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WD 20081122784 PCT/ CB2008/ 001201 QUI NOLI NES AND

THEI R THERAPEUTI C USE Field of the Invention, T
WOPdAt®n relates to a class of quinollne c%%ghﬁ"aé’“lm

whi ch are |igands of the CRTH2 receptor
(1=henpattractarit Recept or - honol ogous nol ecul e
expressed QUINOLINESeA® THES THERAPEUZ)C USEd their use
in the treatnment of di seases responsive to nodul ation
Fieldrof ey AER@Bept or activity, principally diseases

Thib &Wiehbraredtedkd btk ofl@fdmmpwnagmmem lighhigs of the
i nvention %I so rel ates t hat cl ass

CRY hemCh R pas i RerePRa ora B TPlAle c3nestad T
HeiE@re Bblisl @pga@k @in@ URgir tudet iR ethk Nv@ihednofVBiséases | ﬂespcimﬁe to

nown to an i ortant role in_all
mopHigtie OF SEFT s BoPIORAStiaH PHiePnaly lisRaset Taviarbsiongicant
mﬂ&ﬁﬁk‘aﬁfn@ ESmp&ieah TS ifVeRtiGHThIBE relhtBs kP hévek Akfnbers of that class

cyt okines, rost@apg andin D2, etc (Boyce; Allergy
of liggpggandphaemacesitierl comeositions geytaininghiR.-agl andi n D2

(PGD2) is the major netabolite produced by the action

of 15 cycl ocoxygenase on arachadoni ¢ acid by nast
_mm&wgw djt to allergen challenge (Lewi s et
Ma@ﬂ celt%’aré "KHH\W o plal 9BRimpbAlat bR2iA-dRRI0 and imMase RRPBnses

shown PGD2- production is increased in patients
thrwghhthgy@[e@ﬁe ©of @gpr@@@ft gis p@dv@meﬁ;ch asNhus@ﬁme, lgukotrienes,

fes, &&%&ia&ﬂﬁ Da,lét@QBéW)Aue@y'@ét&h@ Firbe. nE@MS 25, 27=-30)

Nacl eri o et_al Rev. Res S.
Pr«smas@m D (APt Sahe meich, mesBPe i y@f@ﬁiuceﬁe% g ctcton o

cyc%Hx%gena%@ 8 ,ara'@ﬁdonw &lc?Qy %\%3& ce'H@ Pﬁr'esﬁinsé ko awbrge dh%ll@)ge

82, br onchi al
(Lepidu et aY Jet’mﬁlU“O'N 19§gg|129 3! 62%1@3” 1’95@ bagrs sh %b%@é}%[)?
prddbé’adﬁt s %crea%% uRSMIenBQEIEH §ystéﬁ|u§ mastol;?@&s (ﬂét?arts N. Engl. J.

126

Mefig G BBOL15, SAGLEAD). Mginie iits GRPLHS el Ay Hav. Bpdeiry Dis.
1943, |198%§S7Qo|2:18rolwmtaohtmr? @W&ynda-seaﬁﬁ@ect&@h}g , @113, 179-

effects I ou ec
18%; olfengb)et Alclepiigray (Bpt dngpnay 19 . %Be%ﬁ)erhm@@f)ast ma
(MdPBPet 10, EnlﬁQllMeaS%QQ madadmmmhmrmat tAma ReanRespir. Dis.,
19§§%e ; o%rb‘;\&%a g%)lueipml EI q?%wgﬁrg&gﬁéggggﬂ é%hgw( &{8) and
urtibgr_@(t-l%ﬁi@y et FFnAliiergy Bu@stngnandlga$ hm,; ak®#61)EBGBRMediates
Cl
t aflges AN gy ScePidt By (of Lk rechBk i St giol Them.
19@6; ;zemﬁ 38910-PE¥3IB) ahd ithe che@neftrastant reegptdranomolngnes imciledule
effects t O T,

exirgssinn Ot THRLohea O ol EoR L et oS8 168 gisee
Pofve i Fabsthgldnding lhuekel. Eesat. Gatm fAlcmlmﬁlOBo@Q, 138485 Therefore, it
hagJ e Ec':sltaateg%?alltréggﬂs Ithait affA om?gthtey&%cts WB&% Q?It? Perceptors

may have beneficial effects in number of disease states.

The CRTH2 receptor has been shown to b'é expressed on cell types associated with
allergic inflammation, such as basbphils, eosinophils, and Th2-type immune helper
cells (Hirai et al; J. Exp. Med., 2001, 193, 255-261). The CRTH2 receptor has been
shown to mediate PGD,-mediated cell migration in these cell types (Hirai et al; J.
Exp. Med., 2001, 193, 255-261), and also to play a major role in neutrophil and
eosinophil cell recruitment in a model of contact dermatitis (Takeshita et al; Int.
Immunol., 2004, 16, 947-959). Ramatroban {(3R)-3-[(4-fluorophenyl)sulphonyl-
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cells (Hrai et al; J. Exp. Med., 2001, 193,
WO028@/28783. The CRTH2 receptor has been shownCT/GB2008/001201
nmedi at e PGD2- nedi at ed cellz2 migration in these cell

types (Hirai et al; J. 35 Exp. Med., 2001, 193,
} | r | eyl e
RS A e ). A b

threhexaoe Ad éecmtqr tantagemak é@$} peen ghovl to atigpuate Iﬁ'im rieponses

(Siiho &S ) Bfartger. ERBIRIOPA0, a05, 343-352, Takeshia ot al; op.

cit RCihespotenizd 0 PEIL bath to enhance allerglc inflammation and induce an
inﬂg%ﬂ%ry-:rle%gﬁ?ed'%&é )fi 8n;ﬁ g)k(’rgiég laﬁg%aﬁr ?’P@i@?érﬁc mice
overneXpgEssingt F?Gﬂasyrbme smhman enmr‘tced Lmitmonamesesmophlha and
BT TSES o G54 SBBha BlBkred o ARG Blinch PoydiSh o o

Impotant2002, d68PE&B2-448) hHint addititharexegariously gadministered CRTH2

2o BRI e ALitol 1EabFeE Ty Berliohl P 5o EERGT Fifunr,

2008, c €74, 37OB-3FRPY. dB siatsy eRsgPossin tappkissl EETHAI agmts cause a

oA e PR = Bl A4CTPr L GO RREFRORT b

no (et (&mas@tetaal JJ Phatwacoin dxp, Tm0200&6812 4363-381)) These

o I .
ooddh AL s, HCORPONSDACHAE ) SARLREoBOIR &
tregi8pinkofatiscabes Medibtethp 1GD.. 10 2005, 174 3703-3708).

In rats exogenously applied CRTH2 agoni sts cause a

pul nonary eosi nophilia but a DP agoni st (BW 245C) or
In adiifoadonRamatfdbaBOP) nisiimneat other £FfTétt a(iBpomists hiavet been

de%gi’@gé&%@@fe%?cﬂlde E’é&ﬁg&% Fcn9%§95@gﬁ/_§@5@%§%%@8é7/0458@7

ervations s nt'agoni st s
WQE06HRde19 al uﬁ&ﬂ@%@ﬁ&?ﬁ:l e sWIOR00%/b64260r eatW@ﬁﬂOﬁMO‘IM

w@%&o% g31gredi 3%48?’31 2. MP&W on tW020%4/106302

obaﬁ an er of’ ot he ant agoni st’s
W@%@WO?G&Q;H bBD208404 s | n‘MQ?@@iSHO‘rﬁﬁdt eacyORE0H L @61,

B e 10 B0 612600 GEIORRD 01 147 020031066046

WOZSIBERLe1R)112: qdpine3318:; (meﬁewul tetrahydroquinolines
302; 07 [ 007
T o USRaSRaP I, oo WoRgp B, 00 eRoosioo7oss;
WQEIEBE64% M@P‘-Oms& OEB 33561 3336 0afenoxyacetic acids
w%%@%é%%mi”)w g:ss (W%ég:?@/ 1956064 3) . WO2006/125593;

t et r ahydr oqui no I nes W3200 674: (S2005 256158:
ﬁi@%sleQmQ@Usi 094WO0PFH05H2F 355 A O2005/018529;

A oy e, o

WO2006/ 125596 WO2006/ 125593;
The quinoline template is a common one in compounds proposed for use as

pharmaceuticals. However the compounds with which the present invention is
concerned have a substitution pattern on the quinoline template which distinguishes
them from specific known quinoline-type pharmaceuticals or known generally
proposed classes of quinoline-type pharmaceuticals.

Detailed description of the invention

A compound of formula (1) or a pharmaceutically acceptable salt thereof:
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WO2006/ 056752; WOR005/ 115382; WO2005/ 105727;
WOReZp0378918529; W2004/ 089885; W2004/ 089888y T/&mA008/001201
phenyl aceti c acids (W2004/ 058164). The qui noli ne
tenplate is a common one i n conpounds proposed for
use as 30 pharnmaceutd'cal s. However the conpounds
W th which the presen ipveqyion is concerned have a
substitution patter qui nol i ne tenpl ate which
di stingui shes the shecific knomm
qui nol i ne-type pharnmaceutl cafs or gmn general ly
proposed cl asses i naf i pe-type pharnaceutical s.
35 Detail ed description of ghventi on A conpound
of formula (I) org r ma hgal |y acceptable salt
t hereof: WD 2008/122784 PCC/3B200810 0 1 2 01 3 R
R~-ORE) OOHYY whherein: 5 R is halogen or
cyano; R2 is hydrogen or nmethyl; R3 and R4 are.

I ndependently -OR6, Cl-C8al kyl or C3-Cé6ecycl oal kyl ,
| atter 10 groups being optionally substituted by
one or nore hal ogen atons; R5 is hydrogen or hal ogen;
R6 |s Cl- Coal kyl or C3- CchcIoaIkyI ei ther of which
R hePeAC¥ A |y substituted by one 15 or nore
hal ogen atons; Xis -CH-, -S-, or -0-; one of Y and
2Y hydr o en and the other is OR6, -C(=0 R7,
R ﬁﬁ@@%ﬁﬁ% 520 het er ocyclic group selected from
furan, thlophene pyrrole oxazole thlazole
t hi azol

R® 1ar§1d %Z (ﬂf%dﬂ ntlx Q&logﬁ;@lm S e @sogclgalkyl the latter two
gr@)p@djemgtdpﬁondiiw Bmmiecﬂby&m'é drimca@ RhiBgenlatdmé- t ri azol e,
1,2, 3-thiadi azol e, 1, 2,5-thiadiazol e,
1, 3, 4-t hi adi azol e, tetrazole pyri di ne, pyridazine,
Rsmymwﬁ@gﬂnnﬁhangmﬂzine, 1,2,4-triazine and
1,3,5-triazine any of which may be optionally
substituted by one or nore 25 substituents sel ected
Rofig oncmmeog-cscyawkyn Gﬁih@fi@flv%ﬁdh g spuishdlly substituted by one
subs itutgg one nor e hal ogen at ons;
or guer 9@9 ?Wél optlonally substituted by one or nore

Wi

Xis -CHy-, -5-, or -O-;

one of Y and Y' is hydrogen and the other is OR®, -C(=O)R’, NR®SO,R® or a
heterocyclic group selected from furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-thiadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine
and 1,3,5-triazine any of which may be optionally substituted by one or more
substituents selected from halogen; cyano; C,-Cesalkyl optionally substituted by one
or more halogen atoms; Cs-Cecycloalkyl optionally substituted by one or more
halogen atoms; hydroxy; C,-Cealkoxy optionally substituted by one or more halogen
atoms; C;-Cealkyl-O-CH,-, C;-Cealkyl-O-CH(R*)- and C,-Cealkyi-O-C(R*R")- in which
the C,-Cealkyl part is optionally substituted by one or more halogen atoms;
NH,C(=0)-; R*"NHC(=0)-; R*RYNC(=0)-; R*RYNS(=0).-; R"NHS(=0),-; NH;S(=0)-;
NHy; R*NH-; R*R'N-; R*S(=0); R*C(=0)-; R*S(=0).NH-; R*S(=0).NR"-;
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hal ogen at ons hydroxy; Cl-C6al koxy optionally
WO0p%122184t ed by one or nore hal ogen atons; PCT/GB2008/001201
C, - Ceal kyl -G CHz-, Cl1-CBal4«kyl -O CH(Rx)- and
Cl- Cbal kyl - O C(RXRY) - in which the Cl-C6al kyl part
RIC3=OpiH- ana g (=o)hgh ) Mﬁw@ﬂan’pﬁx wabarem@ehéém%ﬁ Caalkyl or

C;%@%%gg)egﬁz r%(@y%%{ b@e}@optl oispubsjjtgled byrqqg or mpgeRihalogen

atENEDONR" IR =Médr attdHed TOhe; saﬁﬂ@z Nitbri form a cyclic amino
RXS(=0) 2NRY-; WO 2008/ 122784 PCT/ 008/ 001201 "4

mﬂXC( O NH and RxC(=O) N(RY)-: wherein Rxand RY are
i ndependently C, -Csal kyl or ' C3- Cscycl oal kyl, either
optionally substituted by one or nore

f i ch bej
Rl CogetV é?f&scvelpaim either skwhighdieing: qmmw sulstityied by one
or%ﬁﬂ@ hﬂbaérpﬂeﬁsaér%ﬁﬂ rthfénSb%hd ﬁetér%ﬂipha\f d“@or E ﬁ% alotns,

Cscycl oal kyl t her “of

OPB?R%"Y) rﬁ&!bPW@G bl ioNgt & Msge ow@sttt@ent mﬁﬁ@qﬁaeraibfe pelegtedhgfrom
hafigeRsaNd; CﬂfCeBIR?Qﬁ:YGMW sUSétﬁIté@B bnd'8VinBR: t?aléb’enGatédeQ)a-

optl ona subSti tut ed one or

t
Ce?‘iyg’gg'h'u‘éw"@'lxd%&ém@ﬁlt by og%wédmra halagen atann@gbyﬂroxy, Ci-
ceamaﬂpopt@nansswbﬁmhteem&@rﬁ@w BﬁoiéJ F?B%efrﬁéﬁ%ﬁxsbh Qﬁ&ﬁ?b CHo-,

npr e at ons opt 1 ona
Cfﬁp%v*r(?ﬁgla )byinsn@ sa"fvbpeC%Rdgeh Mt'@ihﬁhe @zﬁe@lky! part is
opﬁ‘mnall?%@bi‘t%&d qg,t b&n 3k Woré %&E UsiBRsONHIBR Y. N (=0)-;
n atp
B NGt NGy - A5 AR KR FENH- WA B
REMD)E; - Cﬁ%(kﬂ) paﬁt‘sq-@)ﬁ@pt i Oﬁ‘é(% RRPST I%%@@)NM ONgng

RXMN@ 3@%«1 %9%2 R tﬁ&m%)age mdp&qmquugoﬁ;g Hgmg@;@mctoalkw

eithdZf ,thhN@m JrSb-Shelor, &%m@én atoms; or R* and
0 2 NRY- RxC(=0O) NH- and
%ﬁéﬁ{n’(ﬁg v eRAIGR PN GEle FTHIBR FEGREGL | v

C, - Csal kyl or C3 Cscycl oal kyl, either of which being

Q naII sub tituted by one or nore hal ogen atons;
R? $ E‘)é& & Catlres v} 3hq |a8eisByRe0rAIRS BRiesh oBlasAIlY

subanm@b;cw ¢rcm@rmhal@gém A@msand 20 R' is hydrogen,
Cl- Coal kyl or C3-Cscycloal kyl, the latter two groups

bei ng optionally substituted by one or nore hal ogen
Coa’(mlmds @omaﬁua qs aﬂ:fové %dWﬂ)élp(ebhre%hﬁVtﬁe 'i’@% breszm@e RadRfds,

hy@fafex?a? SQIY?é?Se@PfBO vrf@fﬁé%"@ﬁ é'ef%mwmg. the P@m gereife to
“carhpiun@s iMth @ihich the indintion m@ﬂﬁd%«g h:ow?bbﬁﬂihst &eformula (1)”
| i S _concerne ounds o
ani ME Bt Pides” RAERIE sl PRREGAMH pBaMAge Nl Boceplable
sl N oxidels pinyldyated) andsoleates obducl compepidebl e  sal ts,
N- oxi des, hydrates, and sol vates of such conpounds.
Compounds with which the invention is concerned are CRTH2 receptor antagonists,
and are selective over the DP receptor.

A second aspect of the invention is (i) the use of a compound of formula (1) in
therapy; (i) the use of a compound of formula (1) in the manufacture of a medicament
for use in the treatment of conditions responsive to modulation of CRTH2 receptor
activity, and (iii) a method of treatment of conditions responsive to modulation of
CRTH2 receptor activity, comprising administering to a patient suffering such disease
an effective amount of a compound of formula (1) as defined above.
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Compounds with which the invention is concerned are
WIoRWHR27f8"cept or ant agoni sts, 30 and are sel eCtios008/001201
over the DP receptor. A sexond aspect of the
invention is (i) the use of a conmpound of forrmula (I)
in therapy; (ii) the use of a compound of fornula
Ex%%lln t he manufacture of a nmedicanent for use in

&L SPRRERNS SpSnopRNe 19 BRYUIAtaR R TR weeptodadtiaty ioplude
asOina s, rafﬁé@%té%v ?%y@cfr&r‘n)é' Ay @Wncfb'rdricht ﬂ??ﬁcﬂfﬁg K?’IFOE’HC

treatment of conditions resp on lve
obgifeiiye pelgpRe; digrese Py D) crmp'r p@wmgmamwmm famgrs dung,

f di
i?gé@ghfg%ntcyﬁth‘éfd f%?ds?!% r EI:\J&BHC 'cé@gg? gorﬁﬁh {gﬁs@ma oé)‘rac WMQ&!S

B9 52 SHEgasR CRMERINE; d@f@b 1sclgosizariD8s defentia complex,
Hugargtbiv's Oc!ﬁ§earsgs %ﬁt‘é{ Vﬁphotré? Haﬂéﬂtét ' L%Wyop?cgqﬁlé'g\ehﬁac e%f%lar

act|V|ty i ncl ude initi
de@ipRp, JrrillainBares gynsireme.rabtsorim demyelinating: mixyamcmlsneurophathy,

m&théﬁl” BotoP Brsdurdtfaty? Solgdp ?@19 Mulﬁ’ﬂl? e?c?efro% oy EAeghgl%ﬁi@ehtls

pol yposi's, sarcoi dosi s,
pangficgohaliis icerebeller odeasneratipnnang cemg;bhalmejlnm cCNGi triasma,

??g B %tr@l%‘é Melihbid aﬁhD@%e'dﬁﬁ%loﬁng sz)%ﬁ@ﬁtls AUt O Gase,

teral sclerosi S, dene
bussiligt icageb tnpeyssiierae, mfl@nmtoe;ww@wal diseas=ntCrahn kediyease,

ulcBRfive %ﬂﬁntdeﬁnatﬁﬁﬁéﬂﬁarﬁ%hlé’r@ 'ﬁarr“dsaSyr@l’érlwé a(EBS?a{t{rgmyalgna

rome, chronic enye
mveésg;'ﬁbcnam erecariopiitat (W), Oﬁiﬁbﬁwf@mal pewiate arthritis, Reiter's

I
SRSt PSP SO GeT Sbnargre, o

tisgyeg 86 oHillanPisassepHandiniis| ipolysrtendsS Nadassen, Wegener's
Gréﬁlﬂirﬁété‘ﬁs ﬁ{yb%ﬁ (pblpﬁayﬁﬁso'o‘érrﬁé%ﬁmgbglﬁsﬁ gﬁﬂtl(yétgéc’:lpg&erosss

ond litis
'UPtJ ewwosﬁteml%mpmmwtma@mm B/e%dlabe}esxmephnt;c

syr@r@rﬁéls@emeﬂélo%ﬁrﬁﬁlk Vo Eh%ggﬁnon@%ﬂ@t fQﬁQfé’ Skdsirdphilia fascitis,

Ehl er s- Danl os Syndr one
hVFf?y d95 S¥rdIPMB.aFaRSIS 08ERLIE SNPFH ﬂ&dﬁgm(oosaperf@meinmecndbe deart,

allcpaHt feftction aFter BahdpiahtatiBRk, (Rl g?afﬂ%r%%%@ea%é eactive

arthritis), sarcoidosis, scleroderma, Sjogren's
Syndrone, soft tissue di sease, Still's Disease,

Hoveved] the tbdpouial Wih wbhidhiths mggrl‘f{{/bﬁﬁ%%clpn}él@gﬁa &fe Srimarily of value

onat03|s HYOSItIS
fOT?@rﬁﬁﬁt fflodi asitieya. cheic o m@wsw@m diseasey fitis, allergic
amwwtsbmm@sw alﬁs)’gié eRinGblorBifs. epydrfé&gata‘ﬁfp‘lbs dng-Fdn-atopic

%:qwabtes hr|t|c syndro
derigiefe. iltohnase: Ucordiiva ollinaanchirgbla howshliseagel are ther
speeihisicongHiinsivheteahe ipkdsent ctihpRVRES mk Ea@ﬁ’a@krc%?umﬁﬁw S,

septic shock, ischem c reperfusi on Injury in the
heart, all ograft rejection after transpl antations,

A thhd @paétt oV err@ irsveh@st idiaS pRERacéiRieav %mpésﬁl%ncéﬁm&léﬂﬁsa
V\nthgv\%lch i nvention |s concerned are primari

conffou f formyls )y Ingadgen'siiy = oPaaRacRicall: ArsRiabe carfer or

excipistt.r ucti ve puI nonary di sease, rhinitis, allergic

Terminology

As used herein, the term “(C,-Cy)alkyl” wherein a and b are integers refers to a
straight or branched chain alky! radical having from a to b carbon atoms. Thus when
ais 1 and b is 6, for example, the term includes methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-hexyl.
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25 alrmay syndrone, or allergic rhinobronchitis.
WOS8%/123%4s, at opi ¢ and non-at opi ¢ dermatiti s PCT@HI008/001201

di sease, ul cerative colitifs, and irritable bowel

di sease are other specific conditions where the

present conpounds may have particular utility. A
har maceut i cal

ct, of ,t ven g )
%#Sgge"?' %r% ey qucmj.c re 61%W@ﬁa‘vcﬁubﬁf8vm|ﬂ@ner)bs- or
tncymlrradaﬂic&t rnmmwﬁ ra» B RPdtOmS, Liltdf GAlch Yar 64864 akiSncludes aryl
L exci pi ent. Term nol ogy As used herein,
CP@% (Ce Cbh)al kyl"™ wherein a and b are integers
refers to a 35 straight or branched chai n al kyl

r adi froma to b carbon atons. Thus when a
HS¥ @rram%g g r%'Pa'EXJ S8 1o eReplignaly isbstiveled monacyclic

satmatbal car@didwﬂc ramrd%ﬂ ChQMin fr&ﬁ PS-8P¥drbord at&Hé Ydnd mcluFes for
|sol%uté\é tyl, n ent and n-h
BP0 BHsIopSP &VM%MG'QB?MMG iphexyl, Axci@rml ed evaipoctyl

the form™ carbocycllc refers to an optionally
substituted no or tricyclic radical having

A pegdrergn F’?%“OE‘@U}?Q toggh 2y ralfre & a8 cBlierlp sHpstitisie mono-
r—l bcltﬂdﬁﬂrcaéarbocy@ﬁhd aforsatealdecht, aﬁwdAﬁwcH:ES? rléﬂr(: knhé\ﬁ??g iwo

oal " refers to anotlona stltute
m‘?ﬂ?ﬁ)%‘? %ﬁ??cy%'ﬁtam"&‘%t@d"@ﬁﬁ'ﬂ%y%fﬁl egthydink bYr aquglemr leynd.
Arid- rﬁdr@@g hrap hat® er émﬂwplen abMdeD. 14 Rl ca%%rﬁ% éprefFrabiy from
6t y@c p@(%ﬁ”“ ﬁ cl obutyl, cyclopentyl, cyc
gyeicame 2IYSEFLP & %WIad'Caie aePhesWbReds and rapthyl
unqualified term' aryI refers to an optionally
subst.i t ut yclic carbocycllc

AR Bk R FRdaliieg e b gtRS T EC 1A 91 RRUIY Sukstiuted
mmndﬁrycﬁ'ltn-ey&raraﬁﬂﬁaﬁél rﬁdr@d& @BRhinfigldnB &% nYH?é ﬁ@te?Haf‘om selected
o ﬁt%}ﬁ’ bl nkg % val ent bond. Aryl radica

Hf'a§ f 87 LIEHTRP 2dgalHRena Bvorspch rﬁgﬂqzca@lrsdrngs or one
suletr lmmocyar@frﬁg abhanTMOcﬁcitl(hsrﬂg}ngagrﬁfgﬁ & @ﬂ@cﬂy lmked by a

ve, of ar yl,
coiglert Hohtn JoBrSiye A el Fctealicain Yinn giion Bapic Bandfury,
pytrbigl erraﬁaybfyl r eberizmitigzon, omtia Al | YesHRaRdIIUt Qbthiazolyl,
romati c radi cal containing

t I
oo tipzly o3l o RVt BeBETEEON [ BIHAROVN BFPISHaZN
isohiazolyh clriezteyd, banttdadotyl, hmrauragoryrmxsdr@ibryroaﬁml | Syridazinyl,

ovfeh RS, e, B PR B Sorr T ke by
20_covalent bond Illustrative of such radicals are

s; Do ot g o natrassioplor el rbremksiy: o
“hét@ocmlld‘zmbmdes "heteroaryl® as defined above, and in addition means an
optionally substituted mono-, bi- or tri-cyclic non-aromatic radical containing one or
more heteroatoms selected from S, N and O, and to groups consisting of a
monocyclic non-aromatic radical containing one or more such heteroatoms which is
covalently linked to another such radical or to a monocyclic carbocyclic radical.
lustrative of such radicals are pyrrolyl, furanyl, thienyl, piperidinyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl, pyridinyl, pyrrolidinyl,
pyrimidinyl, morpholinyl, piperazinyl, indolyl, quinolyl, morpholinyl, benzfuranyl,
pyranyl, isoxazolyl, benzimidazolyl, methylenedioxyphenyl, ethylenedioxyphenyl,
maleimido and succinimido groups.
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benzi sot hi azol yl, pyrazolyl, oxazolyl, benzoxazolyl,
WO WexE2d1yl , benzi soxazolyl, isothiazolyl, w®cirasbosipi2ol

benztriazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,

pyridazinyl, pyrimdinyl, pyridazinyi, triazinyl,

Urilesddiydrwiz® @pémﬁkb@ conkéit ﬁ\swhl&?ﬁ‘ oE@E@ i fehf "substatfjted" as

%ual ified term "heterocycl oal et erocyc
apg(?e 9y SR i i’&ﬂfe'r'nmeaeﬁessubﬁéwt@é o\mtrwup & faer |Cﬁ@aanbie

su@&w&us aééi:h' Bf aacbnt Iuwépaﬁc%ﬁy @H?/ Q:I%t 'f&“%&éﬁ%pue (CiCajalicy,

o-, bi- or tri

Cy?i%"‘%val(é éﬁalgm ndydsnie. dvdraxpiCe-Galsiter omemt% emef@aiﬁd(a
CefaligM (B,- d\iaﬂ@ﬁhxo Opheﬂyld rﬂd?nog,f cg Peterhi ! mivind% 8f Garrlr;bn%toms

non ocycl non-aromati Cc ra contal ni n one
hay, ERcling flyaroo pECTOMiadl ¢hiorok dutiucsernethyll infkkedmethoxy, nitro,

mtauagldwo@lf&b@ﬁwcwﬂ‘of -comra. ﬂ“&@in{t—F %@J’ ﬁcYéb'\l%ln

strative of such radi

-SPlYHRR |"CONBIA%%YS ONR BB iNfHan yWHRY, niNB2R I-@CONH@,x @ﬂﬂf\}ﬂm

-ocwmnél-whcdm' fmédbn” Nh”@'oéh@' )thld%haz &h%o ,
m'di n ‘°n I

—N§¥ WWpd/ rﬁzgwc&m MWNHRBr—ﬂH&D@NﬁR?, NHCONR”‘F{B
or bﬁR%@NRW wRerelY R&K, R8 %Féxﬁéigé pn@ﬁ ('Cmcdﬁ%ﬂgl rﬁb 'Co)

Ienedloxy henyl , et hylene
CY%%HK% uekenyl @ a@ngt?y@lﬁpgetemcmo@mmm 5 or 6 ring atoms, or R*

anﬁ’ﬁp/v@éﬁ%ﬁé%jtg% %méJHﬁrﬁ R%%S‘éﬁﬁmsaoﬁfg' itrefhal t Mitrogen

the context in It o curs
of & 9 64p aianesy' Opwa"m@masa@g figrthen hetemiatinys teircticirore A © or

u 0 0 e
S Slsds bl Ay, o 0N BRI - BRI o
tetiagydrogrenidy An osayeal@abwwenf’(my B5pad kioky forhgqjmgathstntuent
grdipdr oxy(Cl- C6) al kyl, nercapto, mercapto(Cl 5

%) al kyl, (C1-Cs6)al kyI t hi o, phenyl, nonocyclic

het eroaryl having 5 or 6 ring atons, halo (including

Asfusb@ h@se:rbﬂ@"f@m@%lt’ci%ﬂﬂég pade’ écHnthﬂr 9%%9&‘ ion and | ygtornary

tri ororret oxy,.nltro nit
saltse g@mnono@{m are m-@an fg(rmmaus, including

pha;ﬁ@élhB’éuy_ %%%B%alts W@g:sucﬁ\'ﬁg E'ngw&Bs e.g.
SOd“r\lfFerttgclzﬁ&{aSS*méméwe&- Nmsmﬂrh meta! hREGUdeRa;g. calcium,
otk S AT MR 2l 4G o cami
chqhﬁ%;lg&*g%A mﬂyl)@@ﬂm@gtgqm@y | L—arg@gmeog)lysar@g, dY-gthyk 91pendme,
d:bpﬂi@fayrlme aid e NRE: \Spktific E@fs%tﬁ%‘éﬁéﬁ iﬁcl%é’ﬂh@(&:@ﬁi’a{tﬂ Q:aﬁfum

rin and en att ache
diojgmine, UHF%OI%HW QPYﬁSﬁUm' PIgCRine. Isodinmy trW@th@g@ﬁ an@tzmc

salﬁ Thode comuaasnﬁstheqmdnﬁ&ahhwhCe@éltbasne IcRE tdrk £zih§f { including
et er cted fromN Oor 15 S (exanple

ph%@?ﬁ%“ 'F&'E’p?ﬁ?ﬁ?tﬁ@le SIS et GPW@P'C a6id5e €% W hydrohallc acids
suoh- asehyalydablopie ok hydimbr,omdclds sulphuric acid, nitric acid or phosphoric

acid and the like, and with organic acids e.g. with acetic, tartaric, succinic, fumaric,
maleic, malic, salicylic, citric, methanesulphonic, p-toluenesulphonic, benzoic,
benzenesunfonic, glutamic, lactic, and mandelic acids and the like. Where a
compound contains a quaternary ammonium group acceptable counter-ions may be,
for example, chlorides, bromides, sulfates, methanesulfonates, benzenesulfonates,
toluenesuifonates  (tosylates), napadisylates (naphthalene-1,5-disulfonates or
naphthalene-1-(sulfonic acid)-5-sulfonates), edisylates (ethane-1,2-disulfonates or
ethane-1-(sulfonic ~ acid)-2-sulfonates), isethionates (2-hydroxyethylsulfonates),
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tetrahydropyrrolyl). An "optional substituent" nmay be
Wopws/e278he foregoi ng substituent groups. Acda§heos/oo1201

herein the term"salt" incgudes base addition, aci

addi tion and quaternary 20 salts. Conpounds of t he
phoapiedtes, Ofcetdib S Neid4iSs, aﬁbtﬁt?% ?Qf??tfaé’r me§$%}t%%ama@%ie§d' tes,

; har maceuti cally acceptable sa ses
uiarales. %@'%te%mt%ﬁ aceta@udobgnmatﬁa anmttl theotkas sherein the

numtsh OK bGREnaA é?ﬁr'nbr‘i\@m bLibs BB esg éﬁ%hggéuﬁ?i% acceptable

agﬁal Ci uq bari um and gnesi um
ghihgt g segpaungl hﬂ%ﬁ%t@hymal’gﬁ gl ucami ne, choline
tr| s(hydr oxynet hyl ) am no- net hane, L-arginine,
ysi ne, N-ethyl piperidine, 25 dibenzylam ne and
S%"ﬁem ﬂ@susssﬁ@em “tlapdook ohPhivnisasetzal Baltsu dheoptehtizs, selection

rld|Raa | ol am ne,

O asT paralf S & Bamife (2 R WEER K B0 21 ne
salts. Those conpounds of the invention which are

Cdasdun f Skt l.ud ceut i.cal |
accep?ﬁﬁf]tg g@l&bs% ?‘Her?ﬁﬁgrgaé]&gergggdégaeex& "\}\ﬁ”ﬁ or more

SI{ERIP@RRIIG tormc beeause Hheprespdes oh keyrimetnic digrds @b rrottional

reﬁﬁét@ﬁs a%‘d' iR @U{:l‘x Eas%%'dga eﬂlsz %\é S Rl 8{ gzgt‘c’ r*?nng \&hﬂ? % orS

acid and i ke organic he
steamhremistrv At eagh ehiraberstre or as afmmmmers wntm @i $ stergakhemistry

at S@hE Y bhifal %kl% ri ?he RS %c‘ﬂg)%gz Sl o SURR ofinantiomers  and

p-t ol uenesul phoni c, en20|c
diggterecisareers ﬁﬁ@fﬁ*ﬁureﬁﬁ@rmmel ic acids and the like.
Wiere a conpound contains a quaternary ampni um
group acceptabl e counter-ions may be, for exanple,
Coptnoghdsaeishe isventioneray. sarpeonsiate sasehbe asminfstared es prodrugs,

| t »
wbesaat] o0 Sing M CWETR LB 3, LLERLE
MeIHB H Kraeawd °§'uf5f eanvertiglei d?) VE(OSQ}{ freteiots )means (e.g. by

hy&@!yé‘ny' Bh@Sioh 8} Bﬂ&ﬁuoﬁ) ﬁ% Ao ess?&] fgr?mﬁé (0, g@hgxample an ester

-(sulfonic acid)-2-su Set
19-9f cfr eRIRAURY 10 farmuia LD eray, bevionzentiBle 1 2§8rblysis in vivo to the

pa@ﬁr/n@’é’e@@/ X8R Lostés PHOS ds o@%%lfs(!) n%'e a{ogte‘i%m ple

| actates, tartrates, nesylates, naleate
acqtatﬁgrg{r%tgs lgg@@pnarté@es )ma{maﬁ%ﬂ, @xalates, sahcylates propionates,

‘sud%rrét?@:t Nh&aRINARARS, wé}% élé—gfﬁ drox agbﬂﬁ%tgg g¢ptisates,

nunber of quaternary’a niums
iseli¥oRalpgc e uflir 2 iplucyitatisatent alsheshanssliphenatds, t hathahémiphonates,

b USSE
erfzﬁgwkﬂgﬁgﬁtggkﬂg?mﬁegglm@gﬁsl ?gﬁ@@é)& sﬁl‘bﬁgqb%gﬁqd gwnarﬁes
Exarpples of gster prpgrugseare trose qesaitiedbySE.ahl Leinv@iet, | Drag Gletab.

ReY1987, 15, 1d. - odehlin ROBR. (FORRAUNI LA RpIRE!Ss ohya )

i nvenfion is concerned exi st In oRe of
aredpeant i alyhipsiude F‘Grﬂﬁ?dfﬁﬁa@m%e of the presence of

asynmetric atons or rotational
The variables R'-R°, A, B, X, Y and Y'
For use in accordance with the invention, the following structural characteristics are
currently . preferred, in any compatible combination, in the compounds (l) defined
above:

1
R’ is halogen, such as fluoro, chloro or bromo. Presently fluoro and chloro are
preferred.
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restrictions, and in such cases can exi st as a nunber
of stereoisoners with Ror S stereochemstry at each

wocetnsnad’scentre or as atropisomers with R or ET/GB2008/001201

stereochem stry at each &hiral axis. The invention
i ncludes all such enantioners and diastereoisoners
R? angdrigeh or estiyher eof . i 5 Conpounds of the invention
may, in appropriate cases be adm nistered as
prodrugs, such as esters, of conmpounds w th which
R® aheRf ancanddpendarsly m{ﬂgelkylefdr eﬂdﬁtmmimeg‘iyl ethgbinsn-aor iso-propyl;

d whj |
O by rYSER) ot AR o
tnfmaamemlmo difidorofnefngl; 10L-G¢)Cycloalldyh rforeeoampile cyatopesyg rfulBOor

parRb, bHBor1aLs SRR el (P ObobRY: ¥ 4 arop —OR

wheRire eflie.C, Tatkqblier eeingls nedthye, omwrmdsn ofr iseproplia f@lly) or
AT R N T e——

d;ﬂpmmemvat €($3r06 )Sreakaties , examipiy atyeispropyl eatfeny or partially
ha&pgpé} l@gp%ga Iyofﬁjohxgstﬁ) E%;),@S@fcs]qa&y@h sgr%gtele de ménts of the

inveRtidnagiRsoll FhamhRe s methypaesttyipaan &teeather2i5 difluoromethoxy. In

benze ui phonates,. p-tol u esul nates
ot coTHRAIPEaI Bhdi: BEeiRn B ot SRR cyclgpronyl or
diflesiofethas@ Hnd e a@aiﬁuds&asm@e@meb@u by F, J.
Lei nweber, Drug Metab. Res., 1987, 18, 379. As used
in herein, references to the conpounds of formula (1)
X ig-eHpe @ ort-0-.al so i nclude the prodrug forns. 30 The
variables RRs, A , BX, Y and Y For use in
accordance with the invention, the follow ng
Ort sfue tanday’ tﬁwaycfa@gear asd ll'(eSomee is dORY eQEHO)R', PMETSO.REdyr a

vl SO S0 Dbl R SR o v

wh@hln@ftwdmgebrawm Presently fluoro and chloro are

yd&gﬁ%ﬁq’o‘?ﬂﬁ@ﬁ%%l ?E‘i'ﬁé‘ ﬁ4m%§p%%ag%é éﬁtp? ﬁ? n-3sec,

or au-mm dwloprdbgolc dnﬁucxnmbmyhmﬂhg:bmemyh wt ¢cyclprapyl, oyclopentyl or

orb3FB S bl P SESBAE R oo,

difuordietiof, drititdngrhetbyl; di phenyt, eyeioprepyl, ¢(CBpERycyrceysidhexl, all

op gqa(ggZ?ig}%ggst%{é% gg{ gql??%;(ap%%g lro¥1e o({ rgglret 6faxj|doYo chioro, cyano,
metiGa- @BYic irdlommettyl, diffuosomptiod pr cyORaopyhwhrest BF fis Rgdrpgen or

!Ceal kyl, for exanple nmethyl, ethyl, or n- or
o- propyl; fully or

Heterocyclic rings selected from furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-thiadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine
and 1,3,5-triazine, any of which may be optionally substituted by one or more
substituents independently selected from, for example fluoro, chloro, cyano, methyl,
ethyl, trifluoromethyl, difluoromethyl, cyclopropyl, trifluoromethoxy, methoxymethyl,
EtNHC(=0)-, Et,NC(=0)-, Et;NS(=0),-, EtINHS(=0),-, EtNH-, Et;N-, MeS(=0);-,
t-BuC(=0)-, EtS(=0).NH-, EtS(=0),NMe-, and MeC(=O)NH-.
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partial ly hal ogenated, especially fluorinated,
wOoGpesdGaiskyl , for exanple trlfluoronethyl or pCr/GB2008/001201

di fl uoronet hyl; (Ca-C6)cygl oal kyl, for exanple

cycl opropyl or fully or partially 10 hal ogenat ed,

especially fluorinated (C3-C6)cycloal kyl. In sone

enbodi nents of the invention one of R3 and R4 is
Orgepdiljgulas subelaga of seraPqungs of Meg inventiging sansistsnelt ¢RsxPUNgis, of
forffulell) 8 B&léd\lvﬁ@@ﬁlsﬁ’ofs ém@ro'd?"fgﬁ]?d mgrbﬁg@ﬁ'@!'m ejhyl, B R®is

'uoro

i sop ropy cycl opr,opyl ,
maty! gr fluepmeRerndkys @rhy FROPFPYL oridiflurrgnaetho is hyds:gen

fluét or thor&oﬁﬁ? of v‘énd Qfmﬁ’s R%’ydrdg*en%@ RO6ReAR %F/hrhf%nrpé gle E)}g‘F?OL

or a eterocyc rou
1- »&soyépetm Préfdl pvrﬁzwlé% 3&1 mmzpm -Ylointidazel-2-v) thimawl ogazsf-2yl or

ssoﬂé‘ﬂ)l X—éﬁz a\W BNwhieh M%G%‘bg)%ha%g §Fb§|%t%cf§§ﬁone gm@e Rubstients

wher ei n
Se‘?@.fsdpﬁf@ﬁylﬂuom cllew, cvamt@nethybutewg wamwr ofsifuoromethyt,

nfﬂbfoHéﬂ{yP F@EB}S opylt hg{lrbﬁg %fﬁ&gry 8“]3%' @M@é{%ﬁf U %mqthoxy,

cycl opentyl
tanDromem% pﬂo@yﬂHawn ZQ:@H(H Or tasdt - Buid-(R HY NHzC(-O)

T e gt A SIS g e

Fg)b Nonﬁff’r(yODzr,na g%t i RGNy Fﬂéi( @)éélﬂfrteﬂ Cér@Nbt- and

_f | | h
o
difl Rsmmﬁw oﬁr@gwoarowmﬁylﬂ an@t Bf @cg/mdependen@s methyl ethyl,

Q?R:Jp?&chﬁ&br&h OFiF L om%!?l?f’ Bpﬁéﬁmr@gxapge an@ R 4Mef attached

hi azol e azo e yrazo
to ’t%ﬁm%ﬂémen atom éorwadn@rzml@o mpendmstbx@rdwﬂaerameyl ring, the

iaﬁ%r §el oﬁ%n@Ws@?éﬁ WRed Byhath nethﬂﬂ %oﬁ’ro%s?l gﬁﬁf}ékgw Wole

4 triazole, , 3- thlad azo
1 3 4- thladlazole tetrazole pyridi ne, pyridazine,

Sp@Mﬁd EbbOishds PVEHAHNRS. théwgve‘hcbr'i '|§‘%bﬁ‘€eméiﬁg1dudfe those of the
3,5-triazine, any of whi may opt 1 onal

Exefuei§§ i heging apy REAENaneutiRsy acg@mg!vletwéﬁt b owdes hydrates or

solvdepepdent |y selected from for exanple fluoro,
chl oro, cyano, nmethyl, ethyl, trifluoronethyl,

di fl uoronet hyl, cyclopropyl, trifluoronethoxy,
COW%B@WH hyI 35 Et NHC(=0) -, Et2NC(=0)-

Et 2NS O)2- NHS(=0) r Et NH- Et 2N-, I\/ES( O 2-,
Asymenfiepedab oveatgee @@n@gﬁq}ds \g{trgcmr@pzmggnvengﬁ@ is concerned are

CRYR2( reichpibt ant rﬁ&@séﬂd?EFEBﬁsé?Q hcﬁ@Q%{rﬁé}ﬁz&lduséaQem:ch

i cul ar subcl ass of conmpounds of the invention
be@%%ﬁf?@t%l%moewﬁ%% Famples g?wlsgam argpiefpaedinorsve, and

inclSde iagth@al COPDY Fhiritis) Alltgic RirRay SyrldvHi€ 488 bRnckBs.hyl , R3
Is et hyI or difluoronethoxy, R4 is ethyl, i sopropyl

or difluoronethoxy, R5 is hydrogen, 5 fluoro or
it vainbe Ul@cler@tﬁ@d Diat Mea;pdcuhé dds® 1Byl fop aap paricuiahsatiobthal dbend

up(?t¥ a vane of %ac\{oré ercYudmg the activity of the specific compound employed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimum dose levels and frequency of dosing will be
determined by clinical trial, as is required in the pharmaceutical art. In general, the
daily dose range will lie within the range of from about 0.001 mg to about 100 mg per
kg body weight of a mammal, often 0.01 mg to about 50 mg per kg, for example 0.1
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1-yl, pyrazol-3-yl, pyrazol-4-yl, imdazol-1-yl,
woiznistiazsk - 2-yl, thiazol -2-yl, oxazol -2-yl orpCT/GB2008/001201

i soxazol -4-yl, any of whigh may be optionally

substituted by one or nore substituents selected

to ﬁ(ﬁ ﬁg‘ dekr Rgraﬁ’smgé' é?hﬁndé\ﬁ%@e@%ﬁ%e otﬁéﬂded & %%Qrb‘é%kessary

uor oiret di fl uor onet cycl oprop
nges M'%Wse @ﬂ'FﬁdﬁySOmB%Wﬂaoxy, d| fl uor oret hoxy,
10 trifluoronethoxy, Z-OCH2-, Z-O CH(Rx)- and
Z- O C(RxRY) -, NH2C(=0) -; RxNHC(—O)- RXRYNC( =O) -;
Thegrmgouady gmth mMmsmwventlomF@sge@pmed Qg - be mepared for

adeﬁ?h%{r‘élnz ﬁé@ﬁy%& cg@\]ﬁ%m@ﬁh th%éﬁw @q%%ﬁc pr%emes Orilly

adnigiistrablec cerapdsitions rmshy;ole inethiey formi e patigdy:| ¢apsules, powders,

d |
grah)[(xleg}rj] 352%“8 aél?éiqlulg dep ‘ndgn y 'prpé% h?/"?:ﬂ ae% %"3‘%’? %l‘géy’ or %ﬂa‘?ule
paiestepal gejutions oF fsuspepaiensyTablals fand crapswies jdr, orelr administration
ma?b%' i DRiPB¥de pr Opmé’%en@ﬁoﬁ‘ \"quRXnd'\PlS\z c@r‘t&ﬁ%ﬁﬁgatlér%l E{Egme?rﬁgrguch

trogen at orm a not phol
asmwmzamms fomgxanpie syrtm,ta;zaciaeugwgitmpsor@ndl |tyagacanth, or

polgl? ﬁ*l%gﬁblwéf\é‘"d ﬂgé/rs "ﬁ‘* hé&a 2%&%0 &{bﬁpmatz%-st:ﬂch calcium

DWS’W@’M porhitel or ctymoe,r Tabldttmgl mmwu foo smmﬁle trragn@gum stearate,

taltgg%tﬁ)ﬂf%i Irg ﬁ@ﬂlcg{‘ sS4 Cal le\ﬁaﬁlpﬁe p&tg?:, Starch, or

es or® “sol vates
accepightsswelion gger‘ns Stmi;ﬂrasl saieeh Bbol eulfatd:] dhe dalbete oy bei ddated

acdrif t<5 NRethBSRbE @ ﬁodw? it FOGFLNGE r?é?eeuﬂgaﬁ tq?gc-g_@.eg{a%e liquid

receptor an agonit s and ‘are use
preparafiprse as?efsbe\mn déhre Basmedf, torf exampielcinueoda loatailp rsuspensions,

sol%ﬁ%ﬁ%isﬁnﬁ%ﬁ%%ﬁ?@%so@hﬁ el ﬁrﬁ@&ﬂeé 9s %b%ﬁm&ﬂﬂ for

"Q

l'ude ast ni t ergic al
recopsidytipne withnwater ontc mthérs suitableni vehictse b@fmier gsepofucthalquid

pretpgﬁtlﬁr%e ‘r‘ﬁaﬁ/' &)ng%ﬁ SohhBondl YdaRids ?@h; f %f endi %&ts for

upon a varil ety I NC
exarple aeftbitqh wumfmettlmé celiynsef giuccﬁe IspoRngelaindiydingdnated né:ble

fat@ge@nulé?ﬁr% ARh@htor eQEMSI'é%cnmﬁ\alsBr'Bitaﬁ Fono&Qb&k, owI é&?lao%on-

amnlstratlon route amnlstratlon rat
aqusaus evehiFles diviighc BYYi w&luri@ne@h'a PR, derv exampleopimang oil,

fra&%'hhﬂee Wabnut dils %ﬂ? @sieRdengp ?Q %Iﬁcéﬁﬁé Wﬁw%@élyé&‘ My ethyl

dose | evels and frequency osin
alcgRqlepieservativey. tor isxamale methyl or a@pwsp hytienyperpote pheorbic

aci@ rﬁ{d]ﬁ@&%d E@Hveﬁﬁ&nal f|a@o:9'ﬁf§edr %blouﬁrfb%g%ﬁtsd aily dose

range wll lie wth he “range of” from about 0.001
ng to about 100 ngy per kg body wei ght of a nmanmal,

Fo«oﬂcogléﬁl %}g@é‘laztigg é%, ﬂlgacé_l_%?ﬂézeg%}ug%d}%e Jﬁﬁde EQﬁnt@éQﬁ@irﬁ lQho]a or

oinfraent; fyragm gr Liimedh {prpdationsswaich dpan H@ L@@ﬁép%arugu are

corf@MtidMal RRBEHEHS Yvell kRoWS M tHO8AUBSex@WipH SLddsRASR ih stnkisrd

i n sone cases
textbooks of pharmaceutscs such as the British Pharmacopoeia.

