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WD 2008/ 122784 PCT/ GB2008/ 001201 QUI NOLI NES AND

wd bligsRagiERAPEUTI C USE Fiel d of the Invention JBi%m2008001201
Invention relates to a class of quinoline conp oungs

whi ch are |igands of the CRTH2 receptor

(Chenpattractant Receptor-honol ogous nol ecul e
expr essed oQUINOEINES MDH&IHSTH%APENTI%HS& heir use

F"*"?°ﬁ@$ iéve‘?ﬁbﬂem of di seases responsive to nodul ation
ptor activity, principally diseases
Thigainvegtion tlajes 10 agiass dinquinoimat campouod wiioht areTligands of the
CAN PR AR 8P, o Ao BBRG el UoSh o on T
Halwnmelisotvﬂaczog raﬂdntﬂietrwsehm they enainmt Vi sdiseases sespansive to
YNt E:H’WI r r ] ' I
Mg (?’es pons%g19 de Pﬁ?o%f%g&yt‘ rfgln?'é)kg’a?ieéegggéa%ﬁﬁﬁge? g ficant
inflapumatotyr scompaneht. J&ehnMQn atso re@atasotorioyakbmembers of that class

of fiarts B e S e BBy bEng PR, i b
(PGD2) is the major netabolite produced by the action

Ba%Lgéﬁn&YoCthg?ﬁ%ﬂﬁ&?se on arachadoni c acid by nast

to allergen challenge (Lewi s et
Magtt ;cells aterkoown tQ ple9&h imMEdtant 63¢ -l @bdrpic drtd imasuriee easponses

G bl . FARGHE b Boclrh” S RE Tl e
cyldkimes, m@&glazldm D3,4¢10-(Boges; , Allerdye Agthmar Riaci, t 2004, 25, 27-30).
Pré%s&é@h OB VP?D&E A@thgeﬁahﬁeﬁé'le{bohtg Eod%é? 3@ ﬂ%sactlon of
cy@gwglgené_m aratBadonioackhby B@st calsen rasponse tohfleryenahglienge
(L%ﬁtadlnﬁuﬂﬁﬂpun 191%%2 %‘ZQJ %%?Mé%%&%h%@ﬁ @gPPGDZ
produgtien isgincreaggd menatlemgs\pﬂtn sysignaic masiwtpmsl(ﬂ)berts N. Engl J.

Mek251 ée%zgoﬁﬂio‘b' 14%4),3:;{3%{9% PP diseg"fb)éiegt)"g al; 'Km“ﬁé\!v iRes ir. Dis.,

1991, 87, 540 urtircarla ave
1988, %99'6602» Browmghah Archi Ogdaryng, HesmbNeek urgpd;@@? 113, 179-

183! P.'é@élee‘i all §, ﬁliefr&f‘(ﬁipénﬁr%&fl t1‘9@8r§§eﬁéggﬁ%} B%ﬁgﬁ%thma

rece

(M!lé%!set 2y, Emslgiongi%% A8, 8008041 dfrbetraly Aot Bev. Respir. Dis.,

1956, Cﬁ@t Qﬁﬁh 8onNeaRY %t QiDJ eﬁllé'r@ cﬁﬁ< %ﬁﬁlﬁ@ld 1@@1 g2 5@-@1548) and
CRTH2 gata et al | nTunol 199 62

urticarig -(}i%@y Et Bb viefler GSPP%t'@gIUé‘ﬁHq %GLZI%K‘@@ 46@3 FG2 mediates
it éffébtts){hrﬁﬁ?lﬁiﬁﬂo RIEptorH the AGED; {8 DP) rddeptR(B6ie et hlthJ B&SChem.,

been ulated that agents that antagonise
1995 €70 STEHOPEBILAN] the FRemeAtiRdant yegemarhompiegaus nalecule
ex@fefsge“d snlmznc@m@wrm‘) (ﬂag@tasa it Atiafmundf), T9od, G82H7278-1289;

t or be ex ssed . on ce
Ponel A Rlali e LoD Ent Rt AR £RC o ol TS,
hab @eep postalateDbnagumtd that amdgdrisl thetfettdTol P& LElt e receptors
may have beneficial effects in number of disease states.

The CRTH2 receptor has been shown to b'e“ expressed on cell types associated with
allergic inflammation, such as basbphils. eosinophils, and Th2-type -immune helper
cells (Hirai et al; J. Exp. Med., 2001, 193, 255-261). The CRTH2 receptor has been
shown to mediate PGD,-mediated cell migration in these cell types (Hirai et al; J.
Exp. Med., 2001, 193, 255-261), and also to play a major role in neutrophil and
eosinophil cell recruitment in a model of contact dermatitis (Takeshita et ai; Int.
Immunol., 2004, 16, 947-959). Ramatroban {(3R)-3-[(4-fluorophenyl)sulphonyi-
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cells (Hrai et al; J. Exp. Med., 2001, 193,
255- 2613 The CRTH2 recept or has been shown t
WO /132484 redi at ed cel | migration in these"('cTéT;Pz“OS"‘001201
types (Hrai at al; J. 35 Bxp. Med., 2001, 193,
255-261), and also to play a mgjor roI e i n neutrophil
ananaj- 1,2,8 < tatvathidro-8dtdarbazole:9-propanoic n aaidiodel diel CRTH2 and

thr%ﬁ@&?acr%gf &%&@géﬁm&@ﬁ:?g%égﬁﬁ%ﬂn td Menuald THaBe IreSponses

(SeqiBB)o & 4if 4- Phammaogih Exyy. Treeu), 2008,y305/\34 2363/ T&@EBiMa et al: op.

2 . , .
cith T POERgaIoH,PERe Hath 1o Snbance, lergis nfiagmatian. ang jnduce an
mframmk}toryaredpmisecﬁﬁl—ﬁeandembﬂmmhdlbk'ame:eﬁeéhd eateplransgenic mice
om":i1 nta ggslérsg@t (E%% yﬁ)ﬁfageSh%ﬁﬁ 58 e% at ﬁoﬂ@e osﬂ?gpilia and
mc?ékﬁ;%d ISkfs of3Th2: é}&tﬂ(mé&ahee#pdnge () anér?clammallengé (Bujitahhet al; J.
t t n r
P R oS Rkl 40 BT SafeReioh, Snauied ORTH2
agbaiststerhancke thenaller it eesponsenin eeritited ahise (Spuarmgaem ¢mmunol.,

208 Tr e ST R8s PrRABAPYI, Shhied A cbinists, spuse 2
pumﬁonWewﬂophlha @it & DA sSgEmis $BWE 2154)) loe a Jénagamist (IBQR) showed

o el 8l o s PR o, E0G 22000 S5 b T
obseriatione mblgt_estghair@ﬁm% aaxagggnetzsb rgaéys 5?179417&% Prsa%g;es for the
tre%ﬁ#érgpgéig%?&gHbqgléq'{éwgbbﬁ%d CRTH2 agoni sts cause a
pul nonary eosi nophilia but a DP agoni st (BW 245C) or

o 3o e, AR bt O OS2 AR il boon
dedtribed. Examﬂtlwnacludersndnlwhc atuUa(WORWMOGﬁﬁ&;gW@ZﬂO?/MSBB?
WERIOGIRYE N, Vb RoR BSRE! S WefpobBferddgh ™! a0
wWE0aH/0451348; a mmwomﬂ 8ot herWORTBR0OMM7dgoni sWO20H06302;

W 73550 1 ORI 710 MR RS2 Tl S0kl G0

WORQIRIH 75988 1 6;WOEQHE89 10422 60 ; WIZR0BB660UTL 14; WO2003/066046;

W%Wﬁ%%ég s 0o %%%%ﬁ/ oo Ffgiyaroquinolines

(WAIPR06/991671108 1 ; UBBOCRHI23611580 6 1 ; WOAD09(1B80387598W02005/007094;

ng’%%g OB\Q’%,Q%%’? ?394‘(7’\,% é#‘)‘%/ 2@4ﬁnenoxyacetlc acids

(W@OBHﬂﬁm@qw n#102062/062 WOOGYWPOGMZ%Q%ZOOW%QQBQ%%

6789321, M@é’é&?ﬂé%%@% w0B85944 83554 3w02005/018529;
Wl)2004/032848 EP1435356; EP1413306) phéno a/f}cetlc

WQ004/089885\ 9004/ 3828BAB andphenyigcetipadids (WO2004/058164).
WD2006/ 125596; W2006/ 125593;

The quinoline template is a common one in compounds proposed for use as
pharmaceuticals. However the compounds with which the present invention is
concerned have a substitution pattern on the quincline template which distinguishes
them from specific known gquinoline-type pharmaceuticals or known generally
proposed classes of quinoline-type pharmaceuticals.

Detailed description of the invention

A compound of formula (1) or a pharmaceutically acceptable salt thereof:
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W2006/ 056752; \W2005/ 115382; WD2005/ 105727;
W%\g@%%@%%w; W020041089885; 2004/ 089884)
tic acids (W2004/058164). The qui no?‘FT{&BZ""S/“Oml

tenplate is a common one i conpounds proposed for
use as 30 pharnaceuticals. However the conpounds

W th which the presentﬂlnventlon is concerned have a
substitution pattern e geinoline tenplate which
di sti ngui shes them #cific known

qui nol i ne-type phar or known generally

35 Detail ed descrl j nyention A corrpound
of forrmula (1) or ¢ al |y acceptable salt
t hereof: WD 2008/ 1(2 008/ 001201 3 Al N K4
Rx (1) R O5R OC]—|Y vi\,herein:SR”is
hal ogen or cyano; R2 is hydrogen or nethyl; R3 and
R4 are independently -ORB, C, -Ceal kyl or :
wHeseigecycl oal kyl , the latter two 10 groups being
optionally substituted by one or nore hal ogen atons;
R5 i s hydrogen or hal ogen; R6 is Cl-Ceal kyl or
R'GShERGYE bP&Yday! . either of which being optionally
substituted by one 15 or nore hal ogen atons; X is
-CH2-, -S-, or -0-; one of Y and Y' is hydrogen and
nﬁ,gﬁy&bbgﬁw.ﬁeﬂﬁa -C(=O R7, NR8SO02R6 or a 20
het erocyclic group selected fromfuran, thiophene,

pyrrol e, oxazole, thiazole, imdazole, pyrazole,
H3| 5%&1‘05@ |rid§9éﬁdeﬁﬂ9|-©ﬂ°1 alﬂﬁa&' 8% 0:Bcloalkyl, the latter two
4- oxadj azol e, i azol furazan,

9“1”92 being oRtiopAly sufstguwdtw onear anore halogen AIOME azol e,
125th|ad|azole 1, 3, 4-t hi adi azol e, tetrazol e,

o i i . YY1 i e, pyrazime

R® is C,-Cealky! or Ca-Cecycloalkyl, either of which being optionally substituted by one
or more halogen atoms;

X iS ‘CH2'| '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, pyrazole, isoxazole, isothiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2 3-triazole, 1,2,4-triazole, 1,2,3-thiadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine
and 1,3,5-triazine any of which may be optionally substituted by one or more
substituents selected from halogen; cyano; C,-Csalkyl optionally substituted by one
or more halogen atoms; C,-Cecycloalky!l optionally substituted by one or more
halogen atoms; hydroxy; C,-Csalkoxy optionally substituted by one or more halogen
atoms; C;-Cealkyl-O-CH,-, C,-Csalkyl-O-CH(R)- and C,-Cqalkyl-O-C(R*R")- in which
the C,-Cealkyl part is optionally substituted by one or more halogen atoms;
NH.C(=0)-; R*NHC(=0)-; R*RYNC(=0)-; R*RYNS(=0).-; R*NHS(=0).-; NH,S(=0)»-;
NH-; R*NH-; R*R'N-; R*S(=0),; R*C(=0)-; R*S(=0),NH-; R*S(=0),NR"-;
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and 1, 3,5-triazine any of which may be optionally

' ed by one or nore 25 substituents se
W(??@Sgl#‘lg%gen cyano; Ci- Ceal kyl optionally LS%IG%%OSIOOIZOI

substltut ed by one or nore hal ogen at ons;

% cI oaI BK gnal |y substityted by one or nor
Rifa<%Y aﬂ%ﬁs (=|Q) By w'@iel@waraeﬁ/ aspindspendeptly Ci- c4aikyi or

C @%loﬁ%ﬁ@utﬁ% cﬁ%néﬂ béfﬁé %Ef’@*ay %Ubstﬂté’(ﬁrﬁy y one or more halogen
atemsga R gvmd@ O("F@(R%aChieﬁ tw*he:sam@ nzg,lroggn @kuan fkgrm @ gyelic amino

rii@ optionally subst | tuted by one or nore hal ogen
at oms; 30 NH2C( =0 -; RXNHC(=0O) -; RXRYNC(:O)-;
RxRYNS( =0) 2- RxNHS( =0) 2-; NH2S(=0) 2- NH2- ; RXNH- ;

R%Rﬁb alkﬁ oﬁéa-%ﬁglgglglﬁt?%% i af-%%@'grb Jly substituted by one

wel(e-'@}qqqn 240raS:FI Ehaty ar RONocyalia dietarearybhaxing 5or Giring atoms,
ommgﬂﬁ @dssnﬁ.hud Gy eha! Ke/'m&é oty 3lc%yb#c¥émi eéél&ﬁéd from

bei n optlona stltute one r
hiﬂ%ﬂl%'g év\ama{?o alk)droplt&ndlycsumtltmd rbyameazfrmremlqgﬁe atoms Cs-

cs ey@odw fo?ﬂ&ihll&éﬂi&‘sﬁtﬂfé@ g,{ %\ﬁel SrCmdrd HQIfogér'\ %@?{nij ﬁ%rbfy Cy-

either o

Caﬂ&%r@mmﬂ"xwwtmﬂéw Bre @henor@rhalmee aiqug@ncsai )-CH-,
c,ocséntmvtngﬂi*)mangca %agwgutegwm .nha,wcﬂgm% er- C6alfq'rln;gart is

at ons i onal

onfignalyi ﬁ%‘ffm?ch@é!p@?ﬁj@htmﬁ)fes@fl'@ﬂ%@tqm%rNHMF@b'erRXNHC( 0)-
H’GB”?NER:O WNS}HO)WHW(%) R{F{ {—lﬁfe‘jnhér Oﬁ*N [ R*R"N-;

n at ons;

t
Rsﬁiﬁ@@a‘t u? &(5Y)- oneho“?(—@ﬂ%‘ hal op I Q}‘%H and
H’@ OW@YKOWMel%iH Hl‘)aﬁdl |FV a‘ié‘ lﬁﬁ%bghﬁé?ﬂy Iy G%.Qﬁ’(yloér @DC&:ycloalkyl
en at ons;
eu@er &‘ﬁ'i“k@/ pbeipg epf(lmw salp%m{t,ed @égpﬁyr moredngingen atomg; or R* and
RMAhéMattdtPe&io Ao dalid niltddedn 4t6m Ol A @ml: |a)h|§dl%ahélt ed

by one or m)re hal ogen at ons; NH2C(
RXRYNC(=O) - ; RXRYNS(=0) 2-; RxNHS( 0)2 NH2S(=O) r;

Hé‘gﬁ%gdrd@&N%, -CRRkTSr ,023-&% WR:( )tEeO) IW Téups being optionally

qﬁ(qg?)orquéggggﬁn ROMSnd RY are i ndependent !y
C, - Cal kyl or C3-C6eycl oal kyl, either of which being

R A P R A

hyeates, andmlvamsamarggf mnygeflemk eﬂ'{équeﬁifil |hfttxdjiu@|;thwa§hms herein, to
cycl.oa e.latter two

“oqfgp 5 i RRIeT NS JHRTHOR i Lorogyeci " ororheadion gl JyBa

andlt theslikeCtnohaes deferéndeotaTsales, (pla)'tlcalady hanyadeticdlly padceptable

sabf 4figed e %é\%v%? b ARRomBbli: Tl udi ng ¢ ne

cl ai ns herein,
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 formulz (l) 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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25 "conpounds with which the invention is concerned"
or "conpounds of forrmula (1)" and the like, includes

wo %qoéfléﬁg‘é to salts, particularly pharnmaceuti cBfT{B2008/001201
acceptable salts, N-oxides’ hydrates, and sol vates
of such conpounds. Conmpounds wi th whi ch the invention
is concerned are CRTH2 receptor antagonists, 30 and

E%I?}ebfeﬁln'gﬁltﬁp% x Ipoh%]?ej RF wgﬁﬁlggérp gﬂ' gﬁ‘gglg,gg%?%& (#‘taiw{y include

asthmaqarhinitis| hllargic airivay amdro(ne; allergie rivisebrohchitisc bromohitis, chronic

By Poth g ToTPBH Al 5yi€ TEEART Pt oo

fibnaidullungi ocystit GBI, r erepit orcoBFh, acbnjunttivitisanatopici idermatitis,

AP PUneE SRt APl SABrebR: JADR, rtng complex.

Hlmﬁngt@nm elrseasp,t ﬁsomoma'tpomit deméfiti, | bgvs body dierearttia, ascular

T T T N IR —

mLE[b(fanquI emtarf neum;tath_yp rplexopathyn smukipleo soferbisisat erwepiilomyeiitis,
paliplladpnafis Podtodiel  dhdstielettn 85, S%aRiRombaiiini¢Ng, rauma,
migraine; hsttdks, rbéurpatoid adbwtis; Larkylesing uspomaglitis, cBeheelSae Disease,
oo BB YRIF " EERAY i, TS, S iease
ui@pﬂtjvancmlms,l tesnatarnpgsitis, dehlerstDarnilos SyAdromei (EDS)s fibromyalgia,
m)g% = ei;’Jalﬁ%o%ﬁé’o%RFﬁt% éé&\?r %l gezs%ﬁ?r?)gﬁ &sgﬁ%@s a‘ijlﬁn is, nt helters

syodromet (raactiyewyrtmmsly sAecoidasisa, scleasdarinay SjmmtSyadrome soft

tls&ﬁl l bl@é CE?%&@% rgﬂ%é?%i :teﬁ%l"ﬂ{g fpo%%ﬁﬁ dos%a, Wegener's

Graeulomptﬂslsy mpbsitico dpelimyositis tdqulnatosndoatls»)sl gout atherosclerosis,

Iup&%é&ﬂﬂ%@%ﬁé g&%@gﬁ%@gﬁ@?%@%@ds (b%?ﬁfeelbcﬁéﬂe%s, nephritic

syrdrgmei glomasulpaspritis, anwen aod ¢heanichrengl fajluren legsiosphilia fascitis,

V. [
B8 e SRS, s RS il Rl i o
allegrats a%ctlonlﬂﬂeétfmsplﬂ@tair@n&tang gr@léveraus)m}awlseasg

Ehl er s- Danl os Syndrone (EDS), fibronyal gia,

nmyof ascial pain, osteoarthritis (OA), osteonecrosis,
Howeyes, fe eorepquAds witl whighithe inventios is garrestasl are pamariyaf value

forahé iehatrhént of 38ihAf, @AM otsstluES Jéd&ilﬁﬁnargjd%ragé‘ rhinitis, allergic

Syndrone, soft t1ssue di sease
alfW@hdﬂmdfqr%e, 661 aardic rhinobrorgkilis s RsoNgsise natepis and non -atopic

de@izﬂﬁnﬁ'@rﬁﬁﬁ 9%|§ea58y@§ér*atl§e CORsY BN Rtitdofe bowel dlsease are other
der mat onyositis), gout, atherosclerosis, Iu

S0Ra SRGHIODS herede PRl qOMRAUNGS Ty dave BatiaulpTSLEY.
type | diabetes, nephritic syndrone,

|.omer ul onephrl tis,. acute and chronic renal failure,
A Hhird BpRAtI iathealupition 5@ R)MEaceykeal FeEPaRkion sepwising a
corapdlindcofsforfila (i) SiahRMigurEnil bUsHaRaddutibdlly dcBedtBBle carrier or

heart,
ex0|p|ent.

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-hexyi.
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allograft rejection after transplantations, and graft

Wﬁ4°§ﬁ§%7ﬁ‘§3t di sease. However, the corrpounds %(E'@f;moosmmzm

invention is conqgrned are primari
value for the treatnent of” asthma, chronic
obstructive pul nonary di sease, rhinitis, allergic 25
ai rway syndrome, or allergic rhinobronchitis.

AE 894d Rskin t,‘né‘tté’rm '.‘E:aﬂi?ﬂ%cfhenre?érg@é gn I@?f dﬁ%ﬁ%% tiibgtéﬁ'ﬂmﬁo- bi- or

di sease, ceratilve C( Itis rit
trigyali sadical havipg vprto 18ing; aterss.caiafivhichrare \gaeias, aha includes aryl

ari};L gﬁtk yeonpounds may have particular utility. A
I'rd aspect of the invention is a pharnaceuti cal

conmposition conprising a 30 conmpound of formula (1),

Fw tg.cal Ly .
4 SR e TABSRYTABN 8 b B g o
satiratede catbogyglic a@}ia:ak ylavinghtserei 8-6a canvdn batems and eigeludes, for

L i ST e

islandb|56 for exarrple the termi ncl udes

Aérﬁ&%y her fl tmélung[]?lﬁll{eﬁ 9? r%"e#riio Péf@@m) atnn?ptB% K Sq%)gtltu}ed mono-,

| SO uty Sec
bisnor ZUBHMQEHBJDCV@W RGOS/ Gmim()lancﬁ |miudﬁsecbdm1$|hawng two

mBﬁlﬁcgtﬁlﬁ{ %rb%mﬁ’(ggéb%dblﬁ rlnggf“ﬁ'{cﬁl 5f%gﬁ'%gfﬂfﬁlﬂ‘%§gw % gov%%nt bond.

Anylyagigalsanay h@feaiqsresamale, from Guoi ‘Ghruw earben atoms, preferably from
t
6 {togﬁjméé?%@]c oa klllﬁﬁlﬂa}&? gt éﬁlt '}gwgﬁlsosdp oﬁf%ﬁ S u@s%hldt u? oy

nonocyclic saturated carbocyclic radical having from

Asgu§ed3ﬁérgi?ﬁth§t %Fﬁ\‘m ﬂef]’ﬁ' Cycﬁya{))fl'ofef rE)ES”Hi’ll tgﬁyonalfy substituted

cycl op rog obuty ent
meR:| Bihep wvcm]elromﬁélp sesdiea) |contwlngsor19s@dn®rerr@‘tefoaﬂws selected

frdf'r'i‘q'#fN hhd €8l 4rRf ﬂblu@é%'raduéa‘i’g ﬁé\ﬁndc ﬂmf‘Qu&PH gﬂ@bch%! rings, or one

subst it ut ed mono- I c car
sugh gnenockclic Aing: ard Oﬂﬁdmm?@lf‘i!'ﬁe%'y'rrms ovich argydiragtly \Nﬂked by a

coVRIBACHEH. CIIGSFAR8 E shidh ARt érﬁ thil n;qsbéMgnﬁéhﬁrfsgf benzfuryl,

directly Iinked by a coval ent on

PYFRY hatraidazaiyl, oxkanginidazalhm dhipzpivig rtrewgthtaem%n ISOth'aZ'D'V'
beAkigoHiazowef 99?&%0}! fb%& cf) tﬂéni&a&é&po%oﬁéiﬁﬁﬁ benz;soxazolyl

Illustrative icals are hen bi
isathigzgldp tiazelyl, 1Be%fv q;g'éfbl hiadiazelyl r@aalﬁaqlw .mrl@ayit enymiazmyl

pyrifedinyl, QyFidhZing afigzigy) liRda aRBiddaRald Y substituted
nmono-, bi- or tri-cyclic aromatic radical containing

one or nore heteroatons selected from$S, N and O,
Asan@et N betsite sthe adingadiified 216y “heterosytidhlkPN @ Y ehdtérocyclyl® or

“hetero%ydhc mc?uoees “heteroaryl® as defined above, and in addition means an
optionally substituted mono-, bi- or tri-cyclic non-aromatic radical containing one or
more heteroatoms selected from S, N and O, and to groups consisting of a
monocyclic non-aromatic radical containing one or more such heteroatoms which is
covalently linked to another such radical or to a monocyclic carbocyclic radical.
IHustrative of such radicals are pyrrolyl, furanyl, thienyl, piperidinyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl, pyridinyl, pyrrolidinyl,
pyrimidinyl, morpholinyl, piperazinyl, indolyl, quinolyl, morpholinyl, benzfuranyl,
pyranyl, isoxazolyl, benzimidazolyl, methylenedioxyphenyl, ethylenedioxyphenyl,
maleimido and succinimido groups.
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such nonocyclic ring and one nonocyclic aryl ring,
which are directly linked by a 20 coval ent bond.
WQ 2008432784 i ve of such radicals are thienyl, PCT/GB2008/001201
benzt hienyl, furyl, benzfuryl, pyrrolyl, imndazolyl,
benzi m dazol yl, thi azol yl, benzt hi azol yl ,
Urilgsst d:thamﬂeyspecmbé iz theatontext il wihich ny:caim | thé terax'saiodtitlted” as

ooGY 5280 hoieh? MEAT, Heon BRALEHT P’ i tactus opqative
substitdends,oleyth QfYthhnyidepWGndwzmwlbe hyreaﬁndjfmy(c, Cs)alkyl
xR ARy Sy o kb, e prespro(c:-

Csiuzdky! hm,aaaqmwmm gtmnyl h@he&mwbteroarylnﬁdwni;es or 6 ring atoms,
nelg ThiiRa ord "y ARG EPibHeloramaing) tithoraryeoD, o,
nitriler(-Ci)o ox%d, i- coolaﬂu -CODR% gceumj Jw)aag eogm;mc%mz,r -CONHR?,
SRR R, SONRE T A el By QBRI
-OCAMNR{RT] INHCOR? ONHOOGR S URECEOS* ONHETOM INRE‘SE)QOH

ARG oG e BBl B ORRRR B Eontre! dviconmree

or I-NE*CONR"RP e vmermmlm andl \R®aad mdteberﬁmynhy aomemg)@lkﬁykca-cs)

oy Rl Dby o BoTEvie rerSBE R afRHe Nl pf ifing atoms, or R
anp)ﬂel vaexh m;dcheam:r wbcdanwigtrog?rp@tbnzmay Formi 2 €lad With that nitrogen
(0] enzi ur.a
of B85 B 4oL SHIBIABL oG rrkeR D termetioy 5aRURG from N. O or
S Qemmeemeowgémhn vl rtﬁd;érldnyggglp/aglzéﬁc@Llﬁetﬁ]ﬂdPertzmyl and
I O .
terBRBRce A BpTel BlosiiienE SReX e On opfhedredping Stbstituent

grampsurs, the term"substituted" as applied to any

noi ety herein neans substituted with up to four

conpati ble substituents, each of which independently
Asrumedierein dhe rarpai®, in¢l@lesQfgsal addition, a@idlaﬂaihby land quaternary

sal‘ ClCS;ﬁ &Hﬁgné%ﬁ‘c ém-‘%/(?rz\%@‘%n %’ﬁéﬂ %é Célcd%)c%g) rr[gyﬁ?l}ﬁ olncludlng

ph@mtawwcaim accaptdbile salts, emhabaysles fsaot ag alkab mdialr Inyu@xsdes e.g.
sogbiTin, paeRyt] AUTER SRS ool AP sl 03, cau
barjuneignd roagnesmoobyqlromd;@:)%h orgamt baséKEB' N-mEBNHD- ,glucamme
R T
dibengytanFine andEdiR: SpedifiREaiSMit baspSInRICE? the- Udﬂmﬂ-baléium

oo T R s O, 508 B rdf o

sallap Thpse P%E@é}ﬂéeﬁittw inyeptoin @hich| g Ibasiccandaim salts, including
phéih'gﬂ:ﬁlgldgwo Pccéﬂr]&ﬂ{y 'sgltt% Mlmﬂ&@éﬁﬂc' SridiS Y. G hidroRAIRY Beids
such as hydrochioric or hydrobromic amds sulphunc acid, nitric acid or phosphoric
acid and the like, and with organic acids e.g. with acetic, tartaric, succinic, fumaric,
maleic, malic, salicylic, citric, methanesulphonic, p-toluenesulphonic, benzoic,
benzenesunfonic, glutamic, lactic, and mandelic acids and the like. Where a
compound contains a quaternary ammonium group acceptable counter-ions may be,
for exampte, chiorides, bromides, sulfates, methanesulfonates, benzenesuifonates,
toluenesulfonates (tosylates), napadisylates (naphthalene-1,5-disulfonates or
naphthalene-1-(suifonic acid)-5-sulfonates), edisylates (ethane-1,2-disulfonates or

ethane-1-(sulfonic  acid)-2-sulfonates), isethionates (2-hydroxyethylsulfonates),
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and Re when attached to the sane nitrogen atom nay

forma ring with that nitrogen of 5 or 6 ring atons,
WOHO3/8R334 y contai ning further heteroatons s el R/ GB2008/001201

fromN, 0 or 15 S (exanpl e bei ng norpholinyl,

pi peridinyl, piperizinyl, 4-nethy|piperiziny|, and
phosphatbs, daceates,obirmles, Aactatont tanrates, s mesylatesc maleai@y) falates,

BAaf, R B8RS B3y R B S e o

nuarteir tof quatamanqamtrmnrnm Spechs Isdrices thio phanmadeutivhily heceptable

sal it e ey A RalRb Bbfer®h o i th bases such as

aI kali netal hydroxides, e.g. sodiumand potassium

SR S5 5 B PP SHES o, slotion

andruget)iFc Hairsieh Stalg & Camité By Wedemath) eWilsy\CH, 20og| | ne

tri s(hydroxynet hyl)am no- nmet hane, L-arginine,

L-1ysine, N-ethyl piperidine, 25 di benzyl am ne and
Cdrﬂmumkamtrsmmrf ithee S@lentiomiis lconesr@ed i may Léidsttlheone or more

S50 o e ot e oL SAUHREE, AT oo

restridtions, é’riwwtmhrqaeem dan ekist &= ainumtbiet iob Stevdvistimers evith R or S

sSSP 3R it 51 P BB TG Saldlochomsy

at hgdcohahiral atmsds Theudhventiofy diohelels dora'llc s;rchh)hﬁgfffztgmrgg‘sc and

t or 0S

d'%gdl ggg?{ﬁg'{s%gﬁwcé’%%l tﬁ%re\ﬂj t LI gr Sglni C ac!ods 2. g. wth
ace_tlc tartaric, succinic, fumaric, maleic, nmalic,

coRloFo bl 5L IR EAHEI00 B o apiipgred s roacs.

such wisaesters, lohcbmppurdsd \Mthrwlnbh thednvéistiands tomcermdd:. "Prodrug"

o515 SRR 5683 F N5, S B k. (o. o

hydriolysisi dae*ls;:tacm araxiiation)so Iafmmppundret foamua (l).fFom @karaple an ester

t .
o BEAE PSSR Sorie ISR SR 53 DAY 'k o e

Pamphnfbiad:ui&eSun_at(lQ; Lﬁstet!iﬂlm‘ carpbunBs safl foonalaed) are for example

ac& {seél)/k @Iﬁf‘% aa??%@??nélt%bna% %téwla&sxg | (Jnaﬁ.wﬂ%:Sbe P r&plonates
sugcindigsi rfomacates; | malefites amedhylenadigfa8itaXgTaphthoates, gentisates,

|seF> 4%00%%%1 &&taﬂﬁat@osmﬁ%su fngﬁeﬁégs e‘iﬁér{e@ulﬁﬁOnates
bemmsdpwat@udktqltmsuipmmmalyebhexylsulphamates and quinates.

Eme Etd? 3?8 @re ﬂ%etdﬁgcﬂlﬂéﬁeb phar E{elﬂww& Drug Metab.
er o ater ary anmoni um sp e eS ba eg
Reph dBﬂﬁc‘e&Jﬁ?@aﬂS ysed cnemralm eeferseaces toutbe comapundseof formula (1)
arecrﬂml’lé‘gl Eq&km tngh 5 Salts are discussed in
the " 3 of '

ar rraceutl ‘cal Salts. Properties,

sel ection
The variables R'-RC, A, B, X, Y and Y'
For use in accordance with the invention, the following structural characteristics are
currently . preferred, in any compatible combination, in the compounds (I) defined

above:

R' is halogen, such as fluoro, chioro or bromo. Presently fluoro and chloro are

preferred.
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and use", P. Heinrich Stahl & Cam|le G Wrnuth,

Wl ey-VCH 2002. Conpounds with which the invention
WQ 2008/6223% ned nay exist in one or nore 10 PCT/GB2008/001201

stereoi soneric form becauge of the presence of

asyrmetrlc atonms or rotational restrictions, and in
R’Js bydrogemer mathykxi st as a number of stereoi soners

with Ror S stereochem stry at each chiral centre or

as atropisoners with Ror S stereochem stry at each
R°@nidr R argindepentrntly rﬁﬁé'hsﬂlkgh far sxamplesnethyl, sthghor n- or iso-propyl;

WSS ORI e BaE! SRR IAEN, OB, o oamp

trlfﬁmmﬁhvlawredlﬂmemetb‘gl dGﬂfDa)csmlealle;d s epamgleugeloprapyt Hully or

0 ol SRR b o B e -on

wheeein Rt ish Ce-Oeadk)m o &xampe abethylc etteginer (1€ og |sd3yropyl fully or
papféﬂgﬁ%i%a%%te& %@p% élg} mﬁ%r'm ﬁa d@,t Q?ar%/btr & e%aﬁﬁgaotgyu%[omethyl or
diftuorgmethy; oCaGa)oycibaliyil ) foregxample oa:yc&:pto;iyl eorbyully or partially
harbé?ﬁﬁlea S épécfé!lg 'fl\ﬂgnr‘aq?& ?ggr ﬁ@%‘ftﬁﬂjymlbggqﬁjrlbef eg@ Eélks of the
invgotioraoes of &° tamit Rbis melbyboresthyl; and it ether iaadlﬂumbamthoxy In
otr@faleﬁfbﬁalme%@ '&y ltr?é ShveritibR ph(an%t %ﬁyl S.s“o%%p@?t %?rCIopropyl or
difiwotcmyeteomny, bm@FI?Bdegthammnmm genti sat es,

i set hi onates, di-p-toluoyltartrates,
nmet hanesul phonat es, ethanesul phonates, 25

X ipefHeneSwrpibnat es, p-tol uenesul phonat es,
cycl ohexyl sul phamat es and qui nat es. Exanpl es of

ester prodrugs are those descri bed él/
OneepinXednst Y' i iydmgeaand IResotheﬂ@B%QH 8C(=€D’)ﬁl’ NESORF or a

nolsPodBhEfbup! S 85 SRSy R cditon TRANIA 10 B ABEY vl bha v

so | ncl ude orns
whep nphitydseger ars, A B, X, Yand Y For use in

-ORE Ce{URRE eon""'l\IFt'Sb?ﬁ“ WRYRIH ROR m&iﬂgll, fegM, QM P%o Byl -, sec,

st'ructural characferistics are flerre
or {ert-RiRy), exsiapEanyh délugEmathv: tritoromathyh er exﬂqmydgy@lppentvl or
| I
cytﬂkﬂféx?ﬁﬁg??@ﬁ&éﬁgth?ﬁ F.{(;ﬁgg rr]15 oh%%y%&(}% ng ﬁ% ﬁnlsteft Bt'RSFI ocyclopropyl

difl gpromatiivb triflyqromethy) ‘o5:Phenyipeyciamomb sSR! ogcmonesyl all
opt‘ibfﬁ (gﬁliﬁe s%stﬁﬁkb&)’dy, fBSeﬁd?ﬁplgdfoﬁé %r'tﬁ&‘ép&nﬂﬁﬁ | d/hloro cyano,

e net ethyl, or n- o
meﬂ% %Mpyyflﬂquﬂﬂ“w ] U%a'in?tha?lpy CYFACPRi%a@%H s hydrogen or
me@smeci al |y fluorinated, Cl-Ceal kyl, for exanple

Heterocyclic rings selected from furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazole, isoxazole, isothiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-
oxadiazole, furazan, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-thiadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine
and 1,3,5-triazine, any of which may be optionally substituted by one or more
substituents independently selected from, for example fluoro, chloro, cyano, methyl,
ethyl, trifluoromethyl, difluoromethyl, cyclopropyl, triflucromethoxy, methoxymethyl,
EtNHC(=0)-, Et;NC(=0)-, Et:NS(=0),-, EtNHS(=0),-, EtNH-, Et;N-, MeS(=0),-,
£BuC(=0)-, EtS(=0)NH-, EtS{(=0),NMe-, and MeC(=O)NH-.
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| uoronet hyl or difl uoronethyl;

cl oal kyl, for exanple cycl opropyl, full
5(}0? 57?7% hal ogenat ed, especially fluorinat ed?cT” B2008/001201

(C3-C6)cycloal kyl; or a grdlip -ORB; wherein Re is
Cl- Ceal kyl, for exanple nmethyl, ethyl, or n- or
i so-propyl; fully or partially hal ogenated,

OR& PaRicalar )éuﬁéih'ﬁf bﬁé&rﬁﬂour@% &b "ib{+entlf>t9rcoﬁéié\ﬁ%fecompounds of

trifl yoronethyl di f | uor onet

fom# db ft%ﬁdm@'n R} i5r cliqrgnen @U%?cﬁoﬂﬁ bpdrogen of umethyl, R is
Cgpél*dlﬂtﬁrérﬁeﬂag QP AR, 8&bpr ng@w%F Hﬁihbﬁbrrfe‘tﬁlﬁg' A®lsS%drogen,

Co6) cycl oal y.Insorre di ment
f'ﬂ%@h@h'@fﬁ- enfeoloY apd Yaihydrogen anst theothar ispyrmidingd, pyrazol-

1- 9|h9¥r‘ak$lej-yﬂ yraidila faﬁﬁ@ézlapi% ithidaz&)i2] rth%'igp?igﬁﬁﬁéz%ll-z-yl or
he i nventi on , ISO rop prop

isgyazolft-yl agy @fdﬂhlﬁbwy bsrqpt*m@llwuasmmdrbammmpr@ Substituents
se'lﬂﬁéw L trork S fifbrd, - EhiBro cy§ho°5n%®1 éﬁ% il oﬁfgﬂgn&ﬁgrdﬁethyl

ydrogen and the other s -
difalorme@vlo@y@omr@mgr Bygroxa| me'élgxxdecfthm ispropaxyadifieromsthoxy,

tmfldb’raﬂdbﬁo&}) zlim*ml es zqh- ch(ﬂll‘\)ld Mer@f‘n'“)\éBf WEE(=0)-;

M%fp) mC(ﬁ &?Fﬁ*@ac:@)gpa NHac—O)seszs(eo)z- NHz R*NH-
;. RORIN-D U =oyé¥qia"lﬂf-9w 'n"sgl iNPfoﬁﬂéq;Lﬂé NR"  REC(=O)NH- and

