WD 2005/ 018529 PCT/ GB2004/ 003551 1 PHENOXI ACETI C ACI D DERI VATI VES The
present invention relates to substituted phenoxyacetic acids as useful
pharmaceutical conpounds for treating respiratory disorders, pharnaceuti cal
conpositions containing s them and processes for their preparation. EPA 1
170 594 di sciy@segsdiphihods for the identification of conpororisBx®aensssif or the
treatnent of disease states nediated by prostaglandin D2, a ligand for
orphan receptor CRTH2. GB 1356834 di sclgses a series of conpounds said to
possess anti-inflammtory, 10 anal gesic and antipyretic activity, It has
been found that certain phenoxyacetic acids are active at the CRTH2
receptor, angHBESOAIACKREQEDOERIVATE S ect ed to be potentially useful for
the treatnment of various respiratory diseases, including asthnma and COPD. In
a first aspect the invention therefore provides a nethod of treatnent of
human di seas®ke préssnbinvensiodirelaen o subitiited plrendxyaedticowids fas QRTi Dhammepitioal
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t her eof : mw’ﬁ@aﬂg#“z%f\ﬁ?ﬁp%mﬁ?% which: Wis O S(O, (where nis 0,
1 or 2), NRL5, CR1 ORZ or CRIRZ 25 X is hydrogen, hal ogen, cyano, nitro,

SE O, Rg , ORﬁ?TAqr %ﬁ%ggﬂisﬁl\bkesgﬁétﬁ&s%ﬁﬁh'@ﬂeﬁ&ﬁb%ﬁéﬂ wcﬁtﬂlpoﬁydggig%ﬁslpfo&fger esgal ogen
al ons, IS el ectle rom rogen al oge nLiro )
SORS, sozNR4§S?m‘§d’?&6‘<Re ﬂg‘?‘?s d Wﬁ%%‘gﬂf???d’%%éd‘f&%d f%ﬁ&tﬁ&é‘?“’é% 6

al kenyl , C2- CBTHRK a1/ 135608% dizclases agaries obamEmpd0sidOIessess aticpflarmatory,
cycloal | oyl efialgdsic@al kitipyrdtieactivity, Ot hds®dén BuLHBEt RAAMDhERIKyREHAE bdids are
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hal ogen,
for the treatment of various respiratory diseases, including asthma and COPD.

In a first aspect the ig¥éntion therefore provides a method of treatment of human diseases

15 or conditions iwWhich modulation of CRTh2 receptor activity is beneficial, which
comprises administering to a patient a compound of formula (I), or a pharmaceutically
acceptable salt or solvate thereof:

HO 0
R! I
0O

0 (D)
in which:

W is O, S(O), (where nis 0, 1 or 2), NR'’, CR'OR? or CR'R?

25
X is hydrogen, halogen, cyano, nitro, S(O), R®, OR'? or Cisalkyl which may be substituted
by one or more halogen atoms;

Y is selected from hydrogen, halogen, CN, nitro, SO,R®, OR?, SR*, SOR?, SO;NR'R?,
1 CONR'R’, NR'R®, NR®SO,R?, NR®COR®, NR®COR?, C;-C; alkenyl, C5-Cy alkynyl,



is O, 1 or 2, 5Zis aryl or heteroaryl, optionally substituted by one or
nore substituents independently selected fromfrom hydrogen, hal ogen, CN,
OH, SH, nitro, CO2R6, SO02R9, OR9, SR9, SOR9, S02NR1ORIt, CONR30R31 NOR',
NHSO2R9, NROSO2 R9, NR6CO2R6, NHCOR9, NRIOCCR9, aryl, heteroaryl, CC6

al kenyl , C2-48 @dsmgsd . C3-C7 cycloal kyl or C3.bal cyl, tia@nbmﬁoem%ggur
groups being optionally substituted by one or nore substltuents o]

i ndependently sel ected from hal ogen, C3-&7 cycloal kyl, W NR6R7, S(O nR6
(where nis 0,1 or 2), CONR6R7, NR6COR7, SO2NR6R7 and NR6SC2R7. R3 and R2
independently represent a hydrogen atom hal ogen, C2- C6 al kenyl , C2 C6

al kynyl, fou roups bei ng
opti onal | y és %’B@%ﬁ%cd 0%31%&%5%%%@?%?}’% %%g)rgtﬁ ? Kot
sel ect ed fr gmreaubsttents gelepmndentyselegied fom hakery, O Whéﬁeel nis
0, 1 or 2); ien,14Q;R and R2 together can forma 3-8 nenbered ring
optionally cont ai ni ng one or nore atons selected fromO0, S, NR6 and itself
optional Iy substituted by one or nore C3-C3 al kyl or hal ogen; R3 represents
C3- C7 cyal oakisyryler heterosal, leptionsily suhstiBited ity ans onmpresabatuensriafepgndanti¥t i t ut ed

25 by one orseReee fouPEdn hy@bhé, hildgpeaNeod, sHssheccORY soR hardeRi, C3-C7

cycl oal kyl fn

NR6CORY, SOZN%9 %ﬂ%ﬁ%@ @I ﬁ %‘h%ss%e’penﬁ%g’y reprleRgig %ydrogen
C3- C7 cycl odNRYJORs anyl, hefgrarpyl, Carealianyl £-Goalyn o Cyfon G¥rloalerleg opt i onal | y
substi t ut ed @Qysalkyk therlatte feir groups bémgalbtﬁmamﬂﬁmemdedw)msedIﬁcxteeadbsfnnmmshal ogen,

C3-C7 cycl oal ndd ﬁﬁ%&ﬁ?@%m (?R I\fl% \k. f%{ﬁ
gfgﬁz’v\hoiz ltqligin b@&t%mﬁi%’ %ﬂ@@%goﬁgbered saturatgdnltrogen

heterocyl ic ri ng opt lonally containing one or nore atons selected fromO,

S(0)" (wher algé, d by
hal ogen or R eBEnd%ﬁtvl %%a%ﬂl P%%ﬁggrﬁé%ﬁa‘l&%%g(%&? kéw

i ndependent | r‘r‘V%lo ESPHPo F2° 3{:8’“531&‘}1’ batag ?%tl B’rogen
Cl-4 al kyd, smtemby ahdkarimores@GEiituexta lindgpendBiBfGlected CONRGERIgeG G- Ry ; 5

cycloalkyl, NRR”, ORS, S(O),R® (where nis 0, 1 or 2);

or

» R'andR? together 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;-Cj alkyl or
halogen;

R’ represents C3-C5 cycloalkyl or Cy.galkyl either of which may be optionally substituted

25 by one or more substituents independently selected from halogen, Cs-C5 cycloalkyl, OR®
and NR®R', S(O).R® (where n= 0,1 or 2), CONR’R”, NRCOR’,SO,NR°R” and
NR°SO.R;

R* and R’ independently represent hydrogen, C3-C; cycloalkyl or C)galkyl, the latter two

30 groups being optionally substituted by one or more substituents independently selected
from halogen, C3-Cy cycloalkyl, OR® and NR®R”, S(0),R®(where n= 0,1 or 2), CONR®R’,
NR®COR’,SO,NR°R” and NR®SO,R’;

or

35
R*and R® together 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 O, S(O) (where n.=0,1 or 2), NR®, and itself optionally substituted by halogen or
C1-3 alkyl;



RO represents aryl, heteroaryl, C3-C7 cycloal kyl or O _6alkyl, the latter
two groups nay be optionally substituted by one or nore substituents

i ndependently sel ected from hal ogen, C3-C7 cycloal kyl, aryl, heteroaryl OR6
and NR6R7, S(O" R6 (where n =0, 1 or 2), CONR6R7, NR6COR7, SO2NR6R7 and
NR6S02R7; 10wBL3osAigs:R' 1 ndependently represent aryl or hﬁ@ﬁ@g@doy,bmsﬁ

hydr ogen, C3-C7 cycloal kyl or Cl-6alkyl, the latter two groups being
optionally substituted by one or nore su?stltuents i ndependently sel ected
from hal ogen, C3-C7 cycloal kyl, aryl, heteroaryl, OR6 and NR6R7, S(O" R6
(where n = 0, 1 or 2), CONR6R7, NR6COR7, S02NR6R7 and NR6SO02R7; 15 or RI10
and R11 together with the nitrogen atomto which they are attached can form
a 3-8 nenbered saturated heterocylic ring optionally containing one or nore
at ons sel ectRfchnd®’ findeperdentB( Bpresdnheheiroges adm dr GrClkylNRs, and itsel f
optionally substituted by hal ogen or C1-C3 al kyl, R12 repr esents a hydrogen
atomor Cl-6g whi ch nmay be bsti y.o0 ha g o]

and 25 R15 r}% é&‘gi’ﬁe@’ Grh log%(ﬁ Hpbi’ll’i(yulﬁo %aﬁ?’}% : "ﬂkyExanpl es
of aryl isncl ude phenyl and naphthyl. 30 Heteroaryl is defl ned as a 5-7
menber ed ar %ﬁséhtsmgyloﬁet&éﬂyp@y@&? oalli o§C§5aﬁléﬁ’Qﬁe 1aaexq%|gk|&1p5 3o @ al |

optionally con.t ai.ni r odt ons ,Sel’ect.ed

Exanpl es 1 ncRAGRAHPHEL %09 Grpats sbsipents il epen Bore Pl Jlogeh

i m dazol e, f%@myclqaﬁwkamuvaterqyyyl@ﬂtee,ndwb ?uSé@)a velrote mz ) é€ne?), napht hyl ,

i ndene, qui NEHNRER?, NREIORNFO,RRR’ AR EO,RNdOl i Zi ne benzo[ b] furan,

benzol b] t hi ophene, *1H i ndazol’e, benzi m dazol'e, 35 benzt hi azol e, benzoxazol e,
puri ne, U|noI| i ne, cinnoline, phthal azi ne, quinazoline, quinoxaline,

1, 8- napht hyrR{iangéR pn@pmﬂenéymsqmarmbomerowljhymgme%ﬁbamm oups can be

optional I'y SGIbﬁﬁﬂdyLlﬁieQEi:té?Yw@Qﬁ: £ba@g®tfouagx§ubm&a@b bﬁmﬁﬁaeeﬁﬁshweﬁsl ected
from hydr ogen ha& og ] e b/ 018529
PCT/ GB2004/ 09555 i § Sy %Eg ¢ 5

NROSO2R9,  NR¥ wherpRciRd of RRGEFR R NB CORqu@zM%rlifland&SQzPas kenyl , C2-C6
al kynyl , £3-C7 cycl oal kyl or Ci-bal kyl the latter four groups being

optionally s&bstl tuted by one or nore substituents independently selected
from hal ogen, C3-C7 cycl oal kyl, OR6, NR6R7, S(O oR6 (where n is

R' and R" together 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

20 from O, S(O), (where n= 0, 1 or 2), NR?, and itself optionally substituted by halogen or
Cl-C3 a.lkyl,

R'? represents a hydrogen atom or C).galkyl which may be substituted by one or more
halogen atoms, and

25
R represents a hydrogen atom, C;-C; alkyl, SO2R® or COR®,

Examples of aryl include phenyl and naphthyl.

30  Heteroaryl is defined as a 5-7 membered aromatic ring or can be a 6,6- or 6,5-fused
bicyclic ring, all optionally containing one or more heteroatoms selected from N, S and O.
Examples include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, furan,
isoxazole, pyrrole, isothiazole and azulene, naphthyl, indene, quinoline, isoquinoline,
indole, indolizine, benzo[b]furan, benzo[b}thiophene, 1H-indazole, benzimidazole,

35 benzthiazole, benzoxazole, purine, 4H-quinolizine, cinnoline, phthalazine, quinazoline,
quinoxaline, 1,8-naphthyridine, pteridine and quinolone.

Aryl or heteroaryl groups can be optionally substituted by one or more substifuents
independently selected from hydrogen, halogen, CN, OH, SH, nitro, CO;RS, SO,R®, OR?,



50,1 or 2), CONR6R7, NR6COR7, SO2NR6R7 and NR6SO2R7. Substituents can be
present at any suitable position on the aryl and heteroaryl rings,

i ncludj ng nitrogen atons where appropriate. In the context of the present
specification, unless otherw se indicated, an al kyl or alkenyl o0 group or
an al kyl or }&kamyhiss® ety in a substituent group may be lpichasdoieoispnched.
Heterocyclic rings as defined for RR R5 and RL and RI' neans saturated
heterocycl es, exanples include norpholige, azetidine, pyrrolidine,

pi peri di ne and pi perazine. 15 Certain conmpounds of formula (1) are capable
of existing in stereoisoneric forns. It wll be understood that the

iSYﬁETL"?S”@?TBﬂ&%@ g REBV IR RE, MaB0a T REBSS 0, whfoal PO

mi xtures t heNEEORS) NR’ GOR raayh hatepmacyl, ©FC¢ iﬂaengk &@atﬂkynybﬂgq%mycl@.ﬂkﬂloef erably
Wis 0, $( 0)01 Elhife li’ctér%lﬁ’grc;upg‘)elaé op%sﬂﬁum% ‘69@5 ubstinluer ogen or

met hyl . More, or rret hyl .
25 Even m)re"11 %ﬁ“ﬂﬁls‘%j %‘1@‘“@“@5@’ gw
Pref er ably >0.ilsorBAIGRMERR’| NRIGOR] GwzHRSRIandM aﬁﬁRctﬂubstduemﬂca@bﬂpadswm

optional Iy suRshititk fditicddnWhd HyPAR HeterdiBy Q@m%h 28Ben S4thwhee CF3. More

preferably X is flyoro, chloro or trlfluororrethyl ven nore preferably X
is fluoro or®@RIFGPYE: 35 Preferably Y is hydrogen, hal ogen, in particular
fluoro and chloro or Cl.6al kyl, such as nethyl. Mre preferably Y is

E}C’g_; %% (23802; Omglgg?mgt bfthp Bickére Blbs%{ﬁcﬁhéﬁ;) e HheBWisO irfdica\dl, ﬁgﬂﬁﬁ%&ﬁl .
refer r y is
phenyl , pyrl %rranpagllef%élFQk?nyﬁ ﬁ? tgfn %ﬁ%&ﬁ?ﬂﬁggggﬂ%ﬁ %aggh%gove nor e

s preferably Z i s phenyl optionally substl tuted as defined above Preferred
subst i t uent sHtefocdlc rihgdandeFed R R ahihRi%end W Sthédny emttitediempldyileed herein,

in particul 3 th one or
nor e hal ogen%ﬁﬂs(?&%é%lph% ﬁéll%il g%%%&%ﬁi%%w NHSO02R9,
NROSCO2R9, NHCOR9 or to NROCOR9. Preferably RO is nmethyl or ethyl. Mre

pr ef er r eds suGaitiiit cempomndosf fatrhuld (I aewpsableuflexidinginl seg@risomeric fortdsi Tudidr

fluoro and ‘GJILI)%%% (hhad Al enfBh EtORHphtes s bintiticGHld Whfidhi RBReRlor RN ©

hal ogen at ons, , . . .
g compounds of formula (I) and mixtures thereof including racemates. Tautomers and

mixtures thereof also form an aspect of the present invention.

20  Preferably W is O, S(O), (where n is 0, 1 or 2), CR'R? or NR® where R" is hydrogen or
methyl.

More preferably W is O, CH, or NR" where R" is hydrogen or methyl.
25 Evenmore preferably W is O, CH, or NH.
Most preferably W is O.

Preferably X is halogen, in particular fluoro and chloro, or C;.;alkyl optionally substituted
30  with one or more halogen atoms, such as CFs.

More preferably X is fluoro, chloro or trifluoromethyl.
Even more preferably X is fluoro or chloro.
35
Preferably Y is hydrogen, halogen, in particular fluoro and chloro or C,_galkyl, such as
methyl.

More preferably Y is hydrogen or halogen, in particular fluoro and chloro.



SO2NR R11 NHSO2R9 or NROSO2R9. 15 Preferably Z is phenyl substituted by one
or two substituents, preferably the substituent in the 4-positionis

sel ected from SO2R9, SO02NR10OR17, NHSO2R9 or NROSO2R9. Preferably RO is

met hyl or ethyl. Preferably RIO and R 1 are both nethyl. 20 Preferably Z is
phenyl substwouwoeshiBeet wo substituents, preferably the substicsaeaioiss t he
4-position is selected from SO2R9, SO02NVe2, NHSO2R9 or NRISO2R9 where RO is
met hyl or ethyl and the sustituent in the 2- or 3-position is selected from
fluoro, chioro or  _3alkyl optionally substituted with one or nore hal ogen
atoms. 25 Preferably R and R2 are independently hydrogen or Cl.3 al kyl.
Mre preferably R and R2 are independently hydrogen or nmethyl. Preferably
when R is alkyl and R2 is hydrogen in the acid chain, the S-isoner is
preferred Jevemmdrepreéuably Yoo byéres®é fornula (1) incl ude those conpounds
exenplified herein, both in free base formas well as pharmaceutlcal |y

acceptabl o Sekauits R S e il oﬁeﬁ%ﬂﬁsﬂ%ﬁ%@%‘: dephE ey et "
formul a (1 A) Preferabhyaf isbenylioptionaly sebstipitesiss deingdiabors sol vat es ther eof : WO
2005/ 018529 PCT/ GB2004/ 003551 6 HO O R2 0 WZ Y X (1A in which: 5 Wis

methyl L x ) oeichRg el for %Par%mﬂ&ﬁﬁ?;g“be sﬁbeﬁfsse#‘?%%ﬁ’%?%%ﬁg %t more

en
hal ogen atorrE‘H'tlc EES% glogen, (P Co Honsl substituged veith qae or mpore b BSF@rﬁqmss pyri dyl
or pyrim dyl seaﬁmnbw;mk%{ssmﬁtlucem QDRSO RAMNRY SOy RE NHCOR! ar
[ ndependq(ptl S(Ed)ﬁmﬁ—gfefdb%ﬁk lg@ , CN, Cl1.3alkyl optionally
a gen

substituted wth one or a 'oms, S02R9, OR9, SR9, SOR9,

S02NR10R11, CONR1OR11l, NHSO02R9, is NROSO2R9, NHCOR9, NRIOCOR9; Rl and R2

I ndependent | Morsapeferred sublstyitents for ali (Z gedupahdhyde;halogen, in particular fluoro and
chloro, C,alkyl optionally substituted with one or more halogen atoms, SO,R%,
SO,NR®R!, NHSO;R® or NR°SO,R’.

15
Preferably Z is phenyl substituted by one or two substituents, preferably the substituent in
the 4-position is selected from SO,R’, SO,NR'’R", NHSO,R® or NR’SO;R’. Preferably
R’ is methyl or ethyl. Preferably R'®andR'! are both methyl.

20 Preferably Z is phenyl substituted by two substituents, preferably the substituent in the
4-position is selected from SO,R®, SO.NMe;, NHSO;R® or NR’SO,R® where R’ is methyl
or ethyl and the sustituent in the 2- or 3-position is selected from fluoro, chloro or Cysalkyl
optionally substituted with one or more halogen atoms,

25 Proferably R! and R? are independently hydrogen or Cy.; alkyl.

More preferably R! and R? are independently hydrogen or methyl.

Preferably when R' is alkyl and R is hydrogen in the acid chain, the S-isomer is preferred
"’ Preferred compounds of formula (I) include those compounds exemplified herein, both in

free base form as well as pharmaceutically acceptable salts and solvates thereof.

In a further aspect the invention provides a sub-set of compounds of formula (I}, i.e.
35 compounds of formula (IA) or pharmaceutically acceptable salts or solvates thereof:



R6 and Rl i ndependently represent hydrogen atomor Cl.6alkyl; 20 Rs is
hydr ogen, Cl-4 al kyl, -COCl-C4 al kyl, C02Cl-A4al kyl, SO02R6 or
CONR6C1- C4al kyl;  R9 is Cl.6al kyl optionally substituted by hal ogen, and 25
R10 and R11 i ndependently represent hydrogen or Cl.6al kyl, provided that:

t he conpoundgoZofsiig®d hyl - 2- (benzyl ) phenoxy] acetic acid, Ber4paiho6:dsi2-
(benzyl ) phenoxy] propanopi ¢ acid, 2-[4-brono-2-(4-

chl or ophenoxy) phenoxy] pr opanopi ¢ acid angl 2-[4-chl oro-2-(4 30

chl or ophenoxy) phenoxy] propanopi ¢ acid are excluded; when X is fluoro and W
is S, then Z is not 5-fluoro-2-hydroxyphenyl, WO 2005/018529

PCT/ GB2004/ G§855L0 7 Wien X is chloro, Y is 3-nmethyl, Rl and R2 are both
hydr ogen and itS CH2, then Z is not phenyl. Suitably Wis 0, CH2, S(O,
(where nis or 2) or NR15 where R15 is hydrogen or s nethyl. Preferably
Wis 0, S, 2,2 or NMe, nore preferably Wis 0, CH2 or NH, even nore
preferably Wil 0 [or NH, nost preferably Wis 0. Preferably R1L and R2 are

i ndependently hy W, met hyl. More preferably RL and R2 are both

hydr ogen or oge dro&%n and the other is nmethyl. 10 Preferably X is

hal ogen, in part r fluoro and chloro, or Cl.2alkyl optionally
substituted w thne or nore hal ogen atons, such as CF3. Morre preferably X
is fluoro, chloro)gr trifluoromethyl. 15 Even nore preferably X is fluoro
or chloro. Preferably Y is hydrogen, halogen, in particular fluoro and
chloro or CHlA)l kyl, such as nethyl. 20 More preferably Y is hydrogen or
hal ogen, in particular fluoro and chloro. Even nore preferably Y is

hydr ogen. 25 P eBerany Z is phenyl substituted by two substituents,
preferably tRhé Ebsti tuent in the 4-position is selected from SO02R9,
SO2NR1R12, NHSO2R9 or NROSC2R9 and the sustituent in the 2- or 3-position

i s sel ect ed Wiio0) €HyS(0), (#htremds 01 612) 3aNR)Aweps R Bnghydrogedlas inethyl,ed  wi t h
one or nore hal ogen atons. Preferably RO is nmethyl or ethyl. Preferably R10
and R11

X is halogen or C,¢alkyl which may be substituted by one or more halogen atoms;
10 Y is hydrogen, halogen or C;salkyl;

Z is phenyl, pyridyl or pyrimidyl each optionally substituted by one or more substituents
independently selected from from halogen, CN, C;.salkyl optionally substituted with one or
more halogen atoms, SO,R®, OR?, SR®, SOR®, SO,NR'°R!!, CONR'’R"!, NHSO.R’®,

15 NR’SO;R’, NHCOR®, NR°COR’;

R! and R? independently represent hydrogen or Cy.salkyl;

R® and R’ independently represent hydrogen atom or Cygalkyl;
20
R? is hydrogen, Cj-4 alkyl, -COC}-C4 alkyl, CO,C;-Caalkyl, SO;R® or CONR®C)-Caalkyl;

R? is Cgalkyl optionally substituted by halogen, and

235 R'®and R" independently represent hydrogen or Ci.¢alkyl,
provided that:

o the compounds 2-[4-methyl-2-(benzyl)phenoxy]lacetic acid, 2-[4-chloro-2-
(benzyl)phenoxyjpropanopic acid, 2-[4-bromo-2-(4-
chlorophenoxy)phenoxy]propanopic acid and 2-[4-chloro-2-(4-

0 chlorophenoxy)phenoxy]propanopic acid are excluded;
o when X is fluoro and W is S, then Z is not 5-fluoro-2-hydroxyphenyl,



are both nmethyl. 30 Preferred conpounds of fornula (l1A) include:
[ 4- Chl oro-2-[[4-(ethyl sul fonyl ) phenyl]thio] phenoxy]- acetic acid,
[ 4- Chl oro-2-[[4-(ethyl sul fonyl)-2-net hyl phenyl ]thi o] phenoxy] - acetic acid,
[ 4- Chl oro- 2-[ 4- (et hyl sul f onyl ) phenoxy] phenoxy] - acetic acid, 35
[ 4- Chl or 0- 2-Wwiokodsmesay| sul f onyl ) phenyl ] am no] phenoxy] - acetit&nasisdosss:
(4-Chl oro-2-{[ 2-chl oro-4-(net hyl sul fonyl ) phenyl ]t hi o} phenoxy) acetic acid,
(4-Chl oro-2-{[2-chl oro-4-(ethyl sul fonyl )phenyl ]t hi o} phenoxy) acetic acid,
(4-Chl oro-2-{(4- (et hyl sul fonyl ) phenyl ]t hi o) phenoxy) acetic acid,
{4-Chl oro-2-[(5-chl oropyridin-2-yl)thi o] phenoxy}acetic acid, WO 2005/ 018529
PCT/ GB2004/ 003551
{4-Cnl or 0- 2- [ (- BT s SRLOR0 K %, Bl 285 Bn 8iv o fh daogen and Wyis CH, then
(4- Chl or 0- 2- {[ 2- Erendtphemiilf onyl ) phenyl ] t hi o} phenoxy) aceti ¢ aci d,
(4-Chloro-2-{[4-(met hyl sul fonyl) phenyl ] sul finyl }phenoxy) acetic aci d,
(4Ch|or02H% hnq I 1}9% ad5
[ 4- Chl oro- ZS téj &(t ﬁﬁ_gfngﬁjc))‘ ‘ﬁlg o o Eﬁ?ﬁﬁ% 5%3:0%3 Fn c aci d,
(2S) - 2- (4- Cnedh qraply M olﬁf;llloy Woye pretsy ABl.c acid,
(2R) - 2-(4- Cbb@f@oﬁﬁéféaﬁlwhybwmwsm%ﬁfwuwmsm} phenoxy) pr 0pan0l c acid,
(2S)-2-(4-Chloro-2-{[2-chl oro-4-(nethyl sul fonyl) phenyl ]t hi o} phenoxy) pr opanoi
c acid,
(29) - 2- (4- CRrefPrgbly § [@dsﬁa@r%d@%@ﬂyhx@%@w medivé nyiora PEisTAbER BAARST opanoi ¢
acid, to areboth hydrogen or one is hydrogen and the other is methyl.
2-(4-Cnl Qro-2- {[ 2-chl or o- 4- (net hyl sul f onyl ) phenyl ] t hi o} phenoxy) - 2- et hyl pr op
anoic acid, {4-Chlor [-4- (et hyl sul f onyl ) phenoxy] phenox aceti.c acid,
{ 4- Chl or o- 2 Brefexghlyat eﬁ-h&fo(gﬁ%ﬂm@elﬂ 9 %1% ﬂ%@}oae&ﬂa Sastifited
{ 4- Chl or 0- 2-#ifh arielop rerethdl@deh utoms, suiwhyk CPhenoxy] phenoxy} acetic acid, is
(2S)-2-{4-Chl oro-2-[ 4- (et hyl suI f onyl ) phenoxy] phenoxy} pr opanoi ¢ aci d, .
(25) 2 14 O 10 2L 25 SO Y, et B! it K PRenoxV] phenoxy) propanoi
(2S)-2-{%- Chl oro-2-[2-chl oro-4- (et hyl sul f onyl ) phenoxy] phenoxy} pr opanoi c
acid, ({4, 5'@5&9&0?6&(3%:&%5{% &0 dr EBHNY! sul fonyl ) phenoxy] phenoxy}aceti c
acid, {2-[2-Chloro-4-(nethylsulfonyl)phenoxy]-4,5-difluorophenoxy} acetic
acid, 20
2- { 4- Chl or o-PzefeablyhY iwhydrogenahialoges, in patigilinfhwermangd] ghlesn ox§isalkyhstdiydspr opanoi ¢
acid, (4-Chh@ra-2-{[2-chloro-4-(ethylsulfonyl)phenyl]am no}phenoxy)acetic
aci d, (%}- Chl oro- 2-{[ 2- chl or o- 4- (net hyl sul f onyl ) phenyl ] am no} phenoxy) acetic
aci d,

More preferably Y is hydrogen or halogen, in particular fluoro and chloro.

Even more preferably Y is hydrogen.

25 Preferably Z is phenyl substituted by two substituents, preferably the substituent in the
4-position is selected from SOzRg, SOzN'RwR“, NI-ISO;R9 or NR’SO,R? and the sustituent
in the 2- or 3-position is selected from fluoro, chloro or Ci3alkyl optionally substituted
with one or more halogen atoms. Preferably R’ is methyl or ethyl. Preferably R'®and R!!
are both methyl.

30
Preferred compounds of formula (1A) include:
f4-Chloro-2-[{4-(ethylsulfonyl)phenyl]thio]phenoxy}- acetic acid,
{4-Chloro-2-[[4-(ethylsulfonyl)-2-methylphenyl]jthio]phenoxy]- acetic acid,
[4-Chloro-2-[4-(ethylsulfonyl)phenoxy)phenoxy]- acetic acid,

35 [4-Chloro-2-[[4-(methylsulfonyl)phenyl]amino]phenoxy]- acetic acid,
(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyi]thio} phenoxy)acetic acid,
(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]thio }phenoxy)acetic acid,
(4-Chloro-2-{[4-(methylsulfonyl)phenyl}thio} phenoxy)acetic acid,
{4-Chloro-2-[(5-chloropyridin-2-yl)thio]phenoxy}acetic acid,



2- Chl or 0- 4- (et hyl sul fonyl ) phenyl Jthio}-4-(trifluoronethyl)phenoxy] acet
id, (25)-2-[2- {[2-Chloro-4-(nethylsul fonyl)phenyl]thio}-4- 25

| uor onmet hyl ) phenoxy] pr opanoi ¢ aci d,

2- Chl or o- 4- (ethylsulfonyl)phenyl]thlo}-4-(trif|uoronethyl)phenoxy]aceti
I d,

I

( 2Swo2nbsinss2e PCT/GB2004/003551
or o- 4- (et hyl sul fonyl ) phenyl ]t hi o}-4-(trifluoronethyl)phenoxy] propanoic

ri

I\J""O I\)

- N
(‘)r—"ﬁ— Q)F'H
9—|—|—h01—|

4-[ (Di net hyl am no) sul f onyl ] phenyl }t%i 0)-4-(trifluoronethyl)phenoxy] acet
id, 30

Ol or Q5 LY SR LSO b LRt v ) phenoxy] acet i

2- Chl or @-@ﬂm-ﬁyﬂ[&(m&bhmwmbphmyﬂ%}phmﬁwmmﬂhyI ) phenoxy] aceti c
(4-Ch1 ro-2-{[4- (meth?rlsulfonyl) ohenyl]su]ﬁnyl}pheno ?acenc acid, hvl ) bh b

52 Cnl ?4—%h101‘(g }[E‘ )fm Ifsgl?g/nﬂ)ghe%g sﬂilonf}l}lghcnoxy acetic ac1& yl') phenoxy] but anoi

[ 2- { 4- [ ( Bi mééSplame2A(d}-Smetipighinplsethoxyljphanyl }thiojphemyxylasetinacibhenoxy] acet i ¢

?Z I <[1|( o (2 tS% 2 [—22(4-Chloro-2 {[4- methylsulfony henyl]thm}phenoxy) anmcear%d, | br opanci ¢
ne

35 acid, {2%%4)@%{%8% rﬁ&ﬁ@ﬁ@%‘ﬁép ﬁlltﬁﬁ?i enﬂ}qf)P%B%& aecrll&c(iiyfacgt I C

acid, {2- [ 429-th-Chlorq-24{F phiotorbime wlmmlwpmﬁpmmcwe aci d,

géi{g [ 2C?| qQeSr2(4-CRlokyh [dé}qemhit o O@}@h@ﬁ@yxir p?anaﬁtabﬁdl g{:gf?goi c

G o M ) BB

(2- {[2 ChI oraéldA (et hyl sul fonyl ) phenyl ]t hi o} - 4-fl uor ophenoxy) aceti c aci d,
2-(2-{[2- Ch'{@r@m&o(m@ﬁﬂ@ﬂémﬁﬂﬂbﬁhﬁﬁ@dm&ﬁﬁy@&ceﬂc fdi@lor ophenoxy) - 2- met hyl prop

anoic acid
(2-{2-Chl or o oA ilemedh '4-%??%?&%&0 %??henox Phgngryiace té(f) e?”?oxy) acetic acid, s
(29) - 2- (4- Chﬁ40(|3 o19:-2 [2chierooi- (it IPBenoxBIRaenoskEassiq a6 no} phenoxy) pr opanoi
f[ gCi ﬂl 152- ((QSFN{MM&‘O -2- [4—(methylsu1fonyl)phenoxy]phcnoxy}propanoxc acid, »

-chl or o- :)uR‘H‘ aci d,
(29)-2-(4- F%ﬂ % 89 gay(h‘kﬁﬁkpfs?uﬂ gﬂ%iégﬁﬁ%déﬁ%@%? %@ﬂbxy) pr opano
ic acid, 2-¢ 9‘2 qhozoérip ¥ Bisg ﬂ’)"ﬂl"’l@?ﬂjlaf mno }
phenox y) 2- n@;ﬁhmcblmz«E[Mhbro—ﬂQmamylﬂu]fonyl)phenoxy]phenoxy} acetic acid,

%j ghh: 8;8 g Ziz% Iﬁingltp yist ﬂwqgﬁlgﬁ oxy}acetlc acid,
(2-{[ 2- O or b[iﬁéq-ﬁ— s foo%( SR ke P SRR RIS aci o
(29)-2-(2- { [(@-Childror2e{[2-chlvee-Hy(Etbulsiléomy])piengiahiha)nheandxyiactticaidgphenoxy) pr opano

OI\)O I\)O I\JOI\)
I\)O"""

QJ'_‘_

I c acid, 5([Z Chloro-2- {[2-chloro—4-(methylsu1fony1) henyl amllno{) henoxy)acehc acid, h
g §| cci:hl oro-2 [{%2 &Mc)ro &(me&nﬁuﬂgnﬁ)phenyﬁ)ﬂu -4—%tr1¥1u mehly}sp]?lenoxﬁ%l c%{}gxy} acetic

{ 4- Chl or o- 2-@ER2-E{Pr Chlaro-drimethylsulfcnyhphenplithingt4- ( et hyl ) ani no] phenoxy}aceti c
aci d, 25 (triflnoromethyl)phenoxy]propanoic acid,

[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio }-4-(trifluoromethyl)phenoxy]acetic acid,
(2S)-2-{2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio} -4-(trifluoromethyl)phenoxylpropancic
acid,

[2-({4-[(Dimethylamino)sulfonyl]phenyl} thio)-4-(trifluoromethyl)phenoxy]acetic acid,

30 [2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(triflucromethyl)phenoxy]acetic acid,
[2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]acetic acid,
2-[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxyJbutanoic acid,
[2- {4-] (Dimethylamino)sulfonyl]phenoxy}-4-(trifluoromethyl)phenoxylacetic acid,
(28)-2-[2-{4-[(Dimethylaminc)sulfonyl]phenoxy}-4-(trifluoromethyl)phenoxylpropanoic

35 acid,

{2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-flucrophenoxy} acetic acid,
{2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-fluorophenoxy} acetic acid,
2-{2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-fluorophenoxy} -2-methylpropanoic acid,
(2-{[2-chloro-4-(methylsulfonyl)phenyllthio } -4-fluorophenoxy)acetic acid,



(2-{[2-Chl oro-4- (et hyl sul fonyl) phenyl ] am no}-4-fl uor ophenoxy)aceti c acid,
{2-]2-Chl oro-4- (et hyl sul fonyl ) phenoxy] phenoxy}acetic acid,

{4-Chl oro-2-[4-(methyl sul fonyl)-3-(trifluoromethyl)phenoxy] phenoxy}acetic
acid, 20 [4-Chloro-2-(quinolin-8-ylthio)phenoxy]acetic acid,

(28) - 2- [ 4- Chiygh@ysAidsds Ni t r ophenoxy) phenoxy] - propanoi ¢ aci flgt/ge2004/003551 _
(2S)-2-(2-{[2-Chl oro-4-(ethyl sul fonyl) phenyl ] am no}-4-fl uor ophenoxy) pr opanoi
c acid, 2-(2-

{[2-Cnhl oro-4-(ethyl sul fonyl)phenyl]am no?- 4-f | uor ophenoxy) - 2- met hyl pr opanoi c
acid, 2s

L2 {[2-Cnl org-4; (ot sl QR NReRE] 31 ROk (L il tor et hy! ) phenoxy] ace

[ 2- { [ 2- Chl orBE4{{R-€thiyrbd de(ufetiryydu) fotrdpheddliiop-fhofopheroxy)p 2 onsthylyropguoiEnox y | acet
ic acid [2-J4 (Ethylsulfonyl)benzyl]-4-(trifluoronmethyl)phenoxy]acetic

acid, [4-Chl 3-cya ) phe ac c acid, and_ pharmaceuti call
accept <[51bl e T{t?:s&’é( %‘F‘ﬁgﬁﬁ'ﬁg@g’h@! ?P?‘SX‘%‘G}% E%E‘WEFCS ‘P‘F‘é‘l‘*'nul a (1) abgve
maybe corsver(@8E2- (@Cblopha{{[mcldontwb-édthﬂsuﬁ'onﬂmmﬁyl]ammﬁbhenmnty)pwpand;ie atibher eof ,
preferably & hashieroadd thh%}oiade&yﬁﬁﬁghmhéﬁﬂhﬂiﬂo}ﬂﬁhgﬁ?'ﬂme G

alum nium 1 J;ll um nmagnesi um  zinc, benzathine, chl procail choI I ne,
tert- butyl #@fi%e, diethanol anine, ethanol am ne, et hyl di ani ne, rregl um ne,

tr omet ham ne(28)-2-¢6Chlooe2i {fchloro-drmethylshfamnlicoyl]asaihe} phendxyropanoic acid,
hydrochl ori dg 4—@M€fo°ilr meo-wﬁn 1)pAESA Rkno ) bRk Ff- £-m MR/ R 8pBoic

tartrate, Cltl’ oxal at e, met hanesul phonat'e” or p- "t ol uenesul phonate WO
2005/ 018529 % /GBZOO4/ 003551 10 It will be appreciated by those skilled in
t he art t hat[4+Ghletee-(pynmedin-dsyloty)plivaoxplaesanacid,i nvention certain functional

groups in tha-cligbiz- REinoBRSSNBy cnbiy]weﬁ@gjl@te conpound may need to be

Forrura: 1) GUEEAB i o B P AR ST 0L ' 1y o
protecting sC8atdd[2-Grleras Gp@tévlﬁ@fpnéf})ﬂ:ea@lﬂ%p@bﬁﬂ@ﬁr@he&maﬂmmam agjfoups is
fully desgcri PEdhlbfb-Z [[rohloes-ti(nrthislsalipsylpherPt|(asthyl) datigephéroxy} acetit 4t by J.

