WD 2005/ 021508 PCT/ | B2004/ 002735 PHENYL OR PYRI DYL
AM DE COVPOUNDS AS PROSTAGLANDI N E2 ANTAGONI STS

wdewmknesas Field This invention relates to novedT/a2p04/002735

or heteroaryl am de conmpounds and to 5 their use in
t herapy. These conpounds are useful as _antagoni sts_ of
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for the treatnent of pain and inflammati on and ot her

i nfl ammati on-associ ated di sorders, such as arthritis,

and in treating disorders or nedical conditions

sel ected from pain, infl gwphRhVFiRRIEeases and the |ike

in mammal s, especially Aumans. The present invention

al so r elThiseisv¢mioa rplates naceutli ayl or hgearpesiidd egmpounds and to
compri si.ng the ahove conpounds. Background Art T
DB S IARGIRS- arl BEeaREPOI A5t U ahiAgarish of 5 Blgyeglandin
SYIREQDR 2006kt Bl st for therd ARMBERL dQPin M PRFRSINARGh And other
E%g?PGE§§ 'S theuprédoniﬁantreicosagg?d detected in

i il anoved oreasscoatdd tdiswmders, | suchdali fitbmtis,i and én dteatng disorders or
i nvol ved in various physiol ogical, 15 and/ or o
pé‘i’%%g‘?(’é‘aﬁm&%nﬁrﬁﬁ_ean °BuéATash W&%e@fsﬁﬂsesutagﬁlit}}% like 1n
C QR A4 &Eeeigl)&ﬁﬂdng.e TIRE e &dn e RtioPNBK RIAESt0 a pharmaceutical
suppressi oh of ‘gastric acid secretion, blood pressure,
plcatmpbstion tampdsingthe bbove cvetp@bods. sm  angi ogenesi s or

the |ike. Four PCGE2 receptor subtypes (EPl, EP2, EP3

and EP4) displaying di 'ff%ﬁééﬂr—‘m-ﬁaéﬁzacol ogi cal

pr operg L&Al RERRIGIRDBEpaid NRv&ERMd MR ¥P@ptoths associated with
Gs-coupledg 20 receptor, stinulates cAMP production, )

argflasmdiiat. r iRvostegandm E2VPGE2Y a ihetpredsfmininistieosanoid detected in
suggesting a major role in PGE2-nedi ated bi ol ogi ca

evieflammadey eeiditiensnpBundilition. i He alspdgueived iy datPYsHPIsiglogical

S

ANcBSARIsS b akdnBssyGR&4BRGfamsiRARId b@anibns Bloeptposssure, platelet
binders, and in 25 DE2500157 (US4221815) and DE2706977
( Usaa®neb®ie mefabhisimg prmetonesiagethe dike- wp00/ 20371

ai 11 EPnOReoRlkl SlbosE FRITRED, 120 BEPRES) Moelaying aifferent

or i L dab Wb idRahivRr Bedn clof€d.PHeRY IEH, Bébtype, a Gs-coupled
Md%%ﬁg%%@éﬁﬁkg%rgﬁés a.ser?égcof nicotina#ide ng4 P
| BBk drO8SmuliRe AW BEddaBGH] Ahe S efsuitiged 0P wed® Oriety of tissue
providing EP4 receptor nodulators 30 (e.g., agonists
anuhggestiag o magergplevn PO avdiatedbrodegichl EPents.ecept or
nodul atin

Cer?ain ‘compounds of the present invention are generally disclosed in

W098/45268 and EP-A-1229034 as PDE4 inhibitors, in WO03/16254 as EP4

receptor antagonists, in WO00/64876 as PPAR ligand receptor binders, and in
DE2500157 (US4221815) and DE2706977 (US4181658) as antidiabetic agents.
WO00/20371 describes a family of PGE receptor antagonists differing from the
present compounds by having an ortho-substitution pattern in the phenyl ring.
WO001/57036 describes a series of nicotinamide PDE4 inhibitors.

The invention addresses the problem of providing EP4 receptor modulators

(e.g., agonists and antagonists) which have improved EP4 receptor modulating

activities (e.g., agonist or antagonist activities). In particular, it relates to the



activities (e.g., agonist or antagonist activities).
In particular, it relates to the WD 2005/ 021508 2

wEReshBAM4/ 002735 provi sion Qf EP4 receptor PCT/IB2004/002735
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ant agoni sts useful in therapy, particularly for the
treatnment of pain and inflanmmation conditions. Brief

Di S6YVRRMN & K4 Je!?@ptdr”a\ﬁ%gbhﬁ& weful 1ma§rag9vg£§&mfw?%e treatment
that aryl or heteroaryl” am de conpounds

r ecfgpiroandieflemtriatien eondatgoni sts with anal gesic activity

by system c adm ni stration. The conpounds of the

present invention nmay show | ess toxicity, good

absorption, good di g}ibf BibcioRfre HRE ISR 1LY, |ow

protein bi nd| ng a Tm'ry—4T§§‘(g'?'ug'—c TUg i nteraction,

and goodit et abel baensﬁ)aind Ithat yaryl16r Hdteropryd s@iidle icompodridorure EPy
provi des a conpound of the followng fornmula (I): OR3

Réredpror satvetied antagontsm\e%le atdgeaicpitenyy by systgmiomdministration.

pyridyl .grou re sents an aryl group, or .. '

het er oar'grf {’)’BB diéﬁE&\eeWE@éﬁf‘%e [0 Wabﬁé‘ﬂw g’ﬁ% toxicity, good

9r S4BrptiBH, %mﬂ &nw%pgmﬁmwn{ye%eﬁwm @ng 88y, less drug-

at om a hal ogen atom an al kyl group having from 1

4 tdfaghmﬂraam@mnd gavdahM@b«;hcgm:IMpyhaw ng from1l to 4

car bon a . hal oal k roup having fro

car bon alEseR HATBRRR S o g e o ing derpa

carbon atons, a cyano gfoup @r 4 nocar bonyl group

; 20 R3 and R4 indepenlently|repyesent a hydrogen atom

or an al kyl group havi f : ~

R3 and R4 groups may AOi etBer) to form an

al kyl ene chai n havi ng

represents N, N | | N2 -COPH, CO2W N or WO

2005/ 021508 PCT/ | B200 0027 R6 represents an
O

al kyl group having from1 t gar bon atons, a
cycl oal kyl group

ey
wherein A represents a phenyl group or a pyridyl group;

B represents an aryl group or a heteroaryl group;
E represents a 1,4-phenylene group; |
R1 and R? independently represent a hydrogen atom, a halogen atom, an alkyl group
having from 1 to 4 carbon atoms, an alkoxy grbup having from 1 to 4 carbon atoms, a
haloalkyl group having from 1 to 4 carbon atoms, a haloalkoxy group having from 1

to 4 carbon atoms, a éyano group or an aminocarbonyl group ;
R3 and R4 independently represent a hydrogen atom or an alkyl group having from 1

to 4 carbon atoms; or R3 and R4 groups may be joined together to form an alkylene

chain having 2 to 6 carbon atoms;

RS represents

H
""HJYN\ N_ _RS
N S

N
-CO,H, CO,W, N o o © :



having from3 to 7 ring atons, an aryl group or a
heteroaryl group; X represents a nethyl ene group, an

wo@xoogeriset om or a sulfur atom said aryl groupsT/IBE20€4/002735
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from6 to 10 carbon atons; 5 said heteroaryl groups

are 5- to 10-nenbered aromatic heterocyclic groups
containing from1l1l to 3 heteroatons selected fromthe
grRSuURpesass ah ialkyl gfo@uﬂxefvurg ErbeN fo GX3agiesh atetne)Ts caeldalkyl group
nitrogen atons; said ary roups and sai d heteroaryl

gheviss frost &¢ LENE aoms, Wéyg%fpph PE # BFfsrogryl growpe

one
SprPreLihp FRUBlefo bt BT blodth Sbebr Bhyh B3 CTE o o
S yhigtairyl haveﬁs@hds td,14-cpivenytaing group referred to
in the ef|n|t|on of Eis unsubstituted or is
s yhigthetoreasyl ggupstard %at@tlOdh@n%qm@r%n@éﬁbe@m%@t%&rowwtammg
id
ot na R FEIS S e MG R AT ushving SR s onveen
dgtdnmg dddafigo@h aRnaand a 15 are unsubsti tut ed or are
substituted by at | east one substituent selected from

t rs@idgfrrrzsharou@bﬁ@d §aifl ri@temarslug;@vp& irferred (gin ghe definitions of B are
bst i ts I i St
zgmﬁa SE&%@‘% ol orrB gst%gt ? %S/ q lea!sp 'S‘Hé Iggbsgl'ﬁ%lr'lg Fn&g&g% %%lmngm group

C%b@gﬁlr%tdf@ﬁbsnajehg)@y ar oups haV| ng from 1 to 4 carbon
atons, hal oal kyl groups having from1l to 4 carbon

atseids ] .4tpakmaticogpuy rrgﬁﬁgsd Havinnige zbﬁfliti@m af Eois 4u11§ab8t§i®ned or is

S 00 B Sy LN O QU RO TOE L o

ca[hQudatoss, cycloal kyl groups havi ng from3 to 7
ring atons, heteroaryl groups, aryl groups, aral koxy

grsgluaxsyl@ymg@gmﬁ S héterbddylLQ oGy REHrealte B thetdefinG@ink @ARO and o
groups, two adjacent a groups are optionally joined

t @gﬁemmbstttmeﬁ or are anbsaitiked byiat loast gne sutisimghiesvectddirom the group
r 4 carb atons, 25 am nocar bonyl groups,

aICQ%%gfngg"?éBlﬁfé‘t“ﬁBV from2 to 5 carbon atonms,

alglonl Lkt

nerdd QUAE s@l@fﬂeﬁ Urdrfi QMR Lrdup SRR OF Q"ltaf?)g@n atoms, alkyl

am nosuF?(l nyf groups, am nosul %ony groups,

greoelps, hahindrieony dl teyd cgbau penisauikogy fgrams hangéfrcuurlbtom carbon
atonms, njtro grou no, gr oups, carboxy oups, .
a|m@alpsl&ﬁwmapﬁwénaq nlg%f‘? EHbin aisres, ShIoBIsXY sfoups having
a 1 alk [ st

SRR 1 8 S s D BB TR BEOues iy theI86 %o 6 carbon
Cal[dmm a&tanmﬂ gralhpsdmyigaﬁmmol tagh @aﬂ&nlmwng:ybba_myﬂ.gltoopsﬂfhavmg

e L
(9 T tatsBn gto‘fr?sf Q&Qaﬁ;ogwsngo@ps? ‘PJVQ a&ﬁ@e(ﬁlld(g?}%@g ar@'?)gtlonally joined
together to form an alkylene or an alkenylene chain having 3 or 4 carbon atoms,
aminocarbonyl groups, alkenyl groups having from 2 to 5 carbon atoms, alkylthio
groups having from 1 to 4 carbon atdms, aminosulfinyl groups, aminosulfonyl groups,
hydroxy groups, hydroxyalkyl groups having from 1 to 4 carbon atoms, nitro groups,
amino groups, carboxy groups, alkoxycarbonyl groups having from 2 to 5 carbon
atoms, alkoxyalkyl groups having from 1 to 4 carbon atoms, alkylsulfonyl groups
having from 1 to 4 carbon atoms, alkanoylamino groups having from 1 to 4 carbon
atoms, alkanoyl(alkyl)amino groups having from 1 to 6 carbon atoms,

alkanoylaminoalkyl groups having from 1 to 6 carbon atoms in both the alkanoyl and



WD 2005/ 021508 4 PCT/ |1 B2004/ 002735 al kyl part,
al kanoyl (al kyl ) am noal kyl groups having from1 to 6

w@aoosomset ons in both the al kanoyl and each ab&yiB2004/002735
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part, al kylsul fonyl am no groups having from1 to 4

carbon atoms, nono- or di-al kyl am nocarbonyl groups

hayjic QRarto 1 QUG D GRAIRAyR VIR BronOf t bon atoms in both
di -a?%e{ngmmﬁos% f@n)yl gr onI‘é h %/F%g rgrr% 1Ot%cz(l5r (c):%?k?g]rﬁ oo
at twem]kanoyiand eachdilkyd paitkatk ysalfomglainfiom giougs bayisg frami Intg 4 carbon
from1l to 6 carbon atons, am noal kyl groups having

f r A8, f9ng- o6 dbalkyRmitRcarbeBrosrogps hpvige »é%r%nli Hp6 carbon atoms,

gr 3 1 i i - i
o PR, D iRl gl BB BT ¢ EREH aBfps, mono- or i
at giplamiimosededyl adrbyds paving f@nallkyl 69¢0bgrs atomwi, gnikdadkpl groups
7 to 10 carbon atons, heteroaryl al kyl groups havi n%

f r bawing froma!l tost BEROMAEHS: MRNeHY ditakkplagptgroups having Trom 1 to 6
he I r ' f r

ot SRR R F RSt U o idng Roft RS BRbon atoms
hain ¢xgh fatlomphrt t @alkylcaobgnhatimpmsAtdl 18 ¢hdbh tatei, $ie@roarylalkyl
are selected fromthe group consisting of hal ogen

at &iPEPs BrYipE frogt dup< FERIAOMS o the YA Pty Besproatybligoxy groups
al u [ : 0 .

nal s P o SRR, LEAT lefarfo 673628 And Shaionytamino groups
hahDahkfrsy lgodupsbdravemyg 15 from 1l to 4 carbon atons ’

and cyano gr ougs; Wis a pharmaceutically acceptable
estad sphssitepntsgb g sflected frem He Feuw icopsitingapihatogegoatoms, alkyl

i i
onaPhEE bR kefy MR PR ARER Bt 586y Fiap 4 curbon

hefterRanbalkyTi @éups Map@K Tetsn Qftotdhésbdmmenis] BodRE @Bups having
antagonistic 20 action towards prostaglandin and are

t hirsmykterdgarban ateres aeemane &roupsrti cul arly for the

trgat nent di r | ign sel ected fromthe

L g RS e a e R AR b AR D

Vi Gofned pdisdR' afd RAGTRbOEYreRal B hyMgks 8P dRuR icbusly;
chronic pain, acute pain, fever or inflammtion
as8rpharmgcapticHlyrasecnable saltftherept. | nfl uenza or ot her

Vi ralwj.nfect | k neck [ -
cicel s rison fS oG IR Sidbugh bt RS NI RES BPultagonisic

headeahewars Prastdpeandinogida@e hius sgefdliin shéfgbusits, Partfeularly for the
myositis, neuralgia, fibronyalgia, synovitis, o _
ar tregtmenis of jandiperdegr cordivien orlgctad i the, group consisting of pain,

L

r agiuad pAn, RNEt il OBinXEorCSodN3d wifh theiBstic fesBD iMflignza or other
pain follow ng surgical and dental procedures, bone
f r saluptect prpmERBMER ol 1BV sk end nssk sraen, sBeletabppig) apst-partum

e h aﬁgn‘%en‘oﬁﬂé‘asfq%%&%hé,o&?gr%ﬁle,”%o%%ch8, {PHRY o806 WD, myositis,
di abet ¢ reti nopathy,
‘neuralgia, fibromyalgia, synovitis, arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and ankylosing spondylitis, bursitis,
burns including radiation and corrosive chemical injuries, sunburns, pain following
surgical and dental procedures, bone fracture, immuneé and autoimmune diseases;
cellular neoplastic transformations or metastic tumor growth; diabetic retinopathy,

tumor angiogenesis; prostanoid-induced smooth muscle contraction associated with

dysmenorrhea, premature labor, allergic rhinitis, atopic dermatitis, asthma or



tunor angi ogenesi s; prostanoi d-i nduced snooth nuscl e
contraction associated with dysnenorrhea, prenature

wo 20961021568 | ergic rhinitis, atopic dermatitis, BSL/IBPA4N02735
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WO 2005/ 021508 PCT/1B2004/ 002735 5 eosinophil rel ated
di sorders, hyperimunogl obul i naem a, Castleman's

di sease, yel oma; Al zhei mer' s di sease, sleep L
di@@ﬂ%lé,reélfﬂﬂocdﬁr%@er&i dypergameeoglghdineemie, Ceagleman’s disease,

| 0oss; ost or 0Si Sy.. pr i on. one f ornat.i on: . )
paords of R e BT onaen PifiaeRy Wdn i b fuce eiavcoms
gashé 1dshSostdoPBioQRprofidtieh bf béne fohBRIA Phget GQlidchis cytogotection
diverticulitis or other 5 gastrointestinal |esions;

blie@ptiguikat, pastiitén tregiond enigoiipguletrairnt helitspyliverticulitis or other

coaqul.ati on, dj sorder, |l ected f.rom. . )
BT B HIB IO o, CndTEW 147, PAURS  updeseipg gehemotherapy;
Preold8ifon Kiichr@ys dichRasie frdunbr ByPopRdtBion®isdnia] MRemophilia, other
vascul ar di sease; presurgery, and anti-coagul ati on;

s \igedingetproblemy; neidmtyai dhgedsgpaithrombaiis; resclistiengyasdmaymdisease;

anmput ati on kin conditions (e.qgq. eczenn, .psori.asis): )
o cinef Selisee R’ Tombtngicalid ety BEr ReIF, oih resuling
I et dr ARBLALIES, skity BbddiGorRNE. gObcRRIAL BsdrMsidh;YoghthaliR @Y¥Rses such
tissue (e.g. conjunctivitis); lung disorders (e.g.
brasigtAvicoms,, rebnipibyrsenepathads, aveiic andphaduts injuryds pher eyedisyue (.8

R R A e S
aphihaisy Wisedss hatdme psﬂ%eéﬁaﬁaﬁ_ci@;’gpaigq;zg_él,stfirhkr@, lung, COPD);
gastritis varial oforne, ulcerative colitis, coeliac
digsstagatestimad irociadisoriiers t(¢.g, aphthdusabiter, Colmdwdisease atopic gastritis,
syndr.ane, i nflamrat ory. bowel. di sease,. gastroi.ntesti.nal.

? G cisalRee plive; Y pieRi R MisheCof grghal ettt irritable
Cadet kfaSoté, iR ARMAIRE BEWELREMsS PaRASIBREiMY 6Tl ASdisease); organ
vascul ar di sease, migraine, periarteritis nodosa,

t h;anqblg{rhtaﬁim; c&lmra:fﬁdidpmqwgm a, inﬂg@gl@l s :t¢ﬂYSJ0ﬂd109€a§G9h as vascular
scl.erodoma, .nyaesthenia gravis, multiple sclerosis, -
s P EgoRI o BRTBIETLS GoRihoHeTOIBbiSh PSS HiFiHp, Hodgkin's
Poli VO Stettionthi MYa¥dthdrFa ofVACahsltiple s3&BAET breoidosis, nephrotic
pyrexia, 20 system c |upus erythenmatosus, tendonitis ,
busysdroine, Beahdt’ Spyograne, polyatyweitisedingivdiseimgocardiahigeticona, pyrexia,
(e.qg. occlusive vascul ar di seases).;. diuretic action; -

| seaitcholy cafetRRE nPaEr Rdtingind Ghegadctbiinal platcie

Cchar@fheld & eshcRigiveabnREiR dReses)metigRat | RAbO impotence or erectile

resorption such as osteoporosis; hyper-calcem a, .
hydyefupetica pnodiessmchmagietises o aenogingkbberesmetabolism or resorption

ost eol ysi s, hypercal cemi a of ,malignancy wWith or, )
DAY SBERREE LA SReAp il tVRTBAATIE A h beffis, bone diseases
PeSsteddRnt h}peﬁoa_1c@§ﬁ@@1a:hmt%wah¢j>swit@ ot QhBhPbore ThERARAB], Feumatoid
cancer cacchexia, <calculosi's, lithiasis (especially

uragthritibi getieYontisl i ebtevartbiimomestegigin,  apidopaniey| ogicay cacchexia, .

spopd litis,. tendinitis an..bursitf3; bone resorption :

t FFAH dﬁaml%??p%aly PEO asdrf), solid 'carcinoma, gout 'and ankylosing
spondylitis, tendinitis and bursitis; bone resorption, the hemodynamic side effects of
NSAIDs and COX-2 inhibitors, cardiovascular diseases, hypertention or myocardiac
ischemia; functional or organic venous insufficiency; varicose therapy; haemorrhoids;
and shock states associated with a marked drop in arterial pressure (e.g. septic shock);

neurodegenerative diseases and neurodegeneration such as dementia, particularly

degenerative dementia (including senile dementia, Alzheimer’s disease, Pick’s



NSAI Ds and COX-2 inhibitors, cardiovascul ar di seases,
hypertention or nyocardiac ischem a; functional or

w@e@an2isos/enous i nsufficiency; varicose therapRCT/IB2004/002735
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~ ofeppraepenindngingrageaducErampled exfadenen

haenorrhoi ds; 30 and shock states associated with a
marked drop in arterial pressure (e.g. septic shock);
neur odegener ati ve di seases and neurodegenerati on such

atisegeqrelduntingdpm s tgheraaaPlagkinsgasedispase i and Geaniafeldplakob disease,

(inel udi ng seni.| > ia,. A zhei.mer'i.s disea .
AR BB s S B TR P Bl g3 besRe MR gomentio: as
Hugll | R gakaRentiaC iRb&aed Raitk | inG&itafialdispRABS8ccaPfing lesions; trauma,
Creut zf el dt - Jakob di sease, ALS, notor neuron _ _
dinfeetiens) and, geleigld agondérpmat (nclyding |HUIY ngfeptidri metgbehism; toxins;:
denentia)} as gell as ge q;ia.assocLatgﬂ withtd ith ace;

| R RAPE AL SR TG AT R g QBB VE AR Paif g gsociated with ageing,
| ARGl drBN8g ARk ot RtcAMEME§MEHphirRBAt; ke prkctign HleMrodegeneration
infection); nmetabolisn toxins; 5 anoxia and vitam n
detlpwingrstrpke, anauliaei dregsic pgimanapebypagsatrenmatic bragoiojuay.eginal cord

ith i.ng, rti.cul aply A i at ed. _ ‘
Vi RS BBl G B 4re 9 dPEER yBise Al mlicroangiopathy,
f Qb BB BhBhARK Snaceiti b @he AKILE SElaudMldY DRBRIOHRYPAE Sme, aplastic

traumatic brain injury, spinal cord injury, tinnitus,
caowaphiac nvdion Kayfasdlg sleseasecindlsatceslogie kedneyidybfangion ( e.g. nephritis

m croangi opat h dj.abet i ¢ .nephropat h nmacul.ar .
TR FERE RrchRETe e pRPOl PRRL Ny BREHHS syt tiver
18/ sBRBEHH epdMy, t difthoHDV@aaRITinte AP UG sAREL MR (HALAP alcoholic
ki'dney dysfuncion (e.g. nephritis particularly .
nesboer, al apyloldopier atathgeosgletnstss ul candiphr i dibeise, neptierpsis,c  organ
syndrone)., liver dysfunction (hepatitis, ci.rrhosi

Bep TRy sy ERERBRRT (aHERR, B3 Soorfibn R, s, bone
Clir£ci}0$ | Bl nBlefdRd, Svaridh @ldesa) Bypstchsios 2ptinRGstrual tension,
di sease, sclerosis, organ transplantation reactions,
girineoc oealéwe, d oligeiis e diyperpeespbatosiLs , pruoias h urtgmsia, besmeact-type

15 fract L tipl | . i d .
P S e Bititne TR [dfting ety Bing s, prsgpusiis. lune
Ohjugrivdr i¥Re RN @S RNPhEGH, r tBE Wkk tilSnathihGal hdbjects, especially

contact-type dermatitis, rhus dermatitis,

poinhaeki uria, learning disability, gingiritis,

redontitis, lun i nj.ur | iver injur and . )
Conatf ot oPP RERHHLD 4 el i Bfeptne or reducing
egpBidedtd Yon, #MpRSentid® dhgedtRMOWIrafte Il iWide (thlbradEe® to, a

al so useful in preventing or reducing deg&ndence on, ud
ercer geigg agents 1nclude

tol.erance to, a  de dence-i nduci ng ent . ﬁéﬁ | e
SAPididhdfderdtPiRehcENG Sganeats et daiagh gradipimgins e
nRYcRRb @M nidNaedepr essants (e.g. ethanol),
psychosti mul ants (e.g. cocaine) and nicotine.

The compound of formula (I) have also diuretic activity with a various
characteristic such as a lower kaluretic activity relative to natriuretic effect, a larger
phosphorus excretion.

The compounds of the present invention are useful for the general treatment of
pain, particularly inflammatory or neuropathic pain. Physiological pain is an
important protective mechanism designed to warn of danger from potentially

injurious stimuli from the external environment. The system operates through a

specific set of primary sensory neurones and is exclusively activated by noxious



25 The compound of formula (1) have also diuretic
activity wwth a various characteristic such as a

wo ows21588 uretic activity relative. to natri urBCT/IB2004/002735
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effect, a larger phosphorusyexcretion. The conpounds
of the present invention are useful for the general
treatnent of pain, particularly inflanmmtory or

nestirmaiatih perighgrah trapidyeing msghanasmp@idland 999 Peg. Neurobio. 57: 1-

[ rtant. protectjve chani sm desi.qned to warn_of.

aRg Py Bl EE R ey TR SBESAERT Hsihol iR pbissprors and
eXdr&ENRdctGRYd b? BRI HiamERR aRMEHGIR BRI @hasctionneltghica
specific set of primary sensory neurones and is

exXdaieptoss gncade ihedntensityy dyratioroans! GaBliR0EHETE RS @@mulus and by
PCT/ 1 B2004/ 002735, . 7. stinmuli, via peripheral :

¢ rARRIRG RIEHRNCAREOTEAT AT e FiRel G s location of
SThe imdif¢ fPHe ARideploRAUratduNE oRHLR¥PL veRERENHBNSON Nich there
fibres are known as nociceptors and are characterised

byars tved inauhi tapest Ardedir dibses Winydlirstaivand Aduloes @on-myelinated). The

vel Qci ti es. %?giceftors.encode tpe én ensi&g, dur at.i on b
arfgUGHaBT IR O GRIOT PPH RS HFESIEHE B{}%C"W TUgogFsing 1n the
t hirdal hOROSERP Rir&Alylof vRI AR s&8d rdMyOhREd: k@ hehv@nfré¥isal thalamus
spinal cord, the |ocation of the stinmulus. The
nonid cegnt wrte the eorfeguwbiero therseusatiepof pannggarerdtédr es of
which there are two majn types, A-delt .
Fibres. ( HYERTatIELA crofip Al PG Ivae the sraspatoys driven
agdy! epémdphgﬁ&%g@meﬁo&xsda QR GERIPrcehddtprbidé b PREEQHVE @kchanism
af ter conplex processing in the dorsal horn, either
diandcinbtgad contribuler @i debsliteting eymptomschsspcinied twigh a wide range of
venpt r obasal alanus,. 10 and then on to the cortex, Wh ,
F685q KRISeR et oA BRUPRIY Pany e 8y Gifreh seics: en a4
aGHb&amBil AR vENEIAES oPBAIMARY HodY AsV& bL8rsS@ERharacteristics of
pat hways driven by pathophysiol ogi cal processes and
asiosiceptoc eatention pe oltertd. aTperot ie ctensigisatwohanthenperiphdry, locally

i nstead contribute t ebilitating s tops _associate

W R ey sy Sust T JReEtPBL gl T teads (0
f agbbisensRfvityBRYint <At PR d@Rded 8@ 3S RedbytRemalfi@lea thoacute pain
substantial “injury, via diSease or traum, to body

t i thexeenenbenisms che be hsafelcandrallon fos tif repaig@iresspiestito take place and
acbi ation are altered. Thiere iﬁ sensi.ti atiq(:n in the.
pé ?EH@FVPSIPES‘&%HW“S G RRERA Y768 Py han edlede (Hpygyer in many
Whekéhid %jﬂ“%ﬁi_té‘s,eﬁﬁ@ﬂl?ﬂér%ngitiﬂﬁ& Cfar Tditksts ©REShelafng process and is
hypersensitivity at e site of damage and in nearby °
noromablly des teenerbousasysiem ippiry  This sguryeefteanicadsstocadadnptation of

useful. and_.al | f t:{ r | L _Pprocess g)r - o
U3 00 e S BB SR RTR oS HR Fgcn en s
OnYrEsehN Gyl HlsYorfsst RR@! Sorniid Ve BT ivity N fdBRY ankdWgOReC patient’s
pain states, the hypersensitivity far outlasts the
hesyiriptgmspr dagissss derdl fosbe quite heterogeneous and may present with various
pain symptoms. There are a number of typical pain subtypes: 1) spontaneous pain
which may be dull, burning, or stabbing; 2) pain responses to noxious stimuli are
exaggerated (hyperalgesia); 3) pain is produced by normally innocuous stimuli
(allodynia) (Meyer et al., 1994 Textbook of Pain 13-44). Although patients with
back pain, arthritis pain, CNS trauma, or neuropathic pain may have similar

symptoms, the underlying mechanisms are different and, therefore, may require

different treatment strategies. Therefore pain can be divided into a number of



normal |y due to nervous systeminjury. This injury
often I eads to nal adaptation of the afferent fibres

w@ Yubeht1568 Sal t er 2000 Sci ence 288: 1765- 1768) . p/iB2@k102735
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pain is present when discongort and abnornal

sensitivity feature anong the patient's 25 synptons.
Patients tend to be quite heterogeneous and may o
prdefSernnt wiegh beamisouef differimgspathephysiolopietkesar mchide nociceptive,

nunber of typical  pain subtypes: spant aneous_ pai .
iRy SEOP R g, X BFous b sPR SRS o pain have
I 6RRAPRERLEBRONhPHRs Thit BY Llasi& inChBRIRAAbR area, e.g. Back pain,
(hyperalgesia); 3) pain is produced by normally

i rifrocerquasn lstvierboth nocicaptiadandi ngjrophtiyceconggponahts, 1994

Text book of ' Pai.n 13-44). Al though patients with 30 . .
back pai ACkeplirg P8 1 iHEee NG e TRy B Syt S with the
p 1 .. 1 .l a . ?) i . . 1.
oA e iEe Ty, oFun SYERLRTRY abBRIAOPtabdiGion of simuli by
dinbtieegnts atr thatsirertf isjuratedjisesitisEhibe esporak cpal at darneix of their
di vided. i nt 8@a nurﬁber of WD 2005/.021508 . .
PCFPRESI04/ GB57:85he relpyelefi e SHIBH SRR fudhe Brain where pain is
d'r?%fc%weagmaté?oaméﬁ: qb9GYTedbRRE of nPAin?s-ﬁ@f.' CERL | ¥Bvation of
[ ammat ory, neuropathic pain etc. It should be noted

t maticemnes dcyipatss ofo pien of afferentve fibecsaetMyslinglicd sA-delth fibres
thus can be classjfied in npre than one area, .e.g.. .
BAERSTBHIC, rapighn arﬁafﬁwqqug@ ‘g’étt e AP BBt ’%gam sensations,
NELi QP &b YA RIIRO BB SransnfOE h GRIWdr ¥&teRAL R oh Fey BEWGRr aching
by tissue’injury or by intense stinmuli wth tHhe
pahanMalerdte te svsee acnjeunogicePavenpah fien endrsinantefeature of, but is not
activated by _transduction of stinmuli b noci.ceptors
2UIiiRd 1 BB Gom HIARYSPERE. SENSTRETSRe IRl G AIICkap At type of
thg iy e%r&ta?&r@f | hostlr@lAdat daD. bhsS hiobd18R I Rlca¥Esh, acute
up the spinal tracts to the brain where'pain is

peasacaédc, iveseeal metic.ahlso cdr@ddreTaed mokpaoh sRairomé3eatdhonly due
The activation of 10 nociceptors activates two E%/rggysh l
of© JPGrEREHHE BRGNS SPFREs © AR X IE e RQURS! , normona

transsy ddedalodRidyy 8Rfleperd @50RNSHER! R clc@ptivefuis hal Cpmmmem
and st'abbi ng pain“sensations, whilst unmyelinated

f ifteaters dfy butsirinbt Binited &1, oweser paitevioll megrbeagynoheredatéd pain, (e.g.

or_aching, pain. erate taq sever.e acute .noci ceptive

o AoRe Pait BB P ALPP eV ST BHE) P HIOE e AT, BATeherapy
p%.g. S REhSTbAEAD) SRhaldites, R@ﬁéﬁi@pﬁé@u'rgﬁgalp?hiﬂ cPRirfmes, post
fol Fow ng any type of 15 surgical procedure),
pasdittiaursgbdromes), rhackupais , whigbceagi bd duef &r dieiroated or ruptured

?ggttg?vgggagﬁ{dgs%%gr :,]a%’ggﬁgaﬂlé{qggo%lctgﬁ]%h}%r 6%? Jgg?s? eSElCI‘OiliaC joints,

S G ML o

r adi ot hemMapyopabd aiatiedtfned e g ndutel orociuseby ¥ primary lesion

p%rnd;s?un%tigrg erln tﬂg nntervous system (IASP definition). Nerve damage can be
caused by trauma and disease and thus the term ‘neuropathic pain’ encompasses many
disorders with diverse aetiologies. These include but are not limited to, Diabetic
neuropathy, Post herpetic neuralgia, Back pain, Cancer neuropathy, HIV neuropathy,
Phantom limb pain, Carpal Tunnel Syndrome, chronic alcoholism, hypothyroidism,
trigeminal neuralgia, uremia, or vitamin deficiencies. Neuropathic pain is pathological

as it has no protective role. It is often present well after the original cause has



feature of, but is not limted to, cancer pain which
may be tunour related pain, (e.g. 20 bone pain,

whemdaztses and faci al pain, viscera pain) or asBODIED@®02735
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wi th cancer therapy (e.g. p®stchenotherapy syndrones,
chroni c postsurgical pain syndronmes, post radiation
syndrones), back pain which may be due to herniated or

r lﬁmszpra@é commenlyciastingr far yenrs cagrehcaatly sleprghsing @pagents quality of

n‘jg% L\@/o%l? Ihd Ckég’i‘}sl%‘h OI 3 Igl t? u%%ng 5?9'é8 asﬂllf‘zéymPtOmS of

Nejelipathty ﬁam@afdwdlﬁ&umk%ltf&d a@f’ehe{gad.re offBh ek &&n8us even between
caused by a primary | esion function in the

nepatients “stylsthe sare Aspasgd onilk &olaycosm V29U BamgRuppah: Be41-S147,

BB A MRS 1900 Baish s cisBO i A5 bEHE sgoppancous pain

diWgEs &arebd QoBGhRSs, bPasfoxyBRhUERd bAhoRh A e%keldl Phiheduch as
to, Diabetic neuropathy, Post herpetic neural gia,

Béxykerp@sm (i@amcased sn@;moryatp Rynoxidiuy shmuhuspandylloddBia (sensitivity to
Phantonhllnb ain q% Tunnel Syndrome, chronic
al G %H?Oﬂgﬁﬁﬁwyp P |sn1 trigeninal neural gia,

urem a, qrhe‘ihﬁﬁfﬂnﬁto@'ﬁfﬂo@és% N§ b @S mph&UdepRa b bibcﬁ@dﬂ&al and cellular
pat hol ogical as it "has no protective role.

ofetvems prewegtt invssponsé tte tissueeingury @it ibd pracee cbfafprc\l@l substances,

b e gt i) P dS8H e B b 45 56

QUgHriae Irhik% ( odhE algheMANGE QRe 19AAmk@RGS! pan3 populati
1959f196 )#lThe gyﬁ%tons 0 rh%europathlc pai n aFe popuiation.

diRteimaloid Wesetseeiat oneasl theespnamencsf thaeniveindlaogesteryusonditions in

DB g e rhedpiiolebetiaia 3 & edph B R gt Oafigabiiny. The
MVRRR QR 1By of—R@P%turﬁégwn 18 2uiBRdilypoti2eds éd%%&slt' QEat both genetic

spont aneous pal n, -~ which can be contl nuous,
pamcbmasmml@gn@hl &tnters medy vioipedapaiGrensack Jascson 1994 Textbook of

h ased sensitivit .. OUS

AR AR L PRO R SRR i, oo of DR R mgscans nave
' Y ﬂ?t&‘xﬂh‘élc%ﬂem}ﬁﬁ% (ORY®r 18 chaied Rt deAGE Bifost 8f Whom are over
coipl ex series of biochem cal and cellular 10 events

adli yearsedf nge, raadpbissie axpeated suendregserty 46y mikien mseihernge of the

rei gn substances whi ch..r i n. swel.ling and i
oo e eReHi B i 8 FOHE TR RIBIHhG o en 88 magnitude
N(Hhﬁ&é KCVRAEdEFalons Alih PRENABHAEL BY: §79-686® McCarthy et al., 1994
|nflannatory pai n popul ation. Rheumatoid di sease is
onkex ook leé PeioA¥d 3991 Mot patiienty with &hiratedrpedion ditentmsbecause of

SRS aF R, At PTG oA B s
Egktnﬁaa gﬁ E,te I‘i’féﬂ;ea@ﬂé cHHE 02 Al sabBP IR EL 3ifS UNUBSTypbdét inflammatory
pain include but are not limited to mﬂammatory bowel diseases (IBD),

Other types of pain include but are not limited to;

- Musculo-skeletal disorders including but not limited to myalgia,
fibromyalgia, spondylitis, éero-n‘egative (non-rheumatoid) arthropathies, non-articular
rheumatism, dystrophindpathy, Glycogenolysis, polymyositis, pyomyositis.

- Central pain or ‘thalamic pain’ as defined by pain caused by lesion or

dysfunction of the nervous system including but not limited to central post-stroke pain,

multiple sclerosis, spinal cord injury, Parkinson’s disease and epilepsy.



and m crobi ol ogi cal factors may be inportant (G ennan
& Jayson 1994 Text book of Pain 397-407). It has been

wesidosotsegsl t hat al nost 16 mllion Aneri cans haR€T/IB2004/002735
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synptonmatic osteoarthritis (@A) or degenerative joint
di sease, nost of whom are over 60 years of age, and
this is expected to increase to 40 mllion as the age _
of the 20 Pegouarak yasenlampaie adslingrbii reg linkited ta apgishi myocardical
heal t h. probl.em of enor nous ni fude

é‘f“‘é}‘)&ermz 2 SPEHHSI%’hdFHﬁ%fga h d%?d’%g%%menon scleredoma,
Nt%%éd%aegke?étal museR4schfitd. b°°k of Pain 387-395). Most
patients w th OA seek nedical attention because of
pai n. ArthVistedra plaas ad gasgmintésonaltdisongeas tTherviscera encompasses the

psychosaoci al and sical_ function known tqQ be
h%gﬁu@&g thipbdgming ‘”‘éﬁ sh'lli?ﬁei FgAns ﬁnq?%f?eet}le PE FgaRs, pRipen and
fgﬁe a@éét@m@s&aﬁy p£§ a%blrzlt RGLHEE vlég]esra%& 8gaiwded into
I|n1t to I nflanmat ory bowel diseases

t yhgstiot vpaerml parrc:lmaldmnkmgesawevmoetrall pai. tanrhonly encountered
Muscul o- skel e FﬂSForde s inc]uding but not |imt

tcgwdpﬁrﬁ%\nal( Ddlsg 5 grade SsdHesHang @W%érser%é@@ﬁwénd the

( qgﬂaﬁlﬁﬁ“ﬁ?t)%g)dléﬁie@rmt E I'm%r@érg PI‘FCH.{d% a wide range of

rheumat i s dyst r ophi nopat hy, ycogeno ysI's,

pah;emy@ﬂatbi; that qnyomym]ytdrﬂ;y mB@erate[}‘ermrrallecp anatuding — for FBD,
“thal am c pain’ efi ne caused by | esjon or

n
dy&ap it SRR el éP?Pét?s“’é%y’értt%?W PRYVFLRPAYMS B Hhotnd
! 'fﬂh&t%iixaf S doaMd ?Iam@ roﬁl_Er(pKPS)g (E foﬂ%lﬂ 'Cgbﬁ‘n s disease, dllems
sclerosis, spina Injury, Parkinson's disease an
emnldequs:yanv‘élaoﬁm Evs/tﬁlﬂﬂzﬁn&glﬁ-lﬁr’[y pBA00AY 0G2a13fain. Odher tyjeaof
and vascul ar in including but not limted to angina,
W\@E&‘gfaélp&léq ncl p(?ﬁtgg pRipgpsoc e(dr\gllt g}{SérILﬁgg}'rgea pelvic pain, CyStltIS and
an‘c‘x%ét‘?ﬁst i s, Raynaud's phenomenon, scler edoma .
ere skel etal muscle ischema. - Visceral pai n,
and gast roHnﬁdspmnmabludiingolmdem linfivel W swgraine, migraine with aura,
encon‘passeﬁ t he ndc, of the abdom nal cavity.
HEEEIRT YARSHEA ‘&Féert aca% "Grtanype tAdaehe- and ~ part
o_f the d'ge@ééf‘ﬁﬁalsy ﬁlﬁmmaﬁhﬂl asg,g)[m %tedhmlt(shl tge dental pain,
vi scera can I Vi ed into gl gestive visceral pain
andmporonthingsatar wgyolassalegpaat. pai n. Conmonl y encount er ed
gastrointestinal .(Qd) disorders in de the functio
bowel in][él’fr et (Hsﬁ‘@B;lO%r%O‘f‘ € 2i'Hf Q#mfﬁ{ dhs, tigatRRant o rf] a disease
d'&%ﬁﬁﬁ?ﬁ ok BRed Gy'gﬁﬁsta?anmnsQEd§r1§ad1§x9hM{j§ulﬁeW Qhich comprises
range of 10 di seds tes that are currently only
nmoddieriats eripg Gorsandodulbgﬂdt; aitharhpaiitinglly effestiveBipount of a compound of
gastro esoph efl ux, dyspepsia, the irritable
boRenulay 6%8%(346 and functional abdominal pain
syndr O'TBFLH‘E@)P Be pré’s@ﬁit invdiionlaRB: pr@@&na &ﬂﬁ&ﬁ%ewhlch comprises a

ileitis,
therapeutically effective amount of the aryl or heteroaryl amide compound of formula

(D or its pharmaceutically acceptable salt together with a pharmaceutically acceptable
carrier. The composition is preferably for the treatment of disease defined above,
particularly pain, inflammation, osteoarthritis or rheumatoid arthritis.

Also, the present invention provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as a medicament.

Also, the present invention provides a method for the treatment of disease

conditions defined above, particularly pain, inflammation, osteoarthritis or



and ul cerative colitis, which all regularly produce
visceral pain. Other types of visceral pain include

w0 bespzises associ ated wi th dysmenorrhea, pel vi cCPEQEIB2004/002735
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cystitis and 15 pancreatitis. - Head pain including

but not limted to mgraine, mgraine with aura,

m grai ne without aura cluster headache, tension-type
hemm;aﬁ@d aghofiacviirh peinprises @ﬁa@m@rlbgnto pod shbjagttasdierapeutically

S o TR ARG R P

treat meplRdr, ahdlipt@RRE inveANEH throNdEEdl aleBfbdbYor the treatment of
prostaglandin, in a nanmalian subject, which conprises

acﬂmensesccmdutrcglsmﬁsal db@\{st:bjpemcuarlwmtapmﬂamumlnby osteoarthritis or

ectiv. unt. of a conpound of formul ) .or salt.
© RGO R arIHES i AR ds B CTAY SHEa0y WA GOBPs R gstering
CQERAgishbiea avmérﬁﬁbuﬁengréfﬁe%av@amaéuto*ﬂ%rc%e&)%h&@f foymula (D or salt
effectlve anount” of thHe aryl or heteroaryl amd
colmpeafnd of forrmula (1) or its pharnaceutlcally

accepta t together with a phar utica .
accept agleé f”’?déffrr it properd E’dﬁ‘bt&fg’l B %ﬁr%slﬁei”laﬁl {hefaggputically
t té?fe&t‘i\%aatrﬁfﬁfﬁt oPf cHhp&AarIshhlig ) 8P %@there@@fﬁ ihe %a@lﬁka\fture of a

pain, inflammtion, osteoarthritis or rheumato
armdwcaimem fAl the treahmnproésbmmseawslmdmwnprdoﬁndbsbca/e particularly

ou of formula , or a 30 pharnmaceutically
2 g iy Yo bt ogbelnirdin BRREAT Al S0t he
prese nt YD Bk drOtheP pRYAH €5 véh iTR! %k%dld%? fa E&ﬁbﬁlﬁ@éﬂ "&prising a
of disease conditions defined ove, particularly

pabmpoumt b foreiaod), costie dbaredirand, onewor \ﬂ@r@@ﬂﬁ)’r%iﬁﬁkﬁologlcally
P R0 O3S kG 0L B PELEY St Ml son scecive
t W/@]@%h&éﬂoﬁ&ﬂ aﬁf fﬁﬁwﬁo@rﬂ?ﬁ@z Phoid é?l@i@@%%npfanndepressant
formula (1) or salt thereof. Fufther, the present
i neehanasthepe,cliiedesmadifipnh adi-frenmated ﬂnxgabmtmblcbf

di sease condj ti ons defined aboye, art
i e BERdieRDE PEvaes B, ot Blfowing formula
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ar(tl';‘% aH)I%d rdo'brd rERIBR ntei@f£:abl y human, which
conpri ses agnlnlsterlng to said subject a

t herapeutically ef
formula (I) or sal

1ect|¢b rAoRAt of a conpound of

et _further, the present
i nvention provide useNof

-rapeutlcally
ef fective anmount § ormula (1) or salt
thereof in the manyf acture of 2 CO2R

, (1D
wherein A represents a phenyl group or a pyridyl group;
B represents an aryl group or a heteroaryl group;

E represents a 1,4-phenylene group;

Rl and R2 independently represent a hydrogen atom, a halogen atom, an alkyl group
having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4 carbon atoms, a
haloalkyl group having from 1 to 4 carbon atoms, a haloalkoxy group having from 1

to 4 carbon atoms, a cyano group or an aminocarbonyl group ;



10 nedi canent for the treatnent of the di sease
condi ti ons defined above, particularly pain,
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Yet further, the present inygntion provides a

conbi nation, conprising a conpound of formula (1), or

salt thereof and, one or nore other pharmacol ogically

aqtd w1 RAGERIERIRK( P 1dpadse iRl @@n GEdfn dr S8LBGA bMRp having from 1
COX-1 sel ect ?ve orﬁnggﬁgsel ecti(%g 15 NSAI D(ﬂ@ Bl &
naost @ridabmansri R3 aid Rmmasgis ymar begjoinedopp@het, to form an alkylene
anti convul sant, antidepressant, |ocal anesthetic,
dichainduvingd P\ GaPoAMeDY;heumat oi d drug, or steroid.

Al so, the present invention_provides a conpound of the

f AR BRRFGIENE SR AOA BrquP Bavage omy bér Goraghonaatomsqrj agnaralkyl group
| TRl e 1 20, Q0o X ORRa (1) - wherein A
represents a phenyl group or a pyridyl group; B

I EPEgBEBHS adnetRylyle gowp an okygenhedm boasylfugitenp; E
represents a 1, 4=phenyl ene group; R and R2

i igpecEngnshaye Freaceio l0LamnadyBY at om a hal ogen

at r ' .t . -
R R
atfegrs,l @ 3 hatmalokis! selpeed frdiaiengrofip @omsisting f sudfubatdms, oxygen

atons, a hal oal koxy group having froml to 4 carbon
atasemss and RiFagR® a9®BRip or an ani nocar bonyl group ; WO

20 I 7 : FETSEN '
A aey e AR O Shupl feBied 1 it deigidpns of B are
grudgpbshiaued gr ifeosubdtituted by ataleisonatsabsituait sRacaddrdid the group
groups may be joined together to form an al kyl ene

cransistRgeisgbRityestsgcar bon atons; Ra represents an
glsg?/c{()llgtp%%gﬁggev |§rn(ﬁng r.ref)eg}e?l ttooineth% g({e?%ﬂio%t gf.r% g ur?sﬁbst%ted or is

gro Vi n ‘rom7 car bon at ons,
I eAbQREIRH Sbyd dielehyt| eme sghMititnt Akl EdNALBE @buR consisting of

sul fur atom  said aryl groups have from6 to 10

cavubgituentofs; sai d heteroaryl groups are 5- to

10- nenbered aronmati c heterocyclic groups containing
said aryl groups and said heteroaryl groups referred to in the definitions of RO and o
are unsubstituted or are substituted by at least one substituent selected from the group
consisting of substituents {;
said substituents o are selected from the group consisting of halogen atoms, alkyl
groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon
.atom.s, haloalkyl groups having from 1 to 4 carbon atoms, haloalkoxy groups having
from 1 to 4 carbon atoms, cyano groups, alkynyl groups having from 2 to 6 carbon
atoms, alkanoyl groups having from 1 to 5 carbon atoms, cycloalkyl groups having
from 3 to 7 ring atoms, heteroaryl groups, aryl groups, aralkoxy groups having from 7
to 10 carbon atoms, arylcarbonyl groups, two adjacent o groups are optionally joined
together to form an alkylene or an alkenylene chain having 3 or 4 carbon atoms,
aminocarbonyl groups, alkenyl groups having from 2 to 5 carbon atoms, alkylthio
groups having from 1 to 4 carbon atoms, aminosulfinyl groups, aminosulfonyl groups,

hydroxy groups, hydroxyalkyl groups having from 1 to 4 carbon atoms, nitro groups,

amino groups, carboxy groups, alkoxycarbonyl groups having from 2 to 5 carbon



from1l to 3 heteroatons selected fromthe group
consi sting of sulfur atons, oxygen 10 atons and

woedosogems at ons; said aryl groups and sai d het BCDEB2¢04/002735
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groups referred to in the definitions of B are

unsubstituted or are substituted by at |east one

substituent selected fromthe group consisting of

s Ledems,t alkeoryslkal groupaihaving zfr@h e1n5p| érf@rlgqnoatpmsealéwhse@ottyb groups
stituted

"
it e s, ST abrmso AT b Refiosiavi BaR b carbon

”h@or%OLkaz&@?Féélﬁ%bdﬁﬂn@f gréupR S thal s8Nt Porhi3;1 s@) dearcMibon atoms,
groups and said heteroaryl groups referred to in the

d eflkamoylaomsoadfyl B®uahbiavang from Lites@barbor atogws iorbotdr e alkanoyl and

tituted b { bstit | ected f |
© R eat kg br R st st 1o ebop 4GS in bot
S Lﬂ%é bikh AN ESd Each raﬁcy?éflr? GliSHuitoAMhAMDR gb@;&%a%@%&ﬁ I1R94 carbon

of hal ogén at ons groups” having from1

C aatdxos) labnmfsqr akzﬂbﬂgmgmoupsnyhegmm fiavomg frotr014toc®|chubnn atoms,
at ons, k avin m1l tqg 4 carbon

2B ond-Sa by bR ORI B ch G G iR ono- or di-
at AFammBANRONI SHRDs HVIEENHOMIT AUPS Jﬂ?dﬂnnﬁoﬁxﬁoﬁ?n%lda&yﬁ groups
carbon atons; al kanoyl groups having from1l to

cardvorg fadmrietp dcgachamadtdays, ryomu s dhaquykagu% Ufcrupmhsvmg) fipm 1 to 6

r| at ons, hetero oups aral

oo ok Bk Beos ToRER teped 13 g atoms
grlﬁ%ﬁ& altk?P zﬁ‘gla‘?‘é}l@ﬁtgr&l}ﬁr}ﬁ'dﬁé A8 708t ICP&QB&Y atofsNRderoarylalkyl
together to form an “al Kyl ene or an al kenyl ene chain

hagmm:;a Bvarg Gomal boA cattmmsitoman ioc alkplopart, Tpteyogglalkoxy groups

A1 e oot S ORRIOREY T Gk oAb v gt B lamino groups

arﬂal;}g%q}grhrﬂygﬂlgmgg&ongm nosul fonyl groups, 30 hydroxy
groups, hydroxyal kyl groups having from1l to 4 carbon

atsais subrsnmemtsg} agps]ectednirom the Qe cmsldmmgwfgramw:a atoms, alkyl

al koxycar bon roups having from2 to 5 carbo
2@5&4@2&%@ %@vgh T ﬁ@xxtgaws %VH@X{}%WW 4 carbon
gr QLRs

groups aV| né car bon atons a
grioarpd th@\carbgn fatomms dhdteganb granfmon  at ons,

al kanoyl (al.kyl)a gr oups havi from l1to car bon
at Wit the Pé?%%ﬂw%y?%#ﬁ%h‘?%ﬁgprﬁsﬁahﬁgg‘l{aﬁwomﬁmliﬂ“ﬁﬁw& ;
I | and 5 al kyl part,
alaiq(r)phﬁ%‘%ﬁn aﬂg?ﬁ%ﬁggli)%%laﬁéﬁ%g having from1l to 6
car bon alsmsthenpiesdnh invdmeioal janalehs @ndnteasddiad kypmpound of the -

ggﬁrobgwﬂxlgkfgrlrgu%fl%?yl am no groups having froml to 4

IJuggfh;wh@ fr%nf:?'i(l;’grbaﬁ;oﬂrﬁioméll-ﬁ{danoy}/%%ﬂ s having

R /[?\Re’ R

N

H

o CO,R?
R2

(Im

wherein A represents a phenyl group or a pyridyl group;

E represents a 1,4-phenylene group;

R! and R2 independently represent a hydrogen atom, a halogen atom, an alkyl group



atonms, nono- or di-al kyl am nocar bonyl groups havi ng
from1l to 6 carbon atons, nmono- or

waleeoalokysbsaam nosul fi nyl groups having from 1 t oPGI/mER0®CNN2735
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atonms, nmono- or di- al kyl am4osul fonyl groups having
froml to 6 carbon atons, am noal kyl groups 10 havi ng
from1l to 4 carbon atons, nono- or di-al kyl am no

gmhaving freav i te4 Cadan atoms, & allsgﬂbgf@uath@wgg fipon b to $earbon atoms, a

atihl) APRRIREA B F473 AL Tyl A P o
7169 cdfdof %fo@maapmrgmmr%%w&@kﬂfdﬁlyl g@n?usz havi ng

from1l to 4 carbon atonms in the al kyl par
hetZeseR Y e kendentty RYfRsent hawidrgeh @ br b@ atkyL glolp Raving from 1
atonms in the al koxy part and al kyl sul fonyl am no gr oups
150 hasaibg diosn ok Roardl RAphomps ataynis:; josriddogathatto for@ntus alkylene
(3 are selected fromthe group consisting of hal ogen
atcbﬁ*ﬁ haying i o 6PN ng rom 1 to 4 carbon atons,
kdox roups }/ n om1l_.to at ons

?ntg; S 5«%%5&\*1?%&50531 $5% o Yoo Fgan aralkyl group
hqllagﬂglfmwg Pﬂ@a?b&?a\’tb&g from1l to 4 carbon atons and
cyano-groups; 20 with the proviso Rl and R2 do not
r dpresrestntssa h@ldgangmm,aamaikmenmlfct@m@bgp havong from 1 to 4 carbon

pharrmceutlc accept abl.e salt- thereof. so, th .
prREYBH AN AR} X 2P ABEOHAN bt %ataé%ﬁgmmﬁlawg from
thee 4 @Jxlg&l"\ﬁtaﬁs faoﬁﬂ&‘ﬂll@an%dlfo)nylo%% v(nlr) froxWh%Ql! Srbdn atoms

represents a phenyl group or~a pyri group;
r epaésenticaad (B@OHHHeylEne group; RI and R2

[ ndependent |y represent hydr ogep _.at om hal o

208K LARANe SRURTORBES GBS 0bT ShE T PRBODANDER Aged or i
1%u9§i‘ﬁﬁt§@ l];?]f O ikads Oorft %%s@%n@ts‘él&teda@roﬁl l‘tHé(ygrglﬁIPLb%nmstmg of
having fro to 4 carbon atons, a haloal kyl™ gro
havbsigudntofn 1 to 4 carbon atons, a hal oal koxy gr oup

having from1 to 4 carbon atons, a cyano grouP an
arsRidotwstignyts fyrisusslecterRITem dhRerTuRIepisIEERS Of yha ogen atoms, alky!

r : rcr)uep% natgmt%o ﬁ °9eD ah ﬁnaf?) gll%%§§ﬁ%%§jﬁ9m af%xﬂgl to 4 carbon

carbon a OIs; %0
let(brﬂé nabatkyy et hivind HoiM Bib &|ck_i5b|oﬁ REOmS; hlald'zllld@ay Igftglpg having
to 6 carbon atons;
from 1 to 4 carbon atoms and cyano groups;
with the proviso R' and R* do not represent a hydrogen atom simultaneously;

or a pharmaceutically acceptable salt thereof.

Detailed Description of the Invention

As used herein, the term "halogen" means fluoro, chloro, bromo and iodo,
preferably fluoro or chloro.

As used herein, the term "alkyl" means straight or branched chain saturated
radicals, including, but not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-
butyl, secondary-butyl, tertiary-butyl.

As used herein, the term "alkylene", as used herein, means a saturated
hydrocarbon (straight chain or branched) wherein a hydrogen atom is removed from

each of the terminal carbons such as methylene, ethylene, methylethylene, propylene,



Ra represents an al kyl groups having from1l to 6
carbon atons or an aral kyl group having from7 to 12

wa@ 20050568 ons, LI represents a hal ogen at om aPCT/IB2004/002735
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al kanesul f onyl oxy group having from1l to 4 carbon 10
atons, an aryl sul fonyl oxy group optionally substituted
by an al kyl group having from1l to 4 carbon atons, a

heiuaderea nersviEie igFAsaF ag élaﬂomf?aw ng from1 to 4 carbon

at ons r or oni c i d,

o oheRy PRI e Rare I 41 R ek tpagn agpdgecarbon
' Sra&i@ﬁuﬁ)zﬁlxﬂlc; 4t §6hsPlont SdoubkPBédd WtRebHRYcial b?aﬁﬁncﬁ&ﬁ wherem a
substituent selected fromthe group consisting of
sydtagenemirg i 3gmewddrembzch tofidht termiral ecagmine stigdd af ﬁdnnylene

the gro co S|st|ng of hal ogen atons, al kyl groups
hé\f?%é‘yggﬁ Bke: carbon at oms, al koxy groups havi ng

from1 £0,44CRaRNheakems: amféﬁwah]%yrls grhg)am%aﬂaae{ Irffical having at
from1 to 4 carbon atons, hal 0oal koxy groups having

f rleast dn¢ double dpixb mchtdomgs bahdotclymneﬁ o, etipayl, doopenylh 1itweenyl, 2-
provi sgﬁgétaar R2 do not represent a hydrogen atom

si AT g or a pharmaceutically acceptable salt

t her eof a pi f 1.h

et eofans PRk, RSREAPLIRAND! LIRINAG Sy U58ilrton
arrddu:aﬂdravmg%lqastefne rtra;bih yofd inehaling, bohb@rlonitedistouatbyhyl, propynyl,
her ei n, S term klyl " means straight or branched -
chlaPlﬁy’@ét% yyey aniigtﬁ i ncl udi ng, but not Iimted

to nethy useﬁgg}’ém tﬂe x‘ﬁp%ikox;ys %aﬁ?ﬁﬂlkiyl -6 tlHEMhlgg,' 5 not limited

butyl, secon tertiary As use

heaob ememhoxtyh ethbey, mprapcboyyl &aptopoag mblﬁdxy;escebmpxyceamdary butoxy,
sat ur at ed 30 hydrocarbon (straight chain or branched)

wHe @ ‘étol"@rdrogen atomis renoved from each of the

termn PGS SW&E) , Ig&g wurated
met hyl 2%‘ ene, ptopyl ene, V\%%Z 05/2(')521 ™, means a saturate

P(EEiHoB?cQQMaﬂ&%V&Emg a6 3but 38I exrbon peorhy | mnhaxmdgemk aroe limited to,
and the |jike. As used her the term "al kenyl ene",

ascye@e@pmbﬂ?lﬁbutwe&ﬁ%loaew ofrya@aﬁmsh CYFlaa‘f%CYﬁlgwwé Hclodecyl

| eastL P& doubl e bond (straight chain or branched)

wherein a  hydrogen atomis renoved from each of the

t er m nalAscaed dasins deheas " allkwnoyl"anens aZroupieyy einisgnyl such as

and tP()e) Iwhkerem R’ is H, Ci alkyl, phenyl or Cs¢ cycloalkyl, including, but not
limited to formyl, acetyl, ethyl-C(O)-, n-propyl-C(O)-, isopropyl-C(O)-, n-butyl-C(O)-,
iso-butyl-C(O)-, secondary-butyl-C(O)-, tertiary-butyl-C(O)-, cyclopropyl-C(O)-,
cyclobutyl-C(O)-, cyclopentyl-C(O)-, cyclohexyl-C(O)-, and the like.

As used herein, the term "aryl” means a monocyclic or bicyclic aromatic
carbocyclic ring of 6 to 10 carbon atoms; or bicyclic partially saturated carbocyclic
ring of 6 to 10 carbon atoms including, but not limited to, phenyl, naphthyl, indanyl,
indenyl, tetralinyl, preferably phenyl, indanyl and naphthyl.

As used herein, the term “haloalkyl”, as used herein, means an alkyl radical
which is substituted by halogen atoms as defined above including, but not limited to,
fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 2,2,2-trichloroethyl, 3-fluoropropyl, 4-fluorobutyl, chloromethyl,

trichloromethyl, iodomethyl and bromomethyl groups and the like.



As used herein, the term"al kenyl" neans a hydrocarbon
radi cal having at |east one doubl e bond i ncl uding,

whoedosnootsod i mited to, ethenyl, propenyl, 1-butepyl/1B2804/002735
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butenyl and the like. As usggl herein, the term

"al kynyl ", as used herein, nmeans a hydrocarbon 10

radi cal having at | east one triple bond including, but

not |i Ms e&ﬂ:dtl@rei@tthg mqrtn “lprl@ijy,l” as ]gsd;mhtyniynl, means haloalkyl-O-,

and h the ter
FarsedpE widies afiegrd oo meR ey Nopimditey) fifoggmethony, 2
t QTR ?QJH%roé?thJyop@%&v—tﬂ'ﬂ%@f?fe%9§% 2 Q‘ZQHElﬁ&Bbethoxy, 3-
i so- but oxy, secondar foxy, tertiary-butoxy. 15 As
udberdpromixy, 4tfhmrctbatqny chlotavadthkany, trickdorogethdxgy sidnmethoxy and
ans a &Fturated ﬁ ggcycllc radical ring of 3 to 8
HBAmMEhgRE SR AR gkS-but not limited to,
cycl OPr afKlierY Potieyls nf¥ed Qhexyl 1o- Pfr¥tnati fally
cycl ooc?;ﬁ}lx terc?_\?c@‘g%onﬂ cycl ogecyl aﬁ%ﬁ{bﬁ%ﬁ éréig.ancAgr partially
useairhied aetago mbﬁao-tc&rbncyclai hagwmiéh oeaisss af Gooup tds13vhenagoatoms
carbonyl such as erein R.is H d -

a|lw}ﬂpem§ﬂ*f§w?16€f?d égmathe;zéwaqwsﬂng RE Plu&}rr?gommx.‘/&%k atoms and -
L]ll{gﬂrr%%q ?f Oirn?%l;im S:Bg%gﬁlog ] 5% fogpg)lﬂztlzy ):lbf (5?'{’, thienyl, oxazolyl,
I gerdrotyy,l -tﬁ(z@))l-yl seddaadigt,y - tbiatl'yalzel@( O)pyridyl pyrimidinyl, pyrrolyl,
tertiary-butyl-C(O-, cyclopropyl -

cybiopbiy| pzfeepyl W@P@ﬁﬂntlwoxe%yl lsegheqzsw&xwazekyb) furazanyl,
a I n

rlﬂd&llh bé&ﬁotug&g ﬁ&z@ﬁ?ﬁf D, bér{}%uﬁﬁﬁfﬁhbng inBRANS: gérldyl, 4-

nnnocy ic or ic aromatic 25 car

ofpiferidonll) pgnrcbiﬁhn)&,t oi@yrrolnddmyt;y (Iétlrahypmfnnaajlll, y tetrahydroquinolyl,

saturated carbocyclic ring carbon atao

i ﬁeqr%}dfiwgsoqawlyho@ecrlhxﬁr?%nqlﬁl %Wéﬁw TORQAHARY f piperazinyl, and
in @ﬁy% i ndenyl, tetralinyl, preferably phenyl

i ndanyl and naphthyl. As used herein, the term -

" hal oal Il isedahetetie dtbhetesinn ' analeyl’S meanal iyl alk@dradédal which is

whi ch is substituted by halo en atons as defined above
i PEPLiHTEE by BR ATYh&EoUp @W? sgd@Bove, 8@ perst onet hyl |

di f | uor %[E%J%M'qsre]ﬁﬁ 't%!a ;&épt i Wdu ) %néah$%?a@f§ltbf—l 'in which the term

2, 2-di fl'uor oet r oet
2, a23lRyltis dcéﬁtiedrabe\tehyicludﬁig‘ butaro piroed|to bénz‘yloxiyor obut yl,
chloronethyl, trichaoropethyl, iodonethyl and

br onone‘f/hw the ermprovaAy ot FRsminja @) CW‘QG’G@V%ZE@H’S they may form
ng c!sB ?EQ%??&:h et rﬁ%clﬂﬁ@ oL WAt h arig ({U&and esters with a

as used hereln, neans
[ mafhwly Igg)upbﬂl"he exoér residud mdy be an fokdioarg lmdsthmqg, group or a protecting
di fl uor onet hoxy, trifluoromethoxy,
group which can bé cleaved in vivo by a biological method such as hydrolysis.

‘The term "ordinary protecting group" means a protecting group, which can
be cleaved by a chemical method such as hydrogenolysis, hydrolysis, electrolysis or
photolysis. '

“W”means an ester prodrug group which can be cleaved in vivo by a
biological method such as hydrolysis and forms a free acid or salt thereof of a
compound of the formula (I). Whether a compound is such a derivative or not can be
determined by administering it by intravenous injection to an experimental animal,

such as a rat or mouse, and then studying the body fluids of the animal to determine

whether or not the compound or a pharmaceutically acceptable salt thereof can be



fl uoroet hoxy, 2,2-difl uoroethoxy,
2,2,2-trifluoroethoxy, 2,2,2-trichloroethoxy, 3-

wo bawsoonopoxy, 4-fl uorobut oxy, chl or onet hoxy, PCT/IB2004/002735
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trichl oronmet hoxy, iodonmethoxy and 5 bronomet hoxy

groups and the like. The term"heteroaryl" neans a 5-

to 10-nenbered aromatic or partially saturated hetero
mskctedr bi-cyclic ring which consists of from1l to 3
het er og o i.hd lec ro

Consi stigre) CRAFRETSERbl: R ST diGREbRE YrtPor o hydroxy
ate@dp inblketdoWers allphbti @yl lstolipt, &fdr Examply s @kfloyl grotipy, hch as the
thienyl, oxazolyl, 10 tetrazolyl, thiazolyl, .

i foriadokagtyl, prapigdylabeypil, isgRptyrslly pentegeylnpidplgyl, valeryl, isovaleryl,

PYEL o BORCRN. AT PYELRBAOM . 5 cttocano
i @ﬂhirﬁ%ﬂaylo&%ﬁt hivaBddanoPENZ@IddeMdY],, tridecanoyl, tetradecanoyl,

benzoi m dazol i nyl, quinolyl, piperidyl, 4-
pipeetailelangyl, pgradetandylny |l;methplpentaddcdnen} , 14-methylpentadecanoyl,

tetrahydr of uranyl . tetrahydroqui nal vyl

S B YR £ E O S Hhpyiheppcecano, octdecunon
oGt ABMGHRHROSARSR! Y hondde@R0RZ I N¥bsandfld ankd hB@cddak® groups;
As used herein, the term"aral kyl" neans an al kyl

r ddlogahateshi allkylcarboryibsgroupat esiichy aan tir ye¢hlopoaegtylasdichloroacetyl,

oI S s o BETEY o SR HEREI) 05 s
arrﬁétKU)lyaE&yldgrfogg;e%cﬁb@éé%rafb&%k&d&dﬂgonybtgtromt shdhThd @ acryloyl,

to benZyl oxy. ere the conpounds of formula (1)
c guoEiployhy thedgrytpyb ugetonaiby iseerptdneyin ands (Bl-g-methyl-  2-butenoyl

S R ST S50 SRR caton
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I e%dHY %%Mi(.b&yﬁg‘ro&ggifﬁﬁé%nﬁﬂ@tzﬁflﬂuﬁ&éﬂrgﬁ&ﬂq@ Euch as the benzoyl,
protecting group ich can be cleaved in vivo by a

bi ologphtaly! aet Fodaguledy! geoupydrabdgesitsd amheartayyhgroups, such as the
"ordinary protectin roup” means a protectin roup,
M'EWH@QﬁnZOZBa%4€PE>é‘%EBZW1 S URENORES ai@fﬁﬁ% g@?fewoagl groups,
hydrposn  Sq 6hY; hPoyl Ch&E 4RSI S - Ikoxylated
PRRERERY %), U Rl I Fonl PoE RIS > alos logyer akonyiace
bergtebued groups] sush by tiee 4fahsbylgiroap; merhted dirdcarborgs groups, such
hydrol ysis and forns a free acid or salt there

f
c oM d* BFTAReZWor ARl a2 PIPHIRA he&rouRSc &ﬁﬁsunﬁL?ngcwﬁonylated
Sgﬁflczﬁb l:%flgﬁés%lg%&r ad@le QQﬂleﬁl%x_ o Qﬁﬂ)gp §ﬁ}{lp; and arylated

a ni st er y I ntravenous I'njection t

exqpgcarbentl aroupn) sueh as tisudiphasylizenzayl grouprodsexycahanytl lgesups, for
studyi ng the body fluids of the animal to determn ne
WHEERBIE 5Pk GIOK Har b BIaHES: SRCTaAS G PIPHRBE AT yethoxycarbonyl,

g@%ﬁf@gﬁ?%; EBS?&&PJM?Q n sl%@—b\lll\gxglgggéx%,l59—%ut0xycarbonyl and

isobutoxycarbonyl groups; and halogen- or tri(lower alkyl)silyl-substituted lower
alkoxycarbonyl groups, such as the 2,22-trichloroethoxycarbonyl and 2-
trimethylsilylethoxycarbonyl groups;

tetrahydropyranyl or tetrahydrothiopyranyl groups, such as: tetrahydropyran- 2-yl, 3-
bromotetrahydropyran-2-yl, 4-methoxytetrahydropyran-4-yl, tetrahydrothiopyran-2-yl,
and 4-methoxytetrahydrothiopyran-4-yl groups; tetrahydrofuranyl or
tetrahydrothiofuranyl groups, such as: tetrahydrofuran-2-yl and tetrahydrothiofuran-

2-yl groups; silyl groups, for example: tri(lower alkyl)silyl groups, such as the



17 detected. Preferred exanples of groups for an
ester of a carboxyl group or a hydroxy group include:

wo owen21Eb8 phati ¢ acyl groups, for exanpl e: al kedmyB2004/002735
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groups, such as the fornyljgacetyl, propionyl,
butyryl, isobutyryl, pentanoyl, pivaloyl, valeryl,
|sovaleryl 5 octanoyl nonanoyl decano

'3 trrmeﬂwlsmldhanoynethslsﬁﬂt hyl Mﬁ%&ﬂlm@t@btlﬁgl octtdmeydimethylsilyl,

t A %tg%lge%%ﬁfopy si P Oye%tgﬂﬁfj egqu}lgléﬁl gig:ﬁano}/opylsﬂyl groups; and

hexad®eanom)sili Hed |§lﬂﬁhﬁﬁ&paﬁ’ow or 2 aryl groups, such as the
14- nethylp%%ta%eggag§l 13, 13- dlnEthyIte?Ga ec%noyl,

hebplmwmb}glmlyl,ls medinberybuadsbanoy | | dl@bcxadiecmnmmlyl and

L O SRR RS R s ORI GARRY, 08! B0 tower

gr@k&%meamfg &pst Bench qreoaﬁﬁfoxyme@;yp hi, P14AERY Y] -methoxymethyl,
trichloroacetyl’, and trifluoroacetyl groups;
ald«‘i@wmeﬂwﬂ qafomqyweﬂgﬂ ospEropayoiethyd, lvlhexymﬁbj’ica(ryladmtqadymethyl

rou ns | Kyl car bo rou suc
Prois yrott Rl e TR opf ity of oy, e 2
l %ﬁ@tﬁ&t Yo% maimd %r@lp %nmﬁﬁlfambWe@altMﬁﬂlewyl g@uPYRSch as the 2,2,2-
nor e preferably | ower aliphatic acyl groups

‘hautiigroethorymethpt z@ddm(b@hlom'ﬁtlmxamcthalrgmms submtitpked ethyl groups,

b efo uDSflmE)l%r lgﬁa b(ﬂé}{)fl r eggl)gl bgorgﬁ%spgr ogyzlls’ - E%ghaoayet }(/3] and 1-
ha{!is@ﬂl%@@h%@th?f YérG\g{sb omd HAlRURRed SHEN %%Jﬂ'sle such as the 2,2,2-
br onbbenzoyl 4- chl orobenzoyol groups; | ower

aI tmyllxlgtoedlyh gydupantatiyy raype Uips examsplehloser tabiey] g;oups substituted by

4, 6- tr| benzoyl .and. 4-t ol uoyl
a|fm9|tat e JafPVP%éF‘H’o?Mhe &F‘eﬁ! x -g%@nﬁﬁgl " H -naphthylmethy,

é}henglin : eng%l ea’é/ e 2 p%x?na@ y?mgtﬂglﬁ andS 5 thrglmethyl
aléf@ﬁﬁéc Qﬁcb@dWéraéll@}q g[r)@tf@éls‘ilﬁgtnﬁ’t@ﬁlbygfr&ﬁpﬁ to %U%st@tﬁteﬁrﬁyl groups,

2-{ et hoxycar bonyl Ybenzoyl group; and aryla
arwhecapiroerythorgrod mlrxtsalybgrettpsas sulfstitdepbye nyet blermmrylbwer alkyl, lower

group; al ko ar bon roups,. faor a
e Bt SRt sy o Rt sfRES AD G 4 BEyen. 246
et RcRoNly| . Praopexyeanheeyldy, but oxmcxﬁém@mﬂenzyl 4-
sec- butoxycarbonyl t- but oxycar bonyl and 25

i mhwm#@aw%phﬁﬂyhgfﬂbﬂpﬁ nameml,og%nurqbcna‘wl (4-cherobenzyl, 4-

2 lpg%méé ﬁle %}J%Sct?ja%? teggqll gr\é\ﬁ{)sh Ofg?(‘dgl‘glrlgsu psué:h as the
t RS hSohyll Sl AYERLRBON grroﬁialﬁsand %ﬂ@lMﬂfe@Mﬁﬁngﬂoups in

or tetrahydrothi opyranyl groups, such
t evhlalhsmra@ydymnnaﬁbeﬁubstautedrbarimré‘t loatiey dlkcpy PANR-gydups: such as

4- met hoxyt et r ahydr o n- 4- :
t éF? ahy d¥ OE(T,{} zy y%l?(g‘nyf; go4a1H8thoxybenzyloxycarbonyl, 3.4-
4-diRtinexytealyiahydiphill opyr annfirobenBf1O4RAbonyl and 4-
t et r ahydr of ur anyl or

nitrobenzyloxycarbonyl groups. ‘

The term “treating”, as used herein, refers to curative, prophylactic of
palliative treatment, 1.e. reversing, alleviating, inhibiting the progress of, or
preventing the disorder or condition to which such term applies, or one or more
symptoms of such disorder or condition. The term “treatment” as used herein refers

to the act of treating, as “treating” is defined immediately above.

A preferred compound of formula (I) of this invention is that wherein E



t et rahydr ot hi of uranyl groups, such as:
tetrahydrof uran-2-yl and tetrahydrothi ofuran- 2-yl

w@emapst5osi |yl groups, for exanple: tri(lower PCT/IB2004/002735
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al kyl)silyl groups, such asig he WD 2005/ 021508

PCT/ 1 B2004/ 002735 18 trinmethylsilyl, triethylsilyl,

i sopropyl di net hyl silyl, t-butyldinethylsilyl,

metprysents asopsehsiitued 11 Phﬁ?btlmﬁl gipup.- but yl silyl and
triisopropylsilyl grou a tri r al kyl)silyl .
ar oupe St pretves Pt Sb ol g} BTG Mgty tbhterein B
d'r kel mﬂhéhyl'lé’rle Grghﬁ)glﬁﬂb{ﬂu@éltw 11636t one substituent selected from

phenyli sopropyl si |yl ‘and 5 phenyl dii sopropylsilyl
gﬂb@@muPa‘idﬂm‘yﬂE&DﬁyhlowmmpmS (ke flewemyihéoro) omelkyl groups having

al koxynmet h roups, suc s the nethoxynet hyl,
1f§¥8¥ﬁ%ﬁﬁ%P°ﬁ W@%ﬁSﬁyﬁ@?ﬂs et hoxynet hyl ,
pr opox/x)r;ﬁ&fayrted do 59@%%%@&4' ﬂ%@ttefsym%mydn that wherein B

t - but oxynet hyl oups; |ower alkoxylated | ower

alrkpresamest dwyaryh Dthp]sroajsylh glouassutin@s phenyl, naphthyl, pyridyl, quinolyl or
hal o(| ower

gﬁé{{]ﬂ;g{)ﬁéh é%ggqteg%lg,@ ' o%@)ﬁtlta@ tR& 9 thtgteild)y at least one substituent
t rs'efep SR ?xﬁ) U&lsmﬂﬂ? oPssHsdnfeht sA; os%}dqu l'{rx'éxtltFY)! are selected

gr oups,; uted et groups, for exa
alﬂ«ﬂxylheagﬁndp eiohsdlsnrg kmm@,n zsumh (ag ﬂhefolcalomeBttyhg}oups having
and 1- (1isopropoxy)ethyl groups; and hal ogenated ethyl

‘griEm, st arber atpas gz, pethy}j iylhradkpry srogpp bipving from 1 to 4

sucg}d&él t(gﬁso(%% meﬁlﬂﬂ)rx T‘ gXY Ff%wﬁg héVi %hoglr Pg)o@carb%n atoms (e.g.

stituted group suc

beriflybromathorap bydnyl gmt;hydlkyri?l gmphhmhgrﬁbhw to @.&arbon atoms (e.g.
dlphenglnethyl tri phenyl met hyl

b1 Rk#ITh grovet W?Ym&rfﬂmg léﬁt%ggrb%tams (e GGph). cycloalkyl
%Odp@@ﬁ(ﬂn 5 ‘?lfﬁ% a?&ﬁ%é g%’ Lé&aggag}/lf),rk%@r&%r%p%rﬁléps (e.g. 2-, 3-

tute ary gro e on nore

arogl 4-gyrdyp sl -netistinsdazolR et thiazolR® yhr2-metty/lthimelr4-gl)kyyl groups
| oner al koxy, nitro, hal ogen or_cyano substituents,
sues- a%elkyHea@W%t/rnglH@ﬁmng o 10 1P GREoRyatemR 458, benzyloxy),

nea?‘%lg%(rb% %P%d bﬁ@%y enz?ﬁge{\xn)o}ﬁ%ﬁ% %}(&)%Jé n%ré}l}?so are optionally joined

4-tBgdticp 16 @i an lhil{)yﬂér@rdhbﬁlnlimng 4 calbol Fﬁb@ﬁﬂzalkylﬁﬂd groups having
4- cyanobenzyl groups; al kenyl oxycarbonyl groups: such
adrampd to4 ﬁ@,qb@wm%@rg/|meahodtha¢)ymxyéla%ﬂﬁwnogﬂ<dh gEpups having
I I
ar}go lq ﬁéz?r?)(% u?{ag{gr}}{ tliegglgylp;?a}x{d\%élr V‘ﬁl% %é)a(riyp gro%hy trefgljr&gto in the

grdéﬁﬁﬁlon§m aﬁbﬁmsﬁlﬁﬁtmabwy bL@éMﬁJ@é’d’J&ﬁMkyl groups having from 1 to 4
4- met hoxybenzyl oxycar bonyl, 3,4 25

duqarélon@i@me@zg/ Iﬂmﬂ%d)ar @éwylprefgmhlytlﬁ otrspsepisoxpheaylerayp optionally

g%ttl[ltﬁéﬁ)y sgl%st OX%Car(]P ﬁnpﬁrtg?r oulPH: %onérgﬁggl %éubsmuents o ; said
PfsﬁE)!!Mué?&I bGrOSelected from the group consisting of halogen atoms (e.g. fluoro,

chloro), alkyl groups having from 1 to 4 carbon atoms (e.g. methyl, ethyl), alkoxy
groups having from 1 to 4 carbon atoms (e.g. methoxy), haloalkoxy groups having
from 1 to 4 carbon atoms (e.g. trifluoromethoxy), cyano groups, alkynyl groups
having from 2 to 6 carbon atoms (e.g. ethynyl), alkanoyl groups having from 1 to 4
carbon atoms(e.g. acetyl), cycloalkyl groups having from 3 to 7 ring atoms (e.g.
cyclopentyl), alkylthio groups having from 1 to 4 carbon atoms (e.g. methylthio), di-

alkylaminoalkyl groups having from 1 to 6 carbon atoms in the alkyl part, thiazolyl



pal liative treatnent, i.e. reversing, alleviating,
inhibiting the progress of, or preventing the
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one or nore 30 synptoms of ggch di sorder or condition.

The term"treatrrent as used herein refers to the act

of treating, as "treating"” is defined i mediately

algy0ens, AofHadobyl raselnse ARTOH S5Pupsoiseitzolyl 19Toeys, tmidgzolyl groups,
nve. s .t hat 508

p@w?%%é@&?bdﬁ@éoxawgfarp@ cifh SO0 HFBemy] gy seid thiazoly
g}omeradﬂﬁ%wr%m@pb RREAIMAT orBh R @doxashl \Angﬁgﬂﬁqﬂﬁ’éazolyl groups

formula (1) of t |S|nvent|on|sthat erein

r emdeppniys groupsdrgiéremty teeme the alefinswhbstoft at &d dmsubdtituted or are

Ieat on tituent, selected from the up _

§§tgmeﬁ yoﬁﬁﬂagrag;@n hayingEopmel O 4 w‘a%at%em oMyyre greferably B

alrw oY Rshed bR dublsBrfed® BY DABs it HIBsefelred

et P AR, PUBRAID Stsflodec 8 B R AT clefrell from the

i rpteuy bmmtmatdﬁ&hbmﬂmﬂ o; Baid rsepstesaind & @8 saleyted @fom the group

het eroary 8rou such as phenyl, naphthyl, pyridyl,

qLﬁoﬁé‘P‘}"Fg g}} u9r§§q§p%| gﬂlomrg q’l[gmﬁ,r@ﬁ hg{%}aps éthyl groups, methoxy

g%& :Il}%alﬁp&%n% hox eg‘L6 P ? ﬁgdéﬁﬁgtcoﬁgﬁs |ng ’o?cetyl groups,

sutyslopémgzlngxs)ups, rﬁahyalttﬁcol lysduips U dinteshydadim@ethel eatupsl gHenyl groups,
fromthe group consisting hal ogen atons (e.g. fluoro,
cHimbsiazply! groeps opasaly subsbiuteg by mehyherewpss thisgobd srapps ARtionally

(S BT B s B9 M, S AR TR el

f r®raplestars 4 phaxm(grm@tson@nu(ted By 1 ok Riffdot®oeiddrb Gulystituents. More
cyano groups, al kynyl groups having from2 to 6 carbon
atRiﬁf@mg’ rep@@ﬁvﬁy|pjﬂeHYé|gk%wOsybst§P@dﬁy hHveriegprichinge substituent.
t cycl oal kyl 15 groups -
hg\\;{?sﬁgj?{t?%rgr%yahg gﬁrffge%tsgs ﬂa‘é}‘a]brsén cycl opentyl),
het er Oaﬁ)ﬁre@fre&mmbeurgi o forn8da (QI) élf g iighehtion is that wherein X
1 met hyl i m dazol -2-yl, thiazol-2-yl

2-TRRFEFRPLS R msthyleae VAT9UP QF \AD @}(Yﬂ%satom( e. Pgefefﬂlqghyﬁ()represents an
aral gﬁ% roups having from7 to 10 carbon atons (e.qg.
benz oxy§ill aryl carbonyl groups (e.g. benzoyl), two
adj acenk parr QURSRuRd OPkdrRR! gyof @& YenRUS LI WHERIn R] and
form an aI kyl ene chai n havi ng carbon atons, .
alf@lmdﬂpen@gndyx pspiesant raghgdrogenomtoin,t @ fllociae kxomnataodﬂorine atom,

?ﬁl met hyl t hi o) and di - al kkll am noal kyl groups having

frtG grometieylcapioer amioerartanyt he al kyl part; said
heteroaryl groups referred to in the definitions of a
are unsAlstfetred edmpouralr ef fuinsta (utoddhisyinaérkion igrtbatpsherein R1
having from1 to 4 carbon atons (e.g. nethyl). Mre
prrepresealtd yhBogeapias éhg Sluarplebloyd) Hglﬂd%prepmti:r@mahy@rogen atom.
substituted by substituent selected fromthe group
consi stA mepferedseasrpoupg ehfogmyla (Ixaf s invention is that wherein R3 and

R4 independently represent a hydrogen atom or an alkyl group having from 1 to 4
carbon atoms (e.g. methyl, ethyl). More preferably R3 represents an alkyl group
having from 1 to 4 carbon atoms (e.g. methyl, ethyl) and R4 represents a hydrogen

atom. Most preferably R3 represents a methyl group and R4 represents a hydrogen

atom. ~

A preferred compound of formula (I) of this invention is that wherein R



25 substituents a are selected fromthe group
consi sting of hal ogen atons (e.g. fluoro, chloro),

wa@bkdoglo2gooups having from1l to 4 carbon atons PET/[B2004/002735
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nmet hyl, ethyl), al koxy grogps having from1l to 4

carbon atons (e.g. nethoxy), hal oal koxy groups having

from1l to 4 carbon atons (e.g. trifluoromethoxy),

cYEPESPEoups, al kynyl groups having from2 to 6

carbon ato (g49. ethynyl), alkanoyl groups havi ng

from1l to 30 arbon at nst% @cetyl ), cycloal kyl

gr oups havin m 3 t onB (e.q.

(:y(:lopentyl),Nz\l ylthio gr upaQPaV|ng from1l to 4

cafléhH, at ons (e'g. et hyl thi o), “ di sand| R?I eapresonts kad aryl group
carbon a the a

gac?ﬂ%psflrvav' S BaesnasiBoa’ Bk heas e, d0s s Sisgpreferably,

$¥Je Sestothlazolyl groups, oxazolyl groups,

xa ?dﬁ ? groups, i-m dazolyl groups, pyridyl groups,

benzyloxyigﬁoup$ .phenyl grqyps or benzoyl groups;

sai d thi N gr oups, soqm|a4¢$yl gr oups, oxazol vyl

groups, i sox h§?|M| grodgggginﬁﬂézolyl groups and

pyri grou eferred in@he defipgtions of a
'gﬁggﬁltuted g{ ar &5 substit ut ed>HY g kAPTGFYEp §1z“ﬁ group

haaﬁuegalfyr Qibstuted b47 HaBJ R At O MPrefMAbE, RY @frﬁétﬁlfql ¥ydfohexyl, 2-, 3-

represents a phenyl group optionally substituted by

s ubrst-¢itlomphenys| e Bterdpianym3t hethylphony, Toreghiaxyplagnybpr 5-methyl-2-

substituents a; said substituents a are selected from

t Heyrigyloupurtberraprstnrefgrably R (gorasends at ons, chl ori ne

atons, nethy gqgups ethyI roups, nethoxy groups,

trlfluoro group aﬁo greups, ethynyl groups,

acetyl groups cycl ups, nethylthio

gr oups, dlnetmy wlnoethyl grog s, phenyl groups,

i mC§rEel yl groups opPi onaI(Py subst iangt Bé Ibyreﬁ@tthyl phenyl group
groups, thiazoly oups optionally substltuted by

mnﬁlypa %lbﬁstutes;w%a&?gerg?te%s Moshirteyathy R gersassats

More preferably, B epresents a phenyl group

substituted by fluoro or chloro substituents.
Mor e preferably rQPresents a phenyl group
substituted by 1 ﬁgro or chloro substituent. 15
Most -@Peierably, B represents 3-fluorophenyl. A

ItOLZI ?V\;%)e deﬁn{r}\éo%rl]% f 1f orllgﬂer%népheq 60} plla Shtf%va% thg%roar;l isa 5-

erern repr sent's a ne

OXYgen 18taembdre® fesmitlcy hetdrdc@gice ?ﬁﬂips c@ftainihpy gtieradroi 1 to 3
A preferred conpound of formula of this invention

i s t REIOSoBRtEIOALORE, amhbor 2pitrgen h@i@r@éﬁﬁ)eiérﬂnﬂ{prrlewé@eml sulphur
a hy rogen atom a fluorine atom a chlorine atom
trif uoron@%hyl cyano or am nocar bonyl

Particularly preferred compounds of the invention include those in which
each variable in Formula (D) is selected from the preferred groups for each variable.
Even more preferable compounds of the invention include those where each variable
in Formula (I) is selected from the more preferred groups for each variable.

A preferred individual compound of this invention is selected from
4-((15)-1-{[5-chloro-2-(4-fluorophenoxy)benzoyl]Jamino }ethyl)benzoic acid;
4-[(18)-1-({[5-chloro-2-(4-fluorophenoxy)pyridin-3-yl]Jcarbonyl }amino)ethyl}benzoic

acid;



A preferred conmpound of formula (I) of this invention
is that wherein' R represents a hal ogen atom (e.g.
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preferred conpound of formupa (1) of this invention is

that wherein R3 and 25 R4 independently represent a

hydr ogen atom or an al kyl group having from1l to 4

calr it 60- bt {d Arshloso-g-(Gresanpphenaxydpyrifin- Myt earperstl araipp)ptimBbenzoic
resents an al kyl group having from1l to 4 carbon

at (e.g. nmethyl, ethyl) and R4 represents a

hydiegen{[(8icam®ro- §Iﬂuch§Hh@ﬁcﬁc?bﬁ/yr1|a§1 B%E%Sig}‘lﬁxﬁinﬁ}%’iﬂ}tﬂbenzom

group and R4 represents a hydrogen atom
praefder red conpound of fornul a (1) of this invention is

ﬁ Egl&ééh ﬁ{@% é@gﬁg\% Cgloj'ﬁp Zé(?xo)’ﬁpwc%q BB%lOO gﬁggl;snsno)et&yl benzoic

repjgesents an aryl group optionally substi t ut ed by
hal ogen atoms or is a heteroaryl group. Mre
prief(&¥)abl §p-ctRbror2e (G- ﬁwnplsanbkﬂbemdoyl‘}hmno} ¢th)beODRiklaci;

d R6 represents
o b s CbedonipRar wya et man ks B0 s oot
'51 0L gs- &H&loof'@Séﬂlmoﬁhenoﬁy)b@ﬁzoﬁ]Qﬁ!irﬁ)r} Rﬁ&%ﬂzmc acid;
uor op en [, 3-meth , 3-met hoxyphenyl or
5-4HE1$1)y1 ({25 cpym-aw 4- cﬁﬂumrhplnennw)eylpdlefBer ably R5

' %R]%gr%gggll?aml%g%ﬂiyl]%renz%ic acid,;
4—(( 1.5)-1-({[5-chloro-2-(4-chloro-3-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid; 4
4-[(15)-1-({[5-chloro-2-(2-chloro-4-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyljbenzoic acid; »
4-[(15)-1-({ [5-chloro—2—(2,6—diﬂuorophenoxy)pyridin—S-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(18)-1-({ [5-chloro-2-(3,4-difluorophenoxy)pyridin-3-
yljcarbonyl }amino)ethyl}benzoic acid;
4-{(18)-1-[({5-chloro-2-[3-(1,3-thiazol-2-yl)phenoxy]pyridin-3-
yl}carbonyl)amino]ethyl}benzoic acid;
4-[(185)-1-({[5-chloro-2-(2,3-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(185)-1-({[5-chloro-2-(2,5-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(185)-1-({ [5—chlor0—2-(4—chlorophen0xy)pyridiﬁ-3-yl]carbonyl }amino)ethyl]benzoic
acid;
4-[(18)-1-({[5-chloro-2-(4-chloro-2-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid,
4-[(15)-1-({{5-chloro-2-(2-chloro-5-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;

4-[(15)-1-({[5-chloro-2-(3-methylphenoxy)pyridin-3-



S~R6 02 ;and R6 represents a phenyl group 10
optionally substituted by hal ogen atons. Most
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of B, aryl is preferably phgnyl or naphthyl and
heteroaryl is a 5- to 10-nenbered aromatic

het erocyclic group containing either froml1l to 3
niyllcapenyl hamiapisshybivgnzost acid;ior 2 nitrogen het er oat ons

gg‘rj‘( ?@uﬂ éﬁ? )‘fgg’f %? &t ﬁé‘s H Pf%%%é% ngg)% %rg"%fl %me ntion

l %lc%snﬁlpgﬁﬁo)eﬂqmb%lc f4¢h variable in Fornula (I)
i S selected from'the preferred groups for each

vaﬂr[(hﬁl-le({[SEhk@mO -2 8-l edrephanonylppngiotinds of t he
i ncl ugg]bhose where each variable in
Fé’ ﬁﬁr 8“3( i‘}mﬁng) HIRER20F 39%m t he nore preferred groups

forr (ESCh [ pRsHiIgblEeo, 32@1ﬂﬁoarpeéﬁcrxry@&nkm aﬁhﬁ’é‘}%’thy‘%g%h’cné&d;
of rom

hi's |nvent|on is selected
[ 3@ h$)er-OF2ehdrof2- (2ot d@@mﬁy@%b@oyd)}]l}aarm(m]@tl}yl)benzmc acid;

Ce D fgfiif?%%ﬂ Ch Uikl eapon g LByl cic
gf]r@% gqlblézg%gu@%@gé @;m\é%ﬁ@@él{ﬁg}&m&s_

[5/l]chtibonyi}an(n3)e¢l35é]rb@pzlmmey) pyridi n-3-yl]carbonyl }

[ g Qﬁ‘%) ]£6{3-/[g] F 2dgFB%ﬁ%ﬁﬁi}?%ej?'@f‘#P%i’%n]%ar bony!|

5 4-1(19)-1-
??]gﬁ%ogﬁgyémgﬁgwl%ﬁ%%ﬁe%&y) pyE |( di 21 3- §/I{] car bonyl } am

nah)-@1 5yl -} Pectdaioe2-(Ga didtuorbphé¢roxS)benizoyl |Jamino jethyl)benzoic acid,;

: %{;F‘;‘)DLEQZY%MQE gzog 8&{?1?)%10% be Zo¥0)]1]amlng}etl'}yl)benzmc acid;
5 Rh&)or (3 cﬁ%rmghe%?@%%@%%@ﬁﬂnmno }

et hyl )’benzoi ¢ aci

[ 5dichdbony} @nind)etthil bewrpheariky ) benzoyl | ami no)

B R T e e s e

YR ALBRAYAmIofiyIB:SiyAddenzoi ¢ aci d;

4-[(18)-1-({[5-chloro-2-(4-pyridin-2-ylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid;
4-[(18)-1-({[5-chloro-2-(4-pyridin-4-ylphenoxy)pyridin-3-

yllcarbonyl }amino)ethyl}benzoic acid;

4-1(15)-1-({ [5-chloro-2-(3-chloro-5-methylphenoxy)pyridin-3-

yljcarbonyl }amino)ethylJbenzoic acid;

4-((15)-1-{ [5—chloro—2—(3—methylphenoxy)benzoyl]arnino }ethyl)benzoic acid;
4-((18)-1-{[5-chloro-2-(3-chloro-5-fluorophenoxy)benzoylJamino }ethyl)benzoic acid;
4-((18)-1-{[5-chloro-2-(2,6-difluorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-((18)-1-{[(5-chloro-2-phenoxypyridin-3-yl)carbonyl]amino }ethyl)benzoic acid;
4-[(185)-1-({[5-chloro-2-(2,3-dimethylphenoxy)pyridin-3-

yljcarbonyl }amino)ethyl]benzoic acid;
4-[(185)-1-({[S-chloro-2-(2,3-dichlorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid;



4-[(|S)-1({
[ 5-chl oro-2-(4-chl oro- 3-fl uorophenoxy) pyri di n- 3-

wQ@ kjosaertsayl } anmi no)et hyl ] benzoic acid; 4-[ (|8)FiB20§4/002735
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[ 5-chl oro-2-(2-chl oro- 4- fluzwophenoxy)pyr idin-3- 15
yI] car bonyl } am no) et hyl ] benzoic acid; 4-[(1S)-1-({
- chl oro- 2- 6- di f | uor ophenoxy yr|d|n 3 yl ] carbonyl

} 4aiﬁl$1)o) -6tiA %@ﬂz(éﬂcdlalép@phmw ysyim13 ({

hi di n- 3-
L R ERBR) frir Sl R oo+ Pac 20
44£§L§'>))t(Lf[[s(c{]ﬁx@lzl(eSmlaxlbx%pbéno&ymham 2-yl) phenoxy] p

in-3 } carbonyl)am no] et hyl }benzoic acid;
4 y[l](cgrbgpyliar(gno)ethyl ]benzoic aCId and

#@2%%&15}4@@ %S(I)gf ”Fi’g‘?? ?%Qn%waynﬁm%a S)-1-((

[fyu%HJbeﬁm%n(n&e%ﬂbtahmm@enoxy) pyridin-3- 25
yl']carbonyl } ami'no) et hy Ikben20|c acid; 4-[(19)-1-({

[@@mhenmczuté@llﬁfhtwp@phéﬁ erenfr i di n- 3-yl ] car bonyl }

?lrsn o o dter BeS indiSiafin s mipbh o ipy engion isselected from
LT s PO EpRELE B o) hseness et

d|4h[-(35) Hﬂ 6mhbmw+(4}ﬂu@mglvgx)@wquma Fbicarbauyldamino)ethyl]benzoic

46%%& [ 5- chl or o- 2- ( 3- et hyl phenoxy) pyri di n-3 WO
021508 PCT/IBZOO4/002735 23 yl]carbonyl }

amn. H@S‘)eIJ@{Y[B]clBRﬁS—QL(Q c@&ddﬁhexﬂfx&?ﬁbﬁhml’}(y{]carbon l}armno)ethyl]benzmc
[ 5- chl oro- | uor 0- 3- net hy phenoxy)pyrlgl
yh#nhrbonyl an1no)ethy|]ben20|c acid; 4- [(1S) 1-({

“]@2\5)5{)‘2&1%} Bl 85(3 ‘1%&9 BRI g&lg%l‘é‘y?]l&a?(m)j}%mlfo%ethyl]benzoic

[nghloro 2-(2, 3- d|f|uorophenoxy)benzoyl]an1no}ethyl)b
enzoic acid; 4-((1S)--1-{
[ 3--Kh$)et-6t[5-chivra-26B fchlosemishexiory) died zdicatboayd} amino)ethyl Jbenzoic
}etgﬁr)benzoic acid; 4-((195)-1- {

| or o-2- (3, 4-di fl uorophenoxy) benzoyl] am no }.
etAyh 3 LN ERER0RCE-B-fluorophenoxy)benzoylJamino Jethyl)benzoic acid;

4-((18)-1-{[5-chloro-2-(3-chlorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-[(1S)-1-({[5-chloro-2-(2-chloro-4- ﬂuorophenoxy)pyrldm -3-
yllcarbonyl}amino)ethyl]benzoic acid;
4-[(18)-1-({[5-chloro-2-(2,6-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl}benzoic acid;
4-[(185)-1-({[5-chloro-2-(3,4-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(15)-1-({[5-chloro-2-(2,3-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(185)-1-({[5-chloro-2-(2,5-difluorophenoxy)pyridin-3-
yllcarbonyl }amino)ethyl]benzoic acid;
4-[(18)-1-({[5-chloro-2-(2-chloro-5-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid,

4-[(18)-1-({[5-chloro-2-(3-methylphenoxy)pyridin-3-



4-1(1S)-1-({

[ 5-chl oro-2-(3-chl oro-5-fl uorophenoxy) pyridi n-3 10

id
wQ@ kjosaztsesyl } am no) et hyl ] benzoi ¢ aci d; 4-[ (1S)PAF/(B2004/002735
d

10

15

20

25

30

[ 5-chl oro-2-(3-chl or o- 2- mret 2yl phenoxy) pyri di n- 3-

yl ] carbonyl } am no)ethyl]benzoic acid; 4-(( 1S)-1-{

[ 5-chl oro-2-(3,5-difluorophenoxy)benzoyl]am no}ethyl)b
eyHspbory ayminoethyl Ibgnzgyc acid;y

n 0 - i =l ] am no

eCH T RLRS Rk SR g L eRe | am ne )

[ Silekdben @ anind)ethyl Besroze ddidjor ophenoxy) pyri di n- 3

ylg,l] carbonyl } am no)ethyl]benzoic acid;, 4-[(1S)-1-(( .