Jrifl uogorret or C
rsgpropyl tnfuoromethyl

&( PBHEXY1 wheigin &7s ise eﬁ@nﬁwm reethgn ethy
dnﬂdu%?orﬁétﬁﬂ}’land rbyclo?l%f: 1, Ghdt G ?]rwwlareq r@ﬁﬂ@rﬁw methyl, ethyl,

'Swygg;lglg;}mﬂwﬂlm%g{hggg @y&rpq;gmyqr R’;and RY when attached
to Qﬁé 'sﬁﬁ‘\%' hlilfoééd"ﬁtoﬁphﬁ'ﬁi &%&ghalhozgﬁfenﬁlﬁﬁmél' %p&%ﬂ ring, the

uoro, chl oro, cyano
'atf%bﬁlnecﬂpawwm substituterbhwmatiyl, ethyl. 'wtqpab?r@yy‘%prowd
R8 is hydrogen or nethyl. Heterocyclic rings
sel ected fromfuran, thiophenge, gyrrole oxazo

Spegifig gampounds;with, whigh tB?rla\éQﬂtlgn B GORg9THpE include those of the

Exafpldd AERIrG, anll phamuacadiicalp! foceptaBledsaitsadN-a£86€, hydrates or
30 oxadlazole furazan, 1, 2, 3- trlazole

Soé'aﬁasih?'?? zole, 1,2,3-thiadiazole, 1,2, 5-thiadiazole,
1, 3 4-t hi adi azol e, tetrazole, pyridine, pyri dazi ne,
sgl dine, pyrazine, 1,2,4-triazine and
PF|a2|ne any of which may be optionally
Assmieaﬁmﬁedt asbviey then eompouraisewitls ukiidH thée mvention is concerned are

Ciﬂ% ?%Crl]‘-‘% nt?{ﬁag S Ct ed f r On%ﬁleo{nr &P?E%I}t%ﬁfg{ ﬁ{/) |rdPs’eases which
bedefltlfmm surkit mwulatwﬁc Enaimplpsr bf suohi diseases anrd dettied to above, and

in cff é&)ﬁg%{ ﬂlqgts._%i_%lc a@myn%ﬁgnd,\pégzch&sz_

t- BuC( O) Et S(=O) 2NH, Et S(=0) 2NMe-, and
oo e E B i T 50 B0 B oponc
upormrasvaslew fofactorqamulmdmgcthe activity of the specific compound employed,
the age, body weight, generat health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimum dose levels and frequency of dosing will be
determined by clinical trial, as is required in the pharmaceutical art. In general, the
daily dose range will lie within the range of from about 0.001 mg to about 100 mg per
kg body weight of a mammal, often 0.01 mg to about 50 mg per kg, for example 0.1
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formula (1) above wherein R is chloro or fluoro, R2
i S rogen or nethyl, R3 is methyl or
ijgqop/ﬁ thoxy, R4 is ethyl, isopropyl or  FPCT/GB2008/001201
di fI uor onet hoxy., R5 is hyddbgen, 5 fluoro or chloro,
one of Y and Y' is hydrogen and the other is
tog@rmarper k9,20 ginglerdividad daseg! Orpiheantitdr hang it may be necessary

to{n?:ﬁé ﬁag%lqe% olksidd fﬁbgé?rrrﬂgs i s\élme ¢dibgazol - 2- I,

I az oxazo I'soxazol - 4- yI any of
whi ch may be optlonally substltuted by one or nore

The! IEE&)PBH@%&L %flths Ghicht #& Frfv@ﬁﬁé YO rc%ncflﬂlaﬁ " Ray ¥ Drepared for

I SOpPropy rrtuorone

admmlswm aw route chrgistontywith Hmrrpha]mamm:cmropemes Orally

=fiifaie SRR b WOV 198t e, gapsies, poncers,
granuiesc( Irrenges, inkgOpr=Qpl prefasdlieBs—Guech a=XBMNClopidat,; or sterile
pawgéﬁészwg@édawg%ﬁ@%r ;orﬁ(%inistraﬁon
M inQrgtNIREe pravealatio) frm, and may@pn@)m(davémionmmmientﬁuch
oo, Brofe St SN o Mo 008 g yrocanr o

polyxmathwrwkdamea ﬂlianepfend@tamme nlacﬂa?d!., sagdry | maizd-Starch, calcium

phb?ﬂ'r%fté)%rblfoﬁ bt §IV%X9W§%IE%Q v\ﬁde ra:]:laao ag@ﬁ( te m?élnesuun;lrgtearate

taipi polygtyleapogivedr on silicar }diwitegrantspfqneexaﬂmpiql potato starch, or

ac&ﬁ?%@ﬁdﬁ}ﬂg e&je@gs ch? 5 40%‘[{"‘? a\qu 's[]@atg pfﬂﬁ t%l'e'lé’ may be coated

stitutte
ac@@rdlﬂgptoo mgthods Sp@ib kﬁdmm () mo(mald phamtaheum:ab hrachm Oral liguid

pré&é\‘&ﬂ{n Sbec i ﬁ\%r gﬁ " hbin GoH gf hp) a’I ﬁg@goug h& 818' suspensions,

re|n afnaceu acce
Soiyuom% enwlaisensie@runsy@rr glixirs, o¥ mas'dba/atesgnueuaseafdry product for

t h
oGRS B R0 SR Dot GEBRCRE" Slch” i
Prenaclions rmantcapiain senventional additivesfsuch ias suspendirgtagents, for
ex%p@'s%?&ﬁ)?%ym&' E‘J&JWEE@UJ% Iﬁﬁéﬁmﬁggﬁ{l@ﬁ% %enated edible

l'es of suc eases e ref
fatﬁ n%mulé'g"%ﬁﬂﬂﬁs feoexamplg;legithins sogites ﬂ@}?'@‘)@ﬂm acacia; non-

aqﬁadu!ar %ﬁ.cle@n@tmh&ronﬁaytmaudétearbiel fi H\gﬂéj dilhd oil,
he specific dgse |evel for any artlcu

ffﬂ%qnat%’esmut 98 gilyoRstars, a¥Ghe g qbsrcefl%trapgy!emﬁ: |glyephg>r ethyl

a!cbh@! %ir‘ehée\"\iattd/espffout BRarfI8 Ghéthgl EPE?UE;W‘H-W k@é%%atet&esorbtc

eneral healt sex, diet, tine
ac'Qd?ﬁ'Ch'f 9?%/ %ﬁdu%ﬁventleg?'é'amur'nad:mca'iogflfﬂgﬂg%\ts rate of

excretion, drug conbination and the severity of the
art di sease un oing treatnment. Optinmum
Fobisel 8RR g 1% SlelMe, T8 TRYSPeLGHF P g & Crebm, loton or
omdﬁélﬂr Grogd @Vomiméhtqa}mdlétkﬁlb withﬁhlrﬁay¢ ‘bﬁuusfeﬂdfdr nhé hfug are
ener al

ut | art il
coN AR SO B K KAOWTE 5% Aglot Pariile: s Ber bgd fstandard
textiboks ofpitatinaddlficsBudieds thl Briisl Phawiaebpoeid. a mamal ,
often 0.01 ng to about 50 ngy per kg, for exanple 0.1
WO 2008/ 122784 PCT/ GB2008/ 001201
The drug may also be formutated for inhalation, for example as a nasal spray, or dry

powder or aerosol inhalers. For delivery by inhalation, the active compound is
preferably in the form of microparticles. They may be prepared by a variety of
techniques, including spray-drying, freeze-drying and micronisation. Aerosol
generation can be carried out using, for example, pressure-driven jet atomizers or
ultrasonic atomizers, preferably using propellant-driven metered aerosols or
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11 to 10 ng per kg, in single or divided doses. On
the other hand, it may be necessary to use dosages
WQ 2008130984 hese limits in sone cases. The conpob&E&B2008/001201
wi th which the invention id2concerned may be prepared
for 5 admnistration by any route consistent with
propadiant-inéen adwirodtiation i af picoizedi active @Qoatdoynds from, for example,

inffiiidy! cgpgmeé §r RQP‘&@MJ&% m?ﬁ%ﬁtggﬁhe form of

capsu | ozenges,

liquid or gel preparations, such as oral topical, or

t a | u or . SuUs | Ons,
T e S BBT  h Re B AR R F80h .
De.heﬂdlngroastbemelmcleranﬂ@nm;emnadomrased:cmd drug cameuamtbm&bended

or SR8 T o Ao, A5k 1 Soso

prgsdry,alwe)ahd byfferoigi apenecarf bd tiissciveiddn trexvihidiee | act ose,

sugar, maize-starch, calcium phosphate, sorbitol or

gl ycine; tabletting lubricant, for exanple magnesium
Othérecometaunds lmﬂycbe pmhMﬂéd!\Wuth remgloMeds oftthisSinvérttian of formula [I]

o, BRI Bob koA oE iRt Biafidied Hispges. Thus e

prasenf mventioftie alsah:loateme@wtb phamdogdticdd camposmﬂsgot Preventing

anfileafRg pYrme P dealel aoRiR F Hierse g dRchye fmount
of axalnppmqndaafuﬂaewsv&ntlomdf_yfommﬂw@]mndrma orsmiovd iofhes, éherapeutrc
1 nt
sof) SUMe, SRR Yool 0t e, HEl AL Se s o
forauila &l limciudehibek @rdadbblireiters &: (Bucdrtitosteroids, such as fiuticasone,
ccbsBRk 34 BFesBlel 18] Bohcr S Eiabled Honif, 1S Jfeteol
indapated| OIeIfdJmicmrel, (s, ubok@iner)e“ upodulirdrs) ifor f&dm@ﬂ@]k@&!ene
R R G T L I A —
mMeDaech/ahlZﬂeamn(ombf TOI);S i(4)c hotibhokrdirgit eageriﬁ)forl edmple
t t
mBERHRL S N Soclper HHARRIZLER, SOk, Bl
pha?ant\odesterqaedVe(M4I%mhiﬁlmm eswxchphe nofidridst oor pilmmdst (6)
o Y BERES Hec rfty  oodl Al fad Sen o
fe)qotqmadlae &plpmne,atqrairdm&)ormmrinmw {1 eantitusgivensgdrds,maukh as
i t
codting '?)PQ! or rru an; @*A %1 %ctl%'ﬁ 1ty ?)fgﬁht?hltora such as

ol nt rrent Us€
ibugraten eoketeprofem 69 @@Xﬂﬁnarbltmsswblas ¢etenonibi and IIQECQKID (10}

f

VAT ARGIRE 0 SR O fosl USRI 1

TA@Eughlhﬁ@rs and I Nfeafiohibitdrst fod example antd TR monodianal antibodies,
I

s nﬁérﬁét‘rﬁlsc%ﬁ?:g !\B/'Zdr)él‘?%TN? rﬁéEIerqr uﬂﬁ't‘(‘lﬂ?ﬁloguhnarﬁélga%s such

as Ephyeb ) inkjbitqss ef @auulryetaﬂoptrcneaseo fanegample MMP12; (13) human

nedttdph Pafablat CnibhBRY SN RS MdRBALESLBYA 2in' Wb3bYs/B6124,
WO02003/053930 and W006/082412; (14) A2a agonists such as those described in
EP1052264 and EP1241176 (15) A2b antagonists such as those described in
WQ02002/42298; (16) modulators of chemokine receptor function, for example
antagonists of CCR3 and CCR8; (17) compounds which modulate the action of other
prostanoid receptors, for example a DP receptor antagonist or a thromboxane A,
antagonist; and (18) agents that modulate Th2 function, such as PPAR agonists
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30

35 technlques i ncludi ng spray-drying, freeze- drylng
m croni sation. Aerosol generation can be car
W%a‘%"s’d%%’ﬁ‘b for exanple, pressure-driven jet d’%ﬂﬁ?é?@fﬂﬂlw
or ultrasonic atom zers, pPeferably using
propel l ant-driven net ered aerosols or WD 2008/ 122784
PCT/ GBB200S/ 001201 12 propel lant-free adm ni stration

of oni z active c unds fro
T wEpht 4 A€ SpintSute BF e vepioR b @ seCOrE R naredton
ma)yisd edrted ahdewil deperel uptey thd ieffadtiverinsalos @adheingredient. Generally,
anﬁi@ﬂ cﬁ@r(egﬁegﬂkwoé?rally in asterile nedium 5

&N and concentration used, the

drug can either be suspended or dissolved in the

Mﬁﬁhid@ &dvant ageously, adjuvants such as a | ocal
SIS preservative and buffering agent can be

Theipsesany eWentiontis alseebnecdrred @ith processasdonpiepaing the compounds
; nbln d wth compounds of this invention of formula
0 F’\ﬁ'm’ 5%r the prevention and treatment of

prost agl andi n- nedi at ed di seases. Thus the present
Thé%gw&%hfs fo%ﬁg 'gli g{;@lﬁ[qr}ﬁ%en gp{&nﬁ) har e g}epareld according to
th@ﬁazedmds ot thd fdumagseaueawsmndsexamp?est hahglapwo'pﬂablmatenals

ang ?Tﬁ"rg\éefanrﬁﬁgleg Rgfttgﬁafoﬁggggggggf ic {efgéﬁqlﬁgv ci)rgover bJ utilizing
theﬂmbémreﬁewaéd:wtth efeamsaldslee egetained hereirg one wbormiaianpskill in

the. g BB rePbly BB A ftonal edpouidB e dneyresalt vgdion aimes
hefdinitTheasmpeundiledtatathindhe exarhplds amnmatchoweler, to be construed

as (TRE I 1Y Gisc b SPbRteeq 4 e Fenfar d hS' Samples further
illustnateldetails $or the preparatiph ef thewonipouadeof thapeggent isventisncrhose

: e zaf i anl t Q "
sl o et et eR i B R ¥ he et anc
pranesMYeﬂﬂ%toHmeg gneparhiive pecgdwresgantts uSed tee peapale these
co%ﬁ carinic-3 (M3) receptor antagonists such as

ropi um brom de; (5) phosphodi esterase-1V
(PDE-1V) inhibitors, such as roflumlast or
Ng #3

Coﬁ{ oﬁﬂ?tié %?tt @t@éntloﬂ $f trﬁﬁl?'ﬂdiqﬁ%\{ Et?r{vgﬁiég% hlg Sqrtsa;’)argcljJ é:ﬁ the
reay;gon bemermumtwnedlata eampauad df dermuladfihanda suitable alkylating

sof GFIGHALE T beBL TR S BERBTS ST bt o
exarnwebtvhl@fpsbromspc Br methapesultopyloxy and R’ a dydiegen or algyl group.
yztﬂerm-l)}iﬁtﬁ)ﬂ ractioh i baAted GltGs f% rﬁ‘eﬁl‘\Ge oPh Sﬁi’é(g& example,

antagoni sts, such as ose descri
pO“@ESVWOS@QJPf@Fﬁi WD oam opeBo soveny (foracxample bRgetere apfd MA-

dlﬂéﬂﬁyl@o@%iﬁb LiplisSto BQrun@éémgethﬁf‘ ftithd Ns;admﬁ% gQﬁi@H out on a

I es SUC Rem cade an

proteciesfosm of il ﬁBg’PBW'?ﬁ qﬁﬂr@@‘éﬂoé'ssmg !Y&'H’e @ﬂ“@ﬂ)f%i’btﬂm the

deéuib%)comuauhu bPthe .rw‘enﬁa{ 6f‘ fesrnm pk] @eraheape, for
exanpl e MW12;



30 neutrophil elastase inhibitors, such as those

descri bed in W2005/ 026124, W?2003/053930 and
WOIBATEMM12; (14) A2a agoni sts such as those PCT/GB2008/001201

described in EP1052264 and*EP1241176 (15) A b

ant agoni sts such as those described in W?2002/42298;

(16) nodul ators of chgnpkine receptoa’ function, for

exanpl e anﬁagoni sts of” CCR3 and NG ?!) corrpounds
whi ch nmodul At end he & of ot her rost anoi d
receptors, r exan'pl rec&ptor anft agfoni st or a
t hr onboxan ant ago &°and (18)%Made t_hat
nodul ate Thak functi on, *as PPAR agon

2008/ 122784 PCT/ GB2008/ 001201 13 The wei ght ratlo of
the conpoungypf the inygntion to the segond active
ingredient nay be varied and wi || depend upon the

ef fecti ve dosegof each ingfedient. Generally, an
effective déselofieggh wi pg_wSed. 5 Methods of
Synt hesi s The’ priesent inﬂga igh is al so concerned

W th procecspg,fnr prepar gyt he conpounds of this

i nvention. 10 The conpﬁ qrmula [I] of the
present invention can b repal§§ &ccordlng to the
procedures of the folldhnﬁb schgéne¥ and exanpl es,
usi ng appropriate material®s, afd are further
exenplified by the foIIOMAngl@peC|f|c exanpl es.
Moreover, by utilizing &denypcedures described with
t he di scl osure contai ned herein, one of ordinary
skill in the art can readily prepare additiona

INtEAREYRLE éém%uﬁd%%fﬁélﬁﬁﬂ’é‘tli] hﬁi{(yq{ét ;hr@ﬁarﬁh %P/rfﬁ@ resetiol? B@l\nﬁen an

The conpounds illustrated in the exa es are not

ammra@e@?* ot {rBuaciYisaad) a1, Szgicarbpny] ﬁ@mpﬁ'éﬂfb of Jorgudai V). The
redcfioh miay tféoéuihét%@td\e%‘l? of etk HYESENEO B a BlRati& GHﬂ}dﬁtmg agent,

furt her Bh strate detajls for the preparation of

sughh as; OHf S ﬁrte@emswa%nw%nor THIBanesuifonic  acid.
:ntalmddiaaéi cbmpbitdsaét fonhbia (N8 ahdJM%rrétcaﬁ:ﬁmetraﬂy M%Ie or

t f th t d f
catf Bf pRpH D EIPPS 080y ocedur s can be used (o |
prepare these 20 conpounds. Conmpounds of the
I t
AN, P Mhcbhdl ol Bmi N ehat S gt aroup
sucﬂowisupd)pplf orfc?blﬂipioﬂpyl; mdy wld'eparéulﬁoﬂb irﬁerﬂie@h&'&éibtbrﬁﬂounds of
ereli.n grou epr esen
for iRy e Bl 6 P B b 550 aibhe e Tt Rmeanesufonyl-
oxyogrup, by reactid aith Sl (lirgm)dr?egal)lc l&{f@eﬁ ofi termul @Y UN10 9ABred B is
S8 e.a ion r
an Apeprdtel fuosilieRl 5 ind 8T otlp5uhd 27 e fhpeton 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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pot assi um carbonate) in an inert solvent (for
exanpl e, acetone or NN dinethylformamde). It is to

WO H3$Et ood that if the reaction is carri edP@UGB98/001201

a protected formof (II1)1&an appropriate

deprotection step will be required to obtain the 30

desired conpoundoQfsibe invention of fornula [Ia)

(Schener'l). WO 2008/ 122784 PCT/@%@FG 14 0 R
[

R R N\ R + Rx [/ ~ OH/ Y
Rs Yy Ji1v+ ma al+—r ¥ J LT I\~ R
R x OR3 Rs

I nternedl ate conpo

A RY [I'3f Sthenme 1
Ad3' of formgka [11] may be
prepared by the redtti on between an 5 am nophenol of
forrrul alVv] and a1, 3-di carbonyl copound of formula
The reaction may be carried out neat or in the
presenceH1 of a suitable de 1ydrat| ng agent, such as

pol yphoslphdy i e acid, p- to uepesyl fonic acid or
nmet han f ofil ¢ aci d di at e conpounds of

e

f or mul [1V] and x Conrerréalnmy

avai | abloa an be prep knovvn_t‘FﬁIs 10
Alternatlvel ﬂ‘termsdlatec ds of formula
[y, mhereln ¥is an al kyl ‘ such as

|sopropyl or ¢&ycl opropyl, may be prepared from
i nt er medi atrén conpounds of (vi

N, _R*
e,
o
X
oH R
H5
Yl
Y
He R = Alkyl

Scheme 2

Intermediate compounds of formula [VI], wherein T is chioro atom, may be prepared
by treatment of compounds of formula [VII] with phosphorus oxychloride.
Intermediate compounds of formula [VII] 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-toluenesuifonic 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 chiorodifluoromethane (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).



formula [VI], wherein T is chloro, brono or iodo
atom or a trlfl uor orret hanesul fonyl - oxy group, b

WO 41323 with an organonetal |ic reagent of fofqmpémosmoum
[VII], wherein Bis 15 an &ppropriately substituted
boron, zinc or tin group (Schene 2). The reaction may
conveniently be carried out in the presence of a

suitabl g catalyst such as /'
3 enyl pq‘osp [ n%) pal | adi Cgmpounds  of
are co Al "™ a ab¥e or can be

N enown method§ WD 2008
85(30 201 T5 OS5~ R O

PHL + O3 X _-
VNXDA |V R\ R5 OR5 -~ OHYOH R V] NTN
R HR NO ¥ N-TXXR-8¢ Ovt R\ OH R
RERS YLY, YVYMONO R N RnX MR | Rs |/
Y, V[II]v = Alkyl i

HZ
C;(O
":‘.9
[1a] R* = QCHF,

Scheme 3

Intermediate compounds of formula [XI] may be prepared from compounds of
formufa [} and [VII]] using methods described above for the preparation of
compounds of formula [la] from intermediate compounds of formula [I1} (Scheme 1). '

Compounds of formula [la], wherein R® is an alkoxy group, such as difluoromethoxy,
may conveniently be prepared from the reaction of aniline of formula [XIV] and a 8-
ketoester of formula [XiIH], wherein R'® represents an appropriate alkyl group, such
as methyl and ethyl, followed by alkylation with chlorodiflucromethane (Scheme 4). It
is to be understood that if the reaction is carried out on a protected form of
intermediate [XIV] an appropriate deprotection step will be required to obtain the
desired compound [la].
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Schene 2 Internedi ate conpounds of formula [VI],
wherein T is chloro atom nay be prepared 5 by
WQ 0831 R8% of conpounds of formula [Vill] w tHPCT/GB2008/001201

phosphorus oxychl oride. | hternedi ate conpounds of
formula [VIII] may be prepared from conpounds of
formula [I X§'. The reactign may be carmied in the
presence o 1l t abl Féhydrati ng adeph, #or
exanpl e nesul f eriesacid or p-tone ul fonic
acid. Interyredi ate conppunds_of_ formyla may be
pr epar ed~£r9m r eactd“6n i nopheftal.8 of formul a

[1V] withJ]i-ketothioestgts,of for a [X The
presence®off,silver trify}uoroacetate. ¢Conpofinds of
formula [ X]Pare known or may be prepafed frdm known
conpounds XCtordi ng t o™Het hods known to™hose skilled
in the art. Congounds of fornula [la], wherein R4 is
an al koxy group, jsugh @as difl uoronet hoxy, 15 may
conveni ently beep fed frominternmedi ate conpounds
of formula [ XI] Kyl ation with
chi or odi fTUor : Schenme 3). It is to be
under st ood thﬁif t gaction is carried out on a
protected for I ntefFiedi ate [ XI] an appropriate
deprotection stepg willvbe required to obtain the
desi red conpoun uay[nlﬁz]é:m: WO 2008/ 122784
PCT/ GB2008/ 001201 16 RR HIAY H NORO Jl 'LG
[111] IV NOX R X OHRheRREDOR-Rs Rs / Y OoY
RY[VIII) [XI] R A\ NRA ' x R "OR3\ TIY I Rs
oY

Intermediate compounds of formula [XIV] may be prepared from compounds of

formuta [IV] using methods described above for the preparation of compounds of
formuia fla] from intermediate compounds of formula [ll] (Scheme 1). Ketoesters of
formuia [XIIl] are known or may be prepared from known compounds according to
methods known to those skilled in the art.

R'
N, R N R
-

i ’\r‘/ :x
R 0 Ra + M—Hst —_— Hz o Ha
I R I ]°
o7 0 y! 0 ? v
R? Y
fta) xvl [Ya] ¥ or ¥ = Het

Scheme 5

Alternatively, compounds of formula fla), 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 trifluoromethanesuifonyloxy 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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RO Y [la] RA = OCHF2 Schenme 3 5 Internediate
conpounds of fornmula [XI] may be prepared from

Wacwiyozits of forrmula [I11] and [VIII] using REBSY6GB2E8/001201

descri bed above for the pr#&parati on of conpounds of
formula [la] frominternedi ate conpounds of fornula

exampld,] {ekakisAlphkhyiphésyFma)iiadiom f oF th'ﬁtb@]phehﬁph?phmo)

an al koxy group, such as difl uoronethoxy,
fe"’w]‘@gﬂ%’é’ﬁ?@ﬁlly"ﬁ) be prepared fromthe reacti ox of
aniline of formula [XIV] and a O- ketoester of
formJIa [XITI], wherein R10 represents an appropriate
Examples;| group, such as met hyl and ethyl, followed by

The AVEtoALWiP oW B dédtriBed diith! réféfé?ﬂfﬁttb Qﬁ@foﬁl@ﬁiﬁg ngxafhples! 1t will
be understood that i.f the reaction is carried

b apRLECiHEd, oMECIBENHRD i AESCIIRC oMY & EXAVpIEaRRY and

modlﬂéﬁii'bﬁ R biaf nﬁgﬁfe%é?d‘é WitibuE H@ﬁhrﬁh? frofend Werd? thel ifivention.
obtain the desi red conpound 008/ 122784

PCT/ GB2008/ 001201 17 R R NHORZNR' I/ c x I/ 1

'H NMH gp@tré \A[?exr%'lr%é?ﬁid G mele'nt Fﬁnpe@ht&@ h’snﬁ%g Variin l9mf§ IRYva
(400@-!;: qpe gmeter with a trip e resonance 5 mm probe spectrometer Chem|cai
shifts are expressed in ppm relative to tetramethylsitane. The following abbreviations
have been used: br s = broad singlet, s = singlet, d = doublet, dd = double doublet, t

= triplet, q = quartet, m = multiplet.

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

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

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

Microwave experiments were carried out using a Personal Chemistry Smith
Synthesizer™, which uses a single-mode resonator and dynamic field tuning, both of
which give reproducibility and control. Temperatures from 40-250 °C can be
achieved, and pressures of up to 20 bars can be reached. Two types of vial are
available for this processor, 0.5-2.0 mL and 2.0-5.0 mL.
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[la] R3 = OCHF2 Schene 4 Internediate conpounds of

formula [ XI'V] may be prepared from conpounds of
qungls‘{l\/] usi ng et hods described above fo‘fcﬁ"ﬁgmosmu‘"

preparation of compounds of? formula [la] from

i nternmedi ate conpounds of fornmula [I1] (Schene 1).

Ket oesters of fornula [XIII] are known or may be

RPVAEAPREse] pRELIEANHITTRAHRLSI0RS i oAt out G Hanesis 7
mjcron &-18pendedrgilica siptienanrEaser® ¢olwsng 10 cRsin Bngth and 2 cm

|nt\5rnaq) d?ar?{etffl e/mbild 'pﬂLse[ Md a§ \Qruﬂ?s bt ag I'Eﬂlnl? and water

ternativel Y, nmpoun

(bm’ﬂebtéierﬂdfwm oxr %rVé\ptr@g@rnaset@ avist o fouic |acu:i) with @ffow rade of 10

[ r
%3??‘“’3@%32?%%@%@9‘ A0 59T BHANR, RoaidhrBipdo up over
to H@dﬁlnumnﬁmioaﬁ centainingr tb\eellelqam prddunly(lfdﬁ(ylflgd dypl.C-MS

o h I

%ﬁm&eﬂﬁe fy ) AR GRS ofol&f 45" by Mok Ml the
remrmg)@aqﬁous fragtloadmnmlﬁe@rtegefmtee fimal pEosiuchor i at el y
substituted boron, zinc, tin, copper or silicon
ar oup (Schene 5). The reaction may conveniently be

Exampleed it i dw&q!pm-zrﬁtwlwmmadwmswlbenzvl)
lﬁHG Jigh conpound (for WO 2008/ 122784

it B S B Ao & exanpl e,
tetrakl s(tri phenyl phosphi ne) pal | adi um or
[1,1" -bi s(di phenyl phosphi no)
ferrocene] di chl or opal lladiyuny.
invention will now bNE [
foll owi ng exanpl es. MFW e appreci ated that the
invention is describe \Pay of exanple only and
nodi fi cati on of deta I mayl be nmade w t hout departing
fromthe scope of to Reoknvent i on.

N==
a@es 5 The
W th reference to the

Preparation 1a: (3-amino-4-fluorophenoxy)acetic acid methyt 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-dimethylformamide (30 mL) at 0 °C, and the resuiting
mixture was warmed to room temperature for 15 minutes. The mixture was coocled 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 agueous 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 soivent 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 g).

'H NMR (DMSOQ-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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1H NMWR spectra were recorded at anmbient tenperature

using a Varian Unity Inova 10 (400MHz) spectroneter
WOR0P%1237%4r i pl e resonance 5 nm probe spect r ometB&GT/GB2008/001201

Chenmical shifts are expre3dked in ppmrelative to

tetranet hyl silane. The follow ng abbreviations have
Prdpacdlion 1e03-ok6-25(4-pyed 20k d-yitiengyipientatior atidghyitested =

doubl et, dd = double doublet, t = triplet, q =

quartet, m= nultiplet. 15 Mass Spectronetry (LCM5)
A @sp@isiudmoﬁ gotassivie tet-butogide €0.6Mtg) mmdtﬁanparomm (40 mL) at 0 °C

wai;1 (S;qsq%fﬂlﬂa{q ﬁepf.@{s{ qu ft}\ﬁaﬁ[ﬁ RP?@ a[é%anonc acid ethyl

estBe (d 73 Py, and melv}ssumﬁgsmxtalreawa@ rsmré@'ﬁt sp"ex:torr a¥getinutes. The

oSl t e ectrospr n el.e
minro B Whenieated Wil BotHGR oot LR Ee ey PR i ayiazole
Q. @@) W@tr&h{!’dr@fuf’ﬁﬁ @0l H0)) anddtifed atd °C ft RHowrd. [The miatuee was

nitial solvent t t t
o Wil giets conGer GPied 1 Gty dedsiosgpirsstign Ay e esicue
extfeRcRivith Ndhy - abetaté.OTHE @oﬁnﬁln@d(é&@’a\t@nﬁielﬁ) wés}fedt fih saturated

first mnutefollovved a gradient u
AQURGUS o AN 080 SFQBITr EesT (07 (BTG Sulfte and then

corifieRtthted . urdeg rédue@di prebyipal Ririitfonvas the! ksiiagsbangolumn
for a further ri nen

o REOUARY S IS a e BTG SRR ST EYaiTicRane ad eihyl acetate

gaviDiRtieldopipoluRd as Wigale paswidie.camyl negative ion
el ectrospray and ELS / Diode array detection using a

Phenonenex Luna C18(2) 30 x 4.6 mmcolum and a 2 nL
MS: BSI el (Méthvd BRt3B1 (VhH)*, Retention timgEminvas 95 %

solvent A and 5 % solvent B for the first 0.50

m nutes 30 followed by a gradient up to 5 % solvent A

Prepacatidh 1% Redthg8-lldrovaxoid@-pyexdol-4-ylbenayl)- ¢ 4-difyaeoquinolin-5-

| fi naIt sql venh Isldéitem was hel d constant for a further

Yoy laertig A MeWhGSIE owave experiments were carried out
using a Personal Chem stry Smith SynthesizerT"'

ot ot RS RER B A R By b o
(4-pwaroldlylberegpmarddnoiceacid ethyl d@e2@0630g)cian ddioxanth [20vpt) was

a0l el T o Rl i o

120°G ¢t .18 hoursaTte Zniftute ®asrtoolADIA008Y mméwre diluted with water

and Shr4FRAD R ) Ebiatd SBRERIRRAFAGS RieF0 Abldd:fiut Bdor and

rons“were carrie
satmateobameons sb@anrmdeusomugn.anddhm 9"?311@@ magnesikmnsufate.

Th&%ooﬁ{ém a%erw&d@eg%d%r CrB?:Iude@lt sxeeglredamee&eﬁmae purified by

ase used was m xtures of acetonitri
column@r@nqto@ahhmm siigagelnelutingwith agnixtyre oficyelobexane @nﬂ ethyl

acétitedo YffoldMiBcEmPEUAH (0/dd d). @ Tlow rate of 10
MS: ESI (+ve) (Method B): 435 (M+H)", Retention time 2.9 min.

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

A mixture of [2-ethyl-8-fluoro-4-oxo-3-(4-pyrazol-1-ylbenzyl)-1,4-dihydroquinolin-5-
yloxy]acetic 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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mL per minute and typical gradients of 40 to 90 %
0ganl c modifier ranmped up over 30 to 40 mnute
ORE13%0%s contai ning the required product (i M’FP?O@%’OM’-M
by LC-M5 analysis) were pdbled, the organic fraction
renoved by evaporation, and the renaining aqueous
80 ?Q\tqrueahouryo‘ﬂm mivéere, was)ctgilecb ta rent tempergduesd gilyted vath water

: Hég(])vgltg n%ttw ggt}e/ta&e Thﬁ c|°m§’ r}eldueg}rgct W Arfe ggﬁ%ezd \thrlsatrjrated

aquenus Bydiummmmldemowt@nogwthomru magrasiinF shfate -and @om:entrated
ur(zjg %ﬂcé& fr?%ﬁrep At iohO% till Fesidue > by cquF]nr‘ chromatography on

uor op enoxy)ace I C acl
sif'@aAgﬁln cﬁlulmgl with o@hremmre (&. oygjghenase aamis@thyb aeetalé rgaye title

ﬁwaﬁ ' f sodium hydride (60 %in oil, 0.94 g)
COI ﬁﬁlf%iwng?hylfornam de (30 nL) at 0 C, and the

resulting 20 m xture was warnmed to room tenperature

S PESH @ e )y % (150" ot S, (7 )

and then stirred at room tenperature for 2 hours.

PRI, RS b S 4545055, AR

5-loxylacetibiacidd extracts were washed with saturated
aqueous sodium chl oride solution, dried over
magnesi um 25 sul fate and the sol vent renpoved under

A rsstltion dofp [4ediffupremethoxy-2: ety i8cfiuopd-3t(hpyrazek tulbenzy)quinolin-5-

BT SE TS 5159 ko5 Dot v
1.0 8quepus Jithiurp hydroxid® saiton0:78 ), \aonaneyeayamg solutipa was

shf{@@%ﬂ%gm(%;% ?ﬂfg%{)rﬁh%ﬁﬁ%g@( dru% s géToééé& gnder

re¢qg:ed1pr|q);surg Ful thiy regdue cidified. By phe apditipn @ 24 Mj@queous
hyérocngén@ acitl The '?letuile Has '\@ﬂaﬁ%h \(ﬂ% %5%%§g%g§)the Zhbined

, Retention tine
expagts were ogshed 2uth satgratech paveauscspdiym chloride solution, and then

dridg ‘b’é@r %aé Aesilih 3amdte. 1The)/ SN Wak F}Sﬁlb@él:ghﬁde??é&c?ﬁ 'E)Yéssure to

ester A Suspension of potassiumtert-butoxide
affgyd fitle qogposRg (-8 @ an (40 M -) at 0 C was treat ed
with a mxture of tert-butanol (2.0 m-) and

3-oxopent anoi ¢ aci d et hyl
'H NMR (CDCly): § 1.25 (t, J = 7.5 Hz, 3H), 2.90 (q, J = 7.5 Hz, 2H), 4.40 (s, 2H),

4.80 (s, 2H), 6.40 (m, 1H), 6.75 (dd, J = 3.5, 8.8 Hz, 1H), 6.85 (t, J = 75 Hz, 1H), 7.15
(d, J=8.6Hz 2H), 725 (t, J = 8.8 Hz, 1H), 7.50 (d, J = 8.6 Hz, 2H), 7.70 {(d, J = 2.0
Hz, 1H), 7.85 (d, J = 2.0 Hz, 1H)

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

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

Example 2: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-oxazol-2-ylbenzyl)quinolin-
5-yloxylacetic acid
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5 ester (0.73 nL), and the resulting m xture was
stirred at 0 C for 45 mnutes. The m xture was then

WQ 20081 8a840M t h a sol uti on of PCT/GB2008/001201
1- (4- bronmonet hyl phenyl ) - 1H2pyrazole (1.0 g) in
tetrahydrofuran (10 nL), and stirred at O C for 2
hours. The m xture was diluted wth water,

Pré:q%ggt}e nt %ggﬂb@p{;@e@@g@ 5@,(5%&'@%,@? gég %ﬂg{) é&gﬁ_u re,

conbl ned extracts were washed with saturated 10

ous SOdI m chl ori de, sol uti g i . .
e SPmReCnd Mies. piiare, By e Rt of SBiiion 1o using o
oxﬁmﬂmmlt: acic ethyl esterfand 1-broaio-bbroniondtbylbersedee by
colum chromat ography on silica gel, eluting with a
m xture of cycl ohexane and ethyl acetate gave title

'HINMRQCDL| S35 a. as§ &) #ezl 3 ek, OH), 1(25 43) ) 7.1 W, I9R), E36 (m, 1H),
265 b (32, 37898 L B, AFFIERE (] PRt b

QHBZrmm(Uz&sIHzOQH)4 0x0- 3- (4- pyrazol -1-yl benzyl ) -1, 4-
di hydroqui nol i n-5- yloxy]acetic acid nethyl ester 20
A sol ution of (3-am no-4-fluorophenoxy)acetic acid

Pré'ﬂ%(réﬁdn ese!ber [6Q4bRoradberagl)-2-ethyd-8dtuoro-4-oxo-1,4-dihydroquinolin-5-

benzyl)pentan0|c acid ethyl ester
le((ﬂaEéICg%Clq Weﬁl:l foxane (20 nL) was added to

pol yphosphori c aC| d (3 g at 100 C, and the resulting
m xture was, stirred at 20 for, 18 hours, The .
Thitle GPEPRIY VenPRoreD dbRMalsErt Hepalaten g, peto 3 apino-4-
fludvdpBénox@fadex htid ahetblylvesidr @idhg!(4-dehcienzylfFBexoparianvie acid
tracts were washed with water and 25 saturated
t@g%@ﬁrus sodi um chl oride solution, and then dried over
rmgnesi umsul fate. The sol vent was renoved under

v TR 5 PR R R R SR AR I L it e

of cycl ohexane and ethyl acetate to afford title

e A 0 8 Bl S St o

ylokyladetic actd metHyhester- 2- et hyl - 8- f | uor o- 3- (4- pyrazol - 1-yl
benzyl ) qui nolin- 5-yloxy]acetic acid nethyl ester 35
A m xture of

The 2itlet tyrhp@unidl was @repasech bg-thd -methad aif - Rreparatien yid) using: [3-(4-

, : . i i ! il "
T D e e b L R e L R
esteaabdacetie ol gdorgdifleordmathwt ésteraci d

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

WO 2008/ 122784 PCT/ GB2008/ 001201 21 80 C for 6
MS1 &5 <+veliMethiod By 498/(H) b letention timechi Mémper at ur e,

diluted with water and extracted with ethyl acetate.

