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2 ani nol -1, 2, 3, 4-tetrahydr o- 9H car bazol e- 9- pr opanoi c
acid), a dual CRTH2 and thronboxane A2 receptor
ant agoni st, has been shown to attenuate these
responses (Sugi noto et al; J. Pharmacol. Exp. Ther.,
2003, 305, 347-352; Takeshita et al; op. cit.). The
s 29pR/A2284 of PGD2 both to enhance al |l er gi ¢ PCT/GB2008/001201
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cantino] € 28, e ahygroribbearsazotelepaprici L), an - dudlad&dH2 and
r
RHJOH]EQ:@%’ AS Pe%b&QPﬁHtédoﬁns\aﬂgﬁ P&?\ show® + e@été tr%’t;__ ?onses

Ines I n response en C nge ani
ugjmoto gt a Mn%macol Fp2Thet. 680034385, 45§52 | ﬁk%ﬁa%ﬂ ?tl"’(')rPP
eeﬁggenﬁw petbitiaROMPED S béth a6l AR algrgibiinflamneitiba 86 indbee an

"}ﬁ%it rr%égl%ga%s b%sﬁ%gééﬁg%g dvg;'n(fc% én%pﬂa{é ﬂan?de’mc rhice

eoveg emsslng RGiH| syathassRMibitaaio athaneedcpuimenaty gedingphilia and
619&!3&@9 Rivbis 3f thit cytokinBs MdesHoRse toRMér %é@@alléﬁgeQFJﬁm et al; J.

o, 4ob> 5%, PONBH A0S bikiahhishSTimhell ez

oﬁgpelstsaanhame teug)igeaidt respranse ORSEASitisadt mige I(}$F8|'I st atay Imepueol.,

Vajosa k£ :%9@%4' ﬁs ra‘@ rexéd*eao&siyeaws@tcmmzdh Sause a
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f3hseases med S¥3D22p1413306), phenoxyacetic
aci dS 25 (W2007/ 062678 WDZOO?/ 062773; W2006/ 125596;

VB8R 3R R L BE A Y3OLAI Sens rave been
veesothed 0aapBles inslyde: insolearalic asidt (VHe2092/068G82 DYLRPORTHAEE67;
Tivo2006/0824 19  { WOROGE/G94815; 2 CWDAT0E/0#4L60; N  CWORCHSGA9114;
F’Wb%éﬁ&oﬁ% Usaﬁéﬁﬁﬁ{a’#’haf %6%?6&/61@#?1 HOVWb%me%aoz

npounds W't h resent | nventi

cbﬁ%@%@&"ﬁlve WO0044q07851t; i onW%PQ%mg%h t h‘é’%@ﬁ%’&‘?ﬂe
t piRbed/sa7ebs; ch wozbéaaproahes WoeooFoes0as pecwbeoodmawrs

gwgggéée@fz f%ggeg@ﬁkﬂﬁe%fﬁg: @@&B%é{ﬂ%ar rmceu CAgP{'ig?"nes

36VR2006/08t67de s c USBPOH61$8; t heWpRO@Atqoéﬂ A ‘6’@2%‘2%99@0%
f (oPobH0355)3; WOZooR/na2EMBE ER143638d; EPALIR806)APheRoB@tdtic acids

URGO5RYi0e2678;  WO2007/062773;  WO2006/125596;  WO2006/125593;
WO2006/056752; ~ WO2005/115382;  WO2005/105727;  WO2005/018529;
W02004/089885; W0O2004/089884) and phenylacetic acids (W02004/058164).

The quinoline template is é common one in compounds proposed for use as
pharmaceuticals. However the compounds with which the present invention is
concerned have a substitution pattem 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 (l) or a pharmaceutically acceptable salt thereof:



WO 2008/ 122784PCT/ GB2008/ 001201 . 3 wherein: 51:11 is
hal ogen or cyano; R2 is hydrogen or nethyl; R3
and R4 are independently -OW Cl1-C6al kyl or
C3-Cbeycl oal kyl, the latter two 10 groups being
optionally substituted by one or nore hal ogen atons;
90 ps/pHogen or hal ogen; R8 i s Cl- CoRCK$B208%/001201
C3- C6eycl oal kyl, either of 3which being optionally

- substituted by one 15 or nore hal ogen atons; X is
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-CH2-, -S-, or -0-; on® of Y and Y' is hydrogen and
the other is OR6, -(( HR8S02R6 or a 20

het erocyclic group s ed{from furan, thiophene,
pyrrol e, oxazol e, thiafolhe txi dazol g, pyrazole

i soxazol e, iSOthiaﬁ%ﬁfo 1R/2, 3k oxadi azol e,

1, 2, 4- oxadi azole, 1 4- ox§ g e, furazan,
1,2,3-triazole, 1,72, ¥~} 2, 3-t hi adi azol e,
1,2, 5-thi adi azole, 1, 3,4-thiagdiazole, tetrazole,
pyri di ne, pyridazine, pyrimdine, pyrazine,
1,2,4-triazine and 1, 3,5-triazine any of which my be
ORhéramal |y substituted by one or nore 25 substituents
sel ected from hal ogen; cyano; Cl1-C6al kyl optionally
substituted by one or nore hal ogen atons;

CB! Edwlpgéroaricyario; opt i onal |y substituted by one or nore
hal ogen at ons; hydroxy; Cl-C6al koxy optionally
substituted by one or nore hal ogen atons;
cf-@é‘deRW‘-%"{aﬂiﬂli, Cl - C6al kyl -O- CH(Rx) - and

G - Cbal ky1l-0-C(RxXRY)- in which the Cl-C6al kyl part is

Ol L P e O s o S
RANHEY Dey@ontionlpsybstytod by appor mazs Rglegeh RIGRRH.
RxS(=0)2-; Rxc(.0)_; Rx S(=0)2NH; RxS(=0)2NRY-;

R&E(T =0) N(RY) -; wherein Ax and RY are
indéﬁ&%’w@gﬁ?’;”q’c‘i "Caal kyl or C3- C6cycl oal kyl, either of

whi ch being optionally substituted by one or nore
h #® @&0® FCalky 6 C,-Ofcydialigt) dittél olirdsh birigaptieailyt substieedsiaynane

”io%{}.%%magpgli},,fngrm a cyclic amno ring;
X is -CHz-, -S-, 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, pyrézole, 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; Ci-Cgcycloalkyl optionally ‘substituted by one or more
halogen atoms; hydroxy; C;-Cealkoxy optionally substituted by one or more halogen
atoms; C;-Csalkyl-O-CH,-, C,-Cealkyl-O-CH(R®)- and C,-Csalkyl-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*RYNC(=0)-; R*RNS(=0),-; R*NHS(=0)z-; NH;S(=0)>~;
NHz-; R*NH-; R*R'N-; R*S(=0)s; R*C(=0)-; R*S(=O);NH-; R*S(=O).NR'-;
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5 R7 is Cl-C6al kyl or C3-Cé6cycl oal kyl either of which
bei ng optionally substituted by one or nore hal ogen
atons; or phenyl or nonocyclic heteroaryl having 5 or
6 ring atonms, optionally substituted by one or nore
substituent independently sel ected from hal ogen;
B2908/122784 Coal kyl optional |y substituted byP@iieB29¢8/001201
m)re hal ogen atoms; C3- 104Cg cycl oal kyl optionally
%tltuted by one or nore hal ogep at onrs; hydrohé; Cl-
(K@Y épﬁﬂ a@)wﬂéuwﬁfetﬂuﬂ@ﬁ By atsriedependepteChdaligen
aCé’U&yclcg CiHek ¥l wiitHbéing o @bﬂfs‘ﬁﬂate‘a B} mommgen

o tem&rf’é%"@&g&%he? %aewv@ﬁéafs? Migpes 00T doite Bt anino

NHRC( =0) - ; RKNHC(=0) -;  RKRYNC(=0) - ;- RkRYNS(=0) 2- ;
RxNHS( =0) 2- ; NHZS( =0)2-: NH2-; RXNH: RXRYN-: 15

RX =0)2-; : 0)ZNH- RXS(lAQg ZNRY
R Coreglio! o 1o Grlejoatiynitheryot whigh boie opYagall Atbetiteghty one
| orcreqre halegen ayonis] ommhw)dr monodydic Geteyuaryd having 5 ord firgeatoms,

W&}t%ﬁ‘au esluB&utLﬁé’& 'b? %lx' ¥r Me?ts\%éﬂu%gtt t&gc;géﬁgerﬁlg {BRecfed_trom

nPQ"P?@ge‘Wa%ﬂ &mcﬁ%'fviw%t'oewlswest'yfﬁdrky ane 9gF momme‘m@tom Cs-
hszgimg:enyl dpliertafiyaskitystitutisd 633 okéb ol for hiiyden atbfis;! WidiaRy; c1
Ikgg)p&ﬂ‘gnﬁlg 'sﬂ%)ngﬂéd %Pgrll %( @H@Sﬁa? égrz E)n{a%}ég{/ esa#&fo
pfieﬁewkaslcp pﬂ(ﬁ(’vreamob ﬁmcgalkv&@r@@"ﬂ*w i voie thm@dﬁ&"&é paana
se;btwaéuessubémnapsy oh8Yor l'Rbre 'l en hdn®s; INH.CRO): R*RBIctd-;

h I@ 'i's coﬁgé’fmeﬁm‘a %Lg’gz opﬁf onﬁ\*a IFBN

aﬁoﬁ(#ﬂ)e- | | RE(=Phc| 8D diHer erfP8(=NRLt s R*C(=O)NH-  "and
PARKGOIN@EY).; Wh@rl'éﬁ‘ufﬁmé?ﬁlﬁ”' é?@idd&pe%@%l?@‘@&ky‘f’ aJ Cascecycloalkyl
/V om%h % a’m H‘gﬁ% es of su % %E
bRfAEh ReE opRnaty URty n‘E’\ecS’ﬁ”ﬁ%e G Y
merramelmdm tha sameg OitrpgaNAtor3 Brm Adyclic emmlneo:tand e over
the DP receptor. A second aspect of the invention is

(Y ' ieSE e SRl MR 4 b S
nwhsﬁta'edbymeoirnwremmeam for use in the treatnent

of conditions responsive to nmodul ation of CRTH2

C 0 act i a . method of treatnment
SRR poingms hatieveTaox be RishRad b 0T eradts: Nvoudes,
I bysieqies) andisdivatest thereafoAmy ieterenge Aelginningluding thg cadnsaherein, to
p%hssund§ w‘mﬁ %’icﬂ Gné HvBntidh W asHRefEar e&l‘«&gﬁdo\aﬁdsa&qummaotuy

npound forpula (1) T1ned

26’6%3}“5?2'%?’8'2@@9568'2&5‘8? fi‘tﬁ PB"'%W*@&“@P“‘&B%PWQF}QG
r ealto OMOXides, bhydrates] anddalvates of suCREédi@pauedept or activity
i ncl ude :

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 (I) in
therapy; (ii) 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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asthma, rhinitis, allergic airway syndrome, allergic
rhi nobronchitis, bronchitis, chronic obstructive

pul nonary di sease (COPD), nasal polyposis,

sarcoidosis, farmer's lung, 5 fibroid lung, cystic
fibrosis, chronic cough, conjunctivitis, atopic

EQ pes/122784, Al zhei mer' s di sease, anyotrophi ECT/@B2p84]01201
sclerosis, AIDS denentia cénplex, Huntington's

di sease, frontotenporal denentia, Lewy body denenti a,
vascul ar denentia, Cuillain-Barre syndrone, chronic

%Wlégé@%%ﬁlﬂlo@}dﬁé}ghé vt ABRIHBR Bﬁéh’l’h{z mééﬁtbrfm include

| th
RGOl G140t iy AR g o PRsSneBe BEpG choni
dgigatmelvapulmnm disezsec(CRRD) MasalipplyposisChiBcoidasisirtarmer's lung,
T8 e, il frobSUIRhE! Godth! Nl SRS bt

t
spon sease, bursit arpal tunne
S aitvii)ai:d dFSﬁ??rean@fBX%P@h'%d%é'ra' oﬁ°§€%§§e A'@ﬁoﬁwn%n"a. semRlex,
UHGtingtoh'y edisaké, t iréntotelapdiait Garyentia,t sty fbthe riembitial ascular

{mén%geﬁ&llﬁt%%arzeﬁﬁrgﬂ a&r%ri’i‘c d sﬁ it ﬁé gblyrg@bﬁoneurophathy

eoar st eonecro
aMJNOF@'l motoRdieupatgy, 1 glexspativo W@J“(Plee éé‘?ﬁoﬁ'é &heeRhalemysyitis,

Séériéﬁd:éi:géﬂt@ c&@b@lépdﬁgmratl& OfHde enephblyehties , CRSf trauma,
tLssue I.S

o AT BT o PRt corbyls, PSPl aets Dissase
niesitis, i @rp(ap dﬂny'ﬁlywdtoﬂ‘@ crélmmatﬂw bowelj digeasgyobrohn’s disease,
2?'8&5%0‘%%2%?%“%%%3 eEMEQ%ng@ggdmﬁﬁsﬁﬁﬁ CribrHéfoia,
VPSR 31 e P ce oSt srntva, Bt Beers
f syridiome, (rmeewmtns)l. safcaidasis, i sslerc@@imap ejograyis Syndehmensoft
fﬁ&ﬁésdls%@t 'ﬁlll@h@ﬁ‘ééaséesféh&mt@ rp%?i'fé‘"?f ;ﬁ&io%ﬁ ?g\ﬁggﬂbsrs
. BprBblosse oo ol sl Wb, SO
wlupbs edrtherhatosus, systeannt lugus enghemateses (RIE) dyre | giabatas.ineghridie
§+ddf‘onfe0 E;Iohﬁﬁ:l&né&ﬁﬁ@%hteod‘nd%ﬁ&ﬂmenéi h&n@@ Qoé?r%ﬁuﬁ# Rlstitie

39¥RTF !ﬂ‘r:eg/V”B’P’“&I P30S iePP%PW?Gbr'B‘?i‘EWI“t 'F%e’f“?g'b F‘J“&% ngthe heart,
atingrat reiection efter drangplaptatiensnend grafsve@ius nstslisdassease,
ulcerative colitis, and irritable bowel disease are

ot her speC|f|c condltlons where the present conpounds
EGWRS(-dNSSOPPLRHS JYith which theyjnventionAs ?%‘F?'Beda%' B &trpany ofvalde
| for éhet reatmend oBagttivea, Iwhoeia tobstaictivecpybosiatyl disease munitis |angg|a

3QMmP SyHarhn®y, §r05||@r6|@ rﬁlh%broﬂcﬂm@d%dﬁak’i& € aitbik Narld pion- atopic

phar maceut | cal acce carrier. or excl
Tewmaﬁta el %Q'Sﬁaaséd “'ﬁ ptiveFolitsp and iitgble Peseic%eaww ‘other
Wageciic noralitansiwlierathe presttgempound$ mag have partidd@arattilitai ght
or branched chain alkyl radical having froma to b
carbon atons. Thus when a is 1 and b is 6, for
ef(\aWﬁP ASPRQh of  tBe AYERany i§ed RFEE"P%FF”“CQE FR}PWSHQ’bICB’ﬁWS'"g a
i sarppoupy bf formaltly lin adnsigttretwith,a sraemdnsttidally dccbptabyé carrier or
n'e%?d?én’(.' and n-hexyl. WD 2008/ 122784PCT/ GB2008/ 001201

Terminology

As used herein, the term “(C,-Cp)alkyl” wherein a and b are integers refers to a
straight or branched chain alkyl 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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As used herein the termncarbocyclic refers to an
optionally substituted nono-, bi- or tricyclic radica
having up to 16 ring atons, all of which are carbon,
and i ncludes aryl and cycloal kyl. 5 As used herein the
term"cycloal kyr refers to an optionally substituted
Nh29e3/12R718¢ sat ur at ed carbocyclic radi cal haRGTHgBA98HH1201
3-6 carbon atons and incl udes, for exanple,

cycl opropyl, cyclobutyl, cyclopentyl cyclohexyl

cycl oheptyl and cycl ooctyl. 10As used herein the
URSIUsdld! hfel'efi‘djthé ?ernm ca'i‘lEdéklcllc'r r%fe?d'@ aﬁ% tﬂ)ﬂal@psrugélﬂﬁéq Mono-, bi- or

substit g_@ - |c car bocyc

2 gy edonidanea e PR oAt B St e GArRat, Py Ees ary
mambayylodlkyt. car bocyclic aromatic rings which are
directly linked by a coval ent bond. Aryl radicals may
have, for exanple, from6 to 14 ring carbon atons,
pAELEAdIArGIN fheotems “gysloaliy’crefasvle an entignally |substitutest morocksiic

aﬁatbral’edddaﬂﬁdcﬁcharredlcd’l emaying feinp Izaemxchrbam Chtétad taay | inclddes Afor
u e n | eter er.s
- SR BRIProbl oyl BB RS SRR Eftebiv il G Rock
aromati c radlcal cont ai ni ng one or nore heteroatons

S ﬂé ﬁﬁ&@réu‘ e uﬁqudﬁhélﬂ@rnﬁ) "arfN@terd el éﬂldd?)‘ﬁor‘a'ﬂﬁi s@lidted MdnBY

B 55 R SRS e b gt Rl rtind g
| mnmchbycadvomtmafamgm ririge mdhich lard disscthalinked by covaldnt bond.
r af :faa.bas Aaf havy, %F‘L‘J(amﬂﬁae Réhis e Y 'nng (t.dflﬁt*ll atorﬁ@ Wé‘fé%lw from

Dl R ghson s st S B dcaitars st pabevyand napth.

~
LJ

pyrazol yl, oxazolyl, benzoxazolyl, |soxazolyl
bgg Gée?ﬁ’ﬁ@éﬁ’ltﬁé' uan§lFﬁE@ 'té’h?lo'hé(tbmaﬁlf" 'rél‘érglt a optlonally subs‘ntuted
benztri azol I adi azol yl , oxadl azo P

P ar-Srclic PR ARl SaiyRINRG ongr mare helaisatopns Solectod
i ficiolSyIN amdOj ardhincludds. radiéals\Bavirgeado [saecremonddyélic rings, or one

UBGEH Ghdrlobyft Flﬁgf Bhd B ﬁlﬁ&‘ﬁ%&l; QA lﬁ){% wHidh arQ %‘iﬁé«@%@éay by a

or heteroc¥c I¢c' 1nclud é
afRYglent borg: Mystative of syeh frdlicals aé?] ﬂ‘&rﬂ'eynv'st}mmeﬂav@ld
npyt®ly), bimidazolyl r | benyimidazolylon {hhzomat | menehidizeld]  isothiazolyl,

Ceéﬁzébtﬂfa%iyl Orifyré%l O824t eUeﬂ?JxQ %ygﬂon&p ‘JE@{QO%ZOM

, s consistin
SN 000 DGR
hpyrienidiad, pyridarinylCtriairg/l, @aeigl aad indgzdiyi.nked t o anot her such
radi cal or to a -nonocyclic carbocyclic radical.
Illustrative of such radicals are pyrrolyl, furanyl,

t Af e¥ipA | hIPiBe fNediuAgyalifigdnitermz Ghejgrocyelaalisd| or | “heterocyclyl® or
| Seleptodliy! inclubésateteydarylt bd actined clogle, apy rlﬁé@ﬂlﬂén means an

pX&tioﬁéllQ%hbﬁtIRXJdr rﬁl)r} di B J)r tn-@%ﬁrhé Fﬂ) d' nx‘l %c rggnﬁélcontam%ng one or

b@ﬁzef umarﬁ?qoms ﬁgﬁﬂeﬁniwm S s'tﬁ)@&'ﬂo@y |and @ rerQuRP crepeistiph | of a
nﬁlgﬁbéyﬁlﬁ @dn@pogﬂhe Frdlcal cdhtalningond o vt &iel heteBloRsTAHILR is
a C L. Mm, a0 oups , . .

SRS traid RedbdtRn sadlBt or 1 4 muwewin sagpagtc radcal,
sldiesillafl\reeaf isacht raglicalsnarexpyriolyl, viivaoyh, thienglc ipesdiny,h nidazoiph,

" SxeRS tiébﬁéolylastr@&sl i ethiddRzéy W?éz% iy *SE; ugds?réy:i‘ Lﬂgﬁa%myl

SRt ol JRSRHG DO Bt SIS, Bormny,
( @kar@6) mbkagblyl, doeokimihko, medlietidiadybranyl, diybnodiysyphenyl,
hdlemiad dda-stEithisy yroupEr capt o, mer capt o( C1- .
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n b% )ém? e
or
“hbgle r(tﬁ‘a't’%h% fiyerpe E'PE‘& 1do ARIRO), G "&‘Pfoﬁmy's Wb‘?@ﬁ’ﬁﬂ'@&y nitro,

5 ©6)al kyl, (Cl-Co6)alkylthio, phenyl, rmnocycl I C
heteroaryl having 5 or 6 ring atons, haI o (including
fluoro, bronmo and chloro), trifl uororrethyl
trifluoronmethoxy, nitro, nitrile (-CN), oxo, -COOH,

- COORA, -CORA, -SC2RA, -CONH2, -SO2NH2, - CONHRA,
-VBO20®BIRA784- CONRARB, - SO2NRARB, - NH2, - NHRA, PCNRARP$/001201
- O00ONH2, - OCONHRA , - OCONRARB, - NHCORA, - NHCOORA,

- NRBCOORA, - NHSO2CRA, - NRBSO20H, 10

- Nmmmause Bp4CTREHIn, the pERIERONIMhich-iNIGCMBIHIRBlerm [$RPEIOtHABS

_'QW y RioietyN R&Gﬂ\lﬁféﬁﬁ% WY Rﬁhatﬂ:d 16 B’ €ompatlble
i nde

d t Cl-C6 I I
pﬁ%nﬁﬁ‘ﬁgntg] ﬁ%n%fc ich dn @%aﬂsyﬁwcb@r@u&iﬁrﬁaﬁnéc Lakyl
I cycipakylp (€,-CoalkdRp, hpdoRB whery(Gi-Caalkg,d nteccaploe nsacapto(C:-
eﬁmm ghéwn rﬁﬂowc WhtbidadyAdvi Ag' 3 bP85iRg Urorms,

cont al ni"'ng

baitrmg( -ONY;, Pl GTOH, -CPORAT IaiRY SO, R, PEONH, mﬂzNHz -CONHR",

BN PCBREAE O NORE 5L OGP 8 p ARonHR?

onal oné t'he &going
n&_@mm lEenNH@QﬁJwHC@QHJsé@ %@Bl nN|t|$@QPer MRPSQIQH:

i nmqs@@nm@mgu Inmoonﬂpl HEONHA? QIRACONHIHE ANSICONRYR®

oS PR RRRR oot A6 it MaRbBPL 40l Lo

s aydaalkyiniphenyb 2s eoneoydic hatsarcmvcttlalgrounrdaaamg $19ué dng aterss, or R*
€ afid ns wﬁ!émanaem t0 meae%mewnoaxmateeﬁl R&Sfornfth hﬁé wmetnsﬁc.ﬁég;en

h)?f]? g5 %1 é’@s torW tOHtIQ?F@’aW@Iwg%eE ﬁ%leroatoms selectgcp from kll Oor

NSn(Hxhlylble@-bglngcmmph@lnym Ipiperidimyl, piperizinyl, 4-methylpiperizinyl, and

t Eétr%ﬁmd%ﬁ’@mh ﬂtl))ﬁé'fkﬁ&ﬂﬂ@ﬁthﬁﬁgbe bePdi e YofdGoing substituent
Sl ne hyl" pi peridi ne di benzyl am ne and

t B€YP¥-ke. Specific salts with bases include the

benzat hi ne, cal cium diol am ne, neglum ne, ol am ne,

PALR3&d HeTbin APl Qi ﬁ&%eg "Bhsé LayRh hasd Asieh %n@ biHternary

sal ts. Those conpounds I nventi on V\,h

ba-lISc GeFROYNSS et Bp '§Ve"F'?ﬂ: I"‘t',?lﬂ‘ e pifitiamge iR Mme aff"lsy '"C'“d'"g
apb@macdulically atdeptabletshitd, mith paseiscsualt hsl aikalemetal rwydtdxldes e.g.
h\é&hm aan (boﬂa%‘snﬁ’rﬁ h%tHr%Qnd@sS at]ééﬁr{eogi}{ho&bﬁi ¥]dr <% odgcfhm
acl ds, urjc acl nitric acl osphori ¢
aE’P’d’"hﬁ'a’ 'E‘E%“"'F'Pﬁ‘é‘yd’&h'aeﬁm“f’h °Eﬂa@‘&rﬂ’ﬁ'§esa"c$ d‘é"‘@"‘é‘ -D-gluggmine,
achdline tris{tydtoayrmeathyl)amnoimetianef Lharginine, Lrysing| &;etihpiperidine,
; %ibb%lahﬁreuﬁ% kel iike. %@&M?é%ﬁsc‘wt BA fclude t ¢ benzathine, calcium,

| Uenes honi ¢, "benzoi c, nzenesun
g Idlﬁ’{aﬁ}‘ﬁecmeQ'ﬁ’E'PF'(P'a"ﬂ'i‘Fd pﬂ‘ﬁ?ﬁ%’l‘ |P£°°§EE? &gd'a'ﬁdrwam'n@@nd zinc
V\saitse Those aompounds obthiednvestich whicht e ibasiy camfoonisalts, giciding.
a : i i e
C%ﬁ%%g%g?allg%g{ﬁp%g Qfgs I_“F‘gt_%gs?i;amé ds )égn‘%tﬁ hg?rohallc acids
b EHFervlydrockiprin & hydreBromicadifisnadrhurie ﬂ'a@ dhilriq agid o1 phasghoric
nagia @hd YHedike, Sand v lordanlcedtits k. go with sc&tf:ptaﬂéressminic, fumaric,
3&%({12%12@6‘ (séa {Y %l £§i@' %dﬁr%n?% 0051 f( E'l c{QI‘r"c.!;:n%glglphonic benzoic,
etbﬁ@m@esynf@gm SM@F&C dé@@) apd smﬁnF’GJWaﬁ@%s) and deg HkenWhers a

( Gompsling vorRainya REhRArBfbrium acceptable counter-ions may be,

78 20Q
i eg‘f"aé cHorpes §°m'$%ﬁ fﬂ'é?eésmeﬁawﬁ'éqntaf?s Qe UGdtes.
médigenesuiforiatesar dasyigtes)s ucapatisylates Xnaphfhelete$,5-disulfonates  or
p n%aﬁ’éﬁbqqgﬁf&ﬁl@ LRS- SQUﬂ)nBQE) le'dl.%ﬁatem%ﬁr'lem 5.BRuHERE Tor

g‘guaterna annDnlun1s§fC|es bal ances

Ruddinionia pydr-sliphaten)e sHhipnaleion (3 W&PW%'SU“O"aws)
conpound has no net charge. 5 Salts are discussed in

t he "Handbook of Pharnmaceutical Salts. Properties,

sel ection and use", P. Heinrich Stahl & Camlle G
Wernmut h, Wl ey-VCH 2002. Conpounds with which the
invention is concerned may exist in one or nore 10
stereoi soneric form because of the presence of
asynnetrlc atons or rotatlonal restrlctlons and |n

S -, - o o I "
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20 prodrug of a conpound of formula (1) may be
convertible by hydrolysis in vivo to the parent

nol ecul e. Suitable esters of conpounds of forrmula (I)
are for exanple acetates, citrates, |actates,
tartrates, nmalonates, oxal ates, salicyl ates,

. Wpi9pssIaMes, succi nates, fumarates, mal eat eRCT/GB2008/001201

nmet hyl ene- bi s- 8- hydr oxynaphBt hoat es, genti sates,
i sethionates, di-p-toluoyltartrates,
nihoRRNRtesu RpHaSt eiatess tiariatess Uaralenamesylate maleates, malates,

bﬁﬁé@iﬁsbﬁc@h&@ﬁtﬁﬁfoa&st PlatitafiacdeR iRt £ the like; wherem the
cI ohe I sula?)hhamat es and. gg’l gat es, Eﬁ‘ ng es of ester
”3?98‘ YRAOYHE SPIYs fjees. theypharm GRitigaly acceptatie

M;{ltabch tmghq cotp@und a8 no BéSchargs. used i n herein,

references to the conpounds of fornula (I) are neant
to also include the prodrug forms. 30 The vari ables
roaliRare giscussedin the ‘KaRbopk pPhaTERceiiFabSas: BiRRerbes pelpetion
t drel usely Priéinrich Stame& Camilie @. Wensdth, Wiley\e0H, 2002.
characteristics are currently. preferred, in any
conpati bl e conbination, in the conpounds (1) defined
aBefRouNds \mith OFfugh the7BUEPE (B2OTRITEY 1@y egistRin pre or more

?:std'éﬁimbrieffomtdwéusem tieg ﬁ;eg%c@rcﬁ! asPAmpne Geis! ¥r rotational
rre

BB ot if Slon SAGRLSR oSt o4 bl bt wahistimerd it Rpn

f$ter99qmmtsem at ggeh Gjawl mre of @erat@pawpere with Y 4rfS sterecniemisyry

Ofit dsaf:ﬁ uar@rrewl Thé CRvémibe Y fcRaddVan duek exAHBhés and

AR iSRS Co) Ly croalkyl - of a group

-0OR6; wherein R6 is Cl-C6al kyl, for exanple nethyl,
etpound oftne |ﬁfenh§rpm Q‘pa‘{dpropfléiE Iche@ be Q@ﬁ\h‘isﬂr&d’ as pr?drugs,

haI ﬁ%enasﬁ??f?fes eci a ﬁuth \”’H'%l“']%a%\?m pﬁ/Foncerngd Pl Qg
(st “’9"*’9‘@“"”""9“ fim comeainiel io vya: bppraidic oreahsi|(e.y. by

p%ﬂ' éls' 6édu0119n Bﬁdxﬂﬂﬁ’d?ﬁqoeéjconﬁﬁﬁﬁﬁdf ?dnlnﬁlaf(lb LF%F é)@lﬁ'rpf‘e%n ester

f;:%c fInsclamee 0|mer'13h

|H9%’H9P %?P@UB offgmutaleay; ke Geayasikte by vgfq'xﬂs in yivetorth
opdrent mgecliel | Suitateresstecsk pf componndee of ¢minoldi (e are sfoo fexartiyse
| fRseidsl eiftatBd, Ihéat@§ rﬁflltratek S@QS%' oxdAMES, Q:Qﬁc?még prgﬁlonat?s,

di f | uor onet hoxy, R3 di f 1 uor onet h ox¥
13pgcindtes, typarates Smal@gtes d’nethw Rig-B-tydsoxynaph ogtep,,ygﬁngﬁaéqﬁ
aisethibintespt heirp-lokioyi@dvatesC( ThgthihesiiptbhQidfl6  @thafesulphonates,

hggn%r%gymgte%x B-lt’c;?\ilen%uj &h@@atgse &&Q&%\m& r{;h%Lon(%Eelﬁ o%‘r ogumates
aP@mpies 165 R‘Pdm@F are\iRes80 9936 RH d eff- - R@nwe,berre@rng Metab.
eRéy/| 1987 -18) B79. FB-uged Pylerein) refer@Bites 16 Ithetdbfrtpoén%)& formula (1)

CYE KB Yo b HRDRARR s 11 {1 O oMet YT o

cyclo or cycl ohexyl; and 111 IS
nethyl ethyI n- or iso-propyl, n-, sec, or

teﬁavakaigmyd R'- nﬁyn,lggp(, Ry y! di f 1 uor onet hyl

of st PRl b P 7 Bl e Maseaictiase
esuireptlyepreterred,on amy rcompétibfel cambination, om ¢he corapoonds (I) defined

2ade:hyl, ethyl, trifluoromethyl, difluoronethyl  or
cycl opropyl; and R8 is hydrogen or nethyl.

R' is halogen, such as fluoro, chloro or bromo. Presently fluoro and chloro are
preferred.
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Het erocyclic rings selected fromfuran, thiophene,
pyrrol e, oxazole, thiazole, imdazole, pyrazole,
i soxazol e, isothiazole, 1,2, 3-oxadiazole,
1, 2, 4-oxadi azole, 1, 3,4- 30 oxadiazole, furazan,
1,2,3-triazole, 1,2,4-triazole, 1,2, 3-thiadiazol e,
WQ2088/1R184di azol e, 1, 3, 4-thi adi azol e, t et r aPGl/€B2008/001201
pyri di ne, pyridazine, pyri®idine, pyrazine,

4-triazine and 1, 3,5-triazine, any of which may be
oBt'?BHdo{Pqe)’/‘%U‘Sg‘b’ﬁtut ed by one or nore substituents
i ndependently selected from for exanple fluoro,

c Hl’ ‘ ord @ﬁ%en&@ttlgpbc?aﬁ%hﬁr exa dﬁr rln&R)é OJM PX Or iso-propyl;

di f uor one uor
sl oty Rl halogsmetepiyesDacially Etugm@ceﬂ@) Cyr C@tkleSQrzoayample
Efrl?ﬂhﬂ)%m&h yior diiiddbethft @j&ce)cmkyp)‘& exarhplgld:?él dpyl, fully or

et hons) i st e 2 L o

swb@rblas%s isf C@uatsyu frl sexample [Teethyhvethyli omncomisp-prapylofully or
C pArRANY RAISgédhteli Oéswéuéily GldrinBRAMS - dgﬂﬁ*n qbﬁbx&%aueltrﬁuusﬂahew or

gfrdlfhlf'qlﬁgéﬁgt %{;jcy% yi go(rh%amﬁes (‘}g‘f‘%@ﬂw oF mfy P partially

dhélbgmatecteéﬂ)eo@ly fibririatedh(eHCe)gyeivalkPl. fl supreDerobodirénty of, the
ol?leen(ﬁgn Xnéj‘BidF‘l3 and B* E?ﬁl{tﬂg %Fetﬁ{l]daﬁchtﬂfe %gﬂ%? s diffioromethoxy. In

rimdin-2- razo
%‘Pﬁ’z (gmbgdlgmpnts, ﬂ{) e d'l“’e'it'%ﬂl [ Fh LEVAY '5°£"°§HY' cyclopropyl, or
t biflactarhetRoxy) andm?&zdmuoameihow or, met@zol - 4-yl, any of

whi ch may be optionally substituted by one or nore
substituents selected fromfluoro, chloro cyano
n¥tigiydHz 6187 -Oi sopropyl, trifuoronethyl,
difluoronethyl cycl opropyl, hydroxy, thoxy, thoxy,

685 %Eé)qndzqi fscﬁ@@)gﬁtang (Y}Xezo%grc% IOI%;‘KH( ®ora
RQWE@) groupaityagcdetingd in reiatiopnig fermuta (). ﬁ*ﬂp@? ﬁ.and Y'
Nbﬂﬁgn&hﬁmgehlld?ea RXNH, RxRyN.; Rxs( 0) 2_; Rxc (=0).-
Ol 7 n

o) St XA RN o 3 B
t PT tﬁﬁ‘@%’n@ﬁl‘i’?@ﬂ'dﬂ'#@[ﬂﬂ%ﬁ‘bt"ﬁ'y?m’“a‘ﬁﬂ @ W‘F'Qﬂﬁ‘PRYb?YC’ODSPFM' or
ReycihexyRéna RE slnﬁulkweﬂﬁe AL dryisoxmbdyy, In-, seé, by tert- bluﬁll cyclopropyl,
' ﬁﬂ{?&&ﬁ&h 1, twld éilr%(meotr %%1 | q:' EIJ:;%{’ gcﬁélg%{ntgl ?hca/clohlqrgl all
npmtloe@txrfmatsyhst#%ﬂrma fﬁ‘of—"ﬁ‘ﬁt@leb ﬁae Opunwr Pt flyase,, chigiro, cyano,
piriedyiR 2thily triflubro@ethiih aiftlcadrbéhyl RE cpdbpeddlk @R®RP Ys hydrogen or
N-m% stitut ed by methyl, ethyl, isopropyl or
cycl opropyl . Speci fic conmpounds with which the
invention is concerned include those of the 20Exanpl es

hﬁé@}d&yclianﬂwgﬁhﬁlé%e%hc@Jrﬂ:d{ RRpRINe 2 PlyRols, 2bkdrole, thiazole,

o et e

i pxadiagolefuiagang d2cetriagole, A2 -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).-, EtNHS(—O)z , EtNH-, Et;N-, MeS(=0),-,
+-BuC(=0)-, EtS(=0).NH-, EtS(—O)zNMe and MeC(=0)NH-.
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25 CRTH2 receptor antagonists, and are useful in the
treatment of di seases which benefit from such
nodul ati on. Exanpl es of such diseases are referred to-
above, and include asthma, COPD, rhinitis, allergic
airway syndrone, and bronchitis. It wll be understood
WR00% R8s peci fi c dose | evel for any parti cCROTAEB2008/001201
patient will depend 30 upoW a variety of factors
including the activity of the specific compound

enpl oyed, the age, body wei ght, general health, sex,
domd parﬁdunse sOﬁcla&dmf RbMpdURLS enthenm&\ﬁoroéonadmamcaﬁwbmnug I

r dr_u tign. t he sev
@'t"ﬁhe pa %\e%rh | ése(g’s',oggdrl? f}goﬁn'sqﬂgmg?%r bR s
cmethmndlﬂw@mtmm B iethyk. isoproeyi oy dikiorelnehowy, ﬂi i§ Inydsegen,

ORioRY dFichIBR, @ae alvl éHdGIahs l‘i){dl'o'gbn aﬁ@thb %m@eel;byﬁrﬁidmlztm thRazol-
0ose ran

