Therapeutic Agents Field of invention The present
invention relates to certain 4, 5, 6, 7
weo tetrnadnydr opyrrol o] 3, 2-c] pyri di n-4-one and 4, PET/GB2006/003697
- di hydropyrrol o[ 3, 2-c] pyri di n-4-one conmpounds of
formula I, to processes for preparing such conpounds,
to their use in the treatnment of obesity, psychiatric
and neurol ogi cal disorders, to nethods for their
therapeutic use and to phar%aceutlcal conposi tions
BIPHERPLCAIVALIG ct AerP pBacKafRitndo®irnENERHARMARL 0P RisbThSrory DISEASE
known that certain CBi nodul ators (known as
ant agoni sts or inverse agonists) are useful in the
treatment of obesity, psychiatric and neurol ogica
dlsgﬁders WOO1/ 70700 and EP 656354). W003/ 0271 14
di s¢ioREEent ifxeniion rejptes to sgbstigitedphepetyiaagiisdeidp 9t vssfudn | 2-
phirnmgEdificARomPEuntls £t tre@ﬁmg7respuat dlsorders pharmaceutlcal compositions
-tetrahydropyrrol o[ 3 éy -one derivatlves P
5 Comﬁ@nﬁﬁ@%ﬁﬁ@ﬁpﬂﬁﬂ“@ﬁééﬂ@ypﬂ¥@mhqmr there is a need for
CBlmqng [
or operti Légggg%g r%@s@%ﬁg@ esg agg d#%%ﬁe%oxyacetlc acids that are
actpieat thacRdhaaedeptopr I pas mdvelseen Iﬁamdrthqmt:em:am ofmyiduads within the

OVIde a_.conpoun
A PR A R N G i
theselmtlx(mfchxﬁalutsm@nblyglg rm@hqrotdmgy & the aﬁg‘ﬂ% feceitdr togitlice Seftefcdlent
a su onyl. grou ubstitute one or nore
o phiiSae RSl S, Sk ey o griglsd o be
poiﬁﬁﬁdll@ﬁl@éﬂlyfoﬁ tHe Sichiméh et vayohyeipmador Pliséi¥esQingl@iHeg a%ﬁq@nd
in which Ra and Rb i ndependently represent H or a
CORLk y| group; R3 represents piperidin-1-yl or cyclohexyl
eacty zpﬁrsmt)é‘cli‘ tﬂeﬁn\%ﬂﬁb@ﬁ‘l@}e@fe EH)Qrctfeé L U&ﬁﬁmﬁz Of’fb?m%r_@%g &
groups selected from hydroxy, fluoro o rou
thﬁmmﬂw@ﬂhﬁwﬂﬁﬁ@kﬂﬂﬁﬂﬁm@ﬁéndentIy represent Hor a C
alyl group; and ispan ional additional bond between
positions 6 and 7, represents chl oro, fluoro, cyano
or methyl; nis 1RL and efch R4 is independently
sel ected when n > L ph. —=~e |caIIy accept abl e
salts thereof. Inf%nother as rgsent i nvention
provi des a conpound of rein Rlrepresents
a C3-7al kyl group subls y e or nore fluoro or
Rl representsa C . al group substituted by
one or nore fluoro; R2 ¥epresents cyano, or a
Cl-4al kyl group optionagtly substituted by hydroxy or
> by a group NRaRb in which Ra and Rb i ndependently
represent H or a G -3al kyl gnoup; R3 represents
pi peridin-1-yl or cyclohexyl each of which is
optionally substituted by one or nore groups sel ected
in Whiep hydr oxy, fluoro or a group NRcRd in which RO and

Rd indezggdentl gresent H or a Cl-3al kyl group; and
R4 fépd ﬁt@emﬂrl@ﬁ seleptgd frem lwﬂa)ﬁ@n,émlom ipfte, Gidagkyl, Crs

