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WO 2008/ 119917 PCT/ GB20071001138 QUI NOLI NE
J VES AS CRTH2 RECEPTOR UGANDS This i '
WOQ&EIE{@-S{ to specific quinoline conpounds mlﬁﬁgrﬁﬁeo%ﬂoonss
Uganda rf the CRTH2 receptor (CGhenpattractant
Re c eQUING hiGMEPDEROUATINESSABI GR NP RECERITOR LIGASIDEI per
cells type 2), and their use in the treatnent of
di seases. responsi ve to nodul ati on of -CRTH2 recept or

Thl@ﬁ%ﬁaﬁﬂoﬁ%@la@%'t@ hRak | irBiRe@FRBUR RGN BreJigBRdd biaRat

ammat or onponent. Background to the I nvention

CRTIA2 frespiog @W@@ﬂéﬁ%ﬂﬁcqmmowi%ﬁw Frgtactig fpiesses el
Helﬁér el n%igﬁe %?‘ %nbgi‘\ﬁi%eﬁﬁ %Qfé%ﬁﬁem bf‘d’hé’é&@s tdeor@lemse of

ators, such as histam ne,

moqitéam@tqf CETER recanjersieliviwsprinsinelt digtasea naviopa significant
a&;ﬁﬂ Ast hma Proc., 2004, 25, 27-30).

infl ost ?g? r#éﬂég%z (PQD2) is t he maj or netabolite
produced by the action of cyclooxygenase on

y mast cells in response to aliergeh,
Baﬁwﬁ gifednifory ™0 at; J. Immunol ., 1982, 129,

Mast 621188 Kpown to plag ab émort@hbm io Bbergip@Dd IMPHRR (RSPPRFES] s

4.1
thrd Qﬁ"tt?eal%%%silﬁf gﬁaepsaﬂf? el @@3@5.%, ﬁ@%@rﬁﬁé’%ﬁ%@ﬁéi,
cytcadne@rlgioﬁtaghhdlht%set? KBaycerAlsrgnAsihma Rrac..12804, %8&391
Pogepadn tPoR R naiidothenBheihile by ndbeaol |
cycbbxmeﬂasa onRtaghagen dcitl by masmelis in rapse wallowso.ch alienge

oEBRE kRl ER e PIoEh. Rhos el P
prodi@®ion islin@readartin patlents/witly eysternic srastapytopls |(Bcp@qrtsd\l, gngl J.

Med, ﬁ%t{bobgs ﬁ%ﬁ%m@%@ﬁ@ qﬁﬁ‘iﬁé gmﬁ%% fSélt hrARe? RdBRVSK.,

78, 458-461),
196RCGD28, HO@i6AREBrowntet elf Aot @twawmidﬂead/wﬁqke“wé@t 6997, 11Hd79-

1o 5551 P GEGROR, B, o2, ol by e
(MureyepaioN. Foghol.ddeslis1 986] &15.B880-884; é;&pe*e%,ﬁﬂ Rev. eapi(. dHis.,

'igﬂﬁf%gé“@ga@@ 2 oBi . %llg{rgg‘ﬂhﬂo{mm:g%?%m 87, 540-548), and

urtigesimehipaveyatttay Jasiiaigy CIOOBMUBY,, 1_98@ 7&558-46%'?@9@ mediates
it ef’f%cts t’ﬂ@gm\% rc%:%é% %eeldthEHr pt o?totr ﬂ!’!’&e ga1ag %\S@hem

ave
1995¢8724,i18P H0-189 f@ and tha«cmmmactant @p@@arsl@or@@m% maigrule

exp-nr%%fam 2 (GSERTIS X(t gﬁatg%ﬁ& §hﬁ1‘gfhnbp e«;@r QQ‘F@@Z@T

types assocl rgic In 1annat|on

Powall; RrastagiansinsHiuekot. Bessinh Gty Acids, ama, 6% 479+188). iThergiase, it

.

receptor has
may have beneflcual effects in number of disease states.

| hasgl:galfﬂgargi u%?%ﬁa% thaf arﬁ’égom%e tl%(gﬁec%‘é* rGEM ks réc%%tors

The CRTH2 receptor has been shown to be expressed on cell types associated with
allergic inflammation, such as basophils, 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 PGDz-mediated cell migration in these cell types (Hi‘rai etal; J.

Exp. Med 2001, 193, 255-261) and also to play a major role in neutrophnl and

eosinophil cell recruitment in a model of contact dermatitis (Takeshita et al Int.

immunol., 2004, 16, 947-959). Ramatroban {(SR) -3-{ (4-ﬂuoropheny )su phonyl-
amino]- 1,2,3,4 tetrahydro-9H-carbazole-9-propanoic acid}, a dual CRTH2 and
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shown to nedi ate PGD2-nediated cell mgration in

these cell types (Hirai at at; J. Exp. Med
WOPHNIZHE. 261), and also to play a major rol %CT%%%IWOO””

neutrophil and 35 eosinophil cell recruitnment in a .

thrqmlang b, %8%@3?%%953&%t% e égrﬁ\gf‘tg a%t@n@éte fese r&bonses

(Suginary etsa!{q Fhitrornob ,axgnme)v,samogm{sy B47-352; Takeshita et al; op.

cit Th8BbefuatoPrdpt i AUHDRO I RE BirgRihenGa Bha RRNGE &

infi@@TAGB2EOFIGe 1Es Been ﬁemmmtien Acerandaptsofransgenic mice

ovef SKRARIEFapOaR RSB GRR LN ob e EPHEREY 2B Gorig e

inci2893] 1e@0% of BcyBkRies Taleepdriskdo elfergdn chafengsi (FujitaniBhel; J.

e ot 1B Areph il PR RS Pra A2 o

agdmistertanos theraibrgyit response i wndmsai imice [8pik ebaind.dmmiunel.,

2005, 2 BEGR i reer i PRARATEIY o BriRTRs”

puloghark icosisophiliarkes p OFssydnist (BW @48E o Bl beadst (LBOP) ttawied

o Giegf (Sruonh Btiauangdnp el aid-dy e

 obsenhdaesstggestahdt GRIHD drespuoRsembyhaensitabRastoparies for the

Spik.at al: J.. .| L. 2005, 174, 3703-3708). i
trea&rg?é’coé%g&%%dg?@atggg??gggwlﬂ agoni sts cause a) 10I "

pul rmnar’y eosi nophi lia but a DP agonist (BW245C) or

Our, Tzopegdmg,ﬁom Sgg?a! é@ iﬁ:%o&ﬁlgspgg'@éogéﬁ&éé%f Hesan)es .

the Usesfer thebmenutadtiens ssmggeshertthiat useRi e aaata@nnms&mdmons

may. have val yabl erties for t treat
oo BRALS Dl o e Bl prassP T s° Ry L §samBRr of o 1] o
a phartracegicalyaceptable Bhit Appkide, dtydee diosolvate thereof:
PCT/ G132006f 003644 descri bes the use, for the
“manufacture of a nedi canent for. use .in the treatnent
of conditions r‘esponsi'}(f to nodul ati on of CRTH2 ,
receptor activity, of a'jtonmpound of formula [1] or a
pharmaceutical ly §& RRI— oxi de, hydrate or
solvate thereof: t- R¥? ‘ B A 20 [1) in which;
R, R2, R8, Wand R5 ali dependent | y hydrogen,
G - Ceal kyl , fAuIIngli’r‘p A

in which:

R', R? R®%, R* and R® are independently hydrogen, Cs-Cealkyl, fully or partially

fluorinated C;-Csalkyl, cyclopropyl, halo, -S(O).R®, -SONR'R?, -NR'R?, -NR'C(O)R,

-CO:R’, -C(O)NRR?, -C(O)R®, -NO, -CN or a group -OR®;
wherein each R® is independently C1-Ce,aikyl fully or partiatly fluorinated G- .
Cealkyl, cycloalkyl aryl, or heteroaryl;
R’, R® are independently C,-Cealky!, fully or partially fluorinated C-Cealkyl,
cycloalkyl, cycloaikyl-(C,-Ceéikyl)-, aryl, heteroaryl or hydrogen;
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25 fluorinated GL-Cral kyl, cycl opropyl, hal o,

WO Zggsa)lﬁRgRB- SO2NR R8, -NR7R8, -NR 7C(0O) R6, @%52007/001138

-C(O)R6, -NOG2, -CN or a group
vvherel n each R6 is independently Cl-C6al kyl, fully or

ar u
e g L
fu|cy<;:oaikyi~|(ﬁf®¢e&4yl)yora@mum§ ;Cl - CBal kyl, 30
cycl oal kyl, cycl oal kyl - (Cl1- C6al kyl ) - aryl .
heteroaryl or hydrogen; 2 WD 2008/ 119917
A isPCHRSB2@H0)-0 61 0):380-,R9 RS -NEhylereig eris acintemsa frrgi 0-2p0d Ay

L T e e

-CHR 0-, -C(O-, -S(O™" -0-, or -NR|0 wherein n is

B is%ndill@célﬁﬁyycra Va}%ﬁfﬁla@ % R‘c?gtrefj !?rghs p‘%l’ uori %ﬂ.‘ﬁt egHR K

-CROR'E3aH@HRYF ougitheBorientatiod OBERB Bi’?d in aithenorigniatiosnt

o370 iR TR Prpra T2

wherélhiZ, i@ﬁ@édﬂéého ihe riagtchrying A, dftambiRSwherdAR® CHR92- i n -

© O Gy i@ pr i B Bl ARy ol @
carFll‘i‘/!sn"ge’tﬁﬁd oRﬂJIlgmd pﬁiﬁauwﬂhjenm}ted ilﬁ'léthykfﬁl Cgr ICﬁZIt gél .
0 r artia
Ccsllcpd%ﬁ]cggg %é g %ﬂe(fhyp or ful ?/y o:J partially
f 1 Uois i-0af-eH-(ret 18(0),-, phiegein mderenidgertitom 0-2or 2, and Z

is -, -NH, or -S(O)n- wherein n is an |nteger from
0- 2; X5X|sacarboxyllc acid, tetrazole,

X isk &w@b@wacs@xazaﬁoa 3ktwdmg«mazo:amydroxpmmm médtpephinate,

phosp hos ona r s up,
PhoBREE P PRA PR el 7 %pmé&%séﬁu@m 20 rs:
C(=LINNSOsR )ﬂogNH(ﬂ(-.emmir yl,

aryl - fused- heterocycloalkyl

het er oaryl - f used- cycl oai kyl ,

Y isheil Qhéiérfo;liyi faqs-awbeummroqmlam Retroaryl-fused-cycloallyl,

scr i ption of
het@rﬁéry‘ T{'{@@ﬁﬁ?tg éﬂﬂ%@i Pég’@gf”g%\%cﬁ%&g F&B r'ovi des a group
of specific conpounds of the same structural 25 _
cl.ass as 0S i ch our. copending application
De tlg&ﬁ‘?%‘a m@éﬁﬂgaq\@\f'&cped to above is concerned,
Thdpresdininveimimi grovided ¥ gebiup ok sseedictchepeinns of the same structural
class as those with which our copending apphcatlon PCT/GB2006/003644 referred to
above is concerned, but not specifically disclosed therein.

The invention providés a compound selected from the group cons‘isting of

[3#(4ecyanobenzyl)-4—diﬂuorofﬁethoxy—2~ethyl-8-fluo‘roquinolin-5-yloxy]acetic acid,

QA[3-(4-bromobenzy!)-4-difluoro'methoxy-2~e’thy1-8-ﬂuoroquinolin»S—yloxy]aéetic' acid,

[4-ethyi-8-fluoro-3*(4~methanesulfonylbenzyl)-2~methquuinolin-s-yloxylace{ic aci;l,

: {éfethyl-e-ﬁuoro-3~(4-methanesuIfonylbénzyl)'-4-methquuinolin-5-ylo>(y]acetic acid,
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The invention provides a conpound selected fromthe
nsi sting of 30 PCT/GB2007/001138
WO%Q@%@%ﬁgnobenzyl )-4-di fl uoronmet hoxy- 2- et hyl - 6- Puor oq
ui notin-5-yl oxy]acetic acid, ‘ :
[ 3- (4bromobenzyl ) - 4-di fl uor (i met hoxy- 2-et hyl -8-f| uoro
[4-difjudraaiethoxg2yetiok§flaoretd-@-methaxycarbonylaminobenzyljquinolin-5-

| y&ox*r]éé&fcfbfélq? 8- f | uor o- 3- (4- net hanesul f onyl benzyl ) - 2- net hy
| qui no

I'h-5-yl oxylacefic acid, 35
[ 2=et hyl-- 8- f | uor o- 3- (4- et hanesul f onyl benzyl j - 4- met hy

| {4~d§g@#jp@%8%%M§-§L&%%Qagm@ﬁkﬁesuﬁ@nm&)gi%{ﬂ%ﬁﬁg;7

vioxjlaeaticfdcibr omet hoxy- 2- et hyl - 8- f | uor o- 3- (4- et hoxycar bo

nyl am nobenzyi ) qui nol i n-5- yl oxy]acetc acid, 5 :

[ 4-d=f | uor onef hoxy- 2- et hyl - 8-f | uor o- 34( 3- ni et hanesui t

onyl benzyl ) qui nol i n-5- yi oxy] aceti c aci d, ‘ o
(5)-2-5) (peHI@olbenzyiri sifbbemmsiingxyL-ethy it Sabroseasineting-yioxeiaigRiorsc
acid'fl uor oqui nol i n-5-yi oxy] propl onic acid, 10

(4-di flucronet hoxy- 2-et hyl - 8-fl uoro-3-[4-(1-hydroxy-|

- met hyl et hyl ) benzyi ] qui noi i n-5- yl oxy}acetic acid,

] 8- cMor o- 3- (4- cyanobenzyl ) - 4-di f | uor onet hoxy- 2- et hyl g

i~ | inolin-S-
-t B ooy B BB S P B ey gy el
vioxylagettanjd,qui nai i n- 5-yi oxy] acetic acid,
[ 8- chl oro- 3- (4- cyanobenzyl ) - 2-di f | uor onet hoxy- 4- net hy
I-qui nol i n-5-yl oxy}acetic acid;, 20
[ 3- (4-cyanobenzyl ) - 2-di f| uor onet hoxy- 8-fl uor o- 4- met hy
&9jcét&@mmeta@xyc@@ethwﬁwn@’&l-w,oxwa%siw&@l;
hydrates and sol vates thereof. 25 The conpounds w th
whi ch the invention is concerned are CRTH2 receptor
ant agoni sts. A second aspect of the inventionis a -
[8-chiptchd{R-ehlotoreettanebanzyh-4ctipremeiexyrdeipyayingln-gyloxylacetic .
at:idmd.‘Jl ation of CRTH2 receptor activity, conprising
admi ni stering to a patient 30 suffering such disease
an effective anount of a conpound of the invention,
or a -

[8-chloro-3-(4-cyanobenzyl)-2-diflucromethoxy-4-methylquinolin-5-yloxylacetic acid,
[3-(4-cyanobenzyl)-2-difluoromethoxy-8-filuoro-4-methylquinolin-5-yloxylacetic acid,

and salts, N-oxides, hydrates and solvates thereof.