The conbi ned extracts were washed with saturated =
Prepprations2d; déoiflupcomatnoxye-etbyhfi-lunio-3ddicxazeh@ayibenzyl)quinolin-5-

yIOWPEBER] 4478 MelyPlgerand concentrat ed

A  mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.36 g), 2-tributylstannanyloxazole (0.46 mL),
tetrakis(triphenylphosphine)pailadium{(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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under reduced pressure. Purification of the residue
by col um chromat ography on 5 silica gel, eluting
wonowdr'12278d xt ure of cycl ohexane and et hyl acet aRET/GRUGS/601201
title conmpound (0.19 g). BB ESI (+ve) (Method B):
486 (MrH)', Retention tinme 3.7 mn. 10 Preparation
soﬂ.@ht was removed under reduced pressure to afford title compound as a yellow
Lrﬁ I uor omet hoxy- 2- et hyl - 8- f | uor o- 3- (4- pyrazol - 1-yl
gumydhn )qw nolin- 5-yloxy]acetic acid A solution of
[ 4-di fl uoronet hoxy-2-ethyl -8-fl uoro-3-(4- pyrazol -1-yl

ug e aouthamnin didtbalon g BN et eq vt
15 1.0 M aqueous |ithium hydroxide soI ution (0.78

PRI i 4 YoM ethey 2 o b Bhotny i orapiavgedy i tinoin-5-

y[dxﬂmyﬁﬁaa@der reduced pressure and the residue
acidified by the addition of 0.1 M aqueous
hydrochloric acid. The m xture was extracted with

A ajdiition ase t{aldfiuditindthéxyc® altlyR8HuoreX3-(4as¥asoNeyibengyB beitlolin-5-

h sat yrated, ague SOdI um chl or.1 de soI tion
viokKlaietAcH Msiyb oaer thrm BL i PbaNeI4pD M arOELa.8 iy was
treamwmdgtmneé ueedsmwhrn arontide écﬂunoaf(btaodnu talne the resultmg

un

mquFED o?ﬁ stin dgeg r?cﬁ)\ tgnpe@ {qicg%q;s Tge WE? w%_ﬁcndmed Ey the
additiSh of §lacidiicetié adi, {dfcedtralbd ubodretdstd plessude, andand residue
pag%i’gnéﬁ @e%q%psgthégétzejgté Jgrgd g%gerig Fg iorgijn’]&? Aph%gp E‘Ydf:s érie;d over
ma;_bngsiﬁ suttdte, JonESnEt(éalded JJnE)eZ .rél\sibutcﬁa Jarésdd}ei Encﬁme(nddiluled: with
. 0. Hz, : +ve 0 : ' .
acefonitrie; aﬂ%ef?wwﬁma. E’%‘Pﬁa‘eNESESES?m?VRé)e}’Y(?{}é?EgH&H F%?‘."“ed with
acétﬁaltlﬁlﬁ%ﬁ&theﬁmatcbgmrﬂﬂam gn(%lr ri‘édlwag [ﬂ@umi e hIé residue was
i.fluoronethoxy-2- et uor o- Xazo
putif] B, SPNEIR PR GIPaROI i ; it o coined i g Tk of
dichicibing¥haié) OethaAdI8dandPGldciaB2Hzefic G2 (50:1: 230 Pmeparw volame).
. 2-(4-hr benz n I t
Fuffler (ool s Hickaarsy SRUFEH g PG, iR g8 Bbiumn
chiénegtegraphoan Isiicaigeh elBing with a mixture of dichloromethane, methanol
and giacial 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): § 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), 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 (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-methoxybenzyl)quinolin-5-
yloxy]acetic acid
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5 oxopentanoic acid ethyl ester and 1

- br ono- 4- br ononet hyl benzene. '"H NMR (CDCI 3): S 1.05
WQ[2008/9224847. 3 Hz, 3H), 1.25 (t, J = 7.1 Hz, 3HPCR2GBB08/001201

(m 1H), 2.60 (m 1 H), 3240 (m 2H), 3.75 (t, J =

7.6 Hz, 1 H, 4.15 (m 2H), 7.05 (d, J 8.5 Hz,

2H, 7.40 (d, J = 8.5 #z, 2 10 Preparat|on 2b:

[ 3- (4- bronobenzyl ) - 2- UEPQ- 4- 0xo- |, 4-di hydro

qui nol i n-5- yl oxy] ace hyl ester The title

conmpound was prepared Py Bt hod of Preparation |Ic
using (3-am no-4- 15 49u henoxy) aceti c aci d net hyl
ester and 2-(4-bro nzyI - 3- oxopent anoi ¢ aci d

ethyl ester. M. ESY (%ve) (Method B): 448 (M+H)'
Retention tine 3.2 mn 20 Preparation 2c:

4- di.f t N t h 8-fl
et TS e R RL R A aBh s 1) e
conmpound was prepared by the nethod of Preparation 1d
sing [3-(4-. :
A BiHBIS DRSS dorpoNe (G 8 Jetaterohn (B dpidy (i pitand
(0.1 rm|5) aﬂ!dJB)dx@paﬁt'aﬁola(dctﬂ emyheé.ter 200 eptatro S0 dvasc reated with a
soifft o4 Blerornehy AT oRereBNT (47 THE lprafifgfran 20 mu)
an&rtﬁg&?fiﬂﬁ@nﬁd%re was stlrr?]d at 80 :(|3 for 303mz(nztes, and then at room
[ or onet Oy et uor.n- 3: (40 - 2-
tortapric PP, outs. 36061 BiRTa et colicd, Wiy s3Aae  Hodkous
amimoni Ehbf'd% solution anf (—(zjxtrfacted with etﬂyi acetate. The combfined extracts
r oo i £ uoronmet hox -
welg e PRESOuG SfatE AL o PR i reliset fédbure.
Puﬁﬂdatlbbldf)théﬁ'@swww (I?nlamwi el'lr(aﬁlatt@ranh) on silica gel, eluting with a
t et r tr 0 VI
mitie 3 oA Ao o S8 2k BY o). pllygi P ispation
underhaduced pféssung {50°8, v\mbac)cgaive ditlé compaund aspeolauriase oil (3.0
d | it R :
90 Fef analls, PRl nBCRh Aoyl BRaRH. A (st eBhing eno
|soF?@Ts§ GB2008/ 001201 23 solvent was renoved under
reduced pressure to afford title conmpound as a yeI | ow

gum (1.1 g). Ms: ESI (+ve) (Method B): 487 (MH)"
'H mmmncm 5 @0 @, 8= m31Hz)51FBOe(pa#at711dﬂz)2’é-25 -2.35 (m), 2.50-2.60

(mLﬁazﬂqg %r@”ﬁtfo’% oﬁt%w ﬂb‘%g, #4887 8lso7ay 2 8.8

ic ac
Hz), 6.90 (d, J = 87HZ),710(dJ 88Hz)725(dJ 8.7 Hz)

Preparation 3b: [2-ethyl-8-fluoro-3-(4-methoxybenzyl)-4-oxo-1,4-dihydroguinolin-5-
yloxylacetic acid methyl ester

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



10

15

20

25

30

A sol ution of

[4-difl uoromet hoxy-2-ethyl-8-fluoro-3-(4-oxazol-2-ylb
WO008/122¢84i nol i n-5- 10 yl oxy]acetic acid net hylPGIgGBI008/001201

(0.73 g) in nethanol (6.0 24) and water (0.6 niL) was

treated with 5.0 M aqueous |ithium hydroxide sol ution
Thé Qtl@@om‘pbuncﬁwds bfepaf@sw thiengethod Xt Brapavatonstd usiegl [2aethyl-8-

oSl SRS S A radh PG lE® opg me

estePafeaddtiataeid dhliﬁ@dnﬂdcﬁ@bnéwl got@ssure, and the residue
partitioned between ethyl acetate and water. The

organi ¢ phase was dried over 15 magnesi um sul fate,

MS: % eAle) BlleHod BY IS0 (RS Refuntion time, 4. fmth t hen di | ut ed
with acetonitrile. The resulting precipitate was

renmoved by filtration, washed with acetonitrile, and

Prédaeatfohl t3dat B-duteeméthakypo-etiyll 8 flubRES B thefioxgisarzgl)quitsin-5-
resi due was purified by columm chromat ography on

yloxylpegligagld el uting with a mixture of
di chl or onet hane, net hanol and gl aci al aceti c acid
(50:1:1 to 10:;1:1 by vol rificat
A Pl afia: (i OERHEEAtiero-SimeH i ey g ol -
yloﬁ*]éé\é’ﬂétd%ﬂ:f MBthyl edters(ol 300?? ig ehethaidmmgu.w dnll watei KLQIme) was
di chl or.gonet hane,

nol [ eti,c_acid
reglag i § N GapBous Bl misesoRpd0an MES bkl Feriting
muﬂﬁre&vaé/\é‘tlrie%_eﬁ @bdrfl tdriipét8Rirgior 12%our. l-THU\@x(LWB@s%)dmﬁ by the
adéiiégof(é’acié@éet?é gcig,%doc'lggatﬁq_éd ggdqggéq ] a pgés?suge!z §n<;2i gaezresidue
punﬂﬂed by prbpardtiviOretérse-phas@HPLERD aftbi), tltlé caﬁip()tmd ds a pale yellow
730(s 1H), 7.50 (dd, J = 8.9, 10.1 Hz,

Ps = 8.5 Hz, 2H), 8.15 (s, 1 H M5 ESI
+ve) (l\/bthod A) 473 I\/H- , Retention tinme 10.9 mn

1R Tam53 oy é‘jggﬁf@tgﬁr@ aH, e i 7.4 R 804, 285 (s, 3h),

4. 2{04(sd2fﬁ|j ucasnoﬁﬁnhpmo?(ceu hy8.8844, 1260 ®98 (A3 E 7TtRIX{thea 75 Hz,
b) %I Oﬁx] etic acid WD 2008/ 122784 .

H %%‘5068/90%1 ohP28NE 0 O /F TF 0 OH Preparation

MSS ESI Zsvef (MEhbO AY:LE6 M+ H) 3 Retation timedii2 mai d et hyl
ester 5 A mxture of potassiumtert-butoxide (5.4 g),
tetrahydrofuran (80 nL), tert-butanol (0.1 nL) and
Examplepest arfdidifivorochethdwy-3-¢4-ethanesulforglamincabeGzyly2-ethyl-8-

ﬂutopc?cﬁ}igglir\ill%-ty?ox%]acetic 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 fert-butyl ester (0.19 9),
tris(dibenzylideneacetone)dipalladium(0) (0.073 g), Xantphos (0.014 g), cesium
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viopyltent 35

solution of 1-chl oronethyl -4-net hoxybenzene (4.7 nL)

in tetrahydrofuran (20 nL), and the resulting
WO0e8/12284was stirred at 0 C for 30 m nutes, aﬂ’d?T((F]%WOS/Ooml

at room tenperature for 2% hours. The m xture was

diluted with saturated agueous 10 ammoni um chl ori de
carborhaté (B8 ghdnd A [rdiotame (B0 hLewhy heated b1 @0 °Crfoe 10 hours. The

o o s . S o7 B S0 o

acifPand fpaﬁﬂlbn@m befweeh ety acetate dyd watennThechmganiatphgsepiay dried

ovegsnestiy S6tzte 2 cefPettingy Tpaf gocy Blasid, PRfcdin o
thedigsidub! by icolumnictimateghapieyd opr sificaurgel, (dlbhgCwith arimaixfure of

. dave title c und ol ourl ess oi.l
oM RO AR ot PRI 1Y SRt aekg e Emiung as a
yelldwgum @.0f gketo and enol isoners. "H NWR (CDCI3): S

1.00 (t, J’=7.3 Hz), 1.20 (t, J = 7.1 Hz), 2.25

-2.35 (m, 2.50-2.60 (m, 3.10 (M, 3.75 (t, J =7.7
MsHEsl (+3eP(Mdthod By 539(m+m$ Redentidn tire@sI mirb. 80 (d, J =

: 20 Hz), 6. 90 (d, J =8.7 Hz), 7.10 (d, J = 8.8

Hz) 7.25 (d, J 8.7 Hz) Preparati on 3b:
Preparedibhy| 46:- f |[3L(J4 amﬁwbénzﬁt&dﬁdu@em}ﬁo)(y@-elm-mﬂu@rat]dlmﬂn -5-

i.nol i n% yl oxy] acetic acid nethyl ester 25 The
hy prepared by the nethod of

Preparation 1c using (3-am no-4- fluorophenoxy)acetic

yl d ) i
A Foldiofle ok o33 Lk p oS caapuaminee R dfuarpRethoss 2 ihy-8-
fludvbguitcshih- dy‘[gﬁ)g)ac(dtfbtdc?dm@rwl d§ier (OHHy) in Gehiowimetinanie (266 mL)
repar.at |l O

wag et BINSTTRRRY 2081 R BL) RTALITG /85 i, s e

to Is)a‘mI/ ruzilzl;aétzrﬁ tepi/l gd],ugacefgr c1 about. rfﬂyl_dnyrhlxlhinla eway\odlcl)uted with
008

BRI TSR, ey bl HiaRER ot

sol(itnedridydried-oviet umgoeéiumzsuﬁatehﬂwwm Iw)as 4eromead under reduced
1.4-di [ j hyl

predsitfo S0 Y0 e plPbntictads FbPERAIGORUE o7 Y v e
(+ve) (Method B): 450 (MtH)' Retentlontlms41m'n
P + C .

M E%Pfl. ?LE’%F@?EE 435 +¥1P1)’/F? _nP?rlanwg_zga_ T? nmet hoxybenzy
I)qU| nolin-5- vyl oxy]acetl c acid 10 A solution of

ra‘?abﬁl UOf LB R Yp fm I%QX 38%41‘ %ﬁHQﬁ&uﬁ r(ﬁarﬁfﬁ&ﬁ“é?ﬁylgﬁf%%/yl-a-

qur nol i n- 5- onxy acet nethy ester (O
f:uqrmumhnsﬁwipxs(]qqruﬁﬁpld ragtbiyhestesr (1.0 nlL) was

A  mixture of [3-(4-aminobenzyi)-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 ethanesuifonyl chloride (0.013 mt) and the
resulting mixture was stirred at room temperature overnight. The mixture was diluted
with dichloromethane and water, and then acidified by the addition of glacial acetic
acid. The organic phase was dried over magnesium sulfate, and then concentrated
under reduced pressure to afford titte compound as a yellow gum (0.051 g).

MS: ESI (+ve) (Method B): 527 (M+H)", Retention time 3.7 min
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treated with 5.0 M aqueous sodi um hydroxi de sol ution
(0.67 nmL) and the resulting mxture was stirred at
WO Y9Rilz8sperature for 1 hour. The m xture was PCT/GB2008/001201
acidified by the addition2df glacial acetic acid,
concentrated under reduced pressure, and the residue

Pr&fﬁefmatlgnf [ e,ld by [tpdiﬂmafetho&yme(;daamaﬁhmuﬂﬁ%beg%yigggthyl-8-
artT o title 0 oun as a al e e ow SOl .
"”850““[!\51"%9#' oaseIc ‘8 8 110 (t,yJ = 7.4 H, 3H),

2.80 (q, J = 7.4 Hz, 2H), 3.65 (s, 3H), 4.20 (s,
Aztbﬁ?lué{)rgg %E EJ:&HI%O thgox!-@ -(4-9t q@anﬁ%y%hobﬁmﬁk& hyl-8-
flugﬂiqhidd_llm-siytldi)]]dviﬁic &G rethy) eétibﬁ(djrw 4) in ARSndnigh k5.0, mL) and

e | | . a e e . ,
watgt (3% Eb et EEREd 'R O MAGITRUE spoum s aaigion 025 mL)
ardit fmg! regult:ﬁg mmwmgllem& -starieix 5 eooei n@nmramreftorﬁ Hhou\r The

Egué was am&?gd by {he\ addl{lon %f ogla(t):ral e';:etlc acid, co%%grrlt?a{té under

reﬂ&eﬂ‘bréﬁui'é} EHneihe aéémuey;bmmbmwyéeh thyliacktats aneivatex. The
or&@‘tl%ﬂ étv%s grldpu A%?ﬁ )lilpﬁglgtle%w% glulfa%(ey ]a%%e Ieﬁ c%%cgntrated under
re&ni‘ceﬂlbréa"sarm IPaIFifigdtibn 4f thef residu® b tolomy-cBrarhdtygraBhy bmisilica gel,
ellgﬁl:g%{lp: a?mg@ilré lof éﬁul%cetci}ﬁa@{ngﬁtget P%rgj es}:lg{acgegc amd%ﬁo :1:0.5

to 261 1. (2B ollmergrediti eompoumdhs adrearf( ﬁ)ud((o.oezg).g) :
Xant phos (0.014 g), cesium WO 2008/ 122784

PCT/ GB2008/ 001201 26 carbonate (-0.58 g) and
‘HINmHokwmsﬁ% 10l) J wass maslepl 220 ({09 =G .4 1z, 29) 3.00(q, J =

d
78 B, o5, e A8 (P AN S0 (G abr 3. BF )AL 0h (ot 86

Hzp@l-l)no@(wdl belemRErRH! Neb (Boel 28 PzaTH), WE0Ed, JB8.9, 10.1 Hz,
'_g %gg g&ase was dried over magnesium sul fate and
R ed under reduced pressure. Purification of

MQ:I ESIq+veMathodn): 518 W)%,Mamﬁ?gma rn]mri si | Id ca %e:
| Ut ion i | ro ane and et hy
Mi‘c%%'a‘f‘ ge)?@feﬁmﬁﬁ 1%“11{@8}%\/6?%?@50"8' ?’l"f 'Pe conmpound

as a
‘Example 5: [3-(4-acetylbenzyl)-4-difluoromethoxy-2-ethyi-8-fluoroquinolin-5-
yloxylacetic acid

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

The title compound was prepared by the method of Preparation 3a using 2-(4-
acetylbenzyl)-3-oxopentanoic acid ethyi ester and 1-(4-
bromomethylphenyl)ethanone.
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yeI low gum (0.11 g). Ms: ESI (+ve) (Method B): 535
I—P Retention tine 4.3 mn 10 Preparation 4b:
Wq @W&”ﬂ?ﬁ nobenzyl ) - 4- di f | uor onet hoxy- 2- et hyl %‘3’938}”&001201
qui nol i n-5- yl oxy]acetic aé¥d nmethyl ester A solution
of [3-(4-tent
'H INMIR X DIdod ¥ 108N, bbb &1 yiz) 3K}, di.20 (tod @rmemmm-u 286y, 1H),

-, 15 fl guj,nol. i n-5- et i j.d r
2 o 1, P LS 085 ML AGRED 7 SRS 4 (596 725
(d, Wi 8.5tH4, BHyOT.8G e t)i=c8.8¢izd2KP. 25 L) and the resultl ng

m xture was allowed to stand at roomtenperature for

1 hour. The mixture was diluted with

Prapaedtionr orget hafe(d-avasiitemhzii-2letingBiuate d-oaoid ebdibydroguingfin-5-
h%dregaen.d%ﬁrﬁggagﬁl% solution and dried over magnesi um

ylogyjpeeteacioppethyl§sifnt was renopved under reduced 20
pressure to afford title conpound as a yel |l ow gum

Th&ﬁﬂ%ﬁ%mﬁﬁuq \Hgs Er%lga \rﬁ)ﬁpé E;/'bgﬁtllgt?qd gﬁgr:geed'rggoé %H- 'Ggiﬁg (3-amino-4-

' ﬂuéréphtérfolxwab@ﬁmhttawetayl( dstert had @s@tdoetyicanryi)i8loeogsritancls acid

| -8- 25 fluoroquinolin-5-yloxy]acetic acid methyl
e‘“@@?% A nmixture of
[ 3- (4-am nobenryl ) -4-difl uoronet hoxy-2-ethyl-8-fluoro

v s el e 1A B P uPE R 28 (05 o) ot

0 C was treated with et hanesulfonyl chloride (0.013

nL) .and the resu St room,.
ProRtERa. e P eEIbe B TP Bt Al o fin-5-
ytodt]ab&taraumhbmeemd wat er, and then acidified by the

addition of glacial acetic acid. The organic phase

was dried over magnesium sul fate, and then

The ditleecdimpdund wais) ghegpared by ettle methed rad Rreparifiar ddt using [3-(4-

TN TR TR N g e

est20aisd A&Ric atidbloraBhddemediybaster. 27 Preparati on 4d:
[4-difluoromet hoxy- 3-(4-ethanesul fonyl am nobenzyl) - 2-
et hyl -8- fluoroquinolin-5-yloxy]acetic acid A
MSs &S (+we) (Méthod B): 462 (M+H)*, Retention time 4.0 min
[ 4-di f | uor onet hoxy- 3- (4- et hanesul f onyl am nobenzyl ) - 2-
et hyl -8- 5 fluoroqui nolin-5-yloxy]acetic acid nethyl
Praparation( 0.5051 [§)(4tacetyibenanios- d(ﬂgowmﬁmomrajethvteﬂr@torwl@"n -5-
reated with 5.0 M aqueous sodi um hydr oxi de
ylo%?é t}e%%&(o 25 n), and the resulting m xture was
left to stand at roomtenperature for 1 hour. The

acséHﬁ(B:ﬁ a‘é\’?g afg o(q Jcb?%g?)eﬁg)t h‘@lﬂﬁgl‘yrﬂétﬁﬁkyfg etfj1atf®roquinolin-5-
yloxylacetic 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 resulting 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
hydrochloric acid. The mixture was extracted with ethyl acetate, and the combined
extracts were washed with saturated aqueous sodium chloride solution and dried
over magnesium sulfate. The solvent was removed under reduced pressure and the

residue purified by column chromatography on C-18 column to afford title compound
{0.20 g).
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reduced pressure, and the residue partitioned betmeen
et hyl acetate and water. The 10 organi c phase wa
WORPER2MYer nmagnesi um sul fate, and then concer?ﬁ%‘?%“smml
under reduced pressure. P’c?rifl cation of the residue
by col um chromat ography on silica gel, eluting with
'H AIMR XxCDs@D R Hi% il dr-ofstHm 3el), 2060 s i), 288 (g Jaeﬂaﬁ Hz, 2H),

YT AR IR S S

(d, UDNEOHIEPH), 9.35 (48, { &,8.6] 16.07H2, 1), 7.80)(d, > 80 I-(zq 2Hy =

v} £ ) Glbipodt af b refeshghiedfdg mih 20 (5, 210

MS: €SI Hrve) MéhodiB): 438)(M+H) ) Retehtiod time. Bmide 2H) - 7.25
(t, J =75 Hz, 1 H, 7.50 (dd, J = 8.9, 10. 1 Hz,
1H), 9.60 (s, 1H Ms: ESI (+ve) (Method A): 513
Exéidpld * 6: RAtditiuoromethory-2-éthyi-8+fluafo-34p3-( Efletitylidt-imidazol-2-

Vi Vet ﬁgir@ih-éﬁxsmmié’acﬁet ention tine 3.4 mn

[ 3- (4-acetyl benzyl ) -4-difl uoronet hoxy-2-ethyl -8-fl uor

oqui nol i n-5- yloxy]acetic acid F NOO /F OOHTF

25 Preparation 5a: 2-{4- ,@ce yl benzy} ) - 3- oxopent anoi c

acid ethyl ester The Y CQ un?{l was prepared by

the nmet hod of Prepars 2 wst ng 2-(4- 30

acetyl benzyl ) - 3- oxopegt agoig acid ethyl ester and

1- (4- brononet hyl phggyl)e\]’hanone WD 2008/ 122784

PCT/ GB200S/ 001201 o780k H MR (CDCI3): 8 1.00 (t, J =

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

2.55 (s, 3H, 2.60 (m 1H, 3.20 (m 2H), 3.80 (t, J
Pr@a’r’atﬁn Hz6a:1H4- diﬁuol&némoxy? Bethyl-8ZRiord-8-[4-01 -methyb 1 Himidazol-2-

Preparati on 5b:

Y'We?z? Sf'%r% esalc ngtrrpg)ﬁylgs uor o- 4- oxo- 1, 4- di hydr

oqui nol i n-5- yloxy]acetic acid nethyl ester The title
conpound was .prepar e N
R (S BB et s SR ey 2o R ilidoin-s
ylogglhesticaacld 2méthyiaestey | (0222 g), ) +-Biethyb B dntiudyistannanyl- tH- um(dazole
(0.&5 BX Itetx('eaﬁ(tls(ftrriphenylphosphine:)paliadiun'l(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-diflucromethoxy-2-ethyl-8-fluoro-3-{4-(1-methyl-1H-imidazol-2-
yl)benzyl]quinolin-5-yloxy}acetic acid

The reaction mixture of Preparation 6a was treated with methanol (0.25 mL), water
(1.0 mL) and 5.0 M aqueous lithium hydroxide solution (0.25 mL), and the resulting
mixture was stirred at room temperature for 30 min. The mixture was diluted with
water, acidified by the addition of glacial acetic acid and then concentrated to fow
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 get, eluting with a mixture of dichloromethane,
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M5: ESI (+ve) (Method B): 412 (MrH)*, Retention tinme
2.9 mn Preparation 5c:

W 208/122384et y| benzyl ) - 4- di f | uor omet hoxy- 2- et hy | BCG/EBAg$/001201
oqui nol i n-5- 15 yl oxy] acetBd acid nethyl ester The
title conpound was prepared by the nethod of

mettaidR I Hd @Ihcia(ﬂ alstio Oadid- ?1"00 to 2:1:0.01 by volum , followed by
acetyl benz - 2 et hy '

| uor o- 4- 0X0- di 0 0
prepaFatiye JvekSA- gﬁverﬁkem"weg@ &s advdm‘e %‘%i&d
chlorodlfluoronethyl ester. 20 NB ESI (+ve) (Method

E‘Iﬁ 462 I\/H-I?*, Retention ti m n Preparation
"H MR (CD:0D 120(tJ 7.6 Hz, 3H)290(q,J_76 z, 2H), 3.70 (s, 3H),
44[5%%@%&% %ﬁd&’ J Luoy, OBTEH}OWI) 27 6 'W'JB 1.2 ¥RI 1H),

acet'ic aci'd A sol ution
7280 4= @eeeum%nz)a%)zsam BHIGT 356 #7528 HbyB. 185 b
I € er (0.13 Q)
Ms? ) L) Qupmof A ANk © FfurfoTRnBe. 7%, {daucos
[ithium hydroxi de solution (0.54 nL), and the
Ex?ﬁl? vg Ui ng. NRE ditiuorohstiitixy-2-emy)- s-?mﬁra”zbuﬁﬁ,nbenzyl)
of 30 m nut es e mxture was concentrated und
quir@dinc%ulozslqgeugaelde, diluted with water and aci d| f| ed
by the addition of 0.1 M aqueous hydrochloric acid.
The m xture was extracted with ethyl acetate, and the
conmbi ned extracts vveP’e vvas ed wi[Ff)y saturated aqueous
sodi um chl ori de solu N over magnesi um
sul fate. The sol vent under reduced
pressure and the resi purified by colum
chr omat ogr aphy on C coyinm to afford title
conpound 35 (0.204 oH WOF2008/ 122784
PCT/ GB2008/ 001201 29 "H NMR (CD3OD): 6 1.15 (t, J
7.5 Hz, 3H), 2.50 (s, 3H), 2.85 (qgq, J = 7.5 Hz, 2H),
Pr%zag’(dns?a ?J:Q:h!oﬁ) :ﬁﬁntrﬁﬁher%@)ac@hc%ud ﬁ@thyﬂester?d7 38 88 2
H22H) 735(de 88 100Hz 1 H, 7.90 (d, J

A Tigwre & 4%Hior$@-mt%%heﬁdng5 tl'lﬂﬂﬁblrﬁ::gﬂd'&ahﬂﬂld‘b(2oo mL),

Retention tine 10.4 ES( g (; a?
polgggiumgarhonatetf0-gang premagcetic acid ety %o ML) was stirred
at rdordli tfeh\\ﬂé?éwi%t hﬁles 2heir 1y The hikiugs Qra% béi'tuﬁ&eﬂebétwbem Féthyl

-1 m dazol - Z Jbenzg/lu]eqw nol i n- 5- rg éy&,%etl ‘i q
acejatey apd water nd the aqueous p ase extracte ethy dcetate. 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 (CDCl):  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 ethyt acetate, and the combined extracts were washed with



10

15

20

25

30

35

O OyF 10 OOH TF Preparation 6a:

{4-di fl uoronet hoxy-2-ethyl-8-fluoro-3-[4-(1-nmethyl-IH
WOZ0P8/82378d| - 2- yl ) benzyl ] qui nol i n-5-yl oxy) acet iPET4EB3§08/001201

met hyl ester 15 A mixture ¥f

[ 3- (4- bronobenzyl ) - 4-di f | uor onet hoxy- 2- et hyl - 8-fl uoro

1 OCM'aﬁBthfb Igzdrd(&h%bé] RELEOIGHGRC 'TﬁerHPi Mthe @8iBined Q}Q&BO&B phases
trib Istanna@&g H i1 m dazol e

was admaﬂeﬂ 40 718 phaayadgitien phsedyp dydwidgnang theaewwgg,l?)ec'p'tate
waﬁE&he?:te%‘J tﬁ,‘fﬁ’ﬁ‘éﬁ'&ﬁ anfl tﬂerm‘méd toSrd fRtRFhpelind O §y. for 1
our . hé m xture was cool ed to room tenperature and
used in the next step. 20 M5: ESI (+ve) (Method B):

?@ﬁh R 0 ?rﬂ' RARHT €70 d, J = 3.0,
- di Wuoro tgtﬁ?y‘-s ﬁH h@é d?gggu'gb Zﬂi met gyl -1 H
88Hzn1t|laﬁ)35(li,Jy=|3@é'lzzyH} cTLﬂfn(leH&BB Heoky} acetic acid

25 The reaction m xture of Preparation 6a was treated

with nmethanol (0.25 niL), water (1.0 nL) and 5.0 M
Prepqrations7d:i [Brahioro{2yethylsd-eke-3-(4-pyriazel- 1-bamyhl)4-dimeroguaolin-
] s stirred at roomtenperature
Sykgﬁﬁé%}lcm%hd m‘?ﬁ&%rﬁﬁ?(%re was diluted with water,

acidified by the addition of glacial acetic aci d and

tr.at _ .

g FELGRASIFER FEpd B0 o the et or AR Bing (@-amino-4-
chlmphmoexy)aaattb atid metbyitastarcansid-oxe-244ppragoldt-ylbenaleentanoic

. sulfate. Purification of the residue by
ac'ggﬁ"&‘rer%étgmormt ography on silica gel, eluting wwth a

m xture of dichloronmethane, WO 2008/ 122784

MSZ %%P@ﬁ%‘?&&%@%ﬁgﬁaﬁ%h@@*mﬁﬁ e%‘.‘? owegcg;i c

preparative reverse-phase HPLC gave t|t| e conmpound as
OO car S g

Pre%a igﬁﬁé@%@l&%4%p@%m3th§kﬂ%&@ﬂ{ym-w n,dz%%g@%rlsi,ﬁ)quuﬁohn
SMIacewacldLme(ryle@eo 4.65 (s, 2H), 6.85 (dd, J =

37 8.8 Hz, 1H), 10(d J:12Hz 1H) 725(d

J =8.3 Hz, 2H), 7. 30 (m
The-gitle gorppourgl was :qrgparfdﬂ:«y ‘hagmethiso qff\y%qar@m %les'ag 8'chigro2-
eth%l'\&ﬂ%ﬁ: -8-( Péibf-ﬂ?lbbhi% ﬁ%lHFdeqE?h%Iﬁpb%loZ(y]acenc ac:d methyi

oro uor ormet hox et hyl - 3-(4-pyrazol - 1-yl
estpeand agetic fe'dd-‘thﬂ%Qﬂ'ﬂ'-fW@F?\h&%ﬁ%cet ic acid C

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

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

A solution of [8-chloro-4-diflucromethoxy-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



10

15

20

25

30

\ N/ NN OO /FF OO Preparation 7a:

(4-chl oro-3-nitrophenoxy)acetic acid nethyl ester 15
WOR0$/K22@84e of 4-chl oro-3-nitrophenol (25 g), PCT/GB2008/001201

N, N- di net hyl f or mam de (2003%L), potassium carbonate

(60 g) and bronpacetic acid nethyl ester (15.5 ni)
andewatet, folleWled Ay E6l0MNnt eNBRGRIGMhy BF C-18 EUhA - toTBfford title

m xture was partitioned between ethyl acetate and
cofpperd (A9r9k he aqueous phase extracted with ethyl

acetate. The 20 conbi ned extracts were dried over

sodium sul fate and then concentrated under reduc

d
'H NI JUMEO-46)6 5 et (k= ResH bR 868 Ti7 Sty 2 hdh (5. 2H),

a f iddl 8 - i tle. galy "\H
YR, 0; RS o0l S A% gy 0
Hzg 2H),7.20 (t8) o= 78 Hzq L), 7636, Jori 1.9 HE TH)=7300dHd = 8.6z, 2H),

@2, CB.8 ﬂ'_z-z]ﬁ"' 8.35'ﬁd,.i'= 2 Sy ation 7b:

7. ,
3- am no- I'or ophenoxy) aceti ¢ acid nethyl ester A

MS E3 {0 (Methed A) Mth)niReterpieatime I atin ¢ aci d
MSTRGIY Ly BIoli ): 488 (WA HTE1HRElon 1RR 430 ) Was
addégg \{egia rriox?ﬁre o%l-pgn 26 8), armon; um chi or i de
(33 g) and water (400 niL) at roomtenperature, and
Exhiiplé 85 M-HifRdrtnéindx§-206thy N8B o84 ARiarbL3-gile Rz quinolin-
bg\?h at _Euéo Cfor 4 hgurs. yThe m'xtf}re was bggbiefi@jq by '
S-yleylaertia 2l of sodi um hydroxide, extracted with
ethyl acetate, and the conbi ned extracts were washed
wi th WO 2008/ 122784 PCT/ GB2008/ 001201 31 1.0 M
aqueous hydrochl oric aci ' ’.’\>The pH of the
conmbi ned aqueous phage gt dsted to 7-8 by the
addi ti on of sodi um hyd d the resulting
precipitate was collgctgd py filtration and then
dried to afford titl,f conpéund (14 g). 5 'H NWR
(DVBO-d6): 8 3.70 ~opH) F 4.60 (s, 2H), 5.35 (br s,
2H), 6.10 (dd, J = 3.0 8.8 Hz, 1 H, 6.35 (d, J =
3.0 Hz, 1 H, 7.05 (d, J =8.8 Hz, 1 H Preparation
Preparati : -dif] thoxy-2-ethyi-8-f -3-[4-(4,4,5 5-tet thyl-
f ‘%T%mnor 0_82a_ et hy{/‘T -149%%%133-0&- pﬁg%z_ofu-c_’iq yll%énzyls) -elr?%? Y
[1. 4P jaxabgigianc?-ybbengylquinolin-Sodexytacetic acidenaiyl eslet er 10
The title conpound was prepared by the nethod of
Preparation 1c using (3-am no-4- o
A mixture of [3-(4-bromobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.39 Q) 44554 45 5"
octamethylf2,2']bi[[1,3,2]dioxaborolanyl] (0.24 g), [1,1-
bis(diphenylphosphino)ferrocene]dichloropaliadium (0.060 g), potassium acetate
(0.23 g) and 1,4-dioxane (4.4 mL) was heated at 100 °C for 18 hours. The mixture

was cooled to room temperature, diluted with ethyl acetate and dichloromethane, and

then filtered. The filtrate was concentrated under reduced pressure, and the residue
purified by column chromatography on silica gel, eluting with a mixture of
cyclohexane and ethyl acetate to afford title compound (0.24 g).