[ 5-ERDok Gl oy (2 HRVLPEpheHE bepF Ry mingicgylbenzoic acid;

I I j I ' s 4-T (1) -1-({ .
LRI PO ARSNGB e gt s
yl4l g as)brooy b-chloasr2i8)caldiy-5thergmesogopdididal ( 1S) - 1- ({
[ 5-chl oro-2-(4-pyridin-4-yl phenoxy) pyridi n-3- -

y Yl leabboylyamnogmyhlbyeacisaddenzoi ¢ acid; 4-[(1S)-1-((

5- = 2-( 3- --5- hv/| i di,n=3- . .
LRk B RSN PUSAY Bc c
Su=¢ 1)t 1-[ I:'szamr@@@?-s-aﬁmaﬁiphwdx?mﬁwl]@ﬁﬁﬁ@»&ﬂyn@gﬁm deid;
et h%lhgbenzm c acid; 4-(( 1 S?a_ - { o _
[ B-I6 hY)or-6H 3-chivreRi(rebloso-Prgshyd phrnesopybémzbyl | ani no }

et hyl ) benzoi c ey 4-((1.5)-1- {
[E}'ﬂ}éﬁ‘?o8?ﬂff§?1(1§%&y&dﬁib??zﬁéé%Cb?'lenoxy) benzoyl] anino }

etqhy lS)bﬁ@I_@%Iﬁor@@-@?—mﬂﬂmﬂph@@xgﬂbenioyl] amino }ethyl)benzoic acid;

[ (5-chl or 0- 2- phenoxypyri di n-3-yl ) carbonyl] am no) :
et4h§(1_)‘)b]eh&‘iocﬂﬁorgc}@;chlqmES(-ﬂg)rop_he(npxy)benzoyl]amino}ethyl)benzoic acid;

5 -2-( 2. 3 i methyl idi n- 3, 30 .
LB R PHSRSER ah Rapepacie
- -~ e Ikd s =Y . I
W %2?82*&“?“3‘6;%2?8?e{“a’I’I”‘I"Eﬁ‘ﬁ?é%ﬁ?ﬂ%é’éIﬂ?mm*%‘8%%‘7‘“’85‘11%8%‘“"
PGT[/(IS.EDO&M 7e8-(2 34lichlpropynoxy)pyridin-3-

[ 5:¢chl or g5 211-11.}13 - ¢i chl or ophenoxy) pyri di n- 3-
yﬁ%%%%ﬂ%‘ Ogﬁmjy(rﬂg réztoﬁ%/ﬁ[i)‘genzoi c acid; 4-[(195)-1-({
[ 51-rént)or-p{-[zc_ﬁﬁ,r&-zqs,qmiaﬂ@@bmxy)pwﬂindj-n- 3- yl]
carbonyl ) am no) et hyl ] benzoic acid; and 5 4-[(1S)-1-({
[ 3llehibonyd aminglethyliberyomc apid:hy| phenoxy) pyri di n- 3-

4-[(18)-1-({ [5-chloro-2-(3,5-dichlorophenoxy)pyridin-3-

yl]carbonyl} amino)eth&l]benzoic acid; and

4-[(18)-1-({ [5-chloro-2-(3-fluoro-4-methylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid,;

or a pharmaceutically acceptable salt thereof.

(eneral Synthesis

The compounds of the present invention may be prepared by a variety of
processes well known for the preparation of compounds of this type, for example as
shown in the following reaction Schemes. Unless otherwise indicated R' through RS
and A, B, E and X in the reaction Schemes and discussion that follow are defined as
above. The term “protecting group”, as used hereinafter, means a hydroxy or amino

protecting group which is selected from typical hydroxy or amino protecting groups



yl ] carbonyl } am no)ethyl]benzoic acid; or a

phar maceutically acceptable salt thereof. A further
w@ems®ersesl i ndi vi dual compound of this inventiPET/IBR004/002735

selected from 4-((1 S)-1- 46

[ 5-chl oro-2-(4-fl uorophenoxy) benzoyl] am no }

et hyl ) benzoi c acid; 10 4- (1S)-1-(g ) )

[ Bleggibe on Prqtactive (o8P h kgAY S yhesiseditadchy BoM| Guame et al.

Fg%ghhg?g?gg%gégvgigLﬂgnﬁ;ggéi?;é;gfs-yl]carbonyl }

am no)m@khtlidRRRZ@a&ionaSttkmed -illkétdatSkhel pldparation of compounds of
[ 5-chl oro-2-(3-fl uorophenoxy) pyridi n-3-yl]carbonyl }
apme)ethy| ] benzoic 15 acid; 4-[(1 S)-1-({
s [ " hl or.0- 2- ( 3- chor ophenoxy) pyri di n- 3-yl ] car bonyl }
a yl ] benzoic acid; 4-((1S)-1-{
i[ g 22! 3&%&2{11%%&%%&%%?&?@28}89 BELAA¥ AT FRELNY ! ARSI Lein RS
- ghpredents2-AB 1L hl or ophenoxy) benzoyl ] ami no
)et hyl ) benzoic acid; 20 4-[(iS)-1-({
[SSéaﬂbﬁé-z-(Z-chloro-4-f|uorophenoxy)pyridin-3
yl ] carbonyl } am no)ethyl]benzoic acid; 4-[(1S)-1-({
[ 5-chloro-2-(2, 6-di fl uorophenoxy) pyri di n- 3-
yl ] carbonyl } am no)ethyl]benzoic acid; 4-[(1S)-1-({
[ 5-chl oro-2-(3, 4-di fl uorophenoxy) pyridi n-3- 25 yl]
carbonyl } am no)ethyl]benzoic acid; 4-[(1S)-1-({
[ 5-chl oro-2-(2, 3-di fl uor ophenoxy) pyri di n- 3-
yl ] carbonyl } am no)ethyl]benzoic acid; 4-[(1S)-1-({
[ 5-chl oro-2-(2,5-di fl uorophenoxy) pyri di n- 3-
yl ] carbonyl } am no)ethyl]benzoic acid; 30
4-1(19)-1-([ o
[ 5- chl.oro-2- (2-chl oro-5-fl uor ophenoxy) pyri di n- 3-
yl ] carbonyl } am no)ethyl]benzoic acid; 4-[(1S)-1-({
[ 5-chl oro- 2- (3- et hyl phenoxy) pyri di n-3 WO 2005/ 021508
PCT/ 1 B2004/ 002735 25 yl]carbonyl }am no) et hyl ] benzoi c
acid; 4-[(1.9-1-({ :
[ 5-chl oro-2-(3, 5-di fl uorophenoxy) pyri di n- 3-



hyl ] benzoi c acid; 4-(( 1S)-1-{
or ophenoxy) benzoyl ] am nol et hyl ) b

PCT/IB2004/002735

yl ] carbonyl } am no) et
[5-chloro-2-(2,3-diflu
weewsizisexid; 5 4-(( 1 S)-1- {
[ 5-chl oro-2-(3, 4-di f| uor ophZhoxy) benzoyl ] am no)
et hyl )benzoic acid; 4-[(1S)-1-({

5

[ 5-chl oro-2-(3-chl ora-5-fl uoroghenoxy)pyrl din-3
yl ] carponyb } am,yl ]en?qlc aci d; 4-((1S)-1- {
di yQFSenzoyI ] ami no] &

/ﬁ\ UOI 0P
i d; 6H34-((!1 2S) - 1-{ ﬁ
2r1( 2, 5- sterf 1auor op}

[ 5-chl

O—0)
enzoi o@
[ 5-chlgro

enhoX¥) benzoyl ] am no

VB,

XH

] et hyRj benzoic acid; 10 4-[( 1- ({ R
[ 5-.chl or @32- (3-chl oro-5-net hyl noxy) pyridin-3 14
yl ] carbonyl } am no)ethyl]benzorc acid; 4-((15%)- 1-{

[ 5- chl or o- 2- ( 3- net hyl phenoxy)|benzoyl ] am no] t

ic acid; 4-(( 1 9-1- {

[ 5-chl oro- 2- (3-chl or o- 5-$dpuerjophenoxy) b

et hyl ) benzoic acid; 4-((19)-
[ 5-chl oro-2-(2, 6-di fluorophenoxy) be
] et hyl )benzoic acid; 15 4-((

[ (5-chl oro- 2- phenoxypyr| di n- 3 yI) arbonyl] am no |

et hyl ) benzoi ¢ aci d,~4-[ &L S)} 1- ({ R3
[5 chIFpro -(2, BXor 0 y)
H benzpoic ac 4-[(1S) 1

am no
[5 chI J2 (3 4 chor
yl ] caromyl}r am sey &t hyl

M O g3 g

P y'ﬁi‘“’@

engxy) pyffdi - 35
benzoihc acisd, 140 4- F[f(lS)

[ 5- chBoro 2-(3,5-dichl orqp]h)pyrldln 3-

yl ] car bosiyl } am no) et hyl ] benzuoic aci d;

S)-1-({}
[ 5-chl or 0-"2

y | §repaF bp iy '
phar maceufjcal Ly

R*3- £ | uor o- 4- et I'ph
no) et hyted ke

@geept abl e s

u pyr| di n- 30
or a
t1 15h e0fco,R2 er al

and 4- [(1

Step 11

Synt hesj s The conpounds of the resent |nvent| n may
be prepared by a variety of processes V\@II khown for
t he Qrepala;tupen of corrpou of Rt hi for exanple
as shown foll otk ac - Unless,
ot hef wi $e Hn ed R_throdgh 88 B0 Hn Bo. & and X
in the feaction @ﬁé’tressgpd;,dl . %n t hat fofloware
defiffed as above. The term "protecting group as

used heréi'hafter, neans a hydroxy d
group which is sel ected from typi cal

protecting groups WO 2005/ 021508 PC14/1I282004

protectlng

S

dro

O Rr3 R

T O,

R2 X

(la)

In the above formula, Ll represents a halogen atom such as, chlorine, bromine

or iodine; an alkanesulfonyloxy group such as,

arylsulfonyloxy = group such as, a

p-toluenesulfonyloxy

a methanesulfonyl group; an

group; a

haloalkanesulfonyloxy group such as, a trifluoromethanesulfonyloxy group; or a
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preparation of conmpounds of2gformula (I). 5 Schene 1:
This illustrates the preparati on of conmpounds of
formula (la) wherein R5 represents -CO2H. Schene 1 WO

2 MREI2450 8rodpTR? BBE4A0AR 4851 giddpd hdvidg Broft Bfd déarbon atoms or
CQ2Ra Step 1G CO2H I n the above formula, L1 represents
a anaqr&iéj@ng@%rhawerfrca@ 7 inibcamen aemsi #nd alboties gymeols are as

aqh%&ﬁgg?ﬁghfonyloxy group such as, a nethanesul f onyl
group; ‘aryl sul fonyl oxy group such as, a

pStey ugnesul fonyl oxy group; a haloalkanesulfonyloxy
group such as, a trifluoronethanesul fonyl oxy group;
a WO 2@@51111@281@08 Faqued 06 4pugi 353 rw @rpmacedaby dne couphng

gr.ou esents an gr QURS fro
P ot EREGRILn oy Brsflle 21 SHB" TSR o e 1-2
123n saideanobknns; and all other synbol s are as al r eady
defined. Step 1A 5 In this Step, a conpound of fornula

1- 3 mayhseoppléjgaeegiiopynayte @emsl qnﬁgn theehsenagror presarre of a base
esrt1 %geacgg}? rtzso?vent o mﬂxout sol%e Ilt pre%;rgeldl tg:ascon%gecﬂag from, for

N an |nert SO COU
r %ﬂ&hgl@nalﬂﬂkalb er @l&ﬁlﬁﬂe&%irtﬂlmethlrhyﬂhﬁu@éo&ﬂ{b&ﬂeo EarBHRSE BE Bydride,

Ofsucah asassoglum hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide,
potassium fert-butoxide, sodium carbonate, cesium carbonate or potassium carbonate,
2-tert-butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphosphorine
(BEMP), tert—butylimino—tri(pyrrolidino)phosphorane (BTPP), cesium fluoride
(CsF), potassium fluoride, sodium hydride or potassium hydride, or an amine such
as triethylamine, tri_butjlamine, diisopropylethylamine, 2,6-lutidine, pyridine or
dimethylaminopyridine. Preferred reaction inert solvents include, for example,
acetone, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, nitromethane,
pyridine, dichloromethane, dichloroethane, tetrahydrofuran, -dimethylformamide
(DMF), dimethylacetamide (DMA), dioxane, dimethylsulfoxide (DMSO),
acetonitrile, sulfolane, N-methylpyrrolidinone (NMP), methyl ethyl ketone (2-
butanone), tetrahydrofuran (THF), dimethoxyethane (DME) or mixtures thereof.
Reaction témperatures are generally in the range of 0 to 200 °C, preferably in the
range of room temperature to 150 °C. Reaction times are, in general, from 1 minute
to a day, preferably from 1 hour to 10 hours. If desired, the reaction may be
conducted in the presence of metal catalyst such as copper (e.g. copper bronze or

cuprous iodide) and nickel.

When L1 represents a boronic acid group, the reaction may be carried out in
the presence of a suitable catalyst to form the compound of formula 1-3 by any
synthetic procedure applicable to structure-related compounds known to those skilled
in the literature (e.g., Lam, P. Y. S.; Clark, C. G.; Saubern, S; Adams, J; Winters, M.
P.; Chan, D. M. T.; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944., Kiyomori,



in a reaction inert solvent or wthout solvent. A
preferred base is selected from for 10 exanple, an
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carbonate, or hydride, such2@as sodi um hydroxi de,
pot assi um hydr oxi de, sodi um net hoxi de, sodi um
et hoxi de, bgotassiumtert-butoxide, sodi um car bonat

e
cesi MipreourpbnBicwald, Sob-adeirakndser btshal 99, 40, 2657-2660., Lam, P. Y.
2-d ext - butyl i . | g 1., 3:Gi methyk- per, r

‘ ISf g?(%{c%ﬁa%aég%@g'h%;l\?h ?,I]{.B%W?Y., ﬁeﬁlorqg ﬂ?, blaﬁg dq)éj Pam.

t &THerb by | 20000022, 76GRYE010) Cliria), presehedane, OBI 7)., 2000, 2,
cesium fluoride 15 (CsF), potassiumfluoride, sodium

hyldp3-daé3@). pdresyradrersienicaalysbis selactadimoe, Serchxamate,

R G R BBORSE PRI RSP AB BS e
Pre8pir{05 oppael) ataté, R@pperlPbreRitis, copsdrisiénlofi®¥, copper(l) iodide,
exanpl e, acetone, benzene, toluene, xylene,

ocdprshlppxBersepprs(lD piiflvagbmethenesulipnate oepperéihecetate, copper(Il)

¢ devicheapr R AP -Gk S P o copper
dirARbSshREAh&NIfERad. DM , di oxane, di net hyl sul f oxi de

(DMSO, acetonitrile, sulfolane,
Natest WY1 pyrrol i di none (NWP), methyl ethyl ketone (2-

but . <Letrah f HF) , dinet th .
(ove) Tatss et il of Rirbia s RaBSrERaRLEy hydgotysis o
9QRSEMrlcYmipBudd Y f6AMAE 10f inG dovedR0 C, preferably in

the range of roomtenperature to 150 T. Reaction

ti mes aflbe hydroheisenal be darved qQuiriymongem®nabpracetyes. In a typical

preferably fr 1. hour to 10 hours..|f sired,.the

PR Era: ey SRS aatirc B e R Ssicion R o Sris i presence o
Cabdius hydrdgide 2potaRRRE Mhydeoxde 6O MBLMPhPdERide! Suitable solvents
cuprous i1odide) and nickel. Wen L1 represents a

bondwie faciedamplsuplcohdls suehcasi oethangl, sthapat,r predanalt butanol, 2-
resenc i tabl.e ca

h f | f h
 coBNETARC dpdumRr 3Ry o S R S et b B B, 12

ARk GRYetnadh® (BMEIC hbd 84 @bRARE affdHR GuBE s NAImEMylformamide
those skilled inthe literature (e.g., Lam P. Y. S.;
Cl(BML) agd hexamegaylpleasphol Sirigngidesand pulfoyidessush aydimeehyl sulfoxide

SCBBR%%L %Elfeéct%x)}n%ﬁ%?e;%arﬁ%e%% %8&%&%@ EPCt i'n’thel rga%gé from -20 to
P@%*@Zﬁ@ﬂiﬁ@&%&@% 28 65eG fdvBrOC@tNtesdo ;24Ef’idﬁt’*s\l\@l51‘}hlly%0 minutes to
L., Tetrahedron Lett., 1999, 40, 2657-2660., Lam P

Y.10bgur. Deudon, S.; Averill, K M; Li, R; He, M Y.;
e b sy A G BB o i e
Lgrdsence2®00g. id the prédicd 28Bydirogén BAIRICRY §L@g dsa@kdgeR chloride and

catal yst is selected from for exanple,
t diydelges p[omj@ehénkffq)qjh aighisnel) aptalaghesifonic acid and benzenesulfonic’

bia%&it; r;iy%'&xeurylpgt%?uséggsiu O?lﬁg;l lag icli{r lx%/ ic Camd?rsiugﬁ’as acetic aéid and
trifluoroacetic acid.. Suitable solvents include, for example, alcohols such as
methanol, ethanol, propanol, butanol, 2-methoxyethanol, and ethylene gylcol; 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 (DMSO). This reaction may be carried out at

a temperature in the range from -20 to 100°C, usually from 20°C to 65°C for 30



copper (0), copper(l) acetate, copper(l) brom de,
copper(]) chloride, copper(l) iodide, copper(])

w@xood®215eopper (11) trifluoromethanesul fonat e, POPBE20¢4RY02735
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acetate, copper(If) brom dsy copper(ll) chloride,
copper(11) iodide, copper(ll) oxide, or copper(ll)
trifluoronethanesul fonate. 10 Step IB In this Step,

armiagicd te dhhaundisedlly erminutes 1o YO heyr be prepared by

hydrol ysis of the ester conmpound of fornula 1-3 in a

S . The hydrolysis may be carried out by
convenhigRabtep! feestid @ompblind diylaah 10" BRFUHSE be td?@pared by
hydrol ysi s carried out under the basic condition, e.

i n:ouhlelgare@smef of acid Bogpdindrohyehnosa det witt asmlumompound of

g{lﬁ@gqe Or pyl gegylbtiﬂéln Eégéegﬁ@?%t@ﬁgh}egaglq%gfrﬁ%ﬁv g ¢ carrled out in the

etsgﬁ‘l@%ann@f %’ﬁkﬁphsm tieaRRe, reggenﬁeidaoﬁﬁimdmcﬁg ds Step 1A in
et hyl ene gyl col; ethers such as tetrahydrofuran (THF),

15Ehmdeﬁethoxyethane (DME), and 1, 4-di oxane; am des

sg&h 23 N, N- di met hyl f or mam de (DNF) and
h hyl phosphol i ctriam de; and sul f oxi des such as

di met Byl gubfepX tfdead®-coffMB -of ToHRulkeRGt HAD 1By erpre ared by
carried out at a tenperature in the range from-2 é)

1%®lm§m¢ti0p dfrapnackD @mpod8 ©ffform30 1rb MuﬁlemetcgclR‘Acompound of

urs sual 60 m nutes t.o 0 hour. hydr ol ys

rdpriie dbe il FeoeProtctieyy TR i aBRUPE Futicd out i the

€.sGmeiardnBfas HESENE ﬁleosfanf‘e 9a dge,'nfb :lrﬁlere%tﬁﬁxe%%nﬁ;ns as Step 1A in
hydr ogen hal i des, such as hydrogen chloride and 25

hysghemen. br om de; sul fonic acids, such as
p-t ol uenesul foni ¢ acid and benzenesulfonic aci d;
p m p-tol uenesul fonate; and carboxylic acid, such

as acqfifis aﬁbﬁi Andmide’ !:(frh}%il‘h@ a&efdr&uﬁlc 192 mBY 'Healmaﬁared by the

sol vents 1 nclude, for exanple, alcohols such’ as

nmephpliny r;ea@tdneqf@h arrpmeopzmpﬂupdkuﬁifmmﬂa 1-10 with the acid compound of
2- et nol , and et hyl en | col; ethers such

© 4P 4 B A A e or 2bSeheE e Husis Wk (DR TEient

1 d%&ﬁjétpmﬁaactﬂm HBBb QS 38 Y, ﬂ}és@h&%rr%'sé&E R Sfiitive such
(DMF) and hexanet Ryl phosphol i ctri'am de; and
sullsfldmddwybmhtrasold ométhiygioxsadabenziottezplVEO) . Thi s

reacti.on may. be carrled ut at . a e rature int

| ange TERction 5 GOUE ardokraRiapty PhRTBE &I Gsteheo ot agolvent
WG 12RO/ %lﬁgglaP feb{ricBeR A 11R0AAZS of B SBlVaHE f%%fté?npﬁéyed provided

hours, usually 60 mnutes to 10 hour. Step
that it has no adverse effect on the reaction or on the reagents involved and that it can

dissolve the reagents, at least to some extent. Examples of suitablé solvents include:
acetone, nitromethane, DMF, sulfolane, DMSO, NMP, 2-butanone, acetonitrile;
halogenated hydrocarbons, such as dichloromethane, dichloroethane, chloroform; and
ethers, such as tetrahydrofuran and dioxane. ‘

The reaction can take place over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention. The preferred reaction
temperature will depend upon such factors as the nature of the solvent, and the

starting material or reagent used. However, in general, we find it convenient to carry
out the reaction at a temperature of from -20 "C to 100 °C, more preferably from

about 0 'C to 60 °C. The time required for the reaction may also vary widely,
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formula 1-5. This reaction 34;s essentially the sane as

and may be carried out in the sane manner as and using

the sane reagents and reaction conditions as Step 1A

i depeBdingnen mangifagiors Dnotadbly Hhe r@cepn terhperatgiedansohgoianate of the

of formulg 1-7 ma | sq b repared. 10 couplj.ng.
;ST S g Sl ob EBOE o URBEBE- PEIITI R g1 RligR is offected
CYiRdrGh& ?f%%d:oﬁﬁitioﬁ@éﬁfﬁhéﬂ dvose, al phrivd’ S hliffles 8 1 week, more
essentially the sane as and may be carried out in the

s anderablydOrmiastea mo2diboursy wilaissalysuffezgent s and
reactign.cqnditions as Step 1A in_ Schenme 1. .Step.lE i
e SR ENE el e B st BFA Bt 4 1Peplcsynthesis
b r £ dRRNRST RO T ' BHiqee

TR & PR B [ TR AL BBTRDCO), wate
f eolubleacdtbatiinmde HW ) s2rtexpiN-athorymebonfyl-h 2edbyiroqugnoline, 2-
reagent in_an jnert solvent. If desired is

r @%F?'éf?twyr B3 1 i ed 'HATUPRPbPREE pr esekte Jor abs&fidlgro-1.3-
Ofd'lﬁgthﬁﬂﬁidﬁka{ﬁu&ﬁc“_ as dmbygor oxybenzotri azgkg,o@azol-1-yloxy-
1-hy roxyazabenzotri azole. 20 The reaction is normally
amds(pinetledabing)phb$phonmch | N therafproesEosghatd a BOPENt . diethyl
There is n articylar restrictjon on the nature of _

¢ oot Binper dnBahiSg, diehylrythaphotabate. fietiylRnopghoylazie,
?“é‘-’%‘i&%-l%&&?{p ABin{d}e i BARC N, AN -AFnbBAyIaRidBBRE MeRzotriazole-1-y]
i nvol ved and %at It can dissolve t%e reagents, at

| eixstyl tphospinge, extliyé nthloréfoampices Bbbwyi thlordosmdtey.entf slesired, the
include: ac tone,.nitronEthEne, DVF, s Ifoéane, DVSO,
NERCHION s BF o Cosigtt GHE ¢ 108 DESHF o§bnr Gise such &, N.N-
h chnag e FanRt hae, ([ et haie, ami
e e B e e amide
dicomaoend dihfermeladt1bmay &e feraicd 4 ac ecydvddeawhictienayabegebtained
of tenperat.ures, the. precise reaction tenperature

i &ynBe d5actipR aVith ﬁgﬁ?ﬁnf S, SUeRe aﬁ@fﬂéﬂﬂ?@ﬁﬂfﬁe, phosphorus
r @2GeHIH e dRMRRMG i, | rhd %&%ﬂ%g&g{haﬁ% Iy el @hFer to the
the"nature of thé solvent, and the 30 starting

mabeespahdiog amedgempansd dy tidotiey &ith the agemecahpound df ifominula 1-

it convepient to carry ut the reaction at a
téﬁﬂ@ﬁ%ﬁt ¢ simjlar gonglitions gs Cf‘%e@(ﬁ‘d}e“@%&effmre preferably
frsqggl;about 0 Cto 60 OC. The tine required for the
réaction may al so vary w dely, WO 2005/ 021508

PCT/ | B20045@p2atB35nide compound of formula 1-11 may be prepared by coupling

reaction of the acid compound of formula 1-6 with the amine compound of formula 1-
10. 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 1E in Scheme
1.
Step 1G

In this Step, the amide compound of formula 1-12 may also be prepared 'by
coupling reaction of the compound of formula 1-11 with the cyclic compound of
formula 1-2. 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.
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is effected wunder the pref&red conditions outlined
above, a period of 5 mnutes to 1 week, nore
preferably 30 mnutes to 24 hours, wll usually
sen Hd 5 suitable coupl i ng reagents are those
typic d r .
exanp ‘i‘xlx Itt}’s Eﬁg 8%2m?1%%dn%a1§%&%? exy Ca&%zgk I?)gep Féa by coupling
( I%Zﬁhon ‘oﬁtheramd&‘c@lrrthﬁd ofifdpmdia IV ahath(AMGDiho compound of formula 1-
2- et hoxy- N- et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, 2-
b@onﬁhlslfﬂa@#%ylsp%sﬁlﬁiaﬁlb’uﬁl??tséﬂlﬁaafsl sk S1yrbe earpptypt in the same
2- [ cI
bé%%% r|é%gﬁmr%tﬂ?&ﬂg r|s%gﬂ%%#E&fgﬁgﬁﬁﬁgﬁ%ggﬂé§lndenw
hqxafluorophosphate (BOP), diethyl
azodi car boxyl at e-tri phenyl phosphi ne,
diSéehlll cyanophosphat e, di et hyl phosphoryl azi de,
2 chl I t d 0 ,

ca?fr]}g%ny Wé g%\%‘% !é&hbj(g?nﬁzoglt 1£ral?%%lgl lel? y?y “18" behprf'p ared by
ph@&:ﬂh kR, anﬁﬁbybmpdﬂlrﬂr(ﬂf fornh @-Dwith £akbeh thonoxide and alcohol (e.g.
chloroformate. If desired, the reaction may be
camrthwl eutethanol) he thy pEsence ifa satplysleansiembasg in gt solvent,

Ir: :?t%’yxla% e&hy mengm%gtﬁ&cmde élﬁ)ﬂﬁl!u#] ar%ﬂ?s iucfzas ngalladmm

belcét@lrenﬁ@ p!zllﬁdﬁllih abehhahdettine. wEk@rhplmyf hetablet msese@hchby: N,N-
the reaction with hal ogenati ng agents such as

ocaisgprepylethyl@eineg N IpbylowPhokipe hansk itdethylgenineni oly flesired, this
chl or.ide. The r lLtin b 0
AL Fpu ey b PSR AL BRE, FEBHER S A 11

amlﬂ(}@lpﬁﬁwgﬂnﬂbféﬁcmﬂ a 1- &q;h&@ylpm@nmehe sigilar 13-bis-
conditions as described in this Step., Step IF In this

St(diphensipharphiso)pepportPioD- fornul a 1-11 may be
f
P or mo e goee P nbiyf SACHLRREY ch0GeR il thelQIRAE G Rlsotvent

ThitRrd i€ a6 ph@itulad e8GR E0H bAklieynatire o @B oR&neaterplBRd, provided
carried out in the same 25 manner as and using the
sdhat it kaagerndyeramelfecs a8 theomadtiondir ondhe reagents Byyolved japd that it can

(P sso ve :hle rfiée%[)s }tq'leéls@ tci)mn‘?e Sh&R: ngmﬁi@ QP fxﬁ&m%"s%ﬂ%m‘g include:

e prepared coup

r Q:@étbh@ nm@ﬁrﬂehﬁn@ O MDOEN gul€dlarfe r]DMS&') 1NMP, \NlZIbbtahh@e acetonitrile;
cyclic conmpound of 30 formula 1-2. This reaction is

eduingenaed hydrocarkonsesugh ag fighlpagmerbane dichigrogihane ghlpregorm; and

ethers, such as tetrahydrofu;an and dioxane.

The reaction can take place over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention. The preferred reaction
temperature will depend upon such factors as the nature of the solvent, and the
starting material or reagent used. However, in general, we find it convenient to cérry
out the reaction at a temperature of from -20 °C to 150 °C, more preferably from
about 50 °C to 80 °C. The time required for the reaction may also vary widely,
depending on many factors, notably the reaction temperature and the nature of the
reagents and solvent employed. However, provided that the reaction is effected

under the preferred conditions outlined above, a period of 30 minutes to 24hours,



same manner as and using the sane reagents and
reaction conditions as Step A in Schene 1. WO

wQOoe50230608 PCT/ |1 B2004/ 002735 32 Step 1H | n peii/mB2004/002735
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Step, an am de conpound of 3rnula 1-9 may be prepared

by coupling reaction of the acid conpound of fornula

1-7 with an ami no conpound of formula 1- 8. This

r sRQIE PEierpkly d wehtq K] bapry pell aspadlyaffiged may be carri ed

oyt i{y the sane 5 manner as and using the sane

r s and reaction conditions as Step IE in Schene

1. Stemid Stebart &id cShpundt dfgoanhldda eRfRWIebaddd by hydrolysis of
formula 1-12 may al so be prepared by reacting the

arfhestes samoovd GffomyHmitlZ. 1-9 wi th carbon nonoxi de and

al cohgl . (e.g. 10 nethan or_ethanol) in the. presen

ot o dbissfEySionaRcpamn il dhe Rime ol A0, shay, P sfific BT R e same
Ofmanbt &nG WBRgahy Sdnse tehgdntdfid RatioadoHAMIOEAGENES 1B in Scheme
such as palladium acetate and pal | adium

dilbenzyl acet one. Exanpl e of suitable bases include:

N, di i,sopropyl et hyl am ne, N-net hyl nor phol i ne and
t mne. If desired, this reaction nay be

Coch S abeldeup ORISRyl RRIEE: U ALt W

tri phenyl phosphi ne or 1, 3-bis- Rb. R®

(di phenyl phosphi no) propane (DPPP). The rgé@ﬁlon i's
naepredents -§1bHy ned Krraplesenss £ gotpdf farmuke pies&hcewberem RP and
solvent. There is no particular restriction on the
na&‘uindepshdenily repicsentt a hydiggere agiogean alkybgiagedavingsrom 1 to 3
it has no adverse effect on the reaction or on the

r SAYQRERBnvol ved and that it can 20 dissol ve the

reagents, at least to some extent. Exanples of

sui tabl e solvents include: acetone, nitronethane,
DvSchema¢ 2ol ane, DMBO, NWP, 2-but anone, acetonitrile;

hal ogenat ed hydrocar bons, such as dichl or onet hane,

di chl or oet hane, chloroform and ethers, such as
tetrahydrof uran and di oxane. The reaction can take

pl ace over a wi de range of tenperatures, and the

precise 25 reaction tenperature is not critical to

the .invention. The preferred reaction tenperature

w || depend upon such factors as the nature of the

solvent, and the starting material or reagent used.
However, in general, we find it convenient to carry



out the reaction at a tenperature of from-20 OC to

150 OC, nore preferably from about 50 OC to 80 OC.
wabmso2rses requi red for the reaction nay al SO VBETIB2004/002735

wi dely, 30 dependi ng on mamgg factors, notably the

reaction tenperature and the nature of the reagents

and sol vent enpl oyed. However, provided that the

reacﬁi on i@ effected ungler t preferred condi t§'ons O

out | ined above, a period
/1 B2004/

0
c : - c

acstep eanpoimd” o %
prepdred by hydrolysis Bf the|@ster conpound of 5.4 ZnL2
formul g ,1-12. 5 This reactd®n is essentially the sane

as and nmay be carried out iR the sane anner as

usi ng the sane reagents and rgﬁ%on condi tions 1
. s\iflystrate the ‘

, R 10 represents -CQ2H, and reprS%e%;s a grgup of
formula: "''-,-r wherein Rb and RC 1'nde

represents a hydrogen atom or wan al kyl group havi ng
from1l to 3 car b%ﬂ al.ons. Schene WO 2005/021508
PCT/IBZOOél/ 00273 / StBp 2A B-3 S tep 2B Step
2E B'1 OR®

el

. LPzd N
2-5 N R - .
[
L1 Step 2D R? R Step 2E
R2
2-6
1-1
3 L4 ‘
b H
po 0 COR" a - COR?
- R2
Step 2F °
2-8

Step 2G

In the above formula, L2 represents a halogen atom such as, chlorine, bromine
or iodine; and all other symbols are as already defined.
Step 2A
5 In this Step, a 2-alkyl cyclic ester compound of formula 2-1 may be converted to

compound with a leaving group L? of formula 2-2 under conditions known to those



CQ2Ra Step 2F 2-7 Step 2G (I b) 2-8 CO2H In the above
formula, L2 represents a hal ogen atom such as,

wa@bkdoso2rses brom ne or iodine; and all other spebiB2804/002735
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are as already defined. Steg 2A 5 In this Step, a
2-al kyl cyclic ester conpound of fornmula 2-1 may be
converted to conpound with a | eaving group L2 of

f SKHgH ip Pedtynder conditions known to those WD

2005/ g‘?ul:ﬁgl% dI c%ﬁ:%%ﬂﬂcp@%7r§§y béggbb&(a'llg B aaH?lyl; i Batgm with

The h ogen und 2-2 are

by i gegetives recagerw ihha reactiad- o@anzaﬂvdmg reeemeplés bf sa@itable solvents

reaction-inert solvent. Exanples of suitable solvents

. meglyflge suayath agueoRy; 0k SHR-2QHEOND ﬁr@a&ew}@rﬁ% §4ahi s tetrahydrofuran,
1 s a a n

R b SRR AL SReoll FATR, mejhangl or ethanol;

makldgaeitedOhydRbduatimls, suchadscxgellilatcfmbtlm{ldj’ dmﬁrohﬁhﬁlﬁanesdtcdhloroform;
as di chl oronet hane, di chl oroet hane or chloroform and
a@ed j asetic jagid. slﬁwtalﬂpélmee@mamaﬁ@ﬂtr eaglane. sfor rapée, bromine,

{\I-%éll'? 11 Qrmllgdmgr oéﬁ &ﬁfrgs&& Rid | ne’N é)?&h%%gman%e 1,3 dxgromo -5,5-

or’osucci fm d TOHDSUCCIm

didiméchylhhyeaesih, didiniitisy] shermitiby)badreganiridedhive rt@@ﬁﬁhty]ammomum
tribrom de, tetrabutyl ammoni um 10 tribrom de

brtr@lvfemlcipebm%mﬁbmlisulﬁ%warhr@r@ldehwr@@e@rbmmde -hydrogen peroxide,
di b
br am Q&5 E%S?{e;?&bﬁué’&gpgﬁsb%ﬁ@ br&lnﬁ oal rﬁi@%ﬁaﬁo%”& taé ‘z’:mped out

or coppe reac IOﬂ can pbe carrie

aty g tE&BB%fu?é 6? %PJ of ‘o 8od=°t O nRR0 p@ferHR&efr&ﬁei(ﬁ?@% 120 °C.

from20 C C. Reaction times are, in general,

f mmtﬁmrrtmm %e t o 48koly fromor miprtes & aﬂBhgrulaOmom rpmfeably 30
to 24 hog% will. usu fsufflce 15 Step 2B In this
StEpUey Whd b sy P’n‘?‘éf €2-5 may be prepared by the
cauhli@g reaction of the hal ogenated conpound of

formula 2-2 with a boronic acid conmpound
In this Step, a compound of formula 2-5 may be prepared by the coupling

reaction of the halogenated compound of formula 2-2 with a boronic acid compound
of formula 2-3 in an inert solvent. |

Examples of suitable. solvents include: aromatic hydrocarbons, such as
benzene, toluene, xylene, nitrobenzene, and pyridine; halogenated hydrocarbons, such
as methylene chloride, chloroform, carbon tetrachloride and dichloroethane; ethers,
such as diethyl ether, di.isopropyl ether, DME, tetrahydrofuran and dioxane; ethyl
acetate, acetonitrile, N,N-dimethylformamide, dimethylsulfoxide and water.

The reaction can be carried out at a temperature of from -100 °C to 250 °C,
more preferably from 0 °C to the reflux temperature. Reaction times are, in general,
from 1 minute to 10 day, more preferably from 20 minutes to 5 days, will usually
suffice. from 1 minute to a day, preferably from 1 hour to 10 hours.

This reaction may be carried out in the presence a suitable catalyst. There is
likewise no particular restriction on the nature of the catalysts used, and any catalysts
commonly used in reactions of this type may equally be used here. Examples of
such catalysts include: tetrakis(triphenylphosphine)-palladium,

bis(triphenylphosphine)palladium(If) chloride, copper(0), copper(l) acetate, copper(I)



of formula 2-3 in an inert solvent. Exanples of
sui tabl e. solvents include: aromatic hydrocarbons,

wae amh/0zs08 20 benzene, tol uene, xyl ene, nitrobePzErB2)04/002735
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and pyridine; hal ogenated hy@rocarbons, such as
met hyl ene chl ori de, chloroforn] car bon tetrachloride

and dj chl or oet hane; her s, sucq6$%$d|eth et her,
direBisiEo p§PPRSE F?ercl > PRty di arfOBAA (Rl §xiise: copper(D

i oroPERRAEDIGRAE APLDY Retpl, PoRRFD DRk TREHRD chloride,
c a:bppdidl)QUdldatcoﬁpdrSImﬁncBi dogpee(l) firifuorethBakestio@bd p&N adium(Il)

25rmreprﬂerﬂﬂyfrom0 Cto the reflux_ tenperature.
Ré“ﬁ%tfl'ieon ti pedgr(Di n gshloFide,  f riypacetonitiipdichiqgopadladium(0),

ususéfl %Qﬂz%/h%rfeagert :;;yanfa&l%mr%&)o @ewe%iylg%néac%% )dl% a!ilum(O) or

rom ay, prere
fr[(Dm-blsk‘(ﬁplﬂentyq)ha;g)hhm)ﬂ’e&oc&hu;&lla@aﬁt(llpmcmamd@e carri ed
out in the presence a suitable catalyst. There is

| i kewi SunEsagn may,ba farigd Opf Y the presanechel #auitable eiditive agent.
I . .
use é\ﬁl%?]e%r&é 3'%(?1 %ﬁlgtgfe a%?zﬂs A ua%ahﬁaé@ é)%og%(?necq 1-1€ r?—lbﬁtylphosphme

herr, B -bided ﬁﬁnd@f)hlﬁ@%cﬁ:@h@ MBRSuﬂygﬁlbbﬂﬂne tri-o-tolylphosphine, 2-
tetrakis trlﬁ enylﬁ]osphlne - pal | adi

bi(dichlorgJissriphesmb e Hiphenpaen tiahemyiarsiye.chl or i de,
oo IR BBSRY b ARALRLE in WRPRELLL o RRARHOPERP There

CappPiRewise dooghrdeslarCepipietiél ))nCme dﬁtur@ @Iﬂmﬁd‘ bhde} used, and any base

trifluoronethanesul fonate, copper(ll) acetate,

c@pp@qnﬂy Yisgsk @rﬁeé‘éloné@éﬁ@ﬁ (VP9 mak| esiplipe be usehpesie( | Examples of
di,d 0 N p )

A0 BB o S PP S rdoride.cpapigiom bydvoride

P daliashi h?drbkl)dechbd)ﬁmdearbonate potassium carbonate sodium bicarbonate,
bi sacetonitril edi chl oropal I adi um 0),
bicggignbeabapated drpdlaatly parppate. spd i @)homde potassium fert-butoxide,

trl f’a(sglu enz%hétgtgnea%gl Iﬂe) dlfﬂggh ée‘dl ui‘g hltg%tmn[lrﬂquluy fluoride,

I s(di phenyl phosphi no)ferrocene
dlt@tkdb@fylﬁﬁmofﬁhns lcBREitE,ON té¢tRYubaneabfiu e o@mde n bhedine, 1,8-
presence of a suitable additive agent. nples of

s@eﬁa@@mle iSveOlapdacen RiFRlingdd: (MNﬁH@ﬁwlawsanyrr@ne triethylamine,

Jibl‘itg h](%u ﬁécﬁ?&%ﬁéﬁy’]ﬁmﬁl& > enrleftg éphorlne and N-methylpiperidine.

t rlﬁnsZreﬁ&tEQd BhpBpbdrfied olitrin-the f)@kfydcﬁ o apdeinte of Qdekib@ratmg reagent.
(dlchlorohexylphomghlno)blphenyl or triphenyl arsi ne.
THihsrer isdiemdie praparielanaicsirision @n the nalwes pf igedrbydigring reagents

<SRGl ORIy PP 850 BRDREH B e

bageallyCcbenied WerdS eBxdniplee af ki@ detgfdrdtiigSrehyimes m%)ude molecular
equal |y be used here. Exanples of such bases include:
| iStYFum hydr oxi de, sodi um hydr oxi de, potassium

g pice. |
In this Step, the compound of formula 2-7 may be prepared by the coupling
reaction of a zinc compound of formula 2-4 with the compound of formula 1-5 in an
inert solvent.
Examples of suitable solvents include: aromatic hydrocarbons, such as
benzene, toluene, xylene, nitrobenzene, and pyridine; halogenated hydrocarbons, such

as methylene chloride, chloroform, carbon tetrachloride and dichloroethane; ethers,



15 barium hydr oxi de, sodi um carbonate, potassium
car bonat e, sodi um bi carbonate, cesium carbonate,

wo baslo2sng | ) car bonat e, sodi um et hoxi de, pot asBCTIIB2004/002735
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- tert-butoxide, potaSS|un1aEétate cesium fluoride,
tetrabutyl ammoni um fl uori de, tetrabutyl anmmoni um

gglgglglgg gﬁl}x Eeghae?,u ?gba@ngggﬁgm It%%{h?fﬁir@fuprgrﬁ Ia(rjlél rgi?oxagie 8ethyl acetate,
XL Anth@e dirhdth@tdl neThiOreacti
; I@gﬁ%?ﬁﬂgfnl\lﬂn)ed cﬁngi:efl?lgpgg% e i t nflg ¥dxadu., #0reaction may be
N-cagiddydumir mh(pfésﬁlﬁseall’ﬂﬂlthblﬂ'ehthMEDI rEQaamjbilm@f suitdble satalysts mclude
reaction may be carried out in the presence or absenc

ofdlcaﬂ@r@hgsBflabqnﬁg)hpwg@ﬂﬂwkewher e steakis(ieiphpydphpgphine)- palladium,

P35 SRR OB MR s W o, cone

r eagahies coppERil) ychiskdt, i ropsad) i tkdef doppe(l) yml(ﬁBYCopper(H)
equal Iy be used here. Exanples of such dehydratin

r éagewpglemew&enatmoew@racetz@ §pRRredD bgfreﬁle,z@ppﬁr(ﬂ) chloride,
t Q‘ ?})]e 10d coﬁﬁé@c e ogt: oép%@ Itl"i]ﬂl?oerg&)Xn%ﬁlf?ﬁa?@ﬁl{lﬁqlum(ﬂ)

oupl ’ng inc co

f Qib&diea 2- Apwiddiurh@g conealenide of f Olblmdeﬁ)nimﬁzdhdhlc&ﬁpalladxum(O)
inert solvent. 30 Exanpl es of suitable solvents

| m(éx@énzyélﬁlm@qt@nea@ﬂéha%&(%n%ls(%mylaéenezf@f@@wépaﬂadmm(O) or
hat doong Bl Fo il RRSCAENEN UL RY R 1 o1 g,

C h' or Of fififMeaCnQR bk @hFRANMLP LI ERpaRathrd be Hodicoet mr’?@ preferably
et hers, WO 2005/021508 PCT/|1B2004/ 002735 37 such

dlfﬁixﬂ)ﬁboﬁther C 191 80s @pfordy mimitdrero, 48 Réurahyefeaitly an n&ﬁdes to 24
di oxane; ethyl acetate, acetonitrile,
N, hQugs- net hyl f or mani de, di met hyl sul foxi de. This

r h@n may be <carried out in the presence a
sggéégge catal yst. Exanple of suitable catal ysts

i ncl ude:thisBtep) | the ebingordr dfpfeemylaphasmpby rbe]pré}i’at&ii‘by the coupling
tetrakis trlphenylphos hlneghfalladlum
b|f§"(CtU|OP SrrNEeRnHh ey Pamukidt-Gifh shecpmpoppg of formula 1-1 in an

H@r?g{lg% copper (1) acetate, Copper(l) br oni de,
pper chloride, Copper(l)'iodide, copper (1) oxi de,

copperrhhd Yeactitn id emaeniby hanesmé fa@rtatlemayz (bppﬁfr(ddl Jut in the same
acetate, copper(ll) brom de, copper(ll) chlorid
cd}éi*fé}e( RS 304 wenetEe SuBp LTIt yndos'éaﬁ@n HEsOnE Ry §tep 2C in Scheme
%fluoronethanesulfonate pal l adium(11) acetate,
' adi un(11) chloride
b| g@&EonltrlledlchloropalIadlun(O) 10
bi s(di benz I|deneacetone)palIadlunﬁﬁ?
tris(dnBepiEp dbiredeutRaET of Semud 2 ¥iney beprepared by hydrolysis of

E%E%F%gi§éﬂbgm?&Mng&§@bino)ferrocene]palIadlun(H)

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 1B in Scheme
1.

Step 2F

In this Step, an amide compound of formula 2-9 may be prepared by coupling
reaction of the acid compound of formula 2-8 with the amino compound of formula 1-
10. 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 1E in Scheme



This reaction can be carried out at tenperature of -50
"Cto 150 OC, preferably fromabout -10 OC to 80 OC

wo e005H2150ut es to 48 hours, preferably 30 m nuPEBIR20042002735
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hours. 15 Step 2D In this Sgep, the conpound of
formula 2-7 may be prepared by the coupling reaction
of a zinc conpound of fornula 2-6 with the conpound of
fdrrrula 1-1 in an inert solvent. This reaction is
e se ally the same as and may be carried out in the

20 manner as and using the sanme reagents and
r eact D CORE] 4 RAS c@fpcn@Rf 26rmiula FEBRYBe pleparidey %%rolyms of
In this Step, an acid conpound of fornula 2-8 nay
p[lep@teedorbyothydohfdblymlaﬂ@f the ester conpound of

fornuh% 25 This rﬁﬁcﬁlon IS es ntl lléFthe sa

as an ﬁaﬂ?a‘ﬁ@nc‘érersf'eé’&a {05 PG, 88 8y ‘eg§u5ﬁ‘6the same

U%aaage[t Rend WRc MRS a2tk arn@a}eafcheﬂ cSﬁ’Jlﬂbﬁé ANSefIB in Scheme
Step [B'in Schéme 1. Step 2F In this Step, an a

canpound of forrmula 2-9 may be prepared by coupllng

3 eaction of the acid conpound of fornula 2-8 with

t%@ﬁﬂﬂigb conpound of formula 1- 10. This reaction is

essen as be c rrie

Sane Thnitstds PrPRnEo0 "t b n ool Wherein RS

reaction condiHions as Step |E in Schenme WO

2005/ 0215 éJF@2004/ 002735 38 1. Step 2F In this
Step, an aci pypound 0[5 fornmula I'b may be prepared
bYCHESERSI ysi of t»h‘}é1 deB? ePRERRED AR LbY! $f8PPnha§m2 fgomgl to 6

Thi$oh g?o%s' qra%u%ﬁ@sgr%b %%}{%tﬁ%?n 530 Afe AdthsTBY agﬁ group or a

carried out me- manner as and u%l ng t
r haganid geough. reaction conditions as Step IB in Schene

1. Schepe 3:
Scheme 3

R3 R | R O R3 R4

4 . )]\N
COLH - s~
R2 X o 0
. . Step 3A ‘H

(1a) or (Ib) (Ic)

In the above formula all symbols are as already defined.
Step 3A

In this Step, the desired compound of formula Ic may be prepared by the
coupling of the compound of formula Ia or Ib, prepared as described in Step 1J in
Scheme 1 and Step 2F in Scheme 2 respectively, with a compound of formula
R6SOQNH2 in an inert solvent.

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 1E in Scheme
1.

Scheme 4:

This illustrates the preparation of compounds of formula (Id) wherein R



This illustrates the preparati on of conpounds of
formula (Ic) wherein R H NS, R6 10 represents 0 02

waeasRsIsnepr esent s an al kyl group havi ng fr om BCT/1B2604/002735
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safme as jand nay De carried out in thhe

carbon atons, a cycloal kyl goup having from3 to 7
ring atons, an aryl group or a heteroaryl group
Schene 3 (la) or (Ib) CO2H Step 3AH N, S, R6 02 15
In the a e [lornmula all synbols are as already
defined. S Py BA In this Step, the desired conmpound
of forngla Ne nay be prepared by the coupling of the

5

of fornula la or I'b, prepared as described in

Stg@héﬂeun Schenme 1 and Step 2F in Schenme 2
respectively, with a conpound of fornmula 20 R6SO2NH2
in gn ingrt sol venta This reactiomgis e Gﬁtﬁélly t he

g Qthe sibire

gent g, and re
in Schene

3 heme 4: 28

4-2
N
H .
x CN
R2
4-3

In the above formula all symbols are as already defined.
Step 4A |

In this Step, a tetrazole compound of formula Id may be prepared by the
coupling of the acid compound of formula 1-7 with an amino compound of formula 4-
1. 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 1E in Scheme
1.
Step 4B |

In this Step, an amide compound of formula 4-3 may be prepared by the
coupling of the acid compound of formula 1-7 with an amino compound of formula 4-
2. 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 1E in Scheme

1.



5 Step 4A In this Step, a tetrazol e conpound of
formula Id nmay be prepared by the coupling of the

wa@edod/ozenpound of fornmula 1-7 with an am no cop@DIBRA04cf02735

10

15

20

25

30

formula 4- 1. This reactiond4ds essentially the sane as
and may be carried out in the sane nmanner as and
usi ng the sane reagents and reaction conditions as
St%ﬁlﬁin Schene 10 1. Step 4B In this Step, an

am de ¢Q ol?ﬁlgpéq& ag&ile %o Rg rﬂf&; RS R eHﬁﬁ@? amé t;eglgrepared by

coupling aC| ornu

ardongertingpaurit gbup of ﬂin:@m@ourﬁi ofThirsul2eB8 tihtdnhé &trazole group in
essentially the sane as and may be carried out in the
sangert solivgiiiner as and using the sane reagents and

005 o3RS 8T S RESU B SE gL el B5TedpgT el o vensene or

StteRend; BMPRIDME 0| @-BaRPO/tHAnsl, WasMdda THE. MEXadbRe d&uitable
prepared by converting a nitrile group of the

c opprgirdforningdeaganta lm‘—llsiei m@um@d@emhm laéldg,rtualﬁsyhnnazxdp( alkyl
inert .solve sol.vents

ar's I%)&%lca(flyhy«%hglc%r% 212 suc 1lxlaz§18 #‘Hls rgxilculgﬂ may ge carried
DNt 1@N§(%ore§en6€bh A RGNS EataM@t e'Ex@rfh@leTbiFsun@%rﬂ%ta@ﬁts include

of suitable tetrazole form ng reagents include:

s oHalkiviiazedee( Fﬂkb'h it rfyRigaltye meﬁh}{l apik poivibnsalkderingl kydrochloride,

is.typicall t nd, tr th IsiI | azi.de
Thﬁl@xg aCt h})él X dSeorc aft?ll% chIQHde 1 %SI gg%cr%acgf)n may be
ahsangeoRfin ahe Ie@érﬁéétor ab3emeP e affackUbt &Maﬁé C Hxahpsds Sof suitable
i nclude 10 dia lgltln oxi de( al kyl is §¥E&cally net hyl

orbam;st yicjudegtiupeta ABitey AHSER| aminge and dizpeprepyl ethyl amine.

b de. I.f de ,
r p {afonpgé) moif'es O{élbiec gglrd?eglcﬂldorl ﬁnent"% lurpr)lr ec Oﬁglg Cﬂyﬁrogen chloride,

a@lﬂﬂﬁl@ﬂﬁhl(ﬂiﬂe&ﬁ izehcWromideas EhisEXtoh @8ayHe ciddadilt @t temperature
bases include: trinethyl amne, triethyl am ne and

N, df-50i CStO@OOp(]l prefanatily &oimabout 819(6@}0(1) ¢80 OfF fous trébltes to 48 hours,

SRR b SRR UG i o i

MM, 86l ¢ | €d out at tenperature of 50 OC to 200 C

preferably fromabout 80 OC to 150 OC for 5 mnutes to

48 hour She gpamhe rmhtbyal@&nmmuaﬁasem@t@ﬁem cgcmsal ls§ntheses may be

decsolmrrr?edrcmlt]}b Iagalfagi% or 0 talrl;r%y bybgon%ggtﬁcl)ne? me%ods known to those skilled
in the art.

In the above Schemes from 1 to 4, examples of suitable solvents include a
mixture of any two or more of those solvents described in each Step.

The compounds of formula (I), and the intennediates above-mentioned
preparation methods can be isolated and purified by conventional procedures, such as
recrystallization or chromatographic purification.

Also, the compounds of formula (I) may be expected to have more effective
therapeutic effects with being co-administered with a COX-2 selective NSAID.

Further, the present invention also encompasses a combination, for the
treatment of inflammation, rheumatoid arthritis, pain, common cold, osteoarthritis,

neuropathic pain, brain tumor, diuresis, or the like, which comprises a therapeutically

effective amount of a compound of formula (I) or salt thereof and a COX-2 selective
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met hods known to those skil4ed in the art. In the

above Schenes from1 to 4, exanples of suitable

solvents include a mxture of any two or nore of

t ol vents described in each Step. The conpounds

of for hg i di_at e ve- mentj.o .
25 prepdrg: romPoln stio e B BTG sA T BRI HeClRRed in
C QRN Ao abitlP bRE 6Fl toes othek GleraButi¢ frddiems lfbrzétantple, & COX-2
chr omat ogr aphi ¢ purification. Also, the conmpounds of

f oeleptliee, (COXrdy selectevepetit @gntseleptaxee NDAWD ef dpdeidi vanticonvulsant,

coRiGREE AT b Rl AR AT PbELRISR bbb Gieroie

al so enqpERVEHERMiBn KA TOX-2Relet e NBAS s bhkiRbARP favored for
of inflammation, rheumatoid arthritis, ‘pain, conmon

colsel in ¢t peoahylaxis tand treatieagi o #pin andoaithritisor &ixamplesmf a2 COX-2

di ur esi the.like, . which .conprises .

¢ RSB LB pif bimpyilides Sole BRI RO omlsstatibor

f or nul a Thk)cottposiadst oft REIRAE (BNHAvE bk feuritloepdssde MQictivity as
2005/ 021508 PCT/ 1 B2004/ 002735 41 NSAID. The conpounds
ofpresteglingdienEp orecopigr aNaganiagepigbirgdbliye awnBPoyredeptor antagonist.
conmbi nation with one or nore other therapeutic o

i Ryefeenbbntlaese spmpuids|ase usefidae an anpdgesic jape-inflamumatory, diuretic,
se] . . g T

ane PG S np ARt PP bl ) Funecd qfgpstogenss. The
di 3@aisE - dfbhohist ngtidititd and einaResit chctivitg, cadl b detm@hQtated by the
The conbination with a COX-2 selective NSAID is
pdPHPwIE 9SS rePREGBYEY for use-in the prophyl axis and
treatnment of pain and arthritis. Exanples of a COX-2

sel ective NSAID are ninesulide, celecoxib, rofecoxib

and val decoxi b. The conmpounds of Fornula (1) have been
found to possess an activity as 10 prostagl andin E2
receptor antago od 1 a or

a%q&wb&h ¢ Preferably, these conpounds are useful as

an ana gesfc, anti-inflamuatory, diuretic, and the

| i Hemah IEMEeeptbr a¢ll mehibesisbindapesssayl y humans in need

of such agents. The affinit; ant agoni st _activities

artiabln griressien g€ dunapyERbn bk apd threcep'ateln Wi biwgan embryonic
f%i&&éy(ﬂq;ﬁﬁg} S Espectivel y.

The cDNA clones of human EP1, 2, 3 and 4 receptors are obtained by polymerase

chain reaction (PCR) from rat kidney or heart cDNA libraries (Clontech).
Human embryonic kidney cells (HEK 293) are stably transfected with expression
vectors for human EP1, 2, 3 and 4 receptors in according to the method described in

the article; the journal of biological chemistry vol.271 No.39, pp23642-23645.

Preparation of membrane fraction:

The EP1, 2, 3 and 4 transfectant are grown in Dulbecco’s modified Eagle’s medium
containing 10% fetal bovine serum, 50 U/ml penicillin, S0 pg/ml streptomycin and
500 ug/ml G418 (selection medium) at 37°C in a humidified atmosphere of 5% CO,

in air. For the membrane preparation, cells are harvested with phosphate buffered
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vitro assays Human EP receptor cell nenbrane bindi ng
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receptors in the human enbr4®ni c ki dney (HEK293) cell
line The cDNA cl ones of human EP1, 2, 3 and 4
receptors are obtained pol ynerase chain reactio

( paRjc Eovh andtcepirdpgsy %sr‘?/qqeérgt {06 (. Pl pellst 15 suspended with

0L s PP BB SSLIBAEERAN Teson
hmq4liﬁ’3annaoet@1)amzénd@ﬁm@u AGSridd( AEBSF)Hi00Q) I.IMJIf\bfwmm, 22 uM
6]

nmet hod described in the article; the journa
bilehpapitinattO ¢ifvé iestaty, MoRM2PepsNtin38 an@dﬂaMZE 23543 ells are lysed

Prepar ati on, of rane tion: The EPI 3 and. 4
{ aHs lEsaRe g5k cﬁb .ffﬂr 1575 c SR leéea E%}& 1ixtures are
”%Qeuﬁm &Qt ?@0(9 ] /gnﬂop 90 dratet aﬂ‘heké%érﬂﬁa&q'é lé&hn?t%g%m 60,000 x

pen|C| streptomycin and 500
( gefer 0 rmnumdatuﬁ'fCat T&?@ehlen ia rhsnspetideid ed aatayobmﬂﬁtﬁr(do mM 2-

e et oot PRESERTT brol el gusnny ebggeat aid
P%b'lﬁg,ogé / IQQ/IZ_M&SIQT%HS 8lo Ir)]ear(d:) ?@telﬁn&)n%@rm'artmﬁ ug e&iaté?hnned by

or 5 mn e pel suspended wth chil
(%dﬁﬁﬁnﬁ Ggﬂgibmwsanf,? YRis UnBmBfan® pRéR@aRn Bhiidred Qi'f -80°C
cockt ai |
(sz@(BZE—f&lﬂtlhl@ﬁ@tfhlyﬂn)ldlDEﬁiS@hesuI fonyl fluoride (AEBSF)),
0.8 M Aprotinin, 22 PM Leupeptin, 40 gM Bestatin, 15
gM Pepstatin A and 14 gME-64). Cells are lysed 5 with
ulgih@meakyeel | disrupter for 60-sec sonication. Then
céT mxtures are centrifuged at 1,000 x g for 10

mMﬂEEEI_EEIDiﬂ_'maMﬂat ant is centrifuged at 160,000 x

éor 30 mnutes at 4 T. The pellet is resuspended_in -

ai HY PElipt mpmprepe pdMe ASRPHYPI RFSEIReh b FanRtien gixtyre of 10
(MES)-KOH, 1 nmM etyl enedianm ne tetra-acetic acid

( EDVAMEY/EKOHA (o1, 1¥9Hm8VI0 MgCland! prbdt diRTA, 1 oM [3H]-PGE;
concentration is determ ned by 10 Bradford net hod

(Wm%gggﬁl Tor(a/mmabr 3n ;bltge@fapmt¢ignfrq>r§ mempege fraction
aéglgi) F/in%? a%éd ﬁ%%k%%ﬁs grg%s ectand1 AL EsP %gr%goun%l & " otume is

0.1ml in 96 well polypropylene plate). Incubatlon 1s conducted for 60 min at room

temperature prior to separation of the bound and free radioligand by rapid filtration
through glass fiber filters (Printed Filtermat B, 1205-404, glass fiber, double thickness,
size 102 x 258 mm, Wallac inc., presoaked in 0.2% polyethylenimine). Filters are

washed with assay buffer and the residual [3H]—PGE2 bound to the filter is

determined by liquid scintillatton counter (1205 BetaplateTM ).

Specific binding is
defined as the difference between total binding and nonspecific binding which 1s

determined in the presence of 10 uM PGE>.

c¢AMP assay in human EP4 transfectant

HEK293 cells expressing human EP4 receptors (hEP4 cells) are maintained in

DMEM containing 10% FBS and 500 pg/ml geneticin. For harvesting hEP4 cells,



15 [3H] - PGE2 nenbrane bi ndi ng assays are perforned in
the reaction m xture of 10 mM MES/KOH (pH6.0), 10 niM

woR©BEA21508 MM EDTA, 1 nM [ 3H] - PGE2 ( Aner sham TRK@B1B2004/002735
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164C /mol ), 2-10 gg of projgin from nenbrane fraction
(human EP1, 2, 3. and 4/ 14EK293 transfectant) and test
conpound (total volunme is 0.1m in 96 well
pelLipeopydiameisphspiraed andcdeblatinoTsch® Aaskduet wekhEdrwi®d 10 ml of
mn at room 20 tenperature prior to seEara_tion of the
bahatphatecbuffesesd sabiae GPBYandiisyhar A6 el pf PBSaisiagded to the cells and
t hr ough a fiber filters (Print Fi | ter B

1 08864 ToF PR bl bt bEBrd e il BELTESs s hgvesicd by
2 y 0 in 0.29 .
odesiile 8 Afhilea . BOFSOR HEE ahih, & Gt orp resysponded in DMEM
D1ty A0 SopY of I 0P CER WA B2 i i

i's lhget er rﬁangﬁj %y ?%ﬁ#g sg ntil F%??on élou?é er (12 (PDE
Betlapit@d,elTh)L PGBgand iest tomphunds irs PCR-uibés, nedl irmabitbd at 37°C for
di fference between total binding and nonspecific

bilAdiumg Thhirektipsis stepped iy heatingatt 198°@ fes Hhoen ofithltbergil cycler.
PGE2. cAMP ass ,n _human EP4 transfectant HE .
cSiTEerisipR 3T, MR R VSR LSS ob CERAERIoBIT S Ay raMP Ki
MRAHeARARY iod IANVEN LRI gAﬂSlie@lOO/Bi%%té&g %ngregléﬂﬂm the
geneticin. For harvesting hEP4 cells, 2005/ 02150
P@TnuBRO0L s @GREGEN. 43 cul ture nediumis aspirated and

cells in 75cn2 flask are washed with 10 m of

phosphate buffered saline (PBS). Another 10 nl of PBS

| Repdded Rl PRaGRLbIS 3800 9o e1badied for 20 min at
roomtenperature. Hunman EP4 cells are harvested by

pi petting and centrifuged at 300 x g for 4mn. Cells

are resuspended in DVMEM 5 w thout neutral red at a
Qél"mfbilg:;ResﬁltR)f huasncEP |re¢eptor bimdingassgy @u@t_hmqitﬁmn(lﬂﬂﬁotomc

| YR CBhdition, MVIE ShfreAthd RlctiGRAIRRURAS i n PCR-tubes, |
T E)JAEE al ¢U d.l Jlbﬂi_ﬁi . é%a”l IT. I.le IEdL.lI I%tilOﬁ 1 assa
sto heati ng at & 10 min dith thernal Y

C PP}g& be )‘/,oncent r At %; j ctli on i WREPY o
determined With SPA cAMEIKEYD (Anersharp I6so (aMyps 1 nM PGE,
SereenykM (Appl i ed Bi osysggns) according to the 49

remufactoure s stroctT o Reference—

r.J.4%h hcol . 340 (19b9) 227-241 15|Table: Rekllt

Q

—

of humgn EP|receptor binghng assay (under aci di cp@nd
hypotormc—tyuffer—condi t1om, —MVEbuf fer)—and
fluncti¥nal assay Exanpl e20 820
1800
57 92
(75% Inh. @ 5000 nM)
68 2.4 43
74 4.0 140
76 1.8 100
79 0.7 21
148 0.7 3.6

In vivo assays

Carrageenan induced mechanical hyperalgesia in rats:

Male 4-week-old SD rats were fasted over night. Hyperalgesia was induced

by intraplantar injection of A -carrageenin (0.1 ml of 1% w/v suspension in saline,



Bi ndi ng assay functional assay Nunber hEP4human EP4 Ki
(nM1C50 (nM vs 1 nM PGE2 450. 328 481. 019 550. 720

wG 8823057921800 (75% I nh. @5000 nM 682. 443PTHIB20WAD2735
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761. 8100 790.721 1480.73.6 4, vivo assays Carrageenan
i nduced mechani cal hyperalgesia in rats 20 Mal e
4-week-old SD rats were fasted over

Hypehikagpky). a Whe FHdERIBRPUNEY Glmlrgfmoa arnetmﬁl@ﬂtﬂloéml% body

eenin (0.1 spensi on
W SRRE RS Bhn s e g oo oS NS Ra i ity e
t edchSREN PUMABreshdTl vk rbadifedl inhicedy mbes @@%&@sd@ﬁdﬁ%, 5,65
wei ght) were given per orally at 5.5 hours after t
cand dgeboirmn aftaj thet japageeTheinjgptionanil gh¢ charige afrpees Hoedold was
was, neaaured by anal gesy neter (Ugo Basile) at 4, 5,
684 7 5 hours after the carrageenin injection and

t %f&&%@g?{aﬁﬁalpﬁw 8! @élﬁ&)hlql %@ﬁé‘{m 511%5&511% Qﬂl 400-419, 1957
Reference : Randall,L.O & Se itto I.

Pifaeostegendin EglRGEz /

PGE2) - i nduced t her mal hyperale5|é |n'rats Nhle '
4- weelM@ile’f serkr@ltisSQvé@té W@a%ff@@dW@r nighght Hyperalgesia was induced

Tégﬁ&tr rbogg@ﬁl&% ard fblggn%t%aﬁolr%ﬁ 1%61{12 into the

1Qight ﬁhlﬁﬁpztw Bﬂth@Wat@f Ahgnd1avere g‘i@érﬂ@’aﬂy Ve [rtragentRibly either vehicle
orallg i ntravenously either vehicle
(po : 0.1% methyl cellulose, iv: 10% DMSO/saline) or a test compound prior to PGEp

injection, respectively. Rats were placed in plastic cages of plantar test apparatus
(Ugo Basile) and the mobile radiant heat source was focused on right hind paw of the
rats. The thermal paw-withdrawal latency (sec.) was measured at 15 min after PGE»
injection.

Reference : Hargreaves K. et al., Pain 32, 77-88, 1988.
DRUG SUBSTANCE

Pharmaceutically a‘cceptable salts of the compounds of formula (I) include the acid

addition and base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, | hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate,
lactate, malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, saccharate, stearate, succinate, taﬁrate, tosylate and

trifluoroacetate salts.



(po : 0.1% nethyl cellulose, iv: 10% DVsSQO saline) or a
test conmpound prior to PGE2 injection, respectively.

waRdos/02esne pl aced in plastic cages of plantar PE&B1B2004/002735
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apparatus (Ugo Basile) and4s he nobil e radi ant heat

source was focused on right hind paw of the rats. The
thermal paw w thdrawal |atency (sec.) was neasured at
15uipbledrasesalicare formed i thagss. Whishefosmceon-toxic salts. Examples

Har gr eaves 2t al ., Pain 7-88, .1988. UG . ,
SORRHERCES ,Brsfhiv e rsledl Povallics suPane. iy qipyiamine
CRRBaMES g‘l’}fcilfe(,)rlﬂﬂ-ih@ fndgnes i@, Ueleglhenea Cd1smirRd Potas@Bm, sodium,
and base salts thereof. Suitable acid addition salts
arteonieshamige prdzinasilids whi ch form non-toxic salts.

Exanpl es include the acetate, aspartate, benzoate,

besyl ate, bicarbonate/carbonate, 25 .

birgilapRaes/ s ls@bdl e salBOER! Elarn@BOBY bAPRarntdcbhRlaE Salts: Properties,
edisylate, esylate, formate, fumarate, gluceptate,
glSetohan,end disachy Steht end Werxmhth(8Yitgyh'beph ¥ enheim, Germany, 2002).
hi benzat e, hydrochl oride/chlori de,

hydr obr om de/ brom de, hydroi odi de/i odi de, isethionate,

| 3¢ tah@nacBRIAII R acERpk B Salt BRI20ARES uNIESYfRinBla (I) may be readily
met hyl sul phat e, naphthyl ate, 2-napsylate, nicotinate,
nipremras byonixieg tegetbsiaoattons phthricoaipeyngaifvamnela (I) and the desired
phosphat e/ hydr ogen 30 phosphat e/ di hydr pgen phosphat e,

S dERhel v, S pRRPYEE, Thotdl RAY recirils P Soufioprapope collected
a@ filtfatibh UR' QRE HedfeBor@dd 5% é‘)@%@l@@&{ Q2 1RO8olvent. The degree of
PCT/1B2004/ 002735 45 Suitable base salts are forned :
f nomsdhms as thetsalt mafyorary fnon completely ainised teERlampt sen-ionised.

i nclude the al um nium arginine, benzathine, calcium
choline, diethylamne, diolanine, glycine, |ysine,
MBgRERmpBundEs 1l iRPontieh 3HAy&kistPAt BRRE lud581vaed 'ahidTsolvated forms.

trometham ne and zinc salts. 5 For a review on
s Uiheatbive ‘svats), isssed "hetgrdsodéscube Rhaoleadeutomplex Sahpsising the
F{x?)ﬁlz)r }_}QI ?Esﬁi tw\’gfel{,}'%gtﬁ(%ﬂo gl&%l%ﬁgr%gsnel%g a?xtlll%\gelutlgﬂij \é\(lécrf:lr)qél{)g solvent

PhAS1BRLAUTIr eRhthYlc 2GRS AltleQedd HHydRfe’as eﬁgpﬁe@ heh said solvent is
formula (1) may be readily 10 prepared by 'm xing

t oggerher sol utions of the conpound of fornmula (1) and
the desired acid or base, as appropriate. The salt my
precipitate fromsolution and be collected by

f ithd1h@ddi vilthiR EheRYpDSE the GREEERCarE Lo RPRREY ich B cRhritBE drug-host
sol vent. The degree of '
inclusion complexes wherein, in contrast to the aforementioned solvates, the drug and
host are present in stoichiometric or non-stoichiometric amounts. Also included are
complexes of the drug containing two or more organic and/or inorganic components
which may be in stoichiometric or non-stoichiometric amounts. The resulting

complexes may be ionised, partially ionised, or non-ionised. For a review of such

complexes, see J Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula (I) include references to salts,

solvates and complexes thereof and to solvates and complexes of salts thereof.

The compounds of the invention include compounds of formula (I) as hereinbefore



ionisation in the salt may vary fromconpletely
i oni sed to al nost non-ionised. 15 The conpounds of the
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forms. The term solvate' ks used herein to describe

a nol ecul ar conpl ex conprising the conpound of the

i nvention and one or nore pharnaceuticaluy acceptable
solofised, pohwmasphy, eEodryasy andkiseppis thesepfiraludingeptical, geometric and
) rate’ .Is_enplo - n i d sol vent .| r. 20

| R dr P ESdRE fRle AR Vs I corbounas of
Cqoph@%€s. such as clathrates, drug-host inclusion

conpl exes wherein, in contrast to the aforenentioned

sol vates, the drug and host are present in

st pi chi tric or non-stojchjonmetric.amunts.

S G B avealiin PERIE 2 SPhaNR b S BN P i Stidorputa @ as
NMHeeeipP@Bidefiggad/ or i norgani c conponents 25 whi ch may

be in stoichionetric or non-stoichionmetric anounts.

The resulting conplexes may be ionised, partially

'08{:1'61? g‘g%’??[}‘?gsg%é %thg ﬁ‘%§8 i‘?r{ ¥ S%S%élﬁlgéféﬁrf@dﬁ%%gofwe compounds of
Habghblh 30. (CAUO S ainl 8dipVativEEL b LR RS RSs B [fofn@lIS(BNEIRSh by have

conpounds of formula (1) include references to salts,
3ditdo bv ao ebatardologiepl axagy thesrsebes aan wiensainaisesedaintb or onto

ARR S0 PR L b DR TP BRIRTL e dae dRSired actviy, for
hesgnpReMRr BydiElydo AN ZID Whch (VB PR44Q0&(3RA 4P fals ‘prodrugs’.

defined, polynorphs, prodrugs, and isoners thereo
(iFvethed indgrmagdion canl thegeso nadt priodrugs dnayt b foumglr inc ‘Hre-drmms sis Novel

i paf t fi i sot opi.cal | y= | abel ed
PSSR L RS bR RS EE T RBRH S st ane
| ngldteassiple! cmﬁtebsmrpgf% Desibhe QRO BeesSf 168 (8dl & B Roche,

e

(1) as hereinbefore ined: 'Al'so within the scope of
t hismemesarithiaonacgniecas dsgegldtion). ” pr odr ugs' of the
conmpounds of forrmula (I). Thus certain derivatives of
conpounds of fornmula (1) which nay have 10 little or

NPHNALIRCRLOAE SR wiBFhE VAveXtid OB B &EmpR) be YRAOced by replacing
adm ni stered into or onto the body, be converted into _
cappupnds bincliorattibs pdsynthiay thegcarhpouids i afefbrmplai () twith certain

hoie G IRRG to Ds ERA 08 8 R s SRR G
the "Bs,ﬁ%gtf PoQfigHOsy H%n@%%z{r@mlge\ji&, 16¥5)- drugs as

Novel livery Systens, . 14, ACS Synposi um Seri es
(T H guchi and WStella) and _

Some examples of prodrugs in accordance with the invention include:

(1) where the compound of formula (I) contains a carboxylic acid functionality
(-COOH), an ester thereof, for example, replacement of the hydrogen with (C;-
Cg)alkyl;

(i1) where the compound of formula (I) contains an alcohol functionality (-OH), an
ether thereof, for example, replacement of the hydrogen with (Ci-

Ce)alkanoyloxymethyl; and



15 "Bioreversible Carriers in Drug Design', Perganon
Press, 1987 (ed. E B Roche, Anerican Pharnmaceuti cal

wWAs®eo2EdS on) . Prodrugs in accordance w t h t hePCT/IB2004/002735

10

15

20

25

30

i nvention can, for exanple,4be produced by replacing
appropriate functionalities present in the conpounds
of formula él) wWth c rtaiq noi eti es known to thopse

20 .
sKiip| wherp the [fampppnd, o1 TorppiadDe¢qniains AprBayy Plpegfonasy amino
e <o AN ' f § "y
(PR Ry (NS QR SRR oo gRHBCHRRLSY, for cxample,
acesiactampeofddelvribbeh iydwegehs with (OcOugsikaitlyl.(i) where
t he conpound of fornmula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof, for exanple,
repl f B - . I (]
wGr G TERAE of 18RO BRI} Rrdeibine ! (K b xamples
f uneekanples bfotherPrhdrugtypeSthag bl sundhg tigodforeh@htioned references.
exanpl e, replacenent of the hydrogen with (Cl-

C6) al kanoyl oxynet hyl ; and WO 2005/ 021508

P%TAalllﬁz 9%%119 ggx%?éundg’?of (fbxln!n)la Xﬁ%gy M%ﬁ‘nsglggp g&n% ﬁrfodrugs of other
fornmuta contains a primary or’ secondary arm no

f wogihbomBlof formitaNy? or - NHR where R # H), an am de

t hereof, for exanple, replacenent of one or both

hydrogens with (C, -Clo)al kanoyl. 5 Further exanples of

r Q‘P()lr]q%?:o%gng)f %E%Hl@lﬁ%lcgnt%&?@% Nt Sndte p){jr}nlﬁ trifc%raﬁ)%gla S can exist
exanples ~ and exanples o er prodrug types may bée

f audo iof nidie s@fedisennt Witeda kempbeniteSformuAAN) abntains an alkenyl
certain conpounds of formula (1) nmay thensel ves act as
proscikegylene gmwe@eore%fﬁﬁcfam@%forf@ﬁgmmnqra)aw popsible. Where the
Co n of.. .for | - S
COTRADIP SO LAghld 300 ) BLAR 0G5 U moiey s
stagt@Riz69efosp, MbiviRria iwaiEpiemnCiatfonfepis Mty @n(cktur. It follows that a
contai ns an al kenyl or al kenyl ene group, geonetric

cistygle egyapquad nEyExhibi apere shagrase siesitdsamenigfier e t he

conpound contains, for exanple, a keto or oxime group

or an aromatic noiety such 15 as tetrazolyl group,

t dhidloder WithinSeBEORO tht Pudsen®invemion &@ralbDaEtdbisoinkrs, geometric
follows that a single conmpound may exhibit nore than
orieonegFH andyrautosesrs fpEmy of| the FeraRePnds ©h fermule(Ih depedipg compounds
G fRe grel {il\!;{? WL Q eﬁﬁis&hkri%%,e RPITAIRS S HE WTGhSk Ghereof.
i somers “and tautoneri’c forns of the conmpounds of

f ol iuded ard deed additg oF GagEodalte Svherein the counterion is optically active,

for example, D-lactate or L-lysine, or racemic, for example, DL-tartrate or DL-

arginine.

Cis/trans isomers may be separated by conventional techniques well known to those

skilled in the art, for example, chromatography and fractional crystallisation.

Conventional techniqties for the preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically pure precursor or resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral high

pressure liquid chromatography (HPLC).



20 exhibiting nore than one type of isonerism and
m xtures of one or nore thereof. Also included are
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optically active, for examgde, D lactate or L-Ilysine,

or racemc, for exanple, DL-tartrate or DL- arginine.

25 Cis/traps isoners may be separated by conventional

t dieragiyely. (sl fCqRRITOT b IACRB e Presyispr) dBay e fgqeted ith a suitable
far.. 0 d fractional .

cPpuER R, SIABACHTPEMACT  (BRHGEC8: g geoase where the
prceppb@id Mformoladl) @ntadis dnngbidit dd dhsie Mty OABAGEd or base such as
include chiral synthesis froma suitable optically

plartarisr aidy 08 o plsnylegwbmjne- ohho fespimg 3diastercematie nugkure may be

the rac te of a | t ri.vative) .usi.ng, for

etenses O kfreie e g Blos O GRtanERlE apd G ghporn of e
( Hﬁﬂsg}eoiéﬁﬂ@@@&{&aé@%t%dd%@@@r@%anﬂ&ner(s) by means well
Alternatively, the racemate (or a racem c precursor)
migoe te asldtledipébarn a suitable optically active

conpound, for exanple, an alcohol, or, in the case

where the conpound of fornmula (1) contains an acidic
OICHRABESmPRUNES ¥f theinvaatich hdRAEE SEels@S thekY AbY Be obtained in
acid or 1-phenylethylam ne. The resulting
dieagntomeoigelty-enrighed ufoemnugingeclgomeipgraphed tygically HPLC, on an

chromat ogr aphy .and/ or. fractional .crystall]ization an
P AR B EB bRER sBM i & A Brbshis” Patfly heptane
C QF h&&Re NébnfdniRY FONEO 8N 50RMedHrspanbY, tyReNS f6th[2 tokbo¥Wand from
to a skilled person. Chiral conpounds of the invention

( &nig Thiof an daningotypicalie Pddé YiatkxjameoGpagentratiomof the eluate
enant j rically-enriched formusing chromatography,
C JRPH S Enclied ¥

“Sh asymmetric resin with a nobile
phase consi sting of a hydrocarbon, typically heptane
or hexane, containing fromQ to 50% i sopr opanol

t piiresmerio g memics gy bmeephrang byoconyegogngk tegliniques known to
al kyl apmi ne. pically:.0.1% di ethyl ami ne. Congcentration. .,
of P SPHET 1 U Tl kil SRl ey B OEBHIALLRRounas

Sbe B0 ESEN®Yilsy, SeRdt @AREIMugs may be separated by
conventional techniques known to those skilled in the
art - see, for exanple, "Stereochem stry of Organic

ounds'. by.E L FlLiel /| ey, New York, .1994). .2 :
TARC R BB Pi e A WL PR sl APt bty Plgpigfy-taveted

ae6@pbatds Of fFSatudP(Iy dhéiml ceedringste atiPAY mﬁﬂa&ﬁ biyOr fidth@having
(1) wherein one or nore atons are replaced by atons
ha&ig pagne atomic number, but an atomic mass or mass number different from the

atomic mass or mass number usually found in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention include
isotopes of hydrogen, such as ’H and 3H, carbon, such as ''C, 1*C and 'C, chlorine,
such as 36Cl, fluorine, such as 18F, iodine, such as '*I and 1251, nitrogen, such as BN
and 15N, oxygen, such as 5 0, 70 and 18O, phosphorus, such as 32P, and sulphur, such

as >3S.

Certain isotopically-labelled compounds of formula (I), for example, those

incorporating a radioactive isotope, are useful in drug and/or substrate tissue



the same atom ¢ nunber, but an atonmic mass or nass
nunber different fromthe atom c mass or nass nunber
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suitable for inclusion in t4ée conpounds of the

i nvention include isotopes of hydrogen, such as 2H

and 3H, carbon, such as 11C, 13C and 14C, chlori ne, o
s detriiiopaaudies; The Fadiractisgiishtopss YBmm,jigdi Heandseashorakt, ie. C,

1231 and 1251, it r ch .as .an 5N, _oxygen
ot BB bso BB PRt ol of e RERT RS0 R ready
Syhdahyi bt déteidn. as 35S. 30 Certain '
i sotopi cally-Iabell ed conmpounds of fornula (1), for
exanpl e, those incorporating a radioactive isotope,
are. useful i.n drug and/or supstrate tissue

s o

. 2 .
SouByaSs g 3009165598 L@ el P46, Yhymay afford cerain
sthtdhRetic TR ah@AgdsOaGhine FoHRl QRGSert hetdbdlt dtatflity3Hor example,
and carbon-14, T.e. 14C’ are particularly useful for
t hncgegsed poseve rhalitlde of radve¢d desags wiquirementponad ihence may be
and rea&i neans of det'ection. 5 Substitution with
@IS %‘S§8Flgﬁér§u-r§ﬂ%ce§'s deuterium i.e. 2H, may
afford certain therapeutic advantages resulting from
greater netabolic stability, for exanple, _increased
i Substitoti¢ramithl posiropremisithec sdtoges ageh reql.r ERen®sandail, can be

SRR ERheant ERSise dobfaAbL (PR PBiapee. ulithinggubsrae

11&eepdBbecubatcyand 13N, can be useful in Positron
Em ssi on Topography (PET) studies for exam ning
substrate receptor occupancy. |sotopically-Iabeled

C oun of formul a a enerally be prepared b
SRR Rhsiel” DRt L BB IR ol BBl bE pibared by
t RenwintioRd] [R¥nRLECIERHES 0 WAL QRIMES irf BelaRQR Dy FRSEEd 8fhlogous to
i n the acconpanyi ng Exanpl es and Preparati dns usi ng an

apiprsodescaibed in thonevinpahying Fxbupled and Eagparations nsipg ae eppropriate

f th -1 abel ed t [ I I d. .
prisershicalyr ey S5 atenisdpPiae oF g ot aeldResb prriqusly employed.
wth the invention include those 20 wherein the

sol vent of crystallization may be isotopically
s thetmiaceutand]ly @cegptable0solviges iagetereancedgitiDNBONvORIYE include those

L B SRS DR o8 P B TS s Do,
acetone, dg-DMSO. ‘

DRUG PRODUCT

Compounds of the invention intended for pharmaceutical use may be administered as
crystalline or amorphous products. They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation, crystallization, freeze drying,
spray drying, or evaporative drying. Microwave or radio frequency drying may be

used for this purpose.

They may be administered alone or in combination with one or more other

compounds of the invention or in combination with one or more other drugs (or as
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obt ai ned, for exanple, as solid plugs, powders, or
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crystallization, freeze drysmg, spray drying, or
evaporative drying. Mcrowave or radio frequency

drying may be wused for this purpose. 30 They may be =
ad@hy spmbeiaggn dheserd)- drenerllyo sy %l b adiministygé asd fpgpalation in

ot her. .. nd ' £ r.in Lnat.i
o ER PR B ke LIS (i TaBBPLIAAC e cem
PETdiReMN044 QL Rhein 20 dastyibe aibiingtdient éther @ah the compound(s) of

Generally, they will be adm nistered as a fornulation
i the agewvinal hoehaier of expiPicas Wik Fea Fiige erdend Weperal ¢nyfactors such as

accept abl e excipi.ents.. The term."excipient.". is used, ..
ndfie PR Sk R iy e leckrecS R apt ERtpiephah S8flbitty and
CePAUNGLE khPfaturk BEtHeoeeifefin. The choi ce of exci pi ent

will to a |arge extent depend on factors such as 5 the
particul ar node of admi nistration, the effect of the

TR e I T
S WheRRbR ad PhethB8s 2 tiekeyr¥pRiti ORI 8diBf aptpﬁx%_npfoqg@é%tskilled in
e

invention and nethods for their preparation wll
r ¢laedialty Saplp apmpesitienst #nsks metdiods | ferl thewr peppragionrmay 8gcdhund, for

conposjtio and nethods for eir pr ration e

¢ SRaDter i RegRiipr s PhamaceRlseh Fishe " FRES Rk, Rl Vomiishing
qu%ﬂ%g%gﬁgggth Edition (Mack Publishing Conpany,

1995). L ADM NI STRATI ON 15 The conpounds of the

i nvention may be adm nistered orally. Oral

adwm ny st i i nvol ve swal l owi ng, so that the
cgﬁéghﬁ85@®§gﬁggﬁﬁghgastrointestinal tract, or bucca

or sublingual adm nistration may be enpl oyed by which

t he conpound enters the bl ood streanrdirectly from

t Adepomphund@®f Hesripvdndioh oray beddmgbisterddograldy. £Pral administration may
adm nistration in solid formul ati ons suc

£ SNyl o8 TR Fenpprg TR e o R ot uact g buceal
PRMAAH B gulaP d@&NBRSrafibm Ghdydbd 8mploy8dlibg - hich @ comPEWYEL enters the
mul ti - and nano-particulates, gels, solid solution,

| ibbessitigam dﬁrietiivsfe‘émrﬁhﬂ maithg nuco- adhesi ve), ovul es,

sprays and liquid fornul ati ons.

Formulations suitable for oral administration include solid formulations such as
tablets, capsules containing particulates, liquids, or powders, lozenges (including
liquid-filled), chews, multi- and nano-particulates, gels, solid solution, liposome,

films (including muco-adhesive), ovules, sprays and liquid formulations.

Liquid formulations include suspehsions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or hard capsules and typically
comprise a carrier, for example, water, ethanol, polyethylene glycol, propylene glycol,
methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
suspending agents. Liquid formulations may also be prepared by the reconstitution of

a solid, for example, from a sachet.



25 Liquid formul ations include suspensions, solutions,
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conprise a carrier, for exasple, water, ethanol,

pol yet hyl ene gl ycol, propylene glycol,

nmet hyl cel l ul ose, or a suitable oil, and one or nore

eﬁlihes pmpwgldag@ﬁntée AndgIsion3mayy 3kse nbe nlgseégermfgst dissplying, fast-
; ésgﬁg%ra{ ing &osngé/ go?m’é %ugh asgﬁg%%e}fegglb%d in XP?I} OrP\l ion in Therapeutic

I ON=0 or exa
s g hts, 1m>2@a59maﬁgangmdcmeogoz7ss 51 The
conpounds of the invention may al so be used in
fast-dissolving, fast- disintegrating dosage forns
sych t.,hose .descri be inio
S sl PR SR ek Ba 0 e 6B M i p v 1 e o 80
Chanp &Q@Q&sagé foT8e, nxoa@t}@tcadgﬁ@gﬁs 07118 604R198 BFing dogile form. In
dose, the drug may make u roml wt%to 80 w % of
thédldlosage thor dqugrmtnabletswgcwhlllw dontmm 5a wiiBbntegr80. Viixggnples of
the d f to the d tab

g élr%?tggrpgt%a e{ugg;sogugp s?tﬁffg lgﬁc{]ate%igwgplegig}oxyr%ethylt celiulose,
dicaicRing 9T &RbSxyineed decamﬂdsum Lré¥chithello¥e O @dfum S 0¢ddPdvidone,
car boxynet hyl ceIIquse cal ci um car boxynet hyl

c golyvimdmyrotidoss ametiyl osduksdi unerocrysejonei deleosel Olower alkyl-

e B Peps A BT s tore B AR ted s ind sl algimte
hs@énempr @RMisif@hlabl R8E corfipr®eCtom A @%'t@tZSnW%dpéfeﬁfb?}hfrom 5
and sodi um al gi nate. Generally, the disintegrant w

covtfr 1029 Wi%onf theipSagedor@s wt % preferably from5 vvt%
to 20 wt % of the dosage form 15 Binders are generally
used to inpart cohesive qualities to a tablet

f Qi Rratar O penerdly 1kl @0 RidpaRr Shbdigd UGlities to a tablet formulation.
m crocrystalline cellul ose, gelatin, sugars,

pduyteblhybiaders lgblydc)lnncmtaélhneandlhdym heelatin, crugsrs, polyethylene

p;)gl&ﬁ/ \éi(;é%tg i {é)nléileg?rgﬁ% ﬁlgl %;9 0l S&%{%&@%&Q " pregelatinised starch,
el X GSlob il @Bflosc AR kgidﬁo@?ﬁbﬁ r%@th?lé@!l@ﬂbgb Tdblet&RdySalso contain

such as | actose (nonohydra spray-dried nonohydrate,
armlydmt@,lmlc@mj lacknse Zmonq)hyéyate n;ammctr@:kl mwy}hyﬂ@]te anhydrous and the

caiebiTDgisi L AR SRR BaareE SO ol (PR Rcecellvlose, sarch
diafy Ariakie caltalh phcsphAY ddly8rOpt i onal Iy conpri se
surface active agents, such as sodiumlauryl sulfate

and polysorbate 80, and glldants such as silicon
surfac

(}%ﬁ g eﬂgg a&s&nsa?t Og\é}h)f F%‘H‘PBP%SW R taStI%e \%E%P%%fsuflhgs sodium lauryl
t afifgk. arnPolysorbate 80, and glidants such as silicon dioxide and talc. When

present, surface active agents may comprise from 0.2 wt% to 5 wt% of the tablet, and

glidants may comprise from 0.2 wt% to 1 wt% of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate,
zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with
sodium lauryl sulphate. Lubricants generally comprise from 0.25 wt% to 10 wt%,

preferably from 0.5 wt% to 3 wt% of the tablet.



glidants may conprise fromO0.2 wt%to 1 w% of the
tablet. Tablets also generally contain |ubricants such
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stearate, sodiumstearyl fustarate, and m xtures of

magnesi um stearate with 30 sodi um | auryl sul phate.
Lubricants generally conprise. fromO0.25 wt%to 10 w%
prEher RBISPIE r 98T iegs,(ug4ds 3nthenidants; (rRlqumtet TatRyring. agents,
2 / A 4 35 52 O her possible

i %8%8‘8%%?%2‘ n?%féu‘?é&g%% ?ggﬁgsi dants, col ourants,

flavouring agents, preservatives and taste-nmasking

agents. Exenplary tablets contain up to about 80%
d%}@mpf%mbw aipuptestoyt 8 drumdrom ghous 18ividelp about 90 wt%
f 9 %.di

| EOEE D B2, B30: B 58 8RO o 10

W@ @siake@tint, hdd o Abslar 0.28Rit% tbabbext 1 (ok&n tsbrican. be
conpressed directly or by roller to formtablets.
Tabl et blends or portions of blends may alternatively

D% ol PP AR o P D aDaE e i

NRY SRMIBsi 5L bRIEs Ohay MERalicIe e arel, Y-, ke SeRigethubited, melt
uncoated; it may even be encaﬁsul ated. The fornul ation
ofconggigledt ar ¢xiruded bpfosetblefingpiae hgekiprmgkitiopgaaygepmprise one or

LR ol by tplfies br popteetye e TR ptdgras
0-8247-6918-X). Solid fornulations for oral

adm ni stration may be fornul ated to be i mediate
aridiedprmpaior P%tﬂb¥€‘éﬁl Badigcusigdaing iFbgrmagestiepd Dosage Forms: Tablets,
f at | .Lncl I - [ - I -, :
ol b et LipRrigel G B i, SHRLR NG, 0B 35 1980 ase
Sw-galley1godi fied rel ease fornulations for the

pur poses of the invention are described in US Patent

No. 6, 106,864. Details of other suitable rel ease

t | ogi,es ' ene [ ' .
B e e T
etmodified RiAsdTM&lificCleadefinmalacigys Dohlde delayeb( Atainkdd pulsed-,
(2001). The use of chewing gum 25 to achieve

c sAniQlladedaneelied aadpiograguBed ielsasF- i n WO 00/ 35298.

