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Terminology
As used herein, the term “(C.-Cyp)alkyl” wherein a and b are integers refers to a
straight or branched chain alkyl radical having from a to b carbon atoms. Thus when
ais 1 and b is 6, for example, the term includes methyl, ethyl, n-propyl, isopropyl, n-
35 butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-hexyl.
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30 from S, N and O, and includes radicals having iwo such monocyclic rings, or one
such monocyclic ring and one monocyclic éryl ring, which are directly linked by a
covalent bond. lllustrative of such radicals are thienyl, benzthienyl, furyl, benzfuryl,
pyrrolyl, imidazolyl, benzimidazolyl, thiazolyl, benzthiazolyl, isothiazolyl,
benzisothiazolyl, pyrazolyl, oxazolyl, benzoxazolyl, isoxazolyl, benzisoxazolyl,

35 isothiazolyl, triazolyl, benziriazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyridazinyl, triazinyl, indolyl and indazolyl.
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Unless otherwise specified in the context in which it occurs, the term "substituted" as

applied to any moiety herein means substituted with up to four compatible
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25 heterocycl oal kyl radical may be attached to the
remai nder of nolecule by any avail able carbon or
\N@EMW@@HM3atOHI As used herein, the term PCT/GB2006/003644
"het eroaryl -fused- het erocycl oal kyl" refers to a
heterocyclic radical consisting of a nonocyclic

ggfst%s%wé e&mtm‘.?@%g r@amwayGylforgg%rﬁp%w:de)alkwused .
o cutalny I Enaar oy ek roasis Perodre TREEPHGH ned

‘herGgkaiyl, (Exeaatydhriy ph@wkemormcy,qllc fegenlyl hatrgrsar § ghaoatdris/ |
gr mu@%ndlmb wl&ﬁo Bidhsdn@ eHieH)| IR eyIN¥ifluoromethoxy, nitro, -
rro [ Aur n

St G4 GO o EBH ok Y p LRSS AV oRHe,

het8PDHERS -CONBRT, BN HE yWHo ANHE)| -NGIRSUH PR b@CONHR",

at t@chrrrRP.ONHDORA, I- nnaposl@ ENRFCODRE, -ImS@,0mk, SNIRASOR0H,

av AC 0

SRR RO PLARAPARRAREY oY oSttt
s@bé‘ﬁ @9&4%@" m@rem@ﬁnﬁ Bliare indapepdendy ©(GrCRakyi (FrGeans

105 URgdidatkiat, Bisbny drimotigtytiio hitertyclogimpthaihgs & 6\ atoms or RA
2004k RE0Y %%n?g;u @?r?e%gﬁé Qﬂé&%@om@%&ma%g b th

cy@f 59 Gkry,wp atopequ%lflgq opee&l?mg Wlaﬁr Bgyoatoms sele ted from ) O
hy dr (exayr(plEd b&lify) radrihdlinyl, pipeiddingt, piperiaipy ClapétoyieriziGh aad kyI
( Cletr@@d?épbrydmhAr%ptrana @uésmuém%sb@ bh&of lﬂm%tf@réélﬂfgléhbslih@é(ﬁtng
ring ‘atomns o (including fluoro, brono and
hI%‘%“Bﬁ trifl uororret hyI trifluoromethoxy, nitro, 5
nitrile (-CN), oxo, OOOH - COORA, -CORA, -SOZRA,

- CClNgded Heﬁmlh\l!'{grm “s5HMNEIRAss bas kbR acid &QW quaternary
S e R e e
thgg\gqﬁl.mcally qqp@g@@@ﬂﬁ wmch as\gtka Ar@@q".tgdromdes, e.g.
ZOwTHWﬂRB potaBIRAONHIRBes; akHGORERMRal hyaiFoxidbiRe. ACANRARB
B el ALY o5, e kb,
hetCE‘P"B% g hYd6°X§1’f‘%}ﬁ3@a??59| 8‘ FATgEIng; brysing éneéhy' Rieriging.
andiibRirylatnize asd thalileetbetitc $dﬁewmhmeesnmc!udgg@rbemammamylum

f Oroma?mrre' ,ﬂ@bmm.ﬁéﬂo:a,hm& p@iagsﬁlﬂrg %n;ca.ﬁa‘ QiR trEdthdhnetng Bhc
atorﬁ sel ected

2 PSRN e 90 Bl e L bIE APl R
pi pharmdeaiidally aseepeablesaiipmith inpraspic Agidspe-peYith f'vdﬁgnahc asitl
t ets[l&médlf/d?&‘}‘lfoF@ér)hbarobr&ﬁlc 26N, bulihadic Bidhstic hdiesriphosploricbe

0 n & cng c% ﬂg Ill{ oe[ng QI% Qv%?rﬁé"&‘?otsleg;g\g aézet;lcstange[ng %g'cmléo‘ﬁjmléﬁce d

add"%"?‘bﬁ‘a'éfn%ii"‘iz’tfaﬁ'gh“ﬁ“&?t@a”e%‘éﬂh?@c Pﬁ%‘f?ﬂ%%’tﬁ’ﬁ@"%?’eﬁzﬂ%
30 n\bemdehesnnfodid, gintaaicglactic) ahd cnaodstic fadsrndgthk tile, Additiohaldaling
ph %rfﬁ@ﬁ%l&ﬁaﬁéﬁlﬂ the %ﬁ@d&)l@@fl FRafbdulical BASPIORARRS, sSIHGHN S

|
and use”, P. Hemrlc}( Stahl & 8am|fle C? Vgermuth, Wiley-VCH, 2002.

Also as used herein:
35 The term “phosphinaie” refers to a group of formula -P(O)R(OR) group in
which R is hydrogen or C4-C, alkyl. Exemplary groups are -P(O)(OH)CH; and
-P(O)(OH)H.



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

net al hydroxides e.g. calcium bariumand nagnesi um
whyarosi7des; with organi c bases e.g. PCT/GB2006/003644

N- et hyl - D- gl ucam ne, choline

tris(hydroxymnethyl)am no-nmet hane, L-arginine,

L-l1ysine, N-ethyl piperidine, dibenzylamne and the

like. Speeifi grﬁsﬁﬂmc}nﬁte%?eré t?%al%ﬁp 6fri’c9npig qD(bESH)qR in Wlalch R

benzat hi ne,

pot assi #Hiyd rﬁge@@é?ﬂ@ a“‘g'oﬁﬁmﬂafwgr%ﬁ’éﬂﬁaﬁpﬁ@%ﬁﬂdm nc 25
salts. P@&)ocspounds (1) which are basic can form
salts, .including pharmaceutically acceptable salts
with ingrganic acids, e.q. with hydrohalic acids .such
as hydr GBHPBE |PE°SB'P°“W9'8? 6%?%1‘!% oraH Qﬂ?rml&m%@?@ﬁ)ﬂﬂae. d,

nitric abickdR srhypbgeaphor-Coalkyasn exeaiplrytgip is -RE@)(OsmeH M. t h
organic aci ds e.g. with acetic, tartaric, succinic,
,Sa|ICK|IC citric, methanesul

2& nboohr'}gstwg w@ﬁ'btgmnm%?ﬁ I%COHB%‘ eiidyhtch n@@exmt in one or more

l(b e nstereisomaficining beaglisetohitre presénae bfi asymraetiit aterecke Fdtatioet i ds

an dre§th%orhs| R |n MQbésb@&ﬂ'ex@t%Ua nur§161=,rr Bﬁt@écﬁsoﬁ#@!s@\hth RGN
t he ceuti| ca erti es,

& et Slon BRI GRF ok S bris oS i B || 6 G

V\erSrﬁj?whewtly@yeao’@mra%@QThervgniloaswlu@@@" Blish @nantior@Ss e

terdnsfeiﬁd’mrlﬁbfbaﬁirﬁlxtuk@ff@fe&f.t0 a group of formula
P(O) R(OR) group in which Ris hydrogen or Cl-C4

Exenpl ary groups are -P(O) ( CH3 and
- P(%ﬁ(otjlqngws RSFTS OfFETRYNiSH Mitphiosine eedian is The
t eraencepied syxromart o theripfestiod. “Pdaghnheind a odmdoonidtich i |s

o P(c@)ﬁ\(e%%/&d'bymkagalc%e'a% (Qéﬁs &Blé&g reg |
sty st cher B TS e n <

20 p((©) m@m)e P eitible byiidelysiRin vvoltn/itle pagem molecu@l S@bla lekigls of
An dé?ﬁ@tﬁﬂhl:i@éf)forlﬁﬁl@ PI}? aﬂe%re?&r@&e@é&%@%ntrategmd Ndgates t h

ond =S SHEL ko Bl e BRARE iR lindte ol
ﬁ pr é@%fi‘v@@e élﬁ PAwyreyaaphineates, gentisalgs, isesbienatasndio-toluoyltarirates,

I eshditaBbduphsnated) I'léfha'n<§Isul]‘z>ld&ﬂ%te§ AR fenERPhENLeS [ p-BiferR- NUMDET
250 f sﬁ%ﬁ(gngfgg %?%@?ylsﬂfgﬁgp?ates and %a?etesgé%oglgemegtferr B/ g? lths%geC
st éfe%@ gprsriied oy §- Jateinngeey, ’HQ Mglab.g3es s 198THIS, $78vATHSEd i

i Ndletethe efepdnbessol thlh canminbds@i@rmulan tare fie& toellsd HicRIOSTBE S
angyd@agtistnes thereof. 15

30  The variables R'-R°, A, B, Xand Y
For use in accordance with the invention, the following structural characteristics are
currently preferred, in any compatible combination, in the compounds (1):

R’, R? R®, R*and R°® are independently hydrogen; C;-Csalkyl, for example methyl,
35 ethyl, or n- or iso-propyl; fully or partially fluorinated C4-Cealkyl, for example

trifluoromethyl or difluoromethyl; cycloalkyl, for example cycldpropyl or cyclobutyl;

halo, for example fluoro, chloro or bromo; -NO,; -CN; or a group selected from -
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Use of prodrugs, such as esters, of conmpounds (l1) with
which the invention is concerned is also part of the

WO poogfosd7adh. " Prodrug” nmeans a conmpound whi ch i BCT/GB2006/003644
convertible in vivo by netabolic nmeans (e.g. by
hydrol ysis, reduction or oxidation) to a conpound of

fo I 70l an RAVA &,

co é Lﬂ:ﬁdéé%m}ﬁ@ m g rzng-{?(ﬁﬁnay %:eog%nveétt iCRF’Q’BT
hy@ ’s in vivo to the parent nolecule. Suitable
est er s wkreincacpRUsidsepefdehttyrGr@salkyf, 1or exanwlefnuathyk Ravipdr -
acelt at &piso- ﬁofﬁlafﬁlf?%r pdriffy fﬁ&)%tedm"fll@ﬁ %?exam%l onates,
]9 )ljﬁa?;te Bgoro 1}1@%{ @@Jorofnef%yl &cloeﬂky‘ for examgle cycrcl)propyﬁ

met hy | ewaotivlyk cycBpénpd proxgonasitiahib sur examplgenhienyt at feteroaryl,

i set hi garakasple Siriay thiglyL@srdn@if t 1 at es,

nmet hanesul phonat es, et hanesul phonat es,

benzenesulphonates p-t ol uene 25 sulphonates

cycl ohd¥yR et iptrpandenty Guverlilifon exeaple MRiyhRiME<oT Broriset er
10PT 0dr UgsBopit Rlly dr PRERYY Besindtéd ® iy, For edampleattifiombethyl obr ug

?/g]tc 2? enogggrometgn?ﬁ é(’:loa]kﬁ‘goreg%nplf@/c#i&rg% lcgho |r %’clgpent Cor

to al soveeherkeuaa-Cpfatildorresrmrie CVS'Gpr‘?ﬂ‘Y 4k abl es
R1- R5, dfclofBntyiMetupicey¥olfeayimetsy, cyclopapglethy anycepentytetinyit he

i nvent IC%Ohehr&hﬁ gh,\ %{%p@tpﬁé{ﬁlﬁ B Héler&ﬂ@ﬁcﬁ‘%ia‘ﬁ’fp’léﬂyhcﬁ's

are erred, in any conpatib '
conbi né'e'?%mf ﬁré‘yerBPES‘ounds (1): R, R2 RS R4 and
R5 are independently hydrogen; Cl-C6al kyl, for exanple

met hyl 'R° droSérhEl Ceafkyl, fBrerrﬁplé ﬁl@mﬁréﬂﬁlybr n E)HIE(L Mro@/; fully

i
partial | e
trifl uoofﬁﬁéi"ﬁgﬁ'or'g?%dgg’f(%]kr oorrnee etr'fﬁmro kyI for
exanpl giftigremeipyloygealylforaxamnpieerc PfOPV' )éﬂ'Q?UtY‘F ?_)’P'O@%(‘Hh?il e

20f | uor o, cy@bre@y@alkPE(CVOsalky NGB exarfi\e cyolbprapydtiedtyp

S b A e

-0 NFEYREhexyiRi R 9o -SQ:Rir oup - OR9; wherei n each R6
i s independently Cl-C6al kyl, for exarrpl e met hyl ,

et erentl?{)lﬂefened |9§tadc§é)ofw fpyks fully or partially :
| uorin kyl, for exanple 5 trifluoronethyl

250r di f I B oro’cycl oal kyl for exanpl e cycl opropyl,
cycl obuk¥ys hydegel, opeppymetivt; cycl ohexyl ; aryl, for
exanpl 633@51@6%5% or heteroaryl, for exanpl e pyridyl,
t hi enyl Qr fura pendent |y
I:? me eﬂ&l metﬁgxé/ OB§ L%Fﬂﬁ]e'thggﬁ |

ClCGIk or h- or iso-
10 pr op'§:|'s m¢tnxr'|e§hyb?th%r'§qpéﬂp?>gy ¢'f|'li9t9mei'?a>fyé>d°>em° ‘Ceal kyl ,
30f or exanple trifluoronethyl or difluoronethyl;

CYQlioab . Egs) CBIDLE, GYEh LR OR I is SHALEPHEY b2 and ™
Cy(l:s h?/drggén C,-Cealkyl, for example methyl, ethyl, or n- or iso-propyl; fully or partially
fluorinated C4-Cgalkyl, for example trifluoromethyl or difluoromethyl. Currently
breferred instances of A are -CH,-, -O-, or -S§(0),- whereinnis 0, 1 or 2,
35 ‘
B is a direct bond, or a divalent radical selected from -CHa-, -CH,CH,-, -CHR"-,

-CR'"'R"-, -CH,CHR"'- in either orientation, -CH,CR"'R'* in either orientation,

9



cycl ohexyl; cycl oal kyl - (C1- C6al kyl)-, for exanple
cycl opropyl net hyl, cycl opentyl net hyl ,
waeyarokaay| met hyl , cycl opropyl et hyl, cycl opent B¢ EGBR006/003644
cycl ohexyl ethyl; aryl, for exanple phenyl; or
heteroaryl, for exanple pyridyl, 15 thienyl or
f ur a[fﬁ(‘l‘CHﬁH hnrﬁﬁgér%ﬁ?e{\'?a}tloﬁ%nd (ﬁvJBﬁWa&geﬁ@of foqlul éhkﬁ(‘b

P? r opy S’/
pamhprslmzys Maef&ﬂutwa?érwoemv'ﬁ%%b y% cWhe'éBE‘anpl e

trifl uor'diset-ydikyiofor e)dmblelnmlhyrrethﬂ)dr n- ot isolpaaylidyily of partially
exanpl enuee(rfalee@r epam{y‘(fofy% ?Q%M&om&mbm@%wamwor20

cyclohexy g )-, tor exanple
Scycl oprPTeRE hy! | cyclopentylnethy
cycl oheR¥ismethighydr fullycgrcphmpliydipgflneieh mbthyldyrwlxmmwoemwwl
cyclohqﬁﬂhgygmmw|or a group -S02R6. Currently
preferred, i nstances -R5 are: 25 Rl is fluoro or
chl or o; p'ﬁzﬁ‘d?pﬁ"%yr@ éna” chloro or nmethyl; R3is
hydrogehm~9ﬂ—NH meﬁﬁ»kMmephymswh@@mmkyNQﬁ,
uﬂifluoronethoxy R5 is nethyl, ethyl, ethoxy,:
| SRR ey e R g %*”%aiai‘?* Atelne, |
an oxyaeeg@ﬁam%tmﬂ@ rpg a@‘rwmsaﬁb R*jad Rydr ogen, Cl1-Cgal kyl ,
for exanpl e nethyl, ethyl, or n- or iso- propyl fully

ycgir%ngié acup t&%‘%ﬂ@ﬁ h?gro%sog%a}e W&roxaﬁrﬁg acFiX hinate,

tr| uor uor onet Current referred
nﬂ‘&‘iﬁb@@teo?mﬂphaﬁ‘aé“'de@:Pr?“'fO”‘C@C'd 96’}”9’ O5¢ BiPHR of J&%'@ﬁéu nnis
0 A=O)NHBO.R° 3EEMNHE (=a)Rfi Cechiyipreieited are camgoungd @hrerein X is

r a(g c‘é%yﬁ@é%&%_{)ﬂ' Bitss, %ruis of%% oundsqmﬁgdla'those

" BRI BRI B Ha Rpahp e e Ao B s P s e
PCT¢ @B2808¢ GoB8vlid acid.CHR' CHR12- in either orientation,
ﬂﬁnd divalent radicals of formula -(CR11IR12) P Z wherein

V\hlef arf){lt %%E' gsd phtegﬂthé% ac1a Pﬁr € PIX 8u190hr|$:|' gyrgfgl ﬁréﬁyl I%?rtarﬁyl
or aolylghiagolyb dlsmb/byr lm'qamhrl Wsﬂrfusweﬁrwq'@ﬁ'kwf 1°U@ﬁainﬁ'ﬁt ed
Cl-i&raydfaduinoling in@xsnperezotiotiyl, baixediaxblily dihyarobenzofuranyl and
d' f %o%%glgﬁw hgfgl]oarylcfuseg cﬁ%%lkﬁ H‘Bloeg(ernple E&%y&éq%ﬁy‘] Mgter‘aéryl

rinat ed exan'p e
25t r ﬁyqe&@gtg@@pﬁ?kyl for example indolinyl, benzodlo inyl, benzodloxolyl

dihydrobenzofuranyl or isoindolonyl; or aryl-fused-cycloalkyl group such as
tetrahydronaphthyl and indanyl. Currently it is preferred that Y be optionally
substituted. Currently preferred examples of Y include:

4-fluorophenyl, 4-chlorophenyl, 4-methanesulfonylphenyl, 4-

30 ethanesulfonyiphenyl, 4-(morpholine-4-sulfonyl)phenyl, 4-(pyrrolidine-1-
carbonyl)phenyl, 2,4-difluorophenyl, 2,4-dichlorophenyl, 2-chloro-2-
fluorophenyl, 2-chloro-4-fluorophenyl, 2-chloro-4-methanesuifonylpheny, 2-
chloro-4-(pyrrolidine-1-carbonyl)phenyl 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; R? and R® are hydrogen; R* is methyl, ethyl, methoxy
or difluoromethoxy; R® is methyl, ethyl, ethoxy, isopropoxy, difluoromethoxy or cyano;
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or difluoromethyl; p is independently 1 or 2; and Zis

-0-, -NH, or -S(O, -, wherein nis an integer from
wW@2®;7/0367@3 Currently preferred i nstances of B aP€T/GBRHG/003644

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

to the ring carrying R, R2 and R3. X is a carboxylic

acipds .det @Z&|§O) 3\% &L@.éﬁ'ﬁ&&aé@ @Hg,hdém(@ng%@oéﬁ' d,

phos h|nate onat € ge 8
sumﬁﬂsfﬁin&heaﬂzwng%%taﬁed E?rthea””& Fﬁﬁ%‘ggqf H& (%r; I8 -COH; and Y .
C( #=3-INIdSRRIRGI04-cIBERIMEI(, % D) cREnesClionyleimnyly4-gthatesuifomibhanyk .
Comﬂumﬂa.nmgmf%hﬂpﬁgnm&; p?rr&ﬁ@iﬁ@%é{rbérﬁl)pﬁehﬁ zgroma&opr@hyn

cours

o iR B LR PR P B 5@&91@0{8&‘98@9 A4 an
es tnethangsutidnylplsenin\Pehhiotopbs @t rdlidinas 1 -gasbonylipheryl and2eshiotoed- -

C arcPéPc)beyic&erﬁdyd andharhacsutiadily hoceSialiidlsaRS NRIXRBY hydrates or
het er for exanple quinolinyl, pyridyl, thienyl,

f urgHsIeS R e &0l yl, thiazolyl, diazoiyl, or inidazolyl;
aryl - fusedlheterocycloalkyl; for exanple a
10t etgpadinedopatinddbithimhlch tHeilertion 8lconda@Bad MElld@thday bf the

be 0 o i n r{ .
PSR, LR R i Rl

t etSPEMS %ﬁ%1nolyl het eroaryl 25

fused heterocycloalkyl, for exanpl e indolinyl,

gg%$%%gyl benzodi oxol yl , dihydrobenzofuranyl dr ,t
|50|n or arél-fused cIoaIk such as
A A EEN T A co BRI ATIEn YE PP Lie T predare °°
pr eTFﬁHemzteptbraintayorm eptarouraiul iy thesrelimentiot dissdses@iich ent | y
pr LR R ﬁ%ﬁﬂi@blﬁaﬁlopf&%dl&q élﬁ,lﬁ dlsé]a'sésl #@Fe@ﬁ@@fb)élbove and .
nesu
et H’E&‘I’g %’"&ﬁnﬂ T)tﬁeﬂ'?rg'c aiwa(yr%'? | 'ﬁJ(;b %%ﬁ' U 1 onyI ) phenyl ,
4- (pyrrolidine-1- carbonyl)phenyl, 2,4-difluorophenyl,
202, 4wl B UnaErepEtEtnat the sgediio |d65fe0ev3l-forfdnyl parmphaesibnt will depend

2- %E{) 05 \9ar|§ty o* fgﬂérg P\QIS{HQJ the ?ctlwé of the inecmc compound employed,

anesu
c h |tesr qs_ezpoew?% ceRTH eI S G&HW? pHAsHnisiraljoq, route of
2- clainiisdatibn,ogte bidxutydncdndambinhtion 3bd the pevelity cfuhearartipular

gg%isﬁé{equeﬁmlt@%e&f o&ﬁﬂﬁ%@@veﬁs%d Rbqueh§ of QRY wu@gz
2R UPD b e PR PR TH  IERgR,
d| fdaucﬂommmﬂ/he WilGinithe ranse hyfrom @omﬂ 001 E‘QWU’{ 100 mg per
chﬂfk‘}bht Siaflara0 Bﬁénfm?ﬂmgﬁb alS(iBs0ng pek Ky, Wexample 0.1
-ZCS)S%J mg) gg'r F|>rg||-r/1 ?Bozr%x(\)/% 5) 90% AOnZtﬁé @ﬁelrg%d_ﬁgy’l th necgssary
M@H@age@rputame I|m|ts in some cases.
30
The compounds 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,
granules, lozenges, liquid or gel preparations, such as oral, topical, or sterile
35. parenteral solutions or suspensions. Tablets 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, sorbitol, tragacanth, or
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wherein the oxygen is attached to the ring carrying

R, RR and R3; Xis -CQ2H, and Y is 4-fluorophenyl,
wd2@hioas7aphenyl , 4- net hanesul f onyl phenyl , PCT/GB2006/003644

4-ethanesu|fony|pheny|,

4- (mor phol i ne-4-sul fonyl ) phenyl

4- gaw IQPAyLﬁIdBﬁe L|reré}{;&95}%{;&'%laa@ayéé,g?zmézedgt%wg{lgmenyI

2 @PHSB'?a(t)e 3°r?'i°lfglgk¥ﬁﬂee Wleﬁ'n@'uefﬁﬁ@rfar elggrgple magnesmm stearate,
e taira pastnly Eonglycohe aifiga; disintegrants for example potato starch, or

2- Qmeﬂéﬂe ﬁetﬁr@yégéﬂé étﬂh Q?sdd‘uﬁﬁé Rk PR Mbhet SRS be coated

d ph i
- o et el Kol Fled ™ Hiphapea ool
t h@mewatnonamaﬁwsctmlfmmwbmma auuedus\ehoily lsuspbresions,

Ih N\&itiohd @mb|§|or%0§W®% Bﬁéiustn@H g Be bﬂ%@e‘h@ed% atd%rodﬁéﬁm' es
erei

ITHC ut | cce
oo R AR S i R R DR S alsi ¢f ons
15 pregarptions ineh@atamm@m@nthnﬂ@d@m@wh assugbendingAdents: fehe
101 N\éRAMpleIHitS), é?@lﬁcrﬁétﬁw&llabﬁ glGaBddEgrup geRiah Afdrogenated edible

gniagsggrg@é fxﬁg Cﬁerﬂlg %F S?Mﬁlgield hH Qoré ﬁﬁ m%éo%?e%?&%c&&xnon
of agyrers \@hislen@bish a\aé'”ﬁ'léffeédibl@d’"%)d‘%%%m@e algpRf olli ncl ude

as tractinatddvostnti oil, cilpbdt@s gich aqiglyoane, srgpyiine gigcol, anethyl
br %B&f&ewe er¥£|9esl for éMaHale %th?ﬂ%@&{)ﬁﬁ Bﬂﬁréxt)@etnzdaté%rg&ﬁg' fic

dose or aey (g{gr I cu ﬁatl ent w1l depend

15y p BF%gndih fgsited copreniioat gy Ainpd ot colaH R 2R E- act ivity of
the specific conpound enpl oyed, the age, body weight,
g ERgr t%:cahﬁﬁl dafion 1§ 8% skifl it drugt rha(ﬁ)e ‘H‘fad@%i@'a%?eraﬁlt IbﬁUr‘a or

oIt A AnTe Ry aIT? JhE) Por B aTbt Bl o
di seryewiiongh W@@PWQ'W@MWW? art dmekmnlﬁ mécnP@V@ ptgndgrey
20f I @BaE Y tHarmitRsitiogsush bd thdBritdpPeigh&topdered by clinical -
trial, as is required in the pharmaceutical art. In
,general the daily dose range will lie within the
r argedieg may dsa b&ﬁefw'a@d 60 inhalgfiop.dor fKBRRIE AF03RY SpaY oF ¥y
b0(ibywdwb@@tosmﬂnhaleﬂﬂmfraéhvery)b)t istralefior() hergtive oorapondt is 50. Ny
re,lfé;ablyf n‘?trhe ?c?frﬁ@%:@rogar@cleﬁt ‘f’he]anane B@ﬁar&ﬂoy dan&y &9l e or

necessary

25t 0 ‘%95’@‘4%%’55’8@9 EM%‘?%I%‘J %fﬁegg ngI“P ﬁi“{ 'B'C’°H'S%‘8ﬂ§%°5 es. 30
Thaewmiipoeands cafiedouhhdinghiot éxemplaneeseirerdrives jst gpriserped
MaYiia&oni ra%ﬁ%%dprgﬁfably @Qﬁ@ Fﬂd)ﬁéﬁefnﬁ& riveimBtred B¥rosoi b €
Cgogfcipglfantr} &e \émdmmltsttratlng] 5f np crgnlz%’gg%vé %po&nd@ ErgrR %5 eg(%rﬁpl? or

mni's
of |qhalgqlogtcgpsu|@ggr5qneé§ry H?Wﬂe‘?eﬁvery Sg?tafﬁﬁl es I ozenges,
3d| quid or gel preparations, such as oral, topical, or

%ﬁa Lc%v &aﬁ ﬁ‘@? aLAle a%mnkg&aréarbgreﬂ{eraw.ﬁ BS Rl HaSium.

capsu or oral m nj st ratlon F}/
s %meaargt@e ﬁ?f&ee%vpamcsﬁfaﬁ%}%?d - RAeE" SRt i sHS endied

C onv dissbivedia thearlideliAevenmgenustiy, adjuvants such as a local anaesthetic,
preservative and buifering agents can be dissolved in-the vehicle.

U‘l

35
Other compounds may be combined with compounds of this invention of formula [i]
for the prevention and treatment of prostaglandin-mediated diseases. Thus the
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as binding agents, for exanple syrup, acacia, gelatin,
sorbitol, tragacanth, or 11 WD 2007/ 036743

weON/eB2e06/ 003644 pol yvi nyl - pyrrolidone; filPEr/eBR@6/003644
exanpl e | actose, sugar, maize-starch, cal cium
phosphate, sorbitol or glycine; tabletting |ubricant,
f or r&éﬁfmérﬁomgﬁg&nh‘&hﬁ\ﬁﬁ ﬁ&rﬁuaeeuﬁc@l é‘omp&‘iliob(seﬁ)mfé\%ﬂtﬁ\g

9t Srieatty Pé%&e@ﬁegbrss's%ﬁg?ctmnﬁ'anga@@ﬁfﬁ%e@%@h&ggﬂvg BRIP

| awf § bonsabifdat the inVérdion eftidrastis [Ihany oheoreeg @hkr iempewic di ng

t 0 &) @Q&bWePapK&ii@‘é@edtéToMoﬂ%haﬂ%h HePPE Rt domBbunds of
‘ Sp %rpalg%éwgm% %ut ar%dﬁggrhtgd %pﬂ L?o'rtyosg%%l%s %UCF 83 Iutucasgr?e form
s olcwtesmu@ or uvigsonidenr(), B2syirengreceptor agonists.rsgch agrsalmawdbe

Pr eBEL&H oPRmdtdld) xs)nm%&{e rﬁdamators&em%,bné latiko@fanavi t h
mater or ot

e T et ol o & e efe VS fere RS oo
s u orthlbsisrs supb pe Aty ouReht095; (Fantichoinergisapénis. BHoeismpls| |
l(ﬁy rn%@canm@hr@Mb) ré‘c@gcbﬂﬁn%%lstgéﬁﬁ QéSiQ)trSr){l!’nU@fomI@RQ)t in

Yt S9ENRL Bt BbE 1 Bltors, SIS AFLAATAS: o !

non-
aqathisiamyess; fel eégmrelm@hvefmavam'wd ﬁh*dbref@ﬂtomréagewmg J8uct asy
eX géipteBadie@EingQ ildratiding bietedR] @ Hantiossive abentd, bychas | v
est gﬁé?rfe o7 Sg(traﬁorél\a%@@{ Ao %?IG(HI(/Q Ebﬁk i r/‘ @Og lzyrﬁ'lmltors %cHeésh yl

al c or

15, FpBresnph SRR CbEOX BT ors SUgAS qolos o7 oisedyts O
c oniLanttantapadistd, buah @sithbsegpeseribedih Y(O97/08094 gahWVOI7/F2289; (11) -
t 0 pﬂA@ﬁlmhﬂﬂ&L bR Focpmﬁlﬁtokhﬁ)r é!ﬁl'nale aﬁthﬁ\l%%clw arQSod@d €

into a cream tion or ol nt nent
0| rFP?fb?ﬁReFB’Pﬁ%ﬂ”StqD&%? O@pd BV rﬁ%??‘%@‘"&@%@bﬂ'&m‘t'??é'eﬁﬁa‘ij‘
ar eas Eoloraly @ ltinhdattierds of roatrirurhetbliopoaseeiot exampieMMA12;t(H3) haman
2d oge%mléta@&nﬁg@ﬁ)g sReds {hesfesielé(gﬁéf il V\%%g@é?@égm()ks of
P SO o Y g b 3T Ak o5 i R ORE B Bl
exaﬁPppw%ard BR324 11 765(p5)a\Rb apipganisty sughcmihiope dsscrived s ol
I Nhab2os/42d98; (16) ot @br¥ olhem iR redep@funditie foRetampe
%&ﬁghfﬂst%é cchl géqeé@@ébm &@Qsmg Rrg} mgdgme%%&ﬂsa bGlngs-

25 ndqrcfféﬁ"ﬂ@ f%ﬁﬁt%{iﬁ J‘fd Pgﬁ%e bR @é&%orawwqﬁgt %{ﬁwromboxaf‘e A
m cahtagmmtah@ns aderto thal modylatediha tunciton,sach dsdPPé@Rragonésis out
using, for exanple, pressure-driven jet atom zers or
ul trasoni c atom ze referably usin o ,
pr JBEMERA el pe camouteLl B RIS e S TePs e
admbayibetvargediaphwip Hepend nranithecaifective flase otenap ibaredienif Gengyally,
3¢ Oran@xadiid Ree oficBdldlibbd @ad.capsul es or other "dry
powder" delivery systens. 30 The active ingredient nmay
al so be adm nistered parenterally in a sterile nedium
Methods of Synthesis

The present invention is also 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
W@ 7 oB@43 Advant ageousl y, adjuvants such as a POU/&B2006/003644
anaesthetic, preservative and buffering agents can be
di ssolved in the vehicle. 35 O her conpounds may be

CORRS B omofs has 6 QTRY ﬁﬂ%ﬂtﬁe Brgsénhlh\?enhcfhvc%ﬁ‘ bé &epa%d doUrdinY 8

[1] reventi on and treat

b AP Eh 0 Rl GRS B8 BT pRpropgt el
20@“ 08 BrNE RGTHIGRAH A6/ /0I08I6Y dpecific @seples. iMvveoreri yntilizing

al 9 &&e&ﬁw&%‘%a Jathnﬁwgéﬁgﬁy&arfea{ed ﬁ&gn Qshl bi Pisary &l in

t
Do ERn o prrara AT TP BT L B s RERGoagpec,
c orpieinn thegbmpdupds instated o the gkaniidasrad ot hpyevan t hegensived
rm a8 fd%lh@fhe Bﬁl?é@ﬂ@’eﬁﬁﬂ |§con§%&1 & thetehdal ﬁeteﬁﬁﬁrik@&@!fﬂwbﬁ

qﬁﬁt aée c%ﬁxls oh@‘e Br&gaa%tigﬁgft c%rm% %ndﬁ of:]Fe% pr%s tqu%% oIfhoée
. corsklll@orsﬂwe A Wi seadiguppiersigndithay kowa geriegions ot e P%‘é'@?ﬂsééd or
.1obuq>&>%s§sbﬂ@f the(i@lowihg Brepai&iRe proesaiRE 64n LRQEEY t6 bepars thede as
sal ne % Ql," indacaterol or fornoterol; (3) A
| edKOET1"ENe nodul ators, for exanple | eukotri ene -
ant agoni sts such as nnntelukast zaflrulast or

o g AR Y S s
ag S of fpigllad ortisnally sabsiitttedalkylpnecang R k/[é\) Xg \éﬁft?é?
15antdaf@n abdvs, iedyGbnvasieritly bé progaretbyliicapacti@] befvieen a compound

ph% m@a[g%agéaﬁ |9\a{lk |£P§ad kd?ﬂb.@ts;%éreg@umas

or CI I St am nes for ’
ex é‘?ﬁS‘Fsémg aFdepe F@V'?ﬂ Qg?%rﬁ%%( 'F ﬁﬂomr ReBR%br :
antragrenesitfaylog dhpicaly, tHeejkgbtion aghcting, is erted oiitdn the presence
| oroaa bake6r &amaétpeﬁsm c%fboaaﬁé) iH 1héd&&bM%o%&Mﬁl§ such

or%eolr m ‘%ﬁ“ftg rmag{?éL R g@%f ggé;% too%&y gﬂese v%o are pr:%? cedl

k etlrotpe ot that it niay)becoyenient fpreatsy eubing tra@mmat@g OB@Pré@élﬁﬁe 21
. ando firaf @&@¥ara;[1af ddihg a (O dikyidih@aeni [STiswhichunb ob&hdr biase

de§ {upﬁﬂleé ¢h éém%ﬁ/g%oq\% sa%gabwgozéc%rzlgoz )\?)éérpg?ﬂa) if rﬁfpngNF

o m«rs&ﬂa A cahow s danay b%mhenéf@* RERYC4HES EARoEERingRRo
25an chlkyihlingragere pitvhich itherain g@Liois plotasterias arcesiee For exaroie, ans

En k&r@l or tecfﬂb%y ésﬂe'?)' J@!sweam@érsta%ttﬁam m@e&e@{ Anqpéame@ %§t%n af or

' exa eutro
AT CE ot 8 Ao RB SRR SO B 0124,
vwzenmcus 8080 trervidsingd CBAOBRY 1 of the inyenigre(Selganilst s such
- as those described in EP1052264 and EP1241176 (15)
A2b ant agoni sts such as those described ip

W2002/12298,; (16) nodul ators of chenoki ng regcept or

funct r ex Vﬁmtoﬁllysuamea{l}mé) ts_qf ang CCRS;
(17)ge : h nodul ate the acti @ r
oH R B R Y
30 [2] 3] f1a] 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)
wagenss7ehat nodul ate Th2 function, such as PPRERI/GB2006/003644
agoni sts The weight ratio of the conmpound of the
invention to the' second active ingredient may be

Y 2o A0 Mol SRR LB AL B by Gretaciae
wi [PRtWERD %saéunop'nmt%@ém%t l415%PH1aH@s¢@rbvmécwR@§@lﬂf formula [5]
| N\Sahtmen). Tk redciian rm@eeaniedownédd ofii B @es@Be biarsuitable

pr td 13 WO
20%% ote, gr%aggﬁ &?ﬁ%g%glgiosg%ﬁc Bfid, #%lé@néé&#@%ﬂ i%r
MfNaaesplionic §pid Ggpaynds QWPmt”H\V‘é ARq fé}?f?;%"r'?‘”tféc'iﬂ}' éﬁé\?bé?d

acmoprelpar@ by &ndwmengiicdis.edur es of the fol  ow ng schemes
and exanples, using appropriate materials, = and are
further exenpljfied by the follow ng speC|f|c
exanpl es. Nbr ov§ izing the
descri bed mn é di eﬁgfiﬁe cont ai'n
ordi nary ski n5th t can reag (
addi ti onal cowpounds of 't he present ‘i on cl ai med
herein. The cgppounds il |justrated in thg exanples are
not, however, to be construed as formng the only
genus that is consi der ed %8°®M4% i nvention. The

loexanpl es further illustrate details for the

pr Q}%ﬁtbéﬂnw& &@hulb ne |ﬁ mnnng§n satoxt, &eu;p ERFH A0 bifl iR kRN

I T N Ay L SR A et Sab
t he&etbestdr oifpmylagitlap avhigh P& eepmserttseatwpe@pmll{ymrm@dwch es

pr %té@fryeantj BRI fol SALHDR WIR a.onmm@o@nethm (SdRERAE). RR
n‘aera’c r res
gr 6‘0%9 ‘OFe?d

o pestol 6 e et o Rt T R fdsele
an dbl R agproprigte Mepseiertivn siprawit ke @Qﬂré‘étol ohiai thesigsieed Cﬁ'ﬁwund
COMg KeRBtdrY oiemiiagn afed@iovayor irfag bé gragdréadpmi@bween a
c o@rﬂb’o‘&ﬁds a%f:oré rQJ t%o[ﬂ%o@pg tfbse g“tllte%mltﬁe a@tl Kyl ating

ere group represents a ,
SU|tabIe IeaV|ng group (for exanple, chloro, brono, or
met hanesul f onyj' oxy) . Tyglcally, the al gyl ati on
reaction i ¢ iNgd out the presenck fof =a base
(for exanple taSSI Bm gargonatey i n i lpert sol vent
(for exanpl™, RO ‘acetong?or N, N-di & Ayl or fani de) .
W 1" be unden@?ood by those who are practicéd in the
art that it nd§ be convenilent to carry But the
transformation of internediate [2] to final conpound
[1 a] using a form aIk&Iating agent [3] in which
one or other of f ionalities on either

conponent i S SUi t; fected. For exanple, if group
X B Ay
[1a] B = O-(optionally substituted)alkylene
20 R4 = 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
waobdociddThe acid group is protected as an est erPCT/6B2006/003644
exanple, an ethyl or tert-butyl ester). It is to be
understood that if the reaction is carried out on a

gre@%rﬁ@uﬁcfgfff&‘hm? ) may ilfél/;ﬁr%a'kdagroﬂ@@ﬂbouhadof aj’r’r{]@..ﬁ)p,[ l@ﬁ riate
ect).on W e O e
o Br TR Tttt ofifmule Sl Efle ?’b%ﬁ?ﬁﬁ%@ﬁ% 0. R

R dgreribed povREr (RE preprBtion-of ¢ampoyndp of fermaiall

from compounds

- subsbrinidiBBcatkylene) , x 3/ / ARBA | OHR4 Y x-BR
5Y 30 [2] [3] (1 a] B=O(optionally
substi tut ed) al kyl ene Schene 1 14 WO 2007/036743

PCT/ GB2906/ 003644 | nternedi ate compoundsfof fornul a

ed by tHE Y on

Comyyeni ent | be prepar
bet vveen ani mﬁﬁ%ﬂﬁa¥¥|5“"%‘>‘@°“}a@?“m a17]

1, 3-®i c@ir Bbnyl conmpound of fornmula [5] ( cHEne 2).

The reaftion may be carried out neat or ¥n the

presencel of a suitabl esdehydr at i P ZRfestpraly sdefigtpralyigne

pol yphosphoric acid, p-temepesul fonic acid or 5

met hanesul foni ¢ aci d. Conpounds of fornula [4] and [5]

are comrercially available or prepared by known

e tCompaunddvf fd@n@a Ra] in Raich R is yEAORBIrAUIORICES diflopronfeffioxy, 5]
10[Ri thay %&@ﬁ@bé&e&@éﬁ%mﬂ&me&até ecyrﬁcbhms[oifoaﬂula mjekhe h

IS an, al kox roup, such. as, di y
e TEDRRPTES St BLPe I of P b8l ARk ron ™
anichimpraindsfof fopnuluRH SpBMed hendsgoperunts! 88yigaldiony or nul a

[ 7]compdanddti hmiPs! @piceRant s an appropriate al kyl group
(such as nethyl and ethyl), followed by al kylation-
" with chlorodifluoronethane (Schenme 3), It i

15

20

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

Intermediate compounds of formula [10] may be prepared from reaction of
aminophenols of formula [4] with B-ketothioesters of formula [9] in the presence of
silver triflucroacetate. Compounds of formula [4] and [9] are commerciaily available

or prepared by known methods.
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15 to be understood that if the reaction is carried
out on a protected formof internediate [6] an

wappropiTeat e deprotection step will be requir ePICT/GB2006/003644

obtain the desired conpound [1 a]. Ketoesters of
formula [7] are known or may be prepared from known
conpounds aqqeordl ng to nethods known to thos/e skill ed

in the art. Rl 2z xItll: H2P2(3 ~y+ R5 OYEA R3
x'B B X 0 1 [71nf%%jl KB R4 Y
[1 a] B+ ptional | substitut eQa |,éne® 20 R4 =
OCHF2 Schem®H3 15 WO 2007/ 036743 PCT/xeB2006/ 003644 .
Conpound of #ornul a [6] gmay be prepared ol OM
conpounds-of forrmula [4] by treat ment with an o

al kyl ating agent ef formula [3] (S heme 4), using

met hods descr K for the& i on of
conpounds—of for 1 a]—f"rorlik| s of formula
[2] (Scheme 1)% 51 o R NH2LH I+

LG ((optlonal iy sdbstitlted)al kyl®ne), x R3 H OH X~' B
[4] [3] [6] B = Ofbptional W*}/Bﬁﬁfgayta'lytumu@dfykmnkyl ene ‘
Schenme 4 Conpounds. of fornula [ in which R5 is an
al koxy group, such as di fdcuanasret hoxy, 10 may

conveniently be prepared frominternedi ate conpounds

of formul
Compounds of[the lrlven’uon oigformula [1b], wherein R™5, A and Y are as defined

5  above, may be prepared by the reaction between an intermediate compound of
formula [12], in which gfoup T represents a chloro, bromo, or iodo atom,‘ or a trifluoro-
methanesulfonyloxy group, and 1-(tert-butyldimethyisilyloxy)-1-methoxyethane
(Scheme 6). The reaction may conveniently be carried out in the presence of a
suitable catalyst (for example a palladium compound) and a base, such as sodium

10  acetate. ‘

N
~ /
R A
l
T R Y
[12]
Scheme 6

15 Intermediates of formula [12], in which T is trifluoromethanesulfonyloxy, may be
prépared from the reaction of intermediates of formula [2] with N-phenyl-
trifluoromethanesulfonimide 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, compounds of the invention of formula [1c], in which group A represents a
sulfonyl group, may conveniently be prepared 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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met hods descri bed above for the preparation of
conpounds of fornmula [1 a] from conpounds of fornula

wQ 2§o708uhemre 1) and conpounds of forrmula [1 a] PET/GBR006/003644
conmpounds of fornula [8] (Schene 3). 15 Conpounds of
formula [11] may conveniently be prepared from

C O%%&‘C@ldgfnﬂ a&e?m{ Mlh & FIO{lag%'um E—ngyn% E'lfagJ]é ﬁg%r at I ng

carr|e sence
agéﬁ'?iompFr8¥yb@%8'ﬁﬁ?'%°’r?éleh‘ﬁ?ﬁ'é‘§‘ﬁww ?3@958‘?"85 or

p-tol uenesul fonic acid. Internedi ate conpounds: of
formula [10] may he prepared from reac,@ion of 20
am nophenol s ofz_f i
formula [9] int
trifluoroacet ate. 7 Uil
commer ci al |y avajlsabke v or prepared hys krann et hods.
16 WO 2007/036743 PCT/ GB2006/ 003644 R OO"' "Y R 2
NHz 4 11 |{fa§=Sgptopalvryggiuicdgglny v g R3 H Qi@ OH OH [ 4]
[92 [10 RIR RZE HORZ NRS> R31 / / O- RaRI
OHRYXiBRA Y [1i ] [1 a] B = Qoptlonally

substi t ut ed) al kyl ene ‘OCHF2 Schene 5 Corrpounds of

the invention of. fornu wher ei n ! and Y
ar d" ALMRREKHRAE: C%"%B'&R?Q?fmhﬁ!f‘%@ '%W@ﬂh?“é‘&’m epﬁ?&"‘”
r edwdriogan ataet messsenenientiytbe prepatpdibiethe erwtiemel cofipoufidsofrul a
[ 133>rmu|arp1 B mchq;my rms Bprews%smgﬁo@ s@Jm éa,rcmorow BY5Re. TRE
ld graﬂg?r C{n r%adtcorrvanuﬁ]éjyﬁ chte{/g%lt be‘a (@ n WQh er} ﬁgouD’
( Sd?'ﬁ?ﬁ%ce@j a SUFH'@G pasaist p %aﬁaa}la@wnwnp@ﬁitmyarb@ carried

out in the presence of a suitable catalyst (for

exanpl e a pal | adi um conpound) and a base, such as
 socxamplen acet at e.

15  The invention will now be described with reference to the following examples. It will
be appreciated that the invention is described by way of example only and
modification of detail may be made without departing from the scope of the invention.

*H NMR spectra were recorded at ambient temperature using a Varian Unity Inova
20 - (400MHz) 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 singlet, s = singlet, d = doublet, dd‘ = double doublet, t
- =triplet, q = quartet, m = muliiplet.

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

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

with positive ion electroépray and single wavelength UV 254 nm detection using a
30  Higgins Clipeus C18 5 pm 100 x 3.0 mm column and a 2 mL / minute flow rate. The
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R :x;: HORAY TRA YO [12] [1 b] Schene 6 15
Internmedi ates of formula, [12], in which T is

wao eio7losond et hanesul f onyl oxy, may be prepar edP€T/OBRGE0GA03644
reaction of intermediates of fornmula [2] wth
N- phenyl - trifluoromethanesul fonimde in the presence

exraﬁl?@gn %*»%WOS g“/’&&é@o*&%ﬁé‘é bonahe e qoid (%oh)%tl Ay altfs

racti c ed
c orﬁﬁfﬁﬁﬁfg"ed’P"t?'ﬁ'ég FOA TS ﬁ?'vr%agﬁ ms tfﬁﬁ'@baw@a fqygred by
t r ansdientpto Hrsolwént Atahe 95 % coiprnuB deer 0k nbhi a4 minuesitThen.

FOFinal %@myﬁem%m&im&arﬂﬁorﬁhﬁhér@%ﬁmé@n of formula
[1c], in which group A represents a sulfonyl group,

may conveniently be prepared by the oxidation of .
c oivsthac Boexpdrintehts wererpedortnedon aiflicfopvasa iPlatfofnl L@peckameigii ch’
gr Ut p Rt ERIRS |9§|oﬁgl§$ilg%§éé%el£d q[@ﬂlﬂodél/ﬂnta{ﬁdéieolﬂn Whga
i si.n

b e aRe ey %ﬁﬁ%gﬁ/m{“ (fldylthe

c h Isoivanpeysiemyee AS i solvert Agndp "/@P ent Byigrithe ficgh B@R miwiedli si n g
1oag @dbwed by Rhradibnt Up2o HodRBIvERR ANndR85 %B&vaﬁ't B3vdr the ntxt80 X' 'B.

sub uﬁ?uﬁéd% g?(\'el[ﬂ}s teF Waf %Aé %%téal n L}% Otﬁg&muée)?aﬁpl e,

conpounds of forrrul a[l1Db], in wiich group RS
I e Miceené &mrnméhysjm@g&lﬂneatoomsumy PeetnabChcatitry mitie

pr %gﬂﬁe%\%ﬁm whlgﬁugegg%‘éélb %d@lfes&lgﬁp% r&g«?anﬁg fleldftLSH' rﬁulgo@n <£f

represents roup such as
15c hl"‘(BlCB gige reBrP@fﬁ?"'ty‘FﬁécTHO't Teawgwawf%érpméﬂ -2 ;P Gah bo
Conviesved phd yredsareachipay etbdpyarrbedeschedoTwanypds ohyiaa@gen i n

th%vanga@f%ﬁm@%roeéssa éybbmaﬂd%tsw@t such as
pa adl um supporte on carbon. Exanples 15 The

invention will now be described with reference to the
f olHevassermpaseqasnaadive HRUC marifidations were carried out using Genesis 7

20  micron C-18 bonded silica stationary phase in columns 10 cm in length and 2 cm
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 lybphilised, to give the final product.

Example 1: [8-chloro-3-(4-chlorobenzyl)-4-methoxy-2-methylquinolin-5-
yloxylacetic acid |
30
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be appreciated that the invention is described by way

of exanple only and nodification of detail may be
wora@a/0sd7ahout departing fromthe scope of the PCT/GB2006/003644

invention. 1H NWVR spectra were recorded at anbi ent

tenperature using a Vari.an Unity [nova 20 (400MHz)

spectroneter with a triple resonance 5 nn1probe

spectroneter, mcal shifts are expresse

PSRRI 1 RO TR P e SRR 4ohe

abbreV|at|ons have been used: br s = broad singlet, s

I§°l rlﬂlgttu%tof 3-Bmirio-4 kBl enol ¢l5 ) ﬂ@l-{ﬁ%%bgﬁglslh Bkobulyric acid
SSpee@\ Hﬂ%@r@g) ?L%nee&%k?q'cr?gwt@g?)d”ﬁﬁé‘?aé?“#i‘qﬁéo et 8t i on

t i midogentor 1@beweiThe mikturansgssoplethlo reger tempresatfirg ankide (BSidvgy
t hent&@ieh @ rﬂghamemﬂ & cyRAIIRH frét b@XPEbI 1B Ba MeRjee

\F/)metrﬂg‘?‘/r W‘{'Pcatéon by ﬁ&rerﬁ'é %?Sf%a@ r gf'l)p rnnmsdl%%;r%s G54 rl%ne}n&thre iof

UV efinlecaipie@ad delqremethpap Ryl 11 03)@ VW'@@lgﬁ‘@ t@P Pwy,n@f@ 5
1PMysRA s8iid30.87 gm col um and a 2 nL / ninute flow rate.

The 18 WD 2007/ 036743 PCT/ GB2006/ 003644 | n| tial

sol vent systemwas 95 % water_ containing 0.1 % formc

aci 't NVEUPYERIENp 2&A & 8HRE- %‘b@t%ﬂq@tqou(ﬂe'—c%ﬁw'ﬂ%\ﬂH} AgoB34 %

fOf(ﬂil 4H)pceoda,(sod.arA tiHP) 1.6, ﬂ-hemfgor(gsuH)m nute foll owed

% M 95 % sol vent B
ovel\flst%ﬁ 992“‘5&'502%213%9 NELH %le .‘3,151 éA?éso vent system
13nas hel d constant for a further 2 mnutes. 5 Method B:
ex reegaratiort StbwelB-ehlpesH(érinerdoanayl)eR-Métioyl-é1oes b4-Bhetrdooinpintse

sp%y%gcrdm vt fiidposi tive and negative ion
el ectrospray ang ELS / Diode array detection using a

Phenonenex Luna C18(2) 30 x 4.6 mmcolum and a 2 nL /
m rAugobtiér] @ Brehlarod:(4-Fhierobesaivaehydroxy S metivivibiunglingd-ang (et
20A nglﬁh te’ira?( phrierio i) §vas fidshed ith hisrbgdd . aR@cdbicatd @6 °d.B 1.0

foll M 331\%0% ysoéa ung{) a@’lmel{ht tsﬁjyﬁant‘l Qe |§ tet@ @% #ﬁ%t(f‘l e‘nﬁFQasg%lde{?

sol'véen over
sy g e vgsyltinganiguiediagpesiie O f%@veéﬂ hyF-TRe Mixiyresasereied fes30
M eca\my &)IL&MrID@‘rbrdméalc wed @etiyd bsteré0i2@g)tin tagahgdyofaran (1.0

Pe rm°119 EMShd rgsﬁﬂb reﬁ“&f’n@&ﬁ)’ §O¢r{e Z%ermlle%oer%%uc’rs

e resonat or an 9b(%/nam C bj V%h nﬁh
250f ai‘%“\‘ﬁh FtE'ﬁd gl v epeprysU sy (e 'B'ﬁ‘ﬂred’Y?ﬁtd g with 1.0
Tergueecas bydeshlbriceid 40d 2F8ctE withreihyeacetale lan@ihe domiimed

pr ExBatiBRrOlasHEY it sgﬂraké@raq&‘e%ﬂs Qﬁluh%r&%IUWMnH }hﬁﬁfs of

2 oried oSy Ee, ik st uBl BEFR0 B gl dsdlle 270
puranfl pertiedtions thﬁéﬁ%dt@@v polwen hramatpgranky WaEHies g€, efutingpgith a
307 Ghilre Gf i) ReReeshd SichibroMetRirRt(i:091@ny:1 pljnas@ne) gavea@tielnms

10 c%m)&md a?Q&Inb Oqg‘a 2 cm
MS: ESI (+ve) (Method B): 406 (M+H)*, Retention time 3.1 min.

35 Preparation 1c: [8-chloro—3-(4-chlorobenzyl)-4-methoxy-2-methquuinolin-5-
yloxylacetic acid methyl ester
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internal dianmeter. The nobil e phase used was m xtures
of acetonitrile and water (both buffered with 0.1 %
wQ 2007086783 uor oacetic acid) with a flow rate of PADGBR006/003644
per mnute and typical gradients of 40 to 90 %
organic nodifier ranped up over 30 to 40 mnutes.

Fr. i t aini edulr ed orodu ' t=l fi ed
SSRGS 0 Mg o i
f r ALWlsaticasidmatyl 45ipr O3 gbicdemehane she TiieN-Nenai ni ng
aqurettylidrhaitie @ rly apdpdtdssied carbanati (9.84 §)heref stimad at room -
pr 1 ; ; : i ‘
Pat L""Fué%%@ﬁl or obenz W?;);"ﬁt-e?r{'e“tthhvéaier-aﬂq oehvl Ui nl
n- BCetge aRd e canbingd extipgis %% shed witfy sat feﬁﬂa°ef°”8§ '
20@AH0B6EFY RN RAT dEB2G:0 61a0R3iBM AuliaRy. Emesoleitens temayed under -
. cptieteg sl DURARABEING espushi toptl vholaNthy S e
(2581 fins D et G s S bR R R R oyt
estvelnmé)gate i} cenmubundrsenm, @05 d. f oni ¢ acid (0.3 g) was
joheated at 160 C under nitrogen for 10 hours. The |

NS R R R RGP RS TRER DB coa from

butan-1 -ol to afford a beige powder. Purification by

C Ol rysparagéi RINBichIgio BB YhiErBbehizl) Craetiexy-2-nedtHylqlinginsé t h a

m x .ethyl acetate and dichl oronmethane (0:1 to

1 dFog@%\?{g({aﬁﬁe) gave title compound as a 10 yellow
1550lid, 0.77 g. 1H NVR (DMBO-d6): 8 2.50 (s, 3H), 3.90

('s,A idikijire 06[8@BlooeB-(4-dhlaroldnByl)Hzmettoxip;methy@Oindlin-B3Gloxyflanetic -

AH),ei 5g)3 'sattrate ws lithi id®0
H)amg ?rrﬁ)ﬁgl e@glj (0:2)59 Q) mgihé'r%b (i%/étnhwo’d téﬂ%.t Q%gt&e% A lith LH) hydljaél dd

(s, L H. M: ESI (+yve WVi-H) +

o el Mg hsliswiad o g o 15 s
[ 8-Toh metherdBwiskembiied pasigeredyde) prRsavest dng thepHokibe tesidueli hydr

200 ]9 Lé'gﬂé%lﬁd 819y é%'agaﬁﬁé%]@ﬁﬁb ig/l%qé?&iiug hfﬂ&lﬁhwic Rl Rifidtéhadyut i on
of 8-chloro-3-(4-c¢ obenzyl ).- 5- XY= 2~ =
gl et S B Al b
L )walgs €01% W$A &t pigerric mpdifiepgare Hih aorergndas arvsliawsgliqed-080
1.@ Msolution of sodiumbis(trimethylsilyl)amde in
tetrahydrofuran (1.7 nL) was added

9]

25  'H NMR (DMSO-d6): § 2.55 (s, 3H), 3.80 (s, 3H), 4.20 (s, 2H), 4.90 (s, 2H), 6.90 (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: ESI (+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-yloxylacetic
acid
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and the resulting m xture warned to 0 C over 1 hour.
The m xture was cooled to -30 C and a sol uti on of

whe@nmoacoet i ¢ aci d nethyl ester (0.26 g) in PCT/GB2006/003644

tetrahydrofuran (1.0 nlL) was added and the resulting
m xture warnmed to room tenperature over 2 hours 25 and
then stirred at this tenpgrature for 3 days. The
m xture was diluted with I.OyM aqueous hydrochloric
i | Hyl Jacet at e and t he combi ned
at ed aqueous sodi um
i ¢d over nmagnesi um
sul fate. The sol vent wa under reduced
pressure ~and purificat#eg, of ™€ residue by colum
chromat ogr aphy on silica gel, efuting with a 30
m xture of ethyl acetate and di chI oronet hane (1:19 to
19:1 by volunme) gave title conmpound as a gum 0.13 g.
I\/B Prépatati¢niaseB-chivit h@dhiBlobendDR,4-bithbthytquirkset- e—wbxw}al@ettclaniﬂ
Jm Mestep® Preparation 1c:
418 oro 3- (4-chl orobenzyl) - 4- met hoxy- 2- met hyl qui nol i
5- yloxy]acetic acid nmethyl ester 20 WD 2007/ 036743
PCH 1G82068-01036-3844-chlorphenrtyl2a-dirfiethylquinolin-5-ol (0.23 g), N,N-

E)guolqﬁun@rf&mémﬁélzawngr SRRBGNH karb%a{éq& m/i yafta B¥Rodeett- ddiahy dr -
o B 95 78 M Sied g TR 15 Mo o
andvag genesiatechunder rroneed @reg@ireland gle rm diyigcywilg Gthaltacw@t@m

14 e{'ﬂﬁ@fh%tnuit@reiv\ﬁﬁ w%éﬁg@@h’rfﬁturaﬂ&qfﬂo&& soaRinVéhrigd doliti@thngd t h
wat,.er n extract.e

then rl%dj ove{ m%[ggfesnum sul atehl'h% Q%Ant \?@(\5%&%3\%& gn%p%dﬁclag eous

conbi ne
sodresire anl Rh’f'i'cé@"s?if)the f qSGPP U TQIUEIP P EMBoERPHAR ﬁ'k‘é‘@l 98hm
© suldisih@with Beixtielof el asstse dnéisyiobekatia tier by volasie)ogade title
'precgﬁwugdzmq purification of the residue by colum
chrorratography on silica gel, eluting with a m xture
1bf ethyl acetate and dichl oronethane (1:19 to 19:1 by
vol HmpR (GaCs): § 2rb 6, SnpesumdHAS.24 (g ai), 4.05 B58H)ge.601(0, VS

ESls éﬁy% éb?{dhpdaﬁ)dz AR, oML 5 IREbANY 5O, § L BB +Y; O

Prepar at i on
[8-21':":)7I or 0- 3- (4-chl orobenzyl ) - 4- net hoxy- 2- met hyl qui nol i
n- BUS: B0k Ye) ddahdddB): A0 (MAD", Retentivn time4.dimin.

2({ 8-chl oro-3-(4-chl or obenzyl ) - 4- met hoxy- 2- met hyl qui nol i

" A B b 2B Dl SRS PR s
solution (0.25 m_) and wat er (04m_) was stirred at :
I 0 QRoluBEHIsE [SBdhibirB3-{4adhloldberd¥PIV2 8-dimethylquinolin-5-yloxylacetic acid

. methyl ester (0.11 g), acetonitrile (2.0 mL) and 4.0 M aqueous 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 adjusted to ~5 by the
addition of saturated aqueous sodium dihydrogenphosphate solution. The resulting
mixture was extracted with ethyl acetate and the combined extracts dried over
magnesium sulfate and concentrated under reduced pressure. Purification of the
30 residue by column chromatography on-a flash NH; cariridge, eluting with methanol
and then 2.0 M ammonia in methanol, gave title compound, 0.10 g.
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The net hanol was renoved under reduced pressure and

the pH of the residue 20 adjusted to 1 by the addition
w@2001/087M aqueous hydrochl oric acid. Purifi catPCIGBY006/003644

preparative reverse-phase HPLC using a gradi ent over

30 m nutes of acetonitrile in water (20 %to 80 % of

organi c nDd|f|er) gave title conpound as a yell ow

sol,id, O 25
5 Vo 0988 ofl s 350 L A Bk RS, 733, 555 b ey
8. 6= &2 Hz, 1HJKIF,00 Td, 15 8(alHz, 2H) 785 &, biz,8.62148), 2H)7 789 (d, d = 83 Hz,
8 q ,2H), 7.80(d, J=8.6Hz, 1H). MsS: ESI (+ve) (N@thod
MS: ESI
£) 065 Lo et S5 00 I Rt T S 555
30 NEx &8pl+ee) Method B): 390 (M+H)*, Retention time 3.5 min. ' ;
[ 8- chloro 3-(4-chl orobenzyl) -2, 4- di met hyl qui nol i n-5-yl-
O aelels? @(i'gplgrﬁgm"\?g R AT S S
[8 chl oro- 3- (4-chl orobenzyl ) -2, 4- di net hyl qui nol i n-5-yl
oxy]acetic acid neth 2 A m xture of :
8- chl or o- 3- (4-chl or obeny 4-di met hyl qui nol i n-5-0
(0.23 g), N, N- dinethyl g (5.0 nL), potassium
etic acid nethyl ester
(0.075 nL) vvas stirred E: rrperaturefor 17 .
hours. The mixture was®concent¥ated under reduced
jpressure and the residue diluted with ethyl. acetate 10
and this m xture was washed wi th saturated aqueous
sodium chl oride solution and then dried over
madiiensiation 3ud-paine5-mpthwivkesiovent was renoved under
reduced pressure and purification of the residue by

O 4 Yy SABR AR I0N Lo b b BnfiShum Bt B Mol

mi Xture o acet a
10l Wereand @'amemw bydepxide grHBLird, % o vaier) erepsaledin ﬂwb and
( CIEhidy at 180 Z& 18151 7(heyrs Jite mixdur8 vad ®pledid)roondtie@beréisre aBthe

4. 7r§su(tiﬁg pr&TBitate@ol@gteé gy filh]atign. Crystallisation from water gave title
compound, 1.7 g.

20 "M NMR (DMSO-d6): § 2.05 (s, 3H), 4.75 (br s, 2H), 5.75-5.80 (m, 3H), 8.70 (s, 1H).
Preparation 3b: 3-(4-chlorobenzyl)-5-hydroxy-4,7-dimethyl-1H-quinolin-2-one

A mixture of 3-amino-5-methylphenol (0.25 g) and 2-(4-chlorobenzyl)-3-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 off-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, br s), 11.50 (1H, br

s).

MS: ESI (+ve) (Method B): 314 (M+H)*, Retention time 3.14 min. -
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8.6 Hz, 1H),6.95(d, J=8. 6Hz,
1H), 7. 20(d, J=8. 3Hz, 2H), 7. 65(d, J=8. 3Hz, 2H). Ms: ESI

w@ 200e)3¢7het hod B): 404. (M+H) +, Retention ti me BCLGBRVS/003644

20 Preparation 2b:
[ 8-chl oro-3- (4-chl orobenzyl ) - 2, 4- di net hyl qui nol i n-5-vyl
oxy] acetl c acid A sol uti on of

b t hyl i n-5-yl
At R e T
( 2.1GR-¢gihydyoquinelin: W)eatﬂraqueous l'i thi um hydroxi de 25 “
solution (2.0 nL) was stirred at roomtenperature for

nitr lLe. wa er, redu
Br b DR PR BB AP R THotBiE S Sy
t hepherydidflupiomathayfesdigriidafletd hapatastium eagepingtan(1.85 g) and
di hytebhggsinah FSRhigas Beatddbl Mitrowkieira@aish ki 129 °C 3t ¥4 ur e

Wa S ﬁtﬁ%g ‘?ﬁ:t rﬁu%&ﬂv&as fll%%&%lnd f%S ﬁl‘rg‘lg gor]%Prqra ela %néée? FE%J&S d

extrac
c orREsHYre ftuaisatipnpbihe f%‘@%‘é’c?obmé skrgmalograriy o piticgoplopiutiyg
10 hewitB @ nfiggre dUghybDatetatl addmiciidrorastadne gr: 2500 ¥:5 @0 vaurhd) gafe tuNHZ

cardhbaPg as & SR8 sWalds get hanol  and then 2.0 M

amoni a 1 n net noI gave title conpound, 0.10 g. 22
WO 2007/ 036743 PCT/ GB2006/ 003644 i H NMVR (DMSO-d6) : 8

2. Hgﬁe NMR <DMS)0 d6R 38510 (3H, sI3EHQ (sABHR5H. (5ls, 2BiIB,954m, 715i), (7515-
2
7szofim ‘;& ')d30(1]n H4) 120 (5 1H). " 5.6Hz, 2H), 7. 65
158 sk bt S e B B 18 210
( MtH) +, Retentlontlme 11.0 m n, MS: ESI (+ve)
( Wr&i&%h&) 3d: BYQ-chidibahy)-a3ediRahyi Qf&xcg ¥ BRihRir&yulRbiM-5-yljacetic .

[3- %@”ﬁ%’ly oF8benzyl ) - 2- et hoxy- 4, 7- di met hyl qui nol i n-5-yl
]acetic acid N O/ HO O 10 ci Preparation 3a:
203 AFnRQreDof ff&nﬁd?@fﬂx%ﬁéwlfome albit 8i(a+etor6denayt) At didthyl-2-oxo-1,2-

eonEsaBshsi 9l 0%y e ATBRLHMADLR 5l lon,

% iIMHVREEP FORIRS K- @blb@(ﬂ"bﬁwy'éiemﬂfiﬁO%aa"awé&foéﬁ et ¢

f orbisidiphemyhespinbhierretend (Y (6.0Wgsin i\Gliwekhylformaadne (15.0 mL)

t erm@ hadiét 15 rdtedyB ﬁradlﬁi%ﬁlé {doRg fo?ﬁ@mneﬂeg Fhembatd st ed

llgl \Hl%tellhy[;acatge wasﬁecJ wit asatlu%ped aagerguél\aarﬁrﬁgnlugnaé{w%mtjel the
solu’uon water and saturated aqueous sodium chioride 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
mixture of ethyl acetate and dichloromethane (0:1 to 1:3 by volume) gave title
30 ‘ compound as a pale orange oil, 1.75 g.

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

35  MS: ESI (+ve) (Method B): 370 (M+H)*, Retention time 3.4 min.
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20 "H NWR (DVMSO-d6): 5 2.05(s, 3H), 4.75 (br s, 2H),

5.75-5.80 (m 3H), 8.70 (s, 1 H. Preparation 3b:
w@2(04/084THdr obenzyl ) - 5- hydr oxy- 4, 7-di met hyl -1 PCT/GB2006/003644

H qui nol i n-2-one A m xture of 3-am no-5-nethyl phenol

(0.25 g) and 2-(4- chlorobenzyl) 3-oxobutyric 25 acid

et rﬂ’Yépar%ﬁc;neofe §g4 ﬁ-ﬁor&)en %@ﬂdlﬁ{eth%égno% wﬁja%étlc acid

nitro ours m xture was cooled to room
t ef5 'aGFFe and the reS|duetr|turated wi t h et hanol -
to afford the title conmpound as an off-white solid,

O %lﬁure oHBM@I&@Mﬁ%DQ@)dIme%y@ -35d- (@dlh@l"&qum&nQEyI]éo‘étlc '
57 id Enﬁ‘%yl egter‘ (3 OEB grognoﬂg rgern}zératp %_?SSIHm cér@ma@%& Igl)z
10.N@difngthidfornamids) (10 L) V% heated-at 4Q)rC fOS)7 hons: T"ESI'X“(ferW@% ‘
( MefiagtvilR)ethy |%1;é1ta1(e %&'U/é'sheﬁﬁfh%tdr e daturledhqddbulbddium 23

007/ 36743 2006/
tr| PSS nteof]ﬁ r%ﬁver% g ggé%ulfa%’ ?Ipeago%rjlt%s %ﬁmved

3- (undeg rﬂdgcfeg peeRsuye §m@urﬁm@t|0ﬁ@tth%,qeslgued;)y(golumn chromatography on
10%, 2ilieH d?ely difgwitA @Inimur5owthy%bte12 agd ?pﬂﬁrm?]eﬂ:wi @1to1:5by
- (4- - 5- 0X¥a &4, 7-di met hyl -
it QAR AR By S s 6
phenyl trifl uoronet hanesul fonimde (1.75 g), potassium
ﬁarﬂbw/m ©MSD-dBy 5g).25and = T.etHz i) d2.8H (sr 2, 2?’0 G, 8i) 3.0@6,
e VE i t I
i eer R AT A LS P Rl AR BT g s e
1% ozt r at0de Jmﬁz“é‘?'z P@Uu@éﬁ’ Wressure. Purification of

t havug: Sl (e (Ndsthod @):LBas (M) ‘O Reterdigm trpdh4/7 oim. si | | ca gel,
eluting 10 with a m xture of ethyl acetate and

di chl orgnet hane (1:25 : 5 vol une) . titl

el e e S R e L

(DVBO-d6): 8 2.40 (3H, s), 2.60 (s, 3H), 4.15 (s, 2H),
200 Dsolufidn &[Sf(blchlgroﬂe%lzylﬁz ARox(-A)7-dfhkdkhylqdinalid-5(yTacefld-Hcid rdsthyD

(s, estE? (|D 1& g)l, Nﬁharﬁ)ﬁ% O(ml_:ies)a‘g aq/%tagg%u@tmgﬁ ﬁ)ﬁdrc‘ng '§Q>Iutlon (0.20

Reten
[3 Wua@qw&ﬁf&‘b‘éﬁhwafﬁﬂ"eﬂ aaf»chﬁtfmﬂ hors ghhg methench Was/amesdi n
ol iunddd replidecapeiside artithetesiichayitifiesdyatie 2bitich afiridaivaeetof

t ri E‘ld YRk %El& \laltg Q/Qé ﬁ)ll@éf’éd%y fnltratlon waslin_edzwnh water and dned

hl oro
25 ol ot il AR g 2
1-(tert- butyldlnethyIS|Ionxy) 1- net hoxyet hene (2.7
'TL)‘ NMRADMBDLAGRE 3136 ( t(iL ?5H!)3H 240 (5, ), 260 (5, 3H) 410 (s,
di benzyl i deneai ne) 7(% %Hd &H
| SR nero bt o oy SrEr Baeadm Y 6 Greg) 7 i, 2o
N N-50i(metHhyl2f50 (hranitte (15 O rrL) was heat ed by
3071 Qi WaNME&vd) (I\Vléiﬁgdai) 1390 (VH) 1 BGterftioh Bihe 434 Minnut es. The

saﬁ#gs (él"ezﬂ‘{% )Lé% -m)l Eet%%tl ¥ |ra§2§'fnﬁ\t e, washed with

Example 4: [3-(4-chlorobenzyl)-2,4,7-trimethylquinolin-5-yloxylacetic acid
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sol ution, water and saturated agueous sodi um chl ori de
solution and then dried over magnesiumsulfate. The
waodovmesd7aznas renoved under reduced pressure anbiCT/GB2006/003644
purification of the residue by col um chromat ography
on silica gel, eluting with a mxture of ethyl
acetate and di chl or onet h 1.to 1:3 by vol une)
gave title 30 conpound e orange oil, 1.75 g.
1H NMR (DVBO-d6): S 2. 3 2.40 (s, BFD, 3. 60
(s, 3H), 4.00 (s, 2H), 2H), 6.85 (s, 1 H),
7.10 (s, 1 H), 7.20 (d 8. , 2H), 7.30 (d, J =
8.3 Hz, 2H), 11.75 (sy qﬁ MS: ESI (+ve) (Method
B): 370 (MtH)+, Retention tinme 8.4 min. 24 W :
2007/ 036743 PCT/ GB2006/ 003644 Preparati on 3e:
[ 3- (4-chl orobenzyl) - 2- et hoxy-4, 77
di rreédaystiorudaniol(i-ohiGrelynkele, i-timatbylqLinuiin-Srylbxyiesttie racidmethyl

fe of

%3‘%4 chl orobenzyl') - 4, 7- di net hyl - 2- oxo- 1, 2- dihydroquin
lin-5-yl]acetic 5 aC|d nmet hyl. ester (1.0 Q),

br oxmigtutesnh 8- (4-dloPebendy))-2 4 Fctiraasiniquinmlngeedb (R4t o l‘(& 1 g) and

]l\_|7 NiirRldthRE e (émﬂl)d&)ta(sgigm %i)odé@slo hegtad b@hoé‘:@h&ac{dotr
at e
2 L geten (D et el Rour ettt My nfld the ARG
c hlwasffitrsedsant theifitnategarbentratas Upddr eagiuesg @resm ABe fegigye was
1e Ul HitataRd with@ethy bivieitnd msferrpemieaﬂad by doiBrchiogdisgiaghy on

pr e %elfl %e? eﬂ]ﬁr&’]\ﬁn Mr Inﬁ Jigr?élto* rﬁ&k&;’? ert bfjtpl%td'e?ﬂd%ﬁlo%’?ﬁ\%ékm to

n1k%hm@mwmeﬁﬁwﬁwb&@éﬁﬁ@%OQK%Qd|chIoronethane (0:1to
1:5 by volune) gave title conpound-as a gum O0.28 g.

i M@F(@NEQ ggkﬁq soyh 2 (QtaH),% g5 (o oft, §s (s3é‘|1)2) (§5z|-é
15(5 4.751lg, 2Hy 635 (7. H). $.95 (m, mzsovmém 7760dm t@ . 7.15
(d,MS ESI @ve) (Métfodtd):, 382 ki)+H)7 Ra&©ntiodl fimd 2.5 mih. 6 HZ 2H) ,
7.35 (s, 1 H. M5 ESI (+ve) (Method B): 398 (MH)+,
Ret ent i
L5 et B g0 oo L P P HgPIRSP R GF R n- 5. 1
]acetic acid 20 A sol ution of

2d 3- A(é’cnﬁﬁb}{ &ltsn(a%mawbanzay £1 hamstfiglindth-BBlokydcgtit el mdiyb- v

] acees er @to%‘s‘ acn%nltr?’{e % .0 mSLIr) %(%tﬁgﬁdro{ﬁa d¢1 0 nﬂ.g Erl{hal‘? M aggeogs

e solution
( 0. Immym *weaoxrawmart @10 nplg was sfirpd ﬂa@,o"stﬁmp?rétareé?r 2d9ure Ther
5 hodgting .solfdne wid lembad unas radecsd pedsurakndetie pHod treeekidue
b I%ﬁj%@to%%yttﬁbeaordﬁéﬂ &légtl:x]r%féb thebl?s%og\Mmh'ﬂ?dr@&%ﬁo'sﬁﬁte‘)f

uor cacetic acld

e. resul I tate
23 o] SR g9 TS 7 SRRl B I FORAE PR o
25 dxiacte dried ovet inbgnesioro spiienthezsivant whd remowd|undgr redu@gs g:

pressure and trituration of the residue with diethyl ether and then methanol gave title
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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1H NVR (DMBO-d6): S 1.30 (t, J = 7.0 Hz, 3H), 2.40 (s,
3H), 2.60 (s, 3H), 4.10 (s, 2H), 4.15 (s, 2H), 4.40

WO 007@3674¥. 0 Hz, 2H), 7.10 (m 1 H), 7.15 (m P&#/GBZ008003644
(m 2H), 7.50 (m 1 H), 12.50 (br s, 1 H. 30 Ms: ESI
(+ve) (Method A): 384 (MtH)+, Retention tine 13.4 mna -

Zsémsfn%rbfl &gg&n%;lﬁdg%ﬁé?@'(nﬁﬁ)ﬁ R&éntohtih8 2.8 nffet €ntion time.