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

Preparation 8b: [4-difluoromethoxy-2-ethyl-8-fluoro-3-{4-thiazoi-2-ylbenzyl)quinolin-5-
yloxylacetic acid
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chl orophenoxy) acetic acid nethyl ester and
3- 0x0- 2-(4-pyrazol - 1-yl benzyl ) pentanoic acid et hyl
w2276 Ms: ESI (+ve) (Method B): 452 ( MrH)PCT/GB2008/001201
Retention tine 3.2 mn Preparation 7d:
[ 8-chl oro-4-difl uoronet hoxy-2-ethyl - 3- (4- pyrazol - 1-yl
A bengidurélui ney i n{4«5ﬁMb%ﬂtﬁ9@t2 étthCB ﬂ'udl‘Bldf[xl(4QS3 S—'iet?éihethyl

The title conpound ared net hod

[1.Bddioraberaan-2-vhberzyliqyi T@Eiﬁylg%a@tsc acid mothyl ester (0.052 g), 2-
br&hbmlaz&eowoas( 43,PY1, ¢'ZtSi§(dbh&h?ﬁ%bh%oﬁeﬂo&hﬁmhﬁﬂépdmﬁdlum

acetl c acid ester. and acetic acid

(0. Qﬁp @P 01\;1“511056‘??) (e? M) apdiZd M WeOESFeQ'WéaWW%%UW (0.19
ml_g%é Mid®d at BotEGJePhight. TRe MniRture Was €80IBH Q8 366thitéMperature,

dih[ltgd ithopthyl.acetate aed ditetase The Jitate yas zongeniated ynder_rgruced

pr&%ﬂ?é/ lahd $hd Adsidie disabiveddih Q@tﬁHy&roﬁ?rhﬁ’ é&%ﬁﬂ.)tﬁridi)f‘ 10 aqueous
or o- 4- di f I uor onet hoxy razol - 1-yl

""'Eiéﬂﬂ'?ﬂ%l?ﬁrﬁﬂ'qtﬁnﬁ(o 19omi), @WI tH@ éﬁl&tm&cmli‘t%t"}‘%ﬂ Stléﬁide@t room
terﬁQergﬁer)for' 1 Holk.r Py filie @As (cRcdHirate W Tovk bR B8bieM reBuced

M aqueous |ithium hydroxide solution (2.4

pregetre, REA B sidusacidifiad e theeaddiion Q- & M aqeockis SHprochioric acid
sobﬁﬂfﬁ’%ﬁ&ttHér? okfPictdd W%néthﬁsaceﬂi@ The bonBind@ exttabidl Wéte dried

1 M aqueous ydrochl oric acid solution
overomaamﬁaum éalfaiﬁ aed ﬂveémm*@empate@ yoder radupedfugssure. Purification

of Gé rré’é?&ﬁad by Vicliuin® ichidmaisgraphye on THA sCelithA Sfhve Xﬁtfeaéétﬁpound

were washed with saturated aqueous 35 sodiumchlorid
{0.880 @i on, dr| ed over magnesium sul fate and then

concentrated under reduced pressure. The residue vvas

purified bi/l trituration with a m xture of methanol

'HIIB/(ERP20BY 15 dedoodtdda A, 2.90 (and=\:k B, 2‘r'b|4|‘!§/\Ed2H)
4, éyﬁ? o)) 'Hb@tHdOUBI @Qgéﬁhéfz OI'F!lsz7 EL (tC 9'4117@ th01 ﬁf;fﬂ!di d, J=83

oun

HZ( 2H). 7. 35 (s F2-0,30)0 Hg,g (@0 (g ¢_ a 53H7_.|Z1 F})Q;,)eo (¢, J3% 3.5 Hz,

s7.88 u ,5311.,29@;.,13 . 45 (dd J = 1.7, 2.5 Hz,
J Hz, rg J =86 H,
M%E%Sl (vvezéMewodﬁMﬁ%Mqﬁ) A0 QR4 i 10
MS: ES)+vef (MBthod B)Jagd (W@f“ﬂet&hlbn imb Bnfisl, J = 8.8
Hz, 1 H), 8.35 2d, J=1'9 Hz, 1 H M ESI (+ve)
(Method A): 488 (MtH)', Retention tine 12.2 mn M5
ExBivipld *Ve} ( Wrshetﬁ&&-fw-&ﬂtﬁﬁbﬂﬂﬁkmuﬁidﬁﬁzlyllﬁbnzyl)

q“ﬂ&lﬂﬁ‘?‘ﬂ?&%ﬁ&'ﬁ&%’ 2- et hyl - 8-f 1 uor o- 3- (4- t hi azol - 2-yI
benzyl ) qui nol i n-
F NZ
920¢¢
o o) F
Je T
F
o] OH
Preparation 9a: [4-difluoromethoxy-2-ethyl-8-fluoro-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-yi)benzyllquinolin-5-yloxy}acetic acid methyl ester (0.10 g), 2-
bromopyrimidine (0.076 g), [1,1™-bis{diphenylphosphino)ferrocene]dichloropalladium
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5-yloxy]acetic acid F -1 N s O /F OH TF 15
Preparati on 8a:

W{ 200832478401 onret hoxy- 2- et hyl - 8-f | uor o- 3- [ 4- ( 4, 4AAGL/6BRH/001201
ranmet hyl - 34
[ 1, 3, 2] di oxabor ol an- 2-yl') benzyl ] qui nol i n-5-yl oxy} acet

(0 iOQ g, ﬁum&ixgué (L&ﬂhﬂﬂ) agsdﬁ ﬁwa@.léaf#s cesium carbonate solut:on (O 38
roppbenz i.fluor t
Y AR TRy B e ARG Al Ta0 TPt b Tpemigind was
cobied t4, réorﬁ t§m6eraﬁ1re 5d:|.u53d with ethyl acetate and then flltered The filtrate
oct anet h}/ L & [ [L& 2] di oxabor ol a gg %)5 .
was) cpncentrat d’ under ‘reduced "pressure and residue dissolved in

tetFﬁrﬁvﬁﬁBﬂﬂBﬁ g lopMes BAY oY Maq@é‘maltmumhﬁ @mﬁ b@diionm0.38 mL),

any 190 dpuRigeMpaiTe WS JUNERLAY Q9 STRErAtlG & flgrougThe mixture
wata,oatr@nedTB@ tiye ééldifcfh of\@3 M Ruesus Ry dr@@%rtceémbamwreand then
diluted wmth eth acetateéﬂrg’ chhI ronet h

copesniiaEaR PnMeTofRslLec RESSERIS, EHIUCED ob i FShe by EicRarative

revePSBIERELMPISS Yaes titRNsbnigtRing €9.021g). purified by col um
chromat ography on silica gel, eluting with a m xture

of cycl ohexane and ethyl acetate to afford title

*Hmnqw;ob? £4.18)¢, No7. 55$J: :!H)VQ)QO((E{ED kofls Biz, 2ﬁ)464 45 (s, 2H),

ention tine 4. 5 rati o

4. ?QL(S@I?HD B fHdh Hox 6288 'FWIU'Q 741§cﬁ o’ '-37 Az Hﬁbz"o?o (. = 8.3
al / =

LSLASHTSATIE W08 DR o YOGS/ a7 .-

4.8 Wz RH) uor onet hoxy-2-ethyl -8-fluoro-3-[4-(4,4,5,5-tet

MS: mt(h\véd (Method A): 484 (2M+H) Hetentlon time 10.9 min
i oxabor ol an- QUIHO|IH 5-yl oxy}acet

M-S o) blepe Al wﬂﬂoﬁe@twn IR eRn: Azl &

(O 076 qg),
1' - bi s(di phen I hos err en dj c r

Exaiple 100 B bpro AT mBtRo ;S5 FTRRVIPr PRV beNZyI-2-

etﬁﬂqammaemugyaear@aeate sol ution (0 19 5 nl-) was
heated at 90 overnight. The m xture was cooled to
roomtenperature, diluted with ethyl acetate and
filtered. The filtraté& was rated under reduced
pressure, and the restdut golved-in
tetrahydrofuran (5.0
hydr oxi de sol ution (0J19fnL
m xture was stirred r 8o tenperature for 1 hour
The mxture was conerptratre to | ow bul k under reduced

Preparation 10a: 2-[4-(2,2-dimethylpropiconyl)benzyl}-3-oxopentanoic acid ethyl ester

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

Preparation 10b:;  {8-chloro-3-[4-(2,2-dimethylpropionyl)benzyl]-2-ethyl-4-oxo-1,4-
dihydroquinolin-5-yloxy}acetic acid methyi 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)benzyl]-3-
oxopentanoic acid ethyl ester.
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10 pressure, and the residue acidified by the
addition 0.1 M aqueous hydrochloric acid solution
WO908/112884 extracted with ethyl acetate. The cdidi’GB08/001201
extracts were dried over #agnesium sulfate and then
concentrated under reduced pressure. Purification of
the residue by colum chronmat ography on G 18 col um

SRS (0 (oo 580 o) Fordopdierd 8Ty oty
4.45 (s, 2H), 4.85 (s, 2H), 6.90 (dd, J = 3.5, 8.8
Prggel:rat%}rbH?fO?:? }jé-%pé%@-4-jjiflﬁo§795!m|_t%@fyl%m_@ gg%gebtéy?éfpéigﬁxiﬁieﬁgyi]-z-
etl‘?lq%ﬂrﬁliﬁ%méxygﬁoetia adifl nieth Eyi%st‘er3 5 Hz, 11-1), 7.85 (d,
= 8.3 , 2H) 20 ME: (+ve) (I\/bt hod A): 489
(MtH', Retention tinme 11.4 mn M. ESI (+ve)

A (NHM B)of 488-chisFd-[4-(FRIdRAéthAPropiofp) BbnByifRethyl-4-oxo-1,4-

OIpACERINP B R IASRYE ACkh Y. aStarofih g M irmgtaforpamide
(5. ﬁ'rﬁf)rhﬁ‘l' ﬂotaé%iﬂnﬂ@ézbﬁnéie Xo. QS)j} %Qtstlﬁediﬁl 40 o tdr SHours uhder an

ar a
at’[“lﬁﬂfﬂefﬂ Qfofi'mf@i"ﬂ‘&?{9m2{)r@‘ﬂﬁy]-h%mf’i“é!'&r“‘@%d"d-@dp‘%ﬂ? watgrnexracted
w.ml emia edveydte, dand'Hd Borhbilib@exira@s twashad isdtupted dijusbul 8odium
Ch'PZ!d%i selutien and thendried.quen agsesivmgiufate. The (sglvgntswgs fegpoved
un&@f‘?@ﬂgbdérpressgjre all'ld the2r95|due purlfled by coiunlm chromaltography on silica

i oxabor ol an nz ui nol.in
gel, slulod theh rﬁwurggt %YC'C(% e g5d ol g Mfg valiie? 6 btforg

ntlé @orﬂﬁ&rﬂj) 0.071g
bi S(dl phenyl phosphi no) f errocene] di chl or opal | adi

umV\D 2008/ 122784 PCT/ GB2008/ 001201 34 (0.016 g),
Ms: EBIq4-y amethod BY: SE0) (MAM]*, ReflortoAGHRONE ni@sSi um

carbonate solution (0.38 nL) was heated by n crowave
irradiation at 90 to 130 C for 1 hour. The m xture

Prwa?ratucmoqbed {Bxahro&ﬂmdfmﬁmahmes -[4d§2l 2 tiedtiwidrbpienyienzyl)-2-
Wwas

et@meﬁaﬁ@ﬁ& F"I lptenggd grgsfslulrtergtng the residue
di ssolved in 5 tetrahydrofuran (5.0 nL) and 1.0 M

%olup gﬁc’ loift %%mopc}lgrdﬁfﬁlordo?né% .’i ft)tn(2(£ d1%%tﬂ%ﬁr0ptonyl)bt§nzyi] 2-
ethquumolin-5-yloxy}acetic acid methyl ester (0.071 g) in tetrahydrofuran (5.0 mL)
was treated with 1.0 M aqueous lithium hydroxide solution (0.28 mL), and the
resuiting 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 hydrochioric 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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and the resulting m xture was stirred at room
erature for 1 hour. The m xture was acidified by
WQH‘E”&%?% on of 0.1 M aqueous hydrochl oric acPgl/GB2008/001201
solution and then concentBited under reduced
pressure. Purification of the residue by preparative
Exaavpies é1p r{mmemmmw-mahwmpymzom -gibengyl)quifolin-5-

OD) 8 1.15 (t, J = 7.5 Hz, 3H), 2.90 (q,
vl vﬁwg‘( , 4.45 (s, 2H), 4.90 (s, 2H), 6.90

(dd, J = 36 88Hz,1H),7.15(t,J:75Hz,1H),
7.20 (d, J = 8.3 Hz, 2H)g 7.30 (t, J = 4.8 Hz, 1H),
7.35 (m 1H), 8.25 (d, J &3 d¥z, 2H), 8.75 (d, J =
4.8 Hz, 2H) 15 MS: ESI ( (Met hod A): 484 (M+H)'
Retention tine 10.9 mn (+ve) (Method A):

484 (M+H)', Retention tipe 3l i n Exanpl e 10:

{8-chl oro-4-difl uoromet Hoxy- 3 (2, 2-di net hyl propi on
yl ) benzyl]-2- ethyl qui o0l'emn- 5-yfoxy}acetic acid 20 Cl
o OOQF FF O OH Preparation INQa:

2-[4-(2, 2-di et hyl propionyl )b I ]-3-o0xopent anoi ¢
acid ethyl ester 25 The title conmpound was prepared
by the nethod of Preparation 3a using 3-o0xo-

PreSARIO1 Ta: 3%dx@-2ufrai Sllbem@l)thiobutyric acid S-tert-butyl ester
?%34 br ononet hyl phenyl ) - ?‘2 di %net h pr opan- 1- ong

Preparation 1 Cb:
A §8utidl er Qoﬁoﬁfbbﬁ@rﬁadidnsitéwbmloﬁt 2 @Fﬁ\zl’b]mrﬂeﬂ«’nb@éthane

hydr o nol i p- 5- acet
(5 FpipHassAdten Ta g sHHEY ShPRaTsEon g SERIM NGNS (0iedt o0 92 ) in

1,3 Elﬁdﬁﬁiﬂ%@tﬂlaﬁé (3 mnﬁmaiwc?e hAd Y t%ulﬁﬁg ﬁmtlm@-\.-éhs warmed to 15
chl or ophenox etlc, ag es and
°C V51§ TSGR RS 1 - 50 AP et AP SropiRs Wi 2 e of -
(4-ammbmémylbhw)em pM@z@@QSblgbZiESﬂz-Bﬁfét@@@@ﬁhQQMGﬁL) over a
I\/? vg ';'21 Ret en
pefleqng go gmm: sp e) e tlingrrm e was armed to room temperature and
theBstirrddo ab this derﬁﬂ:eramwntrhmeym@ht[ trhé2mﬁmle weishyfilupsicdd paten, pH
ad%g benz%b} tpe agle cgnh& 8IléC|aP acerhc acY(J jfhae%esta{ttg:rafaedl vgith 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 voiume) gave title compound as a colourless gum (0.6 g).

"H NMR (CDCly): § 1.40 (s, 9H), 2.20 (s, 3H), 3.15 (m, 2H), 3.90 (, 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)-3-0x0-2-(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-chloropheno! (0.67 g) and 3-oxo-2-(4-pyrazol-1-ylbenzyljthiobutyric acid
S-tert-butyl ester (1.7 q) in 1,2-dimethoxyethane (10 mL) at room temperature, and
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A m xture of
{8-chl oro-3-[4-(2, 2-di et hyl propi onyl ) benzyl ] - 2- et hyl
WQ 2008422784 4- di hydr oqui nol i n-5-yl oxy}acetic acPel/GB2008/001201
met hyl ester (0.14 g), N, N3dinethylformamde (5.0
m.) and potassium carbonate (0.13 g) was stirred at
r § :
eSS RS M3 Rl o St B RRRCRE % Rours T mpure was
copeerdratech xyndge t aguced t pressurgl andeths cresignel pwidfied by column

chﬁﬂﬁ%’l?@%@hgé rélﬁ:*asgé’i{aﬁﬁﬁnﬁ]’%ﬁﬂh“d m&ﬁdreawaam&om&m and ethyl

ution and t ried over magnesium

acetate G @to Ih by yelume) to afferd titlereempoungass biowasobid (1.1 g).

pressure and the residue purified by colum

chr omat ography on silica el, eluting with a mxture
M3Bf ESly(¢veiHbethed @h@ﬁ‘b(MW)+dg@G@ﬁi® time 3. 1)invol ume) to

afford 15 title conpound (0.071 g). Ms: ESI (+ve)

(Method B): 520 (MtH)', Retention tine 4.7 mn
Preparpliorni 1@ 8-aldero-5-hydroxy-4-methyl-3-(4-pyrazol-1-ylbenzyl)- 1H-quinolin-2-

8-chl oro-4-di fl uoronet hoxy- 3-[4-(2, 2-di met hyl pr opi on
yl ) benzyl]-2- 20 ethyl quinolin-5-yloxy}acetic acid A
sol ution of

A MR & fr gl BN TR 3OS (A Oyaed B idmice
(1.:3e0)tapd regthanesutfiordg acig 7 0rmk)evasaitgadebatutdn’q ior 00 miputes. The
. \  hi .
i, MRS5S A3l D s S8 squecs
solttipn raf dsedium cnetatenjhbe aesulting erecipitatey was Tenllegtedt by diltration,
el RGP PN ol b b d £ Sl €354
hydrochloric acid solution and extracted wth ethyl
'HAARIDRISOIEY B2V B73H) 08 Ge0h), WA ) B1 828 g, 1), 06
(dpt edslHa. 2730 (datioh 7 diz, 2H 7.48 (dve= By 2. eillr 46bve75 (m,

ot d
SH)H A0, 8068, 28 9 oo e, Pogomy - B 1 05 (1, 2
= 7.4 Hz, 3H), 1.30 (s, 9H), 2.85 (q, J = 7.4 Hz,

4. 40 .2H), . . e (A = 1 0.
PréEQratio}f 9 (1181-:1. t H) ] @ %réét m:glttlgll’Z §x02§ (:% gy’/ragoﬁ ﬁ%&%ézy#) 1,2
8.7

dinygirocpislin-5:yiaxylagetiqacid methyestent) , 7. 75 (d, J
Hz, 1 H 35 Ms: ESI (+ve) (Method A): 506 (M+H)'
Retention tinme 13.6 mn WO 2008/ 122784 _

Theditle cerposnd was grepatss by fyggmethed of Preparation 7a using 8-chloro-5-

me ll'ljslflre]egtlelr.n_ - yloxyJacetic acid i NO- O

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

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

A mixture of [8-chloro-4-methyl-2-0x0-3-(4-pyrazol-1-ylbenzyi)-1,2-dihydroquinolin-5-
yloxylacetic acid methyl ester (0.35 g), potassium carbonate (0.33 g), iodomethane
(0.50 mL) and N,N-dimethyiformamide (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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OOH N/ 5 Preparation 11 a:

3- 0X0- 2- (4- pyrazol - 1-yl benzyl )t hi obutyric acid
WORWEIRT8t y| “ ester A sol ution of 3-oxot hi obutRB&F/EB2008/001201

acid S-tert-butyl ester (33% g) in

1, 2-di mret hoxyet hane (5.0 nL) was added to a stirred

wnmma@ucuquebwmhmﬁmdmﬁde delution, driedrover i'nagﬂeﬂﬁmgmlfate and
an

t
cofcartafectiupdier fbed nzss ks allod e sorboyi 594 cigiin pal 097
g)cooled to -10 C and then treated dropwise with a
m xture of 1- (4-brononethyl phenyl)-1H pyrazole (5.0
g) in 1, 2-di net hoxyethane (20 nmL) over a period of
MSESTi( ) §MethbaB)s 4524(M+H)Y Reteritiohaim@s5wanned to room
tenperature and then stirred at this tenperature for
overnight. The m xture was diluted water, pH 15
Prégragdred 119 J8-klotde neulitbxyt Hmethyl- al(apyuatzola'sgbemyaqmdonn -5-
and theq%(iaturated with sodium chloride. The m xture
ted ethyl acetate and the conbined extracts
vvere dried over magnesium sul fate and then

concent rat ed er red ced Pu at i n 0of
A {ROVERE] o BN PATREYoRor R G A Lk 5ty RbuiRbin-s-
yloi ]abétﬁ: A mefylibéteg (0.37 ghananemahw(e oahL et waer (0.7 mL) was

tregtegowﬂ'l SgSM%T@B&ng@f 6ﬁﬁyg?ﬁciqa%§gt&np@[p%dmgg a,g(c)t the resuiting
miRQreOwad StirfoddatTodrd tém@Braturd-foNERoLEDThE mixtarelwddadidified by the

i of o St A 5 0 3ot th g o
co(nglng& extrcts wite dakll ovar. mMAgrigsium stifate an@eéhdmaoncéntrgted under
r epar at

n 11 b: . o
rocig PERRHTED TS FGRHUB YA EVETRYiseg B3 methandl tp g fitl cqpound
asenaite) solifwd.y8 gji de Silver trifluoroacetate (1.5 g)
was added, over a period of 1 hour, to a stirred
solution 30 of 3-am no-4-chl orophenol (0.67 g) and
‘HCNMﬂqoms{dfdey 52278 (s]3M), etz (sl BHYI40t8i(sy 2HY, 478 (8, 2H), 6.45 (m,

503 LM 2B A o 9 B DR PRS-

2.44%/ #2008/ 001201 37 the resulting m xture was
tirred 0 t ur ho The m xture

S o TetPa R A B dedlen S g The

ME:e3Iquee)iMettodd): 488 @iH)NReterdticanineogn aphy on silica
gel, eluting with a m xture of dichloronethane and

ethyl acetate (1:0 to 3:1 by volune) to afford title
Exangleund2as [2-diflooromeathoxy-g¥lubrgid-methyl-3-(4-pyrazol-1-yibenzyl)

quinolin-5-yloxy]acetic acid

Preparation 12a: N-(2-fluoro-5-hydroxyphenyl)-3-oxo-2-(4-pyrazol-1-
ylbenzyl)butyramide
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5 Ms: ESI (+ve) (Method B): 384 (M+H)', Retention
time 3.1 mn Preparation 1llc:

WOB2083{1237%- 5- hydr oxy- 4- net hyl - 3- (4- pyr azol - 1- y| Ri&§0ps/001201
1 Hquinolin-2- one 10 A ndkture of
N- (2- chl or o- 5- hydr oxyphenyl ) - 3- oxo- 2- (4- pyrazol -1-yl b
enzyl)butyr amde (1.3 g) and nethanesuffonic acid

ThéFi8 GPEPRIIST WBS PP PR PEBE SRIPREIAID 1 i fling 30x0-2-

(4-PREES -}IBérzyBthioBltFia heid SRR est landt Baamind-4studroptienal.
acetate. The resulting precipitate was coll ected by

filtration, 15 washed with water and dried to afford

IES) @thﬁd rBEB (MRHHYE FRtdrition titheS19 H NVR
Mg Y g&gm Bgs (s( 3H), 4. olsn?s 2H)m)m6 50 (dd, J
—18 25Hz 1 H, 6.65 (d, J = 8.7 Hz, 2H), 7.30

é%hbnﬂ? ZgJ (13 -Hitoro- Eh%dr&y-‘kol?éighyl @-(4;pﬁaZoIHZylbénzw-s1H ?_lsmolm-z-
m ,

ong . 30 (br s, 1 H 20 Preparation 11d
[ 8- chl or o- 4- net hyl - 2- oxo 3- (4-pyrazol -1- beenzyI)-1,2

- di hydroqui.nol i n-5-yl oxy)aceti .I ter.
Theryfidlet GomMROURE HAS AP BY 4 manag ot { BebPaiatog s Soing nec2-
ft d?bmwd% Rerfy®-3:6kd&g-(3- fa 6F Dylb b d

v hydr oxy- ?grr%rtwr?yl 3- (AS Egrgzol y16'31/Iﬂbﬁ)e'.rj1t%’ryaln;"-|el—|-qU| nol i n

-2-one and bronvacetic acid nethyl ester. Ms: ESI
'H g\l(\)\mgz(ggda@g thleﬁl 55, 65 4§&3H)Wd\5 (s, BI8J, @40-685(m@HS, B15i(ad, J =
8.9 80(,2h|1"6rﬂ'1)271$9t(ﬁosly-315r'7€t RY.- B1Q fmp3iih AetQ @dyl-’b'eqlrfy?j5 Hz,
1HS|UioNRI (sN11y, 174Xy IAgetic acid nethyl ester A mixture

of

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

Prepiardtiodr 0qui n@gi n- 5- [SBLf%Yd AGRdthyl-256¥oB- (ﬂewmkolﬂsytIanyl) 1,2-

nyoaB St AU AAGEI UV For o 06 (5.0 L) v

stirred at roomtenperature for 16 hours. The m xture

T G el B e By Bl i oSl -

hydi6Rj-3nfsth f:ee%q@mwwlmwlmmluwmzmhada WPomoacetic acid
2008/ 122 Ci/ GB2008/ 001201 38 with saturated

medy, 8865 sodi um chl oride sol ution, dried over
magnesi um sul fate and concentrated under reduced

MRS i3] B bz b, SRR B S o2 sol i ¢

Preparation 12d: [2-difluoromethoxy-8-fluorc-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinclin-5-yloxyJacetic acid methyl ester

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

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

Preparation 12e: [2-diftuoromethoxy-8-flucro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxylacetic acid
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5 Ms: ESI (+ve) (Method B): 452 (MtH)', Retention
time 4.5 mn Preparation 11f:
WO 808 RZH40- 2- met hoxy- 4- met hyl - 3- (4- pyr azol - | - J(HéRBPY/001201
qui nol i n-5- yloxy]acetic a#fd 10 A sol ution of
[ 8-chl or o- 2- met hoxy- 4- et hyl - 3- (4- pyrazol - 1-yl - benzyl
A éouuioncﬁfl[a-dﬁfuosdnmtlyd)qeﬁaﬂwmo-aahelthym htypyramldFylb@ZSqug")O""'5'

' h
ol 6 R el B Qi 1. g BT vas
treatbai WwithnslotM @agquesus sodiugn hydmueesohﬂmns(maﬁrmbl) and rtlummsuiting
o PR A B 5, T Wbl HE Bl b o
the\/\@ddﬂionagrdglamar aiaue chcid, tdgl:t:eumthv g?mr eang théin extt&ctec; with ethyl
ex act s wer e .
accifg. e BB ARG, PUFER Wi Rt oopreid] Sifald 5o then
coﬁo‘éﬁtrdtud \Aﬁ@ercu’ediicad:ll prfeeshrér Muritieatioanof the gisideet by| eolumn
chrp ou%g_y oa}%snlg:aﬂgll @gve @Jﬁ) %HB Fg)a % 3%05{439)
,475(s 2H) 6.45 (m 20 1 H), 6.80 (d, =
w3 Bl oy: 52,88 5 By 20 s g Aol 2@»&"357 wirh%B e
1He.90 @A, § Mid, agﬁetﬂmvm(wmm% FR)N7.46%dd, BSt 8.9, 9.7 Hz,
1H§£g g@ﬁ,ﬁ'v}i;o_h@%ﬁ i, 798 M D6 HEBGMY 88, ST s, 4] 6‘35 d,

J=[£7dithqpromat hoxy 8-fl uor o- 4- net hyl - 3- (4- pyrazol -1-y

S(rﬁ?}l Q’ve}@d&ﬂ L Méwxﬂe%z@toh m%c1|1 F N\ - F ©
MSNESE (Ve (M6thbd Bymxmmﬂe)enﬁonﬁm&tﬁ wipyr azol - 1-

yl benzyl ) but yram de WD 2008/ 122784 PCT/ GB2008/ 001201

39 The title conmpound was prepared by the nmethod of
Ex@npiar at3:on [g-¢hloro2-ditjuSromiath@xy-4-methyl-3-(4-pyrazol-1-ylbenzyl)

V. | be yI)thlobutyrlc acid S-tert-butyl
é@ég‘ﬁ'ﬁaﬂgcsﬁ 4 quorophenoI 5 MS: ESI (+ve)
(Met hod B): 368(MH—I) Retention tinme 2.9 mn

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

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

methyi ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 488 (M+H)", Retention time 4.4 min
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Preparati on 12b:

8-fl uar o- 5- hydr oxy- 4- net hyl - 3- (4- pyrazol - 1-yl benleo) -
Wolmplq-’%?q’fol in-2- one 10 The title conpound wad CT/GBZ008/001201

prepared by the method of #feparation 11lc using N (2-

fl uor o- 5- hydr oxyphenyl ) - 3- oxo- 2- (4- pyrazol - 1-yl benzyl
Proparationani i ' [BicNoR-2ifiBorandthoxy-4 methyl-3- (4 pyjazols1 -glenzyl)

-8:.55 (m 2H), 7.15 (dd, J = 8.9, 10.2

q“{qg",'" %@"}‘@Fé‘%%&? J =86 H, 2H), 7.70 (m 3H), 8. 40

(dd, J = 0.4, 2.5 Hz, 15 1H), 10.10 (s, 1H), 11.40
A {abti o J8 LBRERRIBLISARIAGS 4. ety 4 pyrpeci; yiosnaagingin &
yloxyldéticchaidy methyl este(0,3% @) inapethanol € 0dnkeand, wates (&7 mi) was

i d . f .

tregir%g with 59 Iﬁ%Qgg@%@@ﬁ@m@é&%&%.@hhﬁ%ﬁ the resuiting

paration
miktycer was/stitradeat ngom Seropieraturexton 3-houtd. Bbe Mixtureiwasyagiditied by the

sy 0RO R ER06 S o TR it B, e
combined exxtracts inene tified over magnesium sulfate and then concentrated under
- df - 8- - 0= A= L3 (A lesel s
el AU TR G L PO e g oo by
colilng ¢hirerhatogapby on cilica geptosftora titltehgompruindeasra white solid (0.036

)Prepar ation 10c using [8-fluoro-4- 30

9 et hyl - 2- oxo- 3- (4- pyrazol - 1-yl benzyl ) -1, 2-di hydr oqui n

ol in-5-yloxy]acetic acid nethyl ester and

1 | ' . =) + . 47

R B HBE BPER8.Eip Foond )  ts B 777,25

Hz 2H})i€.95: (, Oree8l8cktz; -184)f 7.@01(d,- Ji=18e8 Hy) 213), 7650 dz01.7|Hz, 1H),
[ LNs5- vl ' [ N 8 Y/ -

7R LD AT s g R e PR 7 € SRR AR S e, -

2.6 Bz,diH)l uor onet hoxy- 8- f | uor o- 4- net hyl - 3- (4- pyrazol - 1-y

. . i s v h
My S840 WABB Al 7 (S FREGHGE oA P ZRIEYS, T8 L
MS:EBiH{-eek) (Method B): A4yt L Rederdion imey4P 6 de sol uti on

(0.36 nL), and the resulting mxture was stirred at

roomtenperature for 1.5 hours. The m xture was
Exauipdé f i eddby S[e-¢hiordidifiunrontethpxyc2-gthykSddrisolutyryibenzyl)

quﬂ{&ﬁ@g!d&!}&e\!@ fd and then extracted with ethyl

acet at e conbli ned extracts were dried over
magnesi um sul fate and then concentrated under

reduced pressure. Purificatjon t he residue by
colum chromat ogr aph i | gave title
conpound as a white s 034 ).
10 TN 4 F
4[ T
0" "OH F
Preparation 14a: 2-(4-isobutyrylbenzyl)-3-oxopentanoic acid ethyl ester

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

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

Preparation 14b: [8-chloro-2-ethyl-3-(4-isobutyrylbenzyl)-4-oxo-1 ,4-dihydroquinolin-5-
yloxylacetic acid methyl ester
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10 'H NMR (DMBO-d6): S 2.85 (s, 3H), 4.20 (s, 2H),

4.80 (s, 2H), 6.45 (t, J =2.0 Hz, 1 H), 6.90 (dd, J
WO20080022784 9 Hz, 1 H), 7.20 (d, J = 8.6 Hz, 2H)PCTGE08/001201
(dd, J =8.9, 9.7 Hz, 1 H¥2 7.65 (d, J = 2.0 Hz, 1

H, 7.70 (d, J = 8.6 Hz, 2H), 7.85 (t, J = 72 Hz, 1
H, 8.35 (d, J=2.7Hz,1H) Ms: ESI (+ve) (Method A):
Retention ti 11.5. nj 15 M5, ESI (Fve
Tri fie ROPRYA WaB BrERRR by 8 rasToo i Prendragos 16 iang (3-aino-a-
chisicpRehéxyladetic acid methyl ester and 2-(4-isobutyrylbenzyl)-3- oxopentanozc
[8 chl or o- 2-di f |l uor onet hoxy- 4- net hyl - 74 pyrazol -1-y

$B¥%r. qui nol i n- 5-yl oxy] acetic ac:ld ci NO /F F
O CCH N 20 N | Preparation 13a:

&['8-chl oro-2-difl uoronet hox 3-(4-pyrazol -1-y
M 5 18) (VTRoH 0 AR LN S8 TR hy | et er
25 The title compound was prepared by the nethod of
t 10
PropaRBiHy 455 o RB0rSHC AP IOR 2 S L BTy BRI

ylokﬂﬁbétl%&ld’h@ﬁ%ﬂém@:“ c acid nmethyl ester and
chl or odi f I uor onet hane. Ms: ESI (+ve) (Method B): 488

(MrH) ', Retention tinme 4.4 min 30 WO 2008/ 122784

ThEEé MB&@QAQ?ﬂepaf‘éd 5 #Rahethb of ib%baratlon 10c usung [8 -chloro-
8-chl aro di f

2- i IS obL B RN o by Eaquin i By IoNVIRH R © B o ety

esteBafdl LiIbRURUEIoMatRirRet hoxy- 4- net hyl - 3- (4- pyrazol - 1-y
| benzyl ) qui nolin-5- 5 yloxy]acetic acid nethyl ester

(0.38 g) in nethanol (7.0 nmL) and water (0.7 nL) was
Ms*Z fEm*(ﬂﬁé)\(\MéihoE B): ddeamisnt Redditlion Mriay4le avia de sol ution

2 nm), and the resulting mxture was stirred at
roomtenperature for 3 hours. The m xture was

Pr%ﬁlr@kio‘nl Bid; [BicHIBS-4-GifldhrbinethoRj-2GtingH3al-isubatynAberzyhiquinolin-5-

ut ed th water and extracted with ethyl acetate.
Vioﬂécetlﬁ‘ ned extracts were dried over nagnesium
sul fate and then concentrated under

A solution of [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-isobutyrylbenzyl)quinolin-5-
yloxylacetic acid methyl ester (0.22 g) in tetrahydrofuran {5.0 mL) and water (1.0 mL)
was treated with 1.0 M aqueous lithium hydroxide solution (0.86 mL), and the
resulting mixture was stirred at room temperature for 2 hours. The mixture was
concentrated to low bulk under reduced pressure, and the pH adjusted to 4-5 by the
addition of 1.0 M aqueous hydrochloric acid solution. The mixture was extracted with
ethyl acetate, and the combined extracts were dried over magnesium sulfate and
then concentrated under reduced pressure. Purification of the residue by preparative
reverse-phase HPLC gave title compound (0.18 g).

'H NMR (CDCl): § 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-methyi-3-(4-pyrazol-1-yl-benzyl)quinolin-5-
yloxy]acetic acid
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10 reduced pressure. The residue was purified by
trituration with nethanol, followed by columm
WQHOBRE 8 aphy on silica gel to afford title RG89/ 001201

as a white solid (0.036 g# 'H NVR (DVBO-d6): 8 2.85

(s, 3H), 4.20 (s, 2H), 4.80 (s, 2H), 6.45 (dd, J =
1.7, 2.5 15 Hz, 1 H), 6.9 J =8.6 Hz, 1 H),

7.20 (d, J = 8.6 Hz, 2H , J =1.7 Hz, 1 H),
7.70 (d, J = 8.6 Hz, 2H) 5. (d, J =8.6 Hz, 1 H),
7.85 (t, J =73 Hz, 1 H), 8.B5((d, J = 2.6 Hz, 1H)
MS: ESI (+ve) (l\/bthod A) Wi H) Retention tine
12.2 mn M ESI (+ve3¢Q 474 (MtH) ",

Retention time 4.0 min 20 Exanple 14:
[ 8-chl oro- 4-di f | uor onet hoxy- 24gthyl - 3- (4-i sobut yryl be
nzyl) quinolin-5-yloxy]acetic—dcid *10-Y OO0- -F
OOH F 25 Preparation 1l4a:

2-(4-isobuty n 3- 0X0 noi c aci d et hyl L
Pragaraionyy 454 1 OB oI AEME b A& BYIB70k HEbegHnolin-5-
yldif,]aﬁ’étﬁfwd@hbmmggpeﬁj& ng 3- oxopentanoic acid ethyl

ester an

1- (4- bronmonet hyl phenyl ) - 2- et hyl pr opan- 1-one. 30 Ms:
Th5$ne (ctmbu:ﬁd/%g% réd B el Metrlbd of Peéitatior™ fd dBng8iuoro-

ey kG5 A BV R BTG RCPHIORIRRYY S YIURERIE 4. gi 200

mdibifl k8 bA@lodBmdthank oXxy] acetic acid nmethyl ester WO
2008/ 122784 PCT/ GB2008/ 001201 42 The title conpound

was prepared by the nethod of Preparation 1 ¢ using

Pré;i’af@tmm ot5h: (HHIGUTeRZNABIBEYY-2Resthy-3@H I rarol-nyl- b@&wt’;umonn-s-

obut yryl benzyl') - 3- oxopent anoi ¢ aci d et hyl
V'°églﬁ"é‘?2"°%3'% ESi (+ve) (Method B): 456 (MH)',
Retention tine 3.6 mn Preparat|on 1l4c:

Trh 36 paeRund ﬂ'aépr%n%% W R EInG o PrErgoncapaysing te-oro-

2-methoxy-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-yloxy]acetic acid methyl ester.

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

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

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

Preparation 16a: 3-oxo-2-(4-triflucromethoxybenzyl)pentanoic acid ethyl ester



10

15

20

25

30

35

10 The title conmpound was prepared by the method of
Preparation 10c using [8-chl oro-

WO208¢/R27843- (4-i sobut yryl benzyl ) - 4- oxo- 1, 4- di hyRffdgHE14#/001201
lin-5-yloxy]acetic acid nmethyl ester and

chl orodi fl uoronet hane. 15 MS: ESI (+ve) (Method B):
ThéOfitie( tipoundratasnprepardd g the6methodPob Faepdration Badusing 3-

hI - 2- l.a3-(4-i
oxqepfaet S pivkes AR S A e PR °°
[ 8-chl oro-4-difluoromethoxy-2-ethyl-3-(4-isobutyryl be

W R BB bt 23 BEGHHE PR, T £ s 36 2982 .

1Hyva@55J2%t@d m { B 15. (Eh 'FHHORPeYs J £ 718 HE THKEoNE @ J = 7.1 Hz,
sol ution and the resulting mxture was
2Hy 7.1 o ). 78%5“1 erature for 2 hours. The mixture
was concentrated to | ow bul k under reduced pressure
and the pH adj uste t he diti of 1.
Prepasgfitfous hiRH ochl P@‘V'a% ﬁﬂ"'}é‘o“‘ 9?5‘1‘%‘24 ia{?'H‘é"om WQGWQ 1.4-
dihgdfogambmils \dxhlacetidadid aegiybégter and t he conbi ned
extracts were dried over nmagnesium sulfate and then

concentrat ed under reduced pressure. Purification of
Thé ifle E&PPEURI Wils pfeﬁamﬂady me mdtmcﬁéfsae pivatien HPLSing 3-amino-4-

hlgﬂ)phgngx%@aogltjiag a&g Hjnetr%)l 3951@5 aryJ\l '_\/3R 95&%—t9ﬂ@pﬁom§%@gbenm)
peﬁtﬁnoné acnd7etlﬁisl eker. 2H), 3.45 (m 1 H), 4.40 (s, 2H),
6.10 (d, J =8.3 Hz, 1 H), 6.80 (t, J =
75Hz 1H, 715(d J =8.4H, 2H, 7.70 (d, J =

M$. E’Sl*(izve)lmé&\odh)% A)NMHJ* , Reterdiohtime23B midS. ESI (+ve)
(Method A): 492 (Mt Retention tinme 13.1 mn 35
Exanpl e 15:

Préghrationor 62 ITPT &GWOﬁemjﬂ-}zlet?l%%%gfﬂrgggzdmmenzyl)
n 0Xx ti.c aci
q“?ﬂgﬁ‘l’} @M@FB@%HB&@F?-S‘ ®\\ NO- O\ OCHI / N M
/ Prepar atl on 15a:
met hox hyl -3-(4-pyr - 1=

The iR GPRRou Bhe SFPAEE PEMESTTor or b @aRhy oo LaRE ety
fluoro-4-oxo-3-(4-trifiuoromethoxybenzyl)-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester and chlorodiflucromethane.