PARENTERAL ADM NI STRATI ON The conpounds of the

invention may al so be adm nistered directly into the

bl Saadble Hbdstidda@lEhse fotraulaliss! for thelpuipiises ainthe iiv@hfiéd are described
organ. Suitable neans for parenteral ) v
in US Patent No. 6,106,864. Details of other suitable release technologies such as
high energy dispersions and osmotic and coated particles are to be found in Verma et
al, Pharmaceutical Technology On-line, 25(2), 1-14 (2001). The use of chewing gum

to achieve controlled release is described in WO 00/35298.
PARENTERAL ADMINISTRATION

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral
administration include intravenous, intraarterial, intraperitoneal, intrathecal,

intraventricular, intraurethral, intrasternal, intracranial, intramuscular and



adm ni stration include intravenous, intraarterial,
intraperitoneal, intrathecal, intraventricular,
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i ntranmuscul ar and WO 2005/ 0831508 PCT/ | B2004/ 002735 53
subcut aneous. Suitable devices for parentera

adm ni stration include needle (including mcroneedle) )

i Ajeastanesys. feisaledgvices forfjagntespladanaisirpQisinglyde needle (including
techni ques.. .Parenteral . fornul atjons_.:ar Lcally
e e RBR R R PB  ReBlh B
as salts, carbohydrates and buffering agents
(preferably to a pHof from3 to 9), but, for sone _
aPptentesaliformylatidns yrariypically agreeus solagrisywiieh malysoa@inagxcipients

a sterile non-,aqueous.sol.ution or as_a dried formto
paSiiitsefts B AAES 8Re RRiine Bsnh BRetoli SR Bk 3 10 )
aubtief bdfe apPIIALSHY; kKeSEmUALE Mmord Quithsly Bb8RaLRYE 120 Qfrile non-
parenteral fornmulations under sterile conditions, for
exgmplue solbtion by aphilfied Ernon, benwyd preeehijinctipa with a suitable vehicle
accqﬂglis ed using stanard phar maceuti cal techni ques

wePF? RrGRRS PETEOSE M ed in the art. The solubility

of conpounds of forrmula (I) used in the preparation of
parenteral 15 solutions may be increased by the use
ofThappepapatioated fasmparilafoironlatienshuridgt etsrilescaniditipns, fonexample, by

RO e B SR L PP E N gt commiues
f Qi Rvado tisbskilitardhabe and/ or nodified rel ease.

Modi fied rel ease formul ations include del ayed-,
sust ai ned-, pul sed-, 20 controlled-, targeted and

mgr%wlgtygcﬁ: %?ripgm sh §P gtgr?qr{@g L@g&ﬁeg;&t - g piregéla%ﬂltoinogf parenteral
t RbXAbAORLE b iftwaded By RARE BF SHFBpHABL fGEndition HRMdIegbuch as
depot providing nodified release of the active

c dimpiooergorabinm ppiadaebibty-enbachng agemisl at i ons i ncl ude
drug-coated stents and PGLA m crospheres. 25 TOPI CAL

ADM NI STRATI ON The conpounds of the invention may also
beroadilafibit o fatedtORl Sdhinktiafod Ry BKifBrn@late S BS Anmbdl@e and/or
is, dermally or transdermally. Typical formulations

f anodifgdsrefrase dbadifi¢dueleastelogahiatiomyiachde delayddot justaged-, pulsed-,
solutions, creans, ointnments, dustin owder s 0. .
by R b ETER RIS et EHESORRAPRIr (R invention may
Il efthSlate@ RANOSSIA, kM- &sid, Q@Qﬁiﬁ@@@%@ﬂﬁ]uid for administration as an
m croenul si ons. Liposonmes may al so be used. Typi cal
camplagfed depet prwiding otvdificdweiaase of fieaetaie esmpoundgbikemples of
pet

e

TOPICAL ADMINISTRATION

such

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, fibres, bandages and
microemulsions. Liposomes may also be used. Typical carriers include alcohol, water,

mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and



54 propyl ene glycol. Penetration enhancers may be
i ncorporated - see, for exanple, J Pharm Sci, 88

W@ 1@p/02686- 958 by Finnin and Morgan (Cctober 18OB)B2004/002735
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O her neans of topical adm® stration include delivery
by el ectroporation, 5 iontophoresis, phonophoresis,
sonophoresi s _and m croneedl e or needl e-free

(e.q.
PAHRRIISIE Ll BgnsiraiiqnTRghageess maynbe Kicomerated  (36¢-oiF Gvample, J
f [.C ) g o be
| el BEE R (B R B MR MG case
formul ati ons include del ayed-, sustained-, pulsed-,
10 control l ed-, targeted and progranmed rel ease.

| NhgrEDNeaqs RAKADRICAADMINNSTRIAT ONicludle  dshystingy  gfectroporation,
A T e L A S e e

PPORIRELERTM, IBRbje@inongs.) iafecdonr xture, for exanple, in a

dry blend wth |actose, or as a m xed conponent

particle, for exanple, mxed wth phospholipids, such
a%oprplg aﬁgnast fqutélégﬁl z{dﬁﬁglislfrgti)orp I%agrbg. 3 V\Ql‘ei{edl 9 n)ael {aim&iate and/or
as an aeroso ray froma pressurised container,

P WG fi&Picivse. Medifi&breldafy RiranRkbys Mbludaden&®! sudineg-, pulsed-,
el ectrohydrodynanmi cs to produce a fine mst), or

nebutrelins, tasgpies apg pRgragmefbigieasthe use of a suitable
propel l ant, such as 1,1,1, 2-tetrafl uoroethane or

1,1, 1,2, 3,3, 3-hept af | uoropropane. For intranasal use,

t INHRAVEIINTRANS I ASVENISTRAGNEsI ve agent, for

exanpl e, chitosan or cyclodextrin. The pressurised

cont ai ner,  punp, spray, atonizer, or nebuliser

C%teal:@ & n%gl &I kh%n ianenti(%ns calf SRS UL de%fini%tgr%d intranasally or by
conpoun ?§5 of "t he' i'nventl on conprising, Tor exanp?e,
etihtai@ion, a,gﬁ@qusmethaa"amh of &of dfy powdi@bieahéd hlehd)adsi ¥ enixture, for
agent for dispersing, solubilising, or extendin :

r ekaEBle, bfa dyeblend: Vil lactpsprasis|a) mixed Spmpenans IP@%!W?@, &pipxample,
an . i ona rf.a L [t ri a .
ortuited i BnogitoliRE b o ST AR RO Bl b o SR G jgpater or
a ad Y aroVEl 8 pragfroml & pRRQIrked EQitiiteRbu@p, sprile athimiger (preferably an
product is mcronised to a size suitable for delivery
byatamiBel esinoplegteghyiodynamice & prasdiae 3 fiec gshs Jor netpplisgr,” with or

SOHRs TG BT & GRbGORPRIEEL B TAY ehogAr BB id8dnne o
53, 1mi b|3i 318 hepthfliicto proparee tFoRiihirinigal Gsepah€ rjowidealmdyl torilprise a

processing to form nanoparticles, high pressure
hdirsgberieaagenh forsramgpleashi@san efgyclodextrin.

The pressurised container, pump, Spray, atomj‘zer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or-
extending release of the active, a propellant(s) as solvent and an optional surfactant,

such as sorbitan trioleate, oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is
micronised to a size suitable for delivery by inhalation (typically less than 5 microns).

This may be achieved by any appropriate comminuting method, such as spiral jet



Capsul es (made, for exanple, fromgelatin or HPMO),
blisters and cartridges for use 5 in an inhaler or

wo epwahiiset or may be fornulated to contain a poRCBIB2094%002735
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of the conpound of the invesdion, a suitable powder
base such as |actose or starch and a perfornance
nodi fi er such as 1-1eucine, mannitol, or magnesi um

striing uidied j¢tdpillinge sunerssitisal HA PRICSERNZO fPRN pprOPRGiCles, high
y the latter.. O her

s&“% ng%g&ﬁ%g% (x%h ur@g extran, glucose mal t ose,

sorbitol, xylltol fructose, 10 sucrose and

trehal ose. A suitable solution fornulation for use in

arCaasdes Geadeyfor sgamplecirpwrsptittody faAMES, blisterp awmic@es for use
fi.ne m st 0 in fro of t.he co
L piais Y GRANAGF OB b fa@l Y Bl BRFREVRRK of the

VQbHipBustRYf WRI Mvéntion) dlsuftabld @okderrbdsy RudRhs fadtose or starch and a
formul ati on may conprise a conpound of fornula (1),

prospyineanse glogeler sua asr/tlpecing tegnpitole phemghesame stsardieu frhe lactose

C Rueb Syt 6 5 (51T mioRRerdRy pBFeHEg fhe tatier. Other

p%l}x\(;ﬂﬂ@)’éx@%ﬁ:n@ Yechhde Sehttkaabl Buddsav alaltdse, SIBBItAS xylitol, fructose,
ment hol | evonent hol, or sweeteners, such as

savohse and trepplosg. saccharin sodi um may be added to
those fornul ati ons of the i nvention intended for
i nhal ed/ i ntranasal adm nistration. Fornul ati ons for

| haliedld urnasahulasl fir 3b¢ 8 Amtoir BSink elebttbmidestyhemics to
be imediate and/or nodified rel ease using, for

equyllce a fpl@lnylémay e@ttiig fmg Ly &1 2@maef the CS@SIP@P@LN} the invention
Modi fied.rel e ns i nclude del a

S8t 2t ARG a2 TR oo o' Y47 Bt 100w, A pica

Prfe@hANMRGnALtRASBe al Bdnipdend asRrMhiladly pRPYREE glyGBlalst@ﬁFé water,
and aerosols, the dosage unit is determ ned by neans

ofethangl pnds sodiimhchderidey ehléernativit whetsambiaht mayitiet wsedninstead of
accor danc n re t ally arranged

t & HIN" |g§f Wlmgluﬂ%tglé/ r eray%flcﬁlts%oq%‘g‘ilﬁy'l%rfff¥?cogont ai ning 30

from1l g to 10 ng of the conmpound of forrmula (I). The
overall daily dose will typically be in the range 1 g

t @uneblnglamr@,rsualmys menthd levementhplnonswegetyiees, supheas saccharin

d z%f sa%xgb%%ual }ﬁ%@e&é%f% Eﬁ%g%’? f(égtgl.s}légh r%%%é’ 1Lr|1tvent1on intended for

RESHAY /i NI IRAMAGH MLt rAM NI STRATI ON The conpounds of
the invention may be adm nistered rectally or
vagi nal 'y, for 5 exanple, in the formof a

S;{:g)gl}‘l{l é ﬁy fo alllntr%laseapeg&annmo?ra gn br%tz& e{)el §0rr%ulated to be

immediate and/or modified release using, for example, poly(DL-lactic-coglycolic acid
(PGLA). Modified release formulations include delayed-, sustained-,

pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by
means of a valve which delivers a metered amount. Units in accordance with the
invention are typically arranged to administer a metered dose or “puff” containing
from 1 pg to 10 mg of the compound of formula (I). The overall daily dose will
typically be in the range 1 ug to 10 mg which may be administered in a single dose or,

more usually, as divided doses throughout the day.



suppository base, but various alternatives nmay be used
as appropriate. Fornulations for rectal/vagi na

WwW@vs02svs at i on nay be formul ated to be i mredi BEBIB2004/002735
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and/or nodified release. MxH fied rel ease fornul ati ons
i ncl ude del ayed-, sustained-, 10 pul sed-,

control Il ed-, targeted and programed rel ease.

OCULAR/ AURAL ADM NI STRATI ON The conpounds of the

[ ' e ?ﬁqhﬂ' £ irectly to, the
e@éﬁg@&@@y?ﬁ%&@hﬁ§%?éé y |§%F%gﬁ§%$n1of drops of a

m croni sed suspension or solution in isotonic, pH

adj usted, sterile saline. Qher fornulations suitable

f dihe oxuipoundn @f dbe ahveation mhast batddsnnisiores gegeally or vaginally, for
oi nt ment s,  bjodegradable (e.g. absorbabl el onges, ....
SR R G = P BAdghaRaE S pecng s P e R ditional
| W{%@@h&y p4ed BliSvarbeNSRInANs RAY bk GtdddsappropYiggl cul ar
systens, such as ni osones or |iposones. R pol ymer such

as crossed-Ilinked 20 pol yacrylic acid,

PR £ DR OB BB S B P RBREG e i
hyigd/ex wRjditdcelehsd. QT rl@EO Yorni@ddonb @%@udeOdel&ed-, sustained-,
het er opol ysacchari de polyner, for exanple, gelan gum

mpylsbd, coremilpdyr; targeted angarbgrrmmiedielgassr eser vat i ve, such
as benzal koni um chl ori de. Such formul ati ons may al so
be delivered by iontophoresis. 25 Formul ations for

ogit@r ARUABR ARINDNITSIS Bt AProNBy be fornul ated to be
i medi ate and/or nodified rel ease. Mdified rel ease

formul ati ons include del ayed-, sustained-, pul sed-,

trolled-, t t d .rel .3 HER
© Bercrecids orhd Rififinn e BRS bRATTRRR IR EhL] fo e o5t or car
ggﬁg&::zﬂ‘lg'qn Whd et ﬁhié)% OMRAGHIR AN RA Whglen¥ibh 29950 8ed ’PBotonic, pH-

B2004/ 002735 entities, such as cyclodextrin
andjusteilt sdrile sdmei Qther foomulatienepitable fpoegpdartaptl @neal administration

SRt pirgmeh duaRaPR e, bbaBlS erk, Sy, €ofladetF ahd non-
bippaiegiadahe | (kLY sAReMr ingiiats,| Whitrs, Qénse$ @ndl padibalE dr NRsicular
af orenenti oned nodes of adm nistration.

Drsysjerossc beadie s r iinsaseasp loexkgosomes. éx aofiirecr aneh faguergssed-linked
be gener.al .y useful faqr S dosaqge forms.an
A dnDATSLT 2ol A SE b TBR R derohe Qi Polymer,for cxample
NQRdIRGHEpYIRRIFRBNMIBKES hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for
example, gelan gum, may be incorporated together with a preservative, such as

benzalkonium chloride. Such formulations may'also be delivered by iontophoresis.
Formulations for ocular/aural administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted, or programmed release.

OTHER TECHNOLOGIES

The compounds of the invention may be combined with soluble macromolecular



may be used. As an alternative to direct conplexation
with the drug, the cyclodextrin nmy be used as an

w@eoslo2Eny additive, i.e. as a carrier, diluenPCT/IB2004/002735
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sol ubiliser. Mdst 10 conmmonb¥ used for these purposes
are al pha-, beta- and gamma-cycl odextrins, exanples
of which may be, found in |International Patent

ASBHIEatIGNE Nslodexipn agd s44apio derjystiyay Bistepg o Ralygipylene glycol-
C el PPl BEeL 1 SnBESE 0 SIRIETATRIOTIE. ste
exadsRing, bfcavaitabiitpuidiossatsfityt foeatd gawy phthtiafotementioned modes
di sease or condition, it is within the scope of the

proé SAMENistRAOAL i on that two or nore pharnaceuti cal
conpositions, at |east one of which contains a

conpound i n accordance with the invention, nmay 20

C Mgty elold\trib €oapleRésn €t eixBmbles afedotihdfo Be kdderslyidsafal for most
for coadmi nistration of the conpositions. Thus the

kidosage fores andadmipisiatiamisnies eBoth\iaclayiorrand neepigiusion complexes
ph C i iLions, . at f. _whj .
e IR KE ke s AHRER') RO copioriREh wBTC D khypipaeran
t higayl B edEdi Brun ARdiae addtivQri. eS eparcairkk ydiighgionisbabBRéd  Most
conpositions, such as a container, divided bottle, or
dicomaeanly gispd fae Kegse PHPRSEaNBE ealpiia-s etd- aandj gammateelodextrins,

t anrabES thBFinBRRE HRRF L HucliRaRR AR Bpleations Nos. wo

i I et 7o wWicsogierigaud avO wessil4@abl e for adm nistering
di fferent dosage 30 forns, for exanple, oral and
parenteral, for adm nistering the separate

cciFrﬁo_ Lt q{‘ﬁsat di fferent dosage intervals, or for
ti ra@#r?g‘? e separate compositions agai nst one
another. To assist conpliance, the kit typically

conprises directions for WD 2005/ 021508 .
PdmsnrEb e ippay Jssirable RdTHRISter At Gombiagtipnmefyachse compounds, for

i d.w - i . For _
D RPEL [ pp3t iticatRs FRBR{ol® dcose S Rl wipin he
ofscépeeofc RPSIeseds iventidie that Mve rdriorei SpHaymbeaatital dofpbkitions, at

range fromO0.1 ng to 3000 ng, preferably from1l ng to
5densy ,on@éﬁewalichgqon@fmcwpg@puwg ip pecerdafceoyith the invention, may

adm ni t1 .0 : X r.aj. i ' :
SRS (7 RED 12k SAPOIE LA o e
preofpbgibibys. . from Ing to 500ng, while an intravenous
dose may only require fromO0.1 ng to 1000
Thus the kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound of formula I in accordance
with the invention, and means for separately retaining said compositions, such as a

container, divided bottle, or divided foil packet. An example of such a kit is the

familiar blister pack used for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different dosage
forms, for example, oral and parenteral, for administering the separate compositions
at different dosage intervals, or for titrating the separate compositions against one

another. To assist compliance, the kit typically comprises directions for



10 ng, preferably fromO.1ng to 300ny. The total daily
dose may be adm nistered in single or divided doses.

wabmso2dosages are based on an average human sPOJ/EE2004/002735
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havi ng a wei ght of about 65%8 to 70kg. The physi cian
will readily be able to determ ne doses for subjects
whose 15. weight falls outside this range, such as

i eflEvnistraiion and @ay by Prevpdedmpith o percaled memew ad- doubt
references herein to "treatnent” include references to
curative, palliative and prophylactic treatnent. 20
ErxsopAes The invention is illustrated in the
following non-limting exanples in which, unless
stated otherw se: all operations were carried out at

rQom qr . anbi ent tenperat.ure, . that .i. int range of

, 338 a8 RIBLER 1o R PR o A B gt B eORE S of the
a jhRhaby is §YRANDY & e rafeefrom QU GROtPI@DSHE Epréfekdbl@ from 1mg to -
bath tenperature of up to 60 C reactions 2% wer e

nmoRPmgr dpapylinghiof dossser og Hho meedsgefpAminiNtaGpnakidr example, oral

:Tglaﬁulﬁépaé%):nﬁiy xzaeh;gl)reqé?(ﬁglnéaér edoiaelh lggfrtloél? .iéglrl]g (t)on 5800 mg, preferably
( BRInY TRERE Bm?:&%ife%qhﬁravehﬂusddcfsé %fa?"@)tnl}f@hhiir@ﬂom 0.1 mg to 1000
poi nts); the structure and purity of all isolated

c onp uetdrblyeirem Cabsgited0lyg.at Theetgttl deile dofe mhp be administered in
foll owi ng techni qgues: TLC (Merck silica gel 60 F254
pFE@‘EPéﬂV#i BF%t es), mass spectrometry, nucl ear

magneti c resonance. spectra 30 (NWR), infrared red
absorption spectra (IR) or mcroanalysis. Yields are

gilhese dasagesiard bastd an jan @veragplogean subjset hiving b vesaghywf about 65kg

RSB SBR 85 SEEAEH S Ot 8 L S o
dafeqs it Fhlls ORI ZOAR/ RRko ARhRCTArhRL ARAH(HQZHE3R. 59 were :

obtained on a Integrity (Waters) mass spectroneter.
Lowresolution nass spectral data (ESI) were obtained

on. a ZMD (.M cronass S spectrometer. NWR, .dat S
oot Retitine® 3P5RRb, TS ReE R G A AL, Hrauptt: B ftiences o
Olcuif0c it d B propMILARARasRGR! rometer) using
deuterated chl oroform (99.8% D) or 5 dinethyl sul f oxi de

(99.9% D) as solvent unless indicated otherw se,

relative to tetranethylsilane M5) as interna

standard in parts per ni||i§ﬁﬂP§§ﬁ); conventi onal
abipe QM atioR RS IS8 ate@ i theSfoRo® i npdh @t limtling SQHPIRLin Which, unless

triplet, g = quartet, quint = quintet, m= nultiplet,
bistated gsheradse: alf operpfRnspede carrigd ot aeraouy @dhniyernd temperature, that

S TRBY L % SESE BT R Pho AR P bsing a oy
evaporator under reduced pressure with a bath temperature of up to 60 °C; reactions
were monitored by thin layer chromatography (TLC) and reaction times are given for
illustration only; melting points (mp) given are uncorrected (polymorphism may result
in different melting points); the structure and purity of all isolated compounds were
assured by at least one of the following techniques: TLC (Merck silica gel 60 Fasy
precoated TLC plates), mass spectrometry, nuclear magnetic resonance. spectra
(NMR), infrared red absorption spectra (IR) or microanalysis. Yields are given for
illustrative purposes only. Flash column chromatography was carried out using

Merck silica gel 60 (230-400 mesh ASTM). Low-resolution mass spectral data (EI)



10 point), np (nelting point), L (liter(s)), nL
(mlliliter(s)), g (gram(s)), mg (mlligram's)), nol

w@ ews®esisps mol (millinoles), eq. (equival ent (sPQT/1B2004/002735
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[ 5- FLUORO- 2- ( 4- FLUOROPHENOXY) PYRI DI N- 3-

YLI CARBONYLI AM NO) METHYLI BENZO C ACI D CO2H 20 STEP 1,

VBteFRy lobBined gt @- buqeaity |(“€ﬁt%@hé}@é&§§’¢ﬁt@mﬁﬁat Loy-resolution mass

1 ipeétﬂﬁlfr%a\(?z; EE?SZ? ?F%go?)(t)zﬁ &}05 %P/Hﬁ glgfl&bx(ﬁi%s 'ﬂgas§ %pe@groxgxeter NMR

P dhta SSasudBtErafifeinat 2970( MP%(J@OIB&VMIDA) 270 qmnabmbtre@n(zmoo MHz
(211 ng, 3.3 mmol ), and cuprous iodide (230 1.2
rrhiﬁqL i WW%@%?WIWE&M upEng( ﬂ@uma}ed éorﬁ@ame §9.8% D) or

der re oy bat a tion
oS FBPeab) ot hotute e i el Bilep e, sgive o
f téutah@trs/ls\;\@ﬁe pmS) ig 1@&@1%1 Rehwatnn ghxhzsv eraﬁﬂli@i &ptd Oébnventional

m.) and 2 N hydrochloric acid . The organic
phblsrewmmssx@ gt ed saglket.tdre do @rebaérlmihtage quastet, quint = quintet,

extract t ace te 200

R BBkt B p B o e Yot mhsandief o oMl intrared
dgpRetofmeRei(RMFO) T @hehicalsyBbols &A0Y @heir aiuass%e\aa % Eph@ooﬂmc
resi dual oil was dissolved i n nethano

sobut) ompvvémeltlm) 20@9/ 0121609(9?[3/11!1820@1111#1091257)35 g Ggram(S)) mg
ic_acjd n.) .and th
B RSP s IRl pEP! Soiitifike™0 fatr EadV B, quan:

C efRanANYSysrn € reaned under reduced pressure, and
the residue was purified by flash colum
chromat ography on silica gel (150 g) eluting with

h | acetate (3/1) to afford 2.63 g (67% of
tﬁéégﬁéiéigonpound IHNWRR 5 (CDC13) S 8.11 (1H, d, J
=43 (58U 0B0 R OROPHENOX YTPYRIIING) , 7. 11-7. 07

( m, 3. (3H, s ESI) mz 266 (M + H)+.
SVEQCARBiﬂthbAhHanM&ﬂﬂﬁﬁ&éﬁﬁﬁ%ﬂ&&&ﬁl@ot|n|c acid To

a stirred solution of nethyl
5-fl uoro-2-(4-fluorophenoxy)nicotinate (step 1, 2.63
g, 1009.9 mmol) in nmethanol (50 nL) was added 2 N
56 j R xi de aqueous solution (10 nmL). The

@H & was stirred at 40 C for 3 h. After
COO|I t he pkf val ue was adjusted to 4.0 by the
addi tkgh of 2 N hydrochloric acid. The m xture was
diluted with water (100 ni), and extracted with
di chl oronet hane (100 nmL x 3). The

STEP 1. Methyl 5-fluoro-2-(4-fluorophenoxy)nicotinate

A mixture of 2-chloro-5-fluoronicotinic acid (2.61 g, 14.9 mmol), 4-fluorophenol
(2.02 g, 18 mmol), potassium carbonate (4.56 g, 33 mmol), copper bronze (211 mg,
3.3 mmol), and cuprous iodide (230 mg, 1.2 mmol) in N,N-dimethylforamide (40 mL)
was heated under reflux in an oil bath for 6 h. The reaction mixture was filtered
through a pad of Celite®. The filtrate was partitioned between ethyl acetate (200
mL) and 2 N hydrochloric acid (200 mL). The organic phase was separated and the
aqueous phase was extracted with ethyl acetate (200 mL). The combined organic
extracts were washed with brine (50 mL) and dried (sodium sulfate). After removal

of solvent, the residual oil was dissolved in methanol (50 mL). To the solution were



conbi ned organic |ayer was washed with brine (100 ni),
dried (sodiumsulfate), and i 15 concentrated to

wa@bdosoziisas 26 g (91% of the title conpound as PET/IBYMO4/®2735
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solids: H NMWR (CDC13) S 8.6 (114, dd, J = 7.5, 3.1

Hz), 8.16 (1H d, J 3.1 Hz), 716713 (4H m; M

(ES1) mlz 252 51 H) +. STEP 3. Methy iﬂ

[@dﬂqw@wﬂ( %qr{?@FMéWﬁW rrwftﬁreswaszl@ﬁa djundeiysHys for 4 h.
J%?Qn"%&{lﬁth@ﬁfgﬁg&% Z%%QV nlﬁltggxtr Ilfegﬂ% aﬂéﬂé%shgé“ afid &5: residue was

Q)erﬂgd byl .fAsiM@yma nﬁlrmﬁhtbgiapﬂy (@i shiggaetgbly () 3113 rg; oélugng with

hydrochl oride (284 ng, 1.4 nmmol) in dichloromethane

( hexadre)etivye racetatgcGAS b vatfoyd acﬁf’»egi (67%) of the title compound H-NMR

1- és di net hyl am nopr o g{lz} - et hyl car bodi i m
hygP&31156%: 1 el H, E‘DtF)3F 70 8%, (18, gdpdys(7y7, 32 125) 7.11-1.07 (4H, m),

n%égg{éféﬁbﬁdf\?g Eﬁ%l( am n@& ?ﬁ) (l_mT%ft(gfsbg?hgzstAfi rred

overni ght, the reaction was quenched by the addition

of saturated sodi um bicarbonate aqueous solution (50
mS\TEPﬂaé -Hlyemchitt-flagrephangsyiaicotipierasid  wi t h

0501 OGRS BTl 220 DRI S 2

S W.d aingdl) indMEth@NGE NS0 IGOwasTiRled ONMisOHitgn hpEbLide a@@@ué’v @olutlon
purified bg flush col umm chr omat ogr aghty on silica
¢ Qe tat

( 200 gil)el Ghe rrgctan Mixtye v StiEed é h( 3Af_9er p@oglmg the pH

af f {)r C%v 3%021 d%%%@]-bsy)cﬁl%ggfé(& % ]i'NChgrgP onc gi \M;lhf mixture was

Hzmutea vath waibh (100 ), arfll Korabeddwith dlMﬂb&%&ia(ﬁa 1E08nL x 3). The
PCT/ | B2004/ 002735 61 J = 3,1 Hz), 8.01 (2H, d, J =

8 cgzmhzryed ovgamzs l@m Wa§ wzgshezd sﬂth bHZl? (lﬁﬁ 111119 7dripg (sorkipm gylfate), and
4.76 g s); M5 (ESI) mz
3ggn((eMrale11|)tq_ affgglﬂ(zmg (91.167' 2) ofsﬁxglﬂ lg co,g;nl{ocl{ld as off white solids: H—
r n l{ car
RIS 0 B DO SV I A S5 0RR 16,1
MY )M (E§D1i/k ue2 oM2- i#- f | uor ophenoxy) pyri di n- 3-

~yl]carbonyl } am no)nmnethyl]benzoate (step 3, 407 ny,

1.02 mol ) in nethanol (10 nl)_was added 2 N sodi um

%qux I de agueous ﬁ/f%:ltkwl' on (%1 WS ﬂJJ}S Zr&aﬁ&drg&lCHOXV)DVﬂdln 3-

mMxXtorewas stTTTred dat T Ooom Lerrper at ur

t RERarbya) Pimine et behsitcdue 10 was part i t| oned
bet ween et hyI acetate (100 nL) and 2 N hydrochloric
aclioda gtimed salytion qhe-fyprpatn(¢-figpmpbenoxy)ieymiaaad (ger 2, 300 mg,

the, AgUSPHS: RRASE 4R MRt e oM By @M bride (284 mg, 1.4 mmol) -
in dichloromethane (10 mL) were successively added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide  hydrochloride  (EDCI) (670 mg, 3.5 mmol), I-
hydroxybenzotriazole hydrate (HOBT) (368 mg, 2.4 mmol), and triethylamine (3 mL).

After being stirred overnight, the reaction was quenched by the addition of saturated
sodium bicarbonate aqueous solution (50 mL). The aqueous layer was extracted
with dichloromethane (50 mL x 2) and the combined organic layers were washed with
brine (50 mL), dried (sodium sulfate), and evaporated. The remaining residue was
purified by flush column chromatography on silica gel (50 g) eluting with

hexane/ethyl acetate (3/1) to afford 407 mg (85%) of the title compounds as white

solids: ]H-NMR (CDCl3) 6 8.39 (1H, dd, J = 8.3, 3.1 Hz), 8.28 (1H, br.s), 8.05 (1H, d,



acetate (100 nL). The conbi ned organi c extracts were
washed with brine (50 nL), dried (sodiumsulfate),

wapsoorseent rat ed. The resi dual solids were PCT/IB2004/002735
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recrystallized fromethyl @lcetate to afford 248 ny
(64% of the title conmpound as white solids: H 15 NMWR

(CDClS)H;S 8.40%&%H dd, J = 8.3, 3.1 Hz), 8.30_(1H,

bl 31 Hy) g0 ¢ <%ﬁ8 [0, 72430 S = 8.1 192)21 377Gt m), 4.76
i A %ﬁ*@ (e 7 DS s Blip] 3 Do HE) s Bty
EXAMPLE 2 20 4-[ 1-({

[ 5- FLUORO 2- ( 4- FLUO?ODHENOXY) PYRI DI N- 3-
YISTERRRONYI | AM N ETHYI | BENZ ([ Adilupro-2efdpfingroptemepy)pyridin-3-

N- ) .
1 an thyl oL uor o- 2- (4-f 1 uor ophenoxy) ni

catg nangidedTh@dtich! @fconr® ndt -2 @ @65t b din-3-
to the procedure descri begﬂl n Egt{i‘[g 3 of @25 Exa ﬂg?lynl

f rydnmﬁowllmmoonnf(thyliuenmmﬁﬁ 7 ¢eg,i h0Z naroold 1(1 stx@banol (10

g%le‘%ij%)l[\)l g)%tgf[—l]}?' &0 daq %Sg%logx?t hy% mTéngThe reaction
H%ﬁlxtuge Mis GérréY adroom terr&)e?auﬁ'é)for @ hoé’nd élaeﬁ'aevﬁﬂ)ratéd The residue

3.1, 1.1 Hz), 7.45 (2H, dd, J =
7 V@ -PAOONEE etwieyn ehyb@etatd (108 an)Janﬂ 27N2hyd70cmldﬂz:) acid (100 mL).

4@7 (%ganlwhas%szgﬁ%gy%%x&gﬁﬁ( = sggvgafgcg;l(traé;)d with ethyl

STERar- (I(M':‘hﬁ'_)} | el A mbinéd oxfgamc extracts were washed with brine (50 mL),
5-fl uoro-2-(4-fluorophenoxy)Ryridin-3- Ilycarbonyl I

andirind )(exdiyn| vdlateo.ans foneeriraied ofhe residual solids were recrystallized
N-[ 1- (4- bronmophenyl ) et hyl]-5-fl uoro-2-(4-fl uorophenox
) hicsnethilasretée tosaffosd 248 M8 G981y thotide compeynd as white solids: 'H-

mlﬁYI ;i &é§¢1%h§ )&hﬁ?ﬁsﬁ Iajcj Zzgafrff?%?ré%é@gbﬁ%? 5)9-8 04 (3H, m),

tri 8% oy, %nhnes(l%ﬁ&fmm% 71@1 170, (2H, 4, J = 5.9, Ha); MS (ED m/z
N, N-di mét hyl f oram’'de (6 ‘methanol " (4 ni) was
s 1384 (), e(iESB(m/ZBBﬁ)(M +1H)+h3&&1@ér Har bon nonoxi de
at nrosphere. After cooling to roomtenperature, the
m xture was diluted with ether (100 nL) and washed
WESANEIGE 2(60 nL x 3). The 10 organic |ayer was dried
oVﬁT’ﬁ‘gn_e's'“um sulfate and evaporat ed. The resi due was

A ofr silica gel

e'ﬁ]’(:'l\%%N@L ?\W)EIFMLBENZOIC A
F X

F
STEP 1. N-[1-(4-Bromophenyl)ethyl]-5-fluoro-2-(4-fluorophenoxy)nicotinamide

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-fluoro-2-(4-fluorophenoxy)nicotinic acid (step 2 of Example 1)
and [1-(4-bromophenyl)ethyl]amine: lH-NMR (CDCl3) 6 8.31 (1H, ddd, J = 8.2, 3.1,
0.9 Hz), 8.14 (1H, d, ] =7.2 Hz), 8.03 (1H, dd, J = 3.1, 1.1 Hz), 7.45 (2H, dd, ] = 7.0,
0.9 Hz), 7.25-7.09 (6H, m), 5.28 (1H, dq, J = 7.2, 7.0 Hz), 1.57 (3H, d, J = 7.0 Hz);
MS (ESD m/z 433 (M + H)*, 431 (M - H)..



wa@legosd2s08. 1, 3.1 Hz), 8.21 (1H, d,
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acetate (2:1) to afford 296 ng (78% of the title
conpounds as white solids: HNWR (CDC13) S 8.32 (1H,

=7.3 HZ]}CT/IB2004/002735
8.2 Hz), :
7.3, 6.9 Hz),

J
8.04-7.99 (3H, m), 7.43 (242 d, J =
7.27-7.13 (4H, m, 5.38 (1H, dqg, J =
3.90 (3H, 15 s), 1.60 (3H, d, J = 6.9 Hz): MS (ESI)
Mz 413 (M+ H+, 411 (M- H STEP 3. 441-(f 1-({ f

g's.'%'r#oro' 2-o 4- T 1 ugraRenoxy Ry ri @i fisdo-¥dal

pwapabsﬂylﬁﬁﬁlﬂbﬁMbéﬂohﬂ&e pr ocedure described in step
4 of 20 Exanple 1 from nethy

44 1m(<vpfesof Moldr@- bzormphqnua?tbbl&én@sgrwy@r@rqaioglenoxy)mcotmarmde

RSPRS00

_ni’m&l,) ﬁxlﬁidhﬁﬂ (08 a@e&atél(lfﬂ,mgidd,()%]mmo?) HietByldmink ®.3& L, 2.76
='8.3 Hz), 7.52 (2H, d, J = 7.5 M)
7 ngoo BA- @wmthwh@)rangdq@ iy andgnethanel ¢4 giL)was stmyl at 80 °C for

%ééﬁrt fgﬁ@lér %ﬂbo%jéo@%\%ié%f)\%ﬁl A%Iernéooh%g%o (roorn t'é'x)nperature, the

5 nik RG22 d{l dre & kikRREIENGDHT I RE BV d¥het with water (60 mL x 3). The
YLI CARBONYL} AM NO) PROPYLI BENZO C ACI D WD 2005/ 021508

P@Iganthmqr/ veidsl op3 mepesigmERlipe pd pyapomigd. | Ihe residue was
r%“ﬁéﬁ’% pylllﬁ 4c<£lu1lrjlgrc he‘rﬁgxl}éﬁg rl délpca e yé:lu&n%%ﬂy he%ane/ethyl

énzoate
a C
S0 L TGS AT LR v
aqc@dlgmzs(m dEXHH]Blle 3]1)Hz)aﬁdlr(EHh§l|J 7.3 Hz) 8.04-7.99 (3H m),
4-(1-anm no benzoat e: H NVR (CDC13) S 8.33-8
( 7143 @, dg! 6§- ZDQ 2A713H13 ff)H m), 3B GH, dg, I 3 73, @%pr 90 H,

(§'%Iq é‘% éé’l%gg é?ﬁ*z)ﬁgﬁ? (ji(Sth?/z%ustgJHqgf ﬂé) E3%90

J =7.3 Hz); M5 (ESI) niz 427(M+ H +, 425 (M - -
10 STEP 2. .4-[1-({
[ $THRor 0- 2- (4- 3 uor aphenoxd ] hidld dileprg-2-(itfleorpphengky)pyridin-3-

9 |l benz e am%ldl'he title corrpound was -
pr@ﬁ%&&ﬂ—%@@?@&@—%—ﬁmrocedure described in step

4 19 title compound was prepared according to the procedure described in step 4 of

Example 1 from  methyl  4-[1-({[5-fluoro-2-(4-fluorophenoxy)pyridin-3-
yl]carbonyl}amiho)ethyl]benzoate (step 2): lH—NMR (DMSO-dg) 69.01 (1H, d, J =
7.9 Hz), 8.23 (1H, dd, J = 3.1, 1.3 Hz), 8.02 (1H, ddd, J = 7.9, 3.1, 1.3 Hz), 7.86 (2H,
d,J =8.3 Hz), 7.52 (2H, d, J = 7.5 Hz), 7.30-7.24 (4H, m), 5.18 (1H, dq,1=7.9,7.0
Hz), 1.46 (3H, d, J = 7.0 Hz); MS (ESI) m/z 399 (M + H)*, 397 (M - H)".

EXAMPLE 3
4-[1-({[5-FLUORO-2-(4-FLUOROPHENOXY)PYRIDIN-3-
YL]JCARBONYLIAMINO)PROPYLIBENZOIC ACID




Exanmple | from nethyl 4-[1-({
[ 5-fluoro-2-(4-fluorophenoxy)pyridin-3- 15 yl]carbonyl

wo 2@si0zs)pr opyl | benzoate (step 1): | H NVR ( DVEETIE2064/002735
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8.97 (1H, d, J'=8.0 Hz), &®3 (1L H d, J = 2.9 Hz),
7.99 (1 H dd, J =7.9 3.1 H), 7.86 (2H, d, J = 8.3
Hz), 7.50 (2H, d, J = 8.3 Hz), 7.30-7.21 (4H, ), 4.96

(1H, o© I'= 7.7 He), 1.77 (2H dq, J = 7.7, 7.2 He),
O.FWN, J = 7.2 Hz); M5 (ESI) mz 413 (M + H)+,
411MoH Hp2ScoM EXANPLE 4 441- ({

[5-FL 2- (4- FLUOROPHENOXY) PYRI DI N- 3-  YLI CARBONYL }
AM - METHYLETHYLI BENZO C ACID 0 F CO2H 25 STEP 1.
thhylp4-FI -( A
F5- Fl uor o- 2- (4- fluoro?henoxy)g%rldln 3- ylcarbon
a®ilE®) WD ﬂnnRIOQNkﬂHLDFT/I§5 Hpethwyaz-(4 dhxnmﬂWﬁ®Mmeuhn3-

et X&:o? b&ﬁ L& conpound was prepared

a e described in'step 3 of

Exasnite donf;foﬁﬁd Svaf |pepiagedZactdrdidgUior ap henedi:riee@ibediif step 3 of
acid (step 3 of Exanple 1) and nethyl

4 Examale; hcfrqm rieﬁlww@@t(ﬁﬂ%@m@tyémwwwmd( @D@l%)of gExample 1)
8.33 (1H, br.s), 5 8.24 (1H 1dd, J = 8.

3 a@dlm;et}g{iﬂ @Pqnnmpropfy Hengoa(g: %QJMR (_CQ;Zly) 5 §_ 33- 8,_?2% (2H, m), 8.05-

(2B en %%A%b'((%ﬂ B fggﬁghﬁ% i 05 15U, 31773 1),

[ S 9k‘3l @er, 9y, 2-924@H, uqrbﬁiveﬂmy}mro o BIB- tle|=C’aBHfD;i’)yMS (ESI) m/z
m no) -'1- net hyl et hyl | benzoic acid 10 The title

céﬁﬁ ndHQaéz%ﬂ@péﬂed according to the procedure

described in, step 4 of Exanple 1 fromnethyl 4-[1-({

[ 5- Fl uor o- 2- (4 fl uor ophenoxy) pyridi n-3- i

ylsiresr bony| } ami no) - 1- met hy|etihyljrFanzeat@-fiwehetdsiy)pyridin-3-

H NVR (DMSO-d6) 6 8.82 (1H, s), 8.23 (1H, d, J = 3.1

Hzdlcarbomy } amippipsapyllhenzoiz agid 371" Hz), 7.83 (2H, d, J =

8'@% t{f%%gomspsﬁg?\é)%ggg%are‘gl acc i’fé‘lg}(—%l) th(i grc?c%ggrezd%i((f%egw step 4 of

HExample 1 from  methyl 4-[1-({[5-fluoro-2-(4- ﬂuorophenoxy)pyrldm -3-

yl]carbonyl }amino)propyl]benzoate (step 1): 1H—NMR (DMSO-dg) 68.97 (1H, d, J =
8.0 Hz), 8.23 (1H, d,J =2.9 Hz), 7.99 (1H, dd, J = 7.9, 3.1 Hz), 7.86 (2H, d, ] = 8.3
Hz), 7.50 (2H, d, J = 8.3 Hz), 7.30-7.21 (4H, m), 4.96 (1H, q, J = 7.7 Hz), 1.77 (2H,
dq, J =77,7.2 Hz), 0.92 3H, t, J = 7.2 Hz); MS (ESD) m/z 413 M + H)", 411 (M -
H)"

EXAMPLE 4
4-[1-({[5-FLUORO-2-(4-FLUOROPHENOXY)PYRIDIN-3-
YLICARBONYL}IAMINO)-1-METHYLETHYL |[BENZOIC ACID

O
FTY“*@
DR
N0 CO,H

F
STEP 1. Methyl 4-[1-({[5-Fluoro-2-(4-fluorophenoxy)pyridin-3-yllcarbonyl }amino)-




EXAMPLE 5 4-[(1S)-1-({
[ 5- FLUORO 2- (4- FLUOROPHENOXY) PYRI DI N- 3-
WORI0SARBBINYL} AM NO) ETHYLI BENZO C ACI D 0 CO2H 28CTFIE0&ER102735
1. tert-Butyl [(1S)-1-(4-bremophenyl)ethyllcarbamate A
m xture of [(1S)-1-(4-bronophenyl)ethyl]amne (10.00
g, 50.0 mml) and di-tert- butyl dicarbonate (11.45 g,

52-_rse_tbjzda§m)z,l_m_é@hylamne (7 66 nL, 55.0 mol) in
C B RECRIPRRT v prerficl $85RleL el B rBteciPR Rescringaip siep 3 of
d'Eith@[eommrfﬁeﬂlﬂ&QQ @Liucrsshenashgidotit el Ntep 3 of Example 1)

hydrochloric acid (300 nlL), saturated sodi um hydrogen

Cahd ol 420uaniis- 1 30@yrthyl)bandalet IH&INMRACTDE)) 5 8 BBE1H, br.s),
organi c |l ayer was dried over magnesium sul fate, and

c Brdehty dé . do- BRddl Hadietd. 9%385%%51 ¥ ddek Fdhib 1\RH2), 7.18-

ti ﬁ%ea@oﬁ%%u%(gtﬂ%%? "Whi t@qo?‘ﬂag\&déj {wﬂ@%&% %55 dRehy-.

7.47-7.42 (2H, m), 7.18 (2H, d, J WD 2005/ 021508

PCT/ 1 B2004/ 002735 65 = 8.4 HZ) 5.30 (2H, br.s), 1.41
( BIEP br2.g) 4-BFEPS fluqr,@fZHéLﬂmeuhcn@w)omdm 3-ylicarbonyl }amino)-1-

[(tert tELi 04 &arb nyl ) am no] et hyI }benzoate A m xture
m%——f—@%@) -1- (4- br onophenyl ) et hyl ] car bamat e

10 ( 9heRitik, cohtholad Svas $BephredSacBBming to the frocedure described in step 4 of

1, 3- bls(dlpheqylphos phi no) - pr opane g, 4.91
mﬁ?ﬁhl)lplepal I adifeam (| |n)eth3écet {le( ([i F110>r9~2 4 fyorephghyxy)pyridin-3-
triethylamne (20.5
d|YHﬁQrH9II'§f1 SRR b rr(eilzftbetfmﬂ)beamt%ﬁtﬁan& HﬂﬁMRrL(PMé@ -dg) 88.82
S red fo r rb

aHBeBeds (g =2 admng O aE N e P ek g g, .7 = 84

MiHE),UT.§7 (KRS, 0= 814 &) Wi.2h7 b ieH, fhf) 01065Tt-6H apaAMsaERBtn/z 413 (M

with water (500 nL x 3). The organic 10 | ayer was

15 driRy, BMeM mbnesi um sul fate and evaporated. The

- residue was purified by flush colum chromatography
on silica gel eluting with hexane/ethyl acetate (5:1)

t el ik 52. 83 ¢ (94% of the title conpounds as
white solids: | H NW 880279915\%)‘ ,
74#713)-715815+FLUCR&2A4 R BRENOX YRR YRID 391 (3H

Sy atsdndt AR ERvIBENZOIC ACID
.
B naasu

20 F
STEP 1. tert-Butyl [(18)-1-( 4-bromophenvl)ethyl]carbamate

A mixture of [(15)-1-(4-bromophenyl)ethylJamine (10.00 g, 50.0 mmol) and di-tert-
butyl dicarbonate (11.45 g, 52.5 mmol), triethylamine (7.66 mL, 55.0 mmol) in

dichloromethane (200 mL) was stirred at room temperature for 1 h. The mixture was

25  diluted with dichloromethane (500 mL) and washed with 1 N hydrochloric acid (300

mL), saturated sodium hydrogen carbonate aqueous (300 mL), and brine (300 mL).

The organic layer was dried over magnesium sulfate, and concentrated under reduced

pressure. The residue was washed with cold hexane to afford 14.73 g (98%) of the

title compounds as white solids: IH-NMR (CDCl3) 67.47-7.42 (2H, m), 7.18 (2H, d,J



STEP 3. Methyl 4-[(1S)-1-am noethyl | benzoate
hydrochl oride Methyl 4- { (1 §)- 1-

WO gdosrshgit oxycar bonyl ) am no] et hyl } benzoat e PARIERB04x02735
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30

8 Aomixtpyg of dert-putyl E15)-}4e4-bromapheryi

45.9 mmol) was treated witédStrifluoroacetic acid (100
L) and di chI oronet hane (100 nL) at room tenperature
for {&?{ ml)val of the solvent, the residue

IHZQrtse%)O B8 L Fodd H-di*syen chl oride sol ution in
met hanol (100 mL). The mi xture was concentrated under
reduced pressure and the residue was washed wi th ethyl
aGdBR & Mahylgi- (@S0 1 4Qergba@FYarednyl)amidd]éthel | berpagnds

as white solids: i H NWR ( DI\/ISOdG}qS867 (2H, br. s)7

thydlcarpama (4tep|g) 1473 g,49.1

4nu%%1§1ﬁ'ﬁz-t§is(d%q§e@?g% E%‘)“BEP%;??JC ((?Pli é) 4]?31 ?Lm&? bafldium ()

[ 2cdthtgor(0-18- (4- #louomapbign oniythglakiiak nczsrs yhimanbwnydmdl) N,N-
am no) et hyl | benzoate The title conmpound was prepared

a@é:fé@ yigyamgde; Hao ﬁﬂbbé‘%ﬁ@t@églcﬂﬁﬁéﬂm wag seped apBO °C for 16 h
aCI r(c§1{b%nfr15’8n®f<1dgxatr%8{p%e% ( ﬂ\ffeéggglglé 8?(?%3{ )(er}né:e?ature fhe mixture
A~k . d1Ded vianethoeBLY hilhend eakkedwih %HrQS@@ﬁll()‘éB?p Bl organic

H- NVR (CDC13) the data of the title conpound were
i dibter weaadrigfl oorver magnesfun pelfate ardrgyapofaiedep Theofesidge was purified

2095(0 oglg@%g/mggrﬁw@;a O BIARIE BhindBph Bk 51

[5? Ehﬂ ﬁ? Arda %%quenzo. Cﬁlggél B g«h\;ﬁ sond%l‘H-NMR (CDCly)

car &m noj et hyl |
cmmmm 1), SN @U, AcTergi Big), 14083 (221, bk 9% 8AUr 8H, s), 1.46-1.42
described in step 4 of Exanple 1 from nethyl
4{([3H.3p)- 1- ({[ 5-f | uor 0- 2- (4-f | uor ophenoxy) pyri di n-3- |
yl ] carbonyl } am no)ethyl]benzoate (step 4): H NWR
(DVMSO d6) the data of the title conpound were

' I@qmpl3:Metmmh[(l;t»at-a@fnouhenbéﬁeﬂamd&ém@ﬂdé of Exanple

; 14% mz 399 (M+ H+, 397 (M- H-. 10
EM@MP}’_IE -6( -[1([[tg)t—bptczxycarbonyl)armno]ethyl benzoate (12.83 g, 45.9 mmol)

was lfr%%g}wnh(trlﬂugr%uéwm IEM)QlaR!i %lfcﬁl_oromethane (100 mL) at room

temperature for 16 h. 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 ethyl acetate to
give 9.40 g (95%) of the title compounds as white solids: 1H-NMR (DMSO-dg) 6 8.67
(2H, br.s), 8.01 (2H, d, ] =8.4 Hz), 7.68 (2H, d, ] = 8.4 Hz), 4.49 (1H, q, J = 6.9 Hz),
3.87 (3H, s), 1.53 3H, d, ] = 6.9 Hz).

STEP 4. Methyl 4-[(18)-1-({[5-fluoro-2-(4-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of

Example 1 from 5-fluoro-2-(4-fluorophenoxy)nicotinic acid (step 3 of Example 1)

and methyl 4-[(1S5)-1-aminoethyl]benzoate hydrochloride (step 3): 1H-NMR (CDCl3)

the data of the title compound were identical with that of the racemate (step 2 of



YLI CARBONYL} AM NO) ETHYLI BENZO C ACID 0 CO2H F 15 STEP
1. 5-Fluoro-2-(3-fluorophenoxy)nicotinic acid The

wo pdos@215e8pound was prepared accordi ng to the peDIBRAUW®2735
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described in step 1 & 2 | of6 Exanple 1 from
2-hydroxy-5-f|uoronicotinic acid and 3-fl uorophenol;
H NVR (DVBO d6) 8 8. 37 , 8.23-8.15(1H, m,
7 Exomple3d); MIHESH) m/zA13d +dfb My H)20 STEP 2.
Met hyl 4-[(1S)-1-({
[ 5-fluoro-2-(3-fluorophenoxy) pyridin-3- yllcarbonyl }
argTEp) et hyl | befizoat e The-f(i$)l (GOMRUDD- (@ﬁu&éﬁ@%ﬁﬂpyndm 3-
accordlng to the procedure described in step 3 of

' gtid 3- f | uor ophenoxy) ni coti ni ¢

t d t h 1- t
S PSR S BBBRA r 4 o
2 31(1 d, 8 .
mfli’xﬁgt%zé; 71( 35“@ me!hﬁ 4%%S§1J( éﬂ'ﬂzﬁuorg ) nszl Huo(%g%l'(eﬁdﬁl)pyndm -3

b IﬁLQ) Kepd): #I- Tt
TYPE%*’%@YIE**E‘L{“"FE‘% ARG uofggﬁgﬁﬁisy‘? o .“ﬁ”‘s".f the tie
y lcbmppahykre}identicaby ih iyt IOB dreziorgmate i(slep\® A ABMPRIBHO SIS (ESI)

PCT/ | 04/ 67,The titl d d
actlsP IRt VAL Boair e cescribed in step 4 of

Exanple 1 from nethy
4-1(1S)-1-({[5-fluoro-2-(3-fluorophenoxy)pyridin-3- |

wﬂ ngg& }anlno)ethyl]benzoate (step 2): H-NMQ
( JOR

( %,
g@i]dNRBéN%}AMWETﬁYQBENQ(ﬁCWQIDNB (ESI) mz 399

H)+, 397 (M- H)-. EXAVPLE 7 4-[({
[ 5- FL 2- (4- FLUOROPHENOXY) PYRI DI N- 3-
YL M NO) METHYLI - 3- METHYLBENZO C ACI D 0 CO2H
NoH CO,H _
F

STEP 1. 5-Fluoro-2-(3-fluorophenoxy)nicotinic acid

The title compound was prepared according to the procedure described in step 1 & 2

of Example 1 from 2-hydroxy-5-fluoronicotinic acid and 3-fluorophenol; 1H—'NMR
(DMSO-dg) 6 8.37 (1H, m), 8.23-8.15(1H, m), 7.49-7.35 (1H, m), 7.10-6.90 (3H, m).

STEP 2. Methyl 4-[(18)-1-({[5-fluoro-2-(3-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-fluoro-2-(3-fluorophenoxy)nicotinic acid (stepl) and methyl 4-
[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): 1H—NMR (CDCl3)
0 8.33 (1H, dd, J = 8.2, 3.1 Hz), 8.12-7.98 (4H, m), 7.47-7.38 (3H, m), 7.05-6.89 (3H,
m), 5.36 (1H, m), 3.90 (3H, s), 1.60 (3H, d, J = 6.9 Hz).

STEP 3. 4-[(19H-1-({ E—Fluoro—2-(3-ﬂuorophenoky)pyridin-}

yl]carbonyl }amino)ethyl]benzoic acid




10 STEP 1. Methyl 4-[({
[ 5-fl uoro-2-(4-fluorophenoxy)pyridin-3- yllcarbonyl }

wa@eioso)rses hyl | - 3- met hyl benzoate The titl e conpPChIB20@#002735

prepared according to the pflocedure described in step
3 of Exan'ple 1 from

5o | uo 0 f"mf | uor ophe AR trl]lleC roselrel &L &Rbed igfstep 4 of
B 4873S Pl t & P

4‘E§x§{ﬁgﬁonﬁt EYIJO)SII gﬂ@gﬁ)j}fyuzlﬁrlg})ﬂgg[ ) (1g%§ﬁhe§o§-)§5ﬁldm -3-

' ( %ﬂcar@on;i}zarm%o)'ét enzz)al%E(sth 8L HZN'M]U}CD@IQ% 8(3uHIH, dd, J = 8.2,
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-7.07 (4H, m, 4.73 (2H, d, J = 5.8
H3)1, Ha), 89\4(83@42 (48], m)27 40-71-3H3 s ym), 7084 8B(3H.rm)z 543§3U\‘1Mn) 1.59

(630 4ot 8 T M BB RS TSy Y GP37 8441 HEar bony
am no) met hyl | - 3- 20 net hyl benzoic acid The title

conmpound was. prepared according to the procedure
dmmﬂn step 4 of Exanple 1 from met hyl 4-[ ({

iFe (step 1):

4 IDI
ﬂ%A@@@Y@@W@@dEfI—}Yﬂ 3 tMEI}HYL%ElNi@iC A%n% 5) (1

,OT—AHHZ
4( 53)768(1HdJ:79Hz)744(1H
7.31-7.25 (4H, m, 4.54 (2H, d, J =
aaH C();HH s); M5 (ESI) mlz 399 (M + H)+, 397

(M - EXAMPLE 8 WD 2005/ 021508 PCT/ | B2004/ 002735
68 3%2}1@0 4- M
5- FL ( 4- FLUOROPHENOXY) PYRI DI N- 3-

YL CARBONYL| AM NO) METHYLI BENZO € ACI D O F CO2H STEP
VeStLER

3. f] l1mlr o-44 AMe hvl 4-[({15-tluoro-2-(4- ﬂuorophenoxy)pyndm 3-

PR
S-hL Y8k _“EHg_Ei‘}‘éﬂ%??%%&w"gt&tkdl n-3- 5 yllcarbonyl I
a#ﬂ%@l’f&% € conmpound was prepared
adeertitien@nipuhd évas rpoepaetdr &coteligy fobtkd procediiepde3critfed in step 3 of

AP it o NSty oRbengAnRBURgIacld (16p 3 of Example 1

4- 2@ ngn@gsz(%llr?on?’etﬁ)h)u roenzoatse HAMR (EHELSS 836 (11, dd, 7=
8.2, 3.1 Hz), 8.25-8.18 (1H, m), 8.04 (1H, d, J = 3.1 Hz), 7.85-7.81 (2H, m), 7.37 (1H,
d, J =7.7 Hz), 7.15-7.07 (4H, m), 4.73 (2H, d, J = 5.8 Hz), 3.89 (3H, s), 2.40 (3H, s);
MS (ESD m/z 413 (M + H)*, 411 (M - H)".

STEP 2. 4-[( {LS—Fluoro—2-(4-ﬂuorophenoxv)pvridin-B—vl]carbonylmmingmethvl]—?a-

methylbenzoic acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-[({[5-fluoro-2-(4-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)methyl]-3-methylbenzoate (step 1): lH—NMR (DMSO-dg) 09.05
(1H,t,J =6.1 Hz), 8.25 (1H, d, ] = 2.9 Hz), 8.09 (1H, dd, J = 8.1, 3.1 Hz), 7.74 (1H,
s), 7.68 (1H, d, ] =7.9 Hz), 7.44 (1H, d, ] = 8.1 Hz), 7.31-7.25 (4H, m), 4.54 (2H, d, ]
= 5.9 Hz), 2.36 (3H, s); MS (ESD) m/z 399 (M + H)*, 397 (M - H)".

EXAMPLE 8



m, 804 (1 H d J=3.1Hz), 7.80 (1 H dd, J = 7.9,
1.5 Hz), 7.71 (111, dd, J = 10.5, 1.5 10 Hz), 7.49

w@ 4d5/021508) = 7.6 Hz), 7.17-7.12 (4H, m), 4.78 PCHIB2004/092735
= 6.1 Hz), 3.91 (3H, s); MR (ESI) mz 417 (M + H)+,
415 (M- H)-. STEP 2.
3-Fl uoro-4 fI uor ohenoxg%pyrl di n- 3-
13-k R f." § .‘ HENOYYIRYRHAN-31 | e
CQPPOLRY e _procedure

10

15

20

25

AHet hy!

dest e

3-fluopo-4-f({ [5- fluoro 2- (4 fluorophenoxy)pyrldln 3-

yl m no) net hyI]benzoate (step 1): 1 HNWR-
&) é4H(1H J 5.9 Hz), 8.26 (1H, d, J

), 8. 11° (1H, dd J 8.3, 3.1 Hz), 7.72-7.53

r@ 7.31-7.25 (4H, m, 4.62 (2H, d, J = 5.9 Hz);

I\/IS(ES) mz 403 (M+ H+, 401 (M- 20 H)-. EXAMPLE 9

4-f ({ 15- FLUORO 2- ( 4- FLUOROPHENOXY) PYRI DI N- 3-

YISTEARBONYL | AdtiNO) NEﬂ-ﬂthoﬁrWE‘EPﬂih&BEmﬂ-mloﬂ\@fﬁnoﬂv)ﬁfndm 3-
ST P t h, I 44

O

[ERN

Q%%é&y) pyrl d| n-3 WD 2005/ 021508

Peﬂ:{e tﬁ%o%ﬁpgﬁgg Fas p@&)al/édl £R6RIIY Lo the procedure described in step 3 of
am no) net hyl | - 2- net'hyl benzoat e he ti'tle conpound was

p rEaqaenpéed 1 dowo ridilngyot2e(4t fheorppheoexi)nieodris cacido étep B oft emmple 1)
3 of Exanple 1 from

5-apgl ua¢tby124((ammpmﬁxybh3eﬂww>¢nzedﬁ rIﬂxNMBl (CPShep 834503 33 (2H,

AR STEL 45 SB AR e 57 el ZBLA 814 105 19
(JHi) ¢d9513H1 b 57,8 175, 7117'-|Z)12|§3H3Qr)842é ($dhy, ];116 1BHPB 3.91 (3H,

7s2MS(E$D®GH41?dMMH714(52M #).J =5.9 Hz) 3.90 (3H
s), 3.87 (3H, s); M5 (ESI) mz 413 (M+ H +, 411 (M-
H-. STEP 2. 4-[({
[ Srigpuor 0- 2- (4-f | UOVOPBEP’P@&&M)@NTFsdﬂﬁbré?YLﬁ@JrQ&I&ﬁbxx})pvndm 3
am no) net h ||-z_ 10 rrethyl benZOI cC acid Ihe 1111

asin megtkyl benzmge agidi ng to t he procedure

d Clrti} ?%)rr?%(lﬁé fvf)aag)Ir%%Ff:é]nE%g Eﬂ%’ ]c')dtifh%?;g]oc Errf]:y escnl;eg:i{in step 4 of

y |l§x§ﬁwl|rgt€0 B}\'/ls}cf}ﬁ{% n 91186!3??}11 hyd_fracko et DL esr3 28l bR ndy)pyridin-3-

yl]carbonyl}armno)methyl]benzoate (step 1): H-NMR (DMSO-dg) 69.14 (1H, t, J =
5.9 Hz), 8.26 (1H, d, J = 3.1 Hz), 8.11 (1H, dd, J = 8.3, 3.1 Hz), 7.72-7.53 (3H, m),
7.31-7.25 (4H, m), 4.62 (2H, d, J = 5.9 Hz); MS (ESI) m/z 403 M + H)", 401 (M - |
H).

EXAMPLE 9
4-[({[5-FLUORO-2-(4-FLUOROPHENOXY)PYRIDIN-3-
YLICARBONYL}AMINOYMETHYL]-2-METHYLBENZOIC ACID

o
FI/\TKN

® HU
N0 COH

STEP 1. Methyl 4-[({[5-fluoro-2-(4-fluorophenoxy)pyridin-3-




woi2905/07158%- 7. 25 (6H, m, 4.54 (2H, d, J =

10

15

20

25

(1H, t, J =5.9 Hz), 8.24 (1H, d, J = 3.1
(1H, dd, J = 8.3, 3.1 Hz), 7.76 (IH, 15d

Hz), 8.09

J =8.3

. 9 PY/IB2BOMD2735
(3H, s); Ms (ESI) mz 399 €M + H) +, 397 (M- H THE
SYNTHETI C PROCEDU RE OF EXAMPLE 10- EXAMPLE 42 The
conpounds dlsclose j gfter wer e prepared

028ar ocedure: 0 CO2H STEP

I fou n
iy G BB LR o
ofExdmpld Drfﬂ}rﬁ-Sﬁﬂmbdd%ﬂndrmmnaxy)dlcbﬁme agid Qsﬁep‘rﬁtﬂf)Example 1)

and tert-butyl 25 4-(am nonethyl)benzoate (1.65 g, 8
mand ettty d+(amhmnmnh3ﬁmrmtlm&mm)temﬂ EMR (CDEES 0BA8y(1H, dd, J =

et B LB AT S R RS <5

7h%/6§i§ %%(%?t rv erﬂaqégﬂmﬁh2¥?5gaﬁa %%igf g%el n @Ht’ g’r’r Sd(ESD m/z

ovigB VO H)* uhe(vieggr.i on m xture was poured into water
(100 ). The organi c | ayer-Was separated and the
aqueous WD 2005/ 021508 PCT/ | B2004/ 002735 .70 Iayer was

Mgleth@bdr@fic(egadi um sul fate), and evaporated. The

resi due was purified by flush col um chr omat ogr aphy

smhedalegc@rnr(oz@@ Wl pr@amdu ¥§ORAREhtoghe HIresed Hist mﬁebeétlnwep 4 of

R R B R
c Jl}éﬁrﬁo@ﬂ?ﬁ%@rﬁezk}{é?Zm%ge(l%o&e gségﬁz)ﬂé?( i\uﬁg@g(_’s?id@ §9.10

( XHL, b =59.9 Hz4.87B (12Hd, = 31 Hz5.809HAH, dil, 58 §QB.1 H)), 7.76 (1H,

STEP 2. 4-

[ 5L EIFu®P d{é({ 345 Ot & RS8Ry fpd = AP Ha. 2.48 GH, s); MS (ESD)
I I h | I benzoic acid To a solution

ggm§§%9@9¥ é ﬂg% (%.15-n§ni) meLe addedsa ql

solution of tert-butyl 4- ({ '

[ (2- chlor075 quoro._rIdhn

carbonl amno
Ly] !

m‘l)hea@om&)u‘ﬁﬁsr td’iéigs&]l 'H&@r?aﬁ%r %&E hIXIJeS{pe(EI c&)rﬁm%' {F ttllﬂcy Ifollowmg
procedure
"N
0 H\©\COZH
Q
R)n
STEP 1.tert-Butyl 4-({[(2-chloro-5-fluoropyridin-3-

ycarbonvyl]amino }methyl)benzoate

To a stirred solution of 2-chloro-5-fluoronicotinic acid (2.0 g, 10 mmol) and tert-butyl
4-(aminomethyl)benzoate (1.65 g, 8 mmol) in dichloromethane (25 mL) were
successively added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI) (2.88 g, 15 mmol), 1-hydroxybenzotriazole hydrate (HOBT) (1.53 g, 10
mmol), and triethylamine (5 mL). After being stirred overnight, the reaction mixture

was poured into water (100 mL). The organic layer_was separated and the aqueous



per hydro- 1, 3, 2- di azaphosphori ne on pol ystyrene
(PS-BEMP, 0.15 mmol). Then the 15 m xture was

wagiosarsos at 110 C overnight. To the result antCTiBebew®2735

10

15

20

25

30

wer e added- AcOEt (0.5 nmL) Zmd 0.5 N ag. HCl (0.5 niL).
The organic | ayer was extracted and concentrated in
vacuo. The crude product was purified by pr%garative

Ldner wasTektraglad) with glictprometgng {0 anlyt x g wilipy combined organic
[ Ve 1% /\5/ 8 .
;q%ﬁﬁ_ ; s&?lu%;di%gﬁﬁ (bj‘_t_iig ’Ell_%d Zl‘(a?gf_)dﬁ\%g gs%délgl/g dsﬁ.{lfg?el),héfcf g\;aporated.

purtef fegidue Qvazapifiedl by flneh FoXiiir ehnvastd@ighyadn DR gel (200 g)
tenperature for 1.5 h. Then the m xture was .
cchtimgt widh didhiprometbana/eshdracetate (296l)desiffasd 2519gde ) of the title
EXAMPLE 10 4-[(f |

[ 5OMPOI 23 Y EepEHON-NYREFDAPHERBR A ThviIe Al 3122597 (2H, d,

(Esr P AR T TR, Tl el P e LAy, v
F 4NB) @51, d1J 2 541082)1 3.58QIEAWPLE 11 WO 2005/ 021508
PCT/ | B2004/ 002735 71 44(f f

2- ( 2- CHLOROPHENOXY) - 5- FLUOROPYRI DI N- 3-

v 51%;89"' LA SO VE Tf e ﬁg@-Eld%%—?—.(gﬁb%ti?ﬁ'm%e%k’ﬁgvridms-
: EXact MEss calcd T o

C20|citb8n @) adrinbifnéidy] |beh Z0id 86d 06 EXAMPLE 12 4-[ ({

{2- ( 3- CHLOROPHENOXY) - 5- FLUOROPYRI DI N- 3-

YUl joarambaien of anpsutytrErkencl BENZomolnweD agded gsalption of rer-butyl 4-

%fﬁ%‘éﬁ%ﬁﬁ%—f&%is@@n— 4%%@0@118%%&@)%%}120%3S(s?e%l ij, 0.05

mmol) in toluene (0.6 mL) and 2-tert-Butylimino-2-diethylamino-1,3-dimethyl-

perhydro-1,3,2-diazaphosphorine on polystyrene (PS-BEMP, 0.15 mmol). Then the
mixture was agitated at 110 °C overnight. To the resultant mixture were added
AcOEt (0.5 mL) and 0.5 N aq.HCI (0.5 mL). The organic layer was extracted and
concentrated in vacuo. The crude product was purified by preparative LCMS
(XTerra® C18, 20 x 50 mm) eluting with HO/MeOH/1% aqueous HCO,H (90/5/5 to
10/85/5). After a TFA-DCE solution (1-_1, 0.6 mL) was added to the purified
material, the mixture was left at room temperature for 1.5 h. Then the mixture was

concentrate in vacuo to afford the desired product.

EXAMPLE 10
4-[({[5-FLUORO-2-(3-METHOXY-5-METHYL PHENOXY)PYRIDIN-3-
YLICARBONYLIAMINOMETHYL|BENZOIC ACID

o

MeOt\

Observed MS (ESI) m/z 411.01 (M + H)*
Exact Mass caled for C22 H19 F N2 O5: m/z 410.13

EXAMPLE 11




WORI0SARBBNYL} AM NO) METHYLI BENZO C ACI D Cbser veriCTvVE32004/002735
(ESI') mz 407.05 (M + H + Bgact Mass calcd for C23 H19

10
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25

EXAMPLE 13 15 4-(({
[ 2- (2, 3- DI HYDRO | H | NDEN- 5- YLOXY) - 5- FLUOROPYR! DI N- 3-

F N2 04: mz 406.13 20 EXAVPLE 14 4-[({ f
2- ( Bl PHENYL- 4- YLOXY) - 5- FLUOROPYRI DI N- 3-
YB#[O‘RRBMHMARDRBEDE]XIYL BEENKQTRQPK(HIDHWB 25 bser ved
O 1021508
for C26 H19 F

04: rﬂz 442 13 EXAI\/PLE 15 44(f
f 2- 3- CHLORO 4- METHYLPHENOXY) - 5- FLUCROPYRI DI N- 3-

YLI ONYLI AM NO METHYLI BENZO C ACID 0 G (Observed M5
n12 414.96 (M + H)+ Exact Mass calcd for C21 H16

MPLE 16 4- 1(
é)b(s%”%d %{E{WW £ TP UOROPYRI DI - 3-
YIEJX%WEI}C&\%MU\ETWLF BENGQ o/zA0006"', O F'v-F

Cbserved M5 (ESI) mz 402.97 (M+ H+ 15 Exact Mass
calcd for C20 H13 F3 N2 04: niz 402.08 EXAMPLE 17

4+ -k 45 CYCLOPENTYLPHENOXY) - 5- FLUOROPYRI DI N- 3-
Y AM NO) METHYLI BENZO C ACI D

4-[({12-(3-CHLOROPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYLIAMINOOMETHYL |IBENZOIC ACID

o

<N

Observed MS (ESI) m/z 400.96 (M + H)*
Exact Mass calcd for C20 H14 Cl1 F N2 O4: m/z 400.06

EXAMPLE 13
4-[({[2-(2,3-DIHYDRO-1H-INDEN-5-YLOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYL}AMINOYMETHYLIBENZOIC ACID

So

5

Observed MS (ESD) m/z 407.05 (M + H)*
Exact Mass caled for C23 H19 F N2 O4: m/z 406.13

EXAMPLE 14
4-[({[2-(BIPHENYL-4-YLOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYL}AMINOYMETHYLIBENZOIC ACID

Ph
Observed MS (ESI) m/z 443.03 (M + H)"



,.C0 20 0 O Coserved M5 (ESI) mz 435.05 (M + H)+

Exact Mass calcd for C25 H23 F N2 04: nfz 434.16
WE20MMeLEB0E8 25 4- (({ PCT/IB2004/002735

[ 5- FLUORO 2- ( 3- METHOXYPHENGXY) PYRI DI N- 3-  YLI CARBONYL |

AM NO) METHYLI BENZO C ACI D WD 2005/ 021508

PCT/ | B2004/ 002735 73 W Cbserved M5 (ESI) mfz 397.01

( Kixactpylass erlgd fonBAsHEXQF N @hrm&H2HB7 F N2 05: i z

396.11 5 EXAMPLE 19 4-({

[ (5- FLUORG 2- PHENOXYPYRI DI N- 3- YL) CARBONYLI AM NO

} ¥XIAMPIBENEO C ACID s° 0 Qobserved Ms (ESI) nfz 367.01

(M+ H+ 10 Exact Mass calcd for C20 HI5 F N2 04: m z

386 (M2 EXAWBLOR 0! -METHYLPHENOXY)-5-FLUOROPYRIDIN-3-

3 Y vcliﬁé%, 15 (bserved MS

(EQk) mz 385.02 (M+ H)+ Exact Mass calcd for C20 H14
F2 04: mz 384.09 EXAVPLE 21 20 4-{

{ ({ ZZTy4- ( BENZYLOXY) PHENOXY!I - 5- FLUOROPYRI DI N- 3-

Yidi BONYL) AM NO METHYLI BENZO C ACID Ph , O

Observed MS (ESI) m/z 414.96 (M + H)*
Exact Mass caled for C21 H16 C1 F N2 O4: m/z 414.08

10 EXAMPLE 16
4-[({[2-(3,5-DIFLUOROPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYLIAMINOMETHYLIBENZOIC ACID

o

L,

Observed MS (ESI) m/z 402.97 (M + H)*
15 Exact Mass calcd for C20 H13 F3 N2 O4: m/z 402.08

EXAMPLE 17 _
4-[({[2-(4-CYCLOPENTYLPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYLIAMINOYMETHYLIBENZOIC ACID

o

20
Observed MS (ESI) m/z 435.05 (M + H)"

Exact Mass calcd for C25 H23 F N2 O4: m/z 434.16

'EXAMPLE 18
25  4-[({[5-FLUORO-2-(3-METHOXYPHENOXY)PYRIDIN-3-
YLICARBONYL}AMINOYMETHYL]BENZOIC ACID




weons0BAM4/ 002735 74 EXAVPLE 22 4-1({

10

15

20

25

bserved M5 (ESI) mz 473.04 (M + H)+ Exact Mass cal cd
for C27 H21 F N2 05: nlz 472.14 25 WD 2005/ 021508

f 5- FLUORO- 2- ( 3- FLUOROPHENOXM PYRI DI N- 3-

YLl CARBONYLI AM NO) METHYLI BENZO C ACID F 5 Qobserved M
(ESI) mz 385.02 (M+ H)+ Exact Mass cal cd for C20 Hl4
F 04: m z 384.09 EXAWPLE 23 4-{({

12- £3- ETHYNYLPHENOXY) - 5- FLUORCPYRI DI N- 3- 10

YLI INYL} AM NO) METHYLI BENZO C ACI D co Cbserved M
(ESI)'mz 390.98 (M + H)+ Exact Mass cal cd for C22 H15
F OWReff4d MS ESIPO/ZI39TDIEXAVRDE 24 4-f

[ 2- (2- CHLORO- 5- METHYLPHENOXY) - 5- FL YRI DI N- 3-
YErexRdegericd A () ETEVIA BN Ad D X10 A oser ved
M5 (ESI) mz 414.96 (M + H)+ 20 Exact Mass cal cd for
C21 H16 A F N2 04: mz 414.08 EXAWPLE 25 4-1({ f

2 XA NHIIRD 4- FLUCROPHENOXY) - 5- FLUOROPYRI DI N- 3-

METHYLI BENFO C ACID Y -A 25 F WO

2de5 [ G HIHIRBSrPHEDEHMY BYBHIEN-3 75

YL)CARBONYLJAMINO IMETHYL)BENZOIC ACID

Observed MS (ESI) m/z 367.01 (M + H)*
Exact Mass calcd for C20 H15 F N2 O4: m/z 366.1

EXAMPLE 20
4-[({[5-FLUORO-2-(2-FLUOROPHENOXY)PYRIDIN-3-
YL.JCARBONYL}AMINOYMETHYLIBENZOIC ACID

o

<
Observed MS (ESI) m/z 385.02 (M + H)*
Exact Mass calcd for C20 H14 F2 N2 O4: m/z 384.09

EXAMPLE 21
4-{[({2-[4-(BENZYLOXY)PHEN OXY1-5-FLUOROPYRIDIN-3-
YLICARBONYI)AMINOIMETHYL}BENZOIC ACID

o

Ph._O
Observed MS (ESI) m/z 473.04 (M + H)"
Exact Mass calcd for C27 H21 F N2 O5: m/z 472.14

PCT/IB2004/002735



bserved M5 (ESI) nmlz 418.95 (M + H)+ Exact Mass cal cd

for C20 HI13 A F2 N2 04: mz 418.05 EXAMPLE 26 5 44(f
W@ 2005821588 6- DI FLUOROPHENOXY) - 5- FLUOROPYRI DI N- 3PCT/1B2004/002735

YLI CARBONYL} AM NO) METHYLI BENZO C ACI D 1-11-10

bserved M5 (ESI) nmlz 402.97 (M + H)+ Exact Mass cal cd

for. C20 H13_ F3 N2 04: mz 402.08 10 EXAMPLE 27 44(f f

2%&B&E£§L|ENOXY) 5- FLUCROPYR! DI N- 3-

Bnfs1l5 Qobserved M5

P 3 d for C22 H19

F MMBONXBAMM\E}E&MEIMZQM ACID

f 2- (3, 4- DI FLUOROPHENOXY) - 5- FLUOROPYRI DI N- 3- 20

YL”]Q%ARB(]\IYLI AM NO) METHYLI BENZO C ACID F (observed MS

(E mz 402.97 (M+ H)+ Exact Mass calcd for C20 H13

F3 4: mz 402.08 25 EXAMPLE 29 4-1

f ({5- FLUORO 2- f 3- ( TRI FLUOROVETHOXY) PHENOXYI PYRI DI N- 3-
5 YIObseGARBGNASIAM AN NMETENY L H)*BENZO C ACI D WO

2005/ 021508 PCT/ 1 B2004/ 002735 76 F3CO Cbserved MS

( E3pst Mpss calsd forCIRHL4 By N2EQ4& /8¢ 0% al cd for C21 H14

F4 N2 05: m z 450.08 5 EXAMPLE 30 44(f f

5- FLUORO 2- (4- FLUORO 3- I\/ETHYLPHEI\IOXY) PYRI DI N- 3-

EXAMPLE 23

4-[({[2-3-ETHYNYLPHEN OXYLS-FLUOROPYRIDIN-}
10 YLICARBONYL}AMINOYMETHYLIBENZOIC ACID

A

Observed MS (EST) m/z 390.98 (M + H)*
Exact Mass calcd for C22 H15 F N2 0O4: m/z 390.1

15 EXAMPLE 24
4-[({[2-(2-CHLORO-5- METHYLPHENOXY) 5-FLUOROPYRIDIN-3-
YL]JCARBONYL} AMINO)METHYL]BENZOIC ACID

o

/@CI

Observed MS (ESI) m/z 414.96 (M + H)*
20  Exact Mass calcd for C21 H16 CI F N2 O4: m/z 414.08

EXAMPLE 25
4-[({[2-(3-CHLORO-4-FLUOROPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYLIAMINOMETHYL|BENZOIC ACID

o

P

25 F




woll@se2is0@ 04: mz 398. 11 EXAMPLE 31 4-f ({ f PCT/IB2004/002735

10

15

20

25

YLI CARBONYL} AM NO) METHYLI BENZO C ACID F (bserved M
(ESI) mz 399.02 (M+ H+ 10 Exact Mass calcd for C21

2- ( Bl PHENYL- 3- YLOXY) - 5- FLUCROPYRI DI N- 3-
YLI CARBONYL} AM NO) METHYLI BENZO C ACI D co 15 Ph

Chserved MS (ESI 443. 03, (M + H) + Exact Mass cal cd
f&bS@ZSdMﬁg(E&WZdﬂS?%( 449713 EXAMPLE 32 20 4-f (f f

S 25 Q@T%@Wﬂ{ NEXXLRYR! b, M1 805 YL CARBONYL}
A&#%H@LI BENZG G AG D Observad V& CESI) miz 381.00
(M+ H+ Exact Mass calcd for C21 H17 F N2 04: m z
380, 12 25 WD 2005/ 021508 PCT/ | B2004/ 002735 77 EXANPLE

3 - ( 3- ACETYLPHENOXY) - 5- FLUORCPYRI DI N- 3-
Yh'- ORI SIEEG A

Qose T . Mass cal cd

f ofL]CARBAIN YE} AMINE)MHETH YOBENZ GEXANPIE 34 44( f :
[ 5- FLUORO 2- ( 2- NAPHTHYLOXY) PYRI DI N- 3- 10

YLTSGARBONYLI AM NO) METHYLI BENZOI C ACI D ' npo Cbserved MS

(Es@rmZ 417.03 (M + H) +

Observed MS (ESD) m/z 402.97 (M + H)*
Exact Mass calcd for C20 H13 F3 N2 O4: m/z 402.08

EXAMPLE 27
4-[({[2-(3-ETHYLPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYL}AMINOYMETHYL |IBENZOIC ACID

o

¥

Observed MS (ESI) m/z 395.06 (M + H)*
Exact Mass calcd for C22 H19 F N2 O4: m/z 394.13

- EXAMPLE 28
4-[({[2-(3,4-DIFLUOROPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYL}AMINOYMETHYLIBENZOIC ACID

oS

F
Observed MS (ESI) m/z 402.97 M + H)*
Exact Mass calcd for C20 H13 F3 N2 O4: m/z 402.08

EXAMPLE 29
4-{[({5-FLUORO-2-[3-(TRIFLUOROMETHOXY)PHENOXY]PYRIDIN-3-
YLICARBONYL)AMINOIMETHYL }BENZOIC ACID




WG 2E00RG 2- ( 1- NAPHTHYLOXY) PYRI DI N- 3-

10

15

20

25

Exact Mass calcd for C24 H17 F N2 04: nlz 416.12 15
EXAVMPLE 35 44(f ({ f

YLI CARBONYLI AM NO) METHYLI BEMZO C ACID Al o Cbserved M

(ESI) mz 417.02 (M + H+ 20 Exact Mass calcd for C24

HL7 F.N2 04: mz 416.12 EXAMPLE 36 4-{ (({

2-[ (MLO?O 1- NAPHTHYL) OXYI - 5- FLUORCPYRI DI N- 3-

YL} CAl L) AM NO METHYL} BENZOI C ACID 25 O WO

2():0@6 08 PCT/ 1 B2004/ 002735 78 Observed Ms (ESI)
450. 98 (M + |—|)+ Exact Mass calcd for C24 H16 O F

NZ)tQérvemf\/IS@l BWHM_:@% 44(f f

2- ( 3- BENZOYLPHENQO, - FLUORCPYRI DI N- 3-

Y Ex@aRdargalcANpNG ’rﬂ?ﬂﬂ‘@e@@m@ 464 1X1 0 0 Ph

bserved Ms (ESI) nlz 471.03 (M + H)+ Exact Mass cal cd

for C27 H1I9 F N2 05: nfz 470.13 10 EXAMPLE 38 4-f (1 f

5HLARD- 1230 2- METHYLPHENOXY) PYRI DI N- 3-

YT'CKR’BUYIVE&AM NO) METHYLI BENZO C ACID 0 15 Observed M5

( B3 [SHTA QRO-B-FMIORQ-3-MER EFY DHEENOXORYRAPINGG H17

F MKk NG 38 Mo MR EiBENZo1c AcD

o

<\

F
Observed MS (ESI) m/z 399.02 (M + H)*
Exact Mass calcd for C21 H16 F2 N2 O4: m/z 398.11

EXAMPLE 31
4-[({[2-(BIPHENYL-3-YLOXY)-5-FLUOROPYRIDIN-3-
YLJCARB ONYL AMINOYMETHYLIBENZOIC ACID
&O

2,
Observed MS (ESI) m/z 443.03 (M + H)*
Exact Mass caled for C26 H19 F N2 O4: m/z 442.13

EXAMPLE 32
4-[({[5-FLUORO-2-(3-METHYLPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINOMETHYL ]BENZOIC ACID

o

S

Observed MS (ESI) m/z 381.00 (M + H)*
Exact Mass caled for C21 H17 F N2 O4: m/z 380.12

PCT/IB2004/002735



4-f (1 f5-FLUORO 2- (QUI NCLI N- 8- YLOXY) PYRI DI N- 3- 20
YLI CARBONYLI AM NO) METHYLI BENZO C ACI D Al 0 Observed M5

w@ Essp21sdg 418. 01 (M + H)+ Exact Mass cal cd f opCZBER0641692735

10

15 -

20

25

F N3 04: mlz 417.11 25 EXAMPLE 40 4-1 [(l 5-FLUORO 2-f
4- (2- METHYL- 1, 3- THI AZCL- 4- YL) PHENOXYI PYRI DI N- 3- YL }

Wm METHYL | BENZO C ACI D WO 2005/ 021508

= 02735 79 Cbserved M5 (ESI) nfz 463.96 (M
+ 41 2@3@&@*1%%@}@@1@%3(\5 QIFL%RU%&REDBB 04 S nlz

4b5 10 5 EXAMPLE 41 -

RO -r; IB8ZYIG BXIDPYRI DI N- 3-

YLL.CARBONYL) AM Nq I\/ETHYL} BENZO C ACID W~ O (bserved
d&Sl) mz 435.97 (M+ H+ 10 Exact Mass cal cd for

2 5 F2 N3 04: mz 435.1 EXAMPLE 42 4-[ ({

[ 5- 2- (4- PYRI DI N- 2- YLPHENOXY) PYRI DI N- 3-

YL] CARBONYL} AM NO) METHYL1BENZOI C ACI D 15 Cbserved M

(bl S E Al B s for o i

[ ExGHLNRS Atdd 4o CRORDPHENOXY) MAA0Y. Nt 3- YL] CARBONYL}
AM NO) METHYL] BENZOI C ACID 0 € COR2H WD 2005/ 021508

PCT/ 1 B2004/ 002735
EXAMPLE 34

4-[({[5-FLUORO-2-(2-NAPHTHYLOXY)PYRIDIN-3-
YLICARBONYL}AMINOYMETHYL|BENZOIC ACID

Observed MS (ESI) m/z 417.03 M + H)*
Exact Mass calcd for C24 H17 F N2 O4: m/z 416.12

EXAMPLE 35
4-[({[5-FLUORO-2-(1-NAPHTHYLOXY)PYRIDIN-3-
YLICARBONYL}AMINO)METHYLIBENZOIC ACID

o

Observed MS (ESI) m/z 417.02 M + H)*
Exact Mass caled for C24 H17 F N2 O4: m/z 416.12

EXAMPLE 36
4-{{({2-[(4-CHLORO-1-NAPHTHYL)OXY]-5-FLUOROPYRIDIN-3-
YLICARBONYLH)AMINOIMETHYL } BENZOIC ACID

Cl




80 STEP 1. Methyl 44(f ({
15-chl oro- 2- (4-f 1 uorophenoxy) pyri di n-3- vyl | carbonyl }

waeioso)1set hyl | benzoate To a stirred sol uti on OPCT/IB2004/002735

10

15

20

25

5-chl oro-2- (4-fl uor ophenoxy)gni cotinic acid (150 ng,
0.56 mmol), nethyl 4-(am nonethyl)benzoate

hydrochl oride (136 ng, 0.67 mmol), and 5

t Obseervgd M GFST 0/z300M8 (M+2) nmmol ) i n di chl or onet hane

{ ExpvS EeBR fe A B ERE NAD BRSNS YOG The

resulting mxture was warnmed to roomtenperature and
stirred for 16 h. The m xture was diluted with
___Jﬂﬁﬁﬂiibane (50 nL) and washed with 1 N

hygrgggl% geous sodi um

: PR brine (30 10
n@mx&’@cﬁngﬁmmmwmmwﬂmbmgtnﬂagnesI um
sultate, and concenirated under reduced pressure. The -
reSidue was purified by flush colum chromatography on
siljica gel eluting with hexane/ethyl acetate (2:1) to
afé55 ng (67% of the title | conpounds as white
sol Irdsf, H-NVR (CDC13) S 8.59 (1H, dd, J = 2.6, 0.9
Hz), 8.26- 8.17 (1H, m, 8.13 (1H, dd J =28, 0.9
Hf))b,ser&ed)MS(GEﬂD m/z 4V 1:03gM+HDJ , 7. 41 (2H d, J = 15

J

S Exert biss calrd tqs el S Falosn i 1 Taza i

3

H-. STEP 2. 4-[({

[ 5- Chl oro-2-(4-fl uorophenoxy) pyridin-3- 1
ciDbﬂWTﬂHh&Bno)nethylIben20|c acid 20 A m xture of

) pyri di n-3-
‘ >§y 154 nmy,

OﬁWCMdNYL%NﬂMﬁWTH‘PHB(E&Zmd ACHBt hanol (2 nt),
and 2 N sodium nydroxi de (2 nL) was stirred at room
t erature for 4 h. The m xture was poured into 1 N
hyd ochloric acid (30 mL.), and extracted with ethyl
te (50 nL). The organic |ayer was dried over 25
nagnesiun1su|fate and evaporated. The residue was
pmbhédvechmy(EB[[)Gn/z[%ilml(Mgrmfhane / ethyl acetate

(1:2) e 66% of the title conpound as
KRG %ﬂSuC {)E/B@%) m/g3§043 (1H, t, J = 6.0
Hz), 8.29 (1H dd J = 1.5 Hz), 8.22 (1H, dd, J
=2.6, 1.5 Hz), 7.88 (2H, d, J =8.1 Hz), 7.47 (2H d,

JEXAVIPLERY , 729726 (4H m, 460(2H d J =6.0
Hz): M5 (UEST& 401 %) (M- H)
AU [5-PLUORO-2{SUINOL YL XYEYRIDIN 3-

YLICARBONYL}AMINOYMETHYL]BENZOIC ACID
‘E\O
N

a

X

Observed MS (ESI) m/z 418.01 (M + H)*
Exact Mass calcd for C23 H16 F N3 04: m/z 417.11

EXAMPLE 40
4-{[({5-FLUORO-2-[4-(2-METHYL-1,3-THIAZOL-4-YL)PHENOXY]PYRIDIN-3-
YLICARBONYIHYAMINOIMETHYL |BENZOIC ACID




WO'RdoSARBBNYL} AM NO) ETHYLI BENZO C ACI D 0 Cl COPCHIB280HAR2735

10

20

EXAVPLE 44 WD 2005/ 021508 PCT/ | B2004/ 002735 81
4-1(1S)-1-({ [5- CHLORO 2- ( 4- FLUOROPHENOXY) PYRI DI N- 3-

1. 4-((1S9)-1-{ [(Benzyl oxy)marbonyll am no I
et hyl ) benzoic acid 5 To a cooled (0 C) mxture of
4-[(1S) - 1- am noet hyl ] benzoic acid (Chem Eur. J. 1999,
5»<%p95 16.2 g, 98 nmol) and 2 N sodi um hydr oxi de
aquggus solution (100 nL) was added benzyl
oformate (20.5 g, 120 mmol ) dropwi se over 30 min
perifjod followed by the addition of additional 2 N

gL m hydr oxi de aqueous solution (70 nlL). The
reaction nmixture was stirred over ni ght at room

t era h O,acidi.fied to pH 1 with
cgﬂg@ﬁ?4§#;@£ﬂ§@&6§ﬁ5§ P@ id. The rgsulting
pEﬁ&étmﬁs@%@lcw&cﬁm@Fm owsshgdsgd th water (100 ni),

and then vacuumdried to yield 26 g (88% of the
title conpounds as white solids: HNW (CDC13) S 7.95

( = 8.1 Hz), 7.40-7.15 (7H, m, 5.12-4.94
(M%z(m br.s), 1.40 (3H, d, J = 7.0 Hz); MBS
(B 012800 A Ms I ORORRANDYIN. 1) XS |BYREDA3.
tert-Butyl 4-7{( I S)-1I- { [(benzyloxy)carbonylT am no
} YatIARBON YAt MINO | MEIG ik | BEENSOIA ALIDS) - 1- {
[(pgafyloxy)carbonyl] am no) ethyl)benzoic acid (step
7 g, 12.4 mol) and benzyl tri et hyl anmoni um
e (3.0 g, 13 mol) in N, N dinethylacetam de
( ) was added anhydrous potassium carbonate (47
349 20 mmol) followed by 2-brono-2-nethyl propane

(89 g, iLng mxture stirred for
Q%HCIXF‘?% @E?)Aglf ‘Fgg)go(s/fﬁ %o room tenperature, the
L 3§Et'1\9£!;s A FAM 3PS POMBAsH: i a36q] d water (500 ni)

er stirring. The resulting solution was extracted
with ethyl acetate (500 nlL). The organi c phase was

mgéhed &jih water (300 nL) and brine (200 nL), dried
( ate), and evaporated. The 25 residue was
Pyt frs 8o (RYROLUENP ERITHIINS %ﬂmﬁegmpmmm silica gel

(150 Q) eluting
YL]CARBON YLLAMINO)METHYL]BENZOIC ACID

Observed MS (EST) m/z 444.00 M + H)*
Exact Mass calcd for C25 H18 F N3 O4: m/z 443.13

EXAMPLE 43

4-[({[5-CHLORO-2-(4-FLUOROPHENOXY)PYRIDIN-3-
YL]JCARBONYL}AMINO)METHYL]BENZOIC ACID
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20
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30

wi th hexane/ ethyl acetate (3/1) to afford 3.48g (79%

of the title conpounds as white solids: H NVR (CDC13)
w@2005021502H, d, J = 8.3 Hz), 7.44-7.24 (7H, n)PCT/IB2004/002735
5.15-4.99 (3H, n), 4.88 (189 br.s), 1.58 (9H, s),

1.47 (3H, d, J .0 Hz). WD 2005/021508

PIBZOO4/ 002735 82 STEP 3. terst -hButyI

E:En%g a 'ng) thy/l flzc!ate} ethyl )benzoate (step 2,

3 T8a Gtirr8d 8olmioh Jofi Ficidors-2{4+l@oropherdixhanedtin(2 50161-()1 5@mek, 0.56
acetic acid (25 nL) was added 10% pal | adi um car bon

( Ao, mgihyl #r{émrﬁomqh@bm@aa hydrechlepider plgi mg, 0.67 mmol), and
n@ﬁg%ﬁxﬂ{e 0,3 qrm]g 51241 H’gﬁgl}rgxy gaﬁlgpor?etﬁz% (? nf%as acpd%d 2-bromo-

I'umcatalyst " was re and
V\ﬂsélﬁﬂpymdlhlunﬁtdﬁﬂﬂﬁbrob&ﬁ& 3p. mEhQ) 44 Intrhél) &atVB®E. The resulting
concentrated under reduced pressure and the residue
WX Pse tMap M:fm@ﬁd e foRre ferapdrgiureaand siiseq ﬁc@rolﬁm) el mixture was
S%thlil{eahe or Ch oromeﬁ a{slaolgﬂge & gvue}g) w1t§ ]'[Jhll 8}_’&5&3‘901‘10 acid (30

nic Ase Was epara _
a%ﬂ@o Hz&ux&fhﬂsﬂuwﬁ s@amhaﬁy@sgam ¢dibaktydol@est @soeml L Qle brine (30

. The conmbi ned organic extracts were washed with
brnﬁlﬁe Tho®rganic lami ‘ﬂirsl @pd(@isH magnesinm sulyte, andconicentrated under

congent rat d oL 0T 9 of itle

n%lgﬁn §53E Whl res1 4P dsagﬂS l‘\{%\lﬁ b &%Eéjothgn% Cgﬁor?aﬁ%raphy on
d,sﬂ}la geﬁelﬁtlﬁg )Mlthﬁl&&leﬂéihyl adetatk (2:18t3 affo}d 195 ﬁ%‘ of the title
(1H, 6,6 Hz), 1.80 (2H, br.s),
s)comjnoﬁﬂis(aS H(hn@l sol]ds= '8 NMRz()CD15 STEP (4H, terkt = ILG, }0[9 Hz) 8.26-

g@ 5- Chl or o- 2- (4-f | uor ophenoxy) pyri d
|8+ A1 813 BHEt8) EER Dtz 808 GHeddd £ i8¢l HM&Q@H d,J=

‘é‘f%il RESP %%QPEQ(?%?" ' 296l O 88 D5LEMBSAEECL): RES ddh myz 415
5(m91)‘0423 (¥r-fHnpor ophenoxy) nicotinic acid and

tert-butyl 4-[(1S)-1- 20 am noet hyI]benzoate (step 3):

H NVR (CDC13) 6 8.54 (1H, d, J = 7 Hz), 8.14 (1H

br, J =27

5 yBBarbdl ) @inoynemlIbdnzole Qi) , 1.59 (3H, d, J = 7.0
Hz), 1.58 (9H, St) M5 (ESI) mz 415 (M + |—|)+ 25 STEP
5A 4-[ igyre] - ({ methyl 4-[({[5-chloro-2-(4-fluorophenoxy)pyridin-3-

;gf_ll]%jr 8rt1)ﬁ;%ningzl)nﬁetlyﬁfbggzmg&oéyel)ply r159lmg ?0 3’)’ &?rtgtg) rMdroi:uran (2

enzoil
mL), methanol (2 mL), and 2 N sodium hydroxide (2 mL) was stirred at room

temperature for 4 h. The mixture was poured into 1 N hydrochloric acid (30 mL),
and extracted with ethyl acetate (50 mL). The organic layer was dried over
magnesium sulfate and evaporated. The residue was purified by TLC
[dichloromethane /ethyl acetate (1:2)] to give 98 mg (66%) of the title compound as
white solids: H-NMR (DMSO-dg) 69.13 (1H, t, J = 6.0 Hz), 8.29 (1H, dd, J = 2.6,
1.5 Hz), 8.22 (1H, dd, J = 2.6, 1.5 Hz), 7.88 (2H, d, J = 8.1 Hz), 7.47 (2H, d, J = 8.1
Hz), 7.29-7.26 (4H, m), 4.60 (2H, d, J = 6.0 Hz); MS (ESI) m/z 401 (M + H)", 399
(M- H).