The drug may also be formulated for inhalation, for example as a nasal spray, or dry
powder or aerosol inhalers. For delivery by inhalation, the active compound is
preferably in the form of microparticles. They may be prepared by a variety of
techniques, including spray-drying, freeze-drying and micronisation. Aerosol
generation can be carried out using, for example, pressure-driven jet atomizers or
ultrasonic atomizers, preferably using propellant-driven metered aerosols or
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The conpounds with which the invention is concerned

wormes/erspr epared for 5 adm nistration by anyct/@b@s/o01201
consistent with their phajjracokinetic properties.
Orally adm nistrable conmpositions may be in the form

prq%llér@ﬂ%@taﬁmuﬁﬁpﬂ% el ar?u&%wﬂ% Sa'ctt SLEGRNSRs f% ef@ugﬁia nple,

rons. - SUcH &3 ora
mh@laé@ﬁ ¢@Sui§apemhetr df’y mldat”itmhwry)sysmmeny ons. Tablets
and capsules for oral admnistration nmay be in unit
dose presentation form and may contain conventi onal
Thexctiys sgtedienti olayldsabe tadrrdmlstgredgmmmeraﬂpnn exstenié enedium.

oo o 85 Pl AR p REREA e gonaec
or disgpived imdihe gelstiar Advanagbaisiynadjphargp badreas adodal bodesthetic,
oMt i G e g PIABLF, s v
di si ntegrants for exanpl e pot ﬁt o starch, or
R APAIE U5} b oA} B S B e
for ntbe hweteeniien |ankinibeaimient b prmtagwm&inrm@camédi Gﬁéeaﬁéﬁc"l’huse the
pregi Rupen il Bl GRG0 Rt P ol naREnsRLcomnesfibe Brrevehing
ang treatmlgd?(sDz-mymalps diseagdd c'om;msmgra masapbetmn;esmvneei amsunt
of %uci% ﬁ{g@ gyﬁ]t e érglg Qﬁag}éat is op? &UI%\A&teeother therageutlc
agente p&mabiectherapmt(ccn:gmm for raocvnﬁﬂrtatxo»;n aﬂmera@g inith \cempeurm of
i { /
ortle RGO 09288 bl S PRBLB, Y g
ciclesiritdee or ftatissoneim| (8) Bpiadigznageapies a@@rﬁlstex_émﬂ @s salmeterol,
oS, ahPupeh “PATRIRER Frcioed i et dpucrn
antaganigi$ suchl e:]mmdnteiukast fafingdst onprtalﬂ!gkam (+3) regté?tﬂert)ar blg%)ln}hesus
e SR 7 2t f A Fooe? AL AERGr-halt Shens? o agrele
mupcdmutr&x&h@nz?eémororgrsaydnists sl’;lb'zlf];ilcar?d tloa'gﬁxtumf b‘&eswdeed (5)
. co

on RSB ASEN EBEY W% SRS BB B et
antingstamines, aoroarxemlme éetﬂctnm\/\;uletamlrm-h(m mﬁcepfjar ?gi?ig?n;:séts such as
oo RGNS ol TR, OF ARl bR S o
codeine eix dexitamanshade $8)r ndreskléative tCOXIAr/dCOZR irdiditosy l@ﬁmfas
oo BBl a8 Loy Hiufe AR PR AR ond T
Viaséantdgonists, auqmﬂhowdwnbeﬂ in d/H997/9maée!nddNOﬁ_é/02289 (11)
TACEWI?A&S:? Os arll:d) rrN?el fg@[ﬁ{m he{mj}@) (15? Bm‘fh?%lftnqgno%%tr1'alv§ntibodies,

mpoun €
suafm ar RmmcadeoeirmsCDFHSw amay NEaretpHpen dmmadndyotaulinv atalezles oduch

.ncl udi S -dryin f = !
oo e e o A BRSPSk AR ELH D
neuwswphit sélagasef dmhilatoesypbesh mseﬁmseedekcnbem ineW@200510261 24,

S fer usin , .

de;ogslglrs{s%s"ri}t ﬁgfr\:ﬁl@%‘fb%%g ZHI) ﬁg R asqhose described in
EP1052264 and EP1241176 (15) A2b antagonlsts such as those described in
WQ02002/42298; (16) modulators of chemokine receptor function, for example
antagonists of CCR3 and CCRS8; (17) compounds which modulate the action of other
prostanoid receptors, for example a DP receptor antagonist or a thromboxane A,
antagonist; and (18) agents that modulate Th2 function, such as PPAR agonists
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WO 2008/ 122784 PCTYGEB2008/ 001201 12 propellant-free
woaod/ dhalr ati on of mcroni zed active conpounggrids9iis/noizoi
for exanple, inhalation gapsules or other "dry
powder " delivery systens. The active ingredi ent may
al so be adm ni stered parenterally in a sterile
medium 5 Depending on the vehicle and concentration

The sesght trm @k’rmg c@m@o@ndt bfemehﬁv@uwwdﬁdseic@ﬁa @bmoihgr@duem
ant a uvant s SUC
ey eiina GUL Hllepad CRaaBe PUsRe dosH ol Bak PereCiRgt dapseraly.

an eAEcte debssialae dilite dshe. vehl cle. Qher conpounds may
be conbi ned with conmpounds of this invention of
formula [I] 10 for the prevention and treatnment of

MelHoas opglnsti- medi at ed di seases. Thus the present
—_invention is also concerned with pharmaceuti cal

The BrR5EY, IYEFHY BASOHoBGRIARY Wit p@ﬁ@%ﬁﬁ &AtPrepgring the compounds

of Rislidfyamaeh.at ed di seases conprising a therapeutically
effective amount of a conpound of the invention of
formula [I] and one or nore other therapeutic

Thél@@rﬂbéunc@df \‘o’iﬁhh@ [l e frRNfESdne msmraichah% p?e&é?é@h&%?dﬁtpto
ounds of a5 formula [1] include

the,faeesres 41 e GIWIBH STBIES Al SIS G SRR AR atarials,

and h#étﬁjﬁﬁé{%}@mphf@dcﬂy%@mllgﬁxngrsp%ﬁte%ﬂiﬁi& Mo?éover by utilizing
[ 32- adrenor ecept of agoni sts, such as sal neter ol

thei qqg%qggfe@@ﬁcr&edmpm @pq;q)surg eyntpiggrkirreinepne of ordinary skill in

the & @hﬁ“ré&dﬁi préparc ¥@dIIRI bEHIAINDS @ the BREEAAMNeRlich Slfkkd
as nontel ukast, zafirulast or pranlukast or

herefsy, B £PRRRUNGS JW5VAtAG tBe exapIes aigmot JQuRvalstoke @aeied
as %rm%Ythé QAR geﬁé& AP ls nsiubRar3ithe #UEMIcH, The éx@?ﬁ:ﬁé@‘uﬁher

muscar | ni ceptor antagoni sts such

ugiage AgiBIisior B}ecnwéféat?owj theiogiHedA @dpepiaset yenton. Those

sksﬂ@ﬁ t}vfé’)artl Wil rdi i Dﬁderé‘tﬁﬁ@ tr$ kh&dr Vardiass opthe conditions and
anti hi stamn for exa

p’%@?s@ét ‘?fv‘Ee H?‘Wéﬂﬂ W@P?Jat“ﬁlfchég‘gﬁ? GRN D%t ‘é?g”éntPsR'@Pa’% Jegse

co@gouridexof enadi ne, citirizine, loratidine or

astem zole; (7) antitussive agents, such as codeine
or dextranorphan; (8) non-selective COX-1 / COX-2

Compbudmst off the »mhorasf fhmulaup] Qﬁ@lc@fveheﬁ@pb@bﬁmarddgby the

reqig) Getyan an e RissS parnoesire dmRoBLSndS ehfabiaalovating
agohl ot/ 1oL [lapdvﬁwaﬂ/g(a&a’ﬁ% r(eﬂ»ﬂe)sentérﬁac&mably leating yreupd(for

TNE-a i nhibi tors, | e ant,i o TNF nocl on I
exaifiie lLTOn S, tmdiine SRR FHG Fitses &  group.
Typieatig pthe mikyiatiomegitivnus tarriepbeduthepressucdof EﬁBasEr(fN ekample,

Polagdiim) BoUoRpAs] 2 op e SR GRTSe aefine, or M
dimeﬂhygbtma)gnde) $iuie ho ae mm&odﬂﬁ’&af if gl rd%a’Et!Mﬂm&ﬁ’h?isz Gﬁtﬁgn a
prof@ieth 38 o1 e Bibrorat dafeeGingsten wited bopBaf the

desMeld campagahofsivesingardibn akfotrhas gapiEsbemd epl | n



10

15

W2002142298; (16) nodul ators of chenoki ne receptor

wdfeogima, for exanple antagoni sts of CCR3 angc8ebBioo1201
(17) conpounds whi ch nodulate the action of other 35

prostanoi d receptors, for exanpl e a DP receptor

antagoni st or a thronboxane A2 antagonist; and (18)
agent s that nodul at e® function, sugh s PPAR
agoni sts W) 2008/1%27 4 PCTI GB200 13 The
wei ght ra

second ac

depend upo.che ef f ect dose of each edi ent .
General ly, " an effectlve dose of each e used, 5
ff Aethods of S nth hail's The present invention is

al so concer#®d wi th prfcesses for prep#ring the
conpounds of thls i nventjon. 10 The conpounds of
formula [I1], of] the prese |nvent|on can be prepared
accor di ng foo” tye® piloce §5of the fol l owi ng schenes
and exanpl es, using app ' F materials, and are
further exempliTied byt ftol [ owi ng specific
exanpl es. Moreover, by Utiliz st he procedures
described with the di ure {rai ned herein, one
of ordinary skill in theeart ¢an readily prepare
addi tional conpounds of the present invention clained
15 herein. The conpounds illustrated in the exanpl es
are not, however, to beS¢feme&ttued as fornming the
only genus that is consi dered as the invention. The
exanples further illustrate details for the

Intgy| F@S@F%?Q"@?PU@#S phismedaib maydeairepared py dwemaction between an
amirdp8EHd) o forHMéSﬁV] akilld ed.dioub @(?ﬁ\?%ﬂnldl off ul@r’m The

under st and that knhown vari ati on con

reaglien Mgy §8 £aied ay ned ©r ibine GRSeHCH P awabi%ehydratmg agent,
sudW %eg@gﬁﬁ)sﬁl@&tcbﬁcsﬁs eholuBndULRBAE Sadid&e ]gneﬁ'%ne&flfom acf‘ld

ngoun ounds of the invention o
Inte B CARPRIRES T B@mﬁlaetﬂa,r @a By Mhare cemmeicialy Betilblsnor

carabbpﬂé ikadven fretieaynd of forrmula [I1] and a
suitabl e alkylating agent of forrmula [I11], wherein

group LG represents a suitable |eaving group (for 25

Altanmlyemté‘rhieﬁfaﬁa cd’iﬁ&fﬂlﬁds of f&%hlﬁ?ﬂ?%bféﬁgﬁk ‘?axé(ﬂ afk9Cgr8Sp,

en or al rou i cal
SU% WP%% PQM? %F E¥anreRyhi f&avc%ﬁ ar@aar@g tffonhmtelﬁr@e@af@sc@mp@ums of

formulbqwqe WHedgin aXiarmloeb br&ﬁ& BB RLY m&@ré?w¥|®rom&h§ﬁbsulfonyt-
ert solvent acet one or

TR 1 BT RN SIOAMRSIANS GRRaRGR QM gharein B is

an hb@oﬁr@@ly isabstitgied Bbioh eﬂn@bi tirP §ro8p (Qér@n%?ﬁ)e Ghé PE4RHGR may
A an a g riate rotection step will be

co grduﬁ tye 89 g a‘?"ﬂ 'f‘h presence of a suitable catalyst such as

tetrak:s(tnphenylphosph1ne)palladaum. Compounds of formula [VII] are commercially

available or can be prepared by known methods.

st t he Fonpound of t ption to the
|ngred|$gm Be vani nd w ||
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WO(ZMQmét 1). WD 2008/ 122784 PCT/ G132008100129(%/(}%&)0@/001201

NH R --~-6m Rfi{{HFgCHY, Rc
Pl? e RR~O}~~LG||fs] \ NR Rz / / x ROA

Rs OYi L[a Schene | Internedi ate conmpounds
of for Ia[II] e prepared by,the reaction
betvvee % henol Por and a

1, 3- dj 6ny| ound _of_ f mctl on
may b arried o eat or heopresenée of a

sui t abbg dehydr at gent \ch as pol yphosphoric

acid, p-toluenesul onlc acid or nethanesul fonic acid.
Internegﬁate conpgunds of formula [l 1], [IV] and [V]
are comercially avallable or can be prepared by
known nethods 10 Alternatively, internedi ate
conmpound's pf formul a [11F, wherein R4 is an al kyl
~eycl opropyl, may be

c npounds of ormul a
[V, ., proho or_LpﬁaﬁgLonr or a
trlfluo?%n% esul f onyi & ok oup, by reaction with
an or ganone e reagent of @ fula [VI1], wherein B
is 1.5 an appropriately substl ut'ed boron, zinc or
tin group &Schene 2). The reaction may conveniently
be carried'Out in the preseﬁ@e of a suitable catalyst

such as
5|

1] B = Aliyl

Scheme 2

Intermediate compounds of formula [VI], wherein T is chloro atom, may be prepared
by treatment of compounds of formula [VII] with phosphorus oxychloride.
Intermediate compounds of formula [Vill] may be prepared from compounds of
formula [IX]. The reaction may be carried in the presence of a suitable dehydrating
agent, for example methanesulfonic acid or p-toluenesulfonic acid. Intermediate
compounds of formula {IX] may be prepared from reaction of aminophenols of
formula [IV] with B-ketothioesters of formula [X] in the presence of silver
trifluoroacetate. Compounds of formula [X] are known or may be prepared from
known compounds according to methods known to those skilled in the art.

Compounds of formula [la], wherein R* is an alkoxy group, such as difluoromethoxy,
may conveniently be prepared from intermediate compounds of formula [XI] by
alkylation with chiorodifluoromethane (Scheme 3). It is to be understood that if the
reaction is carried out on a protected form of intermediate [Xl] an appropriate
deprotection step will be required to obtain the desired compound [la].
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tetraki s(tri phenyl phosphi ne) pal | adi um Conpounds of

wohossnud®4 [ VI1] are commercially avail abl e opcgaBzdagooi201

prepared by known net hodsyjs WO 2008/ 122784
t' CT'/ GB2008/ 001201 15 oYs AL OR3 Y O N\\~~ 1/

RRS O' w OHY OHY [IV] [xi [IxI R NO--~(\

N TxxR--B[Vill OHR OHR RS\ R Yt Y YY
Vil Y
]

[Vill]/RIVyl R \-N ~~//xO=IR§I\R~/Y
[11 AP kyl  Sche GI[n]t er td €onpounds of
forrru \ vvherei n Tlds chlor may be
prepared |5 by trea{—nce-nt——%*cor;po nd f ormul.a

[Vill] Wi t'h oRsphorus oxychl of 8. F‘I rrredl ate
conpounds smula [VITI] may_he pr from
compounds of ; formula [1X]. The reacti oY rf’ay be

carried i rM's F]e presence of a sui tabl)g dehydratl ng

{ta] R* = OCHF,

Scheme 3

Intermediate compounds of formula [XI] may be prepared from compounds of
formula [lll] and [VIll] using methods described above for the preparation of
compounds of formula [la] from intermediate compounds of formula [If] (Scheme 1).

Compounds of formula [la], wherein R® is an alkoxy group, such as difluoromethoxy,
may conveniently be prepared from the reaction of aniline of formula [XIV] and a B-
ketoester of formula [X!lf], wherein R'® represents an appropriate alky! group, such
as methyl and ethyl, followed by alkylation with chlorodifluoromethane (Scheme 4). it
is to be understood that if the reaction is carried out on a protected form of
intermediate [XIV] an appropriate deprotection step will be required to obtain the
desired compound [la].
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agent, for exanple nethanesul fonic acid or
wobb@iemgesul fonic acid. Internediate conmpoppgseaosooizel

formula [I1 X] may be prepaged fromreacti on of

am nophenols of 10 formula [IV] with O-ketothioesters

of formula jX] in the presence of silyver

trifluoroaget gf e. gnds of fornula 4 X]..are known
or nmay bekpared 5 known co Syaccording to
QN ose

met hods k to th killed int « Conmpounds
of for dla],* whePeinyR4 Ts~angal dr oup, such
as difl uofonet hoxy 1 Rconvenl ntIy « ~epar ed
fromint di ate corrpon‘é of fob

y
al kyl ation#nith chi orodi’fluoronethan (Sc me 3). It
IS to be understood thkat if the reactixan is carried
out on a protected formof internediate [XI] an
appropriate degrotection step will be required to
obtai n the desi Ngoftpound [l a]. WD 2008/ 122784
PCT/ GB2 0 0810 O 16 ROR IC \ RORA"\/CG

[1181I\—-M=-OL, )‘x 0HR3ROR'Rs\Rs Y O

7~ Y WY [v NRa RORBRs O0Y le

Y (lal R4 %F :
Y

[la] A = OCHF,

Scheme 4

intermediate compounds of formula [XIV] may be prepared from compounds of
formula [IV] using methods described above for the preparation of compounds of
formula [la] from intermediate compounds of formula [Il] (Scheme 1). Ketoesters of
formula [XII] are known or may be prepared from known compounds according to
methods known to those skilled in the art.

LG @t

[ta] [Xv] [ta] ¥ or Y' = Het

Scheme 5

Alternatively, compounds of formula [la], wherein Y or Y' represents a heterocyclic
group, may be conveniently prepared from compounds of formula [la], wherein Y or
Y' represents chloro, bromo, or iodo atom, or a trifluoromethanesulfonyloxy group, by
reaction with an organometallic reagent of formula [XV] wherein Het represents a 5-
or 6-membered heteroaryl ring and M represents an appropriately substituted boron,
zinc, tin, copper or silicon group (Scheme 5). The reaction may conveniently be
carried out in the presence of a suitable catalyst such as a palladium compound (for
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5 internmedi ate conpounds of formula [XI] may be

woRb@paiRg from conpounds of fornula [I11] aperk¥hdobborzon

usi ng et hods descri bed apove for the preparation of
conpounds of formula [la] frominternedi ate conpounds

ample,) RO PR AU “oPoublet S Bbbrino)

ferroddinjdichloesmatiddiag). 10 may conveniently be prepared from
the reaction of aniline of formula [XIV] and a [ 1-
ketoester of formula [XII1], wherein R40 represents

Exariesappropri ate al kyl group, such as nethyl and

The BRI AT Po HERRAS WBCHERDea o herfolquing examples. I il
be abﬁv@@nﬁt‘eﬁoﬂﬁt tth@tmw}e‘nubdntesrmgmbeim bﬁ{;\;v@yﬂrdfi @dnplg oply and
nt .er at e ~an a opri at
modiFg P SR S RRCBadS MG sk i e SBRaoring Rl
desired conpound [la]. WO 2008/ 122784

) / GBZOOS/ 00120 17

H NiR gegirg WeLeyeRe" "@'e@f{ r%npe@t#z'ews"ﬁ a«\'a"%n bhﬁ ?ﬁw
(400M9(i)\§pef;t}6rhétbr Wifl & }nplﬁesbhdﬂce SXanﬁﬁbé:@péctrBEeteQ Ofiém;ﬁi

co

Shifs 257 RATRSSAVPPTRIGIE1E 1 SR i s DTl iationt
have been used: br s = broad singlet, s = singlet, d = doublet, dd = double doublet, t
= triplet, g = quartet, m = multiplet.

Mass Spectrometry (LCMS) experiments to determine retention times and associated
mass ions were performed using the following methods:

Method A: experiments were performed on a Micromass Platform LCT spectrometer
with positive ion electrospray and single wavelength UV 254 nm detection using a
Higgins Clipeus C18 5 ym 100 x 3.0 mm column and a 2 mL / minute flow rate. The
initial solvent system was 95 % water containing 0.1 % formic acid (solvent A) and 5
% acetonitrile containing 0.1 % formic acid (solvent B) for the first minute followed by
a gradient up to 5 % solvent A and 95 % solvent B over the next 14 minutes. The
final solvent system was held constant for a further 2 minutes.

Method B: experiments were performed on a Micromass Platform LC spectrometer
with positive and negative ion electrospray and ELS / Diode array detection using a
Phenomenex Luna C18(2) 30 x 4.6 mm column and a 2 mL / minute flow rate. The
solvent system was 95 % solvent A and 5 % solvent B for the first 0.50 minutes
followed by a gradient up to 5 % solvent A and 95 % solvent B over the next 4
minutes. The final solvent system was held constant for a further 0.50 minutes

Microwave experiments were carried out using a Personal Chemistry Smith
Synthesizer™, which uses a single-mode resonator and dynamic field tuning, both of
which give reproducibility and control. Temperatures from 40-250 °C can be
achieved, and pressures of up to 20 bars can be reached. Two types of vial are
available for this processor, 0.5-2.0 mL and 2.0-5.0 mL.
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WOE6O§H§H7§LU on of conpounds of fornula [Ia] fﬂﬁ%%oos/omzm

I ntermedi ate conpounds of,,formula [I1] (Schene

Ket oesters of fornmula [)gUI] are known or may be

prepared from known conpounds according to nethods

known to those skilled inthe art. R R+ NR~\ ~~
Relersiphade prelhidiivte XPLR p@ifigatidRs WRerbocaRied olRsusity ‘Gen€si® 7

micipg G T ey sicd ki lae® i patiraS 04 nBERE T2 om
intemalYdiamefer.eBrentrobite pledser osrcvas miguesmf aweionivde and water
OGRBIETRE B . % SRR foutd T ROARE KGR B ey 1o
mLaperminate ahdtiypidal geidizmet dfastes Of % rydamieymgdifierrampyd up over
sof G it Facl LAPRRRR. 60 oG MRl Bl i cows

andapﬁti)s)r Qlareylpgbl'gﬂ,g tran drddnfce mmntanwedamprevppc?r_ami, yand the
substituted, boron, ine, tin, copper or silicon
rerdinj ap e Rl vophise i o el RBSHEE i ent 1y be
carried out in the presence of a suitable catalyst
Ex%%%ﬂ? g%zﬁopgg' . ur%r%%%?(u%gg&fgﬁ%flégogg?éé\}rgg&-%wbenzyl)
quinslinakylekyjatqtleavid phosphi ne) pal | adi um or
(1,1 - bi s(di phenyl phosphi no)
ferrocene)diichloropalladium. Exa,Mles 5 The
i nvention will now be descyibed w#th reference to the
foll ow ng exanpl es. A Qe reciated that the
invention is descri @u exanpl e only and
nodi ficati on of detai ray~bé”made wi t hout departing
fromthe scope of t I Avention. 1H NWVR spectra were
recorded at anbientitenpgrature using a Varian Unity
i nova 10 (MHz) spéttiPBmeter with a triple resonance 5
nmm probe spectroneter. Chemical shifts are expressed

i n mrelative to tetranethy|silane, The follow n
Pr%ﬁﬁg{)i‘igi (Segino-4-fluorophenoxy)acetic acid methyl ester g

3-Amino-4-fluorophenol (3.0 g) was added to a stirred suspension of sodium hydride
(60 % in oil, 0.94 g) in N ,N-dimethylformamide (30 mL) at 0 °C, and the resulting
mixture was warmed to room temperature for 15 minutes. The mixiure was cooled to
0 °C, treated with bromoacetic acid methyl ester (3.3 g), and then stirred at room
temperature for 2 hours. The mixture was treated with dilute aqueous ammonium
chloride solution and extracted with ethyl acetate. The combined extracts were
washed with saturated aqueous sodium chioride solution, dried over magnesium
sulfate and the solvent removed under reduced pressure. Purification of the residue
by column chromatography on silica gel, eluting with a mixture of toluene,
dichioromethane and ethyl acetate (2:1:0, 0:1:0 to 0:20:1 by volume) gave title
compound (2.7 g).

'H NMR (DMSO0-d6): § 3.70 (s, 3H), 4.65 (s, 2H), 5.15 (br s, 2H), 6.00 (dt, J = 3.1, 8.8
Hz, 1H), 6.30 (dd, J = 3.1, 7.6 Hz, 1H), 6.85 (dd, J = 8.8, 11.2 Hz, 1H)
MS: ESI (+ve) (Method B): 200 (M+H)*, Retention time 2.5 min.
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have been used: br s = broad singlet, s = singlet, d

wo20604Rset . dd = doubl e doubl et, t = triplepermpToesno1201
quartet, m= nmultiplet. 1% MasS Spectronetry fLCI\/B)

experlmsnts to determne retention tines and

PrepaTAaN gy PY AR Nt A PER BEPT AEHELRere
performed on a M cronass Platform LCT spectroneter
i th t | ect nd. si th_ .
A RPN FhRAESEOT G KRG B o7 50 Mo AL Ja0 NS 05O
waP Meddd vwith3a Cnikiitec ol wmbundl &.8 nitl)_arfd :ﬂbmﬁeatahb@vmd ethyl

oSIB6I 1 AL e o9 b s ot GOTYLAL OAT a0 Shmdgs. The

mn&?r@t\%ﬁ tHeh! ot tvith @&uﬁbnlof’/qf&bfﬂnﬁon@ét dﬂpi‘(eﬁ?l -varﬁyra&‘oie
for the first mnute foll owed ent. u

(1.0, 51 GERYCPTAD (65 T2 SOEABB B yiErTop FooManfha istire was

dmﬁédw&@@ateT%ncédna@d 18 W Bk uRdET rEdich@prdasiig, mb PéHidue
for a further 2 mnutes. 25 Method B: experimen

extastast i SEMhEERIBN. AN COMBINRY ARG Wire, washed with Saturated

aq @éb%gté&iﬁﬁebhior‘{&et %o%éx‘\t 'dHSd ab\ér NRAahdsiifn | Qifate and then
electrospray and Di ode array detection using

COMERBHBAE nwder Jﬁauasﬂs mssg@ Furligatioth €6 tomesiflee Y baimn
chrﬁnﬁid@%p‘ﬂx\%h QWca @éfeluﬁﬁ&wntﬁ@ h¥&de &Mﬁﬂ&fé&&ﬁﬁar%et%( acetate

sol vent r) solvent B for the first 0.50
Qa\fﬁm@tcég‘PQWQ%?$@%&9|W%‘ @3dent up to 5 % solvent A

and 95 % sol vent B over the next 4 mnutes. The

final solvent systemwas held constant for a further

MS ES6 (e hilMatod R 89 b(ME " Slgirntiphdimes WBie carried out
usi ng a Personal Chem stry Smth Synthesizerlm
whi ch uses a singl e-node resonator and dynapic field
PARHAIRG LcHB P Igeroriana-if sk A ] Ay Sigofin-6-
y|ogﬂ5ﬁ(gtlgla,;,d'ﬁeém@§[§ur es from 40-250 C can be achieved,
and pressures of up to 20 bars can be reached. Two

types of vial are available for this processor,

A %&@I;?%%g(&gdén/ng%l? g%g@p%&éﬁﬁawﬂéﬁcmﬂ&hﬁ%@f@ 4% g) and 3-0x0-2-
ever se- reparatil
(BRI oIS B eio GRS o3 TS AP ClBeraner20 i) s
ad@éc%%ly@nds%hbﬂmm (35g)l dtaeo e, ;’ﬂdd%k.ﬁfebgulﬂh@ﬁﬁdur@ weelstinmas at
er na I a

t
125501 i T0S EUr A aRiCRPH 48 B S TBE BT Er Sl water
ana\/@ktﬁictéﬁ witrodthyl éthry ok vorhbinéY dxtcte/weré Washadowitragated and

f t
safifayert St B9t ehiofoddioPaufiad 3o Ster pagpganfiurate.
Theosbivehe wak apeded Rindsre reduddd eesdlrenamtl tres resicuacpuridind by

cof S a5 cREAS A B it Gl B

acénitecty affondaitie omnpcaml (088 g).
MS: ESI (+ve) (Method B): 435 (M+H)", Retention time 2.9 min.

Preparation 1d: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-pyrazol-1-ylbenzyl)quinolin-
5-yloxylacetic acid methy! ester

A mixture of [2-ethyl-8-fluoro-4-0x0-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-
yloxylacetic acid methy! ester (0.37 g), N,N-dimethylformamide (10 mL), potassium
carbonate (0.18 g) and acetic acid chiorodifluoromethyl ester (0.27 mL) was stirred at
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remai ni ng aqueous traction |yophilised, to give the

wolb@Ahy AL oduct . 10 Exanple 1: PCT/GB2008/001201
[ 1Tl uoronethoxy-2-ethyl-8sfluoro-3(r)(4-pyrazol-1(r)y

| benzyl) quino Iri-5-yloxy] aceti](c: acid F O OyF OMH

E P . _ NS Rt :
036, 4P s TORGT "k (g 6, B S HREABRE (BIRUIHA e
and daieattechwith sthidracetdtes Thp ensbined ektratalvens wasted déh s¢ibtated

% ] [ 4 [ N, Ndj . '
e I M T
untiemmeduedupresduos. FE]xBifimmntcdsthe Témﬁium’dbgt cmm?\/@brmwmabhyoon
sl o ARSI, BRI SRl P O FOAE S e

compoursl (Of8ey)M xture was treated with dilute aqueous
anmoni um chl ori de solution and extracted with ethyl
acetate. The conbined extracts were washed with

MS &SI (el (MethokbB) 486 (MHHiN Rdtetiondimes3? niin.on, dri ed
over magnesium 25 sul fate and the sol vent renoved
under reduced pressure. Purification of the residue

Préparatonut [¢hlifoominedioapyetiomn8diubicch (gpirazobli yi-bergylMditolin-
f toluene, dichloronmethane and et hyl

5_2 n}xture.
VRUEEE  1:0, 0:1:0 to 0:20:1 by vol ume) gave title
conpound (2.7 g). 30 1H NWVR (DMSO-d6): 8 3.70 (s,

A %E%tio:g:cg5[4&@ruo%’$éthc§y§8et§ﬁ{§~f?uj>ro§59§4-gﬁago?-é iyﬁenzﬁ)%imotm-s-
ylohyj8eticdutid thethyBedler (D192g)Ha tetidHyddviararE(.0 by edas (thdatddowlith
- 200 ' etentiqn ti 2.5 mn. VO, . i

1.6 koadiaut M BB On A TE B et Pis Beviine sution wes

stiBed a0 18bn 4dempyeraimad ik + yolwe gl fepamidesionan veas chnedviey lunder
ster A sus si.on_of potassi,u ert- OX| Q-5

ool praiS AGRNLE oS FoRiRp B W @B 5L Abeous

hyaiiotiiodc atidt Theembdure evis- ddrtaaied | with2etByl rdcktadandnd the combined
- nt anoi [ hyl ster 7 . an

extfad TR BRI R s B iy oBlymt By st B Hher

driéth ever magnesiumasuifalecihe saedre dvasiremogedsoldat redncasf pressure to
- (.4-br enyl)-1H pyrazole (1.0 g) in

aﬁ%@@ﬁ%ﬁ%ﬂ%ﬁ@ﬁ%%’o m.), and stirred at 0 C for 2

hours. The m xture was diluted with water,

HOARASEBERL 158 ¢ 9 DU, UGS 06 RF1UCES PRE ! £14030%H)

4.80 (s, 2H), 6.40 (m, 1H), 6.75 (dd, J = 3.5, 8.8 Hz, 1H), 6.85 (t, J = 75 Hz, 1H), 7.15

(d, J=8.6 Hz, 2H), 7.25 (1, J = 8.8 Hz, 1H), 7.50 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 2.0

Hz, 1H), 7.85 (d, J = 2.0 Hz, 1H)

MS: ESI (+ve) (Method A): 472 (M+H)", Retention time 11.1 min

MS: ESI (+ve) (Method B): 472 (M+H)", Retention time 3.3 min

Example 2: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-oxazol-2-ylbenzyl)quinolin-

s o

5-yloxylacetic acid
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extracted with ethyl acetate. The conbined extracts

Wo\éagqsﬁg%/s@%hed with saturated 10 aqueous sodi %@Eh?ﬂ%/@(ﬁzm

dri ed over magngsi um sul fate and
concentrat ed under reduced pressure. Purification of
t he residue by colum chromat ography on silica gel,
eluting with a m xture of cycl ohexane and et hyl
Prepeftiat ga @avRomblbdreyF-oResEithrat didéhg eyl | ow oi |
e?o 63 0) ?5 VS: YP(eve) (Met hod B)ﬁ 301 (M+H),
Retention time 3. 3 m n Preparation 1c:

Thé sttébvwhpa%nalw gréba@@onf‘;bé AYhad odf- Pre)ahiaﬂ@siyib) vding-3-
rooquj nof i n- oxylacetic acid me%ﬁfé ester 20
ti

oxaReGNOIE AGH S0 P AR AT PIARIPORREHRSS
nmet hyl ester (0.42 g) and 3-oxo- 2-

. E\UFE yrazol " I benzy;%glent anoi ¢ aci d et hyl

H ERG) ﬁ 11 Ut sxahez( 3D, M2p thak= 7a1dHéoGH!)o2 35 m, 1H),

y | syLtgiang

2600y RIRSAOArL e adR & g8l MG ipgPharh JosgEv e

2HRI7¥0Ude) 786 HH8HEd to room tenperature, diluted with
water and extracted with ethyl acetate. The conbi ned

extracts were washed with water and 25 saturated
Prepgiations 2wdi [Infddromebenayisaietivi-SHuoraridoxchb-difyeguinglisy 5-
@%‘% b ki The sol vent was renoved under
ylor ugégﬁg}es L’Jre%étglénd the residue purified by colum
chromat ography on silica gel, eluting with a m xture

Th& ntleac(yc:)‘?wl\nrg;I ?g@%g p?%?ﬂ %}‘ l\/é rr%g%‘%&?éé (ﬁfoEQ%%stnPt(é Bmino-4-

ﬂuf(rmneﬁoxy)mve rcidomethyingster, @dﬁﬁ‘& bW@ba%'d)r%WOPQNaHO'C acid
eth%ﬁe?éfl uor omet hoxy 2-ethyl -8-fluoro-3-(4-pyrazol - 1-yl
enzyl ) quinolin- 5-yloxy]acetic acid nethyl ester 35
A m xture of
sth r@484(W9F9 HekeiBy iRg @l 2 iy | benzyf) - 1, 4-
Mil‘%ﬁ%ﬁ gq@%no{%@ 5-- yl oxy] acet*l c IaC| d nethyl ester
(0.37 9), N N- di rrethylforrram de (10 nL), potassium

at £ lﬂG Rfiethoxy-2-ethyl-8-fl lin-5-
Prééﬁrégirggdl ?(f uor orrettg%m P ol 9 °-x}’ \/\(?asy st Iu?i;oggmgtm

ylo’@!lﬁ@ﬁesﬁlﬁmmeﬁ@'ﬂ GBZOOS/ 001201 21 80 C for 6
hours. The m xture was cooled to room tenperature,

diluted with water and extracted wth ethyl acetatg.
TherHile ccompioe) wast prapared \iyr Be iaethed o Frepasalidny 1 ¢iging [3-(4-

brontbbRARM)- z’?@@\&/!‘-ﬁﬂlé‘d%-@fdxgﬁ S@hyrdqunolifslyiskyRiéelic acid methyl
magnesi um sul f and concentrated under reduced

estgf@gcg%ge@c aF’HPF‘Pf"@ﬁ‘PP’@H‘GB‘fV ¢ r esi due by col um
chrorratography on 5 silica gel, eluting with a
I
M o bt MeshaEBE 198 IH Ed ot e Ry B ag6

(MtH) +, Retention tinme 3.7 mn.

c acid

Preparation 2d: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-oxazol-2-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester

A mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.36 g), 2-tributylstannanyloxazole (0.46 mL},
tetrakis(triphenylphosphine)palladium(0) (0.084 g) and 1,4-dioxane (3.0 mL) was
heated at 100 °C for 3 hours. The mixture was cooled to room temperature, diluted
with ethyl acetate, washed with water, and then dried over magnesium sulfate. The
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10 Preparation 1le:

| f| voronet hoxy-2-et hyl - 8-fl uoro-3-(4-py -] -
WO(Z ﬂ‘%ﬁi’l"ﬁ qui nol i n-" 5-yl oxy; acetic acid A Sol%(?ﬁghmg?/?fdnm

[4 di f1 uor onmet hoxy- 2- ethy3 8-fl uoro- 3- (4 pyrazol -1 -

yl benzyl ) qui nol i n- 5- ]acetic, acid nethyl este
sotm msg’fmpvﬁq @riqeaﬁ%%@ @F%ﬁ%w’@st%ﬁffﬁfd jtle, e e ERRAag @5 Yellow
gurﬁﬂé’é )15 1.0 M aqueous |ithium hydroxi de sol ution
and the resulting solution was stirred at
roomtenperature for 1 hour. The tetrahydrofuran was

MY EBPUSE) (AR B)f SHUGAMH) DIFRSGHES 1RB 3.4 him resi due
aci dﬁ |g)éd by dt r?e addltl)on of 0. 1‘ M aqueous

hydrochloric acid. The m xture was extracted with

Pre&%t‘%bn eelsadif thOWg-LORPLARShro 9&5%@@2032%@&2%&1&6% 5-

sat urated aqueous sodi um chl ori de sol ution,
yloxlegeticecidr i ed over magnesi um sul fate. The sol vent vvas
reaned under reduced pressure to afford title
nPound (0.18 g). "H NWR (CCC13): 5 1.25 (t, = 5
A |sgl of @@@qqpetbowﬁetbyi&ﬂuomp (4,gxag@l gyl egq)l)qumohn -5-

ylo@é‘&tlé %c:dggaﬂ%@ r’é@ d?@ g%m"&eth@n&% 6 qﬁ_) aﬂd wa?er?o 68?1@ was

tregeg With QM)aquepug gthqqm hydroxide go}qﬁon (0 30 mL) and the resumng
mlggb vgasf%gl(ré’d Qﬂ?orﬁ 'f&n}_ﬁéﬂ)atu?e f%%‘i‘g):rs ‘?heomlxﬁ% w&s ‘ébn):!rﬂea bPthe

