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Terminology . 7
As used herein, the term “(C,-Cy)alky” wherein a and b are integers refersto a
straight or branched chain alkyl radicat having from ato b carbon atoms. Thus when _
ais1andb is 6, for example, the term includes methyl, ethyl, n-propyl, isopropyl, n-
35 butyl, isobutyl, sec-butyl, t-butyi, n-pentyl and n-hexyl.
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such monocyclic ring and one monocyclic éry[ ring, which are direcily linked by a
covalent bond. Illustrétive of such radicals are thienyl, benzthienyl, furyl, benziuryi,
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'35  isothiazelyl, triazolyl, benziriazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyridaziny, triazinyl, indolyl and indazolyl.
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WO 200 BpeTt3at om As used herein, the term PCT/GB2006/003644
"het eroaryl -fused- het erocycl oal kyl" refers to a
heterocyclic radical consisting of a nonocyclic
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nitrite (-CN), oxo, -OOOH, -COOR', -COR', -SO2R',
- CQildged KN term GaRdiisludes baSEBANIER, acid Gidiish Bl quaternary

R Bl il gt o
th alyasaepas salts, Nﬁ%ﬁﬁgch asm.l]@&mq@l hydroxides, e.g.
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at citenzypminRand he ikeRErepiie salta withildsesindiusie titecbenzathine, calcium,
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Also as used herein:
35 The term “phosphinate” refers to a group of formula -P(O)R(OR)- grou;:} in
which R is hydrogen or C,-C, alkyl. Exemplary groups are -P(O)(OH)CHa and
-P(O}OHH.



20 sodi um and pot assi um hydroxi des; al kaline earth

net al hydroxides e.g. calcium bariumand nmagnesi um
W0 T086t8s; Wi th organi c bases e.g. " PCT/GB2006/003644
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30 The variables R'-R°, A, B, Xand Y
For use in accordance with the invention, the followmg structural characteristics are
currently preferred, in any compatrb!e combination, in the compounds (1):

R, R% R®, R* and R® are independently hydrogen; C-Cealkyl, for example methyl,
35 ethyl, or n- or iso-propyl; fully or partially fluorinated G1-Cealkyl, for example

triflucromethyi or diflucromethyl; cycloalkyl, for example cycldpropy[ or cyclobulyl;

halo, for exampte fluoro, chloro or bromo; -NO,; -CN; or a group selected from -
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Use of prodrugs, such as esters, of conpounds (1) with
which the invention is concerned is also part of the

WOrMen36®d. " Prodrug” neans a conpound whi ch. i PCT/GB2006/063644

convertible in vivo by netabolic nmeans (e.g. by
hydrol ysi s, reduction or oxidation) to. a conpound of .
f orgwy @ NRﬁQLNWW’@i@ﬁG R, -BONTRY -QD)E ora - -
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i nvent 'd?aehe&f]&hfl C&'r;h WMeRanpid ghust; o ﬁdter@daﬂrfa@kaﬁmépynaﬁ,
Are ﬂorfﬁ\(ﬁ# [g:rred in any conpati bl e '
onbl nat i ﬁ V98ebunds (1): R, R2, R2, R4 and .
"R5 are independently hydr ogen; Cl1-Coal kyl, for exarrple
et hyl., R® isfyd@b 6 IC,-Colkyifor €ampls enefhiyipgil, or f- Lok Isy -ppy; fully

parti al Ar %%Tlgﬂﬂdrlnégfﬁ usafkﬁa' GEX"|’|P|9 ifnfﬂfo OF’%

tiflu for

. examl éﬂlfw@rnswowpaimfoawme;saxcgppropvw@utvﬁsvcloa;raﬂﬁi é,
~20f | uor o, cyabiieylydoallyr-©@%-Geaiky)-NePexam@hipyclopropyigetoghp

sel ect B

300 Ro, s e %“@*’“ﬁp@‘f RS i
-0 NFeygohexiotayfiigpa sigkP 04 o up - OR9: wher ei n each R6

i s independently Cl-CGal kyl, for exanple nethyl,

et t(L‘)Mmmﬂﬁi’i&refeF}eol RétarceOoipPPMe; fully or partially )
al kyl, for exanple 5 trifluoronethyl

fluo“% f 1 C%ﬁoro
or difl uor (')"ﬂé’toﬁ cycl oal kyl for exanple cycl opropyl,
cycl obuﬁthyd@gm @Jﬂ%’ﬁf’weﬂi‘ﬁ’ cycl ohexyl ; aryl, for
exanpl eR®*peanben; or het eroaryl , for exanpl e pyridyl,
t hi enylz.r £ 13 Jmlﬁﬁx Rii endently o K
CleIngEIrmﬂfNﬁ‘& ; go ﬁ‘{] (ﬂ“{ or n- or iso-
10 pr opﬁ/l's Mgty |ebe?th?i<ar'fqpéﬂpP’§vr FUSEIERIRI BN Cs al Kyl |
30f or exanple trifluoronmethyl or difluoronethyl;
Cyﬁ:@—%ﬂﬁ‘i E)-, OPLR, SVIThQRNHeRM v is SViRGR bt |0v2 and R™
Cyc hygrogen,é) &alkyl for example methyl, ethyl, or n- or iso-propyl; fully or partlaily
“fluorinated C-Cealkyl, for example triftuoromethyl or difiuoromethyl. Currently
preferred instances of A are -CHy-, -O-, or -8(0),- whereinnis 0, 1 or 2,
- 35 ‘ e
* Bis adirect bond, or a divalent radical selected from -CHz-, -CHyCHp-, -CHR'"-,
-CR"R™-, -CH,CHR'- in either orientation, -CH,CR''R"- in either orientation, -
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cycl ohexyl ; cycl oal kyl - (C1-Céal kyl )-, for exanple
cycl opropyl net hyl, cycl opentyl net hyl
wovobwisexpl net hyl , cycl opropyl et hyl , cycl opent \BCGIr¢&§1006/003644
cycl ohexyl ethyl; aryl, for exanple phenyl; or
heteroaryl, for exanple pyridyl, 15 thienyl or ,
fur (Rpey [
exa%ﬁrl cHA :P%ﬁ%eﬂ%%ﬂtﬁhon, an'd%llvglglq é%?:ga% bfp ﬁnﬁ%@%d‘ﬂ or
par‘f"?eéﬁ"l %‘SﬁFﬂ,‘r‘B‘i’q tﬂﬁteé'érg EEE"A’@S&I @F‘“d Y’heé%{%npl e -
t ri f | uoRH et FOghlkyh Ifor eganfidleroetoyiettigly br;n- onisd-rapvk yully dropartially
-exanpl eﬂ&Yﬁalté%RﬁQP%(IH(y?%QAanWMOﬂﬁMQI'o?@iﬁnEHréﬁlletr@f 0?0

cyclohex H@yc oa Csal kyl')-, for exanple
ycloprﬁé PPidtnyl ,  cycl opentyl net hyl ,

cycl oheRlisvesttiyér, fuil@pc;bantpmofpyh@tddyﬂethvb;ocb@p'@hﬁiyﬂue‘phylhyl
cyclohe&MMQEBMgmwor a group -S2R6. Currently

preferre ﬁ 3 % -Rare: - 25 Rl is fluoro or
chloro;? ?@V Er2"Chloro or nethyl; R3is -
hydr ogeﬁls -IQ* —N*sf I@E{S@k wherdyit is apistegeniypmdr2;
1@|fluoronethoxy it is nmethyl, ethyl, ethoxy,:

S oy SRR e%% S URLEIES O SToNEg o SO b, |

an PygeB sata 161 t0R. B ZARYINEFS H jagd ﬁydrogen C1- Caal kyl

for exanple nethyl, ethyl, or n- i so-propyl; fuIIy
I I

t r | ng?rﬁl»! % ac{d l@i‘?&fg@%{ ﬁ@;ogﬁnseo%ﬂiekﬁ%mﬁrﬁe}% aﬁi%ﬂ&'pﬁnate
?H“@B‘"% W?P%ﬂ?&@%‘d%f’r W”%(P“eac p, or agroup ghiomylecy - -

: V\:h eC{eDINHSOLRS 00S0,HHE(=CBR°, BarreBily ;sefarrem are@impboTid wherein X is
di Va?tla%kyhé &t %? é\etloﬁi%te dﬁdi;@ 1) sUQH?eTnpoUr@s"%@th' those
en
- GO eiRpirGToRE B R S Preioses pveeler Gicics bERHRAR e
PCTp @GR2608¢ G038t acidCHR' CHR12- in either orientation,
mﬁnd di valent radicals of fornmula -(CRL1IR 2)P Z wherein

ol SRS B fr SRR D ) 3 iy,
ar a0yl giagolyh digEahih or *mlq*eawiw:éwfusgcamt?f%ﬂvplya'ksff [tk ed
G -tétfahadrdaytinolinlpindatixyg phadibx myi berowdiosatyh yihydbsbenzofuranyl and
di f%o%%lgﬂwx‘lawoaryl%se ﬁ.‘x&ajkﬁ Xllrn\ge %hfdﬁ:qﬂ%lﬁﬂete%ryl-
' 25( r lflfsqega?tgp Iﬁ%(yl fglr example mdo?nyl enzodio nyl benzodloxoﬁ‘n
dihydrobenzofuranyl or isaindolonyl; or aryl-fused-cycloalkyl group such as
' teﬁahydronaphthyl and indanyl. Currently itis preferked that Y be optionally
substituted. Currently preferred examples of Y include:
4-fluorophenyl, &chlorophenyl,'4-methanesulfony]phenyl. 4-

30 ethanesutfonylphenyl, 4-(morpholine~4-suifonyl}phenyl, 4-(pyrrolidine-1-
carbonyl)phenyl, 2,4-difluorophenyl, 2 4-dichiorophenyl, 2-chloro-2-
fluorophenyl, 2-chloro-4-flucrophenyi, 2-chloro-4-methanesuifonylpheny, 2-
chloro-4-(pyrrolidine-1 -carbohyl)pheny! and 2-chloro-4-cyclobutylcarbamoyl.

35 A particularly preferred subclass of compounds (1) of the invention consists of those
wherein R is fluoro or chloro; R2 and R? are hydrogen; R* is methyi, ethyl, methoxy
or diflucromethoxy; R® is methyl, ethyi, ethoxy, isopropoxy, difluoromethoxy or cyano;
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or difluoronethyl; p is independently 1 or 2; and Z is

-b-,-NH, or -S(O, -, wherein nis an integer from
wWO0-2807/036@3Currently preferred instances of B amr€ET/(1006/003644

-OCH(CH3) - or -OCH2- wherein the oxygen is attached

to the ring carrying Rl, R2 and R3. Xis a carboxylic
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anesu ony
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30 .
The co'mpounds with which the invention is concerned may be prepared for

administration by any route consistent with their pharmacokinetic properties. Orally
administrable compositions may be in the form of tablets, capsules, powders,
Qranu[es, lozenges, liquid or gel preparations, such as oral, topical, or sterile
35. parenteral solutions' or suspensions. Tabfets and capsules for oral administration
may be in unit dose presentation form, and may contain conventional excipients such
‘as binding agents, for example syrup, acacia, gelatin, sorbiiol, tragacanth, or 7
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wherein the oxygen is attached to the ring carrying

R, R and R3; Xis -CQ2H, and Y is 4-fluorophenyl,
W0-200W36phenyl , 4- met hanesul f onyl phenyl , PCT/GB2006/003644
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gﬁffilﬁ b;hn%hdbﬁe %né}é‘{opéa@bﬁbl% i&l?t%élé/ gugfaﬁ rbizdls {1 ARY q;a@me nyl
2 HPB ?}e 159 It‘ﬂgli%ﬁ\gﬁ% etting |U§H<|>am, for axample magngsmm stearate, |

e tidia melvaiiviena glyesh ersjfica; disintegrants for example potato starch, or

2- %ééﬁfaﬁb%ﬁlﬁg’ éqeﬂis |sﬁﬂhré:§ sddiFPIRRQ RN e bietd Mey be coa’iefj
JdnGar ar.nace c

oot e Ry el P RS Pl

t heﬁr@é*fatloni 01339%@5"1'?65 fermcady r‘f?l' @@T@f&e mqenusmuomumeeswns

| N\&BIREidNS, RmiuRiohs) BE-EFS VR Blixirs) 6F iislhelprRsfedds atdappro@eaarpl es

he rrSdogsnmﬂ&ﬂm %W?a%é?%?&%‘r Bnﬁ@t}né V?h%fé%%ﬁ}eﬂ% eSLE%chglJ%I

ositions
15 rm’arﬁﬂqvﬁ F@H E‘Ei‘tadfb@{?\ée“t‘?rﬁ'ead@'ﬁ‘f?ﬁ SYARES SYRPENFINGIFORTS: (e
10 N\eamplosoriitsl, qmrpcaémﬂdella!bm gl(:REé-Eyrwpegaﬁhmydmgenated edible

antag %ﬁlb@i&)ﬁg i B g? ahple fléélthn‘l Qorfa;% r&dggﬁéé@ Bt acQéla non-

di seases ob tion. Exanples
of 28YRCH° %59‘8‘%““%‘”{“'@?‘%‘?4‘ é“o"”f)of%%‘@(?@'e alnegd ol ne ude
as tfiactnatedvionerui i, oilgllebters guab aa plyeeive, piopglersrolycol oo dthyl

ggg&ﬁlfﬂletpie%ewﬁ@eé for Mahllplebr?etwm Slrog;tl ?Q%r&ﬁﬁénz&d&ﬁor&!ﬁ@ fic
15,0354 B esuey o SperpRl St cBavng Boontt e vt by of

t he specific conpound enpl oyed, the age, body weight,

gereF aicangeplidaion 16 @%.skiflj 16 drug rhdlEbeQhada Uik s5dréapd, ioBdhor
) ro :‘éﬁ}gne?l[ Gre%gmr axn%nﬁgﬁn%ﬁnonrs %‘%I? 9\%}{1@3(&5 5 [05‘ 8 drug LRI

d| §@%{§'§'°{ﬁi Fj?éff"dﬁloﬁﬁw?“r'@%t’l”ﬁﬁﬂ'ﬁ aﬂdﬂﬁ*ﬁﬂ]ﬂ? a%%%crlbé%@?“%

20f 1 exxtveois\f pHarmbpsitiogsush b the Britdb Poketesapbeked by cl i ni cal -
trial, as is reqwred in the pharmaceutical art. In
general t he range Wll lie wt

dose
05 TG g e ien BRI 55 e TR SoorsAgP B g
. bodywdseprgiatosdfinhalersaimediiveny by iprelzBor) therpgtivegombrynd is50- mg
pe E)rell‘%blyfn?fhe %%ﬂhﬁro@arﬂciest @he’y@naﬁme Pipark@by d varity 6Ol € or
essar
25 Vg, s stk oin IR ahPR g iR AeRBCS S
- Theenssipoeands caifiechouhpgingnior eramplpRssseiredrives jet aRmizers et
. mayitrbenp eRpAeRprERrably Ay pof@ldnddivenmbired ayrosddre
¢ Ogﬁkééﬁ% o Wichi nltsﬁal%gﬁ & nﬁéﬂérﬁz‘éﬁﬁﬁhé &%de&nd@ ffr%efﬁ.t éxﬁz%pl?

of "?‘QQIOEP@SU'&%%‘{D%§W H?Wﬁ\ﬁfeqeg"ery ’%ﬁtﬁ’ﬁﬁrl es I ozenges,
30l i quid or gel preparations, such as oral, topical, or

st grd écﬁve?«ﬁgr&ﬁén%afa@d besa%wste@éa%a%tewﬁ QiR Medium.

! DeRENGGL S FAIARA PO By DA LT Frependsd
. conndigstlvastimine estidlep ddvantrgenyeli adjuvants such as a local anaesthetic,
preservativeland buffering agents can be dissolved in-the vehicle. '
35 : ,
Other compounds may be combined with compounds of this invention of formula [1]

for the prevention and treatment of pfostaglandin-mediated diseases. Thus the
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as binding agents, for exanple syrup, acacia, gelatin,
sorbitol, tragacanth, or 11 WD 2007/ 036743

WPCWBBE0E6/ 003644 pol yvi nyl -pyrrolidone; fil IRETEGE906/003644
exanpl e | actose, sugar, maize-starch, cal cium
phosphate, sorbitol or glycine; tabletting |ubricant,

f or @eeaﬁmeﬁt;m&%bmrﬁg (e ﬁ{a?naceﬁt@él eom@@ahof@,trmb}eeaﬁng
n e ant S

3t L RieSine Pz e bR o s Her ST Sl fbur
| au@fwcm@mm@@féhe imwethn@bioen@ [Hagd ee opware etresheraredtiadi ng
t 0 aRhBSIRabEhralcIRYMyehts foh @ EMtinapsrafisRy aNith tahdounds of

. 9 r af%#nllu?ae[elxr%uﬁla bl.lf a%lhoq Ilml%d%’ ?‘Q%{H c%@tgro@%u& s'fl[]tcctagb%ef or. m

S oI itlgsgride Dr@H@ﬂSw@n@ B%W@p@cwﬂéﬂ%ﬁ% %1‘?“ 6~°r Se\'feﬁiefele
pr eﬁ@erémefan @ $orRot6toly (3PleMidtiiche hedulatdies; 6d BEripleUduketiensl t h
e%eggmstg gtp;ﬁ as l%c%télfﬂth zaYE!El'stf rﬁrapﬁlfag{ o Ieyfo‘ﬁ'len?bﬁggnthe&s

' ad dnm-brtsa@ssu@nﬁ@m@onsm 5{5&@9%@) a@@mlfsergfq agenis. dorexalpRiE e
16 Or Riidcarinic-BIN3LRcepioe hlgtonisi kslichl a6 S etopigh teomsde; Sy r up, S
gel %&ﬁo@gﬁré%%‘n‘gsﬂvﬂ% %ﬁs sufcﬁ&émf[unﬁl% Iorsdllgr}{siagﬂ %6) '

agent s or
por LR fop BBl SeIoR 'aﬂ@gmf we FFcﬂﬁ?f awﬂ%q"ﬁ&esuch as
edi fexotenadihes Yitirizherioretidinel estanhiznt (V) entitussivel agants.isochetsed .

c O%Béiltle &'dlextra@ib pbfane ) ﬁtgnsseféla’lﬁlrg gg@)z{rgg(ﬁ@ |hﬁilﬁtorsP§L@9¥$ ene -

1 R o e &?ﬁég%sﬂwﬁﬁﬁg? 5 elebE T repBi BTt
andvliff4 ahtagonisisl sechres 8ose daserbed InAVQIYA3AYY and W7 98289 1) g
ag eficE: infititbrs AP TIGR, inBiBiRdrd, @(ﬁteﬂcaﬁﬂﬂwléa‘ﬂtl FRE mdKdcnal dogiesig.

may. be de | otion or _

O PRt e Froa S T e i a S e des; syon

t heasdinbigh HRENhIlorswEmatiomeatplioptoteass. for pxampleMIP12KkABMIIMaR
2({ heéneditidpnil &1Q4tase KABIIE sivh o @264 dd3aribed it vEd2B0SIO26d24,0

e s s

Ph g&@g@gﬁg@%& Qrﬂ@ﬂh! d&%ﬁi 2%@4?%@88\%%; :PIOI? %u t Jﬁe%gscpbed in .

in @1853261‘1 andEsH 2@iéﬁrﬁﬁ)é28§"f&9%§§aﬁuc%§§rﬂwe deserikgein

powWli©2000#2298 (06) alodiulathalobttBmolkite reckptot fuastipn, iy example °

i nhal ag(?a.é?%f cchs aa&é?ﬁae @ﬁemms Which Rb&A m@L%;oh B dulee

form m cropartic epar e

23/ arresiaoig facomors. dor ﬁf‘ﬁ“ﬁlfe%"’”r eRRy é’f“ﬁ%‘”@bﬁ”é}}hra’i“?/‘?’%@e A
f r ewingordstyand (f 8pagdntarihet rooriuisiet Tha funciter welds PRAGRIPRBIST Oon
can be carried out- using, for exanple, pressure driven

bl ‘
| T8 YRLEENT ol be eamale b iyt O pecBlspAcHE Rorbten
pr dpsy|be yanedfandwill depend tron thg efiselive foagiob pash ingedicaicBenpeally,

30:0@@;;@;&1@3 dos®Bneadrofil Bx@a®! €, inhal ation capsul es or
other "dry powder' del i very. systems. 30 The active

i ngredi ent may al so be adm ni stered parenterally in a
stgdﬂll&ﬂ_ﬁéiﬁulﬂiﬁ_s -

The présent invention is aso concerned with processes for preparing the compounds
35  of this invention,
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Dependi ng on the vehicle and concentration used, the
drug can either be suspended or dissolved in the
WO E36743Advant ageousl y, adj uvants such as a [PEGAIB2006/003644
anaest hetic, preservative and buffering agents can be
di ssolved in.the vehicle. 35 O her conpounds may be

conﬂereeﬁtp n&bem&gnq%ecbtestemI.rﬁ,emﬂawsahtae?rbpgﬁed febmb®

pr otQ? grgfequgF Hﬁiﬁpefaqogtngaq}g{ngﬁﬂﬁeeécam%gsqgi?gprf%wa{%mtenals,
| 200MHEBETRT MEMHIBRRH0NY DEBGWAPegficeswmesi Mareayer, byuiligng

‘al sRe ﬁr@é&%@&&cmea m.tmaalmaétcbmahemraapsmetdf efdmark @Kifl in

% ﬁlp > ?rlé cl:aﬁ\ ag?si %%?afp%d‘# 0|11§/>o eng?gtl tf"?e presen w%;%ﬁt{oﬁ glan}med -
confistim E[hQJ‘FO”UDh'@dﬁ yatrated mﬁhemxamelfew P aot[ ﬂqﬂe‘éﬁﬁdO pheongjjued
MOI & 6kl thel dRR lgBME tat 6 corRgierdt Ss thSthivéntibh. @hd Hamplpetthes

ag%msﬁaté Eglt .@ f&sﬂx% 0@%@% &Q@&anfw m? g%ngﬁ node

 corsKiliedia theraginlyeadiyweersiang hekkneuisgriations ‘t‘f“@lcé@ﬁﬁi‘%‘%‘dor
10 udesm@aied ef thd )ow(ngd repaiaive proeepdsaan Bsed s:tpssepamluﬂse as-
sal pb&IQ., 1 ndacaterol or formoterol; (3)
| eukotri ene nodul ators, for exanple | eukot ri ene
ant agoni sts such as mont el ukast, zafirulast or

: t

ik gt WO oLkl
ag HiRup of foppuiaQ-aptignal 'erbﬁﬁrwgeémf 9&5@856?9615

1antdztrediabive, saycion@siettly bt pmparmujh@macden be(tﬁgen a compoqnd' o
ph Qﬂbnﬁaé @ n@%%ﬁfabie\élkfrlﬁ%'abéﬁ of f&hmial[éj Qfrdse ghoipllGas

roflum |stam nes,. for
o FFPR5nE &iouable iy wpdiion bt o, o -
© antrefempsiienylonhclypiealy. teatokbamaeadtien is earﬂedrquwn Hie presence.
| Orohh bsHeter Sampis, REbHGh Sirbdndty) iR Ak inklisdhiewRiorg@APE, Such |

20 éégﬁ%eér gﬁwfﬁqﬁ%mama ﬁ{%{bféﬁnﬁ%{stg&ﬂ}ﬁi%sg Ghd X& pitted

k etibhe ot Bt 't r('@obe@e»@mem Rfiapy p@ite *’%ﬁ%’ﬁ‘a%&ﬂ of ilernasigfe]2]
. ando itraf eemxia;[1a] d€hg a fofinAof dikyiating ggant [81i8 whishuaie casthérivbibe
. d e%%h&ﬁﬂleé &h %\ﬂ@%fmﬁ% E&gﬁt ﬁabwgtéé?gdz Bt exérﬂﬂ& if g%ﬁﬁ:ﬁ

tors an I nh | tors or ex - TNF
nmofBEFSEAE R ° H‘E’iy'éfc?&idé‘@ay bg ﬁ%ﬂe’&@* ﬁéﬁ‘i%%g'e é“r‘?‘a"%ﬁﬁ”%%
25an cik¥infgragert mtvdich itheroid gghp iswhatevtadak et edter dior examble, aas
ior terilotiyt dskidp imstrcp&esmeérsta&t tﬁéﬂﬁ WL RLibrAPbicd%€on o OF

SR LGN

vwmwcugg%otm#aswgmmgmm of Mm entigny(SelgBi§i 13t s such
- as those described in EP1052264 and EP1241176 (15)

AZb ant agoni sts such as those described ing

W02Q02/ 42%98H5 (16) nodul ators of chenpki nd recept or

functi or e foly supnteagonist s_qf and CCRS;
(17)-Corpot gzls i ch. nodul ate the acti & er
oH R v B R
30 iz} : B © [1al B = O-(optionally substituted)alkylene

Scheme 1
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25 prostanoid receptors, for exanple a DP receptor

antagoni st or a thronboxane A2 antagonist; and (18)
woagesvessdat nodul ate Th2 function, such as PPARRT/GB2006/003644

agoni sts The weight ratio of the conmpound of the

invention to the second active ingredient my be -

var lhl@ eﬁigfg . cﬁ?d?rqulh' %gﬂas} &)ﬁ‘geﬁ ents/%te Magargg Eﬁbg Feaﬁ%ﬁ h- :

| ngredi ent .
: etvﬁgn %%nom@t%g&{mgp [4@;9?9( §b-figarhgpy Cﬁ'i"%’éﬂ pf formula {5] .
[ nv(Scitemelz ). IThe @hdation oy becanizd oulireht opin dreqssescefoba suitable

DI CRAfrdify 4428, SRIBOHAGRoorA SOkl BeroBBAL hiifor 13 W

e

2007/ 0367 P e _conp

Rl e G %aregwn%@c'a‘ﬁ&xa&ﬂ@a
aco@p&pmgdhwnommghm@edur es of the follow ng schenes
and exanpl es, using appropriate materials, -and are
further exerrpl l,fl ed by the foll ow ng specific

exanpl es. Nbr fov Fzing the p'Toqqed res o
descri bed WI ﬁe’ di wﬂ:f@vﬁe cam.a:?qn eTHEn -one of

ordi nary ski 5 the t can reagityWprEpare
addi ti onal compounds of 't he present i nventi on cl ai rred
herein. The cggpounds |II[5§Jstrat ed in th@l exanpl es are
not, however, to be- const%cgle as formng the onIy
genus that is considered ®Y%2 i nventi on. The
Iexanples further illustrate details for the

_r? L &mrpaiﬁd@&f&huram1 mmaﬁ uma%n a&oa@la@uﬂrsam@tmflu@umétmx@,
ose

sendi o Bl bbbt epb @ i AR %ngesﬁh
t hekefoesiar offiormypladrleip ahigh Pﬁéemse@te@mﬁm@p@@ﬁainégrsr%@uqh@s _
Pr efReMyParki RBFIE fol RISy akSISionWRABIbIBERIoRMethi®: (Btheaata). s

15o f t(g Bl Jﬁ?!ar?toédlth%]ﬁ’ttaé r?acwgrk i Qar %ooéépor% ;#rgi%gt%ﬂér?rﬁﬁ ﬂ'&e?rqeé?é{e

an d63R“ approppiate sepgpiection ﬁtﬁ%W'HQG TS”'E?@’FOI R e ersised ‘i?ﬁ?wnd '
c ol ieaitbry oliermptag areeldo\h:yortnm be prapdredionbieibween a
CONBALYLHds éaf:or& eﬁ'nohgl]moﬁﬂgnﬁoé wlilea Rl e &t kyl ating
agent o forrru , where group LG represents a .
sui tabl e IeaV|ng group (for exanple, chloro, brono, or
met hanesul f on oxy) Tygl coal ly, the alyl ation
reaction ig® iNd out the pres@aca tof & base
(for exanple t assi B gqarPonatey i.n ert sol vent' '
(for exarrplne 0 "acet one*or N, N-di nBt hyl fIpr ani de)

Wi || be underdtood by those who are practfcdd in the'
art that it md$f be convenflent to carry ®ut the
transformation of internediate [2] to final conpound

[1.a], using a fo;m”of al kyl ating agent [3] in which
one or other of sz‘t‘l onalities. on either

conmponent i 5 Sui Jected. For exanple, if group

X ' '
B
. X’ R Y
- [ta] B = O-{oplionally substtuted)aikylene

20 H#* = OCHF,
' ' : Scheme 3
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represents a carboxylic acid it may be convenient to

carry out the reaction using an 25 al kylating agent in
WRH08T036Ts aci d group is protected as an ester KEWGEB2006/063644

exanple, an ethyl or tert-butyl ester). It is to be

understood that if the reaction is carried out on a

gr Qioﬁ\?blﬁ\t@ of i@fnmleﬂé} n@e{y@é |p&bbrﬁ@fr@gﬁmipo{lrt&l]s obformayILIapr i at e’
eprot ec I | e
ded Fire tglgnt w ﬁgﬁm ent c??orrnuig @E{?‘éﬁeqne 49 @% ﬁle{ﬁoésh

R cye cnaqq @O\Rgor the preparatlon of com pounds of formula a}from compgund '

‘ LGof{oma.ﬂa[Qr(BbHemupst ituted)aTkylene)% - i RAR3/ /
CHRY x.BRY 30 121 f3] [ta] B= O (optionally

substituted)al kyl ene Schene 1 14 WO 2007/ 036743

PCT/ GB2®@06/ 003644 I nternedi ate conpounﬁs'%f Lornula

Lé%V\B N’gﬁ;‘”ﬂgﬂ orlJlanallr sUbst u(egﬂ%ne gab_ym.-t[ he A Ion
1, 3- 87 cdr bBnyl - conpound of fornula [5] - (% hene 2)

_ The reaé?lon may-.be carried out neat -or “n t he
‘presencenof “a suitabl e Rlehydr at i nifBagépieray whppdgyone

_ pol yphosphoric .acid, p-toégenesul fonic acid or . . 5
nmet hanesul f oni c aC|d Compounds of fornula [4] and [5]
are commercially available -or prepared by known
e tGrogeunds offidrmis [1aiin wilidh R° is R alkpxraronp,Rych aplifjuorpmetiioxyy

1R r@#c@iﬂeﬁfén be bééarécﬁflon[ iRibrmeBatkeampaindSof fonGoapolustg of

o sPeieon ol bah B AR RN,
thevome@mwﬁpr@wa%ﬁcg ﬁ"qwalvﬂés j’r“‘é‘ﬁcﬂ1%f -

_ compounds of formula [8] (Scheme 3).

15 . Compounds of formula [11] may conveniently be prepared from comppunds of
formula [10]. The reaction may be carried in the presence of a suitabie dehydrating
~ . agent, for example methanesulfonic acid or p-toluenesulfonic acid.

Intermedlate compounds of formula [10] may be prepared from reaction of

>20 amlnophenols of formula [4] with B-ketothioesters of formula [9] in the presence of
silver triflucroacetate. Compounds of formula [4] and [8] are commercially available
or prepared by known methods.

16



ket oester of formula [7], in which PG represents an
appropriate al kyl group (such as nethyl and ethyl),

WD We™3by al kyl ati on with chl orodi fl uor omet PETEGB2006/003644
(Schenme 3). It is . 15 to be understood that if the
reaction is carried out on a protected form of -

i nterinedi ateg [6] an approprl ate deprot ecti Qv st ep
Wi l'l be rg reg to o he deS|F;2ed cop un [1a]

Ket oesters f or nuls é prepared
from know rpounds accor di ng to Okrfown to -
those skilleetin the art. RL R Rz a Rz\ #NH, O O

x~B - B_.XO0Op [5 [7] [e] RleNRs s / /| A xB
R4 Y [ta] B = O{optl onal | y substituted)al kyl ene 20 )
R4=OCHF2 Schene_ 3 R'15 WD 2007/ 03 PCT/.GB2006/ 003644'. :
Compound of f offf o°nmay. be ﬁ'ﬁ Fr om :
conpounds=of f oy by TTea A h an

al kyl ating agefit of florfjul.a [3] (Sghe ), using

met hods descri bedabové for the Bt epar ati on of -
conpounds of fornufd [1 a] f‘f‘lmgﬁﬂﬁéﬁﬁﬁ@a"ﬂ@ﬁ formula -
[2] (Schenme 1). . RR R~ NH Rz NH, _((optlonally
substit ut ed) ~al kyl ene) . x Sbemep f1 LG As H OH x B [4]
131. [B] B = Qopttonally substltuted)ai Vene Scherre 4

Compounds of the invention of formula [1b], wherein R™, A and Y are as defined

5 . above, may be prepared by the reaction between an intermediate compound of ‘
formuida [12], in which group T represents a chloro, bromo, or iodo atom, or a triflucro-
methanesulfonyioxy group, and 1-(feri-butyldimethylsityloxy)-1-methoxyethane
(Scheme 8). The reaction may conveniently be carried out in the presence ofa
suitable catalyst (for example a paliadium compound) and a base, such as sodium

10  acetate. S '

Scheme 6

15  Intermediates of formulda [12], in which T is triflucromethanesulionyloxy, may be
prépared from the reaction of intermediates of formula [2] with N-phenyl-
trifiuoromethanesulfonimide in the presence of a base, such as potassium carbonate.

It will be understood by those practiced in the art that compounds of the invention
20 may be prepared by transformations of other compounds of the invention, For
example, compotnds of the invention of formuta [1c], in which group A represents a
sulfonyl group, may conveniently be preparad by the oxidation of compounds of the
invention of formula [1a], in which group A represents a sulfanyl group, with a '
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Conpounds of formula [1 a] in which R5 is an al koxy

group, such as difluoronethoxy, 10 may conveniently
wioeoptedased from i nt ermedi at e conpounds of f or@IVGB2006/003644

[11] using nethods descri bed above for the

preparation of conpounds of fornmula [1 a] from

co ”Bﬂﬂdﬂg §xuc9§1r J %Eﬁ'f‘ébcﬁ\ ak 8&ta45§ﬁﬂﬁﬂ§yrﬂanoﬁﬁgte chggounds of

for ormula [8] (Schene

5" SsShlngrmitsor 57 ek o7 PO PREBRy oot entl y be
prepared fron1conpounds of formula [10]. The reaction
may be carried in ghe presence of a suhtable

fornula [10] iyl ; i O
am nophenol s of fGEnw¢aY[4] wth 0- ke%@thﬂo@sters of
formula [9 e presence of _silver

trifIuproak@@é?@wmﬂﬁﬂﬁ%ﬁﬁﬁ@" of fornula [4] and [9] are

commercially available or prepared by known nethods.
16 WD 2007/ 036743 PCT/ GB2006/ 003644 RI1 O ORL HHA'Y
"R-xNH2 A4 Rx N R R / H Y AFe HOO - OH OH 4 -

[ 9] : B RY 17

‘[ la %Jf@']h(ar exta%BI 17190 sDof o?rP %%% m[hg;lpreoH% ﬁ rﬁ%resen
hﬂ;wg@ @nﬁ@w PR!‘SG"éﬁ“ﬂR herapaied RY the Fedgetiop G?W{!‘P‘él-'"f’idb]

V\heromua (R, ibwhiéh Grovgp RF réapfeResSa Bed §oasuch abdhvesr bRk, txe :

1(6” %5\“3%139%{ %%ﬁoﬁ\%ﬁl@ﬁt? g &%ﬁ,&?@ﬁ élﬁuén%tﬁrhﬁgde?ﬁnethe

represents
a d?f?“@F"E? of gswkeple caiplyst SHS aétpﬁ'l?fj'”’@rsu@ B4 ¢ ‘iﬁ‘Eﬂ"B
met hanesul f onyl oxy group, and
1-(tert-butyldimethylsilyloxy)-1- nethoxyethane
© (ScEE®eleg) . " The reaction may convenientiy be carried
out in the presence of a suitable catalyst (for
exanpl e a pal | adi um conpound) and a base, such as

‘ 15 0dThd Mvaktion GAltnal Be described with reference to the followi ng examples. It will
be appreciated that the invention is described by way of example only and
modification of detail may be made without depariing from the scope of the invention.

H NMR Spec;tra were recorded at ambient temperature i.lsing a Varian Unity Inova
20 - (406MHZ) spectrometer with a triple resonance 5 mm probe spectrometer. Chemical
. ‘ shifts are expressed in'ppm relative to tetramethylsilane. The following abbreviations
“have been used: br s = broad singiet, s = singlet, d = doublet dd = double doublet, t
- =triplet, g = quartet, m = muliiplet. '

25  Mass Spectrometry (LGMS) experiments to determine retention times and associaied
mass ions were performed using the following methods:

Method A: experiments were performed on a Micromass Platform LGT_specfrometer

with positive ion electrospray and single wavelength UV 254 nm detection using a
30  Higgins Clipeus C18 5 pym 100 x 3.0 mm column and a 2 mL / minute flow rate. The
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RLRS ~RRsi RZ\ gAl a+ S§~R AHORY TR YO
[12) [1b] Schene 6 15 Internediates of fornula, [12],

WOrR00u#36™3T i s trifluoronet hanesul fonyl oxy, nmaydIéGB2006/003644

prepared fromthe reaction of internmedi ates of formula
[2] with N-phenyl- trifluoronethanesul fonimde-in the

pr %ﬁ,ﬁfﬁ Pe&iveR syaerh %gg %%tér BchicRRlg@S S, mpg&.@ E;Bﬁérﬁ}\) anlds -

eunersoo cticed Int

corthEReRIE FoARB G %rﬂrmraﬁm%%orrﬂr Bt s Gppate Bl

t r eanggécbentra fio 6196 sadfenton drelr25 Gosvpyeuiidwedhe hexkl 4 mimdes Then.

FOrfrnal%ﬁéﬂ?bﬁtenﬁ@d%@r@fd'ﬂ%taﬁffoﬁdﬁrtﬂeﬂﬁﬁrﬂ'ﬁJ{eQn of formula.

to], i'n which group A.represents a sulfonyl group,
y conveni ently be prepared by the oxidation of ,

c oniyntds experimends were parietraagion giMigremang IPitform LE]speqtramelal ch.
gr Okl psitive RAESRBIS ich ctedirdspray bndOF1SUDiodéairdy datedtionViéhga

2 Ooﬂr{e%ﬁ? g‘ﬁ‘&f & EL BRI OB 0 mn S 4 AR Frpﬂﬁﬁb fyPhalbdThe

agen assSl um per oxy -
c hI @W@pér%@@w@rﬁéor golvgpy Fbﬂf@ﬁ "/of%‘@rlt Ruier e R0 ToRIRH si ng |
1@ aalowed b)Rl griviient 0 128 90sdNeRA 4Ra 98 9RBlvent/B dverd@ nelt4 Y . -

x| Eih ﬁr % AR J@al@o]v ts;[srlegl \&s?\elﬁgmskagﬁﬂrléfﬁrt er 0. 5?1 minutes

subs alkyle I'n a t her

exanpl e, conpounds of formula [1 b], in vvhr ch group RS .-

rep\nrmsm\resex;mrrmhr}tsiwerg earrigrt avihwsing\a Recaoud Ghamistnsniip :
Sé\?ﬁj oRY iR ugé%%le%dgf‘esowgﬁ’&@qém@ﬁeld ﬁrﬁlﬁd“dbtﬁ o{ 1 g
Ift hi vmicB giyp Ire%Pogﬁ%bl!: contro %’grr?peepétti'esafrom 40_25%r 8 uaPn such .
achieved, and pressures of up to 20 bar can be reached. Two types of viat are
available for this processor, 0.5-2.0 mL and 2.0-5.0 mL. ' '

Reverse-phase preparative HPLC purifications were carried out using Genesis 7
20 micron C-18 bonded silica stationary phase in columns 10 cm in lengthand2em
internal diameter. The mobile phase used was mixtures of acetonitrile and water
{both buffered with 0.1 % v/v trifluoroacetic acid) with a flow rate of 10 mL per minute
“and typical gradients of 40 to 90 % organic modifier ramped up over 30 to 40 - '
‘ minutes. Fractions ‘containing the required product (identified by LC-MS analysis) .
25  were pooled, the organic fraction removed by evaporation, and.the remaining
“aqueous fraction lyophilised, to give the final product. -

Example 1: [8-chloro-3-(4-chlorobenzyl)-4-methoxy-2-methylquinolin-5-
vioxylacetic acid
30
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10 transformati on may conveniently be achi eved by
reduction with hydrogen in the presence of a suitable
woawal/gest43 such as pal | adi um supported on car b@®CT/GB2606/003644
Exanpl'es 15 The invention will now be described with
reference to the follow ng exanples. It will be
appr’ec{ at ed that the invention is descrl bed byvvay of
exa modi fication of deta made
o PB BB B g RO R O resr S TRV TR 1H
- NMR spectra were recorded at anbient tenperature using

‘a Vﬂ Frib@fe $9RLahniho(4@NeRopRéhol (ﬂ 8Q\VHZ). cﬁ&%ﬁﬂ%@ﬁuty}% thig a-

| oo IR el R no Sl gl o U5 G
t et nitgaen foy 1 GholgnEhe nitere e ¢aoled iroerh lempeiaturd and he residtie

be efturkshith BethencFarl e n/&ialgddaiom btan-1%l BGkEH a bﬁge—

dou bl %%I‘: Plﬂ'%atlor%%muﬁu gl?rglggtg%ph& ogsnllcarglepel&tinp wﬂ? E %re of -

uar ectro

ex pethyl Aseiptesangd alcel@rp@ﬁth@n@éo i & ey olvme) grue m@ﬁsmpwﬂd asa
@ssmd:va&w@lomgss i ons were perforned using the.
foll ow ng net hods Met hod A. experinments were
performed on a Mcromass PlatformLCT sgectromster

wi-t %(E{Mﬂped@ §rt-9 (e @m 8EPFag Bl @+ Healile 70t
UV @b 4HnTeai@r 2cs.6 BB, 1u5,i1mg5 &, 11901490ggi1AE Cl i peus Cl18 5

I BT e 5 (1

1%ol vent systemwas 95 % water containing 0.1 %formc
aci Rtegesatibv efit  [@jchlaroed-G-chivmbertzg)-tehyig-czohHaihningirdlits-9% -
formxgla@%gg,c(,ﬁghwgggr B) for the first mnute foll owed

by “a gradient up to 5 % solvent A and 95 % sol vent B
~over the next 14 mnutes. The final solvent system
wasA saisltion of §rebloeerit-(4fchiprobentzyil-§-hysliroxp2-wriehlt irsquinolingd-we (A6

203: @ xAgFdhPERsHiEn RITAL) RS fluhsPMinGirogenMna bodaRs -aBlratA nom
LC ﬁ??&ttoﬁ 8&'8&% ais@[@}yf%@f)' rhfdg f t&%ﬂydgp‘?@%‘i {‘l%nL) Qs added

el ectrospray i on usl ?
Pheaid FP@ﬁ@}elﬂmmlatwf@md 138 “Gover & h?Hﬁ Thg Miifiie Watrogleg g0 /
m r*Gtaqd & bawtion eitbeomobbgic addhwiay esten(s Qeg)ﬂmsalﬁﬁro%emcﬂ gent

fo larﬁ_ was) a%éé& Q{d\{ﬁé%stﬁim% ﬂ{xﬂ}r@ ﬁaﬁﬂeﬁ Riro Qt]aﬂl'étcﬁér 2 ho@:@ _'

0 SOl ven

24, 0 e g a0 frEnpeiaiere o 3 GRy, T {ﬂ%@fﬁuwﬁ el WM
Sy stqeenunbsirdabrit acidasd enractédwitheetyl acetaterand ihe gombinadt es

M @&f%%r&hﬁd%ﬁéd m@a@rav@raau&ag édtdﬁﬂm dﬂiéhdé'b%lu% dhd then
n esi,ze

E T P il vy AT VoA B reaﬁ‘%ﬁ’&%’s

- of andpyiiitatipn ¢fithpdedidug by erkeirehirgmajogzaRtly @uiiics el eluting wnth a’

30T e g biktgpadez@ind QeA&BmEna®T1:P®to 19:1 by vqume) gave title

compound as a gum, 0.13 g.

a .

MS: ESI {+ve) (Method B): 406 (M+H)*, Retention time 3.1 min.

35 Preparatfion ic: [8-ch1oro—3-(4-chlorobenzyl)-4-methoxy-z-methquuinolin-s-
yloxylacetic acid methyl ester
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achi eved, and pressures of up to 20 bar can be
reached. Two types of vial are available for this

wproeessms, 0.5-2.0 .nL and 2.0-5.0 nL. Rever sePoiiask2006/003644

preparative HPLC purifications were carried out using
Genesis 7 20 mcron C 18 bonded silica stationary

P haﬁ? ﬁn x{uﬂ-: Jf %]c%mrqo %&%hﬁﬁhéﬂ}gs -5 H\gfg[?l 43&9 1 % o‘ﬁﬂaroiJHoﬁ{ -8l aI

ac eSt'%‘VﬂF“ieF‘? feidl et vﬁﬂré& 3 q)ﬁ%ﬁ*ewarfer (812% AWM 0.1 %
v/ vdiméthyiforoamizie e1.0 mLjend dtassiutnitatofidto. 14 gl werestiné@alrborper

m) H)#lﬁeratf}g thr by Eéupsalfhé}ﬁiﬁgllemg §lltﬁ1=.fd vﬁtﬁ wﬁi@r SN el M iyt

I er ranp over Fractions
£ o FERPIRARNE RaHnS] aRTAG "BTROEEE WP GEHPE PREOBFOIETES
anaihlpgdessolutior2id WM@vgcmlge@;unt Mat@rTgamh@mfwaammqyﬁd inder -

I eIy Rek &yss%aﬁ@w.ea% o a;adeaadae by GO nfthatod @G QRS Tica
fr gq(.:?LI OP Mtl?g mlxture ofdethyl acet e and Ellgh(?oromé?ﬁane P‘!r % 1by

[8 \@wmrmewtwcempayn@mm P.089 gret hoxy 2- met hyl qui nol i n o

15- yl oxy]acetic acid 30 CI O ,0 OCOHC 19 W

K] on e |

oL e e L AP
'UI nol i n-4-one A nixture of 3-anino-4-chlorophenol (2.5 -
0) , PrébatabiorcTd: BroplberEWichioBban g ngihng- -2arnétiojlquinolitsRy |

est and tol uene-4-sulfonic acid (0.3 g). vvés
lsm ﬁ’g&%%'gafg’)o C under nitrogen for 10 hours. The -

Lvi xture was cooled to room tenperature and the residue
t 1 i A nixatead[Swhibto-3@ chianbénzgvtimethery-2ometisigainblinseoxfiecsic -

buti rrqeihgll esleP O%fié 8)" Heﬁar%?(2%L)R@%@é’d aqﬁ"éébé ﬁ!ﬁl@lﬂhﬂ(ﬁkld@y : |

. coI um ‘
G R rﬁ&fﬂ@ et T vas e i SReTTHR S oPats o
1 (Thi ynethatalivves remetied utder reducsd infssenrrianddheepH of the yesidugw
205 0|ddfdste@toﬁ By the acktidN¥R1 .0 DM dlie hydrébhBridddid Burificktionldy,
pg%ésgtm? r%vgr% gh§s§ %Lé glgnig gra?érﬁbow ?&A’IBIEQE of at:%t t?le?’rp
% vator (29 % toi8p % qiroamismoditapgvy lechpepupy as @@hw\( 44000
Retgention time 3.8 mn. 15 Preparation 1b:- .
[ 8- chloro 3- (4-chl orobenzyi ) - 2- net hyl - 4- oxo- 1, 4- dlhydr
25 qu NMH (DMgo-de) $2.55 (s, 3H), 3.80 (s, 3H), 4.20 (s, 2H), 4.90 (s, 2H), 6.80 (d,J
=8.6'Hz, 1H), 7.15 (d, J = 8.6 Hz, 2H), 7.30 (d, J = 8.6 Hz, 2H), 7.80 (d, J = 8.6 Hz, -
1H). ‘
MS: E5! (+ve) (Method A): 406 (M+H)*, Retention time 11.0 min.
MS: ESI (+ve) (Method B): 406 (M-+H)", Retention time 3.5 min'.‘
30 ' _ :
Example 2: {8-chloro-3-(4-chlorobenzyl}-2,4-dimethylquinolin-5-yloxyJacetic
acid '
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yl oxy] acetic acid nethyl ester A solution of

8- chl or o- 3- (4-chl or obenzyl ) - 5- hydr oxy- 2- net hyl -
wbh200 036148 n- 4- one (0.56 20 g) in tetrahydrof uPEN/GBR206/003644
m-) was flushed with nitrogen and cooled to -40 C. A
1.0 Msolution of sodiumbis(trimethylsilyl)amde in
tetrahydrofuran (1.7 m-) cwas added and the resulting
m xture warnmed to 0 C oveys The m xture was
cooled to -30° C and a s [ of bronvacetic acid .
met hyl ester (0.26 g) in~#& drofuran (1.0 nL) was
‘added and the resul ting npxt re warmed to room
tenperature over 2 hours| 25 anfi en stirred at this
tenperature.for 3 daysgZ¥tgg m Xtute was diluted with
1.0 M aqueous hydrochloric aci ¢ and extracted with

et hyl acetate and the conbined extracts wer e washed
W th saturated aqueous sodi um chl ori de solution and

t hefPrepaghtiviezh: BrblorBgrobibiobenzgl e, f-divethyflieolis Glytogyjtcetieaid -
r enpuMgflsdgpder reduced pressure and purification of

he reésidue by col unm chromat ography on silica gel,
“®luting With a 30 mxture of ethyl acetate and :

di dnmmNM8hume-3((& chigrobanzy)) P 4tdigthyipinglired-old@gda) Nt e

. COrgaRdiRHoramidie %Lﬁpé&siﬂm cB@ona@ﬁb 1{ )\ brolviRbdMREladR) :

406 '

o et 1o i o e B s mfBuflie 1 ToRERE RS el

n- Suasgpnseytialedandes resiped prﬁéﬁwislqmdé&et rewd%@iﬂﬂm ‘Q'@(?#wb%iﬂﬁs '
1PCHhEBRING(IQ VRS Wéshedwith sehurkitel dfieous sodium chloride solution and

[ 8- tﬁJPl 5@0\% 141#%183%18 E&Q@nﬂéls&v tﬂﬁl@%hveﬁ uﬂ&%‘? ucéégd' hydr

-oquin acetl c acl ester
i odBIFEYH “('@Faw iy resiuepy ‘EH’IUHEFWVF‘F‘BWF}HMOBé"“Ealgeg m.)’
© anchlytiog wigisi ikt oy atetatd fhdbyclgppxane (L1 gtolumeligavatiter oom
t erpgpRhlioe1fger 22 hours. The mxture was diluted with
%/ater and extracted with ethyl. 5 acetate and the
nbi ned extracts were washed wi th saturated aqueous
-sodHMVIFOIBDOk): 3275 (sl 3H)i 286 (arftt), 25 dsl 20 475 (radiles Pl J =
suldai£1n)] 685 fO) Y 8B MG, 7 RNBVIED dMden), 7.65 @;dwce@ Hz,
: .‘pre ?nl;re and purification .of the residue by colum
tography on silica gel, eluting with a mxture
of NG B (+eed Bllethag Bari@4 G-, Betention frané 1 (19 to 19:1 by
o/ol ume) gave title conpound as a gum 0.059 g. 10 MS:
ESlPrépar rﬁc;en égr cﬂ@% %—chl@%gengyw*'ﬂ—dtmeﬁ%lﬁm& ggloﬁy}]ﬁtlcdﬁcﬁ
[8 chloro 3- (4-chl or obenzyl ) - 4- met hoxy- 2- nethquU|noI| :
N- Pcsolilticvoy jsamRtd-B{4abiofbbenzyl)-2,4-dimethylquinolin-5-yloxylacetic acid :

. methyl ester (0.11 g), acetonitrile (2.0 mL) and 4.0 M agueous lithium hydroxide

25  solution (2.0 ml) was stirred at room temperature for 1 hour: The acetonitrile was
removed under reduced pressure and the pH of the residue adjuéted to ~5 by the
addition of saturated aqueous sodium dihydrogenphosphate solution. The resulting
mixture was extracted with ethyl acetaie and the combined extracts dried over
magnesium sulfate and concentrated under reduced pressure. Purification of the

30 residue by column chromatography cn'a fiash NH, cariridga, eluting with methanol
and then 2.0 M ammonia in methanal, gave iitle compound, 0.10 g.
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15 A m xture of

[ 8- chl oro- 3- (4-chl orobenzyl) - 4- net hoxy- 2- et hyl qui nol i
W0-280Wi3649] acetic acid nmethyl ester (0.059 g) PCT/GB2006/003644

nmet hanol (2.0 nmlL), saturated aqueous |ithium hydroxide

solution (0.25 nm.) and water (0.4 nlL) was stirred at

roomterrper ature for 15 hours.. The. nethanol was

o PR e S0 5P B35 W el A BaR e A o .0

aq e 8.0 $izI iy 7Sl o= €6 Hei ), 7RG (IfJ <&6 HoreHby .85 plar 6 Hu.e
revmse phase HPLC using a gradient over 30 m nutes of

et -9 1t0.80 f -
M?’Héﬂ g o ot Bl 3 h Rl LI o 060
g MSES! (+18) NMBhqNES0 dayH)', @e@n@s g 353My., 3.80 (s,
4.20 (s, 2H), 4.90 (s,. 6.90 (d, J = 8.6 H,-

| byl o ko .

A): 406 (MrH)*, Retention tlrre 11.0.mn. - Ms ESI
(+ve) (Method B): 406 - e tlontlme35mn
30 Exanmple 2: -.
[ 8- chl or o- 3- (4- chl or oben2fff ¥
oxy]acetic acid 21 W.2007/03
CI N OQCCHd  Preparatlii on 28 :
[ 8-chl oro-3-(4-chl- orobeﬂzyl) 2= di et hyI qui nol i n- 5 yI .
i®xy]lacetic acid nethyl ester .50A m xture-of - ‘
8- chl or o- 3- (4- chl orobenzyl ) - 2, 4- di net hyl qui nol i n- 5-. ol
(0.23 9), NN dlrrethylforrmmde(SOnL) pot assium - -
c arensetien Jap3-eminogymeliiphefiobmoacet i ¢ acid met hyl. ester -
(0.075 nL) was stirred at roomtenperature for 17. ‘

howx,ﬁ.xma;'a?5.599%@95”99@%@913@psﬁs,gaaﬁa%wgé JEJURS 00

ressure acet ate 10
15 n DG AL Y pEe (BE MbcF wageamreﬁe@‘éd hophand

sodheatat athBod fcdie1 7dolinst Themixiurd was cooled to roormn temperature and the
resulting precipitate collected by _fiitration. Crystaliisation from water ga\)e title

¥i- di met hyl qui nol i n-5-y| '
43 PCT/ GB2006/ 003644

compound, 1.7 g.
20 'HNMR (DMSO-ds)E 5 2.05 (s, 3H4), 4.75 (br s, 2H), 5.75-5.80 (m, 3H), 8.70 (s, 1H}.
Preparation 3b: 3-(4-chlorobenzyf)-5-hydroxy-4,7-dimethyl-1H-quinolin-2-one

.  Amixture of 3-amino-5-methylphenol (0.25 g) and 2-(4—chlorobénzyl)-s-oxobutyric .
25  acid ethyl ester (0.52 g) was heated at 150 °C under nitrogen for 7 hours. The

" mixture was cooled to room temperature and the residue triturated with methanol to

afford the title compound as an ofi-white solid, 0.32 g. '

"H NMR (DMSO-d6): § 2.20 (s, 3H), 2.55 (s, 3H), 4.00 (s, 2H), 6.40 (m, 1H), 6.55 (m,
30 1H),7.20 (2H, d, J = 8.6 Hz), 7.30 (2H, d, J = 8,6 Hz), 10.00 (1H, brs), 11.50 (1H, br

s). -

MS: ESI (+ve) (Method B): 314 (M+H)*,r Retention time 3.14 ‘rninf '
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then dried over magnesium sul fate. The sol vent was
renoved under reduced pressure and purification of
- WOHeH@sT4due by col unm chr omat ogr aphy on si | i c@CJéEB2006/003644
eluting with a m xture of ethyl acetate and
cycl ohexane (1:1 by vol une) gave title conpound, O. 11
g 15 1H NWR (CDClI 3): 3 2.75 (s, 2.85 (s, 31-1),

E& giraﬂ g%.dlgﬁar?)glatgar@i@’_%ﬁ_smdf @d‘%lgmb\ejnzﬂ) %7 glmethyle 0XG-
Hz tPl)dthdr%J(r@lmJ&segﬂz 2H). Ms:  ESI (+ve) (Method B):
404 (MtH', Retention tinme 4.1 mn. 20 Preparation

F ‘A m[xture ofé:' ((I Xhloropenzyg hr}rdrorxs -4, E dlzlethyl 1I-{ (F]uu]ohn -2-0 1 A gk
oXyﬂ)l’gegmﬂl@r%ﬂ@nesmf@mqﬂﬂ %ﬁ Oﬁaotassmm carbonate (1. 85 g an
[ 8- iehdhytrofusan((7e eh) varstbaerny n)lerawaﬁ/ed'raﬂatldirbdt G20 °Cadri1R- 5-yI

OXV%EHB@;'T% g\%ﬁ’e w{%ﬂta&l an%ﬂe@ﬁtra%%&éegﬂ%ed Li?ﬁ%tré?c{é‘]bécf Lle

sol RIPFSYfs- {oiening °f)‘he\/(%°$d”§ by sy °§f°"PB’§WP‘?V§?6&'FaaQ% ety

10 hwitira mikloe chetbyl acidte arhellcmzsmemmuiv:ealtolﬁrﬂjwrvowmdmawlntle .

T eghiphenadRdn biGnRHoRS 3 8 he resi due ‘adj usted to -5 by
the addition of saturated aqueous sodi um

- di hydrogenphosphat e solution. The resulting mxture
- was HEYIR EAMRAda) & T048HY ), 280 64 althed. 46, 2H)6.20mbi el 15-

extfm(t,-sm)ryg@l(np\(ﬁ)" 12.0RBINBSI um suI fate and |
SR B LR PR 1, 5% e

cartridge, eluting with methanol and then 2.0 M .

D e s T I %%'%aza'g
6%%?'&@%)” 2.85 (s, 3H), 4'25 (s, 2H), 4.75 (s,
6.80(d, J =86 Hz, i H, 7.00 (d, J = 8.6 Hz,
_ 262 H)A miktubgf trifldorordetiran8suboridzacid Bkii-chidroBdmzyl)d, 7-dimath{-26oxbia 2-

1 H)dl!':y§r0!¥|}::hc>l|J1:-§lyl ési'éYﬁh éél\{b( e'?t%g ﬁg;ethgﬁg/ cj:‘(glﬁhmet 0 @gﬁ"e‘ﬂg d PN

Ret'@ﬂ’tﬁoslﬂmtaf’ﬂ%te §) %5 %bﬁ(d! cgt.one) palladium {0.07 g) and 1'
[ 3-bistcirttehydehobrse) feiryceRs @) OOR ) i NIN-dimerbyifoyrhayiden(s$.0 reLB- y |
] aGRk 'h@até!ﬁlbﬂmcrﬁ@@ :rraliigtltﬁ:r| at 190°€ R QHerd%s ke mixturs was
253 %q?lte(? w1§1 erﬁ% ac\é{apa, wasﬁed with saturated aqueous ammonium chloride
' solution, water and saturated agueocus sodium chloride solution and then dried over
| magnesium sulfate. The solvent was removed under reduced pressure and
purification of the residue by column chromatography on silica gel, eluting with a
mixiure of ethyl acetate and dichtoromethane (0:1 to 1:3 by volume) gave title

30 ‘ compound as a pale orange ail, 1.75 g.

'H NMR (DMSO-d6): 5 2.30 (s, 3H), 2.40 (s, 3H), 3.60 (5, 3H), 4.00 (5, 2H), 4.15 (s,
2H), 6.85 (s, 1H), 7.10 (s, 1H), 7.20 (d, = 8.3 Hz, 2H), 7.30 (d, J=8.3Hz, 2H),
_ 11.75 (s, 1H). ,

35 MS: ESl (+ve) (Method B): 370 (M+H)* Retention time 3.4 min.
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A m xture of 5-nethyl benzene-1,3-diol (6.0 g),
ammoni um chloride (3.0 g), water (9.0 15 nL), and
waneoTiedemshydr oxi de (6.8 L, 33 % in water) werRCTHEBI00610063644

in a bonb and heated at 180 C for 17 hours. The

m xture was cooled to roomtenperature and the :

r eslbpeﬁelrﬁ’tﬂn B&: ?ﬁ@%ﬂ)ﬂ)&uﬁf}i -LRG& Q- Jﬂﬁetﬁg}lduhﬁlﬂié -ABeetic acid
ystﬁl[ i sation fromwater gave title conpound, 1.7

BFRIVR (DVBO- d6): 6 2. 05' (s 3H), 4.75 (br s,
2H) 575580(m 3H, 8.70 (s, 1 H). Preparation ’
3b: A mixture of [3-(4- chlorobenzyl 47d|methyl2 oxo'l2dihydroqumohn5yi]acet;c '

R R s s ol R
2- (MNm%hvﬁW@ﬁmgdB}wgn%W’deﬁt:40 SOFAZh@Jr%t Rymixpewge .
(0. @atea)v:tmaﬁm hRalkthd Nashbi Kitiovateid@t satinaicd g@Rods®odidm

POURyiael Mol B iikh SR e P &t QAL LATRRLALIfed N " |

tura ano

t i tqnéerdaqvﬁ%ﬂﬁﬁ%ﬁswg apghpusfiqation At the resisiue By cobiﬂ@fh@mﬂfomaw" |
1@ D\iBick g8, elutiBPwith(h rigtureDkHthy 2ccketie 4rel, dlCBlb&)?’le‘!ﬂ!alﬁHdIO it $g 1 Qbﬂ
6. 7.20 (2H J =8.6"

4‘%'” %al’g%ecgré‘é‘i'"&%asg%pﬁéfbb 10.00 (1 H br s), . .
11 50 (L H, br s). MS ESl (+ve) (Method B): 314 . .
( MPH)NMR ReSDHt6)0R 1.5 (tp) 8 70HarBr), 2.38 %, ), 200 14, GBE BAY (5,
PCTJ:—W&Q@’%%%‘}S 2], 8RBYRL LD 1L 2H), 7.00 (5, 1H), 7.15 (d, I = 8.6 -
tritluoro anesu 7

14 (e 2 SRS P L b 580 2 oo
1, 2VgiESy tve) Methes] B)rBoB {NHH) 6 Setentiof ime diTiur e of
3- (4-chl orobenzyl) - 5- hydroxy- 4, 7-di met hyl -'1 i '
H
oha et T R bier Sy 47 ey oacis Moss 8,
carbonate (1.85 g) and tetrahydrofuran (7.0 nL) was
200 at Sl of 8- @FRoRYEnzyI)-2- -aiflb@ 4| Fadimethyl qLidlin-fllacetid Acid methy!
m rlalé{e? ; ;Eg%ema?cl}gl kf(?ml%%ttf dété& a%'f.ug&s?rlﬂﬂmt &?'m; diel Joru@t;nqo 2[%

concen ressure. PUritication of
£ e @89 IR (B bR RSk B0 Bigh ARy T medianpl s frgoved
el wndergediiBedwirdsiura ami thd tesiduecicidiiedhipy thaadiition o tiflodoacetic
di %#d%r%%m@gfﬁe&dta%@ag &I[gcééj x.ltaé@c&nug&hemmaérhh@dned
2 DM&@““%“@“&%“S(%%"%?"% @ § (s, 3H), 4.15 (s, 2H),
0 6.95 (m 1 H, 7.15- 7.20 (m 4H), 7.30 (m 1 H, 12.0
R:t‘HktMI% (DMED- d&ﬁs 1E§|(t J2, @)—lz(d}#tz?m% BH), 266 &, -G s, .
i i
320k R PHLBAC 4= RO I 6T 207 8@ B
oI i7b0%my1H)al@S0ily s, Bhi d_ nmet'hyl ester 20 A mixture of
3ct ripid: Egr@v&;tmﬁb‘a&mlmmm)aaudnnon time 13.4 min.
(MAS EE' @ve? %eQ%c}élBB 3%4 ZM+q'!)HEthI¥tI0n %mg )tiQ rrﬁ‘n 2-

Example 4: [3-(4-chIorobenzyl)-2,4,7-.tr1methquuunoIm-S—yloxy]acetip acid
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di hydroqui nolin-5-yl ester (1.1 g), 1-(tert

but yl di net hyl si | yl oxy) - 1- net hoxyet hene (2.7 nlL),
weRiUIscaset ate (0.25 g), bis(dibenzylideneacetPEITé}B2006/003644
pal | adium (0.07 g) and 1,1 - bis(di phenyl phospi no)
ferrocene (0) (0.07 g) in N N-di et hyl f or rami de (15.0
m.) was heated by m crows rradiation at 120 C for
15 m nutes. The m xture 23 diluted with et hyl
acetate, washed Wit h sat g€ aqueous ammoni um
chloride solution, water oan sgtur ated aqueous sodi um
chl oride solution and th dri €d pver nmagnesi um

sul fate. The solvent wg hmoved-tnder reduced
pressure and purification of thg residue by col um.
chromat ography on silica gel,.eluting with a mxture
of ethyl acetate and dichl oronethane (0:1 to 1:3 by -
vol Brepdratya e [3-{4tchiercBénzgp2padrimbtiekiuipolip&tviexdecatigreicynéthyl
1. 7548 "H NVR (DMSO-d6): 8 2.30 (s, 3H),. 2.40 (s,

H), 3.60 (s, 3H)‘400(s 2H), 4.15 (s, 2H), 6.85

s, 1 H, 7.10 (s, 1 H, 7.20 (d, J = 8.3 Hz, 2H),
7. 33 mpiire F 3:44-ghiolanzy) 47 -rimgthylquinofins5-ol£0.24 9); NBF VS ES| -
( +V@Bnet(1 Wotransbie).o m8 Qotéd\sﬂhhbc’élrbo@é @ igphdtbrofadetid adid N,

{ P

R e, Aokl
| acw’s ftteradang ﬂl‘lﬁg‘tﬂﬁ}q coggqngqteqepqqgr)(g@p@ Qﬁssure he residue was =~

1§ 3- ithragailwath Glb'ﬁlﬁ 21tle) and ffthel pueidantn-bi edunn dhydnathigraptly aqui n

0| ' é?llcg l Jltﬁfﬁf ”[E%@%lf gleiﬂﬁtté%utyﬁéﬁé? Emc( éich%rcgaethane (1 4 to

br.ompet hane ot assi unmi‘car bonat e .
N, NEGPHLURE) ad’?ﬂtf‘%ﬁo B"LF'?L(?%F‘Q) was ‘heat ed at 40 C for
17 hours. The mi xture was diluted with ethyl acet ate

- and s b %55@@4 g,g[) Q@@(sSﬁ)%ﬁ(g%H?@%wéHﬁﬁﬂb E5TBH),

chl ori de soI tion_an dr1 ed over esi um.

1§01 £52 6 2 o kot VAT oo Deri Bz D et G e cod
pr elS:ESE(+ae) dMethed B)i I8d(Me)’, Gletenton time LiSdni® by col umm

chromat ography on 10 silica gel, eluting with a

T el Yo B PSR B i
HNI\/R(DI\/BOd6) S1.25 (t, J =7.0 Hz, 3H), 2.35 (s
2{8 |‘|)A soutidiof (B 4-cBidhoberyl$9)4,¢ Srimettdiduinoli- S%Xﬂécetla?dnl)d méthyl 5

es%ﬁzp Ogé g)3§cf&qﬁlze] (2'20 L}, Qgﬂgﬁdrzzg)an 970 rgg éc?df 0 i’v‘l }_ﬁouz 15
7 3@]11%hyd§>x1pﬁ solyfign 2@3{1 )cfv_gg @t)rre(l PR @mggratu@gr %wﬁ)the

Ret @genicapivdntsveerghremovadunddPrezinardatdsaune 8fd the pH of the residue
[ 3- édﬁlsﬁ@{o%rmﬁﬁgawdhw@of%&h@éﬁ afuebu il iy i dAphdspras V|

2 3l P sliRe B s R TR T 4R SRBPIRY 5.

| acetraats chied! Q}Iem_:agty{amm sulfate. The salvent was removed under reduced

pressure and trituration of the residue with diethy! ether and then methanol gave iitle
compound, 0.025 g.

30. 'H NMR (DMSO-d6): § 2.40 (s, 3H), 2.50 (s, 3H), 2.80 (s, 3H), 4.20 (s, 2H), 4.60 (s,
2H), 6.70 (m, 1H),7.05 (d, J = 8.6 Hz, 2H), 7.25 (m, 1H), 7.30 (d, J = 8.6 Hz, 2H).
MS: ESI (+ve) (Method A): 370 (M+H)*, Retention time 7.5 min.
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ester (0.10 g), nethanol (2.0 nL), saturated aqueous
['ithium hydroxide solution (0.20 nl-) and water (0.4
WOL2D0T#6748t irred at 50 C for 5 hours. The met h®CAVGEARE6/003644
removed under reduced pressure and the residue
acidified by the addi-tion of trifluoroacetic acid.
Themeassi( vy eRbES) Ploliatg) Watnt®l thRelafinby fil tration,
washed with water and dried 25 to afford title-
conrpound as a white solid, 0.095 g: 'H NWVR. ( DMBO- d6)
61. Exemple 5: 3-(3-chiopobiapzy)Fi. 7-trm!lnylwohaﬁ)vlla@ﬂsecle S,
4.10 (s, 2H), 4.15 (s, 2H), 4.40 (q, J=7.0 ,2H)
7.10 (m 1H), 7.15 (m 21-1),47.30 (m 21-1), 7.50
(m 1 H, 12.50 (br s, 1  MS: ESI- (+ve) (.Method
A): 384 (MtH) *, Retentio .4 mna M, ESI :
(+ve) (Method B): 384|_(OM+ Re ention tine 4.2 mn.
Exanpl e 4:
[ 3-(4-chl orobenzyl ) - 2, 4 w
tic acid 25 WO 2007/ 036743 PCT/
- ¢l Preparation 4a: :
(3-(4-chl orobenzyl)-2,4,7-trimethyl qui nolin-5-yl oxy] ac
et i Pregfatidn 62 BEhlor@ha)-25, ArimbifigUirlie$-of
3- (4-chl orobenzyl)-2,4,7- trlnethquU|noI|h 5- ol (0 24
g9),. NN di rethyl formam de (2 m.), potassium’
c ar'b Bt BamingSypetayiphenst 6%@1‘35’0@@'@3””%@% 4-gieneer
1¢ 0. 12 givhnd vashe Sitslfanie Gicid (0.3001) Was Baupeaatasi°e ufider niftagen for 3
NOW3rs, THAGhi uré@vgsr oeoole o&h ehipbtired tﬁeh@sufub 'trfttfrﬁé@wuh

.concentrate uced pressure. The residue was
10- meti‘%"i"'{*%?'&%'&'&CQWROH”%IFétthl et her and further .
purification by columm chromatography on silica gel,
el ngrmm&)famé\hdasfsaéwm) #Bichih thaklariwt Y| et her and
15d| chl oronet hane to 3:7 by vol une) gave title
.~tonpound, 0.078 g. "H NWR (CDCI3): 6 2.50 (s, 3H),
2. G0eRationdly ;rifllg)rcg@tr'(agesugqrucla)cld 334@50@@@2@@4,7—4_ 20 (s,
2H)tiimetfyiqutholi=s-{l 8ster2H) , 6.55 (m 1 H), 6.95 (m. 2H), -
7.30 (m 2H), 7.50 (m 1 H). I\/IS ESI (+ve) (Method B):
384 (MtH)*, Retention tinme 2.5 mn. Preparation 4b:
[ 3- P('Z!'x@rﬁ%?&‘b%\'?ﬂ'ﬂﬁ')w&?ri?ﬁ"m?thmfﬁm Yol Pr¥5-y1 oxy] ac
2(et i pheagtifiordfetAargalifatimiola (36 g), potassium carbonate (0.42 g) and
[3- tétf]ahﬁmfﬁ'ﬁﬁ){é%n@)' Whs Reafbd by bidr v Wabibtion 9t 1268 fd‘ b@xy%ac

ﬁtL')"%nﬁ%% TSt g ot an hafhirst Shposi it e’ >

pressure. Purification of the residue by column chromatography on silica gel, eluting
with a mixture of dichloromethane and methyl fert butyl ether (9:1 by volume) gave

qui nol i n-5-yl oxy] ace
2006/ 003644 O OCH \ .

25  title compound, 0.39 g.

TH NMR (CDCl): 5 2.55 (s, 3H), 2.65 (s, 3H), 2.75 (s, 3H), 4.25 (s, 2H), 6.90 (m, 2H),
7.25-7.40 (m, 4H). '

-~ 30 Preparation 5c: [3-(4-chiorobenzyl)-2,4,7-trimethylquinolin-6-yllacetic acid methyl
ester '
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23

30

['ithium hydroxide solution (2.0 mM-) was stirred at
roomtenperature for 2 hours. The organic solvents
WRe0e7/36Ti8ved under reduced pressure and t he pHRGIGBI986/003644
residue adjusted to 5-6 by the addition of saturated
aqueous sodi um di hydr ogenphosphate 25 sol ution. The

resp lntxtd?egofmfm&r%ahm&:fsmé éamat(axémwomz@m @mfnefrmqamﬁn-

th

hes B SPOLAEs e bR R P S SRR AR B

t r i acgiaiet(P.696 Wiftris(tienzidéngensionghdipalifidismi{Q) (oe@crm @ndhi- t hen
et Haaslenggiospind) tdr@eene yR048d) in @, 0@Reyiioptbmidd B.OMR) - -

g Dh{gag(hggte%?_fm%ww%ﬁ :r(adia?’ % 20 ‘@Qo/rdﬁ l;mn%ﬂ.)f "# nﬁ)gurégla 3 H)
= glilgiegith sgp.pfatewac@gm@ gnmeniyg chicrids golytign and e_attrgctegi vyijh ethyl
2 H) acetal¥SrhelSinbibe/@dradidedriiritd A)er s@Ttbn Lubbitblaid thRgctGI\TZt [ R)/g
e P e S O e 2

@V af.sifica gel, eluting with a mixture of ethyl acetate and cyclohexane

1(@ 3- ((IAGnhbuﬂmmﬂ)ga«zeyitlee&npﬁurw—mﬁ gret hyl qui nol i n-5-yl ] acetl c
~acid "HOO 5 Preparat|on 5a:
3- (4-chl or obeng i_met hyl qui nol .
i O QPRI b et A S B RGP (5 SH005) & 3 4231,
' 3- (ak,chdods, @bk M09 (9, Pestectreaty), Zasdimosie), 420 (il 1M). g) and
tol uene-4-sulfonic acid (0.30 g) was heat ed at 160 C

1 e R e R bl Rematigo i e sgicn ©0 10

methanol to give title conmpound, 1.5 g. MsS: ESI (+ve) -
( Vet felord {3—@%&0(0%1?%0 2,4 Rﬂh@&&lqmﬁonhisrmaoaué’adﬂ rsthyl defer
tri

t] S ic. a '
QQ% f rgtrgtg 0 L) émciJ AP @ﬁ lSeoH%]I?tHur? E)EJ] o><|dfa sglutg) )(ﬁ .0 mlg)t er
A nlfaﬁﬁ’ureé ablpom temperature for 2 hours. The methanol was removed under -

2(8- (rdduct] pesatrenry ihp pA oftheretitucmRiubyd B thetadaition of( 0. 32

g) ’satlhlra?eg aaab%ﬂ%ec;dfdn; &1 Q%Bﬁ[%a&?édé&ug o 1 g%@%.lrﬁg'lg n%(ﬁlrg

s .
pot ass| um car uran g 0

L )PX{acied it play aﬁ%;a‘ﬁf"&drt Apd PRt Erfed r‘?" {agHRFIUER S

20 andrihe stles refiloeedringlér uedecatpesséiire. fTatuetioreot thetrémidub mith r at e

cor&g&g}{,tﬁ@b%gﬂ@g{eﬁpomﬂgg% pressure. Purification of
t he residue by columm chromat ography on silica gel,

“eluting with a mxture of dichloronmethane and net hyI
te ' NM&(?MS@MGE © 2(58 {s1 3y 2.§bls AD.)3.pd s &H), 4.25 (s, 2H), 5.80 (s,

2H), 6.85 (m, 2H), 7.25 (m, 2H), 7.40 (m, 1H), 8.70 (m, 1H).

MS: ESI (+ve) (Method A): 354 (M+H)*, Retentiori fime 7.0 min.

MS: ESI (+ve) (Method B): 354 (M+H), Retention time 2.4 min.

Example 6: [8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-yljacetic acid
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25 title compound, 0:39 g. "HNWR (CDGC 3): 5 2.55 (s,
3H), 2.65 (s, 3H), 2.75 (s, 31-1), 4.25 (s, 21-1),

WOe.200r/3074321- 1), 7.25-7.40 (m 4H). 30 Prepar COTAEB2GG/003644

[ 3-(4-chl orobenzyl)-2,4,7-trimethyl quinolin-5-yl]aceti
c acid nethyl ester 27 WO 2007/ 036743 -
PCT/ GB2006/ 003644 A m xt ufie of.
trifluoromet hanesul fonic _agi diy ‘
3-(4-chl orobenzyl)-2,4,7 metihyl qui nolin 5-yl ester
(0.39),. 1I-(tent-butyl di nmet Tyl oxy) - 1- net hoxyet hene
~(0.95 nl), sodium aceimte L 084 L
tris(dibenzylideneacetoni) di p
and 1,1 - bis(di phenyl phOospi no)
g) in NN-dinethylformamde (3.0
m crowave irradiation at 120 C for 10 m nutes. The
mxture was diluted with saturated agueous anmoni um
chl BFPERI0R B3 Grehigie-2{Aghiaebsnadr 2dtdigiethawndliy b0l acet ate.
The conbined extracts were dried over sodiumsulfate
nd ‘ . o
%ur’-*%g!*‘?ﬁ‘?%%#ﬁ@@ﬁ%ﬁ%ﬁ-%‘aﬁ§ BRI RERpRoe,
on &9 ?’E"g@‘éﬁ"?"‘ﬁ'ﬁﬂ"lcﬁ&d\ﬁfﬁ‘!’ Rrvsiélslwag fpatedat 18 ‘mpndeicet at e
andniteogen iohéXwne. THe nibdurd whycopletl tomegm tpanperatuietdne purification.
COMgyRBItEn ciifordekodiaphy bh SR obl R Nith Smiaurthr Gﬁgmm 2.:55

b3 lclopefgi o'ty lighigpgbygio yuralprmgion g ot

1Q meompyund gs g7 palg prpwrisalig, 0.44%. Pr epar at i on 5d:

gi)hm(O) (0.080 g)
errocene (0) (0.048

&l-) 5 was heated by . ..

[ 3- (4-chl orobenzyl)-2, 4, 7-tri methyl qui nol i n- 5-yl ] ace't..i S

-fs?gwgﬁP@%%%‘g@% (.55 (4 AR GANG TSP et
c deihd-Oéd Hyi8-3dda ). 7.30 {dp) 1 83 by, 2Hkata9dn dl= 8PHDH 1, 10.50
ands,4HP M aqueous |ithi um. hydroxi de solution (2.0 nli)

NS Rk R R LA,

met hanol™ was renove ‘ pressure and t he
pH of the residue adjusted to 5-6 by the addition of
s ateparatioh hofritowmethacksulfonidiabiyl dchigersghosipbedngyhsnd-ut i on.

