.e. WD 2005/ 105733 PCT/ | 82005/ 001135 30 as a
STERBI4-
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gamma- cycl odextrins, exanples of which may be found in

I nternational Patent Applications Nos. WO 91/11172,
woRBA09B518 and WO 98/ 55148. 5 Kl T- OF- PARTS | rasmB2ohs/001135

as it may desirable to adm3i ster a conbination of

active conpounds, for exanple, for the purpose of

treating a particul ar disease or condition, it is

within the scope of the present invention that two or
nor € g balttinmefsubstitien-alspiinh OsTOmnealigverepddpbasqiutighel tef-butyl 4-({[(5-chloro-

2- h\ﬁd}b@&n@@ﬁirﬁhd}ﬁe@l}aaﬁm@n(*atdpn 1aco0s dame® Viht Retrafyf@furan (05 mL),
trlpl‘lé]r‘\él? h(Me on[h%&st Q%V(%@,'F‘%ﬂ I0345 l?n?n @"m}'oﬁ‘ %q bktgl aE%catb%&JQ’teo(fo 10 mmol)

t
Coadm ni St Tarion 0
in feﬁ%@fwrﬁn &%WL)'FhUEG“t”P?em%‘i“te w5 agifpéed; a4 (RORt PHRCTRIBIFAVeraigy and filtered
PS{PRA;. O haMblvent Sapeinedn@aiph anaaoend the adsideowmgeatissbiveainvgth eyl acetate (0.65

mLB %ﬁé {helq Q/gsailwgé byy\@éth](OQﬁ WfLﬁ“ ARe @rggr@c!'r%‘?eHJ Q/gs Qéncérwagy l/r?va(cl!lc) The crude

accor i nventi on, and
proglu HFeRLETRY OF BIEBATHIVA LU EmESHAARY R e egTo Y 1 8sy xToram o1, 205
50 oo eatingeyith waievingtbeholstst auepusdormiti agidd@s/$ tsi 4/955A.c Kder. anfddition of 1:1
ml)@%@&ﬂhfﬁo@&cem a’fhd léllc’iﬂoﬂoe?thén@?O é ﬁim tb't}%rpumédﬁa@énalpﬁg ll{mxture was stand

packag f t l.es and
at Toorl‘g eem&eéatL?ﬁZorlg ft?ou6 if TF%]et%l rwxe LH‘ was corlceeparetd in v, %’I‘Oltg/ aﬁord the desired

prodefitt abl e for admi ni stering di fferent dosage for nms, for
exanpl e, oral and parenteral, for adm nistering the

Exiﬁpﬁé?te conpositions at different dosage intervals,

r tltratln t he separate Cco OSItIOﬂS agai nst
. PH L E B QYL SMETHY IZQIC

conprlses dlrectlons for adn1n|strat|on and nay be
proyded with a so-called nenory aid. 20 DOSAGE For
Cl tion to human patients, the total daily dose
m 8L1_r|1ds of the invention is typically in the
range 0.1 mg*to 3000 ny, preferably from1l ng to
500nyg dependlng, of course, on the node of
adm @ rati on. For exanple, oral adm nistration may
requite a total daily dose of from0.1 ng to 3000 ny,
preferably from1l ng to 500ng, while an intravenous
ObskreR MERESPRIZ109.89M £ B)'f rom 0.1 ng to 25 1000 nm,
Ex& ﬁlf;\% cél?é%rtf:rl%r&&m miob @4 300my. The total daily dose
e admnistered in single or divided doses. These
dosages are based on an average human subject having a
AMPOEE2 of about 65kg to 70kg. The physician wll
4- r(ﬁ@éﬂLdéb bo_akeokepdaig HiHoxyERes vl RNSIREBRh SBENFBREACID
Nt TalTs outside this range, such as infants and
cit be -Ioe Iy 30 For the avoi dance of doubt, references
el% "treatment” include references to curative,

pa 1Q'at i Ve CReld prophyl actic treatment. EXAMPLES The
Iggi%on is illustrated in the followi ng non-limting

ex s in which, unless stated 35 otherw se: al

oper at’l ons were carried out at room or anbient

Obb@vEdeASAER) @z 4882 (M sH)'i n the range of 18-25 C

Ex&YﬁQ&%@Mchz%wcﬁ‘ild’jﬂéw?o‘% carried out using a rotary
evapor at or under uced pressure with a bath
tenperature of up to 60 C, reactions were nonitored by

EXAMPRE Bayer chromat ography (TLC); nelting points (np)

4-1@8-¥RIORS 8 4AER06REBIREN YL EYRIOX Y BE R SIS ARG I VL YsERFOR) AciD
I solat ed conpounds were assured by af [east one o
the followi ng techniques: TLC (Merck silica gel 60
F254 precoated TLC plates or Merck NH2 gel (an 40
am ne coated silica gel) F2545 precoated TLC pl ates),
mass spectronetry, nucl ear nagnetic resonance WO
2005/ 105733 PCT/ 1 B2005/ 001135 31 spectra (NWR),
i nfrared absorption spectra (I R) or mcroanal ysis.
Yields are given for illustrative purposes



only. Workup with a cation-exchange colum was carri ed

out using SCX cartridge (Varian BondEl ute), which was
wonresanstizsi oned with net hanol . Fl ash col um PCT/IB2005/001135

chr omat ogr aphy was carried 3ut using Merck silica gel

60 (63-200 m, Wako silica gel 300HG (40-60 pnm), Fuji

Silysia NH gel (an am ne coated silica 5 gel) (30-50

nm, Biotage KP-SIL (32-63 m or Biotage AM NOCSI LI CA
Cl(an mne coated silica gel) (40-75 ~nm). Preparative

s rried out using Merck silica gel 60 F254

p et e OgHplates (0.5 or 1.0 mm thickness).

Low resol uti on nass spectral data (El) were obtained

on a ntegrity (Waters) nmass spectroneter.

Low ol uti on mass spectral data (ESI) were obtained

on a ZMD (M cromass) nmass spectroneter. NMR data was

obs&t g @g%m@ugizg)(wj_—ﬂ y(JEOL JNM LA 270 spectroneter),

spectronmeter) or 600 M
EX?CE ?(Scralcé E‘%ﬁlcgﬁ\g) pecg?gorreter) usi ng deut er at ed
chloroform (99.8% D) or dinethyl sul foxide (99. 9% D)

ExAmPERhVeNnt unl ess indicated otherw se, relative to
4- r&f&ﬁf"&% AV, &1 RBECRIRRL AN HN%BKKL}%RAMQIE‘H-I\}LWBER&E) {Sacip
MTT1 T O PPNy, COMNVENLTOMAl appr evi at ons
CIareos:smglet d = doublet, t =triplet, q:
thet ui nt :quintet, m:rrultiplet, br. = broad,
O R~*speetra were measured by a Shimazu infrared
spectyoneter (1 R-470). Chem cal synbols have their
usua 5 neanings; bp (boiling point), np (nelting
pointy, L (liter(s)), nL (mlliliter(s)), g (grams)),
ng (n®llligram(s)), nol (noles), nmol (mllinoles),
Ob&&ved (MES(EBY AV 2108, Q§M+ngant (quantitative yield). THE

FHAWLE 1- 4 The conpounds
Ex%f¥w?sc?§|§§j%°heﬁse?nga tdp vvere pr epared according to the

followi ng procedure: 0 Cl CONHOCRH 20 (On In the
Exahouesstructure n represents 0, 1, 2, 3, 4 or 5. STEP

To a stlrred solution of 5- chloro 2- hydroxyben20|c
aci ®(0.57 g, 3.3 mmol) and tert-butyl 4- 25
Cl yl )benzoate (0.72 g, 3.5 nml) in
r pagine (5 nmL) were successively added 1-(3-
di methyl ami nopropyl ) - 3- et hyl car bodi i m de hydrochl ori de
(E (0.95 g, 5.0 mol ), 1- hydroxybenzotri azole
hydr (HOBT) (0.76 g, 5.0 mml ), and triethylam ne

0. . I . [ ti [ t .
b Bl TRl B8 D P UL LT o
progpuEs B ereaPe Taddreduat sl trtli(Behiqrasghydixybenagyangiagagiiygbenzoate (step 1
of bawyele 1\Wpsndepashakyeetharand t he aqueous | ayer was

omet hane (20 30 nL x 2). The
Ob@éwd?‘fwéé gl)wéztadr%rgéﬁmms were washed with brine (50

Ex?ﬁ_ﬁv'asscﬁa g %‘ﬁf@q@@i B(i'fate), and evaporated. The

residue was purified by flush colum chromat ography on

ExgmlpLga gel eluting WI th hexane/ethyl acetate (10/1)
d 0.5 th nd whi

9 H), 747730(4H'm),697(1H d, J =8.4

m 26.52 (LH m, 4.68 (2H, d, J = 5.7 H),
o p,H35 STEP

5 Chl or 0- 2- (subst i t ut ed- phenoxy) pyri di n-3-yl | b
enzoy 1 no) net hvl | benzoi ¢ acid WO 2005/ 105733
PCT/ 1 B2005/ 001135
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32 To a solution of substituted-al cohol (0.10 nmol)

were added a solution of tert-butyl 4-({[(5-chloro-
wa-2msdosmsy benzoyl ) am no] met hyl } benzoate (step BCTABDB5/001135

mmol ) in tetrahydrofuran (®45 niL), triphenyl phosphine

on pol ystyrene (PS-PPh3, 0.15 mml), and di-tert-butyl

azodi carboxylate (0.10 mol) in tetrahydrofuran (0.2

m.). Then the m xture was agitated at roomtenperature

ov eT lifi il eorepednd was pespeargd grepdingioiise pradedure ggsgigt ingtep 2 of the synthetic
pro6&HRaN badiprRd -i4ﬁromaé‘rl‘=lt§utwnm(5~h;lbrdi-%jadﬂikﬁoénﬂﬁl)aﬁHir&ﬁrﬁéthwﬁbnzoate (step 1

Lt 1 e m.), and then washed by

o3 PO Ao

rgani c | ayer was concentrated in
Obgeived #1S (FRR Mz4gerd! Mt Bduct was purified by preparative

Exdct gedsatalcdiooOmit,@MNDayz ness spectronetry (LCVD)

(XTerra(r) C18, 20x 50 nm eluting with

wat er / met hanol / 1% aqueous formc acid (90/5/5 to

X After an addition of 1:1 mixture of
4-[({5-CHILQRYY-2-Epe(eM BT HICR HIENY D) THO X VIBBIN @Y i SOYMETE YWBENZQIC ACID
thegurified material, the m xture was stand 10 at

H rature for 1 hour. Then the m xture was

&ﬁ%gzlgn vacuo to afford the desired product.

LORO- 2- ( 2- PHENYLETHOXY) BENZOYL] AM NG} METHYL)

BE CACID 15 0 OHC2H d (/ N Cobserved M
(ESI) " mz 409.99 (M+ H+ Exact Mass calcd for
C23H2OCI NO4: nfz 409.11 20 EXAMPLE 2

STAP i (t6rbBubii QRahdrd-2f2{(2 mellSHROYPIIhBRYIbE Fzb M Yib IdtehtiBEh oAl
NO}%&'FMT Lcﬁﬁl}ﬁ@ tg;tb%g p{i(gQ:hlEroM-hy%)%eﬁzo@a%]m%m)egoate (step 1 of
443. 9 2

I
thegéﬁl%ryg Pergcr'elgesf? %Eﬁ%lg%ﬁlgi @q.mrﬁ, 9%%&%406,72- Mﬁ%ﬁhanol %0?16 g, 1.2 mmol)
anditFipHeBrhCiib BRO-32-d, 2.2 (ol InlIERORIHEENYI PETHEXGABENI-@YEiusM N
az@c%&ﬁ\ﬂel (MQZ%Ma@romtez%ﬁulQ SARé b@@ét’rr&?%ﬁflg@@ &L 3&uction was

queng’hed(gy %Ie agldit%)n%? s(gdit'm g%grt'onafel aqt'J:eous solution. The aqueous layer was extracted
with ethyl acetate and the combined organic layers were washed with brine, dried (magnesium sulfate),
and evaporated. The remaining residue was purified by flush column chromatography on silica gel
eluting with hexane/ethyl acetate (5/1) o afford 0.21 g (76%) of the title compounds as a colorless oil:
1H-NMR (CDCl3) 8 8.20 (1H, d, J =2.8 Hz), 7.99 (1H, 1, J = 5.9 Hz), 7.91 (2H, d, J = 8.2 Hz), 7.38 (1H, dd,
J=8.7,2.8Hz),7.25(2H, d, J = 8.2 Hz), 7.16-7.03 (4H, m), 6.93 (1H, d, J =8.7 Hz), 4.52 (2H, d, J = 5.9
Hz), 4.34 (2H, t, J = 6.8 Hz), 3.04 (2H, t, J = 6.8 Hz), 2.25 (3H, s), 1.59 (9H, s);

MS (ESI) m/z 480 (M + H)".

STEP 2, 4({5-Chloro-2-[2-(2-methylphenyl)ethoxylbenzoyllamino)methyllbenzoic acid
To a stirred solution of tert-butyl 4-[({5-chloro-2-[2-(2-
methylphenyl)ethoxylbenzoyl}amino)methyllbenzoate (step 1, 0.21 g, 0.45 mmol} in dichloromethane (2

ml) was added trifiuoroacetic acid (2 mL) at room temperature. The reaction mixture was stirred at room
temperature for 1 h and then evaporated. The residual solid was washed with ether, and collected by
filtration to afford 0.18 g (95%) of the title compound as white solids:

1H-NMFR (DMSO-dk) 5 12.86 (1H, br.s), 8.60 (1H, t, J = 6.1 Hz), 7.89 (2H, d, J = 8.4 Hz), 7.66 (1H, d, J =
2.8 Hz), 7.50 (1H, dd, J = 8.9, 2.8 Hz}, 7.40 (2H, d, J = 8.4 Hz), 7.25 (1H, d, J = 8.9 Hz), 7.22-7.04 (4H, m),
4.50 (2H, d, J = 6.1 Hz), 4.32 (2H, t, = 6.9 Hz), 3.06 (2H, t, J = 6.9 Hz), 2.26 (3H, s);

MS (ESI) m/z 424 (M + H)*, 422 (M - HY".

EXAMPLE 8
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bserved M5 (ESI) nmlz 427.96 (M + H)+ Exact Mass cal cd
for C23HL9CI FNO4: niz 427.10 5 EXAMPLE 4

W@-26(5{185BBIL ORO- 2- f 2- ( 4- CHLOROPHENYL) ETHOXY! BENEOVILB 24N /001135
O METHYLIBENZO C ACID 0 CI13s/ NOH 1 ' CQO2H -1 d
bserved M5 (ESI) nmlz 443.93 (M + H)+ Exact Mass cal cd
for C23HL9CL2NO4: niz 443.07 10 EXAWVPLE 5

@repared accordl ng to theprocedure descrl bed |n step
2 of t he synt hetic procedure of exanple 1 - 4 from
cll e

I 8@2 2- hydr oxybenzoyl ) am no] net hyl } benzoat e
anpl e 1-4) and 2-cycl ohexyl ethanol.
I\/IS (ESI) mz 387.98 (M + H+ Exact Mass
@ or C21H22CI NO4: mlz 387.12 20 EXAWVPLE 6
CHLORO 2 f(4 CHLOROBENZYL) OXYI BENZOYL} AM NO) MET
: Ad hdtd CO2H CI WO

200/5‘\’1%(9!567 o %1 QGT(/ﬂb%%Q)Q@nQQHE%meQ‘ﬂO 5(5 b nh 1) eyl
dlc%\?Oé\Btg é1 1p4$ Ccog gneph?lémmef ik enﬁ{lr X O mddecﬁl?)rrolrn?%ane 4(900 ml) was
stirfeg gtrrpqr@'qetnpg‘gmw for 1 hour. The mlxture was diluted wrth dlchloromethane (500 mL) and
washed 4 P 6fdr@hBricactiysioxy, Renza spdurh naldget diydohite aqeatsg300 mL),
anagﬂ‘ziétg @SégL)f\)/fBT Jc ﬁay«%r’w%% grf?egi%véf n%@h Hiuﬂ%ﬁaﬁé/ lancfrgotnaé'im.lﬂted under

g praoTS:  COPRRHENERESEoR 01 ABGOEe SRRLES § 500 o to
cordpolifds Bs @hileGROs2- f 2- ( 2- METHYLPHENYL) ETHOXY!I BENZOYL} AM N

"N EBENZDY A Pig Bh, d, 3 = 8.4 Hz), 5.30 (2H, br.s), 1.41 (12H, br.)

STEP 2. Methyl 4-{(15)-1-{(tert-butoxycarbonyaminolethyllbenzoate

A mixture of tert-butyl [(15)-1-(4-bromophenyl)ethyl]lcarbamate (step 1, 14.73 g, 49.1 mmol), 1,3-
bis(diphenylphosphino)propane (2.03 g, 4.91 mmol), palladium (Il) acetate (1.10 g, 4.91 mmol),
triethylamine (20.5 mL, 147 mmoal), N,N-dimethylformamide (120 mL) and methanol (180 mL) was stirred

at 80 °C for 16 h under carbon monoxide atmosphere. After cooling to room temperature, the mixture
was diluted with ether (800 mL) and washed with water (500 mL x 3). The organic layer was dried over
magnesium sulfate and evaporated. The residue was purified by flush column chromatography on silica
gel eluting with hexane/ethyl acetate (5/1) to afford 12.83 g (94%) of the title compounds as white solids:

"H-NMR (CDCl,) 5 8.02-7.99 (2H, m), 7.37 (2H, d, J = 8.4 Hz), 4.83 (2H, br.s), 3.91 (3H, s), 1.46-1.42
(12H, m)

STEP 3. Methyl 4-[(1 8)-1-aminoethvllbenzoate hydrochloride
Methyl 4-{(1S)-1-[(tert-butoxycarbonyl)amino]ethyl}benzoate (step 2, 12.83 g, 45.9 mmol) was

treated with trifluoroacetic acid (100 mL) and dichloromethane (100 mL) at room temperature for 16 hours. )

After removal of the solvent, the residue was diluted with 10% hydrogen chloride solution in methanol
(100 mL). The mixture was concentrated under reduced pressure and the residue was washed with
ethylacetate to give 9.40 g (95%) of the title compounds as white solids:

1H-NMR (DMSO-dg) § 8.67 (2H, br.s), 8.01 (2H, d, J = 8.4 Hz), 7.68 (2H, d, J = 8.4 Hz), 4.49 (1H, g, J =
6.9 Hz), 3.87 (3H, s), 1.53 (3H, d, J = 6.9 Hz)

STEP 4. Methyl 4-{(15)-1-[(5-chloro-2-hydroxybenzoyl)aminolethyllbenzoate
To a stirred solution of 5-chloro-2-hydroxybenzoic acid (1.2 g, 7.0 mmol) and methyl 4-[(1S)-1-

aminoethyl]benzoate hydrochloride (step 3, 1.5 g, 7.0 mmol) in dichloromethane (18 mL) were
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* amﬁ@-rﬁl&) IaEFh

cl'" ONHI ' CO2H 10 STEP 1. tert-Butyl

4-1 ({5-chl oro-2-[ 2- (2- et hyl phenyl ) et hoxyl benzoyl } am n
wopnstioyi3B benzoate To a stirred sol ution of tePCThBR0Y$001135

4-{[ (5-chl oro- 2- hydr oxybenzeyl ) am no] net hyl } benzoat e

(step 1 of the synthetic procedure of exanple 1-4,

O 21 g O 58 mmol ), 2-(2- nethylphenyl)ethanol (O 16 g,

and tri phenyl phosphine (0

S“‘Fcﬁsst"é‘b/? aﬂ%f“me@warelsowy» %a@v'%?mweﬁ thi@Fft'QrHatE;ﬂCM%O g, 10 mmol),
1-lgdrodbaactbaxly havae (HDBIY (165, g, 10 @moahg triéthyldn@@(.0 mL, 7.3 mmol).  After

behGEIREE Rt 51h, Ghe BEdi&H mnk?t@*e%s ﬁ&dhéor iR s QUET S aSH¥hate é&hgcr)#s solution (100 mL).

reacti on was d|t|on of so
T BRI SAEY S SSrSh e LB PO FYoIEs SH RS0 LI dfisrorigisne (50 mL x2).
Theggnbiret edaniciayers weardyashedwithdries @0mt)hadried (magneri.oh aifgie)nard

evép@bé%@s 'l‘ﬁf@ﬁ’é%ld\ﬁ@ﬁ&b@ﬁﬂ%dtbl]ﬂ@h kH&nn Qﬁdn%g(dﬁ%nbé)ﬁ@l elutlng with
enal ni

t
iy Pl Bt B B TE P el R BE aphy AT 1 oo
H-AMR(CDQ,) vsnteha hiexsinedeehy, J asat-al, @.4(-344 JaH, o), sfgb ong d Q. 267 Hz),

eseﬂgl% PéHihaezuwaa ?g%;grmge,%g@ 50 geﬂzagsg», 96499?%0
M%Es'em/Zﬁ?’i'\é’f@)@)? M1 91 (2H d, J =82 H), 7.38 (1

H dd, J =8.7, 2.8 Hz), 725(2H d, J = 8.2 Hz),
STEP @iq\?leZhvp@[( {.S()Uﬂt({Srgxloro@‘-rg% é é-lflddropﬁ‘envh]ethoxﬁueszgmmoZ}et%benzoate

HTo # stlrrjad s_olyglo%of'!&% yl 42{ %ﬁl([é?ﬁmorgf hy: rog@e?zgﬂaméay etﬁ%enzoa’te (step 4,
0. 1@ ES] 36 mmol), 2-606- @Monophgnyl eti2B0l ©ITER), 0.78 mmol) and triphenylphosphine (0.19 g,
0.72 arfhrdl) (f trBltdrétirgn 2-rhl3 whPad¥Bd H¥éDisNYodiedRyME REITZOY Y2 ARkbI) at

roo{nﬂg%ﬁét@}él lA% rg??\g %’[Ir%ﬁ ogernl 9 g g %t ugnrrr%x ur%ovJalsJ concentratfed Trifluoroacetic

heB% (7] "te WE@)?F’ ediie o e e ppleliop was @irred for 1 h, and
evdpstatep. IThe Ehrriéihlng resiud aspuiliel b flusticatrhoerosmedidyeaply ¢rsilicalbdl eluting
w.tmamﬁaceﬁe 1(%/%% QLS &y @bt (8 tildorBburki 9 Whie solios:

1 nperature he reaction m xture was stirre
HN@\%@P@'@)@@WKW d;i $H7-aHa. § HeiH.aydp88dizk8.01 Phed e 4ltgl 7.41 (2H, d,
J =301 Higl 7eas1Hvag hed. /b Bizet.ber.15 andny; bt a6t €d JBW 13;9 6.91-6.80 (2H, m),

s g EBLEd SR B S o i o5 o
—6ﬁHn;grs) 8.60 (1 H t, = 6.1 Hz), 7.89 (2H d, J:
MSAE®) iniz)i74 ® 68y (1 H, d, J = 2.8 Hz), 7.50 (1 H, dd, J
= 8.9, 2.8 Hr), 7.40(2HdJ:8.4Hz)725(1H
), 4.50 (2H

d, J =

6.4 -Gh herylle : ben0|c_acid

6 9T¢-Iz§tlrre<2$c2t6|or( @‘H;ethyM I( 1I\%31-(({E—Shl§>r012f[z @4 (M + H) +, 422
d|f|l§cMLp‘he &thoxy §e512 &h bé‘@)a@@éf) 3%1%%30 34 mmol) in methanol (2 mL) and
tetrgljydlf U(a{ngig EL‘EO:L %dfz‘g\? %u%\ ﬂrﬁww?n (2 mL). The reacton mixture

WaEStENEY BENBTYE JtaRar 3 N@d {E-PrEpOrRETAZ T regilue @ Dartiond between ethyl
acdiié {30 LI Ho% eitrlc abid adueodsidoltich. (3¢ ALt - Fiétoydankt pHasSvaslseparated and

the §£u?’eo_psr %ggeqpa%%%kgcﬁh flx Ltﬁﬁ%ﬁ%ﬁa@%@ f} AT I%'Oc?ékwgilﬁg%oq nlc(extlricts were

wa%[’ﬁa WE“ brlln%gsp Wdy (magnesmm sulfate), an concentrated The residual solids were

-'.‘ e | ) §

washed with ether, and dried in vacuo to afford 0.10 g (65%) of the title compound as white solids:

H-NMF{ (DMSO-dg) 8 8.53 (1H, d, J = 7.6 Hz), 7.90 (2H, d, J = 8.2 Hz), 7.54 (1H, d, J = 2.8 Hz), 7.51-
7.43 (3H, m), 7.42-7.30 (1H, m), 7.22 (1H, d, J = 8.9 Hz), 7.14-7.01 (2H, m), 5.13 (1H, dqg, J = 7.6, 7.1 H2),
4.30 (2H, 1, J=6.9 Hz), 3.13 (2H, t, J = 6.9 Hz), 1.41 (3H, d, J = 7.1 H2);

MS (ESI) m/z 460 (M + H)*, 458 (M - H)".

EXAMPLE 9
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di carbonate (11.45 g, 52.5 nmmol), triethylamne (7.66

nm., 55.0 mmol) in dichloronmethane (200 nL) was
werhesresisat room tenperature for 1 hour. The nPETAB®O5/001135

was diluted with dichloromst’hane (500 ml-) and washed

with 1 Mhydrochloric acid (300 nL), saturated sodium

hydrogen carbonate aqueous (300 ni), and brine (300

Seel-1-a S is & e d pressure.
YL}"dAaBoale)dumommmENEdlamctuh coI d hexane to afford

g (98% of the title conpounds as white solids:
DCl 3) 57.47-7.42 (2H, m, 7.18 (2H, d, J =

B, %E)H(ZH, br.s), 1.41 (12H, br.s) STEP 2.