O TS 7O (e o FBre b e G ST O
aibwxazol-490 anyjofpydichiupyihechptioraily$ibstitited byremenar mor@Substituents
Oseibbteld b %D&Ut chRrdTOcyBAS  Methyll CdthyeX ?éHaJoSylo tﬁfuor\%?ethyl
%? 12§W8 /GBZOOS/ 01201 11 to 10 ngy
S@r & oRIeRY! dydreyy. regth weeta?wefsprf oY dif'vorﬁwhw
nefessmthoxy,0 BLLCHSS agas-Co(R*S dend hes&d(m’rnvt -S |Nm2¢3(em$
RRER(= h X R
gongqr n%— ® ﬁ%%oépd@ﬁgﬁggowwg%gg% r};{,% ac% on ki'x NH'
NG S e IR RS20 AeSlo@uMBl: RGO
PRTPED)N(RYS-; whbrainl 3/ iscsictel SiorrmkRyIC ORIP Bbbrosy) QrIfGBdbmbﬂhyl,
'&nJoFb%ve %Sfcm@&b&ﬁ S ndC%\QSaglr:gF? %rggmg&’?%emgf %”M e%tnyu
|§?grqpcy| tnfqgrorgqtryl,,qlf@orlgmegm grrcyplogrgpyj,tqr(ﬁq ang RY when attached _
SR BaM® Rirogeraitbmt (Srmi B CnérpHitind, sipekifihyl Obrapiperazinyi fnng, the
n n for
i Bl b Nt ied By b SR eoBloBR Lo B o™
blndlng agents, for exanple syrup, acaci a, gelatln '

SSpelifit @bmpdunag amaNiHich B iPINYoH I%yl:onﬁyrﬁécpﬁdcﬂeél%ose of the

L%){a%:n?uruesn pr%m © @{Tgkarma UII aﬁ ac?ep&%fc Fﬂp %ftg%:{e ﬁ){qﬁes or

| spvates thereot.f or exanpl e magnesn um stearate, talc,
polyethylene gl ycol or silica; disintegrants for

e otato starch, or acceptable wetting agents
ég,ﬁ?o 'g")ﬁsJodl um lauryl sulfate. The tablets nay be
cAnmeationgd abexso i ergnrogndsewitfowbichdhe inendiam is nontemed lare

pbmmme@uptbp athtaéUni%fst laf@ areOoéEfullm Qe deﬂﬁmermaéfaduéeaéb% WiRidh
ueous O

ecih ot mBitron. JSemBin AT Lt 1BSHSES A sSrend tofapayg and
oinclureyastheapEEBR Thinitis.cadlergic diryaysyodrame, dndibronchitis.
reconstitution with water or ot her suitable vehi cle

b P { t

BnlRendstancd ke dheetie poss et Shemtiiie et depep
2(pon exvanpty ®f éagtos mubdlng;y'teannvm;reif khel speeifid congpmend ghployme
Sthé e, 9&1 a\kéléht hé’é”efﬁg %@Qﬁhe @e? Ay ﬁmfe %t SdmBta ! YM?@ of

ag ents, eclt sor bi t an nnnoo eate
a%do'i'H"'%"at'?fb ﬁataah%t@owawqcm@sb'wwn 2 e severity|dfithe wicwﬁé
Odiseape uhdafgoigarpiment lOpimom dose letdlaaitd fﬂaala&reql oF @M UWkill be

o&elterm&' {1)65 ﬁ’rﬁ%‘ ﬁlalS Y& % r%auu% X§ ﬁ're &sgr}a%é@g% q‘?‘tn ‘Iz"n ng%né ﬁ?ltlzﬁ,

reser vat i ves,
p¢a<ﬂp9¢sepamdwltim@mztbﬁtaeg®¢f fromy atiogt QZ‘BH(INJFO about 109 mg per
dieftddf deighiNot Qrhdrina) offeh @\a Uﬁ%ﬁ@hb@ut HOQJ\gﬁbhfr kg Q‘Qﬁ&ﬁﬁhbfé 0.1
For topical application to t skin drug may be
made up into a cream |otion or ointnment. Cream or
oi ntment fornul ati ons which may be used for the drug
are conventional fornulations well known in the art,
for exanple as described in standard
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30 textbooks of pharmaceutics such as the British

Phar macopoei a. The drug may al so be fornul ated for

i nhal ati on, for exanple as a nasal spray, or dry
powder or aerosol inhalers. For delivery by

i nhal ati on, the active conpound is preferably in the
w0 paogf22teitcr oparti cl es. They may be prepar eBCH(B08/001201
variety of 35 techniques, thcl udi ng spray-drying,
freeze-drying and mi cronisation. Aerosol generation
cion10yBg eeIrai i @inglator d¥idedydospsyr O serqihes hangh & sraybe ngeessam

] ®tusaldestgeS s Rsi@y thedel liits MHofmedhsyl zers, preferably

usi ng propellant-driven netered aer osol's or WO

2008/ 122784PCT/ GB2008/ 001201 12 propel l ant-free

adiné rcompownds owithovhiah dhe riiveatibnaist canserpedptayntis drepamgd for

f Qémlﬁ%ﬁémh Ry ah} RhALdraBichPRRH IR pﬁérm@&ﬁ%tlc B erfi’é%\"@?aﬁly
elver%/ssterrs The active in

be
a BRI campositions @) b, in e, K0t BBefse deRAHeS. powoers,
Deraeules, rigzenpes, Higuid edri géi eprepatiations) caiah raat orah togiext], ort bterile
dgﬂgntﬁéps Foh@ lor l@@ ﬁ“ﬁ&ﬁnqye@ ng'cﬁﬁﬂl qgr bﬂ%u %tlﬂ'%nlftratlon

V ant age % uvant Su C
afay be ifatnjt @Osﬂﬂ’%"?@‘am T aﬂ‘ﬁ may 9‘?'1*%’!‘ que'ﬁ'@% excipigntsguch
dta§ wdingdagents; her wediiptd @yruft Beiciar @emmn) NsbRoitdR tra@@canth, or

ﬁp ?&r?@ﬁ C?PEPQ Ufgrd %xz%plé gb{toée ?T@y O,H?,Qef stérgll; nyélgum

reventlon
baje, paditel- QW’GIYF'QQ é@'@ﬁ"@é%@%ﬂt fvhwmpwéniﬁneswmstear ate,

l wrﬁdlytefhyleﬁe edny&a e.oramﬁtr rkﬁﬁnt&\grgﬁt? ﬁbﬁ{e@wtm&m stdarcht or
CO ent| I | ate
C PEBERhE BlRg aBin HieH 38 kb itk bIER, TP RbER AT (Bt

ohceprdingnisomatiodst welh &nawny entdroal marrhmen’mab piarficea el diqeid
Obreﬁ%ﬁbrﬁt &Y bé he&r@p% i, f@gwrﬁple ub&! & $®esfu§ﬂ§|§bh§

nhi nat |

:
T PRI TS RE IS R AL o) PR Tos dpyrocuel o
c crcensdityere rwithd yvates yerh other fSUll@bl% avebigle, beforel aiseyniSdeh diguid

bpepsatidndenay &ntﬁr?.car%mmemmbw S@HOLY ﬁsgenoﬁigcébeﬂ% for

I | d te
TR Pl PP, ST FaluPin, OBREE P b eCSted e
afatsremuisifyikaagentsz fof iexarhpie tecithin, (soebitaru fnasdoleate, or acacia; non-
| ﬁ&kéébé | RARIED! WRILAT MEp | ifciidaN eBibleObifs), Sﬂﬁheﬁﬁmp@ |aﬁwne Noil,

AY- 4). antichol i ner for
Slacipsd pannie 4 B pPBl 68 Sureiheonierie s bty Sty
t abonod:mrmntatlm the ;exdirple pretfyp ho dicey t reinyairaylenzgaRDEr sarbic
| B4 Rink @ dBsired lésﬁve%nau%bmé @fscbmgﬁngcagle&m last; (6)
anti hi stam nes, for exanple selective histamne-1 (H1)
receptor antagoni sts, such as fexofenadi ne,
c iFbi topigal meplichtipndo thei skin, the dagt reay beoinade printosantrearn.sstioneor

agRfheht. Grdah &Soﬁﬁﬁ@ﬁi' Bﬁmﬂ’aftloﬁ’se%kﬁrmafypwﬂsecﬂ %} the drug are
non-sel ective COX-1 / COX-2 I nhjbitors, such

i GeryeRioas fymulalionsyyel kaqyn ip Bip aRdRr exampleiasidess 'Qed @G@ﬁd%{g
C teixtboohsi df pbarohacenfiescsnzh &5 thé Bft)sh Phdeméicepoeiagoni st s, such
as those described in W97/03094 and W97102289; (11)
TACE i nhibitors and I NF-a inhibitors, for exanple

afbe drrgimaye O derauiatedderiyalalion, fo GEAMRIR TR ARSBhEREYA ALMTY

CBEW&YCbraa"wosENﬁhale@epfb.oﬂenvémmo@hﬁlhmh] fheMB4tiRE tbM@Pound is

?réf r?ﬁo)b Flnt?uggfgrg\ g#%}cr& QHICIQ e%%%y r[)?lé'?&%%ed b)h 3‘61"9ty of

néaghriayssi | inglyding: aﬁﬁ@vrqlwﬂgm thﬁrZQ drymc tang,s migresisation.  Aerosol
V\g&:@rétféﬁd:ah %e%&@@%@@s%%r e%@%fr&@@r@%@véﬁidt atomlzers or

6/ 0824 1 I Sts hose describ

HvaINsS izei reSTapy; 190, REpIRBEIERN (HOrIFY: P, o
as t hose described in W2002/42298; (16) nodul ators of
chenoki ne receptor function, for exanple antagonists
of CCR3 and CCR8; (17) conpounds which nodul ate the
action of other 35prostanoid receptors, for exanple a
DP receptor antagonist or a thronboxane A2 antagoni st;
and (18) agents that nodulate Th2 function, such as
PPAR agoni sts
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WD 2008/ 122784PCT/ GB2008/ 001201 13 The weight ratio of
t he conpound of the invention to the second active

i ngredi ent may be varied and will depend upon the
effective dose of each ingredient. Generally, an
effective dose of each will be used. 5 Methods of

- HMOPEERB4 The present invention is al so cobCkeEpR8es/001201

wi th processes for prepari¥Hg the conpounds of this

i nvention. 10 The conpounds of forrmula [I] of the
prreetiart-free administationael misropized astive caEwoungs rftpm, dort example,
Pkt ERsuled ot diteer F iy pewdePBemeRasyBEmand exanpl es,

using appropriate naterials, and are further
exenplified by the follow ng specific exanples.
Mivecaoties jngtedient mhay alsn et drmipstered arepterallg St ai Yevile wetiom.

| tB@peﬂa.ﬁg:bmu &&.&@aﬁ@édae&tﬂaﬁan%eo: t@&u&ﬁa@éﬂb(@éﬁsﬁéﬁh&#

the art can readi repare addi tional oun
ST YRR ASHANACEP IR el P o5 AL SrASEIoNRs
| prbsesvattivet @nd buffering @agent aarpbeedissalved inatig vehislsever, to be
construed as formng the only genus that is considered
as the invention. The exanples further illustrate
detharn ¢osPPeRdsiRRY Qe ptbingd vBh cempauRds efdhip diyaetionof farmala (1]
Poe St prelétiom tand nreathiiens f $rdstdgRedin-fetiiatedadiseaskd. | Thus the

3G K ARIEE 318l AR B L Seciond 1P oreventn

rocesses O repa
par@d@@mgeBGléane@@eﬁ disensee compmsising @ thﬂmm@my etbeppwamunt

Cetng esHsband® bof ghein\lrdhtl&ﬂbﬂ fagnmét (f &id"ohedod dde dtReF therapeutic
conven,e e repar

R SRbena B REAE (¢, Sebirafe ey vih dEpafie o
atormula{ 1l ingludeycvt arst ndtdimited 20: [(1)l dopticostireidei sucly s iptidagne,

r&ﬂ%ﬁi@@t& @Jdééﬂnfd@b |('S %féeﬁsn‘tr{&%cgﬁtﬁru dinfs%r s%éh %éaﬁ%eﬁerol

FpERRBBiaN B, AP o pkoRre FRPHgor (e W’I%%\t Ipyiftriene -

r gagonists sueh asamonteldkast afirvladt beppniekashardeukbtriandbisynthbsis
emmrsesudﬁ%@muwn SRBRE 'iédse)(4)' m.a%uhé}ga tagél% V@Ptexém;gé

npl e, acetone or N, Ndi hyl f or mam
uWH%’Fg'i'%Bd (MRatrecaptar hémla@%ﬂﬁ‘sl oftchs ag al“?'F‘%E’d‘"b u?’°6'ﬁ’ea (5)
pprasgodiestefase-i PDEV)! ihhibitorsipsuch pas adflemitespropt @loimilash (6)

SLRiRistdint (ﬁes b6 u{ﬁ(@ﬁ‘lpl’ersgfécﬁvg hg%erh ﬂﬂ?re%f?tgfi#@%ﬁsts suikjn as

conpoun nvention o or

Vi DeRaine SRR 08) eRamiENei1H) antiussive agents, such as
codeine or dextramorphan; (8) non-selective COX-1 / COX-2 inhibitors, such as
ibuprofen or ketoprofen; (9) COX-2 inhibitors, such as celecoxib and rofecoxib; (10)
VLA-4 antagonists, such as those described in WO97/03094 and W0O97/02289; (11)
TACE inhibitors and TNF-a. inhibitors, for example anti-TNF monoclonal antibodies,

such as Remicade and CDP-870 and TNF receptor immunoglobulin molecules, such
as Enbrel; (12) inhibitors of matrix metalloprotease, for example MMP12; (13) human
neutrophil elastase inhibitors, such as those described in WO2005/026124,
WO02003/053930 and WO06/082412; (14) A2a agonists such as those described in
EP1052264 and EP1241176 (15) A2b antagonists such as those described in
W02002/42298; (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 antégonist or a thromboxane A,
antagonist; and (18) agents that modulate Th2 function, such as PPAR agonists
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I ntermedi ate conpounds of forrmula [I1] may be prepared
by the reaction between an 5 am nophenol of fornula
[IV] and a 1, 3-di carbonyl conmpound of formula [V]. The
reaction may be carried out neat or in the presence of
a suitable dehydrati ng agent, such as pol yphosphoric
O Pos/E2188| uenesuf foni ¢ aci d or net hanesuf f BET/EBXNEI/§1201
I nt ermedi at e conpounds of ftbrmula [I11], [IV] and [V]
are comrercially available or can be prepared by known
met hods. 10 Alternatively, internediate conpounds of

f Wi §ht [rhtlo] of tHd) %n%oﬂncﬁéf ihe |W&B@nlﬁ¥ |thé3§é2:39d a&tE hafstiient

i sopropyl or c epared from
i me@mpﬁw wﬁ H%QS’GH agorbthe PEACHIR %PSP oot qach {peeadient Generally,
canl affettive libsead each wilbbousedom or a

trifluoronethanesul fonyl oxy group, by reaction with an
organonetal lic reagent of formula [VII], wherein Bis
1MethedsphSymibgsisat el y substituted boron, zinc or tin
mr@medeaah@mon’da alsd BéhcERad wittoprotarYesIONpredlAg the XoBBounds
%r |edr\? in the presence of a suitable catalyst

S érHs e aki s(triphenyl phosphi ne) pal | adi um
Conpounds of formula [VII] are commercially avail abl e

thectﬁﬂwpgﬁ‘ndé lof fbﬂ'ﬁtﬁéj [IPM tl@&@ﬁbnﬂﬁ@&fﬁgﬁ can b%%’f@ﬁﬂ?edzaccordmg to
| nt er me rrPoun s of fornul a rei

grdl
P BIOSESh MrpIaBES PRSI SRPIS, U P ORpe materls,
canipe hatberadxedplified byathp Wlbwing spediticEarspiéss Meseover, by utilizing
096¥ SMc&fdré&edesér!gE? Wb ﬁfs@o&!?m% hefeirf, Qﬁé['%f |o?lﬂ|r{a;r9 diclilin

repare rom conpounds of for mul

r@&@ﬁl ‘i‘?ﬁ ’ﬁ%ﬂ)y BEPRE rardF"EQPQ‘ ﬁ°’f‘ﬂ’i’é‘“ﬁr"’r gisthp peesgt '%\"egiﬂnt %’I"%d
diedwiolrieicogpageas iusthited irethe eRdneplesedré asteisaweberniobeaonsirued

0 S A B T il e
affystaistierais ES‘P Piapase ?'h?II“%F Fomppurgschthe BreseqtdvaMtiasthope

-Ofkilled linmtik aar Wi} readilyt Ungleqstaed ¢hat knawin &irhtioas of the conditions and

téﬂoéés%‘.{)%@tﬂfoﬁma C%Pém%wgro%dljrég & g Lo far;geé‘a%)mse

e prepared Trom known conpounds according t
n%ct"PRS’HB‘dsknovm to those skilled in the art. Conpounds
of formula [la], wherein R4 is an al koxy group, such

aéo ,T#JJ"{*% iKY ok JoMR Sﬁag'??@”&oﬁ(?l%duéﬁ hg’(ﬁ %Le%%ﬁ%@ the

rnedl ate conpoun
a{eWIOatqu‘f?eWt‘ iMtRrMEERs FPTPRHIF G RYA Jl] @5% ﬁeﬁ%ab?) alkylating
| &geind ob®rrimal eem]stmdmt ratp LG tepes¢ranatsuitablé Radiag igrodp (for
0 r b .
b, BB 57 RSl O A, 8 et b v
0 !tpaﬁa f'}?@"ﬂl@@ﬁf‘r'é@ﬂefbﬁﬁe{ﬁ'ﬁ@ O'ftl"aﬁhe Preseweﬁéa Basg (for example,
| potagsiadi c&tbbn@te)m@ uaisinert  $owentl| (for [ &tamplRy adetonpr epanad

fa&%}hgl?&?@%i@g)s tIJt el 3 tct §£ nHJie?stLAc{ {I?Lt ?rﬂ% Iegét{ol'l]ls gac’r‘hg}pout on a

coRiseted dymat ['Fbaﬂﬁnp@p[@ta]dewrm@ﬁﬂmrﬂe@r%aﬁ= Epaeiredoimebiainde
Oflesired Eampduhd bflthe iNehediRof lormuldpapstiede ©f fornula [1a],

- wherein R3 is an al koxy group, such as

di fl uor onet hoxy, 10 may conveniently be prepared from
the reaction of aniline of fornmula [ XIV] and a O-

ket oester of formula [XI11], wherein 1113 represents
an appropriate al kyl group, such as nethyl and ethyl,
foll owed by al kylation with chlorodifl uoronethane
(Schenme 4). It is to be understood that if the
reaction is carried out on a protected form of
internmediate [ XIV] an appropriate deprotection step
will be required to obtain the 15desired conpound

[1a].
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[1a]
Scheme 1

Intermediate compounds of formula [} may be prepared by the reaction between an
aminophenol of formula [IV] and a 1,3-dicarbonyl compound of formula [V]. The
reaction may be carried out neat or in the presence of a suitable dehydrating agent,
such as polyphosphoric acid, p-toluenesulfonic acid or methanesulfonic acid.
Intermediate compounds of formula [lll]}, {IV] and [V] are commercially available or
can be prepared by known methods.

Alternatively, intermediate compounds of formula [ll], wherein R* is an alkyl group,
such as isopropyl or cyclopropyl, may be prepared from intermediate compounds of
formula (VI], wherein T is chloro, bromo or iodo atom, or a trifluoromethanesulfonyi-
oxy group, by reaction with an organometallic reagent of formula [VIl}, wherein B 'i,s
an appropriately substituted boron, zinc or tin group (Scheme 2). The reaction may
conveniently be carried out in the presence of a suitable catalyst such as

' tetrakis(triphenylphosphine)palladium. Compounds of formula [VII] are commercially
available or can be prepared by known methods.
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PCT/ GB2008/ 001201 pal] Schene 4 Internedi ate
conpounds of fornmula [XIV] may be prepared from
conpounds of 5 fornula [IV] using nethods descri bed _
above for the preparation of conpounds of fornula [Ia]
frominternmedi ate conpounds of formula [II] (Schene
WO 212884t ers of forrmula [XII11] are known BET/GBRP081201
prepared from known conpouhds accordi ng to nethods

known to those skilled in the art. Schene 5
Alternatiyely, c sof formul g [La], MereinYor
Y' repregent aoeerocycllc gfoup,

conveni y prep red framco mulg [1a],
wher ei n ’ gpresentgdchooro, Brono, or i odo

atom or ca tr| fI uo {'hanesul §pnyl oxy group, by
reaction with an organonetal lic reagent of fornul a

[ XV] wher@&in Het represents a 5- or®p6-nenbered
heteroaryl ring and Mrepresents an appropriately
substitut@d boron, zinc, &in, copper or silicon group

(Schene ¥ reaction ncanveniently be carried
rsence of a it abl e cat alglst such as a
X

out int

pal | adi umico
2008/ 12278% ;008/ 001261“ J@:HS
YI

Y.

v wvn
OH R
Y|
Y
{1 R* = Alkyl
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 [VIII] 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 formuia [XI] by
alkylation with chlorodifluoromethane (Scheme 3). It is to be understood that if the
reaction is carried out on a protected form of intermediate [XI] an appropriate
deprotection step will be required to obtain the desired compound (la].
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exanpl e, tetrakis(triphenyl phosphi ne)pal | adi um or

[1, 1' - bi s(di phenyl phosphi no)
ferrocene] di chl oropal | adi un). Exanples 5The invention
will now be described with reference to the foll ow ng
exanples. It wll be appreciated that the invention is
MNEWPY/ 2B+ by way of exanple only and nodi f i REHGBAA08HP1201
detail nmay be nmade withoutl®eparting fromthe scope of
the invention. NVR spectra were recorded at ambi ent
tenperature using a Varian Unity I nova 10 (400MHz)
spectronnﬂe Mﬁth atri e resonange 5 mm pr obe

spectro Chem catl |.f;t,§, ar e Rxprgssed in ppm
relativ tranmet hy‘? ane. T oL oW ng

abbr evi atlj.o ave been—u&eel—- br br pad 54—ngl et, s
= singl et ubl et , do% do ek, t =
triplet, vt et m—rrultl 1 S

Spectromstry (LCMB) experinents t oedet ek ne retention
times and as®oci ated mass ions were perfornmed using
the foll owiang net hods: Method A: experinents were
performed oQ aM'cronass Platform LCT spectroneter

e _on el ectrospray and single wavel ength
det ¢ct] on using a 20 Higgins Cipeus C18 5

[2)

pm 100 X 3.0 lwrm and a 2 nL / mnute flowrate.
The i nityals sol y' System was 95 % wat er cont ai ni ng
0.1 %formr acid (solvent A) and 5 acetonitrile

cont ai ni Ngyfhelocus,/ 0 formc acid (solvent B) for the
first mnute fol I owed byagradlent up to 5 ' % sol vent
A and 95 ' % sol vent B ov&fh&Me3 next 14 minutes. The
final solvent systemwas held constant for a further 2

n%l’rtngdciate 2!:%,11%?\5&8 foern?JfQ i)(l) mﬁa&t g’e \B?erp?heee{r&t? rcg%go&gs of

ter ositive and

n@@ﬁ'ﬂ'? \,{E"] iagf M8 cusings ﬁ‘ﬁﬁ'&’d%ﬁescﬁﬂ /ab@leoﬂ?é the rragparation  of
dedrissuhdy bf tiiniig [18] HRIAEIRRARYIRNe dodipaurdb@k BImAR (I (SEhéméy -

colum and a 2 nL / mnute flow rate The sol vent
systemwas 95 % solvent A and 5 'Ye solvent B for the
f Cempoundsof faimuia ital, WerdimRi isre @lkpyy group, aunheaﬂd-ﬂsvprc:tr@thgx%

Sﬁhlay esﬂverﬁera%e%'iepérem}dﬁemb r&cwe&f dnliRe Bﬁ%leﬂa m\n h&a-p-
V S con

{ Bétossta? SproBgint PR, BSHRT Y breasus pi APHaRRLe oifp gfbup, suen

cas methyl and ethyls fofigves tyaalkylaticr withimblorasiiflugrofethahe (Scheme 4). It

S»én{thé Iuasérstoaw b fusi@sreéct.ah n&lcsmg@dﬁt ﬁSaP w&ﬁedafaﬁn of

et kv 2, SBhyRerats, Seriptocton sy Wil e reduired o ABtabche

Odesuad!mnmmmzed and pressures of up to 20 bars can
be reached. Two types of vial are available for this
processor, 0.5-2.0 nL and 2.0-5.0 niL.
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WD 2008/ 122784PCT/ GB2008/ 001201 19 Rever se- phase
preparative HPLC purifications were carried out using
Genesis 7 mcron C 18 bonded silica stationary phase
in colums 10 cmin length and 2 cminternal dianeter.
The nobil e phase used was m xtures of acetonitrile and
WEP 2408/82278¢ hot h buffered with 0.1 ')/ 0 viv PCT/GB2008/001201
trifluoroacetic acid or folhic acid) with a flowrate
of 10 nL per mnute and typical gradients of 40 to 90
% organi c no |f|er ramee up over 30“{0H40 m nut es.
Fractions c |ﬁ|ngth requi red pr o P(ldentlfled
by LC-M5 an Si S) we ool ed, the L, c fraction

renoved by ewapor at iqe+t?, d ,the™r eqaioni 9 _laqueous
fraction Iygphilised, t S(etheflnal ct. 10
Exanpl el: Glfluorometh Xy-2-eth - f | uof0¥3- (4- pyra

zol -1-yl benz%? ) quinolin-5-yloxy]acefic actd 15
Preparation Ta: (3-ani d8?4-fl uoropheno¥) acetic acid
met hyl ester 3-Anmgno-4-fluorophenol (3.0 g) was added
to a stirred sus w o of sodi um hydride (60 %in
oil, 0.94 g) in (yrrethylformamde(so nm) at 0 C
and the resulting mixture was warnmed to room
ten‘peraturefoF 8 nf S. The nixture was cooled to
0 C treated w bro @tlc acid nethyl ester (3.3 -
g), and then sti rgsed aty room tenperature for 2 hours.
The m xture was et d with dilute aqueous anmoni um
chloride sol ution"and extracted with et hyl acetate.
The conbi ned extracts weSehemeshed with saturated -
aqueous sodi um chl oride solution, dried over nagnesi um
25 sulfate and the sol vent renoved under reduced
pintecaggiye geampeynds A i'yAuB Y Ylemak 8F AARPAFRP Qo (FRppounds of
c forrouta {1V} peindh yrethndss désicatzedgatioye &irube pgpavatdm @t aompbunds of
gfonm& 8o, ﬂke?rhé&?&t@ @&h.&@n&s anemtﬁﬁdtﬂ?ni (s%ﬁ&ﬁ@ﬁ)e Keedtefd of
5orm%i@) Wl]mk?m%%ram be gr)e gomI v?n gg %ng a%pbdmg to
, 8.8

S5méthoddxmown tdthbse sBilléDin reitart. J : 3.1

N R 4
> N\ R
P X = x
R2 o) R + M—Het —_— R o o
R® /R
o) Y' o o 1
2’ Y Lo Y
R Y
[ta] [xv] (1a] Y or Y1 = Het
Scheme §

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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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
(MtH) +, Retention tine 2.5 mn. WO

2008/ 122784PCT/ GB2008/ 001201 20 Preparation Ib:

3- 0x0- 2- (4- pyrazol - 1-yl benzyl ) pent anoi ¢ aci d et hyl

N0 WP/ BYspensi on of potassi umtert - but oxi HE/GRROEPOY1
in tetrahydrofuran (40 nL)at 0 C was treated with a
m xture of tert-butanol (2.0 nlL) and 3-oxopentanoic
example, ettptakisgrighepyphosphinedpaiadium o tlhd' W%@enecnvlﬁf@sphm)
fgno;ggdé!?ﬁ:hmaﬁduﬁ yed at 0 C for 45 mnutes. The m xture
was then treated with a sol ution of

1- (4- brononet hyl phenyl ) - 1H pyrazole (1.0 g) in
Exahpteshydr of uran (10 nl), and stirred at 0 C for 2

THE WHvantior WAl rg?m)(ﬁéj %cr‘ﬂ%ﬁ ﬁhlré#h%ﬂcé’\!ottﬁe Méviahg examples. It will

concentrate under reduced pressure and '
be happresiatedy hat the é{B’F'é‘l?"\/\Ft‘FFSE‘EWI by, W& o9f coxatmple ewmﬁqed
nexdification st detdilenayde medie withdut deating freoh tiddscapeiefdhesingmtionm
chloride solution, dried over magnesi um sul fate and
,then concentrated under reduced pressure. Purification
I NM spactsa wsreerewd%atmﬁb'%\hfemm@gg? Hping a ofarian Vivdngya) |
(#doMHzN§pedirdnhetér vm'h>d teple rasbnarige b olre pribe spavtrometal IChemical

grjis? 5’%59%}@%9%3'3 k +Ve lﬁ?%qgf?%n@lsﬂg%i&ﬁﬁﬁémw évrag (91363
haveneees usedybns p,bg:pé,sgpgﬁebﬁ 5 singlet, d = doublet, dd = double doublet, t

=[t3pl&t@¥hua3tef Imlomattigle@x0- 3- (4- pyrazol - 1-yl benzyl)-1, 4-d
i hydroqui nol i n-5- yloxy]acetic acid nethyl ester 20 A

sol ution of (3-am no-4-fluorophenoxy)acetic acid

Mass Bpéctremetny (LCHIS) 2xpglimgnts| todietexming retention times and associated

rhefbs RNE AR peﬂfor)ﬂeb%@rﬁ%hﬂaﬂ&lﬁﬁﬁ@ fietoasi d ethyl ester (0.63
g) in 1,4-dioxane (20 nL) was added to pol yphosphoric
acid (3 g) at 100 C, and the resulting m xture was
Meithadr A8 @xperimeRB verd perfotrBechenua Micrarhass iPlatform ECTspectiernéterd

vr.ﬁt,rﬁemh.bﬁ ERBIrGspkyand %Hglét\ﬁ’éjleréh%ch u:r?ésar nn @Btebtih r@ﬁg\ed
W e Cco | ne e I

Wb Glerds oG hoe 0 x AT mbabmpans &2 0b i rimiein shes

igitidl solvemh systemiwash@m%dvater gonteioing frd fh éxinigracidsdiventA) andé
s’réglg?r&nrue\efaﬁa.hﬁaaw&rd fdrmré%dr(mﬁﬁ@b f&rtﬁéﬁwrmnae ehIbRE by
RO I R VR SAGH ANt B oyes st P mitutes e
fmalsole™ systeraiva® held tortstast foomfodoer@ nfiutdd g). 30 MS: ESI

(+ve) (Method B): 435 (MtH)+, Retention tine 2.9 mn.
Preparation |d:

Yethesi B SXBRUTRIHWKS Potemag Pna Mictogiass Blafiormp\& spesirometsy
vathzpokilivpuarialeigative yidroelgdtrasmray andaisliS)/ Diedehgrrayaietegtiondsing a

ﬁﬂfﬁ&ﬂ"%&f&%na} f:18(2) 30 x 4.6 mm ¢ Iumn and a 2 mL / mrnute flow rate The
uor o- 4- oxo- 3- (4-

-d
Soot SHATIURS P B YOk Bl FEeHErcB g reb GPA s 7
fgowedl,biy-ad gramtiefitydpl r Sresrsateen{ AGandi95, %psoivastss wwer 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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carbonate (0.18 g) and acetic acid

chl orodi fl uoronet hyl ester (0.27 nL) was stirred at

WO 2008/ 122784PCT/ GB20081001201 21 80 C for 6 hours.
The m xture was cooled to roomtenperature, diluted
with water and extracted wth ethyl acetate. The

B EA8¢xt ract s were washed with sat ur at eBCHEBROG/§1201
sodi um chl oride solution, #ied over magnesium sul fate
and concentrated under reduced pressure. Purification
of the residue by colum chromat ography on 5silica

g ®eyersd-pHase prepatalivea HRLE tpuriicaténscyerk aankd oot asitg @ehydis 7

. . 5 . . +
L& ARG RO B e 195 F gl 40 e
1@'@@% Sliametesn The.mobile phase used was mixtures of acetonitrile and water
[ footh buffe@uavit Dhio% YAriftioRiabetiB-atid WP foPmid atidy Wi RAcW rale ofl10

benzyl ) quinolin- 5-yl.o [ cid A solution of

C Ly it i, o3 B N BF 56 Lot 40, Bitenl il e v g
e A P Y8 uninged. rEtions| epntainingethe gequired pragiudty(ideetified by (LE-KIS
9 hndiykis) Skdra podiedf tHeabrghme Gradlion Y&fovbd Q%t 8hp¥iafidh, lanalin@
M aqueous | i t|?| L%,m h)%/d{qom de solutjon (0.78 nlL), and

t AN Aupons fraghon dyophilisrd<to give tedigalfroduelom t enper at ur e
for 1 hour. The tetrahydrofuran was renoved under ‘
r ed prgssur ' @ fids G fal N
AR PSR NG g Pl o pytakgl i fbenzy)
naginglinsSiyloxylageticacidy with ethyl acetate and the

conmbi ned extracts were washed with saturated aqueous
sodi um chl oride solutipn, and thgp.,20 dried over
magnesi um sul fate. Thelsg] vent / enmoved under
reduced pressure to af ifl'¢ conpound (0.18 g).

1FI NMR (CDCH3): 8 1. £ 7.5 Hz, 3H), 2.90 (q,
J =7.5 Hz, 2H), 4. 40.9s92F), 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 25(d, J = 8.6 Hz, 2H), 7.25 (t, J = 8.8
Hz, 1H), 7.50 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 2.0
Herepatdlion ¥a: &Barfiflo-4-flustophefodylfacetictdcid methyl ester

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-dimethyliformamide (30 mL) at 0 °C, and the resulting
r_niXture 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 chloride 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,
dichloromethane and ethyl acetate (2:1:0, 0:1:0 to 0:20:1 by volume) gave title
compound (2.7 q).

'H NMR (DMSO-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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M5: ESI (+ve) (Method A): 472 (M+H)+, Retention tine
11.1 mn Ms: ESI (+ve) (Method B): 472 (MH) +, '
Retention time 3.3 mn 30 Exanple 2:

[ 4-di fl uor onet hoxy- 2- et hyl - 8-f | uor o- 3- (4- oxazol - 2-yl be
nzypqui nol i n5-yl oxy] acetic acid WO

NODWRYBBAPCT/ GB2008/ 001201 22 Pr epar at i onPCIAGB2008/001201
2- (4- bronobenzyl) - 3- oxopentlanoi ¢ aci d ethyl ester

The title conpound was prepared by the nethod of
Frirenazation iy 13-axp-2e(4ipwgza-1-yibepabpeangiedicd ety eptast hy|

ester and 1-brono-4-brononet hyl benzene. 'H NI\/R

I(_&Cgagggqgsiion of égg%q.l J&ﬁq)butozndego %Z,P) it ::gtl‘ahgiréfera% fﬁo l?|=b ato ‘%
3vas3refted with-a whixfureiof tertfiutandl D hh) arRH}-oxapedBndicl acid _eﬂnyl
g-:'g_ér |('62.73 A, and 1 rebShing mixtufs vﬁag'gtirrea'é} 0¥8 fo A RiHuRS! PR
[mixtpre- Wasothe dieatpr with_a selyionget 1-(ddirememedeheny)- Hi-Ryrarolsy
Uit 0Qj) intefrahysilofixan @0 eli),candcstidledratt 3@ foe 2thears. ThEeixturet wWas

Co‘ﬂﬂ?&?% wifdt c@ﬁcgﬁt?a!{%qp%w buie HB@F J%8§Le8f {é: ESQaJngﬁﬁe%%&fe

["'uorop enox
e%‘tf@q*edaW@ EthYMa%Faé?mTﬁ'érPPWb)"eQ W@&Wﬁ@nﬂﬁ%‘e‘éwtﬂ SétUW?d
Gﬁi}h@dus dliunt-Sdhidridiy egolutibit lansh B)Jer 4eefgnéSilin) sulfatle bed tthem

(donkenttarBs Ticle JoASEE, ites i Fliicpion, of Jhe 'Rejues by | cpymyy,

- mhmantom@hy on silica) geb etuling with Edmmw;fl cy@!@leéane and Byl acetates

CRAP R mP@ﬁmd%%ﬁﬁreGﬂuMoul(beagﬁt hod of Preparation 1d
usi ng [ 3-

br onobenzyl) - 2- et hyl - 8-f | uor o- 4- oxo- 1, 4- di hydr oqui nol i
rMS:-B8I Govg) (Method B):801 (Mrhbt, rﬂelenﬂ@etsmeaﬂam acetic acid
chI orodi fl uororret hyl ester. Ms: ESI (+ve) (Method B):

49 Vi-H). + tenti [ . ]
Prepa atlolr;l)m '[2- e g] ﬁuo(r)orh-g)ltor-?-(ﬁpy}azow-P—ylbenzyl)-1,4-d|hydroqumolln-5-

yloxylacetic acid methyl ester

A solution of (3-amino-4-fluorophenoxy)acetic acid methyi ester (0.42 g) and 3-oxo-2-
(4-pyrazol-1-ylbenzyl)pentanoic acid ethyl ester (0.63 g) in 1,4-dioxane (20 mL) was
added to polyphosphoric acid (3 g) at 100 °C, and the resulting mixture was stirred at
120 °C for 18 hours. The mixture was cooled to room temperature, diluted with water
and extracted with ethyl acetate. The combined extracts were washed with water and
saturated aqueous sodium chloride solution, and then dried over magnesium sulfate.
The solvent was removed 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 (0.39 g).

MS: ESI (+ve) (Method B): 435 (M+H)", Retention time 2.9 min.