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-trifiuoromethoxybenzyl)quinolin-
5-yloxyJacetic acid methyl ester (0.054 g} in tetrahydrofuran (4.0 mL) was treated
with 1.0 M aqueous lithium hydroxide solution (0.21 mL), and the resulting mixture
was stirred at room temperature for 3 hours. The mixture was acidified by the
addition of 0.1 M aqueous hydrochloric acid and extracted with ethyl acetate. The
combined extracts were washed with saturated aqueous sodium chloride solution,
dried over magnesium sulfate and then concentrated under reduced pressure.
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5 The title conpound was prepared by the nethod of
Preparation 1 Il e using [8-fl uoro-
WOZORRA Y4 2- ox0- 3- (4- pyrazol - | -yl benzyl ) - 1, 2- HGREBHYS/001201
i nol i n-5-yl oxy] acetic aci d¥3 nethyl ester and
i odonet hane. 10 Preparation 15b:
Purificattion of thezrasisiu dyyprepanativey reversedehape IRLUC gava titleeegrppound
) QLM " oxy]acetic acid The title conpound was
asﬁ@d@%&!ﬁ%@oﬁ@' nmet hod of Preparation 13b using
[ 8-fl uoro-

1 25Tt 1 As hyl : 3- 45 a17 Yyl be NGl A7 5
HAIBGBERS T2t 241 BE S o0 o P (i ) 23 s7 20,
4. g50NPEHYI B 75 @1d2 J803.658.63HE,, 1H), 685((5 J S5 Hz4 18] 7.86 (br s, 4H),
%—%, 4.75 (s, 2H), 6.45 (m 1 H, 6.75 (dd, J = 4.0,
7@ IJIE') 1 H, 7.20 (d, J = 8.5 Hz, 2H), 7.30 (dd, J =
MS1.EBI (Hved (Mathod B)H)30 (M+6H*, (Reterlich tinfe BX6Min J = 2.5

Hz, 1 H M ESI (+ve) (Method A): 422 (MH)*,

Retention tinme 11.3 mn 20 Exanple 16:
Exhple i 7:u{g-chiatd2xdifhibreiiethey-3-{4+(2,2-dinéthylpropionylbemzyl]-4-

xybenzyl uj.nol.i n-5: yl oxy]acetic acid FN Or F
mqqu%}uqo%%-g:ylogy}aﬁeh’:'gc OH TF 25 Preparation 16a:
3- 0x0-2-(4-trifluoronet hoxybenzyl ) pentanoi c acid
ethyl ester WD 2008/ 122784 PCT/ GB2008/ 001201 44 The
title conpound was prepafed,by,the nmethod of
Preparation 3a using 3-foXop¥nt®noic acid ethyl ester
and 1-brononet hyl -4-tri wefhoxybenzene. 1H NMR
(CDCI3): S1.00 (t, J = 4. 3H, 1.20 (t, J =7.1
Hz, 3H), 2.30-2.40 (mégS 1H)|, 2.55-2.65 (m 1H),
3.15 (m 2H), 3.75 (tp%3ox 7.87Hz, 1H), 4.15 (q, J =
7.1 Hz, 2H), 7.10 (m 2H),~-RQ (m 2H) Preparation
16b:
[ 2- et hyl - 8-fl uor o-4- oxo-3-(4-trifluoronethoxybenzyl) -
1, 4-
Preparation 17a: 2-{4-(2,2-dimethylpropionyl)benzyl]-3-oxothiobutyric acid S-tert-butyl

ester

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

ester
MS: ES! (+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-oxothicbutyric acid S-tert-butyl ester and 3-amino-4-

chicrophenol.

MS: ESI {+ve) (Method B): 402 (M+H)*, Retention time 3.5 min
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di hydr oqui nol i n-5-yl oxy] acetic acid nethyl ester 10
The title conpound was prepared by the method of

WprQBA22%84 on 1 ¢ using (3-am no- 4- PCT/GB2008/001201

chl or ophenoxy) acetic acid #ethyl ester and
3-0x0-2-(4-trifluoronmethoxybenzyi) pentanoic acid
Prmangdionesi Tr. Siehlors:3-[B4R, 2 dimelhy(mveniomd)beyzyllFsaydrem4-methyl-

|rre 3.5 mn Preparation 16c:
1H[F§J@ﬂh uoromst hoxy-2-et hyl -8-fl uoro-3-(4-trifl uoronet
hoxybenzyl) qui nolin-5-yloxy]acetic acid nethyl
ester 20 The title co u [ e t
ThE B RO BRclas RieeBres By e Mgngs B Fifarglon 7o using nv2-
chibtaishgdebxygptenih-2444(2,2fdimethglpedpianyi)bemeyiji3) oxbbdtydinngelr o

qui nol i n-5-yl oxy]acetic acid nethyl ester and
chl orodi fl uor onet hane. Ms: ESI (+ve) (Method B): 504

MS: i) -+ve) Rab®OL IBY Bd4 (VB-HY:, @dﬁmlonZiﬁneﬁ epsati on 16d:
[ 4-difluoronet hoxy- 2- ethyl 8-fluoro-3-(4-trifluoronet

hoxybenzyl) quinolin-5-yloxy]acetic acid A sol ution

Pré‘ﬁaratlon 17d: {8-chloro-3- [4-(t2 2- dlmethy!proplonyl)benzyl] 4-methyl-2-oxo-1,2-
di fl yoronet hox uoro-3-(4-trifluoromet

d'WGWﬁEﬁEWﬁ)YéﬂW}?GP¥%01%G"e)é"yﬁlﬁﬁﬁh acetic acid nmethyl
ester (0.054 g) in tetrahydrofuran (4.0 ml - ) was
reated with 1.0 Maqueous |jthium h%dro

Th§é'F'91°P6'ﬁ°("@" 935 preparedthy ednsthediol Prrgaraten Jadssingschioro-3-
[4-8, 2-Hfrﬁéihﬁ?robfbﬂgmﬁefhﬂwesaym-ﬁ%etﬁynhnuq&momazone xture and

was aci d the addition of 0.1 M aqueous
b"?\'?‘éﬁ“@@ﬁ?%‘ldl"@t%)ﬂreateénd extracted with ethyl acetate.
The conbi ned extracts were washed vvlth sat ur at ed

aqueo odi hIor tion, ri.ed over
M%g-:gﬂ' 5 ég'?%zM?{ﬁ\%f‘ bf‘dﬂ?'Hg'%egﬂ'lﬁ'PBﬁ g i fnder reduced
pressure. WO 2008/ 122784 PCT/ GB2008/ 001201 45
Puri f d
ProRRTRIACE IgRa B eel s bR e Bl R Amelffinropipnypenzyit-+-
metiduindlR-DidxPacetic dchiviethgastes) : 8 1.25 (t, J = 7.5
Hz, 3H), 2.90 (g, J = 7.5 Hz, 2H), 4.35 (s, 2H), 5

4.85 (s, 2H), 6.75 (dd, J = 3.6, 8.6 Hz, 1 H), 6.85
Thetiitle tompébndwas pregared/bydthie(rhethed oft Fjeparatio@ 3 0¢ msingHB-chloro-

3-[%(;2?4?%%5%4%&“%} D rnetiyiCo-8: . giny S UM IR b Facetic
aciddnethilaster andichloralifmoedninetiigned- [ 4- ( 2, 2- di et hyl pr opi on
yl )benzyl]-4 10 nethyl qui nolin-5-yl oxy}acetic acid

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

Preparation 17f: {8-chloro-2-diflucromethoxy-3-{4-(2,2-dimethyipropionyl)benzyl]-4-
methylquinolin-5-yloxy}acetic acid

A soluton of {8-chioro-2-difluoromethoxy-3-{4-(2,2-dimethylpropionyl)benzyt]-4-
methylquinolin-5-yloxy}acetic acid methyl ester (0.18 g) in tetrahydrofuran {(1G mt)
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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aNOr " /FF OO O Preparation 17a:

2-[4-(2, 2-di met hyl propi onyl ) benzyl ] - 3- oxot hi obutyric
WhaHe13784ert - butyl 15 ester The title conpourRCTAGB2008/001201

prepared by the nethod of Pfeparation 11 a using

1- (4- brononet hyl phenyl) -2, 2-di net hyl propan- 1 -one
cordbifled ofpemidpiedzes \dried over thagnesurh-solfate] The sbieent2@asvEmoved

untﬁ?&e&éﬁé{%ﬁ%ﬁgwtiﬂ;&%p M\Fc'i_%s a w%%%gﬁ& Rﬁé b)ms 4.4

N. (2-chl oro 5 hydr oxyphenyl ) - 2-[ 4- (2, 2- di met hyl propi o

benz - oxobut yram de The ti.tle
'l IS 3 2D e St B (o3P LS by B i
-926[44 {9, ?1 d(gn@uwhwzompwdso REVZYB U HE, en?)tmwtmwzs 86 Hz,
acid S-tert ester and 3-am no- 4- or ophenol .
1HR 7865t Jesy2 Hav ) (et hod B): 402 (MFH)', Retention
MS: ESP (ﬁfef (MetRod'B): 24D LEE" Srétntion GRANBMAN1201 46
Preparation 17c:
8-chl oro-3-[4-(2, 2-di met hyl propi onyl ) benzyl ] - 5- hydr ox
| {3- laﬂi azolq wner {atdifu6rommstnogy-aashyl-8-
Exgrrhg'é;‘regby {3?# ﬂ of Pﬁgpara ’f]on 11c usi ngdyl\l-(z-y
ﬂugroqulnol|n-5-yloxy}acetic acld
chl or o- 5- hydr oxyphenyl ) - 2-[ 4- (2, 2- di net hyl propi onyl ) b
enzyl ] - 3- oxobut yram de MS: ESI (+ve) (Method B): 384
(M:H) *, Retention tifre ‘
(8-chloro-3-[4-(2, 2«0 ppIdnyl ) benzyl | - 4- met hy
| -2-0x0-1,2- 10 di h - 5-yl oxy}acetic acid
methyl ester The titfe orrpound was prepared by the
nmet hod of Preparati n 7a\r03| ng 8-chl oro- 3-
[4- (2, 2-di met hyl ppeppLenylF) benzyl ] - 5- hydr oxy- 4- et hyl -
1H qui nolin-2-one and bronpacetic acid nethyl ester.

Preparation 18a:  {3-[4-(4-chloropyrazol-1-yl)benzyl]-4-difuoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxy}acetic acid methyl ester

A mixture of {4-difluoromethoxy-2-ethyl-B—fIuoro-3-[4-(4,4,5,5-tetramethyl{1,3,21
dioxaboralan-2-yl)benzyl]quinolin-5-yloxylacetic acid methyl ester (0.14 g), 4-chioro-
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 solution, dried over magnesium suiphate 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 titte 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-yi)benzyl}-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxyl}acetic acid
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15 I\/S ESI (+ve) (Method B): 456 (MtH)', Retention
tine O mn Preparation 17e:
WQ?@O%/H%% 2-di f1 uor omet hoxy- 3-[ 4- (2, 2- di et hﬂcﬁ/‘éﬁ?ﬁgﬂwum
yl )benzyl ]-4- methyl qui nol #h-5-yl oxy}acetic aC| d
met hyl ester 20 The title conpound was prepare
The Hidle raompoynd fwasy lypaaraﬂuhynthe goethed o) Preparaficsy te usmg {3-{4-(4-

ML )
oy L R B 3 R /SR SR mdetc
acldmnbtbﬂle@taﬁdlfluororret hane. 25 MS: ESI (+ve) (Method
B): 506 (MtH)*, Retention tinme 4.7 mn Preparation

17f:
THHNMB (DBSE-A6)d b 111200t drre T Md4ay 3B1) | 2185 1, -7 Az ZHpredB (3 2H),

488 (bPSAE ¥ dar (i, 175! 741 f!0"0ble 2 2) X80 T /5 AL h)3PsB ¢, o
= q182,ctH)p7 .30 2d,di £ BBz @E, o8 (s3 1 HA-B. 24, (8, tiH)ret hyl pr opi on

M5 1V o 85 1208 HHIC A SRR 2R 10™00) ana

water (1.5 m-) was treated with 1.0 M aqueous

i thi um .h
Expipieth T (it 3 dflbictiingRy £ s offopy- 318 pyBEol-1-ybenzy)
qumdimbﬁ-yloxv]ueetlmgwre was concentrated under reduced
pressure, diluted with water and 35 di chl or onet hane
and then acidified by the addition of 0.1 M aqueous
hydrochloric acid soFfution., The #fueous phase was
extracted with dichl org o~atA he WO 2008/ 122784
PCT/ GB2008/ 001201 iﬁ@ﬂ@» gani ¢ phases dried
over nmagnesi um sul fat¢. The solvent was renoved
under reduced press;(8 t%\[gl ve title conpound as a

white solid (O 16% H NVR (DMSO-d6): 8 1.20 (s,
9H) 285(s 3H), °4.35 (s, 2H), 4.80 (s, 2H), 6.95

Pre?pia;r%r%r éqlééme%E»?-?ﬂ’-&?%g%rﬁg&ﬂ@@e‘*fﬁvﬁe?%n%ﬁéa@r% o
(+ve) (Method B): 492 (MtH)', Retention tine 4.4 mn
Th 'ﬂF‘gB’?’R&@"H was Brelpgred byltht)a/ In}eéhod of Preﬂargtudr] L % F%lrr}% ttl-rg?(thyl -3-
oxegbndarinid add ethgl éslte,r@ndqwmomnmtwmwlhwwmm@ d F
Hcl OO/FF

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

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

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

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

Preparation 19¢: [8-chloro-4-difluoromethoxy-2-isopropyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxy]acetic acid methyl ester



O OH Preparation 18a:
{3-[4-(4-chl oropyrazol -1-yl ) benzyl ] -4-di fl uor onet hoxy
WO.2p0%123984- 8- 15 f | uor oqui nol i n-5-yl oxy}acet i c PAdy@B2008/001201
met hyl ester A mixture of 49
{4-difl uoronethoxy-2-ethyl-8-fluoro-3-[4-(4,4,5,5-tet
The ditle tomppund3wad prepared by the method of Preparation 10c using [8-chloro-

di r F a2 0 cid
2 R R AR M DR TR PR RS i
medfyl estepamlichlarodiflacremetha®@3 g) and pyridine (3 nL) was
heated at 20 50 C for 116 hours. The m xture was
cooled to roomtenperature, diluted with water (10
5 MSriESH éne) GMethad B 16 (M+H), Reterdior tieet. 7 Mire conbi ned
extracts were washed with saturated aqueous sodi um
chloride solution, dried over magnesi um sul phate and
Pregaeatioaoncengd:at ed [8+cllermo-4-dilucrethethoxg-tisepropyl-3-(4-pyrazol-1-yi-

. si due by colum chromat ography
bew)ﬂ%@g@' 'yfg’éﬁafétﬁgacvﬂeth a mxture of cycl ohexane and
ethyl acetate 25 (1:0 to 7:3 by vol une) gavetitle

10 Th? %"g@:ﬁ&@% @%8 Fﬁﬁﬁ?%iﬁpgt&eﬁlﬁo%o%f?ﬁrga&m 1%§§Hn6 f@f@ﬂloroA-

dlfll?o:epmtra:xymmmbpyl -3-(4-pyrazol- 1-y|benzyl)qumolm-5 yloxylacetic acid

-chl oropyrazol - 1-yl ) benzyl ] - 4- di f| uor onet hoxy
meirivl %ﬁﬁ /I -8- 30 fluoroquinolin-5-yloxy}acetic acid WD

2008/ 122784 PCT/ GB2008/ 001201 48 The title compound
'H WFP ﬁé[?@f?,{ 8% B (d,Ne: BE 0GR 3. 55 GRATES 43 &, BHy'H d¥%s, 2n),

15 6.4ai(t, Qropyria, aIH),ls.yu Ydhenz gle] HA-18)f 6.86 (fo et THMy, BH)ETHEI(, J =

8.3 ',gi,—&r ?%}é/ég’ 8. gy%%%)?ﬁgt(i C =§°é H;E"Fﬁ)gw 72‘3@‘ NS 6 Hz,

1HJ,7,.86)(d=J .21 Hz, 1}2)H) 4.38 (s, 4. 88 (s 2H)

Ms‘;g%ivmi(rﬁgth%c}%sﬁ%%t&‘iy) Rege%’_é Him A)%@,?nmso (1, 3=

MS3 B5I Hve) tMbthod B$$025(M+]:I)‘I—Iﬂeteht|6l1 tihe, 4.4mif) VS: ESI
(+ve) (Method A): 506 (MtH)', Retention tine 12.1 mn
10 Exanpl e 19:

Exa®pteh| 200- 3-[#-(3 chioopyrazolyi-yl)tesayll-drlittugromethoxy2ethyl-8-

IR MARE o1y e e e

4- et hyl - 3- oxo- 2- (4- pyrazol - 1-yl benzyl ) pent anoi ¢ aci d
ethyl ester The titke conpound mprepared by the
met hod of Preparati ga_i |4 pEtduy|

20

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

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

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

MS: ESI (+ve) (Method B): 520 (M+H)*, Retention time 4.4 min
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oxopentanoi c acid ethyl ester and
1- (4- brononet hyl phenyl ) - 1H pyrazole. 20 Ms: ESI (+ve)

WO(20B%/H3@4B) : 315 (MrH)', Retention time 3.8 niRCT/GB2008/001201

Preparati on 19b: 50
[ 8-chl oro-2-isopropyl - 4- oxo- 3- (4- pyrazol -1 -yl benzyl) -
1, 4- di hydroqui nolin-5-yl oxy]acetic acid nethyl ester

bRl ik SRR B BAET B e

flueveqdinort-5yloxgatetic auitl 4- et hyl - 3- oxo- 2- (4- pyrazol -1 -
yl benzyl) pentanoic acid ethyl ester. Ms ESI (+ve)
(Method B): 466 (M+H)', Retention time 3.8 mn 30
The'rtitlp asoaipound 18s: prepared by the method of Preparation 1e using {3-[4-(3-

chl or o-4-di_fl yoronet ho 3- az
chpronrazgh Mo iiieE et bir 2 sabPR Mttogtinglh yiag fptc
acidhélh @sfer2784 PCT/ GB2008/ 001201 49 The title
conmpound was prepared by the nethod of Preparation
10c using [8-chl oro-

"H RMR lelmwhe)ﬂr? 48-(8-J(<7 A 23M),- 4,85 (RINZ Y M)HZ] 2H), 4.5 (8, 2H),
ui nol i n 0 c .aci er
4 8BRS S B e HE 7 () 7 A0y ST B 23 (0. 4 =88
Hz5a#), Addt, J =Fet RAtIH)N7 BB, 4HY, 7169 (1P 8leakz,@H)1849 (d, J =
418 chI or o- 4-di fl uor onet hoxy 2-isopropyl -3-(4-pyrazol -
§*I1 benzyl ) qui nol i n-5-yl oxy] acetic acid 10 The
MS: iIHGI ¢+&9 MeBd ANEDEIMRPET, Fbtdhitioh fithhe™ hath of

Preparation | e using [8-chloro-4-
di f1 uor omet hoxy- 2-i sopropyl - 3- (4- pyrazol - 1-yl benzyl ) q

Exdinpid | 215- [k dlﬂN&l%ﬁiﬁtlJGXﬁg*fl;lol[gﬂzt%f'i):rdpgt-gg@zayﬂzkliwmylbenzyl)
= m
q“&‘ci)'g'%&'“ﬂ#)”ﬁﬁagﬁ’( 2H), 15 6.44(t,J=2.1 Hz, 1

H, 6.74 (d, J = Hz,1|—|),6.86(t,J:75Hz,1
H, 7.15 (d, J =

8. 3Hz, 2H), 7. 55(d, J=8. 7. 6@3:8. 6Hz, 1 H),
772(d J =1.6 Hz, G“ 8, J=21Hz, 1 H
M5: ESI (+ve) (Met hod Ak ] ", Retention tine
13.3 mn M ESI (+v I\/b;hod B): 502 (MtH)*,

Retention time 4.4 20 Exanpl e 20:

{3-[4-(3-chl oropyra bH1 yl ) benzyl ] - 4-di f | uor onet hoxy

-2-ethyl-8- fluoroquinolin-5-yloxy}acetic acid F
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 ethyi ester.

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

Preparation 21b: [4-difluoromethoxy-8-flucro-2-isopropyl-3-(4-pyrazol-1-
yibenzyl)quinolin-5-yloxyjacetic 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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-/ 1V NN NOO /F TF 0 OH 25 Preparation

20a:

WO808/K2784- ch| or opyr azol - 1- yl ) benzyl | - 4- di f | uorf&EeRRILS/001201
-2-ethyl -8- fluoroquinolinds-yloxy}acetic acid nethyl
ester The title conpound was prepared by the nethod
of Preparation 18a using (4- 30

MSd"fE#I FTQ;JB_?@%%&%L %ggﬁ Q‘%'I-ixs]z:fellﬂbﬁtﬁ\e[ﬁ fffn 4. 5, 5-tetram
genzyl]qU|noI|n 5-yl oxy}acetic acid nmethyl ester and
c r . :
R Oau o o g S o
quiRGlin-SpRflacdieaeell. 50 Preparation 20b:
{3-[4-(3- chloropyrazol 1-yl) benzyl ] - 4-di f | uor omet hoxy

-2-ethyl-8- fluoroquinolin-5-yloxy}acetic acid 5 The
Thé|tttleec@npqnmmWasmepampabpdh@ynemed naft Resgaggtion 1e using [4-

dnflgér?)ﬁ}e AL -%f&o?ciﬁ ﬂpg%riyi' (ip&%&oﬂ ng?g lgglgln onmaf:etlc

acnﬂﬂﬁétnrpleeteul nol i n-5-yl oxy}acetic acid met hyl ester.
"H NVR (DMSO-d6): S 1.18 (t, J = 7.4 Hz, 3H), 2.85
(g, J =7.4 Hz, 2H), 4.38 (s, 2H), 10489(5,2H)
'H mm (COCI) 61.23 (ii Hzs 6.7 H, 6HJ, 0132 «ruidJH)] 44B(s62HD 4682—{3, 2H),

648 (4 = 502 T, B o) pofa £ e Tl B . S7sz . 714
(d, ()= 8.5 Az, ﬂ-l)ﬁ?JﬂB (. HH), |\755162 I{ifld £ 86z, (20t Fif?d (d.)J =506 Hz, 1H),
|ont|rre mn 15 Exa e 21:
75%4"231’@:)@? hoxy 8-fl uoro-2- |sopropylrm3 (4-pyrazol -
M&ﬁﬂlb&e}W&thodM) 86 (M+B) Y IRetgrtian dimeci2@imih F i N N N
E%I (+ve) (Method B): 486 (M+H)", Retention time 4.2 min.

Example 22: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(1-isopropyl-1H-pyrazol-3-
yl)benzyllquinolin-5-yloxy}acetic acid

& F
Je h
0~ "OH F

Preparation 22a:  1-isopropyl-3-(4,4,5,5-tetramethyi[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-dimethylformamide
(18 mL) at 0 °C, and the resulting mixture was stirred at room temperature for 1 hour.
The mixture was then cooled to 0 °C, treated with 2-iodopropane (0.4 mL) and stirred
at room temperature for 16 hours. The mixture was diluted with water (10 mL) and
concentrated to low bulk under reduced pressure. The residue was extracted with
ethyl acetate, and the combined extracts were washed with saturated aqueous
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O'OH TF 20 Preparation 21 a:

[ 8-fluoro-2-isopropyl - 4- oxo- 3- (4- pyrazol - 1-yl benzyl ) -
WO012088/123784y dr oqui nol i n-5-yl oxy] acetic acid net IﬂﬂT@EWéWOOlZ‘"

The title conpound was prefared by the nethod of

Preparation 1c using (3-am no-4- fluorophenoxy)acetic
sodigrn cchiarideysolutivheandathen étlfieﬁtdvpr nihgnesiud®- §ulfatey ITeodoient was

el RS BS0) B Sl B Bl o s ()
Preparation 21 b: [4 di f | uoronet hoxy- 8- f
Prepagne, 225 Phaieroge é%Feiﬁ@-lﬂ%f&u%a%?-39-&%{%910%'5 rypyrazold

yl)Bemeylquinalin Seyipotaudtivasidpr epar ed by the net hod of
Preparation 10c using [8-fluoro-2-

i sopropyl - 4- oxo- 3- (4- pyrazol - 1-yl benzyl ) -1, 4- di hydr oq
A Uimigluren- Sefy| ¢3-4- ama’(obenml) -4 diflre tdmethegi2ethglrgifluoroquinolin-5-

vioRGaseBo 368 TR 1oa: QS By Vbl s g tgramagytt 32
diokAidrblan-2Re)- e pyaizole (047 Jy)nitetrdkisipiphetyiphospibe)palljdiu (0)
bl o thmstytompride 40-37Bh) 80 20 A%RPUS. SBE GRipgnate
solago 0.2 Enu;q was tHelatecbby iorywaeeirradiation dt T4k G farl @minutes. The
mnggrgrs)ﬁ%c?oﬁads [ﬂp Blageed b%\ér%;gggﬁw B9 o2 abdifRAERE.6 W adueous
hydruaﬁlono?abiﬁomlamd aﬁd (temyaxaacted Iwith lethyk \acpiate. nthe colbined

ext\{ ‘g%%%acet I necbwglf'l {TE %‘Eé aqgegtésr E#\R r%%hhw‘? %ﬁ) %n}# over

ma@nSﬂuisulf&té) and &1e4l=n40c(ﬁcentiated AinReHreduteddpresdurts Ruditicatidn of

the, rasldgé by greé)ar_ﬂwe é(’;:geﬁ‘s%p% ?—ﬁﬁL({g%e tﬁ@%@p}ah& 50 51 “%é)

H, 7.71 (d, = , I—I),786(d J =
{9

ifinlplp 4, 857 ‘ﬁ“se"'vs%sﬁ? o= %"”6%*%“43“’8#4@“’-

7.5488, ZHjH)35, (sREH)amtSO)(mt1l-m)e4za12(sn2h‘l) 6E593(¢Ue= 23:Hz, 1H), 6.96
4-d th r

(od T 55, BRI TH0 49 B Pk abb LG ST IR P8V o, o

= &g, W.@BzFH), 788 (d, J=8/8 Hz, 2H), 776 (d J= 23 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-cyclopropylpyrazol-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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O OyF OOH TF Preparation 22a: 1
-i sopropyl -3-(4,4,5,5-tetranet hyl [ 1, 3, 2] di oxabor ol an-
WOR008/1221844 pyrazol e 25 PCT/GB2048/001201
3-(4,4,5,5-Tetranet hyl [ 1, 332] di oxabor ol an-2-yl) - 1H py
razole (0.52 g) was added to a stirred suspension of
A smﬁiumrm hyidr [ 4idiflGRnfdthoxy@-dthylB-0Bo-g)[4i(44,5,5-tetramethyl[1,3,2]

e 2 e a5 YRy Per, Ao oy Rl (g @) gpaom

perﬂodﬁﬂ#ﬂ 7 nga?mﬁmew scetate (046g)cacEtat (23 rAL)Cand water it mL)

we b 2l (Bt FOTPeruirolof &7 b e i es o fiarfeB t tow

bulkM ddaewaé@iceelﬁreaéurb and the qasidnd naisediluter Witty watek and then
e residue was ex

extRUIS0 W LRI REBIALs o he, samPIIET CoXvEF RO B FpsHerc Wi saturated
aquEsbBB e Sodiiirh h chiBlitd adodiond ukieds oVP ARQGBEGIARAT8diphate and then

et i i R A P,

renoved under reduced pressure to afford t|tIe

MS{ %égf g@%ﬁé?ﬁb%“i%?ﬁﬁhggen?m ﬁ?‘&‘*:? f"lP (1-i sopropyl

-1 H pyrazol 3- 5 yl)benzyl ] qui nolin-5-yl oxy}acetic
cid A mx
PrapaI N, RS bl G IR RRY IPYSEB L YIRSTAYIb 4 SiTproraethoxy R i
afﬂdioﬁginbm-éylwcy}awﬁm mettgtesteret hyl ester (0.05 g),
1-isopropyl-3-(4,4,5 5-tetranmethyl [1, 3, 2]
di oxabor ol an-2-yl)-1H pyrazole (0.047 g),

A tiiitarel SOt I(pnemﬁlmmﬁ@hm}maiﬂymnwm(m-metho@-%xoethoxy)

i ybinei o S GRE e 10 o), Firbg Blferi EplraRg 1047 o)

cum’bﬁs avexte (0.078d) agai pyridite MGLpNésnheaiedmmrl %&for?ﬂehours The
t t
ol S8 SO OB SRR b e 1 L

with Gathti mtdeh@mommantthm eakiyed anibtsatwateuhequeous
onbi.ned tracts. u
so@léral nda 8‘12"(1 daeget#\fer\/}@%éh Gl mo§g|Pﬁ% 5@& % Q&EQHﬁated
undarl rfeau@adapn@ssdrenpummhm ohthedresidde royr @dmue@hp:rmgggraehy on
ur| P
st g, oWt e A PifigRhe RN RR| giBate (10 to 79 by
volbivig) gMed@)npandaawaletgreeheﬂ(ﬂQﬁigk 3H), 1.42 (d J
= 6.7 Hz, 6H, 2.84 (q, J = 7.5 Hz, 2H), 4.35 (s,
2H) , 450(m1H) 4.81 (s, 2H),659(d J = 2.3 Hz,
MSE S| (8/e) Method BcB26IMHY', Reteaption ime 45 @n 7. 09 (d, J
:83Hz,2H) 743(tJ:75Hz 1H),751(de
8.9, 10.0 Hz, 1H), 7.68 (d, 3 Hz, 2H), 76
Pre(pa,raubni’sg {3-[|4|z(4-cyclppropylpyrazol -1- yl)benzyt] -4- dlfluoromethoxy -2-ethyl-8-

fluoroquinolin-5-yloxy}acetic acid

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

'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)
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M5: ESI (+ve) (Method A): 514 (M+H)', Retention tinme

11.7 mn NS ESI (+ve) (Method B): 514 ( MtH)*,
WORSOE2T®N time 4.2 min 25 Exanple 23: PCT/GB2008/001201

{3-[4-(4-cycl opropyl pyrazoft 1-yl ) benzyl]-4-difl uorone

t hoxy-2-ethyl - 8-fluoroquinolin-5-yloxy)acetic acid F
MSNESN(+ve) (MéthoADS B (MFH)'ORetérntion Bmeddrmiron 23a:

s’ 5 el Moo B PR, ettt s B9 o e
WO 2008/ 122784 PCT/ GB2008/ 001201 53 A m xture of

Exbiiplh | 241 (T 8FdthBky 6 sty d-HBbRs-314- edpfopybibBton1-

yl)berzyilqoinoliass-PAoxyacetie aeidqui nol i n- 5-yl oxy}acetic acid
met hyl ester (0.89 g), sodium periodate (1.7 g),
anmoni um acetate (0.46 g), acetone (23 nL) and water
(11 m-) was stirred at rgomtepperature for 41
hours. The m xture QIC e piy gt to low 5 bul k
under reduced press residue was dil uted
with water and then w th ethyl acetate.
The conbi ned extract€ wlrefwashed with saturated
aqueous sodi um chl g&j de swol ution, dried over
magnesi um sul phate° aftd then concentrated under
reduced pressure to afford title conmpound (0.70g). 10
Pre%%‘@tiﬁ%ln %S;I{%Mﬁ%%%%\?ﬁ?dxyé@éhﬁwl oro-S-F[ag-t(f-%tob%yﬁﬂ'lﬁEzol-l-
yl)Hedz}fquindlicBolioxytacesid agid amthyl &stel ) benzyl ] - 4- di f | uor one
t hoxy-2-ethyl - 8-fluoroquinolin-5-yl oxy}acetic acid
net hyl ester 15 A mixture of
Thé 4itlé [compiolihdl svas nre pareyt -1~ the hpéthBd fof (Ryeparstiqro 2 3te Lking W(4-([4-
2= 0x0et ho ' ENs 3= '
aindaRieto e R sl o BMRRG RSy
phenyf)borosicacet artd2-s0p@pR- t)-inidazqle.r i di ne (3 nL) was
heated at 40 C for 24 hours. The m xture was cool ed
to roomtenperature, diluted with water (10 m-) and
MS2 ESI e (Method B): 2B\ M+Hii'e RatantioTlime@ohtmimed extracts
were washed with saturated aqueous 20 sodi um chl ori de

solution, dried over nmagnesi um sul phate and then
Preparationt r 8¢zd {4rdiffueromethoy-@-¢hy Ssilyaso-3ibdn(2-isopeapylimidazol-1-

| due ghr omat ography on silica gel,
V“%%“%Y'f‘ﬁ’@%“?ﬁ%’fﬁ@iﬁﬁ?‘éaof cycl ohexane and et hyl
acetate (1:0 to 7:3 by
The title compound was prepared by the method of Preparation 1e using {4-

difluoromethoxy-2-ethyi-8-fluoro-3-[4-(2-isopropylimidazol-1-yl)benzyljquinolin-5-

yloxy}acetic acid methy! ester.

'H NMR (DMSO-d8): § 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), 719 (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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vol une) gave title conpound as pale green oil (0.09
g). 25 Ms: ESI (+ve) (Method B): 526 (M+H)',
WORGOI2278Nn time 4.5 mn Preparation 23c: PCT/GB2008/001201
{3-[4-(4-cycl opropyl pyrazo$s 1-yl ) benzyl ] - 4-di fl uor one
t hoxy-2-ethyl -8- fluoroquinolin-5-yloxy}acetic acid
30 The title conpound was prepared by the nethod of
Preparation le using {3-[4-(4-
cycl opropyl pyrazol -1 -yl )benzyl]-4-dt'fl uor omet hoxy- 2-e
thyI-8 fluoroquinolim-5-10 y} age{ic acid nethyl
ester 'H NVR ( DMSO- dg).: #2H), 0.84 (m 2H),
1.17 (t, J =7.4 Hz (m 35 1H), 2.86 (q,
J =7.4 H, 2H), 4.3§°(S Z4.88 (s, 2H), 7.00
(dd, J = 3.5, 8.7 0 IDJ:P,,F 7.16 (d, J = 8.3 Hz, 2H),
7.32 (t, J =75 Hz J1H), &#.50 (m 2H), 7.67 (d, J =
8.3 Hz, 2H), 8.1&°($" 1 H WD 2008/122784
PCT/ GB2008/ 001201 54 I\/S ESI (+ve) (I\/Iet hod A): 512
(MtH)', Retention tine &, r%e
Prepegationd289:: {%&(%MhpropyM%H-&Bpwwﬁw'f ofgriethoxy-2-ethyl-
- - ic acid methyl ester
f:?é%ggpﬁt%ég& ggtyc% eth yy 8-fluoro-3-[4-(2-isopropyl
i m dazol -1- 5 yl)benzyl]quinolin-5-yloxy}acetic acid

Th%: title '}ﬂ\lpoﬁh sF refh .le @%%éﬁhb@%f 2i:“l'éparatu)n 23b usmg ﬁ4-{[4-
dor omet 1 ox - 2- | -8-fl uoro- 3- i sopro B){}
d

dlﬂumomrmxvil ethy- %vilq%%ﬁz(%wejmw& P%pem%{sw}oae el
javas prepared by the
A P S S oW
di fl uor onet hoxy- 2- et hyl - 8-fl uor o- 5- ( 2- nEthoxy 2- oxoet
MBS ] i) (Méthﬂd B): %zhr(m.m* Retdign k203 @M ¢ acid and
2-1sopropyl -1H 1 m dazole. 15 Ms: ESI (+ve) (Method
B) 528 (MtH)', Retention tinme 2.7 mn Preparation

?atlon 25b: {3- [4 (3- cyclopropylp razol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-

-di fl uoronet h oxﬁ\{f‘z - 8-fluoro-3-[4-(2-isopropyl
Bfﬂ‘JH{QS‘HE‘BF"' -ylaxylage ?‘F¥qw nol i n-5-yl oxy}acetic acid 20

The title compound was prepared by the method of Preparation te using {3-{4-(3-
cyclopropylpyrazoi-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-8-flucroguinotin-5-ytoxy}
acetic acid methyl ester.

'H NMR (DMSO-d6): § 0.70 (m, 2H), 0.0 (m 2H), 1.17 {t, J = 7.4 Hz, 3H), 1.95 (m,
1H), 2.86 (g, 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-cyclopropyipyrazol-1-yl)benzyl]-4-difluoromethoxy-2-ethyl-
8-fluorogquinolin-5-yloxy}acetic acid
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The title conpound was prepared by the nethod of
Preparation 1 e using {4-

WOR0P4/ 12878 met hoxy- 2- et hyl - 8- f | uor o- 3- [ 4- ( 2- i sofiCdpyPIA001201

dazol - 1-yl ) benzyl ] qui nol i n35- yl oxy) acetic acid

met hyl ester. 25 "H NVR (DMSO-d6): 8 1.08 (d, J = 6.7
Hz, 6H), 1.18 (t, J = 7.3 Hz, . 2.80 (m 31-1),
4.42 (s, 2H), 4.89 (s; 2H), 6.% s, 1 H, 7.00
(dd, J = 3.7, 8.9 He, 71000 J =

H, 7.25 (d, J = 8. , H),29N(t, J

H . 7.33 (d, J = 8. 5NHZENZ2HY 7. ,
10.1 Hz, 1 H WS E;f( ye)F (Method A): 5

Retention time 7.2 nin 3Q Ms: ESI (+ve) (Met

514 (M+tH)', Retent®®OnoHine 2.6 m n Exanpl e 25:

{3-[4-(3-cycl opropyl pyrazol -1-yl )benzyl]-4-difl uorone

t hoxy-2-ethyl - 8-fl uoroqui noiin-5-yloxy}acetic acid
Prép@r:tion 8282 2 (R M-BEYLIGBRPYRYGRoR O-¢)beriylF41diflucromethoxy-2-ethyl-

\ 1 /.1 O E [ 25a:
84'{’%%&'—"?%’39’9%?8‘@?0%ﬁgﬁﬁ 8@3{/?; Ibgﬂzyi ?- 4-di fl uorone
t hoxy-2-ethyl- 5 8-fluoroquinolin-5-yloxy}acetic acid
't hyl t T ' :
ThE TR SaTERUR b ibbdsT S5 PRGN g SRaRG 28 kG (o-(s-
diﬂﬂd)tbmwroxm_ ld_étbww—fmom-l byzq?ethww-oxﬁttg%?)ﬁﬂ:wg;yﬁlﬁlg@t
0 ui ng - 3=
Ph@@%’ﬁ’%@&ﬁt&ﬁ’b‘%}ﬁé@"&.h"i’@ * ESI (+ve) (Method
B):.526 (MtH)', Retention tine 4.5 mn Preparation
M%% &f"(aéi"é?}'é?%BF&EWWF&} (F)‘e}ei\_tiw fig'gntlz'f/wq 4-di fl uor one
t hoxy-2-ethyl - 8-fluoroquinolin-5-yloxy}acetic acid
15 The tit ; fr3-14-(5-
Thle_)?lgg ac?;gﬁa:os{\]& lv};ag [ﬁs?(?ﬂrf]%g? g@f’tﬂg r(@@?t%@ s P’Yeﬂa%toﬂ%& 9§In§’ (3-[4-(5
cyatoprboyimysazdl-1 ) bewstyll4-giflydremettioxy-2-elhyil-Biomayinetinp-yioxy}
acétoAc'icﬁmHhVPés‘P&yi nol i n-5-yl oxy} acetic acid nethyl
ester.