(tert-butoxycarbonyl)am nol et hyl } benzoate 15 A

@- of tert-butyl [(1 S§)-1

pr onophenyl ) et hyl ] carbamate (step 1, 14.73 g, 49.1
mol ), 1, 3- bi s(di phenyl phosphi no) propane (2.03 g,
4.91 mmol ), palladium (Il) acetate (1.10 g, 4.91

STEP®] 5-Ghlorb-p2el MdrédieM@eth@d@Infootiic acid 47 nmol ),

NI\I-

g\ lﬁrr%‘é Cg 50(51%%861%%In§0]3%% ]S(BT&(?\IQ %gvérgg)t oro%%‘e&@}(e%)lol (0.23 mL, 10 .9
m”&i)nﬂgﬁﬂ%tl‘”éhydﬂ?et g pil @doRi hg™rng! f”d‘é’?ﬁdmé’%'&faé‘?"éﬁ@ mly js heated at 90 °C
in am ol bath &r 3 hass. diTheutationwikiareotal eourécﬁﬁl@ 10k €ijricanid aguasisesdlution (50 mL),
an%ﬁ@cté‘@klﬁreﬂ{yﬁcggcaﬁl(-sd(m@)( 2). Th (Q)Frﬂﬁéﬁ &ginﬁM&VersV%?’e \%s'hﬁndwlth water (50

LG e e AP B e P Bt ] B o rere washed

vitgerawiahe 1/ AR o S A S
"H- i’d@mﬁléoél ((Q,DCI(%BFPE fheg H?té & (‘Zﬁ '3391;?‘3%?? 2?"? 2 ?2#91 '7‘3)% 6.98 (2H, m),

478 @ by Szt'ziaé” ﬁz?ﬁtﬁr6§ %3.91 (3H, s), 1. 46 1 42
MS((ESIb-tn/zn?P4% IﬂSTEP 3. Met hyI 4-1(1 S)-1

-am noet hyl | benzoat e hydrochl oride Methyl 4-{(1
. Ib%nzoate (step

aapbiom id (100 nL) and dichl oronet hane (100
m.) Tﬁdtltlé e&potieIRe habate@adcoming @ thepiécedure ddstitied inaEp\iak example 8

f, ' uted with 10%
fmrﬁ SJ?]Eg)engé{ﬁ%&Prﬁeﬂngﬁoﬁﬁ %ﬁrﬁ? n %Jgnol (100 nmL). The
H-hiMKt (GP€ls)\ieBst5 ¢ thh d el 2-@Ha o8- 2n(dierd, d e @@ dlak 808-€94 (BHemad@7 (2H, d, J =
8.3l 7118Fio8 41, WRS.ovBDB e, W, 5125 (39 1, 9tV 18§, at78t B4, Ui, JIH 6/ 2.8 Hz), 3.92

95 { d whi t Iids: .
eH s iy éizs%ﬁas?g%&% b3 -EH o ) s 01 (2m o -
MSEIE&I)HQZ)457W|68 "(2H, d, J =8.4 Hz), 4.49 (1 H q, J =

6.9 Hz), 3.87 (3H, s), 1.53 (3H, d, J = 6.9 Hz) STEP

éhQO:I’O -[2-(4-

35 T’@F L eg‘t"i‘ﬁoP@d”% QTQB@VP%%PCW‘”SI"&'PH RIPEdWe ARPATASH {PséaR Ao example 8
fro:&@rhedﬁy(zﬁ{(ﬁ )-0-[({5/chBroraval(3- flmhmbdﬂ’}dxy ridig-2- ylﬁ‘)afb])nyl)amino]ethyl}benzoate
(st 5@ noet hyl ] benzoat e hydrochl oride (step 3, 1.5 g, 7.0

%Tml ) in dichloronmethane (18 nL) were WO 2005/ 105733
HNMF/([EB@%@)WH(EB d, 38 7drlz 888 (Wed,y =Rftlda), 8.04 (1H, d, J=2.8 Hz), 7.89 (2H,

d, JLéQHQBI @M A0 BRRENPYE-r 238 18E Ry l7aar7 o giH, Ah,de12 (1H, dg, J=7.7, 6.8

Y B0 91 %3&5%& 550k 15 ) =e8 %04, 10

MS’fEﬁI))n/ZfléﬁdJltH) ehyMardine (1.0 m., 7.3 mmol). After
being stirred for 5 h, the reaction m xture was poured
exnibPe di um bi car bonat e aqueous sol ution (100 ni).
—4ﬂe—oi‘gam c Iayer vvas separat ed, and the aqueous Iayer
1-H >3 AR FhUGRO (IBENE MINOYETHYEIBENEOIC ACID

-vllcarbonyllaminolethyllbenzoic acid

con‘ol ned orgam c layers were washed with brine (100
m.), dried (magnesiumsulfate), and evaporated. The
residue was purified by flush col um chromat ography on
silica geI eluting with hexane/ethyl acetate (5/1) to
afford 1.8 g (76% of the title conpounds as white
solids: 1 H-NI\/R (CDCIS) S 12 08 (1 H s) 8.03 (2H, d,

-— o~ N
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6.59 (1 H d, J =7.3 H), 512 (1 H dg, J =7.3, 6.9
Hz), 3.92 (3H, s), 1.63 (3H, d, J =6.9 Hz); 10 M5
wOBESisjioam3z 334 (M+ H+, 332 (M- H)-. STEP 5. ptVemiBaob5/001135
4-1(1 38
S)-1-({5-chloro-2-[2-(2,6-difluorophenyl)ethoxvl benzov
I}anino)ethyllbenzoate To a stirred solution of nethyl

CIS) 1O 5- chl or o- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
r@;ﬁw 0.12 g, 0.36 nmmol),
Q@ariophenyl ) et hanol (0.12 g, 0.78 mmol) and

trip Iphosphlne (0.19 g, 15 0.72 mmol ) in
tetr rofuran (2 m.) was added di-tert-butyl
azod rboxylate (0.17 g, 0.72 mmol ) at room

" tenperature. After being stirred overnight, the

t he Theetﬁlre d%pouvdw\eassvcﬂparled ewow@g tcsttw mm@dur& d¢sc¢beld in sem@ 5 of Example 8
fro@ el Al L1 -[(BRBIoo2IRirBkyBEh 26\ SniE bBthWBSN zPALS stdb @Gt Bample 8) and 2-(2-

chromat ography on silica gel eluting
ﬂugr!)‘%%%%gtﬂénwr/net .yl acetate (5/1) to afford 0.16 g (84%

MSSESH réz 456 M & HEorpound as white solids: 20 1H NWVR
(CDCI3) S8.17 (1 H d, J =7.3 H), 815 (1 H d, J =

STEP% AHHS) 1%5%’1!0(025_,2 (éiﬂuo\]opﬁerﬁl)e(iho ae-nz hdhdin & be(ltzmc a]ad_

HI ﬁ',sxe t)ltlg cg’@oom_d(\ﬁs paeparjd accgrdning Hztye pr%ceglire 8958639(’ mteprﬁof Example 8
frof nB@hy( 4H(+9)-1 digrchigro=2- 2F(Za‘lu0l©pi@nmyhoxymeezﬁ)yl{amwelthyl]bbnzoa@ (ep 1):

HN%(D&S%%U (S%H'Zg (H, d I\/B; é%r% 2%# (‘227% '@l% I-I]z}_g%)/ e S:fé%—i'_&), 7.49 (1H

dd.g = %0.R@H2), 743 H, d,J= 83Hz)739722(3H 7217 (2Hm 5.12 (1H, dg, J = 7.5,

7.09)7), :36 {8, Ch-@reo+zp 8[12 (421, 6 =digfHz) ase @re Ay ) &8 AHx VI benzov

' +b d T t d sol ut f
Mé%téw%_sfhﬁ(hg@%l\?{s 3ﬁ: d T Fzs(lzr(rs? sol ution o

di f |1 uor ophenyl ) et hoxy] benzoyl } am no) et hyl ] benzoat e
EXAnPEBR1E, 0.16 g, 0.34 mmol) in nethanol (2 nL) and
4-1£18]-1- BB AT SR SLE (T PG Bt estyIBENZS AdAMOIEVEEERSOIC AciD

aquegus solution (2 nL). The reacton mxture 30 Was
cstirgeld at roomtenperature for 3 h and then

atled. The residue was partitioned between et hyl
acet@te (36C%%-) and 10%citric acid aqueous sol ution
(30 nL). The organi c phase was separated and the

aque phase was extracted with ethyl acetate (30
m). e conbi ned organic ext ract s were washed with
STBP it et ({5athibeed- sheigl) etbibxd/Béredyllamintethyilbenzoate

c O n Qﬁ‘é"thl@ %n%und-rv@g pFeS%@%er%&lo tﬁesprmﬁﬁe d g'o ngtgltbf Example 8

oty ¢ &g(ﬁﬁwem& S e rordosioets ol Banple ) and 2.
mefrDBOYIGEn® 8.53 (1 H, d, J = 7.6 Hz), 7.90 (2H d, J
Ms;%E&-)%/zHéigimsz (1 H d J=2.8H), 7.51 7.43 (3H,
C7.42-7.30 (1H, m), 7.22 (11-1, d, J = 8.9 Hz),
7.14-7.01 (2H, m), 5.13 (11-1, dq, J = 7.6, 7.1 Hz),
ﬂﬁ?j&;{@iﬂw-({5-’0hloroe-fz-(amqugu?hewl)ethow\v‘@eqzovl}’amimo)gthﬁ|bgng|g]2ﬁcid

1. 4%nhd tAblconthountl was repark dccoihy {ofiSa prodativte 4&0rideVinsidilsor Example 8

fr°é%§e}$’gé@€§9 -6{8—{Té’rg-z%@'-\ﬁ%tpﬁer}{l\petf?oQQg’én}&/ﬁgﬁ%§o)ethyl]benzoate (step 1):

H-SMRIDMEO5k) GIEORE, 8-[-27.§ ¥z) FLAAIRORHENYE BT FISKYHPYRI= 2.8 Hz), 7.49 (1H,

dd, QU\'; $2. Sﬂﬁ} %BEW‘:I)—%M IND7BERNL LBENCOLG A6 06N m/S5.11 (1H, dg, J =
C02

760 Hz) 434 (2H, 1. J = 6.9 Hz), 3.06 (2H, t, J = 6.9 Hz), 2.28 (3H, 5), 1.33 (8H, d, J = 7.1 Hz);

MS (ESI) miz 438 (M + H)*, 436 (M - H)"
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F 5 STEP 1.

5- Chl oro- 2-[ 2- (4-fl uorophenyl ) et hoxyl nicotinic acid A
waoiaisuosr3sf 2, 5-di chl oronicotinic acid (0.30 gpCLAB2005/001135

mol ), 2-(4-fluorophenyl)et¥anol (0.23 nL, 1.9 mol),

and sodium hydride in oil (0.15 g, 3.7 mmol) in

N, N-di net hyl foram de (2 nL) was heated at 90 C in an

oil bath for 3 hours. The reaction m xture was poured

into 10%citric acid aqueous solution (50 nL), and
ExampLEC2 ed W|th et hyl acet ate (50 mL x 2). The conbi ned

I‘ELPT—I " B%NZOIC ACID

ted. The crude sol i ds wer e washed W|th
‘ er (10/1), and dried in vacuo to afford 0.31

B3 fCOae title conpound as white solids: 1H NWR
( ) 58.41 (1 H d, J =2.8Hz), 831 (1 H d J=
2.8 , 7.27-7.20 (2H, m), 7.08-6.98 (2H, m, 4.78
(2H, Y, J = 6.8 Hz), 3.15 (2H, t, J = 6.8 Hz); M5
(ESI)' ' mz 294 (M- H-. 15 STEP 2. Methyl 4-{(1
S)-1-[({5-chloro-2-[2-(4-f
sTER@ngRhenyi 98t BQ:KM}OFWIEJ(Ajth&h\?l’ohenvl)ethoxv]benzovl}ammo)ethvl]benzoate

vt R Bk ORLAR oES EES RS C b e U AR 5 hExemple

fror@tn'@ﬁxyw {@fS) é%ﬁﬁﬁpré ngydrp)fygemzoyl)ammo]ethyl}benzoate (step 4 of Example 8) and 2-(4-

mefhyiphdn@yetaiol 2- (4-f 1 uor ophenyl ) et hoxy] ni cotinic acid

4@ '“%Q _H-NI\/R(CDCIS)SS.45(1 H d, J =228

Mlﬁz)g'%éz D' Hf—l J = 2.8 H), 8.03-7.94 (3H, m,
727(2HdJ:83Hz)718708(2Hn’),

H - fﬁﬁb tltls] comp@ur% wa% g%p’a“éa acg’rdﬂ to tl(e?ﬂ‘l»ce&)r dlzltgd (n?stép elof Ex%mple 8
fror(n mejlhyl'fb%)S ééS g%gfg, g& %L r(lqe(ﬂ?l}rlphenyf)ghol)_(%?)énzcl)\y//ﬁalélm)%et?]yl [Enzoate (step 1):

H -SMRIPIED o) Glsl4a v+, A-J 27.6 Hz)f'/f asqeiopheag)-ey, nex yiHpyY,ui=d.eHz}, 7.50 (1H,
dd, Jﬂe}é?%mﬁﬂé i 59l C#W ﬁiP'dCJ aﬁbﬁu ﬂ‘z?gh' 4118 8.1 Ha), 7.07 @H, 4,

ar acco
o-§30R9 PR o Bk B %ﬁ‘hﬁﬁl T2 o aP e - BSpn224 .ol
1.38)3HLd,[J(H @S e or o- 2 [ 2- (4-f 1 uorophenyl) et hoxy] pyridin-3
MS( g%{@gr@@;m]rmpmsgmeppyl}benzoate (step 2): 1 HNWR
S854 (1 H d J= 7 Hz), 8.36 (1 H d,
J=2.8H), 804 (1 H d J=2.8H), 7.89 (24, 30
_XeLn.n_EUE_Bs 3 Hz), 7.43 (2H, d, J = 8.3 Hz), 7.33-7.24
v

dBENZOY2IAMINGTETIH)BENZDII ACID

. , t, = 0. , . , ,
C|6.6 37 (3H, d J =6.8 Hz); M5 (ESI) mz 443 (M
N @ H-. EXAMPLE 10 35
477 Fé) P%S* CHLORO- 2- [ 2- ( 2- FLUOROPHENYL) ETHOXY] BENZO
YL} NO) ETHYLI BENZO C ACI D WO 2005/ 105733
PCTMB2005/001135 38 OCI CNI~ OH' CO2H F STEP
STEP 1. ML’L‘ILA-HZE) 1;(3|§ -chloro-2-(cyclohexyloxy)benzovyl]laminolethyl)benzoate

IS?W O'i'-heet(tlﬁlécd?rmoﬁ}{d%ag b aréd?atlclt':tli)rb‘i% %gﬁ%alﬁé 5&6%%@%%9\5'0} BlEnple 8
o FRlTg LG ERee Brovetre TS e DR e e Bp £ e  and
cyckewapdle 8 5 from met hyl 4-{(1

MSPESILmIz4Ps @l @y ari2nydy.oxybenzoyl ) ani no] et hyl } benzoat e
(step 4 of Exanple 8) and 2-(2-

STEP 2. 4-({1S)-1-{[5-Chloro-2-(cyclohexyioxy)benzovyllaminolethyl)benzoic acid

The title compound was prepared according to the procedure described in step 6 of Example 8

from methyl 4-((15)-1-{[5-chloro-2-(cyclohexyloxy)benzoyllamino}ethyl)benzoate (step 1):
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fl uor ophenyl )ethanol: M5 (ESI) mz 456 (M + H+. STEP
2. 4-[(1
wepesA0§7533 Chl or o- 2-[ 2- (2-f 1 uor ophenvl ) et hoxvl beaTasiopsen113s
i no) et hyl | benzoic acid 10 Hde title conpound was
prepared according to the procedure described in step
6 of Exanple 8 fromnethyl 4-[(1
S)-1-({5-chloro-2-[2-(2-fl uorophenyl) et hoxy] benzoyl } am
H1Nh/t§9 (BVROtd)eaBodHt. @, (sT.piz)1}.91 (RBHH, NVR.2(HAMB®BO0 ¢6), d3) 82.818z2), 7.51 (2H,

q, ﬁls'z"Hz)dM?](m Jd d- b‘é}aaﬁz 87'-’23((?1h*d S’tséH- §1738H23q JZ7%771 Hz), 4.59-

4%3“"‘72&18?#?“6“ yos. 9 %“nf@)”a?@'ég’f’/ ZQH(ZBH ,
MST(ES] i 08 ({ 2H)", 490 M5HL2 (1 H, dg, J = 7.5, 7.0 Hz),
:436(2H t, J 6.8 Hz), 3.12 (2H, t, J = 6.8 Hz),
gE 7.0 Hz): 15 MB (ESI) miz 442 (M +
.. EXAWPLE 11 4-[(1
4-(QS-1418 cmmemmmm:rownmm IFAWNDFETHBE R ‘
| NOGETHYLI ENZ(]CACID ON O | / OH Q02H vl 20

Cl
ﬁﬁﬁ? chI or o- 2-[ 2- ( 2- net hvl phenyl ) et hoxvl benzo
vl }a no) et hyI | benzoate The title conmpound was
prepaked according to the procedure described in step
5 of Exanple 8 fromnethyl 4-{(1
S)-1-[(5-chl oro-2- hydr oxybenzoyl )am no] et hyI }benzoat e
STER dyetiayl 461 e igyshie 3apethyiputp i -

'V)S G'Eec—‘ﬂtlaa cdﬁpbuﬂbﬁr?as(oMpé?reh‘l)acbordmg% tl%r;ﬁ&:eaure ﬂes[cﬁb]adlnstep 5I of Example 8
0 OV
T e AT VI

meﬁd@@}f"rd? Ay to the procedure descri bed in step 6 of

MEEanplal08(M £ HFmM et hyl 4-(1
S)-1-({5-chloro-2-[2- (2 nmet hyI phenyl ) et hoxy] benzoyl } am
I 1 6 :

(1 FFhe t@e cq]’np;ou@ @sfﬁze))aret‘}’aoq:grd(‘]g_to}-the pl’@@dld’d des@rlbed & s%p 62)f Bxample 8
froHZﬁathyl74 (‘(H%) @%Hchl@’ro 2l3 me&ylgutdﬂ?)))enzzw]ar%ln()}lath{/'lbber@izoatd stepa) 9

1{@ Dmsgge)(aésﬁ qH dJJ @%H@ ]_.%(gHg éﬁsqm 7158 (w c_1,J6=296Hz) 7.55-
7.46129H, m2,.728 ({8 Hl,J 9.9 HY), BB ((B g, 1 7.6, @91—71 ), 1.08iZIH, 1,NB 6(HED),)1.76-1.54
3m15§, gm—( M g eLBH?, 6‘5";6(3&'\4 3= 'é')mz) 6’@ 3Q0p) 13133

/1 B2005/ 0011 AR
MSSJ-SH M(z(380 Mt BRc388 'Y‘z {4 I\/ETHYLPHENYL) ETHOXY! BENZOYL} AM

| NO) ETHYLIBENZO C AC'D O Cl (% H1%0O C02-1 5 STEP
Exl\mphﬁfhy' 44(1
40 LBElQ,ZJE..(A QHLOF‘OPHENYL))QI’HOX Xllgu hosgxyl benzoyl }am

oTTTZ2o0UT T

YLICARBONYL)AMINOIETHYLIBENZOIC AGID

o
NG
N"oH

CO,H

Cl
STEP 1. 5-Chloro-2-[2-(4-chlorophenyl)ethoxy]nicotinic acid
The title compound was prepared according to the procedure described in step 1 of Example 9

from 2,5-dichloronicotinic acid and 2-(4-chlorophenyl)ethanol :
1H-NMF{ (CDClg) §8.38 (1H, d, J = 2.8 Hz), 8.28 (1H, d, J = 2.8 Hz), 7.35-7.12 (4H, m), 4.75 (2H, 1, J =
6.8 Hz), 3.13 (2H, 1, J = 6.8 Hz)
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The title conpound was prepared according to the

procedure described in step 5 of Exanple 8 from
worbisyosx3{ (1 PCT/IB2005/001135

S)-1-[(5-chl oro- 2- hydr oxybeinzoyl ) am no] et hyl } benzoat e

(step 4 of Exanple 8) and 2-(4- nethyl phenyl)ethanol :

10 M5 (ESI) mz 452 (M+ H)+. STEP 2. 4-f(1

S) - 1- (f 5- Chl or o- 2- f 2- (4- met hvl phenvl ) et hoxyl benzoyl } am

[ no) et hyI I ben20| c acid The title conpound was prepared

: eth 18 e falidroblodbeismyliehed dyidiss-ep 6 of

lt’%% Ia#lm eth Ib%ggt I:]I)'/Tlétﬁ e e XYy benzoy am no
TR S0ean G eoaiet SIS Y REREOTENB AR BPs Gonhe Erampie

frofd,5-adh|ora3e-[2-(Fciioréhpnyl) gth &Enic Rikic acid &ﬂepd) &dZnéHIWM (1B60 (1
amhbetﬂyl]bénzoat@h)/grokﬁarbde gste'é@ of ﬁxa‘ﬁ'\;le? J =8.9, 2.8 Hz),

H ?\IMMC%QH 3844 131 & J8= 248 *#238 1941y 7 p{nga)da oé7 % éHimHZ)BS 7.88 (1H, m),

7.35:713 (4H, miy),7.1der,0402H; mj,. 5630-56159 1HHZY), 4.8h-Be¥ (e Hh), .90 BH=)B.08 (2H,t, J =

43,200ty J = 6.6 Hz), 2.24 (3H s), 1.36
6'6?%}4?'3;,3%‘1& 2°9ﬁ VB (ESlg n z 43§3 (M +)H)+, 436 (M

- H-. 20 EXAI\/PLE 13 4- ((1

hedzoic acid

ENZﬂeCmI@grQourQ s képlaﬂed Q@Q%E'to tﬁe ;5&5&%1: des%’cteaw st E{cff Example 8
o 1501 BT Bt L BRSSO PRI o R WY B orost

(step 25 The t|t| e conpound was prepared according to the
Hﬂmqgmgb (g%%%qrdm@dum fibeRaPAl o, FX 3RS 882 (H, 8= 2.8 Hz), 7.88 (2H

d J57 81 f—’)( 64 {%Hoﬂls 8= 847 5%y 5B S b )%P&%P%r’mﬂ % BahFbAPR(RH. 1 )=
6.4, 895 £Hof, Jevatal, a. 38}3Had|,dl Ty|tphexanol : MS (ESI) iz

543,3’5§|i(11M4!59@1+H)*44154 (gMiy. H)-. 30 STEP 2. 4-((1
| oro-2 (cvcl ohexvl oxVv) benzovl | am no} et hyl )b
enzoic acid The title conmpound was prepared accordi ng
EXAMPLE# procedure described in step 6 of Exanple 8
4-{1(1erPm(ﬂ‘»&ill-hLM)hoéb'-fﬁ/IéiH\la)(z-ﬂ!HENYLETI)-I\k()L)AMlNOllliYRIDIN-s}: thyl) b

~{ |-5> =2 yl oxy) benzoyl T am no} et hyl ) benzo
Y iGAEBORI Rl 4 3’ PCT/ | B2005/ 001135 40

o1t *dsDNSOde) 5860 (1H d J=7.6H), 7.91
PN N Y= 8.2 Hz), 7.60 (1 H d, J =28 H), 7.51
N CO,H

=8, 2Hz), 7. 47( 1H, dd, J=8. 9, 2. 8Hz) , 7. 23( 1H, d, J=8. 9Hz)
7€MH, dg, J=7.6,7.1 Hz), 4.59- 4.44 (1 H, m,

5S 85(2H m, 1.70-1.10 (8H, n), 1.48 (3H, d, J
Hz): M5 (ESI) nz 402(|v|+ H) +, 400(|v|- H". 5.