Theife@idlibdiRg.yndsd-ure was extracted with ethyl
acetateé and the conbi ned extracts dried over magnesi um

sul fate and the solvent renoved under reduced
20pr Agwixiyre of Siphicres-ét-¢hisrobeizyd-B d-dinettividuieoling st di (0.20 g), N-
ac ehémbrititidrdreetigAyRiliédirile 028 P puBiumbafbblat®(0.282) 4td NWR- .
(U Bl iy Pl )
21 Mippites. 7ha mikiuse was qiliited pithpgatgngnd axtrpied Wi etriBiceiatey B)e
( Medrihirgtd Ajtracts Dbre(Wdsidd with BattiaRt bQueold s88iurh-cRlofbeRolution
25 and dried over sodium sulfate. The solvent was removed under reduced pressure _
and purification of the residue by column chrométography on silica gel, eluting with a
mixture of ethyl acetate and cyclohexane (1:19 by volume) gave tifle compound as a
beige solid, 0.25 g.

30 'HNMR (CDClg): 5 2.70 (s, 8H), 2.75 (s, 8H), 4.30 (s, 2H), 6.90 (d, J = 8.8 Hz, 2H),
| 7.25(d, J =8.8 Hz, 2H), 7.40 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H).
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M5: ESI (+ve) (Method B): 354 (MrH)*, Retention tine
2.4 mn. 30 Exanple 6:
wWpR0em36148- 3- (4- chl or obenzyl) - 2, 4- di met hyl qui nAGTVGER094/003644
]acetic acid 28 WD 2007/036743 PCT/ GB2006/ 003644 Cl
\' N HO O G Preparation 6a:
8 chloro 3-(4-chl orobenzyl) -2, 4- dlnethquU|noI|n 5-ol -

5. Chrouatiogh B B BlmbiaitaShS SRRyl e poic

t ol memdestersul fonic acid (few crystals) was heated at
~170 C under. nitrogen for 10 hours. The m'xture was

% SIO'%‘J ﬁ{%tuieﬁof gl c%rome%'ér% ctaqli:cra%ld%nc(?tlopoug { clh%%tn%n%ﬂ -2, 4
mi xdimetayiginolied A g7te (0.2ha). 1- ﬁeltwwroﬁ’@ﬂqﬂﬂ%) tmetwvetyene
voI (UJSB)T}L{, salilnDaveelicly.08 d) i @benayideebdatori)akdayddivat o(b)Aefr1 o
SRR e e ol 1
(s, dlrQqatj)ly forgtaglgieé L) yvas hepteg hymicrowave irradiation at 120 °C for 10
: 1(1 H)mlﬁut@‘ﬁﬂ'ﬁé dlieBredldz dlidd, with 3B odat8, vaislsdAtih witeb8@d, J =
8. ?ba%% ?&mrr‘&ﬂon&e dutionlid %@n d"r:e%| ovér %Gdm el

rati on

6b so viant ﬁ@?%g\zfélttﬁg%éega?epmseurgend&he resudue punﬁe%%y column -
8 athtooratpg@piiybnatitaget pletirmyit adixiure of ethyl acetate and cyclohexane

' dietdwé WORGJeLtB'aﬁcrN lite@SinBdund Bs A\piAk éﬂil&”062@f
}¥ chI oro (4- chl orobenzyl ) - 2, 4- di net hyl qui-nol i n- 5- ol
0.2 ,

: N- phenyltrifl uororret hanesul f oni m de (0. 26
g) ’HM%@@D&MS 8.89 ot 270(9.28 30 (mR), 428 (s Aty #2ofsuAtan

(2re09 oh,)J —\/@@Hmﬂt edo-h¥s [, %HPW%:{ ur=r7a3;14ézgtm)otnha&m1§? C
W
c!m%%tsf' g&%}@tﬁg@‘ﬁd EIP&?? ﬁ&%g%&e’& 8 t'merﬁg Tonbi ned -

extracts wer e washed vvlth sat urat ed aqueous sodi um

2C hl Pégattfiorssy: [Btohiaf-R2E-cAB@behzyB2l4-amethylgachiinelytacbdcaica.
The solvent was renpved under reduced pressure and
purificati.on of . the residue by col um chronmatogr

e BT PRI S R

ac es@at ©.1a98 meihatob{Saxsin end 1.0 Moagogouw tthiumbydrgdoiesolifidnl (@84

co 'Hﬁ_‘? WAstSd & reom BEb&SE9 19 hols. 7R Sbivent was removed under

25 reduced pressure and the residue diluted with water. The pH of the mixture was .

o _-ad;usted {0 3-4 by the addition of 1.0 M agueous hydrochloric acid and the resulting
precipitate collected by filtration and washed with water. Crystallisation from industrial

-methylated spirits gave title compounci as a white solid, 0.056 g.

' ‘3'0 'H NMR (DMSO-d6): § 2.55 (s, 3H), 2,60 (s, 3H), 4.20 (s, 2H), 4.30 (s, 2H), 7.05 (d, J
| = 8.6 Hz, 2H), 7.30 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 8.1 Hz, 1H),.7.80 (d, J=8.1 Hz,
1H). ) .

MS: ESI (+ve) (Method A): 374 (M+H)*, Retention time 10.9 min.

35 Example 7: [8-chloro-3- (4~chlorophenoxy)-2 4—d|methquumolm-S-yloxy]acettc
acid
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30 "H NWR (CDCI3): 6 2.70 (s, 3H), 2.75 (s, 3H), 4.30

(s, 2H), 6.90 (d, J 8.8 Hz, 2H), 7.25 (d, J = 8.8
WBEZ00TAH 57437, 40 (d, J 8.4 Hz, 1 H), 7.80 (d, X»PCI/GBUW06/003644

Hz, 1 H). 29 WD 2007/036743 PCT/ GB2006/ 003644

Preparation 6c¢:

[ 8-chl or o- 3- (4-chl or obenzyl ) - 2, 4- dlnethquU|noI|n 5 yI

]acetic acid nethyl ester 5 A nlxture of

trifluoromethanesul foni c

8- chl oro- 3- (4-chl or oben

ester (O 24 g),

nL) sodlun1acetate (0. T

trls(dlbenzylldeneacetqjg dlp' adium (0) (0.024 g) -

and 1, 1' - bi s(di phenyl phos9t no) flerrocene (0) (0.014 g)

in N, N dlnethylfornan1de (2 mLf was heated by. .

m crowave irradiation at 120 C for 10 10 m nutes. - The

m d wth

ma?ﬁ%ﬁﬁmgﬁﬁggkﬂgg?g4mh ﬂ@%ﬁ%médgﬁﬁﬁﬁ@ I%??%Eﬁsolutlon
‘f%nd then dried over sodlun1sulfate The " sol vent "was

I enfomigireLah Geminp-d dblcrephepol ¢ 8G.)es-imiiiotdpenoaiiedigee-2,4-dione

p urep by &)%n@ﬁ-tcﬁi%héémfbmc%aﬁ ﬁﬂﬁ&l‘@%@l{@ Yooy wad Ihéaﬁ-ﬁ affls.°C for .-

| m Xt ur
Cy Cl s Heatbndts Wes oo odoort blpbprafBynd boupd rogumn o

C orvp@tmt@glaehyam isiliesigel elliting with a Irixigge ofidshlopmevRng aoBelng) : S

102 Qldethts (1:31)0:1 b? v&l@mé)% af%l’tbttﬂe 3gn7;§bu16d$as adirdwn oft, cﬂﬂs ds, -
2H), 4.25 (s, . ( 6Hz,2H)

7.20-7.25 (iim 3H = »—?

"ESIH NMRLED Me@ %%l(saH): 23@85 @Hhs }q)m @ R@tgeqﬁzir o, 675 44? 3

M 9.0 14 21, BRRYAT £ 90 HBBH), 7.25 (d, J = 9.0 Hz, 1H).

[ &I 14 P REREY sl HE ! 0 ol i n-5-y

I'C acl
[8 chloro 3-(4- chlorobenzyl) 2, 4- di met hyl qui nol i n-5-yl
] acredriamtiarcibojsiThibloys (4-citisbpend:) &A-dgpethqumndmaqloxﬂaﬁ:eﬂb m.)
an%langthwéggpeous l'ithium hydroxide solution (0.84
was stirred at roomtenperature for 17 haurs. The’
solvent was. renoved under 25 reduced pressure and the
r e roitarecf $-cli@et3-id-¢hivrapherony)-ZPdimgthyiefnoirheolff. J& dr BNnas

Oadldlﬁ%‘tr@ﬁormmae é. m)tda@sam bdrb&Hateb.20)dndbrombRekScid
C 0 |'T| g}y LC)%Bfgf\fv?s st rred aﬁ ro Jgnﬁ\%elr%brg g)r 1? ﬁcﬁl?s ?ilietrﬁ;dﬁre was

t1on
Or yiltted vwih§§glp@mem@n\:vashwwtweé¢r andigirier e magnesim sifads.
gavae fdiehByae einedthdaSeducddpréueahd purifiéhtiobe te.restddie bir
SR R e,
253 ethgi agetple (&tﬂ)!s 1by vejymg) @aveJtltle c@nROURg,as ap o whlteﬁogq) 0299 3
= 8.1 H, IH. M5 ESI (+ve) (Method A): 374 (M+H)*
REWRDESQive) [MBRhod B): JodividH)*, Retention time 4.5 min.

Dn

Preparation 7c¢: [8-chIoro—3-(4-chlorophenoxy)-2,4~dimethylquinolin-5-yloxy]ace;cic
30 acid ' ' "
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35 Exanple 7:

[ 8- chl oro- 3- (4- chl orophenoxy) - 2, 4-di net hyl qui nol i n-5-y
WORYY@eEsi ¢ acid 30 WO 2007/ 036743 PCT/ GB200@I03EAA6/003644
OOH\ ~ ... C Preparation 7ai

8- chl or o- 3- (4- chl or ophenoxy) - 2, 4- di net hyI qui nol i n-5- ol

5 A mxture of 3-am no-4-chl orophenol

(0 g),
3- (4Aciolusico phMgrppﬂeﬁrdrh@oahwoay)&aédlm@hﬂqwgiyhraﬁdloxy]aceﬁc acid
to a
ﬁea t é‘ga‘?rﬁf?%éiﬁ%@%{f Fde§1 @Wrﬂ[ﬁtv\%tér ;E %L)\%%@!‘gg (l)\/l agjieous sodium
tor bmmmdﬁpelummﬁeo b siiTecal rbgmdemgwmure for 3 hours. The pH of

chro
o O SAIBH Yy 444 67 o A B0 1) DfomticSarame
Vi)l umsihane! hfayed unden redmdmﬁ@mr%ls‘r hg residugwas purtf@dm preparatlve

%\H&% %ﬁ%‘l—?ﬁf&ﬁs@%é?éﬁe&t %lj@r S&n%gte%sof a@é’% itrfle owater (40 %

7 20tc( 9B %Jof-orgarc wHodifigito afford $itlg gpmpoundoasoa yailomgnqpn solid, 0.025 g.
M5: ESI (+ve) (Method B): 334 (MtH)+, Retention-tine

4.2 nmin. 15 Preparation 7b:

[ 8- cHii iR @N180ed8)Dd Bﬁﬁéacﬁtﬁ)z 2049 SiHe3. 6y (5 @Hpor. 851(&52370 6.85 (d, J

5T LS EH: P 15 DB 5P, ORI BTt om0

(0. 16Hp)13.18,(br's,20H)di net hyl for mani de (3.0 n),

ot nyie: 5S) Gel BahS 0 8 @y BstBBTI5R 1 B 2y e

for 15 hours. The m xture was diluted with

di ch t | ri P
mgnEEP RSN ot chdy RuBRN 34 Sinelauinolins
I®dugledylaceis ackl and purification of the residue by

col um chr omat ography on silica gel, eluting with a

m xture of dichl oronethane and 25 ethyl acetate (1:0

to 5:1 by volune) gave title c@npound as an off-white
solid, 0.20 g. Ms: ESI (+ve) B): 406 ( MrH) *,
Retention tine 4.5 mn. Prepd
[ 8- chl or o- 3- (4- chl or ophenoxy )~z 4~
|l oxy]acetic 30 acid 31 WO 200./0-674
PCT/ GB2006/ 003644 A sol ution

[ 8-chl oro- 3-(4- chlorophenox¥i?
| oxy] acetic acid

cl

Preparation 8a: 8-chloro-3-(4-chlorophenylsulfanyl)-2,4-dimethylquinolin-5-ol
20
'A mixture of 3-aming-4-chloropheno! (0.36 g), 3-(4-chiorophenylsulfanyl}pentane-2,4-
dione (0.61 g) and p-toluenesulfonic acid monochydrate (0.040 g) was heated at 140
°C for 10 hours, The mixture Was cooled to room temperature and purified by column
chromatography on silica gel, eluting with a mixture of dichloromethane and ethy!
25 acetate (1:0 to 0:1 by volume) to afford title compound as a brown oil, 0.050 g.

MS: ESI (-ve) (Method B): 348 '(M-H)', Retention time 4.4 min.
Preparation 8b: [8-chloro-3- (4»-chlor0phenylsulfanyl) -2,4- dlmethquumohn -5-

30 yioxy]acetlc acid methyl ester
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nmet hyl ester (0.20 g), nethanol (5.0 nL), water (1.0

nm.) and 5.0 M aqueous sodi um hydroxide solution (1.0
WOLP0TMB6745t i rred at' room tenperature for 3 hourPCT/GBRE06/003644

pH of the solution was adjusted to 1 by the addition

of 1.0 M hydrochloric acid and the 5 nethanol r.enoved

u n dg h;ﬁ@@&@%ﬂm{&rﬁﬁ%ﬂ&% heﬁﬁﬁllférﬁlgadl%ﬁné@%umﬁm L. 41 @slos0Ys),

t
DRl Fopasta oy oo #a8 diand osgrosieor
or gmrﬂ reethwbelite (031 o) wassdtifrest af raomttbraparaiurp éon hélhaus. Fhe mixture
yel havdigs®eith dk@lothetind)ata tts solulibh Ma@m atet arfdiheho
é %ne%_l%ver %\agrﬁm&m sul?é@ The soﬁrent (N%S rem'_Q/éd under reo(.lcéd pre'_s%ure to N
=9. @i tieyompogei(ag bxus seidz0- 14y, 7. 35(d, J=9. OHz, 2H), 7. 80(
d,J=8.6Hz 1 H), 13.15 (br s, 1H)I\/ISESI(+ve) '

(NE*AQQ%I gl/e) (Iégtﬁoc‘%& A@zfm-a-l-lﬁaﬁ%%mo%%mte I”g?mll.Z 3 min,

[8 chloro 3-(4- chlorophenylsulfanyl) 2, 4- dlnethquU|no“.'
ld} I nPerarahEn &d M]o&js:ﬁwcmloa:phaﬂ\ylswlfahyl)s 4- @néﬁ}lﬂlﬁolm-& >

ﬂ oro 3 4 chlorophenylsulfanyl) 2,4- dlnethquu1no
|n 5-o 20 A m xture of 3-am no-4- chlorophenol (0. 36
9) , A liidr diifi-adilcopBehshiasaphéryisyifanyied-dimethPquinoliokb-gleeylqctico 1
9) @radnéawté%tew]ﬁ |nfeﬂﬁht9 (@@md) wa@,qwqmaa@ dcﬂm%féoga _
Y oceaf b ik i é%@? L T S
c hrbheithegelutionyas adisstddiie 4 byyde addition pf frfywmuqquaahwoxhlerwe -
- of | aéldCTHeQé@mf@g AR R Guicd By préfardit@iotdrse-ihbsOHPIL (ing ab;c/)
vo r
e iy "ﬁ*%% ?Rf@“ﬂ?ﬂ"ﬁ‘?@%@g%ﬁm@% Rbfbefl boahflo
4 phighditle rpfngﬂtg\défs ggglid, 0. 0
2¢ 8- chl or o- 3- (4- chlorophenylsulfanyl) 2, 4-di met hyl qui no
| ngy I
2007 DEOYEORBPRIBI S ES AR IR0 G Rl gl Mo
8- ctirdr¥9-(& =£-51a. 8l pRRI Y S BPHZR) -8 (G Jq BRERYHY Ui nol
i N-18S: ES! (-62) QBiapd,A): 483 £H) TrBetantioh tmeddrd on. (2. 0 nl);
pot assi um car bonate (0.059 g) and bronpacetic
25 Example 9: [8-chIoro-3-(4~éhlorobenzyl)-4—diﬂuoromethoxy-z-lﬁethquuiﬁolin-s-
yloxylacetic acid | ' ‘

C’ -
N
R

I

o 0 F

L. ¥

cl

- 30 Preparation 9a: [8-chloro-3-(4-chlorobenzyl)-4-difluoromethoxy-2-methylquinolin-5-

yloxylacetic acid methyl ester
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acid nethyl ester (0.031 g) was stirred at room
tenperature for 15 hours. The m xture was dil uted
Wai2007/3631 or onet hane and this sol uti on was waPiFdzRu0041003644
water and then " 5 dried over magnesi um sul fate. The
sol vent was renoved under reduced pressure to afford
' t ' H’oea rﬁthUBQJ‘F'BQ:h@ﬁ) @M@H‘ﬂn%ﬂ[ﬂ’a m@thﬁ-]i-oge 1 ﬁ@rhydf&lum(ﬁ!ﬁ@)
Pr A ogﬁgcfe?%ﬁcugegmﬁ este (0 OBOR?,tI\ElG Ejllm%{r])y[ ormaml g (g 0 mLS‘anle

[ 8-Rekesgvm cBbqated® Paoad phehA was lafidadhiprogifiuprametign s P ino
| i NpH2-flagklvwa ¥dapaehil e AlithgAnigtare waingdd 1@foom temperature and '

% tﬁ ls?llrrgd a:%} s%erﬁﬁyzregurg %p ?PNJufshJﬂ{eaer)‘(X% cl% éld:@lf QFIX e%ﬁsho

rretelﬂa\rﬁsil to @@Pwaﬁ@yd thmﬁ'éve f(ﬂ!teéwmwat%tr@ad @dr@ctﬁﬂ' bs 15
S 0 Chictitate hH@conbinke] exflctitvietwasAedwitishtuiatsl agtdons exdivat r oom

te 'HRB[ @etdéﬁ[uﬁorf L dﬁedl'b%ungign suﬁ%‘tz %%E&%nﬁ@s Wk By M\@i@r

ueous -
hy d?‘&’&?ﬂ RypgSLre to %{@rdd'ﬂe wovf@sﬂmat"smmm‘ f?'lﬂ'q‘y Vs

‘1Qurified by preparative reverse-phase HPLC usi ng a

ar a4 8} (.04 ?netﬁ&s‘jwse'mﬁa)f)he@%mmwnh@ in water (30
%to 90 /oO organi c m)dlfler) to afford title

conpound as a white solid, 0.045 g. 20 "H NMR

( DNES@Mpl6 Pho: [Betiord 8- fl(@lor@leozyt) 3-difigorgraethBy4p-metyigginglin-5- 2H)

x{j&beticdacd 8.5 Hz, 1 H), 7.00 (d, J = 8.5 Hz, 2H),

-157. 8d,J—85Hz 2H) , 7.80(d,J='8.5 Hz, 1 H. .
.M5: ESI-(+ve) (Method A): 408 (MrH)*, Retention tine

13 Aqsolyion of Qajch%@rﬂfc@ogzbenzyl) -4-diffuoromethoxy-2-methylquinolin-5-

[ 8 yRkyjavetic: @i metiohbshsr @b, Yethadol ¢6.0 L) (ka0 B anLy art met hy
%%{l]%ke'g%q%ouy Iltﬂ?ﬁf Lﬁzﬁ:&gb gollﬂﬁh ﬂ) QnL) \o\)as lélf'rre\i agoom O /F

[ 5 ampegig ft {14 BIEGHRaIMPS e B GTAUCHTS® A hy

20 qutien] of theFesiduk adjy§iside by tha edditiomet ghacial sticacid3BreWsulting

209)7409@&67 6}% & ﬁ&‘e%@ﬂ@ﬁfoﬁ) Q%hed-r\ﬂthava@r HuHfic8tic ot the solid

o RSP RIE rvgiegRUss BEC g dedRet A SRR € 8RB
N, [ whterg2ahs it Qﬁr‘%ﬁamrmm(r@d@erme)ve tifecboproeund 8 aeamsdlgnat e
(OgQﬁ@gg) at -80 C was added chl orodi fl uor onet hane
(0.4 nl). The flask was seal ed and the resulting

““m xture warnmed to roomtenperature and .
'H NMR (DMSO-d8): § 2.55 (s, 3H), 4.30 (s, 2H), 4.95 (s, 2H), 7.05 (d J=8.7 Hz,

S H), 7.10(d, J = 8.5 Hz, 2H), 7.25 (1, J =75 Hz, 1), 7.35 (d, J = 8.5 Hz, 2H), 7.85 (d,
J = 8.7 Hz, 1H), 13.50 (br s, 1H), -
. MS: ESI (+ve) (Method A): 442 (M+H)Y*, Retention time 12.5 min.
30 MS: ESI {(+ve) (Method B): 442 (M+H}*, Retention time 3.9 min.

Example 10: [8-chloro-3-{4-chlorobenzyl)-2-methylquinolin-5-yloxylacetic acid
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5 then stirred at this tenperature for 17 hours. The
excess chl orodi fl uoronet hane was allowed to evaporate
‘wandoriserasesi due diluted with water and extractP€d/GB2006/603644
ethyl acetate. The conbi ned extracts were washed with
~saturated aqueous sodium chloride solution and dried.
over magnesium sul fate. The sol vent was renoved under
reduced pressure to afforat l.e compound as a |ight.
brown solid, 0.10 g. 10. ES[ (+ve) (Method B): 456
(N%FD "Retention tine 4. T.~Exanpl e 9b: .
i.f | uor onet hoky- 2- met hy .
5 A solution of " -

|qU|noI|n 5 onxy]acetl acid -
[ 8- chl or 0- 3- (4- chl or obgA2yh) - 4--f | uor onet hoxy- 2- nethy

I 'quinolin-5- yloxy]acetic acid ngthyl ester (0.10 g),

met hanol (6.0 nL), water (0.6 nL) and saturated

aqueous |ithium hydroxide solution (0.3 nL) was :

st i Prerafation 103 tAl-dichanp@tiehioraberzgh-2-mpthiviguinalin-5Flveylacetic acid
et fangksteds renoved under reduced pressure and 20 the .
pH of the residue adjusted to 4 by the addition of :

gl acial acetic acid. The resultin preC|p|tate was

o ol BRHEAOH Horp Brielesaboraylr 2MBeiNEdowt Halstagpinoin S
Puryidxyleedtic acld kthyl eetersah3 ¢ in dhsghbrp akyahlbnse (5.0 mL) was

I eVihiaf a%sé m'ﬁprrngroweﬁ)e '?%ﬁtg fg)r ﬁq'h g@ésd /o?l){%er{:nxiﬁ% g(%{}rgcsintgf

t t
o P T R ertpliion SeERia A RY she sHINAMGhSATEN Etlste. 8020
lfg AigtuteldablipRraCBNVBID el acefite2ind Bre(combiBed) extrautsd@ashea] wihH)

gs'étu(‘a‘ied ﬁgﬁﬁous Lodilitn t(yqro e]ncarbgnaZe s'autiorq-ar‘_ol)drleg OVLP &ﬁesu:l]m_ L
: \é?n ramov(sﬂ Unclaeéregucgﬁ preﬁsur%t'c;gﬁqg %{B cerépoug asla ‘
H) bENS’S°|E8P1’t(gl-ve) (Method A): 442 (MrH)*, Retention
time 12.5 mn. . 30 Ms: ESI (+ve) (l\/bthod B): 442

VK 0
14 5 e b Al Rl Rco b b AR el wisentogtit o
acé’rqfaf'%ﬁéqfd 34 WD 2007/ 036743 PCT/ GB2006/ 003644 Cl o
O-ON I. Preparation 1 Qa;

E)i )a&a??%mf ﬂrsodc%h(o“s -Gl RIBRBAFY b iadFdin s y kA0t 8 yr
ethyl ester (0 12 g), palladium, 5 wt. % on activated carbon (0.010 g), ethanal, and
20 1.0 M aqueous hydrochloric acid (1.0 mL) was stirred at room temperature for 17
hours under an atmosphere of hydrogen. The mixiure was filtered through hyflo,
washing with ethanol and water and the solvent removed under reduced pressure o
afford fitle compound, 0.11 g.

25.. Preparation 10c: [8-chioro-3-{4-chlorobenzyl)-2-methylguinolin-5-yloxyJacetic acid

A solution of [8-chloro-3-(4-chlorobenzyl)-2-methylquinolin-5-yloxylacetic acid methyl -
ester (0.10 g), ethanal (6.0 mL), water (2.0 mL) and saturated agueous lithium -
hydroxide solution (2.0 mL) was stirred at room temperature for 5 hours. The ethanol
30 was removed under reduced pressure and the pH of the residue adjusted to 4 by-the
addition of glacial acetic acid. The resulting precipitate was collecied by fiitration,
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nmet hyl ester 5 A solution of
[ 8-chl oro- 3- (4-chi orobenzyl) - 2- net hyl - 4- oxo- 1, 4- di hydr
WO HBhT43- 5- yl oxy] acetic acid nethyl ester (@CIBRPE006/003644
i n phosphorus oxychloride (5.0 nmL) was heated at 180
Cin a mcrowave reactor for 15 mnutes. The m xture

VS wihbd With walldr @nd pificadtbypRpa@iilcQbvefsBPhse HBLE Q8ing a

adj . by the, Lt acetate...The

o HR0FEpleParnRliet 0 Sen Rl N i g 7 Rl Rl

con$va e canpeund psanefiswhiie soiid: 03%mek ur at ed aqueous

sodi um hydrogen carbonate solution and dried over
ONES 1] 1 ' I V, ror ed

B eamBustie oo S 25 102, ASTRVES, KL LEFHE

0. 13)g7-201(d, Jpr &z 2, 3135 Kb B = 8.6 Hz, 2H), 7.75 (d, J = 8.6 Hz, 1H), 8.30

[ 8- @hiH)r18:18 i 41l or obenzyi ) - 2- net hyl qui nol i n- 5-yl oxy]

acefyb! . l 1A% ] A . - '
[4, @éﬁsﬁ:‘ﬁﬁbgrﬂg&géﬁ% %ﬁﬁ@?@péﬁ%‘ﬁnq 'E‘gr?g%ﬁn)ﬂqw nol i n-5-yl
oxyY'aid {ree)dMpigod Bre3 7Ryl tetentiay time 3@minpa) | adi um 5
10t. %on activated carbon (0.010 g), ethanol, and 20
L OE%Q%WQpﬁﬁ:hlﬁ\‘&ﬁ-@@éﬂl%b&zﬂfaﬁﬂ-d% 1qUirio)in ¥ Bachic hEid
at roomtenperature for 17 hours under an atnosphere
of hydrogen. The m xture was filtered through hyflo,
washi ng wi th et hanol afld mwateh.and the sol vent renoved
under reduced pressure tg )rd title compound, 0.11

g. 25: Preparation 10c:

[ 8-chl oro-3-(4-chl or oh€r - e

acetic acid. A solution o} O : : :

[ 8-chl oro- 3- (4-chl or obenzyl ) - 2- gt hyl qui nol i n- 5-yl oxy]

acetic acid nmethyl ester (0.10 @),  ethanol (6.0 ni),
“water (2.0 nl-) and saturated aqueous lithium = .

1L ey B B G B 2R Rt v e
under reduced pressure and *the pH of the residue
: _artﬁj AliREk df 8-arhinb-chibRphareldd.us @[13-(llfcih@basﬂléﬂbpeﬂtﬁ@i-i,ﬂwdiaﬁé d.
‘ ul ti .
35 007 Joue O SR S BReSlo6) G bt b SR TP,
. and'opErihe Mbdie s 1eplepiodpa Rmperatuieedivied witthmetaanol {B0mL)
. 2QUsiang sanicgied dihe rdsultngerecibtatawasit atiectanifby sitrefioawashed withi n
\(’:Vgtn?é(i)hl?('% Qnti/ arle to?)%ffo?r@vaﬁ%fygrﬂ)guma gf tﬂ@gdagioﬁﬁcpand g@qlﬁlroﬁvg e
- DiBep e Irgppliondioi s apte solf®7 500 (S, 219
6.90 (d, J =8.6 Hz, 1 H, 7.20 (d, J = 8.6 Hz, 2H),

. M ¥ i miB. 6 Hz, 1 H),
5 s oy B it Ay Befog oo damf- 6 e, 1 1

hyl qui nol i n- 5-yl oxy]

Preparation 11b: trifluoromethanesulfonic acid 7-_chloro—3-(4wghlorobenzyl)-2,4~
dimethylquinolin-5-yl ester

A mixiure of 7-chlorg-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-0l and 5-chloro-3-(4-
30 chIorobenzyl)-2,4-dimethquuinolin—?-ol (0.66 g), N-phenylirifluoromethanesulfonimide
~ (0.86 g), potassium carbonate (0.62 g) and tetrahydrofuran {10 mL) was heated by
microwave irradiation at 130 °C for 20 minutes, The mixiure was filtered and the
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M5: ESI (+ve) (Method A): 376 (MrH)*, Retention tine
11.3 mn. M ESI (+ve) (Method B): 376 (M+H)'

WReM3sA tine 3.6 mn. 10 Exanple 11: PCT/GB2006/003644
[ 7-chl or o- 3- (4-chl or obenzyl) -2, 4- dlnethquU|noI|n-5-yI
]acetic acid C NHO OC 15 Preparation lla:

; chira?é &né*en&ée&mdewr@&i@@czmbs)su& Amddanaidamle%ada@ by ébtdinrpl
m, Xt ure

A (A B afv G e s bos0 mpre o
p- t Hegenreyiod ar@Mflaoraroetuawwgmwcbﬁ ehlorp3-Fehigrobpal)Rdat ed

at  dilGhfguirdlin-2y! efiets 3-horldy&olBunsd gung 0)888. cool ed to room
Lenperature, diluted wi.th methanol (5.0 niL). 20 and -

soni cated. The resul ti nq_l prem&at ate was col |l ected by
fi | MPRS bve) (Metherd): 4t (M+H)mEte mgA® ™R ed to afford -
a 50:50 mixture of title conpound and 5-chloro-3-(4- -

C hI % :ﬁigﬁ }é-]c) ?gmé,aqgl 6@)%&9%!')\%% Y04 Hl?letﬁylﬁlmoﬁ'rﬁs ﬁﬁceﬂc acid

. +ve) (Method B): 332
(I\/H’Pﬁ Veﬁjfé'tentlontlne24mn . 25 Preparation 11b:
1@ri fl uor omet hanesul fonic. aci d '

zsflmn&[uﬁa'atrﬁlﬁ’m&ﬁﬂt%%ﬁmdcm?ohﬂm siemluwérﬂw-@@l in-5- yl'
el f eite A et s YA EH IR - 5. o
an Cph@rqlpmzmlp -34-8imethylq@aalin-7-yl ester (0.86 g), tert-butyl- (1-methoxyvinyloxy)- .
chl ghahesayd (Fﬂ&L%ﬁdc%WﬁMdtﬂ%@l'!B@i , biBdibeRtylideRaabbtonk) , o
|
lg\l' %ﬁghwm nﬁb Og )L')E?ld ?qﬁb {@H‘%ﬁﬂé ogyﬂrlnog} ?rgciené EJ % 05 irn %N ( 10

pot'assi u
: nL)dlw&V'fPr@awe (1639 mlﬁ%‘? mﬁéﬁﬂé’y migr %N%W‘éiﬁmaﬁt e8C Eor %y .
20 rEhutes Bt midilre wad difutedavithabylfabdtite aetthia sdutioh @aSGashe - -

%&@é@éme@g e s Qg?bﬁé‘é onui.srl Jnﬁ@ét?raféﬁg&.%gﬁsr%ﬁﬁﬂ by

rre ressure. urificatjon_o € I esl

colcﬂlr?ﬂde SBHF%'r?H Bt disap v inagnesuELUliale: Thesqhentyps femayed
201, ammm:dfducad@etsmmdgmma@nsmmstbsrdu«buo@mfchrpmaﬂoaaphy on .

cormeey eﬁ;&%&m Ia}‘n%»u@ré BNEnARNRHEhE, QM I%c&&tb enola pentane (4:0: 1
oo 11 9% ripes Bl &#ﬁ%%ﬁﬁ{m%ga@%‘% Heeglh A el )
(N@phwed@)mwéa(wm+ Retention time 4,9 mn. :
Preparation 1lc: -

24 T-RhRY @il SHOTORTZH & G el A BR) B Y
2H), 7.00 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 8.6 Hz, 2H), 7.60 (d, d = 2.4 Hz, H), 700
(d, J = 2.4 Hz, 1H).

MS: ESI {(+ve) (Method B): 388 (M+H)*, Retention time 3.2 min.
. 30  Preparation 11d: {7-chIoro~3-(4-chIorobenzyI)-2‘4-dirnethquuinolin-é-yl}acetic acid

A mixture of [7-chloro‘ 3-(4-chlorobenzyl)-2,4-dimethylguinolin-5-yllacetic acid methyl
ester (0.24 g), methanol (10 mL), water (2.0 mL) and saturated agueous lithium
hydroxlde solution (1.0 mL) was stirred at room temperature for 17 hours. The pH of
35 the solution was adjusted to 5 by the addition of glacial acefic acid and the methanol
removed under reduced pressure. The resulting precipitate was collected b_y filtration
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met hyl ester 10 A m xture of trifl uoronethanesul fonic
acid 7-chl oro-3-(4-chl orobenzyl)-2, 4-
WOI26783§14qui nol i n-5-yl ester and : PCT/GB2006/003644
trifluoronethanesul fonic acid 5-chl oro-3-(4-
chl or obenzyl) -2, 4- di net hyl qui nolin-7-yl ester (0.86

9) and Wadea Ritt Méter( é@&aﬁsaﬁmwn@ YhiQ X mhghlaaaatb Yhvesitid ane

7 compuiss S M MM RIS S 25 et adi um (0. 05 g) and
1, 1" - bi s(di phenyl phospi no) ferrocene (0) (0.059) in

‘N, Ny W%de‘ )5 5EE 1 8y 470 Sﬂa)a S, g aleds, ), 7.00(d,J

i e LTaF?cLeeawztfwéz BTN

solfil.i on was washed with saturated aqueous anmonium .
chingd: iede 99 I(Méthdam)ey?d (mmrunate.aran AaeeQn. sodi um

Cuns FSF St uab AR, heBn EEARREr e

pressure and purification of the residue by colum
-1chrexampRAT aRNy  Mchidio-Bi(%ehigrdphengisulfanply-2)t difethylguindlinse

ofyﬂ&%ﬁhg§9nethane et hyl- acetate and pentane (4:0:1 -

to I 0: 0 50:1:0 to 25:1:0 to 12.5:1:0 by vol une)

gave ti.tl e conpound as a honey coloured gum 0.25 g.

25 "H NWR (DMSO-d6): 8 2.80 (s; 3H), 2.55 (s, 3H),

3.60 (s, 3H), 4.25 (s, 2Hn .40 (s, 2H),7.00 (d, J

= 8.6 Hz, 2H), 7.35 (d, b Hz, 2H), 7.50 (d, J =

2.4 Hz, 1 H, 7.90 (d, IJ4SHz, 1 H. M ESI

(+ve) (Method B): 388HO , ention time 3.2 mn. -.

30 Preparation 11d: ) U '

[ 7-chl oro- 3- (4 chlorobenzyl) 2, ‘-dlnethquU|noI|n 5- yr
" Jacetic acid A mixture of Ci

[ 7-chl oro-3-(4-chl orobenzyl ) - 2, 4-di met hyl qui nol i n- 5 yl

f%Ngcetlc acid nethyl ester 4 ), .nmet hanol 10 m),
15natPeraggory! 2@1\13***0&%%(%%[0@5%“&&”“%@‘6%eﬁ Pyiauofiy-ol
-hydr oxi de solution (1.0 nL) was stirred at room

ot e'mﬁfd@lreléf & arhiRb- 4-%%01'8%58‘1 5.0, ?93 PidnRfo fﬁéwfsb\ﬁn ﬁbdﬁrﬂe%

- was, ad] )
© neienslad Drrohenubli ST nanteolagl iRtk 35 Hlels ..
, ‘Théoursé’betnfxnge wascoplpd 0 agom mser@iwpla@tm@lﬂeddvcplumﬂratl on -
203 7th@71&@&£,&9%|6 éiflch g b@%ﬂ@%@&lﬁ@&%cmaﬁdxemmd ewmt h
vva er
o e Ol A I Wl A St b LB b0,
0. 16 g 1H NVR (DI\/SOd6) ‘8 2.45 (s, 3H) 2.70 (s, 3H),
3. ¥s: Es, (+\%brbmetr4udlaﬁ 36G (M2l RetantioDtiel4.4 dhin. 5 :
=8.5Hz, 2H), 7. 25(d, J=2. 4Hz, 1H), 7. 35(d, J- 8.5

" Hz, 2H) , 770(dJ24Hz | H).
25  Preparation 12b: trifluoromethanesuifonic ac;d 8-chloro-3- (4-chlorophenylsu|fanyl)

2,4-dimethylquinolin-5-yl ester

A mixture of 8-chloro-3-(4-chIoropheny[suifanyl)-z,4-dimethquuinofin-5-o] (1.3 g), N-
phenyltriﬂuoromethénesulfonimide {1.7 ), potassium carbonate {1.6 g) and

30 tetrahydrofuran (10 mL) was heated by microwave frradiation at 120 °C for 20
minutes. The mixiure was filtered and the filtrate concentrated under reduced
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M5: ESI (+ve) (Method A): 374 (MrH)*, Retention tine
7.8 mn. WM ESI (+ve) (Method B): 374 (MH) *,

WRe0eM36o tine 2.6 mn. 10 Exanple 12: PCT/GB2006/003644
[ 8-chl oro- 3- (4-chl orophenyl sul fanyl ) -2, 4-di nmet hyl qui no
lin-5- yl]acetic acid ci N HOClI 15 Preparation 12a:

8 Cﬂi}b&hfé ﬁxrﬁ.éansrh&f@{eqwmwr &ill]n‘fn%ﬂbbh-)ato%r ﬁnﬁdﬁﬁ&&@du @kbhﬁgo!

ur e of ),

i Do bl Bl P Rt G SO U it bR e
p t%"’ll?@‘t‘ﬂ@‘s% t®ni ¢ aci d nonohydrate (12 g) was heat ed
at 140 C for 6 hours. The mixture was cool ed to room
enper [ ) hr omat ography
§ RSN (PR 4o éﬁQH) he@m;ﬁux 052006
di chl oronet hane and ethyl acetate (1:0 to 1:1 by
voI Pragyativo 12d Bahidrot3-@ehlooprppsuichy) @, 4ediatonquinsiot-d-wiacelic 3 -

- adnetfyPbstdrtve) (Method B): 350 (MtH)*, Retention
tims44mn 25 Preparati.on 12b: ,

trifluoronet’hanesul fonic acid
18- chimixtues @ r{flderghétioamepiiferrindciid-dhbrpyd-J4-chiorophenylsultanyl)-2,4-

2 %iﬂétﬁﬁduh%'tr{wyl%&leﬂ (asﬁg)y}errs ifﬁ memmwww dﬁtfethyl silane’

@iy, Sodity ey CBRER AN ef‘m%e(%?ﬁs %Qﬁ@@%ﬁnﬁhgﬁ% gol
(1 andgy, bfﬁ@pwwprmmamﬁrems ) (01918 g NetWeimsiyliormarmide (40 RN
t etrmig sl heftddra idrdvavairadiativn St ﬂﬁ&t o 1 Hyinties TOMRKERIre was .

I:if r rt@ . @\Bﬁhoé?hﬁ%ﬁgaé? an%tﬁ g olu%g% vr\]fgg W%ék&fWItél-ggﬁgle@d)éﬁwgﬁs was -
38 W%@W@W@“WF @2’9’@6%’8‘3‘@@&"'“@ cigridlg selution a"d -
Purthdni dziad ivenmagnetilre sullei Theaolbsnt ead ranmvedhindsreddogriaphy -
on éslsurg angﬁjrlflcaﬁ(l)r}'ﬂ:f {rid gesWué Qf é?)lumn)&hr‘dﬁgto&fapr@eoﬂts@&ege@n d

di chI ororret ume ave fi1t
oA e dlyetises sy e iR (o 15 oY Yl
2C( I\/HQE!)’eI-t,lfleRetlmwmimmalerm"@s_‘blidrﬂMQPr eparation 12c:
[ 8-chl oro- 3-(4-chl orophenyl sul fanyl) -2, 4-di met hyl qui no

o R GREERE 0ty 6. 2 59 80,100, Tab (028, Pbo o
8- ¢l &7 dz, 3HI 436 ), d FBFHENSH) sTHU (dnhA 3.7 Bz.4H), 7.95 (d, J = 77Hz,
di npgfy hy!l qU| nol i n-5-yl ester (0.31 g)
er, o) 1 | .silane' O. 71
2§ I\IIS Eg Xve Ié%tlge Ep %%éhn-g-é ﬂxt@tron %é 4% ﬁc’ (
b| S(dl benzyl i deneacet one) pal | adi um (0. 018 g) ' ,
Preparation 12d: {8-chloro- 3-(4 ch!orophenylsu!fanyl) 2,4~ dlmethquumolm 5-yllacetic

acid

30  Amixture of [8-chloro-3-(4-chlorophenyIsuIfanyI)-2,4-dimethylqliinoljn-s-yl]acetic acid
h methyi ester (0.040 g), methanol (2.0 mL}, water (0.4 mL) and saturated aqueous
lithium hydroxide solution (0.2 mL) was stirred at room temperature for 17 hours. The
solvent was removed under reduced pressure and the residue diluted with water (2.0
mL) and then the pH adjusted to 4 by the addifion of gtacial acetic acid. The resulting
- '35 precipitate was collected by filiration, washed with water and dried to afford title
compound as a grey-brown solid, 0.038 g. '
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and 1, 1' - bi s(di phenyl phospi no) ferrocene (0) (0.018 g)

in N, Ndinethylformam de (4,0 nl) was heated by
WOI200T0884E | rradi ation at 120 C for 15 m nut es.PCE/@B2006/003644

m xture was 15 diluted with ethyl acetate, and this

solution was washed w th saturated aqueous anmoni um

chl G Noh&t (BRIBOLBR B 2,200 @, S} JI00HE £3H), 201469 BR), $006 (/0= 8.6 Hz,

chl l Ut en e u
chi afh, 980 8Pk UbleQlh AR ad QrJe £ LEqLPYEE (RIGT .
pr e &% Fel (aysl(Msihor £ 882 (VBR) ofeterien finess128trinby  col umm
chr ssaEsigrapiMetton BR b @B-HYehetention #tﬁé#]ﬂmw.th a mxture
gf di chl oronet hane and cycl ohexane (1 to 2:0 by
voI e title conPound as pal e yel | ow solid,
g ii’z""e [‘E PiNRier(@8 chlotbsnauy-2, %@me@vmumzmg@wem-
3|—|) acegylR@ethanssutfdhdmidd. 40 (s, 2H), 7.00 (d, J.= 8.7 -
Hz, 2H), 7.35 (d, J = 8.7 Hz, ZFD 7.50 (d, J =7.7
Hz-1H),795(d J=7.7 ke, 25 MS: 'ESI -(+ve) -
(Method B): 406 (MtH)', Ret nthon tlne 4.5 mn.
“Preparation 12d:
[ 8-chl oro-3-(4-chl or ophen
lin-5-yl]acetic acid 30 A of
* [8-chloro-3-(4-chlorophen -24d|rrethquU|no
. lin-5-yl]acetic acid " est 0. 040 g), nethanol
(2.0 nm.), water (0.4 ﬁf_)H an%l satufjat ed aqueous
l'i thi um hydroxide solution (0.2 nf) was stirred at.
19oomtenperature for 17 hours. The . solvent was

r enﬁ’éﬁéﬂaﬁoh‘ ri‘ﬂaef\l {é FBQ'HB%% Q[cﬁl%%érﬁylﬁé‘ﬁtdm% h&Rdifee
and- 't hen tyhe pH adj usted

O’%i%c W#&“*Qa’aﬁsﬁ 08%" idg gI aC| al acetic acid. The

- resultl ng 35 precipitate was collected by filtration,
WaSA Bkiund df 8- hetk @3- (4e0nbroB e 9mlo b Qiinddih ﬂ[uﬂohhlst &‘Q%&wnd
BRIl 3*%\;%80 B RE I BT g)

et o Uneﬂc%pesqunamldg (4.820 % anQﬁ;N N7d[r@{§1y aincpydding (goq:&g) iH) | .

- 7. 3ich{othmethare §.06nvas Rirfld at?'oc#ﬁteﬁ\ﬁerati]rel'l houB TiZmixthrelWas
7 a:ﬁiutéﬁl wut@dtdh!o?on%th'é'ﬁe anl:l ﬂll-g solu glﬁﬁasﬁﬁshéd’\%ﬁhég}&@ri&ﬁ%d%d

% Ret ent | on t1rme

( lve‘t" Jee “Bﬁ‘ﬁat? PRAVeNERASIFRIVEH underseduped Prigpsyre and

20Ex aqqrpficgtlolt@f the residue by preparative reverse-phase HPLC using a gradient over -
N- {Srfifraalok mefa,mane(.f}wsm @5 e8I ¥ok o arﬂc rQJ)dTFeF)BWeQMé nolin

-5 c\émggﬁﬁliés g‘g‘ﬁm}{ étﬂ%tdqﬁnesu' f onam

1)-2,4- dlnethquuino

' H NMR (DMSO-d6): § 2.60 (s, 3H), 2.80 (s, 3H), 3.30 (s, éH) 4.30 (s, 2H), 4.90 (s,
25  2H), 6.85(d, J = 8.8 Hz, 1H), 7.05 (d, J = 8.4 Hz, 2H), 7.35(0, J=8.4Hz, 2H), 7.75
(d, J =8.8 Hz, 1H), 12.15 (br s, 1H). ‘ ‘
MS: ESI (+ve) (Method A): 467 (M+H)*, Retention time 11.0 min.

Example 14: N—{2-[a-chIoro—3—(4-chlorobenzyl)-2 4-d|methquumol:n-s-yloxy]
30 acetyI}benzenesulfonamlde :
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0O C1 10 Preparation 13a:
N-{2-[ 8-chl oro- 3- (4-chl or obenzyl ) - 2, 4- di net hyl qui nol i n
WOR003/936%43] acet yl ) met hanesul f onam i de A m xt ur @TGB2006/003644
[ 8-chl oro- 3- (4-chl orobenzyl) -2, 4- dlnethquU|noI|n 5- yI
oxy] acetic acid 15 (0.050 g),
1- (3-di net hyl am nopropyl ) - 3- exhylcarbod||n1de
hydrochl oride (0.037 g), ne | f onam de (O 020
g), and 4-(NN-di nmet hyl am no} ne (0.005 g)
di chl oronmet hane (5.0 nl.) was-# ad at room .
tenperature 1- hour. m xt diluted with
di chi or omret hane and s450[ uti on 8 washed with .
wat er and then dried " Jéﬂ RygnesiwAt sul fate: The .
sol vent was renoved und%r“reduced R essure and 20
purification of the residue.by preparative -
rever se- phase HPLC using a gradient over 30m nut es
of . Brepdration ti44: Ne2-[8rohlaent f-chid@beiazyIp2,BintEshghuinafigéni ¢ -
rmdwg,gyﬁggt)f_{gg&gngsm;o},gmd@onpound as a yellow solid,
NVR (DMSO-d6): S 2.60 (s, 3H), 2:80 (s
H, 3.30 (s, 3H), 4.30 (s, 2H), 4.90 (s, 25 2H), -
6 85n1(>q§|4re o [B=chipr@3- Hzchlo@bp{)zyl)—&ﬂ@@iegrulqmgolm Sgylaxylagetic @p:b
, (Fdifettlyidinoppli)-3- &hﬂ&rboﬁuﬁmdehy&m&mkﬁudé‘im 03% gl ,
12 ?13)%;4“% oo o ank PN 98085

I\I- {@chrcmwnaa? 6-03019) waz siirres alseqm ipmperature. Tdoue T MR/TRGUIEES| n |
10 5-purifetybly-coldtn ee@hydgldprynaresities géif auniagivithe: rMiiuMOf methanol L
ZOOJJd%ﬁlzr%%eﬁgﬁg(%&% RO E e B rithatlah o oyBERRASAT i ON

N- (OS”FB""& RISBRbATRuLe! dipthy PR 2Garg il cameurles AU ERIhI i n
- 5-0.040axy] acet yl } benzenesul fonam de 5 A m xture of :
[ 8-chl oro- 3- (4-chl or obenzyl) - 2, 4- di net hyl qui nol i n-5-yl.

' [ 0. 050 -
1S U P ahorsm o a0 £ 0y 285780 490 g 670 (.0
hyd=r 86 IITIZOTH).dK%O(X(@, D39.6 4, 2H)bB8E @iné s §l6fHimn almi 480-7.00 0B.0H),
ﬁ-éé\hi\bﬂj nebdyt 4RHNO) pyridine (0.005 g) in

REovcmit ki SO o

20 . Example 15: [8—chloro-3 (4-chlorophenoxy)-2 4-dimethylquinolin-5-yllacetic

acid

Cl

25  Preparation 15a: trifluoromethanesulfonic acid 8-chloro-3-{4-chlorophenoxy)-2,4-
dimethylquinolin-5-yi ester '
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10 purified by colum chromat ography on silica gel,
eluting with a mxture of nethanol and .

W@ 26013 det hane (1:19 by volune), followed by PCT/GB2006/003644
trituration with cycl ohexane containing a snall
anmount .of diethyl ether to afford title conpound. as a
buff solid, 0.020 g. 15 'H NWMR (DMSO-d6): 8 2.55 (s,

3H) A rr@xtt%@of(ﬂsohml?d:g-&tl cﬁilso?o%hén%x ) gh:bdlmeﬂy% in iﬁ-‘ o kDSO Q? A7 O

| pljengtnguoeon]_e@ahﬂomwd%{a 9)7@5'( ﬁﬁﬁum @Wonateﬂoggggqyd

8 6tetl=ﬂ1yd@}14§an (3.2 mEbwestheated bylmIH)Jwa\NEiradEfmn t +20°0 fériget hod
9\) minds. (v Flixture Rt ARtk With dichiBRmbthafk 4Hdhis s%ﬂlhma@hed

[ 8 c'ﬁ] e and s(aﬂ”%tﬁﬁ{ BB RN Shiosids soltipp e riRdPveh. 5.y
| | aBagriesium getate. Bie sovertimas re@O\EH Unge redinesd aressuroand i
tri febitay pufRidiba basHN Erpdhtoghhon silica gel, eluting with a mixture of

o Ot Ll 088 L O

cﬂ’@ooa/ 003644 A mixture of
8- chl or o- 3- (4- chl or ophenoxy) - 2, 4- di et hyl qui nol i n:5-ol

(0 8. BB (-wéy (MQih@J‘B’)l ierG'(KﬂH?ﬁng\%%ﬁ%c;ﬂ%gﬁﬁqlrﬁ eni m de (0. 68

, potassi‘um car bonat e ) t et rahydr of ur an
(3 0 n.) was heated by mcrowave irradiation at 120 C
f or Pregaraiond §u f8ebloroThi@-chiprophen exyind 4-didhethylgicblindS tyloxylacetic

16li- chlagr dgane and this solution was washed wth
wat er and saturated aqueous sodium chloride solution
and then dri-ed over:- nmagnesi um sul fate. The sol vent
wash MixiRG Hrﬂum@i@&thaﬂeﬂﬁ@wcﬁﬁe@bm%@ahuropmoxyméf due

. p urdirhdtBAhubyircsy wster (0.00 QBROGHIAPMEthEvitjidy el silane

: U(g 4@@ &gdfun'n & tg‘{ 36 Htgaieg& Q%(qlb%b%w éengaccg{o% |p%%|u%38 F)?(P olﬁ,
ém oS S s () (2 O e
( Mirh)) vas Reiteeily mtaroviaverraiatibn B 120 °Cfoe parhiiite€ Thd Mixture was
[ 8-l rb?c&n(rf"ch?d?r‘a% %Rﬁ(ﬂﬂ%%& gt ’eﬂm% Mﬁ‘mta']%kt%' Fﬁun‘caﬂe Sy

| ox m xt

Ctri 11! %‘8!5 P@?tﬂ%{lﬁ é@&afo 'H?ydlo @P)do afford title compound as a yellow oil,

- 8- dHi3épo- 3- (4- chl or ophenoxy) - 2, 4- ' _
g5 .

' , MS: ESI (+ve) (Method B): 390 (M+H)*, Retention time 4.4 mi_n. _

‘Preparaﬁon 15¢: [8-chloro-3-(4-chlorophenoxy)-2,4-dimethylguinolin-5-yllacetic acid

30 © A mixture of [8-chioro-3-(4-chlorophenoxy)-2,4—dimethquuinolin-s-yloxy]acetic acid
methyl ester (0.035 g), methanol (5.0 mL}, and 5.0 M aqueous sodium hydroxide '
solution (0.36 ml) was stirred at room temperature for 4 hours. The~ solvent was
removed under reduced pressured and the residue purified by preparative reverse-
phase MPLC using a gradient over 30 minutes of acetonitrile in water (30 % 0 95 %

" 35 of organic modifier) to afford title compound as a white solid, 0.0050 g.
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di met hyl qui nol i n-5-yl, ester (0.20 Qg),

tert-butyl-(1-nmethoxyvinyl oxy)di nmethyl silane (0.40
WE)200%56743m acet ate (0.044 g), PCT/GB2006/003644

tris(di benzyli deneacetone) dipalladium (0.020 g) 20

and 1, 1" -bi s(di phenyl phospi no) ferrocene (0) (0.012 g).

in R Nﬁﬂal(ﬁﬁﬁﬂyﬁ)‘ eeAB (s B, £.55 (6, 3Hila2p (yvga) beatel=ly Hz,

 CoRpase .ﬁf-QGI'i—&té@”T :gs‘(dldz"? §441,900, 725 11 n“ﬁ?’-- tie

S
' SI I | agﬁl\é\a"e) W@VFVT HY, 'ﬁ?t?(lt'?!‘rté“%ﬂ ﬁf@ﬂt ane  and
di cM%E@ﬁﬂ@h@h&o@ B) 878 (@MBI)*Jdegntlmoﬁmumo mino afford title
gonpound as a yellow oil, 0.0349 25 Ms: ESI (+ve).

I(DrMeeEQ [iﬁosnan%gg [(BI-\c/:lm_cl)ro-s (AE %H‘:el'glgen%}) cg-ethyl-zémgthquuinolm-5—

[ 8- &Hrsdﬁehsm('qamhlsmhméfﬂnmrolzenmm-mmwmqm|nmho|m5 y'
| ] agekylacetiCadid 30 A mi xture of

[ 8- chl or 0- 3- (4-chl or ophenoxy) - 2, 4- di et hyl qui nol i n-5-y
| oxy]acetic-acid nethyl ester (O 035 g), nethanol :
(5.0 nm), and 5. M aqueous sodi um 1ydrOX| de solution
(0.36 nmL) was sii d 0QaN t enpera o~for 4 hours.
The sol vent waf der redlucgd pressured and
the residue- p 'eparativ r¢verjse- phase .

% ' agetonitrile
in water (30 ¢ 35 of orgdni c nol er) to
afford titl eg pound as a whitePsoPiid, 070050 g. 42
1W[)2007/036743 PCT/ GB2006/ 003644 'H NVR €DMSO-d6): 8
2.45 (s, 3H), 2.55 (s, 3H), 4.25 (s, 2H), 685(d,1=@‘

TP e Selotpihd e 250G
(I\/H—l)* Retention tine 11.6 mn. Ms ESI (+ve) -
( Mok $otutiorB)i hexgié2 ¢idiok (5.7 dRet & MdinesthylidniBmide RomLNwas duided
IfEX Eﬁmmﬁ%e 3@%@ gno%ﬁof 15 minutes to a stlrred su rs:oil of sodhun] hydride :
5 j 2aq?j A 16 elc d&gg?ialﬁ%[ﬁng%%e (60 mL) at C. The mixture wal:i,lsgrredI an ) _
[ 8- r@cﬁm ’r@mggatgnp.f@ﬁp orirpiss ARy thin @scdttibrydf-1<bramnieyrytti nol in- 5
wheaowmt(ﬂ ‘Dg)é'ﬁCN - c@het@lformahde ?éo_m.L:} s Qd@"drom—é over a
penod of 20 minutes. The resultmg mixture was stirred at room temperature for 17
20 hours and then diluted with 1.0 M aqueous hydrochloric acid (100 mL). The mixture
was extracted with diethyl ether and the combined exfracts, washed with 1.0 M
aqueous hydrochloric acid and saturated agueous sodium chloride solution and then
dried over magnesium suifate. The solvent was removed uﬁder reduced pressUre
‘and purification of the residue by column chromatography on silica gel, eluting with a
25  mixture of pentane and toluene (1:1 o 1 2 to 0:1 by volume) gave title compound
(55:45 mixture of keto-enol tautomers) as a white solid, 2.6 g.

"H NMR (CDCla): 8 1.00 (1, J = 7.3 Hz, 3H), 1.05 (t, J = 7.3 Hz, 3H), 2.05 (s, 3H), 2.15
(s, BH), 2.25-2.50 (m, 4H), 3.05-3.25 (M, 2H), 3.65 (s, 2H), 3.95 (t, J = 7.5 Hz, 1H),
30 7.05-7.10(m, 4H), 7.20-7.30 (m, 4H).
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10 G Preparation 16a:

3-(4-chl or obenzyi ) hexane- 2, 4-di one A sol ution of
W86 34 - di one (5.7 g) in NN-di methyl f or maniPd8/GR06/003644

m.) was added 15 dropwi se over a period of 15 m nutes
~to a stirred suspension of sodiumhydride (60 %in

0i | PreBardtic®)16b fhd 7N@Hhra&£§1mlchmfoa&ﬁwaeﬁmﬁa rigylo@iholins-&-

The g(émgrga_pﬁznhor%g I 'fg eﬁ%’ é}ﬁpﬁu(@%eg gture for 30

m nut es and ronmonet hyl -

chl orobenzene (11 g) in N, N-di nethyl formam de (20 m)-
was Aadidire ofth-aning-4 ehladdppench(0. 72 @), BadciddrozOzyyhexdiiees 4-didhe

esyld r fo I
505 iz d) B Plolthloy ac.&fnbﬁahg(ga@&o R Wed FARRIaPadE 1dr 25

ueou
vy P 6 TgiZotea ogaRg oo ompagi e %f%d BREPUEY od

Wi t throthaiednadhy er $lien gamﬂjtmmmtmnilmumexﬂtoenener adidshlonmsthad

Wi t 1l Q:0M 1: AR S 2Ry 114 RUH B okim@fth A ihieSahbHALILE 25
aqueous sodi um chl oride solutiion and then dried over

~ mag¥esi um sul fate. The sol vent was renmpved under
19educed pressure and purification of the residue by
-col MBTES) (ivey (Ri-hed BPius émmn)s iHeleRfordiRle.3.64nk Biohgn Wi t h-a 25

m xture of pentane and toluene (1:1 to 1:2 to 0:1 by
vol-une) -gave title conpound (55:45 m xt ure of

ket Beeaigdion féaand et Bchigeo-ldvihiotabergyl)-f-gthyl2-mastiylquinplindivR

( CDa@incetiB dcidDMethyl ester amd [B-cBlokds- (4&hl):ﬁ)bdnz§l§52-éﬂ1y!-4=] =( 7.3 ,

: )5 3 2.25-2.50 (m ‘

5y mé@[%.%gp %’é’s’?ﬁf‘ﬁ'géﬁ’d g"éta’égs‘%'s, 3.95 (t, J = 7:5
I—Iz, 30 7.05-7.10 (m 4H), 720730(m4|—|) 43
WO AZﬁh&wmememFaE(ZHcﬁBa%ﬁw)%QMmemyﬁnmh&&obandb@dmoa:r-m -

. 17 4-chlorobenzyi)-2-e’fh3fl-4 methquumolm -5-0l (0 25 gr NN- dtmethylformamlde (4.0

) oI llaor assmrgl cargonate (8 ?2 &%Xd l).Jromoacet:(,y aci methy es¥er l:I1|2ng l\rv!asn °

2(- ciitrest @ r@m tEmpgnitere i é hows. JFh@mixiurgwasaliuted withl eghyl aeelaten- 5
b Ol an i ﬁi'ﬁdﬂfe@va@ﬁvaﬁre@mﬂnﬁtlﬂaté‘dﬁc@é&@ RedAah cHidind gollﬂr):n and
3' (tﬁ' nccl;L ler? eF %n 2%313£ Sl.)iifa t%eThe SHIvedu vov%r\]s? retsna\ge%&nd%.i’ iﬁ%e heat ed

nesu , nono
at PI@GWE:‘Q‘%?PWI'“%COWSW§ asqg h@em&q%desema@h 86Ped to
roomtenperature and then purified by colum

2§han§%PQ0é)W%}h@%)sd1h nﬁ% letent%h 21@19 ?% %E Eﬁht mi xture

of toluehe’an |c'hlo ane o01l:1to-
2:31to 1:2to 1:4 to O: 1 by volune) to afford title
corfreraradien 160.28% 17co8-cllorokiRa-clSbbdnzye)-cttiertetgigBhclind4 6

(1 gﬂ;yldgiz‘]aceP@écﬁmnh Bhiok R (43nRroBBthyiRe-SihladmethyIupBiREAL | On

[8y<5°ﬁ %cl’% a.‘?'d(4 chl or obenzyl ) - 4- et hyl - 2- met hyl qui nol i n-
305- yl oxy]acetic acid nmethyl ester and

[ 8-2cdaluddrtot B-dhfbrechlashrRBEEV-I-oByitriathyldhiriolin-5-yloxyJacstic acid
. methyl ester and [8-chioro-3-(4-chlorobenzyl)-2-ethyi-d-methylguinolin-5-yioxylacetic
acid methyl ester (0.26 g), methanol (15 mL), water (1.5 mL) and s'aturated aguecus
lithium hydroxide solution (1.5 mL)— was stirred at room temperature for 3 hours. The
35  pH of the soluiion was adjusted to 4 by the addition of glaciél acetic acid and the .
methanol removed under reduced pressure, The resulting precipitate was collected
by filtration and purified by preparative reverse-phase HPLC using a gradient over 30
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15 net hyl qui nol i n-5-yl oxy] acetic acid nethyl ester A

m xt ure of

- WEWAT/HI6A433- ( 4- chl or obenzyl ) - 4- et hyl - 2- et hy | qUGTHGEBI906003644
-ol and 8-chl oro- 3-

(4-chl orobenzyl) - 2- et hyl - 4- net hyl qui nol i n-5-0l (0.25

), miNulds @i dEBbiileliPRAB RIS to 98.9D of didahic ARG lafiéR [8-chioro- :

car | er .
gtpé‘l'go(?ob%QZy%é %/l-f rlne d)h)t{i?]%@éﬁ%»{y%céig a(q%l grsEat M&w t%%&u

: houP 94 o [§rehlarer-44-ghtpsobanaydie-etnvid-met lﬂ_ﬂwl‘" feyihesic a%l‘ﬁd' ‘
t hi ss ayeliowifoemymm gvashed with saturated aqueous sodium. . - -
hl ori de sol uti on and then dri-ed over magnesi um . _
sul fate. The solvent was renoved under reduced =~ . o
pr eBsior-34- CBIP'PB?'HV'H gt 2‘8@%’8%‘&@ SyloxdeastrRld col our ed’
seniH SR (RMSOGIREs 15 (B9 =VB:HZAESY), 2.55/8) 3H)NeHsHm2HD)4.3044,8

12’"5&), :agtfgtﬁﬁtd N0, U i, P85 ¢y $= Bb My, 2Hh, rﬁ%f%& %Usoé‘

[ 8- EhPBY 87814 4=8RIFBr BB ATy 418t hy! - 2- et hyl qui nol i n- o
16- MBS e Metbodl) ¢h4dMeH)*, Retention time 11.7 min. o
[8 chl or o- 3- (4-chl or obenzyl) - 2- ethyI 4- nethquU|noI|nJ
id
Lo Bbre A tph oS pR PR sV ostmets pitgui ol i n-
5- yIHOWYT ERQ-d6)ici.25 (1 dreT-hkik, 36k 280 (@A), 2.90 (0, J=7.4Hz, 2H), .
[ 8- &ﬁd @I 3rdsds, ¢h) @@@taemzntlshsztM(d%n@é Ry, |2H}“7@de O~

yl ester hanol =~ .
1{1 %&%yg?‘( d‘!ﬂi nd saturat ed aqueous lithium =
hydﬂ%ﬂsd&\@dlﬁetfl@cbﬁ 404 (M+Hitﬁetm@néltnr3ﬁ2 éthimat room '
tenmperature for 3-hours. The 35 pH of the ‘sol ution was

gggﬁ%h@% %%Hé 1 %ﬁs-amgmahdgﬁdoraﬂetg ){ng @-gfua-oa%: ?@lzC acid

o renoved ssure.
Themetbyavineling-yeylacptia apidangdg-chigra-zdifferromehon3-@r at i on
. 2Gandiyorohiehzytyel-bsthypquipdinstyioylaceieicke - phase HPLC using a
gradi ent over 30 44 WO 2007/036743 PCT/ GB2006/ 003644
m nutes of acetonitrile in water (4 %to 98 % of
organic nodifier) to afford [8-chlo X
3- (4-chl or obenx 1 Oy
etic acid as
[ 8-chl oro-3-( g
5-yl oxy] acetjiléoacb Fas a yeI I ow

[ 8- chl oro- 3- (}4- chl-dr obenzyl ) - 4- ¢
‘5-yl oxyj acest toraci d ' H NVR ( DVeS" d6¥" . -
7.3 Hz, 3H), 2.55 (s, 3H), 3.55 (m 2H), 4.30(s, 2H), -
4.90 (s, 2H), 6.95 (d, J =8.6 Hz, 1 H), 7.05 (d, J =

8 @réﬂéraﬂ&H)Ba 22(143I§0r61%nzw-5 3‘ox§bu55mc B etg%%ste ESI75( -(l-\(j,e) = -

2S(I\/la\thod A) 404 (MH—I) , Retentl on time 11.7 mn.
A suspension of potassium tert-butoxide (11.2 g) in anhydrous tetrahydrofuran (200 .

. mL) at 0 °C was freated with a mixture of fert-butanot (0.2 mL) and 3- -oxobutyric acid
ethy! ester (12.7 mL}). The mixture was warmed to 15 °C over a period of 40 minutes -
and a solution of 1-chloromethyl-4-flucrobenzene (11.9 mL) in tetrahydrofuran (40
30 mL) was added and the resulting mixture heated at 70 °C for 20 hours. The mixture
was cooled to room temperature, diluted with water and the tetrahydrofuran removed
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{8-chl oro- 3- (4-chl orobenzyl ) - 2- et hyl - 4- et hyl qui nol i n-

5-yl oxy]acetic acid 'H NWR (DVMSO-d6): 61.25 (t, J =7.4
WIQ20079967432. 80 (s, 3H), 2.90 (q, J = 7.4 Hz, 2HCT/GB2006/003644

4.30 (s, 2H), 4.85 (s, 2H), 6.90 (d, J = 8.5 Hz, 1 H),

7.05 (d, J =8.5Hz, 2H), 7.35 (d, J 15 = 8.5 Hz,

2 H) undzr rg&cé res%ure ﬁye5e§'@e W&S éﬁf&ﬂtMV!th E&M &:étuﬁhﬂ& {h’Bt hod

A) co@me& extracts Washeé wﬁh wa?er aHI .J:g?urgtgd a%uggurs] sodlﬁ&mildg 18

[ 8- e asc Ahegiciec ayetmasnesigy suletp e paSHRS o gvpd pnder
met ﬂ&kﬁhcﬂdﬂ breguiend thelrésidyd paried isy didilatioreunder reduced pressure

r ' . . .
P Buletog i BRI ieuc Ropandssacooutnel,
N~ 1249:N O F FOO/FO/ FOOH\ OXHF ,
Preparation 18a: 2-(4-fluorobenzyl)- 3-oxobutyric acid

et hiyf {)cﬁfc;%%ﬁfﬁ ;&‘Sg%ﬁl&'@ﬁ ﬁgré’%f-i?%%:g’rﬁ‘h 3.75 (i, J = 7.6

tert ous’ tet rofuran

. (20 ‘“ﬁ)l 445 &, 2U &% f’?@ﬁ‘ééd WiTP ™ xt ure of
wert-butanol (0.2 nl-) anhd 3-oxobutyric acid ethyl

estgg Jmlg 7aerangJ tbechmaSé Htfﬁor\a@eﬂzwrﬁaﬁh 4Qxd-paC over

peri od sol ut
Py o250 SV R A e porobenzyt-s
-t et methy-ehord- U2-gihydiet0in@D-srtloxylasetisacictitelioyl estet t he

resulting mixture heated at 70 C for 20 hours. The

ith
1 A e P e Ot S e P SR G oy b8
200PPOBB7AS-POREB200 61D G8teUd 4 ol Relihosrbieifcastd (Hr ®88dr e.
" Thedidxasd (80mLyass 4let aCt126C Wk & Rourd: yd maeetvais @odstlo tda

- CONBhASS EthIAk WES DS IhLD MRLRY agg}gtﬁs%gm.g&over |

aqueous s rie _
: M%qtﬁﬂ‘ﬁf%‘{ﬁﬁha‘i with weyies ashiripd Aver (agnepidMEYEaE- dipiRofvent was
20 _ed'arpadd piides :diced presutdund theséstue pptied By (Edl_h‘hy _ o
di SJhFoHaﬁ:?anﬂ( dg@msages %@mhrarnﬁﬁ&y Bﬁ.c‘hm(&sytﬂah@aqd poi nt
+102- 104 | e conpound as a
. col BhEngd U "0'””‘92‘%%“ “‘ieﬁmﬂmn %: 51.20 (t, J
7.2 Hz, 3H), 2.20 (s, 3H), 315(m2H) 3.75 (t, J
7‘H@IMFﬂéDCﬂ‘;) k%vs(ﬂs 6D, 4.60 (s A, 3.68 (9 Briy] 499 (< Bh), Zh8 s, 2H),

25 14070(5, 23) Qn},(s '2121) 6.50-7.55 (m, 12), 9.00 (br s, 1H), 9.10 (br 5, 1H).

=2
Q

Preparation 18¢ and 19¢: [8-chloro-4-diﬂuoromethoxy-s-(4-ﬂuoiobenzy!)-2-
methylquinolin-5-yloxyJacetic acid methyl ester and [8-chloro-2-diflucromethoxy-3-(4- _
fIuorobenzyl)-4-methylquinolin-s-yloxy]acetic' acid methyl ester
30
A mixture of [8-chloro-3-(4-flucrobenzyl)-2-methyl-4-oxo-1,4-dihydroguinolin-5-
yloxyJacetic acid methyl ester and [8-chioro-3-(4-fluorobenzyl)-4-methyl-2-oxo-1,2-
dihydroquinolin-5-yloxylacetic acid methyt ester (0.39 g), N,N-dimethylformamide (70
mL), potassium carbonate {0.41 g) and acetic acid chlorodifluoromethyl ester (0.22
35 - mb) was stirred at 80 °C for 2 hour. The mixture was diluted with water, extracted
_ with ethyl acetate and the combined exiracts dried over magnesium suifate. The
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10 Preparation 18b and 19b:

[ 8-chl oro-3-(4-fl uorobenzyl) - 2-net hyl - 4- oxo-1, 4-

- W 28036 T3 nol i n-5-yl oxy] acetic.acid met hyl estPSIT/GBRIN6/003644
[ 8-chl oro-3-(4-fl uorobenzyl) - 4-

met hyl - 2- oxo- 1, 2- di hydr oqui nol i n-5-yl oxy] acetic acid -

met Meﬁﬁﬁa@ﬁenﬂo’ﬁed%rﬂbr&bdﬂc@d @téssure and the residue purified by column .

(3 @rg&nfbiog?‘qpﬁﬂénog |‘3£’ﬁ§ M%%eérg%p% cu”FngrYJe%nﬁ% hyl ac%t%t‘es
(7 (4‘1d5VV°'HB?)§‘pﬁi9§ddN6F?f6°°a'&qséseﬂ?d‘ﬁﬁ 02f& di oxane (8.0
m.) was heated at 112 C for 5 hours: The m xture was-
5o BRARIRR Do sl CTREES i S Shd WIH 1L oHLS0 200,
ver £35Eshbd- Ri(e ﬁ"’)métaéﬁs B'ﬁ)dﬁﬁ‘??%l("b\?@ﬁ) magnesi um

sul fate. The solvent was 20 renpbved under reduced .

pr eﬁé ﬁroﬁ?&%&nﬁ §od: ?9 hﬂ)pc?tl B HLFernJlel%x;b:y ig%h.‘dﬁ@hzw) -2-

e
of 'a?tBW“g’Plﬁh%xf'mﬁéeﬁlaﬁad e FlSTBP AR Pt ure) {0

1&f f frombérizyl)-€metbylpinofics-ylogy]88icgeid” H NVR (CDCI 3): 5 2. 75"
(s, 6H), 3.80 (s, 3H), 3.85 (s, 3H), 4.05 (s, 2H),

4.1 . 2 25 4.70 , 4. 85

6. 5)8 éu%fg%of(ﬁr?hlq%? d:%gorgbétscm( g Z‘Q fIUfroPﬁnzylgéc' T@t%%?mtgm -5y H)

Pr aﬂmy]a@qtt@apncﬂ_r&ejhy&mjerng@ [8 -chloro-2-difluoromethoxy-3-(4-fluorchenzyl)-4-

[ 8- rﬁéthﬁbruﬁmmrsiwé }d&!ﬂ@ﬁ@& eyl eder(@2f é)uﬁétﬁ&i@ﬂ&‘ﬂ'rﬁu 3ﬂater R
l.frg (g%?l IlthI&Jﬂ} rryd%)cl )r(ré%l"ﬁ {9 1% ga I) vdva 1er(¥ ai roeosr’% t%lrnpg}'a Ure

il J@frUtS’Qh 744 splutioreastagied Biohg fﬁldgorwf Byoloda cid, gxiagied

msetuht}‘nletw@caﬁte afdthé\combiriedlegtrafs dried over magnesium sulfate. The .