"The compounds with which the invention is concerned are CRTH2 receptor
~ antagonists. ‘

A second aspect of the invention is 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 the invention,ora
pharmaceutically acceptable salt, N-oxide, hydrate or solvate thereof.
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pharmaceutically acceptable salt, N oxide, hydrate or

W0§@8M@9§7 t hereof. 4 WD 2008/119917 PCT/ GBZOO%(&Q@M@%%@O]HS
Exanpl es of such di seases include asthma, rhinit

allergic airway syndrone, allergic rhi hobronchitis,

ExaRierpiatich disermes ickicetstgs (inis, glieral BNy QYo
alfe@ﬁa)ogr?d&ﬁﬁ@' br@r‘e@h)ﬁ@ Q?lr@“c él?srh‘&eﬁ\%%hﬁonafrf&@%?es(cbﬂ’w

ung, cyst rosis, chronic
nasgbpglynesisi sar@@tgosmamebs Hegrfireig jung, wsm@vrﬁ@s, ahronic

Uge Wc’n@%@’ Qfogf&%tﬁaﬂt@t Eﬁ?ﬁéimér 3581%@538 Sérﬁyotn%bﬁ}é fateral
scidrpiptAlDEHsoeatia eI, %"hmtmg_@w\gd@@w mearal dementia,

|
LoPREH PSRRI 89060 YRR oo ©
demmmtangmymmumeumpbatbp,anwfpcal mmmnrpu@pattw;ememmthy,

mu gﬂ@ gg*eér%ag% ég‘wé@my@ﬁlg gﬁbﬁ%ﬁ%@ tls er&@é&ﬁé&%d{eﬂ&aﬂon and.

encnplgﬂlamy@ms,s@hds kreuma,meig rediten stiola; tﬁwmatcm ardnitiy) ankyloging 0 -

Spoﬁ&ﬂﬂ ééhi?hgsr D &%%*r?%%%?%? gmB%\%&ﬁ&&@?ggﬁ%ﬂgh%aowel A

disatiss c@sbn sulissmseatulossative lcolitiss derdaiomptositiy, dshld s anlos

L L M W T —

psopa’m ardttritis, Raitehs syrdsomdReeadtive artlsntisy sarceidpsieaciarederma,

| S}Q@@E%réafnh 63@{ ﬁ%&hggﬁgg%e ?g‘l‘g b?s%%é??qndgnﬁh g&g%ﬁesf‘utss

Nadcmaatl Wegemr s Podrydomaosis, insyots Namlosailis degeatemyesitis), gout

an BB GEDLER Py ahb SRR hiptst 5. e

dialeatys, mepiitiosysdrosy sglemewidnepluitispagutdanmbthosnis rera@Ligjiyre,

: N n _
cosl¥Bfiia esf e o SR Sl S ook satmip onerfpgor
injugoisitmoipdar, Blodraisejection afterpronsplgiiatioyn darehgraft sensss Bost
das%aggt' c shock, ischemic reperfusion injury in the

al | ograft rejection after transpl antations,

and graft versus host 20 di sease, However, the

Hovg& fr‘nlﬁg fd,ém@wnl?igl il e%’?}]gcbr}ﬁel} h\gg Fni\'a%) E%ricgm%g gg)ﬂﬁgril?wvalue

for mlartmatmem S astirog, okmnmbbmmauwe mirsawsedisedsenitinits, allergtc

it f d1tRtc BRPrEfus Yochpo € Rele srsron s o5

deratatitta@iohin’s dideadm uk:edatlse asléls, ancbaafrtmle bawve mliseasa;aream{mbr

ok A VHE 9B e s AREBA S

particular utility. As used herein the term"salt"

s LRRIER AR S8 b B FRoBERE Rl HE R

salts.aPorhpgumds af the inventidruethioly are acidic can form salts, including :
‘pharmaceuﬁcally acceptabie 'éalts, with bases such as alkali metal hydroxides, e.g.
sodium and potassium hydroxides; alkaline earth rhetal hydroxides e.g. calcixjm,
barium and magnesium hydroxides; with organic bases e.g. N~methyl-D-glucamine,

.~ choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, -ethyl piperidine,

d:benzylamme and the like. Specific salts with bases include the benzathlne, calcium,
dxolamme, meglumine, olamlne potass:um procame, sodium, tromethamine and zinc

salts. Those compounds of the invention which are basnc can form salts, including

pharmaceuﬁéally acceptable salts with inorganié acids, e.g. with hydrohgalic acids

S
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30 pharmaceutically acceptable salts, with bases such
I i metal hydroxides, e.g. sodiuman
Woaﬁgsglégf}tm hydr oxi des; al kal i ne earth net al ﬂ(:"[&g;gsz((}m oy 138
.g. calcium barium and magnesi um hydrom des Wi th
Sucb eganrochiage sr ydipbramineeits: subhyriciacid s acid iso phashoric

B o L R T

mallewk@ah@w@bcrwwute@me@anesuipm&t@ln@maﬁu@home benzom, '

) be&?ﬁ@s%hmnﬂ:e u?a%&'léb% ) nﬁ’ér@em %’si%ﬁr?tﬂé WiE WPhere a e

am ne tassium pr OocCal ne, fronet hamn
congipgng |cﬁ@’ialn§@| ttt@terma@mowmndrs agfepiaile ¢avptenidnsmay be,

for &%J q{hﬁ)r{‘a@'as'q?orﬁa& EQIE:J?% ﬁleﬁﬁqnehﬁ]@n?%’s IYf‘ianzenesulfona*tes

nmeceut | cal i nor
toluawswon@teg (tow!aws)mau;adlhﬁahes (rephtsilehevics- Q@GW@BQ&?

B ERRERIAONL1D 2o, DAIRGLIARUR, B giuponges o
ethgrteo-ddfionic acdhr?ﬁutﬁuuﬂtesh @dthumteea@djydrm@etbyig@funatea):i ds
oo gRACbl e AL s Gellon ORIy

fumpraies) enecndted aimabateb emacetamidobempetessnd tionile; wherein the

rorfelt o B oo SR BB SRRl e Fgptanie
saltguol fheh treemivgioued basurd metchags. may be, for exanpl e,
chlorides, brom des, sulfates, nethanesul fonates,

benzenesul fonates, toluenesulfonates (tosylates),
Usencipactiregs, auels ag esigrht diabmpeuridsowith whitt theatvestiar is concerned

o B0 iR e AR B L B

vivad by matabohn weats (d)g By Bydrolpsistred)ction sethidaioa) s compound of

ot Y FR XY R ShPBEb Bl ol SRR U B A7 BLTE

conmétibliedw, hydfalysisrinvies o tha parembtnetecubel Baifable eters of

corftRhS: SpARERE AL Rl RS Sl B Bl

malphaiesecalatese admcyiaias,q:emlamﬂtm sgeatibatss dimarates, thhkeates,

e QORE R AR B hesial olisn aneel Pt A RIRuHGSs.

methammﬂphedates&t%r@wlﬂmﬂat%t bértmnemmatw, p%d’dmﬁr ug"

R0 OB SR AL Bl e

thosmﬂemtsbahby Fal. ae(ﬁwmummgdﬂetab (Rem.l,l 8f) ‘)8 379, rAseue@tnM e

rerB Gt F1osReS By Ryl e BTR s e Sien e ine

prodrag éarise. Sui t abl e esters of 20 conpounds of fornmula
(1) are for exanple acetates, citrates, |actates,
tartrates, malonates, oxal ates, saiicyl ates,

Corpp@qm"omaeates succi nates, fumarates, mnal eates,

- As mentioned above, the compounds with which the invention is concerned are

CRTH2 receptor antagonists, and are useful in the treatment of diseases which
benefit from such modulation. Examples of such diseases are referred to above, and
include asthma, rhinitis, allergic airway syndrome, and allergic rhinobronchitis.

It will be understood that the specific dose level for any particular patient will depend
upon a variety of factors inciuding the activity of the specific compound employed,
the age, body weight, general health, sex, dief, time of administration, route of

6
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nmet hyl ene- bi s- p hydr oxynapht hoat es, genti sates,

at es, -p-toluoyltartrates,
WO,%@?’HE#?&EM phonat es, ethanesui phonat es, PCT/GB2007/001138

benzenesui phonat es, ptol uene- sulphonates

ecrGlale izt BRAEE e Bilgh 800 1P QR &%@?ﬁ'&“w

dlsezasagjnmrtgam tmm;em.l@&m)um 8lpsSEgels Asd treeukricy of Id‘esmg wijll be
oo GUEERP i E SRR T e A PR e
dailpsloserenge wddlla\bmmharhage:@frfmuam:t @400 mghlioctibothB)0 mg per
o AR SRAY 5 mERRRE PBES aBh fro IR ST R kg fop prample 0.1
to 10 ag @seky, Whiinble dpeivitfedtdobennDs umﬁotlmdﬂtddntai it mbay be nece%sary
to (oA IPBRER AR Ss R S GoRadig  afr vy cyndr oo,

and aIIerglc rhi nobronchitis. 35 It will be
under st cific dose

th f
Tha SR S Mt Wicb IEe o iAo e Y S pidiasd oy
adr'ﬁ!astrati’dsidbyrwuohlte@ohéﬁ??lm%m\tlhéwpmf‘mﬁm“&ﬂ@ptdpemes Orally
C.0 n e e age ne
acrfiRRTEH CaBRBer g Maw il 15tSm A Mt CateUtos ToHeRs. o
graﬁul!i!)l&éﬁ@ésl 1&@!9& or Q’Q'ﬂr@?&@ﬁé QQ&Ii%oraﬁ d(bplcfal risadrieon,

perg ey S0 EoF b nsight. d a6 Hna 2epS ercrot ?régeqrﬁ'ﬁi%?raﬂory

_ maﬂaé irnurin d&s @rdsemlusn a)rrdt érrdaqal,emwawéord/@anmé W(dlﬂll?lﬁ@ such
’ erm i ca ri a re n e -
as RGBS TE e iell St bt gp Bla RiG MrOSskb of hnge

eri p;lrrlﬁ;)!mrﬁé? ifilert 6 efxamg@ I§dtode! Qurga@,bﬁ&ite @ta%hl cﬂﬁiutno

Q
ph%%ai*e o) B ik wﬂ%%‘aﬂfg s xR prargs i g,
taldBo p&hyl&@a glyd,‘bl 8t siifae d@rnts@tahttgiféd eﬁtﬁ?ﬁé poteXo étér?h Odgh er
e necessar 0 us S|
accppiBale WG 2o LEhes sadue MM SoBhE. iRab i Revke ch
coa&étﬁadcﬁﬁdﬁfgttb PiethGdsCGMANG@bRA th MRabghapmesaties pravticd. Oral

R b B Bl 215 SEHPIS S Bt Bsblpin,

SOGRAP,aBhillSionsS syfaws beslixins, o enaly Werprédentaalidsed Gry peeistioes,

recBhEPg pito e &y Eiion s B Eiisretitp Ustys By

preparaiotisenal candin toinrational Sdtiessuemsas subpbhdihg agerts, for

B e

fats@émulslf)emg agerts; l‘ﬁor’fb&aﬁ@lebecnﬁlm lorawmsmcﬂéme e)gam’cm non-
tra nt or :

‘ aque%us géhm?es (\:Nhldh rﬁgy I%:[clugé egtgie o;ls) }or exam e a mond oil,

fractlonated coconut oil, oily esters such as glycerme, propylene glycol, orethyl
alcohol; presérvatives, for example methyl or propyl p~hydroxybénzoate or sorbic -
acid, and if desired conventional flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream, lotion or
ointment. Cream or ointment formulations which may be used for the drug are
conventional formulations well known in the art, for example as descnbed in standard
textbooks of pharmaceuﬂcs such as the Brmsh Pharmacopoeia.
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pol yvi nyl -pyrrolidone; fillers for exanple |actose,

W(f%d&@fl%lgai ze-starch, calcium phosphate, soppii@ho9/0113s

glycine; tabletting lubricant, for exanple magnesium
stearate, tale, polyethylene glycol or silica;

Thél Bﬁ:g%ﬁ%ﬁ%é}‘o}"rﬁ’ulat@ﬂ FOMhiRIReh %Pefahﬂfl&@s a ﬂésai sPray, or dry

accepta e wettl % ag ents SUC as sodi um |
powdar phasiesolimelara éd@hvﬁm,bm@%loéo‘@@@&timnﬁuﬁ@ i o

prefERALP ﬁ’frh rky of RRAGLA B0 Y m?d&%éﬁéﬁ&& B ARG o

pr epar ati ons ormo

 techiawes mcludtqwg@@wdwm@|fne¢ze>~d@mr@dmgromsgmmﬂem$gi

ger?di‘%ﬂo?n'c% %ﬁep Bt (i e@lféric%(ér?ﬂ Ewe@ﬁ)é ﬁvéH }Eisﬁ%?z‘éﬁo?

['on vv| wat'er or o

uitrgsnmcaaib@mean prﬁf@awﬁﬂeine pupellarsddyen mqﬁereﬁi aerosols or
C th i h .
Drogélféztﬁfsrgée h@ﬂﬁusﬁﬁ%{on @%;éffoﬂnzég g&ﬁ@ d gh%c%ﬁgdn’i g@(ﬁe&g@}p&p
inhalgtidnydapsules af @B@ “dyl prowee - deyvanpsywatl n hydr ogenat ed

“edible fats; emulsifying agents, for exanple

| ecithin, sorbitan nonool eate, or acacia; non- ‘

Thagtlive ingredi¢rit claysilgovire adminiaierédedrenteratiylingd stedie Ingddjunf.or

De éﬁgy Sh Ak TeRde %bcjj conéeﬁﬁgt fdnaRakafle ‘&ﬂgod%tqltﬂé be %{sk%rfded K

such as cerine, propylene
or dissobled|in tmrvebteievawanmeoﬁsjy, a@mmpts sucheashy Iocalrarmesmgﬁc

proBaXEe AR Sefls BAH dfecBleaf fle vBfide} T I8! e

convent1 0 or colouring agents. For
topi cal application to the skin, the drug may be made

ou cblbs SRR e P sor BRI E s BRI e, o
presedion @odreatneanh ofl prosiaglahdit-mediateckditederawihusiihe presentt |
i lp RO b B TP Pd POHPBATR L S RR0H
tremmm&@%a d@éﬂ&é@mmlﬁg alﬁﬁapél'mlealtyrai@cmfarad:m ofa
corRSan8 ?](()Hreahta q\tlér?% ée%a t%érg %8he6?r{er§ﬁj%%ﬂg §er§§_. @ltgﬁéal

thec@leutsceagentwfor a hahbma'rmm therapy with corapawndp efitred ingention

o R o A, (LB ORAn LU fBiep T BB

ués "iRepP
cnclsmrm;e m)yﬁzrrgirerfarmp&x domists, suchl amahwterelafarmaterol or

nogER 2 T REUENT bcDGRT S Rel Bt M ripliinn oo

moateukagter pranjukesterr ddukytriese bigsytiogsid ihbibkord susteas HAikugment

T R R T —
antagdniiabicrascpspiLesromidet mphdsﬂ:hydlpme:w(mnévw y

B b S pe SHSr  hBb e e seoove

histamine-1 (H1) receptor antagonists, such as loratidine or astemizole; (7)

 antitussive agents, such as codeine or dextramorphan; (8) non-selective COX-1/

30

35

COX-2 inhibitors, such as ibuprofen or ketoprofen; (9) COX-2 inhibitors, such as
celecoxib and rofecoxib; (10) VLA-4 antagonists, suéh as those described in
WO087/03094 and WO97/02289; (11) TNF-a inhibitors, for example anti-TNF
monoclonal antibodies, such as Remicade and CDP-870 and TNF receptor
immunoglobutin ’molepmes, such as Enbrei; (12) inhibitors of matrix metalloprotease
(MMP), for example MMP8, 9 and 12; (13) human néutrophil elastase inhibitors, such
as those described in WO2005/026124 and WO2008/053930; (14) Adenosine A2a
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Dependi ng on the vehicle and concentration used, the
WO%MIF@H ei ther be suspended or dissolved ppriRSo07/001138
vehi-c Advant ageousl y, -adj uvants such as a Toca

- anaest hetic, (% reservative and buffering agents can
agqnisty pudiasBese deseihediie FPd PE2264 ndIERd L4 LG A Bt hDsige

A2D8nBeoREE: sdcwétho@&&em?&gp%g%@zg@ 4 BRI gbrslde

preventi on and treatnen

Chw%&s@geptqnw@cvmefomw antamm ofcﬁcﬁas ard €6RS8; (17)

;(;rgﬁg.%ﬁ W%h%%@la@@%a%ﬁﬁgéf@ p?&%%@exjgbegﬂérga@r grample a

PP éaCﬁ@toaanta@m@ eua irainbyxes Pectiageniaand (10 a
ther -
corSTREN B mdliend TEhE R, R S AR B S s

~for a conbination therapy with corrpounds of the
' i j Wy to:;. (1) .
4 AU 0y S o n B L Ml
may pe vadeshangewill (@)enswpad ﬁlm\effest:modase chgaohi isgredient) G@na&lly, :
an ?@écggetg @Féélof e&&{ tbgru%dor i ndacaterol; (3)

ene nod ators for exanple Ieukotrlene
ant agoni st s such as mont el ukast or prani ukast or
| eukot ri ene bi osynthesi’s inhibitors such as Zileuton
Thq)ﬁo!l%n@mmm.sc(nug theprépeinaticinrg cgnpmmge of $he ifvantion:
exanpl e nuscarinic-3 (M) receptor . antagoni sts-such
as tiotropium brom de; (5) phosphodiesterase-LV
(PDE-1V) inhibitors, such as roflum|ast or
X@NPIasi | ast ; (6) antlhlstan1nes for exanple selective
hi st am ne- 1 (H) receptor. antagonists, such as
| oratidine or astem zole; (7) antitussive agents,
Thisinedntias wilowei eedascribhekivittaratarpiarty tHBbliovany selreséd. wewil

i bjtors, such s I bypr of en or
be @fec}a’[é %gt ﬁ?éi\%&}('ﬁgbh ' c#e% lbgplb&y\@y é(gonlgéf‘gcom b
mo@tﬂ@tmmﬁm&wﬂ tbay bd BlpdYithdutaipaging i frsﬂn&he setpl of thetifsifion.
described in W97/03094 and W97102289; (11) TNF-a

inhibitors, for exanple anti-TNF nonocl onal
anti bodi es, such as Reni cade and CDP-870 and TNF-

'H NidBespeaira wmweum@emlﬂmmemmémmmhmm uWVagarﬂnmy iabva
(40@9"32) ép@&hf%étmgwoé g %%%’E%%% fs%ﬁgnggéw»)emscal

shifis|ade easesaed tiri frrn m!st;vestq d:ettramhyjdﬂase Tdaesi@irovdi)@:bbbfevxattons

0B ARSI S M

= tripleb sle= Qleslet, inbe chuiltipldEP1052264 and EP1241176 (15) .
Adenosi ne A2b ant agoni sts such as those described in
W2002/ 42298; (16) nodul ators of chenoki ne receptor

" Massipetiranetnf GEMS) anpdrenents agdmerstie efenG@RBmas dn@%mated

mas%]rgr)s were performed usmg the followmg methods:

Method A: experiments were performed on a Microhass Platform LCT spectrometer

-with positive ion electrospray and single wavelength UV 254 nm detection using a
| Higgins Clipeus C18 5 um 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 rinutes. The
final solvent system was held constant for a furtherz minutes.
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conmpounds whi ch nodul ate the action of other
woPb@siid19i d receptors, for exanple a 5 PGAD2 pERNLB2007/001138
receptor antagoni st or a thronmboxane A2 antagoni st;
and (18) conpounds whi ch nodul ate Th2 function,. f or
exanpl e, PPA R agonists, The weight ratio of the
aedment werierpeefmm@]on 8 MitremgesBlatdorachG speectrometer

.' with %9%@\?% %«‘gf noddive ei‘é 3{“‘5&% élt Mid ) D@e %{ #@98&0 8§mﬁ a

, Phémﬁremaana@éé(%ﬁo &&cﬁwmm ¢dlurbeanded. mmﬂamﬂ'@l flopwiaieg The

solfATLER WRSE 08 LN BERY Sl 96 (FORRPN B8 Bifod he

~carrlnles Invention w
follgwed by Beadignt bip ko %mt Bantli¥s % sblveviid ovgr theanept €s.
e g ARRESGUAEL SRt NSO g o
detail nmay be nade without departing fromthe scope
. VR
ol et BB AR A% M-SR A e
migran OvHhorglpd smcaﬁmtoearwwhdsem ¢olimphe10 @ mnlangte dbdiZrom

o8 BB 1T SRSFR e A B R

(batibbuftareditvitio 0 % havernieacidusitda fibw rate of 1 mhges mngllteaar;d

typit?.l'%«?kﬁtgﬂ seotf 40 gou ar(? o#&eln?ﬁ @oﬁﬂﬁ: ria&%éﬁ luS Qgé)r@stgttm nI\inutes.

