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WD 2008/ 119917 PCT/ GB2007/ 001138 QUI NOLI NE
DERI VATI VES AS CRTH2 RECEPTOR LI GANDS Thi s invention

WO HO0RAER1T o speci fic quinoline conpounds whi chP@F&B2007/001138
| i gands. of the CRTH2 receptor (Chenpattractant -

Recerzwmdugm BEFWA'FN@Q WL CRIHERECEPIOR uémﬁ@er

cells type ), and their use in the treatnent of
di seases responsive to nodul ati on of CRTH2 receptor

TR RS AR A, i o

CRIM2esbptoe(Ceruattrantawieceptpt-hgmalogougpuokeavie expiegsédon T

| Lerdic - [e of
Hefpor GRS A e AR R SR e rthitste YesbGhRoE
mddalaion of ERFEI2 recepitariaatieity, ppincisaliy gliseadéshading @ significant

ﬂ%&% Ier Ast hma Proc., 2004, 25, 27-30).°

in 3‘& H}H°ﬁ' (PGD2)- is the major nmetabolite
produced by the action of - cyCIooxygenase on
B racha q"c acid by mast cells in response to
2 i 15 (Lewis et al; J. Immunol.

Mak0Els at8 Rnovih 27 pld aa)mpdnarmse hmnergmmmlmmme fSpaNses

i B B8 1 PR el SIS ffficd) By BGpes,

cytbKifOs, pttstaglandih @xgetc (Idn;ca; Allagy NathhmrFProceeom :25ART-30).

Pfﬁ?@aﬁﬁf B P RaNs MoK merebie o oy Mg Hfiop ™

d@ygbedsel orearashadohic adlid by omsi@sila in lesponsel to alldiges chailenge

B o, 2L g Wi gy

prddeetiorRs Spireasdd ia patient® il sistémicldsta@aosisNRoberisgi. Bingl. J.

el R 3 D0 sg NG e o oy, R i

1989838, 5%7-685Brotv et aPSRD. Oialarynels Head Netk Sutgs, te&mmw 179-

oy B o Gl RS, 68 5685, Rl

(Mainsymelted]f N aBngind. Meet,e1886y 316 BOD@PLLIUeD bl Ani. Be¥SRespir. Dis.,

19 liRor20 196980 S d WiBlay CORhAL T 35817, 510,308, ano

urticaek (Heavey g€ al; J. Mirgy Chilnenun2D0m®86688, 46BHE1RHGD. mediates

A BB P s et 69 o

199@\3?0&)138331@-1389916) efd ttret@emmatttm'tmﬂ reﬂepmr@ea@@g@uawcule

oxiedBl T SEOB el AL RS fode otz

Powen;rprastaglasdpn |Lh9koteEssent>|cﬂa|tty w@;dsaa@psmg, 13mt85)Tharefore, it

- has, Eéé)rgéﬂitﬁlglﬁﬁ%h%{srtgéteﬂt%q&%seﬁﬁE gff%}g of PGE P&eR %t |tél%%eptors |

maytddive benéteizl effects in pumioer of disiegsasiates. i n t hese ceI I

types (Hirai et al; J. 7
The CRTH2 receptor has been shown tobe 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, 2565-261). The CRTH2 (eceptor has been

. shown to mediate PGD.-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 neutrophii and

eosinophil cell recruitment in a model of conitact dermatitis (Takeshita et at; Int.

immunol., 2004, 16, 947-959). Ramatroban {(3R)-3- [(4 -fluorophenyl)sulphonyl-
amino]-1,2,3,4-tetrahydro-9H-carbazole-9-propanoic acid}, a dual CRTH2 and
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Exp. Med., 2001, 193, 255-261), and also to play a

@lj or rol e in neutrophil and 35 eosinophil cell
WO 0% Went in a nodel of contact dermatitis PCT/GB2007/001138
(Takeshita et at; Int. Imrunol., 2004, 16, 947-959).

v BB AR ot VSRR N A GUB e oo

(Sugimatp, et al; duBhar@RELR Eap.dThaf) 033305, 341~ 7352 Takeshita et al; op.

R R T

inflamsyaiory esspoSe bastbéen démaenstraied iPindcerancbiats. Fxgnsgbhiemice

o g i B e e Bt

increabad favelsi ob Tha egiokinds ireregponsiertd latergeit ohallengs (Rujitani bdt; J.

5 P0G B A i bR AR SRR

agqnistsrenhancedos biergibirédppnes th semsitieed aitd (Spikl et anJ Iiunol.,

2007 5750 SR TRE onholion BppR e SOSHRS calec &

pulmaddatyl ensinophitiy bnmnl%mdm (BW a6y olGRT PigoAigD(HBO showed

no e@-ﬁpqﬂgi@{asgfet a lJe ,Dﬂﬁﬁ ?‘B(p;l%@ 2@%;&%7%%%%8?“9*‘1%

 obsentationx SasIESt!Hay CRTPIRi stk doRTEtEmag AaVE VLM Sroperiibs for the

eosing hi DP agoni st (BW 245C) or
tre%mggpé\?agcg%ag?s %&34 ﬁg%éd no effect (Shirashi et
Phar macol Exp Thor., 2005, 312, 954-960).

| Ouﬁﬁgﬁ-?q%gwgb'ilﬁq Wl BB EABleb e BE FoBBliRlsi Bosorbos

thedisspfos dise madufaickre by a Rt@dfcarent @ ustoipahelitrégtment of conditions

respAgNaIB bR Brion 1 Cit B BBt pllinyd o cpmpopng of formula 1 o

a phamscaciioallp acteptabieshlt; Mhexide, fhydrals or soivatd theresiat ment
of conditions responsive to nodul ati on of CRTH2
“receptor activity, of a conpound of fornula [1] or a
phar maceutical |y -acceptaghte salt, N oxide, hydrate or
solvate. thereof: RL RZYM RS R3 A4 X BRY 20
[1] in which: R ,RR .. RINand_RB are
i ndependent |y hydr ogen , fully or
partially

i1

in whiqh:

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

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

-CO,R’, -C(O)NR'R?, -C(O)R?, -NO,, -CN or a group -OR;
wherein each R® is independently C- Cealkyl fully or pamally fluormated Cs- |
Cealkyl, cycloalkyl aryl, or heteroaryl;
R’, R? are independently C;-Caalky!, fully or partially fluorinated Ci-Csalkyl,
cycloalkyl, cycloalkyl-(C-Cealkyl)-, aryi, heteroaryl or hydrogen;
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25 fluorinated Cl-Ceal kyl, cyclopropyl, halo, -S(O"
R6., -SO02NR7R8, -NR7R8, -NR C(O R6, - COZR?

WOPRHIRPITR - C(O)R6, -NO2, -CN or a group - ORGCT/GB07/001138
wherei n each R6.i-s independently Cl-Céalkyl, fully or

B ot 13550 o R U gy

f ul dyglogikyl(@; Gealkyly-, bt agroupabedRtl- Céal kyl, 30,
cycl oal kyl, cycl oal kyl - (C1- Ceal kyl )-, ar yI '
heteroaryl or hydrogen; 2 WD 2008/ 119917

A isPOHre1 20 Logoa)as -OR%r RNy dhagiam is @hit6gendydm Of2ibmd/R™

AR rv?ei‘%?%a%wognwé& GERBRRONE s
- CHR10-, C(O) -S(O),; . -0, or -NRlO wherein n

|san|nteerfrm0 7
B Is dESAPRI, O B AR e SR gﬂw orFhagEs: -crR'™,
~0F(‘3‘h‘€36t’skkz\dt~|mmﬁ Rith& orfentatidh/ -€¢,CROMP- |rDetther drigntation,

-cﬂ%fé %eé%%fwtat'q%aﬁw@lﬁng%@%ﬁ °6’$R (CRR%) '_z' |

wher&h%?a&&&ed {0 t6é hh@ba:@fih@ Rl 3% 00, R% WhiRekCHRL2- i n
?r orrentation

ent a
bR ant g oe AR o LRIk
Carﬁ?lum&eﬁi}d oﬁau;ambdﬁ?ﬁanywmeﬂmwu Methyy Cl- Caal kyl ,
cycl opropy lsi or partially fluorinated :
C1-®osdnggpend erﬁ!yj P2 Anyl - or fuliy or partially
fl uz’@-t@I ENHrr&irhs( gn-pthreimWSFwﬂdtegéﬂ fyord Oe2; 2: and Z -

is -0-, - , or - )n-, wherein nis an |nteger
fron10 2; 15 X i's a carboxylic acid, tetrazole,

X .sEah Eé‘rﬁﬁﬂ)ﬁb‘ tbé@xa;ﬁ@b@ﬁ @wﬂ.gxmmae;l I?ydrmcrﬁ@hcmaplmsphmate
0S onat e oS ona e, Qr su onl ¢ _acl

phagPhalla, GGSEIOTERNR 08 SURGNIE SAGLEIPREOT oqgrgaaﬁf@m%e

C(—%QNMsmn%mogmm APyl

aryl - f used- heterocycloalkyl
heteroaryl fused- cycl oal kyl

Y id@yeherrod fme@sb@hefe@mycbamwkyétemaryl-fused cycloaikyl,

R I L A

of specific conpounds of the sanme structural 25

cl ass as .those t .ch our copending application
De\"W@?ﬁ@B‘/’%?E% G'é’f’@ '?'éd t.o above is concerned,.

ThdpresERtinvehecH btdbﬁieb)a gi‘oap bbsyedific lkempbundsTdfahé aamastrogtural

cla%&ﬁ@?«? W% g?n@% our coggndelggt ggpllf:a[\t?ow ﬁé‘ﬁe%’zﬁﬂé’/oosem referred to

above is ‘concerned, but not specifically disclosed therein.
The invention provides a compound selected from the group cons_isting of -

[3¥(4—cyanobenzyl)-4-diﬂuorofhethoxy~2-ethyl—8—fluqroquinolin~5—yloxy]acetic acid,

"[3-(4-bromobenzyt)-4-diﬂuoro'methoxy-z-ethy:-_a-ﬂuoroquinoﬁn-5-y_|oxy]a¢etic‘ acid,

[4-ethyl-8-ﬂuoro-3-(4-methanesulfonylbenzyl)-z-methquuinoiin-5—yloxy1acefic aci_d,

; [2fethyl-8-fluoro-3-(4—methanesulfonylbénzyl)'-4-methquuinolin—s-ylox'y]acetic acid,
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W&qﬁpé{iﬁbﬁﬁanobenzyl ) - 4-di f1 uor omet hoxy- 2- et hyl - @< f Luoro.. o

5-yl oxy] aceti c acid,
[ 3- (4- bronobenzyl ) - 4-difl uoronet hoxy-2-ethyl-8-fluoro
qui nol i n-5-yl oxy] acetic acid, ' :

[4-dfGiordrhathexd-2-bigk & Boro<B-(HemithoapesrbanylaninohepzyyQimdintgy

.. ylox%f%%éﬁ(%l{:i -5-yl oxy]acetic acid, 35

=8- f | uor o- 3- (4- net hanesul f onyl benzyl ) - 4- net hy
| qui nol i n-5-yl oxy]acetic acid, 3 WD 2008/119917

- TR B WO S R e e e EY eV DRI c ar o
ylom[y}dcet‘fbacib,enzyl )qui nolin-5- yloxy]acetic acid, 5

4-di f I uor onet hoxy- 2- et hyl - 8-fl uor o- 3- (3- net hanesul fo .

nyl benzyl ) qui nol i n-5- yl oxy]acetlc acid, (S

-2-[3-(4-chl orobenzyl)-4-difl uoromet hoxy- 2-et hyl - 8-fl
(5)-248-44rchiomibienzyB)-4-Hithsyiopresipoxyr-ethyl@-fldgroq@nolin-5-yloxylpropionic

0{ 4-di f | uor onet hoxy- 2- et hyl - 8-fl uor o- 3-[ 4- ( 1- hydr oxy- |

A% et hyl et hyl ) benzyl ] qui nol i n-5- yl oxy}acetic acid,

[ 8- chl or o- 3- (4- cyanobenzyl ) - 4- di f | uor onet hoxy- 2- et hyl

qui nol i n-5-yl oxy] acetic acid, 15 :

ta-tiohah i Biyce S FRABO ST SRR bt REREIa o
vioxy®cetit acid; 3- (4- cyanobenzyl ) - 2-di f| uor onet hoxy- 4- net hy

| qui nol i n-5-yl oxy] acetic acid, . 20 '

[ 3- (4-cyanobenzyl ) -2-di fl uor onet hoxy- 8- fl uor o- 4- met hy

| qui nol i n-5-yl oxy]acetic acid, and salts, N oxides,

| [8-chipde-8t(4<yamabeszyivédifisotansthofy-2-eByinninolmimdenyiaselis aeid,

whi ch the invention is concerned are CRTH2 receptor
ant agoni sts. A second aspect of the invention is a
met hod of treatnent of conditions responsive to

[8-chist:BdRichiorafi-cgmmbenzyL-dshftuoreaethoxt3-ethylswinoliaSndoxylacetic .

aCicf‘dm nistering to a patient 30 suffering such-disease
an effective amount of a conpound of the invention,
or a pharnmaceutically acceptable salt, N oxide,
hydrate or solvate thereof. 4 .

[8—chloro—3-(4-¢yanobenzyl)-2-diﬂuoromethoxy-4-methquuinolin-5-yloxy]acetic acid,
[3-(4~cy‘anobenzyl)-2-diﬂuoromethoxy—a—ﬂuoro-4-methquuinolin-5-yloxy]acetic 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 fo

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.



10

15

20

25

30

35

WD 2008/ 119917 PCT/ GB2007/ 001138 Exanpl es of such
dj i nclude asthma, rhinitis, allergic
wosg)ﬁﬁ?f? 7 : : I aﬂ(fiv)@ﬁzommou:ss

, allergic rhlnobronchltls bronchiti’s;
. chronic obstructive: pul nonary di sease -( COPD) , nasal
Examplgsadf issch diseassesdactude astanaphiniis| alleggic Ainbaysyhdromg,

oGt hoBla R o Moo A& G BURaR BhodbeooPD)

nasmtpety@bsﬁ sarbaidasis, $armét B3urdg firoid lang,@ysticfibrosis, chronic

colg oA, LRt BB LTS e B it

sclemstb“ ABS demeatia complexpidritingtonisgiisease, frontotemporal dementia,

Ly bR e el oot Gl e ot B BPR

depgakmatiag palyrddiculonzaraphathypmutikganmomt nemropatdy,kplexopathy,
oKe

al
e PSR SohpRioryetisnRatepeenin b6 2efibislgt dqgeGeration ano.
enGihgRimyelifls, a‘mseraur’ﬁa,rraigtmﬁe str@k@,&helﬁmaitbﬁll arwmnarmnsmg .