[ 3- (4-chl orobenzyl)-2,4, 7-tri met hyl qui nol i n-5-yl oxy] ac
et iExamplied: [343-chbroBO¥Y))-233BePhuiGBRODPI0eBHH O O CH
Cl  Preparation 4a:

[ 3- (4-chl orobenzyl)-2, 4, 7-tri et hyl qui nol i n-5-yl oxy] ac
etic acid nethyl ester™ A mMmXxture of

3-(4-chl orobenzyl)-2,4,7 tyl qui nol i n-5-0l (0. 24
g), N, N dinethylfor gid: (3.0 |nL), potassium
carbonate (0.12 g) an @& acid nmethyl ester

- (0.12 m) was stirred atoroom tgnperature for 17
hours. The mixture was filtered and the filtrate
Xoncentrated under reduced preséﬁre. The residue was
10 triturated with diethyl ether and further
pur#réda?a%ﬁ &3 PRl biE)- QBWQFFﬁétﬂmfuﬁq%% gn silica gel,
eluting with a mxturé of nmethyl tert-butyl ether and
di chl oronethane (1:4 to 3:7 by volune) gave title

c ojpoixtate, of B-a@ine-SanethylphadiniR1 QGD@i(%yhlorsoezzm@en(age 23tdjone

10'2 Q@ 7 gPandHillene-4-sBRnit &cid @A .g) waBeakd at 180G urledftrdgsn for 3

7 éﬁur&lﬁweﬂ_ﬁure \%a%rﬁzli_g fo riorq_bgmg%u%@? th??eSl ? ti att%l%th B) :
384ngihgppliogiveriidle WHOW iPEe 2.5 min. Preparation 4b:
[ 3- (4-chl orobenzyl)-2, 4, 7-trinethyl qui nol i n-5- onxy]ac

et I“?%%%L{i %g%enz;ﬁ)%%&m@f ??ﬁe%{]m éﬁ.’“ﬁm i n-5-yl oxy] ac

tic acid nmethyl ester (0.045 g), acetonitrile (2.0

nL)Preptaaitloram tlifaf amegrandsiifdicracid 3etrahictol@nil)@iieous

L1 tithatRidindinassy €gersol ution (2.0 nl) was stirred at

roomtenperature for 2 hours. The organic solvents

were rempved under reduced pressure and the pH of the

r esh Mikire chdiltehicsadbenzyl)-8.46-tiyetsinglindi-¢ (G BfN-sat ur at ed
2R %@erf&&dhmr@ismldlﬁﬂg BB Rhadien boaak y.42qfandl he

r e%& aﬁ\%gur% étO%L? w%ﬁea@étbp ﬁ\‘gftr&gve\f\frr%&]at%n Latolrzef’(?\ror%@nd

i ned I um su
Th emw%fm il s SRS e dirtp GerseIed under rediced

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

25  title compound, 0.39 g.

H NMR (CDCly): § 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-chlorobenzyl)-2,4,7-trimethylquinolin-5-yi]acetic acid methyl

ester
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pressure and trituration of the residue wth diethyl
et her and then nethanol gave title conpound, 0.025 g.
W@0070867MVR (DVBO-d6): 8 2.40 (s, 3H), 2.50 (sPCBHB2006/003644
2.80 (s, 3H), 4.20(5, 2H), 4.60 (s, 2H), 6.70 (m 1
H, 7.05 (d, J =8.6 H, 2H), 7.25 (m 1 H), 7.30 (d,
J A xtgre|6|Ft'r|flu7ot‘_&rnethap@ulfd1;r§lam& §Y@éhlc§&4§ Vﬁﬁg 4A)trlmg’c%)ﬁhumolm
|um

S B R AR ML I

( Makdtate (086 @) tris@ibetaylidenéicGong) dipallEciamnsl) €. QBO g and 1 1'-
[ 3b(s(’o’ Bh h%%?%#race% @) (3 old &) TEA Rt ey RGHnbAe (M digcet |

5. Bt By uye FoBalon sl BB Bhon moee e ver
m xdfluiecbwithfsatBratediaggsobs mnmymm@n@ﬂ so(uj[or(png)extracted with ethyl

3- (af}etéiQ"lfhé e&mr@ale)(&@@mw.@d SreFicainm sibmate( a?nd?heg;blvémd
t ol uene d at 160 C

was h

und@povRe 't"}d%r rgﬂucf%f’resoﬁureh %?ca?onl‘ﬁghe X vvas cool ed to
r o@mmewépfmou siicesnetl eitiing witk:a Midiee @frethvlmcgﬁfé @ndyelphexane
1oethapplod2) givéatid dompung@mmaund, 1.5 g. MS: ESI (+ve)
(Method B): 312 (M+tH)+, Retention time 2.3 mn. 15
Preparation 5b: trifluoronethanesul fonic acid

3- (- NMR (GPSHI3/50) (5.8H) 255 (% B! Hli 3R (Br3Hb 426 (st er
A mHY Ula0 s, o), 7.00 (d, J = 8.6 Hz, 2H), 7.25 (m, 3H), 7.70 (m, 1H).

3-(4- chlorobenzyl) 2,4, 7-trimethylquinolin-5-ol (0.32

N 20 phenyltrifluoromnet hanesul fonimde (0.36 g), -

153 PARRSien ShPH AR SO 23 MO F gle 0P an (5. 0
m.) was heated by m crowave irradiation at 120 C for

20 A HjufisH £ Bs- (4@!’1\&05@&%“2’ 437 {Pﬁéthfnhé ARk §9|]aé@tfi al':uH ‘?nefh!,/l' eEt%\at e

concentrat ed und B g } r]_
RS T et B0 G- AR ALY SoHeb TR S A gL
el wtab pigrediiat rhora tamipritaturegforcef hodis CTile orethane! Was emaved Lmktrhyl
d endqubdid éss@r& BRd thé BH &f tred(@lc WA te DIB¥& by A ddbitidnédi
nggsuqf ague?gs ?ﬁlum%dro%nég%a@s?ﬁ&n Ehedaéufﬁh %5?'_-“’6 vgas65
' 7 %trapteg oith pihyl a¢ptate gyl trm@mglpgtt §x§pctsgried over magnesium sulfate
[ 3-a0dthe BbiamoleeBad uhde? reliuckd bicssud. mytlativnrod thie Feshiuy Wiracet i

¢ 3eLighiB G tie EM8lind2d 010 g.

25
i H NMR (DMSO-d6): 5 2.55 (s, 3H), 2.80 (s, 3H), 3.05 (s, 3H), 4.25 (s, 2H), 5.30 (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)*, Retention time 7.0 min.
MS: ESI (+ve) (Method B): 354 (M+H)*, Retention time 2.4 min.

30
' Example 6: [8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-yljacetic acid
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WD 2007/ 036743 PCT/ GB2006/ 003644 A mi xture of
trifluoronethanesul fonic acid

w@2(04/084Thdr obenzyl ). -2, 4, 7-tri met hyl qui nol i n 5PgT/GB2106/003644
(0.39), 1-(tert-butyldinmethylsilyloxy)-1-methoxyethene
(0.95 m), sodium acetate (0.086 g),
tris(di benzyli deneacetone)l di.pal | adi um (0) (0.080 g) .
and 1,1' - bis(di phenyl phg
g) in N, Ndinethylform
m crowave irradiation at OCfor 10 m nutes. The
m xture was -diluted wo h» sat'ur at ed aqueous anmmoni um
chl oride solution and exfract eth ethyl acetate.
The conbined extracts wete dri ed-over sodium sul fate
and the solvent renoved under rgduced pressure. .
Purification of the residue by colum chromat ography -
on silica gel, eluting with a m xture of ethyl acetate
an &f@%ﬁ@“@lﬁﬂx&n@@@ @ thqoti@yzyi)@l"tdmethmehrtﬁ -4l e
conpound, 0.11 g. iH NMR (CD3(D) 8 2.50 (s, 3H), 2.55

4 S :_ﬁ)rﬁ l(_nn'e og?_gl%mg}ﬁ GBlngéhen%l (éi E %) %(@mdfﬁﬂzygpfn%gé % ‘l"n% H&ﬁ_b
7 184 g}ﬁnd 1olqﬁ|)1e 4fgfopup ég(é{i@({ ¢rysitalsy was heated at 170 °C under '
[ 3-nitrbg@ttbro0 bbera.zTyb Jnixdirelwab-dobled i@ irdvy tepdratlire Andpuyifidadsiet |

[ 4Silérﬁl1 %?Aobedr?g‘?rfén sﬂﬁa 9el elutlrr]ﬁsWIF]‘l a] mlxture o{ methqonol ﬁnf ac e ti

IgromEnARA (1:d8 Pigfoluriey Toligpeghoy iR digtby! b aaye Ad
I(M Gombavgdiasoumald brovr soid, ldydooxi de solution (2.0 m-) -
was stirred at roomtenperature for 2 hours. The

nen der 20 reduced ressure and t he

1 DR RURG A ERR S 4 £t Sovb Hesis haSai cedvor
satﬂﬂ At08 M, dg 8Sdizs2H) 0T8I Lo+ 1§ Hr, @bk 18D (5 p h 8t3eHzs tH)LItoLs0N .
Thes nggul ting m xture was ext racted with ethyl

oS B SRS B ThRRAAAR, o e

'Tritu ration of the resi due with acetonitrile
gaweephﬂaﬁdnesbmaﬁqammné%m%ﬁ a@d 8-3Rlord B (NdRrodavRRds) : 8

2e. 3H), 3.05 (s, 3H), 4.25 (s,
Shdgyilhorrgld (3 3, 909 (s0 3, 4205

(m 1H, 870 (m 1 H. Ms: ESI (+ve) (Method A): 354
20( MAkHf)iyire RES-@ro-B(-¢hlonberfzy()-2 AdimethyyEBholizSlol (020@), A Vet hod

B) phehptinhdWhdiiane BRRALLE @6y, PRasdivh AhBnate (038 %npl €

[ 8 AN R 9 MRV NSBIER by iprowave indialienat 13RI TOn - 5- yI ‘
] addnufes. e mikture BasAiiuiz0 it @88 21BeRETsCBRGOGI BeB184the Cl
combined extracts were washed with saturated aqueous sodium chloride solution '

25  and dried over sodium sulfate. The solvent was removed under reduced pressure
and purification of the residue by column chromatography on silica gel, eluting with a
mixture of ethyl acetate and cyclohexane (1:19 by volume) gave title compound as a
beige solid, 0.25 g.

30 'HNMR (CDCly): 5 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 Hz, 2H), 7.40 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H).
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N HO OClI Preparation 6a:
8- chl or o- 3- (4-chl or obenzyl) - 2, 4-di net hyl qui nol i n- 5- ol
W®2007/086783ir e of 3- ami no- 4-chl or ophenol (2.2 g)PCT/GB2006/003644

3-(4-chl or obenzyl ) pent ane-2, 4-dione (3.4 g) and

tol uene-4-sulfonic acid (few crystals) was heated at

170 C under nitrogen for 10 hours. The m xture was

ooled to roomtenperatu cat i

o PR TP Apy S SPGBt P flest b o

mi xtethyeesef net hanol and di chl ororret hane (1:19 by -

volune), followed by trituration with diethyl ether

gave titl 0 comm p wn sol id, 0.41 g.
e PP e heg sods Bes o T SifoR B S 472

(s dlnﬂﬂtﬂ)quurﬁohs-{; y{ ebter fp 24 oy 13 tergbutylgimejhyisiplogs- 1(rr@pth03ye.ﬂ1e3e 3

HZ {(0.8dhL), sbdidM abélate d0.0538), %stdbenz%i‘@enea@et@rfe) Gigalladur (- 3

Met hod
(0 ézfgg ?rl\ﬂ:bl—ﬁ E'S(dﬁé?"elﬁﬁ?sg%o tf?rﬁ)ﬁerﬁ (%I%%M(g%r e ér ation
6b drmqthyﬁqrm@"ﬁrger@tnﬂawesslﬂﬁafeg Ry micgawaye irradiation at 120 °C for 10
108- GRMURISOTH3Tixdare WhOdintlee iy bthyl Acefite, Ahdred gt wiiérzali i n- 5- vl

eSt Et{.rra%g a%e?‘ﬁsxstoﬁ Frr% chErrde sol,.ujon fnd thgn dried ovelr sodrum Tulfate The

I n-5-o0l
o sz'e)er\ﬁyvas TRIMOYSH Epdper tedigep B@P%rﬁe%nﬁ éﬂ?é%ﬁfl”? BWIf'Fﬁ’ BYecolUIN26
g) chipmbiagraphyoh sitdalgenatiing (V\ah 2 ixtire ctrthyl abetbte atd/gciofiaxamn

(2<Pgrz;t|)6 HABIuReRS srtr@aﬂe%rﬁrogwsea ;s.rrkrs@ru gisgn at 120 C

m'nutes. The m xture was l'uted with water
15and extract ed with ethyl acetate. The combi ned
ext'H AR CnBls)ed eis(acatt) Vi 70Hs, SH, 6i7a (e 8H)ag20eLRH) SRS (6112H),

T o = e, i e 261, S B0 QY R 18P A e “and
purf¥ Fé'a(f“YegWV%?OdtBl)réa*?gg"ﬁ getﬁv“"m%ﬁg E‘hr onat ogr-aphy
on silica gel, eluting wth a mxture of ethyl

20A.C & HaRutiGH 6 [@%ﬁrb@rﬁxemeoﬁehzﬁ)% zbarmyrﬁrrwnehn SAEeticatili €

compound as a beige soI [ d 0.25 g. 30 "H NWR (CDCI 3):
8 2.70 (s, H? 2.75 (s, , 4.30 (s, 2 6.90 (d, J
= g\sgplup@ of@H)horo 37(42@0(ogenzg) 4-g|n]e|§1ylgtp|)oI||75 A gtrcycrg rr@fqz'l

1H)est3r @96 @), heBarbHz,0 L) Ehd 1.0 22RO BirekRie solution (0.84
g%ﬁ%@&.ﬁ%@%?&ﬁﬂtﬁmg&%&@‘ro@ﬁg 9&r§ q’rae solvent was removed under

ui'no -5-yl
% ad@{upeg pressiye ﬁﬂth@,resrg%e( c@pted wrth water The pH o) thgmrxture was y
adjusted to 3-4 by the addition of 1.0 M agqueous hydrochloric acid and the resulting

precipitate collected by filtration and washed with water. Crystallisation from industrial
-methylated spirits gave titte compound as a white solid, 0.056 g.

30 'HNMR (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-dimethylquinolin-5-yloxylacetic
acid
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5 A mxture of trifluoromethanesul fonic acid
8-chl or o- 3- (4-chl orobenzyl) -2, 4- di net hyl qui nol i n-5-yl
W@ 3102034783 24 g) , PCT/GB2006/003644
1- (tent-butyl di met hyl silyl oxy) - 1-nethoxyethene (0.56
m.), sodium acetate (0.053 g),
tris(di benzyli deneacetone) dlpallad|un1(0) (0.024 9)
and 1,1 bls(dlphenylphos i.no) ferrocene (0) (0.014 g)
in N, N dinethylformamd (2 nm.) was heated by
m crowave irradiation a for 10 10 m nutes. The:
m xture was diluted wt acetate, washed with
water and saturated aqudous| sofi um chl ori de sol ution
and then dried over sodi sul/’]e The sol vent was
renoved under reduced essurd d the residue -
purified by colum cRrorfiit ography on silica gel,
eluting with a mixture of ethyl%acetate and
cyclohexane (1:9 to 1:6 by volune) to afford

title
?I‘ng on ? c ro]}é 4Sc(r)||o o%psn%x;é%%gi T&P@logﬁglml\g}l (ZE):D? 3):.

SZFD 4. 25 (S 2H) , 6 90 (d, J = 8.6 Hz, 2H),
7. AQnixturd of $-amindHEhlordphélbl (036 gj, 3%4 Zhl&o;bfhénox&)pbl)tanem -didr8|
( +Y(g %M?J PBﬁJe Jfo?hg §cu§ %mifdratgﬁf (%mg} WaS hteétg@aﬁ 2€’°d?op

ar at :
[ 8 3bRYETHE 3‘"‘(”46 Yascarierbie AN ’f)*m%@iwa ??Ha‘fqrfﬂﬁd(féi CAYM n- 5- yl
] ackrbinatogrephgt oA\sialgelt ¢lating ofth a mixiure of dichloromethane and ethyl .

10[ 826U (1Y B0k by %iun(rlar) Ebbﬁr%)ﬁhé cofn éur@'ag'atb%QWOﬁ@ i n-5-yl
]acetic acid nethyl ester f ), et hanol 85 0 nl)
and 1.0 M aqueous I|th|un1hydrOX|de solution (0.84
LY H W& (€PCIs)r 82155k, 3H @Ot B AR PZ0 (% ¢=POMHzITH) HBMeE J =The

olg\oewzt 2 zd(@rmM@@lHyanpv z@?u ] e@m&m { ﬁssur et and the
e mxture was
ad i s#glcf“f g@%fd%ggﬂg@ggdﬂ?t?ngﬁn lﬁ?e §£ "™ aqueous
I5hydrochl oric acid and the resulting precipitate
COlpkepaitatsh ABY[8 chibro3a4-brldtophaabxWasA Githe Wi Unowas-@bxylacetic
Cr%agﬁllpﬁgé lon fromindustrial nethylated splrlts
ave € conmpound as a white solid, 0.056 g. 30 'H"-
NVR (DMSO-d6): 8 2.55 (s, 3H), 2.60 (s 3H), 4.20 (s,
2HA mikurd @f §-ahlor@Bij4-chlbrddber(ogly)-2.34-dirmeti®/loinblin; 5-& k& 16 gJ,.N88- ( d'
209 ‘dm?é‘tr@lfc;_l%amlaé'% 10 nYL) %’éta&&b carton §te10 i’dzg) afd BmoabetB@citid,

Ret"?f’lnyﬁ %]‘.?r %)rsﬁg) bod sgrre% a'I]rog@éer?\pg(aé P)é g&%&@urs 'I?’he ml)(ture ';\Pas
[ 8ditcovith-dBhipumethangy washedhwihyWatep add @neﬁeveh yegnghivp siligies - y
| 0X)d shRhi was réktdvel dHder\WEAUdEH &35 AABpfichliéaro? B Pd<iils byt 4

cg?umn chromatography on silica gel, eluting with a mixture of dichloromethane and

25  ethyi acetate (1:0 to 5:1 by volume) gave title compound as an off-white solid, 0.20 g.
MS£ ESI (+ve) (Method B): 406 (M+H)*, Retention time 4.5 min.
Preparation 7c: [8-chloro-3-(4-chlorophenoxy)-2,4-dimethylquinolin-5-yloxylacetic

30 acid
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OOOCHCd Preparation 7a:

8- chl or o- 3- (4- chl or ophenoxy) - 2, 4- di net hyl qui nol i n-5- ol
W®2007/086783ir e of 3- ami no- 4-chl or ophenol (0. 36 gPCT/GB2006/003644

3- (4-chl or ophenoxy) pent ane- 2, 4-di one (0.57 g) and

p-t ol uenesul foni c aci d nonohydrate (0.020 g) was

heated at 125 C for 3 hours. The m xture was cool ed

t o rAsautienpidBahlore-3ghdhiowphenexy)ByA-diolethuinolin-5-yloxylacetic acid

ch SRBASREART A T8 m MBI s soour

by vieldiowide $adutithf (@rodnL) wasestieahes vowin esngeratuedor dinbyrs. The pH of

g %8 h% &oluglon wgs %que:é)fo 1%y%%95%%3 tfod'n (szhp 0 Mz@lég {qgj’nc%'{;gd’ and the

I 20m(e’ah,andl rem8véd trlzder%ﬂuced pESs(, Tbe res@iue wéms, putifipd by preparative
4 2 rr%Vﬁl‘Sg %gg%hgﬁ Pﬁqg&%grﬁé%ﬁt (S\M"L 'é’bTmm'ﬁS& 8P5ée?5h|ﬁl|eqﬁ water (40 %

[ 8- col 98 %-08 ofghnithhoditikh eradfoyd itk ebnappourt laglaoyeliowigresresalid, 0.025 g.
| oxy] acetic acid nethyl ester A mixture of :
8- chl or o- 3- (4- chl orophenoxy) - 2, 4- di et hyl qui nol i n- 5- ol

(0. 1% §MR mmsom cazm (e BHY TRt eHY, 3.85 (s1-2H), 4.85 (s, 2H), 6.85 (d, J

R e T s e YRS

for 11), hgugqbr JheH)m xture was diluted with

b BETLGRT ol ST RF deBi Dt HelesRRSuge sB4 Rber

reduced pressure and purification of the reS|due by

col ugn ch silica ge

i xt Erample Siten B hErenna R itang-24: dthelt yfgin-s
i waxywcuﬂbaanp gave title conmpound as an off-white
solid, 0.20 g. Ms: ESI (+ve) (Method B): 406 (M+H)+,
Retention tine 4.5 mn. Preparation 7c:

[ 8- chl or o- 3- (4- chl or ophenoxy) -@, 4- di net hyl qui nol i n-5-y

| oxy]acetic 30 acid 31 WO 200%/0Q v

PCT/ GB2006/ 003644 A sol ution
[ 8- chl or o- 3- (4- chl or ophenoxy A gt gt hyl qui nol i n-5-y
| oxy] acetic acid nethyl ester j), methanol (5.0
m), water (1.0 nlL) and 5.0 ] odi um

hydr oxi de solution (1.0 nL) S sti d at room
tenperature for 3 hours. Thé pdH of tife sol uti on was
adjusted to 1 by the addition of 1.0 ® hydrochloric
acid and the

Preparation 8a: 8-chloro-3-(4-chlorophenylsulfanyl)-2,4-dimethylquinolin-5-ol

20
A mixture of 3-amino-4-chlorophenol (0.36 g), 3-(4-chlorophenylsulfanyl)pentane-2,4-
dione (0.61 g) and p-toluenesulfonic acid monohydrate (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.ethyl

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-ch|orophenylsulfanyl) -2,4-dimethylquinolin-5-

30 yloxylacetic acid methyl ester
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5 met hanol renoved under reduced pressure. The residue
was purified by preparative reverse-phase HPLC using
wa2grasizent over 30 minutes of acetonitrile i NP@EGBR006/003644
(40 % to 98 % of organic m)difier) to afford title
conmpound as a yellowgreen solid, 0.025 g. '"H NWR

( D:@g tg@og?_@%oﬁg ézggh or&;‘ﬁ%nyls@lfazg) z? dnm% “9’%85 (§ 05%

1 HpN drpne@glfocwam;@ @. ogan pp@ssumarbo?atg 8 g) apdX rogmogce'g& 1
H) ,aciti Bneftfyl eblor (0931 g) wdp stirleB:at l&8h te(mbua)ura(fbthhmufsAﬁe ng@Le

'Hﬂutéa%tﬁ &:ﬁl@rgméthé'ﬂae a%@th% sUhlﬂ}n V\@(@E@] Ewit water and then-
g demng e kR
rfirted ovpEmanNeshyy SHiRie; 00 ST 4= Rl vt &°
Pr efffand it @mp@amd as brown solid, 0.11 g.
8 chl or o- 3- (4 chl or ophenyl sul fanyl) - 2, 4- di net hyl qui nol-

o) s Bl @aﬁﬁﬁ@ﬁwaﬁaﬁﬂﬁi}ﬁ%ﬁ@rthﬁ.”ﬁ'ne(?0321

g) and p-tol uenesul fonic acid nonohydrate (0.040 g)

IO/\HSDrék%EHh&Cbca[b chBQ-3-(@ chigrophkRylsulatyH-2, 4 TiRetiyiginbing- Was
coolloﬁ(g g foom tenperature and purified by colum
chrl6at 6o graphy on silica gel, eluting with a m xture
of dichl oronet hane and. ethyl 25 acetate (1:0 to 0:1 by
v ol Alseryiort @ [sadhfofur B4t dhiotophenglaiianyel, Adimethyiquinain-Bylbxylabetio 50

9 acmet@@ste (0‘4% %%ﬁ% ey, & ({ V) anBBloqMEd RSt | e

15[ 8- ﬁ?ﬂP’BP\ff’“B“dF&O'BtWP&%ﬁHé’Y‘?\?ISE'[ﬁdFHﬁW Jemperatuts TR YIS Theno
| i rpHBof thd Bolytloo xyd adjuesteiddo hioyi thle adsittibry bf 1e5¢ equed® hygochloric. .
200a%{d0ﬁ%¥é’s§nu? &@%%Q?ﬂr@i@@%epaﬁht@ ré@éﬁe%h@ée HPLC using ﬁol

- 3- Ssu Ul
in- %adbqnt C(Var I{%@m&ejs of ar]% lﬁ? i wa y@%{ 60)’(%%0 § Oogorg@ ch |,ﬁcjer) 10
potﬁs@ltltﬁﬁomaiblb‘éﬁa@e’hl(@o%g 0859-and bronpacetic aci d
ogret hyl ester (0.031 g) was stirred at roomtenperature

for, T XL,Ur

o NN Rl 337814 WL S5 Mo S lb 2 Meb o e
wat &b, 709dd, ﬂh@rﬁ Hzs 2k 7.8%1(dode 8.5 Hah® 3i180rs: d 71 &% 1H)The
SOl MBIES e (MEDA\:ci08 (Mied)’, Reditios mPIEEELIL € t 0

25 Example 9: [8-chIoro-3-(4-6hIorobenzyl)—4-difIuoromethoxy-2-rﬁethquuinolin-5-
yloxylacetic acid '

o O F
J O
0~ "OH F

30  Preparation 9a: [8-chloro-3-(4-chlorobenzyl)-4-difluoromethoxy-2-methylquinolin-5-
yloxylacetic acid methyl ester
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afford title conpound as brown solid, 0.11 g. Ms: ES
(+ve) (Method B): 422 (MtH), Retention tine 4.8 mn.

WA Q0oPH0aas at i on 8c: PCT/GB2006/003644
[ 8-chl oro- 3- (4-chl orophenyl sul fanyl ) -2, 4-di nmet hyl qui no
l'in-5- yloxy]acetic acid A solution of

[ STelalnme 3rié ém&!%su aﬁﬂ?@aamysizlnﬁewm %02 Ad.@ydman.hw.hqul no

[in 0X

e P e oG e cser Bl o B fﬁ%f?y?fafﬂ‘amgi Fridous 15
s ogblasalunyehrtoRitel©.080 bt S (05 Sldet phiaediiugiomethans (B¢ MLbom
t erRefiak WE@sefa@G ard tl?@rléélﬁtmg H'}@Jre Wﬂm@ﬁ tolrbéin BRbérhiuRANYMAS

d
a Wéﬁt@ﬁ' egra]9tgls tenﬁ)g gjre P/‘ hou h{a excess chM{o%ﬂchﬁgM&hane was

he Pegul
p u @Ilqweéép nypqﬁat@gairﬂsﬁ residuerdiied with- w@rﬁig@ rpated st gYia
Or ABHABLTHE ¥eibined eXtiabis ve® wakhealGith edtirhied h@iebus seaitrer (30

% tcRIor?a% ?{%tgofn gﬂc&%@? Im?er ﬁ{g?rl\c?sxhrg g f%eoThea%Bgﬁtg‘ %\mo%d under

(Dm@es@;ess'se@aﬁerd@%e cosmundgsim rOW@w'd 054985 (s, 2H),
106.85 (d, J = 8.5 H, 1H), 7.00 (d, J = 8.5 Hz, 2H),

7. ém |; 8.5 Hz, 1 H.
I\/é'rs E%’i (ﬁL‘\)eJr\(/I\lgzp)%1 ?l@?ﬁs .ﬁ%%@o{ ﬁ/nﬁel—ﬁlgr Retention tine
13.1 nin. 25 Exanple 9:
[ 8-Exahe 9b: Ba-c(hmrq:mmmwlotmemw ¥-difluctinfethosy-2methyiaspli2smet hy
I ql.)l,|op%_|de{ba§,d yloxyJacetic acid I\ M \-Cd OOQI/F
15 30 Preparation 9a:
[ 8- chl or 0- 3- (4- chl or obenzyl ) - 4- dlfluoronethoxy 2- et hy
| qui sotulionref B-chiptakidchloebéreylad fifiormethpky-2metaylauBBIinAD
2 09&;@&@7&%@%@%&@ 610Q§ FedAnol T60 ML) Matérys.e mef and

[ 8, satura?ed aqgeo&sf]lltrﬁu yd%?% éfl!ltl))n g)émlt)%}s sté}re? ét% 4- di hydr’

80
RGBT T v e Wi ISRV AT SFRPIE BT &
20( 016231 @ headsidu8adjistenas4 ayhitle ddditioh ofrghxdiaf dcettzradidElhk agselting
(0. ofec te wasTéaﬁecfeh @?#ﬁtr%ﬁ artffHsheh v datel @glr ff3§tk5l1 bl thdsolid

m Xt ur e war ned room t enper at ure and stirred
at Wﬁieeaff‘té/ﬁﬁ%ﬂa? B'Pée FBEC 43} gl?cﬂﬁdée”t "P’ﬁ%37é‘5‘88‘é%9s°f acetonltis
c hlirowaeti (24 % & e biregesicwesifierpgdve tikedompouny apaeraare selid

t he ooggi due diluted with water and extracted with

et hyl

Ul

H NMR (DMSO-d6): 3 2.55 (s, 3H), 4.30 (s, 2H), 4.95 (s, 2H),‘ 7.05 (d, J = 8.7 Hz,
" 1H), 7.10 (d, J = 8.5 Hz, 2H), 7.25 (t, J = 75 Hz, 1H), 7.35 (d, J = 8.5 Hz, 2H), 7.85 (d,
J=87Hz 1H), 1350 (brs, 1H). &
MS: ESI (+ve) (Method A): 442 (M+H)", 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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acetate. The conbi ned extracts were washed wth

saturated aqueous sodium chloride solution and dried
wo@r/osdghesi um sul fate. The sol vent was r enovRdI/GBA@6/003644

reduced pressure to afford title conpound as a |ight

brown solid, 0.10 g. 10 M5: ESI (+ve) (Method B): 456

(MtH) +, Retention tine 4.8 mn. Exanple 9b:

[ 8-chl oro- 3- (4- chl or oben di f1 uor onet hoxy- 2- nethy

| qui nol i n-5- yl oxy] acet i d[ 15 A sol ution of

[ 8-chl oro- 3- (4-chl or oben ~gi f | uor onet hoxy- 2- et hy

| qui nol i n-5- onxy]acetlcoaC|d thyl ester (0.10 g),

nmet hanol (6.0 L), water[ (0.6 and saturated

aqueous |ithi um hydr oxg€egsol utse ‘

stirred at room tenperature fog 17 hours. The .

nmet hanol was renoved under reduced pressure and 20t he

pH of the residue adjusted to 4 by the addition of

gl drereratian €a; ¢, 8ativhidro-3idehlprebanky 2 ethylquolinps-yiatycatia acid

colhegh @gbrby filtration and washed with water.

urification of the solid by preparative

rever se- phase HPLC using a gradi ent over 37 nminutes of

ac e Whitier ¢f|[&chidrgy3-{fsghisroberzg)-Bmethyighoxes! g diydrgauiiotin-5-

nodidkjiedelic gameethyl édté () AYAGPASUSOXGEHRRER S m? was 0. 020

g. d—égt J’H 1 |(1 %‘g v?agz I‘ef%gr%%‘ﬁ% n@'{esa%ml)éve }ﬁle oalre% E"?td

ch_zwd tf‘Q ’o'f the zgut'()p ’aajgpte_d g by fhe aéj_diti|q)1 spdigg agqpte jhg 5

l(HZ ,migte wad ex@Bctédiwith ethyracBiaié ahtt the torbined ERirde@ wabtied vith 1

i r?gmted%%eoﬁé" é’oed)um(!%%%w%a nat 4}%% %'&Dd"fe Jnﬁ%&és%

MEI‘—'Haie bee“foé’ﬁ?t rgﬂ)lovFg Fﬁge@re@} ;He sgféqﬁﬁo@ tg[lecompound asa
[8*@b?e¢©rQ%%gi chl or obenzyl ) - 2- met hyl qui nol i n- 5-yl oxy]
aceti C aCi d 34 WD 2007/ 036743 PCT/ GB2006/ 003644 ClI O

19 4 R 9 SRS B B pretymse Ry At 1%
oxy‘]eéiUb%SF% aC|d met hyl ester

A mixture of [4,8-dich|oro-3-(4-chlorobenzyl)-2-methquuinolin-S-Yony]acetic acid
methyl ester (0.12 Q), palladium, 5 wt. % on activated carbon (0.010 g), ethanol, 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 mixture was filtered through hyflo,
washing with ethanol and water and the solvent removed under reduced pressure o
afford title compound, 0.11 g.

25 Preparation 10c: [8-chloro-3-(4-chlorobenzyl)-2-methylquinolin-5-yloxylacetic acid

A solution of [8-chloro-3-(4-chlorobenzyl)-2-methylquinolin-5-yloxylacetic acid methyl
ester (0.10 g), ethanol (6.0 mL), water (2.0 mL) and saturated aqueous lithium A
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 collected by filtration,
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5 A sol ution of

[ 8-chl oro- 3- (4-chl orobenzyl) - 2- net hyl - 4- oxo- 1, 4- di hydr
woouwrd7uh- 5- yl oxy]acetic acid nmethyl ester (BCL8B)06/003644

i n phosphorus oxychloride (5.0 m-) was heated at 180

Cin a mcrowave reactor for 15 mnutes. The' m xture

ngag?ugémﬂ whidf fhd pufiRatA By rBgardlivk RlerldishasOliblid Rihg a
[0)7

tq.3 by the addition of sodium acetate. The
0 SRR b utsnd S b FReCien Ao bt hoho B U RA
c oragventlg cenoradassneifawisisolid, 0939 mat ur at ed aqueous
sodi um hydr ogen carbonate solution and dried over

' T ‘ d
D CASBlisSil 3o s o R S AR U85 oG- B
0. 112,20 1% J Préeidém aitl), 66 (. L3p8.6 Hz, 2H), 7.75 (d, J = 8.6 Hz, 1H), 8.30
[ 8- hHRR®183 0k 41N or obenzyl ) - 2- net hyl qui nol i n- 5-yl oxy]

ac [ t.hyl N Lxture. of .

[4, : Eoffred B arg S 8b§%‘§§}f‘(”)‘bj 9?‘99%'[’?% qui noli n-5-yl
ox Y ESt (ree) fdetiapd BYed7h (NHHY's Retentioptime3.gyin. pal | adi um 5

1M . % on activated carbon (0.010 g), ethanol, and 20
1. C ' | A - drred
ai SRR i PR Pt $5facBlc 40
of hydrogen. The m xture was filtered through hyflo,
washi ng with ethanol ahd watek_and the sol vent renoved
under reduced pressure t /rd title conpound, 0.11
g. 25, Preparation 10c:
[ 8-chl oro-3-(4-chl or obex
acetic acid A solution of ‘ t
[ 8-chl oro- 3- (4-chl or obenzyl ) - 2-1€t hyl qui nol i n- 5-yl oxy]
acetic acid nethyl ester (0.10qQ), ethanol (6.0 ni),
water (2.0 m-) and saturated aqueous |ithium ,
hydr oxi de sol ution 2,2' 0 ng‘?'l’% was stirred at room

13} e rip el Har ot iorobe k- e Himed I agaoiRe  enpved
under reduced pressure and the pH of the residue

adj Arsitkafd of faftinb¥-chiBRpheRdldd.4é §Is-QfcnBloB&izRpeaRid £dige d.

Th ul ti reciplitate s collected. b i [ .

36 08 Do OSSR da6 6 i e b R

andowsrTing mbdire was a99lepiodprat appeature cdiiated withypgikasol P L)
20USI dn@ séhicgie@ dhe Pdsuierecitate v dos:ted foy MG &Hon Wakhidd vathi N

Sonshd Snd bkl ior R BRRL G ol g g B0y ©

( D@eﬂoaww-%‘*ﬂiwﬁwie@r,lo"fsrﬁ)ol as/n gtEwite SO%&%’? % 90 (s, 2H),

6.90 (d, J =8.6 Hz, 1 H), 7.20 (d, J = 8.6 Hz, 2H),

7. . 7 + : mig.-6 Hz, 1 ,

S b s Uy Ao, 15, 11

Met hod A): 376 (MtH)+, Retention tine 11.3 mn.
Preparation 11b: trifluoromethanesulfonic acid 7-chloro-3-(4-chlorobenzyl)-2,4-

dimethylquinolin-5-yl ester

A mixiure of 7-chloro-3-(4-chiorobenzyl)-2,4-dimethylquinolin-5-ol and 5-chloro-3-(4-
30 chlorobenzyl)-2,4-dimethylquinolin-7-ol (0.66 g), N-phenyltrifluoromethanesulfonimide

(0.86 g), potassium carbonate (0.82 g) and tetrahydrofuran (10 mL) was heated by

microwave irradiation at 130 °C for 20 minutes. The mixture was filtered and the
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M5: ESI (+ve) (Method B): 376 (MrH)+, Retention tine
3.6 mn. 10 Exanple 11:
WO 260¢l0B@nd- 3- (4- chl or obenzyl ) - 2, 4- di et hyl qui nBCT/GB300$1003644
]Jacetic acid CI NHO OC 15 Preparation 11 a:
7-chl or o- 3- (4- chl orobenzyl ) - 2, 4- di met hyl qui nol i n- 5- ol

A rﬁt?&e%ﬁceﬁt#ate'ﬁ' A r'?éﬁ'u&-d%s&fr@Fﬁﬂ%@ﬁon@ﬁhé‘@s@de by column :

(4-ch
S ioakaedn D st b PRE A GrhP RS e san Hantieety
at till® Gon@ofinsiang triflirpemethangtylonid agididreblolgeds(4elelobenzyln2,4-oom

t ergRdtdiquinin-7) bdidr@8 a Worlel coBrdtrfudl, 0.669.0 M) 20 and
ionlcated The resulting precipitate was collected by

iltration, washed with methanol and dried to afford
a B05:56! (ol (Nieteodd: 464 (N1 Betpwsign mah@ MAL chi or o- 3- (4-
chl or obenzyl) - 2, 4- di net hyl qui nol i n-7-0l as an

Of f ﬁ'ath%\e‘ﬁgj ?ghlorg'a(?z -C t%ﬁ I%J)l%% dué%tp(@mglw ){Hgget@%c d 332

I'on eparat on
trl"f'ﬁfﬂ%?séﬁ‘ret hanesul foni ¢ acid
10/- chl or 0- 3- (4- chl or obenzyl ) - 2, 4- di net hyl qui nol i n-5-yi-

eﬂfﬁnxfﬁre@é%ﬁ%ﬁ& e?rianesulfomc rk 7- chloro d’zl (4- chlorobenzyl) -2,4-
e

andj"get'&YfﬂUlS‘Pl 53yl sjrer a%tnfluoy thanesulfonlc amd%cﬁlgrlogo(ld,l n-5-ol

c hlcblowbenzgly2, yndmemyldtmmmn iyl egter (OcIGigh tert-totyl-(1 ned®xygy)nyloxy)-
N;)Rhﬁéi?@)llj Silhd (rb ggﬁp REGiRAREH HABb)Thi g(@lber(zgrd&ﬁeagétone) (10
1O R TREE OaRR S e e bty el SB A o,
- 20 ohmeﬁlmf@@ammhél 1 mn%t) weshegied bf micraweaesiirragialion fld 288 W05
20QMA@&G?M.H@M@&Q%MQ%M%&@ bidrtag egioneatdsadsed
u n%t% sgtfflgﬁs gﬁg? Wl n cﬁn‘dh& éof&ﬁgn ag{f sé?uriat'éggcwreg@ sgﬂgm by

on s | | Ca
Ehﬁf‘ﬁ'ﬁotﬁ?@é’f‘ﬁ gnﬁ@drgag\%er@agqpsg@ aq- EP%SOJYP”tt"‘faF fegnoved ’
20: 0 npoermetiueatichrdssuré hndquuofiveidnanias wsidonbyoamh dhromatography on

5 %hkgw eﬁmﬁg%.fa Al n%@Q %maﬁlo)on%th%ne @{hﬁ%waeg gt &qiah@i@%l
NS h e B DR 20l el hsenpomtaater

Pr epokniad gem 0P3 gc:
[ 7-chl or o- 3- (4-chl or obenzyl ) - 2, 4- di net hyl qui nol i n-5-yl

29 2Bk BfsD-0e] §LBY s, S5t 555 (s, 3H), .60 (5, 3H), 4.25 (s, 2H), 4.40 (s,
2H), 7.00 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 2.4 Hz, 1H), 7.90
(d, J = 2.4 Hz, 1H). '
MS: ESI (+ve) (Method B): 388 (M+H)*, Retention time 3.2 min.

30  Preparation 11d: [7-chloro-3-(4-ch|orobenzyl)-2,4-dimethquuinolin-S-yl]acetic acid

A mixture of [7-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-yljacetic acid methyl
ester (0.24 g), methanol (10 mL), water (2.0 mL) and saturated aqueous lithium
Hydroxide 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 acetic acid and the methanol
removed under reduced pressure. The resulting precipitate was collected by filtration
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10 A m xture of trifluoronethanesul fonic acid
7-chl or o- 3- (4-chl orobenzyl) -2, 4- di nmet hyl qui nol i n-5-yl
we@zaoen3emsl trifl uoronet hanesul fonic acid 5-chl BEDGB2(06/003644
chlorobenzyl) 2, 4-di net hyl qui nolin-7-yl ester (0.86
tent - butyl - (1- met hoxyvi nyl oxy) - . di net hyl sil ane

b sﬁ’ bk SR ARSI, (s Bifhon oo i,
1, Iom%ug%ﬁapfwghwﬁﬁﬁlop(ﬂ‘éﬂ ferrocene (0) (O. 05 g) in

N N- di met hyl formam de (11.0 ni) was heated by
- M & QNARVBMSH! aﬂﬁfh 8k E%narﬁtz 71b2<9 3ﬂ) fa% (§-§H) wa(étﬁ% 7.0018, J

5;“ 0 I)ifﬁ*tjqr'%m E@é?@\ﬂsﬁe%}“ H\?\w 1f"?1 7§5¥‘b P atsesd"za eéz&(dajm*r%ﬁ ferm

chlidy.i de sol ution and saturated aqueous sodi um

Ch'w; ER+3 %eEtnh&Ho% %ﬁﬂ(wn?rhéiédt.&dt.nwﬁé miFRgNesi um

or ULl e B SRRt Bl by ool um

chromat ography on silica gel, eluting with a mxture
100f Eslbrﬁﬁlbor qpEt h@hfiorés- Wdhl@@;&feﬁylmﬁnﬁ) P eatnvie/Iduridins-
é 0 8 50:1:0 to 25:1:0 to 12.5:1:0 by vol une)
gay age} f?% conpound as a honey coloured gum 0.25 g.
25 '"H NWVR (DMBO-d6): 6 2.50 (s, 3H), 2.55 (s, 3H),
3.60 (s, 3H), 4.25 (s, 2Hy, 4.40 (s, 2H), 7.00 (d, J
= 8.6 Hz, 2H), 7.35 (d, Hz, 2H), 7.50 (d, J =
2.4 Hz, 1 H, 7.90 (d, B Hz, 1 H. M ESI ~
(+ve) (Method B): 388 (MrHf ¥ Re i
30 Preparation 11 d: Ho
[ 7-chl or o- 3- (4-chl or obenzyl’) - 2
Jacetic acid A mixture &t
- [7-chl oro-3-(4-chl orobenzyl) -2, 4 di met hyl qui nol i n-5-yl
Jacetic acid nmethyl ester (0.24 g), nmethanol (10 nlL),
water (2.0 nL) and saturated aqueous |ithium
15hy direpriadien 281 ehiasns-(4chioroppsnyifdiand? 4-dimethuquinodire!
tenperature for 17 hours. The pH of 35 the solution

1aS, AL £mh0.42nBiboroR (Ol 4-tQRoRbndRGHA) pafFb L0

SSuyl e.
 Thehong i mighpradPEy pe BRSO F SLredeRg i it
.37 ho¥ds. 206 HixDBS W3 oRETIb GRRUEEHD836 44d puified! byasired wi t h
20V\’atcﬁtromat{;§|¥§¢y% |si||§aége| Qﬂtm@f\/\ntl‘i henidapd bf@lCﬁlBl@%ﬁ&l{é}gnd ethyl

acet tlt u as a Lt
0 11% g%n%ff%rdg %codrg)otno] as§}_ta{ownioh?8 ? g 3H)
3.75 (s 2H) , 415 (s 2H), 7.00 (d, J 5
=8 -I\/@T'ESQ(H)G) (VetRldB):B5@ (MkIHE", Retention time 4.4 min.
1H), 7. 35(d, J=8. 5Hz, 2H), 7. 70(d, J=2. 4Hz, 1H). MS: ESI

(+ve) (Method A): 374 (MrH) +, Retention tinme 7.8 nj
25  Preparation 12b: trifluoromethanesulfonic acid 8-chloro-3-(4- chlorophenylsulfanyl)

di met hyl qui nol.i n-5-yl-

2,4-dimethyiquinolin-5-yl ester

A mixture of 8-chloro-3-(4-chlorophenylsulfany!)-2,4-dimethylquinolin-5-ol (1.3 g), N-
phenyltriftuoromethanesulfonimide (1.7 g), potassium carbonate (1.6 g) and

30 tetrahydrofuran (10 mL) was heated by microwave irradiation at 120 °C for 20
minutes. The mixiure was filtered and the filtrate concentrated under reduced
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M5: ESI (+ve) (Method B): 374 (M+H)+, Retention tine
2.6 mn. 10 Exanple 12:
wQ BsoclBand- 3- (4- chl or ophenyl sul fanyl ) - 2, 4- di neP¢IGHAINGO03644
lin-5- yl]acetic acid d NS HOO Cd 15 Preparation
12a:

ikttt o pRlery s oyt s i el
ol BB bR RO AR LR eI el Brseree )
p- tcompRNGHA’Moni ¢ aci d nonohydrate (12 g) was heated’
at 140 C for 6 hours. The m xture was cooled to room

4R PR Lo oo

on si'lI'rca ,
di chl oronet hane and ethyl acetate (1:0 to 1:1 by. .
Vv Ol regpaatidron 26:f[ﬁ-@lﬁl?oi(si(h-brﬁorgjhﬁf)ﬁ;&UI%ylﬂ?A-ail_né@WMmndﬁ%iyqbcetib. 3.
g. ..N\N& +ve Met hod B): 350 (MtH) +, Retention

ti ﬁg'wﬁeﬁ‘ﬁ%lstﬁ.ﬁ 25 Preparation 12b: ‘
trifluoronmethanesul fonic acid

18- ohrhigte-oBtrifubrapiutianesiteieykig alchianystI-chiorophenylsulfanyl)-2,4- .
2, i | i i 5 or 1 ) . . ‘
8- ﬁﬁ%@'@w@%ﬁ% 5%31392%%75’3’{' f ;Twé\"g%wﬁ‘@?'%ﬁhﬂ S'|'ac']|’ﬁi ol
;B 7bp0, oM ppetai O oRtan Distiberav ibpeseabre RRGHVT M oo
( 1.a7d ):bigtdhesydhosnirafetionend @) (OD180)) NAHEmSyformamide (40 -

t etyhi3 ysifcated bamictoWavdTtradiatibRat 1B8 &S BE SNintTd<C TIRNEre was
m, xt ur e was

irradi atjo t 120 for 20 mnutes.. The

13| [ P Fy erd B b oty aRetea tun Hiady ShG. oq
38 anmopion B FAtiqRETd S8 raebiueds sadiunpehiasige gqiution and
Purihdnigeiéd dvermainedidie suiiesi 10he €oltayit Wl retidve biidenetiegd aphy

on [ . j j ' . and

o ahereiflacafing! W0Rg G, el BT AR
c orPpRhitith agnistgre gt digilqramethang ar(dy%‘ahe(%ﬁh 19 29 by valgme)

2(( Migialyettitie Rebp@nbd asra daleryelic. shlidyd.ms g.Pr epar at i on 12c:
[ 8-chl oro- 3- (4-chl orophenyl sul fanyl ) -2, 4-di nmet hyl qui no
lin-5-yl]acetic _acid nmethyl ester 10 A m'x}ur% of
trifl <bM§PW§Hé§JFf<6ﬁﬁb 298 (5%, 360, 15, ), 436 (5,245, 700 (¢
8- )i 8t I8z, 3HY), 4.38 [tl, O£ 6FEBH) SLHOf(@RVH A7 2z, 4H), 7.95 (d, J = 7.7 Hz, ~
di nggg.hyl qui nol i n-5-yl ester (0.31 g), :

23 ©\is: BUF v teutGa 008 T, BEYSH RS B hiS!  2N€

Preparation 12d: [8-chIoro-é-(4-chlorophenylsulfany|)-2,4-dimethquuinolin-5-yl]acetic
acid

30 A mixture of [8-chloro-3-(4-chlorophenylsulfanyl)-2,4-dimethylquinolin-5-yl]acetic acid
methyl 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 addition of glacial acetic acid. The resulting

35 precipitate was collected by filtration, washed with water and dried to afford title
compound as a grey-brown solid, 0.038 g. ‘
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(0.71 mL), sodium acetate (0.064 qg),
bi s(di benzyl i deneacet one) pal |l adium (0.018 g) and
wa 2@07/0ki78% di phenyl phospi no) ferrocene (0) (0. ORGI/GB2006/003644
N, N-di net hyl formam de (410 nlL) was heated by
m crowave irradiation at 120 C for 15 m nutes. The

mi rmrﬂﬂ vmsolém.chhé.w(e,%ﬁnstob (@Bh%/h.é 8683181 200 @NA- 4. 52
sol yt.i aturat ed agueous_ anmoni um
o1 20 B Q3 163R 3 b s A2 T cehie eoee i
chl YFi kR (wel (MethehA)ade? (M6 Metenicadimevied mimgnesi um
sul 181 eS| (+TBRMERbYVENEo2WASH)F, EERMAA 1R UG Mk educed
ressure and purification of the residue by col um
chromat ography on silica gel, eluting with a m xture
of ErraEmieotSsit-igidoradd-ehenobenzyiipa-dimethylquinaling-yaxyl-
vol aseg)imathagasufforidntiiee conpound as a pal e yell ow solid,
0.15 g. 'H NMR (DMBO-d6): 82.75, (s, 3H), 2.90 (s,
3H), 3.60, (s, 3H), 4.40 (s, 2H), 7.00 (d, J
Hz, 2H), 7.35 (d, J =8.7 Hz, 2H), 7.50 (d, J
Hz, 1H),7.95(d, J=7.7Hz, 1M N@B MB: ESI (+ve)
" (Method B): 406 (MtH) +, %‘- ian time 4.5 min.
Preparation 12d:
- [8-chl oro- 3- (4-chl or ophgnyt&ul f aegyt) - 2, 4- di net hyl qui no
~lin-5-yl]acetic acid~d0 _A_nixt
[ 8- chl or o- 3- (4- chl or ophdhyl%ul f anyl ) - 2, 4- di met hyl qui no
lin-5-yl]acetic acid nethyl este¥ (0.040 g), nethanol
1¢2.0 m.), water (0.4 nlL) and saturated aqueous

itk . oxl i . [ rred at
PR 500 O ey B

1 en¥RRaceUimEBFneP iatRTEee pressure and the residue
diluted with water (2.0 niL) -and then the pH adj usted
iR et bt it i,
14, acthobd A v Ay Bron St SR a e v paoate QR Bund
as reetinesulionemide (EA0a) an4-0B8-dy et BRMNGPADDE/(OBE T B
gc(l)'d img/aﬁ)@(@ Ohdt) whé‘btiwb&t(rﬂyﬁg?g g@%ﬁlre S? h§u rgﬂg(n%xtué g\})as
7 SR idhorghehgd g i L s gl et
7. gBe(IpRgnesium sp!fge.qfc’a sq_vepb was rwvecgg]der(rfg%?d Preastiesad A)

2B 9 Dou(iftdaiidn-bf théresiand byqephaiafits rdvared-pihdad. HPVB usih gradisi@ bver

(Exw%m%t%fac%%itrﬁé\(ﬁ thibr (466116 88 4 WorbdrBinditibr) Fhvd-tite ©

le 13:
N- ?%R["%-”Eﬁ’f%Y%E"%?c("ﬂ’-oc%P@r obenzyl ) - 2, 4- di met hyl qui nol i n
-5-yl oxy] - acetyl } met hanesul f onam de C ‘
H NMR (DMSO-d6): 3 2.60 (s, 3H), 2.80 (s, 3H), 3.30 (s; 3H), 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 (d, J = 8.4 Hz, 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.

- 8.7
1.7

Example 14: N-{2-[8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-yloxy]-
30 acetyl}benzenesulfonamide
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OS*INO d HCO 10 Preparation 13a:
N-{2-[ 8-chl oro- 3- (4- chl or obenzyl ) - 2, 4- di net hyl qui nol i n
WO 20079861y acet yl } met hanesul f onam de A m xt ur ePOf/GB2006/003644
[ 8-chl oro- 3- (4-chl orobenzyl) -2, 4- di net hyl qui nol i n-5-yl
oxy]acetic acid 15 (0.050 g),
1- (3-dinet hyl am nopropyl ) - 3-gt hyl car bodi i m de
hydrochl oride (0.037 g), nethagesulfonam de (0.020
g), and 4-(N, N-di et hyl am
di chl oronmet hane (5.0 nL) wa
‘tenperature 1 hour. e m xtg
di chl or onet hane andt b sPs
wat er and then dried” gpey gnestwm sul-fate. The.
sol vent was renoved un8erHreduced pressure and 20
purification of the residue by preparative
rever se- phase HPLC using a gradient over 30 mnutes
of .rRgRkMoN 14ai N—Q-[b-ﬁhIWaJBEM-cr(I&aoe‘g(a)l)@,@cﬁm%wxfuinoﬁrgﬂni c
nod} £ - ' ..conpound as a yellow solid, -
0. %Bylggeiy%e%%@dﬁe) .5 2.60 (s, 3H), 2.80 (s,
BH), 3.30 (s, 3H), 4.30 (s, 2H), 4.90 (s, 25 2H),
6. 86mikidte o [8chiBro3-(Bizhlorbbdrkyl)-274-Biethygquinblims-Boxy]abktic agil) |,
7.35 )35 3. vodiifhide hydrodBiofide 16.037g)H) -
1 géczg%’rr](g ,d'"%lh%éjmﬁ%:g@é% J.h(v %\%’SS&%K}'E{J‘ %%%&AQ):#%G??Q)
( mbEfzehesiqnamicp K103 ghandAr NV AMethVIRRIARIBYTiging 4005 9)in
N- {d®hfoBmethbae (6.0 wascdiitred @ nenztgher@yrd 1 dpyrethayidduwe wes i n
10 S-prhif¥] coldfh @ﬁfﬁ{albg}a anesyt, kriryiif e rtbur¥\& methanol
2007/ 83q 43 E’CT/ G%Zb O%%%SQM& & ﬁ.T\Ibm.O TR ON . e
Pr eaBg |gte ?r8rﬁet %g:ﬁ. y volume), followed by trituration with cyclohéxane |
N- {cRotpiging  baal LIt ot di¢inyh ptheydhafiprd title corangpipeasiiut 8eFol i n
- 5-0.0tbgxy] acet yl } benzenesul f onam de '

ed at room .
¢ diluted with
s washed with

15  'H NMR (DMSO-d6): § 2.55 (s, 3H), 2.70 (s, 3H), 4.25 (s, 2H), 4.80 (s, 2H), 6.70 (d, J
= 8.6 Hz, 1H), 7.00 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 8.6 Hz, 2H), 7.60-7.70 (m, 4H),
7.90 (d, J = 8.6 Hz, 2H), 12.55 (br s, 1H). o
MS: ESI (+ve) (Method A): 529 (M+H)*, Retention time 12.4 min.

20 . Example 15: [8-chIoro-3-(4-chIorophenoxy)-2;4-dimethquuinolin-5-y|]acetic
acid

Cl

C

25  Preparation 15a: trifluoromethanesulfonic acid 8-chloro-3-(4-chlorophenoxy)-2,4-
dimethylquinolin-5-yt ester '
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5 A mxture of

[ 8- chl oro- 3- (4-chl orobenzyl) -2, 4- di et hyl qui nol i n-5-yl
woyyasegss c acid (0.050 g), PCT/GB2006/003644

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochl ori de (0.037 g), benzenesulfonam de (0.030

g), and 4-(N, N-di net hyl am no) pyridine (0.005 g) in

d
00 TR 7 T LR B 8
c oI Rﬁ‘ﬁﬁ*V'tﬁfWPr@Wﬁlhé’@Sdbh'V"deﬁp &3 9)iretgsgiem carkdnate (R deth a -

M xtah@drerliraied 0van@las hédtad bfl midrovereadiftanat 120 °d Rr ty
y ol rHiFﬂﬁgs Ttﬁe%lktgmf%ls lapl'utetdrv@nb Hl'él?érgﬂ&?%’]rwetand @E%ol&?ﬁ@? ‘f/ash

cont a|n|ng
t i W8 ZRISHA A raias aguepys sodiig) chigride sg umngthen drieflQvaqVR
( DMEgnekfi)m suBaid. Thb sélgsnt @ddrem®ed GhdeBred@kY predbu@amnd he 2H) ,

8rQS|c§m3.'purl?_fl)i'éDib &bt cg%mat;')graﬁhy%n@lhézgfl_bt]zluﬁ%'wgg %_}%éjzf J =

4H)ethyl a;:e@@ 3(18 penjane((‘sé By wq&lme)ztp')afforq_gleggme%md asa yl_ellgu ohﬂ,s
1ESI0.36ve) (Method A): 529 (MrH)+, Retention time 12 4
m ni 20 Exanpl e 15:

B b AR B Y, 2 1

tr| fl uoronet hanesul fonic acid
8- QﬂégﬁFeﬁl0131Mﬁ%hlbﬁrﬂ@hﬁ&em%hox%rz%-dimethquuinolin-5-yloxy]acetic

TR o1 eeter 4T %0 5007036743

8- chl or o- 3- (4- chl or ophenoxy) - 2, 4- di et hyl qui nol i n- 5 ol
( 0./oBixm)e, of Nilugadnemantduifdnicluoit 8rblda @ ShbbstithatyEg4-( 0. 68

9 oPALARRLINE.G 609021 5, £RnAR Bhiimh EhERBKILATH 20 o

m cr o
f or<° é‘bg)ssqqi“mﬁcstéte (G ShiTefipPEgeseagp TR eapit (0.020 o
20di cintl 011 eisdibrendprasging ferraces®(0)(0i 002 g\im &/, Nndirs tmdformaiide (5.0
‘ watna_r) wamease@tby itk ShvERHGAYS 2106l AR} ffhhnﬁ&tésd %é.ﬁ.&tuﬁel w28
um s g tg )gure | vent
PR S o Hoar e Br 8L SPnai = midre PERel TR
purdnf pigllorppetagsiePrh todkir Ryvalme)riapieyd e carrourdasgeaieliow oil,
el wiosmg. with a m xture of ethyl acetate and pentane
94 1:9 by volune) to -afford title conmpound as a yellow

solid,
MS: ESI (+ve) (Method B): 390 (M+H)*, Retention time 4.4 min.

Preparation 15¢: [8-chloro-3-(4-chlorophenoxy)-2,4-dimethylquinolin-5-yl]acetic acid

30 © A mixiure of [8-chloro-3-(4-chlorophenoxy)-2,4-dimethylquinolin-5-yloxylacetic 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. Thé solvent was
removed under reduced pressured and the residue purified by preparative reverse-
phase HPLC using a gradient over 30 minutes of acetonitrile in water (30 % to 95 %

35 of organic modifier) to afford title compound as a white solid, 0.0050 g.
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10 0.36 g. Ms: ESI (+ve) (Method B): 466 (MH)+,
Retention tine 5.1 mn. Preparation 15b:

wQ BsoclBend- 3- (4- chl or ophenoxy) - 2, 4- di et hyl qui POT/GB2B6§03644
| oxy]acetic 15 acid nethyl ester A m xture of
trifluoronmethanesul fonic acid

8 CTH raviR (CRASChae Y D450B e 268 ), QH)44 25 (s, 2H), 6.85 (d, J = 9.1 Hz,

ter Bttt kB s ROV E7l B CRA Cst 128 1. 40

) , MSRH! i/iﬁ?)éwéfh@d@ 7. (Mzﬂlzl) ,Retention time 11.6 min.
trimsx:ﬁs;nenz)wetd@n@a@mt(mm)) Fatepnliadislomig.0- 020 g) 20
and 1,1 '-bis(diphenyl phospino) ferrocene (0)(0.012 g)
In N-di nethyl formami de (5.0 nlL) was heated by
i CPRRSR SN S b PReTT- s Ao vS-

M xyloxydacesicsacidunicl [8-cmidrdi3/(dablomstiena) 20 GHMMIGUiNn-5-

Si | 16&1dd8hcack| Uting with a mxture of pentane and
di c Ioromsthane (9:1 to O0:1 by volune) to afford title
conpound as a yellow oil, 0.034 g. 25 Ms: ESI (+ve).

(Method B): 390 MtH) +, Retention t¢me 4.4 mn.
Preparation 15c; ‘
[ 8-chl oro-3-(4fct
I]acetlc aC|d

Jui nol i n-5-y
ony]acetlc acid nethyl ester'(O 035 Q) et hano!
(5.0 n), an of M aqueous sodiainTdwdr o sol ution

1¢0.36 mM-) was stirred at roomtenperature for 4
hours. The solvent was renoved under reduced

pressur sidue purified by preparative
reS%?%aéa%o'bﬁags% 4F?E|9@%EI¥V'HGX%'e§r4é’dﬂ”‘ént over 30 ninutes
of acetonitrile in water (30 %to 95 % 35 of organlc
MO A §di@bn of hexané-b Alafbné 5t7| .mm% d’ﬂﬁarﬁ bk

19 Dl\ﬁg%gl Cfg overg%irv\? mgso min tg%%ttr %sgen%of sog,%Géwerg (%_D
6 g5 ln(od QJg)+n M N ylfgpqymldq 6951LQ d-5 °C. Ihegmqgtufqz/vasgmed a
7. 450n6 Bmpekatare forB0 Mtnuted ah) therva Shutigrolor 1-bromofnebhytiz, 1 |'|)

chﬁéber{zé*ﬁlégh g?h?ﬂﬂn@ fR@Zﬁld P%;HQLT@%J %E{[S%se Wi

Retpgpﬁq oéﬁo :mnHtEs Ahgyregyiting mn@urwg&iﬁgrrgd Q@ogﬁgmgeyature for 17
2q 8-hotrs enddth@ qildted Witrot. @ Menaepliy hydroettidriglacid { 108 triby Tegeimixatd N-
S- Wéls @)\’tbéh@@ @l cﬁetﬁ&ﬂ: LifleraR@ltne combined extracts washed wﬁh 1.0M
[ eous Tyg ogYS rg aglg B‘? ﬁ?uratgc! gqueous sodYum chlonde 0¥U'[IO u:!\n%?rllelnn_
|ed over magnesium sulfate. The solvent was removed under reduced pressure
‘and purification of the residue by column chromatography on silica gel, eluting with a
25  mixture of pentane and toluene (1:1 to 1':2 to 0:1 by volume) gave title compound

(65:45 mixiure of keto-enol tautomers) as a white solid, 2.6 g.
'H NMR (CDCly): §1.00 (t, J = 7.3 Hz, 3H), 1.05 (t, J =7.3 Hz, 3H), 2.05 (s, 3H), 2.15

(s, 3H), 2.25-2.50 (m, 4H), 3.05-3.25 (M, 2H), 3.65 (s, 2H), 8.95 (t, J = 7.5 Hz, 1H),
30  7.05-7.10 (m, 4H), 7.20-7.30 (m, 4H). ' :
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a 1?1..ydi N OO OOH OOH 10 C Preparation 16a:

3-(4-chl or obenzyl ) hexane- 2, 4-di one A sol ution of
wWheooanss723 4- di one (5.7 g) in N, Ndi net hyl f or raP€TH&BE®B/003644

m) was added 15 dropwi se over a period of 15 mnutes

to a stirred suspension of sodiumhydride (60 %in

0' | Prep%fa%org)Gb' aﬂd ll\liaNB gﬂll&@-tsl@/ Eﬁl&éﬂéﬁﬂ] Q%ﬂ{yﬁ@m%yl?unﬁwﬁ% 581 C

ure

i P50 B ROt DA TG B RS et hyl

chl orobenzene (11 g) in N, N-di nethyl formam de ( 20 )
WaSA ast@%dof dram\wscﬁlo@weernom 723? 3-@cthRFob&2ylRektnb @5t-dichB €
(Vﬁ@& nrgi lﬁmglﬁ(%ﬁw?fim d&ncrno%yd aate X {)18)2 r%%%ﬁqgfatqu JC,e forf P g
hy diogshThemibiure wheicopled © ream) temperatuiejapd thlp@pwna%d Iyeobmpt ed
W tdhrotiaeighighy datsINe geh Btirighveth @ eiire edoleenk BACdiGhiorRaIeAE

Wi 5.4, G M- AGUS QLIS B QBRI Limd & Shofile SAHHIAL Sfbs

queous ‘sodi um chl or e sol u
rrag€he3| um sul fate. The sol vent was renoved under
10 educed pressure and purification of the residue by

CO':\H@ES?HP&)W&RWB@@% d@ﬂ-g hL;t'eEtr%? 9.%1;86%!1&%@9191 wth a 25

m xture pent an l'uene to 1:2 to 0:1 by
vol une). gave title conpound (55: 45 m xt ur e of
kethererawbn tazaho ibr [$ichla®-344shiprbieengyb)-4-ethyl-2-m@thglquiddinSivVR

);lcetléaold rgeghﬁ éster\lnd'[s zhlgrol'dzm cla&'))ben;yg%esﬂ(% -4- 58 (:m7 3

glz mg‘ 06§° (]Rﬁgg%‘—ﬁdm%‘%yg%“{r, oH). 3.95 (t, J = 7.5
, 30 7.05-7.10 (m 4H), 7.20-7.30 (m 4H). 43
V‘D A?BQWeQﬁ63H&o€@£l@&%ﬂ@)&%@4§meﬁylw @b-biiAd G

1’7 4

a( chlorobeigz;(l) f etfﬁ/ll -4- meglélﬂumqhs\ -5- A?I (0, t'z% §)| Né\l dlm?tp?f)r%]amlde (4 O .5
. o| mlaanptassmm carbonate (0.12 g) and bromoacetic acid methyl ester (0.12 g) was

2B- cditraf @ rédm(idmedioe be hayd. FThmieiifeyas diluteitvity letivii aoethte n- 5

'30| ajr\é‘tlfe r?ﬁ;(tlee%antv?s?ﬁe@mmm%atm(g%&gQ&ﬂ@ ch(on s%llﬂgn and

robenz hexane- 2 I one

p- tBIERLLE PO %“r%\&‘f'faten‘ﬁﬁéﬂ'y‘%ﬂ“éﬁsde'(‘@" iﬁ“"&? e\‘}%}é%dheat ed
at pr@8ur€tof affprditiseompounds as hmentoiduradeemiemlicc 686 ed t o
room tenperature and then puri fied by colum

21 e ARl s B Rt Raae e 18p8 400R 0 1 1
2:3to 1:2to 1:4 to 0:1 by vol urre) to afford title
C OIREp&RAen 16d.a8% 17¢: [8-chloro-3-(4-chlorobenzyl)-4-ethyl-2-methylquinolin-5-

yloxylacetic acid and [8-chioro-3-(4-chlorobenzyl)-2-ethyl-4-methylquinolin-5-
yloxylacetic acid

30

A solution of [8-chloro-3-(4-chlorobenzyl)-4-ethyl-2-methylquinolin-5-yloxylacetic acid
methyl ester and {8-chloro-3-(4-chiorobenzyl)-2-ethyl-4-methylquinolin-5-yloxylacetic
acid methyl ester (0.26 g), methanol (15 mL), water (1.5 mL) and saturated aqueous
lithium hydroxide solution (1.5 mL) was stirred at room temperature for 3 hours. The

35  pH of the solution was adjusted to 4 by the addition of glacial 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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g 10 Ms: ESI (+ve) (Method B): 346 (M+H)+, Retention
time 3.6 and 3.9 mn. Preparation 16c and 17b:
wQ BsoclBend- 3- (4- chl or obenzyl) - 4- et hyl - 2- net hy| PCT/G8RI0GA03644
5- yloxy]acetic acid nethyl ester and
[ 8-chl oro-3-(4-chl orobenzyl ) =2-ethyl -4 15

met,m.ydtértaf Btonfitieon WaKkMb 446 b8 % oAGhEhidTRIIIK toRefbRITa-Ghoro-
B PRSP R SN Y BEARTP 28 AYPAL R -5

- OIO 048 d a8d [Bighloroes-(3-chlorobenzyl)-2-ethyl-4-methylquinolin-5-yloxylacetic acid

( 426 Blyaoehenzvhd y2- et hyl - 4- met hyl qui nol i n-5-ol (O. 25
), N, N-di net hyl ?orrrarri,de (4.0 nlL), potassium . .

carbonate (0.12 g) and bronpacetic acid neth ester

( 0.[&ehigiy-3ehiopaperay]) vetivl-2ametpvisrcineyieyiaedie éc"%/ or

houp NMRT(bmsmds; 9r a5 \Was= 18 Heltseg] 26 (d) a8y, Bys (naeey, artae(s and

t hi S rat u o um.
Rl N T R R R R G e
sulHza?H, 7.78e, o8- ¢ HntHhad0F &ndvEE under reduced

10PT @863 ESE(+Ve) (Mdthaaragh 40 tNe1)'C REMioMtiRe @157 @inhoney col our ed:
sem -solid, 0.26 g. 25 Ms: ESI' (+ve) (Method B): 418
( MtH) + Retention time 4.5 and 4,8 nin, Preparati.on
16d8- gﬂl\cao §-f¢-chlorobenzyl)-2- ethyl-4-methylquinolin-5-yloxylacetic acid

[ 8- InviBr (OMBO(aby: G h 26 (tnoemzyd, BH2.et 3y3H) 229080, Z:{4JIH1] aH)', n-

Coi@C n

[s% ”49?%%?%%@% S e T R R N N
155. =825 PHL 877 (4. 4t B4 301HX sol uti on” of

[SWEer(evéi(l\(lethadm) mn@bermWyRétemroetirhg/’IzGZmMEt hyl qui nol i n-
5-yl oxy]acetic acid nethyl ester and

[8-chl o y met h urnolrn-
2 g deant 15 oo daibronedid N ohiad, anol "
(15nq’rlinolquimdinérvk(xy]a5etiﬂ§):idmd [Sseiterotdiftioperostionry-3-(f+ t hi um

zdrydmepsbd&ysmmathmnu{olm% yfexz]alﬁﬁﬁ: atld rred at room
tenperature for hour s e 35 pH of the solution was
adjusted to 4 by the addi tion of glacial acetic acid
and the nmethagol renmoved under re§lced pressure The
resulting pre aS ol | ect gd 5 ratlon and
purified by -
gradi ent over x
m nut es of aceg trile in water (20 %
organi ¢ nodiflier) -t W6 afford [ 8- c%fero
-3-(4-chlor | ) F4- et hyl - 2- mefhyPHui nolli n- 5- onxy]ac
etic acid as a yellow foam 0.049 g and F ,
[ 8-chl oro- 3- (4-chl orobenzyl) - 2- et hyl - 4- met hyl qui nol i n-

S W Pk AF R £330 Boend-Poxdiithy i@ %eid ARTestd- 10 9. 5

25

A suspension of potassium teri-butoxide (11.2 g) in anhydrous tetrahydrofuran (200
mL) at 0 °C was treated with a mixture of tert-butanol (0.2 mL) and 3-oxobutyric acid
ethyl ester (12.7 mL). The mixture was warmed to 15 °C over a period of 40 minutes
and a solution of 1-chloromethyl-4-fluorobenzene (11.9 mL) in tetrahydrofuran (40
30 mlL) 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 ) - 4- et hyl - 2- et hyl qui nol i n-

5-yl oxy]acetic acid "H NWR (DVMsO-d6): S 1.15 (t, J =
wQ@2®7M36748H) , 2.55 (s, 3H), 3.55 (m 2H), 4. 30P¢EHGB2006/003644

2H) 4.90 (s, 2H), 6.95 (d, J = 8.6 Hz, 1 H), 7.05 (d,

'J = 8.5 H, 2H), 7.35 (d, J =8.5 Hz, 2H), 7.75 (d,

I\/Et ‘%’ %db%d D% gtn I\/ﬂf- Q&e(vl% eRtractéd Wﬂh etﬂ;ﬁ)a&@{e dntne( +ve)

t ent
5 C%W"&F&Xtéactsdvaé?ﬂddw SRR B Aot AT aenol  n-
5- pblatoy pedtiben dried oval mapheblvR s(iBIMETedBlyent Hag repgvediunde
=7 rédud@ prékure an?nj tﬁQreQﬁue p%H)ed b?d&mat{oﬁ undbr redlzoeﬂ pJElgsure’2 H) ,

5? é%oxllgw%pou%'_‘lzoégog q_g{)%m%a f? gggi?tg(cof?poufgasago HZI?_‘G.ZS 0|IH)
2H)1248. 75 (d, J = 8.5 Hz, 1 H). Ms. ESI (+ve) (Method .
A): 404 (M+H) +, Re'tentiontime 12.6 min. Exanple 18

(- AVBHERG 120 bt Wi 320 - I MRy 72 6.9 =70
me tHay1HuA. 15dini 2H)56.98-080/(madtdt 7.t0-ath @, g
1( 8-chl oro-2-di f | uor onet hoxy 3-(4 20

A ‘#?épgk% %L anc'\ﬂ%)e[% Morg‘é (;% Ezy%g?\%&%a%% 1G4 aC' d a
Pr elffuidrequinelin-BrBexylapetic 4cid mathy! sBiRTRRY [8)Qh@f%3<(§ﬁ'l9f’f§’?qnéy')e€r:| d
et ydthyes6er1,2- 8By didqSinGipeyRikdatefaciadleysdstem
t ert - but oxi de (11.2 g) in anhydrous tetrahydrof ur an
(200 mL) at 0 Cwas treated with a m xtur

1% erAmigueshGraming:-ochirgpheewaseinasidmeivt eéteéel %9> ?e&4hy|
eStﬂedsrot(ei:ad)Zs axbiutyrid bed athyt sier€7. Agispalvrhespbbric acid 65@) ander a

per b 2cheQk .0 ﬁ\g Nés%‘ét@é at 1396 Br SRkt TraMiire vas cooled to room
or onet E{Ht uor obenzene

ot et ? s m@teéﬁndrﬂx"i‘“e\ﬂd’g ]THQ P %%Jﬂ? fnbined
r esmlretctsrvgrerwashwwhh@m entl died QU@r rEadnesiun? eulfgisuThs solfgnewas

201 XEHbRd ur\’é@ﬁre&&@& ﬁdsshﬁa a'h@@n@rés@i[f@ﬁfnﬁédﬂy&:oluﬂH uted with

wat er _and the tra

20(?57’51@'%%@" Bé ﬁ%d@@%ﬂ"x“‘% edr%ﬂlorog'g Pressure.
. Thengthege! dipe! WQ'U@RX’[P&W‘M'GW'FWU@%%Q%cet ate and the
conbi ned extracts washed with water and saturated

~ AqUE MR @BETVEL SO8H Aso (s, 3H), 3.85 (s, 3H), 4.05 (s, 2H), 4.15 (s, 2H),

25 4.70 (s, 2H), 4.85 (s, 2H), 6.50-7.55 (m, 12), 9.00 (br s, 1H), 9.10 (br s, TH).