Fracﬁpum@ummmng the(redqDvB) peoduet (ideeititiesd byol CHétSeanalysis) were pooled,

nd at i ons. were
el BN} raich s GyBR PaRT B, § el Tkl eraction
yopimh@ﬁ toegivesthedingl ppedutor med on a M cromass Platform
LCT spectroneter 30 with positive ion electrospray
and single wavel ength UV 254 nm detection using a
Exhﬂnw n$: Cj3-@esiainbBéhzg1)mitioromathdxap ARy iumuaaduimolin-5-
nute flowrate. The initial solvent system
yio%glacgg] ¢g¥lfht er containing 0.1 % formic acid (sol vent
A) and 5 %acetonitrile containing 0.1%form ¢ acid
(solvent B) for the lIlrst m nute followed by a
gradient up to 5 %splvent A and 9519 sol vent B over
the next 14 m nutes e %ol vent syst em was
hel d constant for ﬁ hg utes. 9 WO
2008/ 119917 PCT/ GLT2?$07+00 ~Met hod f: experinents

wer e perforrred on acMc gs PlatformLC
spect ronet er }

0

Preparation 1a: (S-amino—4-ﬂuorophenoxy)acetic acid methyl ester

3-Amino-4-fluorophenol (3.0 g) was added to a stirred suspension of sodium hydride

" (60 % in oil, 0.94 g) in N,N-dimethylformamide (30 mL) at 0 °C. The Mmixture was

warmed to room temperature for 15 minutes and then cooled to 0 °C and this mixture
was treated with brprhoacetic acid methyl ester (3.3 g). The resulting mixture was
warmed to room temperature and then stirred at this temperature for 2 hours. The
mixture was treated with dilute ,aqueous ammonium chloride solution and extracted

" with ethyl acetate. The combined extracts were washed with saturated aqueous

sodium chloride solution, dried over magnesium sulfate and the solvent removed

10
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with positive and negative ion electrospray and ELS 1

' ray detection using a Phenonenex L
WO?W%GI%% mm colum and a 2 nL / mnute fl OV\FEQFE}&%QBS
. 5 solvent "system was 95 % solvent A and '5 % sol vent . B
undep reduged oresstirep PS'OﬂC?ﬁT‘ﬁYl\JtOé§W fesiobie vy ccobynra Clypangiagiaphy pon

I
st SUPONEN ot Rl SBNSEnBebs s iy At oo

to Q"b@ tcaﬁﬂﬁr‘!ttzyemm@oam ifleteospored & 5®- phase preparative
HPLC purifications were carried . out using Genesis 7
10 mcron C- 18 bonded silica stationary phase in

'H dRUBMVSQ-08): 1370 (5 eBtd)t #6818 281),cini5 {bnt e2H)ab.0di@inetSrt, 8.8 -

Y A I O

SmESlr(we)f(NmmdaB)eQGﬁ(Nﬂa@{)maelrmmomtmoizes rind t ypi cal
gradients of 40 to 90 % organic nodifier ranped up
over 30.to 40 m nutes. Fractions containing the

Prepargtion &l 2pfdasyansbehizylp8okbpenthroic dofa dibyl @siet ysi s) were -
pool ed, 15 the organic fraction renoved by
evaporation, and the remaini ng aqueous fraction

A sUsmpbnoh iof pdtas‘smmqembutohﬁef(nﬂad) i m@uydrofu@fﬁmb énll)-at 0 °C

e b HRRSTELFLR) oAb 8 IS ALl e o o

(5 006 End’:?p@lsaltutwgp mittiave W& etimieacat ]flf?érh ummh&rw@%ommums
ac i, e er no uor no
ot irsipichiny B0 Qihen o e ohSBUB tentiar k) in

| tetraék@ﬂrc%ran (m L) @nd thegdesittindNmibkers veishekfeararensi °defof 20 hours.

m). at QO C. Th t t
The Shiiies S LORILE HORT: STestalih eI ab Ul it @ngndne
tetratydsofiviax t rerm@vesvasider estfuedd Wredsuby, ormeaesidue wgs diluted with

vt QAR RE ML oV s ard e ERProKR e AsRed P prurated

aqubemaeodinmr ehibride 2olotis aind then ed ovet! mmgm@&utnr edltaesl The

ilute a eous a ni um-chl oride,
songh g ratoveq HSCteRy PR BasiTe and e (siebe deGat Pt oty
ethavas effovasitie dompbimdsat an ¢i-wHiteasplig OpI9 g. sodi um chl ori de
sol ution, dried over- magnesi um sul fat e and the
sol vent renoved
MS: ESI (+ve) (Method B): 260 (M+H)*, Retention time 3.2 min.

Preparation 1c: [3-(4-cyanobenzyl)-2-ethyl-8~fIuoro-4-hydroxyquinoiin~5~ylo>(y]acetic
acid methyl ester | :

A mixture of (3-am|no-4-ﬂuorophenoxy)acetnc acid methyl ester (0.90 g), 2-(4-

cyanobenzyl) 3-oxopentanoic acid ethyl ester (1.2 g), polyphosphonc acid (5.0 g) and
1,4-dioxane (30 mL) was heated at 100 °C for 18 hours. The mixture was cooled to
room temperature, diluted with water and exiracted with ethyl acetate. The combmed’
extracts were washed with water, dried over magnesium sulfate and concentrated
under reduced pressure. Purification of the residue by column chromatography on
silica gel, eluting with a mixiure of cyclohexane and ethyl acetate gave title
compound, 0.18 g. | ' | |

MS: ESI (+ve) (Method B): 395 (M+H)", Retention time 2.9 min.
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10 WO 2093/119917 PCT/ G1120071091138 under reduced
Wo%@s?ﬁb'sﬁ? Purification of the residue by copuppg, 071001138

chromat ography on silica gel, eluting with a mX ({

of t ol uene, dichi oronet hane and et hyl acetate (2 1: O

to 0:1:0 to 0:20:1.by volune) gave title conp "
Pregarahcg\ sid: 4 [Nk cymbenad)4-difucaomethpsy-2-giy!- Bﬂquq@go in-5-

 ylox wetsc%clém%% ésterZH) 6 00 (dt, J 3.1, 8,8 Hz, 1 H),

0 (dd, Hz,. 1 H), 6.86 (dd, J = 8.8,
11. 2 He, 1 H) I\/S ESI (+ve) (Method B): 200 (MH)+,
r@r&‘ :«Q(l% %gié E‘eﬂ\gl -s L&A Wdr&&g&aﬁoip?-yloxyjaceﬂc acid -

ano enz ent anoi ¢ acl

metwl @ﬁ&%}s é%? ah M e?@slﬁlrm\mmo@r(ﬁﬂuntbﬁp@ésrgm carigpnaten(0. 090
t h ‘
9) én% e{c%hé’ dc M&degut an%}l ( %&% %54 I%)SW%g Sk éF' a\,N'sb Cafor 6

ture O tert OXO
hougsc THe atibryie veastepoled(is r@mr@)np@rﬂﬂureh@lums\um wa:tgr amd(exira@ted
thh"‘@tﬁY ISAdetdi6 dan@t thk %@b‘ir%@p@v&l%&l‘é r & etioévefl ?ne[Bn@Hxhﬁ\S sulfafd®rhe
re was treate h™a sol u
solvaniowas m@n@tqdymm@nzenuce@ iprassus. @wogyheu nesidge purified by column

cnrdrRhoREUAY PhULES 80 g 20 MBS LMoY SR By
acetats. Foshet eurisatianuniecoleh ehiomaldgraphyearesilicengelt slsting with a
i ' Th
ik cralr et e AATRY el L EAROBREBRR, orhy1
acetate and the conbi ned extracts washed with

AR i e TR R

4.4% @ppdpd.ainde2H) 6d0ded Jpf 8Ss8Irezand), A0 {.ebi dBeiz, 1H), 7.20

o LoRgingFas it St og SPGBy gt )

MS (B (e (Bpthol &) 44E/I’(M)+H)+ Rmh’ecmmma(itama 3.2 mn.
Preparation | o:
[ 3- (4- cyanobenzyl ) - 2- et hyl - 8- f I'uor o- 4- hydr oxyqui-noi i n
Prepdsatjanox ylleac eiBi{é-cyarabdnzpiit hlifluesmethory-tedtyliBéluofoquinolin-5-

2- (4- cyanobenzyl) - 3- oxopent anoi ¢ aci d
ethyl ester (1.2 g), polyphosphoric acid (5.0 g) and

e L

‘ yloxgg?;@giag:?& 4-f 1 uor ophenoxy) acetic acid net hyl ester

‘ ylox;d]abeﬁoe@bwwﬂdﬁ‘l)&i\/&ster (G2l gp it ﬁe&ahyeidofunan H5&t iy} was éreated . with

10 (S SRER 08 581 PE DURh o BRI 8 Rl 8 s

stirrec dticeasm gdempamatiee félut ikfduca'fheonrgahuct étmIanbsvadumntwyed under
reduccgli lﬁ%s&tgﬁmﬁﬁwg %W&We Pidue adjusted to 4-5 by the addition of 1.0 M
aqueous hydrochloric acid. The mixture was extracted with ethyl acetate and the
combined extracts dried over ‘magnesium sulfate. The solvent was removed under

‘reduced pressure and the residue purified by column chromatography on C-18

column, eluting with a mixture of water and methanol to afford title compound, 0.065
g |
'H NMR (CDClg): § 1.25 {t, J = 7.4 Hz, 3H), 2.90 (9, J = 7.4 Hz, 2H), 4.45 (s, 2H),

4.85 (s, 2H), 6.75 (dd, J = 3.6, 8.8 Hz, 1H), 6.90 (t, J = 75 Hz, 1H), 7.20 (d, J = 8.5
Mz, 2H), 7.35 (dd, J = 8.8, 9.6 Hz, 1H), 7.55 (d, J = 8.5 Hz, 2H).
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silica gel, eluting with a m xture of cycl ohexane and
I etate gave title 35 conpound, 0.18 Y
woSh@loA¢ g np » 0. 18p@r/cWhi07/001138
E%(?‘y(we) (Method B): 395 (MrH)+, Retention %rre 2.9
mn. 11.-WD 2008/119917 PCT/ CB200 7/001 BN

MS: BiSé paeptMetinod A): 431 (M+H)*, Retention time 10.9 min.

v £3 L PARIROEREI) il ABBR Y Ly & o

m xt ur e. of

[ 37 (45.Cy enzyl ) - 2seshyl - 8-f | Lor oz 4-.hydroxyaui nol.i n.
exahdiq ‘% HANRRE Nt A o ortatiGh e N S RUSBHLARNAS
yloxijaetie aeidhy| f or mam de (5,0 nlL), potassi um carbonate :

(0.090 g) and acetic acid chlorodifluorom ethyl

ester (0.14 nlL) was stirred at 80 C for 6 hours. The

m xture was cool ed tfo roomitenperature, diluted with

wat er and extracted w nh ethyl ametate and the

conbi ned extracts :‘»@ [ esium sul fate. The .

10 sol vent was renbyes ced pressure and the.

residue-purified by icol chromat ography on sili.ca
gel, eluting with % xPurd, of cycl ohexane and et hyl .

acetate, Further %qrifica ion by colum -

chr omat ogr aphy o0”sidH ca gel, eluting with a mxture

of dichicrornethane and ethyl .acetate gave title

‘conmpound, 0.12 g. 15 "H NWR (CDCI3): b 1.30 (t, J =
Prepéedtiohiza: 3t)-brothoBBnAyl)-3-dxcpertaboitiacid 2yl esteB5 (s, 3H),

445 (s, 2H), 4.80 (s, 2H), 6.70 (dd, J = 3.7, 8.7 Hz, -
"I H, 7.00 (t, J =75 Hz, IH, 7.20 (d, J = 8.5 Hz,"
The 2 confpRDdf dere prepar@d By 1% Methdd oflPiebaraliorb b (sing §3-=

ool S RS i (1

. [ 3-(4-cyanobenzyl) - 4-di f| uor onret hoxy- 2- ethyl - 8-fl uoro

' i QBbEDE Ao tb KRG8 5 Debs i s M iy 296 (o)

2.60%Hi, AR, i3 (Bm, YHY X3 ye el 7. @mk,di Hyed. hy (m e3H)er.06Qa, 1P=8)5 Hz,
Oic(n tetraﬁ&gggn@ S?O m -) \/\%’g‘ltrgate vvit;i 25 1.0
ZH)M-%@e‘éﬁgﬁ Hemtm hydr oxi de solution (0.52 m-) and

the resulting m xture was stirred at roomtenperature

for 1 hour. The organic solvent was renoved under .
PreRegaligh 2" psd-ReotsaY - R TR GoTOME YN BHEO kY dacetic
acidingetiéyi Bstey the addition of 1.0 M aqueous hydrochloric
" acid. The m xture was extracted with ethyl acetate

and the conbined extracts dried over magnesi um

* The$itk EthoundRRISTRENEREA by ERBY SIPrupelaton3( skt @agnino-4-

ﬂuo:gél?%%g;)g@qtag%q{ﬁhrgﬁt%%_s%%%ng %[(kfﬁrgrgobbe%z;clzl)%-%ggpentanoic acid

~ ethyl ester. '

MS: ESI (+ve) (Method B): 448 (M+H)"*, Retention time 3.2 min.

Preparation 2¢: [3-(4-bromobenzyl)a4~diﬂuoromethoxy-z-ethyt-&ﬂubroquinolin«S—

'yloxylacetic acid methyl ester

The title compounds were prepared by the method of Preparation 1d using [3-(4-
bromobenzy!)~2-ethyl-8-ﬂuoro—4—hydroxyquinolin-s-yloxy}acetic acid methyl ester and
acetic acid chlorodifluoromethyl ester. |
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colum, eluting with a m xture of vvater and met hanol

Otz@osﬂfﬂs@fd title conpound, 0.065 g. 'H NW\R ﬁéﬁ@h@@omﬁlss
5 (t J:74Hz 31-1), 2.90 (q, J = 7.4 ,
o (s. 35 4.85 (s, 2H), 6.75 (dd, J % 6

' ’MS %Sﬁ(wg&(i\/}eél{%dBﬂfg%(l\éﬂﬁ J%etentlgngmegll B ’ ’. 20 (d7_ g5
, g 5 )

Hz, 2H). 12 WD 2008/ 119917

POT/

,Prep@mhgﬁ)g +gc? [%eét rc&;ﬂot{qWE%&:@Omr%ﬁtéqwz—%glgﬂqp@qluinolin»S-

y{oxg&@,b@g@F) 431 (MrH) +, Retention tinme 3.3 mn.
anpl e 2:

( 3- (4- bror not aenzyl ) - 4- d6f | uor (r) r net hoxy- 2- et hyS- 8- f
A Imwatequigol [Sn(ﬁfbrorﬁobér&whﬁﬁ%rcﬁnéﬁdﬁ Fethyi@-fddrog Lmﬂnh‘s

Prepar ati on é br onob h gxopent anoi c aci d
yloxsé@q?yp aé@tr@?"hy‘ﬁ‘a‘feéﬁ 29 g @9‘56@85 4 d&L)\ﬁé&déN%%%??ea"—bWS
treatb#l Qvniﬁeﬁ badl agfiedisamanMt hy@?bx?debsd!&loﬂqo@ mQ)E SRV FdBulting

acid ethyl ester and br ono- 44br ony aonet benzene.

mixtyrg th(r@ﬁl@pm tgmmer@gjr? for 39 nyngteﬂzThegm)(turqwgg agigified py

~ the add?tioll dﬁ'zglaé’féi) aceé’e %5!(:1 éx{B cénc’é')mt,rateé@naeﬁ\%dﬁéﬁd éréé‘sure The

resndz@ vigs g}th% V\m wajer—arg:i @wsultngwrecypntg@ Mlectyd—bg]myation,

wasﬂé%l w:ﬁ’l“)vatePéﬁtﬂ)ﬂfeﬁtdn@& i Eﬁord title compound as a pale primrose solid,
[ 3- (4- bronpbenzyl ) - 2- et hyl - 8- f 1 uor o- 4- hydr oxyqui nol i n

0.1305-yl oxy] acetic  acid nethyl ester 20 The title
conmpound was prepared by the method of Preparation 1
c using (3-am no-4- fluorophenoxy)acetic acid mnethyl

H Natt diMaidez-§ U2bitohe Fehiyl IH)32.6% o it GAdize 2HBi4eRS5 (s, 2H),

4_;*-‘sog&*‘.iz’lJri1)f ggsge(tad £2 "'935 Fab, gil)‘é@/)oe({}éébhﬂgs% o487 ad) 3n),

2 m n. par ati ‘
730[(BJ(=47~‘5tiﬂbﬁbbenzyl ) - 4-di f | uor onet hoxy- 2- et hyl - 841 uor oq

ms: EsP@ivbinRnall AX X3 AGRLIE, AbAlRRIYA2. £R~ET
MS: ESI (+ve) (Method B): 484 (M+H)*, Retention time 3.8 min.