PO ey etadpBease, DUt ST SndRe e HsamptoD bowel

dis&ysu] ICraRn cidehse fUIddréthﬂ&ioﬂﬂ@ dermygbmgedid, Bpfdre-Danios
t eoa eqnecr 0si

SR PTR ) i, oy SlaRORGH DateprB AR ER dotegnecrosis,

ps@r&iﬂ@@irﬁhﬂﬁs Reiterd wrﬁ&ﬂﬁér&eactﬁfﬁ@@lhﬁﬁs)%a‘ﬁymdmmlewﬁe‘rma
di sease niti.s,

 SIqgFTA Y PIES S Ry plsBase R s e SO PRI miegts

Notiyssd, Weyehpes Brardontatosislanyasitisnpolgmyosis derauttomyositis), gout,

Bl EaRr JURR FranbRlcRyS VBT LRt By B Rt e
d;asm@r @ermntlg bwrdrombpglemblf'uldn@?nm ateteand chionimienal faihak,
a ascCl

coniiopitietaselfit FyPRTIBE Y oBRC AT SRR e Brischefic RPerysion

_injurpé thedreart, alldgesft efdctior ptettramsplahtations, and graft versus host

dl transplantations, and graft versus -host 20 disease.
SEEver, the compounds with which the invention is
concerned are prl marily of value for the treat: nment

HO}”ﬁY% %hest"éqqugﬁ @h w&mg%@éﬁwﬁg{ﬁgﬂ%ﬁ(g@ pé’er r%ﬁrianiy of value
for ttite redtment Of asthma Rbesriasbsirucitepilmonay diseasaj rhiritts, aiergic
i FPdnS P ¢ bR Pt B o B e
demanitis Groimss disease, ulterative solitis, andripdable bome dikeass are other”

sodtfler sttt bt présint Sfed Eerdn s R Bl

salts. Conpounds of the invention . which are acidic

s 58 8 s 005 ARMGTESH LG Yo gty

salisy Gbmpodeds ofethg mvesmh whichace pcidiesan tanrfgaltsdncidéleg .

al kal i [

ordiserl U AR et Bipdt St el by dide g
sodiimeindypotddsiyinubydroxides; alkaline earth metal hydroxides e.g. calicium,
barium and magnesium hydroxides; with organic bases e.g. N- m(-;-thyl -D-glucamine,

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

d:benzylamme and the like. Specific salts with bases include the benzathing, calcium,
dlolamme, meglumine, olamlne, potassmm procame sodium, tromethamine and zinc

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

Dharmaceutiéally acceptable salts with inorganic acids, e.g. with hydrohglic acids

5



10

choline tris(hydroxynethyl)am no-nethane, L-arginine,
-l ys] N-ethyl piperidine, dibenzylamn ne
W(ﬁoﬁ%ﬂggﬁem fic salts with bases incl-ude the WGB%%WOOIHS
benzat hi ne, cal cium 35 diol ani ne, negl uni ne, :
suahl mmocm@icawéwydmbrqmloaa:da,aulmwc@md mﬁrmmamphmphonc

' acq%ﬂd ﬂl\é] %ﬂ& Ywith o}a—iﬁ?ﬁ: c%‘?;@ﬁ :ﬂ??égtFU@ﬁa§l@\éﬁ%lh|8 umaric,

matﬂmmndmesmhcylm bgzrlcameﬂwahhlmwm womenasulwfmrgzabenzmc, '

e o B4 Sl gl aNPRRR W

corhyelnseantdins aqual@rnas)uarpmmum agrougd acnentalule camtelr—mns may be, -

for g?ég}ﬁBEOE:ﬁISrl%eas? b%nﬁ@&r %Q%t%é lﬁie&%%rfb%y@@ﬁq?%sgggﬁ%n%sﬁ%ng?es,"

- toluenksinfonates {asylasas),inaphdisylates ({naphthaienes i edisuifphates of

regfitatE A TSR ARG euBTRRIGRAAC Tk Gppopates or

ethaﬁeﬂe(salf@m:am@)@mtdfooamshnsmh|maie|31(Réhydmwyethylsulfonates)

pho%ﬁﬁﬁ%% Q&eg%tﬁg,rqﬂgégse qu?ag{;g &%rgra t el el ﬂgiesnﬁgieg%s, ma%tes,

- fummﬂaa;mminhmsaxiasfoatbe,rmMamidobeazms and the like; wherein the

15

20

et AR B Ton bt SR iR e R Bficaty acceptable

saitisucbuhdtdhe compouhd-tasswl fedchamge) , edi syl ates (et hane-
"1, 2-di sut fonates. or ethane-1-(sul fonic
aci d)-2-sul fonates), .sethionates
Usd af mdn@xymdhwssnste‘rsq mé tempouridd wittowhibh thesinverdiohdd esncerned

s ofec i & e pRRRT Srob Rt e eBFpEuE) Rpen ECS5efibve

quabﬁnmtabnhd olEEng (ﬁageby lepaicolydie, redadion o exidation) teea compound of

oL F 8 BT S T Bk ADRR oY S AR o R heloe

corweﬁbtab;dhytuelyms imigro tohbe pareni Bolécaleo Sujpatilel estges ofsuch

oy Rb Ll GFURRMnt Bl b, FOUARL s

. malopates, oxalatapmalicylaies, plopicnates) sactindies,. funarates, vealdgles,

25

30

35

eGSR RS e R ibatntooafs! Riiort e Gk uianetes.

methanesuighionates] ethgnesulphonatespoerizeatsidiphonates, pigluemsr be

surfRERR bro e sbierias e ool FidiohS oF BHET Gpron are

thogd dlesuribed by Fe.‘darqirlveemgdlrag ddotale.i Resat OB7, 18,378t As used in

nertfe i it o B A0Pus o R E B8 L Bl 0 ctuce e
promigligﬂnme- bi s-(3-hydr ox;/'napht hoat e,s, genti sai es,

i set hi onates, di-p-toluoyltartrates,

nmet hanesui phonat es, :-et hanesul phonat es,

Commposiionssul phonat es, p-tol uene- sul phonat es,

ro R BIOERLS A B Sy

CRTM2 geddptatantdgosisls, 408are Useful37the tﬁeatmemcbf idiseases which
benefit from such modulation. Examples of such diseases are referred to above, and
include asthma, rhinitis, allergic airway syndrome, and allergic rhinobronchitis.

It wilt be understood that the specific dose level for any particwar patient will depend
upon a variety of factors including the ac;tivity of the specific compound employed,
the age, body weight, general health, sex, diet, time of administration, route of

6
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| aqt?ﬁlélﬁgtﬂ%@‘:'ﬁé

herein, references to the conpounds of formula (1)

are neant to also include the prodrug forns.
WO9RHBPT ons 30 As nentioned above, the comfSili@a82007/001138

W|th whi ch the invention is concerned are CRTH2
g tor aptagonists, .and are useful jn the treatpent’
YA IBE IPEFE: B GormtiAieg adt! the saYeiky o e Paricutar

dlsEa’s%niﬁﬁdé‘ig@fl% &u&imeilﬁ SORERE @ib@e r@&srarﬂdrdq@eaéwﬁdowwm be

i hcl nitis, ergcar

detgppingg %grc&prgalr Wmertg ﬁ%qwrts Sgn ppqrrqﬁcp EXH n. general the
da.wméﬁwmwmmétwmfmmna@gé d;fqrd#@ﬁsodt@mm rh@lto aadut 100 mg per

gartl cul-ar, patient will upon_a vari
kg

ot WPt ot manHak ﬁ@e'h@{()ﬂ V9 gp ahouf fR Mg el 'FQ» Jor example 0.1
to f@ﬂpcﬂéﬁ @g?%lrgjfé‘ﬁr divideg dﬁ% OR%e YREORInd, #818Y Bé necessary

, Sex time of adm nistration, route of
to usg Wg@ﬁ)%‘ﬁi@gmeﬁem@ﬂm?ﬁéﬁl% adnmi ni strati on,
rate of excretion, drug conbination and the severity
of the particular disease undergoing treatnent.

ThepempeiAdgYdth whiclathe inyantie isfRareRied mayde prgpasedifone
adrﬁﬂsﬁ{aﬁ&ms\jdaﬁyr&hé Bbrisiterit wnﬂlmeua.gnarﬁzaemmqﬁ dpéhuésh ©rally

har maceuti-cal art. In: ener al 0Se

adm'aﬁgebw qompositions mambet"h erfarm ef @Pleisp eﬁp%%wowdem

t [Bof&anm!
graﬁgleggo%é?%éb lithQ:l oglt‘epg(r)ahﬁn?oﬁl)éh ‘é@bﬂaﬂ toﬁif:a o Hﬁ!@

npl. e
pargpterd S%‘"‘@'@ﬁr OWSPP'FS'@?% g pl@lngrar@, G\i‘Pﬁéﬁs EP(BQ ad@‘f“?tfﬂﬁ"’“

maf bBGH uRBaske preseitidiEiont ERISASY corltéin 'ééﬁvéﬂﬁ%ﬁél%&mplents such

outside these limts in some cases. The conpound

" as BinFRO RGP, 10K £XATRIE: BYTUPn 393012, GRIBERY RSPy FASECRABRY o

pol yl-—err@ﬁH&B' ﬁfe“r@fdr@Qarﬁﬁle@é&losfeo%ﬁarcﬁﬁﬁb%ft@ﬂﬁ oddiin
hei r - phar macok |net|cle§ropert|e

ohosahie: SaTPD 106 bl ecSPIERiRILisany Eor GamAle MagHAsHM stearats,

taaé 9Bb%§|en5 @%Hi @Ssu.caoal&ﬁfegran@foaes&rﬁae dofhl@ BE#fsh, or
I qui d preparations, such as ora i cal

accgpté\bia ‘éeﬁ'%ﬂé?ﬂféﬁﬂq?h %wﬁwrﬁ@rﬂrsu@agﬁeﬁsﬁ 3ts Tayig s

cosEWabcRRENG RSmbMods mh kﬁéWl‘\ i il pIRImaBBYCRPpraBtide Ciral
dose presentation fo and may contai n conventi onal

 liquidrepRiaHpRs WAy e NeJolp AT XAEIR, 20UFQHS Qg spepensions,

sol&WnQPem@l@@ﬁs asynqﬁ @elikirs %PWV%'preédn@ﬂﬁ&@@Uhﬁ pr@ﬂuct for

done; ers, for exanp ac
recBpRtion iR DUater af ino Sulpbie YR Clo RRLoIR B Su i)
preghwﬁbﬁ@may abhwain dongehtidhal dtitives 5ach %@mﬁeﬂdﬁgweﬁhm

 oxaids RO NP Beab RS, et S, GffetithydiSenated ecble

fatsa@ﬁ@lyif@hbfa BRls| 1on§xeﬂﬂﬁau@cutﬁmcbomﬁarsfrdnumateuwécacua non- -
fhetaletﬂﬁ%@ th% oated ordln@ :
high, gy iy i a%fé%’ﬂ? opd gt i ce.
fracoRbted coconut oil, oily esters such as glycerine, propyiene glycol, or ethyl
alcohol; presérvatives, for example methyl or propyl p-ﬁydroxybénzoate or sorbic -
acid, and if desired conventional flavouring or coloyring agents.

For topical application to the skin, the drug may be made up Into a cream, lotion or
ointment. Cream or ointment formuiations which may be used for the drug are
conventional formulations well known in the art, for example as descnbed in standard
textbooks of pharmaceuttcs such as the Bntlsh Pharmacopoeia.
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l'iquid preparations may be in the formof, for
w&mgmgg” aqueous or oily suspensions, sol u“ﬁ?ﬁf B2007/001138
efrul’si’ons, syrups or elixirs, or may be presen LHBEY
a dry product for reconstitution with water or other.
- quy
B af alEBebm BRI HRSon F slaribe es o nesel smrasor oy
powdesarseeesd! inhalate Fosdelivery Bsnkalation, thesagtive composkd isp,

el SRR GIAGTRE R ey SebRbaRIN L BaRIP L

. tedheigues,i including bpraydrying deleeats/ingandanmedrisationnAerosol

- ooB R R ol O ol BB b B Rdppfer

ultesoric atanizdrs garefgratye using prapetiamtideinen glejaretl asmsolstdny |

I X A i for ,ex reQr _
rfpsfiiiise BRI Eh ! FtphRbo SRR EhOY raf, 10 oRBbie
inhdtadion eapsutesvarrdiitayridly powaled delivay eystemisour | ng agent s.

" For topical application to the skin, the drug may be
made up into a cream lotion or ointnment.. Cream or

Theaotivedngrefientmip tisohe admioibtened/ pdreniesalig id astdriiemediug.

oeBing SRVl S PH Relblne US4 ol B Bhfencen

or glasolvertiedbé eeshide.chdvastageeudly,i dditsaniBtsachas adoedl anaesthetic,

ore e e Pt e R e A B LR B, 7 Dc

spray, or dry powder or aerosol inhalers. For

o splBhtnd? e PR sBbPae i oBie SETRINAG optpe e

preveetior @dl thgatmenicof ipedsfagléndin-atintep diseasescTus thg present

iRl let Dby A il PgO8rTot fpveping ane

treativgy PG D,-mediater diseades vompyising attberapeuticatly effedtive aswuniof a

oo 0 5o s S R, Sk

themapeutio agents farta combsnatioadnetapy withncompoumrdsaofiihe invention

' incgjgg,?ﬂé%i_rg %ﬁ%ﬁ%ﬁg@f‘(ﬂ Eﬁorﬂﬂ%%éairdga%cﬂ%ﬁ@?i&%ﬁgé}/ﬁﬁd’esonide or

e 1 ngr
ciciedonidée;q2Ep 2 ddpaceneptoahgonists, such e salngstenst] iformeterol or

R el R PP AT Ben o

montshikakeor prarakdsh geleukdtyienabipsyrdimsis imbibiorssuah las@ieuton or

sARRRECE) bitsnoflFaE Y8 Pr Bt el B3GRl BoRRl

antagoristsisucieds tibtrdpiumo bpamides(5p phosphediesteerseH W PDE-M) he

it B b s B} PERbaB! o hBRGS Yol G L

histaomice [{Ed) receptopiratagaerists,tsuchlasdomatidise br astemianie; (7)

B antﬁﬂses\f\ﬁenéée'?lgs, %DEL as codsine or dextramorphan; (8) non-selective COX-1/

30

35

COX-2 inhibitors, such as ibuprofen or ketoprofen; (9) COX-2 inhibitors, s_uch as
celecoxib and rofecoxib; (10) VLA-4 antagonists, such as those described in
WQ097/03094 and W097/02289; (11) TNF-c. inhibitors, for example anti—TNF
monoclonal antibodies, such as Remicade and CDP-870 and TNF receptor
immunoglobulin molecules, such as Enbrei; (12) inhibitors of matrix metalloprotease
(MMP), for example MMPB, 9 and 12; (13) human néutrophil elastase inhibitors, such
as those described in W02005/026124 and W02003/053930; (14) Adenosine A2a
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treati ng PGD2- nedi at ed di seases conprising a

w(iﬂgg/?ﬁgﬁll cally effective anount of a COWO%}'&I}ZOOWOOIISS

tion and one or nore other therapeutit
. agents. Suitable 20 therapeutic agents for -a-
agonistsisueh ae thosk eleagripediin EPJ052aB4rdel EF1240¢76 ﬂ‘ﬁﬂ\ﬂbﬁcﬁsme

sl 5 o o AT i Cenleel s b

ch@nokide esvepter Gpicten, doraniasie alstagdimas osQCRBtaatTCRS; (17)

coBaTFlfkn Plogub R BbST o, ehearesiind resgBiors far vgemwle 2

PGR2 (DR)meedpidramtagonispoca thtémbbxape AZantaganistignd (18)

coRREHRAIEEN PepBls i eR by Bafok b RH sfonBpl o

nmuscarinic-3 (M3) receptor antagonists such as

m de hosphodi est erase- | V.
i L8 Pl B e nd B PR S GRS heub FRafieh
magiiisi variet and wﬂlsjepbnd upsa e af@&t@dé&e}/@ eabh gfgﬁéﬂlérﬁ Generally, -
on| such as loratidine or
an%ﬁ%%wle%sgbp?afﬁ S|ve agents, such as codeine
or dextranor phan; (8) non-sel ective COX-1 /- 30 COX-2

i nhi bitors, such as ibuprofen or ketoprofen; (9)

Thmﬁe\mngrdxamptesrdsscmnhe@separaicmmbhpaumbsraﬁmwemuon
(10) VLA-4 antagonists,  such as those described in "

W97/ 03094 and W97/02289; (11) TNF-a inhibitors, for
exanpl e anti-TNF = nonocl onal anti bodi es, such as

 Ex#tpplesade and CDP-870 and TNF receptor inmmunogl obulin .

nol ecul es, such as Enbrel;. (12) inhibitors of matrix
net al | opr ot ease 35 (MWP), f or exanple MW8, 9 and 12;
The ?]Jﬁéntlwmilh now bt rmpm&g%lgfm@namltm folbwing BxEMpleasit will
ose
bs S R6aPTRAES Pradionia dnoeibre Dioed! Smelssnyiarst 7

moifTatiGA2D Azt Gty mageWitht @ depaning $rolihe Scalssethé @fbention.
i n EP1052264 and EP1241176 (15) Adehosi ne A2b
ant agoni sts such as those described in W2002/42298;
(16) nodul ators of chenoki ne receptor function, for

'H EMifhspeetra micsgy@odsles ab brbERS tempbré).@RBusuﬁga)Vanammﬂymtﬁra

oo B 5 e 8RR R, cramias

shiftsraragapiessecin pprr telaivb da Be‘nmn%b'ihmilaagdl‘heﬁbnovﬁngi abﬂu&)natlons

RS R 5 Bt S B R v

=trbhae,_qﬁqaaltetom;tmulnh}etsecond active ingredient may be
varied and will depend upon the effective dose of
each ingredient. CGenerally, 10 an effective dose of

- MassaBppectiomietri ¢LCMS HexpEniendntd ioodmergnna(mmma tld'mcarldbassomated

maééwsngowsaaaae%mad agmga{m g Hhothi: | Mventi on:

