Bl PHENYLOXYACETI C ACI D DERI VATI VES FOR THE TREATMENT
OF RESPI RATORY DI SEASE The present invention rel ates
W 0080559 t ut ed phenoxyacetic aci ds as useful PCT/GB2005/003255

phar maceuti cal conmpounds for treating respiratory

di sorders, pharmaceutical conpositions 5 containing

t he and processes for_their_ preparation. EPA 1 170

BIPHENY 50X VASETHE ACIR tHRVATIVE S FORHE T REATMENT OF RESPIRATORY

conpounds useful for theDISEASENt of di sease states

nmedi ated by prostaglandin D2, a ligand for orphan

receptor CRTH2. GB 1356834 di scl oses a series of

compounds said to possess anti-inflanmatory, anal gesic

and antipyretic activity. It has been found that

CEhé picBeri? NBRANNBRAE bLIoa0bddButad PhdriQx gudietiv acids ad ieflCRTH2

receptor, and as a consequence are expected to Pe .
pharmpeguieel eomppundseios freating reppiratory diseuders, ghargesyirgl compositions

5 contaiﬁilﬁl%gtllérﬁt ﬁlrdérgéeﬁ&@.sf&sﬁleiir ?ge!#dt kigg, asthma and COPD. In a

aspe e i nvent erefore provides a
cerpount) §44 disvlonsk anefliods dor the jpleatificetien toif catpgunds useful for the

acceptable salt thereof: (1), i i ch: i s hal ogen
treatmgnt gxdiseagg gyles ARy graég%lpﬁwﬁv ﬂ? Bi}%‘ry?ef% prifigp Keceptor
CRTIJPA’?I QBeRsa8 M hisclalds A saist Jf c@l"ngoﬁﬂlﬂ%@iﬁrtg gﬁis’eys &l @eh@ehatory,
rom hal ogen, SG2NR3R4, SOnR5 (n=l or 2), CONR3R4, or
analg€ie Shdadnitiphreib iactivityardt has hepn fowdlthaj cetigis phenpyacdhy agids are

. Or .no | ogen atans; D is hydr n_oQr .ne:
R T o i S
the tréakm @ dfWhri@isQEghirallry AisBdseariacliding aghinhand COPD.or m a
3-8 nenbered ring optionally cantaining one ?r nﬁr
afloadirs epnest b inveshomihesionmeovides 4 apgioung Of fQ5rasa 50 ora

pharn?a% &t&éaﬁlgtag %P%%leoﬁﬁ Rlredfore Cl-C3 alkyl; R3 and R4

ndependen represent hydrogen, C3-C7 cycl oal kyl or
Cl-6al kyl, the latter

HO
g

15

in which:
X is halogen, or C;.; alkyl which is substituted by one or more halogen atoms;
20 A and E are independently selected from halogen, SO,NR’R*, SO.R’ (n=1 or 2),
CONR’R*, or C13 alkyl which can be optionally substituted by one or more halogen atoms;
D is hydrogen or fluorine;

R! and R? independently represent a hydrogen atom, or a Cy.3alkyl group;

25 Or
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two groups being optionally substituted by one or nore

substituents i ndependently sel ected from hal ogen,
weoen2ruyel oal kyl, OR6 and NR7R8; or R3 and RAPCDGBRI18/003255

with the nitrogen atomto which they are attached can

forma 3-8 nmenbered saturated heterocylic ring

optionally containing one or nore atons selected from

O S(On (where n =0,10r22), NR, and itself

optionally substituted by halogen or C 3 alkyl; R5 is

Cl-C6 al kyl or C3-7 cycloal kyl, which may be

opf and R kogethebean foun @&-&mehédetﬁglemgmmm§1¥mn1%iﬂiﬂg one or more

hydr o or - a ; R a R.i nd tl .
atomsrs)é%c@g%m %gﬂg& ﬁnci @/ell%opéﬁoizglﬁjy %JIbSt&%a%SISO%I% St o};? Cb—ng alkyl;
RR> ahd RR&de?aﬁfemgy réprdsbntt Hﬁirﬁ%dnf, 09€n cgtlofiktoorviicaliyl, the latter
they are attached can forma 3-8 nenbered saturate
two gteaipe beiog ebtienallysgbsiisuted by AeeionmetesubFitugds Beep ?ntfynselected

e copt ext of 6 mspeci fication, unless
ﬁ°m%$%%%&§‘?§ﬂ§'f’%ﬁa‘?§8’? gﬁg%y group or an alkyl noiety
or in a subsltituent group may be |inear or branched.
Het.erocyclic rings, as, defined for, R3 and R4 or R7 and
R eea R st A BAPSBEORTLFemee WHSIL S e Hiagiogdan ot a 3-8

memBRELRRLLAE ’he%?d:c?riig hgg op B9 cbfialiEng HldtEmhdHe Ao nd WRlected from
pt perazine. Preferablfy X i1s”trifluoronethyl, chloro or
0, S(O)(ehore P+ 6fleora)) NRA and itsdif optehmpin dtéustinyecl\{laplnaé@&qﬂitor Ci-3 alkyl;

tcgi% ?r,r 6 gﬁg}’gélzgpg %géf?(? W;Wﬁg#rgggr}%i %pgor?agwds%gtﬁlsded by halogen

atomg;ndependent Iy represent trifluoronethyl, nethyl,
fluoro, chloro, SO2Me, SQ2Et, SO 2i Pr, SO2NR3R4 or
CoNRgRdroptr & Gr&fdkebly A is trifluoromethyl, nethyl,

LG Bkl SRS ML Fht T8 e B

R’ and R® together with the nitrogen atom to which they are attached can form a 3-8

or

membered saturated heterocyclic ring as defined above for R® and R*.

In the context of the present specification, unless otherwise indicated, an alkyl group
or an alkyl moiety in a substituent group may be linear or branched.

Heterocyclic rings as defined for R? and R* or R’ and R® means saturated heterocycles,
examples include morpholine, azetidine, pyrrolidine, piperidine and piperazine.

Preferably X is trifluoromethyl, chloro or fluoro.

Preferably A and E independently represent trifluoromethyl, C;.3alkyl, halogen, SOR®,
SO,R®, CONRR?, or SO,NR’R*. More preferably A and E independently represent
trifluoromethyl, methyl, fluoro, chloro, SO,Me, SOEt, SO4iPr, SO;NR’R* or CONR’R".

More preferably A is trifluoromethyl, methyl, fluoro or chloro.

More preferably E is SO,Me, SO,Et, SO,iPr, SOZNR3R4 where R® and R* together
form a morpholine ring or E is CONR’R* where R® and R* together form a pyrrolidine,
piperidine, azetidine or isoxazoline ring, each optionally substituted by halogen or C;-Cs
alkyl, or E is CONR’R* where R? and R* independently represent hydrogen, Cs-C; cycloalkyl
or

Cisalkyl. The alkyl groups may be linear or branched.
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forma norpholine ring or Eis CONR3R4 where R3 and R4
together forma pyrrolidine, piperidine, azetidine or

W0 sw¥azi059 ne ring, each optionally substitutedP@lyGB2005/003255
hal ogen or Cl1-C3 al kyl, or E is CONR3R4Awhere R3 and R4
i ndependently represent hydrogen, C3-C7 cycl oal kyl or
Cl-6al kyl. The al kyl groups nay be |inear or
branched. Mbst preferably Bis SO2Me, SOREt, SO2NR3R4
where R3 and R4 together forma rmrpholine ring or E
IS CONR3R4 where R3 and R4 to her form
pasbptediratdy Bois 9€LMé ﬁ@zEtaﬁ@zh%El Ryevigre Rs 61%3330 fqggiher form a

| t
o 1B B € L e i
azetld'iﬁFUerEolméd{rfgg each dpBofallycsybstivaled Py fuordCS-Getalk pt E is

| kyl , groups may be |inear br anche Preferably
NRE 2B hbt] RUSpEH AR AU SRR 1 elgallgh o

Csga eTl’PJﬁfchIQB{.\% Iﬁgxﬁg;ﬁnéggopgﬁngggh hydrogen or one is

dr ogen I's nethyl. Preferably Dis
hyeb:fgamym £od R dre endepandenthy efdeogenl oy Chyatlyenore preferably R' and

P d substi.t d R2 th
R? aree&g Pt O i pret e OREREUTAL of the o
(25) 2- ?r}?l @R}Ldé? ﬁr)i/f)rsﬁlll(%ngr? moresp re%rakg)ll}éh}t,(}rlo%l uor onet hyl)
[ Imeelmembﬁmu]Sn‘@Py |I3 &Y Rp rawban etecth@m egemplified berein.
th | f onyl 1,1
profetrt pasmaato i o I PR IR e !
(28)-1-[[3"- Sn%ﬁ%rlﬁﬁllf@{y@-ﬁ )5~ K1§§iﬂnwr@mbthy1r;ml ) bliphenil] {2hg foxly]-pebpyhoic

] oxy] acetic acid
acid; | | 5-Di chl oro-4' - (nethyl sul fonyl )[I,"-Dbi

s S EP IR e

[3', 5h3lbhlﬂlvd $'kﬂlﬁ@mk®1ﬁﬂﬁmMmehﬁM}é%yl]Pm]laeﬂm acidgci d;

(5 Bl F-Righipond it er g %@g&lf-g-%%gﬁnéﬁa%fc'a‘él%r om
(25)-2-[4-chloro-2-[2,5-difluoro-4-(4-morpholinylsulfonyl)phenoxy]jphenoxy]-propanoic
acid;
[[3"-Fluoro-4'-[(1-methylethyl)sulfonyl]-5-(trifluoromethyl)[1,1'-biphenyl]-2-yl]oxy]acetic
acid;

[[5-Chloro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[ 1,1'-biphenyl]-2-ylJoxy]-acetic acid;
[[5-Fluoro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[ 1,1'-biphenyl]-2-ylJoxy]-acetic acid;
[[4'-(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]acetic acid;

(25)- 2-[[4-(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]propanoic acid;
[[5-Chloro-4'-(4-morpholinylsulfonyl)-3'-(trifluoromethyl)[ 1,1"-biphenyl]-2-yl]oxylacetic
acid;

(25)-2-[[5-Chloro-4'-(4-morpholinylsulfonyl)-3'-(trifluoromethyl)[ 1,1'-biphenyl]-2-
ylJoxy]propanoic acid;

[[5-Chloro-4'-(1-pyrrolidinylcarbonyl)-3'-(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]-acetic
acid;

(25)-2-[[5-Chloro-4'-(1-pyrrolidinylcarbonyl)-3'-(trifluoromethyl)[ 1,1-biphenyl]-2-yl]oxy]
propanoic acid;

[[5-Chloro-4'-(ethylsulfonyl)-3'-(trifluoromethyl)[1,1"-biphenyl]-2-yl]oxy]acetic acid;
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[[5-Chloro-4"-(methyl sul fonyl)-3"-(trifluoronethyl)[I,
r- bi phenyl]-2-yl]oxy]-acetic acid;
W p®eM11sy 0- 4' - (et hyl sul fonyl )-3" - (trifl uor ome€TIgGB2(06/003255

r- bi phenyl ]-2-yl]oxy]-acetic acid;

[[4>- (Ethylsulfonyl)-3",5-bis(trifluoromethyl)[Il,]"-bi

rhenyl]-2-yl]oxy]acetic acid; (2S)-

2-[[4' - (Ethyl sul fonyl)-3",%-bis(trifluoronethyl)[l

, 1' - bi phenyl ] -2-yl ] oxy] propanoi ¢ aci d;

[[5 Chl oro-4' - (4-norphol i nyl sul fonyl) -
(25)- 2[5 €Ehlokasd(matby syl fdfy ) (3-trifriqubreethyl) {Llyblphmml] -Zodlokylpropanoic
acid; (25)-2-[[5-Chloro-4 |-(4-norpholinylsulfonyl)-3
acid; | . (trlfluoronethyl)[l r-bi rhenyl]-2- yl]oxy]propanoic

(25)- Q-‘{EﬂChloro -3'-fluoro-4'- (methylsulfonyl)[l 1'—b1pheny1] -2- yl]oxy]propanmc acid,
-4 - (1 - yrrolldln car gb¥ b trlfluorone
[[3", Stdmﬂgrpw (l—pmlw@ﬂymjoomdm]l bay]lera/ 5/ O)aﬁdr@etlc acid
[[3',5 (dzc?%org Agp%gé}ho;l?lgﬁ bon%)[)l ]3b1p81ten¥1 F ]rox?ﬂaa et1]c a[;
[[4'- (pbﬁdﬁﬂidyi&rbdn]ygxyb (ﬁcflﬂ@tiﬁpnl'dol@tmngﬂ;] -2- yl]c;xiy] -acetic T?]d
(13,5l G 55 Brodneien ipdriba toampnyti 1 fg?phe}{yﬁﬁz ytjoxy]-
mmh%%ﬁ&S Chl oro4' - (et hyl sul fonyl ) - (3 trlfluoronethyl) [

~bi phenyl ] -2-yl ] oxy] propanoi ¢ acid; (
[[3', Sldictlﬂcﬁo@l-l[(altmetﬁy}-tJpgrnbhdmyt)mlbrgﬂyi;]l[ll 1l'dnp]®nlyﬂ] -2-l] gty ragbtic- acid;

1351 log o 5w DBk 1 A Rer g PPeie i bhen
[[5- CM!:)I]O A fMﬂo}chydl ﬂ&ﬁilidﬁqi@%glfbnlyl) [1,1'-bi henyl ]-2- yl g' acetlc a01d

di chl oro- iol |n car ony
(2S)- g/-l U&Qﬂgm}:’é-)ﬂyapl:qaé'e(ﬂrpyn@d;\dmylcarbony [1,1'-bipheny yl]oxy]-propano1c
id: [[4"-(]-azetidinylcarbonyl)-3",5-dichloro[l,r-biphenyl
acld1.2-yl ] oxy] - acetic aci d;

[[3'- nlie[tﬁy1,45(zipﬁ)lahaﬁ191cérbohP 25E{tﬁﬁ)or8m5@1yg[1qetﬂmenm] 2-ylJoxy]-acetic
pi peridinyl]carbony ' - bi phenyl ] - ] oxy] -
acid;acetic acid; [[3 |, 5-di chI oro 4

[13-shehs1ze (! Cg}@@%&éﬁ%{n&ﬂb!SYdtﬁﬁu?JrQﬁ@%i)[1',1'Ibi}'51&eﬂ'yi]@y1hdxﬁ-aceﬁc
acid;[ [ 3', 5-di chl oro-4" - (2-i soxazol i di nyl carbonyl) [, r-biph
(25§ - GiseT-la g ratnaichnoniosreiieraresal b yphm 2 lonst
propaln%ﬁ%Yd;] -2-yl]oxy] -acetic acid;
(28)—2-[[5-chloro-4'-[(ethylmethyiamino)carbonyl]-3'-ﬂuoro[1 ,1'-biphenyl]-2-yl]oxy]-
propanoic acid,
(2S)-2-[[5-chloro-3'-fluoro-4'-[[methyl(1-methylethyl)amino]carbonyl][ 1,1'-biphenyl]-2-
yl]oxy]-propanoic acid;

(2S)-2-[[5-chloro-4'-[(diethylamino)carbonyl]-3'-fluoro[ 1,1'-biphenyl]-2-yl]oxy]- propanoic
acid;
(28)-2-[[5-chloro-4'-[(3,3-difluoro-1-pyrrolidinyl)carbonyl]-3'-fluoro[ 1,1'-biphenyl|-2-
yl]oxy]-propanoic acid;
(28)-2-[[4'-[[(1,1-dimethylethyl)amino]carbonyl]-3'-fluoro-5-(trifluorometliyl) [1,1'-
biphenyl]-2-yl]Joxy]-propanoic acid;
(28)-2-[[5-chloro-3'-fluoro-4'-[[(1-methylethyl)amino]carbonyl][ 1,1'-biphenyl]-2-ylJoxy]-

propanoic acid;
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2S)-2-[[5-chloro-3" -fluoro-4'-(l-pyrrolidinylcarbonyl
[1,r-biphenyl]-2-yl]oxy]-propanoic acid;
p®someshyl - 4' - (1 - pi peri di nyl carbonyl ) - 5- (tri PCTIOGBRIWSN03255
yI)[I,r-bipIienyl]-2-y|]oxy]-acetic aci d;

[[3" -nmethyl-4"-(] - pyrrolidinylcarbonyl

[)-5- (trlfluoronethyl)[

1, 1' - bi phenyl ]-2-yl ] oxy] - atetic acid;

(2S)-2-[[4" -[[bis(l- nethylethyl)anlno]carbonyl] 5-chlo
ro-3' -fluoro[l,r-bi rhenyl]- ro anoi ¢ aci d;
(2S)- 2( QS)chB)r{)-p5ﬂ@¢mcﬁ'-{;[.(z—methylpropyl)ammo]carbony '-biphenyl]-2- ylloxy]-

%%ethylnethylan1no)carbony|] 3 -quoro[I r-b
meaWH B2 2-yI]oxy]- propanoic acid;
(28)-2- H@)ﬂt?orb{ﬂ( c latidyledrboroes 4triﬂubfcﬁﬁt]_ilyl)[(l J1'-biphenyl]-2-yl]oxy]-
- net hyl et hyl )am no] carbonyl] [1,1 "-birhenyl]-2-
pnmavmfewﬁ] propanoi ¢ aci d;
h
(28)- 4— 5 810[1{0539[2 10@970;} dng}ﬁ%!ﬂ?&xﬂrﬁ QI?%?@%;%Q ropan01c acid;
28)% E[S)ohﬂ}rb{35mﬁiybﬂb€14pyrfdlﬁhr34@hrbdny@ibl FiplynyH- ML wsor] Jzepanoic
bonyl ]-3'-fluoro[l,r-biphenyl]-2- yl]oxy]-propanoic
acid; acid; " (29)-2-[[4 -[[ (I
[[5- chlélrods! Eli?étﬁw @tw%@mdiﬂma%&%n)[h I §phédyqq02@t]§xﬂtardeﬁ& B0
M [1,1"°- hen propanoi ¢ aci d;
[[3"- ﬂ(lQ]S)AL’Zl {pblﬁohhh@k@rbgnylgﬁt(@nfdj;momethy [1,1'-biphenyl]-2-yl]oxy]-acetic
[-[[(l-nmethyl ethyl)am no]carbonyl ][I, r-biphenyl]-2-yl]
> oxXy] - propanoi c acid,
(2S)- 1 %@m%ﬂ{yﬂ 5L ﬂfl%ﬁfdhrdﬁlylcfalrbtﬂiyg - A triflhgrdntertyy 1, prEphnydint-tioxy]-
] car bonyl ] -blphenyl] yl Joxy] - propanoi c acid;
PTOPa(IQIS)aCQL[[B -fl uor o- 4'

[[3",5- %uorgl " ﬁl %flﬁﬁ%ﬂg‘%ﬁ)gn&ﬂ tlrﬂnghéfﬁfﬁo]%ggﬁg)a[cetm acid;

(25)-2- [[3 5- dlﬂuoro 4' (l-pyrrohdlnylca;rbonyl)[l 1'-biphenyl]-2-yl]oxy]-propanoic acid,
(2S)-2-[[5-chloro-3'-fluoro-4'-[(2-methyl-1-pyrrolidinyl)carbonyl][ 1,1"-biphenyl]-2-ylJoxy]-

(
)
wo
h

acid;

propanoic acid,

(25)-2-[[5-chloro-3"-fluoro-4'-[[(2S)-2-methyl-1-pyrrolidinyljcarbonyl][ 1,1'-biphenyl]-2-
yi]oxy]-propanoic acid;
(2S)-2-[[5-chloro-3'-fluoro-4'-[[(2R)-2-methyl-1-pyrrolidinylJcarbonyl][1,!"-biphenyl]-2-
yljoxy]-propanoic acid;
(2S)-2-[[4"-[(cyclopentylamino)carbonyl]-3'-fluoro-5-(trifluoromethyl)[1,1"-biphenyl]-2-
yl]oxy]-propanoic acid;
(28)-2-[[3'-fluoro-4'-[[(1-methylethyl)amino]carbonyl]-5-(trifluoromethyl)[ 1,1'-biphenyl]-2-
yl]oxy]-propanoic acid;

(2S)-2-[[4"-[(ethylamino)carbonyl]-3'-fluoro-5-(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]-
propanoic acid;

(2S)-2-[[5-chloro-4'-[[(1,1-dimethylethyl)amino]carbonyl]-3'-fluoro[ 1,1'-biphenyl]-2-yljoxy]-
propanoic acid;

(25)-2-[[5-chloro-4'-[(cyclopentylamino)carbonyl]-3'-fluoro[ 1,1'-biphenyl]-2-yljoxy]-
propanoic acid;
(285)-2-[[5-chloro-4'-[(cyclopropylamino)carbonyl]-3'-fluoro[ 1,1'-biphenyl]-2-yl]oxy]-

propanoic acid;
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(2S)-2-[[3",5-dichloro-4
| -(I-pyrrolidnyl carbonyl)[Il,r-biphenyl]-2-yl]oxy]-prop

W@ nw6021169 d; PCT/GB2005/003255
(2S)-2-[[5-chloro-3" -nethyl-4"-(l-pyrrolidinyl carbonyl
)[I,r-biplienyl]-2-yl j Xy] - pr opanoi ¢ aci d;
[[5-chloro-3"-nethyl - (I-pyrrol|d|nylcarbonyl)[l
i phenyl ]-2-yl]oxy]- acetl c @ci d;

[[3 -fluoro-4'-(I- pyrrolldnylcarbonyl) 5- (trifluoronet
yl)[I,r-biplienyl] ]-acetic aci
(28)- 2|( ES)ohB)r{)-El3l[[§]F‘|§ﬂlﬁkW%mf1)ﬁ@mP g@ml]dﬁ "rfjozelr kiohmhynsél Eoroxyl-
uor onet hy - bi 2-yl d;
provapt 88| Lor o7 ("1 pyr 1ol 1 0 ! & bomyl ) T1.1
(285)-2- [‘Z[Blcﬁhﬁﬁ-%ghu%‘oé‘l Jf[?ﬂ&ﬂlylat%ﬁiol)@rmwml ,1-biphenyl]-2-yl]oxy]-propanoic
i f1uoro-

acid; I -(I'-pyrrolidinylcarbonyl)[l,r-biphenyl]-2-yl]oxy]-pro

5 PRGNl e hamiolsaoy gt ishens -2
yloxil= pyﬂm@bmdmmyl)carbonyl] [1, 1 '-biphenyl] -2-yl]oxy]-

15 18) oo AR A o
[[5- cl'%l%l% ?gﬁ%{ %he&@iaﬁﬁﬂ&)cﬁb&ﬁ’ﬁﬂ@'lﬁbéﬁbﬁyl] -2-yl]oxy]-acetic acid;

(25)-2-f[Btandoro-42{ ¢ e[t{ljlaﬁ)mzcanmnbrw?iﬂmm{ildl bigthernpil}-Z-atpByly PjopRnoic
acid: | ' bi phenyl]-2- yl]oxy]-propanoi c acid;
(25)-2-[[4" - [(cyclopentylan1no)carbony|] 3'-fluoro-5-(

(28)- za [[_: Bdlﬂ&bmﬂﬁg?cmwt&larrﬁn@bﬁbbmyB'}ﬂtﬂaroNL1] BipHenylpLopRRg]-c

pnnmmomu@uko 4I-[[(I met hyl et hyl ) am no] carbonyl ]-5-(triflu
(25)%’2@”&1; EéAM[ (1, 1= RlBRS D Iy midd (bR YIRS ORGRG 161 B tny1]-2-

yl]ox }{n( hﬁo&baﬁﬁp)carbonyl] 3'-fluoro-5-(trifluoromethyl)]
phenyl pan0|c

(25)- %-ﬁ@)dliorpt%_ﬂélﬁrcbﬂ C[[éhmf%nﬂbuty amino |car onyq] 1,1'-biphenyl]-2-yljoxy]-
propaTE,T E)Het hyl et hyl ) anmo] car bonyl ] -3' -f 1 uor o]

’'phenyl] -2-yl]oxy]-
and pharmaceutically acceptable salts thereof.

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It
will be understood that the invention encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and mixtures
thereof also form an aspect of the present invention.

The compound of formula (I) above may be converted to a pharmaceutically
acceptable salt or solvate thereof, preferably a basic addition salt such as sodium, potassium,
calcium, aluminium, lithium, magnesium, zinc, benzathine, chloroprocaine, choline,
diethanolamine, ethanolamine, ethyldiamine, meglumine, tromethamine or procaine, or an
acid addition salt such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate,
maleate, tartrate, citrate, oxalate, methanesulphonate or p-toluenesulphonate.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups in the starting reagents or intermediate compound may
need to be protected by protecting groups. Thus, the preparation of the compound of formula
(D) may involve, at an appropriate stage, the removal of one or more protecting groups. The

protection and deprotection of functional groups is fully described in ‘Protective Groups in
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pr opanoi ¢ aci d;
(2S)-2-[[5-chloro-4"-[(cycl opentyl am no) car bonyl ]

WO 3006021167 0[ 1, 1 ' - bi phenyl] -2-yl]oxy]- propanPCT/GBe108/003255
(2S)-2-[[5-chloro-4"-[(cycl opropyl am no) car bonyl ]
Eg'-fluoro[l,l ' - bi phenyl]-2-yl]oxy]- propanoic acid;
S)-2-[[5-chloro-4"-[[(I-etTiyl propyl)ammo] carbonyl]-3
| -fluoro[l,r-bi rhenyl]-2-yl]oxy]- propanoic acid; (2
S)-2-[[5-chloro-3' -fluoro-4l -] &i | am no) carbonyl ][ 1

Organi¢ Chhnmhgh)eﬂjteclzbyif 1Wx¥ ] MpOoicak® lieers (1§7%)2 and ‘Protective

Grouin et Sy BES - dielion 70 STy P €V AS] AR

hnmshkﬁm§@b99 -4 - [[(I-ethylpropyl)an1no]carbony|] 3'-fluo
o[ r-blphenyl] 2-yl]oxy]-acetic acid
[ ComponndsoofFormila 6h 62 be prererer Py pacHe} eh? sompeyd of fogpula (I0):
plienyl]-2-yl]oxy]-acetic acid,
(25)-2-[[5-chloro-4"-[(
et hyl am no) car bonyl ]-3' -fl uora
- propanoic o acid;
(25)-2-[[5-chloro-4"-[ (&M
uoro[ |, r-bi phenyl]-2-yl
S)-2-[[5-chloro-4l-[] -
[1-3" -fluoro[l,r-binpl
s (1]
(25)-2-[[5-chloro-3" -fPyoro-4'-[[ (3- et hyl but yl ) ani no]
carbonyl] [1,1 '-birhenyl]-2-yl]oxy]- propanoic acid;
and pharmaceutically acteptable salts thereof. Certain
conmpounds of fornula (1) arﬁncapable of existing in
stereoi sonmer™ fornms. It will ‘be understood that the

i nvention enconpasses all geonetric and opti cal

i.soners_of the
in which X, A, D and E are as defined in formula (I) or are protected derivatives thereof, with

, - bi phenyl ] -2-yl]oxy]

]-2-|yl]oxy]-propanoi c acid;

a compound of formula (III):
L-CR'R’CO,R’ (1II)

Where R! and R? are as defined in formula (I) or are protected derivatives thereof, R’

is H or C;-Cy alkyl group and L is a leaving group, and optionally thereafter in any order:

removing any protecting group

e hydrolysing the ester group R’ to the corresponding acid

e oxidation of sulphides to sulphoxides or sulphones

e forming a pharmaceutically acceptable salt.

The reaction can be carried out in a suitable solvent such as acetonitrile or DMF using

a base such as potassium carbonate or the like. Suitable groups R’ include Cy.q alkyl groups
such as methyl, ethyl or tert-butyl. Suitable L is a leaving group such as tosylate or halo, in
particular chlorine or bromine. L may also be hydroxy so that a Mitsunobu reaction may be
performed with compound (II) using for example triphenylphosphine and diethyl

azodicarboxylate.
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0 conmpounds of fornula (1) and m xtures thereof

i ncludi ng racemates. Tautonmers and m xtures thereof
wW@bk®e/0210sM an aspect of the present invention.PdEeB2005/003255

conmpound of formula (1) above may be converted to a

pharmaceutically acceptable salt or sol vate thereof,

preferably a basic addition salt such as sodi um

pot assi um cal cium al um mMum |ithium magnesi um

zi nc, benzat hi ne, chloroprocaine, choline, 5

di et hanol am ne, et hanolam ne, ethyl di am ne, negl um ne

t Fodealysinofitbe estergroumRnean by cagieds@it 4in8 aoutingprecgdpres, for

uch as ' -ohrom - .
e 5 DY O DL Sl YA ETESogBRARRGHS., o e
of terOba@lBdseers With heide sudhphiariflt@oadetip-atidl uenesul phonate. |t

wi |l be appreciated by those skilled.i n(&ihe art h?{.

i Commeundsoidena gi) eandbenrenagstt bY Troelinn i ogmogng of formula

] ) il rotection
(V) Y E bbAfRndClr s P DE aSHBUL AP AAGRAIGD Bllowed by depro
ofR”brot ecting groups. Thus, the preparation of the

conmpound of forrmula (I) may involve, at an appropriate

stage, the renoval of one or nore protecting groups.

The protectig 1an§ eprotection of functional groups

is fully desGPt be n ' Protective G oupsAi nOrganic

Chemi stry', edi B\kg & W F. McQOrie, Plegnum ?ress
(1973), ang 5t ect?Re Groups in O gapi At hesi s’
3rd editio Geene & P. GM Wit

Wl eyhi tersciyenhce (1999). Conpounds 1 la (I) can

be prepared reaction of a conpound of {formula (I1):
(1) in whichlhX, A Dand E are as definBd in fornul a
(1) or are protected derivatives thereof, with a
compound of {®Hmula (111): L-CRI1tlj2, COAR)(H ) Were
Rl and R2 are as defined in fornmula (1) or are
protected derivatives thereof, RO is H or Cl1-Cl0 al kyl

i PADATIL B8 bENa 95100 o Rt o,
is H grapsnitable protecting group, for example benzyl or methyl, L" is iodide, bromide,
chloride or triflate and R!! and R'? are H or C;-Cs alkyl groups or R!! and R" together can
form a 5 or 6 membered ring optionally substituted by one or more C;-Cs alkyl.

The reaction can be carried out in a suitable solvent such as dioxane using a palladium
catalyst such as [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium and a base such as
cesium fluoride, preferably at elevated temperatures.

When R is a protecting group such as benzyl it can be removed usin hydrogen with a
suitable catalyst for example platinum or palladium on charcoal. If the group R is alkyl for
eample methyl, then it can be cleaved using borontribromide in a suitable solvent such as
dichloromethane.

Some compounds of formula (IV) are commercially available. Certain compounds of

formula (IV) can be prepared from a compound of formula (VI) by formation of an

organometallic (VII) followed by reaction with a borate ester, as outlined in Scheme I.
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hydrol ysing the ester group RO to the correspondi ng

acid oxidation of sul phides to sul phoxi des or
waeioplozories form ng a pharmaceutical |y accept abtBEGB2a05/003255

The reaction can be carried out in a suitable sol vent

such as acetonitrile or DMF using a base such as

pot assi um carbonate or the |ike. Suitable groups RO

i ncl ude C1-6 al kyl groups Such as nethyl, ethyl or

tert-butyl. Suitable L is a | eaving group such as

tosylate or halo, in particular chlorine or bromne. L

may al so grMydroxy so that ac¥Q@sunobu reacti on nmay

I

be perforned with conpound (I usi ng for exanple

tri phenylLphe ne and di et hy M

azodi carb ate. Hydrglysis @ e esLe.L_gLoug\gQ can
be carriled gut using routine gcedures, for k npl e
treatment pf nethyl and ethyl™yésters wi th aqueous

sodi um hydgoxi de, and treatne of tert-butyl esters
with acids such as trifluoroacetic acid. Conpounds of
formul a (g\l,%) can be prepared E\ym"eacti on of a conpound
of formul V) with a conpound of fornula (V) via a
Suzuki coupling reagchanefol | oned by deprotection ofR
10 : in which X, A, Dand E are as defined in formul a
(I') or are protected derivatives thereof, RLO is H or

in Wh%%lts)ﬁ;}% ’Q?{i%nf%ﬁ% Fog'{nglg?a%r%@greoft&%d%Wi@es bighéotl RBris as defined

Sio br om chloride or triflate
in formnih RY), WrisihjRk3ger @ helogen @id Whisal tkgthl gich apaor LRT o1 example

.R12 to er can for 5 or nmenbered rin .
wnen 300 SO AE b e Bt B B B8 e v
wherd BE [ i OTh&RACRRA i§ PEMGRR/IQHL 78T id didthjlaiake sl quendhed with a

as di oxane using a palladiumcatal yst such as
borat§ ¢stér-sucls dolirmasltberhigs phno) f er r ocene] di chl or opal | adi um

a abase such as Sj f ' I

e Ceyiraats ShiRapde LR fl i Ry ifte & ShloR it sBmpound of
form CXI)asitE BdMpountd of Edindida CEMPMeE Siduki dunglingarthodblogg.

suitabl e catalyst for exanple platinumor palladiumon

charcoal . If 6&@ group R10 is al kyl forOR

K B—OR"
A D

X E
(XT) (XID)

in which X, A, D, E, R, L, R" and R!? are as defined above and compounds of formula
(XI) and (XII) can be made using the same methodology as above.

The sequence of the steps above may be changed, for example a compound of formula
(I) may be formed by the reaction of a compound of formula (XVI) with a compound of

formula (XII) using a Suzuki coupling.



eanple nethyl, then it can be cleaved using
borontribrom de in a suitable solvent such as

walc@hlzrremet hane. Sonme conpounds of formul a (1R)T/&@B2005/003255

commerci ally avail able. Certain conpounds of fornula
(1'V) can be prepared froma conmpound of formula (V)
by formation of an organonetallic (VIlI) foll owed by
reaction with a borate est¥t, as outlined in Schene |
(V) (VIl) Scheme I s in which X, is as defined in
formula (1) or are protected derivatives thergof, R10
is as dghinedin fornula (1V), Wis hy@drogddRor

hal ogen amng"Mis a metal such as Na or LIJ. For exanple
when i § benzyl and Eds bronmine, @ [ lithiumcan
be used“*to/Tgym t hei nt-€rnedi ate (V1) er@ M= Li.

ed at -78 0C in Rii et hyl et her,,

then quencheexw orate ester such as
trinethylb-[ate. 0 o-npounds of formula ( y al so
be prepare eactpon of a conpound of mal a (X))
with a conpourid of formula (XIl) using Suzuki coupling
nmet hodol ogy. inwhich X, AA Db E, RIO, L, Rl 1 and
R12 are as detined above and conpounds of fornula (XI)
and (XI1) canIEe made using the sanme net ogy as
above. The seg ence of the steps above maybe changed,

for exanple a conpound of forrrula (1) may be fornmed by

& Q8 fimceuae pDportin G U P pfinatrd PV Betier Oe byt gfformuta

5 (XVIB%HpMMﬁp&Indf&rfmlﬁa(v» can be prepared by reaction

10

a compound of forrmula (XVI1) with a conpound of
fornula (V): Where the groups A, D, E, L1, X5Rl1 and
R2are as defiqed above or proteced drivates thereof. R
IS hy&? Rr c1-cs al kyl for exanple nethyl ethyl or
tertiary|butyl. IfRis an ester group it is

| y hydrglysed using either acidic or basic
gsuc?&s A
B. E
OR™
+ =~ O

X
(XVII) v)

Where the groups A, D, E, L', X, R! and R%are as defined above or proteced drivates

thereof. R' is hydrogen or C;-Cs alkyl for example methyl ethyl or tertiary butyl. If RPis
an ester group it is subsequently hydrolysed using either acidic or basic conditions, such as
TFA or NaOH. Compounds of formula (XVII) can be prepared as outlined in
W02004089885 or by reacting a compound of formula (XVII) with bis(pinocolato)diboron

15 using the Suzuki reaction.



TFA or NaCOH. Conpounds of formula (XVII1) can be
prepared as outlined in WO2004089885 or by reacting a
w@oovpoent® of fornmula (XVII) w th bis(pinocol atBHGBRI06/03255
usi ng the Suzuki reaction. A conpound of formula (X 1I)
may be prepared by nmethods A or B. Method A (XVIII)
(XIX) (XI1) Conmpounds of fornmula (XI1) where the group
E is SR5 can be synthesiseHl by dispalcing the Fluorine
with R5SNa in a suitable solvent such as DW at 50C
Compounds of fornula (XIX) can be converted to the
o borar!® acid using BuLi , then reacting with a bog3ate
Ster as outlined previously. Alternativel® R
R! onpounds of formula (XVI1) can be prepared Ry a
coupl ing of conmpoundsy formul a

R{XIKX) wth as e bor ester, for ex ® orR"
bi.stni pdeol gt o) dijbor B Byet Hod B (xxX)—4V) ®rpolinds lof
f a (X so beQpriepared from conpo ~oR2
f ya (XX) where the chlorlosul phonic acid i

to e thiol using triphenyl phosphi ne, subseguentd
| at ed using an al kyl halide such as al kyl
or drom de. Conpounds of forrmula (V) where the group E
is am de can be prepared by nethod C. in which a

C nd of fornula (Va) is converted to the axwdl)

chl oride using a reagent such as oxalyl chloride and
subsequently reacted with an anmine in a suitable

sol vent. .such L ch ps A, D and
A coigur saiily PRUBFIbEBERESIRA TR FEERE" ) o
5 proteced derivates thereof. Conmpounds of fornula (Va)
are comrercially available or can be readily

Methodrk hesi sed using literature procedures by those

skill in the art. Novel integnediat es of the general
for ae glﬂaeg_salgs)ve forma further aspect of the /OR“
F Br —— /s Br — /S B\
5 5
R R OR"
A A A
(XVIID) (XIX) (X1)

10
Compounds of formula (XII) where the group E is SR’ can be synthesised by
dispalcing the Fluorine with R°SNa in a suitable solvent such as DMF at 50°C. Compounds
of formula (XIX) can be converted to the boronic acid using BuLi , then reacting with a
borate ester as outlined previously. Alternatively the compounds of formula (XVII) can be
15 prepared by a palladium catalysed coupling of compounds of formula (XIX) with a suitable

boronic ester, for example bis(pinocolato)diboron.