+ve)
adqifigrHyf, glarésdl aerticanic; Fonrsentatad pner rwceﬁstesgweqnd( mtf%%ue

pa@ion fl?et&lé@“d")et l ﬁ?étgl{ét AR wWhieTBTRe 3rdlnle %smbﬁe@ over

uor onet hoxy- 2- et hyl - 8-f | uor o- 3- (4- exazol - 2-
magnResiin cudialel pﬁncest@tp@wgt: &aqused erepspre,-and therr d@ﬂ‘m wﬂth

%Qzl@ﬂ%%ﬂe??r@éﬂuqﬁcﬂﬁf%swgl%veéz fﬁﬁ%bﬁt RBh&d: with

r onobenz opent anol ¢ aci ester The

acetpailriée, mﬁmwaaiﬁa@nmrémﬁdewdw f@%e%quweo%e residue was
pufile@P 8y aédl&lﬂn | &r&ﬁh’@ﬂra%hy SorP @I@S nb@n QRingC Wﬂh eh ifixture  of

ester ono- 4- br ononet hyl benzene. NVR
d:cp@mgyane@ nleﬂ@pyot @ind placiat agefiyy acig{po:131 305 1@;(1 :1 By volume).
Fuh’Rer %U)mcaﬁor%bgi n’;brebé‘n')at:ve %e@é}sé ade HIRLE- 4Ad ( Men2tdbiumn
chrgn'@tqgiaphyzqq) silica, gﬁﬁ, %Iatmg‘]wu;h g rglxqqie Oﬁmhlquléaﬁ\gr gﬁtl@ﬁ\ol

and Rlacial acetlc acid (40:1 01 to 20:1 01 b volume) gave title compound as a
ronnbenzyl) 2-et hyl - | uor o- 4- oxo-1, 4-di hydro

whiersei6) (B.4880)

'H NMR (DMSO-d6): § 1.15 (t, J = 7.5 Hz, 3H), 2.80 (g, J = 7.5 Hz, 2H), 4.35 (s, 2H),
4.85 (s, 2H), 7.00 (dd, J = 3.7, 5.2 Hz, 1H), 7.20 (d, J =85 Hz, 2H), 7.25 (, J = 75
Hz, 1H), 7.30 (s, 1H), 7.50 (dd, J = 8.9, 10.1 Hz, 1H), 7.85 (d, J = 8.5 Hz, 2H), 8.15
(s, 1H)

MS: ESI (+ve) (Method A): 473 (M+H)*, Retention time 10.9 min

MS: ESI (+ve) (Method B): 473 (M+H)", Retention time 3.2 min

Example 3: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-methoxybenzyli)quinolin-5-
yloxyJacetic acid
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yl oxy)acetic acid nmethyl ester The title conpound was
prepared by the nethod of Preparation 1c usj
WO@%"*EW% 4- 15 fluorophenoxy)acetic acid nE]%(f@ﬁB?é)&%/%q}zm
and 2-(4- bronobenzyl) - 3-d%opentan0|c acid ethyl
ester. MsS: ESI (+ve) (thhod B): 448 (M+H) ",
Retention tine 3.2 nln 20 Preparation 2c:
[ 3- (4- bronpbenzyl ) - 4<% FITg xy(r)2-ethyl-8-fluo
roqui nol i n-5- yl oxylaestic_asid nethyl ester The
title conpound was prep;reg by the nethod of
Preparation 1d usin [S-Fﬂ-
br onobenzyi) - 2- et oa- f I'uor o- 4- oxo- | , 4-di hydr oqui nol
i n-5-yloxy]acetic acid nethyl 25 ester and acetic
acid chlorodi fluoronethyl ester. MS: ESI (+ve)
PrepdBlidPsh: @(4-714%%)&/%6‘2%)43-&%&%&6?&‘3&& BBytbslerm n
reparation 2d:
[ 4-di fl uor onet hoxy- 2-et hyl - 8-f | uor o- 3- (4- oxazol -2-yl b

A n%%}/é bﬂﬁbt?&mﬂ -tert-baSxidé QM) P Riafyd6iufin@b L), est-Butarol

©.1 B\LQ AnEroPEPenaYPis agidgethyl R HBthek ot 9-°6t Wes treatef iy
sougféhrks?' 1 6h1 omé mm}rﬁ%w&nﬁéﬁéj(mw lin @&tk aroRir@B () mL),

t I I .
and #er @Isu%jog ﬁnlgh@?;%%)égﬁ ,ag Q§ Bafera?f )mﬁqggs andoiagn g room
terr%@ﬂat@re 4fo‘ij' X aftfird. 3TRe Thidurdagas3Jilleat &fh aéatdr@fédcaﬁl%ous

ours. e m xture was cooled to roomtenperature,
ammonnumiermetsmummwd aiecied avith gifuh acetalpt Fhaeaatinedgidracts

we%g%é&g&)fg ggﬁﬁﬁrsﬂ%%ﬁ' WA Sk hitethovdd @ndilp r%@&?e’dlﬁggs%e

1001201 23 sol vent was renpved

Purificaiinredl Heaesidve by solnmosiomaiop@pky #pciisa %?é eju*m Vi 2
ma)%“t ol %eékaﬂé an&@thyf&!ete{téf ‘(ﬁb t& Wbit P ot @ne) ﬁl3wé&/|b?|)dlstlllation

lon tine 3. aration
undes refluppdiBiesFHES htss@y Co! étqaw gage !'%Wosm? 28 8:6q8NeEs Al R0
g). “'ﬁ W léhﬁl%lé @n&md’h@%ﬂ‘:b@ﬁ&i%%ﬂﬁb@i aé\ aSAbdird 6Nkedd and enol
[ 4- di f [ uoronet hoxy-2-ethyl -8-fl uoro-3- (4-oxazol -2-yl b
iISOB@ABy| ) qui nol i n-5- 10 yl oxy]acetic acid nmethyl ester
(0.73 g) in rrethanol (6.0 nL) and vvater (0.6 nL) was

t t ed th [ithi d
C u&%@enﬁy 5208 (b He 18581 00 I 40 1% b 20 (A4 80
(mY, @01[?1@ Utﬁ7fz¢{z) %éww)&t uihas tme(ggva@ao (d,J =88
acCl dl tion o acCl tic aci d
Hz); 6129t + aﬁ%ﬁﬂnﬂé‘? (d é&&%ﬁz}s?@géﬁ’r%— Sé’rﬂf the resi due

partitioned between ethyl acetate and water. The

organi ¢ phase was dried over
Preparation 3b: [2-ethyi-8-fluoro-3-(4-methoxybenzyl)-4-oxo-1,4-dihydroquinolin-5-

yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using (3-amino-4-
fluorophenoxy)acetic acid methyl ester and 2-(4-methoxybenzyl)-3-oxopentanoic acid
ethyl ester.

MS: ESI (+ve) (Method B): 400 (M+H)*, Retention time 2.9 min

Preparation 3c: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-methoxybenzyl)quinolin-5-
yloxyJacetic acid methyl ester
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15 magnesi um sul fate, concentrated under reduced
, and then diluted with acetonitri
Wo%@f}sﬁﬁg precipitate was Jem)ved by filtra {'(?%ﬁgb%smmzm
washed with acetonitrile? and the filtrate
concentrated under reduced pressure. The (gs du? was, o
i Feiny aB PERRRIach P aTBRIPe Al GRaralion ¢4 Ugiap (2606
ﬂua% @I&%twa Ptﬁbn@yl Yoheb 164 @iﬁ%d: hEiREoBY Peer:  reidanabthyl
'aci a ace ic acid 1to 10:1:1 by volune).
eStmfﬂLﬁC?mC'%W‘Pfﬂﬂ'ﬂ%’P@ﬁthﬁkﬁsﬁﬁ’epar ative reverse-phase
HPLO, and then colum chronat ography on silica gel,
eluting with a m xture of dichloronethane, nethanol
MSaR8! giveldMethosdBt 430 (WeH)" Retentiontime ¢d 1916: 1: 0. 1 by
vol urre) gave title conpound as a vvhlte sol [ d (O 082
g). 25 'H NWR (DMSO-d6) :
Prepagation ¢30:J {&dmucyomzthozv#-etw-éélu?@ 3 @Fmethowbsszvd)gum lin-5-
(dd, J =3.7, 5.2 Hz, 1 H, 7.20 (d, J =
y'c’é}]%cet'zaag 7.25 (t. 1 =75 H, 1 H, 7.30 (s, 1
750(dd J =8.9, 10.1 Hz, 1 H), 7.85 (d, J =

A 8 - - uESLa- _
sf@:tm}g [4 %@?é}%ﬂeon ¥é®thﬂ[§ ﬂugé 3 (4”:%80\ NéMé %iv)éu%lén -5
ylogaaetio dcigymetiayt 8sieria-50-g) lRéﬂ@h@nob h10t mh)e aed wagar 1.0 mL) was
tre%&:ﬂﬂb% S’M far%Lﬁ%)us SO |u rp%rdlroxnde Tolutlon (0.67 mL) and the resultmg

|"Uoro OXY- uor o- 3- ( 4- met hox enz¥
mixtyrguiascitirrad 8t ropmotgyxpg@gtre fordchqur \ihenigre vey gaiditied by the

ad@ﬁw %&ﬁa@/ l%?a% c&f'c'ehtré?é& undier réduebl BFe%B@éaéﬁd)lﬂe 3@sadue

enzyl) ?@Pentan0|c acl ester
puriiedi th@mwe wgﬁ@swh@ﬁe LE-1p giferditgle c?@pw'@{as apale vel'@W
I rofuran (80 nmL), tertbutanol (0.1 nL) and
S°@ﬁ%§§g 2tanoic acid ethyl ester (5.0 g) at 0 C was
treated with a solution of

H T W‘%ﬁ%{ﬁ?@ 1.0 gEj h%ylk??rﬁ?ﬁ@&( th, 4 —“?—z), Hzl2H), 3. 65 (S 3H),

ran nd the resultin

4205, 1% AEBASAN08.69 101 36 B PHICE 95T S 2 ovs He.
1H5 eﬂﬁ,e@atynggfopm% lp,qyrs The m xture was dil uted
Wit

aturatéd aqueous 10 ammoni um chl ori de sol ution
MSi Bl ésved ddateet A ¢86 B4+, Retentien dmeTie BBnbi ned
extracts were dried over sodiumsul fate and the
sol vent renoved under reduced pressure. _ Purificatjo

Exgmpithe 4es |[419€|U99°'66‘1h9ﬁw3dﬂ1e§m§?§5\f%'ﬂf“W@Pﬂi)é%i’ethyﬂs"

fludRd uu%lH-ﬁ-W:x aEQtt@aCIH‘ xture of pentane and ethyl
ace? ate 0:1 by volune), followed by
di sti IIatlon

F
H o
NS Nadho
P O P
0 OYF
Lo
0% oH

Preparation 4a: [3-(4-tert-butoxycarbonylaminobenzyl)-4-difluoromethoxy-2-ethyi-8-
fluoroquinolin-5-yloxylacetic acid methyl ester

A  mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.40 @), carbamic acid tert-butyl ester (0.19 qg),
tris(dibenzylideneacetone)dipalladium(0) (0.073 g), Xantphos (0.014 g), cesium
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under reduced pressure (150 C, 1 nbar) gave title
as a colourless oil (3.0 15 ¢g). 1 N&/B

WO%‘;%S. S showed that the Br oduct exi sted a|s_k) mB%&OS/O(}ml

of keto and enoI |soners HNW (CDCI3): S 1.00 (t,

3 Hz (t, ,
carborsts, 9. 00) 4% £ Gorasie () ml) s Faatecsaiby o8 i g e
mixkue ,waé cl)%reﬂﬁ té@o&rﬂ?tem erdfird, Sémd!f@d&gl e, additisn B¢ %Iac%@ acetic

acig a?xd gamtl@ned tm\yeqﬂf @B}é[,agp{atﬁa%watgr The orgamcsphase was dzrled
ovelr EnfBYLimBsiaiOERs Borclnfimbd AuRAN frosdifo.1pdriidativicof

roqui nol i n-5- yl oxy]acetic acid thyl ester 25 The
thet segidee drpeluma %@mape@ahwnbw%eew&q#m Wih a mixture of
dlcigfgr:?)i%\%ﬂ%tnb QRd ieghyg?éég%e (P03 99 thvolty GaRNRRCOMRERA S a
YG"QW(QWh@t"HcB)ybenzyl) 3- oxopentanoi ¢ acid ethyl ester.

I\/S BSI (+ve) (Method B) 400 (M+tH)', Retention tine

mn 30 Preparation :

MS[ ESHGWQBMMeﬁWétmo&%ﬁ(M%E)ﬂe@mP'} trge §- 331"04 met hoxybenzy

I )qui nolin-5- yloxy]acetic acid nmethyl ester WO

2008/ 122784 PCT/ GB2008I 001201 2? The title conp
Preparatipn e p&¥: e d[Soif-antecheeprbt dHopmeligxygicdiy- rﬂ'ua@nwgo'm -5-

ylo#ﬁatﬁ?x@%ld Sethyl ester

["uor o- 3- (4- not hoxybenzyi ) - 4- oxo- 1, 4-di i hydr oqui nol i n
-5-yl oxy]acetic acid nethyl ester and acetic acid

%Bhf%ﬁ’d'o* ' Qi@ﬁbb%k c%?ﬁo‘?ﬁylanﬁioy&zyﬁg dnﬁddf&%etﬁ&@-il@fﬁyﬂ 8-

|on Preparation 3

ﬂuqrmmncﬂm@dﬁ mwmw BS8E (0.1 bindighjorpmelary &%ﬁz@ﬁ—)
wa% )r@é{b? Qlith f@ordé'c@ﬁ&yicﬁ’& ?fé§mﬁ?é&i th@ résuit Lﬁnk@!‘é @és allowed

| uoronet h oxy-2-e uoro-3- -nmeth oxy enzy
u

to |Spadh #bi raems- teV‘P@'S@W%c&lﬁ ¢ Bewrd Res rfth%%tws (Hluteg gt
dlchlﬂrﬁﬁ%@("w&sﬂ@d il sﬁf‘u‘?até\@tﬁueéds Qo) h%%éged rc@jonste

aqueous sodi um ¥PrOX| de sol ution

solyion agecriried @vwe'g@meﬁwg' sulfpier (b sqlkat wap F?'E‘&Vegtug‘%’dﬁ?’“ced

prefseﬂe% adid aud wmaauhe% a yattﬁv ?@mwoex yas acidified by
he addition of glacial acetic acid, concentrated

under reduced pressure, and the resi due 15 purified

MSPESPHRBPIMEHOMEB)E 838MBH)R IFRSehtibirlife2® minf ord titl e
conpound as a pale yellow solid (0.086 g). 'H NWR

(DMSO-d6): 81.10 (t, J =7.4 Hz, 3H), 2.80 (q, j =
fatibB, 2d) ?4 &5udr§me{&b&y 3- (Aetﬁﬁné@lfori?yﬁ)mmdbeﬂwxs—ethyl -8-

ﬂuqfldgy rygnﬁzyléxy acetic acxd methyf este_r') +95 (m 3K, 7.20 (t,

A mixture of [3-(4-aminobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.051 g), pyridine (0.019 mL) and dichloromethane
(0.5 mL) at 0 °C was treated with ethanesulfonyl chioride (0.013 mL) and the
resulting mixture was stirred at room temperature overnight. The mixture was diluted
with dichloromethane and water, and then acidified by the addition of glacial acetic
acid. The organic phase was dried over magnesium sulfate, and then concentrated
under reduced pressure to afford titte compound as a yellow gum (0.051 g).

MS: ESI (+ve) (Method B): 527 (M+H)", Retention time 3.7 min
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20 1H), 7.45 (dd, J = 8.9, 10.1 Hz, 1H) M5 ESI (+ve)
WO&XB@L_D%% A): 436 (M”") Retention time 11.2,m Rp.o0e/001201

[4 d| fI uor omet hoxy- 3- (4- e% hanesul f onyl am nobenzyf) - 2-
Preﬂar ono C{ql g?réggﬂlgc?rgrlgﬁth%y X\]agecs% fl)r?yla%:llng%enzylﬁz-ethy?&
ﬂuéraql_(gﬂomﬂ’#lg Ny &ad bonyl am nobenzyl ) - 4-di f 1 uor onet ho

Xy-2-ethy fl uor oqui nol i n-5-yl oxy] acetic acid

met hyl ester 30 A mixture of

A [ 3sdidtioRr orapbel[kzmtmorémethhkwgr &emhhéwro@mlhwe&yl; bugiyps-

qui nol i n ]acetic acid neth

fluergauagins- g@yiacpg%lacngup@pyle%qtgr O@s? 1@ n@)methanol (5 0 r%a) and

waldr l(@é%l.@%éyﬂehféa REAGH ANRLEbRAddaRmM Hyﬁr&)sde( SbI@i6A (026 mL),
Xant phos, (0 g), cesium WO 2008/ 1

anphg @2‘5@8/’0‘6‘1‘@!’33 2t taslseH At 0D . @@pﬁﬁaﬂﬁﬁémﬂ hour. The

mn&ur@' ¥ RRidled by Tine é@tﬁtxcﬂﬁ‘@ﬁ Qfhcl ad&e Gcif Oéonb@nﬂﬂétécﬂ Sunder

m xture was cooled to roomtenperatu

LR A e resiitepasifioned etwep PihyLaqeiaie and watesrEhe
orgedlct pdsenps BREIVReE ﬁltagb(ésuﬂﬁ alufde, andl et Séncem?ﬁed under

organi ¢ phase was drie over magnesi um sul fate and

redqugpd B"ﬁﬁlﬁ? dairieatien of %d@%@%@%ﬁ?’ém@@ﬁoﬂ%’m PBiliea gel,
eluﬁné Afin b %ﬁhgr‘é%f @%hféﬂiﬂh’é’fﬁar@ h%%h@l%n@@iﬁétép Ecétic'dcﬁ?(!%"i 0.5

eutlng a m xture of | or oret hane and hyl
to 2% b0¢ga by yeigmebgq\@ tifle 59@@%%8)8 gade spliq 10603@c9%pound
as a yellowgum (0.11 g). Ms: BSI (+ve) (Method B):

535 ?l\/H-H)*, Retention tine 4.3 mn 10 Preparation
"H AR (DMSO-d6): 5 1.10 (1, J = 7.4 Hz, 6H), 2.80 (g, J = 7.4 Hz, 2H), 3.00 (g, J =

| f t h t flhuor
74ﬁ%n g&bﬁﬁfﬁﬁséeﬁ cbggl(m ﬁé%lg Q}-& WA%’S’ (EH?O%&
HzoiH) 705 d,J= 86HZ 2H), 7.25 (t, J = 75Hz 1H) 750(de 8.9, 10.1 Hz,

1H§?96§04('s ﬁqv)t but oxycar bonyl am nobenzyl ) - 4-di f| uor onet ho

8- 15 quoro ui nolin | oxy]acetic acid
SRSk e MAShod A 15 (R tobb i ) CoTs &

MS"@.%!WV%?fN@@h(‘M BWS‘ﬁ(MlH&@rmbh‘ﬁn@Q}ﬂm&p 25 m) and
the resulting mxture was al

‘Example 5: [3-(4-acetyibenzyl)-4-difluoromethoxy-2-ethyi-8-fiuoroquinolin-5-
yloxylacetic acid

Preparation 5a: 2-(4-acetylbenzyl)-3-oxopentanoic acid ethyl ester

The title compound was prepared by the method of Preparation 3a using 2-(4-
acetylbenzyl)-3-oxopentanoic acid ethyl ester and 1-(4-
bromomethylphenyl)ethanone.
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to stand at roomtenperature for 1 hour. The m xture
ted with dichloronmethane, washed wdih
GB2008/001201
WO?@{}?%{%‘Ed aqueous sodi um jpydr ogen car bonateé ution
and dried over magnesi um'sul fate. The sol vent was
renoved under reduced 20 ressure to affor

'H rawﬁtp(@ma)a@ 190y(614 o 2giin 3. 589 (). = KB; H?aélfg(iéé)(m 1H),
2, 5%?!?%!%? Lm 438, s M, aHfeteent, UOH?I@IH@ 12,8018 [n, 2H), 7.25

(d, .H&ﬁ ﬁt,%ﬂo?r@& fﬁm&y-&ﬁ tia-ZDhanesuf f onyl ani nobenzyl ) - 2-
et hyl -8- 25 fl uoroqui nolin-5-yfoxy]acetic acid nethyl
ester A m xture of ‘ o

Prepa&alich animobEhiydcetyibenitl)-2rethuhtiusay-oeh hdihvaonyinine-

Wafelly yl acetic acid nmethyl ester (0.051 g),

V'°’§§4°?@4%&d?‘8t% gggm ) and dichl oronethane (0.5 nL) at

0O Cwas treated with ethanesul fonyl chloride (0.013

| The{]ﬂt?,?,pcgﬁg)tobnc?wgg 8(6?&%#8){'?% Reitfod ro? PY@)%ra'ith HE %ng‘(S ét‘ﬁﬁﬁm-

ure ov m Xt ure was
flucthphlehotyiavetit anid raatd:tylv\m:t@'r an%ad4ﬂﬂ@wbmym3r9>@aefﬁ?n®% éC’d

ethﬁ%g{ p on of glacial acetic acid. The organi c phase
drl ed over magnesi um sul fate, and then

concentrated under reduced pressure to afford title

S R T L e L

2008/ 122784 PC77GB2008t 001201 27 Preparation 4d:

L e

yiosddaetic acid ofethyl ester
[ 4-di f | uor onet hoxy- 3- (4aet hanesui f onyl am nobenzyl ) 2-

ethyl -E- 5 fluoroqul nolin-5-yloxy]acetic acid neth
The ditle rcoPoosil wgp nrepared fpanibe m@h@g ol Prepaatiofatc psing. [§ (4-

é%%eriy?lz ol Igﬁ-ggﬂ%\gi on51 8 d\ﬁ@%ﬁf%ﬁn 59k RNz drae dfethyl

resul ting m xture was
estbednd ao@tt@aq@\thamdﬁlu@mgwb@t%rt ure for 1 hour. The
m xture was acidified by the addition of gl acial
acetic acid, concentrated under reduced pressure,

MSaES! t4ve) (MsthasiR): ped tM-H)ometenyen {iBe - @Ky | acetate and

wat er. The 10 organi c phase was dried over magne3| um
sul fate, and then concentrated under

PrapREationr e50:Pu -4 ggag){lmzyj}-ﬁdﬁlgoqo&qtmﬂtﬁ}h)@ &S tinroauinolin-5-

| 5%%taelgraphy on silica gel, eluting with a m xture
yoSE)p hl or onet hane, nethanol and gl acial acetic acid

(100: 1: O 5 to 25:1:0.125 by volune) gave title
A C%%Hgﬂ % MWIMZW’ML@N@% ox -125eth9ﬂ8NMa'oqumohn-5-

yloxy acqtip ac@Hyethg qy@er((a 13 g) in mgth@ng\z(S ) wgrs géﬁgg wutE I—‘I)O M
ag éﬁ§ lifrum ﬂ%‘amm@e Qér?ut(dﬂ% 54 rﬁL %rﬁl thé r&uhiag mixtin wag.sbfed at

roqm ‘tempesatyee g5 SQL n]q)utes7 @@ n re jNaS gorger'\_%ege% %er feditced
pressure, diluted with water and acidified by the addition of 0.1 M aqueous
hydrochloric acid. The mixture was extracted with ethyl acetate, and the combined
extracts were washed with saturated aqueous sodium chloride solution and dried
over magnesium sulfate. The solvent was removed under reduced pressure and the
residue purified by column chromatography on C-18 column to afford title compound
(0.20 g).
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1H, 9.60 (s, 1 H M ESI (+ve) (Method A): 513
Wo(zﬁdﬁh'iﬂm Retention ti m? 9.8 min 20 M5 ESI #cwek2008/001201
( thod E): 513 (MtH) Ratention tinme 3.4 mn
npl e 5:

i Sﬁhﬁ‘&&?@ﬁ% PP E et S L ZaT Y P A,

4.4B0S 28,248, 24, 620((4d aceByl, baray itH),3- t@pentaniaj tH), 7.20

DTN M S e

MSaESt yvEamEHoE-A3: mgxwmamtemmmde g0lyhinest er and

VISt FBEuBNGBEa0s. BN H R Eas S8 00 (1, 3 =

7.2 Hz, 3H), 1.20 (t, J = 7. 2.35 (m 1H),

2 Hz, 3H)
Exazrhgl5e5 (qszi'z {%uo%gﬁ\gg\%?mi%l- f}&cg'gg% -}%éthggﬁg-'fﬁd,azgl-z-
yl)t?éruz Il& uiRblif-8-ylckyFadktie adid 2H) 5 Preparation 5b:

z acetyl benzyl ) - 2- et hyl - 8-f | uor o- 4- oxo- 1, 4- di hydr
qu| nol i n-5- yloxy]acetic acid nethyl ester The title
conmpound was prepared by the rretrsh%d of Preparation 1
c using (3-am no-4- #] U« 0 acetic acid nethyl
ester and 2-(4-acet oxbpent anoic acid 10
ethyl ester. MS: ESI thod 13): 412 (M+H)'
Retention time 2.9 M Pere'paratlon 5c:

[ 3- (4-acetyl benzyl ) s 4- di fil uor omet hoxy- 2- et hyl - 8- f | uor
oqui nolin-5- 15 yI°ox§?T’acet| c acid nethyl ester The
title conpound was prepared by the nethod of
Preparation I d usin %

Prepaeation heiaz y (4 déiueﬁomhosy rai-§-Tlporoxblar(t A0yt igidarAL?-

kB b sl RspbidicaeichaRiagler ester and acetic aci d

iorodi fluoronethyl ester. 20 Ms: ESI (+ve) (Method

13) 462 (MrH)", Retention tinme 4.0 mn Preparation

A 5<F|mxture of [3-(4- bromoben %4—d1ﬂuoromethoxy—2 ethyl -8- fluoroqumohn -5-

[ 3(4-acetyl benzy di f1 uorone

yloa]qiqe@p i §¢i me);lpyé, %C@tgzc ghcl- atethyi-g-t%utylstann%nyl 1|-J lmxc?azole
(0.50 g), tetrakis(triphenylphosphine)palladium(0) (0.055 g) and 1,4-dioxane (4.4 mL)

was heated at 100 °C for 1 hour. The mixture was cooled to room temperature and

used in the next step.

MS: ESI (+ve) (Method B): 500 (M+H)*, Retention time 2.5 min

Preparation 6b: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(1-methyl-1H-imidazol-2-
yl)benzyl]quinolin-5-yloxylacetic acid

The reaction mixture of Preparation 6a was treated with methanol (0.25 mL), water
(1.0 mL) and 5.0 M aqueous lithium hydroxide solution (0.25 mL), and the resulting
mixture was stirred at room temperature for 30 min. The mixture was diluted with
water, acidified by the addition of glacial acetic acid and then concentrated to low
bulk under reduced pressure. The residue was extracted with ethyl acetate, and the
combined extracts were dried over magnesium sulfate. Purification of the residue by
column chromatography on silica gel, eluting with a mixture of dichloromethane,
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25 A sol ution of

Wogg(f&flg%@fﬁtyl benzyl ) - 4-di f | uor onet hoxy- 2- et hydi%éﬁéplog 1201

-5- vyl oxy] acet i 030a0| d met hyl ester
in methanol (5.0 mM-) was"treated with 1.0 M aqueous
['ithium hydroxide sol ution (0.54 nL), and th

methee@n ainchlanialt agasic wadd o 106G dal f:0.Glodh v@wpe)r aoligwed by
propdieds g phse HINED By b Bt RAREPRRINAE (KO0 o

by the addition of 0.1 M aqueous hydrochloric acid.

W AR S SRR Y S EP Rt el Y < 2R TR S 00

4.45 ¢sli aHp 4.]65c(s i 2, SBB ydd,ah= & 8c& He,d‘! Hovdo (dad ﬁ:e‘ise briny 1H)

7251 Fa it R Tl TR Fria p e IR URTE . 1

MScEﬁb(nﬁae)cxgﬂemmki)A)mBGCcm&) thetemnoﬂ hmaﬁf?cmid title
conmpound 35 (0.20 g). WD 2008/ 122734
PCT/ GB2008/ 001201 29 'H NMVR (CD3OD): 5 1.15 (t, J =

ExafpleHz, 73H) , [RcHiorot&difBidyomeh8sy-Repthyl-3=(4-hybaddi-1 )ﬁbgnzyl)

-85 (s, 2H), 6.90 (dd, J = 3.7, 8

q“'HQ"“'i‘SViB"V%‘;‘DeI'g "5 J~75H, 1H, 7.20 (d, J 8. 3
Hz, 2H), 735(dd J = 8.8, 10.0Hz, 1H), 7.90(d,J
= 8.3 Hz, 2H) Ms: ES| (+ve (Method A): 448 (MtH) *,
Retention tinme 10.4 . BSI (+ve) (Method R):
448 (MrH) *, Retenti m™h Exanpl e 6.
(4-di fl uoronet hoxy- 3 uor o- 3- [ 4- (1- net hyl -
H i m dazoi (r)2- yl) 8zys] qul nolin-5-yloxy}acetic acid
I NI i OOF i7 " 10 Preparat|on 6a:
{4-di fl uoromnet hox oet hyl - 8-fl uoro-3-[4-(1-nethyl -1t
I -im dazol -2- yi)benzyl ] quinolin-5-yioxy}acetic acid
nmet hyl ester 15 A m xture of

Prep3rafidn l3a oahipne ginjiroghetiok) jacetoraeidhoetityl 2ster hyl - 8- f | uor o
qui nolin-5a yloxy]acetic acid nmethyl ester (0.22 g),
1-nmet hyl - 2-tri butyl stannanyi -1 Him dazole (0.50 g),

A trétturak of (4-chigbhenyiirgdhesphiase gpa N, Mdinetipiorni@nide 5(2§p mL),

porfiht <34 8hRE 7oLt BhbagelfSol R ofter H8%, 1) s e

at umed températrendort 2.5t equrs.20he mixture was partitioned between ethyl
acetate and water, and the aqueous phase extracted with ethyl acetate. The

combined extracts were dried over sodium sulfate and then concentrated under
reduced pressure. The residue was washed with diethyl ether to afford title
compound as a white solid (30 g).

'H NMR (CDCly): 8 3.85 (s, 3H), 4.70 (s, 2H), 7.10 (dd, J = 3.0, 8.9 Hz, 1H), 7.40 (dd,
J=38.0Hz, 1H), 7.45 (d, J = 8.9 Hz, 1H)

Preparation 7b: (3-amino-4-chlorophenoxy)acetic acid methyl ester

A solution of (4-chloro-3-nitrophenoxy)acetic acid methyl ester (30 g) in methanol
(100 mL) was added to a mixture of iron (26 g), ammonium chloride (33 g) and water
(400 mL) at room temperature, and the resulting mixture was heated in an ultrasonic
bath at 60 °C for 4 hours. The mixture was basified by the addition of sodium
hydroxide, extracted with ethyl acetate, and the combined extracts were washed with
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M5: ESI (+ve) (Method 8): 500 (MrH), Retention tine

Wo200% L3, Preparation 6b:
0%'2- (/Jlllq?l ﬁor onet hoxy- 2- et hyl, - 8-fl uoro-3-[4-( 1?%%;%32/?0%0?-}201

-im dazol - 2- yl)benzyl ] quinolin-5-yloxy}acetic acid
25 The reaction m xture of Preparation 6a was treated
1.0Vt @huenss Hwdwichipde agd splptioradhepH ¢fth® cembineghdawpags phases
L Lhi . el ] ( ' _
waf GUERUT 1] 1l R SR SEat fblcRilo e Fcliin pfbciotee
wa$ collegi@d iy filtratforeantd thew déedvasfigid tilleeamabund (Tdad.er
acidified by the addition of glacial acetic acid and
then concentrated to | ow 30 bul k under reduced
H piviFs AMB0-dBlned 3.28 i(s) B Wa S0 ¢ t2H),CE. 8% (bwist BHBtEALA (dd, J = 3.0,

et , d, t Cc [ tr re dried over
8-8%6355%%6@111"fgfoe“zvgﬁ'i’fﬁ%@f?a ‘o%é’t'i resi due by
col utm chr omat ography on silica gel, eluting with a
m xt.ure of djchlor hane, . WO _20Q8/,1227 . L
PR PR HOHP SRR PG Rt BTN Aeael B -*:liyiyequinoin-
5-yioyjdcdtit:a@idinéthyl2ster 0. 01 by vol une), fol | owed by
preparative reverse-phase HPLC gave title conpound as

a white solid (0.025 g). 1H NMR (CD3OC): 8 1.20 (t, J
Thetiffe €ontiound as prep@eed isy; thd nretifodtof iRzepazdtion 18.uBMg((8-amino-4-

ch!%r%be@?@gpé?: z%:‘?q_ﬁn%myl g ('eré3 %no( g-bég-?)(ﬁ-pﬁ‘@gaf(.ﬂgenz}]fgﬁeéganoic
aci@thylester8. 3 Hz, 2H), 7.30-7.50 (m 3H), 7.35 (t, J =
75 Hz, 1H), 8.10 (s, 1 H M. ESI (+ve) (Method A):
486 (MrH)*, Retention tinme 6.7 mn Exanple 7:
M &S¢ hdvey (Method B): 452 (M+H)*, Retention time 3.2 min
di f | uor onet hoxy- 2- et hyl 3( 4- pyrazol -1 -yl benzyl) 10
qui nol i n-5-yl oxyl acetic acid ¢ a Nr ~- Ara 0 O/F O
Prdpardlion Praz (8« albrossrdiftaoro(méiholy-arethyB 314 -pyrapdidrdbernzpldptinatin-

5'Yffl’3‘|¥ﬁF%ﬁ‘%-’H$€‘§'§e[§Wéﬁgl A( rznsxfﬁj r eS!Of Ndi net hyi f onmani de
(2_08 m), I pot ?ssi um carbonate (60 g) and bronpacetic
S PR B ol e iyl Bniono
ethybd-bid-BgMpgrabalt wplenze) -ty dihacefuiron-Grytbxywacelic, anitl miethy!
estBAETPARNE Qaa%hlgktdfﬂﬁ&toﬁ%tﬁ% syl acetate. The

MS: ESI (+ve) (Method B): 502 (M+H)*, Retention time 4.3 min

Preparation 7e: [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-pyrazol-1-yibenzyl)quinolin-
5-yloxy]acetic acid

A solution of [8-chloro-4-diflucromethoxy-2-ethyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methy! ester (0.56 g) in tetrahydrofuran (20 mL) was treated with 1.0
M aqueous lithium hydroxide solution (2.4 mL), and the resulting mixture was stirred
at room temperature for 30 minutes. The mixture was diluted with 0.1 M aqueous
hydrochloric acid solution, concentrated under reduced pressure and then extracted
with ethyl acetate. The combined extracts were washed with saturated aqueous
sodium chloride solution, dried over magnesium sulfate and then concentrated under
reduced pressure. The residue was purified by trituration with a mixture of methanol
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20 conbi ned extracts were dried over sodiumsulfate
concentrated under reduced press
WO?@@ %{EPV\BS washed with d§ et hyl et her to aﬁ&/ﬁg%hgwoum
conpound as a white solid (30 g) . HNI\/R(CIDCIa) 8
3.85 (s, 3H), 4.70 (a, 2H), 7.10 (dd, J = 3.0,
ang-pvaterHyollowed ooy @@umnzgwrgmgtog}aphy 199) Cﬂ&gpiumy_'@ giiﬁrd title
tion 7b: (3-am no-4-chl orophenoxy)acetic
Coﬁ%‘?ugeée't.ﬁs" ester A solution of
(4-chl oro-3-ni trophenoxy)acetic acid nethyl ester (30

R S o (90 B el 1 ue A 6 g,

4.901(3, 2), 6.65(11(1‘. dnpeial.biHz, 1ldnd.a0hd, 4 eS8 Hi n‘tﬁ)n? xsm e =8.6

HZ’I\Q%&’ 2%%@ 9§?ﬁr‘ ghi\aféqg@y fi egt%the "ad ir=oé'60’?2’ 2H),

7.86 ¢dli Ju8.8Hecin d) i8S, (dok: n @dizadHM t h et hyl acetate, and

j t I h ' 2008/ 122784
MS}DE% %&%%%éo&ﬁ@%h@eﬁﬁm@%gﬁﬁgb%%chI oric acid
MSs EBLHvenMetioel BjH48HE (M-ih)*, Bebdritioe timadulemins phases was
adjusted to 7-8 by the addition of sodi um hydroxi de,
and the resulting precipitate was collected by
Exérnpter 8t [datifl@ordmethenxyed-etbgl-8-Huafd-3{4thiazdl-é-yiisenzglguinolin-
NVR (DI\/BOdG) 8 3.70 (s, 3H), 4.60 (s,
5"'%"]&%“&% @4 6.10 (dd, J = 3.0, 8.8 Hz, 1
H, 6.35 (d, J—3 Hz,1H),7.05(d,J=8.8Hz,I

H) Preparation 7c:
yrﬁz\ﬁol -1-yi benzyl)-1, 4-

[ 8- chl oro- 2- et hyl -
di hydr oqui nol i n- 5- r atid nmethyl ester 10
by the nethod of

The title conpound
chl or ophenoxy) aceti c

Preparation |Ic usingg(3 oam no- 4-
acid nethyl ester aphd

3- 0X0- 2- (4- pyr azolo?lopl bénzyl ) pentanoic aci d et hyl
ester. 5 Ms: ESI (+ve) (Method B): 452 (MtH) ",
Retention tine 3.2 mn Preparation 7d:

Prep@ratibh or 084:- di f{h@ﬁnomdnwyehmbyluo&-a A (@yr, B z-odtrainetiyl-
RN e AR Rl 20
Preparati on 1 d usi ng [ 8-chl oro- 2-

T Ak A i
ylom;hdumtuodl f laginr onembipll estester MS:(0BSI (4g)e) (AMBISHRDM, 4855
ocBNetri A8 Boip 8L aly™ 43 Bhs 25 ), [1,1-
bis(diphenyiphosphino)ferrocene]dichloropalladium (0.060 g), potassium acetate
(0.23 g) and 1,4-dioxane (4.4 mL) was heated at 100 °C for 18 hours. The mixture
was cooled to room temperature, diluted with ethyl acetate and dichloromethane, and
then filtered. The filtrate was concentrated under reduced pressure, and the residue
purified by column chromatography on silica gel, eluting with a mixture of
cyclohexane and ethyl acetate to afford title compound (0.24 g).

MS: ESI (+ve) (Method B): 546 (M+H)*, Retention time 4.6 min

Preparation 8b: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-thiazol-2-ylbenzyl)quinolin-5-
yloxylacetic acid
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Preparation 7e:

[ o- 4-di f | uor onet hoxy- 2- et hyl - 3- (4- py
WOZ@OS@% qui nol i n- 5-yl oxy]acetic acid A sol u (?12(%1320?}8/&11201

[ 8- chI oro- 4-di f| uor onet hoXy- 2- et hyl - 3- (4- pyrazol | -
yl benzyl ) qui nolin-5- 30 yloxy]acetic acid nethy

A eststurg0. 56f g) {Mlﬂuenomm}f@fatméﬁ flyQ@&r@-)-(Ma%Sfet@mEéW
?,%}%}?Qx&bo@oﬂa%%lﬂ%%%dﬂ&hﬁ 'siw&ép}é%&xwﬁé Bét@s”(@(@%@%} 2-

e was st |rr

brofreihiencle UPE7608).301, mmﬁ(ﬂlebenytnhesnhm)f@fr@csmidu@ilqrmaéﬁadlum
(0. (%Ot@ 94%:&43 YEQWUL) ragg ‘érd’fgrﬁq:&ébtfs &@kluth %?bﬁfﬁdté’@@iution (0.19

con entrate under uce essure an
mLp e detied at\Bi0tH evejghtatles amurew eosiesh lnggomxtemperatire,

dudﬂ&{ %nti‘f‘@ﬁ@?gcé‘(‘étg hnS3hitdfat ¢he ﬂﬁrﬁfe%?sf géwc%ﬂ JHH’UEB@;%HG&d

rie over magnesi um su
presaute.cand the eesidugodissolved drm tedahydrefusany (é 0 mh)eamda $0dv @auesus

By 85 8o ) GEISBEN 3 Poshd iR wEBERARCY M
teniperagarieufion 1chousihe gridpiey was caick8tratel tanawt ulia bindgrdreduced
pre%%ﬁrlagang‘:@ggé’ﬁ@% éﬁﬂlﬁé%z% eka?dfh'%gﬁ%gfﬁg@sé@r&g@g acid
soltion @) then extragted (veth kgl acetas Thédgontbined] extracts. Werezgried
ove} Eﬂagn%sigrg %uﬁate:%né t%gﬂée?tt%fgd x.y?dbe% rr’?og:ge% ﬂr:eéilﬁs.GP'_Erlﬁéation
of fhd) {'esmemy( dé!umn :chmn&t@ﬁrapmm C-18 &glu'(rm, gave-tip go:ﬁq@gund

(O%\(ZQ) 8.35 (d, J =1 .9 H, 1 H M ESI (+ve)
hod A): 488(I\/H-H)‘, Retention time 12.2 mn ME:
ESI (+ve) (Method 6): 488 (MtH) , Retention tine 4.0

R RO E T Ry 72 e D30 19 der 41 R4 2

4.86d6,-3H)| 692 \dJ, guk AG, BBSHz, 3H)| DE§ [tad eti5cHadiH), N30 Kd, J =8.3
P

HZ% PFL% or onelgﬂoid;@gﬁa{ws? 5@‘”{‘? IJuor 0- ‘ZP* 72180 (dSJ 5 S"tséitmiZ

1HJ, e?r@t(hy.l 8.3 Hz, 2H)

.- i | iy0gl i.n-5-yl t
e ESHEABIBRONCHELOR YL KRR ki 1 o e
MS: ES{ Gvby (Miatitnst2)y #59 (M-dH)T, IReterdioe titne 38 @inet hyl - 841 uor oq

ui nolin-5- 20 yl oxy]acetic acid nethyl ester (0.39

g), 4,4,5/5,4",4,5 ,5-
Example 9: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-pyrimidin-2-yibenzyl)

quinolin-5-yloxylacetic acid

Preparation %a: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-pyrimidin-2-yi-
benzyl)quinolin-5-yloxylacetic acid

A mixture of {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(4,4,5,5-tetramethyi-
[1,3,2]dioxaborolan-2-yl)benzyl]quinolin-5-yloxy}acetic acid methyl ester (0.10 g), 2-
bromopyrimidine (0.076 g), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium
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octanethyl[2,2"]bi[[1, 3, 2] di oxaborol anyl] (0.24 g),

Wobl%égzlﬁ?’]ﬁﬁenyl phosphi no) f err ocene] di chl or opal PGHPHpfos/001201
(0.060 g), potassium acet it e (0.23 g) and

1, 4-dioxane (4.4 m-) was heated at 100 C for 18
(0-hisugls 1. 4Thexan k2. 0rel) and & Horasgovsocessihrarbapae seluties, (0.38
ng wagh@&egfr@% thi&bile a%&%@cfneat@@% 456 r 9RLNANE MiRDE was

5 i d he tilt d

then tered. T rate was concentrated_under
cogleditrcmanpieasiitige. dilvtpd wWEh elbyl atgtate pod iendifetsy. Eog fitrate
h h il dega el Wi | ' -
wag S RPRIOAT Sk P ] T il BSOMES i

tetr?ebqu{m (600 m14) gl MM Eeogs Viurt Meteside Splutin 60.38 mL),
onf Y b iF siReecle SR ol prpathe R PRod T e

wab @aigifiedl dyi the laiditian ofy0.6,M jagueausdysichlovagid efution 284 then

i Lare of : .
collgMiie? oBsh sy el U RoR o W joqgua, oy mopaspive
revaragtiinabe HPLC gave title compound (0.021 g).
[ 1, 3, 2] di oxabor ol an- 2-yl ) benzyl ] qui nol i n-5-yl oxy) acet
ic acid nmethyl ester (0.052 g), 2- bronothiazole
'H (MR TBDMHN): 8 1.15 (t, J = 7.5 Hz, 3H), 2.90 (q, J = 7.5 Hz, 2H), 4.45 (s, 2H),

sl B PR AR A1 S TR o
Hza2jtile 0136 (6 elst Uil Hozar By vadse(ns alH) .85 (d, Ol 4 8.354272H), a5 (d, J =
4.&??%%? at 90 C overnight. The m xture was cooled to

oo enperature, diluted with ethyl acetate and
MS: iBSE ervel(MeTthad A): 184 Gd-aH)\vdeterdine émieri@tSdinunder reduced

MR BN G Ar el BH AR M o 11 i um

hydr oxi de solution (0.19 nlL), and the resulting

u i 4 Es d

Exibi € SN GL AfloRnd 800 RSB Apl Blord Bltib 2

ethylnyinalpeEryloxyacetic laeid- esi due aci dified by the
addition 0.1 M aqueous hydrochloric acid solution
and then extracted with ethyl acetate. The conbi ned
extracts were dried fover pragne§i um sulfate and then
concentrated under e. Purification of
the residue by colu raphy on C 18 col umm
gave title conpound [(0/020 g). 15 1H NMR (CD30D): 8
1.15 (t, J = 7.5 Hzf 3H)Y2.90 (g, J = 7.5 Hz, 2H),
4.45 (s, 2H), 4. 8, 2H), 6.90 (dd, J = 3.5, 8.8
Hz, I H, 7.15 (t, J =75 Hz, 1H), 7.20 (d, J = 8.3
Hz, 2H), 7.35 (dd, J = 9.0, 10.0 Hz, 1 H), 7.50 (d, J

Prejpaiatgfw gléf‘—u 2:1[45%2-&m8@1yﬁ3?6piohyﬁoe%-zﬁ]-ﬁéxopeﬁta’ﬁbic atidGRhyl Ester

The title compound was prepared by the method of Preparation 3a using 3-oxo-
pentanoic acid ethyl ester and 1-(4-bromomethylphenyl)-2,2-dimethylpropan-1-one.