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 Ciipeus C18 5 ym 100 x 3.0 mm column and a 2 mL. / minute flow rate. The

initial solvent system was 95 % water containing 0.1 % formic acid (éoivent'-A) and5b -
% acetonitrile containing 0.1 % formic acid (soivent B) for the first minute followed by
a gradient up to 5 % solvent A and 95 % solvent B over the next 14 rhinutes. The
final solvent system was held constant for a further 2 minutes.
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Exanpl es 15 The invention will now be described with
e to the followi ng exanples. It wll
WOE\’E%&@?P ted that the invention is described b (,bﬁGB200¥/001138
exanpl-e only and nodification of detail may be nade
wi t hout ‘departing fromthe scope of the invention. 20
Metthbd\BRegeeiaichts were Qeﬁermdi@ﬂaanncmrt‘mse Ptaﬁbmmersneutraneter '

w8 Bt e B AL DB o Befon o
, Ph@h@mbnak LumdwCia(a)'m>e4mnrreamdn andnammr_eimiutaﬂomate The

sol B s W 25 0o oy A 0 nlverd Elog e Byt By midics

folldaellsta glddteﬁt Goioly B sdiuebt Atandtgs % dolvetl Bbverdhe next 4

mighlge: et s atstiies il ECvsa 1o ey o Findics

associ at ed rrass ions wer e perforrred u3| ng the

foIIovmn msth t ho erlma
ReySisegnag PRaditip HPLELe Tspiareayore o iag pul sioe Geapsis 7
mu&ﬁn\@; LE: bbﬁ@éd dilica sla@rﬁn@dyqﬁfars@wc@uma@ do sinigllength and 2 cm

iR eletsThe FRbeabeRe $560 Hep cURTHS o agela i and water
(bcﬂh bufférebivii 0, v Tdmmic adid)witd a sowvatetof 3§ sileperwmauRand

% f |
tynige sl Pt 404,90 % QT anVymaoIbS RO APIVRLSY o fiffinds.
Fragtioh® tohtAiRirigl thé fequitkd picriubOfideritiiel by LCMS aa@Iyﬁsl)twere pooled,

0 5 %.solvent A and 95 % sol ve over. the n
the RATIE SaCHATEICOI RS A EVaRATa AT S0 SheCTATRInG; Aupous fratilon
lyobRMSéA NG gfv@rtheaﬁrfaupiohaﬁ. 2 mnutes. 9 WO 2008/119917
PCT/ GB2007/ 001138 Method B: experinments were
performed on a Mcromass Pl atform LC spectroneter _
Exghigle PQS| t[ss(s-c HERE P4l GiflueRoRbfioxy 25ethghe Adrédunblin-5-
D ode array defection”using a Phenomrenex Luna Cl138(2) ,
VlOJU]%ei'P@ colum and a 2 nL / minute flowrate. The
5 solvent systemwas 95 % solvent A and 5 % solvent B
for the first 0.50 mnutes followed by a gradient up
to 5 %sol vent A and 95 %so vent B_gner the next 4
m nutes. The final s . ¥
for a further 0.50
HPLC purifications wWe ,
10 micron C 18 bondeg si hi caestationary phase in
col unms 10 cmin lefigth -any 2 cm internal dianeter.
The nobil e phase d was ®ixtures of acetonitrile |
and wat er OH

Preparation 1a: (3-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 mixture was
warmed to room temperature for 15 minutes and then cooled to 0 °C and this mixture

was treated with bromoacetic acid methyl ester (3.3 g). The resufting mixture was
warmed o room tehperature and then stirred at this temperature for 2 hours. The
mixture was treated with dilute aq_ueoué ammonium chioride 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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. They anixire> 468/ 4

(both buffered with 0.1 %v/v formc acid) with a
flowrate of 10 nL per m nute and typical gradle
WOH00HHPY 90 % organi c nodi fier ranped up over %GF%W”‘“’O"”
40 minutes. Fractions containing the.required °

uanr Q‘ddlﬂided( pressuref Pedfidajion Gf M easidugsivsdolwan e:rmnategraphy on

sy G i Bt Bl g GRS i o

to 0:1r© t6 02Dk 1 Py volucic) g@eameltmmbound 27 g.
[ 3- (4-cyanobenzyl ) -4-di fl uor onet hoxy- 2- ethyl 8-f|uoro
gui nolin-5- yloxy]acetic acid 20 F'-N N OQ/F OMHF
'H prenmsocusﬁ @3 703s an)mpﬁé(é Izunrm@m%xzmﬁ@eao @t auc:u g.1,88 -
met hé ester Iuorophenolhé .
Hz,alhde @dd%%fﬁﬂp @c‘ﬁ 'i%s’ﬁ@n@ﬁ%ﬁ\d%f] %8 1 h‘lfd? e (60
MSQ/EBF(@JIe} (MEh8d BR200TVAH)*, dieheibi tifer B riisle (30 i) at
C. The m xture was vvarrredtoroomterrperaturefor
15 m nutes and then cooled to O C and this m xture
Prebﬁfatlbh 9Bt 244 B}réﬂbbﬁhﬂm@é%ﬂﬁta@ﬁcdadﬂ?éﬂh?ﬂ esester (3.3
. The resulting m'xture was .warnmed to room
terrperature and then stirred at this tenperature for

A s%s;!&‘@%’icﬁ ofTﬁlﬂas?éﬂJWté‘ﬁ Hﬁt@x?ﬂ@fmtﬂg?% Qéiréﬂy&%ﬂﬁbh Y150 mL) at 0 °¢

queous .anmmoni um chl ori de sol ion and extracted

wawrsﬁteét\wm a gidpeg o tembutaneh{h- O el é@dr?aew%m@%%ﬁ%ester
(5.0MLY a’ﬁattué R MIROABRENS waOstine® Ahbeini e éfamrblfams mmutes

dri ed over %nesn um sul fate and t he- s?mvent r emov
§

sd Wihce, ealsn phd-bramomgitibenzenitiiss - 5 g in

tetrBRRASMF (SB%LY aﬁoambqas@f ng hﬁctur%swa%ulﬁ?ed?éfd QWGJFG' for 20 hours.
chr omat ogr ap lica

el
Th%fmt"BJrﬁeWés a¥@ﬁ¢ o%ﬁ@?‘ﬁaﬁ%’“&‘?fét%? hﬂ'%seewghewekerlaad the

tetrhﬁ’yc@of&ré?l Fémvetl uﬂdéryred@b %@%@ The Iresigmmigndiluted with

watg;,bex?rgctgg m(lqyre'\t/gyl aggjate @n%we(qﬂmbiged(_gfgra%@ \Tgaéi‘uégggﬁws@urated
aqu'ébus %o@ﬂmﬁ Ehioridie=schuton 4n@ th’én dheb') @v&@ lﬁ Kebthm Jsuifate. The

sol\(ejw,pq)as rerpqu%q‘l]ypgé? rppwdzprgswr%\é% F‘é‘ c&e tg?prqteg with diethy!

 ethértoifeiARRARIMPEUNd Is BRUILRHIBNSI, 9.9@! ethyl ester 10

MS: ESI (+ve) (Method B): 260 (M+H)", Retention time 3.2 min.

Preparation 1c: [3-(4- cyanobenzyl) 2—ethyl 8-fiuoro-4 -hydroxyquinolin- 5-yloxy]acettc
acld methyl ester

A mixture of (3 ammo-4—fluorophenoxy)acetnc acid methyl ester (0. 90 g), 2-(4-

cyanobenzy}) 3-oxopentanoic acid ethyl ester (1.2 g), po!yphosphonc 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 extracted with ethyl acetate. The combined
extracts were washed with water, dried over magnesium sulfate and .concentrated
under reduced pressure, Purification of the residue by column ch:‘dmatography on
siica gel, eluting with a mixture of cyclohexane and ethyl acetate gave title
compouind, 0.18 g. | | | |

MS: ESI (+ve) (Method B): 395 (M+H)*, Retention time 2.8 min.

11
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A suspension of potassiumtert-butoxide (4.7 g) |n
tetrahydrofuran (150 nL) at 0 C was treated w
W‘H“ﬂf’b‘rél Tof tert-butanol (5.0 nL) and 3- oxobut%ﬁ?ﬁmom/ﬂmms
acid ethyl ester (5.0 nL) and the resulting mxture
was stirred at roomtenperature for 45 nminutes. The
Premapahdﬁe s [8-eatethobehiylas-giiliorbmethox-2-ethyl-8-fluoroguinolin-5-

. enzonitrile (6.9 15
J'W%ﬁ@ﬁﬁ?g"a %LQ 0 m) am(j thegz elsﬂltl ng mxture was

heated at 70 C for 20 hours. The mixture was cool ed

A T S i ot RS BE Sopete s

me!h?ls?si?ie(o\/ﬁsg)d N, Nideﬁethmfdﬁmamee(fsto L, r%ssmmaﬂmoaatbxb .090
acel a a I he e ra e
) G BotccArd SReRsBORTT I SHPTor H MLD A St 825 for 6

hou% TRl rﬁ‘»(ﬁfr% wag @egleart@ fdont &ﬁmera'&b@d aflﬁé@bwtﬁ watmd extracted
unaer readuce ur e n e resi
with, STV, Re8HF Be 1176l COTRIee SRRER MECLPYES HEgRGSn sufate. The

sol\%ﬁﬂ?ﬁ@a\@g)ﬂﬁe@mn@éf rewcb@ pmisutb aﬁ’d thad reshdie ﬁﬁlﬂeﬂ"ﬁgﬁ&olumn
0

chr&p@@g@pyoqp j_sglca gel, eluttng w%h )r(]ture %F cyc%hexane and ethyl .

acelate. (ﬂummhfmﬁﬁbh)by%cmjrhy Ich&;rrfdttto@aphAwoms:ﬁca@eq lutigi with a
acetjc. ac ester m xt u

mixiuge Bt SRADITISt e BN e §vedie SOty 2.2 ar

(0.90 @), 2-(4- cyanobenzyl) 3 -oXopent anoi ¢, aci d

| h h d (5.0 d ..
SR ICAGLE Rt o ol 7 A BB 42 18 P, .

4; 4@&7‘@%! 486 (flzm% ?o\(\%ﬁ Jeoglzed 7iiez, rmn? b@wsr-aislﬂ.@ 1H), 7.20

er and extracted wit th ace at e.
(6, A B d A0 ke B B O nEHD ek B e 2P0 | e
MSOE'QF( hoTBR Whb AueHRN AerPBSe ine B Gahin. under
reduc pressure. Purification of the residue by

col unn chromat ography on silica gel, eluting with a

e C MBfltidroduinolin-5-
ol 16 X ehmeng Ml agatipan st tionans

Yo iﬂFﬁ)'GaC'Pketentu ontime 2.9 nmin. 11 WD 2008/119917

- PCT/ GB2007/ 001138 Preparation 1d: '
n o T e R Ao G s fid b4 i

' ylo%débﬂé acif methyl ester (0. 12 E) in tetrahydrofuran (6.0 mL) was treated with

1.0 a& ;% E;gbenzg}//(g)e;lge 199%0@'3&&)0?@ %dé%)s)ﬁ* aan:O ure was
stirrbld Nt CloBY taﬂ:ﬁegam&m (Héug Tﬁrﬁ orgammsaum wash b@mate;d under
aceltl Cc acCl C es
recfascpronafé bl tad piivashefeshiyseistotk o 45 he HiginSs of1.o
aquebefé lhperobﬁlénﬁ @Rlde I HeOmb@ane i PR At et w.thohthyn Rbtath tamd the

and extract ed
combmed extracts tied 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 (CDCly): § 1.25 {t, J = 7.4 Hz, 3H), 2.90 (g, J = 7.4 Hz, 2H), 4.45 (s, 2H),
4.85 (s, 2H), 6.75 (dd, J = 3.6, 8.8 Hz, 1H), 6.0 {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).

12
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vvith et hyl acetate and the conbi ned extracts dried
nesium sul fate. The 10 sol vent was r

wQﬁ?H@P ?%duced pressure and the residue purifi @@2"07’00"3"
~colum chromat'ography on silica:gel, eluting with a

MS: 'ES‘lt(%\Feg (ME!%HQ&)OW@WQA)Mﬁet@HBH tlmé‘%'f.*?%lﬁ Furt her

uri atlon Zg col um g’hrormto raphy on silica gel,
MS: eEQlt(ﬂ"Yﬁj (Meihed B): 43 (M) Jretgptian _EWQ) t"f‘\‘ﬁne and -et hyl
acet ate_gave t|t| e conpound 0.12 g.. 15 "H NW\R -

(t,

Eanm:le 2 ﬁ) [Qg(%lgra(rgobwl) 4—4|ﬂygrtergethgpqy-z-qiﬁgbé-?@ormmolm-s-
-., .7 Hz, 1 H, 7.00 (t, . J =75 Hz, :

yio) liﬁtﬁ%% s Hz, 2H). 7.30 (dd, J = 8.7,
9.7 Hz, H)755(dJ 8.5 Hz, 2H).. M5: ESI ‘(+ve)

(l\/bthod 8): 445 (I\/H-I—|)F* Retention tinme 3.6 nin. 20
Preparation 1 e: '
[ 3- (4-cyanobenzyl ) -¢

@i' -2-ethyl-8-fluoro . -
A_s®l ution. of
[ 3- (4- cyanobeénzyl) - 4-[di f uoronethoxy 2-ethyl-8-fluoro
qui nol i n-5-- yl oxy) gl coa\?ﬂd met hyl ester (0.12 g) -

i n tetrahydrofuran was treated with 25 1.0

M aqueous | it hi ung HOXI: dE solution (0.52 nL) and

the resulting mxture was stirred at room tenperature

for 1 hour. The organl c.solvent was renoved under

Mﬁ‘% [ adj ust ed

Preé&g @(tgﬁjg&gg%ﬁkﬁ S?db@n@fwok@g%eg%gﬁﬁi;dr ochloric .

aci d. The m xture was. extracted with ethyl acetate - -

Theglﬁ}? fcg{?lg?u%e%r@%ﬁdféﬂ B¢ e l%!h%g oPP’%rpaF@Eﬁ abi udifg (3-

fat € I'vent waS renpved under 30 reduced
oxopyitwissanidethiesterandsbpmo-fbyormneaathyoenzangm
chromat ography on C-18 colum, eluting vvith a
~mxture of water and nethanol to afford .t

'H NMRERE): & 16%5(t §=7.8 HavRH)CHep b J 8741 *25: %ltl), 2535-(m, 1H),

2.6cggn, 4@95 .ig‘?(mz’ﬁ_si?%g%, (ag.e?HQ fl’? g.lils'gfn éb&%.é@w q,32 8.5 Hz,

2H)67..9@(C(,tJ,=8.5H278HHz, 1 H, 7.20 (d, J =8.5 Hz, 2H),
7.35 (dd, J =8.8, 9.6 Hz, 1 H), 7.55 (d, J = 8.5 Hz,
2H). 12 WO 2008/ 119917 PCT/ GB2007/ 001138 MS: ESI
Pregaraiion Live thtbramobesayly-Raetyh-8-fingtoedrbydmuquinoling: ﬂoxv]acetlc
ESI (+ve) (Method B): 431 ( MEH) *, Retentlon
acud?n@hyl@éer m n. Exanple 2:
[ 3- (4- bronobenzyl ) - 4- di f| uor onet hoxy- 2- et hyl - 8- fluoro

The%iik R8mbBas was ptepavdPsPine inéthbd of Preparation 1¢ using (3- aml_no A-

fluorophenoxy)acetic acid methyl ester and 2-(4-bromobenzyl)-3-oxopentanoic acid

~ ethyl ester,

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

Preparation 2c: [3-(4- bromobenzyl) -4- dlfluoromethoxy-2-ethyi 8-ﬂuoroqumolm -5-

‘yloxylacetic acid methyl ester

The title compounds were prepared by the method of Preparation 1d using [3-(4-
bromobenzyl) 2-ethy| -8-fluoro- 4—hydroxyqu;nohn -5-yloxy]acetic acid methyl ester and
acet|c acid chiorodifluoromethyl ester.