Method B
D D D
9
CI-—ﬁ Br —— Hs Br > §R2 7\ Br
5 .
A A A

(XX) (XXD) V)
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invention. hi a further aspect, the present invention
provi des the use of a conpound of fornmula (1), a
w@e@dozigs9 phar maceuti cal ly acceptabl e salt or BOI/GB2@®5/003255
thereof for use in therapy. The conpounds of fornula
(1) have activity as pharmaceuticals, in particular as
nmodul at ors of CRTh2 receptor activity, and may be used
in the treatnment (ther apeuﬂ c or prophylactic) of
condi ti ons/di seases in human and non- human ani mal s
whi ch are exacerbated or caused by excessive or
unregul ated production of PG2 and its netabolites.
| es. of i1 hdi ' i
- SBReGRa GHle ERDE) b A p RS R Shliimndh of frmuta 000
wherd the khidrdrglphasit fanid,is tedatediortiye thiclmsiigatiphalylphosphine, subsequently
intrinsic, extrinsic, exercise-induced, drug-induced
alkylated eqingipmykwldisiide pucksg a Aﬁil‘ferﬂfg’é%‘&)d%and dust - i nduced
asthma, both intermttent and persistent and of al
severities, and other causes of airway
hyperpouadpafifeinrea €8 whetertbngroup Fsis pmide azg bepirgpansiryy method C:
di sease (COPD);, bronchitis, including infectious and
eosi nophilic aﬁbnchitis; enphysens; br onchiett asi s;

cystic,fib s; s@rcoidosis; farner’
r el at &d—d es,
fibrosis, ax:

hyper sefsit#vi t v , lung
udi ri@Hcrypt ogeni ¢ fi bros)rg” al vte‘i'Rl s,
i diopathpc interstitial pneunmonias, fbrosis g4

conplicating anti-neoplastic therapy and chronic

i nfecti on,(viaycl udi ng tubercul osis and asperg{Vv)j osi s
and ot her fungal infections; conplications of 1ung
transpl antation; vasculitic and thronbotic disorders

. _.of the |un scu - L QL
im whigh ¢ ¢ uetd oL BRI R riF B T BERAL R BRE LERE Pkpent such o
oxalyt OMeHd@ asPaibadREntly tacted wituamRindhy irenshitablerselventsuch as
...conditions of the airways, and iatraqgenic cough; ac th
dichlaieeotsmnenibe EVNURF & B TAAF 468 HfIamPRIQt COmpRRISHATENA(V) or
prote@{}fde\f'ﬁr%%gﬂ%e%ofr hinitis; perennial and seasonal
a

ergic rninitis including rhinitis nervosa (hay
Comp@wes pf formakl (Viap hieposinscreialiy tenilablealr cambe by synthesised using
. Including the co n cold, and infection due to
literafuse procedwes by ihess s5illad thg&t i nfl uenza, coronavirus

(119G}t i Beh cadBR)o AL HERD Rl given above form a further aspect of the
invention. .

In a further aspect, the present invention provides the use of a compound of formula
(D), a prodrug, pharmaceutically acceptable salt or solvate thereof for use in therapy.

The compounds of formula (I) have activity as pharmaceuticals, in particular as
modulators of CRTh2 receptor activity, and may be used in the treatment (therapeutic or
prophylactic) of conditions/diseases in human and non-human animals which are exacerbated
or caused by excessive or unregulated production of PGD; and its metabolites. Examples of
such conditions/diseases include:

1. respiratory tract: obstructive diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin and
NSAID-induced) and dust-induced asthma, both intermittent and persistent and of all
severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary

disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;
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2. bone and joints: arthritides associated with or
i ncluding osteoarthritis/osteoarthrosis, both primry
wapweszioendary to, for exanpl e, congenital hi pPCT/GB2005/003255

dyspl asi a; cervical and lunbar spondylitis, and | ow

back and neck pain; rheumatoid arthritis and Still's

di sease; seronegative spondyl oart hropathi es including

ankyl osi ng spondylitis, pseriatic arthritis, reactive

arthritis and undifferenti ated spondart hr opat hy;

septic arthritis and other infection-related
bronchietthsipatysiiebresig; Bneidagiss faraer’s lungend selated Hiseasghiosi s,

i ncludi ng Pott.s' .dis ) ' :
hypersehtity e D (AR A RB S P R TR oR RIS,
idiopd@I8id inteGatigli pheipyiion Hosairdenplieping fritbnedplBta derapyrad chronic

calcium apatite related tendon, bursal and synovia

. : |
infectiont inghidéng Wheropesie abd aspafesiieseAndiherdpnead ficions fagipjications
of lun?gxl%ggﬁgﬁtﬁti&}f QIQ&Q?E& amd’ @f&ﬂ%cﬁic&ﬁé&&&§ bP R Mthd \:l'a@.hgﬁtqre, and

roderma; system c [upus erythematosus, m xe
pulmaannEgcrensitn; aatimsdis saivity isoiddiog tdedtfreneof dhagreelcough associated
.. connective tissue disease; inflamrmatory. nyopathies.
with i TR SR Oy DR P 0 LT B UP P oL e CouEhs acute and
chronROWHTEY SlcRidlReUmRtd GadiciridRiNal Sd@¥dsbinbior Shihilie] ptdtériihal and
I diopathic inflammatory arthritides of whatever joint |
seasonfil sileighanthigtis methdingsbinitia rivespibaoferer); nasel nobigais: joute viral

. fever, and jts system.c conplj.cations: v it .
infecti UG o SR arraRReies CUep T REY bRty
influcaRM (cBroatRESEndhydifd SARS) pRd ¥@nbeitis; i s nodosa,

m croscopi c polyarteritis, and vasculitides associ ated

2. wbpne yid jaints: prbetidesmssasiaied with ot melnding esigarthgfigosteoarthrosis,
I i tej 3 -nain:-
v R0 S P PR B SR b

spondflids, Fmdilbw dhclt-hdibieck painFeheamatdid kutluitis aidstdedisease; seronegative

drug-i nduced arthal gj as,. tendonj.t.itides, and. . .
spondlespmayes cluge dhisvasies ArRECY 1 i PEAisaTPOpdetorih grhrits
. . 0 i i . .
o B G300l SPLJRE R, b UMt atopatic
and benadipbelershsacinag ditdrcatdsiy; inclwlingBattsd distdseiand £ogesnt’s spadrome;

AT AT TN TN SRR —"
depoéi@&ﬂ‘&is%g,%ﬁrc@khﬁﬁ‘ lpatﬂ@@fé@atécﬁﬁﬁ@&{, bbuftd] AidssasHalisAsAmAton;
Behoidd fiohoricrineiry Snd Sshad 1o p P TIG SERIE rossard fimited
scleroderma; systemic lupus erythematosus, mixed connective tissue disease, and
undifferentiated connective tissue disease; inflammatory myopathies including
dermatomyositits and polymyositis; polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint distribution and associated syndromes,
and rheumatic fever and its systemic complications; vasculitides including giant cell arteritis,
Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis nodosa, microscopic polyarteritis,
and vasculitides associated with viral infection, hypersensitivity reactions, cryoglobulins, and
paraproteins; low back pain; Familial Mediterranean fever, Muckle-Wells syndrome, and
Familial Hibernian Fever, Kikuchi disease; drug-induced arthalgias, tendonititides, and
myopathies;

3. pain and connective tissue remodelling of musculoskeletal disorders due to injury [for

example sports injury] or disease: arthitides (for example rheumatoid arthritis, osteoarthritis,
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di sorder, spondyl oarthropathies or periodontal disease
(such as periodontitis); 4. skin: psoriasis, atopic
wa@letoamei7sd s, contact dermatitis or other eczenetDGB2005/003255

der mat oses, and del ayed-type hypersensitivity
reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiforms, |ichen planus,
li chen sclerosus et atrophi‘a, pyoderna gangrenosum
skin sarcoid, discoid |upus erythenmatosus, penphigus,
penphi goi d, epldennoly3|s bul | osa, urticari a,

gout cayisté dehuapathas other j9ialediscaseieneh ?@rlmeh\eeﬁ@?,ral dige dpgegeration or

osin 1. as,
o SRR 5 RSB PL ARG, Bl
Paget'BHisEasfe?ﬁ BBteofeekdsis), Iidlﬁcihobdlﬁti’ts Isnfeﬁn;teml&‘, ralxdd connective tissue
non-i nfective; panniculit t
disordep PR SRS HRO TS AREEN TSRy S eBBE AR s | ons:
4. dglﬁg y}Ss%ﬂH%F jiS QL HBkiSs, cBﬁﬂa%eﬁﬁaﬁﬁs"&%tﬁ’ér%@ze%dﬂ&ls‘ dRBfatoses,

aritis, conjunct|V|t|s i ncl udin
and dﬂey@lnuypahymsbnvmmty Ireaatlcbrs; ghytocamij phw&derma_tlt& sqgboithpeie

dermicHomiene: DubGRRGRaTvER bl eiaiRsPy sl dapmbisaypyodema
gangrBidsBfl 508 shidsid, Blstdlalufep @fy@l?énfﬂtésiuS pengdhidisNgemphigoid,

synpathetic ophthalmtis; “sarcoi dosis; infections
epideinnaliysisibwidpsai urapana faumgqiemaamc@lg&eé;qomc erghemas, cutaneous

stromtestln ;
eoSln%ﬂ?%lagd%}ﬁPW? gea 89@8%?5‘ te fcﬁlegé ?Wg?ﬂng%\élhtrﬁé 'Weber-Christian
syndr6@8] 198k ingul fFEOctInlig, fbbtlﬁmfek’fﬁﬁé agyt@singectiCs;0hn’ s
di sease, colitis including ulcerative colitis

palm19mldtssqutan§ou5|olwmphpm§s Aan-meFamasiycapegsind qtheridysppstic lesions;
drug- %‘ﬁ'&ld rgq@clu&? ﬁ%rom hlu%h@ﬂ .al ' ergi es which may

ave e e gut '(for exanple
5. megdisﬁbrepharlitiv porjinsctivitise twbni)g pe?enmdjdndrivmhl allex gic conjunctivitis;

... hepatit | udi t | d
iSO 90 Sk, Tt slcongl e she b gsl
dlsordk?g]ﬁff&%h?tﬂﬁéretlﬁgtc% ffalthiis %ﬁ?ﬁ ShSathBic o hthalm1t1s sar001dos1s

enl t our Pnar r|t|s i ncl ng |nters itial and
infectiprernludiog ephl i fungal, amdpactotitlc syndrome; cystitis
i ncl udi n chronic.(interstitial

6. AR Bt B oo G e i RO FatalE hithing reftu,
eosm\%lﬁgg Q{l/d;ﬂg:-ezmlt?rlﬁg HiaskyBytbdis CroRP B alstdsescaitid niﬂflllcﬁhglﬁlcbﬂaﬁve colitis,
proctitis, pruritis ani; coeliac disease, irritable bowel syndrome, and food-related allergies
which may have effects remote from the gut (for example migraine, rhinitis or eczema);

7. abdominal: hepatitis, including autoimmune, alcoholic and viral; fibrosis and cirrhosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;

8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer; acute
and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-vaginitis;
Peyronie’s disease; erectile dysfunction (both male and female);

9. allograft rejection: acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;

10.  CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCJD;

amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral atherosclerosis
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Peyronie's disease; erectile dysfunction (both male
and female); 9. allograft rejection: acute and chronic
wo edoboi7ey, for exanple, transplantation of ki PCEEB2005/003255
heart, liver, lung, bone marrow, skin or cornea or
foll owi ng bl ood transfusion; or chronic graft versus
host di sease; 10. CNS: Al zheiner's di sease and ot her
dementing disorders includilng CID and nvClD;
anyl oi dosis; multiple sclerosis and ot her
denyel i nati ng syndrones; cerebral atherosclerosisand
and vasaslitis; temraltaerpits; ahyaathieriaigrivis; amyta sodelrionicqrain(agute,

. acute and. chroni ai.n (acute,. int -1 . .
inversi} i PEiePhARET Obrerarorriobr ey bl PR visger o
headabhiE kilifhialtd, Higeh@iahe@aigh, Aipadnfbrl paihgohit B8d bone pain, pain

~trigem nal neur al gia, atypical_ facial pain, joint and,
arising Gie qaber, and AMHOBINVaTioRy NEWORsthigRedt SYAAPIGHBTluding diabetic, post-

L i

systerl @UiPREHidh e 6f mABganS dnifeciahe ot sutoiemtinaproassdesper i pher al

11, o piheg EUP ARSI BLeBElsorders B MGV IIS: Craves’
disea%l, Jé\ﬁ/gigén‘?s ﬂisé&yegﬁﬁﬁﬁgﬁ}gglﬁﬁspgﬁidggﬁm RéAbSoytdPaERe ?hﬁiu%a,

di sease, Al on's ase, diabéetées nellitus,

eosin?piiildxp_ﬁsqfiitis, ]rl]ypeomgﬁ)sytdocpm%mm&phmpwﬂéd swwelsomesphi | i ¢
asciitis, ner - syndrone, anti phosphol i pi.d. .
12, i Shreitesa Ve A aF SO OB AL PTESRE Bielrdyre
acquildIMHRAME Ql'eﬁéi%n%ﬂim@f&ﬁg %tS]DS‘},' 16istoskg Seghy syieBoinBanidearaneoplastic
deficiency syndrome (AIDS), | eprosy, Sezary syndrone,
syndramgs;par aneopl asti ¢ syndrones; 13. cardi ovascul ar:

at her oscl erosi s ffect] : L i .
13, Clondinareeo: aperdari Ty e tOiRR haYipRER! ARE Ao
peric@0fis Al Scarditis N flaakitit@iyeap attoHasminechidiomgopwidesindiuding

sarcoi d; ischaem c reperfusion injuries; endocarQitis”
myoogeshial @ar.cmds}scmmwnerﬁﬁlgn IHE G PRAPCRIdH S Vyilites; gpd aortitis
. . Lt o) uliLi D .
inclu IR RYRY kbbb Eleyp RO A RS AhaRbR Beio gl g
periphdralordieshainding phleditisgnd elepmbesis, indinding ds¢psveam thrombosis and

conplications of, varicose veins;
complications of varicose vens;

14. oncology: treatment of common cancers including prostate, breast, Zang, ovarian,
pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting the
bone marrow (including the leukaemias) and lymphoproliferative systems, such as Hodgkin’s
and non-Hodgkin’s lymphoma,; including the prevention and treatment of metastatic disease
and tumour recurrences, and paraneoplastic syndromes; and,
15.  gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-related
allergies which have effects remote from the gut, e.g., migraine, rhinitis and eczema.
16. Diseases associated with raised levels of PGD; or its metabolites.
Thus, the present invention provides a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.
Preferably the compounds of the invention are used to treat diseases in which the

chemokine receptor belongs to the CRTh2 receptor subfamily.
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14. oncol ogy: treatnment of conmon cancers incl uding
prostate, breast, ng, ovarian, pancreatic, bowel and

w@ 006/02178¢ onmach, skin and brain tunors and mal PORE&BLI06603255
affecting the bone marrow (including the | eukaeni as)
and | ynphoproliferative systens, such as Hodgkin's and
non- Hodgki n"' s | ynphoma; i ncluding the prevention and
treatment of netastatic dil¥ease and tunour
recurrences, and paraneopl astic syndrones; and, 15.
gastrointestinal tract: Coeliac disease, proctitis,
eDaitioolat Edrditipms thicherandeittepted witlstho cgmpeunsis ofthspvesntion are

st oy T Bt E b prReal GBS EPLG oL bl 1
prefer¥erdrth£tetﬁé EorRPMRls 57 1he fidaRtion ae-isd toembarnadi ar r hea,

ood-rel ated all ergies which have effects renote frfom
t Frea Guther espget, theipgesantiayentionmrevidesdheuiscf @gmppgnd of formula

D seases assOC] L.bh rai : [
T
manufaeiBOoNgnmefiichaennibeuselin thepipya

pharmaceuti cal | y-accept abl e salt, or_solvate there

[ f
adn pEHEICHBYPE; BICPEFRRYFSoNpERYidss hhBsegh? o b fogmula
(@), ot SRIROHEAR RF e sVEHOINAR BERoE 88 HerbRibbfol@defined in the
di e S ok

eases I n e CchnenokKl ne recept or bhel ongs to
manufdearERTh Riedreamphtdor ssetih dmrbpy, iRaombinatian withrigugs usad to treat

whi ch can be treated wiith the . d .
s G TS i STV, O i o o

1eukomnfgﬁlege§{€§?ﬁ%%&%{ﬁ@$ OFPGD or its netabolites. It is

prererr conmpounds of the invention are used

t Theiaintios frthar relatestofcontbivetion sheeaptics wieseipraeogmpound of the
i i.nventiogn provides the e of.acC ound of forymula ..
invenfipy, of o AR YRS o DIDNS S hepPLB BPRapopticalRyostion or
fonnﬁlgt%ne&fmapr%ﬁagfheéo%ﬂ&ﬁﬁ OF hedR¥dnfied, ik Adthiestérea vbasiieney 6f

a medi cament” for ‘use in therapy. In a further aspect,
sequentiellyporessentonitinesprepamatpmovitl ezotherdherapensie agens eR ety for the

or faormula (1) .or a armaceutically acceptable salt
treatn@)‘?ntggP%?rem{’rﬁé)lfglb fon_ﬁgloﬁgﬁ%ﬁ#‘bef ore defined in the
B whAfubE SoPfhe dreAtHnt 3MMR infl-dimateey difeasésesualpys (but not restricted

conbi nation with drugs used to treat asthmg and . .
to) theminaioid arthiriigcostepsrthyiha astimandllesgigrhigitisy diraric opsipugiixg pulmonary

diseagez(_(f(ﬁﬁsftpgorria%%,omdsltnﬁaﬁﬂl(ito?{f Bbwel disease, the compounds of the invention

may be combined with agents listed below.

Non-steroidal anti-inflammatory agents (hereinafter NSAIDs) including non-selective
cyclo-oxygenase COX-1 / COX-2 inhibitors whether.applied topically or systemically (such
as piroxicam, diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethaciz, sulindac,
azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin); selective
COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); cyclo-oxygenase inhibiting nitric oxide donors (CINODs);
glucocorticosteroids (whether administered by topical, oral, intramuscular, intravenous, or
intra-articular routes); methotrexate; leflunomide; hydroxychloroquine; d-penicillamine;
auranofin or other parenteral or oral gold preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and nutritional supplements such as

glucosamine.
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| eukotri ene receptor antagonists). The invention

further relates to conbination therapies wherein a
w@eovponT® of the invention, or a pharnmaceuti caPCHGB2005/003255

acceptabl e salt thereof, or a pharnmaceuti cal

conposition or fornulation conprising a conpound of

the invention, is adm nistered concurrently or

sequentially or as a conbiled preparation w th another

t herapeutic agent or agents, for the treatnent of one

or nore of the conditions listed. In particular,

t ﬁbe presentriwvention stilh&rihgr r%mdhwcm@aﬁwsofmmpﬁnd of the
inven %1} t&‘)g% ﬂ::rr?at%t rtic% l‘g?%ct nggab f%%fe{?igélrgdf?w% ?{\'Vfthﬁ'c grl%lnce or agonist or
antag&RSttoTeGtokitR f@ndtfmn(&lﬂducﬂng egsts WhickRyt, orpgwkmesslgnalhmgipathways

i nfl ammat ory bowel di sease, the co unds of the

such gspmeclators qfﬂyﬂ $eCe srpebaciting alpfisnttsta-; dagmput-prierons;
1nsu11ﬁ%%[3 %&%&tlﬂn @‘Eé i (r;IG@“fi & Rkdhs R ?Qﬁﬁuélhg fel Reft 8hd 1nterleuk1n

_ ective cycl o-oxygenase COX-
antagdni§¥r ﬁﬂmﬂifbﬂ)mch las andhdrirhetmapphéoeabis fapioe alphy (BNEF- oc) 1nh1bitors

such aHST VG SYprSIoRBREREHES (P PBIpIoRORImH G BRRD, 404 CDP-570)
and Tm{ rggép%rga[ﬁ n%&ﬂls{stﬁf(ﬁ{l?ﬁlg ?mmﬁﬁ@%l%lﬁlsmaé@ﬁle@@ug@ § AW &ept) and

apropazone, pyrazol ones
low- rﬁdl%lma@leﬁa@ehﬂstmﬁmqmnmbffyﬂyﬂ@t es such as aspirin);

iiqll gg%lgglg th%?é(%cg@ag P@IE}Q Ie%,tg{ %@q&&@gp&m X clo%b;%p%bf the invention, or a

pham&%@t‘fc%ﬁy%c@e%b% é&ﬁtitﬁ&é&fomh%b&cwgﬁﬁm@y tagdth tB ng
nitric oxid donors dgﬂucocortl cost er ol

Lym;(lmhﬁbh@uclaMBEQ(lememnd@ MBpﬁ OR andl Lmhoam%&jﬂ I4-1g,
enous, or intra-articular routes); nethotrexate;
Hqu"&f{lTl%Xom de; hydroxychl oroqui ne; d-penicillamn ne;
auﬂ'h%ﬁﬁéé@h@lhvéﬁtfdﬁrstlﬂd’ﬁ@ﬁgr gélales @ thecambation of a compound of the
preparations; anal gesics; diacerein; intra-articular
inventiner i mgngwntlgeélwmmabéwét thereat, At ampfiylaler ofgpgmokine
I tional, su u
e R R R EERRFo Ry PRy eeRam, e cors, e,
CCRSAOORHECRN, OCRS, @@m@mﬂl@ﬁnd GERil hfon theo®C family); CXCRI,
phar maceut i cal | y acceptable salt thereof, together
CXCRL2f GX&R3y CXGRvearalr CEGBAI(Etr tloy C-X-C family) and CX3CR1 for the C-X3-C

family.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, with an inhibitor of matrix
metalloprotease (MMPs), i.e., the stromelysins, the collagenases, and the gelatinases, as well
as aggrecanase; especially collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11)
and MMP-9 and MMP-12, including agents such as doxycycline.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a leukotriene biosynthesis
inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175: Abbott-85761; a
N-(5-substituted)-thiophene-2-alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a pyridinyl-
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ant agoni st of cytokine function, (including agents
whi ch act on cytokine signalling pathways such as
wore@ehzt7ey s of the SOCS system includi ng al pheeT/GB2005/003255

beta-, and gamma-interferons; insulin-Iike growh

factor type I (IGF1); interleukins (IL) including ILI

to 17, and interleukin antagonists or inhibitors such

as anaki nra; tunour necrosli®& factor al pha (TNF-a)

i nhi bitors such as anti-TNF nonocl onal anti bodies (for

exanpl e infliximab; adali numab, and CDP-870) and TNF
substmme:deﬁptxmnoaapm@mestompomd sidhrag h—?ﬁﬂﬁﬂ@g k@buleheguinoline compound

such as et an rce
such R0 ot GE 61 2 SISO LG CORDRACC B 7 RAAS6, g BAY
x 1o0@ddition the invention relates to a conbi nation of a

conpound of the invention, or a pharmaceutically
adbepreagnt en@anpn firdhes edlatesiotthe eORIRBATRTA ConmovBe g the

L
o0 TS A 55 0 i, Pl
leukoﬂ:i&rﬁr%srxf[,q?@m; UTfﬂMeDTDGnaxﬁi]]aT]Eé; fsu]ﬁcth@ fronsﬂhatg&mptcronmhtmg of the
conbi nati on of _a conpo t
phenogBFraCE P 88 P OB R comoupingbes Caisppsdoc
benzo Hﬁl?ets%ﬁ%}? sfcﬁ%%?ﬁ{ @%Eéeﬁg%gﬁmfdéﬁﬁ&és%ﬁcﬁwﬂﬁiﬁﬂw and

agoni s
compm SuclCR&afi0GRYt, ab0RAst, HORe]ukaTRbankast CERukas: {MK-6TR), RG-

s 6B DA o P BB GTE a1y

Tk[‘ﬁe P[re%él?criﬁvérﬁ\f)ﬁ Rfii1 Syitel FdIA6S tol tRE BéBBinkGort bfea compound of the
nat1on of a conpound of the invention

invenphlaromaméamrmapauﬂlqalla@c@qptadvlﬁ salighéreof; ped eBhOSthlhsterﬁse (PDE)
R T

PDE ﬁeeﬂw{de iASbAGIGhCRaM@SE DS PRk hxylmﬁﬂltoa@eﬂaa@omnn PDE4D, or
(MW-1), collagenase-2 (MW-8), collagenase-3 (MWP-
anlnhl!@)OT tPﬂQﬁﬁel ysin-1 (Mw-3), stronerysin-2 (MwP-10),

e rs%ﬁ[EBl11¥gﬂt n%ut(t relbied 1P MPiiandr M@Iﬁp&&d of the
I ne.

et ng as doxycy
inventlon ora pharmaceutlcally acceptable salt thereof, and a histamine type 1 receptor

antagonist such as cetirizine, loratadine, desloratadine, fexofenadine, acrivastine, terfenadine,
astemizole, azelastine, levocabastine, chlorpheniramine, promethazine, cyclizine, or
mizolastine; applied orally, topically or parenterally.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a proton pumy inhibitor (such as
omeprazole) or a gastroprotective histamine type 2 receptor antagonist.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an antagonist of the histamine
type 4 receptor.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an alpha-1/alpha-2 adrenoceptor
agonist vasoconstrictor sympathomimetic agent, such as propylhexedrine, phenylephrine,
phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride,
tramazoline hydrochloride or ethylnorepinephrine hydrochloride.
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The present invention still further relates to the

conbi nation of a conpound of the invention, or a
w@basozosut i cal |y acceptabl e salt thereof, andP@r/GB2005/003255

| eukotri ene bi osynthesis inhibitor, 5-1ipoxygenase

(5-LO inhibitor or 5-1ipoxygenase activating protein

(FLAP) antagoni st such as; zileuton; ABT-761,

fenl euton: tepoxalin: Abbot%-79175; Abbott-85761; a

N (5- substituted) t hi ophene- 2- alkylsulfonantde

2,6-di-tert-butyl phenol hydrazones;

rrﬁlhh progére timeeniion War\@atsmwﬁhesorz@lﬁ@tw of3-cppgwungd pethe

onmpound SB-2 10
1nvent201b)95ﬁ Qﬂ%‘ﬁ(ﬁfﬁ‘gf%ﬁ% a%ceR,g%Ba ns& tgl)(eg%o {E[n%@glacil%}ler%lc agents
1nc1u(ﬁn§ Mﬁﬁ&ﬁmcﬁ@& dpf (SOOI Reld mfanﬁﬁgomsﬂsitﬁh a8akropine, anyoscme
i ndol e or quinoline conpound such as NMK-591, MK
glycommrowlmatmmgm bramidss Helspriupemide o rop o %P’é%ﬂzepme
0 _t.he conbi nati on of a conpound of the invention, or
OIWIgmgwg?naceutlcally acceptable salt thereof, and a

I he ptaentdnvaagonissi filrdter kedatkotorthe oersbifafign cﬁéta, cdn’ﬁ@alnd of the
LTD4, and LTE4,

e bl A O L 8
(1ncluﬁ9%(tﬁ&%§ep’i be n eg:ﬁ? S RGsopRERAR 3hiBHIARRS, f‘éﬁﬁ&e@f

ntaz necaf boxi m dam des such as BI |
salme2@41, 266ytalineg oxiprpoalingsbisakictpl agesylate, of pikagerol, abp aklaasltepanﬁomer
th qpntelukast pranl ukast, verlukas. (MK-679), RGo
Creqlp525, Ro- 245913, iral ukast (CGP 45715A), and BAY X

7 1R prdsdft iRV GFRA IR §Blkics o G icbibindtibhef a écﬁhpdtﬁﬂ otftbhe
t he corrbl nation of a conpound of the_ invention,

1nvenphmmqélannwml§ﬁlﬂé{@@@?ﬁ%¢ galisthpreot, pad @ ghromeng, S&mh as Sodium
hodi est er a ) inhibitor such as a
cromﬁé\yﬁ@? %ralﬁet 359?1}12&1(1&1@ udi ng t heophyl | i ne and

anTHqRENh] ind@itiod ssilll fehdrvelafeblo ths cembinaton oha bmmpxrund of the

i ncl udi ng a PDE4 i nhi b|tor an_i nhj bi.t or of t he |dc,
invenHiDRAR, 2 RPAITEacH AU ASPERSADIe Al FBESOL, it ¢lbcasgpticoid, Such

FumidoTE %51%&8%%%% Ieagé'toﬁlﬁé %e@l%rﬁe@na%&fe cﬁgt’gpra onafel BMeQdnide, fluticasone

conpoun nvention, ceutically
prop1aﬁ£tepﬁcaééoﬁic&atrtmctrhﬁamé ,furamtd a h| stanine type 1

R o RETENER AR R T A
invention, or a pharmaceutically acceptable salt thereof, with an agent that modulates a
nuclear hormone receptor such as PPARs.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with an immunoglobulin (Ig)
or Ig preparation or an antagonist or antibody modulating Ig function such as anti-IgE (for
example omalizumab).

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and another systemic or topically-
applied anti-inflammatory agent, such as thalidomide or a derivative thereof, a retinoid,
dithranol or calcipotriol.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and combinations of aminosalicylates
and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and olsalazine; and

immunomodulatory agents such as the thiopurines, and corticosteroids such as budesonide.
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astem zol e, azel astine, |evocabastine,

chl or pheni ram ne, pronethazi ne, cyclizine, or o
wore@ehzisse ne; applied orally, topically or PCT/GB2005/003255

parenterally. The present invention still further

relates to the conbination of a conpound of the

i nvention, or a pharmaceutically acceptable salt

thereof, and a proton punp2Q nhibitor (such as

oneprazole) or a gastroprotective histamne type 2

receptor antagoni st. The present invention further

r Fhapeseitonvdngon firtlien stlatontoshe gorgbinpioemef acﬁommel% of the

v TR P REEBLEP o g oen

such ds@GRBIANin dEHatees Bacyolivied in@etoEdd, lalbefalat gy a Iﬂabﬂiqaﬁlolone
to the conbinati on of a_conpound of the inventi on

metroald@ﬁ@p;m@hqlpd;gmryg]é@@%@q ap|aaticis] pgeH dpdeding age Loyiir, famc1clov1r
valacig ont} %{ %1@&1 c?do%‘vne 'ﬁﬁﬁﬁt@lﬁﬁf A0k Ghe YRR @P%Ma&ﬁatvﬁrand

on1ne gent, such as propthexg
oseltaﬁhﬁﬁy h piiedse ﬁlhﬂﬁtop) keotydspindipavin nalfinaeir, itphedr, iand saquinavir; a
pseudoephedri ne azol i ne hydrochl rld

nucle@sz%warferr%s@naiﬁa? BBHhIF P, 2s PSS dPBEBfingcstavudine,
Z&llCthBﬁgé 8P£F| die, » ord hﬂf'ﬁﬁ@l@&&d&%véﬂéjfr%%ﬂﬁééjiﬁhlbfcor such as

ramazo drochl ori de or ethyl norepi nephrine
nev1rztmnhfmodfhnrende The present invention further relates to

t conbi nat | th t
et mesioy Stk BufEERERE e bEPiBYE bl Cugptunt of the
1nvenﬁ81t1 ' &%lﬂaﬁﬁi&hﬁcaﬂg%ﬁééﬁtdbﬁ@éaﬂ’t‘ihélﬁoﬂ‘dﬁ@@derﬂio@aicﬁ% RE&t such as a
ant agoni st such as atropine

calciumy ghmnnﬁblog}{ey,m& agrenegeptor pincker @pa@wtmw%vertmg enzyme
ercrb AR, M ATLA S BT A REEPILR 5 s

or a R4t £moliBlatol 6f B1OGY célbiogihold; gyesuﬁlo BPeamiuk yofllind)ehrombolytic, or an
i nvention, or a pharmaceut| cal | y acceptabl e salt
anthQ%&a@beuChélﬁ@Péat@é‘t%g&?&a@%@@ﬂ%l@i“ agoni st (incl uding

< gﬁl% L}{rgs%ﬁfﬁig ntﬁ)ﬂ%%ﬂ&%eﬂlfeé Yo ﬁxlé%t}l&@ﬁ‘la'tl@ﬂ Bf £B (‘ﬂﬁrd of the

! orm) erol, sal neter terbutal i
invendibg) qar mmhnmmlkallyoict@taﬂle saé’stjablabé andr ONS agmemh asen

ant1dgprgshsla1r1ta(lsuc na% r;te%tr% e) glrll1 %tﬁsarlqnsoman drug (such as deprenyl, L-dopa,
ropinirole, pramipexole, a MAOB inhibitor such as selegine and rasagiline, a comP inhibitor
such as tasmar, an A-2 inhibitor, a dopamine reuptake inhibitor, an NMDA antagonist, a
nicotine agonist, a dopamine agonist or an inhibitor of neuronal nitric oxide synthase), or an
anti-Alzheimer's drug such as donepezil, rivastigmine, tacrine, a COX-2 inhibitor,
propentofylline or metrifonate.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amitryptiline or
other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a parenterally or
topically-applied (including inhaled) local anaesthetic agent such as lignocaine or a derivative

thereof.
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The present invention further relates to the
conbi nation of a conpound of the invention, or a
w@basozosut i cal |y acceptabl e salt thereof, andP@r/GB2005/003255
chronmone, such as sodi um cronogl ycate or nedocromi |
sodium The present invention still further relates to
t he conbi nation of a conpound of the invention, or a
pharmaceutically accept abl4d salt thereof, with a
gl ucocorticoid, such as flunisolide, triantinolone
acet oni de, becl onet hasone di propi onat e, budesoni.de,
f Putongesion of hedpesshinEetioncorespiifraaceyicaymspetae salt thereof,
furoate.. The. pr [ At | : :
can atgb e SRR SE By o KGR ok ek Bty A0 himidih agem
such RhaloREERY bt & Biphysphonep tadbl &8 akaldtoriateer eof , Wi th an

N T TN A T
v A R ) g
(ii) pluselehactivatingfoctny|(BAE) amagongsf; (@) intgripuldp aerneriong enzyaa (ICE)

. . ...antagoni anti bad dul ating.l.g, f i OF
o ARSI RSB LA LB AR PO
antagé():rgélt,e Qi) Ofthdpdint (81) Kitk@in®hifoP sidheasGaiiibRdH sTyrekind kinase (such as

nmpound of the i'nventi on, or a pharmaceutically )
Btk, Itic dapt aibVIAPs &ir texample disffitindner Imetinibanesylaelepering/ threonine

. topicallyvappnlied isinf
s R4 b BRSP4 AL P ATTRLOR 1, IR brq il B orC. o
IKK) Sortdiiaaelin@lvedan e oydle edgulafibs (qrchae atylimdgrhdan kitasd)} (viii)

further relates to the conbi patiqn_of d of
glucosgr6 phesphiate; dshydrogengss BB LY i@ﬁﬁ%@?cé&@gﬁg’ gfgﬁptor
reof .. [ ' ' I t s
antagltfl B aniBhs GOGE BAGl0T: AlofThBARH e EfdADShhibitor, for
exampR! ﬁlabﬂiﬂl(ﬂﬁ@xii;mﬂc@hﬂ'a hgenit,Ifor exantplé probemacid] shlfinpyrpzone or
agents such as the thiopurines, d tJ t [
benzbypiRgrons; FUHeESwWiRormaRe %Fé%%‘?%“???(g’é’% fansomiRg %@(f"vtﬁ%actor

(R34 g O P Uy POV o o
exampleeasioffibrotsige ichewthvibdtdr EGENt(kbidcgremila¢ytagemiophage colony
stimulating factor (GM-CSF); (xviii) capsaicin cream; (xix) tachykinin NK.sub1. or NK.sub3.
receptor antagonist such as NKP-608C, SB-233412 (talnetant) or D-4418; (xx) elastase
inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha converting enzyme inhibitor (TACE);
(xxii) induced nitric oxide synthase (iNQS) inhibitor; (xxiii) chemoattractant receptor-
homologous molecule expressed on TH2 cells, (such as a CRTH2 antagonist); (xxiv) inhibitor
of P38; (xxv) agent modulating the function of Toll-like receptors (TLR), (xxvi) agent
modulating the activity of purinergic receptors such as P2X7; or (xxvii) inhibitor of
transcription factor activation such as NFkB, API, or STATS.