Preparation 18c and 19c: [8-chIoro-4-diﬂuoromethoxy-3-(4-ﬂuofobenzyl)-z-
methylquinolin-5-yloxylacetic acid methyl ester and [8-chloro-2-difluoromethoxy-3-(4-
fluorobenzyl)-4-methylquinolin-5-yloxylacetic acid methyl ester
30
A mixture of [8-chioro-3-(4-fluorobenzyl)-2-methyl-4-oxo-1,4-dihydroquinolin-5-
yloxylacetic acid methyl ester and [8-chloro-3-(4-fluorobenzyl)-4-methyl-2-oxo-1,2-
dihydroquinolin-5-yloxylacetic acid methyl ester (0.39 g), N,N-dimethylfo‘rmamide (70
mL), potassium carbonate (0.41 g) and acetic acid chlorodifluoromethyl ester (0.22
35 mL)was stirred at 80 °C for 2 hour. The mixture was diluted with water, extracted
with ethyl acetate and the combined extracts dried over magnesium sulfaie. The
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solution and then dried over magnesium sulfate. The
sol vent was renoved under reduced pressure and the

wo edrasg4puri fied by distillation under reducePCT/GB2006/003644
pressure 5 (boiling point, 102-104 C at 0.42 nbar) to
afford title conpound as a colourless.oil, 12.4 g. 'H

NN@oK/%s?%moéd Jan&q) re{dEced%re’ssuze Endltie resddl pur%:ea Qyéc(o‘fhmng H) ,

2 I_Dchro&%graggydzo sili ?ﬁ geg ’gbjtmg-;mtﬁé mydtfg%f(cmjfohg%le aa%ethyg g(]:etate ‘
Pr e(ﬁ;abavqlmma) baord itk cbHlpounds as a mixture, 0.26 g.
[ 8-chl oro-3-(4-fl uorobenzyl) - 2- nethyl 4- oxo-1, 4-

£ ANBAREERL bOsF IS A S0 S oL Y e, 69" 200 R,

met4:B6 (s, 2Hp %35 Is, 2H)04. 86/ r 2t)L6.6968.05r(m5140).0xy] acet i ¢ aci d
nethyl ester 15 A m xture of :

t d ter (1.3
Ao i T LRSS brds i TR P oo o
(7. Metlgijqwnp}mf%ﬁﬁms@h@aqwara@ @l(v(fqg:dlgl)ormedﬂoxsdﬁi t/kane (8.0
107L)flubr@BenBdd-Bstnyduindids-foyREetib afi@Ur s.  The mi xture was -

cooled to room . tenperature, diluted with water and

extracted with etaé{ acetate. The conbined extracts
we rAesalidiare (B-ehior h-iiasamediony -3 flarobrpe) - efRExngli-5-
sul yidyReetid AR ety @stdr ai@[B-cRBror2aiTve e oMy S (4 fl@mobeas))-4-

Pr &R& qﬁlnam%&gaé’eﬁ@ | ) @‘I‘Fétér SFQG @ym&@nbﬁ%‘o mn% water

chro ogr xture
15 @De SO SO g Ag1 ww“’ﬁew QP tefAReyalyre
af ffarichotui. Thessomimpeas adsifiedhy 3@ agiditiontéf RC(IGIOCICE) extréctatl 75
( S wﬂﬁ "é')hyl a%et&g ahPthe illbined eﬁéct@ SriedIBr mﬁn&ﬁm‘s‘éﬂfat@ Hhe

566lv tg/gs ?ﬁ;‘ovefélydergedﬁ?f @tﬁﬁSlg érﬁrﬁ) resi efﬁrzf?é Py grepa:[atll_ﬁ
Pr erp\@r@tqhm HP8E usingla gradient over 30 minutes of acetonitrile -(in water to
204 8-HBldgd- &ﬂcﬂo ﬂ-bfludﬁﬁﬁéﬂf&? Bexylodbérttylf-2- HEhRQEDENb-YioRacetic

net hﬁjlag lé{lwrﬂ Pc% F‘ Ogé @Xryc{ [ﬁgl%ro% dﬁlﬁ&gmg{ﬁngwm ﬁ&?o%gnz?ﬁg

[8-C
fl umtby@éwzlwr%w%ylﬁﬁ'mq%ﬁw'tﬁ ARlig-0428 8y | acetic aci d

net hyl ester 30 A m xture of

ggu,ﬁﬁﬂgﬁﬁﬁ e étllwﬁ%%’%g%ﬁy@z FRilinds SYBfachacholy o
2 SIS GVBOLR) BS 6 B I90 o A THor2H 7R § =B e

di hy-tr7oogei. 15ainj 41) 538 (0 v 7a el iH, 7a85i(d Jestettyd, 1ie)s 1380 (PiGs, 39
car%&ng{ g' net hyl f ormami de (70 nL), potassium

chI%?&@f@Vﬂ&“ﬁﬂ%@%f?sg§$§§£%ﬁnﬁﬁ“@%1H€Y”Mas stirred at

80 Cfor 2 hour. The mixture was diluted with water,
3@ Xt [BRREBD-difbrbrictRdx 8l (4- M@ﬁz@l)ﬂ%tt&lﬁ@n&%@loﬁﬁ&etlc acid

ext, u 1
oL AR oflectl 2456 TOATSE AL L6 o 16 190 0
1H), 7.00-7.25 (m, 4H), 7.80 (d, J = 8.7 Hz, 1H), 7.90 (1, J = 72 Hz, 1H), 13.20 (br s,
1H).
MS: ESI (+ve) (Method A): 426 (M+H)*, Retention time 12.6 min.
35
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sol vent was renoved under reduced pressure and the

residue purified by columm chromatography on silica
w@eio7/08d7w3 i ng with a m xture of cycl ohexane anPCEGB006/003644

acetate (4:1 by volune) to afford title conpounds as a

m xture, 0.26 g. 5 1H NWR (CDCI3): 5 2.65 (s, 3H),

2. Exarple BHS;chtor88-(4-dethaidsulichyBbndys-2, %ethﬂq@ﬂol(rﬁs-

2H) vioxyfhcatc 4cd 2H) . 4.75 (s, 2H), 4.85 (s, 2H),

6.60-8.05 (m 14H). Preparation 18d and 19d:

[ 8- chl or o- 4- di f I uor omet hoxy- 3- (4- f | uor obenzyl ) - 2-

nmet hyl qui nol i n-5-yl oxy] ac t|c acid and

[ 8- chl oro- 2-di fl uor onet hoxy-=@

f 1 uor obenzyl) - 4- et hyl q -5 onxy]acetrc aci d. A

sol ution of

[ 8-chl oro-4-difl uoroneth

I qui nol i n-5- yl oxy]acetijc acid hyl ester and

[ 8- chl oro-2-di f I uor oned - 3- (T | uor obenzyl) - 4-

met hyl qui nol i n-5-yl oxy] aceti coag+al nmethyl ester (0.26

g), nethanol (5.0 nlL), water 15|(3 0 nmL) and tithium

yydroxide solution (0.13 g nL) was stirred at room

era e solution was acidified by
181 S SPGB e APt od w b
ethyI acetate and t he conbi ned extracts dried over ,
rragar@amwwq‘au{tér@tzer didria Q4.4 §h Mwﬁrmélmoﬁr@m\é?fb 8¢ added

; Cejj‘rlpo% gse B&e?%%gno% o?w mrnuq% %%S%H @%gnshog ESOGWé'(ﬂy%rWF (%’V er
10go rrt”r?tj’t1e739)d)’f N, A’cdétqﬁwlfqrmﬁmlée (50iMh) glad & TheomiROreafas waaned .
[ 8-teiobmtampératliré buspzoOnmbtER0Y a3ol(tbniot LBroABRERY-L) - 2- et hy

. q %e‘ﬂ%‘néé&ﬁ&y%&r&éﬂ @6Sh K n-du el Wolnfl ) RQL Al O 032

[ 8 dt‘:CrWVEF 8v%5 2 AP GbI0gPiRteRo Kip-resuiting mixiyes waseHzsA af rogm

e tiémdecpiira ol 1 hhdbrsyahdihgr] diloet! with &0 Mhgasoua hyldchiericsldi(tho
150 09 T8e resultrn mlxture was extracted wrth a mrxture of diet yI ether thyl

[8£%Iprq | @ %j uoro ;F 2 e

| qGFASF By W ug'ﬁmng &CP’E“"% |e(§"af§ "‘f‘ﬁ"eﬂl\‘?ﬁ (3 ed 85‘“3053

2. 56""{@ chigidp solufiozand(then dfigd) overim@Megign sulibfp, The s@Fenf das J =

8. Genldfed dndkh redubedbresburb and Prifidkkibn of the2&sidub by ebiymn/> Hz, 1

Esr“ffm U ﬁ"’%tsg/ife'“ﬁ%*"? Hhpp e MORCTAC M

tgd by volume) gave title compound as a colourless gum, 3.7 g.
[8 chl or o- 2- di f | uor omet hoxy- 3- (4-f 1 uor obenzyl ) - 4- nethy

I | [
qutlrtKh (Bn€r )%@ef% tzr%@%i—r?sgé%ﬁ%"{%@b@%%?s 43=)
7.3 ér—y S(S?I-bd (tzjs—(ﬁ»]l—lz@}tb) 7.35:7319 (MeHH) J7.86- 33907(m|,.|z
1 Mh) 7.90 (t, J =72 Hz, 1 H, 13.20 (br s, 1H.
5NB ESI (+ve) (Method A): 426 (MtH)+, Retention tine

Preparap ion QOE? % chlorovg)(42m0e Z\Le()s%?o%;llgen%%r é 46'3%1%81%{1890%9 g%l

A mixture of 3-amino-4-chlorophenal (0.36 g), 3-(4-methanesulfonylbenzyl)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 mixture was cooled to room temperature and purified by column
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Exanpl e 20:

[ 8- chl oro- 3- (4- net hanesul f onyl benzyl ) - 2, 4- di net hyl qui n
W@Ri0r03674y | oxy] acetic acid CL O O OH O=S=0 PBCT/GB2006/003644

Preparati on 20a:

3- (4- met hanesul f onyl benzyl ) pent ane- 2, 4-di one A

sol manmtbgﬁa‘phmfﬁilﬁﬂ 8el ivfinghhibraenikidre 4f (!Jc)hldrdﬂnethane arid ethyl

N, l\kcgfa[@ggdy 0 f5 r¥| ol H% S:“g %T%rcmﬁz cgmu@:d(gqgmlx%eo&weto ncnger

a stirre uspens on O

soth‘d}ﬂWf?W.a@é'g?@wd 0¥ Din oil, 1.7 g) in
N, N- di met hyl f or mam de (50 nlL) at -5 C. The m xture was

yar IS s (e Mefhd BIPR @W BefdlfRh iR@ 2Byt es and a_

sol uti on of anesul fonyl benzene (10 |
g) in Nl\l-dlrrethylforrramde(ZO m.) was added '
dr ofrepasadioneesr [Bachiperd-@hetanesOifonylpanz@)s2, 4-dilvethyl@snolin-5-ng

m )épd* 1Bedi@gcidhbthyi 8derdt room tenperature for 17 hours
tZen diluted with 1.0 M aqueous hydrochloric acid

(100 15 nL). The resulting m xture was extracted wth
1@ nh sixtureeof 8fchidiogh (hyriethapdsaifondbra 28t 2y dimethy@iratires-6110.31 gy -

Vol MNRImekiyforinABide (Hmhlae&)ta@é‘i&rﬁ %Bochafé@@w aWl brBméhcetic
SO

a1 Sl AU ERRy wEP G AT h i SR A R e
u n dege dHlé%ﬂm@& %@@@@ed Hisgolgion weshed Witiovaterfane adureied i due
by amoédussodivehehivmad yfiedid teh dedd dverdndyfésiuntdutiite.MBe W th -
15‘?l rQoEEM f%fnof;éﬁq}ngé}%&’a%% é)?é%gjré% M&yﬁmﬁgt%%% tﬁs]a ?egldlse gll to
gurﬁolu%lgm ?hramatogqa;%mqn E; @@pb;lutmg wih @51|xtu§,e of@:]hbene 2.15 (s, .
6H)dichBrad@thass ar@lidjhyl £8et8iB (1:50 tok)q ard.0A51 Hydpludhejgavetitd Hz,

21-cbh OL%dZ§a(VﬁlteS%w 02& 00 (t, J 7.3 Hz, 1 H),
7.35940 (m g790(m 4H). 25 Preparatlon

20b,: ,
2(8- cHIWR)(DBﬂSQAdBthtﬁ@mwl 2.80(sl 3830 (3,-37), &-7d (k¥ hB|si NO

| l m—@-sQio (@2, éfgsl(oed 0k.73184H) 3043, CJhJE%QPEﬁP%s (dOJ 3§79)
t?gﬂﬁsy_%ggg E&nzyl ) pentane- 2, 4-dione (0.
gmﬁb esu iC’aci d rmnohydrate (0.05 g) vvas
heaNI EShitrvel §tethai®):@48 Of+H)", Beterdign 8me Fhanini xt ur e was
cooled to roomtenperature and purified by coI um 48

25\/\‘D F@%@%Qf&)@“[ﬁ CE)S;I %%Qﬁgéegméﬁ)ﬂbenzey?)tgf met olhny

5t ome? hane
and"oéﬂ?ﬁ? |c acid

A solution of [8-chloro-3-(4-methanesulfonylbenzyl)-2,4-dimethylquinolin-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 to 4 by the addition of glacial acetic acid
and the methanol removed under reduced pressure. The resulting precipitate was
collected by filiration, washed with water and dried to afford title compound asa
white solid, 0.08 g.

35
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acetate (50:1 to 2:1 by volune) to afford title

conpound (7:10 m xture of keto-enol tautoners) as a
wheigesead i d, 0.32 g. 5 Ms: ESI (+ve) (Method BYT/GBZ®6/003644

(MtH) +, Retention tine 2.5 mn. Preparation 20c:

[ 8- chloro 3-(4- nethanesulfonylbenzyl) 2, 4-di met hyl qui n

0“ mhsaiard)a&@%d , sﬂylz@sr(@@mh@ &Y, 46 @ 2w xtaorg of

I'or 0- 3- (4- anesu enzy i no
. e o 8 Py D WP AR B PG
potdasss.aheca).bonate (0. 46 g) and bronDacetlc aC|d
' WEME‘,YEEQ ?4% QKAeﬁQ 31)54591)(M\¢ﬁ)‘5 F&s&énfcfn&n%e%ﬁ hiRom tenperat ure

SOl e VS e OB, BAhEE ol Ut w oo

saturated aqueous sodium chloride solution and then
dr E%i‘nﬁé/@if [dmwe%t(mlswb&&bﬁesuﬁmwﬁ SRR tinoHES-

r enp nd er reduced pressure and purification of the
re¥'f’ﬂ‘§% g %ol umm chromat ography on silica gel,
eluting with a m xture of toluene, dichloronet hane
and ethyl acetate (1:1¢0 to 0:1:0 and 0:1:1 by vol une)
gave title conmpound ag aNwhite solid, 0.20 g: 20 1H
NVR (DMSO-d6): 5 2. 60 3I—Dp280(s 3H), 3.20 (s,
3H), 3.70 (s, 3H), 4.2% (s 5.00 (s, 2H), 6.95
(d, J =8.7 H, 1H, 3. 3(0d 8.3 Hz, 2H), 7.75
(d, J =8.7 Hz, 1 H)] 785(d 18.3 Hz, 2H). .M
10ES! (+ve) (Method Bp”~4d8 (M-H)+, Retention tine 3.4
m n. 25 Preparation 20d:

E;ﬁP?ﬁngtrlg%E‘gg{%@gg- $@ncgksﬁ’flé’lﬂrf’%%9|)§/llﬁf?nelﬁr;ZZ&r-f;IrB?thquumolm g Jylquin

[ 8- chloro 3- (4- met hanesul f onyl benzyl ) - 2, 4- dlnethquU|n

ol i )‘L;} Xmin @Qﬁ&rb&eﬁ& I(5:10 S”B»; @%Io%ﬁﬁ&&lst‘lf@nﬂ)ﬂe%e 2,4- .
met Hano P‘if %5 I at ur a
15 @@a@@ AD TR eSO G PR e 8

St inesitedlat adflux fooRnidyerfpe matue wasfogpledto d@ystemﬁﬁﬁ@ﬂs et he
S 0|stUlt/én9%m‘6@e% uﬂﬂurlr&i)&qi p‘i'étéﬁlﬂe e tBiguait@idissavedat ety aCIdaI
acetl C E, §
or ceuiparesipga i deler Fr TR AR o FRYGH HORESOLERURS],
i |ciechevieumagnosiaheufaigi 1fhﬁ SOEETE <= 4FT0ER PR 'leSUCET’ PP

od | tdn@ pGREaRe BT theaSsidiie bWEdItingh hetimatbgrabhyCHB stjca @ eH@nomh a

20057 R A P00 G e q@mefé@amouad o

ZI—DaPakPV&@W(%“dQ?B9675(d J =8.5Hz, 1 H, 7.30 (d,
8.3 Hz, 2H), 7.65 (d, J =85 H, 1H) 7.85

'H NMR (DMSO-d6): § 2.70 (s, 3H), 3.05 (s, 3H), 6.95 (d, J = 8.4 Hz, 1H), 7.00 (d, J
25 =8.4 Hz, 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-chloro-3-(4-chlorophenylsulfanyl)-2,4-dimethylquinolin-5-
" yloxylacetic acid methy! ester

30
A mixture of 8-chloro-3-(4-chlorophenylsulfanyl)-2,4-dimethylquinolin-5-ol (0.99 g},
N,N-dimethylformamide (40 mL), potassium carbonate (0.60 g) and bromoacetic acid
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(d, J =8.3 Hz, 2H). MS: ESI (+ve) (Method A): 434
(MrH) +, Retention tine 8.1 mn. 5 Ms: ESI (+ve)
WO Mavload4B): 434 (MHH) +, Retention tinme 2.8 ni PCT/GB2006/003644

Exanpl e 21: _ _
[ 8-chl oro-3-(4-chl orobenzenesul fonyl) -2, 4-di net hyl qui n
ol i metfy espdr @34 ral) @k stirrac hictoah teNperttute 1dr 24 ho@§ Thdbofeht Cl

10 \&s%rﬁovgé % r@x?dc@d"p %%ur@ and h? resndﬁ d”ﬂteﬂ with waten: an? this.

8- chl oro- 3- or o
i n-BXtfe gs ﬁ’?‘%{’tﬁ‘? withgh y!sacﬁ B‘%‘OE‘ inest parsire W®¥'9d g')h ‘
3- (whier hhdsadydiesaabeaub Saiyd Jhipeidd sohierPandi-driddboveli moeBesin 4
f?) isu@até ThélsNRRNaE At et r%@%%@g 9nc¥ Pt %tl&)of ﬁ@d
ol ue

i P bR S om BP0 i i SRS e AT

sol ageiate ankeyolokataner(tie by vahue} galefiie®spoewd aF A@hiteewlid] 026
wag, di ssol ved in ethyl acetate, washed with water and
saturated aqueous sodi um chloride solution and dried

over magnesium sul fate. The solvent was rempved under
10r e dU SO (EPE) 812-85 ROBHArEROSI3H], 3GALS, B), 676 (SHaH) rasz (due= by

colaumz ¢y, @O0 8 RY, 2 75\, 92 mhz 21 #d (eg, A/\s.hg
e of dichl oronethane and cycl ohexane

voI u?na gave title conpound as a pale yell ow solid,

0. 945 gSl (wer) Rigthod BVRRY A5 YD, Bet@tlmtlroesm@lm) 3.05 (s,

3H), 6.95 (d, J = 8.4 Hz, 7.00 (d, J 25 =28.4
ISHZ’Pr(%)EYq;IOH %\%ﬁs E@?ro% _‘_40 or Hesar%»yl)5§é%1e%g)ﬁ IJQ}-'; 58 4

Ret/lonfiacsie acidimethy! astepan [6- F*P'@Erﬁﬁ‘h?h'%?ioengnﬁﬁulflnyl) 24

[ 8-dintethylnoin@in(54Aogyihceticogehienmtysestd: anyl ) - 2, 4- di met hyl qU| no

I|n 5- vyl oxy]acetlc acid methyl ester 30 A mxtlure ofI
Ioro rophenyl sul f anyl ) -2, 4- di met hyl qui no
AR RS G R Y ParIReR Buneig e soets

2Op otaaé methlnhe@tar (@@ﬁba)e? ~¢hor@@rogybenavit aoid (hd@GRsridchiamiam 50

was stirred at room temperature for 2 hours. After evaporation of solvents the mixture
was purified by column chromatography on silica gel, eluting with a mixture of
dichloromethane and methanol (99:1 by volume) to afford [8-chloro-3-(4-
chlorobenzenesu.lfonyl)-2,4-dimethquuinolin-5-yloxy]acetic acid methyl ester as a .

25  white sold, 0.020 g and [8-chloro-3-(4-ch|orobenzenesulfinyl)-2,4-dimethquuinolin-5-
yloxylacetic acid methyl ester as a cream solid, 0.056 g.

[8-chloro-3-(4-chlorobenzenesulfonyl)-2,4-dimethylquinolin-5-yloxylacetic acid methyl
ester
30  MS: ESI (+ve) (Method B): 454 (M+H), Retention time 4.3 min.

[8-chloro-3-(4-chlorobenzenesulfinyl)-2,4- d|methquumolm 5-yloxylacetic acid methyl
ester
MS: ESI (+ve) (Method B): 438 (M+H)*, Retention time 4.1 min.
35 ‘
. Preparation 21d: [8-chloro-3-(4-chlorobenzenesulfonyl)-2,4-dimethylquinolin-5-
yloxy]acetic acid ‘
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WO 2007/ 036743 PCT/ GB2006/ 003644 et hyl ester (0.32

m-) was stirred at roomtenperature for 24 hours. The
wa@eio7esd74nas renoved under reduced pressure aneCT/B82006/003644

residue diluted with water and this mxture was

extracted with ethyl acetate. The conbined extracts

mere washed with water and saturated aqueous sodi um

gorll!l’ﬂ'g)e ﬁ? bits rgggzéf%oqobgﬁieﬁ%u@aﬁgl %Hggr%%fqhﬁmhﬁ ssul fate.

pre ure an
pumxﬂaeeéit: peiimethy! epier (0.9, dRgdhapg) (RJMEIAR A1 Yr aphy
0NgoBiui Wy &rod®d soluBbrib 2R GLMWES Istlreedmt robr tegnpefatued ﬂqw hours.

aCﬂe%Wof &4 ‘lolﬁé’o%'mgp S&i@sﬁb@ id ébﬁhé’é(dd}ﬁ&l\ Hff{&anc%M andthé | €

S @Ivggt rfrgovegpﬂder @d%d ?rgssugg'_ﬁun%%atl%rgo (hg resgnga Wargp%é?agl g
2 Hevere-pHasd HPLGIusing a4radient overtdp mirgite® Of fodtonifilesn gater gaye h
2 Qe 0088y 7.70 (d, J = 8.4 Hz, 1
Fnﬂel?/énaé%&gs +‘\;/ae|: ye§° SOhod B): 421 (MtH)+, Retention
~ time 4.2 mn. 15 Preparation 21c:
10 [ 8ol (mMSD3-(i6): Ehow(s bl 326 (e 81d), #.6%(# 3H) 2690 @i Jred-hiF.qui n
0' 'n—rlb 7560()6 PX%EﬁEeiH)%s@% d fé%t#ik\/hH)eﬁé@oa Jmsis Hz, 2H), 8.25
ch chl or obenzenesul finyl) -
ﬁ%fﬂVPqU|noI|n 5-yl oxy] aceti ¢ acid nethyl ester A
m MBUES (-98) (Method A): 440 (M+H)*, Retention time 11.4 min.

[8 chl or o- 3- (4- chl or ophenyl sul fanyl ) - 2, 4- di et hyl qui no .

155, Brivlo bl baymensse RSS2 folinifited)

wayloxylagetiedcidt room tenperature for 2 hours. After
evaporation of solvents the mixture was purified by
col utm chr omat ography ongsilica gel, eluting with a
m xture of = di chl or onet hdpne yand met hanol (99:1 by
~volune) to afford [8-ch 37 (4-
chl or obenzenesul f onyl ) - 2 e4-Ry| qui nol’i n-5-yl oxy] ac
etic acid nmethyl ester ag a 25 yhite sold, 0.020 g and
[ 8- chl oro-3-(4-chl orobefizenes nyl)-2, 4-di met hyl qui n
olin-5 vyloxy]acetic yret ester as-a cream
~solid, 0.056 g.
[ 8- chi or o- 3- (4- chlorobenzenesulfonyl) 2, 4- dlnethquU|n
ol in-5-yloxy]acetic acid nethyl ester 30 MS: ESI
20( +w@);a,(aﬂ&.tdzsrcI8 B)loro-4 fichiddbehzenesBifinyirt 4-dimethylqunoi-8 i na
Q%ﬁ‘ﬁ 3iq(4- chl orobenzenesul finyl) -2, 4-di met hyl qui n
olln y oxy]acetlc acid nmethyl ester MS: ESI (+ve)

(Method B): 438 (MtrH)+, Retention tinme 4.1 mn. 35
Pr epaixtere iobf-cRibroep-(4- -chlorobenzenesulfinyl)-2,4-dimethylquinolin-5-yloxylacetic

[ 8 268 HRihPre3rek (08 01h)0M SRABZS.0 @ Yhrfaoiyi haRods sbtinm b n
25 ISQIUUOI’! (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 title compound as a
pale yellow solid, 0.029 g.
30
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yl oxy]acetic acid 51 WO 2007/ 036743 PCT/ GB2006/ 003644
A sol ution of
wQ BsoclBend- 3- (4- chl or obenzenesul fonyl) - 2, 4=di neCTYEBOAN6/003644
olin-5 yloxy]acetic acid nethyl ester (0.020 g),
met hanol (3.0 nmL) and 1.0 M aqueous sodi um hydroxide

s ol wit NN (T{MIBCRe)1T8- 2 64V 319)} B.B6 @dsmt S BRI ABERY Uy figr

3 h T | dj ust ed t
0 a3 AT PP g bt 2B ol AR Yitlo I it Tibiov e
und'é? Eﬁéb‘M@éMetbcimb@s@ﬂé'\ﬂ#PuBﬁlfentwatumemo efnirt he residue by

preparative reverse- phase HPLC using a gradi ent over

0 es ace ter '

? o@“aﬁ'ﬁ% % Dot oMol lanlntRl, 2 BByt 4 bhiprapre
%’5”“8’03"‘00 (s 3H), 3.10 (s, 3H), 4.65 (s, 2H),

690(dJ 8.9 Hz, 1. H, 7.60 (d, J = 8.5 Hz, 2H),

7.80 (d, J 8.9 Hz, 1 H,7.85 (d, J =8.5 Hz, 2H)),

8.25 (br s, 1 H. M ESI (Method A): 4,40

(MrH) +, Retention tinme 1f 15 Exanple 22:

[ 8- chl or o- 3- (4- chl or obenzeAesaiN i nyl ) - 2, 4- di net hyl qui n-

olin-5 yloxy]acetic acidi{Cl ING0 OOOCHC 20

Preparation 22a: QJ; @
[ 8- chl oro- 3- (4- chl or obgrrgnesu yl)-2,4-di met hyl qui n- -
olin-5- yloxy]acetic acgidi A m xtlyre of
[ 8-chl oro-3-(4-chl orobenzenesul finyl)-2, 4- dlnethquU|n
ol i n-5-yloxy]acetic acid nmethyl ester (0.050 g),
10re thgmaaiior( Ba(s-ahiro@Ha-cHlorboevhyd uemitgnyidqambins-hy dr oxi de
25 0.57 nL) was stirred at roomtenperature .
fo y%qy]%gﬁﬁ@”e( The pH of the mixture was adjusted to 5
by the addition of formc acid and the sol vent renoved
undenixtuedie duorpBessilnrereni2i4fdinsttylquinolnfs-di (bsorgg v, Mlue by

pr mrﬁ}ﬁdrhﬁ@rmﬁ@ ue rnﬁ_? pgﬁ%ﬁf’n dRofate r% d) gn@br&ﬁ@a@%ﬁmlle?{y 5
1 o R e R BRe 2L dhe pisuag s wi oy

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): § 2.60 (s, 3H), 2.75 (s, 3H), 4.30 (s, 2H), 5.35 (s, 2H), 7.05 (d, J
: = 8.3 Hz, 2H), 7.15 (d, J = 8.7 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 min.

25  Preparation 23b: 8-chloro-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,N-

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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52 WD 2007/ 036743 PCT/ GB2006/ 003644 1H NVR (DMBO d6):

8 2.65 (s, 3H), 3.30 (s,"'3H), 4.85 (s, 2H), 7.00 (d, J
we2@7/M3d#43 1 H), 7.50 (d, J = 8.3 Hz, 2H), 7.5BCT/GdB22)6/603644
8.3 Hz, 2H), 7.80 (d, J = 8.7 Hz, 1 H. M ESI (+ve)

(Method A): 424 (MtH)+, Retention time 10.6 mn. 5

Exmlhﬁ cmgﬁde solutjon (20 mL) The resulting prec_ipitatte rv;[af Coélec(eij by filtration,

8- -3-(4-ch b l)-2,4-d , ,
e ceadlif vt S AR 60 rd ot awnie
Cl spidiPéparati on 23a:

[ 8- chl oro- 3-(4-chl orobenzyl) -2, 4- di net hyl qui nol i n- 5-

| il . .
3. RS BARD Aot by 670 &, 9. 468 a.ab im0 1 RO G
(0.78%4 g% 2HN/RO (dli) rBtarA THor hididdle= §4.82,12H), 7.7p (o, ds Sidihn

carfpnate (1.0 g) and bronpacetonitrile (0.25 15 nl-)

Was, ;S.td QR [ r.e for hours. The
i W%%@‘ {X’g‘g (@%t'i‘??%g'?@mﬁ\r’rﬁse?‘%t;%/'i‘“%@@? 1M i o
m xture was washed with water and saturated aqueous
1G5 0 Cxaniplech [eJrc'hldm-sal-ctr:idrqmleaﬂ&|fahﬁm—dmhaémgtheky-é-methyl-
greletef=ETE ~cigN€ solvent was renoved under
reducegHg]rygég]E?ééﬁtag—gafford title conpound as a I|ight
brown solid, 0.90 g. 20 "H NWR (DMSO-d6): 6 2.60 (s,
3H),  2.75 (s, 3H), 4.30¢(s, 2H), 5.35 (s, 2H), 7.05
(d, J =8.3Hz,2H), 7.1 ~}=8 ¢ 1H, 7.35 (d, J
7.3 Hz, 2H), 7.85 (d, 8.7 1 H. M. ESI (+ve)
(Method B): 371 (M+H) +, [Re eriti on time 4.3 mn. 25
Preparation 23b: )
8- chl or 0- 3- (4-chl or ogengy! ) 2, 4-di met hyl - 5- (1
H-tetrazol -5- yl nethoxy) qui nol'ine A m xture of
[ 8-chl oro- 3- (4-chl orobenzyl) -2, 4- di et hyl qui nol i n-5-yl
130x yrenetationR4ard-UehloophetPsuifpny) Sedohuipriaadidiectiyledd6 g),
ammoni um chl oride (0.022 g) and N, N 30
di net hyl f or 1 de (1.5 pl) . was heat ] Crowave
i r@&gélf’ gliogr?F%%ﬂ '°I‘658'(’6’b+’ e %fgm yﬂ?f%éga% gt;%gén‘ﬂ‘ﬁ xture was
di I°bipwlengpreRiobtyd) inglichlorpmethane6@rinL) at 8 Aeiwesaddedit ed
aq UresthyBmind $4.0M6L)2 B HiRiB6 1vh8 whikiBl (B380 £MRBRHBA%Nd then

20 - sfirred at this temperature for 3 days. The solvent was removed under reduced

pressure and the residue diluted with ethyl acetate and this mixiure was washed with
saturated aqueous sodium chloride solution and then dried over magnesium sulfate.
The solvent was removed under reduced pressure and the residue purified by
column chromatography on silica gel, eluting with a mixture of ethyl acetate and

25 cyclohexane (1:4 by volume) to afford title compound as a waxy solid, 7.2 g.

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

30  Preparation 24b: [8-chloro-3-(4-chlorophenyisuifanyl)-2-methyl-4-oxo-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester
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sodi um chl oride solution (20 nL). The resulting

precipitate was collected by filtration, washed with
worin3@msl et hyl acetate and dried to afford tPCT/€B2006/003644

conpound as a white solid, 0.14 g. 5 1H NWR

(DMSO-d6): S 2.55 (s, 3H), 2.70 (s, 3H), 4.25 (s, 2H),

iw%?&glrecﬁwingqczﬁgﬂ&ébhen;)x ago%tiﬁéjdzdsrgé’fayl gste'%@iﬂg):]’f -4HZ ;

AN MO e

10 FFRehioxen®@0 mL) was heated at 130 °C for 2 days. The mixture was cooled to - -

[ 8-r6dth @fmPerdtutedent e @bIRRINRMYIRWh iR Patldedpredblrd. TAé REBINOXY

5-82 '&%td@‘éd; v&ﬂ%@pe%ﬁ@ﬁ%éy%ﬁééllg? gifalﬁeiocﬁll%%ggy ﬁﬂrati'éh, vs/asflgd Gt
2- (Weier AndYigiistienaiase pridligd tpaforg isrgipeund, 189-d met hyl

ester To a solution of 2-chloro-3-oxobutyric acid

met,hyl r A . 2nethiol (4.1 g)
o e R ety e B T raBRGRAACEARERT 3 ' |
triethylamne (4.0n). The m xture was warmed to room
10 e rfmegasdtion 24cap-dhibhan4-2dorsghenyisaiiangl)-4-ditugorhetipge-at ur e -

f OrmainyiASiin-sT Gy Rk &7 mMRF «fi&oVed under reduced
pressure and the residue diluted with ethyl acetate

and this mixture was washed with saturated aqueous.

s odh mprucstf (Srdhideo-B@tchipiopirengsutfanyh) @rmedini-&dxoolvedinydemgnedinum
sul g adGlacetid B&% .ﬁ&hwsaér M@ESg),rI@,N]ICB}h%g'nyH&QShildé edHmed .
ressur.e an idue purified by colu g

1] R i Py ST 0 i bl B b e o o
of weshijiredztRa gifer 1Z hehr. The mbjure whredligiae witwalerisyd @dpeiess)
t 0 vathfetwichcétbie] e cONIMR R3S wWRraNeSNedSMhisguratéd aq@ou(sé H
N , ' 7 ) , J
o, PR up Ry o hyorgoln g Al o,
2 4yemoved under reduced pressure and the residue purified by column

2(q 8-abivkmatograBhy(ch-sititd get, eipfirgmjth 8 ulitae yi dichBromethhyd and- oxo- 1,

4- cgénémésd&r@gﬂé BPloluiePro W@ WileR6Mbduna, d%ad gTEL MYl ester 54
WD 2007/ 036743 PCI/ GB2006/ 003644 A mi Xxture of

(3-am no- 4-chl or ophenoxy) acetic acid nethyl ester (2.1
g) , M EShve) (fVieshasiraimg (M) Betgition Bne46bit yri ¢ aci d
nmet hyl ester (2.5 g), polyphosphoric acid (10

25 Preparation 24d: [8-chloro-3-(4-chiorophenylsulfany})-4-difluoromethoxy-2-methyl-

quinolin-5-yloxylacetic acid

A solution of [8-chIo’ro-3-(4-chlorophenylsulfanyl)-4-difluoromethoxy—2-methylquinolin-
5-yloxyjacetic acid methyl ester (0.044 g), tetrahydrofuran (3.0 mL) and 1.0 M

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 aqueous hydrochloric acid
and the solvent removed under reduced pressured. The residue was diluted with
ethyl acetate and this mixture washed with water and then dried over magnesium
sulfate. 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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g) and di oxane (30 nL) was heated at 130 C for 2 days.
The m xture was cooled to, roomtenperature and the

w@odovmsd743 enoved under reduced pressure. The rBST/GB2005/003644
was diluted with water and the resulting precipitate
collected. by filtration, washed with water and

? i Chhi mm(msknéélm: m) (SlraHR d.ob @, Af)f ﬂgsh.'ié (nl, 8Hg ﬁ.ﬁ@@,;a&d?.

: ; + : +,. . ,Retention
L S B0 548 e g L Lt ent on
[ 8-M%IES Gve-(MathedwotadiMemy Rsightfordipie 2.2 mi. f | uor onet hoxy
-2- met hyl qui nolin-5-yloxy]acetic acid methyl ester A

{5 SfiBleds, fochlorors o chiprobenpu - ilusrometyons pofyigugoli,
4- fr-HipgetdRsichol i n- 5-yl oxy]acetic acid methyl ester
(0.26 g), N, N-dinethylformam de (5.0 nlL), 15 potassium
carbonate (0.25 g) and gcetic acid '
chl or odi f1 uor onet hyl y  was stirred at
80 C for 17 hour. The @ s diluted with water
and extracted wth ethy ge ~ The conbi ned
extracts were washeg,w
chl oride sol ution andJdriedY6ver magnesium sul f ate.
The sol vent was renpved under reduced pressure and
the residue purified by colum 20 chromat ography on

ilica gel, eluting with a mxture of djchl oronethane
18 SRR e lh B o GaPli e B Tt L o s
Coﬂﬁﬁﬂﬁgﬁcm. 044 g. Ms: ESI (+ve) (Method B): 474
(MtH) +, Retention tinme 4.5 mn. 25 Preparation 24d:

(8 ki el IR QROSANLRU LA ool S f uppomet hoxy

- q Nn- 5- Xy|a ol ution of

N 8-CEHIOB%/f&Y'é@-(”éP-bEWCc?F@ﬁﬁ@'ﬁ%&@13f9m9'vehowiiq=qcnsidﬁ BkEHoxy
15 2-dimpérey(l @ubvasinsatedat {t BOXCydra Getolns. Fr@intxture vy dilues it

(0.4 2l the bIFbAAEYARBH MR o> ) thl-daaRBior L é?u%c%%te. The

aqueous sodi.um hydr oxi ge ,l'fol_ utton (0.15 m(i was

st i’?%@ag %\?‘"‘?’%@r’?f%éﬂ]ﬁ‘ét? By jrgtignand puriigdbycoluffie sol ut i on

washemrigbebydnisiica deb elatingiwith @ mixyfre 4f.d@hivtomgthersu sthy acetate

hy din@ @ihariol @ :02Cth do:1:8 06 :1:60® 290l1\4AB b:0of1 R VNG He) WAIRF title

e r ured. The residue was diluted with ethyl
Zécggéﬁ%ngr?gs%?'hi s m xture washed with water and then

dried over magnesium sulfate. The solvent was renoved
undeNMREDVSedieR Bieszsw, 8H)ARGE (shﬁi),rm_q&,tghn 9.16 @, blqbaza@(di J
washeg, 0 t ng ¢ ) ord_title
con_‘%éun%\ﬁﬁ%?'gg@‘éfgggEV%a’%?7’8§g{7é4%’ %7% 0‘667%5%644
' HINWVRO-BEE1HE) - 5 2.65 (s, 3H), 4.90 (s, 2H),

257 O85: BESU(Bve) (MettRid)B): 376 BO-H)'t Retdntion fide 3B minl H), 7. 35 (d,

J =8.6 H, 2H), 7.95 (d, J 8.9 Hz, 1 H), 13.5 (br s,

1 . : | (+ve Met hod A): 460 (MrH)+, Retention
ti :%epii@j't\lg %@Fﬁg-clgloro-32(4-£hlorobenzyl)-42difluoromet oxy-léqmethquuinolin-s-

yllacetic acid
30 A mixture of [8-chloro-3-(4-chlorobenzyl)-2-methyl-4-oxo-1,4-dihydroquinolin-5-

yllacetic acid (0.45 g), tetraethylammonium bromide (0.025 g), 7.5 M aqueous
sodium hydroxide solution (1.6 mL) and dioxane (25 mL) was heated at 80 °C and
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5 Exanpl e 25:
[ 8-chl oro-3- (4-chl orobenzyl ) - 4-di f | uor omet hoxy- 2- met hy
wo qui7rad7eh 5-yl]acetic acid C N / C  HO 0"PEI/GBR00&003644
Preparati on 25a:
[ 8-chl oro-3- (4-chl orobenzyl ) - 2- net hyl - 4- oxo- 1, 4- di hydr

?qlﬁbﬁﬁldréhﬁ@oro%%tb%féﬁiaﬁ Buldied ehrddgAte safuffon@br 30 minutes. The .
(P s PSR ISTAAGEEhd e AL ELIM ectBbflo S, D
( 1th8 aggjition ptglgcph@gmﬁyp} eqpixtgre (Mgs m_n)actgqmlth ejhyl %T‘Ie%‘;?é‘ﬂé ‘
( 1fhe Bbmbinddastrdaealagkbdalith $3@rai€d dquiouk.sbdilird ti@ide $tion and

5¢ opﬁ? drl H\g@% soc!g}inésdﬁf?tew’é&a IQOIV/@\L\%S rg'lﬁ&/ea nﬁdepl'éd&%d Erl%s‘élre

tion

od|
ac emcbnueﬂcatﬁﬁ@f the easigue Pmeﬁﬁfa&‘ﬁ "By Rtk s LEéF'P%E?@&'e’By
fi bidr 80 mMte@stchc@oHitiik irnehidry4006 tola51% oforyacinatodifigregais titten

si i bhs@ m xture of dichloronethane,
etﬁ'ﬁ&gcé#apef“%&%gwg?hangl (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
10C O PP AMRADMEO-BE)YS 2.40(sNWR, A SBNBRHY 8)05 (5212), 205 (dsd = BRIz,

3. %Eb%o 5? @4%7&9(7335 Of@ D=8, f"H%?gﬂ %‘l:éss &?ﬁ) 57ﬁ4200—|)( ﬂss (Ji,

= =315z 12 107(br6?51"d)d J=7.9H, 1H, 10 35 (br s, '
1 N)s EQIF+Ie(MelFBH Af: 42@()\A+(-Wbﬁ¢1@“dor8jme BEMIM-H) +,
FSIQQVegN%oé BF +HP BRSHiat frs. 2R :
or o- 4-chl orobenzyl) - 4- d|fluoronethoxy 2- nethy
IqU|noI|n 5- yl]acetic acid 30 A mixture
[ 8-Extinple 86:38- emo-@m-qi;ﬂ-m@nztyp’)v-i*zGTthPS%foewBe"fV'er'd| hydr
04 hdiiduionin-5 )l dxgfacdticacrci d (0. 45 g),
t et raet hyl ammoni um brom de (0.025 g), 7.5 M aqueous
- sodi um hydr oxi de solution (1.6 Ct% and di oxane (25
m-) was heated at 80 and 56 gQO7/036743
PCT/ GB2006/ 003644 t hen ] ronet hane was
bubbl ed through this L 30 m nutes. The
m xture was cooled to tenperature and the pH of
the solution adjuste o jb the addition of gl acial
acetic acid. The m xtlure was extracted with ethyl
~ acetate and the cdibi™Med extracts washed with
Z@aturated aqueous sodi um chl oride solution and 5 then

Sr ! repa a\{@{J 206%?‘g%tﬁaHLguﬁ&n?rbe&Vl?a-@@byﬁﬁgacmﬁ\ylre@fépVed

ressure

A suspension of potassium tert-butoxide (4.5 g) in anhydrous tetrahydrofuran (70 mL)
at 0 °C was treated 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-bromomethyl-4-
methanesulfonylbenzene (10 g) in tetrahydrofuran (30 mL) was added and the
resulting mixture heated at 70 °C for 17 hours. The mixture was diluted with saturated
aqueous citric acid solution (20 mL) and extracted with ethyl acetate. The combined
extracts were washed with saturated aqueous sodium chloride 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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and purification of the residue by preparative
rever se- phase HPLC using a gradient over 30 m nutes
wotooaoairani trile in water (40 %to 95 % of or geei/GB2006/003644
nodi fier) gave title conmpound as an off-white solid,
0.003 g. 10 1H NVR (DMSO-d6): S 2.40 (s, 3H), 3.85 (s,

2H) pentén&&nd(d&hlo%ﬁl)athar?e (é 51 61 bylvofmR) 1 altd title2bihpourid 89a ( d,
J sHz, 7.35 (d, J =8.1 e, 1 H, 7.65 (t, J
= M09 1y 785(d J=81H, 1H, 12.10 (br
s, 1 H. M ESI (+Ve) (I\/Ethod A): 426 (MeH) +, :
Ret1e|mMR)Qmei3)m 124 8 18.5Hz, 3NK2.2EH), 3|(|)+aves (S(thcthQH)

f éﬁ\{g f%iﬁ)n& 0&4 ))?{g?@] ane Ifo enzyl

- hquU|noI|n5onxy]acet|c aC|dCI O OO~FO
C]—| 20 Prepar ati on 26a:

2- (ﬁe;;g?&t@%sﬁlcﬁlgr%w (?%“J‘ngsul%n}% &I‘)t@(@étﬁyég% =1, thyI

ester A su
“in %F\S?ﬂ'#'?ﬂj%5"V'é’fyﬂaﬁﬁ39@P'8fﬂ9F‘¥'r?S'€'70 n) at 0 C vvas
ldreated with a m xture of tert-butanol (0.2 nL) and

| gt %@Pﬁjw(ff ksCanﬂﬁd ﬂcrﬁr&b&abnox%éceﬁéécﬁfm&r@q gstemo 54/34; -
%%J? \be’lfy'?r%P’fPé?Hté%ﬁﬁcF’z?H% ea@h@gﬁ@ ewhaaphpfﬁ acid
t et(E éh}ltd&@fdwm ({®0L)may hewdes! s dele ferzd houne The mixtute wasg
m mué@w.nﬂ@e&ee dncithe 5@0@1& smut.wthmgmtt%? wh8 §de§ke>élttéJ§ By &S
i ueous citri
1 tfsn holen 2R e b BB e et e 85 il Blnan e
extqf'a‘é:los@ffvﬁf'@ C\‘R@BW@@ ayf phitesglidut-88ed aqueous sodi um
chl oride solution and dried 30 over -nagnesi um sul f at e.

TSI Bso!B] g2 B ML ol SGEd PR TLEg, 20! N

reS|due
gel2H).& 7019 d g 8l *ﬂzh“é) M&@M%B dHz, 25y, \8D(R 06 B/ 106 114)37.80

20PCT(4,GB20D06Z, 8RB 6elf (bpenkne and di chl oronet hane (2:1 to
T T
(S 3H), 3.05 (s, 3H), 325(m2|—|) 5385(t,J:
7. GPréfmratidn 245 [8-¢hidro-44iifi&ofiethox@a)(4-méthdisylidnylibnzy)@- 4 Hz,
2 "')metf%dq‘ﬁﬁolﬁq}ylo;y]icegc 4bid thiiny! &dtdr- ~
25
A stirred mixture of [8-chloro-3-(4-methanesulfonylbenzyl)-2-methyl-4-oxo-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester (0.40 g), N,N-dimethylformamide (15
mL) and potassium carbonate (0.37 g) was cooled to -80 °C and
chlorodifluoromethane was bubbled through this solution for 30 minutes. The fiask
30 ‘ was sealed and the resulting 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 chlorodifluoromethane was allowed to evaporate and the residue diluted with
ethyl acetate. The mixture was washed with water and saturated aqueous sodium
chloride solution and dried over magnesium suifate. The solvent was removed under
35" reduced pressure and the residue purified by column chromatography on silica gel,
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Preparati on 26b:
[ 8- chl oro- 3- (4- net hanesul f onyl benzyl ) - 2- net hyl - 4- oxo- 1
WO 200748dTyslr oqui nol i n-5-yl oxy] acetic acid nmet hyPCEEB2006/003644
10 A m xture of (3-am no-4- chlorophenoxy)acetic acid
nmet hyl ester (0.54 g), 2-(4-
nret a@m@wm & RRUADG BBMbrdmetnd¥ @lw&w h&etaeecﬁ @ 1&4:B¥) vRAFl

d di |
(2Rt el PS8 Pt 520 nour &, “The. i xture

was diluted with water and the pH of this solution -

t hi ') 1k SIS aBYas 2, 861js UsH) Qﬁoot(@ ), m(est@%l—i}?n AL igH, %5%

Lo IR AR Fo ey AL B Rl BEanias @

concbtu&ﬁdzal@)a&ﬁm teddid 2H)- 1.0 g. 'H NWVR (DMBO-d6): 8 °
2. 44s:(Fs (ﬁéj)(Metﬁodlé f(oﬁ (Mﬁbl) Ret%n%g tuﬁws,as%H) 3.95 (S a
2H), 4.85 s, 1 Hz, 1 H),
(d, J.=8.1 H22H),765(dJ 81Hz 1H),780
20 F(rgparqjuonZ@l [8-chjgro- Muoromgthg_g 3((51me§1ane_[sulpqy1ylbqagl) =S| . ‘
1 +Vres)th;4d\1b1tahmlyk8<}/]ace415@clc{ MtH) +, Retention tinme 2.7 min. -
Preparation 26c¢:
[8 chl oro-4-di fl uor omet hoxy- 3- ( 4- nethanesulfonylbenzyl

2 s §sehi et P\‘IU%O"EHW%W Homethanegtipryloneigl ~ est er
25 netigfiquinpieeb-yidxylacktie acd methyl ester (0.13 g), methanol (20 mL), saturated.

[ 8 éﬁhéd@lg ﬁ’thlgm Gﬁdr%e@@lﬂﬁ’o%l(' b HDWAnQ %@42)0 nﬁ.’) 0Ed ﬂh’r}ed AP~ 1 |

te

130 TEPRCro R B BPHEE 107 b R RGO 5 2 By s um
c ardhglacial @cic add ang)thapaihandaéreared ondeB@duCed prelssured. The o
chlredualy Bﬂe&ﬂfa@'@% B@B&ed’@ﬁultﬁh@‘hﬂn@ %rtﬂ@& M&ba‘ge}ﬂbesreverse

0
¢ nepishucliond RafuioR 4o Fitfep o P aiiediur AT b BV

30 qwrﬂen'%@od'f&ﬁdo gfigekiitie eqmpeund ase pelrivellowesalised.etér e for 3
2cdays and then at 50 C for 6 hours. The excess

chlign, ra t he

oo O OMILRTRIBE PSPl BiPhie 6 RYARBICHE, PO

waste®Hairth 7Ra flet = Siide $a (3adet &4 badid 788 dd. Ums4 Hz,

chlab),i7che (¢ al=18t6 k) 1IN B.3br(brel 1y er magnesi um sul f at e.

Th NS RENEN) (HERecl SIRY AR ABLn 3R Imd Bied pressure and

SUC TR R SR )

eI uting with a mxture of dichloronmethane and ethyl

ac Example : [8-(4-6hidroBen2yi)-¥ Qﬂflu&%)neihgxﬁﬁ FIQ&Q ZIthtﬂ\ﬁqumolm 5

co colourless gum 0.4
D%’%g"ca 8,65 (s, 3H), 3.00 (s 3H) 85 (s, 3H),
450(s 2H), 4.85 (s,. 5 2H), 6.75 (d, J = 8.3 Hz, 1
H, 7.00 (t, J = 75 HZFlH) 7.30 (d, J = 8.3 Hz,

20, 775 (4, c,
L T

30 0~ "OH

IIQ-OJ
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J =83Hz, 1 H, 7.85 (d, J =8.3 Hz, 2H). M. ESI
(+ve) (Method B): 500 (MtH)+, Retention tine 3.6 mn.

wee@paseEsd on 26d: PCT/GB2006/003644

[ 8-chl oro-4-difl uoronet hoxy-3- (4-net hanesul f onyl benzyl
)-2- 10 nethyl qui nolin-5-yloxy]acetic acid A sol ution
of Preparation 27a: [3-(4-chlorobenzyl)-8-fluoro-2- -methyl-4-oxo-1,4-dihydroquinolin-5-

[8f&b]95e90€bﬂhétwggt&mt hoxy- 3- ( 4- et hanesul fonyl benzyl

uln 5-yloxy]acetic acid nethyl, est er
(O 13 g), nethanol (20 nlL), saturated, aqueous
l'i tAindsiorerpf (B-aminaefiwedptirionnacetc. e(aldmﬁe)hyad%tér wesb ey, 244 0 L)

.wasch@tdb&rrz@ﬂs aﬁobptgﬁugﬁ;d?mmﬁ 7al (A L %)R/Eho%?rﬁm chédﬁ gélhe

of "éﬁsgﬁ?t%ﬂ at gﬁ%tq fer o Hﬁd""ft‘l‘f% Wﬁ%‘f%‘&ﬁ B’l rograieEpRIEtUEnder
r e chiletediwithrveatas andekiradiérewithrethgiLHcetata gThe cerabipddterira@ tswase

c ol | Redoatn Ritef arldtcrr.@a bRPsRRA swa frl']ees%vaM whk »%nﬂmtdn&&

over 45 mnutes

o F BRI prPBR Fad T a8 dhogougehgo i g9

1Gvp clutipgewith & reixtafefobdichlarprodiane emdroeiiresiold $0: Bbyp@lume)te bif@ov
* s0ltitélconfholhitto.29 .20 1H NVR (DMBO-d6): S 2.55 (s, 3H),

3.15 (s, 3H) 4.45 (s, 2H), 4.95 (s, 2H), 705(d J.
=8. 6t 2H) 7. 25(t J=75Hz, 1 M), 7.35 (d, J =8 4 Hz
2H)'H NMRIEDE): 5 3.68-{sg3Hl), 380 (s, 3HR K10 (7 28104.8@(s, 2H)6.69) (60, Kz,
1 He, 8.381361),(br5-325 Gh, ), MS: ES| (+ve) (Method A): 486

{ MtH) +, Retentiontims96m'n 25 MS: ESI (+ve)

(Met hod B): 6 (MtH)+, Retention tinme 3.6 mn.
Exd’ﬁiﬂa@t'@ﬁm [3 -(4- chIorobenzyl) -4-difluoromethoxy-8-fluoro-2-methylquinolin-5-

[ 3-y{ody]adaticoacilmeatizyéster 4- di f | uor omet-hoxy- 8- f | uor o-.2- net hy -
| qui nolin-5- yloxy]acetic acid F \ N\ I \ C O OyF

2 003644
é}ﬁl}tﬁ% g[f% (%ég&zéy%%qmgr% zpngr{yl(%?ogoﬁz{ -dihydroquinolin-5-

2({ 3-Y{oaylashliccacovestin ¢sfer 849 g)zdw@»dlﬁwetmwtohydmude (OxoL)] petasdiuiny dr

0 q WhiBeHakd (082 g)ye{n@ %ydiig 8&@ Erforéfib g’orﬂ&ﬁyh Xétergé 5eh L)Qva@‘sﬁﬂe'd ra?

0780 B, T PR IR CoRb R S5 vt Al vy
est<’=‘é¢| extrcted wih edfiytrcgistey Precombingd axtrapts vebrg dried oypr sodjvers
heatiegk st thk36vént feifovel UnBeHSducelipResBirk Ui alivR St hORLAG t O

Cof O%WJIW&Fﬂanﬁaphy on silica gel, eluting with a mixture 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-chlorobenzyl)-4-difluoromethoxy-8-fluoro-2-methylquinolin-5-

35

yloxylacetic 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),
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
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diluted with water and extracted with ethyl acetate.

The conbi ned extracts were washed with water and
waleiog@3@yer sodi um sul fate. The sol vent was r ePC/EB2006/003644

under reduced pressure and the residue purified by

col um chromat ography on silica gel, 10 eluting with a

i Xdried eveofodimek-Ay. FAE e Mtavas rshonet Unasrobdubdirdssti¥ and

vo tidnQf fe f bytd a%tl\%q HaseQ4pLe, Lgl agradie ver{
4Cg%lncléute52)f_|?ceto§|tr§)n (vgiﬁ? ggj\/e.u?eFé :%n'%oungia y@lowgolg) (’)al(l)\;%?
7.15-7.25 (m 5H). 15 Preparation 27b:

3- f4 | < y
T qurary AEey. ‘é@%i%%ﬁ? A P e e
of Hz TH), 7.10 (d, z, 2H),725 (t J 75 Hz, H),735 (d,J=85 Hz, 2H),
[ 3-780-(dhl esBbEZIyL, I HB 18.8840r 918). met hyl --4- oxo- 1, 4-di hydr
OTUIEE] (o6 (bbb PR i ﬁe@ﬁmtm@smmest er (0.29

g), N, N-dinethyl orma , potassi um
carbonate (0.62 g) and acet| c aC| d ‘
1@ h|Exawmdief | 2for dﬁ“ehlhsd% @ata@hanebul®bylbenzyvag- dsnethquadmah

70 yijadelit adid hours. The m xture was cooled to room
tenmperature, diluted with water and extracted with

et hyl acetate. The conbi ned extracts were dried over
sodium sulfate and the sl vent renoved under reduced
pressure. Purification o Bxresi due 25 by col um
chromat ogr aphy on silica |, _eluting with a mxture
of cycl ohexane and ethyl JYac&tate (4:1 by. volune) gave
title conpound, 0.18 o M5 ESL~+ve) (Method B): 439
(MrH) +, Retention tinme 4 1 mn Preparation 27c:

[ 3- (4-chl or obenzyl ) - 4-di f| uor omgt hoxy- 8- f | uor o- 2- net hy
| qui nol i n-5- yl oxy]acetic aci @=e=sol uti on of

[ 3- (4- chl orobenzyl) - 4- dlfluoronéthoxy 8-fluoro-2-net hy
I qui nol i n-5- onxy]acetlc acid nethyl ester (0.18 g),

R o kb ARG

stirred at room terrperature for 30 mnutes. The
SolAutikione ofRamiasG i-chidrogh@ndd y1.d §)e3-@adekitiah e ibdnz0)pivhtane-

aq
o gRute PR ARG dlo FHbP AR Do Mbairg
PCT) '@B¥ 088/ 00382 mixire wap c90'ed to4RoH) terpestiyre gocthe saient
20s olrargaved yrasr receinesirecksumdite resitel wadilpieé sitHstieyl avathte and
pgng? ;Ngﬁfeb Rt Mterlal@ sdG a8l HRie b sQ&lgﬁta{kg@ée %Icﬁutlgre) anr?l drrllad d s
T R O R R L R U
y e PYriigation pfitiee, regdug &3 c@umrsch:mmawrapmmv@mcaj@l B PQVIBG (S,
3Hixtute FQlichiSromathiine ahd Hdthagal (12D 09:7 bPiucRlgavd tife 3. 7,
258' %ompound as a pale yellow solid, 0.32 g.

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

Preparation 28b: trifluoromethanesulfonic acid 8-chloro-3-(4-methanesulionylbenzyl)-
30  2,4-dimethylquinolin-5-yl ester
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Hz, 11-1), 7.10 (d, J = 8.5 Hz, 2H), 7.25 (t, J =75
Hz, 1H), 7.35 (d, J = 8.5 Hz, 2H), 7.50 (dd, J = 8.8,
wQae2/0s743 1 H)y, 13.35 (br s, 1 H. M ESI (+VvBJT/GB2006/003644

(Method A): 425 (MtH)+, Retention tine 11.2 mn. 10
Exanpl e 28:
[ 8-chl oro- 3-(4- nethanesulfonylbenzyl) 2, 4-di met hyl quin

2|8 é\nml)g)tljlre%; c?h(fo?ct) :IB ((:4 rﬁethaneé\'\fonyrlonzyl) gz%lmethyﬂqumolm % ?{Oaltolgs) n

8- akihenytiriiBiolometierchatiogiide (&) irstassiun) caphagatg |(Qf’ét9ﬁ9'ﬂ<hw no
i %Zél;rygtofurﬁﬁ (ﬂbﬁLW@s Habtedb Rt igdtismansnalofsl. 0 9)
anesul f on n
e A R A
m pyesmes Phréaat@d of the regigufel by xolfran crgorpaiearaphy qrhlicapsltallting

Wa stk BiekiGendiRank QR lieEmpb@dE @ crafl sbifygo.s10d.vent 20
renoved under reduced pressure. The resi due was

diluted with ethyl acetate and then washed with water
an®Ss BSirve) Bepthod Bl SOBMYBH; BRiedAN 79 HE™Bol uti on and

1odri ed over ‘magnesi um sul fate. The sol vent was rermved

unq’% a{aﬁ U2%§ 53 lﬁetﬁ':!hgsulfg Hehi 5@4' tlﬂ/quhaﬁ 5~
i b tRi

romat ogr a n silica ge
eI dﬂa}cﬂ@%ﬁﬁdﬂ?ﬂ%{' es?‘?f xture of di chI or onet hane and
met hanol (1:0 to 99:1 by volune) gave title 25

glc\)/g{?ﬁ WO ofSinRrdRRtngnatBichie Weid 8 chibho-3Q4- ?h%thgnes@@nylt%ﬂyl)(z*ﬂ e)

150y SRAHEPEA SR [ V1o G HATBLE M hilfcenens
8- ¢hpomb- Rdiirh-aneath {1159 g), bisitipktraitiepdaretorgpaliadium (0.006 g)

% Cf‘ﬁ?&j'l g‘gﬁos?( h@hvlﬁh@édnﬁfférrdbleneﬁ(ﬁﬁ(@rooﬁé) iVYONZRRLAHBstmd@e (1.0
8- (EYH'I 8’? oheg ggy mlch'y]vave |p5(f<a:1 gnngtl g °C forI 2)0 nanujres The mlﬁurlea/v&ls no .

| i wilBedyyithethylagetaly ; and this solutlon was washed with saturated agueous
20N- Ry brildridé banaion sl tareisdioveomagniseien 6Wfatk IThg olvent was
pOtrQ"rc\‘o?/Ebj ea egﬁg@ﬁrgssglg -and-pticRBo thteeréJ o@gﬁiédﬂgnw an (3.0

m crowave Irradiation Cfor 5
5 ﬁhrﬁmﬁf@graphm@ sHitagel PN A Vg o FCHRAEHRIEET £ ot o
C omedirahol §t:@ 9an de volunexl gaveditle gnmpewdrae a bRwnof,i0®aP g.on of
the resi due by columm chronat ography on silica gel,

h di chl. Jhane gave tle conpound as a
Mgbﬂe& M%h%%g,“gm%: Q%%ﬂ“g? Mg % (et hod B): 508
(I\/H—|)+ Retention time 4.1 mn. 10
Preparation 28d: [8-chloro-3-(4-methanesulfonylbenzyl)-2,4-dimethylquinolin-5-

yljacetic acid

30 A solution of [8-chioro-3-(4-methanesulfonylbenzyl)-2,4-dimethylquinolin-6-yl]acetic
acid methyi ester (0.050 g), methanol (3.0 mL) and 1.0 M aqueous sodium hydroxide
solution (0.63 mL) was stirred at room 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 HPLC using a gradient over 30 minutes of acetonitrile in water (30% to 70% of
organic modifier) gave title compound as a white solid, 0.0060 g.
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Preparati on 28c:

[ 8- chl oro- 3- (4- net hanesul f onyl benzyl ) - 2, 4- di net hyl qui n
W@Rir03674y 1 ] acetic acid nethyl ester A m xtur ePOf/GB2006/003644

trifluoronmethanesul fonic acid

8- chl or o- 3- (4- met hanesul f onyl benzyl ) -2, 4- 15

d' Wﬂtﬂwﬂi Q@Daw lsnz&w 3kﬁsiﬁf(s(@4), 3.18) sth ), 4.25 (s, 2H), 4.45 (s,
'ﬁﬁr'} oab(Hfﬁy géﬁﬁg:@i %sﬁ Xﬁ ri-EL Y stheng, 9748
b|§Gdkﬁ%ﬁﬂyﬁﬁﬁeneacetone) pal | adium (0.006 g) and
1, us:tEss (:dé)pirenod sy, ReehtRs @Ae 84 in. (0. 006 g) in
fg\ll\l—dlrrethylforrramde(10 nm.) was heat ed by -
m crowave irradiation at 120 C for 20 m nutes, The
m Xpamelegisis-chloref-dilugiomgtheriigPthili@anathaneeniionylgenzyl)-
sol quinatin-5wskylaeatieediani t h sat ur at ed aqueous 20 sodi um
chl oride solution and then dried over nagnesium
sul fate. The solvent was renoved under reduced
pressure and purlflcatpon of [the Fb;Jdue by col um
chr omat ogr aphy on sil ng with a mxture
of di chl oronmet hane a 1°0 to 99:1 by
vol une) -gave title conmpo as a brown oil, 0.050 g.
25 V5. ESI (+ve) (MethBd By:F431 (M+H)+, Retention
time 3.3 mn. Prepardtion d: ’
[ 8- chl or 0- 3- (4- net hane%ll f onyl benzyl ) - 2, 4- dlnethquU|n
1®l i n-5- yl]acetic acid 30 A solution of
[8 ( - l quin .
SRS R i I G U AR
nmet hanol (3.0 nL) and 1.0 M aqueous sodi um hydr oxi de
s ol ArusansiPofBtasdiym igsibutgtider(d.e d) intinhydions teieapdrofatan (68 nflyr
18 a‘ﬂ@e@ fWas tBRd m'fh Qﬁlxtdﬂéi‘of te%ﬂu’eéhd)l%ﬁé’\ﬁ@ aﬁ@jb Hﬁdp@ﬂaﬁo% aéd by

14, BF e e e Rl e Bt Con eSS Ak 1B e, by
pr éﬁ@éﬁ%ﬁﬁ %%'“‘PFE‘V érbmmﬁ%'é maghappguinybpnzgne8§igaidi ent
OV @étraB{rdfuram {20 SnLPhasiaédumd tHelrésaltihdimt@tceated &%0 PO fof §P0

col IR BulP k5ot 1B ey SRR BB 51
‘ 1 H WIS(WWS egrage%‘glth((%hyl ag:p}?te '@e-pem?nged eg}q}cts Wera o (s,
2(B H)wasHkd2éih fatyuratfpquedusddlim chiéidp solutiod @nd dlied dver mB8griasitin,
2 |")sulfa?e $§e éoq/enl‘llvas re?noZed'%derledﬂ):ed zesZée (aﬁjd the] re;it?e plm% 1

D o i ke e i B e o SRS o0
[ 8-apthEthy! @Ceiafelﬁfq tadr @mlmjﬂ@m@ﬂlﬂmm@o'@weﬁemmw fon
yl ggzyl ) - quinolin-5-yloxy]acetic acid Cl 0

25

und

MS: ESI (+ve) (Method B): 313 (M+H)*, Retention time 3.2 min.

Preparation 29b: [8-chloro-2-ethyl-3-(4-methanesulfonylbenzyl)-4-oxo-1,4-
dihydroquinolin-5-yloxylacetic acid methyl ester

30 :
A mixture of (3-amino-4-chlorophenoxy)acetic acid methyi ester (0.54 g), 2-(4-
methanesulfonylbenzyl)-3-oxopentanoic acid ethyl ester (0.78 g), polyphosphoric
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\ NSo O OyF OOH F 10 Preparation 29a:

2- (4- nmet hanesul f onyl benzyl ) - 3- oxopent anoi ¢ aci d et hyl
weste3Adsuspensi on of potassium tert-but oxi dePCBGB2@)/003644

i n anhydrous tetrahydrofuran (60 ni-) at 0 C was

treated with a m xture of tert-butanol (0.15 m-) and

3- QUOPIHIIER Gkl A0 mlbnstisxd RALETC HEHThog). TrE e
" XEUGE Y8R, MALITEA 19 o AREM GRELARMH S A §Fe 30

- bedshioneltsagivm aceise. Tam BRI WATPRSIed wi ot agptajg andine
t ebdjrﬁlh)éd eafaots aRre(widhatlwith wateraiad dedodrsdditith ehlorigis wdletiong
m éf&%@ij E\%ﬂngﬁq [*:\Lm ngag $Y sofbdnt wgﬂéﬁwﬁveg-ﬂné’er Maydedr € was

erature and di | wat er (20
L press¥Rfo @ifﬂr%mmcszmmd FBRNBRY Fluted SOl th9et hyl
acetate. The conbi ned extracts were 20 washed with

Sahjy ’E‘élgnes ﬁx%H%ﬁ?éj 4P+ ClRdt&HiibrfiineS0d Minl on and dri ed

over nma The sol vent was renoved under
- reduced pressure and the residue purified, by colum
10C h Pedpartatgrae igchtomo-g-diflaremedfeny-2-ethitdi (g With a mi xture

of n%ﬁk%nésglfogﬂﬁéngﬁ)'g@nol%@loﬁ&]&hﬂé’uc @fehatiytestest: 0 to 4:1 by
volune) to affo title conpound as a white solid,

3. 6g. 25 MS: ESI (+ve) (Method B): 313 (MH)+
Re tAaTiktirre 19f [Bichiero-ethyhd--metimnesylipnybprsm)--gkp-1,4-dinydroguinolin-

[ 8- gkﬂxﬂédénéacﬁrﬁefmyt Sstdr 4129 karesiyfonythide (ByiL) a- oxo- 1,
dr oqu| qg 1, 1”{@%%&1@@@%@* Srafilb d:%&%haﬁéh@sf 30

[ or 0 enox acef | 8
netanledé@'plgh tf@@so@@or’gf})r 30gui @L&es T e flask was sealed and the resultlng

rretnhﬁmeszudnfea Rytolre RENpE R @ECIveNitEesEne that hehtedteh§d °Cdert er
(0178081 7Dl XANSBRAAL Seyfede VA AONK 030840 and e

dd
e APIAT p5g sectrp s Rl netinefodt R duttd
2ali |agteds sudiulm ovatidrsoUi@Gandiheh dugdchver maopasiugrsulfaig. ghe
S Ol sldﬁ/érg Wa@@hH@d%ﬂdé eedflcddyprdsblfe araide rédidid porfies byl¢aumn

an CF foﬁ'gtog@@ﬁ‘tﬂ" I’?Ié tel\l\@ngtvﬁtﬁtarw%&rg gf d#‘llg;&m%IhENel an@%ﬁ’&lat S

saturate
 aqusdets (‘SQ)@MUrhy(Yh'P'@?)lt@iéff%qt'eﬁ?’b‘??u@f’ a$RcFIeqr 948 060 &r
magnesi um sul fate. The sol vent was renoved under

e )i hiQr j nd as a hone

2 © g DO ARG .qua_wira  Bretohtioh §m& QTR y
Preparation 29d: [8-chloro-4-difluoromethoxy-2-ethyl-3-(4- |
methanesulfonylbenzyl)quinolin-5-yloxylacetic acid

30 A solution of [8-chloro-4-difluoromethoxy-2-ethyl-3-(4-
methanesulfonylbenzyl)quinolin-5-yloxylacetic acid methyl ester (0.10 g), methanol
(5.0 mL), water (1.0 mL) and saturated aqueous 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
collected by ﬁltratioh, washed with water and dried to afford title compound as a

white solid, 0.075 g.
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M5: ESI (+ve) (Method B): 462 (M+H)+, Retention tinme
2.9 mn. 10 Preparation 29c:
wQ BsoclBend- 4- di f | uor onet hoxy- 2- et hyl - 3- (4- PCT/GB2006/003644
nmet hanesul f onyl benzyl ) qui nol i n-5-yl oxy] acetic acid
met hyl ester A m xture of
[8 chI or o- 2- et hyl - 3- (4- met hanesul f onyl benzyl) 4- oxo- |,

A GRS
pot ‘éé% SLAH) CeA5H® BHY, 690 (d, 4 = §¥ HeatH) ol (b =t &A HBBHL 78R, J
chIﬂB@dﬂzﬁll-l)l,OtsBr@Ul&aﬁﬂ-li{\@B s.hupbl-ed Hzprpugh this

50! M%Jéé”g:% A]Mago%nwo%a@?%ten e 8o e o0 200 toe

res Erature over .30
mi nUES! Bie) (Matber BeR0SM+aAY, F@G“@”ft'ﬂi‘ﬁ%ﬂ“ hours. The
excess chl orodi fl uoronet hane was all owed to evaporate
and el b S
i e e 406 (floftblndy 9 dlbnfehi s 6102 o b Hes.
chl YPvracelispeifli on and then dried over magnesium
1gul fate. The solvent was renoved under reduced
pressure and the residue Fpurlfl ed by col um
%png with a mxture
acétate (1:0 to 4:1 by

g. 25 Ms: ESI (+ve) (N@t
time 3.9 min. Preparatjon 29
[ 8-chl or o- 4-di f| uor omg¥heyy- 2-%
met hanesul f onyl benzyl ) qui nol i n-p- yl oxy] aceti e acid 30
A solution of ‘

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

met Prewaesdion $Q§n§r[4bfélMWBDZ@;MBﬂ@WWBH%@@?&bWI|esteac id

met hyl ester (0.10 g), nethanol (5 0O nm), water (1.0

) ed aque | ithiu droxi.de solutlon
1§75 TR SRbALAVES p B R ne bR bRl B s
m rﬁﬁ?'@%“etth‘éC'“r!ﬂ"PQﬁf‘zeﬂﬁ@%‘P"Gthloéwfmgld adprtytybestert o 5 by
the addition of glacial acetic acid and the met hanol -

r ;
i 110 e (G0 %-?@%C?% B R S R Ry ol P
pr d€idsi §2be 2Hp 62P £ed &858 31 trati on, washed WI th

20vater and dried to afford title corrpound as a white

l I I ~N-{z- Z = O, -3 ' .
L e
J=72HZ 2H), 3.15 (s, 3H), 4.40 (s, 2H), 4.45 (s,
2H)The @tleg@mpgpnd Yas-prgpatecHy thelméif)qd of Prépardtitn 3o using 3anito; 4-

2 bewoerI%Qol @Rd 2- (11 chEro%erﬂzWB oxothlobutyrlc acid S-tert-butyl ester.
.251H) 7.85(d, J=8. 4Hz, 2H), 8. 10(t, J=75Hz, 1H). 5 Ms. ESI

(+v1e) (Met hod A) 500 (MrH) +, Retention tine 10.7 mn.
- HE®IR (OMp@)def: §2t2A ¢l 31) 3.0500 2KV m 1HRe®.5Mim 61, 7.60me
3 Qddmj 8.9.0, 10.6 Hz, 1H), 7.25 (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)*, Retention time 3.2 min.
30

Preparation 30c: 3-(4-chlorobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-quinolin-2-one
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Exanpl e 30:
[ 3- (4-chl orobenzyl ) - 2-di f| uor onet hoxy- 8-fl uor o- 4- net hy

wo qui7rad7uh- 5- yl oxy]-acetic acid 10 F N OF F PCI/GBZGK6/003644
Cl  Preparation 30a:
2- (4-chl orobenzyl ) - 3- oxot hi obutyric acid S-tert-butyl
ester 15 The title compound was. prepared by the

of Pre t .

or OO SrpPeURE s rpORivs DA o BRPEHAT BISAPF 7L ac o
S— tchipobdnaylyN-(=Bioers- hydwmylo-@lg@bgwran@el. 40 (s, 9H),

220(s 3H), 3.05-3.20 (m 2H),"' .3.80 (m 1 H), 7.10

Pr eBéMﬁ‘BMgo%BB%F% 0yZ20d @21, 5080 Ha, €60, 1%97 15-

2- (7@5dm] 3ph).010rimy2H)- N1é2&ﬂlH)ub*r@(§r1ﬂr9droxyphenyl) 3- oxob
ut Y BB AGve -(‘—I\h%Jd'B? Is@smmgonét&nwﬁn@ww ed by the

nmet hod of repara i on 34b using 3-am no-4-

fl uor ophenol and 2-(4-chl oroben z&l) 3- oxot hi obutyric
aC|PdeP§tat'@rQOdt{§|{‘37¢hloe@P@Wl) 8-flgpro-ft -2 PRBE-digyroaynopn-50
10( S .yloRyBceticacRmedi estdr) , 4.15 (m1 H), 6.50 (m1 H),
7.00 (dd, J =:9.0, 10.6 Hz, 1H) 725(m 3H) 7.35
(d, J = 8.3 Hz, H),94OS I—,_)> (s, VE:
ESITh? iitleecpmpaystl WagPrEsjareddy emgihap of VP{é"F%'ﬁ'E ?”d’ﬂ‘SW 3 2
M RhloroBéhzity-&MaFad-hyafoxB&aisthyl-1H-quinolin-2-one.

