WD 2007/ 039741 PCT/ GB2006/ 003697 1 BI PHENYLOXYACETI C ACI D

DERI VATI VES FOR THE TREATMENT OF RESPI RATORY DI SEASE The present

i nventi on welmbesItdo substituted phenoxyacetic aci ds aspgisebibe/003697
pharmaceuti cal conmpounds for treating respiratory disorders,

phar maceuti cal conpositions s containing them and processes for
their preparation. W?2004089884 and W2004089885 di scl ose a series
of phenoxyacetic acids that are actlv? at the CRTh2 receptor. It has
now been found that certain conmpounds within the generic scopes of
WD 200408 28 BENA ok YWOROQALSB D8 BER 1 vETHVES GOR STrEEC rf RaraknTy ofliRgeb1¥8€0ky DISEASE
therein, exhibit surprisingly high potency at the CRTh2 receptor
together with excellent 10 pharnmacokinetic properties in ani mal

speci es, and as a consequence are expected to be potentially useful
for the treat ast hma
and | COPD. I o e BB RO LR ShaR e o REA
conpound diherceriical compounds r trpatiae nespieatory dabﬁ@rsmmmé cembtsitions

t hereof : s 4 g—imﬁl and D are independently
sel ect edsfrooran d@%paﬁh lﬁa%é%géef%ﬂtﬂe%% Ie\Cl 3 alkyl, .3 20 al koxy
(the latter 2 0393814 ﬁ-’dW@ﬁ@%ﬁ&ﬂ%?dsdb@talsbmswpﬂwpmqmeetmmmdmhet are
hal ogen at t%! k. ch IS (o)

substi t ut eagﬁﬁ%/atéhﬁé&%@qge@gﬁq o en ato tbat am%omrpgugc% %mab%//l or
het er oar yl ge%‘ti’i?sﬁ?@ﬁeﬁlP%WOBQO@&%SSérandmﬂ%ﬁé&ﬁeblutfnpmpedwaﬂpgeﬂpsed

hal ogen,  Rdsbiki heteroaryl ;
the latter froﬁlqjl réxg}lrb(gE %ﬁsﬂ%ﬁ?géh B%B%ta?l(})l E gﬁ)i‘)l}z g%g%%ﬁﬁ% Eh © ﬁ&g
atoms, At tnhﬁqn@c@@n@@z@pm@as ieyhimaRspesing amDasiarndagpeued Tt yxpcefni odent a
hydr ogen %%halﬁzrus@fuﬁ%r_ﬁe Bk ANk e QF 4R s respiratory diseases, including asthma and

COPD.

In a first aspect the invention therefore provides a compound of formula (I) or a

pharmaceutically acceptable salt thereof:

o] OH-
Rtl
2

15

in which:
A and D are independently selected from hydrogen, halogen, nitrile, C.3 alkyl, Cy.5
20 alkoxy (the latter 2 groups can be optionally substituted by one or more halogen atoms);
X is halogen, or Cy3 alkyl which is optionally substituted by one or more halogen atoms;
Y is a bond;
Z s aryl or heteroaryl substituted by one or more selected from hydrogen, halogen,
nitrile, Cyg alkyl, Ci alkoxy, SO2Cialkyl, heteroaryl; the latter four groups may be
25 optionally substituted by halogen atoms, nitrile or SO,C_salkyl;
R!and R? independently represent a hydrogen atom, or a Cy.3 alkyl group;



WO 2007/ 039741 PCT/ GB2006/ 003697 2 or R1L and R2 together can forma
3-8 nenbered ring optionally containing one or nore atons selected
fromO, S, wiRBommisarsrtself optionally substituted by oner@mcemigoosdsC3
alkyl; and 5 R3 is hydrogen or Cl1-C6 alkyl. In the context of the
present specification, unless otherw se indicated, an al kyl group or
an al kyl nmoiety in a substituent group may be linear or branched.

Aryl is defined as phenyl, napthyl or,biphenyl; Heteroaryl is defined
as a 5-7 nmenber aromatic ring or can be 6,6- or 6,5-fused is
bicyclic ring optionally containing one or nore heteroatons sel ected
fromN, S,,,0. The bicyclic ring may be |inked through carbon or
nitrogen and may be attached through the 5 or 6 nenbered ring and
can be fully oR purR’itegethyr satfomat 88 mebbarp Heg optivnbild@nipinigding ex more
pyrimdin ' zQhe iJH , )

i soxazol e%mﬁl])i/;ryf %ﬁg& fnl’ﬂ?s.‘lgjtS %i lgiz{o?ng Ré‘%}gg}g%fuﬁlgr? E%S%ﬁ%%nﬁhoﬁ F ,le ‘.gﬁfﬁ g r‘fgf alioyl;

qui nol i ne,aaflsoqui nol i ne, indole, is indolizine, benzo[b]furan,

benzol[ b] { hi Ophgm%’hk’?ﬁé%%?ﬁgjj%?PﬁgnZi m dazol e, benzthi azol e,

6enzoxaz*, puline, ci nnol i ne, phthal azi ne,
. qui nazol i ne, §uibaeouddxt eishe pagphipksifidatipm enleptadrerdisamdicged, aw kisylerampd

P of or abl y PR e 07 EERGILELEhA ool S BANRa ¢ EEO et
ring:- 0 OH / Apylide@nedRsphenyd naptllyl opBiphénkbr e preferably the group
S02-Y-Z is at h@f%ro%fyl B%ﬁﬁéd%g agf'? r[m-};}gbep gﬁ%ﬁlﬂlc lriligncg’cm? 5et g}@- otr 8,5~fused
w bicyclic ring optionally containing one or more heteroatoms selected from N, 8, O. The
bicyclic ring may be linked through carbon or nitrogen and may be attached through the 5 or 6
membered ring and can be fully or partially saturated.
Examples include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, furan,
isoxarole, pyrrole, isothiazole and azulene, naphthyl, indene, quinoline, isoguinoline, indole,
ts indolizine, benzo[blfuran, benzolblthiophene, 1H-indazole, benzimidazole, benzthiazole,
. benzoxazole, purine, 4H-quinglizine, cinnoline, phthalazine, quinazoline, quinoxaline, 1,8+
naphthyridine, pteridine, quinolone and 1,2-methylenedioxy benzene..
Preferably X is chioro, fluoro or methyl.
Preferably the group SO,-Y-Z is at the 4- position of the phenyl ring:-

O OH
O
R’;[ A 0
2/ g @ i

R

X
20
More preferably the group SO»-Y-Z is at the 4- position of the phenyl ring, ortho to
both group A and group D:-



both group A and group D. WD 2007/039741 PCT/ GB2006/ 003697 3 O CH A
O REOOYz D X Mst preferably the group S02-Y-Z is at the 4-
posi ti on oWwdafverqshmmyl ring, ortho to the group A and pet/estoosdie?
group DD OCHA O RRL 11 2 0S Yz O Dx Preferably the groups A
and D are independently hydrogen, halogen or Cl-3 alkyl (the latter
bei ng optionally substituted by hal ogen atons); nore preferably Ais
hydr ogen, halogen io0o or CF3; D is hydrogen, hal ogen or nethyl; nost
preferably A and D are independently selected from hydrogen and

hal ogen. Preferably R and Rz are independently hydrogen or Cl_3

al kyl, nore preferably hydrogen opt hyl . Preferably Y is a bond.
15 Preferably Z is phenyl optionallly substa‘ltu?ed by hal ogen or Cl -6
al koxy; nore preferably Z is phg o0pt LOK Sy-ys—abstltut ed by

hal ogen; nost preferably Z is phenyl aloly substituted by
fluoro. Preferred conpounds of the :
{[5-Chl oro-4'-(phenyl sul fonyl) bi ph 2-yl]oxy}acetic acid; zo
{[3",5-Difluoro-4'-(phenyl sul fonyl )bixphenyl -2-yl]oxy}acetic acid;

Most preferably the group 8O,-Y-Z is at the 4- position of the phenyl ring, ortho o the
group A and meta to the group D:-

n=C

Preferably the groups A and D are independently hydrogen, halogen or Cy.3 alkyl (the
latter being optionally substituted by halogen atoms); more preferably A is hydrogen, halogen

10 or CF3; D is hydrogen, halogen or methyl; most preferably A and D are independently
selected from hydrogen and halogen.

Preferably R! and R? are independently hydrogen or Cy.3 alkyl, more preferably
hydrogen or methyl.
Preferably Y is a bond.

15 Preferably Z is phenyl optionally substituted by halogen or Cy.¢ alkoxy; more
preferably Z is phenyl optionally substituted by halogen; most preferably Z is phenyl
optionally substituted by fluoro,

Preferred compounds of the invention include:
{[5-Chloro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}acetic acid;

20 {[3',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-ylJoxy}acetic acid;
(28)-2-{[3",5-Difluore-4"-(phenylsulfonyl)biphenyl-2-yljoxy } propanoic acid;
({5-Chloro-3'-fluoro-4'-[(4-flucrophenyl)sulfony!Jbiphenyl-2-yl} oxy)acetic acid;
{[2',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}acetic acid;



(28)-2-{[3",5-Difluoro-4'-(phenyl sul fonyl) bi phenyl - 2-yl ] oxy} pr opanoi c
aci d;

({5- Chl or gwaizonwms@m@- 4' -[(4-fluorophenyl)sul fonyl ] bi phemyicR20d/dode0y) a
cetic acid;

{[2",5-Difluoro-4"-(phenyl sul fonyl) bi phenyl -2-yl]oxy}acetic acid; WO
2007/ 039741 PCT/ GB2006/ 003697 4

{[5-Chloro-2"-fluoro-4'-(phenyl sul fonxl ) bi phenyl - 2-yl | oxy}acetic

aci d;

{[5-fluoro-4'-(phenylsul fonyl)-3" -(trifluoronethyl)biphenyl-2-yl]oxy}
acetic aci @5.chloro-2"-fluoro-4'- Isulf i . e acid:

(29) - 2- ({ 5 Crloro.2 4'“-°f°g4-(? e A Iy asetiseids | 2 y1 1 oxy) prop
anoi ¢ aci d{[S-ﬂuoro-4'-(pheny sulfonyl)-3'-(trifluoromethyl}biphenyi-2-yljoxy} acetic acid;

({5-chlor (cj(_z@éz-t»ds%@5_4'_m{.ﬁﬁ%rsgh@arlﬁm?&wti}gﬁéﬁw@w bARl-Bea0Ml.cd VI Hoxy) a

cetic aci

(29) - 2- ({ S{ERhlgroc-Buot 4t dhuatophepahsul fours iheny-2)ydheks eeryic iiipheny | - 2- y

| } oxy) pr 0} Er5aBic-o- AT (4 . . .
(b9 VAP PRS- sbfe-0. o444 ivoronten Deutfonylkiphemyt 2 yHomamonancio sy
) pr opanoi d2&ic3-t{3",5-difluoro-4'-[(2-fluorophenyl)sulfonyljbiphenyl-2-y1} oxy)propanoic acid;

(25)-2-({ 3{25)52-?3:‘,fld&aﬁh@rbfh"-[(h&%&ﬂ&{rﬁh@&ﬁﬁﬁ%l}%iﬁh‘én@f?i‘-lﬁ}L;%})}E’rﬂf:?a%}ﬁc'a@ia}" }

0XY) pr opanol ¢

(2S) - 2- ({ F25)2-tf3t I-Gidnero4t-[(B-{BofobheroyDytemIbirhatyi-6nyiokbippiperyd ackL y| } oxy
) pr opanoi b 1vo-dr (4. . . o
({5- chl or 8‘5%?%15@4‘& {( fsoroapenslsonyl-L ey lbiphend 2B EREISIES |1} oxy) a
cetic adb d?.S)i-% [2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy }propanoic acid;

(29)- 2- { [ 23 HhbRLA18: Aot fatoRAR K I ARM LRI PO IL Al ] OXY} pr oP

anoi ¢ aci

({3' - f | uor(@3-ghlopeHFmeshospphenylsperyilbinhdyl-Byherydete phdny| - 2- yI } oxy) a

cetic aci diauro. P . . o
({5-chl or 3fi-[€2gh£‘if%%?%>xs§%%gﬂy3|=§ PR PRSI %y ) acet i ¢
acid; ({4283 3cetlwpSphermy+yehenrlonfnyDigphesyled-fllaxplmobiapbie nsit- 2- yI }

oxy) acet,i c@aci 4l e 5 henvl-0- ‘o acid: '
(2S) - 2- {l}f :%({-a’cﬂr({?j01?181’-052)]5l f]3 Prla%l}fgl-l%] 2’5 pdﬁ%ur?§?b§pl}]l ?%ﬁ? 13%?/ )Sﬁeeur?f f d 2-yl ] oxy}prop
anoi ¢ aci .d{2'iflgoro-4'-[(4-fluorophenylisulfonyi]-3-methylbiphenyl-2-y1} oxy)acetic acid;

({4 -[(3- citd anuBROERK) Bl ERBybhirofyymsHhiil 4050 RAgN: 2- Y1 } oxy) aceti c

aci d;
({2' - f | uorid3-chlprof 5'tdidroph «plkny sdfdmshiybhensl-2relitwyl dsethaiy | - 2- y1} oxy) ac
etic acid, :
{13 -1 uoro. Brarmagestically agecpiable ks ereo | ) bi phenyl - 2-y1 ] oxy} acet i c
aci d: 20 Certain compounds of formula () are capable of existing in stereoisomeric forms. It
{[ 5- chl or Q8 he Dndtl i etic
i d and. P e P B oo BB i Sl A
conpounds epegdpaf arriyly (ensl reiapeds tieeresf ingluideig irapgmatas. Stagtogwissoierittores
forms. It gabdea1B% Qg%gﬁgp%egﬂgggﬁmn&&venti on enconpasses al |

. et X

geonetric and optical isoners conmpounds of fornula (1) and
m xt ur es t her edfe $averloueld eiforadaiiebese macha whersd orophainxdceutieslly t her eof

al so forman.,A8REGH o orhdendl @SRt WRRGL Pl ol hgpml a
(1) above ma}llj be CQ?\_VS rt eght o jj é&%rgﬁru %%g%% i&gl}a ogeaﬁ%gﬁ;gsg%g{ugw%taségﬁ
or sol vat evalches, elminipnditbivabinggresibasiies, badithinarchbadrosinethalines odi um
pot assi UM gigthanolamine, ethanolamine, ethyldiamine, Zertiarybutylamine, meglumine, tromethamine

or procaine, or an acid addition salt such as a hydrochloride, hydrobromide, phosphate,

acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate or p-

3 toluenesulphonate.



calcium alumnium Ilithium magnesium zinc, benzathine,
chl oroprocai ne, choline, diethanol am ne, ethanol am ne, ethyl diam ne,
terti mybutwoammey7spegl um ne, tronmet hanune or procai nepcTEBBIG/@Sdo0
addition salt such as a hydrochl oride, hydrobronm de, phosphate,
acetate, fumarate, nuleate, tartrate, citrate, oxal ate,
met hanesul phonate orp so tol uenesul phonate. WD 2007/ 039741
PCT/ GB2006/ 003697 5 It wll be appresci ated by those skilled in the
art that in the processes of the present invention certain
functional groups in the starting reagents or internediate conpound
may need to I : tion
of the comouﬁ%wgwf%?ﬁlqghx Pg"ggnsg‘gfcfi %%?élg%hggl{l t%%g%%%%rt?%}?géﬁstﬁage,
t he renov#lverfiongpgaipfnpiinnel geups &cibe sigrtiog ragests oTintermedinte corppdupd maYid
deprot ect | i ffUR LS I i (2 - i
G oups i nhw%tgg#ﬂg&%%g?@oﬁeg' , e%lip 'fq 'e%ﬂlg’ytjh%(l.ng%\? Edlr(:).hl%ﬁ/@a%g%? f‘%ﬁgﬁ%}rﬁmg
Press (19%3ymay Gyelvepi it anprdpyiete s@es thysemovalpigan prmSyptdiesting sroug Hhe
edi tion, : - ' At arsG 3.

s BrosdfiondicRiocion dEryclliontl %psgy%)ﬁ/y Et;sér?\;elﬁﬁ@r& e GIgS

Conpounds”of formula (1) can repare ol'ysis of a conpound
of f or nul &redus Ghemjstryj ediRg by JOM. RMeOrme Llenum Ress 1173 Ra@! Frotetive 7

S~Y, 2 X Xckguptid Grghile g?ﬂtﬁéaisxﬁrdoéditlan, ’f(.zW.Zé‘rregﬁs Acf@?g(}g_ @%’ ‘gﬁ?&ef ined in

fornula (1) or ar€ protected derivatives. | group.
Sui t abl e §HIeENCRAOPNel ude nmethyl, ethyl or tert-butyl. Hydrolysis

of the ester a&?ﬂ}a j | j SHLES
for exanpl e %%ﬁuﬁtﬁo @t(ﬁéﬁﬁgﬁ%ﬁ%ﬁngt% Efsgld\%\nét ]%g%gous so%i um

hydr oxi #eMand treatnent of tert- butyl esters with acids such as
trifluoroacetic acid. 20 Conmpounds of fornula (Il) can be prepared by
reaction of a conpound of formula (Il1l) with a conpound of formula

(1V): 0.__OrR* O.__OH
2 o 2 ?
“ . -

R R |
S—,—Z
- Y
0]
X
@
15 in which X, A, D, Y, Z, R! and R? are as defined in formula (I) or are protected

derivatives. R*is C;-Cyg alkyl group. Suitable groups R* include methyl, ethyl or tert-butyl.
Hydrolysis of the ester group R* can be carried out using routine procedures, for example
treatment of methy] and ethyl esters with aqueous sodium hydroxide, and treatment of tert-
butyl esters with acids such as trifluoroacetic acid.

20 Compounds of formula (I) can be prepared by reaction of a compound of formula
(1) with a compound of formula (IV):



WD 2007/ 039741 PCT/ GB2006/003697 6 0 OR4A AORL A OHIlI z OO D1
Y+ RORS, Yz R OMDO LXX (IIl) (I'V) (I'l) inwich X A D
Y, Z, Rl, wWoamisagidefined in fornula (1) or are prot aattessHoc/003697
derivatives. L is a suitable |eaving group such as halo or an
activated alcohol, in particular chlorine, bromne or tosylate. The
reaction can be carried out in a suitable solvent such as
acetonitrile or DVF using a base such6 as potassi um carbonate or the
like. L may al so be hydroxy so that a M tsunobu reaction may be
performed with conmpound (I1) using for exanple triphenyl phosphine
and di et hyl azodi carboxyl ate. Conpounds of fobrrul %ﬂl) are to novel
and forman additiongl part of this invention. unds of formul a
(I'11) can be prepaLg deprotection of a cghpdund of fg¥rmula (V):

A A ORS 1010 Sl1-zS,Y~2DYDo X X > \/\ﬁich X,
Yéd in fdrmula (1) Or arle prpteefeq_y—-z

i+ %) o
A, D, Y and 2 ay gt v
: agpl ellbenzyl

I8 a gui t abl R\pr ecting group,
_ as net fykz—fie @Rotecting ¢
renmoved usihg a suitable deal kyljati ng agent such~as
sui tabl e solyent such as DCM or the like. If RS is| benzyl, then it
can al so be Tenoved using X

(I Iv) (D

in which X, A, D, Y, Z, R, R? are as defined in formula (I} or are protected
5 derivatives. L is a suitable leaving group such as halo or an activated alcohol, in particular
chlorine, bromine or tosylate. The reaction can be carried out in a suitable solvent such as
acetonitrile or DMF using a base such as potassium carbonate or the like. 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 formula (II) are
10 novel and form an additional part of this invention.

Compounds of formula (III) can be prepared by deprotection of a compound of

formula (V):

V) D

15
in which X, A, D, Y and Z, are as defined in formula (I) or are protected derivatives.
R’ is a suitable protecting group, for example benzyl or Cy.¢ alkyl, such as methyl. The
protecting group R® can be removed using a suitable dealkylating agent such as BBry ina
suitable solvent such as DCM or the like. If R’ is benzyl, then it can also be removed using

20 standard hydrogenation conditions, such as palladium on charcoal in a suitable organic



20 standard hydrogenation conditions, such as palladium on charcoal
in a suitable organic WO 2007/039741 PCT/ GB2006/ 003697 7 sol vent
under an atvoaspiesmal of hydrogen in a seal ed vessel . Comuausghsodiosso7
formula (V) are novel and forman additional part of this invention.
Compounds of fornmula (111) and conpounds of fornmula (V) can be
prepared by reaction of a conpound of fornmula (VI) or a conmpound of
formula (VII) with a conpound of s fermula (VIIIl) via a Suzuki
coupling reaction followed by deprotection of R5: OR6 OR6 OH OR6 OR

ORII LIl / oY'Z D XX(V) (MI) (V inwich X A D Y and Z
are as dEfsbh@ﬁhﬂnﬂef@EiﬂmUs fd dfh 8n REQIA e |
Rs as define o %lgs of %Iggérlrlu?a (V)%ﬁg :@%&g&gﬁﬁ{g@ ‘hibg{a)w ng

group sucH™ é’lgafl@ Or‘itélaﬁa ﬁ%{ﬁ Regiaf (g B¥ensiPRohol ; suitably bronp, iodo

or triflate. C@Bﬁﬁ&ﬂﬂ%mnﬁlﬂi ad(MnporRbe 0P o beprépapalhgol € or
can be prepa outli nléd p(!rnéjV| OL‘I:SIII%IOI n {\)/‘1)20 040 §84 pr%\é?édb§

W020040898! oepgoRy EpauiedNDar 3 sompovpe oioseda (HBrwitheeaepiveind of

conpounds f@huﬂmmnﬁaﬁ‘s’hz&ﬁébupﬁlgrﬂéc%&@foﬁgwm/bﬁ% fdchigh g@pounds of
formula (Via) wth a conpound of fornula (VII'la) using 1s a suzuki

coupling read Rl o] Rol | owedoby rapfoval of the protecting group as

outlined aboye. SCRRSOOQI L1pS~~EB~le+ B/OYDO O
D\ 7 XR

S\/z

]

OY

(VD (VID (Vi)

in which X, A, D, Y and Z, are as defined in formula (I} or are protected derivatives
thereof, R® as defined for compounds of formula (V). L' is 2 suitable leaving group such as
10 halo or an activated alcohol; suitably bromo, jodo or triflate. Compounds of formula (VI) are
commereially available or can be prepared as outlined previously in WQ2004089884 and
W02004089885.
The above steps can also be reversed. For example, compounds of formula (V) can be
prepared by reacting compounds of formula (VIa) with a compound of formula (VHIa) using

15 a suzuki coupling reaction followed by removal of the protecting group as outlined above.

in which X, A, D, Y and Z, are as defined in formula (I) or are protected derivatives
thereof, L', R” and R® are as outlined above.