A compound of the invention, or a pharmaceutically acceptable salt thereof, can also
be used in combination with an existing therapeutic agent for the treatment of cancer, for
example suitable agents include:

(i) an antiproliferative/antineoplastic drug or a combination thereof, as used in medical
oncology, such as an alkylating agent (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan or a nitrosourea); an antimetabolite

(for example an antifolate such as a fluoropyrimidine like 5-fluorouracil or tegafur,
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such as a penicillin derivative, a tetracycline, a
macrol i de, a beta-lactam a fl uoroqui nol one,
woredosozi7éazol e, an i nhal ed am nogl ycosi de; an BEI/GBR008/003255

agent including acyclovir, fanticlovir, valaciclovir,

ganci cl ovir, cidofovir, amantadi ne, rimantadine,

ribavirin, zanamavir and oseltamavir; a protease

i nhi bitor such as indinavi?2 nel f mavi r, ritonavir, and

saqui navir; a nucl eoside reverse transcriptase

i nhi bitor such as di danosi ne, |am vudi ne, stavudi ne,
ralutr@eddcmﬁbtmgatgrcytqsmau@hln@deohy«homem gemeisadiiereor raghiasel); an

transcr itor uch .as
antiniio) 9 AR A SRS B R b oy e
doxoﬂuﬁmhh da Cﬁ’ﬁtef)ﬁ’ﬁ]bl@i&l RlaAOE unitoracihiae daﬂmniycﬁmr or

phar maceutically acceptable salt ther

mlthr@lay@nb\aa%@mﬁptlvaw (fep erpmpple g ving gl kamdg W&hﬁ‘é Wlncnstme
Vmbl?slnﬁg K& desthe RE L RicAUhHEAS SRARid %&%@e{xol @f‘taxotere) ora topoisomerase

of ensin-converting enzyme I nhi b

1nh1bﬁr§rg(!fditeemmple -ab apqmelpplwllommagmhlasbtopasﬂie,rterdpd)m rinsgrrine,
agent such ﬁ%ﬁca statin or a fibrate; a nodul ator of

tOPOt?HaB(%aE%‘PPtO BPol ogy such as pent oxyfylline;

(ii) aEﬂB&Q@@é@é Sach @5 aﬁﬁn%ﬁ&é&qwr%ﬁhnﬁléci&n%fﬁl Rirah bR, raloxifene,
aggregation inhibitor. The present invention further

droloxiééretaz sodoxyfene), en whitrogien orvepibr dovg m@m (&9t expaple fulvestrant),

o s By LB eSS g e o

LHRHSHBoRASt SErHRA AgBeikt (ferex@fiple gl S@lﬁprafbhﬁrohi guﬁeﬁ:@lﬁi) a

as deprenyl, L-dopa, ropinirole, pramn pexole, MAOB
progasivigei (fooexammlé n@gewl aefitaie), amaroainsg intibitor (for @zsample as

r .such as tasnmar |

amastiogs, SeB- 9 ROl O SR ShPA R o $6e R FRR3IS
finas@E@A1 st, a dopanmi ne agoni st or an inhibitor of

neuronal nitric oxide synt hase 2@ or an _ o
(ii1) aamgpntpylgpiemhﬂntsg:amqg §ek twasien (faperepade p me,tql]‘pggqtplgﬁqeﬁ@mbltor
like rﬁ%‘fr 5 or 8n %H?or o'f'm&énﬁaglé Rla?rﬁ éﬁ Qgtf)('Ho'r ?gce or functlon)

onate resen ven

(iv) ahehldb®sr dfgrévith faﬂﬂi‘)ﬁmaﬁd)m Iﬁomffxampteo ageowntl fadtot imlbody (for example
i nvention, or a pharpaceuticall ggaccept able,s

the anthesBS R tECIBHP. TTghe FHGSTDY b ARIRoRY CaRimab [C2251), a famesyl

transferase inhibitor, a tyrosine kinase inhibitor or a serine/threonine kinase inhibitor, an

inhibitor of the epidermal growth factor family (for example an EGFR family tyrosine kinase
inhibitor such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an inhibitor of the
platelet-derived growth factor family, or an inhibitor of the hepatocyte growth factor family;
(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or WO
98/13354), or a compound that works by another mechanism (for examplé linomide, an
inhibitor of integrin aovB3 function or an angiostatin);

(vi) a vascular damaging agent such as combretastatin A4, or a compound disclosed in WO

99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;



10

15

20

25

30

acute or chronic pain, such as a centrally or
peri pherally-acting anal gesic (for exanple an opioid
w@roodeei7yat i ve thereof), carbanmazepi ne, phenytPCTIGB2005/003255
sodi um val proate, amtryptiline or other
anti - depressant agent-s, paracetanol, or a
non- st er oi dal antl-lnflannatory agent. The present
i nvention further relates 3o the conbination of a
conpound of the invention, or a pharmaceutically
acceptabl e salt thereof, together with a parenterall¥
(vii) a@ragmdplsthnl aptiggnse thesanys frslesamplg ona WEPEd tq Qhecat the targets listed
ana g gnocai ne or a derivative
zmove ?§§ cgﬁb%€%%§H$g? gn%#esent invention, or a
(viii) élh@gdiﬁ&ﬁ@dtm 6 gbheytharpe pppddbeh, $ai dxambtera;pfqachﬁsﬁo atplacelaberrant

used i n combination th ti-0st t
gencsishgl grRADYGaB: n»?érq%@h%rravlmlé@é#@ s Behkg a3, BRI Gree dgreled enzyme
<SR P B I R b s or

bactedal axitingredundase fenzmee arr«i/zqmtc»aohes to incaegsh artient éaletaned foychemotherapy

tabl sal t.her eof her with a: (i)
or radz‘?tﬁ?ﬁ]é%@c ?&F“g r@FIFSanfﬁ el“@ FeReft vating factor
[iA9A Mnfdunofhietapk ﬂmn fdRHKoP eXedPIE EX VRS LIAZNNBY
() 2 E%E u?ér?hllﬂ%?t or url(ol V) dp \ 53 i nhi bi teor (v) gg)he& ién °
approadlee wimrqasmﬁhb ummugogmmmmfmgtlwmo‘arﬁeawﬁ% gs trgnpfection with

oo T SRR LU SR S

facto§ Kﬁff@h@mﬁ@f ddckdabdT k1l lafidrigly Nipprosehesl iaing)tranafested iimenuhe cells such
f hreoni ne ki nase (such as an inhjbitor of a MAP kinase

as cytoking-tepnstsated dengiitioels.ciparderhradising cyigkgie-teansigctedipapour cell
\ cle regulation (such as
fines Qﬂd %]ﬂ%%ﬁgése%%%ﬁ{n %tg@ %6(0\9? é|é| ) glucose-6 phosphate
d eﬂudtlngmm aspeot) i pregent {nventide pTOVld& theloke of a c:nmlﬁnmd lof
ecept or ant agqni st ; ent

formil B A RREITIASEHH R op DI IR e Db B bette defined
in the%é’rm%&uﬁlolf Qﬁ’é'dﬁ&g{ent fot 'tﬂle) trén R 'hhﬁlaﬁ Qﬁeﬁses bPEonditions in

e pro eneci finpyrazone or benzbromar one;
whw&nxﬁumngmoﬂﬁRTh@rmnnbraeum@mag@gﬁeml(X|v) transfornlng

h f TGFb t- '
P At copfibt Bl ot prespt bt b RnetrS it ARG pE o ipghles
"oropRy BIRY anRaSthereldrd Eﬁwifﬂﬁhdﬁﬁtﬁyﬂs ho fh%%ﬁfral@b F&E Xérn{sXHekapeutic”
gf anul ocyt e macr ophage col ony

and "therapeutically" should be construed accordingly.

The invention still further provides a method of treating diseases mediated by PGD2
or its metabolites wherein the prostanoid binds to its receptor (especially CRTh2) receptor,
which comprises administering to a patient a therapeutically effective amou.iit of a compound
of formula (I), or a pharmaceutically acceptable salt, solvate or prodrug thereof, as
hereinbefore defined.

The invention also provides a method of treating an inflammatory disease, especially
psoriasis, in a patient suffering from, or at risk of, said disease, which comprises
administering to the patient a therapeutically effective amount of a compound of formula (I),
or a pharmaceutically acceptable salt or solvate thereof, as hercinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course,
vary with the compound employed, the mode of administration, the treatment desired and the

disorder indicated.
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stinmulating factor (GWCSF); (xviii) capsaicin cream

(xi x) tachykinin NK sub 1. or NK sub3. receptor
w@nitapr1sst such as NKP-608C, SB-233412 (tal nep@nGB2@5/003255

D-4418; (xx) elastase inhibitor such as UT-77 or

ZD- 0892; (xxi) TNF-al pha converting enzyne inhibitor

(TACE); (xxii) induced nitric oxide synthase (i NOS)

inhibitor; (xxiii) chenpat34 actant receptorhonol ogous

nol ecul e expressed on TH2 cells, (such as a CRTHZ

ant agoni st); (xxiv) inhibitor of P38; (xxv) ent

rrthuﬂhatabM@—mhmldn@fh therapsud usesthe ddskge aubm@pte@@ willpoRgourse,

vary ‘é@iéﬁtc F&ent jm %%ﬁng@ ?%lpﬁs&%’[}] g-f%t{%éraﬂﬁ&}q dgslred and the

disordef {asGkddot i on factor activation such as NFkB, API, or
STATS. A conpound of the invention,

phe rewpenrdeef fpymue R prednes and » aﬂﬁé‘%@@BFaHYca&ﬁeF&?@%S%@ and
us
vl 57808 PR 0 S AL, ORLABRAL e o
pharn@eitical tdispdsiiton if iwhidnhe formula ey compound/salt/solvate (active

ant l'if t [ ant .
ingrodit B ASs9S1et16BH g RRUETCEHC G GrGGUEDICHIRVEE Bppon or armer
Depe@chﬁ%’ é%%ﬁm%%%ﬁ&%atﬁ?ﬁaﬂﬁ r?ﬁlaﬁﬁacceﬁ’tllc%i b&hlp&ﬁ[&loxf?ﬁl%rbﬁrably

cyc osp nitrogen nustard, nelphal an,
comprikd fromrthofciol 99 %ws(pblpctwhby)vveghm moospr@fee&ly fram 0.05 to 80 %w, still

more pyelggg@ﬁﬁ ol ! t&%ﬁégﬁ b exa Vg%%@ma grtgﬁrgb& ol (1"6' 1§50 ‘%w, of active

ingredi@Gah1y be&édt&gés "b?’@%i’ght rﬂS@inngiaEéﬂxcﬁi tal Gy PEditieh.
ar abi nosi d hydr oxyur ea, genctitabine or paclitaxel);

afha rprepspnnmmntlamals@mmméeS(atharré%é‘#ﬁqsaé cAMPARHON SRIYRIISIRER

coms R Y B SARLE g AL U8 B v ot s

beforél afingdyBhdtigtionitths pliitfiadgutically aseepiableatjuvarstgdihient or carrier.
(for exanple a_vinca al kal oi,d such as vincrjs

vilhsphampacgutical pRIBRISHEONS may; hedaipisiceed tapically é»é’o fjthe lung

N
aerosels apd Sl'ry:ipowdl@ rfd)mnﬂatde, anystemicably, ¢ @pytergladmonistaation in the form
npt ot heci n

tostati c agen ugh.as an .
of tablie. 3RS o HERPY pordeR gt &:Paiwfpgwn%ﬁr@ adpiiggion in the form
of solufthfb:d s%@ﬁensfé)'hé’ | 2364 s ERQtReol CARNNTE RSN ordFY 18&8L B8R ration in
receptor down regufator (for exanple fulvestrant),
the form of suppositories or transdermally. Preferably the compound of the invention is

administered orally.

The invention will now be illustrated by the following non-limiting examples in
which, unless stated otherwise:

(i) when given, '"H NMR data is quoted in the form of delta values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an
internal standard,

(ii) mass spectra (MS): generally only ions which indicate the parent mass are
reported, and unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)";
(iii) the title compounds of the examples and methods were named using the
ACD/name and ACD/name batch (version 6.0) from Advanced Chemical Development Inc,

Canada;

(iv) unless stated otherwise, reverse phase HPLC was conducted using a Symmetry,



an anti androgen (for exanple bical utam de, flutam de,
nil utam de or cyproterone acetate), a LHRH ant agoni st
woeookbRHSAgoni st (for exanpl e goserelin, |euprPCEGBR06/003255

buserelin), a progestogen (for exanple megestrol
acetate), an aromatase inhibitor (for exanple as
anastrozole, |etrozole, vorazole or exenestane) or an
i nhi bitor of 5a-reductase %uch as finasteride; (iii)
an agent which inhibits cancer cell invasion (for
exanpl e a netal | oprotei nase inhibitor |ike marinmastat

Novalgk errEx-htirbieverse phasgrsgicasalbiems| asnmi nogen acti vat or
receptor. functi. i1 G knRkbitor of growth factor
fg‘fc?csﬁv pts Weht h{égcpa&r{%}lg\%l é@ao“ggr}c}\&vf‘fgEbf actor antibody (for
exdNeFollieingnbbreetaibas agukddody trastuzunab, or the
anti-erbbl antibody cetuxi mb [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or
a .ne/ t hreoni ' i nhibitor, an inhibitor of
tﬁg@é%i der mal grg\a}}ﬁk?%geteor famly (for exanple an
EGERrf am | y tyr odietlyl kihaase i nhi bitor such as

N-( 3-chl oro- 4-fl yuor,ophenyl ) - 7- met hoxy- 6- ( 3-

rnﬁ’cg\‘[ol i nopr opox%‘ﬂﬁ&ﬂ’é’fﬁﬂ#‘ﬁ%- anmine (geftinib, AzD
8301, N (3-ethynyl phepyijochliohc acid o

bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
OBlaO4) or 6- acSyfliam elrexida- chl or o-

4-f1 yorophenyl) - I+ (3 mprphol.i nopr opoxy) qui nazol i n- 4-am
i %\@\’[#a 1033)) | K RRARutng 0P pp ol at el et - deri ved
gomih factor fam NydimethyHormhamhidei t or of the

hepat ocyte growth factor famly; (v) an antiangi ogenie
éﬁﬂcﬁ such as on&tphydRiurgmi bits the effects of

a

% ar endot heli L oL . { he
a%?cﬁ)-% (L/ascul ar enéaﬁ%ﬁﬁw@é"f‘?&%?‘g%% gigi? Z?Hgﬁ}t()i body
bevaci zumab Pdgdpp®@ouidldi scl osed in WD 97/ 22596, WO

97/ 30035, WD 97/ 32856 or, \WQ 98/ 13354 or co und .
t hat works @S@@F%Ph%@ﬂvg{f’%?ﬁGP%F&@%%QIW%&%@}“ with
an i nhi bi t org; Sfiobplc8@hi N avb3 function or an

angi ostatin); (vi) a vascul ar damagi ng agent such as
c@&ibretastatin A4, or reonetamgeatdredi scl osed in WO

99/ 02166, WD 00/40529, WO 00/41669, WO 01/92224, WO

02/ 04434 or WD 02/08213; (vii) an agent used in

anti sense therapy, for exanple one directed to one of
the targets listed
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above, such as ISI'S 2503, an anti-ras antisense,
(viii) an agent used in a gene therapy approach, for
wex@nptesappr oaches to repl ace aberrant genes BUDOBa®w5/003255
aberrant p53 or aberrant BRCAI or BRCA2, GDEPT
(gene-directed enzyme pro-drug therapy) approaches
such as those using cytosine deam nase, thym dine
ki nase or a bacterial nitr#teductase enzyme and
approaches to increase patient tolerance to
chenot herapy or radi ot herapy such as nulti-drug
resi stance gene therapy; or (ix) an agent used in an
not her apeuti ¢ approach, for exanple ex-vivo and
i vo approaches to increase the inmmunogenicity of
(28)-Pfui-antthiylsaTionyi3-e!.5-dis(atifhioremetlivl)[$ /1 6biphenylii2-ti] oxy]-propanoic
__cytokines such as interleukin 2, interleukin 4 or
acid gr anul ocyt e- macr ophage col ony stimul ati ng factor,
approaches to decrease J-cellr anergy, approaches using
transfected i mune cel | sTsuch[ a%._cyt oki ne-transfect ed
dendritic cells, approa ' cyt oki ne-transfected
tunmour cell lines and ap es using anti-idiotypic
antibodies. In a still f her aspect, the present
invention provides the usg-of a conpound of fornula
(T), or a pharmaceutically acceptable salt or solvate
e ' ' bk t he manuf acture of
2)4 ﬁaljaﬁn%)d? rgﬁgﬁ’thlﬂ?g? pg@@?@%ﬁﬁ%ggé%unan di seases or
c dnnhittinens sbdiumhthiometiekidea3il © mg) enCRbnemoe e Bparopenzotrifluoride

I AT i e
isohex BleOPRY bid%hies weit Bihel Retherik &lrfddesitl fcbcdnfieicd % +0i® t6 Qive the

the contrary. The terns "therapeutic" and
sub-titielsemappend (762img)" shoul d be construed accordingly. The

' YR BBk g L et 2 R 828l ihefed n°
the prostanoid binds to its receptor (especially
CRTh2) receptor, which conprises admnistering to a

b) [4{{meiteyithio)-3-fteifyrametylipheryli-beranjeacifount of a

aoeagh e A 2 kb B o B BRI Mot of stop o) and

tri-isopropyl borate (1.6ml) in THF at —78 °C. Stirred for 5 min, then quenched with 2M HCI

Exani €

(50ml) and extracted with diethyl ether (50 ml). The organic layer was washed with water,
brine, dried (Na,SO;) and evaporated in vacuo. The resulting solid was triturated with
isohexane (100 ml), filtered and dried to give the product (0.83 g). NMR indicated a 2:1
mixture of product, monomer and trimer of boronic acid.

'H NMR CDCls: 8 8.03 (1H, d), 7.51 (1H, dd), 6.7 (1H, d), 4.71 (1H, q), 1.69 (3H, d) and
1.43 (94, s).

¢) 4,4,5,5-tetramethyl-2-[4-(methylthio)-3-(trifluoromethyl)phenyl]-1,3,2-dioxaborolane
The product of step b) (0.25 g) was heated in dioxan (2 ml) with pinacol (2 equiv) for
3 h. The solution was treated with diethyl ether and water. The organic layer was separated,
washed with brine, dried (Na,SO;) and concentrated in vacuo. Yield 85 mg. '
'H NMR CDCls: & 8.03 (1H, d), 7.86 (1H, d), 7.31 (1H, d), 2.53 (3H, s) and 1.35 (12H, s).
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her ei nbef ore defined. The invention also provides a
nmet hod of treating an inflanmmtory di sease, especially
wE@slzIsss, in a patient suffering from or atPeT/6B26/003255
sai d di sease, which conprises admnistering to the
patient a therapeutically effective anmobunt of a
conpound of formula (1), or a pharnaceutically
acceptabl e salt or sol vate2thereof, as hereinbefore
defi ned. For the above-nentioned therapeutic uses the
dosage administered will, of course, vary with the
d) 2—10(b¢rﬂ€(tmﬂuemp’nft§9ﬂbl-phﬂmd mode of administration, the

nt des d t.h °
B I e T O
(9.06 g;i Qﬁd‘d:tﬂbt%ﬁﬁﬁle\lﬂ“ (16.1 f waoatidee pominyissl ant Stlh'ed gtoopomiLtagiperature
t he npde of admnistrati on gée tr

overnighti tﬁw dibwied with g BiCh and .eﬁaa%ct w clhlACE i CLtscprfuic phase
was v&a@{t g&im?%%h ﬁ'ﬁj(%rp Jg%ﬂhlctfné%ﬁﬁgﬁﬁﬁ?k/@cuo The
and s eT 0 e us

0 vates on their own
remdttﬂ.ﬁ/as\qzldriﬁeg®Iy&hﬁitﬂlajog?repmmlm salmr@wn]m isphexaheethybficetate) to give

har maceut | 0sj,t in which the fornmula (1)
the s &ﬁ}f‘o@ﬂ%@é F?%éﬁf‘ lég}%}) ve ingredient) is in

MS: &PéP(:’v ¢ DN a phar maceutically acceptable
adj uvart , d| luent or carrier. Depending on the node of

adni ni strati on, the pharnmaceutical conposition wll

o 10D e S 7 PR S Bat CabBBEr S

MSIA TR (29 BN PRhYadde@ e @m]a@od@t J&tgaw) (313Ck) vipheryd pﬁosphme (3.87

preferably fromO0.10 to 50 active ingredient,

) and It ety b@ A e ab/ 1VRS gin 55 daé 181 Copndisingfl for 18 h. The
solveBﬁ\gg osv@ééli%Feg g{I I?)gcz%ra%ﬁ%ﬁé resﬂ\ﬂg ﬁ%ﬁﬁ&l 1?1}; ﬁQshFEroﬂtﬂng ﬁ%oﬁ]fato graphy

ositiron co a conp

elutidfeOkifrbérdiéym etdier: dhcﬁhﬁftﬁﬁﬁﬁiﬁ #aakd glvadmembdtltﬂt @s s ablouress oil.
sol vate thereof, as herein before defined, in

Yield&§¥soci ation with a pharmaceutical | y accept abl e
g B S L. SE0E 1 PGS (RN 69t 0
143(9}esbung and/ or ai rways or to the skin) in the form of
sol utions, suspensions, heptafl uoroal kane

f) 1,1-Dimethylethyl (25)-2-[[4'-(methylthio)-3',5-bis(trifluoromethyl){1,1'-biphenyl]-2-
yljoxy propanoate

The products of step €) (0.3 g), the product of step c) (230 mg), sodium carbonate (170
mg), Pd(dppf)Cl, (50 mg), dioxan (10 ml) and methanol (1 ml) were heated at 90 °C for 24 h,
then concentrated in vacuo. The residue was purified by flash column chromatography
eluting with ethyl acetate:isohexane (2:8) to give the product (0.35 g), which was used

directly without further characterisation.

g) (25)-2-[[4'-(methylthio)-3',5-bis(trifluoromethyl)[1,1'-biphenyl]-2-yl]oxy]-propanoic
acid

The product of step f) (0.34 g) in dichloromethane (6 ml) and TFA (3 ml) was stirred
for 2 h at room temperature, then concentrated in vacuo. The residue was diluted with
dichloromethane, washed with water, dried (MgSO,) then concentrated in vacuo. The residue

was then dissolved in acetonitrile (10 ml) and water (10 ml) and treated with oxone (0.6 g).
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aerosol s and dry powder fornulations; or systemcally,
e.g. by oral admnistration in the formof tablets,

W@ apsitEsy syrups, powders or granules, or by PCT/GB2005/003255
parenteral admnistration in the formof solutions or
suspensi ons, or by subcutaneous adm nistration or by
rectal admnistration in &the form of suppositories
or transdermally. Preferabtd the conmpound of the
invention is admnistered orally. The invention wll
now be illustrated by the followng non-limti

ei{hnma@gom mimec\ﬁe}s S_@ﬁqeé dor Xl frdheroxnne (4.6 8) Was ;dgd% énd the
L e R o
combfRl eRirhdts WBre(M(MgSKh) iher cbm:eh’ewaa WE{fd‘tytbS Fhine p(uiﬁﬁSc) by

as an internal standard mass spe
reversgehereiPy Colfey SO AT poER e B fsaheate hgize hedite
ot herw se st ated the mass i on
°°mp5§rg%e rhite 7] Etgg([?ﬁl%?/e mass ion - (MeH) + (iii) the
MS: APCI@V@)O#@S)(MGH) of the exanpl es and net hods were naned

TN o e NI RIVE SR

bor vi
d),5.¥:§3{]1%§§92%@t1% (i@ Wi se, reverse phase HPLC was

using a ‘Symmetry, NovaPak or Ex-Terra reverse
phase silica colum; (v) solvents were dried with
E SO4 or Na2SO4 (vi) the foll ow ng abbreviations are
Xa . Et OAc Ethyl acetate Ether diethyl ether DCM

[13', @D@éﬂlefoomﬁmﬁﬂsﬁl@mm{ﬂ 1 0B iPrehyg-220] skyhadetic 3es um

! \/,
N

cl
a) 1,1-Dimethylethyl (4-chloro-2-iodophenoxy)acetate

A mixture of 5-chloro-2-iodophenol (4.75 g), 1,1-dimethylethyl bromoacetate (3.05
ml) and potassium carbonate (2.58 g) in acetonitrile (20 ml) was heated under reflux for 2 h.
Water was added and the mixture was extracted with ether (three times). The organic extracts
were dried (MgSO,), evaporated and purified by chromatography (silica, petrol — ether as
eluent) to give the sub-title compound (6.88 g).
'H NMR CDCL: § 7.77 (1H, d), 7.45 (1H, dd), 6.61 (1H, d), 4.55 (2H, s), 1.48 (94, s).

b) 4-Bromo-2-chloro-1-(methylthio) benzene

A mixture of 4-bromo-2-chloro-1-fluorobenzene (8.04 g) and sodium methylthiolate
(3.05 g) in DMF (25 ml) was heated at 50 °C for 2.5 h. Water was added and the mixture was
extracted with ether (three times). The organic extracts were washed with water (twice), dried
(MgSOy,), and evaporated to give the sub-title compound (8.93 g).
'"H NMR CDCls: § 7.54 (1H, d), 7.34 (1H, dd), 7.02 (1H, dd), 2.47 (3H, s).
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NMP N-net hyl pyrrolidine DM N, N-di met hyl f or mam de THF
t et rahydr of uran ntpba 3-chl or oper oxybenzoi c acid
W@ 2dodi2ickw 77% nmax) Pd(dppf)d 2 [U - PCT/GB2005/003255
Bi s(di phenyl phospliino)ferrocene]dichloropalladiun(ll)
, conplex with dichloromethane RT room
t enper atureExanple 1 (2

y)-2-[f4" - (rrethyl sul fonyl )2%8', 5-bi s(trifluoronethyl)[|
, I t-biphenyll-2-vnoxyl-propanoic acid a) 4-brono-|
-(methyl thio)-2-(trifluoromethyl)-benzene A mxture of
¢) [3- ehmrum(umthynhhmpdiml](la»mningt;idand
oro otrlfl oride
it (4F HoP B Be e Pt g o B o blh Qifalioh ke

produ@?(ﬁélﬁ%te@d))% 8D g) amh@ﬁ@peopymate (Yanlysn m@maﬁ)rm 78 °C and
briné, dried and concentrated in vacuo to

stu:red fcé aiulﬁhetru Ith. @M B3 62D e 2dded. the MR WWASBYSHS % 50 °Cand
extrac% {E"er Hﬁrez tl?t?esf. I the &}gamc edirdets WhrEhdridd (Mggol,?)} e(féjp'drated and

puriﬁ[:dlbﬂz Blﬁbhmtdglﬁdtml)y (&h(:zt, iiefrblioetheretsteienie gire] thbaubetiilecompound
acid n-BuLi (2.7 , 2.5Min hexane) was added
(1.82g).opwi se to the product of step a) and tri-isopropyl

MS: ale: d01% )1do8, THF at -78 OC. Stirred for 5 mn,
?iﬂre(n eZuenc%}égi]vvlth 2M HCO (50m ) and extracted with

di ethyl ether (50 ml). The organic | ayer was washed

R T T AT T T —

'%Hﬁﬁafb%f(tﬁ@ Ahdt.ofkieh P (300 nig)dnd theprotiact@if ¥rRp ch @39
pr oduct Qm 0I\/I%elbngal(catm';‘g(} a 2: ?ﬁr?l xt g)lrfe gfb‘@ ")

sodivh Gafbigtato (230 o1l KA RA(PP Dby mEd oF dioran G and mhethanol (3 mi)

was heated at 100 °C for 24 b, then concentrated in vacuo and dissolved in acetone (10 ml).
A solution of oxone (2.0 g) in water and aq K,COs (to keep the mixture at ca. pH 8) were
added and stirred for 2 days. The mixture was extracted with ether (three times) and the
organic extracts were dried (MgSO,), evaporated and purified by chromatography (silica,
petrol — ether as eluent) to give the sub-title compound (73 mg).

'H NMR CDCls: & 8.18 (1H, d), 7.80 (1H, d), 7.70 (1H, dd), 7.34-7.31 (2H, m), 6.79 (1H, d),
4.54 (2H, s), 3.30 (3H, s), 1.47 (94, s).

Further elution with ether gave 1,1-dimethylethyl [[3',5-dichloro-4'-(methylsulfinyl)[1,1'-
biphenyl]-2-yl]oxylacetate (35 mg)

'"H NMR CDCls: § 7.99 (1H, d), 7.82 (1H, d), 7.66 (1H, dd), 7.35-7.28 (2H, m), 6.79 (1H, d),
4.53 (2H, 5), 2.87 (2H, 5), 1.47 (9H, s).

e) [[3',5-Dichloro-4'-(methylsulfonyl)[1,1'-biphenyl]-2-ylJoxy]acetic acid

A solution of the product from step d) (73 mg) in TFA (3 ml) was stirred for 2 h. The
solvent was removed in vacuo, water was added and the mixture was extracted with
dichloromethane (three times). The organic extracts were dried (MgSQy), evaporated and
triturated with ether to give the title compound (46 mg) as a white solid. M.p.140-2 °C.
MS: ESI (+ve): 393 [M-+NH,]" 100%
' NMR DMSO0-d6: & 8.06 (1H, d), 8.02 (1H, d), 7.83 (1H, dd), 7.51 (1H, d), 7.46 (1H, dd),
7.13 (1H, d), 4.81 (3H, s), 3.41 3H, s).
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IHNWRR CDA 3: d 8.03 (IH, d), 7.51 (IH, dd), 6.7 (IH,
d, 4.71 (IH, q), 1.69 (3H, d) and 1.43 (9H, s). c)
W@ 200602654 et r anet hyl - 2-[ 4- (net hyl t hi 0) - 3- (t ri f PADGBAWE03255
yl) phenyl]-1, 3, 2-di oxaborol ane The product of step b)
(0.25 g) was heated in dioxan (2 m) w th pinacol (2
equiv) for 3 h. The solution was treated wi th diethyl
ether and water. The orgam® | ayer was separat ed,
washed with brine, dried (Na2SO4) and concentrated in
vacuo. Yield 85 ng. 1HNWVR CDCl 3: d 8.03 (IH, d), 7.86
(IH, d), 7.31 (IH, d), 2.53 (3H, s) and 1.35 (12H,
) 2-io0do-4-(trifluoronethyl)-phenol
rifluoromethyl)-phenol (8g) in anhydrous DVF (80
cooled to.0 C, | (9. and chl or.oam ne-T
[13' S(Q%h@r@ﬂ M%thﬂf&ﬁy‘}ﬂﬁhll\%m(e ?'gfﬂa ‘E‘tyrw&‘d agd” 5om
DR gff?hé’l‘ﬁ%fer}ﬁcgﬁi prodide Rofl Eiingfle Msteh df WA 31ak) ﬁisl PFA (2 ml)

extracted with ethylacetate. The organi ¢ phase wa
was stiersd ot 24itt mwdlmm wh oW Edinevasub.ihe mxtuterwasazenrged with

e T S RN TR L e

title c@ﬁ@b%@zztr@g)ws\aemhteesoﬁub tltl e conpound as a yel |l ow
gﬁ%} APCl (-ve): 287 (MH) e)
MS: 11311(+D\‘3)r1§ ViHRY100%

1 6 hyl n 110
i NARENSOgie e e T AL s By SR RIS, £sg on. o)
2.85 @H, s.r i phenyl phosphine (3.87 g) and tert-butyl
R-(H) lactate (1.96 g) in THF (35 m) at OC and
stirred for 18 h. The solvent was evaporated in vacuo
and d the residue purified by flash colum
rrat ography eluting with petrol eum

r:dichlor t 4. t duct .
(Zs)-g-clﬁfyéﬂﬁlﬁﬁgr%-ﬂoTE%FS&I‘&’HX&M/&’ iy > SRRtk fhia
7.51 (IH dd), 6.7 (IH , 4q7d LI1H ), 1.69 (3H d)
and 1.43 (9H, s). f) 1, D| e} hy¥et hyl
(2S)-2-[[4"-(methylthid)-B',B-i s(tripuoronethyl)[]I,
- bi phenyl ] - 2-

Exa

a
a) 1,1-Dimethylethyl (2S)-2-(4-chloro-2-iodophenoxy)propanoate

DIAD (1.64 ml) was added to a solution of 5-chloro-2-iodophenol 1.76 g), triphenyl
phosphine (2.17 g) and tert butyl (R) lactate (1.02 g) in THF (8 ml) at 0 °C and stirred at 20

°C for 18 h. The solvent was removed in vacuo and the residue purified by (silica, petrol —

ether as eluent) to give the sub-title compound (2.01 g).
'"H NMR CDCls: § 7.76 (1H, d), 7.21 (1H, dd), 6.61 (1H, d), 4.61 (1H, q), 1.65 (3H, d), 1.42
(9H, s).

b) 1,1-Dimethylethyl (25)-2-[[3',5-dichloro-4'-(methylsulfonyl)[1,1'-biphenyl]-2-
yljoxy]propanoate

A mixture of the product of step a) (412 mg) and the product of Example 2 step c)
(246 mg), palladium acetate (22 mg), trisorthotoluenephosphine (49 mg) and sodium
carbonate (220 mg) in dioxane (5 ml) and methanol (3 ml) was heated at 100 °C for 12 h, then

concentrated in vacuo and dissolved in acetone (10 ml). A solution of oxone (2.0 g) in water
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yl ] oxy propanoate The products of step e) (0.3 g), the
product of step c¢) (230 ng), sodium carbonate (170
worggos/oPdfdppf ) 2 (50 ng), dioxan (10 m) andPeEGBaW6I003255

(1 M) were heated at 90 C for 24 h, then concentrated
in vacuo. The residue was purified by flash col um
chromat ography eluting with ethyl acetate:isohexane
(2:8) to give the product I10.35 g), which was used
directly without further characterisation. Q)
(2S)-2-[[4"-(methylthio)-3",5-bis(trifluoronmethyl)[I,I

and ag KbCOh €0 Kepp R phikxe/dt-qor pid eicce atied afidstipedoipudapy. The

i e LS S A 08 T s

Uy thY G40 [R5 phiR] Wamethd tlhad) W difle the sub-
evapog%ig(g%g%%{eftﬁééagg msh%rgﬂ-ﬁvaggsh wat er, drieed (l\/gS)O4)g1t her?Su

title compoent BaPew)i n vacuo. The residue was then dissol ved

' gl BERORE 116 B RAeBE 7 sdurazln 2t PHRS T8 am o,
4.67 (pg; gﬁﬁm B E)']?rsz%ﬁ,n«?, 5.0.4@99 swas added and the

_ on stirred for ays. The solution was washed
wi th dichl oromethane (x 3). The conbined extracts were

o S it e RGO £ ok 2B g e
ditekllk QBRI haREW A $tepHedBRREN o Qb VEX dnfele Ristepe) using the

conpound as a white solid ( 100 ng). Ms: APCI (-ve):
produgta giep b)) 1H NVR DVSO-DO. d 8.49 (IH, s), 8.31 (IH,

) , 1 + -7.76 (2H5m), 7.23 (IH d), 5.13
MS: %W% Agh NGl (@I(—)I%d) . Exglrrpl 0 1B S0 chibre i
'H NBIRDMSOIdeny 18.23 (1HDkpBOTYILLEL d),)8.00Q¥, 3%et8T (1AGidd),a).52 (1H, d),
1, 1-Di net hyl et hyl (4-chl oro-2-iodophenoxy)acetate A
7.45 (it dd), -5 (1EL ehiSeBdI . ibdddHéHot), { 4645HY):
1, 1-di mret hyl et hyl bronpacetate (3.05

Example 5
(25)-2-]4-chloro-2-[2,5-difluoro-4-(4-morpholinylsulfonyl)phenoxylphenoxy]-propanoic

acid

a) 4-[(4-bromo-2,5-difluorophenyl)sulfonyl]-morpholine

Morpholine (0.16 ml) was added to a stirred solution of 4-bromo-2,5-difluoro-
benzenesulfonyl chloride(0.18 g) in dichloromethane (6 ml) under nitrogen. The reaction
mixture was stirred overnight and then quenched with water. The organic phase was dried
(MgSOy4) and concentrated in vacuo to give the sub-title compound as a white solid (200 mg).

'H NMR CDCls: § 7.62 (1H, dd), 7.52 (1H, dd), 3.77-3.7 (4H, m) and 3.23-3.2 (4H, m).

b) Benzyl 2-bromo-4-chlorophenyl ether

Benzyl bromide (13.1 ml) was added to a stirred mixture of 2-bromo-4-chlorophenol
(20.7 g) and potassium carbonate (27.6 g) in DMF (200 ml). After 72 h, the mixture was
partitioned between diethylether and water, the organic layer washed with water , dried and
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m ) and potassium carbonate (2.58 g) in acetonitrile
(20 M) was heated under reflux for 2 h. Water was
w@dwem2and t he m xture was extracted wi th et hePCT/GBR@®8/003255
tinmes). The organic extracts were dried (MgSOH),
evaporated and purified by chromat ography (silica,
petrol - ether as eluent) to give the sub-title
compound (6.88 g). IHNWVRIEA3: d 7.77 (IH d), 7.45
(IH, dd), 6.61 (IH d), 4.55 (2H, s), 1.48 (9H, s). b)
4- Br ono- 2- chl oro-1 - (nethyl thi o) benzene A m xture of
the solielt cxmpe@teﬂundpmeﬁucrddlmsemen yiti:1s eeSécaleOMasg:)uné'wd by shrogpatography

B X 1§ L, Ol u N e ol T L e
'H NieRi¢cBel e 7V55t('ﬂHe§)hef4d 7 1B €6 Lh BSR4 (i ed)o VSQIaITKQH 5)
extract's were washed with water (tw ce drie
(MgS™M), and evaporated to give the sub-title corrpound

©) [2_é§@%y%%h'séas\lo¥§§%]ggwlg?m (IH d), 7.34 (IH, dd),
[ & thwrpofbu&mmwn h%m I6NIRA ﬁB}ydn}:; (mrrﬁn iwasadial cﬁupwise to a stirred

[ithium (15 m i n hexanes added over

solutlp@ ofithe preduich rowf stwmﬁa (3t euacﬂtlethyle%e&?@e ) af-¢/ 0. gﬁ*ﬁgnldh a

ﬁlrther rl% rnlrﬁre aﬁ?ﬁl‘ﬁ%ﬁ \ﬁ% agdﬁﬁ, %eﬁ %ﬁﬂgfé 1{, ?lgedl%nh ﬁ'\fkrébsozgcg gle(gﬂl‘f‘) added
and tHehﬁudﬂilrEMﬂf@e&VaﬁR\I\‘/ahm o126, C Mriflydeadhl@ndd sdd (HOOhn) was added,
ether (three times). The oﬁrigm{n C extracts wer

stirroq Kpgdben o QBRI UEr ARRAER R EUTatECHNBICOU S9gHyD hydroxide
solutléﬁ.'bl_l“%nl‘,;ﬁfsnpﬁ EQkas ?c%ﬁ&f whi Z?J/Ilfl\/lgﬁf&chfo?lcgbl\ﬂesohﬂﬁn ex&aleﬁed with

rrpou na (-ve)
dlethylletfh% which wias [Dried tahy/ b‘elpbgalted under reduced pressure. The residue was

iy iebetes Aty o 1S et tisbserrarnb o ) | (308

1HN10@2 3teh7‘3822°{)1 l&?ﬁ% 754 )&% d) SS)dMQH 5);5.12 (2H, s)

car ona and Pd( i n di’oxan
(5 M) and nethanol (3 m) mas heated at 100 0OC for 24

B R TN P RS R I
KZGRubliRleBRPoLAEWH prbpir8d Bbntie pRIdus) o ¥Bp) (5 g), pinacol (2.7 g)

in anhydrous diethyl ether (200 ml). The reagents were stirred under nitrogzn overnight. A

further 1.2 g of pinacol and molecular seives were added and stirred overnight. The reacion

mixture was washed with water, dried (MgSO;) and concentrated in vacuo to give the sub-

title compound (5.6 g).