EXAMPLE 4
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Trifluoroacetic acid (10 nL) was added to a sol ution

of tert-butyl 4-[(1S)-1-({[5-

w@kiosootsas (4- f 1 uor ophenoxy) pyri di n- 3-yl ] car bongdT/iB2004/002735
am no) et hyl | benzoate (stepgd, 2.1 g; 4.3 mol) in

di chl oronmet hane (30 nL). The reaction m xture was

stirred at room 30 teﬁerature until the starting
[ ElS)-d H({ {/ﬁaQPHJQRQﬂr(A

HRROPHENOX YH2AYREPINBt and

renoved under
ﬁib ified by flush

S|I|cacge colunn chromat ography on silica gel (50 g)
el 05/ 021508 PCT/ 1 B2004/ 002735 83 with

dic pet hanol (20/1) and recrystallization
(et hyl Jacet at e- &llsopropyl ether) to give 1.24 g,
(86% the title conpounds as white crystals: np
198.2 ¢ 1H NWR (CDC13) 5 8.56 (1H, d, J = 2.6 Hz),
8.16 (1H, br.s), 8.14 (1H, d, J = 2.6 Hz), 8.07 (2H,
dSTHEPH. 8.(3 SHa){[(Bend@ok Pehrbanyl hnen@ethyHbenzorc 49d 7. 12

4H, , 5,30 3H, . d = 7.
5 cobleg 2S5 e o i) St Fincababagebicii B, Bung 1999
45 11({9@4- g9 g. 98 mmol) and 2 N sodium hydroxide agueous solutlon (100 mL) was
ORO- 21 3- (1, 3- TH AZQOL- 2- YL) PHENOXY] PYRI D

YM@AMMYL)CWM@TH\(B@ BEAZ QR m@bD OroPivit0 O&TEEBU @@BHperiod

tert-B | S di n-3
clISy A o B Rt S Rrip AL EhrERIE afisPrbsolgfon (10
2npndi ¢hd %a%ﬂbﬁ; %‘xﬂir@ v@a%' ‘gu{egy@venggmn rook? @€mpdrdture and then
5539, 1.92 q, and tert-Dbutyl

4adidifisy {derﬂl wubthgde]ﬂmnd badrecllenanpiie THe stselting preciphbtate was

3 G@erégsw § Tty P L A e A8k il o li26 g (88%) of
R Mgt R e b S DU T L1 o,

hy%aﬁ £ & ) 5(1% £94 1, 1R), 29900 H), br3Nd 40 Gty 1), Ms
fter bei ng stirred overni'ght, the réaction

\/\/@SSImmw(BMl&yH)IM(MdHDLon of saturated sodi um

bi car bonat e aqueous solution (100 nm.). The

STEP 2. tert-Butyl 4-((15)-1-{[(benzyloxy)carbonyl]amino }ethyl)benzoate

To a solution of 4-((LS)-1-{[(benzyloxy)carbonyl]amino }ethyl)benzoic acid (step l,.
3.7 g, 12.4 mmol) and benzyltriethylammonium chloride (3.0 g, 13 mmol) in N,N-
dimethylacetamide (100 mL) was added anhydrous potassium carbonate (47 g, 340
mmol) followed by 2-bromo-2-methylpropane (89 g, 650 mmol). The resulting
mixture stirred for 24 h at 55 °C.  After cooling to room temperature, the reaction
mixture was poured into cold water (500 mL) under stirring. The resulting solution
was extracted with ethyl acetate (500 mL). The organic phase was washed with
water (300 mL) and brine (200 mL), dried (sodium sulfate), and evaporated. The
residue was purified by flush column chromatography on silica gel (150 g) eluting

with hexane/ethyl acetate (3/1) to afford 3.48g (79%) of the title compounds as white

solids: 1H—NMR (CDCl3) §7.95 (2H, d, J = 8.3 Hz), 7.44-7.24 (TH, m), 5.15-4.99 (3H,
m), 4.88 (1H, br.s), 1.58 (9H, s), 1.47 (3H, d, J = 7.0 Hz).



20 aqueous | ayer was extracted wth dichl oromet hane
(50 mL x 3) and the conbined organic |ayers were

wor®hezises t h brine (100 nmL), dried (sodi um sul PEL/E2004/002735
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and evaporated. The remai dnhg residue was purified by

flush col um chronmat ography on silica gel (100 g)

elutino Wt h d|chloronethane/ethyl acetate (20/1) to
LEPS. gert; Bytyl A416b%)- liamingethyl “Lot-npounds as white

salids: 1H NVR 13 1H, d, 5 Hz
SQ[l Fo (1 é l(“%2: Oﬁ“ﬁ‘gg (2M d 7 bg‘ >§ J a1+
‘ﬂ@eﬁ@l’d}xyﬁ:arbbnyl]&n&ol}'lit)lyl)t&nﬁdate (sltéIb 2 CB 48] g‘9 3. Iﬁrnb‘la)m a mixture

533(1H dg, J’ =7.2, 7.0 é J=17.0
Hof eth_gnglg(ZégpL) and acsepcig (25 ém;) BaY 941 ed 10% palladium‘carbon (400 -

7 BB 5 M55 S Bl 685 o FIREY i drogen

}%ﬁﬁ@@ﬂ&’ﬂe) afl'hél ABidiin ddﬂzﬂ OdsCrefndVied L B4r Elt@ftion and washed with
tert-butyl 4-((1S)-1-{ (2 5-di chl oropyri di n- 3-

y Ie)lmaﬁlbbhw 1}1me His) Bitrya yee ﬁg@@[nga(egt l@pjiel]_ redpped pegssure and the

g et e, PNEAR <0, e TP P pnfPgndtudd sodium

dlmmlaeeardw&rsosolut;’onz(zdo aZidp hasphRsinie phBEMas shdraled and the
0.75 mmol ) 1n toluene (2 nlL) was stirred at 110 C for

5 afjueons tphaser wapearaceid wish vl acetple 84 inglue Vidis combpined organic
I /
( ﬂ(%ﬁtls f Vgergf ]wgskbe% S§t%0|br1 e (;265 %ﬁ‘% f g%(ﬁyclneﬁcgo% ¢t sulfate), and

R A g ERSR) P o

(RHDGQ) 5 7990H,. B3I £ 88, H).7.39.(38; d, BE § BHz),M.22-4.1341H, dq, J =

10 7.20 (2H, m), 5.42-5.32 (1H 822? 1.61-1.57 (12H,

m7-3, 85 MBS 802 H, 839, (4 @Ha)s% 1.3853H., M = 619 Hz). STEP 3.

4-{(1S)-1-[({5-Chloro-2-[3-(1, 3-thiazol -2-yl) phenoxyl p

yridin-3- yl } carbonyl)am no] ethyl } benzoic acid

15THIe tidl e Gommend Wasm)ePa|sedhiae-diNgorbshdnbRy)pyridin-3-

procedure descrl ed in step 5 of Exanple 44 from
e{5-ch|oro-2 [3-(1,3-thiazol - 2-

htﬁr %%ﬁ)oééld %ars], H?_’E C%be@iutg mé)ng dtlie'_ae!,séribeji in step 3 of
2. E&ah{&}ﬂe 1 @ro%ﬁs%mbﬂo 0 24 flud)ophSndkyBedtihié dkid Al ,tert-bugd 4-[(15)-1-
7.90-7.85 (3H, m, 7.58-7.52 (I'H m, 7.48-7.45 (

m)a,nnzoe's@yllbl;hzdhxe (dtepjs) HSNB/I}HZ(IDCE) 898 34 (an (dWH=2F HZX(B 14 (1H,

5.44-5. 34 ng &Ag J Hz);: NS ( h

mibz-sH 8ol 3(( +d,|.1) 2747, (b 2H, d, 7=83 Hz), 7.39 (2H, d, J = 8.3 z),7.17-
7.11 (4H, m), 5.36 (1H, dq, J = 7.2, 7.0 Hz), 1.59 (3H, d, J = 7.0 Hz), 1.58 (9H, s);

MS (ESD) m/z 415 (M + H)".

STEP 5. 4-[(1.5)-1-({[5-Chloro-2-(4-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid
Trifluoroacetic acid (10 mL) was added to a solution of tert-butyl 4-[(1S)-1-({[5-

Chloro-2-(4-fluorophenoxy)pyridin-3-yljcarbonyl }amino)ethyl}benzoate (step 4, 2.1
g; 4.3 mmol) in dichloromethane (30 mL).. The reaction mixture was stirred at room
temperature until the starting material was fully consumed (4 h). The solvent and
most of the trifluoroacetic acid were removed under reduced pressure. The residue

was purified by flush silica gel column chromatography on silica gel (50 g) eluting



H -. EXAMPLE 46 4- { (1 S)-1-[({
5- CHLORO 2- [ (5- CHLOROPYRI DI N- 3- YL) OXYI PYRI DI N- 25 3YL

W0 200468ENYL) AM NO ETHYL } BENZO C ACID O SCI pEITER004/002735
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25

5-Chl oro-2-[ (5-chl oropyridigs 3-yl)oxylnicotinic acid A

m xture of 2,5-dichloronicotinic acid (Syn Commun.

1989, 19, 553- 9, 500 ng, 2.6 mmol),

3Gl dicbloBrheybmesmeshanio (Zﬁ)él)(amozremstal@zatlcrmf@th)yl a@@ﬂ@pénsopmpyl

bronze 005/ 021508 PCT/ | 2004/0 2735
sstfwfaofl%gl%%“%égg%ma ¢t FRnPQyngs 2 cm?s mp 198.2 °

R RS IR £ AR 30 Pl Bl Bwﬁ& 14 (Hly gl = 26 Ha),

f073(f2@f drhe g 5 epgti mﬁm Xt HJLes ¥ f .19 @f190(4Hh59U9h6% 30 (1H,
pad of Celite(r) and the'filtrate was concentrated

The), 1 ©3i(BHed, \das7 diHz)t ™8 (EBI)hn/mﬁtlér(M&tBI)hM)l?,aMd lihe

m xture was 5 acidified wwth 2 N hydrochloric acid (2

m.). Precipitateed solids were collected by

g X Qi nd dried under reduced presssure at 40 C
to@%Q ng of the title conmpound: i H NWR

(@D@l&)}l#ﬁ( 8-CHLORB-2-p3-( 133 THKA%DL( 2N L) PHENOQX ¥ | RIERIDTOF3-
was not observed: (E & mz 285 (M+ H+. _ 10
S—Pﬁp}CaARB@NYLQAMH\TCHEIHYL}B NZOIC ACID

(15)-1-({5-chloro-2-[(5-chl oropyri di n-3-
| ax Ngﬁg}ﬁ yl | carbonyl)am nol ethyl }benzoate
The - was prepared according to the

proce'%lue desc |%ed in step 3 of Exanple 1 from
5-chl 024(5 chl or opyri di n- 3-yl )oxy] ni cotinic acid

(step 1y apg 1 tert-butyl
4-1(1S)-1-am noet hyl]benzoate (step 3 of Exanple 44):
HIy¥R (CDCL13)1. S 8+a6BulH, d, J =A-@15-1HX2,5-dichloropyridin-3-
855854(1H m 8.42-8.41 (1H, m, 8.13 (1H d, J =

2 Ypcarbpnyllaminelethyibenzople ny, 7.80-7.82 (1H, n), 7.58

(lﬁ a r%lrrgc_ll_ s%lgug E'é&tslcgﬂﬁgrr?{?xc%ﬁg@@ (&% C%ngé Ig]§§9 19, 553-9,

|'|)1+92 480 (ivhol) Hid rerSRER B[(18>-1- a(rrilfﬁdetﬁyl[deﬁzoate (example 44 step 3,
5-Chl oro-2-[(5-chloropyridin-3- |y )oxy]pyridin-3- 20
yl%%@b(ﬂﬂylwm)nﬁl dichlpromesbango (20 Arl)y were successively added 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (2.59 g, 13.5
mmol), 1-hydroxybenzotriazole hydrate (HOBT) (2.07 g, 13.5 mmol), and

Q

triethylamine (4 mL). After being stirred overnight, the reaction was quenched by
the addition of saturated sodium bicarbonate aqueous solution (100 mL). The
aqu.eous layer was extracted with dichloromethane (50 mL x 3) and the combined
organic layers were washed withv brine (100 mL), dried (sodium sulfate), and
evaporated. The remaining residue was purified by flush column chromatography
on silica gel (100 g) eluting with dichloromethane/ethyl acetate (20/1) to afford 2.51¢g
(70%) of the title compounds as white solids: 1H-NMR (CDCl;3) 68.41 (1H,d,J=2.6
Hz), 8.09 (1H, d, J = 2.6 Hz), 7.99 (2H, d, ] = 8.3 Hz), 7.43 (2H, d, J = 8.3 Hz), 6.81
(1H, d, ] = 7.2 Hz), 5.33 (1H, dq, ] =7.2, 7.0 Hz), 1.62 (3H, d, J = 7.0 Hz), 1.58 (9H,
S).

STEP 2. tert-Butyl 4-{(18)-1-[({5-chloro-2-[3-(1,3-thiazol-2-yDphenoxy]pyridin-3-




The title conpound was prepared according to the
procedure described in step 5 of Exanple 44 from

WO e0os/0msvs/ 1 4-{ (1 PCT/IB2004/002735
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S)-1-[({5=chl oro-2-[(5-chl ag4opyri di n- 3-
yl)oxy] pyridin-3-yl } carbonyl)am no] ethyl }benzoate
(step 2): HNWR (DMSO-d6) .8 9.04 (1H, d, J 78

Hz carbosd)aqmipp lethyhl benzpate |—|z) 8.52 (1H, d, J

:g: 8. 34 EI H, d 3{5 J _grfl_‘)%tgr#? 894%(?]8%]1'_'%@ |,(riilch'l'oropymdm -3-

7-yggargor@@]aﬁﬁﬂfb}emyl)bélzaﬂte5(sﬂe@ ( 1178 hg, @4§6mh?d1'} (1,3 thFazol-2-
6.8 Hz), eak COOH was not obser ved ESIP
myDpudR! (62 Hpe, 4930 (mmolH) and EXﬂ(WLbEMITmB&Z iethylamino-1,3-

4-1(15).- 1- 5- ORO- 2- (3- CY. PY I N- 3- .

VelesiRleR i wﬁﬁ%méﬁ% T8 Vo Gb0ER ggluene 2

P@'%@%e@%@??@°c & PnH %eJ\Qng\iapoissﬁvpenl the residue was eluted
| oro- 2- (3-cyanophenoxy)nicotinic acid The title

c onpiicn @ekf\ﬂmrtmomnar exaetdryd acaate ¢4/ ))ao pffockZfi9rmeg (quant.) of the

described in step 1 of 5 Exanple 46 from
2 iBe dpwpberdbas © white pmombiods: (HyINMR:(ﬁJﬁGh) 01889 (149, J = 2.7 Hz),

o b1 By 1P v Fa LGN O Q. 73+

V\@Szof@H QS superh) {\{fﬂ (nE)Sll)slni 37 2281, (M -M§Q@lsli) m/zS53RAM + H)Y,
tert-Butyl 4-

5'56441I(Mer)2 (3- cyanophenoxy) pyr| di n-3- 10 yllcarbonyl 1
am no) et hyl | benzoate The title conmpound was prepared
according to the procedure described in step 3 of

Exgmpl e 1 £rom 5 ghlpi9¢3-didofyrepnenpsyoin- ﬂ%ﬂeﬂb;@ylpyndm 3-

acrd (step l) aTtert -butyl 41
Saeb £ poatie (step 3 of Exanple 44):

8 56 (1H,
tLﬂ% w-)asg) p%xegsacegrﬂln%o t%? pég:@?}tlg(ﬁde(sir’ﬂise%ldil step 5 of
7E§ﬂm51e38 k2 (6hlonm , e 68@5 314 ( Aitsh-10k §5-&n16b=2L[ 2B ,3-thiazol-2-
(12H, 'm; M (ESI) nmlz 476 }-6

yDphenoxy]pyridin-3- yl}carbonyl)ammo]ethyl}benzoate (step 2): H—NMR (CDCl5)
) 8.56 (1H, d, J = 2.7 Hz), 8.16-8.14 (2H, m), 8.07-8.04 (2H, m), 7.90-7.85 (3H, m),
7.58-7.52 (1H, m), 7.48-7.45 (2H, m), 7.39 (1H, d, J = 3.2 Hz), 7.29-7.21 (1H, m),
5.44-5.34 (1H, m), 1.61 (3H, d, J = 6.8 Hz); MS (EST) m/z 480 (M + H)", 478 (M -
H)".

EXAMPLE 46
4-{(15)-1-[({5-CHLORO-2-[(5-CHLOROPYRIDIN-3-YL)OXY]PYRIDIN-
3YLICARBONYIHYAMINOIETHYL }BENZOIC ACID

O
NN
L H
N0 CO,H
“
Neta
STEP 1. 5-Chloro-2-[(5-chloropyridin-3-yDoxy]nicotinic acid

A mixture of 2,5-dichloronicotinic acid (Syn. Commun. 1989, 19, 553-9, 500 mg, 2.6

mmol), 3-chloro-5-hydroxypyridine (404 mg, 3.1 mmol), copper bronze (36 mg, 0.57



STEP 3. 4-[(1S)-1-({
[ 5- Chl or o- 2- ( 3- cyanophenoxy) pyri di n-3- yl | carbonyl |

w@eioso)svhyl | benzoic acid The title conpound WeST/IB2004/002735
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30

prepared according to the pg®cedure described in step

5 of 20 Exanple 44 fromtert-butyl

4-1(1S)-1-({[5-¢chl oro-2-(3-cyanophenoxy) pyri di n- 3-

y I EebbewrPyaidifl) @0npe) béhsiaeld and (Rofissiym qapegate (792 mg, 5.7

o TR et ol 0 oy hepghting gh 7o
7. 84ctibn3hixthfH way) filtbredOthiditgh quipad , of) Celite®0 afit ) the 1fildte was

(3H d, J = 7.0 Hz), a peak of COOH was not observed;
VEopestatedy z The xeqidperwep diluted owithywatgy) (10 mib,) prdnbe mizgire was

4- s1-({ - CHL - (.3~ FEL ENOXY) PYRI.DI N- 3-
VLR AR e FE e Adr B 0B SH0%) 0 Patacolected by
PGHilrhBaDadd QHed dhder&édae@pr&isdre ht 4V afbord(3S) mb-df the title
[ (2, 5-dichl orop)ridin-3-yl)carbonyl | am no} et hyl ) benzoa

t ecompoand:i H-EMROPDCRY S8BT (PHepas)e?.96¢2H) b shth peak toli €OOH was
procedure described in step 1 of Exanple 45 from

2,1 gbseryedi ¥ &) mic2RMitdhd et hyl 4-[(1S)-1 5

am noet hyl ] benzoate hydrochloride (step 3 of Exanple

5): 1H-NMR (CDC13) S 8.42 (1 H, d, J = 2.6 Hz), 8.10
(I1STEP d2. Jrem-Buthl Hz) (158194 Stettbrod-[(3-chlddo®yridin-3-yNo4Plpyridin-3-
(2H, d, J = 8.6 Hz), 6.82 (1H, d, J = 7.3 Hz),

5. 1 olethylitenaoatg 3 s), 1.64 (3H, d, J = 7.0

;'_Zf %@y%ﬁﬁ&ﬂ’%@&@p&é\é gcclc_)'}dﬁng %05 ghe(ll)\poéecfﬁ'}é des%gbe%-rﬁ:’ipstep 3 of

A-ExanSle 11- (Db 5l @6-0-[25-6Bofdpyadiaphenexyhioyiinidi @iB(step 1) and
yl carbonyl } ami no)ethyllbenzoate A m xture of methyl.
4-refrB)yl B-[(1.5)X Ramimbietlyl Joerapytei (siep-3Beof Fkmplebny H-NMR (CDCl3)
am no}et hyl ) benzoate (step 1, 177 rrg 0. 50 mol )1

3 Db bbbt 21350 555553 Gt 5 AR SQ T 513 (1, .7 =2.7

bigar el i B _
b3 0SS, (AT IOsOlL SN L% (1L 1= 2319, 7159 .
C thyrs.4245 81 (A,trey, 1600l 50 2H; he; MSa@SDow/2486t (M @ HYasiss (M - H)'.

partitioned between water (50 nlL) and di chl oronet hane
(50 .m.) and the organic phase was separated. The

aquggys phage was geph §2LH@Y-MIbH-Lf GRS ORI ARBE 1R pyridin-3-

yl }carbonyl)amino]ethyl }benzoic acid

The title Compéund was prepared according to the procedure described in step 5 of
Example 44  from tert-butyl  4-{(1S)-1-[({5-chloro-2-[(5-chloropyridin-3-
yhoxy]pyridin-3-yl }carbonyl)amino]ethyl }benzoate (step 2): 1H—NMR (DMSO-ds) 9
9.04 (1H, d, J =7.8 Hz), 8.55 (1H, , J = 2.3 Hz), 8.52 (1H, d, ] = 2.3 Hz), 8.34 (1H, d,
J =126 Hz), 8.19 (1H, d, J = 2.6 Hz), 7.98 (1H, t, J = 2.3 Hz), 7.89-7.86 (2H, m),
7.53-7.50 (2H, m), 5.21;5.16 (1H, m), 1.46 (3H, d, J = 6.8 Hz), a peak of COOH was
not observed ; MS (ESI) m/z 432 (M + H)", 430 (M - H)".

EXAMPLE 47
4-[(15)-1-({[5-CHLORO-2-(3-CYANOPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID




m.). The conbi ned organic | ayer was washed with brine
(100 nmL), dried (sodium sulfate), and concentrated.

wabmsoesigiue was purified by flash colum 20 PCT/IB2004/002735
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chromat ography on silica ggb (10 g) eluting with
hexane/ et hyl acetate (4/1) to afford 180 ng (84% of
the title conpound as white solids: i H NVR (CDC13) 8
8,55 (JH 1 d J =2.7 Hz), 815 (1H, d, J = 2.7 Hz),

8. .98 . n), 7.47-7.37 (3H, ), 7.07-6.99 (1H,
m, 8- 6. H m, 5.42-5.31 (1H m, 3.90 (3H,
s), 1 (3H, %, J = 7.0 Hz); M (ES1) mz 429 (M +
H) + dM- H-. 25 STEP 3. 4-[(1S)-1-({

[5-6h|oro-2-(3-f|uorophenoxy)pyridin-B- .1 carbonyl }
am no) et hyl | benzoic acid To a stirred solution of
et hyl 4-1(1S)-1- C

i O

[ ot =23~ 5y Simi
yrh<andesmbpaari W glepatd hedvz@ag go (isd gﬂbc@duré d6schBed th 4ép 1 of
mmol ) in tetrahydrofuran (3 WO 2005/ 021508

PEXIn B2 80 4100 2 53¢ichle®nidoyinigeasich tfvad Commug o 8989/ 9, 553-9) and 3-
hydr oxi de aqueous The reaction mi xture was stirred at

dpmsbenniriica LAMBOST ) O he0-BAcRHbrmi Al4r 62448, m). a
el MBS it 28,
o oF KBt 6 AP bb IS B o2 BE TR G on vt o1

(50 nmL) and dichl oronet hane (50 nL) and the organic

phase was separated. The 5 a%geous phase was extracted
WBTEP di cB} or okst-Bawd ( 5d-163)- —ﬁfm$0hmm12ﬂéﬁvmq§hwqxv)pvndln—3-
| ayer, wa Jas Sgl }%hmﬁ ine (100 nL), dried (sodium

S R ed. The residual solids were °
r'eRd 188 3bmpd@d WaPPIPABY lac@réihatie thopatédired dd&3ibed in step 3 of
(60%9 of > the title conmpound as white solids; H NWR
(Eom@y 19r@n Sechiarpt2-@-cyanephgnexyppipotirge agid (stepyl) gnd gerebutyl 4-

3.0 Hz), 8.08-8.05 (3H, . (.47-7.40Q_ (3H :

> 9 Bhivindewiloshpons (Hep T pbERASBIc iy, Ho MR (BBCHAAE 56 (IH, o
3, =7 -

)57 i 88939 Ry g AR 5 b

4¢dH, b8) 542531 GHOK) OREX -2-583 1 L GROABIERER /2 WRE IMN-BBy ._
15 YLI CARBONYLI AM NO) ETHYLI BENZO'C ACID Cl OH

STEP 3. | 4-1(15)-1-({[5-Chloro-2-(3-cyanophenoxy)pyridin-3-

vl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 5 of

Example 44 from tert-butyl 4-[(18)—1-({[5—chloro-2—(3—cyanophenoxy)pyfidin-’g’-

yl]carbonyl }amino)ethyl}benzoate (step 2): lH—NMR (CDCl;) 68.56 (1H,d, J =27

Hz), 8.15 (1H, d, J = 2.7 Hz), 8.09-8.06 (2H, m), 7.91 (1H, d, J =7.0 Hz), 7.64-7.39

(6H, m), 5.39 (1H, quint, J = 7.0 Hz), 1.62 (3H, d, ] = 7.0 Hz), a peak of COOH was -
not observed; MS (ESI) m/z 422 (M + H)*, 420 M - H)".

EXAMPLE 48 ‘
4-[(18)-1-({[5-CHLORO-2-(3-FLUOROPHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYLIBENZOIC ACID




0O Cl STEP 1. Methyl 4-[(1S)-1-({
[ 5- chl or o- 2- ( 3- chl or ophenoxy) pyri di n-3- vyl | carbonyl |

w@eioso)svhyl | benzoate The title conpound was pPEPEB20GH/002735
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according to the procedure gfescribed in step 2 of 20
Exan'ple 48. from et hyl 4 ((15)-1-{
[(2 d chloropyrldln 3-

c rb m no} et hyI)benzoate (step 1 of Exanple
4)|ad,"$ r%henol H NWMR (CDCl3) 8 8.55 (1H, d,
J = (1H, d, J = 2.7 Hz), 8.05-7.97 (3H,
m 7 7 37°(3H, m, 7.33-7.28 (1H, nm, 7.21-7.18
(1 209703(1Hn) 542 5.31 (IH m, 3.90

(3Hs 0 (3H, J MB (ESI) mz 445 (M
+ SHEP, MQJIM( IS&tL—{[’K-RS dld:rhprpgm 113fvl)caxbonyﬂmunowvl) enzoate

[ chl ro-2- Qro n C l.
aﬁ"]hﬁ &t rrmoéréc}] Was prepare gi afﬁgr)dfrygt 1:odt'hg g%ocgélﬁ% %a gr% in'step 1 of
PIERRA ed axscorfdmilg Lg- dl&}ﬂoﬂ@m@eﬁiiur eaéﬁGSCTahbedniefhnyt ep[(15)-1-
3 of 2005/ 021508 PCT/ |1 B2004/ 002735 89 Exanple 48

f aoindeetypenzbate( hydyochidride (step 3 of Example 5): H-NMR (CDCl3) & 8.42

[ 5-chl oro- 2- §3 chl or ophen

Vet Boriy i ) GERGA 1 Dt Ml & @b 425 = 56 K7 46 QH, d, 1 =
2%%%} 6%§§b§6%(11W 8%&)% 70- %7'56 Hﬁ%)r%??%&}ﬁ ﬁ' 184 3h,3,7=70

7 H33-Ms3est) iz 3531(M47H2*1331m (HH, m, 7.08-7.05 (1H,
m, 5.38 (1H, quint, J = 7.0 Hz), 160(3HdJ5—
7.0 Hz), a peak of COOH was not observed %S (ESI) m z

oyridin-3-

Y@@gﬁsa%mesgmgdesemza C ACID ci OH STEP 1.
tert-Butyl 4-[(19)-1-({

[ B\ chl or BEXtUE3- net WExy phe s pyr i ditr{BD-1-EE2.Bskighlorppyridin-3-
v i
R GRE R I S PR AFRP AP SHen o

mg, 2.0 mmol) and sodium bicarbonate (105 mg, 1.25 mmol) in 1-methylpyrrolidin-2-

one (2 mL) was stirred at 100 °C for 24 h. After cooling, the reaction mixture was
partitioned between water (50 mL) and dichloromethane (50 mL) and the organic
phase was separated. The aqueous phase was extracted with dichloromethane (50
mL). The combined organic layer was washed with brine (100 mL), dried (sodium
sulfate), and concentrated. The residue was purified by flash column

chromatography on silica gel (10 g) eluting with hexane/ethyl acetate (4/1) to afford

180 mg (84%) of the title compound as white solids: 1H-NMR (CDCls) 6 8.55 (1H, d,
J=27Hz),8.15 (1H, d, J = 2.7 Hz), 8.07-7.98 (3H, m), 7.47-7.37 (3H, m), 7.07-6.99
(1H, m), 6.98-6.88 (2H, m), 5.42-5.31 (1H, m), 3.90 (3H, s), 1.60 (3H, d, J = 7.0 Hz);
MS (ESI) m/z 429 (M + H)*, 427 (M - H)".

STEP 3. 4-[(15)-1-({[5-chloro-2-(3-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

To a stirred solution of methyl 4-[(15)-1-({[5-chloro-2-(3-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 2, 180 mg, 0.42 mmol) in tetrahydrofuran (3



15 Exanpl e 45 substituting 3-net hoxyphenol for
3-fluorophenol: i HNWR (CDC13) S 8.55 (1H, d, J =

WQ@ 2005021508 8. 18-8. 15 (2H, nm), 7.96-7.94 (2H, m PCT/IB2004/002735
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7.41-7.34 (3H m, 6.88-6.84 (1H m, 6.76-6.70 (2H,

m, 5.40-5.31 (1 H m, 3.83 (3H, s), 1.69-1.57 (12H,

m; M5 (ESI) mlz 483 (M+ H+, 481 (M- H)-. 20 STEP

2 .ml4)y yis1@)ded 2(f sodium hydroxide aqueous The reaction mixture was stirred at

L e L
_ . : : . :

gﬁﬁp@&@%gﬁf 35%2@??%& tgr?et %“S?@SFH%’?‘“Q%{ bRgtohdl 6LGRen water

[ (36)mL)-dofi] Gielulbtomiothade (30 melt handy phamganyy pitasedivins Sparated.  The

{chiy ot 5 SR BB haut 0 % o Hhdvomed oni

g Gy e Tt Sed e, B e

5. 7h3-rbsidil cdlills wyre r&crBBal{iddd fremn, etlyl 28eta@Ho affdrd J03=mé. 60%) of

Hz), a peak of COOH was net observed; M5 (ES1) nlz 427
( hettith) egmpkRind a§ Mhbite lsplids: \IDNIBSAIRAU0B8.56 (1H, d, J = 3.0 Hz), 8.16

Fgﬁgﬁ%ﬁ@o%ﬁsﬁg@a%?ﬁ%@@%%gs@?%691 (3H, m), 5.43-

Yid L HYE | P ,
Nést.ﬁ%@mt?ﬁ( IVéM(ﬁ\i@ ETRYE L BENZOL G ASH EDEH wasH&iRblerved; MS (EST)

4- Sé- 1-({
[ S/e L6 2H) 2 443 Mf-IH)Or ophenoxy) pyri di n- 3-
yl I carbonyl | am no)ethyllbenzoate The title conmpound

was prepared according to the procedure described in
StRARTAIE 45xanpl e 48 from nmethyl 4-((19)-1-{

[ G275~ ropyridin-3- | yl)carbonyl] amno }

etdal( 1 9)be A EHE.QROH(3LC BEN O28Y ) PAIRIDIN-3-

2,4-dj f : ! 8 8.54 (1H, d, J
= 2= g~ , == zr—8. 05-7. 98 (3H,
m, 7.44,(2H d, J =8.6 Hz), 7.35-7.27 (IH, m,

7. 2 m., 5.442-5.32 (1H, m, 3.90 (3H, s),
1. 61 gREH d H7.0 Hz); MB (ESI) miz 447 (M + H)+,
445 (M STBEP 2. 4-[(1S)-1-({ ' ,

[ 5-chl -2-(2,4-difluorophenoxy)pyridin-3- 15

yl I carbonyl } ami no)ethyll benzoic acid The title

cappgund was prgpaked aceqh - Ng(5hid6-2PBAGesh enoxy)pyridin-3-
déscribed 1n step 3 of
vl]carbonyLLamino)ethvl]benzoate

The title compound was prepared according to the procédure described in step 2 of
Example 48 . from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino jethyl)benzoate (step 1 of Example 48) and 3-chlorophenol: ]H-
NMR (CDCl3) 6 8.55 (1H, d, ] =2.7 Hz), 8.15 (1H, d, J = 2.7 Hz), 8.05-7.97 (3H, m),
7.45-7.37 (3H, m), 7.33-7.28 (1H, m), 7.21-7.18 (1H, m), 7.09-7.03 (1H, m), 5.42;
5.31 (1H, m), 3.90 (3H, s), 1.60 (3H, d, ] = 7.0 Hz); MS (ESI) m/z 445 (M + H)", 443
(M- H). )

STEP 2. 4-[(15)-1-({[5-chloro-2-(3-chlorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 3 of



Exanpl e 48 fromnethyl 4-[(1S)-1-({
[ 5-chl oro-2-(2, 4-di fl uorophenoxy) pyri di n- 3-

wQ@ kjosaztsesyl } am no) et hyl ] benzoate (step 1): i H@WVEB2004/002735
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(CDC13) 6 8.54 (1H d, J =g 6 Hz), 8.11 (1H d, J =

2.6 Hz), 8.09-8.02 (3H, M, 7.49-7.46 (2H, m,

7.36-7.28 (1H, 20 m, 7.06-6.94 (2H, m, 5.45-5.34

( Exdmple) ,48L. G3m( 3tdethg]  3-[¢157-10({E=Fhloso-pEakhotopbeXidty)pyridin-3-
was not observed; M5 (ESI) mz 433 (M+ H+, 431 (M-
H)rl-]carlﬁ)ﬁ%zh}lﬁhﬁn@ﬁthyk]ﬁe(nlzozﬁﬁ {dtegg {1): '"H-NMR (CDCl3) 68.56 (1H, d, J = 2.7
[ 5- CHLORO- 2- (4- CHL%% FLUQROPHENOXY) PYRI DI N- 3- 25 v
YEpEARESNH. 1daiNGY BEZAPE. Aoy DA &4(BL Mp 7-33-7.30 (1H,

4&%( 19%?7%%% I{Ei%,'ﬁ?é?%é QPﬁ?ﬁi 5. 3818 Ghint 7 L $0tHFUI¥b 3 H, d, 7

5=¢ti HzR-adehlidof BOOTOWAs hbtudsapbd I YERY mh/dids1 3M + H)*, 429 (M -
yl 1 carbonyl | ami no)ethyll| benzoate The title conmpound
-prepared according to the procedure described in
step 2 of Exanple 45 substituting
4-chl oro- 3-fl uorophenol for 3-fluorophenol: 1HNWVR 5
(E&Q]MPLE@)SS (1H d J=3.0 Hz) 8.14 (1H, d, J =
7. 98- 2 ) 1 H M

24
H

- H)- 010 STEP 2. 4- 1(1S)-1- ({

f 5t 4- chl oro- 3-fl uor ophenoxy) pyri di n- 3-
yl | li’1y| fif no) et hyl | benzoic acid The title
compou was peepared according to the procedure
descri in step 5 of Exanple 44 fromtert-butyl

4-1(18)-17({ [5-chloro-2- (4 chloro-3- 1
fl%oroph?noxy)p r|d|n 3 _

v 2 ‘. C
do gt7Hz) 809806(2H m
arb gyl lbemzodte) %7 (3H, n), 7.04 (111, dd,

J T-He Qirlg coﬁlpBuﬂrdZ )’v,as @rdpare(i]atdorddxgcho the pr&ebyre desctibed. 114 step 2 of
Hz), 5. 43-5.35 (1H, m, 1.61 (3H, d, J = 7.0 Hz),
pEakmplfe EORbstasting B-metheeiphend] B }EBD90PM®14&QI\(NW+(CDC13)

H)S 8.55 (117-1, %N& = 2H} Hz), 8.18-8.15 (2H, m), 7.96-7.94 (2H, m), 7.41-7.34 (3H, m),

6.88-6.84 (1H, m), 6.76-6.70 (2H, m), 5.40-5.31 (1H, m), 3.83 (3H, s), 1.69-1.57
(12H, m); MS (ESI) m/z 483 (M + H)", 481 (M - H)".

STEP 2. 4-[(1S)-1-({[5-chloro-2-(3-methoxyphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 5 of
Example 44 from tert-butyl 4-[(15)-1-({[5-chloro-2-(3-methoxyphenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 1): lH-NMR (CDCl3) 68.55 (1H, d, J = 2.7
Hz), 8.20-8.16 (2H, m), 8.07-8.05 (2H, m), 7.47-7.44 (2H, m), 7.37 (1H, t, J = 8.1
Hz), 6.88-6.85 (1H, m), 6.76-6.70 (2H, m), 5.43-5.33 (1H, m), 3.83 (3H, s), 1.59 (3H,
d, J = 7.0 Hz), a peak of COOH was not observed; MS (ESI) m/z 427 (M + H)", 425
(M-H).
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20 EXAMPLE 53 4-[(19)-1-({
[ 5- CHLORO 2- ( 2- CHLORO 4- FLUORCOPHENOXY) PYRI DI N- 3-
WORI0SARBBNYL | AM NO) ETHYLI BENZO C ACI D OH STHERCTUIB2004/002735
Methyl 4-1(1 S)-1-({ f 90
5-chl oro- 2- (2- chl or 0- 4-f 1 uor ophenoxy) pyri di n-3- 25 yl|
carbonyl } amino)ethyll benzoate The title conmpound
d according to the procedure described in

mgmmomm}mmgemngsmmmm and 2-chloro-4
| fluorophenol:

H NVR 13) ss 54 (1H d, J = 2.6 H), 8,12 (1H,
|s} d, J = 2.6 H), 8.04-7.98 (2H, m,
41 732725(2H m, 7.15-7.07 (1H,

F5. 330(1H m, 3.90 (3H, s), 1.61 (3H, d, J =
MS (ESI) mz 463 (M+ H+, 461 (M- H-. 5
STEP 2,; 4-1(1S)-1-(1 [5-chi
or - 2- (2-chl or o- 4- fl uorohenoxy pyrld&n 3-

hound VRS ccordlng te'the procedure
s 0 I% & Exanpl e 48 from net hyl

AFhe(titf) ecnfdund was prepared according to the procedure described in step 2 of

%3 chl or o- 2- éz chl or o- 4- quorophenox&igyrldln- 10
XAmPdar bon§? } ani AGTet hy| PS8R oat e 4E1Dpl-1)(2.51dighNparpyridin-3-

ot 3%?%@812%5&%%@03% liend O?fﬁiz waie 49 uelfﬂn@nol H-
e T G T g e Zr% Fs i o m.

H).44 (241411 (IM 8 6I-Hiz—) 7.357TEXAVHL, 5)52.06-6.93 &)H Im) 15.442-5.32 (1H, m),

[5- CH Dl FLUOROPHENGX) PYRI DI v 3-
ﬁ?%ﬂ?@ﬂ%ﬁ{%@h@ﬂﬁﬁqﬁ%@@ﬁ AR(ZFABHVETED . 450 bl -
4-1(1S)-1-

[ 5-chl oro-2-(2, 6-di fl uorophenoxy) pyri di n-3- 20
WTERr bonyl 2. am no) dt[hvh!1bdiF-ohtben-2-(2,4-difluorophenoxy)pyridin-3-

vllcarbonyl}amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 3 of
Example 48 from methyl 4-[(15)-1-({[5-chloro-2-(2,4-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 1): 1H—NMR (CDCl3) 68.54 (1H,d, J =2.6
Hz), 8.11 (1H, d, J = 2.6 Hz), 8.09-8.02 (3H, m), 7.49-7.46 (2H, m), 7.36-7.28 (1H,
m), 7.06-6.94 (2H, m), 5.45-5.34 (1H, m), 1.62 (3H, d, J = 7.0 Hz), a peak of COOH
was not observed; MS (ESI) m/z 433 (M + H)*, 431 (M - H)".

EXAMPLE 52
4-[(18)-1-({[5-CHLORO-2-(4-CHLORO-3-FLUOROPHENOXY)PYRIDIN-3-
YL]CARBONYL }AMINO)ETHYLIBENZOIC ACID

o)
H H
N o °
o)

F
[#]]




The title conpound was prepared according to the
procedure described in step 2 of Exanple 48 from

woredobyb15ds ((1S)-1-{ [(2,5-dichl oropyridin-3- PCT/IB2004/002735
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yl ) carbonyl ] am no} et hyl ) bemgoate (step 1 of Exanple

48) and 2, 6-di fl uorophenol: H NWVR (CDC13) 8 8.54 (IH,

d J=27H), 811 (1 H d, J =27 Hz%, 8.05-7.94
(SFEP M1,  pme-Buwyl. $-[6lS)(1 5 S-elyloro72-ghcifopm3 fluprophgnoxy)pyridin-3-
7l 2-7.0 2H b 4 -5.33 (IH, m, 3.90 (3H, s),

13 4 . M5 (ESI) mlz 447 (M + H)+,

AR (ilk torﬂgoﬁfﬁ@aszpre?aﬂéﬁ |a§)c5réh‘n {to the procedure described in step 2 of
[5-chloro-2-(2,6-dif uorophenoxy)pyrldln 3-

yEkGas1808y| sibsamiing) atchd bemapopheasi doMO-2A0RHAGLEO8H-NMR
PCT/ 1 B2004/ 002735 93 The title conmpound was prepared
ard) #§.56d 1 Hhé Jor 3Oddalr & 1 d¢bidyd.Jed3 D=t €883 .9 (2H, m), 7.91-

EBI G, 800103 Tl A ok GLHEROR Py a7 7,00 (1H, m), 694659

b 1 t t
y%@@ ony S}ﬁTﬂlﬂi}ﬁﬁ Ezs@ ]1@%&4@161 ‘%Lg‘??qgsl%‘%%g%% H)*, 503 (M

nq)H)S OO791(1H n, 750747(2H, n, 7.34-7.23 .
(1H m, 5 7.12-7.05 (2H, m, 5.45-5.35 (1H m, 1.62
(3H, d, J = 7.0 Hz), a peak of COOH was not observed;

“@Fﬁﬁg ) mhz 433 gk 5-ddrolM4-chibro- 3%&&0@@)pyr1dm 3-

[ (15)-1- ( 1 _
[ Sr ORODagu i Be ROBHENOXY) PYRI DI N- 3- 10
Jgkl‘\etcﬁgggg\%lﬁ ﬁof[ Ng% En}?%(rl{gcli %El,\cl)%g ng té%errColce ure %CSCI‘led in step 5 of

[ Bx&RpIr O- 244 3, 4-rlirh | uor RRhRRAXY) px%ﬁﬁ)n 315-chloro-2-(4- chloro-3-
yl'l carbonyl | am no)ethyl benzoate ti e conpoun
V‘ﬁ§0r@ kﬁ%ﬁ@lﬁfyyiudag)dngl}hﬁ@opétﬁylmﬁeataesgtdpbed)l n'H-NMR
step le 45 substltutlng

3((213613} 5 &6l6d|bHedel 2drH2, 8.1 66 Bphdrrol-7 He)NK/EO-BACEREY) m), 7.94-

o arins Y'7ﬁ %4(3}% @ﬁ'@ééﬁéﬁﬂ—lﬁg 817 1y, e,%gl}f'zf}gp 1=86,

m 7, 74%2:)75 0& Mbi(lm m),5. @13(36{ &6 1E1o 1), ﬂ/geﬁéoﬁ &HOoH was not
qui nt, Hz), 1.61-1.58 (12H, (ESI) n z |

48&6(\4W+MIS)(E§I)48/Z 4 +I}L) 490 (MTEHD) 2. 4- [(1 S)-1-({

[ 5-Chl oro-2- (3, 4-di fl uorophenoxy)] 2yridin-3- yll
carbonyl” | am no)ethyl | benzoic acid The title conpound
WRK ANIPPEI £¥l according to the procedure described in
sTep 5 of

4-[(15)-1-({[5-CHLORO-2-(2-CHLORO-4-FLUOROPHENOXY)PYRIDIN-3-

YL]JCARBONYL }AMINO)ETHYL]BENZOIC ACID

0

H H

N o ©
©/cn 0

F

STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-(2-chloro-4-fluorophenoxy)pyridin-3-

yl]carbonyl} amino)ethyl|benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 48 from methyl 4-((185)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino}ethyl)benzoate (step 1 of Example 48) and 2-chloro-4-



Exanple 44 fromtert-butyl 4-[(1S)-1-({
[ 5-chl oro-2-(3, 4-di fl uorophenoxy) pyridi n-3- |

wQ@ kjosaztsesyl } am no) et hyl ] benzoate (step 1): H INVRIB2004/002735
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(CDC13) 6 8.55 (1H, d, J =@ 7 25 Hz), 8.14 (1H, d, J

= 2.7 HZ), 8.09-8.06 (2H, m), 7.99-7.96 (1 H, ),

7.47-7.44 (2H, ™), 7.31-7.21 (1 H n), 7.09-7.02 (1

(Hﬂum)uph&xo@ifmm (CDELs) 6)8 545(1H4d5] 34 § HzH.8,19) qm], b61) 8.09 (1H,
was not ob

VB { <6 Ha)z8.843- 9(8)|\AZH M. prr m{,mm)z DG B, 5 7.157.07

28ﬂ% i’s5 %@“9?0(%3&? B LR RTENLT ORI NI EESD vz 463
13t LIMAMHNO) METHYLI BENZOI C ACI D F3C COCH 5 STEP

1. Met yI 2- (4-fl uorophenoxy)-5-iodoni cotinate To a
sol ution of 4-fluorophenol (224 ng 2 O mol) in DW

nQHBMbo@ﬂHﬁhﬁ@@ﬂ@ﬂb&ﬁ@ﬁnﬁﬁiInate (J Crg Chem 1989,

54, 3618, 594 ng, 2.0 mmol) 10 was added to the
r Fhetiitlercompennd &/as PreparedasePigingnioxthe rpéoqmé@resieisfrrrt@d in step 3 of

: updet ol B ey TR M 2RO AN G R B pyricin-

r d
Wi rbﬁai"le@{b%w AR, D, S QPR s YRt - 26
r em,V&ll?,Jsfost (ael, s, 7ervt7.46 i2Hr o) 70e- ma}urmﬁ mds BYs (1H, m),
flash col um chromato raphy on silica ﬁ
BTG WA Al ofing F 2 Db epens of SAGHogseor ghigrved; MS

of y{+h Nil.gpconpound: H NWR (CDC13) 6
sféﬁﬂ?“f%%ﬁl\“ﬂ AL 15¥% 41 (1H s). 7.00 (4H d.
"2 Hz). 3.95 (3H, s): MS (ESI) mz 374 (M + H)+.
STEP 2. Met hyl
2 EXAWIBL dhhenoxy) - 5- (trifl uoronet hyl)nicotinate 20 A
' f

(
(y@@AgaBdNYmmMmanmHmnBENmIC|m@nﬂe (960 ngy, 5.0

én 1-nmet hyl -pyrolidine (8.0 nL) was stirred at

1QQIFjip J%f:{wynder ni trogen

STEP 1. Methyl 4-1(1.-1-({[5-chloro-2-(2,6-difluorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 48 from methyl 4-((18)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 2,6-difluorophenol: 1H—
NMR (CDCl;) 6 8.54 (1H, d, J =2.7 Hz), 8.11 (1H, d, J = 2.7 Hz), 8.05-7.94 (3H, m),
7.48-7.42 (2H, m), 7.33-7.23 (1H, m), 7.12-7.02 (2H, m), 5.45-5.33 (1H, m), 3.90
(3H, s), 1.61 (3H, d, ] = 7.0 Hz); MS (ESI) m/z 447 M + H)*, 445 (M - H)".

STEP 2. 4-[(15)-1-({[5-chloro-2-(2,6-difluorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoic acid




at nosphere. The reaction m xture was poured into water
(20 nmL.) and extacted with dichloronethane (50 nL Xx

W@20050ks0g onbi ned organi ¢ extracts were washedP@i/IB20@3002735
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25

brine (50 nL) and dried (sadiumsulfate). After

renmoval of the solvent, the residue was purified by

TLC pl ate devel opi ng with hexane/ethyl acetate (1/1)
tEhtatiﬂgrccln@Qurrfbwa% mmedfaccdféingitpltbe poepdwradiescriedurstep 3 of

(SR, Theiopsmeng i 5 %}%b RS RpE R P idin 3-

/ 1.B20 4/ oo
VD BRER BTG RoTE Y e HAME, (GRELO BG4 (bidy T = 26
AHE) @wsoef@Heiiﬁ)yBoo 7.91 (1H, m), 7.50-7.47 (2H, m), 7.34-7.23 (1H, m),
2- (4-f 1 uor ophenoxy)-5-(trifluoronethyl)nicotinate

(BUBFA5 @H, my, 5.46-535 (Hhorm), h62 (HO,Ni+ 7 Oz pyak ehG@EH was

R oS L S5 e HT B H5 ) Mums st rred
for 3 h at room5 tenperature. The pH val ue was

adJ usted to 4.0 by the addition of 2 N hydrochloric
ak MPh@iﬁ xture was dlluted with vvater (100 rrL) and

WUCARB@N@WMWML@BENz@@b @@199 ntrated to
aTTord 29 (990 of the title conpound: MS (ESI)

z 25 45 _ 10 STEP 4. Methyl 4-[({
noxy) 5-(trifluoronethyl)pyridin-3-

yI I nyI i no) met hyl | benzoate The title conmpound

was pr red a%cordlng to the procedure described in

step - Exanple 1 from

2- (4-flwor ophenoxy) - 5- (tr| f1 uoronet hyl ) ni cotinic acid
(ste , bgnzoat?1

: h INE ‘ ) . ) i) rldin‘3'
SWb E;lt(zH d, J =82 H), 7.43 (2H
M" i ﬁa&l‘%)e i é},ZQ ®, d, J =5.9 H), 3.90 (3H
SThe NBe (cEﬁin))urlﬂ Wasﬂfé&p(uwﬁ -accbd)r&mg% ERe procddyré {described in step 2 of
[ 2- (4- Fl uor ophenoxy)-5-(trifluoromethyl)pyridip-3 20
yEkaraple o#fy lsubistianing ol Areithydropienelofa 3diudrophendli tH-&MR (CDCls)

dsgﬁs%“<ﬁéd - ZodbcE 51 T i1 26 8814 00 S0iCRgh i 41738 R

fr]')("fb b%f(@ hﬁﬂ}‘o?(d%%o((m i) U naRERYH) %%Egé uing, J = 7.0
car am no) met hyl ] benzoat e: i

8HaY 1(6!1H1 SSI(IZH m)2MBS HS)) /84896 M 1H) AR7 B1 221)( 2H,

br.s), 7.45 (2H, br.s), 7.23-7.10 (4H, m), 4.80 (2H,
d J =6.8

STEP : 2. 4-[(15)-1-({[5-Chloro-2-(3.,4-difluorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyllbenzoic acid

The title compound was prepared according to the procedure described in step 5 of
Ex-ample 44 from tert-butyl 4-[(15)-1-({[5-chloro-2-(3,4-difluorophenoxy)pyridin-3-
ylJcarbonyl }amino)ethyl]benzoate (step 1): ]H-NMR (CDCl3) 68.55 (1H, d, J = 2.7
Hz), 8.14 (1H, d, J = 2.7 Hz), 8.09-8.06 (2H, m), 7.99-7.96 (1H, m), 7.47-7.44 (2H,
m), 7.31-7.21 (1H, m), 7.09-7.02 (1H, m), 6.94-6.88 (1H, m), 5.44-5.34 (1H, m), 1.61
(3H, d, J = 7.0 Hz), a peak of COOH was not observed; MS (ESI) m/z 433 (M + H),
431 (M - H)".



25 Hz); M5 (ESI) mz 435 (M+ H+, 433 (M- H)+.
EXAVPLE 57 4-[ ({

WO 2008WAING 2- ( 4- FLUOROPHENOXY) PYRI DI N- 3- PCT/IB2004/002735
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YLI CARBONYLI AM NO) METHYLI BzO C ACI D WO 2005/ 021508
PCT/ 1 B2004/ 002735 96 NC COOH STEP 1. Met hyl

5- brono- 2- (4-fl uorophenoxy) ni cotinate The title
conmpound was prepared according to the procedure

dw step 1 of Exanple 56 from net hyl

| oronicotinate (J. Og. Chem 1989, 54,

3@%&12 24 %ﬁ%@R@mmoﬁmos @Ht@ﬂ@iombhdﬂﬁ%nﬁ . 37
Fz), 8.27 (1H, d, = 2.5 Fz), /.10

(YH]CARB\D&YB}RMHD)METBHH]BENZQIC MSIDESI) mz 326 (M

+ H)+. STEP 2. Methyl

SFL fl uor ophenoxy)ni coti nate A m xture of

@LI( 5nb - (4-fl uorophenoxy) ni coti nate (stepl,

163 ng, ?0.50 mol ), sodium cyanide (49 ng, 1.0

mmol ) , @- r aki s(t ri phenyl phohphi ne) pall adi un{0) (29

nmg, 0.0R5 mmmol), and copper iodide (9.5 ng, 0.05 mmol)

in propionitrile (4.0 nL) was heated under reflux for
ASTER IwMethyd R#(#1flunrpphdimx y)-8deddmeptinaiext ur e was

b3 TGO ST WP e ko 2 el oY 65 Bt i added
( Qidtk)hyddiBe (48 €an 0 R8s &t Y&in rahRd, AkRrdfiiBQ for 10 min,

(sodium’sul fate), and concentrate The residue was
pueitfyl @ethloyo “Bu@icml@ttmatec{év@rgayﬁhagz P8 %eﬁékﬁeﬁéﬂhvyg 2.0 mmol)
acet a ‘5}%8([3/1 to aff.ord 97 %571% of the

cOADBIHTA: T YL TRATHOL GBELES 5T TBaqiopy migjure ’fvaiam(egﬁmdar reflux for

=14-n2 re#eti xRite wa er cted wi
5 %% h.( M'I'f}%n th%o&l,:%_} g% lﬂé_l fikte wad pOtel 3o Water (Y8 hESAnd Hidicted with

Set@ya(d0-12L 8)f | The qprhbinqkyx)gahicmtrmte weet wadtied witht bene (50 mL)

@&E& lile%g(a Ry Egage Cr%?régﬁlﬁ}rl] gf 4 4 FVC?H‘P :t[@ef %%Hﬁcae was purified by
5 {
( g%ééﬁ‘%’(?m%n éc‘ﬂ%%dldﬂggrgiﬂﬁﬁ&@&yﬂ:ﬁ‘ 'f@lC’ESOn? ﬁulﬁ% %@tﬂ_hlexlﬂfé"/m acetate

2(231M)affo7d 64'11 (ngfc%%) oBthE tidle Fopbund: ME-KEAL lcmtzs) 38%1 (1H, d,
(M + H)+, §[ H) +. 25 STEP 4. Met hgl g
[5—023/%1}11@) 2414(1 | Do @Blﬁ@mym@amw 95 (3H, s); MS (ESD) m/z 374 M

+H)".

STEP 2. Methyl 2-(4-fluorophenoxy)-5-(trifluoromethylnicotinate

A mixture of methyl 2-(4-fluorophenoxy)-5-iodonicotinate (stepl, 373 mg, 1.0 mmol),
sodium - trifluoroacetate (1.36 g, 10 mmol), and copper(I) iodide (960 mg, 5.0 mmol)
in 1-methyl-pyrolidine (8.0 mL) was stirred at 160 °C for 16 h under nitrogen
atmosphere. The reaction mixture was poured into water (20 mL) and extacted with
dichloromethane (50 mL x 3). The combined organic extracts were washed with
brine (50 mL) and dried (sodium sulfate). After removal of the solvent, the residue

was purified by TLC plate developing with hexane/ethyl acetate (1/1) to afford 32 mg

(10%) of the title compound: lH-NMR (CDCls) 6 8.5 (2H, s), 7.13 (1H, d, J = 6.3 Hz),
3.99 (3H, s); MS (ESI) m/z 316 (M + H)".



yl I carbonyl } am no)nethyl | benzoate The title conpound
was prepared according to the procedure described in

waee@p/0315e§ Exanple 1 from PCT/IB2004/002735
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5- cyano- 2- (4-fl uorophenoxyynri cotinic acid (step 3) and

met hyl 4 WD 2005/ 021508 PCT/ |1 B2004/ 002735 97

(am nomet hyI ) benzoat e hydrochl orl de [ H NMR (CDC13) S
DEP B1H(4 1 3 pomethy hic gcid 1. 8 Hz) ,

8 03

7Aﬁ,1x reiQf mf:t}l’;pq 2—ﬁéf-ﬂu9rr0?%én€§w4§ && bror%etfiyl?_x&sotmgteé%t’epZ 32 mg,
(SIh nshol) ¥R ﬁ@%ht’fﬂu@n 4 &ofuMe "aqﬁgo'bs sBRdiob i 0"'mt|) 4.0 Bmol) in a
STEP 5. 4-[(f [5-Cyano-2-(4-fluorophenoxy)pyridin- 3-

yinkxtare od rigtkdhadiofiramé2 mil)| dnd nzorape 4E0 chlhweast stirted for 3 h at room

deeBei L TR RERSTR ALob I R P arcon
(%ui{ [ orifey afiQrufe (fad Idiméaphﬁ&pxw@w onm’i2 %ﬁh cprecigd with
yl [ carbonyl } am no) net hyl ] benzoat e:

8dig8Hlofdhtdthahe (20 ml2. x33)—|z)Ihe&;ozﬂlﬂnmdjl—prgdmckmaﬁts%etﬂz)vyashed with

8. 02 (2H,d, .J = 1 _ ,

ot G0 7o) i Gpgimysufiteg gind pnepuiog to afipid 24 (B of the
EXAMPLE 58 15 4-

%&a%o M'SD(ESI)%%Q 26 M NﬁYL Pst ML [({

YLI CARBC]\IYL} AM NO) VETHYLI BENZC] CACID 0 CO2H F  STEP

S Hel VIe x 98Y )52 -(iE1thigromethy idi
mgigawo%gf}%}rm)ﬁ@th@]Mn%e&uetI on of 20
( y i azonet nane in hexane (5.70 nm., 11.4

N Jitle nmhhmmdl Wés4pmfpz)r¢d apcbrdidg ¢ Itior proetdvan dea(ciibedrﬁr) step 3 of

Seraelhc °£raw02m PR 57 RbRE PP OLuE e T8 (sep 3 and
ofict! FeiRaRel Db b osi EI{WI@ CBPLS 8ROty 0.1 -

t@7 }sz)fmsi(m [S: 8‘.31)1(%%?/% pE gthEzy, vmlsngoappaectsa@m 78 (2H,4d, ]

col orless oil: CDC13) 8841 25 (1H, d,
3=3. 9|—H;),,3‘20934(811—MSdESI)Jn/24¢96Mﬂ3H]) Hz), 3.98 (3H s)

STEP 5. 4-[({[2-(4-Fluorophenoxy)-5-(trifluoromethy)pyridin-3-

yl]carbonyl }amino)methyl]benzoic acid

The title compound was prepared according to the procedure described in step 2 of

"Example 56 from methyl 4-[({[2-(4-fluorophenoxy)-5-(trifluoromethyl)pyridin-3-
yl]carbonyl}amino)methylJbenzoate: 1H-NMR (CDCls) 68.90 (1H, d, J = 2.1 Hz),
8.46 (1H, s), 8.22 (2H, br.s), 7.45 (2H, br.s), 7.23-7.10 (4H, m), 4.80 (2H, d, ] = 6.8
Hz); MS (EST) m/z 435 M + H)" , 433 (M - H)".

EXAMPLE 57
4-[({[5-CYANO-2-(4-FLUOROPHENOXY)PYRIDIN-3-
YL]CARBONYL}AMINO)METHYL]BENZOIC ACID




STEP 2. Methyl 5-fluoro-2-(4-fluorobenzyl)nicotinate
To a stirred solution of nethyl

wQ@2mbkloorses 5- f | uoroni cotinate (step 1, 350 ng, BCBEB2004/002735
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15

20

25

mol ) and di chl orobi s[tri plgnyl phosphi ne] ni ckel (I11)

(362 nmg, 0.55 mmml) in WO 2005/ 021508

PCT/ 1 B2004/ 002735 98 tetrahydrofuran (15 nlL) was

aqge M sol ution of 4-fluorobenzyl zinc chloride
It tﬁgﬂg;[ofuran (5.54 nmL, 2.77 nmol) at 0 C under

n|trdg e*d¥sul ting mixture was warned to room

t enpe ure and stirred for 16 h. The m xture was

pouredY nto saturated aqueous amoni um chl ori de

sol uti dn (50 nmL) and extracted with ethyl 5 acetate

( $98P ML Methhin 8- 1619812 @-fliRyEshewesy ) ficomchtOver magnesi um

sulfate and concentrated under reduced pressure. The

r &8¢ dtle cmyom Wi peepprgd facepsAing P g PW?H‘#‘H?@P@Y@%@ tiy step 1 of

e B B P BREER LU BREAE2 s0s
S R R i i

mk,2 $HIK 78 092H( 2H,= 62, H#, H25 (3H) sf; ZMS (BBY) na/za% (B 19).;
M5 (ESI) mz 264 (M+ H+. _ STEP 3
5- Fl uor o- 2- (4- fluorobenzyl)nlcotlnlc acid The title

CSiRp ;pfél;ﬁgg s%&syo@g.fﬁ.gﬁsgghmggg)ngthﬁ,';lfe pr gﬁ;ldur e

5af - @f (dtHyl osroherz-jlidrophdnoal didosinap (zeep1 M&3 mg, 0.50
(ESI) mz 15 250 (M + H+. STEP 4. Methyl &6}%
[mqlhorsadlzur( 4€Y¥4 o@@nzh}ag) pyOi dinmod). ;}?traé(a%( gylphohphine)

b
TP M50 L L PR 195 4575
ﬁygﬂirﬁtrﬂe far@mLY wds hesited 2Andet-rEfluro Farbeh hywins@@inigNi The reaction

(steF 3) ;and nethyl 4- (aginonethyl)benzoate
hyuxtstqnwaﬁ irred throwghre prbefi S5lits™g. Bhe filffate gas pactitionggl between

ater .ﬁ(}%}( ﬁld7 ggﬂﬁor@tﬂa%ﬁ éﬁ) %izz)'fiﬁje] lig nic plgag %&% separated,

n’)inecg (SAnkn Gﬁlggé.’)H,anm’)con&n&&e(ll H,Fhé)lfeﬁdue 'dfaﬁﬁm(lﬂdzd bszl TLL plate
=59 Hz), 4 H
3gqveécmmg? Pyish hg)gzéle(emyl qq;tagg (gﬂgpo 5aff(z{d[?7{ mg (72%) of the title

QE?rE'Béifp@? Fﬁﬂ‘fhﬁ&#gﬁ}@%ﬁf DRV, 10 B F2 PO, 412 om, 9),

3.99 (3H, s); MS (ESI) myz 272 (M 7).

STEP 3. 5-Cyano-2-(4-fluorophenoxy)nicotinic acid

The title compound was prepared according to the procedure described in step 2 of

Example 56 from methyl 5-cyano-2-(4-fluorophenoxy)nicotinate (step2): 1H-NMR
(CDCls3) 6 8.66 (1H, d, J = 1.8 Hz), 8.54 (1H, d, J = 2.3 Hz), 7.15 (4H, d, J = 6.3 Hz);
MS (ESD m/z 259 M + H)*, 257 (M - H)".

STEP . 4. Methyl 4-[({[5-cyano-2-(4-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)methyl]benzoate

The title compound was prepared according to the procedure described in step 3 of

Example 1 from 5-cyano-2-(4-fluorophenoxy)nicotinic acid (step 3) and methyl 4-



The title conpound was prepared according to the
procedure described in step 4 of Exanple 1 from

woredolprisds [ ({ [ 5-fl uoro-2- (4-fl uorobenzyl) pyri BCTHIER004D2735
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15

20

25

yl ] carbonyl } am no) net hyl | bejizoate (step 4): 1H NWR
(DVMSO-d6) S 9.20 (1H, t, J:57Hz) 8.60 (114, d, J
= 2.8 Hz), 7.90 (2H, d, J = 8Hz)782(1Hde

= (&nﬂon@tl&l)ﬂ@z&@@ﬁfyﬂ&lﬁ@&d@éﬁ WBE0 03D 0D 591 919{ HZ)I = l 8 Hz),
7.38 (2H, d, 718714(2Hn) 2 (2

J
d8:48X1H, g, B= I8 HZH}S 03 (Z%I 6 J t3H, Ha), 73328, ¢ )8 1 IZ!Z)ZG 17-7.12

(P e MRk =%’%H§)§§.9(1'YBH, 5 s a8k &M 406H2M +H)", 404 M

A-[Hy*S) - | - ({[ 5- FLUORO 2- ( 4- FLUOROBENZYL) PYRI DI N- 3-
YLI CARBONYLI AM NO) ETHYLI BENZO C ACID 0 CO2H STEP 1.
l\/bthyl 4- [(1S) 1-({

[ (4 f uor obenzyl ) er'

p@g@@f,g@lp&ﬁ%%é@@m@ng&@a@aocedure descri bed in step
of Eanple 1 from

5 “Hhe “f”"eo“"’mf("“‘“g At WE@WCPWW fonthe paededuiesdesgrit®@ddh step 2 of
A FReef: i?éaaﬂo@?rﬁy{‘?‘g@ﬁ%?t KR Gl epaRtgpoy ppidin->-
g)@g?f%’%wﬂadmnawzet l%g%%a?e) ﬁﬁdﬁgﬁﬁ\lflgb-%) §%887 4&'1:{;51'12; 2.3 Hz),

780% (14td, ¥d,2.3Hz),8.00, (221 8, Hz)8.2 Fizp 17 A BbH, d J 482 HzR7.15-7.10
Hz), 7.15-7.09 (2H, 0369615&\11

5. (414, 18), 497§ @Hd, by 5.74127MS1(BSD /2 32 3H7) bB90 (M.-GB".

(1H, d, J = 13.7 Hz), 3.85 (3H, s), 1.42 (3H, d, J =

7.1 Hz); M5 (ESI) mz 411 (M+ Hy+, 409 (M- H) STEP

2EXAMPLY 58 - ({ [5- Fl uoro-2-(4-fluorobenz~l)pyridin-3-

ylTcarbonyl amno ethllbenzmc aC|d 20 The title

i‘mmo-ef'c S ¥~k JOREIBANAY hP 3rocedure

describadh| 3 hyl
PRI o RN Al A

yl ] carponyl } am no) et hyl | benzoate (step 1): H NVR . ,
( 11 (1H, d, J = 7.9 Hz), 8.59 (1H, d, J
= 3 H2H d, J =8.2 Hz), 7.79 (1H, dd, J =
8.8 348(2H d, J = 8.4 Hz), 7.15-6.96
(4H, 520510(1H m, 4.18 (1H, d, J = 25 13.9
Hz), 409 (1H, d, J = 13.9 Hz), 1.42 (3H, d, J =7.1

Hz); M5 (ESI) mz 397 .
STEP 1. Methyl 5-fluoro-2-(4-fluorobenzyl)nicotinate

2-Chloro-5-fluoronicotinic acid (1.00 g, 5.70 mmol) was treated with 2 M solution of
(Trimethylsilyl)diazomethane in hexane (5.70 mL, 11.4 mmol), methanol (4 mL), and
dichloromethane (14 mL) at 0 °C for 1 h. The mixture was quenched with acetic
acid and concentrated under reduced pressure. The residue was purified by flush

column chromatography on silica gel eluting with hexane/ethyl acetate (10/1) to

afford 0.78 g (72%) of the title compounds as colorless oil: 1H-NMR (CDCl;) 6 8.41
(1H,d,J=3.1Hz), 7.93 (1H, dd, J = 7.6, 3.1 Hz), 3.98 (3H, s).

STEP 2. Methyl 5-fluoro-2-(4-fluorobenzyl)nicotinate

To a stirred solution of methyl 2-chloro-5-fluoronicotinate (step 1, 350 mg, 1.85

mmol) and dichlorobis[triphenylphosphine]nickel (II) (362 mg, 0.55 mmol) in



H+ 395 (M- H. EXAVPLE 60 4-[(1S)-1-(]
[ 5- CHLORO- 2- ( 4- FLUOROBENZYL) PYRI DI N3 WD 2005/ 021508

WEWISHBAEMO4/ 002735 100 YL] CARBONYLI AM NO) ETHYR( BEIAE/ 002735
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30

ACID I CO2H F STEP 1. Metdyyl
5-chl oro- 2- (4-fl uorobenzyl )nicotinate To a stirred

sol ution of nethyl 2,5-dichloronicotinate (Journal of
Cragrahpdrbfuggrol(15 asreaded ag. 504t seluli®8 1f 42@yorg3azylame chloride in

. 1.70.mmo
?&f?ﬁ&%gmﬁ @rﬁé‘nvﬁpm PR hI ¢ 4BTU M B98P 98 Nt suling pixture
MR dyakdled & Fo@HM@ﬁlﬁéﬂdﬁﬁ@ a Pstirfld) fol@6 hadde nixfrdwM poured into
sol ution of 4-fluorobenzylzinc chloride in
t eattmata;ddatqytéumaamn(omm chloridg. sotutiomo(S) mi) Gnd amdeued thh ethyl
ni troge Th lting.mxture was, heated at
f 6?"*%% 4100 ) i#% rcgg%a\% I3%sir was e %ﬁrewaégﬁl%)smfﬁe and
apshdehared ta%e&srehgce@ Pletufe. Walsnee?&*sirdﬁ@t\ﬁﬂ pwﬁﬁbdebpxﬁush column
acetate (100 nL). The organic layer was I ed over
melgroesitagrapy | dnagibcaaga ebwimgewith dtraheleigd racetesuddd ) to afford 439
pressure. The residue was purified by flush col um
c mrga@a oo gf a}ghylemorrs)phmctsasgeloﬂ@smll ng-MMB(FRGRNSBSOIYH, d, J =

compdth a1 g e % Ho n?@ﬁl@g@@%)gﬁ% ébﬁgﬂg 1m) 4.52

gzﬁl 5)33, ) é s)L'ZMs géis%ﬁa/i bk (1\01,+ ij) . (SHHZ;) 73239

(3H S). STEP 2 5 Chloro 2. (4-fl uorobenzyl)nicotinic
oargd according to the
A8 Exampl e 1 from

ﬁ%mlhe%o&lg)beﬁ% w%% %égfcl}eu%ea‘an@%)me %%aea@&edegéﬁb%e u:l-)step 2 of

d
( Edamgle Ufrem2mé&hizs- ﬂut?ro%(ﬂﬂ@félrobekﬁyl)m)cptmzﬁe Efbe}( 2}'-!M$0ESI) m/z

S : thyl 4-1(1S)-1-({

[gggﬂﬂd? 2-(4-fluorobenzyl)pyridin-3- yllcarbonyl)

am no) et hyl | benzoate 25 The title conpound was

prepared according to the procedure described in step
3SaEP 4. Methyl 4-[({[5-fluoro-2-(4-fluorobenzyl)pyridin-3-

yllcarbonyl }amino)methyl]benzoate

The title compound was prepared according to the procedure described in step 3 of

Example 1 from S5-fluoro-2-(4-fluorobenzyl)nicotinic acid (step 3) and methyl 4-

(aminomethyl)benzoate hydrochloride: ]H-NMR (CDCI3) 68.49 (1H, d, ] = 2.8 Hz),

8.01-7.97 (2H, m), 7.44 (1H, dd, J = 7.9, 2.8 Hz), 7.27 (2H, dd, ] = 4.6, 4.0 Hz), 7.14-
7.09 (2H, m), 6.93-6.86 (2H, m), 6.08 (1H, br.s), 4.56 (2H, d, J = 5.9 Hz), 4.29 (2H,

s), 3.92 (3H, s); MS (ESI) m/z 397 (M + H)", 395 (M - H)".

STEP 5. 4-[({[5-Fluoro-2-(4-fluorobenzyl)pyridin-3-

yl]carbonyl }amino)methyl]benzoic acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-[({[5-fluoro-2-(4-fluorobenzyl)pyridin-3-
yl]Jcarbonyl }amino)methyl]benzoate (step 4): 1H—NMR (DMSO-dg) 69.20 (1H, t, J =
5.7 Hz), 8.60 (1H, d, ] = 2.8 Hz), 7.90 (2H, d, ] = 2.8 Hz), 7.82 (1H, dd, ] = 8.9, 2.8



Exanple 1 from 5-chl oro-2-(4-fl uorobenzyl)nicotinic
acid (step 2) and nethyl 4-

wQ ¢doSp215e@ni noet hyl | benzoat e hydrochl ori de (steQIr/B2064/002735
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Exanple 5): H-NVR (CDC13) of 9.15 (1H, d, J = 7.7 Hz),
8.63 (1H, d, J = 2.4 Hz), 7.96-7.92 (3H, m), 7.50 (2H,
d, J WD 2005/ 021508 PCT/ | B2004/ 002735 101 = 8.4 Hz),
7Hzl)57 GS%H(GU.H B, HBD, 1985, BO(2HL o, 70, (2H, dd, J(4 8K, 84,H2), 4.50

(obiga (20 iy smzy@ (R0 cele s B o i

425 (M- H-. 5 STEP 4
4-1(1S)-I-({[5 Chl or o- 2- (4-fluorobenzyl)pyridi n- 3-
yEXAMIHQE)SD ami no) et hyl | benzoic acid The title

onpound was reoared accordlno to the orocedure
cﬂaE(&S) b S UQRS Ug \ PYR

BONVILAN EN ke y')gyrlmwg
(DVBOOdG) 8 9.13 (1H, d, J = 10 7.6 I—E), 8.63 (1H, d,
7.95-7.90 (3H, m), 7.47 (2H d, J = 8.2
cOH(4H m, 5.19-5.09 (1H, m), 4.18 (1H,
14. 0 Hz 409(1H d, J = 14.0 Hz), 1.42 (3H,
6.9 Hz): MBS (ESI) mz 413 (M+ H+ 411 (M -
MPLE 61 15 4-[(1S)-1-({

[5 CHLORO- 2- (3- FLUOROBENZYL) PYRI DI N- 3-  YLI CARBONYL
ATBR) FTHYL | BENMRthyl ACL D - lctighfimorr gtd-fluogbe paplpyridin-3-

5-chl.or gm n% efttl1 gbepzyl Ynicotinate The title

%&%@%ﬁrﬁ%—eﬁccordl ng to the procedure

dﬂ&cmdoasinpdunatm prefired dcco2inExa el srob&iutd agscABEM step 3 of
-di chl oroni coti nate and 3-fl uorobenzyl zi nc

clfvta@ml@é fropp NiﬂRor(oeia(fl ﬁyowbsnzex@n(cszﬁpwci (step3, of E@)nple 58) and
(1H, d Hz) 84 (4 m, . 4.

(@qhylsﬁ [(l:g) gg.mergqqthy%]j)enzgqt@ﬁlyﬁrochlonde (step 3of Exarnple 5): H-NMR
r fluaor Y ti mi it
%C%&lé} &p. % gﬁ% Jégargzmicéo%% 1%8 dt’ 2 hﬁgﬁpﬁ’oéed@}g d, s Hz),
dEW(B}bQﬂ I8 &1 em Azpf7.51 (2H, 4, J = 8.2 Hz), 7.15-7.09 (2H, m), 7.03-6.96

(2H, m), 5.19-5.09 (1H, m), 4.17 (1H, d, J = 13.7 Hz), 4.08 (1H, d, J = 13.7 Hz), 3.85
(3H, s), 1.42 3H, d, J = 7.1 Hz); MS (ESD m/z 411 (M + H)", 409 (M - Hy..

STEP 2. 4-[(15)-1-({[5-Fluoro-2-(4-fluorobenzyl)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the pfocedure described in step 4 of
Example 1 from methyl  4-[(18)-1-({[5-fluoro-2-(4-fluorobenzyl)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 1): lH-NMR (DMSO-dg) 69.11 (1H, d, J =
7.9 Hz), 8.59 (1H, d, J =3.0 Hz), 791 (2H, d, J = 8.2 Hz), 7.79 (1H, dd, ] = 8.8, 2.9
Hz), 7.48 (2H, d, J = 8.4 Hz), 7.15-6.96 (4H, m), 5.20-5.10 (1H, m), 4.18& (1H, d, I =
13.9 Hz), 4.09 (1H, d,J = 13.9 Hz), 1.42 (3H, d, ] = 7.1 Hz); MS (EST) m/z 397 M +
H)", 395 (M - H)".

EXAMPLE 60
4-[(18)-1-({[5-CHLORO-2-(4-FLUOROBENZYL)PYRIDIN-3-




|  Exanple 1 from nethy
5-chl oro-2-(3-fl uorobenzyl )nicotinate (step 1): H NWR

WG DNE@REB6) 8 8.74 (1H, d, J = 2.6 Hz), 8.24 (1PCT/IB2064002735
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2.6 Hz), 7.34-7.26 (1H, mjoo7.03-6.98 (3H, m, 4.48
(2H, s). WD 2005/021508 PCT/|B2004/ 002735 102 STEP 3.
Met hy IARB.&( 15)-1- &Q
[ oXIclk] Y13 AMINOEAERAJIBENAQIG ACED y| | car bonyl
anlno)ebhyllbenzoate The title conmpound was prepared
acg r [ the procedure described in step 3 of

% fﬂB 5-chl oro-2-( 3- fluorobenzyl)nlcotlnlc
aci d Ts ep 2) SHellnethyl 4- 5
m noet hyl ] benzoat e hydrochl oride (step 3 of

Exanpl 6Y5): i HNWR (CDC13) S 9.18 (1 H d, J = 7.7
Hz), 8.65 (1 H d, J =2.6Hz), 7.96 (1H d, J = 2.6
HZ§TEP7 1. %et(@l% chlgvo A.(EfBordbélDnitoRaté 2H d, J = 8.4

, (. 27-7.20 (1 m, /.0Z2-6.89 (3H n), 5.20- 5.10
( IF Ha st)r;ed4s<ﬂﬁhc(n1 oH,rneail;lyl J2,5 dicihldrohiz))l;mazte 12oi(rhaHof df,henlzcal and

= 14.1 Hz), 3,85 1.4 J = 7.

Néfn(gggle)”mgﬁ 7 Dy E i/{éll 26 zéz( (2 35% mg, 10 lg%EP Iamol) and
| I

yl thar (g%pw é}g{%ﬁ)ﬁ%}e%%%ﬁl{ﬁ@ (Y& 9’%6 B4y ﬁlﬁ%ﬁ)' di t@t’rﬁlydrofuran 6

I'benzodi'c aci'd. The title
canbpwasl addesl pI0SpBt ealudac of difhgréotentyleinprohbedigrie tetrahydrofuran

described in ste le 1f
4-(08gyl12-04 Hpsolf Al %?@ “?Exrs oilpgist o@ﬁfﬁﬁw‘? PrtHregas ipated at
yldecar, y a t

(RO GEY ko BTN R ]vﬁ’a%_' PERLP IS WRerdlo0. Il WY e agucous
2 hixking wag cﬁt?ac(elilﬂiyltldmh;]l acetﬁte&lﬁﬁ)nL)? 98e ()@dmcdaye.ﬂ was dried over
8.2 Hz),
7 rgg_gngmgxp (stgf_;llte r:[x)nd g)nfgntglt%lg upq_q_rl 2 ce jr)rezg_urfl ;qt'e dnzlgue was

[%lf‘lfx%d"ﬂfy) fluth &?‘[%gé]l% hr %atjf)‘%% 'ph%/fbnzsﬂﬂéa gel]- ﬂ%‘n/%%r‘o] ci1exa]ne/ethyl

2Q1cgt)§é:¥|§ Et@gff&‘d[él(lb @%) of the title compounds as colorless oil: H-NMR
(3-CHL NZYL) PYRI DI N- 3-

YL(UD‘(RB@\B(&} N\H NOY ETZ—E/IHZBB\IZKI 1EL ACK B D6 8iz), 7.24-7.20 (2H, m), 6.96-
6.90 (2H, m), 4.50 (2H, s), 3.89 (3H, s).

STEP 2. 5-Chloro-2-(4-fluorobenzyl)nicotinic acid

The title compound was prepared according to the procedure described in step 2 of
Example 1 from methyl 5-chloro-2-(4-fluorobenzyl)nicotinate (step 1): lH-NMR
(DMSO-dg) 88.73 (1H, d, J = 2.5 Hz), 8.22 (1H, d, J = 2.5 Hz), 7.24-7.04 (4H, m),
3.35 (2H, s).

STEP 3. Methyl 4-[(15)-1-({[5-chloro-2-(4-fluorobenzyl)pyridin-3-

yllcarbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-chloro-2-(4-fluorobenzyl)nicotinic acid (step 2) and methyl 4-
[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): lH-NMR (CDCl3)
69.15(1H, d,J =7.7 Hz), 8.63 (1H, d, J = 2.4 Hz), 7.96-7.92 (3H, m), 7.50 (2H, d, J



25

C2H C 25 STEP 1. Methyl
5-chl oro-2-(3-chl orobenzyl ) nicotinate The title
W@ 0up021308 was prepared according to the procedeeBIB2004/002735
described in step 2 of Exagple 58 from nethyl
2, 5-di chl oroni cotinate and 3-chl or obenzyl zi nc
chloride: H NWR (CDC1l3) S 8.65 (1H, d, J = 2.6 Hz),
8= 84 A)H/.16;6.9 @H no, $129-5.0P. Q6L ™)12 17 4HL dy)J, = 1405%), 4.08 (1H,

2H, s 2005/ 021508
%t:ﬁ/:r Ez)t@cﬂ?)ogﬁségi Siob%\%#» ¢ I =7.0Hz); MS (ESD m/z 427 M + H)",
£$¢9_302 (3-chl orobenzyl)nicotinic acid The title
und’was prepared according to the procedure
described in step 2 of. Exanple 1 from nethyl

5-chl oro- 2-( 3- chlorobenle?nlcotlnate (S%Z%hi)tm HL)NRi 3
Q-2- rqgoen Dpyridin-3-

J1T%a Oﬁl b7n}(§cggﬁﬁl M), 4.47 (2H, s). STEP 3.

[ Bhechil® b@ngol(na \oind prepired aydordixg it6lichie- larocyddr@ aéstmayd irl step 4 of
am no) et hyl | benzoate 10 The titl e conpound

pE)eaml@d cc&pm ngr@tbylt hé- [;s}%cleﬂlﬁﬁ@h@é%ér(ﬂﬁquh@n@tlwndm 3-

syllfﬁrtz?%l- QWI@)?ERYIB%BB% {A§MPX SHINMR VP Q4o - b3 (Hhad. I =
o DA WG s e Ly .15
=6.96 {4Htzm), 5896509 UH, na), 418%1H, d, JHz )14. OZ—I884 09 QIZH (cBI:H— 14.0 Hz),

n?%(%c%sﬂﬁ-?Hﬁ) M%(%DSI/NI%M*“H? 4141@é (HDH d, J =
15 14.2 Hz), 4.12 (1H, d, J = 14.2 Hz), 3.85 (3H, s)
1.42 (3H, d, J = 7.0Hz); M5 (ESI) mz 443 (M+ H)+,
A AMPEEL-. STEP 4. 4-[(1S)-1-({

[ 5- Chl or o-2- ( 3- chlorobenz 1P r|d|n 3- yllcarbonyl |
A (dd)-b HCHEQRE) ‘ PXRABINEund was

%??Aﬁgoiﬁel%@%ﬁ%ﬁgfﬁ‘f‘ﬁ]ﬁﬁ@ﬂy nergescribed in step

=Xdaipre L1 Tronrietr
4

(1Sp

(([5 chl or o- 2- (3 chlorobenzyl)pyrldln 3-

m no) et hyl ] benzoate (step 3): i H NWR
cbfH(1H, d, J = 7.7 Hz), 8.65 (1H, d, J
, 7.98-7.90 (3H, nm, 7.48 (2H, d, J = 8.2
FE) - 7.19 (3H m, 7.10-7.06 (1H, m, 5.20-5.10
(1H, m, 4.19 (1H, d, J = 13.9 Hz), 4.12

STEP 1. Methyl 5-chloro-2-(3-fluorobenzyl)nicotinate

-

The title compound was prepared according to the procedure described in step 2 of

20  Example 58 from methyl 2,5-dichloronicotinate and 3-fluorobenzylzinc chloride: 1H—
NMR (CDCls) 0 8.65 (1H, d, J = 2.4 Hz), 8.19 (1H, d, ] = 2.6 Hz), 7.26-6.84 (4H, m),
4.54 (2H, s), 3.89 (3H, s).

STEP 2. 5-Chloro-2-(3-fluorobenzyl)nicotinic actd

The title compound was prepared according to the procedure described in step 2 of
Example 1 from methyl 5-chloro-2-(3-fluorobenzyl)nicotinate (step 1): ]H—NMR
(DMSO-dg) 6 8.74 (1H, d, J = 2.6 Hz), 8.24 (1H, d, J = 2.6 Hz), 7.34-7.26 (1H, m),
7.03-6.98 (3H, m), 4.48 (2H, s).



25 (1H, d, J = 13.9 Hz), 1.43 (3H, d, J = 7.1 Hz); MBS
(ESI) mz 429 (M + H+, 427 (M- H EXAMPLE 63

WA 2406AR)B08L- ({ [ 5- CHLORO 2- ( 3- METHOXYBENZYL) PYRP@I/NB2804/002735

10

15

20

25

30 YLI CARBONYL} AM NO) ETHYLIBENZO C ACI D WD 2005/ 021508
PCT/ | B2004/ 002735 104 G CO2H Ove STEP 1. Methyl

5- chI or 0- 2- ( 3- met hoxybenz I
c oS : aylethyly A ool di 2 (-Hporohenzyl)pyridin-3-

d%g&bgﬁg}Annn&{qu,”ge&foateaanpl e 58 fr om mst hyl

-arcntoronrcottnate and 3- met hoxybenzyl zi nc
Cth@ftltﬁ&:onﬂ)ound was prepared according to the procedure described i m step 3 of
H- NVR( CDC13) 88. 64(1H,d, J=2. 5Hz) , 8, 16(1H,d, J=2. 5Hz), 7. 1
7 Expmple & from j:ﬁl)lorogi g%ﬂgomgex(zghmcmlmcgfacg,@ ($tom,2) sgnd methyl 4-
3.88 (3H,. s), 3H, s
51 gra&nzoe(ﬂ?xlﬂ?é{@ﬂ? i lﬁffﬂec(é'teprﬁ of Beepleiié FrMR (CDC)

I g (L@ \t ceaur
CAIPRIG, P PRAL S 5T560H L 00 00! POgRIEER 86, 795 i
Sdch® D1, (ﬁsmetm@(yk&emy{z))m zwizn)a(uﬂ @@t em)236)89 (3H m), 5.20-
I HNVR (DVSO-d6) b EHz Hz) ,
( PHO @H, 1)=4.20 6 J—zlae )1@1%@1{ ch— 1@17@53 $€L(3H 5), 1.42

(%{%’lmé) ?2?%) (@Héﬁsﬁ ﬁé?él(/lg Oxy% nzylfpy?/imdih%l-&

15 yl I carbonyl } am no) et hyl | benzoate The title

co ound was prepared accor di ng to the procedure
i bed in sttep 3 of ({15 1 ideRo-2-(3-fluorobenzyl)pyridin-3-

5 th grolﬁa S §0}@% Dﬁgﬂggcnﬁd )nicotinic acid (step 2)
a noet hyl ] benzoat e

hyithe QRlel @impdand o Prepacdd d@éa{mﬂ{get&t}le [irbd‘dwﬁ%e(@l%}l&)i inGtep 4 of
9.15 (1H, J=7.5H): 863 (1 4 H),

7 Fxampleg( I( 3Hromy) | mpthyd” (4 1S} ]- (MS @@0@ %(%ﬂprzlpbenzybgyndm -3-
n)yl]cqgtbg_lyyltaf[quno)gthy\l]]}agnzi)gt_es(sq.qg)’j’,): &‘?‘W}EfRM%Q'dJ) Egglé(éff d,J=

) s ( o e , 7.0
P St a7 = 2 P o B i g o cygp s o
4- 7[471@)& 1 (= 88- Iﬂ)l 08-722(( BHah)) xibeat WBpymn)j 8ile-838 (1H, m),
421 (1H, d, J = 14.2 Hz), 4.13 (1H, d, J = 14.2 Hz), 1.42 (3H, d, ] = 7.1 Hz); MS
(EST) m/z 413 (M + H)*, 411 (M - H)..

EXAMPLE 62
4-[(18)-1-({[S-CHLORO-2-(3-CHLOROBENZYL)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYL]BENZOIC ACID

Cl
STEP 1. Methyl 5-chloro-2-(3-chlorobenzyl)nicotinate

The title compound was prepared according to the procedure described in step 2 of

Example 58 from methyl 2,5-dichloronicotinate and 3-chlorobenzylzinc chloride: 'H
NMR (CDCl;) 6 8.65 (1H, d,J =2.6 Hz), 8.17 (1H, d, J = 2.6 Hz), 7.26-7.12 (4H, m),
4.52 (2H, s), 3.89 (3H, s).



25 yl Il carbonyl | am no)ethyllbenzoic acid The title
conpound was prepared according to the procedure

waelemsnetserl in step 4 of Exanple 1 from net hyl PAdF/[K2004/002735

10

15

20

25

30

1S)-1-({ [5-chloro-2-(3-neihoxybenzyl ) pyridi n- 3-
yl ] carbonyl | am no) et hyl ] benzoate (step 3): H NWR
(DVMBSO-d6) 89.13 (1H, d, J = 7.7 Hz), 8.63 (1H, d, J =
2.5 Hz), 7.94-7.88 (3H m, 7.46 (2H, d, J = 8.2 Hz),
5/ 2 002435 105 (1 H t, J
=5.09 (1 H m, 4.17
(’l’hé"tltléI coﬁxpcunlﬁw@s gared ‘hcé&dﬁ@"tb t6e prbcEdukd.d9sdrbid in step 2 of .
3.66 (3H, s), 1.41 ( J =171 Fg M5 (ESI) mz
ABRampIM 1+ fHhor, méBl (SMhiorH)Z- 3- &I&M&Enﬁétlﬂa{é (S - - t K-NMR
[ 5- CHLORO 2- ;3 CYANOBENZYL) PYRI DI N- 3- YL1 CARB ONYL |
A@M@QEQ%WL& BRkZd &=pEP ), &4 CHEHL.AN-STEHZY,. 7. 37 H§1(4H, m),
c ﬁao 2- (3-cyanobenzyl )nicotinate 10. The title

bt was prepared according to the procedure
descrlbed in step 2 of Exanple 58 from nethyl
2,5-dichloronicotinate and 3-cyanobenzyl zi nc brom de:

HSTRRR ( CBC13) ®Methyd6 (1 4H(18:1-0f [ScRlofo-BAB-chRré®nelhhyridin-3-

<(:|,. J = n215 Hz 7lb5e8rlzoate4 (4H, m), 4.57 (2H, s), 3.91

STE@ LAk Qo Wg&l?h(ﬁb(@@ﬁl@ﬁﬁ%bfla):éﬂrﬁﬁg'tﬁ'tﬁe Efgcgdﬁl;g%le@drfbt:@ in step 3 of

npound repared accordin rocedure
dEsmnplbebI fiom §tcé1;h)rﬁ -26(3- dhl@mm!y@miotﬁmomcmbmw 2) and methyl 4-
5-chl oro- 2- (3-cyanobenzyl )nicotinate (step 1):;H NWMR
( Eﬁm@d@@)no@tf@llbmz@m hydrochlosidg (gep3)of Exapplg iH HAYMR (€DCls)

(§gl 19§;l % :Ilélﬁé g%gt(hg)dj -[8%%[2)1 @?925& (3JH 'm), 731 (2H,d,J
[ 5-56PH9y, 9-23-1. 88 e1ANANTRVT DO YIH I 5320-5 b BHbANYA. 14 (1H, d, I =

am no) et hyl'| benzoat e
14.2 Hz), 4.12 (1H, d, J = 14.2 Hz), 3.85 (3H, s), 1.42 (3H, d, ] = 7.0Hz); MS (ESI)

m/z 443 M + H)*, 441 M - H)".

STEP 4. 4-[(15)-1-({[5-Chloro-2-(3-chlorobenzyl)pyridin-3-

vl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in stép 4 of
Example 1 from methyl 4-[(1S)-1-({[5-chloro-2-(3-chlorobenzyl)pyridin-3-
yl]carbonyl }amino)ethyljbenzoate (step 3): 1H-NMR (DMSO-dg) 09.17 (1H, d, J =
7.7 Hz), 8.65 (1H, d, J = 2.3 Hz), 7.98-7.90 (3H, m), 7.48 (2H, d, J = 8.2 Hz), 7.24-
7.19 (3H, m), 7.10-7.06 (1H, m), 5.20-5.10 (1H, m), 4.19 (1H, d, J = 13.9 Hz), 4.12
(14, d, J = 13.9 Hz), 1.43 (3H, d, J = 7.1 Hz); MS (ESI) m/z 429 (M + H)", 427 M -
H)".