- - - - r

E)q usl%ﬁlgrﬁ Ft\ﬁs %m()\%d H? é%g%? %s%:ilrg aﬁ@ﬁ{%%:au% Sp‘alﬁﬁ%d%r\% éregérgtwg

L 8-TefeFsimiEss HEAC Bl n BIBEAR pH S0 rYRUie gl acaiopiidls-in weter to
20di Fejicd deiehiiano-HiftucdBoryd iy B¢ ibioroberag)-2mebyiynolie StyPRyBHE9

9)  aciis € iwiiRd d3xd, B?E@BH&@[@  chidB-2- cﬁfh%rom&gégﬁé(ltl ﬁ(ﬁqr&%gitig@?at e N

r@eﬁ-nyg%umﬂ*_% ‘(?%‘éel %e?? %“{’]1"‘868'% 92 hour . d The .

mxture was dil uted Wlth wat er, extracted Wi th- ethyl
aceqs- atlaoamuar&]ﬁetmprblwmﬁr@éﬁ @-Q%ﬂ'glﬁixlﬁ?dﬁn-ew a&m um

ul T 4 2 7/ 3

2% or BN QU8 sl a ¢ Adce Sdz‘*ife% BN
r e UOSFIPI(N 45l MRp (‘céFGﬁHZ 1t 7 $¥dd, d Bty 1idin 1550 (bbf’a
gelm)el uting with a mxture of cycl ohexane and et hyl

I 0 conpounds as a
WS <9€e) b S HF b PR IS L SRRSO S °° *
2 95 (s,- 3 80 (s, 3H), 3,85 (s, 3H), 4.20 (s,
302 Hyg-chioto Bﬁlﬂlﬁcsqméiﬁd)(y 34-filbbrobenzylmethdiq@olif-S-yloRcetic acid
6. 6 [
 Todhtuain; fabe GARRE0R AN S M p i oy e
1H), 7.00-7.25 {m, 4H), 7.80 (d, J = 87Hz 1H), 7.90 {t, J = 72 Hz, 1H) 320(brs
1H).
MS: ESI (+ve) (Method A): 426 (M+H)", Reteniion time 12.6 min,
35 . Co
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met hyl qui nol i n-5-yl oxy] acetic acid and

[ 8-chl oro-2-di fl uoronet hoxy-3-(4 10

- WOI206Y8bE3zy | ) - 4- et hyl qui nol i n-5-yl oxy] acet i c PEETGEB2006/003644
sol ution of

[ 8-chl oro-4-difl uoromet hoxy- 3-(4-fl uorobenzyl).- 2- net hy
|quEmnlﬁ%{8-9i1llm&a}(&wthaoemﬂo@lbmzm,memteewmmlm-s- o
[ 8- glbkyadetiéasttf | uor omet hoxy- 3- (4-fl uor obenzyl) - 4-.

met hyl qui nol i n-5-yl oxy] acetic acid nethyl ester (O 26
g), methanol (5.0 ni), vvater 15 (3.0 nmL) and lithium
hydr oxi de solution (0.13 § nL) was stirred at room
tenperature for 1 hour. MeNsptution was acidified by
the addition of hydrochllp agid, extracted wth -

et hyl acetate and the coniyl ngd gxtracts dried over
magnesi um sul fate. The g@lv ni-was renoved under

reduced pressure and thg resid puri fied by
preparative: reverse-phase HPLE using a gradient over
30 mnutes of acetonitrile -( o==water to 20 afford

[ 8- chl oro-4- dlfluoronethoxy 3- (A f 1 uorobenzyl ) - 2- met hy
3 quinolin-5-yloxy]lacetic acid as a white solid, 0.032

i Oa: 3-(4- .
Hfheraton 208,44 e RS e R & 8B N2y 1 ) - 4-
nethquuinolln 5-yl oxylacetic acid as a white solid,
0. O2®lugon-of pentane-2,4-dione (4.4 g) in N,N-dimethylformamide (10 mL) was added

[ B-dpwie Quet a%ﬁéd%@ﬁ@tﬂﬁﬁt%)és udoe Fﬁv&? Vi hy l‘
dzq 5)591‘3'%1' 1”7,6.45'):}’ 3]( aC ctJrrlnC ag I(5% %%at(fl -§°C. 3pg iﬁ&%ﬁ@%%% _

8. o 1ggm t%[“ﬂﬂ)atuﬂ? 0@5207mimk'ﬁe€(am:l a4bipon bf 12-5ro(nbmetﬂyl-‘4 75 Hz 1_ '
. H meﬁa&&su(f&mylbdnzenesu@g)HZN Aﬂdlrﬁgthylfér%aﬁ%e Qﬂf ml§ was added VB

ESIdro%)g%S ))ve(' Q/%gll})% of ﬁ? mmlf]ies Tlse res'?.ntmg mlxture was s?rrrr]edt a{t g:%m 1.6

[ 8Rneswe for i hauisEnG fen filyseg with 1.9 M dauenus besireololic ammmy‘ ‘
15 quiLhahe restiing mixyik aaeiractediith a @kb@%?drétﬁ%h@%r%h ethfd

2. %.szété (1: ?t?)volu?n )2%-8 Q@ ’cgféli?ed e?&&e’_clf V\(agh%!(zyv}—% ] satjura%d%quzeoliﬁ -
‘ | 'gﬁ mmzcr%rd? §olut|9n andj@n}qg qrewagnggurrzg.ﬂf@jgr'ﬁ@ solvergfyas \VB:

ESrenfovei)ndévedusediprégsure 48pu(ihdalibrof tHBedskE bpeoldrinTe 12. 6

m Bhromé‘lggré%y\éps@&%y SRfd dith £ i Q&ﬁ!hggﬁg 4t etl@@c%'te

2
[ g &P dird: ygdt"ﬁe)r?é‘i’entgﬁ BYTRer AR AsalRyRss aun, AT rret hyl qui n
olin-5- yloxy]acetic acid O ~ N O O |
H NMR (CDCly): 52.05 (s, 6H), 2.15 (s, 6H), 3.00 {s, 3H), 3.05 {s, 3H), 3.25(d,J =
. ‘7.3 H;,_ 2H), 3.75 (s, 2H), 4.00 (t, J =73 Hz, 1H), 7.35-7.40 (m, 4H), 7.85-7.90 (m,
" 4H). '
25" .
Preparation 20b: 8-chtoro-3-(4-methanesulfonylbenzyl}-2,4-dimethylquinolin-5-ol

A mixture of S-agmino-4-chlordphenol (0.36 g}, 3-(4-methanesuifonylbenzyl)pentane-

2,4-dione (0.5 g) and p-toluenesulfonic acid monohydrate {(0.05 g) was heated at 160
30 °Cfor 2.5 hours. The mixiure was cooled to room temperature and purified by column.
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O= =0 5 Preparation 20a:
3- (4- net hanesul f onyl benzyl ) pent ane- 2, 4-di one A

WO 136T#30f pent ane-2,4-dione (4.4 g) in PCT/GB2006/003644
N, N-di net hyl formam de (10 nml-) was added dropw se
over a period of 15 mnutes to a stirred suspension of
sodrhramatggiaphg en §iff gell Quthiy with @inlxjurelof diciydrommethane arid ethyl -

N, Naéﬂteﬁ@kb.‘d hd £4 Whﬁj{% o2for e d'aﬁnppugdﬁ: 10m§tu@0ﬁ§w&|olwa:5

ature over nutes an
sol g}%{jg'ﬁrsg?salbeiﬁeﬁﬁ%%%l -4- .met hanesul f onyl benzene -
(10 g) -in NN-di methyl formanmi de (20 m-) was added '

gr OBl £ (AXEMemoB Bf: BREMAEY uidRioHtinRS25 die resul ting -
m xture was stirred at room tenperature for 17 hours

and then diluted with 1.0 M aqueous hydrochloric acid
( 10Brepmatipn R0c: fehlored (Arogtrpgesiqyirerzyved-dimethylaainalio-5wi t h

a nmyxlylaceticatid e@yildder et her and ethyl acetate (1:1 by"
vol une) and the conbined extracts washed with a

sat urat ed aqueous sodi um chlori de solution and then- - .
18r i AEbYURe! SRl HurhttvnesulitngbeneAis2 4 dimptiviauinglis 5-ok @boled
undav-direetipdferchamide $SIME), potabsipn baboreadd (026 g)aind bldtoideEd d ue

by & | ey eéié? m@% o ARy aﬁsbnﬁehky;gamg%%r 17 ‘ﬁh% Tﬁgm\@

a mx e hexane and
7. it iy A spaiie POl mGRRRY W WaloL e Sabieieds
g UngauUenug sedium phiaNERsLBDOk RN thenSle Vel IBagnsi)m silfatkSThes,
19 |'|) solv@nt@fds (%ov@dﬂndeﬁed@:geo(p'?essﬁblﬁmd ﬂ%tl&l%f thd reSId }_g bﬁ
7. 3%’ E";%f Bt atogr%ééy on ;9'%@9'7 e’%’gm a mlﬁt—ﬁre Ofi%“efﬂ?'e par ati on.
ZOUilchloromethane and ethyl acetate (1:1:0to 0:1:0 and 0:1:1 by vo!ume) gave fitle -

8- d@hpﬁmdasé%it%manesyl fonyl benzyl ) - 2, 4- di met hyl qui no .
I|n 5-ol A m xture of 3-am no-4-chl orophenol (0.36 g), -

(,A- met hanesul f onyl benzyl ) pent ane- 2, 4-dione (0.5 Q)
?-OandH 5%‘1)‘(?

i(% SHk P80 (roPHh: (6 31).(T00S 3Y) 4B 6,
heamio?t(s ,281) 6.98(, QZ—fBQ{HzZﬂﬁ hguﬂs; ?:F@ﬂé,mgsti@ﬂ Wasg.7 18
cogl.e ure and purified by col um,
VO 2200')/?5% %’%ﬁ?%gooa/ 003644 chromat ography on - -
si I“{'%Esb‘é\’e) ('\é?t?&dl%whﬂw)aﬂﬂﬁ?w{]?”@e 8f mift-chl or bnet hane
and-ethyl acetate (50:1 to 2:1 by volune) to afford

25t ' tﬁreﬁ)aféﬁmqg-cﬁlgro%Q4 %?ﬁ‘éﬁé@@f@lbé&%ﬁ)@&@ Ethylilg'lﬁﬁ] olge rBf)

%ﬁﬁfl e so id .
376’( Retentlontlrre25 mn. Preparation 20c:
[ 8-chl oro- 3 (4- met hanesul f onyl benzyl ) - 2, 4- di et hyl qui n

ol iArfationyd: BchiorrBidlSetirbbdliidiibEnty)-£ 3 aflethylquinolin-5-yloxy]-

acetic acid methyl ester (0.11 g), methanol (5.0 mL), water (1.0 mL) and saturated

30  aqueous lithium hydroxide solution (0.5 mL) was stirred at room temperature for 3
days. The pH of the solution was adjusted fo 4 by the addition of glacial acetic acid
and the methanol removed under reduced pressure. The resu!ting precipitate was
-collected by filtration, washed with water and dried to afford title compound asa .
white solid, 0.08 g.
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10 A m xture of

8- chl or o- 3- (4- net hanesul f onyl benzyl) - 2, 4- di net hyl qui no
WDi20083036743( 0. 31 g), N, N-di net hyl f or mam de (5; PCTIGB2006/003644

pot assi um car bonate (0.46 g) and bronpacetid acid

met hyl ester (0.35 g) was stirred at roomtenperature

o s g e e sl
S PHP a7a T 5hdeBu s GiChe B Pl B B Bn i T,

dr i@ d =@\8eHz, 2Rgnesi um sul fate. The 15 sol vent was
' rem/egn (%ﬂ&[etﬂo@%‘%@ﬂ(ml—l?sﬁétérﬁo@ﬂﬁb ®ukind i cation of the

i Mt R R el GRS RBBERE2 8P o1 oot nane

and ethyl - acetate (1:1:0'to 0:1:0 and 0:11 by vol urre)
g a\EQthbIE A {S-GMWd:hﬁﬁob’énwmél&foﬁﬂj-z 4l dintRBuinolies- ' H
:o&@'@g}cgg}, 60 (s, 3H), 2.80 (s, 3H), 3.20 (s,
4.45 (s, 2H), 5.00 (s, 2H), 6.95
'(d J = 8.7 Hz, 1H);7.‘30(le 8.3 Hz, 2H), 7.75
(d, J =8.7 Hz 1H),CIZ.85(d, J:83Hz 2H) . ME:
- ESI (+ve) (I\/Ethod B) : "‘ *, Retention tine 3.4
mn. 25 Preparation tl P
[ 8- chl or o- 3- (4- net haney ny:'l benzyl ) - 2, 4-di met hyl quin

ol in-5- yl oxy]aceti Cfl d A %ol on of

Ut

[ 8- chl or 0- 3- (4- met hankesul f onyl befizyt) - 2, 4-di rrethyl qU|n_'.- '
100! i n-5-yl oxy]- acetD adi d net hyI ester (0.11 g),
nmet hanol - water (1.0 m-) and saturated 30

I t h h d d | ut

st .“P?é’péénq{m S Sl ons) A EEES e

solution was adjusted to 4 by ‘the addition of glacial
' a?Z\tsﬂglgtgtg%\‘igﬁmiﬁ&@cﬁlaﬁpﬂéﬁ&@@&' S-ftﬁiﬁ{b%ﬁ'edyﬁﬁiﬁhgfl)rmgkg .

L
ti thegledad mﬂoqu’- days.d he witurewassieplgd togoaugtegperaisre 29d (g
- 20Q41 O Rfvodiddr (@ER2EHAMIA086 Fthe resibudMS didebifsd-inl&hy! 8
s S,

Zwacetéte mé{el)g wrté ﬂ%t%r %l%?gtﬁrl(%eﬂ ague%é%goémiq%ﬁlbﬂae oﬁ"ttlo’)?l%nﬁ ( d.

- ) g cyemagngqugm sujfatgol. h(e aolveyt wasgelgov,eﬁ undfr rfq)ﬂu eg prggsurei d.
+20) an@pidifiddtion & te.redidie bip&iunahedmafolytepinamh siipa gel@mtquwm)w

Retirﬁ Lﬁ\ﬁ c%'o%@eﬁlaﬂe éﬂdf& clohﬁxa{}@g Wvoﬁlﬂ%ﬁjavé ﬁ@tcjaﬂgodﬁﬁ as

tention m-n. Exarrp e
[ 8-2gAeypl9Ysplisl &7 Sr obenzenesul f onyl ) - 2, 4- di mst hyl qui no
lin-5- yloxy]acetic acid -

H NMR (DMSO-d6): § 2.70 (s, 3H), 3.05 (s, 3H), 6.95 (d, J = 8.4 Hz, 1H), 7.00 {d,d
25 =84Hz 2H),7.35(d, J= 8.4 Hz, 2H), 7.75 (d, J = 8.4 Hz, 1H). - :
MS: ESI (+ve) (Method B): 350 (M+H)*, Retention time 4.5 min.

Preparation 21b: {8—ch]oro—a-(4-chiorophenylsulfanyl)-2,4-dimethquuinolin—5-
" yloxylacetic acid methyl ester

30. .
A mixture of 8~ch!oro-3-(4-chIorophenylsuIfanyl)-2,4-dimethquuinolin-5-oi (0.99 g),
N, N-dimethylformamide (40 mL), potassium carbonate {0.60 g) and bromoacetic acld
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ad 110 Od 10 OOH Preparation 21 a:

8- chl or o- 3- (4-chl or ophenyl sul fanyl ) - 2, 4- di et hyl qui nol
WOR0G/36748 mi xt ure of 3-am no-4-chl or ophenol ( PAX/GH2006/003644

3- (4-chl or ophenyl sul f anyl ) pent ane- 2, 4- 15 dione (8.4

g), p-toluenesulfonic acid nonohydrate (3.20 g)- and

t ol et eften(0.38 ML) wasatired ad sowderagerat@é forigd onrs, Thedkalysnt

Thlewm eétnuvea uwge'i re@QcS&ld gﬂas&u@e £rRQR8 &ﬁ&ﬂ%ﬂlﬁédwr[ é»%gég ath ﬁis \
SO S|
X‘ﬁ% S07 cged w[é]? ﬁ\bY‘ g%%erg? E"me‘wsﬁ REGRIETR "‘(ﬁﬁ'ﬂeéirw'tﬁn d
s at wrtatang S%IE{@*@@ a@es@cﬁo@nm chiprisieisdfation @hdidried nvea magnesiuined .
5V géutfeﬁgn\e%b!m w4l b ved uﬂﬂéﬁref&@ﬂe& tsxrétssumd bBABARA oA ef
re i.gation sj. due
col bégﬁlge l%rcglﬁr?l# Elﬁorgg?@é}%ﬁ QH silica @S' %léing wgﬁ ?ﬂnixﬁ'@e ?%l {hﬂ
i xR B cﬂ#%mam gﬁévwaln@e)ame @l coronnendaRe White gongyo 26
vol gne) gave title conpound as a pale yellow solid,
0999 HNI\/R(DI\/SOd6) 8270(5 314), 3.05 (s,
- 3H), (% 7.00 (d, J 25 =8.4.
1o Pkl s o0, BB, 346,51 1G5 2HY 020 61 4

Hz , 8.4 HE)1H), BB (=Bk 80-HeedH)( Mt (g 89 Hz, 35) 7(7Mtd-l)1 =84 Hz,
Ret tion time 4.5 mn. Preparation 21 b:

_ (4-chl or ophenyl sul fanyl ) - 2, 4-di met hyl qui no =~ -

i nh.ﬁ%ﬁ%y? S B Bekplond¥e a2 0. A m xture of
8- chl or o- 3- (4-chl or ophenyl sul fanyl ) -2, 4- dlnethquU|noI -

13 n- Fﬁeﬁlrat!f)@m%g[s-gﬁlero 30D SHoERbdnd i J&W@rﬁ' d#rﬁetl‘y m[ﬂn)-a

pot ca noacetic acid 50 ‘

R e e A Y e N LM AR A I
m -dgmefyduinplineg-atylaetic anishmetevipsierat ure for 24 hours. The
sol vent was ‘renpved under reduced pressure and the

t -
e e ot ol B oA dmorBhatincs S5 apeso
20 (3gid PEiwlegte( 00RO QM%remrowvgeam idd01040cp) est ehlosafietinu m
c hives sithed sobarb tetiperatngk fohd iRisOARE cVERGRIRE bEddlvents b bt

Th &vas IBLg?gt@&‘lSy c‘&ﬁﬁn Eﬁﬂﬂéﬁgﬁaﬂﬂ dek 1Jaeggfj§l§tﬁ18 Wtﬁg ﬁl%t&e g}n d
d&F'Pm@ 5@7&@"" BFYIEnoh§oiby Holumehaaigreds eﬁlorer@w -2
ac @hiap@enams@yrul)@mmmqumw -Byloyhtaline)id geng ebibtdsa .
25C ORARRLHIMA, @620 ahB [d-Bicpdb-t ﬂohlo%bg@enesulﬁnyl)-z 4-gimethylquinolin-5-

yloxyjacetic acid methy! ester as a cream solid, 0.056 g.

{8-chIoro-3-(4-chlorobenzenesuIfonyl)~2,4-dimethyIquinotin-S-onxy]acetic acid methyl:
ester ‘ )
' 30 MS: ESH (+ve) (Method B): 454 (M+H)+ Retention time 4.3 min.

[8~ chloro-3 (4~chlorobenzenesulfanyi) 2 4-d|methquumolln -5- yloxy]acettc acid methyl
ester :
MS: ES! (+ve) (Method B): 438 (M+H)", Retention time 4.1 min.
35
_ Preparation 21d: [8-chloro-3-(4-chlorobenzenesulfonyl)-2,4-dimethylquinolin-5-
'yloxylacetic acid '
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9. 10 "H NWR (CDCI3): 8 2.85 (s, 3H), 3.20 (s, 3H),

3.80 (s, 3H), 4.76 (s, 2H), 6.70 (d, J 8.4 Hz,
WORPOBI3eDEd, J=8. 9Hz, 2H), 7. 15(d, J=8. 9Hz, 2H) , 7. 7RCH/GB206]003644

Hz, IH. Ms: ESI (+ve) (Method B): 421 (M+H)*,

Retention tine 4.2 min. 15 Preparation 2lc: -

[ 8-chl oro-3-(4-chl orobenzenesul fonyl ) -2, 4- dlnethquU|n

0| 'Aré I?tionlef ﬂoﬂﬁﬁ 4'cﬁlo@5éngerﬁ§ﬁfhﬁﬂ) 2Q§c§|rﬁéthﬁcﬁﬂwhn-5- :

s WX o{at%@cﬁ Syl e@teytoc?ﬁgéa@%ﬁ?"e B Al oM egeels o

m x¢diumehydfoxide solution (0.22 mi.} was stirred at roorm temperature for 3 hours.

5[ 8Tﬁ$‘;£f%f@hé%oﬁsﬂcrﬁb‘als%ﬂa&ﬁes|b§t|hlefaadm&1)off3m4c shideimgl qui no

S
5. v BRErE PR uree Pl Pyt oy Rl Bbug sratef,
waseverse-piase HELC neinorn aredighbovar mr@mft%ﬁt)f aoqipiiiile in water gave
eV gRQomkbbMa 28 b paeLaenbsididmesgxt ure was purified by
col-utm chr omat ogr aphy on silica gel, eluti ng vvith a
-~ mxture of dichloronethane and net hanol b:
10y ofHINKR (BMS@TBY B 80P & 3 BI0ds: FH). 4,65 (s, 2H), 69 (dJ 89 Z
- Chhpy, @b@(u;sm GSLHzf BH)V1 .0 (@,.04-50 WEt Ry b6 ()0 - i85-Hi; SH)0XEH ac
etlc met hyl ester as a 25 white sold, 0.020 g ‘and
10 o- 3- chl or obenzenesul finyl)-2, 4-di met hyl qui n
oI M$-§5' (‘y‘{eb@ﬁ‘@ééi 11460 (Y Relanfign tsstehmiBs a. cr eam
solid, 0.056 g. -
15[ 8 Rty iiBIn! qui N
13 Eﬁi‘hﬁé?%%‘*@g%ﬁ GRRIEARHY oo el
(+‘¥'Q)‘V]f?9é'f’ﬁ B): 454 (MrH)*, Retention tinme 4.3 nmin..
[ 8-chl or.o-3-(4- chlorobenzenesulflnyl) 2, 4- dlnethquU|n _
- olin-5-yloxyjacetic acidarethyl . ester MS: ESI (+ve)
" .(Method B):' 438 (M+H)*, '-- on tinme- 4.1 mn. . 35"

“ Preparation 21d: O
[ 8-chl oro- 3- (4-chl or obenzénes

-

§8nyl ) -2, 4-di methyl quin
2007/ 036743

% onyl)-. 2, 4=di nmet hyl qui

: noI|n 5 y[oxy]acetlc ac:ld met hydy ester (0.020 g), =~ .
met hanol (3.0 nm.) and 1.0 M aqueous sodi um hydroxi de.
solution (0.22 nL) was stirred at roomtenperature for

203 Reparstion 28a: Thehlque3-¢f-chidmbenzshesuiiion-2ddmetbylainoimst o 5
by yitRfcar@tti on of formc acid and the solvent renoved
under reduced pressure. Purifi-cation -of the residue by

preparative
A mixture of {8-chloro-3-(4-chlorobenzenesuliinyl)-2 4—dtmethqumnohn—5-yloxy]acet|c

. acid methyl ester (0.050 g), methanet (3.0 mL) and 1.0 M aqueous sodium hydroxide
25  solution (0.57 mL) was stirred at room temperature for 3 hours. The pH of the mixture
was adjusted to 5 by the addition of formic acid and the solvent removed under

reduced pressure, Purification of the residue by preparative reverse-phase HPLC
using a gradient over 30 minutes of acetonitrile in water gave fitle compound as a
pale yellow solid, 0.029g. '

30
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rever se- phase HPLC using a gradient over 30 mi nutes of
acetonitrile in water gave title conpound as a pale
WOAWERAFES! i d, 0. 0025 g. 10 ' H NVR ( DVMBO- d6) ;- @PCT/@RR006/003644
(s, 3H) 3.10 (s, 3H), 4.65 (s, 2H), 6.90 (d, J = 8.9
Hz, H, 7.60 (d, J = 8.5 Hz, 2H), 7.80 (d, J = 8.9
‘ﬂNMﬂ (DIMS5I6): 6,2.65 (s; 3BY),5.365, 2248585 2h1), 100 (dsd = 87

15)51756(@"@;@%&“%?-9 7395 04454 04 By, 7 o6 §05179D, FyTe ‘

‘ [8 M% Qé@’i%&ﬁﬁé@%‘e@éﬁe‘%ﬁ“ﬁ@%ﬁ% mindi met hyI qui no. .
lin-5 yloxy]lacetic. acid ci N SAO. O OCH C
B’r eﬁﬂdnﬂilé on 2ga:  g-chioro-3-{4-chiorabenzyl)- 2,;; cllmethy - (m etrazol-5~ i

4z chl or obenzenesul finyl I methylquin .
oI [ 2'%9{09Y)§u"‘ Ig'c?etl c acid A m xture of A
[ 8- chl or o- 3- (4 chl or obenzenesul finyl)-2, 4-di met hyl. qui n " o
ol i n-5-yl oxy]acetic aci d oret hyl ester (0.050 g), '
met hanol (3.0 nL) and 1. agueous sodi um hydroxi de
25 solution (0.57 ni) @ ed at roomtenperature
for 3 hours. The pH of th Ktw e was adjusted to 5 -
by the addition of form c.acid aQd the sol vent renoved
under reduced pressure. ur|f|| on of the residue
by preparative reversey e HP using a gradient :
over 30 minutes of acetpaitrile &n water gave title .
compound as a pale yellow solid, 0.029 g. 30 52 WO
2007/ 036743. PCT/ GB2006/.003644 'H NVR (DVBO-d6): 8 -

13, gyeRagtionya; BIhigE-3¢-chigihenzyl)-Bbdifisthyi@fofing- 00 (d, -J =
8. Hiddgacelonithle 7.50 (d, J = 8.3 Hz, 2H), 7.55(d, J =. - =
8.3 Hz, 2H), 7.80 (d, J =8.7 Hz, 1 H). MS: ESI- (+ve)
(I\/lethod A):. 424 (MtH)', Retention tine 10.6 nmn. 5

alhlmdgre?g 8~chloro—3-(4-chforobenzyl) 2,4-dimethylquinolin-5-ol {0.80 g), N,N-
8- cithatiytierBiaiie ¢10inill) o@Bastynt gariiindte ¢1.07§)aRY broodchtonitrile (0.25 -
13+t had Qhedat rbfclnf@ﬁnb%ﬁ)e%'zrh%rb Yhe guxture was diluted with ethyl
acetate and this mixture was washed with water and saturated aqueous sodium

chloride solution and then dried over magnesium sulfate. The solvent was removed
‘under reduced pressure to afford title compound as a light brown solid, 0.90 g

20 *HNMR (DMSO-d6): 5 2.60 (s, 3H), 2.75 (s, 3H), 4.30 (s, 2H), 5.35 (s, 2H),7.05 (d,J
' =83 Hz, 2H), 7.15 (d, J =87 Hz, 1H), 7.35 (d, J = 7.3 Hz, 2H), 7.85 (d, J = 8.7 Hz,
1H).
MS: ESI (+ve) (Method B): 371 (M+H)*, Retention time 4.3 rﬁin.

25 Preparation 23b: 8-ch!oro-3-(4-chlorobenzyl)-2 4-dimethyl-5-(1H-tetrazol-5-
" yimethoxy)quinoline

A mixture of [8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-yloxylacetonitrile
(0.10 g), sodium azide (0.026 g), ammonium chioride {0.022 g) and N,A-

30  dimethylformamide (1.5 mL) was heated by microwave irradiation at 100 °C for 45
minutes. The mixture was diluted with ethyl acetate (20 mL) and saturated aqueous
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HN~N % N=N CI 10 Preparation 23a:
[ 8- chl oro- 3- (4-chl orobenzyl) -2, 4- di net hyl qui nol i n- 5-
W 289%/038¢468t onitrile A mixture of PCT/GB2006/003644
8- chl or o- 3- (4- chl orobenzyi ) - 2, 4- di net hyl qui nol i n- 5- ol
(0.80 g), NN dinethylformam de (10 nL), potassium
car badhat ehidide hghn @0 ehLp ThmBagiRl @fébrbnﬁdté u?as(cgllegt@d b}iﬁtreﬁbn )

Vas ywatHek Wwﬂ‘%r a'h? thv}l ta?éﬁﬁ@ 5@%%&0 aﬁ?rgftée cgwam{nﬂ aga white

mxt L& Yas et hyl ace

‘ FAFL 1S washed with water and saturat ed aqueous
SOdI um chloride solution and then dried over
FRgNeRMHTIDRMSH-HE! £255 v

Fedu ggr@’ SO, FraT B2 A8 3 LI B 0 0 0900
br o » 73 (80) 24 B THM7RRAL ¢ )1775'7(9_'%'03 Kz,
3H) 1HR. 75 (s 3H), 4 30 (s, 2H), 5.35 (s, 2H) 7.05
(d, mé: ESF (Re 4

1H 5 38(a %M%%’EE%M (ke %T&t'gg%‘?ﬂgo"?i"m VB: ESI
é+ve) (Met hod B): 371 (MFH)‘* Retention tinme 4.3 mn.
195 Eﬁ@m%ﬁ- [Bcg{pIcg@_-g-:(dl-chIorophenyisuIfanyl)-4-difluoromethoxy—2-methyl-
8- cihindip-syiddiaetdccrbenzyl ) - 2, 4- di net hyl - 5- (1 -
Htetrazol - 5- yl met hoxy) qui noline A m xture of

[-8-¢hl oro-3-(4-chl orobenzyi) - 2, 4- di net hyl qui nol i n-5-vy|
oxy] acetonitrile (0.10%y SOdI um azi de (O 026 9),
amoni um chl oride (0.0 30
di-met hyl formani de (1.5 ted by microwave
irradiation at 100 C fo finutes. The nixture was
diluted with ethyl acefate ({20 nmL) and saturated
aqueous 53 WO 2007/ @43 PCT/ GB2006/ 003644 sodi um
chloride solution (20 nL). The resulting precipitate
was_col lected by filtration, washed with water and - -
15et HRyPastien 2ac2- %'OWP@MESQI%HM%@@JWPﬂw@ametemg@talnd as a
white solid; 0.14 g. 5 1H NWVR (DVMBO-d6): 6 2.55 (s,

?H)To a%om%n(o%-cﬁ%]%—e oﬂ%b% rug é:‘ld :%gfpl'_)é es?er%fps é)sa’nd EH) 7.05
1 mchf‘limﬁg‘(zaneﬁ‘l"éa‘d'k@ | mﬁﬁkﬁae (OfLugtp °C wesgddegs: ES|
( +wigthylavineliboimi) Them_limw(eMaH)AfarmeRm oo eopetaiureantithed M n.
20[1C8) sﬁlﬁﬂg @ihig{h&ﬁberature for 3 days The solvent was removed under r:—:ducedt h
0] n uor onet nox y
p?e {;Lﬁé ?n uresr% oqe d utgp ‘VF‘ oe¥N§ 8%% a\éd Q@Inaxture was washed with _
. saturated aqueous sodium chioride solufion and then dried over magnesium sulfate.
The solvent was removed under reduced pressure and the residue purified by
column chromatography on silica gel, eluting with a mixture of ethyl acetate and
25 cyclohexane (1:4 by volume) to afford fitle cdmpound as a waxy solid, 7.2 g.

'H NMR (CDCI;): 3 2.35 (s, 3H), 3.75 (s, 8H), 7.05 (d, J = 8.7 Hz, 2H), 7.25 (d, J =
8.7 Hz, 2H).

30  Preparation 24b; [8-chloro-3- (4-chl0rophenylsulfanyl)-2—methyl-4—oxo-1 4~
dihydroquinolin-6-yloxylacetic acid methyi ester
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NX CL OO0 F OCH F 15 Preparation 24a:

2- (4-chl or ophenyl sul fanyl ) - 3- oxobutyric acid net hyl
WE208H036743 a sol uti on of 2-chl or o- 3- oxobut yri ¢ P€I/@B2006/003644

met hyl ester (3.5 g) and 4- chlorobenzenethiol (4.1 g)

in dichloronethane (60 nL) at 0 C was added -

t r i atnityilrani (8@mind-4QAtophehbig)atiictadi meu@f&asm(em 2t(e- room
t erra%rasﬁéﬁﬁsu%gn wgge,u &Hnﬁeﬁ@ﬁes@# &ztég@elfysﬁggﬁ{gﬂé é‘JdpG(m

for was_ r

 pr e G Gosng (0703 s hefisg 10,6 4812 pseh oo MR gopteg o
and raotiigmperatire srel thasiverstséneavedridar redebdipradsed. Bapueddus -
§0 dbv%:lﬁ@h Qfi SfersAl ME l'é%ﬂltn?d']cgecﬁd'}ﬁg calﬁég%yqﬁﬁ%ﬁon%@ﬂvw

sul er “reduced
o+ 480 RS pRE B eSS P acByPostol B |
chromat ography on silica gel, eluting with a nixture e
of pishad (AeElRINGd éﬁﬁeﬁﬁnﬂweﬁ&ﬁmﬂ% ddligh. by volume) to
afford title conpound as a waxy solid, 7.2 g. "HNW "~ -
CDClS) 5 2.35 (s,.3H), 3.75 ﬁs, 3H), 7.05 (d, J.8.7
Prgpﬁratlov 2%[8(qﬂloroﬁ (4-chigropharyisuliamy)- 4—q9‘[uopme1p@w§t| on -
24bmethyfqumohn-5 -yloxylacetic acid methyl ester
[8 chloro 3- (4-chl orophenyl sul fanyl ) - 2- net hy| - 4- oxo-.1,
i hydroqui nolin-5-yloxy]acetic acid methyl ester 54 -
WY L U SRR e e A Y
(3 Byionymeatic abit metbmreaadﬂ%g)cﬂw dﬂmanylfdrmmid@y?ooasx er (2.1 .

19) po%sgtﬂm c&Bbiq858 %h&y(}et. ?bdmmawét c}r &er?& éjmlFP
e o DR e el
m xw&!w@ylmstateo'ﬂ‘le@dmlomﬁd extraptawerewgsbedwithrsatusatad afimpus

SO'ébBl[}In cﬁ!@fﬂé%@ldhdﬂ'&ﬂ@éneﬁ%@é#% ndRURSBFEE Thérébﬁ/eﬁt%bgute 5
reciprtate

corPRRelRg 'ef'*’i‘ﬁe{’ S L S e
20 cthoma@ﬁﬁp iliggngel, @lulirgcvith @ refters ptpighiordmethenmansund, -

1. Geygoheldmie (ESby {otm) toahbrt Binckobourd AosaMitH) *,  Retenti on
time 3.4 nin. 10 Preparatlon 24c:

[ 8-chl or o- 3&& henyi sul fanyl ) - 4-di f| uor omet hoxy-- -
- 2-MSESHhVEY ‘ﬁ'ﬁ‘ﬂdi%-d‘g‘*&'Wyﬁﬁ’@@t"ﬂémaéﬁmﬁmt hyl ester A

m xt-ure of

f{ 8- Iﬁéﬂa%t&i 3odh- féthQ:B@.QB %H%‘oﬁl‘lrgn{'l&m(rly}) 4%'flﬁ§r5ﬂ¥t|10x§'29ﬁ%?hyl’

X’ £ ui notln- 5-yl oxy] acetic aci ester
(Oqﬂ'): By YRpechitad%y | f or mami de (5.0 nL), 15 potassium,
‘carbonate (0.25 g) and acetic acid

C h |Moﬁﬂd:rf d Eﬂh%mi‘é ybhloRphdWisliBnyl3s- Jﬁubron%ﬁxysé-m&tﬁﬁﬁnr@ﬁn-
%onﬁgce%ct‘ ac an rHéthyt ;el:srt]eer ((512545}95’l rita%ra\f/]\aus ofuran (léto mq_) anc} P 0 Wit er
30 aqueous sodium hydroxide solution (0.15 mL) was stirred at room temperature for 1
hour. The solution was acidified by the addition-of 1.0 M aque‘ous hydrochtoric acid
and the solvent removed under reduced pressured. The residue was dilute.d with

ethyl acetate and this mixture washed with water and then dried over magnesium
sutf{;ite. The solvent was removed under reduced pressure and the resulting solid
35 washed with dichloromethane and dried to afford title compound, 0.024 g.
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with ethyl acetate. The conbi ned extracts were washed
W th saturated agqueous sodium chloride solution and
W 208H03678r nmagnesi um sul fate. The sol vent was PGTéGBRA8E003644
under reduced pressure and the residue purified by
-colunn 20 chromat ography on silica gel, eluting with a
m x ' NMRAPMBOeiR): 6 LBER, BEINeoBREH), d}txslf?oiisemama % §ﬁ 8Jby4

vol ygeH 7(235% i dls 4k bl 7 9“9@ Hzo‘ll-94|43 5dbr =
(+V§#éé EP? g&g%éggg h&p Fontine 45 m.n.

+H)", Retenhon hme 12.7 min.
[ 8- chl oro- 3- (4-chl orophenyi sul fanyl ) - 4- dlfluoronethoxy

52 ERAIé 25 q:ubmeroL:JJ(ﬁ:hbeb\éleyﬁQeduﬂ&r&iﬁétﬁo)@»zﬁﬁétH Ih&m%l
ﬁ&hﬁmf 35 4-chl or ophenyi sul fanyl ) -4-difl uoromet hoxy
% olin- 5-yloxy]acetic acid nethyl ester

(O 044 g) tetrahydrofuran (3.0 nm). and 1.0 M 30
aqueous sodi um hydroxi deisolution (0.15 nl-) was

i ' q our. The solution"
0 M aqueous
renoved under

hydrochloric acid and i g
reduced pressured. Ha was diluted with ethyl
acetate and this mxtule washed with water and then:
dried over magnesium SulfatE. The solvent was renpved
under reduced pressure and the resulting solid 35 ‘
19ashe ré(ﬂoﬁhséjsccm - Q aH; inchin k. €
8hritfoh Bsd o |go_9cr @E%h@%ﬂ%ﬂggg?{rd%fgiyQi%x&?,ﬁ:fnl-rygﬂég.nnoﬁlﬁ 5
PC%E%% 003644 'H NMR (DMBO-d6): 8 2.65 (s, 31-1),
4.90 (s, 2H), 7:05-7.15 (m.3H), 7.30 (t, J =74 Hz, 1

H) A hixBe dF - aﬁ:naﬁhl&oﬁ%ny])&éeﬂ&&oud rZet edish, (. dgrz 9 H, 1.

cﬂfbﬁobéﬁ&?g %dbuﬁnc%_gmd eﬂ?l\e//gesger Sné) % ruéa% mL) gn6d
1% 8-di¥peR (30 BLy wasdepied i8R o) L &hquxrsr Theomisitetvas giutdiwit hy
| quians lahdithe pH Wi thig e@llitiof adiGdish 1678 by & additioh b so&hufn addlate. The

I[:’gq hltﬁé bl%%pl%ﬁﬂvaﬁ col[ectgd by flltﬁhor&an mg%x |f|eF by column |, 4- di hydr
~ oqUPBYIAmaRhY %ﬂﬁ"&%@t’ue@t%w'iﬂ BANIRIR O @Iomethane ‘ethyl acetate
- ( 3-aadmatharbl. 0F:Miod pH Oy 1:) :atetoioct andiodd: Iroytvbivine)as bfford §tik. O
‘gg)mm@p&ﬂd(ﬁmborobenzyl) 3- oxobutyrlc acid ethyl ester
- (1.3 g), polyphosphoric acid (5 nm-) and 15 di oxane
(10 m-) was heated at 130 C for 1.5 hours. The :
mi Xt MVE (RRISOCB): § 2@ (WBHN3 RatsetH) 20D (5.1281), BHOGE, 2HRIZ S0 (d, J

sol—lﬁgmwﬁﬂw&oesi B 13, BY), £3490,34K & LLBHRT 68/l UFg Hz,
ac%j'" SBSEErs 1H).

_ 25  MS: ESI (+ve) (Method B): 376 (M+H)", Retentlon time 3. 6mm

Preparation 25h: [8—ch[oro-3-(4-chlorobenzyl)-4wdifluoromethoxy-2-rnethquuinolin-5—
yilacetic acid

30  Amixture of [8-chloro-3-(4-chiorobenzyl)-2-methyl-d-oxo-1,4-dihydroquinolin-5-

Vllacetic acid (0.45 g), tetraethylammonium bromide (0.025 g), 7.5 M agueous
~sodium hydroxide solution (1.6 mL) and dioxane (25 mL} was heated at 80 °C and
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resulting precipitate was collected by filtration and

purified by colum chronmatography on silica gel,
WOI2007/43g74% t h a mi xture of dichl oronethane, et IRT/GB2006/003644

acetate and nmethanol (1:0:0 to 10:1:0.to 1:1:0 to

20:0:1 and 0:0:1 by volune) to afford title 20

co ﬁfﬁgﬂléﬂdrodlﬁlao@&thané’bvmbl@m@ﬁh i sdlutidn HO3¢ minut3d Ths

3. 3rr§xt|§/12 glaééooﬂéét %n&%‘a %@nd th‘é éiQ) &1 solgtﬂ:n &%Il:sjstgdtgg b;( d

( d thepaditien cgglp@al agefic ggid. The @BGU(QJWas yxt:act;ed gwtlp_ﬁthy quiﬁte and o
10.ti5ofbinedsextrdcté-Jash@bwitiSatuiaBid aftesey so(dthdhbddeB%)OiU’ﬂ@%d
% M+i@rl11 dﬂe(ﬁﬁl%le%gihl%%P\Ealtmhe?SOQEMS reﬁ{o%ﬂfn@ér'ré&&ce?eﬁﬁessure

or obenz or o yl.
iR PATIcaon gite eRe & HEPYA XA Biaas Py S dorddent ¥ -
[ 8-cwbrla0 minuBs (flacetohidiedi waten(H) %20 Heto |w§/¢rgatum@ﬂfr) gav@itig dr
0q W RARlhAasan Hitviite SlibD.deigd (0. 45 g), _
tetraet hyl ammoni um brom de (0.025 g), 7.5 M aqueous

sodi um hydr oxi de soJution (1.6 nL) and di oxane (25
1om ’91 Nmomsate@u 52140 §0 31D, 3ARI(SEBNADSIBET).GI6 T d = 8.4 Hz,

ZJOWzH)t h@@ dc i o e 1H), YEEQBE BARS 1WRS 85 (d,
bubb EH%‘B@ g% é ut| on for 30 m nutes. The
m Xt » doit roomtenperature and the pH of -
t heM&@SU&VQ%N%@GWQT@@(M'W)Sﬂbt?“tlot‘ Hee 348t on of glaci-al
ac Qlid; EsAGVE (MR BYi42b (Y WRstemish faeB.ochin th et hyl - :
5acet ate and’ the conbined extracts washed wth
sat urat ed aqueous sodi um chl ori de sol ut| onI and 3 t hen
dr iFexamele 2B: [&sHeR-dilheramethony (appthanssulipaybPRalfeq . .
undedthyiQuinatind-yiegksetfoncicand purl fication of the "~
resi due by preparative reverse-phase HPLC using.- a -
~gradient over 30 mnutes of acet 3}n|tr| le in water (40
%to 95 % of organic d|L| ) gave~title conpound as
an off-white solid, g Y HVR (DVMSO-d6): S :
2.40 (s, 3H), 3.85( s, 2H), 7.15 (d, J =
8.4 Hz, 2H), 7.30 (d, 84Hz 2H), 7.35 (d, J =
8.1 Hz, 1 H), 7.65 (tg I—|z,1|—|),785(d J-=
8.1 Hz, 1 H, 12.10 gl H. MS: ESI .(+ve) (Method
A : 426 (MrH)*, Ret%nt%n time 11.8 mn. M ESI .
_ 2(1+ve) ‘(Method B): 426 (MrH)*, Retention tine 3.9 nin.
Fﬁﬁ:%m%rﬁegﬁz 4-methanesulf0nyibenzéi)-s-oxobutyrtc acid ethyl ester .
oro-4 d| | uor onet hoxy 4- et hanesul f onyl benzyl .
-2- et hyl quf nol i n-5-yl oxy(] adet| c acid O O
A suspension of potassium fert-butoxide (4.5 g) in anhydrous tetrahydrofuran {70 mL)
at 0 °C was reated with a mixture of tert-butanol (0.2 ml.) and 3-oxobutyric acid ethyl
25  ester (5.2 g). After stirring at 15 °C for 15 minutes a solution of 1-bromomethy!-4-
methanesulfonylbenzene (10 g) in tetrahydrofuran (30 mL) was added and the
resuliing mixture heated at 70 °C for 17 hours. The mixture was diluted with saturated .
agueous citric acid solution (20 mL) and exiracted with ethyl acetate. The combined
extracts were washed with saturated agueous sodium chioride solution and dried
30 over magnesium sulfate. The solvent was removed under reduced pressure and the

residue purified by column chromatography on silica gel, eluting with a mixture of
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'V N_/ I SO. OOFF OOH 20 Preparation 26a:

2- (4- met hanesul f onyl benzyl ) - 3- oxobutyric acid et hyl
WOYBHORBuspensi on of potassium tert-but oxi de RU/GBYP6/003644
i n anhydrous tetrahydrofuran (70 nL) at 0 C was
“treated with a mxture of tert-butanol (0.2 nL) and

3- oretierneand dichioodetenh ya:1 1028 hy yoleme)(idafRrdfitle cohtgoand as a

sti g @t 15 C for 15 mnutes a solution of

1- br ononet hyl -4 net hanesul f onyl benzene (10 g) in :
'tetrahydrofuran (30 nm.) was. added and the resulting

ni x{HINMRKEREIE 620 (70 =65ty 3H)72.2folgrat), ST5ds, BHX BB ém.\2a8,

gi | yled, U 1.5H8AHY 1AHADs (RIHE.IUD (& Jt—rs&HzaﬁmdrﬁthdujLaa
(20 gg_l%and extracted with ethyl acetate.” The conbined

extr were washed with saturated aqueous-sodi um
chloride solution and dried 30 over magnesi um sul f ate.

TheP&ﬁ&mmmsmcm@d@mﬁetmdﬁnfoﬁy&dwﬁ-d mA§SAsba and the

o SRR SRR RS U S0 67 5L o0

%CT/ &B2006/ 003644 pent ane and di chl or onet hane (2:1 to
o 1A yxtwrebiugrainb-o- cﬁﬁuﬁmedow)abéte aCio FEBUREleAB 5agQa@- 3. 5

g. mE{h EH?Q% a%b]utygtg %& ?th e HO%@%W@E& l}oﬁc %d?d
7. 6(2 L) gn '°x"=‘§e fi@'“& was hegipd 3130 °Crloie Hoyrs. TJ"em'%uraWP&

21- dﬁf)-lted Viti8Bat¢rcand fhe pHST #is sbiztion Bif solulsreyaragiustedio 36 the
15 8 &daltion Sssdidrft 48Rk @ﬁ@é&ﬂ[tfn@i}%él: Biﬁﬂlaz%ls)co c@EB +dtt§ﬁ &o- 1

10 %eﬂn%wiﬂ%%%%gﬁfﬁwﬂ g ester

P&phenoxy) acetl c acid -
methyl ester (0.54 g), 2-(4-

et NS WMsnyd) sy, Bri 39 @byﬂ)}/é V@(saéiil)% é?:td(@éh) Qsds%

(0027@_ pol Q g r n gl oxane
a2 AL RRIPLY s o Tebd e B r b B TR e
: ZQ/\as(d i §-Litle @HhitP-H6 (as.dH)-and the pH of this solution
i 198: B3 (Hd) MetWGEB) 28D Y19t ReRnidnBdebiranid.5 ' addi tion
- of sodium acetate. The resulting precipitate. was
collected by filtration and dried to afford title
corfseRarioEboHBwhlpred-délyprmethaxy - (drmethenaewiRnyioBN-216) - 6
2. 4ﬁﬁtr(ympmalrl)5,-ykﬂy]&£etlé agid Béthy) esder70 (S 3H), 3.95 (s,
22H), 4.85 (s,
A stirred mixture of [8-chloro-3- (4-methanesulfonylbenzyl)-2-methyl-4 -oxo-1,4-
dihydroquinolin-5-yloxylacetic acid rnethy! ester (0.40 g), N,N- dlmethylformamlde (1 5
mL) and potassium carbonate (0.37 g) was cooled to -80 °C and
~ chiorodiflucromethane was bubbled through this solution for 30 minutes. The ﬂask
30 was sealed and the resul_tmg mixture warmed to room temperature over 30 minutes
and then stirred at this temperature for 3 days and then at 50 °C for 6 hours. The
- excess chiorodifluoromethane was allowed to evaporate and the residue diluted with
sthyl acetate, The mixture was washed with water and saturated aqueous sodium
chioride solution and dried over magnesium sulfate. The solvent was removed under
- 35" reduced pressure and the residue purified by column chromatography on silica gel,
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2H), 6.70 (d, J = 8.1 Hz, 1 H), 7.45 (d, J = 8.1 Hz,

2H), 7.65 (d, J 8.1 Hz, 1 H, 7.80 20(d J =28.1
WIQ200793674310. 15 (br s, 1 H. M5 ESI (+ve) (MetREIAGEH006/003644
450 (M+tH)*, Retention time 2.7 mn. Preparation 26c:

[ 8-chl oro-4-difl uor onet hoxy- 3- (4- met hanesul f onyl benzyl

) - 2-elutimg Withl acpiliktorg lof dichfrcylethibd @ziettiyracagied:0 Ry veﬁin@)fto

25
[ 8- Al i g m”ét"%‘g"r@g% Myl Behizyl ) - 2- net hyl - 4-oxo-1

, 4- di hydr oqui nol i n-5-yl oxy] acetic acid nethyl ester °
(0 29 NYIR, (DMS-d8): mdayé By, BBoLl aHY, 335 (9ybi), a8 (PRHAS.85 [Cul

] .
gar Eﬂﬁ@%(c(Q 3519 thalﬁ’aﬁooc(PS’ GTEE[%O'H)thr th”P{j%Hz 2H), 7.76 (d; -‘ o

UOI' one

sol gf sz'f] 48P @ hu8 862 2he f1ask 30 was sealed and
t he MSeESII{+veh@)iathior BY 5eD (WaH)TEREtdntion hae3.6 @mper at ure over

30 ninutes and then stirred at this tenperature for-3 .
days_and. t or 6 hours. The excess -
chi BRI OB B e oR G e BO R Bnd (he
1P esmaiidauddinbwigxyidcetie acidt hyl acetate. The mixture was. =
washed with water and saturated aqueous sodi um

chI d dr.j er . magnesi um sul f at e.
RE&I \E/’g%ﬂh %Iorgq n@?f@raet %gqxﬁtha?eg@f?eﬂ'&e b‘a)@ssur e and
t hemPTélé!‘il‘m?én ﬁrmipma\cet@ apjg metbyleatar @118 ghrebgnoh(gRynLbmaturated.

si'| aguaowgdithjum HyBroXd2 Q)&G&f(@ﬁﬁiﬂ&ﬂﬁér@@@w&@m% room -

1?' %h?&aﬂ(’}‘ethg} 48 rﬂﬂf?&% UhE pﬁf tﬂé g{d‘ti?lﬁ c;gu %8 fo%y the ad%ltlon .

acet

conf§lFid e 458 e qn@te@obrarﬁ?veg uncier gpduced prgeRired. The:
( DVBSh@ reciBitaRs s coliectedby) filtraBorDahd(pmiificd by prepardive feversd H)

ﬁ') 5{Q|a§e3HPL%"Dsm§41 g%leﬁt%ver 4551 n%@s of %8%? d’ﬁéjia wﬁter (1@%&@ b_g%
 r b5 ) o o oy G OB s
20ESI (+ve) (Method B): 500 (MtrH)*, Retention time 3.6
m rp l\ﬁtxpewsﬂi-dl %225@%, 3H), 315(5;14) 445 s 2H) 495 (5, 2H), 7,05 (d, J:

[8 cgwéﬁ %I ﬁ% ogqog%t@ anesu fonyl benzyl

a@éﬁzcﬂ'ﬁ Qf(ﬂx sttt on
of 2H), 7.90 (d, J = 86H2 1H), 13.35 (br s, 1H).
[ 81\1133IEsr@veq(rdétﬁddwor@mi}wm@mbﬂhiﬁsb%m@sUl f onyl benzyl

: I aceti.c nmet hyl ester
2 (Oﬂ%%g(ﬂ%&&}%@%ﬁ) QF%@YWML%%PUP@?2§ Maqueous .
l'i t hi um hydroxide solution (1.0 -nL) and water (2.0 nL).
- waExample 223-¢-chiaobenkf)-4-ampearoicthoy-B Miord2-Mdthyl§@RolinBa e
pHyQ,g(y]tag@,cggidutl on was adjusted to 5 by the addition,

of "glacial acetic acid and the nethanol renoved under
reduced pressured. The resulting precipitate was

collected by filtratiof and purified by preparative
reverse- _ Nog. ci
' / O .

Qo O

LT

30
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phase HPLC using a gradient over 45 m nutes of
acetonitrile in water (10 %40 95% of organic

WORHDTEY4 to afford title conpound as a pal e VRAT/GBR006/003644
solid, 0.014 g. 20 "H NWR (DV5O-d6): 6 2.55 (s, 3H),
3.15 (s, 3H), 4.45 (s, 2H), 4.95 (s, 2H), 7.05 (d, J..
=8. Breparaign 27a: 2% (4tchibrobetyl)-8-fluoro-2-methyl-4-oxo-1,4-dihydroquinolin-5-

1 : -7.85(d, J8.4Hz, .21-1), 7.90
(g?yl\:]‘xy%éﬁa&ﬁ&e Ifb%w 13. 35((br s, 1 H. Ms: ESI (+ve)

(Method A): 486 (MrH) *, Retention time 9.6 mn. 25
VS: Aprigture mva?mwétfmdpr@mxymlc @oigHrpthyl eRet (@60 g)o2-4-i ne
BBGCMrmenﬁdgmblﬁjtﬁiz acid ethyl ester (7.4 g) and polyphospharg:ragld é1 1mge)t hy
| e felleBBPRERE K b 1ty o HBME s el roomotpitepi
59 e u8ostend sXcs @B?@MP@@%IHB combispdeeitone7a;
[ 3- (rdshedbitrvedte azy djed BvdrsouMnDs\ BatgBMNE ¥biveht Waserhovbd dhday dr

OqU}eGISHeH Bre?suré’éngéi%)]rro CE.IEI an@? ggce %c}é@mgt%%;r:&gw%g}éé{géa

1@’ 0. éeimaywth %m("&“’%°fé’|‘fF‘8’PES'B“QﬂP)ﬂ"5’ mstheepbﬁawv V@Uf‘aﬁifcuaﬂ@tqul .

est @ cormpaingP.289d pol yphosphoric acid (1.1 g) was

heated at 130 C for 2 hours. The mi xture was cooled to
with water and extracted

[ r ilute
R 230 0, U S50 B D B 300 251 B A8 e
Wi tH6, Aithy 1-nT1%T.220h, 6Mer  sodi um sul fate.. The sol vent
13as renoved under reduced pressure and the residue

D0 P Bl SR O G AP o Fihos ol
( 19#'°l<ylb<3Pt'Wﬂ’flm§9W| ederaf ford title conmpound, 0.29 g. 1H
. NMR ( CDCI3) 8 2.60 (s, 3H), 3'90(8 3H), 4.10 (s,
'ZH) mé“tu%g)f -40@ ben %)- -}u(e)%gzr ?th%ﬁ 0§0784-d%yd7 oqumblln:-lg:')
2([ 3- y toxvlageft %Ps)term% sm Nidrdisiedwiirssgmide ¢10me), ootassivet hy
| g anmomatsn(oﬁe gydnebaydtia@eitl cigoradiivdroneihii¥bte o BE ML AWAY stilkdll 8
Of 70 °C for |17 hours The mixture was cooled t%room t%mﬁeraﬂjre dllUtT mﬂth avaher
L??Iﬁ a%raﬂg%v%t ert]th ac)etate The c%{n%med extracts were dried over sodium
sulfate and the solvent removed under reduced pressure. Purification of the resrdue :
C25 by column chromatography on silica gel, eluting with a mixiure of cyclohexane and

-ethyl acetate (4:1 by volume) gave title compound, 0.18 g.
MS: ESI (+ve) (Method B): 439 (M+H)*, Retention time 4.1 min.

- 30 Preparation 27¢: {3 {4~chlorobenzyf) 4-d|ﬂuoromethoxy-8-ﬂuoro <2-methylquinolin-5-
vioxylacetic acid

A solution of [3-(4-chlorobenzyl)-4-difluoromethoxy-8-fluoro-2-methylquinolin-5-

: yloxylacetic acid methyl ester (0.18 g), methanol (3.5 mL), water (2.0 mL),

35 tetrahydrofuran (3.5 mL} and lithium hydroxide solution (0.036 g} was stirred at room
temperature for 30 minutes. The solution was acidified by the addition of 1.0 M
aqueous hydrochloric acid, extracted with ethyl acetate and the combined extracts

60




20 yl oxy]acetic acid nethyl ester (0.29 g),
N, N- di met hyl formam de (10 nlL), potassium carbonate

WORBH03T43and acetic acid chlorodifl uoronet hyl RESYE€B2006/003644

(0.31 nmL) was stirred at 70 C for 17 hours. The
m xture-was cooled to roomtenperature, diluted with
wat éiied odergoding suifetecThe\sblvént wasipinoved ebder @ducEH presaumbirded :

exlt p@ditBioV\Eriie rélsﬁdu@g QPéEJratﬁ'@ ?Hvéiﬂé-pl%ﬁé fiptce uéﬁﬁja ﬁﬁﬁ?nt over
so nder . reduc catio

P! Y B B RSO e SN T BB i . e g
gel eluting with a mxture of cycl ohexane and ethyl .
ac etrakeR (Evdo- la3): y@b@l(&em—t)gaw(st bH)| Loc@MAHUA6h (1841839 8.8

" 1HE§L’),(7 -%F@, ,J( Ng ’id%_ﬁ) Q?Cé 9 ! %'i-_lg 1H), 3%%?(‘? t.JI og 5tP'|Izn2eH),

[ 3- (ﬁQ@H'IJOT%éPrZW)%1§+3ﬁl(h§§r‘¢h=et hoxy- 8- fl-uoro-2-methy

| qUMBOES] BivB)-(MytheuxA)] SBekIHE) Ftettich tHRl1YRinAY Of
[ 3- (4-chl orobenzyl) - 4-di f1 uor onet hoxy- 8- f | uor o- 2- met hy

léTgw nol i n-5- yloxy]acetic acid nethyl ester (0.18 Q) ,

t e (385" prop! °’9v§1(‘é’f“GWE“??“Hﬁ')ylbe%')t%‘ﬂlﬁ‘ﬁwmﬁvhfaﬁ- |
(3. ﬂ]ar:ttj)caaldd l'ithi um hydroxi de solution (0.036 g) was"
stirred at room tenperature for 30 m nutes. The
sol ution was acidified by ¥he addition of 1.0 M
aqueous hydrochloric acid,] extracted with et hyl
acetate and the conbi nedg€x{taet’'s 60 WO 2007/ 036743
PCT/ GB2006/ 003644 dri ed{guer _s0odi um sul fate. - The
sol vent was renoved under reouced pressure and
purification of the r8&8
rever se- phase HPLC, usi

!, a gradignt over 30 minut es.

- of acetonitrile in water, gave {]itle conmpound as a:

157 S FH?paraiior"ﬁBa 87ch%|5_?) -4 @ir%e}%agés%?@lbﬁﬁziflg wdlmeﬁyélqgﬁgﬁ- H| v e)

yell ow solid, 0.088 g. 5 1H NIWSFQI\/SOdG) 5'2.50 (s,
31-1), 4.30 (s, 2H), 4.90 (s, 2 7.00 (dd, J :3.7,
8.8 Hz, 11-1), 7.10 (d, J = 8.5 Hz, 2H), 7.25 (¢,

(l\/bthod A) 425 (M+H) +, Retentl on tinme 11.2 mn.
EXM}d@reggs ~-amino-4-chiorophenot (1.0 g), 3- (4-methanesulfonylbenzyl)pentane

[ 82pkdicne .53, %dﬁﬁh@b@ﬁ&ﬁi&of&@ Mﬂoﬁ’é}‘ BFdtbiend: E()ﬁcr ALy TRE YAt N
gl 'aﬂeﬁ_hx fok ls]hglﬁg 1"!Jhtg m%(?ulre was cool'e_g%o foom temperglure ang {%e rs&\t/én? :

205, ERIYP gt rartipast e e TG 67piAuB AT IRd mituetl sastdiydngui no

25

30

| i thebwashed hittniatéranesaairat3d aqilet@-s4diah biasriap Betitoh afdldrdd 9) |
3- bt FREAAADE SO ™ LR87Wad REBIA fider reduced pressure and

purification of the residue by column chromatography on silica gel, sluting with a
mixture of dichloromethane and methanol (1:0 to 99:1 by volume) gave tatle
compound as a pale yeliow solid, 0.32 g.

MS: ESI (+ve) (Method B): 376 (M+H)*, Retention time 2.5 min.

Preparatron 28D trifluoromethanesulfonic acid 8-chloro-3- -(4-methaneésuifonylbenzyl)-
2 4-d|methquuznolm-5~yl ester
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2,4-dione (0.53 g), nethanesulfonic acid (3 drops) and

toluene (20 mM-) was heated at reflux for 3 hours.
WORE0HE3%T43r e was cool ed to room t enperat ure andQleB2006/063644

sol vent 20 renoved under reduced pressure. The residue

was diluted with ethyl acetate and then washed with

mater and saturat ed aqueous sodi um chl oride sol ution

an d re or{ g%Pz/lgrro-sgg%ee%%helémoﬁﬂbgn%l)ez 4- J plgthﬁlln%ﬁr%-olv@sf? g), _

r enD res
t heM- P@Mﬂlﬂ@m\gﬁﬂ@eeﬂykfﬁwwﬁ Brth ebpetagsiy Géﬁ%ﬁ*q ©da Qbaé}d
el ubtrahgdrwurah (360 miiwgk béatedaly ndéroddve hadietiohahB080r 5

g‘re thanel TﬁelmgtuFe ag it elﬁc{é\‘l \f\%lflrﬂrgg)cor%@%gt?atéd'u%e@ re%ltr]ced

npound as _a W SO | L+ve
weqr?ﬁsare Eb‘unfmgtrcs' f mrﬁsﬂue S ResEbiTv by o8 Sierpeh oling
Pr eyithrdzhlic@meBBieE gab itk lcoropoongadweresusdid 9i1¢ gaci d
8 chloro 3-(4- nethanesulfonylbenzyl) 30

A SAD! o, oo 19,g007 036742

1(8 chl or o- 3- (4- et hanesul f onyl benzyl ) 2, 4-di net hyl qU| no

| rPréﬁa@eltlor( ﬂ}cl[@cﬁl%ro 3-(4-methanesulfonylbenzyl)-2,4-dimethylquinolin-5-
nmet hanesul foni mde (0.11 g),

potyggcﬁ?(%?ﬁ' "a\efﬂyg%sget e (0.11 g) and tetrahydrofuran (3 0 -
m.) was heated by microwave irradiation at 130 OC for
5 OA ixike o GiflucTdneetihadulioni: a0RiS-chiclt BEeskianebuidwgbéizlii-eat e |

1f 0%&@5@&% 5&19&@ @ ?P@Cﬁg &@&%ﬁéﬁﬁ&n%cﬁvgfl &étﬁ&&étﬁ%h eof
o1 P PREL, S 9P eI QDA RSBt o PRSI A08E)
C r ezt 3ebis({dipheByighbspirg) felVBeen&E®) (0(006 @) in (MVEdilettlyiB)mant@g1.0
. [ o n?%) was FREHAT %\Jﬁwﬁaéiaﬁsgﬁm 1|a_>g o f‘bpzoc’.mﬁaag &ﬁ%@gﬁ?ﬁa&ﬁ )
ol s ahytase P i Pl St o 3BT Wb Fktl Sgpie
24 r isptivwo phjmgie kelvion and thefi dried ovetf magnesium sulfate. The solvent was
8 Crbrhsve@ uridef feaurel B@ébﬁﬁsl-ﬂnﬁ RIMLABA &Mthe redtae-by d8lumn

%%ﬁ%@r@%}n s““f‘atﬂ?r e[uF tv‘? th a(mQ)fure oﬁi}]mloron}el;?ane and (0. 22
m)met@@@,(h?ﬁo&@étb&y@urqu gg\_rpgltl@yompound asa brown oil, 0.050 g.
bi s(di benzyl i deneacet one) pal |l adium (0.006 g) and
1, I (0.006 g) in
25, AsEE NaRIST R R rhelpaaeata) (0,
| m crowave irradiation at 120 C for 20 mi nutes. The
mi >Erepamtiovesd: [gHchlorb-8dé-miethhnestifonyibeneydito-dimethylouirnoli5-
solyidegnci@s washed with saturated aqueous 20 sodium
chI ori de solution and then dried over magnesium
sul fate. The solvent was renoved under reduced ]
30pr dewlufien o ffebhiprar3-Himesihanesvifgivibetay)-2.é-simeihylawpolioShlrastic
ch raefmteﬂg:re@@hw @@gﬁmbm&iﬁl @®Iml) ahdH.d MGqiolIsaiui Rytiakige
Of Gfhl @b e 06K
solution ( rrnTB st e oom temperature for 18 hours. The pH of the

solution was adjusted to 5 by the addition of formic acid and the solvent removed

' under reduced pressure. Purification of the residue by preparative reverse-phase
35 HPLG using a gradient over 30 minutes of acetonitrile in water (30% io 70% of
organic modifier) gave tifle compound as a white solid, 0.0060 g.
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met hanol (1:0 to 99:1 by volune) gave title conpound
as a brown oil, 0.050g. 25 Ms: ESI (+ve) (Method B):
WORNOTMHB*  Retention time 3.3 nmin. Preparati GCT2GB2006/003644
[ 8- chl or o- 3- (4- et hanesul f onyl benzyl ) - 2, 4- dlnethquU|n
olin-5-.yl]acetic acid 30 A solution of
[|8 &hNMHECBacom &etsbas;esﬁwzf?ﬁreslsclsbmrszml (- d. 28 me:tHl)yh ®lisn
ol i et Y
?5)’57,% 9 S'lﬁclslz @ﬁi gfﬁgﬂ{ﬂ 573-2%% ég%f) 9. 9)7(“ )y
sol m_) was stlrred at roomtenperature for- :
18 MSUFES. (+V'§h©ﬂe|ﬂ1ddﬁf 41 +HE ofatntientiniest @) usted to 5 by
the addition of formc acid and the solvent. renoved = .
und d [ ess i fication of the residue by
or e o Bbeferp it orrpethon ety S Rgmancsuliemuseian -
oveﬂ“'wlﬂﬁ-ﬂmﬂ@emata(tetomtr| le in water (30%to 70% . -
of organic nodifier) gave title conpound as a white.
solid, 0.0060 g. 62 WD 007/036743 PCT/ GB2006/ 003644 -
1H NMR (CD3OD): 8 2.65 2.%50/(3, 3H)," 3.10 (s .
3H), 4.25 (s, 2H), 4. o
2H) 7.30(d, J=8. 6Hz, 2 ~35 .7Hz 1H), 775(d,J—7.7-"
Hz, 1H), 7. 85- (d, J 8.6 =2H.. Ms: ESI (+ve) .
(I\/Ethod B) : 418 (I\/H—I)i Ret\{ntlon tine 8. 1mn -5 .. .-
Exanple 29: , :
8- chl or o- 4- di f | uor Snef Hoxy 2- €t hyl - 3- (4- et hanesulfon '
| benzyl ) - quinolin-5-yloxy]acetic acid ¢l o O QyF
(I}PrEparétBn B2 pad- ﬂém%s@ﬁﬁ\ﬂbenzyl) 3-oxopentanoic acid ethyl ester -
2- (8- met hanesul f onyl benzyl) - 3- oxopentanoi c_aci d ethyl.
est er. ‘A suspensi on of potassiumtert-butoxide (3.9 9)
in %?H??‘?J\S’Gﬁ &f Ft"*’@fs?"ém\ﬁﬂfrb@?oﬂﬁ%ﬁ 9@bty apfydyous lgfralydicfulgad60 mL)
t r efDEC was trdateal with ximitee of fort-i2fdnolqout MDY andl @-0kSpeftangic ard
§ @f@p@s‘iﬁr Wé)CTt%%iﬂurems @Mﬁéh to%é&n?fem?é'algr d le] So

rature an ter 30-

mi rmlfllggs 3,80, i‘,‘l‘i?’fﬂf 1z cﬂrlonmnethyl -4~ methamgsulfonylbenzene (8.6 g) in
1- Betahvgdhefuray (204nlweshaided arldittemydubien mixives ie@itel ag)o “Cror 17

t etﬁoa@yﬂk%#&é‘ Rad é’d%lemte) ro&ﬁ% QQ@F@ A8 glltﬁé?ﬁvltﬁ Qatel b ).

ated at. 70 mxture was
- cort iR Se Blrelly el My dbmen e Pt wiiscaves
: ZQ Zo'ﬁaEl)ed thh saturated aqueous sodium chioride solution and dried over magnesium
sulfate. The solvent was removed under reduced pressure and the residue putified.
by column chromatography on silica gel, eluting with a mixture of dichloromethane

and ethyl acetate (1:0 to 4:1 by volume) to afford title compound as a white solid,

.3.6g.
. ‘

- MS: ESI (+ve) (Method B): 318 (M+H)", Retention time 3.2 min.
Preparation 29b: [8-chloro-2-ethyl-3-(4-methanesulfonytbenzyl)-4-oxo-1,4-
dihydroquinolin-5-yloxyjacetic acid methyl ester

30

A mixture of {3-amino-4-chlorophenoxy)acetic acid methyl ester (0.54 g), 2-(4-
- methanesulfonylbenzyl)-3-oxopentanoic acid ethyl ester (0.78 g}, polyphosphoric ~
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and this m xture was extracted with ethyl acetate. The
conbi ned extracts were 20 washed with saturated
WELGeB67430di um chl ori de sol ution and dried oveéCT/GB2006/003644
magnesi um sul fate. The sol vent was renoved under
reduced pressure and the residue purified by colum
C hraaigeg. Dot vicRahe$1d migavag béatedel 180i°0 gorul hiura The mikiuree
of e Gk R hdHepH of RERbRAER abihstBd 9 b ik DY
voI‘ursna .tfomﬁtg?{a%?ggﬂnﬁ% corbwoound as . 3 'ste Q i%e
3. Ggaons! gpshmpasetate, T NiE MG Bt egied i el and
Reteembinesrexiraatewde Rashiethwith sjuegirsragti¢ons s@iim chloride solution
54 8-%&_@ Eﬁ%:%v&rﬁdghiyémn{i%dféllema mﬁawsfrwbmmta%ﬂe?méd ?xo= %'o ;
- di oqui nol i n-5-yl ox ic aci yl ester
N TS b bR Rt P RT ShbG S 17 1Y ESier %0
nmet hyl ester (0.54 g), 2-(4- - ‘

met g e uld) anathdves) zask \MaH)g Repstioh amee naei d et hyl ester
(0.78 g), polyphosphoric 63 WD 2007/036743

. PCT/ GB2006/.003644 acid (2.5 nml-) and dioxane (10 m -)
18va Preregtien2os: [B-elorod-diyprometnpy@redv- e ni xt ure was

- di | idtieglestitdripiod@d fuinpliic®ylorylayetiaadd méteyt péterof t hi s
solution adjusted to 4 by the addition of sodium

acetate. The mxture was extracted wth et%ydl cet ale
nch piire ¢ Brppomereta e apebengaanEaald-rt 4 gLy
aq uiyaxglaseticlaaicmethyl esterd b2 g N direthyiorasehidgr(1 &) godr
‘ .1%%%%3%%&?&3&%%?1 g);m;% cé?c?%cj\r&@fisb_"(?@ﬁd dhomﬁlﬁﬁoiﬂétﬁ&fe was
. U : pressure. . : e
col emelyigs s Sion fr Bl ihd ﬁf%%i‘*&{%@#ﬂ%"ﬁ% By
(- Miehixtire wRened i {oom tenineeatupe ovendtiminutagpnpihep paed BR0 Jor
[ 8- GMho@E.arnd exbicbd dhpicemMBdrbraatiand was Apedio(edaporate and the
grfﬁ@ LRSI MY T et UHY BRI ] QESHA AR afarsi
2 8-asieyr srdpireghioyife spiytion gidithes SHed AvergrRRPERNTL SHf5te NGy o- | |
4- diohr wasiemoadd under sedptabpydsase tnddhearesiduemtifed by egltrasy
1. ' ' I ' P
gl o i
 ChiBPBH 4P HER A Mg SRBROMH 5 SRR R o
solution for 30 mnutes. The flask was seal ed and the

24 €Sy isN@ve) hathed S: s/ RY", RehRARE @OMaR.at ure over 30
. m nut esn(g‘;u%@hen E?1eat ed at 50 C for - 17 hours. The

~ excess chl orodi fl uoronet hane was al |l owed to evaporate
andPrefaeation 2081 [§wblogi4-diuegmaiheny-2i$-(4acet ate and this

M XhdthRedlBshybaspnainoirfyleglcsiabad 20 aqueous sodi um
chloride solution and then dried over magnesi um

sul fate. The )
30 A solution of {8-chloro-4-difluoromethoxy-2-ethyt-3-(4-

methanesuifonylbenzyl)quinolin-5-yloxylacetic acid methy! ester (0.10 g), methanal
(5.0 mL), water (1 .0 mL) and saturated agueous lithium hydroxide solution (0.5 mL)
was stirred at room temperature for 45 minutes, The pH of the solution was adjusted
to 5 by the addition of glacial acetic acid and the methanol removed under reduced
35  pressured. The residue was diluted with water (2.0 mL} and the resulting precipitate
collested by filtration, washed with water and dried to afford fitle compound as a

white salid, 0.075 g.
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sol vent was renoved under reduced pressure and the

residue purified by columm chromatography on silica
WET/BF8Ii ng with a mi xture of di chi or omet han@CIHEB2006/003644

ethyl acetate (1:0 to 4:1 by volune) to afford title

conmpound as a clear gum 0.27 g. 25 Ms: ESI (+ve)

(Method B): 514 ( MtH) *, Retention time 3.9 mn.

Pr emwhr(smé%g{m 25, J=72Hz 3H), 285 (0, ) 1{ 2Hz, 2H), 815 (5, 3H),

rot AR B 448 RO g i S 15§ P00 2B HIcH (G0

A sal&ﬂth!zowmas (d, J =8.4 Hz, 2H), 8.10 (t, J = 75 Hz, 1H).

68 (¥ i) esm—\éy @ueirlo&sa. @mﬂFyHé’erﬁsme R Afhn.

n i N- 5 acetlc aC|d
Eég ?% %%93‘%{1% o %”ae ), water (1.0
nL) and saturated aqueous |ithiumhydroxide sol ution
( 0. Bxdihple 30VGS(4hiok SLRAzZyRL2- Ao SIADRLE IS &4-frithyftRinolin-5-
H of the solution was adjusted to 5 by
H‘bg% acetn:eac
rtron- of gl aci al acetic acid and the nethanol -
1Pem)ved under reduced 35 pressured. The residue was - -
diluted with water (2.0 mi-) and the resulting
precipitate collected bysfing Bn, washed with
water and dried to affo [ onpound as-a white
SO|Id 0.075 g. 64 WD 208 PCT/ GB2006/ 003644
HNI\/R(DI\/ISOdG) S 1.254 7.2 Hz,.3H), 2.85 (q,
J=7.2 H, 2H, 3. 150% 40 (s, 2H), 4.45 (s,
2H), 6.90 (d, J = 8.4 .35 (d; J = 8.4 Hz,
2H),,7.80 (d; J = 8.4 Hz, 1 Fﬁm 7.85 (d, J.= 8.4 Hz,
ZFD 8 10 (t, J =75 Hz, 1 H. 5 Ms: ESI (+ve) (N@thod
_ %éN%FD* Retention tine 10.7 min. MS. ESI -
(+v':é’?pa(’ R A2 By ohlossnaphprapothiongdiestld Sierouivesssr 6 i n.
Exanpl e 30:
15 3- frémﬁéléo%{g@mﬁ%)! baepgreaﬂwthélmstﬂgae&f B%éxra&nfahy%@ #- et hy

r%?on% %g%fcg% ﬁ eng 3-oxothiobutyr|c acid S-fert-butyl ester.
2- (4-chl or obenzyl ) - 3- oxot hi obutyric acid -S-tert-butyl .-
estTHrNMP;l@;DHgﬁsﬁ lad [CorpOIBDME ) VisS. ﬁo%aélﬁ% éitﬁ/(mt "), 7.10
metdod 9 hELRP3REL P0s31R, 2. ng 1

20

Pfeparation 30b: 2—{4—ch[orobenzyl)-N-(2-ﬂuoro-5-hydroxyphenyl)—é-oxobutyramide .

The fitle compound was prepared by the methed of Preparétion 34b using 3-amino-4-
fluorophenol and 2~(4-thIorobenzyl)-a-oxothiobutyric acid S-'tert-bu'tyl ester. i
25 _ ‘
*H NMR (DMSO-d6): § 2.20 (s, 3H), 3.05 (m, 2H), 4.15 (m 1H), 6.50 {m 1H}, 7.00
{dd, 4=9.0, 10,8 Hz, 1H), 7.26 (m, 3H), 7.35 (d, J = 8.3 Hz, 2H), 9.40 (s, 1H), 9.95
(s, 1H). -
MS: ESI (+ve) (Method B): 336 (M+H)", Retentlon time 3.2 min.
30
Preparation 30c: 3-(4~chIorobenzyl)-B-ﬂuoro-5-hydroxyf4-meﬂ1yl-1 H—Quinolin-z-one
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br omonet hyl - 4- chl or obenzene and 3- oxot hi obutyric acid
S-tert butyl ester. "HNWR (CDCI3): S 1.40 (s, 91-1),
WQ.22®7/f(3§?433l—|), 3.05-3.20 (m 2H), 3.80 (m 1 HPCTGHED06/003644
(d, J 8.5 Hz, 21-1), 7.25(d J =8.5 Hz, 2H. 20

Pr epar atl on Sob:
2 (4-chl orobenzyl )-N. (2-fl uoro-5- hydroxyphenyl) 3-oxob -

‘ th%g}l ?onw;@% gﬁaé%){eg?{gtgt%l%uﬂgm Ppel%glgﬁbr %gc tpsYngtzf}i
fI URsHoREa B (&ﬁ@r@ Oﬂ%?ﬂh@'i*!@b"e?i‘??lwaf@d%xot hi obut yric:
acid S-tert butyl ester. 25 'H NVR (DVSO-d6):'62. 20 -

1 (. 1 -
{5 IO o koo b 30, bR e §a78, Liys.
7. 325 (@ 3!3) TIB(MR 2 10. 515, 11f), 194265 1), 11- 1) 9.95 (s,
1H) Ms:M31 (+&8l (métiroeen): {iblnhoYy RBeNticB Iie BN *, Retention
time 3.2 min. 30 Preparation 30c:

3- (4-chl or obenzyl ) - 8-fl uor o- 5- hydr oxy- 4- net

) k
oS08 B sereves) 300 ST e AR
10Theyldxydetic addvpeibynestavas prepared. by the met hod of '

o Preparat|on 34c using. 2- (4

chI r 2f|uor ooutyra

e Tsbhpdginiet Bpeses e e %0%8%% ki g s
chhloenb@&ylﬁ-&ﬂuoro}S -hyctoxy-4- rr&ﬂ@! Hquinbling-one7. 15- 7. 25 (m ‘
3H), 7.30 (m 2H), 10.15 (s, 1 H), 11.40 (s, 1 H). I\/B
1; S H’répar ?;%&JVE%I?P %\ﬁol? azy&-%—d{ﬂuor'c;%ethoxy%tﬂggrto I4onpethy|qﬂi1rsloh:r)’1i53'
[3-V(04¥IEQ¢F'QJ?W|W¢9}@'8 f 1 uor o- 4- met hyl - 2- oxo- 1, 2- di hydr-
oqui nolin-5- 10 yl oxy]acetic acid nethyl ester The -

. ti t/!l ix e B ﬁl'tggla&@éen iﬁ%ﬁ%@q rpéﬁm}l E%xcmeﬁ Hﬂ?dr&tﬂnolin 5~

Preparati o
C hIVSRUBRETEIFIO T S5 e 8. N sty mARIdR 15 ), potassium
. 20H gaibncdte §0-82 gpavd acib afh épBwditubomeB@ester (1.1 mL) was stirred at

[ 3704c RJP HQﬁ&uReWé’du)dur% wék & Iuké%wtﬁ%iap éi{ra&é& luiﬂpétr%n 4ce{£r§ hy

I quin ac aci d A'm xtu
, o? and %e comblned xtrac}*/s drie over magnesium sul;1 t)é The soivent was removed

-+ [ 3-upder cduend@irssirg and-rBrifichtipo obthd rasidudipy colmp xiyoinatpgrafipuir
oq $iliEd e, @tuﬁng Wh @hta6 B defta@Card REBRYethSE @ bl doldnd) |
. 25 , gg‘%ﬂa?}m%gu%[asawhq;%q&%% pot assi um 20 carbonate

acetic aci d rodi f| uor onet hyl ester
(1 1 n) was stirred at 70 C for 18 hours. The mixture

WaiH thmbraséowst B.2188{s£8H), B (628H) ek (@) 2H), 50 BYAH) Aostad, 8
~and t tr e

2 #afge?-f%,r'@) %\;S’S ﬁﬁ?eﬁj;mﬁggp}f %5'?&%5}%d J="

. 88,9.8Hz, 1H), 7.85 (5, J =72 Hz, 1H).

30 MS: ESI (+ve) (Method B); 440 (M+H)*, Retention time 4.5 min."

Preparation 30f; [3-(4- chlorobenzyl)-z-dlﬂuoromethoxy -8- fluoro-4-methquumolm -5-
yloxyl-acetic acid

35 A solutton of [3-(4-chIdrobenzyl)~2-diﬂqoromethoxy~8-ﬂu0ro-4—methquuino]in-5-
yloxylacetic acid methyl ester (0.45 g}, tetrahydrofuran (5.0 mL), methanol (5.0 mL)

G6



under reduced pressure and purification of the residue
by col um chromat ography on silica gel, eluting with
We 29736148 of pentane and di chl or onet hane (4: 1 HGI/GB2006/003644
vol une) 25 gave title conpound as a white solid, O. 49
g. "HNW (DVMSO-d6): 8.2.85 (s, 3H), 3.70 (s, SFD
( S, arﬁH)Q M Bquzogsiithidhirhydrdxid® Sol(tidd {1.8ImL)wad sthred 8t BorhiZ, 1
te%gérgtufe%r 1& hﬁur§ Tﬁe E@utlog ti%s a}_cédfiééb & a#n;g% §r 150 rhlz _ 72

Ty aw%sg'!’%@%éc afr':%ﬁmd(eas\ﬁé;edc%?thﬂacemte Tha AR ipRacts
Ret were didgd avénreagriesiinmsuliate Pndzhasaviertoem@@48 under reduced : .
53 6:455@’&' @Iﬂ(ﬁ&l%ﬁdﬁlo} né rédldlb Heth QFB%&JR%MF% Lrldlb%pg? ﬂ%ﬁéak}é{ I

cetlc acl 5 A solution
[3 ﬂ%CQHF%P%%é%QN%fa @%q$uoronethoxy 8- f1 uor o- 4net hyl .
qui nol i n-5- yloxy]acetic acid nethyl ester (0.45 @),

;ggf;?wg (10.36) éégé’g%ﬂg (AEEDANAL 7 6, %raas (@88 MR, 00
Ut (B A g i o3 @Eg‘i‘)l‘]utq%ﬂz B 250y, 20 6=

1@t|?&ﬁ%ﬂﬂh roomtenperature for 18 hours. The sol ution"

wasMaESl {+é)arlethot Ahesaidi,tiyo Ret@fﬂoﬂ-tu@e M.s @gueous

hydrochloric acid and extracted with ethyl acetate.