20 Compounds of formula (VIII) can be prepared by reacting compounds of formula (IX)

with compounds of formula (X):



(Mia) (villa) (V) inwhich X, A, D, Y and Z, are as defined in
formula (1) or are protected derivatives thereof, L', R5 and R6 are
as outl i nedoahovse7420 Conpounds of fornula (VIII1) can beciptgne@ssby
reacting conpounds of forrmula (I X) wth conmpounds of fornula (X): WO
2007/ 039741 PCT/ GB2006/003697 8 AOA QS-C +H ,zLOYIS ~z
Y DLD/ O(IX) (X) (MIl) in which A, D, Y and Z, are as defined
in formula (1) or are protected derivg'itives thereof, L', is as
outlined above. s The reaction can be carried out in a m crowave at
el evated tenperatures or can be perfornmed thernmally by heating a
conpound of for a (IX) with a conpound of formula (X) at elevated
tenperatures s refluxing conditions. The Aeactions are carried

out using a 3 qu catalllystz such as ioW{IYl) chloride.
forplia (VI I"T) cay”al sobe Yor ffed gsSqutlz ned bel ow

Conmpounds qf
di merisatilon 1,z 9-SH z-S A -Gignard | D-NEAdPNing (X)) A A

11101 oxidation L1 I / p\z L1 1 / S\ DD
(IX) (X) (VII)

in which A, D, Y and Z, are as defined in formuta (I) or are protected derivatives thereof, L

is as puflined above.

5 The reaction can be carried out in a microwave at elevated temperatures or can be
performed thermally by heating a compound of formula (IX) with a compound of formula (X)
at elevated temperatures such as refluxing conditions, The reactions are carried out using a
Lewis acid catalyst, such as iron (T} chloride.

Compounds of formula (V1) can also be formed as outlined below:

dimerisation S
z—8H ———> z—g~ Z
) A |
-- |-—Grignard -
1 couplin
V"D ping
(X1)
A A
O e
% oxidation
S S.
g Tz~ z
0 D D
(VI

in which A, D and Z, are as defined in formula (I) or are protected derivatives thereof,

I}, is a suitable leaving group as outlined above. The thiol is dimerised by reacting with
sulfuryl chloride in a suitable organic solvent such as dichloromethane at low temperatures,

15 preferably 0 °C, Alternatively the thiol is dimerised by reacting with hexamethyldisilazane
and DMSO in a suitable organic solvent such as acetonitrile. The disulfide product can then
be reacted with aryl halides, in particular aryl iodides compounds of formula (XT) using
standard Grignard coupling conditions. The resulting sulfide can then be oxidised using
standard oxidising procedures known by those skilled in the art, such as reacting with

20 mCPBA in dichloromethane or the like.



(Mill) in which A, Dand Z, are as defined in fornmula (I) or are
protected derivatives thereof, L', is a suitable |eaving group as
outlined abovmo7oBba1thiol is dinerised by reacting w thpcsaeiobdooksor
chloride in a suitable organic solvent such as dichl oronethane at | ow
tenperatures, 1ls preferably 0 C Alternatively the thiol is dinerised
by reacting with hexanethyl disilazane and DMSO in a suitable organic
sol vent such as acetonitrile. The disulfide product can then be
reacted with aryl halides, in particular aryl iodides conpounds of
formula (XI) using standard Gignard coupling conditions. The
resulting sulf i
pr ocedur es knoaﬁ&nwlﬁf)@g %ﬁsﬁgg&};nﬁg?%gﬁg%galsﬁc g q‘rrogg%gglﬁgﬂ% by
20 nCPBA iTPRCHPETithpuamiling of Brspls (WEY)|vsig diayytissto Posiigms, preforably using
PCT/ GBZOO%OQQ@@%&H@ a%ﬁﬁ[é@%%%ﬁ%bas%mﬁ% ﬂﬂflﬂcg Ma@:d @e}ﬂplexla)ur an
al so be fornmed fromthe disulfi reaction mnt an anilrne o
formul a (\Thvresu%lpgngﬂ@fieawwﬁﬁﬁé@ﬁpuélm@ﬁhqvgns preferably using
isoanyl nitrite in a suitable soIv t such as acetonitrije or the
li ke at el evat te resul flde nlds o) di sed as
out | i ned abe\sé.@Az i EH{'&? " § NHZ L1/
\ZL101:': OS\zZ A mHD 54VHO|n\M4" D/and Z, are
as defined in forrm}if) or arebprotected derivati'veg th& eof, L1,
is a suitabl e | eavi oup as outlined above. Compounds of formula
(M'V) are comercialy available or can be readily prepamned using
literature proceduregVby) those skilled in the art. 10 In a further
aspect, the present invention provides the use of a conpound of
formula (1), 2 Preutddandharessdelineddnforsula ) arprapiorcsd dervaiives dieieat.e
t hereof faqp, l!alﬁguﬂaﬂletléleih@%% up ANGmREReMRds of formula (1) or

abl e

pharnaceutlcally accept slats thereot have
Compounds of formula (VIV) are commercially available or can be readily prepared

1

using literature procedures by those skilled in the art.
10 In a further aspect, the present invention provides the use of a compound of formula
(D,a pfodrug, pharmaceutically acceptable salt or solvate thereof for use in therapy.

"The compounds of formula () or pharmacentically acceptable slats thereot have
activity as pharmaceuticals, in particular as modulators of CRTh2 receptor activity, and may
be used in the treatment (therapeutic or prophylactic) of conditions/diseases in human and

15 non-human animals which are exacerbated or caused by excessive or unregulated production
of PGD; and its metabolites.
A compound of the invention, or a pharmaceutically acceptable salt thereof, can be used in the
tfreatment of:
1. respiratory tract: obstructive diseases of the airways including: asthma, including

20 bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin and
NSAID-induced) and dust-induced asthma, both intermittent and persistent and of all
severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary
disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;
bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related diseases;

25 hypersensitivity pneumonitis; lung fibrosis, including cryptogenic fibrosing aIveoﬁtis,
idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and chronic

infection, including tuberculosis and aspergillosis and other fungal infections; complications
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20 idiopathic inflammatory arthritides of whatever joint distribution and associated syndromes,

and rheumatic fever and its sysiemic complications; vasculitides including giant cell arteritis,
Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis nodosa, microscopic polyarteritis,
and vasculitides associated with viral infection, hypersensitivity reactions, cryoglobulins, and
paraproteins; low back pain; Familial Mediterranean fever, Muckle-Wells syndrome, and

25 Familial Hiberpian Fever, Kikuchi disease; drug-induced arthalgias, tendonititides, and
myopathies;
3. pain and connective tissue rentodelling of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthitides (for example theurnatoid arthritis, osteoarthritis,
gout or crystal arthropathy), other joint disease (such as intervertebral disc degeneration or

30 temporomandibulat joint degeneration), bone remodelling disease (such as osteoporosis,
Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed connective tissue

disorder, spondyloarthropathies or periodontal disease (such as periodontitis);
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der mat OS&&fchc&i@(ﬂlCﬂﬁiz@yﬁ@d} R, &y@@@@gﬂm tivity reactions; phyto- and
photodermatitis; sebarrhoei ermatitis, dermatitis herpetl forms,
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bal dness, wﬁmay BavS yifeiOaRote\WRehe GRI(Fos btaathle ﬁag&dﬁeomusedﬂékéaﬁa?
both .infective and. non- i nfectiv

mul ti forne; i
panni cul i ti s; @{’fk %%Lpse PR AYIRLE HRIRIRs: Aleghalicapd Wraéaﬁ{’é@ﬂs 25 grgeHer
dyspl ast i «f thetbien ohslecyshitisppinbdaaRtbai Satdad shrbmel udi ng fixed drug

erupti =g, 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, cophoritis and salpingitis; vulvo-vaginitis;
Peyronie’s disease; erectile dysfunction (both male and female);
9. allograft rejection: acute and chronic following, for example, fransplantation of

25 kidney, heart, liver, lung, bone matrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;
10.  CNS: Alzheimer’s disease and other dementing disorders including CID and nvCID;
amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral atherosclerosis
and vasculitis; temporal arteritis; myasthenia gravis; acute and chronic pain (acute,

50 intermittent or persistent, whether of central or peripheral origin) including visceral pain,
headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain, pain

arising from cancer and tumor invasion, neuropathic pain syndromes including diabetic, post-



10 5. eyes: blepharitis; conjunctivitis, including perennial and
veinal allergic conjunctivitis; iritis; anterior and posterior

uvei tis; cWworoemdistisas; aut oi mrune; degenerative or infl gomecErY6/003697
di sorders affecting the retina; ophthalmtis including synpathetic
ophthalmtis; sarcoidosis; infections including viral, fungal, and
bacterial; 6. gastrointestinal tract: glossitis, gingivitis,
periodontitis; oesophagitis, incIudiq& reflux; 15 eosinophilic
gastro-enteritis, mastocytosis, Crohn's disease, colitis including
ul cerative colitis, proctitis, pruritis ani: coeliac disease,
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trigemnal neural gia, atypical facial pain, joint and bone pain, pain

arising f FORPERHE L %3T9oFEHS i nvasi on, neur opat hi ¢ pai n syndrones
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syndr Orre 15. gastromtestmal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-related
allergies which have effects remote from the gut, e.g., migraine, rhinitis and eczema.
16. Diseases associated wiih raised levels of PGD; or its metabolites,
25 Thus, the present invention provides a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.
Preferably the compounds of the invention are used to treat diseases in which the
chemokine receptor belongs to the CRTh2 receptor subfamily.
Particular conditions which can be treated with the compounds of the invention are
30 asthma, rhinitis and other diseases in which raised levels of PGD, or its metabolites. It is

preferred that the compounds of the invention are used to treat asthma.
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i ncluding acquired i mune deficiency syndrone (AIDS), |eprosy,
Sezary syndinofeyozangd paraneopl astic syndrones; 13, cargtogesedidoddor
atherosclerosis, affecting the coronary and peripheral circulation;

m pericarditis; nmyocarditis, inflammatory and auto-inmune

cardi onyopat hi es including nyocardial sarcoid; ischaem c reperfusion
injuries; endocarditis, valvulitis, Eg aortitis including infective
(for exanple syphilitic); vascul i ti de di sorders of the proximal and
peripheral veins including phlebitis and thrombosis, including deep

vei n thronbosi ?Lnﬁ'ﬁﬂihelcﬁgé% 'ﬂ%ﬂa‘r&s@ﬁ?m@ﬁti&ﬁ C+wﬁc§a§%e\{1§é 0% co%‘ngpo&‘nﬁl of gcg}nuia

oncol ogy: treatnent of cancers 1 I ng pros

| ung, ovar(thAt 2 Phsamesewtitailcaccentaild sabintiscdaleahereatt s iacmbe olel defiasidn Bieai n
LuTor s AN aRA S8l At 19 BaPone marrow (including the

| eukaem as) and oproli eratlve s such as Hodgkin's and
non- Hodgki n' s Ihﬁr?réﬁ spach dlerpddseny m‘fhathmmemedﬁs tiesaith dormpatmin formfila
nmet ast at i bSEABEmacBRbafi AR ar.ane tic
syndronesqagnd 20 15. Ségtr he e Pl vafe thor qﬁgj%Fgéppl §5§gnﬂw
proctitis, MEHEcHEpea reedipament dorane brtherpysy, in cmalsnajmymmialdmgs Gsedhmiraat

di sease, uj.g4 | R i ndet er m.nant
colitis, ir rﬁ{a?‘g%?lhqmgé) S{l(fh glmél(? r %Eﬁ)dsori%rs*ﬁr asr)f alﬁ(g%f%%‘?‘f&gwﬁs and oral
non- |anadﬁd@bﬁ%ﬂﬁﬁ@ﬁ@h@ﬁgmﬁﬂﬂd related aIIergles whi ch have effects
renote fromth IS an eczena.

Di seases assoc?g?%“Mﬂ%? gﬁé%% (Eﬁgp 3 % ??%aﬁﬁﬁﬁﬁ%@Pﬁﬁ% 25
Thus, t He ipyestiemtr & phee;mqewupam aceplade ﬂitdhrlmﬁ,mﬂd pﬂefrmﬁ@&ﬁwl Sorfdokitiodbr @
pharnaceut I QF solv te.there as her nbefore
def i ned fotpﬁlgds%ée%fl%&%ﬁﬁg%p c%m%’%!mef théebl?‘ﬁ? 1 ‘?{%dsm&?m{eﬂ
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Non-steroidal anti-inflammatory agents (hereinafter NSATDs) including non-selective

cyclo-oxygenase COX-1/ COX-2 inhibitors whether applied topically or systemically (such

20 as piroxicam, diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin); selective
COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); cyclo-oxygenase inhibiting nitric oxide donors (CINODs);

25 glucocorticosteroids (whether administered by topical, oral, intramuscular, infravenous, or
intra-articular routes); methotrexate; leflunomide; hydroxychloroquine; d-penicillamine;
auranofin or other parenteral or oral gold preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and nutritional supplements such as
glucosamine.

3 The present invention still further relates to the combination of a compound of the
mvention, or a pharmaceutically acceptable salt thereof, together with a cytokine or agonist or

antagonist of cytokine fimction, (including agents which act on cytokine signalling pathways



manuf acture of a medi canent for use in therapy. In a further aspect,
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derivati vq«gmgand nutritional supplenents such as glucosam ne. 30 The
present invention still further relates to the conbination of a
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20 as aggrecanase; especially collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10}, and stromelysin-3 (MMP-11)
and MMP-9 and MMP-12, including agents such as doxycycline.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a leukotriene biosynthesis
25 inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; a
N-(5-substituted)-thiophene-2-alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a pyridinyl-
substituted 2-cyanonaphthalene compound such as L-739,010; a 2-cyanoquinoline compound

30 such as L-746,530; or an indole or quinoline compound such as MK-591, MK-886, and BAY
x 1005,
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necrosis factor al pha (TNF-(x) inhibitors such as anti-TNF

nmonocl onal anti bodies (for exanple infliximb; adalinmmb, and
CDP-870) s and TNF receptor antagonis i ncl udi ng i nununogl obul i n

nol ecul es (such as etanercept) and | nol ecul ar - wei ght agents such
as pentoxyfylline. In addition the invention relates to a conbi nation
of a conpound c abl e
salt thereof, %e é}éﬁ%n!rrloﬂﬁegng ﬁﬁg[f]er% f @%mg&a‘{ ar &gﬁﬂn&&% %E&nﬁg’g%:hyt es
(such as GE@@‘HQI% Px %Rhanaﬁﬁﬁutlweaﬁn_abma&mre‘ﬁf lapdrpleoepptresiag@idt fAt- 1 g, to
HuMax | 1- I r
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accept abl ehengiitiazihgdesich amﬁﬁﬁl,é%mniuilmcompminds iwlmkﬁﬁs -250eppt or

oo, Corpamath G SR et b e i o Sl PRl i

famly); GX@P&UD%SI@XM&?@?@?BMU@W@WSQ@R@(@ orritlfag (WKX6TQ), RG-
famly) arl%ﬁ_?(%?@%sﬁlﬁ & &cé% 4971s‘}s§%h¥sAyT>P?1 resent invention

further relaté e co |nat ound of the invention,
or a phar maceutherpieyt inention ﬂiﬂlfélﬂyaretlawstte&@@ﬁmbmttm ofia comyprinbd dbirhe of

mat ri x
col I agen 25%‘?%&]0 5104 Eﬁ eg eF at 1 ]??)aascg 16’ Saﬁ BJI%TC%E é’%%%ﬂ?)gimea%e (PDE)
especi al ynle@tqr a@é 388 eﬂsmybcwhm@)mcimg @g@hﬂw @d(aMhEpB})l ine; a selective

col | agena ) [ in
(MWP-10), an stro s?oﬁqgﬁfﬁgﬁb@&%%@%bl dﬂ Ef‘é& a Tﬁ?ﬁm}j’ o
i ncl udi ng aag@nhl@r@ﬁﬁﬂﬁas doxycycline. The present invention still
further relates to the conbi nation of a conmpound of the invention,

or a pharmaceutically acceptable salt thereof, and a | eukotriene
bi osynt hesi s 2Bhd pikdeni inventionsfuttheosyigeh dseofbina@n ofrarwninpdm]ﬂ obihe

5-11 pox %{Q&? h 138,
zil eut oﬁg%%\%é&%g%td en Jegg%t%%@&b%oxa%ﬁg e;EgEtaaz?Q%e% ebéﬂﬁep@%ml
a N-(5- SGB@E‘?UNHE@@)&S tdiivigiphderstading | desibretadiine fenvifaiadine, acrivastine, terfenadine,

2, 6-di -t entphubl %gg%mqu;c §2%%%%ﬁ%§¥ﬁagﬁet%gr SBYEANS, such as

Zeneca ZD- 2138; conpoun
m1zoiast1ne applied orally, topically or parenterally.

The present invention still further relates fo the combination of a compound of the

20 invention, or a pharmaceutically acceptable salt thereof, and a proton pump inhibitor (such as
omeprazole) or a gastroprotective histamine type 2 receptor antagonist,

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

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

10 {ramazoline hydrochloride or ethylnorepinephrine hydrochioride.

The present invention further relates to the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, and an anticholinergic agents



substituted 2-cyanonapht hal ene conpound such as L-739, 010; a

2- cyanoqui nol i ne compound 30 such as L-746,530; or an indole or

qui nol i ne wompeumerssuch as MK-591, MK-886, and BAY x I1f6i2¢BME3/003697
2007/ 039741 PCT/ GB2006/ 003697 15 The present invention further
relates to the conbination of a conpound of the invention, or a
pharmaceutically acceptable salt thereof, and a receptor antagoni st
for |eukotrienes (LT) B4, LTC4, LTD4gs and LTE4. selected fromthe
group consisting of the phenothiazin-3-is such as L-651,392; am di no
conmpounds such as CGS-25019c; 5 benzoxal am nes such as ontazol ast;
benzenec ambbﬂmm@amldegeospt@m\éb M3, bdd MSYnBEOnistanch as @’@mim,lhﬂﬁclﬁﬂ ch as

zafirl ukag a nl ul.cast, verlulc

(VK- 679) , géﬁcﬁp%"g%%ﬁod@%@]f%‘ & dophR midE gt ﬁf@‘?‘fs‘}i?m‘da SrRITCRIRRInG
7195. Theorﬁﬁlewenmel nvention still further relates to the conbination
of a conmpound ut acc

salt thereof, ﬁl 3}6@& ngﬁﬂél es g‘rararggte%) lmg’ufah Y)ﬂ%SP’pg‘H@ﬁ%

met hyl xanmhmm@r lambmmdwugcaﬂlmemptyblb paticthaad, audiabefaiadichbddgior #ponist

sel ective i_bj tor incl udi i bitqr an

i nhi bi t or ¢ oéf? #@?agrg % T)ilél fuct %SHSOPH% t%ﬁ’%@‘%@? e present
i nventi onsahnmrhletermlmb,esclpmnaime buolmﬂnmlrmae@ylm @ birbut@olpoalshikaDdnatthgnet S
i nventiong.Qr. a pharnaceutically acceptable salt thereof, and a

hi st am ne type 1 receptor antagonist such as cetirizine, |oratadine,
desl or at adi ne,The presfné machitive further felates td ﬂhe;:omlmia‘nemaﬂh mpoumsdfema' zol e,

azel astj,n n| ha t hazin | izine,
or m zol %‘sﬁ%ﬁﬁl\é%?gg%h%&maﬁy Iagceg fOp 7 aF%reoef Hrgﬁ]tog‘? SH9 &t
pr esent |mm1}f@tﬁcs‘tnc¢dcroﬁmkstobmm relates to the conbl nation of a

compound of Ui, BLOUSI L9 Rkod IR TESU Bl Accont ol zel

thereof, and a pro
gastropr olneativyer hipbdrmadenticaily peccfiable eﬂmhmofamm:ggnm&bmcaih,e;uw |sent

B N T

ant agon spropipnatey elchscsm@mr memetaype fdrostecept or. 25 The present :

e o St he AR A i D S O BRI % o,

al pha- 1/ alnpivéio ond p@mg@ph@ﬂy acceptable salf thereof, with an agent that modulates 2
nuclear hormone receptor such as PPARs.

The present invention still further relates to the conibination of a compound of the

20 invention, or a pharmacentically acceptable salt thereof, together with an immunoglobulin (Ig)
or Ig preparation or an antagonist or antibody modulating Ig function such as anti-IgE (for
example omalizumab).

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and another systemic or topically-

25 applied anti-inflammatory agent, such as thalidomide or a derivative thereof, a retinoid,
dithranol or calcipotriol.

The present invention still further relates to the combination of 2 compound of the
invention, or a pharmaceutically acceptable salt thereof, and combinations of aminosalicylates
and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and olsalazine; and

30 immunomodulatory agents such as the thiopurines, and corticosteroids such as budesonide.

The present invention further relates to the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, together with an antibacterial agent



agoni st vasoconstrictor synpathom netic agent, such as

propyl hexedri ne, phenyl ephrine, phenyl propanol am ne, ephedri ne,
pseudoephedd nerospaphazol i ne hydrochl ori de, oxynet azol pa®GB2006/003697
hydrochl ori de, tetrahydrozoline hydrochl oride, xylonetazoline
hydrochl ori de, 30 tramazoline hydrochl oride or ethyl norepinephrine
hydrochl ori de. The present invention further relates to the

conbi nati on of a conpound of the inVﬁption, or a pharmaceutically
acceptabl e salt thereof, and an anticholinergic agents WO 2007/ 039741
PCT/ GB2006/ 003697 16 including nuscarinic receptor (M, M, and M)
ant agoni sty Suedh Asicfhl ARG, Q%Q?c&bﬁh%; am r&%gyﬂé’tsﬁﬁ&%g& S RAbHoRib UM
brom de, tiotroplium bromde, oxitropium bromde, pirenzepine S
or t el enzeppefeoni , o &xbelad apinogpiedside agtantiviral egentiosludieg ayelgvit, Gampdigovir,
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bet a r eceprefamsaybtapetsase inf)bitongish asiniliseyir, aelhivireritogalithendsapiizavis; a

f onnot er ol 1534 EEELL L6t j ' aliine.ahi L%ﬁ{°|
nesylate,}%ffpﬁébutefg%?mbﬁagH%ﬁ#%gSégﬁéﬁ¥@%%@F1h9ﬁ3?gd%g g’present
i nvent i on Zalgiteltieg orpzédomeding; por ndrewicleniiderrancrgrirapferiptagsgnipbiton gucbfast he i o
i nvention, Qf.fRhafpgeuUti cal ly acceptable salt thereof, and a
chronone, such as sodium cronoglycate or nedocrom | sodium The
present i nvent Téaprssdnt invéniipn kil furtbératlass tp dhetdombieii afatcpwpowpfl ofithe
conpound I I ON i t
Choreof . wihie ol EHERbeticaly ool SRR B s bRl et 3
acet oni de, calséwh ehrpndh holea adicpiradpinoreatoe bloblerlen engiokensit-tany ¢rissompnd s
propi onat &, c¢h $lnfsgP.Ls, N t.9;.: e j 0N
U Eher T oS R o En b i G Bl b M B
or a phar raedibrate amogulaior efhledi el swihologe purbfas peittyfydlime ayesmibotytiator an
modul ates g bR L TRRE LEGEREOK ; h. as PPARs. The present

i nvention st?#g&%urt%ey %%lé?ggélégﬁﬁgﬁggnbinapion of a conpound of
the 20 inventi Ghe¢ Prsrenhinpérdionfsden felotes fothaeweynatiph ef sscpbtpotivey! df |

toget her,; Wb ;g0 Tgﬂ%&ﬁm I gg 'thd & @;}@J b
antagonf%t or aﬁ?% ody ngg%#a¥?ﬁ t%%e%%ﬁ%ﬁggﬁ&sﬁc a§%§ﬁ?ff$g% (for
exanpl e oraatiflepmrsean) (such as seriraling), an anti-Parkinsonian drug (such as deprenyl, L-dopa, . .

ropinirole, pramipexole, a MAOB inhibitor such as selegine and rasagiline, a comP inhibitor
such as tasmar, an A-2 inhibitor, a dopamine reuptake inhibitor, an NMDA antagonist, a
nicotine agonist, a dopamine agonist or an inhibitor of neuronal nitric oxide synthase), or an

20 anti-Alzheimer's drug such as donepezil, rivastigmine, tacrine, a COX-2 inhibitor,
propentofylline or metrifonate.