Preparation 1d: [4-dif|uoromethoxy-2-ethyl-8-ﬂuoro-3-(4-pyrazol-1-ylbenzyl)quinolin-
5-yloxy]acetic acid methyl ester

A mixture of [2-ethyl-8-fluoro-4-oxo-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-
yloxylacetic acid methyl ester (0.37 g), N,N-dimethylformamide (10 mL), potassium
carbonate (0.18 g) and acetic acid chlorodifluoromethyl ester (0.27 mL) was stirred at
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Preparation 2d:

[4-difluoromet hoxy-2-ethyl-8-fluoro-3-(4-oxazol -2-yl be
nzyl ) qui nol i n-5- 30yl oxylacetic acid nethyl ester A

m xture of

[ 3- (4- bronobenzyl) - 4-di f |l uor onet hoxy- 2- et hyl - 8-fl uoroq
WO/ 2B4 y| oxy]acetic acid nethyl ester (BCBEBY)8/001201
2-tributyl stannanyl oxazol e2 0. 46 mn),

tetrakis(tri phenyl phosphi ne) al | adi un%ﬁ%j_I éo 084 and
1801 G fa5,810urs( Shomixuye was ¢ t’%‘ﬂ“éﬁm ‘*"B‘ng’ water
hany extradibewith ethyl heestata.sSThe@ombitded extracts metecwgsbediivithi saturated

dhédé%@érj . crﬁérmlsoﬁﬁ&t A& o ?l{égges\%ﬁ Qulf% &l coﬁ&%trated

over mag nesr um su

2005Er 1@29@4@@5“@3?9@8’/5@@1@0'13 E5idye by SAlMALEromalagEpy on

uaﬁtsar géle@m@ With €5 ShikiGret &f_afdceshnki dde emANBRIIE G@age Atle
MB: ESI  (+ve) (Method B): 487

(ﬁﬁrrpﬁo ‘gée‘tg(egi‘tlon tinme 3.8 min 5 Preparation 2e:
[ 4- dlfluoronethoxy 2- et hyl - 8-fl uoro-3-(4-oxazol - 2-yl be

nmsl EﬁHh\ﬂQkM&no%B)ylMMLﬁﬁeﬁétEnt@ﬁ tile 87%@h.ut 1 on of

di fl uor omret hoxy- 2 | uoro- 3- (4- oxazol - 2-yl be
nzyl)qU|noI|n 5- 10 onxy]acetlc acid methyl ester

( Breparatign il [#eifiaarorobthéxy-20etimil-B-flacrd-3wapprazql-0 - yBberizyquinslin-

té?f&&ﬁéjce‘ﬁé 1dy 5. 0 M aqueous Ilithium hydroxide sol ution
and the resulting mxture was stirred at

roomtenper_ature for 2 hours. The m xture was

am sblﬁtioeobfbm difideromeitibky-2> athyfa-flubmei- @i pyeaz6it 1-ybengyl )duinolin-5-

b
Pk H) cﬁéecgﬂg&?agersté g(?ﬂfﬁ)din Rertahydtbriran 84 n'il_l) %vaEr?rEth&‘ With
b1 92 PEUSHB BB BB AORB: (018 TAGHISTa UG saiion was

C efiteRINdtIraére derhgi@iire 180t GRdr. PThe SStihgdroifiA Wk fentbvéd Lfdbr
\Mrédnce%c Sltegﬂ#é f Hi %he TJ&%UE eascwlf%hr}g' E\r e&dd{&g ac{f W ague&)us

t H)édf?thq ¢ ét?'@ Tﬂ?n'&'éﬁfer WRS BXFRIAE With sthyk aeptale é%% theecompiped
I eftradisewerl vaphidi Witheshtiinite@ QlqUebus GodiomBshRgd@ pélitioaNand then

el e aonc Bl ik Boffertlukh et yeF iRl bR050
véﬁ%%'}e °°2\9°‘F19’r(9ﬁ%9) purification by preparative
rever se- phase HPLC and then col um chromat ogr aphy on

sh I | ' f dighlgro a
ano&gc' 598' Tj ac%f'zl gﬁzf)c%% @48= 17d%)ﬁi % ggcs [I]s 8'%1
bf} SOdﬁ dHk p. 4@2@\75\1 H)l Q T%(ddohpdani8 Ha, 14).\aA85 (& Jso15iHe. (18), 082
g}d JZEdéhNMﬁ) (ﬂ\ﬁpﬂﬁé 8 HS, 1h), 155d (d; J 4 8% Hz, PHIZ,7038 0= 2.0
2 806 % geay L 2B HZ4py2H) - 435 2H),
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-ylbenzyi)quinolin-
5-yloxylacetic acid



4.85 (s, 2H), 7.00 (dd, J = 3.7, 5.2 Hz, 1H), 7.20 (d,
J =8.5Hz, 2H, 7.25 (t, 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
(MrH) +, Retention tinme 10.9 mn 30MS: ESI (+ve)
M&Etﬂbﬁbm@-} 473 (M+H) +, Retenti on tinme 3.2 PATGIRReSIPI2EL

[4 di f | uor onet hoxy- 2- et hyl - 8-f| uor o- 3- ( 4- met hoxybenzyl|
)qui nolin-5- yloxy]acetic acid WO

© A008hidR BR4F &&%@Q&)@%&a&ha&éﬁc aBaemgrestéron 3a:
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2- (4- et hoxy enzyl) - 3- oxopentanoic acid ethyl ester 5A
m xture of potassiumdtert-butoxide (5.4 g), '
t Bter titley comafoundh rwasgprepargd by ethe -reibeshof Pfapamtion )1bawring 3-
SxBpERABI 2B lethy Peste afd oSt tbmémethylSbnzére. 0 C was
treated with a“sol ution of

1- chl or onmet hy1- 4- met hoxybenzene (4.7 nlL) in

t ‘et MR YODOK) 6 A05((RQ T3 ,Hzam), 1128 (; dsUT.1 Hag3Hi 2851(re, )s

S, r '_n ; n t

PR dnh a0l 29,0 AL O hER RS IR T Lo e,
s%l‘!)u?éﬂ@dJ a8&d#u3HN1 0 ammoni um chI ori de solution and
extract ed with ethyl acetate. The conbi ned extracts

rled Qve d
8%1"3 P8dud r(gggo m%gé é‘ﬁi?%"?‘ @{m)cr)%g% t'héﬁp ergﬁ'g o y
cxkbmhﬂetl@hﬂlémfvgﬁ!séﬁ;hy on silica gel, eluting with a
m xt ure of pentane and et hyI acetate '(1 O0to 0:1 by
, ti.on_under reduce .
o el bampchiog WS Prepifes by g mediop Bf pigBagfon, f g o-gmino-+-
cthlomphéresyacstic acig.naethyb estpr and--(dvprompkeangy)-oxanentenpia arid
L &fyiBsgduct existed as a mxture of keto and enol
I SOners. "HNWR (CDCI3): 8 1.00 (t, J = 7.3 Hz),
1.20 (t, J =7.1 Hz), 2.25 -2.35 (m, 2.50-2.60 (m,
SMSOESI}ve) Memd(ﬂ);m(wﬁ)f.ﬂm)ign mneazqmr) , 4.10-4.15
(n) 4.45 (s), 680(d J 8.8 20Hz), 6.90 (d, J =

@B%[P%ﬂ"l oﬁc Sh&%" bromobenzyl) li%?fIUorZJr'ngaoxgy%-etgyl-:a-f%br?)qtlx_i%glin-5-

[ Aoxyldaegtic-a@idfrhalionl estd- ( 4- net hoxybenzyl) - 4- oxo- 1, 4- di hydr
oqui nol i n-5- yl oxy]j aceti c acid nethyl ester 25 The
title conpound was ared b t hod. of ,

b, HesFTBIPATE Y8 PP, iR Tanot Pl BreamAisol piee 3¢
abriothobarizyl)2- ethslt&eﬁuomdoxoq ,4-dihydroquinolin-5-yloxylacetic acid methyl

'\é&égﬁptal(m%g 8 @%}oﬁm%rtgﬁgmg@@nm c acid ethyl ester.

400 (M+tH)+, Retention tine
2.9 mn 30

MS: ESI (+ve) (Method B): 498 (M+H)"*, Retention time 4.1 min

Preparation 2d: [4-difluoromethoxy-2-ethyi-8-fluoro-3-(4-oxazol-2- ylbenzyl)qumolm-s-
yloxylacetic acid methyl ester

A mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroguinolin-5-
yloxylacetic acid methyl ester (0.36 @), 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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WO 2008/ 122784PCT/ GB2008/ 001201 25 The title conpound
was prepared by the net hod of Preparation 1d using '
[ 2-et hyl- 8-

fl uor o- 3- (4- met hoxybenzyl) - 4- oxo- 1, 4- di hydroqui nolin-5
-yl oxy] acetic acid nmethyl ester and acetic acid

oMD Y2 TH uor onet hyl ester. 5MS: ESI (+ve) POEEGBHNES/@)201
450 (M+H) +, Retention tinme2%.1 min Preparation 3d:

[ 4-di fl uoronet ho 2-ethyl-8-fluoro- %4 nethaxgbenﬁgl
) SRANGALMEISS10vEH WY RckiesTPranspEe 0 GHOUIIR EPBROR 25 3 yellow
[ 4urili{ff1 gyor omet hoxy- 2- et hyl - 8- f | uor o- 3- (4- met hoxybenzy
)qU|nol|n 5- yloxy]acetic acid nethyl ester (0.30 Q)
in nmethanol (10 nL and-water (1.0 nL) was treated
WMEHhES), (@IeMMﬁq'ﬂf@cﬁ) 87 M-t Fgrention frae 384Nt i on (0. 67 i)

and the resulting mxture was stirred at room

e T L
upldeyiacetischg¢led pressure, and the residue 15purified by

preparat|ve reverse-phase HPLC to afford title
S a

n‘gq&%&(y d é‘b drﬁlglro?n%el | -eth?%.hupré[g]gg OX%&DZ'Y'bf"Q@qE'ag]'";F
—lexyt]thx:, ackHpethyd eStbr (037,3 g3 lif) methhar (6, G mLPadd, walerd6.6 (ngl,) was
Zh‘gate]cgwﬁ‘p 5 (‘)qﬂ fé‘seouémﬁlgmzlgg%e s@%ﬁo% (0@8 n?fL|_)|) and7tthe4Jitmg
ESPyre-yas Strfﬁéﬁweef“ Jgmperige fquRigpurs. ﬁ@t’@ﬁt’ﬁeaf?staﬁﬁt@efﬂv the

Madiditiox @hglh&al 4icetic acid, concentrated under reduced pressure, and the residue

[ é rﬁt‘:ofgla&‘%%?ﬁ ey a{édte gﬁ& %‘Eb‘?s%ef 8&2;)91:@2&15&%9& ¥Yhdd 6t

uor oqur no X acetic
pﬁ@g@ﬁsym syifatey concentrated under reduced pressure, and then diluted with

[ 3celtehittiler thé Uresuiting apreipitdte a0 beaivtiyd )by4 filttation) avagnat s
y’a%e't&\titﬂxl ér}%’thé 'nM%% QBHARhbd Unde¥ r M AGELufe. b ThsiRl WAL
ester Am xture 0 . , . .

[ Burffigd Yo $BIHBA ZShrgmatogiarhyu BF oFtict hasly ebitieg jth- 8- MiXHEP o
Uididmblofrethang/ | eetydnac id glaciall stei@iabisi| (5@$: &b 1001: By gblume).

C?—"[: 'F” urﬁ&iﬂ? thn ep %%i%{veegen/g ?F)pa 9 3) ad\d _}t}fn column

trrs enz one)
Xglpfpr@ﬁ@graplqy nghcg)gel clding with a mixture of chloromethane methanol

and glacial acetic acid (40:1:0.1 to 20:1:0.1 by volume) gave title compound as a
white solid (0.082 g).

'H NMR (DMSO-d6): 5 1.15 (t, J = 7.5 Hz, 3H), 2.80 (q, 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 = 8.5 Hz, 2H), 725 (t, 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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WD 2008/ 122784PCT/ GB2008/ 001201 26 car bonate (0.58 g)
and 1, 4-dioxane (5.0 nL) was heated at 100 C for 10
hours. The mi xture was cooled to room tenperature,
acidified by the addition of glacial acetic acid and
partitioned between ethyl acetate and water. The
YQUPE/ 22T hase was dried over magnesi um sul fBEHGBAAEH/001201
concentrated under reduced®pressure. Purification of 5
the residue by colum chromatography on silica ge
eluting with a nixture]of, dichl o,onet hane and ethyl
acetate (1:0 to 10:1 Vo[ u gave title conpound as
a yellow gum (0.11 g): 7 +ve) (Method B): 535
(MrH) +, Retention tinmeo4.c3 _ain 10 Preparation 4h:

[ 3- (4-am nobenzyl) - 4_4di f| upr onet hoxy- 2- et hyl - 8-l uoroq
UI nol i n-5- yl oxy]ac®i® acid nmethyl ester A solution

P MRSt o

nmet hyl ester (0.11 g) in dichloronethane (2.5 nL) was
tK fdee onstsdid’nh frériisutaxRIe 66 14Cg) Atetrahydebiizan (80) mE) derttutanol

uI f.n t )
n’p"é'F) X )]z%:gﬂtgnq‘é@gm@ elFﬁlV\@s‘{ier (? @aeﬁq} ‘% ?rg%led wntR a
cﬁotvmrbpfohemlwam@thylmgﬂwvvﬁrtzwesatm Mkt @d‘ewuéf@u%a%@emrh
mﬁdrtﬁa (Pé‘suﬁlﬁé brﬁﬂ@rbewé%oétid%d Qi 0290 forl rdoedinGreer andeae at kdm

vent was . I epoved r.re 2
ipnedtibie 10 2F MolR" T Bl N, GHAEE iRt Cgueous
(amragumyshloriiB solERRIN and ertjacteNiwith @tpygcetang hq mtyned extracts
ﬁ?ér@ Bﬁé(fgvefr E&ﬁurﬂ s&lfdﬁ @nd the stolvent remO\zed under reduceldfpressure

aratl onac or oms hox on
TnBe3Y of e et breolhy PR EHRR o, Sk gHT g
auuurmtmyianegndaethyl acetate (1:0 to O: 1 by volume), followed by distillation

Amdé,t rdiReh b%séd}e aBb e, h%l?a)‘i&avé’rﬁﬂé‘ Jow@mrmtaw@me%s i (W0

(3 DAL O e LB A o

(iGorbersri.) at O C was treated with ethanesul f onyl
chloride (0.013 nL) and the 30 resulti ng m xture was
stirred at roomtenperature overni The m xture was
JH WVBACRE S HORHT OF Stihalr?® Gl F@r 225209 (orp 50260
a@i)ds.10 ea), Bys (the = adz:luz); 880 (), gﬂacnm(m)aqees (), &80 @, J Fa8
0 pha e i | fate, and
RO 287 AT et B TR RS B, L or
title conpound as a yellow gum (0. 051 g).

Preparation 3b: [2-ethyl-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 1c using (3-amino-4-
fluorophenoxy)acetic acid methyt ester and 24(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-
yloxylacetic acid methyl ester '



35Ms: ESI (+ve) (Method B): 527 (MtH)+, Retention tine
3.7 min WD 2008/ 122784PCT/ GB2008/ 001201 27

Preparati ondd: [ 4-di fl uor omet hoxy- 3- (4- et hanesul f onyl am
i nobenzyl)-2-ethyl-8- fluoroquinolin-5-yloxy]acetic
aci d

AEQPUWRIBIS [ 4- di | uor omet hoxy- 3- (4- et hanesuPFBRIIEHIORS!
benzyl)-2-ethyl-8- 5 fl uoréﬁw nol i n- 5- yI oxy] acetic

acid nethyl ester (O. OSlé@? n met hano E] i%%ﬁﬂia'
eetrﬂe(cemeowe)wamgep@fes&tv Rethed 8t '?IeFRﬂ’%H? dgsng e

hw@z-(maeta@dybanzgmwo-ﬂz -difydroquinttin-Elyoxylacetit t i anid  methyl

hm?)%(%r%rng.ﬁge@% aJ: ?Eﬂlor&ﬂﬂu%‘ %stéroom temperature for 1

ure was acl ed by the addition of
gl aci al acetic acid, concentrated under reduced
PMESESI(Eve) AVIEIddIES: qumdu)e masdibh imeed naet ween et hyl
acetate and water. The 10 organi c phase was dried over

- magnesi um sul fate, and then concentrated under reduced
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p Peeparatian. 3pu r{i+ diflaeroinethoxyr2-ethyd- 8riluerodld- mgjhoxenaquinolin-5-
P\{,)g&gggﬁgﬁ@phy on silica gel, eluting with a m xture
i chlor

onet hane, nethanol and gl acial acetic acid
(100:1:0.5 to 25:1:0.125 by volune) gave title
canpmuumh asf q4diflearometbbxyeR-¢toyl-83Rong)3-(4-histhaxpieRzy!)quinolin-5-

cgﬁ:) 108mé|1h%gsl%F (0. 36 g il mgrthja"?d (@), %daﬁlatérch 0dnL3 was

4trggec{ gnth QPI)M aguegys %um j\ydm)gdqssollglogb(q_@? rni_)_ﬁngds tyxedgguzt@g
J mixtute Gasigtirred ) roorh. t&ﬁpe(rdureJoﬁ Boub. THe midiHpe wag a2iBifi¢d by the

aZd,? HZO' R}éé_gl égfrztrc%gld( %q?ti;éraﬁdgmg r ré'cchéd ;B'r'éssuﬂeH)amd e 8idue

R@uréﬁt! by preparaive gevgrsqinhaseo.C tegfford 4%9°"(H9E%‘h%a pgle valigw
( Mbild)d.osd@t ention time 3.4 mn Exanple 5:

[ 3-(4-acetyl benzyl)-4-di fl uoronet hoxy- 2- et hyl - 8- fluoro
qU|noI|n5 yl oxy]acetic acid 25 Preparation

2-'d AMBEOMBEE) A 110 B6-Jrx b Ea AN 0?80 Qed @ 7ét'1*ﬁvPHb§t6éKS 3H),
4.20 (s, 2H), 4.85 (s, 2H), 6.80 (d, J = 8.8 Hz, 2H), 6.95 (m, 3H), 7.20 (t, J = 75 Hz,
1H), 7.45 (dd, J = 8.9, 10.1 Hz, 1H) :

MS: ESI (+ve) (Method A): 436 (M+H)*, Retention time 11.2 min

Example 4: [4-difluoromethoxy-3-(4-ethanesulfonylaminobenzyl)-2-ethyl-8-
fluoroquinolin-5-yloxylacetic acid

Preparation 4a: [3-(4-tert-butoxycarbonylaminobenzyl)-4-difluoromethoxy-2-ethyl-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 g), carbamic acid tert-butyl ester (0.19 g),
tris(dibenzylideneacetone)dipalladium(0) (0.073 @), Xantphos (0.014 g), cesium
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The title conpound was prepared by the nethod of
Preparation 3a using 2-(4-
30acet yl benzy1l) - 3- oxopent anoi caci det hyl est er and1- ( 4-
br omonet hyl phenyl ) et hanone. WO
2008/ 122784PCT/ GB2008/ 001201 28 1H NMR (CDCI'3): 8 1.00
WO 2008/122784 2 Hz, 3H), 1.20 (t, J = 7.2 Hz, 3HGT/GB203H01201
(m 1H), 255(s 3H) 26@(m 1H), 320(m 2H)
3.80 (t, J =7. W&' ZI—? %
ganho e(ogq)q) a|7d 35 d(qgfane 5.0 rpl) eatedp ioo °C for1 hours The
aﬁha?aﬁaatqoﬁleéhb kodm( r@masretuyd kaeramyd by &eeidambn 8t érhaﬂ ra@etit-
0XQ- - d. u .
368 g va el bBRo B T B A e o B el b
oierAnagnasiami sulfate @nd spragnifBed des reduced pressure Purification of
ftﬂ@i&sﬂﬂ@?ﬂfol‘dﬂnﬂp %ﬁﬂoﬁrat%@iaghff%ﬁ hefilca €5, eélutﬁ Cwith a mixture of
ace -0 C_aci

hieraty 870 SN RS RY D @15 BN Yat Ble PoRO RS 2

%I!bvmtm (0.11 g).

Pr epar ati onSC [ 3- (4-acetyl benzyl)-4-di fl uoromet hoxy- 2-

et hyl | uor oqui nol i n-5- 15yl oxy]acetic acid methyl
HSTES| () (UPodBk B - REGMARMI Ay ¢ he. et hod of

Preparation 1d using [ 3-(4-

s S P e L R T g

M?@&FF‘F'@:G‘P(’S‘M‘@@WI ester. 20 MS: ESI (+ve) (Method

- B): 462 (MrH) +, Retention time 4.0 min

Fi{e?qﬂrt@ﬁ 80 ik rerket &ﬁe@@g SekinT-4 sl IORAGRY B8
qUIno acetl C
fluoroqurnolln -5-yloxylacetic acid methyl ester 0.11 g) in dichloromethane (2.5 mL)
was treated with trifluoroacetic acid (0.25 mL) and the resulting mixture was allowed
to stand at room temperature for 1 hour. The mixture was diluted with
dichloromethane, washed with saturated aqueous sodium. hydrogen carbonate
solution and dried over magnesium sulfate. The solvent was removed under reduced
pressure to afford title compound as a yellow gum (0.051 g).

MS: ESI (+ve) (Method B): 435 (M+H)*, Retention time 2.8 min

Preparation 4c: [4-difluoromethoxy-3-(4-ethanesulfonylaminobenzyl)-2-ethyl-8-
fluoroquinolin-5-yloxy]acetic acid methyl ester

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 chloride (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 title 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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sol uti onof [ 3- (4-acetyl benzyl)-4-di fl uor onet hoxy- 2- et hy
| - 8-fluoroquinolin-5- yloxy]acetic acid nethyl ester
(0.13 g) in nethanol (5.0 nL) was treated with 1.0 M
aqueous l|'ithi um hydroxi de solution (0.54 m.), and the
reEQRIBARP4M xt ure was stirred at room t enpePal/GBYOF/Y¢201
30 minutes. The mxture wad’ concentr at ed under reduced
30 pressure, diluted with water and_ aci L EX
afERPRIAlAN of 4. 1 w%@m@owd? S e
nfydroquinoliveS-ylexgllacatid st Wi t h et hyl acetate, and the

combi ned extracts were washed with saturated aqueous

sodi um chl ori de solution and dried over magnesi um
S f goltionTh eof s o[ 4 difitoremathaxgdddethangséanyiamingbendyl)-2-ethyl-8-

Dﬁl&ﬁ&d&ﬁr@hrﬁﬁloiﬁ]&eﬁ“@ﬁ@d HfétrﬂUéétérlt (efbsg)%g) &gh?mta?ol (5.0 mL) and
chro um to affor itle.c Sl
ST Bt g eRfgsaian it 5939 s Rt s RS S
NigRi ¢@DBedlling Bixturel ag teft 9 starid. & rpbm tSrperat@resior (1houg H)he
2 m%éur@ vaasJacrdlf%d gdd)tlon 4)f c(ai75 aigllfb a{CId‘lJc%che(?ﬁate@ tdhaer
1|Lﬁduc g@ssy@ aryi é gesgug@al’tltﬂqf b9tw§gn ftéﬂ ’acgtate agg évgtzei .Fhg
Horgaitit)phase @@s dded dver Baghediam suifte MBhd tH8h cponreeplrated under
4

Eg?fu?&)sp @s re: ﬁlﬁm ST‘Lf*'the %@%@@B Qiurbd Jﬁg%nqéﬁ%jn}adﬁ& Bn §|Ilé®
niehtiRg XA t@lx'@lre of dichloromethane, met anol and glacial acetic acnd (100:1:0.5

(4o 26:1:0.028 Bnw@iuhexyava-tied bompotind s merears ddlid(Q.03g)hy 1- 1H- i
m dazol - 2- yQObenzyl ] qui nol i n- 5- yI oxy}acetic acid 10
Preparati on 6a:

(4HNMA EUSHEDND X0 £- bt R Hg 6H). 8 8P 60, 3474 Hzr @340 Gy
Ni7deE R bHY 4.28 19, RN 2)8s] (6 WHY. B 9508 -- 988 RLtIHY, 7200 @, J = 8.6

hyl 1 -
(St 0, 7306 B 40 (e PR 4 1= 79 v 100, 7.50 (9.0 8, 101 He
Ui TH1$69-(5-1H)
MS: ESI (+ve) (Method A): 513 (M+H)*, Retention time 9.8 min

MS: ESI (+ve) (Method B): 513 (M+H)", Retention time 3.4 min

Example 5: [3-(4-acetylbenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxy]acetic acid '

Preparation 5a: 2-(4-acetylbenzyl)-3-oxopentanoic acid ethy! 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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yl oxyl acetic acid nethyl ester (0.22 g),

1-met hyl -2-tributyl stannanyl- 1H i m dazole (0.50 Q),
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (0.055 g) and
1, 4-di oxane (4.4 nL) was heated at 100 C for 1 hour.
The m xture was cooled to roomtenperature and used in
Wo20pRi122786t ep. 20 MS: ESI (+ve) (Met hod B) : PCIDEB2008/001201
(MtH) +, Retention tinme 2.528m n Preparation 6b:

(4-di fl uoronet hoxy-2-ethyl-8-fluoro-344-(1-nmethyl-1Hi
M MR [COC L) y3 ) 8@ itz ¥ =] TR HroIH)n1.80 W oxyiabatdH), 235 n.2%i),
'E[B% (E eﬁ-ﬁté mmm W R (ﬂ1f off, Ql%ﬁr(tatzl 0715 ﬁ@)Mgfﬁdids @:gtzmi 7.25

é@yde&%”l"l%ﬂ (Hyb?éﬁl"(}ez"gol ution (O 25 nl), and the

resulting m xture was stirred at roomtenperature for

h t el i dified
rer{yﬁég'o%dd |oﬁ of §e$ acl g*é ;%l @02{4 gﬂaﬁ%d'thzdegw"{owg

o@mﬂmﬁwa@emethulqstm 30 bul k under reduced pressure.

The residue was extracted with ethyl acetate, and the

, ned ext ts [
PIPI Sapeooh 87 Dol b g o raRRARER bRy 1 e
dlaorgphenoxy)agetic acitl umethyl) esten aﬂda?- (A-aaetwbsnof)- 3-°XODentan°'C ac'd
dHuhéspgromet hane, WO 2008/ 122784PCT/ GB2008/ 001201 30
nmet hanol and gl acial acetic acid (1:0:0 to 2:1:0.01 by
vol une), followed by preparative reverse-phase HPLC
S S {+ve)e(Methop Budd2 (d+H) ', Wietentiordtiole 219 (" 025 g). 11-1
NI\/R(CDSOO) 8 1.20 (t, J = 7.6 Hz, 3H), 2.90 (q, J =

Z&z&par@og 5 H%ca d 3[33(4 ag%tyll?en%) Ig-g ﬁ&oroqéﬁbxy%}_%w-?ﬂuorgcgwdokn

Haoxylaédtic adid Rtethytlestet = 8.3 Hz, 2H), 7.30-7.50 (m 3H),
7.35 (t, J = 75 Hz, 1H) 810(3 1H)I\/S ESI (+ve)
(l\/let hod A): 486 I\/H- Ret ention t.i

3P copTiRBuh vt BIeBEH 16 IR, reeRAg| 15usng. Fyte

za]:btyﬂ)enydyk)-eren}yl B-flddyo-¢ oxord J4idihyBroglinoliniSaaylacetiaciadd methyl
ester and acetic acid chlorodifluoromethyl ester.

MS: ESI (+ve) (Method B): 462 (M+H)", Retention time 4.0 min

Preperation 5d:  [3-(4-acetylbenzyi)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid

A solution of [3-(4-acetylbenzyl)-4-difluoromethoxy-2-ethyi-8-fluoroquinolin-5-
onxy]écetic acid methyl ester (0.13 g) in methanol (5.0 mL) was treated with 1.0 M
aqueous lithium hydroxide solution (0.54 mL), and the resuiting mixture was stirred at
room temperature for 30 minutes. The mixture was concentrated under reduced
pressure, diluted with water and acidified by the addition of 0.1 M aqueous
hydrdchloric acid. The mixture was extracted with ethyl acetate, and the combined
extracts were washed with saturated aqueous sodium chioride 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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O OH Preparation 7a: (4-chloro-3-nitrophenoxy)acetic
acid nethyl ester 15 A m xture of

4-chl oro- 3-nitrophenol (25 g), N, N-dinethyl forrram de
(200 nL), potassium carbonate (60 g) and bronpacetic
acid nethyl ester (15.5 nL) was stirred at room :
tweopws/atde for 2.5 hours. The m xture was PEFEBIOPH§EEL
bet ween et hyl acetate and #ater, and the aqueous phase
extracted with ethyl acetate. The 20 conbi ned extracts
Wit IMBrCRODVE 118 dldd &5 HE.f A 2-5h(s: BileA-88 dhclenT b dizedH).

URGETs él@)dk!‘ég% PRE83ON&, J Lhey, BetiAvR), vas washetizmi)hz.20

|et¥1 et her to ffor d a te
UK SN T RN
4MEOE$IS(+ve2(-N?)etho‘d A)0148dMl+H), Retéhtion tirBe 90.4mjn 1H) , 7. 40
( l\)?h}t%d 448l MsH),; tide 3.7%i®_ Hz, 1H)
P&gp%%g eg& %?3 ér:mﬁo) 4‘492?#'9)? cl)p eno>zy) acetic acid
met hyl ester A solution of :
( Bxarhpior 6: 3pniiftiucddmethoxy/2-athyl-8-flusror3 4B hiestyl-eHimidag -
)l | was added to a m xture of
s"&dﬁ“fgghgﬁmgﬁr%ﬁfa&r%g%%én de (33 g) and water (400
m.) at roomtenperature, and the resulting mxture was
heated in an ultrasonie bath at ﬁu \C for 4 hours. The
m xture was basified b By nof sodi.um
hydr oxi de, extracted acetate, and the
conbi ned extracts were d wth WO
2008/ 122784PCT/ Gszoo%‘bofsz 31 1.0 M aqueous
hydrochl oric acid sgkugj ont The pH of the conbi ned
aqueous phases was adjusted to 7-8 by the addition of
sodi um hydroxi de, and the resulting precipitate was
cEtdpematizd By f{HidifiuaromethoarRiethyi@riludiordeld-(1-methlyf ti-ithidaizolt2e
C ORBRALMGLikckf-5 ﬁéédc%né%ﬁ&é%) 8 3.70 (s, 3H),
2 J(:vgelu g’°x’é]5 (br s, 2H). 6.10 (dd, J = 3.0,

A mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroguinolin-5-
yloxylacetic acid methyl ester (0.22 g), 1-methyl-2-tributylstannanyl-1H-imidazole
(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-ethyi-8-fluoro-3-[4-(1-methyl-1H-imidazol-2-
yl)benzyi]quinolin-5-yloxy}acetic acid

The reaction mixture of Preparation 6a was treated with methano! (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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8.8 Hz, 1H), 6.35 (d, J = 3.0 Hz, 1H), 7.05 (d, J =
8.8 Hz, 1H) Preparation 7c:
[ 8- chl or o- 2- et hyl - 4- oxo- 3- (4- pyrazol - 1-yl benzyl)-1, 4-d
i hydr oqui nol i n5-yl oxy]acetic acid nethyl ester 10 The
title conpound was prepared by the nethod of
MrRPayBEBdN 1c using (3-am no-4- chl or ophenBAyGRAEH001201
aci d methyl ester and 30
3- 0x0- 2- (4- pyrazol - 1-yl benzyl ) pent anoi ¢ aci d et hyl
gueteanol aAd \gRacigESiceticraely (1M:Q Ko d?:BY-01 452 volyvgep)- followed by
Fﬁ%;ﬁmnl/é)@v&rhé@hée #PICRald iR @&abmma add’ whlte solid (0.025 g).
[8-'chl oro-4-difluoronethoxy-2-ethyl-3-(4-pyrazol -1-ylb
enzyl ) qui nol i n5-yl oxy] acetic acid nethyl ester 20 The
t'HINMR (COgODY 812618, pE k2 dHR\2.90NE, Jret7ieodz, @H), 3.70 (s, 3H),

P, r [ hI

1{‘250@' %&)0 ég(éﬁﬁ 6‘&, {zdﬁffl yl %82'2237115-') 7149@“"1 d1r20HU| n
|7h2551dy4 aﬁ?]*ﬁc@'ﬂh@%ﬁ@ (71 35c(8 tesy 75 1) 8410 5. AE) d

S IP Qlive) EuRErHRERAY: Bk (MEH)E Retefion thid 6.¢ mie) (Met hod B) :
502 (M+H)+, Retention time 4.3 mn 25 Preparation 7e:

[ 8- chl or o- 4-di fl uor onet hoxy- 2- et hyl - 3- (4-pyrazol -1-yl b
gexapiplejui ol i nis-oplaseWdiftuaromethoxyi2-sthyb3-{A-pysazabf-ylbenzyl)
[ GUindiinB-flokylabietit deionet hoxy- 2- et hyl - 3- (4- pyrazol -1-yl b
enzyl ) qui nol'i n-5- 30 yl oxy] acetic acid nethyl ester
(0.56 g) in tetrahydrofuran (20 nL) was treated with
1.0 M aqueous lithi ummydro i de mutl on (2.4 n), and
the resulting m xtur ¥wat room t enperature
for 30 mnutes. The diluted with 0.1 M
aqueous hydrochloric agi @ _splution, concentrated under
reduced pressure and then\@xtract ed with et hyl

acetate. The conbi nef@xtracts were washed with
saturated aqueous 35sodi um chloride solution, dried
over %ne3| um sul f at %Fand t hen _concePtrat ed under

r FEPRBIPN FRELiore-3-qiliePheRRYIGRIC ARG MEIM §5'd by
trituration with a m xture of nmethanol WO

252%(&?@%%3%&%2&%#.99&%% §§2 mma.mwﬁamambl @I : B& cnbY

col unm chr omat | e

Cmﬁfﬁlﬁ'ﬁ'oca ngts ?%{ da) ang bromoacetlc aci mertml ester 15 5 m was stirred

at room temperature for 2.5 hours. The 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 (CDCla): 5 3.85 (s, 3H), 4.70 (s, 2H), 7.10 (dd, J = 3.0, 8.9 Hz, 1H), 7.40 (dd,
J =3.0 Hz, 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



'H NMR (DMBO-d6): 8 1.15 (t, J = 7.3 Hz, 3H), 2.85 (q,
J=7.3H, 2H), 4.35 (s, 2H), 5 4.90 (s, 2H), 6.45
(dd, J = 1.7, 2.5 Hz, 1H), 7.00 (d, J = 8.8 Hz, 1H),
7.15 (d, J = 8.6 Hz, 2H), 7.20 (t, J = 75 Hz, 1H),
7.65 (d, J = 1.9 Hz, 1H), 7.70 (d, J = 8.6 Hz, 2H)
Weens/e2783 = 8.8 Hz, 1H), 8.35 (d, J = 1.9 PﬁT/GImyS/WBﬂl

ESI (+ve) (Method -A): 488 fM+H)+, Retention tinme 12.2

mn Ms: ESI (+ve) (Method B): 488 (M+H)+, Retention

t 1.ondbl ahuBousi hydrbbhigriceatjal soluBion. The pH of the combined aqueous phases
[\ﬁas d{‘ sféﬁrt@frﬁrbgﬂ?éyada'h?ﬁ &ﬂoalgmfhkl%h@e §n<§ the rd¥uRAE bredipidid

enzyl ) quil no acet1c ac|
etaddy dliration *H‘Pf“l‘%‘d*’ '8?;&%’?85@9“'%0%‘?F}?Wd 849)-uor o- 344-
(4 4,5, 5-tetranet hyl -

“ﬁ@%ﬁﬁﬁ%ﬁ’g"% 22, 4RENE M) BHsTBH 4, By dAPw) pestd

[ 88 Ha- thh) G3uldnky B.p-He. th) 7.09 (dodeBi8dia 1) et hyl - 8- f | uor oq

ui nol i n- 5-
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| oxyl aceticaci dnet hyl es 5.4' .

CPreBE oy P RO ELRY-08 AP URA OV BRI iy ipuigic:
[ 8-ylbkylacetic acid methyl ester

bi s(di phenyl phosphi no)ferrocene] di chl oropal l adi um

(0. 060 pot assi um acetate (0O % 4- di oxane
Eh%t't'ﬁE?m%@d mas pegargd by ths f@ﬂfoa'wf Ese ﬁram@c uping (FATINGTa
\Aaﬂormh@c})abaucranmmétamreatw 8-oxal2-(4pyeakolni -ybereylipentanoic
agq\é& f“eggp di chl oronet hane, and 25 then filtered. The
f179 € Wwas concentrated under reduced pressure, and
the residue purified by col unm chromat ography on

SMist ESI (§\&) (Methddt B)db2uME-R)* ARétentibritiree B8R ndtycl ohexane and
ethyl acetate to afford title conpound (0.24 g). I\/S:
ESI (+ve) (Method B): 546 (M+tH)+, Retention tine
nPrep@retion st A8GBIPrPob ety BB Ry IRZ0H! -V'benzvl)qu'"o""-

5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1d using [8-chloro-2-
ethyl-4-ox0-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-yloxylacetic acid methyl
ester and acetic acid chiorodifluoromethyl ester.