BEN-Z@ @IFI‘A@@ltIOl@fN 5- cﬁghlofong;im@@gxpl{(Syn Commun 1989 19,553-9,2.0 g, 10.4
mmol) and methyl 4-[(15)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 8, 2.35 g, 10.9 mmol)
in dichloromethane (10 mL) was added 1,1’-carbonyldiimidazole (CDI) (1.77 g, 10.9 mmal) in small
portions.  After being stirred overnight, the reaction mixture was poured into water (80 mL). The
precipitated solids were collected by the filtration and dried. The crude product was purified by flush
column chromatography on silica gel (100 g) eluting with dichloromethane/ethyl acetate (20/1) to afford
3.4 g (93%) of the title compound as white solids:

"H-NMR (CDClg) §8.42 (1H, d, J = 2.6 Hz), 8.10 (1H, d, J = 2.6 Hz), 8.04 (2H, d, J = 8.6 Hz), 7.46 (2H, d,
J =8.6 Hz), 6.82 (1H, d, J = 7.3 Hz), 5.40-5.30 (1H, m), 8.92 (3H, s), 1.64 (3H, d, J = 7.0 Hz);
MS (ES!) m/z 353 (M + H)*, 351 (M - HY.
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10 STEP 1. Methyl 4-((1

S)-1-f[5-chl oro-2-(3-net hvl but oxv) benzovl | am no} et hyl)
woemsnasBs3The titl e compound was prepared accoPdimBRod®001135

the procedure described in4®tep 5 of Exanple 8 from

met hyl 4-{(1

S)-1-[(5-chl oro-2- hydroxybenzoyl ) am no] et hyl } benzoat e
step 4 of Exa Ie 8) and 3- rrethyl butan 1 -ol: M5

STEEZ WPy Al ore2-Imethvi(2-phengeihvhamingipwidin-3-

y}:ﬁtboﬁﬁ)ﬁgbe]émylmé@oae(S met hvl but oxv) benzovl | am no} et hvl)
benA%lﬁuréet rﬁe Ll% 4l {Rz %ngm&bm/qd|N\@?Iéogrbgr%rﬁgo}%ﬁﬁ)genqpﬁg(step 1,

r OCG ur e
159 ;ngrﬂ zﬁét? %})I’ [2-(4- chlorophenyl)ethyl]amme (64 mg, 0 47 mmol) and potassium carbonate (88

mg8.64 th@Bph b-N J-Bimethlomeanilde((8.5 me) Wad Heated atypd ethipo1d Hoarsi nAileecooling,
thetrmMLr)s kag Eeﬁﬁikﬁed(bgﬁn@&t é‘tﬂyl acktald ENWat(eme e lc5ay§r whb séplard'ed washed

wngrmj! dne%m@r guh1 syl'fazqs t%edap/ora}{%il §I'|Le re L5|f| ﬁby”asl'bcolugm
chrﬂmgtog'aphy))n siipapel e(u]_ng-wlthdjquang/ethyl ‘aee@ate 6/19to}qﬁ9rd 1@ 109 (7@2Hf the title
cotpoudd:= 6.3 Hz), 1.76-1.54 (3H m, 1.46 (3H d, J =

1.6.9 Hz), 0.87 (3H d, J =6.1 Hz), 0.86 (3H, d, J =
HAMR (ppgzl?) S,géo(sgél(gl-t, ﬁ’i)’z&@éﬁ"’(jr\)‘f _12.;53-1;)’, 7.g68(gH(cMJ = 8,4)Hz_), 7.30-7.00 (7H, m),
5.358ANPILE ML B.9R%3H} o), §.83-3.38 (2H, m), 2.80 (2H, 1, J = 7.0 Hz), 2.62 (3H, ), 1.33 (3H, d, J =
6.9%)1.1- [ (f 5- CHLORO- 2- [ 2- ( 4- CHLOROPHENYL) ETHOXYI PYRI DI N- 3
{(L} CARBONYL) AM NO ETHYL}BENZO C ACCD 0 CH3 d N I;
Zzz H N OC02H d STEP

9leihsllbenzoic

ac,a”he title corrpound was prepared accordl ng to the

pr o?lgedth‘l%? nQp%ﬁr?J \A/ag%%pelgd §Jc§.@m% é)Q;Ie E&‘&HRE Sesgrlbeg% sfte’p%rgf Example 8

oroni
fro'? "(eliwtfhﬂ(@ép(ﬁeﬁ?ﬁ?et‘ﬁg‘ﬁ'@ phenyjetiyagipelpvighicP3) S 8.38 (1
yi}derbool)adinaletBy}8ertdzdte (s8p20 (1 H d, J = 2.8 Hz),

oot 01y €504 by g9 o .0- v 75

d, PSP HBR0G5RE0HN 4354 Hel 7 SFERO HH, b1 (1H4dq, 0 £ 8.1, 7.3 Hz), 3.64-3.44 (2H,
m)2eole. fo($RnoM.areH,2; § 27.6 4z hl or ophenvl ) et hoxyl pyri di n- 3
MS\-/&E% p@r@gwta)_@r%@metmyl }benzoate The title corrpound

e

S’ prepa according to the procedure described in
step 4 of Exanple 8 5 from
EXBMELE 67 0- 2- [ 2- (4- chl orophenyl ) et hoxy] ni cotinic acid
4 [((1 8f. £Rs. éML@ﬂ‘S{zJW%FsWMEﬂ-t\[L(:SIrC@Héﬂ)mémbhmh&ﬁéﬂ@mamzoIC
drochlori de (step of Exanple 8): I H
44(1Hd :28Hz)819(1HdJ:28Hz)
(2H m, 7.95-7.88 (1 H m, 7.30-7.18 (4H,
.04 (2H, m, 5.30-5.15 (1H, m, 4.84-4.67
CQ)Q—I(BH s), 3.08 (2H, t, J = 6.6 Hz). 1.37
0 Hz) 10

STEP 1. Methyl 4-[(15)-1-({5-chloro-2-[{cis-4-methylcyclohexyl)oxylbenzovllamino)ethyllbenzoate and

methyi 4-[(15)-1-({5-chloro-2-[(frans-4-methyicyclohexyl) oxylbenzoyllamino)ethyllbenzoate

The title compounds were prepared according to the procedure described in step 5 of Example 8
from methyl 4-{(1 5)-1-[(5-chloro-2-hydroxybenzoyl)aminolethyl}benzoate (step 4 of example 8) and 4-
methyleyclohexanol:
cis-isomer,
1H-NMR (CDCl3) 6 8.43 (1H, d, J =7.4 Hz), 8.19 (1H, d, J = 2.8 Hz), 8.00 (2H, d, J = 8.4 Hz), 7.45 (2H, d,
J=8.4Hz), 7.43 (1H, dd, J = 8.9, 2.8 Hz), 6.89 (1H, d, J = 8.9 Hz), 5.40 (1H, dqg, J = 7.4, 7.0 Hz), 4.75-
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STEP 3. 4-{(1

S)-1-f({5-Chl oro-2-12-(4-chl orophenyl ) et hoxyl pyridin-3
woybjsaasanyl ) am nol et hyl } benzoi ¢ acid The ti PC®1B2005/001135

conmpound was prepared accordding to the procedure

described in step 6 of Exanple 8 fromnethyl 4-{(1

S)-1-[({5-chloro-2-[2-(4-chl orophenyl ) et hoxy] pyridin-3

-yl }car bonyl ) am no] et hylgbenzoate (step 2): 15 H NMWR
46@[(1*75@@@9%" 810092(% o), 181 £3H7d71=|-?z<)H2)83@43+dﬁ H:= 6.8 H2)
Ms=(E§| &/zHBbJ(MSHQZztz(slMHH J =2.8 Hz), 7.88 (2H, d, J
4er) 7.40 (2H, d, 'J=28.4 Hz), 7.30-7.20 (4H,
n%>‘:“09(1H dg, J =7.7, 7.0 Hz), 4.59 (2H, t, J =
"HEIMER (ERY;) 53. 4805 1H,2H| = 1.4 HJ), &1H(14, &1 ¥ 2.9H2zBB.00 BaH, d,dl, = &3 Hz), 7.43 (2H, d,

E&ﬂ?g& 34 (WP 46,5 8.0, B1071,£+893 (1M, &, JHDsto 1A 2 Ba(Mh, 1o D=7.4, 68W1z), 4.30-
12 f{ oy gl

oo 3.8 GBI £ RN A R 0 20 1
m)- 1315-OyacH{ SARBCONA (BAM, NOBE YL} BENZO C ACCD 0 CH3 N d

m SIEP 1. Met hyl
Mmé?hysﬂ)&gm?fgﬁgl%a cﬁ oropyri di ¥ 3-vl)carbonvl | am no} e

thyI ) benzoate To a stl rred solution of
y A-liq ethylgyclohawoxvienzepaminpiEglibenmic acid

Théﬁ@'cpcﬁln@w& prép?reé cd'tmliﬂg)o 8 protBaliia bscbdd(rlstep 6 of Example 8 from

meB L RS Sh Y el NS AL S M kSEE AR ing

" -HMR)(DMES- BT (14,1d, J € artiblan y O tl (2Hm, da8dl ie) (7RI H, (d1J FZ.6 ¢iz), 7.51 (2H,
d, 108, QHWL@ (1Hndd5.§mb h, 2,098 t7, @Qﬁ—l dAJ‘I @ﬁ HRes. Q@uﬁtaqrw% 6.9 H2), 4.83-

action
LGS A e o TN S RN 0 A Y
M&(Eél)fnrzwﬁﬂ\wdﬁ AiadMddl.ed. The crude product was
purified by flush colum chromatography on silica gel

EX el uting with dichloronethane/ethyl acetate
to afford 3.4 g (93% of the title conpound as
- -1-5- | AE[ ST YS) OHERYLAQOXYIBENLOYIIAMING)ERHELIBENZOIC

fl‘a?ﬁ I§0

6 Hz), 8.04 (2H d, J = 8.6
Hz), 6.82 (L H d, J =7.3

4B 1-65-6 R

Achiz) , 810(1H d, =
) .o 7,46 (2H d, = 8.6

cl 140:5.30 (1 H, m), 3.92 (3H s), 1.64 (3H d, J
) y4
B2005/

2.
8.

5 M5 (ESI
05/ 105733 PCT/
4- { trans
S)-1=[({5-chloro-2-[ne
-3- y}carbonvl)am nol e

mz 353 (M+ H+, 351 (M- H)-.

001135 42 STEP 2. Methyl

05
hyl ( 2- phenyl et hyl ) am nol pyri di n
h

t
t hyl } benzoate A m xture of

t hyTl'i)élHél Z@ﬂ:to&no(vﬁab (bﬁapéred ac]:&relngr@ the(hrédeLImﬂés):nbd in step 6 of xmple 8
fror{'\ %e(h@l’ﬂh%?ﬁ ‘ﬁ@ *&ﬁ&x lﬁ[@%ﬁkﬂ Jwémlﬁao}{eﬁ/g)o%engylfak my%e%g’[e (step 1 of

0 as? um car bonat e
nmet hyl f or mam de (1 5 n) was heated at 100 C for
"H- N&Rhmee ) /%fa};ser(weqi 4 NG e (ke gur£ €.3\Ma5 7Ba(1Hi & luanerty), 7.51 (2H,
e acet at r ye
o, PELARED AN o apel AL @?g,rggﬁm 1 TOLHGrIANNE JAYEY 6 W, 445

4.39 (ﬂl"\‘ B @ 18498 %Va‘bdﬂ&ﬂéé CHP AW HE 43I de’ na8 Hput- 143"1 éQJI(3Hy“) 1.15-0.95
(2H, matBsgaM, Wy 6.4 hg)pmat ogr aphy on silica gel eluting

[ et-h c tate (3/1) to afford 140 ng (72%
S RFITLA Dbyt
EXAMPLE 19

4-{(19)-1-[({5-CHLORQ-2-[2-(2-METHYLPHENYL)ETHOXYIPYRIDIN-3-
YLICARBONYL)AMINOIETHYLIBENZOIC ACID
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10 1 HNWR (CDCI3) S 8.40-8.22 (2H, m, 8.17 (1 H, d,
J =2.8 Hz), 7.96 (2H, d, J =8.4 Hz), 7.30-7.00 (7H,
waReos/19535-5.15 (1 H, m, 3.90 (3H, s), 3.63-3PBBIEDHE/N001135
n, 2.80 (2H, t, J = 7.0 Hap, 2.62 (3H, s), 1.33 (3H,
d, J = 6.9 Hz). STEP 3. 4-{(1
S 1-1 ({5-Chl oro-2-[ net hyl (2- phenyl et hyl ) am nol pyri din
3-yl }car bonyl ) am nol et hyl } benzoic 15 acid The title
co ug'de was prepared according to the procedure
N in step 6 of Exanple 8 fromnethyl 4-{(1
3- €8kidr o- 2- [ met hyl (2- phenyl et hyl ) ami no] pyri din
- 3- car bonyl ) am no] et hyl } benzoate (step 2): 1 H NWMR
( GYsas 9.06 (1 H d J=8.1H), 815 (1 H d, J
), 7.88 (2H, d, J = 8.4 Hz), 7.55 (1 H, 20 d,
ottthydeiniadh Hz) . 7. 30-7.10 (5H,
p?)dh vg%lpre red

. iccaic)hn? e ;agdegure gascéa é%sgep:aémf Example 9
fron(nfggrc)uchm@cqt@g aelﬁ/pqd etwg;eergmthanw EXAMPLE 17 25

H‘fﬁgﬂ‘@ BEGE AT 0 d SR B AT I BT -
72k T/ PBENZGPEH- A D O O CNOH-0O CORH

MSCESI) G292 (M + NEL499IM4H[.(1 S) -1
-(f5-chloro-2-r(cis-4-nethvl cvcl ohexvl ) oxyl benzovl | am

Horo=—: f vl ) oxvl benzo
ltoafbbaytyami zoate The t|t| e conpounds wer e
pr epry e c@%omodmaagrap@rea BRofihg CaREL6-c8 RS BéstiRd in spSitof Bxample 8
o e bR e e et e et icoa
am(”g?t@ﬁ Q'DZ e'y%ra?mﬂﬂée ieP &i® E’@mp'ﬁ@i hyl cycl ohexanol :
"HAMR (EBOIIB8:44 (ﬁﬁdﬂ*i\ﬁ/ﬁ)(%ﬁ)d §_§-84=?2) 630- E'oo@n-l ), 7.96 (A, d, J =
N e T s e A Sygho s - sar

2.38 (B, 91218 @), V669% 1 H, d, J = 8.9 Hz), 5.40 (1 H,
dg, J = 7 4 7 0 Hz), 4.75 VO 2005/ 105733

ST /I g’ -[2-(2= ;‘ 3'_- viJe tHx pylidi § Ic b e 1ét IJbenzoic acid

d jhe_tltlg coznprqgl)d was mp%rEdsmcorﬁqw%toli@(pr?oWupe 111)sg|:nbegr @gtep [orof Example 8
frorhl)ne;hylt#{(i]l&q 1 (Sartero-2-[24 bl HeGDEh Ay 1 fridd- 3B} cdriboriyl)antholedhyfbenzoate

(Stg% 8.19 (1 H d. =29 H). 8.02 (2H 'd. ) =
8 %743?2H d, 23 =834, 738 (1H dd J
H-iMB (DMSO-dg 187 Ui H6 0.0/ 1.1 Hpy, 8.38 (113, do) 828 Helg $.01 §Had JER-8412), 7.87 (2H,

d, ﬁcqs 3 812)77. 41 (8H, HJ 88]3Iz-bz) 740395 4H27), 615 6lo1 (H, m$43F (B = 6.8 Hz), 3.03

, 8 {2 (2H m, 1.58 (3H d,

gr? y éaﬁ% NEQ%IK i%% %51 %]H (1 15- 3?96 (2H,(n),

Msdeggm(zgpp + HY, 437 @4 4HE ) ;. VB (ESI) mz 430 (M + H)+,
428 (M- H-.

EXAMPLE 20
4-((15)-1-{[5-CHLORO-2-(3-METHOXY-3-METHYLBUTOXY)BENZOYLIAMINOIETHYL)BENZOIC ACID

0
Reaas!
oH CO,H

?

STEP 1. Methyl 4-({(18)-1-{[5-chloro-2-(3-methoxy-3-methylbutoxy)benzoyllaminolethyl)benzoate
The title compound was prepared according to the procedure described in step 5 of Example 8
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10 STEP 2. 4-1(1 S5)-1
-(5-Chloro-2-[(cis-4-nethyl cycl ohexyl)oxyl benzoyl }am n
wo paishysBbenzoi c acid The title conpound was pPEPAB®AS/001135
according to the procedure 4described in step 6 of
Exan'ple 8 from nethyl 4-[(1
S)-1-({5-chloro-2-[(cis-4-nethyl cycl ohexyl ) oxy] benzoyl
}amii no)et hyl ] benzoate (step 1): 1 H NVR (DVSO d6) 6
frorg meghyl(44{(11§)-1-H5-clgore-2shydrorypanzo argnowtwipenaoat%(step 8 obFxagple 8) and 3-
me%ofyzB rﬁ&th)}lﬂzutadﬂoﬂ = 2.6 HZ) 7 51 (2H d, J 8.0 HZ)

"H- qu Cé@@@ Q:E(H* dd.g] 631142) guh(m Ag_ %1 £H, %51 218%@2 7145 @H, d,
J =84 Hy), 7.31 ( %dddgz%ZB‘lHZm%(ﬂHﬁBJ@B%‘iZQ BH5 (11, da, 1 =48, §3|H¢Z) 4.25-
415‘&2l+]m?\'/13@1 %#@)}31@(3(%%)(1%}418&(2%;2 B5 3#12&,.1 M@k(zﬁhb @H, 3), 1.18 (aH,

’S) 1- ({5- CHLORO 2- [ ( TRANS- 4- I\/ETHYLCYCLO—|EXYL) OXYIl BENZO
MSYES$IAWIZ4BIOMETHYI4B3BENZN.C 20 ACCD O Cl |Ii H~-C O
cl.ohe

CO2H trans STEP 1. 4-f (1
A LC oyllamino th‘n 1 %(r}éom acm;o

pr e“p'fwt@elcca@@mddvaﬁ grepyed preorgingiodhrnresedius despiined injsipr Srogfxample 8
fror nithylEX@IER I -g5-8nhlord3-(3-methioxyest rhgthylbdtoky) BengzlyHalino}ethyl)benzoate (step 1):

PSR PGAZ G B St BT ot~ B APz d BN T, .0 -

2.8(HRIVBGR (16) d,5 =B.582),(7148Hi H, dd, JJ- 0, 286-12}42)29 (TR, @1 {(RH2) B, 1611H, dg, J =
757, @H% A"Ze)zx 0672@%)(910633H%) 1b7.78. Lﬂ-l h‘;)1’.467(3|'5)1§ \(%Hg Hz)d1 11J(3H s),
119 (3 '=91Hz) 515(1H dq, J—7'6 6.9 Hz), 448-
MSAKES!O)m(zJ&zHMﬁw*,4281!\$=l1).'-98 (2H, m, 1.77-1.62 (2H, m,

1.47 (3H, d, J = 6.9 Hz), 1.42-1.20 (3H, m), 1.15-0.95

|=2 m) 0.88 (3H, d, J = 6.4 Hz); M5 (ESI) mz 416
M- B WPLE 19 4-{(1 S
b 4.0 I £ ‘\ ‘\

35\&} RB(]\IYL) AM NO ETHYL) BENZ(] c ACI D WO 2005/ 105733

cl /001135 44 OCH3 CIN NOHI ' CO2H CH3

H. %mr 0- 2-[ 2- ( 2- net hyl phenyl ) et hoxyl ni coti ni c

aci d\The title conpound was prepared according to the
proc e described in step 1 of Exanple 9 from

2, 5-di chl oronicotinic acid and
2- (2 nethylphenyl)ethanol 5 HNWR (CDCI3) S 8.42 (1

( 2 HThetmle gorripoqndzNaﬂﬂeparzd @gor(ilgg_rio tI?De) procedure descnbed in step 5 of Example 8
from methyl 4-{(1 5)-1-[(5-chloro-2-hydroxybenzoyl)aminolethyl}benzoate (step 4 of Example 8) and 2-

isopropoxyethanol:

1H-NMF{ (CDCl3) §8.44 (1H, d, J = 7.7 Hz), 8.15 (1H, d, J = 2.8 Hz), 8.01 (2H, d, J =8.2 Hz), 7.47 (2H, d,
J = 8.2 Hz), 7.37 (1H, dd, J = 8.9, 2.8 Hz), 6.90 (1H, d, J = 8.9 Hz), 5.38 (1H, dq, J = 7.7, 7.1 Hz), 4.28-
4.20 (2H, m), 3.90 (3H, s), 3.82-3.75 (2H, m), 3.58 (1H, sep, J = 6.1 Hz), 1.58 (8H, d, J =7.1 Hz), 1.13
(8H, d,Jd=6.1 Hz), 1.11 (3H, d, J = 6.1 Hz);

MS (ESI) m/z 420 (M + H)*, 418 (M - HY".

STEP 2. 4-((18)-1-{[5-Chloro-2-(2-isopropoxyethoxy)benzoyl]lamino}ethyl)benzoic acid

The title compound was prepared according to the procedure described in step 6 of Example 8

from ethyl 4-((1 S)-1-{[5-chloro-2-(2-isopropoxyethoxy)benzoyllamino}ethyl)benzoate (step 1):
1H-NMR (DMSO-ds) 5 12.88 (1H, br.s), 8.60 (1H, d, J =7.7 Hz), 7.91 (2H, d, J = 8.3 Hz), 7.69 (1H, d, J =
2.8 Hz), 7.53 (1H, dd, J = 9.0, 2.8 Hz), 7.50 (2H, d, J = 8.3 Hz), 7.22 (1H, d, J = 9.0 Hz), 5.19 (1H, dq, J =
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MS (ESI) mfz 292 (M+ H+, 290 (M- H)-. STEP 2.
Met hyl 4-{(1
wepeAp$35- chl or o- 2- [ 2- ( 2- net hyl phenyl ) et hoxyl pgriiBions/@1135
- 10 yl } carbonyl ) am nol et hy6} benzoate The title
conmpound was prepared according to the procedure
described in step 4 of Exanple 8 from
5-chl oro-2-[2-(2- nEthyIphenyl)ethoxy]nlcotlnlc acid
7.7(51 Upl 429%h2P @etry3.7843.7q RHIY). .58 HHi sseethE1 HBehd/ o, J = 7.1 H),
1omwpl{@glq:Ienmge (step 3 of Exanple 8): 1 HNW (CDCI3) 5
8.20 (1 H d, J = 2.8 Hz),
MSgEél'bmgz‘Bg”{’iHh“oﬁ)"‘% é 96 (2H, d, J = 15 8.4 Hz),
7.30-7.10 (6H, m, 530510(1H n, 4.87-4.65 (2H,
Exm)np|_|§_2@6 (3H, s), 3 10 (2H t, J 6.6 Hz) 2.30 (3H,

4- - -
.@o@* prepared according to the procedure
de6 ' bed Coddtep 6 of Exanple 8 20 fromnethyl 4-{(1
S) - 1¢ 5-chl oro- 2-[ 2- (2- et hyl phenyl ) et hoxy] pyri di n-3
-yl gl onyl ) am no] et hyl } benzoate (step 2): 1 H NWR
(DI\/SOd6) 8857(1H d J=7.7 H), 833 (1H d, J
: , Hz 7..8 H ,

n) Tlga t;[lgccgnqggnd(\r@s Hep@ﬂad aqgorgnpg to;_ﬂpep pr@cedlge deserlbgd st)ep 53)f B@ample 8
frof Zidxhym - (1B)-F[(B-clorbiz)hydraxy2emz4yBimhinadthyl}hendatd @lep 4 df Exdmple 8) and (2-
ohl o ZILI\/IS(ESI) mz 439 (M+ H+, 437 (M- H)-.

((1
M%Es'im{z[“éﬁ M BR8N 3HNETHOXY- 3- METHYLBUTOXY) BENZOYLI AM
| NO} ETHYL)BENZOC ACCD O Cd N OH CO2H ~O 30 STEP 1.

ST%E |'11y h Sg’l ({ﬁ-lbhloro-z -[(2-chlorobenzyl)oxylbenzovllamino)ethyl]lbenzoic acid
C

Tt e ws E?d??ﬁd?f%&%%%)ﬁg 24 o Blimpe o
fl’Ola@tmeUI IHi)-1-€I5-chiero Bl @ebldigberzdesiienisgthmine)esiy n@a@f(stem

"H- ﬁmhf{B\lA@%% f?s%?%é,lﬁéiéﬁzfﬁﬂ (515,%99%9%)13.53 789 (44 Af17.50-7.30 (3H,

m).g) 28 T @5 THP Hro-22 RY - AAPHEH 2By 3 BT RdT2R (! B (Fben'7oat 82
MS((ESK p/z440tM EXggabav 8Hy.and 3-
nmet hoxy- 3-net hyl butan-1-ol: 1HNVR (CDCI3) 6 8.32 (1
= 6.8 H), 814 (1 H d, J =2.8 Hz), 8.02

Hod, ]
ﬂé&ﬂ,-—-a%J—84Hz)745(2Hd J=
4-[(8 L CD-2 5436 = ! <. n {&Y!

(1H(9IqC,.} 6968Hz) 4255410(2H rr) 391 (3H, s)
Cl\:,ﬁzifk s), 1.98-1.83 (2H, m, 1.59 (3H, d, J' = 6.9
H. él—h s), 1.18 (3H, s); M5 (ESI) mz 434 (M
432 -. STEP 2. 4-((1
S) - 1- - Chl oro- 2 ( 3- met hoxy- 3- net hyl but oxy) benzoyl | am
i nol etgyl ) benzoic acid 10 The title conpound was

repared according to the re des
ﬂg_‘éf_%_&‘&_é] chlgro 2-[(3~ chIorogenzvl)oxxl/fbenzovl?am|no) hvﬁbenzoa?et €p

+

The title compound was prepared according to the procedure described in step 5 of Example 8
from methyl 4-{(1 S)-1-[(5-chIoro—2—hydroxybenzoyl)ahino]ethyl}benzoate (step 4 of Example 8) and (3-
chlorophenyl)methanoi:
MS (ESI) m/z 458 (M + H)*, 456 (M - H)".

STEP 2. 4-(15)-1-({5-Chloro-2-[(3-chlorobenzyl)oxylbenzoyllamino)ethyllbenzoic acid

The fitle compound was prepared according to the procedure described in step 6 of Example 8

from methyl 4-[(18)-1-({5-chloro-2-[(3-chlorobenzyl)oxylbenzoyl}amino)ethyllbenzoate (step 1):
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fromnmethyl 4-((1

S)-1-{[5-chl oro-2-(3-nmet hoxy- 3- net hyl but oxy) benzoyl ] am
wonojsansmss ) benzoate (step 1): 1H NVR ( DMSO d6PCHIBRDIBI01135

(1 H br.s), 860 (1 H d, 4 =7.5Hz), 7.92 (2H, d, J

= 8.4 H), 7.56 (1 H d, J =

2.8Hz),7.52(2H,d, J=8.4Hz), 7. 48(1H, dd, J=9. 0, 2. 8Hz), 7. 20

(1H,d, J=9. OHz) , 516(1quJ- 7.5, 70Hz) 4.18-4.06
"H-RIF, (DM O-c SBB3((BH4, 53 7.5 B2)978dlMBY, ( 21,4 HY), 7.60-746 (5BiHn), ¢34 (2H, d,

g=h 4‘sz Z% Z%? u[;) g4 H%ﬁ%'zz((?}l ’s), @9}14&&3@&% {izi\@('a% Eﬁ' &, J = 6.8 Ho);

MSIFSH) mizp444 (M BRGH2.(M 2H|-.SOPROPOXYETHOXY) BENZOYLI AM NG} ET
HYL)BEI\IZ(]CACID 0 C N OHCoRH 20 Or STEP 1.

1

2- hydr oxybenzoyl ) am no] et hyl } benzoat e

(ste of Exanple 8) and 2- 25 isopropoxyethanol: 1
$8.44 (1 H d, J =7.7 H), 815 (1 H,

d, J =2.8 Hz), 8.01 (2H, d, J = 8.2 Hz), 7.47 (2H d,
J=8.2H), 7.37 (1 H dd, J =8.9, 2.8 Hz), 6.90 (1
STEE 1 .CMethyl 4:|§E);g-({Qﬁ)}lorog-[@&h@Qbﬂzvlw\ﬂbenzwl}aznirm’)etrwl]hen

4. 28he te 2énpodid wa¥lprepare@8bcbrdin to3a préceBide deséfibel BHdiep®)oi Example 8

frorﬁ rr%g]yl(ﬁfl(gg) Z@QHIOR]) ngyr?r &E%T”Q)?&t@ﬁ(ﬁ%@&ﬁg%ogﬁ st%pgoy E%E\F%)S ) and (4-
Chlefepwb(rﬁéﬁ')"‘niz 420 (M + Hy+, 418 (M- H)-. STEP 2
MSAESIf th/z3p8 M + H)*, 456 (M - HY"

[ 5- Chl oro- 2- (2-i sopropoxvet hoxv) benzovi | am nol et hvl ) be
nlggl C 1%m d.The t|~ ] d accordi ng

¢ ) Jethyibenzoie acich
fr oilﬁp@tttlhycbmpipur@(\&as prepared accordlng to the procedure described in step 6 of Example 8
fror%)meﬂhyl{ll[ [P S?Hﬂ({ercmora 2([@ m&@p@@@@m@hi&q%ﬁ%@a&i@m ﬁé& Bt

HH%IRHPMg? )@ 8@@(*@-_&t dH 68 Hg) 7_817(2|-) 4—&‘784742916%“2# @H m), .(144 (2H, d,
—8&43—!2912)&4 2H, 69 £ 4.2 Hp), 129 (JH4, J = 8.9 Hz), 5.20 (2H, s), 5.09 (1H, dg, J = 7.8, 6.8 Hz),
)J, 7685 g)lH dd, J=9. 0, 2. 8Hz), 7. 50( 2H, d, J=8. 3Hz) , 7. 22
i 5, 19(1H dg, J= WD 2005/ 105733
MSF‘E?*)W@Z‘&@@MU 195Ma2807. 7 7.1 Hz), 4.29-4.20 (2H, M),
3. 78- 3 70 (2H, m, 3.58 (1 H, sep, J = 6.1 Hz), 1.47
ExhRPbess J = 7.1 Hz), 1.04 (6H, d, J = 6.1 Hz); M

4r THLEOR(S) [(QIM_UO!H_P)gENZ%E)%XQMENZEQ(I__}AMIl\ﬁ) E?(A\JVF ERZ8f AciD

oS ﬁ (§!% CHLORO- 2- f ( 2- CHL.ORCBENZYL) OXYI BENZOYL} AM NO) E

CACD OCH3 dd fl, NI" OH'" CO2H O
CO,H

F
STEP 1. Methyl 4-[(1S)-1-({5-chloro-2-[{4-fluorobenzyl)oxylbenzoyllamino)ethyllbenzoate

The title compound was prepared according to the procedure described in step 5 of Example 8

from methyl 4-{(15)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example 8) and (4-
fluorophenyl)methanol:
MS (ESI) m/z 442 (M + H)*, 440 (M - HY".