EXAMPLE 63
4-[(18)-1-({[5-CHLORO-2-(3-METHOXYBENZYL)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYL|BENZOIC ACID




The title conpound was prepared according to the
procedure described in step 3 of Exanple 1 from

wo20@kloor5es 2- ( 3- cyanobenzyl )nicotinic acid (st epcRiB2aod02735

10

15

20

25

met hyl 4- 25 [(1S)-1-am naeghyl ] benzoate hydrochl oride
(step 3 of Exanple 5): 1H NWR (CDC13) 8 8.58 (1H, d, J

% 8.05-8.02 (2H, m), 7.66 (1H, d, J = 2.4
|—gl) 7$50-7.27 (6H m, 6.01 (1H, d, J =8.1 Hz),
5. 3p-) I) m, 4.30 (2H, s). 3.93 (3H, s), 1.54
(3H, OHHz); MB (ESI) mz 432 (M- H-. WO

2005/ 508 PCT/ | B2004/ 002735 106 STEP 4.

Nd [ 5- Chl oro- 2- (3- cyanobenzyl ) pyri di n- 3-

yI I car bonyl I am no) et hyl | benzoic acid The title
ﬁ SHH£H JCAXY PG ‘,, SO IUC pr ocedure

! il &?'"%W 58, fsflies BUTILE 10 SOLTBL Mg s 2 o

thg’l@ 6B Yirdra thé1byl €1, Sl-)ﬂic]hbﬁﬁrﬁeahﬁtd s P-mgthotybbFlzinc chloride:

| d6) 6 9.20 (1H, d, J = 7.7 Hz), 8.65 (1H, d, J =

2H4NMI): (cscma(slsmma D= 25&15) 3121)5(117{ 81y £214, sz 7J7€H,t,J =
Hz) , 4.23

(7191sz6%3 67Q43Izl %)4 534(2I[17S>( iﬁS (aH @ 37%43121 S)Hz), 1.42

(3H, d, J = 7.2 Hz); M5 (ESI) mz 420 (M+ H)+, 418 (M

- H)-. 10 EXAMPLE 65 4-({ [5- FLUORO 2- (4

FMEPRWEM)ZEGEWM@&MVNQCMMEM) BENZO C ACID O

COPH F STEP 1. Methyl 4-({

[ ‘Bhef Vil pompoyng. WasupEp B ACHRd 1B 1 G Proa‘%ﬁ% dgscribed in step 2 of

net hyl ) benzoate 15 The title c was prepared 1
aREhRlf dgfrew PRy Psdien PeCpetirrien ale}ﬁn%qﬂéateésw 1): H-NMR

f fil
ORGP A U 23 1 pnoBhen o ezt
787580Q)(3ANgh) eshipH, 4y, BGasy 3EpEY hyl ) benzoat e

hydrochl ori de: 1H NWVR (CDC13) 6 7.99 (4H, m, 7.30
(2H, d, J' =7.6 Hz), 7.14-7.03 (3H, m, 696692
: T :

WlTom&ﬁ@l}ﬁMno)é@lvl]beﬁﬂ_@& 2 4- ({ ’
[5-Fl uoro-2-(4-fluor ophenoxyq)l benzoyl | am no

| ‘Rt Higje F@@Dwdcwﬁﬁcpfépiﬂfh@ agqofding ¢o MsoPivgcEs dgﬁCéb@d ggstep 3 of

alg)((:a%rlp e I]gfr &ielox%ré)‘(:f%%[h%x% Sn%)rlll)lplgalmg a§1de(rs)tep 29fand methyl 4-
[(15)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5). H—NMR (CDCly)
09.15 (1H, d,J = 7.5 Hz), 8.63 (1H, d, ] = 2.4 Hz), 7.94-7.90 (3H, m), 7.49 (2H, d, ]
= 8.4 Hz), 7.09 (1H, t, J = 7.8 Hz), 6.74-6.63 (3H, m), 5.18-5.08 (1H, m), 4.17 (1H, d,
J=13.8 Hz), 4.09 (1H, d, J = 13.8 Hz), 3.85 (3H, s), 3.66 3H,s), 1.41 3H,d, 1 =7.0
Hz); MS (ESI) m/z 439 (M + H)", 437 (M - H)".

STEP 4. 4-[(15)-1-({[5-Chloro-2-(3-methoxybenzy!)pyridin-3-

vllcarbonyl } amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-[(15)-1-({[5-chloro-2-(3-methoxybenzyl)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 3): ]H-NMR (DMSO-dg) 69.13 (1H, d, J =
7.7 Hz), 8.63 (1H, d, J = 2.5 Hz), 7.94-7.88 (3H, m), 7.46 (2H, d, J = 8.2 Hz), 7.10



Exanple 1 from methyl 4-({ [5-fluoro-2-(4- 25
f1 uorophenoxy) benzoyl] am no } nethyl)benzoate (step

wdad 2005024508/R (DVMSO-d6) 6 8.94 (1 H, t, J = 5.9 PIIB2604AD2735

10

15 [ 48

20

25

(2H, d, J = 8.1 Hz), 7.48 (031, dd, J = 8.8, 3.1 Hz),
7.37-7.19 (5H, n), 7.08-6.99 (3H, n), 4.47 (2H d, J

55 B B8 5 M S s
5 USR5 EASGREODO0 BENERI. 00 ¥ s 50 s 2

4-(M w0423 (M f Hpor ophenoxy) benzoic acid A m xture of
2-chl oro-4-fl uorobenzoic acid (1.74 g, 10 mol),
4-fl uorophenol (2.24 g, 20 mmol), copper (50 ng, 0.78

ngﬁgé#gﬁggggr(l) iodide (50 ng, 0.28 nmol), potassium
76 g, 20 mmol ), and pyridine (0.40 ni,

5. @r(ml J{[FCABORO- 4 (3- C@’AQ\IOBENM)PYR‘IBFN-BDCIGF refl ux
fo h wth stirrin The reaction m xture was

d.m@&R&@Nwmm h a pad of
Celite o The pH value of the filtrate was adjusted to
9.8 “ dition of 2 M aqueous solution of sodi um
carb

& g q%ueous m xture was extracted wth
nmet han { O nmL x 3). The conbined organic
extrac were washed with brine (50 nL), dried (sodium
Ch6 and concentrated to afford 29 ng (99% of
. 2F (M+). STEP 2.
: Xy) benzoyl |
anrctitle &ﬁﬁ[m(ﬂn)i bﬁﬁzpi@éz@ed Id?serd.img t(ﬁttﬁgj‘fﬁ@%ﬂﬂa @&sribed in step 2 of
prepared according to the procedure scribed in step .
3 EXanidle B &opl methyf 2 SAdichloronicotinate and 3- cyanobenzylzmc bromide: H-

4-fluoro-2-(4-fluoro henox benzoic_acid (st ? kg and .
MR (CRCle)int 6 By P oA Fatr b (T, Ge AFch HE) THEY (H, m),

75T . G Off O a1 (T’H, Gy Lo s D ey

4.63 (2H, br.s), 3.86 (3H s); M (ESI) mz 398 (M +
FD+_, 396C(N|+2FD+ 25 STEP 3. 4 ({

| am no ]

e e S it b TR D g G0l s 2 o

Example 1 from methyl 5-chloro-2-(3-cyanobenzyl)nicotinate (step 1): 1H—NMR
(DMSO-ds) 0 8.74 (1H, d, J = 2.6 Hz), 8.26 (1H, d, J = 2.6 Hz), 7.68-7.65 (2H, m),
7.55-7.46 (2H, m), 4.52 (2H, s).

STEP 3. Methyl 4-[(15)-1-({[5-chloro-2-(3-cyanobenzyl)pyridin-3-

" yl]carbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from S5-chloro-2-(3-cyanobenzyl)nicotinic acid (step 2) and methyl 4-
[(185)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): 1H—NMR (CDCl3)
0 8.58 (1H, d, J = 2.4 Hz), 8.05-8.02 (2H, m), 7.66 (1H, d, J = 2.4 Hz), 7.50-7.27 (6H,
m), 6.01 (1H, d, J = 8.1 Hz), 5.32-5.23 (1H, m), 4.30 (2H, s). 3.93 (3H, s), 1.54 (3H, d,
J=7.0 Hz); MS (ESI) m/z 432 (M - H)".



Exanple 1 fromnmethyl 4-({ [4-fluoro-2-(4- i
f1 uor ophenoxy) benzoyl ]am no } nethyl)benzoate (step

W@2005/0210NVR (CDC13) 58-32 (1 H t, J = 8.7 HQTIR0OH02735
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25

(2H, d, J =7.9 Hz), 7.40 {06 H, d, J = 7.9 Hz),
7.17-7.03 (4H, WD 2005/ 021508 PCT/ | B2004/ 002735 108
E.92 (1 H, dt,

19

ORGE 2 ORC &) BENZOYLI AM NO 2
NE‘BHYM)@%E}@@J@ Ak @rep@re@l acC6imghto thd E»R)c'bdud&’ﬁieb(}ﬁbed in step 4 of
5- chl oro- 2- (4-fl uor ophenoxy) benzoate To a stirred
s&kamplsn df 4rem uoﬁ@ﬁh’énof' [zlﬁ)ﬁd [;,5 cfﬂ@.rosﬁ ﬁ%TﬁYa}lobwyl>pyrldln -3-
SOdI um h){drl de (0.34 10 g, '
NyNearbemt Faprine)esi lhenzeals (Riep %51 V%%@M%%ﬁa} P8rR0fIH, d, J =

Oy 2-f e I
TR Besd TG RrL 22 HE) BIRCRR Gy o6 &g B T 8.3 o,
m7xi6umo V65, nlil)eatleﬁ @8 (11 0n)CA LB HGd, .= M.4éiz)choT (g d, 0= 14.4
room tenperature, the mxture was diluted with ether
(380 113 GEhd, hadredowMhER Bz 2050 D x4 ) M TR
organi c |l ayer was dried over magnesi um sul fate and
concentrated 15 under reduced pressure. The residue

WEX AMVIPIIE 651 by flush col unmm chromat ography on silica

gel eluting with hexane/ethyl acetate (20:1) to afford
24€(({)[51FLE 8f4the title | conpounds as sI i ght

n,
3.84 (GH, s). 20 STEP 2.
5-F (Ve - f1 uor ophenoxy) benzoic acid A m xture of
met ob- €8;+#- (4-fl uorophenoxy) benzoate (step 1,

(20 and 2 N sodi um hydroxide (20 nlL) was stirred
at room tenperature for 3 h. The m xture was poured
into 2 N

2. 60@9 26 mml) tetrahydrofuran (20 nL), net hanol

. STEP 1. Methyl 4-({[5-fluoro-2-(4-fluorophenoxy)benzoyl]amino } methyl)benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-fluoro-2-(4-fluorophenoxy)benzoic acid (Anales de la Asociacion
Quimica Argentina 1985, 73, 509) and methyl 4-(aminomethyl)benzoate
hydrochloride: '"H-NMR (CDCl3) §7.99 (4H, m), 7.30 (2H, d, J = 7.6 Hz), 7.14-7.03
(3H, m), 6.96-6.92 (2H, m), 6.80 (1H, dd, J = 9.2, 4.4 Hz), 4.70 (2H, d, J'= 5.9 Hz),
3.91 (3H, s); MS (ESI) m/z 398 (M + H)", 396 (M - H)".

STEP 2. 4-({[5-Fluoro-2-(4-fluorophenoxy)benzoyl]amino } methylbenzoic acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-({[5-fluoro-2-(4-
fluorophenoxy)benzoyl]amino } methyl)benzoate (step 1): 1H-NMR (DMSO-ds) 6 8.94
(1H,t,J =59 Hz), 7.81 (2H, d, J = 8.1 Hz), 7.48 (1H, dd, J = 8.8, 3.1 Hz), 7.37-7.19
(5H, m), 7.08-6.99 (3H, m), 4.47 (2H, d, J = 5.9 Hz); MS (ESD) m/z 384 (M + H)",
382 (M - H).



hydrochl oric acid (50 nL) and the aqueous m xture was
extracted with ethyl acetate 25 (200 nlL). The organic

wo 20081020888 dri ed over magnesi um sul fate and eveQDIERD@H02735
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to give 2.41 g (98% of thH¥ title conpound as white
solids: IHNWVR (CDC13) S 8.11 (1H, d, J = 2.8 Hz),
7.43 (11-1, dd, J = 9.0, 2.8 Hz), 7.14-7.02 (4H, m,
6.80 (111, d, J =8.8 Hz); Ms (ESI) mz 265 (M- H)-.
o 08 PCT/ 1 B2004/ 002735 109 STEP 3. Met hyl
4= = ro-2-(4-fl uorophenoxy)benzoyl | am no }
met(pp-FbeoRgaR€4- The titl e compound was prepared
accord|no to the orocedure descrlbed in step 3 of
FEEOROFHENOX YBENZOY) INO M AR :

amd(&tep 2) andrret hyl 4- (am norret hyI)benzoate
hy e: "HNWR (CDC13) 8 8.24 (1H, d, J = 2.8
H. Zodf (3H, m, 7.36-7.32 (3H, m, 7.11-6.96

(4H, pd, 6.74 (1H, d, J = 8.8 Hz), 4.71 (2H, d, J =
5.9 | 3.90 (3H, s); MS (ESI) mz 414 (M+ H)+, 412
(M - STEP 4. 4-({ -

| am no
sound was prepar ed

aGCop {u’%f °cht1$}8 491{;]&?}869& ?gﬁﬁg]‘ﬁ%‘j 19?:2&61% AudtbphehBl 2.24 g,

Exanpl e rom net oro-

f QOom@M)ert@ppaxbmmg ](a’rﬂ lmx}mlf),t hwpeb(éhzmhdce ($&Gtregp GP8 mmol),
1 H NWR ( DI\/BOd6 S 8.98 (1H,

(Qppassdum Jccu;bogatg f g, ?O@m?lf*_pnddpyrgilne g)zzo ) ’5 O;ingéol) in water
( %3_'8 nq}g) wﬁ% h;at%lz anei gﬂd_xt?or 2718?0@&17 st@émgG Hl"ymeacﬁox? hikthre was

[5Ch| or O- 2 (4 fI or ophenox )benzoy

(2H,
nfdﬂut@ﬁ@w(ﬂ\ﬁv&teﬂnﬂ, fil89& thhughH)pad oF e AVPIRe GBI viald df the filtrate
S) & { E%Z‘gH %poggtéa (Gé‘r@ﬁl(;@@ﬁ lggal\gég)pslggcl)\%%l_ :;19 '\ﬁlum carbonate.

4’1%1@ cdiid g}&tu 5Osdraktbaf lvhtﬁf&!aﬂﬁ%etk%e (5p mL x 3). The

enzoy enzoate The title conpou
prcemdired cagmir elnmgtst\Oert veaspedeitt unrimed68 aull)h dded Ksostivep sulfate),

3 of
and concentrated to afford 29 mg (99%) of the title compound: MS (ESI) m/z 250

(M)

STEP 2. Methyl 4-({ [4-fluoro-2-(4-fluorophenoxy)benzoyl|lamino Ymethyl)benzoate
The title compound was prepared according to the procedure described in step 3 of

Example 1 from 4-fluoro-2-(4-fluorophenoxy)benzoic acid (step 1) and methyl 4-
(aminomethyl)benzoate hydrochloride: 1H—NMR (CDCl3) §7.99-7.89 (2H, m), 7.38-
7.28(4H, m), 7.12-7.00 (4H, m), 6.41 (1H, dd, J = 2.7, 8.1 Hz), 4.63 (2H, br.s), 3.86
(3H, s); MS (EST) m/z 398 M + H)", 396 (M + H)".

STEP 3. 4-({[4-Fluoro-2-(4-fluorophenoxy)benzoyl]amino } methyl)benzoic acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-({[4-fluoro-2-(4-

fluorophenoxy)benzoyl]amino }methyl)benzoate (step 2): ¥H—NMR (CDCl3) §8.32
(1H, t, J = 8.7 Hz), 8.04 (2H, d, ] = 7.9 Hz), 7.40 (1H, d, ] = 7.9 Hz), 7.17-7.03 (4H,



Exanple 1 from 5-chl oro-2-(4-fl uorophenoxy) benzoic
acid (step 2 of Exanple 67) and nethyl

wad 240608508 - am noet hyl | benzoat e hydrochl ori de (BCEB2804f02735
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Exanple 5): H 25 NVR (CDCI@B S 8.16 (1H d, J = 2.6

Hz), 7.95 (2H dd, J 66 1.8 Hz), 7.88 (1 H, d, J

= 7.4 Hz), 7.36-7.29 (3H. m), 7.23-6.96 (4H, m, 6.78
(0016 (IFL3] 2 245 5,9 Bru B AP, Odly= 85 Bz 4415 G il 5.7 Ho)

i G R S

PCT/ | B2004/ 002735 110 STEP 2.4-(( 1 9)-1- {
[ 5- Chloro- 2- (4-fl uor ophenoxy) benzoyl | am no }
eERWNBEHZ6Y ¢ acid The title conpound was prepared

aizﬁgd: ggok:& Hzg procedure described in step 4 of
thyl 4-((1S)-1-{ [5-chloro-2-(4- 1 5

f ELODRATSION Y XIS BENYID ANAMINGD FME)PPPHZ)B@\?MI@ &énj)

HNVR (DVSO-d6) 8 8. 17 (111, d, J = 2.8 Hz), 8.0

(2 dOJ-8 4 Hz), 794(111 d, J=73Hz)

7. @ - i m, 7.14- 6.98(4H, 'T) 6.78 (IH d, J

= dy ¥, 20,A1H, dg, J. = 7.3, 7. Hz) 1.53 (3H,

d, J OHz) M5 (ESI) mz 414 (M+ H+, 412 (M -

H-. 19JEXAVPLE 69 4- ({

[ 5- CHL 2-(4- FLUOROPHENOXY) BENZOYLI AM NO

~F CO2H STEP 1.

) B 'azsmeul @&hﬁa} gFi. fﬁ%l)ogﬁenol %1 a‘sd> gor@ %Hﬁ&%ﬁd ;FJzﬁu&l'htyhﬁde (0.34

compound was prepared according to the procedure
dgsbt.3 loedloli) in 34 dirBetbylforxaiepB@ nlL)Y wasradded a solution of methyl 5-
5-chl or

%%—%%891)0 gfrizfolati%g{ n@? Féi( g) ben o CN?\?hgnegthylﬁ)Earizﬁdgf(?:O mL) at

4n 6
(ci (H @m fm@?ésnx nb" n%xtdrg %9 H@zﬁ&Pth ﬁo deb Wﬁ,ﬁ(%ﬁ @ c%oﬁ?g:z% room

Jtempérafurkizthe rrﬂxt.’ﬂﬁ: \stl-ﬂxlu(th}ﬂ, w11h ethsr 900311@ ddd)wash@Dwith water (150
7.13-6,98 J
dglLJx:3)5 @’gxmgang: @Xer( Y{Ff %lgljzd olvgr nkaggqs)\u%%\lfatgzancil\éo_pcentrated

Hydder Qg&cé%resgﬂ)re. The residue was purified by flush column chromatography
on silica gel eluting' with hexane/ethyl acetate (20:1) to afford 2.60 g (65%) of the title

compounds as slight yellow oil: 1H—NMR (CDCI3).8 7.88 (1H, d, J = 2.8 Hz), 7.40
(1H, dd, ] = 8.8, 2.8 Hz), 7.06—6.85 (5H, m), 3.84 (3H, s).

STEP 2. 5-Chloro-2-(4-fluorophenoxy)benzoic acid

A mixture of methyl 5-chloro-2-(4-fluorophenoxy)benzoate (step 1, 2.60 g, 9.26
mmol), tetrahydrofuran (20 mL), methanol (20 mL), and 2 N sodium hydroxide (20
mL) was stirred at room temperature for 3 h. The mixture was poured into 2 N
hydrochloric acid (50 mL) and the aqueous mixture was extracted with ethyl acetate

(200 mL). The organic layer was dried over magnesium sulfate and evaporated to
give 2.41 g (98%) of the title compound as white solids: ]H-NMR (CDCl5) 6 8.11 (1H,
d, J=2.8 Hz), 743 (1H, dd, ] = 9.0, 2.8 Hz), 7.14-7.02 (4H, m), 6.80 (1H, d, J = 8.8
Hz); MS (ESI) m/z 265 (M - H)".



STEP 2. 4-({ [5-Chl oro-2-(4-fluorophenoxy)benzoyl |
amno } nethyl)-2-fluorobenzoic acid 25 The title

W@ 0up021308 was prepared according to the procedeeBIB2004/002735
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described in step 4 of Exgwple 1 from nethyl

4- ({[5-chl oro-2-(4-fluorophenoxy) benzoyl ] am no

}net hyl )-2- fluorobenzoate (step 1): ~ H NVR ( DMSO- d6)
SSEEPS. dthleJihS ehlorog?-(4-fluorephenox Ybenzayllaminod nitiybenzoate

}(_lﬁllé tlgle ComiE ngl% ng&)pre_%r 86“%)‘1%‘8/3}8% fgc&gdlgrel_cllesmbed 10 s?ép 3 of

P@Iﬁﬁl?%op‘ffm%Y@ﬁorohl@l -flddtopisbnory)berfroie &l ; (s Ea%'d) methyl 4-
M2 ARE (M R e e (Mo hy o L AVPLE 70 T (1S

Mhﬂ;ﬂ&@y@bérﬁo&e@yﬂx@&@hmwmm%) %) mm d J= 28 Hz),
ETHYL BENZOC ACCD O C CO2H CI STEP 1. Methy

57 &Mt 69% (3H,(18), chitor dgkéH o) bé kb @Hrme), 16+7t41 @H d, J = 8.8 Haz),

B8Pt o QBRSSO A TR Esh e AR RHEE R 4F2 -

5-chl oro- 2-fl uorobenzoate and 3-chl orophenol : H NWR
10(CDC13) 8792(1H d J:28Hz) 746(1H dd, J
STEB 4. 2-(8 224 flgoR@ph¢rBiMy)bepzoyl [Bnt WenzdsT 8

ro-2-(3- chloro heno be o{cea id The.t
cgﬁﬁéﬁgcf"%’?“’bé &Bénpée&a%? GrY % ?Il?éocﬁ ‘b‘@ed&ﬁ‘irg’ed i Step 4 of
degehpied in step 2 of fdm Exanpl n&fyf rom nethy [S-chioro-2-(4-
5- chl oro- 2- ( 3- chl or ophenoxy) benzoat e {step 1)

( ﬁa&bghe@x%bkﬁzdyl}bkmﬂ)}mbthyl)Be&owe) (steg #5 H(NMR @DMsb @) & 8.98
7.14-6.80 (5H nl 3. Meth
4(1(}@,1KS) =19 Hgb-Tef7 @Hp d21 (‘—:8 ZHe ﬂcﬁ@r{éﬂaﬁy) bé?nfzi;i}b 17.51 (1H, dd, J

oreparnFltooiar g (0 ohd H Dkbdud & SLTER Bea R, dogpso Hoy

3MK (ESD AP M oM 308 (M - H
5-chf o%;q(; 2-(3- (chl oPrP)g]phen(oxy) %enzm c acid (step 2) and

nmet hyl 4--1 [(1S)-1-am noet hyl ] benzoat e hydr ochl ori de
(itXeML% éExaan e 5): H NWR (CDC13)

4-((15)-1-{[5-CHLORO-2-(4-
FLUOROPHENOXY)BENZOYL]AMINO}ETHYL)BENZOIC ACID

’ O
N
oH COLH

STEP 1. Methyl 4-((15)-1-{[5-chloro-2-(4-

fluorophenoxy)benzoyl]amino }ethyl)benzoate

The title compound was prepared according to the pchedure described in step 3 of
Example 1 from S5-chloro-2-(4-fluorophenoxy)benzoic acid (step 2 of Example 67)
and methyl 4-[(15)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): ]H—
NMR (CDCls) 6 8.16 (1H, d, J = 2.6 Hz), 7.95 (2H, dd, J = 6.6, 1.8 Hz), 7.88 (1H, d,
J=7.4 Hz), 7.36-7.29 (3H, m), 7.23-6.96 (4H, m), 6.78 (1H, d, J = 8.7 Hz), 5.32 (1H,
dq,J =74, 6.9 Hz), 3.90 (3H, s), 1.51 (3H, d, ] = 6.9 Hz); MS (ESI) m/z 428 (M +
H)*, 426 (M - H)".



S8.17 (1H d, J = 2.8 Hz), 7.93 (2H, m, 7.65 (1H d,
J = 7.4Hz), 7.42-7.19 (5H, n), 6.97-6.81 (3H, m,

W®H2@2/08 1568 dq, J =7.4, 6.9 Hz), 3.90 (3H, s),PAT/IE2004/002735
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(3H, d, J =6.9 25 Hz). STHP 4.4-((1S)-1-{

[ 5- Chl or o- 2 (3-chl or ophenoxy) benzoyl | ani no

| et hyl ) benzoic acid The title conpound was prepared
accordlng to the procedure described in step 4 of

(4-Fl0d pﬁqg{oxb)%eﬁ%v?[aﬂm?o }(et%vaenzmc acid

crIth@rtmehﬁma@)ah@w @ydatodi mOl)datgww thbgréedue d@txetp:dah step 4 of
H-NI\/RfDI\/ISOdGI) 88.91 (1H, d, J = 7.9 Hz) g

d Exampleg, 2 Hz)1 7 61 fr0r54 (2H nmthyl7 4o 74§1115()31H{[ rghloro-2-(4-
7.19-6.91 (4H,

T ThgrqpbpRony Doy e gy DhksOtte) (toprd s HAPMRWIEMSPde) 58.17

4§w®§% iy ?‘:ﬁ%ﬁ% %}M% fHA(iAJ 7.3 He), 7.38-7.32 (3H,

E'Bh-)YlZ)lBEﬂ\mzKH AR), B. 78I (1BCAH E 81O HIY, B34 (1HRIqhY = 7.3, 7.0 Hz), 1.53
5-chl or o- g—lz@fl uor o henoxy )benzoate The title

céadolidd= WA {MﬁdE@ /g ddf MmgH o 4 RéMprBredur e
described in step 1 of Exanple 67 from nethyl

5-chl oro-2-fl uor obenzoate and 3-fluorophenol: i H NWR
((mmPﬁg@Ql(lH d, :28Hz) 746(1H dd, J =

7.31- 1H, d, J = 8.
H74¥( { [%Ckﬁ.Qig@ L- (AﬁLUQROP%WOQI BBENZOY AM'IE‘D }:METHYL) 2-
5- phenoxy) benzoic acid The title

; c =pared according to the procedure
descrl bed in step 2 of Exanple 67 from nethyl

Zﬁ?l uor ophenoxy) benzoate (step 1): i H NWVR
6+ H1H d, J = 2.8 Hz), 7.66 (1H dd, J
@8 Hz) , %42733 (1H, 20 m, 7.15 (1 H, d, J

oooocQ

.9,
.9
Met

© 6.98-6.90 (1 H m), 6.84-6.71 (2H, m. STEP
4-((1S)-1-{ [5-chloro-2-(3

STEP 1. Methyl 4-({[5-chloro-2-(4-fluorophenoxy)benzoyl]amino }methyl)-2-

fluorobenzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-chloro-2-(4-fluorophenoxy)benzoic acid (step 2 of Example 67)
and methyl 4-(aminomethyl)-2-fluorobenzoate: 1H-NMR (CDCL) 6822 (1H, d, J =
2.6 Hz), 8.06-7.98 (1H, m), 7.86 (1H, t, J = 7.7 Hz), 7.35 (lH, dd, J = 8.9, 2.6 Hz),
7.13-6.98 (6H, m), 6.75 (1H, d, J = 8.9 Hz), 4.69 (2H,- d,J =5.9 Hz), 3.91 (3H, s); MS
(ESD m/z 432 M + H)", 430 M - H)".

STEP 2. 4-({{5-Chloro-2-(4-fluorophenoxy)benzoyl]amino } methyl)-2-fluorobenzoic

acid
The title compound was prepared according to the procedure described in step 4 of

Example 1 from methyl 4-({[5-chloro-2-(4-fluorophenoxy)benzoyl]amino } methyl)-2-

fluorobenzoate (step 1): IH-NMR (DMSO-dg) 6 8.19 (1H, d, J = 2.8 Hz), 8.09 (1H, t,
J=6.0Hz), 7.86 (1H, t, ] = 7.8 Hz), 7.35-6.97 (8H, m), 6.73 (1H, d, ] = 8.8 Hz), 4.66



fl uor ophenoxy ) benzoyllam no } ethyl)benzoate The
title conpound was prepared according to the procedure

walewsnetsesl in step 3 of 25 Exanple 1 from PCT/IB2004/002735
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5-chl oro-2-(3-fl uorophenoxy) benzoic acid (step 2) and
met hyl 4- [(1S)-1-am noet hyl ] benzoat e hydrochl ori de
(step 3 of Exanple 5): HNWR (CDC13) 6 8.17 (1H, d, J
X2H, 8, Hz)p,1 Hz)9B1S ABS)) uljz P18(MB+4H )416AMSSH)1H, d, J =
7.4Hz), 7.42-7.26 (4H, m, 6.94-6.88 (2H, m,
6.74-6.65 (2H, m, 5.28 (1H, dq, J = 7.4, 7.3 Hz),

%gg%g@ggs), 1.48 (3H, d, J = 7.3 Hz). WO
PCT/ 1 B2004/ 002735 113 STEP 4. 4-((1S)-1-{
[ 5¢(Th)-0r{05-ZHLDR O @oBophenoxy) benzoyl | ami no} et hyl ) benzo

ic acid The title conpound was_prepar ed accord| ng to
dLORSHAIENQXAQE SNT Q) S E)BENZQHL AQID,

et hyl of-{(19)- 1-{ [5-chloro-2-(3-. 5

fEug xY) benzoyl ] am no} et hyl ) benzoate (step 3): 1
H N C%ﬁl?(lH d, J = 2.6Hz), 7.98 (2H d,
J : 8'(1H, d, J = 7.0Hz), 7.43-7.29 (4H,
n, -6.89 (2H, m, 6.75-6.67 (2H, m 5.29 (1H,
g, A4, 7.0 Hz), 1.50 (3H, d, J = 7.0 Hz); MS

LR 1 anth&hﬂrChlmOI-Z-léﬁﬁhlomenmxv)belﬂ‘loate 10 EXAI\/PL E 72

S SR LR < 1
5ECh| K72t {H@I gP%&%T&Q%X%J&SE‘%QQ%tE a]n?i ]! *&ﬁlg%;}heﬁol H-NMR

acc

d@mu )bwl 9Qraus &R =12 8TH4), 7E6<@Imlcm ﬁgsmm@) $5-6.80 (SH, m),
5-chl or o- 2- f | uorobenzoate and 3- met hoxyphenol : H NMR
(TRCEBY, b 7.89 (1 H d, J =2.8 Hz), 7.41 (1 H dd, J

= 8.4, 2.8 Hz), 7.24-7.19 (1 H nm, 6.95 (1H, d, J =

8.4 Hz), 6.67-6.64 (1H, m, 6.53-6.49 (2H, m, 3.83
(Stizp 9) 5-CRiof8-2(3Rhlorsphendy)BdzBicZcidvet hyl  4- ((15) - 1-{

[5-chloro-2-(3-
The title compound was prepared according to the procedure descrlbed in step 2 of

Example 67 from methyl 5-chloro-2-(3-chlorophenoxy)benzoate (step 1): H—NMR
(CDCl3) 6 8.13 (1H, d, } =2.8 Hz), 7.45 (1H, dd, J = 9.0, 2.8 Hz), 7.14-6.80 (5H, m).

STEP 3. Methyl 4-((18)-1-{[5-chloro-2-(3-

chlorobhenon)benzovl] amino lethyl)benzoate

The title compound was prepared according to the procedure described in step 3 of
Exafnple 1 from 5-chloro-2-(3-chlorophenoxy)benzoic acid (step 2) and methyl 4-
[(1S)-1-aminoethyl]benzoate hydrqchloride (step 3 of Example 5): 1H—NMR (CDCl3)
58.17 (1H, d, J = 2.8 Hz), 7.93 (2H, m), 7.65 (1H, d, J = 7.4Hz), 7.42-7.19 (5H, m),
6.97-6.81 (3H, m), 5.32 (1H, dq, ] = 7.4, 6.9 Hz), 3.90 (3H, s), 1.49 (3H, d, J = 6.9
Hz).

STEP 4. 4-((15)-1-{[5-Chloro-2-(3-chlorophenoxy)benzoyl]amino }ethyl)benzoic acid

The title compound was prepared according to the procedure described in step 4 of

Example 1 from methyl 4-((15)-1-{[5-chloro-2-(3-



nmet hoxyphenoxy) benzoyl | am no } ethyl)benzoate A
m xture of nethyl

wh2@kloor5es 2- ( 3- met hoxyphenoxy) benzoat e (step 1PCRBE200M02735
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0.75 mml) and 2 N sodiumijwdroxide (2 nL) in

met hanol (10 nL) was stirred for 7 h at 25 room
tenperature. The reaction mxture was poured into 2 N
hyHioeshkasxysbeaesyd]afihfo yethyl daekobiee(seguido Ud-NVIRt (DMS@ad) 6 8.91
extracted with ethyl acetate

| 4Jrduks 0o T(ldarh LE S AEE) ) 508 a0y 34 OH, m)

gi-V. 8 r n ar, boxyl

a0 o SRR e 4 Gl bEd 7 3% BT EARERS I s s e
f%/gb,g@ MPUHYE hg@tvamn) . To a stirred solution of this
acid tg ng, 0.60mmol) and nethyl 4 WD 2005/021508
PCT/ | 82004/ 002735 114 [(1S)-1-am noet hyl ] benzoate

h hjoride (step 3 of Exanple 5, 143ngy, 0.66 mmol )
|.%g‘£feu I%kﬂet hane (20 nL) were successively added

14(Q1911?E§5tryﬁg@k@p@f'(glpyl )-3- ethyl carbodiimde
hydrochl ori (172 ng 0. 90 nmol ) , 1-

h HROEHEL BHNZ DY HEAVIENQ Y TOBET CHR
mml) and trlethyl am ne (91 5 uL) After be| ng
Stdjr redio er ight, the reaction was quenched by the

add| nNo ter (50 nL). The organic layer was
separ atia and ¢Pet! aqueous | ayer was extracted with

di chl o et hane (50 nL x 2). The conbi ned organic

| ayer s WeFe washed wwth brine (50 nL), dried (sodium
S \HTiER e Methyl - dﬂm‘oeﬁ@tﬁmroﬂﬂwox‘ebérm@etems purified by
i e%@ bl in s 1 o1
L SHU2E T Bl SO e s
H@iDCL) %47 51 &@{ Ggﬁ; 72“9 Hz7 731% AZHzﬁd (J4~H8 7m)z 8 ﬁz)??f 3(117'n't)96 (1H, m),

SGM(OHHd hf}873i290663+€ 6lg)SH 81)73381(3}}15)5) 1.49 (3H,
d, J =6.9 H). 15 STEP 3. 4-((1 S)-1-If
5- Chl or 0- 2- ( 3- net hoxyphenoxy) benzoyl | am no }

etdpdp) PeERbo-2-25HdorbBBerdokben Ry Nd was prepar ed

according to the procedure described in step 4 of

Exzwepite donipoond mes pydphedd( a8prding tof the pibedore2dgs@ribed in step 2 of
met hoxyphenoxy) benzcglgl]l am no} et hyl gbenzoat e( st epl g
H-BxRpleDRBGrads ymeiayl 1gep-2-(}4flugrophenoxy)tpppate Ystgol H-NMR.

(Driso-a5) 5785 U)o, 1% 28 12y 66, d0. 526 285317 2733

m), 7.15 (1H, d, J = 8.9 Hz); 6.98-6.90 (1H, m), 6.84-6.71 (2H, m).

STEP 3. Methyl 4-((18)-1-{[5-chloro-2-(3-

fluorophenoxy)benzoyl]amino }ethyl)benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from S-chloro-2-(3-fluorophenoxy)benzoic acid (step 2) and methyl 4-
[(lS)-l-énﬁnoethyl]benzoate hydrochloride (step 3 of Example 5): 1H—NMR (CDCly)
68.17 (1H,d, J = 2.8 Hz), 7.93 (2H, d, J = 8.4Hz), 7.65 (1H, d, J = 7.4Hz), 7.42-7.26
(4H, m), 6.94-6.88 (2H, m), 6.74-6.65 (2H, m), 5.28 (1H, dq, J = 7.4, 7.3 Hz), 3.90
(3H, s), 1.48 3H, d, J =7.3 Hz).



dd, J = 7.9, 7.1Hz), 7.39 (2H, d, J = 8.3Hz), 7.27
(1H, m), 7.03 (1H d, J = 8.8Hz), 6746 71 (1H, m,

wW® 2880861582 (2H, nm), 5.06 (1H, dqg, J = 7.0 Hz), PGI/I2004/002735
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(3H, s), 1.37 (3H d, J =& 1H); VB (ESI) nlz 426 (M
+ H+, 424 (M- H-. 25 EX}AIIVPLE 73 5

- FLUORO- 2- ( 4- FLUCRCPHENOXY) N- [ 4- (2H TETRAZOL- 5-

YL) BENZYLI NI C OTINAM DE O F STEP 1.

-5 fluoro-2-(4- quorophenoxy)nlcotlna
oo 2r(3-fuerophang® mired ethybbenzoic acid

gggg?#ln \I%I%?])u { %9%?&%){1%8 %&gde% t%qPé g%c%a&%ec%g&ﬁ)ed in step 4 of

S¥khmpleo- 2- (4-1f | uor OFthﬁﬂOXy) ni gRtHyni ¢ aci d-((1b-ap{[B-caforo-2-(3-.
Exanp e 1) and 4-cyanobenzyl hexam ne ydrobron1de

( Byiotophaic y bRyl Afmina} ethyh bédzo4t€E4BB): B-NMBRS(ADEI3) d@,17 (1H,
J =8.3, 3.1 Hzé 8.33 élH, br. sz_‘ﬂ8.06 (671H d, J =

3d17 R 6H7), 698 GH, dg) =8.3Ha), §.68 HH, d. 7. 36 Gy 7.43-729-4H, m),
8 - € : , (4Hy de 4J77 1 ; -
VEUSCRY D AR A7 g s Rl il s Ll SBko. 0. -
57/ MOk MAHAY hluqphe DX W12NM 4Hf2H t et razol - 5-yl ) be

nzyl | ni coti nam de To a sol ution of

N- (4- cyanobenzyl ) - 5-f | uor o- 2- (4-f | uor ophenoxy) ni coti na

, 10 220 ng, 0.60 mmol) in

giééggiﬁjg;irolldln 2-one (5 nL) were added sodi um

aaL@gs)- 1j{$7c}qgoR¢y§(:mml ) and tri et hyl am ne

hydrochlorlde 5248 . at room tenperature.
Z&D%]AMIN YLBENZOHKe ACID

rea;2ﬁ§§ m Xt ure mas diluted with dichl oronet hane

and the solution was washed with saturated
sod dHh oaenphosphate solution (50 nL). The
organi c phase 15 dried (sodium sul fate) and
concen ted. The residue was purified by flash col um
chrona g@aphy on S|I|ca gel (50 g) eluting with
hiPAr. diati i 2l oret?h@amethe aesingodt¢ 00/ 5/ 0.5) to
ids, were trit

Ff whit e
Lflﬁﬁ U@lﬂﬁ?rnp'oaﬁde?%f grﬁpgfegf%?@mﬁz@ e P SsIpre S tined in step 1 of

LGP YR g L 22k BRI e

7(@@d 1§.7. Sibd(lHJ d;ll 83& I}ZP72H&1HZ§IGI J;— gg Q%I-Hz)dv 24- 7=19 (1H, m),

, 4H
2635 <1nza+ [ a8.4yis 668 64 (L V) 835 i GHigon. ] E17 ¢3fm)s; 3.78 (3H,
407 (M- H-.
S .

STEP 2. Methyl 4-((15)-1-{[5-chloro-2-(3-

methoxyphenoxy)benzoyllamino }ethyl)benzoate

A mixture of methyl 5-chloro—2-(3-methoxyphenoky)benzoate (step 1, 220 mg, 0.75
mmol) and 2 N sodium hydroxide (2 mL) in methanol (10 mL) was stirred for 7 h at
room temperature. The reaction mixture was poured into 2 N hydrochloric acid (50
mL) and the aqueous mixture was extracted with ethyl acetate (200 mL). The
organic layer was dried (sodium sulfate) and evaporated to give 168 mg (80%) of the
corresponding carboxylic acid. This acid was used for next reaction without further

purification. To a stirred solution of this acid (168 mg, 0.60mmol) and methyl 4-
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EXAMPLE 74
5- CHLORO 2- (4- FLUCROPHENOXY) - N-[ 4- (2H TETRAZOL- 5- 25

wWO'koBBENAY. | Nl COTINAM DE | O F  STEP 1. PCT/1B2004/002735

5- Chl or o- N- (4- cyanobenzylj)z2- (4-f1 uor ophenoxy) ni coti na
rnide The title conpound was prepared according to the
procedure described in step 3 of Exanple 1 from
B1.$hl-ammoRihfyRbdrzoae apdventarsida(scapt3 of I&xeampld SahiBrdg, \WB6 mmol)
2005/ 021508 PCT/1B2004/ 002735 116 .c benle hexam ne
Rydisiypiogintee () mineyss Sr@:rgsw%f)ide ($Ean§thyiamingpsopyl)-3-

%§%9%?§%¥?P§2?8%ﬁ%nox 3 §F§E?3H- etrasz 5- yf&benzy I-

injdedtybb@dtittofe Mhldeatd (HOBTY (D uipd OvES mpiad) ane drrethylamme 1

according to the procedure described in step 2 of
woanmpifier -gpgmgrsémed overnight, the reaction was quenched by the addition of

SRRl o SRRk 5 ek MBS BB LR

With didhXpdMedhand(50@nL x 2). The combined organic layers were washed with
5- FLUORO 2- ( 4- FLUOROPHENOXY) - N- [ 4- ( 2H TETRAZCQL- 5-
b,rLr)eE(éMm BEsg GRApm splfate) pand Wagpr@te@lf The residue was purified by

ISO urﬁ ﬁ&%ﬁ%@?f@%}&%é& llﬂﬁfﬁe\{v&& %%xg%yetlgyl a%etate

c 1
Wﬁrtgxy (??-F%enz%r%rg%%%%rréoﬁg ‘:k}s %Oa COlOﬂSSS %11_ HNMR
@IIE(EI);) 5 8-1einy) o, 3:(238 Hii), rr/e944y18ar(BHpmr) oms )’Qar(bHdml) m &173(1}1 d,

ydrochl oride (138 1), rieth g
{e 7Hp 6.71-:6910 Hﬂfblﬂjl) |6n’57d6 é%l(%Hor?ét ﬁ&ﬂélﬁsrrﬁrj QnélH{\N 3.78

a ) was stirred at room
e%npérékd i ?cf"ig%ﬁHLThe mxture was diluted with

di chl oronet hane (50 nL) and washed w th 5% aqueous

sodlun120 d|h dro.enphos.hate solutlon (30 nL) The
Lk h , SR pthiybenzoic

gpg concentrated under reduced pressure The resrdue
was

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-((15)-1-{[5-chloro-2-(3-
methoxyphenoxy)benzoyl]amino }ethyl)benzoate (step 3): lH-NMR (DMSO-dg)
68.84 (1H, d, J = 7.9Hz), 7.80 (2H, d, J = 8.3Hz), 7.58 (1H, d, J = 2.8Hz), 7.51 (1H,
dd, I = 7.9, 7.1Hz), 7.39 (2H, d, J = 8.3Hz), 7.27 (1H, m), 7.03 (1H, d, J = 8.8Hz),
6.74-6.71 (1H, m), 6.58-6.52 (2H, m), 5.06 (1H, dq, J] = 7.0 Hz), 3.72 (3H, s), 1.37
(3H, d, J = 7.1Hz); MS (EST) m/z 426 M + H)*, 424 (M - H)".

EXAMPLE 73
5-FLUORO-2-(4-FLUOROPHENOXY)-N-[4-(2H-TETRAZOL-5-
YL)BENZYLNICOTINAMIDE

s

F

STEP 1. N-(4-Cyanobenzyl)-5-fluoro-2-(4-fluorophenoxy)nicotinamide




purified by flush col unm chromat ography on silica gel
eluting with hexane/ethyl acetate/acetic acid

W@ 3500509 to afford 143 ng (73% of the titl ePCT/IB2004/002735

10

15

20

25

conpounds as white | solips H NWR (DI\/BO dé) b 8.99
(1H t, J =5.9 Hz), 7.91 (2H d, J 82HZ) 7.53-
25 6.99 (8H, ,450(2HdJ—59HZ MS (ESI).
mTi)e Adlg compoung) was prepares) a.ccqq}hng toythf/Prgeetgre described in step 3 of

%%%@EQW%%%MW@% FERG0F0p3Y Jmple 1

1%&1 gcg gyl%éxta}nﬁxeb@giP&d%H&d@fgﬁfhgﬂﬁﬁ% %3 LGOI &oDCly)

e pr escCri I n
5-5@d 8001 8, ad,(J4— BBuBN APhH R BX Y)DE1A), LOGCIH] d| $tepl Hzpf7.64 (2H, d,
Exanpl e 67) and 1-[4-(2H
t etk 612),5-44 (2bh dnl/+ Prielaad 207 hed (Hirmak Hi76r(He d, HHONNRZ); MS
( 6 +( J =6.0 H), 7.93 (2H, d, J
P%@?ﬂﬂa}@afgﬁk #j‘@}l 1.7, Hz), 7.53-7.46 (3H,
, 7.29-7.10 (4H, m, 6.93 (1H, d, J = 8.9 Hz), 4.52
2H d, J =6.1 Hz); M5 (ESI) mz 424 (M+ H+, 422
|S1I'EP|—2)5‘ Fl@mm-@uwrppmc)loxy) N-[4-(2H-tetrazol-5-yl)benzyl]nicotinamide

ﬁ%’é{'éﬁw 0 en&%ﬁﬂﬁééiauoﬁoghg@%&%—namg e (step 1,

t 92@ nEthoydo InfrbB) m1r- fr{érr@l BARARNENYI e ) GRIDAIREQ0bium azide

m xture of tert-butyl
[ (1IS) mg, (| 8- pmoboptlemigihytankige hydiobhlveite (248 eyg, 1.&fmmol) at room

Ex | 5, 5 1.50 . 00 [ o . .
SRR - TBR AR SR 1SRG b b 0 T8 rction mixture
OpRQ dIRd) withZdiBBlofhthAe nﬁ(l@O@ﬂLQ arkt § 50184idn W washed with
N, N- di net hyl f oram de (30 was stirred at Cfo

1sathramddmd1umtdﬂuglm_eaphmslﬂmérselu_nm (&9 rclopl iThg ozrgarno@ﬂmse was
t( ggg(? Ko?%&ﬁﬁul%@ﬁ%ﬁgﬁ%ﬁ%ﬁ%ﬁéﬁs b%_g%le V\\Awtlsgguerltj%ﬁé)y flash column
0 E%Hia@ogk%iﬁ?rod’\@ﬁcéj lob e (5 00¥ £ ElufR g NESHh %F@ber@ikﬁn@ﬂﬁthanol/acenc

evapor at The residue was
a01d (100/5/0.5) to give off white solids.. The solids were triturated with ethyl

"’\3

acetate to afford 125 mg (50%) of the title compound as white solids: lH-NMR
(DMSO-dg) 69.18 (1H, t,J =5.8 Hz), 8.14 (1H, d,J = 2.8 Hz),'7.99 (1H, dd, J = 8.2,
2.8 Hz), 7.90 (2H, d, J = 8.2 Hz), 7.51 (2H, d, J = 8.2 Hz), 7.22-7.15 (4H, m), 4.56
(2H, d, J = 5.8 Hz); MS (ESI) m/z 409 (M + H)*, 407 M - H)".

EXAMPLE 74
5-CHLORO-2-(4-FLUOROPHENOXY)-N-[4-(2H-TETRAZOL-S-
YL)BENZYLINICOTINAMIDE

Q)

F

STEP 1. 5-Chloro-N-(4-cyanobenzyl)-2-(4-fluorophenoxy)nicotinamide

The title compound was prepared according to the procedure described in step 3 of

Example 1 from  5-chloro-2-(4-fluorophenoxy)nicotinic = acid and  4-



20 purified by flush colum chromatography on silica
gel eluting wth hexane/ethyl i acetate (4:1) to

wa@bdosoziisas 11 g (90% of the title conpounds asPCT/IB2004/002735
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colorless syrup: H NWR (Gpgl3) S 7.64-7.61 (2H m,

7.41 (2H, d, J = 8.3 Hz), 4.83 (2H, br.s), 1.44- 1.42
(12H, m. 25 STEP 2. tert-Butyl

{¢ya)behz{lhexadtihd Bydramomide (PhpphenyPTEtGY): MEAEBBmMlzE8A (M +
m xture of tert-butyl

[R’?LS%SOL(—I\(IZl}annophenyl)et hyl ] carbamate (step 1, 1.11

g, 4.51 WD 2005/021508 PCT/ | B2004/ 002735 118 mml)

sodium azide (1.75 g, 27.1 mmol) and ammoni um chl ori de
(STEB? §; ClRAGrol2-(4vfiadbrpphenobly NV # R Hrgirizol-angl e nf v midtkindmide
was heated at 110 C for 24 h., After <cooling to room

t Eifplétie cmproundrsasnprepased aggesdiag It%ff@dpwfqu’egﬁﬁéflb?@mﬁep 2 of

B0 N M LT 8, A e o

andlvm/(mmxze@,s (Fhe H)Esi2d eI vES. cryst aI lized from
di chl or onet hane and hexane to give 1.19 g (91% of the
title conpounds as white solids: iH NWR (DI\/ISOdG) S
7E2§‘12 , J =83 Hz), 7.51 (2H, d, J = 8.3 Hz),

1H m, 1.37-1.32 (12H, m; M (ESI) niz
299LUMR04?1)(# FLZUBR(DM{EN‘@XY) -NM4SPEPTBTRAZOL-5-
{(1S)-1-[4-(2H Tetrazol -5-yl ) phenyl |l ethyl | am ne

DBt y|
{(18)01 [4-(2Htetrazol -5-yl ) phenyl ] et hyl }carbamate
g, 4.10 mol) was treated with

m\@{g acid (10 nL) and dichl oronet hane (10

mL) %room,\; erature for 1 h. After renoval of the

sol végnt], the residue was diluted with 4 M sol ution of
hydrogen chloride in ethyl acetate (20 nL). The
m xture was 15 concentrated under reduced pressure and

t Nenikesd LS vam-Nesfecrophddox@ibBeroid acigi(VaD thg, 048 furfol), 1-[4-
(83% of the title conpounds as white solids: H NWR
(@Kz@@trm Soytphgayl[mgthanagyine ) hydgochlprideH (122 mg= 0g5& mmol), 1-

(Brordi gt @hbiading ) rnfhbilie) 1y S Bt opdl edkfioa--
SR lanGin&ptbpyl )?ta&ro(iﬂnﬁde ugidegnstey (188  folg, SD72 mmol), and

1-[4-(2h-tetrazol - hen 'l ethyl | benzam de The
(et o0 s s Zoameabadeos i nehace (3 Sadant NV

Sl RE R ?4@‘( olrvgsp%‘é%uegxaf/?(g&é‘h o doy L by Dhepuixture was

Exmngd evifh/ dicistoféth®e X50 mL) and washed with 5% aqueous sodium

~ dihydrogenphosphate solution (30 mL). The organic fraction was dried over .

magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by flush column chromatography on silica gel eluting with hexane/ethyl
acetate/acetic acid (30:60:1) to afford 143 mg (73%) of the title compounds as white
solids: 'H-NMR (DMSO-dg) 6 8.99 (1H, t, ] = 5.9 Hz), 7.91 (2H, d, J = 8.2 Hz), 7.53-
6.99 (8H, m), 4.50 (2H, d, J = 5.9 Hz); MS (ESI) m/z 408 (M + H)", 406 (M - H)".

EXAMPLE 76
5-CHL.ORO-2-(4-FLUOROPHENOXY)-N-[4-(2H-TETRAZOL-5-
YL)BENZYLIBENZAMIDE




wotood/021508= 7.3 Hz), 7.92 (2H, d,
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I [4-(2Htetrazol -5-yl ) phenyl] et hyl
hydrochl oride (step 3): H NMR ( DVBO
J =

}am ne

dé) 25 S 8.90 (1
8.3 Hz), HCBMB260#4AD2735
(41-1, m), 7.26-7.20 (2H, 1m, 7.10-7.06 (2H, m), 6.96
(IH d, J =8.8 Hz), 5.15-5.05 (1 H, nm), 1.41 (3H d,

J = 6.8 H); M5 (ESI) mz 438 (M+ H+, 436 (M- H)-.

MPLEQ 78 30
5- 23 FLUOROBENZYL) - N- [ 4- ( 2H TETRAZOL- 5-
YL) | M DE WD 2005/ 021508

PCT/ | 4/ 002085 119 F The title conmpound was
pr epar according to the procedure described in
Exanpl er75 from 5-fl uoro- 2- (4 fl uorobenzyl )nicotinic

P 4R OB Pk oo gt e TRy B i frsgEbed-inffmple 75
( %gﬁ @ﬁl)orfz Q- %f&oéd(phkndxa/)beﬁzolc Acia- (Zte[;)'lé)o'f Egtaéx?le(é'?) Bnd 9.(4-2H-

J (étra8eoiBs- y%p@en?%])nethﬁné}ﬂmé %Wro@hloﬁde‘ §I~NMT'Z DM@O"—96)75 @-@1 (1H, t,
(2H, m 03 H t, J =89 Hz), 4.50 2H, d,

5J7 Bio)Hz)d 798 QBHd, & 8. mzoEsm (hizdADZ 7.6/H)H].53- THG(3H, m),

%‘a@%ﬁ%ﬁd@% b et Shar A oo e

Y)NICOTINAMDEI F To a stirred
so?utlon of 4- F?N@;g 1-({
[ 5- Chl oro- 2- (4-fl uor ophenoxy) pyri din-3 15 :
yl ].car bonyl } am no) et hyl ] benzoi ¢ acid (200 ng, O0.48
nmzz di chl oromet hane (5 ) under argon was
addefl & b LEheR
4- pyr

ng, O.
leiaEHEMYIﬂETPHFMWWEpr opyl ) - 3-et hyl car bod| i mde
hydrochborl de (105 ng, 0.55 mmol). The resulting

mg4t s Stirred at roomtenperature for 48 h. The

r 0@0 n\ﬁd@\(
@] J\INH

g

F
STEP 1 tert-Butyl [(15)-1-(4-cyanophenyl)ethyl|carbamate

A mixture of tert-butyl [(15)-1-(4-bromophenyl)ethyl]carbamate (step 1 of Example 5,
1.50 g, 5.00 mmol), tetrakis(triphenylphosphine)palladium (0) (0.58 g, 0.50 mmol),
zinc cyanide (0.59 g, 5.00 mmol) and N,N-dimethylforamide (30 mL) was stirred at
80 °C for 16 h under nitrogen atmoSphere. After cooling to roém temperature, the
mixture was diluted with ether (200 mL) and washed with water (100 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

1
acetate (4:1) to afford 1.11 g (90%) of the title compounds as colorless syrup: H-
NMR (CDCls) 6 7.64-7.61 (2H, m), 7.41 (2H, d, J = 8.3 Hz), 4.83 (2H, br.s), 1.44-
1.42 (12H, m).

STEP 2. tert-Butyl {(15)-1-[4-(2H-tetrazol-5-yl)phenyl]ethyl }carbamate

A mixture of tert-butyl [(15)-1-(4-cyanophenyl)ethyljcarbamate (step 1, 1.11 g, 4.51



20 m xture was partitioned between dichl oronet hane (50
nm.) and water (50 nL). The organic |ayer was

waepanztsesl and washed with brine (50 L), dri epCT/Edo4nwe73s

10

15

20

25

30

sul fate), and concentrategg The residue was purified

by flush col um chronmat ography on silica gel (30 Q)
eluting with dichloronmethane/ethyl acetate (20/1) to
ginvgoly, shelsim edideplodug.t 27. Reumybtand amaonom chloride (1.15 g, 27.1

duct. f t fford 04 25
P ety in 0% 5B e RG50S B i s et PR LA 2P b, Ater
(%Qfodﬁ% r&orf- t@x%gérlﬂdre Ghe erxturz \ﬁas;'lﬁ)h%teg \_Zﬁh (ehiidr (%OO ~}nL) and

n)wasl?edSWItﬂ\D N)Dﬁl@@ll@% a@@'I(IIO(BW/ G&E?@gamdiﬂle( AN-EI,S ddied over
J =83 H), 7.67 (1 H dd, J = v)
( B13enepiuy _sugatg |g&1§l eyapgaated.q g &H remlue 75 (cxysqqlhzed from

d‘aich‘lloromzthgme Zn(phé%}le té— gﬂ% f%"'g (@'1 %3 St the Qltl'E'Z&ompounds as white

4-T1(1S) -
[ §olﬂ§LG€i@:MR( ®Masold XY) YR P 351 (28, H d =83 Ho),

YL] CARBONYL} AM NO) E}fHYLI BENZO'C ACID O Me Cl

F74r4. 6T B, Jm) ﬂéﬂtl— BUtIgH, 1] MEIESD-rofz 290 (M + H)*, 288 (M - H)'.
[ 5-chl oro-2- (3, 5-di fl uorophenoxy) pyri di n- 3-

yl I carbonyl } an1no)ethy||benzoate 10 The t|tIe

ed In Step rt-buty
4-te(r( BS)H ({2 @%ﬂtetrhideG]dWhedylﬂa—tRyl}carbamate (step 2, 1.19 g, 4.10

b I b f EX | e
4@;1%%‘;% 53 G G BERGIS SR (R IS Mgrostiampg {19 mL) a
’rooln ‘t‘ergpe@atmze)for hlSA@tlHenﬁ)va}]of‘thg s&vaﬁgthezcs?&e(% rdiluted with

6 4834 605190(12% hy@rogeﬁ dlﬂeﬁdeﬁﬁl (eﬂﬁ,l a’c)atat@ (25 I(J:L)H ThkSmixture was

?rcggc)e(lgfqe élegerso eg pﬁé%lcrfssng%h? ?el_slldu% was was%eg wh%? ether to give

ﬁ;a@’e%wf R dsRD PRSI R K (ovsg-a0 8500 G,

ppPYnd Sdy R BL) QQSQQQ a9 £ 8.4 1) AIRCLIN( B, m), 1.55 (3H,
descrlbe in step 5 of 20 Exanple 44 fromtert-butyl

4d] { £9)8 Hzf;MS (ESD m/z 188 (M - HY.

[ 5-chl oro-2- (3, 5-di fl uorophenoxy) pyri di n- 3-

STEP 4, 5-Chloro-2-(4-fluorophenoxy)-n-{(1s)-1-[4-(2h-tetrazol-5-

yDphenyllethyl }benzamide

The title compound was prepared according to the procedure described in Example 75
from 5-chloro-2-(4-fluorophenoxy)benzoic acid (step 2 of Example 67) and {(15)-1-
[4-(2H-tetrazol-5-yl)phenyl]ethyl }amine hydrochloride (step 3): lH-NMR (DMSO-dp)
6890 (1H, d, ) =7.3 Hz), 7.92 (2H, d, J = 8.3 Hz), 7.60-7.49 (4H, m), 7.26-7.20 (2H,
m), 7.10-7.06 (2H, m), 6.96 (1H, d, J =828 Hz), 5.15-5.05 (1H, m), 1.41 (3H, d, ] =
6.8 Hz); MS (ESI) m/z 438 (M + H)", 436 (M - H)". '

EXAMPLE 78
5-FLUORO-2-(4-FLUOROBENZYL)-N-[4-(2H-TETRAZOL-5-
YLD)BENZYLINICOTINAMIDE




we205021%9 , 8.18 (1H, d, J
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yl ] carbonyl } am no) et hyl ] benzoate (step 1): 1H NWMR
(DMSO-d6) S 9.00 (1H, d, J = 7.7 Hz), 8.35 (1H, d, J

= 2.6 Hz), 7.87 (2HCTIB20041002735
18- 2 Hz), 7.19-7.00 (3H m,

H d, J =6.9 Hz); M (EST)

H) -. 25 EXAVPLE 81

8.2 Hz), 7.50 (2H, d, J

5.22-5.11 (1H, m, 1.45 (

nil z 433(M+ H +, 431 (M
{

W

( 3- METHOXY- 5- METHYLPHENOXY) PYRI DI N- 3-
< ‘ 'QM NO) ETHYLI BENZOI C ACI D WO 2005/ 021508
04/ 00¥M35 121 O Me CO2H Me'v' OVe  STEP 1.
tert- yl 4-1(1S)-1-({
[ 5- chlro- 2- (3- met hoxy- 5- net hyl phenoxy) pyri di n- 3-
yI I carbonyl | am ng‘% et hyl | benzoate The title conp
wabe HileeRiRRAYNg ¢S P Pﬁ&dta&"(trﬂ’é‘gﬁ? Hteelaa?eéiu&e%%ﬂlwfédn .Eﬁample 75

Sfr J?l : S?ﬁ%ro{% ﬁﬁ@&@b@rﬁ@m@&m gaat<§@gt3yéf Example 58) and 1-[4-(2H-
e)rﬁ%l @glydh]e i AQhtdavhe Bﬁ‘d}é&ﬁéﬁde{ éﬁ@ﬁvﬂz h}gh(/lcggaacfgg')&@.szo (1H, 1,

and ox -5- net hyl phenol : '
8J 545 T HzH,8.59, (1M, :;l D=6 &), 78812H, 2H) =d8 1 Hzy, 28B(Hi,)dd, J = 8.8,

(o9 g, A7 =& P Hg}ggzcg'%gﬁ G’ 205 @895 S, 4.50
132@'[’ d"%*— 53 1‘319) L3, ézﬁ) Sfo Es&ﬁ?/épzm? (R/i ﬁ) _(&\f) H).

[ 5- ChI or o- 2 (3 nmet hoxy- 5- met hyl phenoxy) pyri di n- 3-

yl | carbonyl } am no) et hyl | benzoic acid The title
c@@&ﬂﬂ&ﬁﬁ prepared according to the procedure

i ' k. 15 Exanple 44 fromtert-butyl

- 2- (3- net hoxy- 5-
néi—lﬂijIhHmENYInS’IHLEﬁ)NYMAMIN@}WR{B(DNMLDBHENM]EWEII’YZQ& (3-

te (step 1): HNVR (DVEO-d6) 6 8.97 (1H, d, J = 7.9
M@ﬁ&g&g_g_ﬂw . XY : ), 8.11 (1H, d, J = 2.6

ESI)

J =8.4 H), 7.52 (2H, d, J = 8.2
M, 5.22-5.11 (1H, n), 3.73 (3H,
d, J =6.9 Hz); M (

To a stirred solution of 4-[(15)-1-({[5-Chloro-2-(4-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid (200 mg, 0.48 mmol) in dry dichloromethane
(5 mL) under argon was added 3-chlorobenzenesulfonamide (105 mg, 0.55 mmol), 4-
(dimethylamino)pyridine (67 mg, 0.55 mmol), and finally 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (105 mg, 0.55 mmol).

The resulting mixture was stirred at room temperature for 48 h. The reaction
mixture was partitioned between dichloromethane (50 mL) and water (50 mL). The
organic layer was separated and washed with brine (50 mL), dried (sodium sulfate),
and concentrated. The residue was purified by flush column chromatography on
silica gel (30 g) eluting with dichloromethane/ethyl acetate (20/ 1-) to give a desired
product. Recrystallization of the product from ethy! acetate afforded 68 mg (24%)

of the title compounds as a colorless needle: ]H—NMR (DMSO-dg) 68.99 (1H, d, J =
7.6 Hz), 8.26 (1H, d, J = 2.5 Hz), 8.09 (1H, d, J = 2.5 Hz), 7.97-7.89 (2H, m), 7.80



EXAMPLE 82 4-((1S)-1-{ [5-(AM NOCARBONYL) - 2- ( 3-
FLUOROPHENOXY) BENZOYLI AM NO | ETHYL)BENZO C ACID O
wWOROEANG®B CO2 H 25 F STEP 1. Met hyl PCT/IB2004/002735
3- brono-4-(3-fl uorophenoxy)fignzoate The title conmpound
mas prepared according to the procedure described in
ep 1 of WD 2005/021508 PCT/ | B2004/ 002735 122
B, d 2653 F1a SRR 0031 57 ki N 1k SBanddat 8345, 729-7.19

uo 3 = 2.0
éﬁ SR dad = P DR I A 05 {1y
, 6.96- 6 72 (4H, m, 3.92 (3H s). 5 STEP 2.
3 Br ono- 4- ( 3-f | uor ophenoxy) benzoic acid The title
c prepared according to the procedure
ed of

des : ngél\?&%h%ébm 30 NVR

5 3 LA R S ) &

(%MﬁYﬁlAWO)ETHkLﬁBENQdI@ACﬁD 00 (1H dd; J =
6, 2.0 Fz), 7.40-7.32 (1F, nj, 6 .97-6.76 (4H, n).

16 STEPDSMGS Br ono- 4- ( 3- fluorophenoxy)benzan1de A

i@g{gm 4- (3-fl uorophenoxy) benzoi c acid
(ste oHL. 77 mmol ) and

1,1 -céﬁonyl dii m dazole (430 ng, 2.65 mMmol) in

NN—oH tpylformarride(lo m.) was stirred at 60 C for

1 h. After coollngto C 25%ammn|a solutlon was 15
Veli! 4- oltle hS1d : R

st rrgd , t eratture for 16 h The mxture was
4%@@@%@Eg¥ﬁﬁ§nc acid (100 nL) and the
10 \Ah% Ritle \6BMpEKld Wast REpated ftcBidg toaBEpEEIUre B8cAbdd mm@ 2 of

organi c | ayer was dried over magnesium sulfate and
e\Expwpket Adrom ferabuy! 4-10E) ﬂe{si(?d%émh}@somldm Bed by flush

col utm chr omat og‘y&ghy on silica gel elutin

heRarepet lapingle enzogie §tep ¢ of Eyamplg 494 an S(QG%rOdfenol 'H-

8*@{& (?Qea@o&?%*(ﬁi Sy W & B, 59 193, i YR GSPF53)8 da, 5 =
6.8,.1.8 Hz), 7.38 (2H, d, J = 8.1 Hz), 6.83-6.69 (2H, m), 6.40-6.32 (2H, m), 6.25 (1H,
15 brs), 5.39-5.30 (1H, m), 1.60 (3H, d, J = 6.2 Hz), 1.59 (9H., s).

STEP 2. 4-[(15)-1-({[5-Chloro-2-(3,5-difluorophenoxy)pyridin-3-

vl]carbonyl }amino)ethyl|benzoic acid

The title compound was prepared according to the procedure described in step 5 of
20  Example 44 from tert-butyl 4-[(1S)-1-({[5-chloro-2-(3,5-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl}benzoate (step 1): lH—NMR (DMSO-dg) $9.00 (1H,d, J =
7.7 Hz), 835 (1H, d, J =2.6 Hz), 8.18 (1H, d, J = 2.6 Hz), 7.87 (2H, d, ] = 8.2 Hz),
7.50 2H, d, J = 8.2 Hz), 7.19-7.00 (3H, m), 5.22-5.11 (1H, m), 1.45 (3H,d,J=6.9
Hz); MS (ESD) m/z 433 (M + H)", 431 (M - H)".
25
EXAMPLE 81
4-[(18)-1-({[5-CHLORO-2-(3-METHOXY-5-METHYLPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID




J=2.2H), 7.74 (1H, dd, J = 8.6, 2.2 Hz), 7.36-7.27
(1H, nm), 6.97-6.59 (6H, m. STEP 4. Methyl

wo2(oanesecar bonyl ) - 2- (3-f |1 uor ophenoxy) benzoat epdE2004/002735
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‘accor

title conpound was prepareg2pccording to the procedure
described in step 2 of 25 Exanple 2 from
3-brono-4-(3-fl uorophenoxy) benzam de (step 3): H NWR

(coc13)Q &%%8.39 (1H, d, J = 2.1 Hz), 8.00 (1H, dd, J =
8.6, 721N ,)7.36-7.27 (1H, n), 7.03 (1H, d, J = 8.7
Hz), ®. 00 6.70CP3H, n), 6.31 (2H, br.s), 3.85 (3H, s);

MS (ESYymz 290 (M + H)+. 30 STEP 5.
5- Ay gmnyl - 2- (3-fl uor ophenoxy) benzoi ¢ acid The

title conpound was prepared according to the procedure
desIdE beertiButd elfl 9-lot{ [ nchipon/(Branatingxy-5S-methylphenoxy)pyridin-3-

PCﬂi %200@/ 002735 ,-123 E{(arrpl e 1 from net hyl

5- :rny%—%%m)r ophenoxy) benzoate (step 4):

1 THheNVR ORIYOGhdRhs §re§ar3@ adcbitlinglio the protedurbidbscribed in step 2 of
8.12-8.05 (2H 47-7.37 (2H, ), 7.13 (1H d,

m,
= Exampl¢z4d rvmow@%%(@ﬁ) 1n§[(2 ﬁ/slc(hEsppyrrﬁnz-3276 (M +

[@cgﬁvﬂ@iﬁ?%@wwbﬁn LR ea&”?ﬁéws%ﬁéﬂé 3yt
! rﬁ‘étﬁ%lkﬁ&% ﬁ%ﬁRT{H%éla%%ﬁ fRopnd 18314 Fﬁ;ﬁ‘gﬁgfd J=2.8 Hz),

o the procedure schbed |n

Exagdpi2e], Bdf19m6 18Hz) 739 (2H, d, J =8.1 Hz), 667 (1H, brs) 6.55-6.51 (2H,

5- (Am nocar bonyl) H&B fl uor ophenox gbenzm C ac

( SRbp-49)5-3hd H, |m)1@8 $Hye), 2.37 BH, 5), 1.58 (9H, ), 1.57 (3H d,7=68

4}[{4 1S) - 1- am noet hyl ] benzoat e hydrochl ori de (step 3 of
r?ple 5): H—NI\/R (CDC13) 8 8.60 (1H, d, J = 2.4 Hz),

8.05(1H, dd, J 86 2.4 Hz), 7.91 (2H, d, J = 8.4

7.42-7.27 (3H

WIERZ. 5K 2 1 :-"0907‘~

m d,J:7OHz) I\/IS(ESI)

my—g%g—%ﬁ?@-ﬁ%liﬁwc By} hnp el = H)-. 15 STEP 7

4-THekft)e-chmipolid wANprepaad hanyding & th8 procedure descrlbed in step 5 of

f1 uor ophenoxy) benzoyl | am noé{ewp yl ) benzoi c acid The

t iEqagpiotth Bomdetdyty fldﬁ)leﬁ)éd({ il %31‘@“!% Pr ocedur e

ier?x%talgge%ol{(y gru?lgrﬁ ﬂi@é@%ﬂ%e %@%ﬁ&@z%a (g/tep 1): H NMR
(DMSO-dg) 6 8.97 (1H,d, I =79 Hz), 829 (1H,d,J =2.6 Hz), 8.11 (1H,d, J=2.6
Hz), 7.86 (2H, d, J = 8.4 Hz), 7.52 (2H, d, J = 8.2 Hz), 6.64-6.57 (3H, m), 5.22-5.11
(1H, m), 3.73 (3H, s), 2.28 (3H, s), 1.45 (3H, d, ] = 6.9 Hz); MS (ESD) m/z 441 (M +
H)*, 439 (M - H)..

EXAMPLE 82
4-((18)-1-{[5-(AMINOCARBON YL )-2-(3-
FLUOROPHENOXY)BENZOYL]AMINO}ETHYL)BENZOIC ACID

O Me
OO L
oH CO,H

F
STEP 1. Methyl 3-bromo-4-(3-fluorophenoxy)benzoate

The title compound was prepared according to the procedure described in step 1 of



20 fl uorophenoxy) benzoyl ] am no} et hyl ) benzoate (step
6):'HNVR (DVMBSO-d6) 6 8.87 (1H, d, J = 7.9 Hz), 8.08

w@ 20d5/021508) = 2.0 Hz), 7.98 (1H, dd, J = 8.5, 2rGI/H)94/002735
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7.82 (2H, d, J = 8.3 Hz),123.46-7.38 (4H, m),
7.10-6.84 (4H, n), 5.13-5.04 (1H, m), 1.38 (2H, d, J
= 7.0 Hz); M5 (ESI) mz 423 (M+ H+, 421 (M- H)-. 25
O_EE 63 3rofn eth$) 3-brdrho-4-fluorobenzoate and 3-fluorophenol: H-NMR
[ 5- ORO 2- ( 3- CHLORO 2- METHYLPHENOXY) PYRI DI N- 3-
Y(_(IIQTARB@&\B& (}HAMJN@ By BENEDIAE, heBm, @ MdzIN7N8H 29 (1H, m),
Met hyl 4-[(1S)-1-({
§9é‘rﬁ7o7-r(6H2 933 ?%Fﬁ‘ll &)2- met hyl phenoxy) pyri di n-3 WO
2005/ 021508 PCT/ | B2004/ 002735 124 vyl | carbonyl |
am no) et hyll benzoate The title conpound was pr epar ed
aSTEPdi BBromotdh@- ﬂ)l@ﬁ;ﬁmnbﬁy)ﬁﬁﬁorcidﬁ&ﬁ in step 2 of
le 45 fromnethyl 4-((1S)-1-
[ 7( be ngd@q:cgﬁp%mgms iPERPgred %Fgré@gﬁ% HV' p]rocedure described in step 2 of

ERHE b FombmeBy g ERhBI ORIRET ORBESFO BT HHIMR

dg;_Pélﬁ{s §§§ ééﬂt{g"ﬂz%o £ 183%(7 (¥ %641"'5 8% ’2(01132)43! 46: % (1H, m), |

86.0742)6 (451, 45-5.35 (IH, m), 3.90 (3H, s), 2.19 (3H,
s), 1.60 (3H, d, J = 6.9 Hz) ;: MS (ESI) mz 459 (M +
H+ 457 (M- H)-. 10 STEP 2.4-[(1S)-1-({ .
EP1308 Q5.0 03 Gh : oxy)pyridin-3- 1
' A m xture of nethyl
4 A hikB)re df §{romo-4-(3-fluorophenoxy)benzoic acid (step 2, 550 mg 1.77 mmol)
[ 5-chl oro- 2- hl or o- 2- met hyl phenqgxy)

y Rt b beahen dlﬁW#W%{Wu%@rﬁédg{ngl)(lg(\g& dzmetilgtforﬁﬁmude (10

s%ﬁtﬁg %?doé}ll@; (21}8 ggtgﬂ)s/ lAsf% Wogq? g 5?@ n%(f a%g‘qo‘%a Y1ution was

shdlcreﬁed)vay td the mmkmrqoerﬁteue@ltﬁrtgmﬂxﬁn’a wakRarrad Xtt m»bm tevperature
poured into 2 M hydrochloric acid (30 nL),
efarri&dy eérhﬁnnﬂiht“éft wgm PIES e & M hzwom_losec a9id (W%mb and the whole

OWE‘Q&tgﬁ gXﬁ'Eh Ceivi a%t'a%%%@d fil.) MEBRES L ?zHJef Fha€dAdfover

evapor I n vacuo _
magnesium sulfate and evaporated in vacuo. The residue was purified by flush

column chromatography on silica gel eluting with hexane/ethyl acetate (1/1) to give

441 mg (80%) of the title compound as white solids: 1H—NMR (CDCl;3) 6 8.14 (1H, d,
J=22Hz),7.74 (1H, dd, ] = 8.6, 2.2 Hz), 7.36-7.27 (1H, m), 6.97-6.59 (6H, m).

STEP 4. Methyl 5-(aminocarbonyl)-2-(3-fluorophenoxy)benzoate

The title compound was prepared according to the procedure described in step 2 of

Example 2 from 3-bromo-4-(3-fluorophenoxy)benzamide (step 3): lH—NMR (CDCly)
08.39 (1H, d, J =2.1 Hz), 8.00 (1H, dd, J = 8.6, 2.1 Hz), 7.36-7.27 (1H, m), '7.03 (1H,
d, )] =8.7 Hz), 6.90-6.70 (3H, m), 6.31 (2H, br.s), 3.85 (3H, s); MS (ESI) m/z 290 (M
+H)".

STEP 5. 5-Aminocarbonyl-2-(3-fluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 2 of



resi due was purified by flush col utm chromat ography on
silica gel eluting with dichloronethane/ net hanol

W@ 205021500 gi ve 191 ng (86% of the title conppemiB2a64/002735
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11985, 33, 1009) : 1HN

20 white solids: i HNW ( dé) 8 9.06 (1H, d, J
7.9 Hz), 8.25 (1H, d, J = 2.6 Hz), 8.15 (1H d, J
2.6 Hz), 7.88 (2H, d, J =8.1 Hz), 7.53 (2H, d, J = 1
8. - H-
Eg{a}?%%el f%oﬁ‘l@nezl%‘y]l% axﬁﬂab‘sarﬂanyl 5. gﬁ@l\%ﬁx(egé@)bénl?zgati }ls%b 4): H
( MMRHDMS @453) ?I 888 (H)[ d 1252 EI(I%MF&_EZ 80542H( thy)-4~T87 (2H, m),
[ 5- CHLORO 2- %%I PYRI DI N- 2- YLPHENOX\(QEPYRI DI N- 3- .
YI7HEARHOANL + A i) EF Lo Io8ERz o) AMACESD mio 276 (Wop H)SPES M -
Met hyl 4-[(1S)-1-({ [5-chloro-2-(3-pyridin-2-yl hp
erﬂ:)Xy) pyridin-3 WD 2005/ 021508 PCT/ |1 B2004/ 002735 125
yl'l carbonyl I am no)ethyllbenzoate The title conpound
was prepared accordlng to the procedure described in

3‘Tmértxltlglc8m oNridFW% I\}})qaréi ;{c@Bﬁlﬁﬁo BB proc&Mird described in step 3 of
CDClBg} 5 8.71-8.68 (1H,
8 Eaemp(ell fﬂomdi (Alnmoqaraonari)ﬂ ( ﬂgszrophwoxd)beuzeic acid (341) ) and
8.13 =2.8 8.02-7.99 (( r%(
7 mpgh 48[11$21ranuwethylﬁrﬂglzvat7éyqrzrhlome stepsy7of(Exappplg 9): FH-NMR

H 2:43)- ( _
<5D§13T?%6%@ﬁ?ri—24%@ 505 (ol o8 B0 ol B 0.1 - 54
STE% 12-83 41}1\/18 (ESID Hﬂj 74488271 ($H; o) 70048387 (M, m)H 12 (119, br.s),
55" @azauza (n@, g;spmaﬁns)zl 1 GHErblyd B)Hzdi MSIESD m/z 437 (M + HY,
am no) et hyl | benzoic acid The title
coh‘gzlglg'%s prepared according to the procedure
described in step 2 of Exanple 83 from nethyl
4- [(18) 1- ( [5 chl oro 2 (3-pyridi n-2-yl phenoxy) pyridin
- STEPS/. ¢h(] 1 Arppgaasyiyd-(henzoat e (step 1):
é A zoi aJC.—77Hz) 8.67 (1
‘”0 10X, = 2.6 Hz), 8.15 (1
,Th@ atltlé ccrmﬁo@ndHﬁs, prepared accordmg to the procedure described in step 4 of

Example 1 from methyl 4-((15)-1-{[5-(aminocarbonyl)-2-(3-

ﬂuorophenoxy)benioyl]amino}ethyl)benzoate (step 6): lH—NMR (DMSO-ds) 6 8.87
(1H, d, J=7.9 Hz), 8.08 (2H, d, ] =2.0 Hz), 7.98 (1H, dd, ] = 8.5, 2.3 Hz), 7.82 (2H,
d, J = 8.3 Hz), 7.46-7.38 (4H, m), 7.10-6.84 (4H, m), 5.13-5.04 (1H, m), 1.38 (2H, d,
J =7.0 Hz); MS (ESH m/z 423 M + H)*, 421 (M - H)". |

EXAMPLE 83
4-1(15)-1-({[5-CHLORO-2-(3-CHLORO-2-METHYLPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID

O Me
N“~oH
cre
Cl

STEP 1. Methyl 4-[(1.5)-1-({[5-chloro-2-(3-chloro-2-methylphenoxy)pyridin-3-

CO,H




8.00-7.85 (6H, n), 7.60-7.50 (3H, n), 7.40-7.27 (2H,
m, 5.25-5.15 (1H, m), 1.47 (3H d, J = 6.9 Hz); MS

w@ BiBsp21sve 474 (M + H+, 472 (M- H)-. 20 EXAMRUEIRB04/002735
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4-1(19)-1-({ 124

15- CHLORO 2- ( 3- PYRI DI N- 3- YLPHENOXY) PYRI DI N- 3-

YLI CARBCJ\IYLI AM NO) ETHYLI BENZO C ACID O M CO2 H STEP

1ylldvietodmyl }ad &tﬁ H ate

[ 5-chl oro- 2- ridin heno

ffb%a%mpow r%spé‘f% VeBiRed e iiedtier 4eécreb&5r¢% 8tqB 2 of

I t escribed in

o R A e R 2

[ {BcabbahytjamarodpdryDiskinnede wigpchobbBxample 48) and 3 chloro-2-

am no} et hyl ) benzoate (step 1 of Exanple 48) and

Sapthyimhienel3 WNM%!GGDCM 0 8\/@ @en8dops 3@30.7 Hz), 8.18-7.99 (4H, m),

Pﬂﬁ:\/l%z O@ﬁcfgzyg?él% ah { '\f%dl H%?Td_z é%hﬁ; ,Sﬁgﬁéésftmss (1H,
7y, T 8 g

mi57 M62H7.36 (6H, m), 7.22-7.18 (1H, n’), 5.45-5.34

(1H, nm), 3.89 (3H, s), 1.61 (3H, d, J = 6.9 Hz); MB
(ESI) iz 488 (M+ H)+, 486 (M- H)-. 58TEP2 4-[(1
) 1) )

y T P . < >
cglﬂmlbmdl}\aaﬁn@emﬁp]ahseeldmamcmr di ng to the pr ocedur e

descrlbed in step 2 Exanpl e 83 from net hyl
4 r(u_/[(g)rgz jgf thyl 4-[(15)- 1 ({[5 chloro 2- (3 chloro-2-methylphenoxy)pyridin-3-

??%%‘?‘8@9@‘(%6‘“%‘?‘5&29?‘? L O U st
( Dithydrm8mieq2 n(L’Dl-bncﬁZ Mlscdiuin ﬁycﬂib)ude&q@ébué iddutisn (2 5 mL)

8.59 (1H d, J = 4.4 Hz), 8.30-8.06 (3H m, 7.89-7.81
( PP stlﬁed at pogpn Ieynm?atlergl.fpr 1{6 h. 7Tt237m{xﬂqe Vs pgurednte Z,JM[)

SR AT 0T 08 (g e ol (B pripl 1

Sprghnic{layebwattiEd Dy er (IﬁgﬁEéerDbleafte Xﬁ@ﬂﬁb@éﬁéﬁRXR&&ﬂd\l— Jhe

YLI CARBONYLI AM NO) ETHYLI BENZO C ACID Cl ) )
residue was purified by flush column chromatography on silica gel eluting with

dichloromethane/methanol (20/1) to give 191 mg (86%) of the title compound as
white solids: 1H-NMR (DMSO-dg) 6 9.06 (1H, d, J =7.9 Hz), 8.25 (1H, d, ] = 2.6 Hz),
8.15 (1H, d, J = 2.6 Hz), 7.88 (2H, d, J = 8.1 Hz), 7.53 (2H, d, J = 8.2 Hz), 7.46-7.15
(1H, m), 5.24-5.14 (1H, m), 2.10 (3H, s), 1.47 (3H, d, J = 6.9 Hz); MS (ESI) m/z 445
M + H)", 443 (M - Hy".

EXAMPLE 84
4-[(18)-1-({[5-CHLORO-2-(3-PYRIDIN-2-YLPHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYL|BENZOIC ACID

CI\(\/(KNJ\Q\

N\
I

=

CO,H

STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-(3-pyridin-2-ylphenoxy)pyridin-3-




O M CO2H STEP 1. Methyl 4-[(1S)-1-({
[ 5-chl oro-2-(3-pyridin-4-yl phenoxy)] 2yridin-3- 20

wQ@kdosaertsayl } ani no)et hyl | benzoate The titl e PONBRO®MD02735
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was prepared according to jjw procedure described in
step 2 of Exanple 45 fromnmethyl 4-((1S)-1-{
[(2,5-dichloropyridin-3 yl)carbonyl]
anilnopenyijdnipelesndibenzogteep 1 of Exanple 48) and

3 : rtllt gII-CEWéO Mnorle:%a&%d glf(%t?g t%c}%g prj)c%h&e gescgﬂg%d ilgésjse:p 20of
2 - d J =26
bl g (BRI Ay

=6.8, 1.9 Hz),
7 ybtarBodh2]afihd } efy])benddte {st22 1 (of Ebelampye 485 a%%@yﬁdm(z_-yllﬂhenol
m, 3.89 (3H, s), 1.61 (3H d, J =6.9 Hz); M5 (ESI)

Mi(CheBEPHain+Bid). 1984835, 1009): - NMR2@D§‘/130§1%U88 68 (1H, m), 8.56

P?fahq?ﬁoo“’ﬂ%%% A TSRS AR ol 728 g 802799 1

C%)bg@wv 81 @, ) ¢t7§w|7l6t@nzm)07 §73t1d{ the=tidig) ¢anpeund j =

repared according to thé procedure described in
st8¢pH2), 3f30-EX(Rbl. en)33.48+503B (el hyl 3.89 [FH.3).-16Q (3H, d,J =6.9

5- ch| 2-(3-pyrid _ idin-3- 5
5#}73&}’1%3%%}‘%(&14%;%%@] 6%?@1}4; X{l? ZL' 1I)n i H NVR
(DVMBO-d6) 8 9.03 (1H, d, J = 7.7 Hz), 8.65 (2H, d, J =

5.8 Hz), 8.30 (1H, d, J = 2.6 Hz), 8.16 (1H, d, J =
2 SAHAZ). 4-[(V5)84({( 24hialo-23(3pyBidih-Bi)pheoddpitics® 3¢ 7H, ) ,
734731(1 H om. 525514 (114, m, 1.47 (3H d,

bgnyljamin Z0 74 (M+ H+ 472 (M- H-.

Ao el st
EIRIaRﬂp)eBE\E@h(ﬁle%@lD [I(I.DII\E{[SSGHIHKSIEB’ pYridive2- bﬂplhenoxy)pyndm -3-

4-((1S)-1-{ [(5-chl oro-2-phenoxypyridin-3- 15
y Iy} lcabboyiydrhiamjetttyl Ibemsohtel (3thp iy oH MR MBSO &) dGfSolbldd, J =

A S NG AR R A LY

[ (SocR7 95 et AhR WOl HE® 331, m), 7.40-7.27 (2H, m), 5.25-5.15 (1H, m), 1.47
(3H, d, J = 6.9 Hz); MS (ESI) m/z 474 (M + H)*, 472 (M - HY".

EXAMPLE 85
4-[(185)-1-({[5-CHLORO-2-(3-PYRIDIN-3-YLPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID

0O Me

STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-(3-pyridin-3-ylphenoxy)pyridin-3-

yllcarbonyl }amino)ethyl}benzoate

The title compound was prepared according to the procedure described in step 2 of

Example 45 from methyl 4-((1S)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 3-pyridin-3-ylphenol (/.



1 yl)carbonyl]am no}et hyl)benzoate (step 1 of Exanple
48) and phenol: HNWVR (CDC13) 8 8.54 (1H, d, J = 2.8

woizgoso85ed (1H, d, J = 7.3 Hz), 8.13 (1H, d, JPEI/BB2604/002735
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Hz), 20 8.00 (2H, dd, J =% 6, 1.8 Hz), 7.50-7.41
(4H, . m, 7.34-7.29 (1 H m, 7.20-7.15 (2H, m,
5.42-5.33 (1H m), 3.89 (3H s), 1.61 (3H d, J = 7.0
;Iz%ed, cwan(EEIl) 2411127%H1 H-NWIR tCHICH) $086 (I, d, H:= ISTBR), 8.63 (1H,
[ @srbh |4c$r éﬁziqah&ﬁak%ﬁ V&l 50 élzy|8)b7a8 B & AL} mhiSHE-7.99 (2H, m),

D?edgﬁr S CEF ey TR T e d. AR B (s poy &0

f D) El?(@mﬂjﬁf 483 =fe @Hkmﬁlmtsﬁn{/i 18 i~ H)y*, 486 (M - H)
[ (5-chl or o- 2-'phenoxypyri di n- 3

yI)carbonyI]an1no}ethyl)benzoate (step 1) H NVR
(DVEO- d6) 8 9. 0 J 7 7 FE .27 (

yﬁcﬂggmmmg@)@ﬁ{yﬁgg&% gPQ{I’/ I 82004/ 002735128 7.53

.41 (2H, m, 7.27-7.18 (3H,
n’)l“,he ﬁtlé Zeﬁpdﬁhd(vﬂfl prﬂ;)a,red mcdhﬁllr(gibl thelprodedure désckibzdd inlstep 2 of

%ﬁ%%npg 8(3ff§$xz me|}/1|1y1 4’?)(15') 1- (cﬁ;S gMoro—JZ_!)G p}mdml-\g:—) Ll%hgnsoxy)pd)'frldm 3-

Yﬁ/ﬁ%&%&lﬁﬁ‘ %M]%LPHENg?@BD@mO@) 8 Q241K d,J =

thmk) é*){)giﬁ s)ls Sé (1H, d, ] = 4.4 Hz), 8.30-8.06 (3H, m), 7.89-7.81 (2H, m),
[ 5-chloro- di net’hyl phenoxy) pyri di n- 3-

y [7I63at BOBH, )m)thZﬁ’d)Ht hyl= bézoar 85-505KhE, m)+1.67 GH, d, 1 =7.1

S AP B GE BCEH M a0hs ffom et hyl

4-((15)-1-{ [(2,5-dichloropyridin-3-
yI)carbonyI]an1no}ethyl)benzoate (step 1 of Exanple

4&@& LE dlnEthyIphenoI I H NWR (CIK&S) 8 8. 56
( ) : NPXRPYRIDINS-
= ﬁ]@Aﬁ@@Nﬁ}ﬁNﬁN@ETM}BﬁNZ@I@%@@ d, 15J =81
, 36 (1H, , 3.90 (3H, s), 2.36 (3H, S)
2&1/\?‘31'\@) 159(3H d, J
CO H
N
STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-(3-pyridin-4-ylphenoxy)pyridin-3-
yllcarbonyl }amino)ethyl]benzoate
The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 3-pyridin-4-ylphenol (J.
Heterocycl. Chem. 1991, 28, 933): '"H.NMR (CDCl3) 3 8.69 (2H, dd, ] =4.4, 1.6 Hz),
8.57 (1H,d, J =2.8 Hz), 8.15 (1H, d, J = 2.6 Hz), 8.12 (1H, br.s), 8.00 (2H, dd, J =

6.8, 1.9 Hz), 7.61-7.42 (TH, m), 7.27-7.22 (1H, m), 5.45-5.34 (1H, m), 3.89 (3H, s),
1.61 (3H, d, J = 6.9 Hz); MS (ESD) m/z 488 (M + H)", 486 (M - H)".
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= 7.0 Hz); M5 (ESI) mz 439 (M+ H+, 437 (M- H)-.
STEP 2.4-[(1S)-1-({ f

WG 2008l0o1508 2- ( 2, 4- di met hyl phenoxy) pyri di n- 3- | ceebiBgd4/d02735

am no) et hyl | benzoic acid 24, The title conpound was

prepared according to the procedure described in step

2 of Exanple 83 fromnethyl 4-[(1S)-1-({

[SERAD. i 61.9- 12 &-Chhl are 2H@I pynidiod wighenoxif pyrBlin-3-
q§nzoate (step 1): H NWR

ac 7.5 Hz), 8.21 (1 H, d, J

ghi tﬂz )Im9§%d15(2¢_rl ecgaccgrd‘ n%to(ih?ﬁx)ocegur@ Ee&ﬁb&d o stei)) Zof

Exaéhpﬁa smfrémhhetml 4- [2152)91 ({Iﬁﬁ,chb}ro 223 QYyrididky- yléiiﬁem@xy)p];mdm 3-
(3H, d, J = 7.0 Hz); M5 (ES! nmgiz 425 (M+ H+, 423 (M
yllhrbonEXAMRLEN8bdnzbaET3tep 1):( H-NMR (DMSO-dg) §9.03 (1H, d, J =

L] AR A N ST KB R Dt 006 Fh 31508 5 Ho
VET h?ﬁz %’f (%%fﬁ%ﬁg%%%ﬁwpnl\ﬁ S0 INe g, ¥B, $758.1% (11, m),

[1#TeBHps 2-6(PHB); MSEESTyinfrhEHod Y | 4120(V8- H)'.
yl I carbonyl } ami no)ethyl| benzoate The title conpound
was prepared according to the procedure described in
R g7o Exanple 45 from methyl 4-((19)-1-{
oropyridin-3 yl)carbonyl ]
amuhﬁﬁE#HSKHﬂeDROalEHE$KE%YHYBIDE&aane 48) and
- di et h Iphenol y : =
MR BONY4JAMINO ’Hi;_ - !

2.8 Fkb N& 02 7.99 (2H n), 7 43 (2H d, J = 8.4 Hz),
7 ) . m), 6.95 (1H, d, J = 7.7 Hz),
S.iézﬁkéﬁ , 3.90 (3H, s), 2.35 (3H, s), 2.05
(3H, s 1.59 ? d J 10 = 6.9 Hz). STEP

2.4-f ) - 1- ({

[ 5- Chl oro- 2- (2, 3-di net hyl phenoxy) pyri di n- 3-

WTERI hdeyiy) Al Sio)-¢f(Byhldbefzpictoapyddifile titl e

conpound_was Erep%red 9ccording to the procedure
1RO n €

The title compound was prepared according to the procedure described in stép 2 of

Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and phenol: 1H-NMR
(CDCl5) 8 8.54 (1H, d, ] =2.8 Hz), 8.21 (1H, d,J=7.3 Hz), 8.13 (1H, d, J = 2.6 Hz),
8.00 (2H, dd, J = 6.6, 1.8 Hz), 7.50-7.41 (4H, m), 7.34-7.29 (1H, m), 7.20-7.15 (2H,
m), 5.42-5.33 (1H, m), 3.89 (3H, s), 1.61 (3H, d, J = 7.0 Hz) ; MS (ESI) m/z 411 (M
+H)", 409 (M - H).

STEP 2. 4-((15)-1-{[(5-Chloro-2-phenoxypyridin-3-yl)carbonyl]amino }ethyl)benzoic

acid

The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4-((1S)-1-{[(5-chloro-2-phenoxypyridin-3-
yl)carbonyl]amino }ethyl)benzoate (step 1): lH—NMR (DMSO-dg) 69.03 (1H,d, J =
7.7 Hz),8.27 (1H,d, ] =2.8 Hz), 8.12 (1H, d, J =2.6 Hz), 7.86 (2H, d, J = 8.3 Hz),
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15 Exanpl e 83 from net hyl
4-1(15)-1-({[5-chl oro-2-(2, 3-di net hyl phenoxy) pyri di n-3

WO 2005¢ti5e8r bonyl } ami no) et hyl ] benzoat e (step 1)PCHiBINMR/002735

(PVEO-6) S 9.02 (1M d, fo¢ 7.9 He), 821 (1 H d 3

=26 H), 812 (L H d J°=2.6 H), 7.87 (211, d, J

—84Hz) 7.53 (2H, d J = 8.3 Hz). 7.16-7.05 (2H,
53 @I, (38,1 o), 342 T 202K 1), 522415 @5, (r0FS. 2245)13 @H2i),

1.47 (\V/S)

(ot it 590 Wy MSJEST Szt o 395 (M ERAvBLE 50

A-[(1S)-1 -N f

5- CHLORO 2-(3, 5-Di |\/ETHYLPHENOXY) PYRI DI N- 3-

X ARERNER T AM NO) ETHYLI BENZO C ACCD O M CI CO?H 25

VE- STEP 1. Met hyl 1S5)-1-
Mﬁu&mhmsmbo&omzﬁwa&wima&bmym&

e, W, 2005/ 021508
orpound was prepared

%:dcordOn%eto t he procedure described in step 2 of

om net hyl 4-((1S)-1-{

[ (25%=diHchieregyi i di n-3 yl ) carbonyl ]
am no Wel ) benzoate (step 1 of Exanple 48) and
3, 5- d@%ﬁyl phenol: H NMR (CDC13) 8 8.54 (1 H, dd, J =
2.6, Op3d Hz), 824 (1 H d, J =7.3 Hz), 816 (1 H 5
d, J =3.0 Hz), 800(2H dd J =6.6, 1.8 Hz), 7.42
(SZFIEP H Mathsd B{(4S Hz) {I ;& MO-Qﬂ(QH d;lmethvdphWOXWerd:m 3-
5142b5 . 10 of (3H s), 2.36 (6H s)

. STEP 2. 4-[(iS)-1-({
[ﬁre%ie%ﬁrp%nﬁcﬁw@s E@k’dcﬂl‘tﬁﬁ@ﬁb%}l@wdc@dﬁe described in step 2 of

yI I car bon am no | | benzoic acid 10 The title

Ip?tqua‘fr {:mérm@ﬂ@r@Pm@npﬁ* ocedur e
@/?FC fh | b arrcxfno Fetth)R)benzoate (Et)és rlr%f %xamp[ r&’i‘ ang t2pl)—/cllimethylphenol:

vl Xy | B
P EIOen SeSl s I BRI 15 g g1t am .
(_:Db/5®12968 037®8Q8H(r3hb-,|7 48, (ZJH a J 1 873 HZ),,7. & 289 (ZH-J m)d'ﬁ 99 (1H, d,
%28 mgz))54§5136 (SH m), 390 (GH, s) 236 33H s), 2. 10((3H s), 159 (3H, d, J

=7.0 Hz); MS (EST) m/z 439 (M + H)", 437 (M - H)".