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-ylbenzyl)quinolin-
5-yloxy]acetic acid

A solution of [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl 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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Ani xt ur eof {4-di f | uor onet hog- 2- et hyl - 8- f | uor o- 344- (4, 4,

. 5,5-tetranet hyl -

[ 1, 3, 2] di oxabor ol an- 2-yl ) benzyl ] qui nol i n-5-yl oxy}aceti
c acid nethyl ester (0.052 g), 2- bronothiazole-(0.076

9)

WP 2008/8278¢ di phenyl phosphi no) f er r ocene] di chl R{THERPISQON201
m (0. 060 g), -1, 4-di oxane (2.0 nL) and 2.0 M aqueous
cesi um car bonate solution (0.19 5 nL) was heated at 90
@ngveaten dellowed by ealumn, Flromateorepy erl G-48 colmn to afford title
L RFREIrALBSg).di | uted with ethyl acetate and filtered.
The f||trate was concentrated under reduced pressure,
and the residue dissolved in tetrahydrofuran (5.0 ni)
dHANMR (DMBQR-gaedad5I(t Ri7\rhi4) gH), @86de, JsOr.8Hz cBIH),(4)351(9 2H),

rﬂ-éo (g?ﬂ-ﬁ é'ﬂse* de§“' t7' 24 HHr’fH)U'%%o‘f@S Séhi-&e W{g?‘ 86

was CO ten

"64/\/2621 17120k de'r 75 EBu‘é‘é-d7 -§9(dpd sk He, 1HnG79 fte J = d'ae2H)
axsoidf J £4.8/ng, 1te8.asi@dl,  am Wz, IHM aqueous hydrochloric

b Pl (BB 4BB AR5 HeRRhGinl 1 flY! acetate.

r| ed over magnesi um
ME:FER &vahdyethed B)-A8R (MY, Aletantiomiires 4.9 Béuced pressure.
Purification of the reS| due by col um chr omat ogr aphy

C-18 I a

"Fiﬁ)%gtg)dﬂm I"%'I ox& i-et?nylc ggltl) &(#Q%%o%g%zglgqmqﬁ'n-
7o-goxylacetipjpcid4 . 45 (s, 2H), 4.85 (s, 2H), 6.90 (dd, J =
3.5, 8.8 Hz, 1H), 7.15 (t, J = 75 Hz, 1H),.7.20 (d, J
=83 Hz, 2H), 7.35 (dd, J =9.0, 10.0 Hz, 1H), 7.50

(d, J = 3.5 Hz, 1H), 7,.8Q (H, J ¥3.5 Hz, 1H), 7.85
(d, J = 8.3 Hz, 2H) Y E®f (+%e) (Method A): 489
on+Hy, Retention tine > ' . ESI (+ve) (Method

B): 489 (M+H)+, Retentd ontfne 3.8 mn

Exanpl €9: [ 4- di f| uor oget hoxy- 2- et hyl - 8-fl uoro- 3- (4- pyri
m di n- 2-yl benzyl) qfi 8l in-5-yl oxy]acetic acid
Preparation9a: [ 4-difl uoromet hoxy-2-ethyl-8-fluoro-3-(4

i n- | - |k
U1 G, (LR RS GO b,
[5 ngquc@@pcg R- ﬁypbenzyl]qumohn 5-y oxy}acetlc acid methy! ester

[1 3, 2] cl i oxabor ol an- 2-y1) benzyl ] qui nol i n-5-yl oxy} acet

'(R ar‘ﬁi‘x@r Y| (382-bomobhzyia FhuordmetRb:GRaAMI-B MG Fnolin-5-
[ﬂolefs%ﬂcs( di2gffeny MAYS phi #789'f er (B8%ne] 8k chi HASSAF &P U
nactamethyl[2,2'bi[[1,3,2]dioxaborolanyl] (0.24 a). 1,1

bis(diphenylphosphino)ferrocene]dichloropalladium (0.060 @), 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-
yloxy]acetic acid
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1,4-dioxane (2.0 nL) and 2.0 M aqueous cesi um
carbonate solution (0.38 nL) was heated by m crowave
irradiation at 90 to 130 C for 1 hour. The m xture was
cooled to roomtenperature, diluted with ethyl acetate
ave2008e278% i | tered. The filtrate was concent PGEEBROHEERL
reduced pressure and the ré&ksidue dissolved in 5
tetrahydrofuran (5.0 nL) and 1.0 M aqueous |ithium
h4dr oRikdee sobut i dhdiflr@aetinxy-2-edybi8-flugso-Bd4(4.4.9, riptramethyl-

[I[h ?Qt,éﬁi@xaﬁ\@f&a&bjyr)lﬁégylﬁbi,nBIR%I&@EE&Tc%Hrrﬁetﬁﬁ estdr (098D g), 2-
t flLed ddj t 0.1 M-
i RO A A A
;:g:mse 1, ng-cmi;uel 0 rri.)eah;fﬁ@l Ntnqaemsroesiurﬁwaibbhiagmluﬁmn @0.19
Wés hdary p fight. e | b s & 1d toorm 1@¥érature,
t( Igil’ae; v&t%;re_rt)&J ﬁ?a(tg :&Qg :Elge%é;b T%gfﬁgteﬁ?%?g 'p{)u?xdq]f:r%qsyced
(7 ﬁrgsﬁs?a{:%{an?th%G;ﬁm%ﬂﬁl;ﬁ;ing&%%gu&é\ rfs_Gxﬁjnﬂé zg% 8.(%13) aquddys
littigm *hydroxide_sojit A ani esulting, myixtur stj room
7' AroXjde.sgjutigh (019 fify. anil g kepiing ryxiiing =
steslpprfmurezm 1 lgouy.5Thegmixture- was ava?lrt]r%@ otk Etgﬂer(m%yd
( pesdurs] afd the48siaueMeldiied B trindddiibn b1 M addébolls Mydiodvdiic sk
I(Eg(%ﬁ%[‘ S?h/ttiéuhe%dex‘?r‘.)a(:teél §vﬂh ('aM;;IH‘%c-létateF.e gnctolm {r]weé 'e%?ac%‘ v?:erem d%ed
{ Bver Iriagnesium- stitféte @od thep tchaseptradiurnder EdutedPrespurps Risfieaig

being | hsidiie B BN ichdatdgraphly 6/ )3-fE 8dilifin 3fabél tid compound
Prepar ati on 10a:

2P0 8)-2- di et hS/I propi onyl ) benzyl] - 3- oxopent anoi ¢ aci d
ethyl ester 25 The title conpound was prepared by the

”ﬁihﬁ@a (6536’6)?§3F1§td, 9L B HYSAH)92.80 QX IRENE AROIY, 244 &, 2H),
et est er ‘an
1488 (5 PO U MR AyES 1B, DT e T P SBaltIN 780 I =83

PHe M) At 350(0d, U0H9.0, 10.0 HZ, 1H), 7.50 (d, J = 3.5 Hz, 1H), 7.80 (d, J = 3.5 Hz,

{$HFI9I 931@3&:%'822?'7 di met hyl propi onyl ) benzyl] - 2-et hyl -4
- 0X0- f - _di hydroqui nol i n-5-yl oxy}acetic acid nethyl

o 56 FSHoverMetbod DesaouMsL feeaien BPe LA B by t he ot hod
oMSPESaved (M@hbdlB): 489 (MgH)* 3Reteitido tide 3.8 min

chl or ophenoxy) acetic acid nmethyl ester and

2-(4-(2, 2-di net h_¥l propi onyl ) benzyl1lJ- 3- oxopent anoij c
aExgmMelen y 19: o5 {4sdifluoromethoxy-2-ethyl-8-fluoro-3-(4-pyrimidin-2-ylbenzyi)

quinolin-5-yloxylacetic acid

Preparation 9a: [4-difluoromethoxy-2-ethyl-8-tluoro-3-(4-pyrimidin-2-yl-
benzyl)quinolin-5-yloxylacetic acid

A mixture of {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 (0.10 g), 2-
bromopyrimidine (0.076 @), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium
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"~ (Method B): 470 (M+H)+, Retention tinme 3.8 mn

Preparati on 10c: _

{8-chl oro-4-difl uoromet hoxy- 344- (2, 2-di met hyl pr opi onyl
) benzyl11-2- 5et hyl qui nol i n-5-yl oxyl acetic acid net hyl
&1 2908/12p78% t ur eof { 8- ¢ hl or 0- 344- (2 , 2- di met hRGT/GB2008/001201
propionyl)benzyl] 2- et hyl -#- oxo- 1, 4-

di hydr oqui nol i n-5-yl oxy}acetic acid nethyl ester (0.14
dP-016un didixans (ZGMReand &0 Wsaoequs cesivm carbenatessalution (0.38

CraL h@a abai% By ﬂq%rcg)avm%d.aﬁdnrai gdtoafao@ fée 1frfanr PhdRlMuPe was
an

OB 1ol e AR Sl St =0kt g Rl TF e e i(ate
awast a;bes;enuat_eld t brsdec oredugedd pesssurec ted Mehmldsa_t dissdived in
Qgt\'ﬁm%kﬁfu%d(’s%&hérﬂr s eUEé ﬂﬂluﬁ‘ﬂﬂldwﬁé‘ 39|Biri]og\g(r()%‘é%L),

n;g_gnem um sul f at’e. e sol vent was renmpve ,
r@ e epsping Birtuse é’ﬁﬂ SHIFRY Q) IRMRSIAITEfrd! BOUrcBleufprture
okarscavirified by ey aduitios iof DA M @qlieous hydroehiprivvatilt salutibnxdndr ten

BR8P Lol it i 8 el U Bloskfve
(Wass HP‘S@@‘FI\W%‘—I‘N‘“""R@@W@ time 4.7 mn
Preparati on 10d:

§Elel&nh2{ﬁ§!_9§fb)2% %@l Eu. ho\q %?Hgd?y?o(éyi ?e%rﬁ% %Wa&p (s 3K,

sHPQtsi M, 680 (dd, J 3.6, 8.8 Hz, 1H), 7.15 (t, J = 75 Hz, 1H), 7.20 (d, J = 8.3
{ﬁz @hs Q- (4 o 48 Hor (uyEL, ﬁpeﬁv ﬁ?l%a(s%d%r dbféﬂizhxhpb@al(@rhyi
gg - 2- ethyl qui nol i n- oxy}acetic acid nethyl

et .071 g) in tetrahydrofuran (5.0 nmL) was

t MSHSH (+ve) (Methbd@\):MBA (V-8d)li Rekantidr time T0/maxi de sol uti on
(Ms3ss @b (M’t’i}%th*iQtBZ%\dll%SLﬂeﬁénﬁ&m fhed ¥hin Was stirred at
roomtenperature for 1 hour. The m xture was
concentrated to | ow bul k under reduced pressure,
aixaghple i {B-¢hlore4-difsioranmthaxy-3{442,Ridimetbyipeopionyl)benzyl]-2-
hatR |Qg,n5,9{5_9|°§9}|aget§,ogcml on and extracted with ethyl
acetate. Thé conbined extracts were dried over

magnesi um suI fate and then concentrated under reduced

pressure. Purificatiorf of the re®i due by preparative
rever se- phase HPLC ¢ ' npound as a yell ow
solid (0.040 g). X .25 (t, J =7.4
Hz, 3H), 1.30 (s, 9H),0 208 7 4 Hz, 2H), 4.40

(g, J =
(s, 2H), 4.90 (s, 2H)}, 6.95 (d, J = 8.9 Hz, 1H), 7.10
(t J =75 Hz, 1H),° °]!5(d J =8.3 H, 2H), 7.60 (d,
= 8.3 Hz, 2H) 7.75 (d, J = 8.7 Hz, 1H) 35Ms: ESI
(ﬁ'repz)rat‘owqbg %d[4'6% 2- dlme%y‘propl_c')nyl)beﬁ ‘] %Dgxlo er}ltatnlonc acigi ethyl er;}e?

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

Preparation 10b:  {8-chloro-3-{4-(2,2-dimethylpropionyl)benzyl]-2-ethyl-4-oxo-1,4-
dihydroquinolin-5-yloxy}acetic 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 ethy! ester.
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[ 8- chl or o- 2- net hoxy- 4- net hyl - 3- (4- pyrazol - 1-yl benzyl ) g
uinolin-5- yloxy]acetic acid C 5 Preparation 11 a:

3- 0x0- 2- (4- pyrazol - 1-yl benzyl )t hi obutyric acid
S-tert-butyl ester A solution of 3-oxothiobutyric acid
VO 20081yl ester (3.7 g) in 1, 2-di net hoxyBEHERWF®1201
nm.) was added to a stirred3suspension of sodium
hydride (60 %in oil, 0.92 g) in 10

1 2-di met hoxyet hane (25 nL) at -10 C, and the

UE% (RR) (Mhethdd e: ARIMVAS Ederkion tme S:80¥ET 15 m nutes,

coo[e to -10 C and then treated dropwi se with a

m xture of 1- (4-brononethyl phenyl)-1H pyrazole (5.0
g_)’rebaraﬂonZ -1d¢ nmtdm(mw&ulﬂamemétﬁ@(yf&[)t (22-dimeghyjpeopiicngl) tehzy§2-
el i B3t S blBRelfydont @ vas, var ted Lo room

te ra

en st at this tenperature for
over ni ght. The m xture vvas d| luted water, pH 15

a@j usdigeret 0ob byg-chioe- @«ﬂquidﬁﬁbtmﬂprqh@tyi)ﬁénzﬂmbﬂ\ﬁ 4o d ,4-

\Aggyée%umg g}a% ﬁ%:%}lc gélg trﬁ%@yl 4y ?r}h% nghyrl\l—&% [i(.k trMEnﬁlde

W @miy andhotageiym nargmée (Oh3) map@reamtj 49 Pfefer 5 hours under an
C %%@melf@éﬁsmowamaéroﬁ\emyﬁee d’h@ ﬁﬁ&ﬁél Was dittidd \ﬁntrﬁﬁété@ Bxt@tted

the resjdu uri.fied rormt a
& i et et 2t e CophinScentidls AR SR BAEE uedls sodtum
dcmbridorsolummawehundhegtdwyd magnesiamsuifate. :J he solgent w@s tremoved

O udddr leddfdPresitre léﬂ@)hegé‘é(cﬁletduﬁf‘e@ QHIGAH Bﬂ'oﬁﬁtography on silica
col our| ess

9 Pﬁ' el%tmg dwtbg mng&be (?5%9’(%9? awtg @tat)e(((g bx voJur-?g),atb 'g&ord
1Itrbecoﬁ1pdﬂnd(mo71lgi) 7.25 (d, J 8.5 Hz, 2H), 7.60 (d,
J 8.5 Hz, ZEI) 770h(m1H) gQO(hmllf)sZS -
oar at | 11 -chl] or.0 [ OX en
57 E50ives (resh B 40 (s Py Borien e gy o 12
trlfluoroacetate (1.5 g) was added, over a period of 1

h%para‘i.&m 308! id- 6@&0-&%%&9&&% -[4-(2.2-imetnylpropiony )benzyi}-2-
am no-4-chl oro henol (0.67 Q)

333'5‘('8“'2“('? YRIIRSTE 26y | penzy!| )th| obutyrl c acid

A solution of {8-chloro-4-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyl}-2-
ethylquinolin-5-yloxylacetic 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 (CD;0D): § 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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S-tert-butyl ester (1.7 g) in 1,2-dinmethoxyethane (10
m.) at roomtenperature, and WO

2008/ 122784PCT/ GB2008/ 001201 37 the resulting m xture
was stirred at roomtenperature for 4 hours. The

m xture was concentrated under reduced pressure and
WR20pEB2W4e purified by col unm chromat ogr apPGI/GBR008/001201
silica gel, eluting with a3m xture of dichl oronet hane
and ethyl acetate (1:0 to 3:1 by volune) to afford

t Example; ditp direhlase-2anathexyrd-methyl3-(4ipyraze)-1-ythengyl)qgidolin-5-
(yidglacehEhéigd B): 384 (MrH)+, Retention tinme 3.1 min
Fyrepar ation 1lc:

8- chl or o- 5- hydr oxy- 4- met hyl - 3- (4- pyr azol - 1-yl benzyl ) -1
H qui nol i n-2- one 10 A m%ture of

N- ( 2- chl or o- 5- hydr oxyph Y82 oxo- 2- (4- pyrazol - 1-yl be
nzyl)butyram de (1.3 g) apd . mst hanesuffonic acid (7.0
nm.) was heated at 100 C f 10\ m nutes. The m xture
was cooled to roomtenp raturnd then poured into a
saturated aqueous sol up of ¥odi um acetate. The
resulting precipitate was coI,J, ted by filtration,
15washed with water and dried\ afford title conpound
as a beige solid (0.81 "H NMR (DVSO- d6): 82.65 (s,

g) .
_ 6;%%&%8" 5i Jg ?3 (g(%;?') (r}r?yra%?w (yﬁ)?ngéth(o&utygc mlché-g%ty}g%ﬁ

7.40 (d. J = 8.7 Hz, 1H). 7.65-7.75 (m 3H), 8.40 (dd,
Ja Solfion: of %—oiot'ﬁ'i%ﬁu&r@acudlg-tgfpbw HE 917"@;) iRQ, 2d|meth0)3'eth|ane

Pr epar at1onl - ch] oro-4-
- (§10HRIn /(78 padedito a sfisAfuseRTSRB Pf ??dS’"WSSt‘iﬂ @%e’t 'F‘é’" #3%0) in
ne2-Higlethesyethane (25T at 110 °C, arahtpe wsditivgmixiurepas watmiey td e

r?cbvgrdﬂ*ﬁn ane@.p(,%B@fl 'tcpq zé ala 'trﬂzq tr%_al_{éa ldg%?nsé lvoslth |_T|xture of 1-

U A & rdeietbayghano g0 migover a
(pevied of 3k triratbsBYhe reS@tirg\ihibdure wateernied o réomempefatuié And

then stirred at this temperature for overnight. The mixture was diluted water, pH
adjusted to 5 by the addition of glacial acetic acid and then saturated with sodium
chloride. The mixture was extracted ethyl acetate and the combined extracts were
dried over magnesium sulfate and then concentrated under reduced pressure.
Purification of the residue purified by column chromatography on silica 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 (CDCl): 3 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, to a stirred solution
of 3-amino-4-chlorophenol (0.67 g) and 3-oxo-2-(4-pyrazoal-1-ylbenzyl)thiobutyric acid
S-tert-butyl ester (1.7 g) in 1,2-dimethoxyethane (10 mL) at room temperature, and
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30Preparation lle: _

[ 8- chl or o- 2- net hoxy- 4- net hyl - 3- (4- pyrazol - 1-yl benzyl ) g
ui nolin-5- yloxy]acetic acid nethyl ester A mxture of

[ 8-chl or o- 4- net hyl - 2- oxo- 3- (4- pyrazol - 1-yl benzyl ) -1, 2-

di hydr oqui nol i n-5- yl oxy]acetic acid nethyl ester

(WO 2B8/gPRr784pot assi um car bonate (0.33 g), i odBEEECRNAOOREL

(0.50 nL) and N, I V-di net hyPf ormani de (5.0 nlL) was

stirred at roomtenperature for 16 hours. The m xture

Wehe rékulting etktue tWas \stvrezt at ream elinfpesaturé Yor tdhteuesd hd mixdture ivas
9] AcbRlacACBhiet ALk MLeSH! B G WebiBud (dltec &5 Bhicinn

acts

2 duenatogray FOTSIicR 205h SHuiing 28N azgixtire of dighiqipraetianeANdeing
S Qélita417190tb 811 By oifleolafibrd tifl édthoOkEds AmgMesdlid M. sg). f at e
and concentrated under reduced pressure to afford
title conpound as a creamsolid (0.37 9). 5Ms: ESI
( MScESH((Me) KMdeihdd)B): 2BAMEN)-HistentipetimeBildhinti me 4.5 nin
Preparation 11t:

[ 8- chl oro- 2- net hoxy nmet h 4- enzy
L PrORRIENSL 1o, O S apiony v RBRFRE F dpergy R R0Rd
[ 8rehl or 0- 2- net hoxy- 4- net hyl - 3- (4- pyrazol - 1-yl - benzyl)
qui nol i n- 5 onxy]acetic acid met hyl ester (0.37 g) in
nmet hanol g .7 nL%,mas treatﬁg mﬁtﬂ
5Aornmv5qere'&£?scf%a~? @W’HVBPWV ©xegiidiPyase-( ylbazyhpyhragig
t be3 gesdinidtagesufaticiacd (FeBmE) wasrtedted it 10850 foret@ppinates! e
f |xttﬁ 08&‘ Fg’cled :B?o&?‘ e?aé;@%n@ﬁxbﬂﬂb&%r@@mkya Ezg@raéq%'qﬂéo‘ag

aceti c acl
eﬁviw@et@osqm% a%ﬁtﬁﬁw The. easyiting Presipitate wasngnllpries by (fiftrations
Weashed itk dafey grid drieg featiortiitls dbipduad aa béigesolid (0.81 g).
concentrated under reduced pressure. The residue was
cryst allised fromnethanol to '%I ve title conpound as

V\mwﬂs(@MS@ q48): 81B6%(s, 3H), 4.05 (s, 2H}-BRAKIY HvEE. d6)Hz, 8*")26156
%d, J3B.7 HE; 819, 1.50 (d3l7|)=,874Hi52|-()574020d) J= 4377|5z (15«) 7289)7.75 (m,

63%"? AR AR A L A S

Preparatlon 11d: [8-chloro-4-methyl-2-oxo-3-(4-pyrazol-1-ylbenzyl)-1,2-
dihydroquinolin-5-ytoxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 7a using 8-chloro-5-
hydroxy-4-methy!-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-
yloxyjacetic acid methyl ester

A mixturé of [8-chloro-4-methyi-2-oxo-3-(4-pyrazol-1-ylbenzyl)-1,2-dihydroquinolin-5-
yloxy]acetic acid methyl ester (0.35 g), potassium carbonate (0.33 @), 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
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M5: ESI (+ve) (Method A): 438 (MtH)+, Retention tine
12.5 nin MS: ESI (+ve) (Method B): 438 (M+H) +,
Retention time 4.1 mn 25Exanple 12:
[ 2-di fl uor onet hoxy- 8- f | uor o- 4- net hyl - 3- (4- pyrazol - 1-yl
benzyl) quinolin-5-yloxy]acetic acid WO
200BP8R27B8APCT/ GL12008/ 001201 39 The titl e RCHIGEAHDH01201
was prepared by the nethod3f Preparation 11 b using
3- 0x0-2- (4-pyrazol -1-yl benzyl)thi obutyric acid
Svithesaturdied gqueesst sadiuamneh!@ide sdlutipnddriediayeropagnesibm sbifi4s: and
Ef,%hcén?'rétgg ché\%? gér?]ﬂged@ressg’@go Ll coRpb&Hds A brddriTBolid (F37
&£ | uor o- 5- hydr oxy- 4- et hyl - 3- (4- pyr azol - 1-yl benzy1) -1
H qui nolin-2- one 10 The title conpound was prepared

t f tl (2-

%oérgg %EL g’ggy ﬁ‘gﬁ ﬁé&n&%ﬁ(ﬂeﬁtggarlz\t)l 1-yl benzyl)
butyram de. 1F1 NVR (DVMSO- d6): 8 2.65 (s, 3H),
4Pr@§ar£t&m 2Hl):, [6-chibro@-th&thduyi4-méthyl-34{4-piratdid.ylbénzy)§uirlblin-5-

Q%glg%lam 730(d J =8.6 Hz, 2H), 7.70 (m 3H),
g § = 2.5 Hz, 151H), 10.10 (s, 1H), 11.40
(s, 1H

PA eRalufdn 0Bl gjhﬁm; -brHOxyl4-FREHYNA- (ﬁpﬁé&@l’ ﬁyl(b@nﬂl}i&lﬁﬁdhh 5l

Nosiprt b meany e Cof PL oo AL P adle (o7 B v

ntesateddwithf 5.(PMequeaus sodiumehydeixidg sBlufidnu(0138-rl.), and the resulting
Wﬂu%ﬁsds'tlﬁ&i QY&Gn?’fe(rﬂ)eMr@%Pﬁ h&uré’ |Tt?i€ 'Prﬁﬂurb m&?‘é&l&iﬁé@y’ the

SRR e S9P0e s cutSe Wi Wer S R aaiil sipyjAcstgto. Thd

combined extracts were dried over magnesium sulfate and then concentrated under
reduced pressure. The residue was crystallised from methanol to give title compound
as a white solid (0.18 g).

'H NMR (DMSO-d6): 5 2.75 (s, 3H), 4.00 (s, 3H), 4.15 (s, 2H), 4.75 (s, 2H), 6.45 (m,
1H), 6.80 (d, J = 8.7 Hz, 1H), 7.15 (d, J = 8.6 Hz, 2H), 7.60-7.65 (m, 4H), 8.35 (d, J =
2.4 Hz, 1H)

MS: ESI (+ve) (Method A): 438 (M+H)*, Retention time 12.5 min

MS: ESI (+ve) (Method B): 438 (M+H)*, Retention time 4.1 min

Example 12: [2-difluoromethoxy-8-fluoro-4-methyl-3-(4-pyrazol-1-ylbenzyl)
quinolin-5-yloxylacetic acid

Preparation 12a: N-(2-fluoro-5-hydroxyphenyl)-3-oxo-2-(4-pyrazoi-1-
ylbenzyl)butyramide



10

15

20

25

30

35

Preparati onl2d: [ 2-di fl uor onet hoxy- 8-f | uor o- 4- net hyl - 3-
(4-pyrazol -1- yl benzyl ) quinolin-5-yl oxy]acetic acid

nmet hyl ester The title conpound was prepared by the
nmet hod of Preparation 10c using [8-fluoro-4-

30net hyl - 2- oxo- 3- (4- pyrazol - 1-yl benzyl ) -1, 2-di hydroqw
0 2e98/K229440xy] aceti ¢ aci d net hyl ester and PCT/GB2008/001201
chl or odi f I uor onet hane. Ms: 3ES1 (+ve) (Method B): 472
(MrH) +, Retention tinme 4.2 min W

2008/ 122784PCT/ GB2008/ 001201 40 A sol ution of
[?héjﬁtlfelcUﬂb&m@tv&ngY p%refdl BYQh® némaabhwepé’mm ﬂl‘)r@ﬁ@'&&o)ﬂ-

(Gt yeenraichytc 694 6 i Ao arorts4 Rt o

treated with 5.0 M aqueous sodi um hydr oxi de sol ution

( t i stirred at
S Tl (bl aca R illerfn i SoifiF BT L S
acidified by 5 the addition of glacial acetic acid, -
dplepiraibni 2bh 8\Wabro5-Hyadxy-atethyk3-(4as/tazdl- Wylbdnzg)- tty-Quinolin-2-
acetate. The combi ned extracts were dried over

esium sul fate and then concentrated under reduced
pressure. Purification of the residue by colum

C e Bt &ﬂrlip%nﬁa’ wa§ prdphie@yOfé nghe dflnrb@raaﬁmun.dmgsv@

iS5 el éﬁp@;’*,%ﬁw WA, 25 0

1H), 6.90 (dd, J = 4.0 7.20 (d, J =

8.
, 4 ; =
;'%Nﬁzﬁ)(ov@cﬂ&}(g% és 3 9@5% PV @#&5 1 (mf 2ﬁ§t7( g (cd, 7 Ve
B9, 1§ Hgths? 20110, 9 8.5 Hp, 3D, 7AL4m . 345 (o g4 25 H
( May, heaao @) 1HAEB4Q i)+, Retention time 11.5 min 15MS:
ESI (+ve) (Method B): 458 (M+H) +, Retention tine 3.8
m n Exanple 13:
[ 8 [e@ﬁ'IaB‘Fb 2- di'PFuor onBrHeRy-MEELIRIP-344-pyagRit A PEr Y-y
b dihgdrbquinglin-Srgloxylacetio/daikmétag estec acid Cl 20

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

MS: ESI (+ve) (Method B): 422 (M+H)", Retention time 3.3 min

Preparation 12d: [2-difluoromethoxy-8-fluoro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxy]acetic acid methy! 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-di'hydroquinolin-5-yloxy]acetic 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-yloxyJacetic acid
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Prepar ati onl3a: [ 8-chl oro-2-di f| uor onet hoxy- 4- net hyl - 3-

(4-pyrazol -1-yl benzyl ) quinolin-5-yl oxy]acetic acid _

met hyl ester 25 The title conpound was prepared by the

met hod of Preparation 10c using

[ 8-chl or 04- net hyl- 2- oxo- 3- (4- pyrazol - 1-yl benzyl )-1, 2-d

WO/MBGUBHOl | n- 5-yl oxy] acetic acid net hyl eRITGEB2B$01201

chI orodi fl uoronet hane. Ms:40ES| (+ve) (Method B): 488
(MrH) +, Retention tinme 4.4 min W

Zosration 2 RAdifigprccEitosss-faxro-g methyl-3-(4-pyrazol-1-yibenzyl)quinolin-5-

Paceat baa iln’éthy[ &t&fqd) 3 gy iR nwtﬁahaqv oLl Bﬁa,(waér (04 MY waks
g:f;p{%ﬁ rv@ﬁ %ld)f Ie\_%ueouszs\édlhm%%r%)%de solut?o¥1|(8 )ég]mzﬁ d(ihe resS{tmg

[rBixtote| vassti@ediatfrbero tepmpetatws yor 4-Sntedursy The mpure yas 2citlified tyy
tiﬁé‘ 2ditiofl b Rflcial aceitic ch 'd?lﬁééh%ﬁ%a@er%b%&?éi?%&te@%tﬁ rethyl
th and wa

I 1 et hanol .0 L)
tqcetateeg)hw tombined W’%ﬁ%é’(ﬁﬁ d§6‘6|u°l‘1?ﬁ HB?E'P“(?JH é”'@&ﬂ Gf“i’ dPF"
(dOn@Rtratkq , urderd rédueed @easkitreN Purification ©f vibes rediduer g @lumn

RT3 M ol e pou 8 JHENDR U85 9

diluted with water and extrac_ted wi th ethyl _acetate.
Thenmr M8 deR st 5 (s S3ME .20 4, i26g] Q8te(s, DRAYBASIMID= 2.0 Hz,

P Ehed Vi L0 F Aol PSR 2 187 L oo
mdrt)Waﬁﬁn(ld J £ 3PIHaWH), BYO (ol o816 Hzh R E86 (i &ip A Ha H3,i 8.35c(d,
fhord title conpound as a white solid (0.036

0 2 4. 80
e A LR AR, b sl s 21, 450
=M8 =53] H;ye) (Md)h,odB) 268 (MiH) Retetich titm 3.8H)n 7. 65 (d, J =
17Hz 7.70 (d, J = 8.6 Hz, 2H), 7.75 (d, J

"ﬁﬂ bg) éﬂ’ﬁ'ﬂ‘g/'é')d"[z‘ T 73@%m§%ﬂ'?"%%1-1:]ylb:engﬂ)6

Rnﬁmlhl-sayloxy]auetldaciﬂ mn Ms: ESI (+ve) (Method B): 474
(MrH) +, Retention time 4.0 mn

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

The titte compound was prepared by the method of Preparation 10c using [8-chloro-
4-methyl-2-oxo-3-(4-pyrazol-1-ylbenzyl)- 1,2-dihydroquinolin-5-yloxy]acetic acid

methyl ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 488 (M+H)*, Retention time 4.4 min
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Exanpl el14: [ 13- chl oro- 4-di f I uor onet hoxy-2-et hyl -3-(4-is
obut yryl benzyl ) qui nolin-5-yl oxy]acetic acid
Preparation 14a: 2-(4-isobutyryl benzyl)-3-oxopentanoic
acid ethyl ester The title conpound was prepared by
tWe 20081 13%d of Preparati on 3a usi ng 3- oxopeREEHABI0E8/001201
acid ethyl ester and

1- (4- brononet hyl phenyl) - 2- met hyl pr opan- 1- one. M5:

( Rreggratiquet HSl: B)[8-chigm- %Mm;ometm -Arietiyh3(4-meazp!- mhﬁfﬁ'v')
QISR ylozddébhbadd GB2008/ 001201 42 The title conpound
was prepared by the method of Preparation |c using
(3-am no-4- chl orophenoxy)acetic acid nethyl ester and
2A (sdiuiicnath (B8-ghioro-BelilzgrioneBoxxbpeyidid: nyrageli ioylkeniyfiquinolin-5-
e?&fﬂaceﬁ@cud-:rﬁéth&l Y@ io(dﬁbgt) HdetRinol GoPmMird waterRo L et wWas

[ oo W5 0 MIBSWEREH SRR BYORte SOIPn 9324l BRI 5700
z yil)dtﬂ{elw&métlrrﬂd &t royrh Getyjeratert ifar 3dourd. Tretrhiytureastsacidifibeby the
t h&&n%n%P %getl\é@ad lelﬁiQaWﬁij%r Aaeex{TEJtMterthyI acetate. The

repara
[ sor&mqgr%tza@% Were-dged avqrmmw%féwanﬂ)m% oRepntrated 4ndgy
d reageidprbdstreSTHH REiMlewa puRifieChyctrittedtiby Witle sietanélfdilowed by

CEABRL ARSI e o Vo it 4 B oo

[ 8-chl or o- 4-di f1 uor onet hoxy- 2- et hyl - 3- (4-i sobutyryl ben
zyl ) qui nolin-5- yloxy]acetic acid 20A sol ution of

. i SRt BTy s £ B8 By Bk a0 16 2Bl i o AR Y oY g028
gHzi TH)t @95 ahy cre He.alit)( B20(dnd ) 8ehdz, RE.&65((8, O=11i7. Hz, Wb
t b%g@% 86 hz 12|-Q Ms%ugeo@% 2, 4y, W5y S o) 'I-Qeﬂ-ﬁoé 9 (dom—

'f'r?p theresutlng m xture was stirred
rgérﬁﬁé erature for 2 hours. The m xture was
c W% EBL (red)dMethed Ao 4iv+K) uRelention tichad@d nimessur e, and

t s: BEl @) YMEREY B afls (1P, RétBntion time 4.0 min

Example 14: [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-isobutyryibenzyl)
quinolin-5-yloxylacetic acid

Preparation 14a: 2-(4-isobutyrylbenzyl)-3-oxopentanoic acid ethyl ester

The tittle 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-
yloxyJacetic acid methyl ester
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25 addition of 1.0 M aqueous hydrochloric acid
solution. The m xture was extracted with ethyl

acetate, and the conbi ned extracts were dried over
magnesi um sul fate and then concentrated under reduced
pressure. Purification of the residue by preparative
Me29pER2Bhase HPLC gave title conmpound (0. 1BCEGB2008/001201
3011-1 NWR (CDCI3): 8 1.154(d, J = 6.9 Hz, 6H), 1.30
(t, J =7.4 H, 3H), 2.85 (g, J =7.4 Hz, 2H), 3.45
(m 1H),.4.40 (s, 2H), 4.85 (s, 2H), 6.10 (d, J = 8.3
Hhe tlﬂé'aom&@u&pwﬁ preﬂared t?y'ihé’%eth@b"bﬁ Peré]rgtloGQC uglng'gagarﬁmé'-'l
Shipiophénciahiti et OBy 5 240 huboenziet aivppgnoi
tdcidettyBestermi n WO 2008/ 122784PCT/ GB2008/ 001201 43 NU
Prepar ati on 15a

[8 0- 2- e t (4-pyrazol -1-yl benzyl)q
N1 v Cighost Py 458 (AP o Bbtsnin A 36 8rer 5 The o 11 5

conmpound vvas prepared by the nethod of Preparation 1lle

lﬁ#ﬁ%t&ﬁ l[%&?j -mdlﬂuororneToV %eth f:isfPléqnaﬁbe?]zyI&q'uringgn-a-
IYIWV]aW*I'CQC'?F@WﬂQﬁ%tI c acid met hyI ester and
| odonet hane 10Preparati on 15b:

e Pt s Baréo B ndineipboiol PRRFAEST ik i RN
@mﬂé&-$wwMQem froxo-bA-dibyerpauinalin-Gryloxdacetic| agd methyl

[3tek hntpérotodiRibRimesrafie. Nt hy 1- 3- (4- pyrazol - 1-yl benzyl) qu
i nolin-5-yloxy]acetic acid nethyl ester. 1H NWR

(DVMSO-d6): 8 2.80 (s, 3H), 3.95 (s, 3H), 4.20 (s, 2H),
4/!95—:84 +veR(Method BE506 (+HIHReteptiorelintactlo mh = 4.0, 8.9 Hz,
720(dJ 8.5 Hz, 2H), 7.30 (dd, J = 8.9, 9.8

E%Fpa({??e) 149 et %Wuwz‘f%\%i%ﬁm' Ty aheta i i &

rviloxylEsedinptid 16:

[4-di fl uororrethoxy 2-ethyl -8-fl uoro- 3 (4 trifluoroneth
O.&( Yo tl0|¥ 2>f %J cﬁ]grlo-l4-d|ﬂuo%met o](yaf e’{hyl 3-(4-|sobutyrylbenzyl)qu|noI|n 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 (CDCl,): 8 1.15 (d, J = 6.9 Hz, 6H), 1.30 (t, J = 7.4 Hz, 3H), 2.85 (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-pyrazol-1-yl-benzyl)quinolin-5-
yloxy]acetic acid '
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0 OH WD 2008/ 122784PCT/ GB2008/ 001201 44 The title
conpound was prepared by the nethod of Preparation 3a
usi ng 3- oxopentanoic acid ethyl ester and

1-brononet hyl-4-trifl uoronmet hoxybenzene. 11-1 NWR
(CbCl3): 8 1.00 (t, J =7.3 Hz, 3H), 1.20 (t, J =7.1
YO 2088422782 30- 2. 40 (m 51H), 2.55-2.65 (m BEHYGB208{081201
(m 2H), 3.75 (t, J =7.6 &, 1H), 4.15 (q, J =7.1

Hz, 2H), 7.10 (m 2H), 7.20 (m 2H) '
Prepar ati on16b: [ 2- et hyl - 8f f | uor 0- 4- oxo-3- (4-trifl uorom
et hoxybenzyl) -1, 4- di hydydguryioti n-5-yl oxy] acetic acid
nmet hyl ester 10 The titl epound was prepared by the
nmet hod of Preparation 1c aisilngi( 3-am no- 4-

chl or ophenoxy) aceti c acijd net ester and
3-0x0-2-(4-trifluoronmePho¥ybenZyl) pentanoic acid

ethyl ester. 15MS. ES1(+ve) (#Bthod B): 454 (M+H)+,
Retention time 3.5 nin Preparatfon 16c:

[ 4-di fl uoronet hoxy-2-ethyl-8-fluoro-3-(4-trifluoronmeth

b I [ in-5- L id hyl .
R R e B L
Pylexyiacetici apid mdihy! estérng [ 2- et hy1- 8-
fl uoro-4-oxo-3-(4-trifluoronmethoxybenzyl)-1, 4-di hydroq

uinol i n-5-yl oxy] aceti c acid th ester and .

cﬁ'p%\'twwpémw%m@d byhe @%ﬁmz ¥{f§ypa(fm HAg uf9 (Bslygro-
( Mirtdihyl-2-8let (@t pyazolt i-yitmendyl )51, 2Adiny @tquitrotip Siylakylametid 6d:  acid
[ﬁégggggr?gnakﬂgmﬁmg-ethy1-8-fluoro-3-(4-trif|uoroneth

oxybenzy qui nol I n-5-yl oxy] acetic acid

Preparation 15b: [8-fluoro-2-methoxy-4-methyl-3-(4-pyrazol-1-yl-benzyl)quinolin-5-
yloxylacetic acid

The title compound was prepared by the method of Preparation 13b using [8-fluoro-
2-methoxy-4-methyl-3-(4-pyrazol- 1-ylbenzyl)quinolin-5-yloxylacetic acid methy! ester.