1H NMR DMS0-d6: §7.27-7.64 (m, 7H), 6.85 (d, 1H), 5.09 (s, 2H), 1.36 (s, 12H)

e) 4-Chloro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol

The product from step d) was dissolved in ethanol (100 ml) and treated with palladium
on activated carbon (5%), the suspension was stirred for 30 min under hydrogen (1 bar). The
mixture was then filtered, and the filtrate was concentrated in vacuo to give the subtitle
compound (4.2 g).
11 NMR DMSO-d6: §7.76-7.79 (s, 1H), 6.79-7.62 (m, 3H), 1.36 (s, 12H)
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added and stirred for 2 days. The m xture was
extracted with ether (three tinmes) and the organic
we@ziocazt7so were dried (MgSO4), evaporated and peeT/GBe@s/003255
by chromat ography (silica, petrol - ether as eluent)
to give the sub-title conpound (73 ng). 1HNMR CDCl 3: d
8.18 (IH d), 7.80 (IH d), 7.70 (IH, dd), 7.34-7.31
(2H, m, 6.79 (IH d), 4.58 (2H, s), 3.30 (3H, s),
1.47 (9H, s). Further elution with ether gave
1, 1- di et hyl et hyl
f)1 1-[]Ilﬁnetlfyldhyhl-@«t-@hdbmem,h,ﬂ%tchfamdthfll-], $,2-dioxaborolan-2-
bi phe xy] acetate (35 ng) 1HNVR CDC 3: d
yDphenaxy]- @'&pray “‘;ﬂtgz (IH, d), 7.66 (IH, dd), 7.35-7.28
( a‘hle sﬁ@trtle@oﬂl%oﬁlgld'lwaﬂﬁ:repﬁeé By (i nethdd o?Eﬁsﬁn}ﬂE B, stp)a) using the

produpi[ﬂomstegedhn@)t@@t-hllt}’]((ﬂ?ét(m/lag@teﬁ onyl)[I,1"-biphenyl]-2-y
| ] oxy]acetic acid A solution of the product fromstep
d (73 mg) in TFA (3 m) was stirred for 2 h. The

g) 2-(3BorBié-4VéhioropHENEG) émS’)mebpﬁnoiW&Eﬁ was added and t he
m xture was extracted with_dichlorgnethane (thre

t The sybtitineorapqyadi wasekicpaied 8y Wae aeifiadedf Exapana Sicp a) using the
produ%‘y ﬁgrﬁ ?eé)e(?) 1 ?gld)i 5% Rl Vﬁﬂd%ﬁ%ﬁﬁ%\?%ﬁa&ﬁe(ﬂfo\‘@aﬁhﬁ sf'\%thl) £

te so 140-
ESI (+ve) 393 [I\/HrNH4f 100%1 NVR DMSO-d6: d 8.06 (IH,

d 8.02 (LH.  d 1 (H d /.46
) (Zx)%ﬁhm sl&yré-% -134- %liﬂnortu domigp e%wls 9H@P?fn?%ﬂfhenoxyl-
propzﬁ)m@%ﬂﬁp' e 3[[3"',5- Di chl or o- 4 -(methylsulfinyl) [1,1
enyl ]-2-yl] oxy] acetic acid A solution of the

mihe ppnluat ofptepdg)(0. 1fg)oﬂnf Brasupl of stepsr)dB.18)8).(teBakagy) i n
st 24 h |
paua(}l%&i]ﬁ Yl?%h?ﬁaﬁﬁ's (bi; R H%?ot[‘l{?ro gat\%sMgsgﬂe%or \épeé) 2 Pgol (4 mi) and

toluetd SHﬁ]Z vepdReadded dtfdoed: foy 18 hr Tratagtiaphyxt(sd wistdoled to room
MeOH AcOH as eluent) to give the title_ compound

tempgratpreyghensoneenipsraddn yaguopnd firthar gprified by reversg phagefELC to give
the tlt}ooo{%pound (0.1 g).

'H NMR DMSO-d6: & 8.17-8.15 (1H, m), 7.63 (1H, 1), 7.4 (2H, ), 7.0 (1H, 5), 4.56 (1H, d),
3.6 (4H, m), 3.11 (4H, s) and 1.3 (3H, d).

Example 6
[13'-Fluoro-4'-[(1-methylethyl)sulfonyl]-5-(trifluoromethyl)[1,1'-biphenyl]-2-

yvlloxvylacetic acid

a) 4-Bromo-2-fluorobenzenethiol

Triphenylphosphine was added portionwise to a solution of 4-bromo-2-
fluorobenzenesulfonyl chloride (8.44 g) in THF (30 ml) at 0 °C. After 15 min water was
added and the colourless solution was stirred at 20 °C for 18 h. The solvent was removed in

vacuo, the residues dissolved in DCM and extracted with 2M sodium hydroxide (twice). The
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1H NV\R DMSO-d6: d 7.86 (3H, s), 7.47 (IH, d), 7.43
(IH, dd), 7.11 (IH d), 4.80 (2H, s), 2.85 (3H, s).
wex@aptesd ( S - - ' S Dichloro ' nethyl sul f onpCT/GB2005/003255

" - bi phenyl -yl oxy propanoic acid a) 1, 1-D nethyl et hyl

(2S) - 2- (4-chl oro-2-i odophenoxy) propanoate DI AD (1. 64

m) was added to a solution of 5-chloro-2-iodophenol

1.76 g), triphenyl phosphi¥e (2.17 g) and tert butyl

(R) lactate (1.02 g) in THF (8 nl) at 0 C and stirred

at 20 OC for 18 h. The solvent was renmoved in vacuo )
aqueocanthytisavare siashed with DCMctobgbil(ﬁi. adidified (AVALTL) and exieactegdgvith

ety o thcep, Fheepiopginie bl e ARCHMES DG g B Eve e
sub-tife Sdmpda (§8o gl 65 (3H d), 1.42 (9H s). b)
methylet (28) 2-[[3",5-dichloro-4
MS: ESI((H‘@D Ao M- Hd)ng‘}% _bi phenyl ]-2- yl ] oxy] propanoat e
A m xture of the product of step a) (412 ng) and the
product of Exanple 2 step c) (246 ng), palladium

b) 4-BximhL fluo2e-[(Tomethyeahyl)thas|bbnnephosphi ne (49 rrg) and
sodi um carbonate (220 ng) in di oxane (5

et mariwle of Shanrpdugs onegered) (at771gjos«zprp@yhoﬂzger{,1 i rnBr@nd K,CO3

2.0 g scepone 3 GbHa TR SRE poVaRgy s fideh BRIBERRY ik Srgsgrtracted
with eftﬁé} HMREPHES, T‘Eex&‘gﬁlﬁc hirscds whd Bikd W8 Ogp e e@dﬂ)@rated and to give

tirred tor daysS. The mixture was extracted with
theswttﬁtkrw@nﬂweé(&Rhg)s) and the organic extracts were

'H N]lf]ﬁﬁ @ﬁ&&% ?%4%92?@% Ieg%?‘ﬁe@ﬁgpgﬂ%&glﬁ@gg d%’l uent) to

give the sub title conpound (319 ng). s 1H NVMR CDC 3:
d 8.17 (IH, d), 7.86 (IH, d), 7713IH dd), 7.32-7.27
c) [3-Fﬁt¢r0+ﬂ}-[(lﬁn&Byl@thﬂl)thﬁP]phﬂenW]b()NHlC goid 3.31 (3H, s),

L5l il oo o S s

product of step b).
MS: ESI (-ve): 213 [M-H] 100%

d) Methyl [2-bromo-4-(trifluoromethyl)phenoxy]acetate

The sub-title compound was prepared by the method of Example 2 step a) using
methyl bromoacetate and 2-bromo-4-(trifluoromethyl)phenol.
'"H NMR CDCls: § 7.82 (1H, d), 7.48 (1H, dd), 6.81 (1H, d), 3.77 (3H, s).

) Methyl [[3'-fluoro-4'-[(1-methylethyD)sulfonyl]-5-(trifluoromethyl)[1,1'-biphenyl]-2-
yl]oxy]acetate

The sub-title compound was prepared by the method of Example 2 step d) using the
products of step c) and step d).
MS: ESI (+ve): 452 [M+NH,4]" 100%

f) [[3'-Fluoro-4'-[(1-methylethyl)sulfonyl]-5-(trifluoromethyl)[1,1'-biphenyl]-2-
yl]oxy]acetic acid
A solution of the product from step €) (140 mg) in NaOH (0.35 ml, 1 M), THF (2 ml)

and MeOH (1 ml) was stirred for 2 h. The solvent was removed in vacuo and the residue was
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The title conpound was prepared by the nethod of

Exanple 2 step e) using the o product of step b). M
WESloo 2789 : 407 [ MENH4] + 100% 1H NVR DMSO- d6: PBICT/B8B2®5/003255

(IH s), 807 (IH d), 8.06 (IHs), 7.87 (IH, dd),

7.52 (IH, d), 7.45 (IH dd), 7.06 (IH d), 5.03 (IH,

gq), 3.41 (3H, s), 1.46 (3H,_d). s Exanple 5

(2S)-2-F4-chl oro-2-f2, 5- di33 uor o- 4- (4-nmor phol i nyl sulfo

nyl)phenoxylphenoxyl propanoi c acid a)

4-[ (4-brono-2, 5-di fl uorophenyl ) sul fonyl ] - nor phol
vashabrholenscidTeddo HCRa0 uated wth DIV BA0k PepHEgRe extracts

were%i qA (#f%%1 org Egﬁg ¢ ‘ fallfsed gi %{arrl%—g?yM‘%ﬁgf%Jfﬁe title
compélﬁﬁil‘(tl()@!ihg)”l MerlG.‘OAA/a’sJ stirred over ni ght and then

uenche water . The organic phase was dried (MySO
MS: %I(éﬁ@ é%ﬂ%ﬁi‘lﬁal d89%n vacuo to gi ve the sub-title

g N@%@ﬁﬁ?ﬁldé‘ Osd ’ﬁ;(%&%?'#gb 33?94139&))7 d}'%ﬁi@)%% (1ﬁ d), 4.92

(2H, 83, 2534 8112, I{eﬁtdi) mR5 (8H))). Benzyl 2-br ono- 4- chl or ophenyl
et her Benzyl bromide (13.1 nl) was added to a stirred
m xture of 2-brono-4-chlorophenol (20.7 g) and

FExanh La)ssn um car bonate (27.6 g) in DMF (200 m ). After 72

. the m xture was partltl oned betvveen d| et hyI et her

resi due was purified

Et OAc/ i sohexane as el
compound (18.1 g). 1H N :
7.46-7.18 (6H, m ; 6.8 ) 5.14 (2H s) c)
[ 2- (Benzyl oxy)-5-chloro yI ] boronic acid A solution
of butyl lithium (1.6 Min hexane) (50 m) was added
dropwi se to a stirred

a) Methyl (4-chloro-2-iodophenoxy)acetate

Qg;aphy (silica,
¥'ve the sub-title

d 7.55 (I1H, s) ;

A mixture of 5-chloro-2-iodophenol (4.95 g), methyl bromoacetate (1.85 ml) and
potassium carbonate (2.79 g) in acetonitrile (20 ml) was heated under reflux for 2 h. Aq HCI
was added and the mixture was extracted with ether (three times). The organic extracts were
dried (MgSO,), evaporated and purified by chromatography (silica, petrol — ether as eluent) to
give the sub-title compound (5.75 g).

'"H NMR CDCls: § 7.77 (1H, d), 7.25 (1H, dd), 6.64 (1H, d), 4.68 (2H, s), 3.81 (3H, s).
b) Methyl [[5-chloro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-yl] oxy]-
acetate

The sub-title compound was prepared by the method of Example 2 step d) using the
products from step a) and Example 1 step b).

'H NMR DMSO-dé6: § 11.69 (1H, s), 8.30-8.27 (2H, m), 8.15 (1H, d), 7.58 (1H, d), 7.50 (1H,
dd), 7.19 (1H, d), 4.82 (3H, s).

¢) [[S-Chloro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-ylJoxy]-acetic
acid

The sub-title compound was prepared by the method of Example 6 step f) using the product
from step b).
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solution of the product fromstep a) (23 g) in

diethylether (300 m) at -70 C. After 1 h a further 18
woreooef2oe2 yl |ithi um was added, left for 0.75 PCT/GB2IW5/003255

trimethyl borate (10 m) added and the m xture warnmed

to RT and left for 16 h. 2 M Hydrochloric acid (100

m) was added, stirred for_lh then the organic layer

separated and extracted wih aqueous sodi um hydroxi de

solution. The basic |layer was acidified with 2 M

hydrochloric acid solution, extracted with
MS: EB@t(hyd:)eﬂWeEM@\NH@h 108% dried and evaporated under

' BRGSO hffgféﬁﬁaﬁéﬁb%@ﬁs S BT ST 0 O

13 H, , 7.44-7.34 (6H,
748 (gjﬂpﬁiéég)glgjé(ﬁl{%;g@@ 83(332@{(5;) 5 12 (2H, s) d)(
2-[5-Chloro-2-(p henyl nmet hoxy) phenyl] 4,4,5,5-tetr

anethyl -1 , 3 2-di oxabor al ane The sub-title conpound
w' gprepared fromthe product of step b) (5 g),
[[5-FRioF&40{méyEulfpni- 35(hifTiiopomethy® hy1-biphbeyi]- 220 xn]-acetic acid
The reagents were stirred under nitrogsn overnight. A
further 1.2 g of pinacal cand cul ar seives were
added and stirred overnight. [heéfreacion m xture was
washed with water, driedq and concentrated in
vacuo to give the sub ti ound (5.6 g).
1HNVRDMBODO d 7. 27-7.6 7H), 6.85 (d, IH), 5.09
(s, 2H), 1.36 (s, 12H) e)
4- Chl oro-2-(4, 4,5, 5- tetramethyl-l 3, 2-di oxaborol an- 2-y
a) EthyIP9emolhfiubf sishitabxy)acitatet ep d) was di ssol Ved in
et hanol (100 m) and treated wth pall adi um o
adihiewab-titie sampewnd wag prepdied By s éﬁ%tﬁ of Eanaple ?ﬁt@a 3) y§ing 2-

). The m xture was then
brom?QI:M %@{bﬂgfﬂeﬂ%ﬁ%ﬁéa&e@%ﬂs concentrated in vacuo
MS.ES)I(QW)‘SZV’VI{EM&H}TNO% conpound (4.2 g). 1HNVRDVBOQJO d
776 .79 (s, IH), 6.79-7.62 (m 3H), 1.36 (s, 12H)f)
| -D| met hyl et hyl

b) Etﬁyi @? @}]296-9.' ﬁét?lgfs)uﬁoﬁyl 8L ﬁ‘ﬁh?&ﬁne{hyﬁ[ﬁdb@h@bﬁ[&l}g]%xy]-

enox propanoate The subtitle conpoun
acetat@s prepared by the nethod of Exanple 2 step a) using

t hﬁle sub-title compound was prepared by the method of Example 2 step d) (but in

dioxane-ethanol) using the products from step a) and Example 1 step b).
"H NMR CDCls: § 8.35 (1H, d), 8.17 (1H, d), 8.01 (1H, dd), 7.14-7.06 (2H, m), 6.90-6.64
(1H, d), 4.63 (2H, 5),4.25 (2H, q), 3.23 (2H, s), 1.28 (3H, 1).

¢) [[5-Fluoro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-yl] oxy]acetic acid
The title compound was prepared by the method of Example 6 step f) using the

product from step b).

MS: EPCI (+ve): 407 [M+NH,]" 100%

'H NMR DMSO0-dé6: & 8.35 (1H, d), 8.27 (1H, d), 8.17 (1H, dd), 7.40 (1H,dd), 7.28 (1H, d),

7.16 (1H, dd), 4.79 (2H, s), 3.32 (3H, s).
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product fromstep e) and tert-butyl (R)-(+) lactate.

g) 2-(2-Borono-4-chl orophenoxy)-(2S)-propanoi c acid
wab@esise t | e conpound was prepared by the nmetPOUG82005/003255

Exanple 4 step a) using the product fromstep (f).

Yield 2.59. The crude material was carried forward to

step h). h)

(2S)-2-[4-chloro-2-]2, 5- di $1 uor o- 4- (4- nor phol i nyl sul fo

nyl ) phenoxy] phenoxy] - propanoi c acid The product of

steE g) (0.1 g), the product of step a) (0.15 g),
Exa aki s pal | adi untri phenyl phosphi ne (0), sodium

(14 RIS K50 it BFom el o SiBRARN-4 4118912808 acia
gerne (o 1) were neatead at 90 uC To0r I .
reaction m xture was 6 edF & roomtenperature, then
concentrated in vacuo %}I fuftRe? purified by reverse
phase HPLC to give the T4 ?rpound (0.1 g). HNWR
DVSO-d6: d 8.17-8.15 (I H\-7.63 (IH t), 7.4 (2H,
s), 7.0 (IH s), 4.56 ( d, 3.6 (4H m, 3.11 (4H,
s) and 1.3 (3H, d). Exanple 6
f[3 -Fluoro-4"-r(l-nmethvpethyl)sttlfonyll-5-(trifluoro
met hvl ) [ | J' - bi phenvi|-2-Fylioxyl acetic acid a)
g Br opn- - 0 ' lRhenyl phosphi ne was
o) A A e b oo 2-
f IThersolp¢itiz eompotrddwyd prepdred bylthe(Betuad gff Examplel? stepd) mbing

sodinguy Buliialele 20 TbioBir 1o e FESEE I B M g 1 The
'H NS ¥R, 88574 @%E\d?,dzigkl\lﬁﬁﬁawstzg@m aﬁ b ndiypIFIvEH, ).
I n DCM and extrac sodi um .

ed Wth 2 ydroxi de” (twi ce)
Theaqueous | ayers were washed with DCM comnbi ned,

cidified (4M HA tracted. with ethyl t at
b) 1-{iihyiebiof 3 GriusramebriwtEni it Riodsid G o (voSon,
a)nﬂle%ﬁﬁ-@i‘% {bRH LA Why Brepdied By brelrhéth6d 6 PPRAKME 2(sBep®Y using the
produ%t from step a)
MS: ESI (-ve): 213 [M-H] 100%

¢) Methyl [2-bromo-4-(trifluoromethyl)phenoxy]acetate

The sub-title compound was prepared by the method of Example 2 step a) using
methyl bromoacetate and 2-bromo-4-(trifluoromethyl)phenol.
"H NMR CDCls: § 7.82 (1H, d), 7.48 (1H, dd), 6.81 (1H, d), 3.77 (3H, s).

d) Methyl [[4'-(ethylsulfonyl)-3',5-bis(trifluoromethyl)[1,1'-biphenyl]-2-yl]oxy]acetate
The sub-title compound was prepared by the method of Example 2 step d) using the

products from steps b) and c).
MS: APCI (-ve): 469 [M-H] 100%

e) [[4'-(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[1,1'-biphenyl]-2-ylJoxy]acetic acid
The title compound was prepared by the method of Example 5 step f) using the

product from step d). M.p. 174-5 °C.

MS: ESI (-ve): 455 [M-H] 100%
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M5: ESI (-ve): 206 [MH 94% D)
4- Brono- 2-fl uoro-[ (I -nmet hyl et hyl)thi o] benzene A
woreoosesof the product fromstep a) (2.77 g),PCT/GB2005/003255
zsopropyliodide (1.7 m) and K2CO3 (2.0 g) in acetone
(10 mM) was stirred for 3 h. Water was added and the
m xture was extracted with ether (three tines). The
organi c extracts were dri e (MySO4) and, evaporat ed
and to give the sub-title compound (3.22 g). 1HNI\/R
CDCA 3: d 7.44-7.21 SSH m, 3.41 EIH heptet),
"H NYBHYMSD-d@)5 §.38 AHiah08.24 [{H.-died. hy (161, 1id),) % §- 6]80;6%16411}1) 1733 (1H,

The Ie conmpound was prepared by
d)=4'§)1h@?ﬂél’ﬁglg @H’%{é?ﬂl@% )step c) using the product of
step b). Ms: ESI (-ve): 213 [MH 100%d) Met hyl
[ 2- brono-4-(trifluoronethyl)phenoxy] acetate The

_ﬁmﬂlulﬂ e corrpound was prepared by the nmet hod of
, ] P \ , =2= ropanoic
ac1d(IH d) 7.48 (1 H, dd) 6 81 (IH d) 3. 77 (3H, s). e)

Met hyl [[ "-fl uor 0 "~ -met

hyl ethy sulfonyll-St r
F-O s Ylloxy] acetate The

i fl uor onethy I ?E%
sub-title conpound was_lpr ep
Exanpl e 2 step d) usi ?

step d). Ms: ESI (+ve): ~‘~s NH4] + 100% f)
[[3' -Fluoro-4"-[(I-met thyI )sul fonyl]-5-(trifluorom
ethyl)[I,l"-biphenyl]-2-|yl]oxy] acetic acid A
sol ution of the productFiifom step e) (140 ng) in NaCH
(0.35mM, 1 M, THF (2 m)

a) 1,1-Dimethylethyl (25)- 2-[[4'-(ethylsulfonyl)-3',5-bis(trifluoromethyl)[1,1'-biphenyl]-

oducts of step c¢) and

2-ylJoxy]propanoate

The sub-title compound was prepared by the method of Example 2 step d) using the
products from step b) and Example 1 step b).
MS: APCI (-ve): 525 [M-H] 100%

b) (25)- 2-[[4'-(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[1,1'-biphenyl]-2-
ylloxy]propanoic acid

The sub-title compound was prepared by the method of Example 2 step ) using the
product from step a). M.p. 124-6 °C.
MS: ESI (-ve): 469 [M-H] 100%
'"H NMR DMSO-d6: & 8.47 (1H, d), 8.26-8.19 (2H, m), 8.18 (1H, dd), 7.82 (1H, dd), 7.25
(1H, d), 5.20 (1H, q), 3.41 (2H, q),1.48 (3H, d), 1.21 (3H, 1).
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and MeOH (1 m) was stirred for 2 h. The sol vent was
renmoved in vacuo and the residue waswashed with ether,
wa@ediodioei7ed (2M HC ) and extracted with DCM (t hp@T/6B2005/003255

The organic extracts were dried (MJSQ4), evaporated

and crystallised fromzshexane - DCMto give the title

conpound (105 ng). Mp. 170-1 C. Ms: ESI (+ve): 438

[ MEFNH4] + 100% 1H NWR DVMSO-W6: d 13.22 (IH s),

7.90-7.78 (4H, m, 7.74 (IH dd), 7.30 (IH, d), 4.92

(2H, s), 3.54 (IH, heptet), 1.25 (6H, d). Exanple 7
Exampl&s11Ch| or 0- 4' - (net hyl sttl fonyl V3' - (trifluoronethyl)fl,

5-Chl rg' ~(4- oI ll'n?li A R (ﬂ%l t VRLBY¥ihenyll-2-vljoxy]acetic

acid 5-chl oro-2-iodophenol (4.95 g), nethyl bronpacetate
(1.85 m) and potassium carhonate (2.79 g) in
acetonitrile (20 nl) hé:Fe(glounder reflux for 2 h.
Ag HO was added and the m xkuf$ was extracted with
ether (three tines). Thqg [ tracts were dried
(MgSH), evaporated an e chr omat ogr aphy
(silica, petrol -ethertag’ eluent) to give the
sub-title conpound (5.75,9). IHNWR CDCl 3: d 7.77 (IH,
d), 7.25 (IH, dd), 6.64 (IH d), 4 68 (2H, s), 3.81

a) 4-[(6Bromp-2-@yifiNeidmyéthyl)phenyl]sulfonyl]morpholine

5-chl oro-4' - (nethyl sul fonyl)-3' - (trifl thyl)[I,
| Morpholfis i b N PSS e axetkn e B e
(tﬁﬂuggaiﬁgyﬂgpﬁeﬁﬁ]ﬁﬁ%ﬁwﬁ%rmé (e gahseMqh oy 3@ add siredd at 20 °C

the products fromstep a) and Exanple 1 step
for 160h).. Witler WeRadivBend ehe ixture s ekpcterd witly DEM gllzerorgampe extracts

were g}l?_ﬁl ﬁ\ég%?o%! %ﬁp?}%’fgd?agl? _%u&i}‘lle_'d b}gi ):hro?ria?o%re(plhv’ (Siﬂgzl, ‘pe:1.7r011—9 ether as
eluenf)l[téggéhﬁé ardind seigiuha gl foany! ) - 3' - (trifluoronethyl ) [ I,
- I p

enyl ]-2-ylJoxy]-acetic acid
'"H NMR CDCls: § 8.04 (1H, d), 7.97 (1H, d), 7.85 (1H, dd), 3.73 (4H, t), 3.23 (4H, ).

b) 4-[[5'-Chloro-2'-(phenylmethoxy)-3-(trifluoromethyl)[1,1'-biphenyl]-4-yl]sulfonyl-
morpholine

A mixture of the product of step a) (450 mg) and [5-chloro-2-
(phenylmethoxy)phenyl]boronic acid (351 mg), sodium carbonate (277 mg) and Pd(dppf)Cl,
(93 mg) in dioxan (3 ml) and methanol (0.5 ml) was heated at 85 °C for 16 h. Water was
added and the mixture was extracted with ether (three times), the organic extracts were dried
(MgSO,), evaporated and purified by chromatography (silica, petrol — ether as eluent) to give
the sub-title compound (538 mg).
M.p. 118-9 °C.
'"H NMR CDCls: & 8.13-8.04 (2H, m), 7.83 (1H, dd), 7.37-7.26 (7H, m), 7.04 (1H, d), 5.09
(2H, s), 3.74 (4H, t), 3.25 (4H, t).

¢) 4-[[5'-Chloro-2'-hydroxy-3-(trifluoromethyl)[1,1'-biphenyl]-4-yl]sulfonyl|morpholine
Boron tribromide (2.5 ml, 1.0 M in DCM) was added to a solution of the product from
step b) (1.16 g) in DCM (15 ml) at 0 °C. The solution was stirred for 15 min then quenched

with water. The mixture was extracted with DCM (three times), the organic extracts were
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The sub-title conmpound was prepared by the nethod of
Exanple 6 step f) using the product fromstep b). Ms:
WERGh/0ttrye) : 407 [ MENHAT 100% 1H NVRDVSO- d6:  drdT/G82005/003255
(IH, s), 833 (IH d), 826 (IH d), 815 (IH dd),
7.57 (IH d), 7.48 (IH dd), 7.17 (IH d), 4.82 (2H,
s), 3.33 (3H, s). 5 Exanple 8
\\ 5- Fl uor o- 4' (rrethylsulfcﬂﬂ/l) 3
-(trifluoronethyD{ 1.,1 '-biphenyll-2-ylloxyl-acetic
acid a) Ethyl (2- brorm 4-f 1 uor ophenoxy) acetate The
dried QMBSO é\&tpomtqdmndd)uwﬁsd py ekmn"@@bgngp siligatpstygl -opther as eluent) to

2 ste u5|n o brono-4-fl uorophenol and
glVG@Wr“@‘EﬂM@?Z% ': ESI (+ve): 277 [ MtH] + 100% b)
MS: E%tlgcwe 420 [M-H]' 100%

uoro 4' - (met hyl sul fonyl )-3"-(trifluoronethyl)[l,
" - bi phenyl] 2-yl]oxy] ~ acetate s The sub-title

o G R T lnia e ssan
yl]oxﬂhﬁaa?g agdlsx?lrrﬂl ed)l st eg b) 1HNI\/R CDCI 3 d 8. 32

fr)Th’e sulntitlg cmp@p}q wqf)pregpr%ébxg t%x;q me(gl}gdzpfy 5‘56 glhggg the
pmdu%fgmﬁl%}egsb %éd fgtﬁgl %B%g%c% aganyl )-3' -(trifluoromethyl)[l,

MS: ESI- (bv@héﬁ&[l‘]/[-kHﬂ/lqowy] acetic acid The title conpound
was prepared by the nethod of Exanple 6 step f) using
the product fromstep b). Ms: EPCI (+ve): 407 [ MENH4] +

1 LN ; eth r Bipkbhyl]-17
O S ot i
ylloxylla¢etiq & s), 3.32 (3H, s).Exanple 9

L{ﬁﬁgﬁlﬁ&@%{(}ﬁ%{?gﬁ% C\g% %re%asre&) 1355 {Herlhédlbj(? 59@?&1@1& )5 {eplﬁ ﬁgﬁg the
product from step d). M.p. 208-9 °C.
MS: ESI (-ve): 478 [M-H] 100%
'H NMR DMSO-d6: 8 8.31 (1H, d), 8.11 (2H, d), 7.56 (1H, d), 7.41 (1H, dd), 7.16 (1H, d),
4.80 (2H, s), 3.66 (4H, t), 3.19 (4H, t).

Example 12
(2.5)-2-[[5-Chloro-4'-(4-morpholinylsulfonyl)-3'-( trifluoromethyl)[1.1'-biphenyl]-2-

vlloxv]propanoic acid

o .0 FEF
Q0
LD
oy

Cl
a) 1,1-Dimethylethyl (25)-2-[[5-chloro-4'-(4-morpholinylsulfonyl)-3'-
(trifluoromethyl)[1,1'-biphenyl]-2-yl]oxy]propanoate

The sub-title compound was prepared by the method of Example 4 step a) using the

product from Example 11 step c).
' NMR CDCls: § 8.27 (1H, d), 8.14 (1H, d), 7.93 (1H, dd), 7.35 (1H, d), 7.30 (1H, dd), 6.80
(1H, d), 4.70 (1H, q), 3.76 (4H, t), 3.28 (4H, t), 1.52 3H, d), 1.42 (9H, s).
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a) 4-Brono-|-(ethylthio)-2-(trifluoronethyl)benzene

The sub-title conpound was prepared by the nethod of
wEx@mptes® step b) using sodi um et hyl t hi ol at e BETGB2005/003255

4-brono-|-fluoro-2-(trifluoronethyl)benzene. 1 NWR

cbAd3: d 7.76 (IH d), 7.58 (IH, dd), 7.32 (IH, d),

2.96 (2H5 ), 1.31 (3H, t). b)

I-(Ethylthl 0) - 2- (trlfluoroddethyl))phenyl]boronlc acid

The sub-title conmpound was prepared by the nethod of

Exanple 2 step c) using the product fromstep a) M

ESI (-ve): 213 [MH 100%c) Methyl

o R SRS B AT s

yl]ox)gisp(;pynm&acsaep a) using rret hyl brormacet ate and

brono (trifluoronethy phenol HI}I CDE:I

( The glhjyltle qomgoqnlevascRﬁpar E:p}qthoéi) %ampe( ﬁep g} us1ng the
pmd“?*%@i&ﬁ(t’% 1R A48 =3, 5-bis(trifluoromet hyl)[1,

MS: ESIQL@DI@WI[L%HEWO})E&W] a(r:]et ate The sub-title corrpound

. repare t t [
N s L
7.08 % Ftlﬁg (Sét hty{?leé ony 4§I 13) 3%0&}1—;(‘5 rll Z%SI Gor o?ret hyl ) [ I,

- bi phenyl]-2-yl]oxy]acetic acid The title corrpound
was prepared by the nethod of Exanple 5 step f) using

L3 oduct fromstep d). Mp. 174-5 C. Ms: ES| ( ve):
B Ty d- rlfﬂm%m%%th( i i 3

acetic?aad (2H s): 3.41 (2H ), 1.21 (3H t). Exanple 10
2 -
2-rr4' -fEthyl sul fonyl
phenyl 1- 2-yl | oxyl propa

Exa

a) 4-Bromo-2-(trifluoromethyl)- benzoic acid

A mixture of 1-bromo-4-fluoro-3-(trifluoromethyl)benzene (5.02 g) and potassium
cyanide (1.38 g) in DMSO (20 ml) was heated at 80 °C for 14 h. Water was added and the
mixture was extracted ether, the organic extracts were dried (MgSO,) and evaporated to give
a brown oil. This was dissolved in DMSO (10 ml) and 4 M NaOH (10 ml) and heated at 100
°C for 16 h. 2 M Hcl (20 ml) was added and the mixture was extracted with DCM (three
times), the organic extracts were dried (MgSO4), evaporated and purified by chromatography
(silica, CH,Cl,-MeOH-AcOH as eluent) to give the sub-title compound (1.99 g).
MS: ESI (-ve): 268 [M-H] 100%.

b) 1-[4-Bromo-2-(trifluoromethyl)benzoyl pyrrolidine

EDCI (1.70 g) was added to a solution of the product from step a) (1.97 g), pyrrolidine
(1.2 ml) and DMAP (1.43 g) in DCM (10 ml) and THF (2 ml) and the resultant solution was
stirred for 16 h. Aq HC1 was added and the mixture was extracted with DCM (three times),
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30

acid a) 1,1-D nethylethyl (2S)-
2-[[4"-(ethylsulfonyl)-3",5-bis(trifluoronmethyl)[Il,I"-
whe@heenEg - 2-yl ] oxy] propanoate | Q The sub-ti t PEI/GB2005/003255

conmpound was prepared by the nethod of Exanple 2 step

d) using the products fromstep b) and Exanple 1 step

b). Ms: APCI (-ve): 525 [MH 100% b) (2S)-

2-[[4' - (Ethyl sul fonyl)-3",4bis(trifluoronethyl)[I,I

"-bi phenyl]-2- i5 yl]oxy]propanoic acid The sub-title

conpound was prepared by the nmethod of Exanple 2 step
the orgdnici sxtregtstwere driod (MeSOrb avapoegsedand mvrified by shpnmatogpephy (silica,

ESI, (-ve): 469 [ MH 100% LHNVR . d 8.47 (IH,

petroly iy o3 gl 5 iy sub 16 SRR Re). £,° 1Y, Lo

'H NMR@D@%; § 87 (1, dp 728 ((HH), )74 (3H4dd)( 205 (0B, ), 384 (3, 1), 3.11
d), 1.21 (3H, t). 25Exanple 11

(2H, 1), A58 hex)4 188 42K pke3ol i nyl sul fonyl V3' - (trifl uorometh
v [IJ t-biphenyll-2-ylloxylacetic acid a)
4-[[4-Brono-2-(trifluoronethyl)phenyl]sul fonyl] norphol
¢) 1-[[SCHYBF PEropheRylidetiloxih))3- riBluaeaethy D[ 151 'Ssipbiériyd)4-g1] carbonyl]-
4-bromo-2- (trifluoromethyl)phenyl]sul fonyl chloride
pyrrqlidme®3 g) in DCM (7 m) at 0 OC and stirred at 20 C

f ' .
e 1 e MBS R A e v
producMISEY) b) ddpehied-(phehyhmethbxYphdmyl Jbbmoivetcol Mphi43-4 °C.
silica, (S)etrol+- efher as eluent) to give the
MS: Byi+vek a0 BiBdu®72. 10 g). 1H NMR CDCI'3: d 8.04 (IH,

d, 7.97 (IH d), 7.85 (IH, dd), 3.73 (4H, t), 3.23
(4H, t). .
d) 1-[[5'-Chloro-2'-hydroxy-3-(trifluoromethyl)[1,1'-biphenyl]-4-yl]carbonyl]pyrrolidine

The sub-title compound was prepared by the method of Example 11 step ¢) using the
product of step ¢). M.p. 220-1 °C.
MS: ESI (-ve): 368 [M-H] 100%.

e) Ethyl [[5-chloro-4'-(1-pyrrolidinylcarbonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-
yl]oxy]-acetate

The sub-title compound was prepared by the method of Example 2 step a) using the
product from steps d) and ethyl bromoacetate.
'"H NMR CDCls: § 7.92 (1H, s), 7.81 (1H, dd), 7.41 (1H, d), 7.33-7.28 (2H, m), 6.82 (1H, d),
4.61 (2H, s) 4.24 (2H, q), 3.68 (2H, t), 3.20 (2H, 1), 1.98 (2H, hex), 1.90 (2H, hex), 1.26 (3H,
t).

f) [[5-Chloro-4'-(1-pyrrolidinylcarbonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-yljoxy]-
acetic acid

The title compound was prepared by the method of Example 5 step f) using the
product from step €). M.p. 197-8 °C.
MS: ESI (-ve): 426 [M-H] 100%
'H NMR DMSO-D6: & 8.09 (1H, s), 8.01 (1H, d), 7.51 (1H, d), 7.41 (1H, d), 7.32 (1H,d d),
6.97 (1H, d), 4.42 (2H, s), 3.47 (2H, t), 3.10 (2H, t), 1.93-1.78 (4H, m).
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b)
4-1[5' -Chl oro-2' - (phenyl nmet hoxy) -3-(trifluoronethyl)[l
WQ koosiozyhenyl | - 4-yl ] sul f onyl nor phol i ne A m xt uP€T/6B2G08©03255
product of step a) (450 ng) and [5-chl oro-2-
(phenyl net hoxy) phenyl ] boronic acid (351 ng), sodium
carbonate (277 ng) and Pd(dppf)Cd 2 (93 ng) in dioxan
(3 ml) and nethanol (0.5 M3) was heated at 85 0C for
16 h. Water was added and the m xture was extracted
with ether (three times), the organic extracts were
Exam (I\/gSO4) evaporated and purifi ed by

Ilox GPea d 8.13-8 04 (2M m 783 (IH dd) '
ﬂ%‘- 7H m, 7.04 (I1H_d), 509 (2H s), 3.74

(4H, t), 3.25 (4H, tPse) F
4-[[5" -Chl oro-2'-hydr 3-(trifl yoromethyl)[1,1"-biph
enyl ]-4-yl]sul foiiyl T nBrpRol} neél Bpron tribrom de (2.5
m, 1.0 Min DCM was @ode 0 a solution of the
product fromstep b) ( in DCM (15 n) at 0 C
The solution was stirreg for 15 mn then quenched with
water. The m xture was extracted with DCM (three

a) 1,1i1Diméthylet (ZH)QB[[S{Clﬂntd-a'c(lSpyandiner:drlQW}(,trlﬂuoromethyl)-
evaporated and purified by chromat ography (silica,

L1 b‘@bﬁb&’ll-l')él%}Pﬁﬁ)a@PE@nt) to give the sub-title

Et ﬁg?ﬁﬁlﬂtlé §g’141p5{91h wzlg%reﬂgngéd l(y H& hetf?lol EMalilpld # 9% €) using the
produ[:t[ﬁemiﬁmmeﬂfm §tdp dpr phol i nyl sul fonyl )-3"-(trifl uoronet

o s bt 8 G SR ey B i1
6.77 @%{OQE%QPZ%%%@ 5(9@1))%21@@381 9 A%th )h¥'90 GH hex), 149 G

d), 1.41 & k).or 0- 4' - (4- nor phol i nyl sul fonyl )-3 (t r| fI uor omet
hyl )[I,|"-bi phenyl]-2- yl]oxy] acetic acid

b) (25)-2-[[5-Chloro-4'-(1-pyrrolidinylcarbonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-
yl]oxy] propanoic acid

The sub-title compound was prepared by the method of Example 2 step e) using the
product from step a). M.p. 164-5 °C.
MS: ESI (-ve): 440 [M-H] 100%
'H NMR DMSO-d6: & 13.26 (1H, 5), 8.44 (1H, d), 8.12 (2H, s), 7.58 (1H, d), 7.47 (1H,dd),
7.08 (1H, d), 5.07 (1H, q), 3.66 (4H, t), 3.20 (4H, t), 1.45 (3H, d).