'"H NMR (DMSO-d6): 8 0.67 (m, 2H), 0.91 (m, 2H), 1.18 (t, J = 7.4 Hz, 3H), 1.79 (m,
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,
N O
0
7 A
° %Y
E

L

Preparation 27a: {3-[4-(5-cyclopropylisoxazol-4-yl)benzyl}-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid methyl ester

F

07 "OH
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20 1H NVR (DMBO-d6): 6 0.70 (m 2H), 0.90 (m 2H),
1.17 (t, J = 7.4 Hz, 3H), 1.95 (m 1 H), 2.86 (q, J
WO2008/ 2184, 2H), 4.36 (s, 2H), 4.89 (s, 2H), GPEGIQWOO%OOHOI
=2.5H, 1H, 7.01 (dd,57 = 3.7, 8.8 Hz, 1 H),
7.16 (d, J = 8.6 Hz, 2H) 7.30 (t, J =75 Hz, 1 H),
7.51 (m 1 H, 7.60 (d, J = 8.6 Hz, 2H), 8.24 (d,

N N WEERI R T T
quiﬁaﬁ-ﬁw?yl}w?morﬁmc: acitt (0.15 )N 4E)ramnp+&63®®propyhzoxazole
B e e
hydPQ‘l;:é’rDe&bbﬁéﬁaa M@)?Bﬁﬁiﬁieﬂﬁikﬂ&hané(ﬂ B mL) bhd /watm\(o 4mL)
wag heelpe 8 85 245 & Sl 186 ioon yes cpsiot. t. o egpsrare
dilutéD with &*aeérk(sl mi)8 nélitralised) by tied Addifiony bfok O M agueausdwidibchloric
aciﬂgbﬂﬁlan g‘f %Q?ﬂﬁ?ﬁ% ta{:]ttelge tﬁlﬁgﬁ)ﬂ gﬁx@ﬁﬁnerc%ﬂﬁ)rr%% QXraquNere
waﬁhéd With mm]lirht@dyaéheeuhydod&rrf Ict:llorlde Solutione ttiek pver- tmgeeswm
sulgaty AP gPe ittt lnglt teouBef TRaskiR Plfcai6h by i residue
by BblurriméhrérivhiidytaphiReinesiidaogel | elotingwith @i mixithe of icy¢lehexane and
eth&lgqr%galf? gl:%ﬁo_s Z%Eb%pv%[u%je)bg\éwte nt?e gc?rﬁggqudoafs zf Eo?&ﬂfe@& bff ib.é:? g).

cycl opropyl pyrazol - 1-yl ) benzyl ] - 4- di f | uor onet hoxy- 2-e

d hyl
Mé?ﬁuweigﬁat‘wﬁhk&%@ﬂs@*yé%@@%ﬂ%? Gy ”St 61 (m
1.18 (t, J = 7.4 Hz, 3H), 179(m 1 H, 2.88

Prefp%’rat j)n_2'%) ésﬁg-(s i%proeﬂ%%‘asz%g Wlaen%ylig_}ﬁﬁ:g %F%?oﬁy Qgthyl

8-fidbroquindBn-6djjoxylacetic &citiz, 2H), 7.29 ( t, J = 75 Hz,
H),748(dJ-16Hz 1H),754(m3H)20|\/B
ESI (+ve) (Method A): 512 (+H)', Retention tine 11.4
Thaititle Boenpolied ¥Vas prepared by the method of Preparation 1e using {3-[4-(5-

i e n ad ﬁé@ﬁ@ﬁ%ﬁ 44 3P thorabinbir EH )

acetic acid methyl ester

'H NMR (DMSO-d6): 5 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 = 8.2 Hz, 2H), 7.29 {t, J = 75 Hz, 1H), 7.51 (m, 3H), 8.77 (s, 1H)

MS: ES! (+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)benzyi]-8-fluoro-4-
methylquinolin-5-yloxy}acetic acid
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FN O OO /F OOHTF 25 Preparation 27a:
{3-[4-(5-cycl opropyl i soxazol - 4-yl ) benzyl ]-4-difl uorom
WOR0B#132783- et hyl - 8- f | uor oqui nol i n- 5- yl oxy} aceth(d/@B3048/001201
met hyl ester WO 2008/ 122783 PCT/ GB2008/ 001201 57 A
m xture of
(4-{[ 4-di fl uoronet hoxy- 2¢
2- oxoet hoxy) qui noli n-3
acid (0.15 g), 4-brono-

g)’ . . QO
[1, 1" -bi s(di phenyl phos

um (0.027 g), sodium

was heated at 85 C for 2 houPs A The m xture was

cooled to roomtenperature, diluted with water (5
m.), neutralised by the addition of 1.0 M aqueous

Praghe oS e T (PSR op Ry ik aBufl BB S orebuy
esté@gshed wi th saturated aqueous sodi um chl ori de

solution, dried over nagnesium 10 sul phate and t hen
concentrat ed under reduced pressure. Purification of

Thé hitler @Phpbuad Was paipared by thermialsd ph Preparatidni tta geing 1-(4-

eluting with a mxture of cyclohexane and . ety g
orogavafde e 4 2 Smestgropen i R SoretfpRury i At fiterebuty
estarcolourless oil (0.03 g). Ms: ESI (+ve) (Method B):

527 (MtH)', Retention tinme 4.5 mn 15 Preparation

27Db:

M B9 4 (MpBbo B) gl (Mabl 3 Raltertion tijeeh yriid - 4- di f | uor om

et hoxy-2-ethyl - 8-fl uoroqui nolin-5-yloxy}acetic acid

The title conpound was prepared by the nethod of
Prdpaeaminal s r2-[Ue2issdimgtHyropietybibe@syl]- N-(2-fluoro-5-hydroxyphenyl)-3-

| opr ppyl i soxazol -4-yl)benzyl]-4-difl uoronet hoxy- 2-
OX@%{%W’&E?%)I uor oqui nol i n-5-yl oxy} acetic acid nethyl
ester 1H NV\R (DVMSO-d6): 8 0.98 (m 2H), 1.08 (m 2H),

ok f syl o) e B gbond Bpsff 2 e
dinfettlylpbpiongl)@nz@]-9-ckathiobtyrie afid F-targbytyll ester g J-pmino-4-

ﬂu%r%e 29 (t, J =75 H, 1 H, 7.51 (m 3H), 8.77 (s,
: ESI (+ve) (Method A): 513 (MrH)', Retention
time 12.3 mn

MS: ESI (+ve) (Method B): 386 (M+H)*, Retention time 3.4 min

et hyl - 8-fl uor o- 5- ( 2- net hoxy-

AQpfopyl i soxazole (0.24
ocene] di chl or opal | adi

carbonate (0.082 g),
water (0.4 m-)

Preparation 28c: 3-[4-(2,2-dimethylpropionyl)benzyl]-8-fluoro-5-hydroxy-4-methyl-1H-
quinclin-2-one

The title compound was prepared by the method of Preparation 11¢ using 2-[4-(2,2-
dimethylpropionyl)benzyl]-N—(2-fluoro-5-hydroxyphenyl)-S-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-oxo-1,2-
dihydroquinolin-5-yloxy}acetic acid methyl ester
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M5: ESI (+ve) (Method B): 513 (MtH)', Retention tine
4.2 mn Exanple 28:
WO 208[1227840r omet hoxy- 3- [ 4- (2, 2- di met hyl pr opi onylGT#eBAY$/001201
]-8-fluoro-4- 30 nethyl qui lin-5-yloxy}acetic acid
WD 2008/ 122784 PCT/ GB2008/ 001201 58 F NOH
Théritie gampbumn w%Baprepared by the method of Preparation 7a using 3-[4-(2,2-

 2-]4- 'nIbnz -3 [ yric
arsgthiproPiopyfbafy i BeREs FoReE PRt A0 © ana
bramicizaticaci® ynetig estet.hod of Preparation 1la using 1-(4-
br ononet hyl phenyl ) - 2, 2- di net hyl pr opan- 1- one and
3-oxot hiobutyric acid S-tert-butyl ester 10 Ms: ESI
MS: B8t J+velbndd B): 4404M+HYt IRetentiBatinet3.dmini ne 4.4 nin
Preparati on 28b:
2-[4-(2, 2-di met hyl propi onyl ) benryl ] -
Prép%rrétldno 28eb - (aydifYornethoyy-3- {3(2 mmwmnwpmmmﬁ)t%ﬂh&fluoro-4-

I th t hod of
SRS R B Ra R L P €
d|nethylproplonyl)benzyl] 3- oxothlobutyric acid
t - but t I
gty i P or BBBEEIBRT0C gl B o2
dwﬁ@tﬁylpr&ﬁloﬁwmtﬁ] B¢l00|2>84;methyl-2 oxo|1] 2-(81|h¥c|jroqumoI:5n ?1 ylgxy}acetlc ‘
|on benz uor o r ox
ac:dL{L?}éy% 1erfn$|_cnlé[§fdf{@$ Tze title corrpoung Wasy
prepared by the nethod of Prepar ation 11 c using
-14-(2,2- 25 . o .
M%iéﬁil('l(ﬁ‘ﬂﬂ) @Y‘S%’PB BR1 4904dMA)7: Retqrsiop Nms 48 B¥y dr oxypheny!
) - 3-oxobutyram de. Ms: ESI (+ve) (Method B): 368
V- t t P
Pravgrgier 28 SRR 2 LR Eop iR av kg thoro-+
mdthy&qtﬁkmmélﬁ y’r]axﬁé)ceﬂnclamdr oqui nol i n-5-yl oxy] acetic acid
met hyl ester WD 2008/ 122784 PCT/ GB2008/ 001201 59 The

title conpound was prepared by the nethod of
ThEr tijsacampound’ avass prega®d| By (the 2nethod of Preparation 1e using (2-

d|ﬂ(1]|1I neniﬁge(q{&r*@[—@%ﬁ%ﬁ%ﬁﬁ@%éwr@l)bh”ﬂm% ﬁud?éf-grrﬂéﬂ‘lyléu%ﬁmyl

yloxy}acetic 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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bronmpacetic acid nmethyl ester. 5 Ms: ESI (+ve)
(Method B): 440 (MtH)', Retention tine 3.7 mn

WORe 2284 on 28e: PCT/GB2008/001201
{2-di fl uoromet hoxy- 3-[ 4- (2¢®- di net hyl propi onyl ) benzyl
]-8-fluoro-4- nethyl quinolin-5-yloxy}acetic acid
met hyl ester 10 The titl¥ conpound was prepared by
t he nmethod of PreparatioR n,%i?ng {3-[4-(2, 2-
di met hyl propi onyl ) benz i ro- 4- met hyl - 2- oxo-1, 2
- di hydr oqui nol i n- 5- onxy;ac-tlc acid nethyl ester

¢ SI (+ve) (Method B):

and chl orodi f| uor onet hﬂf
490 (MrH)', Retention#yge 4 15 Preparation

28f:
{2-di fl uoronet hoxy-3-[4-(2, 2-dripet hyl propi onyl ) benzyl
]-8-fluoro-4- nethyl quinolin-%fyl oxy}acetic acid The
title conpound was prepared by the nethod of
Preparation le using (2- 20
Préﬁﬁfrétibﬁréyieéjﬂ%bﬁn%ﬂeﬂz\fl)zs%x&hfé%@ﬁb REIAIE-RAbuRes®y| | - 8
-fluoro-4-net hyl qui nol'i n-5- yloxy}acetic acid nethyl
ester. "H NWVR (DVMSO-d6): 1.24 (s, 9H), 2.88 (s, 3H),

Thé itld cénﬁfogrw waé I?E%afe% byzh% mé&th88 of We_yaﬂaﬂon 13a81snr% Bbromo-

4- tgorsomgtmlmﬂzenf aad 3—9*%@0%9’"‘330'9Q‘feﬂﬂ?um ﬁé‘ef 2H), 7.85
(t J =72 Hz, 1 H M ESl (+ve) (Method A): 476
", Retention tine mn Ms: ESI (+ve)
MS(Iﬁﬁ'Iﬁﬂ@) Bylethag B): (ﬁWﬂ)tlon tﬁéﬁt‘éﬁman time 4.2 nin
Exanpl e 29:

{8-chl oro-2-di fl uoronmet hoxy- 4 4 I&g—l— razol
Prprgon by 214-broRPRGTIL I ALcB g8 Bty e ec i oy amice
2008/ 122784 PCT/ GBZOOS/ 001201 60 a HOF TF O OCOH N
-N Preparation 29a 4 2.4
The.itle. GRTOARBENYZA PEBAESEh Pt (RIPPd of Erepasationy 11, ysipp 24
brdsdtRinzyl)-HaRothidbli§ric abia B Rgk-tvitd este pad Scntio-dioblonegHend.

of Preparation 11 a using 1 -brono-
4- br ononet hyl benzene and 3- oxot hi obutyric acid

MSSES? ($ve) iMEiho8 B):€397 (M+H)*, Retention time 3.4 min

Preparation 29¢c: 3-(4-bromobenzyl)-8-chloro-5-hydroxy-4-methyl-1H-quinolin-2-one

The title compound was prepared by the method of Preparation 11c¢ using 2-(4-
bromobenzyl)-N-(2-chloro-5-hydroxyphenyl)-3-oxobutyramide.

MS: ESI (+ve) (Method B): 379 (M+H)*, Retention time 3.6 min

Preparation 29d: {3-(4-bromobenzyl)-8-chlorc-4-methyl-2-0xo-1,2-dihydroquinolin-5-
yloxylacetic acid fert-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
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M5: ESI (+ve) (Method B): Retention tinme 4.4 mn 10
Preparati on 29b:

WOoR0p#(12378nobenzyl ) - N- ( 2- chl or o- 5- hydr oxypheny |BCTAGB08§001201
utyramide The title conpothd was prepared by the
met hod of Preparation 11 b using 2-(4-
br onobenzyl ) - 3- oxot hi obutyric acid S-tert-butyl ester

g GRS i APy Srebpag

ylo®¢lacetic acid tert-butyl ester
3-(4-bronobenzyl ) - 8-chl or o- 5- hydr oxy- 4- net hyl - 1H- qui n
olin-2=one The title conmpound was prepared by the
Therditlh cobmpouRd epas preparediby thes meghad ol Prep@ration 10¢ using [3-(4-

- ols] - Lo} u a tart.

onch BB s bl RS P A RIBBIRRRS o B b
butyl esterZard chilotoditflegramathaoe. 29d:

[ 3- (4- bronobenzyl ) - 8- chl or o- 4- net hyl - 2- oxo- 1, 2- di hydr

oqui nolin-5- 25 yloxy]acetic acid tert--butyl ester
MSTIES! (+wel) éVethop B de-H)T, Eedandion tignet e miet hod of

Preparation 7a using 3-(4-

br omobenzyl ) - 8- chl or 0- 5- hydr oxy- 4- net hyl -1
Préparationo 28h- B-cherosddiflboromethosy-demetbileB-[4- @ Hepytsaaol-4-yhbenzyl]

.30 y S Met hod B): 493 (M+H)
ek oA & e o 2009) 100784 - )
PCT/ GB2008/ 001201 61 Preparation 29e:

(A _a. _ o di : )
. e atieRBE S bisp et 0 i frcthdd S°pAPRfatiYocb BadNa-(s
bramabeazylpassblonat 2wifkiopamegtbexyet-mgthvigquinalintdadoxylacetic  acid  tert-

; . e
bufyl SRS 4 Z;&?slz:'ogé:-g-#?dﬁ% .

onoben or o- 4- et hyl - 2- oxo- 1, 2- di hydr oqui no
lin-5-yloxy]acetic acid tert- butyl ester and

NSOt 288100 51 5 (98NS 0 D= g5 40
7108 doh = Bk-bHz. 2K 7 d8r b Bz, LHICTRG 0.3 5 BB IRt J =
- b,?g_ ui PR oxy}acetic acid The title
72?5%1’1%‘3%' vﬁgk'p}ﬁbgg'gg “ﬂé?m rrﬁ hod of Preparation
MR ES| (rsie) Mpthod A): 47 (M+ *, Retention time 11.0 min
br onobenzyl ) - 8- chl or o- 2-di f| uor onret hoxy- 4- net hyl qui no
l'in-5-yloxy]lacetic acid tert- butyl ester and
Exgmplg o] 3:4- Blwe-zacﬂﬂﬂ?ronntm-?%ﬁzs‘dwwﬂt‘é‘bP\!@,Z°"3'V')
mﬁ%—&%éﬁy@incﬂﬂs-yﬂ:ﬁﬁ&ﬁc adld. 6.98 (d, J = 8.5 Hz,

7.10(d, J=8. 4Hz, 2H), 7. 48(d, J=8. 4Hz, 2H), 7. 78(d, J=8. 5
Hz, 1H), 7. 90(t, J= o

Preparation 30a: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl-1H-pyrazol-3-
yl)benzyl]-4-methylquinolin-5-yloxy}acetic acid tert-butyl ester
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20 72 Hz, 1 H), 7.96 (br s, 1 H, 13.01 (br s, 1 H).
M5. ESI (+ve) (Method A): 474 (MtH)', Retention tine
{8-chl oro-2-difl uoromet hox$ 3-[ 4- (1-i sopropyl - 1H pyra
zol -3-yl) benzyl]-4-nethyl qui nolin-5-yloxy}acetic
Theditld @Bnpound| v@is prepared byott@Omethod of Preppeatiani 29b ggeg [3-(4-

brﬁopb%ﬁ%@%? L él’opd b I HRBAITRHASKYA-Riekiiduicin SRR Hcetc acid  tert-
butyl ) stery| pad- ntisoptapyi-Bét.#i5.Sieyrameltyi t.8t2ldjoxaborolan-2-yl)-1H-
py%g&%‘hblﬂ yl ester 30 WO 2008/ 122784 PCT/ GB2008/ 001201

e title conpound was prepared by the nmethod of
Preparation 22b using [ 3-(4-

I di - met hyl qui no

qu E%?gt{&%@ﬁél}lgigf@ﬁégk Je gie{téh?é {ﬁﬁte er and ah

1- |sopropyl 3-(4,4,5, 5- tetranEthyI[l 3 2] di oxabor ol an

razQl ; +V a7

Precpiion Bl ;R Frorg Ryl EEA A FhRBpR! i Bffszol
yl)l{e&zglﬂ}honethﬂqmntﬁllnbﬁyylonﬁateﬂcwcm [4-(1-isopropyl-1H pyra

zol -3- yl)benzyl]-4-nmethyl qui nolin-5-yl oxy}acetic

acid 10 A solution of
A qdbstioh| abr{8-cBlod)- 2-Idtihmmmmth@wyﬁ B-(14is¢ropyd-d prpypgdol-8r¢ oenzyl]-4-

el AR RO 8 7 o
waé Rreated withwh® Mr aqu@dswsddunl ?@deuiqusﬂutmns (64 L), and the
resﬂ;}fﬂ{; %lxﬂﬁm%%ugt’irrpéea ’ &P &?% g&rﬁpgﬁ e?g £ 16 rlﬁ)ﬂ“ ilg@ %r(m)iﬁtrure was
nedftfedised ky theeadaition b6 1 meMtaqaeo@emycmchtqme agidciolution (@64 1010 and
the hc%ﬁU%lgtézeedjn%fr?cﬁ? 9%5 rr(.?s‘éb%u ﬁgpdrugﬁ‘ of Qne%smla b Bfkparative
reverae-phasatHRAWE @ﬁvetth@tm%mrdmwsm \elpmsnhd (@051 g).

'H NMR (DMSO-dé): & 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, tH), 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 (+ve) {(Method B): 516 (M+H)*, Retention time 4.3 min

Example 31: {8-chloro-2-difluoromethoxy-3-[4-(1-isopropyl-1H-pyrazol-4-yl)
benzyl]-4-methylquinolin-5-yloxy}acetic acid
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rever se- phase HPLC gave the title c
solid (0.051 g). 1H NMR (DMSO- d6):
woHpos/fidyge 2. 86 (s, 3H), 4.16 (s, 2H), 4.45 ( mPCT2GBZ008/001201
H, 4.81 (s, 2H), 6.55 (d,63) = 2.5 Hz, 1 H), 6.94 (d,
J =87H, 1H, 7.10 (d, J = 8.4 Hz, 2H), 7.63 (d,
Preparatdn4 Hda: 2H[8- cﬁlor’blz-dmluorﬂxmttmxs 34;(14sagyopyF 1Rpy(arol-4-yl)

verey e RUHBRR Pl e el 8r, e s 5

M5: ESI (+ve) (Method B): 516 (MrH)*, Retention tine

g i elhesad TR BlsParel o . Tethed, o Pepsration 229, psing [3-(4-
brozmibeﬁzgl)-a-chbmﬁ-yiif[heﬂ:mﬁlhdxy#@meﬂ’qlqunoﬁnﬂm}mem i acid tert-

cid i N F,.F O
b”@cw%%ﬁoo%?“go 1Yi5pPrapy- ‘bﬂéﬁr Ak gﬁ%%ﬁ‘ﬁé’%@%’fﬁ‘y!} 1H
pyrafoléuor onet hoxy- 3-[ 4- (1-i sopropyl - 1 H pyrazol -4-yl)
benzyl ] - 4- met hyl qui nol i n-5-yl oxy}acetic acid
tert-butyl ester The title conmpound was prepared by
MS: ES| (mieh (dethbd B):.g7ar(B+HYH R2mtias timg 4. B3mim- 5
br onobenzyl ) - 8- chl or o- 2-di f| uor oret hoxy- 4- net hyl qui no
lin-5-yloxy]acetic acid tert- butyl ester and
Preparatiopr op)d1b4- ( 4{84hiord-2tdilucacrasthpky-1:[4( Risdpopgbidi-pyrarol-4-

- 2- -1 . ESl. (+ve) (Method B): 572
ymﬁﬂ;{ﬁ')"im%\f@%[‘& é'y Ings‘ﬁet ({1 10 Preparation 31 b:

{8-chl oro-2-difl uoromet hoxy-3-[4-(1-isopropyl -

H-pyrazol - 4-

The il GBODPIc A prRGRISS: b e MEAnSA oL Srearalion 300 “a'“%" ehlore-

2-difluoramethaxyeBH (wasprppgat- gytain)-4tibensi)bohetfylquinolin-5-yloxy}
e using {8-chloro- 15

ac‘i’"ccﬂ%ﬁ %&f'bg’ﬁ(a?gt%xy 3-[4-(1-isopropyl -

H pyrazol - 4-yl ) benzyl ] - 4- met hyl qui noI i n-5-yl oxy
‘H%(@M%%Qe) gﬁtdﬁ@‘ Y’ﬂﬁt ésgﬂykb B%d?—i\{g g(i% 2#5) 446 (m,
1H). 4484 (9n2H), 6.97 (d, J = 8.6 Hz, 1H), 7.10 (d = 8.2 Hz, 2H), 7.46 (d J 8.2
Hz, 2H), 7.78 (d, J = 8.6 Hz, 2H), 7.89 (t, J = 73 Hz, 1H), 8.12 (s, 1H)

MS: ESI (+ve) (Method A): 572 (M+H)*, Retention time 12.8 min
MS: ESI (+ve) (Method B): 572 (M+H)", Retention time 4.1 min

npound as a white
1

0
6 1.38 (d, J = 6.6

Example 32 and 33: ({8-chloro-3-[4-(3-cyclopropylpyrazol-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-methylquinolin-5-yloxy}
acetic acid
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1 H, 4.84 (s, 2H), 6.97 (d, J = 8.6 Hz, 1 H), 7.10
d ) =82 H, 2H, 7.46 (d, J = 8.2 20 Hz,

WO(#.“‘?%”(Z&",“ 3-8 6 2H), P80 (t, J =73 He P@%‘f“‘“’““”‘"
8.12 (s, 1 H M ESl (+ve$* (Method A): 572 (MH)

PropRoaon: 123 Redorddan (Bronora 2 HOITES & g 055

tetéagnegﬁ\}iﬁ ro)divkdbdréiak WI}%hgﬂ’mhmmrrasqu}}auéﬂm Yéri byl ester

i1 uoronmet hoxy- 4-net hyl qui nol i n-5-yl oxy}acetic
acid and {8-chloro-3-[4- (5-

Thsytﬁ 0 rﬁ;ﬁbﬂnﬁp\)ﬁé@%ﬁép&e&"b\;b@iezbibhoa cﬁlpﬂebaﬁaﬂﬁﬁtdaowné 13-(4-

(1UI nol i n- y} “acetic acid y&% b
brqmcpbemzy NB@hlop:o-2ﬂﬂ uocgwrynethoyg 4—me@1quymun-(§ vipxyiacedp agid fert
bué@g&é422784 PCT/ GB2008/ 001201 64 Preparation 32a and

o

{8 chl or o- 2- di fl uor omet hoxy- 4- net hyl - 3-[ 4-(4, 4,5, 5-
GEfoli‘ﬂ{eg Mbinda B) B @K FRitéiva tie g Ry ] qui nol i n-5

etlc acid tent butyl ester The title
corrpound was prepared by the nethod of Preparation 8a

338 % [4- -
3 d 8-chloro 3-[4-(3-cyclopropyipyrazol-1-yl}benzyi}-2
Proffirdfin 538 and  3b: | (B-chiorp-3-(4-(3-cyclopropylpyrazol-f.yhbenzylk

dlflupmnsatIWwwm&&ytqumoaewf»ovlwiaceﬂ% aeid| tog Gu} estwsaf\{%%-‘mbm 3
[4- gs-c\.’)gﬁo adp)ﬁ)ﬁom g&é%%gf]%%‘?luororﬁ@fh@% -1 GRethy 1 §BInSlin35-Jloky)

ar

aceti agid &fbbl{y'[eﬁte(s cycl opropyl pyrazol - 1-yl ) benzyl ] - 2-
di fl uor onet hoxy- 4- nethquuinolin 5-yl oxy}acetic acid
tent-butyl ester and {

The Aitle 50@9@4‘Qﬂ§r"€ﬁﬁﬁ’99@f§9 @wﬂpe W-‘)'l?@r?i Frapastions1BadiskigdBiggioro-
2- dﬁﬂu&o:ﬂ%h%e heif ﬁ*uaqnﬁnw SDS-Yétran?éIﬁ}i[H @ aalbdaﬁfﬁélhnwlmbnzyn

ester e CO

QuiRElB I 1P AR B S18 S  QYBIOBIPYS H-Prazol.

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

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

8-Chloro-3-[4-(5-cyclopropylpyrazol-1-yl)benzy|]-2-difluoromethoxy-4-methquuinolin—
5-yloxy} acetic acid tert-butyl ester

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

Preparation 32¢c: {8-chloro-3-[4-(3-cyclopropylpyrazol-1-yl)benzyl]-2-difluoromethoxy-
4-methylquinolin-5-yloxy}acetic acid

A solution of {8-chloro-3-[4-(3-cyclopropylpyrazol-1-yl)benzyl}-2-difiuoromethoxy-4-
methylquinolin-5-yloxylacetic 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 ethyl acetate. The combined extracts were dried over magnesium
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2-di fl uoronet hoxy-4-nmethyl -3-[4-(4, 4,5, 5-tetranet hyl [
1, 3, 2] di oxabor ol an- 2-yl ) benzyl ]
WQ}%S'PW&WH 5-yl oxy}acetic acid tert-butyl esterP(aigB2008/001201
3-cycl opropyl - | H pyrazol e. 65
{8-Chl oro-3-[4-(3-cycl opropyl pyrazol -1-yl ) benzyl ]-2-d
sulphata andrte¢rhconcedtrated mderredutadpressurs to/ afforg the tife eompound

o B SR, 1 S 5 () (o oo

8- Chl or o- 3-[ 4- (5-cycl opropyl pyrazol - 1-yl ) benzyl ] - 2- di

‘HM@&W@@?&”‘) B 2R oMU 2y St by B9 6. 422

My H).B1 (Rezmnsner(du BE2.5 H2, MH)) ﬂ&pﬂr..lai BOTHB2H), 7.19(d, J =

b e L SR P DR AL .

8.23q4 U A2SDI-I21,t1]—Qn of

ms: Bl S dsibed A SRl H, ARG 968 128 cet & boid
MS: @81 {(+ue) Yethod 8): 514 (Ml-l-lj‘), Reterdion timero4aetilane (8.0

m-) was treated with trifluoroacetic acid (2.0 nL),
and the resulting m xture was 35 stirred at room

Prépa(i;ﬁmhat ug e Ba¢: 5 hOU[$chfa_le3 m-ogt-aybbﬁvml moamgtyt)aemw-z-

under . reduce upe ut e th saturate

d*ﬂﬁﬂrl?&?tﬁo"é'cﬂdmﬁﬁyge E"fé WEFP% afd then extracted
with et hyI acet ate. The conbi ned extracts vvere dr| ed

: WD 20Q8/ 12278 1 GB200S]
g e, SO ¥ PR LB o 18 i theol L Feserainciss isradEetiaro-s
[4-{5acyridpesipy gy hezot- I@I)Bemi’memmd)roraethaxwmmahgﬁqulmalm(aaylaﬁz}

DVBO d6): 8 0.70 (m 2H), 0.89 (m 2H),
ac °§'&“{| %es'f ‘90 (s, 3H) 4.22 5 (s, 2H), 4.61 (s,
H, 6.19 (d, J = 2.5 Hz, 1 H), 6.88 (d, J = 8.7 Hz,

‘HM‘* OlsDug s pas gn#'%z%f @”2*9 330 119,298 5,31 4.30

(s,14H), 48728 410, 6.07¢d2) & 1 Hz1 1H), M (d-9l= 8.7, 1Q-Mefhacﬂd J=

s Vi 2 o, TR B Pl 30,057 v

1H},(r. %ﬁpaeallez;HHBc

£hl oro- 3 benzyl ] - 2-
M%%ﬁq&%‘{e@ﬁ%ﬁﬁ%a %1%%%91%}%\"%5@60{3 iﬂﬁﬂaz:et i cyaa:l d
MSTIESI (+ve) Weﬂmpﬁ)trﬁjmmbl-m Eetantidn tinetd@mwet hod of

Preparati on 32c using 8-chloro-3- 15
[ 4- (5-cycl opropyl pyrazol -1-yl ) benzyl ] -2-di f| uor onet ho
Example neséy| ofdr[dedbicycBpyopylpyrazak tyl)benmyilkR-diftucremethoxy-8-

flugi?‘c;-ﬁ-rmethquuInolln-ﬁ-yloxy}acetlc acid

Preparation 34a: 2-(4-bromobenzyl)- N-(2-flucro-5-hydroxyphenyl)-3-oxobutyramide
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"H NVR (DMBO-d6): 8 0.69 (m 2H), 0.93 (m 2H), 1.80
(m 1H), 2.93 (s, 3H), 4.30 (s, 2H), 4.87 (s, 2
WO62.0@8/12(;%Q4 J=1.6H, 1H), 6.99 (d, J = 8.7 Hz‘*,CTiﬁEg‘?OOS"“““‘"
7.28 (d, J = 20 8.6 Hz, 2f%, 7.49 (d, J = 1.6 Hz,
1H), 7.54 (d, J = 8.6 Hz, 2H), 7.80 (d, J = 8.7 Hz,
The. titk , cofp@ding twas) prepated-by the Wjetivist oESrenaration { Newsieg 2-(4-

orcpefi PR Giony SRE G SRry i e dods amiloa sl phencl
25 Exanpl e 34:
o 4 oy | ) = 2-di fl
Mt S0 T i B B (L 5 Pl B s St ¢ o
FO/F IF OOCOHN C 30 Preparation 34a:
2-(4- 5 - - L it et
PRl AT i St M SRR g one
title conpound was prepared by the nethod of
Pr rati [ - (4= ; ; (A
g Rl PR Ma pliPRE, By e methed, of Preparation, 110 ugng 244
bromubeBzy)riVHB-flsofo-Stbydroxiphroyl)-3-okehut@Eamiderve) ( Met hod
B): 381 (MtH)', Retention tinme 3.3 min 5 Preparation
34b: 3-(4-bronobenzyl)-8-f | uoro-5-hydroxy-4-nmnethyl -
MSL B9l Grieh (Metho@ Byr863 (Vhél)t, Retantion timeddimiths pr epar ed
by the nethod of Preparation 11 c¢ using 2-(4-

bromobenzyl ) - N- (2-fl uor o- 5- hydr oxyphenyl ) - 3- oxobut yra
Prepatstion Bac:VE3-(4&Slon(obealylX SMudrodt-mithyaexg-Hi-gihydroquinolin-5-

yloFggf%Ic'&%%bﬁ}@F%eg' fnl Egsgaaa:r:egﬂylgdrg oxo- 1, 2-di hydr

oqui nol i n-5- yloxy]acetic acid tent-butyl ester 15

( ; -
Thgpglggéégbﬁ%@ﬁgggﬁy%ﬁgq ?ﬁ_eiﬂ@rﬁgt@- Stherdpaldned =1 usm9 3 (4.1
bramnatrenizy8:filiprogs-hydroxwd-meiiynt bhquinplif@- e ang;. bigmegestic. acid

terfbQ)Fest}d bromoacetic acid
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-buty! 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-yloxyjacetic acid  tert-
butyl ester and chlorodifluoromethane.

MS: ESI (+ve) (Method B): 527 (M+H)*, Retention time 5.1 min

Preparation 34e: {2—diﬂuoromethoxy-s-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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tert-butyl ester. 20 MS: ESI (+ve) (Method B): 477
(I\/H-I—P' , Retention tinme 4.3 mn Preparation 34d:

WQ 08/8228%4nmobenzyl ) - 2- di f | uor onmet hoxy- 8- f | uor BULGE0§§/001201
| qui nolin-5- yloxy]acetic &tid tert-butyl ester 25
The title conpound was prepared by the nethod of

MPES é+vaf) i(Methdd B)L6514n(-+H*, Retention time 5.1 min
br onobenzyl ) - 8- fl uor o- 4- nmet hyl - 2- oxo- 1, 2- di hydr oqui no
lin-5-yloxy]acetic acid tert- butyl ester and

Pregarationdi f34fior osns- femktmitoxyBarbBeyImethoxy-2( ditudnerdetBpxy-8Hdoro-4-

mettcHinn g E R PRE BB o 4" ot hyl - 3. 4 (4. 4,5, 5. te

tramethyl [1, 3, 2] _ _ _ _
g S SRGP TR ¥ Ao v el Mt o X R 2o it 2
o v
ety BRRGIFybabels S GRRAAIBGE || Yocter o

2008/ 122784 PCT/ GB2008/ 001201 67 Ms: ESI (+ve)
Mé,:%gz-?v%) Iﬁ{q;ﬁthgié):(MEWﬁ-H)Bﬁe?@ntﬁbﬂrt]imte'J.T? m?n 1mn

4- (5-tertbutoxycarbonyl net hoxy- 2-di fl uoronet hoxy-8-fi

uor o- 4-_ et Ayl qui nol i n- 3-y| net.h bor.ani.: ' .
P Ao S0 o o Bl kR AUER g Buoro
4-rsthyiquintiinebry3placaticrerid @r1-butyl ester

di fl uor onet hoxy- 8-f 1l uor o- 4- net hyl - 3-[ 4- (4, 4,

5,5-tetranet hyl [ 1, 3, 2] di oxaborol an-2-yl)

Thbditie gbingaumb vas peparek iy theemiethod aif dPrepamatidnut8al using &(5-tert-
: +ye : o i

bufo%tpgﬁgen%ﬂn?tﬁO%F%ggﬂygﬁo%%@-&ﬁ%oﬁwmytquuﬁ%\%‘-&l'n@?l'ly!)

bofaBid atid and§-cydppropyl ipypaazidle.1- yl ) benzyl ] - 2-di f | uor one

t hoxy-8-fl uoro- 4-nmethyl qui nolin-5-yl oxy}acetic acid

tert-butyl ester 15 The title conmpound was prepared
MSHES ireveivathad 8): 8ddpeHat, iRetentign timei w§min (5-tert -

but oxycar bonyi nmet hoxy- 2- di f | uor onet hoxy- 8- f | uor o- 4- ne

t hyl qui noli n-3-yl nethyl) boronic acid and

Prepacgtiondisho {8/14-(Bleyploprapypyazels-yiienzyil-2-gifluprometinxy ) Huoro-
4—r@%ﬁyl&%@ﬁ—ﬁ-yﬁ%}%@éﬂc‘%i&' me 4.8 min 20 Preparation

{3- [ 4- (5-cycl opropyl pyrazol -1-yl ) benzyi ] -2-di fl uorone
The 9% YoRipbLH® Was prepared by the method of Preparation 32¢ using {3-[4-(5-
cyclopropylpyrazol-1-yl)benzyl]-2-diflucromethoxy-8-fluoro-4-methylquinolin-5-yloxy}

acetic acid tert-butyl ester.

'H NMR (DMSO-d6): § 0.67-0.71 (m, 2H), 0.90-0.95 (m, 2H), 1.78-1.84 (m, 1H), 2.93
(s, 3H), 4.30 (s, 2H), 4.83 (s, 2H), 6.07 (d, J = 1.5 Hz, 1H), 6.94 (dd, J = 4.0, 8.4 Hz,
1H), 7.29 (d, J = 8.4 Hz, 2H), 7.46-7.51 (m, 2H), 7.54 (d, J=8.4 Hz, 2H), 7.88 (t, 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-cyclopropyipyrazol-1-yl)benzyl]-2-difluoromethoxy-8-
fluoro-4-methylquinolin-5-yloxy}acetic acid
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4- et hyl qui nol i n-5-yl oxy}acetic acid The title
conpound was prepared by the nethod of Preparation
WOBZUEB/I27g { 3-[ 4- (5- 25 PCT/GB2008/001201
cyci opropyl pyrazol -1-yl ) bep&yl | - 2-di f| uor omet hoxy- 8- f
i uor o- 4- met hyl qui nol i n-5-yl oxy} acetic acid
tertbutyl ester. '"H NVRF{DVMSO-d6): 8 0.67-0.71 (m
2H), 0.90-0.95 (m 2H), P ?.\‘Qﬁ (m 1H), 2.93 (s,
3H), 4.30 (s, 2H), 4.8 £ 6.07 (d, J = 1.5 Hz,
1H), 6.94 (dd, J = 4.0, [8. 301 H, 7.29 (d, J
= 8.4 Hz, 2H), 7.46-7. (m , 7.54 (d, J = 8.4
Hz, 2H), 7.88 (t, J = H, 13.2 (br s, IH)
M5: ESI (+ve) (Met hod’ 498 \(MrH)', Retention tine
12.9 nin M. ESI (+ve) (Met#og B): 498 (MtH)',
Retention tinme 4.1 mn 35 Ex | e 35:
{3-[4-(4-cycl opropyl pyrazol - 1-yErbenzyl | - 2-di f| uor one
t hoxy-8- fluoro-4-nethyl quinolin-5-yloxy}acetic acid
WD 2008/ 122784 PCT/ GB2008/001201 68 F \ N\ O F F

Prafn o BB o ytaeol 1 bl 2 TP ey S

4-methylquigolintarplovylacetisecisl leqiiu PStAL 5- y| oxy}acetic aci d
tent-butyl ester 5 The title conpound was prepared by
the nmethod of Preparation 18a using 4-(5-tert

Thetitle cgmpounshyasretepered: Dy thefmetbod ok Fra tions 18aisingu 4§ fert-
ool A WIS Ol G A2 oy

bomgpic egBard\-Eyclopret-dHepysazale.me 4.9 min Preparation
35b:
(3-[4-(4-cycl ogr opyl pyrazol - 1-yl ) benzyl ] - 2- di f1 uor ome
MS: ISt (+v8) (Wetbod B): A5Ad o etantion lime\A. Hin aceti ¢ acid
15 The title conpound was prepared by the nethod of
Preparati on 32c using {3-[4-(4- .
Prepacatiopr 338 | {gﬁ-&gychpr?pw% 1 ]w)gelazyl]-z-dlfluoromethoxy-s-fluoro-
4-rﬁétHf1§&iﬂ&hF@-§Mxﬁaééﬂé‘Hcﬁr 4- met hyl qui nol i n- 5-yl oxy}
acetic acid tent-butyl ester. 1H NVR (DMSO-d6): 8
0.55-0.58 (m 2H), 0.82-0.87 (m 2H), 1.71-1.78 (m

Thé ke c%m%gund was prepared by the method of Preparation 32¢ using {3-[4-(4-
cyclopropylpyrazoi-1 -ybenzyl]-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-yloxy}
acetic acid tert-butyl ester.