T T e

X iahelogrsy oS padcyl whishps QSE)MUM swbgittted hy pllemrl irokers halogen atoms;
Y-gg@ggfnd of formula 1B IB wherein Rlrepresents a
al’kyl group substituted by one or nore fluoro or
Rl Z éqarglse igroaryl substituted by one or more selected from hydrogen, halogen,

nitrile, Cy.¢ alkyl, C1.¢ alkoxy, SO,Ciealkyl, heteroaryl; the latter four groups may be

25 optionally substituted by halogen atoms, nitrile or SO,C;.¢alkyl;
R'and R? independently represent a hydrogen atom, or a Cy_3 alkyl group;
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G . al kyl sul phonyl group substituted by one or nore

fluoro; R2 represents cyano, or a G -4al kyl group
wopiao7osEki y substituted by hydroxy or by a gr opr/NB2ad®6/003697

in which Ra and Rb i ndependently represent Hor a C

al ky! group; R3 represents piperidin-1-yl or

cycl ohexyl each of which is optionally substituted by

one or nore groups selected from hydroxy, fluoro or a

group NRcRd in which Rc and Rd i ndependently represent

Hor a G "alkyl group; and R4 represents

chloro, fluoro, cyano or nethyl; - nis 1, 2 or 3 and

T each R4 is independently sel ected when n > 1; and

ph alk@ﬁ&lﬂtd)g‘e@lek Marﬁi@ﬁﬁ ﬂB@ﬂn@mﬁ@Ed fing &ﬁfoﬁﬁﬂy co‘ﬁth‘iﬂﬁ?éne or more

val ues of RI, i n conpounds of fornula
atopg seiefied from ghé. NE ﬁlawtaekﬂomwaﬂhsuw%fwedﬁy WA QERSTdadCs alkyl;
and hat such val ues may be used where appropriate with

any of the definitions, claims or enbodinents defined

her%|ﬁb&¢©g@ﬂﬁﬁhﬂéwénhafter SU|tany Rl represents a

£ U s BB s it QSIS LM Bt P B BBt v

orﬂ&ﬂkﬂmmmhwﬁydmmmﬂuﬂﬁgnmbnmy&p&n&nkmbﬁhdmﬂopro ryl -

f l.uor opyl,-1-sulfonyl. Suitably Rl
r ep t‘h%aoaéé’%?‘mlm&gi%’ﬁ%?@%%t ituted by one or
rmrHetfaﬂoH@I & (feﬁﬁecﬁa)sarﬁm fhethbdr, Aomitid idguR cabbd §,6+ ord,5-fused
-fluorobut - trifluoro

|
bicyclye rH’&r"@BP |c<>n%rr\=_% PS°F POER h&?ﬂ@%ﬁ %%ieﬁwésfm Y. %O The
bicFaiAdeyhatARBY Jchr&fgﬁ‘é@rbbﬁ bPhiasdntand YRStk hHi@Ed BYoud8he 5 or 6

or nmore fluoro. Suitably R2 represents” cyano, or a
mebereg ring ppd epncgulbper norlly yatsigksslt i t ut ed by hydroxy for

r O
ExEAOPEIPhne, Blibilant G MUPRE MOl Bufciototulthy
isoRezoEnplyriie, |1Wdemmdtalzwleneep@tﬁ:e'htlnddn@,rqumoﬁ‘ne mmbhne indole,
for h ne h or,,.
0 TR ORI . R R o B
bemx;tzystzﬂ; mmectih-y;hxnoMJn@ chaoline; plll\thﬂhzynd:\’aummﬂlﬁaelﬁltn@xaﬁne, 1,8-
thyl . Sui. abI . re f ent.s e - or
o s S e R RSP Iomh o, S Raky BRatiel | ¢ of ed by

onepl@fermyKlgémw@Sﬂﬁcﬁbeﬁmemyfrom hydroxy, fluoro or a
gr oup NRcRd in which Rc and Rd i ndependently represent

H oPreferaly |g|‘QHp Sé}ltxﬂ; it gq,th%ﬁp&t]@n of the phenyl ring:-
4- hydr oxypi peridin-1-yb H hydr oxycycl ohexyl ,