Example 15
[[5-Chloro-4'-(ethylsulfonyl)-3'-(trifluoromethyl)[1,1'-biphenyl]-2-ylloxy]acetic acid

FGF
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The sub-title conmpound was prepared by the nethod of
Exanple 5 step f ) using the product fromstep d).
wOLEs/0208 9 0C. Ms: ESI (-ve): 478 [ MH - 100%dFGB2005/003255
NVRDMSQAO: d 8.31 (IH, d), 8.11 (2H, d), 7.56 (IH, d),
7.41 (IH dd), 7.16 (IH, d), 4.80 (2H, s), 3.66 (4H,
t), 3.19 (4H, t). Exanple 12
(2S)-2-rr5-Chl oro-4'-(4-rm4'40lioIinyIsquonyI)-S'-(trif
| uoronmetlivnri,l'-biphenyll-2- ylloxylpropanoic acid
a) |,1-D nmethyl ethyl
a) MetRy3)[[S2elflpBo-4 {eghdsulforyyl)- Fre(tyiflinotonathwliil s 15myph eny]-2-
tri f{?uor onet hyl) [1,1"-bi phenyl]~2-yl] oxy] propanoate
Ylloxyjfgetate, 1 it e conpound was prepared by the method of
Exagpitetitle sér@pord wissi pi€hakdithypthe ditliod sfHRainpdepktep dlusing the
step CIE 1 NMR CDO 3:. d 8.27 (IH,_d), 8.14 (IH d),
produgts§@n Expmplg)’ step @@n(lﬁ&ama}e%ﬁemb) (1H dd), 6.80 (IH,

MS: @gé@%éé@g%w@/;ﬁb)ﬂm t), 3.28 (4H t), 1.52

(2S)-2-[[5-Chloro-4'-(4-inorphol nyl sul fonyl)-3"-(tri pu

o SRR R PR 0 RPRGRAL A . i
Ejgg'gltlgv@a N%}eﬁﬁre%)b}“lﬁé RRHOASFIBk H}%R% §t!§/ﬁ?‘1§h@ﬁ%ﬁ%rod%tﬁrom step

(-ve): 492 [M 100% IH NVR
a). d 13.26 (IH s), 8.44 (IH, d) 8.12 (2H, s), 7.58 (IH,

d 08 IH, d), 5.07 (IH q), 3.66
MS: I?ghﬁ'vei))‘zmﬁ‘)gﬁﬂ ﬁgqi (1 45 ()3H d) . (Exarrpﬁ)e 13
'H NMRDME D! 6'8d359(51H a} Isdmmc ay, ksqrsydmsdd)‘ t7rsigf(iL L @y, orst(hH, dd),

vDri J" - bi phenyl | -1 -vnoxyl acetic acid
7.17 (14, d), 4.82 (2H, s) 3.42 (2H, q), 1.21 (3, t).

Example 16
(2.5)- 2-[[5-Chloro4'-( methvlsulfonvl)—(S'-triﬂuoromethvl)—[l.l'-biphenvl]-Z-

vlloxv]propanoic acid

Methyl (2S5)- 2-[[5-chloro4'-(methylsulfonyl)-(3'-trifluoromethyl)-[1,1'-biphenyl]-2-
ylJoxy]propanoate

The sub-title compound was prepared by the method of Example 2 step d) using the
products from Example 4 step b) and Example 1 step b). Extensive saponification occurred
during this reaction and the product was re-esterified using trimethylsilyldiazomethane in
methanol.
MS: APCI (-ve): 435 [M-H] 100%
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a) 4-Brono-2-(trifluoronethyl)- benzoic acid A m xture
of I-brono-4-fluoro-3-(trifluoronethyl)benzene (5.02
W@ ooanzli7pot assi um cyani de (1.38 g) in DMVSO ( 20Pei/Ba@s/003255
heated at 80 OC for 14 h. Water was added and the
m xture was extracted ether, the organic extracts were
dried (MgJSO4) and evaporated to give a brown oil. This
was di ssolved in DVMSO (10 48) and 4 M NaOH (10 m) and
heated at 100 C for 16 h. 2 MHcl (20 mM) was added
and the m xture was extracted with DCM (three tines),
(25)- 2AE5-Ohprod'o(meethylsulfenylle (3-triflnechbnieth I, 1 -biphenyht2e d
and purified by chromat ography (silica,
ylloxyippenapo AcOH as eluent) to give the sub-title
C e Q&lﬁffﬂé comfiind)waseepaked byl thy EethodsT Hxihiple 4 91684) Usjng the
-[4-Brono-2-(trifluoronethyl)benzoyl pyrrolidi ne EDCI
PTOdu(:ﬂfrCYrﬁS’@Pa)\.d‘dPaaa@(fQO a solution of the product from

P a) 0yrrolldlne(lzm)and DVAP (1.43
MS: %Ie( Vﬁ?lﬁé&ﬂ%ﬁg]q}))o and THF (2 m) and the resultant
'H NFIR! HiASend9es 8 a8 i(s, re, §.08 (dl,aH); 8.8 (ITH) WA sSS &l dHY, a4iti(d, 1H),
the m xture was extracted with DCM (three tines),the
7.09 (dy YAns6eas kBt Ovier Bl 8 dd(WYs0os) , evaporated and
purified by chromatography (silica, petrol - ether as
el uent) to give the sub-title conmpound (616 ng). 1H
Exa 1£DC 3: d 8.27 (IH d), 7.93 (IH d), 7.74 (IH,

2.5)- - . 25-3('I & g) o 64 ( lfo,nvlg?l } %uphen(v%IHZ-vhoxv]propsanmc acid

f-Chloro-2'-(phenyl metiﬁiq) 3 (trlfluoromsthyl)[l -b
]

i phenyl ]-4-yl]carbonyl yrrol% ne The sub- t|tIe

compound was prepared By a he”nmef hod of Exanple 11 step

b) using the product of step and

[ 5- chl or o- 2- (phenyl net haxy) phenyl ] boronic acid. M p.

143-4 0C. Ms: ESI (+ve): B60 [ M+H + 100% d)

| -[[5' -Chloro-2'-hydroxy-3-(trifluoronethyl)[I,|"-biph

The sub-title co ound

2) [39%big-4: Fgglfle%h%?ﬁuﬂbgmlﬁ@m& mp

was pre of Exanple 11 step c% usi ng
t Highe sub-title compound was prepared by the method of Example 1 step c) using the

product of step b).
MS: ESI (-ve): 185 [M-H] 100%

b) 1,1-Dimethylethyl (25)- 2-[[5-Chloro-3'-fluoro-4'-(methylsulfonyl)[1,1'-biphenyl]-2-
yljoxy]|propanoate

The sub-title compound was prepared by the method of Example 2 step d) using the
products from step a) and Example 4 step a).
' NMR DMSO-d6: & 7.91 (1H, t), 7.82 (1H, dd), 7.73 (1H, dd), 7.52 (1H, d), 7.47 (1H, dd),
7.03 (1H, d), 4.99 (1H, q), 3.38 (3H, s), 1.44 (3H, d), 1.38 (94, s).

¢) (25)- 2-[[5-Chloro-3'-fluoro-4'-(methylsulfonyD[1,1'-biphenyl]-2-yl] oxy]propanoic
acid

The sub-title compound was prepared by the method of Example 2 step €) using the
product from step a). M.p. 190-2 °C.
MS: ESI (-ve): 371 [M-H] 100%
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product of step c). Mp. 220-1 C. MS: ESI (-ve): 368
[MH 100% e) Ethyl
WO p@eotil767 0- 4' - (| - pyrrolidi nyl carbonyl) -3' - (t rP¢T/GBL@H1B03255

thyl)[I,l "-biphenyl]-2- yl]oxy]-acetate The sub-title
compound was prepared by the nethod of Exanple 2 step
a) using the product from steps d) and et hyl
bronpacetate. 1H NVR CDCl 36 d792(IH s), 7.81 (IH,
dd), 7.41 (I1H d), 733728(2H , 6.82 (IH, d),

1 4.61 (2H, s) 4.24 (2H, : 3685)2 3. 20 §2H, t)

H NMRIBMESLHI6: 16k 92- 7B2€(®H(Qll)i 7.TeH,dd), 280 d;hi; d) 7.46{3H, dd), 7.05 (1H,

i nylcarbony - "- r ifl

d, 5%&%@& %‘yg%[ (31# ) plb%%ﬁ%tfy -yl oxy]- acetic acid The

title conpound was prepared by the nethod of Exanple 5

step f ) using the product fromstep e). Mp. 197-8 C
xamm ESI (-ve): 426 [MH] 100% 1H NMR DI\/BODG d 8.09
.O i 0

1), 3.10 (2H t): 1.9394:°78 (4K, . Exarrple 14 (

Sl-1-rrS-Chloro™ -d-Pyrrgligd

met hvnri J' - bi phenyl | - | yl 1\QxA

1, 1- Di net hyl et hyl

(2S)-2-[[5-Chl oro 4' (I -gdyrrolidinylcarbonyl)-3"-(trif

| uoronet hyl)- [I,I"-biphenyl]-2-yl]oxy] propanoate The
a) 1- (etm-otnd-z-ehmiﬂmmnwl)-\msrqdldmred by the nethod of

SE@?} Vi hlo‘ila‘e W%&ﬁ%@ﬁngige% ?cb gtor? stus erngfp gﬁ qu%h% %ﬂgchloro-
benzofe 48d ((b.stg) d1dichléroddethianid,(16nl). 71319@* a d26b (vhé-hdd@l) and stirred for 1 h,
then evaporated in vacuo. The product was dissolved in DCM (10 ml), triethylamine (0.21

rbonyl VS' -ftrifluoro
lgganoi c acid 5 a)

ml) was added, followed by pyrrolidine (0.27 ml) and stirred overnight. Water was added and
the organic layer separated, then washed with 1M HCI, dried (MgSO4) and evaporated in
vacuo. Yield 0.6 g

MS: ESI (-ve): 249 (M-H)

b) 1-[(3,5'-dichloro-2'-methoxy[1,1'-biphenyl]-4-yl)carbonyl]-pyrrolidine

The product of step a) (0.6 g), 4-chloro-2-methoxy boronic acid (0.69 g), toluene (10
ml), ethanol (4 ml) and 2M Na,COs3 (2 ml) were charged to a flask and stirred.
Tetrakistriphenylphospine palladium (0) (0.09 g) was added and the mixture stirred at reflux
for 16 h. The mixture was concentrated in vacuo. The residue was purified by flash column
chromatography eluting with isohexane:ethyl acetate (6:4) to give the sub-title compound.
Yield 0.68g.
MS: ESI (+ve): 350 (M+H)

¢) 1-[(3,5'-dichloro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-pyrrolidine

The product from step b) (0.6 g) was dissolved in DCM (20 ml) and treated with boron
tribromide (7 ml) and stirred for 1 h. Ice was added and a solid formed, which was filtered to
give the sub-title compound. Yield 0.46 g.
MS: ESI (-ve): 335 (M-H)
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i06.77 (1H, d), 4.64 (1H, q), 3.68 (2H, t), 3.20 (2H,
t), 1.99 (2H, hex), 1.90 (2H, hex), 1.49 (3H, d), 1.41

W@ 2d6/031)759 PCT/GB2005/003255
bXl " -tl S-Chl oro™ Ml -pyrrolidinyl carbony”-S ~trifluoro
methy” | . 1" -bi phenyll-2Zyl] oxy] propanoic acid I5 The

sub-title conmpound was prrefgared by the nethod of
Exanple 2 step e) using t product fromstep a). Mp.
164-5 C. Ms: ESI (-ve): 440 [MH 100% 1H NVRDVSO- d6:
d13 26 (IH, s), 8.44 (IH d), 8.12 (2H, s), 7.58 (IH,
7.47 (1 H dd), 708(IH d) 5.07 (IH q), 3.66

@ (13 .é 3 i E bttt POl hiphemihr SHBR Ref acid

F*Dﬁ@yfoldu&t f¥drh @%16 'cﬁ@l@bllﬁ%)a@vﬂb&’ﬁmroﬂbhwdte (0.07 ml), potassmm

5-chl oro-4'-

onyl)-3"-(trifluoroneth
cabonii((phghyid DyiF @pmwrm@@éo sl sl HTeR A Wby e was
added aﬁé t \gﬂs@g&jv}#r S rr%gre%tp O‘f”l}@ a'%%ﬁgcﬁ% egcﬁ}péﬁ)e C5‘49 and
evapoha)ted Mszalcﬁ&’lc%“ hé l‘e‘lﬂljﬂ)l% wﬂBﬁmﬁ%d—l}y ﬂéHh%ohl)mJi fizofmatogrphst elutmg with
sul fon
1sohe>szm916}lbfi gqaktte (¥ D Jineuhilepppes &Va%ih)é%é}’@dl W){“ﬁ and TFA

f
2 ml)n{%yﬁﬁ)eg s'\}?éﬁgg ﬂz Qhé‘g &)‘?10@1)1t1ra'1’,'ei9L zﬂugzatiﬁo% O/FOPII}.%&N% g&sﬂpé"imxture of

ether shdBisBlex@hdigavet)a solid 2 wlfitiHyvasl fu,rc}&r pEifiadhy wuyrse phasg HALE to give
thetlt?e)zqqmm)?,lgd(llﬁfgqug&pg )17 (IH d), 4.82 (2H, s) 3.42

'H NMR DMSO-D6: § 7.81 (1H, s), 7.64 (1H, d), 7.42-7.35 (3H, m), 7.02 (1H, d), 4.6 (2H,
s), 3.58-3.01 (611, m) and 1.86 (2H, d).

MS: APCI (-ve): 392 (M-H)

Example 19
[13'.5-dichloro-4'-(4-morpholinylcarbonyl)[1.1'-biphenyl]-2-ylloxy]-acetic acid

HO\EO

Cl

a) 4-(4-bromo-2-chlorobenzoyl)-morpholine

The sub-title compound was prepared by the method of example 18 part a) using
morpholine
MS: ESI (-ve): 306 (M-H)

b) 4-[(3,5'-dichloro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-morpholine

The sub-title compund was prepared by the methods of example 18 step b) and c)
using the product from step a) and 4-chloro-2-methoxy boronic acid.
MS: ESI (-ve): 351 (M-H)
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Exanple 16 s (2S)-
2-[r5-Chloro4' - (nmethyl sul fonvn-(3'-trifluoronethyl Vri
WO 26piesy | | - 2- ylioxyl propanoic acid Methyl (2S)/6B2005/003255
2-[[5-chl oro4
| - (et hyl sul fonyl)-(3" -trifluoronethyl)-[1,I
' -bi phenyl ]-2- 0 yl]oxy]propanoate The sub-title
conmpound was prepared by t nmet hod of Exanple 2 step
d) usi ng the products from Exanple 4 step b) and
Exanple 1 step b). Extensive saponl fication occurred

) [[3'@dlchg>m+ﬁ'é4ﬂmﬂlpbnylawdmnﬁbllplr chinbenyll3-yllexgkacetic aridy

%‘g’tlt \rll ne&.ﬁ%%\% :@f%ﬁ%&%@% fﬁ%)?l_?od ¥ e@iﬁﬁq@?e”fﬁ stepsd)'\@mg the

produ?tdﬂsﬁzg@)' or o4’ (rret hyI sul fonyl)- (3" -trifluoronethyl)-|[
i phen anoi ¢ acid The_sub-ti

0 l e
H NBADMSADAGS 7 HLAH: BN T 6 (DB b P FER Db (§ieDeh64 CH,
t romstep a). Mp. 779C VE:

), 3728 Sty P@%%,tﬁoo% 1H NVRDVBO- d6) d 8. 48 (s,

MS: mlﬁ&)z@g@a-ﬂﬂ 8.18 (d, IH), 7.58 (s, IH, 7.47
(d H, 7.09 (d, IH), 5.06 (g, IH, 3.40 (s, 3H),

1.45 (d, 3H) Exanple 17 (2 )-
Exanful -Chloro-3"-fluoro-4'-(nmethvlsulfonyl)[I,]"-biphen
=2-yl | oxyl propanoi c acid a)

[[4'-(1-3zétidinyloarbonybt 31\l dichlo} ¢ith cnyl] 2 ‘ :
sub-title conpound was prepared by the net hod of
Exanple 1 step c) using the product of step b). M
ESI (-ve): 185 [MH 1@ b) 1,01- Di met hyl et hyl (2S) -
2-[[5-Chl oro-3"-fluoro- 2 h]ﬁulfonyl)[l,l'-biphen
yl]-2-

Cl

a) 1-(4-bromo-2-chlorobenzoyl)-azetidine

The sub-title compound was prepared by the method of example 18 part a) using
azetidine hydrochloride
MS: ESI (-ve): 273 (M-H)

b) 1-[(3,5'-dichloro-2'-methoxy[1,1'-biphenyl]-4-yl)carbonyl]-azetidine
The sub-title compound was prepared by the method of example 18 steps b) and c)

using the product from step a) and 4-chloro-2-methoxy boronic acid.
MS: ESI (+ve): 322 (M+H)

¢) [[4'-(1-azetidinylcarbonyl)-3',5-dichloro[1,1'-biphenyl]-2-yl]oxy]-aceiic acid

The title compound was prepared by the method of example 18 step d) using the
product of step b).
'H NMR DMSO-D6: § 7.82 (1H, s), 7.7 (1H, d), 7.43 (1H, d), 7.38-7.29 (2H, m), 6.93 (1H,
d), 4.36 (2H, s), 4.16 (2H, t), 3.96 (2H, t) and 2.3 (2H, q).
MS: APCI (-ve): 378 (M-H)
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yl ] oxy] propanoate The sub-title conpound was prepared
by the nethod of Exanple 2 step d) using the products
w0 e@a0st7ép a) and Exanple 4 step a). 1H NVR DMBOF/G82008/003255

7.91 (IH t), 7.82 (IH dd), 7.73 (IH, dd), 7.52 (IH5
d), 7.47 (IH, dd), 7.03 (IH d), 4.99 (IH q), 3.38
(3H, s), 1.44 (3H, d), 1.38 (9H, s). c) (29)-
2-[[5-Chloro-3"-fluoro-4"'-4%et hyl sul fonyl)[I,1"-bi phen
yl]-2-yl]oxy] propanoic acid The sub-title conpound was
prepared by the nethod of Exanple 2 step e) using the

Exampl@®iuct from step a) Mp 190-2 C. Ms: ESI (-ve): 371
i VM H|

3'.Sdichlorord'- (28665 2.04 1-pipeyidiny czar %Hl "bzl 7eAfll-Z-

3:1]oxﬂ'-¥t;éhgd q), 3 38 (3H s) 1. 46 (3H3 d) Exan'pl e 18 3
- or (I-Dyrrololdrryl carbonvl) [1,1

- bi phenyl | - 2 yl | oxyi -"#&Cet | cijd a)

| - (4- br ono- 2- chl or obenzoyl ) r |d| ne Oxal yl

chloride (0.56 ml) was stirred suspensi on
of 4-Dbrono-2-chl orobenz acid (0.5 9g) in
d|chloronethane (10 m). ¢DMF (1 drop was added) and
stirred for 1 h, then evaporated i n. vacuo. The product

a)35/vdschd¢r§s%'rmefér0m‘r[bdrb -caﬂ’?’@‘c‘mﬂc ne (0.21 m)
\A@Soréﬁg%chl&%lblm%’c‘ﬁcda&é’ PY &, gldh%rBQ ﬁq@th%z¥ oy oidRgid (0.4 g),

Irred overni er was added org ani c

Pd(dgpdy®y (0sEPz) sttderdn can‘benatwé@ﬁ ey divxan (LmHcus! rdﬁtrh@mjbl (5 ml) were

charg%g/g:éz;)ﬁ) an evt’qg %{)1;% fcl)rnl 6V1§Jl Caoole Jtoerogcher%p%n% 'ltere% (hyflo).

The ﬂlfr&t@ JyaR coﬁdeﬁﬁbﬂ%ﬂ@n %cuﬁ%@ﬁ’ d¥bdlvéd mbgh @Bﬁré{ale 4Phé Suggnbion was
nyl

-pyrrolidiiie The product of step a) (O
madebagih byraddiziomef Hxiy Ne§¥bnThe amtieguy I@ywegi)sep@réteé @n@ agidigied using

2M HCl, extracted with EtOAc, dried (MgSOs) and evaporated in vacuo to give the sub-title

compound Yield 0.4 g
'H NMR DMSO-D6: & 13.37 (1H, s), 7.86 (1H, m), 7.64 (1H, s), 7.41-7.38 (3H, m), 7.2 (1H,
d) and 3.8 (3H, s).

b) (2R,6S)-1-[(3,5'-dichloro-2'-methoxy[1,1'-biphenyl]-4-yl)carbonyl]-2,6-
dimethylpiperidine

The sub-title compound was prepared by the method of example 18 step a) using the
product of step a) and 2,6-dimethyl cis-piperazine.
MS: ESI (+ve): 393 (M+H)

¢) (2R,68)-1-[(3,5'-dichloro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-2,6-dimethyl
piperidine

The sub-title compound was prepared by the method of example 18 step c) using the
product of step b).
MS: ESI (+ve): 378 (M+H)

d) [[3',5-dichloro-4'-[[(2R,6S5)-2,6-dimethyl-1-piperidinyl]carbonyl][1,1'-biphenyl]-2-
yl]oxy]-acetic acid
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m), ethanol (4 m) and 2M Na2C33 (2 nml) were charged
to a flask and stirred. Tetrakistriphenyl phospi ne
w@aiobazhizem (0) (0.09 g) was added and t he m xtRBCEGB2005/003255
stirred at reflux for 16 h. The m xture was
concentrated in vacuo. The residue was purified by
flash col um chronat ogr ap% el uting with isohexane:
ethyl acetate (6:4) to gi the sub-title compound.
Yield 0.68g. Ms: ESI (+ve): 350 (N%FD C)
-L (3,5 -dichloro-2'-hydroxy[l,|"-biphen & q;’gcarb
gauply eowpoundricas Trepasecoliide mqﬂéﬁﬂ %fteé‘ﬁmﬁ usipgdne
rddi fsg d|n DCM (20 m) and treated with bor on
produgt gisi®Hde (7 m) and stirred for 1 h. Ice was added
'H NRDRISERDI6HS 7 T8 EH, dayh ekn-wwsaﬁ lnt)e7.68-7t30(38, w8, 71h€7.02 (1H, m),

sub-title co ound Yield 0.46 g. Ms: ESI (-ve): 335
497(@H|,H)ax)d1961 4 (14H, m).

(I -pyrrolidinylcarbonyl)[I,
hdS.AféI%%@ ﬁ?&glgl]oxy] acetic acid The product from
step ¢) (180 ng), t r -butyl bronpacetate (0.07 m),

pot assi um carbonate (0.1 g) and DMF (10 nl) were
Eéaﬂﬂﬂﬁlbed to a flask and stirred for 16 h. Vater was

rTed JSOA4) and evaporat ed I n vacuo.
acid The resi due was purified by flash col um
chromat ography el utingoWot h i sohexane: ethyl acetate
(8:2). The sub-title cd%% s/ di ssolved in DCM (8
stinpred for 1 h, then
concentrated in vacuo. Oration with a mixture of
et her and i sohexane gave solid, which was further
purified by reverse phase® HPLC to give the title
conpound. Yield (48 ng) 1HNMRDMSO-DO d 7.81 (IH, s),
7.64 (IH d), 7.42-7.35 (3H, m, 7.02 (IH d), 4.6
a) 1-[(25!-diehlord-258néh 6y [ (& Hbiphlenpipel-yil) @6b R -2-anethjSpyvkplidine
( Th%)sub-tl%l% coMpounch asr[ig)reparec? by the method of example 18 step a) using the

product of step example 21 step a) and 2-methyl pyrrolidine.
MS: ESI (+ve): 364 (M+H)

b) 1-[(3,5'-dichloro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-2-methyl-pyrrolidine

The sub-title compound was prepared by the method of example 18 step c) using the
product of step a).
MS: ESI (+ve): 350 (M+H)

¢) [[3',5-dichloro-4'-[(2-methyl-1-pyrrolidinyl)carbonyl][1,1'-biphenyl]-2-yl]oxy]-acetic
acid

The title compound was prepared by the method of example 18 step d) using the
product of step b).
'H NMR DMSO0-D6: & 7.73 (1H, s), 7.6 (1H, d), 7.42-7.35 (3H, m), 7.06 (1H, d), 4.68 (2H,
s), 4.2-4.13 (1H, m), 3.24-2.82 (2H, m, + DMSO0), 2.17-1.51 (4H, m) 1.23 (3H, d) and 0.98-
0.86 (1H, m).
MS: APCI (-ve): 378 (M-H)
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[[3".,5-dichloro-4"-(4-norpholinylcarbonyl)Fl,|"-biphe
nvll-2-yll oxyl-acetic acid a)

W@ 2{04/0r76n0- 2- chl or obenzoyl ) - nor phol i ne The SuPET/GBR@®5/003255
conmpound was prepared by the nethod of exanple 18 part
a) using norpholine Ms: ESI (- ve) 306 (MH) b)
4-1(3,5" -dicb.loro-2' hydroxy[l
t - bi phenyl]-4-yl)carbonyl ] hnrphollne The sub-title
compund was prepared by the nmethods of exanple 18 step
b) and c) using the product fromstep a) and
4-chl oro- 2- net hoxy boronic acid. Ms: ESI (-ve): 351

c)
Exa > 5-di chl or o- 4' - (4- nor phol i uyl carbonyl )[I, 1" -bi phen
[13".53didm8roth 1 @xigdx BoBdinglcach shyTiie 1t-bighen gl 2edioxy]-aedtic acid

prepared by the nethod of exanple 18 step d) using the
product of step b). 1 DVEP-6: d 7.81 (IH, s), 7.67
(IH, d), 7.73-7.30 (3H ~¢), #7504 H d), 4.64 (2H,
s), 3.72-3.50 (6H, n) apk (é, t). MS: APCI
(-ve): 408 (M H) Exarrpl
F[4' - (I -azetidi nyl carbonyl V3", 5-di chlorofl,|"-bi phenyl
| -2-ylloxyl -acetic acid Q)

a) 2- [ks £ LRI 22 nrdth &Y, g:fpifnﬁ@hhﬂgﬁﬁgl)n&kmyTpﬁowhaidel e

npound was prep od of exanple 18 part
a)Thﬂsuh@t]az:empdlurrdewerﬁMm by thgendiind e8ix 1 stery) using the

M b . -
Pfod‘%(ct ?{%‘#Pl"d%]cﬁ%ﬁ)o@éd?%%ﬂb%?| .| -bi phenyl ] - 4-yl ) car bo
MS: @gﬂ@vg)zgtSQ@ng)The sub-title conpound was prepared by
he net hod of éxanple 18 steps b) and c) using the

pr oduct from step a) and 4-chl or o- 2- net hoxy boronic
b) 2-f5 5% dichloro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-isoxazolidine
The sub-title compound was prepared by the method of example 18 part ¢) using the
product of step a).
MS: ESI (+ve): 338 (M+H)

©) [13'.5-dichloro-4'-(2-isoxazolidinylcarbonyl)[1.1'-biphenyl]-2-yl]oxy]-acetic acid

The title compound was prepared by the method of example 18 step d) using the
product of step b).
'H NMR DMSO-D6: & 7.84 (1H, 5), 7.62 (1H, dd), 7.42 (1H, d), 7.38-7.29 (2H, m), 6.93 (1H,
d), 4.32 (2H, s), 3.93 (2H, t), 3.7 (2H, t, broad) and 2.39-2.22 (2H, m).
MS: APCI (+ve): 396 (M+H)

Example 24
[[5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[1.,1'-biphenyl]-2-yl] oxyl]-acetic acid

HO\iO - o

a) 1-(4-bromo-2-fluorobenzoyl)-pyrrolidine
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M5: ESI (+ve): 322 (M+H) c)
[[4'-(]-azetidinylcarbonyl)-3",5-dichloro[l,I|"-Dbipheny

wo 20080y17FDXxy] -ace ic acid The title conpound WesT/GB2005/003255
prepared by the nethod of exanple 18 step d) using the
product of step b). 1H NVR DMSO-D6: d 7.82 (IH, s),
7.7 (IH d), 7.43 (IH, d),_ 7.38-7.29 (2H, m, 6.93
(IH d), 4.36 (2H, s), 4.18 (2H t), 3.96 (2H t) and
2.3 (2H, q). Ms: APCl (-ve): 378 (MH) Exanple 21
Fr3' 5d|chloro4-rr(2R6S) 2,6-diinethyl-I-Diperid]
n¥he e&b@mwmwuyd Vbasmmarqdrh e Jctlndyaf exaimplei 18 Sé’%ﬂ g ugipg 4-

[,1"-Dbiph [1-4- b |
brom%'g%li’ gé E%Z%%C ﬁ@}nﬁeﬁﬁ% C aci hp(gnﬁ ]g) carboxylie

5-chl or o- 2- net hoxybenzoic acid (0.4 g), Pd(dppf)d 2
sodi um car bonat e and

0.1 , , di
b) 1-[Riohbrar - P30T ERORE ot GuEb s B DGRt IREsdiing;
r Q’Ha F‘d‘ts fifg ﬁ&rﬁ?&fﬂd@@g %fr&i PRSI NGafnbld & €6 b) using the

rat s concentrated 1 n vacuo, then
produdt ﬁmls@da) iand d+didro-Remethaxebordhie asWls pensi on was made

sic.h ion of dilute NaOH The aqueous | ayer
MS: 1%7@5( ‘?%péﬁggg%ﬁ hnd acidified using 2M HO, extracted
with Et CAc, dried (MgSO4) and evaporated in vacuo to

gi ve the sub-title co oungl Yield 0.4 g 1H NVRDMSO- D6:
¢)1- [CS'-ralm 3(ﬂ&pr<s;'-hyxlrss nEE;IHbmbenylz] -y ¢arponylj-pyrrolidine 33

( %E' é]rérl;-h le { I_C? I%Lll_lﬂd \g%srﬁe} O?ar&&@y &1% etﬁc;({ ?P%Xamgle }18 stg}? T) ujmg the

produ)é{dm({ nyl ] - 2 6- di net hyl pi perl di ne The sub-title

co repared by the nmethod of exanple 18 step
MS:@Iﬁg%éfoMJ’g@oduct of step a) and 2, 6-di net hyl
czs- pi perazi ne.

d) [[5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-2-yl]oxy]-acetic acid,
ethyl ester ‘

The product of step ¢) (0.11 g) was dissolved in DMF (5 ml), ethylbromoacetate (0.04
mi) and potassium carbonate (0.1 g) were added. The reaction mixture was stirred for 16 h at
RT. Water and ethyl acetate were added. The organic layer was removed, dried (MgSO4) and
evaporated in vacuo. The residue was purified by flash column chromatography eluting with
isohexane:ethyl acetate (1:1) to give the sub-tiltle compound. Yield 0.12g.
MS: ESI (+ve): 406 (M+H)

¢) [I5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[1.1'-biphenyl]-2-yl]oxy]-acetic acid

The title compound was prepared by the method of example 6 step f) using the product
of step d).
'"H NMR DMSO-D6: § 13.12 (1H, s), 7.6-7.4 (5H, m), 7.08 (1H, d), 4.8 (2H, s), 3.48-3.46
(2H, m), 3.38-3.13 (2H, m), 1.91-1.84 (4H, m).
MS: APCI (-ve): 376 (M-H)
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MS: ESI (+ve): 393 (MtH) c¢) (2
,6S)-1-[(3,5 -dichloro-2'-hydroxy[l,|"'-biphenyl]-4-yl)
w@ a00boeyFg - 2, 6- di met hyl pi peridi ne The sub-ti t P€I/GB2005/003255
conmpound was prepared by the nethod of exanple 18 step
c) using the product of step b). Ms: ESI (+ve): 378
(MH) d) [[3',5-dichloro-4"-[[(2i7?,6
S) 2, 6-di rrethyl -1 - pi peri d|513yl]carbonyl] [1,1
' - bi phenyl]-2- yl]oxy]-acetic acidThe title conpound
was prepared by the nethod of exanple 18 step d) using
__X_a_rnnjg_i)roduct of step c) 1H NVRDVEO- D6: d 7.78 (1H,

‘o a((ldve). 436 (M H) Exanple 22
-dichloro-4'-f(2-nmethyl -1-pyrrolidinyl)carbonyl U
[ _ bi phenyn- 2-yl | oxylfFacetfc facid a)

-[ (3,5 -dichloro-2'-
nyl ] -2-nmet hyl - pyrrolidi
prepared by the nethod exanple 18 step a) using the
product of step exanple 1 step a) and 2-net hyl
pyrrolidine. M5 ESI (+v®&): 364 (M+H) b)

-[ (3,5 -dichloro-2'-hydroxy[l,|"-biphenyl]-4-yl)carbo
nyl]-2-methyl-pyrrolidiiie The sub-title conpound was

a) (mpz;nsmmmw fheroe!-{bgyofolidimigirbond) [d s1ébiph eny 2yl exyd-1,1-

dimeﬁlry?gtﬁglt es?er, fc)’lt'oe angic acid ESI (+ve): 350 (MrH)

The sub-title compound was prepared by the method of example 1 step €) using the

gzylphenyl]-4-yl)carbo
itle conpound was

product of example 24 step c)
MS: ESI (+ve): 448 (M+H)

b) (25)-2-[[5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-2-yl]oxy]-
propanoic acid

The product of step a) (0.23 g) was dissolved in dichloromethane (6 ml) and TFA (1.5
ml) was added, the solution was stirred for 2 hours, then concentrated in vacuo, diluted with
1M NaOH and ethyl acetate. The aqueous layer was separated and acidified using 2M HCI,
then extracted with ethyl acetate (x 2). The organic layers were dried (MgSO,) and
evaporated in vacuo to give the title compound. Yield 0.18 g.
'H NMR DMSO-D6: § 7.67-7.44 (5H, m), 7.07 (1H, d), 5.03 (1H, q), 3.58 (2H, t), 3.25 (2H,
t), 2.02-1.83 (4H, m), 1.5 (3H, d).
MS: APCI (-ve): 390 (M-H)
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c
[[3",5-dichloro-4"-[(2-nmethyl-I-pyrrolidinyl)carbonyl]
W@ kgob/o2t35phenyl ] - 2-yl J oxy] -aceti c aci d The ti tPE&I/GB2005/003255
conmpound was prepared by the nethod of exanple 18 step
d) using the product of step b). 1HNVRDMSC-D6: d 7.73
(IH, s), 7.6 (IH d), 7.42-7.35 (3H, m, 7.06 (IH d),
4.68 (2H, s), 4.2-4.13 (1H4nm), 3.24-2.82 (2H3m +
DMSO), 2.17-1.51 (4H, m 1.23 (3H, d) and 0.98- 0.86
(IH, m. Ms: APCI (-ve): 378 (M H)Exanple 23

acid -biphenyl]-4-y|)carbony|]-iso%azolidine The sub-title
conpound was prepared,by,the nmethod of exanple 2 1
step b) using the pro t of errple213tep a) and

i soxazol i dine. Ms: ESI gV @ @MFH) b)
1, L /- bi phenyl ]

2-[(3,5!-dichloro-2'-hydtoxy

-4-yl)carbonyl] -isoxaz di ne The sub-title conpound
was prepared by the nethpd of exanple 18 part c¢) using
the product of step a)..Ms:. ESI (+ve): 338 (M+H) c¢)
[f3',5-dichloro-4'-(2-isbxazolidinylcarbonyl)fl,|

>- bi phenyl | -2-yl | oxyl-acetic acid The title conpound
was prepared by the nethod of exanple 18 step dl? usi ng

a) [2-boeoqu-4duriflucrpmethyp) phenoxyl-agrioneid) Hb-digethydethy) esters)

(1 Ay i i udeetigwadied a6 iBEhgqlbon dpRihdium 0
(1.4 Ir\ﬁi@ D1oBAG Iphodthins @2 A DipotBdsiunVBeetAPE. 14 g) ¢-bri3RG4-
(trifluoromethyl)phenoxy]-acetic acid, 1,1-dimethylethyl ester [W02004089885] (10 g),
dioxane (80 ml) and bis(pinacolato)diboron (7.86 g). The mixture was heated to 100 °C for 3

hours, cooled and then filtered before water (50 ml) was added to the filtrates which were
stirred overnight at room temperature. The mixture was poured into water (300 ml), extracted
with ethylacetate, washed with brine, dried (MgSO4) and concentrated in vacuo to give crude
material. Purification using flash column chromatography (eluent 10% ethylacetate/hexane
increasing to 20% ethylacetate/hexane) gave the sub-title compound as a solid (4.1 g).