Example 3 and 4: [4-ethyl-8-fluoro-3-(4-methanesulfonylbenzyl)-2-
methylquinolin-5-yloxylacetic = acid and [2-ethyl-8-fluoro-3-(4-

' methanesulfonylbenzyl)-4-methquuinolin-5-yloxy]acetic acid

Preparation 3a and 4a: 3-(4-methanesulfonylbenzyl)hexane-2,4-dione
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30 The title conpounds were prepared by the nethod of

ion 1d using (3-(4-
WOber(gSPrrlg%gg?}zyl) 2- et hyI 8- f1 uor o- 4- hydr oxyqui noﬁ:T/GB%OWI001138

A SIS StieiordeiRe. 5e<§t'réWN- Btipsgotds bl mL) wes added
dro%é@@ﬂ@ﬂeﬁ@é@ﬁﬂ's nﬁrﬁiesﬁ&a é‘tﬂé@)suégb@fslmcbf %bdluﬂ@i%/dnde (60

P
% i ot 11150 DR ALY Fr 1 Shermgr iR wgrEed
to Eﬁ@nﬂ@érgper@tur& "dmﬁ@gﬂ} :°g aw %etﬁhffba‘té&l rvﬂtrpé soluuon of 1-
-Dronopenz | uor or ne (0).¢
bm%ts’mwlﬂﬁne} Sty beatane o Tl RsimaByishaideg L)
Thmmrﬁ@ mb@ur® vHs) w@r‘?ﬁbd’\’ﬁi ﬁfon( @erﬁ@era?uke YRS thdr gﬁﬁ—&ﬁ a’t this

0 M aqueous, |ithium hydroxi de -sol ution -

*QWFH‘%&V?H&N 11 iKtHER Wes ﬁdt&%\f!@ wad agyqops ey%rpcmler&ﬁc«d

(10b¢ﬁl£)eé|@¢ waer {20 71319 éﬁmbﬁ%xtrérd%@d mt%buh&ﬁad@&e aghdlbbhBfed
he addition of glacial acetic acid

eﬂ@éﬁc\é@f?r\féﬁséad Wil @rsait@@*@@ @QUWL@S@QF@ Chf‘Pf@e M‘Pﬂu@ iaflaver
ma&hés*rﬂrﬁ%u%tbhaﬁéﬁ&ﬁfceﬁt%ea rﬂﬁdé!e?é&'u&éd‘ re@&t%' Pkt on of of the

[lected by filtration, wat er an

resmue &Y cp@quhmraatpgrﬁp@/ %W eéigma wwmaénwrwb@wene and
ethﬁé&cb%te (100 ﬂai’o -9 by Géumé} é;ﬂ@ tﬁlw&@d as]a <?d?mfrfess bil, 3.6 g4 g

450(s 2H) 680(dd = 3.7, 51Hz 1H) 7oo

Ms( éa véj ( ﬁieﬁsoh'%l) SHDM-Hy, %térmon%hbezﬂmﬁo(t J(r)75
(+ve) (Method A): 484 (M+H)'

Retentlon time 12.7 mn. 20 M ESl(+ve) (l\/bthod R)
%t:(ah/"r')sb Reh@nt i4gn t'4@hﬁ»88ﬂu6}“633 aﬁmfﬁ%ssxﬁfoﬂﬁgerﬂzyi) 2-

8- f | uor o- 3- (4- net hanesul faz‘%‘/I benzyl
fminoEuP b1 | n- A oxy] Scadiil-S-Taeras- methanesu fonylbenzy) -4

menemynl&{,l‘ & f 1 uoro-3-(4-

anesul fonyl benzyl) - 4- nethy|qU|noI|n 5- onxy]acetI
c acid 25 F FNSOO

A mixture of 3-amino-4-fluorophenol (0.81 g), 3-(4-methanesulfonylbenzyl)hexane-
2,4-dione (1.8 g) and p-toluenesulfonic acid monohydrate (0.1 g) was heated at 150
°C for 1.5 hours and then left to stand at room temperature overnight. The mixiure
was treated with a further portion of 3-amiric5-4—ﬂuoropheno! (0.81 @), heated at 150
°C for 2 hours and {hen cooled to room temperature. Purification -by column

. chromatography on silica gel, eluting with a mixture of toluene and ethyl acetate gave

4-gthyl-8-fluoro-3-(4-methanesulfonylbenzyl)-2-methylquinolin-5-ol  as a honéy

~ coloured gum/glass, 0.22 g and 2-ethyl- 8-ﬂuoro-s-(4—methanesulfonytbenzyl) -4

methylquinolin-5-ol as a honey coloured gum/g(ass 0.73 g.

4-Ethyt-s-ﬂuoro-3-(4-methanesu!fonylbenzyi)-2-methytquinoﬁn-5~d
MS: ESI (+ve) (Method B): 374 (M+H)*, Retention time 2.3 min.

: 2-Ethyl-a—ﬂuoro-'3-(4—methanesulfonylbenzyl)—4~methyiquinolin—s-dl ,

MS: ESI (+ve) (Method B): 374 (M+H)", Retention time 2.4 min,

Preparation 3c: [4-ethyl-8—ﬂuoro-3—(4-methanesuffony!benzyl)-2-methyl-quinolin-5—
yloxylacetic acid methyi ester

15



10

15

20

25

30

35

O 0 OH O=S=0 Preparation 3a and 4a:
syt hanesul f onyl benzyl ) hexane- 2, 4- di One?cfvﬁl}mwoonss

WOInbSHr (
2008/ 119917 PCT/ GB2007/001138 A solution o

hexane-2,4-dione (3.5°g) in NA " dinethylformanide
(5.0 nL) Was added  dropw se over a period of 15
A stiutiot @ 4tadhyé8subrord- meiﬁammlfmylbmhzyﬂbﬂimhﬂmﬁhdhd@ dl 022

o) t-SnetryfotuaPlod A B A MEEBhARH srdpoi 0% o

~ ane baineshcetic adid ntiah dsteh @078 eh) & thiet Bswirgpinixtire waefstitred

ot R RRBER TePraTPe. (e "arnaraatiny vl aidlagirewit -

ethwaacma‘rmadd tthe ropasinkd npemalsuwereandsidie wits t éamratéda&queous

sodihienidr SRt o STt Pih bisr Mot Sl s saart wes
renvmfeer Wrided Ifféducédﬂdptab&ﬂeeﬁrﬂaothéd resitibe ebMiedanl aé(ﬂumn

he, co ned . ext a_sat
o BIERPTY I SFR O BEH R MEOR AHRBHR O Gy P LB B0 And GV dcetate
(1:0rreghe iy wolusid) tediforaitid conipoand agh edn uré€ gweeloss g.
pressure. Purification of the residue by colum
chromat ography on silica gel, eluting with a mxture
'H MVA- @ neige sans (t gt-hzdz l—ﬁcgq)ab%s((é dhyt 90@(& sl%g )= 7.2
title co col ourl ess oi

Hz ), B 8pelp, B B . 485 (% W%665R&ém4@n87%1¥e112)‘720~

7 2@1@% eﬂf 7Hepal atglon; 3ppand 4b:
8-fi uor o- 3- (4- nethar)esultonylbenzyl) 2-
nethquU|n0|In 5-01 and

| Pre%aﬁtlﬁw - &4 uereks faklﬂor@%@@ﬂ@tﬁ%éé&%ﬁm}ﬂ E n‘ﬂéthy lquinolin-5- |

){ dui hoi i n- A m xture
Ow}@‘?ﬁ ifaciH-metgEsishenol (0.81 q),
3- (4- net hanesul f onyi benzyl ) hexane- 2, 4- dione (1 8 g)

and p-tol uenesul fonic acid nonohydrate § g). wa ‘
Tha\tith BeMBPUNESAS brepaied byshe sARoChHcPeReR '%\39 Uts@g&%thﬂ-& |

fluckb-at Q%thﬁﬁ@é%ﬁ fy‘béﬁzyﬁib\/tﬁﬁféﬂﬁﬁ&umom-@ -1 Xl €profficetic  acid
treate t her portion of

metyhestel- 4 fI uor ophenol (0.81 g), heated at 150 C for
-2 hours and then cool ed to roomtenperature
Purification 25 chromat ogr aphy on silica

MSGEE! (B h (RO Mt ﬁ%e@fonttm%ﬁm%nd et hyl

acet ate gave
-et hyl -8-f 1l uor (4- net hanesul f onyl benzlgl )-2-me

Pregarighi 1. df-GHSH B eRen A BB SO LG gsmetbvlwqufi— |

yio¥skbetic @by - 8- f1 uor o- 3- (4- net hanesul f onyl benzyi ) - 4-
et hyl qui nol i n- 5- ol as a honey col oured gunt gl ass,

0.73 g.

A solution of [4-ethyl-8-fluoro-3-(4-methanesulfonylbenzyl)-2-methyl-quinolin-5-
yloxylacetic acid methyl ester (0.080 g) in methanol (5.0 mL) and water (0.50 mL)
was freated with 5.0 M aqueous lithium hydroxide solution (0.256 mL) and the
resulting solution was stirred at room temperature for 2 hours. The mixiure was
acidified by the addition of glacial acetic acid, concentrated under Ared'uced pressure
and then partitioned" between ethyl acetate and water. The organic phase was dried
over magnesium sulfaté and concentrated under reduced pressure. The residue was
purified by preparative reverse-phase HPLC to afford title compound as a primrose
powder, 0.031 g. : ’
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wokkobg/NYd178- f i uor o- 3- (4- met hanesul f onyl benzyl), % Mob113s
qui nolin-5-ol M. ES! (+ve) (Method B): 374C /-Mdﬁgx)

Retention tine 2.3 mn.
2- Et hyl - 8-fiuoro- 3- (4- met hanesul f onyl benzyl ) - 4- net hyl|
.. quinolin-5-oi Ms: ESI (+ve) (Method B): 374 (M+H)+
H RMFe (RIMBR-48)n® 12041, nﬁ =n7 3 135 Phepapds.i M, 345 (s, 3H), 3. 30 (g,

24} S8 (pri L0 0 Ao L DTSRRI RELTER 0 fE e
2HBG&/(¢CL9»!H8 7PWD@2®G)777(801¢38‘: 8A HHPH.i on of

0 zyl)-2-met hyI
Msgﬁlgn{ix &q&éﬂ%#boé) Z;%M%pe%%ﬁ 5 &‘gt hyfqﬁ;r manm de (4.0
MSnEP! (wae) fMedianceid): 982 (Mpt)t, Betértion timel@haire (0. 12 )
and bronpacetic acid nethyl ester (0.078 nlL) and the
‘resulting mxture was stirred 5 at room tenperature :
Preparation holk s .[2-Bthyl-8dindrode4wasthatidsulfeyibehny)-4vatethylquinolin-5-
)g,ﬁ g%&g with ethyl acetate and the conbi ned
r $- were washed with saturated agqueous sodium
chl oride solution and then dried over nagnesium
sul fate. The sol vent was renoved under reduced
A splutiesair 2 ctgie ﬂbmroﬁe(gmlamarmsulfdwbdniw) 4 oiethytguinolin-5-ol (0.41

o SRGEBITHERN S0 78 A ro e g Bt el

hydvm)dadm)s ution af0f 28r ahlt)i amoe tlom np euwiirdy asluaodnoaaw sdmb@ ugte ebom

: ten‘%é&g’turg_fgrgg (hg’Urs3 F&y@dé%ssggg\? edl é)_l élget ‘(‘ngi-l ttqp of ég(:éa acetzc

acidizgon2é)trat®l 86ddrsredaddy, prdssiide @ad paH)tiondd Teiveen &hdl acetate

ancg\?vgigra g'lgw% gfda:nﬁ%?ﬁﬂgggz\’ﬁas;gﬂkgd ilwlgp@égégm %%f%%cén'g co%'é'émrated |

unde? redurgd - p}emun@r B rdsidusetvhamesisd opydromnatie) reterseidhyise

Py B B oo 2 AR Bt e hoa ot -
Preparat| on 3c using 2-ethyl-8- 20

W ARG ST R B g™ ﬁEﬁ%ﬁ s Bl QN Y o,

3.1% (& BRARALE) (s, 24N 46D 2H), Reb ¢ad,iJan4 U] 8% He, GHNI7RS5 @bJ = 8.4

e i e b (o 10 10 A B B4 B 3300 by

MS] BSi (pod)i (Mefnodyd)o43d @pe) T, Redatitidn time 10.9 min.

MS: ESI (+ve) (Method B): 432 (M+H)*, Retention time 3.3 min.

Example 5: [4~diﬂuoromethoxy-z-ethyl-s-ﬂuoro-3f(4¥

- methoxycarbonylaminobenzyl)quinolin-5-yloxylacetic acid
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A sol ution of
thyl - 8-fluoro-3-(4-nethanesul f onyl benzy
WOEOO& H%?n 5- yloxy]acetic acid nethyl esterlL(széﬁg)gslg 1138
in methanol (5.0 nL) and water (0.50 nL) 30 was

Prep%éﬁ%&ed with 5.8,.Magueous 4. &Pud!‘gﬂngﬂ’@i)%—'egﬁi -éﬁggﬁi‘;ﬁ@ 4

and t e resul ting solution was
mequmrb@wmmbmeyl)‘qumom-ﬁfyl@(ﬂaceﬂ@@cm methylesiais
acidified by the addition of glacial acetic acid,
concentrated under reduced pressure and then
partitioned between ethyl acetate and water. The

A onigard c qihaﬁ%(%gmdwwl -Aeiifisiororegjhesrarainyich-flugrequinmin-5-
ylox@%&&%n%@tﬁ&wngﬁér C d BhRRRY R Méﬁ'a;{_%%%#?@ 0MBSg),

e reverse- phas

tris(dipgrayifienpadeioned rmla@ums(()?a (PORODS &anipmm €3.052) gp3Gesiym

car i 20071 S0 RETSBARD U AONEAG) P Wy 5 oy The

mixt@rel ®ag cooBH)to BoBOtemperatand) dilutedswiths ethxl—mgetates enq diltered

thro taﬁf) 3?79-9 (Fgg TP% 8&v§nt%ag$§m‘6§%§l %@_e& redﬁ% E%?S%S T(% gﬁgfd

the tmezcompeurh&as ayguowagumsom (+ve) (Method A): 432

(MtH) }, Retention tinme 7.3 mn. WMs. ESI (+ve)
(Met hod 13):432 ( MtH) *, Retenti on tinmne 2.6 mn..
Preparation 4dl:

MS: [ES! étvey (Mahed Bpre3 Sv¢H) ndethelineding d8ytibenzyl ) - 4- et hy
| qui nol'i n-5- vyl oxyj acetic acid 10 A solution of
2-et hyl - 8-fl uor o- 3- (4. rnet hanesul f onyl benzyl) - 4- net hy

oi i n-5-ol 41 g) in
Preﬂa?e%{ioﬂ 1.5 nm) \Nél’s treated \hﬁ?ﬁﬂ@ﬁ@ Mo%?ge@g&%y i%”fﬁnooi%sﬁ
me?M¢afk®%f‘@MHﬂnzﬁ)Qu(r@ iT5-yiryleaeidd adice r esul ting
solution was stirred at room tenperature for 2
hours. The m xture was acidified by the addition of

A -9l acialgapgtic 15 agid, Congﬁeﬁ}h%ﬁ%trrb&@fetﬁﬁ@%% -3-(4-

pressure and partltloned between eth acet

methpyearborptamioepaay upiele-6- Wy]e@eﬁl%@c@vr@ethwhgﬁ*éé|(Q|~ﬁ11 g) in

" metiSaHof 3.2 rﬁLdar?ans tg%hemu WRLfeafRONRRE, dawﬁ%ﬁéo%s iEm

resi {;‘)url prepar ative reverse- ase
hydrerige s@jutm‘ ¢t8 mi | and dh?)d@ﬁdﬂ% solujiant é’a‘ﬁ)oﬂﬂ@d at room

temp%_é\%?e Q:%ézt?)uré" T&I)%%@g% g@c:dnf% ﬂﬁh@taddﬂlon of gfacld?— acetic

- acid( soncepjrated . upgey sdupe pressm@ @3;1 pa@pgnedeb@ge@@ @thyl aeetate

and ﬁva@er ‘?t}g o%mf]éf%xse %vaégbrﬂeg’ov% ?vaﬂneé’!h s@@te a?xd%'énééi'ﬂated |

undqrsre@uqm psessqrea—DThe residue was purified by preparatzve reverse—phase
HPLC to afford title compound as a primrose solid, 0.032 g.

'H NMR (CDCls): 8 1.10 (t, J = 7.4 Hz, 3H), 2.80. (q, J = 7.4 Hz, 2H), 3.60 (s, 3H),
4.20 (s, 2H), 4.85 (s, 2H), 6.90-6.95 (m, 3H), 7.20 (t, J = 75 Hz, 1H), 7.30 (d, J = 8.9
Hz, 1H), 7.45 (dd, J = 8.9, 10.1 Hz, 1H), 9.50 (s, 1H), 13.00 (brs, 1H).

MS: ESI (+ve) (Method A): 479 (M+H)", Retention time 10.2 min.

MS: ESI (+ve) (Method B): 479 (M+H)*, Retention time 3.2 min.