STEP 2. 4-[(18)-1-({5-Chloro-2-[(4-fluorobenzyl)oxylbenzovllamino)ethyllbenzoic acid
The title compound was prepared according to the procedure described in step 6 of Example 8
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Cl STEP 1. Methyl 4-[(1

S)-1-({5-chloro-2-[(2-chl orobenzvl) oxvl benzovl } am no) e
wohyislibenzoat e 10 The title conpound was prepaPe®IB2005/001135

according to the procedure 48escribed in step 5 of

Exanple 8 fromnethyl 4-{(1

S)-1-[(5-chl oro-2- hydroxybenzoyl ) am no] et hyl } benzoat e

(step 4 of Exanple 8) and (2- chl oropheny nmet hanol :
frome(*ﬂ&t [§1 Siri - 5-4BgoRNA4fluppbenzyieglbengoyilapino)ethyiberzpatp (spep 1):

BRI TS G VBT TSP, o

—tSHWZP BEAL) éJaéed*Z[TﬁéH@'i O e s A AR ) 70
MSAESIPMAi4ng (M oHf heepviorpdur e described in step 6 of
Exanple 8 fromnethyl 4-[(1

S)-1-({5-chloro-2-[(2-chl orobenzyl ) oxy] benzoyl } am no) e
M‘EX nzoate (step 1): 1 HHNWR (DVMSO-d6) 8 8.51 (1 H,
4-(d 8)-11{[5-CBLERGH2 Y 2-PHENGXYET HOX B BENZG:Y I SANINERETHYDBESZJICHLTID

(4Hq 7.50-7.30 (3H, nm), 7.28 (2H, d, J = 8.3 Hz),
Clsﬂéﬁ%&n)&@\s) 5.08 (1 H dg, J =8.6, 7.0 Hz), 1.26

=4 0 Hz); 20 M5 (ESI) nmlz 444 (M + H)+, 442
%I\/PLE 23 4-[(1
" CHLORO 2- [ (3- CHLOROBENZYL) OXYI BENZOYL} AM NO) E

THYLIB OCACID 0OCH3I QO I/ NOHI CO2H Q d 25

STEP 1. Methyl 4-1(1 S)-1

-({5-chloro-2-[(3-chl orobenzyl ) oxy] benzoyl } am no) et hyl
STEb envdiat 8((1d)a-{Bichb®-2c@phandthagibe itogRairebtraieorodieng t o

th eTlp{tmg & f@no‘:ﬁ%%wpg@&j a&cgrdi%& %Hhe'ipr&fedtﬁé @éEQJib%d ?h stefprSQﬁExample 8

oo 4 ST G S 2y PR BRATEIS PG RYP f BLF2EREE) and >
phe(nsXyerhadbl of Exanple 8) and (3- chlorophenyl) nethanol:

((ai?%) BB (A28 SM &) d1s 38 (Mo 1) 7:85 (30 aSTEE 4 1), 7.40 (1H, dd,

—§)7 3-8 Helo7-8hT-6% GHQm{ (84-EHP gHoBRASY( Yok vITFehz2\A 828R gy & 531
(1H, by bi=renz oiHe), a60-a 4T (261, i), b BB4.06 PRIOWM)) 6.8/, P esmEHM, J = 6.9 Hz);

M%E(&E%%A'E%M% nap=n ng_dure described in step 6 of
4-[(15) - 1 ({5- chI or 0- 2- [(3 chi orobenzyl)oxy] benzoyl } am

telYBhER ic acid

F)CT"I' Illé?fglg Q%&dil@a'é prengeé- dﬂbto(tglﬁé d&cfbeBh sﬁé!a ehdr Example 8
frorpgmyl 4n(,$1 S g{[gﬁ I?ra%(? ahe‘mx\yéthoxg)b%zg&]?mmcy}’_%g)’b?rézﬁﬁ &s ep??

H&Mm (BRB0-05.522.84 2iH, brss), 8.58 (109 d,(JE= 45 HY.81)2R; dfJ 58.361z87.69 (1H, d, J =

7 5% ﬁ%ﬁ He o, s"llé E%A%g"@l 55 32@5 §%§'7)23 i m‘S"‘bAggffMo’(sH m), 5.12

1H5,)iq V751 Em@@ 249 (h THESROBERAT), ORY[BEAZEVES A NO) E
MST(ERS). MBENZ Gh CHAGIB (MOHCH3 O N OH CO2H 0 C

EXAMPLE 27
4-((18)-1-{[5-CHLORO-2-(2-METHOXY-2-PHENYLETHOXY)BENZOYLIAMINOIETHYL}BENZOIC ACID

0
e aas!
oH CO,H
ON

STEP 1. Methyl 4-((18)-1-{[5-chloro-2-(2-methoxy-2-phenylethoxy)benzoyllaminolethyl)benzoate
The title compound was prepared according to the procedure described in step 5 of Example 8
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STEP 1. Methyl 4-1(1

S)-1-({5-chloro-2-[(4-chl orobenzvl) oxyl benzovl } am no) e
wohyislibenzoat e 10 The title conpound was prepaPe®IB2005/001135

according to the procedure 4described in step 5 of

Exanple 8 fromnethyl 4-{(1

S)-1-[(5-chl oro-2- hydroxybenzoyl ) am no] et hyl } benzoat e

(step 4 of Exanple 8) and (4- chlorophenyl) et hanol:
frowgnqtlgg} §(1 S i(Sg;glgro@‘y'yq.rO}qPq_nzowsqgme]ﬂhyi}bp{)zoate _(I_sgapgchﬁxag]ple 8) and 2-
methoky(-d-fenyllethdnbl: Chl or o- 2- [ (4- chl or obenzvl ) oxyl benzovl } am
md B8) déws (I\leﬂ%h&é& @chgl The title conpound was prepared

[

according to e procedure described in step 6 of

Exanple 8 from met hyl 4- [(1

t hy I'I']\@ﬁ%l@ %&ﬁﬁo@mc( \ﬁe{s%ﬂa J.u)ed aécb'l’dmw tﬁ%d%)ﬂes%n&d%tép]d_&f Example 8

f"o'a"é[nﬁ hyhéj ((1 1’_% ?Erﬁ-z ( m(e%ji(y A @eﬂqu_%xy)bepz%ér? Q‘ilﬁt @Zenjoate (step 1):
"HBIMR (BEi0-d)).529.86 1 H-br.s)l,8.73-8638119 niz7)99-78928H, (B H,.7659.70 (H,09, 7.56-

74&3’34"\1}2%%55 4‘(5% 42% ﬁ? 'E‘ZJ }9_901219) g‘i%g' %l\ﬁh‘ Tﬁ?ﬂ 4%@{:}54.36-4.26

2@@)@‘{3 ap 312 total 3H, each s), 155 1.4

MSSESI {454 Qi GROI2-(1 ¢ By FLUOROBENZYL) OXY! BENZOYL} AM NO) E
THYLIBENZOC ACCD 0 CH3 O NI / OHC®RH 25 1' F

EX Tll§E Met hyl 4-](1
-chloro-2-[(4-fluor obenzvl )oxyl benzovl }am no) e
A-I618Y1 -({BrEHEQRP-8-[ZFid F LU DROBHEND ABENTOY HAMEYO)ETHYLIBENZOIC ACID

accqpding to the procedure descrl bed |n step 5 of
Cl fromnmethyl 4-{(1
i ( 0- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e

(step 4 of Exan'pl e 8) and (4- fluorophenyl)nethanol:

30 MDH(KSI) mz 442 (M+ H+, 440 (M- H)-. STEP

2.4-[( -1

- (f5-Chl oro-2- F(4-f | uor obenzvl )oxyl benzovl }am no) et hyl
STEB ddeivb4-B ) d-((Fieblotoi 2 [P-44-fuarepioamne S Bargipp)ethyllbenzoate

N

e

ac C orghitle gorbgdubd s rpreqa@re@l atrcsm:al@smd ;b@dédura d&sbmféd & &dp 5 of Example 8
i 4?{ 1%‘) \N[:ES %99@ Jn%&%"enﬁ’%é% ﬁ%ggﬁ{)&g&g’ étepﬂ%f If:'xamn?e 8) and 2-(4

“et hy
””QIQF{hF'lOSy)‘?tE@rﬂ 5-chl or o- 2- [ (4-f | uor obenzyl ) oxy] benzoyl } am
M (B8)) etzwye beHY oaD eV (Bf.ep 1): 1H NMVR (DVBO-d6) S 8. 58

(1 d. 3°= 7.5 k2), 7.78 (2K d, J =83 M),

7. 5The7t|tlg ccmmound]wag grep@’pﬁ aqgord{fg o thye p@oqew)re desMSpe@ E$|te)) orpf Example 8

frorﬂ%&ﬂ(yM WL '(‘{5 cI48:6—2([M4‘ﬂquphem5< YahOidle Fzod Rirftof byl benzoate (step 1):
éR&%)é 2- ( 2- PHENOXYETHOXY) BENZOYLI AM ETHYL

Rcﬁfﬁ (1 chd = & F). 752t @dzﬁ”ﬁ)if‘fd”iﬂﬂ 3.8 Hz), 7.56 (1H,

ddNBid’@ll284rl-zI (20 @H; d, J=8.1Hz), 7.27 (1H, d, J = 8.9 Hz), 7.15-7.05 (2H, m), 7.02-6.93 (2H,
m); 9’.{251@'%0J—°73'6%%?@%@@%?2%“&3‘34)49%4@H lamifaethyl 4 bay.

MS (ESI) Sz 458 (M + H)*, 456 (M - H)".

EXAMPLE 29
4-((15)-1-{[5-CHLORO-2-(CYCLOBUTYLMETHOXY)BENZOYLIAMINOIETHYL)BENZOIC ACID

0
oH CO,H
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The title conpound was prepared according to the
procedure described in step 5 of Exanple 8 from
worbisyosx3{ (1 PCT/IB2005/001135
S)-1-[(5-chl oro- 2- hydr oxybe¥zoyl ) am no] et hyl } benzoat e
(step 4 of Exanple 8) and 2- phenoxyethanol: 1 H NMR
(CDCl 3) 6832(1H d, J =7.6 H), 8.18 (1 H d, J =
2.8 Hz), 7. 40 (1 H dd, 15
P-‘Ltl4 1) barzovllammnalety!lipenzoat

, The a2 ccﬁrﬂpobhd vihs prbpa-re@ac]:oddl‘hh; to tﬁe ;ﬁ&:eﬁurS ﬂlesé:ﬂ‘}dd wl’@ep o Blample 8

froéﬁ%?ryl zp'{gnG z e cﬁlor@z-hgdrgg ?Xl)é‘m@etﬁyl}g% %%ﬂstegk of Example 8) and

CVCHEW“"GW@O ESI ) n12 454 (|v| + H+, 452 (M- H)-. STEP
H&Mﬁ% ébé|3)8829(1HdJ 73Hz)817 (1H, d, J = 2.8 Hz), 8.02 ( 2HdJ 8.4 Hz), 7.43 (2H, d,

-t B S AR Do R SIS £,

(2l-ad,o~b4’b|i HQ 39 (Bihe) preECEA Ttk MI@LOr i TdeH, im), 1sﬁ7d?ﬁ 61 bf 6.9 Hz);
MSFQEQJE’WZQOQ M § Hpracetihyhy4- ((1 9)-1
chl or o- 2- (2- phenoxyet hoxy)-benzoyl ] am no} et hyl ) ben
zoat e (step 1? 1 H NMR (DI\/ISOdG) 6 12 84 (1 H br s),
O g

STEP 8- hlorp-2-(cyrlobutylpet orzoylla I-: h Jperzojg agl HZ)

7. 6$he(t&le bbmpﬂbundlfvas preBrSd k&é)r,dlng ot p(rdcelﬂ,lre deboribdd 1 sBep®, of Example 8

froré %&M@ 6 sf- %9 chigblo-( %clobhtyT é?hoéy)l?%?zoyugmﬁéetﬁ%)g%z&ﬁ%;ﬂ

"H-HMBADMSAS,) (SZH 87mH bus) 5341244 { 24 Her) 7.92(2B0d, 0 319,2 k), 7B141H, d, J =
2, 8?4297*513)7,462@1 MB 7(1ESIH), o W28 44D, £ 18 (1H,Hdh s = A3& M), 4.08)2H, d, J = 6.8 Hz),

28&%%%/?% & éé&g@ﬁ - IWERbY. 28 BEENYL ETHOXY) BENZOYLI AM
MS| (RE) FRHE$E IMBENVQBEMAHD O G~ ~ N OH C02H 30 STEP
1. Methyl 4-((1 S)-1 -f

EXH"E;%L&W 2- (2- net hoxy- 2- phenyl et hoxv) benzovl | am nol et

oat e The title conpound was prepared accor di ng
4-{(1 9)-1-K5:CHLQRQ-ASQBUT OX¥BENZOY L) AMINQESHY HIGASID 8 WD

2005 105733 PCT/ | B2005/ 001135 49 from met hyl 4-{(1
4@

ST

cl >N hl or 0- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
cbyanpl e 8) and 2- nethoxy- 2-phenyl et hanol :
MS (ESI) mz 468 (M + H+, 466 (M- H)-. 5 STEP
2.4-((1
STEP 4. Mdityb4-{Chd) 01 @-cRlefo2-isnptihoiksnzdphiaolgth@blrexsaty benzoyl | am
| NOJ RS Ay Lanbp%nmag p@.sargd dd36rahl ol e GTRAL BELMRF ip R Ehmple 8

%%%?P&&;{n )-1 Pamrﬁéthwéjgxygerngoy Sr%lg(g etﬁy?}genzoate {steg 4 of l:oimple 8) and 2-
memylé(oaﬁ)w_r{[S chl or o- 2- (2- met hoxy- 2- phenyl et hoxy) benzo

H%ng{lﬂ} até?g eﬁZPégg 48'?} dlﬁ 28 ﬁw@#wgﬂ% Paa 2H, d,
J =§)4 Hzp, 786.(1H, ?@)J(fzﬁﬁ 8 fjip), 6.98 @6’ —@e?*ﬂ 15.37 4§ o9 e 376§Jﬂ2)v391
(3H, S3.8MeH, d J26.3(H), Bl20d genwwﬁgm d, b= 82+, 133 GH, d-) = 6.8 Hz), 0.99
3 ,J4 g@z)4 65 (1 H n), 4.36-4.26 10 (2H, n), 3.13 and
% each s), 1.55-1.45 (3H, m; M (ESI)
MSn‘F%' L 439?M#HH)3§8 MsH)-(M - H)-. EXAMPLE 28 4-1(1
S) - 1- ({5- CHLORO 2- [ 2- ( 4- FLUOROPHENOXY) ETHOXY! BENZOYL} A

STM’ HQ)-{E@EH!ﬁ%%\%@-i%@o_@be&oyl)aminoIethyl }benzoic acid

The title compound was prepared according to the procedure described in step 6 of Example 8

from methyl 4-{(15)-1-[(5-chloro-2-isobutoxybenzoyl)aminolethyl}benzoate (step 1):

1H-NMR (DMSO-d;) 5 12.88 (1H, br.s), 8.568 (1H, d, J = 7.5 Hz), 7.91 (2H, d, J = 8.0 Hz), 8.68 (1H, d, J =
2.8 Hz), 7.54-7.44 (3H, m), 7.17 (1H, d, J = 9.0 Hz), 5.17 (1H, dgq, J = 7.5, 7.0 Hz), 3.87 (2H, d, J = 6.4 Hz),
2.15-1.95 (1H, m), 1.47 (3H, d, J = 7.0 Hz), 0.95 (3H, d, J = 7.0 Hz), 0.92 (3H, d, J = 7.0 Hz)O

MS (ESI) m/z 376 (M + H)*, 374 (M - H)".



10

15

20

25

30

A I~N'"HOCRH OQ 15 F STEP 1. Methyl 4-[(1
S)-1-({5-chloro-2-[2-(4-fl uorophenoxy) et hoxyl benzoyi } a
waoi2ns)1e513y1 | benzoate The title conmpound was pr epaaBm05/001135

according to the procedure described in step 5 of

Exanple 8 fromnethyl 4-{(1

S)-1-[(5-chl oro-2- hydroxybenzoyl ) am no] et hyl } benzoat e
(step 4 of Exanple 8) and 2-(4- fluorophenoxy)ethanol:

20 M5 (ESI) mz 472 (M+ H+, 470 (M- H)-. STEP

xﬂmm_g g1l
] f RYEANUIERENZOIC

y ARS 4 , !
—f&epared accordi ng to the procedure descri bed in step
6 ofoEgldgple 8 fromnmethyl 4-[(1 S)-1

cl | -r¢ 0- 2-[ 2- (4-fl uor ophenoxy) et hoxy] benzoyl } am no

mgﬁe (step 1): 25 1 HNWR (DVSO-d6) 5 8.58

Hl = 4Hz) 7.80 (2H, d, J =8.1 Hz), 7.68

(1H QHB = 2.8 H), 7.56 (1 H dd, J =8.9, 2.8
STHZ ' 2' '

=8.1Hy), 7.27 (L H d, J =8.9

: - -6.93 (2H, m, 5.12 (1 H,
dq, the t:tle ¢om1pou®l \@as}ﬁze))aredlacggrdmg H3he [Rbgedurp desqribh@ indste® ! of Example 9
fror(‘Ia"Elrdldmoroml;ot%ib akid bhd @imetﬂylbuta@ 1%1:Hz) ; M5 (ESI) mlz 458 (M
1 + H +, 456 (SM- ;?-. 30 EXAMPLE 29 4-(%
H-BMRYCPEls) 5E 4Gl ¥ EYCD BTV MET RERYIBERE GV | ARPREZETH-1-70
(3HY k) BEENAEN, G, ACB.DHZO CI N |' OH CO2H WD 2005/ 105733

PCT/ 1 B2005/ 001135 50 STEP 1. Methyl 4-((1
S) - 1-< C cI obutyl met hoxv) benzovl | am no eth

ST

fro%%%%@@%eﬂﬂﬂbﬂté )nlCOtInlC acid (step 1) and methyl 4-[(1S)-1-aminoethyilbenzoate
ydr oxybenzoyl ) am no] et hyl } benzoat e

hy(@cpﬁﬂéeigs‘?ggx ?rp'f B8) and cycl obutyl net hanol : 5
"H-AMANVEC ) GBRGIIH, 3, B= 28H§)15.44-8.25 (18, m), F1B(1Hz9, J =2.81F), 6D4KH, d, J =
8. 4‘142 $ 47 ﬁéﬁ 8 JHz9 4 Hg O E(Z%H\iH Gin) 4]50-(2#3 t4J J’E% Hp)/ 73 é’ﬁsf(l %‘8"1 89.152 (6H,
m>|994d6HJ’ L= Bé'z)Hz) 5 35 (1 H dq, J = 7 3 6 9 Hz)
4.07 (2H, d, J = 7.1 Hz), 3.91 (3H, s), 2.86-2.66 (1
sTHR 21011 52126 GhickGiz-(BhbthyBtoxshoydin b 3irardayidmino)Binbbizic add
(SE_sip}e_ t?ﬁa %or#p%ano(w'\élls;reggrgd ac%grgings M the p'?p)éedurg' Qesg![:)%cﬁ) inzs’cep%-og é)gémple 8
ffO'F‘@e@JN! O R-2-(Eeploradh@riatvisriredayidetrylsebryharien) etbwiRanygsiastep 2):
‘HRPEAOASLS, JE%%eém Sy CRTRAIGS (1A, PLERH, P 036608 UM 18, 7.0 o,

I‘OCG ure

dﬁ?ﬁg@ AL e%%r 2), 509 th, gq 3'075 68H5x4Q?J2HtJ 639@170150

(3H, {5 @hismldolisqay)c@&ﬁa(afﬂw freBBdizy) benzoyl ] ami no} et hyl )b
Mse(ﬁé‘,l?%l"z%gﬁg\hﬁn)“lésg - A NWR (DM5O-d6) S5 12.87 (1 H,
J =7.4 H), 7.92 (2H, d, J =8.2
Hz) , 761(1H d, J = 2.8 Hz), 7.55-7.46 (3H, ),

EXAMPRES2 H, d, J = 8.9 Hz), 5.16 (1L H dg, J = 7.4, 6.9
4- r(Hé% ({éccﬂﬁopéé’uﬁ-{(z‘é DlAUOR@BENMOXWQ@&@MN@%@TML]#ENz'@lc ACID
1.47 (3H d, J = 6. NS (EST)
C|rﬂz N M+ |'|)+ 386 (M' l")'.
oH CO,H
F
F

STEP 1. Methyl 4-[(18)-1-({5-chloro-2-{{2,5-difluorobenzyl)oxylbenzoyllamino)ethyllbenzoate
A mixture of 4-{(15)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example 8,

100 mg, 0.30 mmol), 2-(bromomethyl)-1,4-diflucrobenzene (62 mg, 0.30 mmol), and potassium carbonate
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EXAMPLE 30 4-{(1

S)-1-r(5-CHLORO 2- | SOBUTOXYBENZOYL) AM NO ETHYLI BENzO C
woaRIB/1087381 -} N H 1 / CO2H 20 STEP 1. Met hyl PaT/i§M05/001135

S)-1-[ (5-chl oro-2-i sobut ox\enzoyl ) am nol et hvl } benzoat

e The title conpound was prepared according to the

procedure described in step 5 of Exanple 8 from

nmet hyl 4-
(83, 939 (B b N IMEI YA RRIg 36 A03S) 24 FONIGTTBRIFAIITS Brsriahht &o the
mixtsé @ps Hded wdinrangdihe resBjinganiturd wasr@trastépribeenratetate. TAb odyanic layer

wagbv% \(«r%‘r% e%o%er%%dr%r%'_iﬁaﬁ anji‘evapgr%teﬁ bﬁ’% res%}iel'%z Zp&lr#@g by flash

colgmn.cl-gongfatcpqie)phy %J@a gei el"r‘tlngdv&h hej(ane/eéhygace@tegél'_izt? affqsd 8’3@ n(gl(94%) of the
tildtomgound: = 8.9 Hz), 5.37 (1H dq, J =7.3, 6.9 Hz),

J =6.3 Hz), 2.20-1.96 (1

MSE‘E&%M&%H&\MSMEH%‘BEM (_lg— 6. 9 Hz), 1.03 %SH, d, J = 6.(8

Hz), 0.99 (3H, d, J =6.8 Hz); M5 (ESI) mlz 390 (M +
STER 2. 4-[8i&3 1 (({MChloH\fz—[(z 5- G@o@'ﬁ&ﬁvlﬁ)xﬂbehéc&nammo)ethvl]benzorc acid

S) - ?Fﬁrﬁ(ﬂé cmogﬁ@Na% pre?)QQH' E%MHS MP&’M&H&»Q Qes%ﬁtnzﬁ i r} s%rbzcﬁ') E?cxmple 8

OB A TS EP P B L B B RETH ol B e 1)

Hm&mwséog(sbsum d,J =77 Hz),7.78 (2H, d, J ='8.1 Hz), 7.55 (1H, 5), 7.51-7.43 (2H, m),

7. 4§)7 (Jl—( ﬁri%%%?érﬂ_ ﬁﬁ&?@%@yg?nﬁ&%) ?,ﬁ](ﬂg hylo}Qgﬂwzoat

M%(E '8m2144ﬁ+MuH)J444('°# 7.91 (2H d, J = 8.0 Hz),

8.58 (1 H d, J= 3

Exﬁ\ﬂwtlsséj J = ?9 E'Z
P

8 Hz), 7.54-7.44 (3H, n, 7.17
17 (1 H dgq, J = 7.5, 7.0 Hz),
_ 2,15 %Egs@;Ll H
(3H,Od Hd = 7.0 Hz) A~ MB (ESI) miz 376 (M + H)+, 374
C'% WD 2005/ 105733 PCT/ | B2005/ 001135 51
cod 1
S) - 154§ 5- CHLORO- 2- ( 3- METHYLBUTOXY) PYRI DI N- 3- YLI CARBON
YL} AMMMOFETHYLIBENZOC ACID O CH3 O N' I~ NOH
COPH 5 H3C~- CH3 STEP 1.
sThP Qm&rrvozr r’@réoﬁ-rmbwlﬁwmmmb&errromr&nﬂﬁmn dhenviibentddte

CCOI'

deggﬁe%q% 8ompﬁ)urgn{ %g_e%ar]e ggordln%g Q)qe)e pr?ceg%e Qescheg in s?ep 1 of Example 32
from 45(1§-EHP-easer2 ?W@%zcaaarmn%ﬁﬂw*}@nm%ﬂemPfaﬁ%arnp'e B)and 4-
(brdrhbrhdvis) (4 ClauGpbepzéhed3 (1 H, d, J = 2.8 Hz), 8.32 (1 H,

Méjrgsrzgr{flzzr%o l?'rlr) 45@6“§2H£2H t
440 S

, J =6.6 H), 1.97-1.70
6H, d, J = 6.4 Hz) STEP 2. Methyl

W] (e e Zoyn 3 . 2
v} @ﬁ@ tﬁ!@):rﬁﬁd%ﬁrlrd vtb%'}b?éﬁ@k@ accordrng to the procedure described in step 6 of Example 8

from methyl 4-[(15)-1-({5-chloro-2-[(3,4-difluorobenzyl)oxylbenzoyl}amino)ethyllbenzoate (step 1):

"H-NMR (DMSO-c) [18.61 (1H, d, J = 7.5 Hz), 7.76 (2H, d, J = 8.3 Hz), 7.64-7.23 (8H, m), 5.15 (2H, s),

5.02 (1H, dg, J = 7.5, 7.0 Hz), 1.81 (8H, d, J = 7.0 Hz)O

MS (ESI) m/z 446 (M + H)*, 444 (M - H).