13
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© MS: ESI%+Ya) (Mathod B)4a&(M

NBr OO /FF OOH Preparation 2a:
4- br gnobenzyl ) - 3- oxopent anoi ¢ aci d et hyl

2_
: woﬁ’?és"f]ig{’Ve conmpounds were prepared by the net ﬁ%‘ﬁ%@uﬁ%ouss

Preparation 1 b using (3- oxobutyric acid ethyl ester
and 1-brono-4-brononet hyl benzene. 'H NVR (CDClI 3): 5
mi;,,ﬁetelztﬁ)r(tﬁne 4.1, 1 Hz, 3H),
2.35 (m 1 H, 152.60(m 1 H), 3.10 (m 2H), 3.75
(t, J =7.6 Hz, 1 H, 4.15 (m 2H, 7.05 (d, J = 8.5

. ?repﬂat_iore H2d: 7. [8€(4-¢:mbmobe:nzsl)g-dﬁﬁ.;ormthom-aﬁmyi;ﬁ#mrmgl_inolin-S_-

- (4- bronmobenzyl ) - 2- et hyl - 8-. f1 uor o- 4- hydr oxyqui nol i
yloxh-%gét)'ﬁ %{'(@] acetic acid methyl ester 20 The title

conmpound was prepared by the nethod of Preparation 1

A B, R el BRI S o

yloxglabstic acid erethy? BsteB(0.83Ig)( metipnéIMBtthmatl) 8hd wals (0B2HNL) was

weaS5 § SREM befeads frfd) i K, Zokich, (G40, angl e ool

mixtqre was stirrdst atyrbom téraperature dari 30 minutesl The mixtu@ovashacidified by

_ the éb(&lbﬁ@ o %&ﬁ:&%ﬁ%ﬁﬁs ég’ld?{lﬁf g{)r?&nwteﬁh@ngwrgﬁijceﬁf pressure. The -

residueowab editoied) with evater| argd tthe crsolting hyreeipitate Liotiedted -Liy- fiiration,

et B ERET P 1531 BB g il v s
0.13RECT/ GB2007/ 001138 ~ MS: - ESI (+ve) (Method B): 498

(MrH) +, Retention tinme 4.1 mn. Preparation 2d:
[ 3- (4- bronobenzyl ) - 4-di f | uor omet hoxy- 2- et hyl -8-fl uoro

11 NMRIDMSO-86): 5 1200y 206t He, 3, 8.78 () k& TtaHaf 2H), 4.25 (s, 2H),

454 BN 7 68 e 180 o TRIGH = BT L el T 0o

7.00%LhaTBHA 80 M -) and water (0.32'm-) was ireated
MS:\I%_#Q@?@QWN&%%?@%% éhb]*é]*m“,“ﬁ?at@}(t‘?én?ﬁ%éj‘?2.?%&\4? ion (0.40

MS: ES! (+ve) (Method B): 484 (M+H)*, Retention time 3.8 min.

Example 3 and 4:- [4_-ethyl-8-ﬂuoro-3-(4—methanesulfonylbenzylj-z-
methylquinolin-5-yloxylacetic ~  acid and [2-ethyl-8-fluoro-3~(4-

' methanesulfonylbenzyl)-4-methquuinolin—ﬁ-yloxy]acetic acid

Preparation 3a and 4a: 3-(4-methanesulfonylbenzylhexane-2,4-dione
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10 m xture was stirred at roomtenperature for 30

m nutes. The m xture was acidified by the addition
WOR008{119%873| acetic acid and concentrated unde®GTEERROBYH00LL38
. pressure. The residue was diluted with water and the-
A spbtioh 1of hgxanesd4sicngt(3.5a) lin Aoh-dimashyliormamige; (69, mL) was added

e t tar | i A

dro onp o%rne‘g"aaéb r}z/aeﬂpéa}l 13 a'g?‘f"ﬁrérggsaeadéﬁg ﬁad%&pgﬁgi%{ gf é"schE'ly"l"'ﬁ I—ﬂ“ﬂ\i/l'!qe (60
% iBISO-g) in MA-dhoethyiformantide; (3¢ mLBap 0 °Q. Tre (ixture wasywarmed

to ggup'%feﬁztgéi (cas.vlea '7'_90’061 0?' glé Oﬁﬁoi 't%&g')nﬁ%@d%&ﬁ d«g ’sggm??n of 1-
broﬁ"}eﬁ.;ﬁethi?lztsme’(hapesulf’anylbemneﬁ(g@ q) 1@,@% @r)na(nvde KegimL). -
e v aVRll et R, JOoP cpdlthd e el gred, o s
tentpesaipteoB@raight. Ahe mixture was diluted with 1.0 M aqueous hydrochioric acid
o3} 0.y 58 RO ARGl Ao ot

extfetewerd w8sHdduittoa 3aiuated aqueous sodium chioride solution, dried over

LS s TR AR PR i

resiiue fyr cofirom ciyamatatraeiy on silica gel, eluting with a mixture of toluene and

ooy LA B AT 8o 0By 00
hexane- 2, 4-dione (3.5 g) in N, N-dinmethyl for mam de '

st B Gy duathisy 8F 981 mdhomiasioR e 27! 0d of 15

m-ht rre Spensi on um hydri de (60.':‘
%inoil, 1.1 g) In N,Ndinethylformamde (30 nl-) at

. The gi xt ) ‘
Predatatioh"r o9 1o 4t e RSy Tty S of 3 LR R henzy)-2-
meshylquinaing-oly | - 4- @pd hanes @tetyhpHione-8é-meshanegylfonylbenzyl)-4-
mehllﬁﬁu%éfiﬁ!éjéfll formani de (15.'n). | . S

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 mixture
was treated with a further portion of 3-aminc;-4-f!uorophenol (0.81 g), heated at 150
°C for 2 hours and fhen cooled to room temperature. Purification by column
chromatography on silica gel, eluting with a mixture of toluene and ethyl acetate gave
4-ethyi-8-fluoro-3-(4-methanesulfonylbenzyl)-2-methylquinolin-5-ol  as a hbnéy

~coloured gum/glass, 022 g and 2-ethyl-B-ﬂuoro~3»(4-methanesulfonylbeniyl)—4-

methylguinolin-5-ol as a honey coloured gum/glass, 0.73 g.

4—EthyI-B-ﬂuor0-3-(4-methanésulfonylbenzyi)-Zme_thyiquinolin-E-bl

MS: ESI (+ve) (Method B): 374 (M+H)*, Retention time 2.3 min.

) 2-Ethyl-B-fluoro_-'S-(4-methanesu{fonylbenzyl)-4-methquuinolin—5—ol :

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

Preparation .3c: [4-ethyl-8-ﬂuoro-3—(4-methanesuifonylbenzyl)-2—rriethyl-quinolin-5~
yloxylacetic acid methyl ester

15
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The resulting m xture was warnmed to room tenperature
and then stirred at this tenperature overni
W%"Q?’W% was diluted with 1.0 M aqueous hydro%é?g@%mmms
acid (100 nL) and water (200 nL) and then-extracted
with ethyl acetate. The conbined extracts were

A é;é@.'ﬁﬁﬂdof‘ﬂ ét'FlP!laB g@érafaqhﬁﬁetﬁ&%%uénmzwozqhéﬁplgdm.n-s -0l (0.22 |

uti on over magnesi um su te an

g) BoNdbaimethgiormamise (wdmlde\uaqoir%aég@ with pplassiunmeearbenate (0.12 g)

and *B‘?omb&?étﬁ‘%mp)heﬁﬁl B @Uﬁ‘ﬁLPﬂﬁ@Wre%ﬂltlﬁg Iig@red@bs stirred

elutin mxtureo t ol uene - and yI acetate
at (opno ternp@ramrwor\a)hM)T@amedetwe@ @chbwm walergexiracted with -

eth?&a%!fét@?do mel gﬁmﬁn@d eéﬁgctsEv%ré \n)é\%heé Nginh %Qtu@ted 2eﬁﬂieous

tine Preparation
sodiym chlerids, solgtion avy &iep- qrzam@vetanmatmwumg zm sglvent was -

ol I
rerg&‘ef&?fl PH% flﬂggy%dé l%Q‘g‘”?haannéjsu‘hl? onreflgue yp u)rmed by column

chmatqughmn isitic® gel elgtjngo\wﬁiﬂ gtnmxtgrebﬂ?/ cyclohexane and ethyl acetate

G s toPRSET B ottt a ropey cgoued up. 9o

and p-tol uenesul fonic acid nonohydrate (0.1 g) was

AR By 4R, 127410, AUIE @) 08 (ol s -2

Hz} 215385 (4, ) 4. m (s, 28l), 405 (3, @) 08.65 (dd, J = 4.0, 8.7 Hz, 1H), 7.20-

725 G SRR R BT B o oy orperat are. O

Purification by colum 25 chromatography on sili-ca-

| Preja@é?tl | Ut4I ng [i‘\”efhpl é"fllﬁgré-tag(tt mg{hahgédﬁgﬂﬁbéﬁﬂl)eé ﬁh\é hylquinofin-5- |

yloﬂy]ac@t;d acﬁd frletﬂ'qnl estér (4- et hanesul f onyl benzyl ) - 2- et hyl
gui nolin-5-0l as a honey coloured guniglass, 0.22 g
and 2-ethyl - 8-fl uor o- 3- (4- net hanesul f onyl benzyl)-4- ,
Thetitle doquiouot iwasSprepared by the mathad bb Breparajien 3¢ using 2-ethyl-8- -

7, ' : :
nugforSmelnegulonybenzy ) Emeniaundi S o) 209 | promoaet,  acid
metfeil eslernn-5-o0i  Ms: ESI (+ve) (Method B): 374 (MtH) *, _
Retention tinme 2.3 mn.
2- Et hyl - 8-fl uor o- 3- (4- met hanesul f onyl benzyl ) - 4- net hyl

M8y ESH ¢va){Bletiiod BystacEBi+H)hRgteptian oo 3@)ming74  (M+H) *,

Retention time 2.4 min. 35 . Preparation-3c:

[ 4-ethyl-8-fl uoro-3-(4-met hanesul f onyl benz 3 2-methy - =
Prépagationo| Bd: 5{4-pihgh8fluaretd-@-meinanesiilionyloeray, -mgtl'w@umohn -5-
Ioéﬂg?‘% 7 PCT/ GB2007/001138 A sol ution of .
yiozy - f1 uoro- 3- (4- met hanesul f onyl benzyl ) - 2- net hyl

qui-nolin-5-ol (0.22
A soiution of [4;ethyl-8-fluoro-3-(4-methanesulfonylbenzyl)-2-methyl-quinoiin-E-
yloxylacetic acid methyl ester (0.080 g) in methanol (5.0 mL) and water {0.50 mL)
was treated with 5.0 M aqueous lithium hydroxide solution (0.26 mL) and the
resulting solution was stirred at room temperature for 2 hours. The mixture was
acidified by the addition of glacial acetic acid, concentrated under reduced pressure
and then partitioned between ethyl acetate and water. The organic phase was dried
over magnesium sulfate and concentrated under reduced pressure. The residue was
purified by preparative reverse-phase HPLC to afford titie compound as a primrose

powder, 0.031 g.

16
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g) in NNdinmethylformam de (4.0 nL) was treated with
ot assi um carbonate (0.12 g) and bronoacetic_acid
WORPHI st er (0.078 nL) and the resul ting m A{YGBHQY001138

stirred 5 at roomtenperature for 2 hours. The
m xture was diluted with water, extracted with ethyl
acetate and the conbi ned extracts were washed with

H wwm ae)uesowo (sodi m HQISH_FI 9%09(91 aﬁ),ma@l 3 e3.30 (g,

nesi um sul e sol

ZH} 4 @ 2B B0 Bk 6 & (csigsdr-e‘*&né 7 e T‘é)s (0, = 8.3 Hz,

2HPl?r35‘ﬂd§dJ bBG 'ﬁOIIOLUTFIz, %rﬁﬁﬁq@wﬁémﬂzﬁ@kﬁ' lica gel,
lutin m Xt ure of F\’%é:i ohexane_and et hyl

MS3ES} Gve) Metmd@wzdwa* iRBfmec-AfMer d tit e |
"H NVR

MSS Cmpg»)@)#(rg&?a%gy(t W'F@@erﬁiéﬁhm@@@%nﬂ A
305(s 3H), 3.35 (q, J = 7.2 Hz 2H) 385(3

Pregg}?t,oﬂ A ( 8[2 %ﬁ%& s-fﬂuo?é 3((? rﬁméﬁﬁnesﬁﬁﬁglﬂﬁ%}) - metﬂylgumolm-s- |

Y'OXHGCEQ'HPCIMS Pr epar at | on _ A4c:
[ 2-ethyl - '8-fl uor o- 3- (4- net hanesul f onyl benzyl.) - 4- et hy .
| qui nol i n-5- yloxy]acetic acid nethyl ester The title

A sgﬁmBﬁ’ P g- éﬂgﬁ ammé%&in@fhérlé%uwaﬂylb%ﬁzytp& niStRPGEARGICS1ol (0.41

usi n

g) i methand- ((lﬁmle\t m‘e@f@r fbﬁwlaen@%/tr§atad RSP A 2AUSGUS- Bhium
hycf('&tud%r%llhfoﬁng@‘?gt hﬁ?_baéﬁod thd "B Stling® oftion 'Vﬁas Eéilrrdd” %e) room

4 Retention tine 6 25
anhaggs. The mixture was acidified by the addltlon of glamal acetic

r%xéufddé% Gecuced TESSIAG BHY HMBEGthbor? o} Biotate

4eich
acuP ul norl 5 f)xy] acetic acid A 'sol ution of
ang watﬁr hyme QIR ISPIASS- wap. dacheves SURgnes M ewiale ang cppeanirated
under HeHH&d Ere%subé' Q’h\é] %Eﬁubcwéé?'dﬂmﬂ&i W' pl%ﬁéi%'hvé Qe\%%b -phase

E& i n_ et hanol .0 m) and vvatelrM(

HP é%ﬁ@@!‘d\M“PWOBTPQUM a%a &vils POWdRT, Q%/Q:Irom de soI ut| on
(0.25 nL) and the resulting solution was stlrred at
roomtenperature for 2 hours. The mxture

"H HMRIOME C@ 3 ha5dtidix 7-6H%AHY 285 8. bt Pe (fhe'l 774 Hz, 2H),

‘3183@%@9%% émdﬁl‘rsf@%eé*aﬁf(eésﬂao 81043, e (25 (0, J=8.4

|one ‘bet eétate and wat er.
Hz (ﬂl'!jaﬁ 38 (%als"e&ﬂaéodrﬂ?ed »RR0 (Chd @ 4iHzmeEh| 1B branth).
T d
M RSP Ee] N%ﬁg@ﬁgfﬁﬁﬂ%‘?‘iﬁ‘eﬁ’%@%ﬁz‘@ it e "
MSaESbtre) (Mﬁ%ﬂaO@ A7 Beﬁﬁnﬂﬁﬁ@m@%mﬂ 0.031 g.
.16 WD 2008/ 119917 PCT/ GB2007/ 001138

Example 5: [4-difiuoromethoxy-2-ethyl-8-tiuoro-3-(4-

- methoxycarbonylaminobenzyl)quinolin-5-yloxylacetic acid
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'H NMR (DMSO-d6): 8 1.10 (t, J =

-
3.15 (s, 3H), 3.30 (g, 2H), 4. (s

Wd?ﬂgﬁ%@” 6. 80 (dd, J = 4. O: 8.7 Hz, C'J%E)ia}g'ﬂﬂﬂlﬁs

J—83Hz 2H), 7.35 (dd, J—87,100Hz

80 (d, J §,.8.3 Hz, 2 '
Preé tior{ - 80_( 429 ?M Hi4- %méﬁ?y{f\éﬁ’%l 8-fiparo-3-(4-

3 Hz, 3H), 2.50
35

od A H) +, Rete t|on tinme
gkyc@mﬁmy a(rwmmowlm)imoh&z-xlwﬂa)oenc reldarathiesterne 2. 6
mn. Preparation 4d;
[ 2- et hyl - 8-f | uor o- 3- (4- et hanesul f onyl benzyl ) - 4- met hy
| qui nol i n-5- yl oxyjacetic acid. 10 A solution of

A 2mbgl - 81 f | [Foidcbramphenyiiesileapmsipni2ratiye-tuoreauigalin-s-

eated'wW eous

tris(Ripgpayliderecasstane) @hpadi@dmm {A)) (0428 ¢ &ar@@lswst (ORp2 g), Cesium
carlﬁéﬂa&& t@%gﬁiénﬂ I iGEnaL(a" E} wEQ'ﬁESfe@ta&' f193f°9ffo?5 hoprs. The

m xture was ‘acl I ed the add
mixtre,ovas ceeled ite rQMatﬂrr@per@turﬂ;edtlure&t wﬂh et ragaiataceang filtered

thro\ﬁl?\:gﬁ %%'&e_er of PRLFRATHE EleQﬁqN&%Hgﬁ gqhaé/ reé&ngéd?préssﬁé‘ t afford

he organi c phase was over gnesi

)lgril‘dcgﬁé 'Eg?:toB n?éthg? iOegtdr (@)30' 5'%‘(1??&9' a&i&ﬁn@iﬁ%?ﬁ%r%@@b a),

_ thebtﬁﬁ@ﬂ@lmﬁtﬁscaamﬁemgmwﬁmnder reduced pressure. The

residue was purified by preparative reverse-phase

HPLC to afford title corrpound as a white powder,

0. 082 20 ' HNI\/RE“ DVSO- d6 6 1.15 (t, J = 7.4 Hz,
MS3E§), (+pS)blathnd BY-H93 (he)"( Geteption e Sl 3,15

(s; 3H), 4.40 (s, 2H), 4.75 (s,, 2H), 6.85 (dd, J =

4.0, 8.7 Hz, 1 H), 7.25 (d, J = 8.4 Hz, 2H), 7.35
Preééjfgtlon] = 8. (gr iOSbl 'I:I)Iz 1 H) gdd?we e(tHoXSl-éieﬂ'nX;IBaﬂuoro 3-(4-
methﬂ?rbOR&ﬁemqbsnle)iqwom59ﬂw}aceﬂwﬁ ESI (+ve)

(Method B): 432 (MtH)+, Retention tine 3.3 min. 25

Exanpl e 5: [4-difluoronet hoxy-2-ethyl-8-fluoro-3-(4-

A ‘et hoxx@»@h&onyl am n@benzyl )qqmmubrm@tué xzc £8flGoro-3-(4-
acid F H OOH F 30 17 WO 2008/ 119917
metb@qyp@ggwgyfmfgyl)qwnohn -B-yioxylacetic acid methyl ester (0.61 g) in

methanol (6.4 mL) and water (0.64 mL) was treated with 5.0 M aqueous lithium
hydroxide solution (1.6 mL) and the resuiting solution was stirred at room
temperature for 2 hours. The rhixtUre was acidified by the addition of glacial acetic
acid, conceritrated under reduced pressure and partitioned between ethyl acetate
and water. The organic phase was dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by preparative reverse-phase
HPLC to afford titie compound as a primrose solid, 0.032 g.