Preparation 10b:  {8-chloro-3-[4-(2,2-dimethylpropionyl)benzyl]-2-ethyl-4-ox0-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using (3-amino-4-
chlorophenoxy)acetic acid methyl ester and 2-[4-(2,2-dimethylpropionyl)benzyi}-3-
oxopentanoic acid ethyl ester.
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20 Ms: ESI (+ve) (Method A): 489 (MrH), Retention

44 mn M ESI (+ve) (Method 13): 4 )
WOFge@n °5n time 3.8 ruin Eﬁsarrpl e 9: Ber/cifhtdboonzor
y

[ 4-di fl uoronet hoxy- 2-et hyl-8-fl uoro-3-(4-pyrimdin-2-
yl benzyl) quinolin-5-yloxy]acetic acid 25 F N O O-F
F O OH Preparation 9a:

mg: %gﬂkideym&w @pm @nm hlﬁété’fﬂ%h‘ﬁ%%@mﬁrﬂ pyri m di n- 2-

y - benzyl ) qui nolin-5-yloxy]acetic acid 30 A m xture

Prérgfaé;rrée{io | lﬁ';@éz°(@ér{mb@:cﬁﬂxfdréméth&zyfé«M%%&mhﬂwwogfm%éeﬁzﬁi-z-

etiylmugol)-Givisxalestisi agisl petpyhestenzy| | qui nol i n- 5-yl oxy) acet
ic acid nmethyl ester (0.10 g), 2- bronopyri m dine
(0.076 Qg),

A [ 1mixturg s@bll ptfegiiarpidd4 i 2wlimetaypropieng)bgnamit bebpat-pedl . 4-

dn#@gﬁ@g&%%?é@%&% Peeid %%1%8843%1@0114 f’%@dtﬁ’%@w@armamde

Xxane eous cesi um

(5.8amlp @natpetagswmtqamn@te (893 gxwps \ﬁ&féedw@taﬁoe"@ foy 5 hpers diRgeiean
atrhésfgﬁgﬂeaéf'cﬂ@r&ﬁﬂu%%rﬂ%a’r%oﬁé Fridburd LHIlUt gh«ﬁthﬂh&iéﬁ‘ leRiracted

room t emperat ur e,
with ceiibvd tasetatrd andehe fcpmb@ﬂécﬁxtramté Wﬁsh@q‘ é@@fat%§queous 30d|Um

chfg Ssoc]rﬂﬁﬁcfi\tﬁ% t)él@ﬁj Btied ﬁ%&‘ﬁ%@&ﬁﬁs‘%ﬂfﬁma‘?ﬁe E&@er{t %?ds%ﬁtoved

ved I n tetra
unglgfuediipedipressugransyier @sld@@ pgmagétbym@iw @mmlpgfapah@‘l silica
[ {
ael SRR b R S nefiie 3hd Ehacalest PRI} FERGFoHiera
title dernpousd (607091 M aqueous hydrochl oric acid sol ution
and then concentrated under reduced pressure.
Purification of the residue by preparative
MS &l (ee) feibed BPE2D évd)’ 1 Retertios dmectihin 0. 021 g). 10
HNI\/R(CDSOD) 51.15 (t, J = 7.5 Hz, 3H) 290(q,
= 7.5 Hz, 2H), 4.45 (s, 2H), 490(s 2H)
Prgmatno\m 10@ @-c@org—%ﬂuolomﬁthom-q;gi (@t2-d|gwemytp5>gtqpyl)Qeq2|yl)
2H), 7.30 (t, J = 4.8 Hz, 1H),
eﬂy%‘gmg"gnw}’rﬁag%&zagﬁzd, J-8.3H, 2H, 875 (d J =
4.8 Hz, 2H) 15 Ms: PSI (+ve) (Method A): 484 (M+H)',

A Rebigidn 0Bs t igBnid-4difkidiomethoxy-3-[4-(2,2-dimethylpropionyl)benzyl]-2-
ethylquinolin-5-yloxyl}acetic acid methyl ester (0.071 g) in tetrahydrofuran (5.0 mL)
was treated with 1.0 M aqueous lithium hydroxide solution (0.28 mL), and the
resulting mixture was stirred at room temperature for 1 hour. The mixture was
concentrated to low bulk under reduced pressure, acidified by the addition of 0.1 M
aqueous hydrochloric acid solution and extracted with ethyl acetate. The combined
extracts were dried over magnesium sulfate and then concentrated under reduced
pressure. Purification of the residue by preparative reverse-phase HPLC gave title
compound as a yellow solid (0.040 g).

'H NMR (CD30D): § 1.25 (t, J = 7.4 Hz, 3H), 1.30 (s, 9H), 2.85 (q, J = 7.4 Hz, 2H),
4.40 (s, 2H), 4.90 (s, 2H), 6.95 (d, J = 8.9 Hz, 1H), 7.10 (t, J = 75 Hz, 1H), 7.15 (d, J
= 8.3 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.75 (d, J = 8.7 Hz, 1H)

MS: ESI (+ve) (Method A): 506 (M+H)*, Retention time 13.6 min
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25

30

M5: ESI (+ve) (Method A): 484 (M+H)+, Retention tine
Exanpl e 10: {8-chlor

‘Nogﬁﬁpg%@%nﬁthoxy 3-(4(r) (2,2-di thylproplonylgncBﬂmwmnﬂn

nzyl)(r)2 et hyl qul nol i n- % yl oxy)acetic acid 20 a a
F _Prepargtio

Exgmple’ (13 ARG TB ST PP APy aso b ajhenedipipolin-s-
yloRgjadet@t RYid ester 25 The title conpound was prepared
by the nethod of Preparation 3a using 3-o0xo-
pentanoi c acid ethyl ester and
1- (4- brononet hyl phenyl ) -, 2 dlnethylpropan 1- one.
Preparation | ob: ,
{8-chloro-3-[4-(2,2-di n yloroplonyl)benzyl] 2- et hyl
-4-o0xo0-1, 4- di hydroqui ngli 75 yl oxy}acetic acid
met hyl ester 30 The titt% coppsund was prepared by
t he net hod of Preparation toluging (3-an no-4-
chl or ophenoxy) acetic @ci¥ nmet Ryl ester and
2-[ 4- (2, 2- di met hyl propi onyl ) f58yzyi ] - 3- oxopent anoi ¢
acid ethyl ester. WD 2008112234 PCT/ G112008/ 001201
35 Ms: ESI (4-ve) (Method R): 470 (M+H)', Retenti on
time 3.8 ;yin Preparation 10c:

Preparatinn 6 i &-340x9+3-(4iranebd tythenzy@)iicbutic 2acidi Srtartutyd eslr on
yl )benzyl]-2 5 ethylquinolin-5-yloxy}acetic acid
nmet hyl ester A m xture of

A spBitigh l0d Beoxgthjopuiydc 2cidi FréarHty resisir éhy 19 e A Bydinethoryetiane
(5.0 ﬂﬂ_g%ﬁs Laded B ahéfhﬁe %yé&ﬁk Rﬁ 85séduﬁﬁﬁ OE@(B@ %! o?lso 2o

ester (O rmam de
1.2rdimetanwedrnadds o éb‘ﬂ@oﬁamd te. rasﬂt@p niglereswag wagnestto 15

°C %rc‘}sfrg{nyf_éu sNQied tHn%”’C %ﬂd il%n%ém}%ﬁsé’twth a metur%of 1-

oro or onet hane. e m xture was

(4-Bramemethylaheaydl Hatpyraele (20tg)|in a‘iegedlmeﬁ‘roxmi@meh@ mL) over a
perfRNH Jtehhi [ 3R ?eéﬁﬂﬁa‘?ﬁixt%?é Wa 8B A9 HE RIS %%Be%re and

chl oride solution and en dried over nagne5|u
theg atifrgd cat tyip demperatng fetaeveruighiy e mikder wae dilted water, pH

adjﬂﬂééwfseoyatﬂg ddbifior 8F Fﬁb‘ﬁl Qéé’hf; fa'cﬁdarﬂyth&?' ted wjth sodium

romat ogr a on silicCa eU|n Wt a mxture

chigyjdee )ﬂ?ﬁ dWétX‘Eﬁ’lé’a%l ﬁ?ﬂtrﬁﬂﬁmﬂ(ﬁeﬁ% apg t@ ﬁﬁmmm% fyacisowere
driedf foQérd maéﬁeéaurﬁ' &gfﬁ@':b'ﬁﬁ’d’ MRk @ofehtratbd M@er E@!uc@ﬁvﬁr)assure

Retention tine
Punflcatton of the residue purified by column chromatography on smca gel, eluting

with a mixture of pentane, dichloromethane and ethyl acetate (1:3:0, 0:1:0 to 0:10:1

by volume) gave title compound as a colourless gum (0.6 g).

"H NMR (CDCly): 8 1.40 (s, 9H), 2.20 (s, 3H), 3.15 (m, 2H), 3.90 (t, J = 7.5 Hz, 1H),
6.45 (m, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.70 (m, 1H), 7.90 (m,
1H).

Preparation 11b: N-(2-chloro-5-hydroxyphenyl)-3-oxo-2-(4-pyrazol- 1-ylbenzyl)
butyramide

Silver trifluoroacetate (1.5 g) was added, over a period of 1 hour, o a stirred solution
of 3-amino-4-chlorophenol (0.67 g) and 3-oxo-2-(4-pyrazol-1-ylbenzyl)thiobutyric acid
S-tert-butyl ester (1.7 @) in 1,2-dimethoxyethane (10 mL) at room temperature, and
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Preparation 10d:

wol %%QEQEO 4-di f | uor onet hoxy- 3-[4-(2, 2-di net p&%g&gg,hQsz

nzyl]-2- 20 ethquU|9pI|n 5-yl oxy}aceti1 ¢ aci
sol ution of
{8-chl oro-4-difl uoronet hoxy-3-[4-(2, 2-di net hyl pr opi on
theyteplitimg ibfure -wast dliyred @k rasim tenﬁ)eyatmyfplaé dbirs. dbé¢ ehixture was
t ran (£ )
cofi bl SBARF, SEBLE Fepide SAL UL IRIAT Dbl (7 ohumn
choolatagraphy (. SBcangdl, elatinh whb a2@ixtues uf tdlch@mmeih@neeamasthyl

acSie"(1 80 8% RS PSR Wi edrffoutd 10Uy uceg;a@; igie

concentra
aC|d|f|ed by the addition of O. 1 M aqueous

d wth ethyl
M§]?§{R "&g @O@Wg?‘is@hlm)e’%rt%g?n%v\é @?‘l ed over Y
magnesi um sul fate and then concentrated under reduced
[ r.e.. ifi ion of the.resi Lat Vg
PRI g Lol B 80P el Do LS8 ST SR IR A Rl
ongellow solid (0.040 g). "H NWR (CD300): 8 1.25 (t, J
= 7.4 H, 3H), 1.30 (s, 9H), 2.85 (q, J = 7.4 Hz,
2H), 4.40 (s, 2H), 4.90 (s, 2H), 6.95 (d, J = 8.9
A iixgurd idf \N-(2- &ﬂbr@ﬁ-hydroxyﬁr&nw 3-akbiR; (4-pyteok tylbdnzyhbi@yrdamide

(1 E'é arﬁ%&tr@g gﬁ{xggﬁtdp@éﬁ)(\w& HLe'd )@z 16@ é‘f’czrl\}ib'_wmﬁteg The
mnﬂeﬁe/eﬂas covldd toeodi8 t@nmratum:ﬂﬂﬂh%h paaré84nto a saturated aqueous
P 2008t 001
o] §F $990, ARG . PATURNreLhitel. pos golgetep by fiteation,
waghdabnigyhtquambdried-td affgrd titié coppamdtas @ tmigedsolid (W81 g~ o
OCJHI1 / NNI 5 Preparation 11 a:
3- 0x0- 2-(4-pyrazol -1-yl benzyl )t hi obutyric acid
‘HW{[EMS@desﬁ 265 (5, Sbl), UL, Bifl), 850X dd, i -0 b8t §.56iHz, 4E),B.65

@5 8705 "Rl 77 4% 2 o0 ot TSP TP 0Bt T

3HhBMO dd, ( £0.5/2i5HDITH), 10.303bigy, 1HM 10
1, 2-di net hoxyet hane (25 nL) at -10 C, and the
resulting mxture was warnmed to 15 C over 15 m nutes,
Prepeodtiod to 101 and {Seorbrentiby-Boapdseyradd-h-yibenzyl)-1,2-

o hpub RO RART Dy ), I pvr el e (5.0

The title compound was prepared by the method of Preparation 7a using 8-chloro-5-
hydroxy-4-methyl-3-(4-pyrazol-1-ylbenzyl)- 1H-quinolin-2-one and bromoacetic acid
methyl ester.

MS: ESI (+ve) (Method B): 438 (M+H)", Retention time 3.5 min

Preparation 11e: [8-chloro-2-methoxy-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester

A mixture of [8-chloro-4-methyi-2-oxo0-3-(4-pyrazol-1-ylbenzyl)-1,2-dihydroquinolin-5-
yloxyjacetic acid methyl ester (0.35 g), potassium carbonate (0.33 g), iodomethane
(0.50 mL) and N,N-dimethylformamide (5.0 mL) was stirred at room temperature for
16 hours. The mixture was diluted with water, acidified by the addition of glacial
acetic acid and extracted with ethyl acetate. The combined extracts were washed



period of 30 mnutes. The resulting m xture was
wOoWeysegksf 0 room tenperature and then stirregcatpiddsBoiro1

tenperature for overni ghtzg The mi xture was dil uted

vvater pH 15 adjusted to 5 by the addition of glacial

acet cid an aturated wi.th sodium chlo
itk fgbiefeef faupoRRSochf BupRbsisdbkln Abdodf datfles ffliatiina
congonttae dndx reducks preesiee talaffod tityy edmpaago s il kblat (0.37
and then concentrated under reduced pressure.
9 purification of the residue purified by col um
chronatography on silica gel, eluting with a mxture

s wsgesl e e 5 4T VBREREST yBo 44 o conpound as

a colourless gum (0.6 g). "HNWR (CDCI3): S 1.40 (s,

e 0 Pt ok TSt et
yloxyacetlc &ci- 5 Hz, 2H), 7.70 (m 1 H, 7.90 (m 1 H).
25 Preparation 11 b:
M 2- chl or o- 5- hydr oxyphenyl ) - 3- oxo- 2- (4- pyr azol - 1- yl be
10 A NnZdilition butt y[@m&s 2-°rhéfﬁ6iy 4- rneiﬂyuglwgmtz@heyl(bbn@u)qaunmss-

ylo>9gaquc gcxgmeﬂt&l Egtglh fooq @h‘@ mthamgl §70 mlj gﬂqj water ?8 7 mL) was

trealed®W@h &.d # mueaa@ bodium Yy@eRiak |shiufio® P8y iriLg, &ei Ee resulting

mixgirs b Pt oo drmsaiatere T Rogss SR Mabpo ke coansa byt the
addifel/ (PERRABACKAE 261, dildiedivild wRSArd daaﬁaabdb»;un @thgﬁécetate The

stirred at roomtenperature for hour The

15 corpiged RErRcEeaTERC GHIdPagneatited! Biee%"@l} gn ﬁ?féf@f‘ﬁ%teg under

red[s@é‘d SHeSsups! Mihk irgsiduURywaOd s c@iFoR Rl BARBING give Mitlé thinpeund
% elutl gtgglth a m xture of dichioronethane and
as g ipije solig (B (1:0 to 3:1 by volune) to afford title

compound as a brovvn solid (1.1 g). 5 Ms: ESI (+ve)

'H B AR S Bz (& 8h, . 036 A, 9156 B .75 0, 2, 6.4 (m,

20 1H;’>6cdml @y 9=13; mﬁlrwv;w 5 @i hy.6 Blz(z}-u)pyrswoets (d, Wb eaEy/id) J =
aw nolin-2- one to A m xture of
24 z(i hl or o- 5- hydroxyphenyl) 3- 0xo- 2- (4-pyrazol -1-yl b

MseESVW@)U(M@&MAqemd(um)ghewgﬂ?mh%nwh{ oni CT?]ICI d
or. m Nnut es. e
st Es ) GlDoc i 48 0B Beiaruapinad raiang  nen

poured into a saturated aqueous sol uti on of SOdI um
25 Ex@a CS{e? atﬁzonhfz-dlﬁag}c}rﬁquopy-g ?Iug metl\'ll\Blss pyrgfc} Iggnzyl)

quinolin-5-yloxylacetic acid

30  Preparation 12a: N-(2-fluoro-5-hydroxyphenyl)-3-oxo-2-(4-pyrazol-1-
ylbenzyl)butyramide
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15 washed with water and dried to afford title

asabelge solid (0.81 g). "H NWR
Wog‘ggg?%g&? , 4.05 (s, . 6.50 (dd, J _ﬁ%@z@%mm
Hz, 1H), 665 '(d, J =87 H, 2H), 7.30 (d, J = 8.7
Mz, 2H), 7.40 (d, J = 8.7 Hz, 1 H), 7.65-7.75 (m
3H), 8.40 (dd, J = 0.5, 2.5 Hz, 1 H), 10.30 (br s, |
Théﬂnt!@@ofﬁ’é@ﬁﬁérv@sl @@pafk’eéﬁy the methed of Preparation 11b usmg 3-0%0-2-

é 0-4- ne l-2-0 %raz Ibenlé% é’]el F

(4 yr%ﬁ%aﬂb@a@fimwwg %f;ldo%fﬁr%\%f' teE ity -l pigieno
The title conmpound was prepared by the nethod of

Preparation 7a using 8-chloro-5- 25

MISh 58t G5 (ethackpr 368 (e, PesRsIon I BEHEW ) - 1+ qui nol i n
-2-one and brormacetl c acid rret hyl ester. I\/S ESI
(+ve) (Method B): I—? Retention tine 5

PrepgraﬁpréF]gpag-,ﬂgwoﬁ@fdroxwl methyl-3-(4-pyrazol- ‘i-ylbenzyl) 1H qumolm -2-
nd 3- chl or o- 2- met hoxy- 4- et hyl - 3- (4- pyrazol -
yl benzyl ) qui nol i n-5- yloxy]acetic acid net hyI ester A
m xt ure of

Thé %u& %ﬁ’xb@mﬂf WS§ fbv afePBP 1R bt azpﬂeparaxbrbaﬁé Wsihg Laege-

dr oqui nol i n- (ytox ]acetic acid hyl ester

ﬂuqr@rS:mdwypnsavlk@saxgﬁr dRyrrzat- wbemtémmam'deodorret hane
35 (0.50 nL) and N, N-di net hyl formam de (5.0 L) was
stirred at roomtenperature for 16 hours. The m xture

"H WP (PMEO) v 2!‘55\/0&{ @ﬁ),s 445i (@i 2hhe &-96y6.-3hémadd) 7 Bnl(dgs J =
t
.ggig.?at é_sH$°?e§dgd %C-lé i RYLE RS koY, h'lﬁ?g&v% 0.4, 2.5 Hz,

he ¢ ﬁbne ct's vvere was
1HRO08012 27841 PEOMsGEHA008/ 001201 38 with saturated
aqueous sodi um chl oride solution, dried over

magnesi um sul fate and concentrated under reduced
Prepaeadionr e t o1ad:f ord {8-fuaso-dumgiltiiracPxas-@-ryFazahi ybengyl)-1.2-
) thod R): 452 (M+H)'
ain o o e Py KB Fon 11+
[ 8-chl or o- 2- met hoxy- 4- et hyl - 3- (4- pyrazol - 1yl benzyi ) q
1P @bing 8-fluoro-5-
Thj h@ﬁrﬂp&nd%a%ﬁ%@a‘?:@a bﬁeﬁ%%ha@ fAPv%Blraﬂaﬁzlg ‘7?[ t ymg 8 rﬁ‘?§/°|
hy rwﬁmemyb@mwr@@j‘ia)éwzﬂ) ék:hqwnﬁm yane edfide PrqropagetiGy jacid
me'tﬁ}lﬁs%rhanm (7.0 nf-) and water (0.7 nL) was treated
0 M aqueous sodi um hydr oxi de solution (0.32
m.), and the resulting mxture was stirred at room
Mst E@@K/@Mlﬁe‘ﬂwcfdfé) 222"'(%&-@)* REfhtiBh ¥k B mas acidified by
addition of glacial acetic acid, diluted with
vvater and extracted with ethyl acetate. The 15
Préaam@sbﬁ]ed extipgct s We[zed|ﬂﬁdr&ﬁetﬁ&®f8-ﬂmﬂ@aﬁhétml$-ld4fp@¥&d 1-

nd then concentrated unde
ylbenzyl)qumohn -5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 10c using [8-fluoro-4-
methyl-2-oxo-3-(4-pyrazol-1-ylbenzyl)-1,2-dihydroquinolin-5-yloxylacetic acid methyl
ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 472 (M+H)", Retention time 4.2 min

Preparation 12e: [2-difluoromethoxy-8-fluoro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxylacetic acid
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reduced pressure. The residue was crystallised from

wo'iﬁésh@?@k to give title conpound as a whi tepéﬁbbﬁbosmmzol
(0.18 g). 'H NMR (DVBO-d6)g 8 2.75 (s, 3H), 4.0

3H),415(s 2H), 4.75 (s, 2H), 6.45 (m 201

A sylugan %9 %&aﬂqﬂrorﬂﬁfom@ éléOH% g m?tflma 3(@ pﬁ/}]qzi?l ? ngﬁszyhggi}_%g

yioXylacejic &die thiield Ajter (t% NI éthariBet et tilp and ivaer 127 Snlryiwas

trea%s q wﬁg r$ é@vgy&f(,f%e @ﬁn %)ydroxn%e s%l\/%gg (0. 35 rentL n'dotﬂe triaémting

mixiute sk | stioed aricooxigmpefature far- 45 nemr’syTheBn(anqrd wag ragiified by

the@gé%eqﬂ Z,g\flthiaggi I%L:%Flé é:?lp%l g \?/gt%}’ la% #en extraged Wi!?i etﬁy!

acét?lg.( 2“hé: gugit{me@- bmfﬁcw(mmzogmbbi %!%egzﬂ%@eémﬂp)sagel ain;:i}) ihen
en ut yr e
corbgriaad (e RS AFSRS BGED Bl tehdenidtehdy gomn
chrbn@fRaraphy 6n smdeb% Yandtit-cXfpodnd ééawn@z@id (0.034 g).
| -yl benzyl)thiobutyric acid S-terf-butyl ester and
3-am no-4-fluorophenol. 5 Ms: ES? (+ve) (Method B):
H &Mh chSb dazies 28bi QrBH)I m@oas 92H§1 8. aBr(gw:l)atismlr(g Wb o Hz,
azo enz
1Hh Aol 7 ASB01e 1Hb 7R TBO o bunS (( b S a2
1HW dsN8, JTEfzmqiz qf), ran@r akis®HL by Ussng, N 22 Hz, 1H), 8.35 (d
| uoro- hydroxypheny y - 3- oxo- 24 pyrazol - 1- beenzy
—%Hw ide. 'H NWR ((]VBOd6) 8 2.65 (s, 3H), 4.05
Mk B8l (?\7@) (N@t%ﬁ@ MH%Q'FQetenﬁerlﬁmédd,s oin= 8.9, 10.2
Hz H) é) )—% 0 (m 3H, 8.40
MS¢ ! HyeHM?ﬂlPd @Wm)l@eﬁfﬁm& efF M " 1H), 11. 40
(s, 1H) Preparation 12c:
oro-4-meth I | b
Exémgleny dPbq TN SOOI R i LRI RES ez

quinolin-5-yloxylacetic acid

Preparation  13a:  [8-chloro-2-difluoromethoxy-4-methyl-3-(4-pyrazol-1-ylbenzyl)
quinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 10c using [8-chloro-
4-methyl-2-ox0-3-(4-pyrazol-1-ylbenzyl)-1,2-dihydroquinolin-5-yloxylacetic acid

methyl ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 488 (M+H)", Retention time 4.4 min
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20 The title conmpound was prepared by the nmethod of

woRb®Aas784 i on 7a using 8-fl uoro-5- PCT/GB2008/001201
hydr oxy- 4- et hyl - 3- (4- pyrgzol - 1-yl benzyyl ) - 1H qui nol i
n-2-one and bronDacetl c acid nethyl ester. M. ESI

Pre%g?’aﬁ% ( '\’%{5‘ 12 éfr‘@% ditidhethoxRat rﬁ&h{ll%ﬂ(é,t 0B 1 JoBhY)

epara
quifdinel-flbxyacetiwbatidoxy- 8- f | uor o- 4- et hyl - 3- (4- pyrazol -1 -
yl benzyl ) qui nol i n-5-yl oxy] acetic acid nethyl ester
The title conpound was prepared by the nethod of
A sBiuepmobfisiabiord-QdiflusrangptiiBy 4t oethyg-344-@azol- 1-yibenzyl)quinolin-5-

wof§ce a S ey B AE6m b 2 ey B e 67661 s

treatbd eitb di.0 Muagueoes badiem HyBroxEs|so{utive \0.83/etlhoghdBhe rasdting

o g5 bR T B THBET RBREGVaEdpe by e
addifidment gjdc)aQaa:etao lacid; &iluyddonith] watet arel aomademltﬁ @0gvaceatedihe
corhge] PR ORGP Aty 4o Rall Al ancunen opgpenygied under
redytdrbprey$yre, Ul eokesidud way borifiedauydtifucatian ivdthmeetharol gslicaved by

ool &feiaiedtarTy < ita s Lot te i RbE s fanie Thlq e

0).(0.36 nL), and the resulting mxture was stirred at
roomtenperature for 1.5 hours. The m xture was
acidified by 5 the addition of glacial acetic acid,

'H diMRItIRMISOIdBl 3RBB (s, ane@l 4.7, ey, Mastt @d2my, Blisdtityl = 1.7, 2.5

Hepin BB th LoIFGRE a7 ik ¥ < Bihiaray B0 iy 17 re 1.

7.708dUred. qME IS E7S [0 8.6 filzj HY, PBS (NS = &I Uel) 335 (d, J =

col chromat ography on silica gel gave title
2'68%?rﬁggnd as a white solid (0.034 g). 10 'H NMR

M M@gdgweﬂ@oﬂ)%?z( @d-+HH)Retehtidn tithe, 1221—1)1;8 4. 330_( Z B
M%%‘ h‘i’?@" dd é) %‘89‘8* ’Rﬁ"é‘“gp‘ ﬁE‘g 42‘£H‘{“ 7. 45 (dd, J =
8.9, 9.7 Hz, 7.65 (d, J = 2.0 Hz, 7.70

Ex%%we"ﬁz?w%ﬁ%ﬂ@ %wyioxefa%%wi’é%% e

quirdiinds-yloRgaestidamddt i ne 11.5 min 15 MS: ESI (+ve)
(Method S): 458 (MtH) ", Retention tine 3.8 mn
Exanmple 13: ( hloro

2-di f | uor onet hoxy- 4- nm§'t hyl } 3- (4 pyrazol -1(r)y9 razyl)
qul nol i n-5-yl oxy] acetT g agci |
P

O O _F

L. 7

[¢] OH
Preparation 14a: 2-(4-isobutyrylbenzyl)-3-oxopentanoic acid ethyl ester

The title compound was prepared by the method of Preparation 3a using 3-
oxopentanoic acid ethyl ester and 1-(4-bromomethylphenyl)-2-methylpropan-1-one.

MS: ESI (+ve) (Method B): 305 (M+H)", Retention time 3.8 min

Preparation 14b: [8-chloro-2-ethyl-3-(4-isobutyrylbenzyl)-4-oxo-1,4-dihydroquinolin-5-
yloxylacetic acid methyl ester



10

15

20

25

30

35

OYF F OOdAN 20 N, Preparation 1l3a:
wol[ﬁos‘}ﬂmro 2-di fl uor onet hoxy- 4- net hyl - 3- (4- p)‘{:?fﬁ%?@ﬂ%/’ﬂéﬁ%l
ester

enzyl’) quinolin-S-yloxy]acetic acid nmethy
25 The title conmpound was prepared by the nmethod of
Preparation 10c using (8-chloro-
4- et hyl - 2- oxo- 3- (4- pyrazol - 1-yl benzyl ) - 1, 2- di hydr oqu

Thé ﬁﬁ‘é ¢dingouil g¥ bage ted:byame metmduﬁre;@ét@h -aﬁnuém (3-amino-4-
B A I S o S oo
aciPethy(324£081001201 41 Preparation SI

[ 8- chl or o- 2-di f I uor onot hoxy- 4- et hyl - 3- (4-pyrazol -1-y
i benzyl) quinolin-5-yloxy]acetic acid A solution of

msk &s@tﬂv@r gme%«da i)l sy mmi;)h %Yerﬁnomhele's Min( 4- pyrazol -1 -

benzyl) qui nol'i n-5- 5 'yl oxy]acetic acid nmethyl ester
(O 38 g) in nmethanol (7.0 nL) and water (0.7 nL) was

%bﬁ’dw[Bth@roOmMﬂa&éﬁ@th‘éxy‘aQ@tHWBJM céb@e&y%eﬁ@)whm&m 5-

, and the resulting mxture wasS stirred
V'°¥ﬂ%ﬁﬂ“9éﬁ‘ﬁ§i‘%’ﬂjﬁge$ or 3 hours. The mixture was
acidified by the addition of glacial acetic acid,
diluted with water and extracted with ethyl acetate.

Therfiile corapaynd asdkerased by thereethed el igp@ation irght8-chloro-
2-ofl-84d- %oﬁﬁ\?rytb'éﬁiyl)cﬂaﬁﬁﬂhfoﬂya%qu%ﬁ -5-4Rxy18cbie € Gecid methyl
pressure he resi due was purified by trituration
estqumr%mmmta@%md by colum chromat ography on
S|I|ca gel to afford title conpound as a white solid
i\ze DVMSO-d6). 5 2.85 (s, 3H), 4.20
MS( §$5 @W)( ﬂm Q)sﬁoaz +H) %Wl%ﬂmg%mm? 2.5 15 Hz,
H)695(d J =8.6 Hz, 1H), 7.20 (d, J = 8.6 Hz,
. : Hz 1 ’ . . .
Pfe?aw@m ‘iﬁédg@h@r%ﬁ',ﬂwW@%!l%;%:e@m&?iﬁ)swmwtb@?%wgoi'n-S-
y!oﬂ;]acjek‘&a&d%(d J= 2.6 Hz, 1 H Ms: ESI (+ve) (Method
(MtH) ', Retention tinme 12.2 min NMS: ES|

(+ve) (Method B). 474 (MrH)', Retention tinme 4.0 mn
A ZQlution of [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-isobutyrylbenzyl)quinolin-5-

yloxylacetic acid methyl ester (0.22 g) in tetrahydrofuran (5.0 mL) and water (1.0 mL)
was treated with 1.0 M aqueous lithium hydroxide solution (0.86 mL}), and the
resulting mixture was stirred at room temperature for 2 hours. The mixture was
concentrated to low bulk under reduced pressure, and the pH adjusted to 4-5 by the
addition of 1.0 M aqueous hydrochloric acid solution. The mixture was extracted with
ethyl acetate, and the combined extracts were dried over magnesium sulfate and
then concentrated under reduced pressure. Purification of the residue by preparative
reverse-phase HPLC gave title compound (0.18 g).

'H NMR (CDCly): 8 1.15 (d, J = 6.9 Hz, 6H), 1.30 (t, J=7.4 Hz, 3H), 285 (q, J= 7.4
Hz, 2H), 3.45 (m, 1H), 4.40 (s, 2H), 4.85 (s, 2H), 6.10 (d, J = 8.3 Hz, 1H), 6.80 (t, J =
75 Hz, 1H), 7.15(d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.3 Hz, 1H), 7.80(d, J = 8.3 Hz, 2H)
MS: ESI (+ve) (Method A): 492 (M+H)", Retention time 13.1 min

Example 15: [8-fluoro-2-methoxy-4-methyl-3-(4-pyrazoi-1-yl-benzyl)quinolin-5-
yloxylacetic acid
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Exanpl e 14: |

WO%(JSHE 4 di fi uaronet hoxy-2' et hyl -3-(4-isob %é’f/@ﬁ%é’/h(}um
ow

gui no |n 5-yi oxy] acetic qgld @ OOF F
Preparatlon 1l4a:
2-(4-isobutyryl benzyl) - 3- oxopent anoi ¢ aci d et hyl
ester The title conpound mgs prepared by the nmethod
of Preparation 3a using piKopent anoi ¢ aci d et hyl
ester and
1- (4- br ononet hyl phenyl ) -2-
ESI (+ve) (Method B): 105(
m n Preparation 14b: o
[ 8-chl oro- 2-et hyl - 3- (4- |sobuLyryIbenzyl)-4-oxo-1,4-d
hydr oqui nol i n- 5- onxy]aceti%_}cid met hyl ester WO
2088/ 122784 PCT/ GB200S/ 001201 42 The title conpound
was prepared by the nethod of Preparation 1 ¢ using

n
Prepdigh (58 oIS PRERRY Ay S A »ﬁaniéfi%enﬁfﬁﬁﬁ‘m"w M
yloxdacetic aﬁd WsthyESiter( - eve) (Met hod S) 456 (MtH)'
Retention time 3.6 mn Preparation l1l4c:
[ 8-chl oro-4-difluoronet hoxy- 2-ethyl -3-(4-isobutyryl be
Thantitld ¢appauodl iwas prepareky theetétbodol Breparatignt 16susng Bfluoro-
[ f ;
4 ng?@u groa{a%é(%- 28{]{83' V:\@@r?z[yg ﬁ%@h?&o&’&‘néhﬂ S-TEhRe acid
memybesngrlanﬁic(dmmeﬁwwyr yl henzyl ) - 4o0xo0- 1, 4- di hydr oqui nol
i n-5-yloxy]acetic acid nethyl ester and
chl orodi f I uoronet hane. 15 Ms: ESI (+ve) (Method B):
Prepaditiomni-#phb:, [Réuentd-oethoxwe meliél-Bi(hpPaepdrdbeozyl)gdidolin-5-
- 4-di f | uor onet hoxy- 2- et hyl - 3- (4-i sobutyryl be
ylo@@ﬁ%%i&%ol i n-5- yloxy]acetic acid 20 A solution of
[ 8-chl oro-4-di fl uor omet hoxy- 2-et hyl - 3- (4-i sobutyryl be

Thé‘@@ 2611% ﬂh 'm%gﬁar?agré’&‘w @%8%%&9@8! Sre\gg:’aﬁéﬂ Bﬁ@_f&om?o?o

2- methoxy-4-methyl 3 (4-pyrazoi 1-ylbenzyl)qu1nolln 5-yloxy] acetlc acid methyl ester.

et iyl propan-1-one. 30 ME:
Retention tine 3.8

'H NMR (DMSO-d6): & 2.80 (s, 3H), 3.95 (s, 3H), 4.20 (s, 2H), 4.75 (s, 2H), 6.45 (m,
1H), 6.75 (dd, J = 4.0, 8.9 Hz, 1H), 7.20 (d, J = 8.5 Hz, 2H), 7.30 (dd, J = 8.9, 9.8 Hz,
1H), 7.65 (m, 3H), 8.35 (d, J = 2.5 Hz, 1H)

MS: ESI (+ve) (Method A): 422 (M+H)", Retention time 11.3 min

Example 16: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-trifluoromethoxybenzyl)
quinolin-5-yloxylacetic acid ‘

Preparation 16a: 3-oxo-2-(4-trifluoromethoxybenzyl)pentancic acid ethyl ester
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was treated with 1.0 M aqueous |ithium hydroxide
wosz@ésﬂtzigi‘ (0.86 ni), and the resulting m Xt#’éﬁﬁ\%@(ﬁmonm

stirr roomterrperatu% for 2 hours. The mxture

was concentrated to | ow bul k under reduced pressure

and the pH usted to 4-5 by the 2 ddi t f
Tl SRR Al iRl e oS Jorted o, Promeratiohe B 4ShRs®
oxoP¥htaAsIt adid\wtHyhest@tangl1- mmbm@mwmrﬁmbdmmx@mdne,

extracts were dried over magnesium sulfate and then

concentrat ed under reduced pressure. Purification of
H Nwm [cstigue ‘itOO @rﬁpa@Hkvm ﬁ%ﬁi  SE=Rhiasg ngsgaa/m (m,
tl e conpou %?) _A 32
1H)(35532§5§n91m3231§|_gn 2 3’@7§(t JF £6Hz 1H), gq.d::;,b;ggi Hz,
2H), &:10dm724), 720, 213 3.45 (m IH), 4.40 (s, 2H),

)51 J(m é I—(iﬁ'rloﬁzd J =8.3 H, 1H), 6.80 (t, J =
75Hz 1H) 7.15 (d, J =8.4 Hz, 2H), 7.70 (d, J =
Pre?at%txb'ﬁ 1 hBp: 7. 8Go-Lghyi- 81f|uor§«430x’6'23 4&Wuor&§ethé§beﬁzwe!) 4-

hod A): 492(MH—|) eentlontlrre .
dihydeaginadin ony Jacetic acid methyl ester

(8-fl uoro-2-nmet hoxy- 4-net hyl - 3- (4- pyrazol - 1-yl - benzyi

)quinolin-5- yloxy]acetic acid WD 20081122784
Th@&'ﬁ/ EIeusd 93 preparedpythe method abPrepagatieric using) (3xamino-4-
chlf’r%ﬁt@oﬁ#)b@éhcléeﬁo )r(r;/etrzlyl estﬁr and (340)(8;/% (zﬁtnflluolromethoxybenzyl)
pentgnaieaciy BYHYASS! | n- 5- vyl oxy] acet| c acid methyl ester

5 The title conpound was prepared by the method of

Prggar ation 1le using [8-fluoro- ]

MSa Efetg) (Methndd3)34g azsteMioy filme3A/Mn- 1, 2- di hydr oqu

i nol i n-5-yl oxyjacetic acid mat hyI ester and

i odonet hane. 10 Preparation
Prepgratipfycr thep- %ﬁﬁlewm&tw ﬁ;ﬂthvkﬁ(ﬂnoq?;ﬁr@zfsﬂuor@vﬁh%@e%@
quihgIfUs- ﬁ@kyﬁbe'écacxuh@awla&@rtl ¢ acid The title conpound

was prepared by the ‘nethod of Preparation 13b using

[ 8-fl uoro-

Thédmli@éda%mé WiBlphdaredt tﬁy‘lrheyﬁe%a ofl Pré‘d)eb@cfbh}”io}:%ln@qﬁ-leﬂryﬁ&

fl qrgﬁg@ogﬁg&?ttr@coggrg%ﬂcegggw 1 A‘gdlggdr()gum@pos ylgxyiqyetn% acid
metHill estér afid chibroditdbrontetitdne( M

MS: ESI (+ve) (Method B): 504 (M+H)*, Retention time 4.5 min

Preparation 16d: [4-diflucromethoxy-2-ethyl-8-fluoro-3-(4-trifluoromethoxybenzyl)
quinolin-5-yloxylacetic acid

A solution of [4-difiuoromethoxy-2-ethyl-8-fluoro-3-(4-trifluoromethoxybenzyl)quinolin-
5-yloxylacetic acid methyl ester (0.054 g) in tetrahydrofuran (4.0 mL) was treated
with 1.0 M aqueous lithium hydroxide solution (0.21 mL), and the resulting mixture
was stirred at room temperature for 3 hours. The mixture was acidified by the
addition of 0.1 M aqueous hydrochloric acid and extracted with ethyl acetate. The
combined extracts were washed with saturated aqueous sodium chloride solution,
dried over magnesium sulfate and then concentrated under reduced pressure.
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WO?O@/1%42|_D 7.30 (dd, J
m

1 H, 6.75 (dd, J =4.0, 8.9 Hz, 1 H), 7.20 (d, J =
= 8.9, 9.8 Mz, 1 BwcéiRoorzon
, 8.35 (d, J-25Hz,1H)I\/BESI ve%
(Method A): 422 (M+H)' Retentlontlms 113mn 20

oS HB) 388 A g PR PN BB R ST

as Denry bdiid (Qoug).i n-yi oxyjacetic acid FMN O F \ / |
OFF QQ JFF OO 25 Preparation 1lé6a:
3-0x0-2-(4-trifluoromethoxybenzyl)pentanoic acid

'H ﬂthcmg)es 148 (20£8/71@2128§Hd)°@'@0@2@&8ﬂ@®&22$), 415 EheH),
titl co ound repa t he net f

4 OBy a7 el </3BnB 0T SRGRHR o oetth Aot FOP (s 4P

708 -ngbr ormrret hyI 4- tr| fI uor orret hoxybenzene "H (AMR
(CAd13) : éﬂ%’ 20 (t, J =7.1

MSHES! (3145), (N@tr@gﬁg (MﬁH) @eienpﬁ)n tl@eggSZm% (m 1 H,
315(m 2H), 3.75 (t, J = 7.6 Hz, 1 H, 4.15 (q, J =

0 2 tio
Exqregle 17 {8-clt;Poro-2-d|ﬂue:srronmethl_c'))xy-3-[4-(2 2-dmeﬂ@lpropupny )%enzyn]-d-
meﬁl?yl&ﬁ:hwm-g yPhcerié-aeiP- 3- (4-trifluoronmet hoxybenzyi) -

1, di hyd qU|noI||n 5-yl oxy]acetic acid nethyl
ester 10 The title conmpound was prepared by the
nmet hod of Preparation lg using (3-am no-4-
chl or ophenoxy) acetic a : F ester and
3-0x0-2-(4-trifluoromne xylbengyl) pentanoic acid
ethyl ester. 15 Ms: ES fe) (Method B): 454 (MrH)'
Retention tinme 3.5 m n_#reparati on 16c:
[ 4-di fl uor onet hoxy- 2- uoro-3-(4-trifluoromet
hoxybenzyl) qui nol i R- 59| oxy[l acetic acid met hyl
ester 20 The title compounthwas prepared by the
nmet hod of Preparation 10c using [2-ethyl-
tiuoro-4-oxo-3-(4-trifluoromethoxybenzyl)-1, 4-di hydro
qui nol i n-5-yl oxy] acetic acid

Preparation 17a: 2-[4-(2,2-dimethylpropionyl)benzyi]-3-oxothiobutyric acid S-tert-butyl

ester

The title compound was prepared by the method of Preparation 11a using 1-(4-
bromomethylphenyl)-2,2-dimethylpropan-1-one and 3-oxothiobutyric acid S-tert-butyl
ester

MS: ESI (+ve) (Method A): 349 (M+H)", Retention time 4.4 min

Preparation 17b: N-(2-chloro-5-hydroxyphenyl)-2-[4-(2,2-dimethylpropionyl)benzyi]-3-
oxobutyramide

The title compound was prepared by the method of Preparation 11b using 2-[4-(2,2-
dimethylpropionyl)benzyl]-3-oxothiobutyric acid S-tert-butyl ester and 3-amino-4-
chlorophenol.