STEP 2. 4-[(15)-1-( [5—Chloro-2-(244jdimethylphenoxv)pvridin—3-

yllcarbonyl }amino)ethyl]benzoic acid

The title compound was prepared according-to the procedure described in step 2 of
Example 83 from methyl 4-[(15)-1-({[5-chloro-2-(2,4-dimethylphenoxy)pyridin-3-
yllcarbonyl }amino)ethyl]benzoate (step 1): ]H-NMR (DMSO-dg) 68.99 (1H, d, J =
7.5 Hz), 8.21 (1H, d,J =2.6 Hz), 8.11 (1H, d, J = 2.6 Hz), 7.87 (2H, d, ] = 8.4 Hz),
7.53 (2H, d, J = 8.3 Hz), 7.09-6.95 (3H, m), 5.24-5.14 (1H, m), 2.29 (3H, s), 2.01 (3H,
s), 1.47 (3H,'d, ] = 7.0 Hz); MS (ESD) m/z 425 (M + H)", 423 (M - H)".

EXAMPLE 89
4-[(18)-1-({[5-CHLORO-2-(2,3-DIMETHYL PHENOXY)PYRIDIN-3-
YL]JCARBONYL}AMINO)ETHYL|BENZOIC ACID




7.52 (2H, d, J = 8.3 Hz), 6.86 (1H, s), 6.78 (2H, s),
5.21-5.12 (1H, m, 2.27 (6H, s), 15 1.45 (3H, d, J =

wQ 20s5kzisps M5 (ESI) mz 425 (M + H)+, 423 (M - POT/IB2004/002735
EXAVPLE 91 4-[(1S)-1-({ 129
[ 5- CHLORO 2- ( 3, 4- DI METHYLPHENOXY) PYRI DI N- 3-
YLI CARBONYLI AM NO) ETHYLI BENZO C ACID O Me COSH 20 Me

EP 10 yI 4-1(1S)-1-({
, 4- di met hyl phenoxy) pyri di n- 3-
yI I o@gnno) et hyl | benzoate The title conpound

was pr @d according to the procedure described in
step Exanpl e 45 from nmethyl 4-((1S)-1-{
[(2,5- dléﬁ?oropyridin-B 25
ySTERN bfeihy] 44ii 1601 & IHy¢ Hltrerz (223 -dinfeshd phelnoa ) phevi dingfl-e
48) and 3, 4-di net yIphenoI H NVR (CDC13) 8 8.54 (1 H,
yllcprbonyl eth €H, d, J = 7.4 Hz), 8.14 (1 H,

('Bl_fjtlﬂ' gojﬁgai%)i ’wa§ %%afeﬁ?&c#&iiﬁg o t'he rgcegaresde}s:grgbedzn étgp 2 of

5 OGEfafnfie 83 f1(02d-h1erhiM 4 5(14”2-1 5[(35 cﬂlil:lh-lprd]jyndﬂl 10) ( 3H, s),

10

15

2.29 (6H, s),
zﬂ@@f@ﬂ%@gmpdﬂthrlmwwﬁslsof %@Péﬁﬁ%i azldz&% dipagythyjphepol:

[%gi‘fﬂgéﬁ{ﬂ%@%aﬁﬁ‘%ﬁ a0l 3’:‘3%%%&* [}h_e7t4i Hpe8.11 (1H,d,J

mqq@dsw@% 9 @PRLBY;. @@gﬁﬁ 4, 7. §.9 Hzher B3 Qq@qgﬂﬁem) 6.95 (1H, d,
describéd in’'step 2 of l'e 83" from meth

41 {:(7179)1;:)15(4{5 -5.36 (1H, m), 3.90 (3H, s) 235 (3H, s), 2.05 (3H, s) 159 (3H, d, §

cQ%oro (3, 4- di et hyl phenoxy) pyri di n- 3-

e anyl}an1no)ethyl]benzoate (step 1): H NWR
(DI\/SOd6)‘88 98 (1H, d, J = 7.7 Hz), 8.25 (1H, d, J
= 2.6 Hz), 8.09 (1H, d, J = 2.6 Hz), 7.86 (2H, d, J =
8SBEP2) 4-[(13)-5 {[(SZ(E—hlonb 2-02.3d8n@hyphenokyipgridint-3- d, J =
8. 6976 n, 5.22-5.12 (1H, m, 2.22

be ZO‘ acld7 o' 1p): MS (ESI) mz 425 (M
b

ﬁ@ %L%%%&% Wa% ( o I\/EQF&%I—%EK% %%é)pém%@gﬁéﬁ% o1 step 2 of
PERIrﬁ}MNS?;-from methyl 4-[(18)-1-({[5-chloro-2-(2,3- -dimethylphenoxy)pyridin-3-

_ yljcarbonyl }amino)ethyl]benzoate (step 1): H—NMR (DMSO-dg) 69.02 (1H,d, J =
79 Hz), 8.21 (1H, d, J =2.6 Hz), 8.12 (1H, d, J = 2.6 Hz), 7.87 (2H, d, ] = 8.4 Hz),
7.53 (2H, d, J = 8.3 Hz), 7.16-7.05 (2H, m), 6.97 (1H, d, J = 7.2 Hz), 5.24-5.15 (1H,
m), 2.27 (3H, s), 1.97 (3H, s), 1.47 (3H, d, J = 7.0 Hz); MS (ESI) m/z 425 (M + H)",

20 423 M-H).

25

EXAMPLE 90
4-[(18)-1-({[5-CHLORO-2-(3,5-DIMETHYL PHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYL|BENZOIC ACID

O Me
NG
N“oH

CO,H

Me Me
STEP 1. Methy! 4-[(1.5)-1-({[5-chloro-2-(3,5-dimethylphenoxy)pyridin-3-

yl]carbonyl}amino)ethyl]benzoate




YL) CARBONYLI AM NO} ETHYL) BENZO C ACI D HYDROCHLORIDE | O
Me CO2H HCl 15 Me' NMe STEP 1. Methyl 4-((1S)-1-{

WO ¢@sohlses o- 2- {4-[ 2- (di met hyl am no) et hyl | phenPXE182004/002735
pyri di n-3-yl)carbonyl| amisg) ethyl)benzoate The title
conmpound was prepared according to the procedure
described in step 2 of Exanple 45 from net hyl
AThe(titB)comppund waspigpahd e¢ccopiing wi the Brazgdure described in step 2 of

e b A T RS R etRy a0l - o e

%@hylﬁnrﬁné}?etﬁ)ﬁden%atel(stega &7 E‘i'%)mp %%nﬁ 3H_ dlnﬁéthyﬂplrenol

8.13 (1 7.98 (
7'}1413M12§:Dd13)8834&1ﬁ &&)1,= 2.8, (831{&) 3924@&41 dny = 73Hz) 8. 16 (1H,
7.11-7.06 (2H 5.39-5.30 (1H, . 3.90 (3H, s),

21,8720 82), (8209 (2Hajid, b= 63, 2858)( A2 (3H.,d, 3 =384 FBM 6.9 (1H, 5),

5B o o747 (5L gt oA %T%%i@ﬁyw(%ﬁ%@«ﬁ L5 b

n-3- yl)car bonyII am no | ethyl)benzoic acid
hydrochl ori de The t| tI e corrpound was prepared

2 5/ 02]108 PCT |2004/ 002735 132 Exanpl e 83 from
<&t oro-2-{4-[ 2-

(e ermtefabhﬁﬁshmpm Pt Are@emh@wthg Efbc%dﬁ&%)i@ﬁfri%@m @M of

no }ethyl)benzoate (step 1 en converted into

tﬁvetmwmbﬁhtnamtljﬂ sHILY)- lm({t[ﬁ ChlorWdalijdlmthyd)phehywmgem -3-
chloride | in ethyl acetate: II—I-NI\/RgD O do6) 9. 04
(vi]cpgbogyl }aminojetinyl jHenzoage (Gep () H-NMR (DMSH-gs) s PpIH, d,J =

5 45u{ 4 . -3 GER10 185 1208 1 B s o,
7137 (A2, 1 4,8 3IH%), 8. sa(tH) s), 6782215 s;25 21L5H,2 (rm, m), 2.27 (6H, s),
3.29-3.25 (2H, m, (&_sg 80 (6H, s),
1-4%5(3EB, T &,7. ZJHz) M%(E—%I) m/4\/S25( r)H)m{ %234@8 -+ H) +,

466 (M- H)-.

EXAMPLE 91 |
4-[(18)-1-({[5-CHLORO-2-(3.4-DIMETHYLPHENOXY)PYRIDIN-3-

YLJCARBONYLIAMINO)ETHYL]BENZOIC ACID
O Me
N“~oH

Me
Me

STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-( 3,4—dimethvlphenoxv)pvridin~3;

CO,H

yilcarbonvl}amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 3,4-dimethylphenol:
1H-NMR (CDCl;) 6 8.54 (IH, d,J =2.6 Hz), 8.26 (1H, d, ] = 7.4 Hz), 8.14 (1H, d,J
=2.6 Hz), 8.00 (2H, dd, J = 6.6, 1.8 Hz), 7.42 (2H, d, J = 8.4 Hz), 7.22 (1H, d, J = 8.1
Hz), 6.97-6.87 (2H, m), 5.42-5.32 (1H, m), 3.90 (3H, s), 2.29 (6H, s), 1.58 (3H, d, J =
7.1 Hz).



10 EXAMPLE 93 4-[(1S)-1-({
[ 5- CHLORO- 2- ( 2, 3- DI CHLOROPHENOXY) PYRI DI N- 3-

WOR0SARBBNYL} AM NO) ETHYLI BENZO C ACI D O Me N NEH/IBe@AA2735
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15

20
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Cl C STEP 1. Methyl 4-[(138) -1-({

[ 5-chl oro-2-(2, 3-di chl orophenoxy) pyri di n-3- 15

yl I carbonyl } am no)ethyl| benzoate The title conpound
was prepared according to the procedure described in

[ . .
yﬁkﬁﬁkQQMMﬁﬂ@w@ﬁ@hﬁhﬂy&ha@nzoate (step 1 of Exanple
48) and 2, 3-di chl orophenol: I H NWR (CDC13) 8 8.55

(e, itk calnpeund @/atpiepaigd 2cro7ding t theipragedure. deégribed in (i of

H%)yuripq?_g% r% >; %4111%1(4} R[lf)rﬁ é éf%?%rg %%3 £ zhmelhy%lhe%ox%pyﬁdm 3-
N s

VR$ PE') 029 @, @cperzda HE), BOOY(DH, @r10£26m29 ﬂsmm bf:gi 491 Hz)
step 2 of 25 Exa |l e 83 from net hy %9
[65¢Mtbrde] =-§ 2Ha), érﬂc,?r(lle éplreﬁd%%)pwm 2 5.12 (1H,

|
Upheea ey o) STy T BFRA RS Trshigh 41%0513‘ %za My '
= 2.6 Hz), 8.20 (1H, d, J = 2.6 Hz), 7.88 (2H d,

8.3 Hz), 7.60-7.41 (5H, m), 5.24-5.15 (1 H n, 1.47
(BEM!’_L_E_ 7.0 Hz); M5 (ESI) mz 465 (M + H)+, 463

( , : 08 PCT/ | B2004/ 002735 133

[ M@R@LRMI& PRERI N 3-
LT AM I\IO ETHYLI BENZO C ACID O Me
YL)CARBONYL]JAMINO}ETHYL)BENZOIC ACID HYDROCHLORIDE

0O AMe
Cl~ N
Lot
N O 'COZH
Sj H-Cl
Me’NMe

STEP 1. Methyl 4-((15)-1-{[(5-chloro-2-{4-[2-

(dimethylamino)ethyl]phenoxy } pyridin-3-yl)carbonyllamino }ethyl)benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yDcarbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 4-[2-
(dimethylamino)ethyl]phenol: ]H—NMR (CDCls) 6 8.53 (1H, d, J = 2.6 Hz), 8.23 (1H,
d,J=7.5Hz), 8.13 (1H, d, J = 2.8 Hz), 8.02-7.98 (2H, m), 7.43 (2H, d, ] = 8.3 Hz),
7.33-7.30 (2H, m), 7.11-7.06 (2H, m), 5.39-5.30 (1H, m), 3.90 (3H, s), 2.87-2.82 (2H,
m), 2.63-2.58 (2H, m), 2.33 (6H, s), 1.59 (3H, d, ] = 7.0 Hz). |

STEP 2. 4-((18)-1-{[(5-Chloro-2-{4-[2-(dimethylamino)ethyl}phenoxy}pvridin-3-

yDcarbonyl]amino }ethyl)benzoic acid hydrochloride

The title compound was prepared according to the procedure described in step 2 of



Cl NNOH ~CO2H CI 5 d STEP 1. Methyl 4-[(1S)-1-({
[ 5-chl oro-2-(2, 4-dichloro hp enoxy) Eyri di n- 3-

wQ@ kdosaztsayl | anmi no)ethyl | benzoate The titl e PONBRO®MD02735

10

15

20

25

was prepared according to {die procedure described in
step 2 of Exanple 45 fromnethyl 4-((1S)-1-{
[(2,5-dichloropyridin-3 10
yIBX@mptﬁo&qunarﬁlfﬁb}}léfGﬁW))lbéﬁﬁiﬁhlpeo 2dédg- 1 of Exanpl e

o B RITAR o MRSy B e
3 = agd %e’ﬁ'&nve@teﬂ%tﬁ@l‘i&( hﬂirocéllor{]d% 8l IGﬁr)n 4 I)VI %@ut(ola"éf h‘?&irogé'n chloride

(JdHeth acet?at@bﬂ(l\ﬂ‘bﬂR (BMSA- d§)1596lrl(ud d,J ‘7@@1)"?26(115 d,J=28
STEP 2. 4-[(1S)-1-({

[ 308. b2 O - 2 =£-@Heh I%Sr%éﬁeﬁd)@?ﬁﬁi)d?ﬁ $2H, d, 1 =8.3 Hz), 7.34

yl t |1 oi [ e lit

st et ELERE s srg Sos T P ek 25 . m
2%[5(%152 bﬁng Mnfbew (8HO¥), 1. Ex@ml € 183700 M.t ES) m/z 468 (M + H)",
[5166@\/10{16)2 (2, 4-di chl or ophenoxy) pyri di n-3- |
yl ] carbonyl } am no) et hyl ] benzoate (step 1): H NWR
(DMSO-d6) 'S 9.03 (IH, d, J = 20 7.7 Hz), 8.28 (1 H,
dEXARIE.Bokz), 8.19 (1 H d, J = 2.8 Hz), 7.88 (2H,
d-J =8 3 Fz), 7.78 (1H, d, J = 2.4 Hz), 7.55-7.44
( 4H(15) 1-({55-THIFRA-2-(243-DIHL OROPHENO X )PYRIDING- Hz) ;

%1%ﬁ%5§1ﬁ4gi4M)ﬁT@ﬁlBﬁ@dIMAcﬁg" EXAMPLE 95 25

[ 5- CHLAGBOMR- ( 2, 5- DI CHLOROPHENOXY) PYRI DI N- 3-
YL AM NO) ETHYLI BENZO C ACI D WD 2005/ 021508
PCT/ 864/ §25_| 134 G O M N

<

STEP 1. Methyl 4-[(15)-1 -_( {[5-chloro-2-(2,3-dichlorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyi]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 2,3-dichlorophenol:
]H-NMR (CDCl3) 6 8.55 (1H, d, J = 2.6 Hz), 8.10-7.99 (4H, m), 7.48-7.21 (5H, m),
5.45-5.34 (1H, m), 3.90 (3H, s), 1.61 (3H, d, J = 7.1 Hz).

STEP 2. 4-[(15)-1-({[5-Chloro-2-(2,3-dichlorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4-[(1S)-1-({[5-chloro-2-(2,3-dichlorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 1): lH—NMR (DMSO-dg) 69.04 (1H,d, J =
7.79 Hz), 8.29 (1H, d,J =2.6 Hz), 8.20 (1H, d, ] =2.6 Hz), 7.88 (2H, d, ] = 8.3 Hz),
7.60-7.41 (5H, m), 5.24-5.15 (1H, m), 1.47 (3H, d, J = 7.0 Hz); MS (ESI) m/z 465 (M
+H)", 463 M - H)..



Nl-L, OH'! ~CO2H C CI STEP 1. Methyl 4-[(1S)-1-({
[ 5- chloro 2 (2, 5-di chl orophenoxy) pyri di n- 3-

wQ@kdosaertsayl } ani no)et hyl | benzoate The titl e PONBRO®MD02735

10

15

20

25

was prepared according to {43 procedure described in
step 2 of 5 Exanple 45 fromnmethyl 4-((1S)-1-{

[ (2,5-dichloropyridin-3 yl)carbonyl]

am no}et hyl ) benzoate (step 1 of Exanple 48) and

2, 5-di chl orophenol: 1H NWVR (CDC13) S 8.55 (1H, d, J =

2 LESB, (1H, d, J = 2.6 Hz), 8.27-7.99 (3H, ),
7 4 7 39- 7. 25
( 4@@52 4 égéﬁ?g@g 2! (%ﬁ?Dféi'ILOﬁOPi{EN@?&)WMDI&_(

d YIJCA%(SNYZ)AM]NOSI’EHYL]BENIZGIC ACID ({

[ 5-Chl oro;,2- (2, 5-di chl orophenoxy) pyri di n-3- | car bonyl
ICQHIHO e fiyl | benzoic acid The title conpound was
prefaredy rding to the procedure described in step

2 of H@ Arom met hyl 4-[ (1S) - 1- ({
[ 5-chl (2 5-di chl or ophenoxy) pyri di n-3- 15
yl ] car yl }am no) et hyl ] benzoate (step 1): i H NWR

(DI\/ISOdB)b899(1H d, J:79Hz) 831(1H d, J =

&Haar()d&sh}aﬁdnoﬁth:m&rﬁoata‘4 Hz), 5.25-5.15 (1H n,

1.48 (3H, d, J =7.2 Hz); M5 (ESI) mz 465 (M+ H) +,
48%e (ifg comyoundmsm cg@dmg[tmt precgdure described in step 2 of

Ygfﬁﬂﬁ%ﬁﬂ’ﬁﬂ M&WW&@@ %I ¥ ‘SCOQH a

STBEArBonyMainiyd | ethy[)behzdatd (fidp 1 of Example 48) and 2,4-dichlorophenol:
[ 5-chl oro- 2- (3 4-di chl or ophenoxy) pyri di n-3- 25

yI H@MRQIG}UCI&) &b O tdhy l=|2b@Hzp8t09 TBhe (4HLtthy 7cﬁt2rm131uﬂdl 2.3
ared accordin procedure describ

ot TR A D68 91286 (HETI. B2ous b rad 261@@ 93287 H0),
5.44-5.34 (1H, m), 3.89 (3H, s), 1.61 (3H, d, J = 6.9 Hz).

STEP 2. 4-[(15)-1-({[5-Chloro-2-(2 4-dichlorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4-[(15)-1-({ [5-chloro—24-(2,4-dichlorophenoxy)pyridin—3—

yl]carbonyl }amino)ethyl]benzoate (step 1): ]H—NMR (DMSO-dg) 69.03 (1H, d, I =
7.7 Hz), 8.28 (1H, d, J =2.6 Hz), 8.19 (1H, d, ] = 2.8 Hz), 7.88 (2H, d, J = 8.3 Hz),
7.78 (1H, d, J =2.4 Hz), 7.55-7.44 (4H, m), 5.24-5.14 (1H, m), 1.47 3H,d,J=7.0
Hz); MS (EST) m/z 465 (M + H)", 463 (M - H)".

EXAMPLE 95
4-[(18)-1-({[5-CHLORO-2-(2,5-DICHLOROPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINOYETHYLIBENZOIC ACID




Exanpl e 45 from nmethyl 4-((1S)-1-{
[ (2,5-dichloropyridin-3 yl)carbonyl]

wa@arioso}svhyl ) benzoate (step 1 of Exanpl e 48) apdi/iB2004/002735

10

15

20

25

3, 4-di chl orophenol : I H NVR4CDC13) 8 8.52 (1H, d, J =
2.6 Hz), 8.13 (1H, d, J = 2.8 Hz), 8.00 (2H, dd, J =
6.7, 1.9 Hz), 7.93 (1H, d, J = 7.4 Hz), 7.51 (1H, d, J
:(ﬁ' )M97.42(2H, d J =81 5H), 7.30 (1 H d,
J = Hz .03 (1H, dd, J =8.7, 2.6 Hz), 5.42-5.31
(114 Of88H, s), 1.60 (3H, d, J =6.9 Hz).
STEP F(lS) 1-({

5-Cx - 2- (3, 4-di chl or ophenoxy) pyri di n- 3-

[

ar bonyl } am no) et hyI I ben20| C aC| d 10 The t|t| e

4v k:ar on\g}a,mmo)e%l]%enzoateExa”p' e 83 from met hy|

I n. st

[ %e fﬂﬂu@ I8 oﬁr?d- WasheShdey %Bwﬁbhwﬁo@edhr§>descﬁ>m§ step 2 of

yl ] carbonyl }am no) et hyl ] benzoate (step 1
( DyBOPEEAS iSorﬁmblh)(lﬂH(ISj 1-0[(Z5-dichdorbpyidis332 (1 H, d, J

B S b e S 25 e

2.1 H = 2h (1 ' 6 o)
=B cDepy 8 835 01,0 15 PO se (gh (3o D S mw om
7.09), k.7, i\ﬁo@ﬁﬁb 7 Bb‘ ?HffiﬁJ M8 HA) 729463 (( M m),H).44-5.34 (1H, m),
MPLE 97 4-[ (I éé
[ 5-90HBERE: 2~6(1$3Er®IJGHE HENOXY) PYRI DI N- 3- 20
YLI CARBONYLI AM NO) ETHYLI BENZO C ACID | O Me CO2H
ClwCl STEP 1. Methyl 4-[(1S)-1-({
[ 3TEH pmorrﬂs)(l?:e{% Gihfib- 2L @ BIEORYOpR¥A ¢ Y ridin-3-
yl | car bon .I am no) et hyl | benzoate The title conpound
< : 91 as1@ he procedure described in

[ %[% él%l&cgmpwxbcg?ﬁsrﬁf:%r%is ;iﬁcs)%f;?}%tgng fmgﬁé %%@scnbéd in step 2 of

} @x@ﬂp)eb@ﬁﬁ&ﬂtn@etﬁ)ﬂﬂqm@ 10€ [E&ﬂl@'ﬂi 2-(48)diééro henoxy)pymdm -3-

3, 5-di chl or ophenol : (CDC13) 8 8.54 (1H d,

2 y6ciibpryl fandiBofeltyl] bduzodte:(stap 8) HANMR @msam@ da, 99J(IFI d,J=

?7:932}58@1)81H7d§1=%%}ﬁ) &2091H— legc26H) ), 7.87 (2H( d, = 83Hz)
7.66-7.61 (2H, m), 7.53 (2H, d, J = 8.3 Hz), 7.41 (1H, dd, J = 8.6, 2.4 Hz), 5.25-5.15

(1H, m), 1.48 (3H, d, ] = 7.2 Hz); MS (ESI) m/z 465 (M + H)", 463 (M - H)".

EXAMPLE 96
4-[(18)-1-({5-CHLORO-2-(3.4-DICHL OROPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYL|BENZOIC ACID

O Me
N“SoH

Cl
Cl

STEP 1. Methyl 4-1(15)-1-({[5-chloro-2-(3,4-dichlorophenoxy)pyridin-3-

COLH

yllcarbonyl }amino)ethyl|benzoate

The title compound was prepared according to the procedure described in step 2 of



Hz), 7.08 (2H, d, J = 1.8 Hz), 5.41-5.31 (IH, n), 3.91
(3H, s), 1.60 (3H, d, J = 6.9 WD 2005/ 021508

weEFanshBAEM4/ 002735 136 Hz). STEP 2. 4-[(1S) - 1-¢¢T/1B2004/002735
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{5- Chl or o- 2- (3, 5-di chl or opfgnoxy) pyri di n- 3-
yl I carbonyl } am no)ethyl| benzoic acid 5 The title
conpound was prepared according to the procedure

d@g@mpbé’é frem negly! 2-(65S)- 1EN &hpridechigopyrshndet hy|
DL PRt o lPeRPEs SR 8L B pPIedSh2ng 3 4-dichlorophenol:
/RS LI EP ) o e

—=2673 1HZHz) 89137(1H1h+1£17 4H5, ?Sﬁ(ﬂl,)d T 87 Hz3H. 42:quﬂl d=J =8.1
Bg 52-7. 49 SH% &ZHdJ—l Hz) |
5H_22 01621}( dH =R)6 Ha), 263 ddall J8 226 1), 150435 B1 (NE m), 3.90

( 463 (M- H)-. EXAMPLE 98
455%1 %)nzéq é{% Ye CIQL% 2- ( 4- CHL(R(PHENOXY) PYRI DI N- 3-
YLI CARBONYL) AM NO) ETHYLI BENZ(] CACID Cl CRH 15 Cl The

title conpound was Fre pared according to the two steps
pSAEER e Lkﬂc)elr(r{ [ hehlorer2-(d fedictiorple®xyipyEdimpl e 45.

FI gst Lé} !teﬁ -;bgt m o 0§ ac1ScP 1-{

y IDhe &b eambdaia vl péfavdd &e&mﬁg 8 tlﬁ@{n@@ecﬂdr@aes@iﬁémh%tep 2 of
45) was reacted with 4- chl oropheno Next, the crude

pEsdmpte S&afsorn@wlmlﬂe[ﬂl&)d ft{[ﬁacl@l@r&%«ébéﬁhﬁhi@roehﬁnoxy)pyrldm 3-
carboxyllc aci

"H N
o Comoond g ety henzopie tFE 1) HAVMR @NBOGA L (1 & J =

(TRpiy 33240 T2 83 B 1o Q4 e ofy 390,

(M7 (tiH+d, A29.8(H4); 7.5) ¢ LH,EXAMPLEHRD 7251 (2H d J=8.4Hz),7.27 (1H,
4- [(15) 1- ({5- CHLORO 2- {é(S FLUOROPYRI DI N-
Y Gy BBEREDW), $-22001 1R} Hrpm - #EfBHde! &3 %)H@DMS (ESI) m/z 465

2(21@451%+1§8§(M)l_82004/ 002735 137 C

EXAMPLE 97
4-[(18)-1-({[5-CHLORO-2-(3,5-DICHLOROPHENOXY)PYRIDIN-3-

YLICARBONYLIAMINO)ETHYL]BENZOIC ACID
O Me
Cl~ N
| H ,
N0 CO,H
Cl Cl

STEP 1. Methvyl 4-[(15)-1-({[5-chloro-2-(3,5-dichlorophenoxvy)pvyridin-3-

yllcarbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino Jethyl)benzoate (step 1 of Example 48) and 3,5-dichlorophenol:
1H—NMR (CDCls) 6 8.54 (1H, d, J =2.6 Hz), 8.16 (1H, d, J = 2.8 Hz), 8.02 (2H, dd, J
=6.6,1.8Hz),7.84 (1H,d,J =7.3 Hz), 7.42 (2H, d,J = 8.6 Hz), 7.31 (1H, t,J = 1.8
Hz), 7.08 (2H, d, J = 1.8 Hz), 5.41-5.31 (1H, m), 3.91 (3H, s), 1.60 (3H, d,J = 6.9



CO2H (~ | NSF STEP 1. Methyl 5-chloro-2-f
(5-fluoropyridin-3-yl)oxyl benzoate The title conpound

wor®speepar ed according to the procedure descrP@BIB2064/002735
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step 1 of Exanple 67 fromzget hyl

5-chl oro-2-fl uorobenzoate and 5-fluoropyridin-3-ol: M

5 (ESI) mz 282 (M+ H+. STEP 2. 5-Chloro-2-f

(BzX.1 uor opyri di n- 3-yl ) oxyl benzoic acid To a sol ution

of nmet hyl

5-chl oro-2-[(5-fluoropyridin-3-yl)oxy] benzoate (80 ng,

Os28P 2mupd 15)-il 7 { et hanpt-(£,8-didhlordBisendfepdridinM-sodi um

hydrOX| de aqueous sol ut| on (2 10 nL) and the reaction
anpa@ ylyami & FoENZ ogm tenperature for 12 h, The

aplg

tion mixt i di fi
a’ﬁﬁctﬂeeg&gné%d U R T e B A OL T2 o
E%Jr(_r%g%!% g@ rfr}in%m@fh}t%l@} Qg[Scmo@) ZOE 5 Er%hgdr&ﬂlﬁnogy)]()yndm -3-
b{ll(]séh}bon%l Q&m(ol)é!?qubendoﬁe &idp 1H§1)HF-|IZ\I)M§QD($%S® ) S ?39 (BL8, ] =
97.4 H2), &33@}1 PO S Y Ay, J = 2.6 Hz), 7.87 ' dr D83 o),

TRk b B B0 L B S RY IR B d A A 70

WHS); Mg@g@g}y@@@p@dm}%’ftm;m pryocedur e descrl bed in
step 3 of Exanple 1 from

5-chl oro-2-[ (5-fl uoropyridin-3-yl)oxy] benzoic acid

( 1 20 nethyl 4-[(1S)-1-am noethyl]benzoate
hMe (step 3 of Exanple 5): HNWMR (CDCl3) 6
8445@156_1%{ rﬂcﬂo&zcﬁz&ﬂ@ﬂoﬁo@@mﬁxﬂmmmmmms Hz)

d, = 2.7 H 2H, d, J 8.2 Hz),
7Yﬂ£6CAREONiﬂ}PJMH‘I@)EfTH RJBEHZOI ASHD7 . 25 (1H m,
730(%—| ,J—82Hz)695(|th J =8.9, 2.3
Hz;) 1dJ:87Hz)538525(1H, n,

1.50 (3H, d, J 6.9 Hz). 25 STEP 4.4-f
(18) -Nl- 5- O BHo- 24(5 £ uor opyri di n- 3-
yl ) ox enzoyl | am no)ethyllbenzoic acid The title

conmpound was prepared according to the procedure
descrifdd in step 2 of Exanple 99 from net hyl

AThE 43R cdmpha GhHs Prpared(acorbing @6 @RYtwotitdds Procedure described in
step 2 and 3 of Example 45.  Firstly, tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino}ethyl)benzoate (step 1 of Example 45) was reacted with 4-

chlorophenol. Next, the crude product was converted to the corresponding

carboxylic acid: 1H-NMR (CDCls) 6 8.55 (1H, d, J = 2.8 Hz), 8.14 (1H, d, ] = 2.8 Hz),

8.11-8.02 (3H, m), 7.50-7.39 (4H, m), 7.11 (2H, d, J = 9.0 Hz), 5.44-5.31 (1H, m),
1.60 (3H, d, J = 7.0 Hz); MS (ESI) m/z 431 (M + H)", 429 (M - H)".

EXAMPLE 99
4-[(15)-1-(4 5—CHLORO-2-[(5-FLUOROPYRIDIN -3-
YL)OXY]BENZOYL}AMINO)ETHYLIBENZOIC ACID




WD 2005/ 021508 PCT/ |1 B2004/ 002735 138
yl ) oxy] benzoyl } am no) et hyl | benzoate (step 3): i H NWR

W@ GDeI306 8.35 (1H, d, J = 2.0 Hz), 8.22 (1 PCT/B2004002735
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2.0 HzZ), 8.13 (1 H, d, J =127 Hz), 8.00 (2H, d, J =
8 3 Hz), 7.46 (111, dd, J = 8.8, 2.7 Hz), 7.36-7.26

H, 7. 31 (2H, d J =8.3 Hz), 6.98-6.90 (2H,
m 5.3 0 (1H, , 1.52 (3H, d, J = 6.8 Hz); M5
(ES % (M + H)+ 5 413 (M- H)-. EXAWPLE 100
4 [( Q&Lcrx>2-[(5 CHLOROPYRI DI N- 3-
YL)OXN NZOYLI AM NO) ETHYLI BENZO C ACID 0 CI CO2H 10
-Cl P 1.
5- Chloro 2 [(5 Ch|0r00¥{ldln 3- yI)oxbeen20|c acid The

& two steps

pﬁg,F%gx;f o fo o%g@ %@aesgc%e.i %&éﬁ@@&ﬁ@k&%ﬁhﬁ Riep 1 of

f |Eak@fn@b:€62 Gedie @Ryl saabadzm@bo&nmt@raﬁ@w fldbropyidih-3-ol: MS
Next, the crude s)r oduct was 1 15 hydrolyzed to the
cdEPBswe A2 Y tHi boxyl i ¢ acid: H NVR (DVMSO d6) 6 8. 36
(1H, d,
J=2.0Hz), 8. 25(1H, d, J=2. 4Hz), 7. 87( 1H, d, J=2. 6Hz), 7. 70( 1H

, CEP=8.58Chlo- @[(Hlﬂuorgpﬁﬂl il—yﬁox%enzb1e—a¢:2d4 2.0 HZ)
779(1 H d, J =8.8 H STEP 2. Methyl 4-[(1S)-1-({
5-Teohe s wiop-qf (Bl |5mhé>cp9r -5 Alugropygdm-Fy O@éh%wte (80 mg, 0.28
}anmi nQ) et hyl | zqat
e s S s A e

i the feﬁ&mn mixture was stirred at room temperature for 12 h. The reaction

5-chl oro-2-[(5-chl oropyri di n-3-yl)oxy] benzoi c aci d
(gme:pqu)vaaﬁ@ lﬂﬁéwyﬂ f[Y@!LCS}ﬂOILCa?mW Iﬁw] b@ﬁzﬁfﬁ%ﬂate was
2%3{1%1&{1?;;533385 %p affozdél (88%)@@ t1q.q’ co&}po\tjmcl: gzﬁl\/ﬁg (CDCl3)

B B AL 7 BB P 20

HH;m706’(ﬁidZHsst)JS%@HmcHz);M 2DHgY. H, dd, J =
2.5, 2.0 Hz), 6.90 (1 H d, J =8.7 H), 5.37-5.22 (1
H m, 3.91 (3H, s), 1.51 (3H, d, J = 6.9 Hz).

STEP 3. Methyl 4-[(15)-1-({5-chloro-2-[(5-fluoropyridin-3-

yDoxylbenzoyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-chloro-2-[(5-fluoropyridin-3-yl)oxy]benzoic acid (step 2) and
methyl 4-[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): lH-NMR
(CDCls) 8833 (1H, d, ] = 2.3 Hz), 8.23 (1H, d, J =2.3 Hz), 8.11 (1H, d, ] = 2.7 Hz),
7.95 (2H, d,J = 8.2 Hz), 7.45 (1H, dd, J = 8.7, 2.8 Hz), 7.38-7.25 (1H, m), 7.30 (2H,
d,J=8.2Hz), 6.95 (1H,td, J =8.9,2.3 Hz), 6.91 (1H, d, ] = 8.7 Hz), 5.38-5.25 (1H,
m), 3.90 (3H, s), 1.50 (3H, d, J = 6.9 Hz).

STEP 4. 4-[(15)-1-({5-Chloro-2-[(5-fluoropyridin-3-

vhoxy]benzoyl }amino)ethyl}benzoic acid

The title compound was prepared according to the procedure described in step 2 of

Example 99 from methyl 4-[(15)-1-({5-chloro-2-[(5-fluoropyridin-3-



STEP 3.4-[(1S)-1-({ 5-Chloro-2-[(5-chloropyridin-3 WO
2005/ 021508 PCT/ 1 B2004/ 002735 139 yl)oxyl benzoyl |

w@eioso)svhyl | benzoic acid The title conpound WeST/IB2004/002735
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prepared according to the pggpcedure described in step

2 of Exanple 99 from net hyl

4-{(1S)-1-({5-chloro-2-[(5-chl oropyridi n- 3-

y lyhoxylbbeozyin}raéthylJlehhydd Gepz)ate NMREEDR);) 38 NWRH, d, J =

(CDC13) S 8.43 (1H, d,. J =5 2.0 Hz:% 8.27 (1H d, J =

22@1&682@@@“&29% &13(IH, (2§ = %7 ), 99 (24, dgf =8.3 Ha),
7. ( 7

(ff‘flﬁ%r‘y dd7l 8 %7@[2&@%692@(%[{1_@ 27%1 @?& H% 31§d)2838 6.90

= (26 6m),3.35-5120 (116 Ay 1(52 (BH @I,,J J6.3 }&)61\432053%&7415 BB+ H)",

(1H, , 1.51 (3H, d, J Hz); ‘M5 (ESI) mz 431

(W3 M)+ 429 (M- H)-. 10 EXAI\/PLE 101 4-[(19)-1-({

5- CHLORO 2- [ ( 5- FLUOROPYRI DI N- 2-  YL) OXYI BENZOYLI
AM NO) ETHYLI BENZOC ACID 0 CI COOH F STEP 1. Met hyl

S5H0ARI;2100 5- ni tropyri di n-2-yl ) oxyl benzoate 15 A

m xture of methyl 5-chloro-2-hydroxybenzoate (2.35 g,

12-[61 Hina({5-CHLO QJBTB(-SRCHJJLM%RIDH\%/ & (2.00 g, 12.6
. ! ' 27 in

1 h Th(e reactl on mxture was poured into water and
&mxture was extracted with a m xture

(3/1 hHetwytcgget ate and tol uene. The organic

extrac wer e washed with brine, 20 dried over sodium
sulfat;e d concentrated. The residue was purified by
flush rm chr omat ography on silica gel eluting

Wimmpsa@mbﬁmyds at@bpdrlif-44yhoxybeaddiotddd i 3.79 ¢
(97% of the title conmpound: H NVR (CDC13) 8 8.94 (1H,
d Thg titlezogppynd wasgprepargdy aqaordifg, to the-tvep gepsprgeaduye degcr@)gd in

75 5‘?‘5 (%ﬁxa&ﬂ%@a@@éf@"?ﬁi@%% %ls]‘lya ﬁleﬁ?lg E}z")tg%

3 filrdb3hkoase) wasdBacted with S-chloropyridin-3-ol. Next, the crude product was

hydrolyzed to the corresponding carboxylic acid: lH—NMR (DMSO-dg) 6 8.36 (1H, d,
J=2.0Hz),8.25(1H,d, J =2.4 Hz), 7.87 (1H, d, J = 2.6 Hz), 7.70 (1H, dd, J = 8.8,
2.6 Hz), 7.50 (1H, dd, ] =2.4, 2.0 Hz), 7.29 (1H, d, ] = 8.8 Hz).

STEP 2. Methyl 4-[(15)-1-({5-chloro-2-[(5-chloropyridin-3-

yDoxylbenzoyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 3 of

Example 1 from 5-chloro-2-[(5-chloropyridin-3-yl)oxy]benzoic acid (step 1) and

methyl 4-[(1S)-1-aminoethyl Jbenzoate hydrochloride (step 3 of Example 5): lH-NMR
(CDCl;) 6 8.41 (1H, d, J =2.0 Hz), 8.28 (1H, d, J = 2.5 Hz), 8.13 (1H, d, ] = 2.8 Hz),
7.96 (2H, d, J = 8.4 Hz), 7.45 (1H, dd, J = 8.7, 2.8 Hz), 7.37-7.28 (1H, m), 7.31 (2H,
d,J=8.4Hz),7.20 (1H, dd, ] =2.5, 2.0 Hz), 6.90 (1H, d, J = 8.7 Hz), 5.37-5.22 (1H,
m), 3.91 (3H, s), 1.51 (3H, d, ] = 6.9 Hz).

STEP 3. 4-[(15)-1-({5-Chloro-2-[(5-chloropyridin-3-




STEP 2. Met hyl
2-[ (5-ani nopyridi n-2-yl)oxyl -5-chl orobenzoate A

woroos2sonf net hyl PCT/IB2004/002735
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5-chloro-2-[(5-nitropyridijg2-yl)oxy] benzoate (step 1,
1.59 g, 5.2 mml) and 5% pal | adi um on acti vat ed
carbon (149 ng) in ethyl acetate (25 nL) was stirred
ayhoodberizevipemabiatieyl fbenzoic hicidnder hydr ogen at nosphere.
The reaction 2005/%508 PCT/ 1 B2004/ 0 2735 é)4g
miRE Gile CREPOPRY PP BEFPRITA RS REIAd IO PTRSER T &{CPgripea iy step 2 of
t et rage wa ap ) as A
b PPhER erum TSt onat agTaphy @%EFP““%W&P%‘J% din3
& d 5 _
g DTSRI, {50y 8 SPIM.1 -
( 2.0Hz)I8.2F (¥H2d 81 +i2)6 Hi) 5613((1H|,—|d H= 217 sz, 85004@H d7 J478.3 Hz),
(1 H dd, J =5
S ebhufunJo s 20 T Bk 77 Qg 38 0. 7,18 (18,
7i4.\( 49 hyl

St@’hjll_%rbo6 201?5) ?Uﬁé?ﬂép‘if’. dlgn6 I%Hy oxy%%ggiz-c'?@t 2 STlggﬁ £1=70
s BlzutvMS GESH ns'odB LiVIni Hy'l, 429 (MzzH)rrg, 3.25 nmol) in
water (5 nmL) was added 10 net hyl
2 [(5 arri nopyri di n- 2-yl ) oxy] - 5- chl or obenzoate (907 ny,

nd 48%tetrafluoroboric acid in water (5
IIL dl. he reaction mxture was stirred for 5 h.
Tha‘( lrSBSH(lﬂSMItﬂL@R@eI-MStHﬂéOR@@Y&ﬂ)ﬂNa ed by filtration
and drled under [ e _at room tenperature.
LYY, o F s ENEQIGALID, dded
chl orohgen ene (5 m) and the mxture was heated at 140
ca Nﬁ@\The 15 reaction mxture was diluted with
eth it C{%p'e sol uti on was washed wth brine and

e

concentiat ed. residue was purified by flush colum

chro ography on silica gel eluting with

hexane/et hyl acetate (8/1) to afford 382 ng (42% of

the title conpound: HHNWR (CDCI3) 8 7.98 (1H, d, J =

2 SFERZ) MethydG-dhlddo- 2@I[(5 .ilutpopS'ndmI-—lzi'L)oﬂv]Béthatél ( 2H rr)

7.14 (1H, d, J = 8 6.99 (1H, dd, J 8. 5

Hﬂrmx ury@f (Ig:[.lpyl 5?@1%? -2- fg‘q}@zylgfenzoate '(2.35'g, 12. 6 mmol) 2 chloro-5-
a9 dne .66 ﬁei%i@fn?&w L Porassilnh XBLRADELLS ¢ 281 HmlR) in

SMMJddmahﬂfcﬁr(rﬁﬂﬁdim(ﬁoopwwm snir@e it ):axgq: Berizioat Bhe(r2fbfion

ng, 0.72 %g(,lntetrah drofuran (3 nlL) was added 2

MU RAPFSINER™ AgTAGES adeqrs @H‘tu%wisfxﬁa‘ﬁﬁ‘} Wi @ mixture

S
¢ 67 LFEI FRai KRAIUHEE, b Bl PRt ML E Ehh Bripe
2 dl\x’bdly@brreﬁdhhmrsutfatacardl doBcemittatedTh&he p&’sﬁhjep)vetsqmeﬁec’l\by €ush

collected by filtration and dried under redu
pp@lgg{grcgrqrgatggrflbl}yoon silica gel eluting with hexane/ethyl acetate (4/1) to afford

3.79 g (97%) of the title compound: H—NMR (CDCl3) 68.94 (1H, d, J =2.8 Hz),
8.52 (1H, dd, J =9.0, 2.8 Hz), 8.05 (1H, d, J = 2.8 Hz), 7.60 (1H, dd, J =8.6, 2.8 Hz),
7.18 (1H, d, J =8.6 Hz), 7.14 (1H, d, ] = 9.0 Hz), 3.73 (3H, s).

STEP 2. Methyl 2-[(5-aminopyridin-2-yDoxy]-5-chlorobenzoate

A mixture of methyl 5-chloro-2-[(5-nitropyridin-2-yl)oxy}benzoate (step 1, 1.59 g, 5.2
mmol) and 5% palladium on activated carbon (149 mg) in ethyl acetate (25 mL) was

stirred at room temperature for 1 h under hydrogen atmosphere. The reaction
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w@ 1di/2dos J = 8. 8,

i 184 ng (95% of

t he e conmpound: H NMVR ( DMSO- d6)
8 8.02 (1H, d, J = 3.
2
J

titl

Hz), 7.85-7.66 (2H, m), 7.66

Hz), 7.26 (1H, d, J = BCBIH4R)4/002735
7.11 (1 H 30 dd, J = 9.Q9 3.5 Hz). STEP 5. Methyl

4-[( 1 S)-1-({ 5-chloro-2-[(5-fluoropyridin-2 WO

2005/ 021508 PCT/1B2004/ 002735 141 yl)oxyl benzoyl }
mmtm@)vetstfmerdﬁethmah e pFhef Celite® anbrhgdilirate wers epapepzieeed The

%g%ﬁfrb ?vésn u ﬂlPS Cco u(%irlflnr &rgxggt%[g}a?)g)g 0}1 rs1xllca ggl e?utmg with

S G SPENG i SR R PR oo
Mii E@btg; 6@692@1{6@ 13— ol 1@75a7r95 Ssl@)d J&mz§ 7(%%13)‘1 a6 =

87926(%)17 bll(l.H :dd8h48+62)28HzD BOS 71134, (J%}-Bﬂi‘)z,) 682(1H d,J=
3 H 9 (1H d, J = 8.6 Hz), 6.86 (1H,

%éf?zj 1;%(3&53?%9@%% L9:31.5 17 (1H n), 3.91 (3H,

s), 1.42 (3H, d, J = 6.9 Hz); M5 (ESI) mz 429. (M +

H+ 427 (M- H-. 10 STEP
STEP B( MSIhyl 5 {chBrERH (- Budropfridif 2udyaxyibendoate 2- |

Bo oo Mo BB e A r HAg e i Hag? Gl s added
ERPL L C bR By SRy Y2} "308?%0;3% 8 %y 239 mmoh and

3% ootydflnervbosit a¢id amvaey €3 i) hidet2.oalle (eed:tﬁm iBixturktwiab/Rirred
13) .S 8. 5 1. 93

s (ﬂil}e r?fu Upe-precig %yaﬁfl@steg bzs’?f(fwn (dz Jgdgg?ie(rfwuced

gmﬁsil_resatif‘ggr? iﬁ@eﬁt@rﬁs T@Jtﬁ!z scﬁﬁlls of teTraﬁugrob§ra§e »bgr)e 'added

| 0K

ES|
cmarobalﬁze(lmamﬂ) and man(mvre, wai) hcateE)éAN/M).ECIﬁt%(E@m The :
4[(15) L 2-1(5- YRI DI N 2-

FEYORYBENY ﬁ% ETHEND P AHT) ocashes it brine

?Iﬁ%néent%gdh y h’h@ r&mug Whis %uhﬁéd 5? EREPRNfih Shidntatd @faphy on

oxyl benzoat e
silica gel eluting with hexane/ethyl acetate (8/1) to afford 382 mg (42%) of the title

compound: 1H-NMR (CDCl3) 6798 (1H, d, J = 2.8 Hz), 7.90 (1H, d, J = 3.1 Hz),
7.59-7.41 (2H, m), 7.14 (1H, d, J = 8.6 Hz), 6.99 (1H, dd, J = 8.9, 3.5 Hz), 3.72 (3H,
S).

STEP 4. 5-Chloro-2-[(5-fluoropyridin-2-yDoxvy]benzoic acid

To a solution of methyl S-chloro-2-[(5-fluoropyridin-2-yl)oxy]benzoate (204 mg, 0.72
mmol) in tetrahydrofuran (3 mL) was added 2 M sodium hydroxide aqueous solution
(1.5 mL) and the reaction mixture was stirred at room temperature for 24 h. Then
the reaction mixture was acidified with 2 M hydrochloric acid (2 mL). The

precipitates were collected by filtration and dried under reduced pressure to afford

184 mg (95%) of the title compound: 1H-NMR (DMSO-dg) 6 8.02 (1H, d, J = 3.1 Hz),

7.85-7.66 (2H, m), 7.66 (LH, dd, J = 8.8, 2.8 Hz), 7.26 (1H, d, J = 8.8 Hz), 7.11 (1H,
dd, J =9.0, 3.5 Hz).

STEP 5. Methyl 4-[(15)-1-({5-chloro-2-[(5-fluoropyridin-2-
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To a solution of nethyl
2-[ (5-am nopyridi n-2-yl)oxy] -5-chl orobenzoate (step 2
w@boosAzsExanpl e 101, 1.00 g, 3.6 mmol) in 0. 66PMA/1B2004/002735
hydrochloric acid (11 nL)l4pvas added sodiumnitrite
(252 ng, 3.6 Mmol) in water (5 n) at 0 C The
reactlon n1xture was stirred for 30 mmat 0 C. The
NEBZAHA & 8 p€e to a stirred suspension of

|1 tone
N e e
Eimpl® 1 Toh 5-EhRko-LHE-fleaehyriddin T pijoth fheW¥die 008/ %;15)%1(1
PCT/'1 B2004/ 002735 142 was poured into water an
wehyesifed)- amxﬁbeﬂlﬁ}bhmﬁdamwﬂ'd&ﬁloaﬂle €nefs3 of Kkatfle SWaSI-NMR
extracted with et 2/6 acetate. The organic phase

WeBla)d WP Kl rd. de 2.0 Hzed 90U éh dsbal?’ulrrﬂéh |7f93t(8H @m’d= 8.4 Hz),

ERTGrRGR Bt o AT AP Ph g B RebA &l e

agetAtE31- SQH)Ht@) afd1008, 941.42%38, oy £ 630@2)01&43 (iE@I) rn/z 429
title conpound: H NMR (CDCl3) 8 8. 00 (1H,

) H7. 499 M1HN d, J = 2.8 H), 767(1H dd J:
8.7, 2.8 Hz), 7.55 (1 H dd, J = 8.6, 2.8 H), 7.14
d, J =8
2-

(1H d J=86H), 697 (1H d J =287 H), 3.72

$BEP 654- [(1§)TEF(’{ 2 Chloro-2-[(5-fluoropyridin-
5- Chloro [(5 chl?ropyrld_n 2-yl)oxyl benzoic acid 10
) ] Fa -

asrar ed according to the

dure described i n.st

0 CRafir weobpkld RERuBe % meBBtBlSe SoschbRTln step 2 of
E)&hﬁ;ﬂe 1) 199 H bR ( GhXedyd) 848[<Q8$ 1(%(5%111&0 2A[(5- f&oﬁ)pyndm 2-

802 (1H d J =26 H) d,

ﬁ)&yﬁ;eﬁkﬂ})l}almﬁ@(efﬂyﬂjddlzbat& (sZep?Sﬁ I-EI)NMRl((IIIl(Etg)iS 8@8 779&041{ m),
6.98(1H, d, J= ). 15 STEP. 3 Meth 4[Zé) { (]{
85216 GH2 . ZéMhHo@o‘pyﬂerHﬁli%?%dlﬂb@h 99 (411, 4, 1'= 8.7

t | t
B, B B R o3 A s o PR T3, R B 6 8. s
@saﬁmzezuﬁ(M@rH) 413 (M - Hy. |
5-ch|oro-2-[(5-ch|oropyridin-2-y|)oxy]benzoic acid
(step 2) and 1 20 nethyl

e (l\;lI (ﬁm noet hyl ] benzoat e hydrochl oride (step 3 of
HNW (CDC13) 8 8.04 (1 H d, J = 2.6

Jrl;()m)—?ﬁﬂdﬂlubko& [(3- c-mzcmopmzmmm (2H, d, J = 8.3
Hz;(,) 1H,_ dd Hz), 7.43 (1H dd, J
YL, X,YIBENZ }AMM)ETHYLI]BENZOIQ ACID) |

L
oH CO,H

X

Cl
STEP 1. Methyl 5-chloro-2-[(5-chloropyridin-2-y)oxy]benzoate

To a solution of methyl 2-[(5-aminopyridin-2-yl)oxy]-5-chlorobenzoate (step 2 of
Example 101, 1.00 g, 3.6 mmol) in 0.66 M hydrochloric acid (11 mL) was added
sodium nitrite (252 mg, 3.6 mmol) in water (5 mL) at 0 °C. The reaction mixture
was stirred for 30 mim at 0 °C.  The mixture was added dropwise to a stirred
suspension of cupper(Il) chloride (1.21 g, 9.0 mmol) in acetone (18 mL) and water

(5.4 mL). The whole was stirred at 50 °C for 30 min. Then the reaction mixture



7.18(1H, d, J=8. OHz), 7. 00( 1H, d, J=8. 8Hz) , 6. 80( 1H, d, J=8. 8H
z),5.28-5.16 (1H, m, 3.91 (3H, s), 1.42 (3H, d, J =

W@ 205kZ)508 25 STEP PCT/IB2004/002735
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4.4-1(1S)-1-({5-Cnhloro-2-[14-chl oropyri di n- 2-
yl ) oxyl benzoyl 1 am no)ethyll benzoic acid The title

conpound was prepared according to the procedure
dees ppwed lfltﬁ W§teé enctlt §fas a@@airﬁmneorgg splubiap-met yaqueous mixture

b DNk LS, L SRS b iy g aid

( e k3diuth ﬁlli@?e ddtondentrhted. %6 ré‘dldue ﬁas%nﬁeaﬁy {@kh column
n),766(1Hdd J =8.6, 2.6 Hz 7.44 (1 H, dd, J

=cBosatazrahnon 2008 ol SR WUTheep @Mb@r@%"%@%@s’o ﬂﬁyrd 347
7.33-7.13 (3H, m), 7.01:(1H d,_J =8 % (HZ
d mgx32%g o thegitle cgmpoumi: 1 B-NVR{CLGL) 818@@(; Hi, sz, 2.§ Hz), 7.99

Lol ke MO 47 (T ad 3= 6 28257 85018 Mot 1 D56, 2.8 Hay, 7.1

52%@5@% ), FIAIGREPHENOE V) HAY, B2 B3H 1s)( 4 |
METHYLSULFONYL) AM NO CARBONYLI PHENYL) ETHYLI NI COTI NAM
DE F A nmixture of 4-[(1S)-1- ({
I h

[r— ——

Em&mtl@ céthpoiRRiOw i¥threfréiacoiding, to tieeploadtrselddsonibuti it tep 2 of
(60 ng, . 83 nmol ), 1-(3-di nmethyl am nopropyl ) - 3-
elElayxlnpars@ofebm inettey] Byxtit(mcﬂL[w-chilerc(pjlﬁam@yl)ﬂxy'/]&nmmh Xstep 1): 'H-
and di nmet hyl am no

NBAR SE DRI (B1 i § ~adiHsh FORATH, T 0B TRIDER GiHhrdd. 1 =
ag' gégﬁz)’r%-ggg II[I on(%;\r/\?ai[c,iI 81({;%\2 H\?\nh’lt}ﬁt ?G}I\#Q)t E‘_gﬂﬁ{' d. 1=

hgdri@ghl oric acid, water, and br| ne dried over sodium
sul fate, and evaporated. The residue was purified by
flush col um chronatography on silica gel eluting

t0 afford 292 ng
(S6A~ N ’&%013) S 8. 52
(&Fioxﬂbenlzo }amﬁlobﬂhvl]b%nﬂdhte( 1H 'd, J = 2.8 H),

8.16-8.02 (I1H, M, 7.81 (2H, d, J = 8.3 Hz), 7.46 (2
d The title gompepnd was prepapecigscpuding to 3k prpeedsirgdessribe l(lfPflP '3 of

mE%(arEQ%l é’?l&__ll S—ahOroJQ-Rg—cﬁﬁ)'r_!)pﬁrdlrr]-2-yl)gx§)JbE@0’1c MRy &E%Il)) and
methyl 4-[(15)-1-aminoethyl]benzoate hydrochloride (step 3 of Example 5): 1H—NMR
(CDCl;3) 6 8.04 (1H, d, J =2.6 Hz), 7.94 (1H, d, J =2.6 Hz), 7.91 (2H, d, ] = 8.3 Hz),
7.63 (1H, dd, J = 8.8, 2.6 Hz), 7.43 (1H, dd, J = 8.8, 2.6 Hz), 7.22 (2H, d, ] = 8.3 Hz),
7.18 (1H, d, J = 8.0 Hz), 7.00 (1H, d, J = 8.8 Hz), 6.80 (1H, d, J = 8.8 Hz), 5.28-5.16
(1H, m), 3.91 (3H, s), 1.42 (3H, d, J =7.0 Hz).

STEP 4. 4-[(15)-1-({5-Chloro-2-[(5-chloropyridin-2-

yDoxy]benzoyl } amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 99 from methyl 4-[(15)-1-({5-chloro-2-[(5-chloropyridin-2-
yl)oxy]benzoyl }amino)ethyl]benzoate (step 3): lH-NMR (CDCl3) 68.07 (1H,d,J =
2.6 Hz), 8.04-7.94 (3H, m), 7.66 (1H, dd, ] = 8.6, 2.6 Hz), 7.44 (1H, dd, ] = 8.6, 2.6
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H +, 490 (M- H)-. EXAMPLE 104 5-CHLORO N-{

(1S)-1-[4-({ [(2 25 CHLOROPHENYL) SULFONYLI AM NO |
WE2RBONRLY PHENYLI ETHYL } - 2-(4- PCT/IB2004/002735

FLUOROPHENOXY) NI COTI NAM Dig4 30O 2005/ 021508

PCT/ 1 B2004/ 002735 144 | F The title conpound was

pr epar ed accordlngeto the procedure described in ste

1H@f735x7a}§pq3é1 L) }&Hd,[l(:nggH;) 6(83 (1H, d, J'= 8.6 Hz), 5.30-5.15

TFnByel f5 (Hdndcn 20 GRS BUHLL Gl Yo 20, MK

5 chlorobenzenesulfonan1de H NVR (CDC13) 5 8.54 (1H,
d, = 2.6 Hz), 8.23-8.12 (2H, m, 8.04 (1H d, J =
ZEXAQQELE10§7 (1H d J=7.3 H), 7.47-7.16 (5H, m,

ROPHENOX \/ ) )
@BH Cl'v'F STEP 1. Met hyl 4- ((18) 1-{
[ 5-chl gr.o- 2 (3-chloro-5 15 '
féﬁ%Lﬁ?\ ) nzoyl | am no} et hyl ) benzoate The title

co
pr ockd e desgribed in step 1 of Exanple 67, step 2

of Ex le 43, antd step 3 of Exanple 1. Firstly,

nmet hyl“Y5- chl or o- 2- f | uor obenzoate was reacted with

3-chl ofo-5-fl uorophenol . Next, the crude product was

h ci d.
USRS LO5) MESRERAANBARORIGIRS! & |
nyd}ch;blonﬂl } Exmjhﬁ)etﬂyl}amnrme achgk (Stereh eDBRk @Dl Y 2Ehingr (. 6@mmol),

H N 12
( St Qnegul&&r) S%Oemgs,) mmoN,:2 15( -dim t?nylam?noprop H L od,
ethylcarbodurnide hydrochloride (139 mg, 0.73 mmol) and dimethylaminopyridiene

Egared according to the three steps

(78 mg, 0.63 mmol) in dichloromethane (5 mL) was stirred at room temperature
overnight. The reaction mixture was diluted with ethyl acetate. The solution was
washed with 1 M hydrochloric acid, water, and brine, dried over sodium sulfate, and
evaporated. The residue was purified by flush column chromatography on silica gel
eluting with dichlororriethane/mgthanol (40/1) to afford 292 mg (98%) of the title
compound: 1H-NMR (CDCl3) 6 8.52 (1H, d, ] =2.8 Hz), 8.14 (1H, d, ] = 2.8 Hz),
8.16-8.02 (1H, m), 7.81 (2H, d, J = 8.3 Hz), 7.46 (2H, d, J = 8.3 Hz), 7.23-7.10 (4H,
m), 5.44-5.28 (1H, m), 3.41 (3H, s), 1.59 (3H, d, ] = 7.0 Hz); MS (ESI) m/z 492 (M +
H)*, 490 M - H)".

EXAMPLE 104

5-CHLORO-N-{(15)-1-[4-({[(2-
CHLOROPHENYL)SULFONYLJAMINO}CARBONYL)PHENYLIETHYL}-2-(4-
FLUOROPHENOXY)NICOTINAMIDE




7.94 (2H, d, J =8.3Hz), 7.43 (1 H, dd, J = 8.8, 2.8
Hz), 7.38 (1 H d, J =7.3 H), 7.28 (2H, d, J = 8.4

woizgo5/061582 (1H, d, J = 8.8 Hz), 6.93-6.86 (1H,Pen/1B26046B2735

10

15

20

25

(1H, br.s), 6.53 (1H, td,144 = 9.4, 2.2 Hz), 5.36-5.19
(IH, n) 3.90 (3H, s), 1.49 (3H, d, J =7.0 Hz). 25
STEP 2 4((1S) 1-{ [5-Chloro-2-(3-chloro-5 WO

2Q0 5/0 /IBZOO4/002735 145
qu if O h@n Ilan1no }ethyl)benzoic acid The
titl s orepared according to the procedure

descri |n ﬁe B2 8 of Exanple 43 from met hyl
4- ((I -{ [5-chloro-2-(3-chloro-5 1

f 1 uor ophenoxy) benzoyl ] am no} et hyl ) benzoate (step 1):

H- NVR

d,ni@é‘.ﬂg Przglp?g@gwwrﬁpage@ca%jngfom Arocefyreydascribed ig step 1 of
7; 7 ,2.6. 94

( fﬁé’g’? 15 ﬁiﬁ%%é@% ,)({[55. Sl 2L flg@rﬁ’fl her?)(’?y%?’ B,

( YHearbdnyl FangiBo)ethis Ibé¢rctoickhcid Gtep,S of Exahip)e 44.a8d25. 23

(1H m, 1.50 (3H, d, J = 7.0 Hz); MS (ESI) mlz 448

( Khierg¥eazengsigfopamideH)H-NMB (ERANDISS. %6 H, d, T = 2.6 Hz), 8.23-8.12

R
5"263@111'\!%}5\/'1[1% @Ha; 156 4 Hz); MS (ESD mN 538tm +
NS 002 F 15 The ti'tle conpound was prepar ed

adbarsdioriyl 1)t he procedure described in step 1 of
Exanpl e 103 from 4-[(1S)-1-({

[ 5-chl oro-2-(4-fl uorophenoxy) pyri di n- 3-

yl ¢fam no) et hyl ] benzoic acid (step 5 of
Ex]%'&r%r%%l_a d 4- chl orobenzenesul f onani de: 1H NVR
( eE3)1-g58CBLOROR-(BCHI.GRQ-% Hz), 8.13 (1H, d,

FLUOROPHENOXY)BENZOYL]AMINO IETHYL)BENZOIC ACID

0
s as!
oH COLH

Cl F
STEP 1. Methyl 4-((15)-1-{[5-chloro-2-(3-chloro-5-

fluorophenoxy)benzovyl]amino }ethyl)benzoate

The title compound was prepared according to the three steps procedure described in
step 1 of Example 67, step 2 of Example 43, and step 3 of Example 1.  Firstly,

methyl 5-chloro-2-fluorobenzoate was reacted with 3-chloro-5-fluorophenol.  Next,
the crude product was hydrolyzed to the corresponding carboxylic acid.  Finally, the

carboxylic acid was condensed with methyl 4-[(1S5)-1-aminoethyl]benzoate

hydrochloride (step 3 of Example 5):‘IH—NMR (CDCls) 6 8.12 (1H, d, ] = 2.8 Hz),
7.94 (2H, d, ] =8.3Hz), 7.43 (1H, dd, J =8.8, 2.8 Hz), 7.38 (1H, d, J = 7.3 Hz), 7.28
(2H, d,J = 8.4 Hz), 6.92 (1H, d, ] = 8.8 Hz), 6.93-6.86 (1H, m), 6.69 (1H, br.s), 6.53
(1H,td, J =9.4,2.2 Hz), 5.36-5.19 (1H, m), 3.90 (3H, s), 1.49 (3H, d, ] = 7.0 Hz).

STEP 2. 4-((15)-1-{[5-Chloro-2-(3-chloro-5-




J =2.6 H), 8.16-8.03 (1H, m, 8.08 (2H, d, J = 8.7
Hz), 7.75 (2H, d, J = 8.2 Hz), 7.52 20 (2H, d, J = 8.7
woi2905/071548 (2H, d, J = 8.2 Hz), 7.21-7.08 (4H, Pm/le 04/002735
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) 004/0
5.39-5.24 (1H, n), 1.57 (BH, d, J = 7.4 Hz); M5 (ESI)
ni/z 588 (M+ H)+ 586 (M- H)-. EXAMPLE 107

A AMNO

C@ﬁ?ﬁﬁ% %@5@%@3%%@%9 W Hpepf gesHibed in step 2 of
V\@iampﬁmriﬂﬂna&dqﬂ di(0ih)1o{ [5hhlgps-Qe@eiic@odescr i bed in
step 1 of Exanple 103 from4-[(1S)-1-([

[ Buohiphermx)edzdyl lamirag bidybbanzpyte i(demi B-H-NMR (CDCly) § 8.14 (1H,
L P ons iy T SR8 a0 e s 2 Rahan . 739 (1. 4.3 -

b?ljg)% g%dﬂ _EF @5% f‘%*ﬂwﬁ) 8. SSH%@'?MES gﬁi (hfe.72-

26%8@}1 m)' @%(711‘]7@1 0@41’@2%)@3425’3 (BEL, @),4.50 @H, kiz) = 7.0
73023 (A 5 225,08 (16 M. 2.32 (3H s
1H42|:1\(1§+(F~S m/3 443 Mgr By 44081 -FBsg ) n1 2z 569 (M + H)+;

567 (M- H)-. EXAVPLE 108 10

5- CHLORO- 2- ( 4- FLUOROPHENOXY) - N-{ (1S)-1-[4-({ [(3-
FIEQCROPHENYI) SULFONYLI AM NO | CARB ONYL) PHENYLI ETHYL

I NNCOT INAMDE Ol F The title conmpound was

p PSP QRO S l-tl6(@ he procedure described in step

yIFLd:mRIDRHEND)GIi‘I)NIGDGﬂIh)Q&MMzm C aci d (step 5 of

Exanpl eo44) and 3- fluorobenzenesul fonam de: H NMWR
(@PC13)xbl18. 86 ISllH %.s), 8.51 (1H d, J = 2.6 Hz),
J =

8. 1% (1 ., 8.14-8.08 (1H, n), 7.98-7.91
(IH MO 7. 80 7. §1>(1H, m, 7.73 (2H, d, J = 8.3 Hz),
7.61-7 (1HCn¥2- 7.42 (2H, d, J = 8.3 Hz), 7.40-7.30
20 (1HNyM), 7.21-7.08 (4H, m), 5.37-5.24 (1H, m), 1.57

(3H, d,FJ = 6.8 Hz); Ms (ESI)
The title compound was prepared according to the procedure described in step 1 of

Example 103 from 4-[(15)-1-({ [5-chloro-2-(4-fluorophenoxy)pyridin-3-

yl]carbonyl }Jamino)ethyl]benzoic acid (step 5 of Example 44) and 4-
chlorobenzenesulfonamide: lH—NMR (CDCl3) 6 8.51 (1H, d, J =2.6 Hz), 8.13 (1H, d,
J =2.6 Hz), 8.16-8.03 (1H, m), 8.08 (2H, d, J =8.7 Hz), 7.75 (2H, d, J = 8.2 Hz), 7.52
(2H, d, ] =8.7 Hz), 7.43 (2H, d, J = 8.2 Hz), 7.21-7.08 (4H, m), 5.39-5.24 (1H, m),
1.57 (3H, d, ] = 7.4 Hz); MS (ESI) m/z 588 (M + H)*, 586 (M - H)".

EXAMPLE 107
5-CHLORO-2-(4-FLUOROPHEN OXY)-N—I{ (18)-1-[4-({[(5-METHYLPYRIDIN-2-
YL)SULFONYLIAMINO}CARBONYL)PHENYL] ETHYL }NICOTINAMIDE

@]
| |
N“oH N'SfNj/

F




mz 572 (M+ H+, 570 (M- H) EXAVPLE 109
5- CHLORO 2- (4- FLUOROPHENOXY) -N- { (1 S)-1- [4-({ [(3

wQ@ 200MaTiRd. PHENYL) SULFONYLI AM NO PCT/IB2004/002735
| CARBONYL) PHENYLI ETHYL} NI GQ6 TI NAM DE WO 2005/ 021508
PCT/ 1 B2004/ 002735 147 F The title conpound was
pr epar ed accordlng to the procedure described in step
1T@p tltlEﬁ&rﬁE‘P‘@ S W@Rgﬁ@d@cmrilg)g_tg_tl(f{procedure described in step 1 of

4
| ErERb Rt AR A Bapxgryrgy
E&qemb&xﬁpa)mmthgl]ﬁemmﬂcb@@esrtﬁ‘smdafrgmm)dmd SkméiVRpyridine-
(CDC13) '8 8.90 (1H, br.s), 8.51 (IH, J =26 H)
82Jsalf()ﬂ,d'rhldd mNMIQ(mMSZ}ds)ams ((IH-hd ﬂ &Jsty SB8HLH, br s), 8.26
7.97-
57 <141érdz J 3‘82 %HZD &:20, (4, éol 7.265H%)4h92r?i~7,0 @.Hs?n)57-éﬁ Rt 1=7.9

Ty 276 el ) U N o s

ﬁé 1 G589 (M~FPIORCAMNENGY) - N- £ (1 S)-1-[4-({ [(3-
TI—IOXYPHENYL) SULFONYLI AM NO | CARBONYL) PHENYLI ETHYL
NIC OTINAMDE C H NF 15 The title conpound was
rding to the procedure described in step
103 from4-[(1S)-1-({

5:Cil ORO- 24 4L UORDPHRR 00X I {1 S IRF43¢{ [(3-
[Tcar bo}aﬁ/mi}am no etF I ] benzoic acid (step 5 of

10

p

1

[

L YhgSBLE AMJN;O;}&LQ&B:D}I YIGENRR LINICOT
( 8.51 (1H, d J=2.8 H), 813 (1H d, J =
ZMS 09 (1.H d J=7.0H), 7.73 (2H, d, J =
8.

7.

1.

5

HoIny

4 Hz) 70-7.64F(2H, m), 20 7.49-7.39 (3H, ),
P4, ﬁlmm .37-5.25 (1H, m), 3.88 (3H s),
J8 Hz): VS (ESI) miz 584 (M + H)+,

56\
2 (M@H) EXAMBLE 111

8

F
The title compound was prepared according to the procedure described in step 1 of

15  Example 103 from 4-[(1S)-1-({[5-chloro-2-(4-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid (step 5 of Example 44) and 3-
ﬂuérobenzenesulfonamide: 1H—NMR (CDCl5) 6 8.86 (1H, br.s), 8.51 (1H,d,J=2.6
Hz), 8.13 (1H,d, ] =2.6 Hz), 8.14-8.08 (1H, m), 7.98-7.91 (1H, m), 7.89-7.81 (1H, .
m), 7.73 (2H, d, J = 8.3 Hz), 7.61-7.50 (1H, m), 7.42 (2H, d, J = 8.3 Hz), 7.40-7.30

20 (1H, m), 7.21-7.08 (4H, m), 5.37-5.24 (1H, m), 1.57 (3H, d, J = 6.8 Hz); MS (ESI)
m/z 572 M + H)*, 570 (M - H)".

EXAMPLE 109
5-CHLORO-2-(4-FLUOROPHENOXY)-N-{(15)-1-[4-({[(3-

25 METHYLPHENYL)SULFONYL]JAMINO}CARBONYIL)PHENYL]ETHYL }NICO
TINAMIDE




5- CHLORO- N-[ (1S)-1- (4 25 f
[ ( CYCLOHEXYLSULFONYL) AM NO| CARBONYL} PHENYL) ETHYL1- 2- ( 4

wER0DGH21508 PCT/ | B2004/ 002735 148 PCT/IB2004/002735

10

15

20

25

FLUOROPHENOXY) NI COTI NAM DE147 F  The title conpound was
prepared according to the procedure described in step
1of anpl e 103 from 4-[(19)-1-({

,ch 0J O0- 2 4 Iu. ophenoxy)pyrldln 35
yI]car o hyl]ben20|c acid (step 5 of
ExanpVe 44 ano Scyclohexanesulfonamde (Helv. Chim
cta 1 58,02 21) 1H NWVR (CDC13) 8 8.53 (1H, d, J
, 8. 14 (1H d J =26 Hz), 8.15-8.08 (1H

n),78E(2H d, J =83 Hz), 7.49 (2H, d, J =

Hzl)lﬁgl tltlerzﬁ%m%ﬁa'(g%\cvgyhrg rtz‘ﬁlﬁmf)rfd‘é%_?bgtgé %F&ggﬁ%ﬂz lc_l{ésoﬁ?e@m s?ep 1 of

m%ﬂ@ﬁB(ﬁan 4 1.5)11.-gQ5-¢Bloro- ﬁ1(4~ﬂuero_{)h9ndﬂ§/) yritith-3-
143 15 (2H, m; M (ESI) nlz 560 |\/|+£? 558 (M-

myl]gx&wpﬂtarmng)eahy(ll(ommqaog (srcpidiennle 4
FLUOROBENZYL) BENZOYLI]AM ETENL) BENZQLC ACLD, O
15n®fnéber¥enq€/é{fﬂ%ﬂuée ; SO By Blbfén%hﬁ’é{ Aé I=26

moxg\u frh) LRy L
RT R o
banz@ylepeT 08’47(158 ((1H ], 1920-1.03 @ Hnm), )5, 37a5.d4 (tdrhpr.44 (3H, s),
tetrachl oride g%%{mas stirred at .80 C for 16 h.

Afk2 CEb@l 1 Ad- QHZ)r EYD) ménifd M ot 366eMii ur e was
diluted with dichl oronmethane (200 nL) and washed w th
sat ur at ed sodi um hydrogen carbonate aqueous (150 nl),

arKix AMPEEE 1160 nL). The organic | ayer was dried over

magnesi um sul fate, and concentrated under reduced
pr. Q:JuhQRO '?J-(A HAL@RQBHEMXY)—NH (éﬁlbg[éii[&%h col um

OU
tmﬂ@ﬁomounds i

O/
N’ 5 Ng

0 0,

F

The title compound was prepared according to the procedure described in step 1 of
Example 103 from 4-[(15)-1-({[5-chloro-2-(4-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid (step 5 of Example 44) and 3-
methoxybenzenesulfonamide: 1H—NMR (CDClI5) 6 8.51 ‘(1H, d,J=2.8 Hz), 8.13 (1H,
d,J=2.8Hz), 8.09 (1H, d,J =7.0 Hz), 7.73 (2H, d, ] = 8.4 Hz), 7.70-7.64 (2H, m),
7.49-7.39 (3H, m), 7.21-7.08 (5SH, m), 5.37-5.25 (1H, m), 3.88 (3H, s), 1.56 (3H, d, J
= 6.8 Hz); MS (ESI) m/z 584 (M + H)*, 582 (M - H)".

EXAMPLE 111
5-CHLORO-N-[(15)-1-(4-
{[(CYCLOHEXYLSULFONYL)AMINO]CARBONYL }PHENYI)ETHYL]-2-(4-




25 as colorless oil: HNWR (CDC13) 8 7.96 (1H, d, J =
2.2 Hz), 7.46-7.40 (2H, m, 4.92 (2H, s), 3.96 (3H,

W@ 2005052005/ 021508 PCT/ | B2004/ 002735 149 STHRCRIB2004/002735
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25

Met hyl 5-chl oro-2-(3-fluorpfgenzyl )benzoate A mixture
of nethyl 2-(brononethyl)-5-chl orobenzoate (step 1,
300 ng, 1 14 nnol and

3 : Y ANAMIPEpal | adi um (0) (132 ny,

in 1 2 5 di met hoxyet hane (6 niL) was

sb|r er nitrogen for 30 mn. Then 3
qu r dohign or@n acid (192 ng, 1.37 mol) and 2 M
sodi tm@ar bonat eSsol ut i on (2.28 nL, 4.55 mmol) was
added d the r%%ultlng m xture was heated at 90 C
under trogen for 16 h. After cooling to room
tenmperature, the n1xture mas diluted wth ethyl

?ggg thjsf;&ggtma)wggﬂ A sodl um holh BYGRC L& iRGHef 1 of

ur at e ydrogen car bonat e
afuemple 1030rom ¥ [(HM (oS- d&ox@%(ﬁhﬂmoroiﬂmodymandm -3-ayer

was dried over eS| um sul f at e, v ted in
vaaepabor*ml]}@rrp%%)?% bigerc aﬁiﬁirdS‘FPéd’ afrw fﬁ@ﬁ ne /et hyl
corouma byl S ghn. Al e aspeaty)” e g e 5853

2 , 1
12% d_;] 246HEI) 8.14 (‘H-I ; sz%chz() §15n%8084(1}12nfb(1ﬂ8) (2H,d,J=83

31—84, 7(45}—[2&)1 J 45 3SH'EP732 7.10 (4H, m), 5.42-5.30 (1H, m), 3. 80 3.65 (1H,

A ey “§§§3%§§%% g b DRe bl pel 4.1 = 70 )

d r I8+ 15 8 t hyl
q?ﬁ io?%@H ?’:’-‘2 Msooro nzyI )%@E%@at eSf (ggneg?Z) d H NVR

(CDC13) S 8.07 (1H, d, J = 2.5 Hz), 7.47 (1H dd, J =

8.4, 2.5 Hz), 7.27-7.15 (2H, n), 20 6.92-6.80 (3H,
nﬁ&ﬁMXQeﬁis) STEP 4. Methyl 4- 1 -1-

a: -85 TCHBORGQL@benzyl ) benzoyl | amino )
erﬁggébeﬂivaré—4¥mrT$%

| e conpound was prepared

adt AFOROBENZ Y hiBIENZOIAMIMOEETHAI NBENTIOIC ACD 25
Exanpl eyl from 5-chl oro-2- (3-fl uorobenzyl ) benzoic acid -
met hyl 4-[(1S)- 1-am noethyl]benzoate
ﬁru (step 3 of Exanple 5): 1 H NVR (CDCL3)

. 96 (ZJ?IPHnr) 7.36-7.14 (6H, m, 6.90-6.74 (3H
(1H, d, J =7.3 Hz), 5.20 (1H, dg, J = 7.3,
F12 (2H, s) 3.92 (3H, s), 1.44 (3H, d, J =

SCI"EII_JZI. Methyl 2-(bromomethyl)-5-chlorobenzoate

A mixture of methyl 5-chloro-2-methylbenzoate (3.13 g, 17.0 mmol), N-
bromosuccinimide (3.17 g, 17.8 mmol), benzoyl peroxide (0.41 g, 1.70 mmol), and
carbon tetrachloride (80 mL) was stirred at 80 °C for 16 h. After cooling to room
temperature, the mixture was diluted with dichloromethane (200 mL) and washed
with saturated sodium hydrogen carbonate aqueous (150 mL), and brine (150 mL).
The organic layer was dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by flush column chromatography on silica gel

eluting with hexane/ethyl acetate (60:1) to afford 1.13 g (25%) of the title compounds

as colorless oil: H-NMR (CDCls) §7.96 (1H, d, J = 2.2 Hz), 7.46-7.40 (2H, m), 4.92
(2H, s), 3.96 (3H, s).
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30

(ESI) mz 426 (M+ H+, 424 (M- H)-. 30 STEP
5.4-((1S)-1-¢

WO 200802 B0%- 2- ( 3- f | uor obenzyl ) benzoyl | am no PCT/IB2004/002735
}ethyl)benzoic acid WO 200549 021508 PCT/ | B2004/ 002735

150 The title conpound was prepared according to the
procedure described in step 3 of Exanple 48 from

met hyl 4-((1S)-1- { [5 chloro-2-(3- |

fd-u | 3

s mlxturegoﬁnbﬂij/l 2- %réiﬂoﬁletzlg)l)(ﬁ&moﬂasbenz%a&qs@p 923(003th mi4 mmol)
55.11 (1H, dgq, J = 7.2, 7.2 Hz), 4.08 (1H, d,

1eadg t S(tmpb@y phiasphdne)paltadivan g(Ohiz (132 1mg9 Q BH, md101)J iE 1,2-
7 2 HZ e&g%fl)l) nésist“x%‘ezd &“40 @under m?rogen for|_3‘>0 min. Then 3-

ffﬁro SrofiR- zMEiTH\éh- ’\Q@(}rﬁ?ﬁﬁb RhiN23M dddium carbonate solution
YLI CARB LI AM NO ETHYLIBENZO C ACCD 0 | OH O STEP 1.

t(érZB BlUt 9«|55 Aminol) 1\@)5- @d@q and the resulting rmxture was heated at 90 ° C

hIo henox ridin-3- ar bo
DR LR RARETIE R Foard iiarartica SRR who diluced
a&ﬁoétﬂymeﬁa& &b %agraae YRR WRE ¢ Mb@ardcmoﬁt: QbBid430{nL) Iaturated
Exanple 45 fromtert-butyl 4-((1S)-1-
[soiub: biydsogenrcapbpnitd iagueduy (3G el boanyd| Yringr(B e, gﬂ_}) The organic layer

(evtggs?/l 1)1 (ﬁngrztgggéﬁ%}lue ﬁj!'l!'fgtfe 46E§ %poréb@i %gd mocr e ff%cl}/se was
Qurikied {byl FLEN K AreethFt ABIthE! (BhEN QX wnoﬂuﬂ% 334%)0 of the title

yIIcarbonyl}an1no)ethy|Iben20|c acid The tit
%ﬁﬁ)@uway\aﬁorma"sepm SUNBIC (COICRY 7M1t eEl, g P ediuMe), 7.41 (1H, dd,
described in step 5 of Exanple 44 fromtert-butyl

4% B4S}.4 H) {7267 KIS omp-6(H--6rdP K3HL b rio3dy 2By ), AiSA-(3H, 5).

yl ] carbonyl } am no) et hyl | benzoate (step 1): i H NWR
(DVMSO-d6) 6 12.9 (1H, br.s), 9.00 (1H, d, J = 7.8

gﬁap g.-%%hb%ol_—'ﬂ(%ﬂuo;bbénz’%d%erﬁ%lo add1l (1 H d, J =27

Th)e title com;gound was prepared according to the procedure described in step 2 of

Example 1 from methyl 5-chloro—2-(3-ﬂuorobenzy1)benzoate (step 2): H—NMR
(CDCl;) 6 8.07 (1H, d,J =2.5 Hz), 7.47 (1H, dd, J = 8.4, 2.5 Hz), 7.27-7.15 (2H, m),
6.92-6.80 (3H, m), 4.40 (3H, s).

STEP 4. Methyl 4-((18)-1-{[5-chloro-2-(3-

fluorobenzyl)benzoyl]amino }ethyl)benzoate

The title compound was prepared according to the procedure described in step 3 of
Example 1 from 5-chloro-2-(3-fluorobenzyl)benzoic acid (step 3) and methyl 4-[(1S)-
1-aminoethyl]benzoate hydrochloride (step 3 of Example 35): lH—NMR (CDCl3)
4 8.00-7.96 (2H, m), 7.36-7.14 (6H, m), 6.90-6.74 (3H, m), 5.93 (1H, d, ] = 7.3 Hz),
5.20 (1H, dq, J = 7.3, 7.0Hz), 4.12 (2H, s), 3.92 (3H, s), 1.44 (3H, d, J = 7.0 Hz); MS
(ESD) m/z 426 (M + H)", 424 (M - Hy"

STEP 5. 4-((15)-1-{{5-Chloro-2-(3-fluorobenzyl)benzoyl]amino }ethyl)benzoic acid
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Hz), 7.31 (1H,

25 d, J =8.1Hz), 7.52 (2H, d, J = 8.1
5.30-5.05 (1H, ),

t, J =7.8 H), 7.10-6.90 (3H, m,

wQ@2®20t6b8 s), 1.45 (3H, d, J = 7.2 Hz); N5 (B3UVIBRO@/002735

411 (M + H+, 409 (M- HSEXAVPLE 114 WD 2005/ 021508
PCT/ | B2004/ 002735 151 4-(( 1 S)-1- { |

5- CHLORO 2- ( 2, 3-

msmeasmmh mppidimeeteHie Preadeyecleagnisdan sfep 3 of

grgﬁwgroFZSzggs diflg@%%phenpxy?%%nzoate4§(¥ﬂé_ﬂlfpg”02{3"
TRORRURA RS, ngﬁﬁ{o?gkp%@watg%%g gﬁémﬁwdqﬁmso-d6> 59.02

scrl rom meth
Qﬂqhdi Qro-82- le),ldr89b(eBIZ dal e 81316{22, ’B49if7f2|0l.(6HombeﬂIOD 6. 92 (3H, m),
H NVR ( CDC1 _)Z (1H 7 (1
édll(iH:de, 2672#51)2) 470%)61}‘5@(%13448%) 40%(1712 @J(s 14.8 Hz),

§l‘@1(|3§ gtéfﬁg,é%ghﬁ%oro enox(NfbgHz QAL H the titie

conmpound was prepared according to the procedure

described in step 2 of Exanple 67 from nethyl

SE%MWHHHZII32 3 d|fluorophenoxy)benzoate (step 1): IH
, 1

vn@L]CJ@{EﬁTIE?L?PAM@Jd]EiTH%‘L(]BEﬁZdC{ACﬁB chl oro-2-(2,3

d*TIuorophenoxy)benzoylIan1no 1} ethyl)benzoate The
t}tle ound was prepared according to the procedure
€ F'bHd ep 3 of Exanple 1 from nethyl
( B
chyl]benzoate hydrochl ori de (step 3 of

20 Ex Ie 5)%and
2-(2, 3 d|fluorophenoxy)ben20|c aC|d (step 2):
5 d 2.6 Hz . 6

(y@]'élarbﬂ'ﬁvllgnnlaéfe?h\@@eﬁz%ﬁl’e : 6. 85 (1H, d J=8.7 HZ)

6. 81-6.68 (IH,
The title compound was prepared according to the procedure described in step 2 of

Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 45) and m-cresol: MS (ESI)
m/z 467 M + H)", 465 (M - H)".

STEP 2. 4-[(15)-1-({[5-Chloro-2-(3-methylphenoxy)pyridin-3-

yl]carbonyl }amincﬁethv_l]benzoic acid

The title compound was prepared according to the procedure described in step 5 of
Example 44 from tert-butyl 4-[(15)-1-({ [5-chloro-2—(3—rnethylphenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoate (step 1): 1H-NMR (DMSO-dg) 6 12.9 (1H, br.s),
9.00 (1H, d, J =7.8 Hz), 8.28 (1H, d, J =2.7 Hz), 8.11 (1H, d, ] = 2.7 Hz), 7.86 (2H,
d,J=8.1Hz),7.52 (2H, d, J=8.1 Hz), 7.31 (1H, t,J =7.8 Hz), 7.10-6.90 (3H, m),
5.30-5.05 (1H, m), 2.32 (3H, s), 1.45 (3H, d, J = 7.2 Hz); MS (ESI) m/z 411 (M + H)",
409 M - H).

EXAMPLE 114




5.33 (1H, dgq, J = 7.4, 7.1 Hz), 3.90 (3H, s), 1.51
(3H d, J =7.1Hz); M5 (ESL) mz 446 (M+ H+ 444

w@ bos/025025 STEP 4. 4-(( 1S)-1-{ PCT/IB2004/002735
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15

20

25

f5- Chl oro- 2- (2, 3-di fl uor optignoxy) benzoyl | am nol et hyl ) b
enzoic acid The title conpound was prepared according
to the procedure described in step 4 of Exanple 1

f At SNt HHCHLOROQB-(A3{ [ 5-chl oro-2-(2,3 WO

SRR 0ok dky R ORI AR N AL iBENZOTC A

n[J CTTUORY ) OTCTIZO0yT [ arfirtoy T Ity 3)

0Od6) S896 (1 H d, J=28.1Hz), 7.81
N~~8.4 Hz), 7.59 (11-1, d, J =26 H), 7.54
< @11, 2.6 Hz), 7.39 (2H, d, J = 8.4 Hz),
6F(3HOM, 6.85-6.72 (1H, m), 5.12- 4.94 (IH,
: 3H, d, J = 7.1 Hz); M5 (ES1) mz 432 (M +
H) 430 (M- H)-. 5 EXAMPLE 115 4-((1 S)-1- {
E@T@P‘Ll%%l (s%%@z%@@ﬁ,@%%@&l%&t ﬁl\/: NO }

: y
5Tbhkide cormpgundaw asi pir¢nacsdshend mgyty enproetdurcTdrsciibad ia step 1 of
conmpound was prepared according to the procedure

dEgempledd from siedy] §-chioro-xilippohengqate Aetifiygrophenol: 'H-NMR

Sk BRI S YT PROFTS o,

d@72435)@}§m823§5kgg,97 05-6.91 (2H, m, 6.89-6.80
(1H, , (1H, d, J = 8.8 Hz), 3.85 (3H, s). 15
STEP 2 5- Chl or o- 2 (2, 4- dlfluorophenoxy)ben20|c acid
T s RS ‘d accoro|ng to the

&pl e 67 from

W%Bylhe 50%&@%% fﬁ@paﬂedddcﬁbﬂdﬁf B vyaduendaatised(issep 2 of
1): CDC13) S 8.11 ( . J = 2.8 Hz), 7.43
( Exlﬂn Qa7 fdor n&ﬂQ;J 52hboréi2) (2, 37d1ﬂ80r7)pﬁgnoxgﬂ)eﬁﬂdaﬂe (step,1): H-

706686%2Hn)675(1HdJ—8 Hz)
NMR (CDCly) & 8.09 (1H, d, J = 2.7 Hz), 7.47 (1H, dd, T = 8.8, 2.7 Hz), 7.20-7.00

(2H, m), 6.95-6.70 (ZH, m).

STEP 3. Methyl 4-((15)-1-{[5-chloro-2-(2,3-

difluorophenoxy)benzoyllamino }ethyl)benzoate

The title compound was preparéd according to the procedure described in step 3 of
Example 1 from methyl 4-[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of
Example 5) and 5-chloro-2-(2,3-difluorophenoxy)benzoic acid (step 2): 1H—NMR
(CDCl3) 6 8.15 (1H, d, J =2.6 Hz), 7.96 (2H, d, J = 8.4 Hz), 7.62 (1H, d, ] =7.4 Hz),
7.44-7.31 (3H, m), 7.14-7.00 (2H, m), 6.85 (1H, d, J = 8.7 Hz), 6.81-6.68 (1H, m),
5.33 (1H, dq,J =74, 7.1 Hz), 3.90 (3H, s), 1.51 (3H, d, J =7.1 Hz); MS (ESI) m/z
446 M + H)", 444 M - H).

STEP 4. 4-(( 1.9- 1-{[5-Chloro-2-(2,3-difluorophenoxy)benzoyl]amino }ethyl)benzoic

acid
The title compound was prepared according to the procedure described in step 4 of

Example 1 from methyl 4-((1S)-1-{[5-chloro-2-(2,3-
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STEP 3. Methyl 4-((1S)-1-{ [5-chloro-2-(2,4
di fl uor ophenoxy) benzoyl| am no } ethyl)benzoate The

wa edos@2150pound was prepared according to the mnnﬁdwwzns

described in step 3 of 2%XExanple 1 from nethyl
4-[(1S)-1-am noet hyl ] benzoat e hydrochl oride (step 3 of
Exanpl e 5) and 5-chloro-2-(2, 4-difl uorophenoxy) benzoic
akrﬁlwbrolsneapx)apenzmylﬁmmm etiylbEdByateS s&pBH: (FENMR, (DM&O -2s)6 8.96

(W, 4. = §-1£@119L&%‘h % Pk LB, 7530 2P 3 sy,
T A ST & ‘(%? 72078 GRDEERSDEIA0 m), 5.1

3. 9O0(1B ), 36 (AHAHJ é=3H Hd); MS £ESI) 9n/kiz B2 (MS- HESHBO (¥iz H)'.
446 (M + H)+, 444 (M- Hy-. STEP 4. 4-('( 1S5)-1-{
[5 Chl or o-2- (2, 4- di f | uor ophenoxy) benzoyl | am no

ic 5 acid The title conmpound was prepared

‘RM ]Pﬁri 3 the procedure described in step 4 of

Exanpl e { 5-CHUORGBRRYHY- 4- ((1S)-1- ([ 5-chloro-2-(2,4 i
difluoro henox benz | ] am no} et h¥ )Y_Lenzoate (step 3):
HRIERAEQ LAM NOIHTH (2H,
d,J—082Hz)753738(5H,n) 726703(2H n,

1 d J =86 H), 517-5.00 (1H ), 1.39
(3{:&%&& <k buHz); MB (ESI) mz 432 (M+ H)+, 430

(M- AWPLE 116 4-((1 S)-1- { [5-CHLORO 2-(3, 4
15 DI HENOXY) BENZOYL | AM NO | ETHYL) BENZOI C ACI D O
Cl OHY¥ STEP 1. Methyl

5-chl of 0-2- (3, 4-di f|l uor ophenoxy) benzoate The title

CEIFEO ULV e thiQHSS - B 61027 -€1)4 A0 sHihaBot yobdnaBatgr ocedur e

described in step 1 of Exanple 67 fromnethyl
SLhetitlgreompopnd WaHHE P ek ReCOrHRE @ the mercr—@wre ésmbecﬂ in step 1 of
|HNVR 20 (CDC13) S 7.92 (IH &—{
HExagple §7 from methyl %Cmﬁ‘f’ -2- ﬂuq_rfb%qgﬂate(jmdj 4_d1§lu@l_rophenol NMR

(CDCl3) 67.90 (1H, d, ] =2.8 Hz), 7.39 (1H, dd, J = 8.8, 2.8 Hz), 7.05-6.91 (2H, m),
6.89-6.80 (1H, m), 6.80 (1H, d, J = 8.8 Hz), 3.85 (3H, s).

STEP 2. 5-Chloro-2-(2.4-difluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 2 of

Example 67 from methyl 5-chloro-2-(2,4-difluorophenoxy)benzoate (step 1): 1H—
NMR (CDCl;) 8 8.11 (1H, d, J =2.8 Hz), 7.43 (1H, dd, ] = 8.9, 2.8 Hz), 7.18-7.07
(1H, m), 7.06-6.86 (2H, m), 6.75 (1H, d, ] = 8.9 Hz).