>
N

'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), 787 (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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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
WQHE8/12278 9.0, 9.7 Hz, 1H), 7.50 (s, 1H), 7.672(HGBH0E001201
Hz, 2H), 7.87 (t, J = 7.2 6Hz, 1H), 8.18 (s, 1H) M5
ESI (+ve) (Method A): 498 (MrH)', Retention tinme 12.4
mn M ESI (+ve) (Method B): 498 (M+H)', Retention
time 4.2 min 25 Exanp B O F
{2-di fl uoromet hoxy- 8-f
-1-yl ) benzyl]- 4-nethyl
WO 2008/ 122784 PCT/ GB2 8/0
OOH CNA N Preparati
{2-difl uoronet hoxy-8-fl dor o- 3 [ (2-1sopropylimdazol
-1-yl ) benzyl]-4- methyl quin -yl oxy}acetic acid
tert--butyl ester _ 5 The t N e conpound was
prepared by the nethod of Preparation 18a using
4- (5-tent o
Preparationc36ab ihdifiueromethpxe-dluora:dldR-isrsepylisidazaiodlpensyil-4-

5 bR B L . c acid and
el dé#ﬂﬁ%&‘%%ﬁ%%%’é?“@‘ﬁ% ESI (+ve) (Mt hod
B): 556 (MtH)', Retention time 3.1 mn Preparation
T 30 pppouns e iopted p o matp of raraton 88 usng (o ter
butogyoartdnytmsthgxy42- dﬂmme@rmxm&ﬂwqﬂiwme)we@ﬁ%vlg@twl)
porfic R 4rd - oBRBIRHYESE! epar ed by the met hod of

reparation sin
dlfluoromethoxy 8-fluoro-3-[4-(2-isopropylimdazol -1-

d
Y ESTERY hedol Bl Seo T, FRIIOHAMBAPER o° &7 5 -

6.9 Hr. BH), 2.90 (m 1H). 2.93 (s 3H . 4.31 (s, 20
%ﬂg}datloﬁ 36b; ??-dlﬂéé‘l'bmeﬁ'lo&? 8(fﬂ10r01314-12 %o'ﬁl%pylﬂmib&zolﬁ -yhbenzyl]-4-

melmumohn@quxme@ﬁﬁcwm 7 44 (dd, J = 8. 9 9 9 He,
1H), 7.88 (t, J = 72 Hz, 1H)

The title compound was prepared by the method of Preparation 32c using {2-
difluoromethoxy-8-fluoro-3-[4-(2-isopropylimidazol-1-yl)benzyl]-4-methylquinolin-5-
yloxylacetic acid tert-butyl ester.

- [F4- (2-i sopropyl i m dazol
n-5-yl oxy}acetic acid
1 69 FN O /F F O

'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, Jd=
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-methyiquinolin-5-yloxy}acetic acid
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I\/S ESI (+ve) (Method A): 500 (MrH)', Retention tine
.7 mn M5 ESI (+ve) (Method B): 500 (MtH) !
WQ@[J%{HZ‘T% time 2.7 mn 25 Exanpl e 37: "PCT/GB2008/001201
{8-chl oro-3-[4-(4-cycl oprop¥l pyrazol -1-yl ) benzyl ] - 2-
di f1 uor omet hoxy- 4- net hyl qui nol i n-5-yl oxy}acetic acid
WD 2008/ 122784 PCT/GBZO/001201 70 ci NN OyF \ | [/
FF O OOH N N, Preparsg

{8-chl oro-3-(4-(4-cyct 9§;;zol 1-yl) benzyl]-2-d

tert-butyl ester 5 The pounds was prepared
by the nethod of Prep 4 on usi ng {8-chl oro-
2-di f |l uor onet hoxy- 4- net hyl - 3- [\4- (4, 4, 5, 5-tetramet hyl [
1, 3, 2] di oxabor ol an- 2-yl) benz%
gui nol i n-5-yl oxy}acetic acid t-butyl ester and
4-cycl opropyl -1 H pyrazole. 10 . ESI (+ve) (Method
B): 570 (MtH)', Retention tinme 5.0 mn Preparation
37b:
Pré;ﬁr@tmn"ﬁ'fh J8-LAmkdta faL M- Qﬁﬂdﬂ?ddyibﬁ%ﬂh yibanylperdtitdromemoxy-

uor onet hoxy- 4-neth ui nol'i'n-5-yloxy}acetic acid
4-rmgthylﬁ@n9!irr$#lom'§e}w' buhdgaieed by the net hod of
Preparation 32c using {8-chloro-
3-[4-(4-cycl opropyl pyrazol ) benzyl | di fl uor
Thﬁ@&?cqmﬁ@tml"(ﬁﬁ Rfeparad QV;W%W%O(’&EEfqpéfaé'é’ﬂdef'é'a'”sdﬁfi"‘°’°'

cg&gdmetﬁmeﬁ@@%q-@h .5 §té3ra5rfeﬂ€y}\1 %:oxébo?@aﬁ-@yl)benzyl}

quio 5-(ygpxy]21|c§tlc @l@ger(-la.ltyl ystergngl) 4F¢yclogrogyl Tl-jrpgrgz%lgb J =
8.7 Hz, 2H), 7.49 (s, 1 H, 7.64 (d, J = 8.7 Hz,
2|—Ij:) 7.76 (d, J = 8.7 Hz, 1%_, 7_.88ét,_J=72 Hz, 1

M3)ES| §+ve) (Vgthod B ST0SM+ER], Reteritien i 080y : 514
(M+H) ", Retentiontime 13.7 mn M ESI (+ve)

Met hod B): 514 Ret en
Pr@(@@éwtgnes {8-chloro -3- [4 4-cyclopropy5pyrazo‘ 1 r}Ebenzyl]lzI dlﬂuoromethoxy-

4rh§th{dﬁuiﬁ§hrﬁ§-@b§tﬂh@éﬁdam(d azol -1-yl)benzyl }-2-difl uorone

hoxy- 8- fl uoro-4-nethyl qui nolin-5-yl oxy}acetic acid

O

The title compound was prepared by the method of Preparation 32¢ using {8-chloro-
3-[4-(4-cyclopropylpyrazol-1-yl)benzyt]-2-difluoromethoxy-4-methylquinolin-5-yloxy}
acetic acid tert-butyt 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-yi)benzyl]-2-difluoromethoxy-8-
fluoro-4-methylquinolin-5-yloxy}acetic acid
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WD 2008/ 122784 PCT/ GB2008/ 001201 71 F/ NOH O\, \
Preparati on 38a:

Wa 208222084 cycl opr opyl pyrazol - 1-yl ) benzyl ] - 2- di RCUEBY#8/001201
t hoxy-8-fl uoro 4-nethyl qui bl i n-5-yl oxy}acetic acid
tert-butyl ester 5 The title conpound was prepared
by the nethod of Prepardtion 18a using 4-(5-tert-
but oxycar bonyl nmet hoxy- 2-diAMhyp ﬁeﬁet hoxy- 8- f | uor o- 4- ne
t hyl qui nol i n- 3-yl net hyl bgroni c acid and
3-cycl opropyl - 1H-pyrazo|e 10|Ms: ESI (+ve) (Method
B): 554 (M+tH)' Retent/J/:é)ntl 5.8 mn Preparation
38b:

{3-[4-(3- cyclopropylpyrazol wy! ) benzyl]-2-difl uorone

t hoxy-8-fl uoro- 4-nethyl qui n@pgfgS yl oxy}acetic acid

15 The title conpound was pre d by the nethod of
Preparation 32c using {3-[4-(3-

cyci opropyl pyrazol -1-yl ) benzyl ] - 2-di f| uor onet hoxy- 8- f
| uor o- 4- met hyl qui nol i n-5- yl oxy}acetic acid

Pr%%%tlog g%& O{@g%?% JCIWw%?@%?ZVﬁ% éiﬁu&oﬁr%tr{oﬂg -8-fluoro-

4-r(n@thyleui;lohm&xt@xx}gcet@@c'd tertsbutyl gstepH) 6. 90 (dd, J =
4.0, 9.0 Hz, 1 H), 721(d J=86Hz, 2H) 747

(dd, J = 9.0, 9.7 Hz, 1

The tile GompouHyas prepared by meﬂnetmd rqi Prqpqiatlon81 8980%@ 415 ~tert-
-8-fferfo-4 MidthylquilGineaL{inftthy!

b“%%@g“etﬁam dk'mmf%) ( Vet &odéﬁé’fqu 498 (k/l'rH) )
boraicazrid ang 81cnﬂomowlﬁi+pyr2@ &xanpl e 39:

{8-chl oro-3-[4-(3- chloropyrazol 1-yl)benzyl]-2-difluo

ronet hoxy-4- neth ui nol i n-5-yl oxy} acet i c aC| d WO
TS 358 1423 FatnoG Bl AT 0 Fterition mert fimes

Preparation 38b: {3-[4-(3-cyclopropylpyrazol-1-yi)benzyl]-2-difluoromethoxy-8-fluoro-
4-methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32c using {3-[4-(3-
cyclopropylpyrazol-1-yl)benzyi]-2-difluoromethoxy-8-flucro-4-methylquinofin-5-
yloxy}acetic acid tert-butyl ester.

'H NMR (DMSO-d6): 3 0.55-0.58 (m, 2H), 0.82-0.87 (m, 2H), 1.71-1.78 (m, 1H), 2.91
(s, 3H), 4.23 (s, 2H), 4.74 (s, 2H), 6.90 (dd, J = 4.0, 9.0 Hz, 1H), 7.21 (d, J = 8.6 Hz,
2H), 7.47 (dd, J = 9.0, 9.7 Hz, 1H), 7.50 (s, 1H), 7.66 (d, J = 8.6 Hz, 2H), 7.87 (1, J =
72 Hz, 1H), 8.18 (s, 1H)

MS: ESI (+ve) {(Method A): 498 (M+H)", Retention time 13.0 min

MS: ES! (+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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TF OOOHN N / C Preparation 39a:

{8-chl oro-3-[4-(3-chl oropyrazol - 1-yl ) benzyl ]-2-difluo
WO 29081213@84y - 4- net hyl qui nol i n-5-yl oxy}aceti ¢ adl(F/GB2008/001201

tert-butyl ester 5 The titVf2 conpound was prepared by

t he nmet hod of Preparation 18a using {8-chloro-

2-di fl uor onet hoxy- 4- met ¥l - 3- [4 (4 4,5, 5-tetranet hyl [

1, 3, 2] di oxabor ol an- 2- yl Yherie

qui nol i n-5-yl oxy}acetid

3-chloro-1 H pyrazole. 1 S:

564 (MrH)', Retention ti%he 50 n Preparation 39b:

{8-chl or 0- 3- [ 4-(3-chl razgQlt 1-yl ) benzyl ] -2-difluo

romet hoxy-4- met hyl qui nol'i n- Z:él oxy}acetic acid 15

tent--butyl ester and
ESI (+ve) (Method B):

The title conpound was prepaRed by the nethod of
Preparation 32c using {8-chl

3-[4-(3-chl oropyrazol -1- yI)B'enzyI] 2-di f | uor onet hoxy-
4- et hyl qui nol i n-5-yl oxy}acetic acid tert-butyl

Preg,aﬁa%oa nga( gﬁs %%Q%.ﬂgb ?rﬁor%gy?r%z 8163’“%?}123"];%%@&%"}?‘%0&4

me(t@lqw‘hoﬁn& 7ﬁo£9|¥aceildﬂhc:|d?eriﬁut§/bbste} = 8.3 Hz, 2H), 7.68
(m 3H, 7.88 (t, J =72 H, 1H, 848 (d J =26
Hz, 1 H M ESI (+ve) (Method A): 508 (M+H)'

Th&eIE 8érhpsurid was gidparedi by thd/hetisd of( Preparafidfet Bmdsm {8-chloro-

2-floraniteboi TRy ErenefiA AP R Halpana

quifblitos-yloRy)ateticaiont i vbi@nandBichloto-yHeyydzateet i ¢ aci d
WO 2008/ 122784 PCT/ GB2008/ 001201 73 FNO /F TF O
OXOH

MS: ESI (+ve) (Method B): 564 (M+H)*, Retention time 5.0 min

Preparation 39b: {8-chloro-3-[4-(3-chloropyrazol-1-yl)benzyl]-2-difluoromethoxy-4-
methylquinolin-5-yloxylacetic 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-yloxylacetic
acid tert-butyl ester.

'H NMR (DMSO0-d6):  2.91 (s, 3H), 4.23 (s, 2H), 4.48 (s, 2H), 6.60 (d, J = 2.6 Hz,
1H), 6.83 (d, J = 8.6 Hz, 1H), 7.23 (d, J = 8.3 Hz, 2H), 7.68 (m, 3H), 7.88 (t, J= 72
Hz, 1H), 8.48 (d, J = 2.6 Hz, 1H)

MS: ESI (+ve) (Method A): 508 (M+H)", Retention time 13.1 min

MS: ES| (+ve) (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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N- O Preparation 40a: 4-brono-5-cycl opropylisoxazole 5
The title conpound was prepared by the nethod
WQROBMIWI i n US65629651. 'H NMR (CDCI 3): 8 1PGBGBA|08/001201
4H), 2.09 (m,1H), 8.11 (s/31H) Preparation 40b
{3-[4-(5-cycl opropyl i soxazol - 4-yl)benzyl]-2-difluorom
et hoxy-8-fluoro- 10 4-nkthyl quinolin-5-yloxy}acetic
acid tent-butyl ester ¥ tPe-fconpound was prepared
by the nethod of Prepa 2¢¥a using 4(5-tert-
but oxycar bonyl net hoxy- 2 di Iu r omet hoxy- 8-fl uoro-4-ne
t hyl qui nol i n- 3-yl net hy, ic acid and
4- br ono- 5- cyclopropyb gxaz 7 15 Ms: ESI (+ve)
(Method B): 555 (M+H)', "Retenliomtine 4.9 nin
Prepar ati on 40c: o
{3-[4-(5- cyclopropyl|soxazoINﬂ9yI)benzyI] 2-di fluorom
et hoxy-8-fl uoro- 4-nethyl qui nolin-5-yloxy}acetic acid
20 The title conmpound was prepared by the nmethod of
PrepasationatOab A-bparao-ayalgriogylisexasale
3-[4(3-chl oropyrazol - 1-yl ) benzyl ] - 2-di f I uor onet hoxy- 4
- met hyl qui nol i n-5-yl oxy}acetic acid tent- butz
The ditle compaund-vag\repape oy g methad describad ip ISE562951(
2H), 2.28 (m 1H), 2. 91 (s, SFD 4.26 (s, 2H), 4.83
(s, 2H), 6.94 (dd, J =4.0, 89 Hz, 1 H, 7.24 (d, J
‘H:NWI&CIBEIS) zm160n4%+)(%169(mJ1H)@19(591m Hz, 1 H), 7.53
(d, J 8.2 Hz, 2H), 7.88 (t, J =72 Hz, 1 FD 8.77
(s, 1 FD VB ES| (+ve) (Method A? 499 (N%FD
Prepetration 40b: (3-ie(51ycoprapylisovszolAsy)benpdly2-giflsenamettyy-8-fluoro-

4Ry Rl Ein.o B BRI cLXéFPmﬁyl%str 30 WO 2008/ 122784

{8-chl oro-3-[4-(4- chIoropyrazol-1-y|)benzy|]-2-dif|uo

Thk'\‘iﬁ%?cﬁﬁ@énf}d rlﬁ?bﬁl‘é@a%g Bﬁgigj'ﬁr\%fﬁbh%fﬁréﬁa%ﬁ& 2 Gt 4-(5-tert

butoxycarbonylmethoxy-2-diﬂuoromethoxy-a-fluoro-4-methy!quinolin-s-ylmethyi)

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-cyclopropylisoxazol-4-yl)benzyl]-2-difluoromethoxy-8-fluoro-
4-methylguinolin-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-diflucromethoxy-4-methylquinolin-5-yloxylacetic
acid fert-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=8.9,97Hz, 1H), 7.53 (d, J = 8.2 Hz, 2H), 7.88 (t, J = 72 Hz, 1H), 8.77 (s, 1H)

MS: ESI (+ve) (Method A): 499 (M+H)*, Retention time 12.3 min

MS: ESI (+ve) (Method B): 499 (M+H)*, Retention time 4.2 min
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NNQ/ cl 5 Preparation 41 a:

éS- chl oro-3-[4-(4-chl oropyrazol -1-yl)benzyl]-2-difl uo
WG R - 4- et hyl qui nol i n-5-yl oxy}acetic ach(l/GB2008/001201

tent-butyl ester The title’tonpound was prepared by

the nmethod of Preparation 18a using {8-chloro- 10
Example [41or {ﬂmlhwe;i-lda(dmhlo;bpﬂ'a[ml-'(-&!%h?nzv&a-difhmwnquv-*

1 di.0xa =2 benzyl ]

meg“ﬁﬂﬁhg’?{ﬂﬁﬁg%’?g%‘ze#@) acid tertbutyl ester and

4-chloro-1 H pyrazole. MS: ESI (+ve) (Method B): 564

(MtH) ', Retention time 5;1 mn 15 Preparation 41 b:

{8-chl oro-3-[4-(4-chlor Rz - k- y| ) benzyl ] - 2-difluo

romet hoxy-4- net hyl qui b-yl oxy}acetic acid The

title conpound was prepayew’] he met hod of

Preparation 32c using { G

3-[4-(4-chl oropyrazol - enzlyl ] - 2-di fl uor omet hoxy-

4- et hyl qui nol i n-5-yl®xyJHacet [ 20 acid tertbutyi

ester. 'H NMR (DVBO-d6): 8 2, (s, 3H), 4.26 (s,

2H), 4.86 (s, 2H), 6.98 (d, NZ 8.7 Hz, 1 H), 7.26

(d, J =8.6 Hz, 2H), 7.70 (d, Je= 8.6 Hz, 2H), 7.79

(d, J =8.7 Hz, 1 H, 7.8 (s, 1 H, 7.89 (t, J =72

Hz, 1 H, 8.71 (s, 1 H 25 Ms: ESI (+ve) (Method A):
Prep@datiohtrHj1a;  Re-chiotd-3n-(4-chioroyrazot nylibearyl]-2-difiporomethoxy-4-

Batont H1a; 1 igorometho
melighoih obhacele OB AR shor £ . | Sxy) atet ¢ acta

WO 2008/ 122784 PCT/ GB2008/ 001201 75 M O /F F O

s Y o BpSLrGP e ploisting mengdof Breparation 185 using (8 ploro-
2-diffioysrpitboryd-nethl-Sd-(4,4 Gub-tetramettsily SRlgipxansrolan-gof)aenzyl]

e e

MS: ESI (+ve) (Method B): 564 (M+H)", Retention time 5.1 min

Preparation 41b: {8-chloro-3-[4-(4-chloropyrazoi-1-yl)benzyl]-2-dif|uoromethbxy-4-
methylquinolin-5-yloxy}acetic acid

The title compound was prepared by the method of Preparation 32¢ using {8-chloro-
3-[4-(4-chloropyrazol-1-yl)benzyi}-2-difluoromethoxy-4-methylquinolin-5-yloxylacetic
acid tert-butyl ester.

'H NMR (DMSO-d6): § 2.90 (s, 3H), 4.26 (s, 2H), 4.86 (s, 2H), 6.98 (d, J = 8.7 Hz,
1H), 7.26 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.6 Hz, 2H), 7.79 (d, J = 8.7 Hz, 1H), 7.82
(s, 1H), 7.89 (1, J = 72 Hz, 1H), 8.71 (s, 1H)

MS: ESI (+ve) (Method A): 508 (M+H)*, Retention time 13.7 min

Example 42: {8-chloro-2-difluoromethoxy-3-[4-(2-isopropylimidazol-1-yl)
benzyl]-4-methylquinolin-5-yloxy}acetic acid
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2-di fl uoronet hoxy-4-nmethyl -3-[4-(4, 4,5, 5-tetranet hyl [
1, 3, 2] di oxabor ol an-2-yl ) benzyl ]

WOR9PHB2784- 5- y| oxy}acetic acid tent butyl esterP(E#gB2008/001201
2-isopropyl -1 Himdazole. 710 MS: ESI (+ve) (Method
B): 572 (MtH)', Retention tine 3.2 mn Preparation
42Db:

{8-chl oro-2-di fl uor omrethy \Kf (2-1sopropylimdazol
-1 -yl)benzyl]- 4-nmet hyhgei pali r- 5-yl oxy}acetic acid
15 The title conmpound was prepared by the nethod of
Preparati on 32c using -

2-di fl uor omet hoxy- 3- [, 3 opyI i m dazol - 1-yl ) benz
yl ]-4-nmet hyl qui nol i n-5- yl oxy} acgt i c aC| d tert-butyl
ester. '"H NMR (DM5O-d6): 8 1§ I 6.7 Hz, 6H),
2.92 (m 4H), 4.31 (s, 2H), "81(s 20 2H) , 6. 88
(d, J =1.3 Hz, 1 H, 6.97 (s, J =8.6 Hz, 1 H, 7.14
d J =13 Hz, 1 7. 30 s, 4H) ., 7.79 (| = 8.6

Prq(ggratign Hj2a: 7{8sghiqre- 2%iﬂuor9@em9§<y-§ {ﬁo(kgmprogglfn(ugagéf -yl)%enzyl]-

i id teReLBNBiGA time 8.3 nin M

4“!5%@ e!')ﬁ)s( %)ﬁ%éjéﬁgéb 516 (ﬁ/?lrl—l) Retention time 2.9
mn 25 Exanple 43:

The fird éémﬁ&m% W@ﬁb%&éh i tﬁ@hlrémcd’ﬂof(ﬁepa/raaarohaalusih@wcmoro-

qui nol 1 n- 5- acetic acid

2- dwéwwmr‘bmfﬁwﬁ &, ¢-5r§-te®a@®llrvm1 3\ ?98 ‘N‘aéP@gaA'r -ZwPBenayll

ifloifh-5-D0RPRE&IC deicPerbutyl ester and 2-isopropyl-1H-imidazote.
qulrmn g Qf}uoro 4-met h ;Ityz 0XO0- (4ppyrazol -1 -

yl benzyl) -1, 2-di hydr oqui nol i n- 5 yl]ester 5 A m xture
MSOESl (+ve) (Method BY: 572 Z{M+H)“ Retention time 3.2 min

8- f | uor 0- 5- hydr oxy- 4- net hyl - 3- (4- pyrazol - 1- ylbenzyl)
1H quinolin-2-one (1.1 g) and phosphorus oxychl oride

égaraluoﬁthztwa{ss -EféroerdiforBime w8 4i(2-isopaplyiimiiaadl- 1-iljb@nzyl)-

he m xture was cooled to room
4'"@%%@1'“&‘?'[%%3"0}95%?%'& Ak o ice/water (100 nl), and the

resultlng preC| pitate was coIIected by filtration,
wat er, an drl atfo

The. 5}!&, S‘EIHBC“(T \éasggrepgﬁegr;yr reparaglon Béé usi ing {8-chloro-
2- dﬂk@ﬂlnﬁ’étﬁm&é [MwléoﬁopﬁimtyézoBﬂ (yﬂbwyﬂ-zahemylgwbem&l ) qu

yloxyr]acetlc amdo Jert—butyl ester.

'H NMR (DMSO-d6): 8 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 {1, J = 72 Hz, 1H)

MS: ESI (+ve) (Method A): 516 (M+H)", Retention time 8.3 min

MS: ES! (+ve) (Method B): 516 (M+H)", Retention time 2.9 min

Example 43: [8-fluoro-2-isopropyi-4-methyl-3-(4-pyrazol-1 -ylbenzyl)quinolin-5-
yloxylacetic acid
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A m xture of phosphoric acid
nmono[ 8-f | uor o- 4- net hyl - 2- oxo- 3- (4- pyrazol - 1-yl benzyl)

WQ 2008122784 di hydr oqui nol i n-5-yl ] ester (0.34 g),PCT/GB2008/001201

pot assi um phosphate (0.88 d¢ and N, N

di met hyl formam de (8.0 nlL) was heated by m crowave
irradi ation at 200 C foff 10 i nutes. The m xture was
cool ed to room tenpera tered through Celite
and concentrated to u duced pressure.
Purification of the resildu col um chr omat ogr aphy
on silica gel, elutingFWw th i xture of cycl ohexane
and ethyl acetate 2QA4J.,0t :1 by volune) gave
title conpound as a ye||OMISOLId (0.11 g). "H NWR
(DMBO-d6): S 2.89 (s, 3H), 4¢4p (s, 2H), 6.51 (d, J =
1.8, 2.5 Hz, 1H), 6.90 (dd, = 4.4, 8.6 Hz, 1H)
7.21 (m 2H), 7.41 (dd, J = 8.6, 10.1 Hz, 1H), 7.71

Prep§%,%b@‘] gizia-zo@%ﬁgr%ér% tgdid 1@%bl(agﬂ’ugﬁo-metéﬂ%@%léé-ﬁggiol'1'
ynber(zwel)z Gmauhqdma)n-s-%é’stéﬂww Retention tine 3.7 mn.

Preparation 4
8-fl uoro- 2- |sopropenyl 4- et hyl - 3- (4- pyrazol -1 -yl benz

A thh)rél U:if r@flud}o%-hy@lkox@m ﬁefﬁyKBlell-@yl@fzoI 1- ylbenzyl) -1H- qumo!m -2-one
(1.1 g}]grpql an;paptfu%gaxg@lg dma e (9. 1y mL) wgs nb3ted 759 rﬁlcro¥vavg Pr%a}glgt%n at
110 261 &RPT HRERYThe? mxthrd et s hy! rbdm3teipdiratuab goateth into

lce/wpyerrmggrg?»{é gﬂ%@}%ﬁ%@?'g&?&%{%ﬂ%@ 265719? gﬂ@cted%zp Iga{lgno%va%%ed

with Na{&rdhaahéwicmfd?@mlei@orﬁﬁmﬁdm)z gyas purged wth argon
for 20 minutes, and then treated with [1,1"-

bi s(di phenyl phosphl no) f errocene] di chl oropal | adi um
Prepftdtibn @Bb 024 8nigno-8-Auistoi4dethyix3-(4-pyralsl at wliokrady ) @inalint 530l

12 hours. The m xture was cooled to roomtenperature,
filtered 5 through Celite and concentrated under
A mixkRekel o ghguphsficiacid mMore[8-Heirdulemethyl-2Hoke:Bd-pyreizoki -ylbenzyl)-
at rat ous nium.chl.ori de ti (R0 -
v2-dfeflineloBRReE OB PaBtydh HiosPRatly G ‘7l M
dlmeQWWbrmmﬂlde XBoaels was IheatMSﬂ:}eduomwava/\m’adlatuQrs aD20@ YC ol 10
. sat urat ed agyeous S0 | U ' ol
mincfg. R DB R i S BeE ePhehufed tbreftnfodof ciple and

conceatiated ctopurdes uneduceel présisum i Rumificdtionhef thes |r@ﬁ1@ebw column

U .10 c - . :

cnvoff&igdiabip oniiic T LAY Wi i OF o Aftnexind b Byt dcBrae

(1.0 ﬂ:1bywmmﬂ)6?vq;htleecarmpdued@amﬂm selgl @ \ig)t e solid
(0.082 g). Ms: ESI (+ve) (Method B): 374 (MH)*,
Retention tine 3.3 mn. 15 Preparation 43d:

'H NBR K[DMSO—dB)i &amgo(pyBHn%t sy 2HB 6(50- (oy J az b B, 2.5\HZp d hi}.\8.90

u f.
(dd, éqﬂ*gbéb @gpro %H)A?‘Eu (i) 4 58,6, 19,1, He, 4H), 7.7 1 (dd, J =
0.5, y.8)Hp) i1k 1.7% Gn,8H), 6@21@1 g)—OﬁaE Barts dir, Hﬁdr(gxﬁdl)e

ms: £81 PAG) Mo alTe6B0RN) Retbnlibn 1B S Shid red at room

Preparation 43¢: 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-ylbenzyljquinolin-5-ol (0.22 g),
2-isopropenyl-4,4,5,5-tetramethyl[1,3,2]dioxaborolane  (0.23 mL),  potassium
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tenperature for 20 hours under an atnosphere of

hydrogen. The m xture was filtered 20 through Celite
we20ds/ta3ftdent r at ed under reduced pressure. PuriBGEEB20§$001201

of the residue by colum &hromatography on silica

gel, eluting with a m xture of cycl ohexane and et hyl
ph@@&%;%t m«:?dhﬁrd(tg (&;39 dq;anmw,ﬂa'\r/nRegw( ermda'rl(ljibe (3.0ngbpwds( asrged
.a Ite foam ). . : . Sirq 4%
withyyy argory,” far 3?=§, z’%h!tefs, 3ng’ * Fhen (ﬁeeah‘%, ity 5.1
bis(dfpheafipRbiphird)eirotsti]didhistopalfadiutn 11)H40.028 H)), aBd7the mixture
S e
thrc'i‘ﬁoghlﬁt(alﬁé a{{m co%bbwmstréieEdé%nﬂddneddced thiasSa,:rIgZ.'I'I?n:a3 F;%sidde as diluted
10. S, : ; +V t : '
wilgR PP ATHH ag?'gomwm.c%@@'%éﬁé@@?%fﬁ%dﬁlh%@ Safatledwit oty

acatdef (3UPpo nagl $RE COMYIned-gxerhlty | wete (whshyd adthl watery (@ miy and

I i . : .
satﬁq%%%ﬂ%s sodmlrﬁ)():( |1>r?§ee§6|3tio%°(5‘.jo rqlﬂ,hcwedeo%teF rrna'g/j\nesmm sulfate

anzi?;cbheéﬁtfat& Eﬁdﬁm @ﬂlgb%dggf&tshﬂ -F?wifiéati@yir@fzmg- rlasiidhe teneglumn
ul nol 1 n-o-0 . s Qrtassi.um,car pona
chrpm%ma@)v oheiliay @-ﬁ'%ﬁ@?&%ﬁeﬁ%% 0(69%%‘aﬂﬁf'"§&ﬁ‘y' estate
(1:6 (S &4 8 Vinke) Fab Yile borpaLreieisat whitdsdhdQo.082 g).and t he

resulting mxture was stirred at roomtenperature for
12 hours. The mixture was diluted with saturated

M EHEG? @Hﬁe% émaﬂmaa BB 7 MaH) Y Reteritioh tiove I 3nfin.n -) and
wat er ( m.), and extracted with ethyl WO
2008/ 122784 PCT/ GB2008/ 001201 78 acetate (3 x 5 nlL).

PregifattmEddn 8 Auerot 2-opopyies-metntB4d-pyiazbl- 1xpibenzy()quiBolirt§-ol
and saturated aqueous sodium chloride solution (2.0
mL), and dried over magnesium sulfate. Purification

A qﬁilxtdael bfSB-ﬂUtﬁoFatliﬁombpml-ahnemwmm-mh;ot-dryltﬂdzylaxminoliln-s-ol
el.utl n . ture, o .

3519 oM, o b gl R R S S Mo

terAeratug®iop20lheass wrider 40 abiTsphpre ofthytildget.DVIBONXBYe was filtered

thr%i;gzl‘? c%_ﬁttyz% Sqonéz?ﬁfa,tédz%iew(rgg&f%ﬁrés}pﬁ @&ifiéaiéio@ Mo residue

by (cdtlimnl chroinalographly drz silida-fyel, Slugag (itt ,a Mixture of cygolgexane and
7 , = .

et acsfal o 13 Doy il ol g Ofppghdacty e ffa 077

2H), 8.42 (dd, J = 0.6, 2.5 Hz, 1 H. M5 ESl (+ve)

'H&,\\\@%QBMQ@%&%%H), 3% RNBLND.41 $Bafd), 334 (h, 1H), 4.32 (s,

2|-P,86.5_i (mlf Q-1 BBt yIH) 6.2 (duy W-=34.448 5 \Hza 4 UD,-?]_‘lg/grb,e':H'ﬂy 7.26
- - t H _

o4 PRI DCETEEY SO e PR oM P -

0.8, ROl H)n 1G4 (s, 1H).

MS: ESI (+ve) (Method B): 376 (M+H)*, Retention time 3.9 min.

Preparation 43e: [8-fluoro-2-isopropyl-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid methyl ester

A mixture of 8-fluoro-2-isopropyi-4-methyi-3-(4-pyrazol-1-yi-benzyi)quinolin-5-ol
(0.066 g), potassium carbonate (0.073 g) and N,N-dimethylformamide (0.35 mL) was
ireated 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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yl oxy] acetic acid nmethyl ester (0.062 g) in
tetrahydrofuran (0.70 nL) and water (0.70 nlL) was

WOr208%128#4wi t h | i t hi um hydroxi de (0.033 g), and{I/eB2008/001201
resulting mixture was sti™ed at roomtenperature.
After 24 hours, the mxture was treated with

acefdldli(8 |x051<’rk||L)2®hé ichhibinadhastiactsi wiere (Washad wih watér (2.0 mbL) and

sat%té{ﬂh‘;%qnq%g ﬁgnste'dﬂﬁggalp%%ggmp (ﬁodnﬁ é\&'ﬂ ec&rﬁa-g oVt “magnesium
sulfﬁbéd rFQJﬁN'&ibh Gof aBé desiit B}Xbﬁl&ﬁmedwmmhhgrml}wn silicat gele eluting

wntrsatrumwf %@9@&%3% e oo b ‘{‘&HBWH%)% title

JuRE a9 \eedoldimesEsi fate and concentrat ed under
conﬁ:é duced pressure. g?ﬁbf)catl on of the residue by

preparative 25 reverse-phase HPLC, eluting with a
1 i f 9, 1H 2
b U o
3H)g)437‘(ﬁ 4 Ps02Hb)6.5 255 (00 - {8 25z, 1 Fo89pdd
Hz ?1}5@57 (1)§ érf?%) 73333é1d ﬂkal’rD‘.oéHWu%s??o%m J40851,1(85Hz 1H)

7.74 (m, 21g), §4|az(dd,1+50672§3"2§dﬁ}(m 2H), 7.38 (dd J =
8 f4aFmih.7 Hz, 1 H

MS?E%(’%% %éﬁok(,’d é’%%g "?a’ﬂ?' Rg%"g&‘aﬁn S 1 H, 13,
(br s, 1 H. M ESI (+ve) (Method A) 434 (M+H)'
e?EFa%Efu 482 [é-quB’a‘-o ]Zlis&)rﬂb)ﬂatl RSt wé-ga-ﬂﬁazol 1-ylbenzyl)quinolin-5-

-1 sopr opyl -4- net hyl (4- pyrazol - 1-yi benzy

vlon)lw'ﬁapﬁdn 5- 35 yloxy]acetic acid WD 2008/ 122784
PCT/ GB2008/ 001201 79 ci N OOH N N/ Preparation
44a: phosphoric acid

A nseldfion 8 i b2 '?RR’?RM’ 43‘"?‘@'@7@&3’6"}’@' 1-ylbenzyl)quinolin-5-
ylo)él]?ﬁ'ﬁé%%étﬂ?l‘ éd?erﬁﬂ)dﬁh%‘irﬂetrﬁhﬁrmu)@nmmhu and water (0.70
Xi

LY i roRIPA . R (YOXGY @8O SBHdna S e ok was

surEe%OatrPeme\@ﬁmpbmred Ahéz‘r 24 AOGARNNG rhixtueel nat itaataat with 20di®nal
m xture scolq%tor

“thlué'hﬁé‘i”&{‘@? e(o %Qﬁ)e%"q gigng; 0'@)0"11}{) 2, Mptyie was
codl&S ¥ b Y dRidiidPivitat & MiSthb Ehytimdhbyc faicidt arat extracted with

eth%glggtgte (3 x 5.0 mL). The combined extracts were washed with saturated
aqueous sodium chloride solution (2.0 mL), dried over magnesium sulfate and

1

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 Q).

'H NMR (DMSO-d6): § 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: ES! (+ve) (Method A): 434 (M+H)", Retention time 11.8 min.