The present invention still further relates to the combination of a compound of the
invention, ot a pharmaceutically acceptable salt thereof, and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an

25 opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amiiryptiline or
other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.

The present invention further relates to the combination of 2 compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a parenterally or
topically-applied (including inhaled) local anaesthetic agent such as Hgnocaine or a derivative

30 thereof
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t hereof , amt mowdsken system c or topically- 25 applied pCT/GB2006/003697
anti-inflammatory agent, such as thalidom de or a derivative thereof,
aretinoid, dithranol or calcipotriol. The present invention still
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zi dovudi negy Oy ?alc@% Chg B GEURISE IhEARS RbdyRkd SEseli /'tﬂt'e«t.arﬂﬁe such

as nevi rapi ne’ or aVI fenz. i resent Invention'still further

rel at es ¢ d‘iﬂtaﬁ@(sé@rﬁ@ﬂﬁaﬁlib@ﬁf QﬁaMAB geubieh a5038,HBIK, pieteiinlginasp A, Bror g, or
h t | t
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such as a 10 cal cium channel bloc eta ad
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t | . Y 1 1
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20 inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha converting enzyme inhibitor (TACE);
(xxii) induced nitric oxide synthase (iNOS) inhibitor; (xxiii) chemoattractant receptor-

homologous molecule expressed on TH2 cells, (such as a CRTH2 antagonist); (xxiv) inhibitor
of P38; (xxv) agent modulating the function of Toll-like receptors (TLR), (xxvi) agent
modulating the activity of purinergic receptors such as P2X7; or (xxvii) inhibitor of

25 transcription factor activation such as NFkB, APT, or STATS.

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

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

(for example an antifolate such as a fluoropyrimidine like 5-fluorouracil or tegafirr,
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20 inhibitor of the epidermal growth factor family (for example an EGFR family tyrosine kinase
inhibitor such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-chioro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an inhibitor of the

25 platelet-derived growth factor family, or an inhibitor of the hepatocyte growth factor family;
{v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endathelial cell growth factor antibody
bevacizumab, a compound disclosed in WQ 97/22596, WO 97/30035, WO 97/32856 or WO
98/13354), or a compound that works by another mechanism (for example linomide, an

30 inhibitor of integrin cv33 function or an angiostatin);

{vi) a vascular damaging agent such as combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;
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raltitrex e
e %gpmaeﬁ%é;@ngcgeasgé fie R R A A AT ol gﬁcﬁgg% Betionwith o
ant hr acyt ch’ﬁhm%%lhh @ﬁsmfadwkalﬁc m‘mleulgn é@ngnanmipcytaﬂmmonhbga:qotqny stlmuiatmg
daunonyci | ony.c
such as vi - S etp il 1 i uroe a
Li‘éﬁ;f’eszﬁﬂzﬁ%ﬁ)‘% i y?% s %é?%?%ﬁ% x %%fb%%%s‘)ﬁil 32”‘9{ 2ﬁ.epo's.“3'eb' ror (er
ansacrine, topotecan or a carrpt othecin); (ii) a cytostatic agent
such as,an ant LORKIRARALEA e élﬁw{nas&{)@;eom& 54 QR 8FL bRundor,

ral oxi fene, droloxifene i odoxyt ene oestrogen recept or

regul at or. Qf%lia (Ex erahernpagpuiieslis azpanfable salt arsoduatel thmhfagénre(nb@&vree&ﬁqul e
bi cal ut amigdge ﬁahﬁﬁ&me%?a d@&ibﬁ&%og?ue%e heeat 0%%%?33&?%%9&0%21{ R jn -HRH

ant agonl st or RH agoni st exarrp gosere eu rore I'n or

buser el i nywhich mqﬂu@@@@oﬁaﬁhm@ptoemm B bn@cj@@i rol acetate), an
aromat ase i nhi BihOLonfdO8r EXFIRhG o Rfication, the term "therapy" also includes

26 "prophylaxis" unless there are specific indications to the contrary. The terms "therapeutic”

i C
.-.n

and "therapeutically” should be construed accordingly.

The invention still further provides a method of treating diseases mediated by PGD2
ar its metabolites wherein the prostanoid binds to its receptor (especialty CRTh2) receptor,
which comprises administering to a patient a therapeutically effective amount of a compound

25 of formula (T), or a pharmaceutically acceptable salt, solvate or prodrug thereof, as
hereinbefore defined.

The invention also provides a method of treating an inflammatory disease, especially
psoriasis, in a patient suffering from, or at risk of, said disease, which comprises
administering to the patient a therapeutically effective amount of a compound of formula (I),

3¢ or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined.



anastrozol e, |etrozole, vorazole or exenestane) or an inhibitor of
5a-reductase such as fmasteride; u (iii) an agent which inhibits
cancer celwoizovase@an (for exanple a netall oprotei nase ipgrdsiadoosdor ke
mari mastat or an inhibitor. of urokinase plasm nogen activator
receptor function);. (iv) an inhibitor of growth factor function, for
exanple: a growh factor antibody (for exanple the anti-erbb2

anti body trastuzumab, or the anti-erbpl antibody cetuximab [ C225]), a
famesyl transferase inhibitor, a tyriosine kinase inhibitor or a
serine/threonine kinase inhibitor, an 20 inhibitor of the epiderm
growt h factor Ref i

i nhi bitor suc hf:grgﬂu4 %8 ¢ ﬁg?t%égd’@blﬁ%g?g‘@g d?%yg%antu}{{]f%&dQ@l %59@&5%

nor phol i ndPPoPEX mmmz@mniowddm medqféeﬂmtnnﬂﬁ'ﬁ@n ﬂ@mas@)t deSIred and the

N ( 3- ethyqx%g@pﬂgk% , 7- bi s(2-met hoxyet hoxy) qui nazol i n- 4- am ne
(erlotinib, OSI-774). or 6- acryl am do- N- ( 3- chl or o-

4-f | uor ophenyl ;?or?he(agovmnmm arspdoaspihe d@sagﬁ admidisteneil wél, oOpoutse3RYY)
an inhibj I f an
A e e G i

ant i angi odésider mdiested. such as one which inhibits the effects of

vascul ar endot r

endothol i a1 cel T 6y Bor Rl ¢ Hieiula G, g dna pRATRL Sl AR LN BE M

di scl osed SPlﬁawwﬁm@@ nsedonghvinoogsy Wmegwaﬁz%@nnmsw@i ugtS¢ 3354},
or a co i nom de,
an 30 i %@g@ﬁggéﬁggaip%@}@%l av?%’g&% llj(%gltﬁ Po Cﬁﬁbéﬂiﬁ%ﬂgl ost a(tgltir‘{l)e (vi) a
vascul ane degiedinigs mgeseciatenctitias plrontrewicaly sncemabieladjvnantadibsniaogarder.

021 0ad34. SO 53 GBOTEC BB d Dol Yk AR s e VR gty

an agent §swpriserdroamd. 05eI9 8w Kuse aqny by Weighth xaompprefecably fiim 8.65 exB0t %6wostidl
of the target efegzr%?eﬁ:{)am gl? BY70 FHCHaRTed e Pﬁe?&:’aaclj{/ ﬁgm%rit()' 0 E@‘? of active

antisense; (viil used in a gene thera
exanpl e ap?ﬁf@m&@ﬂpﬁmnfwﬁbrwelab@wmamsedgemCslupwtms aberrant p53 or

b BRCAI
? hgiggg) approa%e% HP{ sgﬁgegla%g %%%%gfaﬁg&é%%ﬁlﬁﬁggstgp%i % ne
ki nase or camp@udoéforzpla ﬂi)atqrerpé@tm@ceageaﬂmzoymblandt appivaa tisessf, taaherem
i ncrease @%&@&%m&@ws%ﬁﬁoﬁ nﬁggﬂaﬁ f?r%r a&gpmgacgam en%f%*an@

mul ti-drug resi stance gene thera an a
i munot her apeuthaphappacozichl GOWIBSI@U@WV ge ed@vlswdamcaﬂlm(w \NJthB hmg

and/or airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane

20 aerosols and dry powder formulations; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules, or by parenteral administration in the form
of solutions or suspensions, or by subcutaneous adminisiration or by rectal administration in
the form of suppositories or fransdermally. Preferably the compound of the invention is
administered orally.

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

(i) when given, " 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;

30 (ii) mass spectra (MS): generally only ions which indicate the parent mass are reported, uniess
otherwise indicated;

(iit) the title compounds of the examples and methods were named according to TUPAC rules



approaches to increase the i mmunogenicity of patient tunour cells,
such as transfection with io cytokines such as interleukin 2,

i nt er| euki wodoeowosgrsanul ocyt e- macr ophage col ony sti nul atpagcizedseo7
approaches to decrease T-cell anergy, approaches using transfected

i mune cells such as cytokine-transfected dendritic cells,
approaches using cytokine-transfected tunmour cell |ines and
approaches using anti-idiotypic antibggies. 15 In a still further
aspect; the present invention provides the use of a conpound of -
formula (1), or apharnaceutically acceptable salt or solvate thereof,

as her ei nbafne. Aebimed and ACHREm | icfior the

t r eat ment o;n%human c?i seglées or cgﬁé&%ﬁg&ngﬁgr??%\ﬂlﬁgﬂﬁggﬁg%?%n of
CRTh2 r ecdpt'slormertlg Condda; beneficial . In the context of the present
speci fi catYhnlelheutd RRwi N ERRY 1 ' I R

unl ess theorig lalrees speci fi c I'ndi ca ]ll%%lg?%%m? Sgg%%ﬁtt%ggsr'lyé Qgﬁ}e&%é)f rﬁrflcs’VaPak
"t her apeut§r&x-Teg@dcversp ahasp ailied whiny” shoul d be construed accordingly.

The i nventipaehishderd dileh REH NRIRY,id met hod of treating diseases
medi at ed b(IVPPGD2S 63; ites met abol i t ggzsg\gﬁer ein the prostanoid binds to

its recept@p hedelepasubyevatiprzye vssdept or,  whi ch conpri ses

adm ni stering g@A; patient agfhgerppeutically effective anount of a
conpound 2s of fornmula (1), or a pharmaceutically acceptable salt,
sol vate or pro#fh§y thereof, disthHeitsr nbef ore defined. The invention
al so provides Mg@@ghod of trgatkngk %th ory di sease,
especially psoriasis, in a patient s flerlng from or at risk of,
sai d di dtase, WM conpri sexthydavd seflismenifsly to the patient a

t herapeuti cal | yycgf fective a%hgpicgci&:orrpound of formula (1), 30 or
a pharmaceutically acceptabl e salt or solvate thereof, as

her ei nbefore d ed. WO 2004itidgomathareCT/ GB2006/ 003697 21 For the
above- nent i oneghpidigr apeuti ¢ g3es. fhdxdRsage admnistered will, of
course, vary with the conpound énpl oyed, the node of adm nistration,
the treatnent 8esired and theourdi sorder indicated. For the

above- mgnt i onegct apeuti c. 4l adm i ill, of
course, vary s_v% t he con%glgﬁrg%%ﬁxﬁﬁoyeg?mtﬁg‘gld%%z@%?‘gxw

admi ni stration™# he treat nenRigEsi red and the disorder indicated.

The compound ofyfrepgul a (1) 1soﬁfuﬁﬁ{§)dﬂs§e1§‘&gbo%@r maceuti cal |y acceptable

salts and
TFA trifluoroacetic acid
Pd(dppf)Cl; (1,1°-Bis(diphenylphosphino)ferrocene]dichloropalladium(II),
20 complex with dichloromethane
THF tetrahydrofuran
NaOH sodium hydroxide

RT room temperature

5



sol vates thereof may be used on their own but will generally be
adm nistered in the formof a pharnmaceutical conposition in which
t he formulwo(bg7eompound/ salt/ sol vate (active i 0 i ngredicantnzobciosddr
association with a pharnaceutically acceptabl e adjuvant, diluent or
carrier. Depending on the node of admi nistration, the pharnmaceutical
conposition will preferably conprise fromO0.05 to 99 %wv (per cent by
wei ght), nore preferably fromO0.05 to,80 %v, still nore preferably
fromO0.10 to 70 %v, and even nore pre?erably fromO.10 to 50 %, of
active ingredient, all percentages by wei ght being based on total
conpositi kaan_iblérhe present invention also provides a pharnmaceuti cal
conposition conprising a conpound of fornmula (1), qr
a. phar mac eli-Ehlore 4mbeanylsutionvishiphenyk-2-ulionyiacetit 40ég eof , as herein
before defdped, in association with a pharmaceutically acceptable
adj uvant, diJueni_afr carrier. The pharmaceutical conpositions may be
adm ni stered toa'J (e.g. to the lung and/or airways or to the

& Worm of X0l uti ons, suspensions, heptafluoroall cane 20
dry powder fornulations; or systemcally, e.g. by oral

gr anul es, ,Qr, bare

or suspen 06 ,en% S HEe UE e ET HarstPati on or by rectal

gdrr:c ni s; slr ét—@idoroiﬂq(phédyﬁnéthx;ﬁ@)tpﬁénﬁ]bﬂmﬁﬁﬁq ot (pRspared by !h_aﬂ}t%d@ﬂ gﬁl | yl. | ,
refera the inyention is _ a istered orally. 2s

The i nvenﬁvgmﬁﬁwg‘g&%gg} i Wéﬂéﬁ@b“ﬁ'ﬁ“?ﬂ%d‘f’&n]ﬁgwg{"non-l imiting

exanpl es i(phenylhilfnylbenkes @.SF@@E&I% H%etlhﬁ\/inﬁﬁl]?d {idell inV2ETE @DYBNM, 394 NVR

ot ons, ST eblE TR e 80 U o

t et ranet h'vaswd dddedan(d Ehﬁ)]l | 1'){&3(;: Eﬁﬁjceidmci &ﬂv'ﬁ_dﬂ)rhl 6%‘&1!3!1 a‘héjthixﬁ.@e {vbd QiluPRASSth water,

spectra . .aener nly.ipn ich.indicate the parent mass are

oport od eI bosPlh Yo R st el ey S HEr LA KA T6F

t he exanplodsvaaporifimityetionsepaphpoedliachang wig idobekbPAGHYHheS: WO cive

2007/ 03974]}685 T gEBZOOG/_ 0369.7. '21(25d usw t he ACD/ name and ACD/ nane
batch (ver&i®BR "8° B RPERFTreete: %l Devel opment Inc, Canada;

(iv) unl eSH MURICICIOIROMTIR (ATLEY CT.6R7. PN EIE tiPL.60-1aS (BeNe) 6ogds. 4551 Ry
a Symmetry, SNvagas
15
(ii) 5-Chloro-4'-(phenylsulfony}biphenyl-2-ol
The product from example 1 step (i) (0.9g) was treated with 1.0M boron tribromide in DCM
(3.10ml) in dry DCM (20m) and stirred at room temperature for 1 hour. The mixture was
quenched in ice water and extracted with DCM, dried (MgSQ,) and concentrated under

tenal adn

20 reduced pressure to give the sub-title compound, yield 0.9g
MS: ESI(-ve) 343(M-1)

(i) ter+-Butyl {[5-chloro-4'-(phenylsulfonyDbiphenyl-2-ylloxyacetate
A flask was charged with tert-butylbromoacetate (0.42mi), dry DMF (20mi), potassium
25 carbonate (0.36g) and the product from example 1 step (ii) (0.9g) and then stirred at room

temperature overnight. The mixture was quenched in water and extracted with diethylether,
dried (MgSO,) and concentrated under reduced pressure to give an oil. The oil was purified
by chromatography on silica eluting with isohexane/diethylether 2:1 to give the sub-title
compound as a colourless oil, yield 0.6g.



or Ex-Terra reverse phase silica colum; s (v) solvents were dried
with MgSO4 or Na2SO4 (vi) the follow ng abbreviations are used:

Et CAc et hywaceéaizera1 Et her di et hyl ether MySO4 anhydr ouspdRCEREd/085397
sulfate 10 Na2SO4 anhydrous sodium sulfate HCO hydrochloric acid
DCM di chl or onret hane DMSO di net hyl sul foxi de h hour is MCPBA

3-chl oroperoxybenzoic acid (Aldrich 77% max) mn m nutes NaHCO3
sodi um hydrogen carbonate TFA triflugroacetic acid Pd(dppf)d 2
[1,1" - Bi s(di phenyl phosphi no) f errocen€]di chl oropal | adi un(11), 20
conpl ex with dichloronethane THE tetrahydrofuran NaOH sodi um
hydroxi de RT roomtenperature 25 WO 2007/039741 PCT/ GB2006/ 003697
23 Exanple *|I 15-Chl oro-4'-(phenyl sul fonyl) bi phenyl -2-yl | oxyl acetic
acid OOHMS:BSIGve) 4760M+NEY) (il 2' - (Benzyl oxy)-5'-chl orobi phenyl - 4-yl
phenyl sul fone

(iv) {[5-Chloro-4'-(phenylsulfonylbiphenyl-2-ylloxy} acetic acid

5 The title compound was prepared from the product of step (iii) (0.6g) which was stirred in
TFA/DCM (1:1, 10ml) overnight. The mixture was concentrated under reduced pressure to
give an 0il. The residue was purified by reverse phase HPLC, yield 0.31g.
"H NMR: DMSO-d6: § 8.03-7.62 (9H, m), 7.42-7.39 (2H, m), 7.08-7.05 (1H, d), 4.74 (2H, s).
MS: ESI (-ve) 401 (M-1)

10
Example 2
{[3'.5-Difluoro-4'-(phenylsulfonvl}biphenyl-2-yvlloxy}acetic acid

(i) 4-Bromo-2-fluoro-1-(phenylsulfonylibenzene

15 4-Bromo-2-fluoro-benzenesulfonyl chloride (2g), benzene (1.3ml) and iron (II) chloride
{35mg) were heated in a sealed tube using a microwave at 200 Watts for 15 seconds. After
cooling purification by flash column chromatography (eluent 20% EtOAc/Hexane) gave the
subtitle compound as a solid, yield 1.8g.
'H NMR DMSO-d6: & 8.03 — 7.95 (3H, m), 7.84 (1H, dd), 7.80 — 7.65 (4H, m)

20

11} 3'.5-Difluoro-2-methoxy-4'-(phenylsulfonylYoiphenyl

To a solution/suspension of the product from part (i) (0.55g), 5-fluoro-2-methoxy-
phenylboronic acid (0.3g) in toluene (6ml), ethanol (4ml) and 2M Nap,CO; (3ml) was added
tetrakis(triphenylphos;hine)paliadium (0.05g). The mixture was heated to 85°C for 3h,

25 concentrated under reduced pressure to give a crude material. The residue was suspended in
water, exiracted with ethylacetate, washed with brine, dried (MgS0Q;) and concenirated under
reduced pressure. Purification using flash column chromatography (eluent 10% diethylether/

hexane) gave the subtitle compound, yield 0.39g.



s 5-Chl oro- 2- (phenyl met hoxy) phenyl ] -boronic acid (prepared by the

met hod of W)2004089885A1) (0.5g) in dioxan (20nml) was treated with
1- br ono- 4-wppberygdrul f onyl ) benzene (0.57g) prepared by pdmwcemidmnssor
used in JACS (1952), 74, 394-7. Sodium carbonate (0.408) and

pal | adi un( di phenyl phosphi nof errocene) dichloride (0.070g) were added
and the m xture heated to 80C for 16 hours. The m xture was dil uted
wth water, 10 extracted with ethyl aget at e, dried and evaporated
under reduced pressure to give an oil.” The oil was purified by
chromat ography on silica eluting with i sohexane/diethylether 2:1 to

give -thepsyuhnt 0, i Li | '

CDC13; - 8 8. 00- D%%@(%RW@QHQ{ %}Sglégﬂgighj(?gig : 7%5(8!}%%%7%8?%{,(@;‘7%}1
7:02-6: 95-NH77 (B1.5)-5.08 (2H, s). 15 (ii)

5- Chl or 04- ( phenyl sul f onyl ) bi pbenyl - 2-0ol The product from exanple |
step (i) (0. 99 was treated with 1. OM boron tribronide in DCM
(3.10mM) iHDdryDiftore-4 Gpienyisdfnsibipheny)-2a0l r oom t enper at ur e for

hour. The fﬂe?&&&ﬁ@c ﬁ’éﬁ?steé)n %}?5' Qi% q‘ﬁ\%‘ ﬁ%drt&’g‘ﬁ‘\{@fe b%g)gx SR LAE S ﬁ IifM

dried (MgSO4) and conc rat pr essure’
sub-title WM*‘HW@@”@°@@T 188: TESh(?(W@?JaMBIQCMMﬂ_I n i¢d watgr and extracted

tert-Butyl | xyl acet

flask was \?ﬁ%@ge (ﬂ{egﬁﬁg g&?{% QE @%Ja%gﬁc%cg%%%%%ﬁ éowp

(20mL), pét¥FEsium 25 car bonate (0 36g) and the product from exarrpl e
1 step (iigylg t ernn

The m xturie{ vvasq%%{gﬁc%% éb?ﬂ vvat rggﬁ t§< %gé%%cfﬂpf (ﬂ bﬁﬁ?ﬁj/ Jﬁ%] IH,
dried (M3O4).la0dL coneent Hated under reduced pressure to give an oil.
The oil was purified by chromatography on silica eluting with

|sohexane/d|ethylether 2:1 to glve t he sub t|tIe conpound as a
col our | es<ivaid: 3.5 g i iiheR R ;

ES ] h '
eyl FHERHE e}"acaé‘*.ﬂé)w&% &Pafe""rﬁ%&k FipO ?ﬁ%ﬂ&&?ﬁ% 16 Gy g ety
t he produdtonpftesti@p (iii) (0.6g) which was stirred in TFA/DCM (1:1,

10 ) ovenglit oof5.d8 4% 5 Bets GERRET AT ANGE . SNERE BT P58

to
m),7.07 (1H,m), 4.71 2H, 5),-1.37 (9K, 5).-

(v) {13'.5-Difluoro-4'~(phenylsulfonylbiphenyl-2-vlJoxy} acetic acid

The fitle compound was prepared by the method of example 1 step (iv) using the product from
20 part (iv).

'H NMR DMSO0-d6: & 13.08 (1H, s), 8.08 (1H, 1), 8.00 (2H, d), 7.80 — 7.66 (5H, m), 7.33

(1H, m), 7.24 (1H, m), 7.09 (1H, m), 4.75 (2H, s).