"M NMR (CDCls): 8 1.10 (t, J = 7.4 Hz, 3H), 2.80. (@, 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 (br s, 1H). '

MS: ESI (+ve) (Method A): 478 (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-ethyi-8-fluoro-3-(3-
methanesulfonylbenzyl)quinolin-6-yloxyJacetic acid

18
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Preparati on 5a:
@pdlﬂ uor orret hoxy- 2- et hyl - 8-f | uoro- 3- (4
}&%¥ar bonyl ani nobenzyl ) qui nol i n- 5-yl oxy] et/ {FE2007/001138
acid nmethyl ester A nmixture of
[ 3- (4- bronobenzyl) - 4-i f | uor rret hoxy- 2- et hyl - 8-f | uoro
gui noli n-5- 5 yl oxylLage et hyl ester (0.30

g), carbam c acid nt 09§ 9),
tris(di benzylideneacs pakkadium (0) (0.028 g),
Xant phos (0.052 g), ar bongte~ (0.43 g) and

1, 4-di oxane (3.0 nLy~ gdted at. 100 C for 5 hours.
The mxture was cgbled togroomtenperature, diluted
with ethyl acetat@ amfiltered through a | ayer of
H - Fl o. The sol vent was renoved under reduced
pressure to afford 10 the title conpound as a yell ow
gum 0.46 g. Ms: ESI (+ve) (Method B): 493 (MH) ¥,
Preparation @ 2t(BmeetBargsuifonylifmepiSeaxopentanoic acid ethyl ester
[ 4-di fl uoronet hoxy-2-ethyl-8-fluoro-3-(4- 15
met hoxycar bonyl am nobenzyl ) qui nol i n- 5-yl oxy] acetic
acid A solution of
Thpatitt fcbmooumﬂatwa@xprepaeeduuy- thef Imathass ®f (Rreparation 1b using ‘3

ox@éngéiﬂ %J tf’&'ﬂg & '138‘*3@[16P%rﬁd?ﬁétﬂﬂbf{-Heﬁaﬁé%ﬁhﬂﬁ%ieﬁﬁ q

wat er (O. 64 nm.) was treated with 5.0.M aqueous
lithium 20 hydroxide solution (1.6 nL) and the
"HNSBI{EDE): s&:ﬂ@ﬁ.(nru msssﬁz, BHE .20 (f don¥. 1t dnyBH)a2u0e(m, 1H),

e o BE o0l SRS b e B BT <o ReuntrheEee (ot 750
{my 2d), 780 (pr, @dur e and partiti oned between et hyl

acetate and water. The organic phase was dried over
‘magnesi um sul fate and concentrated under reduced

Prepagationr e. TBle r esi [Raethybs-fipomi - {Semethangauiipaylbenzyh-4-0xo-1,4-

dtitl d a
RSP ARAIHEE 15) DTS T
:74HZ 3H), 2.80. = 7.4 H, 2H), 3.60 (s,
4.20 (s, 2H), 485(s 2H), 6.90-6.95 (m 3H),

Th% t;ﬁ%cérépdpuhji waég) gBar]e% U?)fﬂg %eﬁ%cﬂ Péé%aga 1g L’f%sg 63 Epnmo-tl-

ﬂua_replwomac@lc apicHpetiybessr arkEP-(3-medhanenl cmlbenayl) -&79

. ox%r%log%@aﬂglégml rre, 1get2e:1nt |non :IVIBITEEgl 2( ;Vﬁ)

Exanpl e 6: [4-difl uoronethoxy-2-ethyl-8-fl uoro- 3-(3-

MBS AT MR BERP LAY, Pl ez biARe o actd 18

Preparation éc: [4—difluoromethoxy-2-ethyl-8~fluoro-3-.(3-

‘methanesulfonylbenzylquinolin-6-yloxyjacetic acid methy! ester

‘The title compound was prepared by the method of Preparation 1d usihg [é-ethyl—s-

fluoro-3-(3- methanesulfonylbenzyi)—4-oxo -1 4-d|hydroqumo!m-s-yfoxy]acetlc acid
methyl ester and acetic acud ch!orodiﬂuoromethyl ester.

MS: ESH (+ve) (Method B): 498 (M+H)+,;'Retemion time 3.6 min,
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\ NV 1 | o OCF O OCH F Preparation 6a:

%53 nmet hanesul f onyl benzyl ) - 3- oxopent anoi ¢ aci d et H’h
¥I817The title conpound was prepared by t H&EHEBHH00118

of Preparation ib using 3 oxopent anoi c aC| d et hyl

t d 1-b hI met | .0 '
ooy o THE 1Y 3 e AP Bl o

ﬁlahbﬁh‘ diflol &;ﬁdmlll 305 S,
-n'“'asH),e soggb%%@gmomgw??% = 7.(4 Hz, 1_)H), 4. 15((m

.. 2H), 7.50 10 (m 2H), 7.80 (m 2H). Preparation 6b:

[ 2- et hyl -8-fl uoro- 3- (3'nethanesulfonylbenzyl)'4 oxo- 1

A .4 di healutiomui nol i n-gi- yl oxy] a[e:eclmumraﬂemom;exeiemywsmro-s-(& .

mobRa ey b SRS EStaROE S ey e A oF Ohetrano

(1oaﬁL)dwa@trbsﬁbd ithero ﬁ?ﬁql.%o(ﬁ 68U |de<3§b(uthﬁr(6)d r)nt.)%and the
e

resngjm %%@%s?gﬁr@ @h%qqm tpmgraéurg t%f 4 tgo T&e mlxtuge was
coriceppatedt uaderd¢educed pressure diluted with water and washed with

dcHSTOmatEAH. DR OUEaE PIRRS Wt AHESY R0 20dition obglagial acetc

acmettebwgcte?t gnh THighlbiomh& T mdN dha\aSorfiednr &x@ralls tdiied over
met ho 0 r

ration id usin 2-et hyl -8- .25
magashTy. Sipte, SN S| Wy PBRHE, SgenIRsiuEed TIRSSH GG the
resid @I umméd)bs; yp&asRel ﬁévéﬁjecbha%ﬁt}hm_c a6 afbrcbfite asapbund as a
chI gyfl uoromst hyl ‘ester. Ms: ESI (+ve)
488 (MtH) +, Retention tine 3.6 mn. 19
V\D 2008/ 119917 PCT/ GB2007/ 001138 Preparati on 6d:
] d|f| thoxy2eth -8-f| uoro-3-( 3- q -
g ROF2R B 7 Pl 88 (5, ohey 7 bz 2 GHQP fe. 31,
44§@é uaH)om aof(s,[zﬁ)ds éda(uu g@s%oawnzem) bagﬂf Uwsvﬁs { . 7.30

anesul f on )q |_Iy acetic
(t, Jms%wz edtlef- 3?@ O 6)9 e, #Bt?xﬁﬁ&tbd—(ﬁ% mHXst% s, 1), 7.75
(d, y[:e;agpﬁ m)t h 1.0 M aqueous sodi um hydr oxi de sol ution
(6 resu sol ution was stirred. at

MSS EShivE ta@cwe4%&M2Hhobae§,’emwnm% B was

Example 7: (S)-2-[3-(4-chiorobenzyl)-4-difluoromethoxy-2-ethyl-8~
fluoroquinolin-5-yloxy]propionic acid

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

A solution of 3-amino-4-fluorophenol (4.1‘ @) in N,N-dimethyiformamide (15 mL) was
added dropwise to a stirred suspension of sodium hydride (60 % in ofi, 1.3 g) in N,N-
dimethylformamide (35 mL) at 0 °C. The mixture was stirred a room temperature for
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concentrated under reduced pressure, diluted with
wat er and washed with dichi oronet hane. The aqueous

Wopqq%wwas acidified by the addition of glaci ACT4eRAPEIII®
10 acid, extracted with dichioronethane and the :

ned X1t ts, dii over . magne: | faje, The -
30 Fiuleecoe d 2% i tupioBramiafieaci eyl el appse
addétﬁlhdim% godtion. rragl rEROItIPG SWRILAS | wag stireatb4ts6om h@ﬁﬁel’dﬂ:@ to
ov%rmg%g (iireﬁ qd,\)ﬁt %%dachségg%g monu}jr? chlgr\quiasq(}adt%g@nd extracted
with ety &6btaté, ?hé cdmbined aid}acts?w@% \&ésheah‘)ith saﬂxré:!éd( ueous

sozﬁ F%g:h{qnde f%ﬁjh(;)g.%d o]_r ggngﬁyjm §ylfatg ang gong:qqyat qruder
redﬁc@@ p(e@surb Puﬁ'ﬂc.%tubﬁ of the *rﬁsndLYe Iﬂggcdlﬁmn @:hron%t@grﬁ%hy dn lica gel,

Q'UE'EFQ/ ié’jﬂg‘ @I\?B't"%%i OEG'Ch'Q@H‘eG*Rﬂnﬂ)and iyl @ﬁ?‘?ﬁ%ﬁﬁ Re:gby Vﬁ'PH‘e)
gavidtit dunds as golden oil, 2.5 g.
(S)-2-[3-(4-chl orobenzyl) 4-di f I uor onet hoxy- 2- et hyl -8
f 1 uor oqui nol i n- 5- yI oxy]propionic acid FNC OO /F
H ﬁMF@?:béQ) for e '—%17?& 3H), 3.75 (s, 3H), 4,65 (q, J = 6.7 Hz, 1 1H), -

3-am no- | uor ophendxy) pr opi oni ¢ aci d
6.1 éti?erlwoBQoﬁSQHZothfﬁiﬁ(ﬂﬁ: $hg-30,f @Hmﬂﬂiﬂ@ﬁ(@dﬂh—g)ﬂ\{ﬂﬂﬁ
IJ;j-dl nmet hyl f ormam de (15 nL) was added dropw se to
a stirred suspension of sodium hydride (60 % in oil,
1.3 g) in NNN 30 dinmethylformamde (35 nL) at 0 C

PreRR BT S BN AR pERE bt iser O eﬁoowé |

and (R -2-chl oropropionic acid nethyl ester (4.0 g)
A swgﬁens&mﬂ&%o&agselﬂ%%&m&b (718§) m%k&mugtdﬁahy%ﬁ;rm& 40

stirred roomtenperature overni t, treat

miy at%r%t«@a tr@ate@dugl @Wﬁ@hf@ﬁb@ﬁan@le(ﬂsﬁdnuaw gxppentanoic
ac.&étﬁédiéétsﬂuovg)tAn&tshmng% Pdcth SerngdISILRORP RO ﬁﬂmﬁés Ba8fubion of

saturated aqueous 5 sodi um chl ori de

1-begsnemetbii-4-ghloelpepzane (4@ ék'ﬁeirﬁh\éqlpff‘-'ﬁrb(‘?ﬁrﬁ'ﬂ-) was added and
theGEERRAY MB&RE sUREEEL room temperature for 6 days. The mixture was difuted

with water, extracted with ethyl acetate and the combined extracts washed with water
and saturated aqueous sodium chloride solution and then dried over magnesium
sultate. The solvent was removed under reduced pressure and the residue purified
by column chromatography on silica gel, eluting with a mixture of pentane 'and ethyl
acetate (1:0 10 10:1 by volume) to aﬁora title compound as a yeliow oil, 9.3 g.

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

5-yloxy]prdpionic acid methyl esier

The title compound was prepared by the method o'f'Preparation 1c using (S)-'2 (3~
amino-4-fluorophenoxy)propionic acsd methyl ester and 2-(4- chlorobenzyl) 3-
oxopentanoic acid ethyl ester.

Preparation 7d: (8)-2-[3- (4-chlorobenzyl) 4- dlfluoromethoxy-a-ethyl 8—ﬂuoroquunol|n-

_ -yloxy]proplonlc amd methyl ester

C 21
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reduced pressure. Purification of the residue by
col umm chromat ography on silica gel, elutin ith a
WORMB/L198170f di chi or onet hane and et hyl acet at e RGL/EB347/001138
3:2 by vol uma) gave title conmpounds as gol den-oil,
2.59g. 10 '"HNVIR (CDCI3): 6 1.55 (d, J = 67Hz_-
Thestile, canm@indavasapippared &y tie meashod & Preparatian H) using. (.3)32-[3 (4— .

chlélgf’zerff/l_bﬂz’ égﬁs%ﬁ%%a'iz%o]; ,%y@i@g%ﬂ%.’ﬁ%yﬁgﬂomz 5 acid

" methylegsteratridacetit acid-chitradifluoraybethylydsjer3- oxopent anoj c

acid ethyl ester 15 A suspension of potassium
tert-butoxide (7.8 g) in anhydrous tetrahydrofuran
H RMFD(CDIETD): St 1 95(1 Uas7 Brieatadt), n76Hda) & &Y iz 36, 2.85 (m, 2H), -

oS B SRABT oy ool BT 8 o
66@(ﬁdmrw3.6$ﬁiﬁl Hﬁ;li(m% g?ggﬂ%zdengg(i24Hz')1T)ﬁ7 00 (d, J = 84 Hz, 2H),
71913?403%%‘f uran (20 nL) was added gnd 20"t he

resulting mxture stirred at- roomtenperature for 6

days. The nmixture was diluted with vvater extracted

prafrafo 78 (P2t S b O BN S i

5-ylexy]pmbmiwmm~t hen dried over magnesi um sulfate The
sol vent was renoved under reduced pressure and
the, residue purified by colum chronmatography on
silica gel, eluting with a mxture of pentane and
A solutiph d's(-S}:a{ai(zlecwdmbemzyl)-l@dmludnpmemuxnﬁ)ethyi -Gafldavoglinolin-6-

onxS/!PS'Jﬁor? 8 %W&h@?eﬁ&e& l.é) Xﬁ 91' |I1dus%ngl ngethylg{e‘a%%frﬁé ('RflmL) was
treafes) v\&ih[aBs(ertlodnloﬁrambmylydromdet(10362- 8} in water- 426x o) ahd the
res ity OB P, Bt ¥ Mot oBoRG 86 € BB, e, ko was
parﬂ?loepdlbatweam atbyl wetag,e esc) 22} f(llaa,queous hydrochlortc acid. The organic
oreB % AL RGP SRRAR, Sl A bR pover
maghesiuiar autfata antl concentrated under reduced pressure The residue was
- f Ve 2= .
sty O BEAGRY Y v F ARG f il an
glaciss taeeti@ ac 12D @821 190 tFuREN. xosaizreameowmmndmea tyietiove solid,
npound was prepared by the nmethod of Preparation 1d

o.ssf@.. .

using (5)-2-[3-(4- : ,

chl orobenzyl ) - 2- et hyl - 8-f | uor o- 4- oxo- 1, 4- di hydr oqui no -

lin-5-yloxy]propionic acid nethyl ester and acetic
'H NMRJADMBQ-d6) i3 .20 ft ohre THyHz,BH)e 1.55'(# NvR.9 IEDAH)) 2.78 (m, 2H)

4, 30'21(@@2%5 191(q1.j =582, 3, 6:85' 0% £B.7, 0.0 H; T %.05%d v = 8.6
Hz, 2H), 7.25 (dd, J = 72, 79 Hz, 1H), 7.30 (d, J = 8.6 Hz, 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—2-ethyl-8-ﬂuoro-3-[4§(1-hydroxy-1- B ,
methylethyl)benzyllquinofin-5-yloxy}acetic acid '
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3.75 (s, 3H), 4.20 (d, J =16 Hz, 1 H), 4.50 (d, J

=16 Hz, 1 H), 4.95(q J=6.7FH, 1H, 660/(dd J
WO-2088/H9918 . 6 Hz, 1 H, 6.80 (dd, J = 69, 82 Hz PCT/G§2007/001138