1H NMR DMSO-d6: § 8.03 (2H, s), 7.91 (1H, d), 7.76 (1H, t), 7.13 (1H, d), 4.83 (2H, s), 1.47
(9H, s).

b) 1-(4-bromo-2-methylbenzoyl)-piperidine

The sub-title compound was prepared by the method of example 18 step a) using 4-
bromo-2-methyl benzoic acid and piperidine.
MS: ESI (+ve): 282 (M+H)

¢) [[3'-methyl-4'-(1-piperidinylcarbonyl)-5-(trifluoromethyl)[1,1'-biphenyl]-2-ylJoxy]-
acetic acid

The title compound was prepared by the method of example 21 step a) using the
products of step a) and step b).
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Exanpl e 24
f[5-chloro-3 -flttoro-4'-(l-pyrrolidinylcarbonyl)[l,

W0 kioplozayd | - 2-yl loxyl -acetic acid a) PCT/GB2005/003255
| - (4-brono-2-fl uorobenzoyl)-pyrrolidineThe sub-title
conmpound was prepared by the nethod of exanple 18 step
a) using 4- brono-2-fluoro-benzoic acid and
pyrrolidine. b)
| -[ (5" -chloro-3-fluoro-2'-nmethoxy[l,|"-biphenyl]-4-yl)
carbonyl]-pyrrolidine The sub-title conpound was

"H NMIR @B edD6y6 1. 5@(1&&1 Bod 6t Hexaph ¢ 418028k, ap, b)Y 9-Usli3igH: ma, 4.72

roduct fro hl.o XY boronic
(28, sh @1 4p-3 2 e F’B@@ 032%53}&%%% L?z (@E@%Fﬁr £
"-bip enyl -y carbonyll-pyr
MS: qum dl%dﬁ?he sub t|tIe conpound was prepared by the
nmet hod of exanple 18 step c) using the product of step
! ,%B ESI (+ve): 320 (MtH) d)
hioro-3"-fluoro-4'-(l- pyrrolldlnylcarbonyl)[l
idig¥ith it

p p g) was dlssolvedlnDI\/F(S
aceticrcid ethylbronnacetate (0.04 m) and potassium
carbonate (0.1 g) wen ded. The reaction mxture was
stirred for 16 h at RT.[ Water gnd ethyl acetate were
added. The organic |ayer? enbved, dried (MgSH4)
and evaporated in vacuq =T esidue was purified by
phy eluting with
i sohexane: ethyl acetate (1:1) to give the sub-tiltle
conpound. Yield 0.12g. FST ESI (+ve): 406 (MtH) e
ff5-chloro-3" -fluoro-4>-(l-pyrrolidinvlcarbonvl)fl,|
a) 1-(4-bropleeipiethybendoyRypyrealistine aci d The title conpound

}Nﬁge S{l‘tg-gﬂ% {e:glgg {dgxgasgc)e}gpha?éjd l%; th%@é{%deof(sex%ﬁﬁ 1f8) stébse.i)rh@ing 4-
bromo-2-methyl benzoic acid and pyrrolidine.
MS: ESI (+ve): 268 (M+H)

b) [[3'-methyl-4'-(1- pyrrolidinylcarbonyl 1)-5-(trifluoromethyl)[1,1'-biphenyl]-2-yljoxy]-
acetic acid

The title compound was prepared by the method of example 21 step a) using the
product of step a) and the product of example 26 step a).
'H NMR DMSO-D6: & 13.08 (1H, s), 7.7-7.42 (4H, m), 7.31-7.18 (2H, m), 4.86 (2H, s), 3.49
(2H, t), 3.13(2H, t), 2.26 (3H, s), 1.91-1.8 (4H, m).
MS: APCI (-ve): 407 (M-H)

Example 28
(25)-2-[]4'-[[bis( 1-methylethyl)amino}carbonyl]-5-chloro-3'-fluoroj1,1'-biphenyl]-2-

vlloxy]-propanoic acid
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1HNMRDVBO- DO d 13.12 (IH, s), 7.6-7.4 (5H, n), 7.08
(IH d), 4.8 (2H, s), 3.48-3.46 (2H, m, 3.38-3.13

W@ 2idp/omy759 1. 91-1. 84 (4H, m). MS: APCl (-ve): 3FGI/GB2005/003255
(M H) Exanpl e 25 f
SM-Z-rrS-chloro-B -fluoro”' -d-pyrrolidinyl carbonvDn. |’
- bi phenyl | - Z- vnoxyi propanoi ¢ aci d
axXZ”-Z-11S-chloro-S' -fluor®®' -d -pyrrolidinyl carbonyQ
. 1" -biphenyl~-ylloxyl-I.Idinmethylethyl ester,
propanoi ¢ acid The sub-title conpound was prepared by
the nmet hod of exanple 1 step e) usi ng t he product of

a) 2- [@éﬁﬂ?%ﬁ-(ﬁﬁegyt et%ygpﬁie_n %751\"56 tZe %ﬁéll 3ot b(ié(r)]xaqor?lane

Pﬁh‘a&h wh g%ydas Q&ded-to RIOREDR bt:[m1dron@mnpmnoxgjpheny1]
step % was di ssol ved |n di ch] or onet hane

boronie] a)cuiaﬁéog) mAle(hly sthet, pndsiaredioed4 by Hé melegr Rbrevagnd binacol (1.5
g) we%tz{drgq’{:f gtlf'rgé ﬁcﬁ‘ %%%i}h Sthe a%@ We?éaﬁﬁ&e& & ffeYflirate was washed

and et acet at e. e aqueous
with waemdWeisie Sthara ﬂﬁéde(Mg&(d@ ani dorﬁdeaﬁataé vmgzczM M@t 6t8hen

extracted with ethyl t at 2 [

B NNRAZVSO-B6: § MPSON) %aﬁé‘ﬁﬁq%giaé?@d’s 13 0fctlo 28 Gt he
title conpound. Yield 0.18 g. 1HNVR DMVSO- D6: d
7.67-7.44 (5H, m, 707(IH d), 5.03 (IH q), 3.58

b) 4- oﬁlfdﬂo-l-m 4, ?,52@§Kaﬂﬁthyl)1 I\/? 2-,dé§xah0861a(14m—yl)-|p}mndl 5 (3H, d).

ve a
19ré)tl$aﬂadwm P11 2g4 Vateenducaﬁbﬁy Retd nﬁ%tr)\%‘o ionof thesadich oy step 2)
“4g {n]et nopg@Bjﬁ‘lﬁlte{rnldfsﬁrrléh Likaerh kﬁ?ﬁ%dr@gépfog 38knin. The mixture was

oro uor onet hyl) phenoxy] - acetic acid,
filterell, ahd dhenfitdayd vehgancetagad in vacuo to give the sub-title compound Yield 3.51

g. Used without characterisation.

¢) (25)-2-(2-borono-4-chlorophenoxy)-propanoic acid

DIAD (3 ml) was added to a mixture of the product from step b) (3.51 g), triphenyl
phosphine (3.98 g), tert-butyl (R)-(+) lactate (2.02 g) and THF (80 ml) at 0°C overnight. The
mixture was concentrated in vacuo. The residue was purified by flash column
chromatography eluting with isohexane:ethyl acetate (7:3) to give the sub-tiltle compound 4
g). The intermediate obtained was dissolved in acetone and 1M HCI (15 ml) was added,
stirred for 20 min, then concentrated in vacuo. Redissolved in dichloromethane (10 ml) and
added TFA (5 ml). Stirred for 2 h, then added water (1 ml), stirred for 1 h. The reaction
mixture was then diluted (water) and made alkaline by adding dilute NaOH. The organic
layer was separated and discarded. The aquous phase was acidified with concentrated HCl to
pHI, then washed with dichloromethane (x 2). These organic extracts were dried (MgSOy)
then concentrated in vacuo to give the sub-title compound. Yield 1.4 g

MS: ESI (-ve): 244 (M-H)

d) 4-bromo-2-fluoro-N,N-bis(1-methylethyl)-benzamide
The sub-title compound was prepared by the method of example 18 step a) using 4-
bromo-2-fluorobenzoic acid and diisopropylamine.

MS: ESI (+ve): 304 (M+H)
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To a flask, purged with nitrogen, was charged
OM di benyl i deneacet one) pal | adi un(0) (1.4 g),

wao eioepzi7ehexyl phosphi ne (0.57 g), potassi um acRCHGB2005/003255
(4.14 g), [2-bronp-4- (trifluoronethyl)phenoxy]-acetic
acid, 1,1-dinethylethyl ester [W)2004089885] (10 g),
di oxane (80 m) and bi s(pi nacol ato)di boron (7.86 Q).
The nmixture was heated to 900 0C for 3 hours, cool ed
and then filtered before water (50 m) was added to
the filtrates which were stirred overnight at room
tenperature. The m xture was poured into water (300

tract i th { ' i ]
0 o5 TR b D BB RSP b 2
suosEpgRhalc B4 | cati o0 usirg 11 sh col v
OSP4 S0 s 8 A2 o oo,

b S PIRPA SRy R ot o

24 h, then c0183 td Dbim Bnp ahd4iltefedihyR)). Thie filtrate was concentrated in vacuo,
l-(4-b - 2- et yl).- pj. i di T -titl
then RSB AHACNRES TOREE P L o ielEs HER TP e SAFDE 6 st ep
| : | j [ -
'H NOIR ﬁﬁdgg?]r])‘é: 8 ?/E%gg% ?Qg.g?y.zzlggﬁf %1@1‘306.9%)(]!1{,%)? 4.97 (1H, q), 3.8-3.46

pi per |
(2H, 1) 3:47(@H)y), 2dd 1 (18-(PHpéx i di nyl carbonyl )-5-(trifl uoronet
hyl )[I,|"-bi phenyl]-2-yl]oxy]- acetic acid The title

conmpound was prepared by the nethod of exanple 2 1
a) using the products of step a) and step b). 1H

E—X@'ﬁ%ODﬁ: d 7.67-(1H, d), 7.6 (IH s), 7.45-7.41
(28)-2-215-chidro-¥'- [(¢h¥ini@hyaminecarbpnyll-3' Aluorajl,1'bipkernyllg2-ylloxy]-

2H, nm),, 3.17 (2H, t), 2.25 (3H, s), 1.62-1.39 (6H,
ropagoic gid Apcy (-ve): 420 (M H) Exanple 27
[fS -met hvM -d- pyrrobedinyl gar Bonyl
D-S-ftrifluoronethvDil J- bi Q- -yl I oxyi acetic

|

Gl

a) 4-bromo-N-ethyl-2-fluoro-/N-methyl-benzamide
The sub-title compound was prepared by the method of example 18 step a) using 4-

bromo-2-fluorobenzoic acid and N-methyl-ethanamine.

b) (25)-2-[[5-chloro-4'-[(ethylmethylamino)carbonyl]-3'-fluoro[1,1 '-biphenyl]-2-ylJoxy]-
propanoic acid

The title compound was prepared by the method of example 28 step e) using the
product of step a) and the product of example 28 step c)
'H NMR DMSO-D6: & 7.7 (1H, d), 7.55 (1H, d), 7.4-7.19 (3H, m), 7.02-6.9 (1H, m), 4.62
(1H, q), 3.5-3.2 (2H, q), 2.3 (3H, d), 1.4 (3H, d) and 1.04-1.18 (3H, m).

25 MS: ESI (-ve): 378 (M-H)
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acid a) |-(4-brono-2-nethyl benzoyl) pyrrolidine The
sub-title conmpound was prepared by the nethod of
wWe@x@aptesd8 step a) using 4- brono-2-nmethyl beP@DG82005/003255
acid and pyrrolidine. Ms: ESI (+ve): 268 (M+tH) b)
[[3" -methyl-4"-(]l- pyrrolidinylcarbonyl
[)-5-(trifluoronethyl)[I,l"'-biphenyl]-2-yl]oxy]-
acetic acid The title com®@und was prepared by the
met hod of exanple 2 1 step a) using the product of
step a) and the product of exanple 26 step a).
ExamplNRDVSO- DO d 13.08 (IH, s), 7.7-7.42 (4H m,
. . 49

2a }1’ 1'-biphenyl]-2-

yl|oxy?-‘%§ﬁémﬁ9?lciﬁm H) Exanple 28 _
-2- = [ bi s(I -rrc}etréyl et hvham nolcar bonyl | - 5-chl or

o-3'-fluororid t-bip'ﬁe ['1-2- ¢lipxyl -propanoic

aci da) NJ)\

2-[5-chl or o- 2- (phenyl netlhoxy)phelnyl -4, 4,5, 5-tetranet h
yl -1, 3 2-di oxabor ol ane acol (3.24 g) was added to a

sol uti on of [5-chloro-2>(phenyl met hoxy) phenyl ] -
boronic acid (6 g) in dic%thyl ether, and stirred for

24 h., 4A j ' 4.1.5 5
o) +-u5amdiz- ApfPEReSI AR RM iy RRaRide . 0 0 0) Te" @
f irht eutedtlavsnpdimdividstpretasedistheasdtiend ofiethmplet iSrstepna) using 4-

brine, then dried_ (MS E%and concentrated in vacuo.
bromorR effuprehenzejc a@dﬂ&ﬁsm&/ PIPARAPINE. o5 (7H ), 7.08
(IH d), 5.13 (2H, s), 1.32 (12H, s) b)
4-chl oro-2-(4,4,5,5-tetranethyl -1, 3, 2-di oxabor ol an- 2-y
b) (2.8))2-[BahddrotD-flde-Ha Insethyifl -owethydethyhasin elgatheonyllilks1'-biphenyl]-
added to a sqQlution of the product fromstep a) (4 Q)
2-yloxyl-propangic 3480 ni), and stirred under 1 bar hydrogen

f gihe 30le Cbfpodiiewse prepdréd Washe method of example 28 step e) using the
product of step a) and the product of example 28 step c)
I NMR DMSO-D6: § 7.57-7.31 (5H, m), 7.02(1H, d), 4.9 (1H, q), 3.8 (1H, s, broad),
3.19(2H, s, broad + water), 2.52 (3H, s) and 1.43(1H, d), 1.22-1.16(6H, m)
MS: APCI (-ve): 392 (M-H)

Example 31
(25)-2-[|5-chloro-4'-[( diethylamino)carbonyl]-3'-fluoro[1.1'-biphenyl]-2-yl]oxy]-

propanoic acid

al
a) 4-bromo-N,N-diethyl-2-fluore-benzamide
The sub-title compound was prepared by the method of example 18 step a) using 4-

bromo-2-fluorobenzoic acid and N-ethyl-ethanamine.

b) (25)-2-[[5-chloro-4'-[(diethylamino)carbonyl]-3'-fluoro[1,1 '-biphenyl}-2-yl]oxy]-

propanoic acid
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filtered and the filtrate was concentrated in vacuo to

give the sub-title conpound. Yield 3.51 g. Used
wowdokozt7schar act eri sation. is c) PCT/GB2005/003255

(2S) - 2- (2- bor ono- 4- chl or ophenoxy) - propanoi ¢ acid DI AD

(3 M) was added to a m xture of the product from step

b) (3.51 g), triphenyl phosphine (3.98 g), tert-butyl

(R -(+) lactate (2.02 g) &9d THF (80 m) at O0C

overni ght. The m xture was concentrated in vacuo. The

resi due was purified by flash col unm chronmat ogr aphy

eTut fithgcomnpdvnil setsexepated batthy methodiaftesample B sigp giugiasg the

th b<tiltl The i nt di at
produf sfieh i bebr e8P oAb A and 1M ha (16 m)
IH NMRDONMIEED6: $Y.76:72H (581, 1306 061 H, &) @7 1qQAE g/6road)e8l47 RH, s,

vacuo. Redi ssolved 1 n dichloronethane (10 m) and
broadpddOQRITRAb(BAN1)4 (38 d).rlekd BEs )2nd 1.0463H, Bdded water (1

) ST or 1 h . The reaction m xture was then
MS~E$‘%'JF)Z§9N§?§5) and made al kal i ne by adding dil ute
NaOH. The organic | ayer was separated and di scarded.

The aquous phase was acidified with concentrated HC
Example 3% pH , then washed with dichl oronmethane (x 2).

EE 3 Bl A6 p W bRaRyh NPT ol

ylloxy{H@logadoiéd agidVS: ESI (-ve): 244 (M H) d)
4-Dbrono- 2-fl uoro-i\y¥-bis(l-nethylethyl)-benzam de 30
The sub-title conmpoundfwas prepared by the nethod of
exanple 18 step a) ust N f1 uor obenzoi c acid
and di i sopropyl am ne. ( )F 304 (M+H)e)
(2S)-2-[[4" -[[bis(l-me | et hyl ) am no] car bonyl ]-5-chl o
ro-3'-fluoro[l,|"-biphe yl]-z- yl ] oxy] - propanoi c acid
The product of step c¢) €200 ng), the product of step

. 0y . iflubfRpVErblidfiedi um car bonat e

a1 (?%bggﬁ% ﬁgﬁ)goge?ggg%@%gaM) vvgyg charged to a fl ask and

h &4t eub-tle cemponnd was @dpaied byithe m@bw«g@f eEMPEOIR Hiehg using 4-

brom@-gg%%)irglg e%rzcen% a {cliy efnld%), 3 -di-ml%rgpiylrr%{igltng,h\ﬁ)@%cﬁ’l%ﬂﬁg it ﬁfderﬂeﬂ.hgllamine

(2 molar equivalent).

b) (2S)-2-[[5-chloro-4'-[(3,3-diflu0ro-1-pyrrolidinyl)carbonyl]-3'-ﬂuoro[l,l'-biphenyl]-2—
yl]oxy]-propanoic acid

Tetrakispalladiumtriphenylphosphine (0) (0.14 g) was added to a mixture of the
product of example 28 step c) (0.3 g), toluene (10 ml), 2M sodium carbonate solution (4 ml),
ethanol (4 ml) and the product of step a). The reaction mixture was heated at 90°C overnight,
then concentrated in vacuo. The residue was filtered (hyflo) and the filtrate was purified by
reverse phase HPLC to give the title compound. Yield 0.12g.
'{ NMR DMSO-D6: & 7.7-7.36 (5H, m), 6.9(1H, d), 4.8 (1H, d), 3.9 (1H, t), 3.83-3.66 (1H,
m), 3.6-3.45 (2H, m) 2.5 (1H, m), 2.07 (1H, s) and 1.44 (3H, d)..
MS: ESI (-ve): 426 (M-H)
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then purified by reverse phase HPLC to give the title
conpound. Yield 22 g IHNMRDMSO-D6: d 13.19 (IH s),

wQ2@8/071729 (5H, m), 6.92 (IH m, 4.97 (IH q)PCT/GB2005/003255
3.8-3.46 (2H, m 1.47(12H, s), and 1.18 (3H, d).

Exanpl e 29
(2S)-2-rf5-chloro-4'-r(ethyl nethyl am no) carbonyl | -3"-f
| uoro[l,1"-biphenyll-2-vn 1- propanoic acid s a)

4-brono-i V-et hyl - 2-fl uoro-i V-netb. yl - benzam de The
sub-title conpound was prepared by the nethod of

Exampled®| e 18 step a) usi ng Abr ono- 2-fl uorobenzoic acid
b

andrre I-t
2.5)-

bi heﬂ oL ldx ¢ heid- yl ] oxy] - O propanoic acid The
e conpound was prepared by the nethod of exanple
28 step e) using the productf of step a) and the
product of exanple 28 DMSO-D6: d 7.7
(IH, d), 7.55 (IH d), 9%8H m, 7.02-6.9 (IH,
, 4.62 (IH, q), 3.5-3 (2H, q), 2.3 (3H, d), 1.4
(3H, d) and 1.04-1.18 (3H m. S Ms: ESI (-ve): 378
(I\/H—I)Exanpl e 30 ( F
-l-frS-chloro-S -fl uord:" - f f met hvKl - met hyl et hvDani nol
B oRYh It L9 .~ opanoi c acid a)
a) 4 EBN(ll é‘{mje?ﬁgmlr?ezt E}];l/l)‘h{ ?/é-!%la!nr}gfh | et hyl)-benzani de
Tﬁme sulbtltle tbepoorpuasepasd i s anaio EtXﬁ@lp t&h¥ep prand

@ 18 step a) using Abronp- 2-fluorobenzoic acid

temaﬁ‘h fut §1 - 2- pr opanar ni ne. b)

'H Nl(/lzl’ébﬂ\/?s Sh'l 1@{,%) 714 (llﬂf ed)47 3[(fmeadmyls(5t7 6ved (9, ef)hunld)1.44
anm 1, eny ] oxy] - pr opanoi c

(9H, §ci d

b) (2S)-2-[[4'-[[(1,l-dimethylethyl)amino]carbonyl]-3'-ﬂuoro-S-(triﬂuoromethyl) [1,1'-
biphenyl]-2-yl]oxy]- propanoic acid

The title compound was prepared using the product of step a) and
(28)-2-[2-borono-4-(trifluoromethyl)phenoxy]-propanoic acid [WO2004089885] by the
method of example 32 step b).
'"H NMR DMSO-D6: § 7.9 (1H, s), 7.9-7.53 (5H, m), 7.16 (1H, d), 5.05 (1H, d), 1.47-1.16
(12H, m).
MS: APCI (-ve): 374 (M-H)

Example 34
(25)-2-[[5-chloro-3'-fluoro-4'-[[(1-methylethyDamino]carb onvll[1.1'-biphenyl]-2-vl]oxy]-

propanoic acid
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The title conpound was prepared by the nethod of
exanple 28 step e) using the product of step a) and
wao bwepriosuct of exanple 28 step c) 1H NVR DVSCPOBGBR005/003255
7.57-7.31 (5H, m, 7.02(1H, d), 4.9 (IH q), 3.8 (IH,
s, broad), 3.19(2H, s, broad + water), 2.52 (3H, S)
and 1.43(1H, d), 1.22-1. 16(6H, m M. APClI (-ve): 392
(MH) Exanmple 31 61
(2>y)-2-ff5 chl oro-4' -f(di et hyl am nokar bonyl | - 3" -f | uor
ori,|'-biphenvn-2-yll oxyl propanoic acid a)
a) 4- Mom%ﬂuowﬂ\’\ﬂﬂn@fhb’leﬂﬂ benzagride benzani de The

eig 4 t glﬂg;é\’ a‘é@ eﬁﬁ e tﬁg tdh)?e ed 8%&: usmg 4-

ono-Z-fluoro en20|
brom@ﬂﬁmﬁf&ﬁim@béi&ﬁﬁdﬂﬂ@ﬁopdﬁ)lm(r% ) 2-[[5-chloro-4

t-[(di eth | am no) car bo
H NMR&&@GW P741%) ?po&ﬂ (1%l"1§‘1ba7n%? Rl @R ped33-425 (1),
1.22 (é ng)gund was prepared by the nethod of exanple 28 step
) 5% ing the product of step a) and the product of

exanple 28 step c¢) 1H NVRDVMSO- DO d 7.76-7.21 (5H

b) 52 ipzhors:s highery - I{1- it pingalgarpsAY L A

S : ESI (-ve): 392 (MH Exanple 32 (
yl]oxfi &%&%g‘) rﬁ)ugro’\ -rQJ-difluoro-1-pyrrolidin gzlskar bonvn-B
Thb tidle ODMpbﬁndmvzpﬂmnpvarM/by theyhethqyt ofexanipte Fcstep b) using the

4- br Y di f i di
Pmd‘l‘?h%f% Sepe s bR oh O aRe 2WsBRPhG by tne’ merhod of
Nl@l’kglﬁg/fs?) gv% ﬁ i{ Hﬁbﬂﬂ ’ﬂZGE—’( R, 89f7l(q1Hr@)bar9aquH agid7 (15,
an f UOTO yrr0| di ne TOC | ori esalt and
d), 2.57 (bedddypeak] comtains DMSO and 1H), 14(3H d) and 1.16 (61, d),

MS: APCI (+ve): 380 (M+H)

Example 35 .
(2.5)-2-[[5-chloro-3'-fluoro-4'-[[(2-methylpropylamino]carbonyl} [1.1'-biphenyl]-2-

vlloxy]-propanoic acid

cl
a) 4-bromo-2-fluoro-N-(2-methylpropyl)-benzamide
The sub-title compound was prepared by the method of example 18 step a) using 4-
bromo-2-fluorobenzoic acid and 2-methyl-1-propanamine.

MS: ESI (+ve): 274 M+H)

b) (25)-2-[[5-chloro-3'-fluoro-4'-[[(2-methylpropyl)amino]carbonyl] [1,1'-biphenyl]-2-
yl]oxy]-propanoic acid

The title compound was prepared by the method of example 32 step b) using the
product of step a) and the product of example 28 step c).



10

15

20

(2 nol ar equivalent). s Db)
(2S)-2-[[5-chloro-4"-[(3,3-difluoro-I|-pyrrolidinyl)car
whoowgllt739 - f I uoro[ |, 1" -bi phenyl]-2- yl]oxy] - prppEHGBR®S/003255

acid Tetrakispal | adi untri phenyl phosphine (O (0.14 Q)
was added to a m xture of the product of exanple 28
step ¢c) (0.3 g), toluene (10 m), 2M sodi um carbonate
solution (4 m), Q ethanol®2(4 m) and the product of
step a). The reaction mxture was heated at 900C
overni ght, then concentrated in vacuo. The residue was

'H NMR IDMB6eD 6y 8.86 ) 1IAw), 1. .42 BH: af)e7 425 .33 (2HE M. 9§ (1H, d), 4.82

h tit d. Yield
(s, b 35 B RO 4 5. 9) é@@fﬁf“?s. 9(1H, d).
IH, t), 3.83-3.66 (IH, , 3.6-3.45
MS: ‘A‘(ﬁnﬁ(%?%d%ﬂ\(dm? r('r) 2.%)7 (IH s) ant(j 1. 44 (3H d).. s
M5: ESI (-ve): 426 (M H)Exanple 33
=2-rrd' -rr(l,l-dinmethylethvnamiiol carbonvn-3'-flu
(trlfluororrethyl) [1,1"-

Vo y y
XHQXXhHIQEEEM&E@dnpound was prepared by the nethod of
exanpl e 18 step a) ard ¢dertiary-butyl amne.

1HNVRDMSO- D6: 7.6 (I
dd), 6.57-6. 44 (IH,
(2S)-2-[[4" -[[(I,!-dineThyl
uoro-5-(trif|uoronethy
propanoic acid The tit
the product of step a) &
(2,S)-2-[2-borono-4-(trrfiuoronethyl)phenoxy] - propanoi

CT8E tile L%Q&%%@ﬂatgﬁ/ u§iﬁ7§the product of example 24 part a) and
(25)-2-[2-borono-4-(trifluoromethyl)phenoxy]-propanoic acid [W02004089885] by the

t),F7.c¢4 (IH dd), 7.3 (IH,
§ , s). b)

no] car bonyl ]-3" -f|
bi'phenyl ] - 2-yl ] oxy] -
conpound was prepared using

method of example 32 step b).

'H NMR DMSO-D6: & 7.88 (1H, d), 7.7-7.51 (3H, m), 7.43 (1H, t), 7.05 (1H, d), 4.54 (1H,
q), 3.58-3.06 (4H, m), 1.84 (4H, s) and 1.38 (3H, d).

MS: APCI (-ve): 424 (M-H)

Example 37
(25)-2-[[3'.5-dichloro-4'-(1-pyrrolidinylcarbonyl)[1.1'-biphenyl]-2-yl]o¥y] -propanoic

WQ

a) (25)-2-[[3',5-dichloro-4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-2-ylJoxy]-1,1-

acid

dimethylethyl ester propanoic acid
The sub-title compound was prepared by the method of example 1 step ¢)
using the product of example 18 step c).
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nmet hod of exanple 32 step b). 1HNVR DMSO-D6: d 7.9
(IH, s), 7.9-7.53 (5H, m, 7.16 (IH d), 5.05 (IH d),
wazeéo11736 (12H, m. MS: APCI (-ve): 374 (M H) PERaBPI08/003255
34 S -
-rfS-chloro-S -fluoro”' -ffd-nethyl et hvDam nol car bonyl i
riJ'-bi phenyl | ~-vll oxyl pr éanoi c aci da)
4- br onp- 2- f 1 uor o- JV- (I - netRyl et hyl ) - benzam de The
sub-title conpound was prepared by the nethod of
exanpl e 18 step a) using 4- brono-2-fl uorobenzoic acid
b) 2Sp2el[3sSpdishtomard’-(E-pynalinirylambpryl) [d,17-biphenyli-2-yi oxy}-prepancic
(IH, dd), 7.37 (IH dd), 6.45 (IH, s) 4.33-4.25 (I H,
acid y "9 22 (6H, d), b - - Schlor o- '-fl uor o '- |
- RS Hitté edhyoridivie peefabairtyl the nlethodufiehamyle]25 stepyb)]using]the
- propanoi ¢ acid The title conmpound was prepared by the
produgtex{istsyt a3f exanpl e 32 step b) usi ng the product of step

1 f t
i N B ORE 7 33 88 1 FERIE 6. 2R TORR )y 7.01 (1B, 96 (I,
qQ), 3idzﬁ,t)gl,9741 L (4H, *rh)aih)iH&(GH d.H d), 2.52 (broad peak,
contains DMSO and IH), 1.4 (3H, d) and 1.16 (6H, d),
MS: ARS:T (apy 406:BH) 380 (M+H) Exanpl e 35
(2S)-2-[[5-chloro-3" -fluoro-4'-[f(2-methyl propyl)am no
lcarbonyl I[I,] t-biphenyll-2- ylloxyl -propanoic acid
Exaniple 38 br ono- 2-f [ uor o-i V- (2- et hyl propyl ) - benzam de The

sub-titl e, compoynd vas prepaed bxnilS-EEom 9

propanoic acid

Cl
a) 1-[(5'-chloro-2'-hydroxy-3-methyl[1,1'-biphenyl]-4-yl)carbonyl]-pyrrolidine

The sub-title compound was prepared by the method of example 18 step b) using the
product of example 27 step a)
MS: ESI (-ve): 315 (M-H)

b) (2S)-2—[[5-chloro—3'-methyl—4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-z-yl]oxy]-l,l-
dimethylethyl ester propanoic acid

The sub-title compound was prepared by the method of example 1 step €) using the
product of step a)
MS: ESI (-ve): 442 (M-H)

) (2S)-2-[[5-chloro-3'-methyl-4'—(1—pyrrolidinylcarbonyl)[1,1'-biphenyl]-z-yl]oxy]-
propanoic acid

The product of step b) (0.2 g) was dissolved in dicloromethane (3 ml) and TFA (3 ml)
was added and stirred for 2 hours, then concentrated in vacuo. Purified by reverse phase

HPLC to give the title compound.
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br ono- 2-f| uor obenzoi c acid and 2-net hyl -I - propanam ne.
MB: ESI (+ve): 274 (M+H) b)
W@ 28p402¢7p4 5- chl oro-3' -fl uoro-4' -[[ (2- met hyl pr opyT/GBR008003255

]carbonyl][I,]"-biphenyl]-2- yl]oxy]-propanoic acid
The title conpound was prepared by the nethod of
exanple 32 step b) using the product of step a) and
t he product of exarrpl e 2804tep c).1 NVR DVBO-D6: d
8.36 (IH, s), 7.7-7.42 (3H, m), 7.42- 7 31 (2H, m,
6.96 (IH d), 4.82 (IH q), 3.08 (2H, , 1.94-1.73

'H NMR BMED;DA:. 47.68 2 HE), B¥701 Biion), @92 L, AAEET6 (1H,€),:3.5 (CH,

), 31G0E D1 523 R OL RT3 A i | 458 n- s

|t Qr NvfS i J' - bi phenvil -1yl oxyi- propanoic acid
MS: P{%j(g(tf"?l gg@;%npoand was prepared using the product of
exanpl e 24 part a) and
E 5)-2-[ 2-borono-4-(trifluoronethyl)phenoxy]-propanoic
Xa [ WC2004089885] by the nethod of exanple 32 step

Schmmﬁm
H , 4.54 (IH, q), 3.58-3.06
(4H, n, '1.84 (4H s% fd 1. 38 {3H d). Ms: APC
(-ve): 424 (MH) Exanple 37 |(
Sh-Z-ff3S ~-di chl or o?' - dopy é@arbonvalJ'-bi phen
e 20 (
-pyrrolidinylcarbonyl )[I,]"-Db

yl I ~-yl | o™yl - propanoi c_a
met hyl et hyl ester propanoic

)-2-[[3",5-dichloro-4
i phenyl ]-2-yl]oxy]-I,Io0

acid The sub-title conp®und was prepared by the nethod
of exanple 1 step e)

The title compound was prepared by the method of example 18 step d) using the
product of example 38 step a).
'H NMR DMSO-D6: & 7.57-7.18 (5H, m), 7.0 (1H, s), 4.63 (21, s), 3.48 (2H, 5), 3.12 (2L, ),
2.24 (34, s) and 2.0-1.72 (4H, m).
MS: APCI (+ve): 374 (M+H)

Example 40
[[3'-fluoro-4'-( 1-pyrrolidinylcarbonyl)-5-(trifluoromethyl)[1,1'-biphenyl]-2-yl]oxy]-

acetic acid

a) [[3'-ﬂu0r0-4'-(1-pyrrolidinylcarbonyl)-S-(triﬂuoromethyl)[1,1'-biphenyl]-Z-yl] oxy]-
acetic acid-1,1-dimethylethyl ester .

The sub-title compound was prepared by the method of example 32 step b) using the
product of example 26 step a) and the product of example 24 step a).
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usi ng the product of exanple 18 step c).b) (2S)-2-[[3
| ,5-dichloro-4"-(l-pyrrolidinylcarbonyl)[],]"-biphenyl
wWQ 2692176 Yy] - propanoi ¢ acid The title conpoundP@EEB2005/003255
prepared by the nethod of exanple 25 step b) using the
product of step a). s 1H NVR DMSO-D6: d 7.82 (IH, s),
7.63 (IH d), 7.45-7.39 (3H m, 7.01 (IH d), 4.96
(IH, qg), 3.5 (2H, t), 1. 9ﬁﬁ.81(4H m and 1.42 (3H,
d). M5 APCl (-ve): 406 (MH Exanple 38 Q
(2S)-2-[r5-chloro-3'-nethyl -4'-(l-pyrrolidinyl carbom{
b) [[3M1uoto 4'b(l gy nelidiaylghr ooy - apﬁhmmna%nyblla} -biphenyl]-2-yl]oxy]-
H)S -chloro-2'-hydroxy-3-nethyl [I,]"-bi phenyl]-4-yl)
mw“%ﬁf onyl]-pyrrolidne The sub-title conpound was
PTRE &1 SoRyorindey¥Rirédedty 1% afgthe ditxainple I8)stepsd)nginghbe
s product of exarrpl e 27 st ep a) Ms: ESI (-ve): 315
produ¢ipidfeps). (2S) - 2- [[5 chl oro- 3" - net hyl -

1 | n
HNYRGORREEDRTE SR G RT 7P i TP s G
(1H, @CM(Q{TJP% sglbzﬂlts |3921362W@l;lé]16;ﬁ W&$—1rﬂ@@ﬁmd by the
exa 1 step e) using the product of step

MS: AJCMgveEsi2 (M ggl)) 442 (MH) c)

(28) 2 [[5-chloro-3" -nethyl-4"-(l-pyrrolidinyl carbonyl

)[I,1"-biphenyl]-2-yl]oxy]- 5 propanoic acid The
Exanﬂﬂ@dyct of step b) (0.2 g) was dlssolved in
) di Ioronﬁthane (3.m.)) and TFA (

loxFbiddaB i

' -(b-pykyplidin learbopyl)

The title compound was prepared using the product of example 27 step a) and
(28)-2-[2-borono-4-(trifluoromethyl)phenoxy]-propanoic acid [W02004089885] by the
method of example 32 step b).

'"H NMR DMSO-D6: § 7.78-7.43 (4H, m), 7.23 (1H, d), 7.06 (1H, d), 5.04 (1H, d), 3.37 (2H,
d), 3.08 (2H, m), 2.28 (3H, s), 1.96-1.72 (4H, m) and 1.45 (3H, d).
MS: APCI (+ve): 422 (M+H)

Example 42
[13'.5-difluoro-4'-(1-pyrrolidinylcarbonyl)[1.1'-biphenyl]-2-yl]oxy]-acetic acid
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HPLC to give the title conpound. IHNVRDVSO- D6: d 7. 54

(2H, s), 7.37-7.21 (3H, m, 6.92 (IH d), 4.76 (IH,
wa@20068265¢ 2H, s), 3.11 (2H, s), 2.23 (3H, s), BCPBB100FMH03255

(4H m and 1.4 (3H, d). Ms: APClI (+ve): 388 (M+H)

Exanpl e 39

\\5-chloro-3" -nethyl-4t-(I-pyrrolidinyl carbonyl)

f1,1" -bi phenyll-2-yll oxyl6-6aceti c acid The title

conmpound was prepared by the nethod of exanple 18 step

d) using the product of exanple 38 step a).