3-(4- chlorobenzyl) 8- f 1 uor o- 5- hydr oxy- 4- nmet hyl - 1

nol i n-2-one 65 WD 2007/ 036743 PCT/ GB2 06/0 )3644

157 eERE B e RS S ST B TR T S

Pr gpaylaveficasid3vkthylssteng. 2- ( 4-

chI orobenzyl) N- (2-fl uoro- 5- hydr oxyphenyl ) - 3- oxobutyra

6
, 2H)A mlétutigd)f %'d@chlngen %?qluér é m}_éhypg %)1’ 2- gwfgoqun}glﬁ g ( m
3 H)yloxyzacgils qcihymety) estet (). 0_193 N, y- dm]pth-)ql}formg;rg_ldq(j 5(@,_ g_tasH)um VB
20ESlcaibinegs) (08} dhadcdty aciddnorddifabibrhethyRestentl.il o) wasiserredl o

M o oG for 18 hours. The mixture was diluted with water, extracted with ethyl acetate

L, g

and the combined extracts 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 mixture of pentane and dichloromethane (4:1 by volume)

25  gave title compound as a white solid, 0.49 g.

"H NMR (DMSO0-d6): 5.2.85 (s, 3H), 3.70 (s, 3H), 4.2 (s, 2H), 5.0 (s, 2H), 6.95 (dd, J
= 4.1, 8.8 Hz, 1H), 7.15 (d, J = 8.5 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H), 7.50 (dd, J =
8.8,9.8 Hz, 1H), 7.85 (1, J =72 Hz, 1H).

30 | MS: ESI (+ve) (Method B): 440 (M+H)", Retention time 4.5 min.

Preparation 30f: [3-(4-chlorobenzyl)-2-difluoromethoxy-8-fluoro-4-methylguinolin-5-
yloxy}-acetic acid

35 A solution of [3-(4-chlorobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-
yloxylacetic acid methyl ester (0.45 g), tetrahydrofuran (5.0 mL), methanol (5.0 mL)
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Preparati on 30d:

[ 3- (4-chl orobenzyl ) - 8-fl uoro-4-net hyl - 2- oxo- 1, 2- di hydr
woowodd7eh- 5- 10 yl oxy]acetic acid nethyl estePCT82006/003644

title conpound was prepared by the nethod of

Preparation 34d using 3-(4-

¢ hl amti 0 loanagukdusBithiurmLtytioxie soyaloroorn gty WRS divtb  room

e :
qgrh&%j‘uljrg Toi 629@3\7 ;I’ﬁe &&ﬁ@ﬁﬁa@ ab 8k p%aﬁogghf agdl]tl rhoélj 8 h-nmethy
I qUASHRAYP H%“W'l'%ﬁ&?’} ad é’ft'iaéte‘ék‘,"i‘rtﬁwwhwe Ehercembipedxiealy e
of were dried over magnesium sulfate and the solvent removed under reduced

3- I - 2- - s di_hydr
bl ASfE) SR o e ML AR Pl oyl

I@'EIF?%‘{OH")H ?sd‘r"\‘ﬁﬂ e 439 nl), potassium 20 carbonate.

(O 89 g) and acetic acid chlorodifluoronethyl ester

(1.1 ma sd&@efo §id év\g)d(s adn) 7@25‘\73 f29|5 at]?% (?%H{ % 85TJH3J m4)bt é‘Be

was diluted wth :
andi% Fl'é) Consh ﬁe@fse'izt?'3%?§5d¥ﬂe3661k?”)nﬁ§%@sl1mn7 30 (t 5=
1Gul 72atzetH)The sol vent was renmoved under reduced S
P O%S WaP ) Wahﬁd Ayl 432@‘(144 P! RJtJhﬁoﬁtﬁr?é’ BYiRy col um
chromat ography on" silica gel, eluting W th a mixture
of pentane and di chl or onet hane (4:1 by volune) 25 gave
t i tExample3hd8ehlorms3-ti-fiverabenzybi2iishprapoxg-4gnetiiiquitiitn-5-
(Dl\ﬂﬁQyﬁéaﬁca'éidZ. 85 (s, 3H), 3.70 (s, 3H), 4.2 (s, 2H),
155 (s 2H), 6.95 (dd, J = 4.1, 8.8 Hz, 1 H, 7.15

=85 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H), 7.50
(dd J = 8.8, 9.8 Hz, 1§H), 7. 85 (t, 3 =72 Hz, 1 H.
30 Ms: ESI (+ve) (Methog &’ST(MFH)+ Retentlon
time 4.5 min. Preparati
[ 3- (4-chl or obenzyl ) - 2-di

5 Asol ution of

[ qui nolin-5- yloxy]-a
[ 3- (4- chl orobenzyl) - 2- %ﬁ}luor hoxy- 8- f | uor o- 4- net hy
| qui nol i n-5- yl oxy] aceti eHaci dynethyl ester (0.45 g),
tetrahydrofuran (5.0 nL), neth&nol (5.0 mM-) 66 WO
2007/ 036743 PCT/GBZOOG/003644 and 1.oM

aqueous I| h_i
i L EL LT e o S LR R B
wa ylogdacgiicf dcisidneliyy! estrs a'aﬂ&clﬂloreﬁ (fbﬂUOlobenM 2agthgiotisro-1,4-

20y dirp@bdumoiires-aslyhcatiddcie methpebied Wi th et hyl acetate.
The conbi ned extracts were dried over magnesi um
sul fate and .t he sol vent renoved under reduced 5
pr 58iYHIE of Graino-ghicsephenony)epptiaasisl medy| estes (¥a Bird-4- ‘
m Xitiorotenof)-Sraxbityria acld gthyd pasr< 27 §)l ang palgphodphbricexcia QTERg Wasl

gs h@atMtH@O ‘Qﬂ‘l)l’ Fhoul: '?h% ng?tur(]-: Wa%@ %g%er 1"§ire2 I%%d( S,
259 H)dshth pﬁter angi extracted with eth)% acetate. The com |ned extract$ were washed with

1Hwater ar@i(sdiuhtegl. aqbboug be)djuh chB(idk sdiuBontind thatfied.o8€( m
1 I'|)maan&f&(ntsulﬂa_te. 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 (3:7 by volume) to afford [8-chloro-3-(4-fluorobenzyl)-
30  4-methyl-2-oxo-1 ,2-dihydroquinolin-5-y|oxy]acetic acid methyl ester as a yellow-
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10 72 Hz, 1 H. Ms: ESI (+ve) (Method A): 426
(M C3H6) +, Retention tinme 12.6 mn. Exanple 31:

wQ BsoclBend- 3- (4-f | uor obenzyl ) - 2-i sopr opoxy- 4- neCTIGBO6/003644
olin-5- yloxy]acetic acid 15 C1 NO OOM™F
Preparation 31 a:

[ SbFo%@slfa 6’>fs( & nfd' él?{ i @Wﬂﬁbbobé’nzﬂ)?é h\mlhyna R&9al, 2- di hydr

oqul nol i n- 5- ci.d ter and
[ 8 Sloyites-Goi- Soaoxwwaf P LmsyT 5 staen oBTe. 1. 20

di hydr oqui nol i n-5-yl oxy] acetic acid net hyl ester A

M Xd-&Hideo- @g fméroaénzﬁpzr et oQken DAMGHYQRERES-RoxgRédc BBd hy|
ester (1 2-(4- fluorobenzyl)-3- oxobutyrlc aci d
Fér (1 7 g) and pol yphosphorl c acid (15 g) was
heéftl eINlRaCDQIE)OS 75 (6r3H3 3OS SH), FAB (st 4P R 665@(@ dF to

\CMO%@ ﬁzemiaeé @H(H\f 8), flbd Qld)o%cl) xrelsnes hgyat, g@t) %ﬁ&mgh gg
M‘%‘ E%dg%{‘? @ﬁ}?g@é%@ +5'§ '%38”' uté,meé%%?]mm chl ori de :

sol ution and then dried over nmagnesiumsulfate. The
10S Ol[8/&1Mdro- &V(iﬁﬂuwﬁ@ﬁgﬂz-maﬂalﬁm-dked,umqldr@crue\sma-ﬁo@]aebtm Bed

reS|qPF urified by columm chronmat ography on silica

gel umg with a mxture of - ethyl acetate and .
cy CH OIMEXERE!)( 32.50 (8y8H). G 88r® BHY 60815 %h')d4 80 (s, 2H), 6.60 (d, J =
[ 8-s@WD119); Sod (A, ERs®@@EBAY V.55 BDJ = 8.5 Hz, 1H).

ne[@é F¥II (+\? aé)gjggye(? {Mﬁiﬁﬂgé}gr&%l. {ﬂﬁgog% %bgéz]?,ac etic acid

15pCT/ GBZOO6/ 003644 brown solid,.0.13 g and
[ 8-redpaatidrBb:([geHidro-oBlrbyhzyh- 2-+snm;lstw -4-hethylquidqlid-5-
d| R %&gw&gllﬂ&hyﬁes@ oxy] acetic acid net hyI ester ‘as a

' [8 chI oro- 3- (4- fluorobenzyl) 4- et hyl - 2- oxo- 1, 2-di hydr -
00| LA migtLiierof [B-cipibrosBy(Ji-flaeotienzyli@tnaetiyI-2revtorly- dieysitogrindipSAIVR

202 C%k dceticack n?e%y(e“ster @Mzo gﬁ’ N,a@dlﬁéthylf&lﬁ'}amld@ (#&mS potadsium

2 H)carb %8}()% s)) f‘li; Q |o%oﬁfﬁaa %(0 0%0 é) V@s gtlrﬁgH? r’gorﬁ&e?n%@r(ag} fBr
S, 4mhop) ThenBbiurE@Rs dilkigd it wgtplh(éQ{mB)) extrgggp \(Ilmmyhacetate and
Re tigdomBiRed dxtictsdwabhdt with whibr and saturated aqueous sodium chloride

[ 8- s&mq%ﬂd @er( (?*'IGB l Y{e(? %%?r%g%%ls)‘llzﬁe M mgntéen%gd dntér YT
25

(Il
L
3"

I N-
pressure and the reS|due purified by column chromatography on silica gel, eluting

with a mixture of ethyl acetate and cyclohexane (1:9 by volume) to afford title
compound as a cream solid, 0.023 g.

'H NMR (CDCly): § 1.35 (d, J = 6.2 Hz, 6H), 2.85 (s, 3H), 3.80 (s, 3H), 4.15 (s, 2H),
30 4.70 (s, 2H), 5.60 (m, 1H), 6.50 (d, J = 8.4 Hz, 1H), 6.90 (m, 2H), 7.10 (m 2H), 7.55

(d, J = 8.4 Hz, 1H).

MS: ESI (+ve) (Method B): 432 (M+H)*, Retention time 5.0 min.

Preparation 31c: [8-chloro-3-(4-fluorobenzyl)-2-isopropoxy-4-methylquinolin-5-
35  vyloxylacetic acid
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nmet hyl ester 1H NWMR (CDCI3): S 2.50 (s, 3H), 3.85 (s,
3H), 4.05 (s, 2H), 4.80 (s, 2H), 6.60 (d, J = 8.5 Hz,

wa 20y 036490 (m 2H), 7,20 (m 2H), 7.55 (d, J BCBGB2046/003644
1 H. M5 ESI (+ve) (Method B): 390 (N%FD+ Ret enti on
time 3.2 mn: 15 Preparation 31 b:
[ 8- & bdlgtion o38-Giflerb-LypfiRBEZYI)-2-tsBprogmpa-aRMyuidbiinEL hy qu| n

g, oot %ﬁﬁﬁ%&*&é@&% b (5B g ﬁ*‘%‘ﬁ‘& hydr
oq u%°HUf"| pdrgxigegsolutiond el fag SiEgd @t 1ot Fﬁmpe@yfeefPf lpus20
g) , THY, pN-afi thewsblitioh fvas atusted ¢o § Wy tBe addjtion @fddrais aitid amd the '
gar meﬁttr&n&vgd Qr%lgr IQAUCQJ‘ﬁes%uﬂeoﬂﬁlﬁéagm %e@&mgﬁ By ;%pa%%

stirred nperat ure for

was TR éﬁe '&’thCWSW.&F éfad'(e'ﬁé""?f@? m"lé@?? P%a&{et@ﬂ"”{ﬁn"t ‘Hat%ft(i’ﬂff
acetb 80 & dngani¢ medifieg ybveidel caxdonmitss: whits sudid, 0WI085hg.wat er
and sat urat ed aqueous sodi um chl ori de solution and

e r es lfate. The sol
r onbullin RbRS" sBlatea 4 S LB S arldsing 't es G
1(P3ur5 60 (ol 1)y 6.6D(d 8.8 Wz, O BEQ rayEh), 7010 () 2H) T65d e, = 8.3 Hz, -
el yhng with a mixture of ethyl acetate and

C n 9. hy. I . fford title conpound
8 m%i@%‘?’é@%*f‘%"ﬁo?é%ﬁ'@% R RO s 1.35 (d,
J =6.2 Hz, 6H), 2.85 (s, 3H), 3.80 (s, 3H), 4.15 (s,
2H)Exam'ﬁﬂ:34! [_éQ:h(o?o-3-?déﬂl_160rcﬁ)$ﬁ%8(?ho%ﬁbﬂxy-gﬁréeg@k?ghol|ﬂ-5- g fr‘r
m m )
I{E y'%y[%“e“ﬁ\?é?‘pEa (+ve) (Method B): 432 (MH)+, |
Retention tine 5.0 mn. Preparat|on 31 c:
[ 8- chloro 3-(4-fluorobepzyl) - 2- |sopropoxy ‘4- et hyl qui n
N 8 Z007/ 036743 :

. Opr opoxy- 4- nethquU|n

olin-5 yloxy]acetic ac tbyl ester (0.020 g),

met hanol (1.0 nl) awgiﬁ 0 Mjaqueous sodi um hydroxi de
solution (0.25 nl) SSstirred at roomtenperature for
3 hours. The pH of the solution was adjusted to 5 by -
the addition of formc acid and the 5 sol vent renoved
undEpraralien gasti8shlae S f-duorghgpay Adsepiopery fmetilyisuipeisisdue by

2(pr efuayladetivvarid memesse - phase HPLC using a gradi ent over
30 mnutes of acetonitrile in water (30 96 to 90 % of

or ganj C Eerg ave title COITpOUﬂ
Qo G sblofy ¢l mre RS S gror g htpalipol % 4
Hz yl@mcetlcgacgﬁnqﬂyl es@i)0.020 gl B, N-dime@yformaide5 1.0 ;L), Pblpgsium

carbonate (0.020 g) and 2-iodopropane (0.050 g) was stirred at room temperature for

[ 8- chl oro- 3-(4- fluorob

25 2 days. 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



10 5.60 (m 1 H, 6.55 (d, J =83 Hz, 1 H, 6.90 (m
2H), 7.10 (m 2H), 7.55 (d, J = 8.3 Hz, 1 H. M ESI
w@ 200e)3¢7het hod A): 376 (M C3HE) +, Retention tiPET/GCB2B6/003644
m n. Exanple 32:
[ 8-chl oro-3-(4-fluorobenzyl)-4-isopropoxy-2-net hyl qui n

' gl i - N_MR acbcyab 0%k A 8 Lis® HrCEH), £Bo (s\3HI3.80 (4, 3), 4.85 @, PHH
n
Lo B 954 OR A AR P80 63 78 PRy T i

oI |(F|»L5-8‘262y1l"bxy] acetic acid methyl ester A mixture of

[ 8-l E®l Qve)-(1éthdd BUaR RNy RptedioRBinB Y2 ndin.0x0- 1, 4- di hydr
%qw nol i n-5- yl oxy] acetic aC| d methyl ester (0.020 ),

N-di net hyl formamide (1.0 nL), potassium carbonate

( 0. ysrzrajipn [323hi°@db§drf'6?5%{-‘ﬁézyt)ﬁ ITPBOPRY-2pahviauinelingd  at

r ooyoxylecaiesdad ure for 25 2 days. The m xture was

diluted with water, extracted with ethyl acetate and

the conbined extracts washed with water .and saturated
* aqubeAioR - eiare Ribiuomkenzilt-GeRreRr st e dit-Fed over
lora gt glreetic said hetbye estarli@020q), westhianalélso meran ¢.0 Muargedus

r edddgigdl h%r@éo%%ﬁnd?ﬂﬁl 24 f16) waS St &t bl kédps;qtu%&%ugn

chr ma Si m xture
A o2 S g e o6 A @ asgie o0 RS o

af fa@h/elnttremdved BOeetnoerd messers. Rurifidatigntof the casitiue by pre@rai gl

9. B ha&qm@aém&s gB@IAt%Z@@MnQQ?) 6t etorktile MVIiAter (30 %

{ chéilf of grrg?rgc T&Pﬂea lq?ve tﬁ fé)@p()und a3 aﬁja% y%%ggﬁgds 5‘% 3.80

6.70 (d, J = 8.4 Hz, 6.90 (m 2H), 705(m2|—|)
7 65 NMACHER): 6+rlzso@d-l) 6M$[z eyl 2.dofv @H), igs i) odh, BYs (n 38),

5 {% A s SB18 91 it B GodTan, B 08 750 285

ol iv)5- yl oxy]acetic acid A solution of

2(4 8-St Qv (\idkhdd Mmebena%i*)ﬂdem@ommmnz- nmet hyl qui n
olin-5 10 yl oxy] acet| c aC| d methyl ester (0.020 g),
met hanol ‘M aqueous  sodi um _hydr oxi de

sol ¥emale 3%(1)2 55"“?&? 3\’\%%“'%’??‘?":’@?32 SOImeRMqUnoipdr at ure for
3 hbaxyipropionic acid

25 ' Cl

Preparation 33a: 2-[8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-
yloxy]propionic acid methyl ester

30 A mixture of 8-chloro-3-(4-chlorobenzyl)-2,4-dimethylquinolin-5-ol (0.18 g), N,N-
dimethylformamide (2.0 mL), potassium carbonate (0.092 g) and 2-bromopropionic
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The pH of the solution was adjusted to 5 by the
addition of formc acid and the solvent renoved under
w0 e@aosd4pressure. Purification of the resi dueP@GB2006/003644
preparative reverse-phase HPLC using a gradi ent over
30 mnutes of acetonitrile in water (30 %15 to 90 %

of  alageattiyCested @b, f1i g whs Fire@atlrodi EmERARO I has. a'h@ﬁﬂx&lre ;

y el ‘l’ﬁﬁ"&% ﬂ %é' (?x%ac%d g’ﬁﬁ'etmlg/%ega%d:%%om%ﬁeéj%( ts

H) wasﬁedg@th CA@ter g,q)satu@tqgi@ngpus ngtumg;htgncpqzsolu’gLoand tr@n g@ed( m
2H) qverimdd0esium sulbdp., Thé sal@enf @movkdanddr Rdtited preisu_l'@ and4& VB!
555' reéndﬂé%)mﬂ(e%;? &%d%row%%@raﬁwo%r@gel ol Gith b Qfkedrt B

2. [%hv&wew&nécx@@hW%f1&aeﬁfyvyoltznwoonffw@ttmmoqmpm n-5o
yl ox@Reropionic acid CI M COH O 25 CI Preparation .
33a

[[8-¢ch 4- chl b I I 5-
o1 SR QoRRa U i S B R0
1(8 czmsds @HB 404« b Feracte )y 6.56 @, M= glit AetiRy le@aid)okisa-Hr; ol -
r 2§, 706:(d, D=4 16, Eﬁ} b (05 DBAEE ) 2. gm"k) 780{/\%Ssi um
d\?§%%é(7ﬁ%?m&9d§fdgg\ﬂﬁgsgﬁtﬁ%§ 4rr’rtEﬂ"hyI ester (0.11
g) was stirred at roomtenperature for-3 hours. The.

M Xdreffarativyedab - [sLbhBEb-3MalchioBdryiy2, Lk ERPG AN h et hyl
lgc?}ﬁ&g?og}oﬁcthe conbi ned extracts washed w th water

acid
ar at ed aqueous sodi um chl oride sol ution and:
~then dried over. magnesi um sul fate. The sol vent ‘
I e nrsotlorLl dg8-cHieel 8 ¢echidpsRASIH@-dimthylobifolp-50yR] ﬂﬂdﬁomc

PU récf 'n%ﬂnyPe)éﬁaP @ o‘éEB) &H&@H@u%%ﬁ@ F&M) 4 1%'|J| 5@@%&? ithium
cy ayﬁfﬁ%%aﬁ%t' O &b Was Al AP ﬁeé')pefaa"%\fpf Yroinites, Toe
2o rtﬁi@bmdqfuralﬂwﬁig@goveﬁ khddkfed(ceDBleSre dnd pH 60thé asidde was6. 8
’adﬁls'&d to%::g%e(a%dltlé’h'& 1.0%4 a‘%ﬁe&ﬁ h d?dﬁ')ﬁlorlcehc%ST r{esmlxtg’rtumas 10

3. foé?ed _)(v%h thyl 8098% %rgf th%combgecie)ﬁt_rﬁdts W?E%d WS‘u sg%uraéqﬂi J =
8. 4apgous sadium chlogde sotitionjang dgsdpvemagnesidin sulias:. TRSsolMerty e)
( Maiiab @i dBgd unﬂér&ec(u%d‘ﬁré‘ssun@%ﬁ&tﬁ& te@tingisOIR whsedWitA pentane to
r
255- %@%%é&?’g} ? 88 Yor obenzyl) -2, 4- di net hyl qui nol i n- 5-
'H NMR (CDCly): § 1.75 (d, J = 6.7 Hz, 8H), 2.75 (s, 3H), 2.85 (s, 3H), 4.25 (s, 2H),
4.95 (q, J = 6.7 Hz, 1H), 6.65 (d, J = 8.6 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H), 7.20 (d, J
= 8.4 Hz, 2H), 7.55 (d, J = 8.6 Hz, 1H). :
30  MS: ESI (+ve) (Method A): 404 (M-C3He)*, Retention time 11.4 min.

Example 34: [8-chloro-2-difluoromethoxy-3-(4-methanesulfonylbenzyl)-4-
methylquinolin-5-yloxylacetic acid
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15 yl oxy] propionic acid A solution of
2-[8-chl oro- 3-(4-chl orobenzyl ) - 2, 4-di net hyl qui nol i n- 5-

wQ k@zpqudpi onic acid nethyl ester (0.092 g),PCT/GB2006/003644
tetrahydrofuran (2.0 nL) and 1.0 M aqueous |ithium
hydr oxi.de solution (0.25 nL) was stirred at room
tenmperature for 30 m nut &s. The 20 tetrahydrofuran was
renoved. under reduced pres pH of the residue
was adjusted to 2 by t . n of 1.0 M aqueous
hydrochl oric acid. The eywas extracted with
ethyl acetate and the cq :
saturated aqueous sodi
over nagnesi um sul f at e
reduced pressure and the resubtg=eg solid mashed mnth
pentane to 25 afford title codpound 0.080 g. 1H NWR
(CDCl3): S1.75(d, J =6.7 Hz, 3FD 2.75 (s 3FD

2.

érgéaézglore 59 %- 4Jn%hagne§_q2‘on erﬁyl) 3-8xc§l@30c1)(.|ync qpld_s @ﬂ)putpqzester
2H) 7.20 (d, J =8.4 Hz, 2H), 7.55 (d, J = 8.6 Hz, 1
fH) A gtﬁhtlbﬁef BEy%tthB'iWﬁ): a&(ﬁ‘@tté?%tyﬁgster g%g) (rM' QH@%&xyethane

o QRb s SRR & o PR SRR G0 P Ohy O Hzy
) 41 2-timehoiveibaned100mLE aly2Q30y Thecwiktiie vas ivamiad toRDC for 10
(2)00ﬁ|h@855a71431eﬁ’@-§6@53@056r&9§ﬁé{|4yl 4geth¥né§b1fo%nzéne/(125 )R/
[
% 8?= tﬁ&ﬁletﬁgr}%? El)vg?] %c?cfl ?drzgpv(\:l)l)s(eo(%vi%I %en{)d of. 18 mé’l{*‘ o§ The ‘
103 tr@w&tm% Bbdpre ‘Qé%st"@fmedﬂo ysaowmneraaﬁe oyfer 30 rameehar@ heppiirred
aci a th3-térapetativertoy 17 IﬁﬁtseThe(rﬁl'xtﬁre @hs tildted wih shrRbday¥sishane

. (h ; %ﬂﬁa&mﬂﬁ:ﬁlo%@@%&ﬂ?(ﬂné & thE ﬁhé@&?&%ia@ l}hggqtﬁ&?ﬁﬁﬁn&e

(10%S r‘?ﬁtjag"ﬁij with,gietiy! e“‘l‘ﬂé‘”%hi(gv kineghoeaalie Phases Wese EY ied op§y
.10 magheriinesifaiadhe batreniawas odrudvedundef reduced pressure and
15L- yuarsaigaohvé reéd%@?g@@lﬂﬁﬁ le'lhr&ﬁ&bfdr%? 6 tlfca @élzevlmlﬁgg )ngilﬂ .
pérm'%gire Of‘ é‘%@l %n% e%’f%%[tﬁt\gﬁgg&d‘ﬂewd’ °'H"|“E)t%?’% igas

maﬁﬁ@ﬂmwé7ﬂdbn1tenperature over 30 minutes and then
stirred at this tenperature for 17 hours. The m xture

VaSHMMRHEBE)"S 1.5 R 238 AAUDB'ES aH), 3.20-8.30 (m, 2H), 3.85

20 (m, 1H), 7.40 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H).

Preparation 34b: N-(2-chloro-5-hydroxyphenyl)-2-(4-methanesulfonylbenzyl)-3-oxo-
butyramide

25  Silver trifluoroacetate (1.3 g) was added in two portions over 20 minutes to a stirred
solution of 3-amino-4-chlorophenol (0.5 g) and 2-(4-methanesulfonylbenzyl)-3-
oxothiobutyric acid S-tert-butyl ester (0.8 g) in 1,2-dimethoxyethane (10 mL) at room
temperature. The mixture was stirred at room temperature for 15 hours and then
fillered through hyflo, 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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amoni um chl oride solution (70 m-) and the phases
separated. The aqueous phase was extracted with

wale@rigd74et her and the conbi ned organi ¢ phasesPEBGB2006/003644
dried over magnesiumsulfate. The sol vent was renoved
under reduced pressure and 15 purification of the

r esdilidal el RYUIAOWRITEMRDFcQIBEMYSnaHYe Bt Syl dceteqeb 10 0:1 by -
el uf pQ) Q{Hfle Etleacorng&._@g g; %ﬁ% e%g;:gg,ll 5)!’09 t hane and ethyl

acetate geive itle conpound,
7.1 g. IHNWR (CDCI3): b 1.40 (s, 9H), 2.25 (s, 3H),
3. 08S:(ES] (+3&))(MetBodX): 26 FO+H) I Rehdjon tide 85 mi0 (m 1 H),-

.40 (d, J-85Hz,2H) 7.85 (d, = 8.5 Hz, 2H) 4
Pr e'par ation :
(FIeRarRigy 64658 HW? Shydmef wetfafzeau'mx"r?a%v@ﬁumﬂath benzy.

I) dBlmbm%ort@utyram de 25 Silver trifluoroacetate (1.3

g) was added in two portlons over 20 m nutes to a

f 4- chl or ophenol
ok B e G R HENER vy PSS o teeres B 712 e o
105- thelbvrartitet (925 eksng meihanculighic acid (1, 12) dasisated 2y WO RGIRE 1¢ 10
ML) miRdted. tDﬁHT’nlxﬁJfé@B@éc&B k0B terePatiirk éﬁdﬁo@rem asslahﬁeft&d at -

r OO'&L&Q@”E&LF%B 8{ s%dlurﬁ ace%a? V\;EQ Hﬁ_iT e r&s%tlr\gg Risg Gl |taltenv‘%‘e}§ gglle(fiﬁ%

soltvél 9“%‘5&*%%@%3@1%@@10 afferg ﬁttee?ampwé g&if palgpiek
pursofid, 0.2t pon of the residue by col unm chromat ography .
1$on 72 WO 2007/ 036743 PCT/ GB2006/ 003644 silica gel.,
el utltEgI ure of dichloronethane and et hyl

ac&fSy Q*ie)@"?tBOd@)P@W'KmT Geteytiog AVe2BMn e conpound as
a pal e peach solid, 0.75 g. M ESI (+ve) (Method B):

39G°réd¥b“a)r& t34dH8IRBbI3QR el R stoRyITBnR/)-4-methyli-SBRL A4 ON

8 cqiﬂygrP%”"?l"h§/?ﬂ'P’8'J@9€t§ AP MAYIRSResul f onyl benzyl ) - 4- net hy
20-1 H quinolin-2-one A mixture of

N- (Rmiglotedt 8-cliorb) mmwmﬁmwth)an&m(oﬂwB@%&ﬁ;ama% H nJaM.haﬁ@z y

f
A %M”gﬂ%fhﬁ*mr?%ﬁée@%%u%’pefa?swm BRI R 80
mi PIQRAEceip atidrety esteid PP 19 hvas dirad & reptteperinterd fartheura
satThe ab@de waHilaedisittoadtdl (3001L) afid tﬁ@dﬂ bdjosteaied abyehd 2ddiitioh-) -
25Th %f 5|§‘<§é|' L& Gid? ﬁ'ﬁ&ﬂeﬁ]lthﬁbr@m%ﬁ@% yetof LI%&E@%{ filtR¥on, and purified
i 0 d artord

er. an
t | t UUH&S 95F§ MAoN1ER 95 Sfring Wit 3 rpjxturg Oﬂc@m"ﬁ‘aﬂ&
E_Slanq et poetdie t1H0ad 1By v@IS:) foldibid-ifle dRetpeuiias A whiten®lid). 8

30 'H NMR (CDCly): § 2.65 (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, 1H), 7.45 (d, J = 8.9 Hz, 2H), 7.55 (d, J = 8.9 Hz, 1H), 7.80 (d, J

= 8.9 Mz, 2H), 10.70 (br s, 1H).

Preparatlon 34e: [8-chloro-2-difluoromethoxy-3-(4- methanesulfonylbenzyl) 4-
35  methylquinolin-5-yloxylacetic acid methyl ester
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Preparation 34d:
[ 8- chl oro- 3- (4- net hanesul f onyl benzyl ) - 4- net hyl - 2- oxo- 1
W0 2007@841y3r oqui nol i n- 5-yl oxy] aceti c aci d met hyPCEEB606/003644
20 A m xture of
8- chl or o- 5- hydr oxy- 3- (4- met hanesul f onyl benzyl ) - 4- net hy
I 1A bin@d im@lré dST-[QchIdeSIQ- 4lﬂet%e@)fonyh§e flanmRidyyd-sermmm de

bi Oﬁ%@@%l?dgﬂg?%gy]%q ?/ W?F e%te 1 I\gfgl dlwgg\ylfO{mardeee 5. 0

r oo PR Brcerbpeste (- 1R gL as: COO'Wé -9’k ent temas di | ut ed
Wi t ¢hlovitilesroi@Banelwas antlet theoupirthadplutidnast 3b ehirditeByThe Rask
addjdd s@&]ea?&d‘?rfe rgéuﬂﬂ; ﬁ*xtuﬁé:\%nln@d t@%ogn tfzrﬂ?eﬁatﬁrg g\llgrtab Pl?lutes

t

by T Al DhisiEde ABH, TEROCHrEaoEronsaDS W WY o
m xib avaporafe adil thelrestdoagitukesiméh waterc Tiet raguiting petipitats vias: O t o
1 1c0@é6te\d(5§/ Hlﬂﬁ)on tv@asﬁgdf vith Glafel 4 @ricLHBRIN GRS ﬁ'ou%‘%_ﬁ &

sol i d “3% 30 " H NVR (CDOI3): 5 2.65 (5, 35,

3. 14" g0 3. 70 (s 3H), 4.20 (s, 2H), 4.95 (s,

1®H), 6.80 (d, J = 8.9 Hz, 1 H), 7.45 (d, J = 8.9 Hz,
ZH)‘H NP @MIt- de} 2.9 3h¥azé(s|'&H) 5763@ :ﬁ-s’ 4.35 (s, 2HP 580 [

2 R0 fe PR oL AR R 19 P 5dRay

) 4H7- 3*5) met hyl qui nol i n- 5- yI oxy] acetic acid nethyl ,
estms: E&(+V@(M&Wd@%34@+r8€ﬁé@%ﬂ%éQ@W4 A stirred

xXture of
8- chl or o- 3- &4 met hanesul f ony Ibenz¥ 4- et hyl - 2- oxo-1
. 2-Prenarfien us-pderp-R-dgugprsaedétmet %{@FWOW&GWI) dester

(O rie3hyiplinolN; NAeky pedtibiydid or mami de (5.0 ml-) and _
pot assi um carbonate (0.12 g) was cooled to -80 C and
then chlorodifl uoronet hane was bubbl ed through this

sol LEUA 9f Fohigso-Arifyrarethorys (emefegpesuforyibenaylrdi ed and
2Q hemetiyiminplinrigyloxylreatie ecidvaetg elstér @0. t40g)métiemplds.atnll), sataraied

30 dLiEBaL ﬁ%ﬁlu@ﬂgdrémr%olhﬁﬁt(o ShLARd gfafep{o 4]n$l_) R4 Eired ;:(h@o[ma ‘o
 andotma B Sunnyr TRER Aol e <Sieq nbfy f pld

or e plagial geatic m@anddfeﬁ Mellesnelderpayed fridet ragicempreseushE® wi t h

watregultiagpreélfitattvas QolRétbDydiitiatidn, RashedTRiIGUREErafd ded WHibR

e R e RIS

7. 05 J = Hz,

1H)‘H NMFO((JM(sM) ?SHBDMH 73.880(saH3H).301s, 281, u 3835{ 2H), 6120 (dJ
-—é\@ﬂz Fﬁﬂ 74 ¥e) —eMehad B @ 400, § Mty oReE 061093
‘ 2H) 790 (t, J = 72 Hz, 1H).

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-chloro-3-(2-chloro-4-methanesulfonylbenzyl)-4-difluoro-

methoxy-2-methylquinolin-5-yloxylacetic acid
35
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15 Preparation 34f:
[ 8- chl oro-2-di fl uor omet hoxy- 3- (4- net hanesul f onyl benzyl
wO 2007/08@8hyl qui nol i n-5-yl oxy] acetic acid A sol PCT/OCB2@6/003644
[ 8-chl oro-2-di fl uoronet hoxy- 3- (4- met hanesul f onyl benzyl
)-4 20 et hyl qui nol i n-5-yl oxy]acetic acid nmethyl ester
(0.14 g), nethanol (5.0 m), satur@t ed aqueous
l'ithi um hydroxi de sol uti oN( Slro/eand water (0.4
m-) was stirred at r for 35 m nutes.
The pH of the solutio ed to 5 by the
addition of gl acial 1 and t he net hanol
renoved under reducegipress re. The resulting
precipitate was colb€tbed by filtration, washed with
water and dried to afford 25 title conpound as a
white solid 0.13 g. 'H NVR (DMSO-d6): 8 2.90 (s, 3H),
3. 1Brere%ahoe%a (4higp-3-rjtropperoxy)acetizacidametyHyster 6. 80 (d, J
=8. 6Hz, 1H), 7. 40(d, J=8. OHz, 2H), 7 75(d, J 8. 6Hz, 1H), 7. 85(

%’ Ix Ix?%é f 4- cﬁ%is -t A@@enﬁ\%ﬁ) NN et formam de 2%8 %NPQ E]S:,]
VS: POE@,F'U'(' W eonateNt Haad Bpmoass %'Wﬁjhad eSReﬂ éﬁm%waq stiFyed
3. Tatmiom terhpegaiqpk @r 35 hours. The mlxture was partitioned between ethyl

[ 8- &hiaRy, Ala §atg2aneme%9eoﬁs %!&ga&q i g%%eé'%he -diflu

cetrc acid 35

or o- et hox .
74 AP ?%W%%%"ﬁf% i%?ﬂ@@?@%ﬁ‘dé@@ﬂ%"he eqivepy remyedendey o
190 F reiuceikbshrePrhepesidut wesiwahed with diethyl ether to afford title

(4- &mp&[n@a§aWh|§J@ﬁH1g@gxy) acetic acid nethyl ester 5 A
m xture of 4-chloro-3-nitrophenol (25 9),

N, N- di met hyl f or mami de (200 nmlL), potassi um carbonate .
( 60'HNIMRE@ChY: & AB5 e Blil)c4- AiscRHYER 19ydid, és By 8.9 H5.15), 740 dd,
vvasJ§{goHEQQ) 7@k (d, 0emd I pPr at ur e for 2.5 hours. The
(M xture was parti ti oned between ethyl acetate and

wat er and the aqueous phase extracted with ethyl

ac etreRagation$pb: (Srapynorrritpraphencartcstiogsidencimi estér over  sodi um
sulfate and the sol vent renoved under 10 reduced

ﬁ?oﬁftlgn of-wcﬁﬂdrc?§ hgrgﬁem)a}é@@ Q(%jm)mn}l Qstgl(&; J}Yr! m&ﬁzﬂlglr to

(100 mL) was added to a mixture of iron (26 g), ammonium chloride (33 g) and water

aff

20 (400 mL) at room temperature. The resulting mixiure was heated in an ultrasonic
bath at 60 °C for 4 hours. The mixture was basified by the addition of sodium
hydroxide and then extracted with ethyl acetate. The combined exiracts 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 resuliing precipitate

25  was collected by filtration and dried to afford title compound, 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 35c: 2-(2-chloro-4-methanesulfonylbenzyl)-3-oxobutyric acid ethyl ester
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conpound as a white solid, 30 g. 1H NWVR (CDCI3): 5

3.85 (s, 3H), 4.70 (s, 2H), 7.10 (dd, J = 3.0, 8.9 Hz,
wa@204y/0367430 (dd, J = 3.0 Hz, 1 H), 7.45 (d, JPEI/BB2006/003644

Hz, 1 H). 15 Preparation 35b:

(3-am no- 4-chl or ophenoxy) acetic acid nethyl ester A

ol Td titecafpo(rt- @ lppbare@bythd hOPEEH Praphatatiss usi d

met 0

2 b 3 Moyl B0 Bkne od Sl B AFESR

water 20 (400 nml-) at roomtenperature. The resulting

m XHNMR (@I Sateed, J 7.8 Rz, 8H), @808 BE), bastt 314),5@3 sad@r, 4

. f ’
Sociie HeDLRAES R it BY A bRl
acefdls1 9he Hedhbi7 98 & éxﬂrgd?:’i‘s"'were washed W|th 1.0 M
aqueous hydrochloric acid and the pH of t he combi ned

aqulﬁr@bft‘atﬁngéi)efé ch r3e(2%ﬂbrld§ltn¢éihatngsu70rﬁ/lbg¥z I%Q&aﬁg %( qu-L

rox e resul rec

odi um
col‘f EE°8H”%§5TV|°¥HCSVC|36'H"§HH Fefed to.afford title
1€onpound, 14 g. iHNWR (DVMBO-d6): 5 3.70 (s, 3H), 4.60

(s, ARMure & (é”émﬁcpi cfﬁorop%bﬂoxy)@ce%@a&djr%t ?yJ es‘fer:%o &1 9) §(2%hIEE;
2.1
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2 (@lddl*ﬂ Pvigs Heatasiah HOSE dir ROoyrk.Toa mjtlye Basoroeditoyedrc aci d
et hyghpsate/ diutddwiiaed ard &3&%@0\?\/\1@%!%&&@ 6r@Qshdivea The

| §pl téxﬁac‘f Hr%g o%}c"naﬁ eg %% rsﬁlgateb%dtthe solr\}gnt’t removedf under reduced
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br ofrﬁﬁ%’?hw reztdtéﬁweﬁ%mf@ﬁ#éﬁ%wwe@mmamsgﬂpb\ewzs@ﬁ@geatvcaﬁord
3- dbtlebmﬁgpnmot;oasgd ethyl ester. 1H NMR (CDClI3): .81.25
(t = 7.1 Hz, 3H), 2.30 (s, 3H), 3.05 (s, 3H),

= 6.4, 8.3 Hz, 1 H,
4, i’gsigst‘s“’f()ﬁﬁ"e‘mm %4@@%)&&90“08“'26?&m"1 H. 7.75
2Qdd, J =1.9, 8.2 Hz, 1 H, 7.95(d, J =1.9 H, 1 H.

Pr @&fa?dtlbrpﬁseg{g-@hloro 3-(2-chloro-4- methanesulfonylbenz%) -4- dlﬂuoromethoxy
esul f onyl benzyl) - 2- net hy

[8

fc metoqufmﬁ"n Y'Wfa?%'aﬁ‘f %'B?tM 'yl oxy] aceti ¢ acid
rret hyl ester 10 A m xture of
( 3- /!am(m@-dEBCbhlotbFSD(pJaﬁﬂﬁﬂyﬁ@%&é&or@%b&ylm%%bl £5bAala-

4. PPt R do e s o) Ve e e
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t eRA LA)IUEQate Shd tHé &%b\%(‘i &tl’é@& ﬁére %ﬁé& d%é.tsfoé’t% @L‘fifgw ahl

extract Wwer e

ov E\i/enﬁlgfgﬁg@gqt uerﬂog‘iﬂ Lf’ﬂfrée‘Jéfﬁ?f Flr??é”r &dl “{/f&ﬁ‘?mroé%fﬁéﬂ%'i’yd er
30r e ¢olowmu chrpmaiegsaphion Silve gel cabitidgiwitvarsixiperdr Eyclebiexaye andlethgin

C hrapétak o BRlNimeYyhabé fitk ¢6m@ahd, b@7zaf f or d

MS: ESI (+ve) (Method B): 534 (M+H)*, Retention time 4.0 min.

35 Preparation 35f: [8-chloro-3-(2-chloro-4-methanesulfonylbenzyl)-4-difluoromethoxy-2-
methylquinolin-5-yloxylacetic acid
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title conpound, 0.35 g. Ms: ESI (+ve) (Method B): 484
(MtH) +, Retention tinme 3.1 mn. 20 Preparation 35e:

WO e0cloBnd- 3- ( 2- chl or 0- 4- met hanesul f onyl benzyl PEHGBR0G003644
or omet hoxy- 2-met hyl qui nol i n-5-yl oxy] acetic acid
met hyl ester A m xture of :
[ 8- & hixturoet38-¢iore-B{dhmrdld- I‘mem&}&anMltfeﬁimeﬁnwhéth&yﬂEt hy:

I - 4mam julnofh- ng%.gé{‘é aaamaﬁg' kB (50&1%9’%&%813% ﬁg' d

met h %st er g{
pot e O a5 Sg'Lbﬁ)“déiW&'ma{H%waie @8%9) as strfod
chl drapdi téMDﬁnathMrhy\bure'Eregolut(oﬁ wds aaidifled b the additton efdl.@r 70

£ fQuedf th?é’JhFimc J%n%%?a%@w%hﬁéde&éﬁeeghe W[;Bm%xﬁéots

ext‘?’%{%f'%e%\%?ré"ag?‘?sé’ﬂy SB\Fé“r”@%&?ﬁ?W?@Eﬁ"?%?‘E“"&WdEdUP%n the =
sol rregsurer Rimificaéieh of thdeesidue buedirgiverssaiseephag HRLCiusag aon

of gdrixent SrssloiriBYh \%@er@meu.mﬂ%m% QgEIRRRYION0SE.| | ca

gel, eluting with a mxture of cycl ohexane and. et hyl
acetate (7:3 by volune) gave title conpound, 0.37 g.
1QyB5: HENBIR (DMEO-d8):Nk2:G5d el 3B) 8.15 B43H)\V-68 (s, 2HRe90r($, 20 605 (o)
4. 0= 719 Rz, 13|5,708r(&9a=r837tmzom)35f5 @t J= 75 Hz, 1H), 7.70 (dd, J = 1.9, 8.2

[8 r (2- a f nyl'benzyl')-4-diflu
o%‘ét@bpsg’@ 5 89#)1 3* fbnog%g gegélh%x@ﬁ acetic acid 76 WO

2od\¢$ dﬁ@ds(?r&@ M@wo@mwmgmmwm 1@.amén. of

[ 8-chl oro- 3- (2 chl or o- 4- met hanesul f onyl benzyl) - 4- d|qu~

197 98 R96: ic IB% g—ﬁ’ﬂg#}on\g hoﬁ/ 561?1%%%%%%& e -

met h est er :
tet'FéWEH‘B?'l'}rEaH]aE%FchWL) wat er (5.0 niL) and |ithium.
hydroxi de (0.027,9) was stirred at roomtenperature
for 1 hour. The solutiongvas acidified by the addition
of 1.0 M 5 aqueous hydraghlrig aeid and extracted
with ethyl acetate. The ' edﬁéxtracts were dried
over nmagnesi um sul fate ard™ 6l vent renoved under
reduced ' pressure. Ryiflicatioh of the residue by
preparative reverse-phafe HPLC ugi ng a gradient of
itrile i ' conpound as a yellow -
solid, 0.09 g. 10 1H NWMR ( : 8 2.55 (s, 3H),
3.15 (s, 3H), 4.55 (s, 2H) , 490(5 2H), 6.95 (d) J
7.9 Hz, 1H),7.00(d,J=8.7Hz, 1 H), 7.15 (t, J = 75 Hz,
1I—|)770(de1982H21H),780(d J = 8.7 Hz,
200 I.El)repagatl%%@dnﬂu\g)romegtlatgsspl@mc icuqi.ﬁi chlgys3- (Egpthqn,e@@pnml:[@mmod
A) 4r5a|ﬁm -@okd=), 2-gihyerdopintlingryl édtere 10. 5 mi n. 15 Exanpl e

8 chl or o- 2-di fl_uor onet hox met hanesul f onyl benzyl
) 4\ mlﬁtgltel,wﬁ alﬁ?rﬂ gThiy(HO)g Vﬁmﬁ@@qselfo&gp%zyl) 4-methyl-1H-quinolin-2-

one (0.67 g), N-phenyltrifluoromethanesulfonimide (0.63 g), potassium carbonate
25  (0.49 g) and tetrahydrofuran (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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G S$, N, oF / F HOOO=S=0O 20 Preparation 36a:
trifluoronethanesul fonic acid

w@2@hloag7a3 3- (4- met hanesul f onyl benzyl) PCT/GB2006/003644
4- et hyl - 2- oxo- 1, 2-di hydroqui nol i n-5-yl ester A

m xture. of

8- C'hi NMRDBASY aby: @553, BAY, BBS ttamswzs‘ ©@H) begozy b)=eds Bt hy

- | i
N e T 90 7B 82 s, srcnere 1Hy )
pot"é%ﬁ%b%"@é'\“ﬁb?ﬁaﬁ)é@@"’(*@ Retepfion imel 316@t"7r ahydrof uran -

(10 nL.) was heated by mcrowave irradiation at 130 C

or e t e
4 Z@%@gb@%a&%ﬁplgg%e(gmhgﬁe%umgbéng@ f&&&{é 284

Pur pyHregHinoiRiS Yhaceticacil aeihyigateby col umm chr orrat ogr aphy
on silica gel, eluting wth a mxture of

di CA‘rlnﬁlquEh@cP&nMe&k&ﬁ@ acae%ecm%es @(35? gnah%u%n%b%n 4

Vo ) '@) 255 17%"%%@?/‘&?/@%5&% <q§%?%?séﬁ@d@%@@8wwsﬂy@m VR
1(( DN’EE@%E)“GNS(OZ! 05@.),(ssdliurB ef)etate3(0.088 §)shis(Bibhnzylider2beetae) 2H) ,
( 7 Qﬁlla(dﬂilm (d.oe2 g?) afd Hi blsld dﬁbnylpﬂoébﬁnoﬂfgnrocéne‘(o O%Oﬁ'?) in f'éw)
(it bRl B s oty oot il e g Y6
Pr Ep{yaqt@t Thernigerg was d|Iuted ‘with ethyl acetate and this solution was washed
[ 8- Wbaﬂr@maadﬁomﬁﬁm&l&kﬂhfomﬁobmwb SatdhaB®hdikbusZo@XR- 1
15 2 chghé%glp%ﬂl Fﬁlleh Qne% O¥‘%‘| ]rrﬁér?etsi ?\ sﬁl‘f" ed Tﬁeé v\é}fc was tre?nrove
g dﬁP%F‘?S’“%Ed(PZFSﬁ%? mgftfﬁvoaﬁp%@ﬁlﬂw t)v cglumn chromatography on
metsiiyd gel etokrar viith 2-ndkttry dr didhlotanethiane andethylesttete ((0Q42yg) ,
. 17(VB|§HE)’%A% Mk @brﬂﬂlméssdnlowmm%é@ohéb 0&:99 net hoxyet hene

sodi um acetate (O

bi s(di benzyl i deneacet one) pal I adl um (0.002 g) and
. 201, MS: BRK(eh) (Miatod IBYHE4S (WD) Rétentiontrem®0 @) (0. 002 g) in
N, N- di met hyl f ormam de (0.8 nL) was heated by
i rr

NG bR PN B ot iy L R dRe e
solmﬂhyﬁwnﬂﬁ@%m'dmﬁtﬁyfﬁ%tur ated aqueous anmmoni um
chl oride solution and saturated agueous sodi um 15

‘ SC h |Tﬂé ht@%o@_ﬁ&u% W?@pr@ﬁé‘#edtbgﬁﬁ n‘fje'iﬂog gf ls}%;?aaa |%%3§fnggl -chloro-

p r é‘éé geangsyfopyibeney stz gre- 1 1?1 dihydequigelie-Soxliacelt #ifh
chmetraltestgr.aphy on |

MS: ESI (+ve) (Method B): 484 (M+H)*, Retention time 3.9 min.

30
Preparation 36d: [8-chloro-2-difluoromethoxy-3-(4-methanesulfonylbenzyl)-4-
methylquinolin-5-yljacetic acid

A solution of [8-chloro-2-difluoromethoxy-3-(4-methanesulfonylbenzyt)-4-

35 methylquinolin-5-ylJacetic acid methyl ester (0.030 g), methanol (2.0 mL), saturated
aqueous lithium hydroxide solution (0.20 mL) and water (0.40 mL) was 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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silica gel, eluting with a m xture of dichl oronethane
and ethyl acetate (10 to 1:1 by volune) gave title

w@ eooposiTd3 as an of f-white solid, 0.053 g. 20 MIXT/EBR006/003644
(+ve) (Method B): 434 (MtH)+, Retention tine 3.0 mn.
Preparation 36c¢: :
[ 8- wdl cojuste@io Bibk kHaQuaIGR I Gixgal ectid aditednaarasivéri asmshienzy|

) 4undBFLAKL ARG | i Seabld AL o A FhudTBhdWL sGR bSlecie?
The ti1tl e compound was prepared by the nethoc of

Pr e@la{llltrg{lqnowasg W|bh§q/aftﬂj a[lcgm%tﬁqrglraé\g then dried to afford title compound
3- (H-awdttbsaieDM1Bgnyl benzyl ) - 4- met hyl - 2- oxo- 1, 2-di hydro
guinolin-5-yl]acetic acid nethyl ester. Ms: ESI (+ve)

&?’S&Qﬁgﬁ Bhisciib 625 3, 5H), 515 G B R0 (e Bu .58 (8 2, 7.30 (1,0
[ 8-€8D blr,oH-Q-7di0f (4, Wor DT, FRBYY, 7-88-(¢,4-="8et Ka ey alsk ey I=ZmeEy | -
)-%H)F@d}yhgyé poln- 5-yl Jacetic acid A solution of
[8-ch - 2-di f'uQr omet hoxy- 3- ( 4- net hanesul f onyl benzyl -
S B e 91 R Dt PRl amac Aot hy | ester
1q 0. S ESY(+ve) tdetheiri)] 470 2V-GH) rBetentoatime a6edh. aqueous - s
['ithium hydroxide solution (0.20 nL) and water (0.40

mL) -.was iLr at ,..roomte rat for 2.5 hours and
ChisrBpiesl’ el bl oReb SR LAY A kElongiainaiiiping: wo
2009y BeieRcCT/ GB2006/ 003644 was adj usted to 5 by’
the addition of glacial acetic acid and the solvent
renoved under reduced pyessure. The residue was
diluted with water and ft hg,solid colLlected by
filtration, washed w at®r 3 et hanol and t hen
dried to afford titl e cempe a8 a white solid,
0.016 g. 5 "H NVR ( DVBQ d6): 2.75 (s, 3H), 3.15 (s,

3H),, 4.00 (s, 2H),(4.£5 (s,Y2H), 7.30 (d, J = 8.0 Hz,
L B, 7.40 (d, ] :% diz, EH), 7:80 (d, J = 8.0 Hz, 1
il), 7.85 (d, J = 8. 2H), 7.90 (t, J = 73 Hz, . 1

H. MS: ESI (+ve) (Method A): 470 (MrH)+, Retention
t i rAeephfhtion 37are-(4-fildotdbzyl)ESIxofeteadic 4dddthoekds) : 470
(MtH) +, Retention tinme 3.5 mn. Exanple 37:

[ 8-chl or o-4-di fl uor onet hoxy- 2- et h,¥| -3-(4:-fl uor obeniyl )
qu i B ffepo @pole Uiﬁ/qrg‘@&di by theamethog pf repargjipn 34a using 1-

20 bromomethyi-4-fluorobenzene and 3-oxopentanoic acid ethyl ester.

'H NMR (CDCly): § 1.00 (t, J = 7.2 Hz, 3H), 1.20 (t, J = 7.2 Hz, 3H), 2.35 (m, 1H),
2.60 (m, 1H), 8.15 (m, 2H), 3.75 (t, J = 7.7 Hz, 1H), 4.15 (m, 2H), 6.95 (m, 2H), 7.15
(m, 2H).

25 '
Preparation 37b: [87chIoro-2-ethyl-3-(4-f|uorobenzyl)-4-hydroxy-1 ,4-dihydroguinolin-
5-yloxyJacetic acid methyl ester

A mixture of (38-amino-4-chlorophenoxy)acetic acid methyl ester (1.0 g), 2-(4-

30  fluorobenzyl)-3-oxopentanoic acid ethyl ester (2.1 g) and polyphosphoric acid (10 g)
was heated at 130 °C for 4 hours. The mixture was cooled to room temperature,
diluted with water and extracted with ethyl acetate. The combined extracts were dried
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OOH F 15 Preparation 37a:
2-(4-fluorobenzyl) - 3-oxopentanoi c acid ethyl ester The

w0 2aore3@asrpound was prepared by the met hod of PCT/GB2006/003644
Preparati on 34a using 1- 20
br omonet hyl - 4-f | uor obenzene and 3- oxopentanoi ¢ acid
et hyvkr resghesium SutiathIbR) th&Edest)rem@dd Oidef feducdd presburd. Tk,

3 . - = - .
( :;]DreilQUe%\%s %n %d] lzy n%omglﬁbcmrga@%%pﬁ/ ?m gﬁﬁcg(ggl], ?J’(‘qg?/vltqa @x’ﬁpe
4. 1cg dl() rorﬁﬁye}ne@p@getmﬂoi (i'ﬁ)tg 1941 la_ygolupﬁi o gfltcbrq tltlzgompounq, :
Pr epzirgat i on. 37b: ' ,

§ 8-chl or o- 2- et hyl - 3- (4-f | uor obenzyl ) - 4- hydr oxy- 1, 4-di h

d j.nolin- 5-yl [ cid net hyl t. A -
s G et it N Peipen bes S AW ¢ acl d et hy!
ester (1.0 g), 2-(4 30 fluorobenzyl)-3-oxopentanoic
aci pekdhh 3R5B8RIortb4-dkustbmaRcky RR PR RSRBOEdSy)BGh 610

9) s heated at 130 C for 4 hours. The m Xture was
coc}'llo\gg]a?egc ?Cb%Tﬁt?inieér ature, diluted with water and
lextracted with ethyl acetate. The combined extracts
werempfuteasd [870‘3lo}cAQ-&ﬁ&mZJ(@f&@%ﬂa]zﬁﬁ%@&@@ﬁlﬂﬂ@r@%ourQEf/-e r
ma ; ve repoye er. .
YRS S F 00 I8 BRI T By,
c hrgPapasRy 0% Bl ang reddic peid ehiqyedifluoremgihyl ggier(P Bhmi) wesstirtadet
of 79i°C fdr 06 boved Misaeixiame dvasaitukeamth whibs, Oxtiatted Rithlettyyacetate
ol Addf t. . _ 3
RGN i e 5 e a8
Pr é}ﬂ " ?q%‘?‘? pgepgure. Purification of the residue by column chromatography on

[ 8-siliba gal @lutingliithidichipomethire)gpvetitie cénydouds, 046 1 uor obenzyl )
qui nol i n-5- yl oxy]acetic acid nethyl ester 10 A

' f N - .
{nS)i\zl:% Irlzglr@ye)-('\é?tm?IB-);é‘% M o BHBBRRIYT $-6 Ay dr oxy- 1, 4-di h
28/dr oqui nol i n-5- yl oxy]acetic acid nethyl ester (0.25
g) ,Préyabstich 3vai[Byhibroudnbreiethcky-b-ethiyld-(-iREbRHS) Hilholin-5-
caryggg@%‘fe?ﬁ {51 g) and acetic acid
I T1°uo

chl or romet hyl ester (0.33 nL) was stirred at:
70 C for 16 hours. The m xture was di-luted with water,
eX tA sttiarcf J-dhloreet-tifjorcanetibat 2etiyb-3 Lot dbenzgipuinoimesd

2L Xy loRRAS i G RYRVETer BX8b YTmSHbARHS mget];atﬂ%?flﬁrgri?g Sml |

S e
hour. The mixture was acidified by the addition of 1.0 M aqueous hydrochloric acid,
extracted with ethyl acetate and the combined extracts dried over magnesium
sulfate. The solvent was removed under reduced pressure and purification of the

30 residue by preparative reverse-phase HPLC using a gradient of acetonitrile in water

gave title compound as a yellow solid, 0.022 g.

'H NMR (CD30D): 81.25 (t, J = 7.5 Hz, 3H), 2.90 (q, J = 7.5 Hz, 2H), 4.35 (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 = 8.6
35 Hz, 1H). '

MS: ESI (+ve) (Method A): 440 (M+H)*, Retention time 12.6 min.
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silica gel, eluting with. dichloronethane gave title
conpound, 0.06 g. MS: ESI (+ve) (Method B): 454

W@ MoHp3674Ret ention time 4.6 nmin. 20 Prepar at i BOT/8BA006/003644
[ 8-chl oro-4-difl uoronet hoxy- 2- et hyl - 3- (4- quorobenzyI)
qui nol i n-5- yl oxy]acetic acid A sol ution of
[ 8- Exainpkcse4exéhfowsl(20dmir&mr%naedwhyl&néﬂ)~é 4uor obenzyl.)

d t hyl t 0. 060
) P Sy QRIS O G O uran (1.5 nl),

water (1.0 nL) and I|th|un1hydrOX|de (0.01 g) was
stirred at roomtenperat@re for 1 hour. The m xture .
was acidified by the addi of 1.0 M aqueous
hydrochloric acid, ext ted with ethyl acetate and
t he conbi ned extracts d ‘
The sol vent was renoved onder
purification of the 30 [residu
rever se- phase HPLC usigfigoa gragFent of acetonitrile in -
wat er gave title conpound ag-—g=yellow solid, 0.022 g. '
"HNWR (CD3OD): 5 1.25 (t, J =17.5 Hz, 3H), 2.90 (q, J
& 7.5 He, 2H), 4.35 (s, 2H), 4.90 (s 2H), 6.95-7.00"
(m 3H), 7.10 (m 2H), 7.15 (t, J =75 Hz, 1 H), 7. 75‘

( d,Prepatatign $a: BE-chjpro- ﬁmwanewnyl‘iﬂzyvpﬁo@we? feiorRd A

440 (MtH) +, Retention tine 12.6 mn. 8

0 WO
/ {
%o{q ﬁ%@\ &@ Eégg/ EQ)OJ% gb?aﬁé%d ﬁ@ﬁg %e?ﬁoé%tlrredosi:lut?n Z?f
d| rPERARA PR (Pﬁz Sl QN&W%{%V@W@WGJ@O e ako- 1%) e o oH -
100=SeetindmBRuepeas atirredrat 8@°C for 20 minutes and then a solution of 1-

3 (Rl 0z ik H@ﬂ%@ulfoﬁm}éh%g?@)Wﬂﬂ?ﬁa‘t@lf&mgﬁxg@é

o}
gi3 bj EJIITW%S {ii%j q&opgvtsre?r'll;hg ae%I§|B”QJP'f(tB'ﬁ stirred at room temperature. -
peri@rérteurz,,amd theo rikute@dQuitd Ratg) and thisNnikjugi wae exisgcted witteathvtl e
(8.dethitb) Tha orRbird esaracﬂ;h@relv&sﬁe@sm wafégadal shlutaicd aa@e%us
SSt Is dlurgclﬁondgsjl%o I%ﬂ aolecm)vn lr'lrtngS gum sul % % sSIQen : on
? eyl 2 1 OF o2 Ranedur ony IBenze
( 2 rgncgljad prh':ieNeNchqj PrsHip ang qurﬁ(pﬁtlgreof the residue by cqumn

chromatography on silica gel, eluting with a mixture of ethyl acetate and cyclohéxarie

tced pressure and
preparative

t (1:4 to 3:7 by volume) gave title compound as a white 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-methanesulfonylbenzyl)-2,4-
dimethylquinolin-5-yloxylacetic acid methyl ester

25 A mixture of (3-amino-4-chlorophenoxy)acetic acid methyl ester (0.35 g), 3-(2-chloro-
4-methanesulfonylbenzyl)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 temperature,
diluted with water and extracted with ethy! 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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(3.0 nm.) was added dropwi se. The resulting m xture was

stirred at roomtenperature for 5 hours, and then
waldoanad4mni th water and this m xture was extr apCEGBMOBI003644

ethyl acetate. The conbi ned extracts were washed with

wat er and saturated aqueous 15 sodium chl oride

sol residusrpuidfied by bedumnthhiogcitograptty analjeeesl, @iitirguith atnexturd be

sol éﬂ%ﬂ&ce%%nd EW%&% e s: 7rb cﬁtooé'ﬁg%% ﬁ@?lﬂ\d asa

puri tion resi due y co raphy
on I%ell 4 VGEY SolidiQf%hg with a mixture of ethyl acetate
and cycl ohexane (1:4 to 3:7 by volune) gave title
S oMU (Meth B)€188 Al 41, Rbtertio ESI. (+ve)
(Met hod (B)aé 303 (I\)/PH—|)-?N/I I?&etentl grqmtglgr?emz 9 mn. ¥
Preparati on 38b:
[ 8-Rienagtion 5339([Qcblhm@r(%chlorn'étnmtl@e%lfénwhgdzwbmiyI )-2, 4-
di rexhéiyhouinbind-yidkyracetb 8oy ] acetic acid nmethyl ester 25 A
m xt ure of (3 am no- 4- chl or ophenoxy) aceti ¢ aci d net hyl
ester O 35 3-(2-chl oro-
10- et P-tRetioyd-4-pethangpdionyibgnzy) GredindhyBigplineia d
pol y;qumﬁxmrd etiRCbdter (GBed) dethandl $1d1R9 aRdH .8 M abébuSsdafim
S’I ;Ehugﬁg '(ﬁessoluﬂ&e@ Wnﬁ_s Hgsgstly}@dsatﬁ:o%ﬂxl %Qpeﬁf%ﬁg ?o?ﬁ]’ligﬁm SOtVlélrlte’
The"a® 6‘?%"%‘6“’%6(?9“&%% Resgue@nd (e Rl éfdh%/\ﬁeﬁlwe\ﬁaﬂlétﬁd @rﬁidw the
s atagditidnentifoanjeiacd: Purifioation by whparativelevs el-phasomPlanding &i ed

b, d
o éard%rgtedgi R Bl B o of At S R ST 5
PCTPEE2H U@éiﬁ'd bjgggdue purl fied by col um

chromat ography on silica gel, eluting with a mixture

. of "W (DRISOLBS: 6 235, ST, W@X@W%z(s%s 8Hj Qs§(s72 4.80 (s

vol ) atfard c n
M;;W‘% Bt G295 ! LhePIRRHAY 5 7@@%%2%@
2Q M¥HP4d, JR&%‘M“@MWW%WHW{IW) Prepar ation 38c:
[ 8- mten@ve)%tmeamam) aso(MiHYERGGISS ithd @aMinbenzyl ) - 2, 4-
di met hyI qui noI [ n yI oxy]acetic acid 10 A solution of
[8-chlo r o- 4- met hanesul f onyl benzyl ) -2, 4-di m
et rﬁ%f"aa'ﬁ ﬁ%ﬁ? ﬁh'st-Wz‘fJaW%@%w')é chwoaom*ﬁgwﬁ-%wwnoo-o-s%
g) Yioxglaéminatid( 10 L) and 1.0 M aqueous sodi um
25hydrOX| de solution (4.0 nmL.) was stirred at room
tenperature for 3 hour%r The solvent was renoved
under reduced pressure anqlt e pH of the residue
adjusted to 5 by the i rmc acid.
Purification by prepakathve l exgrse-phase HPLC using a -
15 gradi ent of acetoni %rlle |Fn water (50 %to 65 % of
organi c nodifier) gi&g compound as a white
solid, 0.035 g. 1H é d6): 8 2.55 (s, 3H), 2.75
(s, 3H), 3.25 (s, 3 35 (s 2H), 4.80 (s,

>¢_

Preparation 39a: 2-(4-chlorobenzyl)-3-oxopentanoic acid ethyl ester

30  Asuspension of potassium fert-butoxide (2.8 g) in anhydrous tetrahydrofuran (400
mL) at 0 °C was treated with a mixiure of tert-butanol (1.0 mL) and 3-oxopentanoic
acid ethyl ester (3.0 g). After stirring at room temperature for 45 minutes a solution of

82



2H), 6.85 (d, J =8.2 Hz, 1 H), 6.95 (d, J =8.5 Hz, 1
H, 7.70 (dd, J =1.9, 8.2 Hz, 1 H, 20 7.75 (d, J =
w@2®7M367431 H), 8.10 (d, J = 1.9 Hz, 1H). MS: BXT/GBR@)/003644

(Method A): 468 (MrH)+, Retention tinme 9.6 mn.

Exanpl e. 39:
[ 8- thicmpmetBy- Mhlcrhlbemrz@beema )l i) tetfaiydrbiucsn ot wxyadae&adayl
qui 8 dstiting mrMurQ?ﬂé/ eﬂica@% € B4 %hoare. Thé mikdr@ids cofAoFoo

Prepar at.i o 3- ox ent anoi c
F e PR YR WP Ehirestet 260 bR B s AL L edueed
t erpressureobhiedksidie was ejradted withletholirageiste et thaboythinefl extants

§ 408ied Ble magneBurfr sV dnbl 8R4 64 sMWJnhreﬁ*m\'?Ed)&EéIHr ?edQéedﬁa?e%Eure |
but.gnol e ster

0
(3. BeGodperlntedty ol SEOP RO PR pth s
m K chcysighaxanegmd ofethgiZenAgty eiber/ (93 B vBime) to afford title
PCTéotig2@a6/. 993644  1- br ononet hyl - 4- chl or obenzene (4.3
g) in tetrahydrofuran (100 nL) was added and the '
resulting mxture heated at 70 C for 24 hours. The ,
18 xS ES! (142 (Meerdd: 268 (WddmPeteatiepdmadtdmin. diluted with -

wat er and the tetrahydrofuran renoved under reduced

pr %’ébérré?ion a_d?)e[B 0@310%['@ c%be@i} d): d}? fyRe V- bdrﬁ%db%hna%%t ate

and t nbi ne over nma
sulwc’éi’]éceﬁ?ﬁ'qrﬁ"éw ¥ sol vent renoved under reduced °

pressure.  The residue was purified by colum

153 hr ORBRiuR Mn&ﬂcrﬁirddh%xg%etlc Qi%étmesﬂr'(dksag 2‘"?4)(t ure
ool e IPE AP rsne e P St R0 O wef@argesu'ffé c s O
(+vel) apelipisd2BpL) wae Dedtedidtleflix fRea0dntrs dine imixtree wasiontea.
Pr ap adoattéraidratPdand the solvent removed under reduced pressure. The residue

8-.chl
[ qui v?]agldm.ﬁ%gﬁth (Nétep Qi{% t%? g/nhzé{t@ %ceta the cgwgped}ég(tr%% cp %9 ©
2% Wdrf%agars'wum Be ieR vmsw%wyue@mpra@ws apgihay |

estresidue@uiBidd By coludn CHromebgrapiylon Bingal gbt, duthy MR AR &
21? ')dd:h%];omé{harﬁn@ Bih l%c:ﬁgte - bﬂBbR@ﬂS sttled t‘ﬂl@ fc:?m éo(ub&j OQ)%%S 32

and tol uene ( was heated at
hours. The mxture vvas cooled to roomterrperature and
t heV$s Bl evs) (Mathroo By d20 (Mi¢h)*, Retentioe ting8.esgur e. . The
29 esidue was diluted with water, extracted wth ethyl

d t 0 1
S s i L
r ed’!&’éﬁ%?e?fraé%‘iﬁﬂé' &fd t he

The title compound was prepared by the method of Preparation 34e using [8-chlore-
30  3-(4-chlorobenzyl)-2-ethyl-4-oxo-1,4-dihydroquinolin-5-yloxylacetic acid methyl ester.

MS: ESI (+ve) (Method B): 470 (M+H)"*, Retention time 4.8 min.

Preparation 39d: [8-chloro-3-(4-chlorobenzyl)-4-difluoromethoxy-2-ethylquinolin-5-
35  yloxylacetic acid
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residue purified by colum chromat ography on silica

gel, eluting with a mxture of dichloronethane and
werdwlos@art ate (9:1 by volunme) to afford titl ePCT/GB2006/003644

compound, 0.034 g Ms: ESI (+ve) (Method B): 420

(MtH) +, Retention time 3.8 mn. 25 Preparation 39c:

[ 8-A&$dlwipmef3s-¢Hors- ht(@crrmmgmyll) -J-dfluctorhdtioy-aetyigooin-8- et hyl

q ui my]h&tréacrd/ ey L&&g& 354 g??étr‘é{hmﬁ%gt 3 %%L? Enthl'HaM tag&elog
oun repar 3/ ITJE 4e

us :Tﬁ"é téyd[:otzil'dgg utrorg@ 20 mL) was stirred at room temperature for 1 hour The -

3- (ssptverrr Wes shyerehniier Pedetddypfesduraarst-tils Msidlictidedibiwat.iThe 5

5 y! M}@G@Jultrﬁ%ﬂ&tu@ vrsefatwsltedqas ey the a&@.on 'éfSJod.(rmv e) ,

Pr e rgger)gﬂosg@age a{nd emacted wFf‘h gtﬂ)}l acetate Lrﬁnscombrned extracts were

[ 8- lﬁqi eepmagnesiun hilisleaheihe golyentrenpfed yoden redtded pipsveet hy |
qui metidafiontof thd Pesili® deraaet.recre@&éedphgé’e WOC2EAd & 936t 3

PCT;
o epPANRH ARG e s esDRhATE r % o insemesye 2900 oy
1Qui nol i n-5 yl oxy]acetic acid nethyl ester (O. 017 9),
t et'HaMRDMSOr®N 53135, Jo-3.4 ARGH], zanMh aqlteszSQH)l 1. 3ispn),

hy [Ne}
Eﬁr)&)% % %%' JJI%ﬁg'%r%g"r%gﬁ & 4575 B MO A 7 Rl
l?@é%tdpr%'%?'é) 5ﬁ@l(dth%86é'§r1cﬂt)|e diluted with water.
Tha/rs ESpive) (dting A):e156 [M-IHYQREkMbR iRe Y&SmAd) usted, to 5
1y the addition of sodi um di hydrogenphosphate and
extracted with ethyl acetate. The conbi ned extracts
ample 40 {8-ghlgro- %éga'?@é?-ﬂrme%m%tfenmzx'h%d@w% nt
r emeatieakydriakshylquinhlioSeyipysetierasid Puri fication of the
. residue by preparative reverse-phase HPLC using a
gr adi ent of acetonitrilg in water (30 %to 95 % of
organic nodifier) gave t tI,@ vcgrrpgund 0.010 g. 10 'H
NVR (DMSO-d6): 5 1.35 M Hz, 3H), 2.90 (g, J
7.4 Hz, 2H), 4.35 (s, 4.00 (s, 2H), 6.75 (d, J

:86Hz, 1 H, 6.85 (t ‘ Hér 1 H, 7.00 (d, J
8.4 Hz, 2H), 7.25 (d, & W~ 2H), 7.70 (d, J =
8.6 Hz, 1 H. Ms: ESI X&F) (Wethod A): 456 (M+H) +,
Retention tine 13.4 mn 15 aml e 40:

[ 8-chl oro-3-(2-chl oro- 4- et hanesglpfonyl benzyl ) - 2- d| flu
or o- net hoxy-4-net hyl qui nol i n-5-yl oxy]acetic acid Cl
20, N OF _ t
Preparation 40a: 2-(2-chloro-4-methanesulfonylbenzyl)-3-oxothiobutyric acid S-tert-

butyl ester

The title compound was prepared by the method of Preparation 34a using 1-
25  bromomethyl-2-chloro-4-methanesulfonylbenzene and 3-oxothiobutyric acid S-tert-
butyl ester.

'H NMR (CDCly): & 1.45 (s, 9H), 1.75 (s, 3H), 3.10 (s, 3H), 3.80 (s,2H),7.40(d, J =

8.1 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.
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O/ A OOH. OG=S=0 20 Preparation 40a:
2- (2-chl or o- 4- net hanesul f onyl benzyl ) - 3- oxot hi obut yri c
wa@eoodossent - butyl ester The title conmpound WeST/GB2006/003644
prepared by the nethod of Preparation 34a using 1 25
br omonet hyl - 2- chl or o- 4- net hanesul f onyl benzene and
3-oxot hi obutyric acid S-tert- butyl ester. 'H NWR
(lee aﬂoﬁl@ .10 (s, 3H),
ga' b?%é 3’3°r?'§bhy‘3raxyg'%"’('f2 ﬁzw%? . 7.75 (dd. J
19 Wibpnayp-S-oyolyiyramidle 3 = 1.9 Hz, 1 H). 30 M5
ESI ( ve) (Method B): 375 (MH)-, Retention tinme 3.7 .
5 NThe tl%coWQOQrQWelss ngéébﬁﬁérﬁwéﬁ%Qﬁ%Q ﬁ)%%% Eé]r‘%%nﬁﬁd 2N

ot tiehoph ol K @ atlot e bz oo e St

conpydlierterwas prepared' by the net hod of Preparation 34b
usi ng 3-am no-4- chl orophenol and

L T R
1930 (MrH)+, Retention time 2.97 nin. 10 Preparation -

40 cPreparation 40c: 8-chloro-3-(2-chloro-4-methanesulfonylbenzyl)-5-hydroxy-4-methyl-

8 cm chl or o- 4- net hanesul f onyl benzyl ) - 5- hydr ox
n@'ﬁrrﬁé Qrie H qui nol i n-2-one The title conpound was .

pr epar ed by the nethod of Preparation 34c using N-(2-
15 The title compound was prepared by the method of Preparation 34c using N-(2-

1¢hl c‘NoQJ @ﬁ)’&)ﬁ%{) # EMB @QE Whidro4: n(e?haﬁ&'uﬁj%%é {gﬁ% B%g&%%.gé’ nyl

enzyl ) - 3-'oxo yram de.

'3H), 3.25 (s, 3H), 4.15 (s, 6.65 (d, J = .

1 HH NMR (DBISQeH6):3 2:558s, 3H}12.25 (&, 3H)),417a(4,52|-|0c$651d s_&eeasz

1 H)H) 77157e'1'>J(=Cé0b Hz]1H),3L49(d 33~88H% 1&% 7|_'»5Nédd % éQH I
ESI

(l\/bsf(ﬁ%gf‘] % Efgﬁ;@ Iﬂéq‘entlontlrre31mn § ,

20y e et q—;-m) (M@hpd B): 412 (M+H)*, Retention time 3.1 min.
[ 8-chl oro-3-(2-chl oro-4- nethanesulfonylbenzyl) 4- et hy

et By o B R PV BePlis g1 e
net%%fownow%wawp?t@ﬁmsmthw§ﬁtﬂ@ 8- chl or o- 3-

25  The title compound was prepared by the method of Preparation 34d using 8-chloro-3-
(2-chloro-4-methanesulfonylbenzyl)-5-hydroxy-4-methyl-1H-quinolin-2-one.