STEP 3. Methyl 4-((18)-1-{[5-chloro-2-(2.4-

difluorophenoxy)benzoyl]lamino }ethyl)benzoate

The title compound was prepared according to the procedure described in step 3 of

Example 1 from methyl 4-[(1S)-1-aminoethyl]benzoate hydrochloride (step 3 of
Example 5) and 5-chloro-2-(2,4-difluorophenoxy)benzoic acid (step 2): 1H-NMR
(CDCl3) 6 8.16 (1H, d, ] =2.6 Hz), 7.98 (2H, d, ] = 8.1 Hz), 7.80-7.70 (1H, m), 7.39
(2H, d,J = 8.1 Hz), 7.34 (1H, dd, ] = 8.9, 2.6 Hz), 7.14-6.87 (3H, m), 6.73 (1H, d, J =
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Hz), 6.95 (IH d, J = 8.7 Hz), 6.85-6.72 (1H ),
6.71-6.59 (IH m), 3.83 (3H, s). STEP 2.

wo 200801508 2- ( 3, 4- di f | uor ophenoxy) benzoi ¢ aci d ACEIR2044/0©2735

conmpound was prepared acdoéBding to the procedure
descri bed in step 2 of 25 Exanple 67 from nethyl

o) -di f.l uo heno benzoat t : '"H
%@%" &aé D, go (RS 13RS 2 aﬁrf’saﬁsanvzm

Hgs 0.7 Hz), 7.17 (IH q, J = 9.2 Hz),

97 6. 48-5 Q\;H nm, 6.80-6.70 (1 H, n). WO 2005/ 021508

PCT/IBZOO4/ 002735 154 STEP 3. Methyl 4-((1 S) 1- { f

5 chI or o- 2- (3 4- d|f| uorophenoxy benzoyII am no }
L hlos Llagdno tethyl)benzoic

ordlng to the pr ocedur e descrlbed in step 3 of
%‘}&
mple 1 fromnmethyl 4-[(1S)-1-am noethyl]benzoate

’hly/ditﬁm&drﬁ{rdud& »\(as b&par&d aécdrdiiy aohepr&dedariescribed in step 4 of
5 chI or o- fluoro henox%) ben20| c acid (step 2):

(lcﬁﬁeiglﬁﬂulé*((ﬂé)(h chlorg2+2-g Hz) 7 98 7 93

%%?Or% %mmz) enZPygsmw%ﬁtﬂéwnZﬁat%fem@ (Ii}NME Iopi$ogns 8.93
7 _, , i

gﬂﬁ d, P 8;ﬁz) zsg%{lé d, M sﬁ}gzéHﬁsg? 3@%5@1@ 7}6 %3 2 m),
@99(1—H)d Jliﬂ QEB] ». mioamﬂ{ (dv), +.39)(3H, 44¢4= 60 Hz)H)/IS (ES(D) m/z
STEP 4. Z%’ ;h'/}I]—I{
‘[’@ @& r-dio- ( 25 £ 1 uor ophenoxy) benzoyl | am no] et hyl ) b
enzoi c aci d The title conpound was prepared according
to the procedure described in step 4 of Exanple 1
EKAMBEEH\M 4- ((1S) 1-{ [5-chloro-2-(3,4- 15

I nzgyl ] am no} et hyl ) benzoate (step 3):
HQUEY-245¢-88 (1 H, 'd, J = 7.6 Hz), 7.81
bﬁc’ﬂu@koﬂ’}m ﬁNZ@Yﬁ?AMh\IB}E@H&JL)BE&%IH?Acu} 53

(LA, dd,
?. 0B (2H, n), 685675(1H n), 513493 (IH,
63, d, J = 7.1 Hz); MB (ESI) miz 432 (M +

H) S rOH) 20 EXAVPLE 117 4-[(1S)- | -(f
[5- - £3- CHLORO- 5- FLUOROPHENOXY) PYRI DI N- 3- .
L} AM NO) ETHYLI BENZO C ACID 0 Cl

S'TEP 1. Methyl 5-chloro-2-(3,4-difluorophenoxv)benzoate

The title compound was prepared according to the procedure described in step 1 of
Example 67 from methyl 5-chloro-2-fluorobenzoate and 3,4-difluorophenol: 'H-NMR
(CDCl3) $7.92 (1H, d, J = 2.8 Hz), 7.46 (1H, dd, J =8.7, 2.8 Hz), 7.11 (1H, ¢, ] = 9.1
Hz), 6.95 (1H, d, J = 8.7 Hz), 6.85-6.72 (1H, m), 6.71-6.59 (1H, m), 3.83 (3H, s).

STEP 2. 5-Chloro-2-(3,4-difluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 67 from methyl 5-chloro-2-(3,4-difluorophenoxy)benzoate (step 1): 'H-
NMR (CDCl3) 4 8.09 (1H, d, J =2.8 Hz), 7.49 (1H, ddt, J = 8.7, 2.8, 0.7 Hz), 7.17
(1H, q,J =9.2 Hz), 6.97-6.85 (2H, m), 6.80-6.70 (1H, m).
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OHOC'v-F STEP 1. tert-Butyl 4-[(1S)-1-({

[ 5-chl oro-2-(3-chl oro-5-fl uorophenoxy) pyridin-3- 25 1
wa@20050mph8 } ami no) et hyl | benzoate The titl e conpoUIBERoWA®2735

prepared according to thgsprocedure described in step

2 of Exanple 45 fromtert-butyl 4-((1S)-1-{

[(2,5-dichloropyridin-3 yl)carbonyl] am no)

STER | ) benzoaté (step 1 oMekwdnpl e 45) Aﬂ@_@_b_hﬂhl@erﬁ-Z (3.4-

: J =26

@g@tﬁ%‘y 99 %/Z@ E;egn%é aZco% ?A’E?yrocédme&ieésrl’%)i in step 3 of

Bxdbpl7 | @ﬁbn( xhetﬂ,yl 44i91S)-1- mneetaym(eﬁzdme hydro€hl&7des(s@p 3(of
H n), 5.43-5.27 (1H 1), 1.68-1.55 (12H m;
EEShple /) ‘:anGi}5hl()lM—Z—(}ﬂ-dlﬂlﬁm@l(elwbxy)bgnzow&xcgfl'(@@p@ H-NMR

S
(e O S5 51K gL 4 08 B2 TFB 03 DKy Y ol 374 HD, 749
roryl t beRz |d L I
@yﬁgguﬁdgaa%h }Ezpﬁagéeg zgzgigr 515‘ —Pw%ﬁfhej :yé%ggurf&g 678 (2H,
fgICcTi-6.6d (11, m), SB151Hf dq Bxanpg) @9m)f?f @hr(atHzrsb -1ohit @H, d, J =
4-[(19)-1- [ 5-chl oro- 2 05-
0 S U SRy i vk B P vy
am no) et hyl ] benzoat e (step 1): |H-NI\/R 10 (DMSO-d6) S
9.01 (1H, d, J = 7.7 Hz), 8.33 (1H, d, J = 2.6 Hz),
STHEB 4. 144((18)-1-] [5=CRlo6o-2H3 Yi-dilu@dplictidx ybenzbyH afirbo | thyl)benzoic
749(2HdJ 81Hz)738726(1Hn)725711
5.23-5.06 (1H, m, 1.43 (3H, d, J = 7.3 Hz);

%(&(&S}%Tg&iﬁ\?%[ é%e&'%éeordlfiézo M protgdure ;':léscw&-ﬁep 4 of |

Bl dnhpOROPHENOXY) BENt@YL| AM NaytkyHYL) BEMZQ - AQISE:HorGi2-(3,4-
OoH O
difluorophenoxy)benzoyljamino }ethyl)benzoate (step 3): H NMR (DMSO-ds) 6 8.88

(1H,d, J = 7.6 Hz), 7.81 (2H, d, J = 8.1 Hz), 7.58 (1H, d, J = 2.8 Hz), 7.53 (1H, dd, J
= 8.7, 2.8 Hz), 7.48-7.32 (3H, m), 7.17-7.03 (2H, m), 6.85-6.75 (1H, m), 5.13-4.93
'(lH, m), 1.36 (3H, d, J = 7.1 Hz); MS (ESI) m/z 432 (M + H)", 430 (M - H)".

EXAMPLE 117
4-[(18)-1-({[5-CHLORO-2-(3-CHLORO-5-FLUOROPHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID

O
O

Cl F
STEP 1. tert-Butyl 4-[(15)-1-({[5-chloro-2-(3-chloro-5-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-
yl)carbonyl]amino}ethyl)benzoate (step 1 of Example 45) and 3-chloro-5-

fluorophenol: lH—NMR (CDCl3) 6 8.55 (1H, d,J =2.6 Hz), 8.17 (1H, d, ] = 2.6 Hz),



F-"F STEP 1. Met hyl
5-chl oro-2-(3,5-di fl uorophenoxy) benzoate 20 The title

W@ 0up021308 was prepared according to the procedeeBIB2004/002735
described in step 1 of 1 Ezmnple 67 from nethyl
5-chl oro- 2-fl uorobenzoate and 3, 5-di fI uor ophenol
HNVR (CDCI3) S 8.00-7.90 (1H, m 55-7.47 (1 rrB
7.98C2H. do! £ 8 H?ﬁ)”é%@@%@)(éﬂp(?lﬁ)d Iz 84 HaH. 1057 (1H,

38 31 o LSRRt e AT B el o

V9GBS ez des avi-bESH, 503 gvem)2 of Exanpl e 67 from
met hyl 5-chl or o-2- (3, 5-di fl uorophenoxy) benzoate (step

1) H-NI\/R(CDC13)5809(1H d, J =2.8H), 7.55
d,

F{@Eéﬂbggﬁ%ﬁ%?e?ﬁ@]bexlz'iﬁc &T&P 3. Met hy| 4- ((l S)-1- f

[5-chloro-2-(3,5- diflTuorophenoxy)benzoyl!l am no |
élfhwityetmnmamcéwwmrepmdl accoohmpioritic peosegire ﬁaﬁcelbed in step 5 of

S PPt B O G 20 B ez oo

g.yugorﬁ(? ?88’&)€§1d&'%%ﬁ%8r3 l eno%@eﬁ%%zlaoggeama SF 'NN%
10 W%@%@(u@ (8]3147?1=Izb'|8ﬁ3(1~i{ 4, 2= &(HH)L) 8715 4H(@I-J =26

7.45 (111, dd, —88 Hz) ,
(Ha, 7.85 (ZHA, s Hidy), 77492@H( dH = @ {7884 MlH BOB257.11

6, 6
(éﬂ s F50% il > GFLag 873088 N e i g
A3y, 10 d, J =7.0 Hz); M5 (ESI) mz 446 (M +
H)+ 444" (M - H-. STEP 4. 4-((1S)-1-{
[ 5- Chl oro- 2 (3, 5-di fl uorophenoxy) benzoyl I am no
leth ic acid The title conpound was prepared
15 Mﬁg the procedure described in step 4 of 15
Exgip)- £ { i5-EHpoR®Lhyls- 4- ((1S) - 1-{ [5-chl oro-2- (3, 5-

dir f T'uor ophenoxy) benzo m no}eth benzoate (step 3)
IR ROREPNGSY B Ot TN 6) EAEY B AR AOIE A 3 -

7.7 Hz), 7.82 (2H, d, J = 8.2 Hz), 7.68-7.55 (2H, m,

el J =8.2H), 7.21 (1H, d, J = 8.6 Hz),
7. M, 6.70-6.58 (2H, 1), 5.04 (1H dg, J
= . 1.35 (3H, d, J = 6.9 Hz); MS (ESI) mz
432 ( H) +,

STEP 1. Methyl 5-chloro-2-(3,5-difluorophenoxy)benzoate

20  The title compound was prepared according to the procedure described in step 1 of

Example 67 from methyl 5-chloro-2-fluorobenzoate and 3,5-difluorophenol: 1H—NMR
(CDCls) 6 8.00-7.90 (1H, m), 7.55-7.47 (1H, m), 7.08-7.00 (1H, m), 6.60-6.35 (3H,
m), 3.81 (3H, s).

25  STEP 2. 5-Chloro-2-(3,5-difluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 67 from methyl 5-chloro-2-(3,5-difluorophenoxy)benzoate (step 1): 'H-
NMR (CDCl) 6 8.09 (1H, d, J = 2.8 Hz), 7.55 (1H, dd, J = 8.8, 2.8 Hz), 7.04 (1H, 4,
J = 8.8 Hz), 6.65-6.40 (3H, m).



25

20 430 (M- H)-. EXAMPLE 119 440S)-1- f [5-CHLORO 2-(3

METHYLPHENOXY) BENZOYLI AM NO | ETHYL) BENZO C ACID 0 Cl
WQ@2000R BOSTEP 1. Met hyl PCT/IB2004/002735

5- chl oro- 2- ( 3- net hyl phenoxgybenzoate The title

conmpound was prepared according to the procedure

described in step 1 of Exanple 67 from nethyl

5-chl oro-2-fl uorobenzoate and mcresol: i H NWR

(P 5 7.89 (1H . Jngug8 M), 7. 40((Q Hiisdthord-2-a.5-

—OO,LOI'IL) IAJ.\J.I‘I ) HZ), VIO

@ﬂﬁé&gﬂé@&yﬁﬁﬂdvﬁaﬁﬂﬂ}&62138&120&57 6 96-6.87 (2H, m,

6.81-6.72 (2H, m, 3.83 (3H, s), 2.83 (3H, s). STEP 2.

5Tightide gompqmmmw@% assprdiea zoitke propefluThdescribedin step 3 of

SBERRHR, e R A IR BN e cp 5 o

R

—(Gb@lg) 2884 kdzy, d, 7 =32.8 (k) H.94 H] d7] Z.64 Hw;m 457(11:pda 10288, 2.8
nm, 6.93-6.85 (2H, 6.83 (1H, }2
2H3)77@3H|1Hs§ ] s1epiR, 7.RB( 4d4=(§iP9)) 6195{11’& d J 8.8 Hz), 6.58-

e? ﬁgl(%éﬂggatel%g%{ H%S)I’gel n’pou%gev\négyap?e %09 (3H,s), 1.49 GH,

10 aga9cs donk)i MISt(esHRhRadYNe+ BB'S and e H). step 3 of
Exanpl e 1 from nethyl 4-(1S)-1-aninoethyl]benzoate
hydrochl oride (step 3 of | Exanple 5) and

SSEBOL 03 7R TEL Y| BOSIORABERASh 361 (SR, Ay enzc -
(R4 M), 7.40-7.20 (4H, m), 7.07-6.98 15 (1H, ),

6.98-6.74 (3H, n), 5.38-5.20 (1H, n), 3.88 (3H s),
2Tt§§3t1t4q3¢q>m1g>)und yvas,gre(pgqqd agicording £0 gleg)rq;@}iuremsc(r@gp)m ﬁtp]z4 of

15 4é4€t?&ﬁ"\(|8jg}_%ﬂ tng%ré‘l Qﬂsﬁﬁe 8)?9 gnzoySI I4a$n( ﬁg) A

‘ I (%]GXJ()pR&Q)&? b%nzoyl]ammo}ethyl)benzoate (step 3): '"H-NMR (DMSO-dg) 6 12.9
(1H, br.s), 8.89 (1H, d, ] =7.7 Hz), 7.82 (2H, d, ] = 8.2 Hz), 7.68—7.’55 (2H, m), 7.37
(2H, d, ] = 8.2 Hz), 7.21 (1H, d, J = 8.6 Hz), 7.00-6.90 (1H, m), 6.70-6.58 (2H, m),
5.04 (1H, dq, J =7.7, 6.9 Hz), 1.35 (3H, d, J = 6.9 Hz); MS (ESI) m/z 432 (M + H)",

20 430M-H).

EXAMPLE 119
4-((15)-1-{]5-CHLORO-2-(3-
METHYLPHENOXY)BENZOYL]JAMINO}ETHYL)BENZOIC ACID

@\ O

STEP 1. Methyl 5-chloro-2-(3-methylphenoxy)benzoate

The title compound was prepared according to the procedure described in step 1 of

Example 67 from methyl 5-chloro-2-fluorobenzoate and m-cresol: lH—NMR (CDCly)
57.89 (1H, d, J =2.8 Hz), 7.40 (1H, dd, ] = 8.8, 2.8 Hz), 7.21 (1H, t, ] = 7.9 Hz),



acid 20 The title conmpound was prepared according to
the procedure described in step 4 of Exanple 1 from

woredosprisds ((1S) - 1- {[ 5- chl or 0- 2- ( 3- PCT/IB2004/002735

10

15

20

25

30

met hyl phenoxy) benzoyl ] am ne} et hyl ) benzoate (step 3):
H-NI\/R(DNSOdG) 6 8 84 (IH d J = 7 7 Hz) 7.79 (2H,

J = 8.4 Hz) é % 49 (1 H,
@96987:62@, B), 166, mz)( g, 8(32@1H a) 23308, 9 Ho 7 24
(1H, t, J = 7.7 Hz), 7.02-6.90 (2H, m, 25683672
(2H, m, 5.11-4.96 (1H, m, 2.25 (3H, s), 1.35 (3H d,
STEF205- tilmorows el phaibZyBdsbofdctd H) +, 408 (M - H)-.
EXAVPLE 120 4-((1S)-1-{ [5-CHLORO 2-(2,6 30
[ el (UEROMRENORYY BENZIDVE] AMONNG T HieL JREadacy d;GSA@b@ nptep 2 of
2005/ 021508 PCT/ | B2004/ 002735 158 Cl F. OH STE

Netamyle 57 (fpors rethy! yosidpieeh bk ipethylphicapnkenzeste éstfmé) 'H-NMR

t d
JET AR, LT PE RS BRET 13 00 4 By AR -7
2H£3) uqoor@z (i, h)bepz 8a58 21 m) 3 .83 (1Eheny =1H90L2 )53537 (3H, 5).

5 and 2, 6-di fl uorophenol: H NVR (CDC13) S
883(1H d, J = 2.8 Hz), 825(1H dd, J =19.2, 2.8
e 1377 20 45 0 M Dby n,Qz,(_EH\ D18 B dmtloo 6.

y o. JO (or, b), \/ =) £ OS51U

Hh&hvl%ﬂé%x@)bewﬁixjﬂ]&ibmo }ethyl)benzoate
5-am no-2-(2, 6-di fluor C{)henoxyﬂﬁenzoate 10 A

slizpets p@rnp@fndn@ashlwepare according to the procedure described. in step 3 of
2ok Sy SRR B SRR S ERbrigSer  or
fo R SR R R

Q@D(tl@) 6 8.18 i(quf it £atecHYRS. oc)cms@ mm a1h¢d7 40T17| Q0r(eH] a)e7.07-6.98

purified ‘col um chrormto on silica gel
SLER P A6y oy POAU8: 10 GESIPHL b 2513 5 148 (GH, d,

3 ngdﬂ%zﬁflﬁ‘%ﬁ SN I IR S N (o)
(1H, = 8.8, 2.9 Hz), 6.64-6.58 (1H, m), 3.87

3H, s .
( STEP )4. 4-((15)-1-{[5-Chloro-2-(3-methylphenoxy)benzoyl]amino }ethyl)benzoic

acid

The title compound was prepared according to the procedure described in step 4 of
Example 1 from methyl 4-((18)-1-{[5-chloro-2-(3-
methylphenoxy)benzoylJamino }ethyl)benzoate (step 3): 1H—NMR (DMSO-dg) 68.84
(1H,d,J=7.7Hz),7.79 2H, d, ] = 8.4 Hz), 7.57 (1H, d, ] = 2.8 Hz), 7.49 (1H, dd, J
= 8.6, 2.8 Hz), 7.38 (2H, d, J = 8.4 Hz), 7.24 (1H, t, J = 7.7 Hz), 7.02-6.90 (2H, m),
6.83-6.72 (2H, m), 5.11-4.96 (1H, m), 2.25 (3H, s), 1.35 (3H, d, J = 7.0 Hz); MS-
(ESD) m/z 410 (M + H)", 408 (M - H)".

EXAMPLE 120
4-((18)-1-{[5-CHLORO-2-(2,6-
DIFLUOROPHENOXY)BENZOYL]AMINO }ETHYL)BENZOIC ACID
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STEP 3. 5- Am no-2-(2, 6-di fl uorophenoxy) benzoic acid
The title conpound was prepared according to. the

w@emsoehine described in step 2 of 20 Exanpl e BFT/iB200W/002735

nmet hyl 5-am no-2- (2, 6-di f{sgrophenoxy) benzoate (step
2) 1 H NWR (CDC13) S 7.25-7.12 (3H, m, 6.99 (1 H,
J =2.8 I—Iz) 6.63 (1 H dd, J =8.4, 2.8 Hz), 6.50

%}H © 4Hz) STEP 4.
6 dlfluorophenoxy)ben20|c acid 25 To a

sol
5-a (2 @- d| fI uor ophenoxy) benzoi ¢ acid (st ep 3,
234 0. 88 mml) in 6 N hydrochloric acid (2.6 L)
R sodlgmnltrlte (74mg, 1.07
: CHOXYH RENZAG . The mi xture

| ( )
?%%é@%?%?&ﬂs‘*“% op‘f“ﬁf &‘*."%Ci‘?. oy PG TR et o 1 of
\Exampht 67 frech fnarhyll 2dbprad- mtmhmtcmt@ef act);tgr &€ hethd 990, 55, 2034.)
m xture was extracted WO 2005/ 021508 PCT/ | B2004/ 002735
159 2y6-difludioph¢ot:o MeNNEh €CDCThe 0 Gr&Falitt di éye’& 8 Weg, 8.25 (1H, dd, J

a1t b5 RS PoRS L Pane) R KL ) oRgnEl P -97 oy 398

te conpound as white solids:
@W%%%)r%?’bgg[%ﬁ g 3o 57 He) 751 I(1 H

J=09.0 27 He), 740720(3Hm) 6.80 (1 H, d,
" 5 MeLhyl 4-((15)-

[ g ? am no |
A ngé pﬁ&:f %@trﬁetmez 1, SJd%M?lQHBﬁy)Vﬁﬁntﬂ%&%ﬁéd(step 1, 365 mg,
according to the procedure described in step 3

E[X]éimnhﬂ)l)larfdrmﬂd‘i@ $T mg) i tr8fhahoh(iOnmE) Mak jshered ondes hydrogen

d hl t 3 of | 10 le. 5 d :
oot 16 68 5P Bamlsembneocy T B iom e R0 g of Cetie”
gh%até %@@ce&§§%@-367’l@®'§e%gue Wa§ panﬁed"%} ,(coﬁmgpclfr&'ﬂatography
®nsillda)zel aluBig \’Wltﬂbe)(amb{ethyj ace?atq_élr t@IVZQ RHafforyl 325 mg of the title
6.67-6.61 (1H,
ToBPOYBH, HéNMR QDCI@) 3p1Y 1H mg(ﬁpﬂm% 11456%(8(<m1+m;g 677 (1H,

[%g g%ogrggzﬁf)(zﬁéaﬁﬁégr Bnahe%7>(< I_)[’b&%nzoyl | ami no}ethyl )b

enzoic acid The title conpound was prepared according
to the procedure described in step 4 of Exanple 1
STER Frst Agiinos2(2.6dyjfluoreginexibenzor-aci 6-

The title compound was prepared according to.the procedure described in step 2 of

Example 67 from‘ methyl 5-amino-2-(2,6-difluorophenoxy)benzoate (step 2): lH—
NMR (CDCl3) 6 7.25-7.12 (3H, m), 6.99 (1H, d, ] = 2.8 Hz), 6.63 (1H, dd, J = 8.4,
2.8 Hz), 6.50 (1H, d, J = 8.4 Hz).

STEP 4. 5—Chloro-2-(2,6—difluorophenoxy)behzoic acid

To a solution of methyl 5-amino-2-(2,6-difluorophenoxy)benzoic acid (step 3, 234 mg,
0.88 mmol) in 6 N hydrochloric acid .(2.6 mL) was added a solution of sodium nitrite
(74mg, 1.07 mmol) in water (0.5 mL) at 0°C for 15 min. The mixture was added to
a slurry of copper chloride (120 mg) in concentrated hydrochloric acid (1.2 mL).

The mixture was stirred for 1 day at room temperature. The mixture was extracted



di f | uor ophenoxy) benzoyl ] am no} et hyl ) benzoate (step 5):
1H NVR (DMSO-d6) 8 12.8 20 (1H, br.s), 8.97 (1H, d, J

we2@s@i¥y , 7.88 (2H, d, J = 8.2 Hz), 7.59 (1HCTIB20042002735
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2.8 Hz), 7.52 (2H d, J =A$8.2 Hz), 7.45 (1H dd, J =

89 2.8 Hz), 7.42-7.25 (3H, n), 682(1H d, J 89
5.23-5.05 (1H,. m, 1.45 (3H, fJ

(Egh)dl?ﬁlarowﬁﬂw +Thq prganigJayer yas rvlbﬂ tedhy’ folpgplcbropeography

gL (Qj@ﬁ% g&n(nf D S RRI{ 1§ . 9 2fford 210 me (84%) of
t er e &%4@%4;@@#&% BIENKGXIC (AB0R) 87 AHISTRPT 2.7 He), 7.51

[ BHE [ddoF 928, 27, Bz ) i7 40ua2M@HE nox . BRy YH dd, 1-=39.0@z).
2005/ 021508 PCT/1B2004/ 002735 160 yl I carbonyl |
am no) et hyl | benzoate The title conpound was prepared

ag¢ppdi ng to the procedur grdgpscr i bedfl{ N £Y@R)-£ (M-chloro-2-(2.6-

fromtert=butyt 4-((TS)

[ didludrabheitxgntepydyl fintindethyl)benzoate
yI car bonyl ] am no} et hyl ) benzgate (step of Exanp

¢ 4ifg compouRd ad PERREHcCorfiing tRiNke P(Elﬁ@i‘g? dsscglbsq in step 3 of

(i, T, o A0 oy rpott "hieriqe fyep 3 of

E}ixarﬁgl%%ﬁ gh% gl;%ﬂ’or(ﬂka@ k. cﬁﬁu&oé@nb%@'ﬁzﬂi[a(ol ac':\@ (st(eFSi) H-NMR

[ Gcml3q>6<s 1:&((12{,, 8; Bl &szﬁlﬂ)@r{@ﬁy)ipyﬁl&ﬁ H—zB-7 81397 74 (1H, m), 7.45
yI I car bon am no)ethyl | benzoic acid T

¥ DRt B oRuH- COT (P PR Elies (LH, m), 5.45-
d%?? fl‘? (?A) (3”90363%10 s 130 AT 2044 O18 R mPUa8 v + 1y,

[5-chloro-2-(2, 3- dlfluorophenoxy)pyrldln 3-_

i ethylhbenzoic

2CHz) 809806(2Hn),799797(1H n |
7248746 (2H, 15 m), 7.21.7.09 (3H, n), 5.44-5.34

( The tifi} ,compband 3tk pebparkdacdorfinkgzy, tha ppeadurefdediibeld imaep 4 of
not observed; I\/IS(ESI) mz 433 (M + H)+, 431SM- H) - .
ERAMPRE 122 417 (1S)-hopy methyl 4-((1S)-1-{[5-chloro-2-(2,6-

Yg‘fg’gﬁggg%)m%y 2 m&EFL%NE@NZ%E@g%P“H SMEDMS0-d5) 512.8
(1H, br.s), 8.97 (1H, d, J = 8.2 Hz), 7.88 (2H, d, J = 8.2 Hz), 7.59 (1H, d, ] = 2.8 Hz),
7.52 (2H, d, J = 8.2 Hz), 7.45 (1H, dd, J = 8.9, 2.8 Hz), 7.42-7.25 (3H, m), 6.82 (1H,
d, J = 8.9 Hz), 5.23-5.05 (1H, m), 1.45 (3H, d, J = 7.1 Hz); MS (ESD) m/z 432 (M +
H)*, 430 (M - HY.

EXAMPLE 121
4-[(18)-1-({[5-CHLORO-2-(2,3-DIFLUOROPHENOXY)PYRIDIN-3-
YL]CARBONYLJAMINO)ETHYL]BENZOIC ACID

(0]
H
N/ o OH
o

F

STEP 1. tert-Butyl 4-[(15)-1-({[5-chloro-2-(2.3-difluorophenoxy)pyridin-3-




Cl OH STEP 1. tert-Butyl 4-[(1S)-1-({
[ 5-chl oro-2-(2,5-difluorophenoxy)pyridin-3- yl carbonyl

wQ 2@sizidhet hyl | benzoate The title conpound wasPQT/ER2a64®2735
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according to the proceduraedescribed in step 2 of 25
Exanple 45 fromtert-butyl 4-((1S)-1-{
[(2 5-di chl oropyri di n-3 yl)carbonyl ] am

AEQonY) BEIoIg e INCHEQAE 1 of Exanpl e 45) and

i g AR B33 Gt e o
TEAainple 37 flodthermutyl 4-@5S)71-112 6 2ithiodopyrldi@s-6. 96 ( 1H,

m, 5.42-5.32 (IH n), 1.61- 1.58 (12H, m; MS (ESI) |
ny1cadB0yl] Mhitnobftiyl)beBZoafdstepH) of. EAA&;Q@@S)/ @ATEDBifluorophenol: H-
PCT/ 1 B2004/ 002735 161 STEP i S r(?- - (% A
[E%(@P@skﬁé‘?“élﬂr¢|Juo?6’|cﬂ@n%i<$/£1é'§~ di% 3 Hz), 7.98-7.92 (3H, m),

LAEarR0au o, PELIGYCSRYLL benzons (g The

’pre are acc the roceégr(le?‘H m); MS

@quﬂnheﬂgg(mﬂfgp £37GM - H)Exan‘pl e 44 fromtert but yl
4-[(1S)-1-({
[ 5-chl oro- 2- (2 5- dlfluorophenoxy)pyrldln 3-

= 1 |

( 61 g LA (It
2v1&ak%hy1}8m%)ah{a®oe(nz¢ﬂc afﬁli 8.00-7.98 (1 H_m),
7.49-7.46 (2H, m, 7.29-6.97 (3H, m, 5.43-5, 34 (1H,
njhe t1t166®n(1131qnd aas prepawd geerying 4o Pe Ao HuIETepFrigd én siep S of

%é{i %thgga%)jlwiﬁ .f)gf?i({({g/—lchlol_g—ﬁ—(2,433&'1ﬂ(1("§40ph&p0xy)p:)‘79dm—3-
e e e s B T LB By = 24

t He), 8Bat(yH44d [J(# 2)4 Hz),(&{ 09-8.06 (2H, m), 7.99-7.97 (lH m) 7 49-7.46 (2H,
[ 5- chl or 0- 2- ro-2-fl uoroph

L CER D00 G sk by SRR B2 1o mpestag cooH

\é\?gsp&g%ggrséiggn%%ﬁ4@% nMert butd(?UIeIﬂescrl bed In

4-((15)-1-{[ (2, 5-dichl oropyridin-3 yI ) car bonyl ] am no
et hyl ) benzoate (step 1 of Exanple 45) and 4-chloro-2
J XA){VI}JLEIZZ ( P P ) _
4-[(19)-1-({[5-CHLORO-2-(2,5-DIFLUOROPHENOXY)PYRIDIN-3-

YLICARBONYL}AMINO)ETHYLI]BENZOIC ACID

(0]
H H
N/ (o] o
@ -

F

STEP 1. tert-Butyl 4-[(15)-1-({[5-chloro-2-(2,5-difluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyljamino }ethyl)benzoate (step 1 of Example 45) and 2,5-difluorophenol: lH-
NMR (CDCl3) §8.54 (1H, d, J = 2.6 Hz), 8.12 (1H, d, J = 2.6 Hz), 8.00-7.87 (3H, m),
7.43-7.37 (2H, m), 7.25-7.11 (2H, m), 7.05-6.96 (1H, m), 5.42-5.32 (1H, m), 1.61-
1.58 (12H, m); MS (ESI) m/z 489 (M + H)", 487 (M - H)".
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20 fluorophenol: ITHNW (CDC13) b 8.53 (1H, d, J = 2.7

Hz), 8.10 (IH, d, J = 2.

W@ 20024071589 (2H, nm), 7.31-7.21 (3H, m, 5.37 (IPCT/IR2OGWQ02735
8

7 Hz), 7.97-7.94 (3H, m,

= 7.0 Hz), 1.61-1.58 (1@, m: MS (ESI) miz 505 (M

+ H+, 503 (M- H)-. STEP 2.4-[(1S)-1-({
[ 5- Chl oro-2- (4-chl oro-2-fl uorophenoxy)] 2yridi n-3- 25
yl | car bonyl ) an1no)ethy||ben20|c acid The title

GOLER 2

4v1[1&ah§)nymaﬁ,{md)§hmmb@mcac(d4 chI oro-2 i

ORI

(1H,
H) +,
| G 1OL07 Bl P ?ﬂ'ﬁ - 80 P PAGRGXY) BYG I Shihkvpyridins3-

fTuor ophenoxy) pyri di n-3-yl ] carbonyl }
afthanoilecdypqund s prevajestaspording te4thanmosadureodeseiiedsogep 5 of

PE%A}};}?%%Q%/ 00 rtag)lﬁylllﬁ @@%géhﬁf O@ ﬁ 9191 E'él}gﬁ(n}l)’pyndm-?)-
1yl Rpigho ot by e TR s fafy 26
=H7),8. 14201 H, 4, keals 19f), SO 08 HN o), HOG-o8qdH, M, 1HBI }6 (2H,

Tnﬁ(fgg? 6%7((@H H% 5. 434§1 54 $1H'm)H)1 62 (gﬂEﬁ(AJNP%% 1}122)421 peak of COOH

VR CRBR SS R e P ROt DG 10 STEP 1

tert-Butyl4-[(1S)-1-({
[5 chl or o- 2- (2- chl or o- 5- quorophenoxy)pyrldln 3-

no) et hyl | benzoate The title conpound was

PASA) i%f’s%ﬁwﬂt? 2@ AIOREPS %ﬂwaaﬁﬁﬁwd%sﬁmmg

ornrtert-o0uty

[ @1@ARB@N‘¢L PAQM]Nd)l)EITHYL]BENZOIC ACID

yl') carbonyl ] am no} et hyl ) benzoate (step 1 of Exanple

4@ and 2 chloro-5 15 fl uorophenol : i H NVR (CDC13) 8

I HY = 2.7 Hz), 8.11 (1 H d, J = 2.7 Hz),

80»« 04 ( ?ﬁ, 7.97-7.94 (2H n), 7.51-7.45 (1H,
n, @7.40‘(% m, 7.12- 7.00 (2H, 1), 5.43-5.32

1.61-1.58 (12H, m; M (ESI) mfz 505 (M +
3 (M- H-. 20 STEP24[(1S) 1- ({

yllcarbonyl} amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of

~ Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 45) and 4-chloro-2-
fluorophenol: '"H-NMR (CDCl3) 6 8.53 (1H, d, ] =2.7 Hz), 8.10 (1H, d, ] =2.7 Hz),
7.97-7.94 (3H, m), 7.42-7.39 (2H, m), 7.31-7.21 (3H, m), 5.37 (1H, quint, J = 7.0 Hz),
1.61-1.58 (12H, m); MS (ESD) m/z 505 M + H)", 503 (M - H)".

STEP 2. 4-[(15)-1-({[5-Chloro-2-(4-chloro-2-fluorophenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 5 of

Example 44 from rert-butyl 4-[(15)-1-({[5-chloro-2-(4-chloro-2-

fluorophenoxy)pyridin-3-yl]carbonyl jamino)ethyl]benzoate (step 1): lH-NMR



yl I car bonyl ) am no) et hyl | benzoic acid The title
conpound was prepared according to. the procedure

walewsnetsesl in step 5 of Exanple 44 fromtert -pCt/yB2004/002735
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4-1(1S)-1-({ [5-chl oro-2-(1%2chl oro-5-

f 1 uor ophenoxy) pyri di n-3-yl ] car bonyl }

am no) et hyl ] benzoat e ést efJ B_' H NVR 25 (CDC13}

(@CHDCld) § 9.08-906(1Hz ), 82D O H.1dH4] =2.6 Bz S15/(1He Y, J 8 2158HZ) 7.88-

(J/ R §ﬁ5 )ﬁé’%}@f@ﬂ — ?o,ég%ztgg 7(%57 3%‘)(% T% é1a§;11 gH{ m),
91 35 (?3H Qj 'ﬁéh 9 ﬁz% p%allzf COBH Whs n& AlerPed: M6 TEET) Mz 449 (M +

Hz), a peak of COOH was not
oHSenﬁédﬂ WB (ESI) niz 449 (M + H+, 447 (M- H-. WO
2005/ 021508 PCT/ 1 B2004/ 002735 163 EXAMPLE 125 4- { (1
S)-1-[({ 5-CHLORO 2-[ 3- ( METHYLTHI O) PHENOXYI PYRI DI N- 3-

&%%AMNOETHYL}BENZOCACIDU 0O Ai-~t H NO
EP 1

tﬂ(tlSBmt(‘VlMQHLD&?)O 2-(R{GIH-QRDeT-6L PORHPHENON Y YR IPHE 130
gggﬁbéﬁgzéﬁhgkﬁé] }benzoate The
to the procedure

descrlhed ;n step 2 of Exanple 45 from -
(1S)-1-{[ (2, 5-di chl oropyridi n- 3-
Ca 100} et hyl ) benzoate (step 1 of Exanple

3a(metdyl t hi o) phenol i 10 (J. Aner. Chem

7 79, 717): H-NMR (CDCL3) 6 8.55 (1H, d, J =
8.15 (1H, d, J = 2.7 Hz), 813810(1H m,

7@?}%}9? %-é@tk‘zﬂ 4 WMS) 1 f‘f%' &11&6 A BEbhidkh-5- ﬂJor%QheZm%@)p%&in 3

7. 03-7. M, 6.93-6.89 (1IH, m, 5.41-5.31
(ﬂﬂtarhmmvl anﬁxm)emﬂb_m_l 60-1.57 (12H, n) M5 (ESI)
i 9 (M+ H+ - H)-. 15 STEP e
_z.Tﬁe {lﬁ%gmaown?'){vsas Ry aﬁs?r@neﬁ%#ﬁwrmﬁdasep%é%%lwﬁﬁp& of

| Bxatnple 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 45) and 2-chloro-5-
fluorophenol: lH-NMR (CDCl3) 8 8.55 (1H, d, J = 2.7 Hz), 8.11 (1H, d, ] = 2.7 Hz),
8.06—8.04 (1H, m), 7.97-7.94 (2H, m), 7.51-7.45 (1H, m), 7.43-7.40 (2H, m), 7.12-
7.00 (2H, m), 5.43-5.32 (1H, m), 1.61-1.58 (12H, m); MS (ESI) m/z 505 (M + H)",
50? M-H). '

STEP 2. 4-[(15)-1-({[5-Chloro-2-(2-chloro-5-fluorophenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to. the procedure described in step 5 of
Example 44 from tert-butyl 4-[(15)-1-({ [5-chloro-2-(2-chloro-5-
fluorophenoxy)pyridin-3-ylJcarbonyl }amino)ethyl]benzoate (step 1): 1H—NMR
(CDCl;) 88.98 (1H, d, J =7.8 Hz), 8.29 (1H, d,J = 2.7 Hz), 8.18 (1H, d, ] = 2.7 Hz),
7.87-7.85 (2H, m), 7.64 (1H, dd, J =9.2, 5.9 Hz), 7.53-7.50 (2H, m), 7.40 (1H, dd,J = -
9.2, 3.0 Hz), 7.24-7.17 (1H, m), 5.22-5.13 (1H, m), 1.45 (3H, d, J = 6.9 Hz), a peak of
COOH was not observed; MS (ESD) m/z 449 M + H)*, 447 (M - H)".
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walewsoetsesl i n step 5 of

yl I carbonyl)am nol ethyl }benzoic acid The title
conpound was prepared according to the procedure
Exanpl e 44 from tert - but/yB2004/002735
4-{(1S)-1-[({5-chl oro-2-[ sy met hyl t hi o) phenoxy] pyridin
- 3-yl}carbonyl)am no] ethyl }benzoate (step 1): H NWMR
(CDC13) S 8.55 (1H, d, J = 2.7 20 Hz), 8.16-8.13 (2H,
@&M&ﬁm (2H m, 7.47-7. 44 (2H m, 7.38 (1H, t,
‘ ' ,

l(LG}Q:A@qurL Ambmmmms@mlc ntnﬁ:om' was not

observed; M5 (ESI) nfz 443 (M+ H+, 441 (M- H)-. 25
FE 126 4-[(1S)-1-({

[ ; ,@@ 3- CHLORO- 2- FLUOROPHENOXY) PYRI DI N- 3-

YLI BO AMPRO) ETHYLI BENZOI C ACI D WO 2005/ 021508

PCT/ | 04/002735 164 0 OH CI STEP 1. Met hyl

4-1 (1

[ 5- chloro 2-(3- chloro 2- fluorophenoxy)pyrldln 3-
b b T

; ok methylif i
%i%ﬁrb%nﬂﬁaméo}%&ﬁl‘%%ﬁzcﬁfb f rom mat hyI 4- ((15) 1- {

[(Z,5-drchloropyridin-3-
yiTh: ¢igle lsormpbiirainy arorepangd dsertastodh prospdure déscakedplstep 2 of

48,209, 356101 0057 {49 ophen gl LG SPC19) © 8.5
%’1)@%1)&?@9&%16&?)1)6&08@ (dtePB og Eg'%m k. 457 aAd3- zmg@l)’%tl%bbphenol

| S() Arer6Th&R |'$ocd195-7 29, 7110): HZ{)NMRHC(IESB))S ms'z (AB31, (M 27 Ho),

H+, 461 10 (M - -.SP24£_% {)
[851-5Cﬂﬂ‘bﬁ10122(73ﬂ%9h8é § lzwlﬁuawoz)a SRyt #1334 GH, m),

Coipg"i"i? ), R0 B! 83 SRR o), 108 SR m), 2.50

oun vvas ‘prépare proce

ggl?t(:gl)ls %3 egtll( 3{7 (SLEpm M$ (EID nZx 40p (e 8H)T, nQTT(MBtH‘DyI
[ 5-chl oro-2-(3-chl oro-2-fl uorophenoxy) pyridin- |

ke 23 ROV LI AT B RERGRA Bide G hyhlin £ VR

yl }carbonyl)amino]ethyl }benzoic acid

The title compound was prepared according to the. procedure described in step 5 of
Example 44 from tert-butyl 4-{(1S5)-1-[({5-chloro-2-[3-(methylthio)phenoxy]pyridin-
3-yl}carbonyl)amino]ethyl }benzoate (step 1): lH—NMR (CDCl3) 6 8.55(1H,d,J =2.7
Hz), 8.16-8.13 (2H, m), 8.08-8.05 (2H, m), 7.47-7.44 (2H, m), 7.38 (1H, t,J = 8.0
Hz), 7.21-7.17 (1H, m), 7.04-7.03 (1H, m), 6.93-6.89 (1H, m), 5.43-5.33 (1H, m),
2.50 (3H, s), 1.60 (3H, d, J = 7.0 Hz), a peak of COOH was not observe_d; MS (ESD)
m/z 443 M + H)*, 441 (M - H)". '

EXAMPLE 126
4-[(15)-1-({[5-CHLORO-2-(3-CHLORO-2-FLUOROPHENOXY)PYRIDIN-3-
YL]ICARBONYL} AMINOYETHYLIBENZOIC ACID
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Hz), 8.12 (1 H, d,
8.00-7.96 (1H, m),
H

J =2.7 H), 8.09-8.06 (2H, ),
7.49-7.46 (2H, n), 7.41-7.35 (1H

WMQOS/MBQ&? 15 (2H, m, 5.45-5.34 (1H m, 1. 6@01/&3&904&102735
J 6.8 Hz), a peak of CD&H was not observed; M
(ESI) mz 449 (M+ H)+, 447 (M- H)-. 20 EXAWPLE 127
4- { (1 9-1- [({ 5- CHLCROZ-[S-(l-I\/ETI—NL-l

dL -
RI | N- 3- YLI CARBONYL) AM NO ETHYL} BEI\IZ(] C
P 1. 2-(3-Methoxyphenyl)-1-nethyl -
Him l e A°mxture of 3-iodoanisole (0.6 nL, 5
ol ) s ad<gret hyl - 2- (tributyl stannyl)-1H WO 2005/ 021508

PCT/ 1 B2004/ 002735 165 im dazole (Bull. Chem Soc.
FIEP b.ddethylzh| (1&)717( {[5-chlogo-2¢3 phiqre-2- flugrophenoxy)pyridin-3-

d| hI Qr n OSphI ne) paI | adoi m 1) (421 ng,

qamlo L XJOB yl formam de (10 i) was
SltHertftEd:oﬂIpoﬁlQi Gad Prepdediactdetiiig @ the paRBAEE ABIEBE B step 2 of
The reaction m xture was &oured into 2 N sodium

Hizampkd Hefragueshy @11 -0KH2.p1dctdorppyridiad-t he basic

m, xt e t

LSRR ST LD AR bR d e PR b Rad SnlTho B P

( 2 syl f fit no I
oot TR JEOPY SRR, o712 ) el T S 92T
0P8V QB an) Y. 960793 UlH:,anpéMSel 38 (3 My, 7)27-7.15 (2H, m), 5.43-
di chl or onet hane/ net hano (20/? to afford 72 .
(G7¥AL Hem); $80 (3K s b@hﬁ% el 55/ HHPL My Shefe méz f‘63n3ﬁm\¥m 461
(PCL3) 7.39-7.33 10 (1H, m, 7.22-7.16 (2H, m,

7(. 3-7.12 (1H, m, 6.97-6.94 (2H, m, 3.86 (3H, s),

3.76 (3H, s); M5 (ESI) mz 189 (M+ H+. STEP 2. 3-(1
-Met h I- ||mdazol 2- I)12henol To a stlrred

hﬁgcﬁl%oéx dﬂéﬂlgﬂ%xl]b&rﬁz% §C15rm)l ) in d| chl ort hane (2

f boron tribromde (1 M in

dniéhltlzrdafﬁpbhﬁn@as ﬁrepé.r&d antcoﬂhﬁ;g tolthe procedute aesmasedsim Sterpaiof
at 0 Cfor omtenperature for 40

rﬁ’S@fflel%giAﬁgmg@?}P)éd* i(hf)ol éﬁéé‘él%o %dér%}ﬁroﬁr%‘&f%ﬁa?@)Pyﬂdm'

conbeetasa it lRaie Gl O ENR PR R, 0.1 =27

g&;ﬁg@.% @1 %, 3 07 e Q%0978 06 BAYImPR. G0 96 ({1 &) 9 OO 21,
m), 7.41-7.35 (1H, m), 7.31-7.15 (2H, m), 5.45-5.34 (1H, m), 1.62 (3H, d, J = 6.8 Hz),
a peak of COOH was not observed; MS (ESI) m/z 449 M +H)", 447 (M - Hy".

EXAMPLE 127
4-{(18)-1-[({5-CHLORO-2-[3-(1-METHYL-1H-IMIDAZOL.-2-
YL)PHENOXY]PYRIDIN-3-YL}CARBONYIHYAMINOJETHYL}BENZOIC ACID

(o]
H
N/ o OH
o]

N
N7

STEP 1. 2-(3-Methoxyphenyl)-1-methyl-1 H-imidazole

A mixture of 3-iodoanisole (0.6 mL, S mmol), 1-methyl-2-(tributylstannyl)-1H-



20 pale brown solid: HNW (CDC13) S 7.29-7.22 (2H,
m, 7.09-7.07 (2H, m, 6.94.(1H d, J = 1.1 Hz),

WG 283081508 (1H, nm), 3.72 (3H, s); M5 (ESI) m zpAmBB200M/002735

H+, 173 (M- H) STEP 3. Neshyl 4- { (1 S)-1-f ({
5-chloro-2- f 3-(1-nmethyl-1 Himdazol -2- 25

?J&@%Eé’@?%ﬁé%ﬁiﬁ%?@h&é 08 B e ArRROACHSY di ng to
VENBE S TP SRR R 8o D 2 Cine, 46 nH TR §°

FHlNM@MIGE?ﬁH{ﬁJ)de 2 BLYFak didredlat 69 °€ 3r § hHimter BtrddenSatdhdsphere.
(2H, m, 8.01- 7 99 (2H, m, 7.58-7.52 (3H,

7Thregctipm r(nzme s pquredingo 2N gorlipn hmlroxme@za?WOUi zol@mon{lo

(n%aH) ang t?le agi n{xéﬁre e’xirg%tﬁg z)vét% e?hcﬁ a(jegtgte é3(g?hhz 6) I\/g he

(&hDindd Grodfld extfd\&s"wéﬂk tasKEOw it Vbrind ) 10. mM& 23 QQ@HQ@&I—@Q&um
PCT/ | B2004/ 002735 166 STEP

lélslﬂfr?{e() 1 Shftgr l[e(n{gsal(qﬂsglrvgntztl{eges(uj_uermqsrwmﬂegl_by@pmb| oy
3
o ROBR BEeRY o R cblog il RE ik A SRl hBeL chy s geore

- 148 P &f&%h‘é ?tl%ﬁos@gd@ﬁ%f PFle%hﬁ&e%ﬂﬁH NMRTeDR1§3 7.39-7.33
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?1;mlrr]xgrw22 7[%(_(25{ msghy} 711Iﬂr(|11;n dla,lzﬁ)m -8.98 (]2H m?] 3I .86 (3H, s), 3.76
y enoxy ridin-3-y car bony am no] ethy

e At (9 e 30 NOHRAR ( CDLLY)

9.04(1H,d, J=7.0Hz), 8. 30( 1H, d, J=2. THz),

8.14(1H,d, J=2.7Hz),7.87- 7.84 (2H, m), 7.56-7.50 (5H,
NYTEF 228« i Medh il AH-infiHazod-298)phbib] d, J = 1.1 Hz) 5. 24-

5.13 (1H, m, 3.76 (3H s), 1.46 (3H, d, J =
aTpaatired sabaon efsGrsethoxmhenyiad; mwlcléénqqule ﬂsrqp % Ni24 mg,

3 Blatpol i atboiontbpane kPt MR abd el solidion it varpmigtppide M

AM dYED)1 6r6EeRREPB YT BENZWE. C Pid iix@ine 1ms ST 4t 0 °C for 3 h and at
5-Chl oro-2-(3-fl uorophenox%/)nl cotinic acid To a

stqorrr emps@ture fd0dF  bemiKiupe WagPRUHES HBM AQUSORHSAda J

5 DAL 30 W e S P

Wafd dried under reduced pressure to afford 205 mg (31%) of the tltle compound asa .

pale brown solid: 1H-NMR (CDCl3) 6 7.29-7.22 (2H, m), 7.09-7.07 (2H, m), 6.94 (1H,
d,J=1.1 Hz), 6.83-6.78 (1H, m), 3.72 (3H, s); MS (ESD) m/z 175 M + H)*, 173 (M -
H)".

STEP 3. Methyl 4-{(15)-1-[({5-chloro-2-[3-(1-methyl-1 H-imidazol-2-

vDphenoxy]pyridin-3-yl }carbonyl)amino]ethyl }benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from 3-(1-methyl-1H-imidazol-2-yl)phenol (step 2): lH-NMR (CDCl3)
88.53 (1H, d, J =2.7 Hz), 8.14-8.12 (2H, m), 8.01-7.99 (2H, m), 7.58-7.52 (3H, m),
7.44-7.42 (2H, m), 7.23-7.18 (1H, m), 7.13-7.12 (1H, m), 7.00-6.99 (1H, m), 5.42-
5.32 (1H, m), 3.90 (3H, s), 3.81 (3H, s), 1.59 (3H, d, ] = 6.9 Hz); MS (ESI) m/z 491
M + H)*, 489 (M - H)".



10

15

20

25

added potassi um carbonate (360 ng, 2.6 mMmvl) in one
portion. The resulting mxture was heated at reflux

wo eovpeeEbsire for 16 h with azeotropi ng usi ng aP@EEBRO@M02735

Stark apparatus. The m xtl66e was poured into water (50
m.) and the aqueous mXxture was extracted with ethyl

WaSh ridin-3-

A At ] ¥ Fiml [15lR A0 a

SﬂC&%EiﬁﬁnﬁggewgﬁB%E@h%£ﬁ£d under reduced pressure to
-2-(3-

frhe eitio pérapeneyt) wispodpardt &2 cordingato st prbeaﬂus&)dlastﬂiloml infstep Reof

crude ester in nmethano

1
Esampie iy aroRiedu ddALous| Cordere P4 Mo T mdal Pon
t t d f
IRENG IR TR

Qr -
gig)poélfggle anz Ot(%% gbéep%yphagzﬁmzs ac@g{ }ﬁ?ed 2V\Z Fﬁ) 58IZI
hiedr@HhINGr7.56-260 45K 1A), M28-7.27 (BH a6), 6198 (IIHz(tl,ure 1etdz), 5.24-
extracted with dichl oronethane (50 nL x . The

&datil Her) \Ry ©Gdh s 5 2 A3 8HPE T 7 %@dé@/ 'eeeﬂ# CQ@I?I HSgRhi ¢
dri ed di
§g¥ dm$E;Qﬁﬁpconced?%atggqp§%§?fo d 44glﬁg ggggéug}

the title conpound as off white solids: IH NWR
CDC13) 6 8.44 (1 H, d, J =2.6 Hz), 8.26 (111, d, J
L7128 7. 46 7.36 (1 H m, 7.07-6.89 (3H, n) VB
iR b@g"%ﬁg@% ?%h@dRO%ﬁ&XYWRM% Br omophen
Mmem@rmu%mm@cw&maf&dﬂnamaﬂmommpnd was
prepared according to the procedure described in step
. Of le 1 from

5 hIor P- -Eluorophenoxy)nlcotlnlc acid (step 1)
andnN Ie (4 ronnphenyl)cyclopropyl]anrne (Org. Lett.
2003, 753)°i HNMR (CDC13) b 8.55 (1H, d, J = 2.7
Hz) , (IH, br.s), 815 (1 H d, J = 2.7 Hz),

74}158 7. 39 (3t m. 7.23 7 19 (2H, M, 7.08-6.90 (3H,

-2 nigobnicgeld M + H) +, 459 (M -

m%E%%rufgn I,tnh 1ﬁ§3d‘1‘<fhh§romco ate f. Med, Chem 19953, 36,2676,

1 070" uor opfienoxy pyrr car b
aB‘B mg) ¢yl oD pyd Blikozaateol TR@! gt 12 6 ma]paurmhemaﬁ mL) was
prepared according to the procedure described in step
gd@efd PU3SAH] earbongfed 3P0 mg, 2.6 mmol) in one portion.  The resulting

4- I
S
B4R appdriatusl, Thesmiktfte Mz} poured into water (50 mL) and the aqueous

mixture was extracted with ethyl acetate (100 mL). The organic extracts were

washed with water (50 mL) and brine (50 mL), dried (sodium sulfate), and

concentrated under reduced pressure to give crude methyl 5-chloro-2-(3-
fluorophenoxy)nicotinate. To a stirred solution of the crude ester in methanol (10
mL) was added 2 N sodium hydroxide aqueous solution (2 mL). The reaction
mixture was stirred at room temperature for 3 h. The reaction mixture was
partitioned between ether (30 mL) and water (30 mL). The organic phase was
separated and the aqueous phase was acidified with 2 N hydrochloric acid (10 mL).

The acidic mixture was extracted with dichloromethane (50 mL x 3). The combined



20 8.30 (1H, br.s), 8.17 (1H, d, J = 2.9 Hz),
7.98-7.95 (2H, m), 7.48-7.40 (1H, m), 7.32- 7.29 (2H,

WorRgos/#2608 6. 92 (3H, nm), 3.90 (3H, s), 1.47-1.4BCT/1B4004/002735
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m; M5 (ESI) mz 441 (M +ef)+, 439 (M- H-. STEP
4.4-f |-({ f5-Chloro-2-(3-fluorophenoxy) pyridin-3- 25

yl I carbonyl) am no)cycl ol 2ropyl | benzoic acid The title
CEG e HIOphHE bal@éélrQﬂp oethlpuediiont
described in ste 2 of Ie 83 fromneth [1-(4
[@néwt@peéi to affgrdf dpg,ﬁﬁ{:g ng S;r,lq efrppaiind as of whlte solids: "H-

AR ST ONEY S 99190, ETON S5 £ e FHpdRe
87.81.6(8Y (BH, £h); MSQE§I)HZ/)L,26§(M4FFI)+78 (2H m, 7.54-7.45

(1 H 30mM, 7.34-7.31 (2H, m, 7.19-7.07 (3H, m,

1.36 (4H, s) a peak of COOH was not observed; M5

‘ O 2005/ 021508

[ m@gmagu@?opHENoxv) PYRI DI N- 3- - ,
CLOBUTYLI BENZO C ACID ci OH 5 STEP

1Ther\lit[eic-o(m@osrxd> o breepgieyl @;Qgr@iobm gblelpr@:edhﬂe@iespr@e(l & step 3 of
Erae s iﬁﬁh@?zﬁ? SlarShenditihhiCho en bage ¢
T T e e

t@lHJﬁnB— 03 Hb) 80631 NSAlse®. e, df BHMH\M t7hl8SI 89 (3HGn), 7.23-
for 2 h. To the reaction _m xture was
c?ah%é?rﬂ ma), & @8Hy A GEhimyy 186 é‘&lrlcp)(MSr@)SD mﬁé‘@é%fﬁ)ng@ M -
qh ture was heated under reflux with stirring for 3 h.

nh an ammoni um hydroxi de solution (5 nL) was added
to the reaction mxture and the whole was extracted .
W th gth I acetate 15 m x 3) The conblngd organi c

g El Y V s

UL P14

G ntr 2. l ‘ i»i N
[ SSE" K’ 320208 1 amine as bl ack oil. The

C’[W@tle'ﬂcfﬁrﬁtﬁ)um&/aﬁ paphred atddriling to the procedure described in step 2 of
5- chl oro- 2- ( 3- fluorophenox% )nicotinic acid (step 1 of

Example 2 fog) Nd dérbd@rﬁ@plte@y tyslopryddusdoes €t bed in
step 3

of
ﬂu0r0phen0xy)mcotlnamlde (step 2): H-NMR (CDCl;) § 8.60 (1H, d, J =2.9 Hz),
8.30 (1H, br.s), 8.17 (1H, d, J = 2.9 Hz), 7.98-7.95 (2H, m), 7.48-7.40 (1H, m), 7.32-
7.29 (2H, m), 7.07-6.92 (3H, m), 3.90 (3H, s), 1.47-1.45 (4H, m); MS (ESD) m/z 441

M +H)", 439 (M - Hy..

STEP 4. 4-[1-({[5-Chloro-2-(3-fluorophenoxy)pyridin-3-

vllcarbonyl }amino)cyclopropyl]benzoic dcid

The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4—t1-({ [5-chloro-2-(3-fluorophenoxy)pyridin-3-

yl]lcarbonyl }amino)cyclopropyl]benzoate (step 3): ]H—NMR (CDCI3) §9.26 (1H, br.s),
8.33 (1H, d, J =2.6 Hz), 8.20 (1H, d, ] = 2.6 Hz), 7.84-7.78 (2H, m), 7.54-7.45 (1H,
m), 7.34-7.31 (2H, m), 7.19-7.07 (3H, m), 1.36 (4H, s), a peak of COOH was not
observed; MS (ESI) mvz 427 (M + H)", 425 (M - H)".



i  Exanple 1 to give the title conmpound: H NVMR ( CDC13)
6 8.47 (1H, d, J = 2.4 Hz), 8.24 (1 H, br.s), 8.14

w@ bddsonhs08) = 2.4 Hz), 7.51-6.92 (8H, m, 2.74-BCHB206GI402735
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m; M5 20 (ES1) miz 475 (&+ H+, 473 (M- H)-. STEP
2. Methyl 4-11-({

[ 5-chl oro-2-(3-fl uorophenoxy) pyri din-3- yll carbonyl I
am no) cycl obutyl | benzoate The title conpound was

d ording to the procedure described in step
gﬁg&j@%—iﬁn’ple 2 from

Nr File(4-drianRebemyE) OpROMIENOKYIPERIIONe:32- (3 |
fTuorophenoxy)ni coti nam de (Sstep I): H NWR (CDC13) S

SYUICARBONY L IAMINOGK ¥ELOBUTYIOBENAOIBIACID 8. 14 (1H,
d J =26 H), 8.04-8.01 (2H, m, 7.57-7.55 (2H, m,
7449- 1. 1H m, 7.08-6.95 (3H, m, 3.90 (3H, s),
7 -\ 4{6 , rp 2.22-2.11 (1H, m, 2.05-1.93 (1H,
n; ES z455(M+ H+ 453 (M- H-. WO
2005/ 508 PCT/|1B2004/ 002735 169 STEP 3. 4-[ 1-({

[ 5- Chl - 2- (3-fl uorophenoxy) pyri din-3- . |carbonyl }

am no) cycl obutyl I ben20| c aC| d The t| tl e conpound was
' GEObHY] dddcri bed in step

2 of 5 Ex rrple 83 fromrrethyl - [1 ({

[ ophenoxy) pyri din-3 yl]carbonyl }
amnﬂlsaB&éfsﬁp bbb'rr] B 16buf; §rtee&b8i lid ack# nfFOOBIMmB!
19466) PRUBHopBOERRISR( 312t IGO0

ddlpberl‘-ylmlowhelz»l aZJSe 0812&105) 42an0ﬁ) and7trigthyfangige (138 1L, ;94

7.49- 3 2. 80-

nximnoé) 12 -}o]hiérgzZB (@A wz}ﬁheatgg uaieg& tj(l_)ll?x s{ifrng ﬂlbfg (’AlLo the
%§&foﬁq{¥1¥éﬂg§2@§§m€d %Ec(e?lﬂ'&teﬁ Mydrobhisric 489 (f Mry). Hrrhe red@ting
[ @mmatédluﬂm%lﬂﬁfmngﬂ&m(w ¢RI aDl asbr@enium

YhLyld%(l?(? € S0 uLtio%I\éIS 'H)%Iei—shg cF Mge reapl%an?xngrc a%:g %hl_é V\Ehole was
extracted with ethyl acetate (15 mL x 3). The combined organié phase waé washed
with brine (30 mL) and conceﬁtrated to give [1-(4-bromophenyl)cyclopropyljamine as
black oil. The crude amine was reacted with 5-chloro-2-(3-fluorophenoxy)nicotinic

acid (step 1 of Example 128) aécording to the procedure described in step 3 of
Example 1 to give the title compound: 1H-NMR (CDCl3) 6 8.47 (1H, d, J = 2.4 Hz),
8.24 (1H, br.s), 8.14 (1H, d, J = 2.4 Hz), 7.51-6.92 (8H, m), 2.74-1.43 (6H, m); MS
(ESD m/z 475 M + H)*, 473 (M - H).

STEP 2. Methvyl 4-[1-({[5-chloro-2-(3-fluorophenoxy)pyridin-3-

ylJcarbonyl }amino)cyclobutyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 2 from N-[1-(4-bromophenyl)cyclobutyl]-5-chloro-2-(3-
fluorophenoxy)nicotinamide (step 1): lH-NMR (CDCl5) 0 8.47 (1H, d, ] = 2.6 Hz),
8.30 (1H, br.s), 8.14 (1H, d, ] = 2.6 Hz), 8.04-8.01 (2H, m), 7..57-7.55 (2H, m), 7.49-
7.41 (1H, m), 7.08-6.95 (3H, m), 3.90 (3H, s), 2.78-2.46 (4H, m), 2.22-2.11 (1H, m),
2.05-1.93 (1H, m); MS (ESI) m/z 455 (M + H)", 453 (M - H)".



15 STEP 1.
tert-Butyl 4-[(1S)-1-({[5-chloro-2-(4-fluoro-3-nethyl ph

we@emPys i di n-3- yl | carbonyl } am no)et hyl | berzDE2604/002735
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The title conpound was prdpared according to the

procedure described in step 2 of Exanple 45 from

tert-butyl 4-((1S)-1-{ [(2,5-dichloropyridin-3-

yl ) carbonyl ] am no} et hyl ) benzoate (step 1 of Exanple

40E Ar b5 9sr3-228- NVR (CDC13) 8.55

(TFI,Iagfj4 ﬁri{[g%%ﬁg)?@aﬁ%%{f%w;ﬁ 7.96 (2H, d,

Jymaﬂnoﬁylﬁlzﬁunoicxéﬂobﬁ@ﬂibexmom]ac;d 8.4 Hz), 7 15-6.90 (3H,
5.50-5.30 (1H, m,  2.32 (3H, s) 65-1. 55 (3H

::g'he t1tla\5cg)r1€@|qnd s pmarf:ggpgorqiﬁug tqlgxg p(rcmeqlur}q)dpscr@gg i pr 2 of

(e s e ety GO e 2 R s spemapide >
Y91y &?Johgnth}o)@adﬂ)gbe}/g]b%om &519 QfoﬂCNMRT{@)é 15847 (1H, d, T =

conpoun repar accor |ng rocedur e
d?aé cHzD (B3 1k, $>t- e)p855051H EdanpbdHA 4. 0848rﬁ5t(éHt mhLit.§0-7.54 (2H,

Qpﬁé}lﬁ@)‘ﬁw e égﬁéﬁ ]@QP%@{%‘?@ (4H, m), 2.27-1.94 (2H, m), a
%@F?%@?&%ﬁ%ﬁ“@%ﬁ%&a‘ ?‘%Néﬁif)g% N 192095 921808

7.8 Hz), 8.27 (1 H, d, :26Hz)812(1HdJ

2.6 ) 786 (2H d, J =8.2 H), 7.53 (2H d, J =
7-7.02 (3H, n), 5.18 (1H dg, J = 7.8,

64.?1(1.'?‘?%( [ r% CALORD- 2%)-ﬂbdk@oi33ME1‘i{YﬂPHE§09<W)YRIB§~I 3

SI) mMZ 429 (M + H) + 4/z/( (|V| - H) 5 EXAVFLE 151

4YL((I@B(DNYL}AM]NO)ETHYL]BENZOIC ACID

[ 5- CHLQRO- 2- ( 4- FLUORO 2- NETHYLPHENOXY) PYRI DI N- 3-

Vi CAR %AM NO) ETHYLI BENZOI C ACID 0 | CO2H F 10

STEP > Butyl 4-[(1S)-1- ({

[5-CHIE§Z 27 (&K uor o- 2- net hyl phenoxy) pyri di n- 3-

yl I carBgnyl | ami no) et hyl | benzoate The title conpound
was pr red according to the-procedure described in
step 2 Fof

STEP 1. tert-Butyl 4-[(18)-1-({[5- chloro 2-(4-fluoro-3-methylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl|benzoate

The title compound was prepared according to the procedure describg:d in step 2 of
Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 45) and 4-fluoro-3-
methylphenol: '"H-NMR (CDCl3) 8 8.55 (1H, d, J = 2.6 Hz), 8.23-8.10 (2H, m), 7.96
(2H, d,J = 8.4 Hz), 7.41 (2H, d, ] = 8.4 Hz), 7.15-6.90 (3H, m), 5.50-5.30 (1H, m),
2.32 (3H, s), 1.65-1.55 (3H, m), 1.58 (9H, s); MS (ESI) m/z 485 (M + H)", 483 (M -
H). '

STEP 2. 4-[(15)-1-( [5-Chloro-M—ﬂuoro—3-methylphenoxv)pvridin-3-

yllcarbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step'5 of

Example 44 from tert-butyl 4-[(15)-1-({ [5-chloro-2-(4-fluoro-3-

methylphenoxy)pyridin-3-yl]carbonyl }amino)ethyl]benzoate (step 1): 1H-NMR



Exanple 45 fromtert-butyl 4-((1S)-1-{
[ (2,5-dichloropyridin-3 yl)carbonyl]

wa@aeioso}svhyl ) benzoate (step 1 of Exanpl e 45) apdi/iB2004/002735

10

4-fluoro-2 15 net hyl phenol y70H NVMR (CDC13) S 8.57 (1H,

d J =26 Hz), 822 (1H, d, J =7.6 Hz), 8.11 (1H,

d J =26 Hz), 7.96 (2H, d, J =8.4 Hz), 7.41 (2H, d,

J (BMSQrdpi0)8.997(11B de] 93 .8 Ha3.2)(1 Hsd.Jo= 2 pHiiz)d8 12 (11, 5 ] = 2.6

6§§|) ng (2,(2-;531 %'3 HD 7.3 éﬁ%\é " e Q’szgng’ R/I%z’?ﬁgx m;5ts (11,

S 2:
gg?:hl Z)lﬁgo[5 glﬁﬁ %Z{Jg}é R %ﬂ phenc?xngf))y%vlI Sdl(FﬁSIém/Z 429 (M +

I tHt, dARYM }H)am no) et hyl I ben20| c acid The title
conmpound was prepared according to the procedure
described in step 5 of Exanple 44 fromtert-butyl
4]#24%‘%’%“51[5 chl oro- 2- (4-f1 uoro- 2-

)pyri di n-3-yl]carbonyl }am no) et hyl ] benzoa
t @-[( s5h-p({ 13-CHEORR 2238 -K1DVEROIE METH ¥ 1 SAENOK Y IR Y RIDIN-3-

902 (TH d J = 7.7 H, 823 (1H d J =276 H),
g Y1JC INOYE BE Dy, J =82 H),
7.54 (24 8.2 Hz), 7.25-7.02 (3H m, 5.19
( Hz), 2.06 (3H, s), 1.47 (3H, d,
J =17, Mz 429 (M+ Hy+, 427 (M- H)-.
VO 2 004/ 002735 171 EXAMPLE 132

4-1(151-T1- ({
[ 5-CHL 2- (4- CHLORO 3- METHYLPHENOXY) PYRI DI N- 3-
YLI CARBONYLI AM NO) ETHYLI BENZO C ACCD 0 CI CO2H 5 Cl
SSERPL.. rdreBheyBa§115)-44( (59 drofZ-(4-fluoro-2- methylphenoxy)p\gldm 3-
[5 chloro 2-(4- chloro -3-met hyl phenoxy) ] 2yri di n- 3-,

p 2 § PG| | benzoate The title conmpound

| ‘é‘?‘ge BQS E?r%ﬁ%(n%%?% é)(?éfg%dtra%ﬁ{ixjtag] g%te;sr‘d&%] ?e?(ie% fi e%qn s{%p 2 of

[ ERafﬁpIéI%hhﬁﬁ Wybm@l H{@SL0-{[(2,5-dichloropyridin-3-
car bon | ]am noget hyl ) benzoate (step 1 of Exanp

4sg)c=ah@p BRI ehyBbenzopie (Hsh bﬁéﬁmmplﬂ‘*ﬁmct‘b@mwﬂﬁ

s Simthyphanol 'HNMRACDAS)s5 8.5 }1?{,%}'1": Po i) 3.5 QB 1 =76 o),

20

25

8.11 (1H,d, J =2.6 Hz), 7.96 (2H, d, J = 8.4 Hz), 7.41 (2H, d, J = 8.4 Hz), 7.13-6.93
(3H, m), 5.39 (1H, dq, ] =7.6, 6.9 Hz), 2.12 (3H, s), 1.60 (3H, d, J = 6.9 Hz), 1.58
(9H, s); MS (ESI) m/z 485 (M + H)", 483 (M - H)".

STEP 2. 4-[(15)-1-({[5-Chloro-2-(4-fluoro-2-methylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 5 of
Example 44 from tert-butyl 4-[(15)-1-({[5-chloro-2-(4-fluoro-2-
methylphenoxy)pyridin-3-yljcarbonyl }amino)ethyl]benzoate (step 1): 1H-NMR
(DMSO-dg) § 12.87 (1H, br.s), 9.02 (1H, d, J = 7.7 Hz), 8.23 (1H, d, ] = 2.6 Hz), 8.14.
(1H, d,J =2.6 Hz), 7.88 (2H, d, ] = 8.2 Hz), 7.54 (2H, d, ] = 8.2 Hz), 7.25-7.02 (3H,
m), 5.19 (1H, dq, ] =7.7, 7.0 Hz), 2.06 (3H, s), 1.47 (3H, d, J = 7.0 Hz); MS (ESI])
m/z 429 M + H)", 427 (M - H)".



8.09 (1 H d, J 7.3 Hz), 7.95 (2H, d J = 8.3 Hz),
7.47-7.37 (3H, nr), 7.03(1H d J = 2.8 H), 6.96
w@ ddds/oeidps J = 8.6, 2.8 Hz), 5.36 (1H, dq, J = HCBIB2604002735

10
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Hz), 2.41 (3H, s), 1.60 (34, d, J = 7.0 Hz), 1.58

(9H, s); M5 (ESI) mz 501 (M+ H+, 499 (M- H)-. 15

STEP 2.4-[(1 9)-1-({

5- Chl or 0- 2- (4- chl or o- 3- net hyl phenoxy) ] 2yri di n- 3-

l car, h am no) et hyl | benzoic acid The title
prepared according to the procedure

desaki-Pg i sLOHEORD -2 (£ CHIDROD- RMIFHH YL PHENE X Y IPMRIDIN-3-

4- (1S) 1- ({ [ 5-chl or o- 2- 4 chl oro-3 20

nELH ."‘ Xdy YA ¥ m no) et hyl ] benzoa

te (st H- NVR (DI\/SOdG) S 12. 88 (1H, br.s), 9.01

(é 7.9 Hz), 8.29 (1H, d, J = 2.6 Hz), 8.14
m“ﬁ’\@(s 7.86 (2H d. J

8.3 Hz), 7.52
(2HNd C@*Ftlz 7.46 (1H, d, J 8.8 Hz), 7.20

Hz)

)
(1HJ: 8 Hz), 7.08 (1 H dd, J =8.8 28 H),
5.17 (XYM, dg, J = 7.9, 7.0 Hz), 2.33 (3H s), 1.45
(3H, dCf'J = 7.0 Hz); MS (ESI) mz 445 (M+ H+, 443 (M
-SPRP 'I'Dt'ert-lﬁ%ﬁl\ﬂok%)lﬁg{[ﬁ chiokap: (h chidrof3- methylphenoxy)pvrldm 3-
S5- CHEORO 2Z- {4- CHLORO- Z2- METHYLPHENOKXY) PYRI DI'N- 3

cﬁARB 1Inn EAddd | BENZO C ACI D WO 2005/ 021508

tit 2(90%?1{0?19 3%? pre%z?r%d Iaccor ul;IO (tjo the%-llr-c%zdur'e dME ctrmtpéld in step 2 of

[}F’xa‘}gﬂlé’ﬁﬁ’fx%n{ért%ltﬁﬁc{(ﬁ?)me (ry 5RRGNGX }I@cﬁﬁ'ﬂ' n- 3-

r bonyl am rio) et hyl | benzoat e T e title conpound

myi}z:aﬂ:mpl&amnho&ﬂhyﬁ@nngnd @tapﬁeofpﬁmqﬂuﬂé) adglechlivedB-i n
step 2 of 5 Exanple 45 from neth gﬂ({ls 1-
[ hethBlphem! &H-DpR (@Dﬁlzﬁﬁﬁl%dé%dni#]Z me8.15 (1H, d, J = 2.6 Hz),

LEDTRERSTTS el el S B g7 A PTGl s PRiita s =
FEE,Hzg 6l 11=Hdd31 4. 6—2§ }@)Fné (118 dlql(J(=17LB 7d0H~i) 2421 (@H s),
HZF)O (3H, 3111F]7H) Hzy 1. 53 (QHZSMM&OESIYHMSQH(]M +dd) 4]99:(1\& 6.

2.4-Hz), 7.04 (1H, d, J = 8.6 Hz), 5.36 (IH dg, J 10
= 7.6, 7.1 Hz), 3.91 (3H, s), 2.11 (3H s), 1.60 (3H,

dsTEp 3. 41ASsHEX | 1sNEh16665 -14-BH18r AP $hethylphenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 5 of"
Example 44 from tert-butyl 4-[(18)-1-({[5-chloro-2-(4-chloro-3-
methylphenoxy)pyridin-3-ylJcarbonyl }amino)ethyl}benzoate (step 1): lH-NMR
(DMSO-ds) § 12.88 (1H, br.s), 9.01 (1H, d,J =7.9 Hz), 8.29 (1H,d,J = 2.6 HZ), 8.14
(1H, d,J=2.6 Hz), 7.86 (2H, d, ] =8.3 Hz), 7.52 (2H, d, ] = 8.3 Hz), 7.46 (1H, d, J = |
8.8 Hz), 7.20 (1H, d, ] = 2.8 Hz), 7.08 (1H, dd, J = 8.8, 2.8 Hz),' 5.17 (1H, dq,J=17.9,
7.0 Hz), 2.33 (3H, s), 1.45 (3H, d, J = 7.0 Hz); MS (ESI) m/z 445 (M + H)*, 443 (M -
H).

EXAMPLE 133
4-[(18)-1-({[5-CHL.ORO-2-(4-CHLORO-2-METHYI. PHENOXY)PYRIDIN-3-
YL]JCARBONYLIAMINO)ETHYLIBENZOIC ACID |




(M+ H+, 457 (M- H)-. STEP 2.4-[(19)-1-({
[ 5- Chl or o- 2- (4- chl or o- 2- met hyl phenoxy) ] 2ri di n- 3-

wq@ kdosaztsenyl | ami no) et hyl | benzoi ¢ acid 15 The tPa1/82004/002735
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conpound was prepared accormdi ng to the procedure
described in step 2 of Exanple 83 from nethyl
4 [(19); 1 ({

2.chl (4-chl or o- 2- et hyl phenoxy) pyri di n-
3 y | bar }am no) et hyl ] benzoate (step 1): 1H NWR
o 0B

@BH(1H, d, J = 7.7 Hz), 8.24 (1 H d, J
:26 ,815(1HdJ:26Hz)787(2HdJ—
83Hz 753(2HdJ83Hz)740(1HdJ28Hz)731
(IH ddo =8.6,28Hz) 71920(1HdJ 8.6
443 drbbmyl éa%oét§4 4- [(| S) 1- ({
[ - METHYLPHENOXY) PYRI DI N- 3- 25

YEhCAFRBMMlmMI WG))pEéPHRdQI BENADIZTO AT oCeduralie@eiibaQ in step 2 of
2005/ 921898, PILL PRORY SRS o Tind: M1 1Y

A[ §r)&ﬂi>&ry@raam{o%eﬁw)sgngoﬁe (@éﬂ“%?ﬂﬁﬂﬁgﬂ&h@?’ﬁﬂdﬂ -Bnidro-2-

| car bonyl am no) et hYl benzoate The title conpound was

PHRESISHE nalcqqndwnqcmjl;)lﬁe; m q&ediunez:i@sm ighed(1H) dst €p.6 Hz),
2 of Sple 45 from neth ](dgl? iﬁ
83111, S8 i o I 5. ) ey @h, o = 8.2 Hz), 7.31 (I1H,

LB BT 2T e P s 8 FRPERG ¢ 0G5l §5R f aq 0
HZ)7 6, 87 121212 @ 9|‘I| (31@1; sJ)Jz F1 ?3}4 sb‘l)zl) .60 (38{ li(ll (Siry ] HQ) l\iS EE%[) Bz 459

M+H)34577(M1H)(1H n) 7 23-7. 17 (2H, n) 5 39 (1H,
dg, J =7.4, 6.9 Hz), 3.90 (3H, s), 2.40 (3H, s),
1.60 (3H, d, J =6.9 Hz); M5 (ESI) nlz 459 (M+ H)+,
ASTEPM 4 [H)S‘) 1- (j!pj Shilh-2- (4 <hlot&)- rﬂ}etﬁ{llphenoxy)pvndm 3-
[5- wloro 2- (2 chl or o- 4 nethylphenoxy)pyrldln 3-

' amin@e S50 7 apwinzoi ¢ acid The title

dggg Pﬁgg(ax\{\l%%u rvz %réeep%fe Ca%gcgr I ottﬁ)e It)r%gecfl)&g 8escrlfbe% in step 2 of
Example 83 from methyl 4-[(15)-1-({[5-chloro-2-(4-chloro-2-methylphenoxy)pyridin-
3-yljcarbonyl }amino)ethyl]benzoate (step 1): 1H—NMR (DMSO-dg) $9.03 (1H, d, J =
7.7 Hz), 8.24 (1H, d,J = 2.6 Hz), 8.15 (1H, d, J = 2.6 Hz), 7.87 (2H, d, J = 8.3 Hz),
7.53 (2H, d, ] = 8.3 Hz), 7.40.(1H, d,J=2.8 Hz), 7.31 (1H, dd, ] = 8.6, 2.8 Hz), 7.19
(1H,d, J=8.6 Hz),5.19 (1H, dq,J =7.7,7.2 Hz), 2.06 (3H, s), 1.47 3H,d, 1 =7.2
Hz); MS (ESI) m/z 445 (M + H)", 443 (M - H)".

EXAMPLE 134
4-1(15)-1-({[5-CHLORO-2-(2-CHL.ORO-4-METHYIL PHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYL]BENZOIC ACID

o)
SN NJ\@
N“~oH CO,H
©/CI




Exanpl e 83 from net hy
4-1(1S)-1-({[5-chl oro-2-(2-chl oro-4-net hyl phenoxy) pyri

wa@leows/01608- yl ] car bonyl } am no) et hyl ] benzoat e ( SP@pPIBR)04/002735
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1H NVR (DMBO-d6) S 8.98 (1H3d, J = 7.7 Hz), 8.25 (1H,
d, J = 2.6 H), 8.16 (1H d, 2.6 Hz), 7.87 (2H d,

I &c

3 = 7.45-7.39 (1
H,S B . Meih . { ck { ; g‘ lhe.n ,a rid B-
. (3H d, J =6.9 H): M5 (ESI)
b e Shie H-. 20 EXAVPLE 135

4-Thé 8¢ cdmpdund was prepared according to the procedure described in step 2 of
[ 5- CHLORO 2- ( 3- CHLORO 4- METHYLPHENOXY) PYRI DI N- 3-
Y@erARBdﬁYfmry\mq(k))l g1 IBH G DdshigrppyilicdpH 25 STEP 1.

1
“@ yﬂﬂ%; TUedibbrsets en) eoRaeRy S it
u
f e L G A g R R
S‘8€lﬂ (2Hod, J EXEQFPM)ES QB(ZHCthﬁﬂ h}"]z) 47-4(5( d2$) d13 £ 8.4 Hz), 7 37-7.31

&2 5-di_chl orop onyl% %Q
R haiont Lbtel S 236 HESarin Bhds Timch 90 GH. 6249 GH, o

e By oSt 306 A WRHIET

d, —26Hz), 807(1Hd :73Hz)801(2H
d, J =8.4 H), 7.43 (2H, =8.4 tz), 7.3 (1H
d §'IE<§’ 244 15p- 19Mﬁ-ﬂh}orq-27(2=qh¥qroﬁ mmhvmhggg_mmm)
5.37 3 .. ), 3.91 (3H, s), 2.41 (3H

7]

): M5 (ESI) mz 459 5

( Mhb'hﬂe 46rh erid) weféTIEEbaZedﬂra({c()ﬁBSﬁg tb-thd procedure described in step 2 of
[ 5- Chl or o- 3-chl or o- 4- net hyl phenoxy é yridi n- 3-

y|Exe@pbo&$yﬂror}l mgitioh 4y et nyl-({bzaklora2-42chlorgrd- rtl¢ttlvlehenoxy)pyrldln-

npound was prepared according to_ the groce ure

d st iceayt) At amioashylogpzonte (siegnip) -BR (B3R 8-98 (1H. d, T =

[ ERPLP I I 08, S8 (i b gy ) =321
3-nd3] @l bany B Batid) o) 87189l (1 He n gaB4- 7(18t(2H, ); 5.26 NWRdq, J = 7.7,
(DVBO-d6) S '9.01 % H d J= 7.9 Hz])5 8. 29 %11H d., J

=02 Byidt @ag. {HHOH, .3 ~5-2H0)idy (ESD ' (4h(Mar HY, 443 (M -

8.3 He).

EXAMPLE 135
4-[(15)-1-({[5-CHLORO-2-(3-CHLORO-4-METHYL PHENOXY)PYRIDIN-3-
YLICARBONYLIAMINO)ETHYLIBENZOIC ACID

ClﬁNJ\@LCO H

Cl

STEP 1. Methyl 4-[(15)-1-({[5-chloro-2-(3 -chloro-4-methylphenoxy)pyridin-3-

yl]carbonyl }Jamino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-
ylcarbonyl]amino}ethyl)benzoate (step 1 of Example 48) and 3-chloro-4-



7.53 (2H, d, J = 8.3 Hz), 7.42 (1H, d, J = 8.4 Hz),

7.34 (1H, d, J = 2.4 Hz), 7.12 (1H, dd, J = 8.4, 2.4
woizgos/051508 (1H, dg, J = 7.9, 7.2 Hz), 2.34 (3HCBHIB2004/002735

1.46 (3H, d, J = 7.2 15 Hz)74 M5 (ESI) miz 445 (M + H),
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443 (M- H)-. EXAMPLE 136 4-((1S)-1-{

[ 5- CHLORO 2; ( 2, 5-
WHWEMGWBEQMﬂ]WAO}IEﬁWE)mNmM SACHDA O €2.6 Hz),
CO2H 20

SO oL 235 st L Ol nk it B AA042H: ik i, 732 (11,
CATPORAGCP 20Y ARAL gd  ASED), f@ @ﬁ(l‘fp dihe= @f409%ctlﬂrf)95.37 (1H, dq, J
described’in step 1 of 67 from et
5=qtd, grioH2), Blow me@nzoa(:ﬁ{ am,dl 32 GHidf J aar bﬁh)erms (ESI) m/z 459
HNWR (CDC13) 8 7.95 (1 H d, J =28 Hz), 7.46 (1 H,
deM 3Hx, 85BMa . Hz) | 7.20-7.10 (1 H, m), 25 6.95
(1H, d, J = 8.8 Hz), 6:.85-6.73 (IH, m, 6.68-6.56 (1H,
n, 3.85 (3H, s). STEP 2.
55€hPQr 942502 (3rAChlore? GBplBRe Y haeh7iphehor@ipdridines-ti tl e
corrpound was prepared according to the procedure '

ge a ‘ : L¥anpl e 67 -from net hyl

L T SIS LR

( M(amfﬂ):'% fobicethyl MELISY1 -4 fI-¢Hidgo-2 (3-f:hloro 4-methylphenoxy)pyridin-
[5-chloro-2-(2,5- difluorophenoxy)benzoyll amno }

eBM]c)rbGﬁ;Zl(})ﬁﬁﬁoﬁtﬁ@ﬂl]@eﬁzdatee(stepﬂ’p)oHnNMmﬁ)MSé}adJ)écD 01 (1H,d,J =
accordin procedure described jn step 3

B STeREo (o £ 46 225 8213(@% Sol PEAHBL RSTaR) B 83,

ten 2
?fg)éﬁ (gm n%et yﬁ@ig Caf e hgyﬁﬁg%:tzf%rﬂ é{ed( st 24%2) ?lz(lH

E&a,mp£e4524szl-5\ll\R(l(}EIB@J.Bé=79 7.2 Hz), 2.34 3H, s), 146 GH,d,J=72
68. 16( 1H, d, J=2. 6Hz) , 7. 95( 2H, d, J=8. 2Hz)
7%@(M$|(ESDHVZA$&5M7+HE PAA-EH ), 7.25-7.13 (1H,
m, 6.97-6.82 (2H, n), 6.80-6.67 (1H, n), 5.33 (1H

dg, 10 J = 7.4, 6.9 Hz), 3.90 (3H, s), 1.53 (3H d, J
X AVII)E 136 (ESI) mz 446 (M+ H+, 444 (M- H)

4-((18)-1-{[5-CHLORO-2-(2,5-
DIFLUOROPHENOXY)BENZOYL]AMINO }ETHYL)BENZOIC ACID

CI©\% J\(j\cozH
&

F
STEP 1. Methyl 5-chloro-2-(2,5-difluorophenoxy)benzoate

The title compound was prepared according to the procedure described in step 1 of

Example 67 from methyl 5-chloro-2-fluorobenzoate and 2,5-difluorophenol: 'H-NMR
(CDCl3) $7.95 (1H, d, J = 2.8 Hz), 7.46 (1H, dd, J = 8.8, 2.8 Hz), 7.20-7.10 (1H, m),
6.95 (1H, d, J = 8.8 Hz), 6.85-6.73 (1H, m), 6.68-6.56 (1H, m), 3.85 (3H, s).

STEP 2. 5-Chloro-2-(2,5-difluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 2 of

Example 67 from methyl 5-chloro-2-(2,5-difluorophenoxy)benzoate (step 1): MS



STEP 4.4-((1S)-1-{
[ 5- Chl oro-2-(2,5-difluorophenoxy) benzoyl | am no

wo edolprisbenzoi ¢ acid 15 The title compound WaBCT/IB2004/002735
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prepared according to the lgbocedure described in step
2 of Exanple 83 fromnethyl 4-((1S)-1-{

[ hl or.q; 2 di f1 uor ophenoxy) benzoyl] am no
&Sﬁmn?zbggﬁ%gét Eé(step 3): 1HNWR (DVMSO-d6) 8.94 (1H,
J =7.8 H), 7.83 (2H, d, J =8.2 Hz), 7.61 (1 H,

d J = 2.6 Hz), 756(1H dd, J = 8.7, 2.6 Hz),
7SBRR 3. BiEthy B ((1)-1-{F5-thl (;&gtgz,d- J = 8.7 Hz), 7.08-6.97
((} heﬁ.g 20 .86( . 5.06 (1H dg, J = 7.8,

; M5 (ESI) mz 432

(Mél_tlt@ é"orn Qd Q\ME red awggo e ] r&ehﬁﬂe%esdrﬂfeh in step 3 of
-(2-CHL 4- FL HENOXY) - 5- FL YRI DI N-

YEXz(ﬁqRB(lmﬁlm AdhNG) E{Bl\ﬁtdlﬂwﬁll@oAﬂbE}l@x(m&jl(ﬁep BTdﬁ@ miethyl 4-

Met hyl 4-((1S)-1-{[(2-chloro-5-fluoro idr dijn=3

cﬁiﬁohymlr@mmm)@tzmﬂe)fwém@aﬂée (swipe3 of xaénld@ﬁboHrMMBa@DCh)

15 BRBGH D57 66 1hde) B b oz 80 G rbdckaam BhGEes

fy. Qﬁﬂia?ﬂqh 9r8-P13 [14PHRNE Ot 8 &Hi‘hgdG 0% 4BLRY m), 5.33 élH dq,
S)-1"1 "am noet hyl Tbenzoat e hydrochl oride (step

oI Exﬂamﬂ)l 162)53 .90 KBHIMR [.EDCEB ), 6 =8.%8lz); MSI(ES) mfz44Q (M + H)",

Hz 8.05 (2H, d, J = 8.4 Hz), 7.92 (1H, dd, J = 7.8,

MyH7 47 (2H, d, J =8.4 Hz), 6.91 (1H ), 5.36

(1H m, 3.92 (3H, s), 1.64 (3H, d, J—-69Hz) 5

STEP 2. l\/tethyl 4-1(19)-1-({

[ STER 4ch(@5p1 4{5-Chbiro@h@fedifihotophéneayipyuzaydiamid | ethyl)benzmc

yl I car bonyl } amino)ethyll|benzoate The title conpound

mﬁ%—prepared according to the procedure described in

“Z‘g@mﬁ? Opcﬁﬁgraégﬁge ?/rrelﬁ I@%Qrﬁﬁ&%f heApr&éeli§)e desdribed in step 2 of

Example 83 from methyl 4-((1S)-1-{[5-chloro-2-(2,5-

difluorophenoxy)benzoyl]amino }ethyl)benzoate (step 3): lH—NMR (DMSO-ds) 5 8.94
(1H,d, J=7.8 Hz), 7.83 (2H, d, ] = 8.2 Hz), 7.61 (1H, d,J =2.6 Hz), 7.56.(1H, dd,J
=8.7,2.6 Hz), 7.52-7.37 (3H, m), 7.12 (1H, d, J = 8.7 Hz), 7.08-6.97 (1H, m), 6.96-
6.86 (1H, m), 5.06 (1H, dq, ] =7.8, 6.9 Hz), 1.46 (3H, d, J = 6.9 Hz); MS (ESI) m/z
432 (M + H)", 430 (M - H)".

EXAMPLE 137
4-[(18)-1-({[2-(2-CHLORO-4-FLUOROPHENOXY)-5-FLUOROPYRIDIN-3-
YLICARBONYL}AMINO)ETHYL]BENZOIC ACID

O
FNN’CL
L H
N0 CO,H
©/CI

F
STEP 1. Methyl 4-((15)-1-{[(2-chloro-5-fluoropyridin-3-

yl)carbonyllamino }ethyl)benzoate

The title compound was prepared according to the procedure described in step 1 of
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- %ﬁsxrbbmamo%tmb%nﬂc “Example 1 from

10 yl)carbonyl ] am no} et hyl ) benzoate (step 1) and
2-chl oro-4-fl uorophenol: HNWVR (CDC13) 6 8.32 (1H,

wa@legosd2s08. 1, 2.9 Hz), 8.19 (1H, d, J = 7.3 HzPCT/IB2004/002735

8.02-7.99 (3H, n), 7.45 (26 d, J = 8.3 Hz),
732725(2H m, 714708(1H n) 5.39 (1H, m,

3'Ex4m[p e14'£|§r0111 7($h]10ro 5- %UOI'OHICOUSIC acid and mgthyl [(?;;I-E -

rrbS BN B R b 2B FaatBlea TRENM ety 5 .54

g@HP@Wzm)PS @9@15@31 3coPy @IZP@ 920(1@%de Dﬁ%d%ehz) 747 (2H,

escribed in’step e 83 from net
41, J €185 Hey, (6(91 (1H, m), 536(1H m) 3.92 (3H, s), 1.64 (3H d J=6.9 Hz).
[ 2-(2-chl oro-4-fl uorophenoxy)-5-fl uoropyridin-
3-yl ] carbonyl }am no) et hyl ] benzoate (step 2): 1H NWR

(WD AGdinbl £ L((l)g):(—]‘HQ—(gachl:brc?-4-2fﬂ1o?o&xeh@y,kisﬂggroﬁgrﬁgh;3d'
J =29 ), 8.07r (1L H dd, J = 8.7, 2.9 Hz), T 8¢
(VI]ﬂarbdnleammS)eZhvl}ﬁbhlzoaVe 61 (1H dd, J 8. 4, 2.9 Hz),

7.53 2Hdd]—82l-g 55745(1H 7.31(1H
r;Ehe tglez:@m(pﬂlp WS PIEPRF? etgzlqrdlag tojthe pmcidqqg)desqv@eq {Bit§p 2 of

gt b g 000 Mpelbop R 0 &

g&%@h 1fBeRz e 1B EndIRioke-4-11 -
?Tcyﬂgno- - %ﬁﬁ?oj?gphen %bén&m c acid Vl\Br &8%?102}{%1%1{

Fecualam)az 002 @85 =877 2Fhidz); BilP ¢l oo Hs8 p2-asar@H, m),

LR %73 Ao et 74 275 7, L 50 1t )6 emb a0

| CDC13) S 8.36 (1H, 7.73
3ﬁ nggﬁ)? 39° (1H‘;,-blﬂ\£Iia 7(00 6. )78 (4H, n)( 5 gzl'EP 2.

l\/bthyl 4-((1S)-1-{ [5- cyano 2-(3-
II

5-cyano-2-(3-TTuorophenoxy) benzoic acid (step 1) and
rtehitle cémpound was prepared according to the procedure described in step 2 of

Example 83 from methyl 4-[(15)-1-({[2-(2-chloro-4-fluorophenoxy)-5-fluoropyridin-
3-yl]carbonyl }amino)ethyl]benzoate (step 2): 1H-NMR (DMSO-ds) 69.00 (1H, d, J =
7.7 Hz), 8.22 (1H, d, J =2.9 Hz), 8.07 (1H, dd, J =8.7,2.9 Hz), 7.86 (2H, d, ] = 8.2
Hz), 7.61 (1H, dd, J = 8.4, 2.9 Hz), 7.53 (2H, d, J = 8.2 Hz), 7.55-7.45 (1H, m),
7.31(1H, m), 5.20 (1H, m), 1.47 (3H, d, J = 7.1 Hz); MS (EST) m/z 433 (M + H)*, 431
(M -H).