MS: APCl-ve 403 (M-1)

2s Example 3
(29)-2-{[3'.5-Difluore-4'-(phenylsulfonyDhbiphenyl-2-ylloxy} propanoic acid

(1) tert-Butyl (28)-2-{[3".5-difluoro-4'-(phenvlsulfonyDbiphenvl-2-v1Joxv) propanoate




give an oil. The residue was purified by reverse phase HPLC, yield
0.31g. '"HNWR DVMSO-d6: S 8.03-7.62 (9H, m), 7.42-7.39 (2H, in),
7.08-7.05 wbHoojze744. 74 (2H, s). Ms: ESI (-ve) 401 ( MiQr/&erobat@pple
2 (13" ,5-Difluoro-4'-(phenvlsul fonyl)bi phenyl -2-yl | oxy} acetic acid
ovo / / I SO F . (i) 4-Brono-2-fluoro-I|-(phenylsulfonyllbenzene 15
4- Br ono- 2- f | uor o- benzenesul fonyl chloride (2g), benzene (I.3nml) and
iron (11l1) chloride (35ng) were heat in a sealed tube using a

m crowave at 200 Watts for 15 seconds” After cooling purification by
flash col unmm chromat ography (el uent 20% Et QAc/ Hexane) gave the

;u gtSI E !3& {’é’Bﬁ—Hﬁg ﬁfo%ic%rb%gﬁ'létg (0, Wnﬁﬂ Qas]adﬁéh to a"bl %%{gcﬁlct oF efarble 2

3 ,5-Difl u?@ﬂ(ﬁm? (%ﬁmﬁbf@ye‘-wtyl @Hé‘bdﬁc@tﬁl (ﬂ@m@g ?bd 5l Phqsd?hlae (252mg) in
S Ol ution/ %&?&B (ﬁgfuﬂﬁ %m ZQ@"@ Qﬂ% II’llElﬁ)[gg ﬂ@{c% b£ﬂ1)wa§ 931}3%59& and thn%_ r)eactlon

5-fl uoro- 2- hoxy- yl boronic acid (0 3g) Intoluene (6

et hanol (@ﬁq]_ryd @m@pnzm@@v@ ety "W@ge@tjmlxmre was then adsorbed onto silica
tetraki s{t.hh BAGIMIBAO SRR BRIAH! bl e 1094l Ly Bl T ontid ahed
to 85C for 3h, 25 ucogcent r at .eg u"%%e %&ece proeégyure to eg?nve gﬂ%r ude
mat eri al . Wlewempwéamméﬁr@bbw@@@ in water, extracted with

et hyl acet amgﬁd%‘éé‘o@ ﬂP %8 ngﬁgi‘“&%%“ﬂﬁﬁt f")%%’ﬁ a)gﬁ.§&‘”der

reduced pressure arifi cat 'sh col ‘oimat'og’

(el uent 10A%WidinkT 99 (B, ey 4.91 ﬁéiiqhé)ttogﬁi/ei)tlh?é SHit] e corrpound, yi el d
0. 39g. WD 2007/ 039741 PCTI GB2006/ 003697 25 'H NVR DMSO- d6: 6 8,08
(111, t), 8.00 (2H, d), 7.81- 7.55 (5H, m, 7.28 (211, m, 7.17 (1H,
m, 3. 7% (BH §E; 5[ (,ﬁ;ﬂglﬂuoro-ﬁi’ (phenylsutfonyhbiphenyl-2-yl]oxy}propanoic acid

Sten 1) (BT orbBRRRYRE ML SR RAEDYdcckaic B sty AR b i3 rom
(3.7mL) i rstep .
'H NMR DMSO-dé: & 8.08 (1H, 1), 8.00 (2H, d), 7.80 - 7.67 (5H, m), 7.33 (1H, m), 7.23 (1H,
m), 7.02 (1H, m), 4.95 (15, q), 1.42 (3H, d).
15 MS: APClve 417 (M-1)

Example 4
({5-Chlore-3'-fluoro-4'-[(4-fluorophenyl)sulfonyl]biphenyl-2-yl}oxy}acetic acid

Rapties
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20 1) 4-Bromo-2-fluoro-1-[{4-fluorophenyhisulfonylibenzene

The subtitle compound was prepared by the method of example 2 step (i) using
4-bromo-2-fluorobenzenesuifonyl chloride and fluorobenzene.
"H NMR DMSO-d6: § 8.04 (2H, m), 7.99 (1H, 1), 7.86 (1H, d), 7.75 (1H, dd), 7.51 (2H, m).

25 ii) 5-Chloro-3'-fluoro-4'-[(4-fluoropbenylsulfony]]-2-methoxvbiphenyl

The subtitle compound was prepared by the method of example 2 step (ii) using the product
of step (i) and 5-chloro-2-methoxyphenyl boronic acid.
'H NMR DMSO-d6: & 8.1-8.05 (3H, m), 7.65-7.44 (6H, m), 7.19 (1H, d), 3.78 (3H, s).



DCM (1 Om) and stirred at OC for 18h. The m xture was quenched in
ice water and extracted wth EtOAc; dried (MgSO4) and concentrated
in vacuo twogowm3the sub-title conpound, yield 0.39g. pdi/dddtoc/o03697
DMSO-d6: 6 9.97 (1H, s), 8.07 (IH, t), 7.99 (2H, d), 7.80 - 7.60 (5H,
m, 7.25 (1H, is m, 7.10 (1H m, 6.96 (1H m. (iv) tert-Butyl
{13" [3',5-difluoro-4'-(pheiivlLglfonvl)biphenvl-2-VIloul acetate The
subtitle conpound was prepared by the 5ret hod of exanple 1 step (iii)
using the product fromstep (iii). 18" H NVR DVBO d6: S 8. 09 (1H,
t)', 8.00 (2H, d), 7.80 - 7.65 (5H, m, 7.34 (1H, m, 7.25 (1H,
m,.7.07.(1H, m, 4.71 (2H, s),-1.37 (9H, s): (v) {13

5-Difluoro-4'- henylsulfonyl)bl phenyl 2- vl] oxy}acetlc acid The title
conmpound V&3 Deiflfony 2-glt ep (iv) using the

e e

m, 7.09 (qfistep 4.75 (2H, s). MB. APCl-ve 403 (M1) 25 Exanple 3

(2S)-2-{13% r p I } noi c
oi 0 ol ol YRPIBNE: 10 5PUERY EH-R Sl mPPTTH o) s Bttt 982

S- df | uor o-&H. I(Jbﬁé?mﬂHLd)fbi‘%/@HL qlﬂ),eﬁaﬁjﬂ HB; d)l | oxv}pror)anoate WO

2007/ 039741 PCT/ GB2006/ 003697 26 Dii sopropyl azodi carboxyl ate
(0.19nl) was added to a solution of the product of exanple 2 part

(iii) (250Hge-buet ¢{SKiblarb-3(-fRjord-4}[¢4-Sodragheny! kdiFony) bialehyl-2-yl} oxy)acetate

R e E i s e L S L

t enper atiurad sigy §iihi ght . The reaction nixture was then adsorbed onto

ot hyl acet areTREMEF G6bS b e oo e PP B el Do 24 Vah 2 700 el

140ny. m), 4.74 (2H, s), 1.38 (9H, 5).

¥) {{5-Chloro-3'-fluoro-4"-[(4-fluorophenylsulfonylibiphenyl-2-yl} oxy)acetic acid

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

. step (iv). -
"H NMR DMSO-d6: § 13.13 (1H, s), 8.10-8.05 (3H, m), 7.73 (1H, s), 7.7 (1H, dd), 7.53 (2H,
dt), 7.49 (1H, d), 7.44 (14, dd), 7.11 (15, 4), 4.78 (2H, s).
MS: APCI(-ve) 436(M-1)

20
Example 5
{[2".5-Difluoro-4'~(phenylsulfonylbiphenyi-2-yljoxylacetic acid

1} 1-Bromo-2-fluoro-4-(phenylsulfonylbenzene
25 The subtitle compound was prepared by the method of example 2 step (i) using 4-bromo-3-

fluorobenzenesulfonyl chloride and benzene,

"H NMR DMSO-d6: § 8.04-7.97 (4H, m), 7.74 (2H, m), 7.65 (2H, m).



"H NV\R DMSO-d6: S 8.09 (1H, t), 8.00 (2H, n), 7.81 - 7.66 (5H, nm,
7.34 (1H, m, 7.24 (iH m, 7.02 (111, m, 4.91 (1H q), 1.40 (3H,
d), 1.34 (Sid208)039740 (ii) PCT/GB2006/003697
(25)-2-{13" .5-Di fluoro-4'-(phenyl sul fonvl) bi phenyl - 2-vl | oxy} nropanoi c
acid The title conpound was prepared by the nethod of exanple 1 step
(iv) using the product from step (i). 1H NVR DVMsO-d6: S 8.08 (111,
t), 8.00 (2H, d), 7.80 - 7.67 (5H M pe7.33 (1H m, 7.23 (1H in),
7 02 (IH, in), 4.95 (1H, q), 1.42 (3H, 'd). 15 Ms: APCl-ve 417 (M 1)
Exanpl e 4

({5-Cnl orgrlmsmlﬂwrazdmetﬁ fh l-@ pey)sedddeonv! | bi phenvl - 2-yl | oxy) a
cetic aci

4- Br onp- 2- ?ﬁl%’#‘éﬂq COE’@am@%PEﬁBWé%W gethef 9f ¢xapele2estrp (esing il roduet
conpound WaEstprHRAT £Husy- gtﬁ&h%bﬁ@?lbgjmﬁ)éagpl e 2 step (i) u3| ng

4- brono- 2- {1 uor obenzenesul f &ﬁ oride and fl uorobenzene. 'H NWR

DVBO- ?6. S TBINYIR PMNO-4 GSgl 7.9 |§1H v!d)%swﬁ dd?”?msﬂno’lﬁ 76d) |
7.51 (2Hs {3 28 (i) mp7 1 r -£1 uoropheny

sul fonyl | -gmmghox (bl )nﬁgn (%%—53711‘5 ﬁ%@ 72 cff)‘was prepared by the
met hod of exarrple 2 step (||) usi ng the product of step (i) and
5-Ch|0l’0-2ﬁi 2-df NMR DMBO-d6: 5 8. 1-8.05
(311, m, 6 d), 3.78 (3H, s). WO

2007/ 0 3974’lihepseﬁ?t@gxgg¢@07%gﬂepa@¢ biy |tl;e)method of example 2 step (iii) using the product
5- Cnl or o- Juesfeb @y 0- 4" - ((4-fl uorophenYl sul fonyl I bi phenyl -2-ol The
subtitle clo ound was 6gre pared by the nethod of exanple 2 step (iii)
usi ng tHe B PMSEFdes 57 7((LH) 5), 8.06 REANR TRMSCH6), 783 T0HL,27, 1.18-7.63 J4H,
8. 09-8. 04 [ pH, 7.63 (1H, dd), 7.52 (2H, m, 7.41
(ih, ) 7537 HE %m?ﬁé%ﬂ(m ¥

iv)tert- butyl(f5 ChI oro-3'-fluoro-4"-((4-fluoroihen

sul fonyl | bilV hs PR, b A  2SHBLIAL -h! pound was
pr epar ed ’}/ &-met hod 0 X arp &P g the product 1io0
of step (iHie)title compound was prepared by the methods of example 1 step (iii) and example 1 step

15 1v) using the product of step-(iii).
'H NMR DMSO-d6: § 12.97 (1H, s}, 8.07 (2H, m), 7.91 (1H, dd), 7.85 (1H,-dd),-7.77-7-64-
(4H, m), 7.29-7.21 (2H, m), 7.05 (1H, dd), 4.67 (2H, s).
MS: APCl(-ve) 403(M-1)

20 Example 6
{15-Chloro-2'-fluore-4'-(phenylsulfonybiphenvl-2-yljoxviacetic acid

1) 5'-Chloro-2-fiuoro-2"-methoxybiphenyl-4-y1 phenyl sulfone

The subtitle compound was prepared by the method of example 2 step (i) using the preduct
25 of'example 5 step (i) and 5-chloro-2-methoxybenzene boronic acid.

"H NMR DMSO-d6: & 8.08-8.05 (2H, m), 7.91 (1H, dd), 7.84 (1H, dd), 7.75 (1H, m), 7.7-

7.62 (3H, m), 7.50 (IH, dd), 7.37 (1H, d), 7.17 (1H, d), 3.73 (3H, s).



"H NVR DMSO-d6: S 8.11-8.05 (3H, m), 7.73-7.66 (2H, m, 7.56-7.43
(4H, m, 7.09 (11-1, m, 4.74 (2H, s), 1.38 (9H, s). v) ({

5- Chl or o- 3wofhemaisenst’ -f (4-fl uoronhenyl ) sul f onyl | bi nhernpyd@abdioozse?
oxy)acetic acid is The title conmpound was prepared by the nethod of
exanple | step (iv) using the product of step (tv). _ "HNW
DVMSO-d6: S 13.13 (1H, s), 8.10-8.05 (3H, , .73 (1H, s), 7.7 (1H,
dd), 7.53 (2H, dt), 7.49 (1H d), 7. 4 (1H dd), 7.11 (1H, d), 4.78
(2H, s). Ms: APCI(-ve) 436(M1) 20 arrple 5
{(2',5-Difluoro-4'-(phenyl sul fonvl) bi phenyl -2-yl | oxyl acetic acid ovo
1" o kl~ 8%-thibro-F-fludrode. By 4-(phenyl sul fonyf benzen 25
The subtitle co ound was prepare thod of exanple 2 step
(i) using Wbl omppyndorasivaspaed &y theforied ofiekanpld@ skn diii esizethe proditt
NVR DVSO- d§: %{?04797(4Hm 7.74 (2H, m, 7.65 (2H m. WO
2007/ 03974]1 PCT/ GB2006/003697 28 ii) 2,5'-Difluoro-2'-methox

i nhenyl - 4- VaNpReRMSOsdf: S99 THE, SuH08-8.08 (20 oA (MEB sldp et Baddyy7. 1he

met hod of £ 2 step (i) and
T oor o o KA B, 7h%tn§§)’jb‘§?fo)r’? S0 O Bt e L (2H, ),
7.91 (111, dd), 7 85 (1H, dd), 7.75 (IH, n), 7.7-7.61 s (3H n),
729(1H- ) dd 72 (3H .s). iii)
2'-5-Diflu Sbh PRI m@éﬁmﬁﬁﬁ%g%@tle conmpound
was pr epar'@@ tﬁlﬁ cotrpoundtWes @raphred kp thel metlRods tof pxaripld 1) stets (itigaddhearpsio d yep
(iv) using the product of step (ii).
1o "H NMR DMSO-d6: § 13.02 (1H, s), 8.09-8.06 (2H, m), 7.92 (1H, dd), 7.85 (1H, dd), 7.77-
7.65 (4H, m), 7.46 (1H, d), 7.39 (1H, d), 7.06 (1H, d), 4.7 (2H, s).

MS: APCI(-ve) 419 (M-1)

Example 7
15 {[5-fluoroe-4'-(phenylsulfonyl)-3'-(triflueromethyhbiphenyl-2-vlloxy}acetic acid

OTOH. o _.ﬁ_ _

1) 4-bromo-1-~(phenyisulfonyl)-2-{triflucromethyllbenzene

The subtitle compound was prepared by the method of example 2 step (i) using 4-bromo-2-
(trifluoromethyl}benzenesulfonyl chloride and benzene,

20 'H NMR DMSO-dé: § 8.35 (1H, d), 8.25 (1H, dd), 8.21 (1H, d), 7.88 (2H, d), 7.76-7.72 (1H,
m), 7.67-7.62 (2H, m).

if) 3-fluoro-2'-methoxy-3-(irifluoromethylYbiphenyl-4-vl phenyl sulfone

The subtitl;: compound was prepared by the method of example 2 step (ii) using the product
25 of step (i) and 5-fluoro-2-methoxybenzene boronic acid.

'H NMR DMSO-dé: § 8.47 (1H, d), 8.12 (1H, ad), 8.09 (1K, &), 7.92 (24, d), 7.77-7.64 (3H,

m), 7.40 (1H, dd), 7.31 (1H, i), 7.20 (1H, dd), 3.78 (3H, 5).



of step (ii). 10 "H NWVR DVMsO-d6: S 9.77 (1H, s), 8.06 (2H, d), 7.89
(1H, d), 7.83 (1H, d), 7.78-7.63 (4H, m, 7.12 (2H, m), 6.93 (1H,
m, iv) {[®o.2ef@sdtauor o-4' - (phenyl sul fonyl ) bi phenyl - 2z yi#dToxyioamedsr C
acid The title conpound was prepared by the methods of exanple 1 step
(tii) and exanple | step is iv) using the product of step-(iii). -
"H.NMR DMBO-d6: -6 12.97 (1H, s), 8.07 (2H, m), 7.91 (IH, dd), 7.85
(1H,-dd);-7:77-7,64. (4H m, 7. 29 7,2l (2H, m, 7.05 (IH dd), 4.67
(211, s). Ms: APCl(-ve) 403(M1) 3II:)xarrpIe 6

{15-Chl oro-2'-fl uoro-4'-(uhenyl sul fonvl ) bi uhenvl - 2-v1loxvl acetic acid

OOH ~1/ Clisiy 3) firgoro- PR 1ALy HOP- Qi fhucr YRR ia w' -4-yl pheny!

sul fone The subtitTe conpound was prepared nmet hod of exanple 2
step (ii) Tispyhiitie kemproad wes prepgedby Br gwfhcé 0§ ew@iﬁ 3 $typ @iopsing the product
5- Chl or o- 27 gfgl;g?xybenzene boronic acid. 'H NVR DMSO-d6: S 8.08-8.05

(2H, m, 7.91 (1H, dd), 7.84 (1H dd), 7.75 (IH m, 7.7- 7.62 (3H,
m, 7.50 (HAMRPMSQ-IE76 (066 (18)3), 947101H( 4)18.2d38, 1532H 3m), 3191 (3H,. )\ 7-7.62

/
5 Chl or o 3 PGP CRar L Gt b Bhenyt -2-0l The subtitle

conpound was prepared by t he net hod of exarrpl e 2 step (i ||) u5| ng the
pr oduct ) > C .

m, 7.89 3 ] S C
(3H, n), 7hs gub‘ilﬂg ?ox@g}ﬂnd es pﬁp@@d byuhe m@n)ad of exa)nple 1 step (111) usuag the product
15- Chl or o-, %Stﬁép{) oro-4' - (phenyl sul fonyl)bi henyll-2ylloxv}acetic acid
The title co nd was prepared by the nethods of exanple 1 step

(iii) and EBXVRIRMIOsKep 8.47iI(VH, 9)s8.26(1Hh &), BridUE] mpf7.02t@H, O 7.y4 (15 m)H
(1r, ), P, g (gfmng 28 G U 4B g dRmag | *°
d, 4.7 (2H, s).
S-fluoro-4'-(phenylsuifonyl)-3'-(trifluoromethyl)biphenyl-2-yiloxy}acetic acid
The title compound was prepared by the method of example 1 step (iv) using the product of
- 15+ step (iv). o

"H NMR DMS0-d6:-3.13.10-(1H, 5),. 847 (1H, d), 8.31 (1H, d), 8.18 (1H-dd), 7.92-2H; D>

7.74 (1H, m), 7.66 (2H, 1), 7.42 (14, dd), 7.28 (1H, td), 7.15 (1H, dd), 4.78 (2H, s).

MS: APCI(-ve) 453 (M-1)

20 Example 8
-2-(§5-chloro-4'-[(4-fluorophenvDsulfonylibiphenvl-2-yIloxy)propanoiec acid

°I” 1oy
¥s

Cl

1) 4-bromophenvi 4-fluorophenyl sulfone

The subtitle compound was prepared by the method of example 2 step (i) using 4-

25 fluorobenzenesulfonyl chloride and bromobenzene.

'H NMR DMSO-dé: § 8.1-8.02 (2H, m), 7.94-7.82 (4H, m), 7.53-7.44 (2H, m).

ii} 5-chloro-4'-[(4-fluorophenyl)sulfonvl]-2-methoxvbiphenyl




M5: APCI (-ve) 419 (M1l) Exanple 7 is

115-fl uoro-4'-(phenvl sul fonyl)-3"-(tritluoronethyl)biphenyl-27y1l oxv}
acetic aciwo 20d73d=Dbr ono- 1- (phen PCT/GB2006/003697

| sul fonyl)-2-(trifluoronmethyll)benzene The subtitle conpound was
prepared by the nethod of exanple 2 step (i) using 4-brono-2-
(trifluoronethyl)benzenesul fonyl chloride and benzene. 20 'H NWR
DMSO-d6: S 8.35 (1H d), 8.25 (111, dd), 8.21 (1H, d), 7.88 (2H, d),
7.76-7.72 (IH m, 7.67-7.62 (2H, m. ii)
5'-fluoro-2'-nmethoxy-3-(trifluorometh 1 bi henyl -4-yl phenyl sul fone
The subti trhe saap esthshui@ $/aPpRPAELE wrﬁehedras%mqal@i sIEX BlTRkR g ZheSirbdhict

(i) u5|n8 the product 2s of step (i) and | uor o- 2- met hoxybenzene
bor oni ¢ a®f gep (lﬁnfhﬁ/ﬁhbﬁps%)n&é}“@eezezwa(@lﬂaﬂl@l) 8.12 (1H, dd), 8.09

(1H, d), Ty NdkdhisOlas: § shd-d T 7
td), 7.20 1H, dd), d6 gsﬁso&ﬁhﬂ% 2/%3 i?ééﬁctlr/&c%)go%}g}%ég%%?ﬁ
30 iii) 717 (14, d)376(3H s).