EXAMPLE 34
4-1(15)-1-({5-CHLORO-2-[2-(4-FLUQOROPHENYL)ETHOXYIBENZOYLIAMINO)ETHYLIBENZOIC ACID
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The title conpound was prepared according to the

procedure described in step 4 of Exanple 8 from
w6-20i03/105733 2- ( 3- met hyl but oxy) nicotinic acid (sPepIBI005/001135

and nmethyl 4-[(1 S)-1 -am riéet hyl ] benzoate 15

hydrochl oride (step 3 of Exanple 8): 1 H NWR (CDCl 3)

5846 (1 H d, J =2.8 Hz), 8.40-8.28 (1 H m, 8.19

(1H d J=2.8Hz), 804 (2H d, J = 8.4 7.44

)

O d 8.4 Hz), 5.45-5.25 (1 H, m), 4.50 (2H t,

%{EE 3.91 (3H, s), 1.84-1.52 (6H m, 0.94

'ﬂj COBH6 Hi) 20 STEP 3. 4-f(1

S) 15 ({f5-Chl oro-2-(3-met hvl but oxv) pvri di n-3-vl | carbon

vl } agdno) et hyl | benzoic acid The title conpound was

prep d according to the procedure described in step

6 of Exanple 8 fromnethyl 4-[(1

S) 1- ({[5-chl oro-2-(3- nethylbutoxy)pyrldln 3-yl]carbon
t hyl b H

8. on)o g gjnrrpﬁ sqiptlorg]of:me@ym {]é@ 1 [5 c@go@jm:lroxy@enzgyl)&m@o gthyl-}j??nzoate (step 4
of &arﬁ e é%,mgdo zz]mmol§3 234 h‘%}oph&x &Qna('xal 44 mg?! @.33 %ml)ﬁn@tﬂb@ylpﬁlosphme
(0. {liz rﬁb 0(45 mmo§j IR tﬁtra‘wydé&gar’_g)ngf_) gg%qédd%% I\éNstgtran‘?egwylég’oHrg rg?»i%lde 95
mg( &8 pmply @ rcggqjemmraﬁurpb 'Afterping et]\r/{ed 3|q§1ys the Eretioppes (glznched by the
addhioh Eflso&)im bicdrb@natetin (s 2ol ftid2(3BmD). The aqueous layer was extracted with ethyl
ac%&t_%%gué!rld)t@% mgﬂc%%%%%%d%h@gecdréﬂﬁgngsmm sulfate),

andsgvagorgteds . L "ggniag ?f‘%%”aa PET E‘E?VJ %‘%%%HW&&ZVI“B@&?WI"P §iga o¢!
elutirg)véth hg¥ahddeting aatate A1 tp rifayd emg(fureq(o{1§ @) of the title compound and 2-(4-
fluordphdmyb)étBmeik %aor?esmdr oxybenzoyl ) am no] et hyl } benzoat e

Mé@%@g/ﬂsﬁé\qﬁﬁfn’pl e 8, 100 ng, 0.30 mmol),

rono )-1, 4-di fl uorobenzene (62 ng, 0.30
nmol ), and pot assi um carbonate WO 2005/ 105733
STPE?/ 4 1BZ) 055081 tb52- (bR 108 Bnapihok)]E0zayianino)dtiyllbenzoic acid

N, NTﬁét EJW;JOEM v%megg'ey\@éorﬁﬁb to't r&?edﬁr@@égbﬁb%mesﬁe%ts% Example 8
ropE A e 2 e SRR e oMy P =B B g tep 1)
"HRVE (OMEeN)G slaay e, d, Jass MBShEdeMid = BriiHag 7.58 (1iHed JeNES Hz), 7.49 (1H,

da SR, F%WL];?{Q ?Hsﬁ“dcﬁﬁv'%?ﬁﬁtﬁgr@m o% 765 45, ‘4‘@5512(1H d =7

purtf chr raphy on 'si'l
69é12m&|3ﬁg2HMtJh6i$é%bﬁ@7é?thw =86dtzat &7 (3} 4. =t609'a¥)ford 130
MaEsK esye of + Hiterdo @Mt HEl e conmpound: MS (ESI) mfz 460 (M
+ H+, 458 (M - H)-. STEP 2. 4-[(1
EXSE -1- ? i 5-Chl oro-2-[ (2, 5-di fl uorobenzvl) oxvl benzovl }am

| benzoic acid The title conmpound was prepared

4 rasnor{ﬁbﬁmmcmzmbe DIFLbOB0BENZ Y] XXYIBENAD VL IAMIN@)E TBYIGBENZOIC ACID

8 10 from net hyl
ci4- ({5-chloro-2-[(2,5-difluorobenzyl)oxy] benzoy
4@;}}%\@\% Il]ibenzoate (step 1): 1H NWR (DVMSO-d6) S
85 J =7.7 H), 7.78 (2H, d, J =8.1 Hz),
'E' s) 7.51-7.43 (2H, m, 7.40-7.20 (5H, m,
H s), 5,07 (1 H dq, J =7.7, 7.0 Hz), 1.30
(3H d J =7.0 Hz) » M5 (ESI) mz 446 (M+ H)+, 444
STERM- Mérhvl 4-[(18)-1-({5-chloro-2-[(2.4-difluorobenzyhoxylbenzovllamino)ethyllbenzoate

The title compound was prepared according to the procedure described in step 1 of Example 32

from 4-{(15)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example 8) and 1-
(bromomethyl)-2,4-difluorobenzene:
MS (ES!) m/z 460 (M + H)*, 458 (M - H)".
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15 EXAMPLE 33 4-[(1

S)-1-({5-CHLORO 2-[ ( 3, 4- DI FLUOROBENZYL) OXYl BENZOYL} AM
WOIRMETibY3BBENZO C ACID 0 CH3 C | / -J~N | OHpCOZBL00F7001135

PF STEP 1. Methyl 4-[(1 54

S)-1-({5-chloro-2-[ (3, 4-di fl uorobenzvl ) oxvl benzovl } am

no) et hyl ] benzoate The title conpound was prepared

according to the procedure described in steB 1 of
5- rg-2- -dlifl enzyl)oxylbenzovyllamino)ethyl]benzoic acid

S) - ITné (tscsrhﬂ)anh@w&drgpdreaugdomaxym prataaok akdryibedrenamdt Example 8
o L 5% P B amiberiatimigygivhepecgie o )

H-NMH)(DMS@E;@ a0 1H=l-|)d J=BTHR, 274@H(d. J = 8.4 Hz), 7.64 (1H, g, J = 6.6 Hz), 7.60-
75‘5) (et 1) {72e8G B 4QAD 1 1 {337 ( dmfnh)umpﬁ@ﬁrb;\doww HE’%W%EHB 1.27 (3H,
no %I | benzoic acid 25 The title conpound
§ d according to the procedure descrlbed |n step
M% E§f) v e HE, 444(drHivet hy |
4-1(1S)-1-({5-chloro-2-[(3, 4-di fl uorobenzyl)oxy] benzoy
E |3 o) et hyl ] benzoate (step 1): 1 H NVR ( DMSO- d6)
1H d, J=7.5Hz), 7.76 (2H, d, J = 8.3 Hz),
_[gggm__ﬁgom@ﬂ-r(2,ﬁLpORogg\12(YMmXY&BENZONLliNQ)En;WLﬂﬁﬁNZ@I&ACID
7. 507CQ3HZ) 1.31 (3H, d, J =7.0 Hz) » M5 (ESI) mz
Cl 444 (M- H-. 30 EXAMPLE 34 4-[(1
Ki{ 2- [ 2- (4- FLUOROPHENYL) ETHOXYI BENZOYL} AM
I NO) LI BENZO C ACI D WD 2005/ 105733
PCT/ & 05/001135 53 0 C |i NIj OHC®RH -1 F
STEP 1. Methyl 4-[(1

S)-1-({5-chl oro-2-[ 2- 54 fl uoroahenyl ) et hoxvl benzovl }am
STER Q) Methy,4-[(hBr Azphieropd (Sflugropenzyig lapmnojethvifze

4- { (rhe title compound was prepared according to the procedure descrlbed in step 1 of Example 32

fro?4 {é‘ -4 R gmrg 5%%#%&5@3/@@5}%%%@%&%2 BV ERE0EPALS-

erm?rﬂe"M' GIHYPIEFRIP) et hanol (46 ng, 0. 33 mml) and
M§ (EBh utaA4p s pifi 4@ (MEB)Y.14 nmL, 0.55 mmml) in
tetrahydrofuran (2 nL) was added

=4 T e T StF°S days,

t he Th%féle p@m?uwb‘&esweﬁreﬁ e@owg tcﬁbe pra@dwf) ﬂ@ﬂquh?ﬂ insatrpi 6LAfEXxample 8
frob.l nGedttyopEs)-8- ({aqmere@s[(zsmbrumdne),n)o{yﬁ;enz@wammm&mymh@atu5§step 1):

Mer was ext rac ed etategig1 2)

PHeCbrte ascs%gw ?3é§)éﬁjs~'méf*5'%é§ et %er Hz), 7.67-7.51

(3Hb i) r¥eB0-7cliSi (@] m() rEsRgriis iski ;08 (IHE dd, e )=, 7.416.6 Hrid1.28/@P0d, A =6 Hz);
MsT(er s i payT £8igdugywas purified by flush col um

c rorratography on silica gel eluting with

hexane/ et hyl acetate (5/1) to afford a m xture (0.13

EXAMPBLE 3T he titl e conpound and 2-(4-

4-[(1 S)-1—({5-CHLORO-2-[(3 5-DIFLUOROBENZYL)OXYIBENZOYLIAMINO)ETHYLIBENZOIC ACID
CH3

STEP 1. Methyl 4-[(15)-1-({5-chloro-2-[(3,5-difluorobenzyl) oxylbenzoyllamino)ethvllbenzoate
The title compound was prepared according to the procedure described in step 1 of Example 32

from 4-{(1S5)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example 8) and 1-
(bromomethyl)-3,5-difluorobenzene:
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fl uorophenyl )ethanol as a colorless oil: M5 (ESI) niz
456 (M+ H). 15 STEP 2.4-[(1
wepesA0§7533 Chl or o- 2-[ 2- (4-f 1 uor ophenyl ) et hoxvl bearariopsen113s
i no) et hyl | benzoic acid The S$5itle conpound was prepared
according to the procedure described in step 3 of
Exanpl e 8 from methyl 4-1(1 9 -1
55 5-chl or 2- (4-f1 uorophenyl) et hoxy] benzoyl } ani no)
Mse( H%aﬁé 15$tMpHL) : 1 H- NVR (DVMSO-d6) b 8.47 (1
= 7.6 Hz), 7.89 (2H, d, J = 8.1 Hz), 7.58 (1

( 2 HTh‘?ﬁt e C?’;"'?PEn(t viasl_qrepar&d acpouding to-6thé progpge 'ges]g&'lied in'z'_steg;p of g)%ample 8

frofethyt4-[(15)-4-(6-cBlotei2){(3, 5D @rob iz} ) okybedzow)enir) ét-llwﬂhenz’ba@]step 1);

widfotoly ol gl 1P B 82808, S Bl L R

(2H5y), 7. 978, GHLERDY2- T- @027 m BHFDERDISENINL. Q5O YIIBENTTIVIZYI A, 1.34 (3H,
4 NOYEFHYL] BENZOC ACID O CH3 G ~ N ~~OH ~ CCRH 25 F

Msgfé %?Z{Aésé%g%&ﬁw%gh di fl uor obenzyl ) oxyl benzoyl } am

no) et hyl | benzoate The title conpound was prepared
EXAMPDEQ& ng to the procedure described in step 1 of

ong) gt hyl ) - 2, 4-di fl uorobenzene: Ms (ESI) mz 460

( ) +7 488 (M - H)-. WO 2005/ 105733

PCT/ 05/ 001135 54 STEP 2. 4-[(1

S)-1- -Chl oro-2-[(2, 4-di fl uorobenzyl)oxyl benzoyl } am
STEP @) & 15y lihemstajidy)acddrobbgolaiinBleGaipRdiadcias prepar ed

ac C?ﬁedt‘tlg gorﬁé%uﬁmaﬁg{eﬁgrgg&rcgrdqs ?ociﬁé t% gtebg]prgceglﬂe gesglf ibed in step 1 of
EX%I“F[";%@‘C' step £ 5t RRMEIP 8 FIpty YLl BielPBFenzy | ) oxy] benzoy
hydrdxgisanayl) @bilordthyisamzas (stef 4 didgxarhple SﬂWdSFbNWatétﬂ]B)B@niyﬁbrorﬁde Next,
the%nﬁg pt%)&uclt_lvva%ydrglyzed {o the é’cﬁr%aspoZdlr? 7ca b%g\tllc de J = 8.4 Hz),

q n) :
HWIV@SDMSQZ% OCABS- 188, (1sztLS3 810d2H, (A1 +i7-9 i), 7- 58 @M ¢, 2 H8.4d¥2), 7.62-7.46
(4R r). 7 .4617 . d4,(6Hl Gh), 520%2H, Y] 5.07 (104, #tr ) = 7D, @I HE)IHR7 (3H, d, J = 69Hz)

gl 0P Fpgpho < e (b 1w

S) - 1- ({ 5- CHLORO 2- [ ( 2- FLUOROBENZYL) OXYI BENZOYL} AM NO) E
EXAMPLE BFNZOC ACID O CH3 O NI~ OH' C®H F C STEP

4- {é S)- g/ﬁisfbﬂl_oﬁo[z(ri‘e (ZHLOROBEII\JZYL)O)K()Y]PYRIIDIN =1 |
" 13 ChlOro- (9ol Qi obenzvl) oxyl benzoy }ami no) e

QIE Y LIBENZOIG w..pound was prepared
acc Mg to the procedure described in step 1 of
cl d%@im;f froma4-{(1
o ( 0- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
(st eE@ of Exanple 8) and 1-
Cl

STEP 1. 5-Chloro-2-[(2-chlorobenzyl)oxy]nicotinic acid
The title compound was prepared according to the procedure described in step 1 of Example 9

from 2,5-dichloronicotinic acid and (2-chlorophenyl)methanol:
MS (ESI) m/z 298 (M + H)*, 296 (M - H)".

STEP 2. Methyl 4-{(1 S)-1-[{{5-chloro-2-[(2-chlorobenzyl) oxylpyridin-3-vllcarbonyl)aminolethyilbenzoate
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35

(brononet hyl ) - 2-f1 uor obenzene: MS (ESI) mz 442 (M +
H +, 440 (M- H)-. STEP 2.4-[(1
wepesA0$7533 Chl or o- 2-[ (2-f 1 uor obenzvl ) oxyl benzovPEamBivoj/en113s
thyl | benzoic acid 20 The tiSl e conpound was prepared
according to the procedure described in step 6 of
Exanple 8 fromnethyl 4-[(1 S)-1
-((5-chloro-2-[(2-fluorobenzyl)oxy}benzoyl } an no) et hyl
] ben E%ﬁ‘?éor(‘%qué%w@pfepffeﬂamme NBERaEAUrS dggprilgrdjrpstep 4 of Example 8
frotrl, 5-dbiforasd-[(2-Eldbde ) dryIniggtinid astd Etef 1Hih)j methyl7[((SP-thamihoetdyllsenzoate
Y (3H, m, 7.50-7.18 (6H, mM, 5.29
hy%%‘?ﬂl°hg%(5teésgf'zxzmm8) dg, J = 7.4, 6.6 Hz), 1.28 (3H, d,
HNMR (€D61:)H8) 17 (W d( J5SR.B Ha Q02|:285 (Wl rR), HPH( 2H4@@ =8\ Hz) )43 (1H, dd, J =
88258ﬁ%<)AWE’<LEo7'3(éH4mH@4 1H d, J = 8.6 Hz), 5.32-5.16 (3H, m), 391&2H”_136 (3H, d, J =
- ({5-CHLORO 2-[ ( - DI FL ENZYL) OXYI BE
’ETHYLIBENZOCACID CI ONCH3 / OHC®2H F I, F
MBESHTER5 (M M h4a7 (-1 S) -1
- ({5-chloro-2-[(3,5-difluor obenzyl ) oxyl benzoyl } am no) e
stkDY! ) hena
=ac
Exartpy éle 3gnpo|up(b\pﬁs43.rqpe[§d g)corgling to the procedure described in step 6 of Example 8
from[niethyC{(18)-0-| @5-dryeels- D - Bradtdseyity)) dioytiainet iy D@z dicehyiibenzoate (step
)(step 4 of Exanple 8) and 1-

. (bromonet hyl)-3,5-difluorobenzene: WO 2005/ 105733
'HNGR (DB@OO@/EU@%BB (1K 5r.s) N ((B31d) J 7.7 HAG8.4{ (YH+ddH) + 2.8468Hz2), 8.08

(H, W0 s, 1. 1$||-£)E|?78%2H4d LEBs.4 H), 764758 (1H, n’i)7567|5t;)(1H ml§45730(4H m),
or oben oxyl benzoyl } am

55263%%%{%&&%’0?0 5C7|(?3;H$h1 ‘?cgﬂjﬁ%hnd was pr epar ed

MSa(é&k);rr'éh‘Hg (M o H h@%MoU)adure descrl bed in step 6

Exanple 8 5 fromnethyl 4-[(1

EX 5-chl oro-2-[ (3, 5-difluorobenzyl)oxy] benzoyl }am

| ] benzoate (step 1): 1 H NWVR (DVSO-d6) b

4-{{1P)-BL(pTHL ORD-(4- (BJTILCH:\OBENZKIJOXY]P}LRID&NS] =7.6 H), 7.79

YL{GAHBOSY L AMRCBERAVHBENZBICH0T . 48 ( 2H, n), 7.37 (2H, d,

Hz), 7.30-7.13 (4H m, 5.20 (2H ), 505 (1

olethylibenzoic acid

cl ' 7.6, 7.1 Hz), 1.34 (3H, d,J=7.1 Hz): MB
Hjﬁ@%a (M+ H+ 444 (M- H)-. 10 EXAVPLE 38
( 2
S)- 1-Y[2- ( BENZYLOXY) - 5- CHLOROBENZOYLI AM NO) ETHYL) BENZO
I C AC CH3 ~ C NOHI ' COeH STEP 1. 4-((1

S) - 1-{[ 2- (Benzyl oxy) - 5- chl or obenzoyl | ani no} et hyl ) benzo
STEE 1 %Céﬁoro 2-[(4-chlorobenzyl)oxy]nicotinic acid

The title compound was prepared according to the procedure described in step 1 of Example 9

from 2,5-dichloronicotinic acid and (4-chlorophenyl)methanol:
MS (ESI) m/z 298 (M + H)*, 296 (M - H)".

STEP 2. Methyl 4-{(1S)-1-[({5-Chloro-2-[(4-chlorobenzyl)oxylpyridin-3-ylicarbonvl)aminolethyllbenzoate

The title compound was prepared according to the procedure described in step 4 of Example 8

from 5-chloro-2-[(4-chlorobenzyl)oxy]nicotinic acid (step 1) and methyl 4-[(1S)-1-aminoethyllbenzoate
hydrochloride (step 3 of Example 8):

1H-NMF{ (CDCl;) 5 8.49 (1H, d, J = 2.8 Hz), 8.23 (1H, d, J = 2.8 Hz), 8.18-8.08 (1H, m), 7.93 (2H, d, J =
8.4 Hz), 7.39-7.30 (4H, m), 7.20 (2H, d, J = 8.6 Hz), 5.42 (2H, s), 5.33-5.16 (1H, m), 3.93 (3H, s), 1.40
(8H, d, J =7.0 Hz);

MS (ESI) m/z 459 (M + H)*, 457 (M - H)".
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15 The title conmpound was prepared according to the

two steps procedure described in step 1 of Exanple 32
wanwssnep36 of Exanple 8. Firstly, 4-{(1 PCT/IB2005/001135

S)-1-[(5-chl oro-2- hydroxyd€nzoyl ) am no] et hyl } benzoat e

(step 4 of Exanple 8) was benzyl ated by benzyl

brom de. Next, the crude product was hydrolyzed to

the corresondl ng carboxyl iC aC| d 1 H-NI\/R (DI\/ISOdG) 6

Chs [(4:hic ), ginale; epzaigacid

( 2 HThed’utle dompoﬁndﬁlwéslza)epar_éd Géborﬂméﬁa the?ﬁ}oc(edlhie d@nbeﬂ irdlbep/B of Bxample 8

fro&%hym 51 %@5 &hﬁﬂ)—Z ﬁa chlg?ot;eZz)‘ &X%ﬂ%gét%rﬁo )] a%lno%th? Menzoate (step

H)+ 408 (|v|- H)- . EXAI\/PLE 39 4-{(1
IMRLDMEO D) GHl7aRM:, 3; [ £ 23 G WN%)@Q& BYR1HD), N8§(2H d,J=7.0

oo ST S R A

J H-HRP b 1.7 BH2d, dHI7ér’ibenzyl ) oxyl ni cotinic acid The
Md (EBH BvCraspou g MasmpHepar ed according to the procedure
described in step 1 of Exanple 9 30 from
2, 5-di chloronicotinic acid and
rophenyl ) net hanol: M5 (ESI) nmz 298 (M + H)+,
4-1@ 361 -((MCHL dho-2- (S THRNOBENEM IYX YIFENZOYLIAMINO)ETHYLIBENZOIC ACID

S) - ]ﬁ[[{S chl oro- 2-[ (2- chl orobenzvl ) oxyl pyridin-3-vl}c
Cl

nol et hyl } benzoat e WD 2005/ 105733
g) 135 56 The title conmpound was prepared
accot d' ng £62 he procedure described in step 4
8 from
fl oro-2-[ (2-chl orobenzyl )oxy]nicotinic acid (step
1) and nethyl 4-[(1 S)-1-ami noethyl]benzoate
hgdrochl or1| de 3k 3 ofExan'pIe 8) : 1 H-NI\/R (CDCI 3) S

( .2|—|'I'hed|tle gon:pogwdSNdelp)eparEd 4®or(jijhg td thedulchura desﬁnl‘&d 3\, steib 18)f Example 32
frorh'zf){ﬁ Sy1 ﬁ@cﬂor@i hﬂo@dﬂybe‘ﬂoyl)a(]’m%ﬂ(yglfbe'ﬁlzoa@, sh(ép 4'0185x§mH3h and 2- 25

(b“%'E‘}me"%)e(‘E&'i'? mz 459 (M + H+ 457 (M - H)-. STEP 3

"H-4M&((EDCly) 58.13 (1H, d, J 2.8 Hz), 7.92-7.80 (3H, m), 7.74-7.68 (1H, m), 7.65 -7.46 (3H, m), 7.42

11—5)1% zl(% g 3] ?l%'of’ ﬁyl { (2 a%h-lzgrﬂﬁ?ﬂq GD _?eﬁé’ l—lﬂvé ?edé 5 (é‘pyrh} £o1 (3H, 5),

benzoi € aci' d e co
L3S, ‘fbr’e @&t according to the procedure descrl bed in

step 6 of Exarrple8 frommethyl 4-{(1 o
RSV YEnb G i3~ Y1} €
M No enzoa

sTED 2. Wil
! 707@30'1 vgxs P?p%red q_ccp_idlngﬂo tlée? procgdurgde(sinqefi mostep 5 ofLExample 8
fror‘n‘ mgthiylZ)[(1 S8 1-48-cifidro-Bi] (2f¢;zhnob]enwl)Qxy&pnzbylEbme)emy&e@:&ai(elstéﬂ 1):

H gﬁgéél}dgé 8% 1¥I %éHZQ B]Hé677% (é%,'d .i EIZ‘LIT} 7%9 —370’3 I?ZA 7.72 (1H, d,
J= ﬁ)? Hz), {675, 4%@1—{ M, )(1H gd, ¢ 2(8]_8&|Hz)da27 (?H—d 7. _78 2 Hz2),7. qqﬂH d, J=87
Hz)15.365.633H, §), 1.9 BH, [, 0=BR)Hz);

MS (ESI) m/z 435 (M + H)*, 433 (M - HY".