'H NMR (DMSO0-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-ethyi-8-fluoro-3-{4-trifluoromethoxybenzyl)
quinolin-5-yloxy]acetic acid '

N o_F
T
2 F
0 O_F
L, 7
0% oH

Preparation 16a: 3-oxo-2-(4-trifluoromethoxybenzyl)pentanoic acid ethyl ester
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A sol ution of
[4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-trifluoroneth
oxybenzyl ) qui nolin- 30 5-yl oxy]acetic acid nethyl

ester (0.054 g) in tetrahydrofuran (4.0 nL) was
treated with 1.0 M aqueous |ithium hydroxide sol ution
O 2es/peB4 and the resulting m xture was stPCTEBR0gs001201
roomtenperature for 3 houts. The m xture was
acidified by the addition of 0.1 M agueous :

Hihdr @lehcamrounchwag RipRAred by dbe duethad pf Erappration: Saaysing 3-
Wr6pentinbic 36 ef¥ilesRf hitd WbRMoMRHNEDrilliordngtftxiieAk .

aqueous sodi um chl oride solution, 35 dried over
magnesi um sul fate and then concentrated under reduced
PHeNMRB (EDCI,V\D 1008 U K223 8 P8H), G2a ) 3/~001 Bi@13H)52.30-2.40 (m,

Buri £i . " ,
EOAAELBATR MR8 s oR s B BARECH RS g0 71 e
Fh)iy1q@. eur 7@p (m, 2H)y NVR (CDCI3): 8 1.25 (t, J = 7.5

Hz, 3H), 2.90 (q, J = 7.5 Hz, 2H), 4.35 (s, 2H), 54.85

FRengion " "Jotg o p-Tvrg fiorda dyaBs illgopfopbinn 5
gmwlguinmwzs-w@«vlaemaym,memtmri ontine 12.6 mn

anple 17: _ _
B0 55t AT IR b Pl RO
Ribtopaphendxplaceti¢ aacid methyl ester and 3-oxo-2-(4-trifluoromethoxybenzyi)

Z&eﬂfaagicgci&lhmgtelatékpr opi onyl ) benzy1] - 3- oxot hi obut yric
acid S-tett-butyl 15ester '

MS: ESI (+ve) (Method B): 454 (M+H)", Retention time 3.5 min

Preparation 16c¢c: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-trifluoromethoxybenzyl)
quinolin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 10c using [2-ethyi-8-
fluoro-4-oxo0-3-(4-triftuoromethoxybenzyl)-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester and chlorodifluoromethane.

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

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

A solution of [4-difluoromethoxy-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 hydrochioric 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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The title conpound was prepared by the nethod of
Preparation l1lla using 1-(4-
br ononet hyl phenyl) - 2, 2- di et hyl pr opan- 1- one and
3-oxot hi obutyric acid S-tert-butyl ester Ms: ESI (+ve)
(Method A): 349 (MtH)+, Retention tine 4.4 mn
Y@ Mus/ 278N 17b: PCT/GB2008/001201
N- ( 2- chl or 0- 5- hydr oxypheny4) - 244- (2, 2- di net hyI propi ony
I%benz y1] - 3- oxobutyram de The title conpound

ifieation obiie reRduady tRERPALHIVEDTeUES- Akasg NHLPboau% |"¥'Fg°°’“p°““d
251543\@@1,9%0|.410m§)yl propi onyl ) benzyl] - 3- oxot hi obutyric
acid S-tert-butyl ester and 3-am no-4- chl orophenol.
30Ms: ESI (+ve) (Method B): 402 (M+tH)+, Retention tine
3! FONMR(CDUK): 20028/ (L. 227 BAPETAER23041.00% 7G1Hz @H), 4.35 (s, 2H),
P 7.06 (br s, 4H),
Egﬁ?sgro g?i}‘{d” %?r?e‘ts ﬂ)z/l1p§ir)o%?%(r§yd)k7)se#§y1il'-]i) 50?13(/bdrsoxy)-
A78etmyHL H- qui nol i n- 2- one The title conpound was
PMSPESI@Lhehp Mdttiva Ayet90qN +Ia), Fikteartion trhe 216 tirc usi ng N- ( 2-
5chl or o- 5- hydr oxyphenyl) - 244- ( 2, 2- dinethylpropionyl)be
nzyll- 3- oxobutyram de Ms: ESI l(+ve) (Met hod '2)'

( Kaanpple 1RdBshioreR-diffuprometiox)y 314-(2.2-dippthylprogio Hb&%r'l"‘-
{&eﬂm@mn&szwx&}&em gaghy! pr opi onyCbenzy1] - 4- net hyl -
- 0x0-1, 2- 10di hydroqui noli n-5-yl oxy}acetic acid nethyl
ester The title conpound was prepared by the nethod of
Preparati on 7a using 8-clyl oro- 3-
[ 4- (2, 2-di met hyl pr opi ony 74
H qui nol i n- 2- one and br pacet.i © aC|d methyl ester.
M5: ESI (+ve) (Method B);o 4! [
4.0 mn Preparation 17e;
(8-chloro-2-difl uoronethoXy- - (2, 2-di met hyl pr opi onyl
) benzy1] - 4- net hyl qui nol i n- Poxy}acetic acid nethyl
ester The title conpound was 'prepared by the nethod of
Preparati on 10c using

hl g 44- - di et hyl. ' I
o Fispaeatly TR Poe ey PR L B bbb o
esttelr and chl orodi fl uoronet hane. 25Ms. ESI (+ve)
(Method B): 506 (MtH)+, Retention tine 4.7 mn
P t
R A AR 42 o7 SRR 1o Ao oL PTRPREYHR 18, w1t
) benmykthyiphenydRladimethylrbpan- Gond qu@@t!!qbutym:aw S-tert-butyl

ester

VA\7d

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)benzyl]-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-
chiorophenol. .

MS: ESI (+ve) (Method B): 402 (M+H)", Retention time 3.5 min
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30A sol ution of '

{8-chl oro-2-di fl uoronet hoxy-344- (2, 2- di net hyl propi onyl
) benzyl] -4- met hyl qui nolin-5-yl oxy}acetic acid nethyl
ester (0.18 g) in tetrahydrofuran (10 nL) and water
(1.5 m) was treated with 1.0 M aqueous |ithium
A¥QI2008(12884 sol uti on (0.71 nl), and the resul RGTEB2008/001201
m xture was stirred at rooth tenperature for 2 hours
The m xture was concentrated under reduced pressu

@renatation wil T fechloro-3ildd2 ZssimethyiRserioRyD PRARMI-2rhrexy: ér{“ethy"
aeiLqinbiieglohy the addition of 0.1 M aqueous

hydrochl oric acid solution. The aqueous phase was
extracted with dichloronethane and the WO

06 8itia Zﬁrﬂﬁdﬁdﬁﬁ:«ﬁaﬁam&écﬂm felmétiiot ohBrapedtior gtnusing N-(2-

RRRRESH dﬁﬁ )ﬁ@’ureﬂ% g%ﬁétwmrsabﬁyﬁs&zylw exo%myme was

renove pressure to give title conpound
as a white solid (O 16 g). 1H NWR (DI\/SOd6) 8 1.20

(MBs: E%Wwe)z(l\n%ﬁhoﬁ B) 334‘0M+H§ Rétefion tdtd) 3.6 hinB0 (s, 2H),
6.95 (d. . 11, 7.15 (d, J = 8.4 Hz, 2H),
7.60 (d. J:84Hz '2H), 7.75 (d, J = 8.6 Hz, 1H).
Pr&mfdtion J 17d: 7EB-¢HDFO-M(2WINEBY|D'(OP'OEW)DQWUI HW“B)'Z oxBP2-

(ch Rl58/x fabetic hBB bt dEke? Exanpl e 18:
d‘ﬂZﬁDo&umé?h gﬁ%}?r z;zgl -1- ilrlé) benzyl ] -4-difl uoronet hoxy- 2

-ethyI 8- 10 fluoroquinolin-5-yloxy}acetic acid
Arepitie edrpmand @as prepared by the method of Preparation 7a using 8-chloro-3-

k . h _
i e e

ég?%?acﬂ"%"i&’ﬂﬁﬂéy gter- _
{4-difl uoronet hoxy-2-ethyl-8-fluoro-344-(4,4,5,5-tetra

66261 [ vepPvetnod B): 456 (M+H)*, Retention time 4.0 min

Preparation 17e: {8-chloro-2-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyi]-4-
methylquinolin-5-yloxy}acetic acid methyl 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-diflucromethoxy-3-{4-(2,2-dimethylpropionyl)benzyi]-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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di oxabor ol an- 2-yl ) benzyl ] qui nol i n-5-yl oxy}acetic acid
met hyl ester (0.14 g), 4-chloro- 1H pyrazole (0.053
g), cuprous acetate (0.093 g) and pyridine (3 nL) was
heated at 20 50 C for 116 hours. The m xture was
cooled to roomtenperature, diluted wth water (10 ni)
WA 2eiRFdted with ethyl acetate. The conbi REHGB2008/001201
extracts were washed wi th 4aturated aqueous sodi um
chl oride solution, dried over nagne5|un1sul hat e and
t ¢rEbined @toenis phases driedieyer MAgRSIN Fiifates The. Solvsgt vas Eeiovesh
Ofindbl@duces pRbuIrd diveltilgTorjousdiad DeNirsbld @iteigra gel
eluting with a m xture of cycl ohexane and et hyl
acetate 25(1:0 to 7:3 by volune) gave title conmpound
a&H NMB (DMSO1de)s 8 1@0I(s, ©81), B5d3,. 3HWE: 258 S512H).+4/80) (s v t9RN(d, J
R L] r tJQDE$Q

“-Q)F'\{?'_% dpf/Jr Zézg 1'&917; %enzgl ]%42111%25? Sg;?éfaret hoxy- 2
-E‘d)h 5 @J ’k@ M4dHbqui nol i n-5-yl oxy}acetic acid WD
ZQQ%QZQZBM%@Z@QQMWMM& filed.dimtin ¢ conpound was
prepared by the nethod of Preparation le using
(344-(4-
cExampiey 18:2 of3-[4-(4-¢hiprapytazpl: uvimenmmweema}hozv@rm\r' -85
- filisreq @Al lbky}aceticasld acetic acid nethyl ester 51H
NVR (DMSO-d6): 8 1.20 (t, J = 7.4 Hz, 3H), 2.85 (q, J
= 7.4 Hz, 2H), 4.38 (s, 2H), 4.88 (s, 2H), 6.99 (m

Hz

1H), 7.21 (d, W?Qg(t, J g gstHz’zH)

1H), 7.53 (t,

7.83 (s, 1H), 8. M) ESI (+ve) (Method A):
506 (M+H)+, Retentiongt IdTE,:lZ 1 mn 10 Exarrple 19:
[8-chloro-4-difluoro thdf& 2-isopropyl - 3- (4-pyrazol -
-yl benzyl) qui nol i R¥5ox| oxy] acetic acid 15Preparation
19a: 4-nethy| 3- 0x0- 2- (4-pyrazol - 1-yl benzyl ) pent anoi ¢
acid eth este title c und epare

C Rrevagiona B PRl soR R ORI R RO 2 B e
ommmumhres-mom)aoatmadWmetemeeter and

1- (4- brononet hyl- phenyl) - 1H pyr azol e.

A mixture of {4-dif|uoromethoxy-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 (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 chloride soiution, 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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20Ms: ESI (+ve) (Method B): 315 (M+rH)+, Retention tine
3.8 mn

Preparati onl9b: [ 8-chl or 0- 2- i sopropyl - 4- oxo- 3- (4- pyrazo
| -1-yl benzyl) -1, 4- di hydroqui nolin-5-yl oxy]acetic acid
met hyl ester 25 The tttle conpound was prepared by the
N¥Q o128+ Pr epar ati on 1c usi ng (3-am no-4- PCT/GB2008/001201
chl or ophenoxy) acetic acid #et hyl ester and

4- et hyl - 3- oxo- 2- (4- pyrazol -1- yl benzyl ) pentanoic acid
ekhgyfitle é@’!‘é?““d WS Peepaired Ryethe meghod i Prgparatig 1¢ yRipg {3-14-(4-
Rlofiplytagd)- 1tyl)BEnzi]- 8- diffudtordéthoM2-ethyl-8-fluoroquinolin-5-yloxy}acetic
2%08/ iyg §4PCT/ (GB2008/ 001201 49 The title conpound was
%‘é’p’%‘? the nmet hod of Preparation 10c using

[ 8-chl oro2-i sopropyl- 4-oxo- 3-(4-pyrazol -1-yl benzyl) 1,
AHCN E5MSOLB b 1 2o, yLemmza@E} b%s%}'.]d- menmd ) z”ngd

chl orod| fl uoronet ha S

(4ABH5-2H) R 0% (1. 150 7tg1rgg J4_96,ﬁzn2H) 736 (t iz Hz 1H) 7531 J

Er@}aa,rm)l?om](a,di{aeﬂzl 21783 @i fTH)L&7 o(setioxy- 2- i sopropyl
,x,%ﬂ({@ A yl oxy] acetic

acl (Fkig L"‘Ptaﬁz ﬂg%n(?e\j\wgg%‘rnlééggﬁﬁlnby t he met hod

of Preparation |le using [8-chloro-4-

OExiampte O19et Mw&mmm%thoﬁﬁ-fﬁopwp?zwug{'ﬁdmwmhiﬂp
| C acCl me ester
(%@)&y%i@%@%@h 32 6.7tz 6H . 3.32 (m 1H,
2

4.43 (s, 2H), 4.85 (s, 2H), 15 6.44 (t, J 1 He,

IH, 6.74 (d, J = 8.6db, 10, 6u8¢ (1. J = 75 He,
1H), 7.15 (d, J = 8. (d. J = 8.3 Hz,
oH). 7.68 (d, J = 8 72(d J =16 H,

1H). 7.86(d, J = 2.1 V6. ESI (+ve) (Method A):
502 (M+H) +, Retentio tlm‘:'(13 3 mn M5 ESI (+ve)
(Method B): 502 (M n R€tention time 4.4 mn

Preparation 19a: 4-methyl-3-ox0-2-(4-pyrazol-1-ylbenzyl)pentanoic acid ethyl ester

The title compound was prepared by the method of Preparation 1b using 4-methyl-3-
oxopentanoic acid ethyl ester and 1-(4-bromomethylphenyl)-1H-pyrazole.

MS: ESI (+ve) (Method B): 315 (M+H)*, Retention time 3.8 min

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-3-0x0-2-(4-pyrazol-1-
ylbenzyl)pentanoic acid ethyl ester.

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

Preparation 19c: [8-chIoro-4-difluoromethoxy-2-isopropyl-a-(4-pyrazol-1 -
ylbenzyl)quinolin-5-yloxyljacetic acid methyl ester
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20 Exanpl e 20:

{3-[4-(3-chl oropyrazol - 1-yl ) benzyl] - 4-di f | uor onet hoxy-
2-et hyl -8- fluoroquinolin-5-yloxy}acetic acid 95
Preparati on 20a:

(3-[4-(3-chl oropyrazol - 1-yl ) benzyl-] - 4-di f | uor omet hoxy-
WQRWY12B4 | uor oqui nol i n-5-yl oxy}acetic acPel/qBi0p8/Q01201
ester The title conpound#as prepared by the nethod
of Prepar ation 18a us

360 e sBPBoHI0 H@i?’efa@f’r?gltées’“?tl‘%‘i’fd’ reparatiop 10gusingsl8clipio,
Ne-isbyropyl-4-dx@B d4-pyratudn glbamey-1 idinydroquinolin-5-yloxylacetic  acid

b I | ks t id methyl t d
R el RoaloRBRAE B © 20c)! (et boa 8) - 520

(MrH) +, Retention tinme 4.4 mn W

2BBESI72765 (NRSHIIBFOBRMORN Asterfion finepaias i on 20b:
{3-[4-(3-chl oropyrazol - 1-yl ) benzyl ] - 4-di f | uor onet hoxy-
2-ethyl -8- fluoroquinolin-5-yloxy)acetic acid 5 The

t Pteparatinonpoutfi: was [$ehigrardaiiluprpmehexy:spryopyh 8-(4-pyrazol-1-yl-

P fnbIi0s- bfthcid3- [ 4- (3-
ch‘lﬁig?{?gyr azoﬂ%’%l ) becnzyl ]-4-difluoronet hoxy-2-ethyl-8

-fl uoroqui nol i n-5-yl oxy)acetic acid nethyl ester. 1H
N t{tiBlvBapaldyl wa8 plepa®@d py thenethod. of PréparaBed) 1e @sirgg8-Chojorodt-

dlﬁuo‘}or#&hoxg @lﬁ)p%p?% (frsp(y (fgbm-ylﬁlsq?ﬁ)g&ﬁolﬁ%-yl&'ﬁacetﬁ 62 di

(a‘ethx'estesaHz, 2H), 7.29 (t, J =75 Hz, 1H), 753(m
1H), 7.69 (d, J 86Hz 2H), 8.49 (d, J = 2.6 Hz,

1“1'-1 NM?éCEé!;ﬁ 5 1‘5%)«1 (Mg, 9?—9 &y 33960 (M1 45 (sR8HCHES Qo)
644(t J=2.1 Hz 1H), 6.74 (d, J = 8.6 Hz, 1H), 6.86 (t, J = 75 Hz, 1H), 7.15(d, J =
8.3 Hz, 2H), 7.55 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 8.6 Hz, 1H), 7.72 (d, J = 1.6 Hz,
1H), 7.86 (d, J = 2.1 Hz, 1H)

MS: ESI (+ve) (Method A): 502 (M+H)*, Retention time 13.3 min
MS: ESI (+ve) (Method B): 502 (M+H)", Retention time 4.4 min

Example 20: {3-[4-(3-chloropyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxy}acetic acid

F e
N\ N\N/
4e¢e
o} OYF
OLOH F

Preparation 20a: {3-[4-(3-chloropyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-

Ci

fluoroquinolin-5-yloxy}acetic acid methyl 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-chioro-1H-pyrazole.

MS: ESI (+ve) (Method B): 520 (M+H)", Retention time 4.4 min
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=2.2 H, 1H). 15MB:

15 Exanple 21:

[4-difluoromethoxy-8-fl uoro-2-isopropyl-3-(4-pyrazol -1
-yl benzyl) quinolin-5-yloxy]acetic acid

20Pr epar ati on2la: [ 8-fl uoro-2-i sopropyl - 4- oxo- 3- (4-pyra
zol - 1-yl benzyl) -1, 4- di hydr oqui nol i n-5-yl oxy] acetic

A0 Wos3e_Yy| ester The title conmpound was ROTAERA0€8(001291
t he nmet hod of Preparation ¥c using (3-amn no-4-

fl uor ophenoxy)acetic acid nethyl ester and

4- et hyl - 3- oxo- 2- (4- pyrazol -1- 25yl benzyl ) pent anoi c
Frbghratiohy | 20bSt §8-[4-@Bhlokopyragotv6))bérdl-aitludidmeti®)-2-ethyl-8-

+. Retention ti. 3.5 m
g RS e g s o
et hoxy- 8-fl uoro-2-i sopropyl- 3-(4-pyrazol -
fhel tmsr&émbalmalmldrébawmﬁu]na&w & F&é‘éa@hnﬁﬁﬁb)ﬁ%m 8-804 (3-

%E’&b&t | tﬁdry?)gg}}yl g—dwg ar e%h)g)é ﬂuoroqumt}hn C)I/ong}acetlc

|a§wpnejp,yﬁsten 0X0- 3- (4- pyrazol 1-yl benzyl) -1, 4-di hydr oqu
i nolin-5-yl oxy]acetic aci d nethyl ester and
chl or odi f | uor onet hane

ZUG‘B\/"?L@V%Qﬂ@TFéBQGMFGm%fHBf 8. VT4 PR, 4-REneld
B).89 GOSH)( Sl62idt ) =Res BRLIHY,7.01 (@8, Ji= 3.619.0 Hz, 1H)PT.2PEI; dt=i 86

- 81*} I7u2c?r(drret¥10|3'<§7-15|) f7I 5Lisor 619) |7ssg cr"o"pi/g'-6 g‘-z( ﬁH)by?rli g %IJ
-3®HariH)1 ) 5quinolin-5-yloxy]acetic acid The title
mmﬁethWQMthtmm fifgl10f mid epar ation le
usi ng [ 4- _
di f| uor omet hoxy- 8- fl uor o- 2-i sopropyl- 3-(4-pyrazol -1-yl
biexampllg q2it: n d4-titjueropiethoxy-Bdisore-2-igaproryl:3-A;pyrazal-dryibenzylH
w@.a.ma; lacktibadd (d, J = 6.7 Hz, 6H), 3.32 (m 1H),
4. 43 , 4.82 (s, 2H), 6.44 (t, J = 2.2 Hz, 1H),
675(dd J:33 8.6 Hz, 1H), 6.87 (t, J = 75 Hz,
1H), 7.14 (d, J = 8.6 #Hz, 2 72§ (m 1H), 7.56 (d,
J =8.6 H, 2H), 7.7 , 1H), 7.86 (d, J
Met hod A): 486 (M+H) +,

/

Retention tine 12.2 m

o OH

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-3-0x0-2-(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-yloxy]acetic acid methyl ester

The title compound was prepared by the method of Preparation 10c using [8-fluoro-2-
isopropyl-4-oxo-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester and chlorodifluoromethane.
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M5: ESI (+ve) (Method B): 486 (MrH)+, Retention tine
4.2 mn. Exanple 22:

{4-difl uoronet hoxy-2-ethyl-8-fluoro-3-(4-(1-isopropyl -
1H pyrazol - 3- yQoenzyli qui nolin-5-yloxy}acetic acid /0
Preparation22a: 1-i sopropyl-3-(4,4,5,5-tetranmethyl [1, 3,
YQROER®A ol an-2-y1)-1H pyrazol e 25 PCT/GB2008/001201
3-(4,4,5,5-Tetrannet hyl [ 1, 3, 2] di oxabor ol an- 2- yl) - 1H py
razole (0.52 g) was added to a stirred suspension of
sodi um hydride (60 e' /o in oil, 0.096 g) in

NudFesh (B (et B B0d ev{H)8 Héte)wtu@'ttmﬂb £3mand t he

resulting mxture was stirred at roomtenperature for
1 hour. The m xture was then cooled to O C, treated
wWPreparation o daigr o adiugramethaxy-B-fluerg-2sisenprery - Gepysazol biyernzyl)

t&mbﬁ,;?}fd kfadef acld hours. The m xture was diluted with
wat er 0 ML) and concentrated to | ow bul k under

reduced pressure. The residue was extracted with ethyl
avt'et aﬂeemmudnd tveascprapare dby etk maathesl ole Peepavatiore de wistng [4-

it R RBUER 215 fhogON o) 2SR FRAROR DA Adere 2

e so uti on t hen dr over ‘nmagnesi um
s@ﬂ"?'ﬁ?‘@!"eqfﬁ% sol vent was renoved under reduced
pressure to afford title conpound (0.152 Q).

'H NMR (CDCly): 8 1.23 (d, J = 6.7 Hz, 6H), 3.32 (m, 1H), 4.43 (s, 2H), 4.82 (s, 2H),
6.44 (t, J = 2.2 Hz, 1H), 6.75 (dd, J = 3.3, 8.6 Hz, 1H), 6.87 (t, J = 75 Hz, 1H), 7.14
(d, J = 8.6 Hz, 2H), 7.26 (m, 1H), 7.56 (d, J = 8.6 Hz, 2H), 7.71 (d, J = 1.6 Hz, 1H),
7.86 (d, J=2.2 Hz, 1H).

MS: ESI (+ve) (Method A): 486 (M+H)*, Retention time 12.2 min

MS: ESI (+ve) (Method B): 486 (M+H)*, Retention time 4.2 min.

Example 22: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(1-isopropy!-1 H-pyrézol-s-
yl)benzyl]quinolin-5-yloxy}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-yl)- 1H-pyrazole (0.52 g) was added to a
stirred suspension of sodium hydride (60 % in oil, 0.096 g) in N,N-dimethyiformamide
(18 mL) at 0 °C, and the resuiting 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 low bulk under reduced pressure. The residue was extracted with
ethyl acetate, and the combined extracts were washed with saturated agueous
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Preparati on 22b:

{4-di fluoromet hoxy-2-ethyl -8-fl uoro-344-(1-isopropyl-1
H pyrazol - 3- Abenzyl ] qui nol i n-5-yl oxy}acetic acid A

m xture of

[ 3- (4- bronobenzyl) - 4-di f |l uor onet hoxy- 2- et hyl - 8-fl uoroq
WhWP§/132784 y| oxy] acetic acid nmethyl ester (BCGB2§(8/001201
1-i sopropyl - 3- (4 4,5, 5-tet?anet hyl [ 1, 3, 2]

di oxabor ol an-2-yl)-1H pyrazol e (0.047

tse¢ipmighiofide F%W@ﬂ)ﬂ“ﬁ H’é%‘pgf 1d)ouen nnamea'mn(%afats OThEcsalyent was
Merhbvéd tinddiYddubsd mredste: 16 Qifard title) comipuridl. (0.162 gqueous

cesi um carbonate solution (0.2 nL) was heated by

m crowave irradiation at 140 C for 6 m nutes. The
rRrsnagation vedd: e difleatomethoxy@rathytfjeoraBdd-61-isepsoryl-1H-pyfaze)3-
tyiBe uinbfis-AbxylacBiiddcRueous hydrochl oric acid

s‘)ci)) urtélﬁgin and ?hxgnia extracted with ethyl acetate. The
conmbi ned extracts were washed with saturated aqueous
sodimirueh| of i d8-(sobambbenzy!)-4Hdifleatornethoxy-PoatiaylAdudraquinolin-5-
g«ir . @%&c% trhRRy) Ct SidsagRd ci4BstepyI- @fwu S SetPinR¥HH,8.2]

cation of the resid
b B RAL AT APEEIB O %1 | ) SRR RESRTEpPau O
MMR12 BiVBONdim)ethyBorinainite( 0,3 mLand. 50 Nk aqulellis cdsiuf® cdrbonafie
450 Bg EJ]ZZ Y Was r?eg%é Qru%nl Evlergcgﬂ?a af WO C4f035 nﬂrﬁxtesﬁbﬁe
gmgtgr o eg to_rogm-,temgerguqqzamw by-,tﬁq)gddct@n 051 0 I\gacyep&s
Mcocl?lorbeac(ld soldtion dfd then éddacted with etidl acetats. 8hé cohbinéd

::édra%{:}«er I\)géssﬁgépm ‘;atu a?e&\?gﬁlﬁou(;%mm cf ZPQI?%/& ﬁl)n dn%rdgover

Reagngsibm rsutfaterand 1he1n Q?P‘FP"WE!ed [agler (reduepd el\?éﬁ%oﬂsy'caﬂsmf

(thvé Hsitlue Reprepdrative révierse-phase HRLT gibe fiteadtpipound30.014 g).
{3-[4-(4-cycl opropyl pyrazol - 1-yOobenzyl | - 4-di f | uoronet h

3% 2- et hyl 8-fl uoroqui nolin-5-yl oxy}acetic acid - WO
2BOVR IDMSQREN SEEZEHE/~008 Hp BHE31.42 (d, J = 6.7 Hz, 6H), 2.84 (0, J =

7.5 Hz, 2H), 4.35 (s, 2H), 4.50 (m, 1H), 4.81 (s, 2H), 6.59 (d, J = 2.3 Hz, 1H), 6.96
(dd, J = 3.7, 8.9 Hz, 1H), 7.09 (d, J = 8.3 Hz, 2H), 7.43 (t, J = 75 Hz, 1H), 7.51 (dd, J
= 8.9, 10.0 Hz, 1H), 7.68 (d, J = 8.3 Hz, 2H), 7.76 (d, J = 2.3 Hz, 1H).

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-cycl6propy|pyrazol-1 -yl)benzyi]-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid

Preparation 23a: (4-{[4-difluoromethoxy-2-ethyi-8-fluoro-5-(2- methoxy-2-
oxoethoxy)quinolin-3-yljmethyl}phenyl)boronic acid
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A m xture of

(4-di fluoromet hoxy-2-ethyl-8-fluoro-344-(4,4,5,5-tetra
nmet hyl [ 1, 3, 2]

di oxabor ol an- 2- yGbenzyl ] qui nol i n-5-yl oxy}acetic acid
nmet hyl ester (0.89 g), sodiumperiodate (1.7 @),
moeNed/tMAisdacet ate (0.46 g), acetone (23 nlL) BEHGCH08401201
(11 m.) was stirred at rooPdtenperature for 41 hours.

The m xture was concentrated to | ow 5 bul k under
rAed urdaire prabs ddrdifluorgmethexye2-¢ted Bdiuerowd4-(4#6 Grieteamathyi,3.2]

V@&xﬁﬁor@é‘rﬁZ&?\%ﬁz@huh@Wﬁ%N@béﬁcQJCWI'neﬁiy‘leés@ér q0.89 1B, sodium
i ne racts we ueous

AR D17 B PAROGUR Bl Odp dkconbas B v 1P R
swasetied ataom ttéreperatane derrtIrousd Thenolixture waisi cendgeniateddo law
tt&ekaﬁrﬁogf Jubéd Sre?ﬁﬁ@oémldthé Qesiélid) waslglldi@ wﬁ&wa(e’r'\/a@l)i then

Retention tinme 4.
F‘?’@'ﬁ?ﬁ?%t"’l ﬁtt‘glg,f\pe ate. The combined extracts were was ed with saturated

{ Aiylibouss s&ijmh ablotipy | solutiary, Odiriedl- ghey breagnedilm 4suphateu @and rtberh
- 22 - Q1 i id t hyl
g@%%trﬁ%gxbn&)z Fégpgéoggégsm 1d Sord dtle QEMpAMB L. Fogicl d et hy
(4-([4-difluoromethoxy-2-ethyl-8-fluoro-5-(2-nmethoxy-2
- RS 0S| sy (Metrod By 468 M+ )t JReednlion gnpdheBytin bor oni ¢ aci d
(0.1 g), 4-cyclopropyl-1H pyrazole (0.047 g), cuprous

acetate (0.078 g) and pyridine (3 nL) was heated at 40
CPreparation Ay r {8-[4-Beyclapreyinveazalalsyibgraylid-diftyoropsthoxy-2-ethyl-

t SARFSGRINGRrES-yiekyatefac héthphaéter (10 nl) and extracted
wWith ethyl acetate. The conbi ned extracts were washed

wi th saturated aqueous 20 sodi um chl ori de sol ution,
dAi euixtoreer ofna@riHsdifiuorosethons? -ethirffiuorash (2omeien 2 axpethoxy)

c&o QﬁHl R #%J@?ﬂh;lgtﬁﬂ}pné@ﬁwsﬂe ad?dJ(o f g)cabydwrdar 1“-:3@/rdzﬁlizl 0os7 gy
P acgne (g ot aRd b B mhheenep 3t 18 (R et gne
bipixtusd was Foaisle room tespermiypse. diied avith avater (1 G ek) and extrgcted
g)vrth %ﬁ’nb‘@ceﬁ&l ﬁhtvtﬁﬁnbﬁ%téiﬁ&tﬁ)veréﬁﬁshé&ﬁ%*satd?ﬂé@ Alhed0s
¢ s Sle s s 9 esiom, st a0 thep <SERBIRER
omryde rasiubad prgssufd. PorifisgiAnmas|thentesidye by pylume chiomatogepppon
TE\ﬁ‘cat adi,! &utﬁ@'ﬁtﬂ@%n%é &%me%etahdtéiﬁw eétae{10fto 7:3 by

ation
y@‘l"ﬁ?ﬂ@ﬁﬂ '6)??'39?51"3% §?% Elgﬁémlﬁooggbl f1 uor omet hoxy- 2- et
hyl - 8- fl uor oqui nol i n-5-10xy) acetic acid nmethyl ester
VA 5] (i@\@%ﬁ@%} §26QM5ﬁ) (mter%bhtumm%‘lmﬁm 2H), 1.17
(to 3 =7 (m 35 1H), 2.86 (q, J = 7.4
Hz. 2H), 4.36 (s, 2H) Jags (s, 2H), 7.00 (dd. J =
3 Piepai@tih 23c; {31H|4- cy?lonrep)(lpy,razgl-bylme&ymﬁ;dif@mmempw-ethyl-Bd
- 1 2H), 7.67 (d, J = 8.3 Hz, 2H),
8?"{02%1‘)'"%{%'0“\7/%0@%0%8/ 122784PCT/ GB2008/ 001201 54 NE:
ESI (+ve) (Method A): 512 (MtH)+, Retention tine 11.9
niThe Mg cdnffloudd-weg pleiMetdh byl tHe) metbdd of RiepdrationReet wsingi {81i4-(4-
i
( sToftpipait s Rfuohetngy 2o fuopunain o |
i G‘é%'é?c'qmeg‘yb@%nzyl ] qui nol i n-5-yl oxy) acetic acid

'H NMR (DMSO-d6): 5 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)



10

15

20

25

30

Preparati on 24a:

(4-di fl uoronet hoxy-2-ethyl -8-fluoro-344-(2-isopropylim
i dazol - 1- 10yl ) benzyl i qui nol i n-5-yl oxy}acetic acid

nmet hyl ester The title conpound was prepared by the
nmet hod of Preparation 23b using (44]4-

NG 10088M8€t hoxy- 2- et hyl - 8-f | uor o- 5- ( 2- met hoBGA/GB2098@ex2H1
oxy) qui nol i n-3-yl ] net hyl) i’lhenyl ) boroni c acid and

2-i sopropyl - 1Hi m dazol €. (+ve). (Met hod B):

150 BN Mol A1 BT nBeSNER TG TSN at | o 24

(B: &5f {+vé)(MBrbdB)< Bt 2MaHY'Y Re@ntidnuitnecr.Biifh- ( 2- 1 sopr opyl i m
i dazol - 1- yGObenzyliqui nolin-5-yloxy}acetic acid The
title conpound was prepared by the nethod of
[Exampieat24s n {4rdiflueromgthoxy-2-ethyl- -8-fluoro-3-{4-(2-isopropylimidazol-1-
@I)ﬂ&?ﬂ&ﬂﬁ&lh%rogy}%éiwacﬁrf' uor o- 344- (2-i sopropyl i m da
zol -1-yl) benzyl i qui nol i n-5- onxy}acetlc acid nethyl -
ester. 251H NMR (DVSO-d6): 8 1.08 (d, J 6.7 Hz, 6H),
1.18 (t, J = 7.3 Hz, . 80 (mﬁ\NSH) 4.42 (s, 2H),
4.89 (s, 2H), 6.94( 0 (dd, J = 3.7, 8.9
Hz, 1H), 7.19 (d, J H) 7.25 (d, J

Hz, 2H), 7.29 (t, J—SQHZ 1H), 7.33 (d, J =
2H), 7.54 (dd, J = g9, M 1 H, 1H) M ESI (+ve)
(Method A): 514 ( MeHyew Ffetentlon time 7.2 mn 30MVS:
ES! (+ve) (Method B): 514 (MtH)+, Retention tinme 2.6
mn WO 2008/ 122784PCT/ GB2008/ 001201 ?5 , -
ﬁf%augve i ffao 5 4d-difluoromethoxy-2-ethyl-8-fluoro-3-{4-(2-isopropylimidazol-1-
{yBdehzyijuinyint opogjagttzyacamudthyl estér) benzyl ] - 4- di f | uor onet h
oxy- 2-et hyl 58-f | uor oqui nol i n-5-yl oxy}acetic acid

net h%acester The title conpound was_prepared by

th
BPgNd a5 reRgFecH, the meipd of_Rrpparation 23b ing (&{4-
difluoromethoxy-2-ethyl-8-fluoro-5-(2-methoxy-2-oxoethoxy)quinolin-3-yljmethyt}

phenyl)boronic acid and 2-isopropyl-1H-imidazole.
MS: ESI (+ve) (Method B): 528 (M+H)*, Retention time 2.7 min

Preparation 24b: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(2-isopropylimidazol-1-
yl)benzyl]quinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 1e using {4-
difluoromethoxy-2-ethyi-8-fluoro-3-[4-(2-isopropylimidazol-1-yl)benzyl]quinolin-5-
yloxy}acetic acid methyl ester.