MS: ESI (+ve) (Method B): 402 (M+H)", Retention time 3.5 min
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met hyl ester and chlorodifl uoronmet hane. Ms: ESI (+ve)

wobhihbed, B) . 504 (MrH)', Retention tinme 4.5 gifgeRms01201
reparati on 16d:

[ 4- d|fluoromsthoxy 2- ethyzf6 8-fluoro-3-(4-trifluoronet
Pregz?ré}[ benzyl) &G54 hrb 2 R AEShYfbeRGNE-AY R Slyh-mBthyl-

1H-pdindiirE2-00¢ omet hoxy- 2- et hyl - 8-fl uoro-3- (4-tri fl uor onet
hoxybenzyl ) qui nol i n- 30 5-yl oxy]acetic acid nethyl
ester (0.054 g) in tetrahydrofuran (4.0 m-) was

Thd ﬁ&ab@rﬁpouﬁdt \haslpﬂa Me@q%ewmbimbimm@ymm dec using A-(2-
solution (0O

the resyltin
chkgmsrhysepxa@hqna% Ailf- %%émﬁfwgopsew tbep &X#H@fﬂm"ﬁ? ure
was acidified by the addition of 0.1 M aqueous
hydrochloric acid and extracted with ethyl acetate.
MSTRS! (+rerthiethod Baxd8ad b)) wBetentigrs¥iee 3W MR sat ur at ed
aqueous sodi um chl oride sol ution, 35 dried over
magnesi um sul fate and then concentrated under reduced

Preparessrw &7d:\W(B-pi0 o3t A2 24dimethyopmirg) e pb4-mediyl-2-0xo-1,2-
gl y preparative

d'h Jr"léogﬂtsﬁgékg%ﬁﬁ{%%@é{h? t ée} cgnpgund as a white
SO|Id (0.042 q). 'HNI\/R (CDC6): 5 125 (t, J = 7.5 Hz,

Th%me’ céjiﬂp%(ag& %s# 8a735150_ﬁ§ g?é'%od 4 ﬁépérésonzﬂ) usmg'58 éhl@n% 3-

[4«(29~d+methylﬁ)’qpmnymn@yiksmraw4~merhyi»sH(qwnonm? qos ESI and

bro&)?\é(gg%tp%ﬂ&qyl&terﬁgo (MH)', Retention tinme 12.6 mn
(&chl oro-2-ditl uororret hoxy- 3-[4- (2, 2-di met hyl propl ony

MSEEEE{}@@ ﬁnodjeg @C&-I 5 JFRQInkiG By li@hacetic acid cl

eparation 17a:
2-[4-(2, 2-di met hyl propi onyl ) benzyi ) - 3- oxot hi obutyric

Pre%ﬁ}a%r$ gﬁ{)t{ak%wo\‘é -2- ﬁ@o&?&e@ﬁox}”ﬁ@(ﬁ@Lcﬁn@tﬁ{ﬁﬁ@bfbﬂylmzyt J-4-

od of Préparation 11" a using

methy(ainoli- EMWW@Q@@WY‘ES@’ di et hyl pr opan- | - one and
3-oxot hi obutyric acid S-tert-butyl ester

The title compound was prepared by the method of Preparation 10c using {8-chloro-

3-[4-(2,2-dimethylpropionyl)benzyl]-4-methyl-2-oxo- 1,2-dihydroquinolin-5-yloxy}acetic

acid methyl ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 506 (M+H)", Retention time 4.7 min

Preparation 17f: {8-chloro-2-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyl}-4-
methylquinolin-5-yloxy}acetic acid

A solution of {8-chloro-2-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyl]-4-
methylquinolin-5-yloxy}acetic acid methyl ester (0.18 g) in tetrahydrofuran (10 mL)
and water (1.5 mL) was treated with 1.0 M aqueous lithium hydroxide solution (0.71
mL), and the resulting mixture was stirred at room temperature for 2 hours. The
mixture was concentrated under reduced pressure, diluted with water and
dichloromethane and then acidified by the addition of 0.1 M aqueous hydrochloric
acid solution. The aqueous phase was extracted with dichloromethane and the
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20 Ms: ESI (+ve) (Method A): 349 (MrH)', Retention

ti 4 mn Preparation 17b:
WO/W%W@N or o- 5- hydr oxypheﬁ/l) 2-[14-(2, 2-di nEﬂ(Wﬁqﬂ%?nm
onyl ) benzyli-3- oxobutyram de 25 The title conmpound
was prepared by the method of Preparation 1l b usi
corghifedd grganic phRSASIHIPH SVBHITEATAS| SR AYKALS. - esiobient WB%{%}'??V@@
! n@a@%ﬁ@eéolad thegpphenol .
un@%? & ééﬁggﬁgdl%ﬁ{eﬁ%m? 402 (M+H)' C{ Re:ggntl on
t| nme 3 5 min WO 2008/ 122784 PCT/ GB2008/ 001201 46

1H§ oro gé}) %z((‘z?(ﬁ g&ﬁ)st Iggt(sh Sﬁ%r402§ gnZHB gegﬁz(s ™. 695 d !
= 8@&;4-1&9,@&51% J =A% dlE, RO),i7B02dohe 8Bz ) €. 75dﬁpb’a ﬁ(ﬁ/ Hz,
1HW%§Qg§Qafgqu’qH)t he method of Preparation 1lc using P

MSc ESb(n—ue)HMeWcB}y*ﬂ?e(MﬁH)*-, Refepti¢rptime didmeinhy| pr opi onyl ) b
enzyl ] 3- oxobutyram de Ms: ESI (+ve) (Method B): 384
(MtH) ', Retention tinme 3.6 mn Preparation 17d:

Ex4rpleh| 18: 0-(3-{f-4-¢ Blopopirazstiiyyl}beopyibégifiussomptioss-2nethie-

oqui nol i n-5-yl oxy}acetic acid

ﬂu#@%”%ﬁg gé?x;ibg%é*ch%ﬁé conmpound was prepared by the

nmet hod of Preparation 7a using 8-chloro-3-

[4-(2, 2-di nmet hyl pr OQI onyl ) benz - 5- hydr oxy- 4- net hyl -

| H qui nol i n-2-one a br pnoaceit ie-caci d net hyl ester.

15 Ms: ESI (+ve) ( hod™ S)© W56 (M+H)', Retention

time 4.0 m n Prepara#rof~l7e

{8-chloro-2-d'rfl uobo oxy-3-[4-(2, 2-di met hyl propi o

nyl ) benzyl]-4_ hqu I nolin_5 yloxy}acetic acid

nmet hyl ester 20 otii t e conpound was prepared by

t he nmet hod of Preparation 10c using {8-chloro-

3-[4(2, 2-di net hyl propi onyl ) benzyl | - 4- net hyl - 2- oxo-1, 2
Prepdidtigar otRa: nof3i[a-(Scibmpyiaadielt ylbenadjiddifieirbykthest-2ethyl-8-
and .chi qr odi | uogr onet han 25 Ms: ESI (+ve) (Method

f'“‘é?q“'%%%( acggﬁgﬁme%gﬁestt?rm 4.7 min Preparation
17f: (8-chloro
2-difl uoro I [ I

A Ziiedgay’ P TRt orahon g Fuct RO PIPR 5 BEARERGH 4 2

dioxaborolan-2-yl)benzyllquinolin- 5-yloxy}acet|c acnd methyl ester (0.14 g), 4-chloro-

1H-pyrazole (0.053 g), cuprous acetate (0.093 g) and pyridine (3 mL) was heated at

50 °C for 116 hours. The mixture was cooled to room temperature, diluted with water

(10 mL) and extracted with ethyl acetate. The combined extracts were washed with

saturated aqueous sodium chioride solution, dried over magnesium sulphate and
then concentrated under reduced pressure. Purification of the residue by column
chromatography silica gel, eluting with a mixture of cyclohexane and ethyl acetate
(1:0 to 7:3 by volume) gave title compound as a colourless oil (0.13 g).

MS: ESI (+ve) (Method B): 520 (M+H)*, Retention time 4.5 min

Preparation  18b:  {3-[4-(4-chloropyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxy}acetic acid
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30 A solution of

W0{2§ 8@%%50 2-di fl uoronet hoxy-3-[4-(2, 2-di rretpédﬂe Rk A 201

enzyi]-4- methyl qui nold n-5-yl oxy}acetic aci
thyI ester (0.18 g) in tetrahydrofuran (10 nL) and

er s Lithi
3 songand i PRRafl B 1RE bthda ot PrefPRBE I8 el G-
chlaﬂopyram vabeshilra-ditbcasmethom-2-eimpies-Atarosuiain-52/idiacstic
g %ure was concentrated under reduced pressure,
acigMelfiYo8i t h wat er and 35 di chl or onet hane and t hen
acidified by the addition of 0.1 M aqueous

' B 008 8 Bl o/ dhiet R S U D080t T8 840

488% Td@@@@%om)%m (&z; £er6b4|m¢i)omanw— pba&es&-mmwokt J
i um sul vent was renoved

—glff‘l%léﬁ)rr mj@eéi &%‘éé&*ﬁ -{%S(ﬁ \1/@ 18r7t1l(§' ¥Onpound as a

1 H 51. 20
MS'\’E'Si FwéP(SMéihc(cp@ §0®W+Hg H%tub%@%g)r?g 2. (2 o5
(d J 5

; v 7
Exm%p@"zwltg&-(?hléﬂﬂdlﬂﬁggﬁgt?37 -2 ns@&GE&/ﬂsNg-ﬂyEﬂglzaH)xze 1)

qumf‘ﬁoﬂ"’gﬂac%@?%% Retention time 4.4 mn
Exanpl e 18:
{3-[4-(4-chl oropyrazool - 1-yl ) benzyl]-4-difl uor omet hox
y-2-ethyl -3- 10 fiuofbqul nol | n-5?‘-a’§ oxy}acetic acid F
ci | f, r ~1i oYF ation 18a:
{3-[4-(4-chl oropyra zyi]-4-difl uoronet hoxy
-2-ethyl -8- 15 fluorqgguiinolLin-5-yl oxy}acetic acid
met hyl ester A mixtgre oT\(
{4di f | uor onet hoxy- t,hyl™8-fluoro-3-[4-(4,4,5,5-tetr
anethyl [1, 3, 21
di oxabor ol an- 2-yl ) benzyl ] qui nol i n-5-yl oxy}acetic acid
PréfRdtibh 1@§I@he(r@r-é-éx&é64-ggramnQtﬁoen&wrj&»ﬁfaﬁé@Iaexd(&aﬂéﬁer
g), cuprous acetate 3 g) and pyridine (3
heated at 20 50 C for 116 hours. The m xture was

Thé %g?é BSbAUNHARID arﬁdm&r B #Efnetlidd értr&epémdm WAlsRTg 4-rbthyl-3-

and extracte et hyl acetate. The conbi ned
oxepantaseicacitkatay! Ralghang wwowmeénvmhsav'bam BYaLIe0di um
chlorlde sol ution, dried over magnesi um sul phate and
en concentrated under reduced pressure.

MSP@S' {rveatheghodP): (M. dipderion imeummin

Preparation 19b: [8-chloro-2-isopropyl-4-0x0-3-(4-pyrazol-1-ylbenzyl)-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using (3-amino-4-
chlorophenoxy)acetic acid methyl ester and 4-methyl-3-oxo-2-(4-pyrazol-1-
ylbenzyl)pentanoic acid ethyl ester.

MS: ESI (+ve) (Method B): 466 (M+H)*, Retention time 3.8 min

Preparation 19¢c: [8-chloro-4-difluoromethoxy-2-isopropyl-3-(4-pyrazol-1-
yibenzyl)quinolin-5-yloxyjacetic acid methyl ester
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chromat ography silica gel, eluting wwth a m'xture of

WO%@ l,9hgxane and ethyl acetate 25 (1:0 to /FX%%S/%ZO]

ume) gave title conmpoupd as a col ourl ess ol
g) M5: ESI (+ve) (Method 8): 520 (M+H)*, Retention

Pre 0
g ety b G RLGL O e Jietier o reearation 1 parmBisbig
2-isoRroplidrbxB3-(80yrbrald ryitspmizyip i Wrdidydcoinplirat gtoxglaedticd V\@cud
%gES/ 122784 P } CB2008/ 001201 48 The title conpound
me esﬁ@ﬁgrc@l&r@uf’ﬁ)@ od of Preparation le using
{3-[4-(4-

R s T G R L gy

HNI\/R(DI\/SOd6) 51.20 (t, J = 7.4 Hz, 3H), 2.85 (q,

Pre‘g)ﬁ%ti%fp_; 1og8 ) (4, [8-'3%%0%?giﬂ@mgﬁgyﬁ_@g@%@@ﬁyr%l-1-yt-
beriﬂzll)qtﬂdﬂ)m 54IeFlackiicacid 9 Hz, 1 H), 7.70 (d, J = 8.6 Hz,
. 7.83 (s, 1 H), 8.71 (s, 1 H M ES (+ve)
(l\/bthod A): 506 (MtH), Retention tine 12.1 mn 10
Thﬁﬁwﬂdnﬁ)ollﬁd vJaBpthbEUdQ(yr the method of Preparation 1e using [8-chloro-4-

or onef hox 0 -pyrazol b} -yl benzyl) .
PHETOR: S PRy L Raeaok i ipeb BB fios Voiofeqie Y baci
mefhyl ddte@par ati on 19a: v

4- et hyl - 3- oxo- 2- (4- pyrazol -f-yl benzyi ) pent anoi ¢ aci d
ethyl ester The title conpound was prepared by the
'H Nﬁiﬁ]@b(ﬂ;) & @efweuww Hi) mlmménnm)hyhss%s 2H), 4.85 (s, 2H),

64906 208 DA En B TG L . U &, J 2518, 1H7- ey =
8. 3(%-M3t2Pi§’d7 8 (a, %1=58(3w4)2H) Ret ety 0B 6t HABIHS, B79Vd J = 1.6 Hz,

arat i
1HI§%@0¥DSQ H%aﬁ?opyl 4- ox0- 3- (4-pyrazol -1 -yi benzyl ) -
Msleﬁrb FoubtdUd)nsdd M54y IFexerlias ek a3aahid net hyl ester

visEE sl ver Meiroc N R 47 BeRBBAbRE 2 pbohenoxy) acel i

acid net hyI ester and 4- met hyI 3- 0x0- 2- (4-pyrazol -1 -

| benz 0 aci d ester. MS: RS| (+ye
ExdBien o by GAdE e nsprezairidinengFbliosogetan Sggnyt-o-
fluﬂoﬁpﬁfcﬁﬁﬂoiﬁﬁteﬂc acid
(8-chl oro-4-difl uoronet hoxy-2-i sopropyl - 3-(4-pyrazol -

| -
I Ny, Qc

O O F
L7
0~ "OH F

Preparation 20a: {3-[4-(3-chloropyrazol-1-yl)benzyl}-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxyl}acetic acid methy! ester

The title compound was prepared by the method of Preparation 18a using {4-
difluoromethoxy-2-ethyl-8-fluoro-3-[4-(4,4,5,5-tetramethyl[ 1,3,2]dioxaborolan-2-yl)

benzyl]quinolin-5-yloxy}acetic acid methyl ester and 3-chloro-1H-pyrazole.

MS: ESI (+ve) (Method B): 520 (M+H)*, Retention time 4.4 min
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yl benzyl ) qui nol i n-5-yl oxy] acetic acid nethyl ester WO

wo2dRBh}22784 PCT/ GB20081001201 49 The titl 6559@,9%’301201

was prepared by the net hod, of Preparation 10C u

[ 8-chioro- 2-isopropyl-4-0xo0-3-(4-pyrazol -

-yl benzyl) -1, 4-di hydr oqui nol i n-5-yl oxy] acetic acid

nmet hyl ester and chl orodifl uoronethane. 5 MS: ESI
Pre(paveipn ( M2t 0 d{3B):(3-BRIGropiakiE 1-yiRehenit4-difludromethdxyr 2 ethyi-8-

Pr epar at
ﬂu‘t'%g"g'?ﬁ"&soﬁgfxygﬁcﬁ i 3%b et hoxy- 2- i sopr opyl - 3- (4- oyr azol -
| -yl - benzyl)quinolin-5- onxy]acetlc acid 10 The

Thé,ili'ﬁ%)gp%@g@% Yr\}%s \é%%)ﬁ%de@a@m raﬁa%oél o? Prepara%ongie using {3-[4-(3-
chldnobyna@miqnp)bbazw -Ldifl SR ePgky-3-eft wn@a@hndsmss ;b@madem
i n yI oxy]acetic acid nethyl ester. '
am?@rs%rs‘é §°1.25 (d, J = 6.7 Hz, 6H), 3.32(m 1H),
4.43 (s, 2H), 4.85 is, 2H), 15644(t J= 1Hz,
111 4 =8, 6Hz .6, t. J=75Hz
IO RSkt Byl oS et vt shis B
4.897s, é'r'r#)s%z?@@:é%%ﬁhlﬁm@ t@d 47—% s(@leJﬂ-ﬁ 221 (MZJ b6

Dok @ i 5 e ) 18 oy 15
Hlt We”@(BJmﬁS H)E§|53((m/éﬁ) (MQ d%?ﬁ@@QHZ I\fM-%(d J=
gtgiapyion time 4.4 mn 20 Exanple 20.
gsy (3-chl oropgrazol - | F}/gt) benzyl ] - 4-di f | uor onet hoxy
fitvg) (Mthad Ao pRMMHHI @t'ﬂ‘ﬁm}@é’eﬁ‘mc acid r ~
N~N/ a o0,),,r o~CHF 25 Preparati on 20a:

;ﬁhés chl or opyrazol - t{u ) benzyl ] -4-di fl uor omet hoxy
Exaﬂ?p $4-dif|ugsrpaiioxyer QS%%"%?W&&'@? (eryerel Wﬁ%@
quw,ars_g'aﬁylhbétlgeaﬁ@npound was prepared by the nethod

of Preparation 18a using {4- 30

di fl uor onet hoxy-2-et hyl -8-fluoro-3-[4-(4,4,5,5-tetram
et hyl [ 1, 3, 2] di oxabor @l an- 2-yi)

benzyi ] qui nol i n-5-yl ¢ 2t |
3-chl oro- 1H- pyr azol ¢
(MtH) ', Retention ti

L, ¥

OH

K>JI nmet hyl ester and
+ve) (Method B): 520

o

Preparation 21a: [8-fluoro-2-isopropyl-4-oxo-3-(4-pyrazol-1-ylbenzyl)-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1¢ using (3-amino-4-
fluorophenoxy)acetic acid methyl ester and 4-methyl-3-oxo0-2-(4-pyrazol-1-
ylbenzyl)pentanoic acid ethyl ester.

MS: ESI (+ve) (Method B): 450 (M+H)*, Retention time 3.5 min

Preparation 21b: [4-difluoromethoxy-8-fluoro-2-isopropyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 10c using [8-fluoro-2-
isopropyl-4-0x0-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester and chlorodifluoromethane.
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WD 2008/ 122784 PCT/ G82018/ 001201 50 Preparation 20h:

Wo(zgog,ﬂmg chl oropyrazol -1 -yl)benzyl ] -4-difl U?é?/@%&@@/‘éylzm

2-ethyl -8- fluoroquinolingp-yloxy}acetic acid
title conpound was prepared by the nethod of
Preparation le using (3-[4-(3- chloropyrazol -1
-yl )benzyl ]-4-difluorom
MSe EBbye Pivititogl B)85G0 (MwH) G Hetwition imB-4yd miy] acetic aci d
net hyl ester. 'H NVR (DMBO-d6): 31.18 (t, J = 7.4 Hz,
3H), 2.85 (q, J =7.4 Hz, 2H), 4.38 (s, 2H), 10 4.89
Preparatidhl) , 21@: 6J4{diiuctbnetixg-8HiupratH)sopidp@3- (4dulrazbl-+-yBebzyl)
'9'0,‘52!6 ]I . 7.21 (d, J =8.6 Hz, 2H), 7.29 (t, J =
quinelines:VIO®ylgeelic a3 (o 1 1) 7.69 (d, J = 8.6 Hz, 2H),
8.49 (d, J = 2.6 Hz, 1 H Ms ESI (+ve) (Method A):

Retention tine,12. 1 mn Exappl e 21:.
o Y b e 58 bl PR 52 4o
difludrofethoxy-B-flugie-nisbpropy-3y(iyydzak BYibeny quinalinks-yl6xy(detic
?garatlon 21 a:
am?gqmy $18C 2- i sopr opyl - 4- oxo- 3- (4- pyr azol - 1-yl benzyl ) -
1, 4- dlhydrqu|noI|n 5- onxy]acetlc acid nethyl ester

., The title ound wa f
H AAED SR 128 ot e HE G S8 1100 e By 42 61 280
64@%& q —fTEtszi 109,75 ajadﬂ-@“stmlmany@s&(é%ayswhﬂj 7.14
enzyi ) pent anoi c_aci d yl
(0. 0= $EH T RO (5. TTHB SEN = BHEGD] 51 (e 3.8 )
7. B%Y(S,Pﬁi Qtzlr@f 1§ b:
%. di f I uor onet hoxy- 8- f | uor o- |soprop | - 3-(4-pyrazol -
M 5T beyel (MRIFAY 56 RETHIn RGO JTRCE Bitaci d ot ny!
M SSE (+vEN@vdthdd ©): seepeLnd Rwsntiph éfaraezimby the met hod
of Preparation 10c using [8-fluoro-2-
i sopropyl - 4- oxo- 3- (4- pyrazol - 1-yl benzyl') - 1, 4- di hydr oq
ExHinpf 22-(2-difiubriime iy 2-aayIs-lubidy-[4-asisepropyi1 H-pyrazol-3-
chi orodj fl uor onet hane. 2008/ 122784
vi) wmzmﬂm‘}dﬁ%ﬂac%f 4 ESI (+ve) (Method B): 500
(MtH ', Retention tinme 4.3 mn Preparation 21c:
[ 4- dlfluoronethoxy 8-fiuoro-2-isopraopyl
-3-(4- pyra20|-l-ylb=nzMI) anh(n 5-yl oxy] acetic
acid

Preparation 22a:  1-isopropyl-3-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-yl)- 1H-
pyrazole

3-(4,4,5,5-Tetramethyl[1,3,2]dioxaborolan-2-yi)- 1H-pyrazole (0.52 g) was added to a
stirred suspension of sodium hydride (60 % in oil, 0.096 g) in N,A-dimethylformamide
(18 mL) at 0 °C, and the resulting mixture was stirred at room temperature for 1 hour.
The mixture was then cooled to 0 °C, treated with 2-iodopropane (0.4 mL) and stirred
at room temperature for 16 hours. The mixture was diluted with water (10 mL) and
concentrated to fow bulk under reduced pressure. The residue was extracted with
ethyl acetate, and the combined extracts were washed with saturated aqueous
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The title conpound was prepared by the method of

ion le using [4-
WO&B@P%%@%WH hoxy- 8- f | uor o- gﬁisopropyl 3-(4- per/GBfOOF/OOMOI
y

-yl benzyl ) qui nol | n- 5 onx acetic acid nethyl ester

sod(ltm CE"% (IYR gélﬁg%% ggd 5‘1351 dzrlgd erz gwagﬁcﬁ)lum sgl‘falfng%Qe gqvem was
renivad biader uce® prasird th affore tife Sombubd kiz 152¢)) , 6. 87 (t,
J =75 Hz, 1H), 7.14 (d, J =8.6 Hz, 2H), 7.26 (m 1
H, 7.56 (d, J = 8.6 Hz, 2H), 7.71 (d, J = 1.6 Hz, 1
Prebisatior? . 36: ({d«ﬂtfhlonﬂen{éﬂﬁ)xﬂz etfyl-B)fluodla-Me1-iRprodyr Viejpyrazol-3-

Ret ent t 12. 2 VS:
Y‘@@FY']EQ%@? WB%‘QB%’%Q}M 482 ((erl\1/|+|H§)n IRg?ent i onmt |nma 4.2
m n. Exanple 22: { i fluoro

e R R O e R B

yio%o@h@p@cfcﬁtmaﬁyﬁéﬁer (0.05 g), 1-isopropyl- 3 (4,4,5, d5 tetramethyi{1,3,2]
i. oxaho

dloxajyomqgmg ?S_p I-W& 20 gg egt)r %&Fakls)(tnghényl’p%l;spme)pa la(rhgéna?O)
(0. @12( é), 4« &dh&wxmamuhy (0.3, LAkt 2alcdqueans 2esitink chidopyte

solgtp&l 91?1 r%g,)dwqxqjgga(t%%gy/mqo%@\{e srr@d@@%\l %t; %3 &L%P 8 mlnuc{es Qifhe-
man;réMﬁtsmbi@wté Qfdffﬁfénﬁférat?r%%ﬁ%ﬂuec?by ﬁae@dtdmd of he M aq?eous
e in ure stirred,at,. roomte ure for
Sl S Toclo Ef DGR JHY GOV BoHte: The wmbed
extmctshwé’relt mad wmr@u(r@teé a@bedumn{?ﬁ ichibedk s@umn deednover
er a nm xt.ure was

meTRTIGLIRS @18 HT PORRTAIER AOUR, FAUEE BT R Hariiation of

thelBsl@le tyeshop@ativer reest sé-phasEMPLIEgdvdUigle VBGpEUYidr (0.0t £d).
with ethyl acetate, and the conbined extracts were
washed with saturated aqueous WO 2000/ 122784

'H tﬂﬁiﬁ @2@@%@%2%@ J92. sﬂaﬂlaml)} thd ¢d,iJdes $CHZUBHW2 snd, J =
en oV, ne a ve
7.5 gl S ) hOUD. Boddle 48 aobdral rid b 19, 66

(ddS 9T Bl (O, %2799@ Rrepanai e 7280, J = 75 Hz 1H), 7.51 (dd, J
_8(q4p8:9%23§)gor_%t8h(gxy 2 ot h)éIH) op oro 2331_‘ ﬁ_él; i sopr opyl
MS: ESI (+ve) (Method A): 514 (M+H)", Retention time 11.7 min

MS: ESI (+ve) (Method B): 514 (M+H)*, Retention time 4.2 min

Example 23: {3-[4-(4-cyclopropylpyrazol-1-yl)benzyi]-4-difluoromethoxy-2-ethyi-
8-fluoroquinolin-5-yloxy}acetic acid

Preparation 23a: (4-{[4-difluoromethoxy-2-ethyl-8-fluocro-5-(2-methoxy-2-
oxoethoxy)quinolin-3-yljmethyl}phenyl)boronic acid
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5 yl I benzyl ] qui nolin-5-yl oxy}acetic acid A m xture of

= b [)-4-difl th 2-eth
WO[‘,‘%OSQI%%QQOHD enzyl ) - i f1uoronet hoxy-2-e y%%ﬁgghdg)g}?ﬁ201

qui noli'n-5- yl oxy]acetic $§|d nmet hyl ester
1-isopropyl-3-(4,4,5,5-tetranmethyl [ 1, 3, 2]

di oxabor ol an ra | e 7
t"@'lxM"}’(l t r{f‘rﬂ%@ﬁ?ﬁﬁ% y ﬁﬁér fl”&Eﬂ 1% (4@% 5. petanqgdlt. 321
dao@bord&d&@ymb %c.{u%mﬂlmygﬁy}@@et@ adig reeiel] %s%r N(?@gt@pssdium
cesi um_carbonate sol uti eat.e
peraRle D). BRI ReriAta: 008 ) ol R Tnt Et waigrd11 mL)
wadTkirtddl & WGH t@rﬁéérﬁfd:ré for 49 Qﬁuisem‘ﬁ@hﬁitumamasa@jrdemrm foylow
t he addition of 0 M aqueous dr chI oric id
bul Giicen (HuEsTh PLasEH oo A6 a5 gHa B {IyIPIquEt 288 ‘e, then
extﬁa@fé@' Wi ethoK hEASHES THE BmMBRBH askirdbts hNé?@tw&sﬁé@ Wit SRR
sodi um chl ori de solution, dried over %gorhg?' um

aquegls a308liugh Chigiign  sivtionntdrigd eaves nﬂ'éﬁn‘?séﬂ% c &0, then

coriREhttdté S deP PedRited brlagsure®d 4hépd e d&rﬁi@aﬁ@s XR).
rever se- phase HPLC gave title conmpound (0.014 g). 'H

NVR (DMSO-d6): 31.17 (t, J = 7.5 Hz, 3H), 1.42 (d, J

MSZESH @véiZ(Meﬁ{de,Bﬁz;&%Mmf, Hefentidn tméia.s @) . 4. 35 (s,
2H), 450 (m 1H), 4.81'(s, 2H), 6.59 (d, J = 2.3 Hz,
1H), 6.96 20 (dd, J = 3.7, 8.9 Hz, 1 H), 7.09 (d, J

Prepat%mgn "fab 2{@{4 (4- cﬁb%p@ép_ylpgrazoﬁﬁylké?enzﬂ thﬂugro%tﬂoﬁgz -edhyl-

Sfie@m%ﬂ@mi Qowacefﬂcﬁry‘d mathvl E%Pf (+ve) (Met hod A) 514
(MtH) ', Retention tinme 11.7 min NS ES| (+ve)

(l\/bthod B) 5141(‘ H', Retention tine 4.2 25
A BRigisee of3; (4-{[4-di uoromethoxy-2-ethyl-8- fluom 5-(2- methoxy . oxoethoxy)

quu{iémL:ﬁylfrﬂétﬁth@iﬁﬂ)%beP@%crﬁ?(@'1 éha &b%éld WMH]py‘?az@lef(blmv )
cupEowy SceHgls (ROTES) PR RGP GUTH BRAG A Bk 1or 24 Fous!
ml)&&e{v{/aé éi:lofédut@rr@%tt@@isyraﬁn@tdlmed&mfh' WO (10 L)y afd bmapted
- oxoet hoxy) qui nol.i n- 3- 6;1/2% henl&\%{ r}(?
wm;y\@t%@gptﬂey embiegsb e wer hed5 it ueate @qB?ous
sodidm diridride " MRibAOYNe? oedriwhgrisiuhl etiphae [ahd( thed ,con&erttrated

t hy
e 2] mecosgn o dhe,icHe vy50b) SRRRIOURRTY o
snuéﬁ?b@y lelu@iRg &iith(# nfiRue) of Gﬁﬁbhuianep@’fd ougit gcefdte 119)to 7:3 by

nmoni um acet at e (23 nL.) and water
VO'E‘TT) Ve t'“?\/ﬁ%’"@?‘f'}draéooag?&%@bwré rature for 41

hours. The m xture was concentrated to low 5 bul k

BT CEASED, Bt B35S Sy, MR g S was i uted

Preparation 23c: {3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxyl}acetic acid

The title compound was prepared by the method of Preparation 1e using {3-[4-(4-
cyclopropylpyrazol-1-yl)benzyl]-4-diflucromethoxy-2-ethyl-8-fluoroquinolin-5-loxy}
acetic acid methyl ester

'H NMR (DMSO-d6): § 0.57 (m, 2H), 0.84 (m, 2H), 1.17 (t, J = 7.4 Hz, 3H), 1.74 (m,
1H), 2.86 (q, J = 7.4 Hz, 2H), 4.36 (s, 2H), 4.88 (s, 2H), 7.00 (dd, J = 3.5, 8.7 Hz,
1H), 7.16 (d, J = 8.3 Hz, 2H), 7.32 (t, J = 75 Hz, 1H), 7.50 (m, 2H), 7.67 (d, J = 8.3
Hz, 2H), 8.18 (s, 1H)
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extracted with ethyl acetate. The conbined extracts
woWRjsA2yeshed with saturated aqueous sodi um sieRbRS001201
solution, dried over magngsi um sul phate and then
concentrat ed under reduced pressure to afford title
ou ) od D): 464
éﬂﬁéﬁlgé% ?osr}ztj(lglﬁew Rgéhhén cleggslra J|’jon 23Db:
MS(%E[MVQ}Z{M&-}WHaﬁr%ﬁyMﬂW ‘aBelentlerylinidéanih] - 4- di f | uor one
t hoxy- 2- et hyi - 84i uor oqui nol i n-5-yl oxy}acetic acid
met hyl ester 15 A mixture of
Exaiviple| 24di {4-difluonmbéibryy-2-edibyiyE-Hiatblod2sqtopdirhidryeli-

BB Rpd’| pheryboroni e

cuprous acetate (0.078 g) and pyridine (3 nL) was
heated at 40 O for 24 hours. The_ m xture was cool ed
to roomtenperature,| diluted wthwater (10 nL) and
extracted wth et ‘ e conbi ned extracts
were washed with sa Fed-agtieo 20 sodi um chl ori de
sol ution, dried over, magnesi um sul phate and t hen
concentrated undef reduced pressure. Purification of
the residue by ca chr omat ogr aphy on silica gel,
eluting with a m xture of ‘cycl ohexane and et hyl
acetate (1:0 to 7:3 by volune) gave title conpound
Prepsrapéi € Jaeen4-QifluolotheddxgL-ot@B-8NRiord=S|4-R+iveprofytiidacsl- 1-

yz>b§@n}éégou&?§%xy}ac%%é G0y iy LB, 4.5 mn Preparation
{3-[4-(4-cycl opropyl pyrazol -1-yl)benzyl]-4-difluorone

th -2-ethyl -8- fl I [ [
Thes@?exrﬁwﬁqn Swsoprebig Hate phehd B PP’ Aab ity A1
lRf&’@’lﬂaﬁﬁi)j -DBthlyies- fhmfm@ (2&\égﬁe@%oxogthgx)?ﬁumohn S-t ]hmeihyl}z
opr.o zol -1 enz -4-di fl uor onet hoxy- 2-e
phel"ﬁ@? %‘6%‘{12 19819 @'f"?)@%vak’]'aceti c aci d met hyIy
ester 'H NVR (DMBO-d6): 6 0.57 (m 2H), 0.84 (m 2H),

Ms::J.LEéF(f%)’(gyéthﬁgé)-“sz’gz(%ﬁl?) Retnfid &n“%g'ﬁ ’1H)’ 2.86 (a

(dd, J = ,716dJ:83H22

3.5, 8.7 Hz,
Pregarg%ors_k’Z H) {Z tfigéro&emdfy-%ée%%%ﬁ@%&%éggg%wlmljdazol -1-

y)beGBRAGHALIDOE20dy}adelickBd ESI (+ve) (Method A): 512
(MtH) °, Retention tine 11.9 min MS: ESI (+ve)
(Method B): 512 (MtH)', Retention tine 4.2 mn
TheEtitleplompRdnd was prepared by the method of Preparation 1e using {4-

R s KA b

yioxytaagtie-acig metiyl ester.

'H NMR (DMSOQ-d6): & 1.08 (d, J = 6.7 Hz, 6H), 1.18 (t, J = 7.3 Hz, 3H), 2.80 (m, 3H),
4.42 (s, 2H), 4.89 (s, 2H), 6.94 (br s, 1H), 7.00 (dd, J = 3.7, 8.9 Hz, 1H), 7.19(d, J =
1.2 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.29 (1, J = 75 Hz, 1H), 7.33 (d, J = 8.5 Hz, 2H),
7.54 (dd, J = 8.9, 10.1 Hz, 1H)

MS: ESI (+ve) (Method A): 514 (M+H)*, Retention time 7.2 min

MS: ESI (+ve) (Method B): 514 (M+H)", Retention time 2.6 min

Example 25: {3-[4-(3-cyclopropylpyrazol-1-yl)benzyi]-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid
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O OyF OOH F Preparation 24a:
{ LiJgyor omet hoxy- 2- et hyl - 8-f | uor o- 3[ 4- (2-

Wozﬂ%ﬁzy 1- 10 yl)benzyl] qgg nol i n-5-yl oxy} ace /ghg@x 61201
met hyl ester The title cofipound was prepared by the
nmet hod of Preparation 23b using (4-{[4-

di t | uor onet hoxy- 2- et hyl - 8-fl uor o- 5- ( 2- net hoxy- 2- oxoet
hoxy) qui nol I n-3-yl ] met hyl ) phenyl};boroni c acid and
2-isopropyl -1 Himdazole. 15 Ms:/ESI (+ve) (Method
R : 528 (MtH)', Reténtion|tine mn Preparation
24b: N NI

{4-difl uoromet hoxy-R-*

i m dazol -1- yl)benzy] ] ¢

The title conpound S prépared by the nethod of

Preparation le usj#g,,(4-F

difluoronethoxy-z-ethyl 8-fluoro-3-[4-(2-isopropylim

dazol - 1-yl ) benzyl ] qui nol i n-5- yl oxy}acetic acid

Préﬁ%&ﬁéﬁ P o6 44-%@ c;lcz&&l‘}@p%%ﬁ glggenzg]l% gﬁlkjér@mgﬂ'éow—@ sefhyl-

8ﬂuor4>gun(1@m Pypxylacedo acid methyy ester 94 (br s, 1 H), 7.00
(dd, J =3.7, 89 Hz, 1 H, 7.19 (d, J = 12Hz 1
H, 7.25 (d, J = 8.5 Hz, 2H), 7.29 (t, J = 75 He, 1

Thedjitle zomBoyng was prepadHby theHpethod of Pr¢nddatiop 23bgusing (4- {[4-

R e IP AR e v e S R T
phaswhogrvmisiacid aRd Seayelopiopyli irkpy?amiari n Exanpl e 25:
{3-[4-(3-cycl opropyl pyrazol -1-yl )benzyl]-4-difl uorone
t hoxy-2-ethyl - 8-fluoroquinolin-5-yloxy}acetic acid
MWE%@S)W)P@@ GBFH0Slettiontime 485m 11- OO /F F
O oae Preparation 25a:
{3-[4-(3-cycl opropyl pyrazol -1-yl)benzyl ] -4-difl uorone
Prepagatipn 225 higt4- (% CYPJWf@RM*RYéﬁIPhbVlbt?ensylwﬁbﬂy?faﬁ‘@ih%v -getieyl-

8-fiBloB¥iholfSs- gbxﬁg@et&'a&lhe conpound was prepared by the
met hod of Preparation 23b using (4-([4-

'Iuoro-3-[4-(2;isopropyl

The title compound was prepared by the method of Preparation 1e using {3-[4-(3-
cyclopropylpyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-yloxy}
acetic acid methyl ester.