The conbined extracts were dried over nmagnesi um .

sul Fxamelesi oS rohlorag4rilarohenpdidigonsperay-4rraetibidauingin G- -

pr edetylaeeticGieist al | i sati on of the residue froma

1M xture of water and propan-2-bl gave title. conpound

as a white solid, 0.33 g..'H NMR (DNBC)dG) 6 2.95-(s,

3H), 4.25.(s, ZFD 4. 75 f% 2H) 85 (dd, J = 4.0, -

9.0 Hz, 11-1), 7.10 (d .%74&, ZFD,”7.25 (d, J =
0 (t, J 10 72Hz,1H).

8.6 Hz, 2H), 7.30 (m 1
M5: ESI (+ve) (Method ﬁo: 426 (M CsH5)*, Retention

time 12.6 mn. Exanple ['8 oro
3-(4-fluorobenzyl)-2-i propo - met hyl qui nol i n5-
yl oxy]acetic acid 15 o Y OOHF
Preparation 31 a: F

[ 8-chl or o- 3- (4-f | uor obenzyl ) - 4- met hyl - 2- oxo- 1, 2- dlhydr
oqtﬁrébg‘alh& "ﬁa [8-chloro-3-(4-fluorobenzyl)-4- methyl -2-0x0-1 2-d|hydroqumolm-5- ‘
yloxyjacetic acid methyl ester and [8-chloro-3-(4-fluorobenzyl)- 2-methyl-4—oxo—1 4-
20 dihydroguinolin-5-yloxyjacetic acid methy! ester - -

A mixiure of (S-émino-4-chlorophenoxy)aceﬁc acid methyl ester (1.5 g), 2-(4-
fluorobenzyl)-3-oxobutyric acid ethyl ester (1.7 g) and polyphosphoric acid (15 g} was. |
heated at 100 °C for 3 hours. The mixture was cooled to room temperature, diluted o
25 with water and extracted with ethyl acetate. The combined exiracts were washed with

water and saturated agueous sodium chioride solution and then dried over

magnesium sulfate. The solvent was removed under reduced pressuire and the

residue purified by column chromatography on silica gel, eluting with a mixture of

ethyl acetate and cyclohexane (3:7 by volume) to afford [8-chloro-3~(4-flucrobenzyl)-
30  4-methyl-2-oxo-1,2-dihydroquinolin-5-yloxyJacetic acid methyl ester as a yellow- o
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yl oxy] acetic acid nethyl ester and
[ 8-chl oro- 3-(4-fl uorobenzyl) - 2-net hyl -4-o0xo-1, 4- 20

WE 09H136¢4di nol i n-5-yl oxy] acetic aci d nmet hyl estR§IT/@B2066/603644
m xture of (3-am no-4-chl orophenoxy)acetic acid net hyl
ester (1.5 g), 2-(4- fluorobenzyl)-3-oxobutyric acid

Etegbfbwrﬁ.@ﬁcﬁb 18 aal?d [ﬁ%hlamcé (mﬂhqtﬁdaaﬁsfnmmetf@l-gm@ A ggo?édv\?z
r ooé'hyg ro%réo}%? MIP’éV aCEtH’ ¥ uﬁ%‘ Jﬁ' quﬂ;t‘&st {Br&w&lfo %\ﬁ% ext ract ed

with ethyl acetate. The conbi ned extracts were washed
Wi t{B-chivvaBe4-figrbesh-dhatigl-aguichdiydeqadidins glokdadetteacid

§olHétpr&teqnd then dried over nagnesi um sul fate The
olve was renoved under reduced pressure and

r es HAMNR (GRC: P 285 By 3idob- B ThrolPde SGb 48R & @:?‘P fdc‘é‘
gel 8. 8 R, uH) B.g5 i, BR), & 2m(m,tzun g.70f(d, Jetslptiz, adeo.a(esaml -

[ 8 C | ST (2'0% ("%%hqfdl éggﬁirgg @\A-H-?E *Be{eglloﬂfnﬁ]@ k¢ min.

4- et hyl - 2- oxo- 1, 2- di hydroqui nol i n-5- onxy]acetlc acid
10mt[h-yhlore8t(@ﬂuo&$e|&yly-e~bﬂemy}4 - - \RIBOOTUIRB6F4®xylacetic acld
- PCTH&HRP OGRS /003644 brown solid,.0.13 g and
- [8-¢chloro-3-(4-fl uorobenz
o ot SRR 5 5 B st oot
br cadHzn i1 H), 6.80 @ 2H), 7.20 (m, 2H), 7.55 (d, J = 8.5 Hz, 1H).

[8 hﬁ@lE@r@veg(hﬁ&thléj‘}%@WVh)afeﬂhoﬁﬁh@ﬁbh@r‘r 0XO0- 1 2- di hydr

qui nol 1 n-5-yl oxy[acetic acid met hyl ‘ester 'H NWR
CDCIS) 5 2.75 (s, 3H), 3.80 (s, 31-1), 4.15 (s; 2H)),
4. Terastionn 3t b chl@o{aaﬂl@probynarl)-zgsogrop@(y 41nqq)quueolg§§ (m

ZFDwaﬁao%ﬁba(cmm gstef. 70 (d, J = 8.8 Hz, 1 H, 9.2 (br
ESI(ve) (Nethod B): 390 (M+H)},

'Retentlontlrres mn. '
[ 8-Amixigie! [B-cplarord- (&zﬂwefai@ﬁzsyrﬁm%bW@W 2-ghyhaauinolin-5yj hydr
. 2000 Yidrghdetic dzidytheiiyydsie €1.020 gii v, /dkdimamfiiosrhartt (.0 niLkl pileBium

( b Aate gﬁ -1 pan§ (%O )c‘was?émed 4rog§i té e?a%urér)or
f;g‘loyr Et@a Hé;re%ﬁ%dﬂ %gg;th ater (50 J%ILE e)graﬁgd a}_h Wy?na%,qg%xe a@él
_ ( +ie) cofrbipedexitad®) wasﬁé)cum(tht@r and fROraent aqoeput seriunBehioride n.
15 sehﬁ’dﬁ%ﬁ@ﬁ'xbr%hea LBRsr magnesium sulfate. The solvent removed undter reduced
. uin
SERE Sk P S e e
[ 8-wihowirgofiethyfdcelsieabéaveiphgxans (HatMyelume) dxaior 1 di hy dr

oqwo,lap&uh@aéa&&ny@nem]oasgtl c acid nethyl ‘ester -(0.020
g), N N-di rrethylforrram de (1.0 nl), potassium

car bonate (0.020 and 2-i odopropane éo 050 vvas .
st i'HINMR (EPCllobh$d nb’é? &gt 251 (s, 8Hh 8P (s, Fihed- I Rt 2iPe

sonasy 7digd, B 6letvri, AHYV8I58 (d, (| 2@.4H2) 1H)ee<9cr(ar;2md7mmh2mt hss
aceh ate Ay,

MS: ESI (+ve) (Method B): 432 (M-+H)*, Retention time 5.0 min.

Preparation 31c: [8-chloro-3-(4-fluorobenzyl)-2-isopropoxy-4-methyiquinolin-6-
35  vyioxylacetic acid ‘
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t he conmbi ned extracts washed with water and saturated

aqueous sodiumchloride solution and then dried over
WeRYNESs T sul fate. The sol vent renoved. under RCIHGR2906/003644

25 pressure and the residue purified by colum

chromat ography on silica gel, eluting wth a mxture

of  étshipiionat [Btchlbm-Baduaytehol)@isupempéxl:4amdiyiquinbiinags ) to

af f 9.5 dobticl #Bid rr%%%{é% o@ég)am%%@%%. bha 90191%31 &us

3 86 ‘%}Qf'de ﬁ°]“i‘8” gz% "%ifj"as S§'§6" 9 Fopg tp Per@éﬁ"l? lorgh 8‘63 ( m |
1 Hythe ;g—l gdhe(sglutich was@dmstq;elzto 5 by Hp additiop ©f fomic. aa;bLan):l ;he? 10 .

6M 2éMent rémbRed ubdbr Aafosd Hésé’uw Pulfatiofr &t thel r'é¥ 8le @M@pﬂr@ﬁ{m

B) revgr%e BMH—lPLO usmg%ngtrad%nt overr% mlanes of acetomtrefg in wa er 83” %

[8 06t &-oma0ig mopifiest anyefitieypprppqung B%QJWMQ@Q'@ @oekEwhy| quin -
olin-5- 35 yloxy]acetic acid 68 WD 2007/ 036743 -

PCT[
*ﬁwg@é&giﬁ“ﬁd bl 3% oo iB G- 20 Ay PHb

| i A&, JHh Gy b deBE Haclkh Qa@t(ﬁy-i?H)e%Ub(m i), Do%(dgy = 8.3 HZ, -
met fgnol - (1.0 nL) and 1.0 M aqueous sodium hydr oxi de
SOl . nperature for -’
3 h@%r%?(&%h(éétgﬁﬁé)f&%ﬁg uﬁ gtgﬁto\?\é@g%éﬁst ed to 5 by -
the addition of formc. aci d and the 5 soI vent renoved
underampiiize Bechirre 844 fitorolitneylf-4-sapropoxy méthgquiaslingie by
19" epetycei€acid ever se- phase HPLC using a gradient over
30 mnutes of acetonitrile i'n water (30% to 90 %-of
organic nodifier) gave title corrpound as a white S
solid,- 0.0085 g. "HN 5135(d J:64Hz

6H), 2.85 (s; 3H), 4. (s, 2H), 10.
5.60 (m 1 H), 6.55 (d 1 H, 6.90 (m
2H), 7.10 (m 2H), 7.5 83 Hz, | H. Ms. ESI

(+ve) (Method A): 376 CM *, Retention time 14.3
m n. Exanple 32:

[8-chloro-3-(4-fluo yI) 4-1 sopropoxy-2- rrethquumg
oI|n5 15 yloxy]acetic acid CI O Or H oXCH -

o ReBG e B trteT) A oo BRI | qui n
20| iyipxBacelOacidirastiy] estet i ¢ aci d net hyl ester A mixture of
[ 8-chl oro-3-(4-fluorobenzyl)-2-net hyl - 4- oxo- 1, 4- di hydr
- Oqy lﬂi%lurle%? g:qhIoro-3-(4-fluorobenzyl)~2—methy]-4-oxo-1 A-dihydroquinolin-5-
yloxylacetic acid methyl ester (0.020 g), N,N-dimethyiformamide (1.0 mL), potassium
carbonate (0.020 g) qnd 2-iodopropane (0.050 g) was stirred at room temperature for
25 2days. The mixture was diluted with water, extracted with ethyl acetate and the
combined extracts washed with water and saturated aqueous sodium chioride
solution and then dried over magnesium sulfate, The solvent was removed under
reduced pressure and the residue purified by column chromatography on silica gel,
eluting with a mixture of ethyl acetate and cyclohexane (1:9 by volume) to afford title
30 compound as a light brown oil, 0.024 g.

69




yl oxy] acetic acid nethyl ester (0.020 g),

NN-di met hyi formami de (1.0 nlL), potassium carbonate
WOR0gAG6Yp and 2-i odopropane (0.050 g) was sti BCEEBA06/003644
roomtenperature for 25 2 days. The m xture was
~diluted with water, extracted with ethyl acetate and

t heH RRKCDE): 8:‘»(25(6,&:86 sz bie)l2.80 {shatyas.8n (s BM), 45mi(s) eaY, ed
aqu [ 0 S [

mgﬁéﬂm“ﬂa‘% HPRELRTEh e 00 D BT g
redfeladfgstilre and the residue purified by col umh -
c hr YBEES) grvapiviethoa BE #da (MaH)detentia tintei4mini th a mi xt ure-
ef ethyl acetate and cycl ohexane (1:9 by volune) to

afford tjtl 0 co d ht brown oil, 0. 024
N T Y A e R A
( COtpSlpcetigadid 25 (d, J = 6.8 Hz, 6H) 2.60 (s, 3H),
3.80 (s, 3H), 425(s 2H) , 460(m1H) 480(s

.2 H) A scSu'ngg ot({%i Iahlors -3 _(§ guo&obﬂ}zyl}i %rop%gnn%qutug%zg)s ( Vet h o d
| 1@5) viw]ch(ﬂﬁ/ﬁw methpester{P.P25H) tmetand (RO miLhand 18) NPaqusewsat | on

32Dbgodium hydroxide solution (0.25 mL) was stirred at room. temperature for 3 hours. .

[ 8- ﬁﬂg@fo?fhé s&!fmo]; w9 5&}&%‘83}’& gy tﬁ’e éc?ﬁ B Qfgé) RN <gia TRE Y qui

olin
[ 8- @Wﬁ@ifﬁnege% under r@eice%@rﬂ%yqf‘-)Ptu'f'qe@@mf&mmbmmtm. n
ol i revesselbasd Iﬂm;qMthgtadlantlodathrilryaieseSdoefom(r&||6)®51erq3!0‘:{; L
t I de
R St L e S R R e
3-hours: . The pH of the solution was adjusted-to 5 by
t he'HatR tCID@h) 6fl.3h ¢, h=6.28z) &H) 208 (5:18l), Sicls\(s 2H), rapw,ad), . .
. Undego (& Y 688 (RNEISULL 11)Fbi6d (i, 208 788 P o, I?%OSG??ILQ%EHZPV
preparative . - reverse-phase HPLC usi ng a di ent
ovel 30 m nutes of acetonitrile in water (30 % 15 to
- 200 ME: &Sl &v@MétbommTﬁi(WWsﬁa‘R@erﬁibnﬁrna todwpiound as a
pal e yellow solid, 0.012 g: - 'H NWR (CDC13) 8.1.30

~(d, Eg?mﬁlegi%:Sﬂgdhﬁ%-g-}%chlora%%z&gzgé'?%ééhﬁ lnoh % I%le) »

..H)vcawwpcqﬁwm, 7.00 (m 2H), 7.70 (d, J :8.3 Hz,
1H. 20 Ms: ESI (+ve) (Method A): 376 (M C3H6) ",
Retention'tine 10.3 mn. C,Exan’ple 33: .

.-2-[8-chl oro-3-(4-chl or obe zy,h\ ; 4-di met hyI gui nol i n-5-

. yloxy] propionic acid C _

25 . - cl

Preparation 33a: 2—[8-chIoro~3-(4-chiorobenzyl)-2,4-dimethquuino!in-5-
yloxylpropionic acid methyl ester

30 A mixture of 8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-0l (0.18 g), N,N-
dimethylformamide (2.0 mL), potassium carbonate (0.092 g) and 2-broamopropionic
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CCH 25 C Preparation 33a:
2-[8-chl oro- 3-(4-chl orobenzyl) - 2, 4-di net hyl qui nol i n- 5-
WOl 20603pT48pi oni ¢ acid nmethyl ester 30 A m xt ur @CafGB2006/003644
8- chl or o- 3- (4-chl orobenzyl ) - 2, 4- di net hyl qui nol i n- 5- ol
(0.18 g), NN dinethylformamde (2.0 nL), potassium .
car honatiby! 69eQ821 Q))Waalﬂ'rea-abb@ﬁmﬁfp@,@tu%\‘bpa hotfd. W@ mixture

e e 11

t rr room-t
0} Pehed YLk o0t eRrolPd HE Spdune ot eaionghe gt
ac et magnagiur lhafatoTiix solveht esttovarbinger rviSdRElessirt Bndvag er

.tgﬂgre‘él@&éﬁuﬂﬁe%%y RBLRO oS RHrApRY &m..fag ba%&ﬁiw Hmmamf
- o Bt o o B AT b P Bt S1he B porotRrh

purﬂfl%‘@d by col unm chr omat ography on silica gel,
eI uting wwth a mxture of ethyl acetate and

o PR 570’ h Gl pp et oy 21859%%8 by
1Gllz 4.281(s.12H), 4B07Q J(=5.8 BHI)IH), B.6BHI, § 5 8.43H) 1H) HB.FHd,(Uss 8.8Hp,, -

10 ﬂi)2525((ad=2£HinéH9066 J‘ls;ﬂ-@ ﬁ-IHZ 1H), 7625(?d

= 9 21-1),

7 g é}%ﬁ%’é (@iﬂ’i‘f’a ‘%188@“% Retphion ging 4NN Ve ES
( we) (Method B): 418 (MrH)*, Retention tinme 4.5 mn.
Pr erprapsa'adubnosebsstx chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-

1? [ﬁ?x LBbRs &ad 4- chl or obenzyl) - 2, 4-di met hyl qui nol | n- 5 -
oxy propionic acid A solution of

2 [8 chl or o- 3- (4- chl or obenzyl ) - 2, 4- dlnethquU|noI|n 5- .
y| oksdutiorogii2a8roigoro-a€4-chiorelichayl)-2aistireethy{Rinohs- g)xy]prop:onic ‘

t etarcawe@l{ Pésw‘r ﬂﬂ)gé %) Ptk d)oﬂﬁé?ﬁg 6mQ) MAWG g&l&oué fﬁrhh# m,
fort 2§ Liﬂv?ﬁfirégt%qq A Sprerar & i
o e iy s TP GRFPBHER AT vas

ZQ erf@itﬂéﬂiﬂ?iwd%wa& redonsd ingar eesluted ereasuek qnid pbifof thh essidesvatue

\If]VaSadJuﬁéqr ’!é@tb@%ete@dlgorhﬂ 1 b Pacaskls hiPsthfic deiddTid rﬁﬁUr%Q\H@

o el B S Aol s wisHel AR |
s ataavegv%ﬁpd'uw@a@@%m anehdeast qyen nepgnesiimauige The sohent ed
OV @vas rar@Rebinden redikédyiréssurtArd ®6 ledaiiig solPiashal am @eniatder

24 eduGedy the resulting solid washed with
pent angtefb%ﬁlﬁa@ﬁ?f@%d title conpound, 0.080 g. 1H NWR

'(CDCI3)6175(d J =6.7 Hz, 3H), 2.75is, 3H, -
- 2. 85 NWR (CBER): 5 4.78%, (Js=,6.28z, BH), 2.78 (9 5HY, @,85.s, 3HH 425 ki 2H)L

H) »419§ (@5 e HJ 1P €68 (9= elo ), 1P 680 (d 9= sk 1%, §H) 756 (4, 4
8)4 Hz,2|3) 7&5 (d, J 8.6 Hz, 1H).
30 MS: ESl(+ve) (Method A): 404 (M-C5Heg)", Retention time 11.4 min.

Eicample 34: [8-chloro-2-difluoromethoxy-3-(4-methanesulfonylbenzyl)-4-
‘methylquinolin-5-yloxylacetic acid
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= 8.4 Hz, 21-1), 7.55 (d, J =8.6 Hz, 1 H. 30 Ms: ESI
(+ve) (Method A): 404 (M C3H6)*, Retention tinme 11.4
WOIi2007/Baadpl e 34: PCT/GB2006/003644
[ 8-chl oro-2-di fl uoromnet hoxy- 3- (4- met hanesul f onyl benzyl
. )-4 nmethylquinolin-5-yloxy]acetic acid 71 WO. .
2007/ 036743 PCT/GBZOO6/OO*644 Cl-NO F O OxOH |
C=i =O Preparation 34a: O -F.
2- (4- nethanesulfonylben‘ hlobutyrlc aci d
S-tert butyl ester 5 A 370 of 3-oxot hi obutyric -
acid S-tent-butyl ester (9 in 1, 2- d|nethoxyethane
(10 m -) was added tog;é; uspensi on of sodi um
hydride (60 % in oil , 2-di met hoxyet hane
(100 .m -) at -20 C. The mi xtupeswas warmed to.0 C for
10 mnutes and then a sol utionl of
1- br omonet hyl - 4-'met hanesul f onyl benzene (12.9 g) in

1, 2: n drgpwi se - over a
S e L R
warned to roon1tenperature over 30 m nutes and then

st i Ak&iGion ot 3- &daihﬁabﬁtﬁﬁﬁaa BlibHButfl 8terk75 BN B-dimERRxBimshd!r €

RS o S @%Sﬁj%cﬁ%%‘?od%% PRl £

se a
aq ub%ﬂ@eﬁlﬁ%@anw r@&tarf 88 fle dhaumixiyraastgymedde. 6 &F fopHy
t hemipowebarmiekbnarsgiaminef phosemeipiandtiznediidyiBénzeHYNSF) WM .

sul { Q-Hiﬁreth'&tl@thé%' NER %.)fv?/é{gﬁdt{eg 'E%gﬁfle R%QS Eerfog g%ermnutesr The

1] RIS g ERATErd t ESamBTcT T 61 50 TiPHRS E1 nefiands
of althidteopaahee fra MEhaured Thet hivibireanes tifattes! with s@urtied daubolny
. Vol ArRanivePdhRridd dolufon (GOMDIAD the Zaslas Beparaldd YR a(; X &%8
8 1. #%ﬁ}t‘?&@% g%h dl%lb)% \%r afd &Dlél)cbl?b]a?f ctréj'mlc j;gal_sbe%wge ggedsozﬂ)
. 7 8539(‘95‘““31 suffatg. The FﬂVenmaSI?mO\Pﬁ ensier wticed pr@adore and )
15{\; (Rrimdaliodroptnd rdaied Ky ey ambauatagréﬁ}wﬁbmrges éihtfn@ wﬂe ?e g zy
rr?ixtﬂ?é%f %&g)tr ﬂ'{ghcggn %Prsaceta% 1: E] Eo ‘%g VO E‘F av? gtl

1'Ons over
g stﬁpméﬂmdéﬁﬁ%tlon of 3-ani no- 4- chl orophenol (0.5 g)
and '2- (4- nethanesuifonylbenzyl) 3- oxot hi obutyric acid

S VANMFREDED: 76, ) 2269, 3H) shos s diyBLbe%Y §h BaANS.a610

2q™ X ,1H)740(dJ 8.5 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H).

Preparation 34b: N- (2 chloro-s-hydroxyphenyl) -2-(4- methanesulfony!benzyl)-a ~OX0~
- butyramide

25 Silver trifluoroacetate (1.3 g) was added in two portions over 20 minutes to a stirred
solution of 3-amino#4-chloropheno! (0.6 @) and 2-(4-methanesulfonylbenzyi)-3-
oxothiobuiyric acid S-tert;butyl ester (0.8 g) in 1,2-dimethoxyethane (10 mL) at room '
temperature. The mixture was sti‘rred at room temperature for 15 hours and then
filtered through hyfio, washing with 1,2-dimethoxyethane. The solvent was removed

30 under reduced pressure and purification of the residue by column chromatography on-
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tenperature. The mixture was stirred at room
tenperature for 15 hours and then filtered through

WHRIiA36%ashi ng with 1, 2-di met hoxyet hane.. The $6TTHERA006/003644

1§

was renoved 30 under reduced pressure and purification
of the residue by colum chromatography on 72 WO _
2007367 d@inP G £BBALHH dDAGddethaicland aihyg edetatef1Ottd &g by .
Wit foidindY e HHEcdR omdgghaalggsac_ aiie, g, ethyl acetate
(1:0 to 0:1 by vgl ume) gave title conpound as a pale
peach solid, 0.75 g. Ms: ESI .(+ve) (Method B):- 396 .
( M+Mp*ES| RevelMeihonB) 89eeM2H)7, Retantion theR7opiar at i on 34c: = .
§-chl or 0- 5- hydr oxy- 3- (4- et hanesul fonyl benzyl ) - 4- et hy

| -1.H . . auinglin-2-one A fi re of : o )
Lt L G e T L
| ) - inPliy2-208 but yr ami'de (0.25 g). and net hanesul fonic
acid (1.1 g) was heated at 100 C for 10 minutes. The
m X m 1r n ured. ipnto a -
saté#“i@ééé5**2@%2‘%@?@%%@F%W'%j?*"‘é%*ﬁ?ﬂ%?ﬁfg RS dh° o)
hePYBEA] (028 opand meffiapestifonifasid bl glees bepted at pgp °Clor10 - = =~
fi Irhabé;.ﬁhe mwoalﬂd’r@ded\jo&%mﬁﬁératwﬁ%n@ﬁduﬁ;g i;té&i: aefttf?n%di I
ti tdfeSiRTRRMA Y Ruf 2Btk '&f.-mg slifhg pPachitat@wasicandd
E]SInby(ﬂ?irl\éﬁ%b&? t(& §i§1 v%méa%f dg::z o al;ll)ord’titlg g:}m%%nld%gatpglggi-n%@g_
[ 8-%91d, 620 ¢3- (4- net hanesul f onyl benzyl ) - 4- net hyl - 2- ox0- 1

15 2 di hydroquinolin-5-yloxy]acetic acid methyl “est e-r'_ '

2

20 A.m Xt ur.e, .o . ) : )
o v eSO ydhone: 7o et PsRIsS P BRI enzy 1 ) - 4- et hy -
| -1 H-quinolin-2- one (0.20 g), NN-dinethyifornamde -
E) 4.F('}e;i§ke)tior_1mtﬁ&ﬁlbh@(ﬁ-ﬂfebﬁﬁ&hﬁnﬁlge‘ngg)gg%)etﬁﬂ@-oxo-g,_2—' d )

r Qp . : r . was stirred a
rogclrﬁrzmﬁ)(tg'go 's"lleoﬁ'gsﬁllro ]%%Jrcg}l(lhﬂggj&%ﬁe he ni xtg ure was diluted.
ith water (20 nL) and the pH adjusted to 4 by the .
addi ixore 2 5—0éroglI‘@%b:@l-a-t:éjcmg;:?ﬁmdnﬂbenfhm_-mgw1Hi-qn§/gwp:iﬁné27
P &nb R.307d), 9y, NBine il nﬁ%ﬁ 41! dolebAlnh f’el?bd’i\ (@1'g) 4 :
by .col umm. chr omat ogr on silrca ge el utl ng th a
i BRegep 56l BRRS PIFDA

20 was g g p temperpiyiedor1Hiopy. ¢ o

1: Trhipynixune waeedilutedwithf viadar ROtmlt) laad the pip edjustbdds 4 By vl addition
0]

255 0lok Glaciat Beelidadih. TROresumniMRcibifakdGlad)colicRted byPftrtisn ag rified

30

35

3. 1-1 3. 70 .S 4. S, 2H)., 4.95 (s,

2P oS crelonedey o 185 oo i s S

8. gnipthyl acqtpte (10 tgdy1 by volume) to afford titie compound as a white solid, ‘
- 0144

'H NMR (CDCls): 8 2.85 (s, 3H), 3.15 (s, 3H), 3.70 (s, 3H), 4.20 (s, 2H), 4.95 (s, 2H), ‘
6.80 (d, J = 8.9 Hz, TH), 7.45 (d, J = 8.9 Hz, 2H), 7.55 (d, J = 8.9 Hz, 1H), 7.80 (d,J *

= 8.9 Hz, 2H), 10.70 (br s, 1H).

Preparation 34e: [S-Ghloro_-z-diﬂuoromethoxy-s-(4-methaneSquonylbenzyl)-4-
methylquinolin-5-yloxylacetic acid methyl ester . '
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= 8.9 Hz, 2H), 10.70 (br s, 1 H). Preparation 34e:

[ 8- chl oro-2-di fl uor omet hoxy- 3- (4- net hanesul f onyl benzyl
WP-2007/@8748et hyl qui nol i n-5-yl oxy] aceti c aci d nmePEJIGB2006/003644

ester . 73 WD 2007/ 036743 PCT/ GB2006/ 003644 A stirred

m xture of

[ 8~ AlstiroadaniBurg 4f [Hehlhaamqs-uieﬁwemblﬁmyﬂeyﬂzm Amemi-Dyke-B2-0x0- 1

dﬂydvaﬁqrnam dﬂ%@aﬁbﬁ??&& QM ééiéi—g b fad Nﬂldm?e}t@)ﬂ!)rm? *ds fs0

. .1
c ar B‘g%%{dém e 0“%8? @ﬁl"’%‘m{" dogfo € a@ﬁ &hep hen
chl d?lmri!fmpmpﬂ)m wessbebhieishrbugh tisssbiution foLaphnitiéss The flask

tSE |e Whd ééalle? Bd tﬁ@re&%lﬁHétnﬁ;ﬁur? Thaeeh A tem {;&% reeftgt@r] S?Sn @ﬁ%
ul ti u y,

50 mdA e shallR T SRR e hes el

ex c@ﬁaR?fﬁtW@?ef rpm@mﬁwvawamg hatesginggrecipitatevapor at e

andedlibed B Firditd, Whshod @ith witdh Bnd k€ o artdid Qd ®fbdrdRga

pre I et collected by filtration, washed with-
Mr“Bashlgj lgl?éll\@d to afford title conpound as a white

Qolud 0.15 g. to 'H NVR (DVSO-d6): 8 2.90 (s, 3H),
3. 201 iR ([BI0-dS: a8od (8, 3HR )20 (385 3.06 (s, FHy) 4.3835 31, (6300 (s,

2 1, 4

H)QH) 7@%(&9 8%"—‘6 1.307?45'%?,# S?Hz %r? ?gﬁfz(ﬁﬁr ilﬂbrgtf/é .%I |
(+v'é‘§ thod B): 400 (MtH)*, Retentlontlme40mn
15 PE:ESh(+at)i(aeth3Ns): 400 (M+H)*, Retention time 4.0 min. S
-'158 chl or o-.2- dlfluoronethoxy 3- (4- met hanesul f onyl benzyl .
' ui nal i n- 5- acetic acid.-A solution of
[8 Pcrﬁ‘i’aé?t'BX%qd? Fh!‘ﬁfﬁleéiﬁ’ﬁ @%ﬁ(ﬁfﬂﬁ%ﬁmﬂ@g\(ﬁep%;ﬁ benzyl
) = 4meXayiquisplima-dexylacdtic peid - yI oxy] acetic aci-d nmethyl ester
. (0.14 g), methanol (5.0 niL), saturated aqueous

ot AR R B0 Shen b B bt S (O o
20rh emgmioyinolintfeylagieentic arid metbyl asigri t4a), mehahok§.0ntid saturated
addiqli¢cns lithitrh hgdré@GdeablumMgd.b ML @a@ﬂ@ 4rhne waBkthan & room n
) re Wﬁeﬂjatﬁg %?55 ﬁlﬁgtg% elqe FH gﬁ@éjsro@n?r* wa% adjugtééj tO%st 318 WIPCW

precipitate

watOéQ'a% gestie P%ﬂfldéhed?quﬁna' rewe@ quege@@ﬁ%rewrea@ea :
whirésaltisgpredpitte hais gollebtbd BiNRa(dBMEEha®Nth Vit alddres to adodd,

25'3 %ﬁe&o%po@@asa@hﬁ@scﬁiémgﬁ?] _ 838 |(_|§ gll:l)l) g gg ES ﬂ _

8.6 Hz, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.90 (t, J =
' 72 "WpIMRIDMPO-d6): 5 2.90 (s, 3H), 8.16 (s, 3H), 4.30 (s, 2H), 4.35 (5, 2H), 6.80 (d, J

=8.6 Hz, 1H), 7.40 (d, J = 80Hz,2H),775(d J=8.6Hz, 1H) 7.85 (4, J = 8.0 Hz,
 2H),7.90 (t, =72 Hz, TH).
30 MS:ESI (+ve) (Method A): 486 (M+H)*, Retention time 10.9 min.
MS: ESI (+ve) (Method B): 486 (M+H)*, Retention time 3.7 min.

Example 35: [8-chIoro-3-(2-chloro-4-methahesu[fonylbenzyl)-d—diﬂuoro-

methoxy-2-methyiquinolin-5-yloxylacetic acid -
35 '
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30 Ms: ESI (+ve) (Method A): 486 (M+H)*, Retention

time 10.9 mn. M ESI (+ve) (Method B): 486 (M+H)*,
WRSLEABITEA tinme 3.7 mn. Exanple 35: - PCT/GB2006/003644

[ 8-chl oro- 3-(2-chl or o- 4- et hanesul f onyl benzyl )-4-diflu

or o- met hoxy- 2- et hyl qui nol i n-5-yl oxy] acetic acid 35

74 WD 2007/ 036743 PCT/ @B2006/ 003646 ad OOyF A OH F

Preparati on 35a: (4-c g pérénoxy) acetic acid

met hyl ester 5 A m'xt r ® 3- ni t rophenol (25

g9), N, N-dinethylform m), potassium -

carbonate (60 g) and i octaci d met hyl ester

(15.5 m-) was stirre at oomterrperaturefor 2.5

hours. The m xture sopart tioned between et hyl : ‘

acetate and water and the aqueous phase extracted with .

ethyl acetate. The conbined extracts were dried over

sodPERAaleN P2a: E-cliir-3-RlroRsNxAetie aqibvet estefer 10

reduced pressure. The residue was washed w th diethyl

§t hﬁ?na&d?e SalRlofb.d- hlttrcléoﬁeno‘?%ggc, / h@ %‘";ﬁ (E@H)ﬂg 7320 '

‘ ( d dpot%ssmm §£r80na§ (60 Wnd Ero e{;c 34:5! n(qy‘yl estey (15.54nlg) wag stired
H) , at7ootBerfipkratire for 8.5okiz,, Th& rrha;ture dids dartidqred ttivesn Ginb:

(3- waa&%&waeimmnéa&xb%@at@cte&w éﬁ?ﬁéaé{atee‘fﬁeer A. :
sol uti.on enox%%a etic acid

ot SRR Blrpbe 8 0oy oo SRR S0 ¥ S (et o
18 n'ies%ttcat# regsiire} Therfegidue e washeshwith di iﬁﬂ\lvtﬁhaﬂtq afordi®¥8 g) and
vat @fnpoutid aé 4 Afitedotig, 3. room't'enperature. The resul ting
m Xxture was heated in an ultrasoni'c bath at 60 C for. 4
hours.- The mxture was basified by the addition of. .
sodll"d\'?‘{IR (OREhY BR88 &: B4 ¥ hiE2txdt: Wa{@*i éd 30 8.8 Hat 1)l 7.40 (dd,
acelag.eHz, iRg 7aeduaed extmact s were washed with 1.0 M
1fqueous hydrochloric acid and the pH of the conbi ned
aqueous phases were adjusted to 7-8 by the addition’

of RERFAIM FrPUPETINg- Cmﬂwh?%ﬂm%'dme@m $iate 25 was

collected by filtration and dried to afford title

[ OWM% of Mcrﬂ)ro-.? H’cr%néxgm d8a r 2 mef | E_(?Cgqué gyin rﬁg‘c@gml |
QMSL) wgs}_%dg % ‘Ev a rglgd.ureé)? Bonﬁé_!b) g)ﬁq)momy lo an (33 g).ang wgter

‘ 2q_|z (4@|-Q)L a3gorPlempereits. dhe 88ding mixiure was heated in an ultrasonic
2- (bathGREICIord-HaBres TR @sikilrE QBY bRRETRY e RBXPEbYiH C- aci d

et W&roﬁ@eta% then extracted with eihyl acetate. The combined exiracis were washed
with 1.0 M aqueous hydrochloric acid and the pH of the combined aqueous phases

‘were adjusted to 7-8 by the addition of sodium hydroxide. The resulting prempltate
25  was collécted by ﬂltratlon and dried to afford title cémpound, 14 g.

H NMR (DMSO-d6): 5 3.70 (s, 3H), 4.60 (s, 2H), 5.35 (br s, 2H), 6.10 (dd, J = 3.0,
8.8 Hz, 1H), 6.35 (d, J = 3.0 Hz, 1H), 7.05 (d, J = 8.8 Hz, 1H).

30  Preparation 35¢c: 2-(2-chloro-4-methanesulfonyibenzyl)-3-oxobutytic acid ethyl ester

75



75 WD 2007/ 036743 PCT/ GB2006/ 003644 The title

conpound was prepared by the nethod of Preparation 34a
WOi08i036743br ononet hyl - 2- chl or 0- 4- net hanesul f onPCTEGB8HE003644

and 3-oxobutyric acid ethyl ester. 1H NVR (CDCl3): 8

1.25 (t, J =7.1 Hz, 3H), 2.30 (s, 3H, 3.05 (s, .3H,

3. 29h8tite@onpound wradiBnared.b e (ithod 8f Rrefaration Saiskig j- 1 H) |-

? 1Qroﬂ1031'éthglf§lch%w-4 mZthélgs&fgn_)ﬂbénzemBar% d'gmblﬁyrlwacid Zthﬁ Eﬁter

Preparati on 35d:
[ 8- GthNWYRACBCI2S t2d (b1 6 74-HreSHhanhams(sl H8dsHs rszzy BR&340gh Ny

l5- 429%99&@6 J b, H%rﬁhqﬂll)n@'ld £‘255(n¥ bOXYERREILE. 2‘%&' fh, 775
a%l 'ﬁ"éél%@tﬁ o?"@p’h%'ir{gx&f)%%’g% iTH)- aci d net hyl . est er

(O 85 g), 2-(2-chloro-
4- metpaarneba: W&HIJP@@@Jh)oT@AI aétﬂwswo Oﬁbeﬁ%ﬂl)@ Rtk ofst £

: '130‘1‘"@%(@"@'"%&%@ eﬁ‘ﬁ%ﬁﬂ‘é‘? ?i "was cocg)I e\olvafoh(rego?nd &

‘Penperature, diluted with water and extracted with ‘
et hitmbasebias-amind-Aenicropizheghcdtl a8 MeMleste@BE gﬁﬁi(ae&aloro-

ovey, m%gﬁlﬁﬁﬂ‘o\‘lgﬂmélélﬂf xgbm}g a%@&hﬂgétgrggtl * gg quw&l‘éngpffnn

reduced

chr 185}%1'?93*%4@*&?9 °|Ccfa' Qg’@PrstU‘ea'f'Wfﬁ Was ggolep tp room

C ompmperature(diBied gith Wdfer abbBbxtradtuith(difigt dnxat&teBThe cﬂaﬁﬁmed .
1 '\/Hs&racts ﬁ@r& @thd' o%} n‘ialgﬂ&lu?h shifdld Bhd thcf%lv@ﬁt‘? @EF? ’

[8 ro-3-(2- or o- 4- met hanes

or &F%%SH*’M“E " ’%t”ﬁix’?%[ﬁ%|°P'Hm%°‘§7‘|’r662%f%é9" g ca@?'ao afford
- meti¥gcorepnuad, 08501 xt ure of _
. [8-chl oro-3-(2-chl oro-4- nethanesulfonylbenzyl) 2 met hy

: dj hy yi.n yj.acetic acid
ms:lmg)%l ‘EtB"‘%é} ‘%E‘%N) Q‘IS eH’b‘N@‘F% mide (15 ),
2ot assi um carbonate (0.58 g) and acetic acid

chl Premetitibh 862t BRFAIbIY-(2@RI061- rﬁé%aﬁesuﬂ'&r}ylb\éﬁz%l)-ﬁ-ﬁiﬂﬁdr&ﬁ’et@xyj0

C fé:’ﬁ]et e%ﬁgmﬁc'%loxga eti é&HEtﬁ \g@té diluted wth wat er.

" extract aceta e and t he combi ned
. extracts. were dri ed over sodiumsulfate and then the
s ol Areinturercg [Beohiech-34@d Bliororderdetinpesyroras ndyB-2-mityi-£-bxoa 4-on -

253f oﬁ@@roﬁbﬁ‘rﬁahrdb@loﬂ cetfd 258 WW eQ@F @@Q%}f,’ E[l@ﬁml&hﬁﬂ érﬁ:'ln{«#] #5
| Ui ’%Gm“g}’ '@f[a ¢ exane an ,
Sodtkie Epumogsiencly &tﬁ%) et aoies lopogfyssemeiy! estes {0
I\/B_m'-EBFS gyt 70 (B foh tthoB)s: THe3uixtinviwal diluteRatite whieon Exttabtee
4. Qv:tl‘fbﬂﬁyl addlate. Eﬁcﬁtﬁ@éombln@@ eﬁ%f:ts were dried over sodlum sulfate and

[Str%lﬂl ;é” CL net hanes %?@4 diflu

r el tt iy rﬂ('e?hov? un er Jledrlljg J | pressure %&{j)ﬁ ﬁ%‘e(? P18¥

30 column chromatography on smca gel, elutmg wnth a mixiure of cyclohexane and sthyl
acetate (7.3 by volume) gave title compound, 0.37 g. '

MS: ESI (+ve) (Method B): 534 (M+H)*, Retention time 4.0 min,

35  Preparation 35f; [8-chloro-3-(2-ch10ro-4wmethanesuIfonylbenzyl)~4-diﬂuoromethoxy-2-
methylquinolin-5-yloxylacetic acid :
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76 WD 2007/ 036743 PCT/ GB2006/ 003644 A mi xture of
[ 8chl or o- 3- (2- chl or o- 4- et hanesul f onyl benzyi )-4-di fl uo
WOReTI86%43- 2- net hyl qui nol i n- 5-yl oxy] aceti ¢ aciRCTHEB9)4/003644
ester (0.034 g), nethanol (8.0 nlL), tetrahydrofuran
(8.0 nL), water (5.0 nL) and lithium hydroxide (0.027
g) Viamixigreiof Betiorostt (2 cniomd inetpeesatanyberfzgl)-4- mflnkvmmfathoﬂaa

Z 0 lu ereth@ﬁulH@ﬁ-SWXﬁéJehc%ldeetﬂyf&te? Ms& 4P Hnefl’igno]- 8 rM),
ag e e?r @%ﬁ;ﬁ_‘ N@Er @%&'P@ SP%SM Eyc@md@ éo W @ wag stlrred

mag ﬁtergwu Fﬂ"wataftm fer throdr. Theesolionmeastacidifierwydiak additieyof 1.0M .
sedeqedus RSN Rcid B dxfrkatwin ath;qfaoétsls The éérﬁ&&%d *é)(tracts

re rse nt o
D R S RAS T RNES Snd o Fort BB B3 o
sol P@gssue. Byrifigation of thaesifiyR by PIFBTRIYS yevee-phass HPLG ushg)a '
3. 1brafient oBakd)etomﬂrdeﬁﬁwétSr, gadditie c&n&ﬂnd S a s%hl)w sdid, 9ogd, J
—7 9Hz 1H) 7.00(d, J=8. 7THz, 1H), 7. 15(t, J=15Hz, 1H), 7. 70(d -

Hz, 1 r? 7.80 (d, J = 8.7 Hz, 1.H), .8.05.
1Py, FONMIA TIGSQE: 5255 (5 %58 SHh 965 (5, R HOAEIRF) 62500
( Mt&iyo, Hsz)smd @ 48.18z 18), 318t = IHIA)PIeWdr = 1.9, 8.2 :
[8 g;lﬂgqag Uf_lagq‘qzog%g?gi %2 {4h geﬁ_l anesul f onyl benzyl

ui nol’in cetlcaC|d ‘NO /F HOO
O j M- E%@XP}%QP%N of ( Refenfendimed et tanes ul fom c .

aci d 8-chl oro- 3- (4- et hanesul f onyl benzyi ) -

1§ nESEamHléﬁo‘ f&ioro2- dﬁ*luhme@{ﬂﬂr-@sfi hﬁﬂén&@ulf&ﬁ)ilﬁﬁzyﬁ 4-

8- c'ﬂ%&'?"&u@mﬁyﬁyl&?ﬁ“%m(d4 met hanesul f onyl benzyl ) - 4- et hy' .
I-1H-qU|noI|n2 one (0.67 g),

N-phenyl trifluoronet hanesgl fon| m de (0.63 @), E
pot assi um carbonate 25 ( Ql;ud t et r ahydr of ur an
(10 nL) ‘was heated by mi adiation at 130 C -
for 20 m nutes. The m xtufFe™y filtered and the
filtrate concentr at edxal "reduced pressure. .
Purification of the reS| due b | um chr omat ogr aphy
on silica gel, eluting °with a~wxture of

di chl or onet hane and ethyl acebateo(1:0 to 2:1 by

vol ume) gave title conpound asian off-white solid,
0.64 g. 30 77 WD 2007/036743 PCT/ GB2006/ 003644 =

20  Preparation 36a: triffuoromethanesulfonic acid 8-chIoro-3-(4-methanesulfony!bénzyl)-
© 4-methyl-2-oxo0-1,2-dihydroquinolin-5-yl ester

A mixture.of 8-chloro-5-hydroxy-3-(4-methanesulfonyibenzyi)-4-methyl-1H-quinolin-2- -
_ one (0.67 g), N-phenyliriflioromethanesulfonimide (0.63 g), potassium carbonate '
25  (0.49 g) and teirahydrofuran (10 mL) was heated by microwave irradiation at 130 °C
for 20 minutes. The mixture was filtered and the filtrate concentrated under reduced ™ -
- pressure. Purification of the residue by column chromatography on silica gel, eluting
with a mixture of dichloromethane and ethyl acetate (1:0 to 2:1 by volume) gave title
: compound as an off-white solid, 0.64 g.
30
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"HNWR (DMSO-d6): S 2.55 (s, 3H), 3.15 (s, 3H), 4.25

(s, 2H), 7.30 (d, J = 8.8 Hz, 1H), 7.45 (d, J = 8.3
WRZ0020457437. 80-7.85 (m 3H), 11.35 (br s, 1H). POVBsBESBi/003644

(+ve) (Method 13):510 (MtH)*, Retention tine 3.6 mn.

5 Preparation 36b:

[ 8 GhNYREBSQ-de)e L. bR Ees-))  Briy ship azy ks, 24y, mlmyj =886k0- 1

I A
Do B atla g et <=t

5 o WebiEe e} Gt B L brﬁﬁf%‘&?i‘ztwe)&&mm
nethyl 2- 0x0-1, 2-di hydroqui nolin-5-yl ester (O. 042 g)
3 (P%Biratbﬁ%ﬁﬂ) ‘EB r!ﬁﬁ:tr@é’ kaSrhdtivAn@sid ﬂaenz;\l,»ls)ci%i@@(é%tﬂ'kene

bi s%g’(dgé)ﬁ'hm acedtcfﬁeéﬁy' %gqu adi um (0. 002 g) and

1,71 bls(dlphenylphosplno) ferrocene (0) (0.002 g) in
N, l\hnﬂdtuw&fhylhf)@h&ﬂéﬂegﬁmﬁu@aoﬁi $ihioko-YRAEmARM 8ol )benz_rl) -4-

SRS Sl T 8 bt e D -
1% ol NENBHeRS (WEEMBascdiumapetata Q408 b istibgeaylifoneatetons) um
~ chl paitadiien ©@021) M 13 Rss(SBtety!sHoBTho oS (05 @xtion B) i A N-
chl &iﬁét%oﬁr%‘n‘rge' Bmit thléthd %{)ﬂu@%w&{}é“ﬁéﬂdgﬁ&n g‘cl’éd‘*’? for 15

sul't.at €. (ﬁven
" pr 0IBHPS %‘B'xiﬂ[?rwe\sudﬁlaﬁq "B‘H eES'V' ppiate ppdthig selutis) was Verfad o
¢ hrwilstiggied phyecosammsérliuntenloged solugibrudridrgiurated aqukots stiiume -

5\31; lcsmoqau ébfu%lﬁ%np?ﬁg dﬁé’b%v@lrﬁ%hemuﬁét The &?vemg% r%m ¥a
R i
Retsé‘ﬁ@ gebrplufingwithas raixipriersf dichlasqreathane eyl @6tacstate (1:0f0 1:1by .

. [ 8-vohihey avitdichipsune EEimiSsdid ok ganesul f onyl benzy!
)-4- nmethylquinolin-5-yl]acetic acid nethyl ester 25

The title conpound was prepared by the nmethod of
- 20or YR Fat (rum (Mdoliaed 1 43¢ (e : Aipteptien time 3.0 min. -
3- (4- et hanesul f onyl benzyl ) - 4- net hyl - 2- oxo- 1, 2-di hydro

qu'ﬁéﬂa?aﬂor%dj b@ﬁ&gbc&rﬂﬁ brq &9% YefhdieRlitop Ibewgf ESI
Vﬂﬁ?‘@%&?%msgﬂa o e Kreftiiarniss

[8 chl oro- 2- dlfluordnethoxy 3-(4- nethanesulfonylbenzyl
'+ 25) - 4he RICBYPAUHH BAY brBvars ]I@Qﬁétﬂog o@ﬁr‘eﬁ’arﬁoﬁ Qlléﬂslneﬂa cglﬂoro

)~ 7 Gy RO T e G e o

(O“U%U“ﬁ?f met hanol (2. O m.), saturated aqueous
l'i t hi um hydroxide solution (0.20 ni-) and water (0.40

i r for 2.5 hours and
thenV\@%(% ?%d%;d'ﬁ‘{@ﬂ% en% 'iﬁnﬁg?ﬁle soI ution 78 WD
- 2007/ 036743 PCT/ GB2006/ 003644

Preparation 36d: [8-chloro-2-difluorémethoxy-3-(4-methanesulfonyibenzyl)-4-

methylquinolin-5-yiJacetic acid

A solution of [8-chloro-2-difluoromethoxy-3-(4-methanesulfonylbenzyl)-4-

35 methylquinolin-5-yllacetic acid methy ester {0.030 g), methanol (2.0 mL), saturated
aqueous lithium hydroxide solution (0.20 mL) and water (0.40 mL) waé stirred at
room temperature for 2.5 hours and then at 40 °C for 2 hours. The pH of the solution
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was adjusted to 5 by the addition of glacial acetic

acid and the solvent renoved under reduced pressure.
WPIR80%86748ue was diluted with water and the soPCA/GB2006/003644

collected by filtration, washed with water and

met hanol. and then dried to afford title conpound as a

whi wes arisisted o 8hyQiiebadgitiorbof gldcikivBetic BMBEhdIBY solvBntZeridved S,

3 |'|) und@r éb@uc@&pre&hpe THE rQstu(eﬁvas ditdled with RRelahd ratdbi c%!le%%g

d, b)‘?flltratlgn waﬁq?é Wih Fgr al;ldg:be els]oﬁjér:p‘{nenéing; tpg%drdg com9oty5
(t a%]a“fh't?@‘)'ldzomﬁgl—b MS: ESI (+ve) (Method A): 470 . .
§MH) }, Retention tinme 10.5 min. 10 Ms: ESI (+ve)

('\’E‘mﬁﬂa@;\nsﬂé} D0 B0 02, 0b W B2 35 (T A, 7.36 (o, o :

[8-€ ﬁlocﬁzoﬂ'&r@?q {Hub+ @mww@ (étehyﬂ 0 Biz, (WM?I 8hdd.cbetizyk)
qui ag) 7.90 @ =y esylgcetic acid ci O OF /F OOH 1F 15
" 7 4-f1 nz 3 oxopent anoic -
aci @&eﬁ +%$) é&%hg’d.% t(l(ﬂ-tl-H) ﬁje%npon%ma%l))s in br epar ed by )
9heMﬁeﬁ%éae)dMetm@a+7awaw Sielenlpgiling S5.ming ‘-

br ononet hyl - 4-f | uor obenzene and 3- oxopent anoi ¢ aci d

, 2?.;‘” n rrﬁ:‘ﬁ.l:ﬁ" a_chﬂr%fémﬁ%ﬁyg%gg%&—fIUOPOfFS%I)@F%Bn-g(.

I-U'°"V§’°f§“(° 3.75 (t, J = 7.7 Hz; 4.15 .
(m 2H), 6.95 (m 2H) 7.15 (m2H). -25 Preparatlon
37b cl : : o o

! ol -4- hydroxy-1, 4-di h
fret hyl ester A o
] 9 )acetic acid met hyI
ester (1.0 g), 2-(4 30 ropenzyl) 3- oxopent anoic

acid ethyl ester (2.1(q). aﬁd/polyphosphorlc acid (10

) was heated at 1 «f or F4 hours. The mi xture was

cooled to roomtenperature, diluted with water and
- extracted with ethyl acetate. The conbi ned extracts

we rienaratienB7a R-(WMLUABENAN36F4BeNREIIE GRPE06£HO3644

: 'The titte compound was prepared by the method of Preparation 34a using 1-
20  bromomethyl-4-fluorobenzene and 3-oxopentanaic acid ethyl ester.

H NMR (CDCla): 8 1.00 (t, J = 7.2 Hz, 3H), 1.20 {t, J = 7.2 Hz, 3H), 2.85 (m, 1H),
2,60 (m, 1H), 3.15 (m, 2H), 3.75 (¢, J = 7.7 Hz, 1H), 4.15 (m, 2H), 6.95 (m, 2H), 7.15
7 {(m,2H).

25 '
Preparation 37b: [BTGhIoro-z-ethyl—3—(4~fluprobenzyl)-4-hydro>€y~1 y4-dihydroguinolin-
5-yloxylacetic acid methyl ester |

A mixture of (3-amino-4-chlorophenoxy)acetic acid methyl ester (1.0 g), 2-{4-

30 . fluorobenzyl)-3-oxopentanoic acid ethy] ester (2.1 g) and polyphosphoric acid (10 g)
was heated at 130 °C for 4 hours. The mixture was cooled to room temperatu.re,
diluted with water and extracted with ethyt acetate. The combined extracts were dried
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over magnesium sul fate and the sol vent renoved under
reduced pressure. The residue was purified by colum

WORPGHEPEr aphy on silica gel, eluting wth a ®CT{GH2006/003644

of dichl oronet hane and nethanol (1:0 to 19:1 by
volune) to afford title conpound, 0.25g..5 Ms: ESI
( +vever (ﬂﬂmehmj s@ipte ad@ the GO} l'emowttedﬁr regincedipressuBe. Ghen n.

Pr e paitad W purdiés | by column chromatography on sﬂma gel elutmg with a mixture

8- b I
E{w ﬁ%’r“”"m@et%ﬂea{@ e £t R Tiefiah vighopseine) )

2 of - :
58 chlorg 2- et hyl - 3- (4-f | uor obenzyl ) - 4- hydroxy-1,4-dih

I RSP S OGS T st (02

carbonate (0. 51 g) and acetic acid
chl Prepeatioh 8 BRAIIYY-diffBiothok)- z’sah;nrh)mnmaﬁzbatzylrcpiadunap

70 ﬁt”‘gﬁéeggg"@ﬂ%\?ﬁ“%he m xture was dilfuted with water,

xtra acetate 15 and the conbi ned
xtracts dried over sodiumsulfate and then the
s ol A mixturg @ [Feahiach-2-ethyl8r(4-fliethbeyl) phedeyrig-difdo ditdias on

o x“éi?laéeﬁé" bR 811580 ORI ARR e AR i iobieGdhm
oo H% O%Q @gg"}j ac%ac'ﬁgﬁw?ﬁ@ Omﬁ}ﬂ%ﬁgb(ogf MLh\gqF stirred at

( |\/MQ)°® for fu@ heura. Tommixirenvag dibied with wae efragled wih tayh a@Tate

14 8- kircemiinddl didratey dﬁHE@\J&PQﬁﬂm% B Aridnehdn doerit AREY | )

g o Dby =Bt hAGREN o7 ?S@P%é’n°%@mc&hffﬂ'rﬁfs%%wy|) j

| qwsﬂ'é? 95h-elytinswith dshioromebapegaye tite campaypd. 088ger (0. 060

. g), nethanol (1.5 nL), tetrahydrofuran (1.5 n),

- watygd: _|1('+9e)| ihdd 45&&:@ %ﬁfoﬂﬁﬂngie(-n(})n 01 g) was

stirre oomt ature hour. The mi xture
S -aci d|f| ed by the addition of 1.0 M aqueous

hy direretstior 37d: [&chictp-4-diMdrometheg-2vaitiyls- eltﬂuynbbmﬁ)hahcﬂmand

th@logﬂgga{,m@ extracts dried over magnesium sulfate.

"~ The solvent was renoved under reduced pressure and -

purification of the 30 residue by preparative
r eegolian g @sﬂé1OHFM!UI@sxlwglow@etbﬂﬁéhﬁuombemmummma-| le in

gmtyanylacgm.dtmdﬂ FestP {80 B methaml e Angwe dr@#uraﬁ)g%?r%u

H%C&[@ alltfwﬁ'% §(|dg &%1 a) w&g i)tg'e%_%t roc mp%ratglg f&f
( n1h°'8'i:5he myxtl{@weqﬁzcudgl by the gag:htpp of 130 M aq@opghydrppt)lonc-,acm,gs
( d exthctad RittbethyBacetdte andl tH'd)comMBéd &xBhotd driée pvet MagriesitmA) :
44guh(e1M"“|"ne sol\n,Bﬁ' Evgg‘lrehg\ﬂadtl.l'n@ rél:lgce% pF@sEbre and purification of the

30 residue by preparative reverse-phase HPLC using a gradient of acetonitrite in water

35

gave titfle compound asa yeliow salid, 0.022 g,

"H NMR (CD:OD): 3 1.25 (1, J = 7.6 Hz, 8H), 2.90 (q, J = 7.5 Hz, 2H), 4.85 (s, 2H),
- 4.90 (s, 2H), 6.95-7.00 (m, 3H), 7.10 (m, 2H), 7.15 {t, J = 75 Hz, 1H), 7.75 (d, J=86

Hz, 1H). ' :

MS: ESI (+ve) (Method A): 440 (M-+H)*, Reteniion time 12.6 min.
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80 WD 2007/ 036743 PCT/ GB2006/ 003644 Exanpl e 38:
[ 8- chl oro- 3- (2- chi or o- 4- met hanesul f onyl benzyl ) - 2, 4-
WO 268 439T4qui nol i n-5-yl oxy]acetic acid | \ NN PCTIGB2006/003644
OXCH I / O=S=0 5 - - Preparation 38a:
3- (2-chl or o- 4- met hanesul f onyl benzyl ) pent ane- 2, 4- di one
So dExam[:hB/:IE [a@kauc(rsﬂ-(%mi&om-methﬁeamfcmlbml)aaded

POI LR icSR ofis- ol'ution S.
pent'anewzqﬁ OIHP ﬂ[&%&gggmé, in N,N-di nmet hyl f or mam de
(8.0 m-) at 0-10 C. The 10 resulting mixture was

stirred at 0-10 C for 20 h1nutes and then.a sol ution:

of 1- brononethyl -2-chl g B hanesulfonylbenzene-
(2.0 g) i.n N, N-di met hyl j (3.0 nt) was -added

dropwi se. The resulting was stirred at room .

tenperature. for 5 hours, diluted with water;

and this mxture was eégiécten th ethyl acetate.

The conbi ned extractso € o

saturat ed aqueous 15 sodi um ahlseni de sol ution and then.

dri ed over magnesium sul fate. The sol vent was renoved"~
nder reduced pressure and purification of the residue

col um chromat ography on silica gel, eluting with
a n'?f%’t’ﬁﬁ*@"%‘?a EARporat-weles dapyteppetRaRd-dqe: 4 to -
3:7 by volune) gave title conpound as a white SO|Id

1. ZSchumeerM@(ﬁoE}ﬂn diYRg) c«g@éda@tﬂjpﬂmwég ? o M&d solution of

Ret ent |
LR B Hors0 8 BUP AN mE YR e BRI LERA G Be s -
1Qi rresuliipg gixturrolasrstiBedyt 619 fiios20 reindes ahd thep laysblutipsobt- 25 A

i mrwsdaqeaf | a‘ an@mmtrénéémoﬁmuam QX AR RIN- &mawlfgrmzﬁﬁdayl
est E) ) d?g,ddr Se. resﬁ mixtu s glirred at 1 m erafure, -

4- niEP AEhEER ony?poenz O FERPLREMS s SR Et g Erprraliy
po IfofeyEHoE then dited V(ﬂs m@tegqnd tipixiveearas exiacted @ih eyl or -
3. SchiatdI The cdihisindti extratfstvenasB@DliBovated alidRf it gaes0aE Ur €,

fP“ 's‘d& &Q cMﬁﬁngg séﬂ@tFoﬁ nc?tﬂé’n cﬁ?éﬁ bRE anﬂn ghrtn @%1 Ea‘ehéfl{ne s%ﬁ:@&t g&?

s atrﬁm‘é’ﬁgﬂ"d&h@@'&ﬁg p@ﬁfél'relﬂ'i’i’ E‘FTIfEﬁ"P'E'JI%f eegreityedi c%{'l‘fﬂn dr i ed
ov ehroBBtograghyesisiica gol blirirgenith Tindxige bivethyt aceink: ane nyolobekane

UNQes 1 £ANGRRmBY §98 H&fe%orﬁﬂfém@ Bea wilth solid, 1.2 g.

20 MS: ESI (+ve) (Method B): 303 (M+H)", Retention time 2.9 min-.

Preparation 38b: [8-chloro-3-(2-chloro-4-methanesuifonylbenzyl)-2,4-
dimethylquinolin-5-yloxyjacetic acid methyl ester

25 A mixture of (3-amino-4-chlorophenoxy)acetic acid methyl ester (0.35 g), 3-(2-chloro-
4-methanesuifonylbenzyl}pentane-2,4-dione (0.5 g} and polyphosphoric acid (5.0 g)
was heated at 100 °C for 3.5 hours. The mixture was cooled to room temperaiure,
diluted with water and extracted with ethyl acetate. The combined extracts were

_ washed with water and saturated aqueous sodium chloride solution and dried over

30  magnesium sulfate. The solvent was removed under reduced pressure and the
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WD 2007/ 036743 PCT/ GB2006/ 003644 residue purified by
col umm chromat ography on silica gel, eluting wwth a
Wi 20014036743 et hyl acetate and cycl ohexane (2: 8 ROT/(@BH06/003644
by volune) to afford title conpound as a pale yellow
waxy solid,.0.36 g. 5 Ms: ESI (+ve) (Method B): 482
( M+Fgsidue [Reifiesttyicolnmh bhremBogdaphy on silicRgepaditag iwiia AlkBie of
[ 8- eifliQEatSaiis %8 FRINRNG : sufid &
di n@%ﬁ%ﬁ‘!"%i nc?l%yﬁ%e??%éy%eti Cﬁg%{@g%@ﬁg@g %Dtula%%s of
[ 8- ERT 67 0Y 32 2oUhP87 §- 4- net hanesul f onyl benzyl ) -2, 4-di m
et hyl qui nol i n-5- yl oxy]acetic acid nethyl ester (0.36
g) . MBI ane) (ViedBd BY: le ARG, MM AMRASmA0di um
hydr oxi de solution (4.0 nL) was stirred at room
temperature for 3 hours. The solvent was renoved
undEeEPH IR0 S8 [SrhisgstriZechiarpc-meteangsutfodyiiehayl2es i due
adj dsieegdquinelibsPigxyidastc saiddi tion of formc acid.
Purification by preparative reverse-phase HPLC using a
éS gradj ent. of acetonitrile in water (50 %to 65 % of
18y g2 Reidion fdS-phlerp-P-(gahieso-fimethanesulionyiennag)-2i dietiauinglin-5-
?OI i!lmj(ﬁ;&tié)&ﬁd ethyl esteINR3E SIMBERaHG) (10 RL2and T.0(M aqudbssodund 5
S, hydfdkide sbiufion {4 ' : \
oy e miJadsiba locgFopfpihiyreto Fholas e g
7 7‘663 %mﬁveg Un_!.ifl_' '@F‘chf-i Ereﬁix’e aixd p:va’pH oé@je residue adjusted to 5 by the
7 . T8\ditionget ®nipiacid IRyyiR 2l byl p@pdrat@birevarsh-phdeBHPESLsig ey €)
1% Megriisht dhcotcHitbhe (M 50 sR@16813% bQRyahit R aiflerPoelt e
Exaélﬁ.' Sunil 28,2 bite solid, 0,935 .
[8-C Pare: % (V Lt eghzyl ) -4-di fl uor onmet hoxy- 2- et hyl
qui nolin-5- yloxyjacetic acid 25 CIl \ N/ I - OO
- | F 'O8mAHDRIsends). atolsats, 38R.2.75 (s, 3H), 3.25 (s, 3H), 4.35 (s, 2H), 4.80 (s

. (
2- (A b | ) o3 Nt anol t hyl er, 30
o ShERed B RRETRARE Fud kTS §2HE
2OnHy@ldds &3 aHY 870 fdud af-9HE0t). m) at 0 C was treated
Wi tNIS: ESii-vel) (MeghoifA) 1488 (M)t RBGhtiok dmBoBkmin.and
3-oxopentanoic acid ethyl ester (3.0 g). After
st igri at roomtenperature for 45 mnutes a solution
 of EXgIPRE BB PSR ablasebene A ycsoretary-2-ethylquinolin-S-
1- lylexyleerdiclagid- 4--chl or obenzene (4.3 g) in '
24t et rahydrofuran (100 ni). was added and

ci
Ny, cl
O' >
/J/:o Q\'/F
F
0% ™OH T

Preparation 39a: 2-(4-chlorobenzyl)-3-oxopentanoic acid ethyl ester

30  Asuspension of.potassium tert-butoxide (2.8 g} in anhydrous tetrahydrofuran (400
mL) &t 0 °C was treated with a mixture of tertbutanol (1 .0 mL) and 3-oxopenianoic
acid ethyl ester (3.0 g). After stirring at room temperature for 45 minuies a solution of
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the resulting mxture heated at 70 C for 24 hours. The

m xture was cooled to room tenperature, diluted with
WR007/038M3 t he tetrahydrofuran renoved under r RYTEEBR066/003644

pressure. The residue was extracted with ethyl acetate

and the.conbi ned extracts 5 dried over magnesium

sul fidreneethythentordblmzesoihdan in tetehyiaicran (1 0emLved wadd and .

(F:)L?Wté@!tmg hi@re I‘%ﬁt\e&lhﬁ’o\ﬁ@%r Q&Jﬁdufrsl e5b rhl)(tm%QJaH H&)Ied to room
" AR Aol St 15 e Vol ahetingr o

v oI @f?é§ur€t dheesidiiecvas iexttagted wishgsial mtatmar@ the. combindeRaxtrae®l = .
- 6tV ajied dveitnngtesBln subi®ardidrifie sovehtesHdvediuriderBdftePprBdsiie.

Pr eﬁ’ﬁxf %5{5 ;ﬁgﬁﬂﬁ? %\fcogjmn chrosnatfgra?tw op sﬂcao%el eiEtan “HH‘ ﬁy dro’

qU| leffﬁofsvcl P@Jaw%mth%fea@wd! q%fﬁy‘*l bya/glumae) ta &ffop title

m xtemmund. 468- an no- 4- chl or ophenoxy) acetic acid net hyl

ester (0.53 g), 2-(4- chl or obenzyl ) - 3- oxopentanoic
met hanesul f oni ¢ acid (0.032,

)ﬂ@hé‘gt"ﬁﬂe{e@‘tﬁg‘[’? ébsz?i_(&“g%oa Fefationdtne0 Pigs | ux for 20

hours. The mixture was cooled to roomtenperature and

-t hepgphiiRAtos: m)b%ds M[bﬂ%ifobé 9}15 @ﬂy!w&§§wdﬁwdrg%1ﬁmhn% |

extracted w
aceW§?E“aﬁ8“?W8f@8ﬂ%|ned extracts dried 20 over

magnesi um sul fate. The sol vent was renoved under -
15 chedm mr@ﬁmwh@wneomﬁoxyyae&b Qéi@m@lHﬂ leétérezd 59y, 0. um
c r
" R0 8ol e e o PR R 48,
t o gkepd EP’”PPQ PRmEYRsbaried at@efbswr & hayts: TRShixtgrewey cooled
( Vet ngoeh tBhperat® ad\id-BolventRemeuat umier kiiBRd BreSsurd. Phe rdfidue -

Pr eRardltb Phtndater, extracted with ethy!
(518 chl or o- 3- e racted with e gacet%e?r?duﬁaer(gwgn %t)i‘(xtrfigsdr{eﬁ |

or oben
ui W T?ﬁ“%s'“"sy?“&i%ﬁ]% &lyept ‘gfﬁ rEMoMe! HRHer @dycer preqwae Etnﬂfhee |
corrpgitusduiiad bprapacbomaipgtable ansstitrogh, efutidgvetp amatire of 34e

USId'tﬂnoEo%remah@&r!aw? cetate (9:1 by volume) to afford i d, 0.034
3-(4-chl orobenzyl )-2-eth (y y4 ognga-ﬁrdl'ecopg?qul?l noci ﬁ 5

- oné%acetlc acid nethyl ester. Ms: ESI (+ve)
( MBYSi &' @Yye) (Metimd (Bl (M+HRe Betantion time BAenint. 8 i n.
zf%eparatlon 39d:

i S e e L

%A sol ution of.
[8 chloro 3- (4 chl orobenzyl ) - 4- di f | uor omet hoxy- 2- ethyl_

iR licRoRpdth @i A6t daby 1 ngetﬁseg?haﬂe@%%%(&,ngh]
30hy§ (%ﬁyﬂgbegal)&fet@ﬁ& - d:ﬂg{_d)*oqb{;ggm&wqu @c@tl%gmc}@ejw ester

tenperature for 1 hour The
MS: ESI (+ve) (Method B): 470 (M+H)*, Retention time 4.8 min.

- Preparation 39d: [é-chIoro-3-(4Fchlorobenzyl)-4-difluoromethoxy—E-ethquuinolin-5—
35 yloxy]acetie acid
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sol vent was renoved under reduced pressure and the

residue diluted with water. The 5 pH of the resulting

- WONROUP3eT48as adj usted,to 5 by the additi-on of PEATERA06/003644
di hydr ogenphosphate and extracted with ethyl acetate.

. The conbi ned extracts were dried over nmagnesi um

sul Agplationwiistchierosig-corobaneyividifiowmetioxyrdeeliytmsitolin-5-

pr egixyietic abld Frlefhk Galef (0.01704), tbt%y&r@t%&aﬂ laﬁo Q) RE eBR a%éé{!é

I‘ ev acet.o

i o BERE PIGRE b b R o o S 6 bt 7 o
nﬁf&@ﬁwasoewed gider re@cqwrmme@mg%ye diigted w@swater Tige

S 7pH ofte re@ifing miaPdwisdjustedto & v thdzaddiidd) of shiudd ( S |'|)

4. gghmggﬁﬁ%syh%ﬁé Zl?d xg‘acté%! vygth %th%za'égt hH)cdfn%§5 acfj were

8 4dr’q£l ovey pbagneplum@ul(aée ang the sglvent Fqnov;? qq):ler rwzgcecggssqrw e)

( MePiriticktidy of theGEsidubibirreparded enbrsephdse RELC Girg a@afdllent ckS

ExazgalcRitrfiih water (30 % to 05 % of dif
8- chl or o- 3- aZEr(c (o(r}o 40rrcg g:nrg%blle%)g Ve%ee%o?ff)'fnd Ooqu u
ro- nethoxy-4-nmethyl qui nolin-5-yloxy]acetic acid G

* OANOHINMROIOMSEIED-03-35 (R0= Pmepamata AN(qAGE7.4 Hz, 2H), 4.35 (s, 2H),
2- (RorB] 24 &7 &'%Uhaem’zs Wl 9By Wm@pﬁf@@m oéwhyrm?

aci r" The title ¢
prep%f‘gdje'bélé‘f'ﬁ@h%gtmz{ﬁop Iffze ratl on 34a using 1 25
br oViBrES f+ye)(Rethdd Ar456 Mt Raleetirultieng.k nénz ene and
153 oxot'hi obutyric acid S-tert- butyl ester. 'H NVR.

‘ 1
(C% E’%yleag ﬁlf‘ %( c'fndra %—me?l@%fét’_él_?d&ewl}gf!ﬂ?gro( d d J
=1 . roethexyy m&thvlawpalm-ﬁwlwlapattcwch 1.9 Hz, 1 H. 30 Ms. .
. ESI (-ve) (Method B): 375 (MH)- Retention time 3.7
min. - 84 WD 2007/ 036743 EBCT/ GB2006/ 003644  Pr epar ati on
40b: N-(2- chl oro- 5- hydr oxypRenyl ) -2- (2-chl oro-4
met hanesul f onyl benzyl ) ox‘outYr am de

1

20
| Preparation 40 2-(2-chIoro-4-methéngsulfonylbenzyl)-fi-oxothi'obutyric acid S-tert-
buty ester

' The tifle compound was prepared by the method of Preparation 34a using 1-
25  bromomethyl-2-chioro-4-methanesulfonylbenzene and 3-oxothiobutyric acid S-tert-
butyl ester.

'H NMR (CDCla): 8 1.45 (s, 9H), 1.75 (s, 3H), 3.10 (s, 3H), 3.8b (s, 2H), 7.40(d, J = -

- 81 Hz, 1H), 7.75 (dd, J=1.9, 8.1 Hz, 1H), 7.95 (d, J = 1.9 Hz, 1H).
30  MS: ESI (-ve) (Method B): 375 (M-H)', Retention time 3.7 min.

84



5 The title conpound was prepared by the nethod of
Preparation 34b using 3-am no-4 chl orophenol and

WO 2007/BAT48r 0- 4- met hanesul f onyl benzyl ) - 3- oxot hi F6T{GBI006/003644
acid S=tert- butyl ester. MS: ESI (+ve) (Method B):
430 (MtH) +, Retention tinme 2.97 m'n 10 Preparation-
40c:

8- Z lwkexpa@ﬁoa -402: N;@lcafog, ﬁyﬂﬁkm}@§-_ﬂl—1éé-é}{w& IQenzyl ) - 5- gydr 0X
y- ne The title conpound was
pr eﬁﬁgﬁé@éhﬁonﬁ%ﬁﬁ U#?f‘oé”t’b?r%ﬁgepar ation 34c using N (2- -
cshl aih@tfused;mm:um(wwémrehb?mé&emh& errme;féreﬂra{ $BREHYS Eﬂmwb.

enzmam&,e&? %cﬁﬂ}f zﬁget an'é's@‘%slbglgvggo cglz:objlt?mc %05 3- &?‘

b“fyf%*frd J=8. 2Hz, 1H), 7. 45(d, J=8. 8Hz, 1H), 7. 75(dd, J=

9 e Hz, 1H),  8.00(d, J=1. 9Hz. 1H), 10. 50( brs. 1H) . 20
- Me: ME%SI (W\'ﬁ)e(lﬂeh%%ﬁ% mH)*%nﬁ%He ag7ahENtion time:

Bl

Prepar ation
8- chl oro 3-(2-chl oro- 4 met hanesul f onyl benzyl) 4- met hyl"_ '

| - 2PigRasaiipn 20c: gichigrd 3@ alprotimeti@ngsuifonylbeneg)-§-tydamny-d-methyl-

met fyhuissit-2on5 The title conpound was prepar ed by the
nmet hod of Preparation 34d using 8-chl oro- 3- =
(2- chl or o- 4- nmet hanesul f onyl benzyl ) - 5- hydr oxy- 4- nethyl
1 HhgdiheamPRUNEL WS @repared ke NEIVBY BeparatonBagasing{2- 3H) |-

13. 2(5110((55 hﬁihﬁxypthyT)@ (Q%hlor%ld)metlﬁna@tlf&r@lber%bﬁ 8-obbB@rafie.
2H) 6,80 (d," J = RO CRCHE R

1 H, 75 30 (dd, -J = 1.9,
H#WH (P&’W“d% 5(?555(@1 3“2} 3:25 {s, @"')Hi15 (& 3H),, 66600, 75 § Biriz s,
1 HH), M. (d,BS! 8.4 H ah), (b idhod aB)—:z 547 £\ ) '= 1. d?eta@ﬁtﬂ-g, ,

ti r@oo’%d‘h 1§z ﬁ’HﬁRé‘B@{b’rQq

- 4- e hanesul fonyl benzyl)-2-diflu

Z%SﬂgtE%b(iye ("ilew@t'?ﬁ;ﬁﬁd}“ﬁﬂf Frtegliop igR yTi&iet i ¢ aci d

met hyl ester 35 85 WO 2007/036743 PCT/ GB2006/ 003644

Theprédatdiign fﬁl@rf@-%HBr@ 3%-%%@%&%%&%&19&1z{ﬁFmgﬁ’.yl- Loxo-1,2-

o (B PR St b PBEnzy ) - 4- ot hy - 2 oxo- 1,

2 dlhydrqu|noI|n 5- yloxy]acetic acid nethyl ester. 5

25'4\1/5 ‘ThEfRle coréiind (& brbesedBy theadnda i Pheparatis BAIising 8- cHoRSes
[ 5 e 3?[??’?3';39‘?# Qerlf Sy ety EAHBRINAPE: 2- i £1

“or onet hoxy-4- nmet hyi qui nol i h-5-yl axy] acetic acid
'H NMR (DMSO-dB): 5 2.60, (s, 3H), 3.25 (s, 3H), 8.70 (s, 3H), 4.20 (s, 2H), 4.95 (s,

2H), 6.80 (d, J = 8.9 Hz, 1H), 7.15 (d, J = 8.2 Hz, 1H), 7.60 (d, J = 8.8 Hz, 1H), 7.75

30 (ad, J=1.9, 8.2 Hz, TH), 8.05 (d, J = 1.9 Hz, 1H), 10.75 (br s, TH).

35

MS: ESI (+ve) (Method B): 484 (M+H)”, Retention time 3.4 min.

Preparatlon 40e: [8-chloro-3-(2-chioro- 4-methanesulfonylbenzyl)—2 -difluoromethoxy-
4-methylquinolin-5-yloxylacetic acid methyl ester
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10 A solution of
[ 8- chl oro- 3- (2-chl oro- 4- net hanesul f onyl benzyl )-2-diflu
- WO WNE3aGRY - 4- net hyl qui nol i n-5-yl oxy] aceti ¢ adiCGI/GB2006/003644
nmet hyl ester (0.50 g), nethanol (10 rL), saturated
aqueous |ithium hydroxide solution (0.5 m-) and. water
(1. Jheriitle corprourd was ebaged by e @ethod pf Begaetios 34e Tiiag [8-chloro-
rret BaneiorMafel-BREURSyIEHERY4-REFLE R, Pé%@?&&@.@ﬂp& the pH
A 5%%9 e a]déysted to 4 by the addition
&I )g’ﬂacgce ﬁ'eg'g g

The resulting precipitate 15 was
coI l ected by filtration, washed with water, methanol
and mdt ESiipye) (®fethod B): esui(mhsametaménﬁmet@ Akford title
conmpound as a white solid, O 15 g. 1H NWR (DI\/BOd6)" 5
2.85 gs,;SHQJ-, 3.25 (s, 3H), 4.30 (s, 2H), 4.35 (s,

21- ﬁe’ argt_togd f( [g-’chlgro-s-(zchloro 4—methanesulfonylbenzyl) 2- dlfluoromethoxy-4-
=8. &bmyiquﬁa)oziﬂs-g&(mdm&cmm 1H),7.70(dd, J=1.8,8.4
Hz, 1H), 7. 75(d, J=8.6 20

1H). Ms: ES

J=72Hz, 1H) ,
Iﬁvé@'rwﬁé eip-3- (%%Ofemm}ham%&nﬂpﬂww giflypeompthon-4ri . -
NE: mggqul.(nelu‘eg-yl()mﬁ&dlc@mthﬁlwe((MSHQY‘ meiRadot (10 mb) shtiated
3 Oadiiebls Iltﬁm&rmb£X|ée1solutlon (0.5 mL) and water (1.0 mL) was stirred at 40°C

|5 08 RO Bl b ol T Lo et and g s bt "°

Pr efgaifugadiypteditp 44y the addition of glacial acetic acid. The resulting precipitate .
18- ( asveldoRd B Rhkdion WabiRazith WA haigoPark-fbigEher, 33d Bén VO
2007 8RR T HR00L 0RO, oseg U RVPIdE (606

T7 oM 8& to a stirred
‘'sol ution of hept ane- 3, 5 dlone (0.54 ) in

- N, NHNMRE(DIMBIOF dBy:beresd s, 3(1% 325 (8, 3H)od. 30)s,10H) G. 35T(Q@H), 6.80 (d, J
T eS-Ué EHE‘QHF%:F)PJ §= %?f’iH)r b e8ha8l O e Ba%d R, A% @ UL ES

Q)r o‘?‘ﬁaﬁ@tﬁ%@d‘r@tﬂ‘?aﬁ'gs%?ff(ﬂn&?b%ﬁééﬁb (1.2°g) in

N, Ni8}iESkEe) (Mahodery 8be (-2H)0 Relehtion imaas7 adided dr opwi se.