'H NMR (DMSO-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 (t, 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)benzyl]-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid
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di f | uor omet hoxy- 2- et hyl - 8-f | uor o- 5- ( 2- met hoxy- 2- oxoet h
oxy) qui nol i n-3-yl ] nmet hyl } phenyl ) boronic acid and
5-cycl opropyl- 1H pyrazole. Ms: ESI (-Fve) (Method B):
526 (M+H)+, Retention time 4.5 mn Preparation 25b:
(344- (3-cyclopropyl pyrazol -1-y1) benzyl ] - 4-di f| uoromet h
OXg 28/&2FB¢| 8- f | uor oqui nol i n-5-yl oxy}aceti c BET/EBZPPRA01201
title conpound was prepare® by the nethod of
Preparation |l e using {3-[4-(3- '
cycl opropyl pyrazol - 1- Abenzy1] - 4- di f | uor omet hoxy- 2- et hy
| - 8-fluoroquinolin-5-yloxy} aceticpacid nethyl ester.
20" H NVR (DVSO- d6) : 0.90 (m2H), 1.17
(t, J =7.4 Hz, 3H), 2.86 (q, J = 7.

Hz, 2H), 4.36 (s, 2 , 6.20 (d, J =
Hz, 1H), 7.01 (dd, ~ 878 1H), 7.16 (d
8.6 Hz, 2H), 7.30 (t,oJ 5 Hz, 1H) 7.51 (m 1H),
7.60 (d, J = 8.6 Hz 2H),F824(d J =2.5 Hz, 1H Ms
ESI (+ve) (Method A): %512 (M+rH)+, Retention tine 11.9
mn 25MS: ESI (+ve) (Method B): 512 (MtH)+, Retention

t | H1-ylbenzyl)-4-di thoxy-2-ethyl-
gﬁFﬁrét 5 gg‘gd?cﬁg%ﬁgpyirazo 3 enzy] |_u2rog}ef joxy-2-ethyl
'2‘1“&10 15*8'91‘3{}%&? methy! ﬁs‘Sf yl oxy} acetl c acid WO
2008/ 122784PCT/ GBZOOS/ 001201 56 Preparation 26a:

5- I = (i
ST e R PLAY pEE BoBaeaE "*elg““ npo S Pkbhaflr'sc YOI
egntlmforaetm 2athyl-B-fleaserBdrmgthRins wﬁ*&rﬁwwnﬁw&mﬁwhod
OphdnyiftRrdnitidciraind Bleyelsoraigl- (M pyrbzble.
di fl uor omet hoxy- 2- et hyl - 8-f | uor o- 5- ( 2- net hoxy- 2- oxoet h
oxy) qui nol i n-3-yl J et hyl } phenyl) boronic acid and
5MSy ESIdpred (Yethad-B)p5ac MaHE, H%@JWBH tipgp.5mige) (Met hod B):
526 (MtH) +, Retention tine 4.4 mn

Preparation 25b: {3-[4-(3-cyclopropylpyrazoi-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-

4
2.
J

1ol

8-fluoroquinolin-5-yloxylacetic acid

The title compound was prepared by the method of Preparation 1e using {3-[4-(3-
cyclopropylpyrazol-1-yi)benzyl}-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-yloxy}
acetic acid methyl ester.

'H NMR (DMSO-d6): 5 0.70 (m, 2H), 0.90 (m 2H), 1.17 (t, 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)benzyl]-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxylacetic acid
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The title conpound was prepared by the nethod of
Preparation | e using (344-(5-

cycl opropyl pyrazol -1-yl)beri zyl]-4-difl uoronet hoxy-2-e
t hyl - 8-fl uor oqui nol i n-5-yl oxy} acetic acid nethyl
ester. 15 1F1 NWR (DMSO-d6): 80.67 (m 2H), 0.91 (m
MNG2008{127784 (t, J = 7.4 Hz, 3H), 1.79 (m 1H)ECTGEE08(0p1201

J =7.4 Hz, 2H), 4.41 (s, ®H), 4.89 (s, 2H), 6.06 (d,
J =1.6 H, 1H), 7.00 (dd, J = 3.7, 8.9 Hz, 1H), 7.23
(d, J = 8.5 Hz, 2H), 7.29 ( t,4) = 75 Hz, 1H), 7.48
(d, J = 1.6 Hz, 1H), ¥.54 (m %;%é)l\/s ES| (+ve)
(Method A): 512 (+H) W50 N ¥ 11.4 m n Exanple
27:

{3-(4-(5-cyclopropyll- yl ) benzyl]-4-difl uoromne
t hoxy-2- ethyl-8-flu oquwﬁolln 5-yl oxy}acetic acid 25
WO 2008/ 122784PCT/ ©8/ 601201 57 A mi xture

of (4- ([ 4-difl uoromet hoxy-2-ethyl-8-fl uoro-5-(2-nethoxy
- 2- oxoet hoxy) qui nolin-3-yl]nethyl}phenyl)boronic acid
(Roephatigh , 264: 1f3-HntB-cliclapyenytppracglyi il benzulk & dugromethoxy)2-ethyl-

1 ey di chl I I adi
ok s ccere) o) ol

1, 2-di mret hoxyet hane (1.0 nL) and water (0.4 nlL) was
Ithattitlel carnp@ind Gvak qureparduohy the nidisodnof xR repazation 23b asing d4-{[¢-

r ' :
LRSSt ol el
W‘G’ME‘P{P@? pgid %’351 eveloPRpYtIH-RYBZee ) and extracted with
et hyl acetate. The conbined extracts were washed with

8- E7 1G6) ( {ﬁ‘éé?régﬁg?g\hgg‘d Lﬂ(anf?neSPiM on, dried over

nagne5|u en concentrated under
reduced pressure. Purlflcatlon of the residue by

CINe Lit® cE6MPALAE twag [padParedty thé Imietrdd g IPrepatatibn ng using G-@-(5-

RN FAICI L e gy
(a@ewcg*)met esigrs| (+ve) (Method B): 527 ( MtH) +,
Retention tine 4.5 mn 15 Preparation 27b:

{ HgWR SV pEBioth 28 RSF i b, 1 BE DS b e 0
1H), 2.88 (q, J = 7.4 Hz, 2H) 4 41 (s, 2H), 4.89 (s, 2H), 6.06 (d, J = 1.6 Hz, 1H), 7.00
(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-difluoromethoxy-2-
ethyl-8-fluoroquinolin-5-yloxy}acetic acid

F =N
o}

J/:O O\FrF

0~ "OH

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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The titl e conpound was prepared by the nethod of
Preparation | e using _
{3-[4-(520cycl opropyl i soxazol - 4-y| ) benzyl1-4-difl uorom
et hoxy- 2- et hyl - 8-fl uor oqui nol i n-5-yl oxy} acetic acid
met hyl ester 1H NVR (DVSO-d6): 5 0.98 (m_ 2H), 1.08
(‘M9 2@$)y22784. 19 (t, J = 7.4 Hz, 3H), 2.26 (mP(H‘FBZOQ@/@VlOl
(q, J =7.4 Hz, 2H), 4.38 f5, 2H), 4.89 (s, 2H), 7.00
(dd, J = 3.8, 8.9 Hz, 251H), 7.18 (d, J = 8.2 Hz, 2H),
7.29 (t, J =75 Hz, 1H), 7.51 (m 3H), 8.77 (s, 1H)

VB: mindilre (dfv ) (4({]Mediftuo tbmidihioxyp 2-8th(NHidioto-5-Remhethdiyeroxbethexy)

]ééf r?’oh)t;'b glﬁ@h)ﬁgﬁgnyébc}/ gr)nc (a%t tbo'%xg?ﬁ‘p“ ﬁ%ﬁlg(é\@'y}éuﬂmpyhsoxazole
((0-24i A Uok- b'mhmmgmmener@cm%mqﬁﬂwnb /98 ez §adiung
- hydrseR cérbordle (EROEY )Y |2£Hhhétﬁox5ethér@<¢4)(ﬁﬁ1&; bﬁ‘d aatefl (0.4\RIL)

32%8%@ 2784@%&854’8% SO hnolh 1% SRR Y ERperaure.

adilutbdSvithevater {5 y), nestralisedbyTthe a@dlttme:vf a6 @gmuwamrochlonc
PGP SIGEn I?Vo Hn? aﬁ'@ém&e@f«vutﬂ:’étﬁﬂ akéthieOThelcbmbltal rég:ralets(véae

br ononet 1-

SERRER MO ARRPY Shesols ST ehBg, SO ARG A ofas masapsiom
( sulshate( dviel therdcdBrentiated uj'merl-rlpduced?ateeswe dRuritigatien df. the rasidue
ng&?‘éﬁg rgl §§ira;rhgrogpslllgﬁ el, elutlr::ﬁv;jth a m§|xture oL gy;cg)hexane and
< SIBH8Rga (50 BRSPS EaN B UG CNTs 64 BoVRHTBEAAIAOMRD -
prepared by the nethod of Preparation |lb using

A e PR PEERMERY, AR e A5 ophanol

Preparation 27b: {3-[4-(5-cyclopropylisoxazol-4-yl)benzyl]-4-diflucromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid

The . title compound was prepared by the method of Preparation 1e using {3-[4-(5-
cyclopropylisoxazol-4-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-yloxy}
acetic acid methyl ester

'H NMR (DMSQ-d6): 3 0.98 (m, 2H), 1.08 (m, 2H), 1.19 (t, 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=82Hz, 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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MB: ESlI (+ve) (Method B): 386 (MtH)+, Retention tinme
3.4 min 10 Preparation 28c:
344- (2, 2-di et hyl pr opi onyl ) benzy1l] - 8 f 1 uor o- 5- hydr oxy-

4- et hy1- 1Hqui nol i n- 2- one The title conpound was
prepared by the nethod of Preparation 11 c using
WQq 409/122734 PCT/GB2008/001201

25di net hyl pr opi onyl ) benzy1$- N- ( 2- f | uor o- 5- hydr oxypheny
1) - 3- oxobut yram de. NM5: ESI (+ve) (Method B): 368
(MrH) +, Retention tine 3] 4
2008/ 122784PCT/ GB2008/ 00TZ
prepared by the nethod © Fepdration 7a using
34442, 2- di
nethylproplonyl)benzylj:S fl 0- 5- hydr oxy- 4- net hy1- 1H
- qui nol i n-2-one and bPonBhcetic acid nethyl ester.

5MS: ESI (+ve) (Method B): 4ef0x('M+H)+, Retention tine
3.7 mn Preparation 28e:
{2-di fl uoronet hoxy- 344- (2, 2-di net hyl propi onyl ) benzy1] -

Bl 2RO e M ASRul R SR
@Btepr epar at i on 10c using {34442, 2-
di met hyl pr opi onyl ) benzyl ] - 8-fl uoro- 4- met hyl - 2- oxo- 1, 2-

hy, | [ . .
P e AP s it b TRapnBa of pHEbiBbe 393, G g
(hw%mgthmwa Jeimethylpropars 119ne) and3-Prathiehuliric geid Ztert-butyl
(edtedli T 1 uor omet hoxy- 344- (2, 2- di net hyl propi onyl ) benzy1] -
8-fl uoro-4- nethyl quinolin-5-yloxy)acetic acid The
title conpound was prepared by the nethod of
VS ES1 GriveloMethed 8348 (MH)*, Retention time 4.4 min
20di f 1 uor omet hoxy- 3[ 4- ( 2, 2- di et hyl pr opi onyl ) benzy1] -8

AR S AR AT oo
3bdbutytarfide (s, 2H), 4.82 (s, 2H), 6.93 (dd, J =
8.8 Hz, 1H), 7.20 (d, J = 8.4 Hz, 2H), 7.48 (dd, J =

?Thg’tiyg b&@%ﬁ@&v‘é& 'pregérgg b;(l ﬂfe rh]echOSd:of %’re%ara on ?@ dsin7g' 2§F4-(£,E-' |

dimethylpropionyl)benzyi]-3-oxothiobutyric acid S-tert-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)benzYI]-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-fluoro-4-methyl-2-ox0-1,2-
dihydroquinolin-5-yloxy}acetic acid methyt ester
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M5: ESI (i-ve) (Method A): 476 (MtH)+, Retention tine
13.1 min Ms: ESI (+ve) (Method B): 476 (M+H) +,
Retention time 4.2 mn Exanpl e 29:

{8-chl or o- 2- di f | uor onet hoxy- 4- et hyl - 344- (1H pyr azol -
-yQobenzyl] 30 quinolin-5-yloxy}acetic acid WO
200208/22784PCT/ GB2008/ 001201 60 Cl  Pr epar aP¢HHBRO#001201
2- (4- bronobenzyl ) - 3- oxot hi &utyric acid S-tert-butyl
ester 5 The title conmpound was prepared by the net hod
ofheritle sampeyngwas RienasadrRy the Flethnd A1 BrepaiaHent FA/vashy irid.2-
ammet%ylgr&gbﬁvl)am&uamaoraxstrﬂdrsx;t £hethpiHbuissia-efone V5. EShd

é-Br(rexzaac{elancmometﬁgrl estl;{gt ention tinme 4.4 mn 10Preparation

,2 (4- brormbenzyl) N- ( 2- chl or o- 5- hydr oxypheny1) - 3- oxobu

a@%l?ﬁ/eif tHdat emqmn}ﬂmﬂetmgnm@@arm by the met hod
Prepara I on 1 b using 2-(

bronDbenzyl) 3- oxot hi obutyr| c acid S-tert-butyl ester
aReparation 126e:4-{2>tiflurapdivoxgi3:[4-(ZMBmetBgbropieng)perfayt Biflgoro-4-
B Qdndi Aty oE¥tl 8Bl byl B 3. 4 m 0 Prepar at i on
3- (4- bronobenzyl) - 8- chl or o- 5- hydr oxy- 4- met hyl - 1H qui no
| irRe ﬁtg%ﬁ?p%md was peephret|bg tangned st R(mmrqnnepmmwgf-[‘t-ﬁe-
0 r [ inolin-5-
oAEEBERg Y EREE s ofalilodod 2 dhyaiinain s yiomacet,
i deid mpAByl eEtsr ar(mwoqflvemon@tﬂ\aag 379 (M+H) +, Retention
time 3.6 mn Preparation 29d:

[&Sné?"b%‘%gm‘gg?ﬂy%z(y%é Hlblgetentl %e Ayl ?XO éstze(rjl hydr o

Preparation 28f: {2-difluoromethoxy-3-[4-(2,2-dimethylpropionyl)benzyi]-8-fluoro-4-
methquuinolin-s-yloxy}_acetic acid

The titte compound was prepared by the method of Preparation 1e using {2-
difluoromethoxy-3—[4-(2,2-dimethylpropionyl)benzyl]—B-ﬂuo;o-4-methquuinolin-5-
yloxylacetic acid methyl ester.

'H NMR (DMSO-d6): 1.24 (s, 9H), 2.88 (s, 3H), 4.27 (s, 2H), 4.82 (s, 2H), 6.93 (dd, J
= 3.8, 8.8 Hz, 1H), 7.20 (d, J = 8.4 Hz, 2H), 7.48 (dd, J = 8.8, 9.9 Hz, 1H), 7.66 (d, J
= 8.4 Hz, 2H), 7.85 (t, J = 72 Hz, 1H)

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-methyl-3-[4-(1H-pyrazol-4-yl)benzyl]
quinolin-5-yloxy}acetic acid
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The title conpound was prepared by the nethod of
Preparation 7a using 3-(4-
br onobenzy1l) - 8- chl or o- 5- hydr oxy- 4- met hy1- 1H qui nol i n- 2
-one and bronvacetic acid tert-butyl ester. 30 MS: ESI
(+ve) (Method B): 493 (MtH)+, Retention tine 4.5 mn
WO 2000827822784 PCT/ GB2008/ 001201 61 Pr epar at P@HGB20¢8/001201
[ 3- (4- br omobenzyl ) - 8- chl or®- 2-di f | uor onet hoxy- 4- net hyl
qui nolin-5- yloxy]acetic_acid tert-butyl ester 5 The
title conpound was prepa eq, by the nethod of
Preparation 10c usi ng [4\ Y
br onobenzy1l) - 8- chl or 0- 4>
i n-5-yl oxy]acetic acid
chl orodi f | uor onet hane. . E®
(MtH) +, Retention tim@ 5°1 mif 10 Preparati on 29f:
(8-chl oro- 2-di fl uor onet hoxy- £ wet hyl - 3- (4- (1H pyrazol -
4-yCbenzyl] quinolin-5-yloxyMaietic acid The title
compound was prepared by the nethod of Preparation 22b
using [ 3-(4-
1P5bpavatiob @8 2H3-bemoherayly-3DxethibbulyicawdtSerputgl-aster hy | qui n
olin-5-yloxy]acetic acid tert- butyl ester and
ol e-4- boroni c_aci DVSO-

-P/ g%? gom%qqyg was E@p?rgd g% pbe m%h%%ofg%epag_\?n 1% vg%ng( gbr)ogmo-
&-&ommemylpenzéfnemd(3ebxoth|obut8rjo®ciet$ tePtutyl estet8 (d, J
8 4 FE 2H), 7.78 (d, J 8.5 Hz, 1H), 7.90 (t, J

1 S, 13 01 (br s, 1H. M
F_'éT’ ?SW ‘:’%@Pﬂ@& F)S;“"%V‘H“?MFD‘W Retention time 11.0
m n Exanpl e 30:

5&4}5@5 Oyt bt‘%ﬁgﬁﬁ *Apéseh% QOs ﬁ,éﬂaxﬁoxygpy axo’otky%

benzy yl qui no acetlic aC|
25 c

The title compound was prepared by the method of Preparation 11b using 2-(4-

-"2- 0x0- 1, 2- di hydr oqui nol
| ester and
(+ye) (Method B): 543

bromaobenzyl)-3-oxothiobutyric acid S-tert-butyl ester and 3-amino-4-chlorophenol.
MS: ESI (+ve) (Method B): 397 (M+H)*, Retention time 3.4 min
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 11¢ 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-4wmethyl-2-oxo-1 ,2-dihydroquinolin-5-
yloxylacetic acid tert-butyl ester

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

tert-butyl ester.

MS: ESI (+ve) (Method B): 493 (M+H)", Retention time 4.5 min



Prepar ati on30a: (8-chl oro-2-di fl uor onet-hoxy-3-[4-(1-iso
propyl - 1H pyrazol - 3-

yl ) benzyl ] - 4- nmet hyl qui nol i n-5-yl oxy}acetic acid
tert-butyl ester WD 2008/122784PCT/ GB2008/ 001201 62
The title conpound was prepared by the nethod of
PYQpWs/ER278n 22b using [ 3- (4- PCT/GB2008/001201
br onobenzy1l) - 8- chl or o- 2- di 1 uor onet hoxy- 4- net hyl qui nol

i n-5-yloxy]acetic acid fed-butyl ester and
1-isopropyl-3-(4,4,5,5-tetranet hyl [ 1, 3, 2] di oxabor ol an-
2P parationip39ea 13 {4ebrorfhotdbzyl)EESthidro-R @ljfludrvinkthogy-Binethid@nolin-5-

( o i e 5.0 mn
dﬁ%?%’i@?ﬁ%ﬁ%f%:‘hﬁr o- 2- di f | uor omet hoxy- 3- [ 4- (1-i so
propyl - 1H pyrazol - 3-

5 yil?éoimzéﬂn]poénmhbﬂeﬁuﬂeﬂ Qyithe MeltoB>of )rRagt4tion a0t dsidd [3N4-
SOl U

C HoBRRPA P A oY R O A NP RS S 26 L7
Istylth)éltmdzryIO]odﬂluormemgnaqw nol i n-5-yl oxy}acetic acid
tert-butyl ester (0.24 g) in tetrahydrofuran (5.0 nm)

R T L

10 stirred at roomtenperature for 16 hour. The m xture

W@%P m?.elééf a{h.icﬁrg ?{IJO%M LindthyR8- (a1 Mﬁawmsanzyn

oric acl utiron (0.64 nlk) and th
c%‘ﬁ%ﬂ‘?ﬂé’?‘@é@ﬁ'ﬁ&@? reduced pressure. Purifi cat| on of

the residue by preparative reverse-phase HPLC gave the
t {
( DB ERRR vag ooy 5 @Oifien t fidnabon B Slfgjo o
15 4br9@op@zylkﬁ}:hlorg 2ndif lpfﬁmemxnﬁ}netryl'qg|molp§ yl%;q;acet@ ggld( (gert

J batyl 2ster dmt), pyidzble-4botshic(adid. J 8.7 Hz, 111), 7.10 (d, J
= 8.4 H, 2H), 7.63 (d, J = 8.4 Hz, 2|—|), 7.71 (d, J =

2.5 Hz, 1H), 7.74 (d, J = 8.7 Hz 1% 7.85 St, J =72

HZ NWH)(DMSO-48%)2-8945.3) (it (ﬁo%!ﬂw-ée G RR84J = 8.5 Hz, 1H),

Retieqd, uers.4 HE2HY,3.43 (8] )= 8BHz D), 1. 78/@) J £ BiStH dH)BY 90 & 1.6=
20 (DH) ) BESEBEL, Ry, Us 0B it s 21Hj1 N

MS: ESI (+ve) (Method A): 474 (M+H)”, Retention time 11.0 min

Example 30: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl-1H-pyrazol-3-yl)
benzyl]-4-methyiquinolin-5-yloxy}acetic acid
25

Preparation 30a: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl- 1H-pyrazol-3-
yl)benzyl]-4-methylquinolin-5-yloxylacetic acid tert-butyl ester
30
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25 Exanpl e 31:

(8-chl oro- 2- dlfluoronethoxy 3-(4-(1-isopropyl -1H pyraz
ol -4-y1) benzyl]-4-nethyl qui nolin-5-yl oxy}acetic acid
c WD 2008/ 122784PCT/ GB2008/ 001201 63

Preparati on3la: { 8-chl oro-2-di fl uor onet hoxy-3-[4-(1-iso
Q0098122784 pyr azol - 4-y1) PCT/GB2008/001201
benzyl ] - 4- met hyl qui nol i n- 58y| oxy) aceti c acid

tett-butyl ester The title conpound was prepared
rettile cREPPIRE W WeRased BY ihanmetned b Piegaraton 22D using (3-(4-

lﬁﬁsr@%ﬁah@naydh)onﬁzzamh&metaoﬂw rhutgmrmnambxﬂadaa& hydidl Uterto
| N7 5-yl oxyl acefic aci u

850 0 hsPorB & AR Ei e Plapaaman

ayra2olgl) - 1H pyrazole. MS: ESI (+ye) (Method B): 572

(MtH) +, Retention tinme 4.9 mn 10

R T RRD 90 0 Blnlbigrop oy~ 344- (1-1 sop
yl ) benzyl ] - 4- met hyl qui nol i n-5-yl oxy}acetic acid The
tﬁ’r&ﬁa@atﬁﬁ”powﬁd vva{§ cnfbfooélﬁlﬁ%r&'){etﬁ&? TR R6brSHyi-1H- -pyrazol-3-

Preparation 3
{@b?ﬂﬂf'bf‘H?QE'QH'P?'|“L%¥'%@FPI%@F"’344 (1-i sopropyl - 11- 1- pyr
azol -4-yl)benzyl ] -4-net hyl qui nol i n-5-yl oxy} acetic

aA:EgutFoﬁ of I@é”iéf& Z%ﬁlh%methoxy-s -[4-(1-isopropyl-1H-pyrazol-3-yl)benzyi]-4-
methylquinolin-5-yloxy}acetic acid tert-butyl ester (0.24 g) in tetrahydrofuran (5.0 mL)
was treated with 1.0 M aqueous sodium hydroxide solution (0.64 mL), and the
resulting mixture was stirred at room temperature for 16 hour. The mixture was
neutralised by the addition of 1.0 M aqueous hydrochloric acid solution (0.64 mL) and
then concentrated under reduced pressure. Purification' of the residue by preparative
reverse-phase HPLC gave the title compound as a white solid (0.051 g).

'H NMR (DMSO-d6): 5 1.38 (d, J = 6.6 Hz, 6H), 2.86 (s, 3H), 4.16 (s, 2H), 4.45 (m,
1H), 4.81 (s, 2H), 6.55 (d, J = 2.5 Hz, 1H), 6.94 (d, J = 8.7 Hz, 1H), 7.10(d, J=8.4
Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.71 (d, J = 2.5 Hz, 1H), 7.74 (d, J = 8.7 Hz, 1H),
7.85 (t, J =72 Hz, 1H)

MS: ESI (+ve) (Method A): 516 (M+H)*, Retention time 13.3 min

MS: ESI (-Fve) (Method B): 516 (M+H)", Retention time 4.3 min

Example 31: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl-1H-pyrazoi-4-yl)
benzyl]-4-methylquinolin-5-yloxy}acetic acid




10

15

25

30

1H NVMR (DMBO-d6): 8 1.41 (d, J = 6.6 Hz, 6H), 2.89 (s
3H), 4.19 (s, 2H), 4.46 (m 1H), 4.84 (s, 2H), 6.97
(d J=8.6H, 1M, 7.10 (d, J = 8.2 H, 2H, 7.46
(d, J = 8.2 90Hz, 2H), 7.78 (d, J = 8.6 Hz, 2H), 7.89
(t. J =73 Hz, 1H), 8.12 (s, 1H NS ESI (+ve) (Method

AYO 2®F22BMH) +, Retention tine 12.8 min M5 PESHBIE8HE)201
(Met hod B): 572 (I\/H—|)+ Refention tinme 4.1 mn Exanple

{%eraﬁ?tepo 3134 (GerigreRflugRTelor:S B (-1sapropye biRyrgrobA-v
Zengliljf4-methgauidio-Syyloty)aetit géid) tertrootyl estd- y| oxy) aceti c
aC|d and {8- chloro 344 (5-

cl opropyl - pyrazol - %Ooenz yl'1-2-difl uoromet hox

4- me
t |tq'e.qﬁ>mppvn W34 Brepared, Py thecmg! pd| ofPreppggtion 220 using [3-(4
2168663 NP EHIST6-SRROBMEB 0L mEthyIfliispiasatdxglacediz a acid dtert-

(L3I 28 ¢ FRSPIORHA P SR SR Y
teyrazaleet hyl [ 1, 3, 21di oxabor ol an- 2-yl ) benzyl ] qui nol i n-5-
yl oxy}acetic acid tert-butyl ester The title

RN DS et TR Al 108 Gr P L1 0n 8

Sbromobenzyl ) - 8- chl or o- 2- di f | uor onet hoxy- 4- et hyl qui no
| praparatdnOXy bk et | @-chfordd2-tiflidrométhéxy!a-[831-RbpropdPi Hlﬁﬁbzol 4

thh Retention tine
bl s o
(8-chl oro- 344 (3-cycl opropyl pyrazol -1-yl) benzyl | - 2-

d'h{el thie chrﬂFtSdﬂQ X4s f)r rteB lﬁl' ?Hé' rﬁ’é?ll\dcﬂif Profartivn 36 lsing (8-ehigro-

est er
%d'('@ore'y%thw@dmﬂ EW&%FH PY’§¥‘3' 6@H9‘§nzy'1 gl i A VST
yao@ﬂmdwgempmyrnstern 5-yl oxy} acetic acid tert-butyl
ester 15 The title conpounds was prepared by the
met hod of Preparation 18a us
(B OMRGPMSOR i bifed 5 Ha. AR God. 629 ke 5H 448
ey B Is, 2HE Jeci7qd, a0 B 6IHIN 1R, YD ke Zy8.L Hz, 2H), 7.46 (d, J = 8.2
O, %}, '7”785(dyJ Oqggre%g' FadElud 75312 14y B2 (ESHPr and

P US LR pIge) Bletmnd A S MY Rion BB 128 Mtbenzy ] - 2- di {

| MST BT Va) WetkodBYt 472l (MuiH) (RetenBiObtiré ox yrimcet i ¢ aci d
tert-butyl ester

Example 32 and 33: {8-chloro-3-[4-(3-cyclopropyipyrazol-1-yl)benzyl]-2-
difluoromethoxy-4-methylquinolin-5-yloxy}acetic acid and {8-chloro-3-[4-(5-
cyclopropyl-pyrazol-1-yl)benzyi]-2-difluoromethoxy-4-methyiquinolin-5-yloxy}

Cl
F ot
o P F
o
Ao Lo

acetic acid
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M5: ESI (+ve) (Method B): 570 (M+H)+, Retention tine
5.1 mn

8- Chl oro-3-[4-(5-cycl opropyl pyrazol - 1-yl ) benzyl ]-2-di f
| uor onet hoxy- 4- et hyl qui nol i n255-yl oxy) acetic acid
tert-butyl ester Ms: ESI (+ve) (Method B): 570 (M+H) +,
RO WPR2HAR4tine 5.0 mn Pr epar ati on 32cBCT/GB2008/001201
(8-chl oro-344-(3-cycl opropsti pyrazol -1-y1) benzyl | -2-dif
| uor onet hoxy304- net hyl qui nol i n-5-yl oxy}acetic acid A
Jyenargtion gpa and 33al  {8-chloro-2-difluoromethoxy-4-methyl-3-[4-(4,4,5,5-

[tStrprehtif 03 1ibxdbdratarcs- ?Weﬁﬁmhlﬂr}%%qﬁoﬂ}abﬁtw\. e A duty? eslerd

| uor onet hoxy-4- net hyl qui nol'i n-5-yl oxy}acetic acid
tert-butyl ester (0.11 g) in dichloronethane (8.0 ni)
Ve title emmpadungi wirs prepared diyohe endthopdaefi Regaration nda) usirgm (8-(4-

thiEmétiersyle- d?\%ré'fb)&mu&@m%é methi§isdlin-8lyldxPaBtic acid tert-

t enperature f hours. P he m Xture was concentrated
LFH‘&’éFSt?’educed pressure diluted with saturated aqueous
sodi um acetate solution and then extracted wi th ethyl

e e MG B PT Rr BEs 8BH501 65w pat o

and then concentrated under reduced pressure to afford
t repdratiohe 320NTEMANA33BS  §B-okiord-8-[45 (3+dyclogrOpylliysazol) 1-yljoehAylyR-
%%(r%mo g’ %eﬁ&g&ﬂ@mwlmg%cét% Zé«:@feé'ﬁ'?ﬂyl tﬁte%}ag& % %332’"3'
{445- gyc'qgropllm)razom-gWgyl]-ngnfﬂmgan’yetWy -Tgthylqpinglin-§-yoxy) =
8ac6tnd‘5’c1dt3hlbutyl7esféﬂ (d, J =8.6 Hz, 2H), 7.73 (d, J =
7 Hz, 1H), 7.88 (t, J =72 Hz, 1H), 8.23 (d, J = 2.5
Hz, 1H Ms: ESI (+ye) (Method A): 514 (M+H) +,
REheditie compaundaewaspreépanadPyNis: metlpd ¢f Ryeparating i $eousing) (8-chlow-
(%hﬂofoméﬂ%xgmr{maﬁw-bj[m,é;s,é-tdﬁ'amewh 3,2]dioxaborolan-2-yl)benzyl]
R e BL023% L&a feluolyPastsr itd 8-2ycopfapfiPfRR¥AzRY " 820! -
SRS

{8-Chloro-3-[4-(3-cyclopropylpyrazol-1 -yI)benzyI]-2-difIuoi'omethoxy-4-methquuinolin-
5-yloxy}acetic acid tert-butyl ester

MS: ESI (+ve) (Method B): 570 (M+H)*, Retention time 5.1 min

8-Chloro-3-[4-(5-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-
5-yloxy} acetic acid tert-butyl ester

MS: ESI (+ve) (Method B): 570 (M+H)*, Retention time 5.0 min

Preparation 32c: {8-chloro-3-[4-(3-cyclopropyipyrazol-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 tert-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 ethy! acetate. The combined extracts were dried over magnesium
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“di fI uor onet hoxy- 4- met hyl qui nol i n-5-yl oxy) acetic acid

The title conpound was prepared by the nethod of
Preparation 32c using 8-chl oro- 3-
15[ 4- (5-cycl opropyl pyrazol - 1-yl ) benzyl ] - 2-di f | uor onet h
oxy- 4- et hyl qui nol i n-5-yl oxy) acetic acid fert-butyl
%0 2008/122F4NVR (DVSO-d6): 8 0.69 (m 2H), 0. 8GI/GR300844)201
1.80 (m 1H), 2.93 (s, 3H) 84, 30 (s 2H) 4. 87 (s
2H), 6.07 (d, J = 1.6 Hz, 1H), 30
134)phatp apg theq cogceatrgg!gur@epp_edu%pres;urg efgprd @emthcq;nqqgnd
M@awﬁte%énd(@,oadg)— 8.6 Hz, 2H), 7.80 (d, J =8.7 Hz,
1H), 7.90 (t, J =72 Hz, 1H Ms: ESI (+ye) (Method A):
514 ( M+H) +, Retention tima 13.0 mn Ms: ESI (+ye)
(‘IbbNMBdDB}SO dBJ.LBQ Ro-trh),2H),Re8%m, i2bih, 1940, 4HR 2:80n(s.23H1), 4.22
619 J =25 Hz, 1H) 6 8(d J= 87Hz AH}719(d J=
pf opyl pyrazo yl |_uor onet
h@)ﬁ w A, TP I & GF SRRt D
V22 SL 2EHB4RLCT/ GB2008/ 001201 66 The title conpound

S, BT ARS Ble A T 4T A0 loubh RETS AN L0 1%\ 1O

oxo rirc acid S-tert-butyl
eMSeESldm) (Medhad - Sp4(MiidY’ diqs‘ﬂlé'%t'me famirs) (+ve)
(l\/bthod B): 381 (MtH)+, Retention tinme 3.3 mn

aration 34

E \?c’d’rmbenz%f) g-f1 {5t l%’f%‘?‘Fﬁ‘y(aicéS‘%é‘;’ﬁ'Qﬁyh%%’%zﬂl"-‘X_'?Re" hes
Id|ﬂu®orm1mxvﬁsnthwdwobbwgmema@iqar epared by the
met hod of Preparation 11c using 2-(4-

P{ljgent?tlgecgr% and wag %refparlélg [)y the rrp Igord%)f(}-(’P %-%2 r) 32¢ uquo uﬁlgro-%r-n
[4-(5-cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

'H NMR (DMSO-d6): § 0.69 (m, 2H), 0.93 (m, 2H), 1.80 (m, 1H), 2.93 (s, 3H), 4.30
(s, 2H), 4.87 (s, 2H), 6.07 (d, J = 1.6 Hz, 1H), 6.99 (d, J = 8.7 Hz, 1H), 7.28 (d, J =
8.6 Hz, 2H), 7.49 (d, J = 1.6 Hz, 1H), 7.54 (d, J = 8.6 Hz, 2H), 7.80 (d, J = 8.7 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

Example 34: ({3-[4-(5-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-8-
fluoro-4-methyliquinolin-5-yloxy}acetic acid

Preparation 34a: 2-(4-bromobenzyl)-N-(2-fluoro-5-hydroxyphenyl)-3-oxobutyramide
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M5: ESI (+ve) (Method B): 363 (MtH)*, Retention tine
3.4 mn Preparation 34c:

[ 3- (4- bronobenzyl) - 8-f | uor o- 4- net hyl - 2- oxo- 1, 2-di hydro
qui nolin-5- yloxy]acetic acid tert-butyl ester The
title conpound was prepared by the nethod of

- Waepewiaron 7a using 3-(4- : PCT/GB2008/001201

br onobenzy1l) - 8- f | uor o- 5- hy@r oxy- 4- met hy1- 1H qui nol i n- 2
-one and bronvacetic acid tert-butyl ester. 20 MS: ESI
(The dijle Civbpdvod VRIS prerTed - Mje+methied ohPreparation iy usingr21t4-

%F&%E i)-BbxSf@butyric acid, S-tfert-butyl ester and 3-amino-4-fluoro-phenol.
3-(4- f)ztyormbenzyl -di fl uortc))lrret hoxy- 8- f | uor.o- 4- net hyl

qU|noI|n 5- onxy]acetlc acid tert-butyl ester 25 The
tM3: [ES! Goe{Methdd B 38 DY, Beltebtionttime Afminod of :
Preparation 10c using [ 3-(4-

br onobenzyl) - 8-f | uoro-4-neth 1, 2-di hy drogw nol
oI A4 AEPROmoREAH B BRrp Ry roBis @pinsit-aunoindong
chl orodi f I uor onet hane. Ms: ESI (+ve) (Method B): 527
( t -(4-
(S g icaPA T e orohifEg By R TR, <1 340 e,
e\'m!tlQbfh{Y!t Ns(2fuoro-5- -hydroxyphenyt)- 3-oxobutyram|de

di oxabor ol an- 2- yI)benzyI]qU|noI|n 5-yl oxy}acetic acid

i LR BP s AU FalRu Rl e P epared BY

5bronDbenzyI) 2-di f 1 uor onet hoxy- 8-fl uor o- 4- nethquU|no

g_l_-?i-brﬁm%‘é J-&fiboro-rHelHyi-264 L1, 2-dihy¥rbquinolin-5-

0] L2274 08/ 001201 67 MS: ESI (+ve) (Method
EY?“"V{SG/%CF u%q Hntion time 5.1 min

Preparat i on34f

4rrk5t|tke€o¥npgﬁﬂcp%¥§ %FJ?JQF&H' tWEthQ Rfthodr Qf' Heb%ﬁlfﬁefah QMg S
brgn%be_nzy -8- tﬂ%rogé{hydroxy I]l—me'tp(yl rm UI¥IO|? 2o cr)noen Iar(1:d %romdoacS:etlc acid
tert-butyl ester.