\é\gln'lt: heg/f: Sm "4 gﬁgg}{ﬂ[?—cﬁﬁ#oA%n%@kﬂMpb@y&ke%ﬁHaﬁ%ﬁﬂﬁ%ﬂ na?fg? Isgl ence

(1999). 10 Ceniibbhinzo-GrlcthyispkionyDphonylamingd-4rfinermphenpxy)iceaaiiton of a |

conpound of {29[2%1&1‘0&4 (DhethylStifonyW)phenoxylphenoxy} acetic acid,
{4-Chloro-2-{4-(methylsulfonyl)-3-(triflucromethyl)phenoxylphenoxy} acetic acid,

20 [4-Chloro-2-(quinolin-8-ylthio)phenoxylacetic acid,
{(28)-2-[4-Chloro-2-(4-nitrophenoxy)phenoxy]-propanoic acid,
(25)-2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]Jamino} -4-finorophenoxy)propanoic acid,

2-(2- {[2-Chloro-4-(ethylsulfonyl)phenyl]amino} -4-fluorophenoxy)-2-methylpropanoic
acid,

25 [2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-(trifluoromethyl)phenoxy]acetic acid,
[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-(trifluoromethyl)phenoxylacetic acid
[2-[4-(Ethylsulfonyl)benzyl]-4-(trifluoromethyl)phenoxy]acetic acid,
[4-Chloro-2-(3-cyanobenzyl)phenoxy]acetic acid,
and pharmaceutically acceptable salts and solvates thereof.

30
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, tert-
butylamine, diethanolamine, ethanolamine, ethyldiamine, meglumine, tromethamine or

35  procaine, or an acid addition salt such as a hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate or p-
toluenesulphonate.



Y X isinwhich W X, Yand Z are as defined in fornmula (1) or are
protected derivatives thereof; wth a conmpound of formula (111):

L-CR RRCO2R13 (I111) 20 Where R1 and R2 are as defined in forrmula (1) or are
protected derivatives thereof, RI3 is H or Cl1-Cl0 alkyl group and L is a

| eavi ng grouRgo iR onal ly thereafter in any order: rpEpGigRMH4a68%s1
protecting group hydrolysing the ester group R13 to the correspondi ng acid
oxi dation of sul phides to sul phoxi des orysul phones 25 formng a
pharmaceutically acceptable salt. The reaction can be carried out in a

sui tabl e solvent such as DMF using a base such as potassium carbonate or

the |ike. bl e groups R13 i e Cl.6 alkyl groups sych as nmethyl,
ethyl or te twmwpregaf)eﬂéemﬂ@se slnﬂbﬂﬁﬂ%%ﬁ% tigtRAITORSHRas oA KieRagsEnt | n

particul ar 3fventibrocertaim fonctionalgroums it thewtartiigreagents oy thtamngdiate colmadburs Ayt sunobu
reacti on ma I dg&plb d

tri phenyl phm&lm% E&E }y\%ﬁ){éc azod.. ca?%gé)(}'lfe;ﬁbeﬁ{?g\& 8%/%%1% guznélof

T CBo004/ COMBBHAL) 45 iayeie: 3.2 SPUTPPRA Ee e TGN OFePe G FTOREINE od out
usi ng rout i rgeoyps.cileguotesionfand deprateption oflfmm&bmégtoupﬁ isrfellyhgdscrilred et hyl esters
ci SSaﬁﬂiﬁ“SPmPﬁwgacet B B e o MO ohd B,
(1) i met uadToTahang Stedtive Groplt iviede mﬁﬁssmzd%&%ffhw%ﬁgh@(% o 2 eno!

4- Chl or o- 2- (NI2Wats| Bitley-4nierssichgd d@P%onyl ) phenyl ] t bi o} phenol ,

4- Chl oro-2-{[ 2-chl or o- 4- (et hyl suI fonyI ) phenyl ] t hi o} phenol

ghh: 8; 8- 5 [éfng.ﬂugés Ofi r}]'g‘&%{ﬁ/ f‘)f} g’ﬁg%%xi%ﬁﬂ mﬁom:fli(? of formula (ID):

{[2-Cnhl oro-4- (rrethylsulfonyl)phenyl]thl n} - 4- (trlfluoron'ethyl)phenol, 2- {

2-Chl oro-4-(nethyl sul fonyl)phenyl] th®H -4-fluorophenol, 4-Chloro-2- f
2-chl or o- 4- (et hyl sui fonyl ) phenyl] am ng ol ,

-{[ 2- Chl or o- 4- (et hyl sul f onyl ) phenyl ] 3¢} - Z2f | uor ophenol , 15 2- {

2- Chl or 0- 4- (et hyl sul fonyl ) phenyl | -4-fl uorophenol, 2- {

2 ChI or o- 4- (rret hyl sul f onyl ) phenyl] a -4-(trifl uororreth 1) p heno 1,

15 in which W, X, Y and Z are as defined in formula (T) or are protected derivatives thereof,
with a compound of formula (III):

L-CR'R*CO,R? ()

20  Where R! and R? are as defined in formula (T) or are protected derivatives thereof, R" is H
or C;-C)¢ alkyl group and L 1s a leaving group, and optionally thereafter in any order:
s removing any protecting group
¢ hydrolysing the ester group R* to the corresponding acid
» oxidation of sulphides to sulphoxides or sulphones
25 s forming a pharmaceutically acceptable salt.

The reaction can be carried out in a suitable solvent such as DMF using a base such as
potassium carbonate or the like, Suitable groups R"? include C.4 alkyl groups such as
methyl, ethyl or tert-butyl. Suitable L is a leaving group such as halo, in particular

30 chlorine or bromine. L may also be hydroxy so that a Mitsunobu reaction may be
performed with compound (IT) using for example triphenylphosphine and diethyl
azodicarboxylate.



Compounds of fornula (11) can be prepared by reaction of a conmpound of
formula (1V) 20 wwth a conmpound of fornula (V) foll owed by deprotection of
R14 when Rr4 is not equal to H OR14 V-H Y z-L1 X (IV) M 25 in which X
Y and Z are as defined in formula (1) or are protected derivatives thereof,
Vis S, NR6wonoddoididtd is H or a suitable protecting groupgr/itesitsasil e
benzyl, L' is iodide, bromde, chloride, fluoride or activated al cohol such
as triflate. The reaction can be carriedijout in a suitable solvent such as
1-nmet hyl - 2-pyrrolidinone wwth 30 a base such as potassi um carbonate,
preferably at el evated tenperatures. The reaction may also be catal ysed

w th pal | adi r.c er catalysts. .Preferred internediates of. fornula (V)
ncl ude  3- CYRBTSIATRR 1 SO it SR PHLIIRS romS g es Soy cxatibte

PCT/ GB2004/ G®&s®t of baethyd-agh kthybesters wikhragpdoengddiven hydrogide,fapd tredtientsdquence of

the steps a@&ﬂﬁut?l%‘éte?ﬁvﬁﬁ‘@d?&ﬁﬁchﬁ%ﬂ%&ﬁ&'ﬁ@aéld.COWpOUﬂd of formula (VI) may
be formed by the reaction of a conpound of fornmula (VII) wth a conpound of

5 formula M O OR130OR13 RRORIO RRW z V-H YY XX (V) (V1)
to Pref err edréferrasrintennediates off formyla(lDdngladel ) i ncl ude

2;1( éFll- Chl or g-@ﬁlmmk{m&ﬁﬂw&wﬂ;w@w BéyDaRe sheatl d,

2" (4 Fl uor o “BHA% ?Eﬂﬁ@%%g&f%ﬁ%@ﬁ&ﬁkaﬁm? ipbgngly,

(2S) - 2- ( 4- CH+Ghlero2- (ifchhinr Holspfenybpbenylthigphenol,
4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenol,

10 4-Chloro-2-[2-chloro-4-(ethylsulfonyl)phenoxy]phenol,
2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-(trifluoromethyl)phenol,
2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-flucrophenol,
4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]amino} phenol,
2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-fluorophenol,

15 2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-fluorophenol,
2-{[2-Chloro-4-(methylsulfonyl)phenyl Jamino}-4-(trifluoromethyl)phenol,
2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-(trifluoromethyl)phenol

Compounds of formula (IT) can be prepared by reaction of a compound of formula (IV)
20  with a compound of formula (V) followed by deprotection of R'* when R™ is not equal to

H:
or™
V‘--H .
Y z—L
X
(Iv) V)

25
in which X, Y and Z are as defined in formula (I) or are protected derivatives thereof, V is
S, NR® or 0. R is H or a suitable protecting group, for example benzyl, L' is iodide,
bromide, chloride, fluoride or activated alcohol such as triflate.
The reaction can be carried out in a suitable solvent such as I-methyl-2-pyrrolidinone with
30 abase such as potassium carbonate, preferably at elevated temperatures. The reaction may
also be catalysed with palladium or copper catalysts.

Preferred intermediates of formula (V) include
3-Chloro-4-fluorophenyl methyl sulfone,



15 Conpounds of formula (1) can be prepared froma conpound of fornula
(VMI11) by formation of an organonetallic (IX) followed by reaction with an
el ectrophile such as (X) or (X)), then deprotection of R14 as outlined in
Schene I. OR14 OR14 OH EMW ONY_ 10 Y_Z 20 X X (VIM (LX) (Il) Schene
1 RyO L~Rt (X) (30) WO 2005/018529 PCT/ GB200 in
which X, Y a\?ézgtgsméss%ned in formula (1) or are protect eglé%grél %?’?d\?gss‘
thereof, Wis defined as CRIOR2 or CR R, Rl13 is as defined in fornula
(IV), Eis hydrogen or halogen and Mis a netal such as Na or Li. For
exanpl e when R14 is benzyl and Eis bromne, s butyl lithiumcan be used to
formthe inte di at.e. (I r.e = Li. The reaction is perfornmed at -78C
in THF, theh'é}@&?&‘ﬁh@r&?ﬁyﬁ%ﬁ@@%@ophl le such as (X) or W \Wen R2=CH,
this may be renmoved by reduction, for exanple hydrogenation with Pd/C. The

gr g;ﬁchlengr %g'rée Rl cﬂ'% §ttl O'ﬁb&f@ rg CO%Q@Q%P&H&H&I@%?JDS}{%& @ffo%ula‘("hﬁr e V=
el emrent al &még ‘Hiféc of &£ OP D;.tiforWI"r@r {E‘J\‘f‘@ﬂ’ E%d# epared by

reactionsof fmmthﬁ@und of formula (XI1) with a conpound of fornmula (V) R1L
R2 00 NH Y 1s X X11) in which X Y, RlandRZare as defined in fornmula

(I) or are protected deri batl v§§:§3hereof 30N can be carried out
in a suitable solvent suc t hyl - 2- pyrr ne with
(VI) (VH)

10 Preferred intermediates of formula (VII) include
2-(4-Chloro-2-hydroxyphenoxy)-2-methylpropanoic acid,
(4-Fluoro-2-hydroxyphenoxy)acetic acid,
2-(4-Fluoro-2-hydroxyphenoxy)-2-methylpropanoic acid,
(28)-2-(4-Chloro-2-hydroxyphenoxy)propanoic acid

15
Compounds of formula (I) can be prepared from a compound of formula (VIII) by
formation of an organometallic (IX) followed by reaction with an electrophile such as (X)
or (XI), then deprotection of R as outlined in Scheme I.

OR™ OR™ OH
E M R
Y —_— Y — Y z
20 X X
Ix) iy
Scheme 1



a base such as potassi um carbonate, preferably at el evated tenperatures. 20
Compounds of fornmula (Il1), where W= N can be prepared by reaction of a
conmpound of formula (XIl11) with a conmpound of formula (V). O~O NH Y X
(M 25 The reaction can be carried out in a suitable solvent such as

1- et hyl - r,Qhd ne with a base such as potassium capppigbiuctysaf erably
at el evat edp%éﬁgégg(gﬁgg?es WO 2005/ 018529 PCT/ GB2004/ 0035518 /'1&% Conmpounds of

formula (11), where W= C can be prepare(il by reaction of a conpound of
formula (XIV) with a conpound of fornula %XV) OR14 BBOHH2 RL R2 Lz X5
PUN) PM in which X, Y, R, R2, Rl4, Z and L are as defined as above or are
protected derivatives thereof, The reaction can be carried out in a

sui tabl e sol vent such as ethyl ene glycol di rret hyl ether wth a base such as
sodi um car baaathichaXidy arefss ldefusbidunforaiuil (Y)sdr ardrefectedidrivativesehearwat] Wlist o

te”pefatwesdgggdg& z%frdwkmﬁmls(a}heﬂﬁgn%@?@% Oﬁ&@f ﬁ&h&%‘mere
bﬁf@e

can be prepar reactlon of’ und of

formula (Xviant &ahma wshpblaar bk Fferrqwmaewbw )is E jspreming OR14 Y Y
HWe X X s (X0dtylitHibmbeaivbe iised to form the intermediate (TX) where M = Li. The reaction is

performed at —78°C in THF, then quenched with an electrophile such as (X) or (XI). When
R*=0H, this may be removed by reduction, for example hydrogenation with Pd/C. The
protecting group R'* may then be removed
Compounds of formula (IV), where V = S can be prepared by reaction of a compound of

10 formula (IX) with elemental sulphur.

Compounds of formula (I), where W =N can be prepared by reaction of a compound of
formula (XII) with a compound of formula (V)

R\ R?
0
o)
NH
Y
15 X
(X1I)

in which X, Y, R and R? are as defined in formula (D) or are protected derivatives thereof,
The reaction can be carried out in a suitable solvent such as 1-methyl-2-pyrrolidinone with
a base such as potassium carbonate, preferably at elevated temperatures.

20
Compounds of formula (II), where W = N can be prepared by reaction of a compound of
formula (XIIT) with a compound of formula (V).

25 The reaction can be carried out in a suitable solvent such as 1-methyl-2-pyrrolidinone with
a base such as potassium carbonate, preferably at elevated temperatures.



in which X VY, Rl, R2, R13, R14, Z and Ware as defined as above or are
protected derivatives thereof, Gis halogen, triflate or boronic acid. The
reaction can be carried out in a suitable solvent such as iso-propanol with
a base such as potassium carbonate and a netal catal yst, such as copper,
preferably agoeb@nwassed tenperatures. 20 In a further aspeptT/cBim4/prsaent

i nvention provides the use of a novel conpound of forrmula (1)/(IA), and
pharmaceutical ly acceptable salt or solvaye thereof for use in therapy. The
conmpounds of formula (1) have activity as pharmaceuticals, in particular as
nodul ators 25 of CRTh2 receptor activity, and may be used in the treatnent
(therapeutic or prophylactic) of conditions/diseases in human and non- human
ani mal s which are exacerbated or caused WO 2005/ 018529 PCT/ GB2004/0Q03551 15
by excessi veCempermdestiornela (B) sdgrer WonC s ireamepassddy reaction 08 p 6pmpad ofx anpl es
of such conﬁhﬁﬂamﬂ\&jmmpmuuﬂﬁmﬁﬁmrespirat ory tract) - obstructive
di seases of the airways i ncl udi ng 1ast hma, s including bronchial, allergic,
intrinsic, extrinsic, exercise- | ced drug-induced (including aspirin and
NSAI D-i nduced) and dust -i nduced | B OHth h intermittent and persistent

and of all severities, and al: Juses of airway RiypRr-responsiveness ;
chroni c obstructive puI nonar ase (COPD) ; brongljtis, including

i nfectious and eosinophilic bro hitis; enphysenmd;” br@nchi ectasis; cystic
fibrosis; 10 sarcoidosis; far rrer%s | ung and rel at ed di seases;
hypersensitivity pneunDnitls, g fibrosis, including cryptogenic
fibrosingsalveolitis, idiopathiiWterstitial pne@m))"li as, fibrosis

conpl i cati ng;; asii g4t ng

t uber cul osi s %baggg%l Olgl si%%da eﬁagge %%g fp(%%gaeda&ﬁ’lﬁ%tl ons
of lung tran®greghtation; vasculitic and thronbotlc d| sorders of the |ung
vascul at ur e, ’Ihfsreambnpmh b@mnyd oytpie  b@tublesntvedtntct assthyleneagtycoldimythylethérudi ng
treat ment of E]ﬁladll ory
condi 1 ons. o] S e e e it s
i ncl udi ng®r hFeFﬂPF}’aguﬁ%dl canent osa, and vasonotor rhinitis; perennial and
seasonal all €Dgap0mrdhDﬁfoumnlm(ﬁcalnddomgomlﬁiotﬁfdmma (Aprwhesacahlbaypréparedby; nasal

pol yposi s; aFéelEthanfra%nprﬁﬁF&ﬂfQ&dlé‘ bflgc&ﬂﬁouﬁ@m_aﬁ wifhd infection

due to respirator | uenza, ‘coronavirus i ncl udi ng SARS)
and adenovi rﬁ%mp‘?(‘%‘? ?%’5‘%‘3““ | nt s) art hritides associated with or
i ncluding osteoarth Bsteoarthrosis, both prinmary and secondary to e.g.

congenital hip 25 dysp aS| a; cervical and | unbar spondylitis, and | ow back

and neck pain; rheu
W
A¢r 4@ H™ ~z

15 XVD (XvI (XVIID
inwhich X, Y, R}, R%, RB, R™ Z and W are as defined as above or are protected

derivatives thereof, G is halogen, triflate or boronic acid. The reaction can be carried out
in a suitable solvent such as iso-propanol with a base such as potassium carbonate and a
metal catalyst, such as copper, preferably at elevated temperatures.

20
In a further aspect, the present invention provides the use of a novel compound of formula
(/(1A), and pharmaceutically acceptable salt or solvate thereof for use in therapy.

The compounds of formula (I} bave activity as pharmaceuticals, in particular as modulators
25 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



arthritis and Still's di sease; seronegative spondyl oarthropat hies including
ankyl osi ng spondylitis, psoriatic arthritis, reactive arthritis and

undi fferentiated spondarthropathy; septic arthritis and ot her

i nfection-related arthopathies and bone disorders such as tubercul osis,

i ncl udi ng PQigsoos@igzense and Poncet's syndrone; so acut e mmgcBEinoHezss
crystal -induced synovitis including urate gout, calcium pyrophosphate
deposi tion di sease, and cal ciumapatite {¢lated tendon, bursal and synovi al
i nfl amrati on; Behcet's disease; primary and secondary Sjogren's syndrone;
system c sclerosis and |imted scleroderma; system c | upus eryt hemat osus,

m xed connecgtive t.issue disea and updifferentiat.ed. connect 3 tissue
i seaser T i aFRaEYE o Wpoaaa Boaflon HEFGD: S dHpOuR! ErEnp S sinb

pol ynyosi t i songiiensitiscases indlederati ca; juvenile arthritis i ncI udi ng i di opat hic
inflanmatory arthritides of whatever joi nt di stribution and associ at ed

syndr ones, rheumatic feaver I .8 c;co li.cations: vasculitides

[ %cl udi ng gi ana) (Eegpg&gl;yctg}cﬁt i %bsg'xféhyg %]Fw‘i’yrggmhﬁﬁﬁg éﬁg(n Pauss

syndr one,s pol yar froludingbranehial aallevgiy, zmnasx@ fmgcm@mw@amdu@é

hm croscopi ;3 DO![ yi@fnbl@d{nglaﬁpmﬁ@ﬂdN&Aﬂﬂ@dubéiﬂ%n@&tﬁs@ﬁidﬂ&@ﬁsﬂhﬁﬁb&thElﬁbmhﬂﬁérffCt I on,
ersensitivi react.l on Ccl. ns ai n;

Fg% lial Medi tgr FAREIRH fza\?grc’fx‘ﬁ/gé‘%ﬁ%sf/‘%fdl otﬁ‘é}%%; %3}‘2{1853?&1 %W%é%er ni an

Fever, Kikuchi drBepis@bstuctiye pHaGaay dﬁﬁ#ﬁ&C@%E& broaehitihi mscltlfﬂlawfecaﬂ%ﬁ

myopat hies. 5 (3)anﬂ8dfdlr[b)phﬂﬁcblf¢mhitﬁ, enfihy finta; Boholikdtidiss cystiodibasis; dermatitis or

o her eCgemat 0us (g 3L 1R AuE sl e, INDRLARAL hhnfiE3fg OnS:

phyt o- and photo er ma |t|s
herpetifornis, | ifibRsis mcheing crmtvgﬁﬁ@rﬁfs%%@eb%ﬂd@mwﬁ mterstitiaby oder ma
gangrenosum ski mpneanherdas) fibsibsis comglidatipg antilfoplaytidbemap p snschradeiniiicy o,

perphi goi d, epi d%&@&g@ﬁrﬁcmog@%ﬂd 3P GRSt o S A Mion A5 il®S

t oxic erythenas ous €osl nop eci'a - areat
bal dness, Sweet' ST&pg ant%?’“@ﬂ’fq"%@ 3%0 ‘?F;?Mrdéﬁ?édm ehthe W@%WPW% onne;
cellulit ixs, bot h andin&hiomq Ieypelrtension] aﬂuﬁmmwamvﬂgmmhmlﬂg ttaa&ntmubm«mles

| ynphonas, non-mgl, g%{) c?é%i: %H%Ecr& oﬁ&&ab

drug-i nduced di sqrders, I ncl udi % ru er‘ga\i)1 %p#

bl ephari tis: conjRiREeRigIpRED: 2 Flliicﬁ>§¥@“ pk mnd
conjunctivitis; ivasdnator duriigs; perenzialdng e enal diergwebmms inchidingrhihitisi s ;

aut ol ni miune; de%%%é‘&i GevRl); hadhi W&l@rﬁuﬂ'ﬁﬂrﬂﬁéﬁoﬁﬁﬁﬁﬁg% Joﬁﬁndnet' na,
opht hahnitis i ncl uﬂiln at het 1 ¢ _opht hahnj t| S; mﬁarcm dosi s, infections
i ncl udi né viral, ¥ 5‘2‘1 egﬁén ue to respiratory syncyti uenza, coronavirus

(mcluchng SARS) and adenovirus.

(2) (bone and joints) arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and secondary to e.g. congenital hip

25 dysplasia; cervical and lumbar spondylitis, and low back and neck pain; rheumatoid
arthritis and Still’s disease; seronegative spondyloarthropathies including
ankylosing spondylitis, psoriatic arthritis, reactive arthritis and undifferentiated
spondarthropathy; septic arthritis and other infection-related arthopathies and bone
disorders such as tuberculosis, including Potts’ disease and Poncet’s syndrome;

30 acute and chronic crystal-induced synovitis including urate gout, calcium
pyrophosphate deposition disease, and calcium apatite related tendon, bursal and
synovial inflammation; Behcet’s disease; primary and secondary Sjogren’s
syndrome; systemic sclerosis and limited scleroderma; systemic lupus
erythematosus, mixed connective tissue disease, and undifferentiated connective

35 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,



bacterial. (5) (gastrointestinal tract) glossitis, gingivitis,
periodontitis; oesophagitis, including reflux; eosinophilic
gastro-enteritis, mastocytosis, Crohn0O's disease, colitis including 25

ul cerative colitis, proctitis, pruritis ani; coeliac disease, irritable
bowel syndr ogB.odnesshood-rel ated all ergi es which may havepef/Getiosogsssot e
fromthe gut (for exanple mgraine, rhinitis or eczema). (6) (abdom nal)
hepatitis, including autoi nmune, alcoholjg and viral; fibrosis and 30
cirrhosis of the liver; cholecystitis; pancreatitis, both acute and chronic.
(7) (genitourinary) nephritis including interstitial and gl onerul onephritis;

nephrotic syndrone; cystitis i.nacludin ute and .chroni 6. (d rstitial)
oyoti 1 s and rinapbssoHE poblafed it bR AR e PP el teelioB L 1 20
epididymitis, oophersensigvinpagivngsrysigiayitinssand parapsotoing laywbaek paus\Fagtiad s

di sease; )erécti I Mda?jtslfraﬂa@ﬁ jfee)&f, Ivﬁekle_-wa}m eI@H&‘aﬁﬁlial@-BBeriﬂiéhF@&%,aft -
rej ection) acutejagnd,chroni. ol | owi, n Or . exanpl. t rans ntation o
2005/ 018529 PCT/ @955‘4%6??@% & T‘}“‘i?fléﬂ%%‘a%%‘??‘?ﬁ%‘%eﬁd %"%&&“ﬁbne mar r ow,
skin or dornea or follow ng blood transfusion; or chronic graft versus host
di sleaz e; (%_)D( i pétﬁlﬁsﬁ?ﬁbﬁcldémﬁﬁ_ 68 c@ﬁtdctl‘dbﬂm l'ﬁdefrleaﬁéﬂ d&_ﬂerﬂét&gr deL s

i ncl udi ng an ' C ; tiple.sclerosis,and other
denyel i nati ng syna%antél}ég%g%g%g%flweg%g?%sc vétyges?f;go%fhéh (é_saclzlﬂl itis; tenporal
arteritis; myast papfpdergiatitis; sebombaeie dermatitiy demnatitis Berpetifomais: lichen plemisni ¢ t ent
or per f]i sé enL ; \Mm_ehémes_rcleﬁfsuset_rahbpl!ﬁc@@y@&ﬁh@lgﬁgednosm,isginm)mbmuis&iimmpu& sceral
pai n, hegdache, . grai r . EE%P pain, joint
and boneﬂ’pai n, parn %#%ﬁ&e@ggﬁlg?h%g@ggﬁ’ﬁ%%nn%@%%%%’n 0 neur opat hi c
pai n syndromes i ABEAsCHY. vASaHEIdes, toxigevthamps, sRtapeous prsmophilizs alapedt e d

neur opat hi es; neursagamakiEttsmdaldness] Swéet’a syghdpame, prieseplChrietianayadremst em
conplications of oA forhdaf i: rg-Pf@H{;‘,giaHgﬂH 2. sses. (10) O her
aut o-i mmune and gﬁﬁ%r@@% F%rg:{%d&glghﬁﬁgftg I ng, Has |&_§!tngéc§9§-’h é{ﬁi ddié,tis,, S
Graves' disease, PARMS :cgtaa«?%léig@,hoax%etﬂ-&d%mais ,anqea@e% idysplastic

t hr ombocyst opaeni despomspirogrindacsi diapldrt inclufliag dixed dmg etuppiens. | gE syndr one,

anti phosphol i pid syndrone. (11) Qther disorders with an inflamuatory or

B e e
( Car di ovascul ar) ;copjuheiivitiss irisispariterjor afd pastaringuveites; cloraiditisyaweichnpme; pher al
degenerative or inflammatory disorders affecting the retina; ophthalmitis including
20 sympathetic ophthalmitis; sarcoidosis; infections including viral , fimgal, and
bacterial.

(5) (gastrointestinal tract) glossitis, gingivitis, periodontitis; oesophagitis, including
reflux; eosinophilic gastro-enteritis, mastocytosis, Crohn’s disease, colitis including
25 ulcerative 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).

(6) (abdominal) hepatitis, including autoimmune, alcoholic and viral; fibrosis and
30 cirrhosis of the liver; cholecystitis; pancreatitis, both acute and chronic.

(7) (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, ocophoritis and

35 salpingitis; vulvo-vaginitis; Peyronie’s disease; erectile dysfunction (both male and
female).

(8) (Allograft rejection) acute and chronic following, for example, transplantation of



circulation; pericarditis; nyocarditis , inflamatory and auto-i mune 25
car di onyopat hi es includi ng nyocardi al sarcoid; ischaem c reperfusion
injuries; endocarditis, valvulitis, and aortitis including infective (e.qg.
syphilitic); vasculitides; disorders of the proximl and peripheral veins
I ncl udi ng phkgbadsiosss2and t hr onbosi s, includi ng deep vei n pdraghesvesand
conplications of varicose veins. 30 (13) (Oncol ogy) treatnment of conmon
cancers including prostate, breast, lungyy ovarian, pancreatic, bowel and
col on, stomach, skin and brain tunors and nmalignancies affecting the bone
marrow (i ncluding the | eukaem as) and |ynphoproliferative systems, such as
Hodgki n' s and no 35 i.ncludin r.e on and
treat ment of met%éf‘ ggarglhgga@%awﬂmm kl?grc?ﬂr?%r% @10%3?1% 31 aneopl asti ¢
syndromes. (14) Dearsfasion ongwonit grafcversus host diseaset | evel s of PGD2 or its
nmetabolites. WD 2005/018529 PCT/ GB2004/ 003551 18 Thus, the present

I nvention prov nd ,of for A har cal ly-
accept abl e saldgsjgéngg@ ﬁgpg'cgean ?Te ﬁ%‘tﬂr%‘w‘“&d‘ﬁ% f e in

t her apy. sPref er abVGII;enybaidgsisy radtiple aclarosiy angfothen éemMnmgﬂ)méﬂOme&s ed to
treat diseases i E!er%’ﬁapﬂhérhﬁler&x&ﬂﬁ%kduﬁﬁs &&ﬁ]ﬁﬁﬂ%e:@@ ﬁﬂﬁﬁh&ﬂa Qﬁﬁs@&ﬁlﬁ

bf ami Ly, P |
Cormbunds ot ¢ heokh it i SRRRA S S ot AR R

raised | evel s of opginpinghudingyiseerabprin,iheedachs, migreing, tegemninakneuralgia, apypical
conmpounds of t he ficiul @&k J@ﬁltaﬂcﬁbdiﬁ%nlﬁmﬁﬁﬁsﬁ ﬁ&ﬂﬂ&%eﬂémdﬁ’ﬁmﬂifﬁl‘v&mﬂlo In a

further aa?f);a;:z I A)nme.rgfgtgég gﬁfl gt esfg%ﬁ%h g anciin@qu%Flg hereof

formul a y®ac sol'va
as herei nbefore aeurpnaémemem’psﬁécm@fe@ar @k am @pnnheﬁvéamaweﬂbr use in

therapy. is The icomphdations dfuidligaint/iafeati®s of euiciieadirdceskes.ner api es wherein a
conmpound of formula (1)/(1A) or a pharmaceutically acceptable salt, solvate
or in vivo hydral )@}?bl e ester thereaqf, or a pharnmaceutical conposi tion or

formul ation coth8) C8hes guie-iesmne andiallyseic dispidarsinqluding Hashimetosdbyradifiser ed
concurrept |y or s@amestdisdabey Addisas's diseasejaiistects prellirad, adiopgathic Wi t h anot her

t her apeutic agent €e, glg H? g f the
conditions 20 i gt&ég 3: k ,%%%Pﬁrgﬁ#aérots{nﬁ }E?Eclﬁ{ ﬂ;)t%%r %E%ﬁﬁ% e’ inflanmat ory
di seases rheumato tpidSyndrg@gy  asis, inflammtory bowel di sease, COPD,
asthma and allergic rhinitis the conpounds
(11) Other disorders with an inflammatory or immunological component; including
20 acquired immune deficiency syndrome (AIDS), leprosy, Sezary syndrome, and
paraneoplastic syndromes.

l‘l:

(12) (Cardiovascular); atherosclerosis, affecting the coronary and peripheral
circulation; pericarditis; myocarditis , inflammatory and auto-immune
25 cardiomyopathies including myocardial sarcoid; ischaemic reperfusion injuries;
endocarditis, vatvulitis, and aortitis including infective (e.g. syphilitic);
vasculitides; disorders of the proximal and peripheral veins including phlebitis
and thrombosis, including deep vein thrombosis and complications of varicose
veins.
30
(13) (Oncology) treatment of common cancers including prostate, breast, lung,
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 ;
35 including the prevention and treatment of metastatic disease and tumour
recurrences, and paraneoplastic syndromes.

(14) Diseases associated with raised levels of PGD, or its metabolites.



of the invention may be conbined with agents such as tunour necrosis factor
al pha (TNF 25 a) inhibitors such as anti-TNF nonocl onal anti bodies (for

exanpl e Rem cade, CDP-870 and adal i nrumab) and TNF receptor i mrunogl obulin
nmol ecul es (such as Enbrel); non- selective cycl o-oxygenase (COX)-1 / COX-2

i nhi bitors wietldeyorgpl i ed topically or systemcally (sugbragfiossscam
di cl of enac, propionic acids such as naproxen, flubiprofen, fenoprofen,

ket oprof en and i buprofen, fenamates such;@as nefenam c acid, indonethacin, 30
sul i ndac, azapropazone, pyrazol ones such as phenyl butazone, salicylates such
as aspirin), COX-2 inhibitors (such as nel oxi cam cel ecoxib, rofecoxib,

val decoxi b, | umarocoxi b, parecoxjb and etaricoxib); glucocortlcqster0|ds

(whet her adrRbusdaepresnbipvention pravidss acompeynd,of frawly (FA), of #phampasmyticallyy

I ntra-arti cuataptableishit 8y solvas theteo £ xahereinbefdnerdefimedicfor uda)udﬂmmpghl or oqui ne,
d-penicillam ne, auranofin or other parenteral or oral gold 35 preparations.
The present i nvention still relates to the conbination qf .a conpound
of the inventiFahl Yt%@ﬂ‘f@ﬂ’n@ﬁ@)ﬁ&g ) piShg mvention arajise WQ@EQ‘F@S?WHNE’P‘%P‘?

5- | i poxygenahemdibnd i©peptoniizldnigt trthe CRTRL repeptyrgmhfasdlyact i vati ng protein ( FLAP)
ant agoni st such as; zileuton; ABT WD 2005/018529 PCT/ GB2004/ 003551 19 761;

f enl eut on; I|n Abbott-791 ort-85761;
N (5 Sunet | AR EATidHRS HIohcas P bpdie Vish e eqgounds o€ B IRvSPton e §18REnol
hydr azones; rhinfilseng bther diksasesdp whivhsaiseddlavelsof Eiewrats idtdbbE®s. Hthspreferrpdbund

SB- 210661 Ryl AloosiiiniehAlhian £XABIARALNBAEAS: paeoUNds such as
L- 739, 010; 2-cyanoqui noli ne conpounds such as L-746,530; indole s and

qui nol i n¥® conmpounds such as MK-591, MK- 886, and BAY x 1005. The present
i nvention stlnlalfurther edpect, thelpatsers mwntxd:reprovxdm thanseaf ashbmpowsigidomitlof t he

I nvention tqggm)ear ﬁa?mﬁcéhﬁéﬁ}?,rta%ep%lcaéiﬁ@t Sdivdidihelebt! kPhértiBhEle defidddin LTCA,
LTD4, and | ect d from u onS|st| ng of the phenothiazin-3-1s
such as L-6 act'éﬁ Wﬁ%ﬁﬂ% gg CGS- 25019¢; benzoxal ani nes
such as ont azol ast e} benzenecar boxi m dami des such as BIIl L 284/260; and
conmpoundss such a%é%iﬂeﬁﬁé&kﬁ&herrel@ﬁh%@?ﬁbmdﬁﬁﬂﬁﬁi i@@&ﬂmm@&i Hofveﬂ ukast

N eont | mocREris Col] o A phsdiarticiatly %cgeatsélﬁ'f?it VAo BR bl e o

the 1s i nvehereefon apfarmeqeutigal hompqﬁﬁ@g@hﬁamébtl@m mx(smcommun#@ r such as
the met hyl xafothan{NAEA) ik Barhinhtdren édﬁe@’@éhwy lot u&ﬂ!ﬁﬂﬁﬂi RAdbinedPr

I hi_b h bi
of the | of i BOEHALEmACt dhebit Bpety i e e

further el dise.to the conbination of a compound of the 20 invention
together with histam ne type 1 receptor antagonists such as cetiri zine,

| or at adi ne, In particular, for the treatment of the inflammatory diseases rheumatoid arthritis,

psoriasis, inflammatory bowel disease, COPD, asthma and allergic rhinitis the compounds
of the invention may be combined with agents such as tumour necrosis factor alpha (TNF-

25 o) inhibitors such as anti-TNF monoclonal antibodies (for example Remicade, CDP-870
and adalimumab) and TNF receptor immunoglobulin molecules (such as Enbrel); non-
selective cyclo-oxygenase (COX)-1 / COX-2 inhibitors whether applied topically or
systemically (such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen,
fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin,

30 sulindac, azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin),
COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); glucocorticosteroids (whether administered by topical,oral,
intramuscular, intravenous, or intra-articular routes); methotrexate, lefunomide;
hydroxychloroquine, d-penicillamine, auranofin or other parenteral or oral gold

35  preparations.

The present invention still further relates to the combination of a compound of the
invention together with a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO)
inhibitor or 5-lipoxygenase activating protein (FLAP) antagonist such as; zileuton; ABT-



desl or at adi ne, fexofenadi ne, acrivastine, terfenadi ne, astem zol e,

azel astine, |evocabastine, chlorpheniram ne, pronethazine, cyclizine, and
m zol astine applied orally, topically or parenterally. 25 The present
invention still further relates to the conbination of a conpound of the

i nvention tqygghiifoigkké h @ gastroprotective histamnm ne typep@r/GBRBRI03551

ant agoni st. The present invention still further relates to the conbination
of a conpound of the invention with antggonists of the histam ne type 4
receptor. 30 The present invention still further relates to the conbi nation
of a conpound of the invention together with an al pha-1/al pha-2
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tlog)et her w t fnididebapadiide RaCERICHS-a8M9t;Sdentdxalamittts Bgrhbis toatazelastpt or Eu?t Iypes
su ut al i ne,
or ci pr eng{]l ne, %B%B%%d%%h%u%m 284/%0%‘1?&084% uﬁ#%a]i %’rés%ﬁpk]ﬁfﬁvent i on
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t oget her w t {CGP ¢$msapad BAW kJU9shHg sodi um cronogl ycate and nedocrom |
sodium The present invention still further relates to the conbination of a

conmpound of the ventlon et her th an insulin-like rovvthfa type
TG D) i ot i ¢ THeEeSrRE R 0 e o1 totpe formpatog,ohacioumhond of e
conbi nat iton mvertiondogethen witbfa ghhephodiestenasd FDE) ipétitor suchiak theamethylratialines

gl ucocorti cojndydfHaC theBShyilindN 8! driBopHy i ahd Neflfve FEHE GRS ¢ inhibitors

et e B e Gy o b PD0) A LR trons.

The present invention still further relates to the combination of a compound of the
20  invention together with histamine type 1 receptor antagonists such as cetirizine, loratadine,
desloratadine, fexofenadine, acrivastine, terfenadine, asternizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, and mizolastine applied orally, topically or
parenterally.

25 The present invention still further relates to the combination of a compound of the
invention together with a gastroprotective histamine type 2 receptor antagonist.

The present invention still further relates to the combination of a compound of the
invention with antagonists of the histamine type 4 receptor.
30
The present invention still further relates to the combination of a compound of the
invention together with an alpha-1/alpha-2 adrenoceptor agonist vasoconstrictor
sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanolamine,
ephedrine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
3s  tetrahydrozoline hydrochloride, xylometazoline hydrochloride, tramazoline hydrochloride,
and ethylnorepinephrine hydrochloride.