EXAMPLE 42
4-[(19)-1-({5-CHLORO-2-[2-(TETRAHYDRO-2H-PYRAN-4-
YL ETHOXYBENZOYLIAMINO)ETHYLIBENZOIC ACID




MS (ESI) miz 445 (M+ H)y+, 443 (M- H)-. EXAMPLE 40
4-{(1

WERGEAHPEBS- CHLORO 2- [ (4- CHLOROBENZYL) OXY] PYRI DptH/2B2088001135
YL} CARBONYL) AM NO ETHYL}BEMBO C ACCD 0 CH3 CI~N~ N O
HI ' CO2H I~ STEP 1.
5- Chl oro- 2-[ (4- chl or obenzyl ) oxyl ni cotinic acid The
t|tIe compound was prepared according to the procedure

cl des ed in step 1 of Exanple 9 25 from
Nc ronicotinic acid and
or Ml ) et hanol: M5 (ESI) mz 298 (M + H)+,

296 - -. STEP 2. Methyl 4-4(1

S)- 1Y {5- ChI or 0- 2-[ (4-chl or obenzvl ) oxvl pvridin-3-yl}c
arbo ) am nol et hyl } benzoate The title conpound was
prepared according to the procedure described in step
of Exarrpl e 8 30 from

1) aﬂ&tlﬂﬁe&rhbdund“we[s(oﬂep&)ed &coﬁﬂﬂn@ Qﬁh@ﬁrb&e@@'@ a&%ﬁ&d in step 5 of Example 8

5 fro@@é&gﬁ (&5 13@ ﬁlgrto%%ygro%sﬁﬁ@g?géﬁftﬁ}l}pfr?zaﬁb ?l\é@ %%};e gfand 2-

(tegphygogHogar4vighanyt 7. 93 (2H, d, J = 8.4 Hz
HY\IN@Q(CBC Cka(z%gm W u=7489, §2H1nd, 4L o3 r%)@o H, d5J A24 4B .44 (2H, d,

B LI G M W e 0 € N

(ZW\@J%ZLW@@BWM)%GW @DM?% 225?H QTEBOS 2&({"( ), 159 (3H,d,J=
10 7@)@1 1({5 ChI or o- 2- f(4 chl or obenzVl ) oxVl pyridin-3-yl}c

ffa.y %g ei4|2 glg-nzm c acid The title conmpound

Cco to the procedure described in
step 6 of Exanple8 fromnmethyl 4-{(1
STEP 214 W({$54{emhmr@~@4ie(@@hheroabem&nﬁtﬁo@mehwnandmetﬁmwén}@c acid

aE)I\/g@/ %@5@5 lq?LJg lre}p%%@é&@;dﬁig o?ﬁ@;pr'o_fzegare gésiéb g"r,\%égS of Ef(ample 8
15 frommetl'gl ‘b['?? %—11(@ cblg_ro -[2- lq;?trahy;drcs%l-l E)yézil_ql -4- \‘J e?hgxy}peqzow}an]_liﬁe hyllbenzoate
(SY%BZ(ZHdJ=73HZ 7.44 (2H, d, J. = 7.0 Hz),

il ghigl: dﬁdzézgz Ty oot 42 Sl o &awg%(gggggw hae
2.5z, THREH, i §4 52, TP 1) 148, 28%?%%99 288 12)13.16 (1H, da, J =

73s)~enz)( 452 @HLIORGS 2+F), 4.8 CXNRIBENDYA.). DAHBENIE A, ), 1.47 31,
0 IALIEREQC AGD O G I/ N 1% O H Qo2+

%Fsﬁ"(z{"@%\ﬁi*é? 0432-('§‘(El -cvanobenzvl ) oxyl benzoyl | ami no) et

hyl | benzoate 15 The title conmpound was prepared
ExARMPPEF4Ng to the procedure described in step 1 of

~ Exanple 32
4-1d S)-1-nP{ 5-CHLORO-2-[(3-FLUOROBENZYL)OXYIBENZOYLIAMINO)ETHYL]BENZOIC ACID

O CHg
cl N

oH COH

25 F
STEP 1. Methyl 4-[(18)-1-{{5-chloro-2-[(3-fluorgbenzylloxylbenzovllamino)ethyllbenzoate
The title compound was prepared according to the procedure described in step 1 of Example 32

from 4-{(15)-1-[(5-chloro-2-hydroxybenzoyl)amino]ethyl}benzoate (step 4 of Example 8) and 1-
(bromomethyl)-3-fluorobenzene:

30 "H-NMR (CDCly) $8.19 (1H, d, J = 2.8 Hz), 8.16-8.05 (1H, m), 7.91 (2H, d, J = 8.3 Hz), 7.46-7.33 (2H, m),
7.24-7.04 (5H, m), 7.00 (1H, d, J = 8.6 Hz), 5.33-5.17 (1H, m), 5.11 (2H, s), 3.91 (3H, s), 1.33 (8H, d, d =
7.0 Hz);
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from4-{(1 5)-1

-[ (5-chl or o- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
woO@pogz3af Exanpl e 8) and 2- (brononet hyl ) benrPairaiBioh&001135

1 HNWR (CDCI3) 6 8.13 (1 B9 d, J = 2.8 Hz), 7.92-7.80

(3H, m, 7.74-7.68 (1 H n, 7.65 -7.46 (3H, m, 7.42

(1 H dd, J:28 8Hz) 7.21 (2H, d, J = 8.3 Hz),

7.04 (1 H d, = 8.8 Hz), 5.36-5.22 (3H, m, 3.91
MS((B§) m&442 '\Q@Hi W(D(ABH) d, J =7.0 Hz). STEP 2. 4-((1

S)-1- ({5 Chl or o- 2- (2- cvanobenzvl)oxyl benzoyl}am no) et

Bl a%&'i

Ex a?ﬁ‘ﬂ the SOmROPWWGIﬁ’?'Ied accordlng to the procedure described in step 6 of Example 8
frod-nfefhlS)H{ 1159)-( {{5-cbibloeF[ (3-TRerplf<dzyt) waiveipeyayninpeityl]be exoaie ydtdpat

R RE oL 32ehy 1 S B St o o

(1H, 8, b 9.01H2) J5.40-572@(1Hiz)), 5.72 (2B, §).1.33,3 0, J I7.8HD; 7 Hz)
MS7(E§Igm7z-4é§(l\ﬁ3H)",%,(MYHE.S (1 H dd, J =28, 8.7 Hz),
7.27 (2H, d, J’=8.2 Hz), 7.05 (1 H d, J =8.7 Hz),
5.39-5.22 (3H, m), 1.39 (3H, d, J = 6.9 Hz); MS (ESI)
EXAMPLEIAS (M + H)+, 433 (M- H)-. 30 EXAMPLE 42 4-1(1
4 @By 1L H-C At Gkt OREMETHRE 16 G RAFARDIRGE P BB 44 JAMINO)ETHYLIBENZOIC

Aofk) ETHOXYI BENZOYL} AM NO) ETHYLI BENZOI C ACI D WO
05/ 105733 PCT/ 1 B2005/ 001135 58 O C |1%N O CO2H O
STER 1¢Havet hyl 4-[ (1

cl mj\@hl oro- 2-[ 2- (tetrahvdro-2H pvran-4-vl) et hoxyl
ncee) et hyl | benzoate The title conmpound was

pre EB(\@ according to the procedure described in step
5 of le 8 5 fromnethyl 4-{(1

S Y clft( P Chl or 0 2 ydrsgé%r?vﬁs%ig o} g-\%)me?h%](v?be %/ovlia%?nr(]))ze?h%ﬂi%nzoate

('t efneaiiily dorapoRid wagmeanardd sdchiging toriled prockEUrANGRC(LEDD] sBp 19 Example 32

froM 4%@ S{ l[(ﬁchl&o 2%yd?ox?be4123ﬂ§§mln<§eﬂ%/ﬂbeﬁﬁoalté (st@p 4 df Eiapgplg 8)'?%)1 3-
h% tl~§/§l5_l egwl oxa ole Hz), 7.44 (2H d, Hz) ,
(chprogiptiy T T ey 3_89 2.8 Hz), 690(1H d J:89
"H NEIR, (DBSQ;)(5B.34,(1HId, J J7.3H3), 8119 (TH 1, Hz .8 HE), 148 (QQ-QH-,IJ 8.4 Jz), 7.45-

7.37 3@1 h 'dngfr?dgﬁ— 28 B8 e{@ﬁqH 'Q 5. 3§é19ril dk, %Hﬁ 39)70 H§) §§T (?H?%, 3.90 (3H,
d, .1
%é?“”*% t%ﬁé@q}rf A (M " H)+ 444 (M i I—I)-. STEP 2,
4-[ (1
STEY 2 La-((551 B810RIR= 21t BethliSIxB AN dinthdkiitimF o3 Mandinoydiby Bl REbiYAcid
ben%ﬁ)ey flﬂé % rrépggploevi\:/algﬁn pQrSQ %c IOY%IH@% ticfie pr;rcggurg d%cﬁoeg %@egv% og Example 8

frorzgtrr@‘y\ygdf 1fS) E)({gﬁblpr@ 2g(5 q@yfs,o&q—;plﬁseytl W‘howlbﬁqz]gyl}ammo)ethyl benzoate (step 1):
H%%D‘Alé}@afnhi g;;cg{z?hg A: t!éltn g%{ Ay4lY Q?%FI#ZPY%@ 3l @3 B9X¥do (1H, d, J
- A A DAY pHREPAEBS oL Pon i i S, am 1)
5.2Bif9H, s)75. 9@ 1HZCH,, J d7.577.0H8B, ZH0KBH, 5), T 4583|'( d, J+7. QjHZ),J =
MS(Z(E|§—|I')-|§)Z’J4E%§\§(|:|§| ,ﬂ@%MsHﬁ-HZ) 7. 49(1H dd, J=8. 8, 2. 8Hz), 7. 19

6(1H dg, J= 7.3, 7.0 Hz), 4.12 (2H,
t,J:5.7I—|z),384373(2Hm325310(2Hrr)
EXAMPDE 45 44 (5H, n), 1.47 (3H, d,

4-1(15)-1-({5-CHLORO-2-[(4-CHLORO-2-FLUOROBENZYL)OXYIBENZOYLIAMINO)ETHYLIBENZOIC
ACID

O CHs
oH CO.H

F Cl
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20 = 7.0 Hz), 1.26-1.06 (2H, m; MS (ESI) mz 432 (M
+ H+, 430 (M- H EXAMPLE 43 4-[(1

WEReGEA0§733 CHLORO- 2- [ ( 3- FLUOROBENZYL) OXY] BENZOYREABINGY/&01135
THYLI BENZO C ACID 0 CH3 Cl60N OH CO2H F 25 STEP 1.
Met hyl 4-](1
S)-1-({5-chloro-2-[(3-fluorobenzyl ) oxyl benzoyl } am no) e
thyI I benzoat e The title conpound was prepared

STER t.dMe 4 1 higio2dEchhlore-ZHbugrobsrEdiexyltenzoyiamino)qiffyllbenzoate

Exam tBe &%\poﬁﬁdlﬁﬁs prepared according to the procedure described in step 5 of Example 8
frof} "{eﬁhﬁl{p% biCT @%grhgrpgxgp%ggyggﬁﬁp@ammm BRb § bhBE BFand -

Ch"{fB?tﬂH‘ﬁ?Pé‘?Wl")*th@ofl uor obenzene: 30 1 H-NMR (CDCI3) S
"H- ﬁmﬂﬁcééis)'sie 16 (1H) 4= 2. @Hb'zé 03- 7895](614%\ Opod @H H, Jffla,sl% 9%6.7.07 (6H, m),
B I L e
, 511(2H s), 3.91 (3H, s), 1.33(3H, d, J = 7.0
STHZ?a 4-[M6)- 1”-1@5:411&@527@%8@1 ﬂﬁ%@&ﬁbi%%@eiﬁwﬂ&@no)&@l idnid acid
'ihe%@%éc our@waﬁ p{;e ccordltx%to theﬁ[% S[;‘Igb%d n}ste .6 of anmple8

enzo
from Wﬂ‘b"ﬁéﬁfbi -45-sklerg Zméh'Pf°t2rf@°re'Eﬂ?ﬁ\€98W&>em§’ aﬁ'l"'@ ghgnzoate (step 1):
"H. ﬁf&lﬁ%l@lé@@e)tﬁ% shhﬁ-l QVPCﬁ@'H{)% éif{fél@ rd, P 1iH), $68P.58 (4P m), 7.37-7.28 (aH,

m), %Zégg%ﬁl 6%“2‘ f‘(é FI%%?HQ(%%%/P'}'&\}TG@H%W } ani no) et hyl
MS|(Benmaab2(M sHEM6L M - H).H- NVR (CDCI 3) 5 8.25-8.05 (2H,
m, 7.97 (2H, d, J = 8.4 Hz), 7.47-7.33 (2H, m,
7.33-7.06 (5H, m), 7.01 (1 H d, J=09.0 H),
EXAVRLE46 50 (1 H, n), 5.12 (2H, s), 1.33 (3H, d, J = 7.0
A-[[HB)) 1-({ HBHI(TFRD-2-[(PACH L ARG-4FIOROBENZ YA YEX Y| BENZOM). AMING)BTHYLIBENZOIC
ACXAMPLE 44 4-[ (1
— 5)-1-({5- CHLORO 2- [ (5- METHYLI SOXAZQOL- 3- YL) METHOXYI BENZ
c1 oL 3O ETHYLIBENZO IC ACCDO CH3 C I / NOHI '
%ﬁﬁ ("h o3 STEP 1. Met hyl 4-[(1
f5 chPei 0- 2-[ (5- net hvl i soxazol - 3-yl ) net hoxvl benz

o) et hyl | benzoate 15 The title conpound was
ared accordlng to the procedure described in step
1 of Exanple 32 from4-{(1

s@ ] JMe[tr(vI@r Mﬁ) Q18- c?ﬂoJaséotrz%mmm%bar@moweﬁidwan}.mmgoate

e B BTW D - REPHFT 1-CRIAS B Pr OB RIS BRI ! B o
froig n@@yl@ﬁ 1}3) 1-{{5 cUor&Zryqyomgnzoygan:pgo]@nyl}ppnz@ate @te&42f @afqgl)a 8) and (2-
chidroQ8luérégienylimetharel: 8. 4 Hz), 7. 45-
"H-NMR (CDCly) 5 8.16 (1H, d, J = 2.8 Hz), 8.10-7.98 (1H, m), 7.89 (2H, d, J = 8.3 Hz), 7.48-7.36 (2H, m),
7.24-7.10 (3H, m), 7.08-6.95 (2H, m), 5.32-5.10 (3H, m), 3.92 (3H, s), 1.34 (3H, d, J = 7.0 Hz);
MS (ESI) m/z 476 (M + H)*, 474 (M - HY.

STEP 2. 4-[(15)-1-({5-Chloro-2-[(2-chloro-4- fIuorobenzvl)oxv]benzovl}amlno)ethvl]benzmc acid
The title compound was prepared according to the procedure described in step 6 of Example 8

from methyl 4-[(1 5)-1-({5-chloro-2-[(2-chloro-4-fluorobenzyl)oxylbenzoyl}amino)ethyllbenzoate (step 1):
"H-NMR (DMSO-d) 5 8.49 (1H, d, J = 7.5 Hz), 7.83-7.65 (3H, m), 7.64-7.50 (3H, m), 7.42-7.20 (4H, m),
5.25 (2H, s), 5.08 (1H, dq, J = 7.5, 6.8 Hz), 1.28 (3H, d, J = 6.8 Hz);

MS (ESI) m/z 462 (M + H)*, 460 (M - H)".

EXAMPLE 47
4-1(15)-1-({5-CHLORO-2-[(3-CHLOROPYRIDIN-2-YL)METHOXYIBENZOYLIAMINO)ETHYLIBENZOIC
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7.37 (3H, M, 6.99 (1 H d, J =8.8 Hz), 5.95 (1 H,
s), 535 (1 H, dg, J =7.3, 7.0 Hz), 5.21 (2H, s),
wG@.203/10383 20 s), 2.43 (3H, s), 1.54 (3H, d, BCEIB2005/001135

Hi) STEP 2.4-[(1 61
S)-1-(f5-Chloro-2-[(5-nethvlisoxazol - 3-vl) nmet hoxvl benz
ovl }am no) et hyl | benzoic acid The title conpound was
prepared according to the procedure described in step
ACR of Exanple 8 fromnethyl 4-[(1
S) b (dHh- chl oro-2- [ (5- et hyl i soxazol - 3-yl ) met hoxy] benz
et hyl ] benzoate (step 1): 25 1 H NWVR ( DMSO
oL 3 égl_ﬁ(l H br), 874 (1 H d, J =
. 8 ’H, d, —83Hz)760(1HdJ:
7.5@ H dd, J = 88 28Hz)743(2H
H. d. J .8 Hz. .2

s), Thb m@co@pmmddvas preparé‘d ®CW|)19 to[ty@ m'cEgllLye dﬁsgnbﬂ.cj_is s(eMS-pf Example 8
frorhl)n'éthyl‘ltj{ S‘ M 5- CHTBro 2 hy@&yl@‘%&nﬁncﬂéhyﬂb%é&ate (step 4 of Example 8) and (3-
S ; (4- CHLORO- 2- FLUOROBENZYL) OXYl BENZOY
C‘L"A(M" %Ll BENZOIC ACCDO CH3 CINOHI CO 2H
MSKE$IM/@H5Wﬂﬁﬁs4ﬁIG$7®3 PCT/ 1 B2005/ 001135 60 STEP 1.
Met hyI 4-[ (1

ac CBYGG'F'W@WPG“WH@S ﬁEeB%:’%‘Eﬁc‘é"d‘a%@é’?ei Péfé’sd‘ir?wdeéf@ﬁd 5'si5p 6 of Example &
frorEN‘&WMQUS -1-{{5-ontorore{ (Rghlordpyfidid-2-y) methoxy]benzoyl}ammo)ethyl]benzoate (step 1):

I h e I b z t
PO Sedh i & el R ) £ 875k b bR o . 7o
7.788Hh@h 3169 (151, 4d-J KPR, %@BQIB? G384, m) i5H2HdS) 5324:(“.‘2 ds J=77,6.8Hz),

14504, 0.8CF 1195 (1 H m, 7.92 (2H d, J 8.3 Hz),
7.46-7. 6H.. 7. 02 1H,d,J:8.6Hz,
Msé'?%’bmé.“%‘“{ﬁ%,mn{“f"@’.'15 EZH, s), 3.92 (3H, ;), 1.37
(3H, d, J = 7.0 Hz) STEP 2. 4-[(1
@MpﬂeggS Chl or o-2- [ (4-chl or o-2-f | uor obenzvl ) oxvl benzov
Il

\ t\ﬂ_ -M%%H"L Rllllﬁxl iladal

v ) = 3 a Y alia y
@y -1- ({5 chloro 2 [(4 chl oro- 2-fl uorobenzyl )oxy]b

y no) et hyl ] benzoate (step 1): 1H NWR

o054 (1 H d, J =7.5Hz), 7.80 (2H, d, J
), 7.65-7.50 (4H, m, 7.37-7.28 (4H nm, 5.25
o 5,08 (1 H dq, J =7.5, 6.8 H), 1.36 (3H, d,
6.8 Hz); M5 (ESI) nmiz 462 (M+ Hy+, 460 (M- H)-.

15 EXAMPLE 46 4-[(1
STED 1. Meltybt-CHRORE5-2h16rH-2-EHhieIREdndy!) FrhtKIROBRNE Ytin-BX Y1 BENZOY
WQML%@@%GC ACIDOCH3 CI ) NOH CO2H |

Met h -1(1

- ({ Bhectiie enmenognd e PiR?E %Pcafdw I%'?ed’é‘é’ﬁ‘i'ﬁ JeSRAPER By F58y71of Brpmple 16
frotin @}tV S)- I (SzabBtoeR-[methyl(2-phenylethyl)amino]pyridin-3-
yl}carbonyl)amino]ethyl}benzoate (step 1 of Example 16) and (2-chlorobenzyl)methylamine:

"H-NMR (CDCls) § 8.54 (1H, d, J = 8.1 Hz), 8.30 (1H, d, J = 2.7 Hz), 8.18 (1H, d, J = 2.7 Hz), 7.88 (2H, J
= 8.3 Hz), 7.46-7.16 (6H, m), 5.38-5.25 (1H, m), 4.55 (1H, d, J = 13.6 Hz), 4.40 (1H, d, J = 13.6 Hz), 3.90
(3H, 5), 2.53 (3H, s), 1.47 (3H, d, J = 7.2 Hz).

STEP 2. 4-{(198)-1{({5-Chloro-2-[(2-chlorobenzyl){methyl)amino]pyridin-3-yl}carbonyl)amino]ethylibenzoic

acid

“The title compound was prepared according to the procedure described in step 6 of Example 8
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The title conpound was prepared according to the
procedure described in step 5 of Exanple 8 from

worbisyosx3{ (1 PCT/IB2005/001135
S)-1-[(5-chl oro- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
(step 4 of Exanple 8) and (2- chloro-4-fluorophenyl)
nmethanol: 1 HNWR (CDCI3) 8 8.16 (1 H, d, J = 2.8 Hz),
810798(1H m, 7.89 (2H, d, J:83Hz)

from etngl 4( 1§51-((Q=¢hlom2[zqg)rope@w(metilyj)amqlpyrmn 3-7.08-6. 95

ylidadbhyl)athino)athyhBeroat®(seBtt): m, 3. 92 (3H, S) 1 34 (3H, d,

HgbrllélﬁCECIséE%S@fH d( =2 H51§31 (Zg Mte L ’819(1H S J= 24%_'212) 7.93 (2H, J

= 88)H2ZL 7(4B5-36If1 o rriy-7B4F7( 1B-GHh M0y F0A046. 35 (U M etz WH ) ot w [ B Hiziow42 (1H, d,

s-lbamNoXELRYb] banaRlac) aghdiaThe Litl e compound was
ngg ared accor.d |n%v| g)ot e procedure described in step

iz A28 & Hp» 458 m et hyl 4-[(1
S)-1-({5-chloro-2-[(2-chl oro-4-fl uorobenzyl ) oxy] benzoy
ExhhBDE ) et hyI ] benzoate (step 1) 1H- NVR (DI\/SO d6) 3

4 sm OJETHYLIBENZOIC

_5208(1qu,J=75 68Hz)128(3HdJ 6 8
H2) ;o (ESI) mz 462 (M+ H+, 460 (M- H-. 35
Cl

( 3- CHLOROPYR! DI N+ 2- YL) METHOXY! BENZO
YL}A )ET LI BEI\IZ(] C WD 2005/ 105733

PCT/ | 82005/ 001135 61 ACIDOCH3 O I~ - IIl N O H
' C2H N C STEP 1. Methyl 4-[(1

pr emnertael caqordivas @reb&redi heoning methkurrecedme descnhhed in step$ta Bxample 8
from n%fthylﬁ?g@ﬁ% 58niroIHQE BN arftindiétdyipenzoate steF 4 of Example 8) and
q or o- 2- hydr oxybenzoyl’) am no] et }benzoat e
tetr(’ meanibl e 8) and (3- chi oropyri din-2-yl)

"HAmiRhaDol) 581\7@8(6556!9 miyisz1545Q ((HVImb, 8-014and 499 (t¢tal2H, ddkch d, J = 8.3 Hz),
75 Zﬁcf zé(?%oﬁla&%ﬁ Jeachd J= g §Hz),7.35 1&-\/ ] 488, 2§ ), 689 and 8.47 (total 1H, each d
(B H9~|~’|='Je% @) 48%- 61 (e 3t9f' B8 X fip FHIAG RS (toral 3H,
ea@rse;?ansc%aﬁtm) di7ng.564¢tH, e, 1i7coe 866 Gotd 88 craciheéd = 10 Idd)ep
ESH mEa8Bh € 1P, 216 @ oHyTEL Dy
56( ETS) W{S?cﬂl or o- ge[ (3-chl oropyridi n-2-yl) net hoxy]
benzo I }am no? et hyl ] benzoate (step 1): 1H NWR
PRI 5:Oblome2-(tefraipydrofyrane- \thhathoxv)bz;\z_gﬂgmﬂwethmbegz_mg acidj

= 4Tl4e tl‘rB ):o&urQ:ﬁNa(s :bréjhrediaccdrdmg & the griZdedurd d&éribed in/step(6IHEXample 8

frommethér %@15% %AE'JchlgrgJZéﬂlgaIyﬁrT%ﬁn % alﬁ‘ne'ﬁ'@(y be; cg/&’anénogémé)égﬂzoate (step 1):
"H- LII\M{HDMSH-CIG )B,8.82-87261H8 i) 91 a7 ms(t((t@gl-l)eanu &, JALE3 A 7468 (1H, d, J = 2.8

,) o7 a %72&"%&722 ESAMRE Badh®l, 4= 8617), 5.28-5.10 (1H, m), 4.32-4.16 (2H, m),
j“ﬂgl‘*’ﬁf iy L e O O B B o e
|v;s (Eél) miz 404 (M + H)", 402 (M - H)"

S 1
P 1

{54chlor% 2-[(3- chloropyrldlq 2- I)nethoxvlbenzo

1 Q}ethvl)benzoate

EXAMPLE 50
4-{(15)-1-[({5-CHLORO-2-[{(2-FLUOROBENZYL)YMETHYL)AMINOIPYRIDIN-3-
YLICARBONYL)AMINOIETHYLIBENZOIC ACID
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Cl NNNGQO2H 20 O STEP 1. Methyl 4-{(1
S)-1-[({5-chloro-2-[(2-chl orobenzyl) (net hyl)
warmesapisi di n- 3- yl } car bonyl ) am nol et hyl } benzearaB2bh&001135
title conpound was prepared3according to the procedure
descri bed in step 2 of Exanple 16 25 from net hyl
st
[({5 chl or o- 2- [ net hyl ( 2- phenyl et hyl ) am no] pyri di n
Q| § car bonyl ) ami no] et hyl } benzoate (step 1 of
% ) and (2-chl orobenzyl ) net hyl ami ne: 1H NVR
8og4 (1 H d, J =81Hz), 830 (1 H d J=
8.18 (1 H d, J =2.7 H), 7.88 (2H J = 8.3
6- 7. 16 (6H. n), 5.38-5.25 (1 H, m), 4.55 (1 H,
F- 13.6 Hz), 4.40 (1 H d, J = 13.6 Hz), 3.90
(3H s), 2.53 (3H, s), 1.47 (3H d, J =7.2 Hz). 30
STEA ERlethyi4- {{Zj]ﬂ -[({5-chloro-2-[(2-chlorobenzyl) (methyl)aminolpyridin-3-

LbihReddborea2- [ (2- chl Orobenzyl)(net hyl)am nol pyrl
I N-o- enzoi.c
cgonﬁéngd ’ﬁ&% wizsﬁeﬁy S B P Prab B b whbonioste, (st 1
of desuple bi®d 04 wY9.ep-58 mmolEx ErfiubrebedzyDePP@BiNd 0BF33ng, 1.9 mmol), and
diisb} ;/idtr%%%@/(%}lﬂ@5 3 ik Qﬁ'ﬂbtﬂﬁ?l QM‘OXIAE (rrJL) was heated at 150 °C in an oil bath

g Hou\.éi (#FF} IE:GS?II n mleujéa\grﬁ\s I’Poj‘l ? n?ci %g anoaP}e aql(%#g mn‘h er ng)sy ex racted with
ethjd{.ap@me( @D@p@ymge)gragg werp Washeql with brineg dg_eq_(igdlungsgite( fng-goncentrated.
Theresiduemwas. pfarifldd by flddh l&urﬁdcl‘i'rbmﬁograbhycoﬁls&a Ija))slutidg Bt HeRdrhe/ethyl acetate

(4/@0%/1?;3’7%@ 5 }rﬂ?(Béfﬁcﬁtl'(eJnﬂé_!mn&und7 34-7.18 (5H, m,

4.54 (1 H d, J = 13.5 Hz), 4.42
H- (\IMRI'ECD@;WBS;SJ“"—?C’J:B: B9 Hp) 8.30(1BEH, 0 3136 Hp), 8.2 (4B d(B+R.6 4iz), 2.93 (2H, d,
J =B.3MA), A48)2H, M £ ESIHY), mha -Aa82i, W) 7.t)-6.96 @BOm), Blao-sk (1H, m), 4.41 (2H,

) W{ et P 49 YA NVER R URAN- 2- YLVETHOXY) BENZOYL

| AM NO ETHYL) BENZOIC 10 ACCDO C N 0 OH Co2H
STEB 2 STER)-1-[({5MNEHIdyp-[(ZHofdbenzyl) (methyl)amino]pyridin-3-yllcarbony)aminolethyllbenzoic
ci) - 1-ff5- chI or o- 2- (tetrahvdr of ur an- 2- vl met hoxv) benzovl
anm_noleth benzoate The ti
accb'feeoffﬂﬁ AT SPbT et b b HRA S ST i 5sp B Edmpie
frorExr&rmIMe{U@) -14(5- thOm‘ﬁ [Pe¢htpydbenyli(ngthyl)amino]pyridin-3-

ylicboryhhriRo &h}l}@ér@oa&’e B¥ghpxybenzoyl ) ami no] et hyl } benzoat e
H&Mﬁﬁﬁﬂ%mwﬁ Y 5T BERNGADATH. 4 I R2KalHe) CEBEHs . 4 28 H2), 500 (H, 0,
J=8.3Hb),8.38(H, &, H 8.31)iz), 73351 B1B(2H1m), I.1246.99rj2H, @), 6L0-a12d (TH, B 4.43 (2H,