1HNMRDMSO- D6: d 7.57-7.18 (5H, m, 7.0 (IH, s), 4.63

( S) ,,, 3. \ 2 124 (3H, d

) 3,5ty o T, Dhonchich-tolodeadyl 92 50 89
[ {sﬁtulofd[-mn@m%;éybﬁ(dmwm dl g‘)amycbmarzm:rmmz@n el (L 20 rgytetrakis
e - bl phe

palladiuraiphtapResBIIA (0D Gy 2o TRy F0 Biih SHns @0 gl g Wsgtem

]
B S St T v

concemae@ reprue dhanydiited wight w@wr alid gkymoktetd zrlmaqpecw)s lapgd rygps
separaé&igﬁsf ag;g(gﬁgg ?vfétaelﬁfﬁgg %hen ex t%d %x)ﬁh er%ﬁlyl acgtat%r %jlg it gthyl

acetath [1% etd \lvéi@ rd‘?le& (M(gb()@yafnﬁ‘%bhé’én'ﬁﬁ{e@aﬁ D@l th gbre(thé sift-titds eoidpound
phenyl] - 2-yl ] oxy] - acetic acid The title

asabmgﬂpd@delﬁﬁgpared by the nethod of exanple 38 step

S L N

7.26 (1H, d) 4.6 (2H, s), 3.49 (2H, t), 3.27 (2H,
t), and 1.94-1.8 (4H, nm. Ms: APClI (+ve): 412 (MH)
MS:ESI(ve) 306 (M-H)

b) 1-[(3,5'-difluoro-2'-methoxy[1,1'-biphenyl]-4-yl)carbonyl]-pyrrolidine

The sub-title compound was prepared by the method of example 18 step a) using the
product of step a) and pyrrolidine.
MS: ESI (+ve): 318 (M+H)

¢) 1-[(3,5'-difluoro-2'-hydroxy[1,1'-biphenyl]-4-yl)carbonyl]-pyrrolidine

The sub-title compound was prepared by the method of example 18 step c) using the
product of step b).
MS: ESI (-ve): 304 (M-H)

d) [[3',5-difluoro-4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-2-yl]oxy]-acetic acid
The title compound was prepared by the method of example 18 step d) using the
product of step ¢).
MS: ESI (-ve): 362 (M-H)
' NMR DMSO-D6: & 7.8-6.6 (6H, m), 4.49 (2H, s), 3.6-3.04 (4H, m) and 2-1.67 (4H, m).
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Exanpl e 41 (
[ -1-rFB -nethyl~' -d-pyrrolidinyl carbonvD S-ftriflttoro
woreaohwDf759" - bi phenyl i - Zyl i oxyl - propanoi ¢ aci dPd6B2005/003255

title conpound was prepared using the product of

exanpl e 27 step a) and

(2,S)-2-[2-borono-4-(trifl uoronethyl)phenoxy] -

rropanoi ¢ acid [ W2004089%85] by the method of exanple

32 step b). 1H NVR DMSO- D6: d 7.78-7.43 (4H m, 7.23

(IH, d), 7.06 (IH d), 5.04 (IH, d), 3.37 (2H, d),
Exampled8B (2H, m), 2.28 (3H, s), 1.96-1.72 (4H, nm) and 1.45

, MS: | APCI ve) s 422 } .
casy-2ifhs-dlmgt gy olifgog T RBIGA  o-orgpapote
acid €nyll-2-vnoxyl-acetic acida)

3,5 -difluoro-2' nethox ' - bi phenyl ] - 4-carboxylic

acid 5-fluoro-2-net }Fyoro c acid ( 1 9),
oi
Y

4- br ono- 2- f | uor obenz aci .29 g), tetrakis
pal | adi unt ri phenyphosSpho ne m g), toluene (40
m), ethanol (16 m) a di carbonate (10 m)
were charged to a fla nd heated at reflux

overni ght. The m xture Was concentrated in vacuo then
diluted with water and Bthyl acetate. The aqueous

ei%? gg%/\g%naﬁ? r\g%sﬁgdﬂapaag% acthg 'nfle.Pﬁ %s}/ggt ?arlf)\{e tffp é{f&ﬁ? e%(ample 38
step c) BAEE the\WRb uct bT St B4 and concentrat ed in vacuo to
give the sub-title conpound as a Igle solid.

HNMRMO-DH YR 6CDE, 8), 7¢78 (U8 i ﬁ391(} £, 1424 GHL, Tiia,)v 17-7.01 (1H,
m), 6 ég,%ls(iggl;‘ VY m[,rﬁa) 3;5476@?1( g' S 31 (ool 1 (880 8820 M an

1.38 (@Hdajl uor o-2' - met hoxy[ |, |"'-bi phenyl ]-4-yl)carbonyl]-py
rrol1dine The sub-title corrpound was prepared by the
MS: ARChewe)o374eMdrihl e 18 step a) using the

Example 44
(2.5)-2-]I5-chloro-3'-fluoro-4'-[( 2-methyl-1-pyrrolidinyl)carbonyvll[1.1'-biphenyl]-2-

vlloxy]-propanoic acid

HOO

w&

The title compound was prepared by the methods of example 32 step a) and example
32 step b) using the products of example 28 step ¢) and 2-methylpyrrolidine.
11 NMR DMSO-D6: & 7.74-7.65 (1H, m), 7.59-7.5 (1H, m), 7.42-7.31 (3H, m), 6.92 (1H, d),
4.7 (1H, q), 4.21-4.08 (1H, m), 3.6-3.5 (1H, m), 3.4-3.2 (1H, m), 2.1-1.7 (4H, m), 1.4 (3H, d),
1.23 (3H, d).
MS: APCI (-ve): 404 (M-H)
The compound was further purified by chiral HPLC to give:-
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product of step a) and pyrrolidine. MS: ESI (+ve): 318
(MHH) ¢) |
wo 2006826559 di f|1 uoro-2' - hydroxy[ |, 1" -bi phenyl ] - 4rgt/-82006003255
nyl]-pyrrolidine The sub-title conpound was prepared
by the nethod of exanple 18 step c) using the product
of step b). Ms: ESI (-ve): 304 (MH d) [[3
", 5-difluoro-4'-(1-pyrrol 08 nyl car bonyl)
[1,1 -bi phenyl] -2-yl]oxy]-acetic acid The title
conmpound was prepared by the nethod of exanple 18 step
Examplle 4§si ng t he product of step c). Ms: ESI (-ve): 362
(M 1 VR ; {18 Q.. (.G B C )

S oA AT oAt 21 © A1), EXalipl € 2
vlloxy)-pPofdndic &cidli f | uoro-4' - (1 -pyrrolidinylcarbonyl)[l,1"-b
I phenyl | -2-yl ] oxy]-propanoic acid The title conpound
MS:%('HPE&Q?@%‘%} the methods of exanple 1 step e) and
exanple 38 step c¢) using the product of exanple 42
step ¢c). 1H NVRDMSO-De: d 7.76 (IH, d), 7.573 (IH, d),
7.39 (IH t), 7.24 (IH d), 7.17-7.01 (IH m,
6.95-6.84 (IH m, 4.67 (IH m, 3.47 (2H, t), 3.4-3.1
Exampled6 ny  1.89-1.84 (2H, m and 1.38 (3H, d). M. APC

2 5’-@@&&3%&%&-&'-

- yl-1-pyrrolidin
ylloxwprepdnwie/acid ., | ' - bi phenyl | -2- yl | oxyl - propanoi ¢ aci d

i fci
) tigl und was prepared by the nethods of
hdS.A&&iﬁﬁF24§§? &p a) and exanpl e

Example 47
(2.8)-2-[[4'-[(cyclopentylamino)carbonyl]-3'-flaoro-5-( trifluoromethyl)[1.1'-biphenylj-2-

vlloxy]l-propanoic acid

AN S We

a) 4-bromo-N-cyclopentyl-2-fluoro-benzamide

The sub-title compound was prepared by the method of example 18 step a) using 4-
bromo-2-fluorobenzoic acid and cyclopentanamine.
'f NMR CDCls: § 7.98 (1H, t), 7.4 (1H, d), 7.36-7.12 (1H, m), 6.65-6.43 (1H, m), 4.4 (1H,
qd), 2.19-2 (2H, m), 1.8-1.43 (6H, m).

b) (28)-2-[[4'-[(cyclopentylamino)carbonyl]-3'-fluoro-5-(trifluoromethy¥)[1,1'-biphenyl]-
2-yl]oxy]-propanoic acid

The title compound was prepared using the product of step a) and
(25)-2-[2-borono-4-(trifluoromethyl)phenoxy]-propanoic acid [W02004089885] by the
method of example 32 step b).



32 step b) using the products of exanple 28 step c)
and 2-net hyl pyrrolidine. 1HNVRDVMSO- DO d 7.74-7.65
W@ bddp/omy759 7.59-7.5 (IH, m, 7.42-7.31 (3H m ,PEGI/&B2005/003255
(IH, d), 4.7 (IH q), 4.21-4.08 (IH, m, 3.6-3.5 (IH,
nm, 3.4-3.2 (IH, m, 2.1-1.7 (4H m, 1.4 (3H, d),
1.23 (3H, d). Ms: APCI (-ve): 404 (MH) The conpound
was further purified by c®Pral HPLC to give: - Exanpl e
45
(Z-yt-l-rrS-chloro-S -fluoro® -rrfl SI-I1-nmethyl-I|-pyrro
'H NMR iNDgOHRGE S BIMH d), 78i8phéh(AH,thy 7i18XYH, Dpp g4 hdi @), 4.21 (1H,

o, 150 % Ll A8 1 b3 VA " {040 Bcixamel e 46 (

: Aﬁ&\f;l-_q‘,% k- M-pyrrolidinyllcarbonyl UJ'-biphenyli-lyllo
MS Xy -( p?opargoi I(‘;D(aci d M5 APClI (-ve): 404 (MH Exanple
47 (25

0 ‘-2-{[4‘ -r(cvcl opentyl am no) carbonyl | -3" -flttoro-5-(tr
Xam romet hyl)[I.,|'-bi phenvn-2- yll oxyi-propanoic

28)-283'Uf1daro' (2 FReth ARG chkb dnyll |- SotrifhivronethydH1 The
Sub-Tr1tTe_conpound was prepared by the nethod of

biphenylh2ryl}oxyipropanoio adidi ng 4- br ono- 2- f | uor obenzoi ¢ aci d
and cycl opentanamngo L NVR CDCI 3: d 7.98 (IH t), 7.4
(IH d), 7.36-7.12 (1K, m, 6.65-6.43 (IH m, 4.4
(IH qd), 2.19-2 (2H,¥) .43 (6H, m. b)
(2S)-2-[[4"-[(cycl opent )C%r bonyl ] -3t-fl uoro-5-(
trifluoromethyl)[l,!I’ -

The title compound was prepared using the product of example 34 step a) and
(285)-2-[2-borono-4-(trifluoromethyl)phenoxy]-propanoic acid [W02004089885] by the
method of example 32 step b).

' NMR DMSO-D6: § 8.19 (1H, d), 7.73-7.54 (5H, m), 7.11 (1H, d), 4.83 (1H, q), 4.06 (1H,
sept), 1.4 (3H, d), and 1.16 (6H, d).
MS: APCI (-ve): 412 (M-H)

Example 49
(28)-2-[[4'-I( ethvlamino)carbonvl]-S'-ﬂuoro-S-(triﬂuoromethvl)[1,1'-biphenvl]-Z-vl] oxv]-

propanoic acid

a) 4-bromo-N-ethyl-2-fluoro-benzamide
The sub-title compound was prepared by the method of example 18 step a) using 4-

bromo-2-fluorobenzoic acid, ethylamine hydrochloride and triethylamine.
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2-yl]oxy] -propanoic acid The title conpound was
prepared using the product of step a) and
W@ 2608020259 2- bor ono- 4- (tri fl uoromnet hyl ) phenoxy] PQT/GBa008i003255
c acid [WR004089885] by the nethod of exanple 32 step
b) . IHNMRDMSO- D6: d 8.31(1H, d), 7.78-7.43 (5H, m,
7.17 (IH d), 5.03 (IH q), 4.21 (IH q), 1.9-1.8 (2H,
m, 1.78-1.63 (2H, m and79. 78- 1. 4 (7H, m. Ms: APC
(-ve): 438 (MH) Exanple 48
(2S)-2-rr3' -fluoro-4"'4r(Il-nmethyl ethyl)am nol carbonvn-5
"H NMR 0D G15:188.0 trétHith 741 (1 Hp dp Heiy(LEL 8), Wrd200l34, s)oP Sp4AL; @) and 1.26
acid The title conmpound was prepared using the product
(H, tof exanple 34 step a) and Q
(2,5)-2-[2-borono-4-(trifluoromethyl)phenoxy] - propanoi
c acid [V\02004089885]lby the met h(i)ld of e>l<la pl e 32 St?

11 IHd, 4.83 (IH q), 4.06 (IH, sept), 1.4 (3H,
Ioxyjrpro (6H, d). MS: APCl (-ve): 412 (MH) s
El‘ﬁc“’ﬁ’ﬂl@c&ﬁpound was prepared using the product of step a) and

SSV2-r[4' -t (et hyl bonyl | -
S L R R R PR
metho@ ﬁﬁéﬂﬂ%le\ézes‘%&%paz f1 uor o- benzanmi de The sub-title

red by the nmethod of exanple 18 step
'H NMR ISISTODE: 5 BRONDH 2,11, 167 ShsHz o) £7. 84 (1, B 93 @, me), 3.3 (2H qQ),
hydr ochl ori de and triethylarnine. IHNMR CDCl 3: d 8.01
143(§HH1) epd LA Q1 H d), 7.31 (IH d), 6.62 (IH, s),

Ms: APCrb8 odtnERg 1-26 (3H t).

Example 50
(28)-2-[[5-chloro-4'-[]( 1,1-dimethylethyD)amino]carbonyl}-3'-fluorof1.1'-biphenyl]-2-

vlloxy]-propanoic acid

Cl
The title compound was prepared using the product of example 33 step a) and the
product of example 28 step c) by the method of example 32 step b).
'H NMR DMSO-D6: & 7.89 (1H, s), 7.57-7.38 (5H, m), 6.99 (1H, d), 4.98 (1H, ), 1.43 3H,
d) and 1.39 (9H, s)
MS: APCI (-ve): 392 (M-H)
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bU2SV2-rf4t-r(ethyl am no)carbonyl | -3 -flttoro-5-(trifl
uoronet hvnri q' - bi phenyl | -2- yll oxyl -propanoic acid
wab@en2t75®e conmpound was prepared using the proPCIVGBRG05/003255

step a) and (2
)-2-[2-borono-4-(trifluoronethyl)phenoxy]-propanoic
acid [ WO2004089885] by the nethod of exanple 32 step
b). 1H NVMR DMSO-D6: d 8.351(IH, t), 7.73-7.5 (5H, m,
7.14 (IH d), 5.03 (IH m, 3.3 (2H, q), 1.43 (3H, d),
and 1.1 (3H, t). Ms: APClI (+ve): 400 (M+H) Exanple 50

xamﬁlé SN2-rr5-chloro-4"-rr(l,I-dinethylethyl )am' nolcar bonv

A I

",aggﬁthp 33 step a) and the product of exanple 28 step
u_)_‘rjy_l’he nmet hod of exarrpl e 32 step b). 1 NVR DMSO Dé6:

d 7.89 (IH, 7. 512°38 99 (IH, d), 4.98
(1 H, q),( 1.42)(3H, d)/\fand (1F53 P/@s) |v§s: APC% (-ve):
392 (M H) Exanpl e 51

(2S)-2-f[5-chloro-4"- »«en#ylantnokarbonyll-B
t-fluoro[l,| t-biphen 2-yl | oxyl propanoi ¢ acid The
title conpound was prepared by the nethod of exanple
32 step b) using the pfoducts of exanple 28 step c)

< b 18 SBinPoynt i Bagten HENTAR S Eeyyicah sty ) dfing e
produét's ot e)@QmSplé 2§@teﬂ 3 8nd bHmpR 47 dteP8). 1 82 (2H n)
and 1.78-1.41 nl'zl
1HNMR\I@MS(M=D¢ @rwm;;(lﬂ S, 833 (1EL dy.7.6-7 39(0 m). 7.0 05 4, 498 (11,
0), 4.24-4.19 (1H, m), 1.98-1.82 (2H, m), 1.81-1.59 (2H, m) and 1.78-1.41 (7H, m).

MS: APCI (-ve): 404 (M-H)

Example 52
(25)-2-[[5-chloro-4'-[(cyclopropylamino)carbonyl]-3'-fluoro[1.1'-biphenyl]-2-yljoxy]-

propanoic acid

cl
a) 4-bromo-N-cyclopropyl-2-fluoro-benzamide
The sub-title compound was prepared by the method of example 18 step a) using ) 4-
bromo-2-fluorobenzoic acid, and cyclopropylamine.
' NMR CDCls: § 8.02 (1H, t), 7.42 (1H, d), 7.29 (1H, dd), 6.73-6.71 (1H, m), 2.96-2.94
(1H, m), 1.63-1.6 (2H, m) and 0.87-0.82 (2H, m).

b) (2S)—2-[[5-chloro-4'-[(cyclopropylamino)carbonyl]-3'-ﬂuoro[l,l'-biphenyl]-2-yl]oxy]-
propanoic acid

The title compound was prepared by the method of example 32 step b) using the
products of example 28 step c) and step a).
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Exanpl e 52
(2S)-2-fF5-chloro-4'-[(cvcl opropyl am no) carbonyl | -3" -f
wo ewr021759 ' - bi phenyl | - 2-yl | oxyl propanoi ¢ aci d BT/GB2005/003255

4- brono-i V-cycl opropyl - 2-f | uor o- benzam de The

sub-title conpound was prepared by the nethod of

exanpl e 18 step a) using ) 4- bronp-2-fluorobenzoic

aci d, and cycl opr opyI am né2 1HNVR CDO 3: d 8.02 (IH,

t), 7.42 (IH d), 7.29 (IH dd), 6.73-6.71 (IH, lﬁ,

2.96-2.94 (IH m, 1 63-1.6 (2H, ng and 0.87-0.8 ;
1HNMRDM};O-D6 & 8.40 (1H, d), 7.60 - 7. 55 (2H 7.50 (1H, dd), 7.42 - 7.38 (2H m),

ron (b ICTCH SRSy AR5, B85 PEADARL B30 Bs o

%gtle conmpound was prepared by the nethod of exanple

’"32 step b) using the products of exanple 28 step c)

MS: A (stegB70)(M-H)NVMR DMSO-D6: d 8.40 (IH, d), 7.60 -
7.55 (2H, m, 7.50 (IH dd), 7.42 - 7.38 (2H, m, 7.01
(IH, d), 4.98 (IH, q), 2.86 (IH dsextet), 1.44 (3H

Exa #esg) 73 - 0.68 (2H, m, 0.58 - 0.53 (2H, mM. M= APCI
6 (M lExarrﬁ)le 53( .

‘o ororlﬁ!-blphenyl|-I-vnoxy|probén6|c ac;d a) |
= -|\h(l-ethylpropyl) 2-fl uoro-benzam de The

sub-title conpound Oprepared by the nmet hod of
exanple 18 step a) using 4- Fbrom)- -fl uor obenzoi c acid
and 3-pentanam ne. 1 : 97 (IH, t), 7.42
(IH dd), 7.31 (IH dd 6. 38 , M, 4.06-4.0

(IH, m, 1.7-1.62 (2H .51-1.42 (2H, m and 0. 97
(6H, t).

cl

a) 4-bromo-N-(1-ethylpropyl)-2-fluoro-benzamide

The sub-title compound was prepared by the method of example 18 step a) using 4-
bromo-2-fluorobenzoic acid and 3-pentanamine.
'H NMR CDCl3: § 7.97 (1H, 1), 7.42 (1H, dd), 7.31 (1H, dd), 6.4-6.33 (1H, m), 4.06-4.0 (1H,
m), 1.7-1.62 (2H, m), 1.51-1.42 (2H, m) and 0.97 (6H, t).

b) 5'-chloro—N—(1-ethylpropyl)—3-ﬂuoro—2'-methoxy-[1,1'-biphenyl]-4—carboxamide
The sub-title compound was prepared by the method of example 18 step b) using the

product of step &) and 4-chloro-2-methoxy boronic acid.

MS: ESI (+ve): 350 (M+H)

c) 5'-chloro-N—(1—ethylpropyl)-3-ﬂuoro-2'-hydroxy-[1,1'—biphenyl]-4-carboxamide

The sub-title compound was prepared by the method of example 18 step c) using the
product of step b).
MS: ESI (-ve): 334 (M-H)

d) (2R)- 2~(4-methylphenoxy)-propanoic acid, methyl ester
CO,Me

K
v
W
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b) 5!-chloro-iV-(l-ethylpropyl)-3-fluoro-2
t-met hoxy-[I,1"-biphenyl]-4-carboxam de The sub-title

w@E oovpon1® was prepared by the nethod of exanpl BCT/B8B2G08/003255
b) using the product of step a) and 4-chl oro- 2- net hoxy
boronic acid. Ms: ESI (+ve): 350 (MtH) c)
5'-chloro-iV-(I-ethyl propyl) 3-fluoro-2'-hydroxy-[1I,
- bi phei i yl ] - 4- car boxani de 7¥he sub-title conmpound vvas
prepared by the nethod of exanple 18 step c) using the
product of step b). MS: ESI (-ve): 334 (MH) d) (2R1 .
2A(sé}unen bf/mpth@'h@bs(ﬁ)mg(ﬁ)@@g)a@adetomlﬁ)ﬁw B gpsrcooled to 5°C

and sigRoftine 13 B 4o oo ey e BBt

separa{egsg)r o%)of%%ﬁ@nésﬁlfbﬂ&’l’%ﬂl&l\det(ll .58} hydcateniitile (33 ml) was added

chl ori de . A separate sol ution
dropwdemvbnlmmmsmalﬁtmyﬂlg thhlt@npmtu(e Helow 5§§ The rg@CéxoaﬁerP was

e 3 kb SRS S B TR g i

1) dn8c8R ARG R kR ERE thddudtin et her and wat er
(MgS(f\?\gaélga dded aﬁd t he orggnl c fraction dried (MgSO4) and
comp(nnldcaelat}lfeﬁb‘E@lll(ﬂﬁVh@D.IO to give the sub-title compound

B R N L

3H, &3H s), 1.51 (3H d). O e (ZSDZ [ 5-chl oro-4'
| - et hyl propyDani noi carbonyl|-3 '-fluoro Fl
, 1' - bi phean—2 yll oxy| pr opan0| c acid The product of

vl]oxsvlﬁf@pﬁﬁﬁ geﬁl to a fI ask and stirr d at 50C for 16 s h.

2—2“ @e;e {q%%%tgtlrﬂ%g@gcs t&%ﬂo:ra tlie%)rg%hgg ﬁ§ dt|61|) d &q9vr\ﬁgt)h %oteassmm
carbonate (135 mg) in acetonitrile (10 ml) were charged to a flask and stirr.d at 50°C for 16
h. The reaction mixture was cooled, diluted with water (20 ml) and exiracted with diethyl
ether (3 x 10 ml). The organic fractions were washed with brine, dried (MgSOy) and
concentrated in vacuo. The resulting yellow oil was dissolved in a 1:1 mixture of
THF/methanol (10 mi) and 1M NaOH added (1.1 ml). The mixture was stirred at room
temperature for 4 h and then concentrated in vacuo. The residue was purified by RPHPLC to
give the title compound as a white solid (175 mg).

'H{ NMR DMSO-D6: § 8.02 (1H, d), 7.75 (1H, d), 7.59-7.48 (2H, m), 7.31 (2H, td), 6.93 (1H,
d), 4.59 (1H, q), 3.75 (1H, quintet), 1.59-1.37 (4H, m), 1.34 (3H, d), 0.89 (6H, t).
MS: APCI (-ve): 406 (M-H)
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ether (3 x 10 m). The organic fractions were washed
wth brine, dried (MJSO4) and concentrated i n vacuo.
wab@enzsed ti ng yel l ow oil was dissol ved i n a 1rdT/GB2005/003255

m xture of THF/ methanol (10 m) and | M NaCH added (1.1

m ). The m xture was stirred at roomtenperature for 4

h and then concentrated in vacuo. The residue was

purified by RPHPLC to Q gife the title conmpound as a

white solid (175 ng). 1HNVRDMSO-D6: d 8.02 (IH, d),

7.75 (IH d), 7.59-7.48 (2H M, 7.31 (2H, td), 6.93
Exampletd4 d), 4.59 (IH q), 3.75 (IH quintet), 1.59-1.37

2 -2( C oS- (] gm%?o)&?rlf)lbn% fl.fv%inﬁglgﬂ-i-_vﬁgkﬂ-

propangfackd [ F 5-chl oro-3' -fluoro-4'-[(nethyl ai ni no)carbonvn
ri, 1 -DiphenyII-Z-vnﬁéy - propanoic acid a)
4- br ono- 2- f 1 uor o-i V- yI-bgii am de The sub-title
conmpound was prepared t hejneflhod of exanple 18 step
a) using Abrono- 2-fl ' {ci d and net hyl ani ne
hydr ochl oride. 1H NWR

I C
5. %0 (IH t), 7.42 (IH
dd), 7.32 (IH dd), 6.66 (IH s), 3.03 (3H dd). o b)
5'-chloro-3-fluoro-2'-

-methyl -[ I, 1" -bi phenyl ] -&4-car boxam de The sub-title
conpoupnd wa r ed by..the nethod of exanple 18 step

a) 4'%?%5#?1@‘0{%&"8‘?@‘3%%{3“@%@ ep a) and 4-chl or o- 2- net hoxy
boheBiK-tifle 'béin%)dﬂﬁd veaSlprépave) by A8 dnetMd-Hf example 18 step a) using 4-

5' -chloro-3-fluoro-2'-hydroxy-iV-nethyl-[|,1"-biphenyl
bromq-2Alusselsoxeifiagid anf aeduparnine hydroshiosidRd was prepared by

'H N@?:%ﬂ@%%.o%f(lﬁ’,(ﬁ{‘?hf(ﬁ% & eP3E N NS 6 QR ERduBt 3 dd).

b) 5'-chloro-3-fluoro-2'-methoxy-N-methyl-[1,1'-biphenyl]-4-carboxamide

The sub-title compound was prepared by the method of example 18 step b) using the
product of step a) and 4-chloro-2-methoxy boronic acid.
MS: ESI (+ve): 294 (M+H)

c) 5'-chloro-3-fluoro-2'-hydroxy-/N-methyl-[1,1'-biphenyl]-4-carboxamide

The sub-title compound was prepared by the method of example 18 step c) using the
product of step b).
MS: ESI (-ve): 278 (M-H)

d) (25)-2-[[5-chloro-3'-fluoro-4'-[(methylamino)carbonyl] [1.1'-biphenyl]-2-yl]oxy]-

propanoic acid

The title compound was prepared by the method of example 53 step €) using the
product of step c). Purification by RPHPLC gave a white solid (170 mg).
' NMR DMSO-D6: & 8.27 (1H, s), 7.85 (1H, d), 7.70-7.51 (2H, m), 7.34 (1H, d), 7.28 (1H,
dd), 6.91 (1H, d), 4.50 (1H, q), 2.78 (3H, d), 1.33 (3H, d).
MS: APCI (-ve): 350 (M-H)
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M5: ESI (-ve): 278 (MH 0 d (2S)-2-
f[5-chloro-3' -fluoro-4'-[(nethylam no)carbonyl |
w0 108/0205phenyl | - 2-yl | oxyl propanoi ¢ aci d The PCT/G82005/003255
conmpound was prepared by the nethod of exanple 53 step
e) using the product of step c). Purification by
RPHPLC gave a white solid (170 ng). 1H NVR DMSO D6: d
8.27 (IH s), 7.85 (IH d)Y? 7.70-7.51 (2H, m), 7.34
(IH d), 7.28 (IH, dd), 6.91 (IH d), 4.50 (IH q),
2.78 (3H, d), 1.33 (3H3 d). Ms: APCl (-ve): 350
ExampM 39 Exanple 55 ( -r S-chloro -rr
251238 R O Y e B A PO o BB APV - bt RSN riviy-2-

- alru a4) = JI UIlfu-=

Toxvi{ brdpadbiiciy | et hyl ) - 2- net hyl - benzam de The sub-title
compound was prepar ?.8 Q%; the nmet hod of exanple 18 step
a) using 4- brono-2- yl benzgi c acid and
tertiarybutyl am ne. ? DC J: .36 (IH d), 7.32
(IH, dd), 7.18 (IH, : i ), 2.40 (3H, s),
1.46 (9H, s). b)
5'-chloro-iV-(l,I|-dine | et hyl)-2' - net hoxy- 3-i net hyl -
[1,]1"-Dbiphenyl]-4-carboxai nide The sub-title conmpound
was prepared by the netfods of exanple 18 step b)

o) 4T Rt Pl befAngrer | by o - et hoxy
5Thé biRfide tdmpound-whisi prajarad tet the yefhddl of example 18 step a) using 4-

| - hydroxy-3-nmethyl -[1,1"'-bipheiiyl]-4-carboxam de The
bromesgnethylbanzoimasad e \[R‘H?fﬂ%"&ﬂ B¥ by the method of

. { i b
'H N%B&?bgeég% 1(23089( Kﬁ!é%('ﬂﬂ, idye7 R eRuCd), 950%18Ps)0).40 1831, 5), 1.46
(9H, s).

b) 5'-chloro—N—(l,1-dimethylethyl)—Z'-methoxy-3-methyl—[1,1'-biphenyl]-4-carboxamide
The sub-title compound was prepared by the methods of example 18 step b) using the

product of step a) and 4-chloro-2-methoxy boronic acid.
MS: ESI (+ve): 332.0 (M+H)

c) 5'-chlor0-N-(1,1-dimethylethyl)—2'-hydroxy-3-methyl—[1,1'-biphenyl]-4-carboxamide
The sub-title compound was prepared by the method of example 18 step c) using the

product of step b).

MS: ESI (-ve): 316.0 (M-H)

d) (25)-2-[[5-chloro-4'-[[( 1,1-dimethylethyl)amino]carbonyl]-3'-methyljl.1'-biphenyl]-2-

ylloxy]- propanoic acid

The title compound was prepared by the method of example 53 step €) using the
product of step c). Purification by RPHPLC gave a white solid (230 mg).
'H NMR DMSO-D6: 6 7.86 (1H, 5), 7.56 (1H, d), 7.54 (1H, s), 7.25-7.19 (3H, m), 6.93-6.88
(1H, m), 4.39 (1H, m), 2.33 (3H, s), 1.36 (9H, s), 1.30 (3H, d).
MS: APCI (-ve): 388 (M-H)



dU2S)-2-r[5-chloro-4"-rrfl.,l-diinethyl et hvnai ni nol car
bonyl -3 -nethylil,|"-biphenyll-2- ylloxyl- propanoic
w@eiod/oTt1eo titl e conpound was prepared by the nmetThic#826/003255
exanpl e 53 step e) using the product of step c).
Purification by RPHPLC gave a white solid (230 ng). 1H
NVR DMSO-D6: d 7.86 (IH s), 7.56 (IH d), 7.54 (IH
s), 7.25-7.19 (3H m, 6. 6.88 (IH m, 4.39 (IH3
m, 2.33 (3H, s), 1.36 (9H, s), 1.30 (3H, d). Ms: APC
(-ve): 388 (hAFDExaane 56
xagﬂﬂéﬁ&hloro -frfl-ethvlpropvl)an1nolcarbony|I- "-fluo
b ¥ODpY ' A ¥ Shdefic amd
0 ' 1 Py the nethod o exanp e 18 step
d) u3|ng the produ&P ? exanple 53 step c).
éi;/§olld (81 ng). 1H

G6-% 48 (3H, m,

7.42-7.35 (2H, n, 7. d) 1 4. 60 (2H s),

3.85-3.69 (IH m, 1. 1.38 (4H, m, 0.91 (6H, t).
M. APClI (-ve): 392 (M Exanpl e 57
[ F5-chl oro-3' -fl uoro-4c¢r [ (net hvl ami no) carbonyl I [1,1"-b

b as g ks e ssfof L g
s procff SR S HATH, Budte bR By RPHITC LRl AR (L), ¢
'H NISIR]DMS((BEG &@)06 (11-1 &]VREWSO@ED@H an)]13.4297.33 (IQH %)), 784 231H, d), 4.60
oH, 9, 4353 T pom). T iasuslm 09 D (o 6 a7
MS: égg( gg)r ré\ﬁg\ﬁt}@?o S, ve) 336 (M H) Exanpl e 58

et hyl am no) car bonyl [ - 3 -fluorofl.|"'-bi phenvn-2-yl 1oxyl
o Exampif59Panct ¢ actd

[15-chloro-3'-fluoro-4'-[(methylamino)carbonyl][1.1'-biphenyl]-2-yl] oxvl-acetic acid
HO_ ,0

TFO
SOl
H

Cl

The title compound was prepared by the method of example 18 step d) using the
product of example 54 step ¢). Purification by trituration from diethyl ether/ isohexane gave a
15 white solid (320 mg).
'"H NMR DMSO-D6: 6 13.11 (1H, s), 8.27 (1H, s), 7.65 (1H, t), 7.56 (1H, dd), 7.48 (1H, dd),
7.44-7.38 (2H, m), 7.09 (1H, d), 4.78 (2H, s), 3.79 (3H, d).
MS: APCI (-ve): 336 (M-H)

20



10

15

20

25

a) 5 -chloro-iV-ethyl-3-fluoro-2'-nethoxy-[I,]I
' - bi phenyl ] - 4- car boxam de The sub-title conpound was
wee@pare® by the nmet hod of exanple 18 step a) PGI/GB2G08003255

product of exanple 2 1 step a) and et hyl am ne

hydrochl ori de. Ms: ESI (+ve): 310 (M+tH) b)

5'-chloro-iV-ethyl-3-fluorg-2'-b.ydroxy-[1,

| - bi phenyl ] - 4- car boxam de Hhe sub-title corrpound was

prepared by the nethod of exanple 18 step c¢) using the

product of step a). MsS: ESI (-ve): 294 (hﬁkb cU2
_EEB&%r[S chi or 0- 4' -f( et hyl am no) car bonyl | -

Q

propai;o&tge;me) and exanple 38 step c) using the product of

step b). Purlflcatlgg hy RPHPLC gave a white solid (28
ng). 1H NVR CDCl 3: gﬁ%(lH, t), 7.37 (IH dd), 7.3

(IH d), 7.23 (IH, d 6.79 (2H, m,
4.55 (1H, q), 3.48 ( 41{1(3 , d) and 1.26 (3H,
t). Ms: APCl (-ve): 364 D
Sl-1-rrS-chloro” -rrcwdghut yl am nokar bonvn-S' -flttoron
I - bi phenvn”- yIonyIpropan0|c acid a)

5'-chl oro-i V-cycl obut yl%3-f | uoro-2' - net hoxy-[1, 1" - bi ph

A s

repare exa step a) using the

pil“hd st tithé ccﬁmammkl@vaz plepsat@ﬁo}at)le anthadyoflesup eridratepea) using the
NVS: | ESI

produs °fcﬂ’fP’6‘P 6%%’&‘? PYGPe9ids,y oy oxy-[1, 1" - bi ph

MS: i ey43 O |n| de The sub-title conpound vvas
pr)épa?)edﬁg{/ ch nmet hod of exanple 18 step c) using the

anpl e 59

b) 5'-chloro-N-ethyl-3-fluoro-2'-hydroxy-i1,1'-biphenyl]-4-carboxamide

The sub-title compound was prepared by the method of example 18 step c) using the
product of step a).
MS: ESI (-ve): 294 (M-H)

¢) (25)-2-[[5-chloro-4'-[( ethylamino)carbonyl]-3'-fluoro[1.1'-biphenyl]-2-ylloxy]-

propanoic acid

The title compound was prepared by the methods of example 1 step ) and example 38
step ¢) using the product of step b). Purification by RPHPLC gave a white solid (28 mg).
'H NMR CDCls: § 7.93 (1H, 1), 7.37 (1H, dd), 7.3 (1H, d), 7.23 (1H, d), 7.14 (1H, d), 6.79
(2H, m), 4.55 (1H, q), 3.48 (2H, m), 1.41 (3H, d) and 1.26 (3H, t).