The present invention still further relates to the combination of a compound of the
invention together with anticholinergic agents including muscarinic receptor (M1, M2, and



The present invention still further relates to the conbination of a conpound
of the invention together with an inhibitor of matrix netall oproteases
(Mws), i.e., the stronelysins, the collagenases, and the gel ati nases, as
wel | as aggrecanase; especially collagenase-1 (MW-1), collagenase-2

(MM 8), col |l wpensssassis (BT-13), stromelysin-1 25 (M MP-3), pei/inomsessa- 2
(MVP-10), and stronelysin-3 (IMP-I 1) and MW-9 and MWP-12. The present
invention still farther relates to the cgpbination of a conpound of the

i nvention together with nodul ators of chenokine receptor function such as
antagonists of 30 CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCRY,

CCRS, CCR9, 0 an 1 (far the C-C.fam|ly); .CXCRL CXCR2, CXCR3, CXCrR4
and CXCRS rﬂﬂ{aﬁ%m% %%l % aﬁ?m%: mme@wrff%%te’en@ﬁ 1%&6“ ily. The
present i nvéetropinmdiréthidef oxitrdpiym bedrsitlej pirenzepine; andri¢ienrepinen of a conpound of
35 the invention together with a cytokine or nodul ator of cytokine function,
i ncl udi ng al pha- bet a-, and m-interferon: interleukins (IL) phncluding
U to 18, and a%&?ﬁeamme%ﬁ%iggm? oo Sk aqpiatiof o Perabargd 3%@& s

whi ch acts oanveptiorkiogetheriwithed betar cepiay/agonianixdein s roera SR 003551
21 The presepéh dsRydpidnaiis, Sdlbdthmbly fdrMbterd] MaRhedsol RrividineOsrbipteabli@) of a
conpound of btthﬁ i nveg1 ion,t. éﬁgr wi th an i nmunogl obul i n (lg) or Ig
preparation o 4R BHY éeoﬁ?%l’u Tont | body nodul ating I g function such as
anti-1gE (omalizumab). s The present invention still further relates to the
combi nation of aTgepReeHdthvahtidn bl il RélatedtotRORimtRatioh bba 8éhigdund ythen ¢ or

dori vat 1 Yoo yeafin Behel iy £0BRGRRS Ao B HEb e B SHRRIETC o

still furthePdi®E}ates to the combination of a conpound of the io invention
together with an anti bacterial agent including penicillin derivatives,

tetracyclines, ”%g ﬁ%jés% ﬁv\?ﬁtr?%qasﬁhl elat%{ @gﬁ@&%ﬂﬂq‘aﬂ%ﬁ c@ﬁggadnﬁ Qfﬁg@d

am nogl ycosi des;, agents I n I'ng acyclovir, tanticlovir,
val aci cl ovi r@veﬁg%%F%%‘?“Fh@Hﬁqlﬁg#@;mwmt%’maéﬁﬁ%m%e; ribavirin;
zanamavi s and oseltamavir, protease inhibitors such as indinavir,
nel finavir, ritoRgyit SAGHA Hher rélbied 64 MRS Eﬁf@ﬁipﬁgse
inhibitors i,s su(r’:Iz1 gsesgﬁwgﬁow e, amer\gu%!j,‘:e e?ﬁé%%ﬁ% I ne 2zl.aisc‘t Eione,
i dovudi ne; IRESRUARQEEHE W rupbrled elogocarise » e SR IppiRie, HRTICpioRe a5
nevi r api ne, asétawide,deelométhesque diprogionate; buddsomide fhutitasbner grhpivnate lcalesenid® t he
conbi nati on Qf s Rthaef the invention together with cardi ovascul ar
agents such as cal cium channel bl ockers, beta 20 adrenoceptor bl ockers,
angi ot end n-converting enzyne (ACE) inhibitors, angiotensin-2 receptor
ant agoni sts; | i pi dhepresentmyenidpntidl furis relatestodhs emnbisatigniof b camnpsmd obihal at or s
of invention together with an inhibitor of matrix metalloproteases (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

25 (MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11) and MMP-9 and
MMP-12.

The present invention still further relates to the combination of a compound of the
invention together with modulators of chemokine receptor function such as antagonists of
;e CCRI1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS, CCRY,
CCR10 and CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5
(for the C-X-C family) and CX3CR1 for the C-X3-C family.

The present invention still further relates to the combination of a compound of
35 the invention together with a cytokine or modulator of cytokine function, including alpha-,
beta-, and gamma-interferon; interleukins (IL) including IL1 to 15, and interleukin
antagonists or inhibitors, including agents which act on cytokine signalling pathways.



bl ood cel |l norphol ogy such as pentoxyfylline; thronbolytics, and

anti coagul ants including platelet aggregation inhibitors. 25 The present
invention still further relates to the conbi nation of a conpound of the

i nvention together with CNS agents such as antidepressants (such as
sertraline), waeso18e ki nsoni an drugs (such as deprenyl, pedeBascsBBss1 P,

M rapex, MAOB inhibitors such as selegine and rasagiline, coniP inhibitors
such as Tasmar, A-2 inhibitors, dopam neyjreuptake inhibitors, NVDA

ant agoni sts, nicotine agoni sts, dopan ne agonists and so inhibitors of
neuronal nitric oxide synthase), and anti-Al zheiner's drugs such as

donepezil, tacrj 2 I.nhi oR tof netrif The
present inventio esqrﬁefl ﬂnﬁgf@%ﬁe@)&?e& %W %’oan O&pognﬁ‘%ﬁ%ound of
the invent |wt@g@gﬁb¢rmmmg@mogl¢@m&1@@rﬂsmmmn gfangpisgenig®8 chronic
pai n, i ncl udhfigbdg modantinglg fnatich ek bhticigE (dmaARuingg). anal gesi cs such as

opi oi d anal ogues and derivatives, carbamazepi ne, phenytoin, sodium

val proate, amtryptiline and ot her anti depressant agents, and non- st er oi dal
anti - i nf Isammat or \Fhe peesans invemsiorsd) fortes pejatesty rmpodumation 962 compouns af 18 e s ent

i nvention stihtdntibiopeiBér witl sthessybtemichs tapiditiiapplied imtfinRerGBapHHY Ielnts>f thﬁ _
i nvention t p pcal anaesthetic
agents suchqg(gﬁﬁﬁt&%%%fl ﬁg&?{m V%‘}%ergfennoﬁ(%f %l\ggaoyoaﬁgg%lcﬁg#urther relates to

t he conbi nati on of a conpound of the i nvention together with (i) tryptase

i nhi b: tors; (ii) Thepiesdrtinvaationaill mﬂhéraﬂﬁteﬁto(tﬁé%)nblﬁmbﬁ@ﬁﬂb&h%ougdbfih): )
interleukjn i bitors; v
adhesi onh’nollg%ﬁgﬁohﬁg S)Fig%/%?l nc%é‘? %Ektc%hﬁlﬁtpg on| SW{’/#) cat hep5| ns;
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anti - goul aQgiHaind, dnantfhé HoGViRR: sohithavir R oblififhay X HRAE iUHAL LR Ss ©- 0.
al I opurinol ;, (.XI1. [LICosuri’c ag necl azone and
benz br ormar ofBURgSE RFE, RERaK S 470 sed-isitsinslsag gﬂvcreatfel}smretﬁsaeaﬁﬁ

growt h fact caucl( B {Bpsing, tamivpliat ctoudide rzatﬁmbn@r gidomdizs non-n¢diocide I&V(‘:IGB'I )

fibrobl ast tds@ffhitorSsudh as RAShEind, lBRpBLASt growth factor (bFGF);
(xvii) granul ocyte 1s macrophage colony stinulating factor (GWCSF); (xviii)

capsaicin cream (xix) Tachykinin NK subl. and NK sub3. receptor
ant agoni sts sel e @re{smjmwenmlgmihffurth@adghesmﬂmcmbmmwa@mmwﬂmz

(tal netant); maéhﬁo&o@éﬂa& wﬁ%ﬁéxdﬁbﬁéﬁl&ﬁ@gchﬂﬁBﬁéﬁ'a&@ﬂ&unﬁﬁiaﬁﬁél%ﬁcfcér@%iahe group

consistin XXI INFD con nzyme.inh IS tors

(TACE) ; chI ardfenloﬁet? e 3’2‘] cﬁ?rf’r i%s%x—cog y‘m'% Kﬁ{;ﬁ ]Bﬁg)et igl B iii) 20

chempat t r actramtqr avtegnnists; pitblopgong agenis sudh as stating. ead ﬁblratm megulaers |o§ ( CRTH2
blood cell morphology such as pentoxyfylline; thrombolytics, and anticoagulants including

platelet aggregation inhibitors.

25 The present invention still further relates to the combination of a compound of the
invention together with CNS agents such as antidepressants (such as sertraline), anti-
Parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as
selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine
reuptake inhibitors, NMDA antagonists, nicotine agonists, dopamine agonists and

30 inhibitors of neuronal nitric oxide synthase), and anti-Alzheimer's drugs such as donepezil,
tacrine, COX-2 inhibitors, propentofylline or metrifonate,

The present invention still further relates to the combination of a compound of the
invention together with agents for the treatment of acute and chronic pain, including
35 centrally and peripherally-acting analgesics such as opioid analogues and derivatives,
carbamazepine, phenytoin, sodium valproate, amitryptiline and other antidepressant agents,
and non-steroidal anti-inflammatory agents.



ant agoni sts) (xxiv) inhibitors of P38 The conpounds of the present invention
may al so be used in conbination with anti-osteoporosis agents including

hor mronal agents such as ral oxi fene, and bi phosphonates 25 such as

al endronate. The conpounds of the invention may al so be used in conbi nation
w t h exi stingg dobsgrigfpeuti c agents for the treatnent of ospep@Bhivabizss.
Suitable agents to be used in conbination include standard non-steroi dal
anti-inflammatory agents (hereinafter 30,NSAI Ds) such as piroxicam

di cl of enac, propionic acids such as naproxen, flubiprofen, fenoprofen,

ket oprof en and i buprofen, fenamates such as nefenam c acid, indorret haci n,

2epi i, oOx 2 RPREER e HCNER AR o Y cRRRaieet  OVRRBI Rt
etori coxi b, iavakigetigether with pivanterally ar mpxgeﬂlbaappdlhétoaph angesthetih agesits such as
corticosteroijggcand hyaluronic acid derivatives, and nutritional 35

suppl ements such as gl ucosani ne. The conmpounds of the invention can al so be

used in conbination with existing therapeutic agents for the treatnent of
cancer. Suitabl e ddepresentinvsationsil furtheaelatenigtthosrmbinationds a coigpead of thegs29
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antagomsts) (xxw) inhibitors of P38

The compounds of the present invention may also be used in combination with
anti-osteoporosis agents including hormonal agents such as raloxifene, and biphosphonates
25 such as alendronate.

The compounds of the invention may also be used in combination with existing
therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in
combination include standard non-steroidal anti-inflammatory agents (hereinafier

3%  NSAIDs) such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen,
fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin,
sulindac, apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2
inhibitors such as celecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics, and intra-
articular therapies such as corticosteroids and hyaluronic acid derivatives, and nutritional

35 supplements such as glucosamine.

The compounds of the invention can also be used in combination with existing
~ therapeutic agents for the treatment of cancer. Suitable agents to be used in combination
include:



of 5a-reductase such as finasteride; (iii) Agents which inhibit cancer cell
I nvasi on (for exanple netall oproteinase inhibitors 20 |like marimstat and
i nhi bitors of urokinase plasm nogen activator receptor function); (iv)

i nhibitors of growth factor function, for exanple such inhibitors include
growt h fact oxo 200%ioh$306li es, growth factor receptor anti bodpeschionsoBzanpl e
the anti-erbb2 antibody trastuzumab and the anti-erbb 1 antibody cetuxi mab
[C225]) , famesyl transferase inhibitorg, tyrosine kinase inhibitors and
serine/threonine kinase inhibitors, for exanple 25 inhibitors of the
epidermal growth factor famly (for exanpl e EGFR fam |y tyrosine kinase
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and W02/ Osgg:lﬁmfén\él d:))lo§ e>md @doggﬁﬁépbé fogehFce ?H@dsn?r s (Y xmaree
directed to t etarg |ste 3 ah anti-ras
anti sense; (YiVpstyn a*? A%‘H&aéwflﬁs ?‘H’&ef% aélyg?ﬁﬂde appr oaches

to repl ace acmalotmne agetated LI-RE Ianfagonastbsearrld-ﬁiH pgdisty (faxarampletgoBREM] or BRCA2,
GDEPT (gene-gligr c?r@]‘iz?ﬂmdedh%é‘r@ﬁa Mﬁnﬁﬂﬂenﬁ’dﬁ@i&%&?ﬁe Sﬁﬁﬂaﬁéis t hose
usi ng cytosi, g k1 Sg. 9 z ct er| | tr. $uct ase
enzyne and é’aﬂl?' Ee’iaijF%%rag %81 F%%P et?ﬂ%?oeh QJ Py or
r adi ot herap)of§qa‘hd@@8mn0fﬂ|3£&n@ﬁgendesl stance gene therapy, and (| x)
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granul ocyt e- nﬁ@ﬂﬂm@g@f %’@W’@rf?c’f@t fupetioat fongrample wich inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab and the anti-erbb1 antibody cetuximab [C225]) , farnesyl transferase
inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for example
25 inhibitors of the epidermal growth factor family (for example EGFR family tyrosine kinase
inhibitors 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) and 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for
30 example inhibitors of the platelet-derived growth factor family and for example inhibitors
of the hepatocyte growth factor family;
(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, compounds such as those disclosed in International Patent Applications
35 WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and compounds that
work by other mechanisms (for example linomide, inhibitors of integrin «vp3 function and
angiostatin);




approaches to decrease T-cell anergy, approaches using transfected imune
cells such as 15 cytokine-transfected dendritic cells, approaches using

cyt oki ne-transfected tunour cell |ines and approaches using anti-idiotypic
antibodies. In a still further aspect, the present invention provides the
use of a compeiHagsAks:bormula (1), or a pharmaceutically ag¢gimbaRlogissal t or
sol vate thereof, as hereinbefore defined in the 20 manufacture of a

nedi canent for the treatnent of human di ggases or conditions in which
nodul ati on of CRTh2 receptor activity is beneficial. In the context of the
present specification, the term"therapy' also includes "prophylaxis"

unl ess there are specgifi¢ indications to the contrary. Th eens .
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wi th a pharnmaceutically acceptabl e adjuvant, diluent or carrier. Depending
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or ot or abl y 1 000 bPBEmRbAT A eclriCuaff kiphe %‘?%Pé?%%%ﬁ’?%ﬁ%@%@ﬁ%o o

and even Fror BeHastEe 96 r peficamens farthe Feaimentgf hugan dissasescoricapditionsdp vhich) |
per cent ages mgduieticphif RITHIgedepie detdiitytiobeabficdalnposi ti on.

In the context of the present specification, the term "therapy" also includes "prophylaxis”
unless there are specific indications to the confrary. The terms "therapeutic” and
25 "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 amount of a

3 compound of forrmula (I), or 2 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

35 administering to the patient a therapeutically effective amount of a compound of formula
(), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined.



The present invention also provides a pharmaceutical conposition conprising

a conpound of fornmula (1), or a pharnmaceutically acceptable salt or solvate
thereof, as herein before 20 defined, in association with a pharmaceutically
accept abl e adjuvant, diluent or carrier. The pharmaceutical conpositions

may be adm mygtesspdsdopi cally (e.g. to the lung and/ or apeparsendbossq t he
skin) in the formof solutions, suspensions, heptafluoroal kane aerosols and

dry powder formulations; or systemcallys e.g. by oral admnistration in the
formof 25 tablets, capsules, syrups, powders or granules, or by parenteral
adm nistration in the form of solutions or suspensions, or by subcutaneous

adm ni stration_or rectal dmnlstratlo I n . the form.of suppositories or
t r ansder nal QImPP‘%‘? r‘ﬁ?ﬂt'f/’n‘?dr@ ‘ﬂls?ﬁ? Wﬁﬁeﬂmﬁ’s"fca‘g‘% N3t er ed
orally. 30 Wit thempomnuhemplbyed;lt}WMelolfhmmn@h the tteatmenbésired myl the

non- | i m tingiexRrpREtedN Which, unless stated otherw se: (i) when given, 1H
NVR data is quoted in the formof del ta val ues for nmmjor diagnostic

protons, given in parts per mllion (ppm relative to tetramethylsilane
(TVB) as san Fonthe rbaste-mentiancibtharap@uic (ises)thedossgesydennistared MYl ofgowres, aktlyy onl y

i ons whi ch iR tkéédnfditd BAPRAED, FRSBodR oF alRRNL RS, theﬂf&iuﬁﬁlt 8SPre@hiiethWi Se
stated the @?f S |0H{%§8ted i5 the positive mass ion - ( MtH) +; (ii1i) the

title conpo exanpl es and net hods were nanmed usi ng the ACD/ nane
(version 6.0) from Advanced Chem cal Devel opnent Inc, Canada; (iv) unless

st ated ot herpye36m 61&&%&‘%&111@1113&)‘3 ﬂﬁﬁgrﬁﬁﬂéﬂéﬁﬁcﬁﬁ y d&deptdbid Sy sb1vat §/\0
2005/018529 CT/ %04 3551 86 l\ﬁ) Terraeiragv sze h seagl lica

col um; '°(v)"¥ & Gt 88“\”" %onpounds
were prepar Mcc%akqomoawmmomeh@gfqmlae@s@mom g dmc’w‘ﬁ (vii) the

fol | ow ng al‘z‘ﬁlgraﬂexﬁj is @i Sss @i R onSEieh aﬁ:aﬁhaaeﬁud%uwé QbR uvm\dlmeﬁtmr@msiet hane

NVP N- net hyl L1 di QIVF hy nmaum d et ah ran
ncpba 3-chl g‘? pero%<y 1%ﬁzm ¢ a%g{sgﬁc?nf{hﬁp{} %)CQIISBTBOSI¢‘ @ﬁgﬁ%&

[1, 1' - Bi s( dicgmersa iore 8 Phite 89 Per eme@qné]wwmhaxmwmrﬁww o) 0.05 taotfto®x wit h
di chl or oyet kéilenore preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w,

of active ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising a compound
of formula (), or a pharmaceutically acceptable salt or solvate thereof, as herein before
20  defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or
airways or to the skin) in the form of solutions, suspensions, heptafiuoroalkane aerosols
and dry powder formulations; or systemically, e.g. by oral administration in the form of

] 25 tablets, capsules, syrups, powders or granules, or by parenteral administration in the form
of solutions or suspensions, or by subcutaneous administration or by rectal administration
in the form of suppositories or transdermally. Preferably the compound of the invention is
administered orally.

30 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;

35 (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
(version 6.0) from Advanced Chemical Development Inc, Canada;
(iv) unless stated otherwise, reverse phase HPLC was conducted using a Symmetry,



RT roomtenperature 15 Exanple 1

[ 4- Chl oro-2-[[4-(ethyl sul fonyl)phenyl]thio] phenoxy]- acetic acid, sodium
salt 0O OHQAQI S~171", CO C1L O 20 (i) 5-Chloro-2-nethoxy-benzenet hi ol
Tri phenyl phosphine (11.4g) was added portionwise to a stirred solution of
5-chloro-2- gRtligoipeezenesul phonyl chloride (3.0Qg) in Tl-rgcf,g,,ggab)‘,mggqt er
(4m ) was added and the mxture stirred at RT for 2h, afterwhich the
reaction was diluted with water (25nl) tE‘@a 2M sodi um hydr oxi de sol ution
and washed with ether. The aqueous | ayer s acidified 2s with 2M

hydrochl oric acid and extracted with ethyl acetate. The organic | ayer was
dried and evaporated under reduced pres sure yield 3.1g. Ms: ESI (-ve) 173
(M1) (ii) ANomPdraBx-Towreerssphoe fisenmojusmenyi | thi o] - 1- met hoxy- benzene 30
Pot assi um cayppnahs wete &idgyithBSaddeNaiS0,a stirred solution of the product

fromstep(r Ay | N NWP
(10M) and t()"é m x'?)g%p &@g@%ﬁy@%&%@g&ﬂgﬁe&ﬁw%gﬁ%% urselggvgé partitioned
bet ween wat € E’E%Eeﬁbérwtaﬁén%?f@ separated, dried, and evaporated
under reduced pressure The residue was purrfr ed by chrorrat ography on
silica elutingpy 25% et te/i sohexane. Yield 0.4g WO 2005/018529
PCT/ GB2004/ 003%?“927 "H I\E%d% 6 7.76-6.91 (7H, m; 3.81 (3H, s) ;
3.13-3.06 (2H, I?ﬁM; 1. 30- 1Dishl O(QSP‘F W/ (i)

4- Chl or o- 2- [[4NMPhyI sul foNs,d@thpmd]ﬂdiﬂei o] - phenol A solution of boron

tribrom de (1Myj :sqadded to a stirred solution s of
t he product fron%ms‘tep (||) ﬁfoﬁ%d?zom) at 0C. After 0.5h a further
aml of Boron t¥oroni de stﬁrrﬂ’c s added and the m xture stirred for |h.

The reaction mmcpbquenche&mhlbtopemuybmdoibe@dé@dﬁpia?’rt%mamhed bet ween wat er

and DCM The ormgdygg@h sep% lai]ﬁgtdlprﬂgﬁ % Iﬁ&/%rgﬁm&lﬁeﬂyced
noxy]

pressure, yield

[4-Ch|oro-2-[[4(ethylsulf‘EﬂWﬂlé’b 9%

RT room temperature

acetic acid, 1,1-

15
Example 1
[4-Chioro-2-[[4-(ethylsulfonyl)phenyl]thio]phenoxy]- acetic acid, sodium salt

OTOH

0
S
[j\ 0
: S~
Cl 0
20 (i) 5-Chloro-2-methoxy-benzenethiol

Triphenylphosphine (11.4g) was added portionwise to a stirred solution of 5-chloro-2-
methoxybenzenesulphonyl chloride (3.0g) in THF (30ml). Water (4ml) was added and the
mixture stirred at RT for 2h, afterwhich the reaction was diluted with water (25ml) then
2M sodium hydroxide solution and washed with ether. The aqueous layer was acidified

25 with 2M hydrochloric acid and extracted with ethylacetate. The organic layer was dried
and evaporated under reduced pressure, yield 3.1g.
MS: ESI (-ve) 173 (M-1)

{ii) 4-Chloro-2-[[4-(ethylsulfonyl)phenyljthio}-1-methoxy- benzene
30  Potassium carbonate (0.315g) was added to a stirred solution of the product from step (i)
(0.4g) and ethyl-(4-bromo-phenyl)-sulfone (0.285g) in NMP (10ml) and the mixture heated
at 90°C for 1h. The mixture was partitioned between water/ethylacetate, the organics
separated, dried, and evaporated under reduced pressure. The residue was purified by
chromatography on silica eluting with 25% ethylacetate/ischexane. Yield 0.4g



di mret hyl ethyl ester A m xture of the product fromstep (iii) (0.3g),
tert-butyl bronoacetate (0. 15ml) and potassium carbonate (0.13g) in DW
(20nl) was stirred at RT overnight. The m xturewwas 15 partitioned between
wat er and et hyl acetate, the organics separated, dried, and evaporated under

reduced pre r i85 d 0.55g Ms: ESI (+ve) 460 (M-NH4) (
[ 4- Chl or o- 2?’??1_@%5& #%?%sul fonyl ) phenyl ] t hi o] phenoxy] - acet ?%:Tlgglw(??lmggﬂi um

salt 20 Trifluoroacetic acid (10m) was ded to a solution of the product
fromstep (iv) (0.55g) in DCM (10m) and the m xture stirred at RT for |h.
The m xture was evaporated under reduced pressure and the residue purified

by reverse phase HPLC. The sodi umsalt was  nade usi&gl,sodi um hgdroxi de,
yield 0.21 gHNYRGREIDNEG?86-9167H, 1438173 Hpai; 3ni3-3.96 @bl @) pb3¢-4142 (3§ §-
6.90-6.88 (1H, d) ; 4.16 (2H, 25 s) ; 3.26-3.22 (2H, q) ; 1.11-1.06 (3H,

t). Ms: ESI (-v: .

[ 21- Chl or o- 2- E [ Xﬁa‘% é?ﬁ%?‘é%‘%@ﬁ@dr?&pﬁ@ﬂ%@ RAR'o] phenoxy] - acet i ¢ aci d,
sodi um 30 dasalutopef q;pntgbmg;g e 1M 1n DCM, 2881 a0as slordfy edded Jo pstirediglutionenzene
(Bg ogl )nei SZéMﬁ_ﬁe preduciafiistn dtep G 0sIQ) Lk DOM (R6mI) «f mymauogmaeﬁ;fmermmhe% rengh

t hengt he so%@%&dﬁﬁn ?@%%e%@%gﬁﬁﬁg%m%@%ﬁ%%&ﬁk ‘558 reduced
pressure. TrEeREsq Witk cpisheddes 1ud nagtitioped brtweam waleAsA P (Y. e PreaIgs ut i ng wit h
DCM Vi el d GefigatsSdridR@hd Evapejatediidétrediivbd prossufs, ivjeld 0.3,

1- Brono- 4- ( \ I 2y et hyl - benzene 3- Chl or oper oxybenzoic acid (70%
purity, 11.%?’yém%§ém¢mg)a solution of the product fromstep (i) (59) in
DCM (60nt% and stirred at RT for 4h. The mixture was partitioned between
DCM ag. sodi um(ivit4ahiombBH[4-tinddulfonyjphenyifhiolphemixyd aveticheeid, Bjlt h agq. sodi um
hydr ogencar bpgahfedgl défe:On, water, dried and evaporated under reduced

pressure. Ylf lm?xtur%%f aieé%gduct from step (iii) (0.3g), tert-butylbromoacetate (0.15ml) and

potassium carbonate (0.13g) in DMF (20ml) was stirred at RT overnight. The mixture'was
15 partitioned between water and ethylacetate, the organics separated, dried, and evaporated

under reduced pressure. Yield 0.55g

MS: ESI (+ve) 460 (M+NHS,)

(v} {4-Chloro-2-[[4-(ethylsulfonyl)phenyi]thio]lphenoxy]- acetic acid, sodivm salt
20 Trifluoroacetic acid (10ml) was added to a solution of the product from step (iv) (0.55g) in
DCM (10ml) and the mixture stirred at RT for 1h. The mixture was evaporated under
reduced pressure and the residue purified by reverse phase HPLC. The sodium salt was
made using sodium hydroxide, yield 0.21 g,
'H NMR DMSO-dé: § 7.74-7.71(2H,m) ;7.49-6.90 (4H, m) ; 6.90-6.88 (1H, d) ; 4.16 (2H,
25 8);3.26-3.22 (2H, @) ; 1.11-1.06 (3H, t).
MS: ESI (-ve) 385 (M-1)

Example 2
[4-Chloro-2-[{4-(ethylsulfonyl)-2-methylphenyl]thio]phenoxy]- acetic acid, sodinm

3o salt
Oj,OH

G4,

§\/
Cl o

(i) 1-Bromo-4-(ethylthio)-2-methyl- benzene
Bromine (2.2ml) was added to a solution of 1-(ethylthio)-3-methylbenzene (6.6g) in acetic
acid (20ml) at 0°C. The mixture was stirred at RT for 2h then the solvent removed under



1H NVR CDC13: S 7.76-7.73 (211, nm) ; 7.58-7.56 (1H, m ; 3.10 (2H, q) ; 2.49
(3H, s) ; 1.28 (3H, t) (iii)
4-Chl oro-2-[[4- (et hyl sul fonyl)-2-net hyl phenyl ]t hio]-I-nmethoxy- benzene is
The subtitle conpound was prepared by the nmethod of exanple 1 step (ii)
usi ng the mstep (ii). Yield 0.25g 'H NVR CDGS¢ 91(611,
m ;3. 82 (3%%@“’%&%3-3. 06 (2H q) ; 2.48 (3H s) ; 1.30° ’%%“32’%%,1 t). 20
(iv) 4-Chloro-2-[[4-(ethylsulfonyl)-2- meH:yl phenyl ]t hi o] - phenol The
subtitl e conpound was prepared by the nethod of exanple 1 step (iii) using
the product fromstep (iii). Yield 0.3g M5: ESI (-ve) 341 (M1) 25 (v)
[ 4- Chl or o- Z-L‘g‘l}- et hyl sul fonyl ) - 2-net hyl phenyl ] t hi o] phenoxy] acetic acid-,
1, 1- di net hy pregsytee Therrrsidye was puriied binsbopatagzaphy oo sice elubye wile et hod of
exanpl e 1 stmpM(Yield 6lsgng the product fromstep (iv). Yield 0.5g Ms: ESI
(+ve) 474 ( '
[ 4- Chl or o- 2%%12@%%&8?)5%‘??%%#}) 2- met hyl phenyl ] t hi o] phenoxy] - acetic acid,
sodiumsalt The title conpound was prepared by the nethod of exanple 1 step
(v) using the mﬁpd@bmofﬁ(@mér&hﬁm M)-methiybbehzOne?259 35 1H NVR DVBO-d6: $

oy

y B
m 6. g0 o BGTpEEaendd ggﬁﬂf%"s@f 1) rad Rt Wil Eygrougt” ()
1.10-1. 07 (fowmsten (D 651) welRM (60w) 2nd stirred af R Tkor 4ip GBreqnisbae wpemardipe® 4/ 003551
29 Exanpl e t#tween DCM/aq. sodium metabisulphite solution, the organics washed with aq. sodium

21 o AU G B o gt dl e

2- br ono- AQ(t5r-7 8 uor onet hyl ) phenyl et her
"H NMR CDCls: & 7.76-7.73 (2H, m) ; 7.58-7.56 (1H, m) ; 3.10 (2H, q) ; 2.49 (3H, 5) ;
1.28 (3H, t)

(iii) 4-Chloro-2-[[4~(ethylsulfonyl)-2-methylphenyl]thio]-1-methoxy- benzene
15 The subtitle compound was prepared by the method of example 1 step (ii) using the
product from step (ii). Yield 0.25g
"H NMR CDCl; § 7.70-6.91(6H, m) ;3.82 (3H, 5) ; 3.13-3.06 (2H, q) ; 2.48 (3H, 5) ; 1.30-
1.22 (3H, t).

20 (iv) 4-Chloro-2-[[4-(ethylsulfonyl)-2-methylphenyl]thio]- phenol
The subtitle compound was prepared by the method of example 1 step (iif) using the
product from step (iii). Yield 0.3g
MS: ESI (-ve) 341 (M-1)

25 (v) [4-Chloro-2-[[4-(ethylsulfonyl)-2-methylphenyl]thio]phenoxy] acetic acid-, 1,1-
dimethylethyl ester
The subtitle compound was prepared by the method of example 1 step (iv) using the
product from step (iv). Yield 0.5g
MS: ESI (+ve) 474 (M+NHy)

30

(vi) [4-Chloro-2-[[4-(ethylsulfonyl}-2-methylphenyljthiolphenoxy]- acetic acid,

sodium salt
The title compound was prepared by the method of example 1 step (v) using the product
from step (v). Yield 0.225g

35 'H NMR DMSO-d6é: § 7.73-7.72(1H, d) 7.55-7.52 (1H, dd) ; 7.41-7.38 (1H, dd) ; 7.27-
721 (2H, m) ; 6.89-6.87 (1H, d) ; 4.14 (2H, s) ; 3.27-3.22 (2H, q) ; 2.42 (3H, 5) ; 1.10-1.07
(3H, 1).
MS: ESI (-ve) 399 (M-1)



Benzyl brom de (21.4ml) was added to a stirred m xture of 2-brono-4-
trifluoronethyl phenol (46.4g) and potassium carbonate (39g) in DMF (200nl).
After 18h, o0 the mxture was partitioned between diethyl ether and water,
the organic | ayer washed with water, 2M sodi um hydroxi de sol ution, water,

dri ed and t hevosobsvasgse evapor at ed under reduced pressure. pifreisdodegg ' H NVR
CDC13: S 7.83 (1H, s) ; 7.51-7.32 (6H, m ; 6.98 (1H, d) ; 5.21 (2H, s) 15
(1i) [2-(Benzyl oxy)-5-(tdfluoronethyl)phgnyl][4-(ethylthio)phenyl]nmethanol A
solution of butyl lithium(1.6Min héxane, 1.03nml) was added to a stirred
solution of the product fromstep (i) (0.5g) in diethylether (20nl) at
-78C. Aftergxh éllf_t hyl sul f anyl - benzal dehyde (0.25g) was added and stirred
for a furthdf®MR® e reaction was quenched with water, extracted with

di et hyl et hel2-4dHdEéhydsudtogzhpkenyl{hsidrory)mathyllrietirilversmeth yiphenagtacetic r educed
pressure. Thgid esi due was purified by chromat ography on silica eluting with
50% di et hyl et her/i sohexane. Yi el d 0.7g "HNWR CDC13: S 7.36-7.13 (12H, m
6.04-6.03 (1H, d) ; 5.05 (2H s) ;5 2486-2.89 (2H q) ; 2.64-2.62 (111, d)
1.33-1.28 (3H t). Ms ESI (+ve) AOY LM OH 25 (iii)

[ 2- (Benzyl oxy)-5-(trifluoronethyl)phenybikl 4- (et hyl sul fonyl ) phenyl ] met hanol
The subtitle conpound was prepared by t et hod of exanple 2 step (ii

using the product fromstep (ii). 459 Ms: ESI (+ve) 468 (M:NH4) 30
(iv) 2-[[4-(Ethylsul fonyl)phenyl] (hy¢roxy)ff ]-4-(trifluoronethyl)phenol
A mxture of the product fromstep (iGFj) (O. 2259) 10% pal | adi um on car bon
(0. 05q) i’n et hanol (20m ) was hydrogenated at | Bar for 45mn. After
filtration the solvent was evaporated under reduced pressure. Yield 0.22¢g

WO 2005/ 018529 (PEwneA2oeneeBfsluorgmethyBpherdieterve) 359 (M H) (v)
[2-[[4-(Et hyﬁeﬁg#]lfb%iﬁm (m&rml)]ulabwlieawi FRtdAythiktude 64 2-bioldeaq-omet hyl ) phenoxy]

t d d b
Steps (1v) dnaeropthuphl R Bl bt A ePadtda fa BR0008h 52 TS |
DVSO- d6: 1S #hgguxpurg vag eﬂntlﬂiyed bepwepp diethpdetier nd whter, tig organie layerg)yashedmmls (2H
S) ;  3.41 (vhter M sodivdn Bydrdxide sdldtitn, ﬁ')tter dfiedSdth®bl¥ehblevapdrated under

reduced pressure. Yield 58.7g

'H NMR CDCL: § 7.83 (1H, ) ; 7.51-7.32 (6H, m) ; 6.98 (1H, d) ; 5.21 (2K, 5) .

15 (i) [2-(Benzyloxy)-5-(trifluoromethyl)phenyl][4-(ethylthio)phenyljmethanol
A solution of butyl lithium (1.6M in hexane, 1.03ml) was added to a stirred solution of the
product from step (i) (0.5g) in diethylether (20ml) at —78°C. After 1h, 4-ethylsulfanyl-
benzaldehyde (0.25g) was added and stirred for a further 1h. The reaction was quenched
with water, extracted with diethylether and the organic layer dried, then evaporated under
20 reduced pressure. The residue was purified by chromatography on silica eluting with 50%
diethylether/isohexane. Yield 0.7g
TH NMR CDCl: § 7.36-7.13 (12H, m) ; 6.04-6.03 (1H, d) ; 5.05 (2H, s) ; 2.96-2.89 (2H, q)
; 2.64-2.62 (1H, d) ; 1.33-1.28 (3H, 1).
MS: ESI (+ve) 401 (M-OH)
25
(iii) [2-(Benzyloxy)-5-(triftucromethyl)phenyl][4-(ethylsulfonyl)phenyilmethanol
The subtitle compound was prepared by the method of example 2 step (ii) using the
product from step (ii). Yield 0.45g
MS: ESI (+ve) 468 (M+NHy)
30
(iv) 2-[[4-(Ethylsulfonyl)phenyl](hydroxy)methyl]-4-(trifluoromethyl)phenol
A mixture of the product from step (iii) (0.225g), 10% palladium on carbon (0.05g) in
ethanol (20ml) was hydrogenated at 1Bar for 45min. After filtration the solvent was
evaporated under reduced pressure. Yield 0.22g



M5: ESI (+ve) 436 (M+rNH4) 10 Exanple 4

12- 14- (Et hyl sul fonyl ) benzyl ]-4-(trifl uoronethyl)phenoxy]acetic acid 0 CH
CF3 0 .is (i) 2-[4-(Ethylsul fonyl)benzyl]-4-(trifluoronethyl)phenol A

m xture of the product fromexanple 3 step (iii) (0.225g), 10% pal | adi um on

carbon (0. Of@g)ésndssectic acid (2 drops) in ethanol (20nmpgriyaseo¥@sqoenat ed
at 3Bar for 2h then SBar for 5h. After filtration the solvent was

evapor at ed under reduced pressure. Yi eId% 0.16g 20 Ms: ESI (-ve) 343 (MH)
(ii) [2-[4-(Ethylsul fonyl)benzyl]-4-(tri g uor onet hyl ) phenoxy] aceti c acid The
title conpound was prepared by the nethod of exanple 1 steps (iv) and (v)
using the %&éduct fromstep (i). Yield 0.11g 25 1H NVR DVMSO-d6: S 7.75-7. 46
(6H, in); I§ae) 309, . 4.21 (2H, s) : 4.10 (2H, s) ; 3.31-3.19(2H,
q) ; 1.09-1.04 (311, t). Ms: ESI (-ve) 401 (MH Exanple 5 30

T e S e

(4- Chl oro- Zaﬁ%’@ﬁﬁ phenoxy) acetic acid, ethyl ester The subtitle conmpound
was prepar e@hoyitle bﬁn]mmﬁmdus pfeparcd bp te rethddogf €iampletsiteyy (B layd (v) asing the

br onpacet at phenol Yield 2.7g 1H NVR CDC13: S
6.88-6.74 (%Ir—?’ml ﬁ‘lorﬁ %rHé]Hbfb%g‘Ll 3.87

1 - 3.8 3
1.30-1.20 (3R P)dﬁ(g”'cﬁ‘?ﬂo%%(@a d?&fmgx‘}ﬁ%-%?c@ﬁg é‘c"rﬁb(zf{os)A
m xt ure of Bhtﬂ(pthin)::cB 27-8.20 $21,m) ¢ iL09{1D44GH, f)n 48% aqueous hydrogen brom de
(30m) was Mgagschﬁmq%pp[@ df or 2h. The solvent was evaporated, the
an

resi due vvashed W t'h wat e ried, yield 1.7g.
Example 4
[2-[4-(Ethylsulfonyl)benzyl]-4-(trifluoromethyl)phenoxy]acetic acid

OTOH

(J Ul

=~

s o]
15 (@) 2-[4-(Ethylsuifonylbenzyl]-4-(trifluoromethyl)phenol
A mixture of the product from example 3 step (jii) (0.225g), 10% palladium on carbon
(0.05g) and acetic acid (2 drops) in ethanol (20ml) was hydrogenated at 3Bar for 2h then
5Bar for 5h. After filtration the solvent was evaporated under reduced pressure. Yield
0.16g
20 MBS: ESI (-ve) 343 (M-H)

(i) [2-[4-(EthylsulfonyDbenzyl]-4-({trifluoromethyl)phenoxy]acetic acid
The title compound was prepared by the method of example 1 steps (iv) and (v) using the
product from step (i). Yield 0.11g
25 'HNMR DMSO-d6: § 7.75-7.46 (6H, m) ; 6.92-6.89 (1H, d) ; 4.21 (2H, s) ; 4.10 (2H, 5) ;
3.31-3.19(2H, q) ; 1.09-1.04 (3H, t).
MS: ESI (-ve) 401 (M-H)

Example 5
30  [4-Chloro-2-[4-(ethylsulfonyl)phenoxy]phenoxy]- acetic acid, sodium salt



1H NVR DMSO-d6: S 6.89-6.72 (3H, n) ; 4.66 (2H, m ; 3.79 (IH s). is (iii)
[ 4- Chl oro-2-[ 4- (et hyl sul fonyl ) phenoxy] phenoxy] - acetic acid, sodiumsalt

Cesi um car bonate (0.2g) was added to a stirred mixture of the product from
step (ii) (0.3g), ethyl-(4-brono-phenyl)-sulfone (0..37g) and copper iodide
(5mol % in %2065?0‘]5953 and the m xture heated at 170C (o0i pbePashnok6i¥esy) for
10h. The m xture was quenched with I M sodi um hydroxi de solution and
extracted with ethylacetate. The 20 aqueg?s | ayer was acidified with
hydrochl oric acid and extracted with ethylacetate. The organic extract was
dried and evaporated under reduced pressure. The residue was purified by
reverse phase HPLC, the sodi um sal4 S%IS formed using sodi um hydroxi de. Yield
0.068 g 111 NVR DVMsO-d6 : S 7.81- (7H, m ; 4.06 (2H, s) ; 3.26-3.21
(2H, ) ; 1.12-1.08 (311, t). 25 ESI (-ve) 369 (MH Example 6

[ 4- Chl oro- 2-[[ 4- (et hyl sul f onyl ) pheny]l j am no] phenoxy] - acetic acid OOH H
NI i i s"O ~ 30dC 0 W 2005/018 2004/ 003551 32 (i)

(4- Chl oro-2-nitrophenoxy)- acetic a , € e@ter The subtitle conpound
was prepared by the nethod of exanpl 1 step usi ng ethyl Dbronpacetate
and 4-chl oro-2-nitrophenol Yield 1.4g 5 (i)

6- Chl or o- 2H 1, 4- benzoxazi n-3(411)-one Iron powder (1.4g) was added to a

sol ution of the(g r(ﬂiﬂ]ﬁ&rontﬁml&%ﬁﬁeﬂdx”_&kué%dI?thﬂ(‘ee&fc aC|dd h(S?nil) and the
m xture stir ter n e. fi ate
evapor at ed uﬁ%?u%&lg c(’:né%f’unr essﬁregu%ﬁ%%g%be\%%il fl ‘ﬁm lbg{8.43
(1H, m ;s6. bpopagetaie and 4- ﬁbloro-%mﬂm(cmhen@)ﬁel@l mg)
[ 4- Chl or 0- 2- [ BMREDY: 3.6, §306.74 (38 @my: 4] GaneHod)R Benaxyl (2HaqEs 3.88-387 BH, 5) ;
Pot assi um caﬁgg aioe(a 2659) was added to a solution of the product from
step (ii) (O 4-f| uorophenyl nethyl sulfone (0.331 g) in NWP (20ml)
and the m xture heat ed at 1s 120C for 16h. The reaction was diluted with
wat er and ext r agif) e (4-Ghloto-Bhigroaydicad y)- dcbife acid
10 A mixture of the product from step (i) (2.7g) in 48% aqueous hydrogen bromide (30ml)
was heated under reflux for 2h. The solvent was evaporated, the residue washed with water
and dried, yield 1.7g.