I hyd;0d,= 8.3 Hz), 7.50 and 7.48 (total
. bOkR o hﬂd(ﬁ%dg%ﬂ'ﬁlz) 7.35 (1 H dd, 8.8 2.8

J
MSI-@?')m@%%“%\hH)GM@W('E')otaI 1 H each d, J = 8.8 H),
5,38 (1 H dq, J =7.9, 7.0 Hz), 4.36-4.18 (2H, m,
ExﬁmBﬁ‘E% 70 (3H, n) 3.90 and 3.89 (total 3H, 20 each

4- 8% {4 eRzY) _'ﬁﬁéﬂ_@!@lp@mm;ﬁ-w and

MCARBONYL)AMINO]ETHYL}BENZOIb ACID
Cl R
LN
N N/ COQH

Cl
STEP 1. Methyl 4-{(1S)-1-[({5-chloro-2-[(4-chlorobenzyl)(methyl}aminolpyridin-3-
vl}carbonyl)aminolethyllbenzoate

The title compound was prepared according to the procedure described in step 1 of Example 50
from methyl 4-{(1 S)-1-[({5-chloro-2-[methyl(2-phenylethyl)amino]pyridin-3-
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M5 (ESI) mz 418 (M+ H+, 416 (M- H-. STEP 2. 4-((1
S)-1-{[5-Chl oro-2-(tetrahvdrof uran-2-vl net hoxv) benzovl
woOanmisno3ss hyl ) benzoic acid The title conpound RE$/1B2005/001135
prepared according to the procedure described in step
6 of Exanple 8 25 fromnethyl 4-((1 S)-1
-{[ 5-chl oro- 2-(tetrahydrof uran-2-yl net hoxy) benzoyl ] am
no} et hyl ) benzoate (step 1): 1 H NVR (DVSO d6) 5
yllcgrbgyl) @minglethyjibeqzogig ( steme@mele‘lG)gaod (4 Stozabermy)meihyioming:  J

Hm/lﬁ (éog@)sseé(ﬁﬁd(ﬂd"mg 8.5 TH2d §‘ 2'6’?—92) 3?6@%&4'_@2&%'798 (2H, d,

-l RS 4 D B Lot B0 B o & o pes o,
4.34.2072H, BrsB39B(36I0s)( 249, (3H)s), 133 BB d. JAF.QqBMH, n), 1.70-1.55 :
(1 H, m, 1.46 and145 (total 3H each d, J =6.9

Hz BOI\/B(ESI) 404 (M + +, 402 (M- H)-
ST 2- [(4 chlorobenzvl)(methv amino]pyridin:3-yllcarbonyl)aminolethylibenzoic

aci®) - 1- f ({5- CHLORO- 2 f(2 FLUOROBENZYL) ( METHYL) AM NO PYRI

5)|0 Bln% ]:%IEY Ld 1 1Fg bre @Q‘:r@e@? Ojteﬁl 6 Nof Example 8
frow W 4‘:{%1551? F CT\ [\9}9%2 Io&o met% ammoﬁglyrldl in-3- 0

yl}@)oonyl)ﬁr(lmgetbsﬂime@ai@(S[ee2)~ chI or obenzyl ') (met hyl ) ani nol pyr i

. ﬂMﬂ & 0%'5}8 08y AL St Y| o PEBBRBY, 8.08 (1, HPUAH 18) Y06 (2H,
J= §)2F¥ {7[36’22("&%%1:% B9 oA Pidhihd 389 1k 2PBEHY I Yot HEY &y (1H, m),
4.3b@miz 9at.e2 (3(sH.ap5 18H, of) Exanpl e 16, 204 ng, 0.58 mol),

I h amne(264 ng, 1.9 mol), and
Msélg?ls@%?'gé)ﬁ]g?ﬁ%aas%%mbq(167 mg, 1.3 mmol) in dimethyl

sul foxide (5 nmL.) was heated at 150 Cin an oil bath
EXARPLRE hours. The reaction m xture was poured into

4- {M@iﬁmswﬁiohb&z r@m@aﬁwzhu(fmem@m]mil@m 4M th

C'M aphy on silica gel eluting Wi t h hexane/ et hyl
ane LOHto 2/1) to afford 222 ng (86% of the
titl nmpound: 1 HNWR (CDCI3) 8 8.98 (1 H d, J =
7.9 830(1HdJ—26Hz),820(1HdJ=
: X 7.93 (2H, d, J )733(2HdJ:

Hz =
Hz), 7.40 -7.14 (2H, m,

eBibortvamifglEh 2[(2f|uorobenzy|)
( rrefnkbvtlué BRI A IoFb Al Badtbrif gy Hrdckairk H&b@eméﬂ sthe {a; Btample 50
ccordailn 0]
wof e L R e A 250 0 o
yI}qq@pMpmmo]ftbﬂ}benzoate (step 1 of Example 16) and (3- chlorobenzyl)methylamme

"H Am:ﬂ(cb&@% ef (‘Pnﬁ‘?r@ %?rzFBbé)(mb@Ul_\é'st')T%tﬂ%( H, @M D94 A% 1.96 (2H, d,

I n-3 car bon am no
-BiHGR P EIE 5 GG AN ST ET G 5l b i, m 400
(g, i]=m12—li§i 4HZI)(1H 8, 251 4(11H4,3.90,(3H] 5}2.38 BHHE) 1.5383H10, 27 Ha).
,J—83HZ) 7.37 (2H, d, J =8.3 Hz), 7.35- 7.19

STI(ERZ. 4- {r(T‘? S)-1 Y({S Chloro 2 ?(3 S:h%orobenzvh(methvlg)ammo%pvnc(m 3- '_hcarn%nvl)am|no%ethvl}ben20|c

aC|d

The title compound was prepared according to the procedure described in step 6 of Example 8
from methyl 4-{(19)-1-{{{5-chloro-2-[(3-chlorabenzyl)(methyl)amino]pyridin-3-
ylicarbonyl)amino]ethyl}benzoate (step 1):
1H-NMF{ (CDCl3) 3 8.76 (1H, d, J = 7.9 Hz), 8.31 (1H, d, J = 2.6 Hz), 8.22 (1H, d, J = 2.6 Hz), 8.04 (2H, d,
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s), 2.60 (3H, s), 1.51 (3H, d, J =7.0 Hz); Ms (ESI)

mz 442 (M+ H+, 440 (M- H-. 25 EXAMPLE 51 44(1
WERGEAPEBS- CHLORO 2- [ (4- CHLOROBENZYL) ( METHYL) ARCNOBIVFA01135

DI N-3- YL} CARBONYL) AM NO E®SIYL} BENZO C ACCD O C NN

NN CO2H d 30 STEP 1. Methyl 4-{(1

S)-1- [({5 chl oro-2-[ (4-chl orobenzyl ) (et hyl ) am nol pyri

d|n 3- &garbon | ) am nol et hyl } benzoate The title

AT by Do et TisT b Pt d o G 6526 (1H, m), 439

1I-QGSD=EMIIﬂQizﬂ4rB43tPeyd J= of.3 BExangul (8H,%) 1.55 e, netdymiz)4- { (1

t hyl (2- phenyl et hyl ) am no] pyri din
M%S@AB%“%@@?" THE 85! Boo0as bos a5 o4
yl }car bonyl ) am no] et hyl } benzoate (step 1 of Exanple
ExJ\ﬁELaa;d (4-chl or obenzyl ) met hyl am ne: 1H NVR (CDCl 3) $
SETI(5: ORS F&HUZ)R?B%}% )&%gYé}%MﬁO}ﬁk’RlﬂlN‘sé 2 ﬁg
ENZQIDACIE 21 (2H, d, J = 8.4 Hz),
7063( 84Hz)537523(1H,n),
Jz\@L(ZH brs) 3.91 (3H, s), 2.59 (3H, s), 1.53
eofH0 Hz). 5 STEP 2. 4-{(1
S) 1- 5-chl oro-2-[ (4-chl orobenzyl) (met hyl ) am nol pvri
di n- 3-lyL)} car bonyl ) am no] et hyl } benzoic acid The title
conpou was prepared according to the procedure
described in step 6 of Exanple 8 fromnethyl 4-{(1
S) 1- [({5 chI or o- 2- [(4 chI orobenzyl)(mst hyl)am noj pyr|
S 1 chtovd-2-H B luargdbe g 1

.7 Hz). 8. 31 (1.H
lje tltle gonéo’_léé%was.?reggrg% i(ﬁbrdlag tojhe J)r%:egurk%%sbrlb%d gﬁste%é ﬁf Example 50

ffO'a meghyia-{g Sy 1 {gBychion-2inethyif-phanyieybangnalpyiigin3- 5. 37-5. 27 (1

yiiddrbor)amineletByBbér2bhte Glep 12f BAMPIBHE) add (3-fliolberzBimethiliamite:=

1H-éy%“g§é§)§g§ﬁéﬁab 3o M. 5 5 nd5od Ms aldmy 7083, o, =

8.28)7), 7.3p (2H59, GHLAGRAY) Z-34(( 3, CHILIGREBERE W) T-METRH(HAN], Sgi-PYR(1H, m),
ﬁﬁﬁh %l-&\zﬂf_l = YJF—.)& GARBMA WAM NCY e Yol BEN. 966 (REH)DL.8 (3i6ld, N Blo Hz).

vl}dér%Walﬁm@}}Joeﬁe 78 (1 H 5

STEP 2. 4-{(1S5)-1-[({5-Chloro-2-[(3-fluorobenzyl)(methylYamino]pyridin-3-yllcarbonyllaminolethyllbenzoic

acid

The title compound was prepared according to the procedure described in step 6 of Example 8
from methyl 4-{(15)-1-[({5-chloro-2-[(3-fluorobenzyl)(methyl)amino]pyridin-3-
yltcarbonyl)amino]ethyl}benzoate (step 1):
1H-NMF& (CDCl,) 8 8.76 (1H, d, J = 8.1 Hz), 8.31 (1H, d, J = 2.6 Hz), 8.21 (1H, d, J = 2.6 Hz), 8.04 (2H, d,
J=8.3Hz), 7.39 (2H, d, J = 8.3 Hz), 7.32-7.20 (1H, m), 7.03-6.88 (3H, m), 5.40-5.28 (1H, m), 4.37 (2H, s),
2.62 (3H, s), 1.55 (38H, d, J = 7.0 Hz);

MS (ESI) m/z 442 (M + H)¥, 440 (M - H)".

EXAMPLE 54
4-{(19)-1-[({5-CHLORO-2-[(4-FLUOROBENZYL)(METHYL)AMINO]PYRIDIN-3-
YLICARBONYL)AMINOIETHYLIBENZOIC ACID

(@)
TN,
o)

N
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C 20 STEP 1. Methyl 4-{(1

S)-1-[({5-chloro-2-[(3-chl orobenzyl) (net hyl ) am nol pyri
wdi2m5305788 } car bonvl ) ami nol et hvl } benzoat e The t PCITAB2005/001135

conmpound was prepared accorédi ng to the procedure

described in step 1 of Exanple 50 fromnethyl 4-{(1

S)-1-[({5-chl oro-2-[ net hyl (2- phenyl et hyl ) am no] pyri di n

-3 25 yl }carbonyl ) am no] et hyl } benzoate (step 1 of

Exanpl e 16) and (3-chl orobenzyl) nmet hyl am ne: i H NWVR
STEERGti Bi(85)-8 (5 chiokd-2-fla-flsbrberfymbtBdamboBFidhl- H, d, J =

2.6 LHdJ:.HZ)796(2Hd J =
y_}_ggr_bgnv)arz\lholgh\ﬂhhengzo d, J =8.3 H), 7.29-7.16 (3H,

7. o‘ghe(t[[e pq;mpgund | vas prppgeq_acbcord@g @Ghegor@gd%rqdqqcrlw in sprgg)% Example 50
frorg Inetrlyl 4d(1 SP1-f{5LoAlob-dHmethyl-BényelnylimitblpyddiFs-14. 1 Hz) ,
yl}c% 6)3%]?%%@9@)} ep%oa%ég s&e?f lflof I§()amplé 1 é)%n& %Hfuogben‘lyl)me%ylgmlhg')

"H-B)MRICDEIY) 5-8CGA (1bF 0279 182) IO b slehz 9.6 HeB R hyiH) ii=rPel Hn793 (2H, d,
J= %Iarhz%)eb}ér% by I)iz”}n? 4007, fet(mlra)b;esz@gec oHaR), €ladE8o iHt hE4.41 (2H, 5),

di t th d
oo BE, Dot SO E BT 6 o Bl o8 1 rom met hyl 4-{(1
S)-1-[({5-chloro-2-[(3-chl orobenzyl) (nmethyl)am no] pyri
HRAAY.

STEP P-43t1 94 iy REeHeRAdR-d- ﬁ}t:zﬁﬂonll)amlr%@ﬂ'ﬂdl}benzmc
TFNVR (CDCl 3) S8.76 (LH d J=179H), 831 (LH
8%, J = 2.6 Hz), 8.22 (1 H d, J =2.6 Hz), 8.04 (2H,

d, Vo Heemmeusaas preard Beodsy Ddemeedgedectibegingtepsyp Example 8
from mibbhyl(42H,9)- 0 ({5Ehisro®-[§-hidopenzy FRetiy)ABindlBdini®) , 7. 07 (1

526(1H m, 4.39 (1 H d,

y'}ﬁb"%i"]'"qeﬂ’ﬁ'}?e”%4 %ﬁ?”g = 14,3 Hz). 2.60 (3H,
H-8IMR (EDE5 S@IPI(1Hild, JJ= =5 Ig2) B C’rﬁlz()H dl\/B=€E§IZ))8ﬁ¥@H4$8 =2 Hz), 8.05 (2H, d,
)= %6 A e, f?S FLUO?C@E%E%QL%%ET%S%?\A%N%HP@R? @)
ng%ﬁlé’ )‘\?% TC:ER%%‘)ZAM NO| ETHYL}BENZO C ACCD O CI N N
M&WESID@QWZN&H SFEMB1H) Mt hyl 4-1(1 S)-1

-[ ({5-chl oro-2-[(3-fluorobenzvl) (et hyl)am nol pyri di n-

3- vl}carbonyl)am nol et hyl } benzoate The title conpound

ExpgineptabBymate accordi ng to the procedure described in
step 1 of Exanple 50 fromnethyl 4-{(1

c (2. | . G
AﬂﬂP[a%iagr @:%% ;%gﬁ]trLr\‘Efetg{a ty gﬁg%dgjglﬁgﬁ%gﬁ%ﬁg%ﬂp%rﬁeq'agove. The
Eimmlew sl@ies amdurtiBarfzediometdehzyl ) net hyl am ne: 15 1

HNVR (CDCI3) $8.67 (1 H d, J =7.6 Hz), 8.29 (1 H,

rafl g orpalfegrigindn e bl T e

Comfpéund13. 8 Hz), 7.03-6.86 (3H, m), 5.40-5.25 (1 H, |mcAMP
(1H d J =143 Hz), 4.34 (1 H d, J =14.3 H),| 1050
3.90 (3H, s), 2.60 (3H, s), 1.53 (3H, d, J = 6.9 Hz).
STEP 2_4-{(1 (nM)

4- ({Ié te_hl loro%lgé Echagrg#] ; OX%{ enzoxglaml%;rEXtH‘ ggngélglagid 20‘ ECI d The

ExﬁhﬂpﬂE{({S ChI oro-2-[( 3- quorobensz)(rrethyI)am nolip F‘f’g

U acttoruarityg lU e pPTr ot Uul‘&

EXdMBE2bed in step 6 of Exanple 8
4-[({5-Chloro-2-[2-(2-chlorophenyl)ethoxylbenzoyl}amino)methyllbenzoic acid

EXAMPLE 3 126
4-[({5-Chloro-2{2-(4-fluorophenyl)ethoxy]benzoyl}amino)methyl]benzoic acid

EXAMPLE 4 107
4-[({5-Chloro-2-[2-(4-chlorophenyl)ethoxy]benzoyl}amino)methyl]benzoic acid o

EXAMPLE 5




fromnmethyl 4-{(1

S)-1-[({5-chloro-2-[(3-fl uorobenzyl) (net hyl)am no] pyri
wdi2m5305%38 } car bonyl ) am no] et hyl }benzoat e (st epprPdYABI05/001135
HNW (CDCI3) $876 (1 H «a, J=28.1H), 831 (1H,
), 821 (1 H d, J =2.6 H), 8.04 (2H,
.3 Hz), 7.39 (2H, d, J = 8.3 Hz),
H
|

d, 257 =

d J =26 H
8
7.32-7.20 (1

m, 7.03-6.88 (3H m, 5.40-5.28 (1 H,

4-[@-cHlorb{ @-Rble 63D 3x e AzolilaPRARENTN ) GIMEEHYL) AM NO PYRI
EXR&AHQ% YL} CARBONYL) AM NOI ETHYL} BENZO C ACID O CI N Né2

H C F WD 2005/105733 PCT/ | B2005/ 001135 66 [STEP
i[ﬁgwmyerme{tmog(ﬂbenzoyl}amlno)methyl]benzmc acid
ex@lbag §- 2- f (4-f 1 uor obenzvl ) (et hyl ) ami nol pyri di n-3-| | }98

arbonyl ) am nol et hyl } benzoate The titl e conpound was
4—[g§)ébg,¥-gﬁaorgmaca,ﬁ i A e T
EXAMBtEExarrpI e 50 5 from met hyl 4-{(1

%,nﬁuipgnyl et hyl ) am no] pyrj din
benzoate (step 1 of

7.9 Hz), 8.30 (1 H d,|J%

Do fdeig s D=

T. 211 Ll

EX?MEUEB‘ 96 (2H n 5 40- 5 20 (1 H, n), 4, 41 (2H S {
4-[@ PR {é ahl'orofé)[z {2(2me5l7ylp(13r|§‘l )etfoxylbehzdBarhidblethflibendoicacld O Hz) .

0
Exé P'i 5 ChI or o- 2-f (4-fl uorobenzvl) (et hyl ) am nol |pyr i
41d Sh*r 35 Gh@roar[b@ﬁvéihy&hembéﬂmmWnlz@éarmow)ethyllamquc gdie tiftle
Exgglﬂpéawd was prepared according to the procedure 35

des in step 6 of Exanple 8 from nmethyl 4-{(|1
4- ((&\91-11 {[5 phﬂ&ro2p(wnlphexw0>w}bﬁnzpvllaw nglsiwienzoicagil il \ anmi nolpyri

TioTTTL

EX@lMHLBmS yl }car bonyl )am noj et hyI }benzoat e (st ep 1) :
AT el Slz), 8.32 (1
Z. s s . I'IZ) , O. 05 78
EX(\MPLEHS J=28.1 Hz) '7.38 (2H, d, J = 8.3 Hz),
4-{ (A S B+({B-Chford-2id (4- lf:\f)lorop't’we|0;Betﬁox9]§3yr(1’|a2:1:4r m, 5.38-5.26 (
lrr)onl.33 'Tfenzmacpz (3H s), 154(3H, d J={7.0
42—+ +—A440—(M—=—H)=——""20

EXEMBbEiﬁrent al Exanpl e CAWP assay in human EP4 _
4-{HGaNR oA [n\%ﬂﬁtl@ &@ﬁ%ﬂ%&ﬂnd}kﬁkimﬂsl he nethod descr|i bed

yl}%%gnyiamma%yl}genzow LS of these studies are summari zed i n

EXAMPLE 17 510
4-[(15)-1-({5-Chloro-2-[(cis-4-methylcyclohexyl)oxylbenzoyl}amino)ethyl]benzoic acid
EXAMPLE 18 260
4-{(1 8)-1-({5-Chloro-2-[( Trans-4-methylcyclohexyl)oxylbenzoyl}amino)ethyllbenzoic
acid
EXAMPLE 19 130
4-{(18)-1-[({5-Chloro-2-[2-(2-methylphenyl)ethoxy]pyridin-3-
yllcarbonyl)aminojethyl}benzoic acid
EXAMPLE 20 510
4-((18)-1-{[5-Chloro-2-(3-methoxy-3-methylbutoxy)benzoyllamino}ethyl)benzoic acid

200

EXAMPLE 21
4-((18)-1-{[5-Chloro-2-(2-isopropoxyethoxy)benzoyllamino}ethyl)benzoic acid




Table 1. Results of cAMP assay in human EP4
transfectant. Conmpound cAMP 1C50 (nM EXAMPLE 1 149
WO-20GA0HI38r 0- 2- 2 hen | et hox benzo | am no met RCI/IB2005/001135
benzoi ¢ acid EXAMPLE 2 108 684 5-Chl oro-2- 2- 2-chloro
hen | ethox benzo | amno neth | benzoic acid EXAMPLE

3 126 4 5-Chloro-2 2 4-fluoro hen | ethox benzo |

amno neth | benzoic acid EXAMPLE 4 107 4-
Exﬁmﬁmé’io 2- 2 4-chloro hen | ethox benzo I amino rett®

EXAMPLE 5 270 WD 2005/ 105733
[65)1"1 6{&6ﬂwﬁﬁr{ﬁphbwberm})ony]hﬁnmmawno)eihyl henggicasisdy | gx

Uo7 UUTTToo

ExAMBrE z0 meth | benzoic acid EXAMPLE 6 441 4 22
Q5L Ao 2GR OB A o B PR I AR D

PDTITZUT' U dUCT U EAAIVFEFCE 7 02 =4 iD'UII IICLII | 9
EXAMALE 24t hox benzo | ami no neth | ben20| c acid EXAI\/PLI:Z

4-18 sPB({5-8n1brol2-[@)chibrobertzayolgileffadridofetdifinslid dcldor o hen| |
Exgt hox.Jbenzo Tjam no eth (]benzolc acid EXAVPLE 9 [24Ti

4- [($$)-1l€{$ ClisroCHlddgotdnpyBoxybeizoyilemopletmibe)zmiclacry] pyri di n- 3
EXMA Fhon | amino eth | benzoic acid EXAMPLE 10 48 62
C-l- 5Ch|or02[2112fluolro henl)ethox

EX&MPIJEW{S Chl or o- 2- [2 2-meth | phen | et hox ]benzd

&bﬂﬂ[g] eh&BE émgﬁ\ %Q-&er%?elth%xw balrz'n gb%eti%lﬂ)ben%omg &.d S)i1 -

ro=—cz=-1 METTT T e I €U NoX" TOENZ0 T 7ant o 51

EXéMH'-E(%fbenzm c aci d EXAMPLE 13 35 4-((l S)-1
41§ BEDhIeH-2:[2 (4HublosHR A%y fe P oyBRERYIfah B i RliRhbiclacBENZ/0i C
EX?@EdEO MPLE 14 41 4-(1 S)-1 -f[5-Chloro-2 3-nmeth 30
t benzo (]Jam no}eth | benzoic acid EXAMPLE 15 78
4-((4S{-'(-{]‘_5-Chloro-2-(cyc|obutylmethoxy)benzoyl]amino}ethyl)benzoic acid
exmupide 3o { 5- Chl or 0- 2- [ 2- (4- chl or ophenyl ) et hoxy] pyri di n1®

4-{21 S)(-:E{(Eggmor!)-zﬁls%Lﬂltg))lyggnrz]oy );mln éi%/ll}gengglcl: E(leI(J MPLE 16 350

EXAMPLE 31 140
4-[(1 8)-1-{{[5-Chloro-2-(3-methylbutoxy) pyridin-3-yljcarbonyllamino)ethyllbenzoic acid
EXAMPLE 32 50
4-[(19)-1-({5-Chloro-2-[(2,5-difluorobenzyl)oxylbenzoyl}amino)ethyllbenzoic acid
EXAMPLE 33 63
4-[(15)-1-({5-Chloro-2-[(3,4-difluorobenzyhoxy]benzoyl}amino)ethyllbenzoic acid
EXAMPLE 34 “
4-[(15)-1-({5-Chloro-2-[2-(4-fluorophenyl)ethoxy]benzoyl}amino)ethyllbenzoic acid
EXAMPLE 35 110
4-[(1 9)-1-({5-Chloro-2-[(2,4-difluorobenzyl)oxylbenzoyl}amino)ethyllbenzoic acid
EXAMPLE 36 170
4-[(18)-1-({5-Chloro-2-[(2-fluorobenzyl)oxy]benzoyl}amino)ethyllbenzoic acid
EXAMPLE 87 &
4-[(18)-1-({5-Chloro-2-[(3,5-difluorobenzyl) oxylbenzoyl}amino)ethyllbenzoic acid
EXAMPLE 38 &
4-((15)-1-{[2-(Benzyloxy)-5-chlorobenzoyllamino}ethyl)benzoic acid
EXAMPLE 39 &
4-{(15)-1-[({5-Chloro-2-[(2-chlorobenzyl)oxylpyridin-3-yl}carbonyl)amino]ethyl}benzoic
acid

72

EXAMPLE 40




4-{(1
S)-1-[({5-Chl oro-2-[ net hyl (2- phenyl et hyl ) am no] pyri di n
wo3odscasen 1 am no eth | }benzoi ¢ aci d EXAMPLEPAT/IB205/001135
4-1(1 S)-1 - {5-Chloro-2 ci®-4-meth |c clohex | ox
] benzo I}am no eth (] benzoic acid EXAMPLE 18 260
4-1(1 S)-1-({5-Chloro-2-[(
Trans-4- net hyl cycl ohexyl ) oxy] benzoy] } am no) et hyl ] benzo
4- {g% @ﬁfs%hlo%ﬁwgﬁ?r%i%[né@%g]pﬁ dﬁ(adxfl}carbonyl?amlno ethyl}benzmc

({5-Cnh et hyl'pheny oxy pyridjn-3
ci-d IIYAI\/DI E-20.510

EX4\M(:’(.HE4'S)-1 -{[5-Chl oro-2- 3-nethox -3-meth |butox 39

e QAP LA SEAL BN 25, 200 4 (1

ClTIOX DEITZ0 I Ollll 1TO Cl4g7

EXAMBER4Di ¢ aci d WO 2005/ 105733 PCT/ | B2005/ 001135 6B
4- [E&AM?@-EN&% 213 (tetfhdrd-2 ﬁyrﬂn -4- yI){e%DQ]Heﬁio?I}a%ﬁl{o e@%ﬁ icopenz

ox ] benzo I}am no et (] ben20| c acid 2

l'/l [ @B W | chl abhe ¢ 'I n-=
il =AY \J.J \.AII 616 L u €RoBroBenz | L 140

EXAMBRE # et h (] benzoic aC|d EXAVMPLE 24 29 4- [(I S -
4 [éﬂ;ﬁ*r B RbR-23d fubrosdh ﬁb%%%ydam%)eh%mﬁg,cl Lam no eth