MS: APCI (-ve): 364 (M-H)
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product of step a). Ms: ESI (-ve): 320 (MH)
cU2S)-2-r[5-chloro-4"-f(
weedhglztsno) car bonyl [ -3 -fluoro[l.,|" -bi phenyl BERGBRI06%03255

yl propanoic acid The title conpound was prepared by

the nethods of exanple 1 step e) and exanple 38 step

c) using the product of step b). Purification by

RPHPLC gave a white solid7827 ng). 1H NWMR CDd 3: d

7.92 (IH t), 7.35 (2H, m, 7.12 (IH d), 6.99 (2H,

m, 6.74 (IH, d), 4.95 (IH m, 4.56 (IH m, 2.4 (2H,
Example§9r oad)), 1.97 (2H, t), 1.77 (2H, s (broad) and 1.41

51 itepiero-d gy dihuil :
propagoicideiPr o[ | . , 1 ' - bi phenyl 1-2- yl i oxyi - propanoi c acid a)

5" -chloro-iV-(I,1- dMTeBhyl propyl)-3-fluoro-2'-nmethoxy-
[1,1"-biphenyl]-4- ca;oxam ple dhe sub-title conpound

ca %2 -

was prepared by the t hod of Exa e 18 step a) using
t he product of exanple®2
MS: ESI (+ve): 352 (MpH) b
5'-chloro-iV-(l,I|-dingthyl propyl)-3-fluoro-2'-hydroxy-
[1,]1"-Dbiphenyl]-4-carbgxai nide The sub-title conpound
was prepared by the nethod of exanple 18 step c) using
the product of step a). Ms: ESI (-ve): 334 (MH) c
(2S) - 2- FF5-chl or o- 4>-f (

a) 5'-@l6BoLHByBRKA LI hdro3 -htthoxp{ 1,1 -biphiepyipAvrarBexdrhidey 1-

ROl St IS LTS SRR b B ST O Al
produé%c&f eg%bfelflasttépodj Y bRt aaHe @ white solid (220
MS: EST (+ve): 336 (M+H)

Fep lg|a) and tert-anyl am ne.

b) 5'-chloro-N-cyclobutyl-3-fluoro-2'-hydroxy-[1,1'-biphenyl]-4-carboxamide
The sub-title compound was prepared by the method of example 18 step c) using the

product of step a).
MS: ESI (-ve): 320 (M-H)

¢) (2.5)-2-[[5-chloro-4'-[( ethylamino)carbonyl]-3'-fluoro[1,1'-biphenyl]-2-yl]oxy]-

propanoic acid

The title compound was prepared by the methods of example 1 step €) and example 38
step ¢) using the product of step b). Purification by RPHPLC gave a white solid (27 mg).
'"H NMR CDCls: § 7.92 (1H, t), 7.35 (2H, m), 7.12 (1H, d), 6.99 (2H, m), 6.74 (1H, d), 4.95
(1H, m), 4.56 (1H, m), 2.4 (2H, s (broad)), 1.97 (2H, t), 1.77 (2H, s (broad) and 1.41 (3H, d).
MS: APCI (+ve): 392 (M+H)
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IHNMR CDCAI 3: d 7.86 (IH, t), 7.35 (IH d), 7.26 (IH,
t), 7.18 (IH d), 7.00 (IH d), 6.66 (IH d), 6.53
W@ badg/ozly7s9 4. 41 (IH, d), 1.78 (2H, q), 1.38 (6HCHEB2005/003255
1.30 (3H, d), 0.89 (3H, t). Ms: APCl (-ve): 406
(MH) Exanmple 61 ( S - -
S-chloro-S -fluoro”™ -frO net hyl btttvnam nol carbonylip
" - bi phenyl | -1yl | oxyi -proﬁanoi c acid a)
S'-chl oro-S-fluoro-1"'-nethoxy- -~-nmethylbutyl)- [1,1
' - bi phenyl ] - 4- car boxam de The sub-title conpound was

Exampledifar ed by the net hod of exanple 18 step a) using the
f

28)-2 -(cj]

loxvorépdti®addf | uor o- 2' - hydr oxy-i V- (3-net hyl butyl )-[1,
Xl_lih%f%%ﬁﬁVTT74 carb a| i de The sub-title conpound mas
prepared by the WEt¢angf exanppl e 18 step c) using the
product of step a) ESI| (-ve): 334 (MH) c
-frS-chloro- -fl uoro ¢-f et tv
' yl I oxyl - propanoi ¢ aci d
The title conpound pr epared by the net hod of
exanpl e 53 step e) usifhg the product of step b). 1H
NVR CDAI3: d 7.75 (1H%t), 7.32 (IH d), 7.23 (IH d),

a) 5'- QZBI 4&’4;‘ 1( ?@etgﬁpg%yg#y%}o- 6n§.@h&£rf[(1 lt'-)b1¥]§e1ﬁfi-] -{-thtboxamide

(2ht SLd))-tlﬂé-Cdlﬂp((LﬁlH wad)prepareiy( tBeimethod NRxanp 18(stqpeg) using the

406 M Pharma aqggl cal ta Ligand Bi ndi ng Assay
Pdeuft’o(}ﬂ]ePﬁ@)E ev?ésSt SHIY M ®er kin El mer Life Sciences

Ms: BéIi v §§’f&\v[iH§ activity of

b) 5'-chloro-N—(1,1-dimethylpropyl)-3-ﬂuoro—2'-hydroxy—[1,1'-biphenyl]-4-carb0xamide
The sub-title compound was prepared by the method of example 18 step ¢) using the

product of step a).

MS: ESI (-ve): 334 (M-H)

¢) (25)-2-][5-chloro-4'-[( ethvlamino)carbonvl]-3'-ﬂuoro[l,l'-binhenvl]-Z-vl]oxv]-

propanoic acid

The title compound was prepared by the method of example 53 step e) using the
product of step b). Purification by RPHPLC gave a white solid (220 mg).
'H NMR CDCls: & 7.86 (1H, t), 7.35 (1H, d), 7.26 (1H, t), 7.18 (1H, d), 7.00 (1H, d), 6.66
(1H, d), 6.53 (1H, d), 4.41 (1H, d), 1.78 (2H, @), 1.38 (6H, ), 1.30 (3H, d), 0.89 (3H, t).
MS: APCI (-ve): 406 (M-H)
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s 100-210C /mol . Al other chem cals were of
anal ytical grade. HEK cells expressing rhCRTh2 / Ga 16
wowee/021084 | nel y mai ntai ned i n DMEM cont ai ni ng ROP/&B2005/003255

Foetal Bovine Serum (Hyd one), |Ing/m geneticin, 2nM

L- gl utam ne and 1% non-essential amno acids. For the

preparati on of nenbranes, the adherent transfected

HEKcel | s were grown to corfd uence in two |ayer tissue

culture factories (Fisher, catal ogue Q nunber

TKT-170-070E). Maxi mal |evels of receptor expression
Exampier @l | nduced by addition of 500rM sodi um butyrate for

,’n 19%hip ef- -

RS- SRre-e—nr—tH rOSPpRate—our e y C PDS, O
ylloxA§iropShdic hawat ory) and detached by the addition of 50n
per ce actory of ice-cold nenbrane honogeni sati on
buffer [20MM HEPES (pH 7.4), O.ImMdithiothreitol, |mv
EDTA, 0.1 mM phenyl ygetohyl sul phonyl fluoride and
| OOmg/ mM s bacitracif]. Ceklsowere pelleted by
centrifugation at 2 g for 10 m es at 4C
resuspended in half tie o indl vol ume of fresh
menbr ane honopgeni sat iyON #fer and di srupted using a
Pol ytron honogeni ser ¥ 2 x 20 second bursts keeping
the tube in ice at alll times. Unbroken cells were
renoved by centrifugation at 220xg for 10 m nutes at
e Fon 0000w o1 30, 10 At o At 400, The - -
centrifugation a xg for m n S a : e .
f iThe rsubatla@ Forapoupslsv A eRAsLEg nileﬁh%fj ‘?ﬁe eXB@P}Fe&o%I%g using the
[ [ f oLl factory used and the
P““hgfgggﬁ%@§%%kﬂﬂ%g epg%ﬁgﬁggﬁﬁ%bnbranes were stored at
MS: ESqEvén3suMal)e al i quots. All assays were perforned
in Corning clear bottoned, white 96-well NBS pl at es
(Fisher). Prior to assay, the HEK cells nenbranes

b) 5%@1&%«?@%@&%}%&@&@%&& IRAVIG-[ PR PP EnYYEA-BeBogamide

codti ng nenbranes were incubated with,
be&kidsulatitls comppend Wes PEpayedbyheanhert of eiampbe S sigp o using the
beafls at. 40C with constant agitation overnight. (The
produghp ﬂﬂh@boating concentrations were deternined for
MS: E (gaj MiHyrenbr anes) The beads were pelleted by
centrifugation (800xg for 7m nutes at 40C), washed
once with assay buffer

¢) (25)-2-[[5-chloro-3'-fluoro-4'-[[(3-methylbutyDamino]carbony]] [1.1'-biphenyl]-2-

~fluoro

vlloxy]-propanoic acid

The title compound was prepared by the method of example 53 step €) using the
product of step b).
'H NMR CDCls: 8 7.75 (1H, t), 7.32 (1H, d), 7.23 (1H, d), 7.10 (1H, s), 6.90 (1H, d), 6.83
(1H, t), 6.61 (1H, d), 4.28 (1H, d), 3.37 (2H, d), 1.62 (1H, 1), 1.44 (2H, d), 1.17 3H, d), 0.90
(6H, d).
MS: APCI (-ve): 406 (M-H)
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30

(501M HEPES pH 7.4 cont ai ni ng 5nmM magnesi um chl ori de)
and finally re-suspended in assay buffer at a bead
w@eovesrit7sat i on of 1 Omg/ M. 0 Each assay cont ai PEOGBRI9E/003255
of 6.25nM [3H PGD2, 20m nenbrane saturated SPA beads
both in assay buffer and | Or of conpound sol ution or
13, 14-di hydr o- 15- ket o prostagl andin D2 (DK-PGD2, for
determ nati on of non-specigfli ¢ binding, Cayman chem cal
conmpany) . Conpounds and DK- PGD2 were dissol ved in DVSO
and diluted in the same solvent to 100x the required
Pharmhacobdgicdagmt r at i on. Assay buffer was added to give a
Li angg a cgncentratl on of 10% DMSO (conpounds were now at
_ uired final concentration) and this was the
sol utl ondadded to the assay plate. The assay plate was
i ncubat ed at roomtenper ours _.and counted .
ohHéP(v@h Wag PWIChssHh &g P?fgmlﬁngeﬁ ?thF %P}eaf‘?so %Eﬂ?ﬁ‘%ﬂ a(cgmty of
100-2?6@% oP Al P:henge %Péﬂéfa&fal s, (1) have an

ue o ess t Speci fiaclly
eﬂﬁm&ls 5x151'a§;1@ mﬂBﬂ&ﬁdl@ml G)WCI@ r(?lﬁmeéédanmtaeneﬂnn HQMEM

| C50 val ue of ' 7.45
contalgmgg} 0%sRegiel Qgﬁl r;gg&gly%wng éml lefeuc gmig L- glutamme and

1% m%n s &@gﬁrﬁ%‘a 1d%5Fl§1e{h9 ’8]?5 R4l Rtlinthridek, thesdiekémitngsfected
yman em ca hi gan, USA) . QOtl | yseB was
HEcheHS)mei'a”lg‘rUWOt@cdmftuwhwesmlth0éf;lyeFtlaSW@)ﬂmTAlfﬂCt@ﬂWdRSher catalogue

numbgg?fg"ﬁgl% Wﬁgo@éﬁﬁ\éﬁ Sﬂsfo Lf%%lp :rle%?% nsgoqa\ggrglué Eﬁ'b? B&dition of

SOOmMJ li]lll’H Ibﬁ@?at&"ﬁ?r th@IaEN PRouVEST RUKES. The adiepent beldd WBM washed once
teer Into Monovette tubes (Sarstedt) contain

with pmp;drantmbwfﬁsr@msaﬂm@@aﬂ &0ml p-q:mellafggtagbg apg defaghpdrydge a@&?ﬂmn of

50ml pgr qeﬁgfgﬁgliyecge cﬁg P%egqbg e horﬁ% (g%hgat?o(nl%n%{?i@g?[ I(IEPEMH 7.4),

0.1mM dihddth3#6L, 1680 EDHTWE el rﬁM@ﬁn?Mnéﬁ?l sadishioiylofmafde Jaﬁ@ 180Qug/ml

f tily B (h
ety elbemapehod o b kim0 BY ERORRCL BT o

suspe\ﬁﬁ & zﬁéﬁ%ge %glhﬁ%oﬁﬁ]qé bt R8nWent lgpm@ﬁorﬂ%e%{saﬁ&gbﬁffértaﬂﬁr

I on at=room erature
disrupted using a Polytron homogeniser for 2 x 20 second bursts keeping the tube in ice at all

times. Unbroken cells were removed by centrifugation at 220xg for 10 minutes at 4°C and
the membrane fraction pelleted by centrifugation at 90000xg for 30 minutes at 4°C. The final
pellet was re-suspended in 4 ml of membrane homogenisation buffer per cell factory used and
the protein content determined. Membranes were stored at -80°C in suitable aliquots.

All assays were performed in Corning clear bottomed, white 96-well NBS plates
(Fisher). Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA
PVT WGA beads (Amersham). For coating membranes were incubated with beads at
typically 25pug membrane protein per mg beads at 4°C with constant agitation overnight. (The
optimum coating concenirations were determined for each batch of membranes) The beads
were pelleted by centrifugation (800xg for 7minutes at 4°C), washed once with assay buffer
(50mM HEPES pH 7.4 containing SmM magnesium chloride) and finally re-suspended in
assay buffer at a bead concentration of 10mg/ml.

Each assay contained 20pl of 6.25nM [*H]PGD;, 20p1 membrane saturated SPA beads
both in assay buffer and 10l of compound solution or 13,14-dihydro-15-keto prostaglandin
D, (DK-PGD,, for determination of non-specific binding, Cayman chemical company).
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pl ate was centrifuged for 5 mn at 375 x g, the
supernatant was di scarded and cells were resuspended

wo 004001784 of assay buffer (Dul becco' s PBS wi t POUGBZWRH03255
and My2+ suppl enmented with 10 nM HEPES, 10 nmM gl ucose
and 0.1% BSA, pH 7.4). The fixed cells were
transferred to tubes suitable for use with the flow
cytometer. Shape change w&3 determined usi ng a Coul ter
FC500 fl ow cytoneter, by nmeasuring the abili ty of
these cells to scatter ght when il lum

gaomp@,mdh en¢PEnRBe e ¢1§°gal‘<ﬂd BRHOMRE Bt tegfm thespme solvent
to 100x gb %f ﬁlll bofc%nt%at}'&t A &;} ltnf@ec gﬁ% aﬁﬁéd lsive a final concentration

WO|OO|Ou neuttophils wth
of 10% DMS?@ Kmﬁﬁm&e&e@m arndxabsieqoipéd fisaltchadengrhigewand this was
gher natural autofluyorescence. The

the solipRPHan R ol O° BN BELS 1P ERETELHIAN ) AP BRsTTEe for
2 hourk §n@{:cﬁ% &f&{ g9k Qﬁ/ﬂ%ﬂ&qqlq‘ﬂﬁf Ridt#ali6 cAntdri(D@linute per well).

concentrati ons o 1 and 10 MM These were di ssolved in

&&h lo¥ Eorthud T Mve @h UEE Phalud bf Tebethadl (d)utoudns wer e

In 96-wel | pol ypropyl ene plates in assay

per

b%;ﬁé‘cﬁﬁacng» eQindSle 3 hhOQ pItil,Salustdf 8175¢ exingile L hbjas RIEOvalhmof 7.45
ditional 1 1n 10 dllutlon was made in assay buffer

and exeopleal hhasp B¥sONESO 5 Bot h t hese sol utions were dil uted

1N L DL Q. dlle assay m xture to give a final DVBO
c lﬁa(?g](ﬁlan ‘lgor%af 0.1% (v/v). Concentration response

CD[thBGsz 013, Did g onts-keto PasttagiatdenDalswas Mmmd) ofnr{Cayman
cron NSRRI e bR ACTRR R o
chemlgzg?gageﬁg%&e 6P 55?&2%%&@? o8¢ Froﬁqul%éil SCcRALAS (I&ﬁ@ﬁb&bﬁgw’[ﬁn) or

f1cacy 1o was |ower than 0.25.C ains
S1gma:(@mspmuh]mi)of formula (1) or a pharmaceutically

SHEGRBThESR Sa FEhibly EBp Y b OO R e
tubes @1&9&9 c&t@iEhg heparin as anticoagulant. The assays were camed out in deep
96-well polypropylene plate. The blood (90 uL) is incubated with tested compounds (10 pL)
during 4 min at 37°C. Cells were fixed by the addition of 100 pL of optilyse B (Immunotech)
followed by incubation at room temperature for 10 min. Next, red blood cells were lysed by
the addition of 1 mL of water and further incubation at room temperature for 45 min. The
plate was centrifuged for 5 min at 375 x g, the supernatant was discarded and cells were
resuspended in 400 pL of assay buffer (Dulbecco’s PBS without Ca?" and Mg”** supplemented
with 10 mM HEPES, 10 mM glucose and 0.1% BSA; pH 7.4). The fixed cells were
transferred to tubes suitable for use with the flow cytometer.

Shape change was determined using a Coulter FC500 flow cytometer, by measuring
the ability of these cells to scatter light when illuminated. By gating the granulocyte region
on the basis of their FS/SS profile, FL-2 was plotted against FL-1 identifying two populations
of cells: neutrophils with low auto-fluorescence and eosinophils that showed higher natural
autofluorescence. The eosinophil population is gated and changes in the median value in FS
are recorded.

Compounds were tested at final concentrations of 1 and 10 pM. These were dissolved

in DMSO to give a 10 mM solution. Further dilutions were performed in 96-well
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A and E are independently selected from hal ogen,
S2NR3R4, SOnR5 (n=l or 2), CONR3R4, or (C]-3 alkyl
wokioel2oen be optionally substituted by one orP@DG8B2005/003255

hal ogen atons; D is hydrogen or fluorine; Rl and R2

i ndependently represent a hydrogen atom or a

G -3al kyl group; or Rl and R2 together can forma 3-8

menbered ring optionally 83ntaining one or nore atons

selected fromQO S, NR6 and itself optionally

substituted by one or nore Cl-C3 alkyl; R3 and R4
polypromdamepiﬁitemtﬂ assayelprifes éngivhpd 00 gdh solc;t;omvomwnaal “RYMSE). An

al k the |atter two 19
additiogabom |1 4ibatopyvaseadsn e DuBERrPRLAR L OPEARRE i thore
solutlo‘ﬁ? 'W%Pé &thibd oM f@in‘ﬁgﬁl@ assag ity & gad K ¥inal mmﬂdlcentratlon of
R8; or R3 and R4 together with the nitrogen atomt
0.1% (m)dﬁondaegratmneremopwscfah%]?ﬁpa W@r%cwé%%? ¢ ¢p a control in
aturate
each e%?erﬁ%% i{l ﬁé% i t%éie Qx%hé gg%%»%@f? &é%ﬁé ﬁ'aéicﬂm%’f@he

maxindin r Sea@pgujzsel f opti onal |y substituted by hal ogen
or C3 alkyl; RS is G-C6 al kyl | oal

whiesh cmpows ) 5537 M}qegﬁd@@&%{lﬁﬁt“é@nﬁbelﬁ gisaent aﬁ{ﬁ Sies Jower

than 03@ iIs hydrogen or Cl1-C al kyl; R7 and R8 |ndependently
Fépresent hydrogen, C 6 aIkyI or C3-7 cycloal kyl or R7
and R8 together with the nitrogen atomto which they
are attached can forma 3-8 nenbered saturated )
heterocyclic ring as defined above for R3 and R. 2. A
conpound according to claiml1l in which X is chlorine,
fluorine or trifluoronethyl. 3. A conpound accordi ng
to clainms 1to 2 above in which A and E i ndependently
represent trifluoronmethyl, Cl-3alkyl, hal ogen, SOR5,
SO2R5, CONR3R4 or SO2NR3R4.
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4. A conmpound according to any one of clains 1 to 3 in
which D is hydrogen or fluorine; 5. A conpound
waewonei7ayg to any of clainms 1 to 4 in which RIPEIABRDS5/003255
are both hydrogen. 6. A conmpound according to any one
of claims 1 to 4 in which one of RL and R2 is hydrogen
and the other is nethyl. 7. A conpound according to
any one of claims 1 to 6 séd ected from
(25)-2-[[4"-(nmet hyl sul fonyl)-3",5-bis(trifluoronethyl)
1,1 - bi phenyl]-2-yl]oxy]- propan0|c aci d;
Cla“‘h 3' 55-Di chl of 0- 4" - (et hyl sul fonyl)[I,r- bi phehyl ] - 2-yl
] oxy]acetic acid; [[3",5-D chloro-4'- (rrethylsulflnyl)[
1,1'-biphenyl]-2-y|]oxy]acetic acid; (2
1. SA nfifdind 5f Byrotulloflperdd planetdeptisallyf oyptihle salt theipheny|
]-2-yl]oxy] propanoi c aci d;
(2"S)-2-[4-chloro-2-[2,5-difluoro-4-(4-norphol nyl sul fo
nyl)phenoxy]phenoxykj rgppnoi ¢ aci d;
[[3' -Fluoro-4'- A
-methylethyl)sulfo 5-(trifl oronEthyI)[
1, 1' - bi phenyl]-2- yﬁﬂox ¢ '
[5-Chl oro-4'-(
1,1 - bi phenyl ] - )
[ 5- Fl uoro-4' -(met hyl s
1 I
[ f

met hyI

aceIDc aci d,
bis(trifluoronethyl)[
cetic acid; (2 9)-
5- bls(tr|f|uororrethyl)[l -b
I]-2-y|]oxy]rropan0|c aci d;
oro-4'-(4-niorpho|inylsulfony -3"-(trifluorone
iyl)[I,r-biphenyl]-2-yl]oxy]acetic acid;
[
t

, 1 ' -biphenyl]-2-yl]
"-(Ethyl sul fonyl)-3"
' - bi phenyl]-2-y|]oxy]xa
[4" - (Et hyl sul fonyl) -3
hen

[
[
[
[
[
1!
2 4
i e
[[5-Ch
t

y
|
[

[
I
. -2-[[5-Chl oro-4"-(4-norphol nyl sul fonyl)-3"-(triflu
mwh]%fi' Zre hyl[ Y[I,r-biphenyl]-2- yl]oxy]propanoic acid;
I Hhidhi
E F(5Fs @)E]io?é@ 04'|CB§z gﬁ@y] hidh )}Q%Mﬁﬁ_@egcqg)t I}ﬂl e)or:l)’méé hﬁlogéryﬁ&‘ﬁge
A and are 1ndependently selected from halogen, SO,NR R4 SOR’ (n=1 or 2),

4
1
[

;

5
5
0]

CONR’R?, or Cy. alkyl which can be optionally substituted by one or more halogen atoms;
D is hydrogen or fluorine;

R! and R? independently represent a hydrogen atom, or a C;_salkyl group;

or
R' and R? to gether can form a 3-8 membered ring optionally containing one or more
atoms selected from O, S, NR® and itself optionally substituted by one or more C;-C; alkyl;
R? and R? independently represent hydrogen, Cs-C; cycloalkyl or Ci¢alkyl, the latter
two groups being optionally substituted by one or more substituents independently selected
from halogen, C;-C7 cycloalkyl, OR® and NRR®,
or
R’ and R* to gether with the nitrogen atom to which they are attached can form a 3-8
membered saturated heterocylic ring optionally containing one or more atoms selected from
0, S(O)q (where n = 0,1 or 2), NR®, and itself optionally substituted by halogen or C;-; alkyl;
R’ is C;-Cs alkyl or C3-7 cycloalkyl, which may be optionally substituted by halogen

atoms;
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(21S)-2-[[5-Chloro-4'-(l-pyrrolidnylcarbonyl)-3 -(trif
[ uoromet hyl)[ I, r-biphenyl]-2-yl]oxy] propanoic acid;
W p@6il767 0- 4' - (et hyl sul fonyl ) -3 PCT/GB2005/003255
| -(trifluoromethyl)[I,r-biphenyl]-2-yl]oxy]acetic
acid; (2,S5)- 2-[[5-Chloro4' -(netliylsulfonyl)-(3
[ -trifluoronmethyl)-[1,r-biphenyl]-2-yl]oxy]propanoic
acid; (2 S)- 2-[[5-Chloro-85I-fluoro-4
| - (et hyl sul fonyl)[ I, r-bi phenyl]-2-yl]oxy] propanoic
aci d;

[ RS is Bydtpgdn er(?m Gs alkyk pyrrol i di nyl carbonyl )[ 1, r-bi phen

I'%%P%%I%CF%]@ ¢ iir‘?%?%ﬂ%yd%ﬂeea?b@ﬂm 9 Cxrz et 1 | -
or 2-yl]oxy]-acetic acid;

[[47 él wazetidi nyl carbonyl )-3",5-dichloro[l,r-bi phenyl
ay %eﬂgﬁé@p thg itgpgen atom to which they are attached can form a 3-8

memlHrgH gfeﬁ éhc %% %ste bgv dt'f)ngt iéxy] acetic

rlperl |nyI ony
acid; [[3", 5 dlchloro 4' - [(2 nethyl

1- I b I - bi ph ']

2. fP é‘? ﬁq@% I%?grtgg %n]l[l{l g’thgL%ﬂql:ghlgqu]l{ﬁ, Hluorine or trifluoromethyl.
| - (2-isoxazolidinylcarbonyl)[I],r-biphenyl]-2-yl]oxy]-a
cetic acid;

3. [Pscqmlbcomdastorﬂin\gdo okaiths { ko pybovelin dihigh A andBrivddpehddntly

I X
repreyeB T of et £ ER osipaSal. SO PONRIRAgY SQPHRY
)|, r-blphenyl] 2- yI]oxy] propaiioi c acid;
[[3'-nethyl- (1-piperi | car bonyl ) - 5- (trlfluoronetl
4 iy gqmpqm@.agmﬂyllg]to gnx,pl}qy%p]lalmg attp 3 imavhdch D is hydrogen or fluorine;
[[3 met hyl -4' - (1 - pyrrolidinyl carbonyl
[)-5- (trlfluoronethyl)[

5. 1 Altenwpqundnytdrdidgitd hoxy claastli 1 4aaivehich R! and R? are both hydrogen
(295)-2-[[4" - [[bIS(| nethylethyl)anlno]carbony ]-5-chl’o

ro-3 1-fluoro[l,|"-biphenyl]-2-yl]oxy]- propanoic

a - 2.
6. ( %lséjomzpoufd ac?ﬁrdm t%f amf (( t(I']f cllalmts ? él Ao i %ha? On)ﬁ ]an% R”is
hydroger bngbthe [other isanpthghy! | - 2- yI ] oxy] -

7. A compound according to any one of claims 1 to 6 selected from:
(25)-2-[[4'-(methylsulf0ny1)-3',S-bis(triﬂuoromethyl)[1,1'—biphenyl]-Z—yl]oxy]—propanoic
acid;

[[3',5-Dichloro-4'-(methylsulfonyl)[ 1,1'-biphenyl]-2-yl]oxy]acetic acid;
[[3',5-Dichloro-4'-(methylsulfinyl){ 1,1'-biphenyi]-2-ylJoxy]acetic acid;
(25)-2-[[3",5-Dichloro-4'-(methylsulfonyl)[ 1,1'-biphenyl]-2-yljoxy]propancic acid;
(2S)-2-[4—chloro-2-[2,5-diﬂuoro-4-(4—morpholinylsulfonyl)phenoxy]phenoxy]—propanoic
acid;

[[3"-Fluoro-4'-[(1-methylethyl)sulfonyl]-5-(trifluoromethyl)[ 1,1-biphenyl]-2-y1] oxylacetic
acid;

([5-Chloro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[ 1,1-biphenyl]-2-yl]oxy]-acetic acid;
[[5-Fluoro-4'-(methylsulfonyl)-3'-(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]-acetic acid;
[[4'~(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxyJacetic acid;

(25)- 2-[[4'-(Ethylsulfonyl)-3',5-bis(trifluoromethyl)[ 1,1'-biphenyl]-2-yl]oxy]propanoic acid;
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pr opanoi ¢ aci d;

(2S)-2-[[5-chloro-3" -fluoro-4'-[[nmethyl (I -nmethyletliyl
woanwswpcay bonyl [ [1, r-bi rhenyl ][-2- yl]oxy] - pr opamiB005/003255

acid; (2S)-2-[[5-chloro-4"-

[(diethylanino)carbonyl] 3" -fluoro [1,1

' - bi phenyl ]-2-yl]oxy]- propanoic acid;

(2S) - 2- [[5 chl oro-4' -[ (3, $6di f| uor o- I-pyrrolldlnyl)car

bonyl ]-3"-fluoro[l,r-biphenyl]-2- yl]oxy]-propanoic

acid; s (29)-2- Eﬁ- mé é , )
[[5-Chldroei-entoyplaaliny Sakpmd 8 itiayomethy D] Ly brivphengtlr2-yllexiassiic
acid; ethyl) [1,1" - biphenyl]-2- yI ] oxy] - propanoi ¢ aci d;

(2S)-2-[[5-chloro-3 -fluoro-4'-[[(Il-nethylethyl)am no]

(28)- 2qgs Db - (4-morpHalliphienlyory )23y ] fucydmethy Ol e bipheayl]-d;
S)-2-[[5- chI or 0- 3'-fluoro-4"-[[(2-nethyl propyl)am no
ylox mapmaq194 - bi phenyl ]-2-yl]oxy]- o propanoic acid;

[S-lelérggég ﬁeltol[){ﬁp {h}nyﬁﬁlgbop}qlé t?ﬂg&ﬁﬁeﬁiiwi TN ggégﬁrﬁ{g]ll% ?gé)lbglaﬁetic
acid; (2S) h2 [|[3 - di chl or o- 4 pyrrol i di nyI carbonyl)[1,
en
es: %@%%h@r%[%(ﬁﬁm%@éhc%?ﬁﬁf 3 ffipeapiig rRsmfaegruén§1 Joxs]
pnma%Eéa&Ablphenyl] 2- yI]oxy] propanoi ¢ s aci d;
ﬁoroS nmet hyl -4' - rroI|d|nyIcarbonI)£
[[s- Chlp]fmeﬁj(b@lymuybljlﬁ)@]-(ilaﬂmrpme’@yﬁH 1'-biphenyl]-2 yl]oxyﬁ/ace ic a01d

@9 k@‘rsv%lkyq% s hygﬂg&{ylga' s e
acid; (25) 2-[[3" -methyl -

rroI|d|nIcarbonI uor.onet hyl ) phenyl,
(29)- ]3-[[7_5- (]hl]om(-?i-/ﬂu@oﬁlr-@p M].S@l (myll)cﬂl 1flr13heryl]d3-y{]9)@f]5ro§anq1c 4cid;

3 5%% b2 f bied ﬂ?&%é&yd[%ﬂ LyipndlRPEIYbky]-acetic acid;

¢’ acl
[[3',5-dichloro- 4' (4-morpholinylcarbonyl)[1,1'-biphenyl]-2-ylJoxy]-acetic acid;

[[4'-(1-azetidinylcarbonyl)-3',5-dichloro[1,1'-biphenyl]-2-yl]oxy]-acetic acid;
[[3',5-dichloro-4'-[[(2R,6S)-2,6-dimethyl-1 -piberidinyl]carbonyl] [1,1'-biphenyl]-2-ylJoxy]-
acetic acid;

[[3',5-dichloro-4'-[(2-methyl-1-pyrrolidinyl)carbonyl][1,1-biphenyl]-2-y1] oxy]-acetic acid;
[[3',5-dichloro-4'-(2-isoxazolidinylcarbonyl)[1,1'-biphenyl]-2-yljoxy]-acetic acid;
[[5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[ 1,1'-biphenyl]-2-yl]Joxy]-acetic acid,
(2S)-2-[[5-chloro-3'-fluoro-4'-(1-pyrrolidinylcarbonyl)[1,1'-biphenyl]-2-yl] oxy]-propanoic
acid;

[[3"-methyl-4'-(1-piperidinylcarbonyl)-5-(trifluoromethyl)[ 1,1'-biphenyl]-2-yl] oxy]-acetic
acid;

[[3'-methyl-4'-(1- pyrrolidinylcarbonyl 1)-5-(trifluoromethyl)[ 1,1'-biphenyl]-2-ylJoxy]-acetic
acid;
(28)-2-[[4'—[[bis(1-methylethyl)amino]carbonyl]-5—chloro-3'—ﬂuoro[1,1'-bipheny1]-2—y1]oxy]-
propanoic acid;
(28)—2-[[5—chloro-4'-[(ethylmethylamino)carbonyl]-3'—ﬂuoro[1,1'-bipheny1_]-2-yl]oxy]-
propanoic acid;
(28)—2-[[5-ch10r0—3’-fluoro-4'—[[methyl(l-methylethyl)amino]carbonyl][1,1'—bipheny1]-2-

yl]oxy]-propanoic acid;
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(2S5)-2-[[3",5-difluoro-4"-(l-pyrrolidinylcarbonyl)[l,r
- bi phenyl ] -2-yl ] oxy] - propanoi ¢ aci d;

W@ 285/02t74 5- chl oro-3 | -fluoro-4'-[(2-nethyH  PCT/GB2005/003255
ryrrolidinyl)carbonyl][l,r-bi rhenyl]-2-yl]oxy]-
propanoi c acid; s
(2S)-2-[[5-chloro-3" -fluoro-4"-[[(2S)-2-nethyl-1-pyrro
l'i di nyl]carbonyl ][I, r-bipl&&nyl]-2- yl]oxy]-propanoic
acid; (2S)-2-[[5-chloro-3
I-quoro 41-[[ (2R) - 2- net hy I-I-pyrrolldlnylﬁcarbon FT[1

(25)-25[[5-ehiophé'rydipthglamihd)carydnyp -3 plumsold , Ebimhenyl]-2-yl]oxy]- propanoic
(2S)-2-[[4' -[(cycl opentyl am no) car bonyl ] - 3" -fl uoro-5-(
acid; trifluoronetriyi)[l,r-biplienyl]-2- 0

-23[15- } @'[ PanRflcors L lidinyl)carbonyl]-3'-fluoro[1,1'-biphenyl]-2-
@8)- y[£§ QPﬂ)b O LQ F uoré 4' @Err[o [ -nge)tcﬁrylorel}tf %yl ) am E]o] caI; bonyl ]
yl]oxy{l-@rc(nanoﬁclamdr omethyl ) [, r-biprienyl]-2-

s R RR R AT entondl s yep-S1faigmsty Ut
biphe g@gbﬁfg@l{)taﬁm&)amdl [ e’\yl ] 2 yl] oxy] pr opanoi ¢ aci d;

(25) 25 Fhlgro- B GuiA- oGy aming ooyl oSy 231 .
propar?o?&% (28 -2-[[5-chloro-4'-

cyclopentyl am no) carbonyl] -3'-fluoro
(2S)-2- [-[Sl-lchM)’él fluord- éy-l[l](bnye}hyhpmp]ziaamlmo]mﬂm@yl][121'—b1phenyl] -2-ylJoxy]-
- 2- [5 chl oro-4"-[(cycl opropyl am no) carbonyl]-3"-flu
WDP&@F%P@ f - bi phenyl]-2-yl]oxy]- propanoic acid;
(2S)- 2(-@5‘)-&?0_‘(514 W&lﬁi1ﬁylcirﬁéﬂyl) 5- (tr1ﬂuo|rometh 1)[1,1-biphenyl]-2-yl]oxy]-

ropy am no]car bonyl ]-3' -f
pnmamnaamﬂgphenyl] 2-yl]oxy] - propanoic acid;

(25)- 2{-&['?15_ c2{fc o%%—%%}?éffgﬁ%%yi%o%gﬁglﬁg%ﬂlﬁﬁ%&%ﬂ&)ﬁ %&519&% c]a01d
(25)-% ﬁé@n?o%ob? %ﬁ}ﬂmr? ﬁyncgl{gilﬁﬂyikltaégbnyfy[r i'Vbiphdiygl ]y 2] o] gaogimnoic
acid; Y P !
[[5-chloro-3'-methyl—4‘-(1—pyrrolidin};lcarbonyl)[1,1'-biphenyl]-Z-yl]oxy]-acetic acid;
[[3'-fluoro-4'-(1-pyrrolidinylcarbonyl)-5-(trifluoromethyl)[ 1,1 "-biphenyl]-2-yl]oxy]-acetic
acid;

(2S)-2-[[3"-methyl-4'-(1-pyrrolidinylcarbonyl)-5-(trifluoromethyl)[ 1,1 "-biphenyl]-2-yl]oxy]-
propanoic acid;

[[3',5-difluoro-4'-(1-pyrrolidinylcarbonyl)[ 1,1'-biphenyl]-2-ylJoxy]-acetic acid,
(28)—2-[[3',5-diﬂuoro-4'-(1-pyrrolidiny1carbony1)[1,1'-biphenyl]-2—y1]oxy]-propan0ic acid;
(28)—2—[[5-chloro-3'—ﬂuoro-4'-[(2-methy1—1-pyrrolidinyl)carbonyl][1,1'-bipheny1]—2-y1]oxy]—
propanoic acid;

(2S)-2-[[5-chloro-3"-fluoro-4'-[[(25)-2-methyl-1 -pyrrolidinyl]carbonyl][1,1'-biphenyl]-2-
yl]Joxy]-propanoic acid;

(2S)-2-[[5-chloro-3"-fluoro-4"-[[(2R)-2-methyl-1 -pyrrolidinyl]carbonyl][1,1'-biphenyl]-2-
yl]oxy]-propanoic acid;
(2S)-2-[[4'-[(cyclopentylamino)carbonyl]-3'-fluoro-5-(trifluoromethyl)[ 1,1 '-biphenyl]-2-
yl]oxy]-propanoic acid;
(23)-2-[[3'—ﬂu0ro—4'-[[(1-methylethyl)amino]carbonyl]-5-(triﬂuoromethy1)[1,1'—bipheny1]-2-
ylJoxy]-propanoic acid,
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yl Joxy]- propanoic acid; [[5-chloro-4
1-[[(1-et hyl propyl )am no] carbonyl] -3 -fluoro [1,1

wO 206ptisny| ] - 2-yl ] oxy] -acetic acid; [[5-chl orpeBGB2005/003255
"-fluoro-4'- [(methylam no)carbonyl] [1,1 '-biphenyl]
-2-yl]oxy]-acetic acid; (25)-2-[[5-chloro-4"-[(
et hyl am no) car bonyl ]-3"-fluoro[ |, r-bi phenyl]-2-yl]oxy]
- propanoic aci d; 88 _
(25)-2-[[5-chloro-4' [(cyclobutylanino)carbonyl] 3 -fl
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8. A compound of formula (I) according to any one of claims 1 to 7 for use in therapy.
9. A method of treating a disease mediated by prostaglandins, which comprises

administering to a patient a therapeutically effective amount of a compound of formula (I), or

a pharmaceutically acceptable salt as defined in claims 1 to 7.
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10. A method of treating a disease mediated by prostaglandin D2, which comprises
administering to a patient a therapeutically effective amount of a compound of formula (I), or

a pharmaceutically acceptable salt as defined in claims 1 to 7.

s 11. A method of treating a respiratory disease, such as asthma and rhinitis, in a patient
suffering from, or at risk of, said disease, which comprises administering to the patient a
therapeutically effective amount of a compound of formula (I), or a pharmaceutically

acceptable salt or solvate thereof, as defined in claims 1 to 7.

10 12. A compound of formula (II):

(D)

15 in which X, A, D and E are as defined in formula (I) in claim 1.