'H NMR DMSO-d6: & 6.89-6.72 (3H, m) ; 4.66 (2H, m) ; 3.79 (1H, s).

15 (iii) [4-Chloro-2-[4-(ethylsulfonyl)phenoxyiphenoxy]- acetic acid, sodium salt
Cesium carbonate (0.2g) was added to a stirred mixture of the product from step (ii)
(0.3g), ethyl-(4-bromo-phenyl)-sulfone (0..37g) and copper iodide (5mol%) in NMP
(20ml) and the mixture heated at 170°C (oil bath temp.) for 10h. The mixture was
quenched with 1M sodium hydroxide solution and extracted with ethylacetate. The

20 aqueous layer was acidified with hydrochloric acid and extracted with ethylacetate. The
organic extract was dried and evaporated under reduced pressure. The residue was purified
by reverse phase HPLC, the sodium salt was formed using sodium hydroxide. Yield 0.068g
'H NMR DMSO0-d6 : § 7.81-6.91(7H, m) ; 4.06 (2H, s) ; 3.26-3.21 (2H, q) ; 1.11-1.08 (3H,
f).

25 MBS: ESI (-ve) 369 (M-H)

Example 6
[4-Chloro-2-[[4-(methylsulfonyl)phenyl]lamino] phenoxy]- acetic acid

ér Ty

30



organics were dried and evaporated under reduced pressure. The residue was
purified by reverse phase HPLC, yield 0.096g. 'H NVMR DVsO-d6: S 11.33 (111,
s) ; 7.72-7.69 (211, d) ; 7.31-7.30 (111, m ; 7.20-7.00 (311,

6.92-6.89 (1H, d) ; 4.14 (211, s) ; 3.11 (3H, s) 20 Ms: APCl (+ve) 356 (M+H)

Exanpl e 7 1003551
(4-Chl oro- 2-‘??390(:5@83%% 4- (et hyl sul fonyl ) phenyl ] t hi o} phenoﬁy?gf:og?oc acid O

H1 S"O Il A O 25 (i) 3-Chloro-4- 5 uor ophenyl methyl sulfide
| odonet hane (1.15m ) was added to a stirred m xture of

3-chl oro-4-fl uoro-benzenethiol (3.0g), potassium carbonate (2.48g) in DW
(20m.) and left overnight. The reaction was diluted with water and
extracted with diethylether, the organics were dried and evaporated under

reduced pr essur(g (#Cﬁio@o-é—n@lﬂofh%x%ﬂawﬂ%ac@@ﬁ es§r7 31-7.14 (211 rr)

7.13-7.03 met hyl
sul f one Th(el‘gltwﬁ‘%?“%?ﬁﬁ%%s t&?é’ﬁ%ﬁ#ﬁé ]gt‘}cf&"‘ cfjvgélf?g t]'ﬂgl 2 ste%
(ii) using tbremome@@m:si4f~¢t6¢msa-@pophepolﬁﬁmlél £. 8g WO 2005/018529

PCT/ GB2004/ 003551 33 1H NI\/R CDClB S 8.06-8.03 (IH, m, 7.89-7.84 (1H, m,

7.38-7.32 (1H, nl a%lg %

4- Chl oro- 2-{ 2(3 ?ﬁ ?Penl![thlo} phenol The subtitle
conmpound was mmp‘edeeﬂ “talﬁ@d thédobﬁoreeiéhﬂﬂré uct frosysten () (1 @) injacetisiagid t he
5 product fr@oinHtaan tHel thikturd/BrirddSdt RTVD 113 4He Mhiddurd w9 filtered and the filtrate

(4- Chl oro- 2- Orgtgh\%&rre&ng& hél, g}él f\ﬁaxlo)‘ﬁgenyl ] t hi o} phenoxy) acetic acid

The title co of exanple 1 steps (iv)-(v)
IR ity AL A e R TN AL A
(1H, bs), 7.997-7.99 (1H, m, 7.69-7.58 (3H, m, 7.18-6.97 (2H, d), 4.80

(2H s), 3.24 ((l?iﬁ [4§MO%§-[ﬁ%hﬁmM%ﬁhmﬁ]mﬁac§ﬁc ‘acid
Potassium carbonate (0.265g) was added to a solution of the product from step (it) (0.44g)
and 4-fluorophenyl methyl sulfone (0.331g) in NMP (20ml) and the mixture heated at

15 120°C for 16h. The reaction was diluted with water and extracted with ethylacetate, the
organics were dried and evaporated under reduced pressure. The residue was purified by
reverse phase HPLC, yield 0.096g.

'H NMR DMSO0-d6: § 11.33 (1H, s) ; 7.72-7.69 (2H, d) ; 7.31-7.30 (1H, m) ; 7.20-7.00
(3H, m) ; 6.92-6.89 (1H, d) ; 4.14 (2H, 5) ; 3.11 (3H, 5)
20 MS: APCI (+ve) 356 (M+H)

Example 7
(4-Chloro-2-{]2-chloro-4-(methylsulfonyl)phenyl]thio}phenoxy)acetic acid
H

Cl o
25 (1) 3-Chloro-4-fluorophenyl methyl sulfide
Todomethane (1.15ml) was added to a stirred mixture of 3-chloro-4-fluoro-benzenethiol
(3.0g), potassium carbonate (2.48g) in DMF (20ml) and left overnight. The reaction was
diluted with water and extracted with diethylether, the organics were dried and evaporated
under reduced pressure, yield 4.3g,
30  1HNMR: CDCl;: § 7.31-7.14 (2H, m), 7.13-7.03 (1H, m), 3.23-3.21 (3H, s).

(ii) 3-Chloro-4-fluorophenyl methyl sulfone
The subtitle compound was prepared by the method of example 2 step (ii) using the
product from step (i). Yield 3.8g



(4-Chloro-2-{12-chl oro-4- (et hyl sul fonyl ) phenyl ]t hi o} phenoxy) aceti c aci d,
sodiumsalt OTOHS / / SO C 0 (i) 3-Chloro-4-fluorophenyl ethyl sulfone
The subtitle conpound was prepared by the nmethod of exanple 7 step (i)-(ii)
using 20 iodoethane. 1H NVR CDCl13: S 8.01-7.98 (1H, d), 7.84-7.79 (1H, m,

7.37-7.31 (1\%3320690185‘39 17-3.09  (2H q), 1.33-1.26 (3H t)pcfichleossoossst
4- Chl oro-2-{[ 2-chl oro-4- (et hyl sul fonyl ) phenyl ]Jthi o} phenol 25 The subtitle

conpound was prepared by the method of e%\gﬂanple 1 steps (i)-(iii) using the
product fromstep (i). Ms: ESI(-ve) 362(M1) (iii)
(4-Chl oro-2-{[2-chl oro-4- (et hyl sulfonyl)phenyl]thi o} phenoxy)acetic acid, 30

sodi um sal t 0 of e 1 steps
(itv)-(v) usﬁ%hbﬁbggﬁ%ﬁfa%zﬁépﬁ?g?%;g(ijﬁ ?éwggz @dG g
7.90-7.89 (1H, d), 7.61-7.58 (1H, d), 753749(2H : 729727 (1H, d),
6. 95-6.92 (1H, N 1. 08 (3H, WO
2005/01852& C%i 2('(%](%%/%0 Sf&)r%ﬁ ESI ﬁ)%:g ﬁi:} I(e 9 "

(4- Onl or o- 2 THF 2B CORPRIROTER PFPBIG Y AR OO @Dasieds o 1|
01 O (i) s4- gnidorctdr@s e (iret hyl sul f onyl ) phenyl ]t hi o} phenol The subtitle
conpound wag prEmeredsbmrhie method of exanple | steps (i)-(iii) using

nmet hyl - (4- br ono- pﬁenyl ) sul phone yield 0.98g. Ms. ESI(-ve) 313(M1) 10 (ii)

tert-Butyl (4-chloro-2-{[4-(methylsulfonyl)phenyl]thio}phenoxy)acetate
(iv) (4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl]thio}phenoxy)acetic acid

The title compound was prepared by the method of example 1 steps (iv)-(v) using the
10 product from step (iii). Yield 0.158g
1H NMR: DMSO-d6: 6 13.12 (1H, bs), 7.997-7.99 (1H, m), 7.69-7.58 (3H, m), 7.18-6.97
(24, d), 4.80 (21, s), 3.24 (3H, s).
MS: ESI(-ve) 406(M-1)

15 Example 8
(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]thio}phenoxy)acetic acid, sodium salt
OH

Y
1
L]
o
f i

(D) 3-Chloro-4-fluorophenyl ethy! sulfone
The subtitle compound was prepared by the method of example 7 step (i)-(ii) using
20  iodoethane.
1H NMR: CDCl;: & 8.01-7.98 (1H, d), 7.84-7.79 (1H, m), 7.37-7.31 (1H, m)}, 3.17-3.09
(2H, q), 1.33-1.26 (3H, 1).

(if) 4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyllthio}phenol
25 The subtitle compound was prepared by the method of example 1 steps (i)-(iii) using the
product from step (i).
MS: ESI(-ve) 362(M-1)

(iii) (4-Chioro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]thio}phenoxy)acetic acid,
30  sodium salt
The title compound was prepared by the method of example 1 steps (iv)-(v) using the
product from step (ii}, yield 0.19g.
1H NMR: DMSO-dé: & 7.90-7.89 (1H, d), 7.61-7.58 (1H, d), 7.53-7.49 (2H, m), 7.29-7.27
(1H, d), 6.95-6.92 (1H, d), 4.17 (2H, s), 3.34-3.30 (2H, m), 1.14-1.08 (3H, m).



The subtitle conpound was prepared by the nethod of exanmple 1 step (iv)
using the product fromstep (i), yield 0.95g. Ms: ESI (+ve) 443(M:rNH4) 15
(i) (4-Chloro-2-{[4-(nmethylsul fonyl)phenyl]tbio}phenoxy)acetic acid The
title conpound was prepared by the nethod of exanple 1 step (v) using the
product froWcieioigid). yield 0.165g. 1H NVR DVSO d6: 5pérRBzdoabdsss2ll,
m, 7.47-7.41 (311, nm), 7..38-7.37 (1H, d), 6.93- 20 6.91 (1H, d), 4.27 (2H,
s), 3.19 (3H, s). Ms: ESI(-ve) 371(M1) 3}Exarrple 10

{4-Chl oro-2-[(5-chl oropyridin-2-yl)thi o] phenoxy}acetic acid OTOH S 1~'% 25
a The title conpound was prepared by the general nethod of exanple 1. 1H
NVR. DMSO-d6: 5 8.46-8.45 (111, n), 7.76-7.73 (1H, d), 7.59-7.58 (1H d),
7.52-7.50 (M31ESIgye) 42004-1 04 (2H, n), 4.74 (211, s). MS: ESI(-ve) 329(M 1)
30 WD 2005/ 018529 PCT/ GB2004/ 003551 35 Example 11

{4- Chl or o- 2- %ﬁnl;ﬂ por o- 4- cyanophenyl ) t hi o] phenoxy}acetic acid O..OH J ~

Il \ St e t| | e co nd_was ar ed b the general net hod of
exanpl e 1. d4Ghlongygzd 4&98@ ‘@Y!?Pb? gﬂlg}l’&?m’fr astivadd (34 ny, 7.16-7.12
(1H, m, 6.90-6.87 (1H, 4.75 (2 Ms: ESI(-ve) 353(M1) Exanple

12 10 (4-Chloro-2-{[2- (rret hyI sulfonyl phenyl]thl o} phenoxy)acetic acid OTOH

(i) 4-Chloro-2-{[4-(methyisulfonyl)phenyl]thio}phenol
The subtitle compound was prepared by the method of example 1 steps (i)-(iii) using
methyl-(4-bromo-phenyl)sulphone, yield 0.98¢.
MS: ESI(-ve) 313(M-1)
10
(i) tert-Butyl (4-chloro-2-{[4-(methylsulfonyl)phenyl]thio}phenoxy)acetate
The subtitle compound was prepared by the method of example 1 step (iv) using the
product from step (i), yield 0.95g.
MS: ESI(+ve) 443(M+NH,)
15
(iii) (4-Chloro-2-{[4-(methylsulfonyl)phenyljthio}phenoxy)acetic acid
The title compound was prepared by the method of example 1 step (v) using the product
from step (ii), yield 0.165g.
1H NMR: DMSO-dé: & 7.80-7.77 (2H, m), 7.47-7.41 (3H, m), 7..38-7.37 (1H, d), 6.93-
20 691 (1H, d), 4.27 (2H, s), 3.19 (3H, s).
MS: ESI(-ve) 371(M-1)

Example 10
{4-Chloro-2- [(5-chloropyrldm-z-yl)thlo]phenoxy}acetlc acid

éu

The title compound was prepared by the general method of example 1.
1H NMR: DMSO-d6: 6 8.46-8.45 (1H, m), 7.76-7.73 (1H, d), 7.59-7.58 (1H, d), 7.52-7.50
(1H, d), 7.10-7.04 (2H, m), 4.74 (24, s).
MS: ESI{-ve) 329(M-1)
30



J~ 0B O\ SI \ C The title conpound was prepared by the general nethod
of exanple 1. 1H NVR DVMSO-d6: S 13.05 (IH, bs), 7.94-7.92 (1H, d),
7.60-7.42 (4H, m, 7.42-7.08 (2H, m, 4.67 (2H, s), 3.44 (3H, s). is M
ESI (-ve) 371(M 1) Exanple 13

(4- Chl or o- 2- Glokeofsmmsdry! sul fonyl ) phenyl ] sul f nyl } phenoxy) acettr&eaeedesssodi um
salt OOHO RS\ [/ / SgO cl O20 (i) tert-Butyl

(4-chloro-2-{[4-(nethyl sul fonyl)phenyl]s4f finyl}phenoxy)acetate

3- Chl or operoxybenzoic acid (70% purity, 0.2g) was added to a solution of the
product fromexanple 9 step (ii) (0.35g) in DCM (10m ) and stirred at 0C
for Ih. The xt rﬁi was partitioned between DCMlag. sodi um netabi sul phite
sol ution, cs washed wth aqg. sodi um hydrogencarbonate sol ution,
wat er, dri ed%mhﬁ@r&l@d—%gophmnﬂnﬁdphmxp}a@mm Yield 0.34g MsS:

APCI (-ve) 388(Mtert-butyl) W 2005/ 9 PCT/ GB2004/003551 36 (ii)

(4-Chl oro-2-{[ 4- (net hyl sul fonyl ) phenyll] sul fi nyl } phenoxy) acetic acid, sodium
salt The title conpound was preparediby thg nmethod of exanple 1 step (v)
using the product s fromstep (i), ,ebd®,071g. 1H NVR DMSO-d6: S
8.33-8.31 (21-L d), 8.01-7.99 (2H, 7.55 (1H, d), 7.45-7.42 (1H,
d), 6.95-6.93 (1H, d), 4.30-4.22 (2 &y(3H s). Ms: APCI (+ve)
389(M+rl) 10 Example 14 a

a o) °t2"ﬁﬂe4iﬂé@|5ﬁ1ﬁb’dﬁl%ﬂ°swaiddfwwd jeetaf RB0ibd henmuld aceti ¢ acid  OyCH
| er
(+-chi or 62 STEEDNIPE P B0 0ng 1 287 B BAETR R g 037

MS: ESI(-ve) 353(M-1)

Example 12
10 (4-Chloro-2-{[2-(methylsulfonyl)phenyl]thio} phenoxy)acetic acid
OH

0
j/ 0sl-0
¢l
The title compound was prepared by the general method of example 1.
1H NMR: DMSQ-d6: 5 13.05 (1H, bs), 7.94-7.92 (1H, d), 7.60-7.42 (4H, m), 7.42-7.08

(2H, m), 4.67 (2H, s), 3.44 (3H, s).
15 MS: ESI(-ve) 371(M-1)

Example 13
(4-Chloro-2-{[4-(methylsulfonyl)phenyl]sulfinyl} phenoxy)acetic acid, sodium salt
H

20 {i) tert-Butyl (4-chloro-2-{{4-(methylsulfonyl)phenyi]sulfinyl}phenoxy)acetate
3-Chloroperoxybenzoic acid (70% purity, 0.2g) was added to a solution of the product
from example 9 step (ii) (0.35g) in DCM (10ml) and stirred at 0°C for 1h. The mixture
was partitioned between DCM/aq. sodium metabisulphite solution, the organics washed
with aq. sodium hydrogencarbonate solution, water, dried and evaporated under reduced

25 pressure. Yield 0.34g
MS: APCI(-ve) 388(M-tert-butyl)



3- Chl or oper oxybenzoic acid (70% purity, 0.4g) was added to a solution of the
product 15 fromexanple 9 step (ii) (0.35g) in DCM (10m ) and stirred at 0OC
for Ih. The m xture was partitioned between DCM aq. sodi um net abi sul phite
solution, the organics washed w th aqg. sodi um hydrogencarbonate sol ution,
wat er, dri edwandosaMger at ed under reduced pressure. Yi el dacHGRO@®4/B6551i 1)
(4-Chl oro-2-{[ 4- (net hyl sul fonyl ) phenyl ] sul fonyl } phenoxy) acetic acid The
title conpound was prepared by the nethogdgof exanple 1 step (v) using the
product fromstep (i), yield 0.108g. 1H ?\II\/R: DMSO-d6: S 8.35-8.32 (2H, d),
8.10-8.06 (2H, d), 7.96-7.95 (113, d), 7.71-7.68 (111, d), 7.08-7.06 (1H,
d, 4.46 (211, s), 3.27 (3H, s). 25 Ms: ESI(-ve) 403(M1l) Exanple 15

[ 4- Chl oro- 2- ({4-[ (et hyl am no) car bonyl ] phenyl } t hi 0) phenoxy] acetic acid 0 OH
0\ S\ C 0 (#p{Chloks-By{[4-gnéthPsufinyl)phepylied fimykpbenoxy)apettd asidysodiont e WO
2005/ 018529 KT/ GB2004/ 003551 37 A mixture of the product fromexanple 1

step (i) (O. ., ethyl -4-f| uoro-benzpat e . 32ml 259 otassium fl uoride
on al um na (4 °°§%8ur98w?§r95%%1et(y8tﬁﬁ?wfh§lg 5?/@@%1%6 MS{)WWM@%@? %fad%?i 140C
for 4h. The fomsiep €)wéedd 06GLed, diluted with ethylacetate (100m), filtered
ang t hg fil tf@mmmgs@m:m.msr (2ER'dh,"8e01-7lo9 @, %)}d.s%;mwuﬁﬁqﬁ mdp«fz
reduced s pr : i i romat ogr aphy on silica

el uting wit hﬁif%%i}ﬁﬁéb%éﬁidﬂﬁﬁ%&ﬁ afée%l‘f V5 ES (+ve) 323(M1) (ii)

4-[ (5- Chl or oM3: ABCHIxg)388@F )X hi o] benzoic acid io A mixture of the product
fromstep (i) (0.24g), lithium hydroxide (0.036g) in nmethanol (30nl) and

wat er (5m) EBS slti rred at RT overnight then acidified with 2M hydrochl oric
aci d. Thé® i XFHPReMds extracted with et hyl acetate, the organics dried and

evapor at ed @n@blom-éd[ﬂ:@uﬁbﬂéwmy(%hglﬂ]Sdlf@)d}l!hgﬂm)ﬂcﬂét acide) 293(M 1) 15
(iii) 4-[(5-Chloro-2-net hoxyphenyl )t RixeP"N- net hyl benzani de

3
NS
8]
cl Cﬁ:’\o

(i) tert-Butyl (4-chloro-2-{[4-(methylsulfonyl)phenyl]sulfonyl} phenoxy)acetate
3-Chloroperoxybenzoic acid (70% purity, 0.4g) was added to a solution of the product
15 from example 9 step (ii) (0.35g) in DCM (10ml) and stirred at 0°C for 1h. The mixture
was partitioned between DCM/aq. sodium metabisulphite solution, the organics washed
with aq. sodium hydrogencarbonate solution, water, dried and evaporated under reduced
pressure, Yield 0.36g

20 (i) (4-Chloro-2-{[4-(methylsulfonyl)phenyl]sulfonyl}phenoxy)acetic acid
The title compound was prepared by the method of example 1 step (v) using the product
from step (i), yield 0.108g.
1H NMR: DMSQ-d6: 8 8.35-8.32 (2H, d), 8.10-8.06 (2H, d), 7.96-7.95 (1H, d), 7.71-7.68
(19, d), 7.08-7.06 (1H, d), 4.46 (2H, 5), 3.27 (34, s).

25 MS: ESI(-ve) 403(M-1)

Example 15
[4-Chloxo-2-({4-[(methylamino)carbonyl]phenyl}thio)phenoxylacetic acid
Oy _OH

5
7O

30 (1) Ethyl 4-[(5-chloro-2-methoxyphenyl}thio]benzoate



A m xture of the product fromstep (ii) (0.23 g),

1- ( 3-di nmet hyl am nopropyl )-3- ethyl carbodii m de hydrochl oride (0.22q),
1- hydr oxybenzotriazole (0.15 g), N, N- diisopropyl ethylam ne (0.3g) and
met hylam ne (2Min THF, 0.78ml) in DWVF (10m) was 20 stirred at RT

overni ght. Wehehoswagadded and the m xture extracted w t hpet/gpgbodsedsssie, the
organi cs were dried and evaporated under reduced pressure, yield 0.24g. Ms:

ESI (+ve) 308(Mtl) (iv) [4-Chloro-2-({4-[4yethylanm no)carbonyl]phenyl}
t bi 0) phenoxy] acetic acid 25 The title conpound was prepared by the nethod
of exanple 1 steps (i ii) (v) using the product fromstep (iii), yield

0.119g. 1H 1H b 6, (1 7,80 (2H,
0, 1109, 1M MM S iR 2 bt 3 0 0 4 B oMbl B0,
ESI (- ve) 35@(5m“atpotamur§>ﬂanpdeeom_ﬂmnna (1.25g) and 18-crown-6 (Smg)mDMSO (20ml)

(29) - 2- (4- ChyRheated 4t[140¢@RIrAu! mbﬁ@&wem@amé ldilined RRBReTAcRHRRN ALY, aci d

OOH O VWD .20 29 PCT/ GB2 035 3
()28) 2- (ZI C&'}ll&g}feg 3‘58?)[63%%%8 eg/ﬁo ?ﬁ% Q’B‘#’éﬁS@%‘% B"?ﬁ f)egnoat e
Di i sopr opyl mmbcahmﬁrﬁuamsmm mo:léllaaglumgwhsol ution of the

pr oduct fromcmmk@esp,ﬂ; &icld 0.24£.0. 39) tdphenyl phosphi ne (0. 25g),

Rtert- butyl g If,;g Mqi in TITF 5 (10m ). After 2h the solvent was
evaporated un 21 ssure and the residue purified by chronatography

on silica eluting W|th di et hyl et her/i sohexane (2:1), yield 0.6g. ©Ms:
ESI (+ve) 460( MEHA) (5 Clﬂbro~2—methoxyphenyl Jthiolbenzoic acid

2S) - 2- Ch d
o ma L A %%“&m% kgL *L’%?*e%c‘ﬁ%??@ i L A R
the product (3@%@@@@@:;1 Wt BIrErat RE gvernighgirs 2o 3h 281 ydeshiorse. ( 21,
m, 7.46-7. 3id 4He niikturécwextrafted with ethyladgtate 4h®6rgdnibaddriddland eﬁapma%’edlB (3H,

s), 1.25- 1. 23 gb3bhncdd preMiive, GRI4 0489 385 (M1) 15 Exanple 17
MS: ESI(-ve) 293(M-1)

15
(iii) 4-[(5-Chloro-2-methoxyphenyljthio]-N-methylbenzamide
A mixture of the product from step (ii) (0.23g), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.22g), 1-hydroxybenzotriazole (0.15g), N,N-
diisopropylethylamine (0.3g) and methylamine (2M in THF, 0.78ml) in DMF (10ml) was
20  stirred at RT overnight. Water was added and the mixture extracted with ethylacetate, the
organics were dried and evaporated under reduced pressure, yield 0.24g.
MS: ESI(+ve) 308(M+1)

(iv) [4-Chloro-2-({4-[(methylamino)carbonyl]phenyl}thio)phenoxy]acetic acid
25 The title compound was prepared by the method of example 1 steps (iii)-(v) using the
product from step (iii), yield 0.119g.
1H NMR: DMSO-d6: & 13.12 (1H, bs), 8.47-8.46 (1H, m), 7.82-7.80 (2H, m), 7.40-7.34
(3H, m), 7.04-7.01 (2H, m), 4.78 (2H, s), 2.66 (3H, s).
MS: ESI(-ve) 350(M-1)
30
Example 16
(25)-2-(4- Chloro-z-{[4-(methylsulfonyl)phenyl]thno}phenoxy)propanonc acid

f:m@



(2R)-2-(4-Chl oro-2-{[ 4- (met hyl sul f onyl ) phenyl ] t hi o} phenoxy) propanoi ¢ aci d
OH\ 5~/ 1 [/ SAO ci 0 (i) Methyl

(2R)-2; (4-chl oro-2-{[ 4- (et hyl sul fonyl ) phenyl ] t hi o} phenoxy) propanoate 20
The subtitle conpound was prepared by the nethod of exanple 16 step (i)

usi ng S-net h?Obzoésﬂﬁﬁs%e yield 0.359. M5: ESI(+ve) 418 ( Mpdrighadolihossst
(2R) - 2-(4-Chloro-2-{[4- (et hyl sul fonyl ) phenyl ]t hi o} phenoxy) propanoi ¢ acid 25

The title conpound was prepared by the r’@%hod of exanple 15 step (ii) using
the product fromstep (i), y| el d 0.13¢g HNVR DMSO-d6: S 7.82-7.79 (2H,
m, 7.47-7.40 (4H, m), 6.96-6.94 (1H, d) 4 70 4 67 (lH q), 3.18 (3H s),
1.26-1.12 (3H,

. Ms: ESI(- 385
(2S) - 2- (4- Chl or(ﬁ) M@sz@ﬁggt\gg)&mﬁﬁa@%m @ﬂﬁ%?ﬂ%ﬁ?ﬂi@?ﬁ@}%ﬁ@ﬁoxy) propan0|
c acid, sodiroganssét WO 2005/ 018529 PCT/ GB2004/ 003551 39 OOH \ /

The product Tisplops &Q&P&”%M@EO PSSl o R o gr tﬁéﬁﬁ%ﬁ%”“ "
7.96-7.95 (19amRle 98’?61367 (938 mqﬂylﬁbospbmq@ ZbEhR- W“Wact#e (hl4ginTHB (1
m, 6.93-6. QQ0kl1Afterdh thelscalvend wadévhbbragi under 2&luc &t pressiire ahd ihe rési@e (3H, d) .

?ES) Egl g4VE) ]ﬁﬁi%é g@?&ﬁ[ +)wh€% ﬁtml.ﬁ ‘?“ondﬁe')hB efahr?]\}/ sf]fwh Sgﬁghoglg)opggopanm C

acid, |os

(ii) (25)-2-(4-Chloro-2-{[4-(methylsulfonyl)phenyl]thio}phenoxy)propanoic acid
10 The title compound was prepared by the method of example 1 step (v) using the product
from step (i), yield 0.15g.
1H NMR: DMSO-d6: § 7.82-7.80 (2H, m), 7.46-7.39 (4H, m), 6.95-6.93 (1H, d), 4.66-4.64
(1H, m), 3.18 (3H, s), 1.25-1.23 (3H, d).
MS: BSI(-ve) 385 (M-1)
15
Example 17
(2R)-2-(4-Chloro-2-{[4- (methylsulfonyl)phenyl]thm}phenoxy)propanmc acid

éro

(i) Methyl (2R)-2-(4-chloro-2-{[4-(methylsulfonyl)phenyljthio}phenoxy)propanoate
20 The subtitle compound was prepared by the method of example 16 step (i) using S-methyl
lactate, yield 0.35g.
MS: ESI(+ve) 418 (M+NH4)

(i) (2R)-2-(4-Chloro-2-{[4-(methylsulfonyl)phenyljthio}phenoxy)propanoic acid

25 The title compound was prepared by the method of example 15 step (ii) using the product
from step (i), yield 0.13g.
1H NMR: DMSO0-d6: & 7.82-7.79 (2H, m), 7.47-7.40 (4H, m), 6.96-6.94 (1H, d), 4.70-4.67
(1H, q), 3.18 (3H, s), 1.26-1.12 (3H, d).
MS: ESI{(-ve) 385 (M-1)

30
Example 18
(28)-2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl] thio} phenoxy)propanoic acid,
sodium salt



\ S~ cl 01 The title conmpound was prepared by the nethod of exanple 16 using
the product from exanple 8 step (ii), yield 0.54g. 1H NVR DMSO d6: 5
7.90-7.89 (1H m, 7.62-7.47 (3H m, 7.30-7.28 (1H, d), 6.95-6.92 is (1H,
d, 4.35-4.32 (111, q), 3.39-3.29 (2H, q), 1.13-1.05 (6H, d+t). Ms: ESI(-ve)
433 (M1) Bvanehsnidfde PCT/GB2004/003551

2- (4-Chl oro-2-{[ 2-chl oro-4- (net hyl sul fonyl ) phenyl ] t hi o} phenoxy) - 2- et hyl pr op
anoic 20 acid OCH-~-OSlI So I\ C 0s3ghe title conpound was prepared by
the nethod of exanple 1 step (iv) using the product fromexanple 7 step
(tii1) and tert-butyl-2-bronoi sobutyrate, yield 0.028g. 1H NVMR DWVSO d6: 5
8.02-8.01 (111, m, 7.73-7.69 (1Hogor 7.56-7.50 (211, m, 7.12- 25 6.95
(2H, d), 3.25 (3H, s), 1.33 (6H, s).| Ms: ESI(-ve) 433/435 (M1) W

2005/ 018529 PCT/ GB2004/ 003551 40 anpl e @1

{4-Chl oro-2-[4- (et hyl sul fonyl ) phenoxi] p
04,1C CH'ro cl os A mxture of t f pom exanple 5 step (ii)
(0.3g), nethyl-(4-fluoro-phenyl)sulfo 7228Q) and pot assi um car bonat e
(0. 18g) in NWP (20m) was heated at 260C for ®h. The m xture was
partitioned 'ﬂﬁ%%ﬂmﬁéuﬂaﬂ'v@&%&kﬁd%%ﬂé’ﬂ&%@bpEtﬁ;ﬁ&l@'usiﬁé‘ﬁe Prddaét fiom
separated, dri egl,g.lagd ﬁéapo]a&t‘_ d under reduced pressure. The residue was
purified by SFERE/SIeP(filue * the sodiumsalt formed from sodi um

hydr oxi de. YiEENMR) DSG-d6od 796NN De®) d667-56F (Bh17), 3897149, CH) m),7.385- 7. 14
(5H, d), 6. 936018 mh),493-600 (A1, 4.2H44.208H, o33 322 (3l 5)51.17-VBs (3381 d)- ve)
355(M 1) PESI(98) 419/421 (M-1)

y}acetic acid, sodiumsalt

Example 19
(28)-2-(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyljtkio} phenoxy)propanoic acid,

10 sedium salt
Os_OH
XL .

20
! N
The title compound was prepared by the method of example 16 using the product from
example 8 step (ii), yield 0.54g.
1H NMR: DMSO-d6: § 7.90-7.89 (1H, m), 7.62-7.47 (3H, m), 7.30-7.28 (1H, d), 6.95-6.92
15 (1H,d), 4.35-4.32 (1H, q), 3.39-3.29 (2H, q), 1.13-1.05 (6H, d+t).
MS: ESI(-ve) 433 (M-1)

Example 20
2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyljthio} phenoxy)-2-methylpropanoic

20 acid
o} OH
; :o |
S
//O
i~
Cl 0

The title compound was prepared by the method of example 1 step (iv) using the product

from example 7 step (iii) and tert-butyl-2-bromoisobutyrate, yield 0.028g.

1H NMR: DMSO-dé6: & 8.02-8.01 (1H, m), 7.73-7.69 (1H, m), 7.56-7.50 (2H, m), 7.12-
25 6.95(2H, d), 3.25 (3H, s), 1.33 (6H, s).

MS: ESI(-ve) 433/435 (M-1)



is {4-Chloro-2-[2-chloro-4-(met hyl sul fonyl ) phenoxy] phenoxy}acetic acid,
sodiumsalt OOH O 101 OSAO cl 0O The title conpound was prepared by the
met hod of exanple 21 using the product from exanple 5 step (ii) and exanple
7 step (i), vyi eId 0 1329. 1H NVMR DVMBO-d6: S 8.05-8.04 (1H, m, 7.73-7.71

(1H, n), 7. 280k 1, in), 7.18- 20 7.16 (IH m), 6 961,@1.%2&01)5535@ 4.11
(2H, s) 3. 24(334 I\/IS ESI (-ve) 389(M1) Exanple 2

{4- Chl oro-2-[ 2-chl oro 4- (et hyl sul fonyl)p qnoxy] phenoxy}acetl c acid O- OH r
25 CI WD 2005/ 018529 PCT/ GB2004/ 003551 4 The title conpound was prepared
by the nethod of exanple 21 using the product from exanple 5 step (ii) and
exanple 8 step (i), yield 0.296g. 1H NVR DMSO-d6: S 8.00-7.99 (1H, d),
7.72-7.68 (1H, m, 7.34-7.32 (2H, m, 7.07-7.04 (2H, d), 4.41(2H, s),
3.39-3.29 (Z¥ansple2d- 15-1.07 (3H, t). 5 M5 ESI(-ve) 403/405 (M 1) Exanple

0 R b A i - o

4- Chl or o- | - met hoxy- 2- [ 4- (et hyl sul f §nyl ) phenoxy] benzene The subtitle
conpound was prepared by the method exarrpl e 1 step (ii) using 5-cbloro-

2- met hoxy- phenol, yield 0.35g. 1H N Gl S 7.88-7.85 (2H, d), 7.27-6.95
(5H, m, 3.78 (311, s), 3.06-3.05 ( S). s (||)
4- Chl or o- 2-[ 4- (net hyl sul f onyl ) phenox he

ﬁ\
¢ 0

5 A mixture of the product from example 5 step (ii) (0.3g), methyl-(4-fluoro-phenyl)sulfone
(0.226g) and potassium carbonate (0.18g) in NMP (20ml) was heated at 160°C for 2h. The
mixture was partitioned between ethylacetate/2M hydrochloric acid, the organics
separated, dried, and evaporated under reduced pressure. The residue was purified by
reverse phase HPLC, the sodium salt formed from sodium hydroxide. Yield 0.103g

10 "HNMR DMSO-d6: § 7.85-7.80 (1H, d), 7.25-7.14 (5H, d), 6.95-6.91 (1H, d), 4.10 (2H,
8), 3.17(3H, s).
MS: ESI(-ve) 355(M-1)

Example 22
15 {4-Chloro-2-[2-chlore-4-(methylsulfonyl)phenoxy]phenoxy}acetic acid, sodium salt
H

40
i~
cl 0

The title compound was prepared by the method of example 21 using the product from

example 5 step (ii) and example 7 step (ii), yield 0.132g.

1H NMR: DMSO-d6: & 8.05-8.04 (1H, m), 7.73-7.71 (1H, m), 7.28-7.25 (2H, m), 7.18-
20 7.16 (1H, m)}, 6.96-6.94 (1H, m), 4.11 (2H, s), 3.24(3H, s).