Thaus e8H k) Rl 48 (R, FhlchioRina ohfiem Lenper at ur e

for 18 hours, diluted wat er and extracted with
.-ethyl acetate. The corrbl ned extracts were washed with

watExampied1-d&chior-2étdisthybd(fsmetbatieanifophibenzytiquisdintd: i on
2;:ndidkijabelic agiger  magnesi um sul fate. The sol vent was
~removed under reduced pressure and purification of

t he residue by col um chrorrat ogr aphy on Si I ica gel,

el ut| ng wwth a

_ Preparation 41a: 4-(4-methanesulfonylbenzyljheptane-3,5-dione
30 '
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10 m xture of ethyl acetate and cycl ohexane (1:4 by
vol une) gave title ¢ onmpound as a . white solid, 0.61

' WE 20036 13 (+ve) (Method B): 297 (MrH)*, Ret eriGTgAB2006/003644

tlma30and3 mn. 15 Preparation 41 b:
[8 chl oro- 2, 4-di et hyl - 3- (4- met hanesul f onyl benzyl ) qui no.
| i'nSgdiugy hysieiga 084 in oll 847 d) wastadgad pediprwiseAo arsticted selutoh of

g 8 aamm -36-AHeq0 SPRBRONN) dfhySmamicE (4@ 0-864CE The
s e o S0 P 0ginieg e U Tanc
poI WWB@% ﬁrr@t@em f(nslbwgqe (120) iR ﬁ@athr!@rrmml gooLy
Bor was dmbdled SropWiste THE rsduliihg miAse Waakiest dt ofmAshPerature for 18
t e”ﬁ&frﬁtgi‘gﬁe@l it L\/%%F Sde \g%atc{éd‘gﬂﬁ 5tF1¥I Q&({jatg )ﬂ]é &%&%@d %tnlags L
%{8 (8GR el o8 GRHTHIEd SaIoq OB A seiisa and crcd
re d ocse thagnesis's Buliate. Theesolverd &rta@lmmovmisun@an redimmd)rdssur@@{du m
chr am&aﬁaas &rmeéme§1, !:dt&ﬁh &J.Pdmat %m}é\é eﬁmﬁB hure
i.chl urre) :
P@&%% oyl % ?ﬂfxa"e E> Ws'e t"@g%mews)as a.
(I\/EW%@@OIB)GGHQG (I\/H—|)* Retentl on tine 4.1 mn.
Preparation 41 c:

| R0y G RHRAR A gy vl no

[8 chl or o- 2, 4-di et hyl - 3- (4- net hanesul f onyl benzyl ) qui no -

15 nprépa;duouyinamemlom-z BGetyHERE-hghaRsiRhy Az B uidlin-5-
- methaog éeﬂééc"g grwifé nd 1.0 M aqueous sodi um hydroxi de

' solutlon

Was stirred at roomtenperature for
5 hours. The pH of the solution 35 was adjusted to 5 -
by A mixtugedd (3-arane-bEhidrephamaxy)adsticl addvdethin estarqd.9%4)t 4-4enoved

NGRS BAGRER A BDBAE 58S olaa Pl BBl ABsh e

2 BB G i T mrcoego s FONPERI o 1 n

watdiuteq with water andextrastest withretjwiricetateothefcpbiledpatraststvicrd dried
c Orguenasuntsupat ndted édﬁ)éht?rélhév@d ufieFrddhsted ¢ .Jé%sw?‘rhe '
ug% Iﬁlfl%d lé/gzoli.l}nn c ongatc}gr%ohﬁgh s:%)gél %utgug wglfhé madur.e

?f qilﬁhlorgpathang arldgntftganolgpg 5:0.5 bugolt(nge) togfprd tie %’lp@@d 2H),

256 @206,

J=8. 7THz, 1H), 7. 30(d, J=8. 5Hz, 2H), 7. 75(d, J=8. 7THz, 1H), 7. 85
ve) (Method A): 462

| E ME,SP(E'Z@? @Fﬁﬁ%ﬁ)?‘{? W%* éetﬁqtlﬁn timeyd. Bl e 42:

8- chl or o- 3- (4-chl orobenzyl ) -2, 4-di net hyl -5- (1
H PRipaddH 41818-MidrSiH Idflalfazh-iyfiﬁe(ﬂf-me’thanesuIfonylbenzyl)qunno!|n~5-

30  vyioxylacetic acid

35

A mixture of [8-chloro-2,4-d iethyl-3-(4—m ethanesulfonylbenzyl)quinolin-5-yioxylacetic
'a‘cid methyl ester (0.20 g), methanol (4.0 mL) and 1.0 M aqueous sodium hydroxide
solution (2.0 mL) was stirred at room temperature for 5 hours. The pH of the solution
was adjusted to 5 by the addition of formic acid and the solvent removed under
reduced pressure. Purification of the residue by preparative reverse-phase HPLC
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ci  NN~-- 15 HPreparation 42a:

8- chl or o- 3- (4-chl or obenzyl ) - 2, 4- di net hyi qui nol i ne-5-ca
WOR8RI/36743e A mixture of trifluoronethanesul f oICd/GRI0H6/003644

8-chl oro- 3- (4- chlorobenzyl) 2, 4-di net hyl -

qui nol.in-5-yl ester (0.29 , zinc cyanide (0.036 g),

t et UERY 8 pragipp ﬁé@?ﬁoytﬁ@srpwwﬁé‘}%%lm Bafte wheragnic njgifiery gavg Yitld n’
. NN- dbmpduhy bd opaiyaisiesdi@ 00340 -m -) was heated by, ,

nicromave irradiation at 125 C for 10 m-nutes. The

ture was diluted with water and the resulting

pr or ot IVALAPNSESE): 84480, d5y7-2 it BHh 26 B2 Hadh). 360d Ved -
By @altmzH)chssgrt 082 ARMY), 815 &, BHr a49@] 2H)el. w(bw gkl a -

Ty il 1 GAOR A8 e 0 S50 IR PR 8 B0 g
titPe conpound as a white solid, 0.17-g. 25 H NIVR

(CDMSSES! (BreR (Methof 8): 4@1M+HB,'%rﬁisn.tirﬁﬁo,4 in30 (s, 2H),
6.90 (m 2H), 7.25 (m 2H), 7.80-7.90 (m 2H). NS

ﬁISI ES‘%!"EP% 4%:5/2%&{ —E%?plgfg%ﬂ_ngyl)-{l)l-dlmethytl-g-r(]‘ltl-i-t%tr:‘a;oli-gwe 4 °

8- cHlawinglige ( 4- chl or obenzyl ) - 2, 4- di net hyl -5- (1

H-tetrazol -5- yl)quinoline 88 WO 2007/036743

PCT/ GB2006/ 003644 A m xt yre. of °

8- chl oro- 3- (4- chl orobenzyl) - Q. 4- dlnethquU|noI|ne 5-ca

rbonitrile (0.048 g), t 1.5 m), trinethylsilyl .

. azide (0.081 g) and dib oxi de (0,007 g) were
sealed in a flask and heajed|at |100 C for- 66 hours.
The m xture was cool ed Hy0™NOO t enperature and
diluted with ethyl acetaken Th sulting m xture was

- washed with saturated aqueous sodi um hydrogen

. carbonate solution and the pH of' the aqueous. phase -
was adjusted to 5 by the addition of glacial acetic .

: 1:ac:| Rtepaldtion BRS BoklbrBg-(4-BHidSdeRb) 2L LByl fMoliR El@boR¥ile

filtration, washed with diluted aqueous acetic acid

sol ution and dried to afford title conmpound as a white

s ol 4 @ixtuge ¢ frifluggomethapgsulfoniqacidigrrhlorvBE-aBYoberyI 2. F8imethyl-

3H)quinlirébyl esier (8D g), Anc2Paric®,(0.83dg), 7. 00 (d, J = 8.7 HZ

2 FDtetrangr%{l%@lphc}spﬁnégil (g)2 071 E) lﬁgl I&-%gfeﬂ!x Ifgr aj“ d<e:\_$% P hod
2°A) L s hghady | rip TP dion PRES iqfozwnﬁutew@he Bigrewage)
~(vestilitertiwity) wated 8rd hd/keisliting pRelpitan ¢allectdd bywilt3tidk and then purified

by column chromatogréphy on silica gel, eluting with a mixture of cyclohexane,
dichloromethane and ethyl acetate (1:1:0 10 0:1:0 to 0: 20 1 by volume) to afford title

. compound as a white solid, 0.17 g.

25
TH NMR (CDCly): 8 2.75 (s, 3H), 3.00 (s, 3H) 4.30 (s, 2H), 6.90 (m 2H), 7.25 (m,
2H), 7.80-7.90 (m, 2H).

MS: ESI (+ve) (Method B): 341 (M+H)“, Retention time 4.6 min.

30 - " Preparation 42b; 8-chloro-3-(4- chlorobenzyl)-2 4- dlmethyE-S-(1 H-tetrazol-5-
ylyquinoline

88



15 Exanpl e 43:
[ 8-chl oro-4-difl uoronet hoxy-2-i sopropyl - 3-(4-
WEHEWREP634F f onyl benzyl ) qui nol i n-5-yl oxy] acet i ¢ PAIVGBI0P6/003644
\ N/ I SO OO0 /F OLOH F - 20 Preparation 43a:
2=( 4- met hanesul f onyl benzyl ) - 4- net hyl - 3- oxopent anoi c
acid .ethyl ester A suspension of potassium

ter mmw Bhick -l bl vkl BODXSH ARy h b BU ARl g@&a S
R I I

aci ée%ﬁdhfw ﬂﬂ@!@ et hegd 6510a7G for 3 howrs. Htei mixtiin grasitooted tmoom
t‘ie rrmfp@faweﬁanﬂ @luttbwith e I%&Ete ar h% Qésumﬁgorﬂixtgfe was washed with

esu f
Lot PATRRE bas Lol PSR serbhi a0 dR ane ozl ol sy
mi xP‘Eﬁsﬁ Whgaiusted in 5 mnh@ddwpn of glaciplegetis acitide rasMitingr e was
C 00 pecdpitate wes aolictiedpemiaion, @ashdi With &!dteﬂfa&déouﬂc&rc adid d t he

oot BRI Al R pn b PP e e T

onbi ned extracts dried over nagne3|un1sulfate and
t hetd MR (DISRO-u)E 1.75sBkHy c.a51s] 8H), 1.6 (G 2ieh, POEESLE 87 19,

af f I
K sield sub AR L.
e Netnedh ) 3addMaH)S ReteptiondimeJd24min-on  43b: .

[ 8 mm B Ov@-(Msibpt BpJa4-(B+KIA-Reshivanies sl o miny | benzyl)-4-ox °
19- 1, 4- 5 dlhydrqu|noI|n 5 onxy]acetlc aci d net hyl
ester - ¢hl or oph noxy)acetic '
aci ﬁr%? [ §'f°é?'4' &'"?'ﬁ? °x§'2'C§PP"°py ~3- :
met Wﬁhmﬂm@%ﬁﬁwml"@mwmhwopent anoi ¢ aci d
ethyl ester (1.4 9g), polyphosphoric acid (3.5 g) and. -
di oxane (50 nL) was hegted at 120 C for 2 days. 10 The"
m xture was cooled to : e, diluted with-
wat er and extracted etate: The conbi.ned
extracts were dried o% sm sul fate and the
sol vent renoved under pressure The residue
was purified by col ur natography on silica gel.
eluting with a m xt P ethyl acetate and
cyclohexane (1:1 by volune) to afford title conpound.
2. 79 g.

Preparation 43a: 2- (4-methanesulfony|benzyl) 4- methyl -3- oxopentanom acid ethyl

ester

‘edﬁce

A suspension of potassium tertbutoxide (0.54 g) in anhydrous tetrahydrofuran (200

25 mb)ato °C was treated with a mixture of fert-butanol (0.1 mL) and 4-methyl-3- .
oxopentanoic acid ethyl ester (0.65 mlL.). After stirring at room temperature for 45
minutes a solution of 1-bromomethyl-4-methanesulfonylbenzene (1.0 g) in
tetrahydrofuran (50 mL) was added and the resulting mixture heated at 70 °C for-24
hours. The mixture was cooled to room temperature, diluied with water and the’

30  tetrahydrofuran removed under reduced pressure. The residue was extracted with
ethyl acetate and the combined extracts dried ovér hagnésium sulfate and then the
. solvent removed under reduced pressure to afford title compound, 1.4 g.
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15 Ms: ESI (+ve) (Method B): 478 (MtH)*, Retention
time 3.4 mn. Preparation 43c:
WP HI36T45- 4- di f | uor onet hoxy- 2-i sopropyl - 3- ( 4- PCT/GB2006/003644
nmet hanesul f onyl benzyl ) qui nol i n-5-yl oxy] acetic acid
met'hyl .ester 20 The title conpound was prepared by
the nmet hod of Preparation 34e using [ 8-.chioro-

2- Iwmny\le;@ﬂ(ﬂg ]t,g,a(m;gyl .ﬁgmgpﬁqﬁé %1,“4 oxo- 1, 4-di hy

dr oqui nol'i n acetic aci ester. 25 'H
NVR (CDCl 3) : 31 25 (d, J = 6.7 Hz, 6H) 3.00 (s, 3H),
3. 2@’repmahonﬂsuIa—cr@:ﬂsaus(nmopyliﬁﬂzi methlan’éﬁjlf()@;beﬁ’dﬂ)-ﬂ-oﬂo-aﬁ- (s,

3 of . e ar 6.95 (t, J =75 Hz, 1
H)H? dl?ﬁjr quéIﬁa' 5- Jyﬂoxy}a&u@acl#m tﬂyl B r7 20 (((j ) =815 1

H, 7.85 (d, J =8.5 H, 2H). VS ESI (+ve) (Method
B) : Ampyure W?-l)immo rsbleraphianprylpeationria meB@ Btecioad gl Péh 43d:

[ 8- ﬁhihﬁrﬁdﬁu%mﬁieﬁiyl)ﬂirﬁmm -BaxdperarcnQRi @byl esir (1 %41 )
mat Pay:])‘ﬁ&gkérﬁ QX:!:I Ei%’]g%)é 3 &gxaﬂg HO mL?stl h%)ét%l! a’lc'leé L’& fo?g days

PS &R Bike g pqoled & iopre tampripe, dibirsimith yrisgandaxtracted with
met biayl essidid. oy dobdnay bneots nedeldnecﬁwyﬂ gy dRMeiUISe a6d Ele

mat EB{Jegﬁ‘%&r@% &ergieg'é@.lcg%?regs% gl‘g "%?%Jerwg%%@ ,«Y?b 8""%10 m.)

vvas"h’%‘fal e %i‘ts"'F%%?he!L@H%' TRUreREF 205 a"d?MféPhexane
sol (&rhy velese) teeafioiddite comtpeond. @@iged  pressure and the
15esidue diluted with water and then the pH adj usted to

b A TR e

extracted with ethyl acetate and the conbi ned extracts,
© . dr.i eepeatiel 43EHgRBII WBitiblomahexyantbpkdp@is-the ' sol vent

. ford titl :
Ll i SR L T f%ﬁ’)@%ﬂ%rt "5 115 (d, 9
6.4 Hz, 6H), 2.50 (m 1H), 3.15 (s, 3H), 4.50 (s,

2 I—|)The4ltl£®m(oa;nd 2 prefar@oy(thl metheel o Prépdriation Bad{sing{s-diorb-d,

J ‘2~i§ (4%{Eﬁhane7su1%9ylEénztrf)ﬁ/t&ﬁgggﬂgydﬂogl{ﬁoh? W%eﬁ?

Retaéf‘ﬁ‘t"?e T¢Fle 11.7 min. 10 Exanple 44
[ 8- chl or o- 2- cyano- 3- ( 4- net hanesul f onyl benzyl) 4- et hyI

251UI "ARIMAYCDBE)YS P2Y (APEE T Hz6H) B.60 (s, 3, 3.20 (m, 1H), 3.80 (s, 3H),
450 (s, 2H), 4.85 (s, 2H), 6.70 (d, J = 8.5 Hz, TH), 6.95 (t, J = 75 Hz, 1H), 7.25 (d, J
= 8.5 Hz, 2H), 7.70 (d, J = 8.5 Hz, 1H), 7.85 (d, J = 8.5 Hz, 2H).
MS: ESI (+ve) (Method B): 528 (M-+H)", Retention 4.2 min.

30 ' Preparatlon 43d: [8-chloro- 4—d|ﬂuoromethoxy-2-tsopropyl-3—(4—
methanesulfonylbenzyl)quinolin-5-yloxylacetic acid '

A mixture of {8-chioro-4-difluoromethoxy-2-isopropyl-3-(4-
methanesulfonylbenzyl)quinolin-S-yloxy]acetic acid methyt ester (0.040 g),

35 tetrahydrofurén (3.0 mL) and 1.0 M aqueous lithium hydroxide soliution (0.10 mL) was
stirred at room temperature for 1 hour, The solvent was removed under reduced
pressure and ihe residue diluted with water and then the pH adjtiéted to5by thé
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OXOH 0=S=0 15 Preparation 44a:

[ 8- chl or o- 3- (4- met hanesul f onyl benzyl ) - 4- net hyl -
WOrZ001/@36148met hanesul f onyl oxyqui nol i n- 5- yl oxyj ad®§IV@B2006/003644

acid nethyl ester A m xture of

[ 8-chl oro- 3- (4- et hanesul f onyl benzyl ) - 4- net hyl - 2- oxo-1

, 2 agfitiey af sodiun nibldregeBrhpbrintz] Beanixtee wes extradedyith adwt er -

( 0. 2cdigp andfthe?&mBﬂ&I%r&cﬂé drict! 6¥cP ARGHRANA Suifafeint e tha( 0.35

9) ’ s&%ﬁnﬁ?ﬁb\}é@uﬁ%r R %c%%&ﬁ_% Qusqu foo‘?c] 3 cgm%dun 0025

or mam was" s r'rre oo
tenperature for 17 hours. The mixture was partltloned

bet eRmRdDNIBO @B m@hh(tne =HHBHE 258106, H)es. ﬁﬂ(@e@um 50 (s,

pha t g ha T, n
oo 4 B3 80 7 0SB AUE G SR 2B e Ry B 57e e
sod“@ﬁ?@gTﬁ%@b3ﬁhd the sol vent renpved under reduced.
pr eBISLES (+vR(MEthod A) SRL(MEOR)", Hetehing @i Gudn. by col um
chr omat ography on silica gel, eluting mﬁth »
| or onet hane gave titl e conpound,
1? g’s"tn!?e‘{ % BePhisy ﬁwoﬁm%am@{"@mwwva i’f'ﬂ’@“ﬂl'%'"\?i"l‘r
91 SABoRERO88F43 PCT/ GB2006/ 003644 Preparation -44b: -
[ 8- chl or o- 2- cyano- 3- ( 4- met hanesul f onyl benzyi ) - 4- met hy|
qui nol i n-5- yl oxy]acetic gcid nethyl ester A n1xture
of [8-chl oro-3-(4- nethanequLon gwenzyl ) - 4- met hyl -
trifluoronet hanesul f onylBX¥g ol i n-'5- onxy]acetlc
acid nethyl ester (0:080.g) hnc cyanide (0.010 g),
tetraki s(triphenyl phosphif ‘»alladlun(O) (0.030 g)
| - "and lithium chlorlde:g? 001 ¢
| N, N- di'net hyl f or mam de 6 g ni LY. was heated by
m crowave irradiation”at®120 C[for 15 ninutes. The
mxture was diluted with wate® 3nd t he resultlng
precipitate collected by filtration, washed with water
and diethyl ether and 10 then dried to afford title
1&( O rfpepartion Hia(I8Ghigro-sNBmetbahesiionabentMest-hasy-B) : 4259
Cc . )
[ o ko e Bt follebre PERBEIREY) U4 et hy g
U|noI|n 5- 15 yloxyl]acetic acid A nixture of
[ 8-Aohikiprem! [B-colpariad Srefhéneseldnaibesyl)-f-mamiiizenay ) - 4- net hy

q u 'dW&Irbthir{érin-?/ l{l%}é]:@ﬁ aLil el 'eglelrfﬁ bhy) nester (O. 056 g)
N AR AT L PO\ O

r o Gimethyigraanite (5¢ mig wag stipgd higoem teMperaluiefon i dowaJhe
amﬁxutre @B@ﬁhrtlﬁ&riéﬂ%&lwe&{ ddHlorcetiané endamskr bnPhdh@REEDHEse B

extracted with dichloromethane. The combined organic phases were washed with

water, dried over sodium sulfate and the solvent removed under reduced pressure.
25  Purification of the residue by column chromatography on silica gel, eluting with
-dichloromethane gave title compound, 0.080 g.

MS: ESI (+ve) (Method B): 582 (M+H)"*, Retention time 4.1 min.
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hydrochl oric acid. The aqueous phase was extracted
with ethyl acetate and the conbined organi c phases
wWaeer/@sT48d over sodium sul fate and the sol ventPOTERBREM@003644
under reduced pressure. Purification of the residue by
- preparative reverse-phase - HPLC using a gradi ent over -
30 Prapartats) 43b: [&-ciﬂd)ro-aicyanb-lsQ4-i'nlathW&GElfon)gbmiey[)t4fmétbjlquinolin-57
CoNpEiideaticdn te solid, 0.015 g. '"H NWR,
| Drl\;g%%) s'd%"g“mr 3.20 (s, 3H), 4.60 (s, 2H),
490(‘3, 2H) , 720(d J —85Hz 1 H, 7.40 (d, J =
8. 5 Artixiurg b [8-cMo@B-(¢-thethanesuiBnBbenizy])- 42fh§thyl -8- 00 (d J =
8. S tridorometidnesufBhyl¥Ryquirstn- S(yfb\éﬂ&ceﬁd\@ichﬁéih sterdeids %Aﬁﬁ%fZS
ifhiom

et S 0T oabe PR Pl AR o 5% o
[ 4- ehlwldaﬁ}w Idy-dimetsyifoynanief (8.0 iLbwas Heatedrby Misrmweys fon
y| bergitiohat 02020 @dri18 mimteh. aKY hx6es W meaiw.aﬁma%eame . '

20074583‘1% L}%lp zfé:’( %&Q@b?/ﬂgfgﬁgog%ash& \ch uéater and MI ether and

Pre
19, (%Wt%éﬁ@@iﬂ@éﬁ%ﬂ%@ﬁz%ﬁ@ oxopent anoi ¢ acid methyl
.ester 5 A suspension of potassiumtert-butoxide (2.7
9) f at 0 C was
tregt@e%éllamiw&aé%r%&% ﬁ?d;mgwt%?‘%ﬁ%ﬁ?%nol '(’ 0.1 m) -and
3-oxopentanoic acid nethyl ester (3.2'g). After :
st i Prepargficatd4s: d”ﬂarm!drcemntaﬂ-(meeﬂhamesm&ytﬁemﬁ)ésneahyS{oihculmSon L
19T Jioxyfebdiea@get hyl - 4- net hanesul f onyl benzene (5.0 g) in

. tetrahydrofuran (15 m-) was added and the resul ting

- mxture heated at 70C for 16 hours. The mixture was 10
c oof gkt ofidoere-8myrap-gtdrmethangsyliondeniitdmetaasinolrfd t he

. Uet yippekio beia mBth)IRBRMO.U56 dNAkianbig 1l GRS} tddaRRIRa (1 BRE),

r es\lv%gr% z)gr%r I&hII Iﬁgl%gdé) @%&?ﬁgas%{i III)%ICJ att %%ﬁ'uttg’ﬁ.q?era%?‘g for 1

. 29 halkyr- oca% m@‘f&'ﬁ* ‘&%Stpéﬂ'“‘\’ﬂe‘f' prtwesnielyl agelaleand 1 8%@%8
c ontyidreetdorizragiaTine anitaseshash waadxeace vith ghgstelas and that e.
- Thegomdby &BLmé"&% %%%Vcﬁﬂd MI&PEJd:uBa%‘EHﬁ@Qnd%ee&%ﬁﬁen%Qd

“'the resi romat o

S TS T Rt i’ff%’% a0 e BY BPPT VDo Fhase.
di CHiPLEY using tatgsadiientavel 30 menuitps|of apetehitriesin (vitedgale titte cOmoudd t 0

28): %S%meg@,hqu);gto afford title conpound as a waxy
.white solid, 3.0 g _

us

" 1H NMR (DMSO-d6): 52.90 (s, 3H), 3.20 (s, 3H), 4.60 (s, 2H), 4.90 (s, 2H), 7.20 (d, J -
=8.5 Hz, 1H), 7.40 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H), 8.06 (d, J = 8.5 Hz,
-~ 1H). .
.30 " MS: ESI (+ve) (Method A): 445 (M+H)*, Retention time 9.8 min.
" MS: ESI (+ve) (Method B): 445 (M+H)*, Retention time 3.3 min.

Example 45: [4—d1fIuoromethoxy-z-ethyl-s-fluoro-s (4-methanesulfonylbenzyl)-

quinolin-5-yloxylacetic acid -
35
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M5: ESI (+ve) (Method B): 299 (MtH)*, Retention tine
3.0 mn. 20 Preparation 45b:
WD20e¥3¢1438- f | uor o- 3- (4- met hanesul f onyl benzyl ) PLITERR086/003644
4= di hydroqui nol i n-5-yl oxy] acetic acid nethyl ester A
m xture.of (3-am no-4-fluorophenoxy)acetic acid net hyI
ester (1.0 g), 2-(4 25F
met hanesul f onyl benzyl
ester (1.4 g), polyphg d‘€5 m-) and ,
~di oxane (20 nml-) was h i - T80 C for 17 hours. The
m xture was cooled t Terrperature diluted with
wat er and the pH adju ted td 4 by the addition of
sodi um acetate. The ofi ¥ture was extracted with ethyl
acet ate and the conbined extracts dried over
esium sul fate. The sol vent was renoved under 30
r ed @BﬂaWég% rimethangspifopyoanpDr S Xcpanisnein AeidRetayl Aidey
coloured gum 2.3 g. M ESI (+ve) (Method B): 448

ﬁwﬁkﬁéeﬁﬂn%ﬂﬁdt&@ruh'tﬁu&x@e . 7g) l%hy&%ﬁ QQrZﬁ@W&?’(SS mL)

penta ’ﬁ\c aci d net hyl

PCT/ 006

[ 4 at dvg? ﬁré?dg gle)? r@xtglg ﬁ@%”t 8@}0{@ 6""@ ar(ld43 oxopentanoic acid

et MERE SEET(BA9). BERrSiingaiirens! tepesaty ix ¥3 mingies & seldion of 1-

g EndroresifiyBd- n@mlﬁ@uutmytb@z&@mm@gonﬁitemd@fuwz@faaﬁb s t he
Qcﬂigd %ltd tEJ I%Q@L gtrd ﬂﬂ? Ef %?edlébfd}% f%rzl aj.&ﬂé( Th% m zftu dﬁ \ﬁa dr oqu

nesu
19 n quol‘Pﬁ tp ry% ierpaicie diluged Mh Wﬁ*eitw Fheé%ttaévdrofw reEsved :
( +vende(rbtaicbgteds)ire. THzGesidut khd parfReteziniinaen éthy‘race'ﬁatéarm n.
10 E ueRahdahd Q'H\Rérﬁgn chlorld?] cilut:on T|1e agueous phase was extracted with -
uor onet or o- 3-
met ﬂh‘ﬁ gEtte @HW%’@%EW% ?j@%/'\‘?d%hﬁsﬁs grisg) °@5?<rﬂa§8%9t‘i”bs”5?§? Jhe

m xsalvert wab removed under reduced pressure and the residue purified by column

154- béHrcfnllét’déFdﬁH?&rm%é{ g@ -eRfihy \Lv%lﬁa' rﬁth@ro%ﬁeﬁédlaﬁntg%}ﬁélﬁaﬁg |§it(1cg n
Y o GBF oot TR o o oy KM R oY B

hyo‘f’*btﬁls@ilé FpP.ution (0.7 nL) and water (1.4 m-) was
stirred at roomtenperature for 35 minutes. The pH of
th | t i-tion of

(?I Z'\(/:ligla":)léﬁ &@t‘%ﬁmﬁ% %ﬁgﬁg”) %éaégo \}Jéﬂgt% Oﬁgﬂoved under

educed pressure. The residue was diluted with water
(4. Bepugtiomdtd: RathyEdiiuoth-B @rhetieheiiidnyibénzij-1-atd-p#, washed
Ui MR SHoIRBIoR s o rdhyAldeP I Lo {111 € compound as
‘a pal'e cream Sol’id, H NVR (DVSO-d6): 51. 20

(t, J = 7.3 Hz, 3H), 280(q, J =7.3 H; 2H), 3.15 .
(s ,A iBbdyre of @-aﬁ@ﬂq-%tluomt?nom)@tk(@!d nisly| es@er G100 s()chI(4- J =
253. GretifbnSsultiinyibdnzl)-a-oXopdmarldb acid neti§t edtel .4 o blyphosphoric

acid (5 mL) and dioxane (20 mL} was heated at 130 °C for 17 hours. The mixture was
cooled to room temperature, diluted with water and the pH adjusted 1o 4 by the

addition of sodium acetate. The mixiure was exiracted with ethyl acetate and the
combined extracts dried over magnesium sulfate. The solvent was removed under
30 reduced pressure to afford title compound as a honey coloured gum, 2.3 g.

MS: ESl (+ve) (Method B): 448 (M+H)", Retention time 2.8 min.
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7.45 (dd, J =8.9, 10.2 Hz, 1 H), 7.85 (d, J = 8.2 Hz,
2H), 8.20 (t, J =75 Hz, 1 H. 25 Ms: ESI (+ve)
WONBOT3d748) : 484 (MHH)*, Retention tine 9.6 m ®RCT/GER006/003644
ESI (+ve) (Method B): 484 (MtH)*, Retention tine 3.2
m n. Exanpl e 46: )
[ 3- (2-chl or o- 4- met hanesul fonyl benzyl ) - 2- di f | uor onet hox
Y- 8Pfrépbltaﬁd?ms&TJIaﬁJa)dwg%)gpi-&w.@qmr@g%i-aceti ¢ acid 30 94
WO %‘%9% %%lgnmé% Pﬁrl,%lg I06/ 00t364.4 F | ~00 OH
0=12 y aeinF AuingR: -yloxyjacetic aclq methyl ester

repa : |
2- (2-chl or o- 4- met hanesul f onyl benzyl ) - 3- oxot hi.obutyric |
aci dh&Stitle@bhpouldiias pr@%l(jee b¥ ﬁag ol btFrépafe@omesd ﬁl_@ﬁnd\@?thyt—a-
pre thod of Prep: 43 . using 1- -
e L R A S T S
3- ofGiMiesBLit yric acid S-tent= butyl ester 10 MS: ESI
(+ve) (Method B): 377 (MtH)*, Retention tinme 3.8 min.

Pr epat ad;i P, + o - :
(2 £ BOICAR) o M e e 842 £ 1 wor o- 5- hyd
1 oxypfienyl)- 3-oxobutyram de 15 The title conpound
was Prepa plion d8d: ydiftubemebtilyaktiof-8Puepadat | on 34b using-
3- apbgreduliohyItsRAHRIMBRRS-yI fic acid - -
~ 2-(2-chlor 8-3}4- rrey?ﬁ,gﬁésurf&g%;? Ik:c):gﬁlzyl ) - 3- oxot hi obutyri c
“acid S-tert- butyl ester. "H NWMR (CD30OD): S 2.30 (s,
3H) A mixiurgot (4 difiueidmethaxysDetiivins-fidorpip-(4-methaneéutionylbehfy))qundbis
1% M 5-yigkyjabet: aci m(aigyl e6ter (082 ), E:I;tﬂarioiﬁa mLf; ‘.é)(l)\ﬂ-ad(%musﬁfh@&
m - N I - ol -
) :1'1"@??5'?’%??1‘{“?5?";@Ldé'(dd‘{“a?%r§? i) doq s RBreruepyye for
( %%%Iaut@. Th f thermigture wegsadiypteddond by theadalitign efiglacial acetic
. Pr esmht amti tresoldnt iemoved under reduced pressure. The residue was diluted with
3- (ga6h Ok 0y ot Y SRl 0
B ke i Ty S
2 safgf%é% SHMRRINY #RA RR BT HdB08Far at i on 34c usi ng
2- (2- |
"H NMR (DMSO-d8): 3 1.20 {t, J = 7.3 Hz, 8H), 2.80 (q, J = 7.3 Hz, 2H), 3.15 (s, 3H),
4.40 (s, 2H), 4.45 (s, 2H), 6.80 (dd, J = 3.6, 8.9 Hz, 1H), 7.35 (d, J = 8.2 Hz, 2H),
7.45 (dd, J = 8.9, 10.2 Hz, TH), 7.85 (d, J = 8.2 Hz, 2H), 8.20 (¢, J = 75 Hz, 1H).
25 - MS: ES! (+ve) (Method A): 484 (M+H)*, Retention time 9.6 min. |
MS: ESI (+ve) (Method B): 484 (M+H)", Retention fime 3.2 min.

Example 46; [3-(2-chIoro—4-methanésulfonylbenzyl)-z-diftuoromethoxy-s-ﬂuoro-
- 4-methylquinolin-5-yloxylacetic acid B
30 :
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ch

| or o- 4- net hanesul f onyl benzyl ) - N- (2-fl uor o- 5- hydr oxyphe
WO Z/B6dERobut yram i de. 95 WD 2007/ 036743 PCT/GB2006/003644

PCT/ GB2006/ 003644 'H NWR (DMSO-d6): 6 2.55 (s, 3H),

3.25 (s, 31-1), 4.10 (s, 2H), 6.55 (dd,"J = 4.4, 8.9

Hz, 1 H, 7.10-7.20 (m 2H), 7.75 (dd, J =1.9, 8 1: Hz;

1 H, 800 (d, J=1.9 H) 0 1. 35 (br. s,

M5: ESI (+ve) (Method B 59 H) *, Retentlo ti

3.0 mn. 5 Preparation #6dY >

[ 3-(2-chl oro-4- methanesudon .,.

et hyl - 2-oxo-1 i 2- dlhyd!qu|ng

met hyl ester The titl &*C oundywas prepared by the

nmet hod of. Preparation 34d usoag=sS-(2- 10.

chl or o- 4- met hanesul f onyl benzyl) fI uor 6- 5- hydr oxy- 4 m

et hyI 1 H-qui nol i n-2-one. MS: ESI (+ve) (Met hod B):

on ti tjon 46 :

(5 PPt et - el eres B b5 RP Rk Pe op ox

y- 8biyl ggero- 4- 15 net hyl qui nol i n-5-yl-oxy]acetic acid.: -~

sret hyl ester The title conpound.was prepared’ by the

T Pr arat L on 4e usi |
il S8 bR o s o b tision e iy - 2- o5
1br2memwgbi&?@hlwpﬁ@nqth¢n®u"wewﬁmﬂ Poxadokitvieadid/$-fert . -

esthmyleéié} H NVR (DMSO-d6):- 6 2.80 (s, 3H), 3.25 (s,
3H), 3.70 (s, 3H), 4.35 (s, 2H), 5.00 (s, 2H), 7.00 o
2 7.55 1 , J=1.8 8.2H, 1 . .
lé_bm Mg:%(-l-(vg)’(i\ﬂgt%cg] @237%M+H)Ife‘fpt|onglmf@ 8(ern J =1.8 Hz, 1.
H. Ms. ESI. (+ve) (Method B); 518 (MH)' Retent1on
ti NBroghraki ﬁ‘kétr - -
£ eﬁaé T 2 I ERBSAIR SR 2 e syronpon
P met hyl qui nol.i n-5-yl oxy]acetic acid A

9!I)-.8-fluoro-4-m".' |
-5-yl oxy] acetic acid

soI uti on of

14 3- (rlaﬂmdafpeurfawaeb.lawaﬁw tﬁ@myth&w Aration Gith hé&@@éﬁﬂﬁ&@x
y- q‘pil]:) o&%ﬂ@ aﬁd % %ch\?t {' Xu 6”0 o}{rllbe(l O)r%{Y_r}. g@}}ﬂﬁ TV? gltert

aqdé'éb%squthl um hydr oxi de soI ution (0.4 m-j and water
(0.8 nL) was stirred at room tenperature for- 2 hours.

aal TG, PEat & LTe S5O T ot koo m.

addltl on o

Oreriﬂi‘)fé‘:?olﬁ%ér Petiitidd ik €33 (.dH). THE (4 5Bk 1Kgk80 (dd, -
di |Ju=t‘E$i8Wth1H)EBM(d(J4=‘QQHt,)'[Hand the solid collected by

fi |I‘Ji§ &5] Q) (MQI%&%?‘ 3% [N H)*, Retention time 2.8 min.

Preparaﬂon 46¢: 3-{2-chloro-4- methanesulfony]benzyl)-8-ﬂuoro-5 hydroxy-4—methyl-
25 1H—qum0lm—2—one :

The title compound was prepared by the method of Preparation 34¢ using 2-(2-
chloro-4-methanesulfonylbenzyl}-N-(2-fiuora-6-hydroxyphenyl)-3-oxobutyramide.
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35 water and nethanol and dried to afford to W
conpound as a white solid, 0.17 g. 96 WO 2007/036743

. WPCWHGBEDA6/ 003644 'H NVR (DVBO-d6): 6 2.85 (PCTEHB2006/003644

3.25 (s, 3H), 4.25 (s, 2H), 4.30 (s, 2H) 6.75. (dd, J

. =4.1,.9.0 Hz, 1 H), 700(d J=8.2.H, 1H), 7:45

(dd—;NMH#Dt@S@pla)gaﬁsw 3H), 325 s’BH)ZS1(J¢bd2H),655 (dd,J=44,89

J =1 Z : = H) .-
N e e iy b Sttty

11é : ESI (+ve) (Method B): 504 (MH)*,

Ret Wigt ESj IGFVB) (veth8d B): sdaM+EtHetEntondifhe 3.0 min.

E3- (2-chl or o- 4- net hanesul fonyl benzyl’) - 4- di f | uor orret hox

y- ZP%tBathtBn ﬁd @%%Fﬁ&“' n%Lhaiﬁu | O)éﬁé)taé:ﬁ-wmﬂlgethy -2-0%0- 1;

3 (Qh@rﬂqwﬂ@mzﬁmy}h@mmmeﬂwWanyl) 2-ethyl - 8-f| uor o-
5-hydroxy-1 H  quinolin-4-one 15 A~ suspenS| on of '

t t oxi de .(.1. o
POt PR b Bolnlng S4ts (i ey e ] oF BIMKEHERH a0 sy -
16 x?fmne;4 gethaeasiifopylbeprdhs f(uer@ hgpxehaeyidkiopisalinggaec

acid nethyl ester (1.2 g). After stlrrlng at room

t enper $ - ‘

1- g@%ﬁn@"ﬁﬁ@@ﬁ@l ogth% i?g@g;ﬁhﬂ %%nyﬁberl zene (2. 5
g) in tetrahydrofuran (50 nlL) was added: and the -
r eskreparaiign Afex t\’i-mehlsmMFmMneaulfamlbmzylpzpﬁmcmdsmm}mxf 84ludso-4- -
151aYfethyldifol -yt a&@ﬁeﬂylbé’c&ﬁd with water and the
tetrahydrofuran removed under reduced pr essure. The
resi due was -extracted with ethyl acetate and 'the E
c onfieitgicomppungdonas pregaredl toe/methorea) Reeparatinnsie fisingds-(ZFhe |

. SOl ¢hRFS-4-MaiB areBiToMAsEnEW) STuob AFMAHH2-BXPE Stk RIroq@Rslinish e

ress’m(;gi? e@é‘&éd‘ﬂ@tﬁkhbé(t col uim chr omat ogr aphy on silica

m xture of cycl ohexane, di ethyl
2%t her, et hyI acetate.and di chl oronethane (1:1:0:0 to

25 & wmmmswdamla,ma 3Hp 3.2 {(spal, 3.70 (s &3H5 0B, 580G, J.

g zzi-ﬁg'oo(( ﬁ%%é\ﬁb&hﬂ% 5 (@892 {8 Pz 11758 L2 H e

[ 3-S5 18 HeiHanesul f onyl benzyl ) - 2- et hyl - 8-f 1 uor o

- 4-MS ESl(;Hde) (Mﬁhaﬂmwsmﬂ)habmmroﬁﬂmb exyfmcetic acid

zg'ret hyl ester 97

~ Preparation 46f: {3-(2-chloro-4-methanesulfonylbenzyl)-2-difluoromethoxy-8-fluoro-4-
‘methylquinolin-5-yloxylacetic acid

A solution of [3-{2-chloro-4-methanesulfonylbenzyl)-2-difiuoromethoxy-8-fluoro-4-

30  methylquinolin-5-yloxylacetic acid methyl ester (0.22 g), methanol (8.0 mL), 5.0 M

aqueous lithium hydroxide solution (0.4 mL) and water (0.8 mL) was stirred at room
temperature for 2 hours, The pH of the solution was adjusted to 4 by the addition of
glacial acetic acid and the solvent removed under reduced pressure. The residue
was diluted with water (4.0 mL) and the solid collected by filtration, washed with

35 water and methanol and dried to afford to title compourid as a white solid, 0.17 g.
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WD 2007/ 036743 PCT/ GB2006/ 003644 A mi xture of
(3-am no-4-fl uorophenoxy)acetic acid nethyl ester (1.0

WE)2007A36 3¢ h| or o- 4- : PCT/GB2006/003644

nmet hanesul f onyl benzyl ) - 3- oxopent anoi ¢ aci d net hyl
ester (2.1 g), polyphosphoric acid (10 g) and di oxane
( 10 'hiriyR\RI4SOre6lt Belsmfs, A-8/08.45Cs 34, 428 (i) 6.30 EhaHyd.zeiwa.e
was j -GQqos, Sﬂztﬂ),rﬂﬁ% heWzahWﬂs @a 'ng%i gw 1ﬁﬁ(dd

acetat e,

and extr

L Ehe e w30 AP el S4B, Son um
chl i &8 (/6] (Methom A Aok (i-HE Retention timegr éaminm sul f at e.
FhensoEsi @ik) (WRSod SﬁﬁdﬁﬂﬁHﬁqféienﬁc?rﬁi‘rHé@‘? miAl €ssure and
t he resi e purified by col.um chromat ography on - :
silica gel, eluting with a mxture of dichlorpnethane
andExam @[3~(@-1=9mm-bwﬂ@heﬁwft)nv!t@naﬂ)f*bq!lﬂuqrpmeféoxy-2-ethyl- '
CoNMpausrdquidold-syloxiihchliz ackS!  (+ve) (Method B): 482
(MrH)*, Retention tinme 3.0 nmin. Preparation 47c: ,
[3 (2 chloro 4- nethanesulfonylbenzyl) 4- dlfluoronethox

of Preparation 34e usk _
| oro- 4- met hanesul f onyl | yl)-2- ethyI 8-1l

uor o- 4- oxo- 1, 4-di hyd 8qui° Fin%- yloxy]acetic acid
net hyl ester. 20 'H ( Od6): 61.25 (t, J =7.4 -
10z, 3H), 2.80 (q, J°= 4 Hz, 2H);, 3.30.(s,: 3H), 375
(s 3H), 4.45 (s, 2H), 500(3 2H);, 6.90 (d, J = .

r%%;%lign Z?fqaf-(cgll}l%wgﬂeitgangsu?{ow%gl%gl)—E%Hyl?le-f@z)m-s-h x;HH-

77‘6" frene 9, 8.2 Hz, 1 H), 8.05 (d, J = 1.9 He,
H) . I\/S ESI (+ve) (l\/let hod B): 532 (M+H)*, Retentlon
131 r@stﬁpe%s:ﬂh 5\‘ potagsrﬂmP f-RRA0AGd @2 gf;% thyd ous tetrahfyfjrofuran (200

§- el e AU e e o ptoparaa

m )@c@ﬁ@ﬂwfester (1.2 g). Aiter slirring at room temperature for 45 minutes a solution

[ 3- o(f2—bﬁ‘ohio%tﬂy|émﬁtmaﬁwe&mﬁwda%ﬁylz)e 1rﬂbtﬁéhyti?6f%mdb0x |

‘ t%?ﬁ TWQX Lc{dgd ar{dq % es ¥n8 li‘x{hﬁg st{(srgd tsgéonh% ergtute fﬁ{/ls d%gﬁj 5%%8 .
29 j twturmWﬁw&ut?ﬂ rfvﬂ'éwefefl g mﬁet(aow@fw) regAYEcNages redugeds i )
wa prezbiire. mael reditiug Wadaxirdcbieth athyl eetite@sind3he E8rmbite@ Sxiradib e

pH dﬂfzd éngTéBnééM SR é@%lg&‘t ﬁ?s rErQ?v‘éd O¥aet ReuRY g}e‘séuQ

acl acetl c acl vent renove

P& Al B8 i Bt b¥ P G PERIEr A Y RGP GEIoT HM Bt o
(4.1t ctahkre, G therpitheactet do cefibiomathérer:1:0a%h e

250 tofb :1:9 by volume) to afford title compound, 3.0 g.
MS: ESI (+ve) (Method B); 333 (M-+H)*, Retention time 3.2 min.

Preparation 47b: [3-(2¥chloro-4-methanesulfonylbenzyl)-2-ethy|-8—fiuoro-4-oxo-1 -
30  dihydroquinolin-5-yloxylacetic acid methyl ester :
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35 water and dried to afford to title conpound as a
creamsolid, 0.66 g. 98 WO 2007/036743

WPCHTBSTE6/ 003644 ' H NVR (DVSO-d6): S 1.25 (tPCTIGE2006/003644
7.6 Hz, 3H), 2.80 (g, J = 7.6 Hz, 2H), 3.25 (s, 3H),
4.40 (s, 2H), 4.45 (s, 2H), 6.85 (dd, J = 3.7, 8.9 Hz,
| H) A @xt9@-of &:amiho=-iBordpHeqxy)bbtic acid mBBYI @eler, (1.0 gk 282-8hloro-4-

'180 %ehlénesilﬂ%yl%nlﬂ(dj& mienSc Seidmblgy edibD (2.9 %E&I Jspimr%HZ’
1) R sl ok SRS S i o
( Meeerird tgywmgq@e(ammﬂ)jmtedmgfu wiater anel epqrap@dgwtg ethyl ncetate The
%awh@ne@%xtracts were washed with saturated aqueous sodium chloride solgﬂon I
enz
S R
| - p@g@,ﬂ@nd g,sﬂuapqxr@ umn chromatography on silica gel, elutlng

N- (it & mbcma cﬁﬂhr;!&bmmwh @nyingthaho( 49o:mey aunes tl dforyiidenzy

l) - §m ér am de 15 The title conpound was prepared

by e rret hod of Prepar atl on 34b using 3- am no- 4-

1PI uorophenol and .

2- (msmlmanmthhmayhmuzw,)ne&nmm Sbuinyri ¢ aci d

S—tert butyl ester. 20 Ms: ESI (+ve) (Method B): 380
Ret Pre tio

a1 Blgpisain g B e PSR PR T2 Ry

- 1 HyorqguineliotSiviexgacsifreeciignetitybestdrt | e conpound was

- i1prepared by the method of Preparation 36c¢ using ta(2-

flu henyl ) 3-
i M A AN
(s, c@tﬂ-#n@th@gas@@nylmyl) 2eety/8-flupre-4-gxost 4»-g|h3gquqgmo!m 5H) _
e 2ﬂo>@ﬂdeucac.¢m8mﬁestaro 1 Hz, 1 H, 7.45 (d, J = 8.4 Hz,
2H), '7.80 (d, J = 8.4 Hz, 2H) - 30 10.15 (s, 11- 1) ’
11.45 Pj%s, 114{%3 .. M5. ESI +ve Met hod BL( 362 *
2Ret NG (PMSQEOID 125 A= 74 % Bty L3697 kin 2H), 3.3 (S 3H),
PCTS.CEE00H/40B36 44), 5.00 (s, 2H), 6.90 (d, J = 8.2 Hz, 1H), 7.05 (dd, J=3.7, 8.8
Hz,1H), 7.20 (t, J =76 Hz, 1H), 7.55 (dd, J = 8.8, 10.1 Hz, 1H), 7.70 (dd, 1.9, 8.2 Hz,
1H), 8.05 (d, J = 1.9 Hz, 1H). . .
MS: ESI (+ve) (Method B): 532 (M+H)*, Retention time_ 3.9 min.
25
' Preparat[on 47d: [3—(2—0hloro~4—methanesu!fony[benzyl)-4-d|ﬂuoromethoxy-2—ethyl-8-
flucroquinolin- 5—yloxy]acet|c acid

A mixture of [3-(2—ghI0ro-4—methanesulfonyibenzyl)-4-diﬂuorometﬁoxy—2—ethyl-8-

30  fluoroguinolin-5-yloxyJacetic acid methyl ester (1.0 g), methanol (88mL), 5.0 M
aqueous lithium hydroxide solution (0.8 mL) and water (1.6 mL) was stirred at room
temperature for 35 minutes. The pH of the mixture was adjusted to 4 by the addition
of glacial acetic acid and the solvent removed under reduced pressure. The residue
was diluted with water (4.0 mL) and the sohd collected by filiration, washed with

35  water and dried to afford to title compound as a cream solid, 0.66 g.
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Preparation 48c:
[ 8-fl uoro- 3-(4-net hanesul f onyl benzyl ) - 4- net hyl - 2- oxo- 1
WO200H36Y4dr oqui nol i n-5-yl oxy] acetic aci d net hy PCT4GRA00@E003644
The title conpound was prepared by the et hod of
Prefaratl on 34d using 8-fluoro-5-
hy d rHbNWIR SONS0-0@it hazre U =7driyd, Bidn2.90 (0, = e Hiy2H), BHSQ:UBHDI

| N- 226 ~AhsNABH, QB od.@la75aé’-H§5H %;90?8") 83-HED 114
35%?-?%?62 € Ba%%%“wig?% g 9 F% g th=adelf |

= 811, 895 (L2)75HR, BO. (d, J = 10 8.3 Hz, 2H), 11.65 (6;
3 Hus: B85 (+vEMethdy B) 5{3|Yhtnh)®dae@1non4ﬁé1bb’lhm Retention

2‘?396*%3%"?&) @6% ‘W@rﬁ% iop Mg s gsulfonyllbénzylz;."‘

) 4 nmet hyl qui nol i n-5-yl oxy] acetl c aci d met hyl ester

15 Ehuenpld 48 2- mmwdow;qlamwme&hmesmhﬂymdvm of -

Pre uor o- i

3- (@a#ebhgﬁéﬁﬁ?%ﬁéﬁgge%@yl) 4-yret hyl - 2- oxo- 1, 2-di’ hydr_o

IQIUI nol i n-5-yl oxy]acetic acid nethyl ester. 20 ' H NVR

(DVMBO-d6): 5 2.90 (s, 3HY, 320(5 3H), 3.70 (s, H)

4.35 (s, 2H),  5.00 (s, NG Kdd, J = 4.0, 8. _

Hz, 1 H, 7.40 (d, J = § , 7.50 (dd, J:89j-,'.v'
8Hz 1 H), 7.65-8.05 MS: ESI (+ve) -

Met hod B): 484 (MtH)*, kK time 3.8 rrin - 25

re

2-

par ati on 48e:

di f I 'uor omet hoxy- 8- BFU nethanesulfonylbenzyl;
4- et hyl qui nol i n-5- onxy]amskwc acid A mxture of : .
2-di f'l uor onet hoxy- 8- f | uor o- 3- (M met hanesul f onyl benzyl.
-4- nethquU|noI|n 5-y] oxy] acetic acid nethyl ester .

(24 equs |t hium .
hy gz S5 AP Rt hennomu s a2 e Gas
sthxﬁlé@”ad‘@'der oom tenperature for 90 minutes. The pH of
1fthe m xture was adjusted to 4 by the addition

gﬁce . RShind mﬁgbr%%m H&gnéﬁéd o Plogdr FtlBR‘éii?u %{a%%rmmo 4

re ressur e
and'uwﬂ@‘eﬁ%i PRYR-amethanpsutionylpenzyl)-groxath eﬂww"mw R

wateger.and dried to afford to title conpound as a
white solid, 0.53 g. 35 100 WO 2007/ 036743

P 0 64 O d6): 5 290 (s, 3H),
Sl g ke s 0
=41, 9.1 H, 1H), 7.35-7.45 (m 3H), 7.80 (d, J =
8. ]?rédasatuﬁﬁ)ab 87ﬂuBﬁ: 5-Rydrody-5(4hRetilhesulfonylbenzyl)-4-methyl-1H- -

-guinolin-2-one

9.
(
P
[
)-
[

2_5 The title compound was prepared by the method of Preparation 36¢ using N-(2-
ﬂuoro-5-hydroxybhenyl)-2—(4-methanesuIfonylbenzyl)-a-oxobutyramide.

. "H NMR (DMSO-d6): § 2.60 (s, 3H), 3.20 (s, 3H), 4.15 (s, 2H), 6.55 (J = 4.3, 8.8 Hz,
1H), 7.20 (dd, J = 8.8, 10.1 Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H), 7.80 {d, J = 8.4 Hz, 2H),
30 10.15 (s, TH), 11.45 (s, 1H).
MS: ESI (+ve)} (Method B): 362 (M+H)*, Retention time 2.6 min.
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1H). Ms: ESI (+ve) (Method A): 470 (MtH)*, Retention

time 10.4 mn. 5 Ms: ESI (+ve) (Method B): 470
WONRT03674Ret ention tine 3.5 min. Exanple 49: PCT/GB2006/003644

[ 3- (4-chl orobenzyl ) -4-difl uor omet hoxy- 2-et hyl -8-fl uoro
_qui'nolin- 5 yl oxy]acetic acid F \ N/ C OlO O /F

OOH F .. " Preparation 49a:

2- (#reﬁirlaﬁbhqb&[’lazﬂdfao 4%@@@@&&%91;&12@;4 ﬂ?@ﬁnlgm&g—e@ er A -
SuUs 0 as OoXlI de
anh%ﬁd@gﬂ ‘ééﬁ’ﬁ ?%C:'H%&?Ji%%q 15 m-)- at 8 C was

treated with a mxture of tert-butanol (0.3 m-) and

3- oxXiey1ida bR wasdRdpare@ byt membest Pehara@in 348LbiRy 8-1|'!uoro_-5- ,

sti Y } Hutes a sol uti on

o P BRtme AR GARER g B Rl aghe” @ sol i on

tetrahydrofuran (20 m-) was added and the resulting

m xt-UnmeR ﬂ]NISOd:eGJ &a.65 (6,GM), BRIBYS Bla), awe(sf EH), ﬁzwka,m) 4qué,|

m X | Wyt t C ‘
€088 S DT e W o0 B0 BRSPS,

acetdte and t S 1ed W't

18 o83 BedHat é‘ﬁ &qlldous sodi um chl ori de sol ution and

t heMSdiS! ege)dMethodBlgasMuiiy, Retehfoatiime 2PBhein.sol vent was
renmoved under reduced pressure and the residue
purified .col.um chromat o hy. on silica

D1 PR P B P Gou RSB Ry Rr et at e .
((1: oethyinuin@lini5-yigryiacdtia peld metbylastérord title conpound as a - -
1yellow oil, 9.3 g. 25 Preparation 49b:

: [3 h L) dro -

il °§‘P91§1 e L L T
of f(@ "%ﬂ*ﬁaﬁ?ﬁ“ "ﬂ’hwlbﬂrﬁ@ﬂw)@y?aﬂétcilwdfawlf@"m’é‘vlh&/ﬂacetmaeld

- (1.rBety) estet- (4- chl orobenzyl ) - 3- oxopent anoi.c acid ethyl.
ester (0.95 g) and pol yphosphoric acid (10 .30 m-) "
was, heated at 120 C for 5 hours. The m xture was

2047 1 GNMR GMSR-dR 5290 (R 3RP (eePi 370 (@1h14-3Rdw 2k 6.08

t heeH),@rasi(ae d =) 8. 6,5 HYasI0 ed) J wistdHAS2H)T.60 @6, JAoRIS 0183z,
sod‘ll_hlmaf,qsms ) solution and saturated aqueous sodi um
’ te solution and 101 WD 2007/ 036743

en car.bon
Q%?U@B‘?)MW@) 4Bh &8 Relgntsy Bpe A& Eiesi um sul f at e.

The sol vent was renoved under reduced pressure and the -
29 eFréhafatiohis! b afluRImG B NG AL YRLAH-ANEN R Bl | ca
9 eln’aethy’qumolm% -yloxylacetic acid

A mixture of [2-diﬂuoromethoxy-B-ﬂuord-3—(4—methanesulfonylbenzyl)le-
méthquuinolin-5-yloxy]acetic acid methyl ester (0.57 g), methanol (24 mL), 5.0 M
30 agueous lithium hydroxide solution (0.5 mL) and water (1.0 mL) was stirred at room
temperature for 90 minutes. The pH of the mixture was adjusted fo 4 by the addition
of glacial acetic acid and the solvent removed under reduced pressure. The residue
~ was diluted with water and e solid collected by fitiration, washed with water and
. dried to afford 1o title compound as a white solid, 0.53 g.
35 '
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with a m xture of dichloronethane and ethyl acetate
(1:0 to 10:1 by volune) to afford title conpound as a
WY 28010366881 d, 0.10 g. 5 MS: ESI (+ve) (Method BCT/GBA06/003644

(MrH)*, Retention tinme 3.3 mn. Preparation 49c:

[3-(4-chl orobenzyl)-4-difl uor omet hoxy- 2-et hyl - 8-fl uoro
q ui rid NMR-BMSQde)x § .88 st 3HD, K (@ Frkbtatepl(s, @B}, ¢85 02H@75 (dd,-
ti t lje 4co00 O, W, Ms%aér?dr M tnes 18, BAf 786 t, u = 72 1z,
Pre ation 34e using |

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

i n- MSyES)4ebdethiod A TRIMHE Hjatentionstinesr 10.40BNNG:  ESI ( +ve)
GEMe pMsoESI Bjve) (1“:4_%{"106M*’hﬂ)’dc (M-}-Rﬂ REMnti6 tintd 9%mh. 4 min.
Preparati.on 49d:

[ 3-(4-chl orobenz 4-di f| uor onet hoxy- 2- ethyl-8 fluoro
qui FEATPRIe 4% [Jpfdesk %@H"C‘ dityqromethaxyeethyliBcfiogsquinolin-5-

[ 3- yloxylindetic addenzyl ) - 4- di f | uor omet hoxy- 2-et hyl - 8-fl uoro
qui nol i n-5- yl oxy]acetic acid nethyl ester (0.11 g),
met hanol (10 nL), and 5,0 M aqueous sodi um hydroxi de
solution (1.0 nL) was s |rked at ‘roomtenperature for
30 minutes. The pH ofgth ol uj 1 s adjusted to 5
by the. addition of gllacia cek aci d. The sol vent
was renoved under reduced »ressured and the residue -
purified by preparati 925 rﬁVerse phase HPLC using a

radi ent” over 30 n1nqﬁ§s of .racetonitrile i'n water (40 -
18 to 95 % of organi® n@ﬁlfler) to afford title '
conpound as a white solid,-0.040 g- 'H NMR (DVSO- d6) :

5 1. ﬂépér&tlon &Ba‘? ?4-&11&'%enz’§/b'b3¢oxgpeﬁlgn&co?cgjathyl Jste‘?’ HZ 2 H)

8
Hz 1H), 710 (d, J = 8.4 Hz, 2H), 735(d BTSN
30 MBuSPErisfon of potpSsifrol thrhgtoxid (7 o) NG Hydkizs tetraliiron T4 t .
19 =mif2ut 7 wak tidhied W a Eﬁure( of Y«#l)bufawtﬁgd@QLﬂnd 34)4&)(36%&'@

Eiggc?fﬁr‘_&]q&er gﬁ lgg %{?er sii ﬂ{“l? ehéooa_n tim Pﬁr%t reé(é%hméj 8 §: solt%?on of

[ 4- bbrpmenstatricherakenzenst(tq) ingstfghydbelwas (20l weprddedanty | )

qui thetesmting mixdive ytined yi rasre fehiper@ﬁufdiorﬁl&yél‘@@ﬂ&ﬂ%ﬁ&ﬁed :

PCT\A!I%%Q %%éﬁ ﬁl"fh etﬁyl a(gtaqy gnd tgtgdmbmed extracts washed with water

20 and saturated aqueous sodium chloride solution and then dried over magnesium |

sulfate. The solvent was removed under reduced pressure and the residue purified
by column chromatogi'aphy on silica gel, eluting with a mixture of pentane and ethyl - -
acetate (1:0 to 10:1 by volume) to afford title compound as a yellow oil, 9.3 g.

25  Preparation 49b: [3-(4—chlorobenzyl)-2-ethyl -8-~ftuoro-4-oxo-1 4-d|hydr0qumolln-5-
yloxylacetic acid methyl ester

A mixture of (3-amino-4-fluorophenoxy)acetic acid methyi ester (1.9 g), 2-(4-
chlorobenzyl)-3-oxopentanoic acid ethyl ester (0.95 g) and polyphosphoric acid (10
30 mb)was heated at 120 °C for 5 hours. The mixiure was diluted with water, extracted
with ethyl acetate and the combined extracts waéhed with saturaied aqueous sodium
chlaride solution and saturated aqueous sodium hydrogen carbonate solution and ° |
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Preparation 50a: 2-(4-fluorobenzyl)-3-oxopentanoic

acid nethyl ester 5 3-Oxopentanoic acid nethyl ester
WOR0E7/4pp748as added to a stirred suspensi on of PEAAEBRANG6/003644

hydride (60 %in oil, 4.6 g) in N Ndinethylformm de
(20 nL) and tetrahydrofuran (80 nL) at 0 C and the

r es tilen drigy aventtagnesiust dulfate dhaigoh@ni@ras camBed ungiprradussd A

oy Plabsie @ e rbiQRBIRED “‘4’"""‘3""@5‘9@@@%@% sfick 1 Bluanly 1 ™
war #@@Xﬁy o) %rreog R mﬁﬁ%‘?&?‘gg@%{’ e ?ﬂ ‘E@' g'{"nhé aﬁ?{g S

tenﬂ‘@r"&mﬂ?l@dﬁeﬁbmwnmb(!srosWQThe m xt ure was partitioned
between ethyl acetate and water and the aqueous phase
ext [ac t ed organic
phaé@séﬁg M&h%dg 3%&@%’3 FﬁeFﬁnsg]et éa?jegj@ﬁd the sol vent
renoved under reduced pressure. The residue was

pur Plepardiidnyioe (3-@ehloebanayed-ditlofpiathorye-sthyl-8didorginolin-5-

el ufi, LB nBin re of cycl ehexane and et hyl
ce%a’%}gc?léa Il”%y%%%ﬂrre) to afford title 15 conpound

.0 g. Preparation 50b: : '
[ 2- Eheltijie c@rpfobnrbras-pBpéréd by tt]mmeibed}qf)ﬂrepammme Uisidg [d1(=hy dro
qui adrbdenamn2- élﬂypéiﬂﬂoﬁﬁﬁ&éoﬁ Aoyl BA MY 5-yRR@Etic acud%%tr@i
mxtthe of (3-am no- 4-f | uor ophenoxy).acetic acid nethyl
est @ (O 80 g), 2-(4 fluorobenzyl) 3- oxopent-anoi ¢ acid
- methyl ester (1.0 g), polyphosphoric acid (10 g) and " .
18li- oMa1ES! (+18) (Methpd ByAss4lAALE GRehtichheG.4iah, 17 hours. The
m xture was cooled to roomtenperature and :
partitioned between ethyl acetate and water. The:
aquBRAatiop AE B-((rgdloralenmiic iy ommethoxs dngthyt-Brfivareauisoliarid
. t heyloglabdtinedd or gani ¢ phases washed 25 with saturated
aqueous sodi um chl ori de sol ution and dried over .
z(lrzmdgoi umfsu fate The sol vent was renpved under
o U EUOR PIEE rPlorcbenadl f gRpramation S oHYSHREIOMTE S, v
ESI yigaestic ddidm et edByr (0. 4188, nidihetrip(10 iRE), anuits.0ov aguenes sddifim
m thdI%QdéDQﬂm&{ tO'nQ.'?w@é)éﬁrred at room temperature for 30 minutes. The pH

i e AR Fhite adiion i b B St

ZOWWQQUWP@Q@M@SO@@ guriihe msidiiequifiest by preparative
25[ 2- r@&ebs,etphasefumcruem@a §rédiért bedt oD Ritiek bt =it dn Watsh (Jiwqdr 0

LG8l ey S AIBE B B PR oSt ELon biodo ) -

~NN-di rret or mam Ssium cdarb

(5.2 9) and acetic- acid chlorodifluoronethyl ester
(5.8 NMEB) (DMSS-ds): Enne@ St 7.3 AB, 38),f2080 (4} JeaySHz, L4060 t6f 2H)E
wa [ v @angh e <) th, o
aczttég(é %HE@eﬁ”JdJ‘Q%E%YQﬁQ’H)ﬁH{SgFB §4‘M§r§hé?§éz(hgl 8.4

305 o dizu s it el =B 19-hEZ 351 $R(L ¢ =RdYRAH)- under r educed
pr @43 BEBE(+vel (idetioalN):cide (Myal3’, Petention érde 083 el umM

ChiETREQGI QIR dR'B): 440 (M+H)*, Retention time 4.1 min.

Example 50: [4-diflucromethoxy-2-ethyl-8-fluoro-3-(4-fluorobenzyl)quinolin-5-
35 vyloxylacetic acid
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silica gel; eluting with a m xture of cycl ohexane and
ethyl acetate (3:1 by volune) to afford title

WeSHaesS, 0.50 g. 10 'H NMR (CDCl 6): 81.25 (PCTIGE2006/003644

7.5 Hz, 3H), 2.90 (q, J = 7.5 Hz, 2H), 3.85 (s, 3H)

4.35 (s, ZFD 4.80 (s, 2H), 6.70 (dd, J = 3.7, 8.7 Hz,
1 H, 6.90-7.00 (m 2H)F 7. OO 7 10 (m 2H), 7.20-7.30
(m 2H). M5: ESI (+ve) b d - B -
Retentlontlms42m th

UGSt 0- 3- (4- fluorobenzyl)
qU|noI|n 5- onxy]acet ¢ aei dFA m xture of :
[ 4-di fl uor onet hoxy- 2- thyl-§=fluoro 3-(4- flubrobenzyl)
qui nol i n- 5- onxy]a tgd aci d nethyl ester (050 g),

rret hanol (10 nl); tetrahydrofuran (10 m.), 20 water -

%an [ ithium hydroxide (0.050 was stirred at-'-
roo'ﬁﬁe UHIB P al(‘ef'LPES’Pe@U) FrP¥PREE0ic AR "‘ﬁfhﬁ(teﬁ*@é was

partitioned between ethyl -acet ate and 1.0 M aqueous

hyds. éﬁéﬂeﬁtﬁﬁd;c a@eln%u@rbq em%g@qaggaaadg%ﬁgeav@&ﬁg%@ ff :g .
ov PR R (R ot A R e e o it -
r edeleabuidrpiies G0md.) affEiahi hardsolingfixtiestivedsit otifobsd

Pr &RiBGE. A\sBiutioR \oeT - &emahétﬁﬁmtaﬁbr&dﬁhﬁny@ﬁ cngL)ah te{r r@fman
onrcrl

t .
vt e e TRl LB Nab o6 o o b '.aea“ﬁgedﬁ
1QNh| thléteg@pra'gglre Ty \gdpgurgy The mlxmqsmmr@g))etwgep etig! qcptateyn& '

Zl 3wt anBhl aquio@Phésextlaced with et;llﬁ acetdth. Thé comfbirle8 orgdhth ,
39& #iivg?e'_&led gvgf&d@ﬂ%aﬁafe and}e sbl.y%t &Hﬂ%id l.gq)t:hje_||)redé,laed7 50 :
( d::resgure_ T@e ge31d1®w§ p,qgfzedfy pBlumWorrEggran.msmem igng - -
A) :with42dxifrietdyélohelReteand ety adetaiee(1 21 bp vatdme) to Hsanipd e S51:-
14 3-r g(mguqhd or obenzyl ) - 2-di fl uor omet hoxy- 8-f1l uor o- 4-
nmet hyrqw nol 1 n5-yl oxy] acetic acid 35 104 WO

2007/ 036743 PCT/ GB2006/003644 F NO F Od OOH d
Pr fsenatatiorofPbg2-ethyl-8-fluoro-8-(4-fluorobenzyl)-4-oxo-1,4-dihydroquinofin-5- .

a: Jiokyackichcrihamyphenzyl ) - N- (2-fl uor o- 5- hydr oxyphenyl)- -
3-- : ) :

20 A mixture of (S-amino—4—ﬂuorophenoxy)acetic acid methy! ester (0.80 ‘g), 2-(4-

+ fluorobenzyl)-3-oxopentanoic acid methyl ester (‘i .0 g), polyphosphoric acid (10 g)
and dioxane (10 mL) was heated at 130 °C for 17 hours. The mixture was cooled to
room temperatdre and pariitioned between ethyl acetate and water. The agueous

o phase was exiracted with ethyl acetate and the combined organic phases washed
25  with saturated aqueous sodium chloride solution and dried over magnesium sulfate.
The solvent was removed under reduced pressure to afford tite compound, 1 .5‘g.

MS: ESI (+ve} (Method B): 488 (M+H)*, Betention time 3.1 min,
30  Preparation 50c: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-flucrobenzyl)quinolin-5-

~ yloxylacetic acid methy| ester
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oxobutyram de 5 A m xture of
2- (2, 4-di chl orobenzyl ) -3-oxobutyric acid ethyl ester

- WOR07/@p74dnd 3- am no- 4-fl uorophenol (1.0 g) wdETHeB08E003644

by m crowave irradiation at 120 C for 20 m nutes. The
m xture was purified by col um chromatography on :
si | Adcuxtyepf [2-elh\dt&fhgrox&(#ﬂucmobemy&ﬂwm1 84ihgdriguinotirc®t at e
ggd yIBR R @i ilneﬂ».gn dr b 5Jg) Y- u%mma}m&nqd@(&& RIS pbthdsluf

37 (B 578 el pod PR bRl gekn o o vassigrea
H- qE@ o 4days. warxw wm-lwt?etw@ veatsrpul axtiacletiovith ethpaceate.
By heconBinbdekiradts Hér@Bﬁdd&ﬂér@ﬂd:ﬁﬁ&lfﬂt‘élaﬁﬁthgs&l\?entqfemoved ‘ '
e

Ret giceiognehytingrwitiza @'xmremf cyptph Pia@i)@rdﬂhybque@tfda 1 by volurae) to

[ 3- éfrdtitld cotdoondsbesey.| ) - 8- f | uor o- 4- net hyl - 2- oxo- 1, 2- dy “A-

hydro qui nol i n- 5-yl oxy] acet| c acid nmethyl ester The
€ CO was prepare t he net hod of

1g,r eé-hqmg@ F(g}pl@jd 2549573 r(zzal-aL 90 (q, J = 7.5 Hz, 2H), 3.85 (s, 3H),

d| cthﬂscﬂa’erﬂqﬂ@ 281, fol70 (ddpd 53, hyau‘: 10 YHY 6987109 km,|2H), 7.00-7.10

ngygo-ag@[}@% 5 I\/S ESI (+ve) (Method B): 424 -
Preparati on 51d:

ES Ms: EAS'H'“ @HMS‘“%@nWIW”Z) *(ﬂgfe['ni?ﬁrt'ﬁ‘ﬁétzl%%y 8- f1 uor o- 4- m‘
et hyl qui nol i n- 5-yl oxy]acetic acid nethyl ester 30 105 .

o '2'@&7*@3@@4@ REHFERO95LAYEEAbro TAGbbbrg RGRIRKOC
" )fl geff\cacld t he nethod of Preparation 34e using
[3

di chl or obenzyl ) - 8-l uoro- 4- net hyl - 2- 0x0- 1, 2-di hydro- qu |
. i noA m&m&dt@%b@ﬁféihbfy Bthyils AIrd¥-{4-RBFoBSNzyI RuiBHN-5=S|
( +fo9x églz‘?cgnighyl esﬂ&%&% 'FnethancB ‘ato%% t&%hgsdnm?ran (1§ mrB n.

Pr ep a at o)
- 29 3- V(aier&ﬂ AR BhiBEnYPide- Q0% @ MavtisRbeiiensy eBPerYGo38- m
et hyihuges. iod rmirturebvay pariichadeiviaen aibyl dectéle Andsb Miaigasoue f

[ 3 r(yao&w#b chl anqneeahw&os PRasd nbd &m&g@%&my a%ei‘a H-4-m
cyWE O%I n-5- ﬁﬁ_ z%{acetl c aclLd neth es er O 071
PIESELGRTOR Yo5° P ot pSiesimypita A sol
hy dmdenrei@cmr@wrgn’u(l@atlc@ ofrbh} reaigles iartnmmatlveabvamentmse
28 ETHFRCAkHG £ gifa@ient bvdd @Y FrinutEl 8f acetonitrile in'water, followed by washing
I - with diethy! ether gave title compound as a white solid, 0.090 g. -

" "H NMR (DMSO0-d6): 8 1.16 (t, J = 7.3 Hz, 3H), 2.80 (g, J = 7.3 Hz, 2H), 4.35 (s, 2H),
4.90 (s, 2H), 7.00 (dd, J = 3.7, 8.7 Hz, 1H), 7.05-7.15 (m, 4H), 7.30 {t, J = 75 Hz, 1H),

.30 7.50(dd,J=88,10.1 Hz, 1H). |

MS: ESI (+ve) (Method A): 424 (M+H)*, Retention time 11.5 min.

Example 51: [3-(2, 4-d|chlorobenzyl}—2-d|fluoromethoxy-8-fluoro-4-

methquumolln-s-yloxy]acetlc acid
35
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sol vent was renoved under reduced pressure and the pH
of the residue adjusted to 4 by the addition of
W@l 28¢1/a3b748cet i ¢ acid. The m xture was dil uted RCTEGPRPP6/003644
acetate, 15 washed with water and saturated aqueous
sodi um chl oride solution and dried over magnesi um
sul fate. The sol vent maslTeaned under reduced

pressure and the residus G%edF by col um ‘ :
chr omat ogr aphy on silicg el t|ng with a mxture
:0to 1:1 by volune)

of ethyl acetate and ne
to afford title conpoun ® solid, 0.040 g
H), 4.20 (s 2H) ,

20 'H NVR (DMBO-d6): S -

4.35 (s, 2H), 6.70 (do

1H), 6.80(dd, J=2. 1, 8. 4Hz, i H), 72<5(t J=2.1,8.4Hz, 1H), 7.4~

O(t J 9. 4%& 11 1), 7 65. (d J 2.1 Hz, 11-1), 7.80 ‘
H) . é) (Method A):- 460

‘( m?l)eparatﬂéﬁ%w%ﬁd'ﬁh'%bew' ﬁ?fﬂﬁﬂr&smdrwgphee@- (+ve)

( MebdrobalyrBjie 460 (MrH) *, Retention time 4.4 min. . .

anpl e 52:
2-di f1 uor.al fl uoro3-(4-fl uorobe ) -
Eﬁ. AR AR A A %ii?P‘&lS"ﬁ afif eV peteigdd 35@?
1064-NOr 209D (0.8 @YU HREEH BBPBOBAGIRSIRIon &l é(p?ﬂrfat 300171"*5@&
2- § el histe @B@ﬁm{é& by%omﬁﬁtsmb@&bgryﬂhy 6n anbb@ensemtmg twitbait y!.
est er mpound
o ST e sogfeed RS B8 P ERRORRGIY aldlS %*E'anédung o
1&nd0§Z@xoth|obutyr|c acid S-tert butyl ester. 5 'H NMR
(CDCI3): 81.40 (s, 9H), 2.20 (s, 3H), 3.10 (m. 2H), ‘

3 E;I(-;):'e;gratlor;l 51’5 d. g§4-§%bor<}behgyi) 8—ﬂ§org§ h‘rﬂbxy&'—#e’chﬂ 1 ﬂi%u.ﬁ&[h-z-

2 (%mfluorobenzyl) N- (2-f 1 uor o- 5- hydroxyphenyl) 3- ox0b
utyram.de 10 The title conmpound was prepared by the
- 1ret Freditloforppund avea piepareghespinef & Preppraiipnfdc using 2-(2,4-

dichlorobenzyl)- N~(2-f|uoro-5-hydroxyphenyl) 3-oxobutyramide,

MS: ESI (4+ve) (Method B): 352 (M+H)", Retention time 3.6 min. _

20  Preparation 51c: [3-(2,4-dichlorobenzyl}-8-fluoro-4-methyl-2-oxo-1,2-dihydro-quinolin-
5-yloxylacetic acid methyl ester S

The title compound was prepared by the meﬂ’igd of Preparation 34d using 3-(2,4-
.dichlorobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-quinolin-2-one.

25 . .
MS: ESI (+ve) (Method B): 424 (M+H)*, Retention time 3.9 min.
 Preparation 51d: [3-(2,4-dichlorobenzyl)-2-diffuoromethoxy-8-fluoro-4-methylquinolin-
5-yloxylacetic acid methyl ester

30
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fl uorophenol and 2-(4-fl uorobenzyl)-3-oxothi obutyric
acid S-tent-butyl ester, Preparation 52c:

WO-20UBFB33- (4-f | uor obenzyl ) - 5- hydr oxy- 4- met hy [PCIIGRRNGH003644
olin-2-one 15 The title conmpound was prepared by t he
met hod .of Preparation 34c using 2-(4-

f | uGhoiilenaypuniinéDerédared by the method of Preparation 34e using [3- (2,4

uor azcﬁo.’ayéﬂl&@xacﬂlawlh tny?azxaae@b%wmmm Woxyﬁ:e@btic(aﬁe)

thh B% Retention tine

Pr e 3 h 52d _

[ 8- fluoro 3- (4-fl uorobenzyl ) - 4- net hyl - 2- 0x0- 1, 2- di hydr
© QQUIMIOESIN:R) (MEHHRY B): aw%uﬂ)*a%tam&ﬁtn’féyd s@mier The title

conmpound was prepared y the nethod of Preparatlon 34d

usi ng 8-fluoro-3'

( 4- Preperisdieyd- @@W@B@V‘J adﬂgqrcpwqthogy -8-fluoro-4-methylquinolin-

H- qeiyiegfjdceticiiciane. ' H NVR (DMSO-d6): 6 2.65 (s, 3H),
3.70 (s, 3H), 4.05 (s, 2H), -4.90 (s, 2H), 6..65 (dd, J

=4.0, 9.1 Hz, 1 , 7.05 2H), 7.20-7.35 3H) ,
191 BEolpi oG +-IRmroeE LA ropRBRH S Ep ey LR
Ret gimtyjeostictabidmeByl®stet (0.071 OméEmapE(t @t Lipand3BM aqueous

[ 2- gddfdn%ﬁn%ﬁﬁé &ﬁh‘ﬁb‘n (% AL Hﬂ%& s%rréadﬁt F(JOHIQ&W@IU bok 1 ﬂotﬁ‘elth@y

| ?ueor[]v%lntl u@as remc}(feéJ ur}/oler re ucec? pressUre ang’}he %II-I o? t?le residue a{'gjustechJ to

[ 8- # byibe edd¥iof 4¢ didciabacetipaasizhy THe-mixtyre why diluted inedhylacetal, hydr . -
19q uwaunba wnrﬁué’eé alfd w&ta@@mé@s a6dishn EARriBY bolidh @4d drifd GRr
' C ar Blo%ne?mm m@;a}%y Jl'rbe)solgg'g‘l as re&ove% un’é'gr l‘edBced%?e%SL}?!e and the

acetlc ac

chl @Fider W*tﬁﬁrb&ﬁ@!'ﬁfhﬂ/@f@ﬁ@rapm@"?s”m o9l elyling %@ﬁerm'é'elfeeﬁ O
. 107 eti¥Dace 4fdidtidol PCT o GR2QV6INE IS 4ibrd 16 céinfcdnd &s Lhais .
Theaﬂa%hﬂbg.mas diluted with water, extracted with
et hyl "acetate and the conbined extracts washed with

ter and then dried over magnesiumsul fate. The
SOl HENIVIR (S T-46)00/28b (Br2Eie .20 €] QR A 3P (SCRHLB. D (@NL= 8.4 Hz,

pur i e?éd('d&".“}_oh %Q%z ﬁ-ﬁ #jéb‘?t 9¥2 10911 HQT‘IS?F'}%QP.? 0g1aphy

©on S|I|ca % m xfure et hyl acetate
.and™: %Fdﬁ%bﬁé 1{"17 Olgijzﬂ'ﬁ?’réﬁ' fol |l owed by washing
Wi t MS:cHSk vyl (MethbxbA): 4aa\ig+Hit)', tHetentiacndimed@rdhias a white

‘ §0|M§ E@(-@% (Qlethod'h)%(l(/lg@gﬂ%)entloﬁtl%egﬁrﬁﬁ (3H) ? ?0
40 87Hz 1H),690700(m'2H),710(m2H)

zlﬁxa(rqple 5: Ez-djﬂl@rqmethgyﬁ)fluom-:g@—fttprobgnzyl) 41|Qetlmqqlgolm15~ '

H) yibXyRRaticddidon 52f :

~(2-di fluoromnet hoxy- 8- fluoro 3-(4-fluorobenzyl) - 4-net hy
| qui nolin-5 _

30
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yl oxy] acetic acid 15 A m xture of

[ 2-di fl uor omet hoxy-8-fl uoro-3-(4-fl uorobenzyl) - 4-nethy
WO THBIN43- 5- yl oxy] acetic acid nethyl ester (RCNGH006/003644
tetrahydrofuran (4.0 nL), nethanol (4.0 nil), water

(3.0 nm.) and lithium hydroxide (0.020 g) was stirred

at rRrewarettlemrﬁﬁaratzlefmaoﬁmzyl)élﬁoxomomwr@smtdSh‘en‘ Pty esiere was
partitioned between ethyl acétate and 1.0 M aqueous

hydr oric acid. The xtracte '
¢ hedloma e yesrarmed AR redfie S dBe hases
wer @rmqnw\ywwrww;mﬁrnﬂé Goketiebuyiel agich® tasiblitykaster.r emoved.
under reduced pressure. -Purification of thée residue by

2o AU EATE F s b b T SV g et

conpiﬁ?ﬁm 27 W (whaHle solid, 0.10 g. 25 "H NWR .
(DI\/ISOdG) 6 2.90 (s, 3H),. 4.20 (s, 2H), 4.80 (s, 2H),

2Bl oo e gy Wi okl o

I(Q\/Ethod A : 410(M+H) Retention tine 12.2 mn.
ESI The vee)cofhitinb agks ;Bépare@ilﬁ) tl'(el\vﬁdﬂ)o’ﬁi of Plepaeatioh 84b Using® aaurﬂ 4-

[a" QoS R B shorobenn pogotobutyc st Sertbuyl eder | (|
uor oqui nol i n- 5-yl oxy]acetic acid 108 V\D 2007/ 036743
PCT/FEB2a66Y 22638 dro-3H4-BBoben)-5FhydroGH-Retiyb aid-glihoin-258a: -
1@-(2 fl uoro 5 n| t rophenyl )acet am de 5 Acetic anhydr| de

ded dro dof 1
(i pabiekgh g R iR Sy Borib S oR0e Btk e
( 7. Suagybenzyl- l‘é(@éltmr@-S-azdr@kyp@Ovlm oXobufyramidé.l ux. The
resulting mxture vvas heated at-reflux for 30.mnutes .