Example 6: | [4-difluoromethoxy-2-ethyl-8-fluoro-3-(3-
methanesulfonylbenzyl)quinolin-5-yloxyJacetic acid
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M5: ESI (+ve) (Method A): 432 (MtH)*,"Retention tine
MS: ESI (+ve) (Method 13): 432 ( *
WOé@?SZI&%HI ntime 3.3 mn. 25 Exanple 5: %%32007/00”38
[ 4-di fl uoronet hoxy-2-ethyl -8-fluoro..3-(4-
met hoxycar bonyl am noenzyl ) qui nol i n-5-yl oxyj acetl c

acid F OO /F £"80-17 Q 2008/ 119917
d , Q. o]
N > @ é_ 3 (4_

PCT/ GB20071001138
[ 4-di fl uor onet hoxy-3
maet hoxycar bonyl ani nfpben, yIQqU|nq§fh 5-yl oxy] aceti ¢
acid nethyl ester n1xt e of :
[ 3- (4- bronobenzyl )4 4- di f | gor onet hoxy
2-ethyl -8-fluorofui f8tin- s- 5 yl oxy]acetic acid
met hyl ester (0.30 g), carbamc acid nethyl ester
(0.090 g) tris(di benzylideneacetone) dipalladi um
(0) (O 8 g), Xantphos (0.052 g), Cesium carbonate
Prepgralign é& %f?dm@‘thaneﬁwfsz@)ﬁféer(zw) 8- wemﬁ@la@m etbylaster 00 c
for 5 hours. The: m xture was cooled to room
tenperature, diluted with ethyl acetate and filtered.
through a |l ayer of Hi-Flo. The solvent was renoved -
Theyriiller Congrnued dvas dsenared thy Hief erethod1of Pieparatione 1b using 3-
oxGRARAE @g\)@%ﬂ} a&% fid ﬂﬂ%ﬁeﬁﬁlgnmmneg%or&ﬁéﬁien&
Preparation 5b:
. %@ﬂdlfluoronethoxy-z oth | - 8- fluorc 3(r)(4- 15
H Atbdh (iyelalk BorBA Gnd ﬁo%éﬁrtz/ By %(‘tl $=5L.§ IHax BHac40 én, 1H),

e?j(}n% uoro@ﬁ%ﬁ}g%ﬁz’szq SN ORE . 7.4 zrzH) 4.5 (m, 2H), 7.50

uor o-
(m,r%i)hﬁmb'a,rawnyl ami nobenzyl ) qui nol i n-5-yi oxy] acetic
acid nethyl ester (0.61 g) in nethanol (6.4 nlL) and
water (0.64 nL) was treated with 5.0 M aqueous :
Prapatatipam 20 6y dr ox [2tethybB-fiuerors-@im@hanesubionylbenayl)-4-oxo-1,4-

dih?ﬁé&'ﬁﬁ%ﬂ% )ﬁ&ly%deﬂ@a&?%éﬁyl Eét‘éfj at room tenperature

our's ure acidified by the
addition of glacial acetic acid, concentrated under
reduced pressure and partitioned between ethyl

Th@ﬁl%t &h%ouﬁ@%a%ﬁegé red BB HkaR o W&%?aﬁém celng e QKfifo-4-

nesi um sul and “concentrate
ﬂuorop enoxy)acetic acid methyl ester and _2~(3—methanesu!fony benzyl)-3-

oxopéntanoic acid ethyl ester.

MS: ESI (+ve) (Method B): 448 (M+H)*, Retention time 2.6 min.

Preparation 6c: {4~diﬂuoromethoxy-2~ethyl-8~ﬂuoro-3~(3~
,methanesulfonylbenzyi)quino}in»5—yloxy}acetié acid methyl ester

The title compound was prepared by the method of Preparation 1d usihg {énethyl-s-
fluoro-3-(3-methanesulfonylbenzyl)- 4-0x0-1 ,4-dihydroquinolin-5- yioxy}acetlc acid
methyl ester and acetic acnd chlorodlﬂuoromethyl ester.

MS: ES (+ve) (Method B): 498 (M+H)+,{Retemion time 3.6 min.
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under reduced pressure. The residue was purified by
ive reverse-phase 25 HPLC to affor
Wogé@ﬁg%g% as a prinrose solid, 0.032 g. hﬁg/bh£0%7/001138
(CbA3): 6 1.10 (t, = 7.4 Hz, 3H), 280

J
Pre%n 9(2)161295 60 (S 3H) 14, (dﬁx%orjawth%’ﬁ'gzetﬁyﬂa;u%?c 33

metmarmu(fmytbbnzylﬁwﬁohﬁ«ﬁ»yo&y]b&etxc'éc% (dd, J = 8.9, 10.1
1 H, 9.50 (s, 1 H, 13.00 (br s, 1 H. 30 Ms:
ESI (+ve) (Method A): 479 (MtH)+, Retention tine 10.2
mn. M ESI (+ve) (Method B): 479 (M+H)4, Retention

A time 3s@utdm. Exanpdfe 6: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(3-

o R IRDR: 2 Bhlibaf B PCited (as 0 I mgtregol

(10 \ém%marehwm FEMTAqUB209 g6d@0vh 1§8roxitle Nolufidn (B/6-mLPatitithe
- t : .
resufing SARARL WEE sFesh ot Koo, PToSabys - ARHiS THe: BBy Yes
conesttettecd Ubder treﬁﬁlogdcprasemd diigedo rwamarvmbrbymg heagimsdh odith
us - | C e
cirfpinp ARG eyl Bi s A AERLLIIR: SoRipbros Bl appti
amd?\lkaf_téaﬁtadﬁs Wwith E:A?gio%e(ﬂganel aﬂgﬁ éﬁb F@mbﬂiél M, e%tragﬁgs (c;nedJ over
magk{@siify s, T 3ol wad rembicy phdly pilesd”piiRsdiang the

resn(hm paiifled Gy Pparbfive( mve&d)pha%e $PLOMo ddrd 1ie eRapALA®BS a

pa"@[@!@‘fvﬁflﬂ’dé)%?l%oro 3- ( 3- net hanesul f onyi benzyl ) - 4- oxo- 1
,4- di hydroqui nol i n-5-yl oxy] acetic acid nethyl ester

"W @@E&ﬁél&%ﬁ@%‘@f’% 34 B oan SR & ol o ertiy g S i),
4.4 QH;TEMWCG 29), eeowuﬂ J2_ 83; H&tm@ﬁﬂw 353 V) beB )!H? “7.30

Iy I8 Thurp 10 e Tentln oFF ool 7 e 1 8 5 ) .75
(o, Peommgtitpn 6c. e
u

met hoxy f 3-
MS: ﬁ\%&ﬁ‘é‘ﬁg ?‘PGﬁ\gl‘d@ér‘W% qéﬁFﬂB‘F‘?%t‘@eﬁrW% acetic acid
nmet hyl ester
Example 7: (S)-2-[3-(4-chiorobenzyl}-4-difluoromethoxy-2-ethyl-8-
flucroquinolin-5-yloxy]propionic acid

Preparation 7a (S)-2-(3-amino-4-fluorophenoxy)propionic acid methyl ester

A solution of 3-amino-4-fluorophenol (4.1. @) in N,N-dimethylformamide (15 mL) was
added dropwise to a stirred suspension of sodium hydride (60 % in oil, 1.3 g) in N,N-
dimethylformamide (35 mL) at 0 °C. The mixture was stirred a room temperature for
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ioh b 1t8R0i€ Sei .45 (s,
TR (2 R R A e 1

The title conpound was prepared by the nethod of

P ion 1d using [2-ethyl-8- 25
woiieAs RCHOR Ay

- ( 3- net hanesuf f onyl benzyi ) - 4- oxo- 1,
- uinolin-5-yloxylacetic acid nethyl ester and acetic

o0 RGO Bt PRy B84 Lo i el 1 0o v

addyd i @08 /HDEBS 1 TheRETUIERRODNLO 044 SBredRt eqan teipeEnate:

ovirfioft el 2o o bt frigide Sousion and oxragied

witk ethyt aastatef THedsodibineaatracte emxyashed with [saBdated aguedué 3-

sy RPBEBEA PGP SRl e s ursdr

reducedipredsuret Purtficatidnad) theausidsebly coturhy dioriatkeyragdly whistlica gel,

6. 0.m) .and the resultin tion was .stirred, at
el R RS B hind the hilgo e liDa8 iy oidthe)
gavoiiteeompaueds anghddenradidpser] pressure, diluted with

wat er and washed with dichl oronet hane. The aqueous

phase was acidified by the addition of glacial acetic '

"H MUIR@DE!:)e 8 U 155q8 8 Bi7tHE, diHy 8. 15 @BH)) 3188 (GNF: Blraz, 1 H),

onbi ned extracts dried over _magnesiumsulfate. The
618l 41i5-0ektd HertDeton (b = 5 BdUe B [ile6 R (@ drk Brid6
Hzf 89l due purified by pr eparati ve reverse-phase "PLC to
afford title conpound as a pale yellow solid, 0.27 .
g. 15 iHNWR (CDC13): .5 1.25 (t, j = 7.4 Hz, 3H),

6.85 (t, J =75 Hz, 1 H, 7.30 (t, J 9.3 Hz, 1 H,
A slsgéns(oh of %o’re‘asgiur% tER butbxib 37.3 ggﬁn drihydrdustetraBydmBiursh (1o
L_Z.650és, F% 7:75 , (d, =778 Hz,'l»—elzq,dl\/s: ESI |
mby aRJC pReiriEd At ageiuiaaiHpd DUiREPHASI B AfeOXePSTANGiC
acid @tHpxadt®l (@0 Z;%. A2} sttrikPat(rBomhbrapsraRAzioh o fislités a solution of
uor one hox& -ethyl -A(r). . ~ S
TS M‘!“h‘ Iprabenzeng 1A r'BEﬁ*@HY@O%rb(zﬁmlé)Waéﬁdd%and
theReQRiAgAhIxRIRe éired at room temperature for 6 days. The mixture was diluted
(S)-2- g(:? am no-4-f‘ uorophenoxeygoprc_)gl onic acid net 'h|¥| :
w;tté g\%a@r, extracted with ethyl acetate and the ¢combined exiracts washed with water
and saturated agueous sodium chloride solution and then dried over magnesium
sulfate. The solvent was removed under reduced pressure and the residue purified

by column chromatography on silica gel, eluting with a mixture of pentane 'and ethy!

- acetate (1:0 to 10:1 by volume) to afford title compound as a yellow oil, 9.3 g.

- Preparation 7c: (S)-2-[3-(4-chlorobenzyl)-2-ethyl-8-fluoro-4-oxo-1,4-dihydroquinolin-

5-yloxylpropionic acid methyl ester

The title compound was prepared by the method ofAPreparation 1c using (8)2-(3-
amino-4-fluorophenoxy)propionic acid methyl ester and 2-(4-ch!orobenzyl)-3-'
oxopentanoic acid ethyl ester. ' o

Preparation 7d: (S)—2-[3-‘(4~chlorobenzyl)—4~diﬂqoromethoxy-z-efchyi-8-‘ﬂuoroquinolin-

-5-yloxy]propionic acid methyl ester
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A solution of 3-am no-4-fluorophenol (4.1 g) in

thylforrmm de (15 nL) was added dr |
Wolag()dgzlgrred suspensi on of sodi um hydride (60 %Eg@?i&onss

1.3 g).in NN 30 dinethylformam de (35 nlL) at OC
g@e m X @,rﬁwas stirred a rogomtenperature for
The jij6 sPmpedTC Wi BRIH Y Mo medd osEraperipa d UsiG) (h26 -
chlc%lﬁnﬁﬂﬁ«%tk@hé»ﬂﬂ&@féo@doom @;h@@mngﬁamtatlt,llomerQQM 0 9) acid

rtion r esul 1 ng m xture was

met&?F?@éﬁ“gﬁc@ﬁéﬁ'ﬁﬁ@%&é"@@mﬁ@m 8!i-ght, treated with

saturated aqueous ammoni um chl oride sol ution and
extracted wth et h¥§ acetate. The conbi ned extracts
r

"H NI dCREShet 186 tth Jsal Grk SH).a R bLis) 5650k () cRBBHind8H),
3.755@! 3y 220 (gd.t —e‘i’sﬂi\ée{ﬁ)ﬁg zé'M§HEfﬁ=i)e§§§ =67 Hz, 1H),

concent r at d pressure uri
6.60 (e, 4 £s3%1 85 by, YOl 680 (dhrlon6®, Egrimiy).oh0& (d, IJ(::aB gz, 2H),
7_1@}_3@2 ! gy th a mixture of dichloronethane and et hyl
acetate (1:0 to 3:2 by volune) gave title conpounds
as.golden oil, 2.5 g. 10 "HNW (CDCI3). 8 1.55 (d, J
= 6.7 Hz, 3H), 3.75 (s, 3H), 4.65 (q, ] = 6.7 Hz,

M Preﬁ'a"%aon $e: 1@@@ (f44c)hif)r%x ggyt giﬂﬁgmn%g‘)%yé%aﬁ@ S(fﬂgroq%ﬂfhm . 4

'Ylwwalqiéﬂd?b 2- (4. chl or obenzyl ) -.3- oxopent anoi c
acid ethyl ester 1S A suspension of potassium
tert-butoxide (7.8 g) in anhydrous tetrahydrofuran

C was treated wi'th a m xture of

(140
A Stﬂémn @ut()s%raﬂ&wc@owbw)zyaﬁdd@mpfénxyaa’r@thB-ﬂﬁu@r@qwnohn»Sw
oxf]bfb\bﬁomce%@ ﬁwe(h}@g&%%‘i é)e“ﬁ u%dsfr al %ttﬁﬁat«?c?%ﬂnts (10 mL) was

erature f es aso

irea‘tfdwmr@n@m@n of - Lo @M@'ﬁwéﬁdo@zzlg)gm wajer ( 2.0 mL) and the
resuitﬁbrﬁm%ﬁ%ég %ﬂrré@%ﬁ hom ‘é}@ﬁgéﬁﬁﬁg 809 18! BBe pixture. was

- resul ting mxture stirre roomterrperature

partiened betW@emﬁWkﬁcetaxﬁgn@molM @dueqiist ydigehleric agids The pwanic
phaé’é ‘%NQS %J@fkd %ﬂ @étﬁra?ébd aglb%u%%ﬁaw %hfgﬁﬁé %&fioﬁ"aglr&fj over

wat er saturated aqueous sodi um chl ori
mag§@$lw| %}ﬂfamwan@ H:@ﬁcwruate@i e ieedieds PigasurguiThatresidas avas
I u
pqnf?‘aeﬁifedr ea)g: &rﬁﬁrﬂﬁpﬁggy Bﬁ Sfiicd ?é* @l@ﬂ]ﬁr olr?rfﬁa?c' %)?Lg@'b‘ﬂ toluene and
glacig| peatis agid (1: &t@@nn@/ wlume)atqmwe lile comppeiit ame yaﬂﬂ@w solid,
0.8 egthyl 25 acetate (1:0 to 10:1 by volune) to afford
t|tIe ‘conpound as a yellow oil, 9.3 g. Preparation

’HNS&/lﬁ é@ﬁ&f@f%ﬁrgb&nﬁl - 2-et hyl - 8-fl uoro- 4- oxo-1,
%13 opbd(d, d =@ B8 dizn@itih 2 754/ @H),

4.30 (m, 2H), 5.10 (9, J = 6.8 Hz, 1H), 6.85 (dd, J = 3.7, 9.0 Hz, 1H), 7.05 (d, J = 8.6

Hz, 2H), 7.25 (dd, J = 72, 79 Hz, 1H) 7.30(d,d= 86Hz,2H) 7.50 (dd, J = 9.0, 10.1

Hz, 1H), 13.30 (br s, 1H).

MS: ESI (+ve) (Method A): 453 (M+H)*, Retention time 12.9 min.

Example 8 {4—diﬂuoromethoxy-z-ethyi-8-ﬂuoro-3-[4{(1-hydroxy—‘l - ‘
methylethyl)benzyl]quinolin-5-yloxy}acetic acid :
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30 The title conmpound was prepared by the nmethod of

R ion 1c using (9S)-2-(3-
wo 25&8%5@% uor ophenoxy) propionic acid nethyl 1(;(&/&32(5}%/801138
2- (4-chl orobeniyl)_3 oxopentanoic acid ethyl ester.

Preparation 7d:

(S)-2-[3-(4-chl orobnzyl)--dlfl u}?omet hoxy- 2- et hyl -
-fluoroqui nolin- 35 x5<'WexylLpropiheni c acid net hyl
ester 21 WO 2008/ ‘ , 07/ 001138 The titI e

conmpound was prepargg
using (5-2-[3-(4- 0 F
ch! orobenzyl ) F2. et yi ﬁ’fuoro 4- oxo- 1, 4- di hydr oqui no
Yi n-5-yl oxy] propi.enic acikd nethyl ester and acetic
acid chlorodifl ucbroﬂéthyl ester. )5 "H NWR (CDC13): 5
125 (t, J = 7.3 Hz, 3H),.21.75 (d, J = 6.7 Hz, 3H),
2.85.(m 2H), 375(3 3H) 420(d J =16 Hz, 1H),

Preggr@@n%ig@ %@racetgbngyé t”%ogqgentqnqggacn etg 69(3593 'z, 1650 'g82
I—Ile) 7.00 (d, J:84Hz 2H), 7. 30 (m

10 ‘Preparati on 7e:

4chi or oben 4- di or onet ho hyl
The ‘ﬁ:%ww%qn HoAR ey Eivfemb@q LRSI WQé. o of
oxolfuByrib-adid éihyl ésféhhm Qg%&iﬁdnﬂetﬂﬁﬁfe%mtwaoxy 2-ethyl (
r)8-fluoroquinolin yl oxy] propi onic acid nethyl
- ester (1.5 g) in industrial nethylated spirits (10
H m (@}9@8) o1 bogﬁuedm A 3@{)8@29*@ R pb ﬁzOCQH;nz 35 (m, 1H),

dr oxi

255 (6o 268 (ot msz@tw@éwawa%zm%@@ PR, 7.25

(d, Jf_oggl.izhgm—;gy@ Lr;rwgtgmg IR partitioned between
et hyl acetate and 2.0 M aqueous hydrochloric acid.