'H NMR (DMSO0-d6): § 2.60, (s, 3H), 3.25 (s, 3H), 3.70 (s, 3H), 4.20 (s, 2H), 4.95 (s,

2H), 6.80 (d, J = 8.9 Hz, 1H), 7.15 (d, = 8.2 Hz, 1H), 7.60 (d, J = 8.9 Hz, 1H), 7.75
30 (dd,J=1.9,8.2 Hz, 1H), 8.05 (d, J = 1.9 Hz, 1H), 10.75 (br s, TH).

MS: ESI (+ve) (Method B): 484 (M+H)*, Retention time 3.4 min.

Preparation 40e: [8-chloro-3-(2-chloro-4-methanesulfonylbenzyl)-2-difluoromethoxy-
4-methylquinolin-5-yloxylacetic acid methyl ester
35
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(2-chl or o- 4- met hanesul f onyl benzyl ) - 5- hydr oxy- 4- net hyl -

1 Hquinolin-2-one. "H NWVR (DMSO-d6): 8 2.60, (s, 3H),
w@2@3/08&43 3H), 3.70 (s, 3H), 4.20 (s, 2H), 4. 9BCT/€B2006/003644

2H), 6.80 (d, J =89 Hz, 1 H, 7.15 (d, J 8.2 Hz, 1

H,.7.60 (d, J =89 Hz, 1 H, 7.75 30 (dd, J = 1.9,

8. ZTheltitle domipynd&ual prepalted by the thetBodrdt Preparkflon 318usiiy [£-Eors-,

R s e

ti 3.4 mr
[8[1@?%‘15’]8?989?-"’('2@*%?%%-4- met hanesul f onyl benzyl )-2-diflu
or onet hoxy- 4-net hyl qui nol i n-5-yl oxy] acetic acid

et iy eseal 8 : v ; / (B2006/ 003644
e e B o e et hod of
Preparation 34e using [8-chloro-

3- (Prerardtion €).48-ghiertr@ri2enidré-dmeihbreasiliohylbehzytes difftoroRethrxy-4t ,
2- dh&tmumawmxk}gcéc adld oxy] acetic acid nmethyl ester. 5
M5 - ESI (+ve) (Method B): 534 (MtH)+, Retention tine
4.3 mn. Preparation 40f:

19 8-%?H'L@beo“@'%@%HW%'WQWWM@@WIlf%zvi)ﬁbﬁihmyh%@qd%f lu
or loﬁalﬁm»nmméb-yldmb&% 6did Methyl Bst&r(y 50 yrh@sebi (Fo RO Shtukiled®
SO . . . . o
3-SRl mgroye sovion (6.8 and et Y RS 99 947
or dffet RERyThE Mmetranel yeg; [FMawd Undes repuepdypreseuse and thgsphtof the
nmetragidue@gitised 6 @ b e gidiionet dlaoedhcefddidrihe resihg pratigitite

q b : ; ; N ;

ALY WY Syt L el
met FEHEINE die camporad a3 a while selieki®d2® pressure and the pH
of the residue adjusted to 4 by the addition of .

ol [t OHEDI R 8200 o FSROR CH Lub (128 AR0'S1AA B0 S

| [ W 4
and S HERYL Y0 ) “ B e (v Ed-5 84 B Bh g BiG0a B8

2¢ orifrothhd7-8ps(t, d =R iHzel H3.A.05d g, JG= 1&H7y 1H-H NVR ( DMBO-d6): 8
2. 8as: €SI (+FyIMetbd 2y 506 (M3, RedntBR kS 11.248h, 4. 35 (s,

2H) e, 3 and oH) e 7,00 (d. J = 8.4 Hz, 1
H),M%E?E&Yeggf’e”ﬂo@?‘fg%W"é*.)ztﬁg%’?“iﬁ)“?%.g d,J=8.6 20
. Hz, 1 H, 7.85 (t, J =72 H, 1 H, 805 (d J=1.8
Hz , Example 41:NBchibinl-2,4-diethyl-3-(Merhdthdhed)ifoniB&h zyDuifotin-5-
zﬁeMQQictagge 11.7 min. M. ESI (+ve). (Method B):

520 (M+H) +, Retention tinme 3.9 mn. Exanple 41:

[ 8-chl oro- 2, 4-di et hyl - 3- (4- net hanesul f onyl benzyl ) qui no
lin-5- 25 yloxy]acetic ac$d CI O Nz~

Preparation 41a: 4-(4-methanesulfonylbenzyl)heptane-3,5-dione
30
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O OH 0=5=0 Preparation 41 a:

4- (4- met hanesul f onyl benzyl ) hept ane- 3, 5-di one 30 86 WD
wWQo@7/0836¥ 43 PCT/ GB2006/ 003644 Sodi um hydr i deP¢BOBRI0G/003644

oil, 0.17 g) was added portionwise to a stirred

solution of heptane-3,5-dione (0.54 nL) in v

NN- 8hidivet Hygiide 08078 M ol 0. 174y) GrastaddediporibniiBe £5.a sTilie doRGeH dri Ng

M Xt edfafe- W@-%loﬁé {fr54 ﬁﬁi_z_)iﬂtN R dlﬁlg‘hgl}otn%mlﬂe()(4 gl %t%sl 0@8drhen

a sol ution anesul f on I enzene
(1 550 i g WO o5 T g e apoluin gt

ad deemetnalpyiv-metharnBagfonydimntene (iR griinkl, irdimatiyorstimice ¢b ratt)
5 OQﬁBsta@H@Fcfré%WéE eI'hE %’sul% rﬁ\f&%%as §Hr eH’EtergonY\!anBer%Fe%r 1gnd
extract 0 extracts
o et ke et e i e 68 Bl dapns st
chlwaré Weshsdwithtviaten asdhehiuhtédagiueays epdiuvpghtogdd somtionuarb aitien
Th eovsnhe\gaéuaunvmaté &ﬁ@y&@nM%mJ\,@&iMd@plremcs&&yésﬁre%&*

pu rduwic%frflon o?mia Pesgve V. Cﬁglmn c%’lrﬂm%Xqu%o%ﬁ]og(f [fra@elom'é'? ﬁ'ﬁh ;? y

1%0 anigie Oéﬂhw W@F&ﬁﬂékme@me @43y volbinglrgaye tilagempound as a .

titiete e@igpooBind as a white solid, 0.61 g. Ms: ESI

(+ve) (I\/lethod B): 297 (MH—I)+ Ret ent i on time 3.0 and
par ation 41

[ 8- '\E%IE(?} 6"92 Mfe”éﬂd@t 17T f"f&‘“"t)dﬁﬁ*.é'ﬂtﬁaﬁ'@% B0 perhst E?é‘nzyl )-qui no

lin-5- yloxy]acetic acid nethyl ester A m xture of

14 3- Fﬁ?a‘?ﬂﬂoﬁ"ﬂ‘foqb SRIGBBATREK)- @%étﬁan@&hf%ylb%l%holﬁsé er
netyﬁoéﬂg‘)seﬁ‘f?"wﬂ%‘?%l)hept ane- 3, 5-di one (0. 49 Q) and

pol yphosphoric acid (5.0 g0 20 was heated at 100 C

f ora RixlRt &FamTr’ﬁﬁl dﬁloﬁpHér%xW@c%tl&&ﬂ fhyf &t AR g ) 4-(4-

te? h'm%a%s‘{,[f On%'lbg Z*ﬁ &v an \rgoé %%'%QV%B@% Pig ? gc’q@PS@ﬁ%ﬂpla@'\gé &@ver
2%@??@@?%% 410G Rifer Zé'ﬁ'érs 1The mixdirg weg copledrioventn lempksature,

I ecil@ediwifvess biidsextraddfe with ehiidu@atierhe PoHibided @@rabtg wer d4san

CNIQERH DURRI Y arlihd el fmoved %bﬂgdugﬁ%&%s%ur@ fﬂ ur e

of dichi"oronet ane an
t o "&YGUGES PYrigdPy COHPBETRMatogsaphy obeiga QNQ'U“ESM“’(W@)"G
( Mt tigdbrédethadd Bnd rhdttrdnel, (99%0.8 hy vaiume) {oraford tite dsimpound,

25Pr Q)@@F_ati on 41 c: : _
[ 8-chl oro-2, 4-di et hyl - 3- (4- met hanesul f onyl benzyl )quiro

lin-5- 30 yloxy]acetic acid A m xture of
[ 8- Msh ESk(6ve2 (Mpthed 8): Y8 (M3-H)"4Retentibhmiires 4! fnmnyl benzyl )qw no

i n-5-yl oxy] acetic
Preparation 41c: [8-chioro-2,4-diethyl-3-(4-methanesulfonylbenzyl)quinolin-5-
30  yloxylacetic acid

A mixture of [8-chloro-2,4-diethyl-3-(4-methanesulfonylbenzyl)quinolin-5-yloxylacetic
acid 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
35 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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acid nethyl ester (0.20 g), nethanol (4.0 nL) and 1.0

M aqueous sodi um hydroxide solution (2.0 nL) was
wa@rioroad4nt roomtenperature for 5 hours. The PEI/GB2006M03644

solution 35 was adjusted to 5 by the addition of

formc acid and the solvent renoved under reduced

pr essingracaradRnt of facataritiiio m wafer (40 & 1o &8 i erghiyic podifzaIgatd tine

" eV@iRRIRNASPaiL G oBif, 0248007/ 036743

PCT/ 2006/0 usi ng a gradi ent of acetonitrile in

water (40 %to 85 % of organic nodifier) gave title

conroNMR (RMSQrdG)ad 118y(6 1 @ HzoBH)d1 .20, 0 34 HZ, BHNMBD (g, J =

‘ §D'V5949@4 985%; 12 7é2tHz, )77 (3 dﬂzut B 2@4%%(3(?) 6]95'(31 _

7 BT, 73008 s g, B 138% M543 ooty
6. Qgﬂ(d J = 8.7 Hz,
1H) ME:. @Eﬂeﬂﬁ&h@d‘ﬂ): é’dd)(MZH ¥ %féntﬁon%m@ﬁ@
FD 85(d, J8. 5Hz ESI (+ve) (N%thod A): 462
é H) +, Retention tlne 10. 4 mn. 10 Exanple 42:
cEfapwpis 43: 8-ghlere-iwhlornbenayl)2,A4dinie gl Gaft H-tGrazgl-5-
H- tyjguimsmie 5- yl)quinoline C N-- HN "N N=N Cl 15
Preparati on 42a:
8- chl or o- 3- (4-chl orobenzyl ) -2, 4- dlnethquU|noI|ne 5-ca
rbonitrile A mxture of t3ifl uoronethanesul fonic acid
8- chl or 0- 3- (4-chl or oben; 4- di met hyl -
qui nol i n-5-yl ester (0.1 inc cyanide (0.036.9),
tetrakls(trlphenylphosphlne)pal adiunm(0), (0.071 g) in
N, N-di met hyl-f or mami de (g<¥ Y, was heat ed by
m crowave irradiation aﬂ.425 G for 10 m nutes. The
m xture was diluted with waterfand the resulting
preci pitate collected by filtra®ion and then purified
by col um chromat ography on silica gel, eluting wth a

lfglc éﬂr%ﬁa?aﬂ?rt 42%3/%1:!95}@ g‘a‘g‘?)orobghzgh %%Wyh@ﬂﬁmgg%ar I'Wl]ef ord

title conpound as a white solid, 0.17 g. 25 'H NMR
( CChBiure (3ﬂiﬂl?tﬁorﬁahan@tl)fqnic&ciﬁ@-cblsco-&’g(lﬂrl)chlonébéﬂylx-&-diﬁﬁbl}lyl-
6. Yinbih-5- Elter (@28, 4B cyantddhe.036¢50- 7- 90 (M 2H).
tetrakis(triphenylphosphine)palladium(0), (0.071 g) in N,N-dimethylformamide (8.0
20  mL) was heated by microwave irradiation at 125 °C for 10 minutes. The mixture was

diluted with water and the resulting precipitate collected by filtration and then purified
by column chromatography on silica gel, eluting with a mixture of cyclohexane,
dichloromethane and ethyl acetate (1:1:0 to 0:1:0 to 0:20:1 by volume) to afford title

.. compound as a white solid, 0.17 g.

25 ‘
'H NMR (CDCly): § 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-dimethyl-5-(1H-tetrazol-5-
ylyquinoline

88



M5: ESI (+ve) (Method B): 341 (M+H)+, Retention tine
4.6 mn. 30 Preparation 42b:
wW@20hioaq7a3 3- (4- chl or obenzyl) - 2, 4- di net hyl - 5- ( 1PCT/GB2006/003644
H tetrazol -5- yl)quinoline 88 WO 2007/ 036743
PCT/ GB2006/ 003644 A mi xture of
8- chl oro- 3- (4-chl or obenzyl) - 2, 4- di met hyl qui nol i ne-5-¢ca

;glogntxguké & 8%9053%8(4%%%0%&& eﬁ?dl&g‘thyﬁ%ﬁoﬁﬁ %r | ne»grlll']ey(b BJIEJ yl
seaddlugng (45 F’E tipedhmglyhazide £408119) amyaibatyitip pxiceg0 RS gvere

Theseates inarfleskang heaal 2 dod °C for@é hour§ The MxeFaldsiceol@dtd room
il tle'%@éﬂathb taﬁ’d &ty l/wtha%ﬁ;;l AleBre ?ﬁ@eﬂ.ﬁﬁ%ﬁﬁﬁgwﬁ WelsHdGmithas

saturate us Sso ro
ol R FE G A R A R R
wasphagtj westagidstecio 5 bip yhetaiditicadtigladiabacetd adtyl. died radultiaget i ¢

aci ﬁecnpﬁl@ wE@&iHéc,ttéJlﬂ fllt@ﬁo%%d%héd%lﬁ MRS £0LduE adeRadty
fi us_acetic acid

£ o1 50t et A Y Sl S 3 s a i te
1&olid, 0.017 g. 10 1H NVR (DVMBO-d6): 8 .1.75 (s, 3H),

2 6B l\(W(Dmﬁbrdﬁﬂ' 3A%75(S aHy bbs (s73r@04 ;ﬁeﬁ(s zhﬁo%(J JH78-7 H7_2H)

( H
5 g gﬂs’f’@d & e o8y, 7%ng 7 e e T i e e -
384§ B H)rve) (M@h@rﬁ)i&&ﬁ(wfﬁﬁﬂmnt@nmﬂﬁmln ESI (+ve)
(NE\IZI$1|(E6I (E%e) (M&Hod(BYHddh tv+HYe Relktiod imé BB®I3. 8 mn. 15
anpl e

8- chl or o- 4-di f | uor onet hoxy- 2-i sopr opyl - 3- (4-
met'ﬂ‘awelgdf*?[sﬁplowheWrampwém-%lssprypﬂa@y@acet| c acid Cl1
\ NhéthdneswifonPbédzyl)quikdBhiskyloxyAcdticapidr at i on 43a:
2- (4- et hanesul f onyl benzyl ) - 4- met hyl - 3- oxopent anoi-c
acid ethyl ester A suglpensn on of potassium
tert-butoxide (0.54 g) |nNandr085/tetrahydrofuran :
(200 25 nL) at 0 C tg\gamxture of
tert-butanol (0.1 nmb)l a 2 - 3- oxopent anoi c
acid ethyl ester (0.65/ nlL). After stirring at room
tenperature for 45 rPut ﬁ/g solution of 1
- br omorret hyl - 4- et ho gHqucmyI benzene (1.0 g) in

20
Preparation 43a: 2- (4 methanesulfonylbenzyl) -4-methyl-3-oxopentanoic acid ethyl
ester

A suspension of potassium tert-butoxide (0.54 g) in anhydrous tetrahydrofuran (200

25 mL) at 0 °C was treated with a mixture of tertbutanol (0.1 mL) and 4-methyl-3- .
oxopentanoic acid ethyl ester (0.65 mL). Aiter 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, diluted with water and the

30 tetrahydrofuran removed under reduced pressure. The residue was extracted with
ethyl acetate and the combined extracts dried ovér fnagnesium sulfate and then the
solvent removed under reduced pressure to afford title compound, 1.4 g.
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tetrahydrofuran (50 m-) was added and the resulting

m xture heated at 70 C for 24 hours. The m xture was
w@o@msh78® room tenperature, diluted with wat ePCHOB2006H03644

30 tetrahydrofuran renmoved under reduced pressure. The

resi due was extracted with ethyl acetate and the

conbi ned extracts dried over magnesi um sul fate and

t he e red ed pressure to
af f@?dﬁﬁ (! etﬁ“}‘%}u%gw%%zt%%ﬁ@’ﬁ B30 036743

PCT/ GBZOO6/ 003644 MS: ESI (+ve) (Method B): 327
{'E MtiPlpparatiBie 8 @08l calbrot 3-isdrapylSB- (ﬂinfﬁijhaﬁ’ésﬁl&fh?l@éﬂz{d? éx%blltl)

8- Gy anesul f onyl benzy 4- ox
o-1 'Ey %%‘ﬁ%ﬁ%ﬂ%@%"o Ct’én{e y)r/%EI oxy] acetic acid nethyl
ester A mxture of (3- am no- 4- chl or ophenoxy) aceti c

aci Almiiireof 3-esibe4-cH|GophBnaxy)aceRe geid methyl ester (0.70 g), 2-(4-

rret ,hé&ﬁ‘aﬁééﬂlf&%lérhégﬁﬁ% @rﬁoﬁﬁérﬁ%bnc §cu&’é‘t9ﬁ§§é ] %b)" aci d
b Ere i Do B P B IRIE 5 o

lfm xThemextyia waceolee th roan reoperaiuentieted ity eatercint extt@ctegwitrh

wat gyl et Te RAbiREH Mrhdls wat Byt o@&%@ﬁe%rumm@at&mened
extracts wer t he

ol SREN e b e PisalR oSt Frro ey P e
waschmetopfagly agysilieangeal ivtinactith erimixterg pkgiylacetatesinf cysiphegyahe
el uti1mg varinid) todaffeidXitididompaiinded. fyd. acet ate and
15:yc|ohexane (1 1 by volune) to afford title,
M5: ESI (+ve) él\/bt hod B): 478
(MJW)‘-ES' @é‘i é‘ﬂ?"‘i‘QS’rﬁ)t"E7ﬁ@"ﬁ")4Rﬁﬁeﬁ'°f‘ t"P? paiat i on 43c:

[ 8-chl oro-4-difl uoronethoxy-2-isopropyl -3-(4-
C iaqwcmaeayd.fm%h&ﬂ&y@ ispigpfgyacel | ¢ actd

was prepared by .
bRl USSR B RGN S or 0.
2Q-i sopr opyl - 3- (4- net hanesul f onyl benzyl ) - 4- oxo- 1, 4- di hy

dr o itifdomPoupid Wa O ¥répReyitce m&ﬁ‘ddd)f ﬁi'ébehé‘t'on asd l%fng 82<§|Ior6'|

3 N%) g%l? (ﬁl)methénez%lfo%qbeng)(_b -4-0X0-1 %ﬁy@rg'&gl%ﬂﬂ 5yl Exé@et(c

2H)a°'d6“eﬁule(3tﬂ>r 8.5 Hz, 1 H, 6.95(t, J =75 Hz, 1
H, 7.25 (d, J 8.5 Hz, 2H), 7.70 (d, J = 85Hzl

1 , h
) ruduiee &%@’1 B 7.5 b st el QLG
[ 8 439 (& 25): 488 (s 2o Wtho&?“@- |Hé;(§p9|5(§tp§/‘|= 73tiz,4H), 7.25 (d, J
metesies aHy, ong (doea 2 gIHzoIH) Tds (8-J5-8/4 Bx ghpcet i ¢ aci d

MS: ESI (+ve) (Method B): 528 (M+H)*, Retention 4.2 min.

30  Preparation 43d: [8-chloro-4-difluoromethoxy-2-isopropyl-3-(4-
methanesulfonylbenzyl)quinolin-5-yloxylacetic acid

A mixture of [8-chloro-4-difluoromethoxy-2-isopropyl-3-(4-
methanesulfonylbenzyl)quinolin-5-yloxylacetic acid methyl ester (0.040 g),

35  tetrahydrofuran (3.0 mL) and 1.0 M aqueous lithium hydroxide solution (0.10 mL) was
stirred at room temperature for 1 hour. The solvent was removed under reduced
pressure and the residue diluted with water and then the pH adjusted to 5 by the
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A m xture of
[ 8-chl oro-4-di fl uoronet hoxy-2-i sopropyl - 3-(4-

woredonasasill f onyl benzyl ) qui nol i n-5-yl oxy] acet i CPEL/GB2006/003644
met hyl ester (0.040 g), 35 tetrahydrofuran (3.0 ni)
and 1.0 M aqueous |ithium hydroxide solution (0.10 ni)
wasaddiger of sedilinadihyadmoenphaspee. Thelmixtufeoras Exireoter witi bigy!

fglse}ée@fe H e CBINA SO ied SEHREHost B RREVSS: atgaﬂgét he t i
Ve Sy e BT AT BT BEED a1 | o

of SOdI um di hydrogen phosphate. Themixtu re was :
%?Itwm\g@g:rmd Ebr%gi Jlnvd ngdg{tjfbatrgz gﬂdz E@Gn qgﬂ’%a@ sﬁ%hfsta% s

0P BE I8 e DOt & ol 7 el 7P 8 = 7o e,
con#b’()m?@(mz%l)g 5 1H NW\R (DVMSO-d6): S 1.15 (d, J=
6. 4udizs @bl%) (Mé’th&@-\ {5 S\Mﬂ? R&eﬂ{%n(uﬁml{izf%m 4.50 (s,

2H) 4.8 H, 7.35 (d,
8.2 Hz, ZEIL 750 t, J')=75Hz, 1 H), 7.80-7.85 "
1(( m Exgm))le 4&&8— fo-2- qypgy-s((mﬂ@uesq)fonmnle)mthquu|noI|n-

Ret®fbtyptefid 4801 11. 7 min. 10 Exanpl e 44: :

[ 8-chl oro- 2- cyano- 3- (4- met hanesul f onyl benzyl ) - 4- net hyi

qui nolin 5-yloxy]acetic aC| dci N OOOCH GCGS=0 15

Prepar ati on 44a:

[ 8- chl or o- 3- (4- met hanesy

trifluoromethanesul f onyl

acid nethyl ester A m xture pf :

[ 8- chl or o- 3- (4- et hanesw9 onyl erzyl ) - 4- net hyl - 2- oxo-1

, 2 di-hydroqui nol i n-5-c¥,/lﬁ)x ] ad c acid nethyl ester

(0.22 g), N 20 phenyl t%i f®uor on¥t hanesul f oni nmi de (0. 35

g), potassium carbonate (O. 099=E?° and N, N

di met hyl formam de (5.0 nmL) was stirred at room

tenperature for 17 hours. The mxture was partitioned
15betF\M%ﬁth@H &4 [kasi%hfa@m@théﬁé@ulf@ﬁﬁt%hz@fh%ét Ro: aq Uﬁgus ;

e conbi ne

b qzl(r?f|°r°m5%%"63@(9%0?(%0'”(?/85%52%0’%5?%” ﬁ%‘?’@?thy' §¥%'ed over

SOdI um sul fate and the sol vent renoved under reduced

pr PSANIUR.of (8-chidR-FuhiethafealifoRodikyif NRecth@siodslgaby col um

di gﬁwt)@ﬂ{ ﬁ’rﬁ?%lo@gceﬁlca g %thﬁlestere(l) % é}nﬁowogg o

20 phenyltrlﬂuoromethanesulfommlde (0.35 g), potassmm carbonate (0. 0%0 Q) and N,N-

~.éﬁzy|) 4- et hyl - 2-
gpol i n-5-yl oxy] acetic -

z,

dimethylformamide (5.0 mL) was stirred at room temperature for 17 hours. The
mixture was partitioned between dichloromethane and water and the aqueous phase
~ 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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M5: ESI (+ve) (Method B): 582 (MtH)+, Retention tine

4.1 mn. 91 WO 2007/ 036743 PCT/ GB2006/ 003644
wee@pasess on 44b: , PCT/GB2006/003644

[ 8- chl or 0- 2- cyano- 3- (4- net hanesul f onyl benzyl ) - 4- met hyl
. quinolin-5- yloxy]acetic acid nmethyl ester A mxture

of Prépardtion ndb: B-dhibraaptyasn®Githdticnyduienyibyhzyl-4-niselbyholiz-55

trlf nyl oxyqui nol i n-5-yl oxy] acetic

ﬁ%ﬁgﬁé@@?@}ﬁ%%ﬁ)oso g), zinc cyanide (0.010 g),
tet rak| s(tri phenyl phosphi ne) pal | adi um(0) (0.030 g),
" anAl mixiturénof (BrehladyB-oF-metbane U@ Qbegyl)-Himethyl-2-
N NriflioPgriethuhdsof 931 &ncﬁ.ﬁis ?oﬁﬁa%et\@%ﬁld%ﬁkleegtepéb 0Bb G awave

i rradi ture

t
R Y U A R
col ¢hintitle@.00Y gXin MA-dmetaviformamisia €810 M- Wasvedted byamictowtvet hy |

et hﬁﬁdl&”&ﬁﬁl at11Q0 tdRn1thih&es, i rﬁ'&tﬁr‘érvﬂls titdiddBuith AEIRP4HAGhe

R et r&?ﬂ“ﬁ’g Rreflf) FPE ?lléf:teﬁ]%& fll(r%%%avgﬁlaet% (StH wztgén%!_elzhyl ether and
19 8- b Wied opffordditoccBppundn®iianesul f onyl benzyl ) - 4- net hyl
-qui nolin-5- 15 yl oxy]acetic acid A m xture of

L 5- 1816 0555 (Y008 Lo, BanRRl fenyl fenzy | ) - 4 et

qui nol1n acet'i c éster (0.056 g),
nmet hanol (1. 5 nm.), tetrahydrofuran (1.5 nL), water
(2. Ié}em:étloﬁmd: IsichloiocErgyayce-@sictianéDIi@RIbeNzypameBiiguinotss-at | -
15 00jR XP é@%ure for 1 20 hour. The m xture was ‘
. partitione etween ethyl acetate and 1.0 M aqueous
hydrochl oric acid. The aqueous phase was extracted
W t Amidueydf [Bderar-eyaand-(4-hehanesufiyiveckydagathyguipiiases -

dﬁox‘}']'ébéﬁg ad}Y Rbthyl @Qérl{@béﬁ’;i fnﬁattlfén@l I’(11j5 Fnh)eteﬁ'ﬁyyl%ﬂpan r('?@m!)e d

: i due
o e O DRV Rucelb5h el e st o e e e
2@0 heui ibeRixiyfe was aidiinee hateeen gthwigreiate grd /60 Miapyesus
ni@taBitloric Abid a%ie quebiid fhaseGas @xiralicd Wh &hyl AddtMMRd the

‘ ( D'\%R (18) %rg? cznpggeg%:é 5 an gg 0v§r3§§gﬁgn(sﬁl?tﬁ_ﬂ?&i ’th‘f%ﬂ@grtt &%O&%H)
5unpﬁr redzj | pressys. F(Lﬁflcagon-of @e 5esHEe bmrﬁparaqujeve(rqf phgse—
8 SHHIL, usibg H)gradié@t dvs: 30 xflutes bivaptofitviztitneaterAgave #id Dorhddahd) +,

2Bete%rétvbrﬂ£‘sc§htjmao18 8 min. M ESl (+ve) (Method B): 445
( M+H) +, Retentlon time 3.3 mn. Exarrple 45:

[ 4- di fl uor omet hoxy- 2- et hyl - 8- f | uor o- 3- (4- met hanesul f on
y| berigR IDMSPadaxd 3.99-(5 34), .29 [sadrdit 4.60 @At 43B (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), 8.00 (d, J = 8.5 Hz,
1H). t
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-difluoromethoxy-2-ethyl-8-fluoro-3-(4-methanesulfonylbenzyl)-

quinolin-5-yloxylacetic acid
35

92



92 WD 2007/ 036743 PCT/ GB2006/ 003644 F ON~ So OO
IF F O OH Preparation 45a:
wQ2qpdosgshanesul f onyl benzyl ) - 3- oxopent anoi ¢ acPdI/GBRIVEI003644
ester 5 A suspension of potassiumtent-butoxide (2.7
g) in anhydrous tetrahydrofuran (35 m-) at 0 C was
treated with a m xturefof ternt-butanol (0.1 nm-) and
3- oxopent anoi c acid g est s3/2 g). After
stirring at roomtenp L ur, [5oni nutes a sol ution
of 1- chl oronethyl - =t R ( nyl benzene (5.0 g) in
tetrahydrofuran (15 io) )as-F-added and the resulting

m xture heated at 70 |C-for 16 hours. The m xture was
10 cooled to roomtefipenature, diluted with water .and
the tetrahydrofuran renoved under reduced pressure.
The resi due was partitioned between ethyl acetate and -

di | CreeraiguéRsusd (anetbatiestiferytbeey)-dexapsntandicosid metyl eféieous

phase was extracted with .ethyl acetate and the

$ aRbpchSh G118 ARSI B0 PN Sl BRALERANTL AN [ )

{ heetO S M=l N P ENRCS O RHREOM | SR BaTRge B
si | nethyl gedr (3.24)uhfien glirkugtah roamemgieatuee fof 15 raihwiesneesolution of 1-
d' Cmo%nmﬁbﬁ&ﬁarégﬂfon@ehﬁne é‘@tﬂt&ra‘nﬁdr&u@n 18 nfd) \Jvaso to

o 8oL o plfioedledat 07 By P RBER Ot BueaS
19 Mradpled tomqnetﬁmp@mtumel dilgte@ wih \m’@f and 1@ tePalyidrofusan renovd8b:
[ 2- @HdbirbduBed drébeiire -9 Gékrdﬂ'@tvﬁb%hﬂﬁbﬂeﬁ BéMlaé?ﬁJﬁ@Yéc)etafé aAY0- 1,
(illlg gx&%gsaegﬁrpo%dm hﬁm? s%?(u}l ;na‘l:l'getn alcc)q)(l%e %a 8 ea%sggvgsg %xtrac%esc} vtn{q A -
e St ethyl Togta@ agy thegorpq!negg)rgamc phases drled over magnesium sulfate. The

net dovaesks feooydchand yéduedr psape aidamoiesdagiuticady Bybmn
188t &Fon(ai'ogépl%l) on sFPiQA @/di) Q%%ﬂ{h a(}mxtlﬂ'g bﬁﬁl&e’%e f‘érémf;ﬁd?m%trghé’ &ne

ours xture

e EERE B t GOMA bR STPEo 307 Tlesamar phcarey
andwhithecligt3.Gglj usted to 4 by the addition of sodium
acet ate. The m xture was extracted with et hyI acetate

|dlYl atrégl G‘f%%%@?%é%g’ \5\@?’)? 5‘?,%(\,@3 t"ﬁ%g by magnesi um

Preparation 45b: [2-ethyl-8-fluoro-3-(4-methanesulfonylbenzyl)-4-oxo-1,4-
dihydroquinolih-5-yloxy]acetic acid methyl ester

A mixture of (3-amino-4-fluorophenoxy)acetic acid methyl ester (1.0 g), 2-(4- '

25  methanesulfonylbenzyl)-3-oxopentanoic acid methyl ester (1.4 g), polyphosphoric
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 to 4 by the
addition of sodium acetate. The mixiure was extracted 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: ESI (+ve) (Method B): 448 (M+H)*, Retention time 2.6 min.
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30 reduced pressure to afford title conpound as a

honey coloured gum 2.3 g. WMs: ESI (+ve) (Method B):
wa4@7/03474) +, Retention tinme 2.6 mn. 93 WO 200F¢D887608/003644

PCT/ GB2006/ 003644 Preparation 45c:

[ 4-di fl uor onet hoxy- 2- et hyI -8-fluoro-3-(4

nmet hanesul f onyl benzyl ) qui nol i n-5-yl oxy] acetic acid

met hﬂébarﬁ%h e ﬁdm@mﬁqbth&gzce%m@m% 285 prepared by the
fl u%?tga“ﬁs‘t”ﬁnyﬁ@f%%@mfr Wﬁﬁ"é’ﬁ% T‘etﬁylzﬁg‘@ 1, 4- di hydr oqu

i nolin-5-yloxy]acetic acid nethyl ester. I\/IS ESI
§ Ve tiidEInpechaRlas pé%e& Bftthd hetndRedt B Rphiabn B dRsingy éietm/lré

10 fll: %qujj %z}%értp%{\]ﬁag(c&pylﬁen@(%@?xog ‘*—?IW8F08UI%DII? 2 yloxylacetic acid
rret'ﬁ%thlég‘ij?ff onyl benzyl ) qui nol i n-5-yl oxy]acetic acid A
m xture of

[ﬁblggfzéé,e;%%m& 2188 BTy iR el et hanesul fon

i'no ace aci'd net hyl ester
0.82 g), nmethanol (33 nL), 5.0 M aqueous lithium
hy diprepziratien gsal Midifladrora@hokyaisihysiliowed-@F (1. 4 m) was

Sti rﬁét%eﬁﬁfcr{yﬁgﬁﬂléﬁgﬂgﬁr%&%ﬁc{‘@E%d 35 mi nut es. The pH of

the m xture was ust e the addition of
gIaC|aI acetic aC|d and the solvent renmoved under
r e ddoixthregnet Esdiflupemething -2 atigi- 8l tierand 61 rdethambaxlionadbtedizw)dmbm

li 4. @ylmypaceﬁie feid rh@thy‘:r %tér% 5@%' .ﬁ&h&@gb?rgtt %‘a E) Ll&ﬂ‘ls lit hed |
a’ erfjré’X'ger Sé’&ﬁ?ré(& |"&? 'vaéaéer 1P Li R TeBRR ngt“ie f?"O
(t, 35 niadites; Bhep of Bemixtige 8@s qdiyisted tad by, tl?,a aqzltxorﬂdﬂ)gl,ac@ agdic
('S, aciitdhd the 4olddt iefmoveddhder fbafided pFessutd e @si@fe e Qilutel with
; dQNat% (490 @'E)gan&TgDsgldﬁgl?égf& E}S fllt}]aflorg3 g/a%gd W jh we}ﬁ%r afd E&eﬁ% H),

2 z'ﬁfOf@th titlg comppgng-gs a pf'weamzsy"wsm ESI (+ve) (Method A):
484 (M+rH), Retention tine 9.6 mna M ESI (+ve)

| (thhwh (%)\nso“o%f'sﬁ%ﬂ)d 7SR S4h 2 (&, VT S o, 815 (s, ah),

[ 3- ‘@’%ﬁﬁbﬂé% A HEEE I TR PIAEN Y1 5352k £ §- 2157 Bhibt hox
y- 8-45 (dh 0 e-8.9410iih yHY) 0Bn @, I A 82-Hy) DRYd. AR =05 ae,i161).30 94

250 @& Q3G (FetnddR]/ 4P AR, ROSGAA timEo Mk

MS: ESI (+ve) (Method B): 484 (M+H)*, Retention time 3.2 min.
Example 46: [3-(2-chIoro-4-methanésuIfonylbenzyl)-2-difluoromethoxy-s-fluoro-

' 4-methylquinolin-5-yloxylacetic acid
30
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OC OOH O=%=0 Preparation 46a:

2- (2-chl or o- 4- net hanesul f onyl benzyl ) - 3- oxot hi obut yri c
wa@eoodossert - butyl ester 5 The title conpoundP@EEB2006/003644

prepared by the nethod of Preparation 34a using 1-

br onmonet hyl - 2- chl or o- 4- met hanesul f onyl benzene and

3-oxot hi obutyric acid S-fert= butyl ester 10 MsS: ESI

(+ve) (Method B): 377 ( MH) N, _Retention tinme 3.8 mn.

Preparati on 46b: , L

2-(2-chl oro-4- rrethanesu ' A nzyI)-I\I—(2-quoro-5-hyd

roxyphenyl ) - 3-oxobut yj ' Dwe title conpound was .

prepared by the nethod at i on 34b u5|ng
3-am no-4- fluorophengf™and
2- (2-chl or o- 4- net hanesul f onyldzernayl ) - 3- oxot hi obutyr| c
acid S-tert- butyl ester. 1H NVR (CD3QD): S 2.30 (s,
3H), 310(s 3H) 350(m 1H), 4.15 (m 1H) 655
(m ;3 10.5 Hz, 1 H),
(m Pripqtﬁtlon 65%(2(-<aﬂor034 metgar@sqqgnylbfny)) -3~ oyotggbt){ygaamd § ten‘
1. RutyBedlerHz, 1 H), 8.00 (d, J = 1.9 Hz, 1 H). M ESI“-
{+ve) (I\/Ethod B) 378 (M+H) +, Retention time 2.8 mn.
Pre ar tion

W%‘dr’@ﬁ RiERue vt Pt £ frepargtion Rt 95: hy dr ox -
y 4br¢mnmﬂy12 phtiord-FmgthamesbifonylBeneere aidh@ oxdtrtidbetydmasiplaed
waspupf &par ed by the nmethod of Preparation 34c using
2-(2- chI or o- 4- met hanesul f onyl benzyl ') - N- (2-f |

uor o- dr oxyphenyl ) - 3- oxobut yram i de. 95 WO
l%d\ﬁdﬁ% 4% (mprq@ziﬁ@e\ﬂﬂﬂsamntmnmmmmwso d6): 6 .
2.55 (s, 3H), 3.25 (s, 3H), 4.10 (s, 2H), 6.55 (dd, J

— 4Prg’|08a é%or%éﬂzﬁ(z,l_ﬁ)h@d -4- %ﬁﬂr%gZulfgrg/lb(eﬁQyB?\u% ‘fluoio é?y&&gﬁheé%)

(brd%XObLEer“i)"el\/B ESI (+ve) (Method B): 396 (M+H)+,
Retention time 3.0 min. 5 Preparation 46d:

d 3- 1(}1311&4"@09{ Surfl @Lgeﬁ&e&gﬁegﬂa{m%ﬂge}gb&ﬁ@%&;@g%&%w
o WPFC”*@?'@PC* et = Emmdamire Q%;?f‘%}iai%@ac 80 et

methveytesit Preparatl on 34d using 3-(2-

"H NMR (CD:OD): 5 2.30 (s, 3H), 3.10 (s, 3H), 3.50 (m, 1H), 4.15 (m, 1H), 6.55 (m,

20 1H), 6.90 (dd, J = 8.9, 10.5 Hz, 1H), 7.20 (m, 1H), 7.55 (d, J = 8.0 Hz, 1H), 7.80 (dd,
J=1.9, 8.0 Hz, 1H), 8.00 (d, J = 1.9 Hz, 1H). '
MS: ESI (+ve) (Method B): 378 (M+H)*, Retention time 2.8 min.

Preparatlon 46c¢: 3-(2-chloro-4- methanesulfonylbenzyl) -8-fluoro-5-hydroxy-4-methyl-
25  1H-quinolin-2-one .

The title compound was prepared by the method of Preparation 34¢ using 2-(2-
chloro-4-methanesulfonylbenzyl)-N-(2-fluoro-5-hydroxyphenyl)-3-oxobutyramide.
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10
chl or o- 4- met hanesul f onyl benzyl ) -8-fl uor' -5-hydroxy-4-m
. We@udwylosez4H qui nol i n-2-one. MS: ESI (+ve) (Met hpdI/BB2006/003644
468 (MrH)+, Retention tinme 3.2 mn. Preparation 46e:
[ 3- (2-chl or o- 4- met hanesul f onyl benzyl ) - 2-di f | uor onet hox
y- S‘HNMR)(DMSOdGLEsm(WHnam(sL BH); £10/(s Y| 63BBaEd, G =22l 8l9
m“r'i‘é/ )e?‘ig} od. Q‘? 2H‘7 OJr—BPb‘%dl P{%?lzl)pé GR@r £948Y. s
chIU (Brsnip) hanesul fonyl benzyl) 8- f | uor o- 4- net hyl - 2- ox
o- y2-a$i h—y@)r(étbcbd’ml 398{1%+H)Y Reeptiondmt BO naei d met hyl
§ster 20 "H NWR (DI\/BOdG) 8 2. 80 (s 3H) 3.25 (s
D 48 i cnprag metarpaioyiben NP,
(m rgqu'atlon/ &d [ ch!prq_ﬂ -met an;angf() H)engyl)Bﬂforg -4-ragthyl- Q:on 142-
H) , ditgd®@Quiridiin-5-yloxylatatictdzid mbthidlesteB. 10 (d, J = 1.8 Hz, 1
H . M ESI (+ve) (Met hod B): 518 (MtH) +, Retention
aration . '
[3% i |°8fP%°”ﬂ°' r‘?@f r?é%ﬁg@%l Mﬁy’i"%‘?ﬁfz% Rreparafion 34 KRB o x
14/ - @hbr%m@thmeswfenmhquﬁrﬂwrpﬁthrWmeythélﬂﬂmncaae@nd\
sol ution of

[3 benz 2 di f I uor onet hox
é&:fZIE%g{J’ )ZMéE%Eé%%ﬁW% "t'ﬁ’n gm)-,( acetl c acid

methyl ester (0.22 g), msthanol (8.0 nm), 5.0 M

aqueepsaiibi 4dat [3172-Bhisl6-axiethandsaitoryibemyi DditbioFkethaxycs-ioat-

150 et@&%ﬂ%%)%x 5e%9a@&m£tﬁ))’?£g (Lenperature for 2 hours B

t he s utlon was adj usted to 4 by the
addltl on of - glacial acetic aC| d and the sol vent
r erfiive gtk aomgeund mesl prepaileddiyeisesrtiend off Preparativh ddeusingdes(2-

- di | ok Mlethéhe!\ﬁfbx%f beh % A0ed- 4%%@"&0510! dm%ﬁbelluho%%ed by

wat er and net hano

fi
dr|yje°6ﬂ?°(§?%?°fddpﬁhy?83t’?r1 tle corrpound as a white solid,
2Q0.17 g. 96 WD 2007/ 036743 PCT/ GB2006/ 003644 1H NWMR

(Dl\Vﬁ(Qmﬁ(sz%d%) 82.90%s, 33 B.25 @; éiﬁe(ﬁ)(s?s 438 32§H)(§oo H) ,
(a2 (ﬁbé@*&f%ﬂ? RN YRR N o Haﬁ?.)
7 75,0, JF 1B HZ, OH). 8. 2 Hz, 1H),7.80(t,J=72Hz, 1 H),

8. OMis: (6 (+vko) Pk ENizs18 Bty RAGitiokGhe 4.+, (Met hod A):
04 (I\/H—|)+ Retention tirre 11.3 mn. 5 MS: ESI (+ve)

-~ (Met hod B): Retention tinme 3.7 mn.
Ex d’ﬁ?ﬂa@tlwﬂﬁ 3 (2 Cl loro methanesulfonylbenzyl)-2-difluoromethoxy-8-fluoro-4-

. [ 3-nfedwihihaina-yibxyiedeli@awes ul f onyl benzyl ) - 4-di f | uor onmet hox
y-2-et hyl - 8-fluoroquinolin-5-yloxy]acetic acid F O
A solution of [3-(2—chloro-4-methariesuIfonylbenzyl)-2-dif|uoromethoxy-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 compound as a white solid, 0.17 g.
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NS 0O-~FC F 10 O OH Preparation 47a

3-(2-chl or o- 4- net hanesul f onyl benzyl ) - 2- et hyl - 8-f | uor o-
w20y -1 H qui nol i n-4-one 15 A suspensi onPOf/GB2006/003644

potassiumtert-butoxide (1.2 g) in anhydrous

tetrahydrofuran (200 ni) at 0 Cwas treated with a

M XHINMR @MSOeds): 5/LH534) @H) 6.25 @, 8H); 4253(3,¢H$-4®9Q§JQH$ 8n9ide,

aC'ﬂ SR, 3 £ho ik 28 8hs, 100,756 (it 3 LBt AL 1HR9Tb (o,

erature
ohd ey 1H)2Z.8ht, dr=c724'12n’é'i)rﬁa95é§:uﬂ=f1o?l'94,6@)ri zene (2.5
g) V% Bset+ve) yetndef Ay sam (MBQ+ Retedtion@ige anslmph. and tPe
e t |rr ature for 3
s e e S (9 y R BT R 2t e
tetrahydrofuran reaned under reduced pressure. The
r e shaopledds3-€xthlaotiatdetharichulnhipbnzgi)-gidifueraniethdxip2-ethyl-
congipshufnblin-8Gloxyjaéiticadiaover magnesium sul fate. The
sol vent was rennveg under reduced pressure and the
resi due purified by col um chromatography on silica
gel, eluting with a xture of cyclohexane, diethyl
ether, ethyl acetate ah et hane (1:1:0:0 to
25 0:0:1:9 by vol ume)(l tg i t Pe conmpound, 3.0 g.
M5. ESI (+ve) (Method B): H) +, Retention tine
3.2 min. Preparation 49b: 0« a ’
[ 3- (2-chl oro- 4- net hapgesul f beenzyI) 2 et hyl -8-fl uoro
16 4- oxo- 1, 4- 30 di hy@r o@tui nol i n-5-yl oxy] acetic acid.
met hyl ester 97 WD 2007/ 036743 PCT/G82006/003644 A

e S;gé?pa(aiorbwé;é (g thir% 4M%H%B%y Ee?ngy)/i)yg hy? 8- ﬂuoro 5- hydrgg/t Wl
metdvplmsiintonyl benzyl ) - 3- oxopent anoi ¢ aci d net hyl
ester (2.1 g), polyphosphoric acid (10 g) and- di oxane

15( 10 J&Qen%ﬁof?gtgésﬁld 1a - bL:JItomdegg Eo)rm an y(iiro%s tcatravlwc{] ﬁu%?{g{)} €
an dnléﬂftq Gotesfedipd Whé'trwwfea&@ff ahﬂtenol (H19enL) 8nctHengpentanoic

ex tacid etethyMsstee(1\8as. ieter sifihf) atsedniepastu@ @it @ hiuse distitfion

Chlo‘P'lr ‘ol@ﬁlorﬁ&hﬁtz'cﬁgro%n#etgﬁnbﬁﬂer&i{)gﬁz mg%ﬂnlﬂépaﬁﬁrgfﬁgne( 0

ol v Was renove ressure an
! hant3 S e S0 RGO TR SO ET BRI 2GRS, The
205 Imixpiere ges diluet with waer anl thie teiranfidifwiargenéved uoder edaret hane
an %rd%&lr@ ar'HQ}esﬁLJeQNa]s eRiYackR Wit Bthy b&td Rt dohbngd extracts

co
I”(I;p au over magnesug’n su:,fate The solvent was removed under reduced pressure

and the residue purified by column chromatography on silica gel, eluting with a
mixture of cyclohexane, diethyl ether, ethyl acetate and dichloromethane (1:1:0:0to .
25 Q:O:1 9 by vdlume) 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-ethyl-8-fluoro-4-oxo-1,4-
30  dihydroquinolin-5-yloxylacetic acid methyl ester
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M5: ESI (+ve) (Method B): 482 (M+H)+, Retention tine
3.0 mn. Preparation 47c:

WO 3000233 or 0- 4- net hanesul f onyl benzyl ) - 4- di f | UPCDGBRIVEN03644
y-2-ethyl -8- fluoroquinolin-5-yloxy]acetic acid nethyl
ester 15 The title conpound was prepared by the nethod
of RPméqed &l(3-afina4udiph&i@xyaeficacid methyl ester (1.0 g), 2-(2-chloro-4-

ch @gtgaﬁs@s@mg@ HLLOBNLREE et P« & doh ki 00
est agd (1@@ an IR]W ( Q)eg)eateg at11 39@0 for 18 Ipum 'ﬁhe4nnf1|ire was
3H) good &Qodnatemeraturg, diutelt wittRkter aBd Sraétsd wiidihyl actalB5THes,
5?’ H) Fg;%mécgeﬁr?(gs \%&% Wa551§9 Qlﬂ{ &tUéﬁé'@ aqu@oug Eso(tﬁln chI]o(Sld’e &I&Srﬁz

ng_d cH)ar mapngs&mt %ate JThe. s%vegt wafgeniovpg undfr rpsiuceqy 70
( ddgresbur@ an@th rdsidue putifidd)by c@urtbchramatabraphylorBsilicl gel,ldlking MS: '
ES' wnﬁw"’Wﬁ)ﬂw@ Medi &ﬁ%n@hanég’r?d rheMERDI T10: FRIVBRIED aﬁdrérﬁle?’ 9

aration 47d
[3 WPBW%{% ‘4- met hanesul fonyl benzyl ) - 4- di f | uor omet hox
1¢/- 2- et hyl - 8-. fl uoroqui nol i n-5-yl oxy]acetic acid A
M Xieess| Q-ﬁ/e) (Method B): 482 (M+H)*, Retention time 3.0 mm \
[ 3-(2-chl oro-4- nethanesulfonylbenzyl) 4-di f | uor onet hox
y-2-ethyl -8- 30 fluoroquinolin-5-yl oxy]acetic acid
et Pigparaiign ¢fc: [B42-ghiqyy-4-metharesrionyiipedayrm-difluommethrry-23ejub8us
| i tlubrebuifyeHe-9skyihRete @bt iehil &s@r 8 m -) and water (1.6
) was stirred at room tenperature for 35 m nutes.
he pH of the m xture was adjusted to 4 by the :
addinejlisgcomppungwas PrﬁPar%@tthednﬁﬁqdd’f Bregaratioa 3%%?%& (2
I e mbioeed-matt@resutfetibeady) Rregyistitiuero-4Hbxe- 1r4e$hydmeumams

o di lMxﬂch%&éhM\@ﬁﬁéstér4 0 mL) and the solid collected by
filtration, washed with 35 water and drled to afford

to title corrpound as a creamsolid, 0.66 g., 98 W
20 00'7A/NMFB(DAVSORIBT: A CR2 106+ DA BIBAH), 2.8d (NVR 7(4)%@)!1&)30 (883H)

% 2@75((5 3 4-4573 §H)"B 00 é'_b% Zoof8, J(LB.2 Hz, THY gé
gﬁr’z}, - 7%%1 )7 55 *% —Aéjs %ogﬁ@ %19(8
(dd“‘l)aﬁ(ﬁ"o’(@5JS9=1 Oite, 3z, 1 H), 7.70 (dd, J —1 9, 8.1 Hz,
1 Hins: E81 Q00) (Msthoh BF: 5k2 4, Retbnildh im83 8% t J =75 He,
2% H. 5 M: ESI (+ve) (Method A): 518 (M+H) +,
etention time 10.6 mn. M5 ESI S+ve (Met hod B%:
5 1 &P reRaRalpnA7dHa (e arafrmefharesafonyibana)-4sifheimethgr:-2-ethyi-8
[ 2-fdbriohuraliespiblyixstic8eié | uor o- 3- (4- et hanesul f onyl benzyl
) -4- net hyl qui nol i n-5-yl oxy] acetic acid
A mixture of [3-(2-chloro-4-methanesulfonylbenzyl)-4-difluoromethoxy-2-ethyl-8-

30 fluoroquinolin-5-yloxylacetic acid methyl ester (1.0 g), methanol (38 mL), 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 solid collected by filtration, washed with

35  water and dried to afford to title compound as a cream solid, 0.66 g.
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I0F" OF OOOHGO=S=0 Preparation 48a:
N- (2-fl uor o- 5- hydr oxyphenyl ) - 2- ( 4- net hanesul f onyl benzy

wO 2603/0360Dbut yram de 15 The title conmpound wasP@QT/6Bareio3644
by the nethod of Preparation 34b using 3-ani no-4-
fluorophenol and

(‘me (marsesds).fsaglihenzy He -3BH,@eot(diJeing iy, 2ie), aes @, 3H),
(s 5&%%'45 (& Eﬁ)% B?Tégzg'vsd 7 %%'Hz lﬁeé QJ(F/EJ hod 55)1 ), 380
, 8 f7i d%JS 8?%169%%9-15) 749 (F@t%ah%salﬂl %h‘;ﬂl %@‘h(ﬁw 5 1.9 Haet hy
I-ﬂk&HumuimeV5H22HQne 25 The title conpound was S
N- 2-
Pr aparzag, é6 gggﬁo taemmi REGRRA fthé 96l ﬁgo using N-(

4-'met hanesul f onyl benzyl ) - 3-

fluoro-5 '
oxdfi f%ﬂ‘n%l '&6’5”'"‘% SMIB (s, 3H), 3.20"
(s, SFD 4.15 (s ZFD 6.55 (J.= 4.3, 8.8 Hz, 1 H),
;w@a&gg 48-][2mf§|o?bme1t¥bx7}|§#léorﬁ)33 (thett?anéé,m(aﬁylbeLzyi) %i) 4 He,
11, "A%“‘('%“'"‘%!'"ﬁ;ﬁ°%°e‘r§s’1°"‘( +ve) (I\/Et hod B) 362 (MH—l)+
IRetention tine 2.6 mn. 99 WO 2007/ 036743
PCT/ GB2006/ 003644 Preparati on 48c: -
[ 8-fl uoro-3-(4-nmet hanes |') -4-met hyl - 2- oxo-1
, 2- di hydroqui nol i n-5-y ]acetic acid nmethyl ester 5
The title conpound was p 3 ‘ '
Preparation 34d using 8-¢
hydr oxy- 3- (4- net hanesul fonyl b
H qui nol i n- 2-one. 1H i DMSGxe6) : 5 2.65 (s, 3H)
3.15 (s, 3H),3.70 (s, 3H), 4.028=6s, 2H), 4.90 (s,
2H), 6.70 (dd, J=4.1, 991 H,I1H, 7.30 (m 1 H,
7 45 (d, J 8. 3 FE ZFD 7 80 (d, J = 10 8.3 Hz,
11.65 (s &+ve &thh od B): 434
( Mﬂ[ﬁp@ratl%fi%nél i(?ofhjortol Wdrgxyghc—myl 2-(4-methanesulfonylbenzyl)-3-

oxobutyramide

1) - 4- net hyl -

15
The titte compound was prepared by the method of Preparétion 34b using 3-amino-4-
,fluorophenol and 2- (4 methanesulfonylbenzyl)-3-oxothiobutyric acid S-tert-butyl
ester.

20  MS: ESI (+ve) (Method B): 380 (M+H)*, Retention time 2.5 min.

Preparation 48b: 8-f|uoro-5-hydroxy-3-(4-methanesulfonylbenzyl)—4—methyl-1 H-
quinolin-2-one

25 Thetille compound\ was prepared by the method of Preparation 36¢ using N-(2-
fluoro-5-hydroxyphenyl)-2-(4-methanesulfonylbenzyl)-3-oxobutyramide.

. "M 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, 1H), 11.45 (s, 1H).
MS: ESI (+ve) (Method B): 362 (M+H)*, Retention time 2.6 min.
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Preparation 48d:
[ 2-di fl uor omet hoxy- 8-f | uor o- 3- (4- net hanesul f onyl benzyl

wO 2007/08@8hyl| qui nol i n-5-yl oxy] aceti c aci d met hyPCEEB606/003644
15 The title conmpound was prepared by the nethod of
Preparation 34e using [8-fluoro- ,
3- (4'nethanesulfonylbenzyl) 4- et hyl - 2- oxo- 1, 2- dlhyd r

oqusbre 1B 250Y RN B(E koGl hwl bag, 8 'H NNR,
S S
Hz,lH) 7.40 (d, J = 8.4 Hz, 2H), 7.50 (dd, J:89

9 8THé|4ltle co?anDnd V\Za ecpt%/ tl(éﬂwetr?ﬂd)cf Ph@arat%ﬁszsté J'sYrﬁ)8 flfgro -5-

ntion time
Pr e'ngoé\f‘?’ %‘rr{nez{@aé)esulfony benzyl) 4 methy! -1H- qumolm -2-one.

[ 2-di f | uor onet hoxy- 8-f 1l uor o- 3- (4- met hanesul f onyl benzyl

) - 4y NIRe MS@J&GP:%@ d3 é?'sMi Xy lsaéi-@té o (@Q’M)i 4&0'{% éﬁ}“&%e &

[ 2-difluoromet XY ylbenz yl
) - PG dditoPil iz %70%‘2;9]" i t 748 (%érc? %‘E% ﬁ';ﬂ 8 (et =
1¢ 0. &FHg RH), rbéh@ntd). (24 nmL), 5.0 M 30 ‘aqueous lithium

hy dHsf8.ve Aasthds): k@ﬁm&%&%m&% rirk- 0 ML) was

stirred at roomtenperature for 90 m nutes. The pH of
the m xture was adjusted to 4 by the addition of
gl aRyereratigne ¢4d; [8-difluprdmethaeky-Bifieore-8i(4reethanesutiondenuhder

r edhaRthuPbIRSSHEGacelib 8eid Bsthylbger Was diluted with water
lsemd the solid collected by filtration, -washed with

~water and dried to afford to title conpound as a
whi the titesiomgoung was pigpargdby fitromefod2h BrepagiEy 4 using [8-fluoro-

PCT3- GR2EH2640 8368 nzyl)-4HmbivR 2(bVBE dthGroquinofh-LPoxyRcetid bid
' 33H%Mﬁem§FD 4.25 (s, 2H), 4.35 (s, 2H), 6.75 (dd, J
1 Hz, 1 H, 7.35-7.45 (m 3H), 7.80 (d, J =
8.1 FE ZFD 7.85 (t, J =72 H, 1H. Ms: ESI (+ve)
2q MEHINDR (RMSO4dBD 5(2Md8 1, 3H), Ret @naH) 70t (5,rael), BB54s, aHN 5.00 &,
X 52!#%' 95((6“&’ gL 4Q)'V§f§ thH?b 404 9 =M 31y, 7366 @ALI-., bisB,
[ 3- (Hygﬁﬁ%Pgﬁéﬂsyl) 4-di f| uor onet hoxy- 2- et hyl -8-fl uoro
qui M%IESh+8e) (MétianchH) A8 (N-¢H) 'aBetentien tilne Bi8mid. CI  XOOYF:

25  Preparation 48e: [2-difluoromethoxy-8-fluoro-3-(4-methanesulfonylbenzyl)-4-
methylquinolin-5-yloxylacetic acid

A mixture of [2-difluoromethoxy-8-fluoro-3-(4-methanesulfonylbenzyl)-4—
methylquinolin-5-yloxylacetic acid methyl ester (0.57 g), methanol (24 mL), 5.0 M

30  aqueous 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 to 4 by the addition
of glacial acetic acid and the solvent removed under reduced pressure. The residue

- was diluted with water and the solid collected by filtration, washed with water and
dried to afford to title compound as a white solid, 0.53 g.
35
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F 10 o OH Preparation 49a:
2- (4-chl or obenzyl ) - 3- oxopent anoi ¢ acid ethyl ester A
waeapessidbn of potassiumtert-butoxide (7.8 g)PCTIGB2006/003644
anhydrous tetrahydrofuran (140 15 nL) at 0 C was
treated with a m xture of tert-butanol (0.3 m-) and
3- olayMem (DASOI-d5): 5 260D (6] 3E1), BYIB (£8Iﬂ)64 2 (4 bHy,)4.35A8, A, 6.75 (dd,
st| r t s i on
i A R R R T
tet "thdrofuran (20 nmL) was added and the resul ting
m XMErES! me)r(lmetdoom) 470 QVI-H)E e N iivh ime 1. mrmrﬁddaysh Thﬁ N
X{akr I ed with ethy
é\nce@g'tl%lgﬁa('qﬁ nﬁowg“e\ﬁ%ﬁ?élﬁéég%% with water 20
and saturated aqueous sodi um chl ori de sol ution and
t hexacthpiecd: By(¢chlnmbareyl)-difluotdnietiioxy-2-Biteyl-8-8lharemiinaliass-
r enpeghetittiRia reduced pressure and the residue
purifired by colum chromatography on silica gel,
eluting with a mxture of pentane and ethyl acetate
(1:0 to 10:1 by volune)fto afford title conpound as a
yellow oil, 9.3 g. 25 Pregération 49b:
[ 3-(4-chl orobenzyl) 2 ro 4- oxo0- 1, 4-di hydro
qui nol i n-5- yl oxy] aceti¢ agti d met’hyl ester A m xture
of (3-ani no-4-fluorop >®9Ta6eti c acid nmethyl ester
(1.9 g9, 2- (4 chl or oppenzyl )- 3- oxopent anoi ¢ aci d et hyl .
1ester (0.95 g) and pol ygshosphoric acid (10 30 nL) was
heated at 120 C for 5 hours. The mi xture was dil uted

th vat h ethyl acetate and the |
\c/:VIo rr%rle m%'(grry aeﬁ(%" Cg%vég%v%g \Rﬁ%ﬁmg'}ﬂcac gF@éﬁf%a’%ﬂ eous es odi um
chl oride solution and saturated aqueous sodium -
h;édm QgpdhsioRbitporsdien BRlbUbXiEI(781JFin addro\eRANAOURA (13
=t hen dr e
1 engart S asas el Db Bl RSN St ke,
r eIl VISl 1P 84 ARRF SEENATFPORHPBRARISE foa phYingias & pqlytierof
gel 1-bretherhatinyg4-carotdenzenay dtg) meetahydiificil @0 oipidsadesdand
et My re8il Fikurd dinBd Ethc;lfpteﬂ-l ppr){tuPé%rléWQQs £ dtkifiRhis dﬁdtetdl e
R g WA oot B R S Wi watr

2(Pr egnd saitraigrh agl@eus sodium chioride solution and then dried over magnesium
[ 3-duflets Th@spaIWEY kdmotedli rfdbuem@aa&éh@w akd m& Fb)élldue%JnhédjO ro
q ui t{}%lolhrqn &ro#%omggr%nkcg Igg\ tgmg ¥Vlh|‘l Q/ mlxﬁst ane ande ethyl

Pr eetgatlatgtqng’ﬁ 184 by M@WP@ t<{ gf_O(dgpile compound asa yellow oil, 9.3 g.

25  Preparation 49b: [3-(4-chlorobenzyl)-2- ethyl -8-fluoro-4-oxo-1,4- dlhydroqumolm -5-
yloxylacetic acid methyi ester

A mixture of (3-amino-4-fluorophenoxy)acetic acid methyl ester (1.9 g), 2-(4-
chlorobenzyl)-3-oxopentanoic acid ethyl ester (0.95 g) and polyphosphoric acid (10
30  mL) was heated at 120 °C for 5 hours. The mixture was diluted with water, exiracted
with ethyl acetate and the combined extracts waéhed with saturated aqueous sodium
chloride solution and saturated aqueous sodium hydrogen carbonate solution and
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chl or obenzyl ) - 2- et hyl - 8-f | uor o- 4- oxo- 1, 4- di hydr oqui nol
i n-5-yloxy]acetic acid nethyl ester. 15 Ms: ESI (+ve)

WO Mavloadd4B) : 454 (MHH) +, Retention tinme 4.4 nm PCT/GB2006/003644

Preparation 49d:
[ 3-(4-chl orobenzyl )-4-difl uoronet hoxy-2-ethyl-8-fluoro
qui the drind brer hgneyilira e@aieCTraGbIden? Qaskemoted Linden rediiced

[ 3- &ésﬁrglagé lﬂ@ ?e@réé(% aunﬂad%kl Eéll‘ﬂ”ﬁ“ %Wh@or&glﬂ% gel %Tlft oro

acetiCc a
ot HdT e 1 Gilemeitanasng <y B L0 ool B Teste
soltlﬂep@npoead@ard@wn\mm gtégred at roomtenperature for
O m nutes. The pH of the solution was adjusted to 5

ot R0 e 2 LR pRESkL BBl e © os! ave

purl fied by preparative 25 reverse-phase HPLC using a
gr ot RindtioP¥aR! (338 cHrdbdh B5-4QiftluSE8E1RsXY L lekry 8- Mm\a@ﬁ&.ﬁ 5( 40

% ani.c nodifier) to affordtlt e
r$°xﬂg%?t'ca°'dzm‘?cﬂ%fl}9?é "solid, 0.040 g. 'H NVR (DVBO- d6):

1(8115(t J = 7.3 Hz, 3H) 2.80 (q, J = 7.3 Hz, 2H)
4 3fhe (i coiddund whs ﬂ'@pe(réii by 2d) metfod@PPrepilatiod 346 @inG [3-@

0" QB P2y sy aoybin ooy Sy ae?%mﬁﬁv'(t
J =SSP , 1L H. M ESI (+ve) (Method A): 440 (MtH) +,
Retentlon time 12.3 min. M. ESI (+ve) (Method B):
1544Q\/|§ Mswﬁe) (lﬁ&ﬁcﬁ'ﬁ) 4‘35‘(|\H l'ﬁeﬁéleﬂilomlrﬁell \ l'e 50:

4-di fl uor onet hoxy- 2-et hyl-8-1l uoro-3-(4-fl uorobenzyl)
qU| nol i n-5- -35 yl oxy] acetic acid 102 WO 2007/ 036743
PCTHr@BZEI 0649003 G4ehlordbety-4-difl raRethoxy-Q-eBiv-Fiuepauiadlinén
~ 508joxgadeflc 4dduor obenzyl ) - 3- oxopent anoi ¢ aci d net hyl
ester 5 3-Oxopentanoic acid nmethyl ester (7.5 g) was
added to a stirred suspension of sodium hydride (60 %
2Q n Apydutionyof E3-Gchipiebaqzill-4iditretomethp vt rethl-8duqrominglins-and
t etyroahyaﬂar@éamﬂénhy( &fbr (U1 giimefhakol 10t e@d 6@INAJUESLE sodium
>?@Jﬂ%)@des‘stdul[]cgnle(qj ﬁﬁ'@_? \Qascgtl}‘r&:r at l?b%m t%ﬂ}&génrﬁé or & r'ﬁﬂhtgg H‘R@pl—?f

r onomet uor obenze

ot etotf Rvvton Wﬁ%\%ﬂwst% bydirereld a?moftgﬁea'raé% Iat"f’ A§e svartr e
wawae tertaged wden redengaigrrasburedarainio residue petiflet bepregrative

25  reverse-phase HPLC using a gradient over 30 minutes of acetonitrile in water (40 %
' to 95 % of organic modifier) to afford title compound as a white solid, 0.040 g.

'H NMR (DMSO-d6): 8 1.15 (t, J = 7.3 Hz, 3H), 2.80 (q, J = 7.3 Hz, 2H), 4.30 (s, 2H),
4.40 (s, 2H), 6.80 (dd, J = 3.8, 8.9 Hz, 1H), 7.10 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.4
© 30 Hz 2H), 7.45 (dd, J = 8.9, 10.4 Hz, 1H), 8.20 (t, J = 75 Hz, 1H).
MS: ESI (+ve) (Method A): 440 (M+H)*, Retention time 12.3 min.
MS: ESI (+ve) (Method B): 440 (M+H)*, Retention time 4.1 min.

Example 50: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-fluorobenzyl)quinolin-5-
35 yloxylacetic acid
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10 this tenperature for 17 hours. The m xture was

partitioned between ethyl acetate and water and the
waouweosw4phase extracted with ethyl acetate. TPET/GB2006/003644

conbi ned organi c phases were dried over sodi um

sul fate and the sol vent renmpved under reduced

pressure. The residue was purjfied by col um

chr omat ogr aphy on silicla _ge elyting with a mi xt ur e

of cycl ohexane and et @ i 19 1 by volune) to

afford title 15 conpound, ~&. 0~g~Fr epar ati on 50b:

[ 2- et hyl - 8-f | uor o- 3- (4- robenzyl ) - 4- oxo- 1, 4-di hydro

qui nolin-5 yloxy]acetfic acild nethyl ester 20 A -

m xture of (3-am no- -<ﬁwor5phenoxy)acetic acid nethyl

ester (0.80 g), 2-(4- fluorobenzyl)-3-oxopentanoic L

acid nethyl ester (1.0 g), polyphosphoric acid (10 g)'

andPrefiasiemeOa 2@-flubrpbanad)-3exapasthneic aciBetty ger 17 hour s.

The n1xture was cool ed to roon1tenperature and

ar ' we et h cet ate .an
50 3t d))g ggnta ic gg Ei .eg“: r ac lg Was'a fl%d t% {';1 ﬁv\rN% ggsge?ﬁog ogn d
t héoewnbv é%l(66 gol:\a 8 é-6;9h'aé\é'&dlwa§\w@dﬂ%dw‘@ mlsmd ur ated -
aquetgir@aeh 0Latore i thtesilingMmiamne siieh ach \er30

rrggﬂc AU Sibtoh Qgﬁbromc;@a/rq@h%%fenz\é@es 7. O%KEE}AQQTH@‘?&W{:IH

I pressure
ESIwaf"@Wé?F apqiae Freting)mixiurg sarmen i) reom R@Pérﬁi“f%ﬁﬂdﬁﬂeﬁét”@d f‘
10m rihis @O pétaigedordl ihours. 3Be mixiure was partitioned between ethyl acetate and

[ 4- v@'té‘r Emﬁ@g@gm)ﬁ]%as% o3k wits eth)‘i‘ Q(fega’ceg Tﬁe cpoHQ& &g\%ﬂzyl ) ,f

[ cet| cl ester
OGRS R SIS LSBI0 556 e SA T S cger recuces
[ 2-pestshiy ¢.-T8e felsidag wasPu([fibd by eptummtpbromptopraghymasilids g, diumgdr 0
u iR binfixtdre ¥ cOofohleRer@ bh et hddtaiEEl 1Y by @MY tolakera tifh)
Ig—rg éJ formam de (30 nlL), potassium carbonate
5.8 8¥R %cetic acid chl or odi f | uor omet hyl ester
(5 5 nm) was stirred at 70 C for 4 days. The m xture
\NaS:’réﬁalatl(trﬂId)bV[E binyl\aatuab-dsamducﬁobbﬁ@paedo-wﬁémnycg&dambun-5- ‘
ned extracts were dried over
|S%?§E§?§?§m§9%$%he sol vent renoved under reduced
: pressure The residue was purified by col um
20c hraonisttregf @piminceriuowphdnog)agetic acie methyirglend BB gR2HM- Xt ur e
of flG&QAeﬁ%W@peﬂféﬂm@&Jﬂ%et@ﬁ@éteﬁ“(po @3;3 pi%é Nk H&T&Qobp
af f or L% S 5
g1 8 % ){ane 1 m(f_s; n%qrﬁ?te gﬂ)g (gfogy r'(o rs. Jhe_mlx}ur wig&coo 1150
3 a®M tgmpgﬂyre andlpeggtglorq@ betppfn etiy] g@ta@egand 2efer. TBe FWegugd, J
.= Phale was éxtidéied Withdthyl &telfd-and B coibinsdidlganié phleswaked (M
52 HM ZatL?r% { cﬁ:go&%?lmm%wgsolﬁk ar(d &(.83 o&mg&%gurﬁ lulfa438

The solvent was removed under reduced pressure to afford title compound, 1.5 g.

MS: ESI (+ve) (Method B): 488 (M+H)*, Retention time 3.1 min.

30  Preparation 50c: [4-difluoromethoxy-2-ethyl-8-fluoro-3-(4-fluorobenzyl)quinolin-5-
yloxylacetic acid methyl ester
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15 Preparation 50d:
[4-difluoronet hoxy-2-ethyl-8-fluoro-3-(4-fluorobenzyl)
W@ noBd7Tm3 5- yl oxy]acetic acid A m xture of PCT/GB2006/003644
[ 4-di fl uoronet hoxy-2-ethyl -8-fluoro-3-(4-fluorobenzyl)
qui nol i n-5- yloxy]acetic acid nethyl ester (050 g),
et Aaixole of POetind-3-fludre 8L aupdbaizyir Bsko(1] difd)oquindif-s\mat er

(8 ﬁ@x%l]a@ﬂgaéld mhwg;@(gg &XN% ,ﬁé?hyﬂgxgnaa e @tdo{aese&n at

room tenperature
ar BEETIREF B argasei asppoatisraicaast: & ot dEsEs
hy df0G6 fidr é1days. Hisi mixtaredvat Hilsted gt water sphi agteclea witreotbyl ametaed

A tfhe%lhbﬁhed%&@éc%tv?ere J g ov&%h%%t@ﬁdﬁﬁ&%ﬁe%én@ovgé ied .

renoved under

o e LS. o P S R0 Y beba SETRRG B o
pr esiian elioléing wither rsistuslebeyeloiRBatdRN Cethg iapgate (i tydivleme) to

OV edfifod@tddopberis Afsogcet onitrile in water, followed by
washing wth diethyl ether gave title conpound as a -

vvhlte solid, 0.090 g. 1H NWV\R (DVMSO-d6): 8 1.16 (t, J =
167, SHIMR GALL): 180 (t(kys 7.5 Hzs 1), 3904, J 2 AP, HzA2HH53.465(5, )
4 Yss5((8,.2HR )80 (s7 2P 6.0616d, S 57, %ﬂ-lz ﬂ~|)76 &7, O%MH) 700710

7. 30 t = Hz, .50
%%*’]75%“5&0%%? ( . I\/S ESI (+ve) (Met hod
) - MIS: ES(+peWiigthod Er?le‘t3§ﬂ\‘|’rfﬁnﬁﬁtie'ﬁ\§n ime 42iim. Exanpl e 51:

[ 3- (2 4- di chl orobenzyl ) - 2-di f| uor onet hoxy- 8- f | uor o- 4-

950 %’%"ﬂé%’“ﬁ’d'pf%?%%é@%@@%%m ol Gherdfafiligons o

Ch Yioylesis adiq on 51 a:
2- (2, 4-di chl orobenzyl ) -N-(2-fl uoro-5-hydroxyphenyl)-3-

. OXQ&)M&MF 4ld)§Iru§ror%etﬂb)?§ltszrt I- chuoro 3-(4-fluorobenz I)qumohn -5-

2 BRI o, SR M BSOS o
2(by waitet (Eomelvad fithikr dydiexide (0850 91 9@ s@récbart r@0n tempridters for 30he
M OhikUies. WS iwlab smtkayeométwéemetﬁw héHERd &Erani¥quRBus
si lﬂygrgch%% acu? Ln%tﬂln a%ug\c@uts phase was extracted with ethyl acetate. The
combined extracts were dried over magnesium sulfate and the solvent removed -
. under reduced pressure. Purification of the residue by preparative reverse-phase
25 HPLC using a gradient over 30 minutes of acetonitrile in water, followed by washing
with diethyl ether gave title compound as a white solid, 0.090 g.

'H NMR (DMSO0-d6): § 1.16 (t, J = 7.3 Hz, 3H), 2.80 (q, 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=8.8,10.1 Hz, 1H).

MS: ESI (+ve) (Method A): 424 (M+H)", Retention time 11.5 min.

Example 51: [3-(2,4-dichlorobenzyl)-2-difluoromethoxy-8-fluoro-4-

methylquinolin-5-yloxylacetic acid
35
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m xture of ethyl acetate and pentane (1:19 to 1:1 by
volune) to afford title conpound, 10 0.67 g.
wee@pas@ts on 51 b: PCT/GB2006/003644

3- (2, 4-di chl orobenzyl ) - 8-f1l uor o- 5- hydr oxy- 4- net hyl -

H qui nolin-2- one 15 The title conpound was prepared

by t he net hod of Preparafion 34c using 2-(2, 4- 4

di chl orobenzyl ) -N-(2-fl Ny

uor o- 5- hydr oxyphenyl ) - 3 obu y\gm ide. Ms: ESI (+ve)

(Method B): 352 ( M+H) +, Pehthon tine 3.6 mn. 20

Preparation 51 c: cl o

[ 3-(2, 4-di chl orobenzyl )| 8- flu 4- et hyl - 2- oxo-1,.2- di

hydr o- qui nol i n- 5-yl og¥Taecet i cid nethyl ester The

title conpound was prepared byct he net hod of ‘

Preparation 34d using 3-(2,4- .

di chl or obenzyl ) -8-fl uor o- 5- hydroxy-4 net hyl -1

H- duenaettipm512: @e-dichRraysnzyiESH2-{luoged-hydixyiheay )8y : 424

( Midsbutyrdi@deent ion time 3.9 min. Preparation 51d: ‘

3 (2, 4 di chl or obenzyl ) - 2- di fl uor onet hoxy-8-fl uoro-4-m -

et h%l qui nol i n- 5-vyl oxy acetic acid methyl ester 30 105
0BtrIees & aBdigtorohema D ey eRygaacid efybestsr {4 @)%%amwer

was-foepisnhedl.0y) vids@ecdted byosicrolaveliragiatiaatat o °G4e@ 20 mnnugs

[ 3- 'I(h%m‘l}(t e was ﬁunfled by column chromatoghapry on smca gel elutlré? with (T
di chl oro enz%ﬁ | uoro- 4- r-o- qu

| ndTe ST b3y eiecane pentarei i Hypy e o eflichie cqpgoun
1q +ve97 o Met hod B): 474 (MtH)+, Retention tine 4.8 mn.
Preparati on 51 e:

(g L N

[SC(nQ 4- di chI or obenzyl ) -2-di fl uoronet hoxy-8-fl uoro-4-m
et hyl qui nol i n-5- yl oxy]acetic acid nethyl ester (0.071
19) , Theditehmmodund H8s prepareceiydhebm@hdul chBrepapation 34ading @3(2,4-

hy dfPitdREnzIRNE-HURR- md.‘lo'i y|>x@a§o®tw4nﬂ&d at room
tenperature for 1 hour. The  'solvent was renoved under
reduced pressure and the pH of the residue adjusted to
4 yS:ERE(+eal (VathadrB):$62 (-4, Rbteriiortime3.80ind. The mi xture
was diluted in ethyl acetate, 15 washed with water and

20S at# p%‘fa?gn @Ig U[§ %’145 dlﬁ‘?oq%b%n}yﬁgl fI(aBrlo | éj&oolrb c?}r@/%ro d;{u‘n%@

Iven was
recﬁﬁd@waﬁt'%é%qm@hyéﬁdert he resi due purified by colum
chromat ography on silica gel, eluting with a mxture

of The title compound was prepared by the method of Preparation 34d using 3-(2,4-

.didhlorobenzyl)-s-fluoro-5-hydroxy-4-methyl-1 H-quinolin-2-one.