2 \RORLE ! B B s\t bl 5 PR o0 1 o 0l d

wat er e re |ng preC|p|tate col l ected
By filtration, vvashed with 1.0 M aqueous hydrochloric
aci Grepadtionate: 8-fuseth-T(Haotobanzyl Pi-gbike-2{okd-1,2-dR iR Dinoh-5.S

aI 929 1H NVR (DVBO d6): 8 2. 15
l"'g%@a"%%m"%ﬁg'eg?r_ 9.1, 10.3 Hz, 1 H), 8.00-8.05

ddd J'’ =29, 4.2, 9.1 Hz, -1 H), 9.00 (dd, J = 2.9,
6 8 Thiztjtle torkfjoundWasiepaed bﬂthbl)nethbﬁi offftreqacatiart $40usibB fluoro-3-

2B ( @rmoa&zayé hydRiRRRR YL HBRMoR- Qﬁe

‘H NMR (DMSO-dG): 8 2.65 (s, 3H), 3.70 (s, 3H), 4.05 (s, 2H}), 4.90 (s, 2H), 6.65 (dd, ‘
J =4.0, 9.1 Hz, 1H), 7.05 (m, 2H), 7.20-7.35 {m, 3H), 11.60 (s, 1H). '
MS: ESI (+ve) (Met}iod B): 374 {(M+H)*, Retention time 3.5 min.
30 ‘ | _
Preparation 52e: [2-diﬁuoromethoxy—8-fluoéo-3—(4-ﬂuorobenzy!)-4-methquuinolin—5-
. y[éxy]acetic acid methyl ester

A mixture of [B-fiuoro—3-(4—ﬂuorobenzy|)-4-methyl-2-oxo-1 ,2-dihydifoquinolin-5-

35  yloxylacetic acid methyl ester (0.48 g}, N,N-dimethylformamide (6.0 mL), potassium
carbonate (0.72 g) and acetic acid chlorodiflucromethyl esier (1.7 mL) was stirred at
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A m xture of 2-fluoro-5-nitrophenylamne (2.0 g),

pal l adium 10 wt. %on activated carbon (0.10 g) and
WORRHAEF74620 n -) were stirred at room tenper aPGif(-‘S}HZQ%/OO%“

2 hours under an atnosphere of hydrogen. The m xture

was filtered through hyflo, washing 20 with ethanol

and 7¢ fixfostodaye The mextopy/ e dilitelbwithrveshy R FhcRid @SS Hihg ataate and |

af f We@oﬁblﬁéd%xtré‘c%% HChitR Svafdr M1 'tﬂer dﬁ&l dutlr m%n%su.gn sulfite NVR
( DW%e tauas refnove nger r%%nc@ pr?qfur inq_BuFPlc?tzTgﬁ %‘8 gen]dge by
2.6 co!@nrvchmamrdﬂjm orglig@gd] Sjuting with.a rdiBuPobgiaw atelatarng3c:
3- agjitfexdnd %%Qab:ﬁ 0Hot|oﬁre§ By WishRg wit diiQAlEtHENgRd b t €
(17, 3{%4% ?’H(j 9 -) was added dropwi se to a-
m xf’ B ﬁ% P fI uor ophenyl ) acet ani de ( 36. 7
g), sulfuric acid (50 m-) and 30 water (270 m-) at
0- 104 mmnrtbm:utjnwgsr(@ 3WF% 8614, Bm)emlz@(s ﬂ? 10700, Foml;, 620 (ctld J=
m nyte n
b 400l B5ha o 35 sl r B Bz oA B BB DAl
1 t ?)311{)1@for a further 20 mi nutes The m xt ure was
“added dropw se over a 109 WD 2007/ 036743
PCT 7
' é’l%?%%%g Qoégﬁ’lf}?rorﬂg gg flué‘% ?t(fawo? gl) ? f%&ﬁrlél}nﬁocﬁn -5-
f vvat ¥exylegetip aciq ) at 130 C and the resul ting mixture :
heated at 130 C for 2.5 hours. The mxture was cooled .-

| 15n ﬁﬂuﬁtﬁ@of?@&hoﬁ:’?f@tﬁo% mldroos (4tfﬁ]&o§e%w4 4,88 ,ﬁﬁhgﬁ@d to

<o UVBiFo FL R B0 210 ERIUPBEm €23 b TRHATR A
was Waterg3.0imLhangidithism, hydioidep(el08 g)twae stiriel it ratre teywmsrature for 40
. ﬁC :jﬁlnﬁﬂﬁf %@Mlthmé%dhsﬁdn@@ be@éen%@@l%%&&t@ @ﬁ@lfjo M agueous
C oril cC. e e.
Y h @RS a6 e fdtafe Fikd BR{cRTholls i ShiltaidE St
2Q | goatbined prganiqRbasasweEs firied evepsasiym Rle andé*m@é'ant removed
pr esrgie réduced m@édsre Pufrifidatich & MdPEH0E bySregardivOmiersephath

) 22 I;PL sﬂ'xg 8 g%ﬂ%@gé%@i@e@ f a toéltr%gn cht'é }_B%ve E‘r’t'g)csnaé%@%
J -assa"‘?"tei‘?l'déf”ﬂzg 1 H), 8.85 (br s, 1 H). Preparation
53d: (3-am no-4-fl uorophenoxy)acetic acid nethyl ester

245 ‘ﬁ'bﬁﬁﬁ nsh- E‘ié)%élﬂ?%—ﬁ'cti@(sozl-@)ztéb@@ zﬁgqﬁé@ “P 12 10,89

~stirred sSus % I noI

o ol 390, THE R0 i A0 250 o b et S 480, T & O
m XUSIES! (vae) (Method T 10 (Mt Reteatippdimatize eif. or 15 ni nut es

an%é N5 Aheod 8): Aomand erﬁhtﬁm'ﬁ?néb'érnﬁn was treated

with brompacetic acid nethyl ester (3.3 g). The

"resulting mixture was warned to roomtenperature and
3Q hframpleBada-(24- dtﬂhp@bewﬁrémftuemeﬂwv 2-efiyliB-Juorppyeinolin-

b-yloxylacetic acid .
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20 m xture was diluted with dilute aqueous amoni um
chloride solution and extracted wth ethyl acetate.

- WO0TeBi3ned extracts were washed wi t h sat ur atR€d/GB2006/003644

aqueous sodi um chloride solution and dried over
magnesi um sul fate. The solvent was renoved under
reduced pressure and purfifi cat' on of the residue by

col.utm chromat ogr aphy o8 a-gelf eluting with a
m xture of toluene, di w @ and 25 et hyl
acetate.(2:1:0 to 0:1: 0o O: 20: Iy’ by vol une) gave
title conpound, 2.7 g. ' RDMBO-d6): 6 3.70 (s,
3H), 4.65. (s, 2H), 5.1 -(blrng 2H), 6.00 (dt, J = 3.1,
8.8 Hz, 1 H), 6.30 ¢ddoHd = 3.1, 7.6 Hz;, 1 H), 6.85
(dd J = 8.8, 11 2 Hz, 1 H) I\/S ESI (+ve) (Met hod B):
P‘ }—% 3 mn. 30 Preparation
53e eparaon - @."f*@d'awsﬁé‘ﬁ?y@w@“ﬁ%ﬁ%nt anoi ¢ acid met hyl
ester A suspension of potassiumtert-butoxide (3.2 Q)

|5n QB&M gﬁt@&‘rﬁiet(@é h@fwé}.ra%ééf c@dbw{sé @vé'r'h}neno@'bf b finiiEsto a

5 oRuits Pzl @ sTucnhenating i <Bli B G 0 gt e
m xresriingRiguraaesentad st felldnferad wwwteatam ewlsd &r4030. Tenut es
an d b edwa pBOretl intoQdId@fater (800 mL) and the resulting precipitate collected -

ot PLPAEH Mg ol H M AARLRSEREER Ao Phablina it aa
10109 §tle feraoospriree ighiPremesofe 881t i ng mi xture stirred-at
room t enper ature for 72.. hours. The m xture was

| 43 R M54 Oy 061018 A B0 s o

remove [ ess rési due
par F?tgl‘b%@d "Bel"\’/*/e%?P @t Hyﬁz%@@’t"!it a0 @itHlut e aqueous

amoni um chl ori de solution and the aqueous phase »
15Xt ?’éﬁérﬁ@n%ﬁ' R-(5-amindlo@h¥beRiiGsamideNe conbi ned organic
phases were dried over magnesium sul fate and the
. solvent renoved under reduced pressure. The resi.due
was A pintird of@diudrg-saiiiopirenylamine (2-fed) agliasijpimy 1@wt. %idniagivatge| |

el U&alrlﬂﬂ (ondj aadt émaﬁbun@mefwér@étme@amm t@rhbé?&t@.@%r b&a&s an d
al e

) q{d]eyan gﬁr(n:o%t trere of&ny%%{?n 'Fhe mlxt%r%]:v%s fﬁ}largg ﬁwro&gﬁ*n F'%ﬂ v?séng 10

20 H wiirthemem Hesolvest rgmgve@tundeg reducpd prepgure tgppjford tilea5- 2. 60

(mébhhaourﬁa€)5w(1lmsoﬁd'|)l 793.30 (s, 2H), 3.60 (s, 6H); '
OO(m 1 H, 700(m 2H), 7.20 (m 2H), 7.30 (m

aration '

[ 3 MR @"’ﬁ%ﬂ?) @@éﬁiﬁﬂ |3)"1 498 (g B2F (udHHL S0 ol 4 8. 2491
ydriagjuHnnis @d.3 =2.6 8. H0 X)) ae®fsj H)aci d net hyl ester A -
xture of (3-am no-4-fluorophenoxy)acetic acid nethyl -

ester go_. 59), 2-(2
Preparation 53¢ S-ammo-tl-’fluorophenol ,

A solution of sodium nitrite (17.3 g) in water {40 mL) was added dropwise io a
mixiure of N-(5-amino-2-fluorophenyl)acetamide (36.7 g), sulfuric acid (50 mL) and
30 water (270 mL} at 0-10 °C. The mixture was stirred at 0-10 °C for 20 minutes and
then a solution of urea (2.0 g) in water (20 ml.} was added and the resulting mixture
- stirred at 0-10 °C for a further 20 minutes. The mixture was added dropwise overa
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|

+ . sol POveg Herisy reguced rerpee

di fl uor obenzyl ) - 3- oxopent anoi ¢ acid nethyl ester (0.64
%), pol yphosphoric acid (2:5 m-) and di oxane (10

W 2007438 843heat ed at 130 C for 17 hours. The m ¥ eBIAE003644
diluted 20 with water and the pH adjusted to 4 by the
addi.ti on of sodium acetate. The resulting precipitate
was p@ioll Fewineids by diiréd soltienaaficopprershiéatt pentahydraie O81 giriiwater

dr i ﬁ/so ¥n9) a@hy@nctanh e re&lﬁ?’lﬁﬂtﬂ@ MR&e@aiGhE TN SOhdusb. Tﬁla 84

t | ng' xglrezwas Cé@l)etg?\ @{‘) Ip b? ﬁg\?ﬁ&%ﬁ c%?he s'vlml_gn adjustea %nM by

[ 3- ¢gHitian ofi 30 %uanuebisrsegiim hyiiraxide Beldion Tbe mixuye wasdiiprgt - 8- f |
50T HEjHHIRAD, Wa@l'lmd’aneﬁ%é big offd fﬂirdi@ih&é)ﬁcndﬁ&d 8 the iRition
tit] f%or?c%gfpa? l'c'qu%ro OI‘I {) %{d?egtr:%%d gth etﬁn“? ace?a e, %e combmed

Pr e?)ar at1on

di f PestoWerA dyadaver r@qmwwrswff@t%riddhmsobmtrqmwea FpEredrad n
ol i preSsupslioanolaifie bbhipoand & advnytolid, exigr. . ' H NWR
(DMSO-d6): 51.20 (t, J = 7. 4 Hz, 3H), 2. 85 (q, J=17.4

Hz, 2H), 3.75 .- 3H),

18" ST VISR 9008 68 big 21 b (0 FHbS b e 329 38 1o Tolo
Hz, 8.20 @, J = BH 17420, (H), 885 (ws/BH)Hz, 1 H), 7.25 (m 1 H),
7.55 (dd, J'=8.9, 10.1 Hz, 1 H. M5 ES (+ve)

(Met hod B): 456 (M- Retention tinme 4.3 mn 111
VO Digrrration B3 8-astng- Bynsvasale aclér"?eeﬁﬂl%?ﬁ’on 53h:
[ 3-(2, 4-di fl uorobenzyl) - 4- dlfluoronethoxy 2- et hyl - 8- fl -

15' or QﬂMinQ—QJﬂb&oprhenM k@d&]m@@ 8dided 1A diAePsuBperSbiibi s8lluR flyclrlde

o 5 h PY 8T B e (AT S b gee
g) , wargediaresim tepperatie fonia minuteg anddhen cpolamty OSCnglfhis mixture
- aqueRUWEated Witd M&’n&hé@ﬁc%id@r%th@l@siéi 331). (e ResOting rMRGre was

ﬂ]le\usrrg d @tr motglqgérgtg}% ? Ihgrl; %lrrecgét ﬂ%s ttelﬂg&&gig f?rt}quIH ﬁfe

29| amixire vag dilyied Vﬂ’@ld&“e ARG RBMSBHT) é'ﬁ?”@éﬁ'ﬁ%@“%??@é?ted

Y e duthethyRicelaBLITH. combifed @Bhdiigeraasshed Wit setirafdd dousumt er

10 &Hgmtcﬂgr(tf%%blgﬁtn%ghbféatogg r&apna‘siuln nﬁatté e saa@ﬁn@a@! Wit h
EvRCe

wat er- an g oL cream
m‘tgeleg e( ycgumn7 4 Hz,
3H) thomaﬁtﬁra(nhy on]a:llca el luiting wum}d)mlxtw'e Bﬁofgg]e, dipiigromeifangend

2§ S, ett%rmceta@ (?Q'O@e 89.06d1: 202‘H)ya vo@m@fga(léjﬁﬂe cémpouad 3785 Hz, |

J 8 9HZ 10 2Hz, 1H) 7 95(t J 75 HZ 1H) M&: ESI (+ve)
( VEHRBER (RMSQ4aBY S0, SR EHER{S, 3. .15 . 8HR 68D flt, J 3\t 8.8
ESIA 1rves.ad B Lol Bls HA 4D, 841D, U= a3t epH-Oomyt i me 3.9
r]\/IS ESI (+ve) {Method B): 200 (M+H)*, Retention time 2.5 min. : '
30
Preparation 53e: 2-(2,4-difluorobenzyl)-3-oxopentanoic acid methy! ester

A suspension of potassium fert-butoxide (3.2 g) in anhydrous tetrahydrofuran (40 mL)

at 0 °C was treated with a mixture of fert-butanol (0.15 mL.) and 3-oxopentanoic acid
35  methyl ester (3.8 g). The mixture was warmed to room temperature over 30 minutes

and then a solution of 1-bromomethyl-2,4-diflucrobenzene (6.0 g) in tetrahydrofuran .
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Exanpl e 54:

[ 3-(2, 4-di chl orobenzyl ) - 4-di fl uor onet hoxy- 2- et hyl - 8-f|
WOROBHWETS! | n- 5-yl oxy]acetic acid 20 F CI O @CT/GBIOP6/003644

OOH TF Preparation 54a:

2- (2, 4-di chl orobenzyl ) - 3- oxopent anoi ¢ aci d net hyl -

est @ nilpwés RidspaizherBsuling potueessireratrant telpdraiede 7¢.8. 4

9) h&r@ﬁﬁaf,ﬁ.gfawats%@&@mm{euﬁamén%%e t@ra)hytﬂ%fu f;,mm

r eat

oXBBEREULRY PrEssUEe: e rREqURyes gttt QFEd(ﬁl?t"!?eé; ?‘hﬁ&g‘% i e

st i dilufersguerius RODNMItE Dip@ita bakitien ArsithBluedus phase eatrasteH witl on- '
of &etﬂyl @ih@M’ﬁHd?mmeE@JJr 5%5&){ LNQ@@%E( riliégnZsu% sdliﬁte and

i x DB EREYeh %ea#%dgﬁs%wea e Rk By b
t hi ghr@aategapb prasilicn gelf elstingwithea/mixturEpé iolvene, dicklorpmethane anél -

d' ! é'tﬁﬁ dcéfﬂté 4'4 WA ©11:0(12 695: by voluie) toabra dtiddokrBouriabYy |
coo esso e conbi ned extracts washed wth water
and

fieirat gaqueous sodi um chl ori de sol ution and
18hen drl ed over magnesi um sul fate. The sol vent was

115%@@5}%@3@7&4@9 RO £B34)6Aa), 08644 (m REyRYS g, an;j ejad & :
re | m .
chr éh%ﬂogérog%ﬁiﬁ %n(ﬁgﬁ %FB%JOZ% fg‘g’l u%w 5%6?%6)%" ‘rénﬁx? ure .

of pentane and di chl oronethane (1:0 to 1:1 by vol ume) -
t 0 PiepDHstdn B3Il 342, c-aunmmmﬁhyma-emylmlube SO t-dinfdq@nolids:- H

,J—6 Hz, 3H), 2.40 (m 1 H,
@W&%‘@iﬂﬁ%%‘“ 73.70 (s, 3H), 3.95 (t, 3
= 7.5 Hz, ,715720(m2|—|) 7.35(m 1 H).
Pr ep aixiure ﬁl@-&#lbo 4-fluorophenoxy)acetic acid methyl ester {0.5 g), 2-{(2,4-

[ 3- &.@mﬂobshzguhb-eidb@ﬁ&ﬂ@ahd%e haxier ¢%~ef4|gy96| m’asmﬁb alnd‘t‘z gdih
ydro X
kA Gorens T oS hoH=Rar taBre R 1 okt m%rea*'ﬁ%é?%@
2@ st with v(ager ae‘;j tgg pH adigstedqo 4 by the addition of sodium acetate. The resulting
dl cﬁb&w@@ NAE yéu)actau EHRRGHH, REPbEwiRGIAbr aRd died tegisaile ( 1.3
Oﬁ'g’ l%/n%glg n :% %grd& 5 m-) and dioxane (25 ni-)

for 17 hours. The m xture was
cool ed to. roomtenperature, diluted wi.th ethyl
acematmamb (kMbthad Byt 0syMeHaERatbnwinelz.2nat er, 15 ‘
saturat'ed aqueous sodi um hydr ogen car bonate sol ut i on
and_sat ur at ed agueous i um chl ori de sol uél on

R B ﬁ&ﬁ'H‘é@l?euf-w) Siifgemsthen2-<f-¢: vﬂmwagm-s

- yloxyJacetic acid methyl ester

The title compound was prepared by the method of Prepafation 34e using [3-(2,4-
30 difluorobenzyl)-2-ethyl-8-fluoro- 4-0%0-1,4- dlhydroqumolm 5-yloxylacetic acid methyl
ester. :

'H NMR (DMSQ-d6): 5 1.20 (i, J = 7.4 Hz, 3H), 2.85 (q, J = 7.4 Hz, 2H}), 3.75 (s, 3H),

4.30 (s, 2H), 5.00 (s, 2H), 6.85 (m, 1H), 6.95 (m, 1H), 7.05 (dd, J = 3.7, 9.0 Hz, 1H),
35 7.20(t,J =75 Hz, 1H}, 7.25 (m, 1H), 7.55 (dd, J = 8.9, 10.1 Hz, 1H}. )

MS: ESI (+ve) (Method B): 466 {(M+H)*, Retention time 4.3 min.
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renmoved under reduced pressure to afford title

conpound as a brown oil, 1.79g. Ms ESI (+ve) (Method
WE)2004B8743M+-H) *, Retention tine 3.6 mn. 20 Pr d§dir@Bivge003644

S54c:
[3-(2, 4-di chl orobenzyl ) - 4-di f | uor onet hoxy- 2- et hyl - 8-f |

uor oqui nol i n-5- yl oxy]acetic acid nethyl ester- The ‘

tit b%p&@m%ﬂ' S-Wwﬂfo%FéH'z?ﬁtl @%o?dﬂ%%ﬂ@ﬂyl@fﬂuomqwnolln—5-

Pre ?tlon 34e usi ng

dic P’E’/aﬁﬁt@ﬁ? 9y - 2- et hyl - 8- fluoro 4- oxo0-1, 4- di hydr oqui n

ol in-5-yloxy]acetic acid nethyl ester. 'H NWR

@M@)Idﬁ% ‘of - (é- 44Rudrboenad )2~ dﬁiu&orh&hox@-@ethyes ﬁ.Q)rchQnollﬂ 5= -
2 H) ylo%]aéé%)gg’d mja?hyl a%féh(ozég g) Tel‘lqimo?(?g) 6‘%}' Hifr (1?5 mlggﬁuis 0 gl 9

Hz , aquepfs lit tydggide solutign 69 57a).) Was strlreﬂ;lt rogm @mpgr@@re fg 2=
2 2 hou¥s. Fné1eH ofindHolutiah Vil alijtdled td 5By the Qdditldd .ol gléal acktidBoid

%I?(tgé %Q‘ilveﬂﬁemm{;% Unc%r '_elzi%eg) 55 g%gf)e?’t!#e %&%%aﬁ dlluteﬁi V\1Ith gatfe
bo r aefUheeslid Fpﬂsctevmséﬂ'%‘éﬁtsmd Wit vtes sndﬂed tagafford t'%'/e S
200ddnipaontiks R 3BRd) 008983644 A sol.ution of S
[3 (2, 4-di chl or obenzyl ) - 4- di f | uor onet hoxy- 2- et hyl - 8 fI

S R S G el DY e s

sod4 aonishaHr es0-6les @0 ku), 6.05(d( 0= 23, 816 HY, \WT.25t(iny 1B, 48t(dd,
- {500 grme{(gim%f %sﬁdhﬂg_[élm‘ghe pH of the solution

was a tion of glacial acetic-

aci Usé%iﬁ' }W@%gﬁbéﬁ(wﬁd’@hﬁ?&?t‘%ﬂﬁ 8Pdlced pressure. | :
TheMBeES| tve) (Method BJ: d42(M+ij*Retenbiangime S@wiint he sol i d

. col tﬁmp@éisai@rs u‘zl4L&.émrbmzyn°ua.ﬂ&ér@ﬁsta.ihaﬁy R¥ingiod mumoqumom{- |
chr%n'la qg$egﬁg¥ﬁon silica gel, eluting wwth a m xture

ane and- msthanol (1:0 to 3:1 by vol une)
28ave title conpound as a white solid, 0.030 g. 10 1H.
NMR (DVB -d6): 5 1.20 (¢, J ={7A Hz, 3H), 2.75 (t, J
7.4 Hz, 2H), 4.30 (s, ! sci2H), 6.60 (d, J

85Hz, 1 Hy, 6.85 (dg Hz, 1 H, 725(dd
J 2.1, :

8. 4Hz, 1H), 7. 50( dd, J=8. olOo ,1e), 7.70(d, J=2. 1Hz, 1H) ;,
. 8.00(t,J=75 Hz, 1 H).| Ms: (+ve) (Method A): 47_4
(MrH)*, Retention ti du‘35mn 15 Ms: ESI (+ve)

( Met hod B) 474(I\/HrH)* Retentlontlrre45mn :

 Exanp
[ 3- 'irzmat'an \51‘% aﬂ%ﬁe!ﬁfﬂfgrpt)enyl)@mn&aiammm?h@esrf?r or o- 4-

| ‘25 A suspension of potassium ter-butoxide (8.4 g) in anhydrous tetrahydrofuran (180
mL) at 0 °C was treated with a mixture of feri-butanol (0.4 ml.) and 3-oxopentanoic
acid methyl ester (9.8 g). Afier stiriing at room temperature for 30 mihutes a solution
of 2, 4-dichloro-1-chloromethylbenzene (14‘.7 g) in tetrahydrofuran (20 mL) was added
and the resulting mixture warmed to room emperature and then stirred at this

30 temperature for 6 days. The mixture was diluted With water (200 ml}, exiracted with
ethyl acetate and the combined exiracts washed with water and saturated agueous
sodium chloride solution and then dried over magnesium sulfate. The solvent was
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met hyl qui nol i n-5-yl oxy] acetic acid FF OF OOH 20 F
Preparati on 55a:

WD-2007/0B683f | uor obenzyl ) - 3- oxot hi obutyric acid PCT/GB2006/003644
S-tert-butyl ester The title conpound was prepared by
t he nmet hod of Preparation 34a using 1 25 .
br orepmeécynder2ediiesh frésdare atrdhe esiduegnidiicdi-bp xaurm obut y ric.

aC ' %r&nétgrﬁp'hp B ¥"|ca%§it & tmg Wﬁ a rﬁxﬂue(o'f H@rkant(a :Xﬁ?q@g%brﬁaethaﬁg?’ -

o Ui 31y Gehad e RO A P T pheny | ) - 3
30 oxobutyram- de 114 WD 2007/ 036743 PCT/ GBZOO6/ 003644 .
é?gﬂa»;utnh@o@@ us} yas, glszecﬂﬁfz&{b (h\?(ﬂtl)hﬁe H‘Ig)ldsgﬁgn ,8H),
2- ( 791?%#'31% @H “é’aﬁn%?%‘?@babb? P%?Pb

S-tert-butyl ester. '"H NVR (DVM5O-d6): S 2.20 (s H)

3 Oﬁreﬁénat:o% H)Lb [ﬁ(z-%chlc(ﬂé%ben%ylfz Bthyh-s-1Bord-atdke-1,4- dH}drocﬁunEﬁh—s-

q}) ) 2 7.15-7.30 (in, 3H) 9.40 (s, -
1 Hffoxgog a‘(%”’e YIS Me:  ESI (+ve) (Method B): 338
1?l\/H-H)* Retention time 3.1 nmin, Preparation 55c: -
- 3- ( R et 6l (sammbamaorbphefoxf)heeas acidmétmdl eqerye. 76 gypd-(yh - 1

H- q#hﬂqo(%depﬂééi OQF%BéQmJ Q;?dtrﬂétw %ﬁé; 9{@@2&% Qh 02{; g@@(s%q-) e

o ST 128 P e Piiet SR PR IR BT WS ooy -
I aniodhe tempetdtUNyiRi(dvBODeth@)aceifie andibis rixtur@ishedwidOvafes, -

lgH) satifatad c{ug&s s9 aum er?ca?oo e sohutlioh an@sa%téoadq(lé'ﬂus o
11. %luéhln&q_ﬂaiugﬁmd tdr:gpne(d oVl a@m% f%i %:(Z%\)etlt,weﬁpl

Ret emovagiingér nasiuGdrasiute toRfierp difestomponung Bsla brown oil, 1.7°g.
[3-(2, 4-di fluorobenzyl)-8-fluoro-4-nethyl -2-oxo-1,2-di

hyd [J | d hyl t 20 Th

1 e RSsL N SRR TR W o
2pr epar ation 34d using 3-(2, 4- '

di f brogerstidr BZY [3)(2.9- ﬂfchlbk@ﬁ@mﬁ)'tiﬁdiﬂfowméxméﬂw b-fllloroqumo!in-s-

H U&t’dx?]%éu@ a&d ﬁ&ﬁyl ester

" Thetitle compound was prepared by the method of Preparation 34e using [3-(24-
25 dichlorobenzyl)-2-ethyl-8-f|uoro-4'-oxo-1 ,4-dihydroquino!in—5-yloxy]a¢etic acid methyl

ester.

TH NMR (DMSO-d6): 5 1.20 t, J = 7.4 Hz, 8H), 2.80 (q, J = 7.4 Hz, 2H), 3.75 (s, 3H),

" 4.35(s, 2H),5.00 (s, 2H), 6.65 (d, J = 8.4 Hz, 1H), 7.05 (dd, J =37, 89 Hz, 1H), =
30 7.20 (1, J =75 Hz, 1H), 7.25 (dd, J = 2.2, 8.4 Hz, TH), 7.55 (dd, J = 8.9, 10.1 Hz, 1H),
7.70 (d, J =2.2 Hz, 1H). ‘ '

Preparation 54d: [3-(2,4-dichIorobenzyl)-¢diﬂ'uoromethoxy-2-ethyl-8;f!uor0quinblin—5-

yioxylacetic acid
35
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"HNWR (DVMSO-d6): 6 2.60 (s, 3H), 3.70 (s, 3H), 4.00

(s, 2H), 4.90 (s, 2H), 6.65 (dd, 25 J = 4,0, 9.1 Hz,
WO 20§7/0367495 (dt, J = 2.5, 8.5 Hz, 1 H), 7.00 (MCTIGHH06/003644
7.20 (m 1 H, 7.30 (m 1 H), 11.65 (br s, 1 H. M

ESI (+ve) (Method B): 392 (MtH) *, Retention time 3.5

m rhsoPLﬁl&p@f@&qubhEﬁ?en 4d|glilofr(?methoxy-2-ethyl Bﬂuoro?umolln -5- 4
et w&xaaﬁeﬁ%@' {7 ritlepdi 6 AL MK B e

&% " The
ti taqeew@nq%mﬁwdmge @}L@gaﬁogjg n]bg,wqqﬂp@rrqﬁéq«t el tgpperature fort -
" Pr apad. aitd pHof 3eeolifdnhgis hdusted.igls by the addition of glacial acetic acid

i fl or [
Sﬂ ol InH R-E%QI?M E}‘r?a\éeedtunger éedgcae% &F@%ﬂ%{ Thgregxét?e v&afgﬁlll%}ich %%‘f’é‘ ‘
20074 U@@?’@@o f epfivaer- ﬁe@eﬁ@n W'Wh(omm@aﬁ ley)on sfjca
gl—l)@@’ , blgtingJith a mikOof(dRhioBhipthark. £H0 n(e&anoéagbgo (33 b90(\)]IlQrBe) |

: t =
"%"“ggié'%ﬂd %T)a“’#}‘ 599 0%35% , LIPS (m 1H, 7.30
(m 1I'H, 11.65 (s, 1 H. M ESI (+ve) (Method B):
1044 2H NMFHPMSORIB): 6120 @nJ £ 7.a8iz,BHA 2AT5(E, J = 3.4Pzeghd 430 (@r2H),

Fgf4(5£ (s 23? f6;160 d, J 85H H)zs%';(%iﬁl J 3O7ngt9 H(._)zX1H) 725 (dd, J = _241 o
Aol G 3#%%9}25%‘1‘1)87&6?&—;% U8 i B0 el <75

[ 3-Hz21H)- di f 1 uor obenzyi ) - 2- di f | uor omet hoxy- 8- f | uor o- 4-m
et%ﬁﬂl(@@)'ﬂ\ﬁeﬂ%dﬁ}&?ﬁ’h@ iﬁ@t@ﬁtibﬁtuﬂ&hsjsmﬁt hyl ester

15D B R S M BefTogind 85 1) Sas i i rred

‘roomtenperature for 2 hour. The pH of the mxture
M$xadbussqd(z Sdfudrgbdnzf)-2dmubiomsteky-ghasoal acetic .

n nmoved under. reduced pressure.
Thé‘gerﬂ@ﬁ?"gmt""\%d&&araﬁaicag%wth water and the solid
collected by filtration, washed with water and dri'ed
to afford title 15 conpofind as a white solid, 0.030 g.
1H NVR (DMBO-d6): 6 2.9 No3HE)F4. 15 (s, 2H) 4. 80
(s, 2H), 6.90-7.00 (m ) £ E
7.25(m 1H), 7. 500(dd, J=8."9, 9y7Ha, 1 H), 7.85 (t, J = 72

. Hz, 1 H. Ms: ESI (+ve) gl AF. 428 (MHH)
Retention tinme 12.3 mi ESI (+ve) (Method B):
428 (MrH)*, Retenti-ono rore 4. O3 n. Exanpl e 56:

20l 3-(4-chloro-2-fI uorobenzyl) 2#di f | uor onet hoxy- 8-f| uor
0-4- net hyI qui nol i n-5-yl oxy]acetic acid

: Preparat[qn 55a: 2-(2,4-difluorobenzyl)-3-oxothiobutyric acid S-fert-butyl ester

The title compound was prepared by the method of Prepéfation 34a using 1-
25  bromomethyi-2,4-difluorobenzene and 3-oxothiobutyric acid S-tert-butyl ester

MS: ESI (-ve) (Method B): 323 (M-H)", Retention time 4.2 min.
Preparation 55b: 2-(2,4-difluorobenzyl}-N-(2-flucro-5-hydroxyphenyt)-3-

30  oxobutyramide
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FNO /F F OF OXH 25 d Preparation 56a:
2-(4-chl oro-2-fl uorobenzyl) - 3- oxot hi obutyric acid
WO 2081q36B3t yl ester The title conpound was pr &SV EBROPE/003644
the nethod of Preparation 34a using 1 30
bronDnEthyI 4-chl oro- 2-fl uor obenzene and

3- O ik M re®b ﬁéheﬁ\b‘& 6‘f|Pr§p§Fa on 34b1|§1§g ¥nino-4-
200 /03 %%[0 glﬁié%éé%grgbeﬂigg oc(gthlotygﬂ'ma g(%g(bgzyi%s%l 40
1305(dd 384 14.0 Hz, 1H), 3.15 (dd, J = 6.6, 14.0

' ’l—iNrbIBaS:)r\%(ﬁée (§22 31—1)%6%% 24, 4.2b (34, § B4, §41hz 4,650
(4. GH} E‘Pé(”?%f"& 5r1557 3943 3’%@-‘@%‘ qf"inglgg?%hﬂydr oxyphenyl

é |
) - 3MSOBES btye)MatmbdiB): F3aeMe-HY | | Retendorgiower?al mias prepared by
the nmet hod of Preparation 34b using 3-am no-4-

f

Tu en \ ! . -
> ( BeBHMED 8o SR PV P Mo B L gt
S-t e - butyl ester. 10 'H NWR (CDC13): S 2.25 (s,
8H), 3.25 (m 2H), 3.85 (t, J =7.4 Hz, 1 H), 6.40 (br-.
s, TheHifle cdinpoBnd(was plepkied bpth® Brethddiof P.ﬂeparaﬁorgi‘lc ugng2-@A- | -

dlﬁuo%el(zv})N%ﬂuorozs %r&tsher?yg)'s &oﬂutﬂ?rmde H: 7.90

br s, 1 H. M ES
(+ve) (Method B): 354 ( MtH) *, Retentlontlme32mn ,
15 Prmtm&&aadﬁ)%% (s, 3H), 4.00 (s, 2H), .50 (dd, J = 4.4, 8.9 Hz, 1H),695 o

F ((h] Gh), ?Eg n?;_]tf-d 9'%9*%@@%}51—%'181“&24)011 y\?\ggxyr: gfégy E
by vﬁe%iﬁvmé« St B0 Wt Sl ITERARS. (50 Do Y

chloro-2-fl uorobenzyl) N- (2- f | uor o- 5- hydr oxyphenyl ) - 3- .
0X Obi‘ébééétfémistﬁ 13-(2 i aliRot B @)uoroB-st®b2-0%0- 1,3 thydrabuihBlin-

’ —42 8.8 Hz, 1 , 6.95- 7.15
e i el T

2 etentlon time 3.4 mn. 25
The title compound was prepared by the method of Preparation 34d using 3-(2,4-

difiuorobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-quinclin-2-one.

H NMR (DMSO-d6): & 2.60 (s, 3H), 3.70 (s, 3H), 4.00 (s, 2H), 4.90 (s,2H), 6.65 (dd,
25 J=40,9.1 Hz, 1H), 6.95 (di, J = 2.5, 8.5 Hz, 1H), 7.00 (m, 1H),720(m 1H), 7.30
" (m, 1H), 11.65 (br s, 1H). :
MS: ESI (+ve) (Method B): 392 (M+H)*, Retention time 3.5 min.

" Preparation 55e: [3-(2,4—diﬂuorobenzyi)-2-dif|u6r0methoxy—8—ﬂuoro-dﬁmethquuinolin- '
30  5-yloxylacetic acid methyl esier

The title compound was prepared by the method of Preparation 34e using [3-(2,4-
_diflucrobenzyl}-8-fluoro-4-methyi-2-oxo-1,2-dihydroquinolin-5-yloxylacetic acid methyl '

ester.
33
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Preparati on 56d:

[ 3-(4-chl oro-2-fl uorobenzyl)-8-fl uoro-4-nethyl -2-o0xo-1
WO200H036%4dr oqui nol i n-5-yl oxy] aceti c aci.d net hylPOI¥GE006/003644

The title conpound was prepared by the nethod of

Preparation 34d using 3-(4- 30

chl @fiia (@éﬂ%‘f%ﬁ#@éﬁ? b 4050, omdikgwsmjg 'ﬁﬁg 86 1ckd

gg't@ﬁm&«pm@ ggwwnzsfbﬁ SR A 1R, Wi

[ 3- ¢4iehi08sas,AHf.| uor obenzyl ) - 2-di f | uor onet hoxy- 8- f 1 uor
0- 4ms: ) [N Dolilan® RleRniRe @linein.aci d_met hy|

oo TS ER| Lot B i D RSN 003644 The title
%onpound was prepared by the nethod of Preparation 346
usi Prgpdraior 85f: [3-(2,4-diflucrobenzyl)-2-diflueromethoxy-8-fluoro-4-methylquinolin-

cl ogﬂo,@Iagét,ggg,@benzyl) 8- f | uor o- 4- net hyl - 2- oxo- 1, 2-di hy
dr oqui nol i n-5-yl oxy]acetic acid nethyl ester. 5 1H NWR-
(CbC13): 8.2.9 (s, 3H, 3.80 (s, 31-1); 4.20 (s, 2H,
4. 7TRsqdion KH-(2:4alifmoroperayl)-difiiorgnedioxygs- @omt&—mgthylgumo@n BO
1(6 t, yiskyfacelle Zid#ethyl dstdrko. 2(ﬁg)96etﬁaﬂ1d| (18mB), Watdr,(0.8 m) 4, 5.0lM

8%% cgug écﬁmn h}féro de gdiﬁ]ﬁ 4%%%%1"@ at rgorrf%é%;%’a%(ge égip
45810(me|14; pH of fhetmebviere was adiypteddo Bbyingaddiion gialagial aceficsgid
56f zdnd the solverit removed under reduced pressure. The residue was diluted with water

[3 zf‘("é tﬁ%'lh Biefeeh l;:&‘fﬂ{r r@ﬁ%weh whn hib) 440 HARED BRkymia- 1 uor

qui no géhoxyj acetic acid A solution of
1{ 3- ‘(OK'PBLH‘F'B?ﬁ"’?tefSP'LPoPB zyl ) - 2-di f | uor omet hoxy- 8- f | uor
0-4- met hyl qui nol i n-5-yl oxy]acetic acid nmethyl ester

(0 19%&@%%5 %'Mr@fsur ans sléh)n:i 80 (s, 21—2 eathOl'r'éb(Q: M)

i um I_on H‘L

St 1 %%mwna@r%?ﬁa P hocs A Lol vent
wasM$:dsbieel (MetksirA)r428 (I8, }ﬁeéemrtimeahd"!me residue

ol | g ey (v iR d): 4z§m+mHRe{enﬁoh&.ﬁe Aoxhinir € was
adjusted to 4 by the addition of sodium
di hydr ogenphosphat e and extracted with ‘ethyl acet ate.
TheExemntsiShda-(4-ehlero2cfiuprabensycf-ditipreyeipo ?-fm

_ sul théthRqiRdlinishoxyRlewddcid enoved under. reduced 20
pressure to afford title conpound, 0.090 g. 1H NMR
(CDC13): S 2.85 (s, 3H) 4.20 (s 2H), 4.80 (s, 2H),
6.65 (dd, J = 3.9, 8.7 Hj, £.80 (m 1 H);: 7.00
(m 1 H, 7.10 (dd, J = 1H, 7.25 (m 1
H, 7.80 (t, J = 72 Hz{_J VB ESI (+ve)
(Method A): 444 (M+H) *, ntlontlrre 13.1 mn.
Exanpl e 57: o ,
[ 8-chl oro-3-(4-chloro - B d¥ f | uor omet hoxy- 4- net hy

b
| qui nol i n- 5-yl oxy] ac8t i 8¥a0| d
25 Gl

Preparation 56a; 2-(4-chloro-2-fluorobenzyl)-3-oxothiobutyric acid S-fert-butyl ester

The title compound was prepared by the method of Preparation 34a using 1-
30  bromomethyl-4-chloro-2-flucrobenzene and 3-oxothiobutytic acid S-ferf-butyl ester.

116



NO /F F Oo0o ~OH 30 cc 118 WD 2007/036743
PCT/ GB2006/ 003644 Preparati on 57a:

W0-2007/036148r obenzyl ) - 3- oxot hi obutyric acid S-tePCTHER2)06/003644

ester The title conpound was prepared by the nethod of
Preparation 34a using 1- brononethyl -4-chl or obenzene:

S AT

2H)84 $.80z,(1H), 3J5:(:dd7446§{z140Hz TH 365 2H), 3.90 (dd, J =6

1 Az 1 0£.6b-A 7 biy. 2H) , 7 25(d, J=8. 6Hz, 2H) .

Sut yrepsiatien S6p02-(itee

Preparation 57

2-(4- chIorobenzyI? N-(2- chloro hydroxyphe l).- 3- oxob
oria bSO RS RS PR EHIBY fhe

metoRetyRdmiddr epar ati on 34b using 3-ani no- 4- '

chl orophenol and 2-(4- chlorobenzyl) 3- oxothlobutyrlc .

acid S-tert-butyl ester. é *% N&thd B) - 352

(Mﬂhy itle oRmpRuRel MWaPrPRAiRd By e f?ﬁ“r?d o 8P t@éﬁ Sngaget
Glbd)ropihanci} afci2-eiihbroediznmiénzyB3-brpthiobtyricleciset-fagHoutyl ester. © - .
qui nol i n-2-one The title conpound was prepared by

1
ChIPBLRoR) 0 ReEBuRi Aot AR s 1m0 58 1

m de;),esztom 1H)M\ﬂa(@d:>u/5®9dﬁi)4 HB11), 7.85 (nszHBF‘l)m(tAJ %1 tlg,
2 1H %d 9= 39, ssﬁz,ZHi"éssigls")m{ 20-7.35

Né”s §'|(+Y \g)\g‘j“’")(d%éﬁt% ﬁ;m 10. 50(brs, 1H) .

et enti on tInE

1&3 6 mn. 25 Preparation 57d:

[ 8-FrdpapiiGr sho{ Fa@hbRrGEBEAkYIY- 8t fudRE S¥yiroRy- 1@t ; m-qmmbwr

oqyi nol i n-5- yl oxylacetic acid nethyl ester The title
co ind was prepared by the nethod of Preparation 34d
usi ng 8-chl oro- 3-

( 4-Tabtiterconpolay whs refryadr! l:(\]me-mbmmtohm’epdratlon 34c using 2-(4-

o %b@oé oot MR RB: ka0, (¢, 3 5') ,

25

30

35

"H NMR (CDSOD): 5 265 (5, 3H), 4.10 (5, 2H), 6.55 (dd, J = 4.2, 8.8 Hz, 1H), 6.95-
7.15 (m, 4H). ‘
- MS: ESI (+ve) (Method B): 336 (M+H)‘* Retention time 3.4 min.

Preparation 56d: [3»(4—ch[oro-2-fluorobenzyl)—8—ﬂuoro-4-méthyl-2_-oxo-1 2~
dihydr@quinolin-5-y|pxy}acetic acid methyl ester

-The title compound was prepared by the method of Preparation 34d uéing 3-(4-
chtoro-z-ﬂuorobe_nzyl)-8-fIuoro-5-hydroxy~47methyl-1 H-quinolin-2-one.

MS: ESI (+ve) (Method B): 408 (M+H)*, Retention time 3.7 min.

Preparation 56e: [3-(4-chloro-2-fluorobenzyl)-2-difluoromethoxy-8-fluoro-4-
miethylguinolin-5-yloxylacetic acid methyl ester
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=89 Hz, 1 H, 7.20 (d, J =8.5 Hz, 2H), 7.30 (d, J =
8.5 Hz, 2H), 7.55 (d, J =8.9 Hz, 1 H, 10.65 (br s, 1
WH)200186748S|  (+ve) (Method B): 406 (MrH)', Ret &6HT@I2006/003644
time 3.9 mn. 35 119 WD 2007/036743 PCT/ GB2006/ 003644
_ Preparation 57e:
I[ 8, chd tlﬁle oorBpduAd ek wEhany b )neﬁedbﬁnremremm@@myg @B-(aet hy
qu C
. nggﬁ Jmoébenwlpmoﬁo fl&btﬁ;{l Ackeh, E%gaf gtrnga[),g&gﬁ?égggé R
usi A '§t8 Ioro 5
3 (4- chlorobenzyl) 4- nethyl 2- oxo- 1, 2-di hydr oqui nol i n-

yhl_pmﬂqmg)% ?%E%H]Péd@( 3H?§t2§fs 2H)H4 VB M(&m’ 8 .

2. 85 s ,
S 30 (1 630 ot 5 1) 550 6By 3148 B 15110 .
7 35@,(1973%181—?25“) JA),L8@0¢, J=&HtitH). 10 1 H), 7.85 (t,
M§2E§ﬂ¥+ve)]{l\d_99hod Hﬁtissﬁﬁll-’:f PehidMRleQnR) - 456 (MeH) *,

Retentl on tine 4. r'eparation 57f: - ‘
[ 8=chl or o- 3- (4- chlorobenzyl) 2-di f| uor onet hoxy- 4- met hy
1D quPiepAration §6f; [3-(4-Lloorg-Rdivwoticpzyh@iddludremathexgiBeiuprod- of '

[ 8- mbdy m&éﬂqoﬁjﬂcgrcgbignzyl) 2-di f | uor onmet hoxy- 4- et hy
IqU|noI|n 5- yloxy]acetic acid nmethyl ester (0.52 g),

- methanol (20 nl), water (2.0 m-) and 5.0 M aqueous

© soaf ettig B (3d-eldora afluprabereyy-2-dfugierothagrs-luare-Ar ed  at
T oomthmnpﬁrraﬂs Wb Jaketic adid meBylfesterkD.940d), tofaniydirefusih XtowiLe

' t

e df%%%%@ﬂ l&ﬁit@unp%{)ld];o?ﬁe Qoﬁ’lfﬁbﬂi @%E n'g.iwgé &iﬁé@ét d@o%e I.c
pr-els@pgraurefed WQST%P@‘VW&%’%FPF‘H‘{GSH"%’ fequeRd PEESUrS Y t'?ehe —
s ol fesldueaiiited wigrdvatar. ThelpHobthis mixturavaisheeiphstad to hyahesadditiordof -

. ac ego@ﬁ]htdfhw@gé\ﬂﬁjosbﬁb?é;ang %ktfégted it e’?lif,ﬁ Rlethid, rhd S&nipE@pouUNd
ng)c? \gerc\al\grﬁ)d over nﬁgn?sg:m SEE at% nd tlzf sgl\y@?tgemozﬁd Iir)d%t‘ rgdLgBd
2Q d prfsstire & ﬂfomlﬂe canipoindH).0904). 15 (d, J 8.7 Hz, 21 1),
-730(dJ 8.7 Hz, 2H), 7.70 (d, J 8.2 Hz,

1H,
7 SRl GlELf e e, g8 o 49, (L9 )g£ 422
A ( VetH-BABORYw 1HIAR0Q (v Hy): 7.1, It 3. b 8. StHztH) 47.26 (m, i), 7 an(t,
EX anproeHH 81).
:{3 nﬁ% uo¢+9%.gmé‘rh ﬁ%ﬁ@ﬁﬂi fl)atent{o Wy g QE%‘BEt hoxy 2-ethyl |

' Example 57: [8- chloro—3 -(4- chlorobenzyl) 2 dlﬂuoromethoxy 4-methylquinolin- -
5-yloxylacetic acid -

30
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120 WO 2007/ 036743 PCT/ (82006/003644 F OO /F d F
O OH Preparation 58a:
WB-2007/@36743r 0- 4- f | uor obenzyl ) - 3- oxopent anoi ¢ aciPCTHEBA§)$/003644
ester 5 A suspension of potassiumtent butoxide (1.6
g) in anhydrous tetrahydrofuran (25 m-) at 0 C was
{ " eabesbith b7 A Bnihdbiey 5 oic%&hu@l-ﬂ%cfb‘% teftbuf) oler ) and .
3- oxopent anoil Cc acl hyl -est ér 5 After
stirring at 0 C for 45 mnutes a sol utlon of
1- brhe fitestripgund was plapaedby4be mefrdat) Breparation 822 &ing)l- i n
t etrehonttuRf-AlEidlodeRzdRe Bid 3-oxomRbagHiREId 806k bUde estére s ul ting
xture stirred at roomtenperature for 3 days. The
i Xture was diluted with 10 water and the -
t et1HaNMFbI6Q5>pb}‘ an.40 (nd)ed2Aa D, FSRASda, PPk d =T
M X{Hy 721 M8 Y = 6842, 8QF, ¢ds W,  bsetHaydH)acet ate and the
conbi ned extracts dried over magnesi um sul fate and
t he sol vent renoved under reduced pressure to afford -
t hePrearation Sy tcahlprobgnze)-fy-(2-chime-singjroynheey)-3- wobwyanids .
1273 (MrH)', Retention time 3.8 nmin. 15 Preparation -

58b:$,§ tﬂl%cfomlpoung wfaf BrePar%d t’ﬁ; Zthﬁ Tet%od of ﬁrefaar%tlop 34b |.Fs(|)n_g S:aén)é%o 41-
lorRpBRNGLARA At F'}'pr@ewaﬁw%@wn@c 509 %rf%ﬁ“mﬁs Ester A

m xture of (3-am no-4-fl uorophenoxy)acetic aci d nmet hyI

eSt)gs: felirte) @Iethc%’ EyZ%58 (2450 Rérent?f time 3.3 min.

f 1 uor obehzyl) - 3-oxopent anoi ¢ acid nethyl ester (2.4
1 ), pol.yphosphoric acid (5 g) and dioxane (10 nlL) was
he eRtremration 37808- ®1dr@3~(4ldhlombam@|)-5 Tipdsoxyidxoaiinvg 1 veignaliggioael -
to room terrperature diluted with water and extracted

Wi tﬁle ﬁé\et %)Pg?ug Wga Brg%areoeb G rmetﬁ]o%hqf Pl%)ﬁ%‘gt%ﬁ taz?c 8% (){VaS hed |

i Um < solu
dri o@@robenzwt-Nﬁ%@]wéeﬁﬂvﬁf%meatI@-owh@w 38P%¥ent was renpved
sunder reduced pressure and the 25 solid washed with

d| a r f t 5
il @ M%‘?fdﬁt%@%?ﬁt%‘t%% 255 Gl 5o F ARAR 0 70

U] . 0474 = & HpdHhf PaREsadH), 10. O, 1), |

[ 3-MS EShi+od) Qvietndd BY.@30 (MDY Ritedtiod tilk a8mdmet hoxy- 2-‘et hyl

-8 30 fluoroquinolin-5-yloxy]acetic acid net hyI est er

. 121 WD 2007/036743 PCT/ GBZOO&?/ 003644 C{r

25 o REABHCHLS [P bR ety R DB 51 e g5

usiyiogylceti€ &id methyl ester

The title compound was prepared by the method of Preparation 34d using 8-chloro-3- -
" . {4-chlorobenzyil)-5-hydroxy-4-methyl-1H-quinoiin-2-one.

30
TH NMR (DMSO-d6): § 2.60 (s, 3H), 3.70 (s, 3H), 4.05 (s, 2H), 4.95 (s, 2H), 6.75 (d,J
= 8.9 Hz, 1H),_7.20 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.55 (d, = 8.9 Hz,
1H), 10.65 {br s, TH). ' :
MS: ESI (+ve) (Method B): 406 (M+H)*, Retention fime 3.9 min.

35 :
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chl oro- 4-fl uorobenzyl)-2-ethyl -8-fl uoro-44-oxo0-1, 4-di h

ydr oqui nol i n-5-yl oxy]acetic acid nethyl ester, 5 1H
WOVROT/CBT33) : 81.25 (t, J = 7.5 Hz, 3H), 2.80 (Rf;T/GB2006/003644
7.5 Hz, 2H), 3.85 (s, 3H), 4.40 (s, 2H), 4.80 (s,

2H) , 655(dd'J 6.1, 8.5 Hz, 1 H), 6.70 (dd, J

83 5rep§at%n|5|?e éch@o—:i-&cﬁl@ro‘:'g{zﬁl) Q—dlfm@ongbthoﬁy 4m§t¥1qul3ndrh-5

1 H}°"S’f7"°%"ﬁa??metﬁy‘ﬂs%f 9 Hz, 1H). |vs ESI (+ve) (I\/let hod |
B): 472 .(MtH)*, Retentlontlrre45mn 10 - . )
Pr eﬂﬂ{tﬁé b&ﬁboﬁr&ﬁwas prepared by the method of Preparation 34e using {8-chioro- .

34 fr SRRt o ShLRB M e i BOERRRLAGNY st 1Y

uoro PR ,
[3 g¢s%®rchl or o- 4- f | uor obenzyl ) - 4 di f | uor omet hoxy- 2- et hyl -
-8-fluoroquinolin-5- 15 . yloxy]acetic acid nethyl

estgy f

o ueol}ljr\é&([ﬁﬂﬁdﬁd 59%553%)% 978 é@PH)ElQO ll‘-%—n)as”éb(} 290 I‘;"oo d J
st i 7 B dizatH) 7661 ﬂaﬁgﬁéiza?'@r 63F (6 J 18, ﬁb‘éﬁH)sﬂ?@ (d §61 %'ﬂ%

wvasm)erm(ed_uadﬂm-neduced pressure and the pH of the-~

r esrln 1o Hﬁ:&tﬁﬁdal%)o%ef}]ﬂﬁ)%* A gl sodi Um

rog nphosp m xture was extracted w.th
et hyI acetate and the conbined extracts dried over
rragnesarm;thn 571l [B-alilero- 3Thmlaoﬂeuajntz-dlfmaeromamowenmﬂwinumnluhﬁ

Ng},k%%%%d%{;ga@ureto afford title conpound; 1.1 g. 'H,f
O-d6): 8 1.20 (t, J= 7.4 Hz, 3H), 2.75 (g, J

7 4 Hz, 2H), 4.30 (s, 2H),- 4.90 (s, 2H), 6.65 (‘dd,"
J A @)llzlﬂn ef [8?-cm1a'o-3 14-¢Hjorobgn 02 iflhgromethoxpHhmettiglaigolints: - J =
S iy }a&etlé’%ld mdthyp Bstel (G52 &) hetidahorlo m2)5w£t’5 @.b8L) 4meM
( ML h?ous g%dlum hsy%rog( M—Qutnbn Beotrgﬂtwas Qtlrrteh gﬁoom te%pg]ature for 1
[ 3- |’(°2'1- e Rt of the-rpixiye Wé?)@?ﬂﬁﬁd)m $byying P%'P@)ﬁ*&ﬂﬁ@k@‘ie@ Fduor
2(0 4end Iﬂﬁtsbwérﬂ kHndodd URd& ratutatyrasart. The alidde Wad\iilQtedrwittFwatéd
Pr epar e s%l% G]Ogegztem fﬁthQ Zr[: Q\%@l‘?e%%wtﬁ)%{e% g@e@énﬁﬂg’ gr?tﬁhen draed

2- (‘o2 UPGO‘H-‘-’Q“P‘&%?%'B’SW? jolid, 00553& hi obut yfi ¢ aci d
S-tent-butyl ester

© 'H NMR (DMSO-d6): 5.2.90 (s, 3H)420(s,2H),430(s 2H)680(dJ 82Hz,
25 1H),7.15(d, J = 8.7 Hz, 2H), 7.30 (d, J = 8.7 Hz, 2H),770(dd 8.2 Hz, 1H),785

{t, J=72Hz, 1H).
- MS: ESI (+ve) (Method A): 442 (M+H)*, Retention time 13.5 min.
MS: ESI (+ve) {Method B): 442 (M+H)*, Retention time 4.4 min..

30 Example 58: [3-{2-chloro-4-fluorobenzyl)-4-difluoromethoxy-2-ethyl-8-
_ ﬂuoroquinolin-S-yloxy]acetic acid
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The title conpound was prepared by the nethod of
Preparation 34a using 1-

WO 2001986743y | - 2- chl or o- 4- f| uor obenzene and PCT/GB2006/003644
3-oxot hi obutyric acid S-tert-butyl ester. 5 :
Preparati on 59b: ‘ _

2- (2-chl oro-4-fluorobenzyl)-N-(2-fl uoro-5-hydroxypheny

| )-3- oxobutyrani de Thel_tigl el cogpound was prepared by

t he net hod of Prepar at '
fl uor ophenol and
2-(2-chl oro-4-fluorobenzylg - 3¢ oxwthlobutyrlc acid

S-tert-butyl ester. : E§W’(+ve) (Method B): 354 -
(

MtH) ', Retention ti .2 fin. Preparation 59c: ...
3-(2-chloro-4-fluoro enzyl ) - 8-fl uor o- 5- hydr oxy- 4- net hy .
-1 Hquinolin- 15 2-one The title conpound was S
pr epédaeiossat h@-ditdotlomber2yippaxoptritawic 3did methirgtel- ( 2-
chl oro- 4-fl uorobenzyl)-N(2-fluoro-5-hydroxyphenyl) 3-0

xobutyram de. 20 1H NVR ( DVSO- d6

Y. Oftﬁuegenmgrmf poigssiin Fa-auto:géey gg)g %‘lygroyﬁtetra_[\yé_r&furag %%?gzl_)

( ddhit 0 IC wasGredied @itiba hikxjurelof ligrtbuian@ $1.¢ vit) and 3=oxdheftandg: ®idHz,
1 '?hettgr?es’?ép (5G; A stm‘ﬁlg &t 0 Eorksinutesh sollition of 11-5r0(rﬁﬁﬁethﬁ =

B2y plaeeate @9 Bty Gt e e, 5

m rresuiby Rixkireatined & rpoBQemperature for 3 days. The mixture was diluted W|th
1d 3-viasr 6 188 Rtréhybiotiet GBHRIVEY linde BreducbdpressdreMRrelikture wax 0- 1°

o SR B Dt SRS TRl

Pr épa g splmt @gﬁvq@nﬁﬁg r@igfeg_pressure to afford the title compound, 3.2 g. '

chl or o- 4- f | uor obenzyl ) - 841 uor o- 5- hydr oxy- 4-nethyl -1 =

R 2.55 3H),
%é ?@I d+%%u8f}%&g§?&m%&%%rﬂéés% > 78 S( ddH) ]

X 4, 0, 9. Hz, 6.90 (dd, J = 6.2, 86 Hz, 1 H),

7 (Hep@cﬂtlon 5Bb.=[312 611Ior<84-6udﬁ2)en2ﬂ(l)-El)eIhyl78 Bero-4eld;1.43 = 9. 1,

10, JEEY 27, 8.8 Hz, 1 H), '11.70
&Xmﬁ)’ byt y'°’§’?£§f&§)g " tI\i}gtE ser B): 408 (Mrrok?* o

Ret ention t| me 3.7 mn. 35123 WD 2007/ 036743
PCH R0GO6REDFEwsIuoppeearecrisee gty ester (1.1 g), 2-(2-chloro-4-

. 20[ 3 Tiﬁc?roﬁéhmf%xﬂpécniddaé adena psta-(2li b), beyppomhdiayid & d)labdr
dmf(an[e (H}’ A‘l%%&g 9.194 Q:i a§ 1é{d °%>$é/r]1%§d % ?ﬁlx&rﬁi Qé!)lecftatr@orm

oun

pr é@a.}egﬁtqr@ ﬁhh.g%m@g\{afg@ arfu%x(@ctag with e yl acetate. The combined
C hlegifRts4vetd umnabﬂmayhbaiaﬁ-aﬁdlaoos sdidmbbtie soRtiavend dridd- di h |

y dr a'af?é \ufh s ‘%é{ L ﬁitvl:a% rédedvld urdBt @&Uce@&&&ﬁr«e anb"thEWR
' 254 Cﬁ%@sheﬂpﬁ%hsgg Ioetr@ d(l?ﬁ to (afford ’ntl]é con)n bound, 2I

MS: ES! (+ve) {Method B): 422 (M+H)", Retention time 3.4 min.

Preparation 58c: [3-(2—chloro—44fiuorobenzyi)-4-diﬂu6romethoxy—2—eﬂ1yl-8-
30 fluoroquinolin-5-yloxylacetic acid methy! ester

121




. 2H), 6.80 (m 1 H, 7.20 (dd, J = 2.6, 8.5 Hz, 1 H),
7.25 (t, J =9.1 Hz, 1 H, 7.80 (t, J 10 72.5 Hz, 1

W) 200MB86748S| (+ve) (Method B): 458 (M+H) *, Ret &iIy@BR006/003644
time 4.6 min. Preparation 59f:
[ 3-(2-chloro-4-fluorobenzyl)-2-difluoronethoxy-8-fluor

0- Arhe B dAWb AL DAL bdpatad/byare/ih@RdAlor Breefatdn 346 teingf8-(2- .+~ -

m xt ure of ‘ o I o

[ 3-{"%f"é‘}i“FU(EPB@’EY‘Hﬁ‘B}"%Qﬂr?';?r")"?‘ﬁf‘iﬁ'}“}"ir%%"r“S'H‘éﬁ'ﬁ%"%{?‘feé'f’ ot
0- 4meieM epjdrqui nol i n-:  5-yl oxy]acetic acid nethyl- ester
(0.20 g), tetrahydrofuran (3.0 m-) and 1.0 M. =~

qu AN} dy oxi de sobLution_6Q.45, 1. _
§1 PN GPCl STeOU s B P b G0y o ado ¥y,
nasH40daneiih 6.80 (i gh), 8.59(d8etr B 8Sdln BdhtP Ehd SEBBd0E: -
di | 14 &bovdtl 1= 26, AL H), Ebe R Bz Lz dayas: 28] pusized -
to ﬁpﬁyaotthgzﬁg_(]{kthﬁ.n of sodium * dihydrogenphosphate
and thé r(e urting precipitate collected by filtration -
an di%:ESH YD (Mg 7R (N8, FelRpaABe 43 ™M white sol i d,
19.18 g. 'H NWR (DVMSO-d6): 8 2.80 (s, 31-1),.4.20 (s, - -
I%I)H) Pr%oﬁgggrgﬁg: [3—?2@0-8@u%goéaQ@%—dﬁiljﬁgrﬁe’t@oxg%e(ﬁmglt-@5J Hi’ 1
2. Auorgauinolips-yigvjapsticpcids_ 7 55 (m  2H), 7.80 (t, J =.72
Hz, 1 H. MS: "ESI (+ve) (Method A): 444 (MH) *, e
AP A B b pompirtn
1 R ADIT AL (o o BRgpaatien ORI AREYO N el
O lithinFhyd@xi@-solutiony(3\WmL) @Y $iDsd 4P HeTPeRPE I8 /1 oyethe .
gr ?i@ﬂérﬂ%v&ﬂ@m@\fé?iundelr reducedlpressure and the pH of the residue adjusted 'tol |
2- (A4- et sul.f on; - 3- hy
cst Gr TR o SRR -padr IR hALE, Bt TRY
Pr Eﬁyyngptp@ﬁn(gﬂpa cqgtpuppgl extracts dried over magnesium suffate. The solvent

2001 e Meidhad underebdiaaiesedshenydfbeniiecmpand, 81 gxopent anoi ¢
acid nethyl ester. iHNW (CDCI3): 61.00 (t, j.= 7.3

Hz, 3H), 1.25 (t, J =7.3 Hz, 3H), 2.40 (m_ .1

2. 69 '\(\2% (th‘sﬂ)d?)(= 3188 (474 hz, 57‘)@'-47)%?- i) '5%.5@54-?&48- 1) W
3. 8o(($, 2H)] 685 [Edp) +8.2, €7 HY, 1HB7.807.08(m, 2B)y,25 T, LO75Iidg, 18), =
8. 4 do%reoti)an)./- 80 (d, J = 8.4 hz, 2H). -

25.  MS: ESI (+ve) (Method A): 458 (M+H)", Retention time 12.5 m_in.

Example 59: [3-(2-ch1oro-4-ﬂuorobenzyl)-2-diﬂuoromethoxy-B-ﬂuoro-4- :
methylquinolin-5-yloxylaceiic acid :

30
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10 Preparation 60b:
[ 3- (4- et hanesul f onyl benzyl ) - 2- et hyl - 8-fl uor o- 4-oxo-1, 4
“WO 200363 qui nol i n- 5- onxy]acetic aci d net hyl e€T&¥B2006/003644
m xture of (3-am no-4-fl uorophenoxy)acetic aC|d nmet hyl
ester (0.90 g), 2-(4 15
et hpregbitch 80y bREAHNb--1PorEDeARHBloRSIRIbIRIAE hld SRirftylyl @fetrer
(1.4 g), polyphosphoric acid (10 g) and -di oxane (10
m-) was heated at 120 C for 17 hours. The mixture was
cooleditle sormRouiA Wasrepras by B maihpd o EEPRIAHID SRALEI ind
‘ext prasbeehyMichioreiahybrosanednatand 3-Gtuthiobuigardeidreetrtenty reaiet. S
re washed with water, dried over magnesium sul fate

and _the saolvent renoved under reduced pressure to-.
af f Breerretop Pab: edRigtRierd:fluorongnayh)-MAg fiwgro-S-hygroxyaRPaY)-3 Nt hod
B) : oxbBd@yredviéied) *, Retention time 2.7 m-n. Preparation
60c:
[4- i f] uor onet hanesyl fonyl be et:hyl -

L S st AR R RS SR
I(A fiioscpbenel apft 2-(2-chioro-4-fluorobernizyl)-3-oxothiobutyric acid S-tert-butyl ester.
[ 3-(4- ethanesulfonylbenzyl) 2- ethyI 8 fl uoro-4-oxo-1, 4

di hy ui thyl ester
1@%’%5‘?&" E%hm%% ?%‘6‘9%%%% nﬁot assi um
carbonate (1.7 g) and acetic aC|d chlorodlfluoronethyl
est Prepdraior 596 8-J2-ohBo-SlioFdberttyiRB-iluct&5-Gydrexy-4anattayy tH-qiigin-
1. £ was diluted with saturated aqueous ammoni um 30
chloride - solution, extracted wwth ethyl acetate and
t he conbi ned extracts washed with saturated aqueous
s odThentie tinpoirdievas pleptredby thnuethdtbol Pepiratbn@deusingeggesi um
. Sul &k Sa-nbitPesh-KREHUARE hiRIXHRRY )AL g{rﬁﬁ*&@ ed
pressure and purification of the residue by Isolute
SCX2 colum, eluting with nethanol and then 2.0 M
. 2GR (DMSQﬂﬁ) HeR-fi9l (s, GH 6.00 (s ), G.BMigduINdd.3,8.8080 11, 6.8%

125(dé{\@2&&§/e(ﬂ§ %Md@@@%ﬁ%% 4.20 (dd, .NNBe(@@SQD( ?] B
1*&3’%9@7 g’@l (ﬁﬁ@ 4.95 (sq’zH),
ESH(+ve) (MetBod7B): @6&‘«1412* themjon tmed@nin., J = 75 Hz,
1 FD. 7 35-7.50 (n1 3H), 7.80 (m ZFD 5 Preparation

0
f dee;?a]ratlon 59d; R3|42-chlor§4{ﬂorot{eﬂzaﬂ eséﬂtll?r]pony e-%-%/ '52 2- et hyl -
8- q‘Wﬂ@ﬁ'ﬂi’EﬂJ“'ﬁﬁPMﬁ%"%P'@ﬂ?}hé@@éief c acid A mixture of =
[ 4- dlfluorpnethoxy -(4- ethanesulfonylbenzyl) 2-et hyl -
8- T QLB was Prepared by the method of Preparation 36d using 3- -2

- chioro-4-fluorobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-quinolin-2-cne,

30
"H NMR (DMSO-d6): 5 2.55 (s, 3H), 3.70 (s, 3H), 4.05 (s, 2H), 4.90 (s, 2H), 6.70 {dd,
J=4.0, 9.1 Hz, 1H), 6.90 (dd, J = 6.2, 8.6 Hz, 1H), 7.05 (dt, J = 2.7, 8.6 Hz, 1H), 7.35
(dd, J = 9.1, 10.0 Hz, 1H), 7.45 (dd, J = 2.7, 8.8 Hz, 1H), 11.70 (s, TH).
MS: ESI (+ve) (Method B): 408 (M+H)*, Retention time 3.7 min.

35 : ' :
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yl oxy] acetic acid nethyl ester (0.080 g), nethanol

(2.0 mL), tetrahydrofuran (2.0 nL), 10 water (2.0 nlL)
Wered01/436™3um hydr oxi de (0. 006 ng) was stirred RCTVERRANG/003644

tenperature for 45 mnutes. The m xture was acidified

by the addition of 1.0 M aqueous hydrochloric -acid

an Obrewréufoh ed Bye.Pr eRafahiodes-heNsErzfy- RaitsRordtiofy-8ihioRed-a
radi ent . ov f acetonltrlleln water to

aff'B?tHV"i“f'Pi'rb5 @Wﬂﬁ&"@@eﬁ et - vvhl te solid, 0.025 g.
15 "H NVR (DMBO:d6): 5 1.05 (t, J = 7.4 Hz, 3H),-1.45

~ (t, Thé tiffe dontholii wad Fhepardd 80nd Iﬂethaho‘f-PreﬁarétldrlZMe diho [3-8-25 .
{q’ hl]o\ﬁozzl-g roé;en@l)é%?_&ﬂ rr%ﬁ%(zsdg%?)od h(yﬁro Lgnoqlﬁ—e—g%@acet% agg
7. 38T = 8.3 Hz, 2H), 7.55 (dd, J = 8.8, 10.0 Hzr
1H), 7.80 (d, J = 8.3 Hz, 2H). MB: ES (+ve) (Method -

A) kiR (QBE: 5218 BR1 5's00) abi, 285 402, 4, 215 5.6 HRME

P2 2 Ao P03 B 5Ghy FOSTE 1) B0 G dor o
10 4 7em@dykui nol i n-5-yl oxy] aceti¢c acid F M. O | F O o

oG LR PRES FE @ heRnton e 0t ¢ aci d

S-tent-butyl ester The title conpound was prepared by .
t hePromirdion 595 [3-R-ahmer-&tiuoomeBfin2-cifuangmethoxy-8-fluoro-4- e

brqmg st Aaiesyd f onyl benzene -and . e
oxo%obd‘t%‘r’%ﬁam d S-tert- butyl ester. 30 126 WO

007/ 036743 PCT/ GB2006/ 003644 'H NWR (CDC 3): 8 1..30
( t ,A Qixtureof [B- (H-z:hlo@H)—ﬂuombeg\gyl)(%d|fiug$qynethgxmflL(og) -4~ @mquuglo[m :
( 4,5 y]oxﬂaZetiG adig meta‘ljﬂksterfio 88q)( Strahgdmbiuran (ﬂ@m(.)dand\i o0m8.3
> e A e e oI e R B ol P%%E"?%enw
) - Swursﬂaﬁ@bamty\faarﬁméeméerwwe@ P&?ﬁ*ﬁ%?ﬁf“%\&?}dﬁ%‘

20y ware. TR pRetmrfurdiiapanaéd 10 B bBthb addition®f Sdami no- 4- . -
fl Lbﬁ{ @E&Eg%aﬁfgandlthe resultlf'tg pr§cfp|tate coljec%;d by filtration and dried to -

utyri-c acid
S tagP’td “B‘iﬁoylm‘é@taélawmtel??}{‘ﬁapéﬁﬁr ation 61c: o
3- (4- et hanesul f onyl benzyl ) - 8- f | uor 0- 5- hydr oxy- 4- net hyl

- 1HE Qi BhsRrae): 5 2.80 (s, 3H), 4.20 (s, 2H), 4.65 (5, 2H), 6.75 (dd,J = 6.1, 8.8
25 Hz, 1H), 6.85 (dd, J = 4.0, 88 Hz, TH), 7.05 (ct, J =27, 8.5 Hz, 1H), 7.45-7.56 (m,
2H), 7.80 (t, J = 72 Hz, 1H).
MS: ESI (+ve) (Method A): 444 (M+H)*, Retention time 12.9 min.

-Example 60: [4-d:fIuoromethoxy~3~(4~ethanesulfonylbenzyl)-z-ethyl-s-
30 fluoroquinolin-5-yloxylacetic acid '



2-one The title conpound was prepared by the nethod of
Preparation 34c using 2-(4-

WetMemsst3f onyl benzyl ) - N- (2- f | uor o- 5- hydr oxy ph@¢IiGB®o@003644
xobutyram de 15 "H NVR (DVMSO-d6): 8 1.05 (t, J = 7.3
Hz, 3H), 2.60 (s, 3H), 3.20 (q, J =7.3 Hz, 2H), 4.15

~ (s, ‘2H), 650(de 4. 2, 87Hz 1I—I) 720(m1'

s bt Sgas - pethiep oy rokonpriay o sl L | on
61 d:

[ 3- ﬁfbrtmaé Etﬁlrib%r A it RV aeazwthé mamfdlt %i@?ég?ngrmﬁﬁém@r%? 1,
o ?%—ﬁ{%sfeﬁ%@f%%eﬂﬁefé% FEh it iy <58t

Pr epar atl on 34d using 3-(4-

et h‘anmw (oY lsaeiagy ) ) 78) 3#Or1@sT: Dy dEMeyaH):: é‘wlm W

AR M G161 = ot Aoy S0, Pl VEHIR: B o968,

: [2 w)ﬂ%ﬂdﬂﬁbz.wsz@axceﬂhémzm)ony| benzyl)-8-fl uor'o
94 met-hyl qui nol i n-5-yl oxy] acetic aci d nethyl est er 30

[ B%QE}all’{tﬁ% ﬁlgb E’:l (? gthanegulfong/lfe)nzyé) Ef‘?ﬂ?,}’] 8-ﬂuo 0-4 ox y? 2- 0x0- 1,
Wﬂ’ﬁ'&@ﬂjl‘ﬁdk’?‘ﬂaca@ SFidMEIPERE i ¢ aci d rret hyl ester
(O 33 g),» N, N-di methyl f ormarmi de (5.0 nL), potassium

c arp ﬁfggﬁeecff Qa&ﬁo-ﬂ%uc%bﬂerﬂﬁﬁ&deﬁc &fd nr‘\qethyrl ester (0. 90 g) 2-( -

hI or uor o ester (1. ed at
150 Qhepgrer RS> phaperiaian pet Nl Srief (1Al RRVppoRhoro S
sat (d¢ axaad diaxane (1953 Washeatedial tBOCE Fan 1 7 eirs Ghamikiorg, was

eXt Bl RGooth feh‘lp&'&lhbé' cRE8 i el LIARCEORR] Al s
SO

uequs sqQdi um ch t|on

 androR giteaR 6 Bt SRS SR Bl FpGlelh'sUfes e
PCTotBZ 0asvehasauedusedpressiigiy afigrdriitle eomppyed, $80vent was
qem)ved under reduced pressure and purification of the

C ilica gel,
ﬁ'lf'gté%' W%’ﬁﬂgtﬂ%@?gﬂ% ﬁ%‘@‘a&@gf %tn}mlé as.a white
solld 0.10 g. 5'HNWR (CDCI3): 61.25 (t, J = 7.4 He,
3|—|)Pre;ih.r£&1 ¢5; [4-@liforoBetidky-Bd4-etiarmsliodyibenzyl) 2Hdfhyl- 8-3 85-(s,

3 "beuor%q%hr( §-ylo:§}]@cetlcdacsa e l’est%w 6 65 (dd, J 3.9,
N 25 (m 1 5 (d, J = 84 H,
H), 780(d J = 8.4 Hz, 2H), 780(t J =73 Hz, 1
A SR [3-(-sthelesylivyibrogy Sy ethyl S Buctov-po-1,4-Rayckastinglin-5-
t 1 FfxAaddtidthdit métﬁ%ll Enraipns @t NOrdirkekhyiformamide (30 mL), potassium
E i ch}b]:)#a e (1 C}n&? thlc ac&j%higrto&%?o%é hfyloe@é &%%&5 lm)as §t|r|feh H ro -
70 °C for 3 days. The mixture was diluted with saturated aqueous ammonium '
"+ 30 chioride solution, exiracied with ethyl acetate and the combined extracts washed
with saturated aqueous sodium chioride solution and then dried over magnesium
sulfate. The solvent was removed under reduced pressure and purification of the
residue by Isolute SCX2 column, eluting with methanol and then 2.0 M ammonia in
methanol gave title compound, 0.090 g. ‘
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met hyl qui nol i n-5-yl oxy]acetic acid A m xture of

[ 2-di fl uor omet hoxy- 3- (4- et hanesul f onyl benzyl )-8-fl uoro
WOR06%036Y43qui nol in 5-yl oxy]acetic acid met hyl RES¥@B2006/003644

(0.10 g), nethanol (2.0 nL), tetrahydrofuran (2;0 15

m), water (2.5 nL) and lithium hydroxide (0.017 nyg)

Was '8 NVIRI(e0,0mb: 54128, gkgrmr@twm fiR eH)l 3.bOWl J = TASIz, 2H),

di t s
580 45° 485 et BRI L RO Je M AR
revé‘r’-»s@pﬂﬁﬁs?éiorﬂmﬁﬂ) 789 (MR gr adl ent over 30 minutes
of acetonitrile in water to afford title conpound as.a

S el s PR Rt - N RIB:AE) 4. 05 (1
oH) fuoroayinglig-5Moxyisgajic add 80 (s, 2H), 6.95 (dd, J 4 0,
8.9 Hz, 1 H), 7.40 (d, J = 8.4 Hz, 2H), 750(dd = -

8 9A irﬁxtlzre '6‘2[4 EbﬁuJ_Q Z»qé@ f4(éihané gr%ébérhzgk- - WBLﬂ Zro

Ret gmyﬂaaﬁtctaplﬁg]eti}ﬂ egler{p 080 5rnet H'BI'T&') hydrofuran (2 0 L)
18- whioRO-8, frtHlighirchydroZidd (01006 mpwas\sliryeddat Gbrhtapmeme foox-
y 225 minBle8 YhélMixie vids aéamé Yleag@itibrof 20iMadibouchydrGenfriE

2. (RGP DY R T e S AT eyl
est minutes oiRcHENItRE HiAval3 rdpiiT ¢ ORRTBGY @0 86 yhite salid, 0.025g.-
suspensi.on of potassiumtert-butoxide (1.6 g) in -

nh 7 t ' eat ed
(o KA R0 e T s B P BBSRL 5
3- oiéb'é%ﬁe%éq dei7dt Hm@ﬂ)h&% TR 5(018 BHQY 00 frich &¥ 3.6,8.8
st i nt,i1RY 730 ¢tQ Q#HH1}4)57mmwzesaaizwb 5504y, 9% 8.8, 10.0 Hz,

1- b1r h‘}/l83 oro 2-fl uorobenzene (2.6 g) in.
tetr Turan m- was added and the 5 resulting
m x't”ﬁr 'é’tVP)r(Méfﬁo )%M'ﬂ)erﬁ%ﬁ“w&fr@ P8M™7 hours. The
20ri xture was diluted wth water and the-

tet Eﬁmﬁg ét H&ﬁh&&ﬁ@i}‘(ﬁ&-ﬁﬁ @ﬁ{anés‘iﬂ&?ﬁ& @-4 The

ed et hyl acet ate and t he
con‘B?W&'&“’B%'?%@?’Q’ g‘hﬁvﬁgwth saturated aqueous o
sodi um chl oride solution and then dried over rragneS| um
sul fate. The -

25

Preparation 61a: 2-{4-ethanesulfonylbenzyl)-3-oxothiobulyric acld S-fertbuiyl ester

The title compound was_prepared by the method of Preparation 34a using 1- -

bromomethyl-4-ethanesulfonylbenzene and 3-oxothiobutyric acid S-fert-buiyl ester. -
30 |
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sol vent was renoved under reduced pressure and the
residue purified by columm 10 chromat ography on silica

WE007/@36¥#3i ng with a m xture of ethyl acetate REI/GB2006/003644 .

cycl ohexane (1:19 to 1:9 by volune) to afford title
compound, 1.4 g. Ms: ESI. (+ve) (Method B): 273 (MtH)'
Ret‘ﬁWFP(&D%ﬂaﬁg1§%ﬁ Jm'f]%Hz %ﬁ) ﬁ’%@&aémti @d"(sﬁﬁ—h? 310(q, J = 74

[8 ch rob enz&; ﬂ}( - OX0-

4 W&%@u%:ITW(%JWWﬁ 5@(9??% t‘r'd‘adﬁ W ester A

m xture of (3-anino-4-chlorophenoxy)acetic acid met hyI

' eStlﬁépa (etlorde1 p92-(4-cAriah SsufidhyiBErRy1)-N-(2-fluoro-5- hydrox phenyt)-3-
uoro%enzy s 3- oxopentanoi c acid ¥ ester (0.60

5g) ox%\tyfﬁﬂ%phorl c acid (3 g) 20 and d| oxane (10 .ml)

was heated at 120 C for 23 hours. The reaction m xture ..