The organic phase was washed w th saturated aqueous
Prep%%ion 8b! ordg-zeely Hbfehﬂ9~2~%y!%jfleb¥@ﬁ-oxﬁﬂi%@ﬁyé%huanotm -5-

sul fate and concentrated under reduced pressure
yl0x}’]é§9f'§@§’d\m%th2'@stﬁﬁrl fied by col um chromat ography on

~silica gel, eluting with a m'xture of toluene and
gl aci al acetic acid (1:0 to 9:1 by volune) to give
titl d [ 1 i
he coRBaIND WS rap: a@l \tgf/: e%ve,tﬁgp ﬁfremtno@ggﬂqgﬂm 3-ajnino-4-

ﬂuor@pﬁérﬂd&y)a@ét% ack ﬁ%hﬂ@stéfjan?)z (4-ac@t§ibénz§ﬁ) -3 Bkop%ﬁang%ab@

efhve?é@(d J 86 Hz, 2H), 7.25 (dd, J = 72, 79 Hz, 1
H, 7.30 (d, J = 8.6 Hz 2H),.7.50 (dd, J = 9.0, 10.1
br s -

, Hz, 1 Hz , 13, 30 (1 I—P
MS: ESI (+ve) (Method B): 412 (N]+H)+ Retention time 2.9 min.

4Prepa'ration 8c:  [3- (4~acetyIbenzyl)—4~d1ﬂuoromethoxy—2~ethyl 8—fluoroquinolin¢5+

yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 1d usir‘ig [3-(4-

facetylbenzyl)~2~ethyl~8~ﬂuoro-4—oxo-1,-4-dihydroquinolin—5_-y!oxy]acetic; acid methyl

ester and acetic acid chlorodifluoromethyl ester.

MS: ESI (+ve) (Method B): 462 (M+H)", Retention time 4.0 min.
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M5: ESI (-eve) (Method A): 453 (MH+, Retention tine
30 Exanpl e 8:

Wojzﬁoszn?qluororretthoxy 2-ethyl -8-fluoro-3-[4.. f(iT/ﬁ;Baoommus

-1 - net hyl et hyl ) benzyl ] qui nol i n- 5- onxy]acetlc acid

Pre%,i;ﬁ\% 2%%8 ]Iégglageftylgrr/xzé/:ﬁggg 5 /o(r)gn%e oxy»é: e‘tg_& Q-ﬂubroquxn&m-s;

yioxileCdticaantet y( benzyl ) -3- oxopent anoi c -aci d ethyl ester 5
~The title conpound was prepared by the method of
Preparation ib using 3- oxobutyric acid ethyl ester

A agulitibn( 4obr qaqmamylbawm diidhanenexy-2- B MRS (b IOGLIRYMIN-5-

yloxgagguc(q.ﬁc} %nqﬂ'vyi es}e@@%,sg) ] met%az'tog gp‘é md f@sése'él%%d wggz Eir(a M-

aquadds, ﬂlﬂurﬁ@xyﬁrfox&db s@lu@od'g) 54 mt}) andkhd 5@861!1?19 %bi)utloﬂ wab stirtdll at
q%?c; ﬁ Hé (d, J =85 2H

roo @rﬁnge@fqrg org g0 mmutes The mixtire” was concen‘trated nder reduced

predsare|, Adigeet ywmewatw )and- etiisiéd &ayf tHeo hﬂdlﬂor@%ﬂ b. ,14Milaau@6us

i noi | oxy] aceti c. aci est er
yorRPHpRS B Do TS At BrctEc i ABVIataieR K e combined
extrg¥te pRishéd Mhha@urﬂl%d%&@u@@bdﬂ@m%hlonde solutlon and dried over
cetic acid nethyl ester

uor o a
magseR T U b, SO B SRRV RoR PSR, PrpPSwe e the -
resxd}@ pdiﬁ@d by ¢elimh MﬁldMo@bph?“dﬂC(M*dd)umn el fitRcdnpRind,
mn. 20 Preparation 8c:
02({% (4-acetyl benzyl)-4-difluoronet hoxy-2-ethyl -8-fl uor
oqui noli n-5- yloxy]acetic acid nethyl ester The title
npound was prepared by the nethod of Preparation id

: 'H lﬁ@ﬁﬁ@Dp@Drﬁj ¥ (t, J = 7.5 Hz, 3H), 2.50 (s, 3H), 2.85 (q, J = 7.5 Hz, 2H),

4. 4@@;6&»4; Renz¥! 21)26 86 hyd, 'J8~ 5, '7u§wfz4 Ax 15 dl aﬂ; by d0q4), A0

- 5-yi OXL; acetic acid er ceti1 c acl

(d, %ﬁﬁ@r%?ﬁb e¥olRet hyB-&ed P&z, N/El) 7F_9§ (dg 49@)3 retthod B) :

MS:463] {N\@é@gétho@%&%& (gﬂﬁng‘ ABteftich §h& 10.44dn VO 2000( 1
199
MS: ESI (+ve) (Method B): 448 (M+H)", Retention time 3.7 min.

Preparati‘on . 8e: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(1-hydroxy-1-
methylethyl)benzyllquinolin-5-yloxy}acetic acid

A solution of [3-(4-acetylbenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylacetic acid (0.060 g) in tetrahydrofuran (5.0 mL) was treated with
methylmagnesium bromide (3.0 M in diethyl ether, 0.58 mL) and the resulting mixtﬁre
was heated at reflux for 29 hours. The mixture was cooled to room temperature,
diluted with saturated aqueous ammonium chloride solution and extracted with ethyl

~acetate. The c;ombined extracts were washed with saturated aqueous sodium

chloride solution, dried over magnesium sulfate and concentrated under reduced
pressure. The residue was purified by column chromatography on C-18 column to
afford title compound, 0.011 g.

H NMR (DMSO-d6): 8 1.15 (t, J = 7.4 Hz, 3H), 1.35 (s, 6H), 2.80 (g, J = 7.4 Hz, 2H),
4.25 (s, 2H), 4.45 (s, 2H), 4.85 (s, 1H), 6.80 (dd, J = 3.7, 8.8 Hz, 1H), 6.95 (d, J = 8.3
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Preparati on 8d:
Wdﬁoa‘fﬁ%ﬂ‘?et yl benzyl ) -4-ditiuoronet hoxy- 2-et h%‘&T/@B%(HBfilms
oqui nol'i n-5- yl oxy]acetib acid A solution
[ 3- (4- acetyl benzyi ) -4-di fl uor onet hoxy- 2- et hyl -8-fi uor
Hz, &4rlli HADi(shnk 58, se-szy Rbiky7.4 &td, d =a:8,di0reHBy1H)e8D6I, (18: 75 Hz,
1H)13 g) in nmethanol (5.0 nL) was treated with 1.0 M
aqueous 1ithium hydroxide solution (0.54 rL).and the
MSr eSuhvenlyletimidul)i 464 (Wadl)s Fletendidn dihe 108anint enper.at ur e

v 25 8a DAMEE) WP HaBReGRRE NG aci i1 e

by the ‘addition of 0.1 M aqueous hydrochl oric acid.

mxt ed h,eth cet a
Exlif oo e T E AR A i Sububolfs-
vioxyjdeetim aditior i de sol ution and dried over rmgne5| um
sul fate. The solvent was renoved under reduced-
pressure -and the residue purified by colum
chromatography on C—18 colum to afford title ‘
conpound, .20 g. "H NNR (CDBCDRl 5 1.15 (t, J.
7.5 Hz, 3I—D 2.50 ) , /2. 85 75Hz H),
7, 8

4.45 (s, 2H), 4.85 (dd, =378 |
720 (d, J =83
3

Hz, 11-1), 7A5 (t, =NV~
Hz, 2H), 7.35 (dd, 3.8,.10.0 Hz, 1 H), 790(d
~=8.3 Hz, 2H). ME: ¢ (Method A): 448 (MtH)*,
Retention time 10,4 nmin. ¢ M5: ESI (+ve) (Method 3):
448 (MrH)}, Retedti oW tinme 3.7 mn. 20 Preparation -
Be: : : @
(4-di fl uoronet hoxy-2-ethyl -8-fluoro-S-[4-(1- t'rydroxy-
1- nethyl et hyl)benzyl ] qui nolin-5-yloxy)acetic acid A
Preparitien @m (6fhloro-3-nitrophenoxy)acetic acid methyi ester
[ 3-(4-acetyl benzyl ) -4-difl uoronet hoxy-2-ethyl-8-fl uor
oquinol i n-5- 25 ytoxy]acetic acid (0.060 g) in
A mixaygre aff f dhiofaiB-aitropber®! (B85 9), Wdéditmetiatiemhaniitd (200 mL),.

oYL S A gt S5 8

at rgagp tep@penauresor IH eomxrm mbivas wae phaitonanl bedoesn ethyl

acolfTBR QR Bna PR oot sRPLA QU A ERR, B

comrifeedoaztrbata wreedriadanressmm suléeid et ﬂuetsblvsalt remavediunder

oo RN RS e 1A e o b B,

; corrmoeed.;m @ whiféeolide80 gue was purified by col um

chromat ography on G 18 colum to afford title
compound, 0.011 g.

~ "H NMR (CDCla): & 3.85 (s, 3H), 4.70 (s, 2H), 7.10 (dd, J = 3.0, 8.9 Hz, 1H) 7.40 (ad,

J=8.0 Hz, 1H), 7.45 (d, J =89 Hz, 1H).

‘Preparatio‘n 9b: (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 chioride (33 g) and water
(400 mL) at room temperature. The resulting mixture was heated in antultra:sonic )
bath at 60 °C for 4 hours. .The mixturevvxlf,as basified by the addition of‘ sbdium

_'hydroxilde and then extracted with ethyl acetate. The combined extracts were washed

with 1.0 M aq‘ueous'hydrochloric acid and the pH of the combined aqueous phases
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HNI\/R(DI\/SOdG) 61.15 (t, J = 7.4 Hz, 3H), 1.35 (s,

0 (q, J =74 H, 2H, 35425
WO?ws’léélS‘? 4. 85 (s, 1H, 6. 50 (dd. o = 3. v pCHbpgitifiuse

, 6.95 (d, J =8.3 24 V\D2008/119917 PCG/CBZ(C)O

wer% égiﬂ}sbe]d t%% %W@a%ﬁ%x}_&n of%qfi&ngh%%{? ?f'ge J:ésng%remglt%e

wadBlicEStl by fitelior Akt dried té\tfordife CbBbDInd, Regent i on time -

10.0 nmin. MB: ESI (+ve) (Method 8). 464 (MH)'
Retention time 3.7 min. 5 Exanple 9.

- 'H NMRe{DMSO- dﬁ) (543 wem EED )s, 480 §. BQ%:@@?%@W(%):BB .0,

885%' %ﬁg a(% ‘bnS eﬁz 2% aﬁ(:%@f Zi%gi"‘fﬂr*tﬁ)henoxy) acetic

aC| d net hyI ester A m xture of 4-chloro-3-nitrophenol

é %‘3‘ fforrnam de (200 nlL) pot assi um
Prepajafidinat %ﬁﬂ‘* BYWQBM)r%eMrﬁoxﬁei,ﬁ;ﬂrhy@lsqq@mohn -5~

ylo)@}&eﬁcg@ajm@@@g@ﬂred 15 at room tenperature for 2.5
hours. The mxture was partitioned between ethyl
acetate and water and the aqueous phase extracted
with ethyl acetate. The conbined extracts were dried

Theqmerccam@ummwbﬁepé@d aphd Methsaloy PF@paFa%BP‘{ g Gmﬁ& g@ émmo-4~

bl lﬂ“@n ress he  resi due was wash

¢ Oé? °t<¥} %ﬁ’ﬂﬂ&F*&i n%%ﬂw‘ @Ste&%%ﬁﬂfeyaa@ban%ﬁr@m@nﬁaaow aeml

ethfes®® 1H NVR (CDC13): 6 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=8.9Hz, 1H). Preparation 9b:

A sol ution of | or o- 3-ni t rophenoxy) acetic acid

met hyl ester (30 g) i'n methanol (100 m-) was added

to m xture of iron (26 , anmmoni.um chl ori de.
Pregq{aﬁ%t éd: ?8=c£loro~3~(4—éyanoge)anzyl) 4~duﬂuor0methoxy -2- e’zhyfqumo?n 5-

yloxylacetic acid methyl ester

- MS(ES| a(%@QM%tr@H'Bzmﬁhmﬁwmg&ﬁ;bm,@@l;ﬁgW hyl ester 25

- To a mixture of [8-chloro-3-(4-cyanobenzyl)-2-ethyl-4-oxo-1,4-dihydroquinolin-5-

yloxylacetic acid methyl ester (0.19 g), N N-dimethylformamide (5.0 mL) and
potassium carbonate (0.19 g) at -80 °C was added chlorodifluoromethane (0.4 mL).

- The flask was sealed and the resulting mixture warmed to room temperature and

then stirred at 40 °C for 6 hours. The excess chlorodifiuoromethane was allowed to
evaporate and the residue partitioned between ethyl acetate and saturated aqueous
sodium chloride solution. The organic- phase was dried over magnesium sulfate and
the solvent removed under reduced pressure. Purification of the residue by column
chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl acetate

(1:0to 1:1 by volume) gave title compound, 0.13 g.

MS: ESI (+ve) (Method B): 461 (M+H)*, Retention time 4.3 min.

Preparation  9e:  [8-chloro-3-(4-cyanobenzyl)-4-difluoromethoxy-2-ethylquinotin-5-
yloxylacetic acid '

26
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(400 M -) at roomtenperature. The resulting mxture

ed in an ultrasonic bath at 60 Cf
W . o 1?6 7/001138
WOhou/rls ‘he m xture was basified by the addi |T/éBZO /

sodi um 30 hydroxi-de and then extracted wth ethyl

e L e L

yiowﬁm:btm ecid awpiled astepd@a@@ in ‘@ﬁah}@rﬁﬂﬁ&/(lﬂ@&lﬂa@@eated with 1.0

SRR e Ao 0 FERTT el Pl M B koo

at mom conpoatbye forl 3 hatiisoThandixidre edst nabhteiel Wader reduced

pregs‘lgg"@@%dzwﬁh %@t%;grﬁb”ﬁ ﬁ’s%zst%é 19 4(§ é){;%é adg%'é'% of. 0.1 M

aquioBs Hedrothibhic aﬁidS!Bhé whlxn]re— wﬁs @xﬂ:‘kntedlm etfid %ei(ath and the

corgtec, Parabie-bnes’ QR AoBlm & anet on caneseted pger e

pres&ureldtherfesxﬂue whe yyiifedetyi prepeaagive rowdrberbhasstPLA (D dived title
titl ound was prepared by the method of

Conﬁ)roé'ﬂg’r(g%?% 1c using (3-am no-4- chlor ophenoxy) acet i c'
acid nethyl ester and

R O S S b R B SR By L% DAk SE5E 2t
o mets y Smiay ey s (s -,
75%@ é)ﬁ?’{? zé ) &P (Qobfﬁéy%d%t hyl - ester Toya V!

| Msmsst ﬁb@) (Method A): 447 (M+H)*, Retention time 12.0 min.

| oro- 3-(4- cyanobenzyl) 2- et hyl - 4- oxo-1, 4-di hydro
qU| notin-5- 20 yl oxy]acetic acid methyl est er (0.19

N, N-di me | f or mam 5.0 taSS|u ‘
ExiipBonars: (0. Ef’gg@w% sh @éwﬁwage%wyﬂ%a& luoromethoxy-2-
ethgia,hmmmgnym?m@aaa (0.4 nL). The flask was seal ed
and the resulting mxture warned to room tenperature

and then stirred at 40 C for 6 hours. The excess
chl or odi f I uor onet hane was all owed to evaporate and
the residue partitidmed betme acetate and
saturated aqueous 2 M chlori#ge sol ution. The
organi c phase was

@ esium sul fate and
the sol vent renovetkuns euced pressure.

Purification of the Iresiidue bylcolum chromat ogr aphy -
on silica gel, elu Chg a fi xture of cycl ohexane
and ethyl acetate (1: O tb 1:1 by volune) gave title-
conpound, 0.13 go”3®HVE:. ESI (+ve) (l\/bt hod B): 461
(MH ', Retention tinme 4.3 mn.

- Preparation 10a: 2-(2-chloro-4-cyanobenzyl)-3-oxopentanoic acid méthyl'ester

The title compound was prépared by the method of Preparation 1b using 3-oxo-
pentanoic acid methyl ester and 4-bromomethyl-3-chlorobenzonitrile. '

" MS: ESI (+ve) (Method B): 280 (M+H)*, Retention time 3.6 min.