'H NMR (DMSO-d6):  0.70 (m, 2H), 0.90 (m 2H), 1.17 (, J = 7.4 Hz, 3H), 1.95 (m,
1H), 2.86 (q, J = 7.4 Hz, 2H), 4.36 (s, 2H), 4.89 (s, 2H), 6.20 (d, J = 2.5 Hz, 1H), 7.01
(dd, J = 3.7, 8.8 Hz, 1H), 7.16 (d, J = 8.6 Hz, 2H), 7.30 (t, J = 75 Hz, 1H), 7.51 (m,
1H), 7.60 (d, J = 8.6 Hz, 2H), 8.24 (d, J = 2.5 Hz, 1H)

MS: ESI (+ve) (Method A): 512 (M+H)*, Retention time 11.9 min

MS: ESI (+ve) (Method B): 512 (M+H)*, Retention time 4.2 min

Example 26: {3-[4-(5-cyclopropylpyrazol-1-yl)benzyi]-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid
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di fl uor onet hoxy- 2- et hyl - 8-fl uor o- 5- ( 2- net hoxy- 2- oxoet

woadyhshg noi i n-3-yl ] methyl ) phenyi ) boronic p‘?i“l\;%tlgz@gmoum

5-cycl opropyl -1 H pyrazol es 10 MS: ESI (+ve)

B): 526 (MtH), Retention tinme 4.5 mn Preparation
25Db:

(3-[ 4-(3- cycl opropyl pyrazoi - 1-44 ) benzyl ] - 4-di f| uor one
t hoxy-2-ethyl - B-fl uér qu| ol i n- | oxy}acetic acid
15 The title conpoupehwas-prepaegd by the method of

Preparation le using
cycl opr opyl pyrazol -

yT]-4-difluoronet hoxy-2-e

t hyl - 8-f | uor oqui nol | ﬁ5 foxy} acetic acid methyl
ester. 20 1H NI\/R% Od): 8 070 (m 2H), 0.90 (m
2H), 1.17 (t, J "Hz, 3H), 1.95 (m 1 H), 2.86
(g, J = 7.4 Hz, 2H) 436 (s, 2H), 4.89 (s, 2H), 6.20

Prei)gﬂataoq %% {g'_% [4-45- gyc@péom@yrazpb-ﬂglybeﬁéﬁk%di?lgorgmgglc_)'zlxi&-?-ethyl-
8-flﬂtdrlbquxﬁollﬁ15 9my}acbndrl)aczd?ne6t@;t éster J = 8.6 Hz, 2H), 8.24
(d =2.5 Hz, 1 H M ESI (+ve) (Mt hod A): 512

(I\/H—I) Retention time 11.9 mn 25 MS: ESI (+ve)
Thé s Bodpirid WAL pfelifdl, byReleeRbingd of iPiEpafiatdn i3 iy TR-£4-

it oghesy-2 Py k491G, Ry a0 2 xapthondyg Pl Sylmegh o

phdrghbersivic dcigtahy B-cy8obroparieppyrawid. n- 5- yl oxy}acetic acid
WO 2008/ 122784 PCTI GB2008/ 001201 56 F O OyF OOH 1F

Preparati on 26a:

Mst Bsi A-véﬁ(mﬁdmrmqmmamen&oeyhmbamzmin] 4-difluorone

t hoxy-2-ethyl - 8-f | uoroquinolin-5-yloxy}acetic acid
met hyl ester 5 The title conpound was prepared by the

Thér;ﬁﬂél@&ﬁpéurﬁr@mp@ban@a B3he usdthg 6PP{dpdration 1e using (3-[4-(5-

flu nmet
O BUTEH Ry DT et R b B e s dhg
acdlicey@lrogn@eyler.1 H pyrazole. 10 Ms: ESI (+ve) (Method
R: 526 (MtH), Retention tinme 4.4 mn The title
conpound was prepared by the nethod of Preparation 1le
"H WA @OMSOdb): (850.67 (m, 2H), 0.91 (m, 2H), 1.18 (t, J = 7.4 Hz, 3H), 179 (m,

RSB PEAPLL 3R 4 LB LA LB Yo PE R Y 7o
(dd, J = 3.7, 8.9 Hz, 1H), 7.23 (d, J = 8.5 Hz, 2H), 7.29 (t, J = 75 Hz, 1H), 7.48 (d, J
= 1.6 Hz, 1H), 7.54 (m, 3H)

MS: ESI (+ve) (Method A): 512 (+H)*, Retention time 11.4 min

Example 27: {3-[4-(5-cyclopropylisoxazol-4-yl)benzyl]-4-difiuoromethoxy-2-
ethyl-8-fluoroquinolin-5-yloxy}acetic acid

Preparation 27a: {3-[4-(5-cyclopropylisoxazol-4-yl)benzyl}-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid methyl ester
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acetic acid nethyl ester. 15 1 H NMR (DI\/SOdG) 6

wo%o@éz{m 2H) 0.91 (m 2H), 1.18 (t, J = 7. éﬁﬁé?zﬁmoum

2.88 (q, J = 7.4 Hz, 2H),
48(s,2H),606dJ—16Hz 1 H, 7.00
(dd J =37 89H, 1H, 7.23 (d, J = 8.5 Hz, 2H),
729 (t, J=75H, 1 H, 7.48 (d, J = 1.6 Hz, 1 H),

A figidre( maf 3H¥-(ROdiBIrorb&hoXya et lé&vﬁ@dmﬁ (Bmetlcb@-2- axdpthoxy)

quipgin St el Bion s Aot B T Sy Hipesrme b veloRipeYiggiaRle
(0.24 BRAY, 1Qb|s(atph¥r|\yl;§’|o§ﬂ)hém5 mggfrf&gdnm&oyél@amhﬁm270gpcso@ium
nydragencaTHOnalR (8% )1 12 O aryaingne DL 2u) 2ns. water (¢ Jab)

was ey -at-88 1ty lior B-hbliidOTRE Whikld Wad-cibied b a66rhi tempeiatlire,

met hyl ester 2008/ 122784 PC | GB20081001201
dilu‘tﬁq(w%n watgr (5 m neutraluseg %y the addition o% (? g'/l agqueous hyc]rochlonc

acid éolih{ndl"r (Bllt(f1 hupaes @ﬂidctb‘él Mmt?%e&hinébett&fqef fTHe b@mﬁmé@b ektfetdware
oxoe (0)¢ ul nol 1 n nme oront c
wadlisiile SHEAISd caUba Bty FLIOHTR SBUIO STBHer regngsium
sulﬁﬁate Ea&d IhenbdoptétitRianyidel eémbem PicssreceidicdiichhdiGhe residue
alum 0. 027 odlum5 dro en car bona
by e@lum 23*‘{9 atqgraphy; %Reﬁ' Rt ﬁ'H reaﬂfd%f&?‘aane and
eth9:%cétaf@?1 :0 166753 B AI@He)Pdav8 %tlé‘cér@;souad Ia@ W cloulBss dili (B108 g8

was cooled to roomtenperature, diluted with water
(5 nm.), neutralised by the addition of 1.0 M aqueous

MQTEQI m@j @eiifod BESZY GRIHYL, iIFRfertidn BmBly)s @md extract ed

with ethyl acetate. The conbined extracts were
vvashed wi th saturated agqueous sodi um chl ori de

Prepatatibh GiYh: @b [4e@- c@mepmwgambmryi;&n&yﬂ pamteronrehddpersthyl-

concentrated under reduced pressure. Purification of
8-flugreapiadneRrdoxEgeeli BEfn chr omat ogr aphy on silica gel,
eI uting with a m xture of cycl ohexane and et hyl
tate (1:0 to 3 by v t|tle compoun
Th% il PP aisves prepareg by fie Majked Bl frepataiin (RuRRS 1o
dhapforylddihzol R pBhyiAl-difliteordethoxy- Bethpi- ePﬂmequonm -yioky}

yc] opropyl i soxazol - 4-yl ) benzyl]-4-difl uorom
ac%'ﬂ‘?%wgﬁhéteﬁ f- 8-fluoroquinoiin-5-yoxy}acetic acid

'H NMR (DMSO-d6): 6 0.98 (m, 2H), 1.08 (m, 2H), 1.19 (, J = 7.4 Hz, 3H), 2.26 (m,
1H), 2.87 (q, J = 7.4 Hz, 2H), 4.38 (s, 2H), 4.89 (s, 2H), 7.00 (dd, J = 3.8, 8.9 Hz,
1H), 7.18(d, J = 8.2 Hz, 2H), 7.29 (t, J = 75 Hz, 1H), 7.51 (m, 3H), 8.77 (s, 1H)

MS: ESI (+ve) (Method A): 513 (M+H)*, Retention time 12.3 min

MS: ESI (+ve) (Method B): 513 (M+H)", Retention time 4.2 min

Example 28: {2-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyl]-8-fluoro-4-
methylquinolin-5-yloxy}acetic acid
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The title conpound was prepared by the nethod of
R ion le using {3-[4-(5- 20
WO@@@V’%@%W i soxazol - 4-yl)henzyl ]-4-difl uor o%g/ﬁg%)g}/g{glzm
et hyl - 8-fl uoroqui nol n-5-yl'ozy} acetic acid nethyl
ester 'H NMR (DVBO-d6):.8 0.98 (m 2H), 1.08 (m 2H),
1.19 (t, J = 7.4 Hz, 3H) .26 gm 1H), 2.87 (q, J =
7.4 Hz, 2H), 4.38 (s, RHY, X. 89 (s, 2H), 7.00 (dd, J
= 3.8, 89 H, 251 (d, J = 8.2 Hz, 2H),
7.29 (t, J =75 Hz, 1 (m 3H), 8.77 (s, 1 H)
MS: ESI (+ve) (l\/btho(d{egA): (MtH) ', Retention tine
12.3 mn M ESI (+
Retention tine 4.2 m n Exanpke :
{2-di fl uoronet hoxy-3-[4-(2, 2-d| net hyl propi onyl ) benzyl
]-8-fluoro444- 30 nethyl qui noi |l n-5-yl oxy}acetic acid
WO 200x1122784 PCT/ CB2008/ 001201 58 r- ,~ Oy.F F O
: aldi D zyl]-3-oxothiobutyric acid S-tert-butyl
P 2B R AR pionydonzyl 3 oxothiobutyrc acld S fertbuty
esteicid S-tert--butyl ester 5 The title conpound was
prepared by the nethod of Preparation 11 a using
1&; br omonet hyl phenyl ) - 2, 2- di net hyl propan-| - one and
Thes titlg sompowRst yas Prepared by ftiae mathad, pf Pepption ¢ 1Rgisingsp-(4-
bro P\gg%n%%gﬂPg,gsfirhetﬁﬁﬁrob%-hﬂdne ARatLlotfidbuyridtacth §-18RButyl
ester [ 4- (2, 2- di met hyl propi onyi ) benzyl ] - N- (2-f | uor o- 5- hyd
roxyphenyl ) - 3- oxobutyram de 15 The title conpound
was prepared by the nmethod of Preparation 11b using
MSZE@&(VQ); (Metipd it B4R BHEBT. Siejantipe HRg 144 Biox ot hi obut yri ¢
acid S-tort butyl ester and 3-am no-4- fluorophenol.
MS: ESI %+ve) (Method B): 386 (MtW', Retention tine
Prepargtigh 2802 8-[4-(2,2-dimethylpropionyl)benzyl]- N-(2-fluoro-5-hydroxyphenyl)-3-

oxobutyramide

The title compound was prepared by the method of Preparation 11b using 2-[4-(2,2-
dimethylpropionyl)benzyi]-3-oxothiobutyric acid S-fert-butyl ester and 3-amino-4-
fluorophenol.

MS: ESI (+ve) (Method B): 386 (M+H)", Retention time 3.4 min

Preparation 28c: 3-[4-(2,2-dimethylpropionyl)benzyl}-8-fluoro-5-hydroxy-4-methyl-1H-
quinolin-2-one

The title compound was prepared by the method of Preparation 11¢ using 2-[4-(2,2-
dimethylpropionyl)benzyl]- N-(2-fluoro-5-hydroxyphenyl)-3-oxobutyramide.

MS: ESI (+ve) (Method B): 368 (M+H)", Retention time 3.4 min

Preparation 28d: {3-[4-(2,2-dimethylpropionyl)benzyl]-8-fluorc-4-methyl-2-oxo-1,2-
dihydroquinolin-5-yloxy}acetic acid methyl ester
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Preparati on 28c:

wo3sob 2-di met hyl propi onyl ) benzyi ] - 6-fl uor g- 5-
y- 4§}1r%é?8ﬁ -1 ft quinolin.2-one The title cb &5&@)8‘!001201

was prepared by the net hod’ of Preparation 1lc usi ng

4-
g .“Lr%t’ﬁ(wi’%f@p\?'%ﬁqvewsﬁ?y|tre Raetiid; of [ pRATBQR, 6 BSIYH Adtnid.2-
darﬁeﬁﬁﬁmmw)ﬁém JuohiSs- hgélj;x;( -YRiyi-MRI R k- 0n§68 and

ention tinme m n Preparation 28d
aF%“C(&EFézmaﬁ WERSIRH pr opi onyl ) benzyl ] - 6- f | uor o- 4- net hy
-2-0x0-1, 2- 30 di hydroqui nolin-5-yl oxy}acetic acid

r WD 2008/ 122784 PCT/ 6B2008/ 001201 59 The
Msc"%% éveb@{%h SERALD (P aRatenyon time Svebitod of

Preparation 7a using 3[4-(2,2

di net hylgﬁjopl onyl ) benzy I% 8- f 1 uor o- 5- hydr oxy- 4- net hyl
Pfepﬁr%ip'a uPBRs | (Sl pmetingy- M—%amhydpr@m@rwl)hmwﬁ fluoro-4-

meﬁ@tq@rnolnr’ﬁsJV@xy}Egétxc(a’e}(ﬁ%etﬁQ@%fb‘Pd 13): 440 (M+H)'

Retention'tine 3.7 mn Preparation 288:
(2- dlfluoronethoxy 3-[4-(2, 2-di et hyi pr opi onyi ) benzyi

Thé tife édmbwﬁd 4vai 3%#%%9 A8 irheroer o #?éde}réﬁo%t 1k Léﬁxlgq% 22

nmet h ester he titl conp ound was prepa
d"ﬁeﬁy'w'wab@?zyﬂn%b'af%‘t mﬁhy!ta@xreré i2rihyceoquingfin-59/loxylacetic -
cxdhi@@{yhdét&ré?ﬂ'&wwifﬁ%%ﬂétﬂwar% f I uoro- 4- met hyl - 2- oxo- 1, 2

di hydroqui nol i n-5-yi oxy}acetic acid nmethyl ester
and chl orodi fl uoronet hane. Ms: ESI (+ve) (Method 8):

MSSE81 (M Metnddke)add RAH)!, Btehibhn tHhB 4.6hmin®" epar ati on

(2-di fl uoronet hoxy-3-[4-(2, 2-di net hyl propi onyl ) benzyl
Prebav%tuﬁrh uoge- {b- dﬂ@r&%éﬂékﬁ@té @ﬁdlbﬁeﬂmﬁt h&%ri)ﬁ?r?z?!] 4-1lBR-4-

was prepared by the e
me}ﬁyfgﬁlgpm ggi‘?"l}é‘??}@uaﬁ@ (2- 20
di f1 uoronet hoxy- 3-[4-(2, 2-di met hyl propi onyl ) benzyl ] -8

Thes S8 Cormp R AV RSDIBPRIR they reIacl b dapparateds Te g 2-

fl hoxd/l .

di Mme o@&eﬁ@ th)neﬂfy ﬁ@@&@l)g@%fﬁmgﬁ) 4 ngth]m(nggr?SJ |

y!og}%cetl@a@ tylesigr. 7. 66 (d, J 25 = 8.4 Hz, 2H), 7.85
=72 H, 1 H M ESI (+ve) (I\/Ethod A : 476

‘H @Wb&@ﬁ@?&)‘eﬂ%"(? 9Dy 2 88 Fi DU A 25 2 4824840, 6.93 (dd, J

= 3B 818 189,7.20 (d, J = 8.4 Hz, 2H) 7.48 (dd, J = 8.8, 9.9 Hz, 1H), 766(d J

uor th - et hyl - 3-[ 4- (1H(r)pyrazo|
‘SUV% %k‘f)ﬂﬁ Q%EF @ﬁl n- 5-yi oxy}acetic acid
MS: ESI (+ve) (Method A): 476 (M+H)*, Retention time 13.1 min
MS: ESI (+ve) (Method B): 476 (M+H)*, Retention time 4.2 min

Example 29: {8-chloro-2-difluoromethoxy-4-methyi-3-[4-(1H-pyrazol-4-yl)benzyl]
quinolin-5-yloxy}acetic acid
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WD 2008/ 122784 PCT/ 82008/ 001201 60 OTF I ~/ F a
wododk Dhdgr epar ati on 29a:

2- (4- bronobenzyl ) - 3- oxot higpbut yri ¢ aci d S—ter’tr BKZ)OOS/OPIZM

ester 5 The title conmpound was prepared by the net hod

of Preparation 11 a usigg 1-brono-

4- br ononet hyl benzene and_ 3w oWi obutyric acid S-tert
/I\/EFhod B): Retention tine

butyl ester. MS: ESC (
4.4 min 10 Preparation

- 5- hydr oxyphenyl ) - 3- oxo
was prepared by the

2- (4- bronmobenzyyi ) - N-(
butyram de The titl e)éorrpo
nmet hod of Preparatioﬁ Hb using 2-(4-
\acid S-tert butyl ester
18 M5. ESI (+ve) (Method

bronbbenzyl ) - 3- oxot hi obut yr |

and 3-am no- 4- chlorophenol :

6): 397 (MtH)', Retention tlné 3. 4 mn Preparation

29c:

nmobenz chl or o- 5- hydr ox nmet hyl - 4H qui n

PreppH1on 28fic A Bo4TPE -GS DOREY 0% SdpABUT 5Tt he

nmet hod of Preparation i is using 2-(4- 20

br.onobenzyl 111- ( 2- chl or o- 5- hydr oxyphen - 3- oxobut
The il cRmpayad )“@émf%( FAgRS) Dy et methosyt P@%Sraw{ a using 1 “brormo-
4»bRBﬁ<§tﬁéthﬂBer¢zbﬂ@al%i $-oRotRioblitgMAEAd 5Q8-BRGK ester.

[ 3- (4- bronobenzyl ) - 8- chl or o- 4- net hyl - 2- oxo- 1, 2- di hydr

oqui nolin-5- 25 yloxy]acetic acid test butyl ester
MSTHE! fivk) @It URsteM@sy tRiepanasd by the method of

Preparation 7a using 3-(4-

br onobenzyl ) - 8- chl or o- 5- hydr oxy- 4- net hyl - 1H qui nol i n-
Prepaifien gl 20uan@asain p@ni oFc?Sh drekrhe ML £bxobdrdFid

ESI (+ve) (Method B?ﬂ)ﬂq (MrH) ? R@?eﬁﬁ@on ter@r ®

m n WO 2008/ 122784 PCT/ GB2008/ 001201 61 Preparatlon

The 9t cb&pbéhtbt?v@ﬁ@b@taﬁéd by &he :?rle(ﬂtfda‘sé’f' P'rleparatnon 1 t‘ib using 2 -(4-
0r o - e olirt-S yloxy|acetic acid
orofmgRE T T CARR LS oS T ETREAIR S o s aP 0Dy

the nethod of Preparation 10c u3| ng [3-( 4-

S RSB a8 RO B 5§ 2 Ly oo

chl or odi f | uor omet hane.

Preparation 29¢: 3-(4-bromobenzyl)-8-chloro-5-hydroxy-4-methyl-1H-quinolin-2-one

The title compound was prepared by the method of Preparation 11c using 2-(4-
bromobenzyl)-N-(2-chloro-5-hydroxyphenyl)-3-oxobutyramide.

MS: ESI (+ve) (Method B): 379 (M+H)*, Retention time 3.6 min

Preparation 29d: [3-(4-bromobenzyl)-8-chloro-4-methyl-2-oxo-1,2-dihydroquinolin-5-
yloxylacetic acid teri-butyl ester

The title compound was prepared by the method of Preparation 7a using 3-(4-
bromobenzyl)-8-chloro-5-hydroxy-4-methyi- 1H-quinolin-2-one and bromoacetic acid

tert-butyl ester.

MS: ESI (+ve) (Method B): 493 (M+H)*, Retention time 4.5 min
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M5: ESI (+ve) (Method B): 543 (MrH)*, Retention tine
wo20ds/1e134 10 Preparation 29f: PCT/GB2008/001201
(&chl or o- 2-di fl uor oret hoxyr 4- net hyl - 3-[ 4- (1H pyr azol -
4-yl)benzyl] quinolin-5-yloxy}acetic acid The title

conmpound was prepared by the nethod of Preparation
22b usi ng [[3-(4- 15 . o
Prapagsiipn 12y [3-(BbremoberyR-Bdinararérdierarestyora-4reethylayiapiio5-
t acid tert- butyl ester and
yuoié;{/él;eg%&heue¥a%g§rginﬁsge:a0| d. “H NVR (DVBO-d6): 2,89 (s,
3H), 4.19 (s, 2H), 4.86 (s, 2H), 6.98 (d, J:85Hz

The1 'f&le co%goﬂf% C@s ptlegfar&i 6 Hﬁ?n%g%go{f ﬁr%géﬂg%n]_}gc Elz?‘ig"fé (4-
bro;q,obevzy@@ ¢ rogl mgthyl)2 oxp31,8- h@/gqoqgmolp%ﬁtoxm}@ettggmmd tert-

butgx ah&’%ﬁxefb@.ﬂﬁ%ronfb?rénéwm Retention time 11.0 mn
ampl e 30:
{8-chl oro 2 di f1 uor onmet hoxy- 3- [4 (I-1sopropyl -1 H pyra

v4 l h noXy}acetic
MS; Ebﬁﬁ%@“% %4% ﬁeﬂﬁt% égé?&%! on 30a:
{8-chl oro-2-di fl uoronet hoxy-3-[4-(1-isopropyl -
LA Z - _ Al e _ATA N A
Pre R o1 g Pleemeens ety P pr g non
quinelints-Yoxwaceisred 30 WO 20081122784 PCT/ GB20081001201
62 The title conmpound was prepared by the nethod of

Preparation 22b using (3-(4-
The titersb@peynd was grgnarast By thef mathod nit Prergradon@eih yisingi[Brdd-

BB U A ol £y Bt 96R0pB0, so s
butylzesiarﬁn@wrapgle-&zhﬂr@lc &ids: ESI (+ve) (Method 6): 572

(MtH) ', Retention tinme 5.0 mn Preparatlon 30b:

.. (3-chl oro 2-di fl uor onet hoxy-3-[4-(1-isopropyl -1 Hpyra
H BIMR GIMSD6E 287 (5~ 3H)ned A8, gbid. 0?6 (5. BH)y BERyateBiddiz, 1H),

7.18%4,9) = 8.4 Hz, 2H), 7.48 (d,J=8.4Hz 2H), 7.78 (d, J = 8.5 Hz, 1H), 7.90 (, J =
72 Hz, 1H), 7.96 (br s, 1H), 13.01 (br s, 1H).
MS: ESI (+ve) (Method A): 474 (M+H)*, Retention time 11.0 min

Example 30: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyi-1H-pyrazol-3-yl)
benzyl]-4-methyliquinolin-5-yloxy}acetic acid

Preparation 30a: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl- 1H-pyrazol-3-
yl)benzyl]-4-methylquinolin-5-yloxy}acetic acid tert-butyl ester
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10 A solution of
wO{28escihb 84 0- 2- di f | uor onet hoxy- 3-[ 4- (1-1 sopr opytr/GE Y& 201
zol - 3-yl) benzyi]-4- methy§qui nolin-5-yl oxy}acetic
acid tent-butyl ester (0.24 g) in tetrahydrofuran

Thé Fitl€ cBlnboutBfvas rp?éﬁa?éh Bﬁ: [T h%tha&Wei%Haﬁ’af?&g Fﬁﬁnusmg [3-(4-

hydr oxi de sol uti on and the resu

bf%@@?&% %ﬁ&o@t&“@i’%o"a@fh@@&memﬂ%mmw okylacetis r@@@r tert-
bu%ﬁe eBleXt W WaSscbrofiRYidals! 55%?1' thgﬁ’ﬁ% g}?ﬂixéweiaﬂfa 03&) -

aqueous hydr ochl ori ¢ "aci d so

PY/aEd® concentrated under reduced pressure.

Pur i f| cation of the residue by preparative

reverse- phase HPLC gave the title conpound as a Whl te
MSs 5] (rvpDMBSPAE): 572X, (okestioniBpe 59 Wna3 (d, J = 6. 6

Hz, 6H), 286(s 3H), 4.16 (s, 2H), 4.45 (m 20

1H) 4.81 (s, 6.55 (d, J = 2.5 Hz, 1H), 6.94 (d,
Prepatatign 7 |-@0b 1|-|) thqrg~2(d§fiuqlomeisoxy-3 Mz(1-igogropyr 18Py (atol-3-

yl)blenzyiga, fhe@zqu%%-s Z/lo%}}gé&(:tabd- 2. ? ZHZHz 11H)H5 K/B:74E(S :Jl
(+ve) (Method A): 516 (MtH)', Retention tine 13.3 mn
A sMﬁﬂorE%* {éﬂﬁg(&ﬁi{o@gﬁtﬁ%w B 946(1(1%'178pyl ﬂﬁe%gn%%l' é’ﬂ)&e‘ngﬁ -4-
me{hxlqgwr)ww@xy}awm@cmmbuwyesxer[ (@28 1) irstepalysydfuran (5.0 mL)
wa tr%&fe@z%h 40/ hﬁ aaueous sodugn yqydrox e sojution (0.64 mL), and the

enzyl ] - 4- met urnolin acetl c aci
resyilting m'm@el\WﬂS SBUQW 2008 /iepparaire>@F/ EBRO0S/TD6 1RiiLire 6&s
netﬁfaﬁ&'%! th®8d f 1.0 M
figtd tﬁylr hé %Qorﬁj 2o M aqueous :’[OENF fic acid soiutmr\ (Ofﬁ_miﬁraﬂd

fhea @pnwyttryted b!@ﬁweqiuwd rPéQSﬁyf@q Runtsiation o tg:e megquamm@paratwe
rev@t%b%hh&r ﬁP@@'EH\'{e 8 ki chﬁ;t??t%'\Eta%% WHREREHI®, 0 9 ?}pgepar ed

by the netho Prepar a b using
bronobenzyl ) - 8nthl or o- 2- dlfluoronethoxy 4- nethquU|no

SO} 35048 95 B b 81 112 48,

1H)= 2 %ll(fr&*ﬂ% 61§§r( 2bt 8.5 NS: THESS. Sﬁdgel) (BMEthdtH) B).10 5:122 84
Hz,(OHr 68 (&6 £8Y 198 ) B 7¢ (P JL B5 Hz, 1H), 7.74 (d, J = 8.7 Hz, 1H),
7.85 (1, =72 Hz, 1H)

MS: ESI (+ve) (Method A): 516 (M+H)*, Retention time 13.3 min

MS: ES! (+ve) (Method B): 516 (M+H)*, Retention time 4.3 min

Example 31: {8-chioro-2-difiuoromethoxy-3-[4-(1-isopropyl-1H-pyrazol-4-yl)
benzyi]-4-methylquinolin-5-yloxy}acetic acid
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10 Preparation 31 b:

wo Besh @ 0- 2 di fl uor onmet hoxy 3-(4(1- |sopropyIPCT/GJ:;ZOOS/001201
1H pyrazol -

yI ) benzyl) - 4 met hyl qui nol | n 5-yl oxy}acetic acid The
fdtien COmpauUN BV%M@Q%RI%%%%XQ e[ﬂgﬂé&BQ)pQIHH pyrazol-4-yl)

parati on 30b using
be'?ﬁ”ﬁ’f"%)"%%@‘ﬁcﬁz%’%ﬂ% i 10'15 WW%WH pyrazoi - 4-yl)
benzyl ] - 4- nethquU|noI|n 5-yi oxy} acetlc acid
tent-butyl ester. "H NVR (OVMSO-d6): 3 1.41 %d, J =
Thes tige gpmpgid was geepased Byifhe metwd(& Prepgration 280 uaing [3-(4-

bro%en&?%cﬂ&o-ﬁhuor&n&ﬁom méthglqgmgléﬂ'g-'ylo%% tié- %99( der-

buty!d egter @r@ Fﬁ-ismpyb %«39 S@tetrgmethylfl, 82] dnoxaipgrp!aa-zm 1H-
pyréf:olel H Ms: ESI (+ve) (Method A): 572 (MrH)'
Retention time 12.8 mn M. ESI (+ve) (I\/bthod B) :
572 (M+rH)', Retention tinme 4.1 mn Exanple 32 and 33:
1 f vl ) benzyi]. 2-
MSnggﬁﬂJ%e?Woxyf%ﬁgp R%FBAB%%@%Q -yI oxy}acetic
acid and {8 chlor -[4 (5-
ro r
PR Py gl ARSI o LA gas
yl)oen ﬁT@thy}qumoxm B-yroxﬂaqet:cmcxdo OOCHNOMHN N5/ 30
WD 2009/ 122784 PCTI GB20081001201 64 Preparation 32a
and 33a:
The Wlectngopng wep forepereshist the wyetipdnaftigparaidngsopdsingg s shloro-
i .  nald n-
i d‘“@f’“gﬁ*ymace?. RO SRt ARSTEA SRS o)
ace@gﬁg derébybdesirepar ed by the met hod of Preparation 8a

using [3-(4 5
bronnbenzylg 8- chi or o- 2-di f | uer onet hoxy- 4- net hyl qui no

"H NMR E2$@06): Akt (o, doi 6.6m BH).R.89 (s, 881,19 (s, 2H), 4.46 (m,
1H), 4.84 (s, 2H), 6.97 (d, J = 8.6 Hz, 1H), 7.10 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 8.2
Hz, 2H), 7.78 (d, J = 8.6 Hz, 2H), 7.89 (t, J = 73 Hz, 1H), 8.12 (s, 1H)

MS: ESI (+ve) (Method A): 572 (M+H)*, Retention time 12.8 min

MS: ESI (+ve) (Method B): 572 (M+H)*, Retention time 4.1 min

Example 32 and 33: {8-chioro-3-[4-(3-cyclopropyipyrazol-i-yl)benzyl}-2-
difluoromethoxy-4-methylquinolin-5-yloxy}acetic acid and {8-chioro-3-[4-(5-
cyclopropyi-pyrazol-1-yl)benzyi]-2-difluoromethoxy-4-methyiquinolin-5-yloxy}
acetic acid
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M5: ESI (+ve) (Method B): 590 (M+rH), Retention tine

WOR0®/1R184 10 Preparation 32b and 33b: PCT/GB2008/001201

{8-chl oro-3-[4-(3-eycl oprepyl pyrazol - 1-yi ) benzyl ] - 2-
di fl uor onet hoxy- 4- net hyl qui nol i n-5-yl oxy}acetic acid
Prapardtiohutdda eadder 3amd {B8chidrb-@rdiftudromethoxy-4-methyl-3-[4-(4,4,5,5-

te‘*ﬁ@‘f@i@@ﬁﬁ%ﬂo SR P Ralovipol Suor) Rele AGK iR 8] ester

acetic acid tent- butyl ester 15 The fife

Thcgﬁ‘gounds %%‘f}@% Egzgrgg byy the metﬂeé o? %rggarapt{o%pg ! %ts{n%n [3-(4-

bro?ndﬂieﬁtWGH CHiBblEoifluctoBthbil-4-trekftduthofin-B-yRnd/REStRMelchy | for-
3, 2]d|oxaborolan 2-yl) benzyl ]

bu%ﬂﬁ fdl | n-5-yloxy}acetic acid tert butyl ester and
3-cycl opropyl -1 H- pyrazol e.
-Chlo 3-[4- ropyl pyrazaol - 1-yl ) benzyl ]-2-d
Mﬁ(%sfg‘ )r& )4 ﬁ p P%I'méé% T oxy}acetic
acid tert-butyl ester I\/S ESI (+ve) (Method B): 570
‘%) I—P Retentjon ting
Prepapstion 328. [ ang 5334;c| @pqmpgwpiw?aﬁml&prowﬁéﬁkmbMI -2-

dmﬁd;mmeam h@n@thﬁqumnmstwymébwacla SerBot)IsYer a%@f{blcﬁloro-:s-
cid tert-but ster (+ve) (Method B)
B ipPrOPHRY Bl DB OO g Y B ng B 5-Yiow)

acétﬁa@mlt@n@u tdsfer( 3- cycl opropyl pyrazol -1 -yl)benzyl]-2-d
i fl uoronet hoxy- 30 4-nethyl qui nolin-5-yl oxy}acetic
acid A solution of

Thé Beckingioonds Wds g)s%p@néc |b? m@mﬂhm bﬁ%barhudrt 1henan {s-chidto-

et T e ke

quuﬁblm}S«Vﬁﬂg}&deﬁﬁhﬁd tav-biltyltdstelr @ B@g@@&b@ymm;ﬂﬁéz&@ m),
and the resulting mxture was 35 stirred at room

tenperature for 5 hours. The m xture was concentrated
{8-Ohidey-3-[4-@ctyclopropyipratule -y ehayt @cdiickdmaBdyr i thylquinolin-
5 ?gyu}%o%t{sé s%dlj Igm &fet ate solution and then extracted
WY RCHGRTIY BEAIYI &€ The conbi ned extracts were dri ed
over nagnesi um WO 2608/ 122784 PCT/ G132008/ 091201 65
ate d then c nd r reduced pressure
" ELSE%W%%&% SRR sl ionme S e <ol 1 4 (o. 034
"H NVR (DVSO-d6): b 010 (m 2H) 0.89 (m 2H),
ro-Bémﬁ)cy(’Z%dprgpy%o ?(zgl’- h%lg_lgefzy_b 3 %@u%’g&w(a@t)@tméh)gqq_écﬁm-
5ylbxy])aceﬂcéxﬁd(azltbujyleste8 6 Hz, 2H), 7.64 (d, J 8.6 Hz,
2H), 7.73 (d, J = 8.7 Hz, 1 H, 7.88 (t, J = 72 Hz, 1
H, 8.23(d,J=2.5Hz,1H) Ms: ESI (+ve) (Method A): 514
MS{ KBH)+ve) (NethexdtB)os7Q (Mndl)'] ReGniiomtim®/b:0 i8I ( +ve)
(Method B): 514 (MtH), Retention tinme 4.4 mn
Preparation 32¢: {8-chloro-3-[4-(3-cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-
4-methylquinolin-5-yloxy}acetic acid

A solution of ({8-chloro-3-[4-(3-cyclopropylpyrazol-1-yl)benzyi}-2-difluoromethoxy-4-
methylquinolin-5-yloxy}acetic acid fert-butyl ester (0.11 g) in dichloromethane (8.0
mL) was treated with trifluoroacetic acid (2.0 mL), and the resulting mixture was
stirred at room temperature for 5 hours. The mixture was concentrated under
reduced pressure, diluted with saturated aqueous sodium acetate solution and then
extracted with ethyl acetate. The combined extracts were dried over magnesium



10 Preparation 33c:

- 0- 3-[4- (5-cycl opropyi - pyrazol -1-yl)
‘Voéﬁ¥ﬁg%$%nethoxy 4- nethqugjnolln 5-yl oxy} ace Efﬂéﬁ%%wénmn
The title conpound was pr pared by the met hod of
aration 32c usin

SUIPATS, S yieh GRRCPYTBY AL S9SPP PERSRG P 2501 ks urRaLRY

as@wme”rsdrﬁt(@%éﬂg nol i n- 5-yl oxy) acetic acid tars-butyl
ester. 1H NWMR (DI\/BOd6) 8 0.69 (m 2H), 0.93 (m

2H), 1.80 (m 1H), 2.93 (s, 3H), 4.30 (s, 2H), 4. 87
H &m @gsogeg%d% (nd, ZH)lo@Qg('Fné zi'-abf')w@ n%ﬁ@ dz % és, 87422

5 (s ZHBW (s1BHl), 671994, 4325JH2 9-5)66@? (dQ‘H)=877Hgo1 )d”@ @ J=
7 2 Sl
Gm%ﬁ%g Gﬁ)](d}_%lg%%ﬁg‘s 7 e e%u%%ﬂrﬁ@ 1§§8 £ r?z(}{lz\/?%

8.286l, J(—-I&éﬁz(%)t hod 13): 514 (MrH)*, Retention time 4.3

MS”E@L(%@ ) ycI o f’%‘é qVHH a?g entnon T'm%éﬁzsy'?f 2-di fl uorone
MSt B8 (yvﬂ(mlhmrﬁ) . ﬁ‘@taﬁtﬂm ttmg4y’4 MRy} acetic acid
10 FOI'F OOH 30 Preparation 34a:

2- (4-bronmobenzyl ) -N-(2-fl uoro-5- hydroxyphenyl% - oxob
Preparptiomi de \WS32008/ 12 #rehiorpSTiA¢B300B 00 PREZ0- BE)benzyll-2-

difi{rbinGinG QTR bdﬁﬁgguﬁg%@ggge&yacwe met hod of

r épar at’li on
br onobenzyl ) - 3- oxot hi obutyric acid S-tert butyl ester

Tl Rl LR oo P B 48 ol B
15 [4-(34yclogopdpyrazin hhenayl- 2sixffuomeiﬁ®cyrﬁ7@emgﬂum0¥m$ iy

The title conpound was prepared by
ce"f'ﬁ%u'd'??ﬁﬁu Y%reparati on 11 c using 2-(4-

brormbenzyl) N- (2-fl uor o- 5- hydr oxyphenyl ) - 3- oxobut yr a

R A 5 535 ). oM oL n 301 o, 1. 4.

(s, BB, (4487 so Bl &Ay(d) J &f 1.6 bizo 1), B9yl J 2Bk blz] 1), éhaﬁy(dré =
20 8.604, 0] Pag1q,Y) OX ¥R aH) C7.881dl S £Bld L), £BRY, 1287 Hz,

1H), 7.90 (t, J = 72 Hz, 1H)

MS: ESI (+ve) (Method A): 514 (M+H)", Retention time 13.0 min

MS: ESI (+ve) (Method B): 514 (M+H)", Retention time 4.3 min

25 Example 34: {3-[4-(5-cyclopropylpyrazol-1-yl)benzyi]-2-difluoromethoxy-8-
fluoro-4-methylquinolin-5-yloxy}acetic acid

N
\\_7/4

30  Preparation 34a: 2-(4-bromobenzyl)- N-(2-fluoro-5-hydroxyphenyl)-3-oxobutyramide
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The title conpound was prepared by the nethod of

'WOB&%H@%@EiO” 7a using 3-(4- PCT/GB2008/001201
bromobenzyl ) - 8- f | uor o- 5- hydr oxy- 4- met hyl - | H- qui nof i n-
2-one and bronpacetic aci tent-butyl ester. 20 Ms:

Thqf,?{lp gr\ég N%r%% %%gg}e:d é'y7 Zhe( r'\r/\HémoEi’ ofFigrteSQrtahgnn 1% 'U?‘,iné' 53-(4-
brofndbérkhn ormbeisbytyyie 2¢idiS-lerdupiredtoang Barhinoetr-ituodo-pistriol |
qui nolin-5- yloxy]acetic acid tent-butyl ester 25 The
title conpound was prepared by the nethod of
MSPESP@EIEL (IVethol®): a8 (Ve-H) 3 Retention time 3.3 min
br onobenzyl ) - 8- fl uor o- 4- net hyl - 2- oxo- 1, 2- di hydr oqui no
lin-5-yloxy]acetic acid tert- butyl ester and
PrepBia@6®84t: 3uamesrRitinapg)-8-Msro BHydioky &) métvpit b quiliin-BaTe
MH)', Retention tinme 5.1 mn 30 Preparation 34e:
{2-difl uoronet hoxy-8-fluoro-4-nethyl-3-[4-(4,4,5,5-te
Théd kimghbbtlirib &Sg]plrepared bY the _metrlm_d ofSPrelparatii)n 11¢ using 234
i oxabgr ol an- 2- enz uj nol.i n-5-yl oxy}acetic aci
bfo{*@P?’-‘ﬂﬁt@@‘ %‘g‘ QXXHSK‘F}‘@)'%SH%%@“ s prepared by
the net hod of Preparation 8a using [3-(4- 35
bronmpbenzyl ) - 2-dj f | uor t hoxy- 8- 1l uor o-4-net hyl qui no
sy ESTGe) Gleylostir ses BB Referidi fing p4bfer "o
2008/ 122784 PCT/ CB20081001201 67 Ms: ESi (+ve)
prq(p!'ébgr,? 2@& hgsiié;o(m%@nzynnéf L &0 S0 B, 2y Broquinolin-5-
yiofyjddetit a8t 1drb@nek bonyl met hoxy- 2- di f | uor omet hoxy- 8- f
'uor o- 4- net hyl qui nol i n-3-yl net hyi )boronic acid 5 The
title conpound was prepared by the nethod of
Th&EN8e AoRipo0id 238 prepargd {BYMhe method of Preparation 7a using 3-(4-

rofRSR NS oy A diasesd gn el Fuonin2-dnd b Brindicbfié 'sBia
ter@U ¥kiegUi nol i n-5-yl oxy}acetic acid tert butyl ester.

10 Ms: ESI (+ve) (Method B): 492 (MtH) ', Retention
time 4.1 mn Preparation 34g:

M BSi Gvepeviaticd OBy o INDAH) S Radteritioy linb ezl - 2- di f | uor one
t hoxy-8-fiuoro- 4-methyl qui nolin-5-yl oxy)acetic acid
terf butyl ester 15 The title conmpound was prepared
Prdpardtioa 8&t: hiad4 aforfsbepay!p2-difinord@athosy-Bgudro(bmethyiquinblin-5-

VoA AP AP HOM Sidhet hyl ) - boroni ¢ agid and
5-cycl opropyl -1 H pyrazole. Ms: ESI (+ve) (Method B):
Thg Eii%e (c'\(% 'uhd Bv%tse&&)aqu tbkf e Ar‘ne%o@ & Preparation 10¢ using [3-(4-
bromobenzyl)-8-fluoro-4-methyl-2-oxo-1,2-dihydroquinolin-5-yloxylacetic acid tert-

butyl ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 527 (M+H), Retention time 5.1 min

Preparation 34e: {2-difluoromethoxy-8-fluoro-4-methyl-3-[4-(4,4,5,5-tetramethyl{1 ,3,2]
dioxaborolan-2-yl)benzyl]quinolin-5-yloxy}acetic acid tert-butyl ester

The title compound was prepared by the method of Preparation 8a using [3-(4-
bromobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-yloxylacetic acid  tert-
butyl ester.
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30

35

- tert
Prepgyptioy o

20 Preparation 34h:

{ cycl opropyl pyrazol - 1-yl ) benzyi | - 2-
Ozﬁos 1ézéisfl uor o- 4-met hyl quj nol i n-5-yl oxy}ace |X§H§@g§fﬁ2m

The t|t| e compound was prepared by t he net hod of
Pre aratlon 32 u3|
MSehel GBI Mpingy (Eﬂg"’ﬁ 5‘%??2@97] t'rﬁeéﬂfm‘ﬁororret hoxy- 8- f
| uor o- 4- nethquU|noI|n 5 yl oxy} acetic acid
t - but t 1H NVR 67-
¢ N é&tfoegge% pﬁrt-mecqrgDN?@e g%y(-%qu(i?lg megtmg;ygg%gr’o«t%»
me@n\;&bwn&h@@-yﬁﬁe‘thﬂb&mné 280 (S 2H), 6.07 (d, J = 1.5 Hz,
.0, 8.4 Hz, 30 11-1), 7.29 (d, J
8.4 Hz, 2H), 746751(m2H) 7.54 (d, J = 8.4

Thé"%ltie %@npoﬁn@gva(st prep]are@ fﬁé méfflbd &3P%pé@flov’$ 234 H)sui@@-

(+ve) ention tine
dsfllpﬁrqalmemg(y & org%ythyl,\;aemgdt %@-tet@g@ﬂ(y%ﬁgﬂdm)@@?@}ﬁn. 20)4)

ber?gﬁ?n@lﬂ‘?cw)‘/&y%g?opyl p{/ﬂ’?’gf e?Leg/I ) benzyl ] -2-difl uorone

t hoxy-8- fluoro-4-nethyl quinolin-5-yloxy}acetic acid

MS%?@@&/(?«%%%)%JW#@%%@QA%&4.16:8inF O F o0o.~0

OH Preparation 35a
{3-[4-(4- cyclopropylpyrazol 1-yl)benzyl]-2-difl uorone
Pre%)gr‘?fﬁb.fﬁ 85451 @{4%5 cf}ctHErBBMMé‘idl@?lﬂ)BerﬁzybIJz%mbﬂﬁﬁéth&w@ﬂuéro-

nmpound was prepared by
4’*’?1@%/!‘1%@@ XB?W}@CQWC& teﬁrpui)@ﬁs*%l ng 4-(5-tert
butoxycarbonylnethoxy 2 dlfluoronethoxy 8 fluoro 4
nmet hyl qui noli n-3-y boroni c acid
Thmtlf@@qwﬁwasmw%% m,e mqmoﬁ/ef Ptegprafion é?a 9%9 Hda-tert
but@%yca%ﬂylﬁ%ﬁ)(y -2-ciRebRM Ry 1oL R rdld - PeMyiguirdiieBamétha)

borpnic pgid@nd Syeycloprogpy by asdt-- 1- yi ) benzyl | - 2- di f | uor ome
t hoxy-8-fl uoro- 4- nethquU|noI|n 6-yl oxy}acetic acid

15 The title conpound was pregared gy t he met hod of
MSpEgheval (Msithastl): %**{)3 Hetgrign time 4.8 min
cyclopropylpyrazol yI)benzyI] 2- dlfluoronethoxy 8-f

4- et h
Prqggfa{;lgn ggt{rzrg\?» X (Sqéjyclrt])%ropylpyra%ol f( ﬁbenzy? dsﬁuoa}grlngthoxy-é-ﬂuoro-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {3-[4-(5-
cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

'H NMR (DMSO-d6):  0.67-0.71 (m, 2H), 0.90-0.95 (m, 2H), 1.78-1.84 (m, 1H), 2.93
(s, 3H), 4.30 (s, 2H), 4.83 (s, 2H), 6.07 (d, J = 1.5 Hz, 1H), 6.94 (dd, J = 4.0, 8.4 Hz,
1H), 7.29 (d, J = 8.4 Hz, 2H), 7.46-7.51 (m, 2H), 7.54 (d, J=8.4 Hz, 2H), 7.88 (, J =
7.2 Hz, 1H), 13.2 (br s, 1H)

MS: ESI (+ve) (Method A): 438 (M+H)", Retention time 12.9 min

MS: ESI (+ve) (Method B): 498 (M+H)", Retention time 4.1 min

Example 35: {3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-8-
fluoro-4-methyliquinolin-5-yloxy}acetic acid
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"HNM (DVMSO-d6): 3 0.55-0.58 (m 2H), 0.82-0.87 (m
1178(m 1 H, 3.28 20 (s, 3H),

WO%EBS‘/IZ%US% 6.90 ( di' =40 o }_é'cg/%i%%@»smmzm

721(d J=86Hz 2H),° 7. 47 (dd, J = 90 9.7 Hz,
1H, 7.50 (s, 1 H, 7.67 (d, 8.6 Hz, 2H), 7.87 (t, J
=7.2 Hz 1H), 8.18 (s, 1H . ESI (+ve) (Method
A): 498 (I\/H—|) Ret ent Jﬂ'?1%//532.4 mn M ES|
(+ve) (Method 13)' 498 N, ,F Retention tinme 4.2 mn
25 Exanpl e 36,
(2-diifluoronethoxy-8 f
| -1-yl)benzyl]- 4-nmes
WD 2008/ 122784 PCT/ GB2008/ OO 201 69 FF OHC_ P

Preparati on 36a: \ 4
{2-di fl uoronet hoxy-8-fl uoro-3\4-(2-isopropylimdazol
-1 -yl )benzyl]-4- methyl qui noli r©5-yi oxy}acetic acid

tert-butyl ester 5 The title conmpound was prepared by
the nethod of Preparation 18a using 4-(5-tert-

Prepeiagisy @aanlb ngmyﬂmpﬂpyﬂaidkmqnwwm;(?}fkﬁadmmmwiumo-
oLl N ni c aci an
4‘"?%&8’&”3%@ 'Oﬂ?ﬁ?ﬂﬁ %Fﬁ{?}'é’“gfﬁqﬁis: ESI (+ve) (Method

R): 556 (MtH)*, Retention tine 3.1 mn Preparation

g SURPQTRASPE EEIRESRATES bY 16 aetiod a1 sPraiph 5 PR 44547

butoﬂycwbbbﬁmeuiokv» Awrifluoeivitarysrinibotod-mestylxsnotic8tyircetag) d
Qprepar ed by the nethod of

borBRG SARAD rYeSRIoRa: TGP B0l

di f1 uoronmet hoxy- 8-fl uoro-3-[4-(2-isopropylimdazokl-y

e L e ety VL 2 €1

2.90 (m 1H), 2.93 (s, 3H), 4.31 (s, 202

Pre.pa f#{gr(. 338%3 % (g fya?;grggyléyga%oiﬁ %/955@%2 |ﬂuo?on%%héx(}%-ﬂul)ro-

4-metRBquindliB-StytoxylHdetic acidl4 (dd, J 8.9, 9.9 Hz, 1 H),
7.88 (t, J =72 H, 1 H M ESI (+ve) (l\/bthod A :
500 (M+tH)', Retention time 8.7 mn

The title compound was prepared by the method of Preparation 32¢ using {3-[4-(4-

1
~
N
»
o
S
-~
o
S
=
3
o
‘D
N
o

cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

'H NMR (DMSO-d6): & 0.55-0.58 (m, 2H), 0.82-0.87 (m, 2H), 1.71-1.78 (m, 1H), 3.28
(s, 3H), 4.23 (s, 2H), 4.74 (s, 2H), 6.90 (dd, J = 4.0, 9.0 Hz, 1H), 7.21 (d, J = 8.6 Hz,
2H), 7.47 (dd, J = 9.0, 9.7 Hz, 1H), 7.50 (s, 1H), 7.67 (d, 8.6 Hz, 2H), 7.87 (1, J= 7.2
Hz, 1H), 8.18 (s, 1H)

MS: ESI (+ve) (Method A): 498 (M+H)", Retention time 12.4 min

MS: ESI (+ve) (Method B): 498 (M+H)", Retention time 4.2 min

Example 36: {2-difluoromethoxy-8-fluoro-3-[4-(2-isopropylimidazol-1-yl)benzyl]-
4-methylquinolin-5-yloxy}acetic acid
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NS ESI (+ve) (Method B): 500 (M+H) ", Retention tinme
mn 25 Exanple 37:

W0(2§08@ﬁ?7§i‘0 3-[4-(4-cycl opr g{)yl pyrazol - 1-yl) b%?]&/§w(]0§/ﬁ%201
dl f1 uor omet hoxy- 4- et hyl gt nol i n-5-yl oxy}acetic acid
WD 2008/ 122784 PCEYGB2008/001201 70 ci N_ ~I mars
a\ Preparation 37a:
{8-chl oro-3-[4-(4-cyc
i fl uoronet hoxy- 4-net
tent butyl ester 5 The(ti
by the nethod of Preparati
2-di f | uor onet hoxy- 4- hyl - 4-(4,4,5,5-tetranet hyl [
1, 3,2]di oxaborol an-2-yi)bengyl
qU|noI|n 5-yl oxy}acetic aC|@i/ t-butyl ester and
4-cycl opropyl -1 H pyrazol e. fO M. ESI (,-ve) (Method
B): 570 (MtH) ', Retention time 5.0 mn Preparation

37hb: ) . -
Prepgtatian 5p%.(8-dflvotometirey Glugpy Py s enronvlipidapel 1-yhhepzgl4-
med'igfq_l_kh@f@H&bﬁﬂéh’eﬂc‘&ci&ﬁbﬂ%h@%é@' i n-5-yl oxy}acetic acid
1 he title conpound was prepared by the nethod of
Preparation 32c using {8-chloro-
Thé’amﬁe‘lcc(rﬁp&malv%rp?ébdrwb mél méthidi bb erbpwa]noa 1da fukinguoButrt-
hoxy- 4- met hyl qui nol i n- ox acetic aci.d | |
butpwcbenv'metfw 2rillugimighie) @n%@ %j"ef ”?@“"@ﬁﬁ maiyl)
bor@m%%ci%@nd%&préayﬁﬁ(nﬁsdaﬂolé*) 2.86 (s, 3H), 4.18 (s,
2H), 6.92 (d, J = 8.7 Hz, I H, 7.20
(d J:87Hz 2H) 749(s 1 H, 7.64 (d, J =28.7
M@@S!@b%&(i\ﬁetﬁ&i ﬁ)dﬁssl(ma-a-ﬁ ﬁekmorltulﬁb,s TmB8 (t, J =72
M5: ESI (+ve) (Method A): 514
(M+H) Retentlon tlrre 13 7 mn M ESI (+ve) (Method

jﬁratr@ﬂ A6b! MtfaiﬂuoRﬁﬁémymmowrs [4(21|sﬁprﬁpﬂsﬁnlcﬁ)zan'pb/%®8yl}-4~

in'e}

“pyrazol-1-y|)benzy|]-2-d
oFi n-5-yl oxy}acetic acid
| el conpounds was prepared
8a using (8-chloro-

| opropyl yrazol 1-yl)b
vl@mfmﬁ ig%xbﬂﬁé?l? 18- fluor

- rret hyl qui nol i n- 5-yl oxy} acetic acid WO 2008/ 122784
Thg %QGC%%?D%% Ovs}azso;%repgrled':by': the method of Preparation 32c using {2-
difluoromethoxy-8-fluoro-3-[4-(2-isopropylimidazol- 1-yl)benzyl]-4-methylquinolin-5-

yloxylacetic acid tert-butyl ester.