MS: ESI(-ve) 389(M-1)

Example 23
{4-Chloro-2-[2-chloro-4-(ethylsulfonyl)phenoxy]phenoxy}acetic acid
H

i} ! 5



The subtitle conpound was prepared by the nethod of exanple 1 step (iil)
using the product fromstep (i), yield 0.17g. Ms: APCl (-ve) 297(M 1) 20
(i) (2S)-2-{4-Chloro-2-[4-(nethyl sul fonyl)phenoxy] phenoxy} propanoi ¢ aci d,
sodiumsalt The title conpound was prepared by the nethod of exanple 16

usi ng the prwé%dsmfurs@m step (ii), yield 0.063g. 1H NVR fdM5@ssta4/eddss:
7.85-7.80 (2H, m, 7.22-7.16 (4H, m), 6.93-6.90(IH, d), 4.19-4.12 25 (111,

q), 3.14 (3H, s), 1 11-1. 06 (3H, d). ESI (-ve) 369(M 1) Example 25
(2S)-2-{4-Cnloro-2-[2-chl oro-4- (et hyl su?lf onyl ) phenoxy] phenoxy} pr opanoi c
acid OOH O 30 cl 0O WO 2005/018529 PCT/ GB2004/ 003551 42 (i)

3-Ch|oro-4-§,i-cgloro-2- t hox ﬁzvj%ng%gn I rreth suLfo %E)btitle
conmpound was IHHER SRR Waﬁ@r%&eﬁga | & usﬁﬂ‘;} e

pr oduct frommﬁﬁlsﬁpﬁi)smﬁmxempbeBatﬁp(B;ylhlﬂ@rZS’Gg rret hoxy phenol . Yi eld 4. Qg
Z/B:Ch |ESI (+\2/e MPNEO-d685 8100)7.99 (1H, d), 7.72-7.68 (]IH )7|34T7hsz (28, ), '{07-7 .04 |
- or o- y i eno e subti'tl e conpoun
was prepar ekﬁ%’ﬁt %R%été?nggg% Zéigﬁp‘ﬁ} Pg%ggﬁ% tFl) using the product from
step (i).s YM$S:ESI(-a WB40EM(Lve) 331(M 1) 10 (iii)

(2S)-2-{4-Chl oro-2-[2-chl oro-4-(net hyl sul fonyl ) phenoxy] phenoxy} pr opanoi c
acid The ti:ﬁe cinP und was prepared by the nmethod of exanple 16 using the
product fro ‘fll) Yield 0.206g is 1H NMR DWVSO d6: S 8.09-8.08 (1H,

nm, 7.78-7. (8S¥2{4-Chjoro 72-Ba(mﬂaasu(lﬁmxl)phmoxmpbemxy}mmm adiyl, sodiuposalt 98
(1H, d), 4.87-4.80 (1H, q), 3.24 , , 1.25-1.15 (3H, d). MS: ESI(-ve)

403/ 405 (M 1) Exanple 26

10 (i) 4-Chloro-1 -methoxy-Z-[4—(methy1sulfony1)phenoxy]benzene
The subtitle compound was prepared by the method of example 1 step (ii) using 5-chloro-
2-methoxy-phenol, yield 0.35g.
1H NMR: CDCls: § 7.88-7.85 (2H, d), 7.27-6.95 (5H, m), 3.78 (3H, s), 3.06-3.05 (3H, s).

15 (ii) 4-Chloro-2-[4-(methylsulfonyl)phenoxy]jphenol
The subtitle compound was prepared by the method of example 1 step (iii) using the
product from step (i), yield 0.17g.
MS: APCI{(-ve) 297(M-1)

20 (iii) (28)-2-{4-Chloro-2-[4-(methylsulfonyl)phenoxy]phenoxy}propanoic acid,
sodium salt
The title compound was prepared by the method of example 16 using the product from
step (ii), yield 0.063g.
1H NMR: DMSO-d6: § 7.85-7.80 (2H, m), 7.22-7.16 (4H, m), 6.93-6.90(1H, d), 4.19-4.12
25 (14, q), 3.14 (34, s), 1.11-1.06 (3H, d).
MS: ESI(-ve) 369(M-1)

Example 25
(25)-2- {4—Chloro-2-[2~chloro~4-(methylsulfonyl)phenoxy]phenoxy}propanmc acid

ﬁ;ﬁ

30



20 (2S)-2-{4-Chl oro-2-[2-chl oro-4-(ethyl sul fonyl) phenoxy] phenoxy} propanoi c
acid OOH 03 O C 0 (i)

4- Chl or o- 2-[ 2- chl or o- 4- (et hyl sul f onyl ) phenoxy] - 1- met hoxybenzene The subtitle
conpound was prepared by the nmethod of exanple 1 step (ii) using the

product fronygsaRRig:8 step (i) and 5-chl oro-2-net hoxy pherpte2o¥k/ass13. 3 O
25 MS: ESI (+ve) 378(MrNH4) (ii)

4- Chl oro- 2-[ 2-chl oro-4- (et hyl sul fonyl)p f%mxy] phenol The subtitle conpound
was prepared by the nethod of exanple 1 Step (iii) using the product from
step (i). Yield 3.1y 30 Ms: ESI(-ve) 345(M 1) (iii) Methyl

(2S)-2-{4-chloro-2-[2-chloro-4-(ethyl sul fonyl ) phenoxy] phenoxy} propanoate
VO 2005/018529(1%@&?6651@@3%‘@@3 exyphenoxy)pheny] me B8 was prepared by

}? he mrslt |h0|d The eutaitlp bempdund twess p@p}rﬁﬁyﬂ@ﬁﬁﬁodﬁ@dﬂﬂﬂefﬂt@ﬂ(ﬁ)tﬁﬁg@d) and
- met ag# 968;@ Ll %?4 )
(Zg? 2y{4 ?Eﬁ 0%{1& ﬁé(%?gi 07?0 Mﬁe’?ﬁ?l suo?{?ony gyoxy]%henox%/} pr opanoi c acid

A m xture OMS?E@ step (tii) (2.3g) and lithium hydroxide
(0.303g) sin water (10rr1) and THE (10nml) was stlrred at RT for |h. The

m xture was di i %’?SGH&@' Lhy! ether then the
agueous Iay&li] g Q‘; 2M?’| éﬁfg or | )?h extr Sed W, t h

et hyl acet at ﬂ@t"WPo é”t"“étpé Yﬂs?\Ta%‘etB °xaé‘%PA?)BFtﬁP piReEter educed

i 0 pressur epwddctﬁmnstep(lﬁiaéelﬁwr()g‘l ed by RPHPLC. 1H NVR. DMSO-d6: S 7.99-7.67
(2H, m, 73\@5@@? 4.36-4.34 (1H, q), 3.35-3.29 (2H, q), 1.25-1.15

(6H, m. ve) 417?419 (M1) is Exanple 27

{4, 5-Di clil oro-2-[2-chl or o- 4- (et hyl sul f onyl ) phenoxy] phenoxy}acetic acid
OyOH (& O ci (ifi) (28)}244-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy} propanoic

acid
The title compound was prepared by the method of example 16 using the product from
step (ii). Yield 0.206g

15 1H NMR: DMSO-d6: 6 8.09-8.08 (1H, m), 7.78-7.75 (1H, m}, 7.39-7.32 (2H, m), 7.09-
7.07 (14, d), 7.00-6.98 (1H, d), 4.837-4.80 (1H, q), 3.24 (3H, 5), 1.25-1.15 (34, d).
MS: ESI(-ve) 403/405 (M-1)

Example 26
20 (25)-2-{4-Chloro-2-[2-chloro-4-(ethylsulfony!)phenoxy]phenoxy}propaneic acid
H

(i) 4-Chloro-2-[2-chloro-4-(ethylsulfonyl)phenoxy]-1-methoxybenzene
The subtitle compound was prepared by the method of example 1 step (ii) using the
product from example 8 step (i) and 5-chloro-2-methoxy phenol. Yield 3.30g
25 MS: ESI(+ve) 378(M+NHy)

(ii) 4-Chloro-2-{2-chloro-4-(ethylsulfonyl)phenoxy]phenol
The subtitle compound was prepared by the method of example 1 step (iil) using the
product from step (i). Yield 3.10g
30 MS: ESI(-ve) 345(M-1)

(iti) Methyl (25)-2- {4-chloro-2-[2-chloro-4-(ethylsuifonyl)phenoxylphenoxy}
propanoate



ct 0 A mxture of sodium hydride (60%w. disp. in oil, 0.223g) and

4,5-di chlorocatechol (1g) in DMF(1OM) was stirred at RT for 15m n.
tert-Butyl-bromacetate (0.9m) was added, 20 stirred at RT for 2h then

pot assi um car bonate (0.77g) and the product fromexanple 7 step (ii) (0.79)
added and t heated at 90C for 14h. The m xture ned

bet ween 2M 2@ %&H#sgr oxi de sol ution and di et hyl et her, thﬁ&@g‘éhs‘; gyer was
acidified with 2M hydrochl oric acid and gxtract ed with et hyl acetate. The

et hyl acetate | ayer was dried, evaporat ecAi under reduced pressure and the
residue purified by RPHPLC. Yield 25 0. 3499 1H NIVR DIVBOd6 S 8.06-7.71
(2H, m, 7.54 (1H s), 7.27-7.13 (2H, (2 S), 4 (3H, s). Ms
ESI (- ve) 423¥hesgb @q{ﬂ@npoggd Eﬁsapgﬁngecy@y the method of example 16 step (1) using the

{ 2-[ 2- Chl or oprédvcebinystepu(iif amyR-nypdtded taciate. Fidhd 2180¢ uor ophenoxy}acetic acid WO
2005/ 018529 /Eﬁ %?44 OCOHO FSO ~ 11 FO (i)

4,5-Difl uoroﬁégr 2 %yﬁ@i odi um t hi onet hoxi de (0.4g) was added to a
solution of 1,2-difluoro-4,5- dinethoxybenzene (1.0g) in DVF (10m) at RT,
then heated at (i:t)QES)tSDl{4-¢hlord\2f[mchhﬁi-4~'§etﬁylﬁgfoﬁ§1)lﬂﬁdmyﬂpﬁehb@}ptobQﬂdmd/vas

dded, th tﬁﬂ%

gar'?i ti ongd et vveen el ?a@%&iﬁﬁwﬁg;%gﬁfﬁgﬁf;ﬁg%s% ani cs dr| ed
d I mU@'& AL

?2 5- SY? Pa(r)?mﬂemmmqﬂmethmmhe moﬂzLﬁM1dﬂbﬂ by 2B kyeingwhionid acsngr epar ed

by the netho e ield
0y759 I H NI\/ngQ mhﬁl&?%&eq?@e& ma&ga’;e%ﬁ&?%ﬂ%) I&&%E%J&&S) Vi ag

(9H, s). (|?IF§S“{‘°‘4"D§HE§IFFIG noxy)acetic acid is A mixture of
the product THNMBtRMSQ-d9: §TIFBGY (Fhdn), 7 8BH6ON(EH) m),i4cB6-4.84 345 g), 3i33-3.29
DVF(20M ) ﬁytleg Bis5 fplq@)f or 6h, cooled and partitioned between

et hyl acet at SI (-ve) 417/419 (M-1)

15 Example 27
{4, 5—D1chlor0—2—[2-chloro-4-(methylsuIfonyl)phenoxy]phenoxy}acetlc acid

ﬁm‘;

A mixture of sodium hydride (60% wt. disp. in oil, 0.223g) and 4,5-dichlorocatechol (1g)
in DMF(10ml) was stirred at RT for 15min. tert-Butyl-bromoacetate (0.9ml) was added,
20 stirred at RT for 2h then potassium carbonate (0.77g) and the product from example 7 step
(ii) (0.7g) added and the mixture heated at 90°C for 14h. The mixture was partitioned
between 2M sodinum hydroxide solution and diethylether, the aqueous layer was acidified
with 2M hydrochloric acid and extracted with ethylacetate. The ethylacetate layer was
dried, evaporated under reduced pressure and the residue purified by RPHPLC. Yield
25 0.340g.
1H NMR: DMSO-d6: 8 8.06-7.71 (2H, m), 7.54 (1H, s), 7.27-7.13 (2H, m), 4.32.(2H, s),
3.24 (3H, s).
MS: ES{-ve) 423/425 (M-1)

30 Example 28
{2-]2-Chloro-4-(methylsulfonyl)phenoxy]-4,5-diflnorophenoxy}acetic acid



hydrochl oric acid. The organics were dried and evaporated under reduced
pressure, yield 0.7g. 20 (iv)

{2-[ 2- Chl or o-4- (et hyl sul f onyl ) phenoxy] - 4, 5-di fl uor ophenoxy}acetic acid A
m xture of sodium hydride (60%w. disp. in oil, 0.275g) and the product
fromstep (i iwo200é8899) in DMF(10m ) was stirred at RT fomrctag004/088581
product fromexanple 7 step (ii) (0.715g) was added and the m xture heated
at 85C for 15h. The mixture was partitiopgd between 2M sodi um hydroxi de
sol ution and diethyl ether, the aqueous |ayer was acidified 25 with 2M
hydrochl oric acid and extracted wth ethyl acetate. The ethyl acetate | ayer
was dried, evaporated under reducgd g4 essure and the residue purified by
RPHPLC. Yield 0.076g. 1H NVMR DMSOjd6: S 8.07 (IH, s), 7.76-7.73 (1H, m,
7.59-7.54 (1H, in), 7.43-7.38 (IH ™" -6.96 (1H, nm), 4.69(211, s),
3.24 (3H, s). 30 Ms: ESI(-ve) 391 (M
2-{4-Chl oro-2-[2-chl or o- 4- (et hyl sul
aci d WD 2005/ 018529 PCT/ GB2004/ 003551 GO Sqgo Cl 0 (i)

2- (Benzyl oxy) - 4- chl or ophenol Sul furyl tchlori deg]‘o. 965ml) was added to a
stirred solution of 2-(benzyl oxy)phenol (2.0g) in dry toluene (20nl) at OC
The ni xt ure wasOndrnBHlucr-RmethixyRienpl ed overnight then 5 cooled to OC and
quenched wi t Sodiwvie thiehethoXidd (Or4y) exa nddet itngsolition oftl [Pydiflaedoad, . The organics

were dried, GyRRRL gl iﬁ‘iﬂﬂﬁﬁﬂﬁ:ﬁ 'iten3Bled B 00BE F4E, T{(\\jﬂ{c}ed by
et o0 e e e R L e

2- [ 2- ( Benzy| was/doolbdcimribticanpth betwxcy] etByloertaty/P Mriydahiodc acdpthPorgericedhisicdd um

hydr oxi de ( Og33@ed Yade 86l brRssAreStield €651 Xt ure of the product from step
(1) (1.50) a%dﬁ??,af, 1-trr?%:lﬁl or%- 2- meé E’yllg(gk panol (3.0g) in acetone (40m ) at

0C. After stirring at RT for Ih the m xture was cooled to OC and a further
portion of sodiGixtertiBdybiisadifiptroZBRgthongdenbxy)abetate repeating for a third
time, theym xhdieuBtiMeSondddubd Yds BlepiRld by e HRARYHH R 44PEPREgMd N 2M
hydr ochl o?i C acc‘licg and% ra.c{dzglteégvith gt hyl acet ateg. ?he ’ 8

product from step (1), yield 0.75g.

1H NMR: CDCls: § 6.76-6.70 (2H, m), 4.51 (2H, s), 3.84 (3H, s), 1.48 (9H, s).

(iii) (4,5-Difluoro-2-hydroxyphenoxy)acetic acid
15 A mixture of the product from step (ii) (0.75g) and lithium chloride (0.345g) in
DMF(20ml) was heated at 150°C for 6h, cooled and partitioned between ethylacetate/2M
hydrochloric acid. The organics were dried and evaporated under reduced pressure, yield
0.7g.

20 (iv) {2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4,5-difluorophenoxy}acetic acid
A mixture of sodinm hydride (60% wt. disp. in oil, 0.275g) and the product from step (iii)
(0.7g) in DMF(10ml) was stirred at RT for 15min. The product from example 7 step (ii)
(0.715g) was added and the mixture heated at 85°C for 15h. The mixture was partitioned
between 2M sodium hydroxide solution and diethylether, the aqueous layer was acidified

25 with 2M hydrochloric acid and extracted with ethylacetate. The ethylacetate layer was
dried, evaporated under reduced pressure and the residue purified by RPHPLC. Yield
0.076g.
1H NMR: DMSO-d6: 3 8.07 (1H, s), 7.76-7.73 (1H, m), 7.59-7.54 (1H, m), 7.43-7.38 (1H,
m), 6.98-6.96 (1H, m)}, 4.69(2H, s), 3.24 (3H, s).

30 MS: ESI{(-ve) 391 (M-1)

Example 29
2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxyphenoxy}-2-methylpropanocic
acid



organics were dried, evaporated under reduced pressure and the residue
purified by chromatography on silica eluting with diethyl ether:isohexane
(1:1). Yield 1.4g (iii) 2-(4-Chloro-2-hydroxyphenoxy)-2-nmethyl propanoic acid
20 A mixture of the product fromstep (ii) (1.4 g) and 10% Pd/C (0.14g) in
et hyl acet at agh304klokss2dvas hydrogenated at 2Bar for 3h thenpdi/haiosebssdir ough
celite. The filtrate was evaporated under reduced pressure, yield 0.6g. Ms:
ESI (-ve) 229 (M1) 25 (iv) 4

2-{4-Chl oro- 2-[ 2-chl or 0- 4- (et hyl sul f onyl § phenoxy] phenoxy} - 2-

met hyl propanoi ¢ acid The title conpound was prepared by the nethod of
exanple 28 step (iv) using the praduads fromstep (iii). Yield 0.039g 1H
NVR:. DMSO-d6: 6 8.08-8.07 (1H, s), [1.78-7.75 (1H, m, 7.39-7.39 (1H, m,
7.28- 30 7.25(IH, m, 7.06-6.98 ( , 3.44 (3H, s), 1.22 (611, s). Ms:
ESI (-ve) 417 (M1) Exanple 30 o
(4-Chloro-2-{[2-chloro-4-(ethylsolf phenyyl ] am no} phenoxy) acetic acid WO
2005/ 018529 PCT/ GB2004/ 003551 46 Cl , 0 A m xture of the product
fromexanple 8 step (i) (0.21g), 6-chioro-2H1 2 benzoxazi n- 3(4H)-one
(0.15g) and potassium carbonate (0.2339) in DVF was heated in a m crowave
(CEM 50W at 1Do&-(Benzybmyhd-chlesophesalur e was heated at 140C for a further

5min, s cool alfneyldhipedé ((LIG3REPwWRCIdMEER Hitifred a&@ﬁ@i@%ﬁm&m@m&mm

Th o d
educed pr od B BueAE oA foec 30 Rkl Yahfifialy &4 Sid VaRRHAD H”&.vg
DVBO- d6: 5 geogiedta f7C and quenchgd M@ﬂce-wyterbefm e{(qaqhngiwthrtmme §)he 7.17 (1H,
d) 7.10 ( lddgarfis, weke ﬂﬂed ¢vapothted whdbrlreditel] pedsureanddhd Akldu€ipurifiedbd (3H, t) to

M5 APCI (-vV Ty
(4 Chl or o- 2- l@;;\ﬁﬂ( )233 ;rlriat y §S’fl?10ny lscg’ex e](}'in?'n ?lgﬁesr%oxy) acetic acid
e -ve

10 (ii) 2-[2-(Benzyloxy)-4-chlorophenoxy]-2-methylpropanoic acid
Powdered sodium hydroxide (0.253g) was added to a stirred mixture of the product from
step (i) (1.5g) and 1,1,1-trichloro-2-methylpropancl (3.0g) in acetone (40ml) at 0°C. After
stirring at RT for 1h the mixture was cooled to 0°C and a firther portion of sodium
hydroxide (0.253g) added. Afier repeating for a third time, the mixture was stirred at RT

15 overnight, then quenched with 2M hydrochloric acid and extracted with ethylacetate, The
organics were dried, evaporated under reduced pressure and the residue purified by
chromatography on silica eluting with diethylether:isohexane (1:1). Yield 1.4g

(iii) 2-(4-Chloro-2-hydroxyphenoxy)-2-methylpropanoic acid
20 A mixture of the product from step (ii) (1.4 g) and 10% Pd/C (0.14g) in ethylacetate (30ml)
was hydrogenated at 2Bar for 3h then filtered through celite. The filtrate was evaporated
under reduced pressure, yield 0.6g.
MS: ESI(-ve) 229 (M-1)

25 (iv) 2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy}-2-
methylpropanoic acid
The title compound was prepared by the method of example 28 step (iv) using the product
from step (iii). Yield 0.03%9g
1H NMR: DMSO-dé: & 8.08-8.07 (1H, s), 7.78-7.75 (1H, m), 7.39-7.39 (1H, m), 7.28-

3 7.25(1H, m), 7.06-6.98 (2H, m), 3.24 (3H, s), 1.22 (6H, s).
MS: ESI(-ve) 417 (M-1)

Example 30
(4-Chloro-2-{[2-chlora-4-(ethylsulfonyl)pheny!]amino} phenoxy)acetic acid



Il / SAO C 0 is The title conpound was prepared by the nmethod of exanple 30
using the product fromexanple 7 step (ii). Yield 1.54g 1H NVR DMSO- d6: 8
13.14 (111, s), 7.94 (1H, a), 7.87 (1H, s), 7.61 (1H, d), 7.35(1H s), 7.22
(1H, d), 7.09 (1H, d), 6.99 (1H d), 4.77 (2H, s), 3.18 (311, s) M

APC (+ve) 39%6Mboslo1ss3® Exanpl e 32 _ _ PCT/GB2004/003551

[ 2-{[ 2- Chl or 0- 4- (et hyl sul fonyl ) phenyl]thio}-4-(trifluoronethyl)phenoxy]acet
icacid O OH\ 51 \ pO "I\ FFFO /(i)

2- (Benzyl oxy)-5-(trifluoromet hyl)benzenethi ol WO 2005/ 018529

PCT/ GB2004/ 003551 47 A solution of butyllithium(1l.6Min hexanes, 18.5ml)
was added dropwi se to a stirred sl yyion of

2- (benzyl oxy)-5-trifluoronethylthio enoI (7.0Qg) in dry diethylether (40ml)
at -78C. After 40mn el enental sul (0..68g) was added, the m xture was
stirred at -78 C for |h, quenched vvlth',;]ZM NaCH sol ution and extracted wth
di et hyl ether. The aqueous 5 | ayer ci g ed, extracted with ethyl
acetate, the ethyl acetate |ayer dri ano %orat ed under reduced
pressure. The residue was purified b ,chromat(gg aphy on silica eluting with
di et hyl et her:i sohexane 1:6, yield 4.40g. Ms: ESI(-ve) 283 (M1) 10 (ii) 4-
{[ 2- (Benzy| dxmixtge of fhcfradye hmmh&mppm (. Zi)g), BeldtroXtbpAcreptoxagnhy |

?ul ;one Tht@ (0310, @smguﬂghmear% ﬁmmm@aédﬁfarﬁfeﬁml |v673 1tstep
ii) using t.ep om_exanple 7 step
(ii), yiel d(gﬁ% 6‘?’? Tgeg}“’g‘geé"aéﬁ %ﬁfﬂ‘i%é ”9'5“’ 3. 00
(3H, s). 5 ucpoled ;nd partitioned between ethylacetate/2M hydrochlonc acid. The organics were
2-{[2-Cnhl or @e é@myﬁea%&mﬁﬁe ARANMA EvdpoRtedAmaby dedildd@ pREREE YThRBEMRI  The

subtitle corTwpou gﬁéﬁ?‘ed?@% tghe met hod of exanple 1 step (iii) using
8

the pr oduct”" ¥ g{
82 (1H, s), 7. 78( H, s), 7.57 (1H, d), 7.33(1H, s), 7.17 (1H, d),

1H NMR DMSO
7.10 (1H, d), 7.07 (1H, d), 4.51 (2H, s), 3.24 (2H, q), 1.10 (3H, 1)
10 MS: APCI(-ve) 402 (M-1)

Example 31
(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl] amino}phenoxy)acetic acid

ﬁjé

15 The title compound was prepared by the method of example 30 using the product
from example 7 step (ii). Yield 1.54g
1H NMR: DMSO-d6: 6 13.14 (1H, 8), 7.94 (1H, 8), 7.87 (1K, s), 7.61 (1H, d), 7.35(1H, s),
7.22 (1H, d), 7.09 (1H, d), 6.99 (1H, d), 4.77 (2H, s), 3.18 (3H, 5)
MS: APCI(+ve) 391(M+1)

o

4

~

o=w

20
Example 32
[2-{[2—Chloro-4-(methylsulfonyl)phenyl]tlno} -4-(trifluoromethyl)phenoxyjacetic acid

b,

(i) 2-(Benzyloxy)-5-(triflucromethyl)benzenethiol



M5: ESI(-ve) 381/383 (M1) 20 (iv)

[ 2-{[ 2- Chl or 0- 4- (et hyl sul fonyl ) phenyl ]t bi o}-4-(trifluoronethyl)phenoxy] acet
ic acid The title conpound was prepared by the nethod of exanple 1 steps
(iv-v) using the product fromstep (iii), yield 0.054g. 25 1H NVR DMSO d6:

S 7.998-7.9 7.90-7.88 (2H, n), 7.67-7.65 (111, fpchi@Bonsds26 (1H
d), 7.03-7.8":[1("’]1’&35’"3%5?94. 77 (2H, s), 3.23(3H, s). N5 ESI(-Ve) 438 (M 1)

Exanpl e 33 30 7

(2S)-2-[2-{[2-Chl oro-4-(met hyl sul fonyl ) phenyl ]Jthi o}-4-(trifluoronethyl)pheno
xy] propanoic acid, sodiumsalt COHO \ S| \ SAO F O F F The title
compound was prepared by the nethod of exanple 16 using the product from
exanmpl e 32 <t spjution pf butipiitiioms(l M ap dexas. A8 o0 Foe 3ddad dwpwis tRNRSIIINSO- d6:
S 7.97 (1H, s6lstionf oB2(vendPlokPF-trifluorofmeltyithiopherlol (4.0¢))in dfy didthylet@r (40khI) atd) ,
7.10-7.07 (1lKhord)a <4 9 (3 1. 20- . V.
710707 (DB ok e 02 e s el b ke

[ 2- {[ 2- Chl orfer W, @uenphed withoRV| NPl solutiomped exfracted; with) dicthylethey| Thenaavesus] acet i
c acid, ssodiyemvwadl hei@¥ied Oekitdoted withSethylFadetale, Qhk ethyl Thetdd tdyer cigpoandd was
prepared by 0GB! DO ManEAR!shre3Phd Rk HASpRELIUS il SR erhfhy StPiRLE 8

ste ).
P (1) eluting with diethylether:isohexane 1:6, yield 4.40g.

MS: ESI(-ve) 283 (M-1)
10
(ii) 4- {[2-(Benzyloxy)-5-(triflucromethyl)phenyl]thio} -3-chlorophenyl methyl sulfone
The subtitle compound was prepared by the method of example 1 step (ii) using the
product from step (i) and the product from example 7 step (ii), yield 0.43¢.
1H NMR: CDCls: § 7.89-6.81(11H, m), 5.13(2H, s), 3.00 (3H, s).
15
(iii) 2~ {{2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-(trifluoromethyl)phenol
The subtitle compound was prepared by the method of example 1 step (iii) using the
product from step (ii), yield 0.22g.
MS: ESI(-ve) 381/383 (M-1)
20
(iv) [2-{[2-Chloro-4-(methylsulfonyl)phenyl}thio}-4-(trifluoromethyl)phenoxylacetic
acid
The title compound was prepared by the method of example 1 steps (iv-v) using the
product from step (1ii), yield 0.054g.
25 1HNMR: DMSO-d6: § 7.998-7.99 (1H, s), 7.90-7.88 (2H, m), 7.67-7.65 (1H, d), 7.28-
7.26 (1H, d), 7.03-7.01(1H, d), 4.77 (2H, ), 3.23(3H, s).
MS: ESI(-ve) 438 (M-1)

Example 33
30 (28)-2-[2-{[2-Chloro-4-(methylsulfonyl)phenyl] thio}-4-(trifluoromethyl)phenoxy]
propanoic acid, sodium salt
Oy OH
Lo

F F

The title compound was prepared by the method of example 16 using the product from
example 32 step (iii).



1H NVR DVMSO-d6: S 7.90-7.81(3H, m, 7.59-7.56 (1H, d), 7.30-7.27 (1H, d),
7.10-7.08 (iH d), 4.27 (2H, s), 3.39-3.29 (2H, q), 1.10-1.07 (3H, t). M=
ESI (-ve) 453 (M1) is Exanple 35

(2S)-2-[2-{[2-Chl oro-4-(ethyl sul fonyl)phenyl]thio}-4-(trifluoronethyl)phenox
yl pr opanoiﬁo%dsﬁmﬁpdi umsalt OOH OS O fl O F F Thgct/ighfeGREs0UNd
was prepared by the nmethod of exanple 16 and exanple 32. 20 1H NVR DWMSO d6:
S7.90-7.78 (3H m, 7.60-7.57 (1H, m, ZS 37-7.35 (1H, d), 7.06-7.04 (1H,
d, 4.37-4.35 (1H, q), 3.34-3.29 (2H, q), 1.14-1.05 (6H, d+t). MS: ESI(-ve)
467 (M1) Exanple 36 25

[ 2- ({4-[ (D net hyl am no) sul fonyl ] phenyl }thi 0)-4-(trifluoraonethyl)phenoxy]acet
o hoid, | sdd MRS BMSOme0 08T ¢iBasd HEHBeLRb o) 066558 (HomIGH T 2S0RE £ 7
(i) 4-Fl uor @, 10-TioTreH\d) besuene 61H, ()28 @8, B, nroylIsaBHne. hydr ochl ori de

(1.279) was 3 ution of 4-fluoro- benzenesul phonyl chloride
(3.0g9) and Wﬁ%g@é@gm ylam ne (5.37ml) in 5 dichl oronethane (30nl), the

m xture was stirred at RT for | h, diluted with water, extracted wth
di chl or orget IExagpléld4 ed and evaporated under reduced, yield 3.0g. (ii)

¢ cid, sodti CHPHSEARABIERVI LT A unl BT EREb AR AL Foot

exanpl e 32 dedigpsale product from_step (i).

\‘\: cl
7O
FoLF ow

The title compound was prepared by the method of example 32 using the product from
10 example 8 step (i).
1H NMR: DMSO-d6: & 7.90-7.81 (3H, m), 7.59-7.56 (1H, d), 7.30-7.27 (1H, d), 7.10-7.08
(1H, d), 427 (24, 5), 3.39-3.29 (2H, q), 1.10-1.07 (3H, 1).
MS: ESI(-ve) 453 (M-1)

15 Example 35
(25)-2-[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio}-4-(trifluoromethyl)phenoxy}

propanoic acid, sodium salt
O OH
Lo
20
i
0
FPLF

The title compound was prepared by the method of example 16 and example 32.

20 1H NMR: DMSO-d6: 8 7.90-7.78 (3H, m}, 7.60-7.57 (1H, m), 7.37-7.35 (1H, d), 7.06-7.04
(1H, d), 4.37-4.35 (1H, q), 3.34-3.29 (2H, q), 1.14-1.05 (6H, d-+t).
MS: ESI(-ve) 467 (M-1)

Example 36
25 [2-({4-[(Dimethylamino)sulfonyl]phenyl}thio)-4-(trifluoromethyl)phenoxy]acetic acid,
sodium salt



|H NVR. DMBO-d6: S 7.73-7.71 (1H, m), 7.62-7.60 (3H, m), 7.51-7.49 (2H, d),
7.04-7.02 (1H, d), 4.25 (2H, s), 2.58 (611, s). Ms: ESI(-ve) 434 (M1) 15
Exanpl e 37

[ 2-[ 2- Chl or 0- 4- (et hyl sul fonyl ) phenoxy] -4-(trifl uoromethyl)phenoxy]acetic
acid O/ OH , o FFOF (I) Benzyl POCT/CR2004/003551
2-fluoro-5- (‘t‘lpizp(fsﬁ]ggrs?net hyl ) phenyl ether 20 A m xture of cre
5-(trifluoronethyl)-2-fluorophenol (2. Ogé benzyl brom de (1.45nl) and

pot assi um carbonate (1.65g) in dry DVF ( 5?)rrfL) was stirred at RT overnight.
The m xture was quenched with water and the solid filtered and dried, yield
2.20g. 1H NVR CDC13: S 7.47-7.1448kKy M, 5.16 (2H, s). 25 (ii)

2- (Benzyl oxy) - 1- net hoxy-4- (trifl uorpnet hyl )benzene A solution of sodium

met hoxi de i n net hanol (25%w, 20ml) ~and the product fromstep (i) (1.209)
was heated at 100C for 3h. The m xture was.guenched with water (100m ) and
the solid was filtered and dri ed, @ d@ig. 1H NVR:. CDC13: 8 7.46-6.91
(8H, m, 515 (2H, s), 3.19 (3H, s)~HD 2 95108,529 PCT/ GB2004/ 003551 50
(tii) 2-Methoxy-5-(trifluoronethyl)phenol Thebé]hbti tl e conpound was prepared
by the method of exanple 29 step (iTif)Tusing the product fromstep (ii),

ield 0.70g. 5 ; . j .
)[“2?[ 2- Chl 090-4-( ne l@oﬁ%ﬁ%&éﬁ%&%ﬁ{oﬁﬁdﬁ f I ugr onet hyl ) phenoxy] aceti c
acid The ti?@&%@ﬁhﬂfﬁ@é" har SvanaddedLogsolEen of 4-8909pl e 1 st eps

(11-v) usi ngoenbehesysteayibdhldriden(d.ot)amd (N, N-diisopropéthNiRine [(8/BImi)6in 8 8. 08 (111,

D s (54 olonelhr o, bl o, ik vl v Skt <)

+

2
with dichloromethane, dried and evaporated under reduced, vield 3.0g.

o]

(ii) [2-({4-[(Dimethylamino)sulfonyl]phenyl} thio)-4-(trifluoromethyi)phenoxylacetic

acid, sodium salt :

10 The title compound was prepared by the method of example 32 using the product from
step (1).
1H NMR: DMSO-d6: § 7.73-7.71 (1H, m), 7.62-7.60 (3H, m), 7.51-7.49 (2H, d}, 7.04-7.02
(1H, d), 4.25 (2H, s), 2.58 (6H, s).
MS: ESI(-ve) 434 (M-1)

15
Example 37
[2-[Z-Chlor0-4-(methylsulfonyl)pcl’lengﬁy]-4—(triﬁuoromethyl)phenoxy]acetic acid

T
U

i~
o

(i) Benzyl 2-fluoro-5-(trifluoromethyl)pheny! ether
20 A mixture of 5-(trifluoromethyl)-2-fluorophenol (2.0g), benzyl bromide {1.45ml) and
potassium carbonate (1.65g) in dry DMF (20ml) was stirred at RT overnight. The mixture
was quenched with water and the solid filtered and dried, yield 2.20g.
1H NMR: CDCl;: § 7.47-7.14 (8H, m), 5.16 (2H, s).

25 (ii) 2-(Benzyloxy)-1-methoxy-4-(trifluoromethyl)benzene
A solution of sodium methoxide in methanol (25%wt, 20ml) and the product from step (i)
(1.20g) was heated at 100°C for 3h. The mixture was quenched with water (100ml) and the
solid was filtered and dried, yield 1.28g.
1H NMR: CDCl;: 8 7.46-6.91 (8H, m), 5.15 (2H, s), 3.19 (3H, s5).



15 [2-[2- Chl oro-4- (et hyl sul fonyl ) phenoxy]-4-(trifluoromethyl)phenoxy]acetic
acid OOH OO11 FF OF The title conpound was prepared by the nethod of
exanpl e 37 using the product from exanple 8 step (i). 1H NVR DMSO d6: 8
7.99 (1H, s), 7.68-7.54 (3H m, 7.20-7.18 (1H, d), 7.11-7.09 (1H, 20 d),

4.20 (2H, S)wodedanss290 (2H, q), 1.12-1.08 (3H, t). M5 Eptfoselsdesssi(M 1)
Exanpl e 39

2-[2-[ 2- Chl oro- 4- (net hyl sul f onyl )phenoxy]504-(t ri fluoromethyl)phenoxy] but anoi
c s acid, sodiumsalt O OHO / I / SQO""F F F O The title conpound was
prepared by the nethod of exanple 37 using ethyl-2-butyrate. WD 2005/018529
PCT/ GB2004/ 003551 51 1H NVR. DMBO-d6: 8 8.05-8.04 (1H, s), 7.71-7.68 (1H,
m, 7.57-7.56 (211, nm), 7.17-7.15 (11L d), 7.05-7.03 (1H, d), 4.14-4.11
(1H, t), 3.20 ((@)-2-Methoxy-5%8iflhotomdtphegol 0. 52-0.49 (3H, t). Ms: ESI(-ve)

451 (M1 viey
(50 (4] (D ek g U fibound wap propmed o th o of xgmple 29 sep (i asing e o ¢
acid, sodi Wé%ﬁomtw(p),m 8708 0 FF F

s MS: ESI(-ve) 191 (M-1)

(iv) [2-[2-Chloro-4-(methylsulfonyl)phenoxy}-4-(trifiuoromethyl)phenoxylacetic acid
The title compound was prepared by the method of example 1 steps (ii-v) using the
product from step (iii).
10  1HNMR: DMSO-d6: § 8.08 (1H, m), 7.77-7.65 (3H, m), 7.33-7.30 (1H, d), 6.95-6.92 (1H,
d), 4.79 (2H, s), 3.25 (3H, s).
MS: ESI(-ve) 423 (M-1)

Example 38
15 [2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]acetic acid
Oy OH

The title compound was prepared by the method of example 37 using the product from

example 8 step (i).

1H NMR: DMSO-dé6: & 7.99 (1H, s), 7.68-7.54 (3H, m), 7.20-7.18 (1H, d), 7.11-7.09 (1H,
0 d),4.20 (2H, s), 3.35-3.30 (2H, q), 1.12-1.08 (3H, t).

MS: ESI(-ve) 437 (M-1)

Example 39
2-[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]butanoic

25 acid, sodium salt
|
20

™~
0
F
e

The title compound was prepared by the method of example 37 using ethyl-2-butyrate.