5-fluora-4' _(phenyl sul fonyl)-3"-(trifluoronethyl)biphenyl-2-ol The
subtitle conpound was prepared by the met hod of exanple 2 step (iii)
usi ng t helibduhinge-4-l-fleg ‘ pighmyERBD d6: s 10. 06 (1H, s),
8.47 (1H, T4} Y4

7,35 (1H ngg:ub%ﬂg%oﬁo%%d (vgn{bre%di%dgb (t%gHijneg%?"of 8?& 2 &ep (bﬁzumlng tﬁe%du@
{[5-fI uor 8fgen{iphenyl sul fony) -3’ - (trlfluoroneth

bi uhenyl 4 r e
ot hod of SRATST R BRI (U L M BrETNCrl s R ERT S
'H NWVR DI\/S@I@G,7®GH4¢),(72H,(1IQ)dd)59251Hﬁl)i, d), 8.17 (1H, in), 7.92
(2H, d), 7.74 (111, in), 7.66 (211, m, 7.42 (1H m, 7.28 (IH m,
7.13 (1H, m, 474(2H s), 136(9H s) . v)
{[5- quors 4 Valeys 3 [@- '

acetic aciy g ;5@;?%5 &t{h#%u&@@%&ﬂ%b%a%@ el S@ﬁ‘é@e% eQ%’mﬁlQ § s{éS t(15]\1smg tEepro%éT}B

| step (iv i's's
step (iii).
15 'H NMR DMSO-d6: § 8.15-8.10 (2H, m), 8.03 (2H, d), 7.88 (2H,'d), 7.54-7.42 (4H, m), 7:03-"

.6,99 (1H, m), 4.95 (1H, q), 1.41L(3H, d), 1.36.(9H, s). .

v) (28)-2-({5-chloro-4'-{(4-fluorophenyl)sulfonylbiphenyl-2-y1} oxy)propanoic acid
The title compound was prepared by the method of example 1 step (iv) using the product of

20 step (iv).
'H NMR DMSO0-d6: & 8.12-8.07 (2H, m), 8.0 (2H, d), 7.87 (2H, d), 7.49 (24, 1), 7.43-7.38
(2H, m), 7.0 (1H, d), 4.95 (1H, q), 1.41 (3H, d).
MS: APCI(-ve) 433 (M-1)

25 Example 9
({5-chioro-2*-fluoro-4'-j(4-flaorophenvyDsuifonylibiphenvi-2-ylloxy)acetic acid

F
NS
1l

1) 1-bromo-2-fluoro-4-[(4-fluorophenyDsulfonvilbenzene




"H NVR DMSO=d6: -8.13..10-(1H, s),.8.47 (1H, d), 8.31 (1H d), 8.18
(IH,-dd)j- 7.92(2H5 d),- 7.74 (1H, m, 7.66 (2H, t), 7.42 (111, dd),
7.28 (I H we)2007/w3dk1(1H, dd), 4.78 (2H, s). Ms: APC (- vig)r/ésisoddvkeby
20 Exanple 8 :
(25)-2-({5-chloro-4"'-f(4-fluorophenvl)sulfonyll bi phenyl -2-vl| oxy)prop
anoic acid OOH/ O «cl i) 4-bronophenvl 4-fluorophenvl sulfone The
subtitle conpound was prepared by the thod of exanple 2 step (i)
usi ng 4- 25 fluorobenzenesul f onyl chlég?de and bronobenzene. 'H NWMR
DMSO-d6: S 8.1-8.02 (2H, in), 7.94-7.82 (4H, m, 7.53-7.44 (2H, m.

ii) 5-chl aécmbhds- | - 2- h h | .
20077 03974 BT A BHERAEEORY lord BB bioR RIS eREERN ol ehiorics
by the netRod) 81 esabasne Gotlemd(thin)stired agrefitiefopi blaned.  Thefflaslt eps doo)ed

513,00 {20 0 ST ot Y s ey Bashio oo penc

7.17 (1H, e DG éay@'gm,as SYashed with )brine, dried (MgSOs) and evaporated under reduced

5-chl or 03 4yalf:4- : I hi nyl.- 2 he subtitle
conpound \?\P;as&%t?egg%gé By tﬁ%@%sggﬁé#%gggﬁﬁé%b@f%Opouf?discl S1-taltIJSSi ng the
product off BMEDKED)AE: § Bl NVRS DB 6.76 QH dd)14.56-YH6 (3], m)B. 14- 8. 07
(2H, m, 8.01 (2H, d), 7.81 (2H, d), 7.54-7.46 io (2H m, 7.36 (1H
d, 7.29 (1H, dd) 24{?3029 (rﬂ,lmd). i V) ltentizbutyl _ 2oyl )

C -4 phérsfiydJon ] omn phery! - 2-yl } oxy) prop
anoate T {.tl ound wa repared. by the t hod. of, exanple 3
Step (1) bR coe IR Rt 15 EPRro orbiaRid anec s i procs
8. 15- 8. 10 qf2iep (ingd Belld@oL2kbthakybente®Bofcdtd actl) , 7. 54-7.42 (4H, m),

72037 6 BOirCOvsbte: ezl addh 7 Sl BaP S b Uk 88762 (e o, 7.51.7.44

(3H, m), 7.33 (18, d), 7.14 (1H, d), 3.7 (3H, 5).

iil) S-chloro-4'-[(4-fluorophenylsulfonyllbiphenyl-2-ol

15* The subtitle compound was prepared by the method of example 2 step (iif) using the produét
of step (ii).
'H NMR DMSO-d6: § 10.12 (1H, s), 8.2-8.14 (2H, m), 7.93 (1H, dd), 7.86 (1H, dd), 7.68
(1H, 1), 7.52 (2H, 1), 7.35-7.28 (2H, m), 6.98 (1H, d).

20 iv) tert-butyl ({5-chloro-2'-fluoro-4'-{{4-flnorophenyDsulfonyilbiphenyi-2-vil oxy)acetate
The subtitle compound was prepared by the method of example 1 step (iii) using the product
of step (iif).
'H NMR DMSO-d6: § 8.21-8.14 (2H, m), 7.95 (1H, dd), 7.89 (1H, dd), 7.74-7.68 (1H, m),
7.58-7.41 (4H, m), 7.05 (1H, d), 4.68 (2H, s), 1.36 (9H, s).

25

¥} (28)-2-({5-chloro-4'-[(4-fluorophenyl)sulfonylibiphenyl-2-v1} oxY)propanoic acid

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

step (iv).

'H NMR DMSO0-d6: § 8.18-8.13 (ZH, m), 7.94 (1H, dd), 7.86 (1H, dd), 7.74-7.69 (1H, m),
0 7.54-7.48 (2K, m), 7.46 (15, dd), 7.39 (1H, d), 7.06 (1H, d), 4.70 (2H, s).

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



V) (2S)-2-({5-chloro-4'-f(4-fluorophenyl
sul f onyl ] bi phenyl - 2-yl } ox) ) proyanoi ¢ acid The title conpound was
pr epar ed bywot2oemeuupod of exanple 1 step (iv) using thedieshdedooddsr
20 step (iv). "H NWR DMSO-d6: S 8.12-8.07 (2H, m, 8.0 (2H, d), 7.87
(2H, d), 7.49 (2H, t), 7.43-7.38 (2H, m, 7.0 (1H, d), 4.95 (1H, q),
1.41 (3H, d). Ms: APCl(-ve) 433 (M1) 2s Exanple 9 (;
5-chloro-2'-fluoro-4'-f(4- quoropheny%fulfonylIbiphenyl-2-y|}oxy)acet
icacid O OH/ F11 O [/ | Fcl
1- brono- 2-fl uoro-4- ((4-fl uorophenyl)sul fonyl | benzene WD 2007/ 039741
PCT/ GB2006¢ 003097 32 Ferric chloride (0.59) was added to a m xture
of 4-brono- uor o- benzenesulfonyl chloride (2.5g) and
f 1 uor oben 25%2-( 3 paphanylselfs Wy
fl ask maszggpled to roon1tenperature and t he reS|due was partitioned
bet ween aqueous NaHCO3 and The DCM | ayer was washed with brine,
dried (M PHand qy ated under reduced s pressure. The residue
was recryst ||IS‘ et hanol to give buff col oured crystals "H
NVR DVBO- dB: § 507 98 (411, m), 7.76 (111, dd), 7.56-7.46 (2H .
ii) 5 -chlo uor o- 4-f (4-fl uorophenyl)sul fon 111
-2' - met hox~Db The subtitle conmpound was prepared by the nethod
of exanple 2c<step (||) using the product to of step (i) and

) hox) d. 'HNI\/RDI\/BOgG S, 8.12 (2H,
dddd), 79 * Tgorophepyl biphomyl-3y  (3H,
m, 7.33 (ﬁ}ﬂﬂmgwﬂa_m (1H d), 3 7 (3H, s), iii)
5-chl oro- quoro henvl ) sul IIb| I-2 Ql 15 The subtitle
conpound ﬁ%fsgﬁg e’ %“?ﬁ PR h, %Fmﬁggﬂg xgmple &istep (P upipg thg eradycitofie
product ckastlepsiep (3i).

'H NMR DMSO-d6: § 8.21-8.14 (2H, m), 7.96 (LH, dd), 7.89 (1H, dd), 7.78-7.73 (1H, m),
10 7.56-7.46 (3H, m), 7.42 (1H, d), 7.0 (1H, d), 4.88 (1H, ¢, 1.36-1.33 (12H, m).

ii)j;xs:)-2—( {5-chlore-2'-fluoro-4'-[{ 4~ﬂuor6phenvl)sulfonvl]binhenvl~2-vl} oxv‘mrouandié: acid

‘The title compound Was prepated by the method of example 1 step (iv) using the prodnct of |
step (if).
1
15 'H NMR DMSO-d6: 5 8.18-8.12 (2H, m), 7.93 (1H, dd), 7.87-7.79 (2H, m), 7.53-7.47 (28,
m), 7.42 (1H, dd), 7.37 (1H, ), 6.97 (1H, d), 4.78 (1H, q), 1.31 (3, s).
MS: APCI(-ve) 451 (M-1)

Example 11
20 (25)-2-(43 '.S-diftuoro-4'-{(2-fluorophenyl)sulfonylibiphenyl-2-vlloxy)pronansic acid

0 OH
F ]
i
[
o] 1l
Q

1) 1, 1'-dithiobis(2-fluorobenzene

Sulfuryl chioride (0.7ml) was added dropwise to a solution of 2-fluorobenzencthiol (1.5ml) in
35 DCM (20m) at 0°C. The reaction mixfure was stirred for 30 min, then concentrated under



"H NVR DVMSO-d6: 5 10.12 (111, s), 8.2-8.14 (211, m), 7.93 (1H, dd),
7.86 (111, dd), 7.68 (1H, t), 7.52 (211, t), 7.35-7.28 (211, m,
6.98 (1H, wp.20@M3dM) tent-butyl PCT/GB2006/003697
({5-chloro-2"-fluoro-4'-f(4-fluorophenvl

sul f ony1} bi phenyl - 2-yl } oxy) acet ate The subtitle conpound was prepared
by the nethod of exanple 1 step (iii) using the product of step
(iti). "HNVR DVBO d6: 6 8.21-8.14 2%% 7.95 (111, dd), 7.89
(1H, dd), 7.74-7.68 (1H, m, 7.58-7 (411 m, 7.05 (1H d), 4.68
(211, s), 1.36 (9H, s). 25

V) 12_- 2- ({ Bl e oxy) nr
opanoi e acj d ThgIr %iuit% ?ﬁ%%gﬂﬁé%s pr%%kg#%%gggéﬁh% SRR E?%Ltcl]% V%lh%xarrpl e
1 step (i v§ohesangde gikeths peiita coppounsias pn oil,wield 1.7g. NVR DVBO- d6: S
8.18-8. 13 K@HAPOX-+vel 2940 dd), 7.86 (1H, dd), 7.74-7.69 (1H m,
so 7.54-7.48 (2@( nsi? 7. 4@(114 dd), 7.39 (111, d), 7.06 (111, d),
4.70 (2H, s). Ms: APCl (-ve) 437 (Nil) WD 2007/ 039741

PCT/ GBZOQGA 0036842 o
(25)-2-((5- oro-Z -fruoro-4 - enyl ) sul f onyl | bi phenvl -2
y130xy) pr o‘bﬁﬁﬁiocz‘ﬂa?fpd iotyerzope §3.672) V@S ia)idqdeiOta seltitjdnl ¢R2isopropylmagnesium
-2-({5-chl g (i4 f

vl )oxy)propacﬁlgggzeid'lgﬁcem\gaél{l?t e co 9{3%%2{ %%ke”%wé?hgdtglae@&d&ﬁredm
exanpl e 3 Lfugher3h E%qﬁgcmrhévapﬂmwédedotpamnploét@ m@pt of step (i) InHTARR

DVBO- d6: 2 rastidrdh we o an
7 78-7. 735(55§1 e gaé“ug AL 735021%?%@6"%%4% “?%ﬁeldl;}t 4&’@7"%1 by 2ad
4. 88 fQD& hezd- Ipug 3T14e112gq:t10mwas Pgojed to RT, diluted with ammonium chloride

(255 2- ({5a:n€ hbahQe' w1fh| | Ui efher. | (fad hg@:&a@aﬁ? Ptichd! &gr@y{iri]e%' @gﬁm%ngl

0XV) pr opanoi ¢ aci d ' e conmpoun ar ed
exanpl e 1 eypRopeted Wx}ieq;gqqu‘,gd pRssuigy Geldd9gofsed dn'ectly without ﬁu'ther purification,

MS: APCI(+ve) 302 (M+H)

15. 1ii) 4-bromo-2-flnoro-1-[(2-fluorophenylsulfonyllbenzene
MCPBA (2.58g) was added fo a solution of the product of step ii) (1.8g) in DCM (25ml) at
0°C. The reaction mixture was allowed to reach RT and stirred for 23 hours. The reaction
was washed with aqueous sodium metabisulfite, aqueons NaHCOs, dried (MgSO,) and then
evaporated under reduced pressure. The residue was purified by chromatography on silica

20 eluting with isohexane then 4:1 isohexane/ethyl acetate to give the sub-title compound as a
white solid, yield 0.71g.
'H NMR CDCly: § 8.16 (1Hy), 8.05 (14, t), 7.67-7.62 (1H, m), 7.53 (1H, d), 7.37 (1H, d),
7.31 (1H, d), 7.13 (1H, t).

35 iv) 3',5-diflugro-4'-[(2-flucrophenylsulfonyl]-2-methoxybiphenyl
The subtitle compound was prepared by the method of example 2 step (if) using the product
of step (iii) and 5-fluoro-2-methoxybenzens boronic acid.
"H NMR DMSO-d6: § 8.12 (2H, dddd), 7.9 (1H, dd), 7.82 (1Y, dd), 7.62 (1H, t), 7.51-7.44
(3H, m), 7.33 (1H, d), 7.14 (1H, d), 3.7 (3H, s).

30



step (ii). 1s "H NVR DVMSO-d6: S 8.18-8.12 (2H, m), 7.93 (111, dd),
7.87-7.79 (211, nm), 7.53-7.47 (2H, m, 7.42 (1H, dd), 7.37 (1H, d),
6.97 (1H, wWp2040884(1H q), 1.31 (3H, s), Ms APC (-ve)rchrdis20ddod)co7
Exanpl e 11 20

(25)-2-(f3" ,5-difluoro-4'-f(2-fluorophenvl)sulfonyll bi phenyl -2-yl }oxy
)propanoic acid o OHF O F i) 1,1 -dithiobis(2-fluorobenzene)

Sul furyl chloride (0.7m) was added %pw’ se to a solution of
2-fluorobenzenethiol (1.5n4) in 25 (20nl) at OC. The reaction

m xture was stirred for 30 mn, then concentrated under WO

2007/ 039744 3RCAihtR U064 Q036 Heny R SANGEL R PSUr €. The residue was
purified by chromatography on silTica elfatrng wth isohexane to give
t he sub- t itiF &UQtisigsemperng svas arepirpd by the mptiod pg exaviple AR (iiesingZBAprodacH)
5 ii) 4-bropgeys gof | uoro-1-f(2-fluorophenyl)thiol benzene

4- Brono- 2-f | uor o-1 -i odobenzene (1.67g) was added to a solution of

i sopr opyl REYAEGIHE) 36h(diDde (2. 79ml, 2M sol ution in THF) in THE
(8n11), smhich was cooled to OC and stirred for a further 2h. The

m xture was then added to a solution of the product of step (i) in
THE ( 5nil )41 Mgg Haedelns: si=T pHpANdRE over ni ght, then

stirred ath AMlichOlmbaULAMAOGIRE f U ALIARGE LB N Thecny
extract ed fﬁiﬁth}ﬁa@h@&ﬁ}mlbadd’ed follitwed lo}i teibiathlyphierhyfiroaldbiide(0.626r & ﬁpddrﬂd

. o . i el .
(M50 =Bty Led Maf AONSRH BSESMS ot e udlieT e

directly wthout “furt Icatio
i) 4-br GhmiRmwhinidrine the fefRedtuaoretyyh£Ady I s wdabiumythikhed s fritte MERRA

2. 589~ . ti f th duct of . i), (1.89) i
o Fom oM S L o R P2 P P
stirred foence@ratiin sacud hegivethe tubetitle componudab e gelivint dil @glaeguUs sodi um

inder. ?2&;?}%%%52&‘%@?&%&%@%@ ik 847 PGl st ay on
silica > d).

15

The product of step (v) (175mg), the product of step (vi) (124mg) and potassium carbonate
(133mg) in acetonitrile (10ml) were charged to a flask and stirred at 65°C overnight. The
reaction mixture was cooled, diluted with water (20mi) and extracted with diethyl ether. The

20 combined organic extracts were washed with brine, dried (Mg804) and concentrated under

reduced pressure. The residue was pirified by chromatography on silica eluting with
isohexane then 4:1 isohexane/ethyl acetate to give the sub-title compound as a colourless oil,
yield 121mg.
MS: APCi(+ve) 451 (M+H)

25
viii) (28)-2-({3'.5-difluoro-4'-[(2-fluorophenyDsulfonylfbiphenyl-2-yIt oxy)propanoic acid
The product of step (vii) (121mg), 1M NaOH (0.4mt), THF (2ml) and DCM (Zml) were
charged to a flask and stirred for 3 hours and then concentrated under reduced pressure. The

residue was dissolved in EtOAc, washed with 1M HCl The organic phase was dried

30 (Mg50s) and concentrated under reduced pressure to give the tifle compound as a white solid,

yield 63mg.



20 eluting with i sohexane then 4:1 i sohexane/ethyl acetate to give
the sub-title conmpound as a white solid, yield 0.71 g. 1H NVR CDC13:
S 8.16 (1HwOD)2p07304B1 (1H, t), 7.67-7.62 (iH n), 7.53 (IHT/€B2006f003607
(1H, d), 7.31 (1H d), 7.13 (1H t). 25 iv)
3',5-difluoro-4'-f(2-fluorophenyl)sul fony_I]-2-nmethoxvbj phenyl The
subtitl e conpound was prepared by the nethod of exanple 2 step (ii)
using the product of step (iii) and 5:fl uoro-2-nmethoxybenzene
boronic acid. 'H NVR DVsSO-d6: 8 8. 12 ?62H dddd), 7.9 (1H, dd), 7.82
(1H, dd), 7.62 (1H, t), 7.51-7.44 , 7.33 (iH d), 7.14 (1H,

d, 3.7 (3 Nﬁg V. / 4 /
3',5-difl ugr o- D%??%r é%gépg%ﬁ’n@ 71Béa‘ﬁ:fgtgny’zrfﬁ(?j@ @gﬁﬁ’f@ 272% Qﬁet)’s"h%’{ glﬁl’e
conpound v@énﬁﬁﬁibﬁﬂﬁdmﬁ(ﬂ]‘iadhﬁwh@ﬁ—l aifl), dedifi,e),2 . 43t@H, )i i i) using the
pr oduct g: Aﬁﬁ((’ v&s APCl (-ve) 363 (MH) 5 vi nethyl
(2R) - 2- {1?\2/[ et dhen ul fonyl ] oxy} propanoate A solution of nethyl
(R-(+)-lactate (6 66Q) |n acetonitrile (33m) was cooled to 5C and
triethyl 9@5}1 ﬁ691 m ) added followed by trinmethylam ne hydrochl ori de
(0.629). sol ution of p-tol uenesul fonyl chloride (I 1.69)
i n acet oni@§)i2-€3 B rowtis (4o cihdx )sakoroyVb ipheeyl-20/ Yok A ph@anbia iacidn g
t he terrperature bel ow 5C@\The reaction mxture was filtered and

e ¢ er and water were added and the organic

S and concentrated in vacuo to give the
sub-title -mu!ﬁ' @s a yellowoil (13.71 g). "H NWR CDC13: S 7.82

(211, d), 7 (2H, d), 4.95 (111, q), 3.67 (3H s), 2.45 (311, s),
1.51 (3H, d)Y. is vii) nmethyl (25)-2-( 3

S-difluoro-4 -f(2-fl uorophenvl )suI fony | bi phenyl -2-y

| oxy) pr 0pa -2-filio PLpOMEho BulfoM)ved-6R80) , the product of
step (vi) %&TE% and potassium car bonat e 133ng) in acetonitrile
(10m) wer'@eSRAFGLATPRITS s ReqPteA &y 4hq mptaed ak ottt SOV BFtHDS “rhrgmo-2-

10 fluorobenzenesulfonyl chloride and anisole.
"H NMR DMSO- d6: 8 7.94 (LH, 1), 7.89-7.85 (2H, m), 7.8 (1H, dd), 7.71-7.68 (1H, m), 7.18-
7.14 (2H, m), 3.84 (3H, ).

ii) 2-(benzyloxy)-3'.5-difluoro-4'-[(4-methoxyphenylsulfonyl|biphenvl

15 The subtitle compound was prepared by the method of example 2 step (ii) using the product
of step (iii) and [2-(benzyloxy)-5-flucrophenyllboronic acid.
'H NMR DMSO-d6: § 8.01 (1H, 1), 7.9 (2H, d), 7.64 (1H, dd), 7.58 (1H, dd), 7.33-7.29 (6H,
m), 7.26-7.23 (2H, m), 7.2-7.16 (2H, m), 5.12 (2H, s), 3.85 (3H, s).