Preparation 10b: [8~ch§oro-3—(2 -chloro-4- cyanobenzyl)~2-ethyl~4-hydroxyqumohn-5—
yloxylacetic acid methyl ester
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Preparati on 9e:
[ 8- chl oro- 3- (4- cyanobenzyl ) -4-di fl uor onet hoxy- 2- et h
‘VO&WWﬁé?ﬂﬁ 5- yloxy]acetic acid 26 WD 2008/ 11 gBmmW(an
PCTI GB2007/ 001138 A sol ution of
[ 8-chl oro- 3- (4- cyanobenzyl ) - 4- dlfluoronethoxy ‘
2-ethyl qui noiin-5m yloxyjacetic acid nethyl ester
(0.93 g) in tetrahydrofuran (10 rall-? was treated

The tille torip@ind Magdquensiest Y thamethasyd Pesiagriioadicisingd3-eonins4-

»chloﬁg%e@dig a'i:Qﬁ‘c §ﬂ${ﬁ&tépe?ﬁ B (0. ARPo-3lchdd®Rnzy@ta-r oom

ure ours ‘he" m xture”was concentr at ed

'oxogmt&dielcacme’féw e5igir essure, diluted with water and the

pH adj usted to 4-5 by the addition of 0.1 M aqueous
hydrochl oric acid. The m xture was extracted wth
MS: &Sh{venf\dethodBRdds (WeH)' cRetbitivadined.6 &it.s dried over
sodi um sul fate and then concentrated under reduced
pressure. The residue was purified by preparative

se-p e HRL: _afd tal. 3 A& Fey-2-
Prerfith® PlftSar (e BletSin i rpon b ifhordhtiy.2
ethyRUBSIir-§-ylaxylacaticiacidmetbp)estes. 35 (s, 2H), 4.90 (s,
2H), 6.75 (d, J =85 H, 1H, 6.85(t, J=75H, 1
H., 7x20 (d, J 8.2 Hz, 2H) 7.55 (d; J = 8.2 Hz,
oH), 715 (d, J =.8.6 Hz, 1 H. NS ESI (+ve ( Met hod
The Ajle campoyrNiMAS-prepesed Ry thsrmethas ofl Brepaiafipn 9d ysing [&-AlgHos-

B P NPT PRIl ki e
andmbﬁ)diﬂuo@m%mﬂé 20 Preparation 10a:

2- (2-chl oro- 4- cyanobenzyl ) - 3- oxopent anoi ¢ aci d net hyl
ester The title conpound was prepared by the nethod

f P | n§ a | ‘
D R i e
4.50 (s, 2H), 4.85 (s, 2H), 670(d J 8.0 Hz, 1H),675(d J= 85HZ,1H) 6.95 (1, J

= 75 Hz, 1H), 735(dd J = 1.6, 8.0 Hz, 1H), 770(d J=1.6Hz, 1H) 770(d J=85

Hz, 1H).

Preparation 10d: [8-chloro-3-(2-chloro-4-cyanobenzyl)-4-difluoromethoxy-2-
ethylquinolin-5-yloxylacetic acid ‘

A mixture of [8~chIoro-3-(2~chloro—4-cyanobenzyl)-4—diﬁ_uoromethoxy-2-ethquuinolin~
5-yloxylacetic acid methyl ester (0.22 g), tetrahydrofuran (8.0 mL), methanol (1.0 th)
and water (1.0 mL) was treated with 1.0 M aqueous lithium hydroxide solution (0.90 -
mL) and the resulting mixiure was stirred at room temperature for 2 hours. The
mixture was concentrated under reduced pressure, diluted with water and the pH
adjusted 1o 4-5 by the addition of 0.1 M aqueous hydrochloric acid. The mixture was
extracted with ethyl acetate and the combined extracts dried over magnesium sulfate
and then concentrated under reduced pressure. The residue -was purified by
preparative reve(se-phase HPLC to afford titlte compound, 0.11 g.
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I\/S ESI (+ve) (Method B): 280 (MtH)}, Retention tine
mn. Preparation 10b:
WO[Z%‘USGH%'?'O 3- (2- chl or o- 4- cyanobehzyl ) - 2- et hyPCUCRIPGFER 1S
- yqui nolin-5- yloxy]acetic acid nethyl ester 27. WD
.., 2008/ 119917 PCT/ GB2007/ (101138 The title, , ~
H G (2t 6Byl he THoHHod o8 @pa et 2617, Ebmbhép, 2H)

4.86 gsd %ﬁ) @704%1 &D'Sof ag %Jg% g&%u %7 8! ﬂ-é}”@ts@X{ d‘is‘fﬁeﬂz 1H),

oxopént anoi c aci d

[oro
7 30t BB Hz,ru-i)ws%ﬁas (o). (Method 8)- 445

(%—%b o) 3 ion 1 Cc:
MS 2ehl ¢ Wf) {ﬁj cf%gérﬁg %H@%ﬁ?%ﬁhl f 1 uor onet hox
-2- et hyI qui hol I n- 5- yI oxy]acetic acid nethyl ester
10 . The title conpound was prepared by the nmethod of
Exmmpaﬂ Bt {thlgm-gs(ﬁﬁgap@mm-ﬁcﬂl uoromethoxy-4-methylguinolin-
5-=y X@Q% 4- cyanobenzyl ) - 2- et hyl - 4- hydr oxyqui noI i n-5-
acet| c acid nethyl ester and
ch| or odi fii uor omet hane, 15 1H NWVR (CDCl 3): 5 1.35 (t,
J = 7.3 Hz, 3H), 2. 80(q J = 7.3 Hz, 2H), 3.85(s,'
3H), 4.50 (s, 2H) .- 4&5 (s, 2H), 6.70 (d,  J =8.0 .
Hz, 1 H, 6.75 (d, J : o 1 ,695(t J 75
Hz, 1H), 7.35 (dd, J 1H) 770(d J =
1.6 Hz, 1H), 7.70 (d, : .
Preparation 10d:

[ 8-chl oro-3-(2-chl oro:4 zyl ) -4-di f| uor onet hox
y-2- et hyi qui nol i n-5-jyl oxy] c acid A mixture of
[ 8-chl oro-3-(2-chl g56>4ycyanobenzyl ) - 4-di f |'uor omet hox.
y-2-et hyi qui nolin- 5-yloxy]acetic acid nethyl ester
(0.22 g), tetrahydrofuran- (8.0 nL), nethanol (1.0 nlL)
25 and wafer (1.0 nL) was tredted with 1.0 M aqueous
1'i thi um hydr oxi de solution (0.90 nlL) and the
resulting mxture was stirred at roomterrperature for

2 hours, was concentra reduced
ProfRgUaLT 2 T PP S R BDARE 495D eFied o

4-5 by the addition of 0.1 M aqueous hydrochloric

acid. The mxture was extracted with ethyl acetate

A sélogbri d1S-sotrvbigdicexid 8edrshidylicetdr (B/@Y) NBghaimdiidxyethane
en concentr at

(2ol 8l Paden Rk sl hueP D cpdnadvagpe (B % 6, 1.2 6) in
1,2-dimethoxyethane (50 mL) at -20 °C. The mixture was warmed to 0 °C for 15

mmutes, cooled to -20 °C and then a solution of 4-bromomethylbenzonitrile (8 4 g) in
1,2-dimethoxyethane (60 mL) was added dropwise. The resulting mixture was
warmed to room temperature over 45 minutes and then stirred at this temperature for

. 18 hours. The mixture was diluted with saturated aqueous ammonium chlonde

solution and the phases separated. The aqueous phase was extracted with ethyl
acetate and the combined organic phases were dried over maghesium sulfate.and
concentrated under reduced pressure. Purification of the residue by column _'
chromatography on silica gel, eluting with a mixturé of cyélohexane and ethyl acetate
'(1:0 to 3:2 by volume) gave title compound, 7.1 g. ‘

'H NMR (CDClg): & 1.40 (s, 9H), 2.25 (s, 3H), 315 (d, J = 8.1 Hz, 1H), 320 (d, J =
6.8 Hz, 1H), 3.80 (dd, J = 6.8, 8.1 Hz, 1H), 725(d J=85 Hz, 2H), 7.65 (d, J = 8.5
Hz, 2H).
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preparative reverse-phase HPLC to afford title
~compound, 0.11 g. 28 WO 2008/ 119917 PCT/ GB20 0
Wm‘#fnﬁlfs}t%‘?cm 3): 31.35 (t, J = 7.2 Hz, 3H) 2"‘8‘7%82"%%"%‘38

(q,.0 = 7.2 Hz, 2H), 4.45 Is, 2H), 4. 85 (s, 2H)

6.70 (d, 3687Hz 1H), 6.75 (d, J =8.7 Hz,

| Profyctr Y- supPqueheid ¢ b rdot ﬁkﬁﬁ%‘gfé

(M -H4, Retention time 13.0 mn. 5Exanp|e 11:
(B-chi:pro..3-(4- eyanobenzyl) 2-di fl uor' onet hoxy-4-ne .

Silv%,{]%igtg#é%& t& g_'il ’?8}2/\1"%%(& ano eg{?&# g"@"é‘%? fﬁﬂégﬁg‘yi\l i C10

chlmo;bman& {0H6tg) and 94(4%&@13@#2}3)63 umtlmobm)fnc acid S-tert-butyl ester

095 FIE} AeRathphaR o B} firbom WnlerdilsSind e telinb . 4

msxawes pzam surml aifromd;mpvrdwrércb»@m@r@ OrtRérhirtuce Was filte@eddhrough

AL DO RRRe R alfi s Yongdiftefpe, 8, Bosbel] §

pre:&shm Thesedidle was teurated mithadithbhyhdiearedoigiveititle coBpdurg) as
b (i t hoxyet hane (60 nL) was added dropw se.

a rﬁawgspg &% %g mixture was warmed to room tenperature
over 45 mnutes and then stirred at this tenperature
f 1 OUr § .o 1. ] XL, s diluted with saturated

M.Sa['g%é(ﬁﬁg (&iﬁ‘ﬁﬁa i%#@ﬁ%ﬁdggﬁ%\’%@%ﬁm? %Ogﬁmgnd t he phases

separated. The aqueous phase was extracted w th ethyl

PrefyapOn LA DA PRt B ORI RORaRCdr S T GApeh e

reduced pressure. Purification of the residue by
col um’ chromat ography on silica gel, eluting with a

A B BRI S SRR S oo 2o
q), o2k 30 mB) dnd4ol uélse~4%u)fonn2 ad@8 nomphBidte (B28§) wes héated at
1208’0170}_5 hour's_l) The mlxt%re( cdoled fo room temperature, diluted with saturated
aqueous sodium acetate solution and extracted with ethyl acetate. The combined
extracts were dried over magnesium sulfate and the solvent removed under reduced .
pressure. The residué triturated with methanol to give title compound as a white

- solid, 0.16 g.-

"H NMR (DMSO-d6): & 2.60 (s, 3H), 4.15 (s, 2H), 6.60 (d, J = 8.7 Hz, 1H), 7.40 (m,
3H), 7.75 (d, J = 8.1 Hz, 2H), 10.4 (br s, 1H). ‘

Preparation t1d: [8-chloro~3-(4»cyanobenzyi)-2-hydroxy—4—methquuinolin-5~

. yloxylacetic acid methyl ester -

The title compound was prepared by the method of Preparation 3¢ using 4-(8-chloro-
2,5- dthydroxy—4—methquumolm-S ylmethyl)benzommie and bromoacetic acid methyl
ester.

MS: ESI (+ve) (Method B): 397 (M+H)", Retention time 3.5 min.
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6.8 Hz, 1H), 3.80 (dd, J = 6.8, 8.1 Hz, 1H), 7.25 (d,
= Hz, 2H), 7.55 (d, J = 8.5 Hz, 2H).
woluBaIPTB0 Y o) 2007/ 001133 Pt epar at i on rGrighionnoniss
N- (2- chi or o- 5- hydr oxyphenyl ) - 2- (4- cyan(c) benzyl ) - 3- ox
obutyramde Silver tr ifluoroacetate (1.1 g) wa
Prepagdied tle: d8-shioro-&h- @xﬂnebewi)@rdl@ommetbow-%methquwnolm -6~

n Gy Qo6 0) and

yoxg@ﬂfﬁég@gnob nz F - 3-oxot hi obutyric acid S—tert but yl
ester (0.95 g) in 1,2-di nethoxyet hane. (10 nL) at
roomtenperature and the resulting nmixture was -

A mnﬁwerc;fﬁicmémt@ 03yhh 22@ erﬁdfb\kganh&maqu«{mmryu&wa&uc

tered throug

acid memyaes’f@t(ﬁ&@ &b H‘éNéilfaﬁ@Y*fQi@ﬁ"‘ddﬁ@@ﬁﬂ‘Seﬁl@dmﬁﬁ@é&m
carb6 VRESYHE af Jtﬁodﬁ?h%%umdar%{& HiritsBflerd!ch ! own

ICIOFO aneto ive title conpoun
chiorg@rluqom@th@ge gThemxtuggwaq aluggd »(vmewai@a egyacigd with R t |

acetA}s%gmrL iR o Jg?]tg]éiggc)!( B’&gwﬂgggpﬁ shito. The golvent was |

remoyvpe nzdm.reciuceé preBsung amdxh@ resicoe tnturated with methanol to afford
5 hydroxyphenyl) 2..(4-cyanobenzyl) - 3- ox
mieé})ﬁs&a raenl (0.23 'g), toluene (20 nL) and
t ol uene-4-sui foni ¢ aci d .nonohydrate (0.26 g) was

MS: rggg{ﬁ%?)e%erﬁfe, ‘@}H@t déiéaoﬂ-{saturﬁmre ggaleggsto g

sodi um acetate solution and extracted with ethyl .

t T r .
PropdEBbR L P1r ST PRSI AS i EReR b ah B REBo by inoin s
yioxyjaagticedd pressure. The residue triturated with

“~methanol to give title conmpound as a vvhite solid,

" 0.16 g. 'H NWR (DVSO- d6) : 8 2 60 (s, 3H), 4 15 (s
2H), 6.60 (d, J = 8.7 Hz, 7.40 (m 75
A gqajutiop ofg | -cp@ro»%«cyq@banz(yﬁrz @fluqorp;thom@mﬁtgxig@mlm-&

yloxy}-%tféﬁ% Iac:d m%thk/! ester 0 ngz)ylp tetﬁaq%;drg;u&n _(3 0 n”%"f) and \ufvle%e(r) (? 5

mL) was-tre,ateéixwfaé@t cacmepus Muwhy@r@mde sgl@t!qméo fiﬂ tm and the
resuﬁﬁmﬂgsﬁﬁ§ s‘BFr@Q 3&&%0#\3’ tehfir Ve VB 20holRE EPRE Ahikfe s

concgmzr;atad M dﬁgumd segsyrey dilvier With 3vajerasdiye phieadiesied ia 4-5
by tH Aﬁdlﬁaogrc%@oﬁg%]dt%o% 'h?drgaﬂ 10 acié® Slth%rmaxi\:ﬁe V\5§| ex(rﬁ(\!t@ﬂ with

Retention tine

: Aethyl acetate and the combmed extracts dried over magnesuu'm suh‘ate and then

concentrated under reduced pressure. The residue was purn‘led by preparatwe
reverse-phase HPLC to afford title compound, 0.025 g.

'H NMR (DMSO-d6): § 2.80 (s, 3H), 4.30 (s, 2H), 4.80 (s, 2H), 6.95 (d, J = 8.5 Hz,
1H), 7.30 (0, J = 8.3 Hz, 2H), 7.70 (d, J = 8.3 Hz, 2H), 7.75 (d, J = 8.5 Hz, 1H), 7.80_
(t, J = 72 Hz, 1H). |

MS: ESI (+ve) (Method A): 433 (M+H)*, Retention time 12.0 min. -

Example 12: [3-(4-cyanobenzyl)-2-difluoromethoxy-8-fluoro-4-methyiquinolin-5-
yloxylacetic acid : '
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30 WD 2008/ 119917 PCT/ CB2007/001138 Preparation 1le:
Ioro 3-(4-cyanobenzyl ) - 2-di fl uor onet hox
WO{ ﬁﬁﬁ?ﬂ i n- 5- yl oxy] acetic acid met hyl esterPé(g/cﬁzoowogl]138
m xture of
[ 8-chi oro-3-(4- cyanoberazyl) 2- hydr.oxy- 4- rret hyl qui nol
i n-5-yl oxy]acetic aci i net hyI ester (O 079 g), NN
di met hyl f orrnam de ( A ‘3\ ot assi um carbonate -
(0.083 g) was sti rre , d}/rp 2.5 hours under an
at nosphere of chl orod yet hane. The m xture was

diluted with water, exbrac ‘edJwith ethyl acetate and
the combined extracts dri ed magnesi um sul f at e. ‘
The sol vent was 10 ved ukdetr reduced pressure and
the residue triturated?ith mdthanol to afford title
compound, 0.075 g. Ms: ESI (+ye) (Method B); 447
(MtH)t, Retention tine 4.4 m NMa 15 Preparation 11fi:
[ 8- chl oro- 3- (4-cyanobenzyl ) - 2-di f | uororrnet hoxy. . 4. ne
t hyl qui noi i n-5- onxy]acetic acid A solution of

o e PR AR S I S A B

in tetrahydrofuran (3.0 nL) and water (O 5 20 nm)

ol cbERbAduaS blodrd K AR o PO Y P SSG8S amino-a-

chlosephenelbarat 2-t4ecyamotemag)-atouoibidbatyri@ abid 8-@rt-bling egiext ur e
.'was concentrated under reduced pressure, diluted
with water and the pH adjusted.to 4-5 by the

© MS:&ehli (Ve Mefhod B): 374tiuelly Retgrdoo tinbaxd miraci d.  The

m xture was extracted with ethyl acetate and the
conmbi ned extracts dri-ed over magnesi um sul fate and
Preparaiiore e r(8-dinome 2 dihydrdey-4 mesthgedngines gitneehyblezonitrile
residue was purified by preparative reverse-phase

HPLC to afford title conmpound, 0.025 g. ""H NWR :
The(itivBerdgyundswas gepasd BH)ihe 4neditod sf Px?é;ﬂara’u@nSﬁd 8sing 2-(4-

cYarZ' nz@)-%z’%}goro}s Eydgo@pgi%qy])#& }_‘QUV‘)‘%‘%%S( dJ i - 8 3 Hz1
-7.80 30 (t, J =72 Hz, 1 H) MS: ESI (+Ve)

H z@ﬁt BRScy6): §3BoldMy, 2465, D 830%hd™® 12:40T1%: 11y, 7.15
{m, nis) (744&:@:;1& ety IH)27. 46 1(H,ubs reHR@H); 0.2 ysi<) 18, Matsny (or

)qw nolin-5- yloxy]acetic acid 35

Preparation 12¢: [3~(4-cyanobenzyl)~8-ﬂu0rp-2-hydroxy-4-methyiqui'nolin-‘s-
yloxylacetic acid methyl ester '

The title compound was prepared by the method of Preparation 3¢ using: 4-(8-fluoro-
2,5- dlhydroxy~4~methqumnohn 3-ylmethyl)benzomtme and bromoacetic acnd methyl
ester.