25
MS: ESI (+ve) (Method B): 424 (M+H)", Retention time 3.9 min.
Preparation 51d: [3-(2,4-dichlorobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-
5-yloxylacetic acid methyl ester

30
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ethyl acetate and nethanol (1:0 to 1:1 by volune) to
afford title conmpound as a white soli d, 0.040 g. 20

WO BOORNBS7¢DVE0- d6) : 8 2.85 (s, 3H), 4.20 (s, 2HCT/EB3®6/003644
(s, 2H), 6.70 (d, J = 8.4 Hz, 1 H, 6.80 (dd, J =
2.1, 8.4 H, 1 H, 7.25 (t, J = 2.1, 8.4 Hz,
1H) Tha.tid@¢dmpdertd. wihbiprepardd by)the metbid@ dof Breparation B4d udiig, [3-f2,44) |
7.8 P 17, H). v NB. g AEME ) :
460@;%;;@ Bkt Py PR IQRE G
( MEPHBACES" 460 (MrH)+, Retention tine 4.4 nin. '
‘Exanpl e 52: :

2- g f = B F ReRnddfitihb Y@mabenzyl ) - 4- met hy
%qug%oélsiwﬁj}@?ﬁ %@%ﬁ] i ’g%f%ﬁt{"ﬁ}'%aaﬂq'b N/ FCO OOH
30 F. 106 WD 2007/ 036743 PCT/ GB2006/ 003644
Pr efrapaaation AlebBg2,4-Bickidrobdneyt)- ditaroyiethod-Safuotor-rod ot quimioln-

aci glyisxyl-Bdtk 2yt yl ester The title conpound was
prepared by the nethod of Preparation 34a using 1-

br omonet hyl .- 4-f | uor obenzene and 3-oxot hi obutyric acid
1&- t/éﬁqlutib'mPf;iil!-(%di@torobsnﬂwwm@mﬂﬁtﬂU%O-i-.mtblylelsimoli&lsl) ,
él S@ox@ﬁceti@b‘@id m%hﬁ-@stérlm.oﬂ@,,megwaﬁg ((OtmI?),JanES.?S-MFaq‘déousl H) ,
> ciotgbhetuls il s bERRkh I B 1 o
ut YIRS repev d‘tfirQqU@ech&??ﬁléﬁl Al tb@a@" Hiegasidig apiystetie
et higcthodddRorepigraaitii aostic 3dit. Ths mb@urawaailited id ethyl acetate,
1§ | !'We[sﬂmm%age@% s%fu(ﬁ’édfa!qb'é?)\lgg’gb%mﬁyéhpofio")é'sgg%nwng thdycﬁlérc
. acid S-tert- ut1y ester. reparation 52c: = .
8- f PP syifater The SPIRREESPYOVEY HRAGF IGRYred PIREUFRANd jhe
H- cresiduel purified bperdunhhbimatogiapyenciicagel eidtingardth pmepae eid by
t hegiipphdant M mRhaRRA (185 th 97 by ¢8urkks) td Wortitidhconfpburtd as a white
or 8523%1@6&36 N-(2-fl wuoro-5-hyd roxyphenyl) - 3-oxobutyram
[ Lo ) :
20 , A
H VNMR (DMSO-d6): § 2.85 (s, 3H), 4.20 (s, 2H), 4.35 (s, 2H), 6.70 (d, J = 8.4 Hz,
1H), 6.80 (dd, J = 2.1, 8.4 Hz, 1H), 7.25 (t, J = 2.1, 8.4 Hz, 1H), 7.40 (t, J = 9.4 Hz,
1H), 7.65 (d, J = 2.1 Hz, 1H), 7.80 (1, J = 72 Hz, 1H).
MS: ESI (+ve) (Method A): 460 (M+H)", Retention time 13.4 min.
© 25  MS: ESI (+ve) (Method B): 460 (M+H)*, Retention time 4.4 min.

‘ Example 52: [2-difluoromethoxy-8-f|uoro-3-(4-fludrobenzyl)-4-methquuinolin-5-
yloxylacetic acid

30
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M5: ESI (+ve) (Method B): 302 (MtH)+, Retention tine
3.1 min. 20 Preparation 52d:
wQ eof7losxond- 3- (4-f 1 uor obenzyl ) - 4- met hyl - 2- oxo- 1PCF/AdBRYE003644
oqui nol i n-5- yloxyl]acetic acid nethyl ester The title
conmpound was prepared by the nethod of Preparation 34d
usi RGp&atfoh Bey: 0 Bliuoradbnzyl)-3-oxothiobutyric acid S-teﬂ-butyl ester
(4-fl uorobenzyl )-5- hydr oxy- 4- et hyl - : ‘
H qui nol i n-2-one. 'H NVR ( DMSO- d6) : 82 5 (s
3 76he(tgle cqympund;wqg@re(pgredg emgthgbof@gepa@pﬁn 346“%"39 1( dd J
4 biomorBettyl-ktordoehene @ndEBoxptob@yic acid S2Q+RUBEstérm 3 H)

},1 60 (s, 1 H) I\/B: ESI (+ve) (I\/bt hod B) 374 (|\/H—|)+
Retention ti g aration
[2-di WB&‘F%@H&WS 8”% PER 3"@ ? Ly %‘é)r%‘éﬁ%z’ﬁﬁ 2 Agk hy
| que.ad(m, aHL7.1¢(noep].acetic acid nethyl ester A mxture
of

[ 8-f uorobenzy x0- 1 di hydr
o RBTTD B3 & (SR B e %hvﬁ@%wﬁnvﬁéfogpbu(vm@
1), NN-di net hyl formam de (6.0 nlL), potassium :
car bﬁlﬂﬁ&@o duntvad bred E\@d BrRE h@th&?éf‘ﬂ’reparatlon 34b usmga amlno -4

o7 RBPhY %é%g%%e 7 oitionlyan g BeeRE s ays.
The m xture was diluted with water, extracted with

et hplepagih 826 8-Alfbo-8- I(kemmmzm)eslhmy AedethyMRsqA>INE-bid
ter and then dried over nmagnesi um sul %’ate The

Sol vent was renoved under reduced pressure and

pur 714 tdaeqmpqusivas Reerpried Pifiempipod ¢ FrapamtiaRrtensinidytaphy -

on #uoldbergzylg®i(2-flueta-hyaepxydherdyl)3-oxobtykehede0f et hyl acetate
and 5 cycl ohexane (1 6 by volune) fol l owed by washi ng
with dl% 4g,él et her conpound as a white

sol Mg E (Ysthod B); ('t’ﬁﬂia%)e”"c@ tigegd Mg - 34 3.80
ZQS 3H), 4.20 (s, 2H), 4.70 (s, 2H), 6.60 (dd, J =
0Pre§argtloh|§2d ib-filibro-364- Q&B'rc?be I)Qmeﬂ’@f’b @xo71 2ldh uu?d#)--s
Vi g(&%we’u? a(ild '8?{9% g%ér Q}% dhrgg ’
[2 dlfluoronethoxy 8-fluoro-3-(4-fluorobenzyl)-4- nethy
| quTteQitié confpouryil X plepared biCth@@btodlds PApaRaidn 8L usiyg 8-fluoro-3-

]Equ{jt fL{)rH%né)}%tﬁ}Q%y Agmratlh qﬁ%ufﬁgkﬁ JnEUOF Obenzyl ) 4- et hy,

acet Cc acl ester (0.20 g),
tetrahydrofuran (4.0 nlL), nethanol (4 0O nm), water
(3. B My (DrsD-did):tota.asrs, I3ty BoR (gl 8H) DoDERHY,)4.90aS, 251}, 6166 €,
at jo@ LRy, eqdfi Xt ure was
par‘til t P]odﬂ? ,[,)a Hé&n EQL}?QQMQ‘{U{?%@% 88-% M agueous

MS: ESI (+ve) ( Method B) 374 (M+H)*, Retention time 3.5 min.
30
Preparation 52e: [2-difluoromethoxy-8-fluoro-3-(4-fluorobenzyl)-4-methylquinolin-5-

ylbxy]acetic acid methyl ester
A mixture of [8-fluoro-3-(4-fluorobenzyl)-4-methyl-2-oxo-1,2-dihydroquinolin-5-

35  vyloxylacetic acid methyl ester (0.48 g), N,N-dimethylformamide (6.0 mL), potassium
carbonate (0.72 g) and acetic acid chlorodifluoromethyl esier (1.7 mL) was stirred at
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hydrochl oric acid. The aqueous phase was extracted

with ethyl acetate and the 20 conbi ned organi ¢ phases
woweeg/osk7ued over sodium sul fate and the sol veneCT/eBoooeio3644

under reduced pressure. Purification of the residue by

preparative reverse-phase HPLC using a gradient over

30 70 WbresHay. TRERKQRY vas idliuged with Wale £ Ext&@t\ég wFtH éM:facetate and
¢ g@%:’%negéxt%cy\é\g}at rﬁed %vgd];yger fg%éerc gnedﬂiﬁr magnc%?blm sulfat%

6 gfhesabient wasemoypd ugdey redpged pres$iye arpl poefication of tbcmesml% by
7. Ngéblt(nm] chibmbdograghy®h sfita gel] emting2vithia mixturédr. etlyRicetalang +Vv e)
iy if"igze Y “lvé%}? %Mé{"“"z?&@?‘%% Wity tding offlee M
mn

[3-(2, 4 dlfluorobenzyl) 4-di f | uor onet hoxy- 2- et hyl - 8-f|

I 4 '
por] U BIECh a2 @ 1 3G e SR TS A o RORAN:
53a4 0 r@ﬂ(*tz @780 i ?Hbﬁﬁ%m’ Phla & 80 rd 110 HZ AER7i8 (U =
1anhyah4, di). (8.0 m -) was added dropw se over a period

“of 10 mnutes to a mxture of
5-ni trophenyl am ne and acetic acid
 CooPrastoR s bRt o e 4 T oRhe B G TR e
- at Yedlacsticécd 30 mi nutes and cooled to 40 C. The
m xture was poured into cold water (800 m-) and the

1 R B BB Rite S bt B "
-dr i Yekvieeptiq acigyngtayl esten (2@ Pntgisaheroftran &0 mighmethanglfd.0 mL),
sol waler (80 ALGand ltHiuNVRab I0026)) wabstitred Bt rom tefipbrature 16510
" ( ddmmitea Tﬁegr%%tuhz%a:é fgﬁl |ont1§%$_%\%eeﬁ 89\9 getgé ir(cg‘%jgl aéuws
hyf@crﬂglc @gld The pﬂueoq_ssohp?% Ieétch@ﬂ withogghyl acetate and the
2¢N- ( Gomaimehogahid phases opheanyd dacadiami sdieatetandithet solvent efmoved

g—/ ];lljrk!@rg eru@ed'BéésrsG}QwﬁWaﬁén d?%e(’%ndge&) re ﬁelgk%?béﬂé%ohé& Wt
wer ey aﬁ?ﬂ&oaﬁ,ﬁ%ﬁg%&érogﬁc%%@t%? RS0 30 We SRR a1

at nasspitite eolidf0. ¥yadr ogen. The mixture was filtered

t hrough hyfl o, washing 20 W|th et hanol and the

ol 65 ff ! dt
280 bl R, A 0 P A58 A Sl R B G by®
2. 0z (16), 7.%4-20 40, 98), 750 (M Hf), 7@5251=(TﬁHZ_L1IHJ} 6. 85 (dd, J
= -8u&, ESL Gv8 (Method A): 410 (M+H)*, Retention time 12.2 min.
MS: ESI (+ve) (Me‘;hod B): 410 (M+H)*, Retention time 3.9 min.

30 Example 53: [3-(2,4-difluorobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-
5-yloxylacetic acid - : ‘
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Hz, 1 H, 7.15 (dd, J = 2.6, 6.7 Hz, 1 H, 9.90 (s, 1
H). 25 Preparation 53c: 3-am no-4-fluorophenol A
wa@odoansems of sodiumnitrite (17.3 g) in water PEDGBR60)/003644
was added dropwise to a mxture of
N- (5-am no- 2-f 1 uor ophenyl )acetam de (36.7 g), sulfuric
acid (50 m-) and 30 ter (70 m-) at 0-10 T. The .
m xture was stirred at p G ninutes and then
a solution of urea (2. 5 (20 M -) was added
and the resulting m xt M regd at 0-10 C for a
further 20 m nutes. Theom &t{uFe was added dropw se
over a 109 WO 2007/0(’3%5743 FCT/ GB2006/ 003644 peri od
75 mnutes to a stir oisol uti on of copper sulfate
pent ahydrate (131 g) in water (110 nL) at 130 C and
the resulting m xture heated at 130 C for 2.5 hours.
ThePreparaion P37 (e fivoru$-aitionhanviscetagidepat h and t he pH of
the solution adjusted to 14 by the -addition of 30 %

T
3 uts%yiarﬁgﬁ ﬁ@o‘ﬂ*‘ﬁ wr%é ?tﬂﬁd a%mﬁé QBra pelﬂﬁd 5?16%“%&#@33

of Thure ¢ {"F’é‘l ehn e%”ﬂ“ﬁ“? 9 W afﬂ'é agd FOMLHH refyx. he
c onieeviiing aixé e Wascheoiet kiovefiug faa 80 dinataglarehcboletto @ °GriThd

et hyhuRGRk %Lﬁed ift0 8ol§ QAR @&f’m L)%m fh@gsﬁtlﬁﬁ%rr&lp%té ESeQUET

oo pebedih COM sy e o B R 25 e ioonn
1@o|wm@gorrmogwd a8@ ligbIWRSEIONET.d6) : 8 4. 95 (br s, 2H)
5.8 (m ,l H, 6.15 (dd, J = 2.9, 78Hz 6.70

e o b obsOpaek 2168 ol 25 1oy 290 ?sﬁ&xvﬁaﬁw B Gy
et gP, A% D Ho 78, B0 =29 6.8r.0PhaRED ((BNO g) vas

added to a stirred suspension of sodiumhydride (60 %
n mde (30 nL) at O

15 h‘lfearar%gg(%%r g)(svv%@n&\lz %Ogepggiygwe{a%%?enper ature for 15
mnutes and then cooled to O C and this m xture. was

t r esmnextirendf eHiuds-6ntragrehylaniac@o giptigilmestvars o8 addivgdd
TheghRa . fol 5‘9:10"@’[%%& r(Q) M@%verevﬁ{r&eaq roofd t%n%@é&rﬁ%pf ﬁ&ltr#

and t hen stlrre ﬁ sl_ erature ours

20 %] AR ORRLS e xﬁ'%ga“ Vil ARH'S YRsditered Bty Wﬁ?m
2@ h| wihiethend and ibg¢ nfveainemevet et rducedpressustihgifordtitiet at e.
Thecof@bint Be8 weetsbRE 1.9 gwer e washed with saturated
aqueous sodi um chloride solution and dried over
-magnesi um sul fate. The solvent was renoved under .

r ed IR BMSOI6): S 208 ds: gk #95 (sa?H) e, 1Hhed. 8@t dued. 1y0.9
col wenm), Z1Y @amt-0os, 8He, M), ®od sam).0el , eluting with a

xture of toluene di chl or omet hane and 25 et hyl

acetate (2:1:0 to 0:1:0 to 0:20:1 by volunme) gave
ti tﬁ’f@Paﬁa(yﬁqﬁﬁgrmamIQo ﬂf-ﬂlg)rophenol

A solution of sodium nitrite (17.3 g) in water (40 mL) was added dropwise to a
mixture 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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1H NVR (DVBO-d6): 8 3.

70 (s, 3H), 4.65 (s, 2H), 5.15
(br s, 2H), 6.00 (dt, J
1
)

S
=3.1, 88 Hz, 1 H), 6.30
W@ da;7/036743 3.1, 7.6 Hz, Hy, 6.85 (dd, J = 8. 8PCLEGB2006/003644
Hz, 1 H. M. ESI (+ve (Method B): 200 ( M+H) +,

Retention time 2.5 mn. 30 Preparation 53e:
2- (p%nd&?@lnflﬂld%%rt@Q §fieY sdiatidn 6PCcOpRAE AR @ntﬁﬁhr@te 113y In water

t t

h Elorth B RBo0 3 lls Gy BB AL R 30“21 %Ei,g né 9)
t r SR Wik eaeled imandea et a9t the @t the selution adigsterdo ity tahd
3- QXGR@I 301 AGuatib Sbdiudthyarexidtydolues Bie rhiRu ve filisTdue

5m éﬁrgtﬁ@ h%sw%{nggvﬂh Svg{grr ?’QJBI-FO? m@%ﬁrg‘tte Wag aéf(}l f%{j b§ 9\8 %&iﬁ%es

- b rob FRPRRLrRIGH hyslroghigiiq acidand @grﬁg%qq\@th(eg]ybacgl}ate, The combined
t etexmdvysivens diea Bver Ihonediin 20 03 6843 véNTENGRRI0064r 0QBEst4

(1o WoAdietl @Bl kil 3 1 XLUre sti rred at

oom t enperature 72, hours e mxture was

dlluted with water (10 nlL) and the tetrahydrofuran

10 erfel\WMR (DNSOeds): Seda e d, bt s, €H), 8 he(ddelsi 219 & 8kkrs 1H),
paré-}ota@ge@ﬁﬁy\ﬁquthlgy[brgqﬁs ate and dilute aqueous
armmoni um chl 6ri'de 'sol’'ut1 on ‘and t he aqueous phase
extracted with 5 diethyl ether. The conbined organic
ph&sesmralier $8dd@Biamihoenepropegnescaimasd nbyiestand  t he

sol vent renoved under reduced pressure The residue

7 S okt G Bon e P i et B
et Hge %an:@lt @Q940) (AN, Mmtfeylf@mmmae {39 ) 2%).°C. By mgrramey to
af fy@iifled th Fdof tEMFERAUB tbr ASminGied @idrtr{easssowu tb 0 °@ arf tBis mburé H

M%va@%% %@br agétlg %merﬂg est T%eo e uItun&g@rg\ﬂgso ( m

( mwaimq:q)to ropmdgn;(e‘;ﬁturg Pﬂd then sgmeck hlsémpera?urg tyr e h?urQ pflsle
2(Pr epigtoratwae tiluledfwith dilute aqueous ammonium chloride solution and extracted

[3 itk effiyidicdthid %@ Q&ﬂ&a(éd)ext?acewé waénédmrsgméfe@é&elmé di h

roqui hol | n-5 acetic a
1 530AE Cprep 39 e 980 DU PORREND 2Y¥Re B3 VR PG ot hy!
estremov@@ uiglegieduced p2sstire ahid plrificatiohefteyrbsidug-bp kawemt anoi ¢
aci c‘ﬂroﬂﬁfoﬁ Mbhy%‘ﬁtsﬁiéa 4 efifingMith aWtM@BfQ&ﬁgh@ rdldhlo&f?fde%aﬁe?an%

| ZﬂL)elﬂypac.?tﬁ qu?g?otg}gtorg'godl\l@ v?lunag \ge t%% ﬁon:i)’ d Eghdlzhe

m Xture was
pH adjusted to 4 by the addition of sodi um acet at e.

TheHNRAADMSTLHG): B30I BHAL.65 &pEH) BS (Bt 2ieh, §iyo (dt, J = 3.1, 8.8

cortBo it el 5 Eh A P eI S o BB AL VS T
(VTS5 2y (oo A% st FEARIPB AT PAETTS. 2,
30

Preparation 53e: 2-(2,4-difluorobenzyl)-3-oxopentanoic acid rhethyl ester

A suspension of potassium tert-butoxide (3.2 g) in anhydrous tetrahydrofuran (40 mL)

at 0 °C was treated with a mixture of tert-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-difluorobenzene (6.0 g) in tetrahydrofuran
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25 Preparation 53g:

[3-(2, 4-difluorobenzyl)-4-difluoronethoxy-2-ethyl-8-fl
waiereqsimdl i n-5- yl oxy]acetic acid nethyl estePCT82006/003644

title conpound was prepared by the nethod of

Preparation 34e using [3-(2,4- 30

di flhai@ L)cme aaddd)an&h@mmhrg&mitbru eiir@d 4t 104 tehpérafiitdWidizoqui N
?H@%&% OX%L]r% \(l:vg%cljllﬂeg Wi jh waq%t(ﬁyr%l_\? aﬁ%t&(ﬁ: [etrﬁhyﬂgm(an renjoved

7. 4ingigr redpegd pre3sars, The reS@H) was p4rt|{c_m1eq getwgs,q)ethygacgtgte(agd '
2H)diluté a@.ﬁolﬁs@mnﬂonfd)n chRridsolutian ahd tk aqueo(dphasitextrdoted with 7,

9 sy ey e cotinfffind g ord v oy ol dfs +

( Néhw&eeyemws%uqdwmuped RetsWit Theresidupwaspusfieg by colunn 1
WO cRkdthafogRpmAd sRETdcHBRIMMYGYID A 3fhdute offslegar didhioeomeddhe and
! 3-&@: etk vgﬁ@@faz&q 25y dblh % AERE GGl 1 - 8-11

acetic acid 5 A S0 ution of
[ 3- C(J@Uflﬁsai"wé@robenzyn 4- d|f| uor omet hoxy- 2- et hyl - 8- £l |
1uor oqui nol i n-5- yl oxy]acetic acid nethyl ester (0.54 -

g) 1HWF{"(?>M§O de?% orgé( —%tﬂ%fali)lz&é‘éa()n @ﬂ%o’é(ﬂ M), 3.30

UeOUS
O o0 5 Bt D o a0 B2 790 B2 S0k of

the solution was adjusted to 5 by the addition of
gl a\%ﬁlfat.a&@éf I[:52(za@alﬂmroeagylﬁilanﬁ@lﬂu&m ok ETRMRGUOHIRGIN-5-

ure. [he residue was diluted wth water
lglo yﬁ"ﬁﬁa‘teﬁ%acdfw‘f%v' 8" ected by filtration, washed with
water and dried to afford title conpound as a cream: -

sol A fixtuf® d9 BPanPno-4- MloWﬁ’erb@@@rc@@m methyilest@r (0t5, o)b-@44. 4

n SdH% Fpobenﬂ_b (? ox%Ségﬁa‘%glc ggd ethﬁ )zzfr'_% 84 @5 g‘spljogltl)a%d @ 5 ,
8. 5nL|.)|21nd q_o>1q51e (19 r@.swe(xs,ﬁeatg 91)1 30 °% faist 7(I't§pHrs Thfgm)gurewgs @Iutﬁ&
2(10 vidth ter dndthe pH adistelitq 4 B tre abibitibizof sddild) aceldis:. THeSEsu(tiny e)

{ VE:
Cigatato i S P F0, 8 e
m rf° mﬂﬁ acrigamy solid, 0.84 g.
[ 3- (2, 4-dichl orobenzyl)-4-difl uoromet hoxy- 2-et hyl -8-fl
uor as] snNQld) vietRoc) %08 (18t Retedich dme82F N~ G O 0 F C

25
Preparation 53g: [3-(2,4-difluorobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroguinolin-5-
yloxylacetic 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-oxo-1,4-dihydroguinolin-5-yloxylacetic acid methyl
ester.

'H NMR (DMS0-d6): 8 1.20 (1, J = 7.4 Hz, 3H), 2.85 (g, 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, d = 3.7, 9.0 Hz, 1H),
35 7.20(t,Jd =75 Hz, 1H), 7.25 (m, 1H), 7.55 (dd, J = 8.9, 10.1 Hz, 1H). '

MS: ESI (+ve) (Method B): 456 (M+H)*, Retention time 4.3 min.
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O OH F Preparation 54a:
2- (2, 4-di chl or obenzyl ) - 3- oxopent anoi ¢ aci d net hyl
W@310/032%3 A suspensi on of potassiumtert-but oxPAEGB3004/003644
g) in anhydrous tetrahydrofuran (180 m-) at 0 C was
treated with a mxture of tert-butanol (0.4 m-) and
"~ 3-oxopentanoic acid nethyl ester (9.8 g). After

ti ' t

ot SRR O RS Sl O S i e
tetWOéVﬂ?‘iﬁ"‘b?QHan (20 m-) was added and the resultl ng
m xture warnmed to roomtenperature and then stirred at

§ hi ﬁso%goﬁ &ﬁ&w& il %gg) Mﬂvo%emwz wuﬁoms -

tracte
o ofoHseel g Hehg s G k) %ﬁ%@ﬂw
anchgsedus Iitailmdiym‘mﬁimons(mﬁl muywaststiead atl momddnuderatune an2l

th r I t
112&@ mgm%g% sORRR %5 éung%g EJ £ aﬁhe ﬂaﬁ?iﬁgrg\ag ac¥fRScid

o I 01 BV BT U BT T FEEP SRR P e
1€ hrapdttecglidaqotiacted iy Slirdtion,avagied witievater ang dugotth afforantitiet ur e

of &%PB@G%s&BQaH's@H' @dsggget hane (1:0 to 1:1 by vol une)
to afford title conpound as a white solid, 7.0 g. 5 1H

NVR (CDCI3): b 1.00 (t, j = 6.9 Hz, 3H), 2.40 (m 1
H) , 1HZN'\Gﬂ)(Dﬁ\l’ﬁio d6):H)1.2 8 J 25 4(hin 3tPH).85 (a3) 704 He, 2HB KRS (B 25
(t ,45b(5' oF),.90%.85 I'ﬁH) 67953(51 J= 28 g5z, 2}'11)725(n35H)( 45 dd,
{?B ggﬂa’ﬂ@%l'%rb ZSQF P -fluoro-4-oxo-1,4-dih

ydrM%flﬁSh(jW)rﬁMStho%)o‘%?](Mﬁ@f Béte@t@hﬁmﬁéﬁhwn ester 10 A
m XWstEs| @le)(Retasd 5;)04441mw4t)ne@ht©n@my}aaeml c acid nethyl

. ‘eSt éé{annqét%hsﬁf[s% 4-d?ch§oiob§nz§§‘ 4CcW| -2)etﬁy‘| 9’&99.%5@?}5\9%

oric acid
%% i) was heat ed at 120 C for 17 hours..
20I'he mxture vvas cooled to., . roomtenperature,

diluted with ethyl acet,ate and this m xture washed
wth water, 15 saturat ed aguebus. sogi um hydr ogen

- carbonate sol ution ang queous sodi um
chl oride solution and j over nagnesi um
sul fate. The solvent was ,o r,enD ed under reduced
pressure to afford tifle co\lﬁ)ound as a brown oil,
1.79. WMS: ESI (+ve)o%@t hod B): 438 (MH) +, Ret ent i on
time 3.6 mn. 20 Preparation 54c:
[ 3- (2, 4-di chl or obenzyl") - 4- dlfluoronethoxy 2-ethyl-8-fl
uorRyeparation $4a: &42.4rtlichioydbanay-B-oxepentenaineacidynethykaster

25 A suspension of potassium teri-butoxide (8.4 g) in anhydrous tetrahydrofuran (180
mL) at 0 °C was treated with a mixture of tert-butanol (0.4 mL) and 3-oxopentanoic
acid methyl ester (9.8 g). After stirring at room temperature for 30 minutes a solution
of 2,4-dichloro-1-chloromethylbenzene (14.7 g) in tetrahydrofuran (20 mL) was added
and the resulting mixture warmed to room temperature and then stirred at this

30 iemperature for 6 days. The mixture was diluted With water (200 mL), extracted with
ethyl acetate and the combined exiracts washed with water and saturated aqueous
sodium chloride solution and then dried over magnesium sulfate. The solvent was
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The title conpound was prepared by the nethod of
Preparation 34e using [3-(2,4- 25

waoelc@hloas7abenzyl ) - 2- et hyl - 8-f | uor o- 4- oxo- 1, 4- di PGTHGBNEI003644
olin-5-yloxy]acetic acid nethyl ester. 1H NWR
(DMSO-d6): 5 1.20 (t, J = 7.4 Hz, 3H), 2.80 (g, J =
7. 4etnidved dider reduckd pleSsure3dril the résiddb plriied BHolumd. 00 (s,

2 H)chro @Era&@/ QP‘]sﬂ|8a %t' %lugkg'w@ g%urz i&%&é@anﬁéwﬁlg%m&?ar@ 9
2 2(1 Oga i ppvolumepip a fqrd tke ce@ReUNg asa ghit’ soligg)7. Q_QHZ 1 H,
7.70 (d, J = 2.2 Hz, 1 H). Preparation 54d:

4 3tk foel: gﬁ%@ﬁ” #éH?'ﬁaﬁ} Blay G OB LIBK. o A 23—!)”' ’ f‘ ;

uor oqui nol i n-
o3 .5 Lps o 5GBTS (n 2By T Bt
[3-(2, 4- dlchlorobenzyl) 4-di f | uor onet hoxy- 2- et hyl - 8- fL V

Uorﬁé’é&rfﬁ% 5 éé’ b Ggéé(ll)@&e%yi)ca é”w éifu!iB‘?J Ji%%f LAY Wdrch&n&lz 5-

g), 1ano aqueous
sodi"lifﬂ?‘f?y%l? eyl ed#'ut i on (0. 15 m ) was stl rred at

10 oom tenperature for' | hour. The pH of the solution-

WasA Abkukesdr ?ﬁan‘ilﬁb LaldYo haﬁxﬁéieﬂ.ctac%e@fw GleR 7@?) aqeh 3
B %éopanfmceaa'dm"%ﬁ' st 059 R R ou s L

col 4nd diowane (35 L) wes baatediat 1204€ fof i1 2 bavrso indyyixtges|waarpooled to.
ch rr@émteﬁgéramréyd.mrédwth etﬁ@ aceftd and@hisnixidgt Wishdd vigth Riadék, Ur €.

150 f sa fat?cﬁoaéqge%%g %nu% d%@rogen c&/{%gpa% =]o) Lﬂ‘on dand%ata@%d gguefgg u ne)

Nmoglms@r&@)solu@nanﬂ)er(Qned gvermagngsipp sul@pq) The@olygn pes. J s
= Tredhovdd unddHleduckd BfRsquss to 2 title dorbfbufSas 2wn &, 60g.(d, J
= 8.5 Hz, 1H) 685(dd J 3.7, 89Hz 1 H, 7.25
(dd, J J =8.9, 10.2
o WSS e SenCAL: 45 g0 Bprogiog e S 1 1 1y
20Ms: ESI (+ve) (Method A): 474 (M+H)+, Retention tine
13 ﬁeﬂ&e{ﬁon 54195[3%@4 dlﬁﬁ%rol{eﬁiﬁﬁ); o(f%&m@lﬂm@z ettfhiltaidobtihtin-5-
anpl e ;
[3 V%V]i%g? ?ﬁuﬁg?t%‘é%?yl )-2-di fl uor omet hoxy- 8-f| uor o- 4
met hyl qui nol i n-5-yl oxy]acetic acid F NOIF F F-*
The title compound was prepared by the method of Preparation 34e using [3-(2,4-

25  dichlorobenzyl)-2-ethyl-8-fluoro-4-oxo-1,4-dihydroquinolin-5-yloxylacetic acid methyl

ester.

"H NMR (DMSO-d6): 5 1.20 (t, J = 7.4 Hz, 3H), 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 = 3.7, 8.9 Hz, 1H),

30 7.20 (i, J = 75 Hz, 1H), 7.25 (dd, J = 2.2, 8.4 Hz, 1H), 7.55 (dd, J = 8.9, 10.1 Hz, 1H),
770 (d, J = 2.2 Hz, 1H).

Preparation 54d: [3-(2,4-dichlorobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-

yloxylacetic acid
35
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O O 20 F Preparation 55a:

2-(2,4-difl uorobenzyl)-3-oxot hi obutyric acid
w®2a0e108673it y| ester The title conpound was prRQOEGBA06P03644

t he met hod of Preparation 34a using 1 25

brononet hyl - 2, 4- di f | uor obenzene and 3- oxot hi obutyric

aC| @ I%E%F [%t(?h"ii%lorgge%g;r ) 4<M§or0|lﬁ§(h 2Ve?r)yj éh&%@QQOliﬁ)&s 323

t
4 y'nglecaqwapla eBaEg 017 R POl ity BRUROBABAOM 3.
30 aqueolLsoyiing iy diexidk1s6|uidd (R CO7L) 0@ Fitdd RCIncBRDe6lLEIS644
Theodr 7k PHOPRP g&&l@n W?ssadﬂlgt@cﬂ)ﬁrﬁ& tl#éyadﬁl JFEIEH:Q gceh@ﬁmd

Pr e&ar ation 34b usin am no

S G 1S ST A PSS SORBTHIP B GRALE Vg ied A watr
S— tut the Enlid y(blleﬁed @rfiltratidd. Rl @NBOodBH chr@n@tpg}@phy on sitgs) |
Q dilftng @ a mlg(tu%Q)f @l%rorgethang afl méihzﬂwol"('l 0 tola: Ty voﬁlm'ép

& ?@—% n] 15°7.30 (in, 3H), 9.40 (s,
"e u p("é"dafa te 0L 9 4ve) (Method B): 338
(MH—I)+ Ret ention t| me 3 1 mn. Preparation 55c:

103- G#Nl&ﬂdbl&é@faép@ﬁ?@@gﬁ—78¢|f|i oy 275w o i, TR0 i

by N At BEHCOT BP Ep B e et he 3P 325 (BRPLES,
d| Bl«!rl;r‘dﬁe?hiq,(rity JN 8.9, 102Hz 1H), 7.70 (d, J = 2.1 Hz, 1H), 8.00 (t, J = 75
( 2+ 1w 5- hydr oxyphenyl ) - 3- oxobut yram de. i H NWVR

- 6.50 (dd, J =
‘%%&8%%%% 2 aiHh et iy gain o 00 (%
157, MS: gSizeve] Metppip): 41H(Mir5) (%etenlofH)me aming (s, 1 H) VB
ESI (+ve) (l\/bthod B): 320 (M+tH)+, Retention tinme 3.2
Egﬁﬁl@@é‘ f[? é@&}kéo'igben V)2 difluoromethioxy.8-fluoro-4-

uor o uor o- 4- net hyl - 2- oxo- 1, 2-di
‘}hyHleHH[ﬂ“H’Sf'?ﬁy'%y?F%%éff'ﬁcet| ¢ acid methyl ester 20 The
title conpound was prepared by the nethod of.
Preparati on 34d using 3-¢2, 4-
di f 1 uorobenzyl ) -8-fl uor gk 5-tydooxy- 4- nethyl
H qui nol i n-2-one. 'H N¥R : %)' 8260(3 3H),
3.70 (s, 3H), 4.00 (s, ‘ d (s,'2H), 6.65 (dd,
25J =4.0, 9.1 Hz, 1 dé, J = 2.5, 8.5 Hz, 1
H, 700 (m 1H, 7.2 7.30 (m 1 H,
11.65 (br s, 1 H. My ) (Method B): 392
2O(l\/H-I—|)+, Retention tine 3.5 mnf

Preparation 55a: 2-(2,4-diftuorobenzyl)-3-oxothiobutyric acid S-fert-butyl ester

The title compound was prepared by the method of Prepafation 34a using 1-
25  bromomethyl-2,4-difluorobenzene and 3-oxothiobutyric acid S-tert-butyi ester

MS: ESI (-ve) (Method B): 323 (M-H), Retention time 4.2 min.
Preparation 55b: 2-(2,4-difluorobenzyl)-N-(2-fluoro-5-hydroxyphenyl)-3-

30  oxobutyramide
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Preparati on 55e:

[3-(2, 4-difluorobenzyl)-2-difluoronethoxy-8-fluoro-4-m
weedylogarenol i n- 30 5-yl oxy]acetic acid nmethyl PCT/€B200©03644

title conpound was prepared by the nethod of

Preparation 34e using [3-(2, 4-

di f-&hwa@e%ﬁg Lva§?ze oI éﬁe ,naﬁaase pégé%zﬁfan %Aé%u %'aya%mw

I C acC

206*??@@@'?‘213 @mw@m@é%&w"%bmywdﬁjﬂwtﬂGj‘tef 6
2.60 (s, 3H), 3.70 (s, 3H), 4.00 (s, 2H), 4.90 (s,

2 H)‘H n@nF@éwKs@BUde) 3 2‘20‘7} %HPZQO ik 2!;51 E@(dfd IBa, (erf Hz, 4H)76 50,

5( m (m11hl)|)7 00y(ip, &), (-45-7.30 fay H)v%“o sl H) (A pls 1nkxet hod B):
442n%: EsH) ve) (WRethaeiR)i 338 (WHHYE Rétedtiontime 3.1 mirPr epar at i on
55f

di f I uor obenz or onet hoxy- 8-f| uor o- 4-m
o TP oGO ke S B 2
[3 qn2, 4-di f I uor obenzyl) - 2-di f | uoronet hoxy- 8- f1 uor o-4-m
1@t hyl qui nolin-5- 10 yl oxy] acetic acid methyl ester
( 0. 84 i@ comPBind aae prepakel 1lihe matmddek Pr(eBar&aoﬁbck) usﬁlgd &40 M

st |°ﬁf@§%b&? Q)IH YA %gﬁypﬁ&i 5'0 d%u&%m”ﬁe

mte ature our The pH of the
m xture was adJ usted to 5 hy the addi ti on of gl aci al
ac EHINMFRDMSO-dBR G 2ta5¢s, SH), w60 (s, 2H)NOS0Ad, Urdet, 89wu&em.95

197 (%SH-geWo e 1S HQ‘{‘E??@%H?%%I% 13'103(@5@ and the

sol t h ‘wat er and-

PRSIV AN (“'i’d*)cé‘ﬁiﬁ@lﬁ?ﬁamaéza“%| te solid
0.030 .g. 1H NMR (DMBO-d6): 6 2.90 (s, 3H), 4.15 (s,

ZH) Preﬁhrégign 5 | 32%& dlfl@)r%nz@l @Qlu&rﬁ)h rr%h%’-z ox(z 125 t(yHﬂongdT‘“

1 Yl et'Eg‘i'd'(‘?t-tb fSt?rth hod A): 428 (I\/H-|—|)+ Ret ent i on
20ime 12.3 min. 20 Ms: ESI (+ve) (Method B): 428

f 3|VH"TDe'fItIe dgﬁfp&ﬂﬁlv@l@ plepdPBd . thk MdtRod dER@PAARN 56dhusmg 3- 8(2 ?I
n oL omet hoxy - uor
: 4°-('"“°r°F‘?1”9Y' RiRe éuj'??’dg"%l é%/r%lz;%'e bl 2E"e NOF F O
H NMR (DMSO-d6): 5 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 (dt, J = 2.5, 8.5 Hz, 1H), 7.00 (m, 1H), 7.20 (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-difluorobenzyl)-2-difluoromethoxy-8-fluoro-4-methyiquinolin-
30 5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 34e using [3-(2,4-
difluorobenzyl)-8-fluoro-4-methyi-2-oxo-1,2-dihydroguinolin-5-yloxylacetic acid methyl
ester.
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O OH 25 C1 Preparation 56a:

2-(4-chl oro-2-fl uorobenzyl) - 3- oxot hi obutyric acid
w®2a0e108673it yl| ester The title conpound was prRQOHGBA06HP03644

t he nmet hod of Preparation 34a using 1 30

br onmonet hyl - 4- chl or o- 2-f | uor obenzene and

2o RBLORONR S B kot BLG Mt GRMTEapeagh 418 g
(sdmgoﬁzﬁb (695 (GfH) =29 88%)'*2( 4t 3pf (m, 2H>2E’>2?§n 1§H)7 .30
@h, (HHd1.68 (B1d), 14.0 Hz, 1 H), 3.15 (dd, J 6.6,

i i BBy Mo s d Hé’ike*e@ Bl ~ 0.5 04

2 (4 chl oro- 2-f 1l uorobenzyl)-N-(2-fl uoro-5-hydroxypheny
|') PRepamiatnst: j&-@p@iddeordieazy)iZ ditioomapoyrdunmst-meteirainelth- by
th E Preparation 34b u3|ng 3- am no- 4-
fI§3&R%%% and

2- (4-chl oro-2-fl uorobenzyl) - 3- oxot hi obutyric acid

S- therotutidouf §BH2.@-sitflgorobendy)-2-difupiivReth GREHBYro-48nehyRBinlin;5-

103 H)yloxﬁacgﬁb ch&ﬂm este13 (0825 of, Imethéingf (1—6 nﬂ_{ég%ter fo.8hL.) afd 40 M br

S, aql,}eoé éo(dw{n I x s7soH:| (({)Q ?w&sg‘ie t room terpBe;e%ye 5)'6'5
( ddjmurJThﬁ p8l.abthe @l)@lrwas apjupgad todh. ergwe(qgiphtl@ of g_laq;lﬁl aceisacigEsg)
(1 ;\éga th(e betdnodmBed undes reddetlbressune tregvesique viaks difutedl with Water
I

t
3. (aﬂd I% cbl F?%gﬁltrabon wail"sed gltr}\fladeorragc_i%' Igl rffg;? );cltle4 et hy :
1y - Pompﬂﬂﬁﬁ%ﬂwmwsgwd%@xﬂhe title conpound was prepared
- by the nethod of Preparation 34c using 2-(4- 20

chligr Q2 r 3-
ehl Nmaﬁaﬁébg%%g@m@ ’E%é%%ﬁ”*q‘ e 2h)’%@>§)66'i}ﬁf5\41)
(s, 722%01 1H}, 760 (gt = §.9:9.%Hz THE 785 (i) = 72 higy 1H)g 95 7.15 .
( mmst EIBI (B MEBH Af: 2@ M-(HYE BétatioRjme B36miM-H) +,
et 2 56d:
20Q A o o 8 e e B RE AL . T - - oo 1
2 dlhydrqu|noI|n 5-yl oxy] acetic acid nethyl ester
Th eExanple §6:d8-tchiord-2viliorqberegyhi2etifluoyometieoxpBtiivote-bf
Pr Qﬁ@ﬁﬁ%dn&ﬂhn%%x\}ﬁbétﬂ: agid( 4- 30

~chl or fl uorobenzyl)-8-fl uoro-5- hydroxy 4- nethyl
H- qui nol i n- 2- one.

25

Preparation 56a: 2-(4-chloro-2-fluorobenzyl)-3-oxothiobutyric acid S-tert-butyl ester

The title compound was prepared by the method of Preparation 34a using 1-
30  bromomethyl-4-chloro-2-flucrobenzene and 3-oxothiobutyric acid S-tert-butyl ester.

116



M5: ESI (+ve) (Method B): 408 (M+H)+, Retention tinme
3.7 min. Preparation 56e:
WO 3000433 or o- 2- f | uor obenzyl ) - 2- di f | uor onet hoxREBGBRW6H003644
0-4- 35 net hyl qui nol i n-5-yl oxy] acetic acid nethyl
ester 117 WO 2007/ 036743 PCT/ GB2006/ 003644 The title

usﬂﬁgﬁl[‘lgo%@‘? PLEREI, 1% B'% B8 QOsh) o 2oL SR 36 Ay 34e

cl 80142 Hfi, tid), 3% (udyd 5 6.8-1£.0 bigr \6D.A.65d8, i), 390 (ol 16.9-8f hy
dr qgumyo;ldoqr@ (MI gmy] acetic acid nethyl ester. 5.1H NWR
(CDC 3): 9 (s, 3H), 3.80 (s, 3H), 4.20 (s, 2H),
4.70 (s, ZFD "6.60 (dd, J = 3.9, 8. 8Hz;
51 |-|)9re@atgt1_):(nt56g gg4 ngro zjlpgrol@ng(l_)(l\lj@ fIgQrg 5i1ydrg(y8henyl) -3- ’
Hz oddtityami@(dd, J= 2.1, 9.7 Hz, 1 H), 7.25 (m 1'H),
7.80 (t, J =73 H, 1 H. M ESI (+ve) "(Met hod B):
458 (MrH) +, Retention time 4.6 min. 10 Preparation
56{The title compound was prepared by the method of Preparation 34b using 3-amino-4-
[ 3ﬂﬁ(#ophbﬂ\cﬂ)érQi-2(4fchlum¥2€fbﬁmtmj\h}))—(ﬂ@)dlhfobmjxmcmn‘&Bh@’t(l;m)&edléruor
10o 4- et hyl qui nol i n-5-yl oxy] acetic acid A solution of.
4-chl oro- 2-fl uorobenzyl)-2-di fl uoronmet hox quor
NMELRGPH 381 Brirb 7P iy (e AP A0 By
( 0 10894.58)m, 1HE troalyads ©8.ar @@ HZL0H)(t.e5 (m, 219), amal(t,V.=C8. NHz
201480 Y30 dd! J'L B i 9%, 665 &Pé qhs on (0.22 ) was

our , The sol vent
o M Bt ote (R DB LE, St e Do e SOk YEnt

15di luted with water. The pH of this mxture was

adJP\—b?)Et%gorF%c 4. (méhlBrB—Q fi6tebenkyPB-fRibro-53QEHo}yR-methyl-1H- qumolln
gy rogenphosphat e and extracted with ethyl acetate.
Th

®€Bnbi ned extracts were dried over magnesium
sul fate and the sol vent renoved under reduced 20

pr ans ’utfeQ:an@ou’r\ﬁ fves stegarddng tre OREIRY BORrefhr 4400343 . usihd2-MVR

20 CD@'O% . J|u§rj>§en§g) lg%‘z f§§ﬂswélm%§h§f§n 35;%8w%%§,g1( lSi') 2I;I? »

(m 1 H, 7.10 (dd, J = 2.1, 9.8 Hz, H, 7.25 (m 1
H) ,'H RIMBQCOLQD): 81662 51BH], )10 (2 2H)MB55 @l =(4t2/ 8)8 HAVEH) h®eb- A)
44471%%;!-))45 Retention time 13.1 mn. Exanple 57:

f 0-3-(4-chl orobenzyl ) - 2-di f | uor onet hoxy- 4- met hy

|qlMSn5ﬁ! (pve) §IgHog By 3R B Beipniordme 3hming o4 30 C1

25
Preparation 56d: [3-(4-chloro-2-fluorobenzyl)-8-fluoro-4- methyl -2-0x0-1,2-
dihydroquinolin-5-yloxylacetic acid methyl ester

‘The title compound was prepared by the method of Preparation 34d uéing 3-(4-
30 chloro-2-flucrobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-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-
35  methyiquinolin-5-yloxylacetic acid methyl ester
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118 WD 2007/ 036743 PCT/ GB2006/ 003644 Preparation 57a:

2-(4-chl orobenzyl ) - 3-oxot hi obutyric acid S-tert-butyl
w@3a0e/036ie title conmpound was prepared by the PEI/BBA06/003644

Preparati on 34a using 1- brononethyl -4-chl or obenzene

and 3-oxothiobutyric acid S-tert-butyl ester. 5 1H NWR

( CDfBe3is compburiQuas PrepHh by tRe @Bthddaf PRbRratioR 388 ushgtB (4t M
o1 coreSbrtdonast o s b agpkiudinshgppiele £

2- (met®heBrobenzyl ) - N- (2- chl or o- 5- hydr oxyphenyl ) - 3- oxob
utyramde 10 The title conpound was prepared by the

t rati S\ -Am no-4- 3
£hi oauploriiadety bl sdft ML Eb Gt RiE A ssn i
aci 9 8.8ty tH)RiBG/t Jet-hz, 1INIES-9EH, J(=13/b B.8(Hretthot1 Bjid, J352
(M), 5,7 ﬁetmm.émom,anm.s@a,? i3z, 1H)5 Pr epar athi Ion 57c:

8- ché. (B [ R -4-met hyl -1
H- qﬁ%‘%ﬁ?ﬁ?@ g@%tﬁéu &Tﬂ%‘%@%@l ’)geggt%%%)év\ng% prepared by
t he nethod of Preparation 34c using 2-(4-
1€ hl preosing §0f)[3-4-dhBrehioradetzyiRg-diflaxonpsteny-B-Jludte-ex obut yr a
m LH N d6): 8 2.75 (s, 3H), 4.05 (s,
2%0%“@’.'%@“‘%‘55, M@é‘%@%, 1 H, 7.20-7.35 (m 4H), .
7.40 (d, J =8.7 H, 1 H, 10.35 (br s, 1 H, 10.50
(brA S@,ll{tiQn H)[f?‘-(4:dki5rO-Eﬁ!orO@wE)-Z-QinN@ﬂ'!OE)-B-ﬂ®Bﬂ4-( Vi-H) +,
Ret rﬁaﬁyndamoﬁntsrﬁo@ﬁ@eﬁ%ad métRy| BSERASFALd) AtraRyfbiuran (omi)
1§ 8- CH| %rl\ﬁ- 3'841' | or gbepzy = 46%? ﬂ | - 2-,oxo-t1, - di hydr
U ataaEe G aeRiRE i O RE Ry pesalisl e FHE ¢ ¢ e
c onfpoRATUAERs 1 hpepttesaveny wasHemenst Hestgr HucPd piesuertdnd the34d
?Z | regduB-omAddDWiBwater. The pH of this zixture was adjlljsted to 4 by the addition of
-chl or - O- - 4- et - ;
W o AR e et el pepeegme compss
3. mtrr(xcés’ we\gqgﬁlrsed qu;@ag@srugﬁyl’fat%qng g*ne(sglyerQ quovgj_ u;nger(r%ﬂuc
2@. Yrédayre to afford title compound, 0.090g.
1H), 7. 20(d, J=8. 5Hz, 2H), 7. 30(d, J=8. 5Hz, 2H) , 7. 55(d, J=8. 9
Hz,, 1 % 10. 65 Iglbr s, 1 H. M: ES| +V(§)f Met hod B):
406 HOWHHPRCLRALERLS B 1P 281 80i( 2H). 885 (dfig) = 3.9, 8.7 Hz,
1H), 6.80 (m, 1H), 7.00 (m, 1H), 7.10 (dd, J = 2.1, 9.8 Hz, 1H), 7.25 (m, 1H), 7.80(t, '
J=72 Hz, 1H)
25 MS: ESI (+ve) (Method A): 444 (M+H)*, Retention time 13.1 min.

Example 57: [8-chloro-3-(4-chlorobenzyl)-2-difluoromethoxy-4-methylquinolin-
5-yloxylacetic acid

30
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WO 2007/ 036743 PCT/ GB2006/ 003644 Preparation 57e:
[ 8-chl oro- 3-(4-chl orobenzyl)-2-di fl uor onet hoxy- 4- net hy

wO quo70ad7h- 5- yl oxy] acetic acid methyl ester TPET/GBRI06/003644
conmpound was prepared by the nethod of Preparation 34e
usi ng [ 8-chl oro-

3- 7 t ui nolin--
s o m'%rab”éné’ﬁ i remeadigadn SRS o)t s
2 85 (s, 3H), 3.75 (s, BFD 4.20 (s, 2H), 5.00 (s,
2H)rhe fitle @8modnd Was pBepdrekiby the method of Preparation 34a using 1- '
1 .o%i.cgou %s@P(d, J=8. 4
%ro%o%%ﬂf%@grgg%ée%%dg ﬂ/ﬂgac@_g—te%}d%ltxlv et)%p( Vet hod
B) 456 (M+H) +, Retention tlne 4.8 mn. Preparation
57fH NMR (CDCla): 8 1.40 (s, 9H), 2.20 (s, 3H), 3.05-3.15 (m, 2H), 3.80 (t, J = 7.4 Hz,
B4Ry 96 R J= 64 hil-grﬁﬁ%‘@dé6 @z, 9iyf. | uor omet hoxy- 4- et hy
I qui - oxy acetic acid 15 A sol ution of
[ 8-chl oro- 3 (4-chl orobenzyl) - 2-di f| uor onet hoxy- 4- met hy
| qUrraparaiian-63b: 2y(#-ogrpienat)i ¢ (2entioth-Mteydivyy phergt) Srox¢utysmids) |
nethanol (20 m), water (2.0 nL) and.5.0 M aqueous -

O 5 S o ot s b
ad jcuisppignel end-ychiorpbenzafibtB-oxaticbelriqacS- ait-buld ettt aC| d
20 and the solvent renoved under reduced pressure. The

resj solid

coﬁ4 ?gﬁﬂgwﬁrmﬁ%f§?¥@hﬁn ﬁ&g] qﬁéagter and
]5aceton|trlle and then dried to afford title conpound

as P@dpaﬁﬁcfrrami8toﬁlo&ai-d4d:hlo(bbé¥&ylgs-hdexNM%e(hDmeiﬁUn-Z-%. 90

(s 3H), 4.20 (s, 2H), 4.30 (s 2H), 6. 80 (d J =8.2

25 1 , J é J =

8. 7T h@_&tle cgrpﬂound]wrﬁpr?p%red j)ylhegneg]oﬁgf Pripa{t%tuon sﬁcglgm g{cl’ J =

72 chizrobehzy) N-(2\dBtorcEEshyd(oxypbeny) ideixblatyrafgide. 442 ( M+-H) +,
soRetention tine 13.5 min. M ESI (+ve) (thhod B)

442@&“’@%%9?‘853) FBgh Boah AT 2Pl o ra Ro Ry 2287

- (] D 7ogud, el 8.1HS 1K), 8038 Bew e 168 (B 126 WO
ZOQ/?S{: B8R (DA EBIADEA BP3Rdéntionrti Fem@. O /F O

1

O

" 25  Preparation 57d: [8-chloro-3-(4-chlorobenzyl)-4-methyl-2-oxo-1,2-dihydroquinolin-5-
yloxyJacetic acid methyl ester

The title compound was prepared by the method of Preparation 34d using 8-chloro-3-
(4-chlorobenzyl)-5-hydroxy-4-methyl-1H-quinclin-2-one.

30
H 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), 7.565 (d, J = 8.9 Hz,
1H), 10.65 (br s, 1H).
MS: ESI (+ve) (Method B): 406 (M+H)", Retention time 3.9 min.
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P o OH Preparation 58a:

2-(2-chl oro-4-fl uorobenzyl) - 3-oxopent anoi ¢ aci d net hyl
W@3u003@4A suspensi on of potassiumtert-but oxi BET/GB2@6/003644

g) in anhydrous tetrahydrofuran (25 nL) at 0 C was

treated with a mxture of tert-butanol. (1.0 nL) and

ot I‘%&%ﬁ%ﬁé@ﬁg 5. &Iﬁ(?rbg (4- m%hzyﬁ-sztoﬁlﬁor&%etﬁoxgh meﬁ‘fquﬁlFtohn 5-

m nutes a sol ution of
- b¥B ﬂﬂquft"rﬁ?wmeﬁlvbﬁfﬂ%ro - 4-f1 uor obenzene (2.6 g) in
tetrahydrofuran (5.0 n) was added and the resulting

MO AR c%ﬁtb&%@@a%ére aﬂa@ trematoawr@pafrétan S1cdRYE [8-chidR>-
3t et‘o’r(gﬁ(@%fm@q“@&aﬂn?t \9’é°d %%’g%qfoo‘wg@m%gygox}g?ceeg%aﬁd Mt e

mestere was extracted with ethyl acetate and the
conbi ned extracts dried over magnesium sul fate and

t nor R BB AR 3574 EREh g B0 898 Bt e

273 gAHH) H), 7.Re(deht B.8 hztdHye . 38.(8 J+ &6 HzL BH)PT. éfp@rat 8.4z,

100 ?{ﬁﬁmﬁlaodr 7%HfI1H%é) y Q % thé’Jts fI uor o-'4- oxo- 1,
Fr§o( &ﬁ\f' rb(Ide é @ﬁi@ l%la{?:ne CrAE @ et hyl ester A

m xture of (3-am no-4-fl uorophenoxy) acetic acid nmethyl

eStP@é’pa(aior%?g 18-chibrd-2 cacdhlofbenzgly-2 Zﬂuoromethoxy 4-methylquinolin-5-

fl l%%&)g% -3 oxopent anoic acid nmethyl ester (2.4
osphorl c acid (5 g) and dioxane (10 m)" was

heat ed at 130 C for 17 hours. The nmixture was' cool ed

t 0 Arspiiion df GSAghierced- -@rcBlprotérzyl}-2 difwrdniethaat-€ metayiglirelt-s-act ed

tyL& aclaw, acﬁl%gﬂ*@t Ster (12 g? YEHaAG hosath rv@a@r 2. d’\ﬁL)%nM‘@ﬁ Red
Sat ur at ed ueous sodi I or ag I ut i
G PO P RS TP AL LS ek 2B R By e
undewr. Tredincéd the prixiss uassadiatgd torpeby tifmaddition of gkaeial hestic afid h
20di ghihk s@ldnelemad ufddr RAudea pabiups. and letili@ iR INAddEh which
?I r?gl\@gle %c%] H]crgﬁll-'e\étg%py(fl\{%&onf was%)eggld'h watér anc'j_lgcetonﬁfr‘e a“?tlattheglarled

[ 3-i¢ Htogchitle pesorpud %@f’@tﬁ*@'ﬁ'ﬁﬁ%‘d 8445 | uor onet hoxy- 2- et hyl
-8- 30 fluoroquinolin-5-yloxy]acetic acid nethyl ‘ester

123 0 0) Thg I
UHEReo sl 150 Bt PG e aEsalddl8are o
231511l T3¢ 3= 57 BhRtOr G T Bbeihy 179 (B IERYTE HI1 15
or @ 4=0xBz,41H4- di hydr oqui nol i n-5-yl oxy] aceti c' aci d :
”EtIJiB" sf I’r g::eﬂ%dA')"4%44-§D§ét§Quon§nel1§55 minl » J :47-48 '('Z
Ms gsg@ve( eﬂmq)B) 442 %r? dﬁcle_t%ljton.tuge 41£mg1 1' H) | ’
670(dd J =3.6;, 8.9 Hz,
30 Example 58: [3-(2-chloro-4-fluorobenzyl)-4-difluoromethoxy-2-ethyl-8-

fluoroquinolin-5-yloxylacetic acid
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1 H, 6.80 (dt, J =2.5 84 Hz, 1 H, 6.96 (t, J =75
Hz, 1 H, 7.20 (dd, J = 2.5, 8.4. Hz, 1 H, 7.30 (t,
wa200783@43z, 1 H. MS: ESI (+ve) (Method B): 4FCI/GB2006/003644

(MrH) +, Retention tinme 4.5 min. 10 Preparation 58d:

[ 3-(2-chl oro-4-fl uorobenzyl)-4-difl uoronet hoxy- 2-et hyl
-8- fluoroquinolin-5-ylkoxy]acetic acid A m xture of

[ 3-(2-chl oro-4-fl uorobgnzyl)J4-di flaoronet hoxy- 2- et hyl
- 8-fl uor oqui nol i n- 5- acetic acid nethyl
ester (1.2 g), tetrahyg Q X m-) and 1.0 M
aqueous |ithium hydroxi dg | utg on (3.0 nL) was
stirred at roon1tenp;£éturér%or 1 hour. The. solvent
was renoved under r gd pfessure and the pH of the
resi due adjusted to "4 by the addition of sodium

di hydrogenphosphate. The m xture was extracted with

et bihardfihiseh.@-@Rflobagusesshi)Bchxepchfansd scidthételedmrer
magnesi um sul fate. The solvent 20 was renoved under
reduced pressure to afford title conpound, 1.1 g. ~H
SNIVR SESDREINGS potassium tembytexide §1-69)jn aphygyous dgtiphydiofuran @gmL);
= Gt e Chizas trafld with S3Qixiu,of 2Hbutanofl(1D0nl() and 2boperGardb atidd,

J = 7 , 000 A =
orybrgly b dongidlagh S fds by it

( MErcHleg-4dyioroaesgereNR-fipkin teRat/ERIUIAgHD- MisvapAdged A e

Ex aaxpiti®y hiture stirred at room temperature for 3 days. The mixture was diluted with
1ol 3 X@%F &i&hm{ tQt'rafhyér{)er%F mlog&unbér%o%édl HREQEEHE AirSndsl Uor
?_ @;t@prrt%d \w}{m u Il Qc%talﬁr;@%_ e c%é%]w%?(%f%f?%éggggaéneswun%lﬁfate/
PCEhdGB2 60&hDeB6vkd under reduged pieemyre39 afford the title compound, 3.2 g.
2-(2-chl oro-4-fluorobenzyl) - 3-oxot hi obutyric acid

 ondB ke TR B Rty AR mee prepared BY

13or omonet hyl - 2- chl or 0- 4- f | uor obenzene and
3- PrephiaticnBsby[8-{Zchived-aHibrdberzyl)-bethylis-flasib@roxo-138-

dihydroquinolin-5-yloxylacetic acid methyl ester

A mixture of (3-amino-4-fluorophenoxy)acetic acid methyl ester (1.1 g), 2-(2-ch|ofo-4-
20  fluorobenzyl)-3-oxopentanoic acid methyl ester (2.4 g), polyphosphoric acid (5 g) and

dioxane (10 mL) was heated at 130 °C for 17 hours. The mixture was cooled to room

temperature, diluted with water and extracted with ethyl acetate. The combined

exiracts were washed with saturated aqueous sodium chioride solution and dried

over magnesium sulfate. The solvent was removed under reduced pressure and the
25  solid washed with diethyl ether and dried to afford title compound, 1.5 g. V

MS: ESI (+ve) (Method B): 422 (M+H)", Retention time 3.4 min.

Preparation 58c: [3-(2-chloro-4-fluorobenzyl)-4-difluoromethoxy-2-ethyl-8-
30 fluoroguinolin-5-yloxylacetic acid methyl ester
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Preparati on 59b:

2-(2-chl oro-4-fluorobenzyl)-N-(2-fl uoro-5-hydroxypheny
WO 200303@x>but yram de The title conpound was prREHGBA0GHO3644

the nethod of Preparation 34b using 3-am no-4- 10

f1 uor ophenol and ,

2- (R=&hl - 4 e j uSindvel ‘

& (e (LML [ LaRaRy ket @?%f%ﬁﬁif‘% “%f{@ 2

( MERre-4-Hpgspheny) 2 pt-Brluos-SOofy Ht-d! P%’é‘é{?‘%&'t‘u dlygetic acd

3- (nihgllekter. o- 4- f | uor obenzyl ) - 8-f | uor o- 5- hydr oxy- 4- net hy

-1 Hquinolin- 15 2-one The title conpound was ,
prepared by the nethod of Preparati 3 Ln -(2-
P YR AT A b 215 PP o 2 5 2R, 43b Rar,
uoK@e Fs; 2080 (g i 8y85) (4B J ©60h &b Hz,di), 650 (RIDJ 2 BIENMRHZ,
(Dg’ﬁpg t U2 SyH) B (t, 4 =98 1L, SH), 2D (ddBy 28.5(Mflkz, I =
.3, 'ggzdt#&’, %’%QF‘ZBTH@S%%(%%, 9% = 6? 4, é.ﬁ Hz, 1 'H),
7.08). (@t JF8d027H.8 6 1y 1’ H), 7.20 (dd, J = 8.8,
10 MB: EBI,(+vB) (ethod BY 87Z @H-H)" JReterfiontimegt.@mivz, 1 H), 10. 20
s, 1 H, 11.45 (s, 1 H. M ESI (+ve) (Method B):

10 ) ) : d
gSg’_regag/lrzlwn-%‘Bd:F[??—Efc%olrogﬂfll}o!folgeenzy%)-g’-dimopdme%l%xﬁﬁ-gtﬁ _r8§1t Ion

[ 3fig@oauhblpriadakylpéatiopebenzyl ) - 8- f | uoro- 4- et hyl - 2- oxo- 1
, 2- di hydroqui nol i n-5-yl oxy]acetic acid nethyl ester

Th ntg)lr(t'grlfe ?Jf(_)[%—?%%golf]%g-iﬂ%@gbﬁ?{y@@%\’ﬂﬁgorpé{h&ps-emt-éjﬁgro&fxinolin-5- -

Pr V
15 hiVSHGRoorPE SreB ks (2 B PN 9 BHLLATY 14 Mgt 1
H- gjtniumailydiroxid®-soluéion (3.0 mliHwad\iRréRVBOmd&hperdiur@ fob b hdus., ThaH)
3. : e re: idsiedio J
> Pt ypsiEhret YRy ool Popefy A ety b pospud Silsids
7 d@y(i@ta’ddlt\lpngf ?dl?l’ cgw_ygrog%n’p opptigge- The rglétur’e(w@a faxtnzfctgd ?j'_thj_,
10 .eByldzetatd ahd) the Fomakiined driracty driedvar magnegiupizsulfate. ffe sojvent7 Q
20( S wad réiovedVRderFedlucdapf@burt Matitbadtdhompd@d, 1 Mr:H) +,
Retention tinme 3.7 mn. 35 123 WO 2007/ 036743
PCT/ GB2006/ 003644 Preparati on 59e: ‘
[ 3-'d AMBHPYES-08): B 1 @80 ftolrenh4 Wik BHR 2P {9, s drhizt HBxd3BsfAor
0- 4rgo@ by b.8sI{da Q) 4 612 B MDY ACELIEALHK7.08E W 75884 €),
Thgﬁébt e ound was prepared by the' nethod of
Preparation 34e usin I\531(25_ _ _ <
25 hIN§Y: ESY+Ye) Mﬁ”@ﬁé\hz‘?& 80 Relertien WoedRH)N- 2- oxo- 1, 2-di h
ydroqui nol i n-5-yl oxy]acetic acid mnethyl ester. 'H NWMR
( : (B 45 i fludro-#H) .
4. %L'?é',e 5%»5? ,(28%'%8 43{%’5@%@”@36"?%%'8“ mfﬂ'lmH), 7.20
( ddnetiylquinplip-S-yioxylaggticapid.y 7 o5 (¢ 3 = 9.1 Hz, 1 H),
7.80 (t, J =

[9,]
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10 72.5 Hz, 1 H). Ms: ESI (+ve) (Method B): 458
(MtH) +, Retention tinme 4.6 mn. Preparation 59f:
WO 3000233 or 0- 4- f | uor obenzyl ) - 2- di f | uor onet hoxREBGBRW6003644

0-4- net hyl qui nolin-5-yloxy]acetic acid 15 A m xture
of
[ 3- férgpém.b@sg& 4 éh%ﬂf@ﬁl@%&ﬂz?/l) -ZobitfidoUQROERID @ ¥at-ebiet OF
o- 4- met hyl qui , nol 1 n- ; oxy]acetic acid nethyl
ester (0.20 g) t et rahydr of ur an cé)B OmM-) and 1.0 M
aqubhstite ¢AmPRINgTvaR puepassd kydhespethad @b Rrep@atipn 3ﬂﬁ using\las
St i Br6B6naiy-5-esh-h AiREIeAtarE end BdxothiobligHdlacid Sher-Sa) ¥adH

s renoved under reduced pressure and the residue
diluted with 20 water. The pH of nixture was adj usted
to Erewatphégbé%éﬁ'thomﬂ'ﬁpr@%b/'g (@flypyei-Bilernpheypiat e and |
t heoxoBgwidrhitlsng preci pitate collected by filtration and'
dried to afford title conpound as a mhite solid 0. 18

~H NVR (DMSO-d6): 5 2.80 (s, 4.20 (s,

4 6‘@1e(nge coz}q))undgvagf Bree%!@p byjhe_mgh@ of greBaratQ)g 3%USIF@ 3,—_§mno -4-
16. Sﬁo(odlmhnol\hnd:z(e -éhjordB4-Buokdibenzyl)-BipxottlobDyrid atid, S- tbrbbutZl egter,
8 5 Hz, 7.45-7.55 (m ZFD 7 80 (t, = 72 Hz,

:‘_&S §3V5§M9tg(§§rﬁ§§%ﬁ hpgket/é\ tion tlme SEMTnl_D i Revt ention

[4 di f1 uor onet hoxy- 3- (4- ethanesulfonylbenzyl) 2-et hyl -

8-  RBpdraiid@sRasL A Plolu-RodbbEEY]- 8GRk d-§hydrdxpla metlyi +H- %Lﬂnbnn- |
OQ /FOCHF 124 WO 2007/ 036743 PCT! GB2006/ 003644

l%r ep (I"ati on 60a:
2- (4- et hanesul f onyl benzyl ) - 3- oxopent anoi ¢ aci d net hyl

eSt'Bfe tild\@ndpbiifd@vas PP tiExBethddaid Ricpatatidy std@ingetd@dod of

" br oérpr]%#.g{ L&Pyb%ig %ngﬂjﬁ hygglol)%pgﬁr%r?eoxgbﬁjg raém oxopent anoi ¢
acid methyl ester. THNW (CDCI3): S1.00 (t, J =17.3
20-|z THNNR (DMSZBA6):15,2.50 (s5 3H), 3.004%, 2K3H).55 @d, 46 4(3yB. s}le)H), 6.85

Do 4o, gty 327, gy, 7 ks 128 1681210
8. 41|‘p|§7452(p.ﬂd ?78%8U61Hb%2%(541%?ﬁ4§|15 ?]d, J =

MS: ESI (+ve) (Method B): 336 (M+H)*, Retentlon time 3.3 min.

25  Preparation 59d: [3-(2-chloro-4-fluorobenzyl)-8-fluoro-4-methyl-2-oxo-1,2-
' dihydroquinclin-5-yloxylacetic acid methyl ester

The title compound was prepared by the method of Preparation 36d using 3-(2- -
chloro-4-fluorobenzyl)-8-fluoro-5-hydroxy-4-methyl-1H-quinolin-2-one.

30
'H NMR (DMSO-d6): § 2.55 (s, 3H), 3.70 (s, 3Hj,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, 1H).
MS: ESI (+ve) (Method B): 408 (M+H)*, Retention timé 3.7 min.

35 ‘
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Preparati on 60b:

[ 3- (4- et hanesul f onyl benzyl ) - 2- et hyl - 8-fl uor o- 4-oxo-1, 4
\NozmmmyﬂmnquinoIin-5-onxy]acetic aci d net hyl BGT/€B2086/003644

m xture of (3-am no-4-fluorophenoxy)acetic acid nethyl

ester (0.90 g), 2-(4 15

et fﬂ% Hef Onyédgenzyt) @ §h|&mm€6i&@n9ﬁ $- o%bremewa&mlﬂu@@mer
rnc 10 g) and di oxane .(10

511 et %‘“‘ﬁ'@éﬁ@dw%ﬁem’l@ﬂ?’@ L‘?'Steh hours. The nixture was

cooled to roomtenperature, diluted with water and
extm@&k%gmmm whd ,!;}M;Lare%l%?irfétn%moarbﬂvrem‘em mmsﬁgpr(act s

an&hli’rl\é?\g fmgr8pgpé¥{)t 8 V@%{@%}%% §Xor %( gébogc? mo éj lox uéeﬁu@éc‘?d

af fisthatl gster.l e conmpound, 1.9 g. 20 MS: ESI (+ve) (l\/bt hod
B): 462 (MrH)+, Retention tinme 2.7 mn. Preparation -
60(;

Lll

4- ANMRUGPS ! AB Ly 3 341 e?"l‘?anzess(ﬁ'lzf*é PaATY P83 My -
8 2H), 660 Gt G1a0rdb J R 6x8/F Ha dt), é‘ 2B 8 ~H= HetmyiH), dS0&rJ ?5
1()A o X%tHar ) Of ‘

I\é]sygs (D—\?nﬁ\z#rlwfd%&SQﬁ\g aiet tlgrqm44§m fl uoro-4- 0X0- 1 4‘ |

]acetic acid nethyl ester
(199) Nl\l-dlrrethylforrramde(so m.), potassium :
c arrpspaatieh 4of: [ (2@hlomrciuaeBdnzy)-Adiiludroaiaihoxyesiiliotowdr omet hy| -
ester. (2. 2 red at 70 Cfor 3 days. The
m x"feﬁhlyéqa'\ﬂé@%ﬂxwg%d%ﬁ{ h saturated aqueous ammoni um 30
I%hl oride solution, extracted with ethyl acetate and

t he rmwtelonBe{zehdd:rb-aﬁlncsohmzyhed:l|ﬂuvmmbth@a{8tjluamédn®twlsneloojls
sog| M]S&&l@édl&ﬁetﬁﬁbéﬂér'(@@ g?ﬂ&rahﬁﬁ&urgﬁ (SQ)anQ\éﬁJ 1 Uﬂlg nesi um

sul fat e.

IR I8 R A e e

SCXaurc Blesairent whsitemavpdwhden ragiged Rressureand theesidup diuteg with
20N hk PH of ik Rk agasis b & by Be eqMPAUNGdiul. 090 g. 35

125 VO 2007/ 03674

1. d% enp qu? nga'\e eguﬁ%%gzgggt{ltgtgE@éﬁ%_ﬁﬂlt@h@b%ggﬁeq;&

7. @ffﬂﬂhﬂezqq)npowd@@a(”@eﬁ@lﬂl}“&g% (s, 2H), 4.95 (s, 2H),
6.95 (dd, J.= 3.7, 8.8 Hz, 1 H), 7.10 (t, J = 75 Hz,

1 HP+ Nz Brish:aa 560 &35My, 4.20 @BH) M.e578kn), B 7B (RPAL 841 8 |
?-5[ 4 "Gr TR UAR TG S HEALB IR T PO e ATy T F2 2520y -

2i-|I) F@OQUE mdHE, MHS- y| oxy] acetic acid A m xture of .
fE%P@&é?'(Rﬁ% 4?44(|\ﬁ+|-§°t Radaehlihomys Agnzy! ) - 2- et hyl -

8 f uor ogui'no - yloxylacetic acid nethyl ester

(0.080 g), net hanol (2.0 nmL), ‘tetrahydrofuran (2.0
niL)Example 60: [4-difluoromethoxy—3-(4-ethanesuIfonylbenzyl)-z-gthyl-s-

30 fluoroquinolin-5-yloxylacetic acid



10 water (2.0 nL) and lithium hydroxide (0.006 ng) was
stirred at roomtenperature for 45 m nutes. The
worRoor0s@4xvas aci dified by the addition of 1.0 RMEGB2@EH3644

hydrochloric acid and purified by preparative

rever se- phase HPLC using a gradient over 30 mnutes

of acetonitrile - in water to afford title conpound as

an off-white solid, 0.025 15 1H NVR (DVSO-d6): 8

1. denagation50a; 27<4z:etnqeesu@qqy'be"%y'h%owentayo'c agid meipyl esigfy)

280(q, J 7.4 Hz, 2H), 3.25 (q, J = 7.4 Hz, 2H),

4. %e it con%ggundev QQre&ﬁed e mefndd O ﬁbrati%n 34&3@318 8

q—lz brcmgﬁv_!?e’(hyl %gha(ngﬂﬂforylbenzgneaandfc?xga noxciaqsb et|=yyl J
8.3 Hz, 2H). Ms: ESI (+ve) (Method A): 498 (I\/H—|)+

thglrﬂ]}wiﬂo(ﬁobia)ﬂﬁ 8042 19 iz, 3ﬂP1 E%@'TPJ £3 Al 3H), 2. 40 (m, 1H?