10 (i)

4-[ 2- Hydroxy-5-(trifl uoromnet hyl)phenoxy]-N, N-di net hyl benzenesul f onam de The
subtitle conpound was prepared by the nethod of exanple 1 steps (ii-iii)
using the products fromexanple 37 step (iii) and exanple 36 step (i),

yi el d 0.95g. ve) 360 (M1). 15 (ii)

[2-{4-[ (D nme Wﬁ??"gﬁﬂ?o%sul fonyl ] phenoxy}-4-(trifluoronet hy]i?(;r'r g%]ﬂgyg/msaséeti C
acid, sodiumsalt The title conpound was Prepared by the nethod of exanple 1
steps (iv-v) using the product from steB (i) I1HNVR DMSO-d6: S 7.68-7.66
(211, m, 7.56-7. 54(1H d) 7.50- 749 (1H, m, 7.20-7.07 20 (3H m, 4.21
(2H, s), 2.58 (6H, s). MS: ESI(-ve) 418 (M1) 0 Exanple 41 28) _%

{4-[ (D net hyﬂ&%)@dﬁ@cﬂﬁyﬁ]gdﬁeﬁmﬁ&ﬁ}ﬂshjﬂﬂﬂ | (35 ot K 7.5 b by T-37-dd&noi ¢
25 acid, sodiHM)sA0s- 7@3(@1 8, 4N4-4 FHE) .20 (BEE s, 11 5bEl. 520070 ) 0. B 49T epar ed
by the rreth exanple 16 using the product from exanple 40 step (i). WO
2005/ 018529 ‘GB2004/ 003551 52 1H NVR. DMBO-d6: 8 7.68-7.64 (2H, m,
7.55-7.51 (24S: B§-vg) 464-M-2D (2H, m), 7.07- 7.05 (1H, d), 4.35-4.30 (1H, n),
2.57 (6H,ss), 1.12-1.09 (3H, d). Ms. ESI(-ve) 432 (M 1) 5 Exanple 42

{2-[2-Chl or Op yI sul fonyl ) phenoxy] - 4-f | uor ophenoxy}acetic acid OOH S' 0
FO(i) tert=- 4-f 1 uoro- 2- met hoxyphenoxy) acetate The subtitle conpound
was prepar ed2 ﬂﬁ‘[ﬁ@mlm‘ﬂ#‘“@%aﬂﬂ@“.{y}s‘{ MPW%YWWXY]GW’GM@.O
2- met hoxyphesadiom ydlel d 1. Og.
OTOH
o
\Q /,0
TN
FLF o1
F
10 @ 4—[2-Hydroxy~5 (trifluoromethyl)phenoxy]-N. N-dhnethylbenzenesulfonanﬁde

products from example 37 step (iii) and example 36 step (i), yield 0.95g.
MS: ESI (-ve) 360 (M-1).

15 (ti) [2-{4-[(Dimethylamino)sulfonyl]phenoxy}-4-(trifluoromethyl)phenoxy]acetic
acid, sodium salt
The title compound was prepared by the method of example 1 steps (iv-v) using the
product from step (i)
1H NMR: DMSO-d6: & 7.68-7.66 (2H, m), 7.56-7.54 (1H, d), 7.50-7.49 (1H, m), 7.20-7.07
20 (3H,m), 4.21 (2H, 5), 2.58 (6H, s).
MS: ESI(-ve) 418 (M-1)

Example 41
(25)-2-[2- {4-[(Dimethylamino)sulfonyl]phenoxy}-4-(trifluoromethyl)phenoxy]propanoic

25 acid, sodium salt
Oj[OH
T

The title compound was prepared by the method of example 16 using the product from
example 40 step (i).

>
.~

V4]

0
T/

=}

F I
F



M5: ESI(-ve) 201 (Mt-butyl) (ii) (4-Fluoro-2-hydroxyphenoxy)acetic acid The
subtitle conpound was prepared by the nethod of exanple 28 step (iii) using
the is product fromstep (i), yield 0.72g. Ms: ESI(-ve) 185 (M1) (iii)
{2-[2-Chl oro-4-(net hyl sul fonyl ) phenoxy] - 4-fl uor ophenoxy} acetic acid The
title conpouRg MREmigpepared by the nethod of exanple 1 stpEr/Gehjosdsiig the
product 20 fromstep (ii) and the product fromexanple 7 step (ii). 1H NWVR
DMSO-d6: S 8.08 (1H, s), 7.78-7.75 (1H 7.25-7.22 (1H m, 7.16-7.15
(2H, m, 6.96-6.93 (1H, d), 4.69 (2H, , '3.24 (3H, s). Ms: ESI(-ve) 373
(M1) 25 Exarrple 43

{2-]2-Chl oro- (eth | sul fon phenoxy] - 4-f 1 uor ophenoxytacetic acid 0\/OH 01
tro | The HHYMR tilﬁda&éé p@"e@gvé’al- ?\%( ﬂ?oagé A}Z usi ng

t he product Tosque&)anﬁBaﬂ)(SHem),(z 37 (6Hs)2002-1 Q8GSR 2d)PCT/ GBZOO4/ 003551 53 1H
NVR: DNBOd%/IS%ﬁ 88@ 3191 , 1.72-7.69 (1H, d), 7.21-7.02 (4H, m,
4.43 (2H, & % (2ZH, q) 1.12-1.07 (3H, t). Ms: ESI(-ve) 387 (M1)
5 Exanpl e 44

2- { 2- [ 2- Ghl @xampl€ 42t hyl sul f onyl ) phenoxy] - 4- f | uor ophenoxy} - 2- met hyl pr opanoi ¢

acid 0 OH |
2-(4-fl uoroo{% [ﬁC %)?%p e%%&ﬁ?ﬁ%%hngﬂ% ﬂélr%aqhengg{}gcsesnlcum carbonate (0.979)
was added to a soI ution of 2-net hoxi4 fl uorophenol (1.Qg) 10 and
tert-butyl-2-bronoi sobutyrate (1.31ntg in agetonitrile (20m ) and heated
under reflux for 26h. The m xture B8 do ] uted with water and extracted with
ethyl acetate, the organics were dr avagorat ed under reduced
pressure. The residue was purified by 8%

™~

(i) tert-Butyl (4-ﬂuoro-2-methoxyphenoxy)acetate
The subtitle compound was prepared by the method of example 1 step (iv) using 4-fluoro-
10 2-methoxyphenol, yield 1.0g.
MS: ESI{-ve) 201 (M-t-butyl)

(i) (4-Fluoro-2-hydroxyphenoxy)acetic acid
The subtitle compound was prepared by the method of example 28 step (iii} using the
15 product from step (i), yield 0.72g.
MS: ESI{-ve) 185 (M-1)

(iii) {2-[2-Chloro-4-(methylsulfonyl)phenoxy}-4-fluorophenoxy}acetic acid
The title compound was prepared by the method of example 1 step (ii) using the product
20 from step (ii) and the product from example 7 step (ii).
1H NMR: DMSOQ-dé: & 8.08 (1H, s), 7.78-7.75 (1H, d), 7.25-7.22 (1H, m), 7.16-7.15 (2H,
m), 6.96-6.93 (1H, d), 4.69 (2H, s), 3.24 (3H, s).
MS: ESI(-ve) 373 (M-1)

25  Example 43
{2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-fluorophenoxy}acetic acid
A

The title compound was prepared by the method of example 42 using the product from
example 8 step (i).



chromat ography on silica eluting wth using isohexane: diethylether 3:1,
yield 0.83g. 1H NVR CDC13: S 6.94-6.89 (111, m, 6.64-6.59 (1H, m,
6.55-6.49 (1H, m, 3.79 (311, s), is 1.52-1.41 (15H, 2 x s). (i)

2- (4- Fl uor o- 2- hydr oxyphenoxy)-2- met hyl propanoi ¢ acid The subtitle conpound
was prepar e%{ggoﬂg et hod of exanple 28 step (iii) usingedhepopedssgt from
step (i), yie 7g 20 M. ESI(-ve) 213 (M1) (iil)

2-{2-[ 2-Chl oro- 4- (net hyl sul fonyl )phenoxy;34 f I uor ophenoxy} - 2-

met hyl propanoi ¢ acid The title conpound Was prepared by the nethod of
exanple 1 step (ii) usi ng the product 25 from step (1i), yield O. 0659 1H
NVR: DMSO- d6: 08807& S}_fé ?775% d)727723§1
7.12-7.09 (@WM% DMSQ656 §H0¢A3S (15 m).37. Ba7-63 A H.o3), 7.21-3.82 (44 m)s 43(?@
ESI (-ve) 40%),(3M013.30 @H, gyan@-e02BH, t).

o] SRS |1 91 promeneon st ot vo

5- Fl uor o- 2- met hoxybenzenesul fonyl chl ori de 4-Fl uoroani sol e (10.0g) was
caref ul | s adteahfled€hl or osul phoni ¢ acid (45.81g) at OC. The mixture was

stirred at [ d>5
il tered and Briedroyeg WWHWM&WW% o B foplgiBicicld
7.44-7.38 (1H, n)712708(1H myf 4.05 (3H, s). (ii)

5- Fl uor o- 2- net hoxybenzenet hi ol Th titlegconpound was prepared by the
met hod of exanple 1 step (i) using'the J0 roduct fromstep (i), yield
1.79. Ms: ESI (-ve) 157 (M1) (iii)
3-Chl oro-4-[(5-fl uoro-2-nmet hoxyphen hi y¢ net hyl sul fone The
subtitle conmpound was prepared by the met hod oo\exarrpl e 1 step (ii) using
the 15 product fromstep (ii) and t he product fromexanple 7 step (ii),
yield 0. 89 1H (Nitet-Baryt2 £4- om-z}memogﬂah(en@w)-zs;lethﬂp@@mmaee (11L d) 7.26-7.17

(2H, m, 7. Ofbtdasidh datdnate™.579 wedaBdelo 6 bblutish of BmBfoky i Audtophead?Pl.43H s) -
10  and tert-butyl-2-bromoisobutyrate (1.31ml) in acetonitrile (20ml) and heated under reflux
for 26h. The mixture was diluted with water and extracted with ethyl acetate, the organics
were dried and evaporated under reduced pressure. The residue was purified by
chromatography on silica eluting with using isohexane:diethylether 3:1, yield 0.83g.
1H NMR: CDCl;: § 6.94-6.89 (1H, m), 6.64-6.59 (1H, m), 6.55-6.49 (1H, m), 3.79 (3H, s),
15 1.52-1.41 (15H, 2 x s).

(ii) 2-(4-Fluoro-2-hydroxyphenoxy)-2-methylpropanoic acid
The subtitle compound was prepared by the method of example 28 step (iii) using the
product from step (i), yield 0.7g.
20 MS: ESI(-ve) 213 (M-1)

(iii) 2-{2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-flucrophenoxy}-2-
methylpropanoic acid
The title compound was prepared by the method of example 1 step (ii) using the product
35 from step (ii), yield 0.065g
IH NMR: DMSO-d6: & 8.08-8.07 (1H, s), 7.79-7.75 (1H, d), 7.27-7.23 (1H, m), 7.12-7.09
(2H, m), 6.97-6.95 (1H, d), 3.24 (3H, s), 1.23 (6H, s).
MS: ESI(-ve) 401 (M-1)

30  Example 45
(2-{[2-Chloro-4-(methylsulfonyl)phenyljthio}-4-fluorophenoxy)acetic acid



(iv) 2-{[2-Chl oro-4-(nmethyl sul fonyl)phenyl]thio}-4-fluorophenol 20 The
subtitle conpound was prepared by the nethod of exanple |I step (iii) using
the product fromstep (iii), yield 0.6g. Ms: ESI (-ve) 331 (M1) (v)
(2-{[2-Chl or o- 4- (et hyl sul f onyl )phenyl ]t hi o}-4-fl uorophenoxy)acetic acid 25
Sodi um hydl’l@&z&]g@{é)sgd sp. oil, 0.0249) was added to the pp@Eglgsioed6nassst ep
(iv) (0.209) ry DVF (10n1) and stirred at RT for 30m n before addi ng
nmet hyl - bronobacetate (0.060nml). The sol ugion was stirred at RT for 2h,
diluted with water and extracted with diethylether. The organics were dried
and evapor ated under reduced pressure to give an oil. The oil was dissol ved
in THE (20nml) and water (1 Om) thgn &odi um hydroxide (0.037g) 30 was added
and stirred at RT overnight. The m XYture was acidified with 2M HC1,
extracted wth ethyl acetate, the organicsgdried and evaporated under
reduced pressure. The residue was puktifsed by reverse phase HPLC. Yield

0. 045g 1H NVR. DMSO-d6: S 8.00-7.99 , g 7.70-7.66 (1H, d), 7.45-7.37
(2H, m, 7.18-7.14 (1H, m, 7.02-6. (1 ’°4 77(2H, s), 3.24 (3H, s).
WO 2005/ 018529 PCT/ GB2004/ 003551 55 gM5:. ESI (cve) 389 (M1) Exanple 46

2-{[ 2- Chl fl h t d

O G 5h0 1 - D SRR BRI Rioride “°;?2de[‘)°xty%2cf}e't hoq of
exanpl e 45 L&Fmrqamolsmh%twas Féﬁ?ﬁlﬂéfﬂé‘#ﬂﬁlte clglogntsvelp 9a01§/f 45.& ghatdPGgThe; HNVR:
DVSO d6 S Tmfkfuré whd stirfed, at RTGHr Zh, Bien(qhéhchel with icé%aleriéodrﬁlb'lanmim sdlidlO- 7. 06

(2H, 4@@&31%‘1% %71;356@ (2H, @), 1.11-1.06 (3H, t). to MS: ESI(-ve)
|

403 (M1

fooch orz) 4 mgﬁﬁ@l@a% P b T8 (18 PO THEAD0% S e 85 (b banoi ¢
acid O OHS 0 15 FO

(i1) 5-Fluoro-2-methoxybenzenethiol

The subtitle compound was prepared by the method of example 1 step (i) using the
10 product from step (i), yield 1.7g.
MS: ESI (-ve) 157 (M-1)

fy

__m

(iii) 3-Chloro-4-{(5-fluoro-2-methoxyphenyl)thio]phenyl methyl sulfone
The subtitle compound was prepared by the method of example 1 step (ii) using the
15 product from step (ii) and the product from example 7 step (ii), yield 0.8g.
1H NMR: CDCls: & 7.91-7.90 (1H, s), 7.59-7.56 (1H, d) 7.26-7.17 (2H, m), 7.00-6.96 (1H,
m), 6.82-6.79 (1H, d), 3.80 (34, s), 3.03 (3H, s).

(iv) 2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio } -4-fluorophenol
20  The subtitle compound was prepared by the method of example 1 step (iii) using the
product from step (iii), yield 0.6g.
MS: ESI (-ve) 331 (M-1)

(v) (2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio} -4-flucrophenoxy)acetic acid

25 Sodium hydride (60% disp. oil, 0.024g) was added to the product from step (iv) (0.20g) in
dry DMF (10ml) and stirred at RT for 30min before adding methyl-bromoacetate
(0.060mI). The solution was stirred at RT for 2h, diluted with water and extracted with
diethylether. The organics were dried and evaporated under reduced pressure to give an oil.
The oil was dissolved in THF (20ml) and water (10m!} then sodium hydroxide (0.037g)

30 was added and stirred at RT ovemight. The mixture was acidified with 2M HCl, extracted
with ethyl acetate, the organics dried and evaporated under reduced pressure. The residue
was purified by reverse phase HPLC. Yield 0.045g
1H NMR: DMSO-d6: 8 8.00-7.99 (1H, s), 7.70-7.66 (1H, 4), 7.45-7.37 (2H, m), 7.18-7.14
(1H, m), 7.02-6.99 (1H, m), 4.77(2H, s), 3.24 (3H, 5).



The title conpound was prepared by the nmethod of exanple 29 step (ii) using
the product from exanple 45 step (iv), yield 0.05g. IHNVR DVMSO d6: S
7.98-7.97 (1H, s), 7.70-7.67 (1H, d), 7.32-7.20 (2H, m, 7.07-7.02 (2H, m,
3.24 (311, s), 1.21 (6H, s). 20 MS: ESI(-ve) 417 (M1) Exanple 48

[ 4- Chl oro- 2‘{@ @ﬁggﬂenzyl ) phenoxy] acetic acid O /OH C gcpériovdioossst

3-[2- (Benzyl §@¥ or obenzyl } benzonitrile A m xture of

2- benzyl oxy- 5-chl or ophenyl boronic acid (s 1g), 3-cyanobenzyl brom de
(1.57g), sodium carbonate (1.7g) and tet %ki s(triphenyl phosphi ne) pal | adi um
(0) (0.46g) in WD 2005/018529 PCT/ GB2004/ 003551 56 ethyl ene gl ycol dinethyl
et her (30nml) was heated at 80C for 5h. The m xture was cooled, partitioned
bet ween wat eMSAESH ) IOHBI-]1) t he organi cs separated, dried and evaporated
under reduced pressure. The residue was purified by chromatography on
silica el uti7£ wi.th 5% ethyl acetate/isohexane, yield 0.53g. 5 nH NMR

DVBO- d6: S 7-¥dupe (11H, in); 7.08 (1H, d) ; 5.10 (2H, s) ; 3.97 (2H, s)
(i) [4-Chl ded{2Chbrote(ethiytsuliphyptenyHhicjet{lioropbénbxy)aceti¢ adid conpound was
prepared by the nethod of exanple eps (iii-v) using the product from
step (i), yield 0.175g. to 'H NWR O-d6: S 7.81 (1H, s) ; 7.68-7.63 (2H,
m ; 7.47 (114, t) ; 7.34 (111, d) ; §7.24 $(1H dd) ; 6.93 (1H d) ; 4.74
(2H, s) ; 3.99 (2H, s) Ms: APCl(-ve (M1) Exanple 49 is
(2-{2-Chlora-4-[(ethyl sul fonyl)amn en -4 f 1 uor ophenoxy) acetic acid
Q/OH 0 F HO (i) 2-Chloro-1-(5-fludro-2- met foxyphenoxy) - 4- ni t r obenzene
Sodi um hydri de (60% disp. oil, 0.281 g) was added to a sol ution of

5-f| uor o- 2- Tﬂ!ﬁtﬁtb@ppipemw#s]m@edw the/mefted ol example $6 nsing theprodwrt frem  30mi n.
2-Chloro-| -f Dield @pmnpzene (1.23g) was added and the nixture

i et hyl et her 12 W@Ri{?@@ i ﬁﬂfeﬁ#ﬂéﬁﬁ-’w”a%?ﬂ%ﬁ%p@r? 6B, do.06 on

m), 4.55(2H, §), 3.41-3.28 (2H, §), 1.11-1.06 (3H, ).
10 MS: ESI(-ve) 403 (M-1)

Example 47
2-(2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-fluorophenoxy)-2-methylpropanoic

acid
Oy_OH
L
-0
B
15 F
The title compound was prepared by the method of example 29 step (ii) using the product
from example 45 step (iv), yield 0.05g.
1H NMR: DMSO-dé: 8 7.98-7.97 (1H, s), 7.70-7.67 (1H, d), 7.32-7.20 (2H, m), 7.07-7.02
(2H, m), 3.24 (3H, s), 1.21 (6H, s).
20 MS: ESI(-ve) 417 (M-1)

Example 48
[4-Chloro-2-(3-cyanobenzyl)phenoxy]acetic acid
H

cl

25 (1) 3-[2-(Benzyloxy)-5-chlorobenzyl]benzonitrile
A mixture of 2-benzyloxy-5-chlorophenylboronic acid (2.1g), 3-cyanobenzyl bromide
(1.57g), sodium carbonate (1.7g) and tetrakis(triphenylphosphine)palladium {0) (0.46g) in



reduced pressure, yield 1.95g. Ms: ESI(-ve) 296 (M1) 25 (ii)

3- Chl oro-4-(5-fl uoro-2-net hoxyphenoxy)aniline Iron powder (2.0g) was added
to a solution of the product fromstep (i) (1.95g) in acetic acid (40ntl)
and the mixture stirred at RT overnight. The mixture was filtered and the
filtrate ev%pﬁg&tsﬁ wwder reduced pressure. The residue vwasSr/gBiddbosmed

bet ween aqueous “sodi um hydr ogencar bonate sol e and ethyl acetate, the

organi cs dried and evaporated under I duced pressure. Ms: ESI (+ve) 268
(Mt1) (iii) 2-(4-Am no-2-chl orophenoxy) Af fl uor ophenol The subtitle conmpound
was prepared by the nethod of exanple 1 step (iii) using the 35 product

fromstep (ii yi eI d 0. 75g., WO 2005/ 018529 PCT/ GB2004/ 003551 57 ., ESI
(-ve) 252 (M el@q glycol dime ta§113r( Oml) was heated at 80°C for Sh. The mixture was cooled,
[ 2- (4- am no- partifidred Gpineen wier/dictylatiep theaganitssepirated, dHed asdibtapbladmad@ound

step (i11) Edry@?* e&*l‘ﬁ%%%é:ﬁ’ﬂiﬁkm}&é %’é%@lﬂe@%%@fg‘dé’{@?&ﬂ st engn@phigf O
3.68 (2H, s) ¢thylacetate/isohexans, yigld

(2-{2-Chl or O‘HNWM{B%T@M%W (mDI]Iph)aﬂm@(}lﬂé}djjﬂm @pepoxy) @EEs) ¢ acid
Et hane sul phonyl chloride (0.05m) was added to a solution of the product

fromstep (iv) yridine (1.OmM) and stirred at RT for 2h. The
sol vent was evafd ‘h&@?f‘ﬂ'ﬁ%é?c GrzyliphrneXdaqelic 861 ¢ he resi due dissol ved in

DCM (10 ) affibe title ddmpmndmspmpaedﬂyﬂic@idtﬁadof%mmpm]lsteps(ngv)ajsmgﬂud or 2h the
sol vent was Egggyg% %’;{" ggllglyge purified bg/ RPHPLC, 08| eld 0.062g. 'H
NVR DMSO- d6: a

LR Soroll o g BWORER LA N

(29) - 2- (4- Chl161,ddp; §.92€1dhIdd; 674 (TR tshy3.99 (A my | )phenyl ] am no} phenoxy) pr opanoi
¢ acid 0 OvOaptidve)sobisb2\mrry 0 20 OL

Example 49
15 (2-{2-Chloro-4-[(ethylsulfonyl)ammo]phenoxy}—4-ﬂuorophenoxy)acet1c acid

o

(i) 2-Chloro-1-(5-fluoro-2-methoxyphenoxy)-4-nitrobenzene
Sodium hydride (60% disp. oil, 0.281g) was added to a solution of 5-fluoro-2-
methoxyphenol (1.0g) in DMF (20ml) and stirred at RT for 30min. 2-Chloro-1-fluoro-4-
20 mnitrobenzene (1.23g) was added and the mixture stirred at RT for 16h then diluted with
water and extracted with diethylether. The organics were dried and evaporated under
reduced pressure, yield 1.95g.
MS: ESI(-ve) 296 (M-1)

25 (i1) 3-Chloro-4-(5-fluoro-2-methoxyphenoxy)aniline
Iron powder (2.0g) was added to a solution of the product from step (i) (1.95g) in acetic
acid (40ml) and the mixture stirred at RT ovemnight, The mixture was filtered and the
filtrate evaporated under reduced pressure. The residue was partitioned between aqueous
sodium hydrogencarbonate soln and ethylacetate, the organics dried and evaporated under
30 reduced pressure.
MS: ESI (+ve) 268 (M+1)

(iif) 2-(4-Amino-2-chlorophenoxy)-4-fluorophenol
The subtitle compound was prepared by the method of example 1 step (ii1) using the
35 product from step (ii), yield 0.75g.



(i) 4-Chloro-2-{[2-chloro-4-(ethylsul fonyl)phenyl]am no}phenol The subtitle
conpound was prepared by the nethod of exanple 1 step (ii) using the

product from exanple 8 step (i) (1.0g) and 5-chl oro-2-benzoxazol one (0.859),
yield 0.559g. WMs: ESI (-ve) 345 (M1) 25 (ii)

(2S)-2-(4- %85@5 18{5 #- chl oro-4-(ethyl sul fonyl ) phenyl ] am peggia00xgiser opanoi
c acid The 1r¢ conpound was prepared by the net hod of exanple 16 using

the product from step (i) (0.24q9), yi eI g7o 04g. 30 'H NVR DVSO d6: 8 8.84
(IH, bs) ; 7.80 (1H, a); 7.58 (1H, s) ; 34 (1H, s) ; 7.17-7.06 (3H m ;
4.60 (1H, q) ; 3.24 (2H, q) ; 1.36 (3H, d) ; 1.09 (3H, t) MS. ESI (-ve) 416
(M1) Exanple 51 WO 2005/ 018529 PCT/ GB2004/ 003551 58

2- (4- Chl or o-MIS{ESL(ere) 86D(M-1)et hyl sul f onyl ) phenyl ] ami no} phenoxy) - 2- et hy! pr op
anoic acid O OHS,olll «cl o The title corrpound was prepared by the nethod

f le 29 st L t [ ield
0. 160, T H ANR INRBRBEIBLE e PR a0 °ﬂ°f‘>’3éi sf%‘%ia?e%% i @ s
(1H, s) ; 7.T® sgbtitle cqn)pouncvwaqplspa:;ad bothe meghod H, step)(iv) ugingdhe( 6H, s)
(122)8 (23|(‘|,45 &rﬁ@ctﬁ&liep\(ﬁ%),i:imd i to Exgrrgl e 52 "

am no} phenoxy propan0| cg%zfgl %’3%&63%1& s? @%n{’)obﬁ 9H S) prepared by

t he net hod of exanple 50 usi ng the pr oduct from i s exanpl e 7 step (ii),
yield 0.075g. i (MVR-OMof-aif(ett¥isaliOdlyifatntho]shenox v} - BRudrdphensdy)acetic dd ( 1H, d) ;
7.37- 132 (1dpdne Mphoﬁyl%ﬂronée 9@65%19&1! added t&2 sdtdtldn tne proatP b depTiv) -

1.38(31-L d)
10 (0.19g) in pyridine (10ml) and stirred at RT for 2h. The solvent was evaporated under

reduced pressure and the residue dissolved in DCM (10ml) and trifluoroacetic acid (10ml).

After stirring at RT for 2h the solvent was removed and the residue purified by RPHPLC,

yield 0.062g.

'H NMR DMSO0-d6: & 7.36-6.74 (6H, m) ; 4.59 (2H, s) ; 3.16-3.08 (2H, q) ; 1.22-1.18 (3H,
15 1)

MS: ESI (-ve) 402 (M-1)

Example 50
(28)-2- (4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl}ammo}phenoxy)pmpanmc acid

@ﬁz

(i) 4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]amino } phenol
The subtitle compound was prepared by the method of example 1 step (ii) using the
product from example 8 step (i) (1.0g) and 5-chloro-2-benzoxazolone (0.85g), yield 0.55g.
MS: ESI (-ve) 345 (M-1)

20

25

(if) (28)-2-(4-Chloro-2- {[2-chloro-4-(ethylsulfonyl)phenylJamino } phenoxy)propanoic
acid '
The title compound was prepared by the method of example 16 using the product from
step (i) (0.24g), yield 0.04g.

3% 'HNMR DMSO-d6: 5 8.84 (1H, bs) ; 7.80 (1H, s) ; 7.58 (1H, 5) ; 7.34 (1H, s) ; 7.17-7.06
(3H, m) ; 4.60 (1H, q) ; 3.24 (2H, q) ; 1.36 (3H, d) ; 1.09 (31, 1)
MS: ESI (-ve) 416 (M-1)

Example 51



M5: ESI (-ve) 402 (M1l) 20 Exanple 53 2-(4-Chloro-2-{
[ 2- chl or 0- 4- (et hyl sul fonyl ) phenyl] am no} phenoxy)-2- nethyl propanoic acid
OOHH N / 1/ Sqg0O clI OThe title conmpound was prepared by the method of
exanple 50 step (i) and exanple 29 25 step (ii), yield 0.05g. WO
2005/ 018529 ReHpdragéd/ 003551 59 'H NMR DVBO-d6: S 7. 86 {,élf-}GBgawﬂ&S% (1H,
d ; 7.28-7.22 (1H, m ; 7.10-7.06 (211, m; 7.02(1Hd);3.17(3
1.39(6H,s) Ms: ESI (-ve) 416 (M1) 5 Exgmple 54
[ 4- Chl oro- 2- (pyrim di n-5-yl oxy) phenoxy}acetic acid OtOH O ~ INcl A
m xture of the product from exarrple 5 step (ii) (0.2g), 5-bronopyrimdine
(0.308g), tetranethyl heptane-3, ne_ (0.046q), . cesium carhonate (Q.659)
and cuprous t,(ﬁTQﬁlP’a’ey {IZGW@WG&YW‘%E’WI(‘*EMH mWé};Pl}fé‘a az-ale%%mp ¥ ni ght
t hen at 150@eidThe m xture was filtered, the filtrate washed with
di ethyl ether, acidified to pH 4 wP oM hydrochloric acid and extracted
with ethylacetate. The ethyl acet aLil ayer was washed with water, dried and
evapor at ed under reduced pressure. /Tfile gesydue was purified by
chr omat ogr aphy on silica eluting w acetate/acetic acid. Yield
0.007g is '"H NVR DVsO-d6: S 8.92 (14, )s) 58 (211, s) ; 7.42 (1H s) ;
7.33 (1H, dd) ; 7.13 (1H, d) ; 4.74 (2H S) e ES (-ve) 279 (M1)
Exanpl e 55 20 [4- Chl or o- 2- (qui nol i n- 8-yl oxy) phenoxy} aceti ¢ acid

The title compound was prepared by the method of example 29 step (ii) using the product

s from example 50 step (i), yield 0.16g.
'H NMR DMS0-d6: § 8.15 (1H, bs) ; 7.83 (1H, s) ; 7.60 (1H, d) ; 7.36 (1H, s) ; 7.13 (1H,
d); 7.01-6.94 (2ZH, m) ; 3.27 (2H, q) ; 1.38 (6H, s) ; 1.08 (3H, t)
MS: ESI (-ve) 430 (M-1)

10 Example 52
(28)-2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl]amino} phenoxy)propanoic

acid
oj[OH
oA
5

ct o]

The title compound was prepared by the method of example 50 using the product from
15 example 7 step (ii), yield 0.075g.

'H NMR DMSO-d6: § 7.94 (1H, s) ; 7.88 (1H, s} ; 7.64 (1H, d) ; 7.37-7.32 (1H, m) ; 7.20-
7.06 (3H, m) ; 4.89 (1H, q) ; 3.18 (3H, 5) ; 1.38 (3H, d)
MS: ESI (-ve) 402 (M-1)

20 Example 53
2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl]amino} phenoxy)-2-
methylpropaneic acid

Dy OH
T
H

N.

\é\ 20

i~

Cl 0

The title compound was prepared by the method of example 50 step (i) and example 29
35 step (ii), yield 0.05g.



OO0H Ob:Ncl The title conpound was prepared by the nethod of exanple 54,
yield 0.035g. 'H NVR DMSO-d6: S 8.00 (1H, d) ; 7.84 (1H, d) ; 7.67-7,63 (2H,
m ; 7.54 (1H, t) ; 7.38 (1H,d);7.32(1H,dd);7.17(1H,d);4.74(2H,s) 25 Ms:
ESI (-ve) 328 (M 1) Exanple 56

(2-{[ 2- Chl or eycfzo04rmisknel sul fonyl ) phenyl }am no} - 4-f | uor ophep@pgmeRidssaci d WO
2005/ 018529 PCT/ GB2004/003551 60 O/OH ' (> HHI F 0 (i)

2- Chl or o- N- (5- f | uor o- 2- met hoxyphenyl ) - 4- (gret hyl sul fonyl ) aniline A m xture of
2- brono- 4-fl uoroani sole (6.0g), 2-chloro-4-nethyl sul phonyl aniline (9.0g),
cesium carbonate (14.7g), palladiumacetate (0.33g) and

o - (SomNBASBRGER o5 i, o 7 o8 S B 208
partiti oned 702t (iEed) ;X HyBHs e);adt39 @B & . The organics were separat ed, vvashed

Wi th brine, yd&i anrdsfy@pgs ated under reduced pressure. The residue was
purified byl\gﬁr]g(;séétograp('t,ilUP é)n silica eluting with 25%

et hyl acet at e/ i sohexane. Yield 3.2g 10 Ms: ESI (+ve) 330 (M+1l) (ii)
2- {[ 2- Chlsor cEﬂn(pieSchyl sul fonyl ) phenyl ] am no) - 4- f | uor ophenol The subtitle

conpound Was4R¥ o gl step (iii) using the
pr oduct froﬁ] step (| @Jﬁyl eld 2. 2"3%&?%?&%%5&( +ve) 316 (M+1l) (iii)

(2-{[2-Chl or o-4- (et hyl sul fonyl ) pheny| ] am no} -4-fl uorophenoxy)acetic acid
Sodi um tert-butoxide (0.073g) was added to a solution of the product from

step (ii) (0.29g) in THE (1OM) and Stll’l’%d RT for 5mn. Ethyl
bronpbacetate (0.078nl) was added, the m\ﬁh e stirred for | h before
r 3h, 2M hydrochloric acid

addi ng 2M sodi um hydr oxi de sol ution (2
was added and the m xture extracted vvi tth ethyl acetate. The organics were

T L A T T e AT T PR
(s, 1H), 7. 8etrqissthyllipfane?, Bdiopel(0. (14152), cesturd @arbohatel (9)65g) atd dlpﬂ;ﬁls (:hlaneH) 6.98
(m 111) 45 4. 6458y in RMIP (Bu1f & aé Beated Ik 130°C overnight then at 150°C. The mixture was

filtered, the filtrate washed with diethylether, acidified to pH 4 with 2M hydrochloric acid

and extracted with ethylacetate. The ethylacetate layer was washed with water, dried and

evaporated under reduced pressure. The residue was purified by chromatography on silica

eluting with ethylacetate/acetic acid. Yield 0.007g

5 'HNMR DMSO-d6: 5 8.92 (1H, s) ; 8.52 (2H, s) ; 7.42 (1H, s) ; 7.33 (1H, dd) ; 7.13 (1H,
d); 4.74 (24, s)
MS: BSI (-ve) 279 (M-1)

Example 55
20  [4-Chloro-2- (qumolm-3-yloxy)phenoxy]acetlc acid

o

The title compound was prepared by the method of example 54, yield 0.035g.
"H NMR DMSO-d6: & 8.00 (1H, d) ; 7.84 (1H, d) ; 7.67-7.63 (2H, m) ; 7.54 (1H, t} ; 7.38
(1H, d); 7.32 (1H, dd) ; 7.17 (1H, d) ; 4.74 (2H, s)

25 MS: ESI (-ve) 328 (M-1)

Example 56
(2-{[2-Chloro-4-{methylsulfonyl)phenyl]amino}-4-fluorophenoxy)acetic acid



M5: ESI (-ve) 372 (M1l) Exanple 57 (2S5)-2-(2-{

[ 2- Chl or 0- 4- (et hyl sul fonyl ) phenyl] am no}-4-fl uoropheuoxy) propanoi ¢ 30
acid O OH F 0 WO 20051018529 PCT/ GB2004/ 003551 61 Dii sopropyl

azodi car boxyl ate (0.14ml) was added to a stirred solution of the product
from exanpl §&5}3 (i1) (0.2g), triphenyl phosphine (0.d®&gxn200k/emwishy!

| actate (0.1 ‘F? (10m ). After 20h, aqueous 1M sodi um hydroxi de
solution (2m) vvas added and stirred for .n4h. The m xture was diluted with
wat er (30ml) then partitioned between et ﬁy acetate/2M s hydrochl oric acid.
The organics were separated, washed with brine, dried and evaporated under
reduced pressure. The residue was gurified by RPHPLC, yield 0.094g. IH NWR
DMSO-d6: 5 13.23 (s, 1H), 7.99 (s, m 7.90 (s, 1H, 7.66 (d, 11T), 7.22
(m 2H), 7.12 (m 1H), 6.96 (m 11l1)»p 4.86x(qg, 111), 3.18 (s, 3H), 1.43 (d,
3H) Ms: ESI (-ve) 386 (M1l) to Example &8

{4-Chl oro-2-[[2-chl oro-4-(net hyl sul f (met hyl ) am no] phenoxy} acetic
acid OOH\ N\ / 1 / SAO C 0 Sodi hyaAles7°60% di sp. oi |, 0.11 g) was
added to a solution of the product frem 15 exa&‘rple 31(0.5g) in DW (5nm) and

stirred at RT f dde rred for 5h then
ot hopol (1) GpRetit gy%“iﬁ%fg‘g%%@)“ HRR S b (3m). After
stirring for M‘Mﬁq{@rb@@ﬁ"%ﬂ@fﬁﬂmw]ﬂ@ O 2-chéareridrmethylawlphonyaniling &3.8Hh! or i ¢
acid and extdesianasrbonkte éﬂt’ﬂgplpm&mﬁ@etat“éf(ewg)gﬁmz:@dlmrmﬂgapmphmth bri ne,

dried and, ' db
RHALC, v el 10 0P PRI TRl o (5 fﬁ ﬁ#ﬁf%‘?"d@@%@"ﬁnﬁ
7.81 (s, 1H)Themixturg gas Wﬂled7 andparitioned betweenyethyjagetp Bhegreqnics Werg | 4. 69
(s, 2H), 3. 2épirated ddkhed WitRBrifi§ driddfnd\vapdraied ﬁndbﬁ)edﬁ@a?l ;(rwsﬂ:)e TESregidaspl e 59
was purified by chromatography on silica eluting with 25% ethylacetate/isohexane. Yield
3.2¢g
10 MS: ESI (+ve) 330 (M+1)

(it) 2- {[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-fluorophenol
The subtitle compound was prepared by the method of example 1 step (iii) using the
product from step (i), yield 2.2g.
15 MS: ESI (+ve) 316 (M+1)

(iif) (2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-fluorophenoxy)acetic acid

Sodium tert-butoxide (0.073g) was added to a solution of the product from step (ii) (0.2g)

in THF (10ml}) and stirred at RT for Smin. Ethyl bromoacetate (0.078ml) was added, the
20  mixture stirred for 1h before adding 2M sodium hydroxide solution (2ml). After 3h, 2M

hydrochloric acid was added and the mixture extracted with ethyl acetate. The organics

were washed with brine, dried and evaporated under reduced pressure. The residue was

guriﬁed by RPHPLC, yield 0.11g,.