MS: ESI (+ve) (Method B): 477 (M+H)*, Retention time 4.3 min

Preparation 34d: [3-(4-bromobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-
yloxylacetic acid tert-butyl ester

The title compound was prepared by the method of Preparation 10c¢ 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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The title conpound was prepared by the nethod of
Preparation 23a using (2-

di fl uor omet hoxy- 8-fl uor o-4-net hyl - 344-(4,4,5,5-tetrane
thyl [ 1, 3, 2] di oxabor ol an- 2-y1)

benzyl ] qui nol i n-5-yl oxy)acetic acid tert-butyl ester.
MOB0s/E3184(i -ve) (Method B): 492 (MtH) +, RePEHEB9pB/001201
time 4.1 mn Preparation 34%:

(344-(5- cyclopropylpyrazol 1-yl)benzyl ] -2-difl uorometh
OM§:- ESI {+vebMethogd®)1h7# MHM6| RetendorAines §§ At i ¢ aci d
tea-1-butyl ester 15 The title conpound was prepared

b
APTERIRR, b 15 BORI RGP TIPSR 1P
omethylquinsdihralytpeetmd)bérori@agid net hyl ) bor oni ¢ aci d and

5-cycl opropyl 1H pyrazol e. I\/IS ESI (+ye) (Method B):
554

g H) +, Retention tine 4. r‘é tion 34

( Bheatitles cQmRAuRS MG ATeRATed, By the. me hee ﬁfﬁp%ﬁﬁr SA0159e h
0@!iﬂuo?orﬁdthﬁi?—84mmi4hyétﬁylkﬁm4}l4 4)5,5-tgtlaonehlyipicR2]tioxaoiothn Py

t h

s iob O RS DB Sy el N O NG OF

cycl opropyl pyrazol - 1-yl ) benzyl ] - 2-di f| uor onet hoxy- 8-f |

URISOESI-(MRsh (Nrdisbidl B)Odg2nmaHy | Retettiomtieé 4a naei d tert - butyl
ester. 1F1 NVR (DMSO-d6): 8 0.67-0.71 (m 2H)
0.90-0.95 (m 2H), 1.78-1.84 (m 1H), %
4AP@Paration 44y (3-B-(83yqlepropyidyraza- 1fyr)bgr1;y|] & dﬂuq_’orgetpgxy fp.,))ro-
6 4 Atbtrydinolih-57y1 etit-atidiér-odd Bbtes 7. 29 (d, J = 8.4 Hz,
2H) , %4?4467531&?/% 2H), 7. Sl?lﬁ(d J = 8.4 Hz, 2H) 7. 88
(t, J =7.2 Hz, 1H), 13.2 (br s, 1H Ms ESI (+ve)

( Whe fitectomipountio@as(rkridyed byRbe ewthiod 0f Plenaration. tBarising MES-tert

E§ut0)( Eyrﬁandﬂl\@ﬁ g. dﬁl)mrofh@ﬁo ﬁﬂ)ofo-4—R%§r2ﬁDih&fh-§-)ilrﬁahﬂ) 1
b d8 84PC{"|I_'|/ 08/ 001201 68
oronlc acid and 5- cyc opropyl- pyrazo e

MS: ESI (+ve) (Method B): 554 (M+H)", Retention time 4.8 min

Preparation 34h: {3-[4-(5-cyclopropylpyrazol-1-yl)benzyi]-2-difluoromethoxy-8-fluoro-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {3-[4-(5-
cyclopropylpyrazoi-1 -yl)benzyl]-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

'H NMR (DMSO-d6): 5 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): 498 (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-methylquinolin-5-yloxy}acetic acid
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Preparation 35a: '

(344- (4-cycl opropyl pyrazol - 1-yl ) benzyl ] -2-di fl uoroneth
oxy- 8-fl uoro4- net hyl qui nol i n-5-yl oxy}acetic acid
tert-butyl ester 5 The title conmpound was prepared by
t he nmet hod of Preparation 18a using

A BoyeeBbut oxycar bonyl net hoxy- 2- di f | uor onmer¢isaB208/0h1200
or o- 4- et hyl qui nol i n- 3-yl n#t hyl ) boronic acid and
4-cycl opropyl- 1H pyrazol £ 10Ms: ESI (+ve) (Method B):
554 (M+H) +, Retention ti rreN4 in Preparation 35b:
(344- (4-cycl opropyl pyr @ - y¥) benzyl ] -2-di fl uoronet h
oxy- 8-fl uor o4- net hyl quike™N Fyl oxy}acetic acid 15
The title conpound was epared by the nethod of
Preparation 32c using (|344-(
cycl opropyl pyrazol - 1-9O8¥nzyl T - 2-di f| uor onet hoxy-8-flu
or 0- 4- met hyl qui nol i n-5-yl oxyw ™Spcetic acid tert-butyl
ester. 1H NVR (DWVSO-d6): 8 \6{‘%0 58 (m 2H),
0.82-0.87 (m 2H), 1.71-1.78(mP>A1H), 3.28 20 (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
Hirepatdtbn 36a:5(3-[4-$4-cytidpropylpysazo(- thyl\engyljt2zdifldkdmethdoxB 8-flgdro-

L= 7.2 Ho 18 (5 . ES| (+ve) (Method
A“)’?‘e‘ﬁ’é@'%ﬁ;’@‘y}ﬁ%{%%ﬁ'é on bt%p)rr%sl}qz 4 mn Ms: ESI (+ve)
(Method B): 498 (M+rH)+, Retention tinme 4.2 mn 25
El’h%ﬂ'ﬂé Gomidbund was prepared by the method of Preparation 18a using 4-(5-tert-

{b2t 'Ja'rb%ﬂﬁ@?ﬁé%%%! Hﬁﬁrérl\éﬁ% 8$I'uér% 4(%eth)? oﬁrpxlylrﬁglr@ﬁ20|

PENZY ui no | ' oxy}acetic acl
Mcmmem@wlm wemm 69 Preparation 36a:
{2-difl uoronet hoxy-8-fl uoro-344-(2-isopropyli m dazol -

HSRERTXb] OincB) ok IS Mol P | © act d

Preparation 35b: {3-[4-(4-cyclopropylpyrazol-1-yl)benzyl}-2-difluoromethoxy-8-fluoro-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {3-[4-(4-
cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-8-fluoro-4-methylquinolin-5- onxy}
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 (t, 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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The title conpound was prepared by the nethod of
Preparation 18a using 4-(5-tert-

but oxycar bonyl net hoxy- 2-di f| uor omet hoxy- 8- f | uor o- 4- net
hyl qui nol i n-3-yl nethyl) boronic acid and

2-isopropyl -1H i m dazole. 10MsS: ESI (+ve) (Method B):
396 2008/R0)84, Retention tinme 3.1 mn Preparat P@ﬁGBEEﬂ/OOIZOI
(2-di fl uoronet hoxy-8-fl uor 6 344-(2-i sopropylimdazol -

-yl )benzyl ]-4- nethyl qui nol i n-5-yl oxy)acetic acid 15
The title conmpound was reQaroed by the nethod of
Preparati on 32c using Y

di fl uor omet hoxy- 8-f1l uors 2-isopropylimdazol - 1-yl
) benzyl ] - 4- met hyl qui nol jon- ¢ | oxy}acetic acid
tert-butyl ester. 1F1 JMR (MVED d6): 8 1.10 (d, J =
6.9 Hz, 6H), 2.90 (m©°1Hy, 2.03 (s, 3H), 4.31 (s, 20
2H), 4.83 (s, 2H), 6.89 (d, , .3 Hz, 1H), 6.94 (dd,
J =4.1, 8.9 Hz, 1H), 7.15 ( J:13Hz 1H),
728733(m4H) 744(dd,J 8.9, 99Hz 1H),

= 72 : ho )
Cieykingedaehuone bl B el MRS bendS
Bhethﬁ@ﬁ\dlmw)o*y}amt acid tetrbutyl eater2. 7 mi n .
25Exanp|e37 {8-chl oro-344-(4-cycl opropyl pyrazol -1-yl )b
yl
aThe. t!i']e (CETRRURE YRS PrapaterybY 4R MENPH obrepasalion8a usipg 445-fpt
V@t&@%&@ﬁ%ﬂ@’bﬂﬁﬁ&ﬁ&h&@ﬂ%mﬂ)m@hqulﬁntﬂlparykt\ettwh)

(%oro?ﬁ 3 argz['ic’p(%y'c{/% mé%arz?;'ﬁw pyrazol - 1-yl ) benzyl ] - 2- di
quoronethoxy4 nmet hyl qui nol i n-5-yl oxy}acetic acid

t @6t ESIEe) (Mo B)S656IM+H)' {Retertionroeladsnimas  prepar ed by
t he method of Preparation 18a using

{8-chl oro2- dlfluoromsthox 4- met hyl - 344- 5-tetra
ng[epgrp[iqp, @bgﬂchn@gmﬂ@mﬁ @:?pibg’%mr?pyhmldazoi 1-yhbenzyl}-4-
O Hleth@hiifclin-syioxyataatiic acid tert-butyl ester and
4-cycl opropyl- 1H pyrazol e.

The title compound was prepared by the method of Preparation 32c using {2-
difluoromethoxy-e-fluoro-3-[4-(2-isopropylimidazol-1 -yl)benzyi]-4-methylquinolin-5-
yloxy}acetic acid tert-butyl ester.

'H NMR (DMSO-d6): & 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), 7.15(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 37: {8-chloro-3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-2-
difluoromethoxy-4-methylquinolin-5-yloxy}acetic acid
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10 Ms: ESI (+ve) (Method B): 570 (MtH)+, Retention
time 5.0 mn Preparation 37h:

{8-chl oro-344- (4-cycl opropyl pyrazol - 1-yl ) benzyl ] -2-dif
| uor onet hoxy4- net hyl qui nol i n-5-yl oxy)acetic acid 15
The title conpound was prepared by the nethod of
Woeeesraei8on 32c¢ usi ng PCT/GB2008/001201
(8-chl oro3-[4-(4-cycl oprop¥l pyrazol -1-yl ) benzyl] -2-dif
| uor onet hoxy- 4- nethquU|noI|n 5- onxy) acetic acid

tert-butyl ester. 1H N (§m6g> 6 60 56 (m 2H),
0.83 (m 2H), 1.73 (s, 4.18 (s,

202H), 4.69 (s, 2H), 6. :87 Hz 1H), 7.20
(d, J =8.7 H, 2H), 7. H), 7.64 (d, J =8.7
Hz, 2H), 7.76 (d, J = H, 7.88 (t, J = 72 Hz,

111), 8.17 (s, 1H) NSO E® (3Ye) (Method A): 514

(MrH) +, Retention tine 13.7 s MS: ESI (+ve) (Method
B): 514 (M+H)+, Retention tl%l nin 25 Exanpl e 38:
y

{3-0-(3-cycl opropyl pyrazol - nzyl]-2-difl uoronetho
xy- 8- fluoro-4-nethyl quinolin-5-yloxy}acetic acid WD
2008/ 122784PCT/ GB2008/ 001201 71 Preparati on 38a:

(Brégar4tdn By s (81zhioy3-[@ys-ayadprdbyipyranabdnzal-2idifllasemethadyh

CEbpyya e 3 cpedi 2 P dadt 0T T Les b apar ed by

t he met hod of Preparation 18a using 4-(5-tert-
brreqiy edtigdanys wastgiepayedbydiid hetnodsrerdparyfioB1dd ustngds-4hlomt

i 'W? Skl S8R fand forfonoroanz ibenay)

mwmwxy}aqm tedrl?UM gpter and4-gygippropyl-1H-pyrazole.
MS: ESI (+ve) (Method B): 570 (M+H)*, Retention time 5.0 min

Preparation 37b: {8-chloro-3-[4-(4-cyclopropylpyrazol-1-yl)benzyi}-2-difluoromethoxy-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32c using {8-chloro-
3-[4-(4-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

'H NMR (DMSO-d6): 3 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-methylquinolin-5-yloxy}acetic acid



10

15

20

25

Preparati on 38b:
{344- (3-cycl opropyl pyrazol -1-yl ) benzyl ]-2-di fluoroneth
oxy- 8-fl uor o4- net hyl qui nol i n-5-yl oxyj acetic acid 15
The title conpound was prepared by the nethod of
Preparation 32c using (34443-
oY@ ro§ 2218 | pyr azol - 1-yl ) benzyl ] -2-di f PCT/GB2008/001201
| uor onet hoxy- 8- f | uor o- 4- nethyl qui nol i n-5- yl oxy)acetic
acid tert-butyl ester. '"H NVR (DVBO-d6): 8 0.55-0.58
(m 2H), 0.82-0.87 (m 1,73-1.78 (m 1H), 2.91 20
(s, 3H), 4.23 (s, 2H), SY 2H), 6.90 (dd, J =
4.0, 9.0 Hz, 1H), 7.21 %, =F8.6 Hz, 2H), 7.47 (dd,
J =9.0, 9.7 Hz, 1H), 7,850 '( 1H), 7.66 (d, J = 8.6
Hz, 2H), 7.87 (t, J 2 Hz, , 8.18 (s, 1H) Ms: ESI
(+ve) (Method A): 498°(MP|—|)+ Retenti on time 13.0 mn
M5: ESI (+ye) (Method B): 49 I\/H—I) +, Retention tine
4.2 mn 25 Exanpl e 39:
(8-chl oro-314-(3-chl oropyrazol - > AbenzyO- 2-di f | uor onet
hoxy-4- met hyl qui nol i n-5-yl oxy}acetic acid WO
2008/ 122784PCT/ GB2008/ 001201 72 CI  Preparation 39a:
(Brepdrhtivn 03834 {3-[433-cydoprappipyrazobii -yibepky 2 diftydrgmethaxy-Bifiuerco
TEE Ipddr y}acetic acid
ter?&glﬁlt"ﬁ Ilnes te }agé{#‘ﬁghtl %yégﬁpound was prepared by
t he net hod of Preparation 18a using

{ Bhectitle @b@Bouthid fway qareqaaea by Xiye dhethed biyfPrefatation 4 84 uSinG 442 terta
AN Jrg‘dn ln%}h% 2 r8rjnano&?fﬂu))ge@ﬁl}ﬂhlllqumohn -3-yimethyl)

qum ace Ic acrd tert-but ester an
3bqr¢nl@amqn¢%waare%mwame ESI (+ve) (Met hod B): 564
(MrH) +, Retention tinme 5.0 mn Preparation 39b:

{HrEL9%) Malhdio S Py Sl sl A B V1L 2- i 1 vor o

Preparation 38b: {3-[4-(3-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-8-fluoro-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {3-{4-(3-
cyclopropylipyrazol-1-yl)benzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-
yloxy}acetic acid tert-butyl ester.

'H NMR (DMSO-d6): 5 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 (t. 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 The title conmpound was prepared by the nethod of
Preparati on 32c using
(8-chl oro344- (3-chl oropyrazol - 1-yGbenzyl ] - 2-di f | uor one
t hoxy- 4- met hyl qui nol i n-5-yl oxy}acetic acid tert-butyl
ester. "H NVR (DVSO- d6) : 8291 (s, 3H), 4.23 (s,
NG 0084122784 (s, 2H), 6.60 (d, J = 2.6 Hz, 201MT/GIRIGR01201
(d, J =8.6 Hz, 1H), 7.23 7d, J = 8.3 Hz, 2H), 7.68
(m 3H), 7.88(t,J=72Hz H),848(d J = 2.6 Hz,
1H) Ms: -ESI (+ve) (Metho 5Q8 (MrH) +, Retention
time 13.1 min MS. ESI ( ?\mhds) 508 (M+H) +,
Retention tine 4.4 mn | e 40:
{3-(4-(5-cycl opropylisé; -yQbenzyl ] -2-difl uoronet
Lig

hoxy- 8- fl uoro-4-nethy -5-yl oxyl acetic acid

WO 2008/ 122784PCT/ GB26 1 73 Preparation 40a:

4- br ono- 5- cycl opr opyl i soxazo&\ /5 The title conmpound

was prepared by the nethod d ribed in US65629651. 1H

NI\/R(CDCIS) 51.16 (m 4H® 2.09 (m,1H), 8.11 (s,
Prepar ati on 40b:

{P’%ﬁr% 5? C¥64: oFli% Qm{rlolas[ﬁ)@érﬂ&oﬁyrééoa- hﬁfb@)ﬂy]] -2diffljofdrméfoRyBL

| uor o (i/ tqw nol’i n-5 oxy}acetic acid
tragt V'%’WPV!"’&'Q’EYé?Ce*P‘h@" fepPRYLESIRH ound was prepared by
the nmethod of Preparation 27a using 4-(5-tert-

%Qﬁy&% n(%wﬁ@ i&&; %@b%a%ﬁ%’fﬂe H%'ﬁféal 4G Qe-driére!

ui nol oroni ¢ acl
2 STy IR {5 aEPRSI R 5 Apabargiap 2 ReTTdl
%lnoﬁﬁ§yléwﬂc aciREleR-bUtyIEster AmES-éhiGoTHipyfzelpar at i on
c

13-[ 4- 2;+ cl opr op | i soxazol -4-yl)benzyl]-2-difluorone
tM@)@Sj ve) M AsteniersimA % Fitcet i ¢ aci d

Preparation 39b: {8-chloro-3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-
methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32c using {8-chloro-
3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxylacetic
acid tert-butyl ester.

'H NMR (DMSO-d6): 5 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 (+vé) (Method B): 508 (M+H)*, Retention time 4.4 min

Example 40: {3-[4-(5-cyclopropylisoxazol-4-yl)benzyl]-2-difluoromethoxy-8-
fluoro-4-methylquinolin-5-yloxy}acetic acid
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The title conpound was prepared by the nethod of
Preparation 32c using {8-chloro344-(3-ch |lo

ropyrazol -1-yl ) benzyl]-2-d ifl uoromet hoxy-4-m et hyl q
uinoli n-5-yloxy)acetic acid tert-butyl ester. 1H NWR
(DMSO-d6): 5 0.98 (m 2H), 1.08 (m 2H), 2.28 (m 1H),
NOVY2788H), 4.26 (s, 2H), 4.83 (s, 2H), 6PCAGE2HeB/001R01
= 4.0, 8.9 Hz, 1H), 7.24 (& 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) +5F nt“p’on time 12.3 min ME:

ESI (+ve) (Method B): kH) +, Retention tine 4.2
mn WO 2008/ 122784PCT/ & L 001201 74 Exanpl e 41:
(13-chl oro-3-(4-(4- chlir opy @o -1-yl)benzyl]-2-difluo
romet hoxy-4- nmethyl q@ n8tin- -yI oXxy}acetic acid CI 5
Preparation 4la: Q

(8-chl oro-344- (4-chl oropyraz'tﬂo 1-yl ) benzyl]-2-difluoro
met hoxy-4- net hyl qui nol i n-5-yl oxy}acetic acid
tert-butyl ester The title conpound was prepared by
tRfEParion 40R: AorespesPrayciaprapyliseRazolgs ng

(8-chl orol102-di fl uor onmet hoxy- 4- net hyl - 344- (4, 4,5, 5-tet
r aﬁ?m

qﬂgﬁ% XA"L%N%I’ @Jﬂ acet | cyq g%ﬁ‘gl%? %?%SQE&%II# bggstsg?eséhd
4- chl or o- 1H- pyrazole. MsS. ESI (-we) (Method B): 564
(‘MWH(C[RQJ)W{.im,EHnE.o@.(Ha TA)N8.1BEr epar ati on 41b:
(8-chloro-3-[4-(4-chloropyrazol -1-y1) benzyl ]-2-difl uor
onet hoxy-4- net hyl qui nol i n-5-yl oxy)acetic acid The
t Prepazatioo rifbsUAdH- (eayclopregylisaxaizdly-ybbrazyled-dithprashethoxy-8-fluoro-
P ﬁ@ﬁ?’ﬁ&lh&iﬂ -5 148418 Gcid tert-butyl ester

(8-chl oro3- (4-chl oropyrazol - 1-y1) benzyl ]-2-difl uoro
nethoxy 4- nethquU|noI|n 5-yl oxy}acetic 20acid
t Bhvet titlp wombound twas prepared by the method of Preparation 27a using 4-(S-tert-

butoxycarbonylmethoxy-2-difluoromethoxy-8-fluoro-4-methylquinolin-3-yimethyl)

boronic acid and 4-bromo-5-cyclopropylisoxazole.
MS: ESI (+ve) (Method B): 555 (M+H)*, Retention time 4.9 min

Preparation 40c: {3-[4-(5-cyclopropylisoxazoi-4-yl)benzyl]-2-difluoromethoxy-8-fluoro-
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): 5 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 V(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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1H NMR (DMBO-d6): 8 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) 25Ms: ES! (+ve) (Method A): 508 (M+H) +,

MO WP 128M84time 13.7 nin PCT/GB2008/001201
Exanpl e42: (111 chI or 0- 2- di M uor onet hoxy- 3- (4-(2-1sopro
pyl i m dazol -

[Esample] 41 ﬁ%@'ﬁiytoq%[ﬂd'whW@WMWBMZV'H&HW’OWOXV'*
m@‘g{gg&ﬁgﬂm e%cfd01201 75 A Preparation 42a:
{8-chloro-2-di fl uoromet hoxy-344-(2-i sopropylini dazol -
-yl )benzyl]- 4-nmethyl qui noI i n-5-ylog)acetic acid
tert-butyl ester 5 The tftle con;pound was prepared by
t he net hod of Preparat| 8@ ‘q|3| ng

{8-chl oro2-di fl uor onet “~ANTEL hyl - 344-(4,4,5,5-tetra
met hyl [ 1, 3, 2] di oxabor oI ac benzyl ]

qui nol i n-5-yl oxy) aceti g aci drt -butyl ester and
2-isopropyl -1Himdaz8l e 10 ¥5: ESI (+ye) (Method B):
572 (M+H) +, Retention tinme 3y /m n Preparation 42b:
{8-chl oro-2-di fl uor onmet hoxy- (2 i sopropylim dazol -
-yl )benzyl)- 4-nethyl qui nol i n-5%yl oxy}acetic acid 15
The title conmpound was prepared by the nethod of

Pﬁg@&ﬁh@ﬁ' Aa: 3}?{? cng'o'%qt4-(4-chlorgpy[razol-1 yl)benzyl] 2-d|f|uorometho 4-

2-di sopropyl i mdazo

’W&H’W!"] S-yflongaasls 2fid ﬁ61bP‘M' ryl oxy} acetic aci d
tert-butyl ester. 1H NVR (DMSO-d6): 5 1.11 (d,

‘]Tduz title Z%%g i Bl%gg%l équ ﬁ_e%l]%d%f égegéé onzr%l us‘hg%%cf(l&o-
Hfﬂuomeihw mpthyl-3-[43(44,5.5-ptmethyld . ?(lgoxahﬂy'anﬁ Vb@ewl

Jquinofh-Sylbiyjacktid) acid’teRButfliested armd 4&hidna-1HdWazd&: ESI (+ve)
(Method A): 516 (MtH)+, Retention tine 8.3 mn

MS: ESI (+ve) (Method B): 564 (M+H)*, Retention time 5.1 min

Preparation 41b: {8-chloro-3-[4-(4-chloropyrazol-1-yl)benzyl]-2-difluoromethbxy—4—
methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32c using {8-chloro-
3-[4-(4-chloropyrazol-1-yi)benzyl]-2-difluoromethoxy-4-methylquinolin-5-yloxy}acetic
acid tert-butyl ester.

'H NMR (DMSO-d6): 5 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: ESI (+ve) (Method A): 508 (M+H)*, Retention time 13.7 min

Example 42: {8-chioro-2-difluoromethoxy-3-[4-(2-isopropylimidazol-1-yl)
benzyl}-4-methylquinolin-5-yloxy}acetic acid
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M5: ESI (+ve) (Method B): 516 (MtH)+, Retention tine
2.9 mn 25Exanpl e 43:

[ 8-fl uoro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1-yl benzyl
)qui nolin-5- yloxy]acetic acid WO

2008/ 122784PCT/ GB2008/ 001201 76 ON Preparation 43a:
PHO 2092278 aci d PCT/GB2008/001201
mono| 8- f | uor o- 4- net hyl - 2- 0%o- 3- (4- pyr azol -

yl benzy1l) -1, 2-di hydroqui_nol i n-5-yl]ester 5 A m xture
of

8-fl uor o- 5- hydr oxy- 4- @ I 3- 4- pyrazol - 1-yl benzyl )-1
H qui nolin-2-one (1.1 g A osphorus oxychl ori de
(9.1 nm.) was heated by wicroymayve irradiation at 110 C
for 1 hour. The m xturg was bl ed to room
tenmperature, poured iht&"ice/fater (100 L), and the
resulting precipitate was CO\g, ed by filtration,

washed 10with water and dried™o afford title conpound
(1.2 g). Preparation 43b:

hl fl - 4- net h
PR o BBt 41 P Rl e et
n@meﬁﬁqlilmhoﬁevloxy}mihybidm &st¢r4- pyrazol - 1-yl benzyl ) -
15 1, 2-di hydroqui nolin-5-yl]ester (0.34 g), potassium

pho hate 0. N, Ndi net for

ea?'a!aogﬁg e Bepia0 o e aeffatf orevR(ERgh e deig o figbro
ni ditkiceemetAdxg-4nethylB¢4- (a5, 5-tedlamethylfl , 3, 2dinxaberefraradpenzyl]
f dlifcfit8 i 1RGmidezoknder
Jé%’@"e%%‘r‘@é%ﬂ%"% bh?: %qal?lag(gﬂ%f%%ggl resi due by
col utm chr omat ography on silica gel, eluting with a
NS ESl¢+vef (Mefreld@)es7a rkd+idy),cRatdritign tira@:é.tzatire 20(1: 0 to 1:1
by vol une) gave title conpound as a yellow solid (0.11

Ghisparian 925 <o aimomapyint ik ot s Fabegren
84-G1eH'I&Iquiihdrlh5-ﬂox9}hcétmacBH) 7.41 (dd, J 8.6, 10.1 Hz,
1H), 7.71 (dd, J 05 1.8 Hz, 1H), 7.74 (m 2H),
8.42 (dd, J—082 ,.10.5 (s, 1H). 25N\5
ESe {tle\rayPounsies @fegfred%éhe( m%dr?f F’F&%&ﬁéﬁﬁ'ﬂ‘ 85“2 't’ﬁ"’f?e{g%h'?m'
NR4difluoromethoxy-3-[4-(2-isopropylimidazol-1-yl)benzyl]-4-methylquinolin-5-
‘yloxy}acetic acid tert-butyl ester.

'H NMR (DMSO-d6): 3 1.11 (d, J = 6.7 Hz, 6H), 2.92 (m, 4H), 4.31 (s, 2H), 4.81 (s,
2H), 6.88 (d, J = 1.3 Hz, 1H), 6.97 (s, J = 8.6 Hz, 1H), 7.14 (d, J = 1.3 Hz, 1H), 7.30
(s, 4H), 7.79 (d, J = 8.6 Hz, 1H), 7.90 (t, J = 72 Hz, 1H)

MS: ESI (+ve) (Method A): 516 (M+H)*, Retention time 8.3 min

MS: ESI (+ve) (Method B): 516 (M+H)*, Retention time 2.9 min

Example 43: [8-fluoro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid '



10

15

20

25

30

“'bi s(di phenyl phosphi no)

Preparation 43c:

8-fl uoro-2-isopropenyl-4-nethyl -3-(4-pyrazol - 1-yl benzy
[ )qui nolin-5- ol 30A m xture of

2-chl oro- 8-fl uoro-4-nethyl- 3-(4-pyrazol -1-yl benzyl ) qui

"nolin-5-o0l (0.22 g),

WO Weey8enyl1-4, 4,5, 5-tetranet hyl [ 1, 3, 2] di oBCIlGEB20088pE01
0.23nL), potassi um WD 200876122784PCT/ GB2008/ 001201 77
phosphat e nonohydrate (Q.68 g) and

N, N- di net hyl f or mam de (3. was purged with argon
for 20 mnutes, and thg watted with [1,1" -

G gne] di chl oroPal | adi um (11)
(0.048 g), and the m xtare' hgated at 90 C for 12
hours. The m xture was]cool @ 0 room t enperat ure,
filtered 5 through CAi % and concentrated under
reduced pressure. The residuyg was diluted with

sat urat ed aqueous anmoni um chf'ori de sol ution (50 nlL)
and extracted with ethyl acetate (3 x 20 nL). The

orrbl Xt d
PHERIT Co REDALC b R AL 4y ol B e
vtbsnvﬁl—@b@rydmg'n@@rﬁﬂﬂﬁgmfate and concentrated under
reduced pressure Purification of the residue by

AR of Bty STRHE R AR R A e P by 0 =
(by g)/mdmeyptgws@xthtoh@e Gonpbuvas hested bwiriigrewaye lirragliation atg 2
1% °CM§r 1E|%ur('l"rYee}nu&LN€tmdcd%)ed t%ﬂ%oﬁrMéﬁ%ératuF@HﬁﬂFe‘dQﬁto
dsiater 190 B 2 s SRS ALEiRyRE 2iap folsstes By it washas |

veth iwater amgd dried fto afford title gompauind (1.2 g).
8-f 1l uoro- 2- isopropenyl 4- et hyl - 3- (4- pyrazol - 1- beenzy

oy 0t Ranpte ¢ ok iipryBEled e 2o

tenperature for 20 hours under an atnosphere of

A%ri&u?& anphog_ﬁ%n@b&& Woﬁo[‘é@ﬁorfahlrﬁéﬁﬁiﬂ O%QSI(hbyg 5 1 %ler'\zty@

nt f
A OB LIRB A0 5k DRG] GHraNG GFSep! PEk N
dirhethylfognaniden(80 mixvar eeatedd myymicomexeairadiatiod &t209(°C for 10
rﬁrﬁ& @tﬁe (:ﬂmQretvoaslco&ehxo v@w@%{aw@ Cf)i_tereh %raraﬁp@ér Rak

ogpﬁentriteté dg ?}rgnd rsrqjiuceg %isseg Al c(atr%n §f7 %le)rr{es‘ﬂ‘lﬁ b)l/icoi\;'l
dheomattigraphly on Silicalge(, @litinglwith dlmBtureofsydibhexdrid)and @th?l?acetaté,
(i ogo £ 1§y §§Y_r§e)’3%l_s ﬂtl%%)}mggunaé Qi{brro%)'é)ond ®: 13?) (dd, J =

7.74 (m 2H), 8.42 (dd, J:o5 2.5 Hz, 1H), 101(s
‘HH)MR WMS@SB) 62v89)(s.(IW L harl(sH2H), 836 (d, MJ=H) 8;,2.9a%, eif),i 6290

GBS 24% 812 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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30Pr epar ati on 43e: :

[ 8-fluoro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1-yl benzyl
)?UI nolin-5- yloxy]acetic acid nethyl ester A mxture
0

8-fl uoro-2-isopropyl -4-net hyl - 3- (4-pyrazol - 1-yl - benzyl
)W RWEA2TB45- 0l (0. 066 @), potassi um car bonaPel/B200s/91201
g) and N, N-di net hyl formani d& (0. 35 m.) was 35 treated
wi th nmet hyl bronopacetate (0.020 and t he resultlgcg
rihesphete merohydrate (@88 g} and Q"@ﬁ‘blé'i%ﬂ%!?'ée 3B MEhwRS, Brge
Tl Marge € 1oRs do | Utfisliedd t hasdt utehed teaweouwith  [1,1-

%%Blgg&nylg@{]slgﬁrr\mf erﬂgeg\lemgr%%?adlumnh% (6‘%99 Vﬁt gr{d (h%ommu)re
zwa&dlat 20 82 RET2EBRBOBIODiXRIE waBcapied e rapn temperstupg, fittered
g: gﬁ; BBk %Hd eceArdied M\%B ré&@ééae&eé@hﬁeh Tn@té%rdué ad diibted

turated agqueous sodi um ¢ é:l sol ut
¥ satiraledAqueaUS RO, AR o St a0 LT g e i oy
t dvetate@ x12@ mhy Thelcambinedexnaets egreapashed with iwater 5.9 @iL) and

eéa“{rﬁt?@ a etngs QodUn*EH{)r%e%Blu QNR2aRdHEr rﬁ&Jh\éEtum sulfate

vol une ave title 8
aandosangentiated wder (qﬁuwgpfssswe ﬁ“ﬂfm" QORISEE JBSH ”e5by1 C‘%‘"‘
(&rorﬁé‘t&gra&\y%a sfiica gedluting wildla (riixturd bl cycldheX@nd and etihy) acetate
(17(%g(lslé)yé/%efl%_§ tl&egcogﬁ)’_%rg CF% lt%}olldz(ﬁ%& 8 55‘- ( g;j, J

7.13 (m 2H), 7.38 (dd, J = 8.7, 10.0 Hz, 1H), 7.70

-(ﬁ@xeél(weg(hﬁethohtﬁ m(MlhD*,nel&E’ioﬂﬁmémnﬂM), 8.42 (dd, J

MB: ESI (+ve) (Method B): 448
( MtH) +, Retentlontlrre45mn Preparation 43f:
[ BrephrationoA3g: §-Susyo-2ipppropylHenati-3-44- eﬂa@w-alberrzvliqubﬁfyl

)qw nolin-5- yloxy]acetic acid 15 A solution of

L& e 0 0B & R & bbropa Pk (Rt aalendp Rgad
| (0. 139k pdiladivmfhydrandg (0-G4F ghand Ma&!ﬂt@r’« rplg wag stifrgd %d'gom

eeirﬁ{e%r&‘ﬁ&r Bo hbJr@ hrﬁH& E‘ry Qﬁ'fé&bﬁéﬁe df BydtdgengThe dirtrd W filtered

Amr é%ﬁtﬁ&l}? §oncteﬂtéa dlﬁ guce%t Jsgﬁ)r e%;ﬁﬁn b bHhE residue

e Was rea
atidicolirom ghromatography 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 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-isopropyi-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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20 lithium hydroxide (0.033 g) and stirring continued
for 16 hours. The mi xture was cooled to O C, acidified
with 1.0 M aqueous hydrochloric acid and extracted
with ethyl acetate (3 x 5.0 nL). The conbi ned extracts
were washed with saturated aqueous sodi um chl ori de

30 Ws/BR78¢2. 0 nL), dried over magnesi um sul PCI/&€B2a98{01201
concentrated under reduced™pressure. Purification of
the residue by preparative 25reverse-phase HPLC,

atette (3 x\ii mnh). Thericamnbingd evftrasts eteom washet avithrwhtere(28rmL) and

Qé‘tﬁ afld éqGFJv.% 5238}?% %’r%rgdg%lu% I\gd Btwg%ne%m%o& M&grdsium

quateovfyu;f%aQ@ ofgpﬁ res ug@y c:glumg Hyron@tog@pbyrpn f‘h&a gg! éu,tmg
@With a2ikturefofScdyciobexaléihnd Gthjilacetith (10 to 11 By vBlueHpaveltitp,
farapouglggs g‘&?our%ﬁ&iﬂ (E[ZO% X 1H) 7.13 30(m 2H), 7.38

.70 (dd, 3= 0.5, 1.7 H,
1H), 7.74 (m 2H), 8.42 (dd, J 0.6, 2.5 Hz, 1H),

13 NMH PMso-aé) B 1.2088, 3ESH.28 13, 8H), (2"631(9 M) £9.37 3 AHL, ) <.

Ret ent o

BodrAe bt bs3dnBEasIbdE v8 25 Ko 690 LF 411 89

4-!4!a1H)ph®:$pinc2H)C7$8:6dd J=8.7, 10.0 Hz, 1H) 7.70 (dd, J = 0.5, 1.8 Hz, 1H),
&,22.% e'hfwaowo% @mwms ( 4- pyrazol - 1-

m xt ure of

A
M%ﬁﬁb&ae)@unaw B g2 e BEeaRp AT S EB: - - y1 benzyl ) -1

H qui nol i n-2-one (1.4 g) and phosphorus oxychl ori de

g%gpa%lb?n X%ﬁ[&zlg&k%qswopgll &ﬁ\&%\é‘?@ gglra?(q-d hdeRAalindinS- C

mn he 'mxture to room
tyiorpdagelie 8¢é, poured into ice/water (100 mL), and the
resulting precipitate was collected by filtration,

Vgshgﬁt@n o 1 ARG oy aSbetyRa A28 ybb Gy RANED
yloxy]acetic acid methyl ester (0.062 g) in tetrahydrofuran (0.70 mL) and water (0.70
mL) was treated with lithium hydroxide (0.033 g), and the resulting mixture was
stirred at room temperature. After 24 hours, the mixture was treated with additional
lithium hydroxide (0.033 g) and stirring continued for 16 hours. The mixture was
cooled to 0 °C, acidified with 1.0 M aqueous hydrochloric acid and extracted with
ethyl acetate (3 x 5.0 mL). The combined extracts were washed with saturated
aqueous sodium chloride solution (2.0 mL), dried over magnesium sulfate and
concentrated under reduced pressure. Purification of the residue by preparative
reverse-phase HPLC, eluting with a mixture of acetonitrile and water (40:60 to 19:1
by volume) gave title compound as a yellow solid (0.015 g).

'H NMR (DMSO-d6): 8 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-methyi-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid
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M5: ESI (+ye) (Method B): 464 (M+H)+, Retention tine
3.4 mn. Preparati on 44h:

8- chl oro- 2-i sopropenyl-4-net hyl- 3-(4-pyrazol -1-yl benzy
[ ) qui nol i n-5- 150l

Am xt ur ephosphori caci dnono- [ 2, 8-di chl oro-4- nmet hyl- 3- (4
W9 p@gdA2782- y| - benzyl ) qui nolin-5-yl] ester POI/GB2008/001201
2-isopropenyl-4,4,5 5- tet7anethyl[1, 3, 2] di oxabor ol ane
(0.75 nmL), potassium phosphate nonohydrate (2.3 g) and

N, N-di met hyl f or mami de (10! nl) jvas purged with argon
wth

for 20 minutes, and the @
[1, 1' - bi s(di phenyl phosph~#oy# ey r ocene] di chl oropal | adi u
m xture was heated at

m(ll) (0.080 g). The re
90 C for 12 hours, coolgd to om t enper ature and
Itrate was concentrated

filtered through Celit8. %he f

under reduced pressure, dilut b wi th saturated aqueous

amoni um chl ori de solution (5 ) and 25 extracted

wi th ethyl acetate (3 x 20 nL). The conbined extracts
saturate [ [NeTA 1.