EXAMPLE 138
4-((15)-1-{[5-CYANO-2-(3-
FLUOROPHENOXY)BENZOYLJAMINO }JETHYL)BENZOIC ACID

0
L
oH CO,H -

F
STEP 1. 5-Cyano-2-(3-fluorophenoxy)benzoic acid
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[ (1S)-1-am noet hyl ] benzoate hydrochloride (step 3 of
Example 5): H NMR (CDC1l3) 10 S 8.54 (1H, s), 7.97

w@ 20d5/021508) = 8.4 Hz), 7.77-7.65 (2H, m, 7.47-WCBB20GIH02735

, 7.04- 6.80 (4H m, 5;3p (1H m, 3.90 (3H, s),
1.54 (3H, d, J =7.8 Hz). STEP 3. 4-(( 1 §)-1- {
[ 5- Cyano- 2- (3 f1 uor ophenoxy) benzoyl| am no |
athhyitl)a lsempoins was Riepared accerding ©dhe progedusp descrihed tmwltep 1 and 2

&618) 1-{ [5-cyano-2-(3 15
foff s popledddram E@Hyyé;?tqyalvﬁ %@wr%ngﬂa)%ﬁz%ﬂv%mpmr@b 'B:NMR

SRR S e 3R 70 B B o T ERTDRE Y A (™

di chl oronet hane, 0.95 nL, 0.95 mmol) dropwise at 0 C
The resulting mxture was stirred at roomtenperature
W&Eﬁﬁmﬁd&e was poured into water
> extracted w th ethyl

= ; ~yer was 20 dried over
m@ﬁélcampgm @ssepx@&ﬁie& %@deg Rled pH)QQ(ﬁIre a&%s&ﬂm step 3 of
pressure. The residue s purified by flush colum
Exaoit bf;oanpﬂwyaon-2363Fﬁhm0@®hmey)b¢nzng agid (stelpely an@hstﬂyyﬂ-
acetate (1/1) to afford 62 33% of the tif

mm@na@hyuhenéo%@hydd@ehlqrn%( of BvBOpE6)): S{NMEGCDCh)

2‘%}‘%@5‘* Yoy Cpufy el Tgh, iy o5, P47 75 By o
%.80 (% nb'zé 35 Z}}?Jn%)h/b@ (ég’H;) 111346()71.11(?_ 76 9@ E'SI )25mn)z

405(M+ H)+ 403(M H -. EXAMPLE 1394[(IS) 1- ({
(R : .

FI‘STJ étﬁ%@%&fu@i@%@&ethﬁﬁ ({159@{*[5%%1% é-(3 tert-But y|

[fﬁlomnhencmyzee@@r@)pmm hetipylpepivatedsigp By 200ing, B47 kingol) in
I hyl | b te .Th itle. )

CRORSRU SISV B SSiBThe od Ba e t8e

%1&floro§1e@ém $ Mp, §.09 Pﬁrﬁ(ﬁg Hro?Wi%' at #-C( 1%he kestilting mixture was

[(2,5-di chl oropyridin-3 yl)car bonyl ]
atitmd heohyl ipperaweg r 9t e he redfctibx anpluee Wa paamet! into water (10

 iekdibxdel BN G et B PGSR Py b er was

tikd oferiaghedibm(Bitatethd cznééilltrﬁtgh"un@’er réduced p&séﬂ%&. The residue
7.29-7.25 (3H m, 5.36 (IH m,

was purified by flush column chromatography on silica gel eluting with hexane/ethyl
“acetate (1/1) to afford 62 mg (33%) of the title compound as white solids: lH—NMR .
(DMSO-dq) 6 12.86 (1H, br.s), 8.95 (1H, d, ] = 7.9 Hz), 8.04 (1H, d, J =2.2 Hz), 7.90
(1H, dd,J = 8.6, 2.2 Hz), 7.81 (2H, d, J = 8.3 Hz), 7.51-7.40 (3H, m), 7.12-6.90 (4H,
m), 5.07 (1H, m), 1.37 (3H, d, J = 6.9 Hz); MS (ESI) m/z 405 (M + H)", 403 (M - H)".

EXAMPLE 139
4-[(18)-1-({15-CHLORO-2-(4-PYRIDIN-2-YL PHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYLIBENZOIC ACID




1.58 (3H, d, J = 7.0 Hz), 1.57 (9H, s). 10 STEP 2.
4-1(15)-1-({

WO 200802 180%0- 2- (4- pyri di n- 2-yl phenoxy) pyri di n- 3- PCT/IB2004/002735

10

15

20

25

yl I carbonyl | am no)ethylljpmnzoic acid The title
conmpound was prepared according to the procedure

'descrlbed |n step 5 of Exanple 44 fromtert-butyl

(1921
@ﬁ? 4- pyri di n- 2-yl phenoxy) pyri din- 15
on Q@EHno) et hyl | benzoate (step 1): 1H NWMR

(DI\/ISO . 07 (1H d, J =7.7 H), 8.67 (1H m,
8.30 ( d J = 2.6 Hz) 8.15 (3H, m), 8.14-7.85 (4H,
m, 7. (2H, d, J = 8.1 Hz), 7.38-7.30 (3H, m, 5.18
(1H, N1.46 (3H, d, J = 7.0 Hz): MBS (ESI) iz 474
E . R b Aol ]

Y@]Wﬁuho)éﬂﬂkﬂ@nﬁiﬂtﬂh’u BENZO C ACID 0O C@H STEP 1.
tert- But yl 4-[
[ 3be Hile Fempoyng- Wmﬂa%deacwrﬁ}w&ﬁam $9?qd&rende§crﬂzesi in step 2 of

21508
T o B R e e r epar e
aghaarbbnyt]atnind}bthypbeaneede (sepd e st Exdeple |4ﬁ) atdeppidih-2-ylphenol

Exanple 45 fromtert-bptyl 4-((1S)-1-{
[ (Repisheiron] 19(96p5}7'4 JEEE 'ﬂwmﬁaﬂqus Ah{lAb m), 8.56 (1H, d, J =2.8

AR RI 00, ﬁﬂkﬁ o p@‘j‘ e BTy B o3 1. ),

13 8.64-8.53 (2H, nj, 5
Fhlﬁwmq,@@,)\] %Hs)s 13 (IH, d, J(: .m)Hz),

:2
7.96 (2H, d, J =84 Hz) 7.69 (2H, d, J 6 Hz),
. " b o g o y 5 4I_|Z)!
Hz) ,

zﬁé’mm}ammomhﬁﬁb&gmc hdd = 7.5 Hz), 1.57 (9H s).
STEP Z2.4-T(1S)-1-({ [5-Chloro-2-(4

8.
=8

p¥he titln c8mpbypirk wox piepgreid diceer8ing 1t0 theé pmstﬂlﬂnyﬂesdribed in step 5 of

t | b Th tl ..
aE'é RbE A rogy fr oy ST e SRR e A phegpppyridin-
mit
E [yﬁlfgﬁxaﬁ?moiemyﬁ BRSNS (M5 3397 Ktk 1 -
-73- %i)%j% 87 lgngy%% %fBOn(QHGB hyJ: ]ztbemzp@tls (Bﬂt P, 8134-7 BsHMNYRn), 7.54
((ZH d, 1281HZ) 73 730(3H m) 5.18 (1H, m), 1.46 (3H, d J = 7.0 Hz); MS

(ESD) m/z 474 (M + H)*, 472 (M - H..

EXAMPLE 140 |
4-[(18)-1-({[5-CHLORO-2-(4-PYRIDIN-3-YLPHENOXY)PYRIDIN-3-
YL]CARBONYL}AMINO)ETHYL]BENZOIC ACID

0
N—oH COLH

“
N _
STEP 1. tert-Butyl 4-[(1.5)-1-({[5-chloro-2-(4-pyridin-3-ylphenoxvy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoate




W 28508364 d,

10

15

20

25

6 (1H m, 8.29 (1H, d, J =
= 2.6 Hz), 15 8.09 (1 H m,
J 8 , .77 (2H, d, J = 8.HCHE2004/002735
7. 52 (2H, d, J = 8. ),178.47 (1H, m, 7.31 (2H, d,
J =8.7 Hz), 5.17 (1H, m, 1.44 (3H d, J = 7.1 Hz);

I\/IS(ESI) mz 474 (M+ H+, 472 (M- H-. EXAMPLE 141
2'Bhe title compound was prepared according to the proCedure described in step 2 of

U AR BT O B

Sgﬁﬁrﬂonyl]ﬁﬁﬁmwhylbbe‘ﬂiz{)z(té Bleplt 6f Example 45) and 4-pyridin-3-ylphenol (J.
chl oro- 2- (4-pyridin-4-yl phenoxy) pyri di n- 3-

yMeaar:hwmmDs; mm))eHQMMR)e(DDG&D 8 843 (Thent)| 8. Be 8 53 (2H, m),

ound was ared according to the proced
184 2 1 et Trr2 By Bl bH, Exbnﬂril{a)ﬁf%dﬁﬁt drh=Bdtja), 7.69 CH,

19) iy Cl I C ]

am#o? ‘%ZM I%’acﬁj s?glgp’l'o pl )gﬁg?)omﬂg (2H,d,§=8.6

4HBY, 6l 9 (mH4c1yJ PBEITL), 5.38 (1H, dvkd. 60QBHrm 2003 4Up), BE0WH, s).

H NVR (CDC13) 6 8.68 (2H, d, J = 6.0 Hz), 8.57 (1H, WO

2005/ 021508 PCT/IBZOO4/ 002735 180 d, J = 2. 6 Hz)

8-@ .-

7yl$c21rl§cﬁiv|l}aﬁnno}etﬁv]@b&zbﬁ)amﬂ 41 (2H, d J = 8.2 Hz),

729(HdJ-87Hz),538(1Hn),160 ( 3H,

7.7 Hz), 8.90 (
2.6 Hz), 8.13 (

d,
~JThe vitlg cppapound was popared jaccosdiggptp the pracedusy dgsc(n[bed in step 5 of

| FRERbe fohaPibl A RbEaR Y r@fa;.-yephemxwpyndm-
TR RE SR, ASELAS Ve BURCPST 1 1t .1 -

47 [1(HA) 8.90 ({H, m), 8.56 (1H, m), 8.29 (1H, d, J = 2.6 Hz), 8. 13 (1H d,J =2.6 Hz),
[ 5-chl or o- 2- §4Qﬁ¥ri di n-4-yl pheﬂnox}i’) yridin- B

L3 PP ERr o3 G o] et g BehID AL dieh T, SRR, . 1=82

(IEQ 42008 9,930 0l g 5 5100 TP oy SR 7. o

JMS ES) i) 474 M 8GD{ M2 W HY. 72 (2H, d, J = 6.1 Hz),
7.52 (2H,. d, J = 8.3 Hz), 7.34 (2H, d, J = 8.6 Hz),
05.19 (1H, m, 1.46 (3H, d, J = 7.0 Hz); M5 (ESI) nz

ARk AP EdT 472 (M-
4-[(18)-1-({[5-CHLORO-2-(4-PYRIDIN-4-YLPHENOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYLIBENZOIC ACID -

. O
N~oH COH "

=

>

N
STEP 1. tert-Butyl 4-[(18)-1-({[5-chloro-2-(4-pyridin-4-ylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl|benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from tert-butyl 4-((15)-1-{[(2,5-dichloropyridin-3-
yl)carbonyllamino }ethyl)benzoate (step 1 of Example 45) and 4-pyridin-4-ylphenol (/.

Med. Chem. 2003, 46, 3709): lH-NMR (CDCl3) 6 8.68 (2H, d, J = 6.0 Hz), 8.57 (1H,



H-. 15 EXAMPLE 142 4-[(1S)-1-({
[ 5- CHLORO- 2- ( 3- CHLORO- 5- METHYLPHENOXY) PYR! DI N- 3- .

WOR0SARBBNYLI AM NO) ETHYLI BENZO C ACID 0 | CO2HC/IE0&ER02735
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25

1. Methyl 4-[(1S)-1-({ 180
[5 chl oro 2 (3-chl oro 5- net hyl phenoxy) pyri di n- 3- 20 .
car bon an no |l benzoate The title conpou

V\ﬁs] PP )e@lgé% r] @BIZ? Wé%’l&édbrg 9d}é[§):|7|9l§é§|H| fh J=82
%lé)og%go(fzﬁr %,;‘Jggwﬁ{dz‘% 5&% Ty oﬁ 078 h Y, 1=82Hz),7.29

(P @} LRy} HBRIASALH, {9, 1060 (BHde ExanpHe), 487 (9H(s).
3- chI or o- 5- net hyl phenol (J. Og. Chem 1996, 61,
6814): H-NI\/R(CDC13) S 8.54 (1H, d, J = 25 2.8 Hz),

Gk oy 1 Y4891 A 742 f mJ

5y, glﬁé'n?}aﬁno)&_lll_%lpbe(nabic’a&)fs)21??{(3H s), 1.59 (3H d,

[Z’Skéeé:?tlgncomzo'g% ;yrﬁBmegzx)s reediging He s piacpdure dieserigedh step 5 of
AR By PPBeREOD S o Kl BB e bhenorypyricin-
SRS G M B

[ 59qmi)os 83 22K 3d chE @1 1014); 3180 Y phaneRyq Hyy,isdian¢1H, d, J = 2.6 Hz),
car bon _Bgam no%—leth II.benzoate q(’;]t eg 1&&) | H NVR

CDREoeS B GOt ol 1) 8 (1 4y~ 14 o) 200H, 00 =56

1

o). I o 3l Bt 1,3 T B8 S s 3 4t g, T -

(31, s), 5.16 (1 H, m 2.32 (3H, s), 1.45 (3H, d, J

= 7.0 Hz); MBS (ESI) mz 444 (M+ H+, 442 (M- H)-.

EXAVPLE 143 10 4-[(1S)-1-(f

[i— \ ( 3- FLUORO- 2- METHYLPHENOXY) PYRI DI N- 3-

YEFEAR AM NO) ETHYLI BENZOI C ACI D |
4-[(15)-1-({[5-CHLORO-2-(3-CHLORO-5-METHYLPHENOXY)PYRIDIN-3- .

YLICARBONYL}AMINO)ETHYL |BENZOIC ACID

O .

NP

TN
N0 ~CO,H

Ci
STEP 1. Methyl 4-[(15)-1-({[5- chloro 2-(3-chloro-5-methylphenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 from methyl 4-((15)-1-{[(2,5-dichloropyridin-3-

yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 3-chloro-5-
methylphenol (J. Org. Chem. 1996, 61, 6814): '"H-NMR (CDCl3) 68.54 (1H, d, J =
2.8 Hz), 8.15 (1H, d, J = 2.6 Hz), 8.01 (3H, m), 7.42 (2H, d, J = 8.1 Hz), 7.12 (1H, m),
6.97 (1H, m), 6.85 (1H, m), 5.36 (1H, m), 3.91 (3H, s), 2.38 (3H, s), 1.59 3H, d,J =
7.5 Hz).

STEP 2. 4-[(15)-1-({[5-Chloro-2-(3-chloro-5-methylphenoxy)pyridin-3-




CO2H F STEP 1. Methyl 4-[(1S)-1-({
[ 5-chl oro-2-(3-fl uoro-2-net hyl phenoxy) pyri di n- 3-
wo ecasihoorsyd } am no) et hyl | benzoate 15 The tit| ercDBRoUN®2735
was prepared accordi ng toighhe procedure described in
step 2 of Exanple 45 fromnmethyl 4-((1S)-1-{
[(2,5- d| chI orop ridin- 3- _
y¥l)aagang pethd]RenPEit peidnz oat e (step 1 of Exanple

8’?%67?1{11% gPr_naoun waszprgpq_rlgf;" Xc%h(fﬂg ((1 trﬁ prgce’:\@ré g&s%gg%@ n step 2 of
gE)ifgnI{l%EB ﬁ%,m 141665)/]24 ﬁl%l -({@ c,glgor()%:lb %1601'3) 5,:m%tl'§ :}Jﬂéﬁ@xy)pyrldm-

t3- y]r]carb&ly@ alrﬁho)e@xyﬁﬂer(zbatb{ (stéb 1)3 H-NMMR d‘lﬁMSO’SdéQ 8(919 d‘I'H d,J=
0 Ay S e 3h ) 180 (3H d. 6ot
S 187 HATER L U B HAO(E1S (HL 4.7 2.6 T, 786 2H, 4.1 2 8.1 Ha),

S S S N T e DI e e

CaMaUNd VR Zz )P MPESEHmACE QU RA Y (42h@1 pHYCedur e

deéscribed in step 2 of Exanple 83 from nethyl

4- [(15) 1- ({[5-chloro-2-(3-fluoro-2-nethyl phenoxy) pyri

] cg\r bonyl } am no) et hyl ] benzoat e (st ep 1):

10 (zllmssil ({JIS-CI@L@R@'LL(?)i%Llﬂ)l(O—'ﬂrl\/lETH]YEPIZEﬁdﬂ)PY_RI@Q\I 3-
2H, d, J =8.3 7. 2H d, J = 8.3 Hz),

7YB]KZHR2@I\(\1LHME§QE7FHY3UB QMHAGH 5.18 (111, m),

1.97 2005/ 021508 PCT/ 1 B2004/ 002735 182 (3H, s),

N

1cAB A J =7.0 H); M5 (ESI) mz 427 (M- H-.

EXAWPLE (144 44(1S)-14{ '

f 5- CNL 2-( I NOLI N- 7- YLOXY) PYRI DI N-3- 5

YLI CA L} AM NO) ETHYLI BENZO C ACID CI CO2H STEP 1.

Met hyl M=F (1S) -1 - ({

[ M@Qﬁﬂu&h@l—dﬂm&%( 3oftyqrpy2r-indibylenoxy)pyridin-3-

yl.lc rbo Y .anmi no) et hyl | benzoate The title conmpound
S o the procedure described in

15 STRPtide PmpokHld @S@Bﬁ!pﬁreﬂ%céﬂ?@llhg ko fhre(grbcelind-described in step 2 of
(2, 5- dlchloropy di n- 3-

yExaroplb dh filolmamethy) £{(1§)-) He@Sodicklotepyegint3-of Exanple
4y %car onyi]gr?u%%i} &B;ISbre]:hZéa% (.stelg-l Qf Example 48) and 3-fluoro-2-
methylphenol: '"H-NMR (CDCl;) $8.57 (1H, d,J =2.3 Hz), 8.14 (1H,d, ] = f.S Hz),
8.10 (1H, d, ] =2.3 Hz), 8.00 (2H, d, J = 8.3 Hz), 7.43 (2H, d, J = 8.3 Hz), 7.25 (1H,
20 m),7.03 (1H,t,J=8.3Hz), 691 (1H, d, J = 8.1 Hz), 5.40 (1H, m), 3.90 (3H, s),

2.06(3H, s), 1.60 3H, d, ] = 7.5 Hz).

STEP 2. 4-[(15)-1-({[5-Chloro-2-(3-fluoro-2-methylphenoxy)pyridin-3-

vllcarbonyl }amino)ethyl]benzoic acid

25  The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4-[(15)-1-({[5-chloro-2-(3-fluoro-2-methylphenoxy)pyridin-
3-yl]carbonyl }amino)ethyl]benzoate (step 1): 1H—NMR (DMSO-dg) 0 9.404 (1H,d,J =
7.5 Hz), 8.23 (1H, d, J = 2.7 Hz), 8.14 (1H, d, J = 2.7 Hz), 7.86 (2H, d, ] = 8.3 Hz),
7.51 (2H, d, J = 8.3 Hz), 7.31-7.24 (1H, m), 7.10-6.99 (2H, m), 5.18 (1H, m), 1.97
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20

25

NVR (CDC13) S 9.27 (1H s), 8.59 (2H m, 8.13-8.10
(2H, m), 8.00 (2H, d, J = 8.4 Hz), 794(1H d, J =

W@2@®s5klzises 7. 74 (2H, m), 7.50 (1 H, dd, J = 8. 9PCRIER004/002735

Hz), 7.45 (2H, d, J = 8.®Hz), 5.40 (1H, m, 3.89
(3H, s), 1.61 (3H, d, J = 7.0 Hz). 15 STEP
2.4-1(1S9)-1-({ .

(BHM bt G S50 Hal iMS ESID axz/ 34 Y dith- 3-

yl I carbonyl I am no) et hyl | benzoic acid The title
conmpound was prepared according to the procedure

esCviPIgl1dn step 2 of Exanple 83 from met hyl
Vi |(I5) T-({] 5- chloro 2- |so.U|noI|n 7 00Xy pyridin-3

1P YRIDAN-3t) -

( ,( H d J =77
4n RVLS 1 L@ (1 H d, J =26
Hz) (1H d J= 2.6H,), 805(1H d J=2809
AN 81 (4H n) 7.65 (1 H dd, J = 8.9, 2.3
Hz)'NngS 8.2 Hz), 5.18 (IH, ), 1.46
(3H, J =T 1 VB (ESI) mz 448 (MH)+, 426 (M
- H)-5 EXAMPLE 145 4-[(19)-1- ({

| %I]Ez(r%&)yianﬁl{lo{eﬁwﬂhéﬁb%Z (qui ol i - 7- yl OXy) pyr i di n- 3-

yI'Tcarbonyl T am no)ethyl| benzoate The title conpound
s tiple epmpechdagasarepangsl acgonding torthe prpaedurel describdsiid sfep 2 of

%‘ggéfeﬁcfﬂﬁgyk%ﬁ%ﬁg (19 st ML, - ((19)-1-{
1o} SRR DB B TRRER ko8 def oA Pt

INMR&C@M)M 273'(1H] sk 82598(2HZ)n) 8124:19. (24, fn”;H; O(DTiZH d,J= 84

8.00-7.88 (4H m, 7-7.26 (4H, m, 5.3 m,
3149 ?‘BHHS‘J)J =8.%0z), 3H4 (8, w),=.50 O A, 11@95 éFHZ) 7.45 (2H, d,

T h B (b roh B CH ) 5 A B4t

yl | carbonyl | am no) et hyl | benzoi ¢ aci d

STEP 2. 4-[(15)-1-({[5-Chloro-2-(isoquinolin-7-yloxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 83 from methyl 4—[(1S)-1-(([5—chloro-2-(isoquinolin-7-yloxy)pyridin-3-
yl].carbonyl}amino)ethyl]benzoate (step 1) 1H-NMR (DMSO-ds) 69.30 (1H, s), 9.10
(1H,d,J)=7.7Hz),8.51 (1H,d,J =5.6 Hz), 831 (1H,d, J =2.6 Hz), 8.18 (1H, d, J =
2.6 Hz), 8.05 (1H, d, J = 8.9 Hz), 7.91-7.81 (4H, m), 7.65 (1H, dd, } = 8.9, 2.3 Hz),
7.52 (2H, d, J = 8.2 Hz), 5.18 (1H, m), 1.46 (3H, d, J = 7.1 Hz); MS (ESI) m/z 448
(M+H)", 426 (M - H)".

EXAMPLE 145
4-[(18)-1-({[5S-CHLORO-2-(QUINOLIN-7-YLOXY)PYRIDIN-3-
YLICARBONYL}AMINO)ETHYLIBENZOIC ACID




The title conpound was prepared according to the
procedure described in step 2 of Exanple 83 from

wWoredospt1508 PCT/IB2004/002735
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20

25

4-[(1S)-1-({[5-chl oro-2-(g8Bnolin-7-yl oxy)pyridin- 3-
yl ] carbonyl } am no) et hyl ] benzoate (step 1): 1H NWMR
( DVMBO )8909(1H, d J =15 7.9 Hz), 8.90 (1H, m,

8Cf10(m] = 7.7 Hz), 8.31 (1H, d, J = 2.6 Hz),
JC=26Hz)806(1Ho| 8.8 Hz),

J =
7. 8IN( O:H8.3 Hz), 7.76 (1H, m, 7.55-7.48
(4H, '5.18 (1H, n), 1.46 (3H, d, J = 7.0 Hz): MS
(ESI) 448 (MHH) +, 426 (M- H)-. 20 EXAWPLE 146

4- ((1S)s%*-{ [4, 5-D FLUORO 2- (4 FLUOROPHENOXY) BENZOYLI

ADTRIO1 | MEthiviviL Y BENT O G- D 2okt of hERylox y)pyridin-3-

1. 4 5-Di fl uoro- 2- (4-f 1 uor ophenoxy) benzoi ¢ acid 25 The
t 't"'u-l-:-'-‘-h"h" pégared according to the procedure

A Eop Do BP piboied abeE AR, £ B gl dosoribet e 2 of
I\E(a(nﬁﬁé %5%&&@&&%«58&3@[&@2&6%@%&85 184 mz 222
(M . STEP 2. Methyl 4-((1S)-1-{
[yl)dﬁftﬁhnﬁll]mm-}éth(l;benﬁ(batmﬁsmpﬂerfﬁxample 48) and qumolm 7 ol 'H- NMR
enz | 1.am nol et | ) benzoate 5 The | e _conpou

&Padl %c‘ébﬁ O3t & khé 861‘%9@%&678@1%@?@ Fri)b%9017r§8 (4H,
2{@97437 f’gglgﬁli;ﬂfﬁgl(lﬁr& 389 GH. 5), LOO GH. 4 =70 Hg). |

|'uot opheno nzol écid (ste
and nmethyl 4- [(1S)-1-am noethyl]benzoate (step 3 of
z 430 (M + +, 428 M - -
1&T]g€-&p4 {qnghlf(ﬂgﬁﬂhlqnoﬂ (qu1nolm(7 yloxy)pyridin-3- ( -

éz %J@ngilgﬁ&g&hslé 61;1! &ggaﬁhenoxy) benzoyl | am no
I title conpound was prepared

ackotidé lgmp@uddh\@asppxepﬂddu laa:oddaﬁg ttd pedpiobediire destribéd in step 2 of
Example 1 from neth ([& Dﬁ{ [45d|fluoro 2-(4

waxaﬁh&%oxW@e nrzle%vl] afhi o) At -5y er diaung! glr’érpflozy)pyndm 3-

7.86 (2H, 15 d, 6 9
(wﬂ“qqrbo%ﬁ?gag Sy sedsts (17 B EOME Ol §5.0 (1. 3 =
60 ({ 7 ( L

(1572-‘%1 ; d{}i'}h) m4o(§§H 8 16-(779 @gi 8%%@154%21 é'dﬂiﬁ) .18 (IH, d,

4]142(6\]12) Bl06.(1H, d, J = 88Hz) 781 (2H d J =8.3 Hz), 776(1H m) 755 7.48
(4H, m), 5.18 (1H, m), 1.46 (3H, d, J = 7.0 Hz); MS (ESI) m/z 448 (M+H)", 426 (M -

H).

EXAMPLE 146
4-((15)-1-{[4,5-DIFLUORO-2-(4-
FLUOROPHENOXY)BENZOYLJAMINOIETHYL)BENZOIC ACID

0
S GRS
F (o] H COOH

F
STEP 1. 4,5-Difluoro-2-(4-fluorophenoxy)benzoic acid

The title compound was prepared according to the procedure described in step 1 of

Example 66 from 2-chloro-4,5-difluorobenzoic acid and 4-fluorophenol: MS (ESI)
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EXAMPLE 147 20 4-[(1S)-1-({
[ 5- CHLORO- 2- ( 3- FLUORO- 4- METHYLPHENOXY) PYRI DI N- 3-

WORoSARBBNYL} AM NO) ETHYLI BENZO C ACID 0 ClI  COx¢/B280HAM2735

1. Methyl 4-[(19)-1-({ 184
[ 5-chl oro- 2 (3-fluoro-4-net hyl phenoxy) pyri di n- 3-

1car bonyl am no) et hyl | benzoate 25 The title conpound
n%&ﬂ%%@%af%d according to the procedure described in
step 2 Exanpl e 45 nmethyl 4-((1S)-1-{

-[(2,5-dich|oropyridin-3 yl) carbonyl ]

SIEP O} Rl Jhaszoares(Eherob-@f Exanpl e 48) and

3-fTuoro-4- nethylphenol: T HNWR (CDC13) 6 8.54 (1 H
flyordphenpx RWbevwpyll@nmatqthylpengoatg) = 2.8 Hz), 8. 07 (1H

?h&tltée Qpn'l%ul_%zy\}aé greeiliglﬁ a%grgnagég foi%%dux)e descn ed gn step 9 of

E@ﬁﬂlgg g%lé )ngc? ﬁ@orohsﬁ moroﬁxe%gxﬁ)(galzom ac1c5(s?€% 1() hhb rrfé')hyl 4-

S Eﬁkl)nqeitwl]hetﬁo(ltméﬁgg-?a ofBfaripe-S):HyLS. (ESTI)EEIZ 43 (M + H) 428

Ryt dh19)-1- (1 o
=~ ¢CHl oro-2-(3-fl uoro-4-met hyl phenoxy) pyridin-3- 5
yl I carbonyl | am no)ethyllbenzoic acid The title
conpound was prepared accordlng to the procedure
€dS $4.81Dif) prepifBoky)banzeyt|amino tethyl)benzoic
1 (15)-1-({

chl oro- 2- (3-fl uoro-4-net hyl phenoxy) pyri di n-

| iine/ Y CARRTIAY mp&?maw&dr@i%g%@%epr&&hm diekcnuehhxwgp 4of

DVSO- d6)” 8 8. 99
Exeﬁn[ﬁeﬂi@omalemm(ll(lﬁb 1ef[4.3- d:ﬂ@orez—rzt) 7.84 (2H d, J =
8.4 Hz), 10 7.50 (2H, d, J = 8.4 Hz),, 7.33 (1 H,
ﬂuc@eplqenow)bmzoyleargmo(qhyl)hwzoase s6p(2D: +In|1 NMR (€Dz3D) 93186 (2H,

3 St oS- il 7 s (PR O Do) s

(1151 %LWWM@ BENAOYILHANM) N £[31Y L, BENZOHE), AT @Sll) m/z 416
(M + H) 414 (M - Hy.

EXAMPLE 147
4-[(18)-1-({[5-CHLORO-2-(3-FLUORO-4-METHYL PHENOXY )P YRIDIN-3-
YLICARBONYL}AMINO)ETHYLIBENZOIC ACID

o)
SN NP
& :
N0 CO,H

F
STEP 1. Methyl 4-[( 1.5)-1-({[5-chloro-2-(3-fluoro-4-methylphenoxy)pyridin-3-

yllcarbonyl }amino)ethyl]benzoate

The title compound was prepared according to the procedure described in step 2 of
Example 45 methyl 4-((15)-1-{[(2,5-dichloropyridin-3- _
yl)carbonyl]amino }ethyl)benzoate (step 1 of Example 48) and 3-fluoro-4-
methylphenol: 1H—NMR (CDCl3) §8.54 (1H, d, ] = 2.8 Hz), 8.14 (1H, d, J = 2.8 Hz),
8.07 (1H,d, 1 =7.7 Hz), 8.00 (2H, d, ] = 8.4 Hz), 7.41 (2H, d, ] = 8.4 Hz), 7.26 (1H,
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Cl STEP 1. Methyl 5-chloro-2-(3-chlorobenzyl)benzoate

The title conmpound was prepared according to the
w@emsoehine described in step 2 of Exanple 112r¢T/iBR004/002735

met hyl 2- (brononet hyl ) - 5-1gkl or obenzoate (step 1 of

Exanple 20 112) and 3-chl orophenyl broni c acid: i H NWR

( CDC13) S791§l d, J = 2.4 Hz) 742§1H,dd,\]:

18),%.25%(PH7 mp 25.36 (1d, (114)H3 H(3H7s)02:36 (Cﬁé, $01+59 AH, d4J 377.0 Hz);

¥@2ﬁ§§ Zf4?§M€ 44Eéﬁ&§ﬁfhen20|c acid 25 The title

conpound was prepared according to the procedure
described in step 2 of Exanple 1 fron1nethy|

13 S 8. 7 H .d,. = 2.3 Fh) 7 47 (1 H dd, J
(5H m, 4.38 (2H s). W
?&Qzﬂ n&’%’é h@%&@%@&%&%g to &%@r&@ﬁ&re%sd\/ﬁkhﬂ step 2 of

| oro-2-(3- chl orobenzyl ) benzoyl |
Bwinme B3 ﬁbhymmm&amel rr{é -dhildrb@- Gefipworidmers i phempxaipyddin-
according to the procedure desgribed in st

ep 3 of
Exﬁnqmb@ﬂ}aﬁmmbﬁ@yﬁmr@p@ie IsteBll rﬂiﬁMBdWnghé 8% (KdidiJ =

4-L(1LS) ¢ 5 flo |
tyaEB st Tsdlns siaki g 2P0 1 e Eheist e
’75@32}& ZHy =0glq 1), =/ﬁ(5H n)/7.68]1H, 7m)°>6971 (2§1 fn% IGTQIH m), 2.23
7.13 (3H, m, 7. 1H, br.s), 6.9 . H,

@, s5.193 (BHL, ¢,J =7 7ﬁ2=) MSZ(EHD)m/ZBQQQMﬂ{H 4?ﬂq(,Ma . 7. 2,
7.0 Hz), 4.11 (2H, s), 3.92 (3H, s), 1.44 (3H, d, J =
7.0 Hz): MBS (ESI) mz 442 (M + |—|)+ 440 (M- H)-. 10
EXERIPLE 1481S) - 1- f

[5-Cnhror o- 2- ( 3- chlorobenzyl)benzoylIanlno

;ﬁﬂ;iﬂﬁﬂbﬁiﬂﬂﬁBéh&&i The title conpound was prepared

chIo

NVR N d6) 8 9.03 (1H, d, J = 7.9 Hz), 89
(2,HJ yHz), 7.49-7.33 (5H, m), 7.25- 7.17(3H,
n, 709705(1H m, 5.11 (1H, dq, J = 7.2, 7.0

Hz) @o (2H, s), 1.39 (3H, d, J =7.0 Hz); M (ESI)
g@'}?' éB m ﬁﬁmz%gﬁh&mberl'igl)benggtg005/ 021508

The title compound was prepared according to the procedure described in step 2 of

Example 112 from methyl 2-(bromomethyl)-5-chlorobenzoate (step 1 of Example
1'12) and 3-chlorophenylbronic acid: 1H-NMR (CDCl3) 67091 (1H, d, J = 2.4 Hz),
7.42 (1H, dd, J = 8.3 Hz) 7.22-7.10 (4H, m), 7.02-6.99 (1H, m), 4.32 (2H, s), 3.84
(3H, 3). '

STEP 2. 5-Chloro-2-( 3-chloroben}zvl)benzoic acid

The title compound was prepared according to the procedure described in step 2 of
Example 1 from methyl 5-chloro-2-(3-chlorobenzyl)benzoate (step 1): lH-NMR
(CDCl3) 8 8.07 (1H, d, J =2.3 Hz), 7.47 (1H, dd, J = 8.2, 2.3 Hz), 7.25-7.00 (5H, m),
4.38 (2H, s).
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CLAIM5 1. A compound of the formula (1): OR3 ,R4 (1)
5 wherein A represents a phenyl group or a pyridyl

wW@e@ap2158 represents an aryl group or a het er oBeTIB2004/002735

group; E represents a 1, 48¢henyl ene group; RL and R2
i ndependent|ly represent a hydrogen atom a hal ogen

atom an al kyl group having from1l to 4 carbon atons,
nh‘a- at-({ .Y~ ks clas: lor—2- 3-

84 9y 0P 184 8, 5L L0 4 car bon atons, a

1 to 4 carbon atons, a
CHHRN@IJEHhifbual vads pRepanar ascoatityd tdtteUiocedBe anribdl i m step 3 of
i ndependent | represent a hydrogen atom or an al ky

diouplh hiiong>-Fhlera-2-(3-rhlombenzbibanzaiopaid (Bep ﬁeandmetm 4-[(15)-

gr oups joined together to, forman:al

T OBy e 2okt by GoEH P UG CiPohe! EXamplgg)' wﬁwqrgaﬂw 98
N

e 5. IR T3S R bl 7 TR, BB g b 697-

8. 9BLH, &nf;)ﬁC%O(aHkle J gr0Rpz) hav9e Og{fdcpm=?>7120 70 HiNg.11 (2H, s),

atons, an aryl group or a heteroar roup

a9t GEbal 4 4 (ﬁﬁt thydl %ﬁ@ RapoMls, (Eah roiéy@%mwm at404M - H)'.

sul fur atom 20 said aryl groups have from6 to 10

carbon atons; said heteroaryl groups are 5- to

IPrEreshe eg- B BNBhlbfo-Des-ehRedtehs 8 HBhAWPBmI kB BédBic acid
from1 to 3 heteroatons selected fromthe group

cBregitistdonpound wad preparcdespedingjoythe prasedire dasviibed tnrserpehot

e B pmtnd iy & GEPP LT RGG BB o e Wb 200/ 021508
%ﬁ_({r!)l?e%ggl%egggﬁ]?éﬁnno}ethyl)benzoat_e (step 3): 1H—NMR (DMSO-dg) 6 9.03
(1H,d,J=7.9Hz),7.89 (2H, d, J = 8.4 Hz), 7.49-7.33 (5H, m), 7.25-7.17 3H, m),
7.09-7.05 (1H, m), 5.11 (1H, dq, J =7.2, 7.0 Hz), 4.04 (2H, s), 1.39 3H, d,J =7.0
Hz); MS (ESI) m/z 428 M + H)*, 426 (M - HY".




188 unsubstituted or are substituted by at |east one
substituent selected fromthe group consisting of

waeashrtsaent s a; said 1, 4- phenyl ene group ref ePeBIB20®/002735
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in the definition of E isignsubstituted or is

substituted by at | east one substituent selected from

the group consisting of. 5 substituents (3; said aryl
groups and said heteroaryl GedIMS referred to in the
definition f and ..a are unsubstituted or are
sﬁﬁ&f@?ﬂ?@@Fﬁﬂ“ﬁ?”P@gép'one substituent selected from

the group consisting_ef SubﬁtﬁaLﬁwﬂs (3; said
substituents a are seﬁ-cted frogrthe group consisting

of hal ogen atons, alk ( - ing froml to 4
carbon atons, al koxy ps havi gm 1l to 4 carbon

at ons, hal oal kyl groupg havi ng from t8%4 carbon

atons, hal oal koxy groupsS haying from1l to 4 carbon

atons, cyano groups, al kynyl~groups having from2 to 6
carbon atons, al kanoyl groupg having from1 to 5

carbon atons, cycl oal kyl s having from3 to 7

ring atoms, ‘heteroaryl groups, aryl groups, aral koxy
groups 15 having from7 to 10 ggprbon atomns,

aryl carbonyl groups, two adjacent a groups are

optwheneih Yyreprspenssia plagget grenp poa pPyidul grouet kyl ene or an
aIHiQ%Ienq chaip hav%pg %ég f-nﬁﬂrbon at ons,

ami MEPEPEER T At B1THR OF APRERHY §I¥Bps having from 2 to

5 G@fpRRentdh QBpheallkid %ﬂahp, groups having from1l to 4
carbon atons, am nosul finyl groups, am nosulfonyl

gr ®fpand R@dfndamngémlyp&prdgmdra)hyﬁbg&i a@imUPhalbgen BGm, an alkyl
from1l to 4 20 carbon atoms, nitro groups, am no

gr G, haviadeny 1dp duaeonataas P 295 erowy aype fremmy}itad carbon
fr t. 0.5 .6arb Xya r i '
fr o ShifoiEl By MnITNEY ook RUBE f BiloMlory group
hawHamggfffoml 1o 4 arbén a@RPMNCcyRNO @Boupadrkanihemaiboayl group ;
groups having from1 to 4 carbon atons,

al Kthand R4 lrdgpondentiyoregresem s hydrdgag afomoor arlalkyl gowmhdying from
at ons, alkanoylaninoa%kyl gy oups having from1l to 6 ‘
carlbtm4 sathes 26mp;nobBE randhR™ greups opky aadoiakd ypgepertto form an

al kanoyl (al kyl ).am.noal kyl oups having from 1 to 6
caﬁ@@&xgggwg%ﬁﬁnﬁggﬂ%fﬁémgg&gwgyI.and each al kyl part,
alh¥§§¥k£gﬂylanino groups having from1 to 4 carbon -
at ons, “nmono- or. di -al kyl am nocar bonyl groups having
from1l to 6 carbongator, nono- or H

di - al kyl am nosul ftn oups ha¥in N\frpﬁ11 to 6
car bon atons, nnno:yhfgéN-alkyla 'nosSffonyI gr oups

havi f to 30 &-ggrbon atong, aflenoal kyl groups
havrﬁngégﬁyé to 4 carbon atons, mono- or ’di -

RO represents an alkyl group having from 1 to 6 carbon atoms, a cycloalkyl group

having from 3 to 7 ring atoms, an aryl group or a’heteroaryl group;

X represents a methylene group, an oxygen atom or a sulfur atom;

said aryl groups have from 6 to 10 carbon atoms;

said heteroaryl groups are 5- 'to10-membered aromatic heterocyclic groups
containing from 1 to 3 heteroatoms selected from the group consisting of sulfur
atoms, oxygen atoms and nitrogen atoms;

said aryl groups and said heteroaryl groups referred to in the definitions of B are



al kyl am no groups having from1l to 6 carbon atons,
nmono- or di-al kyl am noal kyl groups having from1l to 6

wa@ 20050568 ons i n each al kyl part, aral kyl groupsT/IBE2e04m92735
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carbon atons, heteroaryl al kyl groups having from1l to

4 carbon atonms in the alkyl part, heteroaryl al koxy

gr sopbshanadney are spstitutest by atdeass enasehpbitycht siectedairpiyythe group
part and al.kyl sul fonyl am no groups having from1l to 4
carCBB%StH’tgoort}ﬁ?{bsi’gqu%s bstituents (3 are selected from

t hga@r PUBhERMSIeSErbR® réterr&at PG e AePiBiontdKE lis uBs QMR or is
having from™l to 4 carbon atons, al koxy groups havi ng

f r onbstitdted dbycar fest oat cubstitiealt geldeted fooupss lgeowpnepnsisting of
from1l to 4 carbon atons, hal oal koxy groups having

f r SHYSityeHtsABicar bon at oms and cyano groups; Wis a
pharmaceuti cal | y acceptable ester .prq-drug graup; W

P S S R A HoF O R0 4t Ry eCgBipnpbRE and
Si ' : i cal

el e o e R BTG from the
whef@iptonEstigpsfasbaiteendnfunsubsti tut ed 1, 4- phenyl ene

group. 15 3. A conpound according to Caim1, wherein:

E reidrabsiiipentyoiard sgdeer, fremethe sty epupisting gf baloggp aems, alkyl
| east Qne subst| ﬁgegte %lnea gn?sd kfor om(guhe 14Y28Reom 1 to 4 carbon
cor%‘?"g’tsitmﬁmé "Ny err?a’8 s ar’iél al’(%ﬁr d’lsouplélgha{)\?il ng

f r QfBrds, tidlshikyl %ﬁ‘é@%nhaﬂiMmHQQ th 4Ac£BP atonet, daRAKAK N Groups
to any one of aims 1 to 3,- wherein: B represents a
phdmyingdronpy 1o dyehrbgp @tqms, S¥ng gyperspalkynylseipsthayiggdpm 2 to 6
or | ﬁ}osupst i tyt ed @( at | east. one sybstituent seleg
 r SATICR GUPSH AR & WP B3VIBE OTh L £9 ¢ FaTHeL 4emss &V
subgtingUesthSS & @réngS alofs! BetefonBMN drt\esgaBY Eré GRS kisillioRY groups
hal ogen at ons, al ky 25 groups having from1l to 4
carhagimgdtaoms , to 4D kcasbpn giasesy sryeavhangyl growps, twogdipcesirthgioups are
at ons, l.oal kox roups having from1l to 4 carbon .

ot Sibonalangers gk LRy AP ST Shisdkaryf P Boyige 3 or 4
6 GafRMGthe EninStHBRY kb URRerlR \skdtps IHa0Mg1fré@ Do 5 carbon
carbon atons, cycloal kyl' groups having from3 to 7 ‘
r i ragprag, Giksylthive gronpsa hgtingyfoap s, to dacarbomnyatoumss amanes Koyl groups,

roups havi from7.to 10 carpon at , _aryl.carbopnyl
g0 AR BR RO oty hiingy Foyb eltafitl ardiet i ntofiagt © 4
t 0gatydR atdifs, nfkdyRNp&lakith& B®ups, carboxy groups, alkoxycarbonyl groups

having from 2 to 5 carbon atoms, alkoxyalkyl groups having from 1 to 4 carbon

f(}?l dgroups

atoms, alkylsulfonyl groups having from 1 to 4 carbon atoms, alkanoylamino
groups having from 1 to 4 carbon atoms, alkanoyl(alkyl)amino groups having from
1 to 6 carbon atoms, alkanoylaminoalkyl groups having from 1 to 6 carbon atoms
in both the alkanoyl and alkyl part, alkanoyl(alkyl)aminoalkyl groups having from
1 to 6 carbon atoms in both the al.kanoyl and each alkyl part, alkylsulfonylamino
groups having from 1 to 4 carbon atoms, mono- or di-alkylaminocarbonyl groups
having from 1 to 6 carbon atoms, mono- or di-alkylaminosulfinyl groups having
from 1 to 6 carbon atoms, mono- or di-alkylaminosulfonyl groups having from 1 to
6 carbon atoms, aminoalkyl groups having from 1 to 4 carbon atoms, mono- or di-
alkylamino groups having from 1 to 6 carbon atoms, mono- or di-alkylaminoalkyl

groups having from 1 to 6 carbon atoms in each alkyl part, aralkyl groups having



chai n having 3 carbon atons, alkylthio groups having
from1l to 4 carbon atons, and di-al kyl am noal kyl

w@emapsishkavi ng from1l to 6 carbon atonms in thepeld/kB2004/002735
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part; WO 2005/021508 PCT/ }Bg004/ 002735 190 said
heteroaryl groups referred to in the definitions of a

are unsubstituted or are substituted by al kyl grouE
haiony7 fe b@rﬁf!lrb%at@rr@ah%@ﬁalataﬂ% gramps haipgieuntto 4 carbon atoms

SR LR St e hSather BuMBouify Ronb et FbisgRibms in e

s UQ%&% BeRbnd® 91&@1@&1@&@5@% bhfips GEAHP O8N t4 EdtBorPitoms;
substituents a; said substltuents a are selected from

t heaxgrsobqntwmsﬂgte sajeatdd framafe gratpormsisahk pf halggemugpems, alkyl
havi ng from arbon at ons, al kox oups. havin

f 1 GRS boving 5ﬁ03§f\%ﬁg ot QLo S0 5 SapSE e Lgo 7 carbon
fr t 0 OURSo n

gr %uméés hﬂaa\l/?%#%@fér?&% f@ﬁ?go%oggt ons, ! Q{ Eﬂé %‘10;&0” Brotips
grmumsgm@mlhg)4cmhmdabnméndcaannmqmons cycl oal kyl

groups having from3 to 7 ring atonms, alkylthio groups
hav¥ iy Phasmadertisally acgemigfhie a%frﬁgo dge BIOKPY ami noal kyl
gr "HIRE dohoPrepF @Ry b s
a%ﬁlsthg?}gz ylli g?gﬁps, K ge thiazo @%&%ﬁgudgggﬁggglzlé%ﬁ v
gr@mp$hmmsﬁmazmnyhagpmHMSahﬂnﬁ@ﬁzolyI'groups, pyri dyl
groups, benzyl oxy groups, 15 phenyl groups or benzoyl
groups said thiazolyl groups, isothiazolyl groups,

iy Whefe@lps, imdazolyl groups.

%§¥+&&B%g§§ﬂ% ?é?#ed tggrn the definitions of a
areIzum&mbﬁtamuﬁﬁmmnnwdﬂelﬂumshntgnﬁm.by al kyl groups
having from1l to 4 carbon atons. 20 6. A conpound
according to any one of Clainms 1 to 3, wherein: B

[ £D E5ARhRaARRERY Lo BT0MA. QREIANAI |y substituted by
substituent ron1the group consi sting of
subSimmuBQHSaazbﬂamgwsugsmptu@mmmembﬁaebaebeem&ﬂuﬁmmnnmmed
t he roup consi sting of fluorine atq chlorlne

at orfEOm the FPPP Q?Q%%‘é‘g Oéﬁlﬁlygerg?tsaﬁsand@% &3Py haYipg from 1 to 4
trlﬂkﬂﬁhqﬂﬁﬁpoxy 25 groups, cyano groups, ethynyl
groups, . acetyl groups, cyclopentyl groups,
met hyl t hi o groups, dinethylan1noethy| groups, phenyl

groups, imdazolyl grou tionall ubstituted by
et GOMRRUSG FSCOTHIAE 49 Bt “eg)rf Sﬁﬂglsc}pttol%r‘f’i‘ﬂ%“ ‘substi t ut ed

36 R S Lo By one of G aims 1 to

6 whidrgeoup X wmspbeswed sr & substituted by at least one substituent selected
from the group consisting of substituents o; '
said substituents o are selected from the group consisting halogen atoms, alkyl
groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon
atoms, haloalkoXxy groups having from 1 to 4 carbon atoms, cyano grodps, alkynyl
groups having from 2 to 6 carbon atoms, alkanoyl groups having from 1 to 5
carbon atoms, cycloalkyl groups having from 3 to 7 ring atoms, heteroaryl groups,
aryl groups, aralkoxy groups having from 7 to 10 carbon atoms, arylcarbonyl
groups, two adjacent o. groups are optionally joined together to form an alkylene

chain having 3 carbon atoms, alkylthio groups having from 1 to 4 carbon atoms,

and di-alkylaminoalkyl groups having from 1 to 6 carbon atoms in the alkyl part;
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met hyl ene group or an oxygen atom WD 2005/021508
PCT/ 1 B2004/ 002735 191 8. A conpound according to any

woomsntis@ ains 1 to 7 wherein RL represents a POEIBgen02735

atom and R2 represents a h9@rogen atom 9. A conpound
according to any one of Clains 1 to 8 wherein R3 and

R4 5 independently represent a hydrogen atom or an

al k§did Geletqsryl BFPUR§ refeaRd 10 tpthe deé%artwﬁ OA{OpRFE . ungepstimted or are

Co R EOAL W pNe S0 Pl S BbIBacbe0, 8 ynerein

carbon atons and R4 represents a hydrogen atom 10 11.

A conpound according to any one of Claims 1 to 8
viherdecompaindeyseardngtie any onpeaf{ylhingr oigps, angreRa

represents a drogen atom . 12.. A conppound.accordin

o Brpogiranch Phenet g S sty SibrpER PRt uBRa e 68 from e
N_, oQ%p cofitlie dNs@Mstifledisi@@nd R6 represents an aryl

groﬁp 8pt| onal’ly substituted by hal ogen atons. or an

het edid anbskinghaup are k8lectdd donp tierptogccmisdting of balagan aoms, alkyl
of Clains 1 to 11, wherein R5 represents H_ N _| | 20

- COIQUPAhHNg AR 1Re 4 P WAADS APy 8FPuRsI@Yine from 1 to 4 carbon

oot ARSI LA L2950 RS sy v, aos

wheggiups Raving [freas @ntos6 chtblon Mtdifs, Rikadolyl grdupR Havinly fasm A to 4

02 ;ca?rlr;gn atoms, cycloalkyl groups having from 3 to 7 ring atoms, alkylthio groups
having from 1 to 4 carbon atoms, di-alkjlamjnpalkyl groups héving from 1 to 6
carbon atoms in the alkyl part, thiazolyl groups, isothiazolyl groups, oxazolyl
groups, isoxazolyl groups, imidazolyl groups, pyridyl groups, benzyloxy groups,
phenyl groups or benzoyl groups;
said thiazolyl groups, isothiazolyl groups, oxazolyl groups, isoxazolyl groups,
imidazolyl groups and pyridyl groups referred to in the definitions of o are

unsubstituted or are substituted by alkyl groups having from 1 to 4 carbon atoms.

6. A compound according to any one of Claims 1 to 3, wherein:

B represents a phenyl group optionally substituted by substituent selected from the
group consisting of substituents o

said substituents o are selected from the group consisting of fluorine atoms,
chlorine atoms, methyl groups, ethyl groups, methoxy groups, trifluoromethoxy
groups, cyano groups, ethynyl groups, acetyl groups, cyclopentyl groups,
methylthio groups, dimethylaminoethyl groups, phenyl groups, imidazolyl groups
optionally substituted by methyl groups, thiazolyl groups optionally substituted by
methyl groups, pyridyl groups or benzyloxy groups.

7. A compound according to any one of Claims 1 to 6, wherein X represents a

methylene group or an oxygen atom.



10

15

20

WO 2005/ 021508 PCT/ 1 B2004/ 002735 192 R6 represents a
phenyl group optionally substituted by hal ogen atons.

wd zosmeisespound according to any one of C ai nsPAT/IB20041002735

wherein R5 represents -COXH or 5 16. A conpound
according to Claim1 selected from 4-((1 S5)- 1- {
[ 5-chl oro-2-(4-fl uorophenoxy) benzoyl ] am no)
&t Ay kyinponwl accarding to 4ny [ofid of)Clhing{ 1 to 7 wherein R1 represents a
[5-ch|oro-2-(4-f|gorophenoxy)pyridin-B yl ] car bonyl }
am nbilegamdt¢bang Bi-aepresedts alltydgogeq r&)m.1- ( {
[ 5- chl oro- 2- ( 3- cyanophenoxy) pyri di n-3- yl]carbonyl }
am no) et hyl ] benzoic acid; 4-[(1S)-1-({
5-chl oro- 2+ (3-f L,uar noxy) Ryri.di n- 3-. ylo] carbon
i 'OSOQH%}P bagﬁ(];zrg}n% gog : 3’( %}é[ ?gglglf{l(? to’ '8l GALRH )ﬂ3 }and R4
[ 5- ciidepmdént(iBrep s &t QRRIRSIER Japth iodliafl -allcyl Roup having from 1 to 4 -
yl]carg%nyl}gﬁigo)ethyl]ggﬁzoic a(:id;Iziz}l--%(lpS)-l-g {
[ 5- cédrbeateme3- f | uor ophenoxy) benzoyl] amino }
et hyl )benzoic acid; 4-(( 1S)-1-{ '
[ 5- chl oro- 2- ( 3- net hoxyphenoxy) benzoyl ] am nol et hyl ) benz
ikC .aci d: - . ) -1- - . . 3
T° b AbtorrEra Shusss oy o A B ropresots an
et hy I | €l 54l -l 4 o
(5 cHFoRE0% (R fom USHGBREkss b B peagesggs  hvdrozen stom.
yl ] carbonyl } am no) et hyl ] benzoic acid; 4-[(1 S)-1-({
[ 5-chl oro- 2- (4-chl oro- 3-fl uor ophenoxy) pyri di n- 3-
yil] Aacdropyin}l awnndiigetonsy] ormebClaimesi io 8- yhereig) R regresents a
[ 5-chl oro-2-(2-chl oro-4-fl uorophenoxy) pyri di n- 3- '
y| | caeBuhgioup apdRiayrsesepis|adudpsics alid: ~ 25
4-1(15)-1-({ _ | o
[ 5-chl oro-2-(2, 6-di fl uorophenoxy) pyri di n- 3-

%12]_ g%r%%g%()gg% %%Cg{@ ﬁjﬁ?lo]n SPeRifs QQJ') 31, \f}ﬁfgréilnﬁs' x%pfegcnts

of ophenoxy) pyri di n-3
yl ] car bonyl %ganinboethyl]benzqﬂc acid; 4-{ (19)-1-[({

5-chl oro-2-] N hi azol -yrﬂphgn%xy]pyridin-s- 30
yl }carbonyl)aniNo]gﬁhyI }beRgoi Saci d;
-CO,H, ~N or O Oz ;and

RO represents an aryl group optionally substituted by halogen atoms .or an

heteroaryl group.

13. A compound according to any one of Claims 1 to 11, wherein RS represents

H H
% \/N\ N...R°
I, N S
N-n o O

-CO,H, or ;and

RO represents an aryl group optionally substituted by halogen atoms.

14. A compound according to any one of Claims 1 to 11, wherein RS represents

H H
”:HYN\ N___R®
N S
N~

-CO,H, or O O2 ;and
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WD 2005/ 021508 PCT/ |1 B2004/ 002735 193 4-[(1S)-1-({
[ 5-chl oro-2-(2, 3-di fl uorophenoxy) pyri di n- 3-

[5-ch|oro-2-(2,5-dif|uorongnoxy)pyridin-B-
yl ] carbonyl } am no)ethyl]benzoic acid; 5 4-[(1S)-1-({
[ 5-chl oro- 2- (4-chl or ophenoxy) pyri di n- 3- yI]carbonyI }

am pé oY ] 4
o b A e

yl ] carbonyl } am no)ethyl]benzoic acid; 4- [(18) 1-({
[ 5- chl oro- 2- 82 chl or o- 5- fluorgﬁhenoxy)pyrldln 3: 10

YIS} ¢ d tromaund arensdiag kyayies o6iCdaimsi ldo 14, vhersin R (epresents
[ 5-chl oro-2-(3- nethmlphenoxy)pyrldln 3- yl]carbonyl }
an1no)ethy|]bem§0|c acid; 4-[(19)-1-({

[ 5- chl oro- 2- (4 fl giS nethylphenoxy)pyrldln-S-

yl ] car bonyl am o hyl ] benzoi ¢ acid; 15

4-[((1@33H¢P({ _ L
[ 5-chl oro- 2- (3 5-di f | uor ophenoxy) pyri di n- 3-
yl ] car bonyl anm no) et hyl ] benzoi ¢ acid;-4-((1 §)-1- {

[1% cm ﬂg&na%c&r@thg E&Q{a?rﬁhes)@%bé)i?ﬁﬂﬁoyw ani no }

et hyl) oic acid
[ 5- Céh-l((dlS'}B-lﬂ-[i Eh]@F(ﬂﬁ-f(Mﬁ]@Dmpth)b)ebmﬂbmu]lo Jathiyhberzoic amd;

FtShZ‘lfﬂ @sg%%'i‘%sc orgi%r u%é%MBﬂ))’%‘é‘ﬂ?g’yl] am no }

et hyjﬁ? gl}ﬁn%)&hyl]t?egz&c L&dS) - 1- ({ -
or o- 3-chloro-5 fluorophenoxy)pyrldln 3

[y|5 ] cmcaswg [}5 dmrnfi’r@tctzwhwﬁmlmgpyrabn? 4-[(19)-1-(¢ |
C oro et enox ridin
yI]th%Bl?ﬂ?lyl iamgm)ﬁgy@qeﬁwlmgyzg. c ac?/dpy4 ((19-1- {
L5 chliser 21 (Sufodlis m&s@mmimwll ani no }

et hyl Ybenzoic acid; 25 4
[ 5- cﬂmmﬂnmal@ﬁuﬁﬁdhﬂmumzwphedoxy)benzoyl]anlno

e 2%41'[@353 oo g-Hop T by i din-s
yll C gl}w)aﬁ}méay&&la&azm c acid; 4-[(19)-1-({
[5-cC oro pyridin-2 yIphenoxy)pyrldln 3-
yl ] C‘ai((ﬁé'hy‘r{ [§ chlmm@-)(é{ﬂhytqpbm(ybhgnmlhmnno }ethyl)benzoic acid;
4-((18)-1-{[5-chloro-2-(3-methoxyphenoxy)benzoyl]amino }ethyl)benzoic acid;
4-((15)-1-{ [5-chloro—2—(3—chlorophenbxy)benzoyl]amino }Jethyl)benzoic acid;
4-[(18)-1-({ [5—chloro-2—(2,4-diﬂﬁorophenoxy)pyridin—3—
yl]carbonyl }amino)ethyl}benzoic acid,
4-[(18)-1-({ [5-chloro-2-(4-chloro-3-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl}benzoic acid;
4-[(18)-1-({[5-chloro-2-(2-chloro-4-fluorophenoxy)pyridin-3-
yl]Jcarbonyl }amino)ethyl]benzoic acid;
4-[(18)-1-({[5-chloro-2-(2,6-difluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid,;
4-[(185)-1-({[5-chloro-2-(3,4-difluorophenoxy)pyridin-3-
yljcarbonyl} émino)ethyl]benzoic acid,;
4-{(18)-1-[({5-chloro-2-[3-(1,3-thiazol-2-yl)phenoxy]pyridin-3-

yl}carbonyl)aminojethyl }benzoic acid;

} am no) et hyl ] benzoic acid; 4-[(18)F/1B20§4/002735
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30 4-[(19)-1-({
[ 5-chl oro-2- (4-pyridin-2-yl phenoxy) pyri di n- 3-

w@ bdosaziseyl } ami no) et hyl ] benzoic acid; 4-[ (18)F1B2044/002735

[ 5-chl oro-2-(4-pyridin- 4]$Bphenoxy)pyr|d|n 3 WO
2005/ 021508 PCT/1B2004/ 002735 194 yI] car bonyl }
am no ethyl&ben20|c 1'S)-1-

cid: 4-[(
[ 5- éH(bYd-d ?Sm8ﬁ1%ﬁg rﬁWFﬁﬂ@ﬁBﬂ"Bﬁ%ldln 3-

yI] zoic acid; 4-(( 15)-1-{
gﬁ?%ﬁg%lZ%§9§Lﬁﬁ9ﬁ&ﬁénoxy benzoyl]anino}ethyl)benzo

l C adqi( 1) - 15( {45-ch1d&)-2-12,§-difluorophenoxy)pyridin-3-

[ 5-chl oro-2-(3-chl oro-5- fIuorophenoxy)benzoyl]an1no

}et wuparb@rnélﬁr@m)s@wabem(qapda 1- {

R I

eth§n§ggﬂzgﬁc ggFﬁ Aﬁ 8%&%?9@%%?%@{9y ] amno }
>yBed “M%lﬂh@)@ﬂﬁy dtfzofb deid3- Y| bonvl

£§h E%62320|c ac|dMBlo i id3- yl ) carbonyl] am no }

[ 5- é« bDd-dl§- QhIQIQjH‘éthl?qu%éWQWPB@QNYm}fm@-}

| | d: 4-[(1S)-1-
V! SAFaBa A Bl AENZ 0 O 80 G gl (19U
yl ] qﬁ[(m)ny{ [3-cRBINDYBERBE]- M6£Up%eﬁ§dy§;yrﬂhl{ $1S) - 1- ({
| -

[ 5-chl oro-2-(3, 4-di chl or ophenoxy) pyri
yI]Uﬂﬁﬁbﬂ%ﬂﬁ@maﬁﬁﬂwﬂb@ﬁVKV@éhz0|c aci d; 4- [(1 S)-1-({

LS SRS AT RPN A 5 o (o

S) - S't]éz{rbonyl } ammo)ethyl]benzoxc acid;
[ 5- chl oro-2- §3 fluoro-4- nethylphenoxy)pyrldln 3-

y| ] 8dfbOriy({[J-chlpimnd Efingior baestvilpgheaexipyddingr a
phar ut i.cal.l t abl salt thereof. 17. A
conﬁgqﬁg @gPaxﬁg @gg eué% selected from 4-((1

S) - k=[({5)I5¢(ghlmon-24, &ﬂﬁﬂm&élﬂ&heﬂmyﬂmﬁmoyll am no }
ethylsben20|c acid;, 4-[(1S)-1-({

[5 UHp@b@“Qh@W“ﬁkﬁUHbﬁﬁ@ﬁﬁ¥y§pyr|d|n 3 25 yl]carbony
[ 5. Ch(,'f'gi)elt E[% cJ\]);?oro 3‘ ‘t:lugf ﬁer{()g(&ﬁenéo)ﬁ]{muno}ethyl)benzmc acid;

C an enoxy pyri
yl 1 aaqhony| [)sadm&@)ze(tzmydilhb&rmpﬁmox@wedzoyl]armno}ethyl)benzmc acid;

4-((15)-1-{[5-chloro-2-(3,4-difluorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-[(18)-1-({ [5—chloro—2-(3-chloro—5—ﬂuorophénoxy)pyridin-?a-

yl]carbonyl }amino)ethyl]benzoic acid; ‘

4-[(185)-1-({ [5—chloro—2—(3-chloro-2-methy1phenoxy)pyridih-3-

yl]carbonyl }amino)ethyl}benzoic acid;
4-((15)-1-{[5-chloro-2-(3,5-difluorophenoxy)benzoyl]lamino }ethyl)benzoic acid;
4-((18)-1-{ [5-chloro-2-(2,5-diﬂuorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-1(15)-1-({[5-chloro-2-(3-chloro-2-fluorophenoxy)pyridin-3-
yl]carbonyl}amino)ethyl]benzoic acid;
4-[(18)-1-({[5-chloro-2-(3-pyridin-2-ylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid;- |
4-[(185)-1-({[5-chloro-2-(4-pyridin-2-ylphenoxy)pyridin-3-

yl]carbonyl }amino)ethyl]benzoic acid,

4-[(18)-1-({[5-chloro-2-(4-pyridin-4-ylphenoxy)pyridin-3-
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[ 5- ct‘lgoro 2-

4-[(1S)-1-({ [5-chloro-2-(3-fluorophenoxy) pyridi n- 3-
yl ] carbonyl } am no)ethyl]benzoic acid; 30

wd 240608508 - ([ [ 5- chl oro- 2- ( 3- chl or ophenoxy) pyr Pci/mB2804/002735

yl]carbonyl } amino)ethyl J#enzoic acid; 4-(( 1 §-1- {
[ 5-chl oro-2-(3-fl uorophenoxy) benzoyl] am no }

et hyl ibenzm c acid; WD 2005/021508 PCT/|1B2004/ 002735
195 A C@{bogylgym@o)e{thyl]benzmc acid,;

L

[5 Cﬁ]&f&n?l‘}ﬁxﬂrdbbétl@ﬁ}beﬁzdlbd@ﬂODhenOXy) pyridin-3
] car bon am no) et hyl ] benzoic acid; 4- [(1S)-1-({
[ 5 chl@bbl z{{% ohlgroc?-£3-tnstly nwbwpyl&ﬁwngletsyl)benzow acid;

%"5] cﬁﬂgsg}{ é[% gﬁﬁro % %@%g{%ﬁ- rl‘]é%gf%am g:ienz%)llmplo eth(yi)benzmc

yl ] cgidponyl } ami no)ethyl]benzoic acid; 4-[(1 §)-1-({
[ 5- chl oro- 2- (2, 3- di f | uor ophenoxy) p ri din-3-
yl ] caf@&n¥A{(5- Cldmmbl%ﬁﬁyﬂqdmmovw)é@

4
o- RGP 1 b2 ansBP SNEAY Y P agino ethybbenzoic
yI ] caidonyl } ami no)ethyl]benzoic acid; 4-[(1S)-1-((
[ 5- chl or o- 2- (2- chl or 0- 5- fl uorophenoxy) pyri di n- 3-
yI ] c‘&[(ﬂ&h%({[}S Célmrﬁd)@t'hsim]eﬂmhm@xsép @Fﬁniﬁ [(1S)-1-({ .

2- h di n-3- 15 vyl bonyi
R T AT e

S-chf f 3-
R e T

[ 5- cﬁﬂ@r@nﬂ-}@@l@)@hﬂ]h@@l@ph@ldoxy) benzoyt] amino }

thc%}(gsg%g [%spiﬁm&zr SS%W@%P&X%’%%WF&H? am no }

'eth Q S) - 1-
y 1?&%21}%%%'@1]1% zdhe héidS) - 1- ({

or o- or o- 5-f| uorophenoxy) pyridin-3 |
yI ] c‘&{(}ié)’r%({[}s @mrﬂ@)(étiashlclﬂl@mm@(ymrmhn-& ((19-1- {
uoro @;)Xr}é) benzoyl ] am no }

ot o iRRE bRy loREae i

5- f i
v

[ 5- cHlaarkengl} e@ingdetaylibeszoreaeig! phenoxy) pyri di n- 3

or a pharmaceutically acceptable salt thereof.

17. A compound according to Claim 1 selected from:
4-((15)-1-{[5-chloro-2-(4-fluorophenoxy)benzoyl]amino } ethyl)benzoic acid;
4-[(18)-1-({[5-chloro-2-(4-fluorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]}benzoic acid;
4-[(18)-1-({[5-chloro-2-(3-cyanophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid;
4-[(1S)-1-({[5-chloro-2-(3-fluorophenoxy)pyridin-3-
yl]carbonyl-}amjno)ethyl]benzoic acid;
4-[(15)-1-({[5-chloro-2-(3-chlorophenoxy)pyridin-3-
yl]carbonyl }amino)ethyl]benzoic acid,

4-((18)-1-{ [5-chloro-2-(3-fluorophenoxy)benzoyl]amino }ethyl)benzoic acid;

zgyllargino} ethyl)benzmc acid;
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25 yl]carbonyl } am no)ethyl]benzoic acid; 4-((I1S)-I-
{ [5-chl oro-2-(3-nethyl phenoxy) benzoyl] am no }

weedwgloytsezoi c acid; 4-((1S)-1-( PCT/IB2004/002735

[ 5- chl oro- 2- (3-chl or o- 5- f 19for ophenoxy) benzoyl ] am no }
et hyl ) benzoic acid; 4-(( 1 5)-1- {

[ 5-chl oro- 25(62 6- d|f| uqQr ophenoxy) benzoyl.] am no }
et h)/} ﬁl@)@ﬂhﬁ[ chjgrog-(3- gt@owpm@xgs/ _eg[zoy{l]armno}ethyl)benzmc acid;

S S R o )

[ 5- chl c@ft@n?l—}(uﬂm&)dﬂlhﬂ]ﬂe@tcﬁ@hkﬁmoxy) pyridin-3 WO
2005/ 021508 196 PCT/ |1 B2004/ 002735 ;/I ] car bonyl }
ani o} @& hiA({Behsp-2-@dr¢ifluorophenoxy)pyridin-3-

4- di chl h di n-3
S RSB G 1 ensor ¢ aci a4 1 (18) - (¢
[ 5- chi@5p12f[6%nforéabl4odiapbepiedokp)pytidinn33- . 5

yl ] carbonyl } am no)ethyl]benzoic acid; and
4- [ (Bprbpnyl} amino)ethyl]benzoic acid;

[5-c 0 enoxy. i di n- 3-

1] CRl BRI e G kb SRR
pharyIRafshiIgahlng)ciegprhatt &cigal t thereof. 10 18. A
pharmaceuti cal conposition, which conprises a conmpound

acco¥ E{llﬁbli(ﬂ5a%hipf013r(8 Sodiflaprephenoxyipyridin-3or a
phar ut| z r%é%l?ﬁﬁ)%t aoklaé gClgaI t thereof, and a

sui t* y acCeptable carrier. 19. A

pharﬂﬁqspu(q@lchmapqst&llaastmiorbﬁ%nbm@m@ﬂt3 of a
di sease condition nediated 15 by prostaglandin in a

namwsﬂ]qamnsldwp@@bethmeem@mﬂ ses a therapeutically

ol o b P orp 2 O FREMRHI, PSRRI 2 oot o cal i

ther}qpfarboaplqa@ms)getm}apieﬁz(ﬁ&]a@aaceut| cal | y accept able
carrier. 20 20. A pharmaceutical conposition according

to ct-Hilf-19{ rrdtaso2H@ Sadislearophenpxy)pridin-3nf | anmat i on,

?g: e)E ﬂrg}l{'ﬁl'gg%r?nn%ﬁeﬂg,ﬁﬁ) n?tl 5(gldart hritis. 21. A nethod

I ' Sease condition nedi ated by

pr os4-gakang{fchlb-2-a2, Mlﬂﬁﬂrda;ﬁﬁné@btﬁfzbyl]élhﬁin@&hthyl)benzmé acid;
onpri ses adm nisteri n% to said subject _a

t her&fl@&t-1d &i-FRlowr3- é%‘h vblomﬁmn@wberaow%mme hethyhbenzoic acid;
<EC0L 58 BRI ey by
yl]carbonyl} ammo)ethyl]benzmc acid;
4-((18)-1-{ [5-chloro-2-(3,5-difluorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-((185)-1-{[5-chloro-2-(2,5-difluorophenoxy)benzoyl]amino }ethyl)benzoic acid;
4-[(18)-1-({[5-chloro-2-(3-chloro-5-methylphenoxy)pyridin-3-
yl]carbonyl }amino)ethylJbenzoic acid;
4-((15)-1-{ [5-chloro-2-(3-methylphenoxy)benzoylJamino }ethyl)benzoic acid;.
4-((18)-1-{ [5-chloro-2-(3-chloro-5-fluorophenoxy)benzoylJamino }ethyl)benzoic
acid; '
4-((18)-1-{[5-chloro-2-(2,6-difluorophenoxy)benzoyl]amino }ethyl)benzoic acid,;
4-((15)-1-{[(5-chloro-2-phenoxypyridin-3-yl)carbonylJamino }ethyl)benzoic
acid;

4-[(185)-1-({[5-chloro-2-(2,3-dichlorophenoxy)pyridin-3-
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22. A nethod according to claim21 where the diseases
is pain, inflamation,. osteoarthritis or rheunatoid

wa@edosn2tsns. 30 23. A conpound accordi ng to anyPONEB20§4/002735

claims 1 to 17, or a pharlngéceuti cally acceptable salt
thereof, for use as a nedi canent. WO 2005/ 021508

PCT/ 3R thviBen A .use 'of a conpound
accg?]g%%géﬁlg%nyﬁor@ of ?ﬁ%\%ﬁjﬁs 1to 17, or a
phardaftoul-{ {§8chpra2 B gtdadilerophérioxlyjpgridof3- i n t he
manuf act ure of a nedi cament for the treatnent of a
di seAlsarberd Rrpinglsthytl9ena0sadds prost agl andin in a

ma i &n | €612 <2 ding to claim?23
or mﬁg?%’z&ﬁﬁg@é&? tg?é’sﬁlﬁ%héérg gﬁ‘f%s&gg)?ﬁ?hﬁn%f | ammat i on,
ost goRAbDBIYl} drfinOYethylideimmioaddd;anthritis. 10 26. A
conbi nation of a conmpound of the fornula (I

1), as
def i9n8Sr h(@darnghisre24$-ThipE-fgnethylptenoy nipyadisther
phar logical | LYe. t. 27. A compound of the
for ﬁgar%?&ﬁ;E}Iﬁl&%ﬁg’ﬂ%&%ﬁ%?&v\her ein A represents a
phenyla phh@tte@icaBy potepile sgit tepsof. B represents an aryl
group or a heteroaryl group; E represents a
1, 4- phenyl ene group; 20 R1 and R2 i ndependently
Lepresen h : t .
1R S A H SR B8 Bal BS 3 o A o
havi g 6f eiinds 1 ao4l7, Car hophaainaceusicallyhadceplaki¢l safr he@of, and a
having from1 to 4 carbon atons, a hal oal koxy group '
havi sHitableprmaceuticaly pessptallesidgiera cyano group or an
am nocar bonyl group ; 25 R3 and R4 i ndependently
represent a. hydrogen atom or an al kyl group having
fipo nAg)hbﬁndkeﬁt@d’ab@cbmpdsﬁmiﬂ fobtheRtkathi¢ht B4 agliRugscomitiohénediated
joined together to forman alkylene chain havi n% 2to
6 cabPbherstzkrdin N0 200ERRISHDIEETVhBR 0Dy 35he

effective amount of a compound according to any one of claims 1 to 17, or a

rapeutically

pharmaceutically acceptable salt thereof, and a suitable pharmaceutically

acceptable carrier.

20. A pharmaceutical composition according to claim 19 where the disease is

pain, inflammation, osteoarthritis or rheumatoid arthritis.

21. A method for the treatment of a disease condition mediated by prostaglandin, in
a mammalian subject, which comprises administering to said subject a
therapeutiéally effective amount of a compound according to any one of claims

1 to 17, or a pharmaceutically acceptable salt thereof.

22. A method according to claim 21 where the diseases is pain, inflammation,.

osteoarthritis or rheumatoid arthritis.

23. A compound according to any one of claims 1 to 17, or a pharmaceutically

acceptable salt thereof, for use as a medicament.
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198 Ra represents an al kyl groups having from1l to 6
carbon atons or an aral kyl group having from7 to 12

wa@ 200501568 ons, X represents a mnet hyl ene - gr oupPCHEIB2004/002735
oxygen atomor a sulfur atgm said aryl groups have
from6 to 10 carbon atons; 5 said heteroaryl groups
are 5- to 10-nenbered aronatic heterocyclic groups
containing from1l to 3 heteroatons selected fromthe

[LOWP consi g S at o n nd

%ﬁtgoﬁéncgtonﬁﬂg% E&xf&ngo%’gﬁﬁngéigﬁd %I?£$52Tyﬂ7 or a
gr Wmﬁ@dﬁéil%c&@tﬂﬂe Ezﬂﬁth@&fof MNhtth® ABin@factBreddea medicament for
unsubstituted or are substit ut'ed by at |east one
subtse ma@aﬂnt oblaghiscask ¢ongitianhaediatedPy nostepiandistin pgmammalian
subs ents a; said 1,4-phenylene group referred to
i Em efinition of Eis unsubstituted or is
substituted by at | east one substituent selected from
the group consisting of substituents R, said aryl
gbodpse acnpréing tb tleme 2P ar glaing 28 wphere dicedisease ts@aim inflrgnmation,
definitipns of h §n§ £§ .a are unsubstituted or are
sub®Y§ HS%V'QPnTg S Hé substituent  selected from
the group consisting of substituents (3; said
substituents a are selected fromthe group consisting
@b. Aalooderntian ofrs compRyid ofghe tfmgmlm(lb reg defioed M any ape of claims
car at.ons, al kox ro vin roml to 4 carbon
at offgg 258 hﬁ&xﬁ’ha&i‘%‘t?g%glﬁg@.aﬁ i ?%r# 1 to 4 carbon
atons, hal oal koxy groups 20 having from1l to 4 carbon
atons, cyano groups, al kynyl groups having from2 to 6
Cdr benmpoomrdof the kamola (Uyr oups having from1 to 5
carbon atons, cycloal kyl groups having from3 to 7
ring atoms, heteroaryl groups, aryl groups, aral koxy
gr oups haV|ng from?7 tQ)lgscﬁnbon atoms, aryl carbonyl
groups, two adj afent al| greups _are optlonally j oi ned
together to forman 3§ al kenyl ene chain 25
having 3 or 4 ca Q ar bonyl ~groups,
al kenyl groups ha g from?2 ©@sRdN at ons,
al kyl t hi o group aving/from1 to 4 carbon atons,
am nosul fi nyl groups, am-posulfonyl groups, hydroxy
groups, hydroxyal kyl ps having from1 to 4 carbon
atonms, nitro groups, & groups, carboxy groups,
al koxycar bonyl groups having from2 to 5 carbon atons,
al koxyal kyl 30 groups hayjmpg from| to 4 carbon atons,

al kyl sul fonyl groups having from1l to 4
wherein A represents a phenyl group or a pyridyl group;

B represents an aryl group or a heteroaryl group;
E represents a 1,4-phenylene group;

R! and RZ independently represent a hydrogen atom, a halogen atom, an alkyl
group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4
carbon atoms, a haloalkyl group having from 1 to 4 carbon atoms, a haloalkoxy
group having from 1 to 4 carbon atoms, a cyano group or an aminocarbonyl
group ;
R3 and R4 independently represent a hydrogen atom or an alkyl group having
from 1 to 4 carbon atoms; or R3 and R4 groups may be joined together to form an

alkylene chain having 2 to 6 carbon atoms;
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carbon atons, al kanoyl am no groups having from1l to 4

carbon atons, WO 2005/021508 PCT/|1B2004/ 002735 199
wa@bdoanobg al kyl ) ami no groups having from 1 to BCTEB201002735

atons, al kanoyl am noal kyl98gr oups having from1l to 6

carbon atons in both the al kanoyl and al kyl part,

al kanoyl (al kyl ) am noal kyl groups having from1 to 6

carRi‘can’alsetmﬁﬁsan dlkyligenups hheing floan bya 6 aar@oR a@Msalriagaralkyl group

art,. alk Iamno groups having from1l 5 to 4
th‘GH QPM% %?‘% 4O "2l kyl ani nocar bonyl gr oups
ha\x fégrefsérﬁgna heliy1&he g]’i@\fpbﬁﬁ]oﬁﬁ ABtorBN@sulflr atom;

di - al kyl am nosulfi nyl groups having from1 to 6 carbon
at cas aryhgmudelavajﬁrOIaIthyllémhrb@sutldrm:yl groups havi.ng

fromlto arbon ato rou avin
f 1 SR IhE oAt OO Bors © nRETB; aRmapF gyl groups

gf %Hpélnmg/frsﬁ { fPBhdtetutdng #1898 &bRIThe gHORP o sting of sulfur
di -al kyl am noal kyl groups 10 having from1l to 6 carbon

at camsns ox gzeo tahkand maegen agomad; Ky | gr oups haV| ng from?7

to 10 rbon atgns,, hetero | al k
1 ad a%‘rﬁ?ﬁ‘? aélgléﬂjél tieﬁeri)%la gl{épﬁ/f&%‘%{ to1 the e 1n1§ons o%rg are
hehﬁglﬁﬁﬁbﬁkﬁﬂ A&%s&@m&a B 109 drediibdiithéht4eSAER@dm the group
atons Int koxy part and al kyl sul fonyl am no
gr@umisthxg\dflsgbsftm@nmnto 4 carbon atons; said
substituents (3 are sel ected from he gr lﬁ}ri) consj stlg?

I‘S or is

of SA| lo@r@herail%ﬁs%mlaa fefgrredytg lgrtaﬁﬁg LT 9f B isginsybstignt
car, I%%ﬁ&@ g@l ﬁtﬂeléﬁxéfneggﬁﬁaﬁxeﬂﬁ\é!?l@&eé Fedth Lkt Q1 %Bxlpsq)ﬂmg of

at onme groups having from1 to 4 car

at Qusstitibatso®| koxy groups having froml- to 4 carbon

atons and cyano groups; .with the proviso Rl and R2 do
notsaidepylaseuyts aad kaid hogerry tzoonps irefietrtd reinuthe ;le,-ﬁnmonsa)f RO and
phar maceutically acceptable salt thereof. 20 28,

e Sitatg cfrovwbanzurqdq by atgeasgpne i el rom the

ér(%%up ceornglstmgotrsugsrtﬁ&e% g 2 phenyl group or a pyridyl

said substituents o are selected from the group consisting of halogen atoms, alkyl .
groups having from 1 to 4 carbon étoms, alkoxy groups having from 1 to 4 carbon
atoxhs, haloalkyl groups ha'ving. from 1 to 4 carbon atoms, haloalkoxy groups
~ having from 1 to 4 carbon atoms, cyano groups, alkynyl groups having from 2 to 6
carbon atoms, alkanoyl groups having from 1 to 5 carbon atoms, cycloalkyl
groups having from 3 to 7 ring atoms, heteroaryl groups, aryl groups, aralkoxy
groups having from 7 to 10 carbon atoms, arylcarbonyl groups, two adjacent o
groups are optionally joined together to form an alkylene or an alkenylene chain
having 3 or 4 carbon atoms, aminocarbonyl groups, alkenyl groups having from 2
to 5 carbon atoms, alkylthio groups having from 1 to 4 carbon atoms,
aminosulfinyl groups, aminosulfonyl groups, hydroxy groups, hydroxyalkyl
groups having from 1 to 4 carbon atoms, nitro groups, amino groups, carboxy
groups, alkoxycarbonyl groups having from 2 to 5 carbon atoms, alkoxyalkyl
groups having from 1 to 4 carbon atoms, alkylsulfonyl groups having from 1 to 4

carbon atoms, alkanoylamino groups having from 1 to 4 carbon atoms,
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25 E represents a 1, 4-phenyl ene group; Rl and R2
i ndependently represent a hydrogen atom a hal ogen

wa@t@ms2Ems al kyl group having from 1l to 4 car bPCT/E200M002735

an al koxy group having frpw.1l to 4 carbon atons, a

hal oal kyl group having from1l to 4 carbon atons, a.

hal oal koxy WD 2005/ 021508 PCT/ | B2004/ 002735 200 group
havalkepofdkyllamioo 4 grappon havimgs, framrcydno tgr dup aarboan atoms,

RSB o7 SR e SR Tuh o PRGRRGBTRS st ghe alkanoyl
fT omataty? pdrt CAKABP (R ANEninOX1k : rﬁﬂﬁ HR4inGRRS (I®Ycalfon atoms

joined together to forman 5 yl ene chain having 2

t 0 i6 botr the alkaneyiend Rechradipyl @ nalkylawl fanyleyting gmwps having from 1
having from1l to 6 car bgn %tglrrs or .an gral k%h glro%p
haVPrigCHPeRmPISo TS50 3F AbAIR FoRocerony L sPuRt hrdng tom 1 to 6
hal ogs 4605 makb-HrkAABSHNLIRINIEN 5 MabAY! fish fir 8™ darbon

to 4 carbon atons, an aryl sul fonyloxy grou
optdtoms| thyncs W sii-alkylaedndsylfamyledriyps gvogpromd twa carbon atoms,

from1l to 4 carbpn . ataqns, .a hal oal kanesul f onyl oxy .~ )
gr _cﬂi’bmﬂ%uﬂ'ln%rof‘?soﬁﬁwi“& oy 1ot dﬁﬁﬁl“oﬁ@m&r monfyy, Pp di-glkylamino
aci ?ﬁ&ﬁ @%‘ﬁ% fBROYRe 6 ahrflod oforRSRYlLNG &[Marhglfogﬂ(grlegmups

to inition of E1s unsubstituted or |

subsivirtgured bty Gadarbaamome ire eshbmskyl tpagnarabkyl goupsdhdvimgfrom 7
the group consisting of substituents (3; 15 said .

subetfy @tczr@s,il?ts%é@ﬂ%wﬁowsmlmér@?adgiea%@rléfqugm the
of E}Ll%ﬁ,r‘hél‘érgﬁ'f?lall@)'x§§rrou WAVIRE FRAY i 19 41ch@dh hids # the alkoxy

carbon "atons, al koxy. oups having from1l to 4 carbon

at opust, anldallioddukiphylgmonepgots\tian g gf framl 1o #@arboa atdyom
at ons, hal oal kgxy groups_having from1 to 4 carbon

at o sRetiEgh o erlgsicd fipmihe KeoupropHsineref hyiRperatare, alkyl
0ot RSP PAASARR 2 B, SR SARBOURL R PR+ ton

r epstedenhigoAky heoyds havinyp from d y4 icdstongatomp, halbalBoxy groups
represents an aryl group or a heteroaryl group;
having from 1 to 4 carbon atoms and cyano groups;
with the proviso R' and R? do not represent a hydrogen atom simultaneously;

or a pharmaceutically acceptable salt thereof.

28. A compound of the formula (II):
O Rr3 R

R'
M

N
L1 COQRa

R2
iy
wherein A represents a phenyl group or a pyridyl group;
E represents a 1,4-phenylene group;
R! and R2 independently represent a hydrogen atom, a halogen atom, an alkyl
group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4

carbon atoms, a haloalkyl group having from 1 to 4 carbon atoms, a haloalkoxy
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E represents a phenyl ene group; WO 2005/ 021508
PCT/ 1 B2004/ 002735 201 Rl and R2 independently

wo epsesent a hydrogen atom a hal ogen atom anPel/kB2004/002735
group having from1l to 4 260r bon atons, an al koxy group
having' from1l to 4 carbon atons, a hal oal kyl group
having from1l to 4 carbon atons, a hal oal koxy group
havarﬁ@p PRYAE 1frqna) hto ér%bpnatﬂ@ﬁﬁ ALYRYA RSO 8LFN oarmlawarbonyl

8%?[ bonyl 5 group ; R3 and R4 independently
pé} ht a hydrogen atom or an al kyl group having

fm@ éncﬁ QA rﬁeé&e&ngx sefft’a d@g%eﬁig;ﬁgl aﬁsﬂmégrgﬁ,t having

j oi ned toget tofo y avin

6 C@&QQQO atdam%n a%_?nsr &P RéSa%EltI@‘ Noupd may bé\l}omed'\io%&her to form an
CO2H, N or 02 R6 R6 represents an alkyl

gr cikoyléravdhai kummtot&xaﬁ)mmt@oﬂ atoms, a cycl oal kyl

grou having from3 to 7 ring atons, an aryl group or

a het epresents agalspgrovpsrhayingdeamd tg 6r¢éthwlaé¢res ofr anugpalkelrgroup
oxy | fur atom said aryl groups have

Vé’gtafl{)o%qgé?%r ODEORE: 15 said heteroaryl groups
ar €L 'Sreptlentd aNRNBRh edo@! @H&.‘ll{aﬁeﬁﬂoﬁﬂ@ﬁy%'rd)l.g; ﬁmyg)qsrom 1to4

contalnlngfromltOB het er oat ons sel ect fromthe
gr m@@o&tgms,t anngybﬁlf@mlqwr grogp @n@onaélwgbwtmedrby analkyl group
i.d het eroar

nitro S

or g estadnaa enatint, «deR e fofoR g p g AR from 1 0

unsaigbid MbRd oPh badoRicskRBE (DEHSGLrélp; at | east one

substituent selected fromthe group 20 consisting of

subwid i.dephenylene group referred to in the definition of E is unsubstituted or is
substituted by at least one substituent selected from the group consisting of
substituents [3;
said substituents B are selected from the group consisting of halogen atoms, alkyl
groups havihg from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon
atoms, haloalkyl groups having from 1 to 4 carbon atoms, haloalkoxy groups
having from 1 to 4 carbon atoms and cyano groups;

with the proviso R! and R? do not represent a hydrogen atom simultaneously.

29. A compound of the formula (I):

R 0 g3 gt
NN
H
X R
R2 .
¢y

wherein A represents a phenyl group or a pyridyl group;
B represents an aryl group or a heteroaryl group;

E represents a phenylene group;



10

15

20

25

. aI lhaviog e

sai d phenyl ene groups referred to in the definitions
of E are unsubstituted or are substituted by at | east

woo®se238s i t uent sel ected fromthe group consiBCT/IRRO@H002735

substituents (3; said arybigroups and sai d heteroaryl
groups referred to in the definitions of R6 and 25 a

are unsubstituted or are substituted by at | east one
sulRdt idduRAtindepbmizndy répresent hehydgigen mtaons ihalogery awin, an alkyl
substituents R said substltuents a are selﬁfted from

t h@r@wolupdntgoﬁgms% i'Ag EATOPRRIGER 28t BREY SIORD1NaVigedr 1 to 4
ha Vil
fré%'%%n . & Hefoaflof H A o {1 aioR R A Bhikony

fr lﬁaﬁlnﬂg cambonoat eambon habms! k@yyno gmupSorWﬁ ammocarbonyl
20 5/ 21508 PCT/ |1 B2004/ 002735 202 having from1 to 4
cargﬂml? ,atorrB cyano groups, al kynyl groups having from
E% rbon at ons, al kanoyl groups having from1l to
rHtS’n

tlaql@en%fy@r/daprﬁwm aghls@m%enhaéwn@r 31} gty grogp having

et er oar 0 ar ar al kox
G GOEb it FHECT Ry o B 26 B it o U JORieg PRI R form an
gr %H@fenekmnﬁ%agg% 6@alodhRMRS are optionally joi ned
together to forman alkylene or an al kenyl ene chain

hawWngndscks 4 carbon at ons, am nocar bonyl groups,
al keny? groups havi ng from 2 to 5 carbon atons,

al kyl t hi o gr Qups V|ngfro 1Hto4carbon at ons,

am nosul finy s, wﬁ{‘%} RS groups, hydroxy
groups, hydroxy kyN groups hav ng from1 to 4 carbon
at Q@,yNi tro groups, agjno g@oup 2 carboxy 10 groups,

al koxycar bonyl groups havi ng from2 to 5 carbon at ons,

al lroxyplekans axgilﬁylrg&o&;auam@ fron b 6 earbort abhrNa efcditlkyl group
al kyl sul fon% roups having from1l to 4 car bon at ons,
3 8m pONsay) HYl groBprP1 2 hejepapA BEWR: at ons,

1§H¥e§%n%ls !'§ Xle} 3{%( %O&{pg%ﬁ) ﬁ%@é\é orﬁg OI 5 9 L?%’ atontl o6

ons, groups having from1

tosﬁld ?ﬁ)’hp@h@i@frd)rﬁ atba()&hib@ﬁa;dmsand 15 al kyl part,
al kano | ) am noal kyl groups -having from1 to 6
cassién %t@r@ gﬁoumhéreaﬁké%ogﬂ mgmAered ciror1aky | hefrgpeyclic groups

al K t%l%hl:ggf}gmafqong hg{eg&i? mg@\ﬁ:& %rog{qh% %&B) c%n%%hgfg 3f sulfur

or d am noca

f r thnhs bRyden GO naﬁr@geﬂ atdfﬂﬂ’jO- or
di - al kyI am nosul finyl grou having from1 to 6 carbon

at opg, arylrespups 3(§‘F1 saidfeﬁtfkryma q@sgmerf@rﬁdl togp s defaienspf B are
{1 SMhebslifid) GAEIMALEIy £ fBroRb LI RS] BB AY group

ons nono-
consisting of substltuents o

said phenylene groups referred to in the definitions of E are unsubstituted or are
substituted by at least one substituent selected from the group consisting of

substituents [3;

said aryl groups and said heteroaryl groups referred to in the definitions of RO and
o are unsubstituted or are substituted by at least one substituent selected from the
group consisting of substituents [3; ‘

said substituents o are selected from the group consisting of halogen atoms, alkyl
groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon

atoms, haloalkyl groups having from 1 to 4 carbon atoms, haloalkoxy groups
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groups having from1 to 6 carbon atons, nono- or
di - al kyl am noal kyl groups having from1l to 6 carbon

wa@r@s®2isos t he al kyl part, aral kyl groups havi npCT/IBE20047002735

to 10 carbon atons, hetepgaryl al kyl groups having
from1l to 4 carbon atons in the alkyl part,
het er oaryl al koxy groups having from1l to 4 carbon

at BAWNE fophbtogt kBRYA atoBs R0 BTovas.kYEY] $eRBA kavingorom 2 to 6
havi bon atoms: Sai
R R A S T

of shalpeMinatedB 3 &l K¥ing e@éxﬁunfqté}a&?ngroﬁ];{szrﬁrﬂl r@ufk, aralkoxy
carbon atons, al koxy groups having from1l to 4 carbon

at gnsips havioglfkonh Tgtool{bsarhaw iatognst aomeatbanyl gravps.biove adjacent o
atons or hal pal kox ou having from1l to 4 carbon .
at GFRYPY rarec%{waa@f Bﬁﬁﬁf Oghig 0 OBH%WA@E@R% ¥ yﬁeny?ene chain

ac | & 4835 REmS UelinGARRAYNroupL ali@nyl i 2.
phglrgamggguotqi callﬁ{il acI{:lept a%l e salvt grioﬁlgzr’eof .nyv%ouPS having from

2006/ D2bbft REOY, BARPUIIQ0Z08ps H@Bg3dromA kawpdupnabon atoms,
accordi ng_ to Caim?29, \A@ﬁre' n E represents an

unSRIsP e £reURs: PHBIRGTHINEY Y BsoHpS: SWIrRYe @RtbEn dydroxyalkyl
i‘c%?%%k 'Tﬁvitng £ MA D cal¥B! KbMAs Snifrol Blﬁﬁs?,' %H{ilz% groups, carboxy

enyl ene group substituted by a east

. sulgsdups uakbxwetbeaylegroups davinpdrgn dupo Sormbat argnspfalkoxyalkyl

Eglrggcglr%rs] él?{l)lg% ro?nnij t(gjl lél'iégrlbog ra?ol%xg)ss, aH(%Ysiuﬁgn)ffl rg?(l;rl]lp]é htagiré from 1 to 4
carbon at(')ms,} alkanoylamino groups having from 1 to 4 carbon atoms,
alkanoyl(alkyl)amino groups. having from 1. to 6 carbon atoms,
alkanoylamindalkyl groups having from 1 to 6 carbon atoms in the alkanoyl and
alkyl part, alkanoyl(alkyl)aminoalkyl groups having from 1 to 6 carbon atoms in
the alkanoyl and each alkyl part, alkylsulfonylamino groups having from 1 to 4
carbon atoms, mono- or di-alkylaminocarbonyl groups having from 1 to 6 carbon
atoms, mono- or di-alkylaminosulfinyl groups having from 1 to 6 carbon atoms,
mono- or di-alkylaminosulfonyl - groups having from 1 to 6 carbon atoms,
aminoalkyl groups having from 1 to 4 carbon atoms, mono- or di-alkylamino
groups having from 1 to 6 carbon atoms, mono- or di—alkylaminoalkyl groups
having from 1 to 6 carbon atoms in the alkyl part, aralkyl groups having from 7 to
10 carbon atoms, heteroarylalkyl groups having from 1 to 4 carbon atoms in the
alkyl part, heteroarylalkoxy groups having from 1 to 4 carbon atoms in the alkoxy
part or alkylsulfonylamino groups ﬁaving from 1 to 4 carbon atoms;
said substituents P are selected from the group consisting of halogen atoms, alkyl
groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon
atoms., haloalkyl groups having from 1 to 4 carbon atoms or haloalkoxy groups
having from 1 to 4 carbon atoms or cyano groups;
or a pharmaceutically acceptable ester of such compound;

or a pharmaceutically acceptable salt thereof.
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30. A compound according to Claim 29, wherein

E represents an unsubstituted 1,4-phenylene group.

31. A compound according to Claim 29, wherein
E represents a 1,4-phenylene group substituted by at least one substituent selected
from the group consisting of halogen atoms and alkyl groups having from 1 to 4

carbon atoms.