2 ] S-difluoro-4'-[(4-methoxyphenylsulfonylJbi

A suspension of the product of step (if) (838mg) in acetic acid (30ml) and 10% Pd/C (200mg)

was stirred under 2 bar pressure of hydrogen for 30 min. The catalyst was removed by

filtration and the filtrate was evaporated to give the subtitle compound, yield 630mg.
'H NMR DMSO-d6: § 8.04-7.99 (1H, m), 7.91 (2H, dd), 7.68 (1H, ddy, 7.6 (1H, dd), 7.23
25 (1H, dd), 7.18 (2H, dd), 7.09 (15, td}, 6.95 (1H, dd), 3.85 (3H, s).

v} fert-butyl (28)-2-({3".5-difluoro-4'-[(4-methoxyphenysulfonyl]bipheny]-2-
ylloxy)propanoate




reaction m xture was cooled, diluted with water (20nl) and extracted
with diethyl ether. The 20 conbi ned organic extracts were washed with
brine, driwed0M@B4) and concentrated under reduced prESISGER06/0IB&7
resi due was purified by chromat ography on silica eluting with

i sohexane then 4:1 isohexane/ethyl acetate to give the sub-title
compound as a colourless oil, vyield 121ng. MS: APCl (+ve) 451 ( M+H)
25 viii)
(28)-2-({3'.5-dif|uoro-4'-1(2-f|uorop%énvl)sulfonyllbiphenyl-2-y110xY
) propanoi c acid The product of step (vii) (121ng), |IM NaCH (0. 4nl),
THE (2nd) BiRctub¥M doRibindWas SrepsR@bPAE nlethod of Eﬁﬁiﬁle@qgﬁ@' ursﬁlg el P8dud: o
hours and the concentrated under reduced pressure rési due was
di ssol ved §i% QCAC washed with 1M HCl. The organic phase was dried

30 (Ngsm)lmmmgmag %tsa@!s wﬁpé{ é@d%fgﬁfgg%gég 4<1cg' Y& HBE alty, b8

conpound as a white sol

PCT/ GB2006/1Ho889728-345 (34, mﬁ/ ohEE, d@ 451 gLHL2), 336, (3H) 5), T4180H7dB1.6289H,
m, 7.75;(HH dd), 7.56 (1H, t), 7.47 (111, dd), 7.36 (1H dd), 7.24
(1H, td), 7.03 (1H, dd), 4.96 (1H, q), 1.43 (314, d). MsS: APCl(-ve)
435 (M H) S Exanple 12 (2S)-2-({3'

S-difluoroy (2( i h LIk Lopangi c
acid O/ 0

4- br ono- 2- Thedﬁk@ompwd AS PrRO TS i dreuhethad dforsthplb é rsispr(e) Thies tho lprddutief
conmpound w@@ p?epared by the nethod of exanple 9 step (i) using

4- br ono- 2- | uor obenzenesul fonyl chloride and anisole. "H NWR

DVBO- d6:10 §H7Nm I()MHO d6y § 8D1ZOHL), 8592((21111;1) FR6 (THLAD)( I(IEG dY), 7.26 T, AdH8

SETE TR e %ﬁéﬂ 1‘5 éo‘ﬁ}yﬁ% %%g}ﬂ;p)r(ﬁ{,(dﬁ’.enzy' oxy) - 3

MS: APCI(—VB) 447 (M-1)

Example 13
15 (28)-2-( {3',5-difluore-4'-{(3-fluarephenvlsulfonvllbiphenyl-2-yIloxy)propancic acid

X 140

1) 1.1'-dithiobis(3-fluorobenzeng)
The subtitle compound was prepared by the method of example 11 step (i) using 3-

fluorobenzenethiol,
20 'HNMR CDCly: § 7.3-7.21 (6H, m), 6.92 (2H, 1),

ii) 4-bromo-2-fiuoro-1-[(3-flucrophenyl)sulfonyl]benzene
A solution of the product of step (i) (1.98 g} and iscamy nitrite (1.6 ml) in dry acetonitrile (25
ml) was stirred at 50°C. 4-bromo-2-fluoroaniline (1.23 g) was added portionwise and the

25 reaction mixture was stitred at 60°C for 2 h and then concentrated under reduced pressure.
The residue (2.1 g) was dissolved in DCM (25 ml) and MCPBA (6 g) was added portionwise
at 0°C. The reaction was stirred overnight at room tempertaure. The reaction was washed

with aqueous sodium metabisulfite solution, aqueous NalHCO;, dried (MgSO4) and



is The subtitle conpound was prepared by the nethod of exanple 2 step
(ii1) using the product of step (iii) and

[ 2- (benzyl exyheBosbiswor ophenyl ] boronic acid. 'H NVR DVEG@ES&sRodoodsb7
(IH, t), 7.9 (2H, d), 7.64 (1H, dd), 7.58 (1H, dd), 7.33-7.29 (6H,
m, 7.26-7.23 (2H, nm), 7.2-7.16 (2H, in), 5.12 (2H, s), 3.85 (3H, s).
20 iii) 3',5-difluoro-4'-f(4-nmethoxyphenyl)sulfonyl || biphenvl-2-01 A
suspensi on of the product of step (ii),(838ng) in acetic acid (30nl)
and 10% Pd/ C (200ng) was stirred undegr 2 bar pressure of hydrogen
for 30 mn. The catalyst was renoved by filtration and the filtrate

was evapor é’mﬂ

IVEO. dar et 9‘51\/1?%9@#%% Fgr%greg@ﬁ a ;%qﬂngy @%ﬁ%ﬁq%ﬁphygh%m
dd), 7.23 ehﬂslgmﬂhw loigyhexane/edhy] emetated@igwe the @@-{itlelcompoundl)as agvhers sqlidif).67
dd), 3.85 )3H S). iv) tert-butyl (2S)-2-((3
5-difluorq-4'-[(4-nethoxyphenyl)sul fony bi phenyl - yl)

oxy) propan WD Qlg 377 ISH 4, BETAEBRDO6ET 0036977 5@74%%1 swbt 33 (28, dd).
conpound, was prepared by the nethod of exanple 3 step (i) using the

product of step (1ii). 'HNWR DVSO do: S 8 08-802 (IH _m. 7.93
(2H, dd), u4 yethorybighnyHi-vifHfiuorgplesyl selfose dd), 7.28-7.15
3324 E%H 7Thg%u‘§tgd§| c)ogl?gﬂd%&a% %{‘%’%‘@g bg)t]‘}tel rﬁ%&(gi c&‘%‘i'an(:q%lz‘, E?Ltgigllgs%:l_gl thgg)roduct
r phenyl )smfﬁt@ngu)]agd piilapspt2-methpyybszpme opairoicsl. aci d  The title compound
of  Step (hu qé“m DT Tieo TR & LIt 14 RN AP RERETY S
(1H, d) e 7.37@H wh 7.} H, ddpa . QLAHTL fi)6,92 (VH2ED, 2. 70430 3mk, m), 6.96 (1H,
dd), 4.74 (IH q), 3.85 (3H s), 1.34 (3H d). MS: APC (-ve) 447

M1 EXx | 13 3

(5 d|12I uor'g- : '-'- al .‘ oy iehgll - 2-yl } oxy) propanoi c
acid F OGekuRice conound was prepared by the method of example 2 step (iii) using the product

of step (ii1).
15 - MS: APCI(-ve) 363 (M-H)

v) methv] (2.5)-2-({3".5-difluoro-4'-[(3-fluorophenyl)sulfonylibiphenyl-2-yi}o ropanoate
The subtitle compound was prepared by the method of example 11 step (vii) using the product
of step (iv) and the product of example 11 step (vi).

20 'HNMR CDCls: § 8.11 (1H, ), 7.86 (2H, d), 7.76 (1H, d), 7.58-7.51 (2H, m), 7.47 (1H, dd),
7.33 (1H, dd), 7.04-6.98 (2H, m), 6.82-6.77 (1H, m}, 4.72 (1H, q), 3.72 (3H, s), 1.51 (3H, d).

ropanoic acid

The title compound was prepared by the method of example 11 step (viii} using the product of
25 step (v).

'H NMR DMSO-dé: § 8.1 (1H, t), 7.87-7.736 (SH, m), 7.67 (1H, td), 7.33 (1H, dd), 7.24 (1H,

td), 7.03 (1H, dd), 4.96 (LH, q), 1.43 (3H, d).

MS: APCI(-ve) 435 (M-E)
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O Fi) 1,1 -dithiobis(3-fluorobenzene) The subtitle conmpound was
prepared by the nethod of exanple 11 step (i) using 3-

f 1 uor obenzemeiotm/@b74120 ' H NVR CDC13: S 7.3-7.21 (6H mMpciBcBRodadid;
tt). ii) 4-bronmpo-2-fluoro-i-((3-fluorophenyl)sulfonyl]benzene A
solution of the product of step (i) (1.98 g) and isoanmyl nitrite (1.6
m) in dry acetonitrile (25 m) was stirred at 50C.

4- brono-2-fluoroaniline (1.23 @) mas:@dded portionw se and the 2s
reaction mxture was stirred at 60C ffor 2 h and then concentrated
under reduced pressure. The residue (2.1 g) was dissolved in DCM (25

m ) and MERBMnleG40) was added portionwi se at OC. The reaction was
stirred overni ght at.roon1tenpertaure The reaction mas mashed wth

aqueous soeFHAIASTHATINIG Alay enyN . $fi¢ acid ( MySO4)
and WO 20Q7/ Q39741 P 2006/003697 38 evaporated under reduced
pressure. e re5|@ s purified by chromatography on silica
eluting wt X ohexane/ethyl acetate to give the sub-title
conmpound as € solid (0.67 g). IHNMR CDCI3: S 7.96 (IH td),
7.8 (IH dqg 7 (1H, dqg), 7.56-7.49 (2H, m, 7.33 (2H, dd). 5 iii)
3,5 -difluor - met hoxybi phenyl - 4-yI 3-f | uor ophenyl sul fone The

usi ng thel- ‘ gifiyiglicey aergl Sdfoheior o- 2- nethoxybenzene bor oni c

L, N s iy o S A4 e

(1H, dd), methgexztit sutfcy! cBlod@: 48 Thorobenyenel v) 3

5-di fl uor gy gl | u |.bi h t

conpound a%s prgggieg E@B?ﬁgﬁﬁééhgg?ggi8£22§§Qiébsrgﬁlﬁ §p5¥ﬁ¥?h:tthe

product @f5&¥BE).(iii). 15 M5 APCI(-ve) 363 (MH v) nethyl

(29)-2- ({3

5-difluoro-4'-[(3-fluorophenyl)sul fonvll bi phenyl -2-yl }oxy) propanoate
10 ii) 3'-chloro-4-[(4-fluorophenvllsulfonyl]-2'-methoxy-2-methylbiphenyl

The subtitle compound was prepared by the method of example 2 step (i1) using the product
of step i) and 5-chloro-2-methoxybenzene boronic acid.
- -MS:-APCI(+ve) 391 (M+H)~

t5 iii) 5-chloro-4'-[(4-fluorophenyl)sulfonyl]-2'-methvibiphenyi-2-ol

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (i1).
MS: APCI(-ve) 375 (M-H)

20 1v) ter-butyl ({5-chloro-4'-[(4-fluorophenylsulfonyl]-2-methyibiphenyl-2-v1}oxy) acetate

The subtitle compound was prepared by the method of example 1 step (iii) using the product
from step (iii).
MS: APCI(+ve) 435 (M-tBu)

25 ¥) ({5-chloro-4'-[(4-fluorophenyl)sulfonyl]-2"-methylbiphenyl-2-y1}oxy)acetic acid

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



The subtitle conpound was prepared by the nethod of exanple 11 step
(vii) using the product of step (iv) and the product of exanple 11
step (vi).w2Qodtisp¥R CDC13: S 8.11 (1H, t), 7.86 (2H, dBcr/ds2666/dodddy
d, 7.58-7.51 (2H, m, 7.47 (1H, dd), 7.33 (IH, dd), 7.04-6.98 (2H,
nm, 6.82-6.77 (1H, in), 4.72 (1H q), 3.72 (3H, s), 1.51 (3H, d).
vi)(25)-2-({3",5-difluoro-4"-[(3-fluorophenyl)sul fonyl]bi phenyl -2-yl
}oxv) propanoic acid The title conpou was prepared by the nmethod of
exanple 11 step (viii) using the product of 25 step (v). "H NWR
DMSO-d6: S 8.1 (1H, t), 7.87-7.736 (5H, m, 7.67 (1H, td), 7.33 (1H,

dd), 7.24 frhbhm ; : VP
AP)CI( ve) I411135 Em’o d% @38 o‘/}Ei g‘%@%l PC(Td} 28% /%d&géﬁég(?éﬁsgﬁ)&%ﬁ%
14 ©H, m) 720 (1H, d), 699 (lH d), 4.66 (2H, 5, 2.2 (35, ).

({5-chl or gz&' Aﬁdl%ﬁh’(l&ﬁgjphe”yl )sul fonvl }-2'-net hyl bi phenyl - 2-vl } oxv) a
cetic acid OH OF i) 4-Dbrono- 3-net hl phenyl
4-fl uorophenyl sulfone s The subtitle conpound was prepared by the

met hod of ma@!ﬁ 9 step (i) using 4-bronp-3- nethyl benzene sul f onyl
chl ori de an U robenzene. 'H NVR CDC13: 3 7 97 7.92 (2H rr) 7.77

(lH, d), Henylgiijfon s). io
5' -chI or o- ipu fl lfphenyl )sul fonyl | -2' - met hox- 22- et hyl bi phenyl
The subtit co nd was prepared by the nmethod of exanple 2 step
(i) using duct of step i) and 5-chl oro- 2- net hoxybenzene
boroni c aci Me: APCl (+ve) 391 (MFH) 1s iii)
5-chloro-4'-((4-fluorophenyl)sul fonyll-2"-me thyl bi phen 11 The

subtitl e conpound was prepared by the nethod of exanple 2 step (iii)
usi ng t he ipt-brdwet3-chlorophenyl phenyl sulfone

The subtitle compound was prepared by the method of example 9 step (i) using 4-bromo-3-

10 chlorobenzenesulfonyl chloride and benzene.
*H NMR DMSO-d6: & 8.19 (1H, d), 8.05-8.03 (3H, m), 7.83 (1H, dd}, 7.74 (1H, t), 7.65 (2H,
). |

ii) 2-chloro-5'-fluoro-2'-methoxybiphenyl-4-v1 phenyl sulfone
ts The subtitle compound was prepared by the method of example 2 step (ii) using the product

of step (i) and 5-fluoro-2-methoxybenzene boronic acid.
'H NMR DMSO-d6: & 8.11-8.07 (3H, m), 7.96 (1H, dd), 7.78-7.73 (1H, m), 7.68 (2H, 1}, 7.59
(1H, d), 7.28 (1H, td), 7.16-7.11 (2H, m), 3.69 (3H, s).

20 iii) 2'-chloro-5-flucro-4'-

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (ii).
"H NMR DMSO-d6: 8 9.68 (1H, s), 8.09-8.06 (3H, m), 7.94 (1H, dd), 7.77-7.72 (1H, m), 7.7-
7.65 (2H, m), 7.59 (1H, d}, 7.10 (1H, td), 7.02 (1H, dd), 6.92 (1H, dd).

25

iv) ferf-butyl (28)-2-{[2'-chloro-5-fluoro-4'-(phenylsulfonyDbiphenyl-2-vl]oxv} propanoate

The subtitle compound was prepared by the method of example 3 step (i) using the product of
step (iii). '



of step (ii). Ms: APCI(-ve) 375 (MH 20 iv) tert-butyl
({5-chloro-4"-f(4-fluorophen |)sulfonyl]_2'-nethyl bi uhenyl -2-yl }oxy)
acetate Twe® mohdsbtdhe conpound was prepared by the net hack/okzoestmsgpl e
| step (iii) using the product fromstep (iii). M. APCl (+ve) 435
(MtBu) 25 v)

({5-chloro-4"-f(4-fluorophenyl)sul fonyll-2"-nethyl bi phenyll-2-y1}oxy)
acetie acid The title conpound was prgpared by the nethod of exanple
1 step (iv) using the product from step (iv). W 2007/039741

PCT/ GBZOOS(H003697 40 '"H NWR DVMsO-d6: S 8.10 (2H, ddd), 7.89 (1H, d),
7.8 (1H, dE)NME BEsO26 5 Bl2-8.06-(93; ), 391962, : 787
(1H ), 466 (2H s), 2.2 33195 %)) VE: b?gé}@/?’ﬂ%%%q?’%7§a@ngi e
15 1), 7.25 (1H, 1d), 7.17 (14, dd), 6.95 (1H, dd), 4.77-4.68 (1H, m), 1.32 (9H, s, 1.26 (31, d).
(2S)-2-{12' -chl oro-5-fl uoro-4'-(phenyl sul fonyl) bi phenyl -2-yl | oxy) prop
anoic acid, ,QOH 3 'Yt\ O\ / G F i) 4-brono-3-chlorophenyl |
phenyl suf4-ef ASECIE = ppeisalfgpyBbinhapl2-slonyypropamoiemeidod of
exanpl e 9 The Qbtifle porknAdwhs 3 o i
and benzens. h K LEL GRS T e fegh O RRRAETNES 1A LOMKE poia 9E
(111, dd) Sep@#h (1H, t), 7.65 (2H, t). ii)

2-chl oro-% 6 ) } Y- I fon

Subti {1 o Cap e Lo O E e T A G2 R B, 744
usi ng t he (.0l 6176 (B, dd), d59¢4.6 (18nth),5-35 @Br ®- 2- met hoxybenzene bor oni ¢

aci d. MS: APCI-ve 433 (M-1)

10

Example 16
({3-fluoro-4'-[(4-fluorophenyl)sulfonyl]-5-methylbiphenyl-2-yI} oxv)acetic acid

1) 3-fluoro-2'-methoxy-5"-methylbiphenyl-4-yl 4-fluorophenyl sulfone

is The subtitle compound was prepared by the method of example 2 step (ii) using the product
of example 4 step (i) and (2-methoxy-5-methylphenyl)boronic acid.
'H NMR DMSO0-d6: & 8.10-8.03 (3H, m), 7.60 (1H, dd), 7.55-7.50 (3H, m), 7.23 (1H, dd),
7.20 (1H, d), 7.04 (1H, d), 3.74 (3H, s), 2.28 (3H, s).

20 1i) 3-fluoro-4'-[(4-fluorophenyl)sulfonyl]-5-methylbiphenyl-2-ol

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (1).
'H NMR DMSO-dé: 3 9.71 (1H, s), 8.09-8.02 (3H, m), 7.68 (1H, dd), 7.59 (1H, dd), 7.54-
7.49 (2H, m), 7.16 (1H, d), 7.05 (1H, dd), 6.86 (1H, d), 2.23 (3H, s).

25

iii) zers-butvl ({3'-fluoro-4'-[(4-fluorophenvlisulfonyl]-5-methylbiphenyl-2-vl} oxv)acetate

The subtitle compound was prepared by the method of example 1 step (jii) using the product
of step (ii).



'H NVR DMSO-d6: S 8.11-8.07 (3H, nm), 7.96 (1H, dd), 7.78-7.73 (1H

m, 7.68 (2H, t), 7.59 (1H, d), 7.28 (1H, td), 7.16-7.11 (2H m,
3.69 (3H, wp, 2030741 ) PCY/GB2006/003697
2' -chl oro-5-fluoro-4'-(phenyl sul fonyl) bi phenyl -2-0l The subtitle
conpound was prepared by the nmethod of exanple 2 step (iii) using the
product of step (ii). '"H NVR DMSO-d6: S 9.68 (1H, s), 8.09-8.06 (3H,
m, 7.94 (1H dd), 7.77-7.72 (1H, anl-7- 7.65 (2H, n), 7.59 (1H,

d), 7.10 (1H, td), 7.02 (1H, dd) 6. é% (1H, dd). 25 iv) tert-butyl
(2S)-2-{[2' -chl oro-5-fl uoro-4' phenylsulfonvl)blphenyl 2-yl | oxy}

DY oPanoal e N RS b GOAREUA Y ROD] POBROM) Mssl 1R, B 809 B iy

exanple 3 ste g using the p |||)

PCT/ GB2006/1866843i7), 648 (11 MR TIREC) 0528 ($H8$);L]2383(9®T65)(3H, m, 8.019-7.95
(1H, m, 7.79-7.72 (1H, m, 7.67 (3H, t), 7.25 (1H, td), 7,17 (IH,
dd), 6.95 (111, dd), 4 77-4.68 (1H, m, 1.32 (914, s), 1.26 (3H, d).
v) (2S) - 2- ppB{3- nore Dl niehiety yenll-2-v1} oxy)acetic acid

E'yp[‘ oY BRI B T A OOl 0%.9?*{ %

H NVR DVBOMegii)s 8. 12-8.07 (3H, m), 7.97 (1H, dd) 7.8-7.65 (4H ,

25 (3n SR M SR SR e Sl e ad ol bl Vs i o

({3' - f1 uofd9 41H,fafy 6% o ,cpHENYPEHsY)) L BNGHL 8)5- nEtIrbelphenyI 2-yl 1 oxy)

acetic aci Y FOi)
3-f|uoro-5ﬂ; E%N%Pé@'fn%thylblphenyl 4-yl 4-fluorophenyl sulfone is
The subti tl e conpound was prepared by the nethod of exanple 2 step

(ii) using., eggoduct of exanple 4 step (i) and
(2- nethoxyrgﬁﬁ%thylphenyl)boronlc aci d.
(§3-chloro-4'-[(4-methexyphenyl)sulfonyl]biphenyl-2-yI oxy)acetic acid

o
Qg -OH ~
0
I
5
Il
Q .

(8]

Cl

15 1-bromo-4-[(4-methoxyphenvsulfonyllbenzene

The subtitle compound was prepared by the method of example 9 step (i) using 4-
bromobenzenesulfonyl chloride and anisole.
"H NMR DMSO-dé: 5 7.91-7.87 (2H, m), 7.86-7.80 (4H, m), 7.16-7.12 (2H, m), 3.83 (3H,
s).
20
ii) 2-(benzyloxy)-3'.5-diflugro-4"-[{4-methoxyphenylsulfonyi]biphenyl
The subtitle compound was prepared by the method of example 2 step (ii) using the product
of step (i) and [2-(benzyloxy)-5-chlorophenyl]boronic acid.
"M NMR DMSO0-d6: § 7.95-7.91 (4H, m), 7.77-7.74 (2H, m), 7.43 (1H, dd), 7.40 (1H, d},
25 7.31-7.29 (5H, m), 7.23 (1H, d), 7.16-7.13 (2H, m), 5.14 (2H, 5), 3.83 (3H, s).

1it) 3'.5-difluore-4'-1{4-methoxyphenylsulfonvlIbiphenvl-2-ol

The subtitle compound was prepared by the method of example 12 step (iii) using the product
of step (ii) and 10% Pd/C in acetic acid.



1H NVR DMSO-d6: S 8.10-8.03 (3H, m), 7.60 (1H, dd), 7.55-7.50 (311,
m, 7.23 (1H, dd), 7.20 (1H, d), 7.04 (1H, d), 3.74 (311, s), 2.28
(3H, s). 26/010p7/039741 PCT/GB2006/003697
3'-fluoro-4"_[(4-fluororohenyl)sul fonyll-5-nethyl bi phenyl -2-0l The
subtitl e conpound was prepared by the nethod of exanple 2 step (iii)
using the product of step (i). 1H NVR DMSO-d6: S 9.71 (111, s),
8.09-8.02 (3H, n), 7.68 (1H, dd), 7.5 (1H, dd), 7.54- 7.49 (211, m,
7.16 (1H, d), 7.05 (1H, dd), 6.86 (1H, d), 2.23 (3H, s). 25 iii)
tert-butyl
({3' -l uorg-mMridedlago |35 I |
sl 6919317%@\@11?%) ggl de. aaj@%{}ﬁ @29% (LH?' éﬁébj 7.16

oxv)acetate The subtitle conpound Wwas prepa

exanpl e 1 7skldgHm) 5?7ﬁl§iﬂg3ﬁ$é3%@duct of step (ii). WD 2007/039741
PCT/ GB2006/ 003697 42 'H NVR DMSO-d6: 8 8.09-8.04 (3H, m, 7.69-7.63
(2H, m, 7.55-7.49 (52H n), 724(1H d) 7.19 (1H, dd) 6.93 (1H,
d), 4.67 EQHetdutyl 6{5xhl nethaxyglenyDiulfomyl [bihenyl-2-v1

({3 -fl u_-,orltaeéubnhéé Y,
}oxy)acetic acid 0%%928@9 Aréﬂé) %gl%?oaﬁf%@éar%%"@? l{sﬁé ﬂ?reqrﬂdudt
of exanpl &f ster {iEhayd ipyr-bysil hg?mm@tqﬁﬁr whigh twas ofedsdirsptly( inistep. (v) WithdviRfurther
DVSO- d6:  GhBackerBaifdd, (3H, m, 7.71-7.67 (2H, m, 7.55-7.49 (2H, m,
7.23 (1H, d), 7.19 (1H, dd), 6.95 (111, d), 4.71 (2H, s), 2.27 (3H,
s) MS: APCl-ve 417 (M1). 'O Exanple 17

({5 or o tisdi doucihaipiend b A LRLAEON L B gy acet | ¢ aci d

s 1-Dbr | | benzene
Th e s ubt® tT Ihé SEbHHP eePARPURG ¥ ahpieprardely thy methed w8 etaogpleok stex@npisiag Shesireguct
(i) usingofsicp (iv).