Eetrron oeb e Bl o PN g DEn R A fidh gfeo-

cﬁhﬂeﬂmuammdiﬂhder reduced pressure. Purification of

t he residue by col um chromat ogr aphy on silica ge

eluting with a m xture of cohex eand

28 QTG B Iores S DYOrONDRIY S Py DIER n%"é"l?ﬁfazé’ge

a(1vhg)tand pbosptior oi}ﬁhlgr)de (20 miBwasistatqdyyerpicronByenigadigion at

38@’8%5'2}5 f[},@% 81{8?71%% 'Eagl%oglea‘t@ roomV@mperature poured into

giceivest 6108 '?'éo?ﬂdotb? resulle,PrRgptate vaE FPPas Py HDereYes
quitnwhtenand-daéd 14 affordttitie eongfound (0.92 g).
8- chl oro- 2- isopropenyl 4- et hyl - 3- (4- pyrazol - 1-yl benzy

ui nolin ol é ethyl acetate (10 niL),
n@%ﬁﬁﬁ'dr*ve()ﬁ"'ﬂh% ): %ﬁﬁ‘dMﬁ )1 BISTiAD HDBPSHM e (0.05 g) 5
was stirred at roomtenperature for 27 hours under an

aﬁ”e‘g) ﬂ Gae Ts. WGS9 ?ﬁ?ﬂropérrﬂ% etk - @- gy oil 1. ;}lﬁeﬁ&ﬁﬁumolm 5

Ilte and trated concentrated under
r@bluce_d pressure. Purification of the residue by
col um chr omat ography on silica gel, eluting with a

rri X1 L#fl%ur%f ’éj; égﬂgﬁxa%%danqnoﬁ) Eé/é d@ﬁ%@trﬁetﬁﬂe%wbﬂafbl Jr -yl-
conpound as a yel | ow oi |
gpenzymu'ﬂq I(cocesyt 8 102 (d, 9= 6.6 '?S?fmperld 4355
2 teframethyl{133;R]dio¥abdidlahs ,(0.26-)mL), Eboth%su(um phdsdhateBn@®hydiate J2.3
gg 3:’1_% N&%thvltyﬂ@@"? 81‘2) rﬁL)aﬂaé @Fgeg%’argonﬁg% éo'an&EQ and
1 gmnetmq;egtwn@rﬂ 44Q}s(d|pheny|phosphmo)ferrocene]dlchlorop HPadlum (1) (0.080
[ &). chheoreaumng SOHIre Pids- Heaws By 190 IC( for pi2r bale, - cholgH kte nogih
) w$€e94ture and hIYelreocf( tﬂoﬁ&? &EI?e %E ﬂltr%%lco&%hﬁted under reduced
pressure, diluted with saturated aqueous ammonium chloride 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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A m xture of

8-chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-yl benzyl)
qui nolin-5-ol (0.10 g), acetone (3.0 nmL), potassium
carbonate (0.035 g) and bronvacetic acid nethyl 20
ester (0.025 nL) was stirred at roomtenperature for
NP WoRiN22784 The m xture was concentrat ed undePClEBROBEHA1201
pressure and the residue p¥#rtitioned between ethyl
acetate and water. The organi c phase was dried over
Peepactionifdcs BrchlarnoeR-isortopybhmethyr it anirazpldleybengylquialin-5-ol
pressure. Purification of the reS|due by col um

h h ili
& egerob o aRiserR S btorparel by by o
\(@R61gE pthglacetate (10 enLy, omgsicamnid5 &3mlo) gind palladium hyidroxide (@85 9)
Q\)as s{\@d()%%on{ t@ﬁ%@ra‘ub%'opﬁfjho%}s uriiBia Z[{Mbgp'here%?hfd?&deﬂmhe

reparati on
[nsxterm wisolilterqds @p%bﬁem sk Wylfm@!mcwwa?éﬂd Ynder FreigsA
Joesshre] PuiifiCatiors Ol/the xasjdue &Y icoluras Icld'ovﬁaisgllaplhy ansilzh gel, eluting

bl 8 LERAEORY 5] et b0 AP YT o ued GAEHTEHE

- icampeund gl poyelemRildA-21 9)-0 nl) and 1.0 M aqueous |ithium

hydr oxi de solution (0.5 nL) was stirred at room
T 1
BB Crtep Dt I A Bt hiar B [ BB (o
st £d BDHA 1Y, TOR(dadeH &7 br 24, D5I(M AtUBDUEN, 1H), 7.88
f‘t)jgirJO_Cd“d};]Qrgﬁz gpy.d (3 nm). The mixture was extracted
et

iy[" acetate and the conbi ned extracts washed
with saturated WD 2008/ 122784PCT/ GB2008/ 001201 81
aRreEavation S adld: U [B-cHidroRiishpropyii4crbetiyh 3dsrgyrezal-¢ ¢flbenayf)quinolin-5-
rW%g]g Otlngl:ﬁmeft &ter.The solvent was renoved under
ce

ressure and the residue purified by col um
chronatography on silica gel, eluting with a m xture
oA myLeé oh@xialore;2-isdphyplyl- Gmemat?e(4axydzéld|tyibeozw)thdohn -5-ol (0.10

(& QCeang (9%3] gsL.uﬁ ol I(g%%%ggéna iroa,tﬁ&w abilt trhefhyl

(%(@.’)25 by ws@ stlréed at rggvtastgmwaturgl_i?r 2 8[68( e rg‘xbure was
condentrated lurider dedoded(pressdtd) and the residue partitioned 'between ethyl
acetate and water. The organic phase was 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

(10:0 to 8:2 by volume) gave title compound as colourless oil (0.087 g).
MS: ESI (+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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4.74 (s, 2H), 6.41 (t, J = 2.1 Hz, 1H), 6.62 (d, J =
8.5 Hz, 1H), 7.04 (d, J = 8.5 Hz, 2H), 7.52 (d, J =
8.5 Hz, 2H), 7.59 (d, J = 8.5 Hz, 1H), 7.69 (d, J =
1.4 Hz, 1H), 7.83 10(d, J = 2.4 Hz, 1H). MS: ES! (+ve)
(Method A): 450 (MtH)+, Retention tine 13.6 mn.

EWO P9/ 22783 . PCT/GB2008/001201

[ 2-cycl opropy1-8-fl uoro-4-Bethyl-3-(4-prazol - 1- beenzy
| ) qui nol i n5-yl oxy] acetic acid 15 Preparation 4

zaqyywswﬂwﬂﬂos'd? [splytis. andniried yqvermagnesymasipte TRY B%Yf—‘?&
|v)1aﬂ;U|réiﬁdvb& Gndet réduted tpressu@l and the residue purified by column

2- hI fl

TGl oS58 5 TA i a0 b sy g
ga)n,d fo‘amsaqnm ©L G e 8:1¢(000 @ygpluma%eﬁmé "{"5°°I“H‘PE5‘ %ihféf"e
V\@Pﬁj;f((l"a(&og@,) was purged with argon, and then treated
W

ybi s(di phenyl phosphi no) f errocene] di chl oropal | adi um
(HINMRQCOSH: §).30 The 6.6 Hay 6H)V280 (seaited.3a(m o). -3 bls, 2H),
hovk % oGPRlAT U2 2900 HBTBRS } W La eI 03GH MU BE

ambni'um chl’ori de sol ut 1 on and
o2t &62 & Jvw %Hétahw 5@t he 8-5H >1Hbé’ (. J L4 R1H), 7.83
C(anpggamzem)r acts were washed with saturated aqueous

oGRS Bl Ay gl dme (R85 DECL o

pressure. Purification of t he residue by colum

c Eiémﬁlé QB¢ Qﬂhyclwoﬁyll&mrﬂalmetw“zt(u-rpgrawuhylaermymumam-
onexan and ethyl acetate (1:0 to 3:2 by

VB'Iy ‘Fltl e conmpound as a yellow oil (0.061 Q).

WD 2008/ 122784PCT/ GB2008/ 001201A82 | F1 NVR (DMSO- d6):

50.8 (m 2H), 1.08 (m \226(m 1H), 2.83 (s,

3H), 4.45 (s, 2H), 6.51 NS 18 2.5 Hz, 1H),

6.73 (dd, J = 4.6, 8.6 20 (m 2 H), 7.23

(d, J =8.6 Hz, 1H), 7.7 :05 1.8 Hz, 1H),

7.74 (m 2H), 8.42 (dd°J°t 0.8, 2.5 Hz, 1H), 10.1 (br

s, 1H. Ms: ESI (+ve) (Method N 374 (I\/H-|—|)+

Retention time 3.7 mn. Prepar i on 45b:

[ 2-cycl opropyl-8-fl uoro-4-nethyl -3-(4-pyrazol -1-ylbenz

?’T]!P}ﬁ%ﬁag&loéék 2 eypRoViL Rt d-& md o5 EdyRbI- 1875 eREy&4Gholin-5-o!
2-cycl opropyl- 8-fl uoro-4-net hyl-3-(4-pyrazol -1-yl benzy
| YAGrHikied of 2-chiofd-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 (6.7 mL) and
water (1.4 mL) was purged with argon, and then treated with {[1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium (I1) (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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(0.040 g), potassium carbonate (0.044 g) and

N, Af - di net hyl formam de (0.21 nL) was treated with

nmet hyl brompacetate (0.011 nli), and the resulting

m xture was stirred at roomtenperature for 1 hour.
The m xture was diluted with water (30 nL), extracted
WQ 190822794 acetate (3 x 10 nmL), and the contGTHERP008/001201
extracts were dried over 18 magnesium sul fate. The

sol vent was renoved under reduced pressure and the

Pl NMRIOMRO-06) &8-88yme i 88 dmr a8 (rmpHy). 383 &, BH) 4-45

g%'ezH) %ytw@szj W B 8 12 14)U6.23 Rfa, &%, @hWGHﬁrﬂzo%h}ﬂH

aawemm%ggﬂawévw&m%ﬁ ObBTER Ha0y 0t 595 ki Iy -

. (Oeris0tt, BY), 10M@r 6MHY) +, Retent i on time 4.2 mn.

3,7
hisecycﬁ'%p)r QIB@?&Q) ?r4%M+H)4Rrertg? o)’/"ltlm?te (4mioyrazol 1-yl benz
yl)qui nolin-5- yloxy]acetic acid 25A sol ution of

[Feepayibe ps00 [Zjébcl8pfbb)tll-8ﬁIOeré-4Fméthw-b-(8—pﬁréqu»yMhemiyﬂduu;dhbénZ

' ' t d t hyl t 0. 034
MBI I (0. 16 1) “ana vater (0. 19 1)

was treated W|th l'ithium hydroxide (0.037 g), and the
I 2 Stviidukd Gof MRy $16RopYRS-1iSdrd-ansthyh8- (4-pyRaRol- egperizglhquindlid-S-ol

Th t I
o Bt a5 (5 4 M bnohffn 620 EA
Hredted avith ovethy!l tamn@acetatee(wét oL}, andythg tgsultiog pslimm wasafigred at
QQ&% ‘i‘é?r‘ip%F’atml tdr I1I Hohat'rhé) nm&n&i wds bfied witrehAter @o hily,| tracted

d
g@caetsaéead n'f‘ 2@8 t& d%)mpmeg Z%ractﬁ v%e’:vﬁq]ed ]ﬂ-ﬁr
Znéyheﬁusm sBifdte. 'Zlhe450h(e5|t wab{remavedourder rezkped Bresdird dad thp
Tedidd p@lﬂgh coll:HTB chr@mZtZ»gr@QlW o snrrca491e2  eling with.a midlure of
chlollpxaéqlanfi 1 ac*fta]_ﬁ (1(07107.%)2] lewoﬁﬁrﬁ)) to gfoﬁ{;% m|g]<':3mp2ug¢:6 as
I-dZyeIId\H))ll (0134 QD (br s, 1H).
2008/ 122784PCT/ GBZOOS/ 001201 83 M5: ESI (+ve) (Method

f\&éﬁféﬁw el ey et SR ettt Bt §omi e )
Exanpl e 46:
[lgreﬁi?‘atf% aé '[25&%&8}5% B4m&€14t}¥éthy?r B pPUERE QoerzyfhiA-El

j aceti c acl
yloxy]acetic acid

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, TH),
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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Preparation 46a: trifluoronethanesul fonic acid
8-chl oro- 2-i sopropyl - 4- net hyl - 3- (4-
10pyrazol - 1-yl benzyl ) qui nol i n-5-y1 ester A m xture of
8-chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-yl benzyl)
qui nolin-5-ol (0.1 g), dichloronethane (3.0 nL) and
tWO 2008i2i ne (0.11 nL) at 0 PC was treat edPGi/&B2008/001201
trifluoronethanesul foni c akhydride (0.064 nL), and the
resulting mxture was stirred 15 at 0 PC for 15
rM&LﬁSééWaHMetfﬁéﬁ) 482 (B Retpptiondima B-FB1- 1 hour. The
mg:tRE &veRMet08 BE d32 (MiH)P Beterttidritinged. 8unich  sat ur at ed
aqueous sodi um hydrogen carbonate solution (5.0 L)
and extracted with dichl oronethane. The conbined
eBotamplet 96:1\{8-chloresisoprapyiHt-methyt3fdcRyrazghdyibenzadiquinelin-5-
fifaléticiRifol ution, dried over magnesium sulfate and
concentrat ed under reduced pressure to afford title
conpound as yellow oil (0.075 g). 20 Ms: ESI (+ve)
(Method B): 524 (M+H)+, R@tentijon tinme 4.9 mn.
Preparati on 46h: N
[ 8- chl oro- 2-i sopropyl - 4- retRky
)qui nolin-5- yl]aceticuacid
of trifluoronethanesul fohic af
8-chl oro- 2-i sopropyl - 4- net hyl -
uinolin-5-yl ester (0.075 ),
tert-butyl-(l-nethoxyV|nyloxyf%ﬂnethyIS|lane (0. 063
m.), lithiumacetate (0.029 g) and tetrahydrofuran
g%'@gar%_ a%\%j taxuttoﬁ)methanteshulfgr;l acndf gchloro-gn sopropyls4-me91yl 3-(4-
t pyrazmki-gipenzyiduinoii-phicesieni ne) pal | adi um (0) 30 (0. 017
g). The mxture was stirred at 70 PC for four days,
cooled to roomtenperature ough
GBI Sk STarp e aPEPRAm oA PYREEd Rt ek O
pue sishivemathdnd (820 mesamweqbylamhe €@ 1 byl el Ui was treated with

PO B o e
rv

ehQ FC fpe B Apiputes aRchthen, a?'°8"‘b‘§"‘9‘c’f?‘tf??e’f" e fPgyrg was
C oogieaiLto ) °@s dihdddewithedatupated aduepds Sotifumyhydrdgen c@Bpnatergalytion
(P8 Refla extdéBa WYt BlkAlorofieinaRE. ITAB cbinbiRedtextrabis Werdwashed

with saturated aqueous sodium chloride solution, dried over magnesium sulfate and

3-(4-pyrazol -1-yl benzyl
yl ester 25 A mxture

3- (4- pyrazol 1-yl benzyl ) g

concentrated under reduced pressure to afford tittle 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-ylbenzyl)quinolin-5-
yllacetic acid methyl ester

A mixture of trifluoromethanesulfonic 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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Preparati on 46c¢: _
[ 8- chl oro-2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-yl benzyl
)qui nolin-5- yl]acetic acid A solution of
[ 8-chl oro-2-i sopropyl -4-net hyl - 3- (4- pyrazol - 1-yl benzyl
)qui nolin-5- 10 yflacetic acid nmethyl ester (0.04 Q)
WO 0es/12284y dr of uran (3.0 nL) was treated w tPCIIGER00$/001201
aqueous |ithium hydroxi de &olution (0.3 nL), and the
resulting mxture was stirred at roomtenperature for
sjclohkxanesind Fthel agkiate (i @0 ie2;8 by yriume) tagiveititlerrempoundAs Pale
i the pH adjusted to 4 by the addition of
8?'%%5‘5%%5 hydrochloric acid (3.0 nmL). The m xture
was extracted with ethyl acetate and the conbi ned
@4S: ESC(+8e) {Methad B d48\{M+h)*s Betentiohdichealcfuminus sodi um
chloride solution and dried over magnesi um sul f ate.
The sol vent was renoved under reduced pressure and the
(Paeiagatien p#ic f Behiopsy2-isprrpey-4imethyl-3-&yeirazel-fRenzyhgunglin-5-
§ljatletidgtioM th a mi xture of acetonitrile and water (5:95
to 98:2 by volune) to afford title conpound as white
solid (0.024 g). 201H NVR (DVM5O-d6): 8 1.24 (d, J =
&\ 4 seltion6 Hpf, @.-06\@rtt%-,isomxl-‘*@eym-%ﬁg-pvxm!-1-4'PMQ®,IHOM-,
y]%gti& Soid %H}wl ?6135%((4@) inltbtrahydroflran((8.0 ml) waStréatétzwiti2t) M

-)a:q?%ou% ﬂ{niumdrdﬂ@ gol%o}w’?g:a:n?g,?%d&gg re%%:ir?glrgi;txﬁéz\za(ilgf%eg at
20@m Kempetafure 196 siXEBIUrg. i Thee nixtuxe tWas dcongentiated yndes-yeduced
@%s%ﬁﬁeieag@ '_tﬁeiglﬁaéjgéteé tcgil gy trhg addition off I0.1ol\c i:\)quemrJTse t;yrc]irolchlgric ai:id
A 7H< T e 95 FHERORDI R ol PR aRa B rbingg hicid
\MasReDSithl 2R F &4 aTUeCB2 SRIRMDChIqride sgation and dried over magnesium
PJ(uﬁﬁ@.r‘IEHei ONARandsemdled-und&r BRIced YhosSurb laH@ - résidRe flivifted
b ReReEtg fovaise Bhase HRLGY SPlACy's Riekird SYARIARAE B water

X595 ¢ 982 byl fd afforddtitid corpaduyd agwiiite-solid @084 glL- y| benzy

[)quinolin-5-0l 5 (0.064 g), N, N-dinethylformam de

(0.86 ni pot assi um car bonate (0.071 g) and (@f

2WBKB{9$Q&6&§ 12448 4= Pet 13, BHE @(s@%o%ae g9 lst-21 G5,

géﬂ)ru.gsll(@FHﬁ%.ﬁ FOHE 7oheyE, J ¥ m§s m,mneas/\mtsmom fd' tH),
[ a

e{‘ﬁ%d’ Ac Leﬁt"gﬁzéwz'@'mx% %E; 4707?& o 2% Fﬁie(téngg 't4? g%’}lys— a'/ngez '

wHdhed sat urated aqueous sodi um chl ori de sol ution,

dinis et Qe (MBRHASS] 43(MuH)F Hetentiortine T emin: at ed under
r educed

Example 47: (S)-2-[2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxy]propionic acid




10

15

20

25

30

35

10 pressure. Purification of the residue by colum
chromat ography on silica gel, eluting with a m xture
of ethyl acetate and cycl ohexane (0:1 to 4:6 by
vol une) gave title conmpound as a colourless oil (0.033
g). Ms: ES1 (+ve) (Method B): 460 (M+H)+, Retention
tWoreoos1247sdi n. 15 PCT/GB2008/001201
Pr epar ati on48b: (S)-2-[ 2-cy® opropyl-8-fl uoro-4-nethyl -
3- (4-pyrazol -1- yl benzyl ) qui nol i n-5-yl oxy] ﬁroplonlc
a?rbphraxiosol ut i é8a: of (S)-2-[2-cyciopropyl- 8-ﬂuoro 4-met yl-3-(4-pyrazol-1-
enzyw)h&n&mra G PRYBNG abb Wik dedret hy1- 3- (4- pyrazol - 1-
enzyl) qui nol i'n- 20 5-yl oxy] propi oni ¢ acid net hyl
ester (0.033 g) in tetrahydrofuran (0.18 nL) and water
(D). WBturd.) oMescytibgrabyt-8-fbroi-rethyH3yArpimazht-0yibdazy) Quithlis-5-ol
@ pfj {\fll?—@l ﬁ?ﬁﬂiﬁ'\hﬂﬁe'@ éérH[)ep&Qs%luﬁwtdaﬁfoﬁgte% O‘fp&)@nd R)-

ure m xture was ool ed
@ crdvrpmm@enw% medtiybester1@-03¢ ) wagistited it e G eR,3 Pﬁ!@ he
aadrsltuté Qls @Boléd © deegureadswilty datec biOOmL)CaritDe)dractEh avith ethyt

I_r%altje @ p ot ISX‘FD{ %%Fn%ﬂex\%;tgcguyé w?sgg %t&a@ﬂq f]godtum

racsvvere I'THHGSIU
ampr@@ rsolstia; sied] OYRS TE3GNEEIT ity 368 SR UPGR deduced

t prossRires POMRHIYA R thedediflel 1y V&oﬁzgigldﬂr&&td@;?a'bhgbn sikdd §dyRiuting
6"[")@'5 ?_limgé;ﬁ)oé% eguyggéen%;ﬁ a}éa_dcyc oﬁne)éa@(e% 1215%6 Esy é@gﬁ% ga]lﬁ '_Ble
4cdiipo(ing asla colagrigssiad (0.033)9). 6. 47 (dd J=1.8, 2.6 Hz
301H), 6.67 (dd, J = 4.1, 8.8 Hz, 1H), 717(m 2H) ,

RSy i bt g whp St ) = 16t

s, 1H). Ms: ES1(+ve) (Method A): 446 (M+H)+, Retention
U bfiBarkforl M Mgl O quﬁ%l[z MRARRIBS- e—tﬁféﬁéomem?gag(«:%a&aa-

i nvention of forpu were tested usin
f YPEBILolst %Y'B@?]Qf%qw G met hods to determ ne their
ability to displace PG2 fromthe CRTH2 receptor

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): 5 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



10

15

20

25

30

35

WO 2008/ 122784PCT/ GB2008/ 001201 86 and for their
ability to antagoni se the functional effects of PGD2
at the CRTH2 receptor in a whole cell system
Radi ol i ci and Bi ndi ng Assay 5The receptor bindi ng assay
is perforned in a final volune of 200 pL binding

MN¢F F0e8/122780 M BES (pH 7.4), 1 nM EDTA, 10 nidTiGhrgesreerzel
chloride, 0.01 % BSA] and % nM [ 3H] - PGD2 (Amersham

Bi osci ences UK Ltd). Ligands are added in assay buffer
@oafieri thein gbility do restagnuise theutunctional BNBCIS (. PGyat\ibe (GFETH2
Téﬂe%lonh'ar%mo@g:el@ys% erm ned using 1 % by vol une of

DMSO |1 n assay buffer and non-specific binding is
determ ned 10 using 10 pM of unl abel ed PGD2 (Sigm).

IRadRIg@&dBInding Askaylney (HEK) cell menbranes (3.5 pg)
eﬁﬁQ V\%%gﬂ[opginﬁﬂg? %g? Kopdo fﬁEﬂle&%@%LWuﬂﬂihgg’b&%%r

utinin beads and
(ImmMmBﬂeﬁd BMEDTA RO Mmamaeqerf@bﬁ?e(%’ [é"’ BSA] and 1
invcEERED), (alersBah BidssieAdes DODRIY. & gandsadrd raddedBo wsshy buffer
3 . L L qui
Sibpig R cphSar BBt SfOHRO T by VoluhR Yoy it ol
waingd % by hitmes ofiDMED VSssRy buffd-apd nen-spesiiebindirg)s determined
GidinY €10 ﬁMdéfpuriléb@feG WGII)JT(Sﬂgn@ MHumay eﬁfbmaﬁnu ritingy | (HEK) Bell

e (SR o MGt B A8 ntlheld oif 5 mo

- dmheeﬂgﬂnmegghmmn SPA brad$ end 1 M [insﬂGdeﬁme@h@m Pisispignaen &K

hi '&Gd Rfeufﬁn%ie ﬁ%%li 3 r%grsq{% t@ﬁ\ﬁé\'ﬁtureTBGur@-ﬁWfﬁ’GDg is
sSa er Or I Na VvQ a
slelacier e PrBul' R, nulieie oy PRty EiTén.
mwomhd @&p@hlens det@lm@d osing 2 Aipoiat dase sesporselcamye in duplicate
{F\%t - @%&,ﬂhﬁ dmbH Q&es hbmac@mhy are gi&méa eynd EHEE)

ranes'V\% expre ng the tor
0 XU (PRt e hEus o RAsHh By Meler fesfpstc

pdompburidaising thet Creng-GrusBiEBRIati@ONM f i nal concentr at| on)
and GTP (10pM final concentration). The assay
solutions are then incubated for 30 mnutes at 30 C,
f@’i@-\ﬁ&%y addi ti on of [35S]-GIPyS (0.1nM fi nal

: CETisahdsay )s peHoRnaSiHaY firdh %Cl:ﬁi'n% of bdxanu.sd&eégeusuffag omm
(%ﬁé@h&?n %I bs&"&c@gsﬁu%mrgﬁe hggdeab't'%ma £ r?gﬁﬁ DMSO
cepncantraticns iacsnkept consBNgAtIg4 by Biumes diumae embevpric siHraye(HEK)
akuil ma\?m%fse(d dsf ) e?!gregélr‘guih@ @gﬂ@reeeptamﬁesmbﬁdd itALtuee
is cen ed. a m n
bmpaurr ég] %@%3&’ 8 g?r é '°8ﬁ)f BP@F &%8@9@! conéen?ratnon)
s@ridn&TR (@uMdmawucﬂn@ratw(\PéThk |aﬁsaE|snt‘;tl9ns aC g ingubatetyor 30
Viinbifes 2B 39% eiroerﬂa@do Ua?idfﬂgn 8t Pssqt@wys @b)ﬁﬁm ffl B8 ration).

curve 1 n p I cate Wlt a sem - ound [ ution

sBig assay &'e@os é’&PcﬁDF'&?PﬁS‘Hé"%P@%@F dP' sy @9@&'& SPA
abehdX(AmdrstaM Bibsisntds) UKpard atidédsto AFnall cocensatios etl1.rog/well

Cﬁﬁoe{hg}g%‘e @?#ﬂen \éﬂh li'r?cugﬁéd %%Otrﬁlﬁﬁteca?%‘oén?hé@éé& SR8 is
20@8#@@84%@@5@0@6@@ 8agandsthe BPenddGPLATP1RdS deteated 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. ICso 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.



Compounds of the Exanpl es above were tested in the
CRTH2 radioligand binding 5 and GITPyS functi ona
assays descri bed above; the conpounds all have | C50
values of less than 1 tiMin both assays. For exanpl e,
the conpound of Exanple 1 had an I C50 value of 5.4 nM
IW0 206#12CRFH2 r adi ol i gand bi ndi ng assay, andP¢Ti€B2008/001201
conpound of Exanple 2 had 8h 1C50 value of 6.3 nMin
that assay. WO 2008/122784PCT/ GB2008/ 001201 88 CLAI M5
1.A conpound of formula (1) or a pharmaceutically

alt thereof: wherein: 10R is hal ogen
qggﬁgk |s hydr ogen or nethyl; R3 and R4 are
|ndependently -0R6, Cl1-Csal kyl or C3- Cécycl oal kyl, the
| @Jrﬁ;%ﬁndsw tﬂéamm dweia geepesten ml thy (}ﬁ]'blatradmlbelw txydmg

rave e Metrtel oveve sfin pis e FEADAPER af by s

betilesg teaptil vl Boph sushyd Fobaohpleythe memm]md rof Bxamplehhhadyam

alE r%lug?]éf g% dmpﬁ%h% gzﬁﬁqz rﬁo&%d bu{?ﬁ?ﬁ a‘%R . aﬁld;eges g%mR%&Jg? of

Exampi% 2 had an ICy value of 6.3 nM in that assay
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15 heterocyclic group selected fromfuran, thiophene,

pyrrol e, oxazole, thiazole, imdazole, pyrazole,

i soxazol e, isothiazole, 1,2,3-oxadiazole,

1, 2, 4- oxadi azol e, 1, 3,4- oxadi azol e, furazan,

1,2,3-triazole, 1,2,4-triazole, 1,2, 3-thiadiazol e,

woRos/tBadi azol e, 1, 3, 4-thi adi azol e, t et r aAG/EB2008/001201

pyridi ne, pyridazine, pyri¥idine, pyrazine,

1,2,4-triazine and 1, 3,5-triazine any of which may be

optionally substituted by one or nore 30substituents

Qﬁ_lgméed from hal ogen; cyano; Cl -C6al kyl optionally

substituted by one or nore hal ogen at ons;

C3- C6eycl oal kyl optionally substituted by one or nore

WO 20A8ériaiting SRGITHUERD(D 8 D@ racdticsly hedeptable salt hereof:

hydr oxy; Cl-C6al koxy optionally substitut ed by one or

nor e hal ogen atons; Cl-C6al kyl - O CH2-

d - Coal ky1-0- CH(Rx) And CI Cobal kyl - 0- C(RxRY)- in

whi ch t he C1- C6al kyI 5] ' F*optl onaIIy substltut ed by

one or more hal ogen ht ofrs;_|NH2C(=0) - RxNHC( =0) -

RXRYNC( =0) -; RXRYNS( =) 2=, 21)2 NHZS( =0) 2- 5
0) -

NHr RxNH— RxRY 2, B RxS( O)2NH—;
Rx S( 0)2NRY- =0) NH- a @l [
and RY are |ndepend y C ykyl or

C3- Coeycl oal kyl , either of which being optionally
substituted by one or nore hal ogen atons; or Ax and RY
when attached to the same nitrogen atomforma cyclic
atfergin:ri ng; 10 R1 is Cl-C6al kyl or C3-C6eycl oal kyl
ei ther of which being optionally substituted by one or
nor e hal ogen atons; or phenyl or nonocyclic heteroaryl
H3\J$ PRIIBN 6F CY8Neii ng at oms, optional |y substituted by
one or nore substituents independently selected from
C1- C6al kyl optionally substituted by
'Q%Eﬂﬁﬁ ﬁﬂap%gen atonms; C3- 15 Cg cycl oal kyl
optlonally substituted by one or nore hal ogen atons;

herd sk R afsl indfsniamy y-OPPt CrOaIKyY os ChEtdytivdliet thy atee hoo

s BB B8 Bl dBsunte o e SRl omcn .

whi ch the Cl- Coal kyl part is opti onaIIy substituted by
Offs réBéh%rﬁEkLg@ﬁen atoms; NH2C(=0)-; RxNHC(=0)-;

RXRYNC( =0) - ; RXRYNS(=0) 2-: RXNHS( =0) 2- : NH2S( =0) 2- ;
NH2- ; RXNH- RXRYN-; 20 RXSqSMO ) 2-, C( OR

RR9¢ oL qr myﬁpylmwher (y@hggnm.pptgmj y substituted by one
RyGhar® hdbd@¥)atomsyher ei n Rx and RY are i ndependently

"Cl- Caal kyl or C3-C6cycl oal kyl, either of which being

optionally substituted by one or nore hal ogen atons;
oK isReHan®-,RY-Gvhen attached to the sane nitrogen atom
forma cyclic am no ri ng and 25R8 i s hydrogen,

oRieng Sgheofale ISR BT QR iy RoRe” cEaR: HERpEt =

aheJemoyclR: Araup npalenteti asmc fuiametiiophene| @yriold, wkazPle| rihlﬂzole
uﬂzUlgr re&B IEJ»@E&e istthiaxofd, @QWH@&O@S‘I 2laadxB@ELoleN 1,3 4-

arm wherein one
PRIz, fvrg@@.f RO e s
dir Bactniadiagiel eatiazoldl. piridioerpytidecting s pysimadime yiagine niy2,&triazine

pgr?oc (?%i,éjtgaﬁrleagﬁvs oy‘%fcﬁirﬂa)?(bé St)pfitgr\‘Hﬁ)7 ‘substituted by one or more
substituents selected from halogen; cyano; C,-Cealkyl optionally substituted by one
or more halogen atoms; C;-Cecycloalkyl optionally substituted by one or more
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355. A conpound as clainmed in claim1l wherein R is
chtoro or fluoro, R2 is hydrogen or nethyl, R3 is

nmet hyl or difluoronethoxy, R4 is ethyl, isopropyl or
di f 1 uoronmet hoxy, R5 is hydrogen, fluoro or chloro, one
of Y and Nel is hydrogen and WO '
20030y 27884 PCT/ GB2008/ 001201 90 t he ot her i BCT/GB2008/001201

pyrimdin-2-yl, pyrazol - 1 $1, pyrazol-3-yl,
pyrazol -4-yl, imdazol-1-yl, imdazol-2-yl,
tHalogem Iato@syrhydrou)ca@&salzowppmnallusWatﬂwpd hy 9119 orapgre hplogen

% hd dTQ:\éau@@onal Qﬂfd ém(yl @Um(hﬁ)t Hhed, bgélkvlt@dem"ﬁ‘fp irBwhich
substituents selected from or o, |l oro cyano

nbe ngansa'é!(' hRAT i§ QB?ﬂ“B'HyIs“bS'MeH @f (9ﬁ%t )y[nore alogen atoms;
CINHJCEED)9 rréNhsuﬁom%Rbm(e@y:l RAINSI=O%y:, R NSy, NB.S(=0)=;
Zy(ugz nHSDFRR ng(f_bﬁ @gyn@(%{ T ARELBRKA-

)m) and m )y whergin WRS{ Bo?’? mdepsm )(‘zalkyl or
oa Qelthe%ﬁnhlcr%}ﬂd-optlw N:b,stntEbé&Q:thQer more halogen

%3805% 1 iy B TR e 160 B fgerrBiGH T byt e

etirfgy| , | sopropyl trifuoronethyl, difluoronethyl, and
cycl opropyl and Rx and RY are 10 i ndependent |y

&0 Pﬁarilg[] ¥ryc|‘, deac%(?@@y b%?r L {u&o%?mgA)Pthnd qu Wsmted by one
abrtramh balogem atdmes; ouphenylior mg@uchametefqaryi havingrfoer Smgiatems,
pb;ﬂﬁﬁéus‘" s'?MétrtutéH b?'dﬁ@ré}zﬂnﬂbél subktitGentd hﬁeéeﬁ‘aﬁ&rﬂ& ficted from

opt | onal

0 Peleapn; Syptcs Sy b ononsly ssylad isne BL e R SRS o
ng cytloatiylt dptiorsallpjselastituteid Bnynebr moee Edegep| Bemsichydiony; (i

AFnge&ﬁHél %L?m%eos»sbﬁé Qr”m&‘érﬂéfdgéﬁ Eﬂmﬁ e@em&nd oM.,

din 0

PR 819 AL B BARY (1 Cotwa baf e
egptiopallg ndubstButedT by ans eorafiora algpo wathsa NHCEM e R NHCES)-

ORx@NRi(L55)-- 1n*FPN§(Jd9,Tt h%fmééo 9. NHBEOISENAL-: WRATPEN-;

as. cl al msd cl ai ns vt he nt of
2BeRfndleti oﬁ (rg?sporﬁls\(fé))f“g" rmd&)%&t%)%ﬂ\l" E%ﬁi@m
I BSCRON(RYG twheieiny R anti(R" ake ingiependendly Qﬁcedmnﬁa Gécycloalkyl,

CgRl b Jen%rasmw,es LB 3l oGBS e
R%IVI , ri st n m ni st'eri n (0] altl ent
B91 SHiackasiih the 28 SFOGRT AT AT AECIS AR Gan

~conmpound as clainmed in any of clalns l1to 6.

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 fluoro 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 -CHa-.
5. A compound as claimed in claim 1 wherein R' is chloro or fluoro, R? is

hydrogen or methyl, 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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30 11. The use as clained in claim9, or a nethod as
clainmed in claim10, wherein the condition is selected
fromasthma, chronic obstructive pul nonary di sease,
rhinitis, allergic airway syndronme, and allergic

rhi nobronchitis. 3512. The use as clainmed in claim?9,
V0 200832786d as cl ained in claim10, wherei nPGET#HeB2008/001201
condition is selected fromsoriasis, atopic and
non-atopi c dermatitis Crohn's di sease, ulcerative

tel bthes js @pimidini2iy,apyrazobtryk | pydizelehd e pyrazol-4-yl, imidazol-1-yl,

imidazol-2-yl, thiazol-2-yl, oxazol-2-yl or isoxazol-4-yi, 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, difluoromethoxy, trifluoromethoxy, Z-O-CH.-, Z-0O-CH(R%)- and Z-
O-C(R*R")-, NH,C(=0)-; R"NHC(=0)-; R*RYNC(=0)-; R*RYNS(=0).-; R*"NHS(=0).~;
NH.S(=0)>~: NHx; R*NH-; RR'N-; R*S(=0); RC(=0); R*S(=O):NH-;
R*S(=0).NR"-; R*C(=O)NH- and R*C(=O)N(R")-; wherein Z is selected from methyt,
ethyl, isopropyl, trifuoromethyl, difluoromethyl, and cyclopropyl, and R* and R are
independently methyl, ethyl, isopropyl, trifuoromethyi, difluoromethyl, or cyclopropy,
or R* and RY when attached to the same nitrogen atom form a morpholino,
piperidinyl, or piperazinyl ring, the latter being optionally N-substituted by methyl,
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.