Denzm C acld EXAVPLE 25 46 4-] 130
ft or0-2-[ 4-fluorobenz I ox ]benzo I}am no eth

(1]3199({5 Ghiorozee]{SemdiAduieiza- 26 mBoxyibedolltaminofeityHehtoar 0- 2 2
enox ethox benzo !]am no} eth | benzoic acid EXAMPLE

- —Chtoro-2—2=methox—=2=—henteth

EXBMH&%‘lE(]am no} eth | benzoic acid EXAMPLE 28 210 4} (1

4-[8 9} t-1{5-Chibro@l4ashPro2-fudrobéhziloidQienzoiRiitio) &t zdidaR [z 0
EXA&\B %60 eth (] benzoic acid EXAMPLE 29 30 4-((l 55

Chloro-2 c cl obut (nmethox benzo I am no}eth| |
4-[6 Ehl-t35-Ehiarei2d (CRKiaNFA-flaoRbenty)oxyloenzoyifamirg)etiylbenzoic acid
exabpBe £h! or o- 2-i sobut ox benzo | amino]eth (}benzoic| 489

ﬂ %ﬂ {j L{Exﬁprn 55(3@1111.0%)%\2@&14% &eth%yﬂo&nzgél}ﬁmynpcﬁtbw{bgnz%lc %m@mj th
EXBMANPIE 32 50 4- [(I S )-I {5- ChI oro 2 [
4{éﬁ}ﬁ{f@h&éﬂ-‘%gﬁ%r&béﬂm(]TQW?a%ir}oﬁmioﬁ}%-et h (]benzoic @acid
yl}carbonyl)aminolethyllbenzoic acid
EXAMPLE 49
4-((19)-1-{[5-Chloro-2-(tetrahydrofuran-2-yimethoxy)benzoyl]Jamino}ethyl)benzoic acid
EXAMPLE 50
4-{(15)-1-[({5-Chloro-2-[(2-fluorobenzyl) (methyl)amino]pyridin-3-
yllcarbonyl)amino]ethyl}benzoic acid
EXAMPLE 51
4-{(15)-1-[({5-Cchloro-2-[(4-chlorobenzyl}(methyl)amino]pyridin-3-
| yl}carbonyl)aminojethyllbenzoic acid
EXAMPLE 52
4-{(18)-1-[({5-Chloro-2-[(3-chlorobenzyl)(methyl)amino]pyridin-3-

100

360

120

25

65

yl}carbonyl)amino]ethyllbenzoic acid
EXAMPLE 53
4-{(15)-1-[({5-Chloro-2-[(3-fluorobenzyl) (methyl)amino]pyridin-3-

180

[}carbonyl)amino]ethyl}benzoic acid
EXAMPLE 54
4-{(18)-1-[({5-Chloro-2-[(4-fluorobenzyl)(methyl)amino]pyridin-3-

{}carbonyl)amino]ethyi}benzoic acid

110




4-[(I S)-1 - {5-Chloro-2-[ 3,4-difluorobenz t o ]benzo
}am no eth (] benzoic acid EXAMPLE 34 41 4-[(l -1-
WO 2605G0s1B80-2 2- 4-fluoro hen |I)ethox ]benzo PCT/IB2005/001135
| }am no) et hyl ] benzoic aci JOEXAMPLE 35 110 4-[(I S
)-1 {5-Chloro-2-[ 2,4-difluorobenz |I ox ]benzo |}am no
eth (]benzoic acid EXAMPLE 36 170 4-[(] S -1
(15-Chl oro-2-[ 2-fluorobenz | ox ]benzo |}am no ethyl]
ICQ%ézc@h&m?&lbr%f EEANREdEaIR émdRind Aglired tos%dule the éu%onﬁth b ﬁ&d%y [50%
, 5-di fluorobenz | ox ]benzo }amno eth (]benzoiC ac
EXANPLE 38 75 4-((l1 S)-1 -{[2-Benz | ox -5- chlorobenzo
(]am no}eth ()benzoic acid EXAMPLE 39 76 4-{(1
S)-1-[({5-Chl oro-2-[(2-chl orobenzyl )oxy] pyridin-3-yl}c
ar bonyl ) am no] et hyl } benzoi ¢ acid EXAMPLE 40 72 WO
2005/ 105733 PCT/1B2005/ 001135 69 4-{(1
S)-1-[({5-Chl oro-2-[(4-chl orobenzyl ) oxy] pyridin-3-yl}c
arbonyl )am no] et hyl } benzoic acid EXAMPLE 41 39 4-[ (|
S)-1 - (15-Chloro-2-[ 2-c anobenz | ox ]benzo |I}am no
eth (] benzoic acid EXAMPLE 42 467 4-[(1
S)-1-({5-Chloro-2-[2-(tetrahydro-2H pyran-4-yl) et hoxy]
benzoyl } am no) et hyl ] benzoic acid EXAMPLE 43 140
4-[(I S )-1 (15-Chloro-2-[ 3-fluorobenz | ox ]benzo I
am no eth (]benzoic acid EXAMPLE 44 130 4-[(1
S)-1-({5-Chl oro-2-[(5-nmethylisoxazol -3-yl) net hoxy] benz
oyl }am no) et hyl ] benzoic acid EXAMPLE 45 65 4-[(I S
-1 {5-Chloro-2 4-chloro-2-fluorobenz I ox ]benzo
l}am no)eth (]benzoic acid EXAMPLE 46 55 4-[(] S)-1
- ({5-Chloro-2-[ 2-chloro-4-fluorobenz | ox ]benzo
| }am no eth'| benzoic acid EXAMPLE 47 480 4-[(l S)-1
- {5-Chloro-2-[ 3-chloro ridin-2 | nmethox ]benzo
| }am no eth (] benzoic acid EXAMPLE 48 100 4-{(1
S)-1-[ ({5-Chl oro-2-[(2-chl orobenzyl) (et hyl ) am no] pyri
din-3 l}carbon I amno eth |}benzoic acid EXAMPLE 49
360
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4-((I S -1-{[5-Chl oro-2- tetrah drofuran-2 (nethox
benzo | am no}eth ()benzoic acid EXAMPLE 50 120

Wa-2§(51105733 PCT/IB2005/001135

S)-1-[({5-Chl oro-2-[(2-fl uonobenzyl) (et hyl ) am no] pyri
din-3 lcarbon (am no eth (benzoic acid EXAMPLE 51 25
4-{(1

S)-1-[ ({5-Cchl oro-2-[(4-chl orobenzyl) (net hyl)amn no] pyr
i din-3 I car bon 1 am noCEAIMS| } benzoi ¢ aci d EXAMPLE 52
65 4-{

3- chl or obenzyl t hyl ) ani i
' d‘lﬁm?%'%a? BT Do ot b (bé‘n’zﬁi”iyaéi‘ & BXAPLE 53 150

3
S) 1[({5 Chl or o- 22[(3flur(§b 7 (et hyl ) am no] pyr i
di n-3 I carbon (am noyetiy(beMoi™ d EXAMPLE 54 110
4-{(1

HEOYH) am no] pyri
din-3 l}carbon | amno ethit benzoic acid WO

2005/ 105733 PCT/1B2005/ 001135 70 ICSO the
concentration of the individual conpound required to

NEHKGEX fepiesARDORLr Dhitrdgegansl; by 50% 5 WO 2005/ 105733

RCT/ | B2 4 A conpound of the
%ﬁrﬁfengﬁ agé%ég ﬁér% %Q’"%H wherein X
Y PPREQSERE 8 hydeggernypiory Opan %b@éww@w ffom 1rt8 ﬁlcé@@h‘f‘%msl\lm
alrepréyaia hadrogen atomeor 8 bhlbgen amipm R4 represents a

fh"dé;&?&%ms eri Qm QBUp%w?d M 1 Qrs%ﬂorhﬁwn@Qatlgﬁéﬂmu%stﬁlﬁed?lmth 1 to 2 groups

car esent s ato

oD B PTHec TG By R RS Y A1 b P S & gometiy! group,
fanoaattioyt grod keing dram 2 to rescadigt iatomal 4 yycloalled wiotw haihgtiorrh3 T 7 carbon
téi’on?s ﬁrpﬁél"@Sgrodpnﬁj BRMBALEbUpY a H6tbBE6/cRAEUpGIMY @MekdeAX Yroup; a cycloalky!

i r0L1p| avmg flrorﬂr??] r'PgQrb:IOn a%m% ﬁf%n?l&%u@s‘ifﬂ% wﬂﬁan ng} Igroup ]bavmﬁ,]from 1t03

anoyl group
2cafhgn 5‘0'@§r°b@)PPT%{P“dﬁ§ 9"°élp’cycl oal kyl group having from 3
tRF ahd (d rifcleprendetiy represant phrdrgdengitad pr;, araalkyh @R OX Yaving Grop, 1 & 3 carbon

h:ﬁ&n%' QICF}&%M g ﬁélﬁy%ﬁéﬁ@ fcﬁml'éﬁﬁlﬁﬁlé?z@{cyalm Igarvﬂb' Hom 8 to 6 carbon atoms;

G e, a8t 1 L PR ato 1o ST S ST {PBeh 1o 4
Initragerghetetditamsroh ® iv 2atittpgen ringhetgrohieme ﬁ@cwyge@ ogi @gjpr ring heteroatom;
said heterocyclic group is a 4 to 7- membered saturated ring system having either from 1 to 4 ring
nitrogen heteroatoms or 0 to 2 nitrogen ring heteroatoms and 1 oxygen or 1 sulfur ring heteroatom;
said phenyl groups, phenoxy group and said heteroaryl groups referred to in the definitions of R' are
unsubstituted or are substituted by at least one substituent selected from the group consisting of
substituents o; ‘

said substituent o is selected from the group consisting of halogen atoms, alkyl groups having from 1
to 4 carbon atoms, haloalkyl groups having from 1 to 4 carbon atoms, hydroxy groups, alkoxy groups
having from 1 to 4 carbon atoms, haloalkoxy groups having fronﬁ 1 to 4 carbon atoms, cyano groups,
hydroxy alkyl groups having from 1 to 4 carbon atoms, alkoxyalkyl groups having from 1 to 4 carbon
atoms in alkoxy and alky groups, alkylsulfonyl groups having from 1 to 4 carbon atoms, alkanoyl
groups having from 2 to 5 carbon atoms, alkenyl groups having from 2 to 4 carbon atoms, alkynyl
groups having from 2 to 4 carbon atoms, alkylthio groups having from 1 to 4 carbon atoms, nitro
groups, amino groups, mono- or di-alkylamino groups having from 1 to 4 carbon atoms, aminosulfonyl
groups, alkoxycarbonyl groups having from 1 to 4 carbon atoms, alkylsufonylamino groups having
from 1 to 4 carbon atoms, cycloalkyl groups having from 3 to 7 carbon atoms and a mono- or di-
alkylaminocarbony! groups having from 1 to 6 carbon atoms;

or a pharmaceutically acceptable ester of such compound;
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R2 and R3 i ndependently represent a hydrogen atom or
an al kyl group having from1 to 3 carbon atons; or R2

wanwsR85ysoups toget her form an al kyl ene chai nPOauB1vg5/001135

from3 to 6 carbon atons; s&id heteroaryl group is a 4
to 7- menbered aromatic ring system having either from
1to4ring nitrogen heteroatons or 0 to 2 nitrogen
ring heteroatons and 1 oxygen or 1 sulfur ring

h& eehaeeayjicallyagcepiablg Sﬁ'é‘!“%rﬁ‘gcycl ic group is a 4 to 7-

2. marhepaed sabridihgtoedainii nghegiist em havi ng either from1l to

&Febgge&ggg,tpoggpatgﬁteroatorrs or 0 to 2 nitrogen ring

t eroat ons and ygen or 1 sulfur ring heteroatom
¥Ry group and sai d heteroaryl
oX supsentsefBr.red to in the definitions of Rl are

4, ummmota&&aingﬁa a@ro%esmﬁmwﬂhmn at | east one

sybstitu d fromthe group consisting of
sUBSEPE e §r%51°x§g§n§§| d*Substituent a is selected from

t Riaerjessuip ag fes rewn hegnotronitogiparponaioms., al kyl groups

5. hawdnpguridr=eearding tb anybne arddams atoowherdl@l oal kyl groups

hfig%genﬁsag@éeﬁ% 4 carbon atons, hydroxy groups,

aving from1l to 4 carbon atonms,

FQS‘&HOWC‘)@‘F’&J%”VWQ% PP binS1wheseim car bon at ons,

X @pesapsGupgen dwydr oxy al kyl groups having from1l to 4
: C@é&?&&ur@ta@éﬂidmg% K%é‘l)ﬂ@féumgﬁ RUPRndigyi ng from1 to 4

rb
B onans B Py o Bt SpBHBon SHBHELEM o 2 rows
ghdsapyleibnselaged fraynaR atkexy Sragahiing ity 6 adrkemaidmy mowgsalkyl group
hVin§igorh 8 @M cardo® atdms,ArpReY REPIS phebsly YYD, and@ll R&IRSaryl group;
hs%}é c¥ H?l %stO é tocérrﬁ% %tdomﬁatlglan s&she hag/rng %Rﬁer from 1 to 2 ring

havi ng carbon ato
GRERNEHRS b ot ORI IRt =l s PN | Piighing helgrostom:
Asaitigmhbryhgrexips ABq saliietreamuy §roupg Irefergrdowlipshe defikioxy o’ ienyrkubstituted or
%r@%&;ﬁﬁl@&’ Byréglegsq s S?Jbét Qlerﬁ‘t sgl@(ﬁ&q%nﬁh(,p&ﬁ? con3|s£i|ng of s bstltuents o

| suf ony | am no roups havi ng from car
aia@r?ﬁbSt'E‘ﬁ'E |%%ﬁaJ@y!ed g?fa s S W GPRtIRor% hg'agep glorps, @éiw'tqswps having from 1
ab e rsrbamaloras, ety gdsups having Froml 1kty Kk aarb orogt@nd) aytydxy groamspsikoxy groups
%Vlh@gorfw h @ éarﬂoﬁ a@m@ q{aﬁglﬂo@tg%ﬂﬁs haQi'h rPh'@Jﬂ@anﬁMta o%l (Lano groups,

ASS Dol Er 66 hs Tors 6 caﬁnﬁﬁfgwwgw@ Q101G HRUIRG from 1 to 4 carbon
TPt absPe agdilky arprpe.eaddisuliny! grosrsrawiog tiorad dot carbry atams and alkanoyl

qr@jpghgwng\m.arzed,@carboxaroa@r esents a nitrogen atom 3. A

ggp,ﬁ) enta%&?c%wégﬁm*%ﬁglﬁ%ﬁmgr apc{:gggrﬁ 3:2 tsoxany one of

Cﬁ‘ a{?ﬁf?sseits pRpaliy ngPé\aé'F%”o oSFrweRApEs Mﬂ@ﬂ”y BiestiyigAgEt 1 o 2 groups

abdzpendantigl sédctaddipmesatibaskybgrowl Hayihg igpnod p eavtion gtofns anphknyl group and
tepp,;g &%,kggpp atorrs 5. A conpound according to any one

h I’TB @Jﬁ cg X \g epresents. an ol%ged h
ascatS*rH 1 Wpéso‘f?ﬁ e %’ésoﬁ“B? %edt hs Hgift YrSuksfitueqt §7/¢nted from the group
t@ndstingwienigstimentsZo;r epr esent s a hal ogen atom 7. A

Céamgbgﬂ@eﬂ%&@ge%h@@fr&ﬁth@%YouF)@&s@ﬁng(} ﬁékg&én ;'tornQ ?(gl r%roups having from 1

wher ei n represents an a group having f

éogﬁ?rBWT%{‘EScﬂ‘i’ﬂC@BT POHSI |y subst ituted wWith 1 to 2

. gk aupeundEScardirdapaydesntiiCrise] @ eltbrdim om an al koxy group

hﬂvrb;ﬂ&effé Qrﬂeﬂ{yltgﬂaué GRERRRtRE Q8% a@h%ﬁl@ihﬂ@to'ﬁb(l ;gkﬁ)dipethyl group or a

i n carbon at ons, enyl” grou
p%@ﬂ’é‘gme&}ygj P and a heteroaryl group;

said phenyl is optlonally substituted by 1 to 2 groups independently selected from a fluorine atom, a
chlorine atom, a cyano group and a methy! group.

10. A compound according to any one of Claims 1 to 9, wherein
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said heteroaryl group is a 5 to 6- nenbered aromatic
ring systemhaving either froml to 2 ring nitrogen

waeb@riost3sns or 1 or 2 nitrogen ring heteroat oRETABIOI001135

oxygen or 1 sulfur ring het®roatom said phenyl

groups and said heteroaryl groups referred to in the
definitions of RL are unsubstituted or 20 are

substltuted by at | east one substituent selected from

t AfeargrR ipslepaderitly raprRgery Rydiogan atereret 8n alkyl gepiigl having from 1 to 3 carbon
sabrsd i tuent a is selected fromthe group consisting of

11 RLRGSIN AL B SFOURS MY g o L o ¢ carbon

avi n 1 to 4 carbon

a&* d%esehtyahwe@?temp@d RAr9PERS % BEBY 9oHAvi ng from 1 to

12 @aipbind asdoaimg to Dlailnoladeleotey frgm:oups having from 1l to 4

13.

14.

15.

C@{(@m LoBR:2( y&r&%ba{zgwbenzcwﬁ,ﬁlfs%ghﬁbéﬁyé.c LPUPS

avl n ﬁ )y% gr OclinS
RS- eto - & e B Do E e RO RPN RS ky
ot-iL3 s ({(5ehlkpted i 4-etintiphgmb eipexylanzoyiigminpetnyilberzoic 4cidar bon
-1 1aesrémaﬂol@qwlorobg{zgwbéﬂeammnJ>ét%e%z&@ac% carbon

cor. ains 1
CLOB 1 Rren R R PR B R e A e RS bt o ¢ om
14-((t5)8-{eahlbor- (aucbh@ylr@ﬁhwhhmzwa@tnb}swlkbamzela agifit h 1 to 2
- QL83 -{[5ichidR P BRRAdY ¥xyehaglaathofdtBedzoryseidpal Kyl group

h‘gwg]gﬁés cﬂlmoi'é cy:?noggnrz g éﬁ‘\%&yﬁamu@o&u ﬁm@o,g; Qup and

I s unsubst it ut ed
102 dEtsaprorle def opPharvcdasioeptl St EFERe 8l ect od

f4 Qm)n HB-cgibo e 3-meonisutetyjbatgogfamsalesiydeumeitasida; ; sai d

i1 @%ﬂl&oé [l4%lu§r‘3!)x§19§l)§@]tfeﬁ£>g}/aﬂ}% eG{yﬁ’déF?zo%%tGugl gt Icggbga
ke %\%3 e S s L TN A o T
a1 Dt d{5ehloBi2d(2fedifiliotoberyl) owiitenzsyiieniRib)atte[freozisracisl; a
pﬁm{s%hlo'grzqzu@rmahm@rwétmmhwzo@am&meﬁyl}al&%w b&g;hy!

gz{ @ @ cRIar%réﬂéy %foroyi flu% ggrpzyll orqr]t%nz E/%a mo?e%yﬁ%enéow %/fld 2
g‘H§ 9- {iﬁ%‘éﬁ?@r@@gﬂnp’we@@W&’@t‘@waﬂ“@}#fﬁ' )fenapisecile at om a
chi(18)H1 (fB-cAlbo 1B (33-difjiaibergyljoxiibea sl mimoptfyilengiicisid; 40

V\ﬁ[ﬁ s§1 9{3'5919.‘6@3&1%8%%&8%&9?/ %Q%be‘ﬂ&% 6&%%0%@&}6@%20% Jc% 9, -
i hdbpd Aoy K pradeRm YRy Bins e R gy iaMEIlety tﬁf‘ﬁﬂ acid;
ot-UP- 1HRMbamgyldxy) esrahibrabenz8ylleminbjethy)batzoiemeid;11. A conpound
?&Rpé)-q LcHido-BL [ ?lgé}g)ﬁﬂél{)gyﬁyrmﬁl Shynkddy) am%]‘eﬁfyllibeﬁz?mc aC|d
RIS R B Rrro Ve S PER S b Sl

fzf Bbha)- 14{5[c(1lgro -2-[(3,5- dlfluorobenzyl)oxy]benzoyl}amlno)ethyl]benzmc acid; and
S) [(118)-0 {(B=cAiblo@r[2-(Rp-fi{udropRdnletidgizyik oy Rkl AR b B 0) €

r nge% % %\lge ebti r]Df such com
e
)éf]q%)?'g Lﬁ 8'% %:g% é Clq ? nyl ) et hoxy] benzoyl } am

i ‘?f@)PE%rﬁ‘?‘FEj”EFéWzaG?QP‘ st Thefao
3) phariatéticdhbadiposidbn| \Ehuc(hébomeliéey Ia phrepoyhg edcbrdiny joeen oy bijcims 1 to 12,
' &CQ %Welahﬁﬁél@ %l:&ep@ﬁlb %ster & s[uéﬂ- compound of a pharmaceutlcally acceptable salt

% 3&1 %% | orob enzg/ goxy] benzoyl } a

?f)*@t QFFH@W'E Bhaém Ft&a' yfﬁceﬂtaF? rier

Sﬁ pliardcButichl lcomppsiiior] forthe tkatmarb efrvispaseoryditioemmendtddeiyiprasipglandin, in a
t AxhhhHgnz e@t ﬂﬁﬁbrdeompﬂse@ (alherapeutlcally effective amount of a compound according to

%r)ybé'%[i iaw%s 1010 12( C{d &alr’lr%e}éelﬂ% Ilyoa)éggp%%fgz s¥er & su&okompound or a

S)ha![n‘?{:ﬁlﬁ'cﬁilh P‘@FRiabJP @ {heteoh ety syiaplerbarmegdUlieatiy regriabipyoayrigr
eN&@in6d BEthélireafindn( df disease conditions mediated by prostaglandin, in a mammalian subject,

ﬁ%ﬁéo{ﬁnggsl%g'ag@gg;%n&g( % SUPNBRENZ We)-BAVLNE DFN I} AR compound
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4-1(1
S)-1-({5-chloro-2-[2-(4-fl uorophenyl) et hoxy] benzoyl } am

wone)sansmss ] benzoic acid; 15 4-((1 PCT/IB2005/001135

16.

17.

18.

S) - 1-{[ 5-chl or o- 2- ( 3- net hyl®ut oxy) benzoyl ] am no} et hyl)
benzoic acid; 4-[(1
S)-1-({5-chloro-2-[(4-fluorobenzyl ) oxy] benzoyl } am no) e

t hyl ] benzoi c acid; 4- %%

Syecarding B-apprsroh clgmp 2 39 3. pf mmamewm"y 8208pIRY/¢ BrRigTAbSMUCh aempound, or
i &}Q}aﬁﬁa{&wtﬂ;@lﬁ Beeptebl@iltthereoft- [ (1 S) -

| uor 0 en ZJ ﬁ aza)?% é ??toqlhf nae I%f cr:llacx)l a t1 rt]?é %r a I’1pzharmaceu’ucadly acceptable ester of
48uehy {@Pemdo?r@ am%ﬂ%%%sﬂtaﬁ Al ny1eei R TEEAPBRH 1 ani n

U3 taleginpduet 2@bding ¢d ghy oB®ofbidingsl1 to 12, or a pharmaceutically acceptable ester of
§)ch l-or&p{otr?nocg epd’hgrn%c&ft 2€II§ L\zlc%té)o'le saft Ha b0 RWMJ%MJJHFQ frR¥icament for
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Moembzicrtion eici qgimpdpnp @ﬂ_the formula (1), as defined in any one of claims 1 1012, and another

Sarracoib§icaMdc@ieQmndnt] ( 3, 4- di f 1 uor obenzyl ) oxy] benzoyl } ani
no) et hyl ] benzoi c acid; 4-[(1

S)-1-({5-chloro-2-[(4-chloro-2-fl uorobenzyl ) oxy] benzoy
| }am no) et hyl ] benzoic acid; 4-{(1
S)-1-[({5-chloro-2-[(4-chl orobenzyl ) oxy] pyridin-3-yl}c
arbonyl )am no] et hyl } benzoic acid; 25 4-((1

S)-1-{[ 2- (benzyl oxy) - 5- chl or obenzoyl ] am no} et hyl ) benzo
ic acid; 4-{(1

S)-1-[ ({5-chloro-2-[(2-chl orobenzyl) oxy] pyridin-3-yl}c
arbonyl )am no] et hyl } benzoic acid; 4-{(1

S)-1-[({5-chl oro-2-[2-(4-chl orophenyl) et hoxy] pyridin-3
-yl }carbonyl ) am no] et hyl } benzoic acid; 4-[(1
S)-1-({5-chloro-2-[(3,5-difluorobenzyl)oxy] benzoyl }am
no) et hyl ] benzoic acid; and 4-[(1
S)-1-({5-chloro-2-[2-(2,6-di fl uorophenyl ) et hoxy] benzoy
| }am no) et hyl ] benzoi c acid; 30 or a pharmaceutically
acceptabl e ester of such conpound; or a
pharmaceutically acceptable salt thereof. 13. A

phar maceuti cal conposition, which, conprises a conmpound
according to any one of clains 1 to 12, or a

phar maceutical ly acceptabl e ester of such conpound, or
a pharmaceutically acceptable salt thereof, and a

sui tabl e pharmaceutically acceptable carrier. 35 14. A
phar maceuti cal conposition for the treatnent of

di sease conditions nedi ated by prostaglandin, in a
manmal i an subj ect, which conprises a therapeutically
ef fective anmount of a conmpound according to any one
of clainms 1 to 12, or a pharmaceutically acceptabl e’
ester of such conpound, or a pharnaceutically
acceptable salt thereof, and a suitable
pharmaceutically acceptable carrier. 15. A nethod for
the treatnment of disease conditions nedi ated by
prostaglandin, in a mammlian subject, 40 which
conprises adm nistering to said subject a

t herapeutically effective anmobunt of a conpound WO
2005/ 105733 PCT/ 1 B2005/ 001135 74 according to any one
of clains 1 to 12, or a pharnaceutically acceptable
ester of such conpound, or a pharmaceutically
acceptable salt thereof. 16. Use of a conmpound
according to any one of clains 1 to 12, or a

phar maceutically acceptable ester of such conpound,
or a pharmaceutically acceptable salt thereof, as a
medi canent. 5 17. Use of a compound according to any
one of clains 1 to 12, or a pharmaceutically
acceptabl e ester of such conpound, or a
pharmaceutically acceptable salt thereof, in the

manuf acture of a nmedi canent for the treatnent of
dlsease condltlons nedlated by prostaglandln |n a
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