"H NMR DMSO-d6: § 7.96-7.91 (4H, m), 7.81-7.78 (2H, m), 7.42-7.39 (2H, m), 7.15 (2H,
dd), 7.06 (1H, dd), 4.74 (2H, s), 3.83 (3H, s).

15 Example 18
. ({4'-1(2-chlorophenyl)sulfonyl-3'.5-difluorobiphenvl-2-vItoxy)acetic acid -

OTOH

1) 1,1'-dithiobis(2-chlorobenzene)

Hexamethyldisilazane (4.4 ml) was added to a stirred solution of 2-chlorobenzenethiol (2.0
20 ml) and DMSO (3.7 ml) in dry acetonitrile at room temperature. After 2 h the white

precipitate was filtered and washed (cold acetonitrile) to give the sub-title compound as a
white solid (2.27 g).

"H NMR CDCly: § 7.56 (2H, dd), 7.36 (2H, dd), 7.26-7.14 (4H, m),

25 1) 4-bromo-1-[(2-chlorophenyDsulfonyl]-2-fluorobenzene

The subtitle compound was prepared by the method of example 13 step (ii) using the product

of step (i) and 4-bromo-2-fluoroaniline.



br onobenzenesul fonyl chloride and ani sole. 'H NVR DVSO- d6: S
7.91-7.87 (2H, m), 7.86-7.80 (4H, m, 7.16-7.12 (2H, m), 3.83 (3H,
s). 20 ii)woobrizm) -3’ PCT/GB2006/003697
S-di fluoro-4'-[ (4-net hoxyphenyl)sul fonyl | bi phenyl The subtitle
conpound was prepared by the nmethod of exanple 2 step (ii) using the
product of step (i) and [2-(benzy| oxy) 5- chl orophenyl ] boroni ¢ aci d.

"H NMR DMBO-d6: 5 7.95-7.91 (4H, 77-7.74 (2H, m, 7.43 (IH,
dd), 7.40 (1H, d), 25 7.31- 7 29 (5H % 7.23 (1H, d), 7.16-7.13
(2H, m, 5.14 (2H, s), 3.83 (3H, s). iii) 3"

o ar SR (AR PRI A Ay b8 7 O (iESaPYOb Lt ©

conpound was prepared by e 1eth exanpl e usin

t he producﬂd)- of step (| i) and 10% Pd/ C in acetic acid. W 2007/039741
PCT/ GB2006/ 003697 43 "H NVR DMSO-d6: S 7.95-7.89 (4H, m, 7.76 (211,
dd), 7.32 (1H, d) 7.25 (1H, dd), 7.16 - 7.11 (2H, m, 6.97 (1H d),
3.83 (3H, %MMW

({5- chl o opd’ sbefird I §F ¥ [ at

The Subt] (e Lol cURpoan 4R PRtk y L0 B aRlpl: £ P RLIGR. ot
(iii) usi rfdSenéing dubioro-dluckpeyperdens y’oramdacuéwﬁncbmwhasd:drthmwauatsapéw)
whi ch was Wgeeh dithes ehdrdbtdrBadheP (V) W thout further

characterisation. v)
({5-chloro-4"-1(4-nethoxyphenyl)sul fonyl)bi phenyl - 2-yl {oxy) acetic
acid to T u he met hod of exanple |
step (iv) hﬁ%ﬁnm ][c %ﬁgﬁ%ﬁ%@ gﬁ?{%ﬁ&?@lﬁ&%ﬁ& &]‘\/R DVBO d6: 6

7. 96- 7. 91 Tha spbliglp comppmd way grepared by thn)zlethpd4>zeﬂar®96 1 @bb (i) ysing. (HeSpro @i

dd), 7.06 O@g{gb lﬂﬁa},dbémz&% s) 3.83 (3H, s). is Exanple 18
(f4'-1(2-chl or ophenyl ) ony -3', 5-di fl uorobi phenyl - 2-vl } oxy) acetic

acid- O/ & ve) 379 (M-1)

v) tert-butyl ({4'-[(2-chiorophenyl)sulfonyl]-3.5-difluorobiphenyl-2-v1} oxy)acetate
15- The sub-title compound was prepared by the method of example 1 step (iii) using the product

of step (iv) which was used directly in step (iv) without further characterisation,

vi) ({4'-[(2-chlorophenyl)sulfonyl]-3',5-difluorobiphenyl-2-yl} oxy)acetic acid

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

'H NMR DMSO0-d6: § 8.32 (1H, d), 8.14 (1H, 1), 7.82-7.67 (SH, m), 7.36 (1H, dd), 7.24 (1H,

td), 7.09 (1H, dd), 4.74 (2H, s).

MS: MM(-ve) 437 (M-H).

s Example 19
(25)-2-{]3'-chloro-S-finoro-4'~(phenvyisulfonyhbiphenvyl-2-ylloxvipropanoic acid

Y 140
QO

i) 4-bromo-2-chloro-1-(phenylsulfonyl)benzene

=0

C=t



F i) 1,1 -dithiobis(2-chorobenzene) Hexanethyl disilazane (4.4 m) was
added to a stirred solution of 2-chl orobenzenethiol (2.0 20 m) and
DVMSO (3. 7 w0 20bmio3drey acetonitrile at room tenperature. Pit/en20dsinstshe
white precipitate was filtered and washed (cold acetonitrile) to
give the sub-title conpound as a white solid (2.27 g). 'H NVR CDC13:
S 7.56 (2H, dd), 7.36 (2H, dd), 7.26-7.14 (4H, m. 25 i

4- brono-| -[ (2-chl orophenyl sul fonyl 1-2:fl uorobenzene The subtitle
conpound was prepared by the nethod of” exanple 13 step (ii) using the
product of step (i) and 4-brono-2-fluoroaniline. WO 2007/ 039741

PCT/ _GBZOOGI‘&%%@%% cpoubl MR CPAPhy e SneBfda b g&cﬁnﬂatle) 9 st?p é?uﬁgg%-bg -2-

7. 60 7.51d%f , , 7.45 (1H, dd) 729 (1H, enyl
35 -difl %Qbfnzeﬁ%?lﬁwm}lo%‘i%ﬁéhwmw vl sulfone s The subtitle
conpound vias: yinvgRas ¢ @ymi.he method of exanple 2 step (ii) using the
product of step (i1i) and 5-fluoro-2-nmethoxybenzene boronic acid

whi ch was used directly in step (iv) wthout f rther

charact ey i at-u:%}o skftordhy- nfe(h%x -l @, E@F&)ﬁ Dbiphenyl

sul fonyll-3"5- | uor obi p o e subtitle conpound was

pr epar ed etSH’éuﬂﬁé?PH’BﬁfméfWé’éﬁmeé by t@tzéitqu ¢fi eramgplp Atepi(d) wimgothe prodwtt
step (il )of@t@ﬁ(@ﬁﬁlﬂﬁdré @fn%ﬂoquen%@e bM¥hicugd. 379 (MH v) tert-butyl
({4 -f(2- hIoronhen 3

5-di fl uoro 9-d6y 8 &3y(1 He 8d)aB 80 (3, dd)h .65 (M, tddh, | 7e53c@ifp a oIS,
pr epar ed tep (iii) using the product of
step (|v)Q%ﬁ%Zﬁzgggh@gggﬁéﬁigﬁ?3%9%ﬂ§s ‘ep (iv) wthout further
charactétisation. vi)({4'-f(2-chlorophenyl)sulfonyll-3

o di 11 uor obi mheni s Aukb X ARELGAGHENTDE L1 L] o comound nas
prepared b ) using the product of
20 step (Vhme suwlmmnmd}m preargd BY the hidthod)of efantnde 2 kb (ii) ysing B2 prod Gt
(5H m, %36 hH dd), 7.24 (1H td), 7.09 (1H dd), 4.74 (2H s).

MS: MM(-ve) 361 (M-H).

- 15
_ iv) methyl (28)-2- {[3"-chlore-5-fluore-4'-(phenylsulfonylbiphenyl-2-viloxyi propanoate .
The subtitle compound was prepared by the method of example 11 step (vii) using the product

of step (ifi) and the product of example 11 step (vi).
MS: MM(+ve) 449 (M-+H).

20

The title compound was prepared by the method of example 11 step (viii) using the product of

step (iv).

"H NMR DMSO-d6: & 8.32 (15, d), 7.98-7.96 (3H, m), 7.93 (1H, dd), 7.76 (1H, tt), 7.67 (?H,
25 1), 7.35 (14, dd), 7.23 (1H, td), 7.03 (1H, dd), 4.95 (1H, g), 1.42 (3H, d).

MS: MM(-ve) 433 (M-H).



M5: MM -ve) 437 (MH). 25 Exanple 19

(2S)-2-{f3" -chloro-5-fluoro-4'-(phenyl sul fonvl) bi phenyl -2-yl | oxv} prop
anoi ¢ aci dwoQobt/@974© F i) 4-brono-2-chloro-1 (phenyl subdoopiondengeane
WO 2007/ 039741 PCT/ GB2006/ 003697 45 The sub-title conmpound was
prepared by the nethod of exanple 9 step (i) using 4-brono-2-

chl or obenzenesul fonyl chloride and benzene. Ms: MM-ve) 331 (MH. s
ii) 3" -chloro-5-fluoro-2-methoxy-4'-(ghen | s~ ul fonyl)bi nhenyl The
subtitl e compound was prepared by the nethod of exanple 2 step (ii)
using the product of step (i) and 5-fl uoro-2-mnmethoxybenzene boronic
acid. 'H HyRnpNMRO d6: S 8.37 (1H, dd) 8.00 (2H,dd), 7.61 (3H, dd),
7.53 (211, A ) 6 92 (111, dd), 3.79
(3H, s). =t : HEAY KYIdepmcapidnhen | The
subtitle o und wa repared by the nethod of exanple 2 step (iii)
usi ng the phoduct ll ep (ii). M52 MM-ve) 361 (MH. _iv

thoro 5-f | uor o- 4' - (phenyl sul f onyl ) bi phggy! 2- vnoxv}
pr onanoat e title conpound was prepared by the nethod of
exanple 11 p {vii) using the product of step (iii) and the
product of exanple |I 1 step (vi). Ms: MM +ve) 449 (M+H). 20 v)
(2S)-2-{f3" -chloro-5-fluoro-4"'-(uhenvl6ul f onvAbi phenyl - 2-yl | oxy} proua
noic acid The title conpound was prepared by the nethod of exanple 11

step (visi DLiugitmebit(Behbfdbeushe)Of
The subtifle compound was prepared by the method of example 11 step (i) using 3-

met hyl (2S) - 2%{(

chiorobenzenethiol.
MS: MM(+ve) 287 (M+H).

10 ii) 1-bromo-4-[(3-chlorophenyDsulfonvil-2-fluorchenzene

The subtitle compound was prepared by the method of example 13 step (ii) using the product
of step (i} and 4-bromo-3-fludroaniline. -
" NMR CDCls: 57.91 (1H,4),7.82 (1H, df); 7.74 (11, dd), 7.68 (1H, dd); 7.61 (1H, dd),
7.59-7.56 (1H, m), 7.48 (1H, 1).
15

1) 3-chlorophenyl 2,5'-diftnoro-2'-methoxybiphenvi-4-v1 sulfone

The subtitle compound was prepared by the method of example 2 step (ii) using the product
of step (i) and 5-fluoro-2-methoxybenzene boronic acid.
MS: APCI(-ve) 393 (M-H).
20
iv) 4-[(3-chlorophenyl)sulfonyl}-2',5-difluorobiphenyl-2-ol
The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (iii) and boron tribromide.
MS: APCI(-ve) 381 (M-H)

25
v) tert-buty} ({4'-](3-chlorophenyl)sulfonyl]-2",5-difluorobiphenyl-2-vl} oxy)acetate
The sub-title compound was prepared by the method of example 1 step (iii) using the product

of step (iv).



step (iv). "HNWR DVMSO-d6: S 8.32 (IH, d), 7.98-7.96 (3H, m, 7.93
(1H, dd), 7.76 (1H, tt), 7.67 (211, 251t), 7.35 (113, dd), 7.23 (IH,
td), 7.03 gitboodedp7414.95 (111, q), 1.42 (313, d). M5 MMEEBRI06H3697
(MH. WO 2007/039741 PCT/ GB2006/ 003697 46 Exanple 20
({4 -f(3-chl orophenyl)sul fonyl|-2" 5-difluorobi phenvl 2 yl}oxy)acetic
acid O/OHO\ L. O ~Ip3Cd FFS5T)
1.1 -dithiobis(3-chlorobenzene) The sugbtitl e conpound was prepared by
the nethod of exanple 11 step (i) using 3- chlorobenzenethiol. Ms:
MM +ve) 287 (MtH). jo
ii)1- brgrrcfi@ll\ﬂl(@mmasoaoaﬂﬂymamm?\&m dad); VBlrsuar?gstmez(% Hsﬂkl)tVU’F—ﬁ
conmpoun a npl e step (ii) using the
pr oduct %$§§§%65($%?Q2% %)%ﬁ%ﬁ%P§ fﬁ4 |I|ne 1H NMR CDC13; 8
7.91 (1H, 4); 7.82 (1H dt); 7.74 (1H, dd) 7.68 (1H, dd); 7.61 (1H,
dad), 7. 59- ] . ) 3- chlorophenyl 2
5' - di f| uoto=2 : isrylgd raxyigeetiqagidc oppound was
prepar ed Bie ﬁtbe:o@bthﬂdwa@ﬁare@z&am me Zneﬁioﬂ Bf é)dafnbiebissltdﬂﬂlvg gn ng)ﬂhQ et o f
step (ii) an&_S fl uoro- 2- met hoxybenzene boroni c acid - APCl (-ve)
393 (M H) P 9%

'H NMR DMSO-d6: § 8.09 (11, 1), 8.00 (2H, 1), 7.77-7.72 (4H, m), 7.32 (1H, dd), 7.24 (1H,

td), 7.09 (1H, dd), 4.74 (2H, s).
MS: MM(-ve) 437 (M-H).

Example 21
(12'-fluore-4'-[(4-fluorophenyl)sulfonyl]-S-methylbiphenyl-2-yI} oxy)acetic acid

OTOH /@/ F

o]

=)

o

i} 2-fluoro-2"-methoxy-5-methylbiphenyl-4-v1 4-flucropheny! sulfone

15 The subtitle compound was prepared by the method of example 2 step (ii) using the product
of example 9 step (i) and 5-methyl-2-methoxybenzene boronic acid.
'H NMR DMSO0-d6: 5 8.00 (2H, ddd), 7.73 (1H, dd), 7.66 (1H, dd), 7.49 (14, dd), 7.24-7.18
(3H, m), 7.01 (1H, d), 6.89 (1H, d), 3.76 (34, 5), 2.31 (3H, s).

20 ii) 2'-fluoro-4'-[(4~flucrophenyl)sulfonvll-5-methylbinhenyl-2-ol

The subtitle compound was prepared by the method of example 2 step (iif) using the product
of step (i).
MS: MM(-ve) 360 (M-H)

25 iii) tert-buty] ({2'-fluoro-4'-[(4-fluorophenylsulfonyl]-5-methylbiphenyl-2-vI} oxv)acetate
The subtitle compound was prepared by the method of example 1 step (iii) using the product

of step (ii).
MS: MM(-ve) 472 (M-H).



iv) 4'-f(3-chlorophenyl sulfonyyll-2"5-difluorobiphen |2 of The
subtitl e conpound was prepared by the nethod of exanple 2 step (iii)
usi ng t he woadeatze740f step (iii) and boron tribrom de. gddarcE¥dbddossse)
381 (MH 25 v) tert-butyl ({4'-f(3-chlorophenyl sulfo> yl]-2

5-di f I uor obi phenyl - 2-yl }oxy) acetate The sub-title conpound was
prepared by the nethod of exanple 1 step (iii) usi ng the product of
step (iv). WO 2007/039741 PCT/ GB2006{003697 47 'H NMR DVMBO-d6: S
8.10 (1H, t), 7.98 (2H, dd), 7.55-7.49 (3H, m, 7.45 (1H, dd), 7.07-
7.02 (211, m), 6.80 (1H, dd), 4.48 (211, s), 1.44 (9H s). vi)
({4'-f(3-chlorophenyl)sul fonyl|-2" 5-difluorobiphenyl-2-y}oxy)acetic
acid 5 Th ,1e met hod of exarrpl el
step (i v)“hbist 2 IMRYBOEORG@Ecasd 8 09 (1H,
t), 8.00 T(hB Hﬂe th‘»mpdmazvaz 17e§arécﬂb'!1 tha)met%d?o% eﬁa@le @'Qr}; (i) zsf{lng(twpmd&dﬂbf
7.09 (1H, %) 4.74 (211, s). NB. MM -ve) Hri)

({2'- fI ué‘TﬁB lf) f(4- fI uorophenyl )sul fonyl 1 5- rret hyl bj phenyl 2 yI }oxy)a
cetic apl’H NI@‘]DIQEOQG‘ b ghl (Zﬁldd Eﬂ@o (1EL, dd), 7.84 (1H, 4d), 7.68 (IH, 1, 7.50 2B,

2-fl uoro- oXV. uor ophenyl stil fone 1s

envl - 4-
The subt @33%&%(5@13%@&3&&&@6 @%@%é%t%%(?@ﬁ S)exanpl e 2 step
(11) usi ngs:tNmgREQAY ‘%MHPf exanple 9 step (i) and
5- et hyl - 2- et hoxybenzene boronic acid. 'H NVR DMSO d6: 6 8.00 (2H,
ddd), 7.73 (1H, dd), 7.66 (1H, dd), 7.49 (1H, dd), 7.24-7.18 (3H,
m, 7.01 wxpdpledr 6-89 (1H d), 3.76 (3H, s), 2.31 (3H s).

10 {[3'-fluoro-5-methyl-4'-(phenyisulfonyDbiphenvi-2-vlloxviacetic acid

T A
A J

- 1) 3'-flnoro-Z-methoxy-5-methyi-4'-(phenylsulfonvDbivhenyl

The subtitle compound was prepared by the method of example 2 step (i) using the product
of example 2 step (1) and (2-methoxy-5-methyiphenylboronic acid.
15 MS: ES+ve 357 (M+1).

1) 3-fuoro-5-methyl-4'-(phenylsulfonvDbiphenyl-2-ol

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step ().
20 MS: APCI-ve 341 (M-1).

i) tert-butyl {[3'-fluoro-5-methyl-4'-{phenylsulfonvDbiphenvi-2-vlloxy}acetate

The subtitle compound was prepared by the method of example 1 step (iii) using the product

of step (it).
25 MS: APCl-ve 401 (M-[z-butyl]).

iv) {[3'-fluoro-5-methyl-4'-(phenylsulfonyDbiphenvl-2-vl]oxylacetic acid




20 ii) 2'-fluoro-4'-r(4-fluorophenyl)sul fonvll-5-nethyl bi phen i 2=01
The subtitle conpound was prepared by the nethod of exanple 2 step
(i11) usingozer/Eevduct of step (i). Ms: MM -ve) 360 (HaTiHyB2RE6/00B49Y
tert-butyl
({2' -fluoro-4'-f(4-fluorophenyl)sul fonvl | -5-nethyl bi phenyl -2-yl } oxy) a
cetate The subtitle conpound was prepared by the nethod of exanple 1
step (iii) using the product of stemg(ii). M5 MM -ve) 472 (MH. WO
2007/ 039741 PCT/ GB2006/ 003697 48
v) ({2 -fluoro-4'_1(4-fluorophenyl)sul fonyll-5-nmethyl bi pbeny-2 oxy
aceti c acilthe Tubditle cdrhmuodwpoprashradas T epRsded eﬁtnﬁlélesteiﬁﬁﬂaﬁingftheg%@ﬁh’al e
1 step (i\{%S S&iig the product of step (iii). 5 "'"H NWR DVSO d6: S
8.14 (2H, dtg‘i 7.90 (1H, dd), 7.84 (1H, dd), 7.68 (IH, t), 7.50 (2H,
?g)l,l 7. )20 HNMR DMBO-)cW:fE;OtSEGlH;Lt), 99 E()%ﬁ,. @lowggm 1657, 70483441 26D, 733 (18- 22
, S). ; -V, , anpl e i o
{[3" -fl uordg%l-g%%’rﬂ?ﬁﬁz?&%%’rfg:]@]s@ﬁ Sn:f/n% @ﬁp??enyl -2-yl]oxy}acetic acid
OOH o O d MBZ:APCI-ve 399 (M-1).
3' -fluoro-2-net hoxy-5-net hyl - 4! - (phenyl sul f onvl ) bi pbenvl The subtitle
conpound was prepared by -the nethod of exanple 2 step (ii) using the
product d@fxamyrpl e 2 step (i) and (2-net hoxy-5-nethyl phenyl ) boronic
acid. 15 Mg EStye 3 ML), i . L
3' - fl uor 0+5=+r : amsaiild: AUy bacepadgubtitl e
conmpound Soipr epar eg~py t he met hod of exanple 2 step (iii) using the
pr oduct \ggfstep (ig 0 M5: APCl-ve 341 (M1). iii) tert-butyl {
3' -fluoro-5- 44' - (phenyl sul fonyl bi phenyl-2- |l oxy}acetate The
subtitle co s prepared by the nmethod of exanmple 1 step (iii)
using the p

""""""

Cl

10 1) 4-bromo-2,6-diftnoropheny! phenyl sulfone

A solution of diphenyl disulphide (1.26 g) and isoamyl ni;Iite (1.2 ml) in dry acetonitrile (20
ml) was stirred at 50°C. 4-bromo-2,6-difluoroanitine (1.0 g) was added portionwise and the
reaction mixture was stirred at 60°C for 2 h and then concentrated under rediiced pressure.
The residue (2.1 g) was dissolved in acetic acid (7.5 ml) and hydrogen peroxides (0.7 ml, 30%

15 in aqueous w/w) was added and the mixture stirred overnight at 100°C. Ice was added, the
mixture stirred for a further 30 mins and the beige solid filtered off (0.76 g) and taken through
to the next step without further purification.

i1} 5'-chloro-3,5-difluoro-2'-methox yvbivhenyl-4-vl phenv! sulfone

20 The subtitle compound was prepared by the method of example 2 step (ii) using the product
of step (i) and 5-chloro-2-methoxybenzene boronic acid which was used directly in step (iv)
without further characterisation.

MS: MM(-ve) 394 (M-H).