7.00 (d, J = 8.4 Hz, 2H), 7.10-7.30 (m 3H) . 10

Preparation Te:
(5)-2-[3-(4-chl orobe
-fl uoroqui nol i n- 5-yhQ
(S)-2-[3-(4-chl orof
-fl uoroqui nol i n-5-.y propireal ¢ aci d nmet hyl ester
(1.5 g) in industrigl ;thy#ated spirits (10 m-) was
15 treated with a go utidz’of sodi um hydr oxi de (0. 32
g), inwater ( 2.QUnl) and the resulting solution was
stirred at room®@éngétature for 1 hour. The mi xture
was partitioned between ethyl acetate and 2.0 M
aqueous hydrochloric acid. The organic phase was
washed with saturated aqgueous sodi um chl ori de
Prepahtioni 8an 2-(dreiceylbenzy!)-3raxgpardannic atid phyesierd
concentrat ed .under reduced pressure. The residue was
20 purified by columm chromat ography on silica ge
eluting with a mxture of toluene and gl aci al acetic

The diti¢ dorppownd wapreparediy themethasl Qjﬂf@p&raf@qrbw;bﬁﬁ@ gnd as

oxotﬁ;t%ﬁ_/dcmw ésﬂ,%r an? 18§1 %moﬁ%%t&@ﬁ?@i , 31720( g

25430(m 21-1); '5.10 (g, J-= 6.8 Hz,

Obnet hoxy- 2- et hyl -
acid A solution of
or‘onet hoxy- 2- et hyl -8

o FcH-B 01 5 8o ¢y e 48, 0

2. 55&9,63%2 2.60Hm,. 1Tl)53 2Odd1 211),-3.80 0f, JE07.5 Hz,—lz’l,H);L‘H)15 (r_rts 28 7.25
3 g 64 Met hod A 453 \%
@ debet o e TReghE g e 00 O 5. 00 (M
(4-difluoronet hoxy-2-ethyl -8- fluoro 3 [4-(1-hydroxy-|

L T L

yloxgetdticaasitt methyhester  2- (4- acet yl benzyl ) - 3- oxopent anoi ¢
acid ethyl ester 5 The title econpound was prepared by
the method of Preparation 115 using 3-

The titte compound was prepared by the method of Prebaration 1c¢ using (3-amino-4-

fluoropherioxy)acetic acid methyl ester and 2-(4-acetylbenzyl)-3-oxopentanoic acid
ethyi ester. ' '

© MS: ESI (+ve) (Method B): 412 (M+H)", Retention time 2.9 min.

| Preparation - [8- (4—acety1benzyl)»4—d|fluoromethoxy-2—ethyl a-ﬂuoroqumohn-s—

yloxylacetic acid methy! ester

The title compound was prepared by the method of Preparation 1d using [3-(4-
acetylbenzyl)-2-sthyi-8-fluoro-4-oxo-1,4-dihydroquinolin-5-yloxyjacetic. acid methyl
ester and acetic acid chlorodifluoromethy! ester. o '

'MS: ESI (+ve) (Method B): 462 (M+H)*, Retention time 4.0 min.
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oxobutyric acid ethyl ester and

1- (4- br ononet hyl phenyl ) et hanone. 'H NVR ( CDCl %)r: 8
WOROGAIPLT J = 7.2 Hz, 3H), 1.20 (t, J = 7.2 HPCTA}§2007/001138

2.35 (m 1H, 2.55 (s, 3H), 2.60 (m 1 H, 3.20 (m

2H), 3.80 (t, J =7.5 H; 1 H, 4. 15 (m ZI-% 7.25
Pregegatian  Bd:  8[3(4racetyihenzytr-4gfifiuomomethexys2-stnd-8-fiperoguinolin-6-

.k on 8b: E :
.qux%fe'.%ﬂ{%éédetyl benzyl ) - 2- et hyl - 8-f | uor o- 4- Oxo- 1, 4- di hydr

©oqui nolin-5- yloxy]acetic acid nethyl ester 15 The

A LididBn O'E?Ou[ilaq@‘-’?acgt%&?g{j-gfgrﬁi@g_r%@thgﬂ-@%%ﬂ@-ﬂuoroquinolin-B-

reparation , ,
ylox§laoeticoadic metiy) @ster (@ 13.d) d» metharo! 60 e1l) avas treated with 1.0 M -

- (4 t -3- t i i q J .
eauigy B NURSRE ol qn AT IR i e g Blon Ffired
roord . temperature 2or BOemimuias. chheSmixture was concentrated under reduced

- (4 l.he ) 24+ di f b OxYataet By h-8-f |
presfi U SC B e faday ST saifor o b Col; dtileous
hydroohipoc adidwde priztues edsbsxtrantedmuith ethybacetatepamc theopomiined
el Whand i Suistes poweqys, spdun._hioride splution gnd dried over
magnisiub glitatg] doetsolventiovas remdvetl unsier geduged aassuie and the B
oo B0 RN 19 Bl 41318 bt oppounc
0.2040 2008/ 119917 PCT/ GB2007/ 001138  Pr eparation 8d:

" [3-(4-acetyl benzyl)-4-difl uoronet hoxy- 2- et hyl - 8-fl uor
oqui nol i n-5- yloxy]acetic acid A solution of

: 'H NMR(CDa00):y8 babay )= Z-51HE) 3id), @bt (spRK), 2.86 kyld 8-7t9 bigr 2H),

oguj.nol i - b- | aget, i : st er.
4B/ lF ek & o ISR E6 1, 1Bl n i Sgeif W, 7.20
{d, msalridzs ZH)I‘hFﬂ fddyycv &8 te0 stz uH), 5P @, 84 &8 Hzalld).t he

r { i t ‘ fenperature
ms{ES byl TeRel! SRR hEe e AT Ch " ey
MS:rEsiyees) (MethesB)r 448 (M-+HX clletentidn tivae 87 mind aci di fi ed

by the addition of 0.1 M aqueous hydrochloric acid.

The m xture was extracted with ethyl acetate and the

' Pregaratiomed  108ext r act §-uisbrecthethaxy-2sethylriaflearodgideld chydroxy-1-

di u i 0 ' and. dried over magnesium
metﬁﬁ?t;-:glﬁgee%%‘dﬁaylrﬁoﬁp%@h@%ﬁ%ﬂ?% %Igv ed under reduced
pressure and the residue purified by colum
chromat ography on C-18 colum to afford title

A CéHm%Hnd’of O[32Q—&ety[benzyl)-4-difluoromethoxy—2-ethyl-8-ﬂuoroquino|in-5-
yloxylacetic acid (0.080 g) in tetrahydrofuran (5.0 mlL} was treated vgith
methylmagnesium bromide (3.0 M in diethyl ether, 0.58 mL}) and the resuiting mixture
was heated at reflux for 29 hours. The mixture was cooled to room temperature,
diluted with saturated agueous ammonium chioride solution and extracted with ethyl

acetate. The combined extracts were washed with saturated aqueous sodium
~ chloride solution, dried over magnesium sulfate and concentrated under reduced 7
pressure. The residue was purified by column chromatography on C-18 column to | '

afford title compound, 0.011g.

H NMR (DMSO-d6): 8 1.15 (t, J = 7.4 Hz, 3H), 1.35 (5, 6H), 2.80 (9, 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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15 "H NWR (CD3OD): 5 1.15 (t, J = 7.5 Hz, 3H), 2.50

(s,3t—% 2.85 (g, J =7.5 Hz, 2H), 44(s ;1)
wozrz_o@;u(; 17 2H), 6.90 (dd, J =237 8.8 Hz 1H) PC rq%2007/001138

(t, J =75 Hz, 1H), 7.20 (d, J =8.3,Hz, 2H), 7.35 _
Hz, 750 d8J8 3 Piz02thfz 7.40 &8 HZ, FHP 8D 75 Hz,

(ZH); 1 8(+ve§ IJtﬂzl\/let hodghle 4%8{ H) ﬁRetdeﬁt‘f on
1H)unre 10 4 mn MS: ESI (+ve) (I\/lethod B): 448 (MrH)*,
MS%SPHIVeP(MéthtEB?A)? 464 EMIPH ?t@teﬂh@rﬁ’ﬂrh@t‘t UQﬂnﬁ’re

flugro-3-[4-(1- hydroxy 1

MS Eﬁbtﬂr?) @MWQBM%W}%U) nspteﬁltlgn 9'1“6%@%“ c acid A

sol ution of

[3-(4- acetyl benz - 4-di f | uor omet'hoxy- 2 eth | - 8-
Ex"mralieno? ( nabenzy) étdiﬂu?'em%bm@) 1eﬁhvlquinolm-5-
yloiﬁbgéﬂwgélgfuran (5.0 mM-) was treated with

met hyl magnesi um bromide (3.0 Min diethyl ether,-0.58

m.) and the resulting mixture was heated at reflux

for 29 hours. The m xture was cooled to room

tenperature, dil utec aturated aqueous amoni um

chloride solution and i t8Net hyl  acetate.

The conbi ned extr ag Wi th saturat ed

aqueous sodi um 30 . , on, dried over

magnesi um sul fat e ang concent r at ed under reduced

pressure. The resi : rified by colum
" chromat ogr aphy on - 18- col,_unn to afford title

conmpound, 0.011 @~ TéHNVR'(DVMSO-d6): 5 1.15 (t, J =

7.4 Hz, 3H), 1.35 (s, 6H), 2.80 (g, J = 7.4 Hz, 2H),

35 4.25 (s, 2H), 4.45 (s, 2H), 4.85 (s, 1H), 6.80

(dd, J = 3.7, 8.8 Hz, IH), 6.95 (d, J 8.3 24 WO
Preé’ék@ﬂériQQQNChl?ﬁ'-B@?@%hSﬂAé@eﬁrcaldidm&H)I esYerSO (d, J =

8.3 Hz, 2H), 7.40 (dd, J =8.8, 10.1 Hz, 1.H), 8.00

(t J =75 H, IH. Ms ESI (+ve) (Method A): 464
A mGMrH)df A- cﬂi&tremmmpﬂenﬂﬁ(%@) ONJN- ﬁtmetHWbm%hrdé(ﬁ@O mL),
potzg\égfqu%rb r?tate ‘tgo g) and_grornogget%ném& methypgster (15@ mL) was stirred
at rgdin whperatui?e fof 2mytaned) emwm)m#e diak Ipactitromﬂ betwge etityhy |
ace%lt'e Qr?d Iwgrte? an}f ltl'?exa/cluae%% Ip se e)gracted wrg ethyl acetate. The

combined extracts were dried over sodium sulfate and the solvent removed under

_ reduced pressure. The residue was washed with diethyl ether to afford title -
- compound as a white solid, 30 g. '

*"H NMR (CDCly): § 3.85 (s, 3H), 4.70 (s, 2H), 7.10 (dd, J = 3.0, 8.9 Hz, 1H),740 (dd,

J= 3.0 Hz, 1H), 7.45 (d, J = 8.9 Hz, 1H).

'Preparatio_n gh: (3-amino-4-chlorophenoxy)acetic acid methyt ester

A solution of {4-chloro-3-nitrophenoxy)acetic acid methy! 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 resuitrng mixture was heated in an ultrasonic '
bath at 60 °C for 4 hours. The mixture was basified by the addition of sodium

hydroxrde and then extracted with ethyl acetate. The combined extracts were washed

with 1.0 M aqueous hydrachloric acid and the pH of the combined aqueous phases
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OOH 10 Preparation 9a:

(4-chl oro-3-nitrophenoxy)acetic acid nethyl ester A
- WO P8 70f 4-chl or o- 3- ni trophenol (25 g), PCTICBI007/001138
NN- di et hyI formam de (200 ni),. - pot assi um car bonat e .

br onbacetic acid rreth ester

60 lg% and (15 L)
wergadidsied g8 by theadditon Rt sediver by r%d$ Jmezewlmwrgcmﬂate

was! BSletot By Mirdih ahaldtibd t@@ﬁ&d%&%ﬁ?oﬁﬁ&wh gcetate and

wat er and the aqueous phase extracted.w th ethyl
acetate. The conbined extracts were dried over

M RAM WM (oM. 46 6 sl t@ﬁ%ﬁ%w%eﬁsquﬁ P1b®(ﬂH°§dso

ressure e reS|
88ti'B, AH).d3-36 {d, UI=B3.0 el 1D5sl, d =8 Ha, $).i d, 30 g. 20
"H NWMR (CDC13): 6 3.85 (s, 3H), 4.70 (s, 2H) 7.10
(dd, J = 3.0, 89 Hz, 1 H, 7.40 (dd, J =3.0 Hz, 1
Preppxratimn 45 9@ d, [Schio®- fi)(ﬁl—tzyarmbenzyl)m-eﬂ‘a{r Aiokor , Bthhydroquinolin-5--
henoxy) acetic acid nethyl ester 25
ylm&?a t| on opbl%%&ghl or o- 3-ni trophenoxy) acetic acid
met hyl ester (30 g) in nethanhol (100 nL) was added
to a mxture of iron (26 g), amoni um chloride (33 Q)

Theif c’[’@ﬁﬁéund(ufag%r ec%%f%{h%ﬁ%? Lﬂétrrﬁionw&%singo(g-%mino-

res m xtur rasoni c
chlcappfwoasy}fa@etma%mtﬁw gter and2-(4-eyancbenad)-3-oxepanjancic acid
eth&!'é% &ddi tion of sodium 30 : hydroxide and then

extracted with ethyl acetate. The conbined extracts

were washed w th 1.0 M aqueous: hydrochl oric acid and

T L L R S

by the addition of sodi um hydroxi de. The resulting
precipitate was collected by filtration and dried to

Preaanaapel t 94| e[&cehigsodinid; cyanobenzyhrAxpifugromstbods - etylguinglin-6-
[ 86 cidn&ivi este 2H) 5.35 (br s, 2H), 6.10 (dd, J =
y°’§fa°e 5°’8.8 E& "M, 6.35 (d, J 3.0 Hz, 1 H),, 7.05

- (d, J 8.8 Hz, 1H) Preparation 9c:

[ 8- chloro 3- (4-cyanobenzyl ):- 2- ethyl 4- oxo-1, 4-di hydro

 To i Akt of yﬁ é’riié‘rb@@lf-éﬁméﬁbﬁzmﬁé Bitlyl-£84&H, MthPSqumohn 5~

title conpoun par ed t hod
yioxgjagsHe o8¢ nanmgthgl g§qeﬁg(o(‘ga M. r{gl\bfdumethylformamude (6.0 mL) and

potaiuth QRRRAENEY(DASE]) ot -86 °8 WS AddeL8ilISfodmlSlomethane (0.4 mL).
2- (4- cyanobenzyl ) - 3- oxgpent anoi ¢ acid

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

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

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

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

Preparation 9e: [8-ch|oro-3-(4-cyanpbenzy1)—4-diﬂuoromethoxy-z-ethquuinoIin-S-'

yloxyJacetic acid
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ethyl ester Ms: ESI (+ve) (Method B): 411 (MtH)',
Retention tine 3.3 mn. 15 Preparation 9d:
WO[IQQ%HP%VO- 3- (4- cyanobenzyl.) - 4- d!of | uor onret hox;}’-_CzT!%‘ﬂ’?{}V“"“”
qui nol i n-5- yl oxylacetic acid nmethyl ester To a -
~ mxtyre of, o Tl .
A [BOLHOEr 0% (Erohlpn S RNopenadrhgiiuoromeion 2 einguipglin6-
yloglaceticiaicomed§! o8ter(DI18ag i ©irafydiofiRin (D reigtveds téhtddwith 1.0
M %&e%ﬁ'\l gt{l\@% g‘férg%lafy %émggg g)e%g ag.g ag%f ir@g%%ultiﬁg trnaiftici}euwmas stirred
at ﬁiﬁgﬂ{t@ﬁhéﬂaﬂﬂé?ﬁﬁ@ﬁ@ﬁf( Thé rﬁibdw% v?é{%ecéﬁo%ﬁtfamsur&?ah@duced
an I es ing m re r -0 omte at ur
progiifer DIIRS S Wabr BnoAbe @H BHlEHa, 45 B onbeiten of 0.1 M
aqubdL8 Mydidohwsnicoaa. TRe miGrealvh® \BRfladted vathaeRyiddcatatBtand the
e resi duedﬁart iti on(gd bet ween et hyl acetate and

th
corabiped SKERCS filed Qyensodiyg; sy f@rﬂ"ﬁﬂ“&é CopFeRiatef unggs reduced
pre@§iialTite RIBRRR WESPIHTeE ty PréiaraMenesérddiphbsd RPECAD Gfford titie

t he sobésht renoved under reduced pressure. '
corpRAund; 8887 @n of the residue by colunm chronat ogr aphy

on silica gel, eluting with a m xture of .cycl ohexane

., and ethyl acetate (1:0 to 1:1 by vol une}% gave title o

H IR Botle: & 1854 J30 7z, 28R4, (e otZas), 463 (5, 2H)
N, nilam fhl 1 Q- A3 At =