3- hydr oxycycl ohexyl ﬂph droxycyc]oﬁbxyl

2- am nocycl ohexyl, 3- cyﬁiﬁg-AI\ y—Z

2- dlnethylan1nocyclohe§yl hﬁian1nocyc|ohexy|

or 4,4- difluorocycl ohex '

piperidin-l-yl. Sui tably reprsents chloro, fluoro,

cyano or nethyl and nis 2 or 3 for exanple 2,4-

di chl oro, 2-chloro, 2-nmethyl, 2-cyano, 3- cyano

4-cyano, 3-fluoro-5-cyano aor 2-nethyl|-4- ch

Par Mosgpraferapbthe geqyp §§3e1¥ -4 @atébﬁ ‘éyrwsxm@ Af the ipbenyl Bre, Retho to
bm%%ﬁ&ﬁﬁ@ﬁ&§g% éDﬂlchloro or 2- chloro-4-fluoro when n

More particularly R4 represents 2-chloro when n

|s 1 or R4 represents 2,4-dichloro when n is 2.

Suitably nis 1, 2 or 3. Particularly nis 2 or 3.

"Pharmaceutically acceptable salt", where such salts

are possible, includes both pharmaceutically

acceptabl e acid and base addition salts. A suitable

pharmaceutically acceptable salt of a conpound

ofibrmula I is, for exanple, an acid-addition salt of

a compound of forrmula I which is sufficiently basic,

for exanple an acid-addition salt with an inorganic or

organic acid for exanple a hydrochloride salt, a

hydr osul phate salt , a

cularly R3 represents
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sul phate salt, a nethanesul phonate salt, a
phenyl sul phonate salt or a 1, 5-napht hal enedi sul phonat e
waador/03om1 f or exanple a salt of a conmpound of POT/GBR@6I003697
which is sufficiently acidic with a base. Throughout
the specification and the appended clains, a given
chem cal formula or nane shall enconpass all stereo
and optical isomers and ragemates thereof as well as
m xtures in different proportions of the separate
enanti omers, where such isoners and enantioners exist,
as wel |l as pharmaceutigal Igy acceptabl e salts thereof
and sol vates thereof su k¥ instance hydrates.
| somers may be separaR gntiena
t echni ques, e.g. chroritodtap r Bractiona
crystallisation. The enaptwgnty /Ry be isol ated by
separation of racemate f gxanpl e by fractiona
crystallisation, resolutiofi” or HPLC. The di astereoners
may be isolated by separaty on of isonmer m xtures for
i nstance by fractional crystallisation, HPLC or flash
chrMasimeerabliiyhe spusOml i 4/islay the He pesitéanensithaarheny ringyorfe to the
hesis fromchiral starting
gmgﬁtggarn? egﬂl?ngé @Mlg}r?dl tions which will notcause
racem sation or epinerisation, or by derivatisation,
with a chiral reagery. QN stereoisonmers are included
within the scope of t'Ré Invedtiong All tautomers,
wher e possi bl e, ar R'isc) uded i thin the scope of the
i nvention. The pres&ft n l I\éo enconpasses
compounds containing o qpr e 1 sotopes for exanple
14C, 1 1C or 19F and t use as isotopically
| abel  ed conpounds for ™% arn&%ologlcal and netabolic
studi es. The present inyention al so enconpasses
prodrugs of a conpound of fornmula |I that is conpounds
whi ch are converted into a conpound of formula | in
vivo. The followi ng definitions shall apply throughout
the specification and the appended cl ai ns. Unl ess
ot heRirdbty b gtodgs Arand Dire ﬁid@p‘bndéﬂll@' Hy@fogen, anbl@g&ﬁ' or Cp.; alkyl (the
denotes either a st ht or nched Ik I %%ﬂ
lat %ﬁ‘tﬁ Qtiopsl yssgpﬁltlgpi a} QEER @H)éns W |pre §// |A is hydrogen, halogen
or @F;a DOB W/ dro bhO RAIORMN or nidtHY t¥dst priefeatBp A Yohd DSRE ldayﬁeylher@ry
butyl. Preferred al kyl groups are nethyl, et
Sﬂ%ﬁ%ﬁ?ﬁnhy egcpghalogek y| and tertiary butyl . Unless
ot f y
hoy T orm R S, AL ARy ol b TalkyP s Breferably
hydspgeni o inthybnpounds of the invention include