'H NMR (DMSO-d6é): & 1.10 (d, J = 6.9 Hz, 6H), 2.90 (m, 1H), 2.93 (s, 3H), 4.31 (s,
2H), 4.83 (s, 2H), 6.89 (d, J = 1.3 Hz, 1H), 6.94 (dd, J = 4.1, 8.9 Hz, 1H), 7.16(d, J =
1.3 Hz, 1H), 7.28-7.33 (m, 4H), 7.44 (dd, J = 8.9, 9.9 Hz, 1H), 7.88 (t, J = 72 Hz, 1H)
MS: ESI (+ve) (Method A): 500 (M+H)*, Retention time 8.7 min

MS: ESI (+ve) (Method B): 500 (M+H)", Retention time 2.7 min

Example 3r7: {8-chloro-3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-2-
difluoromethoxy-4-methylquinolin-5-yloxy}acetic acid
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15

O OH N Preparation 38a:

- [.4-( 3-cycl opropyi pyrazol - 1-yl ) benzyl j -
WO{Z?%’(%&%7 -fluoro- 4-nethyi UI nol i n- 5-yl oxy) acp%’]{/}éﬁ'@gé)(gﬁzm
tert-butyl ester 5 The ti ‘e conmpound was prepared by
t he net hod of Preparatlgn 18a using 4-(5-ert
but oxycar bonyl r net hoxy di fiuog; orr;
et hoxy- B-f | uor o- 4- net quifiolyin 3-yl nethyl) boronic
acid and 3-cycl opropyl +pyrazole. 10 MS: ESI
(+ve) (Method S): 554 Retention tinme 4.8 mn
Prepar ati on 38b:
{3-[4-(3-cycl opropyi oazol <yl )benzyl ]-2-di fl uorone
t hoxy-8-fl uoro- 4-nethyiquinalin-5-yloxy}acetic acid
15 The title conpound was piepared by the method of
Preparation 32c using {3-[4-(3:
cycl opropyl pyrazol - 1-yl ) benzyl }Z 2- di f | uor omret hoxy- 8- f
| uor o- 4- met hyi qui nol i n-5- yl oxy}acetic acid
tert-butyl ester. 1H NVR (DMSO d6): 50.55-0.58 (m
e?hﬁatlo@ 382- {@ cBibrd- 84[4—%&yclo$rob§dp§hai@ 1( ybehiyi];2-difl@komadoxy-
é? ? g %9 l%%@' 6.90 (dd, J =
4-mpihylq Ob" ﬁﬁlo"!} F&“C dz’f”(b&fty S g 6 Hz, 2H), 7.47
(dd, J 9.0, 9.7 Hz, 1 H, 7.50 (s, 1 H, 7.66 (d, J

e ot dbinsteSed bkt 5 b s i
2- d%@r@n%oxﬁﬂmétﬁw@ 4((%@@@1@1@%%3 e MidrzboroRa2eyibeoayl]
qwr{?@maﬁw*@f%ﬁ%ﬂ? ac@ SRS reaﬁ&y ?%%ﬂ%?ﬁy‘ 1H-pyrazole.

nayi ] - 2- di f1 uor onet hoxy- 4-

P AR T R T o L AR da\éo 200 8/1 2 278 4

Preparati on 39a:

SR SRR rp%n?%a&éﬁ‘ﬂib&wvﬁly%%ﬁ'éof%e 5

A-ni@iMiqundlins-yesd/Ricetic acid

The title compound was prepared by the method of Preparation 32¢ using {8-chloro-
3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxy}
acetic acid fert-butyl ester.

'H NMR (DMSO-d6): § 0.56 (m, 2H), 0.83 (m, 2H), 1.73 (s, 1H), 2.86 (s, 3H), 4.18 (s,
2H), 4.69 (s, 2H), 6.92 (d, J = 8.7 Hz, 1H), 7.20 (d, J = 8.7 Hz, 2H), 7.49 (s, 1H), 7.64
(d, J = 8.7 Hz, 2H), 7.76 (d, J = 8.7 Hz, 1H), 7.88 (t, J = 72 Hz, 1H), 8.17 (s, 1H)

MS: ESI (+ve) (Method A): 514 (M+H)", Retention time 13.7 min

MS: ESI (+ve) (Method B): 514 (M+H)*, Retention time 4.1 min

Example 38: {3-[4-(3-cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-8-
fluoro-4-methyliquinolin-5-yloxy}acetic acid
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5 The title conpound was prepared by the nethod of
Preparation 18a using {8-chi oro-

WOZOG R o r omet hoxy- 4- net hyl - 3-[ 4- (4, 4, PCT/GB2008/001201
5,5-tetranet hyl [1, 3, 2] di oXabor ol an- 2-yi ) benzyl }
qui nol i n-5-yloxy}acetic acid tent-butyl ester and
3-chloro-1 H pyrazol e. FlONNBé) E§| (+ve) (Method B):
564 (M+H)', Retention eS8 G m n Preparation 39b:
{8-chloro-3-[4-(3-chl ¢ Pazol - 1-yl ) benzyl ]1-2-di fluo
romet hoxy-4- net hyl qui b-yl oxy}acetic acid 15

The title conpound wa prepd by the nethod of
Preparation 32c usi rygib&-ch of 0-

3-[4-(3-chl oropyrazol -1-yl)benzyl ] -2-di fl uor omret hoxy-
4- et hyl qui nol i n- 5-yl oxy} acﬁt_’yé”\; acid tert-butyl

ester. 'H NWVR (DVSO-d6): 8 2. (s, 3H, 4.23 (s,
2H), 4.48 (s, 2H), 6.60 (d, J 2.6 Hz, 20 1H), 6.83
(d, J =8.6 Hz, 1H), 7.23 (d, J = 8.3 Hz, 2H), 7.68
(m 3H), 7.88 (t, J =72 Hz, 1 H, 8.48 (d, J =2.6

‘ - Waione Sif(utdriiethoxy-8-fluoro-

Pr e{a(telﬁg ::%ﬁl\/ggl ﬁ@ﬂél({ﬂf@@%& NVE: @g}%r}zz% IEI\/lst heodoxg{): Hore

4‘"&9@'?%‘5:“%}3@%9%%{el"'ﬁ:}é’tyﬁfageh n 25 Exanpl e 40:
{3-[4-(5-cycl opropyl | soxazol - 4-yl ) benzyl ] - 2-di f1 uorom

iR sbesLeE A e SE D oo PEHASEIES Sp6 S e

butSRdahbofylmRiRRAL affiueonfEdRsxy-8-fluoro-4-methylquinolin-3-yimethyl)
4-br onp- 5-cycl opr opyl i soxazole 5 The title conpound

borggis a519ane 3 ycisy OPWéiqTa' ’ﬁ6§e=descri bed in US65629651.
"H NWR (CDC13): S 1.16 (m 4H), 2.09 (m,1 H, 8.11
1 Pr e ati o b: L .

Msé %SE %VE%(W'EF%& %%%/4?"?*" x &EAMR P EEHDN 1 - 2- di £1 uor om
et hoxy-8-fl uoro- 10 4-nethyi qui nolin-5-yl oxy}acetic
acid teat--butyl ester The title conpo

Préypeasan cbon o HERhGEY Y S Ba S TR Bfngo-8 uorc-

4-rAethyiqliesin-5-yl tic acid
butgiy'car bo%sfyzr?ter:%iij- 2-di fl uor onet hoxy- 8-fl uoro-4-ne

t hyl qui nol i n-3-yl nethyl) boronic acid and
Thétibe eompburtlywioprepanet ibydna rettend of Preparation 32c using {3-[4-(3-

cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-

yloxylacetic acid tert-butyl ester.

'H NMR (DMSO-d6): § 0.55-0.58 (m, 2H), 0.82-0.87 (m, 2H), 1.71-1.78 (m, 1H), 2.91
(s, 3H), 4.23 (s, 2H), 4.74 (s, 2H), 6.90 (dd, J = 4.0, 9.0 Hz, 1H), 7.21 (d, J = 8.6 Hz,
2H), 7.47 (dd, J = 9.0, 9.7 Hz, 1H), 7.50 (s, 1H), 7.66 (d, J = 8.6 Hz, 2H), 7.87 (1, J =
72 Hz, 1H), 8.18 (s, 1H)

MS: ESI (+ve) (Method A): 498 (M+H)*, Retention time 13.0 min

MS: ESI (+ve) (Method B): 498 (M+H)*, Retention time 4.2 min

Example 39: {8-chloro-3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-
methylquinolin-5-yloxy}acetic acid
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15 Ms: ESI (+ve) (Method S): 555 (MtH), Retention

ti mn Preparation 40c:

WO{Zg&ﬁﬁéég- cycl opropyl i soxazol - 4-yl ) benzyl ] - PG PHER B0
et hoxy-8-fl uoro- 4-nethyl qfui nolin-5-yloxy}acetic acid
20 The title conmpound was prepared by the nethod of
Preparati on 32c using (Cé hl gro:
3-[4-(3-chl oropyrazol - Fpenzyl ] - 2-di fl uor omret hoxy-
4- met hyl qui nol i n-5-yl oxyraegetifc acid tea! butyl
ester. 25 "H NWR (OVMBO-g6)I: % 0.98 (m 2H), 1.08 (m
2H), 2.28 (m 1 H), 2./91 (s 3H), 4.26 (s, 2H), 4.83
(s, 2H), 6.94 (dd, Jo=h. 0, 9 Hz, 1 H, 7.24 (d, J
= 8.2 Hz, 2H), 7.48 (dd, N

e

J=8.9,9. 7Hz, 1H), 7. 53(d, J=8. , 2H), 7.88(t,J=72Hz, 1H),
8.77(s,1H Ms: ESI (+ve) gMethod A): 499 (MtH) *,
Retention time 12.3 mn Ms: ESI (+ve) (Method 8): 499
MtH) *, Retention tine 4.2 min 30 WD 2008/ 122784

(
; 8 / ey : o A
Pregﬁriagérg&é;g?dr_(?%c%ﬁﬁ (43 %ﬂﬂr&zcﬁbﬁ yli)glra]nZzy}] ]2_d21f_|u(§)iromethoxy 4

hloropyrazoi-I-yl) fluorom
metylquinglingS-ylewyiagatiqaciden-huBlesjafl oxy} acetic acid ci N O
F rOr OOHM | cl Preparation 41 a:

{8-chl oro-3-[4-(4-chl oropyrazol -1-yl)benzyl]-2-difluo
The Wleetompeynd was peapaiaddu the Imeataosl of | RsaRaratiost §8a ugingd8-chloro-
) ; - 4§R&EN-318 4 ist4- I Mzyl
2-chBErorRH 4R TR e RyGAEROKT Bia ke

quinolisi 5 Yielansiie adst yerdbytd erigr amd p-ghlpw- #-8y8zelet r anet hyl |
1, 3, 2] di oxabor ol an- 2-yl ) benzyi ]
qui nol i n-5-yl oxy}lacetic acid tert--butyl ester and

MS2 Eghi+we)dMethadd)i H)\vBeteptipn {imeg &0 Mt hod B): 564
(MrH), Retention time 5.1 mn 15 Preparation 41 b:
{8-chl oro- 3-{[ 4- (4-chl oropyrazol -1-yl)benzyl]-2-dffl uo

Prepafatiem 0904 %Wdﬁ(%@ﬂ'?rﬁpﬂawﬂ@);bswm diffyqremetnoxy-4-

methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {8-chloro-
3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxy}acetic
acid tert-butyl ester.

'H NMR (DMSO-d6): § 2.91 (s, 3H), 4.23 (s, 2H), 4.48 (s, 2H), 6.60 (d, J = 2.6 Hz,
1H), 6.83 (d, J = 8.6 Hz, 1H), 7.23 (d, J = 8.3 Hz, 2H), 7.68 (m, 3H), 7.88 (t, J = 72
Hz, 1H), 8.48 (d, J = 2.6 Hz, 1H)

MS: ESI (+ve) (Method A): 508 (M+H)*, Retention time 13.1 min

MS: ESI (+ve) (Method B): 508 (M+H)*, Retention time 4.4 min

Example 40: {3-[4-(5-cyclopropylisoxazol-4-yi)benzyl]-2-difiluocromethoxy-8-
fluoro-4-methylquinolin-5-yloxy}acetic acid
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The title conpound was prepared by the nethod of
B ion 32c using {8-chloro-

Wofﬁ(%ﬁl?% I‘chl oropyrazol -1 -yl)benzyl]-2-difl uolr)%%%ﬂosmlzm
4- et hyl qui nol i n-5-yl oxy}acetic 20 acid tert-butyl
ester. 1H NWVR (DMBO-d6): 8 2.90 (s, 3H), 4.26 (s,
2H), 4.86 (s, 2H), 69(@ J £ 8.7 Hz 1 H, 7.26

(d, J = 8.6 Hz, 2H), éI)YJ:86Hz, 2H), 7.79
(d, J =8.7 Hz, i H, (5, 1 H, 7.89 (t, J =72
Hz, 1 H), 8.71 (s, 1 . ESI (+ve) (Method A):
508 (M+H)', Retentio 7 mn Exanple 42:
{8-chl oro- 2-di f| uor ofrfedhoxy 3-[4-(2-isopropylimdaz

ol -1-yi) benzyl]-4-nethyl gunofi n-5-yl oxy}acetic

acid WO 2008/ 122784 PCT/ G820(8/ 001201 75 G Ne M
A Yr Preparation 42a:
{8-chl oro-2-difl uoromet hoxy-3-[4-(2-isopropylirnidazo

Prelp'gép& )u? {lzl:)(é%o-s %g@h%{d%?*(%ié n-5-yl oxy}acetic acid

e conpound was prepared by
t he nethod of Preparation 18a using (8-chloro-

Th%m%aé %bg[:ﬁ’g@%?&é}éar‘édgﬁ‘;ﬁ@gﬁgg l‘c‘i]ééc‘hbéd P Gsdstboggyet hy! [

qui nol i n-5-yl oxy}acetic acid ter- butyl ester and
GO AT G LS
N R T T

4-rAdihyTdundlinlytoxgrapitiuauit sasbupt egtar ed by the met hod of
Preparation 32c using {8-chloro

2-di fiuoromet hoxy-3-[4-(2-isopropyllm
Thé dikz cdmpoupt Maenzgddred! byrirtehimbihod 0b Prepatatioy Rox ydiag ét(Sderf-

utdGl d.tort-but ter
%canpopﬁlmeg)qu-E-f@gromthom%g(%@%%oﬁn-}yﬁetég)

borBﬁtc&bl):l an@ 488or0-5-cYcloprbp@isbizazole. H) , 6. 97 (s, J =

Hz, 1 H, 7.14 (d, J = 1.3 Hz, 1 H), 7.30 (s, 4H)

7.79 (d, J =8.6 Hz, 1 H, 7.90 (t, J =72 Hz, | H
MSVES| E8b) (Mette)d B)NEASHOH-HY), Rer@on Narbld.9 mRet ention tine

8.3 mn M ESI (+ve) (Method B): 516 (M+H),

Retention tine 2.9 mn 25 Exanpl e 43:
Prdp@rdtiboddc-{2{4-tepcpydpyisaxardighi)Bernzi]Bydiftupsimethguyfetiogo-

a-rh A ARih B fidxgyacetiyhday] aceti ¢ aci d

The title compound was prepared by the method of Preparation 32¢ using {8-chloro-
3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinclin-5-yloxy}acetic
acid tert-butyl ester.

'H NMR (DMSQ-d6): § 0.98 (m, 2H), 1.08 (m, 2H), 2.28 (m, 1H), 2.91 (s, 3H), 4.26
(s, 2H), 4.83 (s, 2H), 6.94 (dd, J = 4.0, 8.9 Hz, 1H), 7.24 (d, J = 8.2 Hz, 2H), 7.48 {(dd,
J=8.9, 9.7 Hz, 1H), 7.53 (d, J = 8.2 Hz, 2H), 7.88 (t, J = 72 Hz, 1H), 8.77 (s, 1H)

MS: ESI (+ve) (Method A): 499 (M+H)*, Retention time 12.3 min

MS: ESI (+ve) (Method B): 499 (M+H)*, Retention time 4.2 min
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WO 2008/122784 PCTI GB2003/001201 76 F N\ " r r o
wol2bos %’)slg\' Prepar ati on 43a' phosphoric acid perar200s/001201

nono i uor o- 4- et hyl - {(0 3-(4-pyrazol -1 -

yI benzyl ) -1, 2-di hydroqw nolin-5-yl]ester 5 A mixture

Exgopley 81 {&ehipse&lf-Grehiorppurazetar Ranayb-AisArpER A y-4-
me{ﬁ??’%@mﬁ@@ Ritetic @didl g) and phosphorus oxychl ori de
m.) was eated by m crowave irradiation at 110
Cfor 1 hour. The m xture was cooled to room
tenperature, poured int® ice/water (100 nL), and the
resulting precipitate wasNg( I\[eéted by filtration,
washed 10 with water ied to afford title
conmpound (1.2 g). Preparat]io
43b: 2- chl or o- 8- fi uor o-4= et - 3- (4- pyrazol - 1-
yl benzyl ) qui noHn- 5- ol m X e of phosphoric acid
mono( 8- f i uor o- 4- met hy1 -2~ oxo{3- (4- pyrazol - I -yl benzyi )
- 15 1, 2-di hydr oqui nol i n- 5- y1 ester (0.34 g),
pot assi um phosphate (0. 88 g) d N, Al -
di met hyl f ormam de (8.0 ni) was Cheat ed by m crowave
irradiation at 200 C for 10 m nutes. The m xture was
cooled to roomten:serature filt

Pregatiog o fdant {8zahiage 64%6*@?f°mé’a%f8er? PR 'i?r"gp Lorbimethy-4-

mvedufnbﬁfﬂEJy%Ry}QEeﬁcfé%ldft@ﬁbdﬂyﬁeéw col um chromat ogr aphy
on silica’ge eluting with a m xture of cycl ohexane

and ethyl acetate 20 (1:0 to 1:1 by volune) gave
Thé tifid &W@% p?%)a?e@/@l inewh&mdd 6 KrBpakatia@) 18a UdirdVB-chioro-

-df ugrony_ettpxy@-mqtpgl -3- -(gd 5’_% gﬁyamggly&thﬂ_%(agorg%néﬁlbfyzyi]

quielils- glﬂkyggd@tac adid 466t estbr and4@hiokD1H-piazoidH) , 7. 71
(dd. "5, 1.8 Hz, 1 H), 7.74 (m 2H), 8.42 (dd, J
=08 25H, 1H, 10.5 (s, | H. 25 M5 ESI (+ve)

QSR E) mhodﬁﬁsmm)m,, Haesreion tiee stimm 3.7 min.

Preparati on 43c:
8-fiuoro-2-isopropenyl -4-net hyl - 3- (4- pyrazol -1 -
aRgiea Yy |ahgui {BDJ:HidIOS 4@4—0&6roﬁymmt1wlmeniyl]-2 -difluoromethoxy-4-

mth&t’?f}?|’@5d|lox(8c%t§%dmt hyl - 3- (4-pyrazol -1 -yl benzyl ) qu

2-i1sopropenyl -4,4,5 5-tetranet hyl [ 1, 3, 2] di oxabor ol ane
Thg ?it'lez g’onr\rr%gdnd%atsapsrgéalgég by the method of Preparation 32¢ using {8-chloro-
3-[4-(4-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxylacetic
acid tert-butyl ester.

'H NMR (DMSO-d6): & 2.90 (s, 3H), 4.26 (s, 2H), 4.86 (s, 2H), 6.98 (d, J = 8.7 Hz,
1H), 7.26 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.6 Hz, 2H), 7.79 (d, J = 8.7 Hz, 1H), 7.82
(s, 1H), 7.89 (t, J = 72 Hz, 1H), 8.71 (s, 1H)

MS: ES! (+ve) (Method A): 508 (M+H)", Retention time 13.7 min

Example 42: {8-chloro-2-difluoromethoxy-3-[4-(2-isopropylimidazol-1-yl)
benzyi]-4-methylquinolin-5-yloxy}acetic acid
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WD 2008/ 122784 PCT/ G112008/ 001201 77 phosphate
rate (0.68 g) and N, N-di met hyl f orma

Worr;ﬁ‘;k%gys purged wth ar gohsfor 20 m nut es, rri, G%%"é’%“"“m
treated with [1, 1-
bi s(di phenyl phosphi no) ferrocene] di chl or opal | adi um
(1) (0.048 g), and th¢ mxtyure heated at 90 C for
12 hours. The mi xturefWqs wooked to room tenperature,
filtered 5 through Cefste
reduced pressure. The pesidye was diluted wth
saturated aqueous a ni um oride solution (50 nlL)
and extracted with efthgh atetate (3 x 20 nL). The
conbi ned extracts were vvathh water (5.0 nmL) and
sat urat ed aqueous sodi um c ide solution (5.0 ni),
dried over magnesium sul fate and concentrated under
reduced pressure. Purification of the residue by

| e :

BRI PGP BB ALAEREERe 2k T dfopufloah ey
4-mikethyldusnolinBytoy Jageticeadid tehd)utybaﬁelund as a white solid
(0.082 g). Ms: ESI (+ve) (Method B): 374 (MrH) ",
Retention tine 3.3 mn. 15 Preparation 43d:

ThétleuampoRnd sap pogpaleddbyntae imydth@t ¢fArpgaration] 188-ysingeldoployo-

ui noI 5-.0l

2o DRt apiiy 5 fenpiylt p Aldneborgian ey

quigdlinefuyioolidcetiSadd tertQutdi sty angh@idoadipyini Hrym&@miaj e
(0.047 g) and nethanol (3.4 nL) was stirred at room
tenperature for 20 hours under an at nosphere of

MShi8r egeniMeTive B 5tauive-Hyg Setarttioetimd 320minhr ough Celite
and concentrated under reduced pressure. Purification

of the residue by columm chromatography on silica
Prepetatior| 4ahi n§-ohiord2 diflbrometioxpB-[dyisonwruliteidaaed 1-vbpenayil-

N ki o RS

1.20 (s, 3H), 2.81 (s, 3.37 (m 1H), 4.32

Th§ ?ﬂe ﬁo@u&%dg%ﬁ}l dﬁgu by;thfzr?v tﬁod gl;_ﬁr E%rag&rl’@ %. o/ (elHbro-

2- cﬁluﬁroni&ﬂh&y&{&(&-ﬁﬁppr@yﬁ@dézjzﬂ-'1 yj)beﬂayl]-g} mq;hy;qtpﬂohnﬁ_b

((dd, J 0.5, 2.5 Hz, 1H), 10.1 (s,
V'Oi‘flgc.e“ :'d@b?@ve '(I\/let hod B): 376 (I\/H-H)‘, Ret ention
tirre 3.9 min. 30 Preparation 43e:

IR nor%‘?ﬁ% SS‘PR'igy]J ‘é?”ﬁi 'BH) §9é‘&mPXH?&C§1 @&; ym)baraay(s

cet'i
2Hm6(88,|(ldeJ®=f1 .3 Hz, 1H), 6.97 (s, J = 86Hz 1H) 714(d J-13Hz 1H), 7.30

o i R SR O 1T DR I T Carbonate

M ES‘WES’GDOMGM Nf &H@(M‘d‘ﬂ)ﬁ)ﬂ@@ﬂlﬁﬂﬁﬂ‘@@ 30IB5 ) was 35
vg: B8R +%Q}]Q0| %ﬁl@”ﬁf@%ﬁ@h%m@% $agh M), and the

esu roomtenperature for
12 hours. The mxture was diluted with saturated

Exgﬂlﬁfeo&? [8-fluoro-2-isopropyi-4-methyl-3-(4-pyrazol-1-yibenzyljquinolin-5-
yloxylacetic acid
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amoni um chl ori de solution (3.0 nm-) and water (20

, extracted with ethyl WO 2008/ 12278
WO%‘%%%W 001201 78 acetgte (3 x 5 ni). gcﬁgﬁ%?"%’g%”‘“
extracts were washed with water (2.0 ni) and
saturated aqueous sodi um chloride solution (2.0 nl),
and dried over magnesium ,sul fate. Purification of
t he residue by col umgchf orfat ogr aphy on silica gel,
eluting with a mxture sycl ohexane and et hyl
acetate (1:0 to 1:1 bygvolune) gave title 5 conpound
as a colourless oil (pP.079 "H NVR (DMSO-d6): 8
1.20 (s, 3H), 1.22 ©$o8H),2°84 (s, 3H), 3.37 (m
1H), 3.72 (s, 3H), 4.37 (s,n2H), 4.94 (s, 2H), 6.51
(dd, J = 1.8, 2.5 Hz, 1H), §.p0 (dd, J = 4.1, 8.9
Hz, 1H, 7.13 (m 2H), 7.38 (dd, J = 8.7, 10.0 Hz, 1
, 7.70 (dd, J = 0.5, 1.8 Hz, 1 H, 10 7.74 (m

Prep%&tr}1 Sdafaé f)ﬁ’t%ggc]rc %)da m%ngte Morols- H)ethyl'\@oxcﬁéﬂw by“r‘éﬁﬁl 1-

Retention tinme
ylbenpylkp)arc&mdmumghn 5 -yllester
[ 841 uor o- 2-i sopropyl . 4-net hyl - 3- (4- pyrazol -1 -yl benzyl
qui nolin,-5- yloxy)acetic acid 15 A solution of

A ms%daref p 6ﬁbo@5~équ)wmrmettwh%{4wwra@mzwwmw -QUinglirh&0ag
(1.1 )a%ﬁ r?%l%éﬂ&r oa(?ﬂ:r? dea@qt \ﬂérﬁjied?@d By Jmc‘?@ﬁ n(erIQt@% at

ran (0. and wat er
110 v@é‘ott i elbousd Tthixlura iiagneaejatt & iresn (t@‘nge“afugg p%wi@fﬁ t‘fﬁ@

1ce/wi§fg @9% Thef e ?xﬁ\ﬂﬁ’iﬁg o u fcldith@ v cJieasy tb%_'f?ﬁa‘héﬁ,%&%hed

ours, e was treated
with w@ldt aricodried i@ efferd tite comparad dk2 db (O 033 g) and
stirring continued for 16 hours. The m xture was
cooled to 0 G acidified with 1.0 M aqueous
Prepamtiorogdi: rchlorax8ifidorarfametbyir 3t adazel ﬁwlbeemwnaltfb$ ate
(3 x 5.0 nL). The conbined extracts were washed with
saturated aqueous sodium chloride sol ution

2.0 m),
A migpiecef phpepharia gaidsnong %ﬂuqraﬂén@thﬂ@@@rﬁ:@nw a-vih?aé\%')
1,2- o{rﬁ%‘aﬁﬂoﬁ{ﬁ@ég&? (OF3H i) E&hééﬂﬂn Oéhokmaté e(élséue) B¥d NN

arative reverse ase HPLC, eluting

dlmethvst@rmamﬁ (Bt L iias rh%@dd?vdmmv@ve('wl@@nt% 299”’@ fopy0

mmu%é%l Wﬂ@}nlﬁé‘r‘é‘(awéé Fczécg%cf mHﬂﬁan%%raiur)éehl'té?éﬂ %ﬂ?budl'\ €0itdbad

concgntggeo( 40 updgr resiugeyd (gﬁessgr}q) Pmp |e33710(| Sof tth)esxdgregy g&umn

chro:%’a’%gra@h@én Gifich ge] éfut#»g&wth% r%uxﬁi?e oﬂcyb%he)ﬁiggﬁng gz%yl deetate

(1:01g 171 bﬂyplqmﬂzgavg% con7po;u@d @aa yg} wg%ldgo 11g);( . |t|)
7.74 (m 2H, 842(dd J = 0.6, 25Hz 1H) 131
(br s, 1 +ve2 él\/Eth A} 5( |-?

'H NMR @M$Q66): ,8,725891@ gH)-n4ﬂ41 H), 651 (d Jd=1 8 2.5 Hz, 1H), 6.90

(dd, J = 4.4, 8.6 Hz, 1H), 7.21 (m, 2H), 7.41 (dd, J = 8.6, 10.1 Hz, 1H), 7.71 (dd, J =

0.5, 1.8 Hz, 1H), 7.74 (m, 2H), 8.42 (dd, J = 0.8, 2.5 Hz, 1H), 10.5 (s, 1H).

MS: ESI (+ve) (Method B): 368 (M+H)", Retention time 3.7 min.

Preparation 43c: 8-fluoro-2-isopropenyl-4-methyl-3-(4-pyrazol- 1-ylbenzyl)quinolin-5-
ol

A mixture of 2-chloro-8-fluoro-4-methyl-3-(4-pyrazol-1-yibenzyl)quinolin-5-ol (0.22 g),
2-isopropenyl-4,4,5,5-tetramethyl[1,3,2]dioxaborolane  (0.23 mL),  potassium
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Exanpl e 44:

ro-2-isopropyl -4-net hyl - 3- (4- pyrazol - 1-
WOL"?‘@&F%%% n-5- 35 yl oxyj acetl c acid WO 2008/%@%@%%%&/1201
PCTI CB2008/ 001201 79 Nt Or OOH N N1
Preparati on 44a: phosphoric aci

phog@iate E@Dm@ﬁﬁdia@g@ g W{V—dgn@t&ylfgpmg@ge (3.0 mL) was purged
Wnry' bgfgéw ) %u noabn t‘mmbﬂegst Chind AtH@nXt Uk &t with (1.1

or o- 5- hydr oxy- 4- net hyl - 3-( yrazoi - |
ol G aATOR PTG aBREE S HOTg)IBAU WD HEARLE): R e Mge
hea?e%oat"@ oVR? 189RLAD THY nfiGle MR &odidd BdbarhiteRpétiturd, Illeed

rninutes. The m xture was cooled to room

thraughieatitgt arpcbcorpgmr@gd URdes re;i@@d\,ﬁpgsurq 10e r,qﬁr)jue X8 dilgied
witH &?ﬁ%%‘d'%@&% IRhbALA AR é.; %Ihl‘ﬁﬂ (§§ gh%f ahly b&t?ﬁftédmxth ethyl

acetadenid urd® mb). Jhe gﬁb%d aeglwgé we?ég Wem&ldh\wm gyter @g mL) and
sangy%?)aqruegfg SYn? Ehibhdaeso?utﬂ)n'fﬁ'ﬁ ?r ?ﬁ’éﬁ &ler %gﬁ‘\égum sulfate

I sopropenyl - 4-net yrazol - %/ benz
andy tyrpeninated runger teslucs ATQ$SW§uPé”fpﬂﬁ|§%be¢ the; regidug Dy column

chr@ﬂ%g{a%q Ioﬂl ki 8 éﬂdﬁam@ m?%u(rg oPé’;Scﬁ%@J(aﬁe afld-ethy! acetate

nol I n=

(1:@toi s bpy vpleng) gave Autle;cqmpound as a white solid (0.082 g).
tetranmethyl [ 1, 3, 2] di oxaborol ane (0.75 nL), potassium
phosphat e nonohydrate (2.3 20 g) and

MSAE&HN%M@WO@@)M (WerH)"L Befanyionmise B §8d wi t h ar gon
for 20 mnutes, and then treated with
[1,1 -bis(di phenyl phosphi no) f errocene] di chl or opal | adi

Pregatatipn ¥3¢:G-em-2-¢pprophed-metl-3{heyrazott! uikengd iuRelt-ad!
at 90 C for 12 hours, cooled to room tenperature and
filtered through Celite. The filtrate was

A crmu@wt¢fa@éwomn%@opma%édﬂetﬁy‘@s@cnvéazom Yiheeey ) Qpipejin-5-ol

(0. ‘F{?éy Egﬁé?ﬂxrﬁ%g gé Fﬁgﬂ\& meﬁfahgle@s@ﬂnuﬁ WQQ sﬁr’ééh Qﬂ-rbom

extract acetate (3
tempenaunedar 2xkhquse ur@eaén atmeepheid iyBroash e Ht'gafea'wef&*&éed

thrﬂ%ﬁi\ Clké QJ\(PE &%nﬁ&é&hh&‘? réQfeellplessel Pdnﬂé‘dﬁdn of the residue

nesi um SU concentrat ed under

by sﬁlemm*@mmraphkm ﬁ!b?ﬁ gel. elHingG with guixiye e@%ﬁﬁex&ne and
ethyl acetate (1:0 to 1:1 by volume) gave title compound as a white foam (0.077 Q).

'H NMR (DMSO-d6): & 1.19 (s, 3H), 1.20 (s, 3H), 2.81 (s, 3H), 3.37 (m, 1H), 4.32 (s,
2H), 6.51 (dd, J = 1.8, 2.5 Hz, 1H), 6.77 (dd, J = 4.4, 8.5 Hz, 1H), 7.12 (m, 2H), 7.26
(dd, J = 8.6, 10.3 Hz, 1H), 7.70 (dd, J = 0.5, 1.7 Hz, 1H), 7.74 (m, 2H), 8.42 (dd, J =
0.5, 2.5 Hz, 1H), 10.1 (s, 1H).

MS: ESI (+ve) (Method B): 376 (M+H)", Retention time 3.9 min.

Preparation 43e: [8-fluoro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester

A mixture of 8-fluoro-2-isopropyl-4-methyl-3-(4-pyrazol-1-yl-benzyl)quinolin-5-ol
(0.066 g), potassium carbonate (0.073 g) and N,N-dimethylformamide (0.35 mL) was
treated with methyl bromoacetate (0.020 mL), and the resulting mixture was stirred at
room temperature for 12 hours. The mixture was diluted with saturated aqueous
ammonium chloride solution (3.0 mL) and water (20 mL), and extracted with ethyl
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chromat ography on silica gel, eluting with a m xture

of cl ohexane and ethyl acetate (1:0 to 1;
Wofg?%’ﬁmgave title conpound as a white soli /%.%%]8/001201

g). 30 M5: ESI (+ve) (Metfbd B): 390 (M+H)',

Retention time 3.9 mn. IN O 2(H)8/ 122784
aceRItCTI CB2003/ Ve1a0binagoeagisawere ivashad gith water (2.0 mlL) and

8'. | -2-1 = L= . | - - . - 1. !T% H@d
satajragga na%ﬁa?g@%%q?% %Wrﬁngé lﬁ%@%%? 2 §chdh; BYA ARk of!;'.eéf 8 .m
sulf&eh Porfcaien sbineapsidye by -cniemnythv@ngtagephngosiiga gel, eluting

o BSRRH NALTRS8] onPASA00 8L 0N 855004 o
congpoubd u@s celbunessdil #.07Dg)m t enperature for 27 hours

under an atnosphere of hydrogen, The m xture was
filtered through Celite and the filtrated

'H RRRCEMSGHEe surmbes, Biedueeds, 3)ea 84w SHRB.37 (natH)oB 721,

th i h h N
SRS b o o 2B SO0V E Y BP5 30 109,530 LGy fehr, o0
G e St

a a e W, Ol . : .
7'7162{3\’ %%Eg'égﬁﬁf,:%&ﬁggﬁg’?w)(s, 3H), 4.32 (s, 2H), 6.47
MS(HZ 26 %g),(Mgﬁ?g@)(ms (@1++)'8 Retentlon tirh® 4.5Mi89 (d, J = 8.7

(m 3H), 7.74 (m 1H), 7.88 (dd, J =
0.6, 2.5 Hz, 1 H. 15 Preparation 44d:
Prelp8ratibih 8310[821oRPPIsopihyids-ethipyd-(Bprdzapy wyiimakyljquinofin-5-
yl benz%éqw nolin-5- yioxy]acetic acid nethyl ester.
ylowlagels 8r'e of

8- chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-
| benzyl ) qui_naol i n-5- ol .10 acet )
A JooRERs u bl cdPabi 2eperond By AR EREE bR Aot
yloXBAdRYE acidGneainyl ebtef (0.66250)h Jetrabpdrefuranr (@ OabL)randrwater (0.70
urs m Xt

B e W A R
stirf¥ 4ti rbbranedipératune exftee LA Yoursa thet raiira vels Waated withiragiditional
QBB EY 136008 BB S TREEE A il s
codifte td @STHueidiiyd eithund M ahueammthydroaplbgc apidsindi exdragied with -
vl B4 oy THE oS ChARRETAT, 08Bl i st
aqGsDp cdtailine Thivabe wolutiers (8i0l mLp. O8W gyer wBneEBIM (Swijaly and
co%{ggggtq%ﬁr i%)p&%’?gs'surﬁ%u?iﬁédﬁ% &fitﬂg résiggb 'Eynpreparative
reveehinase HPLCs efuliog yith 4-mistursy bt &efonitpip ramg ovater- (40:60 to 19:1
by\g%l%@)zéé\)e‘l:‘dé ROhb&irr a3y bR Sl ABREG)y.aci d A sol ution

[ 8-chl oro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1-yl benzy
‘H'i\?:\?# i(&ﬂéb%?:’& 1.20 (s, 3H), 1.22 (s, 3H), 2.85 (s, 3H), 3.36 (m, 1H), 4.37 (s,
2H), 4.81 (s, 2H), 6.51 (dd, J = 1.8, 2.5 Hz, 1H), 6.87 (dd, J = 4.1, 8.8 Hz, 1H), 7.13
(m, 2H), 7.38 (dd, J = 8.7, 10.1 Hz, 1H), 7.70 (dd, J = 0.5, 1.7 Hz, 1H), 7.74 (m, 2H),
8.42 (dd, J = 0.6, 2.5 Hz, 1H), 13.1 (br s, 1H).
MS: ESI (+ve) (Method A): 434 (M+H)*, Retention time 11.8 min.