WafT h€ @% Bfhpbid E@Qﬁ’eﬁga@émﬁﬁ@trhgtlﬁnd oflPeptr&idn Bad [Ring@tafinoand
extracte :
o rtbSGRER A el S0 R e AEEE
and the solvent renoved under reduced pressure. The
g e Sdréﬂé%tlmﬁ@l cPsiietrafsbuliynyiBenzyP8 uof 8- Byaid g2 ity Haquinotin-
: Si| L& gel, eluting with a mxture of ethyl acetate
cycl ohexane 25 (1: 4 to 1:1 by volune) to afford.
tltle conpound, 0.082 g. "H NWVR (CD3OD): 8 1.25 (t, J
Trh6 titdzcomBding was BBparet, by hemethdd oFRrepadddon 34c7Lsmg 8:(4-3H) ,

4 7 e E}ésf‘&’%?benzg'm%l Hiro sifroaRind B bbrobtymandtied He, 1 H)

-15 (dd,
1 8,9.9Hz, 1H), 7. 65(d, J= 8 8Hz, 1H) 30 M5: ESI (+ve)
- ( VBHINOHR (B)MSO4BS SOk 7.8l Shi), 1290 (s, Br3.30 81, ¥ 713 Hz, 2H),

Pr %Pi%r(é“zi-[? 5@ J 42,8741z, H), 7.20 (m, 1H), 7.45 (d,J =82 Hz, 2H), . .
[8 chl’ oro- quéﬁ %5 néy ) - 4- di f I uor omet hox

y- 273ty =8 ﬁ'd] 191203“’5/3 (1:) )‘y%a B aci d methyl ester
35 The title compound was prepared by the nethod of

20P r W&J’a%%rfm d%é@l éiﬁén@&lfﬁrﬁr]b@ﬁﬂy%@uoro-4~methyl—2—oxo 1,2-
ethhyl 4- oxo-1, 4- di hydr oq.

ui S‘Fﬁ\y&ﬂq“g‘oﬁh %X‘o ygg%ticf“%[ acPhesrret hyl ester 129 WD
2007/ 036743 PCT/ &B2006/ 003644 Ms: ESI (+ve) (Method
B) Thé&t?e doipiding wadertiRindd by thetrhaid4f Brepdration BABERY at(#-0n

[ 8 trﬁPesmfongb?niy ) Nfug Foos d sﬁg r gp;gr? ; )ﬂ%no“ne_o il uor omet hox

25y.2- 5-ethyl qui nol i n- 5- yI oxy]acetic acid A m xture of
[ 8-Mh EBK(ove3 (Methocl ) ): e e-H)' Beemiortiag 8. min. di f | uor onmet hox
~y-2-ethyl-quinolin 5 yI oxy] acetic acid nethyl ester

(0: 075

S T R e e e S
- st imethytquineliniSetsrylacshipasidauainbestasr 2 10 ‘hour. The: soI vent
sowas renoved under reduced pressure and the residue

di lAurFu reW'f [ta!14-ethanesu|fonylbenzyl)-8—ﬂupro-4—methyl—2-oxo -1,2-dihydroquinolin-

5-yloxylacetic acid methyl ester (0.33 g), N,N-dimethylformamide (5.0 mL),
potassiurh carbonate (0.16 g) and acetic acid chlorodifluoromethyl ester (1.2 mL) was
stirred at 70 °C for 3 days. The mixture was diluted with saturated aqueous
35 ammonium chloride solution, extracted with ethyl acetate and the combined exiracts
washed with saturated agueous sodium chloride solution and then dried over
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water. The pH of m xture was adjusted to 4 by the
addi tion of sodium di hydrogenphosphate and extracted
W@ 2007/@6Tpl acet ate. The conbi ned extracts wer @CTEBWGH/003644
over nmagnesi um sul fate and sol vent renoved under
reduced pressure. The residue was crystallised froma

M Xhdd h@suﬁf sua&@tm@bcswén{ \asaBrflovedirfer e@ucad frasstretanti | e 15 :

o I”gL)lo Lﬁ? tich Qp@%reelage by c0 cﬂurfllvph %@‘Y oy &I&é%ﬁl( é!uué\dbw'fh 74490 3 |

(s dlczlor)ome@awe@@mﬂeﬁsav@'th%0129H) 6.75 (d, J.= 8.6
Hz, 1 H, 6.35(t =J 75 Hz, 1 H; 6.95(m 1

W,
X .

5(7 Neﬁﬁ{%(ﬁg’c A%Z?ZM:—(?»f Hé3ﬁé§9§gs'_gl-)).3 ?cp(ﬂ 7Eﬁ£ zﬂ-xTVe)

Ex 2851(2 385495 (s, 2H), 4.75 (5, 2H), 6.65 (dd, J = 8.9, 8.8 Hz, 1H),725 M),

[3 A 368,012 2ff), ueopbeanwu-)z m)mzfol(umeamzhemy 2-et hyl

I 1 ca O
o W EEP@%%M@%% A ek nssstn N1 1 GO
[3 (4-chl or o0- 2- fluorobenzyl) 2- et hyl - 8-f 1 uor o- 4- oxo- 1,
104 Rdérayoros) b i[diiiorontetipkye3 Al atimetsulionploendyl e fiueyd-4-est er 30
fc. fl uorophenoxy)acetic acid -~ -
ms gﬁfyhggctﬂ@r‘j ﬁ%ylg%&g%&z (4-chl oro-
2- fluorobenzyl) 3- oxopent anoi ¢ aci d nethyl ester (1 4
. g) ,A pisirephigsiiliopinethauyi3e 4 hanpsulfopyignzi) Gxitipre-4mehyauinplin-

was; Jb?( L&t éHid ey Estdr O?%T henl (2.0 Fe), k@am/dioRfan Bt ur e .

1 07/ 67 [ led to
1300 “@g%@g 2B R g 0
Wi tiémsratye font bauatTae 'TWWEG wasasidiiedibydhe gdsdersoiidihdaqigeifed -

Wi tHpdrbemloBE aciddind@rifed 8y prePg#ins ievsiaspHatatirLGansnd dgradient

>0 ol V&}% n}gn%[gg\éﬁﬁeﬁﬁkﬁ?er in rmstg SQ%rtpﬁt@%&H%ynd Jsfaﬁwrf@%ﬂue

chromat ography on silica gel
eIdFVﬁg with a nixture of .ethyl acetate and
mryclohexane 5 (3 7 to 7:10 by volune) to afford title.

CO”FI 05'('{ Wa(—n@@ﬁ@?)go ééH?Qzﬁ oy JJ7§ HE; ),
déﬁ((% 2 ﬁ)‘ﬂo (342‘&)é (e, 2’H)4 0§55 ‘(ﬁh 714%9‘ 2= 652'%15

( M 7.50k)d, J 8356.1 tz, 181),7.69.(F JHB4 H, 28), 7.880(B: =78IHz( #E)

( Myjdrg; (Ble) (nﬁe@r?od(AMhb& M+HPE REBAHRné 10®m@A: 4 min. 10

Preparatlon
ﬁS (4-chl oro- 2 fluorobenzyl) dlfluoronethoxy 2-et hy
- 8-Example 62: [a-chIoro-3-(4-::hIoro-2—f|uorobenzyl)-4-dufluoromethoxy-z- N

ethquulnolm-s-yloxy]acet:c acid

OH

30 ' :
. Preparation 62a; 2-(4-chloro-2-fluorobenzyl)-3-oxopentanoic acid methyl ester
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fl uoroqui nol i n-5-yl oxy]acetic acid nethyl ester A
m xt ure of

WPR0§U36HBor 0- 2- f | uor obenzyl ) - 2- et hyl - 8- f-| uor o-PATHZRR006/003644

4-di hydroqui nolin-5- 15 yl oxy]acetic acid nmethyl ester
(0.20 g), N, N-dinethylformanide (3.0 nL), potassium
car bonsieasi¢rlof d@laglumpBaibaeeizi(T.6 gdn shhydrous tetrahydrofuran (75 mL)

g0 & e RO b ERF el ol M SoR PR R

S .
and MeiVtester 6P AT Sy R i dir b Ginutes fiselaiop 9h]-Hegomethy-
ext Agbbs-2ritrebaasitdels v) it ketrsiptiviuendzh migwes addes add then

&N Qb mile Wikt rodhi&iheR¥RE oM BORES! HHOniHE ateaRRd
t he golvent e u

L moved under, red gﬂgd 20 pressure. . .
pur "1 ¢4EY BB MG etiapyirgiean riavagyndes fadhd PrE SR T BRI
on i piracterbivith egfiylacetaty andihe lorabimedekitacts weaisheclynith edteratad e
and aglicelt REIRRAIBRRRolldon nderY Get BRY magBiumistitse. The =

TR et g SRR gl Sy
195 ghragatpgsaphy pi) silics oglpelyting ity mixtiregs syl RSetgterpndfplohegargs
(M (1l19HD 1:9 By Udlunfd)to akiokd)itle cbmpound, Bhg. (M- 2H) . -
Preparation 63: : ‘

- [3<(4-chl oro-2-fl uorobenzyl ) - 4- di f1 uor onret hoxy- 2- et hyl
RERY: Yy

f £ CgLMstpd B BT3(MsK ipnlimec3&miBo A mi xture of
[ 3- (4-chl oro-2-fl uorobenzyl)-4-di fl uor omet hoxy- 2- et hyl

158 Pl Fﬂ-%hh'l'b'ross-(ziyéhﬁ?@@- 5?‘*85%{”?5'%%*8“?‘3“'4' ester

dr of uran M aqueous

- (0.Q71 g), |
I(i tﬁ‘hﬂ‘ﬂ%@?ﬁﬂ%ﬁg%@&?&? I BAW B0 L) was stirred at

roomtenperature for 2 hour. The 'solvent was renoved

.un SRhé:fé@@btﬁ@ﬁﬁniﬁ%ﬁ%ﬁl@r&ﬁqe?&@)a&&@ aaigﬁzbﬂu%gt)ém.tad ), E—{(@Shloro—
W TR, o0 Wal eI . =1 O M. Xt ure S adl usted. 10 4 DY
{he RS ol e ials el bl anah Ao

28xt pciosane (il Q ML)eas Ppatertat 2 €. forpRdiowre The reediop witure was
wer évoled HlrodrerPOratul3 Biled witPwdibi R Qa0 Rfifiétny! Btck=Rs] The

_ e iCre: _ \
P eaionBREBEHRUC S e Biel o bt iR ek MY R R
- NVREYveRcemgved dnder redyced prssurey The: regidue sy purifiedypy cofymng =

7. Schrtmatdgtdphy ¢h sBiba ¢e, eluBidg dijh, a ndixtBis of ethybadetate @tili-cidicheand0

| 4 bbva - . , 1 H, 6.90(t, J
25: m_/% L ﬁi‘?.a R@gﬁeéﬁgago% rtrtlﬂe nfourfd; dos2'gz. 1 H ( |

1H), 7.10(dd, J=2.1, 9. 7Hz, 1H), 7. 30(t, J=9..3Hz, 1H) . M5;
- ESITHNMRICDEMRE 7585 ()= 2682, BNk BIBS (0, Re7Sritzi 21). 3.7a0®, 3. 7
348584 2H), 6.70 (d, J = 8.8 Hz, 1H), 7.00-7.10 (m, 2H), 7.15 (dd, J =

m ny od,
B T SR T TR ne 5oy oxo acetic mcid

30 MS: ESI {+ve) (Method B): 438 (M+H)*, Retention time 3.8 min.

Preparation 62¢: [8-chioro-3-(4-chloro-2-flucrobenzyi)-4-difluoromethoxy-2-ethyl-
quinolin-5-yloxylacetic acid methyi ester '

35 The title compound was prepared by the method of Preparation 34e using [8-chioro-
3-(4-chloro-2-fiuorobenzyl)-2-ethyl-4-oxo-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester - : ' ‘ '
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FO MxsN,J OO /F O F Preparation 64a:

4- (4- brononet hyl benzenesul fonyl ) norpholine 15 A
WOR§3e3of 4- br ononet hyl benzenesul f onyl - chl oBGIéGB2006/003644

(0.81 g) in anhydrous diethyl ether (6.0 nL) at -10 C

was treated with a solution of norpholine (0.26 ni)

and .triethylamne (0.46 m-) in anhydrous diethyl - .

eth % s warned to -

rooﬁqrst g"gﬁlp(gv uerthéﬁ% 45§®Hhou%ﬁbﬂ eﬁ swlarred at this -

tenperature for 20 17 hours. The mi xture was diluted .

Wi t Prapadation 6205{8-craarb-8@H-akidrde-tlicodbkaypareitibaosetaoxg2- the . .

gon’g{hgg{qmqpf_gryggﬂa%eﬁ‘%gaed with saturated aqueous sodi'um

| oride solution and .. then dried over magnesi um.

sul fate. The sol vent was renoved under reduced o

pr e ddnixtere ai8-chibre-3r(¢-slilatord-fipaehiehiyg d-difluorombthory-2-ethyl-quinotin- - -

chr @%kﬁ%@d%w n%yﬁéskelr @ﬁw@gﬂ tetraiya.tofm 2 Wi fer@ 1@t ure

g]]: f %c?;u&&{s E& |um %’gmégﬁf%ﬁﬁ'}j 0% rrégw%s s(tlrrec? atr Vol u%bbf

1§ ohaum, T@msolyﬁq) wasgermqyed quemdu_p)ed prgssg@ ang the pasidey diluted Pih- o
(d, wdteFTﬁe pH diﬂmetur&ﬂlas’lédjustZd 51 Hydhe abidforbof 2odilin  2H) . --30 -

Pr e ?pﬁi extrfer!ed with eg'lglbacetflﬁe The 89(% blréer?textracts were

aC| a"eﬁét'?magnew%va%ﬁ svwntwymﬁseduced pressure. The *
PCT/e8B2006/ 08B frofm anigire bidcotonitife 4na wassto dfford title -
Igergdn{b%,%b_g%éo 26 g) in anhydrous tetrahydrofuran

(40 mL) at 0 Cwas treated with a m xture of

tert-butanol (1.0 mL) and 3-oxopentanoic acid net hyI -
-est%’rNMl@(CZB'Jimﬁﬁ 35Thé= Mk iz Ay, wms(qsi&i?rﬂs:dzat, 485 @, 2y 45

M NyseE ﬂ-ﬁ%éé‘tﬁﬂj &1 82,3A), Htrs 09986 Hz, 1H), eas(z J75Hz,"[H)

4 (4 0 fon Y mor phol’i ne (0.-53 §)
?%hgﬁngﬂghr E%EQE’S\T{? L ‘added and t he : A
2@ esMStESthVm(kbtbp@AWriMdﬂ)f Gefeptomtimed@Benimt ur e over 1
hour and then stirred at this tenperature for 17
ho ted nde ced
or :és)gaﬂ'l e anﬁ-xn(‘%l-cklléroez %obe :{léafﬁ rminﬁt %?tilﬁ 5
extﬂ‘t&’é‘!%'ﬂ’%fﬂ"%‘t’lﬁﬁf'cae@t ate . The comnbi ned extrac'ts |
were washed with saturated 10 aqueous sodi um chl oride
‘solution and dried overg magnesi um sul fate. The sol vent
was renoved under reducled I\presu e and the resi due -
- purlfl ed by col um

Preparatlon 63a: [3 (4-chloro-2~ﬂuorobenzyl) -2-ethyi- 8—ﬂuoro-4 -oxo-1,4-
dlhydroqumohn- -yloxy]acetlc acid methyl ester

30 Amixture of (3-amino-4-fluorophenoxy)acetic acid methy! ester (0.80 g), 2-(4-chloro-
2—fluprobenzyl)-s-oxopentanoic acid methyl ester (1.4 g}, polyphosphoric acid (5 g)
-and dioxane (10 mL) was heated at 120 °C for 23 hours. The reaction mixture was '

130



chromat ography on silica gel, eluting with a m xture
of ethyl acetate and cycl ohexane (1:1 by volune) to
WX $00T/eB6t43t | e conpound, 0:41 g. 15 MS: ESI (+veCT/GB2006/063644
(Method B): 370 (M+rH)*, Retention tinme 3.2 mn.
Preparati on 64c:

{24 c%lé&’tb r&)mf lalﬂ Jr&uré Jllﬁ‘tec{ Wi R Lalhd@ctréctéﬂ%l%‘éﬂlyﬂ pew k] -

4- 0X0- |no i ns5- X yl -
estcemb%’ SIS, euw ko W@" “é%tﬁ“r%'e‘i “?é? %%@*ﬁ@)ﬁ%@?

ac isdivengtempleca sitemedquBedapesgre. The [e,gtdue was punﬂed by column :
( n’QBrBH%QrE&Tonh%MM SN KA @NRA ¥ hrlixtde GDCOERERR@NE cy@hdkane

4 g o et BERERROR £ C 25 L1 9 0

m xture was cooled to roomtenhperature, diluted with
watg NMHBDS)! @ﬁécﬁ&i JWirtHz, shsibs (ape-t au &z, JFha. sasbBiHped

t t ¥ 25
0% B e VPR WA 0 P 8,25
wadMSHEB| (ﬁv@d\ﬂﬁmdcﬁﬂ‘ﬁ%ﬂ“’ff%%‘ﬁ‘ﬁ‘%ﬂm%%ﬁiﬁ"bn silica gel,

deluting with a mixture of ethyl acetate, -

- di g?é&%,:a%ge éﬂg[ggl% ?rﬁcﬂéja ?Fotr{b@m,) 4-@%6"0@9&&{& eihypa to 0;9: 1 T

ound "H NVR.
n-gryloxylsogiic acig methyl es‘esz 3H),. 2. 70 (q, 3 = 7.3
Hz 2H) 2.80 (m 4H), 30360(m 4H) , . 3.70 (s, 3H),
ﬁ') 959\1 5@"3 01?@(4 RoB3-1liSrobehi2- %yﬁ@ﬂtfo% 4. on‘-‘b 4- dlﬁydf’d&wﬁdﬂ'h 51
1 0 Yiisdsosligaos ety s (p 2R MAgmsfyforanigs (30 migetassium
Pr eppstd (020 @Yahd acetic acid chlorodifiuoromethyl ester (0.15 mL) was stirred at
{ 4-ggios k@ H%ﬁﬂ%@?ﬁﬁtu@ was @Mied Rittf Wal6radd Bxtfadied W QyDhdenE: 4
e St l f o r}s)dbe e leeqe v]gasf’?edl with éatx a%é Xé&%@st éo&u@l%hlgncge thyl
(2 selmwu drigd pyay maenesmmw(qtﬁﬂnﬂ Fs1SPiMRN TEMENMRC S 'S ET T, y | | -
204 - W¥Rsike Puriitiafindi b bdsiaod bhycofamy biremiagreghy on aitidadyelreititng|

e T

. carpopdrd @192 g) and acetic acid
chl orodlfluororrethyl ester (0.15 mM-) was stirred at

80 ﬁe Mg(&%@wa&g JTJ"'?4HP3T-ISJ?§0Y@§ =62kt {Ses @,
B I Y A b T

magmezHlum sul fate- and the sol vent renoved under
* -reduced 5 pressure. Purification of the resi due by

~ col um’ chr on sil ye th a
mi XTRREREg: g@éﬁ%ﬁ%@%r{%m%e&lzya: c‘ﬁ'fu 'irocr)n ﬁtg anéeWi v -
_+ volfusreduinglirvy&vipxvideetic agignpound, 0. 092 g. H NVR - (CDCI 3):
'-.08130(tJ=72Hz 3H),.2.90 (q, J = 7.2 Hz, 2H),

5 H)A mn%mé@?'p(ﬂf cgi‘rg f)%lugrgbe%@l) tfclfﬂ)uor l?heﬁgxﬁ et%y? Ebi[uoréquﬂiglm(é-’* ,
yloxyJacetic acid methyl ester (0.071 g), (!etrahydrofuran (5.0'mL) and 1 0 M aque'?:!zlé
lithium hydroxide solution (0.30 mL) was stirred at room temperature for 2 hour. The
solvent was removed under reduced pressure and the residue was diluted with

35  water. The pH of mixture was ad]usted {0 4 by the addition of sodium
dihydrogenphosphate and extracted with ethyl acetate. The combined extracts were
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7.00 (t, J =75 Hz, 1 H), 7.25 (d, J = 8.3 Hz, 21-1),
7.30 (dd, J =8.7, 9.6 Hz, 1 H, 7.65 (J =8.3Hz, 2H).
WBregrosatdzon 64e: ' PCT/GB2006/003644
{4-di fl uoromet hoxy- 2-et hyl -8-fl uoro-3-[4-(norpholine-4
- 15 sul fonyl)benzyl I qui nolin-5-yl oxy}acetic acid A
En' X titirdesvarfmagnesium sulfate and r:heI solverfltlremoved'undz[er red(uced prera]ssijre fo :
4- die § b mar - 2-ethyl -8-fl.uoro-3-[4-(norpholine-4
- sglr(?é(l)ﬁ)%lc engéjl)%ég%?'nol i n-5-yl oxy}acetic acid nmethyl
ester (0.16 g), tetrahydrofuran (5.0. nlL) and 1.0 M’
aquEoNERICRE) BNy d =0E HEL 3180060 (quJ]: 1.6 H3 2Hw14-3p (@8}, 4.85
tifar 0 gae] g ur vent
s G o AR SR G TREIE b B L oS3 e kB 3R
was 'dh 100 @& 47 3 h OdizetH): 73t g 96 Ha Wt ur e was adj ust ed"
t o MIShESI(-tve) (Mditibd Ajo458 (I H)SJtantiondinteyidi7eagenphosphat € '
and extracted with ethyl acetate. The conbined -
.exLracts washed with saturated aqueous sodi um
o SHPRS b oot o S ere R ROt 1 ot .
16 h esulfenyithenzyiagineliorfedeny}asatieacid educed pressure and the”
25 residue triturated with a m xture .of acetonitrile
and water to afford title compound, 0.083 g. "H NWR
(DMBO-d6): 8 1.15 (t,.J = 7.4 Hz, 3F) 2.80 (m 6H), .
3.60 (m 4H), 4.45(s H) ,J 4. 90 & _2H), 7.00 (dd, J
= 3.7 Hz, 8.9 Hz, 1 "Jo= 75 Hz, 1 H), 7.35
(d,-J 30 = 8.3 Hz, ~2#1 . (dd, J = 8.9, 10.1 ‘Hz,
1 H, 7.65 (d, J = 843 k&, 2H. M5 ESI (+ve) (Method
A): 555 (M+H)', Retgnti oMi me -10.0 mn. M. ESI (+ve)
(Met hod B): 555 ( 5, Retention time 3.5 min. '
Exanpl e 65: - ' : L
{4-di fl uoronet hoxy- 2- et hyl - 8-fl uoro-3-[4-(pyrrolidine-
1- Preimticasdaonii@uernmetnymenzehalifonyimoiheng! acetic acid
15134 WD 2007/ 036743 PCT/ GB2006/ 003644 F N/ N3 OOY
F F OCH Preparatjon 65a: . . . :
( 4-LTUGPLAHETRRTIOPRIEHDI RReyiPY! difioride QA1 @ inRalmEines Jetyt
soletiter G0 ralf) a1 wasdeebdyittbesuhdiph ofclorpbolind €0.46Bml) agg and -
PY firieytafhindQo.462m13 ifdnhydrdls dfbtrydagdr @%Baﬁfér&%@%ﬂn ut O
C vas trr%?goerdormeth eéh%?&dlt\%%ﬁéﬁwl amaage {15. L) .-
The or U HG MEPHFE S e i Hteg SHER s ALt s o
200y dy hqurg,dhe mixhiep wels diffpted withywagpr, extracted with dichloromethane and
the combined exiracts washed with saturated agueous sodium chioride solution and . .

then dried over magnesium sulfate. The solvent was removed under reduced
pressure and the residue purified by column chromatograpﬁy on silica gel, eluting
with a mixture of ethyl acetate and cyclohexane (3:7 by volume) to afford title

25  compound, 0.53 g. '

'H NMR (CD4OD): & 2.95 (m, 4H), 3.70 (m, 4H), 4.65 (s, 2H), 7.70 (d, J = 8.2 Hz,
2H), 7.75 (d, J = 8.2 Hz, 2H). '

30  Preparation 64b: 2-[4-(morpholine~-4-sulfonyl)benzyl]-3-oxopentanocic acid mefh’yl
ester
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at this tenperature for 2 hours. The m xture was
diluted with 1.0 M aqueous hydrochloric acid,
wexnezest®d W t h di chl oronet hane and t he conbi n@dT/GB2006/003644
extracts washed 10 with saturated agqueous sodi um
chloride solution and then dried over-nmagnesi um
sul fate. The sol vent was renoved .under .reduced

p rCD%% sg)n f [g%aosrﬁ g@%ér%%%x@?_@%§? 'E 6mfzygrou§ gtral‘gdrgg\l f—?f' (40
H) mLBat g@c wes trepted with g mixtyye of teribuiappl (1.2 mgpand$- oxg.}qptanqrc 40
(d, ackd l‘-ﬁetﬁyl sténi0.224l) ), The. nfiklure thas shied & 02CHer 45 dilutes and then

g rep @JII%I ? ﬁirh @%Pmnorteté)?ﬂbenz?nesulforgamo p?%me &0 ﬁa gben t anoi ¢
aci Btf%f’rﬁﬂﬂra" Hospigw pwas gaded §rﬁ9§B%'ﬁ§Li"6‘ﬁ Wurwera@g farRem |
t er empertiosei oder 1(Hburdang heh Btiren Bytols Grpetmte fahydoas.ahan (40

) mlxﬁ'ﬁe \&sgoﬂ%ﬁtre{téd%&&qjedm&lﬁre@sﬂé Md%fr ﬁguetoﬁutgd Wv@aﬁ@l ‘

(1 dﬁ&a oxopent anol ¢ aci d 'y
m_) an o it play! Regtate (1 1e F%‘H’"’&E’ ePecis yrreABshadpih @“'Q’ﬁﬁ

10 hemmueous sodiurg idmide Solution and dried over magnesium sulfate. The solvent:

“(4- ﬁﬂr%%hﬁﬁé’rI%H@Jé&?@dsfééﬁhhfﬂ'ré&d%é)ﬁhrﬁ@& ﬁ?:ﬂ:% (2:0 g9)

in h

oSBT TR AR B ettt Y 7 P S5t 70 cveiperare
i x&‘l]rbéfvme)é%%ffowiﬂemmmmQéh@erat ure, diluted with
wat er and the tetrahydrofuran renoved under reduced

18! R ol RS AR AR oL 1] acetate”

. ext act’'s was Sat ur at ed
aqgueous sodi.um chI oride solution and dr| ed over
magrresdraion 64¢t Ladiel-8-loes- $@1(Mﬁﬁlﬁohhﬁ$sdlf6ﬂi9ﬂh@dyl]smdﬁﬁ 4-

,-redamféqlmﬁoﬁﬁwoﬁy}ac@&dacm@eﬂr due purified by colum

b
chromat ography on silica ggr‘éeel uting with a 30

m xture of ethyl acetate and cycl ohexane (3:7 by
24/ o| Ausrixiuret af (Sadnfiny-¢Higardphenogydamp iLastl, metiil dbteg (0.2236, 240
200(%/0%%@:%43 sﬁﬁﬁi%@%@a%m aﬁ@me@ﬁles@f" &) gf, Met hod
65 Cpog/phos;ghoncl:_gcld (1 RFand dI ioxane (Ed rﬂ% was Qea%dn dt 1?({ %QM 1%&1131.%]
- { 2- e mpiturg ey qegledtogoarxigmaerplare( diyied with waterand exiaetsdnitl ) b
en Zéjﬂy] acdiaté: THH dOMBIREHxtr R Vidie Bried oGt YageefumGuiad shanmd hy!
ZSESt {élgl‘uo%c?(ﬁn%ﬁe%% ‘ﬁ@ S@lEPE ell}es d‘J % ﬁhﬁé&%&l%ﬁt Ic
(- p)PF‘PB'!aPB"aH'@’ of.slica 956 ﬁﬂ‘;‘?")gﬂ@h E‘W"]t‘ﬁ% Hfteg%ﬁ‘céta'ﬁ’c?’ ?P“Wé??ﬂﬂ”e |
. estand metbardl (1)4:0 tp 01100 0:9P b vélume) i adfofditl ggongpochddd.okgne
( 20 nm.) was heated at 120 C for 18 hour s The m xt ur e
cool ed. t'0 roo mterr%)erature d with wa
an d“é‘M“r(QMF'Qod%ﬁt‘ [P0 &t iy (- Hedhi2© (@rrle 78 HzléH)c%ﬁ%f“h éH)
30ex treadinsAHMER. 70 (daHpd. 00V RHYTR. 80 (52H) 8.6 3H)e7.40nfth, 1 HE?.45
solgyants d 8TeMEd .60 (d, J = 8.2 Hz, 2H), 11.10 (br s, . '

Preparaticn 64d: {4-difiuoromethoxy-2-ethyl-8-fluoro-3-[4-(morpholine-4-
sulfonyl)benzyliquinolin-5-yloxylacetic acid methyl ester ‘
35 _ o
A mixture of {2-ethyl-8-fluoro-3-[4-{(morpholine-4-sulfonyl)benzylj-4-oxo-1,4-
dihydroguinolin-&-yloxy}acstic acid methy! ester (0.14 g), N,N—dimethy!formémide
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under reduced pressure. The residue was purified by
columm chromatography on ' ' silica gel, eluting with
we 200436148 of di chl oronet hane and mnet hanol (9: PATYGB2006/003644
volune) to afford title conmpound, 0.25 g. 15 Ms: ESI
(+ve) (Method B): 467 (MrH*, Retention time 2.7 nn.
Pr(:epmt)apdtasmuﬁidrbonate (0.12 g) and acetic acid chlorodifluoromethyl ester

14 145 g e ot SRSl e < ne-

] qui no acetic acid

itﬁyrrpe@g.lfee pl}/uted with wp\teﬁ@r;glteﬁt(aé:tegfmth thyl ace ate, The combined
{ 2- ekttagls werefdrietbover MagnesiuiB siflfdte @pd/ihe edivedi mmevkd cadeo redyde) b

ggtzlgteksule Am.f.eétiabf 9&9&.%.&5& Hy@olﬁnﬂé%ﬂa}@?é;rw&aﬁﬁh fei By
pot &'ﬁ%éﬁ' o ‘?BHPQ?@“? 6@%&5@%%@ q';g{et?)éia\)le tite -

chl eeromgitd, 06%2met hyl ester (0.28 nL) was stirred at
80 C for 17 hours. The m xture vvas cool ed to reom

ot ot b s A s et A A G EE AR R,
Bvob 7hrtay s B@(ss BHY 4t%(sart. 4.8%(s. D), 6EALdd EnBTERY Und), -

reduoed, J=p7rs&&$uﬂ)¢72ﬂauiaga&@m 70h (ddhe= besd. 6lHE 1Ry, 7.65 (J
colu mat ogr aphy on silica gel, elutlng wth a
m xture“of “cycl ohexane and dlchloronethane (1:1 by ,
vol une) gave title conpound, 0.14 g. 30 Ms. ESI (+ve)

( MePlepalath bad> 4fdifuboiethoxyRBétayBifiuto-8 (4¥Encfbhdiingidn. 7
re '
F gﬁF h%éﬁ%’r}g?ﬁog?(s V?X%?cﬁmfacg fluoro-3-[4-(pyrrolidine-

carbonyl)benzyl]qU|noI|n 5-yl oxy}acetic aC|d 35.
A nAxtixtureof §f-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(morpholine-4- -

{4 QJ[f?AyHEHnWﬁ%@%—M %ﬁ;ﬁ%}é&ﬂd acﬁrnfléth}pers%r @& ‘IWb) Q&Béﬁy‘d?c!furgd (E%.‘
oot BP 418 1AM pes b A e lglor 2 B R 0 17

24q u@@ecgatuﬂetfqi |2Lhtnwh1;h$rsgb¢rd wagtsmaysdandet G08&d mresyurm the '
St | feBiBd vitks dilLBsWith %tev\@hg QIQ & (RRGE 43 Rtz OphO Anfdd
un gg}%&mn% @Id C?ggrlgphosgaﬂ%g ed(tr? %ed%?t'h Qu e&%\é 'Irhg réf?!‘)’l’lﬁlgeg :

Wi LRIrGRER WS Washed 1 SSHUTalpOAcupaUS pRsmyahjaride slipmAng dgd { he
addivet oagneshim sulfalis LTMedblyttl waxgemnpleo sffzatetudad Prebdies and the

25 eS.Héx&de'irﬂu Et[a&@itrpé Fn@&u?e 63? lllié %t gy ﬁoId i I(IJ Ec% ﬁ’rﬂj

wat er and to af title conpound,
01013695 H NVR ( DVBO- d6): 5115(t J=7.4H, .
3H) 175(m 4H), 2.85 (q. J = 7.4 Hz, 2H), 3.35 (t,
=44 @nso?dd% 8 1%53& LYapd mj@ﬁ)(HZGH)zé_&o (nfrad04.45¢s,
2D e 27 00\ 0 SHL . 30 790 Gk Tz By T
3m5(=eﬁausza),naﬁ(dd2+g=897wmz( td), 7.65 (, B= B3 HIRHL. Hz, 1 H).
MS: ESI (+ve) (Method A): 555 (M+H)", Retention time 10.0 min. ‘
MS: ESI (+ve) (Method B): 555 (M+HY), Hetention time 3.5 min.

Example 65: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4- (pyrrol:dme-‘t-
35 carbonyl)benzyi]qumolm-5-yloxy}acettc acid .
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10 Ms: ESI (+ve) (Method A): 503 (MtH)*, Retention
time 9.4 mn. Exanple 66:

WD 2087/036745r 0- 3- (4- chl or obenzyl ) - 2-di f | uor onet h@BCAI/GB2006/003644

met hyl qui nol i n-5-yl oxy] - 2- nethylproplonlc acid NO F

F OOH 15 C1 Preparation 66a:
2-[8-chl oro- 3-(4- chlomobenz l)-4-
dr oqui nol i n- 5-yl oxy] 42-m .
ester 20 A mi xture o ,
8- chl or 0- 3- (4- chl or obefizy Ry dr oxy= 4- et hyl -
H qui nol i n-2-one (0. 14 chfN N-dlnethylfornanlde (10
m), sodium hydride (60 %]n oil, 0.020 g) and 2-
br omo--2- net hyl propy®hibg ach d nethyl ester (0,11 g). was .
stirred at 100 C for 3 days. The m xture was cool ed
to roomtenperature, diluted with water and extracted
wi t [Frepanatipnl 65a:dé-thieremetTiinserybpityiolidindl-dwethanong were dri ed
over- magnesi um sul fate and the 25 sol vent . renoved

_ lﬂn d ﬁ o][xt?oqlilj?f &I@&%&%&ﬁﬁnzogl cﬂl%m{ee(g b% qdm@zqilg F(g {gle elsi il in

I'cCa
- m xﬁ'ﬁ'ﬂ'@""ﬁ?’th@'{efﬁ?ﬂ mld@ &‘@sﬁﬁ@e%‘j}’m @R%ﬁ@ﬂyfi'@“e?@@y"l-)
vol Tineeresuithg affiuos dad wedrmen t6 esppaemishraitle 0&b 1 Gour b th&Sitirred

0" St (AP a 008 s iRl BRbIANS ik, T

66 ydrochloric acid, exiracted with dichloromethane and the combined extracts washed

10- [ Bitrcdatupatert ot soriur clpedesdifierbanditfehddedovetradgnestyn 4- m

et hyieiei ﬂﬁ'sbt(?ént wasbAnek uRdePTRkRAl 9@9&»&9 hﬁor@ﬁ‘ﬂe%uﬂﬁéuﬁé('
estgé The title compound was prepare

Pre Pation 65d using 2-[8- 5 o
chl or o- 3- (4-chl or obenzyl ) - 4- met hy[ - 2- oxo- | 2-dihydroqu

i nolH iR (o6l 83'2 i o) .1, 0Rie® P&C.‘Eﬁ :mi(wl EBhLT -

o o A o e e o 1

2-[8-chl oro- 3- (4 chlorobenzyl) 2-di f 1 uor onet hoxy- 4- net

hyl erepamaio? B5b: 3-oxdb-PprroRdimet-AyoRylBRN ibehtaid bidAnethyl
- m X e o :
2-[ chloro 3-.(4-chl or obenzyl ) - 2- di f | uor omet hoxy- 4- met
hyl qui nol i n-5- yl oxy] - 2- met hyl propi oni c aci d net hyl _
2@st ESUS@QIS@S Of @assitne terfebipridofi 4R in ahBydtbustelraieyddiuran (40 mL)

at 0 °C was treated with a mixture of fert-butano! {1.0 mL) and 3-oxopentanoic acid
* methyl ester (1.3 mL}. The mixiure was stirred at 0°°C for 45 minutes and then a
solution of (4-chloromethylphenyl)pyrrohdln- -ylmethanone (2.04g})in tetrahydrofuran
(10 mL) was added and the resulting mixtiure heated at 70 °C for 24 hours. The
25  mixture was cooled to room temperature, diluted with water and the tetrahydrofuran .

Ihyl 2- oxo--1, 2-di hy
AQoic acid nethyl

remox_red under reduced pressure, The residue was extracted with ethyl acetate and
the combined extracts washed with saturated aqueous sodium chloride solution and
dried over magnesium sulfate. The salveni was removed under reduced pressure
and the residue purified by column chromatography 6n silica gel, eluting with a
30 mixture of ethyi acetate and cyclohexane (3.7 by volume) to afford fitle compound
1.14.
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15 1.0 M aqueous |ithium hydroxide solution (2.0 inL)

was stirred at roomtenperature. for 24 hours. The
WO B 74%as  r emoved under reduced pressure, diHQIVGEBR006/003644
with water and the pH adjusted to 4 by the addition

of sodi um di hydr ogenphosphate. The m xture was

ext w@cggqﬂm El\:nsth%& gybwqgﬁ.n)at@t@n@h intees.cmmbi ned extr act S

-dried over  magnesium sul fate.- The sol vent was

renoved under reduced pressure to afford title 20

c onfrenardtion®59 zziet@fl-a—flwrWC(-MI)ﬁldlrg 11ca¢:59n3(l)§enzg]_5 4- _

2. 85thﬁcﬁoquﬁélm@ylox§1}aé’éﬂc doid méilhﬁ estér. 60 (d, J = 8.4 Hz, I S

7 05(d, J= -8. 5Hz, 2H) 7.25(d, J=8.5Hz, 2H) , 7= 55(d
1 Hi mixtgs o (3-gming-3-fipprophenqyy)acepie aggmett pster (.39 9)(11\@10&{6‘ _
A): (p@ﬁ@ldhwlﬁrbonyﬁl%gmdn&ﬁmb baemaiByl ésten (N0 g), folypmpborB7: -
2-1 %.{@zlgg &J{;Lr%f g@ﬁp%k%ea%eodatﬁéwfmmmmém&{uw& 4
lonic acid RN
CI epoled tg roomatempg@tua d‘ﬂ:‘?g“@b"’ t@bajyd@éf@p@g with ethyl acetate. The R
1PCT4SARRRA 6XIR08 64 drié @pananeshm Siffate and the solvent removed: '

21 Gyl ety AL RRIEb s BHO 5 AR s @tor. 2~

TheSieSP AR EKHERS HP AP SETE,PnY EHEL Hdy e o |
Pr egifordiitie oomiaiod, 086ag 3- (2,4 5 s
di chl or obenzyl ) - 8-fl uor o- 5- hydroxy- 4- net hyl - 1H qU| noI i

1B B PO B REGERR B i B B O T e 2
mn. 10 Preparation 67b:
2- [@reba&atfbn@lsdﬂ{ﬂ mmbeﬂmyiy)zamdamhomemym{mwB f1 uor o- 4

paeééoﬂglhgmgh@mﬁnmé G Y S ester. The.

par e e met hod of
Preparat|on 65d using 2-[ 3- (2 4-
20li cAmbded efﬁz-yihyl-asmérbﬂ@xmsm—(md@me—Eeanbmyl)beﬂzym Aydr.oqui

noI &lﬁkl |h8?r‘|561y|ﬂ35<§}96eﬁé"écﬁ rﬁéiﬁyfest&% 5 W - Bt §formdfSide ES
Pr egéjrrélt s%%%arbonate (C‘ M gliband ath?c acmI ch%rodr’ﬂuorome%ypes@r ) ‘
2-[ MZ}MW@B sifreaat 66 &hfey/17)hoprsdTHe|nixivre et ¢roled iogodm uor o- 4
temperature, diluted with water and extracted with ethyl acetaie. The combined
25  extracts were dried over magnesmm sulfate and the solvent removed under reduced -
pressure. Purification of the re31due by column chromatography on silica gel, elutmg
with & mixture of cycfohexane and dichloromethane {(1:1 by volume) gave titie

compound, 0.14 g.
30 MS: ESI (+ve) (Method B): 517 (M+H)*, Retention time 3.7 min.

Preparation 65e: {4—diﬂuoromethoxy-z-ethyl-a-ﬂuoro-3-{4-(pyrroiidine-1 -
~ carbonyl)benzyljquinolin-5-yloxylacetic acid -

35 A mixture of {4-diﬂubrdmethoxy-z-ethyl-8-ﬂuoro—3-[4—(pyrrolidine-1-
carbonyl)benzyljquinolin-5-yloxy}acetic acid methyl ester (0.14 g}, tetrahydrofuran
{(3.0mL)and 1.0 M équeous fithium hydroxide solution (0.55 mL) was stirred at room
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20 met hyl qui nol i n-5-yl oxy] propionic acid A m xture of
2-[3-(2, 4-di chl orobenzyl)-2-di fl uor omet hoxy-8-fl uoro-4

WORSOHEB6TA3 nol i n-5- yl oxy] propi oni ¢ aci d net hy [PCI#GR2006/003644

(0.15 g), nethanol (5.0 nL), water (0.2 nL) and 5.0 M
- aqueous lithium hydroxide solution (0.090 nL) was
st i tamgperafute focDiut-CTHRAOREN Was fe®bvedDindA rdddéddpresdiand the

m Xfréérd@e Wﬁsgd;lﬁtleél %ﬁ-l'\ﬁﬂeraﬂg phl'b?mfx{ul' u’gf\%tag ué’f@dsto gf%g &? %%@%ed o

de
+ he CLAgHD  BHF oS Pl o e i VRISl | g
pr edirgtion.anaghasiotith eeteeshdalied tolatiorditiie@omporag,loed gwi t h wat er.
gnd a m xture of water and nethanol (1 1 by voI urre)

d, to afford titl
N 458 b doton 1 Sk bk B SOTROUS 285 g s
Hz: 335‘5:3-1 —E@ & %;) @?g 33-31It J ;fzizﬁ:;g%ﬂ,sﬁ%s, 2?;2&5 g%H W7. OOR’dﬁ J6
Hz, ~3gH.8 HB 1K) 70190, d =B 7.854t, Th=r7, dJ=82
y 3 TEg T ? :
745"?&'67%“"'#‘ B‘Pd‘ , 765(d J:ZZ@, 1

, M3: B84 (yve) (Mgthed im503|-GM+H)I Flé})enﬂcseunem mikS| (+ve)
(I\/Ethod A: 474 (I\/H—|)* Retention tine 14. O rrin 139

(5) EORPLRE b PERAR ah b siehoy o 11 o

- ro- H""thM‘ﬁF'ﬁ?‘!"q?ﬂ'ﬂ@ﬂﬂﬂﬂgbwrewyﬂ'iﬁF@Jﬁl onic acid OF OCH 5.

Preparati on 68a: .
(5)-2=(3-(2, 4-dichl or obeny yl)-8- f1 uor o- 4- et hyl - 2- 0X0-
1, 2- -di hydroqui nol i n-5-ylioxy] prgopieni c acid nethyl
‘ester A mixture of - Oﬁ h

3-(2, 4-di chl orobenzyl) -8 eTa- 5- hydr oxy- 4-net hyl - .
. quinolin-2-one 10 (0.40/9),1 NN-di met hyl f or mam de (5 O :

. )
mL), potassium carbonatf—(0. 17 and (R)-2-
chl or opropi.onic acid | estef (0,15 g) was stirred
t 40.Q for 24 hours. The mxtiure was diluted with

Rvater and extracted with et hyl ‘acetate. The conbi ned.

extracts were washed saturated aqueous sodi um chl oride
Sol Rrepagation €hai 2[#-chlorr3-(4rchigreaizya-sethfi2taro-apdibydequinolin- .
sol 34gad-2-8 p%ip,d,l,fb%ilan{qu%%g pressure. The residue 15
was purified by colum chromataography on silica gel,
eluting with a mxture of toluene, dichloronethane

‘ ZQand\ raithie| of SrciuoreBed-¢rlorahezyl) -1 drbxyRt-hethyd:1 B @itolinyp-ane Kitve)
. t 0 g), N,N-dimethylformamide (10 mL), sodium hydnde (60 % in oil, 0.020 g) and 2-

bromo-2-methylpropionic acid methyl ester (0.17 g) was stirred at 100 °C for 3 days.
The mixture was cooled to room temperature, diluted with water and extracted with
. ethyl acétate. The combined exiracts were dried over mégnesium sulfate and the
25 solvent removed under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with a mixiure of ethyl acetate and cyclohexane
{3:7 by volume) to afford titie compound, 0.056 g. '

~ MS:ESI (+ve) (Method B): 434 (M+H)", Retention time 4.3 min.
30 | ' -
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afford title conpound as a creamsolid; 0.21 g. Ms:
ESI (+ve) (Method B): 438 (MtH) *, Retention tinme 4.2

Wi 2007/63203Pr epar ati on 68b: .. PCT/GB2006/003644
(S)-2-[3-(2,4-dichlorobenzyl) 2-di fl uoronet hoxy-8-fl uo

ro-4- . : nethyl quinolin-5 onxy]propronlc aci d

”etﬁéfdéra%mb 2. [smsmtd ! 'cmgfagiﬁlam@agns) Fi Fﬂ%@ﬂgﬁéﬂy!@%oﬁdﬂe a
(2, 5&'%@1’?%‘?”&5@?25%3)"0‘8“?\5’

roqui nol i n-5-yl oxy] propi oni ¢ , aci d met hyl ester M5

ESlTre ﬂt’e@omfn%& %Qpr@ared%@he(rﬁ@nwd bf PrEgr&tioh 5 ustn 298-5. 0

\$8Pb- - net hyl - 2- oxo- 1, 2- dlhyd';-: ‘

{ oot ISR BBl 208 1 PP S By - 8. w0 -

ro!wﬁmﬂEmWwquMmdmwﬁﬂglyloxy]proplonlc aci d-140 WO
2007/ 036743 PCT/ GB2006/ 003644 A m xture of:

i Pt eyl Bl B4 BRERT Kok %5 Bhd BHREPTEL hoxy” - 8- fly o

or o- proplonlc aci d met hyl

ester (0. 070 a), nethanol (3 0 nm), water. (0.1 niL) and.;7

1. Q’réﬁa&ﬁﬁm&-{BJGﬁlhbWbMdﬁmzme -diiblowtniethoxy(4omeBdquirioliny-

wasg; Shd ]rzfrﬁéih opg,},,fcaggmtenrperature for 18 hours. The -

m xtur by the addition of glacial

‘acetic aC|d and concentrated under reduced pressure. .
TheA migisiechii2[8/hBrot3-(4tchiomberdy!)-idifitoramethoxy-4-metfifunaindi t1 e -~ -

co fé%é%ﬁrl ﬂ)p?&ﬂb L&d ﬁn@th%[@sterQO QWQ)QetrahWrN}& (TIVRD=HH) - B N
152 H)1 .0 a é.goTs |th|u5n hy?@xn & SO u'iR:n’l (220 mlg wgs stlrrec'j_gt’roén t%%pérgtwe - ' _
=6.i@12# haur. TBe ek waa SnBMed Widpr redupesy m{ssgrezﬁﬂzte@wwtﬁm '
7 ?a% ﬁﬂ ﬂadjuﬁedaoﬁbﬁﬁ'lé addillon 6f HalupdinyarBgeBplbsfitdts. The - VESI o
n%))ctur? wé? éﬁ)i%rac%%f '_gw E%QP %}‘ﬁ%‘)%& thécoﬁlﬁnﬁ'd%ﬁtra%}s?ged %@r
1 5 n@gawrrbsulfate The solvent was removed under reduced pressure to afford tlt[e

2069 :coRpduidd, oltbpg.0- 3- (4- chlorobenzyl) 2-di f | uor onet hoxy- 4“
nethquU|noI|n 5 onxy]proplonlc acid o O OH CI 20.
Prqgaratlon

N SRR L5 DA 28 B h G PO G b BA Loy

dr CFCOSI(tﬁ]0|_I8[E-Hz52Ml 'DZEyCdpJ 9 P56 blaj 2H) ac5dd, net&wz 2}, éB5 (t J=
' 73Hz, 1H).
25 MS: ESI (+ve) (Method A): 470 (M+H)", Retention fime 13.7 mm

< Exampleﬁ? 2-[3-(2 4~dichlorobenzyl)-z-dIfluoromethoxy— 8-fluoro-4-
methquumol|n-5-yloxy]proplomc acid o

30
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The title conpound was prepared by the nethod of
preparati on 34d usi ng 8-chl oro- 3-
WO2R0eI36T40benzyl ) - 5- hydr oxy- 4- met hyl - 1 H qui nolPICT/GZB29ME003644
and 2-bronopropionic acid 25 nethyl ester. M. ESI
~(+ve) (Method B): 420 (M+H)*, Retention tine 4.1 mn.
;’r [epmpa'aimrwﬁekw (2,4-dichlorobenzyl)-8- ﬂuoro-é—mfelthyl—z-oxo -1, 2;1 4
i 1 uoromet hoxy--4-
net ﬁ‘?‘f‘;’]‘l“?ﬁgl"%nﬁé‘?ﬁ%% ?J}fpﬂ}%p%eom c -acid methyl ester
141 WD 2007/ 036743 PCT/ GB2006/ 003644. The -title
c on'ieafite coRUIH @B tapdreb iy thé methed dictepalatié 3 asiag 3-(21- 65d

HSI Bhicto t{eﬁ )81 -methyl-1H- 2.
e T S S,

mo?‘i(g meinyl e ?(y] propionic acid methyl ester.:5 Ms: ES|
(+tve) (Method B): 470 (M+H)*, ‘Ret'ention tlms 4 8 mn:

Pr epss gl (Q8) (ﬁ@fﬁod B): 438 (M+H)", Retention time 4.2 min '
2-[8-chl oro- 3-(4- chlorobenzyl)-z dlfluoronethoxy 4- et

hyl qui nol.i n- 5-yl.oxy] propionic-acid 10 A m xture o6f
1@ [ Breeaittion 673 2{ M2 viichiotwhenzyliy-jiligoramettionnd-tupea-froxy - 4- met
hylmethvmimﬂrhéylowlpwpwhsa@@m@m:estacl d methyl ester {0.22
g), tetrahydrofuran (3.0 nL) and 1.0 M aqueous o
- Li'thi um hydroxide solution (1.0 m-).was stirred. at
1 oothedilngsEIPaEnGMEs prspared byH{fR fFigthoda Breppiaion/66d ygng 2-13-(24-
aci diihforabenzgly-84lixgo-adainli-asxoaf2-digdiotinolin-5-yloxylpropionic acid
- 15:I| hygwpgégé?phosphate concentrated under reduced :
.pressure ‘and the residue extracted with et hyI acet ate.
15. The conbined extracts were washed. with satur.ated
aqUeB ESI GuRli(Methat B) o188 (Md+H)s Bktettioo time d.0iméd  over’ :
magnesi um sul fate and the sol vent renoved under

LR AT A SRR £, 0.0
. 203H)metlzyqg@o]@§~ylozcﬂproplg1lq_@:c(q J 20 =6.8 Hz, .1 H);
6.90 (d; J =8.7 Hz, 2H), 7.15 (d, J = 84Hz 2H),

_ ; g%gmgc&e oﬂz-ﬁi-@,ﬁ%ioroﬁgal) 4. R@%r ho! S—fil.?)r w?im)%mﬁm -5- ‘
45@0@&%93% RS rRsitty] asier (G 159), TthanetE:0 mL), wearaefg k) 15¢5.0
(RM @:}u[a&sdlfhlum-rddmhﬂmombmﬂ ¥69 mBy-vebis klirted o empgralind foki0

: 25r Op4 hglﬁs RS AkluPEAL R Ad bl Rl R0aldU R @Lr%ght&te%%hﬁjer rdducdd
(RP=S T oA S B 49 o Gl ot ge R oxo-
1, Zesulting precipitate collected by filtration, washed with water arid a mixture of water
and methano! (t: 1 by volume) and then dried to afford title compound asa whlte
: solid, 0.13 a. '
'H NMR (DMSO-d6): § 1.50 (d, J =86.6 Hz, 3H), 2.75 (s, 3H), 4.15 (s, 2H), 4.95 (q, J
= 6.6 Hz, 1H), 6.70 (d, J = 8.4 Hz, 1H), 6.80 (dd, J = 2.2, 8.4 Hz, 1H), 7.20 (dd, J =
2.2,84Hz 1H),740(dd J=9.0, 10 Hz, 1H),765(d J=22Hz, 1H),775(t J=72
Hz, 1H).
35 MS:ES (+ve) (Method A) 474 (M+H)+ Retenticn time 14.0 min.
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30 di hydroqui nol i n-5-yl oxy] propi oni c acid nethyl ester

142 WO 2007/ 036743 PCT/ GB2006/ 003644 A mi xture of
w8-20g7/uB6#3chl or obenzyl ) - 8- f | uor 0- 5- hydr oxy4- nmetRGIVGB280¢003644

uinolin-2-one (0.30 g), N, Ndinethylformam de (4.0

m.), potassium carbonate (0.13 g) and (-§)-2- - L

C[” Bl ie°p' %g‘ c 3§j 4 f{fﬂabéhlo%&ﬂyl)(zchlﬂdbr&ﬁetmﬁ@sifhbfd ﬁd‘

a he mxture was diluted with" _
wat 'B?thﬂﬂﬁ‘“%'i!ﬁ ﬂE’E‘@U"W?‘ﬁa‘éf’ hyl acetate. The.conbined 5
extracts were washed saturated .aqueous sodi um chtor.ide °
solution, dried over nmagnesiumsulfate and the .- " .-
sol vent renoved under redyced jxessure. The residue-
was purified by colum [ na ogl aphy on.silica gel,
eluting with a m xture y1-6romet hane "and ethyl
acetate (1:0 to 6:4 by, Ve oafford title :
conmpound as a pal e peagh sol 0.17 g. 10 Ms: ESI }
(+ve) (Method B): 4380 hb* Retention tine 4, 2 mn.
Preparation 70b: f“;-
éR) 2-[3-(2, 4- dlchlorobenzyl) 2 dlfluoronethoxy 8- quo“V'
0-4- et hyi qui'nol i n-5- yl oxy] propi oni ¢ acid met hyl - T
est Rrepatdiiol bén: (9)2H&(2tdighwumhenznia8-garepaethal-dgrotlife met hod N
of gt aREAIh @I}loﬁxg&oﬁ&ﬁc%;d@ mydesled- (2,.4- © '

- di chl’or obenzyl’) ;
. nolin-5-yloxy]propionic acid nethyl ester. 20 MB:. ESL!Q
( +vieinixiukeeef B@4-Bphioraigzy)Niupro;5-meowtd- T"é’ﬂvlﬂi"rwm@m@ @en..

167" ePab gy, Wdlﬁ@lﬁylformamlde (5.0 mL), potassium carbonate (0.17 g} and (R)-2-

(R)CEFOr ctofgl)mf:acl me l]%ﬁtgﬁﬁqgévﬁasghrpéd W&Pzglﬂ yTﬁe‘f’! 901‘.1_..‘_

ropl oni c
mi XnigHEe W d!luted Wf’th water and extrac ed wnth ethyl acetaie. The combined

( R) exBadiSwérd wdah@ii batitkiod ﬁxtmemysbdlurﬂeldorﬁh aaﬂmtmmehéﬂ)owr- 8- f [ u.‘
Or O dhn %ﬁ&gﬁﬂaﬂl&h@f% kéhent r)élln?)éﬁ Lide Ra@del Sreé&lred Tﬁ@%ﬁ]&de

ester ano % | F‘ 6'51 )
L3ndvas, PB"flvPa& “rqf'tafﬂg{?RH‘Wc?P"aW & ”E'Eﬂ Wihiadmpxrs bz
m -lusnesdisiidrometichne atd ettybametatertpd0ag U0 to Qo iy Vhbl!i?ﬁo

The;maidttidlbSnpdasl A& a8k, 821 §.he addition of glacial
acetic. acid, diluted with water-and the resulting

preci pitate collected by filtration to 30 afford title
corBES (+ate) (dethwd BcA38EVH,, Reteplips tigie 42miVR ( DVBO: d6)
261.50 (d, J = 6.7 Hz, 3H), 2.75 (s, 3H), 4.15 (s, 2H),

4. %e;ia%ator’? §8b6( -2gg-8ﬁzd|%obg1zglg-%g@u(\,j-Jméfh&_ylﬂ_f;bg.o,4_l H)

, 1
H) meghyiRyinolff-vigrvieragionjc ag et ester 1y - 7, 66 (d, .J = 2.1
|‘_|Z;1H).775(_tJ: :
" The title compound was prepared by the method of Preparation 65d using (S)-2-[3-
25 (2,4-dichlorobenzyl)-8-fluoro- 4-methyl-2 -OX0-1 2—d|hydroqu1nohn-5-yioxy}prop|onlc

acid methyl ester.
MS: ESI (+ve) (Method B): 488 (M+H)*, Retention time 5.0 min.

30 Preparation 68c: (S)-2-[3-(2,4_—dich!orobeniyl)—2-diﬂUorornethoxy—8-fI_imro-4-
methylquinolin-5-yloxylpropionic acid
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35' 72 Hz, 1 H). MS: ESI (+ve) (Method A): 474 (MtH)*,
Retention time 14.4 min. 143 WD 2007/ 036743

WPCWBBBDB6/ 003644 Exanple 71: PCT/GB2006/003644
(8-chl oro-4-difluoronet hoxy-2- ethyl 3-[4-(pyrrolidine-
1- . carbonyl)benzyl ] qui nol i n-5-yl oxy} acetl c acid N~ NV
O OlF F OOH 5 Preparation 70a:

4- r bonyl ) b
o TR e e 508 oot b
est:eeihquwnnﬂnﬂmelpmomamﬁmd gster K0 &F0gp sHeng fa@eth ¢
aCl W’atéfm il B8 58 éc{he&isgﬂ-uunﬁry@rhﬂde?so[uﬁon (8.060 mL) was stirred
VLI O
es t 4 Fooznfg@ﬂ%ture %6 er } Ghla e%?%@@?é?ﬁ@%&iéﬁuoﬁgﬂ?%lial

oric

di o@eatrv@c'@z qwceptr@ta%uwé'aﬁ@ﬂewes_ﬁm @eff%‘#duwawmw%ed The
M Xbitiaten\BSifore G flpbudd BOa Whitesolz0.667.€, di | uted wi th
water and extracted with ethyl acetate. The corrbl ned
extracts were dried over magnesium sul fate and th

sol ‘téYMR OMSEAsH 3 14RdhY =Cédir 8. prREsT¢- 15theH) éssr”éq;é
10Na|S= epallnz fiHpd.7b, aelajsrm uhrmraamgr:aa;ﬂwam 1H, mol(uccar_yl

ge | fig QoIS t

ac e i 118 2ol 3-Be BULE ). SRR, AhErs B
aff7r"l§1"i'tle conpound 0. 079 g. 'MS: ESI (+ve) (l\/bt hod ,
B) M&&sl ((r%tﬂ)léthodlﬂ&:tttem(hﬂ{bﬂ* Hemloﬁinﬁemmmmzo Pr epar ation
70b

hIo - 2 |- 3-[ yrrolidine-"’
%%@ﬁ%@é% 'Eﬂqﬁ ﬁ%‘é*@ﬂ@é@?@%&?méga0|d net hyl -
estrmthwwainiﬁkv@wmnmepldvere pr epared by the net hod '
of Preparation 65d using (8- - o
chl or o- 2- et hyl - 4- oxo- 3- [ 4- (pyrgolgdlne 1- carbonyl)benz
"yl]-1, 4-di hydroqui nol i n-5¢ 25 yloxy}acetic acid methyl
ester. Ms: ESI (+ve) (MethQdNB)© 533 (N%FD* “Retention
time 4.1 min. Preparati cl:
~ {8-chl oro-4-di fl uor onet hoxy ?-elhyl 3-[4- (pyrrolldlne-,
1= 30 carbonyl)benzyl ] gui®ol i n .2 ony}acetlc acid 144

) WO 2007/ 036743 PCT/ GBZO 6/ 0036
OH

Cl

- 20 Preparatlon 69a: 2-[8-chloro-3- (4 chlorobenzyl) 4-methyl—2-oxo -1,2- dlhydroqumolm
N 5-yloxy]prop|omc acid methy! ester SR

The title compound was prepared by the method of Preparation 34d usang 8-ch!oro-3-
. - {4-chlorobenzyl)-5-hydroxy- 4-methyl -1H- qumolm-2-one and 2—bromoproplomc ac|d
25  methyl ester.

MS: ESI (+ve) (Method B): 420 (M-+H)*, Retention time 4.1 min.

Preparation 69b: 2- [8-chloro~3 (4»chlorobenzyl) 2-d|ﬂuoromethoxy-4-methquumolln-
30 5- -yloxy|propionic acid methyl ester
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A m xture of

{8-chl oro-4-difl uoronet hoxy-2-ethyl-3-[4-(pyrrolidine-
WO-20070368AYy| ) benzyl ] qui nol i n-5-yl oxy}aceti c aciPETHERA94/003644

ester (0.037 g), tetrahydrofuran (3.0 nL) and 1.0 M

aqueous |ithium hydroxide solution (1.0 nL) was

St el BimdoBiTes LRAREH B 1 ﬁeth@crofhaaawm GERGE 2L &

on under reduc '1:.
st R e s S
extmeipyledterwi t h et hyl acetate.  The conbi ned extract s-[
were dried over magnesi um.sul fate and t he. sol vent '

5& g@%ﬁ%&v%%gtﬁ cgéﬂ Ba('ﬁlﬁ}as%%bg@ng % tl {5 ) I( ? | : . o

3 Hz, 31-1), 1.70-1.80 (m 41-1), 280(q = 7.3 -
10 Héparaid)l 69032-{5;%(0!‘6-3 @thoroéer&ﬁ) £-Sifluctdrethofty-F- Glemﬂqwﬁﬁhl)-, Co

LH. 710 (4 3 =783 b, 2H), |
y‘%’%"’m}"a“"’g"' Hz, 2H), 7.50 (m 1 H), 7.80 (d T
85Hz 1 H. M. ESI (+ve) (Method A): 519(MH—|)*' B
1Ret & nintnmemﬂzuml&as {4-shiarobefzyiapifigord@ethoxy-4-methylquinotin-5-

{3y @ﬁbﬁﬁ.@ac‘}dm&mésﬁ&'(éé&g)e:eéahgﬁsfh@nwdrhswhbwﬂ difl

uor O ‘
2- RS éthi{'mf?:'r@aflﬁ saigfian1- 8 i} Wsa AfiReLAt FOmdRTRErae B gy
Cl hddys. T niixtite epaacidified hy g addition of sodium dihydrogenphosphate,
4- béoﬁé@hﬁﬁé@éﬂde&e&uhéﬁr%% ZAdNNE FdsliBe exdBoid Vil 6t Rettfe.

155 b5 Bbe g dethed g sSfelebodope sogum sigroe a3

¢)) %vmtjorcdw@nermm@msgtfat%l@d(twwm)"ewed Hegtraduced

.1 ef pressule @ afford i@ ebipountin@2eg.xt ur e was "cool ed to room
tenperature,. filtered and washed with By

di chl oronet hane. The filtrated was washed with vvater ‘

dr i ENNR MO Grh88d. £ 6B i aHp 888 et PprH) Sriied
2wn¢eseﬁedume®omessm SHBUT. IS fdrBt 8.0 iziH), 7186 (d, dsistiigz, by -

coI Q n, s el, eluting wi.th a
FJ rgg,ltig EQP%DQJ Hljliﬁf%gcet ate (1gO to 19:1

oy S S yeg e;aodtﬁpﬁsg(wp&awafyonm*as " R (DG 3):
5455(S 2H), 7.55 (m 2H), . 7.70.(m 1 H:  30. '
. Propanpld 7@”( (24; nt?éHPéFBﬂ@'Iz b-aams.fahﬁfuﬁh@mm@-ﬁm d

5145 V\%ZQO?/ fﬁ%‘??” 6/ 003644 A mi xture of

2% gPShY ALl %’B‘éﬂ nitrile(0.24 g) and ‘
hydr.ogen brom de solution (48 wt. %in water, 3.0 n.) ..
was heat ed over ni ght in @ sealed vial at 100 C '

Preparation 70a: (R)-2-[3-(2,4-dichlorobenzyl)-8-fluoro-4- methyl 2 -0Xo- -1 2
30  dihydroquinolin-5-yloxy]propionic acid methyl ester
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The m xture was cooled to roomtenperature, diluted
wth water and extracted with - - ethyl acetate. The
woanwiaseddextract s were extracted with dil ut ed PEGUERNG6/003644
pot assi um 5 carbonate solution and the conbi ned
- aqueous extracts were acidified by the addition _of
1. 0 Avhigiure @842, 4richionsbhpi)-B-Oucae 5-tydaoxgh4tangiyl- ex4uimtii-2dne
vw t I(n wdwm Nsam%&@k&maa e . ﬁﬂ_ﬁtﬁoﬁggurﬁéérﬂoq\gl{ezo Y@g%gn&j@) 8d

sodi um. sul

P ettt Gy 91 G 19 D e S WA € e
sol miktur@wasiilyed with Wassr aE‘B?Xtréeﬁ%J)'Ith(eWthedteB)'he c2blined

(GZ/H‘ Elttracts Rﬁﬁe%&hé&%aﬂag@ a%aheé%ﬂo&um cHBl‘?d%%ﬁﬁdnoéheZ 8\%7 _
ARSI i ol LG R i bl el TR R0 o

( 0. ooruiieddy golmp @Fﬂwatmpbv prijailic el Celutin@wit a kil :
heatiietlorarhetfime Gnd Gthy! 96btdié (10464 by Visunil) Wlab tiEdMpORAS.

to ggﬂnge B@}Egeﬁgr@ﬁ.ge and concentrated under reduced.

ressure resi‘due was di ssolved in: .
i chl or onet hane and the resulting solution cooled to O
" C aM@: ES\ervel (Vetibe H): usat (W+N) Meteionsibieraanyihet hyl ami ne,.
foIIowed by pyrrolldlne (O 030 m.). The m xture was- .
' |ig Cf tes, diluted wi.th saturated -
- aque f8BF§a‘§’Ba%Fﬁ W&#%@@W'%%PF%Hétdg'U%em%fB?’%iﬁerWOénd .
ext melbyiqinolid-§-Woxiptdpiooic eciémbthylesterThe combi ned extracts - .
Igv'ere vvashed with water, dried over SOdI um sul fate and '

rated der red resi du
LT RTINS T
- eI UBi4riighigfobenz)-alucrrt-methy f2- @WJZ@mwawom&yiemmpmmc )
. acedoatrﬁetk(yﬂesierby vol une) to afford title conpound as a
yellow oil, 0.070 g 25 'H NI\/R(CDCIS) 51.90 (m.

4.70 2H), .7.40

: 2‘( dd"'S fS’ %ie)éM?thQr@ 48p (Mﬁls)* ﬂeeggooame& gmlrr 8 th 1°H,.
7,55 (d, J = 1.6 Hz, 1H). . Preparation 72d: ‘
2- [@e&mnamc BY4. {2‘21' d,cﬂioraserﬂzylf,@aiﬁusp%rﬁh%ﬁggm@ 64 Oxopen

tanoic aci d

. 3- d%'%wgﬂﬁ‘o‘i ’%]87" '°é?f‘ﬁﬂs ester (14 nmi-) in c
1, 2-di mathoxyethane (25 mM-) was added to a stlrred -
25 usanﬁmte@n(n)fz [5G4 Méﬁldﬂdb@ﬁiﬂ-@-d(flﬁ&on(&th&wiélflbmro3 7.9) in

N ﬁﬂggﬁeﬂﬁﬁ USRI il o805 ). mptpapst 20

-t edvaler wagm aﬂ@ 8P 1 qpeigous fithiin dpdrexidepoigiignd®.044miiwag stlised A
S Olatitobr@ renqplerafide for THRROR! TeImixiare was acidified by the addition of glacial

ch |a9<%§i9 BhE QM[Ltc);cRM hr\&ltelr Flegﬁeé' %&%ﬂ?ﬁge T dgctedézg )f:ll,]ratlon to

30 egﬁ?’f’F'q‘?d"’WP‘?\il"ElP%a\‘f@' gl 98 §®om tenperature and then
St irred at this. 146 WD 2007/036743 PCT/ GB2006/ 003644
"H NMR (DMSO-d6): 3 1.50 (d, J = 8.7 Hz, 8H), 2.75 (s, 3H), 4.16 (5, 2H), 4.85 (9, J
= 6.7 Hz, TH), 6.70 (d, J = 8.4 Hz, TH), 6.75 (dd, J'= 4.0, 9.0'Hz, 1H), 7.20 (dd, J =
2.1, 8.4 Hz, 1H), 7.40 (dd, J = 9.0, 9.7 Hz, 1H), 7.65.(d, J = 2.1 Hz; 1H), 775(t J=
35 72Hz, 1H). :
MS: ESI (+ve) (Method A} 474 (M+H)" Retentlon time 14.4 min.
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tenperature for 20 hours. The m xture was diluted with
sat urated aqueous ammoni um chl ori de sol uti on,
woxpe7Aasst®Ed wi th di ethyl ether and the conbi ned PETIGRAOOGE03644
washed with saturated aqueous sodi um chloride sol ution
and then dried over nmagnesium sulfate. The sol.vent

wasesfi AP AG | Mﬁ&ﬁ#ﬁﬂi&?&ﬁbﬂmﬁﬁsdﬁ{W&@@@meﬁ"ﬁ-f‘les' due .

pur | 0 y on silica ge :

el ufarlﬁ "ng%lqﬁylg‘ufﬂnﬂ?'g‘ry[? {'}%Eeqcygﬁohexane and et hyl
acetate (9:1 by volune) to afford title conpound 1.8.
g. M ESI (+ve) (Metthod.B): 2660(I\/H-H)* "Retention -

time 3.4 min. 10 Prepqrat :

{3-[2-chl oro-4- (pyrr [ [ bd yl/) benzyl] 2- ethyl '

- 8-fl uor o- 4- oxo- 1, A hydreqoiFfiol | n-5- yl oxy}acetic N
acid nethyl ester [ Lrchorrpound was prepared by

t he net hod of Prepa atlo 65c using 2- [2-' '

chl oro-4- (pyrroli dgm : _ ‘

zcarbonyl ) benzyl ] - 3- oxopentan0|c acnd ethyl ‘ester ahd ‘_
'3- 15 am no- 4- f| uor ophenoxy)acetic acid methyl ester..

VS: Py ation vesy (&qvisrchetnybi-oxs 8- (eyetigine-1-rsperpel-1 fre -

2. 9d|li§ldl‘quﬁh’l:ﬁ-|36}roﬁgt]adét‘b abRfmethyl ester-

{3:[2-chloro-4-(pyrrolidine- I-carbonyl)benzyl] 4-diflu. -
or onet hoxy-2- 20 et hyl -8-f| uoroquinolin-5 Xl oxytacetic = - .

acwﬁlmﬁ%ﬁﬁl@ %‘%‘P‘éi“c"i‘l’fép"{e!“t"h’)éc%'ﬁ)ﬁ%%'ﬂ?i‘ﬂ\g o3& gh apxeal-py. .

18 he{pyredidicee-cxrbdrylppadyBdehtamcicantt roeghyheptdr 8t.9 @) polyphosphoric. B

Chl&fuqeﬂ {M%Yo?éde‘{‘édlﬁl_ Jwa@ﬁéé?é’&"a)(W@%&Hhh&r@&mhuxﬁﬁ\bd&o :

I
ot 05 g B, Gy WA YR TR B A T
Ret combinethextragigpwde Sriggjomer mgwlf@ﬂalmge solventremoved. -
{3- Jrae&sﬁueéoq:réss&r@ysrh@@smdé 85 phaificd nPeamha Bediatdgaphy 6H T U

7 lé‘) QE%BQ )&Yutmg(\fn% rXixt]ure o? dl(lfi”l? rongelfhane, eth@l acet¥1 A | }n%&‘ugl%oll ¢

{3 (EA0INP:& By walymn) faaFpiddiseompoindy §HAE- ) benzyl ] - 4-diflu
or onet hoxy- 2- et hyl - 8- fluorqu|noI|n 5- yloxy}acetlc

aci ( I ran (5.0 nlL),

vvat“gsr %&%&)@?ﬂ%ﬁ& %B?ﬁ Iﬂ Rﬁ{e roéfl}%@.o%ﬁmo g) was

. stirred at roomtenperaturefor 20 mnutes. The
207 >RrepaeatiwaEbvshied-ddifubrogteihgy-2atel-al4epamlidibéie aqueous
PhasoRppdeiiRithiiRg ﬁmy}a&ﬁc asithdthypBstgf 1.0 M agueous
hydrochl oric acid and then extracted with ethyl
acetate. The conbined extracts were dried over ‘
magite §llenempelntiawvere aredarediiey theppipedaf PrepamsticndSd deleg (8-

I e HBRCL-QAYE5-Sk-B14-(RitiolidinecRdcksdRylBEn/il € 4 uMmGdretioliys-

‘dor CRAY ch%c L4 r%é’fhyl Y 2007/ 036743 PCT/ GB2006/ 003644

MS: ESI (+ve) (Method B): 533 (M+H)*, Retention time 4.1 min.