D B S SR BT 0 e o0

(o7 BR 12, Vo798 el 85483, dHbe VIO 2008/ 110917

| Ms[F’gf_é{: ﬁ.ﬁ@?@létﬂ@&kﬁ&ﬂ%ﬂ%ﬁe%ﬂigfn fime 12.0 min.

or 0- 3- (4- cyanaoben

i uor onet hoxy- 2- et hy[ qui nol i n-5- yl-oxy]actetic acid

met hyl ester (0.13 g) in tetrahydrofuran (10 nm) was '
Exapplgt ed Wit h 18whiqyezdr{Zehiore-Arayanabeaiiidiflsioromethoxy-2-

eth§RIuM OIS 4fo8fadttic aoidl the resulting mixture was

Stirred at roomtenperature for 3 hours. The mxture
was concentrated under reduced 5 pressure, diluted
with water and the pH adjusted.to 4-5 by the addition
of 0.1 M aqueous hygrochl orji ¢ aci d. NThe m xt ure was
extracted with ethyl : &~ conbi ned
extracts dried over ' -and then-
concentrated under re. The residue was
i fi hase HPLC to afford

ve -
title conpound, 0.087 g‘?\ryﬁ'rFPNNR(CDds):. 5 1.35
(t, J:=7.4 H, 3H|, 2.85)Xq, J =7.4 Hz, 2H), 4.35

(s, 2H), o}

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

The fitle compound was prépared by the method of Preparation 1b using 3-ox0-

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—chloro-3-(2-chlorb-4—cyan6be'nzyI)-2-ethyl-4~hydroxyquinolin-s—
yioxylacetic acid methy! ester : '
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4.90 (s, 2H), 6.75 (d, J = 8.5 Hz, 1 H), 685(t J:

75 Hz, 1 H, 7.20 (d, J =8.2 Hz, 2H), 7.55 J
W()gZ_OQS/H??IZH) ,7.75(d,J=8.5Hz, 1 H. M. ESI (+V&CTIGB2007/001138

(Method A): 447 (M+H) +, Retentlontlms 120mn 15

Exanpl e 10: '

(8-chl oro-3-(2-chl oro-4- cyanobenzyl) 4- dlfluoronethox

y-2- et hyl quinolin-5-yloxy]lacetic acid N WNW/ S\ O .
The @ji€ campoind BaH-pEparRddytha medhodofPreparation 1c using (3-amino-4-

fi oAl R s g

| ‘oxopdntanaipacidmedhyliestetisi ng 3- oxo- pentanoi ¢ aci d net hyl

ester and 4-bronomret hy| - 3- 6hl or obenzonitrile. 25 MS;
ESI (+ve) (Method B): 280 (MrH)+, Retention time 3.6
MS: &S .(+7)dpeitmdi li)n44f£'o(cM+H)+ Retention time 3.6 min.

[ 8- chl or.o- 3-(2-chl oro- 4- cyanobenzyl ) - 2- et hyl - 4- hydr ox °
yqui nol i n-5- yl oxy]acetic acid nethyl ester 27 WO

Pregaqgi%nllggjiac PCT/ ﬁ %{f%@o -4, nbbérgzg% &&ﬂﬁ’&HH\@thoxy-E-

prepared by par at i 1c using
ethy(qiurmhn-rﬁo}dﬂxﬂ@ﬂtiolaolphmtb)d)ﬁ)i&l,‘et| C aC| d met hyl ester
and 2-(2-chl oro-4-cyanobenzyl)-3- oxopentanoic acid
met hyl ester. 5 Ms: ESI (+ve) (Met hod B) 445 (MtH) *,
Retention tine 3.6 mn. Preparation 1

The[tige chmppundwas pepiasedbutheyasibed ﬁt?rgpamt@nqummoﬁ-
(2-c¥18?0 -4 %&Qﬂéﬂéﬂkﬂ?b'eﬂwﬁﬂﬂyﬁ?&%&ﬁﬁéﬂﬁs ?I%kﬂa@éﬂch&bld ekl ester

and chlorodifluoromethane.

'H NMR (CDCls): § 1.35 {t, J = 7.3 Hz, 3H), 2.80 (g, J = 7.3 Hz, 2H), 3.85 (s, 3H), -
4.50 (s, 2H), 4.85 (s, 2H), 6.70 (d, J = 8.0 Hz, 1H), 6.75 (d, J = 8.5 Hz, 1H), 6.95 (i, J
_75H2,1H) 735(dd J =18, 80Hz,1H),770(d J-16Hz 1H) 770(d J=85
Hz 1H)

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

A mixture of {8-chIoro-3-(2-chloro-4-cyanobenzyl)—4—diﬂ_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 w_lth 1.0 M aqueous lithium hydroxide solution (0.90 -
mL}) and the resulting mixture was stirred at room temperature for 2 hours. The
mixture was concentrated under reduced pressure, diluted with water and the pH
adjusted to 4-5 by the additioh'of 0.1 M aqueous hydrochloric acid. The mixture was
extracted with ethyl acetate and the combined extracts dried over magnesium sulfate
and then concentratéd under reduced pressure. The residue -was purified by
preparative reverse-bhase HPLC to afford titte compound, 0.11 g. '
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The title conpound was prepared by the method of
Preparation 9d using [ 8-chl oro- 3-

WOR0HHPHT0- 4- cyanobenzyl ) - 2- et hyl - 4- hydroxquPﬁGY(FWOB"’OOl”s
yl oxy] acetic acid. methyl ester and

.~ chl orodi fl uoronet hane. 15 'H NMR $CDCI 3): 5 (t,

'H NMR 1CBCHy & 33 (t.2 8(7.2 Hiz, 3H) 28 (o 2153 H232|8)5 4(%5 (s, 2H),

A58 8450 s o8 g Fha i B hod yR R ke,

73556&,J1¢1)r678;@5mdm,n7e7875cmz2ﬂ)4) 7.70(d, J=1.-6

M%S*EJ%"@?&“%‘*?%AZ% W Pelbopefd AP 00, ot now

-2- ethyl.quinolin-5-yloxy]acetic acid A m'xture of -
[8 chl or o- 3- (2- chl or 0- 4- cyanobenzyl ) - 4-di f | uor onmet hox
Exgmplectiny | [§erihtolo-3r{4-8ygnaberizyt)&-difluardnethoxyrdrmethyquinolin-
tgtrahydrofuran (8.0 nL), nethanol (1.0 nl)
54@‘@%@ er- (1.0 nm.) was treated with 1.0 M aqueous
| i t hi um hydroxide solution (0.90 nL) and the
resulting mxture was stirred at roomtenperature for
2 hours. The m xture wags concentrated under- reduced-
pressure, diluted with apd the pH adjusted to
4-5 by the addition of v‘-qae’us hydrochl oric
acid. The m xture was Lragtedpwi th et hyl acetate
and the conbi ned extraclfs dfi ed over nagnesi um
sul fate 30 and then caop®entt ajed_under .reduced
pressure. The resi-due|was pur @d by preparative
rever se- phase HPLC bfiord t e conpound, "0.11 g.
28 WD 2008/ 119917 PCT/'GB2007/001138 'H NWVR (CDC13)-
31.35 (t, J =7.2 Hz, 3H), 2. 80 (q,.3 = 7.2 Hz, 2H),
4.45 (s, 2H), 4.85 (s, 2H), 6770 (d, J = 8.7 Hz, 1
.FD, 6.75 (d, J =87 Hz, 1.H), 6.85 (t, J =75 Hz, 1
, 7.35(dd, J =1.6, 8.0 Hz, 1 H), 7.70-7.75 (m

Prﬁ"?%"%" eﬂ%éya\@%@ﬁq = -gxqé)pbutégcl aércw S'_tlzert bu%? oSHar Lon

[ 8- chl oro- 3- (4-cyanobenzyl ) - 2-di f| uor onet hoxy- 4- net hy
I quinolin- 5-yloxy]acetic acid d NO/F \ I / F O
A solution of 3-oxothiobutyric acid S-tert-butyl ester (5.0 g) in 1,2-dimsthoxyethane

(20 mL) was added to a stirred suspension of sodium hydride (60 % in oif, 1.2 g) in
1,2-dimethoxyethane (50 mL) at -20 °C. The mixture was warmed to 0 °C for 15
rﬁinutes copled 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 chlorrde

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 er the residue by column -.
chromatography on silica gel, eluting with a mrxture of cyciohexane and ethyl acetate

(1:0 to 3:2 by volume) gave title compound, 7 1g0.

'H NMR (CDCl): § 1.40 (s, 9H), 2.25 (s, 3H), 3.16 (d, J = 8.1 Hz, 1H), 320 (d, J =
6.8 Hz, 1H), 3.80 (dd, J = 6.8, 8.1 Hz, 1H)725(dJ 85Hz 2H),755(dJ 8.5

Hz, 2H).
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OO—|I N 10 Preparation 11 a:
é ilnobenzyl) 3-oxot hi obutyric acid S-tert-butyl
WOREPBHIN7s0| uti on of 3- oxot hi obutyric acid PCT/GB2007/001138
S-tert-butyl ester (5.0 g) in 1,2-dinethoxyethane
(20 m-) was added to a stirred suspen3| on of sodium

* Probiedilah SabEB bRk hyadspih 2 ¢ aponenzy)-ioxppytyramide

- was warnmed to O C for 15 mnutes, cooled to -20 C and
then a sol ution of 4-brononethyl benzonitrile (8. 4 g)

* swePuiofisfb R Y SRR Rc8 el P PR S

chieropherth (G6 g) ast 2(cydrobentyiy :B-exbthibbﬁ’dynsadne Satertetiuty! @ster

. h tu t t h. sat urat ed
0 d5ads ] 2-Arrvahen b L sBamlenpoRtahd rE s
mixde8 waatsitted Eh@omﬁ@emtpim@rm Eid mixtre dvasi flitbreet thydugh

e and th |ne c_phases were
ry- B b pRatin o bR Sthee S0 ierhitBe Berteh fadlr S8uced
preé@ﬂacaﬂb feeidas was tritiatéd Wit dichivrarhethiiee Yoaghvetiitie doympound as
col urm @Eéomat ography on silica gel, eluting with a
a bigwn sgifd, 8ycl ohexane and et hyl acet ate (1:0to 3:2
by volune) gave title conmpound, 7.1 g. 25 'H NWMR

we 4 iy i . byt 5, 5

68 81Hz 7.25 (d, .J = 8.5 Hz, 2H), 7.55 (d,

 Propa@gap iF %(ﬁ%%ﬁa%%%os ARSI TA RIS S5

N- ( 2- chl or o- 5- hydr oxyphenyl ) - 2- (4- cyanobenzyl ) - 3- oxob
utyram'de Silver trifluoroacetate (1.1 g) was added

R e

q), Bldanet(20 wily Ané sdlvane-4-8uldnigicid monohydrate (0.26 g) was heated at

r2cfscEiof B TRLRY RHE MR bl o BRTRFE R M i Srarea

aqliee[m eodiumrazeiesolutigrt andlivdracted witheetiwi saceiate. dihedcombined

ettt e oY et T Syl dod v 0B, PAHOUEL OB o

presagedlle nesidué britorateak with miettand! toh;mr tisieeoimpound as @i wiite

lso“%ﬂ&/é?gconpound as 10 a brown solid, 0.52 g. Ms. ESI

(Method B): 343 (MrH)', Retention tinme 2.9 nin.

"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 11d: [8-chloro-3-(4—cyanobenzyl')-2~hydroxy—4~methquuinolin-5-

. yloxylacetic acid methyl ester .-

The title compound was prepared by the method of Preparation 3¢ using 4-(8-chloro-
2,56-dihydroxy-4- methquumo}m -3- ylmethyl)benzomtrﬂe and bromoacstic acid methyl

ester.

MS: ESI (+ve) (Method B): 397 (M+H)", Retention time 3.5 min.
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Preparation 11 c:
4( 8- chl oro- 2, 5- di hydr oxy- 4- net hyl qui nol i n- 3-y|
W‘béﬂ%’é’f??”l le 15 A mixture of bR ohnon1ss
4( 2-chl or o- 5- hydr oxyphenyl ) - 2- (4- cyanobenzyl ) - 3- oxobu
tyram de (0.23 g), -toluene (20 m-) and
Prenavdaﬁmna 16: $8Lhloru- 3—(4}cyahuhaenzyh)yﬁ-mmroﬁ[eﬂﬁﬁygl}nmﬁqlqumohn-5-

| h] é}gsgefor 2 hours. The m xture cooled. to
VOXYGS?HCt g\Ie YUPE®  diluted with saturated aqueous

sodi um acetate sol ution and extracted with ethyl
acetate. The conbi ned 20 extracts were dried over -

AR SRl Rt B G e 2 ST E i S oytaceti

acidméthpirestert(0.099 g N, Mdimethyliprmamcida £2.a mi ang potaskiu)

careya® @oga'y MEHBER AP ¢ s Rk ol aolfpdinr

chiofatiiflubreméhand-The2hixiurd Gad diilted svith vatr, extrastet with otihyl

acetafs i tp GOmbInES SAGIB SHiog Yo ARSI Sulfate: Thw: sghvemb s
remove unded xaduaee pressaei ahdthé hedidiesttirratdd with endthanad to afford

., comoun r epar ed by the nethod of Preparati on 3c
title ﬁg di Pgﬁgrqoor 0- :

2, 5- d| hydr oxy- 4- met hyl qui nol i n-3-yi net hyl ) benzonitril

vis sl PR S o bR e 1 1 S)

WO 2008/ 119917 PCT/ GB2007/001138 Prepar.ation 11e

8-chl g benzyl o) .

Prof it 6 P TER R bR g Hs e
y1oxmanéﬁdaa:|®f

[8-chl oro- 3-(4- cyanobenzyl) 2- hydr oxy- 4- nethquU|noI|~

"n-5-yloxy]acetic acid nethyl ester (0.079 g),

N, N-di met hyl formami de (2.0 nlL) and potassi um
A soluionavé (®chB®-) 4-apanabenrylkerdiiuommetndyrd-methiauinglin-5-
ytoxﬁﬁggﬁc %&%Zﬁé‘fgﬁ p&%r d(ondfzh%otreﬂgwdr %’:@”@ d{b ?rﬁ_? an-mﬁaﬁer (0.5
mL)aead beatedvdtht hé Moamlenesl lithiwm etiydg)xtﬂa slutipne(0.34 mi) and the

res%%%m w48 TsfhEg ghﬁﬁﬁmoke‘@%dafﬂ?es tar 02 THORY eﬁaéJ mﬁﬁre was

pressdre-an ue trlturated
concartiatatblindeo reduced @rea&ur&,@irlu@dpwuh\uateoam&eng adjusm;i to 4-5

by tﬁe?’ gé iéﬁbf Ul ;E{‘qqleﬁhs hfié‘r%cﬁl@!l"é')aé‘d RS Akl whs BRirdetéd with

: .ethw @cetatopod 3h¢ sooirash extraaty criedidveu mam@s'hwsiulfatﬁeqnwthen

conbSHl20Y LRadr ratudy | Ge&UrE. 8hbtresidue was purified by preparative
reverse-phase HPLC to afford title compound, 0.025 g. '

'H NMR (DMSO-d6): 5 2.80 (s, 3H), 4.30 (s, 2H), 4.80 (s, 2H), 6.95 (d, J = 8.5 Hz,
1H), 7.30 (d, 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 (ar;ve) (Methbd A): 433 (M+H)*, Retention time 12.0 min.