H NMR DMSO-dé6: 6 13.14 (s, 1H), 7.97 (s, 1H), 7.89 (s, 1H), 7.64 (d, 1H), 7.20 (4, 1H),

25 7.12 (m, 2H), 6.98 (m, 1H), 4.75 (s, 2H), 3.18 (s, 3H)

MS: ESI (-ve) 372 (M-1)

Example 57
(25)-2-(2-{[2-Chloro-4-(methylsulfonyl)phenyljamino}-4-fluorophenoxy)propanoic

3 acid



{4-Chl oro-2-[[2-chl oro-4-(net hyl sul fonyl ) phenyl ] (ethyl)am no] phenoxy}acetic
acid OOHNII\ C O The title conpound was prepared by the nethod of
exanpl.e 58 using iodoethane, yield 0.017g. WO 2005/ 018529 PCT/ GB2004/ 003551
62 1H NVR DMBO-d6: S 7.79 (s, 1H), 7.78 (d, 1H, 7.44 (d, 1H, 7.13 (d, 1H),
6.99 (d, 1B) &fﬁ % , IM 4.63 (s, 2H), 3.80 (q, 2H), >@ESBchmoscms: 1.13
(t. 3H) Ms: B8t 416 (M 1) s Exanple 60

(2-{[2-Chl oro-4- (et hyl sul fonyl ) phenyl ] an%go}-4-fl uor ophenoxy) acetic acid

OOH &' UTs,aFO01 (i) 5-Fluoro-1,3 nzoxazol - 2(3H) - one A sol ution of
2- am no- 4-f | uorophenol (4.Qg), carbonyl d| [ mdazole (1.7g) in DCM (100mM) io
and acetonitrile (30m) was stirred . The sol vent was renoved

under r educdjisopropgage C*&h@%%%(or]é‘ﬂlhﬂﬂﬁ %’QP‘?N%@T’WS@HPW%%W&BW%W silica
e:\/ll:g- ing wit hx&ﬁﬁte%h@@ﬁﬁ(@ﬁgﬁ@@hﬂph@hny(ml&g)éR-iﬂgthyl t@iatdiﬂllg:( HhVIEJF 154I A
is (ii %9% o)
gn'xtzjre 01g t(%o'%r%%ﬁ e&s(lﬁg%@b g %W%ﬁyﬁ%a ?rom exa g 8
step (i) (2.4g MW%@@%V@E}WP%M) eppprtitionsd ety orratyl aeetate(dhk eq i n
a ((j:EM mhc‘s(r]I oigrdmchlofi® @64 5 Thevadghusiys Were sépardtad, wivkied avith br(nBQcth‘ﬂe)i mgw?%&d?y 1gﬂh
m r ) a or
isl'ﬁel lr:1 xtﬁreql\i/ii/ggergc E&I?feg%r V"P;F]e‘%; ﬁﬁ g gagﬂﬁécﬁﬁyﬁﬁﬁﬁib @dﬁd({g& ct ed wth ethyl
acetate, the H)%P Qvéé’rfélﬁ%& shl (5, B D190 (SHe 6568 ot @ed under

reduced presi)rel2 fhelHes§0dGe, l/ﬁ);zus&l(q,flmpla by (sc3H ) T8 ddyrAPhy on silica

eluting wt 5 q e/ i sohexane, yield 2.0g. Ms: ESI (+ve) 330 (Mrl)
25 (iii) (Zrh{/IF (ﬁl‘h‘)! 8‘? hyl sul f onyl ) phenyl ] am no} - 4-fl uor ophenoxy) aceti c
aci d

Example 58
{4-Chloro-2-[[2-chloro-4-(methylsalfonyl)phenylj(methyl)amino]phenoxy}acetic acid
H

Sodium hydride (60% disp. oil, 0.11g) was added to a solution of the product from
15 example 31(0.5g) in DMF (5ml) and stirred at RT for 10min. Methyl iodide (Iml) was
added, stirred for 5h then methanol (1ml) added followed by 1M sodium hydroxide
solution (3ml). After stirring for a further 20h the mixture was acidified with 2M
hydrochloric acid and extracted with ethyl acetate. The organics were washed with brine,
dried and evaporated under reduced pressure. The residue was purified by RPHPLC, yield
20 0.2l1g.
14 NMR DMSO-dé: 5 13.01 (s, 1H), 7.82 {d, 1H), 7.81 (s, 1H), 7.43 (d, 1H), 7.15 (d, 1H),
7.00 (d, 1H), 6.84 (s, 1H), 4.69 (s, 2H), 3.27 (s, 3H), 3.23 (s, 3H)
MS: ESI (-ve) 402 (M-1)

25  Example 59
{4-Chloro-2-[[2-chloro-4-(methylsulfonyl)phenyl](ethyl)amino] phenoxy}acetic acid
H

O Ol
T .
N\é
52°
Cl Q

The title compound was prepared by the method of example 58 using iodoethane, yield
0.017g.



The title conmpound was prepared by the nethod of exanple 56 step (iii) using
the product fromstep (ii), yield 0.35g. 1H NVR DVsO-d6: S 13.14 (s, 1H),
7.99 (s, 111), 7.82 (a, 1H), 7.59 (d, 111), 7.22 (d, 111), 7.12 (s, 1H),
7.11 (d, 1H, 6.99 (m 1H, 4.74 (s, 211), 3.25 (g, 211), 1.10 (t, 3H 3o
MS: ESI (-Ve)o 3®@S0{shel) Exanple 61 PCT/GB2004/003551
{2-]2-Chl or o-4- (et hyl sul fonyl ) phenoxyl phenoxy}acetic acid WO 2005/ 018529
PCT/ GB2004/ 003551 63 0 OH N-O / SAO k3. O Sodium hydride (60% disp.
oil, 0.24g) was added to a solution of (2-hydroxyphenoxy) acetic acid
(0.5g) in DMF (20nml) and stirred at 40C for 30m n. The product from exarrpl e

7 step (ii) X tyr

Sodi um s hydl}gmbmt ‘ﬂ?\%gés’ggge Qﬁ}{ﬁ@ﬁ@é@ﬁ@w ezﬁgﬁa@e@gﬁ@ The
agueous |ay€6824\351H)i&16§I($sI2§ﬂ, B4 (0, 2W). By dr(a 3ot 1Z(ta¥d and extracted with
et hyl acet atjgs: Egp(@b?gw(msl)v\ere dri ed, evaporated under reduced pressure
and the residue purified by RPHPLC, vyi eI d 0.21g. 'H NVR DMSO- d6: 8
8.05-6.93 (711, m ; 4.47 (2H, s)
(M 1) Exatpl Bxasaple 60

4- Chl or o- 2- Shidiylds kﬁ,(mﬂj' d 1ﬁﬂnuﬁ;}qnmidi a fnoxy}acetic
gm d OXOH' dzAﬁ:fZF 0M~ « Ohyi?Png 4- Br oﬁ%ﬁdﬁ (Q??Fﬁc%rone%/%}yl ) phenyl

met hyl sulflde A mxture of sodi umt |orret hoxi de (0.317g) and

5- br ono- 2-fl uorobenzotrifluoride (1.0g) ,in IDI\/F (4ml) was heated at 50C for
| h then poured into water and extracteg W | sohexane. The organics were
un reduced
ﬁl
F N

washed with brine, dried and evapora
(1) 5-Fluoro-1,3-benzoxazol-2(3H)-one
A solution of 2-amino-4-fluorophenol (4.0g), carbonyldiimidazole (1.7g) in DCM (100mi)
1¢ - and acetonitrile (30ml) was stirred at RT for Sh. The solvent was removed under reduced
pressure and the residue purified by chromatography on silica eluting with 30%

ethylacetate/isohexane, yield 4.0g.
MS: ESI (+ve) 154 (M+1)

. 3.23 (311, s) 10 MS: APCl (-ve) 355

15 (ii) 2-{[2-Chloro-4-(ethylsulfonyl)phenyl]Jamino} -4-fluorophenol
A mixture of the product from step (i) (1.38g), the product from example 8 step (i) (2.0g)
and potassium carbonate (3.7g) in NMP (20ml) was heated in a CEM microwave
{100°C/50 watts) for 15min. Methanol (30ml) followed by 1M sodium hydroxide solution
were added and the reaction stirred at RT for 3h. The mixture was acidified with ZM

20  hydrochloric acid, extracted with ethyl acetate, the organics washed with water, brine,
dried and evaporated under reduced pressure. The residue was purified by chromatography
on silica eluting with 25% ethylacetate/isohexane, yield 2.0g.
MS: ESI (+ve) 330 (M+1)

25 (iii) (2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-fluorophenoxy)acetic acid
The title compound was prepared by the method of example 56 step (tii) using the product
from step (ii), yield 0.35g.
g MR DMSO-d6: & 13.14 (s, 1H), 7.99 (s, 1H), 7.82 (s, 1H), 7.59 (d, 1H), 7.22 (d, 1H),
7.12 (s, 1H), 7.11 (d, 1H), 6.99 (m, 1H), 4.74 (5, 2H), 3.25 (q, 2H), 1.10 {t, 3H)

30 MS: ESI(-ve) 386 (M-1)

Example 61
{2-[2-Chloro-4-(methylsulfony)phenoxy]phenoxy}acetic acid



pressure. Yield 0.762g 20 "H NVMR DVsO-d6: 8 7.74 (1H, d) ; 7.59 (1H, dd) ;
7.22 (1H, d) ; 2.51 (3H, s) (ii) 4-Brono-2-(trifluoronethyl)phenyl nethyl
sul fone The subtitle conpound was prepared by the nmethod of exanple 2 step
(ii) using the product fromstep (i), yield 0.8g. 25 (iii) Methyl

{4-chl or o- 2'\&6‘2@%&9%9 sul fonyl)-3-(trifluoronethyl) phenoydtenemplss1 acet at e
A m xture of sodiumtert-butoxide (0.96g), the product fromexanple 5 step
(i) (0.4g9) in DVsO (1 OM) was stirred RT for I h, then the product from
step (ii) (0.66g) added. The 30 m xture was heated at 120C for 6h, cool ed
and partitioned between ethyl acetate/2M hydrochloric acid. The organics
were separated, washed with water, gdriwed and evaporated WO 2005/ 018529

PCT/ GB2004/ 003551 64 under reducedJpressure. The residue was esterified
using trinethyl di azomet hane in DCM ngt hanody, yield 0.205g.
1HNMRCDC13: S8. 22(1H,d); 7. 47(1H,d) ; 7. 2¥- 7o 13( 3H, n) ; 6. 86( 1H, d)
s);3.74(311,s);3.17(3H,s); 5 (iv)

{4-Chl oro-2-[4-(met hyl sul fonyl)-3-(t | uo 4yl ) phenoxy] phenoxy}aceti c
acid 1M Sodi um hydroxi de solution (0.5m was E\dded to a solution of the

Ut Cand oty Ry ER mdddedos dspr S D 4p WEERENR o dololih 3%%?&%@8%@3%%3% educed
pressure ancecetieaqidE) 18 & By (20mdrag stisedw 4A°C fr Bomim Tha prdsettiion: exampls d.
The or gani cs7 yep @i)d0.628) wae \wadal; dict chelnitifie licatbd @E WS 08 S0H. @M Sbdiutnhe resi due

tal]i : i : 13.10
(1 o S ) el A e
7. 33( 1H, dd) ; FeidiBediwith $Mpyrmchlqrigiacid and exiracterl withsthylpestate.. Thg orgamics i) 15
Exanpl e 63 {redChlapsated ufidetiradicedipBssyitel daill ohp heldox HusiGed bgREEPUC, feldH \ S | ~
cl (i) tert-@_giéfl (4-chl oro- 2-1 odophenoxy) acet at e
'H NMR DMSO-d6: & 8.05-6.93 (7H, m) ; 4.47 (2H, s) ; 3.23 (3H, 5)
10 MS: APCI (-ve) 355 (M-1)

. 4.61 (2H,

Example 62
{4-Chloro-2-[4-(methylsulfonyl)-3-(trifluoromethyl)phenoxy|phenoxy}acetic acid
O OH

o
0 F
20
~
c 0
15 (i) 4-Bromo-2-(triflnoromethyl)phenyl methyl sulfide

A mixture of sodium thiomethoxide (0.317g) and 5-bromo-2-fluorobenzotrifluoride (1.0g)
in DMF (4ml) was heated at 50°C for 1h then poured into water and extracted with
isohexane. The organics were washed with brine, dried and evaporated under reduced

pressure. Yield 0.762g
20 'HNMR DMSO-d6: § 7.74 (1H, d) ; 7.59 (1H, dd) ; 7.22 (1H, d) ; 2.51 (3H, 5)

(ii) 4-Bromo-2-(trifluoromethyl)phenyl methyl suifone
The subtitle compound was prepared by the method of example 2 step (ii) using the
product from step (i), yield 0.8g.
25
(iii) Methyl {4-chloro-2-[4-(methylsulfonyl)-3-(trifluoromethyl)phenoxyjphenoxy}
acetate
A mixture of sodium tert-butoxide (0.96g), the product from example 5 step (ii) (0.4g) in
DMSO (10m1) was stirred at RT for 1h, then the product from step (ii) (0.66g) added. The
30  mixture was heated at 120°C for 6h, cooled and partitioned between ethyl acetate/2M
hydrochloric acid. The organics were separated, washed with water, dried and evaporated



20 The subtitle conpound was prepared by the nmethod of exanple 1 step (iv)
usi ng 4-chl oro- 2-iodo-phenol (4.75g), yield 6.88g. 1H NVMR CDC13: 8 7.77
(1H, d) ; 7.24 (IH dd) ; 6.61 (1H d) ; 4.55 (2H, s) ; 1.48 (9H, s) (ii)
[ 4- Chl or o- 2- (qui nol i n- 8-yl t hi 0) phenoxy] acetic acid 25 A m xture of the

pr oduct fro'ﬁzgﬁ@?m%d g (0.262g), 8-quinolinethiol hydrochlmriceotdoodstig),
copper (1) 9 pot assi um car bonate (0.295g) and et hyl ene gl ycol

(0.08m) in iso- propanbl (3m) was heatgg at 80C for 48h. The m xture was
partitioned between DCM 2M hydrochloric acid, the organics dried,
evapor at ed under reduced pressure and the residue purified by

h t | | hanol. 30 (90:9:1).
The resi due e Pesees piSule. el Vo SreER RS uRBRS ol B 0 ar s e
yield 0.101CMimethnrl,DNEO03052.S 13. 00 (1H, bs) , 8.95 (1H d) ; 8.42 (1H

d ;, 7.81 (l‘HNﬁRCDmﬁ@szQJ(tH &4)7.47 (TH); 7.2 5.86-(08, & Zlﬂél (2,

4.79 (2H, s) NET A%?I%I :ﬁ?’éﬁ? 6 (M 1) 2005/0 8 Eg PCT/ GB2 (54/ 003551 65
Exanpl e 64 (Sﬁ 5 &m"’ 4-ni t rophenoxy) phenoxy] - propanoi ¢ acid OCH
O/ 1 / NCO C O 5 (i) Methyl (2S)-2-(4-chloro-2-fornyl phenoxy) propanoate

The su gt I L : e cq ng qUThiore2-[AL (5%1 g@ﬁi\f@ﬂy %;gr‘m&ﬂﬁﬁﬂ@bpﬁeﬁaﬁﬂbﬂenbxﬁ}taealc(abid)
usi n C O r e
(2R)92 (4-tolf é’ﬁm dgﬁa‘? PRI AT %Eﬁl%s"l‘gmft?f%p(‘i‘}lf"t%gmm‘? 81 (1H,
d) ; 7.44 (1@41) (ad97g)15 ap@mlm@)andtwabyﬂrvfmn(W) and gtirped gt R, fog J6h. The70
(311, d) 10 ddlvent waDvagorardd iﬂad@ Iié&uae dptedses\uai eire¥idueprARBaLChbawesh The
xanl 'eeéé"”ﬁﬁﬂf?ﬁﬂ“*@ﬁroﬁ@.%ﬁ@r e bR iR, TP e el o
(M1) 15 (i#d wsyluqrepm 1S@¢@OQRQMnsqhewﬁm@1§ﬁ)1&ﬁ&noxy] propanoi ¢ aci d
To a sol uti ot NMR D®IS(Rd6:4 thi®E 2) 1y @Ky §henSix§ I By ohad(iH; dpeT.8ig (101,216 g)
and 1- dd) ; 7.33 (14, dd) ; 7.18 (1H, d) ; 4.75 (2H, 5) ; 3.24 (3H, 5)

MS: APCI (-ve) 423 (M-1)

15
Example 63
[4—Chloro-2-(qmnolm-s-ylthm)phenoxy] acetic acid

éﬁ

(1) tert-Butyl (4-chloro-2-iodophenoxy)acetate
20 The subtitle compound was prepared by the method of example 1 step (iv) using 4-chloro-
2-10do-phenol (4.75g), vield 6.88g.
"H NMR CDCl3: 8 7.77 (1H, d) ; 7.24 (1H, dd) ; 6.61 (1H, d) ; 4.55 (2H, s) ; 1.48 (9H, s)

(if) [4-Chloro-2-(quinolin-8-ylthio)phenoxy]acetic acid

25 A mixture of the product from step (i) (0.262g), 8-quinolinethiol hydrochloride (0.141g),
copper (I) iodide (7mg), potassium carbonate (0.295g) and ethylene glycol (0.08ml) in iso-
propanol (3ml) was heated at 80°C for 48h. The mixture was partitioned between
DCM/2M hydrochloric acid, the organics dried, evaporated under reduced pressure and the
residue purified by chromatography on silica eluting with DCM:methanol:acetic acid

30 (90:9:1). The residue was triturated with diethylether/methanol, filtered and dried, yield
0.101g.
'H NMR DMSO-d6: § 13.00 (1H, bs) ; 8.95 (1H, d) ; 8.42 (1H, d) ; 7.81 (1H, d) ; 7.63
(1H, dd) ; 7.57-7.37 (3H, m) ; 7.08 (2H, d) ; 4.79 (2H, s)
MS: APCI (-ve) 344/6 (M-1)



fluoro-4-nitro-benzene (0.127 g) in NMP (3 nl) was added potassium carbonate
(0.276 g) and the reaction heated at 90C for 2h. After cooling to RT, water
and di et hyl et her were 20 added. The aqueous | ayer was separated and
extracted again with diethylether. The aqueous |ayer was isolated,

aci di fied t oyghHygdnidige extracted with diethylether. This |pgtp6@¥beeat was
dried and evaporated under reduced pressure. The residue was purified by
chromat ography on sili ca eluting with 30s50% et hyl actate / isohexane +
1%ACCH, yield 0.2g 25 'H NVR DMSO-d6: S8.22 (2H, d), 7.40 (1H, d), 7.34
(1H, dd), 7.09 (3H m, 4.85 (1H, q), 1.26 (3H, d). Ms: APCl (-ve) 336
Exanpl e 65 30

(2S)-2-(2-{[2-Chl oro-4-(ethyl sul fonyl)phenyl]am no}-4-fl uorophenoxy) pr opanoi
c acid O OExamgteéd 01 WO 2 O O 510 18 5 29 PCT/ (B20041003551 66 The title

d d.\0 j th duct f
cvanpl o 60 QEFERRCKfory (R iRh Rt he RS IR danbic o ! 0O PLOAD) TR
(s, lH) 7.61 (d, 111), 7.24 (d, 1 7.18 (d, 1H), 7.12 (m IM 6.97 (m
1H), 4.85 (q, 1H), 3.26 (q, 2H), 1 "n (d, 3H) 1.10 (t, s 3H) Ms: APC

(-ve) 400 Example 66 2-(2-{ [2-Chlo Isulfonyl)phenyl]
am no} - 4-fl uor ophenoxy) - 2- net hyl pr og [ acid, sodiumsalt 0O OHH N
FI1A | The title conpound was prepa ’Pret hod of exanpl e 29 step
(ii) using the product from exarrple &0 step @ 1H NVR DMSO-d6: 8 10. 67
(s, IH, 7.77 ; __é Ll 704(m isZH) 6.75
(m 1 3. 24 E(QM (Z%P Hioro f tE x rop PO,

The subtitle compound was prepare by the method of examp lstep 1 usmg -C oro-

2-hydroxybenbaldehyde and methyl (2R)-2-(4-toluenesulphonyl)lactate

'H NMR CDCl3: 8 10.50 (1H, s) ; 7.81 (1H, d) ; 7.44 (1H, dd) ; 6.79 (1H, d) ; 4.87 (1H, q)

; 3.77 3H, s) ; 1.70 (3H, d)

10
(ii) (25)-2-(4-Chloro-2-hydroxyphenoxy)propanoic acid
The subtitle compound was prepared by the method of example 1 step (ii) and example 26
step (iv) using the product from step (i).
MS: APCI (-ve) 215/7 (M-1)
15
(iii) (25)-2-[4-Chloro-2-(4-nitrophenoxy)phenoxy]-propancic acid
To a solution of (25)-2-(4-chloro-2-hydroxyphenoxy)-propanoic acid (0.216 g) and 1-
fluoro-4-nitro-benzene (0.127 g) in NMP (3 ml) was added potassium carbonate (0.276 g)
and the reaction heated at 90°C for 2h. After cooling to RT, water and diethylether were
20 added. The aqueous layer was separated and extracted again with diethylether. The
aqueous layer was isolated, acidified to pH 2 and extracted with diethylether. This later
extract was dried and evaporated under reduced pressure, The residue was purified by
chromatography on silica eluting with 30-50% ethylactate / isohexane + 1%AcOH, yield
0.2g
25 'HNMR DMS0-d6: § 8.22 (2H, d), 7.40 (1H, d), 7.34 (1H, dd), 7.09 (3H, m), 4.85 (1H,
q), 1.26 (3H, d).
MS: APCI (-ve) 336

Example 65
30 (28)-2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-flzorophenoxy)propanoic acid
H



Exampl e 67 [2-{

[ 2- Chl or o- 4- (et hyl sul fonyl ) phenyl ] am no}-4-(trifluoronethyl)phenoxy] acetic
20 acid OyOH I I~ 1,2\ 0 F F (i)

2-{[ 2- Chl or 0- 4- (net hyl sul fonyl ) phenyl ] am no}-4-(trifluoronethyl)phenol The

subtitl e conpayn@oyese prepared by the nmethod of exanpl e GRHEEBMO4H03351USI NG
5- (trifluoronethyl)-1, 3-benzoxazol -2(3H)-one and the product fromexanple 7

step (ii). 25 MS: ESI (+ve) 366 (MH) (66) [2- {
[ 2- Chl or o- 4- (et hyl sul fonyl ) phenyl ] am no}-4-(trifl uoronethyl)phenoxy]
acetic acid The title conpound was prepared by the nmethod of exanple 56 step

(1) Ve g ha i sy S bdoe Y0085 %@s?feﬁmﬁﬁﬁ%%?ﬂ%"?ﬁw
1H), 7.19 (¢xanplp60step@.(d, IH), 4.60 (s, 2H), 3.17 (s, 3H Ms: APCI (-ve)
422 (M1) sSHEXNMRODMSERAG: 5 13.22 (s, 1H), 8.04 (s, 11-? ,7.83 (s, 1H), 7.61 (d, 1 ,7.24(d, 1

I[g'g[cfamwcg(@%ﬁﬁh?'ﬂ” PRY. | PNENYH), 385! e ﬁ%t{,bﬁ?ro é(ﬂﬂ'? %'EPXV] acet

2-{[ 2- Chl%or 3H- (et hyl sul fonyl ) phenyl ] ami no}-4- (trifl uoronet hyl)phenol The
subtitle cormSuUAPCIWes)@oepared by the nethod of exanple 60 step (ii) using
5- 1o (trifluoronethyl)-1, 3-benzoxazol - 2(3H)-one and the product from
exanple 8 step (i). M ESI (+ve) 380 (Mrl) (ii) [2- {

[ 2- Chl or o- 4-]%"@!‘#131? &4 fonyl)phenyl] amno } -4-(trifluoromnethyl)phenoxy]

acetic aci @-(2s{[HChldriot4-cetitylsqifongDphary]] prodivd Hefludryphdiroxip2-Rsthylpropuasipl e 56
step (iiiy '“h%hﬂgo&inﬁ fjoduct  fromstep (i).

O; :OH

The title compound was prepared by the method of example 29 step (ii) vsing the product
from example 60 step (ii).
1y NMR DMSO-dé: 5 10.67 (s, 1H), 7.77 (s, 1H), 7.56 (d, 1H), 7.22 (d, 1H), 7.04 (m,

15 2H), 6.75 (m, 1H), 3.24 (q, 2H), 1.38 (s, 6H), 1.10 (t, 3H)
MS: APCI (-ve) 414

Example 67
[2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-(triflnoromethyl)phenoxy]acetic

20 acid
OTOH
I
N
20
E\
e

(i) 2-{[2-Chloro-4-(methylsulfonyl)phenyljamino} -4-(trifiuoromethyl)phenol
The subtitle compound was prepared by the method of example 60 step (ii} using 5-
(trifluoromethyl)-1,3-benzoxazol-2(3H)-one and the product from example 7 step (ii).
25 MS: ESI (+ve) 366 (M+1)

(ii) [2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino } -4-(triflucromethyl)phenoxy]
acetic acid
The title compound was prepared by the method of example 56 step (iii) using the product
30 from step ().



1H NVR DMSO-d6: 5 13.18 (s, 1H), 8.09 (s, 1H), 7.81 (s, 111), 7.63 (s, 1H),
7.55 (m 2H, 7.23 (d, 111), 6.87 (d, 1H), 4.85 (s, 2H), 3.24 (g, 2H), 1.10
(t, 3H Ms: APCI (-ve) 436 (M1) 20 Pharnmacol ogi cal Data Ligand Bi nding
Assay [ 3H] PGD2 was purchased from Perkin Elnmer Life Sciences with a specific
activity of W&%msdmsxnlOC /mol. Al other chem cal s were mfy/@imbydobszal

grade. HEK cells expressing rhCRTh2 / Gal 6 were routinely nmaintained i n DVEM
contai ning 10% Foetal Bovine Serum (HyQpne), ling/m geneticin, 2mV
L-glutam ne and 1% non- essential am no acids. For the preparation of

menbr anes, the adherent transfected 30 HEKcells were grown to confluence in

two | ayer ti] e C f i Ei_sh t al 070E) .
Vai mal 1 evora UR puSthis s € lse B8 o Te e, T G dthy 40 eh A 50 SHomu

sodi um but y7dRdf 131), 4I69(:*. ash), 187 sp3k)s of culture. The adherent cells were
washed oncqﬂ%n Igh‘ﬁ guffered saline (PBS, 50m per cell factory) and
detached by the a ion of 50nml per cell factory of ice-cold nenbrane
honogeni sation buffer [20mM WD 2005/ 018529 PCT/ GB2004/ 003551 68 HEPES (pH
7.4), 0. bnMEXamploéhrei tol, 1nM EDTA, 0. 1mM phenyl methyl sul phonyl

fluoride angz 90991'0%-4 sﬁlﬁﬁhﬂ}pheﬂ:ﬁhilﬁm\?’ﬁﬂ-‘ftrﬂﬁldr@ﬁx@ﬁxyi}ﬁh&?di?fabéﬁb%ﬁd on at

220xg for m nutes at re-su ngded 1 n half the original” volune of
fresh nenbrane honogeni sation buffe and d| srupted using a Polytron
honogeni ser for 2 x 20 second s bur st n the tube inice at all tines.
Unbr oken cells were renoved by centrj at 220xg for 10 mnutes at 4C

and the nenbrane fraction pelleted b ent ugaatl on at 90000xg for 30
m nutes at 4C. The final pellet was r -suspen din 4 m of nmenbrane
honogeni sati on buffer per cell facto Fused and the protei n content

det er m ned. wer e C|n su bIe 10 Al
assays were pgﬁﬁg ﬁggﬁﬁkﬂ' ﬂb@ﬁ\yﬁﬂﬁ@}@ﬁ enyHam o %Y]%’F?iNBS pl at es
(Fi sher). Prhiesnbtitle compaynd wheprsfiikedtyt the method pa mwnplo 0 aiep i(M)ps@BTR2 wer e
coated ogyf o (ERRoRWethM{Ef3hRAGSKaEARS and BRMpr&fRE frd eRE:HFlE@@%E (yere

i ncubated wi Ea%ejf(g )giﬁogw ﬁal |y 2 menbr ane protein per eads at 4C
w th const an]}/I at§ rl i ght. (The 15 optimum coati ng concentrations
were determ ned for each batch of menbranes) The beads were pelleted by

ntrif ion fer
(S0mM HERES pii 7/ 5 ot oy mi ne il nagRecr U Rl ors a6 ame RS alcats f €
is  The title compound was prepared by the method of example 56 step (iii) using the product
from step (i).
15 NMR DMSO-d6: § 13.18 (s, 1H), 8.09 (s, 1H), 7.81 (s, 1H), 7.63 (s, 1H), 7.55 (m, 2H),
7.23 (d, 1H), 6.87 (d, 1H), 4.85 (s, 2H), 3.24 (q, 2H), 1.10 (t, 3H)
MS: APCI (-ve) 436 (M-1)
20
Pharmacological Data

Ligand Binding Assay

[PHJPGD, was purchased from Perkin Elmer Life Sciences with a specific activity of 100-
25 210Ci/mmol. All other chemicals were of analytical grade.

HEK cells expressing thCRTh2 / Go16 were routinely maintained in DMEM containing
10% Foetal Bovine Serum (HyClone), lmg/ml geneticin, 2mM L-glutamine and 1% non-
essential amino acids. For the preparation of membranes, the adherent transfected

3 HEKcells were grown to confluence in two layer tissue culture factories (Fisher, catalogue
number TKT-170-070E). Maximal levels of receptor expression were induced by addition
.of 500mM sodium butyrate for the last 18 hours of culture. The adherent cells were washed
once with phosphate buffered saline (PBS, 50ml per cell factory) and detached by the
addition of 50ml per cell factory of ice-cold membrane homogenisation buffer [20mM



suspended in assay buffer at a bead concentration of 10nmg/m . 20 Each assay
contai ned 201 of 6.25nM [3H PG2, 201 nenbrane saturated SPA beads both in
assay buffer and 101 of conpound sol ution or 13, 14-di hydro-15-keto
prostaglandin D2 (DK-PGD2, for determ nation of non-specific binding, Caynan
chem cal cowpaayoigeenmpounds and DK- PGD2 were di ssol ved por/Bibi@yandsidi | ut ed
in the sane solvent to 1 OOx the required final concentration. Assay buffer
was added to give a final 25 concentratigg of 10% DVMSO (conmpounds were now
at |Ox the required final concentration) and this was the solution added to
the assay plate. The assay plate was incubated at roomtenperature for 2

h d gt

m°ﬁLfeaBerC%tP?€§@7ﬂbﬁﬁa*ﬁ%eM°%¢r§u oty 0. byt ] EBHANEC [

(<) 10M 30 Bpaideand & mebb@am@] 4Cellssvege palletsd by cgltcfugest@mﬂmg #9880 a pl Cso
8.0 and exmifuke aﬂ@m@ésuspeﬂdb@ﬁm&ftﬁeang]ﬁﬁvoﬁhﬁlom&eéhmﬁﬁﬁraﬁé a Cormound of

f ormula (I C Y/ in

t he man U]S a)ct %O%O%Fﬂ :ﬁgﬁ&r{d (ﬁgr{‘l%tegﬁ%&eé)% g? Slﬂ%r& Is%g![))li Z:%?or seases.:
HO O R R Obusts keexemg(ﬂ19 tubg inyjep atrpll tigpgss Unb: ls eERereroned By gen ﬁfugﬁtlog)
NR1S, CRI OR2at@204R¥oR20 m¥nutés 404PO© gidithe meﬁﬂbﬁme lﬁaéﬁon%ﬁnktysdl b pérttfughtion at

substituted

i tro. | Sopre SRR 0t A IR0 Bl vl e RN EOE Ll B e
NR6COR3, C2- kegmegerisaijon busist ves osYl fastayy usedandthe protein spiisnt dstereipgdl ky1, t he

| atter four Nepbpmeberrgtonal ateBGI0 iy saitdbitdliquéted by one or nore substituents
i ndependeptly sel ected from hal ogen CR6 and NR6R7, S(O nR6 Wnere n iIs 0, 1
or 2, Zis ar I or heteroaryl t|on subst it ut ed b¥ one or
subst i t uent s faRFe WaSPEFIgroLsg) 88 BH“S‘FF%' fomaed, W&?S@mlﬂ%%@ﬁ@@@ OH,
SH, nitro, CBastp aSEPRAe Mellsmbﬁmonﬁmﬂmmﬂwere@&ﬁiﬁﬂbﬁPA PVT

NR1OR11, NHSO%%”A PEJ@%% %aﬂﬁﬁ%ﬁ? ub thﬁa%a&f &
glr gﬁggl bei ng aI em per e;.mllg LY 4°C(\)Nr1th%:clinsft3a6}1tcia<, tatmitl Qse %?

15 optlmum coatlng concentratlons were determined for each batch of membrancs) The beads
were pelleted by centrifugation (800xg for 7minutes at 4°C), washed once with assay
buffer (S0mM HEPES pH 7.4 containing SmM magnesium chloride) and finally re-
suspended in assay buffer at a bead concentration of 10mg/ml.

20  Bach assay contained 20l of 6.25nM [*HJPGD,, 20p1 membrane saturated SPA beads
both in assay buffer and 10ul of compound solution or 13,14-dihydro-15-keto
prostaglandin D, (DK-PGD;, for determination of non-specific binding, Cayman chemical
company). Compounds and DK-PGD; were dissolved in DMSO and diluted in the same
solvent to 100x the required final concentration. Assay buffer was added to give a final

25 concentration of 10% DMSO (compounds were now at 10x the required final
concentration) and this was the solution added to the assay plate. The assay plate was
incubated at room temperature for 2 hours and counted on a Wallac Microbeta liquid
scintillation counter (1 minute per well).

Compounds of formula (I) have an ICsq value of less than (<) 10pM.

30  Specifically, example 4 has a pICsp = 8.0, example 5 has a pICso = 8.0 and example 43 has
a pIC5o =0.0.



substituted by one or nore substituents independently sel ected from hal ogen,
C3-C7 cycloalkyl, OR6, NRGR, S(O"R6 (where nis 0, 1 or 2), CONRGR7,
NR6COR , SO02NR6R and NR SO02R7. Rl and R2 independently represent a hydrogen
atom hal ogen, C2-C6 al kenyl, C2-C6 al kynyl, C3- C7 cycloal kyl or a

Cl - 6al kyl group, the latter four groups dgeing optionally 70 substituted by
one or nore substituents independently sel ected from hal ogen, C3-C7

cycl oal kyl, . NRGBR , OR6, S(O" R6 (where nis O, 1 or 2); or R and R2

t oget her BEorm a 3-8 menbered ring optionally containing one or nore
atons selected fromO, S, NR6 and itself optionally substituted by one or

nore Cl- G af lsyé caﬁ &ahfag?d}muﬁ?mr&m ic%utg%ﬂg?ic&ﬁﬁbfé%llﬂﬂ soWatddhe et Y !

ei ther of which be opj i onal tltu ed e or nore substituents

i ndependetff Pvn%féfté@t% ddigament %@@ﬁ tregimensyo GWI“BEQD@FW@RG and NR6R , S(O"
R6 (where n 0, 1 or 2), CONRGR , NR6COR7, SO2NR6R and NR6SOZR ; R and R5
independen}ky r e@r esent hydrogen, C3-C7 cycloalkyl or Cl-6al kyl, the | atter
two groups befng optionally substituted by one or nore substituents
independen#t el ected from hal ogen, C3-C7 cycloalkyl, OR6 and NR6R, S(O "
R6 (where ~ol or 2), CONR6R7, NR6COR , SO02NR6R and NR6SC2R7; or R4
and R5 togetnér Mth the nitrogen atomto which they are attached can forma
3-8 nenbered sa Wd heterocylic ring optionally containing one or nore
atons sel ected 0, &5(0, (wheren =0, 1 or 2), NR8, and itself
optionally sub$ ed by hal ogen or C1_3 al kyl; R6 and R7 independently
represents a hydwoggen atomor Cl1-C6 al kyl; R8 is hydrogen, Cl4 al kyl,

-COC1- 4 al kyl, CO2C1- C4al kyl, SO02R6 or CONR6C1- C4al kyl ; RO represents
aryl, heteroarylx C3-C7 cycloalkyl or C,.balkyl, the latter two groups nmay
be optlonally substituted by one or nore substltuents i ndependent |y
selected &ﬁﬁ\halogen, C3-C7 cycloal kyl, aryl, heteroaryl OR6 and NR6R7,
S(O*" eren =20, 1or 2), CONRGR, NR6COR, SO2NR6R7 and NR6SOZR ;
RO and R' independently represent aryl or heteroaryl, hydrogen, C3-C7
cycl oal kyjn wtichs! _6al kyl , the latter two groups being optionally substituted
by one or nore substituents independently selected from halogen, C3-C7
cycl oal kyl, aryl, heteroar R6R7, S " R6 (where n =0, 1 or 2),
CONRGR7,  WR6 60(0 )nm@zgdmzm@@%ﬁtwowcm 10 and R' together with the
nitrogen atomto which they are attached can forma 3-8 nenbered saturated
heterocylic ring optionally containing one or nore atons selected fromO,

S(O" (Whgrighdlogen, cyano or Cyalkyl optionally substituted with one or more halogen atoms;

Y is hydrogen, halogen, CN, nitro, SO,R?, OR?, SR*, SOR®, SO,NRR’, CONR*R®, NR*R®,
NR®SO,R?, NR®CO,R®, NRSCOR?, C,-Cs alkenyl, C,-Cs alkynyl, C5-C; cycloalkyl or C, salkyl, the
latter four groups being optionally substituted by one or more substituents

independently selected from halogen, OR® and NR®R, $(0),R® where n is 0, 1 or 2;

Z is aryl or heteroaryl, optionally substituted by one or more substituents independently selected
from from hydrogen, halogen, CN, OH, SH, nitro, CO;R®, SO,R®, OR?, SR®, SOR®, SO,NR'’R}!,
CONR!®R", NRIR!!, NHSO,R®, NR’SO,R®, NR®CO,R®, NHCOR®, NR’COR?, aryl, heteroaryl,
C,-Cs alkenyl, C,-Cg alkynyl, Cs-C; cycloalkyl or Ci-salkyl, the latter four groups being optionally
substituted by one or more substituents independently selected from halogen, C;-C; cycloalkyl,
ORS, NR°R’, S(0),R® (where n is 0, 1 or 2), CONRR”, NR*COR’, SO,NR°R” and NR*SO,R’.