Example 44: [8-chloro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxyJacetic acid
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yl oxy] acetic acid nmethyl ester (0.087 g) in
t rofuran (3.0 nL) and 1.0 M aqueous
Wohzgél’ﬁ%%ge solution (0.5 was stirred at ?gr/t(;%&éﬁ%oum

tenperature for 35 three hours. The m xture was
concentrated under reduged pressure and the pH

adj usted to 4 by the adltlon of 0.1 M aqueous
hydrochloric acid (3 i Xxture was extracted
with ethyl acetate and pbi ned extracts washed

aqueous sodiumchlorid
magnesi um sul fate. T was renoved under
reduced pressure and the residue purified by colum
chr omat ogr aphy on silica gel\_}lutlng with a mxture
of cycl ohexane, ethyl acetate and formc acid
(1:0:0:0.001 to 0:1:0.001 by volune) to afford title

Pre‘g)%%?%gs B%fp{\ag‘c y%bthom@ﬁﬁgé d cﬁ}_ﬁ?ﬂ&g 499|ethyljd (NWrazol 1-

yibénAhaqyimelinB-Yllesier 31 (s, 2H), 4.74 (s, 2I—I) 6 41 (t J
= 2.1 Hz, 1H), 6.62 (d, J = 8.5 Hz, 1H), 704(d J-
8.5 Hz, 2H), 7.52 (d, J = 8.5 Hz, 2 7.59 (d

A Bidurétof 8ichidyg-5-nydioxy-d-methy-34(4-pyrazol-tyl nzy|7 1glsqu1rmn(200ne

(1 %g{gﬁd éhgép%rg%? %ch[}éﬁde @m&f&ﬁg hé%)@(& ﬁg‘?n ﬁﬁ\ga\félﬂadlatlon at

110 2€ d‘gm:’ﬂ 59 mmpgs -kl misiure was lopbled -t 4045y teimprrature, tpoured into
1ce€\5v %J ,l %?a$e¥gam¥baﬁgélbl&t@%g cBliecBdDy Aftich? wabhed

witR waer Ia0¢ ddwio-ﬂfclfd tillercompownst (WA2-B- (4- pyr azol -

yl benzyi) qui nolin-5-0l A m xture of

2-chl oro-8-fl uoro-4-nethyl -3-(4-pyrazol -1-yl benzyl ) qu
MS: S {#vebdathqaiB)2 664 iM+H0 Wﬂébﬁlmﬁ $®ieni ¢ aci d

(0.12 g), caesiumcarbonate (0.92 g), dioxane (5.7

m.) and water (1.4 nL) was purged with argon, and
Prepaeationr 44 Sdchigre-g-igoprapenyl-4-methyi-3-(4-pyrazol-1- enzy|)qumohn -5-
ol bi s(di phenyl phosphi no) f errocene] di chl oropal | adi um

(I'1) (0.058 g). The mi xture was heated at 90 C for 3

hours, cooled to roomtenperature, neutralised with

d ! )
A Sahphat e < pC\A@S?)ﬁSCEHtJ?] ?d@‘gnhz'éﬂb ?21!3 erchré?o &agew -94- Eﬂdzet RRY

extract e etate
besauineln-2xi r act £WEr e vva@k?é’d WI t ﬁ) sat ur%‘tSQBmQﬁ%&tﬁs 5

tetRPATHhy &Y 815*#) Brolatfe! Mt7'50r‘HLﬂ DothsHikin pbspeste Qh’cﬁfohydrate (2.3
magnesi um sul fate and concentrated under reduced
g) and N,N-dimethylformamide (10 mL) was purged with argon for 20 mlnutes and
then treated with [1,1'-bis(diphenylphosphino)ferrocene]dichioropalladium (i) (0.080
g). The resulting mixture was heated at 90 °C for 12 hours, cooled to room
temperature and filtered through Celite. The filtrate was concentrated under reduced
pressure, diluted with saturated aqueous ammonium chioride solution (50 mL) and
extracted with ethyl acetate (3 x 20 mL). The combined extracts were washed with
saturated aqueous sodium chloride solution (50 mL), dried over magnesium sulfate
and concentrated under reduced pressure. Purification of the residue by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl acetate

(1:0 to 1:1 by volume) gave title compound as a white solid (0.26 g). '

MS: ESI (+ve) (Method B): 390 (M+H)*, Retention time 3.9 min.
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pressure. Purification of the residue by colum

WO%PJsﬂ%ggraphy on silica gel, eluti ng Wit h%@gg.\ﬁ(otog/&)eum

cycl'ohexane and ethyl gcetate (1:0 to 3:
i

vol une) gave title conpolnd as a yellow oil (O 061

g). 30 WD 21108/ 122784 PCT/ G32008/ 001201 82 'H NWR
Pre @m%{m 8-cBlom-8&oprapyitnethyl-B8t-pyrazahyibepzgdgiung]in-5- -0l
111)283(3 3H), 4.45 (s, 2H), 6.51 (dd, J:
1.8, 2.5 Hz, |—2673 (dd, J = 4.6, 8.6 Hz, "s
A mlxmye( o &cnﬂpro -BOrepgnyl- 4gnethygsf;ziﬁyrazq)l«wlbenzyl)wnqqya -5-0l

(©. 2§ g;y &Eﬁéac a?e lﬁébmﬂjlgl)e&haégﬁ(é o(r'h[I'y %lt@uﬁh&g&ﬂ%@&(o .05 g)

wag et ol ragym taymra(tmﬁpr zmueawnd@n ap jatreosphereraf ﬁydrogen The
m:xfdé& Rids firlePal ﬁ%@%ghf Pelite ang the fhtreilte% cmcentrated pnder rF%uced

cy Cl opr opy uor o- razo
pregsyirg. q‘-tunﬁcﬂtlpnostheyrmaﬁyf} by e@tumn abtmamMy anssiliva gﬁm ghuting

w:trghcyg{u?e 8f C){/clors?x?qe and etmy ?enatia (éo tX (l)o ;/ rbgzv&luqe)yqagg ntléle

corgdopq@aslelyeiovﬁcanozug) 040 g), potassium carbonate
(0.044 g) and NN-di met hyl formam de (0.21 nL) was
treated with nethyl bronpacetate (0.011 nL), and the

"H NEBUODIOkY: §i .82 (d,e) WaS H, i6H),ed7 Zts, SHbdrﬁ&(er@é)n &t4idr(em, 1H),

ohfh 3% B BB LE PRSPy FH . B

(ddf he 0@ et edHext ract s were dried over 15 magnesium
sul fate. The solvent was renoved under reduced
pressure and the residue purified by colum

Prephmatiomat o4t afthyhlomn-Sisbpropyl-dehethyiuidipycazal- t-pibanayi)gtiols-5-
hexa d ethyl acetate (1:0 to 3:2 by
ylovichﬁ%%@gxeﬁ}yﬁ]g%t%nt he title conpound as a yellow oil
(0.034 g). 20 Ms: ESI (+ve) (Method 13): 446 (M+H)"°
ten
A n{f%u cey%f é’}kgrjs[g?ls%or&?)g]or OetEyl %p@r@ ézgpt-ﬁlggnzrya)lgmpohf -5- ?lb(o 10
g), agétbopi(0 Inily); ﬁetagslmm )c}aaloeahedomﬁ @) 28d Argodanelio acndfmethyl

estéﬁz Ojcéé‘él r%P. 9~B¥ gtuﬁe(ﬁ a'r'? i % ;ﬁ%&% ;re(zéﬁh@ﬁ'}sazﬂe r%(g.lrgg%s

i no AL et est
corgyntraied endeth;aﬂboéd.l Dm&ére arﬁi the) reatddevmrtmone@ bepveer gthy!

ace\@é %r[de iy, %é rbré;éntn@ ipHE%ehWQE diﬂeqemfeq rﬂg‘% heSilim @Ulﬂné Nd

roomt nmper ature
corfcentrmedmmdsr red@;:enh masswemd@nﬂtratlgﬂ edf e Hesigye by column

chr8r98 ogfﬁghg o thg?w il it biftl f@#ﬂ}fe bh cﬂﬂgkédggdﬁd@cthyl abetMe

oric er es
(1 Orﬁfedi Dby valemelgave dtle mrmmﬂys rolpuriess iob (0.88Ya0)dr i ed to
afford title conmpound as a pale pink solid (0.022

MS?%ES! (+ve) (Method B): 464 (M+H)*, Retention time 4.63 min.

Preparation 44e: [8-chloro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid

A solution of [8-chloro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester (0.087 g) in tetrahydrofuran (3.0 mL) and 1.0 M
aqueous lithium hydroxide solution (0.5 mL) was stirred at room temperature for
three hours. The mixture was concentrated under reduced pressure and the pH
adjusted to 4 by the addition of 0.1 M aqueous hydrochloric acid (3 mL). The mixture
was extracted with ethyl acetate and the combined extracts washed with saturated
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'H NMR (DMBO-d6): 3 0.87 (m 2H), 1.05 (m 2H), 2.25
282 (5. 3H). 4.45 (s, 2H), 4.72

W"%.%féﬁ?"éé, 32§ 8, AP Hz, 1H§, 6 7 (dd, J"‘ET’E‘?‘EQOS"’O”“‘

8.8 Hz, 1H), 35 7.16 (m°2H), 7.29 (dd, J = 8.8,

sadsgy sofepzoniive Sofligh ingorep oubr Migndylpulirhsonven
wad\QeR08d LiZiéB 4reBGHHICR2ER6/0GhA0he 3&sidvBE: phfied -bye)xolumn

Method A): 432 (MrH)' , Retention tjine, 11.5 mn.
chqIGogany onalEa dekbe Aisosy T AgoiEis. ol feichaighah el acetate
and ig?fﬁicliﬁc% (M@@O.E@ﬁm?:ergmn bf): v.oluéne() Z@ afford titlel coimpcs.ulnd as pale

- ch -i sopropyl - 4- net hyl - 3- (4- pyrazol -1-y
ve"%%ﬁ%&- %rt- 5 yl)acetic acid ci HO o IN

Preparation 46a: trifluoronethanesul fonic acid

8-chl oro-2-isopropyl -4-rnet hyl -3-(4- 10 razol - 1-

W MG o A8 L 26 FeGFhr2 10 . Bt e, 175, 43T, 2+,
4.78-§9r 847 gi, QPP ANYS, -1fh BEH Y, -B= 6% Y.I1RFOT.04 éev,l beszyHz,
2 ui nol i n-5- ol Q(ﬂo. 1 ﬂg), di_chi or onet hane (3, m_; and
2H}, 152 (Fy ¥ 2 Bz @)1 1.5, it 86 Rz by 46k dor Wi Hi5. TH), 7.83

(d, b 4.4 ver ppet hanesul foni ¢ anhydride (0.064 nl), and
the resulting mxture was stirred 15 at 0 2C for 15
MSESLtwE) Glethadfondalt (MbbmRetantien i@ é-6MiP- 1 hour. The
m xture was cooled to 0 C, diluted with saturated
aqueous sodi um hydrogen carbonat e sol ution (5.8 nL) .
Exmlen 46+ [ e¥onPPH-HTIuarcl-p1athYEHE:PYrsro - ipaliauinolin-
5-yioslylaetie asRy © washed with saturated aqueous sodium
chl"oride solution, dri edF over magnesium sul fate and
concentrat ed under reduced predsure to afford title
conpound as yellow oil (O 0F8 g). 20 NS ESI (+ve)
(Method B): 524 (MtH)' SRéten
Preparati on 46b: o
[ 8-chl oro-2-i sopropyl%meth 3- (4- pyrazol -1 -
yl benzyl ) qui nol i n- 5- jaucet g aci d nethyl ester 25 A
m xture of trifluoronmethanesulnfonic acid
8- chl oro- 2-i sopropyl - 4- net hyN\- 3- (4- pyrazol - 1-
yl benzyl ) qui notin-5-yl ester (0.075 @),
tert-butyl-(1-methoxyvinyl oxy)di net hyl silane (0.063
Prép?}%iohi'lﬁ'»?:' #wc%%p?ilagﬂ&&?%%ﬂetayl-aa@dpy?&bﬁﬂb&&éﬁ&i)&&iﬁélin-&ot

was pur ged w

A mixture of 2-chloro-8-fluoro-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-ol (0.26 g),
cyclopropylboronic acid (0.12 g), caesium carbonate (0.92 g), dioxane (5.7 mL) and
water (1.4 mL) was purged with argon, and then treated with [1,1"-
bis(diphenylphosphino)ferroceneldichloropalladium (Il) (0.058 g). The mixture was
heated at 90 °C for 3 hours, cooled to room temperature, neutralised with saturated
aqueous ammonium chloride solution and extracted with ethyl acetate (3 x 20 mL).
The combined extracts were washed with saturated aqueous sodium chioride
solution (5.0 mL), dried over magnesium sulfate and concentrated under reduced
pressure. Purification of the residue by column chromatography on silica gel, eluting
with a mixture of cyclohexane and ethyl acetate (1:0 to 3:2 by volume) gave title
compound as a yellow oil (0.061 g).
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argon for 30 mnutes, and then treated with

Wogzﬁsyl sz?(t ri phenyl phosphl ne) pal | adi um ( 0) 38(;1(@5%};/001201

€ mxture was stirred at 70 2C for fo
cool ed to room tenperat ur and filtered through
Celite. The filtrate was concentrated under reduce

'H PMESEIMIO4IRN & Q.8 (Meild GIQBdm, PH). b (M. ctufds (s, SH) 4.45

o, S S 06T 235 2 B BRI B10 8 PR ey T e

7.23d ket ByA Hackt)at €0 (db o= 08, 2: 88%3/1 H).of -difnéi, 25‘6) §ideeldd, J =
I al e yeI low oil (0.042 g). PAS:
OSE%EP%W% ?IL\‘I/E!?Y 3HE 448 (MrH)', Retention time 4.5

MSnESL(we)FéNbpj‘@dﬁ)q 4 (H{B-ti) Retention time 3.7 min.
[ 8-chl oro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1-yi benzy
[ )quinolin-5- yl]acetic acid A solution of

Prepsraom 5o {2 eyclopponyp§flucroeneyl-Bcpr papt-dylenayguipeling s

yl Jacetic acid nethyl ester (0.04 Q)
yloiy}] 8&, ﬂ‘&?‘&%@“‘é’n (3.0 nL) was treated with 1.0 M

aqueous I i t hi um hydroxi de sol ution (O 3 n), and the
A p@sﬁHsf 'X&g g‘*&ﬁoﬂ.{fsﬁg%o?&hfrﬁ v\@g %f:(g p‘-{-ﬁggfgy%}‘ﬁcﬁn—s-ol
(0.048ch) cpdassjune saboreata (H044ra) apH| Mujdmetbwlforroammb;(o £hel) was
tre tflwﬁr%.ﬁ\%th&l brgr@g)%gévt\%gl@ 9 Y%EJQ %%%Eulﬁr@ﬁlxﬁ:é% g"é Qtlrred t
rootrhtemperdtirader ekeuratites ml@rmh @hjutﬁd twithseeten (30 eel), extracted
wﬂ??aelfl?ﬁ U optdl (éﬂ( C{H %Li.?,ﬁ Gnd O{hgté A (Gri &y dz?élﬁgrdﬂed over

esli um e solven renove
magmhumd;umtes $he eoyadk wae remevea emﬁﬂmeﬂu@ﬁ% piggsure and the

resf?ﬁjg %Flﬁéd *53? cBIﬁ &n?orﬂ ﬁ%\'}%ﬂ? siliEh lé%g%gg%tvhtgaa Snxture of
cyckrbilem) art(beth)ﬂ faGQ?tdtet (10l tQ BG%hmmjlﬂme)atQ affhict the &g prﬂpOUﬂd as

0 HNI\/R DVBO-d6): 8 124 (d, J = 6.4 He,
ayé'w&gog%4 , 3%6(m 1)H) 421 23 oH), 4.36

(s, 2H), 651(m "1H), 7.12 (d, Hz, 2H), 7.35

i i Aot gl it 1
Hz, 1 H). I\/B ESI (+ve) (Method A): 434 (MeH)',
Préﬁ?f gﬁ cycl pr K o}/)fopgl-mlﬂbro 42r§etﬁ§{mL®ré%l 1-@/Ibenzyl)qumohn 5-

#l uor o- 4- net hy 4-pyra
yloyylagelig B¥idui nol i n- 5- yl oxy] pr opi oni ¢ aC| d F N

A solution of [2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester (0.034 g) in tetrahydrofuran (0.19 mL) and water (0.19
mL) was treated with lithium hydroxide (0.037 g), and the resulting mixture was
stirred at room temperature for 2 hours. The mixture was diluted with water, cooled to
0 °C and acidified by the addition of 1.0 M aqueous hydrochloric acid. The resuiting
precipitate was collected by filtration and dried to afford title compound as a pale pink
solid (0.022 g).

'H NMR (DMSO-d6): & 0.87 (m, 2H), 1.05 (m, 2H), 2.25 (m, 1H), 2.82 (s, 3H), 4.45
(s, 2H), 4.72 (s, 2H), 6.46 (dd, J = 1.8, 2.6 Hz, 1H), 6.77 (dd, J = 4.2, 8.8 Hz, 1H),
7.16 (m, 2H), 7.29 (dd, J = 8.8, 10.1 Hz, 1H), 7.66 (d, J = 1.7 Hz, 1 H), 7.70 (m, 2H),
8.37 (d, J = 2.4 Hz, 1H), 13.10 (br s, 1H).
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O1 OOHN \ /N 30 WO 2008/122784

P 08/ 001201 85 Preparation 48a:
Wo(zg%l%f_%? 3. 1(9{1_“/&1/3%0%/8?1201

2-cyc|opropy|-8-f%yoro-4-rnethyl-
-1 - ylbenzyl)quinolin 5-yI"oxy] propi oni ¢ aci d net hyl
er A mxtu .
MSZ%@WV@ﬂM@W”S 432118}*50 4 Relenfion tige 1 3:5Pazol -1 - yl benz
MSYE%P(%@QMeEho@ -] 4325 M:P1y0 Brbte@lion MWk digmeihhy | f or mani de
, potassium carbonate (0,071 g) and (R)-
2 chloroproplonlc acid methyl ester (0.032 g) was
r cHiBrd2-ilpr Vifieth{Re-(4-pirakoF Byeazyl pplisdin-5-
Exéhé% %? g%luted MAFF&ﬁg?ér g ( ?yand egtraé?zﬁdmﬁth
yl]@?ﬁ?lamdacet ate (3 x 10 nl). The conbi ned extracts
wer e washed saturated aqueous sodium chloride
solution, dried over maggesium sul fate and
concentrated under reducgd o0 Jpressure, Purification
of the residue by colu ghrymat ogr aphy on silica
gel, eluting with am g~f ethyl acetate and
cyclohexane (0:1 to 4,6 ollune) gave title
conmpound as a col ourl es 033 g). Ms: ESI (+ve)
(Met hod B): 460 (MtH) " ,° Reteryion time 4.4 min. 15
Preparati on 48b:
(S?-2-[2-cycl opropyl - 8- fluordlﬂfnethyl 3-(4-pyrazol -
- yl benzyl ) qui nol i n-5-yi oxy] propi onic acid A sol ution

0
Pre{p??agiéﬁ[z CYiahaR rﬂ&}ééfé% @6&&? il BRI basdipkdby PNW@: 3%4-

qui no oXYy] propl oni ¢ Pacid. met
pyras@léwlté@kzglwl@)m“ﬁwl esler ahydr ofuran (0.18 nlL) and
water (0.18 nL) was treated with Iithium hydroxide

(0.018 g), and the resulting m xture was stirred at
A midure tOérﬁp@ﬂ@[O@l@Om@m'ﬁ e (4peazal kylbenzy lRnQligsre 0.1

t
a), tﬂgceh%é‘g’& @?Jéérll(%@ n‘«lﬁ_) Bafr\d tM@cﬁgg%mu@é Q?/ rf%r%@rugroﬁ? glfglé gl%dteEYWﬂh

he
trifhbm@naggfogy@tanamr@g Qi ng{)qu the detBg JpiNturg, was stirred
at SQFEbf'oP?g g&é@%ﬁé 4R & r%t‘netgmﬁe\!rﬁfure?ﬁ)rn@ﬁélﬁsﬂ“héﬁmxture was

concentrat ed under reduced géessure

coeied &7 @ °Ci diluted WEhPRBURPIAIUROYRFICHDN SHITPEET BRTBRRtY )sO*ut'O"
(5. 'ﬂwLN'J\ﬁd(eng&e@ Qith &h@)r&ﬁetﬁ%e %’coﬁ\bﬂﬁd(éﬁra&‘oﬂ)«verd wadhed

wuth sag:rs(tgd agmgous&oggm(@lorgie-sogﬂthn |.qz|ed ﬂerlryaér@swm}_%%@te gnd
corrce]':tr§ted #nBer'éduced pressure to afford title compound as yellow oil (0.075 g).

MS: ESI (+ve) (Method B): 524 (M+H)", Retention time 4.9 min.

Preparation 46b: [8-chloro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyi)quinolin-5-
ylJacetic acid methyl ester

A mixture of triftuoromethanesulfonic acid 8-chloro-2-isopropyl-4-methyl-3-(4-pyrazol-
1-ylbenzyl)quinolin-5-yl ester (0.075 g), tert-butyl-(1-methoxyvinyloxy)dimethylsilane
(0.063 mL), lithium acetate (0.029 g) and tetrahydrofuran (2.0 mL) was purged with
argon for 30 minutes, and then treated with tetrakis(triphenylphosphine)palladium (0)
(0.017 g). The mixture was stirred at 70 °C for four days, cooled to room temperature
and filtered through Celite. The filtrate was concentrated under reduced pressure and
the residue purified by column chromatography on silica gel, eluting with a mixture of
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30 1 H), 6.67 (dd, J = 4.1, 8.8Hz 1H) 717(m

WO%H%A;%!S?S (dfj 7‘]71 z(gmg 2%5 18H§7 (d. J - 2 %éf&BilOfS/OOIZOE

, 13.2 (br s, 1 H. M SI (+ve) (I\/lethod A): 446
(I\/H—|)', Retention tine 12.0 mn. Biol ogical Methods
cyclgberapapod siiy! atetathé10:hincis bm wolymey toraie Hle(qoynpignceas pale

ng the followi ng biological test nethods
yeﬂ{a\gﬁg?‘e )ne their ability to displace PG2 fromthe
CRTH2 receptor ENO 2008/122784 PCT/ GB2008/ 001201 86

f ' | t f t I
VSRR (UPRRlER L () ORI e SR, 2 ol &

cell system adlbliaand Sindin Assaf 5 The receptor

. 3,855 . - " il ) -
ProBy Ao i B oo R e s Pl O B Paihn-5
yilagd@icridranganese chloride, 0.01 % BSA] and 1 nM
[ 3H] - PGD2 ( Amer sham Bi osci ences UK Ltd). Ligands are
added in assay buffer containing a constant anount
A ofohDivBO ¢f1 8-thyoro@isensppyl-FanethyBr(Adyragot ylbenzyhayingin-5-

yl]aUgﬂc%ndlme/W’yesgé? rg Plfn t%&ﬂo&rﬁgﬂy rSPWvgﬂrezﬁ@éjwuth 1f0 M

non- speci ermne usi n

aquenhsahtbhe‘dhme( @hgm)(o 3ilraandethp ryaing rmmreegvaq piirred at
rooﬁwe ém&e@tmér 1 Caix Séa ¢ eglg\)e W@S@éé” Qorw{}ﬁtr% Hénder reduced

or are i1 nc

prew and therpHSRiudRshigst Ryribe additinn @q 1 M@ggequﬁmdgqq:awﬂc acid
(3. ChF Bt yas dhthcB8 it régr»a"”agét?gee M@%Z%hﬁ%e@%éms

s at roomt enper at ure.
washetledthewhtuiatied gauevscodivert ehloride 1soitipn qm dried over magnesium

sul@%gﬁéls REAOas RIAVES uﬁé’&%&&eﬁ Eiﬂ% ure érﬁi FRRaHN purified

ue is determn usi ngﬁ I nt dose response
by prepeativenraarseinbase HPWCt Blulingswith a mgumfpﬂfiam'tfd? |ami WEHET

-S86 i Excel
(S B b R B B o BE LS B0 2R oo
determne a Ki value for the test conpound using the
1 f
o R FUSals FaLR 0% TRy etel, S SIS Mpoaes
2HY, 2086Ms, BERES o, 7(H), 7101 My@. @sz@waaa@ J Ao dzntH).
7.73BRIE 1l R, 7 P8 RERMY, 317820y 87 KEPHCS 9a$t<@nj 2l Hz,

vqu fyonlc
1HhEnbranes (3 5 pg) expressing the CRTH2 receptor are

I t I inat 30 C
M§prE§P¢1@% mjjld{%l )oﬁﬁoﬁﬁwwg%@%g%@g}ncem ration)
and GIP (10pM final concentration). The assay
Exaipiél | ONS gt € t heg)inelliRidprofyis-fidro-4-methyi-3-(4-pyrazol-i-

yibenzyl)quinolin-5-yloxy]propionic acid
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m nutes at 300 C, followed by addition of [35S]-GIPyS

(Q,.J final concentration). The assay pla '
Woszﬁ%%%sgnd i ncubat ed for g m nutes at 30C. ﬁ?f?ﬂ%@i}’%@ml

SPA beads (Anersham Bi os i ences, UK) are added to a

final concentration of 1.5ng/well 30 and the plate
Prepaeation and ABubat edSFai2-aoloprapyt &fiearodenethyifh@-pyrazol-1-

& Qo ; » 000g f 10m t

SRS T B riodo T Y B et ect ea on
M crobeta scintillation counter (Perkin El ner).
- g 1.0 | of . ] , ok o

A SRR O, nak LERYEs PG R E piRion 8 Beliz DALREIn--o
(O.Q@h@oNerlmelthytfwmmi@Qa(Q-&mL), polesgun catbgnatei@.0at @) and (R)-
. i ' togs, '
2t S5 ol SRlpr R0 o) Was ol bd BRG0P L rof DRty g e
mixienepoam doaled tey 0t e dittied gwithr wetsr (40 &y aandogxtragied with ethyi

ac%%l%ﬁé 3ﬁ§§§‘§f Pﬁg&@%@ R Were %Zst@d@aﬂﬂét‘églalqﬁ&ftﬁgsbaihm

C ) anpl es above were teste
chi@mieHgolutian, olrieg aver iagoesigm BifateRrGTesreentiated jupden reduced

p@3FRLPERRL A5 FRRNE o DEnFEIRRNALTph opSHes %0t
witk eampltere of lethyt angtetenand EydBtangriee(011 knd:6aby volase) gavetitle
cerﬁﬁo&ddhs%dl "E§?°‘@yn§§|9@adi ol i gand bi ndi ng assay, and

e conpound O 2 had an 1C50 val ue of 6.3
nMin that assay. WO 2008/ 122784 PC / G1L12008100t 201

M %S@h@‘egﬁ{ietﬂnq @: Qm%d F@B‘ter{tﬁfi WHedr.4 thln OF @

phar mac 1 cal Ty pt'able salt thereof: 5 R N Ra
"X ROR3i R oOH/ Y Y wherein: 10 R is

Pré@rﬁ%ﬁn or G¥gno; (S)-2-[2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxy]propionic acid

A solution of (S)-2-[2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-
5-yloxy]propionic acid methyl ester (0.033 g) in tetrahydrofuran (0.18 mL) and water
(0.18 mL) was treated with lithium hydroxide (0.018 g), and the resulting mixture was
stirred at room temperature for 4 hours. The mixture was cooled to 0 °C, diluted with
water (10 mL) and acidified by the addition of 1.0 M aqueous hydrochloric acid. The
mixture was extracted with ethyl acetate and the combined extracts were dried over
magnesium sulfate and concentrated under reduced pressure to afford title
compound as a yellow solid (0.023 g).

'H NMR (DMSO-d6): § 0.88 (m, 2H), 1.05 (m, 2H), 1.54 (d, J = 6.9 Hz, 3H), 2.26 (m,
1H), 2.80 (s, 3H), 4.45 (s, 2H), 4.93 (q, J = 6.7 Hz, 1H), 6.47 (dd, J = 1.8, 2.6 Hz,
1H), 6.67 (dd, J = 4.1, 8.8 Hz, 1H), 7.17 (m, 2H), 7.28 (dd, J = 8.8, 10.1 Hz, 1H), 7.66
(d, J = 1.6 Hz, 1H), 7.71 (m, 2H), 8.37 (d, J = 2.6 Hz, 1H), 13.2 (br s, 1H).

MS: ESI (+ve) (Method A): 446 (M+H)*, Retention time 12.0 min.

Biological Methods
Compounds of the invention of formula (1) were tested using the following biological

test methods to determine their ability to displace PGD, from the CRTH2 receptor
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R2 is ?:ydrogen or nmethyl; R3 and R4 are independently

- 1- Csal kyl or C3- CchcI oal kyl, the | at
Wof%"sﬁllz%@‘bs bei ng optional | substi t ut ed by %éﬁ{}piq\ﬁ:@poelzm

hal ogen atons; R5 is hydrdgen or hal ogen; R6 is

Cl- Csal kyl or Ca-C6cycl oal kyl, either of which bein %1
andofar i togialabijitysish SmtBGQﬁl@d thigy fupplionab effests 1o G attofenCRTH2

S-, or -0-; one of Yand Y' is
recﬁé‘%aﬁwﬁf}' éég’gt her is ORG, -C(=O)R, NRBSCRR6 or

a 25 heterocycl ic group sel ected fromfuran
Raéigii i ALY e oxazol e, thiazole, im dazol e,
soxazoul e, isothiazole, 1,2, 3-oxadiazole,
Thel:e@e@teohnadmgae!say, is peBomnedon adiingt yblemefai 289 ath, binding buffer

bR s 28, B 15 Bkl ok 0 050 an

nM [i3H]iRG e AmeystiadaBiongenqey MKrL’dD ridgangis rese indlded in assay buffer

conbgf GBI R IO PRl S
usmxy’:)s’ct byt \umlrnes olRM8OtiR dzéaty@nﬁerandg@n*spegmfm?dlmls@?ﬁfmmed
usifdh R o upiTe, A, (Gfu e Fiurfeh, BREolS' GARY MeRTCool
meMﬁa&\@@&Bﬁzag)smmm@Bﬁeammmzeptoszareu ahauaied awithnd.5 mg

AR Yoo B3h KRk 88 L RFELYPBBERALHASH cRisoRRELOK

Ltd):aﬂdimal rmylwé]nﬂhl(a‘t@@ for amuun@mmn keyhpeCiQERBRYNG [HIWPGD; is

det\Mg}e(g n\.ésm@r %mg}pcrgé?:} g%f‘glﬁ@g: &mds s ﬂﬁl&?fﬁ" 50%’(\3&3&%@1 Sﬁ'ﬂer)

CoWCa@&iue iRdEeNTed)dng a RIS Hesy) mspongeizg(ved) dudicate

wsttﬁ& §€mb§‘>§ gf_npo@@ %rb% '1820 a&ﬁﬁ%ﬁé gegormed using Excel

and?)k(C(:t-OflbIbR’)ﬂ) andvitiés ealoe X uaed tRetermaing red Kp salue ien fre test
a yl, either of which being
Corg%?uggﬁghﬁ);hegggsagp g?ed u%ﬁégk(ne or nore hal ogen at ons;
or Ax and RY when attached to the sane nitrogen atom

Qj%@ﬁyclic amno ring; 10 R7 is C, -Csalkyl or

tytl oal kyl either of which being optionally
Thé WiTtybt Adsagl nsbxbemmed an anfira vblamegef R0t mhsassay bifee (YOMM

HEBES! Gith 19 o W0 et D9OBHL "WeClhol wbelibe il comso
condeeegneard kaptsehsaitad 164 pnvolirab.dgeman embrypnic kidney (HEK)
o i Y SOLSHR USSR S0l i e
compdgids tfort £50miyatdde@ Copriamde eddlmro@‘é?ﬁlai @ﬁBM flmqumgntratlon)
ang GTP (10uM final concentration). The assay solutions are then incubated for 30

minutes at 30° C, followed by addition of [**S]-GTPYS (0.1nM final concentration).
The assay plate is than shaken and incubated for 5 minutes at 30°C. Finally, SPA

beads (Amersham Biosciences, UK) are added to a final concentration of 1.5mg/well
and the plate shaken and incubated for 30 minute at 30° C. The sealed plate is
centrifuged at 1000g for 10mins at 300C and the bound [*S]-GTPYS is detected on
Microbeta scintillation counter (Perkin Elmer). Compound ICs, value is determined
using a 6-point dose response curve in duplicate with a semi-log compound dilution
series. ICs, calculations are performed using Excel and XLfit (Microsoft), and this
value is used to determine a Ki value for the test compound using the Cheng-Prusoff
equation.



C6al koxy optionally substituted by one or nore
hal ogen at ons; C, - Csal kyl - O CH2-

WO&?QS%g%Mw O CH(RX) - and Cl- Ceal kyl - O O( R RAYT/CP#08/001201
whi ch the C -Ceal kyl pant®is optionally substituted
by one or nDre hal ogen atons; NH2C(=0)-; RxNHC(=0)-;
RxAYNC( =0) -; RXRYNS(=0)2-; RXNHS(=0)2-; NHQS(:O)Z-;
\H? - ﬁ 't°; RXRYN-; 20 RXS(=0)2-; RxC(=0O -;

pRAitdl SR RS(=0) 2NRY-: RXC(=O) NH and

RxC( =O) N(RY) ; wherein Rx and RY are independently

Corgﬂ?qr@ﬁéql@{t)\}e gmc%ﬁ ﬁﬁ%d 8 ektﬁéte% it htehéﬁ‘g‘ﬁ% dﬂ%l@g?@%ln@%g

nor e
andPGTRYS amdtionalas¥ags deddribed eﬁoxleotﬁef‘@mundmalt hagdfsatairas

forma cyclic amno ring, and 25 Re is € P
of g5 Waa kN IohotEas sy e GHPRPI, TeromPRERLP X 4 Jpd o
1c5%t9égﬂn§ opg,h'rmmm thy cmﬁaufouézﬁ@ Bmﬁgl@ssap 47T Be Ranpoew of

onmpound as clainmed in claiml wherein R

Exargplé Rined @ndeso valle ob6.33% in that@g$f¥ound as cl aimed in

claim1 or claim2 wherein one of R3 and R4 is

net hyl, ethyl or isopropyl, and the other is nethyl

or difluoromethoxy. 4. A conpound as clainmed in any

of the preceding clains wherein Xis -CH2-. 35 5. A

conpound as clained in claiml wherein R is chloro

or fluoro, R2 is hydrogen or nmethyl, R3 is nethyl or

di f 1 uoronet hoxy, R4 is ethyl, isopropyl or

di f 1 uoronet hoxy, R5 is hydrogen, fluoro or chloro,

one of Y and Y' is hydrogen and WO 20081122784

PCTI GB2008/ 001201 90 the other is pyrimdin-2-yl,

pyrazol -1-yl, pyrazol-3-yl, pyrazol-4-yl,

i m dazol -1-yi, imdazol-2-yi, thiazol-2-y,

oxazol -2-yl or isoxazol-4-yl, any of which nay be

optionally substituted by one or nore substituents

sel ected fromfluoro, chloro cyano nethyl, ethyl,

i sopropyl, trifuoromethyl, difluoronethyl,

cycl opropyl, hydroxy, nethoxy, 5 ethoxy, ispropoxy,

di fl uoronmet hoxy, trifluoromethoxy, Z-O CH2-,

Z-OCH(Rx)- and Z- O C(RxRY)-, NH2C(=0 -; RxNHC(=0)

RXR ' NC(=0) RXAYNS(=0)2 RxNHS(=0)2 NH2S(=0)z-; NH2-;

RXNH. ; RXRYN-; RxS(=0 z-; RxC(=0 -; RxS(=0 2NH;

RxS(=0) 2NRY-; RXC(=O NH and RxC(=O) N(RY) ; wherein Z

is selected fromnethyl, ethyl, isopropyl,

trifuoronethyl, difluoronethyl, and cycl opropyl, and

Rx and RY are 10 i ndependently nethyl, ethyl,

i sopropyl, trifuoromethyl, difluoronethyl, or

cycl opropyl, or Rx and RY when attached to the sane

nitrogen atom form a norpholino, piperidinyl, or

pi perazinyl ring, the latter being optionally

N-substituted by nethyl, ethyl, isopropyl or

cycl opropyl .
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15 6. A conmpound as clainmed in claiml1l which is the
\Noiﬁgh§£&4°f.a”y of the Exanples herein. 7. fbnagﬂmwmnmn
phariaceuti cal conposi tiop conprising a conpound as
clainmed in any of the préeceding clains, in adm xture
with a pharmaceutically acceptable carrier or 20
exci pient. 8. The use of a conpound as clained in any
L&kl @aime 1 to 6 in therapy. 9. The use of a conpound
as clainmed in any of clains 1 to 6 in the treatnent
of 25 conditions responsive to nodul ati on of CRTH2
1. T €CRPLABo R WrihMia (3 8r a Pramideedtically ddceplabRrdalt @fereof:
conditions responsive to nodul ati on of CRTH2
receptor activity, conprising admnistering to a
patient suffering sugh disease an effective anount
of a conmpound as claljnmed, in_any of clains 1 to 6. 30
11. The use as cl ai Pain19, or a method as
claimed in claim1l in the conditionis
sel ected from ast hma; onic obstrMctive pul monary
di sease, rhinitry, all &Pgi & ai rway syndrome, and
al l ergi c rhinobrondhitis. 5 The use as cl ai ned
inclaim9, or a d as~¢cFo d in claim 10,
wherein the condition is selected from psoriasis,
at opi ¢ and non-at opi c dermatitis Crohn's disease,
ul cerative colitis, and irritable bowel disease.

wherein:
R' is halogen or cyano;
R? is hydrogen or methy;

R® and R* are independently -OR®, Ci-Cealkyl or Cs-Cecycloalkyl, the latter two
groups being optionally substituted by one or more halogen atoms;

R® is hydrogen or halogen;

RS is C,-Cealkyl or Ca-Cecycloalkyl, either of which being optionally substituted by one
or more halogen atoms;

X is -CHy-, -S-, or -0-;

one of Y and Y' is hydrogen and the other is OR®, -C(=O)R’, NR®SO.R’® or a
heterocyclic group selected from furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-thiadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine
and 1,3,5-triazine any of which may be optionally substituted by one or more
substituents selected from halogen; cyano; C,-Cealkyl optionally substituted by one
or more halogen atoms; Cs-Cecycloalkyl optionally substituted by one or more
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halogen atoms; hydroxy; C,-Cealkoxy optionally substituted by one or more halogen
atoms; C,-Cealkyl-O-CHy-, C-Cealkyl-O-CH(RY)- and C;-Caalkyl-O-C(R*R")- in which
the C;-Csalkyl part is optionally substituted by one or more halogen atoms;
NH,C(=0)-; R*NHC(=0)-; R*R'NC(=0)-; R*RYNS(=0),-; R*NHS(=0)z-; NHzS(=0)z-;
NH; R'NH-; R*R'N-; R*S(=0); R*C(=0)-; R*S(=0)NH-; R*S(=0),NR"-;
R*C(=O)NH- and R*C(=O)N(R")-; wherein R*and R" are independently C,-C,alkyl or
Cs-Cecycloalkyl, either of which being optionally substituted by one or more halogen
atoms; or R* and R" when attached to the same nitrogen atom form a cyclic amino
ring;

R is C;-Cealkyl or Cs-Cecycloalkyl either of which being optionally substituted by one
or more halogen atoms; or phenyl or monocyclic heteroaryl having 5 or 6 ring atoms,
optionally substituted by one or more substituents independently selected from
halogen; cyano; C,-Csalkyl optionally substituted by one or more halogen atoms; Cs-
Cs cycloalkyl optionally substituted by one or more halogen atoms; hydroxy; Cs- |
Csalkoxy optionally substituted by one or more halogen atoms; C;-Csalkyl-O-CHo-,
Cy-Cealkyl-O-CH(R®)- and Ci-Cealkyl-O-C(R*RY)- in which the C;-Cealkyl part is
optionally substituted by one or more halogen atoms; NH:C(=O)-; R*NHC(=0)~;
R*R'NC(=0)-; R*R'NS(=0); R*NHS(=0)z; NHzS(=0)z; NHr; R*NH-; R'R'N-;
R*S(=0); R*C(=0); R*S(=0),NH-; R*S(=0).NR'-; R*C(=O)NH-  and
R*C(=0)N(R")-; wherein R* and R" are independently C,-Cjalkyl or Cs-Cecycloalkyt,
either of which being optionally substituted by one or more halogen atoms; or R* and
RY when attached to the same nitrogen atom form a cyclic amino ring; and

R® is hydrogen, C-Csalkyl or C3-Cecycloalkyl, the latter two groups being optionally
substituted by one or more halogen atoms.

2. A compound as claimed in claim 1 wherein R' is fiuoro or chioro.

3. A compound as claimed in claim 1 or claim 2 wherein one of R® and R* is
methyl, ethyl or isopropyl, and the other is methyl or difluoromethoxy.

4. A compound as claimed in any of the preceding claims wherein X is ~CHj-.
5. A compound as claimed in claim 1 wherein R' is chloro or fluoro, R? is

hydrogen or methyi, R® is methyl or difluoromethoxy, R* is ethyl, isopropyl or
difluoromethoxy, R® is hydrogen, fluoro or chloro, one of Y and Y' is hydrogen and
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the other is pyrimidin-2-yl, pyrazol-i-yl, pyrazol-3-yl, pyrazol-4-yl, imidazol-1-yi,
imidazol-2-yl, thiazol-2-yl, oxazol-2-yl or isoxazol-4-yl, any of which may be optionally
substituted by one or more substituents selected from fluoro, chloro cyano methyl,
ethyl, isopropyl, trifuoromethyl, difluoromethyl, cyclopropyl, hydroxy, methoxy,
ethoxy, ispropoxy, diflucromethoxy, trifluoromethoxy, 2-0-CHy-, Z-O-CH(R%)- and Z-
O-C(R*R")-, NH.C(=0)-; R"NHC(=0)-; R"R"NC(=0)-; R"R"NS(=0)z-; RXNHS(=0)2-;
NH,S(=0)s; NHp; R*NH-; R*R'N-; R*S(=0)r; R'C(=0) R*S(=0)NH-;
R*S(=0).NR"-; R*C(=O)NH- and R*C(=0)N(R")-; wherein Z is selected from methyl,
ethyl, isopropyl, trifuoromethyl, difluoromethyl, and cyclopropyl, and R* and R" are
independently methyl, ethyl, isopropyl, trifuoromethyl, difluoromethyl, or cyclopropyl,
or BX and RY when attached to the same nitrogen atom form a morpholino,
piperidinyl, or piperazinyl ring, the latter being optionally N-substituted by methyi,
ethyl, isopropyl or cyclopropyl.

6. A compound as claimed in claim 1 which is the subject of any of the
Examples herein.

7. A pharmaceutical composition comprising a compound as claimed in any of
the preceding claims, in admixture with a pharmaceutically acceptable carrier or

excipient.
8. The use of a compound as claimed in any of claims 1 to 6 in therapy.
9. The use of a compound as claimed in any of claims 1 to 6 in the treatment of

conditions responsive to modulation of CRTH2 receptor activity.

10. A method of treatment of conditions responsive to modulation of CRTH2
receptor activity, comprising administering to a patient suffering such disease an
effective amount of a compound as claimed in any of claims 1 to 6.

11.  The use as claimed in claim 9, or a method as claimed in claim 10, wherein
the condition is selected from asthma, chronic obstructive pulmonary disease,
rhinitis, allergic airway syndrome, and allergic rhinobronchitis.

12. The use as claimed in claim 9, or a method as claimed in claim 10, wherein
the condition is selected from psoriasis, atopic and non-atopic dermatitis Crohn’s
disease, ulcerative colitis, and irritable bowel disease.