Example 44: [s-chloro-z-isopropyl-4-methyl-3-(4-pyrazoI-1-ylbenzyl)quinolin-s-
yloxylacetic acid
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10 with water and dried to afford title conpound
(0.92 %Qn M5: ESI (+ve) (Method B): 464 (MtH)'

WQ@P%{HZ tinme 3.4 nin. P:Tg;)ar ation 44b: PCT/GB2008/001201
8- chl oro- 2-i sopropenyl - hyl - 3- (4- pyrazol - 1-yl benz
yl')quinolin-5- 15 of A m xture phosphoric acid
nono- [ 2, 8- di chl or o- 4- et I-3 14 pyrazol - 1-yl -
benzyl ) qui nol i n-5-yl] eg .
2-isopropenyl -4,4,5, 5-

phosphat e nonohydrate ( and
N, N- di net hyl f or mam de was purged with argon
for 20 mnutes, and then trea ed wth
[1,1 -Dbis(di phenyl phosphi no) f%r pocene] di chl or opal | adi
um (11) (0.080 g). The resultt™hg m xture was heated
at 90 C for 12 hours, cooled to room tenperature and
filtered throygh Cellte The filtrat
PropaitNt e RifRIOTce aatida Mandie kot ey prrazor1-
Ibéﬁig#&h@lﬁ@m gqijsers anmoni um chl oride solution (50 ni-)
d 25 extracted with ethyl acetate (3 x 20 nL). The
conmbi ned extracts were washed with saturated aqueous

A mnelird rof EiterodEEhyiipdyt 4-mretyd8-(Mpyrazdi- 1 -githe nayd) 1H-quinolin-2-one

nesi um sul fate nder. reduced
(15 68 864 phosRgRs ughpae (0 TELWRE bEgted B FiclhaH fradiation at
116 hcqmaﬁ Sghinpiay. The #iktleawaslcooled ub Iromwembemturexpmured into

NG T TG MO e—

w.tﬂ)uate’i(hnuﬁme&ﬁi afford eile CoMmpduod (B)32 G390 (M+H) *,
Retention tine 3.9 mn. WO 2008/ 122784
PCT/ GB2008/ 001201 80 Preparation 44c:
MS3-ES (-0/e) {Methed BY:c154| (M4-Hy'e Heyantidn (ired4 erol - 1- yl benzyl
)qui nolin-5-ol A mxture of
8- chl oro- 2-i sopropenyl - 4- net hyl - 3- (4- pyrazol - 1-yl benz
Pregarationne4b: re-hlodo-2-sOpapeny)l-4-rabthyl 3-¢e pyrazad- 1¢yigenzyljquinolin-5-
| met hanol (5.0 nL) and pal | adi um hydroxide (0.05 g) 5
% was stirred at roomtenperature for 27 hours under an
at nosphere of hydrogen. The mxture was filtered

n TRRAER CobbE P | RSP R g o
benz;dl)qmnoluhﬁqﬁat ograspeny on 4PB2ca gelb), el ut Zﬁﬂj)pf%eﬂw 44.5,5-
tet{ﬁ/rﬁ%@{l[ﬁ f%}d&ﬁ(&éo‘?@&ﬁ?‘@@?g@i gEBégEsuaﬁneﬁrﬂis 4td: rﬂoﬁdh Qraie @3

as a ye ow ol |
g) ghd MLB-dirmetifRrnamitie3)1o mLywa puged with Frgen for 205||q)nutes, and

thef %gajé@gnﬁ'ﬁ A 6’566@1%?%;%65%«1 ng)rg%oééne or%paﬁlaéiﬁrr( thy (8.080

g).3Fhe regalﬁnq muxtmm) wag_ Reated at 90 °C tor 12 'hours, cooled to room
temperature and filtered through Celite. The filtrate was concentrated 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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(dd, J = 0.6, 2.5 Hz, 1 H). 15 Preparation 44d

[ 8- chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - | benz
WO 2123814 n-5- yl oxy] acetic acid nethyl ester. P /GB2008/001201

m xture of 80

8- chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-yl benzyl

Prebatation haa-etobrotDisdPropg4-metryt-8444 piaza- 1ripengyhquissiinsrol
carbonate (0.035 g) and bronpacetic acid nethyl 20
ester (0.025 nL) was stirred at roomtenperature for

A Aixtbeurd. sTmeroi2xsoTepenys 4 ealingat(aqyekol hythenzgltuietin-5-ol

04K 53 U R 8 5B PAR PR ol 005 o

wasTBiEHRREAtUBbM UbinpétRe for 27Chues Lindir ad amdarharedﬂlq&iﬂogen The
pressure, Pur |

t] f
misiee o Slerarprasins e angethe GFEleR prapatfted Thger, raucea
pre@éuréypuﬁ?hﬁﬂcﬂ'nﬁf A8 desidliy by wemﬂto&rorﬁétoérhﬁh@oh ailiBa Yebeluting

i SR Sk SRS s a6 i 5 o by e e

corﬁbdﬂﬁd‘hsﬁﬁyembﬂ oilfo@pagpati on 44e:
[ 8- chl oro- 2-i sopropyl - 4- net hyl - 3- (4- pyrazol - 1-yl benzy

I )qui nolin-5- 30 yloxy]acetic acid A solution of
'H Nﬁnn? mlzlgr 8-1I923 L ORY6. 64~t|erBHM Zﬂ(s( ?przraz(d 2l.-|).306 gpmym)
ul nol I n- acetic acid ne
6.66)01 h ot Fim b, @ﬁa =59 ) g b 6 e T8ds 1. 7.88
(dd), I LY.61B He! Py, de sol utlon (0.5 m-) was stirred at

roomtenperature for 35 three hours. The mixture was
concentrated under reduced pressure and the pH

Pre%d}diﬁhemo 8- dhlbréizascﬂﬁdpwmﬁeta{d Pdlpyvhand edbemzyl)quinolin-5-

drochl oric acid (3 . The mxture was extracted
Y'OW]@Wt'StaﬁVIm%‘EE‘teéfeé and the combi ned extracts washed
W th saturated WO 2008/ 122784 PCT/ GB2008/ 001201 81

A s erohonn Pasabr ook e Bt s8R sl .10

a). raﬁawﬁactsm ﬁ‘n&ﬁ Lﬂcﬂas%mﬂn ch®onsatei (01035 ) rdrid romioucetinl asich methyl
chronat o

estgt (%9%5 stlr drs@{ }ofggb?q?%ergth%qug%ommé&ggTﬁﬁ )ﬁlilki[l?e was
corcknfated Curitiet rbm&dlp@sﬁﬂé and ¥l resiguet partifidneddbétivebre ethyl
ac Ct%g’é)r%] q agerlp@@e Epan}j/:elpl'l%svt\%ﬁl%"éjr' 0339% %gre%%i_brglﬁlfate and
conteafrated) uAdibr, rébd&éd(;sresm, Pufifidations pf 2k$ | residge by , cglumn
chr§n§t#ﬁyﬁ%@iﬁ@6ﬁz léﬁjﬂg j/ﬂthz%ﬁ\gétf_h% iti;'gheﬂggélzé gthxr]ac:etate

(1 aao fo 8:2 by Yoldne) Baddtitledsomdpound ag colpuriassigil (0P83Y). 10 (d,
= 2.4 H, 1 H. Ms ESI (+ve) (Method A): 450
(I\/H—|)', Retention tine 13.6 mn.
MS: ESI (+ve) (Method B): 464 (M+H)", Retention time 4.63 min.

Preparation 44e: [8-chloro-2-isopropyi-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid

A soluton 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 ethy! acetate and the combined extracts washed with saturated
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Exanpl e 45:

ropyl - 8-fluoro-4-nmethyl -3-(4-pyrazol 51+
W(sgo %%’g‘?l n- 5-yl oxy] aceti Q1 acid FN OO ?L%”éhg&gmum

Pr epar ation 45a:
aqwg%n rqol %Lor@fa so r O;(Ef' ) t o ovg’r 4 Eua}r% Ifa:tlteyl‘l'Rg rE‘)Ivent
was- eérhovedt Smblbt aeduckdTgirégsures - 4rtt the amldué plitifieaz \by) galumn

GO T R ) T T e
angomad acid (ROLX0.001 1 Orh:0)004ety valurge)dto afford talegmmpoand as pale

hen tr with [1,1-
yellgw sefidd ﬁ@%’)ﬂ(}phosphi no) f err ocene] di chl or opal | adi um
(II) (0.058 g) The m xture was heated at 90 C for 3
., hours. cooled to roomtenperature, ralis |
HORIRGDENY 530 Gl AP i8G5 D BEd o e (s, 21
4ﬁ|x(sr 2R, lanitl b L2z, amtetz éﬂ?u&s?QHﬂ—)H) 25044 J = 8.5 Hz,
onbi ned extracts were washed with saturated |L_J'eo1u|_§
2HS GEIBR .ok 815 k6 20or G016 T8 AL IH. G004t Lrdrd Mz, 1H), 7.83
(d,TRgpayzigul fate and concentrated under reduced
sure. Purification of the resjdue b .col um

MRS e Vet Ay g Rl Fgtention dmes i3 S 1t o mi xt ur e

of cycl ohexane and ethyl acetate (1:0 to 3:2 by

vol ume ave title ound a el | ow o 0.
ExgplaHBI SR IaPr oY IHBTa- DYy By B0k VibRRRuinolin-
s-iléﬁﬁﬂzaﬁéam& 0.89 (m 2H), 1. 08 (m 2H), 2.26 (m

2.83 (s, 3H), 4.45 (s, 6.51 (dd, J = 1.8,

25Hz,IH) 673(dd J E .6 Hz, 1H), 7.20 (m

2 H, 7.23 (d, J 8.6 770(dd,J:O.5,

1.8 Hz, 1H), 7.74(m 2H) (dd, J = 0.5, 2.5

Hz, 1 H, 10.1 (br s, 1 K . ESI (+ve) (Method
B): 374 (MtH) ', Retentiﬁin 7 m n. Preparation

45b: OH
[ 2-cycl opropyl - 8-fl uor o- 4- met .- 3- (4- pyrazol -1 -yl ben

zyl)qui nolin-5- yloxy]acetic \cifd nmet hyl ester 10 A
m xture of
2-cycl opropyl - 8- fl uor o- 4- net hyl - 3- (4- pyrazol - 1-yl benz

P-c9cle IB-fddlo A meth9k BrGl-aryisEmay| lin-5-ol
Pr&/éérﬂﬁbrm%d ar?gc I\Frlel-pgl met hgl frgﬁngm@gﬁb%to 21 i) qusumo e

treat ed vvlth nmet hyl bronoacetate (0.011 nl), and the
A FP&ltetof ROCHIBry BB roMsnéthyly-@chyeazol- 1-ylbenzyl)quinolin-5-ol (0.26 g),

cyclopropylboronic acid (0.12 g), caesium carbonate (0.92 g), dioxane (5.7 mL) and
water (1.4 mL) was purged with argon, and then treated with [1,1'-
bis{diphenylphosphino)ferrocene]dichloropalladium (Il) (0.058 g). The mixture was
heated at 90 °C for 3 hours, cooled to room temperature, neutralised with saturated
aqueous ammonium chioride 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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roomtenperature for 1 hour. The m xture was dil uted

wth water (30 nL), extracted wth ethyl acetate ?3
WO MY and the combined extracts were drieddvB 008/001201

15 nmagnesi um sul fate. The 8blvent was renoved under
reduced pressure and the residue purified by colum

'H NMB RMEE-dBhp 80 &1 e 108 (.@H)t 2126 (M. t1).a2.88 {8, 3H), 4.45

| ohexa t t : 3;
o uGaT G TS ANHE (M PTG Soee B8 R’ P20 (. 2 1)
7.280(d034 §p.H2AHYST.7ESHd, (J+v €)5, (I HaotHB)7. 744¢6 HW-B)2 (dd, J =
t i ' . in. Preparation 45c:

0'{%‘-@%”%& {')dpg‘fbré' ?Fg]or 0- 4- met hyl - 3- (4- pyrazol - 1-yl ben
MS2 \ES) ¢uiel (Methed B) 378X+ & Reterdion im@s3. Amim| ut i on of

[ 2-cycl opropyl - 8-fl uor o- 4- et hyl - 3- (4- pyrazol - 1-yl ben

zyl)quinolin-5- yloxy]acetic acid nethyl ester (0.034
Preparationt4Sbr [Pagydlopfapyadrfliudroi®methyl-atdpyrarelr 1-gloenzyl)guinglin-5-

vokgaert M as “stitred at room temperatre
for 2dh?ursb The m xture ;/vas di | ut ed vvi.thi wat er , o
e
(0.p4&Q), potassiem csbarate €o4g)mndf N,l!\t-qliatelhyﬂomajnide (@a1 md-) was
T e T
rocin 2Emperatutdfor 12h@E. Theg mBdtre vtas4tﬂlute(ds§vithzwlater 43(7mLQ,séxtracted
witﬁ%th@:aé%%:i il)ﬁ} @.@: ?%Tgth'{a'rzncorépéﬂ)ed 7&3%%%5&&*%% Jd:rr_ed over
magn8siumOsiifate, THe isplvem, 8BS (rémoyed: under Feduced Hyressprg @nd the
. , = . , 3
resifle Gilieg g8 bl priociataa rocsilp,oct s Wi mhaure of
cy¢lehexdané labd lethyl Ajetated2:0(1a:-8 by velumehta afferd theetitierconpound as

b8 ail Wt Met hod B): 432 (MtH)', Retenti
o fifoalopfif G, (500 B 2 (i Fetention

(8-chl oro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1-yl benzy
MS B ) i Deftiod B) YA46ARAH) S Fstdriliod tiMe 48nf N C -P

Preparation 45¢: [2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-ylbenzyl)quinolin-5-
yloxylacetic acid

A soluton 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 resulting
precipitate was collected by filtration and dried to afford title compound as a pale pink

solid (0.022 g).

'H NMR (DMSO-d6): 5 0.87 (m, 2H), 1.05 (m, 2H), 2.25 (m, 1H), 2.82 (s, 3H), 4.45
(s, 2H), 4.72 (5, 2H), 6.46 (dd, J = 1.8, 2.6 Hz, 1H), 6.7 (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
2-isopropyl - 4-nethyl -3-(4- 10
WO@&Z&% 89'1 yl benzyl ) qui nol I'ﬂ’ 5-yl ester A m xt CT/GB%OOSIOOHOI
8- chl or o- 2- |sopropyl 4- net yl - 3- (4- pyrazol - 1-yl benzyl
ui nol i n-5- , dichloronethane (3.0 nL) and
ISt PBLi) Ghathedt A 432 (MERY"aFegnies 86 0 Bdied wi t h
L 3ub (MPHY, RBIYA6N trae 6B MR L), and
Msfﬁgf¢ggt tlﬁgﬁﬁfxtuge mgé stirred 15 at 0 'C for 15
m nutes and then at roomtenperature for 1 hour. The
Exdﬂngfeuflé Y@-Ehlo?@-@'-l@épltdby%elﬁyi ﬂﬁ-ﬁyhﬂzbm-?ﬂiamnqdinohn-s-
eous sodi um hydrogen carbonate solution (5.0 m-)
Vﬂﬂﬂ%ﬁcéﬁﬁlacted with di chl oronet hane. The conbi ned
extracts were washed wth saturated aqueous sodi um
chloride solution, dried Qver magnesi um sul fate and
concentrated under reduced g;e~sure to afford title
conpound as yellom10|| 0% . 20 M. ESI (+ve)
(Method B): 524 (M+H)' 2 hon time 4.9 mn.
Preparation 46b: HO
[ 8-chl oro-2-isopropyl -4 nethy
| ) qui nol i n-5- yl]acetic®cid rgthyl ester 25 A
m xture of trifluoronethanesul fmgnic acid
8- chl or o- 2-i sopropyl - 4- net hyl {34 4- pyr azol -
1-yl benzyl ) qui nolin-5-yl ester (0.075 Qg),
tertbutyl-(l-nmethoxyvinyl oxy)dinmethyl silane (0.063

ioh! h&d.u : a ALBHEEA- 4L ASthyl-3-(4-
Pr%?%'ohi gg'm@'aﬁ@%g%n&mgtﬂﬁ%%a%gn @?:gﬁ%g m nu%s an‘é :
pyrapalH -ylbanzybauioglinth-y! ester
tetraki s(tri phenyl phosphi ne) pal | adi um (O) 30 (O 017
g). The mxture was stirred at 70 2 IYS
A wixture cbft Behloord-isepiseyiA-methyl- aﬁ&ww@'eweewpswaﬂ n-5-ol (0.1
a), @ﬁéﬂlér&meﬂaﬁe f&. 'otrhé)t snd’v?rfetrmmﬁﬁat(o aﬁ eﬁi_)tatctﬁec RdUesded with

ssure and resi du urif

trmchmm!ﬂ&i@ﬁdw @nhygmm &030 l“'—’veﬁ"l&’t t!ﬂﬁ gew?tm mixjyr @S stirred

at 8f° G 3@%4\@%@7&@ tRed. /a%ﬂ%rﬁﬁéraﬁﬁe {34 By@l Thexairmre was
8 acetate (10:0 to 2:8 ?ﬁ/qlvol une

coqleq |lq;0c tted with sgmr@ted \PEHBONT urp @y@yg%e@far%ﬂgateégfutlon
(5. gJﬁY )ar{d'\@)&ﬁ%dmlth dibRofdidthane. Reb eoinbiredt éxtracté. werei washed

Prepar ati on :
with salusalep @qgecptssoigdaw chigride selytions drigd guer magnesiym sulfte and
coﬁ&eﬂ%@@'dnﬂeﬁedhﬁédoﬁﬁr@éé@e acaftbrd\tisotompaunda yellow oil (0. 075 g).
[ 8-chl oro-2-isopropyl - 4-net hyl - 3- (4- pyrazol - 1- yl benzy
I)qU| nolin-5- 10 yl]acetic acid nethyl ester (0.04 g)

MS: (=1 eLved pmeihed w):a524((§1+01) Y Beterion timeat ®chinyi th 1. 0 M

(4-pyrazol -1-yl benzy

Preparation 46b: [8-chIoro-2-isopropyl-4—methyl-3-(4-pyrazol-1-ylbenzyi)quinolin-s-
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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aqueous |ithium hydroxide solution (0.3 nL), and the
resulting mxture was stirred at roomtenperatu
WQ 0882284 0urs. The ni xture was concentrat ed u%gpmoos/ooum
reduced pressure and the fH adjusted to 4 by the
addition of 0.1 M aqueous hydrochloric acid (3.0
cyam)exarrmendmttwa@tamﬂ ®Q to 28thydvolume) te givgtitla comppuncagipale
yelfo m@ d extracts 15 washed with saturated
aqueous ium chloride solution and dried over
magnesi um sul fate. The sol vent was renoved under
I r by
Me ESERR) PIEROYEE ABNLEE, FEBHEBA s S i, 1Y,
m xture of acetonitrile and water (5:95 to 98:2 by

Prafgralily 468: S ligtriariomoRTRRu S fa-tfatdl Sbedhquinolin-s-

yiladstic 6681, 2.66 (s, 3H), 3.36 (m 1H), 4. 21'(s, 2H) ,
4.36 (s, 2H), 6.51 (m 1H), 7.12 (d, J = 8.6 Hz, 2H),
7.35 (d, J =7.9 H, 1H), 7.70 (d, J = 1.7 Hz, 1 H),

A 7sdigtignm dtH) (8- dﬂo?@-Z(ndoprOpyt-ﬂm@thy{za (4tpydpzol g yﬂ;er(zml)qlgneﬂn -5-

yl}%gﬂcegﬁ é]ﬂ?)f_besteg@ gﬁa n(té’tY%d@@rEH o4l oﬁa,u_) iRArdaed i 1.om

aqléé&)JSZItr[mn tydtoxidlecaoiuition (9. Bunk)o and ﬂm eguiting (ixyyerwasostirred at

oty HGRA 3 0 iy  RARIR rpym rion

preBsanpandttne pH4glusted to 4 by the addition of 0.1 M aqueous hydrochloric acid

(3. é ﬁll.) TL\gynlq iﬁ‘ﬁ"é) Wa‘r? %rg&eﬁ lv}i‘tﬂrélh“ 41 land: tﬁéf cBﬁﬁEﬁ%S lextracts

benz ui no prop| oni c aci d
waeMcbwntmsamrated aqusfous sodnum chlonde solution and dried over magnesium

sul?qt%ﬁleggl wied- el Hiag é%%@r‘e?éféeﬂ?’?\{eésltﬁét gq’f‘% fesibEpiited
by @mmtwe)revq;a@ﬁb@sm EGr glgm with @ pixture pf gegrlonitdje and water
(5:85 {2 B oY il R Ty o 2ol 0.084 987

to 0 C, diluted wwth water (40 nL) and extracted wth

'H ?\Inﬁﬁ'(ohﬁ‘ﬁfgét 8 1(3h e(]‘:fo_ 8lWHz, Eﬂg seahs, ftﬁ-ﬂl g;sbéﬁ\cﬁﬁ) 4.21 (s,

Vel e satura aqueoUls sodi um
2H},04.86 (reH)d658dmevieD, hﬁ@rﬁ@s! grB-8 izf 8Hb 7RI (d, J = 7.9 Hz, 1H),

7.7090C 52 { #4601 UNCLTs [RONDCY.78 (d, J = 7.9 Hz, 1H), 8.41 (d, J = 2.4 Hz,
1H).
MS: ESI (+ve) (Method A): 434 {M+H)", Retention time 12.7 min.

Example 47: (S)-2-[2-cyclopropyl-8-fluoro-4-methyl-3-(4-pyrazol-1-
ylbenzyl)quinolin-5-yloxy]propionic acid
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10 pressure. Purification of the residue by colum
raphy on silica gel, eluting wth '
woo%“@l‘nﬁy 4gacet ate and cycl ohgxane (0:1 to 4: 68%@1613%0%001201
vol une) gave title conpouﬁ as a col ourI ess oil
(0.033 g). Ms: ESI (+v£ (Met hod B): 0 (MH'
Preparation on ti48&: 4. 4 i $)-2-[2teyclapepnyt tﬂPQW 4gethyl-3-(4- pvraon
yab_@r?%)“gu[n%m BRERIOTE sty dspt Yl - 3 (4 pyr azol

enzyl) propionic acid A soluti on

A (rﬁ?)%u?re[ %F Céféyaepu%ﬁyl Lg. ﬁuérb“l% 3 Byrhzck: 1(-§}bé}%9&@hohh 5-0f

enz urno roproni c acl d meth

() 664 er N Ndhasthgrjormnu@ r@l-bpg ﬁlumai@naﬁq (00 0" and (A)-
2- %@rﬁérgpﬁa&c%r%%@%% r(@ %2 %%%a‘s"btirﬂeﬁrﬁtum 47t)’@cﬁro.?ﬁ 'dﬂ . The

xture was tirre

it Avoleat tor @ "o rduteHue wale 4 Ll ARd RKSALES el ethy
t
ki YT g0 4 Bk B

chiorige solutina.sdead puert magNesitm culfgle mtcam@na'ﬁ@dt wder reduced
pre?s?sp‘&,I %ﬂfl oh ¥F e P@Efdﬁegﬁ L é’ﬁr %n%nca gel, eluting

n concentrate er re uce tgeessure to
withf & mmmtute of ethybmaarmwdagy@meeameaw 33046 by.\whume)) gave title

ool s ggsy 1, 21,105 21 1

4.45 (s, 2H), 4.93 (q, J 67Hz "1H), 6.47 (dd.

J
8.8 Hz, 1
M%l)@sl_;%;eﬁ dgléthogﬁ_%? %8 I-? dgf?etér%n trﬂnge-4 ?gﬂm AT
7. 66 = 1.6 Hz, 7.71 (m 2H), 8.37 (d, J
b 13.2 -msttWB-(4-pyrazol-1-
Pr ‘Ri'?ﬁc’d A) 446 (I\/HI—D(éPé k%%ﬁ%?" fyuﬁ #g'%? RS- (4-py
Y'@@Y'B@ﬂf@an 5hﬂQWM%P'%°%‘ﬁpounds of the |nvent| on of
formula (1) were tested using the follow ng
bi ol ogical test methods to deternine their a

A sotudiers i a&zmwwmw@zﬁr@e b Bdderyrazapt- R)enzv%w"oim

#¢8 L) and wat
oL SRRSO Scapdl )0 g v

(048 rlievasrtregied Wik lthium vdfoadm%ﬂ @l pnd MeeEy
stiffed 'aﬂdoaafyﬁmpﬁr&menar Awnoas. Thd Afixtie0eR @oldd toc 16 diluted with

assa performed in a final vo
wasp P TRLIAT a5i0ifiach oy 1) agggoprgm-,d Ql)aqufomﬁﬁ%(ﬂo%a% The
MRS AAS DRradtb @ With @thyD abdtaf Fiithe a:bd'nbihed rd&ﬁrb&lsl]wd?eaﬂed over

Aner sham B dd
migreap Rltle. 208 PancRiged DB AACRIORIESaP Butiord e

cofigdyiny ak dellow $6lidx0.0281li ng i s det er mi ned

'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 (I) were tested using the following biological

test methods to determine their ability to displace PGD; from the CRTH2 receptor
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using 1 % by volunme of DMSO in assay buffer and
non-specific binding is determ ned 10 using 10 pM of
WQJ?H(’%%"%‘H PGD2 (Signma). Human enbryonic ki dne@FﬁﬁE@“smum
cell menbranes (3.5 pg) eXpressing the CRTH2
receptor are incubated with 1.5 ng wheatgerm
anddot theimabilitgPia artagenisen thel furietipal] offeGis2 of RGsatatne CRTH2

fe%ﬁ’?? ig'?'?%&%ﬁ%&gﬂ) and the m xture incubated for 3

nperature. Bound [3H -PGD2 is
detected using a Mcrobeta TRILUX |iquid

Raﬁ@"@tﬂ !!Iﬁﬁ&ﬁg ggggt er (Perkin Elmer). 15 Conpound
rm ned using a 6-point dose

The esqeptarebinding assay id weHoosadein avfingl wolwreriot POQ) pt dointingn butfer

o BE ST 5 g 5 ol Ao 9B 267 e ana

nMUEBHHEPGD, (AmershiameBiasdiences| Wi Lid)r Lighedd amet addednp @assay buffer

e . CHPH R A ASETN, o D) TR B e

using 9% bgwbluare ¢FIMBO inESHAS buHe7ant] ndrospdciig Girkiinglie determined

oot 4R FogBBP BB VR IR St (R co

mefitiches (&5 lugrexpressiag thé. GRPd? resaptarsaienpcultiadeCWIth21.5 mg

* ok S BBy B P FOSEIRB Bfghes U

Ltdy and ding mixtirerifcubated {6 ® houGpM rbdmaempenatizet BaunddiH}:PGD; is
he .as L QNS hen. | 0 .
coff?B0AY 4 ot UK JEHIE (a2 ot Eimen
Compoiind/1C4 nalle isodetermined Using a 6-id dose agspohse eurve int duplicate
. i for. i i
Wil g RGBT iRl Crplcghs ¥ perteri@) Lding Excel
and iXidit (Mreseft),rand this sdlud i wgedwo (degamineda tievajileatos the test
K?d;u [ 1 inute at 30 C. The
co@@é’]‘ e %&h@%ﬁﬂﬁ%éﬂﬁé& ‘at 1000g for 10mi ns at
300C and the bound [35S]-GIPyS is detected on
G rﬂggascintillation counter (Perkin Elner).
#‘p‘tm‘n‘& | C50 val ue is determ ned using a 6-point
The (BEPySeApsaysis mariovaed in duiral ealumendft 200amdeassay dyffer (20mM
ound _dj | ut.i ie e | on
HERRE Pe o1 Dl B doot b NGk SRl SaBifiny  Pso
cof@ntratians ars kepecbristantiat $vorbymeolaméi Hurmban emboyonichikidneyHEK)
und . usi - f i on.: .
ool JRRI35s T Bobed SplBSN b (T¥Ties B B8 icibateq it e
coGipaguisrids 15 fnin lab 36X@mpiceto adilition ofg?@D: 0nbifinah cemagntration)
] n iy f
an GUYES (TR Mt RBREr B "o sy scihiRHS afe e ALRpleg for 30
mimabsias 30° C, followed by addition of [*S]-GTPYS (0.1nM final concentration).
The assay plate is than shaken and incubated for 5 minutes at 30°C. Finally, SPA
beads (Amersham Biosciences, UK) are added to a final concentration of 1.5mg/well
and the plate shaken and incubated for 30 minute at 30° C. The sealed plate is
centrifuged at 1000g for 10mins at 300C and the bound [3S]-GTPYS is detected on
Microbeta scintiltation counter (Perkin Elmer). Compound ICs, value is determined
using a 6-point dose response curve in duplicate with a semi-log compound dilution
series. ICsy 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.



of less than 1 Min both assays. For exanple, the
of Exanple 1 had an 1C50 value of 5.4 nM i
““fﬁ@gﬁgﬁgb radi ol i gand bi nding assay, and the %%ﬁﬁBHWﬁm"””
of Exanple 2 had an | C50 J4lue of 6.3 nMin that
assay. WO 2008/122784 PCT/ GB2008/ 001201 88 CLAI M5
1. A conpound of formula (1) or a pharmaceutically
Bi%&l%g_ﬁglﬂﬁ _alt thereof: 5 RM R4 x R0 R3 (I~

wherein: 10 R is halogen or cyano;, R2
is hydrogen or nmethyl; R3 and R4 are independently

- OR6, . Cl: kyl or - C6gy.C |yl . -
Compogpe, it MapPRISt P VerecteBe Tt e T2 HRiipdf binaing
an@@TﬂﬂeCe lﬂ‘ﬂﬂdti@ﬁsl %33353& Geél:ljidatlwgbilweqrth&ﬁd)mgm;nds% h'ﬁmg ICs, values

Cl a or cycl oa either o [ in
of {988 fthal uM 18 ot aﬁwéﬂwxa%@*e Mg eﬁmmﬂr‘@v& 52@5@% T'fad an
|csﬁfvam‘e of .4 AM-ifttHe cmﬁz ra@loli éhd buﬁdiﬁ%@ say, and thé compound of
en and the other is C( R7, NR8SO02Re or
E"%’“D'Eég'l‘ﬂﬁ@? Koy value ol f-3 M @éh%‘cﬂsﬁﬂb’ from furan,

t hi ophene, pyrrole, oxazole, thiazole, |n1dazole,

pyrazol e, isoxazole, 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,

1,2,5-thiadiazole, 1,3,4-thiadiazole, tetrazole,

pyridi ne, pyridazine, pyrimdine, pyrazine,
1,2,4-triazine and 1,3,5-triazine any of which may

be optionally substituted by one or nore 30

substituents selected from hal ogen; cyano; Cl-Ceal kyl

optionally substituted by one or nore hal ogen atorms;

C3- Cscycl oal kyl optionally substituted by one or nore
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WO 2008/ 122784 PCT/ GB2008/ 001201 89 hal ogen at ons;
.. Cl- Coal koxy optionally substituted hy, one

w‘ﬂ%’ﬁ%%%f“ogen atons; Cl-C6al kyl - O CH2-, PCrIGE2008001201

Cl- C6al kyl - O CH(Rx) - and CI® Csal kyl - O- C(RXRY) - in

whi ch the Cl1-C6al kyl part is optionally substituted

by one or nore hal ogen atons; NH2C(=0) -; RXNHC(=0O) -;
CLWNC( =0 -; RXRYNS(=0) 2-; RXNHS(=0) 2-; NH2S(=0)2-; 5

-7 RXNH; RXRYN-; RxS(=0) 2-; RXC(=0O)-;
RxS(=0) 2NH; RxS(=0) 2NRY-; RxC(=0O) NH and

B e

optionally substituted by one or nore hal ogen atonmns;
or Rx and Ply when atfached to the sanme nitrogen atom
forma cyclic am no ingﬁ 10,R7 is Cl-C6al kyl or
C3- Coeycl oal kyl eit whi'ch bei ng optionally
substituted by one DI 5 hal ogen atons; or phenyl
or nonocyclic heter avixng 5 orlp ring atonmns,
optional |y substigiuted by*oneg or rmrg substituents
i ndependently sel ecfed fro gaen; cyano,
Cl1- Coal kyl opti onaks ubst by one or nore
hal ogen atons; C3715 cycl oal kyl optionally
substituted by one or nmore hdl ogen atons; hydroxy;
Cl- Co6al koxy optionally substituted by one or nore
hal ogen atons; Cl-Co6al kyl -0 Cl 12-,

whereinesal kyl - O- CH(Rx) - and Cl- C6al kyl - O- C(RXRY) - in
whi ch the Cl-C6al kyl part is optionally substituted
,by one or nore hal ogen atons; NH2C(=0) -; RXNHC(=O) -;

R PYaNQERK RYNS( =0) 2-; RXNHS(=0)2-; NH2S(=0) 2-;
NH2-; RxNH; RxRYN-; 20 RXS(=0)2-; RxC(=0)-;

,RXS(=0) 2NH; RXS(=0) 2NRY-; RxC(=O) NH and
doegeRarethylisher ei n Rx and RY are i ndependently
Cl- C4al kyl or C3-C6ceycl oal kyl, either of which being
optionally substitute y.one . or nore.hal o t ons,

P Gindi” 1B IEPRREI TR 1Rl 1 CafevPRkd e Rtgr, two

grcfu?g lﬁmeCdpﬁbmamy aobdlituted Bg on@BEmdke Mfogen dtgmisogen,

Cl- Ceal kyl or C3-C6cycloal kyl, the latter two groups
bei ng optionally substituted by one or nore hal ogen

Rngg&.orAam@mound as clained in claiml1l wherein R

is fluoro or chloro. 30 3. A conpound as clainmed in
claim1 or claim2 wherein one of R3 and R4 is

R® REC @Lalkye bh@l-Ceuycloalipl; either of vhithtbieingadpitienallysubstitited by one

or difl uorotmet_hoxy. 4. A conpound as clained in any

org\prqhaéo%%%glafshg clains wherein Xis -CH2-. 35 5. A

conmpound as clained in claiml1l wherein R is chloro

x 19Tl Uy O BE 1S

R

one of Y and Y' is hydrogen and the other is OR®, -C(=O)R’, NR°SOR® or a
heterocyclic group selected from furan, thiophene, pyrrole, oxazole, thiazole,
imidazole, pyrazois, 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,-Csalkyl optionally substituted by one
or more halogen atoms; Cs-Cecycloalkyl optionally substituted by one or more
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hydrogen or nmethyl, R3 is nmethyl or difluoronethoxy,

hyI i sopropyl or difluoronethoxy,
worﬁ%aéﬁzzen fluoro or chloro, one of Y and Y’ ﬁgjf/éBZOOSIOOIZOI

hydr ogen and WO 2008/ 12278§f9 PCT/ GB2008/ 001201 90 the
ot her |sgyr|md|n2 razo

halpgem atemsg hygroxy; rﬁ:@g@@ﬁoxg_o? onally ,zfplaggqud @%gne or mo:% Halogen
atom:& ﬁ‘dﬁaiﬁylycbacl-%@ aii<y¥b G}H(H"ﬁ%ﬂ@#ce‘bﬂwl 0- @Wné)‘ |n which

tionally substituted %/[one or
r

thesma'ﬁaawémg @emmrwmtmw%m R H'Oé?a?ﬁioge" atoms;
Ni—f?h L RXNIEL D) 'FP‘ RERYO)-; ﬁ*n“NseL@ tFt*NHS(_O)?_, NH,S(=0),-;

or onet opropyl

NHat hdXWNH-1 sBr pi‘i)xy B=eror E‘nﬁﬁ‘@xy XIS(T@)ZUB‘r-on%tS{OQ%NRY

R"é&w d?{xg&%h 5 M%&R Y"%Igﬁ(ﬁcg@z?m Fb?%l@%a -Gaalkyl or
ﬂswmw -eitfppof; wtmhuhemg RpkaMlly sm%f,(tuiesi py: onm(rzt@; halogen

ato@zssc%:g‘@gﬁ w%@ﬂ@%% the %T@dg@n AGH form a cyclic amino

wherein Z is sel ect from net hyl ,
ringt hyl , isopr opyl trifuoronmethyl, difluoronethyl, and
cycl opropyl, and Rx and RY are 10 |ndependently
nmet hyl , ethyl, isopropy trifuoronet

I
R’ i €i- Ggﬁli@wfg{ ﬁy-pscygioaﬂgyﬁeigp( &pyhich bgmgmp%g@ﬁglywbmqétﬁd by one
or ﬁ\to?@ﬁélggeﬁ ?toH%eonsﬂ’iH?llyf‘brt SR cIR! TR rb&fy ThavikgPs @h 8!rin &toms,

azinyl ring, the'latter

optncmalln rmbstytumdsubmet ot é*apreyswétlwyms indepppdently; astegm from
ha@b mﬁyﬁiﬁﬂ&f@‘l’% glkgu%&to@\allfst%%ﬂ%w& e 61 E@bf@ﬁbtbgbrpétamm Ca-

ect ‘of any of the

Csirycionky! thIOAa\hhéldiPFd@éa@ ibyapne ermRAte chalngepontigmss itygroxy: Cr
c@R&ﬁPﬁ;I%nQﬁy §ut§§t:ﬂﬁ9d bg dMeYordhore! Rflogure §@fHisH €, a3 :aikpeO-CH,-,

Ll
oS-G R Ak G e O RS i g 316 dacrally! part is
opﬁér?dllv%bknu@ﬁgﬂpfonglsﬂ lrﬁ;r%E Hgﬁ)igﬁnl dtomBENMIZ(=®)-; RINHC(=0)-;
RRINEAON T BARTNS(EOM FENHSERt | wsﬁ%y(r&poh%veﬂ“w RARN-

RX LAt ch_fO)fGRTFﬂ‘g(e@ﬁmpr RIS(MOJNR'S0. Fié(Cl(E(D)h&ﬁ and

alL nmen (0] ndai ons res (0) u

Ry Waasein SLancL R 9 proReBrt Er ol GG Thl 0%3“‘3"
eithér & vﬂﬁﬁﬁ g §|btfd°nﬁlly MSﬁmﬁﬁ s} Srecremene hatddeaditors; or R* and

f | 1
R gaiptiached fodhe SaMB JREOST AR [T eyl aingind! ARy - 1.°

as clalned in claim10, wherein the condition is

Selected fro st hma, .chroni.c [ i vV (gAY

a3 g, S Fvh B Bk RhO1 AE HE e Bofh BB sty
substitetegibg ohbion morehalbgén stoms.

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 diflucromethoxy.

4, A compound as claimed in any of the preceding claims wherein X is —CH:-.
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
diffuoromethoxy, R® is hydrogen, fluoro or chloro, one of Y and Y' is hydrogen and



10

15

30

35

5 12. The use as clained in claim9, or a nethod as

3
woh q?i:l, jn claim10, wherein the condition i
se@gc ea‘i from psori asi s, aégpl c and non- at opi QCT/GBZOOSIOOIZOI

dermatitis Crohn's diseasé, ulcerative colitis, and

irritable bowel disease.
the other is pyrimidin-2-yl, pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yi, imidazol-1-yl,

imidazol-2-yi, thiazol-2-yl, oxazol-2-yl or isoxazol-4-yl, any of which may be optionally
substituted by one or more substituents selected from fluoro, chioro cyano methyl,
ethyl, isopropyl, trifuoromethyl, difluoromethyl, cyclopropyl, hydroxy, methoxy,
ethoxy, ispropoxy, difluoromethoxy, trifluoromethoxy, Z-O-CH,-, Z-0-CH(RM)- and Z-
O-C(R*RY)-, NH,C(=0)-; R*NHC(=0)-; R*RYNC(=0)-; R*RYNS(=0),-; R"NHS(=0).~;
NH:S(=0); NHz: R*NH-; R*R'N-; R*S(=0),; R*C(=0)-; R*S(=0).NH-;
R*S(=0).NR"-; R*C{(=0)NH- and R*C(=0)N(R")-; wherein Z is selected from methy,
ethy!, isopropyl, trifuoromethyl, diflueromethyl, and cyclopropyl, and R* and R" are
independently methyl, ethyl, isopropyl, trifuoromethyt, difluoromethyt, or cyclopropyl,
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.