MS: ESI (+ve)' (Method B): 381 (M+H)*, Retention time 3.2 min.

Preparation 12d: [3- (4 -Cyanobenzyl)-2- dﬁluoromethoxy- -fluoro-4-methylquinolin-5-
yloxylacetic acid methyl ester
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31 WD 2008/ 119917 PCTJGEB2007/001130 N OyF c70l1~ 1 ~
woBhos/ Moo Fr €par ation 12a: T/GB2007/001138
2- (4- cyanobenzyl ) - M 2- $i uor o- 5- hydroxyphenyr ! - oxobu

~tyranmide 5. The title conmpound was prepared by~ the
Therretueh@&n 6uriar @@@bﬁé?b@@ Byl trie Métrﬁe c§ F%‘bé?é’i‘o‘i\ 11)9 usm? [3-(4-

|l oro enol and ano enz% oxot hi
cyagelienz @JW%%PWO%& aetsinoks W oxv]@pe‘t(cw@mommyi ester
anc{%g?&ﬁ’ogbmmmeﬁgg@ntl on time 2.8 mn. 10 Preparation

4 (8 fluoro-2,5-di hydroxy-4- nethquU|ncI|n- 3-yl net hy
s BERRUERMAIG 9: 4Tkt i G ABRY pr epar ed- by

thep(%et hod of %repgfﬁﬁgt |)on 11cgﬁsﬁﬁg%ﬁ?'

cyanobenzyl ) - N-(2-fl uoro-5- hydr oxyphenyl ) 3- oxobut yr am

Preg&%tté@ 18 Nﬁ?k%%gﬁb%&f}g‘ﬁ?@‘emyﬁ%3’&4‘*"}‘@“‘/%”%0""'5'
VIOXVB&@T'%C!dJ = 8.1 Hz, 2H), 7.75 (d, J = 8.1 Hz, 2H), .
10 20 (br s, 1 H, 11. 50 (br s, 1H), Preparatlon

[Ss’it(tmﬂ cy@n olgdfgyanpbenay)eiucrompthony:§-fluoivet-methylguinglin-5-
y}o@}a’éeﬂ@gcmlrﬁé&wt ARk i, 8@% § rﬂ?e‘t#é)wﬁ@?a?i; (3Fg5‘ ﬁsz ol Syater (1.0

onpound prepare ration 3
mL)u\gaﬁgeawd(vgﬂﬂ gdﬁ Gqueous ﬁhtum hydroxide solution (0 42 mL) and the

resutingg ﬂinﬁéﬁ@r\%é’ st‘?f?éaeé‘th%gﬁwuieﬂﬂj ehdlors ok AR Q%Ll %)Bbﬁﬁ%g{%ﬁlre was

e and bronpacettc aci ester

~ conganieeq weder derusyd p@squremuieg with Reteeand &re phi agjusted to 4-5

by fb afib8 RADA 1Y f’ ra/dﬁchlonc acid. The mixiure was e)gract%quﬁh

-cyanoben uor onet hoxy uo o-
ethyl pgetade lapd3he ;Bpmiam}eéo@@racts atried owsr pdgresitay sBts anMen

con@e@rgw%[tédlgxﬂég F%rb@?%ébi%o 8restli® fubd | L QIR ﬁu&%pﬁﬁﬁve

repare reparation I'i'e. us
reve{rge pnase HPLC to afford title compound 0 015¢9. -

cyanobenzyl) 8- f | uor o- 2- hydr oxy- 4- met hyl qui nol i n- 5-yl

1 é ]acetic acid nethyl ester .
H NMR (DMSO-dé): § 2.85 (s, 3H), 4.30 (s, 2H), 4.85 (s, 2H), 6.95 (dd, J = 4.0, 9.0

Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.50 (dd, J = 9.0, 9.7 Hz, 1H), 7.75 (d, J = 8.4 Hz,

2H); 7.85 (t, J = 72 Hz, 1H).

MS: ESI (+ve) (Method A): 417 (M+H)*, Retention time 11.3 min.

Biological Methods

- Compounds of the invention were tested using the fbllowing biological test methods

to determine their ability to displace PGD; from the CRTH2 receptor and for their
ability to antagonise the functional effects of PGD, at the CRTH2 recepitor. |

Radioligand Binding Assay

The receptor binding assay is performed in a final volume of 200 L binding buffer
[10 mM BES (pH 7.4), 1 mM EDTA, 10 mM manganese chloride,"0.0fl % BSA] and 1

M [*H]-PGD; (Amersham Biosciences UK Ltd). Ligands are added in assay buffer
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and chl orodi fl uoronet hane, 5 Ms: ESI (+ve) (Method

| WO%%S/ﬁ%l”( MtH) +, Retention tine 4.2 mn. Pr epe{/?;t&&ﬁ/omms

[ 3- (4-cyanobenzyl) - 2- di f | uor onet hoxy- 84] uor o- 4- et hy!|

con%hlﬁg'a' donStandenfH FTNSO (204 By \J&urﬁe)s ohf ﬁlﬁ’d’lné’fs determined
cy anobenz%ﬁh 2-di fiuagronet hoxXy-8-fl uaro-4-nethy

Us"?gﬂj |£yﬂ BY velume ol PYR(Yin aasaycoulier ndheamspeciEic biagingds @%@m@@ed
usihg1d FM& Wﬁb%@ P@Bf (§gl@\amun?dﬁdeﬁ4@9&ﬁa kt&ﬁeng%}:eiWas

trea aqueous | ithi um hydroxi'de. sol ution

 mepgranesgp L@h@mwmgrtfe%QBtTHRgecrﬁmr@r@nwmwﬁh b mg

whé Q95 SIRRIRLSHLpdRE a;ladfa nm $col »@mgﬂsﬁédﬂl @oémces UK

concenttat ed under reduced preéssur

Ltd}acbine gpigiureHacyubrted dor s beuls ebrogrgemsensre. rB@uadgl*ﬂnF’é?rDz is

ceof bl TR ok ool s tifones
ComreynstiCse \@iedel deie@mm%gmé@a@mcwdps& @smetcne&e in duplicate
w1tl?9@8§|ﬂfog%ﬁtgomﬁtlér?§é§%§dloo &%&ﬁé&lﬁns J@ﬁsf_fg netHs) q@égel

reparative erse- ase

anof Kigfjt éMwepgh Aad th(i; @B ig use@tomtwme( DsEIUEGYPr thg tgst 85
2 6.95 (dd, J =
co@&néﬁgg%iéhéﬁ Prag%ﬁ%@'a? (3 - 5?4* e, 2I(—|), 7.50

(dd, J = 9.0, 9.7 Hz, 1 ,775(d,J—84Hz

2H), 785 (t, J =72 H, 1 H. M5 ES' (+ve) (Method

Uptongl AS$au-H) +, Retention tinme 11.3 min. 25
860[2212al flftethods Conmpounds of the invention were

tested using the follow ng biological test nethods

to determine their ability to displace PG@2 fromthe

GTPR Assaeceptor and for their ability to antagonise
the functional effects of PGD2 at the GRTH2 receptor.
30 Radl al sgand Birtdiroa Assay The receptor binding
assay is performed in a final volune of 200 pL

The GBS §stayfis perforrm@mmhrmsm@pm o 249 mblassdy BDRA (2000M iV

HEF@%%%1W@'@£R% dsci eE@]sq/rﬁ}Kgﬁo& nﬁ?_l gands are

congduoleations amdsat/cdnafaheat 198 By Woug@0OBUMae meryomc kidney (HEK)

celimﬁg%é)&@]e%ﬁes?ﬁafl@t qﬁ% Oc%ﬁ%?%i%ﬁé er U nithg e

congiungs for %6 yyin ao3Ql iGeprisir t@mmmofmsmm final ceneentration)

- and'@Pp SRS Filldf c B ABn). SrrdelsEL L iGbns are then incubated for 30

minutes at 30° C, followed by addition of [*S]-GTPyS (0.1nM final concentration).
The assay plate is than shaken and incubated for 5 minutes at 30°C. Finally, SPA ‘
beads (Amersham Biosciences, UK) are added to a final concentration of 1.5mg/well
and the plate shaken and incubated for 30 minute at 30°C. The sealed plate is

. centrifuged at 1000g for 10mins at 300C and the bpuhd [*°S]-GTPYS is detected on
“Microbeta scintillation counter (Perkin Elmer). Compound ICs, value is determined

using a 6-point dose response curve in duplicate with a semi-log compouﬁd dilution
series. 1Cs 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.

Biological Results:

34



using 10 pM of unl abel ed P&2 (Sigma). Human
c kidney (HEK) cell nenbranes (3.5
Woggglé%s]?ng the CRTH2 receptor are incubat edp%}/f;ﬁzof.’”gmmg
ng 5 wheatgermagglutinin SPA beads and 1 nM
Thd @df&po?@%oﬁﬁ@@k&hﬂeé BborOh&8 s d K indddTHARMidIBENd

m xture i ncubated for 3 hours at room tenperature.

bindieqifed (3RYS hopiang! assayeeessdbedahnyedhnrenppEda af RAYEKs
vailds éésgi‘?e}ng ﬂAil/iln’?%tg 'élsg 2{:‘2(: erﬁgﬁglgkfgg cﬁhﬂ‘&‘&r@ of Exa{npie i
hadcttml@s(r ‘esdyporisel oMiivie CR B tadmdigand bmdlrtg @sap,randlm@

S U T AR R R K A

this value is used to determne a Ki value for the
test conpound using the Cheng-Prusoff equation.
Functional Assn 15 g§ Eja Assay The GIP7S Assay is
performed-in a final volunme of 200 nL assay buffer
(20mMM  HEPES pH 7.4, 10mM Mgd 2, 100nM NaCl, 10pg/ mL
saponi n). DMB80O  concentrations are kept constant at
1% by vol une. Human enbryoni ¢ ki dney (HEK) 20 cel
menbranes (3.5 pg) expressing the CRTH2 receptor are
i ncubated with the conpounds for 15 mn at 30 C
prior to addition of PGA2 (30OnM final concentration)
~and GIP (10pM final concentration). The assay
solutions are then incubated for 30- minutes at 30 C
fol l owed by addition of [355]-GIPyS (0.1nM fina
concentration). The assay plate is than shaken and

i ncubated for 5 minutes at 30C. Finally, SPA 25 beads
(Amer sham Bi osci ences, UK) are added to a fina
concentration of 1.Sng/weft and the plate shaken and
.incubated for 30 mnute at 30 C The sealed plate is
‘centrifuged at 10008 for 1 onins at'SOQC and the
bound [ 35S] -GIPyS is detected on M crobeta :
scintillation counter (Perkin Elnmer). Conpound I C50
value is determned wusing a 6-point dose response
curve in duplicate with a sem -1 o0g conmpound dil ution
30 series. 1C50 calculations are perforned using
Excel and XLfit (Mcrosoft), and this value is used
to determine a Ki value for the test conpound using

t he Cheng-Prusoff equation. Biological Results:: 35
34 : : '
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30

WD 2008/ 119917 ! CC/ GB2007/ 001138 The conpounds of
t.he npl es above were tested in the OR T
“KWQﬁW%wﬁaand bi ndi ng and GIFS s functi onal ag%y§§mmwmnnm
descri bed above; the conpounds all have |.Cro val ues
ClaRhs:! €ss than 1 Min both assays. For exanple, the
cogEound of Exanple 1 had an | Ceo value of 6.1 nMin
. cgerppundgglesied fardhg oryegnestiEayw: and the 5
conpound of Example 2 had an | Coo val ue of 705 nth in
~ t hat assa¥ 35.WD 2008/ 119917 PC /GB2007/001138
[3-(ecanppenzy)K-ditnsernpiiose?-eby ke leorapninglis-Syylegacetic acid,
consi sti-ng of:
[ 3(r) (4-cyanobenzyl ) - 4- dlfluoronethoxy -ethy 1-8-fluo
[3-(#-beametsineyl)-$difiperipedsy-2ettitBdlucroguinolin-5-yloxy] acet;c acid,
(3-(4-brornobenzyl)-4-difl uoronet hoxy-2-ethyl-8-fl uor
oqui nol i n- 5-yl oxy] aceti c.-aci d,
[4- e¢w1~§tfh9ra B4 ingbroesgiionybaseyifesainiomalipdndgrjacetioaeisy
| qui nol i n-5-yl oxy]acetic acid, 10
[ 2- €t hyl - 8f | uor o- 3- (4- net hanesul f onyl benzyl ) - 4- et hyl
[2-effil-Bdlupre-S{4metphessdonydoeneyiit4-methylquinolin-5-yloxylacetic acid,
[ 4-di fl uor onet hoxy- 2- et hyl - 8-f | uor o- 3- (4- et hoxycar bo
nylaninobenzyi)quinolin 5- yloxy]acetic acid, 15
[4 c{:fﬂ‘xcﬂt1 aér?g@{y%h nzy t(@ﬁe}t}kﬁx?&é*@&%ﬂé’?? gé:be]nz%l)ciumglm 5
yioxytdcalic €&y, 2- [ 3- (4 ch | orobenzyl) - 4- d| f1 uorom
et hoxy- 2- et hyl - 8- fluorqu|noI|n 5-yloxylp ropion is
acid, 20
[4- wfwomnﬂeimm%ethﬁ)BﬂJ@r@ﬁﬁ%m®lsfﬂeawmwgei[lw)gwnhlyw“oxy | -
ylo{'%c@?ﬁ g&&nyl ) benzyl ] qui nol i n-5- yl oxy] acetic acid,

-C - 3- (4-cyanobenzyl ) - 4- di f | uor onet hoxy- 2- ethyl
quinolln 5-yl oxy)acetic acid, 25 ,
[ 8-chl oro-3-(2-chl or o-4- cyanobenzyl) 4-dif | uor omet hox

13- el § ionic. -
RC A R R
acid,qui nol i n-5-yl oxyl aceti c acid,

43 (4- cyanobenzy Ié 2-di fl uor onet hoxy- 8-fl uoro- g
{4-iflyuararosthery=R-gihiphs Jugre-Bild- (B droxy-% ﬁ@t@éﬂﬂbwbemkame@

yiod)ysHet 8§gand sol vates thereof. 36
[8-chloro-3-(4-cyanobenzyl)-4-difluoromethoxy-2-ethylquinolin-5-yloxylacetic acid,

[8-chloro-3-(2-chloro-4-cyanobenzyl)-4-difluoromethoxy-2-ethylquinolin-5-yloxylacetic
acid, - ’

[8~ch!oro-3-(4~cyanobenzyl)-2—diflUOromethvoxy-4~meihquuinolin~5~yloxy]acetic acid,

{3-(4—cyanobenzyl)-2-diﬂuorome{hoxy-s-fluoro-zt-methquuinolin»s-yloxy}acetic acid,

and salts, N-oxides, hydrates and solvates the(eof.
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V\D 20041119917 PCT/ GB2007/001138 2. A conpound as
|ai med in claiml for use in therapy. 3.

WO&H%W ﬁ%?éFéuU cal COITpOSI tioen corrprl Si ng a Con%%ﬂﬁ820£y001138

. clained in claiml. and a pharmaceutical |y acceptable

5. car A i@hpodhdds ddsRe@in GaisPRPUSinasershai med in claim |
for the manufacture of a conposition for the
treatment of asthma, chronic obstructive pul nonary

3, disg @ﬁ@rmacéthtcﬁl ddnSposiibh @b@b6sid 4 WeMp&ENE & @EBne®In claim 1
allergic rhinobronchitis, 10 5. Use of a conpound as

angp AIHEECPICRIVAGPRIAPICa8e manuf act ure of a
conposition for the treatnent of psoriasis, atopic

and non-atopic dermatitis Crohn' * di sease, ulcerative
4. col V¢g & a gampoupg @aslagn%maﬂaﬁgerég@ maBUfaNUFﬁe‘Pfrﬁ)d of

corﬁd;ﬁc%ﬁfomtth@frea%ﬁbhf@'asﬁﬂ{é) BhionRRBE G MﬂmBHéWk%%e

| sease hinitis, -allergic airway syndrone,.
rhinglis, abesgie almRRBINOEME oF ﬁ&erg@é%@brgnqh\gtswm ni steri ng
to a patient suffering such disease an effective
anount of a corrpound as,clained in claml1, 7. A
5. met Heriolar camposndBaa c! atmecb@mwaé. far, thﬁﬁ@ﬁﬂ@%‘fﬁid a
[ [
orRREh AR o HEHFRHL o SR BlopicenddBn M8 amatts Croms
dlS%&ﬁﬁ?pulp%fﬁh‘g? aplits. o Etiteblerhgwebdiseaspat i ent suff eri ng ‘such
di sease an effective am)unt of a corrpound as cl ai ned
in claiml. 37

6. A method of treatment of asthma chronic obstructive pulmonary disease,

rhinitis, allergic airway syndrome, or allergic rhinobronchitis, comprising admlmstermg
to a patient suffering such disease an effective amount of a compound as claimed in
claim 1. ’ ‘ ‘

7. A method of treatment of psoriasis, atopic and non-atopic dermatitis Crohn’s .
disease, ulcerative colitis, or irritable bowel disease, comprising administering to a
patient suffering such disease an effective amount of a compound as claimed in
claim 1. ‘
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