Preparation 70c: {8-chloro—4—difluoromethoxy~2-ethy]~3-[4-(pyrr6!idine-1-
30  carbonyl)benzyljquinolin-5-yloxylacetic acid
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reverse- phase HPLC, using a gradient of acetonitrile
in water gave title conpound as:. an off-white solid,
w0.23037/(g674$H NVR (DMSO-d6): 61.20 (t, J = 7.4 HPCTBH}2006/003644
1 80 95 (m 4H), 2.80 (gq, J =7.4 5 Hz, 2H), 3.40
= 6.4 Hz, 2H), 3.50 (t, J = 7.0 Hz, 2H), 4.45

(S A?rH)tureﬂrf{%hlérﬁA-d%memethoxy—2-ethyl—3-{4 (pyrrolldme -1~

. ﬁg:g;l)bfa yﬁk@é%_gox{ﬁg:gg a%% %e&yl%stgr {0.637 g), tetrahydrofuran
( dd3 L)?n@ B Macueqps fthiyd roxkiegiolgtiond 1 mi yas Bliniabiogmy

7 Wte&iﬁ)eraturd‘(& 1 HoGl THewiire (e tdmeehtdled ufidY refiddettipiessure,

|ﬁe9 %%be QEUIT?OQ Esomnﬂ gm&@ nqelr:lﬁrtosélﬁ\/eg?d (al!}{raﬁl]gggtﬂ@thyl 537
(S) acfia{f% Thexopkings exiracty We/e A %?’ﬁ%ﬁgi‘?s&*&}%'%?/ P')dd@%ﬁ%?t 4 -

- removed under reduced pressure to afford title compound, 0.034 g .
dlfluoronethoxy 2- ethyI 8- fluorqu|noI|n yloxy}prop
oni arat i

(S ’?Fb'i"{@ﬂf"is% Hﬁ‘)of‘r 101 At (’ By ﬁr*&ﬂ ?'aop hé‘? f 8%@}’ 6'8%%? etz ¥ - 2
18 et Hg4|2H88f4b l’m,r%l), 4.35 (s 2H), 4.70 (s, 2H), 6.90 (d, J = 8.5 Hz, 1H), 7.10 (d J=
4 oxgrl, YAy BobinD7 B e, Qﬁy}eé P DQ'S@-!zaI(H d*

ot SR e twﬁtg?da%» i saTRepid e cpared by che

. chloro 4- (pyrrolldlne | - carbonyl)benzyl] 3- oxopentanoy

c aE)kdiJnﬂ 13- [Q-%hl%Fo-@(WrrSIﬁﬁnezf-ééfbonyl)benzyl] t!«-d|fluorcom.=.~thox3K/S -
1% 9 l{_Iuor %ﬁnoﬁ % p&@ %QJ Qni.c aC| d nmethyl. ester
Sl ffv %ﬂﬁﬂ Y Retentlon time 3.2

‘m-n. 25 Preparation. 73b:
(S) 2-{3- [2 chl or o- 4- prrro |d|ne

1 carbonyl)benzyl] 4 

€)

'.dlfluoronethoxy 2 e
onic acid nethyl est
prepared by the met h
(S)-2-{3- ' -

.- [2-chloro-4-(pyrra@idHne- F- carbonyl)benzyl] 2- et hyl - 8-

- quoPo-4-oXo-1,4-dihydrqu|noI|n- 30 5-yl oxy}propionic

~ acid methyl ester. MS. ESI. (+ve) (Method B): 565 -
( MiitpRaraticg {3and- P@W°’%‘?‘%3‘3h'?mh‘?ﬂ%°“m“f48 VO 2007/ 036743
2(PCT/ GB2006/ 003644  Preparation 73c:

 (S)a ikl dr B RBHo AUkl Y (b 8o RevhorhRLERMIb Beggy! 1-4
di f‘1"1?8?°c¥'rf€f%'6’%9 45 SR PPRIbEN T RRYEER PRI YRsdestpd R (Pt B

oniahogisi Thedniiurgivgs epoled tofroom temperature, filtered and washed with

( g)dgolalb(o%reihan& I‘irh@mméwasmgr@h Wélh B8 afcaoRA BYdPARE¥laha 4
| u

5t SRR R RP e eun, Bt e Oh )
est ;orr@tgagrpghyg:ﬂ sm@aegtef alhwrwgh gm’a)ﬁure of cyclohexane and ethyl acetate
(1:0t0 19:1 by volume) gave fitle compound 4.149.

qU|d§>|n 5- onxy}propl'
Te Y€ conpounds were

Gijﬁteparatlon 65d. usi ng

"H NMR (CDCly): 5 4.55 (s, 2H), 7.55 (m, 2H), 7.70 (}n, 1H).
30, ' : , '
Preparation 72b: 4-bromomethyl-3-chlorobenzoic acid
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(20 nmL), water (20 nL) and lithium hydroxide (0.11 g)
was stirred at room tenperature for 20 m nutes. The
Wi 20014036748as washed wi.th ethyl acetate and the PCAUGRINGE003644
phase acidified by the addition of 1.0 M aqueous
hydrochl oric acid and then 10 extracted with ethyl

ace dhdire & Q%rcf},im{ékh@;eﬁchﬁ%aﬁé%ﬁuﬁne\’t@ bE )%a ﬁ,s&réagﬁsromm

magnesi um su e -sol vent

e L+
SRR (P w24 BetopapTL WS NCRR BYETIGTE N ASeRe 1 S1J90 °C.
col Themixitre ot &phym BmpSalLe:, divied with watbranid mg}rame@ wﬂ?a

M X&ehyi Soefie. 1R &hbﬂ@@extnﬁ&& \hé?@ Qitraétéd it uBd élqd@dus\b@{a!sﬁ'ﬁh)

gavc%ﬁgh% ﬁﬁl e%% gggrjcﬂnescw%%d ?clueou‘f extrafggveﬁzac:dglgé) byztﬁ %gltlgi o ‘l,  ' ‘

J =ofg.0gM meom@rﬂydroqllcﬁsacidaggthen extracted with ethyl acetate. The DL e

bl 625 il Do i ﬁé%e@olﬁiﬂx{_rbsfg\feﬁl_élﬁdei U
ciﬁpr ss(.udejo afilbgi tgle ﬁ&ml;of%s a%%%6&3£ 8.0 Hz, 1 .o

H),685(de 3.6, 8.8 Hz, 1 H), 715(dd = .
170, M&ESHzve) Ivbthod Bj: 250 (@elal?, Hétentibn?me8.20nuh'lz 1 H) 7. 35

(dd, J = 8.8, 10 Hz, 1 H), 760(d J.=17Hz 1H)

20 Ms: ESI _(+ve) (Method A): $M+H) Ret enti on

ti nidergrtign cn(4-b@mq:ﬁhgl %Iog};?aenygoy rolidin 1-ylmethanone

(S)-2-[3-(2, 4-di chl or obenzyl ) - 4- di f| uor onet hoxy- 2- ethy

|- 8A mhduptds %wnfbmein -SxmbdBEAZbi EQ@toqféb ) itforgfetloride (3.0.

or.o
s bereir ﬁ%@aﬁowwﬁf SIS PR S  Bei o o5 F

F iptmpgratire @hd ¢dncentrated @ider rgdn@ed:pre;sur@ e r@gtdugm-m@olyed m '

- O Qighirdiaand ér@lrihe7rés'ijltﬂ§ Qollﬁﬁﬁlcooied to 0 °C and then tréated with N,N-

( )dusop&gy[atﬁgﬂamlfle {olltl.)v%ile%rbfo/ ng%'?c? 8 @ Bﬁ& lﬂ.)oﬂ'keqn ﬁ@lﬁ %a%h@% |at

| n NCNProminuiep| diltednith werqtadaopeaus sqgiun hYSfﬂ’é%’bcaéhoﬂ?iW se
20 0 sdiusdn dnt edraBies PENEHbonEhasa dhelconijret extacts 6OreYasied

ggﬁ'@%ﬁg gﬁ%ddg/g J}d“‘g s&li%% ﬁfgﬁ?%ﬁ%ﬁgggg?reduced pressure The ._ o |

TheeTAUH BB OOl GO QSB?WP%ﬁ’bc@rg%‘e EIP‘E'Q%'“G'P @@d"fe o
i mityebhexaooieidtyl Ceaedd 1 hewiufrR) to2igH kiteroppad ena yellow
acig d@b@W ester (4.0 g) was added in one portion.

95 The resul'ting mxture was stirred at room tenperature
0

vernight and then treated with saturated aqueous .
am’rtirNMMC@ﬁthﬂ@@(@dHhﬁﬂ@ﬁn 2¥i .65 (m, 2H), 4.70 (s, 2H), 7.40 (dd, J .

=1.6, 7.8 Hz, 1H), 7.50 (d, J = 7.8 Hz, 1H), 7.55 (d, J = 1.6 Hz, 1H).

.- Préparation 72d; 2-[2-chloro-4-(pyrrolidine-1-carbonyl)benzylj-3-oxopentanoic acid.
30, ethylester ' '

A solution of 3-oxopentanoic acid ethyl ester (14 mL) in 1,2-dimethoxyethane (25 mL) -
- was added fo a stirred suspension of sodium hydride (60 % in oil, 3.7 g) in 1,2- '
dimethoxyethane (250 mL) and A, N- dlmethylformamlde {30 mL)at 0.°C and the '
35 resulting mixture was stirred at 0 °C for 10 minutes. A solution of (4-bromomethyl 3
chlorophenyl)pyrrolidin-t-yimethanone (9.7 g) in 1,2-dimethoxyethane (25 mL}) was ,
added and the resulting mixture warmed to room temberature and then stirred at this.
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© .30

5 mxture was extracted with ethyl acetate and the

conbi ned extracts, washed with saturated aqueous
weo) B T43l ori de sol ution and then dried over PEIVEBIONGH03644

sul fate. The solvent was renoved under reduced

pressure-and purification of the residue by col um

" BIRIARE AR ni T sl on Bl B8 o ool L1 ©
Vol AWBgUshigrivasoliion, exseeiay Winshetn thes anthooumiingd ggracts
A 90| d8Red %l satulated Agieods sodidmiBrideGDMich)and thed dffedl ofet, J =

6. 1@%%'? s u" té ‘7*@.32'§%()4§559m@é' gg"&ggd%eg'p%ﬁéjr atie M)
5. 8@5@& R!l'nfgd gy qqiurg chrqq@’togg@plp» on siiga gel, ef“t'rigr‘@ﬁa"r‘%{ b f 74

andeyélbitexane and-ethyl acetate (9:1 by volumey to afford title compound, 1.8 g. :
(S) 2-[3-(2, 4- dichrorobenzyl) 2- et hyl - 8-fl uoro-4-oxo-1

ui nol i n- 5- + ic acid methyl

ot U5 SOV e arB e b BB Rt by ¢ he- et hod

. of Preparatlon 65c using (S)-2-(3- 20

1@m PY@paffatibh 7 {eqﬂan&w)(wr@mr@nLc@rbawtu)genrzp]téaéthyu g&h&?ﬁ%{a@ _

ntanoi ¢ acid ne

est ﬁ? él'hydlrc’qN}E&'” %g‘f""f}ﬁﬁfii a“d%?‘ﬁ”)fﬁé?% 452 (MEH) *, y
Retention tinme 3.8 mn. 25 Preparation 74b and 75Db: ,
(' S) TheifiecotmBouhd GhiaE PlepiredBAY indthékt ol Pcharationed lmgye-[2- et hy

! Ggdd. H@Lrggghgaﬁt%&i@n%hgnj %&n%enzy,q@yﬂes@w(b
1%t Hinogt-fuoipghenon) e st hStn- 5- yI oxy] pr opi oni ¢
" aci-d nethyl ester The t|tIe conpounds wer e prepared by

t h%r?sh ﬁmaa%oegmmr %@nﬁéﬁ'ﬁﬁ%@%n 2-[330,

Ioro enzyl | 'uor o- 4- oxo-1, 4-di hydr
; qu|noI|n 5-yl oxy] propi oni caci.d ' et hyl ester - :
( S) Prgpafagon TBf:43-[#ahloraot-trlskeolidipe-) carbmwueuzyﬂér@uwgmym@w@t hy

0 - Sotifyh-&HhioRAUIhGIRLE- &b Sy hen@pitgni ¢ aci d met hyl
20 - Sl SR é’h%]if/e) (I\/leth%dtB) '502 (MrH) T,

Retoniion time 45 mn 150 W0 2007 036743
Pwr@mmpwgguge prepared by the method of Preparation 65d using {3-[2—

 (S)chRrd-Bipfraiidinedi- %bdh&lgﬂéﬁfyﬂyle)hy%gbh%?ﬁldfd - ditytiogdnciB 60 |
XY QU L= Br ‘ ropionic acid nethyl ester MsS: ESI

é SM#Q%%@Pﬁ%nga%&%%B (M+H) >, Retention tinE 4.3 min.
2 Preparation 74c and 75c:

T (S)MR-ESBH(4) (MetiatidEh 651 Gveh Welentibn ding B&oienet hdxy- 2- et hy

| -8-. quorqu|noI|n 5- yloxy]proplonlc aci d and

( )Prepa[ation 72g: {3 ?2-ghtl1<lrg a?pyrrgl‘-,'d}fle 1 carbonynyenzy% 4- dlfluoromethoxy -

- ethyl-8- flu0roqunnoi:n-S-yloxy}acetlc acid -

A mixture of {3-[2-chloro-4-(pyrrolidine-1-carbonyl)benzyl]-4-diffuoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxylacetic acid methyt ester (0.26 g), tetrahydrofuran (5.0 mL),
water (5.0 mL) and lithium hydroxide (0.040 g) was stirred at room temperature for 20
minutes. The mixture was washed with ethyl acetate and the aqueous phase
35 acidified by the addition of 1.0 M agueous hydrochlonc acid and-then extracted with
ethyl acetate. The combined extracts Were dried over magnesium suifate and the
. solvent removed under reduced pressure. Purification of the residue by preparative
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fl uor o- 4- met hoxyqui nol i n-5-yl oxy] propionic acid A
m xt ure of
wOSpe7A3pA3( 2, 4- di chl or obenzyl ) - 4-di f| uor onet hdPCTACR2AHG/003644

I-8-f|uoroquino|in- 10 5-yl oxy] propionic acid nethyl

ester and o

(S) re\?ehge o Wfd Eée‘tc%ﬂ:ﬂé ﬂﬂWateggefvE W&mpound as’ .
no |n- -yl oxy] propioni c acid. methyl eéster

(o %‘Qﬁd‘)hﬂe%‘f'r?a’ﬁ@t (10 ni), ‘water (0.8 niL)-and 5.0 M

aqueous |ithium hydroxi de solution (0.40 ml-) was '

SUHRAR @hysd: &%‘ ReL ab,wzesmwedom i, ﬁm%muwe :

was aci d

o g f s m%@f SBh e %f%&*i‘%@ Fik Bffon
of & ToddyJass.altiz 1Hy 698 (ddo] ﬂ&rﬁ, i), 630 &p’tw75d1?~' g5

col HJJ”J..192' Hb'H%Eh TtJb(@d UL)StOUf(ﬁI%QﬁH{@B@(d , §O47 Hz, 1H),
S Wl G DT O
di fMSI(ﬁSbHﬂ)IﬁURlSIOdZB AR P, ﬁp@@troaqwﬁ@lmlm 5- yI oxy] pr opl .'
@nic acid as a while solid, 0.23 and

( S)Ex%H%F 7&2(§§2-g%-|%tbll1§%';'9-9-§{%¥]lamgi ‘E%‘D&léyl)ﬁe%ﬂ‘ QY 0- 4- et ho. )

quU| F oI|d
0. (it mgtyoxy-z-ethyl-a-f uoroqumolm-s-yloxy}propmmc acid -

(9)-2- [3 (2, 4--di chl or obenzyl ) - 4- dlfluoronEthoxy 2- ethyi'\
| - 8-l uoroquinolin-5- onxy prop|~n|c aC|d HONVR.
(DVMBO-d6): 6 115 (t, 40 (d, "J = = 6.7

Hz, 3H), 2.60-2.80 dc;z‘z |
6 25 6.55 .

“Hz, 1H) , 4. 35(d, J=17HA2H 606G _
(d, J.=84H, 1H46.54ddy J = 3.8, 9 Hz, 1. H),
7.20 (dd, J = 2.2, o HZY 1 H), 7.40 (dd, J =8..9, ..
10.4 Hz, 1 H, 7. @ , JF= 2.2 Hz, 1 Hy, 8.25 (dd, J

66, 86 Hz, 1 H. NB ESI(+ve) (Method, A): 488
‘IXN%FD* Retention tinme 14.1 mn.
(S) Préba[raiﬁer( ﬂaamwzmmhiabar(pwtoydu:ié—qumylmemzlylu;aemyha-mgmho

X)[/)%éag éd%yéro%dlﬁ%ly %‘-@Bﬂ@:}r&fﬁnﬁ: acﬁ%eﬁgf ddter T zll(\)/R( g . ;=

67Hz 3H), 2.65 (m 2H), 380(s-, 3H) . 4.10 (d, . J
= 1 7Thbitile compund a2 pregated Ly the methadof Prepamtion §5@BIN0@: 2] =
2 Tehidho-4- (iayrhhldme Beddbn Imengl]ihwoxgpe'n’t%cﬁdlﬁévd ethyl—"es%r 2nd (8)-2H(3-

| d J =
57 ity ipionea Retee: nod - ae2 MH)J -

-Retention time 12.7 mn. 151 WO 2007/036743

PCMSBR0N0G) QAR6AAB): SE8 aniH)e Ré@ation time 3.2 min, N
[3-(2-chloro-4 cyclobutylcarbannylbenzyl) 4- dlfluorone

- _thoxy-2- et hyl - 8- quoro%U|noI|n on%Lacetlc acid O .
250 Fyrquara@n 73kt (S) -2-{3-[2-chloro-4-{pyrrolidine-1 carbonyl nzyll-4- o

difluoromethoxy-2-ethyl-8-fluoroquinolin-5-yloxy}propionic acid methyl ester

The title compounds were prepared by the method. of Preparation 65d using (S)-2-{3-
_ [2-chloro-4-(pyrrolidine-1-carbonyl}benzyil-2-ethyi-8-fluoro-4-oxo-1,4- dihydroguinolin-
30 5- yloxy}proptomc acld methyl estet, :

MS: ESI (+ve) (Method B): 565 (M+H)*, Retention time 3.7 min.
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OOH 5 Preparation 76a:
4- br ononet hyl - 3- chl oro- N- cycl obut yl benzam de A m xture
weoX 20a7tasotsonet hyl - 3- chl or obenzoic acid (1.4 g) POTIGB2006/003644
thionyl chloride (10 nL) was heated at reflux for 5
hours. The m xture was cooled to room tenperature, 10
~diluted with toluene and concentrated under reduced
pressure, The residue was di_%so{ved iﬂﬁ .
di cPIEBA R AR FR-2(G BRGSO SRHTAIee 1 BUBAVIREAE ST ution
- cootifebranetoxye2-eihyl-8-fluorodualin G- dexylpthpigniopeifl se with a -
'm xture of NN-diisopropylethylamne (1.1-m-) .and -

‘ but vl ami 0.48 pl)...Th ' Lxtur ‘
£ °h ki o LA st T e TR PRI bidh B
di céthyrBdnaroduinoin-Gylckyineepleid acid mpthy &F‘ﬁ"r(ﬁf 29, ﬁfﬁiﬁ@'ﬂfﬁ ran -
SOd('zumLWai&yébQﬁtﬁéhd%rum@atbﬁdesrohulb)'mmmi'ambmr at-ed.

or

aqueous sodi C de., ' I; ver. -

oo EREF AR TS i R Hq Andl Wi cd)lloesidne Vel -
- r edepseeds phasegsidified by adpEion ok 4.0 MasuprusinydreslopgacdAngd N

10Pr SHFBSEDKIRIENY RBiakl THe@omPedd extdcttwengdriedioteh magnesivmur e -
0 ] g o
Co sl AEEMIANE AR uRkPSS R blicyBo s
ESI byeelia cpippaiagiarhiph CIG solimp. gjuing ‘R@taé?fi“i"ﬁﬁg‘f’?tﬁé‘“%. 4 .
mi nmethanoR@ e pa0: &by wiuméipve tile compound as an off-white solid, 0.20g. ,
2- (2-chl oro- 4-cycl obut yt car banoyl benzyl )-- 3- oxopent anoi

- ¢ acid ethyl ester: 25 A suspension of  potassium S

15 MR AN o205 T R s3 g e b o SR dFbIP P (15
- L) (me#HN2.60 wa2H), Bdatiels G th 2H), BI5RILN ©6.8Hz kM4 40ud. dird7 -
(1-IQz,__'?Hy,)1.56‘(&1.131?%19,_9%5]%96@&,g=6%%z€j1l%%§l’/d(d,eﬁ&bHé,Qﬁﬁ‘ o -

. {ﬂﬁé%%l(ggg'g %f% diatiz TH), 218 88,99 BlehSainds 28R T, B
4- bttt =88, dhHod) Riee (ke d sl TtHA Bhnzani de (0.67 g).

26N B8 Hsptivanuedihed A 551 (15H)8 Retehtiddaimeaddesn.and t he .
resulting mxture heated at 70 C for 24 hours. The

. -m xture was cooled to roomtenperature, diluted with

. wat Brempiaf4and 754 @3- BHS.Adishlorehenaidrhdibepremetbexyraseiiy &y

. pr empdoRinohi 8-yioxgipebpioniasidentlr (SHL-43(2ykdidhidrbeniyl)-2-ethyl-
200y, 543 ' Qe 8 iehdly! acetate and the
.cog%fl%gzg%ﬁ%é%gﬁé %fpﬁonéat urat ed agqueous sodi um
2¥hloride solution and dried over magnesi um sul fate, .
The 'sol vent pved under refluced gressure and
the residue.ps ed Jry €8l um c it odr Bly-n

'silica gel, - '

w, O O_F O . 4 _0O O o ..

' Preparatibn 74a and f5a: (S)-2-(8-amino-4-fluorophenoxy)propionic acid methyl .
ester ' . - |
30 L |
A solution of 3-amino-4-fluorophenol (4.1 g) in N,N—dimethylformamid'e (15 mL) was _
~ added dropwise to a stired suspension of sodium hydride (60 % in oil,.1.3 g) in N,N-
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eluting with a mxture of ethyl acetate and
cycl ohexane (1:5 by volune) to afford title 5
woampuesed3 0. 44 g. Ms: - ESI (+ve) (Method B): 3@&T/GB2006/003644
(MrH)*, Retention tinme 3.7 mn. Preparation 76c:
[ 3- (2-chl oro-4-cycl obut yl car banoyl benzyl ) - 2- et hyl - 8-f

uor@nf‘tﬁﬁé&amgdgrﬁé's r?4L Q}Mﬁ—%m@wag stitred 2 P3oW t@.ﬁgératsre@&l d-

e Co

ﬁdﬂn%?s el Ar @ enipers By EE@?’H@"P?H(%C” ety aster 0.0 s |
- C hI auided il omsotinb thy resaltiigemidyiiewan stinle)l aloow Bpeeraaeoi ¢
aCI &eﬁrghwnd #ek ﬁéatemﬂm Qsé’tu@féb a@méus S ARARARAOAGE TheC.

1

£ haye W pupe O cpAtey o e Rlpa R withen g

[ 3=eRraidd agnepus saip @Md%%&%ﬁiﬁﬁlﬁh lgtet oy EnmagneRium oM. -

t h?ﬁﬁé'savenfﬁih\’rgrg&r_elgﬁ kkeF @z@&beﬂ Plebdurdand pOXidR6 BithCredifiety -

me er e Li

t he® omlggram%tf)gr?ﬁhg a sl Pk ﬁe@@ﬁ%‘ﬂ%&tﬁ&f?ﬁ%ﬁm%% al?léf

c hl effivbacataiey(:P s13:2 swowa\ebfaﬁw?#ﬁ@mw Hlegpmgaunds. %1907 - o
16+- onpz.d¢.4- di hydroqui nol i n-5- yl oxy] acetic acid met hyI o

ester. 25 MsS: ESI (+ve) (I\/Et hod. B) : 551 (MeH) *,
Retentlon tinme 3.6 mn aration

[ 3- {"%@P&ﬁlé?&q 659{791% )aﬂa?f»dws'eﬁf\ﬂ 280 Wrome . -
thmsw(aussb,wﬁ&ﬁ[-lyexaaqjdlmaoﬂsa-whlaw}mcde,u:ceadoﬂ 30'; L

2>2< re of

{BF\J{ ILéﬁhl or o- 4-cycl obutyl car banoyl| benzyl ) - 4- d| f1 uor.ome ,
hoxy- 2- et hyl-8- fluoroquinol-i n-5-yl oxy]acetic acid

' mechmiamen 2ib a0 7RB(SYP:[3- ek dichivyatpenzyie-atyl(Eluorerftxoddd.

1. QiryhiRQURAME.yibkyiddgitmclavd ridirlidges ol ution (1.2 ) was' :

sti rred at room*y?enperature for 30 m nutes. The . .

m xture was concentrated under reduced Fr essure, '
aci e fiflecagmbgunds Were argaared b ihemetgestnf Frpparation 65¢ using (8)-2-(3-
261ihMsﬁgm&bmmﬁdr@mom@c@me&@msdadangm(b 4eichiplobaeglat e.

The L 0 cts were dried over magnesium
sul?‘gqeé’%g&r}l%cf{rge@)f%{;%nt removed under. reduced :
pressure. Purification of the residue by col um

C hragreEs D@ ve) (MathaaB). @52 (M+HYS BeldfiioR 0F 88367 43 : '
PCT/-GB2006/ 003644 18 columm, eluting with a m xture

201 (aAe GBS r%?Vf#nkk%ang%%%@ﬁﬁ%%&%xﬁﬁ-f@v'ﬁ,
J Hlugroduirielin-5-Bbfylprabiodio agiskmeiAjesterand (S)(ZiB-(24iichigrobegzy)
5. i Frofin-d: hic adid 3k eB8H), 4.80

(< s ol hBnocdainoe & it ofudRniresieit) . 4. 80

. The title compounds were‘ prepared by the method of Preparation 85d using (S)-2-[3- '-
30 (24- dlchlorobenzyl) -2-gthyi-8-iluoro- 4-oxo-1 e dlhydroqumolm—5 yloxy]prop:omc acid
methyl ester. :

{8)- 2-[3-(2 4-dichlorobenzyl)-4- diﬂuoromethoxy-z-ethyl-a-ﬂuor_oquinolin-S-

yloxy]proplonlc acid methyl ester
35 MS: ESI (+ve) (Method B): 502 (M+H)", Retention time 4.5 miin.
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6.95 (dd, J =3.8, 9.0 Hz, 1 H), 7,25 (t, J =75 Hz, i
H, 7.50 (dd J =9.0, 10 Hz, 1 H), 7.55(dd,J=1.7,8.1
Waz200H)3674395(d, J=1. 7Hz, 1H), 8. 65(d, J=7. 5Hz, 1H), POYBBI8/003644
(+ve) (Method A): 537 (MtH) 4, Retentlon tlma 10.9 mn.

10 Exanmpl e 77:

(s | |
o 1Ry %&P‘ﬁg*P#E%r"%ﬁﬁf*ﬁgﬁ?"*a@?W%%@?"ﬁ opi.
om@'%‘?ﬂa"e%w 411 OO Fci OHF 15. Preparat| on

77 amS: ESI (+ve) (Method B); 466 (M+H)*, Retention time 4.3 min. . :
,~(S) 2- [3 (2 chl oro-4-cycl obutyl ‘car.banoyl benzyl) 2 ethy ..
-8-fluo
%x oF’fiPaAatGP Fﬂﬂff’%a‘rﬁ’r SRR %ﬂ“l?@f?f?‘bﬁ*"ﬂ?ﬁ‘?{”eé@?w FEVAY |
est forogiielin-Byloey eapivpioenid anh(S)-Bt@rdstiotepenzyls2- ﬁ@!‘ﬁod of
Pr eﬁﬁfoﬁ-h&ﬁbx?{’sﬁolﬁ MV%fOb!%nlc acid

| oro-4-cycl obutyl carbanpyl benzyl ) - 3- oxopent-anoi ¢
aC|d ethyl ester and (S)-2-(3- 20
am Ao of (DEdPetdichior qhewnﬂrﬂﬂeorare@thoxw@teﬁyw fé@toawno'ws

\ (ESI 5-{13NPloploNE hdtDHetR) estérbind (Syiehb-(2.4- d?l&.toamtamzwzxethmm Riokd-

' ( S My Ele g;@%lﬂ%%ﬁslbx&ﬂ APZ’%R'C Iacng methyl estelb(o .68 g)l glethanof 31 0 ZTL%‘jl £l
‘ uor‘@ﬁ’f‘t‘e‘t(%%wy)-anﬁg .0 M aquaous fithium hydroxlde solutiori (0.40 mL)y was stirredat
2- el tereddutsanaight THeinthtare yhao 2cjdiffed b}mhe péditioa of glaciabt hy |
est %@t i aclﬁ Iaﬁ)d édn&énﬁatgfmgﬁaﬁem%uﬂr ﬁﬂiﬁéa‘ﬁ& ¥helrESdue by

1415 OB eisomeey A B0 P S BA A RMIRATRYS O (| yor
0~ Jacetenitile, (41 wiogvolguEruebe (8)8-{3-Rlacsioplopberpiibfi ¢ aci d
‘ mt&"fﬂ)}'ﬁ:ﬁéﬁ%z Mﬁlordéﬁlholﬁ'@/ viprYB BMld@savﬁaﬁ@scﬁl&ﬂb&

e it S s

(S)WW]F@PIQFEG@NIHQ@OVMEW@Ioeﬂé‘éﬂyl car banoyl| benzyl ) - 4- di fl
7 zojororret hoxy-

e(%Eé( E (§ 4 d’cHQr{)l?quWI)anjsﬁdaroﬁ\eWOW‘]Btwl Qfﬁh& SHUEIOQ"% d A

(S)SdOZ‘!f]P'BP'?’QQQ?H‘I or 0-'4- cycl obut yl car banoyl benzyl ) - 4- di f |
. UOIBINBARDMBOLIE): 5115(tJ 7.4 Hz, 3H), 1.40 (d, J = 6.7 Hz, 3H), 2.60-2.80

R AR SRR S B
2RHqEBd JHR %Wh?ﬁ?@ﬁv’d’e &A% 3. (20§95 2508 7"1”)
7 st im40ddd, aE8.9,00/Hzt THpReE(t L -e2.2 bie, 18)), 8@ (), J F86 8aiHzt e

-Wa R AYEE A5 HeRRtioR kiMe $414 Rin. aci dified by
hyg%gp@%&@%f £Zd| ugrhwddl-?hydroger:phosphgte and’

. extracted with ethyl acetate. The conbined extracts -
- wer(@)- %Iiﬁr(%&dohlwpbam@r%@hmﬁﬂﬂwb ﬂatewomdnwlfné -yisuyIRrepienic

30  acid
H NMR (DMSO d6): & 1. 15(t J=7.3 Hz, 3H), 1.40 (d, J = 67HZ, 3H), 2.85 (m, 2H),
3.80 (s, 3H), 4.10(d, J =17 Hz, 1H), 4.20 {d, J = 17 Hz, 1H), 4.35 (g, J = 6.7 Hz, 1H),
860(m 2H), 7.20 {dd, J =2.2, 8.4 Hz, 1H), 730(dd J =88, 11 Hz, 1H), 7.60 {d, J =
2.2 Hz, 1H). .

35 - MS: ESi (+ve) (Method A): 452 (M+H)“ Retention time 127m|n
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10 renoved under reduced pressure. Purification of the

resi due by columm' chromat ography on C- 18 col um,
wel2007/03g7481 t h a m xture of water and net hanol EELTIGB2006/003644

0:1 by vol une) gave title conpound as a pal e yell ow

solid, 0.13 g. "HNW (DVMSO-d6): 5 1..20 (t, J = 7.6

5 OES% 735 2-%ﬁl£b¥%-%cﬁrb&ylﬂirba%vl@énzy%ﬁﬁluﬁmme%\@xy-a- 15 s

( m etk "““9' *"(’W-5-y'°£ﬂ%°°¥ , 1 H:,6.70 .(d; J =81
Hz, 11-1), 6.90 (dd, J 3 4,.9.0 Hz, 1H), 7.35 (_t,,-qg :

= 75 Hz, 1H),. 7.55 (dd," =9. 0, dlo
1|—|)760(de188 R - M
1H), 8: 00(d, J=1. 8Hz,
(+ve) (Method A): 5 AP SR :
20 M5! ESI (+ve) (l\/bho .. %P1 (MrH)+, Retention”

time 3.9 min. Exa e 78:

13- (4-chl orobenzy} 6H7 di met hyl qui nol i n-5-yl oxy] acet| -
cacid N OOGHA\N. I .. A 25 Preparation 78a: - -
%-chl or o- 3- (4-chl orobenzyl ) -4, 7-di met hyl qui nol i n- 5 ol

A sPrepiration 7 4- bromomethyl -3-chloro- Ncyclobutylbenzamlde - ,
3 (4-chl or obenzyl) - 5- hydroxy 4, 7- di met hyl - 1H qui noI in-

%@Sggﬁm f_f%%fgmewgﬂa" ;g%éé‘%v%éﬁ ¢ mg‘igpé’%gﬁﬁ z@og&%*oﬂ% -
m nwasdeated higefisrofond heurs. MPGEveag ¢ O PO ISORFBITSHT | ce -
l?n;jd:i\ﬁﬁﬂ @lih BI06heldR@ corREMalel UGHePFeaGded bloddufe. TRY fegiGleaths Dy a o
[ rd -
£ tcﬁissglgeoo dlglﬁ%é{hglgang ({Ohm%éf%peg@wgglg@ fg‘ﬁgd tEﬁ églfmo 3
Pm@@@@eﬂ@e\s@wﬂh q:ﬁ!éfﬁ@roaM"bwscpsq&vlethvlamme (.iml)and - .
[2 SyBbIRarfine((6.48 ML TiRresuyig Jnixiid/ waki stiwdcha g teroperaturs - yI |
%}\@ﬁ&hf @lu E"’QWP% Q%%nﬁgaﬁ{] §hshed @igl‘@aﬁ{'é’léoeaqgéous sodlum
‘ 15( 1 hﬂ"@?‘”‘ﬁ’ at"ol?%?’?ﬁ]dfsﬁ%ﬁiﬁ%aﬁ‘éeo@?dw hid L"ﬁ?
c artheviiee olePmigrgyiua sdfatsr Trecalvettives @aioved mﬂﬁr Irgmc@st er
géo%eﬁﬁre\éﬁ@thé Fésfd[l@ﬂmgérdatt@%lﬁ}n@mjﬁrﬁ‘ét&ﬂ;dphy a_rhﬁlcﬁlgélt é&ftiﬁg was
cfitife AT RS i i et By e i
_ masq@e'douéadtahamtem%d then dried to afford tltle .
2Eonpoun 0.53 g. 10
. MS ESI (+ve) (Method B): 303 (I\¢r‘[+H)+ Fletentlon fime 3.4 min.

Preparahon 76b 2—(2—chloro -] cyc!obutyicarbamoylbenzyl) 3-oxopentan0|c ac:d ethyl
.. ester
25 | |
A suspension of potassium tert-butoxide (0,34 g) in anhydrous tetrahydrofuran (15
mL) at 0 °C was treated with a mixture of fertbutanol (1.0 mL) and 3-oxopentanoic
acid ethyl ester (038 mL.). The mixture was stirred at 0 °C for 46 minutes and then a
solution of 4-bromomethyl-3-chloro-N-cyclobutylbenzamide (O 67 g)in
30 tetrahydrofuran (6.0 mL) was added and the resulting mixture heated at 70 °Cfor24 -
hours. The mixture was ccoled to room terﬁperature, diluted with water and the’
tetrahydrofuran removed under reduced pressure. The residue was exiracted with o
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MS: ESI (+ve) (Method B): 404 (MtH) ", Retention tinme
4.4 mn. Preparation 78c:
WP20§H036HB or obenzyl ) - 4, 7, di et hyl qui nol i n- 5- y| ®CTIGR206/003644
c acid nethyl, ester 15 A mi xture of
[ 2-chl or o- 3- (4-chl or obenzyl ) -4, 7- di net hyl qui nal i n-5-yl
OXYy kthgietdtaie aw e cipirdy bxt@stE aashé@w@rosaq;}atecpéz\iué@ﬁ séHn{ 10

Wt )Cl%ffag sﬁ&foh él% c?r%d 8\%‘ Pﬁ@}?srgm gﬁ@teg'}he S0 v:ar% CNTS l‘g“n n¥te)under '

o1 el 5o epcrls rescueUTed b COLI o R RO SIPATD
of hiyithgeglea mixile ofsthyt acetete\and cybiohdxaned: sty alLiGE) tdtfotdditle

was pgihodty, Wik § et hanol and the filtrate concentrated
under reduced pressure to afford title compound, 0.18. °
g. Ms: ESI (+ve) (Method B): 370 (MtH)*, Retentionm
t i dISES (WB}\(MeﬂﬁdBTGWNaH]*,G?E'tGTIM time 3.7 min.
[3 (4- chlorobenzyl) , 7- di met hyl-qui nol i n- 5- onxy]acetl

% Efg%ﬁ} B G ;?F'ff% PRI R S ISR R |
ﬂﬂlhm%wphfe%ﬂ@w}aﬁ(ﬂi agd gythyl edter ahydr of ur an and _
"potassiumtrinethylsilanolate (0.19 g) was heated at

100Thecﬁthiz &ﬁ@)omﬁ;%ﬁ‘?e:ﬁgreﬁ gﬁ% %Ethf)rg% P?egn;ap g Ob%% us:@srbesg

- at e uce Lo
: d| |m%4-wcpﬁuwmf%ﬁm%%nzab$ eoppraolg e ﬁ@yl&atsr ani&%ar@ﬂo-4 _
conﬁembhmbm}hceﬁmdidmﬁtﬂyberstec acid. -The resul ting
lg)rem pitate was collected by filtration and purified:

r reverse- phase HPLC, using a gradient
”ove'?’lg’o%?%% @‘U?) S0 AV FetentioniEme 29 pigy (35 %to 95
- %organlc nodi fier) to afford titlé conpound, 0.015 g:

.'35 - Prepabiibh tdMat dfdro- 4%yc20bﬁ@lc£r§amé§fﬂ£nzyl§’-4éﬁlu §met§di‘gr- -

7107 (d, J
Q’é’@&“" °?’Lﬂ“°"“7‘§‘8?5‘§’1(§‘%9"° t3_9“3' m%“‘geié' 2H) 7 35 (m (1
.2@4) 8. 65 (s, 13.00 (br s, 1'H). 156 WD
2 OOT?}@. QWOM ﬁv@%ﬂiﬂ%@ Bpfeé hethddst Pﬁcp‘hraﬁdn\&b uﬁﬁ&h@d

chﬁﬁfh Sér%ﬁ%gc rl% ﬁggn&ﬁ%e tw Ifhgoﬁg’zt Mg ib@ydn?%mol"l 3/ €)
- %cetmactd methyl ester, ‘
[3 (4 chl or obenzyi ) - 2- nethquU|noI|n 5 yl oxy] acetic |

- 28Ci n.ﬁb EB1 de) @néRd By 551 (M+H)*, Retention time 3.6 min.

' -_Preparation 76e: [3-(2-chIoro-4-cyciobutylcarbarnoy[benzyi)-4-d|ffu6rorﬁethoxy-2-
. ethyl-8-fluoroquinolin-5-yloxylacetic acid

" 30 Amixture of {3-(2—chlor0—4-cyclobutylcarbamoylbenzyl)-4-difluorome'thoxy-z-ethyl‘-é-'
fluoroguinolin-5-yloxylacetic acid methyl ester (0 23 g), tetrahydrofuran (5.0 mL) and
1.0M aqueous lithium hydroxide solution {1.2 mL) was stirred at room temperature
for 30 mmutes ‘The mixture was concentrated under reduced pressure, acidified by
the addition of sodium dihydrogenphosphate and extracted with ethyl acetate. The

35 combined extracts were dried over'magneéium sulfate and the solvent removed |
under reduced pressure. Purification of the residue by column chrométography on C-
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Preparati on 79a;
[ 3- (4- chl orobenzyl ) - 2- nmet hyl qui nol i n-5-yl oxy] aceti c

wacer/o3i43yl ester 10 , A mi.xture of - PCT/GB2006/003644

[ 4, 8-di chl oro- 3- (4-chl orobenzyl ) - 2- net hyl qui nol i n-5-yl
oxy]acetic acid nethyl ester (0.13 g), palladium (5

18 fb 8&'1\7'%%!1 V%%%ﬁ%@%%ter%n@ﬂa@th%l %a% tﬁ%%lnp =y le )

a% eous ochl ori:c acid
sthﬁf“"@de%‘l" d@rﬁhtenperature for-17 hours- under an
at rmsphere of hydrogen. The mi xture was fi ltered

‘t hrgughik dbus Jehn‘é 1. 13”&5.?‘* 2. H 3y, 1@0%”2”) Wm"\m)ef 1

th { d o
ey S prbE IR oY Sed et
[ 3-696-(ah U erda@ib@0 Hyl 1), Z-2wt sy 7z, b, 780 Gl eay]%@m@ -
a0|11545%9d A S@H gﬁ]tz-lgf\r@ms(d J~17Hz,1H)I,865(d ]j oig]H;g:t)l . _'
am'\gs %Nﬁ’ '@@?Oé'ﬁ) S@g(@)g%e@&oﬁgﬂ %%@%O n), water -
(2.0 nm): and saturated aqueous |ithium hydroxide =~ . |
1ch| BxampR 7&2(3P2—[ﬂ-()z~cmso-4‘>bvdldlﬁeyldatbammﬁﬂmaer at gr e for -
uce )
or SBteFormeiSy 2B B b Y BH ORI REG P

the addition of gI acial acetic acid. The resulti ng

‘precipitate was col |l g by f| | ©r at i~qn, 25 washed -
wi th water and puri 0. ts DF ive o
rever se- phase HPLC . di ent over 37 m nut es

of acetonitrile in W : ,
nodi f| er)- gave t4itl® cogpseund as a yel.l ow gum 0. 028 '
ny. HNI\/R(DI\/BOd) 6 70(s 3H), 4.30 (s, 2H),

5.00 (s, 2H); Lﬁi@h JF= 8.1 Hz, 30. 1 H), 7.25 (d; -
J 8.5 Hz, 2H) 40(d J=85Hz 2H) '65(d J--
= 8 5 Hz, 1 7. (t = 1
15) . Proggratiore7a (Blyf3- (@ﬁ@mﬁwvszkebutv@a@ammwb-zn&vwwoa%

t i roRo-9,4QingdrSquinoB5ryidpRpRTE @36 mdBy! BEdr GB2006/ 003644
I\/S ESI (+ve) (l\/bthod B) 342 (I\/H—i) Retention‘tirre,'

m n. Biological rr|p %

R esamBng d??r@fﬁ%?’?dlﬁy *W%hqdeé? éaafd@l’ ﬁ@c e

f oIchlom-mclmumlca@amwlbenma-oxnmntaodsamdﬁtmwwﬁﬂﬁ@)-t?’r(ﬂa| rooc.
ZOab'a'rdirIo}ﬂ thro@ieﬁ&!yMioﬁ@a&dﬁkﬁWe%@ﬁ CRTH2 receptor and .

for their ability to antagonise the functional effects

-of PGD2 at the CRFH2 receptor in a.whole ceII system’
10 MS: ESI (+ve) (Method B): 515 (M+H)*, Retention fime 2.2 min. s

o Préparation 770 (S)—2—[3-(2—chloro-4-cyclobuiy[carbarhoylbenzyl)-4-difluoromethoxy—
25  2-ethyl-8-fluorogquinolin-5-yloxylpropionic acid methyl ester ' ’

The title compoundé were prepared by the method of Preparation 65d using (S)-2-{3-
(2-6hloro-4-cyctobutylcarbamoy[benzyt)-z-ethyl-&ﬂuoro'-4-oxo—1 ,4~dihydroquinolinl-5- i
yioxylpropionic acid methyl ester.

. MS: ESI (+ve) (Method B): 565 (M+H)*, Retention time 3.8 min.
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Radi ol i gand Bi ndi ng Assay The receptor bindi ng assay

is perfornmed in a final volunme of 200 pL binding
WPRDIHI3674310 nM BES (pH 7.4), 1 nM EDTA, 10 nMPCE/GB2006/003644

manganese chloride, 0.01 % BSA], and 1 15 nM

[ 3H] - PGD2 - ( Arer sham Bi osci ences UK Ltd). Ligands are

Dwg%g‘iéi&@? R G T L ADLaRaBRhoS!
usifRful- Bd}u%%%‘p%ﬁ?ﬁpwromq% assay buffer. and )

non-specific binding is deternined using 10 pMof = -
: unI mﬁ{ ?{%&Cﬁ%% (2%59)@1) cycl'ébﬂ%rlﬁﬂ?ﬁb’@%g Jﬁﬂ@fbﬁﬁém&?gész -
or
£ g eIl 5 TR g AT EePA
be&@$ munahdl!. (iWafBbls BEDRhYHRYde stidion Hisloiwen glived @Moom
{—t Comedtsturk AP 3 butd, %@mbdﬂ?élmtgeﬁheﬁt%ed?un&@ %dﬁce’dtprersaﬁén
enper.at ur
i PoHeR B Fea BB o i e oa P RS B Sl Ml |
EI resetpte. ThesAPBtaTEXIraCEOverdrign oves magnesiisHise and thagolyent
166 e Bed DAe retiRBH PrassareC Bilirfiation ofdheesiqRtbg caltvhi h a.

S€ mhrom%g)g%ﬁlggp%l@% c%iuhﬁtéhﬁlﬂiéﬁ{é @ﬁg&el ik lﬁﬁ?lld Grietrahdi @ﬁﬁ

crosoft
ando PTﬂlbﬁV"\‘}‘a?Q)éa“ieé'“Q@é@"‘tr@ aaétpé‘Pﬁ'F’l‘i‘?;’S%J'd B ue for the
t est corrpound usi ng the Cheng-Prusoff equati on.

. Conp M0 418 1/ B YEI ¥ B 1311 RN TR LARY 86, B,

t he I ndi ng ‘
1% 0l Q%\Mﬂg%*h%%ﬂ e 8y £, 4093 530 (o = 6 a0
- 4. Hd, J <58.1Hiz, 18), 6:90 (dli5B= W) 9200/ N B3 8338, JRGB/@B%O‘BM)(@GGIM N
7 o So R, %0’(6?1 J11gtgtng, 11?1) 06,33 1"8"Hz, 1H),870(d, =
“7.5Hz, 1H).
. MS: ESI (+ve) (Method A): 551 (M+H)", Retention time 10.9 min.
20  MS: ESI (+ve) (Method B):.551 (M+H)*; Retention time 3.9 min,

Example 78: [3-(4-chIorobenzyI)-4,7-dimethquuinolin-_s-yloxy]acétic acid

I ,
| Preparation 78a: 2-ch!oro-3-(4—ch!orobenzyl)-4,T—diméthquuino[in-s_-pl

A solution of 3-(4—chIorobenzyl)-5-hydroxy-‘4,7—dimethyl-l1 H-quinolin-2-one (1.8 g} in
phosphorus oxychiloride (9.0 mL) was heated at 180 Cina microwave reactor for 16
30  minutes. The solution was poﬂured, onto a mixiure of ice and water and the resulting

precipitate collected by filtration, washed with water and then dried to afford title

compound, 2.3 g.
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14 + 15 +++ 16 +++ 17 +++ 18 +++ 19 +++ 20 +++

21 +++ - - - 22 +++ 23 + 24 +++ . 25 ++ 26 +++ 27
WOoRe07/@g748+ 29 +++ 30 +++ 31 ++ 32 ++ 33 RCH/GBU06/003644

+++ 35 +++ 36 +++ 37 +++ 38 +++ 39 +++ 40 ++ 41

+++ 42 + 43 +++ - 44 +++ 45 +++ .- : S S

.' Preparatlon 78b: [2- chioro-3-(4-chiorobenzyl)-4 7- dlmethqumnolln-s-yloxy]acettc acid
methyt ester ‘ -

5  Amixture of 2-chloro-3-{(4-chlorobenzyl)-4, 7-cl|methquumolm -5-0l (1.7 an N, N—
dlmethylformamlde (25 mL), potassium carbonate (21 g) and bromoacet:c acld
methyl ester (1.1 g) was stirred at 60 °C overnight. The mixture was cooled to room
temperaiure, diluted with water and the resutlting preclpltate collected by ﬂitratlon,
washed with water and then dried 1o afford title compound 0.53 g.

10 .
MS: ESI (+ve) (Method B): 404 (M+H)“. Retention »t'imé 47.4 min.
Preparation 78c: B (4-ch|orobenzyl) -4 7-d:methquumol|n—5—y|oxy]acet|c acid methyl o
ester :

15 ‘ .
‘ A mixture of [2- chloro-3 -(4- chlorobenzyi)—4 7 dlmethquwnotm-S-yloxy]acettc acid -
methyl ester (0.20 g), palladium (10 wi. % on activated carbon, 0. 020 @), ethano! (7 0.
mL) and 1.0 M aqueous hydrochloric acid (1.5 mL) was stirred at 40 °C for 17 hours -
under an atmosphere of hydrogen. The mixture was filtered through hyflo, washed
.20 with ethanol and the filtrate concentrated under reduced pressure to afford title

" compound, 0.18 g.
MS: ES (+ve) (Method B): 370 (M+H)", Retention time 2.8 min.
25  Preparation 78d: [3-(4-chlorbbenzyl)-_4,7-dimethy[Quinolin—s-yloxy]acetic acid

A mixture of [3-(4-chlorobenzyl)-4,7-dimethylquinolin-5-yloxylacetic acid methyt ester
(1.8 g), tetrahydrofuran and potassium rimethylsilanolate (0.19 g) was heated at 100 -
" °C in a microwave reactor for 5 minutes. The mixture was concentrated under '
30 reduced pressure, diluted with water and acidified by the addition of concentrated -
hydrochloric acid. The resulting precipitate"Was‘ collecied by filiration and purified by '
preparative reverse-phase HPLC, using a gradient over 30 minutes of acetonitrile in
water (35 % to 95 % organic madifier) to afford title compound, 0.015 g.

- 35 'H NMR (DMSO-d6): § 2.40 (s, 3H), 2.75 (8, 3H), 4.15 (s, 2H), 4.80 {s, 2H), 6.80 (s,
' 1H), 7.10 (d, J = 8.5 Hz, 2H), 730(d J =85 Hz, 2H), 7.35 (m, 1H), 8.65 (s, 1H),
13.00 {br s, 1H). :
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46 +++ 47 -+++ 48 +++ 49 +++ 50 +++ 51 +++ 52 +++
53 +++ - 54 +++ 55 +++ 56 +++ 57 +++ . ' 58 +++ 159
WOR0PTBF74936743 PCT/ GB2006/ 003644 59 ++ 60 ++PTIGH2006/003644
62 ++ 63 +++ 64 +++ 65 +++ 66 + 67 +++ 68 +++
69 +++ 70 +++ T1 .. T2 +++ T3 +++ T4 +++ 75 ++t
MS: ESI (+ve) (Method A): 356 (M+H)*, Retention time 7.3 min. .

MS: ESI (+ve) (Method B): 356 (M+H)*, Retention time 2.3 min.

Example 79: [3-(4-chIorobenzyl)-2-méthy!quiholin-5~yloxy]acetic acid

‘ Preparation 79a: [3- (4~chIorobenzyl)-z-methquumohn 5-yloxy]acet|c aCId methyl
 ester ‘

10 : |
A rmxture ‘of [4,8-dichloro-3- (4-0hlorobenzyl)-2-methquumohn-5—yloxy]acet|c acid

' methyl ester (0.13 g) palladium (5 wt. % on.activated carbon, 0. 010 g) ethanoi (5.0
- mL) and 1.0 M aqueous hydrochloric acid (1.0 mL) was stlrreci at room temperature '

: for 17 hours under an atmosphere of tiydrogen. The mixture was filtered through

- ‘.15 hyﬂo washing wnth ethanol and water and the solvent removed under reduced
pressure to aﬁord title compound, 0.11 g.

Preparation 7%h: [3-(4—ch[orobenzyl)-2-mefhy'lquinolin-s-yioxy]acetic a_cid

. 20 -4 A_sé:ltition of {3-(4—ch|drobenzyl)-2-methquuino|ih—5-y|oxy]é§etic acid methyl ester
" (0.119), ethanol (6.0 mL), water (2.0 mL) and saturated aqueous lithium hydroxide

solution (2.0 mL} was stirred at room temperature for 6 hours. The ethanol was
removed under reduced pressure and the pH of the residue adjusted to 4 by the

: - addifion of glacial acetic acid. The resulting precipitate waé colfecied by filtration,

. '25 - ‘washed with water and purification by pr’épara;i\re reverse-phase HPLC using a

' gradient over 37 minutes of acetonitrile in water (20 % 1095 % of organic modifier)

Qave title compound asa yellow gum, 0.028 mg. ' )

~ "HNMR (DMSO-d6):  2.70 (s, 3H), 4.30 (s, 2H), 5.00 (s, 2H), 7.10 (d, d = 8.1 Hz,
30.  1H), 7.2 (d, J =85 Hz, 2H), 7.40 (d, J = 8.5 Hz, 2H), 7.65 (d, J = 8.5 Hz, 1H), 7.80
(t,J = 8.1 Hz, 1H), 8.65 (s, 1H).
MS: ESI (+ve) (Method A): 342 (M+H)", Retention time 6.9 min.
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76 +++ 77 +++ 78 + 79 + Key: "+++" CRTH2 Ki < 1
oOnM "++" Ki <1pM "+" Ki < 10pM Functional Assay:
WOR0¢7/a367430bi | i sation Stabl e CHO K1 cel | s co- eXRSITéGSBIONG003644
the CRTH2 receptor and the G protein Gal6é are 5
seeded (40,000 cells per- well in a plating volune ~of
75 !ﬁlggr@ n% f oet al’
bov!al!r?elé“'{'si +Ve):r(§1 %%H gg):n%%g@éweg% n\q/:/el | plates. 24
hours prior to the assay. The cells are t hen | oaded
with a fluorescence-inagi ng ptate reader (FLI PRy -
cal gibiadtMbtheie (Cal cium 3 kit, Mol ecular Devices Lt d)
contarning mM. f i nal concentratl on of probenecid and.
fncubated at 37 Cfor 1 hour inab5 %C® 10 =
at nosphere. The fl uorescence em ssion cau
o BaRITicLe pusrdPT AU 1§ YalE <30 o BF CIAMTRPiasea
Pstatetl*tob@to@&@hﬂnertmmbﬂlm fto ahspladeFGanmneﬂie GRTH2 weeptor
FLEXRitré e Bbin) R MR %eﬁ%ﬁ%n%l &adls bR hahSORTHLI d

transfer workStation (Ml ecular Devices Ltd).. To
det'@E&Ept%Wtaal‘ﬂl?“?lcg'f%’Ste’and det ermi ne conpound | C50, .
onmpounds are pre-incubated at varying concentrati ons -
- with the loaded cells for 15 mnutes at 37 C, 5 %C02

15 padioigant: @intiheAsegi t i on of t he agoni st at its.
EC80val ue. Conpounds and agonl st are ‘added in Hanks.,
bal anced salt sol ution _con PES, a d 0.1
% BERyeoeripHRindno ze5ay Waﬁorf"sé 7o, 8200 0 TRSGHP ey o
_ar di¢aMBRSIpid d.4hy MU TAade mmnanbmeba@wﬂde 083 JoBSM abd bm =

14 hen;@ﬁaqkpdcgt%m&ram HRRSibhdeS URKLRY). ‘E@hﬁé'aﬂstaﬁldecﬁﬁ aésﬁ?bxﬂf&ﬁn
| cal e

( M t@p*'g@ngg Pfons%t a&ougﬁyﬁpgg éf‘? g’é’ I\f%wne t'ﬁtal lFuilmgo;s determmed

c onysingd A dsbyeshuae SHRMBO tr@sw\béﬁqr@@!)@n@peo&m ;bwplrlwtdﬁtegmﬂed

as Sajhg 18 M ofkdiabasdliP&haSighk). AunagenipytRo wiaoksy (HBK) ceC50s <

CL%%%; %ﬂﬂ&%ﬁf H re%e@qhg{e :ﬁbﬁ:ﬁ'ﬁ’ed vgﬁ/ 1 JS]T(P]%OE))Z
24 o r‘ﬂ‘ﬁﬁﬁ‘ﬁe’[“lﬁjgg*ﬁﬁ‘"“hspﬁt@ﬁ#e@é dMIRTHPFD (AmerhaB |B@S§%n°ﬁs UK -

N- axd)ded thbyntked iecubsted fol ¥ adues 4t bmaterhperdurit BoulRPIHi]-AGD: RS

-detected using a Microbeta TRILUX liquid scintillation counter (Perkin Elmer). -
Gompound ICsq value is determined using a 6-point dose response curve in duplicate

with a semi-log compound dilution series. ICg calculations are petformed using Excel
25  and XLfit (Microsoft), and this value is used to determine a Ki value for the test '
| compound using the Cheng-Prusoff equatibn
Compounds of the invention that have been tested in the bmdmg assay are.
‘MMustrated below in the fo!lowmg Table.. '

Example

bt
+++

o [aes [mnaj-e
1
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Rs AX RAY |
are i ndependently hydrogen,
fluorinated C, - C6al kyl,
- SO2NR7Re,

WP20e B 149
-S(O "

R6,

[ 1]

in which: 10 Rl, R2, R3, R and R5
C, -Coal kyl, fully or

-NR7Re, NR7C(O)R6, -CO2R,

- (O NR7RS, C(O)R6 -NO2, -CN or a group -OR9;

B .

whegt-et s "-‘»EN R6—$ i ndependently C, - Coal kyI fully or
parftTatt; _Hﬁuon ated C, - Ceal kyl, cycl oal kyI aryl, .
or Metergaryts—15]R, R6 are | ndependent ly C --'OBaI‘ kyI_,—‘
fulllTy ofgjpartialtTy fluorinated C -C6al kyl, '
‘cygl oal ®yl+s+ CyCl 0fl kyl - (C, - Coal kyI -, ar yI het er oar yl
or |hydrzden+ RO 1§ C, - Coal kyl , fuIIy or partlally
flgorin@tled C - C6al kyl, cycl oal kyl, . -
cydcoalléls (C1- C6hl kyl ) -, or a group - SO2R6; 20 A is
- CHRLOIE 3¢ O) - S(O)n-, -0-, or -NA' - wherein nis.
an lintearttrom ol 2 and R0 is hydr ogen, C; - C3al kyl ,
or HaH ﬁf’parti al 1y fluorinated Cl-C3al kyI group,
i s fe—difgatept—radi cal- selected from-CH2-, - CH2CH2-
- CHR=5[GR-R72— CH2CHR'- in either ori ent ation, '
- - CHZCR"K1Z7; 1 h either orlentatlon 25 -CHR'CHR12- in
ei ther srfiwentatiop, and - (CR R12)p Z- wherein Zis .-
-attlachem |0 _the fing carrying Rl, A2 and:R3; wherein
R' lis @4|eBalkyl.|cyclopropyl, or fully of partially . .
fluorirestied C -C3alkyl; Reis methyl or fully or
pantial@®y+t yorinated nethyl; p is mdependently 1 or
2; land "’%C"Z*is 0t, -NH, or -S(On-, wherein nis an
I nt egerzfﬁ_u 62— 161 1 AMFNf1Ff 1'.' Pl. PT Printed:. .
06/r+1+287  C-MBPAVD ‘GB200600364' - X is a carboxylic
acifd—tHtmgzot e, B- hydr oxyi soxazol e, hydroxam c acid, =
- phoSphnirpaLe, phosphonate, ‘phasphonamni de, -or sulfonic. .
- aci[d graUpyror a group of formula C(=0 NHSOZR6or
SO2NHC(32OkR6; and| 5 Y is aryl, heteroaryl,
aryl - f 8Sed+het er arycl oal kyl ,
hetler oa¥yi++f ysed-Lycl oal kyl ,
.- hetleroa¥y = ysed-het er ocycl oal kyl or
. ary bg*g q_;_%,'ﬂ—eu kyl group; ‘
40| 4+
A
42 |+
43 | 4+
44 | 4k
45 | 4+
46 | ++
47 | 44+
48 | +++
49 | +++
50 | +++
51 | ++
52 | +++
53 | 4+
54 | +++
55 | 444
56 | 44+
57 | 44+
58 | +4+
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for the manufacture of a nedicanent for use in in the
treatnment of conditions 10 responsive to nodul ation
WO 20CHI36243r ecept or activity. 2. A use as cl ai mRCT/GB2006/003644
claiml, wherein R is fluoro or chloro. 3. A use as
claimed in claiml1 or claim2, wherein R2 is. hydrogen
chlprogyt5methyl. 4. A use as claimed in any of.-
the"ﬁr@gédﬁng‘cfatns wherein'R3 is hydrogen. 5. A _
use[ as & agyed Tlany of the preceding clains,: mhereln
R4 I s medihwh, —20]ethyl, nethoxy or dlfluoronethoxy
6. |A usesjas+clainmed in any of: the preceding clains,
wher ei néR5+s nethyl, ethyl, ethoxy, | sopropoxy, -
di flluor @eitthaxy of cyano. 25 7.. A use as clai-nmed in
anyl-of $he preceding claims, wherein Ais -CH --, -0-, :
or Q’f§7‘Hhherei1 nis 0, 1or-2.-8. A use as clalned B
in ﬁa_gje pretedi ng cl ains,. wherein B is -CH2-, ]ﬂ”
-OC”“’“ Sy Pr—=OCH2- wherein the oxygen is attached to o
the Ty q@;r_yingR‘ R2 -'30'and R3. 9. A use as |
cl gimedzdMany of the precedlng clainms, wherein Xis:
- COZH. ++A use as clainmed in any of the . precedi ng .
clgins, 7aherein Yjis 4- 35 fuorophenyl, :
4- ghl orghenyl , 4 nethanesulfonylphenyl
4- gt han®1tf anyl phenyl, - 162 AVENDED SHEET Prl nt ed
06/|11/ 280 7+CLMSPAMD G82006003644 4 ‘

(n‘cr.nhn?s ﬁ'a 4 cnl ony| ) pheny|

4 (Rl ek oL o 0 dﬁ.\ﬂ-«w@qa}mphenyl 24

di fl orophen oro

2- chlngiiofal Asédviredmivastilisatiod - chl oro- 4- fI- uorODhenyl

2- chl or o- 4- met hanesul f onyl pheny,
2-chl oro-4-(pyrrolidine-1- carbonyl)phenyl or

obut vyl car
ot Pt B Y5l 3Rl SR8 BR T reletor pdind ARG ggﬁafm
B oseRERIA#G000gelisPerwdlinmplating Mgluhg efi76 gl in. F-t&Hams conpound |
as gub@bmidbdivin & |‘3@§o€ﬂal1)13wnél\§éﬂln@i|rlto &llageh-chdtebDevel blates 24

C hi 1%}:,,% pri %%Q sta}} qaggeflt L ﬂﬂ%‘i’ g&e\ﬁth uoﬂegcehg%hllﬂ%mg plate

uoro I’TEt
et Hﬁtder @tﬁ&k%'CIq%6W® (oM i MQ!@?L@%E'FW ytdb@"@w&'ﬂé A
‘IS miTHiZal coneéhiraidh of Sbknseid svtigcabaled at BB °Mior 1lhadr in2;5 9BCOs
10 %ospﬁ%mescé?{ce er%gfcam%rﬁ inﬁa&eﬁﬁat@é]éﬁgﬁ ﬂ\ohiﬁzatian .
elicited by the PGDz at the CRTH2 receptor is determined with a FLEXstation C
| benchtop scanning and integrated fluid transfer workstation (Molecular Devices Ltd).

To detect antagonists and determine compound ICso, compounds are pre-incubated

<=5

‘ at varying concentrations with the loaded celis for 156 minutes at 37 °C,5% COqz
15 prior 1o the addition of the agonist at its ECyp value. Compounds and agonist are -
" added in Hanks batanced salt solution containing 20 mM HEPES and 0.1 % BSA).
- The fractional response values for each well are calculated by subtraciing the basal
response from the peak response. Results are calculated as the mean of tri::tllcate
~ wells using Excel and XLiit (Microsofi).
20 As an illustration, the following compounde were shown to have ICss of <1 MM in this
~ assay: 20, 42; and the following compounds had ICses < 100nM in this assay: 12, 18.
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attached to the ring carrying R, R2 and R3; X is
and Y is 4-fluorophenyl, 4 chl or ophenyl ,
Printed: 06[1M29@?hanesulfonylphenyl CLMSRAMS Ul f onyl phenyl, 15
: ! 4- (nor phol i ne- 4- sulfonyl)phenyl
4-(pyrro|idine-l-carbonyl)phenyl, 2, 4-di fl uorophenyl ,
2, 4-di chl orophenyl, 2-chl oro-2-fl uorophenyl,
%:Rm%ro%- fl uor ophenyl,
-C r o- 4- nmet hanesul f onyl pheny,
2 chloro 4- (pyrrolidine-1- carbonyl)phenyl or
hl or o- 4- 8%f|0bu | car banoyl. 20 13. A conpound
sel edfS&jof A WW@J'@ oluforowia [ §tormy pbérmaceutically acceptabie salt,
N-BxicB! W&E%tél“s tgrﬁgl%la;_yl )-4-di fl uoronet hoxy-2 hyl
qui nol i n-5-y e T
3 [ 3-(4- chlorobenzyl) 4- dlfluoronethoxy 2- et hyl - 8- fluoro
qui nol i n-5-yl oxy] acetic a0|q
[ 3-(2, 4-di chl or obenzyl ) - 2-gf | uor omet hoxy- 8-f | uoro-4-m
et hyl qui nol i n- 5- ong& 25 acidg
[4-difl uoronet hoxy et 8 (4-fl uorobenzyl)
qui nol i n-5-yl oxy] acetic W4 _
[3-(2, 4-difluorobenzy t hoxy- 2-et hyl - 8-f|
uor oqui nol i n-5-yl oxyMacet i { ]
[ 3-(2, 4-di chl oropenzyl) - 4-8 ;#one¢hoxy-2-ethyl-8-fl
uor oqui nol i n-5-yl oxy] ace¢T 30 "aci.d]
fﬁ) [ 3-(4-chl oro-2-fl uorobenzyl)-2-difl uoromet hoxy-8-fl uor
' 0- 4- nethquU|noI|n 5- yloxy]mgetic acid,
il ®Rfch! or 0- 3- (4-chl or obenzyl ) 2- dlfluoronethoxy 4- met hyl
qui nol i n-5-yl oxy] acetic acid, 163 3 AVMENDED. SHEET
Printed: 06/11/2007 CLMSPAVD GB200600364"

13 shL® £l uor.o enzyl ) - 4-di fl uoromet hoxy- 2- et hyl
10 F{ Fﬁ E‘or‘gqlﬂnﬁoﬁ fre In Wﬁﬁbtﬁygf@@m C1-Cealkyl fully or partiafly

e hiGiCoatof uwmmngnl ) néidli -5Sraret NG ATRd UOmTe,
y 0 |1 C
,?@%@th C%%FQ %d@g@)é‘ baa el )CMOdafgrcope@El“'hox
y 2- ethieydinwach! Rhidinde emé &l
Byl i robenz P CHTRARE 1o, praprialy fprinatea
L3 55 BYP sSbatal Shiicandtessen: ao o
R, R® are independently C,-Cealkyl, fully or partially fluorinated Cy-Cealkyl,
cycloalkyl, cycloalkyl- -(C4-Cealkyl)-, aryl, heteroaryl or hydrogen;
R® is Ci-Cealkyl, fully or partially fluorinated C-Cealkyl, cycloalkyl,
_ -f_l “ } cylcoalkyi-(C,-Cealkyl)-, or a group -SO,R®;

15

20 Ais -CHR'-, -C(O)-, -S(O)y-, -O-, or -NR'- wherein nis an integer from 0-2 and
R"%is hydrogen, C,-Cjalkyl, or fully or partially fluorinated C+-Csalkyl group;

~ B is a divalent radical selected from -CHo-, -CH,CHz-, -CHR"'-, -CR''R'2
-CH.CHR"- in either orientation, -CH:.CRR™. in either orientation,
25  -CHR''CHR'™. in either orientation, and -(CR''R'®),-Z- wherein Z is attached tc;
the ring carrying R', R? and R®; wherein
- R'is C,-Cialkyl, cyclopropyt, or fully or partially fluorinated C,- Caalkyi
R2is methyl or fully or partially fluorinated methyl;

p is independently 1 or 2; and

30 28 -0-, -NH-, or -5(0),- wherein n is an integer from 0-2;

161
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L5

10

15

20

25

30

- 35

. {4-di fluoromet hoxy- 2- et hyl - 8-f 1 uor o- 3-[ 4- (nor phol i ne- 4
: 06/1 iéﬁh{,onw ) benzyl j qui nol i n-5- 10 yl oxy}acetic acid,

f 1 uor omet hoxy- 2- et hyl-NMSPAlDo- 3- [ 4- (pyrrol i di ne-
1- car bonyl ) benzyl ] qui nol i n-5- yl oxy}acetic acid, 682906003641
2-[3-(2, 4-di cht or obenzyo- 2-di f | uorom

et hoxy- 8-fl uor o-4-net hyl qui nol i n-5- yl oxy] propi oni c

acid, 15
)éS) -2-[3-(2, 4-di chl orobenzyl )-2-di fl uor omet hoxy- 8-fl uo

ois4 - arethntonficn oa¢il; Stetdzele/] BLRRIBN: ' . :
pﬁ@%a-.ch{ﬁor ﬁ 3-(4-chl or oben?YyI g@éﬁﬁ'ﬁ%’?@ﬁ&’h&)ﬁ%w acid,
fé@nmglrﬁ b ipﬂozoﬁqnaé%yq'mpppaam@d?cqrcsugom: .'stcid grmfp_, o?‘r a group of

E H Hp.féq{l_ 1 -3-14-(pyrrolidine- :

1-car t?gn?l)) benzzy jg!'gl;@@no [ O%%, %Y‘i/l oxy}acetic acid,
{3-[2-chl oro-4-(pyrrolidine-1-carbonyl)benzyl]-4-diflu :
YOI 10 - Y8 f rogui ngl i n-5-yl oxy}acetic :

ol 3?"’?'5??‘95?9’?@5{@-2 -‘%’ﬁﬁ fb‘F%&‘%??% 9F¥‘g9$'gv'n e'\ﬂ/qteroarvl-fused-cvcloalkyl,
hetereatyhfuseddretenclydodikdl m@ﬂﬁ.@s@@lﬁyp%aﬁy" Yloup:

f1 uoroqui nolin-5-yl oxy}propionic acid, 25
f( S)-2-[3-(2, 4-di chl orobenzyl)-4-difl uoromet hoxy- 2- et hy

or- thef naaufagtire afi 4 rhedighMEn! PSOREE M Gn 364 -
ré%&(\% ghlor oz 4- cglcl obut y| car ba%ﬁ?%my %Ei'?f-aglnFth Gfpditions

Vg 10 mRAulation; of (LRTH2: resemter Bctivityxy] acet i ¢ aci d,

(23)

(S)-2-[3-(2-chl oro-4-cycl obutyl car banoyl benzyl ) - 4-di f |
2uor oé‘g%éﬁ/dﬂmé?%m clgim Jpwherein R' is fiuoro or chloro.

f1 uoroqui nol i n-5-yl oxy] propi oni c acid, and

pharmaceutically acceptable salts, N oxides, hydrates
Sand So¥smas slaimeddaiclaimit or Alaina2,nmhereir Balis hydrogen, chioro or
nERROSi tion conprising a conpound as clained in any’

35 of clains 11 to 13, together with a

pharmaceutically acceptable carrier. 164 1 AMENDED

4SHEE ' i OB 7. CL VSPA 2006003644 15. A
use éxslfgcdl ée;gl arrggp‘?dn }%é{)& tE',SLRKﬁ%? R %‘f@sc‘ﬁhﬂ@ﬂhﬁa isshydrogen.
clained in any of clains 11 to 13. 5 16. A use as
cl ai ' | ai s to 10 and 15, wherein the

5'condiy‘;eliq's(')énaf"g'rﬂ?yI ?g‘;e@t f 1’&? PLPGRAING Claimsi wherein R‘Pis methyl,

ety metbexwer gitllorormetyoxyi. sease, al l ergic ai rway

6. A use as claimed in any of the preceding claims, wherein RS is methyi,
ethyl, ethoxy, isopropoxy, difluoromethoxy or cyano.

7. A use as claimed in any of the preceding claims, wherein A is ~CHz-, -O-
or -5(O),- whereinnis 0, 1 or 2.

8. A use as claimed in any of the preceding claims, wherein B is -CHy-,
-OCH(CHy)- or -OCH,- wherein the oxygen is attached to the ring carrying R', R?

and R®,

9. A use as claimed in any of the prededing claims, wherein X is -CQO.H.

10. A use as claimed in any of the preceding claims, wherein Y is 4-
fluor_ophenyl, -4-chloropheny_l, 4-methanesulfonylphenyl, 4-ethanesulfonylphenyl

162 :
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syndrone, bronchitis, cystic fibrosis, enphysema and
initis. 17. A use as clained in any of clains 1 to

o rh
F‘rlnteq; 06/11{20Qhd 15, wherein the cEAMBPAMDs 10 sel ect ed from GB2006003644

i

F

¥

10

15 -

20

25

30

psoriasis, atopic and non-atopic. dermatitis, Crohn"s
di sease, ulcerative colitis, and irritable bowel
di sease. 18. A nethod of treatment of a condition
ation of CRTH2 receptor activity,

, |
4:3_@&%8@*%84}53'”&\)&5%@%9 t o h{pycaligine- -¢arkonyhphemdh 2 4-
dﬁll@@ﬁ%r@ﬂ 15,438%%%18&“%@0 u ntZ-&'“O!%—?—?ﬂBPO%ﬂI%H?\g %-]chloro-q..

defined in clam1l. nmet hod as cTal ne | ai
fiygronfieeyei n Erehlerordimetbanesulfcayipbeny, f r c@rchiasd-4npyrrolidine-1-

' C _p! | sease, allergic alrway
cg%dg&gﬁg@ﬁﬁ'g??ﬁ%w{ﬁ Q%k’g"‘y?’gﬁﬂ‘za?#’%r'%r s, enphysenma and
rhinitis. 20 20. A nmethod as clainmed in calim 18,
er g itipn Is selected from psoriasjs,
1\2?0p%383;ﬁ‘§8}{§ﬁ[% Gﬁﬁ%edj& ABY ianesof eoprecadiagsaaims, wherein R*
audd%ﬁrareinmsmultade@usweﬁyar@gé,{_t abl e bowel disease. 25
165

12, Acompound as ciaimed in claim 11, wherein R' is fluoro or chloro; R? and
R® are hydrogen; R* is methyl, ethyl, methoxy or difluoromethoxy; R® is methyl,
ethyl, ethoxy, isopropoxy, difluoromethoxy or cyano; A is -CHz-, -O- or -S(0),-

wherein n is 0, 1 or 2; B is -CHa-, -OCH(CH3)- or -OCHz- wherein the oxygen is

attached to the ring carrying R', R2 and R%: X is -COzH; and Y is 4-fluorophenyl,
4-chlorophenyl, 4-methanesulfonylphenyl,
4-(morpholine-4-suifonyl)phenyi,

4-ethanesulfonylphenyl,
4-(pyrrolidine-1 -carbonyl)phenyl,
2,4-diflucrophenyl,  2,4-dichlorophenyl, 2-chloro-2-fluorophenyl,  2-chioro-4-
fluorophenyl, 2-chloro-4-methanesulfonylpheny, 2-chloro-4-(pyrrolidine-1-
carbonyl}phenyl or 2-chloro-4-cyclobutylcarbamoyl.

13. A compound selected from the group consisting of:

[8-chloro-3-(4-chlorobenzyl)-4-difluorom ethoxy-2-ethylquinolin-5-yloxylacetic acid,
[3-(4-chiorobenzyl)-4-difluoromethoxy-z-ethyl-a-fluoroquinoIin-5-yioxy]acetic acid,
[3-(2,4-dichiorobenzyl)-2-difluoromethoxy-B-fluoro-4-methquuinolin-s-yloxy]acetic
acid,

[4-diﬂuoromethoxy-z-ethyl-8-ﬂuoro-3-(4-fluorobenzyl)quinolin-s-yloxy]acetic acid,
[3-(2.4-difIuorobenzyl)—4-difluoromethoxy-2-ethyl-8-f!uoroquinolin-5-yloxy]acetic
acid, ’
[3-(2,4-dichIorobenzyl)-4-diﬂuoromethoxy-2-ethyl-8-fluoroquinolin-5-yloxy]acetic
acid,

[3-(4-chloro-2—fluorobenzyl)-2-diﬂuoromethoxy-s-ﬂuoro-4-methquuino!in-S-

- yloxylacetic acid,

[8-chIoro—3-(4-chiorobenzyl)-2-diﬂuoromethoxy-4-methquuinolin-s-yloxy]acetic
acid, | |

163
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[3-(2—chloro-4-f|uorobenzyl)-4-diﬂuoromethoxy~2—ethyl-8—ﬂuoroquinolin-S-
yloxylacetic acid,
[3—(2-chloro-4-f¥uorobenzyl)-2-diﬂuoromethoxy-a-ﬂuoro-4-methquuinolin-s—
yloxylacstic acid, ‘ ;
[B-c:hloro-3-(4-ch!oro-2-fluorobenzyl)-4-diﬂuoromethoxy-z-ethquuinolin-s-
yioxylacetic acid,

[3-(4-ch!oro-2-fluorobenzyl)—4—diﬂuoromethoxy-2-ethyl-8-fluoroquinolin-s-
vloxylacstic acid,
{4—dif!uoromethoxy-z-ethyi—&-fIuoro-3-[4-(morphoIine—4-sulfonyl)benzy!]quinoiin-s-
yloxyl}acetic acid,

{4-diﬂuoromethoxy-2—ethyl-8-ﬂuoro-3-[4-(pyrrolidine-1 -carbonyl}benzyllquinolin-5-
yloxy}acetic acid,
2-[3-(2,4-dichiorobenzyl)-2-diﬂuoromethoxy-B-fluoro~4-methquuinolin-5-
yloxy]propionic acid,
(S)-2-[3-(2,4—dichlorobenzyl)-z-difluoromethoxy-B-ﬂUoro-4-methy!quinolin-5-
yloxy]propionic acid,
2—[8-chIoro-3-(4-chlorobenzyl)-z-difluoromethoxy-4-methquuinolin-s-
yloxy]propionic acid,

{8—chloro-4-difluoromethoxy-2-ethyl-3-[4—( pyrrolidine-1-carbonyl) benzyl}-quinolin-
S-yloxylacetic acid,

{é-[z-chIofo-4-(pyrroiidine—1 -carbonyl)benzyl]-4-diﬂuoromethoxy-2-ethyl-8-
fluoroquinolin-5-yioxy}acetic acid, .
(S)-2-{3-[2-chIoro-4-(pyrrolidine-1 -carbonyl)benzyl]-4-diﬂuoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxy)propionic acid,
(S)-2-[3-(2,4-dichiorobenzyl)-4-diﬂuoromethoxy-z-ethyl-a-f!uoroquino!.in--s-
yloxy]propionic acid,

[3-(2—chloro-4-cyclobuty!carbamoylbenzyi)-4-difluorom ethoxy-2-ethyl-8-
fluoroquinolin-5-yloxylacetic acid,

(23) (S)—2—[3~(2-chIoro-4-cyclobutylcarbamoylbenzyl)-4-difluoromethoxy-2-ethyl-8-
fluoroquinelin-5-yloxy]propionic acid,

and pharmaceutically acceptable saits, N-oxides, hydrates and solvates thereof.

14. A pharmaceutical compasition comprising a compound as claimed in any
of claims 11 to 13, together with a pharmaceutically acceptable carrier.
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15.  Ause as claimed in claim 1, wherein the compound is as claimed in any of
claims 11 to 13.

5 16.  Ause as claimed in any of claims 1 to 10 and 15, wherein the condition is
selected from asthma, chronic obstructive pulmonary disease, allerglc airway
syndrome, bronchitis, cystic fibrosis, emphysema and rhinitis.

17.  Ause as claimed in any of claims 1 to 10 and 15, wherein the condition is
10  selected from psoriasis, atopic and non-atopic. dermatitis, Crohn's disease,
f\) ulcerative colitis, and irritable bowel disease.

18. A method of treatment of a condition responsive to modulation of CRTH2
receptor activity, comprising administering to a patient suffering such disease an
15  effective amount of a compound as defined in claim 1.

19. A method as c¢laimed in claim 18, wherein the condition is selected from
asthma, chronic obstructive pulmonary disease, allergic airway syndrome,
bronchitis, cystic fibrosis, emphysema and rhinitis.

20 ‘
20. A method as claimed in calim 18, wherein the condition is selected from
psoriasis, atopic and non-atopic dermatitis, Crohn's disease, ulcerative colitis,
i and irritable bowel disease.
25
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