I'b
SRR R i AT
.| 3HRFI0@, J = 828HA RIdlp AB&Ydi 8.6 Hz,a2H).
102- (4 et hanesul f onyl benzyl ) - 3- oxot hi obutyric acid

TR 53 e B ol b2 GRS 458t coared b
b r oi'mwemtlmlm-&ylexyh!aﬂégqﬂ fn@'ﬁyllestb% nzene and
3- oxot hi obutyri c acid S-tert-butyl ester. 30 126 WO

2007 [ 1.30
ORGSR RS sl MRE D3 2.8 130
ethanesulfonylbenzyl)-3-oxopentanoic acid methyl ester g), polyphosphoric aci
15(q tha Ijomjb 1)-3- It id methyl ‘ester (1.4 g), polyph h id
HZ () aid B6ase AbnLY wéHedtied 2828 Hizfo2t#) hodrsBleahidw8wadiz, 2H
: coﬁécﬁﬁ ?Joﬁ'\ttérﬁébrﬁl}re kHlluted W|th water and extracted wnth ethyl acetate. The '

anesu % enz ‘; éﬁ uor o- 5- roxg(s) enyl
300@"'6%&%&1‘%"%&‘?? RNt RS 'é%ﬂ‘ﬁb’ﬂ?ﬁﬂ‘e%\%[% (RS by ‘

t hesowgtt Feowvesf unBeregrincet iresaurs thixfford rtltfggcoalpamm;e 4-

2(fl uor ophenol - and

“i’? ?&E{ﬁ@ﬁ\% é%c%drealf 4*%5%}% gtg,g P’Be Qg%t"yrl ¢ acid

3 (4- et hanesul f onyl benzyl ) - 8 fluoro 5- hydr oxy- 4- et hyl

- | Hbrepaianed 608:[4-difl@d@nethoxy-3-(4-ethanesulfonylbenzyl)-2-ethyl-8-
fluoroguinolin-5-yloxylacetic acid methyl ester

25
A mixture of [3-(4-ethanesulfonylbenzyl)-2-ethyl-8-fluoro-4-oxo-1,4-dihydroguinolin-5-
yloxylacetic acid methyl ester (1.9 g), N,N-dimethylformamide (30 mL), potassium
carbonate (1.7 g) and acetic acid chlorodifluoromethyl ester (2.2 mL) was stirred at
70 °C for 3 days. The mixture was diluied with saiurated aqueous ammonium

30 chloride solution, extracted with ethyl acetate and the combined extracts washed
with saturated aqueous sodium chloride 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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The title conpound was prepared by the nethod of

Preparation 34c using 2-(4- ethanesul fonyl
Whewzpbg74N- ( 2-f | uor o- 5- hydr oxyphenyl ) - 3- oxobuPgT/aBR@e6/003644

15 1H NVR (DMBO-d6): 8 1.05 (t, J = 7.3 Hz, 3H), 2.60

(s, 3H, 3.20 (g, J = 7.3 Hz, 2H), 4.15 (s, 2H), 6.50

(ddH NMT(C%é’D $1 Zo eH)lsz(q, ]*i@HQrEH):bZU)(q,Jz%-I? By, J

b
L R s D AR
[ 3-Hz 11t hagesuind, ey v.Bewmz ¢H). - 8- f | uor o- 4- net hyl - 2- oxo- 1
2- di hydroqui nol i n-5-yl oxy] acetic acid nethyl ester -

SPP Sjﬂé\%galtt@béwg@%‘ﬂggprﬁ%h%e EJE‘P gtrlanesukffxny banzy B 5L nﬁhdg of

et Hupreguindinfryipxyiaaetiplafid8- f | uor o- 5- hydr oxy- 4- met hyl -
H-qU| nol i n-2-one 25 Ms: ESI (+ve) (Method B): 448

ion :
Loty KRR bR s %G%M i ﬁf"n 5
- 4 vigrdagelis apif meshy eﬁimq/@f?@ﬂg»mé@m' e dte‘i"Pé‘b’ brag &. ‘é’F"—BO
1A Nivaxdr 2. @mDfand lithium hydroxide (0.006 mg) was stirred at room temperature for

[ 3- 4{5471 Qsaﬂ%%{(turg M%Q&f}@f lb% fh§ agélt}éﬂ '6101 6" Y| EELSJEW% hy%rogmgrlc

2-di hy @%o ul no acet]c ac

(0. a§3’ agy purﬂpq@ydar%péqah\gﬂ ff‘ﬁfﬁ%ﬁ’ﬁﬁié‘"’&@ uanshigrad'e B‘feég%l um
c arrioutext & adefhnib@e ig Wwane afiardtileccompoutid as an off-white solid, 0.025 g.
chlorodlfluoronethyl ester (1.2 m - ) mas stirred at

70 C for The m xture was dil ggmﬁsh '

1Xat UWM%@“’%@% 08 &, L At »cm%w aé“ PP @ J=-
extr.4idt, @d), aes fu, &+ hyIHZERfB,tdaftSds Ay 419b 6, HNDHONME, Jex3.6, ath S
V\’aﬁlikG%-iWy édn ¢, SalAdt ﬁsas §QUsSg $ALbH gbtdeu Ogs 5@l on

and en Had r 2007/ 03674
% Oéﬁﬁ%ﬁg %agne3|un1sulfate The sol vent was

r erMS'eﬁﬁSl ﬁmjélweth@eﬂ)d@& (8’ Betertiontide pi2 Mini cati on of the
2¢ esi due by col um chromat ography on silica gel,

2 IoILil£ n'%l?vgioa'd'fﬂ'g%ﬁl %ﬁ@%ﬂ%éﬁl %y%gﬂ(yﬁ 3%@,090_ vhi t e

3H)met2vlg'0"<('§- -vipylacetioggid g 3 7.4 Hz, 2H), 3.85 (s

3H), 4.35 (s, 2H), 4.75 (s, Zkb, 6.65 (dd, J = 3.9,

8.8 Hz, 1 H),"7.25 (m 1gH), 7.35 (d, J = 8.4 Hz,

2H), 7.80 (d, J =8.4 Hz,, 2H)' 0o 7.80 (t, J =73 Hz, 1

H. Ms:. ESI (+ve) (Meth : \E/(N%FD+ Ret ention
time 3.9 min. 10 Preparat e

[ 2-di fl uor onet hoxy- 3-(4-¢@ quonbeenzyI) 8-fluoro

-4- et hyl qui nol i n-5-vyl acid

‘ o
0=S=0

25

Preparation 61a: 2-(4-ethanesulfonylbenzyl)-3-oxothiobutyric acid S-tert-butyl ester
The title compound was prepared by the method of Preparation 34a using 1-
bromomethyl-4-ethanesulfonylbenzene and 3-oxothiobutyric acid S-tert-butyl ester.

30
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A m xture of
[ 2-di fl uor omet hoxy- 3- (4- et hanesul f onyl benzyl )-8-fl uoro
WO Z2e0mesdTyd qui nol in  5-yl oxy]acetic acid net hyl PEEGBR006/003644
(0.10 g), nethanol (2.0 nL), tetrahydrofuran (2:0 15
m), water (2.5 nL) and lithium hydroxide (0.017 ny)

wa tir t t I r

m R G R B e B Gt Pt o My T us
hyUz GEhBEPi(s 25k 7.0 Gindl= % He.2Hod-88y dptedbaFaiie
reverse- phase HPLC, using a gradient over 30 m nutes

- of t il d

onPRESHER I 2 C b R G A e s RABRA"C 20, °

5J %ovutwame 3H), 2.90 (s, 3H), 3.25 (g, J = 7.3.Hz,
4,35 (s,21-1), 4.80 (s, 2H), 6.95 (dd, J = 4.0,

8 ghé_%le s}c’!'rv_@.m%_ %?ep%%éag)t\?e g@théd !ﬁq’ p%}é}lon 34B u§9g7(£ fino- 4
H) fluqmmherggnd(zq.((} §§har(q§@ HMngd) =3~ oaggtgflo Lﬂxpﬂ)aq_ M@H{E séﬁzi
time 10.8 mn. 25 Exanple 62:

10l 85&'8&&%9'&% 64a- Qt'ﬂér%%&?rogﬂtfehﬂ@fg!?@@r%%aroﬂrﬂh&hww@ﬁm&nhoX

I'qui nol i n-5-yl oxy]acetic acid cl
O-F°R*F O OH 30 Preparation 62a: :
2-(4-chl oro-2-fl uorobenzyl) - 3-oxopent anoi ¢ aci d net hyl

es trﬁéetglg Ilgrﬁpom @Mé;ﬁ%ﬁ B Be R\tgﬁgtgém&ﬁfa@&mﬂsmﬁ (4-
r .
onRvaaH ER R BB AP AR P bBulale ) LT e

I5with a mxture of tert-butanol (1.0 m-) and
3- OXRRRNDASOIAE): aq? b@l(t erﬂ;:hui 3|e)$12 80 (s( éH)5e o) (g, JAf 1.8z, 2H),

stir a n, o

- bf”&%ﬁ‘r&”ﬁé ?&(dg %%g Uor o@éﬁg Iéé@ Y ¢ éz&z 2

. teFﬁéh&dF@ﬁUﬁ%@HKE&?W@ﬁ%1HN§§45&3@8 and the 5 resultlng
m xture stirred at roomtenperature for 17 hours. The

20m ?—”Fe El%t! Sé L4Lgﬂ$aQesu dﬂ/lger}g@} -& ﬁuoﬂf‘g mtaﬂﬁ 2-0x0-1,2-

er reduced pressure. The
m QWW@“'W WRYlacglie 8 R eyl acetate and the

conbi ned extracts washed with saturated aqueous

SOgdleChh u'ngI FasSRbpatda®nind Rididol 6Preliakeh ﬁd%mw esi um

"sulfate
ethanesulfony benzyl) -8-fluoro-5-hydroxy-4-methyl-1H-quinolin-2-one .

25 4
MS: ESI (+ve) (Method B): 448 (M+H)*, Retention time 3.0 min.
Preparation 61e: [2-difluoromethoxy-3-(4-ethanesulfonylbenzyl)-8-fluoro-4-
methylquinolin-5-yloxylacstic acid methyl ester

30

A mixture of [3-(4-ethanesulfonylbenzyl)-8-fluoro-4-methyl-2-oxo-1,2-dihydroquinolin-
5-yloxylacetic acid methyl ester (0.33 g), N,N-dimethylformamide (5.0 mL),
potassium 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 extracts
washed with saturated aqueous sodium chloride solution and then dried over
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sol vent was renoved under reduced pressure and the

residue purified by columm 10 chromat ography on silica
w@edo7/oad7u3 i ng with a m xture of ethyl acetate PCT/GB2006/003644

andcycl ohexane (1,:19 to 1:9 by volune) to afford

title conmpound, 1.4 g. Ms: ESI (+ve) (Method B): 273

( W’%{Esnﬁ%ﬁ%@ﬁ&é 9 %oﬁvgﬁ was l%nm/é&i unde? rddeR é&dr@éhcﬁZb
-C
Py

| uor obenzyl 0X0- i

PR ein e Sy TSR Al sl e s A

n1ﬂcmweﬂ@ﬁwegaﬂﬂmaesﬂWbﬁBde®Héhoxy)acet|c aC|d met hyl
ester (0.37 g), 2-(4-chloro-

L BRSBRAEN T TP 900 GBS Y. 1ol 0, 00
vva§ 8h a8 36 (s12H), 4T75f (e r2HR 8.6k ¢rdr &= 3. $h9e8 Mz Ay 7651("m1bﬂi ur e
Wa?r 36 @Pl ed 4t ér@%d@@:ﬁmhma),MD ktut-e7b i, 4. wat er and-

oo B et ke RS e SRR o ot

and the solvent renoved under reduced pressure. The
10" € Prepri@tionast: PLdiiublomethBly-ax@lethafbsulhylsnat) agiuaphy on

Sili th a mxture of ethyl acetate’
ande s lelhisRtt ld,",

o 1:1 by volune) to afford
t|tIe conpound 0. 082 g. iHNWR (CD3OD): 6 1.25 (t,
= A rfixttni2 of [Blflvor@m&@hoxy-G;(4-dtharesuliGnytdenzyR-Bifiuor& 4- ﬂﬁett‘(yaumcﬁhﬂ

4. 83!0%)%3083&90@ tr%ﬁes‘é io 'me@az&? (iéjmgtegakgdn&u}ﬂ% izd— H) .,

ALY AR AL e A B A
4.3 genfpietakdyerfor Redue The mixiurd was agidifiediythe additiqnenf 40 iMoanueRis ;
[ 81’19&?4)(9{090 2id %Uﬂlfi@& Qy ;?rerfa'rdﬂ@ef RRERZWbdeHPLD] fslmg@rgadﬂﬁ]h 0X

S orme reedlbnpellid TR SRR AR BT

Pr@ﬁﬁ@at|on 34e using [8-chl oro-
203- (4-chl oro- 2-f | uor obenzyl ) - 2- et hyl - 4- oxo- 1 4 -di hydroq

ui R - By} 0 i £ S
o0 NBRBORY S BE8Lofs DS b nil B el s & +(\9 é (el G
B) :4-3888 2(HBY (5, 2HeR (et drF 40, A8 Ha, %*):ﬁﬂm aehbn
62dso(dd J =8.9, 9.7 Hz, 1H), 7.80 (d, J = 8.4 Hz, 2H), 7.85 (t, J = 72 Hz, 1H).”
A di f | uor onet hox
B RES il o *f’o’ié"%@?ﬁ?ﬁ% WAL h mixture o
2J 8-chl oro- 3 (4 chl oro- 2-fl uorobenzyl) - 4-di f| uor onet hox
y - Examnply 62:q8-chiofo-31(4-chioyo-2flydraberyie4-difluoromethieyy-2est er
(0 et Rufhbiin-bSlidkfRYdic@tidr an (2.0 m-) and 1.0 M
aqueous |ithiumhydroxide solution (0.20 m-) was
stirred at roomtenperature for 2 10 hour. The sol vent
was renoved under redu édrpressure and the residue
diluted with

F F

io OT ‘

0 OH

30 '
Preparation 62a; 2-(4-chloro-2-fluorobenzyl)-3-oxopentanoic acid methyi ester
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water. The pH of m xture was adjusted to 4 by the

addi tion of sodium di hydrogenphosphate and extracted
wowao/oadhy | acetate. The conbi ned extracts werBCT/GBR@d/003644

over magnesi um sul fate and sol vent renoved under

reduced pressure. The residue was crystallised froma

m XA Glisperfon 3Tk drl RtoRiel (1v8a) Rrankydroad fe&a@diofutan7él+5L

co“ngH?%iggage% witha jm)MJ %I Ng %ﬁ% 0 mi}@%% c‘x%pegépouc acﬂd 90
(s, Moty estey (65 gx ﬁfter Stirgnggat A7C f014q_|)nnut@e ap@lt{tl@n of §-bronwn@Ethyy
1 H} chi@io-88ludrbberzehe 6 dilin tettahlfrofura (28mLf Was abldéd) andThel O

% re%u Agbg n}nZurZ é X‘e? R)F— m teﬁ\&g'al'ﬁ@for 1;904@Thg@x§ e v}/a%)dlluted

et entl on
Ex aW'H] wates and the tetrahydro uran removed under reduced pressure. The mixture

[ 3- b axhidatadovitR ethl/l wostath emiztiyd gombindd Ettracis wambdeiysaliraddy|

-8 @ uleét%rsgcﬁl% Wru’dgﬁog%tlxrh M%@a%ﬁ&d SvePrfidleduMuril, THe© OYF

25
[ 3-SR s T SR s st g Yoo ey 89w 1
18- dirdmetrocpby erciilicngd,-eyutingoyiihaoeitire obaytiaceiteand cmexanao

14b4 B9 Bf volus Agd frefcbmpsp@ReNPxy) aceti c acid
ma{TL estg{vo(oegtg]ag), ??(49(53 o?{)b?

2- fluorobenz ) - 3-oxopent anoi ¢ acid nethyl ester (1.4
g),Mﬁkﬁ%Pbﬁ@s(éh‘b‘Pq@ %7@|(M+fﬂ)5 Rgtenticarighe di8avimne (10 ni -)
was heated at 120 C for 23 hours. The reaction mxture

lgvaSPreéa?&ox\@bZ@Qz 093? 4%?"0!13 grf(u?égquw @Qi}?ﬂ%xo 9 oled to

ract ed
Wi t‘l’ihyéquwo“ﬁédloéﬂ%’et'cﬂ‘f@ megWAsifed extracts were washed
with water, dried over magnesi um sul fate and the

sol y ?nﬂ&uré & '(‘(pé(rﬁgo &'M&Bph’éﬁ&w&@é{*c Riifmey @ster-w% § )& 4%% [
A S e IO G
2¢y c¢®i¢@xaﬁé1 @nlf) 3raF heatedat 129 °6y0r‘2© heune Fhe wadibrh mixtire was| e
Co n&@!éﬂ & rodh @Qp&aturlal'hllhww{ﬂ%gghd e>@raétee2\9ith(éthyl al:etate7TH’e
%)Egnéd ?(trgﬁs {/eqré wi?_tbed wgh \e%er( %e'i%Y_ed magfnealém ful%g dﬂh’the 00
3 H) solvgntggn%/gd unglerredyiced prpssure. T.tbe rem%waqggqnflqdﬂyéylur(m/m hod
B) : chécirbtdghdph) oh, siliReged Riutity WithiaMExtdre 4 éliyNace and cyclohexane
25  (1:4to 1:1 by volume) to afford title compound, 0.082 g.

'H NMR (CD3OD): 8 1.25 (t, J = 7.6 Hz, 3H), 2.85 (q, J = 7.6 Hz, 2H), 3.75 (s, 3H),
4.00 (s, 2H), 4.85 (s, 2H), 6.70 (d, J = 8.8 Hz, 1H), 7.00-7.10 (m, 2H), 7.15 (dd, J =
1.8, 9.9 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H).

30  MS: ESI (+ve) (Method B): 438 (M+H)*, Retention time 3.8 min.

Preparation 62c¢: [8-chloro-3-(4-chloro-2-fluorobenzyl)-4-difluoromethoxy-2-ethyl-
quinolin-5-yloxylacetic acid methyi ester

35  The title compound was prepared by the method of Preparation 34e using [8-chloro-
3-(4-chloro-2-fluorobenzyl)-2-ethyl-4-oxo-1,4-dihydroquinolin-5-yloxylacetic acid
methyl ester ‘
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Preparati on 63b:
[ 3-(4-chl oro-2-fl uorobenzyl)-4-difl uoronet hoxy- 2- et hyl
WO 3607084183 oqui nol i n-5-yl oxy] acetic aci d net hyl PEFGBR00A003644
m xture of
[3-(4-chl oro-2-fluorobenzyl)-2-ethyl -8-fl uoro-4-o0xo-1,
4-di hydr oqui nol i n-5- 15 yl oxy] acetic aci-d net hyl ester

car'é néi% g“%’d”ﬁﬁ&g@ %ﬁé{ﬂﬂ-@gﬁ%ﬂt&gﬁ gleq g pot assi um

chl orodi fl uoronet hyl ester (0.15 m -) was stirred at
80 [@epapdtiod 6ZtABSChiofFE(4EhIsiow oM zyl)-4- tiflu@Ebmisthbky-anat er
nd @ﬁ' t | yl acetate, The conbi ned

5gxt(’rt L{'@'ﬁ‘fﬂm‘%ﬁgg&%th sat ur at ed aqueous sodi um

chl oride solution, dried over magnesi um sul fate and

t heA sttuwest8-chinm $-gicthlorvazituorob et ¢-difl R Bonmettess 2+eiayl-quinolin-

Pury. Irlb&?a&ét@ qué’fne ﬂ%stéﬁé b‘iﬁ’gfi t&Yah%?JafHHﬁ‘ QCJ}PBEHJ f@ nghy

on silica m xture xane.- -

anda%fﬂeﬁrheadwﬂ%??esow%mro By ™y syedghivem ierpprgiire or 2
1@ ontpou itk sdve® ks gemovéd UNER r¢dBEXd Bgssuré ardd tBOrefitiye diluted withd -

Hz,, waddd) The%)H%@mﬁ(ﬂrre wasadjlistéd thi by %’é')addrt?bn%psocjﬁm 3H), 25 :
( m c? ri}lgiﬁigenpggs:?ba ?ﬂd e%trel_cﬁe% m)h ﬁtgyl ?C%% 7%“(/ d_gktragts were

Pr eﬂ’HGﬁ aver gagrgsium sulfate and solvent removed under reduced pressure. The

[ 3 leddivae castaiidet o @ RBRAY bi)acdortik k@ asrs fdtie- et hyl
%p&ﬁ\%o(%g ol i n-5-yl oxy]acetic acid 30 A m xture of
3 ?o or o- fI uor obenzyl )-4-di f | uor onet hoxy- 2- et hyl
-8-fluoroquinolin-5- yloxy]acetic acid nmethyl ester .
I( 0. BiMiVIR) )cD AR 5 11 @b yelr 07 .4 Ha BHf, 2.90 c()crri.r)= 7aiHk, 4H)04.38 @.BHg0US
it e 0 r a
bédr@éag%reggaq SOL0878 (& PO Bh) 1R B1I ALl

roomte

und®ys (Fedﬂ)ceboﬁﬁré"s‘)dr?%(da‘hdsﬁh'é) resi due was di | ut ed

20 tMS: B! (vat)éiethddi): 476 ((ofH)rReteniioe timvas3.adajnust ed, to 4 by
the addition of sodium dihydrogenphosphate and

e t act th ethyl acetat The conbi ned extracts
o %’16% (Q'GU?W&%"?& @7@%@7‘?55%’@2?4‘* ‘E'IBI ed over

rragﬂmqymotllarﬁ-fmnﬂaeﬂhldaclﬂe sol vent renoved under-

reduced pressure to afford title conpound, 0.064 g. 'H
NMR (CDCI3): 5 1.3 (t, J = 7.5 Hz, 3H), 2.90 (q, J =
7.5 Hz, 2H), 4.35 (s, 2H),,4.B5 5 s, 2H), 6.70 (m 1

H, 6.75 (dd, J = 3.6 ,
Hz, 1 H), 6.95(m 1 J =21 9.7 H, 1
H, 7.30 (t, J = : ESI. (+ve) (Method
A): 458 (MH) +, Reten |on tgﬁe 12.7 mn. Exanple 64:
5{4 di f1 uor onet hoxy- 2-at syl fl uoro-3-[4-(norpholine-4

., 6.90(t, J = 75

Preparation 63a: [3;(4-chloro-2-ﬂuorobenzyl)-2-ethyl-8-f|uoro-4-oxo-1 4
dihydroguinolin-5-yloxylacetic acid methyl ester

30 A mixture of (3-amino-4-fluorophenoxy)acetic acid methyl ester (0.80 g), 2-(4-chloro-
2-fluorobenzyl)-3-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
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10 sul fonyl)benzyl ] quinolin-5-yloxy}acetic acid F O N~
S 0 OO /F OH Preparation 64a:
wd2(ud/obs7asronet hyl benzenesul f onyl ) nor phol i ne  1BCEXGB2006/003644
sol uti on of 4-brononet hyl benzenesul fonyl chloride
(0.81 g) in anhydrous diethyl ether (5.0 nL) at -10 C

W s, ofeh ?oarB&ﬂ te}M g'éllatu?e ?%lteHWtPWaté’ﬁ anHE)EtﬁBl@Jj wiliEetityPacdBidrie

an trie

o e Sty jore g st APy R PR il e, |
r osnmehteemeedtnteereduoed préssutsuThedemipue Wéﬁplﬂ'?cﬂ?yéﬁ“@f‘ t h| s

t eEﬂ?&ﬁéMdepﬁy 5:Pkiicd Qelle?uuh@wam mit0e oftil ﬁe&tefm cgdldhﬂ(]ad
romet hane an e

500{?’31%38@&‘(0#5’&35?E\tﬂﬁgﬂyacov\npﬁgm JF at ed aqueous sodi um

chl oride solution and then dried over magnesi um -

suld @ik (co, 69) %qlzwns msaz,rsemmoetdq uBderiz ey eesls, 3H),-

pressure and re U

e e B0 S o e D b el 738 e TRe 2 ey W o

of I\fétlE@II(wa):(MewOéB}aﬁ@H (WUFd??é%@ﬁ?ﬁ‘é‘"W“?m‘By vol une) to

afford title 25 conpound, 0.53 g. 1H NWR (CD3CD): 5

( t EO (d, J =
Pé'n%O"%EB é%g’ro ﬂuorﬁ)tgrfzg)d' A&Q@f%a @-2 30 Pr epar at i on
64ﬁuoroqumolm -5- yloxy lacetic acnd methyl ester

2-[4- (nor phol i ne- 4- sulfonyl)benzyl] 3- oxopentan0|c

aci,d; Y &b )QQQWSQ%QI%A&)XO 1,4-dihydroquinotin-5-
et dlr ¢ ”fg
RS U I o T R T, e
( AQarBdrjated0.20g)@nulasstit adkdthoebdiflarémethyhesiar (G- rolf) was stirred at
t etr85 od F@ L. Tﬁwl ﬂ@(tm)vasacﬂgeﬁmw BhP@hdled viBicthyaeéthy|
ester

m H‘ 0? bgﬁ e)ftrﬁlgtﬁ wer,g wgs}ge lwﬂit'; sa&yyg}ec% ac}ueon%gdu% ctgon ef or 45
' 4- (sdution offetreehiphdnesive Adisisland g B9YASE BRBYSH RIS (roteed )

20 N prets§1ré P{¥daRh B 1o rekidd Uvicblum&rcﬂﬁkdmlapavld] gillve gel, eluting
rhgi\? g&{r%]g)%/c fExang! E’&"‘ chﬁoﬁon{e%gné (" qg@@[uﬁé)%ﬁe fyer 1

|rre ture for 17
ho&PfQPOUVI'%é)Wthture vvas concentrat ed under reduced
pressure and the residue diluted with water and

\%?% i‘l&?jggﬁog 15y ﬁ& {?ﬁ ﬁ&ﬁ% @ﬁ)ez od €y COARIZNEY, 001,30, S
25  4.35 (s, 2H), 480(3 2H). 6,65 58 (m oH), 6.95 (m, 1H), 7.10 (m, 1H), 7.25-7.35

~(m, 2H).

Preparation 63: [3-(4-chloro-2- ﬂuorobenzyl) -4- dlﬂuoromethoxy -2-ethyl-8-

. fluoroquinolin-5-yloxylacetic acid

30 , t
A mixiure of [3-(4-ch|oro-2-fluorobenzyl)-4—difluoromethoxy-z-ethyl-8-fluoroquinolin-5-
yloxylacetic acid methyl ester (0.071 g), tetrahydrofuran (5.0 mL) and 1.0 M aqueous
lithium hydroxide solution (0.30 mL) was stirred at room temperature for 2 hout. The
solvent was removed under reduced pressure and the residue was diluted with

35  water. The pH of mixture was adjusted to 4 by the addition of sodium
dihydrogenphosphate and extracted with ethyl acetate. The combined extracts were
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10 aqueous sodium chloride solution and dried over
magnesi um sul fate. The sol vent was renoved under

WO edaosd4pressure and the residue purified by PCI/GBR006/003644
chromat ography on silica gel, eluting with a m xture
of ethyl acetate and cycl ohexane (1:1 by volune) to
?f f died oter inbgnesiomB@taRRGind e 4divant rethbveinddrBldudet pR):sure to

o B) +, Retention-tinme 3.2 mn.

br chorar Gmea g, S et ention 1 |
{2-ethyl -8-fl uoro-3-[4-(norpholine-4-sul fonyl)benzyl ] -
4- O'KIONMR @Ddij:‘hy.dr(to.leV.B((l-}lzj 3H), 390 (QXI%}'BEIQI, pie), 265 @, 29} 4188 |
ster . 3- -4+ rop i C
Ll zn@%hﬁﬁ%ﬁ’ﬁﬁéﬁiiz%g?-”’%%ﬁﬂ% oS PLAHE ) BSE,
(no%ﬁoﬁc’l(%%gﬁ%u?-?ﬁwmﬂ A4 §98HgxlbPent anoi ¢ aci d .
met M| ESe&ve iMgtiodh): 433 (M+H)D Rytehtioa pinen2.zmici d (1 g) and -
di oxane (20 nlL) was heated at 130 C for 18 hours. The
m xt ure s cooled to roomtenperature, diJuted with
e I U BT A S P a2 AP PN 2E orrbi ned

1 x tquifonyd)benzydquinalied-yioxglacetizgesi um sul fate and the 25
sol vent renoved under reduced pressure. The residue
was purified by colum chromatography on silica gel,
eluting with a m xtuge of ethyl acet ate, : :
di chl oronet hane and)nethanol 1Q§NQ¢ﬂo,1:1:O to 0:9:1
by volune) to affor it c upgd, 0.14 g. 1H NMR
(DMSO-d6): 5 1.00 (

, 3H), 2.70 (q, J =
7.3 Hz, 2H), 2.80 (mj 4k), .30 3.60 (m 4H), 3.70 (s,
3H), 4.00 (s, 2H),£.80 (\p( 2H), 6.65 (m 1 H), 7.40 .
(m 1 H 7.45 (d,A,7 8.2 Hz, 2H), 7.60 (d, J = 8.2
Hz, 2H), 11.10 (br s, 1 H). Preparation 64d: .
{4-di fl uor onet hoxy- 2- et hyl - 8-fl uor o- 3-[ 4- (nor phol i ne- 4
- Fudamatiytl 94Ben@rohpethbérzefesitiomynbataiht ¢ aci d nmet hyl
£ster 35 A mixture of
{2-ethyl -8-fl uoro-3-[4-(norpholine-4-sul fonyl)benzyl]-
4- SXBYonpf +hroRvBrHYRANAYIe oY ghiqsids §0:fd @t in @ntydiods Hietbwhy |
estether 60.rl4 aiy) Q *CNyasktreatbitvithyd dotutiorestimdepholihd .280hL) and
20 Gt B Jo ) SFERARPE R ORGGrbthet &:dIniYLphe rdRAbRSHHT

carbonate (0.12 and acetic acid i , '
chl"8F S&TEPIRdP W%ﬁrﬁ{aées‘i"‘érﬂ Royr ae thep plired &t taip fgpegtug fog o
20C fighourg. Thewixire weis dlilyigduritimatenestrasted Wisitldichtoronaasimne and
t telﬂblafoﬂnbiué@extrﬁﬁté_rwgsﬁéb \Wh_tsﬁtuh&%%ﬁlie%[l‘éjsto@i&ﬁwrcﬁsr‘iog@pl\mi&%nd -
e ' [ racts re dried over
K S eandelin SR 108 Con U Ao BBy
r e BFEEHE Bdihededire @urified by ¢qummchipmaiographyen sitied sl eluting
c o lwithra mireorethgigicetpta inddycishdxbrea3:g Y volthd)itol dffgrd tid t h a
25M %bHEEn®b.s8yCc! ohexane and dichl oronethane (1:1 by
vol une) gave title conpound, 0.092 g.

"H NMR (CD;OD): § 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-oxopentanoic acid methyl
ester
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iHNWR (CDA 3): 51.30 (t, J =7.2 H, 3H), 2.90 (g, J
= 7.2 H, 2H), 2.95 (m 4H), 10 3.70 (m 4H), 3.85
W@ 2007884743 4. 45 (s, 2H), 4.85 (s, 2H), 6.70 (ddPCTGB2006/003644
3.7, 87 H, 1 H, 7.00 (t, J =75 Hz, 1 H, 7.25 (d,
J =8.3H, 2H, 7.30 (dd, J =8.7, 9.6 Hz, 1 H, 7.65
(J =8.3 Hz 2H). Preparati on 64e:
{41/gé I I?l#‘]gg?]ro]’rﬁ OE %Feflgutoyéel (§ 2& Ig)u"g) %n )y(d?’r}) s%%tHaer lérﬁrahﬁe_ 4

L) a0 (gwas treated with a mixture of tert butanol (1.0 mL) and 3-oxopentanoic

{4 adldfmdu@r@taatmm 2rhe iU Waskstitiety 20 0 3c-{of 44 mmtitd wlditea - 4

| h |
sS u J LW u}“!&ﬂ%%;{ olng tﬁ‘ﬁ%h% oﬁuwénglﬁ}{% @%gée &5 n@@ Qngml y
aq d@aﬁgdrqﬁprﬁh %Qm‘-h%‘? W%@d &sIrepultishmixtyreapared tp rapils
St iterm@thatart oved 0 o Gnd BEmstifred attres teaper@ud @in7 hofe Tisol vent
Wasmligﬁmg gonUMr%{ed Lr‘?&épr(é&%e@ E@%ﬁwa‘ﬁd ﬂ\réqesﬁolag dlluqe%%d Jﬁ‘ H/gter
o g By WL Pt e, She OBBNEH R B HETRGY R0
1Ganchgeedus aciuadchiwiritidisoittidrydnd aideet carérenaghdsincsuiidte. Imae solvent

emarsagﬁo%gagﬁdﬁ ma@&eéwe RSk wsﬂheeam@é&b%aémﬁodl um

chI rid ‘
e ionbERPM ST st e o SR B P aeeny Bokt e
25 (t:a by vakene) td affgrdditiecdmepund, @4 1rd- Xt ure of acetonitrile
and water to afford title compound, 0083 g. 1H NWR

1 4 Hz. 3 .80 6H,
1 DQ@OFQWMHMQ@(% g feidgiond Loy 5 (o
3.7 Hz, 8.9 Hz, ,730(tJ:75HZ 1 H, 7.35°
( d,Préparabn 64cB23thylzs- ﬂu&}d)a-[4 -mdphofibey-sulforyl)bny-4ldRo-4,4Hz, 1

;3 ’dlhggrgéf@ﬁ?_ﬁil?@ﬁﬁet% a'Elé met%({")este}vs ESI (+ve) (Met hod

tention ne 10.0 mn. Ms: ESI
(+ve) (Method B): 555 ( MtH) +, Retentlontlrre35mn.
2(Ex ahrpixigre@f (3-amino-4-fluorophenoxy)acetic acid methyl ester (0.22 g), 2-[4

{ 4-@biiphd#Rs- @-@ﬁfohﬁ%é’nzfl - SblWdmBoit Iaél@ﬁw@fhﬁ obtér 6@’ by Ol i di ne-

1 35 car uin } d 134
PSR SO AT R 5 e
Pr dpamiturewas®aled to room temperature, diluted with water and extracted with’
( 4-oulyl RERRETHYORBIRSYD )Y Wedd dridl Brek mAHEBILARMRRELNG 1B

25013l 0 BRI Y e s LIS R and

at 0
C \&ﬁ@”‘@@@@?’é’d’“\ﬁd“ﬁ\g%?ﬁmgd‘l”h 3 Apiep g cHm "’}‘féta‘GBd'ﬁi"qfﬁL”)ethane

and methanol (1:4:0 to 1:1:0 to 0:9:1 by volume) to afford title compound, 0.14 g.

"H NMR (DMSO-d6): § 1.00 (t, J = 7.3 Hz, 3H), 2.70 (g, J = 7.3 Hz, 2H), 2.80 (m, 4H),
30 3.60 (m, 4H), 3.70 (s, 3H), 4.00 (s, 2H), 4.80 (s, 2H), 6.65 (m, 1H), 7.40 (m, 1H) 7.45
(d, J = 8.2 Hz, 2H), 7.60 (d, J = 8.2 Hz, 2H), 11.10 (br s, 1H).

Preparation 64d: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(morpholine-4-
sulfonyl)benzyljquinolin-5-yloxy}acetic acid methyl ester

35 '
A mixture of {2-ethyl-8-fluoro-3-[4-(morpholine-4-sulfonyl)benzylj-4-oxo-1,4~
dihydroquinolin-5-yloxy}acetic acid methyl ester (0.14 g), N,N-dimethylformamide
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The resulting m xture was warnmed to room tenperature
over 1 hour and then stirred at this tenperature for

WQ 20000843 The m xture was diluted with 1.0 M aPCUEGB2006/003644
hydrochl oric acid, extracted with dichl oronethane and
the conbi ned extracts washed 10 with saturated agueous
sod{3umig Homssighe cHBdnkiei(@TR gacd ddsracdichiB@dimeRORES I um

sul [ &) TR0l 36 PP ok ﬁoﬁ,@%% hi d&m&' s JO%QH R0

?E%%ggrgturtgoqllugg wigh Wer(aﬁﬁj eﬁrpﬁted \{gthwycheta@ Ihe@orgblp@
2H) extract&@eré tijedbver nfagBesiim sulfdibaritie soedGenfaved @idr, redlicdD
§ d, préssuresPL%fléEK% c% ﬁl)e'reszdué gy ééﬂjmrrlzhrémgtograbﬁvon ?si'_ga gel, eluting

ra
3- o‘%‘g‘ ajmixtyre of oyPlobxprR 31 d|°“'8’8?‘5t8?1’5‘?l(3 bB\h‘ﬂH"]eb%ﬁ’{F Hifoi ¢

aci @brmvewddwOQZ@Ster 20 A suspension of potassium '
tert-butoxide (1.4 g) in anhydrous tetrahydrofuran (40

m.), d f b I
(5 el 3 sbiintn £ s 0. 2200 Sty i i 4"
16r) 3.70Tme 4 X.8RusB3H\s4556.i2H), & @5 &, 2i), €70 @Id, J453.TyismHze tH)and

theﬂo t, JSO6 Wl ), 035 (6,4CdW 15, QP()??BN# dBhenyY, )QRiWizr 911)' %éﬂa
-yl %9‘? (2.07g) in tetrahydrofuran m-j wa
adde hd the resulti ng m xture heated at 70 C for 24

hours. The 25 m xture was cooled to roomtenperature,
di | pegslatioh b4e: {N&ﬁf@ﬁroﬁh@ﬂO)beﬁatﬁyﬁﬁ-ﬂ@Wﬂﬁ%tirrpﬁcﬂine-ﬁ-em)Ved '

d ' d tracted with
1y o B A B ES B ek 0] O3 G et s washed wi th
sat urat ed aqueous sodi um chI ori-de solution and dried.
0V eA mixaga e Hi-difftosxrethatye2-etiyne-fls@d-3-grnomasine-@noved under
q !
Eﬁréoéﬁ&%ﬁ%p%ﬁ ognn5 leg)g/}écgt% a(:l@%{emw%s@%'é 'gf%tr%&%%éﬁ@o
i i8S B MeadhgAe il gy o ol el O HS piiog atjgom
24 ol tamesrature faa R hour dThieispilvent wasrpoomed pndef reduagd preSdurd\4Bd the
2 0 Orgél%%é dilue WitkR2@p @Agm%turé@as Seflsteli Tonﬁ)y(ﬂMa&o*a@%
b o St M osenehrep it e ity S aParge T ctined "
-C a%mwgrm@ﬁm it saiqrated dqyenus spdivmothloridessolulienapyl ddsst i ¢
aci ﬁ/emﬁghydmneﬂfaé The AolVBnka r@m&kd under reduced pressure and the
2§ 3- rggaJéertlﬂgtEJi H F@%Oaf Xée?o%ﬁﬁlé &d%&eqtorgﬁglja)( le c%ﬁm‘ngnd

(pyq*‘?aélgr di ne-1-carbonyl ) benzyl ] pent anoi ¢ acid net hyl
ester (1.0 g), pol yphosphoric acid (2 g) and di oxane

(ZOHFMR ﬁ%@d‘&?t&@l%f{‘idlggr& §8re. 8’@3 Ir3360 (Fﬁhﬁﬂ)”l A@(Qr e

erature,

an 02"39(4t9r°a(?31258 7P A9 &t By IHZH%%'f'%\ﬂ'é) 7 %@ s 75 Pz, TH), .36 (¢,

30 =8.3Hz 2H), 7.55 (dd, J = 8.9, 10.1 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H).
MS: ESI (+ve) (Method A): 555 (M+H)*, Retention time 10.0 min.
MS: ESI (+ve) (Method B): 555 (M+H)*, Retention time 3.5 min.

Example 65: {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(pyrrolidine-1-
35 carbonyl)benzyl]lquinolin-5-yloxy}acetic acid -
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10 conbi ned extracts were dried over magnesi um sul fate
and the solvent renoved under reduced pressure. The

w0 e@7dsEg4nas purified by col um chramat ogr aphyPGHGB2006/003644
silica gel, eluting with a m xture of dichl oronethane
and nmethanol (9:1 by volune) to afford title
compound, 0.25 g. 15 M5! ES (+vey (thhod B) 467
(MtH) +, Retention tinpe
{4-di fl uoromet hoxy- Z- €}
| - carbonyl)benzyl ] gs
ester 20 A m xture of}
{2-ethyl -8-fluoro- 4goxo §Tf4 (pyrrolidine-I-carbonyl)b

N-

or ol [ 4- (pyrrolidine-
oxy cetic aci d net hyl

enzyl]-1,4- dihydr ol Fn-5-yl oxy}acetic acid methyl
ester (0.25 g), N I met hyl formam de (5.0 ni),

pot assi um carbonate (0.22 g) and acetic acid

chl Rre@dhtibh 662 @rolblvyeth@ipiieayl)pytdidid8-yimeihamae stirred at
80 C for 17 hours. The m xture was cooled to room
%eﬂgerature diluted wth matg; and extracted wt

t

foluianeiraloromsihyipgizy Aiyide £-0) ppdrypralidie (&2 g i '%d
oV edlchtmgme@@nejm g1l) 4tat°e wanideatdaavits elhyldisopropylamine ds.2imte r
r edﬂﬁe&unt.ng ARBK WS wa’meldftd r@afﬁ téprr;se@furet &r 1rrt%a+ éi”d@neh%étlrred
chroma i n Wi a
o A el Rk B0, TPEmbis G el ot 1)
v oI hydisyhieyig peid teirected Wit digituenagthape aed the coginrebextrasts washge)
1(]Ii:> Vetith@etuR)ed aglebus detithr thiofRts6I0tidn@Ad them@ied over Mabnesium
re t
B O Sl sempveg ynar o piesgins oo e SR
1 %%9bony|)benzyl]qU|noI|n 5- onxy}acetlc acid 35 A
m xt ure of

e iass e B s g G5 LRkl ne-

- carbonyl enz¥ %ﬁ tic aC| nethl
‘ l%st?é'P 4(‘?9@@ Yy A0 deﬂréi%}'&r%‘f)u? d, J( %)Hﬁﬁw and 1.0 M
aqueous |ithium hydroxide solution (0.55 nL) was

Sti gk sehish sfrboélmol_ﬁﬁ (60@01%91@?lcgr'é@r?yﬂé’bn?ﬁ}gérﬁﬁ%@%é 91%944

tenperature for hours. The sol'vent” was renoved under
re &d pressure and the residue was diluted with
wat er. The pH of m xture was adjusted to 4 by the

2@ddd §ds@éhs:oﬁ>5f p‘é@é’dﬂd’(ﬂeﬂ-‘bﬁ%@d&(g 23pih @ﬁ’r@ﬁr@b@tet?dh?drbfhl%n (40 mL)
r eSlIJl)taé &Qst tﬁera%(& k/vﬁfk ; % ré"@?erﬁookang Zi ¢ )b {13 Of(O teF]t%FIOlcgaQﬂﬁi 4, '
0. 1r11et@/l ester (1§ lNNRTr‘(eDNzg@e #ey stirred at 0’g f({rt45 minutes ?mmhqua
3H)solufion/db (4tatilorofite)hylpZen@ipyrdlidind -yimethafiortd22.0 gl tetrafidddfurdrt ,
J ‘(1(§mé) vﬂ% go t?‘\e Aégulﬁr{g gﬂéure h@at&i t70 szgp'_fzﬂr h%ﬁl_lé hgs

d
% d, mlzjture was So)qfi to %1 tempegg re( tilluteji vwih ygterl_@d the'tetrahy rofuthn 15

1 H)rgrﬁowa (obed l:eaucgd pressure. The residue was extracted with ethyl acetate and
the cdmbined extracts. washed with saturated aqueous sodium chioride solution and
dried over magnesium sulfate. The solvent was removed under reduced pressure
and the residue purified by column chromatography on silica gel, eluting with a

30  mixture of ethyl acetate and cyclohexane (3:7 by voiume) to afford title compound,
1.149.
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Hz, 2H), 7.50 (dd, J = 8.8, 10.1 Hz, 1 H. 10 MS: ESI

(+ve) (Method A): 503 (MtH)+, Retention tine 9.4 mn.
WERETPBE4H6: PCT/GB2006/003644

2-[8-chl oro-3-(4-chl orobenzyl ) -2-di fl uor onet hoxy- 4-

met hyl qui nol i n-5-yl oxy] - 2-net hyl propi onic acid ~F NOH

O ' H)*, Retention time 3.0 min. C

2- []Ngs c@g}slI (5?%@%&?% thrbrg?\g"b()enzyl )-4-m et hyl -2-oxo-

1, 2-di hydroqui nol i n- 5-yl oxy] - 2-net hyl propi oni c acid

rretmgﬁara@gn @fic: {2@th-gfiuritofraxo-8fi4-(pyrrolidine-1-carbonyl)benzyl}- 1 4-

8- Comy%@mr%m( éyl@ﬂhé&ét@@@iﬂ&ﬁélh}ll -sBtehydr oxy- 4- net hyl -
qui nolin-2-one (0.14 g9), NN-dlrrethyIforrramde(lo

), sodium hydride (60 %in oil, 0.020 and 2- - :
br mmzreméfmlm‘bwownh@w&caﬂcwéﬂﬁth@@teéG%39 ) 3Px¢¥-l4nas.
tst |(bfr©ﬁ’dnﬂzf-1 - FBbERIpantaeSacid mERS! d¥teX t1Lrg, po@moemhcedd '

0 r er a n
Wi taﬁl c25r§)hem loxan% g{oemL) %A Hétat%%ty\fﬁggc Y(\@ﬁéeﬁou% ‘Hﬁe%r%urgg’%‘g
oV eaoolﬁ%\gm@m tampseiieedigediith WatRs apdexiasicrupih efwiAseialg: The
10 NdRmbiherkxerads ydre 8rid lo@er mﬁbreasm&umhtmm spherit famededoy

col HH’ reo%Fgogﬁ%g?rg AP t@éldl%\lv% uhffé@ bg EAIumrfth ;Q)graW:ythﬂ a "'

ure .o acetate an exane
voI%‘ﬁ%?e'vteﬁ't'%ﬁ‘f’%'rad“'i‘tl”ﬁl%d %mfd%*aea Jto -
( +vedfprd ifideddnmpdur) 0.25484 ( MtH). +, Retentl on t| ne 4 3 mn.
30 137 WD 2007/ 036743 PCT/ GB2006/ 003644 Pr epar atl on .

15 1S B 79 Metpop B % BB BPYIOB IR 7 I omet hoxy- 4- et

hyl qui nol i n- 5-yl oxy] - 2- et hyl propi oni c. acid nethyl - .
est;&épamsn b4dt [4RINCSBREaNG RS- PIRRA-RpyRYidnea- net-hod of -

e
chlcc%aoo @b?nlfy'@'wﬁ%lﬁ% %9 a‘ieg"; %'dﬁn?tWy?Stei oxo- |, 2-di-hydroqu
i nol i n-5-yl oxy] - 2- nethylproplonlc aci d nethyl ester.
20VB: A fafslure( of y2egthy{-Btidn® atoxd) 3-[4 4@ rol(divieH)carbol@berngik oh ti ne

S. odél“%l’aﬂuﬂo% g Qfﬁﬁ{: c 181 rr@ﬁﬁ es er %) .25 g% N,N-dimeth Iformamlde

hyI (aﬁl%ﬁ){)tgss'@ W@Q??go%zggf? Cﬁtl"&ﬁ'fj BH?rBd'fEP 0816&)%?5%'& ure .

of (0.28 mL) was stirred at 80 °C for 17 hours. The mixture was cooled to room

2- [tgm.sé?it%caﬁeé ﬁtmm&ﬁﬁb@(ﬁé&éd)wna'eﬂhylfécé&& o:metc&@amw met

y op
LY\ B oo s AR R R BB fﬁdé°ef 0
- M auersrasuriiicaignpfihg yagides pycrelugy (cyomatagreghy gn ﬁ'i'Qa)ge'V\ﬂgt’"g
st i with@dnirlire bPEBoRRife@hatitH@omethane (1:1 by volume) gave title

compound, 0.14 g.
30 MS: ESI (+ve) (Method B): 517 (M+H)*, Retention time 3.7 min.

Preparation 65e: {4-diftuoromethoxy-2-ethyl-8-fluoro-3-[4-(pyrrolidine-1-
carbonyl)benzyl]quinolin-5-yloxy}acetic acid -

35 A mixture of {4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(pyrrolidine-1-
carbonyl)benzyllquinolin-5-yloxylacetic acid methyl ester (0.14 g), tetrahydrofuran
(3.0 mL) and 1.0 M aqueous lithium hydroxide solution (0.565 mL.) was stirred at room
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for 24 hours. The solvent was renoved under reduced
pressure, diluted with water and the pH adjusted to 4

wbyoorias7azidi ti on of sodi um di hydr ogenphosphat ePCTB82006/003644

m xture was extracted with ethyl acetate and the
conmbi ned extracts dried over magnesium sulfate. The

sol teaperative Sor 2 @B Ete YoNEAT wds@ﬁﬁtﬁ@@urﬂ@ﬁ@&léé@pr&é%u@faﬁ@ihg

t i t rIeQ%u%Qvag ?mw ’waéer %J o rryEbre w%s %ﬂé.v 8%{)4 tqu%e %j%jf&l—lz
"Bf sodiugm @fyd(ogenpyoeghge 5nq.tﬁe regpimg prpmg@te(\@ps cglleete@bys Hz

2 H) filtraforb Bagheld wilh wat&.afd tied 16 difold)title donfpound( 811 = 73 He, ,

4 H. 25 Ms ESI (+Ve) (N@thod A): 470 (MrH) +, ,

Retention fjnme mn. nple 67:

2- [ BNV (PM§0:49): &r1o1§éhiy|7 $Hg. 9&1>'f1| ARt -I5: T4 Horbh4
- neasiy U gbidttd 2); S/, Qeyel 0 pHPMLE (sPEH) .85 (5,26, 7.00 @dCd

O §% 8q:'|z 1%3)31%? FOR240381 435 PCT/ (f-ﬁ—?r?(?ﬁ{ D958 5.2

Pr epar at

2- [% ¢, 45%deﬂlﬁ"%ﬂeﬁf§11)H)8 f1 uor o- 4- met hyl - 2- oxo- 1, 2-

1@i hyR ESHbve) dVétmedtr)y400 XV T, Bptetioh dmas.i ehinret hyl ester

The title conpound was prepared by the nethod of -

o PGP B e ey b eyeremstseryt- 1

H- costindayinplin-5atexyhprthethytprenionivasid oni ¢ aci d net hyl '
ester. MS: ESI. (+ve) (Method B): 438 (MtH) +, Retention

time 4.2 mn. 10 Preparatjon 67b:

‘et hyl qui nol i n-5-yl oxy]
title conpound was prep

~di chl or obenzyl ) -8-fl uore=4- ne

i

2-[3-(2, 4-di chl or obenzyl ) - 2;di

N %'UQrO”EthOXy 8-fluoro-4

I cyaci d nmet hyl ester The
the met hod of

Preparation 65d using 2 A
- 2- oxo- 1, 2-di hydr oqui
nmet hyl ester VS:

nol i n- 5- onxy]proplonb Lyl t )
etention tine 5.

ESI (+ve) (Method B): 48§ﬁ(mer%+
n. Preparation 67c:

2-[3-(2, 4-di chl orobenzyl ) -2-di fl uor omet hoxy- 8- f | uor o- 4

- Zepamitidhydee LH-18 @hlod=3543hiensydnBy)irh &RVI-8-0R6 1 Bl dihydroquinolin-

5-yloxy]-2-methylpropionic acid methyl ester

20 A mixture of 8-chloro-3-(4-chlorobenzyl)-5-hydroxy-4-methyl-1H-quinolin-2-one (0.14

‘ g)f N,N-dimethylformamide (10 mL), sodium hydride (60 % in oit, 0.020 g) and 2-
bromo-2-methylpropionic acid methyl ester (0.11 g) was stirred at 100 °C for 3 days.
The mixture was cooled to room temperature, diluted with water and extracted with
ethyl acetate. The combined exiracts were dried over magnesium sulfate and the

25  solvent removed under reduced pressure. The residue was purified by column

30

chromatography on silica gel, eluting with a mixture of ethyl acetate and cyclohexane
(3:7 by volume) to afford title compound, 0.056 g.

MS: ESI (+ve) (Method B): 434 (M+H)*, Retention time 4.3 min.
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A m xture of

2-[3-(2, 4-di chl orobenzyl ) -2-di fl uor onet hoxy-8-fl uoro-4
wep@rlogd7agaii nol i n-5- yl oxy] propi oni ¢ aci d met hyPCEEB606/003644

(0.15 g), nethanol (5.0 nL), water (0.2 nL) and 5.0 M

aqueous |ithium hydroxide solution (0.090 n) was

st 'PF pglgtld’#GGlg ?‘fﬂﬁlo%gg - a'ﬁdﬂ&b%n{ypjé -dfiBoréfeth\aSmethldGinolin-

m xture was er ﬁq trate was concentr at ed. :
unddiofedstuiarorigpieaddPE™ Y resi due was acidified by
the addition of glacial acetic acid and the resul ting

P 86 fleaih SRl SdStba By e rletro@bf FOdbard0GEvadsind 4 3. vt er

SRRt e A OF | #’Eﬁ%d@%p'sﬂ'ﬁ%v%xﬁé Xﬁ. te
solmed\ylptbplmﬂc gpid rB0hy! ¢$taVR ( DVSO- d6): S 1.50 (d, J
I—|23H) 2.75 (s, 3H), 4.15 (s, 2H), 4.95 (q, J

2. o givglohenf o Gy pbgedeidaging g 15,
Hz

7.40 (dd, J'= 9.0, 10 Hz, 1 H), 7.65 (d, J = 2.2
10H) Preparéhon(be: 2-18 ghiofe-3- (4‘Ehlordbehﬂyl) 23filudiGinethl-4{meirg)quinolin-

%%%8’8‘%%3‘?%%59%@2002{? 5822'42” tE;genpllg gsm o

(S).2-[3-(2,4-di chl orobenzyl)-2-di fl uor onet hoxy-8-fl uo
r oA4mxtmebfwn8<¢u1bm®(i4nhl&opdnay()yq @iwopmethoxy-oetlyiqEindined-F. F -
Iﬁloplorﬁc &Réﬁﬂ&ét&%&%@;? tetrahydrofuran (20mL) and - . -
| or ob - 2- 0X0- -
15 z 0 hej dﬂﬁ‘l&'ﬂ‘dwrf’ﬁ R I A
estch!124 Jﬂouns Yha golyemifwas removed under reduced pressure, diluted with water .- -

3- ('agd ﬁl\e QH ﬁﬁ]béﬂdQ@@Wﬂﬁé hadioh bma.m%mwweﬁm?é?ﬁaﬁeméyl - | H-
UI .
(5 1o o it e e B BE b BB,
c hlnmgwwmmukf_ﬁtﬁ Eheoivanties Famovednger rwcwr@furw&aﬁgiduﬂﬂ? ed
20at cé@pdand,0f022¢ hours. The mixture was diluted with -

wat er and extracted with ethyl acetate. The conbi ned

extracts were washed saturated aqueous sodium chloride -
s ol NMB{CDEIR); &H755:H). 2.85 (s, 3H), 4.20 (s, 2H), 6.60 (d, J=8.4 Hz, 1H), ~

7.05 (d, J = 8.5 Hz, 2H), 7.25 (d, J = 8.5 Hz, 2H), 7.55 (d, = 8.4 Hz, 1H), 7.85 (, J =
73 Hz, 1H).
25  MS: ESI (+ve) (Method A): 470 (M+H)*,. Retention time 13.7 min.

6.6
6.6

.1,‘

Example 67: 2{3-(2,4-dichlorobenzyl)-2-difluoromethoxy-8-fluoro-4-
methylquinolin-5-yloxy]propionic acid :

30
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magnesi um sul fate and the sol vent renoved under
reduced pressure. The residue 15 was purified by

wa@ edoase7ehr omat ogr aphy on silica gel, eluting BMT/BB2006/003644
m xture of toluene, dichloronethane and ethyl acetate
(1:1:0 to 0:1:0 to 0:10:1 by volune) to afford title

Con‘ﬂ@mlOﬁWaaQ-{U:@ A chIBlobshzy! 8- Ribrat-mbfRj-2 o1, 6+ve)
(MEJ’QB qmohn éggxﬁprop@mc aciR et e's%p time 4.2 mn. 20

Pre at'ion
(S)-2-[3-(2, 4-di chl orobenzyl ) - 2-di f| uor onet hoxy- 8-f 1l uo

I 0-Phe titieedompburidiwae bieparéd byl tasyidtioda Peparétiod Bidusing 3l k-
53 St fidhiofdbEnzyb- g by gor Hﬁo‘?&? g)n)(@ﬁl &@‘%ﬁr? 28 oY ank B%rJE%EF&B%mc

ﬁ%r at | on
d1UNI SHBbenzyl ) - 8- f 1 uor 0-4- net hyl - 2- oxo- 1, 2- di hyd
roqw nol i n 5-yl oxy] propionic aci'd nethyl ester. Ms:

ES'Mé ‘E‘Sﬁ vé) adihqk) Bhs g\ﬁﬁﬁ* h%ﬂﬂ%ﬁ*tlmgﬁﬁﬁm' on time 5.0

reparati on
(S) 2 [3 (2, 4-dichl orobenzyl)-2-difl uororrethoxy 8-l uo
1¢ o- P4€Pam§0m6}'ﬂbq2ﬂ3r(aHﬂnhl&ogdnqx)yq-cpﬁhopmMny eaftiod-4140 WO

200 ihiR- & mxture of :
(S)- IQ’[a)gl (2,4 SR%-cﬁ(flchf“)or obenzyl) S.g_ di f| uor omet hoxy-8-fl uo

ro-4- net hyl qui nol i n-5-yl oxy] propi oni ¢ acid net hyl
est1ép tifarompeindyvas prerarsyithe(naetitedief Brepaiation F541BINg 213-(2)4-
andiichlofdb&AzAR8 S 4-bth{i2uwsd-1 2 Amodrb &M ofs- WoyPRploRle 969
' lsm et irred 5 at roomtenperature for 18 hours.
The mxture was acidified by.the addition of glacial
acetic acid.and concentrated under reduced pressure.
Thevs: €8l (e (MaisodtB):i488I (Mt TIRetentibhtind@s.emirt 0 af ford title
) COnpound as a white solid, 0.067 g. 1H NMR (DIVBOd6):

Jprep&raé%‘ ?7 215 ?214["'5%‘250%%‘)1%2‘“'“ifPB‘etbOXV@(”HOfs 43, 5(Hz’
201H)me@yrn5|o@nd 5ytesylproor®s defid, 1H), 7. 20(dd, J= 2.2, 8.5 Hz,
H, 7.40 (dd, J = 8.8, 9.9 Hz, 1 H), 765(d J=

( wé\'ﬁg‘a'e e g N b
];gomcg‘uc acid methyl ester (0.15 g), methanol (5.0 mL), water (0.2 mL) and 5.0
24\4 Ayuedus thidm3y réxihionticlie. 0goth)) was stirel BGBRNRIPESNredor
ZSWEtZE] MJ)lﬂé‘ 'Tﬂ@llnlxﬂreﬁNa\é lflﬁgfé/cil 4RG %Iflﬁa eciva@%nQengate \und/er reduce? O
pressure. The residue was acidified by the addition of glacial acetic acid and the .
resulting precipitate collected by filtration, washed with water and a mixture of water
and methanol (1:1 by volume) and then dried to afford title compound as a white
~ solid, 0.13 g. ‘

30
'H NMR (DMSO-d6): & 1.50 (d, J = 6.6 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 =
2.2,8.4 Hz, 1H), 7.40 (dd, J = 9.0, 10 Hz, 1H), 7.65 (d, J = 2.2 Hz, 1H), 7.75 (t, J = 72
Hz, 1H). :

35" MS: ESI (+ve) (Method A): 474 (M%H)f, Retention time 14.0 min.
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0O OHCA 20 Preparation 69a:
2-[8-chl oro- 3-(4-chl orobenzyl) - 4- et hyl - 2- oxo- 1, 2-di hy

waele@gusdrad i n- 5-yl oxy] propionic acid nmet hyl .esPEr/GBh@6/003644

title conpound was prepared by the nethod of
Preparation 34d using 8-chl oro- 3-

Lobegzyl) hydr @Qne)
AP DR Gk SN i e
(+VH“VW@€'VB§K¥1P!PP€P"(%P +, Retentl on time 4 1 min.
Preparation 69b:

2-[8-chl oro-3-(4- chlorobﬁnzyl) 2- d|fluoronethoxy 4 et
hyl qui nol i n- 30 5-yl oxy oroo|o i-cracid nethyl ester.

conpound was prepared byAAhg *vt%od of Preparatlon 65d,’
using 2-[8

chl or o- 3- (4- chlorobenz
i-nolin-5-yl oxy] propi
(+ve) (Method B): 470 (MHH) +,
Preparation 69c: ' ‘ ~
52-[8-chl or o- 3- ( 4- chlorobenzyl) 2-di fl uoronet hoxy- 4- net

hy'%ﬂai&ﬁéﬁ 68a: (5)- actsqz,yqdmme.ﬁbenml)ea fmo::ci)(-ﬂf r;‘i«éihyixzmoe}1 2re of .
I'f [ uor onet hoxy-4-net .-
h I q M&Q%u]%oﬁ)n %ylgylp?otﬁloﬁ G QQ@ trr\étxyl )ast&
g) tetrahydrofuran (3.0 nL) and 1.0 M aqueous
| i tAvhiktonetoy slapxdichiorabehayl)-8dinord-S-hguroryH-nesiy/l- S-uinolict2-qoe
1d OQ it (%@ Wo%éﬂ{yﬁorﬁgﬁldg (5. (ﬂﬁHrp%tasJ 08 cé'deﬂaiér(@ﬁ"@%nd (R)-2-

yI 2- 0x0-1, 2- dlhydroqu
et hyl ester. 5 Ms: ESI
Ret ention time 4.8 n1n

propiontc acid nethyl ester (0. 22,:m  

A R R S

pr esxure easiigtet wih watei afd extasied widt sty sdetate- Trappmbigedst at e.
15 eIf&tst&ﬁéh @Kﬂ’rdt&faqﬁedﬁﬁécﬁilumm&b biutiéh, sratdurat ed

aqgﬁagg?ss dlrsq%o l{? arfoh(ke SO dler?t rel#OQI(IB(#JLt]r‘IdQHEdLQEJ Qe/rgsggr\ée’fd\e residue
1y ed@eeurlf|e®bse§>§mw(@hnomata9rﬁ@w&n glliqage, eluing e mdired . ' H

NNI?thdaU,Eégahd»ﬁ;)nethSnelarﬁ@twmcetdte : ﬁ% ga 0k4z0 to BHP;1 bR vBENe) &,
agﬁg”'ge ﬁ;“%%“"ég%a cids @g%'&j% 29, 7.15(d, 3=8. 4Hz, 2H) , 7.35

(d J=8. 4Hz, 7.80 (d;, J =8.7 Hz, 1 H), 7.90 (t,
J MFESHzye) 1M¢ﬂ)od BY3:38 BBHH) metea)tnoo be hamm\) 456 (M+H) +,
etentlon tine 13.8 min. Exanple 70:

e S T

methylquinolin-5-yloxy]propionic acid methyl ester

The title compound was prepared by the method of Preparation 65d using (S)-2-[3-
25  (2,4-dichlorobenzyl)-8-fluoro-4-methyl-2-oxo-1 ,2-dihydroquinoIin-5-onxy]propionic
acid methyl ester.

MS: ESI (+ve) (Method B): 488 (M+H)*, Retention time 5.0 min.

30 Preparation 68c: (S)—2—[3-(2,4-dichlorobenzyl)-z-diﬂuoromethoxy-8-f|poro-4-
methylquinolin-5-yloxy]propionic acid
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wa 2@7/03043i hydr oqui nol i n-5-yl oxy] propi oni ¢ aci BCTreBRy6/003644

F / d Odd Preparation 70a:
(R -2-[3-(2, 4-di chl orobenzyl ) -8-fl uor o- 4- net hyl - 2- oxo-

ester 142 WD 2007/ 036743 PCT/ GB2006/ 003644 A m xture
of .
3- (2 4 dlchlorobenzyl) 8-fl uoro-5- hydroxy 4- nethyl

nL% muﬁwﬁ 8&@%@,%(35@%@%&-?2(@\' 'ffs“°§°}“eg§ﬁ%/¥ %@; ng%{n de (4. o

¢ hImethgiguinglin-&1ylogy @ apiahiorpsidimethyaster0.07Q9)1 mefanoldd madi r r ed

-at w‘ll@r @. 1fnq_') al:t)d @@ ueU]@llthl% K{ldﬁxﬁie‘é@ﬁloﬂ (d. 050@(1) thI sﬁirred

Ul

ter a
o e BT PTRE PR oe s s Pt et o RO B e
s olagettic e¢id andcomognteaiestundersigfiyessi Rmﬁl% IThefegidggitpsttiiferated

S OlyWiR Bhter 16 BRYEflic UHHSIUN OUMIRE sluamsaulge. The resi due
was purified by colum chromatography on silica ge
eluting with a m xture of dichl oronethane and ethyl

ac & BVB (PNISO-dBlod 648 (coy = H8IHEREY, 276 @ BHb A5 {5 Be4.65 (3, J

IOCO'HUBde1 @56.76(dPAL 85 PRAH, 6578l (ddlJ = 0.218/8 Bz, 1K) 7R5(ddEEL

égz)aré z,t1n9§(§§)(dd 438 50 Rty PRE RNS LOB ! 15, 74, TLN-

(RYZﬁLU30(2 4- dlchlorobenzyl) 2-di f | uor onet hoxy- 8-f 1 uo
r 0-vb: ESEERY (MitHoa @):i4ns B DRYtraicoPheoniicomiaci d net hyl

<ester 15 The title conpound was prepared by the nethod

Prepar ati on 65d

15( 2 ngaraple [9: 8r[6ﬁ%|ﬁlaﬁ- 4 tglIg?benlyl)-Z-Llfluoromethoxy—4-

" Preparation 70c:

20

(R -2-[3-(2, 4-dichl oroke ‘
ro-4- methyl qui nolin-5- ony]
oo

uormnthqmtohy-B-y&xmpmplgnEahmydr oqui noli n-5- .
yl oxy] propionic acid nethyl ester. 20 Ms: ESI .(+ve)
(Method B): 488 (MrH)+, Retentdon tine 4.9 mn.

cl '

(R -2-[3-(2, 4-di chl or obenzyl¥g29di f 'uor onet hoxy- 8- fl uo
ro-4- rmethyl qui nolin-5- vl i oni

m xture of : t
i f1 uoronet hoxy-8-fluo
Mi oni ¢ aci d net hyl

), -water (0.1 ni)

ester (0.054 g), neth H2.07Y

and 5.0 M aqueous l'i t hi um hydrowi de sol ution (0.044

m.) was stirred at roomtenperature for 15 hours. The

m Xt ure was acidified'bX the additi on of glaciaL ,
Preparation 69a: 2-[8-chloro-3-(4-chlorobenzyl)-4-methyl-2-oxo-1,2-dihydroquinolin-

. B-yloxy]propionic acid methyl ester

The title compound was prepared by the method of Preparation 34d using 8-chloro-3-
(4-chlorobenzyl)-5-hydroxy-4- methyl -1H- qumolln-2 one and 2- bromoproplonlc acid

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-difluoromethoxy-4-methylquinolin-

30  5-yloxylpropionic acid methyl ester
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acetic acid, diluted with water and the resulting
precipitate collected by filtration to 30 afford title
W@ o09p/0841d3 as aV\,hite solid, 0.048 g. 'H NVR ( DMEOGH2)05/003644
5 1.50 (d, J 6.7 Hz, 3H), 2.75 (s, 3H), 4.15 (s,

2H) , 485(qJ =6.7 H, 1 H, 6.70 (d, J = 8.4 Hz,

1 "'ﬁwe gt‘fé c%ﬁg&dﬁg wedl praps 4equy 42 Rbidiof ﬂre'p‘&raﬂoﬁ 65%%(:19@ 8-J =

ééloﬁod?' (4j;hloro§en1yl)Fﬁmetﬁyl-gD(oxo %,z-ggnyctri?qumjlmj yl%%r‘o?lgm’i%dld 1
H) .me¥fiyl eskeBl (+ve) (Method A): 474 (M+H) +, Retention
time 14.4 min. 143 WD 2007/ 036743 PCT/ GB2006/ 003644

%%@IE&%"% {taqd Ry 5%@@%)’(961‘5”“8{' e 48Mm% (pyrroli dl ne- .
- carbonyl ) benzyl ] quinol i n-5-yl oxy}acetic acid C 0 -
N" Mﬁaréﬂor@édcl'_z chIQro%—@hl&Bﬁﬁ@ﬂ)@Mlﬁro?r@ﬂhoxy 4-methylquinolin- °
of 0- | - 4- oxo- 3-[ 4- (pyrrolldlne [
car%%‘ﬁlﬁ F1-1,4- di hydr ogui nol i n- 5-yI oxy} acet| c
aci d net hyl ester A m xt ur e of
1d 3- mmw&z@%wmh&mwéﬁgpt G ucAHh dthoRp- h)éihyl@.ﬂrtoﬂm 5{ 1 o

cé’rqbgﬁ')é?zﬁ A a&oggf}cd) qét&gyd]mfur n (3.0 mL) and 1 o M

acl 9
po| aFBERYE i N‘}/ |S€f“t(°6 (ogh) ‘%‘?&t"&ﬁd&iﬁ’ﬂ'@ t‘{%r G) (I\%S
he atoed. e nb20e @ad adifid@bynbeladiitio biesodiun titydeogeamhospbate] ed
to Joﬁ&%&f&@@ér%dd&c% prééburlﬁ:l bieftndVebiBue et Sied A etﬁ?ﬂtaﬁeﬁé?té ed -

cetate rired
l%vtheﬁ%%’é‘%’leﬁ‘FﬁCElX‘iefed’\faéhegﬁ'ﬂtglsﬁt@ra?gIa%ﬁi’s g'H’Bg@g'deunder \
r echolvidah, gried 981 megnesing splisdd and dhevsalyen canof¢damidéyyedgesdunm
¢ hr et &f ABRY1Odmboundl d.26q gel , . eluting with a- -
m xture of dichl oronethane et hyI acetate ‘and net hanol.
(9:1:0 to 0:9:1 by volunme) to afford title compound,
0. ORNMR (DMSO- CIESI51(5¢\%)J =@z, BFS (438D, 4MHRH), 5.10 (9, J A
zd?etﬁ@éHQHHs I ;ngQSml-ﬁ 213 07. 1% @At $4 HRRHY 0B5 (d, J =8.4 Hz, -

{S%Q gogdl‘ben Qrogga 7254 Ic}yl 3-[4-(pyrrolidine-

Ui n acetic acid nethyl
est$: Eﬁw@VQ)l(WtEO 60\ﬁrd'§ %é"le@t'obi"@ﬂé‘?%ﬂ"”by the met hod .
of Preparation 65d usi ng {8-

chi é}{f&g?e J%h&gbtﬁag)%@frﬁbrwen&ﬂﬁ iRlbdafol-6A6deay! ) benz

[]
2&1 methquumol n-5-yloxy]propionic acid

Preparation 70a: (R)-2-[3-(2,4-dichlorobenzyl)-8-fluoro-4-methyl-2-oxo-1,2-
30 dihydroquinolin-56-yloxylpropionic acid methyl ester
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25 yloxy}acetic acid nmethyl ester. MS: ESI (+ve)

(Method B): 533 (MtH)+, Retention tine 4.1 mn.
wee@pasasd on 70c: PCT/GB2006/003644

{8-chl oro-4-difl uoronet hoxy-2-ethyl-3-[4-(pyrrolidine-

| - 30 carbonyl)benzyl ] qui nolin-5=yl oxy}acetic acid 144

WO R 60T OFEE 3-dRATbrobem2 )0 uo3BIAMdroxy’s- mefhyllJHQqumf)lm 2-one

{8 @y w/&d.mb{hmﬁ?%umem gots{slm Tﬁ,oL{%e o[ &l '@t%e-

,est or 960‘%@?? ags meth&tegtlsﬂ%? e)fV(ﬁSéPffﬁd@ ‘Rifon3 d&VFdT'le 0 M

aqg ur@tatuse Wastdiitedwithychten aridcbatraptsid wiith ethyl @detdle. Mhe forvsired
st i xir6ls Abre wemau s&t@rgle@&ﬁtews%oé.aﬁ chtorld@ B&ut.oyaﬁecm pure

was_concent er reduce ressure aC| fied

by THRECIYRPY F‘Er‘?”%#‘%%‘ﬁ“[fﬁﬁ“&‘feﬂ;‘i 5 B5aHASH BSpRR Enehgiiue

ext Wasduefediay colunast diydmatageeiyednesilica ek etuomgbiith@cdhiexe plact s

ver @chibrdn@sthafy Bid RBRERiYTD B4 sitvBiuABt Litfd t?tlglc&ﬁ&imd as

de d t fford t
o oG BSOYTN R (Dveo dey: B, 1 '15 (t, 3 =

19 3 Hz, 3H),-'1.70-1.80 (m 4H), 2.80 (g, J = 7.3 10

" Hz, M@HS) (+3e)40etﬁm B)44ﬂ)a (M4H)8 Refohtion Ak 4.2%nir 0 ( s, 2H),
6 90 (d J = 1 H) , 7 10 (d, J = 8.3 Hz, ZFD
_ ( 1 H, 7.80 (d J
5Pfeﬁﬁia"°'17qirj (H>1%$3 (Zésﬂ'c W@)Zvlz 'i.f'ms@ne&t)oxy Sloprg: mm +,
Retreetlhqummolm-msz]broﬂnom aeid rteyrpdte 72: 4
143-[2-chloro-4-, (pyrrolidine-I-carbonyl)benzyl]- 4 di fl

uor
‘ nfri “Q"%P‘ﬂféﬁ"@a BrepRsed by s etase\Pf Brearation §89 yping (RR)-2- & O
- O (73 p-dighloropenzyl)-gorrepethy2iore 1,2-Bihydroquinolin-5-yloxylpropionic
. 4- iRt k.- 3- chl or obenzonitrile 20 A nlxture of
-3-chl or o- 4- nethylbenzonltrlle (4.8 @),
N- br onbsucci ni m de ) di benzoyl peroxide (O 43
2% %@Sbﬁv%ﬂew@t&w@ﬁ K%ﬁ)d@etem@n fing 4Qmén. heated a
reflux for 2 hours. The m xture was cooled to room

, t ermggaﬁgnw ﬁ)c (ﬁ bfﬁ(“%ﬁ%%cﬁipl%bmggfaflﬁ%oﬁnetqg)éy dB flu0{oh4 wat er |

di chl or omet was was
. drlné‘?ﬁ"'y@y'é?'”éo\ﬁqxﬂﬁﬁog'&'?'?%ﬂde and 25 the sol vent renoved
under - reduced pressure. Purification of the residue by

25 0|A’rﬁﬁture‘b‘f‘(F9—@%:§ %Wob@&ylﬁé-ldfﬂg@ong&llloxy ghithsng With a
m Xt %unnolm%yy?oxy(l)]propaomc ac% methy¥ es¥er (0. 054tg), tmethanol (2.0 mL),
water (0.1 mL) and 5.0 M aqueous lithium hydroxide solution (0.044 mL) was stirred
at room temperature for 15 hours. The mixture was acidified byv the addition of glacial
acetic acid, diluted with water and the resulting precipitate collected by filtration to
30 afford title compound as a white solid, 0.048 g.

'H NMR (DMSO-d6): § 1.50 (d, J = 6.7 Hz, 3H), 2.75 (s, 3H), 4.15 (s, 2H), 4.85 (q, J

= 6.7 Hz, 1H), 6.70 (d, J = 8.4 Hz, 1H), 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), 7.75 (t, J =
35 72 Hz, 1H).