25 iii) 4'-[(2-chlorophenyDsulfonyl]-3.5-difluorobiphenyl-2-o0l

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (if) and boron tribromide,
MS: MM(-ve) 379 (M-H).



of step (ii). 25 Ms: APCl-ve 401 (M[t-butt':]). iv)
f[3" -fluoro-5-methyl-4"-(phenyl sul fonyl) bi phenyl -2-yl | oxy}acetic acid
WO 2007/ 03¢0 RET4EB2006/ 003697 49 The subtitl e conpaumicsues/ 003697
prepared by the nethod of exanple | step (iv) using the product of
step (iii). "HNVR DVMSO-d6: S 8.06 (1H, t), 7.99 (211, d), 7.77 (111,
tt), 7.70-7.66 (4H m, 7.23 (iH, d), 7.18 (1H dd), 6.94 (1H, d),
4.71 (2H, s), 2.27 (3H, s). s Ms: APGgve 399 (M1). Exanple 23
{(5-chloro-3",5"-difluoro-4'-(phenyl sul fonyl) bi phenyl -2-yl | oxy}acetic
acid o\ Y F50 F cl ioi) 4-bronp-2 6-difluorophenyl phenyl
sul fone A solution of diphenyl disulphi de (1 26 g) and isoanyl
nitrite ( Ll e \Was stlrred at 50C.
4- br ono- 2-% a . 5 senglsulfonvlibiphenyl 2 vlioxylaceials t he
reaction r'ﬁhstmw@lewamp@mdmeqbre@areﬁgf:tﬁeeﬂieth%dmf mﬁqpué&pﬂelp?ﬁyq%m lﬁﬁgtﬁyduct
under red si due was di.ssolved I'n acetic
acid (7. SH?}%L @ﬁgﬁﬁéﬁd& Su&‘?ﬁl %5?@)('1“5@1’ 8)"?1%1%‘?% fudprppynifiqatiomgueous w w)
was addédl\/éﬁ1@3f+hfe)4ﬁ5>(wm stirred overnight at 1000C. |ce was added,
the mxture stirred for a further 30 mns and the beige solid
filtered off (0.76 g) and taken through to the next step w thout
furt Efar pHk {[fichlatd-BA'- diﬂilc)ro~4’~(Dhenvlsglfonvl)biphenvi-Z-Vl"lpxﬁL}gcch acid . "
5'-chloro Q- 2' xybi phe 4 phen sul fone 20 The
cubt it 1 e R el ol TR R b fmbior Sl prenihe g bl )
usi ng thestgpoduct of step (i) and 5-chloro-2- et hoxybenzene bor oni c
acid whjchy t % out furt
char act!erl sat | onﬁl%(lg?sg{sI ﬁ/%(c""’ﬂlj‘ Jjgﬁg](m)’)”l YVIH , 7.65 (1H, S),762 (1H, s),7.54
(1H, d), 7.46 (1H, dd), 7.12 (1H, d), 4.80 (2H, s).
MS: MM(-ve) 437 (M-H).

Rat Pharmacokinetic Data

15 IV and PO Rat Pharmacokinetic Studies

Test samples are made up at 1 mg/ml in an appropriate solvent and administered to
Sprague Dawley rats either via the tail vein IV, 1 ml/kg) or via the mouth (PO, 3 ml/kg).
Bleod samples are removed from the tail vein (reverse side to IV administration) at a series of
time points and placed on ice. Blood samples are centrifuged and the plasma removed for
20 analysis. Plasma samples are then analysed using MS/MS and concentirations of parent
compound determined from a standard curve. The plasma concentration — time plot is
analysed using the commercial software WinNonLin 3.1 (Pharsight, Mountain View, CA).
Pharmacokinetic parameters such as clearance, volume of distribution and half-life are
determined. Compounds of formula (I) have a haif life > 2.5 hours.
25
Pharmacological Data

Ligand Binding Assav

[PHIPGD; was purchased from Perkin Elmer Life Sciences with a specific activity of
100-210Ci/mmol. All other chemicals were of analytical grade,
30 HEX cells expressing thCRTh2 / Ga16 were routinely maintained in DMEM
containing 10% Foetal Bovine Serum (HyClone), Img/ml geneticin, 2mM L-glutamine and

1% non-essential amino acids. For the preparation of membranes, the adherent transfacted



25 iii) 4'-1(2-chlorophenyl)sulfonyll-3" 5-difluorobiphen 1y 2-ol The
subtitle conmpound was prepared by the nethod of exanple 2 step (iii)
using the woadere74of step (ii) and boron tribrom de. NET/dddoocI6HB79
(MH. WO 2007/039741 PCT/ GB2006/ 003697 50 iv) tert-butyl
{f5-chloro-3",5"-difluoro-41-(phenyl sul fonyl ) bj phenyl - 2-VI] oUl
acetate The sub-title conmpound was prepared by the nethod of exanple
| step (iii) using the product of skep (iii) which was used directly
in step (iv) wthout further purification. s M5: ES(+ve) 495 (M+H)

Y) {f5-chloro-3" 5'-difluoro-4'-(uhenylsulfonyl)biphenvl 2

vl | oxy} acBEKcelasicth gEben to dohﬂicﬁ&ﬁﬂ wﬁym@sue CRIRR ﬁ@lroﬁélfs (mﬁer,lr\klﬁta'r@qe of
N0 de: BB 0 S Mol Il Bhopcenor Sypegspiep v ncmowt sption gf
7.62 ( 1H, SO)rM Sodkin biftdaako o) the [Bst48 hbdrislof hibhe. T‘helaahéréﬁﬂcené)werélw%@ec( Sdde
S). Mwm J armacoki netjic Data is |V and PO Rat
Phar mac ok Harhoee %?"LP&%%%GI Tioe %&B@%F@ Taeipre) Wy deteched by the adgifomef
appr opr & a:i()aﬂs)aj ocll fictay df iaeloolo hﬁﬁﬁfaﬁﬁhdn@agﬁﬁﬁefti@ﬂ Hﬁff Onﬁ% HE@El : I(I?I) her
5 S0 <ar DY Bt BaTREEE) o560 e T o
adni ni st riatitaei)]. &Iellawﬁﬁl’peﬂaeciﬁy cehtlnf@am mgoxgg&fmllﬁg%eg aqarc 9§S Bl ood
renove or anal ys

Pl e s AHETBLHP ol T A B 5 BB o6 P 98 O SR B s of
par ent Ghm);ﬂethﬁhmé&i I&ﬂﬁidﬂ&dmﬁédﬂﬁbﬁoﬁl g @d’c%@ﬂﬂr’é@l{eeﬂ- Be R IAR Mice at all
concentr%tlon glysed t he comercial software

W nNonL{ i UPH?E‘F%?B Fﬂ”efe Wf‘g Waﬂ@}w‘ﬂ 220%a{QF HuEBIieRat4°E and
par anet erthe mmhraarsﬁm:ltxeﬁpamee by ¢@ltfyBatdh aﬁb@bﬂh&g%ﬂiﬁﬁﬂmﬁﬁg?h%f Tﬂxé firfdl

e 0 S SRR g R, B R BT Ly ks

the protein content defermined. Membranes were stored at -80°C in suitable aliquots.

15 All assays were performed in Coming clear bottomed, white 96-well NBS plates -
(Fisher). Prior to assay, the HEK cells membranes containing CRTh2 were coated onto SPA
PVT WGA beads {(Amersham). For coating membranes were incubated with beads at
typically 251g membrane protein per mg beads at 4°C with constant agitation overnight. (The
optimum coating concentrations were determined for each batch of membranes) The beads

20 were pelleted by centrifugation (800xg for 7minutes at 4°C), washed once with assay buffer
(50mM HEPES pH 7.4 containing SmM magnesium chloride) and finally re-suspended in
assay buffer at a bead concentration of 10mg/ml.

Each assay contained 20u1 of 6.25nM [PHIPGD,, 20 pl membrane saturated SPA. beads
both in assay buffer and 10yl of compound solution or 13,14-dihydro-15-keto prostaglandin

25 Dy (DK-PGDs, 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 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

30 hours and counted on a Wallac Microbeta liquid scintillation counter (1 minute per well).

Compounds of formula (I) have a pICsq value of >8.5.



[ 3H PGD2 was purchased from Perkin Elnmer Life Sciences with a
specific activity of 100-210C /mol. Al other chem cals were of
anal yti cal wgrzag@3smo HEK cel |l s expressing rhCRTh2 /| Gl IVEE®06/003697
routinely maintained in DVEM containing 10% Foetal Bovine Serum
(Hyd one), 1ng/m geneticin, 2mM L-glutam ne and 1 % non-essenti al
am no acids. For the preparation of nenbranes, the adherent
transfected WO 2007/ 039741 PCT/ GB200€# 003697 51 HEKcells were grown
to confluence in two |ayer tissue culture factories (Fisher,
cat al ogue nunber TKT-170-070E). Maxinmal |evels of receptor

expr essi on werspedifidus echnipye Poid iaé;%(gsg vaihe oéﬁ?f’,&’&%ﬁ@gk YR %ggy%&h& okl the

| ast 18 hours of culture.” The a ent c wer e was nce wWth
phosphatea@y@kqsggs§@kﬂ§@mgﬁ@§£.50nﬁ per cell factory) and detached
by the addition of s 50nl per cell factory of ice-cold nmenbrane
honogeni sation buffer [20mM HEPES (pH 7.4), 0.1nmM dithiothreitol

| MM EDTA, 0. 1nmM phenyl net hyl sul phonyl fluoride and 100g/ m
bacitracin]. Cells were pelleted by centrifugation at 220xg for 10
m nutes at 4C, re- suspended in half the original volume of fresh
menbr ane honogeni sation buffer and disrupted using a Polytron
honogeni ser for 2 x 20 second bursts keeping the tube in ice at al
io tinmes. Unbroken cells were renoved by centrifugation at 220xg for
10 minutes at 4C and the nenbrane fraction pelleted by
centrifugation at 90000xg for 30 mnutes at 4C. The final pellet was
re-suspended in 4 m of nenbrane honogeni sation buffer per cel
factory used and the protein content determ ned. Menbranes were
stored at -80C in suitable aliquots. is Al assays wereperforned in
Com ng clear. bottonmed, white 96-well NBS plates (Fisher). Prior to
assay, the HEK cells nenbranes contai ning CRTh2 were. coated onto SPA
PVT WGA beads (Anmershan). For coating nmenbranes were incubated with
beads at typically 25g nmenbrane protein per ng beads at 4C with
constant agitation overnight. (The optinmm coating concentrations
were determ ned for each batch of nenbranes) The beads 20 were

pell eted by centrifugation (800xg for 7minutes at 4C), washed once
wi th assay buffer (50nmM HEPES pH 7.4 contai ni ng 5nmM nagnesi um
chloride) and finally re-suspended in assay buffer at a bead
concentration of 10ng/m . Each assay contai ned 20l of 6.25nM

[ 3H] PAD2i 201 nenbrane saturated SPA beads both in assay buffer and
| 01 of conpound solution or 13, 14-di hydro-1|5-keto prostaglandin



2s D2 (DK-PAD2, for determ nation of non-specific binding, Cayman
chem cal conpany). Conpounds and DK- PGD2 were dissolved in DVSO and
diluted in the sane solvent to 100x the required final
concentration. Assay buffer was added to give a final concentration
of 10% DMSO (conpounds were now at | the required final
concentrati on) and this was the solufion added to the assay pl ate.
The assay, B ﬁ#@ was i ncubated at roomtenperature for 2 so hours and
count ed o ‘3 llac Mcrobeta liquid scintillation counter (1 m nute
per well). Conpounds of formula (1) have a pl C90 val ue of >8.5. WO
2007/ 039741 PCT/ GBZOOG/ 003697 52 Specifically exa 7 has a pl C50
val ue of 8.5: ‘esARprEdgt Ffaéw!f@w@ww&uwllsa@epn&@éﬁ%r@@@ has a
pl C50 value of 8.8. 53 CLAIMS I. A conpound of fornmula (1) or a
pharmaceutically acceptable salt thereof: OOHRL1: AO R O11 1
Y~z DX (1) in wiich: Aa @He i ndependently selected from

hydr ogen, hal ogen, nitrile_,C 3 alkyl, G\_3 alkoxy wherein the

| atter 2 groups can be optF"o |y subs ut gf by one or nore hal ogen
atoms; X is hal ogen, or Cl1_g¥al k@l whj S lioptl onal Iy substituted by
one or nore hal ogen atons; Y is|a bo 4 i w4 or heteroaryl
optionally substituted by one ¥gre sel'eciged from hal ogen,

nitrile, Cl-6 alkyl, C 6 al kox @Ci _&al kyl, heteroaryl; the latter
four groups nmay be

(D

in which:

A and D are independently selected from hydrogen, halogen, nitrile, C,;alkyl, C 3
alkoxy wherein the latter 2 groups can be optionally substituted by one or more halogen
atoms;

X is halogen, or Cy_3alkyl which is optionally substituted by one or more halogen atoms;
Y is a bond,

Z is aryl or heteroaryl optionally substituted by one or more selected from halogen,
nitrile, Cy¢alkyl, Cis alkoxy, SO,C,salkyl, heteroaryl; the latter four groups may be
optionally substituted by halogen atoms, nitrile or SO,C¢alkyl;

R' and R? independently represent a hydrogen atom, or a C .3 alkyl group;

or

R' and R? 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|-C3
alkyl; and

RYis hydrogen or C-Cg alkyl.

2

A compound according to claim 1 in which X is chloro, fluoro or methyl.



optionally substituted by hal ogen atons, nitrile or SQ2C _6al kyl; R
and R2 independently represent a hydrogen atom or a G .3 alkyl
group; or R and R2 together can forma 3-8 nenbered ring optionally
containing one or nore atons selected fromO, S, NR3 and itself
optionally substituted by one or nor e i-C3 alkyl; and R3 is
hydrogen or Cl-C6 al kyl. 2. A conpound according to claiml in which
Xis chloyfo, fluoro or, nmethyl. 54 . conmpoynd acg, i,ng. to claiml
o 2 i wni oh t HngrGH sty oA Bor §HEVRET e TRoR ol 4 et Wiy
ring. 4. Qsgienpotedhasteindi ng to claiml or 2 in which the group
S02-Y-Z is at the 4- position of the phenyl ring, ortho to both group
A and group D. 5. A conpound according to claiml or 2 in which the
group S02t Y- Z A Sobouhll8cdirdiRO® &higN 8f2 thehiPReR Yo gﬁ%—\’% sheuka-t he
group A and neta to the group D. 6. A conmpound accordi'ng to any one
of cl ai nepokitipn obthiephewil cihgt drdhoge boghgrovpahdnderoap &. i ndependent | y

hydr ogen, hal ogen or Cl1.3 al kyl (the latter being optionally
substituted by hal ogen atons). 7. A conpound according to any one of
claims | 310 6 A toifpiual aéedrdinBydelaigenor 2 maltigie thefopFD,-8-7 A acthiggound
according to any one of cl ai | to 7 in which D.is hydrogen,

hal ogen 6PSWB?H§W?P @Uﬁﬂégﬁﬂgﬁﬁﬂﬂﬁﬁ%@ﬂﬂﬁﬁ@dF@wéﬁyﬁﬁﬂgu% ‘claims | to
8 in which A and D are independently selected from hydrogen and

hal ogen. 10. A conpound according to any one of clainms | to 9 in

whi ch R fand Rocaprouni aeropdingénaiyyorppéielodem! ©rS igiwlgclaihr groupg f, and D

q ) i ; . 1 ahi .
CoPo e ASRAEA R AR B e el 018k Bl A2
any one dfy lelagemstoinsp.o I 1 in which Y is a bond. 55

7. A compound according to any one of claims | to 6 in which A is hydrogen,

halogen or CFs.

8. A compound according to any one of claims 1 to 7 in which D is hydrogen,

halogen or methyl.

9. A compound according to any one of claims 1 to § in which A and D are

independently selected from hydrogen and halogen.

10. A compound according to any one of claims 1 to 9 in which R' and R* are

independently hydrogen or C,.; alkyl.

11. A compound according to any one of claims 1 to 9 in which R' and R? are

independently hydrogen or methyl.

12. A compound according to any one of claims 1 to 11 in which Y is a bond.



13. A compound according to any one of clains | to 12 in which Z is
phenyl optionally substituted by hal ogen or G _5al koxy. 14. A
conpound according to any one of clains Ito 13 in which Z is phenyl
optionally substituted by hal ogen. 15. A conpound according to any
one of claims | to 14 in which Z is phenyl optionally substituted by
fluoro. 16. A conpound of formula (1) according to any one of clains
1to 15 S{ | ected f l ; l henvl

[ 5- Chl or 0: 4' f"t%‘?%’é%‘iﬂ“é&?“‘r%ﬂ% FHTBRRRYE <1315 | 9y B edYshs dhgay

[ 3", 5- Didphiumalg-shbst{tmbe by halugdnasyd, k Bikpkeny| - 2-yl ] oxy}acetic aci d;
2S)-2-{[3",5-Difluoro-4'-(phenyl sul fonyl ) bi phenyl - 2-yl ] oxy} propanoi c
cid;

{e > 8‘;2{1‘4‘ 3" -A LoRpRint acdording by @Yikinstl fonyih Muid e hesyy! } oxy) a
[2',5- E)mﬁmmﬁbwmbﬁGWh@hyhﬁggﬁbnyI)b|phenyl 2-yl ] oxy}acetic acid;

[ 5- Chloro 2' -fluoro-4'-(phenyl sul fonyl) bi phenyl -2-yl ] oxy}acetic

ci d;

[ 5-fl uorld—4 -A phepyung utdoodiy Yo Bly-dnt fof €lalney otwethy Whxidh&mtenyd- y1 ] oxy}
acetic acid

(2S)-2- (f?ueﬁﬂﬁF%b%“”??QYﬂPQBrophenyl)sulfonyl]blphenyl 2-yl }oxy) prop
anoi ¢ aci d;

5-chloro-2'-fluoro-4 4-f| uor ophenyl ) sul f onyl ] bi phenyl -2-yl Yoxy) a
éét ic acild: (es)yupayngd ofg‘(lmula (D accg)rdmg){o Zmy one of)(lslallms to ] se]ecte)é] t} y)

oo or 0 s hldiglorcRenibutroh HARRRGEAh 2 abaMEA; P Phenyl =21 )

0OXY) pr opanoi ¢

(2S) - 2- ({{33',55Pdiubtcudir(phetlyispi(fanyf bidreopHepoy3adefionyi] bi phenyl - 2-yl } oxy
) pr opanoi i@; . \ | : | ) C

(59) - 2- ({3 BL P IBro A Rreny RS DY BRIy BESRTBictishy 1 -2- 1 ox
y) pr opangi £-Catireh3'- ﬂu01o 4'-[(4- ﬂu01ophenyl)suifonyqblphenyl Do yll}oxy)acetic acid;

2- ({3 ,5-diflu 4" - -fl uorophen sul f.on bi phenyl - 2-yl } ox
§ pr Z)pang);{ &2 écﬁ)gﬂuo:o 4! (phenyls“fonyl)bmheny 1-2-yt oxy}acetlc a()led P y ylyoxy

({5-chl ores &hndd 4= hheirpHERIL A hHbdl 1311 ) Pebikl RRENY! - 2-¥1 } 0xy) &
(29)-2- { [{25-Nlobioct GpiBng Isuibrro )43 < ifveroyhesiull foarhg hy -plieny heeic ptiHioxy } pr op
anoi ¢ aci

({3 -fl uég%)-“%‘({-s[‘ U1  HIOEIR S SERm of RRs e M PBVBIORARAIC 881 1 oxy) a
cetic aCI(({iS-clllloro-Q -fluoro-4' [(4 -fluorophenyl )sulfonyl]baphenyl 2 yl}oxy)acetic acid;
gg?&cm Or(85)42 E{[S(m (gpgbh Xg[%hﬁ?&l Plusol“rll)ghgg%l)s]u?fjo q 1phenyl }ox¥ p?o%g}1$ig
({4 [(Zfﬁﬁﬂorophenyl)sulfonyl] 3',5-di fluorobi phenyl -2-yl }oxy) acetic
acid

( 23) 2- { [(39)-Zhi3or-gifBlore-fd(BTaoropherehys uly HoinyenybR phkmy)prapanblcaxid pr op
anoi ¢ aCI 3 1

(L4 1 (o B et e os e SR Py S 888
aci d; 56 (25)-2-({3',5-difluoro-4'-[(3~ ﬂuorophenyl)sulfonyl}blphenyi 2-yI}oxy)propanoic acid;

({2 -fl uRé?clATmou At(élf 1L1Hc(>)r[)p Ranglné/u!Ponyll] Ql)e/:tl b?phrcl.%[flhzylyl%‘o%b)gpeytilc_agi_dyl yoxy)a

cetic ac
(25)-2-{[2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy} propanoic acid;

{
{
(
a
(
c
{
{
a
{

{({3'-fluoro-4'-[(4-fluorophenyl)sulfonyl]-5-methylbiphenyl-2-yl}oxy)acetic acid;
({5-chloro-4'-f(4-methoxyphenyl)sulfonyl]biphenyl-2-yl}oxy)acetic acid;
({4'-[(2-chlorophenyl)sulfonyl]-3',5-difluorobiphenyl-2-yl}oxy)acetic acid;
(28)-2-{[3"-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-ylJoxy} propanoic acid;
({4-[(3-chlorophenyl)sulfonyl]-2",5-difluorobiphenyl-2-yl}oxy)acetic acid;



{[3" -fluoro-5-nethyl -4"-(phenyl sul fonyl) bi phenyl - 2-yl ] oxy}acetic

aci d;

{[5-chloro-3",5" -difluoro-4'-(phenyl sul fonyl) bi phenyl -2-yl ] oxy}acetic
acid and pharmaceutically acceptable salts thereof. 17. A conpound of
formula (1) according to any one of ckainms | to 15, the conpound

bei ng

({5-chlorg35-fluorp+4 -1 (4-1luerophen %{1 ul.f ony. i.phenvl - 2-yl } oxy) a
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cetic aci cOonpo 0 any onhe of
clainms | {[8-fhibrd-6rmatsg-4'{phehpigilépy|)bipRenylieey oky pacetirgadind of fornul a

(1), or a pharmaceutjcally acceptable salt thereof, as defined in
pr ecedi nglSTARHES ’%'H’ff“ﬁ(é)'%fdﬁ %&Jﬁgﬁmhaﬂw&jw ArgAtetif aridt he

t r eat mentan@fphalieBRicdll P 8R8HEL IR kalEQREESd ons i n whi ch nodul ation of

CRTh2 receptor activity is beneficial. 20. A conmpound of formula

(I1): OCRKM RLA R OO 11 SA OY-z DX werein R, R2, AL D X

21 conpound® of a1 desRe ahfort SPtals B K. 4 Chou]

A D, X, béireg(dsLhlare3atudefd’ Hedfluarogieaylpulfonyl]biphenyl-2-yl}oxy)acetic acid;

[8. A compound of formula (I) according to any one of claims 1 to 17 for use in
therapy.
19. Use of a compound of formula (1), or a pharmaceutically acceptable salt thereof,

as defined in preceding claims, in the manufacture of a medicament for the treatment of
human diseases or conditions in which modulation of CRTh2 receptor activity is

beneficial.

20. A compound of formula (II):

or*

wherein R, R%, A, D, X Y and Z are as defined in claim | and R*is a Cy.10 alkyl group.



22. A conpound of formula (V). A-. ORS/ O Sly,z D X wherein R5,
Db X, Yand Z are as defined in claim 1.

57

21. A compound of formula (IIT).
0
OH ISI’
—~—~yg—Z
Y

wherein A, D, X, Y and Z are as defined in ¢laim 1.

22, A compound of formula (V).

wherein R°, A, D, X, Y and Z are as defined in claim 1.