R! and R? independently represent a hydrogen atom, halogen, C,-Cs alkenyl, C,-Cy alkynyl, Cs-
C, cycloalkyl or a Cy_¢alkyl group, the latter four groups being optionally



O, 1 or 2), NRB, and itself optionally substituted by hal ogen or Cl -C3

al kyl ; R12 represents a hydrogen atom or Cl1_5al kyl which may be substituted
by one or nore hal ogen atons, and R15 represents a hydrogen atom Cl-C6

al kyl, SO2R6 or CORE. 2. Use according to claim1 in which Wis 0, S(O™"
(where nis 0, 1 or 2), CRR2 or NR'" whepe R15 is hydrogen or nethyl. 3.
Use according to claiml1l or 2 in which R and R2 are independently hydrogen
or Cl-3 alkyl. 4. Use according to any one of claims 1 to 3 in which Y is
hydr ogen subsifuseselby ene or @orgaybgijuentsindepeadeily selgetedfrom halpgene-Grydodkis 1 to
4 in whi NRR]ORDBEMYRS (witkel ¥ 0, Dor Pyri mi dyl, each optionally substituted by
hal ogen, CN, SO2R9, OR9, SR9, SOR9, SO2NRIORI 1, CONRICORI 1, NHSO2R9,
NROSCO2R9, NHCOR9, NROCOR9. 6. Use according to any one of claims 1 to 4 in
which Z i phenyl, optionally substituted by hal ogen, CN, SO02R9, OR9, SR9,

ggsg}'disgaﬂﬁéggﬁw e q I%II;m imm; I agge 6 ere ?ﬂwgo ug of fo? :rirté?;%??c)te% S
6l ect ed TRy ST Sadtse S oBAqTRHY iAo gr aRanys SN ST BHERBRy |- acet 1 c
acid, [4-Chloro-2-[[4-(ethylsulfonyl)-2-methylphenyl]thio]phenoxy]- acetic
Fl(2:|_ ([j,[ 4 é}3 ﬁ-c Iresuelrr%s (%-("Iy cyﬁlgaly | o(r r?lzﬁ}lkyl e)i%r oﬁ' ;\lrh]itihélrlu(lyt tlge_ c]gptiljmalglly su%)?]titutfd by one ord ace
i o ol d b sybRtugRth eI Gprt slssied o DR G Gt oabng (e SR SEOn

aci d, 72 (whére@h Qrioor2)[@ONRIRYNRICORNBO,NREaimyd NRI8OeRY ] - aceti ¢ aci d,

[ 4- Chl oro- 2-[[ 4- (et hyl sul f onyl ) phenyl ] am no] phenoxy] - acetic acid,

(4-Cnhl oro-@-é%-, chl or o- 4- (et hyl sul f onyl %:phenyl ]t hi o} phenoxygaaceti c acid,

( 4- Chl or & 2nd R indepgrdenflysrepiss hwpg@nér pREHAN p Gi-Hahdhs RHETIWP &raugs d,

(4- Chl or eihg{optofaliptshystiaued Dnyrie)de ey bubktituentpind ey yontle atlecred ftof, halogen, Cs-C;

4- Chl -2 - Rk gl ' h kil j
G S O SRRSO BRI L s
(4- Chl or d¥ Ry met hyl sul f onyl ) phenyl ] t hi o} phenoxy) acetic aci d,

(4-Chl oro-2-{[4- (et hyl sul fonyl ) phenyl }sul fi nyl } phenoxy) acetic acid,

(4-Chl oro-2- {[4-(nethylsul fonyl)phenyl]sulfonyl}phenoxy)acetic acid,

[ 4- Chl oro"-ﬂz-({g- [ (net hyl am no) car bony] ] phenyl } thi o) phenoxy] acetic acid,
(29) - 2- (R'AMH B togethef with thettiyogsalaton ol Wiitiethgy prelaltaghed exrofeyprispanoi ¢ aci d,
(2R) - 2- (4n&hbeREdPsatirdtt dhdebBENIE rittg! JpABNAI RBRBMiNg AL BF RRRNANMI RIQRRANRIFoaci d,

S(O), (where n =0, 1 or 2), NR?, and itself optionally substituted by halogen or C,.3 alkyl;
R® and R” independently represents a hydrogen atom or C;-Cs alkyl;
R? is hydrogen, C;4 alkyl, -COC,;-C4 alkyl, CO,C;-Caalkyl, SO,R® or CONR®C)-Calkyl;

R® represents aryl, heteroaryl, C;-C; cycloalkyl or Cy_¢alkyl, the latter two groups may be
optionally substituted by one or more substituents independently selected from halogen, C;-C;
cycloalkyl, aryl, heteroaryl OR®and NR®R’, S(0),R® (where n =0, 1 or 2), CONR®R”, NR°COR’,
SO,NR®R” and NR°SO;R’;

R'?and R'! independently represent aryl or heteroaryl, hydrogen, C3-C; cycloalky! or C, salkyl, the
latter two groups being optionally substituted by one or more substituents independently selected
from halogen, Cs-C; cycloalkyl, aryl, heteroaryl, OR®and NR®R?, S(0),R® (where n=0, 1 or 2),
CONR®R’, NR°COR’, SO,NR°R” and NR*SO,R’;



(2S)-2-(4-Chloro-2-([2-chl oro-4-(met hyl sul fonyl ) phenyl ] t hi o} phenoxy) pr opanoi
c acid,

(2S)-2-(4-Chloro-2-{[ 2-chl oro-4-(ethyl sul fonyl) phenyl]thio}phenoxy) propanoic
acid, 2-(4-Chloro-2- { [2-chloro-4-(nethylsulfonyl)phenyl]thio }

phenoxy) - 2- met hyl pr opanoi ¢ aci d, 71

{4-Chl oro-2-[ 4- (et hyl sul f onyl ) phenoxy] phenoxy} aceti c acid,

{4- Chl oro-2-[ 2-chl oro-4- (et hyl sul fonyl ) phenoxy] phenoxy}acetic acid,

{4-Chl or ®'2-[ 2- chl or o- 4- (et hyl sul f onyl ) phenoxyl phenoxy}aceti c acid,
(2S)-2-{4-Cnhloro-2-[4-(net hyl sul fonyl ) phenoxyl phenoxy} propanoi ¢ acid,

(29) - 2- {4l Qs P st TS Y o MRS DPK FRDEN O R GRANO! ©
(29)-2-{ 4at(l:hte_d thetezcylR-risigloptienally cantdiying eriefon mpfe)gimansiepted FremdX WP Gplzemon T
acid, {4, bolhoRRDLRY Relf SuSshhity bdnluBPh/AHA e aignoxy] phenoxy) acet ¢
acid, {2-[2-Cnhloro-4-(nethylsulfonyl)phenoxy]-4, 5-difluorophenoxy}acetic
aci d,

2- { 4- Chl &'breprefedtsatlydrogentatgmot Gyealkyl Wlochmiythesnstiiteterox v} maredmlopynl pr opanoi ¢
acid, (4l gigo- 2-{[ 2-chl oro- 4- (et hyl sul fonyl ) phenyl ] am no} phenoxy) acetic
acid, (4-Chloro-2-{[2-chloro-4-(methylsul fonyl)phenyl]an no}phenoxy)acetic
aci d,

[ 2- {[ 2- Ci"aemestnts abydipgentatdng ayICy piel $OIR ok GPRA- (tri f | uor onet hyl ) phenoxy] acet
ic acid, (29)-2-[2-{[2-

Chl or o- 4- (et hyl sul fonyl ) phenyl Jthi o}-4(trifl uoronethyl)phenoxyl propanoi
aci d, 2(. Use)gccording tgl clziipr)n 1 inywllxich W ;rs 0, S(O), (where nis 0, lyor)2F;, CIQ'R2 gr I\?R]??vhere R
[ 2- { [ 2- Chi wydeopén behéiiyisul fonyl ) phenyl I thio}-4-(trifluoronethyl)phenoxy]aceti
c acid,

(2S)-2-[2-{[2-Chl oro-4-(et h}/l sul fonyl %{phen |Jthio}-4-(trifluoronethyl)phenox
y) pr opandh ¢ @iageording to claim 1 or 2 in which R’ and R* are independently hydrogen or

[2({4- [ (&qakby! am no) sul fonyl ] phenyl }thio)-4-(trifluoromethyl)phenoxy]aceti
c acid,

[ 2-[ 2- Chl or 0- 4- (et hyl sul fonyl ) phenoxy] -4-(trifl uoronet hyl)phenoxy]acetic

aci d, 4. Use according to any one of claims 1 to 3 in which Y is hydrogen, halogen or

[ 2-[ 2- Chl@rarigt. (et hyl sul fonyl) phenoxy] -4-(trifluoronethyl)phenoxy]acetic

aci d,

2-[2-[2-Chl oro-4-(net hyl sul fonyl ) phenoxy]-4-(trifl uoromnethyl)phenoxy] but anoi
c acid, 5. Useaccording to any one of claims 1 to 4 in which Z is phenyl, pyridyl or pyrimidyl,

[2-{4- [7( R RS R h A s b) R Tob N EROXY IR Jokt SRE SBRP ATRNRYR) PESRR* K] acet i

aci d, 9 g 9 9 9

(29)-2-[ ﬁﬂ@ﬁs@%pﬁigﬁp%sﬁﬁp%-l ] phenoxy) -4-(trifl uoromnet hyl ) phenoxy] pr
opanoi ¢ acid, (2-[2-Chloro-4-(nethylsulfonyl)phenoxyl-4-fluorophenoxy} _
acetic acy d. yselatsdeding Ty B Saclsrchithy] 24 ORLRDERRKY byl QEQRRGNOXY) - aceti ¢
2- ~2- [ 2- (tihelogens PHEOIR/) QR SBRPORMMDRYR: 4CONBGREpNESOR) NR*S@:Rhy | pr opanoi ¢
acid, (2NUCErEMRECORY- (et hyl sul fonyl ) phenyl [ thio)-4-fl uorophenoxy)acetic
acid, (2-1[2-Chloro-4-(ethylsulfonyl)phenyl]thio)-4-fluorophenoxy)acetic
acid, 2-(2-1[2-Chloro-4-(nethyl sul fonyl)phenyl]thio)

- 4- f | uor chheldsagjordingtotany ope efsiairos t toefcwhgre the compound of formula (1) is selected from:

[ 4- Chl or o Z=ricRo-2Y {h?mmn)ygﬂ%ﬂmﬂoﬁ%ﬁdxﬂ-wid acid,

(2-{2-Chl grq-4-[ (et |.f opyl i,nO n -4-f| yor ophenoxy) acetic acid,
(2S) - 2-( 4@6%1‘5?‘ ul’ia %"ﬁghﬁﬁ?%ﬁé:&%g%%ﬁo&ﬁ%ﬂxﬂiﬁ%‘#@laf‘g’m' nol phenoxy) pr opanoi
c acid, [2-[[44(Fﬂtyﬂsa.JHm)@pbf{DQL]@Nﬂmxyjmthﬁ'k}ﬂI‘(Srlfhlutcir@tivl)))hﬂneWM]emm)

phenoxy) - [ai[ﬁﬁthylklﬂfogﬂ%lﬁk)ﬁf] -4~(trifluoromethyl)phenoxyJacetic acid,

5



acid, (25)-2-(4-Chloro-2-([2-chloro-4-(nethylsulfonyl)phenyl]am no
) phenoxy) pr opanoi ¢ aci d,
2- (4- Chl oro-2-([2-chl oro-4- (et hyl sul fonyl ) phenyl | ar ni no)
phenoxy) - 2- met hyl propanoi ¢ aci d,
[ 4- Chl oro- 2- (pyrim di n-5-yl oxy) phenoxy] agetic acid, [4-Chloro-2-(quinolin-3
-onxy)phenoxy) acetic acid,

[ 2- Chl or 0- 4- ( net hy Isulfonyl)phenyl]an1no) - fl uor ophenoxy) aceti c acid,

(28) 2- (2£4((FM0TQ}$I-[61(6h)45l(1f¢BYlﬂl3wabf}IﬂJﬁ3ﬁxybh@ﬁyaqld\,m no) - 4- f | uor ophenoxy) pr opano
i ¢ acid, [4-Chloro-2-[[4- (methylsulfonyl)phenyl]ammo]phenoxy] acetic acid,

{4-Chl oro 4(2151'[1&0-2 5 cﬁloro—4 Emné%hyle{lllt% l)fpgg%k]kh?oqeﬂ%oxﬁacegp Xcul ?Irbnl%lop Penoxyl

acetic ach
{4- Chl or o{[ZﬂblP@%Eﬂtlbfﬂ&ulfdn)(lmrﬂﬂthm}thnW)f)Cpmmd ] (et hyl ) ami nol phenoxy) acetic

aci d, (2 4((E}ﬁor6hL{[4 @n&hﬁlﬁlﬂﬁ?%’eﬁ%h Yhattighflg] - 4-f1 uor ophenoxy) acetic

?Zi (lehl or 0{£8lrlaro(%?fg?-ﬁéplé)8¥?£¥ T t}ggﬁ(’]}/ernf’% g%ﬁé%‘]é‘fﬂsr;))[%)engisf Ip(f:le?l‘g;(S) acetic

aci d, [ 4{43Ghloroe2-[2-¢chloiorbtyanehentlithipiphplheyleseritacdt i ¢ aci d,

(25)-2-[4 oic acid, (2S5)-2-(2-f
[ 2- ChIoro@ga?g?g‘ﬁziéeo&%ﬂﬁﬂﬂﬁﬂﬁﬁgﬁmgﬁm?%%'?ﬁﬁ@?@ahenox )propan0|c aci d,
2- (2-f (4—Chloro-2 {[4 lémei:hylsul onyl)phenyl]sulﬁnyl phenoxy)acetic a01d (4-Chloro-2-

[2-Ch|oro{M{ﬁemyyﬂﬁm&ﬂﬂmyﬁkpﬁm@%mhammﬂm&m4mﬁduorophenoxy)-2-nethyIpropanoic
aci d,
[ 2- ~[ 2- Ch 4 Chlo -zg(r{ret[%nefhg uﬁ“}‘“"r? onﬁg%he%l(}ithmgp h)en%y{aceuc ubr onet hyl ) phenoxy] ace

tic acid,¢( ) 2 (4 Chloro-2 {[4 (methylsul onyl)pheny thio} phenoxy)propanoic acid,
[2-{]2- Ch(:zsm)-a-(‘ﬂ{(h&irdﬂyi{W(ﬁdﬂﬁ&du}fbﬂ@&)@kéﬂyﬂfﬁﬂﬁaméxy()fnrbpafnbwabiﬂrret hyl ) phenoxy] acet

compound Bo#oF GRS ix e KRR iR o B DPRER £ °Coi vat e6
t her eof 7&S)-HG-Ghirro- [2@lw0~£ (ethpylsulfopyphen tmmmwoxmprosvar@w &id, CH2, NH or
NMVe; X i szkmtmgﬁﬁz @pz-c@lm&al(ﬂﬁyﬂlymmfdapn;smyymoﬁﬂ&&ky)tphﬁahytayopaﬂﬂc Rhid, or e
hal ogen a%40 Eﬁloro-Z [4- (me y. suP gnyl)phen%lq?]gferr}o%r}acetlc amd
{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy } acetic acid,
{4-Chloro-2-[2-chloro-4-(ethylsulfonyl)phenoxy]phenoxy }acetic acid,
(25)-2-{4-Chloro-2-[4-(methylsulfonyl)phenoxy]phenoxy} propanoic acid,
(28)-2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy} propanoic acid,
(25)-2-{4-Chloro-2-[2-chloro-4{ethylsulfonyl)phenoxy]phenoxy} propanoic acid,
{4,5-Dichloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy } acetic acid,
{2-{2-Chloro-4-(methylsulfonyl)phenoxy]-4,5-difluorophenoxy} acetic acid,
2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxyjphenoxy}-2-methylpropanoic acid,
(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyljamino} phenoxy)acetic acid,
(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenylJamino} phenoxy)acetic acid,
[2-{[2-Chloro-4-{methylsulfonyl)pheny!]thio}-4-(trifluoromethyl)phenoxy]acetic acid, (25)-2-[2-{[2-
Chloro-4-(methylsulfonyl)phenyl]thio}-4(trifluoromethyl)phenoxy]propanoic acid,
[2-{[2-Chloro-4-(ethylsulfonyDphenylithio}-4-(trifluoromethyl)phenoxy]acetic acid,
(28)-2-[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio} -4-(trifluoromethyl)phenoxy}propanoic acid,
[2({4-[(Dimethylamino)sulfonyl]phenyl}thio)-4-(trifluoromethyl)phenoxylacetic acid,
[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]acetic acid,
{2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-(triflucromethyl)phenoxy]acetic acid,
2-[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]butanoic acid,
[2-{4-[(Dimethylamino)sulfonyl]phenoxy }-4-(trifluoromethyl}phenoxy]acetic acid,



Z is phenyl pyridyl or pyrimdyl each optionally substituted by one or nore
substituents independently selected from hal ogen, CN, Cl.3al kyl optionally
substituted with one or nore hal ogen atons, S02R9, OR9, SR9, SQ09,
SO2NR10R11, CONRI OR', NHSO2R9, NR SO2R9, NHCOR9, NRICOR9; R and R2

i ndependently represent hydrogen or Cl_6al kyl; R6 and R independently
represent hydrogen atomor Cl.6alkyl; R8 is hydrogen, ClIA alkyl, -COCI-C4
al kyl , C02Cl - C4al kél' , SOZR6 or CONRG6CI1-C4alkyl; R9 is Cl.6alkyl optionally
subst i t ut @8-BR- il geqﬁl}ylﬁwao)ml@nalﬂmwwxy}ﬁd@ﬁéﬂ@mthwpheewéﬁemmwﬂogen or
Cl - 6al kyl {2-[2p0H0rb-dQshethpRbifonyl)pien6RHRAIUBEHhenoxy } acetic acid,

?L[e;‘;'yﬁ B é[ggr;(hﬁ g.rﬂ-gé’%#g@fc@?fjﬁﬂeﬁ‘&x%ﬁ-h.‘hu&%bﬁ’em;?y} Lebnggr o- 2-

aci d. 2- | 42—b}&%ilgm(ﬁmwwmmmén@;@yqupwah&me@ylmaaoian@id,

2-[4-chl 2eiidehl Ramens) Moy APMREHAGHRIxGladetic deidr € excl uded; 75

when X |g§§@[8ﬁ J@Eelg@%frreé fi)éi@% wqpﬂ RZQ?:gre ot h1 hi%drogen and Wis CH2,
then Z i sAbt E tosty(ethylsu ﬂ“yig’ﬁ%U 1P} ST RRPRXYBCUC A 8 in which Wis O or
NH.  10. AZtsblometsdwetdbyldulfmpybphenylihing -8-fluprophenciy)\AfehydpropdnoicAcidonpound
accor di nop4th1AHY-(9RGarBberfzy GpHRoS 1 QicHBidl N which R and R2 are independently
hydr ogen Qr hyl .~ 12 C ou accordjn o any gne of clains 8 to 11 in
whi ch X i@'ﬁzﬁﬁ‘?%'d'&e]ﬂmlﬂ“?f”bﬁ) 1@?511&“%%%@8%’%%&%%&% any one of clains
8 to 12 i@SW40hro-2{[Ryuliicogeiethyllshifory pheqytiamito fthenuxs)pigpahdic adiy, one of
clains 8 §¢_ 1.y Yhi | [yt he 4: position by a
substi tuein?4 é@?%’?tgg ﬁfr&(r)oﬁqu @?@%@&ﬁﬁ‘?@@‘wﬁ%ﬂ%&@%@‘ RO where R9

is nmethytcibr ethyl, and substituted in the 2- or 3-position by a
subst i t ueqk. el efloR0- [N URh Oy SR Spthy hino oAt plohld aopt | onal |y
co

bsti i th I : : d d
Cl'aim ' S bEE-F Aarflor] Fasrar LR e Eisg) e B MSRIORTER o] phenoxy] -

acetic acadl, |[4-Chloro-2-[[4-(ethylsulfonyl)-2-nmethylphenyllthiol phenoxy]-
acetic acj 4-Chl oro-2-1 4-( et hyl.sul.f onyl ) phenoxy] phenoxy] - acetic acid,
[ 4- Chl or ot-4gzi“::}[1‘fr£é((ﬁgtuﬁ§lfns%V%”é’r"?&}%}"ﬁ%ﬂ%ﬁil %‘f‘ﬁ%’/ nol phenoxy] - acetic acid,

( 4- Chl or of4zCHigra-2e(hioelo-3 -yl oxydiigiasay] eetindcidphenyl | t hi o} phenoxy) aceti ¢ aci d,

(4- Chl or 0274 R roRilh G @nds B EHY 1faRG UDNBRYhddoR) RIRD SAEXY) acet i ¢ aci d,
(4-Chloro-2 t hi enoxy)acetic acid

O o e SO e

{ 4- Chl or o¢£€hiord-Xi2-0Kiorod4-Girainduifemyl jphényl johqund)amins ) phemdxly Facetd adid,
{4-Chloro-2-[[2-chloro-4-(methylsulfonyl)phenyl](ethyl)amino]phenoxy}acetic acid,
(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino }-4-flucrophenoxy)acetic acid,
{2-[2-Chloro-4-(methylsulfonyl)phenoxy]phenoxy}acetic acid,
{4-Chloro-2-[4-(methylsulfonyl)-3-(trifluoromethyl)phenoxy]phenoxy}acetic acid,
[4-Chloro-2-(quinolin-8-ylthio)phenoxy]acetic acid,
(2S)-2-[4-Chloro-2-(4-nitrophenoxy)phenoxy]-propanoic acid,
(25)-2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-fluorophenoxy)propanoic acid,
2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-fluorophenoxy)-2-methylpropanoic
acid,
{2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-(trifluoromethyl)phenoxy]acetic acid,
[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino }-4-(trifluoromethyl)phenoxy]acetic acid

and pharmaceutically acceptable salts and solvates thereof.

8. A compound of formula (IA) or pharmaceutically acceptable salts or solvates thereof:



(4-Chl oro-2-{[ 2- (et hyl sul fonyl ) phenyl ]t hi 0o} phenoxy) aceti c aci d,

(4-Chl oro-2-{[ 4-(net hyl sul fonyl ) phenyl ] sul fi nyl } phenoxy) acetic acid,

(4-Chl oro-2-{[4-(met hyl sul fonyl ) phenyl ] sul f onyl } phenoxy) aceti c aci d,

[4-Chloro-2-({4-](

(2S)-2-(4-Chloro-2

(2R)-2-(4-Chloro-2
0-2

(2S)-2-(4-Chlor

c acid, HO. O
(29) - 2- (4- Chl oy of 2-
acid, 76 2-(R= 6
phenoxy) - 2- met il p
4- Chl or 0- 2-[ 4- (meLh
{4-Chloro-2-[2
(4-Chl OTo- 2-[ 2- ch

2-
4-
4-
4-[ (et hyl am no) car bonyl | phenyl } t hi o) phenoxyl aceti c aci d,

r {[4- (et hyl sul fonyl ) pjyeenyl ] t hi o} phenoxy) propanoi ¢ aci d,
{[4- (met hyl sul f onyl ) phenyl | t hi o} phenoxy) pr opanoi ¢ aci d,
{[

2- chl or o- 4- (et hyl sul f onyl ) phenyl | t hi o} phenoxy) pr opanoi

anoic acid, f

W.f onyl ) phenoxyj phenoxy) acetic acid,
4- (et hyl sul f onyl ) phenoxy] phenoxy) acetic acid,

0- 4- (et hyl sul f onyl ) phenoxy] phenoxy) acetic acid,
(
o

@

t hyl sul f onyl ) phenoxy] phenoxy) pr opanoi ¢ aci d,
(2S)-2-(4-Chl oro-2X[ hl or o- 4- (et hyl sul f onyi ) phenoxy] phenoxy) pr opanoi c

aci d,

(2S)-2-{4-Chl oro-2-[2-chl oro-4-(ethyl sul fonyl ) phenoxy] phenoxyl pr opanoi c

aci d, (4(]?- Di chl or o- 2-[ 2-chl or o- 4- (net hyl sul f onyl ) phenoxy] phenoxy) acetic
acid, 12% % Chl or o- 4- (et hyl sul f onyl ) phenoxyl -4,5 -difl uorophenoxy) acetic
aci d,

2- (4- Chl omGekdch: 2- chl or o- 4- (et hyl sul f onyi ) phenoxy] phenoxy) - 2- net hyl pr opanoi ¢
acid, (4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]am no) phenoxy)acetic
acid, (4-Chloro-2-{[2-chloro-4-(nethylsulfonyl)phenyl]am no~phenoxy)acetic
aci d, Wis O, S, CH,, NH or NMe;

[ 2- ([ 2- Chl or 0- 4- (et hyl sul fonyl ) phenyl]thio)-4-(trifluoronethyl)phenoxy]acet
ic acid, ) )

(2S) - 2- (2X{is halagan o Gr-salkyhhiph may, bs whstitytpshldignejor mpesihalegen #9ms; uor onet hyl ) pheno
xy] pr opangiichyiedgdn, halogen or Cyalkyk _ _ _
[2- {12- Onlor e G55 boSI R AR SR RleGheidda b3 bid o HRTORBLRNARARAS Kk Aoet
(29) - 2- [ 2selqered Gloindratpgan, (@Y, Ky sadlol psiophl)yabstiutgd withodnear (tri f | uor omet hyl ) phenox
y] pr opanojnereafaioden atoms, SO.R’, OR’, SR’, SO°, SO,NR'R"!, CONR'’R'!, NHSO,R’, NR’SQ2R’,

[2-((4-] (HH%E{QWC%II{BQ) sul fonyl ] phenylz) thi o) -4- (trifluoronethyl)phenoxy]ace

tic acid,

[ 2-] 2- Chl or 0- 4- (et hyl sul fonyl ) phenoxy] -4-(trifl uoromethyl)phenoxy]acetic
aci d, R' and R? independentl t hyd C,-calkyl;

[ 2-[ 2- Chl or%n- 4- (utlateﬂi/nl grlljlyfrgl?]r?/sle?pﬁeﬁginy?r- 4'-6a(“'fyr’i fl uoronet hyl ) phenoxyl aceti c

acid,

2-[ 2- [ 2- CRF adR"4ndepeidantlysrepré@nyty)ipaenasy br @rlkyl f | uor omet hyl ) phenoxy] but anoi
c acid,

2-{4-1 (D get hyl am no) sul f onyl hcnoxy)-4-(trifl uoronet hyl henoxy] aceti c
[aci g, L Rgrg hydrogen, CM)alkyl, -COC,- Ealkyl, C&C,-C‘;a(llkyl, SOZRgor CONRycl)-&alkyl; vl

(2S)-2-[2-{4-[ (D et hyl ar ni no) sul fonyl | phenoxy) -4-(trifl uoronet hyl ) phenoxyl p
ropanoi ¢ aei -[2- Chl = 4- byl sul  onyl ) phenoxy] - 4- f | uor ophenoxy)
acetic aclﬁdfsqz‘fajgﬁﬁét&"%Sg'ﬁ)%lt'(ltgé %]I[’asl(%lﬁeﬁ’gﬁ?/l ) phenoxyl - 4-f 1 uor ophenoxyl acetic
aci d,

2- 12- [ 2- CRI“end R4 indepandgntky uerresaniihydiaeanox @Bi-«alkyil uor ophenoxy) - 2- met hyl pr opanoi ¢

acid, (2-([2-chloro-4-(nethylsulfonyl)phenyl]thio)-4-fluorophenoxy)acetic
aci d, provided that:

e the compounds 2-[4-methyl-2-(benzyl)phenoxy]lacetic acid, 2-[4-chloro-2-
{benzyl)phenoxy]jpropanopic acid, 2-[4-bromo-2-(4chlorophenoxy)phenoxy]propanopic
acid and 2-[4-chloro-2-(4chlorophenoxy)phenoxy]propanopic acid are excluded;



(2-{[2-Chl oro-4-(ethyl sul fonyl)phenyl]thio)-4-f I uor ophenoxy) aceti c acid,
2-(2-([ 2-Chl oro4- (et hyl sul fonyl ) phenyl I t hi 0) - 4-f | uor ophenoxy) - 2- et hyl pr opa
noi ¢ acid,

(2-{2-Chl oro-4-[(ethyl sul fonyl)am no] phenoxy) - 4-fl uorophenoxy) aceti c acid,
(2S)-2-(4-Chloro-2- {[2-chloro-4-(ethyl syl fonyl)phenyl] am no)

phenoxy) pr opanoi ¢ aci d,

2- (4- Chl oro-2-1[ 2- chl or 0- 4- (et hyl sul f onyl ) phenyl ] am no) phenoxy) - 2- et hyl prop
anoi ¢ acid,» (S} X2 chibro llisoh-@etBd, R 2nd®i bue batk Hyd(apat dny Msis CHO tigh ) ghwaiaydhinyRm no |
phenoxy) propanoi ¢ acid, 77

2-(4-Chl oro-2-{[ 2-chl oro-4-(net hyl sul fonyl) phen am no} phenoxy) - 2- net hyl pro
panoi ¢ acl-d, [4-&KPEPYNg a%W@%ﬁPalaﬂuﬁﬂwb&lW éﬂs NH-acetic acid,

[ 4- Chl or o- 2- (qui nol i n- 3-yl oxy)phenoxy] acetic acid, (2-{

[ 2- Chl or 0104 é%{’]&{‘l"a% A %%BP ﬁﬁ?ﬁ}nsﬂ) fl uor ophenoxy) acetic acid,

(28) 2-(2-4 or o- phenyl ] am no) - 4- f | uor ophenoxy) pr opano
ic acid,

{ 4- Cnl or or12- A kémpdih@a&oftifgd B iy bW trms 9 Bhe W litR AMIR? @R no] phenoxy}acetic

aci d,
{4- Chl or oindeppndsntylivgragen onmethyly | sul f onyl ) phenyl ] (et hyl ) ani no] phenoxy} aceti c
acid, (2-{[2-Chloro-4-(ethylsulfonyl)phenyl] am no} - 4-fl uor ophenoxy) acetic

oGNS Sodab S bl BRI RagsY) Preno)

(2S)-2-[4-Cnhl oro-2-(4-ni trophenoxy) phenoxy] - propanoi ¢ aci d, .
(29) - 2- ( 21 [ RcbhahRnB aiokdihd W asble R HaRIEE b LATAIOPY 45 Jdhdih OPPENOXY) pr Opanoi

c acid,
2-(2- {[2 Chl or o- 4- (et hyl sul f onyl ) phenyl ] am no} - 4-f| uor ophenoxy) - 2- et hyl pr op

anoi c acifh A comiound accordm% to any one of claims 8 to 13 in which Z is phenyl substituted

[ 2- { [ 2- Ch l Aeit gﬁ% alﬁlgtlla}ef(t é?l%fg?dsﬁll? éﬁ%g ;] Mﬁl T M"ﬁé)ORg &{bg(g kp Wﬁefﬁ )l({y :!Sac ©

tic acid,™tetposts

-4-(trif | tiethyd e ethyll Jrphsebuinyddia eiei2e oﬂit—ptd;,ltlon by a substituent selected from fluoro, chloro or C,.

[2-[4-(Et hg&f%mﬁ%ﬁ%ﬁthﬁeﬂﬁr'}fér &gﬁ(ig?;{l&)%henoxy] acetic acid,

[ 4- Chl oro noxylace and pharmaceutical ly
acceptabl e salts and solvates thereof. 16. A conpound of fornula (IA) as

defined ips ameoap&nafac&!nﬁhg& cBiith @ sdiBctdoriise in therapy. 17. A
phar maceut i cal osi onpri.si ﬂ a conpound, of fornula (1A as defined

in any on[é-Clﬁqroc?r[érqD??&lygu{fw )ghegy It PORIESERICASM) y acceptabl e salt t her eof
in conbi nptmmdsrom[[ah(emyasmmq@)m el Iphenglthaiisiahdg]-cadticiaeids or diluents. 18.

Use of a eut| cally acceptable salt as
defi ned | om%g[ecleqwl IFH?A?P\?% ’%’l?hir@xﬁ]%feg%a?rmuf acture of a nedi canent for
treating d- @ltyeés[é“ {methstisuifonytiptienytainionlpbénoRThtic p@dept or activity is

benefi ci ajy. Clﬁ&o-zl{f[f cﬁ‘l%oaf Ghé%l%zl%ﬁoﬁ;h éﬂgﬂ]&ld'}lﬂﬁerﬁkﬂa&ﬁ@ac% sease is asthma or

rhinitis. t'ron of ompound of fornula (1)
whi ch conﬁr@l‘é‘é@‘z Q[%r)“fhlP’é’a‘bfqﬂlﬂﬁ“kf?ﬂyb)P pGimshegexypaseiiqAcid. (11)
(4-Chloro-2-{{4-(methylsulfonyl)phenyllthio} phenoxy)acetic acid,

{4-Chloro-2-[(5-chloropyridin-2-yl)thio]phenoxy}acetic acid,
{4-Chloro-2-{(2-chloro-4-cyanophenyl)thio]phenoxy}acetic acid,

(4-Chloro-2- {[2-(methylsulfonyl)phenyl]thio} phenoxy)acetic acid,
(4-Chloro-2-{[4-(methylsulfonyl)pheny!]sulfinyl } phenoxy)acetic acid,

(4-Chloro-2- {[4-(methylsulfonyl)phenyl]sulfonyl} phenoxy)acetic acid,
[4-Chloro-2-({4-[(methylamino)carbonyl]phenyl} thio)phenoxylacetic acid,
(28)-2-(4-Chloro-2-{{4-{methylsulfonyl)phenyl}thio } phenoxy)propanoic acid,
(2R)-2-(4-Chloro-2-{[4-(methylsulfonyl)phenyl]thio} phenoxy)propanoic acid,
(25)-2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl]thio} phenoxy)propanoic acid,
(25)-2-(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]jthio} phenoxy)propanoic acid,



78 HW Z Y X (Il) inwhich W X Y and Z are as defined in formula (1)
or are protected derivatives thereof, with a conpound of forrmula (I111):
L-CR R CO2R13 (I111) where R and RZ are as defined in fornmula (1) or are
protected derivatives thereof, R 3 is hydrogen or a Cl-C o al kyl group and
L is a leaving group, or (b) reaction ofgea conpound of formula (V) with a
conpound of forrmula (MI): O3 R ~ ROV, H YZL X (V) (MIl) in
which X, Y and Z are as defined in fornmula (I) or are protected derivatives
t her eof , 3A4-GhlS0-2NR-chbloraat-(RitBylswfonyphenyl]Gde  pheaoky)t2-metbylpropanedt dcid, i s i odi de,

{hereat 1 off (g R D R DA ) B0 b or ot ng oroup
hydr ol ysi ¥gChlere-2d2teblorgyt-smpthrsufonygphepoxyphenoxpisetticigidaci d - oxi dati on of
sul phi des{4chlsrdl2rehicies-(@hylsiHoRITREeSoxy fpRéndkdcatic Rkiar maceut i cal Iy acceptabl e
salt. (28)-2-{4-Chloro-2-[4-(methylsulfonyl)phenoxy)phenoxy} propanoic acid,
(28)-2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy} propanoic acid,
(28)-2-{4-Chloro-2-{2-chloro-4-(ethylsulfonyl)phenoxy|phenoxy} propanoic acid,
{4,5-Dichloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy} acetic acid,
{2-[2-Chloro-4-(methylsulfonyl)phenoxy}-4,5-difluorophenoxy}acetic acid,
2-{4-Chloro-2-[2-chloro-4-(methylsulfonyl)phenoxy]phenoxy}-2-methylpropanoic acid,
(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]amino) phenoxy)acetic acid,
(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl]amino} phenoxy)acetic acid,
[2-([2-Chloro-4-(methylsuifonyl)phenyl]thio}-4-(trifluoromethyl)phenoxyacetic acid,
(28)-2-[2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-(triflucromethyl)phenoxy]propanoic acid,
[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio}-4-(trifluoromethyl)phenoxy]acetic acid,
(25)-2-[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio} -4-(trifluoromethyl)phenoxy]propanoic acid,
[2-({4-[(Dimethylamino)sulfonyl]phenyl}thio)-4-(trifluoromethyl)phenoxy]acetic acid,
[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]acetic acid,
[2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxyacetic acid,
2-[2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-(trifluoromethyl)phenoxy]butanoic acid,
[2-{4-[(Dimethylamino)sulfonyl]phenoxy}-4-(trifluoromethyl)phenoxy]acetic acid,
(28)-2-[2-{4-[(Dimethylamino)sulfonyl]phenoxy } -4-(trifluoromethyl)phenoxy]propanoic acid,
{2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-fluorophenoxy} acetic acid,
{2-[2-Chloro-4-(ethylsulfonyl)phenoxy]-4-fluorophenoxy}acetic acid,
2-{2-[2-Chloro-4-(methylsulfonyl)phenoxy]-4-fluorophenoxy}-2-methylpropanoic acid,
(2-{[2-chloro-4-(methylsulfonyl)phenyl]thio}-4-fluorophenoxy)acetic acid,
(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]thio}-4-fluorophenoxy)acetic acid,
2-(2-{[2-Chloro-4-(methylsulfonyl)phenyl]thio}-4-fluorophenoxy)-2-methylpropanoic acid,
(2-{2-Chloro-4-[{ethylsulfonyl)amino]phenoxy}-4-fluorophenoxy)acetic acid,
(28)-2-(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyl]amino } phenoxy)propanoic acid,
2-(4-Chloro-2-{[2-chloro-4-(ethylsulfonyl)phenyljamino} phenoxy)-2-methylpropanoic acid,
(2S)-2-(4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyllamino} phenoxy)propanoic acid,
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2-(4-Chloro-2- {[2-chloro-4-(methylsulfonyl)phenyl}amino} phenoxy)-2-methylpropanoic acid,
[4-Chloro-2-(pyrimidin-5-yloxy)phenoxy]acetic acid,
{4-Chloro-2-(quinolin-3-yloxy)phenoxylacetic acid,
(2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-fluorophenoxy)acetic acid,
(28)-2-(2-{[2-Chloro-4-(methylsulfonyl)phenylJamino} -4-fluorophenoxy)propanoic acid,
{4-Chloro-2-[[2-chloro-4-(methylsulfonyl)phenyl](methyl)amino]phenoxy}acetic acid,
{4-Chloro-2-{[2-chloro-4-(methylsulfonyl)phenyl](ethyl)Jamino]phenoxy}acetic acid,
(2-{[2-Chloro-4-(ethylsulfonyl}phenyllamino}-4-fluorophenoxy)acetic acid,
{4-Chloro-2-[4-(methylsulfonyl)-3-(trifluoromethyl)phenoxyJphenoxy} acetic acid,
{4-Chloro-2-(quinolin-8-ylthio)phenoxyJacetic acid,
(28)-2-[4-Chloro-2-(4-nitrophenoxy)phenoxy]-propanoic acid,
(25)-2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]lamino}-4-flucrophenoxy)propanoic acid,
2-(2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino}-4-fluorophenoxy)-2-methylpropanoic acid,
[2-{[2-Chloro-4-(methylsulfonyl)phenyl]amino}-4-(trifluoromethyl)phenoxy]acetic acid,
[2-{[2-Chloro-4-(ethylsulfonyl)phenyl]amino) -4-(trifluoromethyl)phenoxy]acetic acid,
[2-[4-(Ethylsulfonyl)benzyl]-4-(trifluoromethyl)phenoxylacetic acid,
[4-Chloro-2-(3-cyanobenzyl)phenoxylacetic acid,

and pharmaceutically acceptable salts and solvates thereof.

16. A compound of formula (IA) as defined in any one of claims 8 to 15 for use in therapy.

17. A pharmaceutical composition comprising a compound of formula (IA) as defined in any one
of claims 8 to 15 or a pharmaceutically acceptable sait thereof in combination

with pharmaceutically acceptable carriers or diluents.

18. Use of a compound of formula (IA), or a pharmaceutically acceptable salt as defined in any one of
claims 8 to 15 in the manufacture of a medicament for treating a disease in which modulation of CRTh2

receptor activity is beneficial.

19. Use according to claim 18 wherein the disease is asthma or rhinitis.

20. A process for the preparation of a compound of formula (I) which comprises

(a) reaction of a compound of formula (II}:



in which W, X, Y and Z are as defined in formula (I) or are protected derivatives thereof, with a
compound of formula (IIT):

L-CR'R’CO,R® (11D

where R' and R? are as defined in formula (I) or are protected derivatives thereof, R'™® is hydrogen or a
C,-Cyp alkyl group and L is a leaving group, or
(b) reaction of a compound of formula (V) with a compound of formula (VII);

o.__OR"
R‘l ‘
R’ 0
Y "
z—L' X
V) VI

in which X, Y and Z are as defined in formula (I) or are protected derivatives thereof, V is S, NR®or O.
RPis H or a C;-poalkyl group, and L! is iodide, bromide, chloride, fluoride or an activated alcohol,
and optionally thereafter (a) or (b) 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

¢ forming a pharmaceutically acceptable salt.