MS: ESI (+ve) (Method A): 474 (M+H)*, Retention time 14.4 min.
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(1:0 to 19:1 by volune) gave title conmpound, 4.1 g. 'H
NVR (CDCl 3): 6 4.55 (s, 2H), 7.55 (m 2H), 7.70 (m 1

wWHR007/03043 Pr epar ati on 72b: PCT/GB2006/003644
4- br ononet hyl - 3- chl orobenzoic acid 145 WD 2007/ 036743
PCT/ GB2006/ 003644 A m xture of 4-brononet hyl - 3-

chl BapbrRYE .oigjchfoi'cl-@-d{flgor%ﬁeﬂibxﬁﬂGthVW[ﬁQﬂﬁfblibih&m de.

sol uti o 48 wt. % | ter.. 3,0 mM-) was heated .
ovec?m°6ﬂqb(epf¥']8“'E%'&'%Q°’\‘V,\y?%ﬁe{'%?c'i00A C.© The mixture was
cooled to roomtenperature, diluted with water and
extracted with ethylgacetate. The: conbined extracts
were extracted with dilu US _Rot assium 5 \
carbonate sol ution @ ned agueous extracts -
were acidified by the ) ¥ of 1.0 M aqueous
hydrochl oric acid ang thgen extracted with et hyl :
acetate. The conbi ped exfiracts were dried over sodium
sul fate and the seFrent TrEnpved under reduced
fgressure to-afford title conpound as ‘a white solid,
.10 g. 10 Ms: ESI (+ve) (Method B): 250 ( M+H)+,
RetReeraragion T0an(g-cBloR-2rmthyl-4-oer Eigdpyolidps-1zadonybenzyl-1,4-
( 4-dnyeBuriny odidtlcariapteenidsiepyr r ol i di n- 1-yl met hanone
A m xture of 4-bronomethyl -3-chlorobenzoic acid (0.090
g) and thionyl chloride (3:0 15 nlL) was heated at ‘85
C. fAmixDE gifSramirest-chiciepheRoxy)agelc sesynetiybesiad (+Qo)r Hoer2-4-
1d cl;:r(pﬁroaimeraaadadyl)amwpleﬁtarai@didtmd@resreed 903 oy preSSHFE .
T . . e 7 : o
¢ ol e 4B MR DI Nl g1 ool el MR B
N, Noolgd o £y tpRArRRyIAtRT Wl wates PR Ractesi Vi wHYIGestae nie -
( 0. @BGIner gxiractheereniinet uver magreesisitn sulfagehnd tthe sOIvét feprov@D
y (e el g poRlle. Thi o s BUAM SRRl on
151 PR FaraiB 2 e ef ottt hant il e e P&l mlhand
wi t(B1@da @9:) byivolumg) iowalerd §ésdiompeusdl F&P6E- and concent r at ed
under reduced pressure. The, residue was purified by

col { r sili uting with a
i A g TR (P CheiRo AR sofl (9. 1' by
. volune) to afford title conpound as a yellow oil, -
20. (Pfepagntior2Bb’ {BlchNMR-4(dBIDGHOD pthoX§R-BHY-§-I (pyhidlidine3i- 40 (m
2H) itdh-6- Saciiidvi ducf0 (dd, J = 1.6,
7. s"‘arﬁéi‘ﬁ?‘aﬁﬁf‘”%S yf&é‘,z&f’('czacﬁg& N, 7.55 (d, 3 =
1.6 Hz, 1 H). Preparation 72d: :
2- ['IZte ot nggoumd{ wsre pigbarei pyghd method of Preparation 65d using {3-
- C ahld Rt REBXY3-fa-(Sym@RdRREIN IV Beri- H4-dihdRoquibifiys-

25e Sty?orxy}ace‘[ic acid methyl ester.
MS: ESI (+ve) (Method B): 533 (M+H)*, Retention time 4.1 min.

Preparation 70c: {8-chloro-4-difluoromethoxy-2-ethyl-3-[4-(pyrr6lidine-1-
30  carbonyl)benzyllquinolin-5-yloxy}acetic acid
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A solution of 3-oxopentanoic acid ethyl ester (14 nl)

in 1,2-di net hoxyethane (25 nL) was added to a stirred
waaapessidn of sodi um hydride (60 %in oil, 3.FCHEGBRIV6/003644

1, 2- di net hoxyet hane (250 m-) and

N N-di net hyl formanmi de (30 nL) at OC and the 35

r elsAJtntxtuﬂsQofF@ -hlond. @-du’l’f@?on?etﬂow @chﬁla [Q(p@réh&ﬁe 10 m nutes. A
SOl utl o

cI Bl e T ol: S e 099 »tegzhwwmran
1, 238intad ensobd/d eprenus lthhen M)oxmgolutla@l Elemla s stived at room
r eStbkhbéré’t@e Fer X thokir ETHARTHERE whs o @ttt ElRaeT radudédpréssate hen

st Jc@ﬁ.g? B tnd Ridion, 5 484 PRk eRABLAide BRTOEREN FOH

sat %P@Peﬂ‘eéam@mﬂsexwﬂiﬂﬁeé RY&H ma@rz@s'sm sufaecaRd the solvent 1
extremovea dnoti tdduddt picbyute te bifed titerempduad, omedg.ned extracts
washed with saturated aqueous sodi um chl oride sol ution
and then dri ed over magnesium sul fate. The solvent

was HNMRPHEOANS 16 e e 68 HBr BU<I0S S0a, 4 (helsi Blie
l(pllJer‘ piala. by (ng ol-l),mms @heH) naEctoq(s| raaip 600 Q) J Sisls He1 e 10I (d,J=
el uid Fi;gz 9?5@1 J ma%ﬁ-Hr%Tq)Orfso (@%/M)Of‘é”dﬂ(t@”ﬁ z%‘ﬁz ‘?hgy 1 a

acet at 1"e conp
g, MgES s<f> (Yt i ks Biem3ndmg e, rot et | on
t|meS4mn 10 Preparation 72e:

{ 3 Iix%m%l@lﬁr @ [ﬁ-cﬁlgﬂbflf @{/#aidﬂﬁ 1Lca?l§fnPI§U&’| SQI]bﬁalﬁNAer&hsiJJyl

oqul no yl oxy}acetic

aC| tHﬁtsﬁWm@gWgV" H'gx‘f}?‘%/e?‘é %gn'pound was prepared by
t he nmet hod of Preparation 65c using 2-[2-
chl oro-4-(pyrrolidine|-carponyl)benzyl] - 3- oxopentano
c acid ethyl ester

~.am no- 4-fl uorophenoj
ESI (+ve) (Method B):
2.9.mn. Preparationo/2fa
{3-[2-chl oro- 4- (pyr ﬁ uﬁ(e | - carbony! ) benzyl ] - 4-di f I u
oronet hoxy-2- 20 @ -8-f1 uoroqui nol'i n-5-yl oxy}acetic
aci d -nethyl ester The title conmpounds were prepared by
the nethod of Preparation 65d using {3-]2- :
chI%WQN%WTEVWF@PmGPﬁ@UQDHQP%wHVWW%enzyI] 2-ethyl -8-flu
200r 0- 4- ox0- 1, 4-di hydr oqui nol i n-5- yl oxy}acetic acid

gEtA]M#xtuPeSJf 8k hlorgi n%@%bgél)nﬁ&l V&S { m%’&&;ogu‘%%,mldiﬁgsgwl—b +,

et ent1 on |
o Absteci Rsfaon (43P ?fHPP@P%t@R?Ch@aM%VH)VﬁéH%%ma e
or @telisoRe-nixiure ivas/¢ood fol romm Boweniute filtefed phdwashabwthi ¢

aci df&h%%wéthghé(ﬁ'hgﬁra@d was washed W|th water dried O\E)er sodium sulfate arf1dI
enz di u

2 or (_}IE\fee?oﬁ/géﬁerr% 8? \S@I%r rec?ucedd pressure Igur|¥|ca%] clyfzhe resi el)y column

chromatography on silica gel, eluting with a mixture of cyclohexane and ethyl acetate

t yI ester. MS:
Retention time

(1:0 to 19:1 by volumé) gaVe titte compound, 4.1 g. '
"H NMR (CDCl): § 4.55 (s, 2H), 7.55 (m, 2H), 7.70 (m, 1H).

30.
Preparation 72b: 4-bromomethyl-3-chlorobenzoic acid
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8- fl uoroqui nolin-5-yl oxy}acetic acid nmethyl ester

(0.26 g), tetrahydrofuran (5.0 nL), water (5.0 nl-)
wa@ea7ios¢7s um hydr oxi de (0.040 g) was stirred aPCT/GBR006/003644

tenperature for 20 mnutes. The m xture was washed

with ethyl acetate and the aqueous phase 35 acidified

by Atrnﬁu@%gi Bﬂoggmgp 5 cF\)IglManf?\%ﬁﬁmé‘ﬁ) ﬂ]){q()j Wh,ggénqymaed and

t he n ext
extSP Iytiop §48\/%r % Ingygtes P %m@rwaﬁﬁgﬁﬁ%’sqvarﬁﬁggtum 3 sRated YRlpt ? 40:C
S olTWe mixturewas\cededio teim terephtie@e, divtedsithrveater E’mmracrmitwnb n

of | r v YA
P C_le_z} Ieag%tgt%/ﬁﬁ%ormfn&rege%gs?@gke dxtrdcdedy de o Qad fotassium .

B A A S T A bﬁdg’y dodgdiia
as .of bt Mafafisonk hydeochloflid agtid 20d thén extractéd WilRthyRIVB@e dBiE: .

81 C&Qbuﬁéd ext?acts werdidrldd oves EBdiumlsufdile dnd3fe 4dVent4éTaoved§ur§8r E ?
J _[ed?lc%j pl_&ssur%_ci)a ogtlﬂ%cowo&lﬂﬁ?awﬂltessghct'QI%OEH) 6.70 (d,
J 8.0 Hz, 1 H, 6.90 (dd, J = 3.7, 8.8 Hz, 1 H),
107. M!;: (Y] (+de) Melioats:.25d. t-HY, ﬁ&ehti(ndtﬂnelﬁimm 8. OHz, L
1H), 7.40(dd, J=8. 0, 10Hz, 1H) 7.60(d,J=1.7Hz, 1H). M ¢
ESI (+ve) (Met hod A): 537 (MrH) +, Retention tinme 10.1 -
m PrepRtiontAep: (¢ PRP@PmEM@t?B'HmE!)E’“Y'E’S"?o“("WH)mPt“aF@lee ntion
t|rr936mn 10 Exanple 73: '

(S)x filrd ok AboMbAERS:chiBbbERbE id\B0bo GO LGS ¥ d:4
‘15d| FWHJWF%?F@{QHSW °S I ORMINUIES TG BPHERVHACPIR 89Xy} pr opi

onit@ngectde %@ond’dn%teo@n@l?ec@bed PREBUrE: The rdadg@msaxas@ygd in, -

7 3%chloromethane and the resultlng solution cooled to 0 °C and then treated with N,N-

( tdﬁwiogylétﬁymube H?owed {){1) Xyrrolo(Jme% 8.’?0 mL) %pn(?xrt] re zvasesl:cll%'gc! At

4- OB ix 20 mifiuteg ilgiediviticalurates 2guesns SasiuBysVeagan cawbprate
20Tetsbyionenll extradiB@with didhRroRFRtIMEk svadinpd efastederbywashae -

nEtwhtR%a%F {drPJdeoggrsgéblﬂ ulﬁé%ny%dngg‘tr%ﬁ& and%P dl§ed ressure The .

C dgl@e@/@ﬁwnﬂ@g{y@plugﬁahr?rgtogzappgon silica gel elutmg WIthar%Qtu%no I'

anioneyckbhdxanendnd eingiraoatyty (4 DI votome) ta aifald titletchrypoued dsex yelldvis:

ESI0,|(0+(y73 (Method B): 515 (MrH)+, Retention time 3.2
25 Preparation. 73b:

5(S) 2-{3-[2-chloro-4-(pyrrolidine-I-carbonyl)benzyl]-4

- 'H NMR (CDCly): § 1.90 (m, 4H), 3.40 (m, 2H), 3.65 (m, 2H), 4.70 (s, 2H), 7.40 (dd, J .

di 1] R eipt hJaX%/scﬁwejhwé rS-1H), 185 ROYLAGIH - Y1 oxy} propi
oni ¢ aci d net hyl -ester
Preparation 72d: 2-[2-chloro-4-(pyrrolidine-1-carbonyi)benzyl]-3-oxopentanoic acid.
30. ethyl ester

A solution of 3-oxopentanoic acid ethyl ester (14 mL) in 1,2-dimethoxyethane (25 mL)
was added to a stirred suspension of sodium hydride (60 % in oil, 3.7 g) in 1,2- '
dimethoxyethane (250 mL) and N,N-dimethylformamide (30 mL) at 0.°C and the '

35 resulting mixture was stirred at 0 °C for 10 minutes. A solution of (4-bromométhyl-3-
chlorophenyl)pyrrolidin-1-ylmethanone (9.7 g) in 1,2-dimethoxyethane (25 mL) was
added and the resulting mixture warmed to room temperature and then stirred at tﬁis
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The title conpounds were prepared by the nethod of
Preparation 65d using (S)-2-{3-

W@ 260ciBen®- 4- (pyrrolidi ne-| PCT/GB2006/003644
- car bonyl ) benzyl ] - 2- et hyl - 8-fl uor o- 4- oxo- 1, 4- di hydr oqu
i nol i n- 30 5-yl oxy}propionic acid nethyl ester. M

m 1Sl GO0 Bagrid pe S b Aed ™

Pr @paoaitin glforiig solution, exiracted with diethyl ether and the combined extracts
( Shwacneld ith Lt b @sRrdussPyitinh ohiorde Beuton &I thaikd Benzyl | - 4

di f Iagners'él Met 'h 1 Th SOIVtth e ée”?ﬂvﬁ%‘#“gerdedﬁ‘ S?d presbsure Ianol th? r-opi

Joniresidye pyyified m(qqiumpghrgmg,tpgraphy on smca gel, eluting w1tham|xture of »
( S)eydohbRank AnddihyDacRtafs (01 Py velne tefeld-titadcdapoyid) beazyi | - 4
-di fl uor omet hoxy- 2-
et hyl - 8-f | uor oqui nol éi}'pr opi oni ¢ acid met hyl
est! E?U*"‘P%('\@‘ho"tsétzp%%*@\) o\aﬂ? RMIMSHA BN | water (20
- nmL) and |ithium hydroxide (0.11 g) was stirred at room
1d } Gt &Hﬂe i ng -ibrdlh- g;%&ame Th&odHyNieHEyR-2NRH- OMRRREAox0-

*he ARG ORISR WF ochl or 1 aci d and

8r ochl oric acid and
then 10 extracted with ethyl acetate. The conbi ned

exlt'lfhaﬁlte%ofﬁﬁ&ﬁd @hd ﬁ%;a@élﬂﬁ/ tHEREHIRA ot PPep:Fatioh 84caispg &-4- he
- sol ve I, ion
4r )én%P ned1 %anbonyj be?]glﬁjﬁﬁgoggﬁt %%%cngﬁth? %':’stleicé %gé

liizolamiﬁ?4flé'PfePheﬁ@(yWC@ﬁaﬂdmeW'@Pféf of vvater and  net hanol
" (4:1to 0:1 by volune) gave title conpound as an

ff 1 O d6): 5 1.20
° M%“E‘SF@ %%%%5%9@%& (ﬁaterﬂo%.é i 33_0 ,
1 85-1.95

( M RiémraBorBI2(: f3-Ridnlod:4@yrto)idres1 -chrbop@AtdpnZgl]- %(Iuorordethoxﬁz-g

2d‘|Z,etr§/"B ﬂuoﬂ)qélQohﬁ-@oylon}aceﬂ(?amdﬂethyieétF%’ ‘61 58 gg ﬂ = é?o

HZlH),685(dd J =3.6, 8.8 Hz, 1 H), 7.15 (dd,
J =Thg Otle co@pourgs welre p{ppargd tShg ru@;hod\'pf Eremarqmon §5¢usiag {3-24
,chlz»ro345(pﬁrﬂ>ﬂdmeh -Zarbn{)beAA-blathylB-fdpro-47ox6.9,4{dihydrdquinolin-5-

¥ Met hod A): 551 (MeH)+,
Rety|°x¥}a e"C?&%%E%m‘( nve%Exgm'pl 000 i os, M

2iS) 2-[3-(2, 4-di chl or obenzyl ) -4-di f| uor onet hoxy- 2- et hy
| - 8vS: fESL(e ve) Quetinal B):r565 (W4H)X Rptentop tioas.6 mirci d and
(S)-2-[3- (24dichlorobenzyl)-z-ethyl-

8-fluoro-4 mtho@x&nnolng 5-y|€gx rgﬁ]io |c acid 25 F
 pRare b U GO e UBPEEEPYE on
7 4 eetryhgflucBmuingligp-yRxylacetiegaitb- 4- f | uor ophenoxy) pr opi oni ¢
s@ci d met hyl ‘
A mixture of {3-[2-chloro-4-~(pyrrolidine-1-carbonyl)benzyl}-4-difluoromethoxy-2-ethyl-
8-fluoroquinolin-5-yloxy}acetic acid methyl 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 acetaie and the aqueous phase
35 acidified by the addition of 1.0 M aqueous hydrochloric acid and then extracted with
ethyl acetate. The combined exiracts were dried over magnesium suifate and the
solvent removed under reduced pressure. Purification of the residue by preparative
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ester 30 A solution of 3-am no-4-fluorophenol (4.1 Q)
in N, N-dinethyl formam de (15 nL) was added dropw se
WO 2003/03¢743 r ed suspensi on of sodi um hydri de (.60P&/GB2006/003644
oil,. 1.3 g) in NN 149 WO 2007/ 036743
PCT/ GB2006/ 003644 di nmet hyl formanmi de (35 nmL) at 0 C
Th \/ e
i e PHELPG it A Lo ol RO RIS pf"apﬁ’P'ad -
ac@ﬂ°ﬁﬁ@ﬁ¥¥m%9f%9 (4.0 g) was added in one portion.
The resulting mixture was stirred at roomtenperature

oveq RlWﬂbMﬁP%f' 550 grﬁai £, \QHLH‘ 88Aly(ALeS 2RAULOUT .4

amroni um chl ori d | Ut | on

e FReRH) R § OBy A A i 3 TN, Pt AR 5 2.
exterzacd, s = et tid), 10a [d, Jse 1 BBtHad1 GBI =3B Hiz.ui), 7.25 o
Ch: tdq 7596 HE, '19F7§8t€hdtﬁe§10dﬂo'r%d1rﬂvﬁéo (H@wd Hygl-l) .
sul'fa he sol ven reduce
pré@%ﬁgg gﬁ@ﬂ P Y- e @r@& %&g% %mP EYHUE by col um
chmiﬂrﬁﬁldgveétm?yhoo B): SBT (M&l)'gBétention ired hgmim th a mi xture
100f di chl oromet hane ‘and ethyl acetate (1:0 to 3:2 by -

~vol t yre.of nds as ;
gorae 1§ @ BzeaSi bty 4&&%&9&39@"‘&5 (d, 3 =
6. 'ﬂlfh@rongqt{)oxy-g eliyl- Q-guorgqq)molup- ow}rrogomc acid Hz, 1 H),
6.15(dt,J=3.0, 8.8 Hz, 1H), 6.35(dd,J=3.0,7.5 FE to
1H), 6.85(dd,J=8.8, 1Q.6" Hz, 1 H. 15 Preparation 74b -
and 75b: o :
(S)-2-[3-(2,4-dich| 8-fl uor o- 4- oxo-1
,4-' di hydroqui nol N y ot opi ofi ¢ -acid net hyl
ester The title conpgungds wer e, prepared by the nethod
of Preparatlon 65c;E§|ng\(S) 2 (3 20
am no- 4-fl uor ophe 5}prob|on|c acid nethyl ester and
2- (2, 4-di chl or obenzyl - oxopentanoi c acid nethyl
Sester. Ms: ESI (+ve) (Method B): 452 (MtH)+, Retention
t i reeparaBori3a: (SRS (3He-etperb-at(byooliditéh -carbdnyl)béizyl]-2-ethyl-8-fluoro-
(8)4 &Ph% o(l‘%dréqdmoﬁrh% é;@%? Shohlc bcid minfiles@y omet hoxy- 2- et hy
['uor oqur no | oxy] propi oni c acid nethyl :
ester and (S)-2-[3-(2, 4-dichl orobenzyl) - 2- S
et Ik i@ dompaund wés presanashoy dhe nmadtod ot Begdraibayﬁo)n@m &1i-c
203‘C 'cﬂlofﬁ-@&’r oll(ﬁl%-ﬁéark;ﬁhﬁ)bterhzw Q—oﬁdb@iﬂ&%@%nd‘é@?l%s@f £ags)esby -
%ﬁ? Eq Ss ng (S)-2-[3- 30 :
(2 aﬂ"lﬂ* @P%%%W%pjomﬁa%?% M&¥} Lor o- 4- oxo- 1, 4-di hydr
~oqui nol i n-5-yl oxy] propionic acid nethyl ester. <
MS: ESI (+ve) (Method B): 515 (M+H)*, Retention time 3.2 min.

n

25 APreparatidn 73b: (S)-2-{3-[2-chloro-4-(pyrrolidine-1-carbonyl)benzyl]-4-
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)benzyl]-2-ethyl-8-fluoro-4-oxo-1,4-dihydroquinolin-
30  5-yioxy}propionic acid methyl ester.

MS: ESI (+ve) (Method B): 565 (M+H)*, Retention time 3.7 min.
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(S)-2-[3-(2,4-dichl orobenzyl)-4-difl uoronet hoxy- 2-ethy

| - 8-fl uoroquinolin-5- yloxy]propionic acid nethyl
w@210210363%3 V5. ESI (+ve) (Method B): 502 ( M+H) +PCT/GB2006/003644

Retention tine 4.5 mn. 150 WO 2007/036743

PCT/-GB2006/ 003644 o

(S)-2-[3-(2, 4- dlchlorobenzyl) 2- ethyl 8-f 1 uor o- 4- met ho

xy ui nol i n- 5- propi oni ¢ aci d nmeth ester NS

P pacrug oL o T S REPU PO | o 4. 3
m niifluérorRetep@Rathyesfludrbquisatiot5-yBry}propionic acid
(S) 2-[3-(2, 4-di chl orobenzyl) - 4- dlfluoronethoxy 2- ethy

ol B S S L 1 B
fl wﬁwb&wormmhm»ﬁqmmmbmw-@cwmw] q;teo@i 79190, @tramdtpfman
m )( WMie r(20 mL) and ||th|um hydromde (0 11 %Nlas stirred at r%om h
u 0Xx e
| -éef?ne%gﬂfééb?%fawtﬁ ML B3 b S A tﬁ%hx )
en

es tagueotsphase acidified by the addition of. 1.0 M aqueous hydrochloric acid and t
1d S)ext?acieavsﬁtg etflyl diesdié. W\@&ﬂl%)éb $xtract® vbiglariétt dvbrmdgResium-

‘o sggahoxn\é i ARk 't?ﬁm%ﬁ R %ugéa P %&gfmtoh?; regrgaegr

M &qa@wurscrqumwgmﬁahhw 6&?9&@"58%"9 PNBIha Méxtuoef weter 39

st inigtieelolad: 1 toropisvbiemp)ayaed tile eoropoandasgintofi-whitesolid, 120 ge '

mas acidified by the addition of. glacial acetic acid

‘ nd concentrated under reduced pressure Purlflcatlon

,15of HINMR GMSQerS): 5y 298, Lof-BiiR S ST d iy Sint 84
col(mnm) 280U, 219), B () Ja 61 B, 2#1)e3.60 (tWat 69 Ha k), 4.40 (d, J = 17 ‘
?C;ﬂzo )tJ%d @, [ 41731—|ﬁt ‘PH)O Ho (*a)/J Né’bHHﬁM) %36, J = 8.0 Hz, 1H),

TS T A

y| o] 785 a4, dris@, Hilzl1k)s7.80 (ehl + &7 slaliH, 0. 23 and
2d S)M@Eksﬁecégé}et%d@blsaﬁ @REIYZ Mbikntdn BhEY0.6 Ginf | UOr 0- 4- met ho

xqu|no I n-5- yloxy]propionic acid as a white solid,
.0.035 g. 20 -

o ( S)Examp@ 70 andi 78 |($)rﬂ-[éﬂ%é'ﬁ'zlwa’emm“ﬂfl}!efQﬂPéH%%;PI'E’l'%t hy
I - &nﬂdd;ornemus-@mky]ﬁroﬁmny.laemyha [(S)R2-[3H2,8-divhiotbbehkylyigFsthyl-

oq'ﬁ%-ﬁ}eﬁlo%y%@\ %I“gd‘l’xf]ﬁg"pgbﬁb%chdggbo (é 48 ‘(=dEL7J e, 1

, 4.35 (d, J = 17 Hz, 4. 60 (d J=6.7 H, 1
H, 25655d
9.1 Hz,
(dd, J =

8. 25 (dd, ' '

- A): 488 (M + ORetFentd on ti me 101 \n.  © -
(S)-2-[3-(2, 4- di | or obenzyl ) -.2-let hyl - 8-f| uor o- 4- et ho
xyqui nol i 0’5oyl oxy] pr opi oni ¢ eti d f

Preparation 74a and 75a: (S)-2-(3-amino-4-fluorophenoxy)propionic acid methyl
ester

30
A solution of 3-amino-4-fluorophenol (4.1 g) in N,N-dimethylformamide (15 mL) was
added dropwise to a stirred suspension of sodium hydride (60 % in oil,.1.3 g) in N,N-
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"H NMR (DMBO-d6): S 1.15 (t, J = 7.3 Hz, 3H), 1.40 (d,

J =6.7 H, 3H), 2.65 (m 2H), 3.80 (s, 3H), 4.10
W(Qd00-7/036743 17 Hz, 1 H), 4.20 (d, J = 17 Hz, 1 HCT/GB3®6/003644

(g, J = 67Hz 1H), 8.60 (m 2H), 7.20 (dd J:

2 2, 8.4 Hz, 7.30 (dd, J = 8.8, 11 Hz, A

g%j&@fo 'Tgﬁf" e (%5 éL{%O od, THE mixtire \b% sj}r'?e% a roanf ?" E%Fé?&d

ntio

20@9W0‘3‘6M3°'@t9r°ﬁ@2 @GBX@%MW@%{WK@MW ester (4.0 50 was
[ 3-added titne partich. Tlyorealting yixiee wasrstiyd ded ool §rpratiré | uor one

t h QWm&ﬂ ar%ttllﬁ%l tre§fe3 LVHW&QMJ&JH&%C!ES amhbeky LGHRE L&lutidk. |Tﬂe

5. BRI RN EoREe o) BRSHTATBE R AR RN e o
of sdurbied apretsspliud cibridesobiien 201 therudried oet magngyium Adfate.
th 'Tﬁé‘é/dlveﬁtmag Fnfed &Qeﬂ&)uced’}ﬁ&sﬁ}@ aﬁcﬁﬂmﬂiatlénﬁﬁ the Yesfd0s b35

ho Q I
o Pt irporsat o fes R AR of SRS Rldhan
pr ethylgestate Tlkkio By dolemeldegivetheisiuteey tiflgucompounds as golden
10di eflogrgonet hane (10 nL) and the resulting solution
cooled to 0 C and then treated dropw se with a
m'>1<ture of NN-diiso plethlamne§ gand
cy ¢l IMBHGPSeH 55 (@, & 3 3HFRES (e 3th #67G 47 ’T fid Hhas
st igl16 @dl, Jal 3.0, 8@M SNPESRGEIIE 3.00V.6H3] 1g)16.85did, UESH, 10.6'
di Im')orret hane and washed with sat urat ed aqueous
sodifum’15, hydr ogen carbonate sol uti on and sat urat ed
15aqueous sodi um chl oride solution and then dried over
Ma@PRepSiation 72 biictse: (SFaHs- (@@ldiceiniobanag)-2-ethph 8 ddororider-1,4-
e purified by col um’
st S Bl WETERRRANE P e
of dichl oromet hane and ethyl acetate (1:1 by vol ume)
t 0 Thé filercdmpdundiswere prapases Y tresmedodof Prepagation 65aysing (B)19R3-

20ES|arn€n'5Vﬁﬁ101()M%B5l@ﬁ>r%)omc 36 meiv eidr, anRQI(EﬂﬁleOKehim 33.4

2- (°§°pc?ﬂtf"g°ﬂcacz?"&erﬂ"é’| sgutyl car bamoyl benzyl ) - 3- oxopent anoi
c acid ethyl ester -

'MS: ESI (+ve) (Method B): 452 (M+H)*, Retention time 3.8 min.

Ul

25  Preparation 74b and 75b: (S)-2-[3-(2,4-dichlorobenzyl)-4-difluoromethoxy-2-ethyl-8-
fluoroquinolin-5-yloxylpropionic acid methyl ester and (S)-2-[3-(2,4-dichiorobenzyl)-2-
. ethyl-8-fluoro-4-methoxyquinolin-5-yloxy]propionic acid methyl ester

The title compounds were prepared by the method of Preparation 65d using (S)-2-[3- ‘
30 (2,4- d|chlorobenzyl) -2-ethyl-8-fluoro-4-oxo-1,4- dlhydroqumolln -5-yloxy]propionic acid

methyl ester.
(8)-2-[3-(2,4-dichlorobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-

yloxylpropionic acid methyl ester ‘
35 MS: ESI (+ve) (Method B): 502 (M+H)*, Retention time 4.5 min.
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25 A suspension of potassiumtert-butoxide (0.34 g) in
anhydrous tetrahydrofuran (15 nlL) at 0 C was treated
WowRao/037a3 xt ure of tert-butanol (1.0 nL) and PCT/GB2006/003644
3-oxopentanoic acid ethyl ester (038 nL). The m xture
vvas stirred at 0 Cfor 45 mnutes and then a solution

h X 67
oy SRR St Bl SRR AR
re§9!1if"|eﬁhjj epPixt ure heated at 70 C for 24 hours. The
M XMSUES! (Wap (Ml 8f 466M+BIp NRétartipretingt 43 ®in. diluted with
-water and the' tetrahydrofuran renoved under reduced
pressure. The residue was extracgﬁ ,'th\1$2 WO
OB TRIRE N P TREHIE b IE OB RTEP gy R e
C O fitirovitholtra-yaxglp®piveis imthndi($)2-[8 42, ﬁdldtlmbeam)@cﬁtml &odi um
Chliggh A5t BhilindpoaRA dodiast @ier magnesi um sul fat e

The solvent 'was renoved under reduced pressure and
the residue purified by colum chronatography on
si |Argisilrg ef (S)-2-E8H (@ #idivhlonabeniay ed-difl yoramethowf-2-ethyirPiflucreqsingline

102NGQ. Mﬂbr@ﬁ&ﬂ@d&% n{eih BeskY aQbHA®) (2 h@lcﬁl&{)&fnﬁyl)tﬂ dthy 8-fioro-

C o oxyﬁ&nglw %y]taro%m%acy)(rpﬁﬂ?ﬂ %NE& gg,tnﬁe)thanag'ﬁ) mL),
[ 34/\@@: @#ﬂ noly) @ndi5.@ Yielagroys W'E‘BN&&WISHWW 50 ’QL)é’taPI?I”'—GSa? I

uorrébnﬁtemwaturé Ovehnight. chhB ynikiuesias Haldified h-tyd aadyidrastglatial aci d
hgua a8$ Lr%‘r co;l_c!%ﬁtr Hé&dnﬁﬁ&ﬂ?&ﬂ?&dﬁ@% ﬁﬁc@ﬁb%ﬁﬂe %ld&gﬁr
15c hICG'H'BU ahr@mmm 9N &as WF'H@HM)* s iaieE &t ¢
" ac |adetaﬁthty (4: 18 D8 by asltind) JadnB D342 4 flchiomompagrexy) acet i ¢
« a(l\:/:g &%Qb(éxy §%¥h9lr8 fluJJr%qLIM%hn E‘%xﬁﬁ%ﬁanlc(a%taQQthﬁ%sghoBQ%

( I |
39 (%ﬁﬂ%%‘ dtht’gPB?'&M'b?§1“25'a?rnb8fﬁé‘y‘i‘°g'g°ﬁ&%9|“?'- > di f I uor ome
t haloyyl@epiarictagid-a8a fvhitecaotiny Qi0BDY.i n- 5- yl oxy] aceti c aci d

rgret hyl ester 20 The title conpounds wer e prepared by

th Pr epar 2 on 6
chBr PR gty b aRBS PR P MO (| yor o- 4
- owexyviprapieficagdr oqui nol i n- 5- onxy]acetlc aC|d met hyl

- est'aNMmR2BMNB:defSh. 1§ t\e) 7.4 NBtshnd .4B)d, J 5B HzMH) 2£60-2.80

- Ret ezé'"bh o' TE 3B %Uz%sﬁrgeﬁafﬂﬁi 0 Zé&‘d J 587 Hp M

\ 4 o’ 7. cycl ar bano I e
656 =B 119, $ TGO BT ﬁd)ﬂ 9«1' Yot Bkt i

740(dd J =8.9, 104Hz 1H), 765(d J =22 Hz, 1H), 8.25 (dd, J 66, 86 Hz, 1H).
MS: ESI (+ve) (Method A): 488 (M+H)", Retention time 14.1 min.

th

: (S)-2-[3-(2,4-dichIorobenzyl)-2-ethyl-8-fluoro-4-methoxyquinolin-5-yloxy]propionic
30 acid ‘
'H NMR (DMSO-dG): 51.15 (1, J = 7.3 Hz, 3H), 1.40 (d, J = 6.7 Hz, 3H), 2.65 (m, 2H),
3.80 (s, 3H), 4.10 (d, J = 17 Hz, 1H), 4.20 (d, J = 17 Hz, 1H), 4.35 (q, 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 12.7 min.
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30 A m xture of
[ 3- (2-chl oro-4-cycl obut yl car banoyl benzyl ) - 4-di fl uor one
wo bep3z4et hyl - 8- fl uoroqui nol i n-5-yl oxy] acet i BCHGBA006/003644
nmet hyl ester (0.23 g), tetrahydrofuran (5.0 nL) and
1.0 M aqueous |ithium hydroxide solution (1.2 nL) was
St 'Erx[uﬁglea'g' [5-%&“&3'IpcggI%M*]l@arbél\%ylb%QZmd'JMFI@&roma—thgxy-Z- .

under r'educed pressure,
,acPHTVf ?é‘lﬂ”ﬂ?“'“?'i‘i‘é deryiecrisClt  sodi um
di hydr ogenphosphate and extracted w th ethyl acetate;‘
'The 35 conbi ned extracts were drped qQver magnesium
sul fate and the sol ve un reduced
pressure. Purificat
chromat ogr aphy on SF WO 2307/ 036743 L
PCT/ GB2006/ 003644 18 c®l uem, el uting with a mxture
of water and net harol géVé title conpound as an »
of f-white solid, g. FiH NV\R (DVMSO-d6): 5 1.15 (t,
J = 7.4 Hz, 3H), 1.60 (m 2H), 2.00 (m 2H), 2.15 (m
5 2H), 2. 70 (g, J =7.4 Hz, 2H), 4.35 (m 3H), 4.80. -
('s,Préddyatior6z6a54- 6rdmonietl—w] 8 cHorbit-cydiotd)ylbenBm@ls  ( dd J =
3.8, 9.0 Hz, 1 H, 7.25 (t, J =75 Hz, 1 H, 7.50 (dd

D St Lot mi e g -]A;Jénsdf%lgn“v‘ﬁzhror'aw? b
ESlwaé heatdd 4t kitrhioob Wurs. B@mixtivie Mps-cooled taemer temperaitte, 10. 9 .
ld(“é;liiltétécp\gi@?@%%ng doncentrated under reduced pgessureI The residue was S
nLs o A I Da
o SR AR Ras O S S0 A SRR oo
onitendiehtgd dppwise wita migureoi, Md"@P@V'%WW@dM Ht'-? "t‘j‘ﬁ’ 77a:
( S)cyaodu&ra(rﬁqeqmmg FheGasulindmiiileomis barsat loém yippraiivect h y

OV%JH%FM &fIHt%d dlchlorometl'l1ane a%d shed ith saturated, aqueous sodium
propi oni c acl d nethy

15est*wroméa{bpreqtees°&@ma ﬁ%ruraég a@ﬂeeﬁbsaﬁo@am 5oridR &otHtiop ﬁ%‘bl of

Pr apardzitd or B5gesien mgfaid- Th solvent was removed under reduced

22: ﬁgésgttjrﬁ afihd %@iH&e\’duﬁ%% %%Mc)gra%ﬁ%@@é@%ﬁm
B i S T o T STy o 41 Lo ) BRI s

_ ESlcoppaupyl a¢ #0h@@70R) : 515 (MrH) +, Reténtion tine 2.9
ogmi n. Preparation 77b:

()5 ekl BRI b SRR B3R benzy ) - 4-cli 1

uoro
2-et hyl - 8-fl uor oqui nol i n-5-yl oxy] propi onic acid net hyl
estm@epaldiien 76bt 2-@-aprppeyoidisutydarampyliesna)etoxbyentaneic amd diad
of Jlfparation 65d using (S)-2-[3- :
%2 oro-4 cyclobutylcarbannylbenzyl)-24ethyl-8-fluor
2%- 4- ox0- 1, 4- di hydr oqui nol i n- 5- :
A suspension of potassium tert-butoxide (0.34 g) in anhydrous tetrahydrofuran (15

mL) at 0 °C was treated with a mixture of tert-butanol (1.0 mL) and 3-oxopentanoic
acid ethyl ester (038 mL). The mixture was stirred at 0 °C for 45 minutes and then a
solution of 4-bromomethyl-3-chloro-N-cyclobutylbenzamide (0.67 g) in

30 tetrahydrofuran (5.0 mL) was added and the resulting mixture heated at 70 °C for 24 ‘
hours. The mixture was cooled to room tenﬁperature, diluted with water and the’

tetrahydrofuran removed under reduced pressure. The residue was exiracted with
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yl oxy] propionic acid nethyl ester. 30 Ms: ESI (+ve)

(Method B): 565 (MtH)+, Retention tinme 3.8 mn. 154
wOBD020874936743 PCT/ GB2006/ 003644  Pr epar at i onPGTGB2006/003644

(S)-2-[3-(2-chl oro-4- cycl obut yl car bamoyl benzyl ) -4-di f |

uor onmet hoxy-

2 eéthyy hoethid dnd @ieQ@MbinGY dxBadts WHsRRNiiR 'sQaRE iaGuedtd $ddifm
(5 S Rton g0 g operpapesin sl Toasegriusssgmyvesuniet |

uor @ﬁ'i??%?fﬁﬁﬁu? ang the reS|due purified by column chromatography on silica gel, -

et h@'thtm6wﬁﬂ ammwa BBy liabetdie idayaidHRRARI(RE bEvoRfriefto ARért e
£t &np 5,9‘ , tetrahydrofuran (5.0 nL) and 1.0 M
aqueous 1 um hydr oxi de' sol ution (1.0 nL) was ‘
stirred at room tenperature for 3 hours. The mi xture
wasM8:dEst 6ue)r(eteck B)nEbBMFI8)t Reedtioptime 37m@n.  aci di fi ed. by
t he addition. of sodi um di hydr ogenphosphat edand |
extract a et e. The conbi ned extracts -

e Ry e S e berl E RBY RO
10 em&wdmdlevlmﬁamm&@tlmmfwéest@ur| fication of the
reS| due by colum chronmat ography on C 18 col um,

xture o

ol R RS ST RLEL SR RO (T o
: So| qh@ro @cyglgbtgylcaqum’qm:@n@ﬂ)@o@s@)&no@acjd gtay! ester agd (3-amir@-4-
- Hz, fludiophendxyfeticdceid thethyl@stér. Hz, 3H), 1.65 (m 2H), 15
g 05 (m 2H) 2. 20(m 2H) 2 75 (m 2H), 4.40

0 (q, 1H, 6,70 (d, J =81
Mﬁ?ﬁiﬁ Ve (MeshqekRy; 503 <M+*9 Eetev}'oot'mﬁwimw) 7 35 (t, J-
:75Hz 1 H, 7.55 (dd, J = 9.0, 10 Hz, ,760

‘ , (dq3rep]araﬂor;[76% 3§2 éhld'gﬁ.c o'EQl Icé?‘bé?r% I() zyl)]43 $o X);]‘
ki eyt e oF

8.7
55169'13'}(\&%’””%'{‘3"%9"8??6{ S MRVERSIRr 20 MS. ESI (+ve)
2 Method B):.551 (MrH)+, Retention tine 3.9 min.

EXaﬂiBInﬂb c?:&pounds were prepared by the method of Preparatlon 65d usmg [3-(2-

[ 3- c%l% (§>szt35gl cha@é{nélbe?néyQ q@!)&;?f%??u%ﬂx%{g{;dlﬁyd%qumg |11 %Cet |

2 dd'ﬂxﬂ?‘@ﬁ%ac(m%wl tt¥benzyl ) - 4, 7-di et hyl qui nol i n- 5- oi

A sol.ution of .
( 0 | -

29, ql\ﬂ? %%‘ (Q\r/eg?ﬁone B} SE%WSC”) ﬁ&erﬂ[ﬁgts"g gfghngyoxychl oride
(9 0 m.) was heated at 180 Cin a mcrowave reactor
f orPrddaratigOrem [Brl(a-eirmro-zr-hwldsmylcarbamwbmwp«omm:bn@mowa
MOyt enRoqlif@inBbx) iRt acind the resul ting

30 A mixture of [3-(2-chloro-4-cyclobutylcarbamoylbenzyl)-4-difluoromethoxy—2-ethyl-8-
fluoroguinolin-5-yloxylacetic acid methyi ester (0.23 g), tetrahydrofuran (5.0 mL) and
1.0 M aqueous lithium hydroxide solution (1.2 mL) was stirred at room temperature
for 30 minutes. 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 chromatography on C-
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precipitate collected by filtration, washed with water
and then dried to afford title conpound, 2.3 g. 155
wOBD020874936743 PCT/ GB2006/ 003644  Pr epar at i onP@BI5B2006/003644
[ 2-chl oro- 3- (4-chl orobenzyl ) -4, 7- dlnethquU|noI|n 5-yl
oxy]acetlc acid nethyl ester 5 A m xture of
hlor e ol.
LSt P e P S et e Qb SphEriakdhe an
carlry '&"tsé"d(QL’iQ -9) and brom)acetl c acid nethyl ester
(1.1 g) was stirred at 60 ‘C overnight. The m xture was

Co“h ﬁﬁlﬂ&Wé&S&S‘ 51. %r_a;‘quze smd'l bé‘&r?@g)"bbb‘fﬁ(‘@ﬁf& 1§R}ﬁ’

res recl tat-e

S a 701 b T o SRR 006 2 S8 b 8 T
comse gacl = 818,593 1, 1H))7. MB(t, JESI5 HzH ) 7.50MEd, He®.B) 0 HA404),
'V“i Tdd eﬁ ?rbt ' |-‘1’£”15; 9‘857(& $- %rﬂiz ) %Eb%r(@td'—% HB¢H

Es'r?é{eh@’le‘md ék %%(Mrggﬁﬁemrgg%/q} '@?9 |.n-5-yl Oxy)] acet

[2 chl oro- 3- (4-chl or obenzyl ) - 4, 7- di met hyl qui nol i n75- yl
10°X!1<é}ﬁ|9£ Y& (HBLS- (Z-Hﬁ&mhl-cy@ﬁb@t&lcén@arggyllﬂs\\zppm | adi um (10:"

ctliva I (7 0 nL)
andmogmeta s e B )
stirred at 40 C for 17 hours under an atnnsphere of -
hydrogen. The mi xture was filtered through hyflo, -
washed 20 wi th et hapgl e, e concentrated
under reduced presf§uré conpound, 0.18
g. Ms: ESI (+ve) (NMs#hed 0 (MrH)+, Retention
time 2.8 min. 25 Praoanﬁtlﬂn @ 8d:
[ 3- (4-chl or obenzyl ] -4, 7\E/nethquU|noI|n 5- onxy]acetl
c acid A m xturegdton
[ 3-(4-chl orobenzyl ) -4 ,7-d|nethquU|nolln-5-yloxy]acet|
c acid nethyl ester (1.8 g), tetrahydrofuran and
15p otPeepgiiation 77a:i(Bed [By2-chidrerdolcabetyicabar®ygynzying-chd Btfoerodt
10Qxo-1,%diHiruiRbIRISONEXYIBropiBRAE st mdteyl edeermi NUt es. The
m xture was concentrated under 30 reduced pressure,
diluted with water and acidified by the addition of
corbeiiflercameaynd wgdreraraddy the mediod of Prﬂ@faﬂ'@?s@ﬁctuﬁ'ﬂ@? (2-
pr eribpidtadieuiabandyibesiypd-drypehtahdia atdietyl eatedanp(s)-2-(3ed
by C u3|ng a gradi ent
20ovea %R%B@He}{&y}g& \Sgﬁlgg%ﬂﬂt@? ? ee IJ|_n water (35 %to 95
"% organic nodifier) to afford title. conpound, O: 015 g.
35 MEESINR/ef DiBOd 85 515 B1+R)*4Beténtion Br§ 2.9 @iny5 (s, - 3H),
4.15 (s, 2H), 4.80 (s, 2H), 6.80 (s,

Preparation 77b: (S)-2-[3-(2-chloro-4-cyclobutylcarbamoyibenzyl)-4-difluoromethoxy-
25  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-thoro-4-cyc|obutylcarbamoylbenzyl)-2-ethy|-8-ﬂuoro-4-oxo—1 ,4-dihydroguinolin-5-
yloxylpropionic acid methyl ester.

30
MS: ESI (+ve) (Method B): 565 (M+H)*, Retention time 3.8 min.
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1H, 7.10 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz,
2H), 7.35 (m 1 H), 8.65 (s, 1 H, 13.00 (br s, 1 H).
wQa 2087872007/ 036743 PCT/ GB2006/ 003644 M5: ESI PCHGBR006/003644
(Method A): 356 (MtH)+, Retention tinme 7.3 mn. M
ESI (+ve) (l\/bthod B): 356 (MrH)+, Retention tine 2.3

e araﬁci %6%) n?z[g](% chﬁ)ro -4- H’?Iolbu%lfar% moxlb?zw % glglltjoéog\gtﬂ}%y
ac Ptffhy@ ﬂuorONP'nQBn@ v@qlm}PPm"lﬁr"’é aration 79a: :
[ 3- (4-chl orobenzyl ) - 2- net hyl qui nol i n- 5- onxy]acetlc

. aclAgn J(Z}El’e'af/@ -2~ (tz?&orgsg, c@lgﬂuﬁ/k%%&ﬁbenzyl) 4 d|fluoromethoxy-2
robenz - 2- et ui n
SOXﬂh&ICBef{up@qlaQqhws yHMHF%HOHEgFI fneth egter )18 g)p%fr?tggroh:mn( 5
Wt (5.6/mb)and @ I0ilwadueclis tiaiuindiggro0deDsbitiap) (1 .0 etLhesecHtirrgdat Coomm_) ’
an Qenqpe%td}é @W%@Tﬁm{t% %QEdn@erﬁﬁﬂeg un(d%r @duekd pr\é@s‘ére

stlrre roomterrp ture .
S D he AR Sl A BOSRPRoBES SR TactE Bk

th racmgém Th comyied extiaats Weregirien aviar raadnegien sulfeid angihe solventd
Ot h‘?ensn'&leéf &dkr rﬁmﬁgsshi@ qﬁﬁ'lfldfaﬁ&%ﬁﬁ\@ redfiu€ Bypadiumnt 0 af ford

r epar at.
G e R T R e O
acitago: P by wlugs) gave bite og||hpound as a pale yellow solid, 0 139. . K
[ 3- (4-chl or obenzyl ) - 2- et hyl qui nol i n-5-yl oxy] acetic

acl1 € 0, ) t g
N Ol ®BL £ s 306 BBRRY stk Tl o 2
1530I2L§15|(r0r2"(),22 29 (WL 3H)FS (=9t ZH)r"e‘kP (B 3*r')o%iﬁ (ﬂ @rf. H? ) 6f78r
. 5 h@uEs.1 HAO)eHes. b@@aElIJ VS 9.0MHATTH)ETI3EY d €175 HR i, b5 (dd, J |
pr e t =
T
pré&'ﬁﬁ iR e was coI lected by filtration, 25 washed
W tMiS: EBI (@ve) @ghod W):i561 (atH) ORethyuomﬂm@meve

20 VR, B8 ( Q&Q&ﬁetﬁd@ls?5§§{mraaetg{uem.rﬁ@égelwer 37 minutes
of acetonitrile in wa (20 %to 95 % of organic-
nodi fier) gave title conmpound as a yell ow gum 0.028
g .ExairplRlVR [B{@rdignzyl B, P-dif@tiyiguirdlin-5-ylpxgigcqtis acidH)

~ 5.00 (s, 2H, 7.10 (d, J =8.1 Hz, 30. 1 H), 7.25 (d,
J =8.5 Hz, 2H), 7.40 (d, 8.5 Hz, 2H), 65(d J

=8.5Hz, 1 H, 7.80

k ‘25 .
Preparation 78a: 2-chloro-3-(4-chlorobenzyl)-4,7-dimethylquinolin-5-ol

A solution of 3-(4-chIorobenzyl)—5-hydroxy;4,7-dimethyl-1 H-quinolin-2-one (1.8 g) in
phosphorus oxychloride (9.0 mL) was heated at 180 °C in a microwave reactor for 15

30 minutes. The solution was poured onto a mixiure of ice and water and the resulting
precipitate collected by filtration, washed with water and then dried to aiford title
compound, 2.3 g.
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(t, J =81Hz, 1 H, 865 (s, 1 H. M: ESI (+ve)
(Method A): 342 (MtH)+, Retention tine 6.9 mn. 157
wOBD020874936743 PCT/ GB2006/ 003644 NMS: ESI  ( +vEJT/GB2006/003644
(Method B): 342 (M+rH)+, Retention tinme 2.2 mn.
Bi ol ogi cal Methods 5 Conpounds. of the invention of
formula [1] were tested using the follow ng biological
test nethods to determine their ability to displace’
PGPrzpdratipm?78ih E2- RT3 (4-chioegpensy!)-4 aﬁweﬂwu'ﬂ%éﬁwb@@@%i'%?'dt 0
anmeg@rkiee the functional effects of PGD2 at the CRTH2 °
receptor in a whole cell system 10 Radioligand - .
Bi ndi ng Assay The receptor_binding assay is performed -
5i nAgiAtyre gf 2-loradrid- qbbrobwv'bﬂﬂmtﬂw'ﬁ'g"%ﬁ éﬂ Ty HNeM BES
( p timéthgiormamide\ERTApotddSiummivhbargan.e gparcitkaxoackic add 01 % -
oS tha%gter"u 1.4 bt L o F BB ol EF R ARLIIRS EoRGERORK

in ass con ning a
cof?gtparﬁtureaﬁ'wtﬁqw%watmﬂﬁe%' S/f%fr'ta*ﬁﬁy"ect%'?yﬂ oM di ng.
| S welghee With Wil andi thiem griedl 19foxd tilo¢ampeurstf 0.8MEO i n assay .
buffer and non-specific binding is determ ned using

M of u el ed PG n enbryonic .
Sl (e %V' ?@PP) 4%(1%17'%%3”?%”@ [%i Bxpr essi ng the
CRTH2 receptor are incubated with 1.5.ng 20 wheatgerm .
ag @lehbrbftinse A aRaRBer s, ﬂ-dlﬁth{ll&hﬂoier%xyﬂaeéf&faiSlb aidthyl
BI os[m ences UK Ltd) and the m xture i ncubated for 3
at room tenperature. Bound [3H -PGD2 is - -
15det ect ed using a Mcrobeta TRILUX liquid scintillation

C O Uigdire bR2CHbro-3Eh-BMsrdbenzya TR HEIGYIultbit-5/Adxyjacdtis acid
Lq%{hgle@f%ﬂ(o% oft Baraifin| ml\nﬁt% 9%%&3;9@@? RBYEYEndid 7.0

n Serl es.
csw ¥R AQM aﬁqeev%*vsw@'%'éﬁ?' Pn”éﬂ-) Vi ﬁ@e@t&& B Tohpyrs
XLiJnder aMbitmospbert b) hydapeh. The rsixtwra wae filflegediigedh hflodwasbedi n e

ZOa khth é/tﬁénld?anti Qrfe iR chRcehiratiQRBRS H’Hchéd?*éég.lré P&fford title
equation. Conpounds of the invention

thﬁ?"g‘?ﬂ’é{(’/‘g%ﬂggn tested in the binding assay are.
illustrated belowin the follow ng Table.. -Exanple 1 .

++11s: BSIve) (Method B): 370 (M+H)*, Retention time 2.8 min.
25  Preparation 78d: [3-(4-chlorobenzyl)-4,7-dimethylquinolin-5-yioxylacetic acid

A mixture of [3-(4~ -chlorobenzyl)-4,7-dimethylquinolin-5-yloxylacetic acid methyl ester |
(1.8 @), tetrahydrofuran and potassium trlmethylsuanolate (0.19 g) was heated at 100
°C in a microwave reactor for 5 minuies. The mixture was concentrated under

30 reduced pressure, diluted with water and acidified by the addition of concentrated
hydrochloric acid. The resulting precipitate was collected by filtration and purified by
preparative reverse-phase HPLC, using a gradient over 30 minutes of acetonitrile in
water (35 % to 95 % organic modifier) to afford title compound, 0.015 g.

35  'H NMR (DMSO-d6): § 2.40 (s, 3H), 2.75 (s, 3H), 4.15 (s, 2H), 4.80 (s, 2H), 6.80 (s,
1H), 7.10 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.35 (m, 1H), 8.65 (s, 1H),
13.00 (br s, 1H). ‘
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3 +++ 4 ++ 5 ++ 6 +++ 158 WD 2007/ 036743
PCT/ GB2006/ 003644 7 +++ 8 +++ 9 +++ 10 ++ 11 +++
wa 200743674313 ++ 14 + 15 +++ 16 +++ 17 +++ RGEI/6B2006/003644
19 +++ 20 +++ 21 +++ 22 +++ 23 + 24 +++ 25 ++
26 +++ 27 +++ 28 ++ 29 +++ 30 +++ 31 ++ 32 ++

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—methquuinolin-5-yloxy]acetic acid

* Preparation 79a: [3-(4-ch|orobenzyl)—2-methquuinolin-S-yloxy]acetic acid methyl
~ ester ' o
10 | & .

A mixture of [4,8-dichIorq-3-(4;chlorobenzyI)-2-methquuinoIin-5-onxy]acetic acid
methyl ester (0.13 g), palladium (5 wi. % on activated carbon, 0.010 g), ethanol (5.0

- mL) ahd 1t.0M aqUéous hydrochloric acid (1.0 mL) was stirred at room temperature '
for 17'.hours under an atmosphere of hydrogen. The mixture was filtered through

| 15  hyflo, washing with ethanol and water and the solvent removed under reduced

pressure o affordltitle compound, 0.11 g.

Preparation 79b: [3-(4-chlorobenzyl)-2-methylquinolin-5-yloxylacetic acid

.20 A sélu’tion of [3-(4-chldrobenzyl)-2-methquuinolin-5-yloxy]acetic acid methyl ester
(0.11 g), ethanol (6.0 mL),'water (2.0 mL) and saturaied aqueous lithium hydroxide
solution (2.0 mL) was stirred at room temperature for 5 hours. The ethanol was
removed under reduced préssure and the pH of the residue adjusied to 4 by the
addition of glacial acetic acid. The resulting precipitate was collected by filtration,

-‘ 25  washed with water and purification by preparative reverse-phase HPLC using a

' gradient over 37 minutes of acetonitrile in water (20 % to 95 % of organic modifier)
gave title compound asa yellow gum, 0.028 mg.

'H NMR (DMSO0-d6): § 2.70 (s, 3H), 4.30 (s, 2H), 5.00 (s, 2H), 7.10 (d, J = 8.1 Hz,
30. 1H),7.25(d, J = 8.5 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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33 +++ 34 +++ 35 +++ 36 +++ 37 +++ 38 +++ 39 +++
40 +++ 41 +++ 42 + , 43 +++ 44 +++ 45 +++ 46 +++
WA 700790367408 +++ 49 +++ 50 +++ 51 +++ 52 ++PCT/EB2006/6003644
54 +++ 55 44+ 56 +++ 57 +++ 58 +++ 159 WO
2007/ 036743 PCT/-GB2006/ 003644 59 +++ 60 +++ 61 +++

62 \fs: ESI (+ve) (Method B): 342 (M+H)", Retentiqn time 2.2 min.

Bioloqiéal Methods

5
Compounds of the invention of formula [1] were tested using the foIIowmg blologlcal
test methods to determine their ablllty to dlsplace PGD, from the CRTH2 receptor
and for their ability to antagonise the functional effects of PGDz at the CRTH2
receptor in a whole cell sysiem.
10

Radioligand Binding Assay

The receptor binding assay is performed in a final volume of 200 uL binding buffer
[10 mM BES (pH 7.4), 1 mM EDTA, 10 mM manganese chloride, 0.01 % BSA] and T
15 nM[PH]-PGD; (Amersham Biosciences UK Ltd). ngands are added in assay buffer
‘contalmng a constant amount of DMSO (1 % by volume) Total binding is determined
using 1 % by volume of DMSO in assay buffer and non-specific binding is determined
using 10 uM of uniabeled PGD, (Sigma). Human embryonic kidney (HEK) cell
membranes (3.5 pg) expressing the CRTHZ receptor are incubated with 1.5.mg.
20  wheatgerm agglutinin SPA beads and 1 nM [*H]-PGD; (Amersham Biosciences UK 3
Ltd) and the mixture incubated for 3 hours at room temperature. Bound [*H]-PGD.is
-detected using a Microbeta TRILUX liquid scintillation counter (Perkin Elmer). )
Cbmpound ICsp value is determined using a 6-point dose response curve in duplicate
with a semi-log compound dilution series. ICs calculations are performed using Excel
25  and XLfit (Microsoft), and this value is used to determine a Ki value for the test
compound using the Cheng-Prusoff equation.
Compounds of the invention that have been tested in the binding assay are.
‘illustrated below in the following Table.. ' '

Example

it
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O |hWw[N—=
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63 +++ 64 +++ 65 +++ 66 + 67 +++ 68 +++ 69 +++
70 +++ 71 +++ T2 +++ 73 +++ T4 +++ 75 +++ 76 +++
WO 700#43674¥8 + 79 + Key: "+++" CRTH2Ki <100nM " +RCRIGBLN003644

"+" Ki <10pM Functi ona
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The fracti onal
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Stable CHO-K1 cells co-expressing the CRTH2 receptor and the G-protein Ga16 are
seeded (40,000 cells per well in a plating volume of 75 yL in F-12 Hams
supplemented with 1 % foetal bovine serum) into collagen-coated 96-we||,plétes 24
hours prior to the assay. The cells are then loaded with a fluorescence-imaging plate
reader (FLIPR) calcium kit dye (Calcium 3 kit, Moleculér Devices Ltd) containing 5
mM final concentration of probenecid and incubated at 37 °C for 1 hour in a 5% COz
atmosphere. The fluorescence emission caused by intracellular calcium mobilization
elicited by the PGD, at the CRTH2 receptor is determined with a FLEXstation
benchtop scanning and integrated fluid transfer workstation (Molecular Devices Ltd).
To detect antagonists and determine compound ICso, compounds are pre-incubated
at varying concentrations with the loaded cells for 15 minutes at 37 °C, 5 % COp,
prior to the addition of the agonist at its ECq value. Compounds and agonist are
added in Hanks balanced salt solution containing 20 mM HEPES and 0.1 % BSA).
The fractional response values for each well are calculated by subtracting the basal
response from the peak response. Results are calculated as the mean of triplicate
wells using Excel and XLiit (Microsoft).

As an illustration, the foliowing compounds were shown to have ICs0s of <1uM in this
assay: 20, 42; and the following compounds had ICses < 100nM in this assay: 12, 18.
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25 -CR'R12-, -CH2CHR'- in either orientation,

-CH2CR'R12- in either orientation, -CHR'CHRL2- in
WE@Ra0ms67as i ent ati on, and di val ent radi cal s of POT/GBR@6/003644

-(CR11R12)P Z- wherein Z is attached to the ring

carrying Rl, R2 and R3; wherein Rl1l is Cl-C3al kyl,

cyclopropyl, or fully or partially fluorinated

Cl-6Bahky!; Rl12 is nethyl or fully or partially

fluorinated nethyl; 30 p is independently 1 or 2; and

Zis -0-, -NH, or -S(On-, wherein n is an integer

f r ot 0- Bse of aGampYOn@ 6ActMOIR 617 4 PRETMICBAOANG LEst S saltN- S

8 CHRNMedeSr &ath tndr&lsr @20l e, 3- hydroxyi soxazol e,
hydr oxam ¢ aci d, p?msphi nate, ~phosphonate, . .

phosphonam de, or sulfonic acid group, or a, group of
formula C(=0 NHSO2R6 or SE@NHC(=O R6; 5 Y is aryl,
heteroaryl, aryl-fused-heter ocl:\}/c‘l oal kyl,
het er oar yl - f used- cycRoalJ R
het er oaryl - f used- het er o
aryl -fused-cycl oal kyLsgr e manufacture of a
medi canment for use in in the tir eat’frent of conditions
10 responsive to nodul aﬁ(i,Bn ofR CRTY2 receptor
activity. 2. A nethod of* treatnment of a condition
" responsive to nodul ation of yCRTH2 receptor activity,
cor]mvgﬁaj_ng adm ni'stering to a patient suffering such
di seasé " an effective anount of a conpound -as defined
‘19 n claim1. 15 3. The use as claimed in claim1 or a

' me}mmf, RESRCAndiRTRE iﬂqﬁp@ﬁ&itl%?drd@ﬁlgmbﬁhlliybﬁllly &%la,%m/i‘on i's
se I S n gV W06

 at o2k b CI AR RO SO RSO RBR Y BRI o
fi 5PBE sCOMNPRy se@R antP-rNAr 2 9raup -08%4. The Use as .
cl ai medwhereirodael A id indepeadenty GiaTialRs, faly ai gERRl fluofalid ©,2

1swher ei neh ,cy&&:ﬂ?l‘, L4108 nbirosfyl €ct €d from psori asi s,
at opi c @nge non- at opi %g?r nlat Itis Crohn's disease,
ul cerat ve LDEPPUety fy-Geplkd. ful Prepapsiaiidivorpied Gstealky, * A
c onpourriciealky ecioalisdH(G:rCcalkydi, myll hetbreargionhyldbgamnd R5 ar e

. not  si naflid iyaResrs Cy.C.alkf, fblgd* Ny ARAnRA &-dky1, BycllalkCt
bond. 6 Us.e ret hod o gatment, or a compound,

kdotielaril e rath

as cl ai di ng clains wherein Rl
2%s fluoro or chl oro. 30 7 The use, a nethod of

t 1 @ag FEHR'S:, -0(0)a-SIONP @I ;NRIS whbraih Rihnlifte@PiforRb-2theR™
is hydrogen, C-Csalkyl, or fully or partially fluorinated C;-Caalkyl group;

4 B is a direct bond, or a divalent radical selected from -CHy-, -CH,CH,-, -CHR"'-,
25 -CR'R'™., -CH,CHR""- in either orientation, -CH,CR"'R™- in either orientation,
-CHR''CHR™- in either orientation, and divalent radicals of formula -(CR"'R"),-Z-
wherein Z is attached to the ring carrying R', R? and R% wherein
R"is C4-Caalkyl, cyclopropyl, or fully or partially fluorinated C,-Csalkyl;
R is methyl or fully or partially fluorinated methy;
30 p is independently 1 or 2; and . ‘
Zis ~0O-, -NH-, or -S(0),-, wherein n is an integer from 0-2;
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preceding clains wherein R2 i s hydrogen, chloro or
met hyl . 8 The use, a nethod of treatnent, or a
w@orposstd3 as clainmed in any of the precedi ngPCT/&BR®6/003644
wherein R3 is hydrogen. 35 9 The use, a nethod of
treatnment, or a conmpound, as clained in any: of  the
- preceding clainms wherein R4 is nethyl; ethyl, methoxy
or dlfluoronethoxy 162 WD 2007/ 036743
PCTf eBsabeniRrsgaiazgle 31*1¥€r°t9§5é’xa23'ed’é(t"'ﬁ&ﬂ“"b‘tc'dt phoshpste
or phosphonete, piebsprasantitieg bnaitforicracairgyoup/for & beupefdamda ng
cl t hyl , ethyl, ethoxy, :
| s?&ﬁggﬁgﬁap?ﬁugFg%?hoxy or cyano. 5 11 The use a
thod of treatment, -or a conpound, as claimed in any
of Yikaryl, petromylj mgfnsb@hmoqamemlel hetgoargl-fusggycloalky),
- S(HARsaryMuSEdr cferdeydicaiki or aryl%se@-cyc?o%lk? Reupse,  a net hOd
of treatnent, or a conpound, as cl alned in any of the
10 preceding clains wherein Bis -CH2-; -OCH(CH3)- or
- O0pithe mprwfaelure of & mediseyngatforuse indn the rerrpent of copritions ng
16 arredpondvelto modsitie ¥l CRBH2 Adepldt@ctivige, a net hod of
treatment, or a conpound, as clained in any of the
preceding clains wherein X is -CO2H115 14 The use,
method Bfmethpeaftivaiment ob copdiieyeenIRTVe tamogyiaioel GRTH2 any
of redeptor gy L@mpPsingladinistewhtatd @ipatielt suserifig blcti disegzhany |

4- Cé'f’fleét&é’% Véfacéfﬁen cf![&ad%ﬁr?etdhf&{‘ﬁ{'1phe”y|

4- et hanesul fonyl y
13- (rmor phol i ne- 4-sul f onyl') phenyl , 4- ‘
( pya. r ol ek use a$ clameddio nigiim) pchermydthod 2s daioted InglimoPwigmgih the

2, Acoptu Rl YRPBSI asu%]acatr&tcoobgm%ﬁ\,efdummm%é allergic

2-chloro
2- HIBY SH”g‘”ﬂ%#Wﬁﬁﬁtﬁutyg‘86'§7t°8ﬁeeﬂvhysﬁm%ﬁ’rddP gty
(pyrrolidine-I-carbonyl)phenyl and

202 CAi Or Dherse Ystigiaed i bigiar D& RDYEthod A5 claihB@inéRifn mﬁhéeéuathaed

c%l’uﬁﬁow s%gle&gc? ﬁ'om %so?as%egtgﬁcdan% no;i 5’835 Héanlqgtltlgé % 9' med

In claim
5 digeaseetiperitye ?%t'sf P'lﬁ’drf't?b'érbo‘ﬁ?tpﬁ?%e 25 R2 and R3 are .
hydrogen; R4 is nethyl, ethyl, methoxy or ‘

di f4 uor gEEhHM g?f(%/as o@ﬁ‘nehﬁt JH% li'%ereﬁtRhXJld Rs%t'm%( multaneous%

i SO ronet oxy or cyano; Ais -
2or *Bdr%g%‘)"?’/tdﬁ‘wt% BPPS 00 1 or 2; Bis -CH2-,
-OCH(CH3) - or -OCH2- wherein the oxygen is attached
to d he fhdge, (éafﬁét%d@gtre%tmenRgr BEhpBd, 2§ dafmed @ Bior @ed Y

IS quoqo& ﬂchlorﬁghenyl
4- rPé?cﬁ%H%ca' ony enylo 4 ﬁanesul f onyl phenyl
" 4- (nor phol i ne-4
30 7 The use, a method of treatment or a compound, as claimed in any of the

preceding claims wherein R? is hydrogen, chloro or methyl.

8 The use, a method of treatment, or a compound, as claimed in any of the
preceding claims wherein R® is hydrogen. ' '

35
9 The use, a method of ireatment, or a compound, as claimed in any of the ‘
preceding claims wherein R* is methyl, ethyl, methoxy or difluoromethoxy. A
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30 sul fonyl)phenyl, 4-(pyrrolidine-1 -carbonyl)phenyl,

2,4-di fl uorophenyl, 2,4- dichlorophenyl,
wQ2@oag7a3 2- f | uor ophenyl , 2-chl or o- 4-f | uor ophePgT/GB2006/003644

2-chl oro-4- met hanesul f onyl pheny,

2-chl oro-4-(pyrrolidine-I-carbonyl)phenyl and

2-chl or o- 4- cyclobutylcarbannyl 35 16, A conpound

sel get egnd fam %E}ﬁl o o g §Jrﬂ&f&?qdo£s clalm?cHn ar;y oéthSt hyl

' 8- chl
L RO ol dmn koM AT, Stk sutorans A aame o

PCTv@R2006/ 003644
4§ 3-(4-chl orobenzyl) - 4- dlfluoronethoxy 2-et hyl - 8- fluoro

quijol i | oxy] aceti c aci

1112, 4T i PR R 1 SngPeeR BB arobe. e
hy | Rigsiediod ¢laims wirdregix % jsaClt-i-0-, oaS{Q),- wherein nis 0,1 or 2. '
[ 4-di f | uor onet hoxy- 2- ethyI 8 quoro 3- (4-fluorobenzyl)

I
s ?O . Al ‘P?;‘uo"?%']@r?ﬁ meﬂf g %?°ﬂ‘8?l6wewwdzn ayehe -1
orqﬁfgqﬂmﬁlqnﬁs !gb%yqzlr@)ﬁys] Qlidat-PeHEtk)dor -OCH,- wherein the oxygen is

[ 3-aftashéd Bitdinglc@B@RaY | 2add @, f | uor onet hoxy- 2- et hyl~- 8-f |
uoroquinolin 5- yloxy]acetic aci d, 4 o
' 4-chl oro-2-fl uorobenzyl )-2-difl uoromet hoxy-8-fl uor
' o-' A3 et Hipug@icestiod ofstreagmea{yqaa‘@@pp@dﬁic@imemw any ofthe
[ 8-podsbdimgusidng wihetdi X Iscbemzy| ) - 2 di f | uor omet hoxy- 4-net hy
15 qui nol i n- 5- onxy]acetlc aci d, [3 (2-ch Ioro 4-f1

rgbenﬁyé% -di fl uorom
Hdxy ‘ﬁ?lm%“’F PUESABEDE PIc1 SomPeINg) asgleifeddnany ef thexci d,
[340(629@1!1 atnires whefdin s diieoraghieiyi, 2-adliofdphkanyipaet hoxy- 8- f | uor

‘ o %drahéb)aifdmubmbll DetBanedthi el rQau4
%’Ej ?1 cal(bo % I orlc?e% gﬂ?ﬁhzﬁ Ierﬁzcgﬁﬂ ;@?ny&'?hg%t ho
Ny noll'ly Rhegy (;g RAgNY 2,4 lg{ophenyl 2-chloro-2-

20[ 3 flfq(D%\ﬂlpyb rshiprof4 flug@ph%ﬁ;&@lo)'o #rmgihbriesulfonylpheny, 2-chloro-4-
uoxpgmmmexwa%om)myl &nd 2- Wr@quyorwbtwaars‘amdypxy] acetic
acl
{4- dlfluoronethoxy-Z et hyl - 8-fl uor o-3-[ 4- (norpholine-4
- sAPf ony P PSEREFAMSIGus#B i $or, 2 Deihgd &srpatmenses daimed o,

{ 4cldim'2, Qor 4 wed bamppuriti-as tiated 8rddin 6,/vive in| A< figlolopEHIHd; N e -

5 1- Qaém?)él@ @@Béé“ RaYhefQ! difdr, %eth&ﬂ?ﬁ&l@o‘f&ﬁét%x?%g

e}ffé‘ éﬂ)‘/“ll hﬂ""dﬁ?‘?@f’c??%ﬂ’ﬂ‘fc’ﬁ%?@h%\f IV R 8 -héer: HYH Bfuii nol
n §(O)VM’BRF9IP}DI‘Q‘$I1 on?; & isr®©Het, -OCH(CHs)- or -OCH,- wherein the oxygen
is attached to the ring carrying R', R? and R X is -CO,H; and Y is 4- ~fluorophenyl, 4-
| chlorophenyl, 4-methanesulfonylphenyl, 4- -ethanesulfonylphenyl, 4-(morpholine-4-

30  sulfonyl)phenyl, 4-(pyrrolidine-1-carbonyl)phenyl, 2,4- difluorophenyl, 2,4-
dichlorophenyl, 2-chloro-2-fluorophenyl, 2-chloro-4-fluorophenyl, 2-chioro-4-
methanesulfonylpheny, 2-chloro-4-(pyrrolidine-1-carbonyl)phenyl and 2-chloro-4-
cyclobutylcarbamovi. 2

35 1e. A compound selected from the group consisting of:

[8-chIoro-3-(4-ch|orobenzyl)-4-diﬂuqromethoxy-z-ethquuinolin-5-yloxy]acetic acid
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25
(S)-2-[3-(2, 4-di chl orobenzyl ) -2-difl uoronet hoxy-8-fl uo
wo osd/osEsdhyl qui nol i n-5- yl oxy] propi oni ¢ aci d, PCT/GB2006/003644
2-[ 8-chl or o- 3- (4- chl orobenzyl ) - 2- dlfluoronethoxy 4- et
hyl qui.nol i n-5-yl oxy] propi onic acid,

{8 el @ﬁl@roé’en% fJ o%m%ﬁ\l?&f?&ya@r éthYA uﬁol[n%ﬁ& ]Eéeﬁé éc‘?d ne-

‘8% % q %ﬁ }acetic acid V o
g e R R T R A RN Y
oroﬂmdhoxy 2-et hyl -8- fluoroquinolin-5-yloxy}acetic .= -
aci gy- dlfluoromethoxy 2-ethyl- 8 fluoro-3- (4 fluorobenzyl)qumolln -5- yloxyfcetlc acid,

gS) f[f ﬁ ghgrtoﬁ%'%ﬁ) gdlw{OFf@f/ hgxy é ghyl gfluoroqumollnngl xy]acetIXaJId

f | u&*@dnﬂml@rqbﬁnzsl) Ydifioydmatiopy-Sathy-8dioprdquirdiin-5-yloxylacetic -
(S)ack[3-(2, 4- dichlorobenzyl) 4-di f| uor onet hoxy- 2- ethyu

oo T UAEE AR bR el XV'EF on'f@%ﬁqudnoﬁns

| or Bowlgcetiggsidbut yI car banoyl benzyl ) - 4 di f | uor onet hoxy- 2

10et I[tyémoao 3-{4-ah¥abendyndifl forSmat oyt iiolia e ly@xydcei)acid,
l(ng I_) 2[cﬁlgr§)21_-fglg OQ%nQYI)A’Ag& Hifo O%WJ)Y)) & &ﬁyp g0t !)(Rﬁ'lnlﬁ'yé Qloxy]acgeltl(t, |
qu%quU|noI|n 5- onxy]proplonlc acid, 5 and :
p haidx@ebiatordefmbilopenayl e it @ktimethsat-&- moroM-mmhMohrh@t drates
andwéga&ggggdthereof 17. A pharnmaceutica

a conpound as clained in |
(&7 aiise PS8 gubalh kil sna ol ngwaceuc
acc¥ist abl e carrier. 165
‘ [3-(4-chloro-2-fluorobenzyl)-4-difluoromethoxy-2-gthyl-8- fluoroqumolm -5- yloxy]acetlc

2

acid, .
{4-difluoromethoxy-2-ethyl-8-fluoro-3-[4- (morphohne -4- sulfonyl)benzyl]qumolm 5 .
20  vyloxyl}acetic acid, ‘
{4-difluoromethoxy-2-ethyl-8-fluoro-3-[4-(pyrrolidine-1- carbonyl)benzyl]qumohn -5-
yloxylacetic acid,
2-[3-(2,4- dlchIorobenzyl)-z-diﬂuoromethoxy-s-fluoro-4-methquuinolin-5-
yloxy]propionic acid, V . ,

25 (8)-2-[3-(2,4-dichlorobenzyl)-2-difluoromethoxy-8-fluoro-4-methylquinolin-5-
yloxy]propionic acid, : ‘ )
2-[8-chloro-3-(4- chlorobenzyl) -2- dnﬂuoromethoxy -4-methylquinolin-5-yloxylpropionic o
acid, . .

{8-chloro-4-difluoromethoxy-2-ethyl-3-[4-(pyrrolidine-1-carbonyl)benzyl]-quinolin-5-

30 vyloxylacetic acid,

{3-[2-chloro-4-(pyrrolidine-1 -carbonyl)bethI]-4—difluoromethoxy-2-ethyl-8—
fluoroquinolin-5-yloxy}acetic acid,
(8)-2-{3-[2-chloro-4-(pyrrolidine-1-carbonyl)benzyl]-4-difluoromethoxy-2-ethyl-8-
ﬂhoroquinoIin-5-onxy}propionic acid,

35 . (S)-2-[3-(2,4-dichlorobenzyl)-4-difluoromethoxy-2-ethyl-8-fluoroquinolin-5-
yloxylpropionic acid,
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[3-(2- chloro 4-cyclobutylcarbamoylbenzyl)-4- dlﬂuoromethoxy-z ethyl -8
fluoroquinolin-5-yloxyJacetic acid,

(23) (S) -2-[3-(2-chloro-4- cyclobutylcarbamoylbenzyl) -4- dlfluoromethoxy-z ethyi- 8-
fluoroqumohn 5-yloxy]propionic acid,

and pharmaceutically acceptable salts, N-oxides, hydrates and solvgtés thereof. -

17. A pharmaceutical composition comprising a compound as claimed in any of
claims 5 to 16, together with a pharmaceutlcally acceptable carrier.
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