Example 12: [3-(4-cyanobenzyl)-2-difluor’omethoxy-s-ﬂuoro-4-methquuinolin-5-
yloxylacetic acid '
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A sol ution of
[ 8- chl oro- 3- (4- cyanobenzyl ) - 2-di f| uor onmet hoxy
WO 2808/ H897n- 5- y| oxy] acetic acid nethyl ester ("@TGELBE"@%O“:’S
in tetrahydrofuran (3.0 nL) and water (0.5 20 ni)
was treated wwth 1.0 M aqueous |ithi.um hydroxi de
solution (0.34 nL) and fhe resultlng m xt ure was
stirred at roomtenper.z fours. The mi xture
was:- concentrated undg ressure, diluted
with water and the pH a¢ 4-5 " by the
addition of 0.1 M aquegys hydrgchloric acid. The
m xture was extractedfwth g acetate and the
conbi ned extracts drifd over tggghesi um sul fate and
then 25 concentrate® urfdér redliced pressure. The'
residue was purified by prepargtive reverse-phase
HPLC to afford title conpound, NO. 025 g. 'H NWR
(DNBC>d6) S 2 80 (s, 3H), 4.30 (s; 2H), 4.80 (s,
6.95 (d,. 8.5 Hz, 1 FD,J?.SO (d J 8 3 Fh

Preﬁlﬁ%%" 38 A ?w%nébegfm-ﬁ%-ﬁu s agfodte ke aknayide

433 (MrH)+, Retention time 12.0 min. Exanple 12:

Thetis AARCRG Wa PrarR . the TREIE 98P EpatRson b e pmino-4-
chloﬂfﬁﬁﬁwﬂi’wﬂéﬂa%beﬁzw Soxothiobulyrit acill Srt-butyl dstdr. N

“Preparation 12a:
2- (4-cyanobenzyl ) - N-(2-f | uor o- 5- hydr oxyphenyl ) - 3- oxob

" MS:ESIN(@us)@ethodTiBie 327 tM-eHE ORprRAtich Wae 28 egrar ed by the

nmet hod of Preparation 11 b using 3-am no-4-
chl orophenol and 2-(4-cyanobenzyl) - 3- oxothlobutyrlc

PregeratiorS 2te 4t (8tflioyd-2 e sditeydroXys-nigthylduingtin-3-MaiduagbBhzonitrile
327 (MtH) +, Retention tinme 2.8 mn. 10 Preparation

12D:
The4iitleSebmponrat a8 -peyrdd cbyytwh« Rtiod Gl PRedaratiod: ¥ creising| 2~(4- |

crerRREREH b exl B Bt po R " 0% ¢ > 1S

"H NMR (DMSO-d6): 8 2.60 (s, 3H), 4.10 (s, 2H), 6.50 (dd, J = 4.4, 8.7 Hz, 1H), 7.15
(M, 1M), 7.40 (d, J = 8.1 Hz, 2H), 7.75 (d, J = 8.1 Hz, 2H), 10.20 (br s, 1H), 11.50 (br

- 8, 1H).

Preparation 12¢: [3-(4-cyanobenzyl)-8-ﬂuorp-2—hydroxy—4—methquuiholin—ﬁ-
yloxylacstic acid methy! ester '

The title compound was prepared by the method of Preparation 3c using: 4-(8-fluoro-
2 5-d|hydroxy—4~methquumohn -3- ylmethyl)benzomtn!e and bromoacetic ac:d methyl
ester.

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

Preparation 12d: [3'-(4-cyanobenzyr)-z;diﬂuoromethoxy-B-ﬂuoro-4umethquuinolin-s-

| yloxylacetic acid methyi ester -
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cyanobenzyl) N- (2-fl uoro-5-hydroxyphenyl ) - 3- oxobut yra
MR (DMSO-d6): 8 2.60 (s, 3H), 4.
wd;fﬁzﬁ 9 o (dd, J=4.4,.87H, 1H, T 15]"%1(@32‘"”’001138
111)740(d'J 8:1 Hz, 2H), 7.75 (d, J = 8.1 Hz,

The2tble cbpdBnd Wasspreﬂére&)by tht MBthoB'of Frepdrafibn 11e using: [3-(4-

Preparation
cyapebquagﬁaM@RMm-%matbmumwndw]amevwawd gmiethyb| ester
and dhidrodififodkieydracet i ¢ acid nethyl ester The title

conmpound was prepared by the nethod of Preparation 3c

- using: 4-(8-fluoro- .

2 ) benzonitril
wisZESr (Y el 8198 (AL Pldrfog s By ) benzoni ¢

(+ve) (Method B): 381 (MH-I)+ Retention time 3.2 mn.

abbonal2d 8- vl .. .

Propagh 4 mponengy e alucrometons st mejhygigin

yioxytagetioprid-5- yl oxy] acetic acid methyl ester 30 32 V\D .
2008/ 119917 PCT/ GB2007/001138 The title conmpound was

.prepared . by the nmethod of Preparation |ie using:
A [spiytign of [3-(4-cyanobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-

yio@}%]@ﬂb SRR b BétHPLcP?é’g §¥ W Ra’fr%hgarHEH}Y SRl watky (1.0

acetic acrd
mL)cwasa treared with drﬂeﬁfhmous liypmEIdrexides polptian 4R B)L) and the

res ﬁM&h‘)e gg%ilﬁﬁcg rEEm e?at?r’enfor Rgseﬁ@ﬂ%t Tﬂg_ﬁ%@ﬁe was

4- cyanobenzy hoxy ro-
conc%mraﬁ@cﬂ undq-resimmlmrwe cdllatﬁddwnh wvateAapdithe pOradjsted to 4-5

by tf\é e(dﬁlt N/‘Z thlejoas %r&loldﬂbﬂg% '?f”ﬁﬁ? %a%@ﬁ@ﬁ%&@%&tggf with

ul no acetl c acl ester
ethylraqetate aﬁrlryidi’r@f enmbingds eEtran_§ dried menaqrmsmm sulfateeand then

con%%rﬁ%@@ &e:gdfap I‘édL&eM res HS ‘l"h'einm)?mregw%é ?ﬂnﬂ@d Srg g Bkitd%?atlve
reverserphespBLGie pkord ditle EOB‘DOhMLrQ;O'ISI@}e m xture was '
concentrated under reduced pressure, diluted with
wat er and the pH adjusted to 4-5 15 by the addition :
"H MMRODMSD i) 02185 K8 BH) cABOI (B c2H) M5 ($h%l-i)n6>&5ﬁdd hees4.0, 9.0

- Hz, 3K/ 7838, JL Ul neldhg 7309LA! £, 4 PRI PG, 0 = 8.4 1z,

ed over ‘hmgnesi um su e an
2H)cBRG8 éhtl mafdddz.uiider reduced pressure. The residue was

M GIBIROR ORI RN, REKRISFIRBIR HLC 1o afford.

orpoun

. Biological Methods

" Compounds of the invention were tested using the fbllowing biological teét methods

to determine their ability to displace PGD, from the CRTH2 receptor and for their
ability to antagenise the functional effects of PGD, at the CRTH2 receptor.

Radioligand Binding Assay

The receptor binding assay is performed in a final volume of 200 uL. binding buffer
[10 mM BES (pH 7.4), 1 mM EDTA, 10 mM manganese chloride, 0.01 % BSA] and 1

M [?H)-PGD2 (Amersham Biosciences UK Ltd). Ligands are added in assay buffer
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20 'H NMR (DVBO-d6): 8 2.85 (s, 3H), 4.30 (s, 2H),
6.95 (dd, J = 4.0, 9.0 Hz, 1

% 1?85/ (95311’7 ZH)’ T/ B3007/001138
. WORISIEdUTg 2 1y 2H) 750(dd J =90 97 GBI

7.75(d, J =84 H, 2H), 7.85 (t, J=72H, 1H.

coﬁﬁngﬁg cénEYag% @P@?tgﬁ’ EJNQ‘?O Ngl/%b g@l%é oun dﬁﬂﬁ?ﬁﬁ%ﬁéﬁﬁmne‘d
usingn ¥ S by yoluveraf DIMSE G‘l}la%ﬁﬁi}(@lﬁﬁh@d aor-gneciiig bindngigidetarmined

| usir&@@ ﬂbﬂﬂ@ele@gﬁ@ @g@’ngf derﬁt?rybﬁréxldﬁé& Q{E) '(,%ﬂe

_ memrmasdgcwgé @xpneesmgjmtaﬁiﬁua retfe‘pmrme ippulrted with 1t5h@9
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Compeurtit@evaine Esietermingdf wsing 3 B-piii 21068 fe5pogEE7curve in duplicate

wrt@%ﬁfo%}%n&%@éﬁ g%t%ﬂ@?ﬁ? |qu il dc‘i:?eﬁi%h?g% é?é(ﬁ&\‘lﬂ%d ggmg Excel

anduXLfitdMicresdity, andlthumalue IDWBE iord@emme D KF vadwe tonthe test

m ned wusing 10 I N of
conﬁc}b&@%@é@%@ E@Pg%aoi‘fseqﬁg rﬁ] enbryoni ¢ ki dney (HEK)
cell nmenbranes (3.5 pg) expressing the CRTH2 receptor
are incubated with 1.5 ng 5 wheatgerm aggl utinin SPA

Funetiotwal Asday nM [ 3H] - PGD2 ( Amer sham Bi osci ences UK

Ltd) and the m xture incubated for 3 hours at room

tenperature. Bound [3H -PGD2 is detected.using.a

M crobeta TRILUX Iiquid scintillation counter (Perkin
GTEYS#ssay Conpound |1 C50 value is deternined using a

6- poi nt dose response curve in duplicate wth a

sem -1 og conmpound dilution series. |C50 cal cul ations

are performed using Excel 10 and XLfit (M crosoft),
TheaGT Pys iAssaals lperfbu;nama@ firal deltmendf 200 slidassan buﬁelf(aﬂmM

HEBES 73, SATRREE AR GRS G By et o7
congentratioms ciré kept consiant ar dPaby voibm208uman aemmwlﬁrﬂmy (HEK)
co a5 iy A2 U Wl e
corpdunds edrukBeninte 885G enibr feoadditida ef RGDA (B final concentration)
and GTP (10pM final concentration). The assay solutions are then incubated for 30
minutes at 30° C, followed by addition of [*°S}-GTPyS (0.1nM final concentration).
The assay plate is than shaken and incubated for 5 minutes at 30°C. Finally, SPA
beads (Amersham Biosciences, UK) are added to a final concentration of 1.5mg/weil
and the plate shaken and incubated for 30 minute at 30°C. The sealed plate is

. centrifuged at 1000g for 10mins at 300C and the bound [*S[-GTPYS is detected on
Microbeta scintillation counter (Perkin Elmer). Compound ICs, value is determined
~ using a 6-point dose response curve in duplicate with a semi-log compound dilution

series. 1Cso calculations are performed using Exce! and XLfit (Microsoft), and this
value is used to determine a Ki value for the test compound using the Cheng-Prusoff

equation.

Biological Results:
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300C and the bound [95S]-GIPyS is detected on

M crobeta scintillation counter.(Perkin Elner).
-Conpound 1C50 value is-determ ned using a 6-point
dose response curve in duplicate with a sem-1Iog
conpound dilution 30 series. 1C50 calculations are
performed using Excel and XLfit (Mcrosoft), and this
value is used to deternmine a Ki value for the test -
conpound usi ng the Cheng-Prusoff equation.

Bi ol ogi cal Results: 35 34 WO 2008/119917

PCT/ GB2007/ 001138 The conpounds of the Exanpl es
above were tested in the CRTH2 radioligand binding
and GTPyS functional assays described above; the
conpounds all have I1Cso values of less than 1 isMin
bot h assays. For exanple, the conpound of Exanple 1
had an 1Cso value of 6.1 nMin the CRTH2 radi ol i gand
bi ndi ng assay, and the 5 conpound of Exanple 2 had an
| Cso value of 7.5 nMin that assay. 35WOD

.2008/ 119917 PCT/ GB2007/001138 d ai nms: A conpound

sel ected fromthe group consisting of:

[ 3- (4- cyanobenzyl ) - 4- di f1 uor onet hoxy- 2- et hyl - 8-fl uoro
qui nol i n-5-yl oxy]acetic acid, 5

[ 3-(4- bronobenzyl ) - 4- dlfluoronethoxy 2-ethyl-8-fluoro
qui nol i n-5-yl oxy] aceti c acid,

[ 4-et hyl -8-fl uoro-3-(4- nethanesulfonylbenzyl) 2- nethy
| qui nol i n-5-yl oxy] acetic acid, 10 :
[ 2- et hyl -8-fl uoro-3-(4- nethanesulfonylbenzyl) 4- nethy
IqU|noI|n 5-yl oxy] aceti c acid,
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 [3-@ayanohanzsi) prdiiustemethoxy-

[ 4-di fl uoronet hoxy- 2-et hyl - 8-f 1 uor o- 3- (4- et hoxycar bo
nﬁJan1nobenzyl)qU|noI|n 5- yloxy]acetic acid, 15
WQ P93P or onet hoxy- 2- et hyl - 8- | uor o- 3- ( 3- net h'lﬁ%gﬁ?qoy(m”s
nyl benzyl ) qui noli n-5- yl oxy]acetic acid,
Chﬁ i 2-[3-(4- chlorobenzyl) 4- dlfluoronethoxy 2-et hyl - 8
Iuorqu|noI| ¥on% propionic acid, 20
1. (4- 6|qomnwaﬂ§elﬁ@iﬁ9 romg ﬁ)@romqqnaﬁmg@f [ 4- (1- hydr oxy- 1
-nethylethyl)benzyl]qU|nolln 5- yloxy}acetic acid,
8-chl oro- 3- (4- cyanobenz 4-di fl uor onret hoxy-.2- ethy
é-@myl 84lgoroguinolin-5-yioxXy]acetic acid,
[ 8- chl ore-3-(2-chl oro-4-cyanobenzyl ) -4-di fl uor onmet hox
y- 2-et hyl qui nol i n-5-yl oxy] acetic acid,
[3~([48:rombbermzy9 4(ﬂlﬂl@amemenwrgthﬂ-ﬂdlmwm&wap%ﬁﬁlﬂ
| qui nol i n-5-yl oxy]acetic acid, 30 .
[ 3- (4- cyanobenzyi ) - 2- dlfluoronethoxy-8 f1 uoro-4-nethy
[4- etqwfaathhorn~3514ynemqr]@ué@nydbmvm2 -methyquiaplins5-ylexylaceticsacid,
hydrat es and sol vates thereof. 36 WD 2008/ 119917
PCTFGB2007/ 001138 2. A conpound as clainmed in claim
[2-athylei-flurge-3i (4-rodtbangsylforyibenzphrdrneibdovinelin-Swisgslacetia anid,
conprising a conmpound as clainmed in claiml and a
pharmaceutically acceptable carrier. i5 4. Use of a
[4- &m&meﬁuoﬁfzfét@ Bfoldsh-Hehokyt Pﬁ@@@ﬂ@ﬁ@@ggm@s
ylomﬂ@ceﬁlawld«e pul m)nary di séase, rhinitis, allergic
ai rway syndrone, or allergic rh;nobronchltls 10 5.
Use of a conpound as clainmed in claim1 for the

[4-dituaromethoxe2athyk 8-fitorp3<3-maiarfesulfanytbenedauinalin-Sof -

atopi ¢ and ‘non-atopic dermatitis Crohn's
yloﬁﬁ%&é&@%‘cﬁm cerative colitis, or irritable bowel

di sease. 6. A nethod of treatnent of- asthma, chronic

obstructive pul nonary di sease, 15 rhinitis, allergic
(53-8 "@ychfﬁf&?érﬁ 4—d?ffu0?6rh@lﬁ%ﬁﬂe‘ﬂ#y}ﬂ@%@ﬂﬂﬂﬁr{dﬁ% yloxy]propmmc

cohprising adimnistering to a patient suffering such
acidii sease an effective amount' of a conpound as, cl ai med

in claiml1. 7. A nethod of treatnent of

(a-ifprcty R UBIROES SRy 8- Erapv ety Hoanzy aditolin5-
yloxylacetic acid,

[8-chlor6-3-(4-cyanobenzyl)-4-difluordmethoxy-2~ethquuinolin-5-y|oxy]acetic acid,

[8-chloro-3-(2-ch|oro-4-cyanobehzyl)-4-difIuoromethoxy-2-ethquuinolin-5-yloxy]acetic
acid, - : :

[B-Ch!oro-3-(4-cyanobenzyl)-2-diﬂ00rorneth'oxy-4-me{hquuinolin-5-yloxy]acetic acid,

[3-(4-cyanobenzyi)-z-difluorome{hoxy-8-ﬂ_u0ro-4—methquuinolin-5-yloxy]acetic acid,

and salts, N-oxides, hydrates and solvates ther_eof.
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di sease, conprising administering to a patien
W%%ﬂ“?’é’f%’h such di sease an -effective anount ofP(élT"GB2007"001138
.conpound as claimed.in claimi1. 37

2, A compound as claimed in claim 1 for use in therapy.

3. A pharmaceutical composition comprising a compound as claimed in claim 1
and a pharmaceutically acceptable carrier.

4. Use of a compound as claimed in claim 1 for the manutacture of a -
co_mposition for the treatment of asthma, chronic obstructive pli|moneiry disease,
rhinitis, allergic airway syndrome, or allergic rhinobronchitis. '

5. -Useofa compound as claimed in ciaim 1 for the manufacture of a
composition for the treatment of psoriasis, atopic and non-atopic dermatitis Crohn’s

disease, ulcerative colitis, or irritable bowel disease.

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

' rhinitis, allergic airway syndrome, or allergic rhinobronchitis, comprising administerihg

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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