e n e. follow ng:
3,25§g%W%??d§?o%P%pane | -sul fonic acid
4- [ PrefeZabthl dy gheh@roptidnaBly setiskiyitedoythatogdn pt Qegalichixg] more

tetr.ah - | . .
prefiraily 240 Bfea Sonip Ay Bl titos by halpas o grcgrably Z i pheny!
opt&nal,lﬁsdb@umteu%zmb@pane | -sulfonic acid

4-11 §2 4-di chl orophenyl ) - 3- net hyl - 4- oxo- 5-
pi plietegief compqunds of the mvetiondpslercs- |
{[S'IEIBM{oW'(ﬁﬂeﬁy@ul@dn?gﬁfgﬁéﬂ}?z ?]%%%}Q@&Wamdeﬁ er;

3-trifluoropf ne-|
{[3aé-|D!Iﬂu<{rD Al- @hmlﬂlﬂfonﬂ)mph@wle%hléwy’l}?@eac agdhyl - 4- oxo- 5-

@ERRSEhthchy Bafh S ANHES g i

({5I-C](lﬁfoeﬁ-lfbloupﬁ({Wﬂl)er@ahmylbsgalfel‘@ﬁlmmenj'leﬁ -yi} bxeyydce@e §edd;( 4, 4

(12 Do D PR AR et s deeti acic

3,3,3-trifluoropropane-|-sulfonic acid

4-[1-(2-chl orophenyl)-5-(2-hydroxycycl ohexyl ) - 3-

nmet hyl - 4- oxo-4,5, 6, 7-tetrahydro-1 H pyrrol o[ 3, 2-c] pyrid
i n-2-yl ] phenyl ester;
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3,3,3-trifluoropropane-|-sul fonic acid

4-11-(2, 4-di chl or ophenyl ) -5- (2- hydr oxycycl ohexyl ) -
W@200bokt 4- 0x0-4, 5, 6, 7-t et rahydr o- | H pyrr ol o] BCRGBR@g1003697

i di n-2-yl]phenyl ester;

3,3,3-trifluoropropane-I|-sul fonic

acid4-[1-(2-chl orophenyl)-5-(3-hydroxycycl ohexyl) - 3-

net hyl - 4- oxo- 4,5, 6, 7- tetrangdro-lFprrroIo[S,Z-c]pyrid

in-2-yl]phenyl ester;3,3,3-trifluoropropane-

1l-sulfonic acid 4-[1-(2-chlororhenyl)-5-cycl ohexyl -3

([5:bAp A flons-4-(phermlonl o DRIPBGI-BBio8y SRS di n- 2- 411 p
{[Shtumyd-4e@herylsuBpody (B3t (tifddouanapyiparayll2-yigesyh artic ade d

SRR T T e e A
({seaﬂab 2' ﬁu&o?w Lﬁmﬁdoi»@hé&ﬁﬂﬁﬂ@cﬁﬁ (]bﬂshé’lg? b%ﬂ& étﬂ: aczd

-dic orozghen oxycyc o exy

(2%~2n<é§ﬁ§ﬂ|0r%2‘oﬂ&9r%4 Bl( ﬂngfspmlvmubfynylmlﬁ{eay122 bﬂ]}W)P@pW acid;
(2,%[21(39@?1?1{101%%« aﬂu%p JI%SMEAI 951@9%1:@@ qu?%dxyﬁa%ﬂaﬁ&k Gcid;

or o-

(2$y26ﬂ{6')5ydtﬁtl¢m+4~' @(4on@h<ncy§h®ylzsu1@ny%ylmhnwl—2 b oy peipefd; &id;
(252]23(3{? Sd&ﬁ}l%roﬂ -L(g t}ﬁl%}[(l é]:grf}}l)%u ?ngHblghenyl -2-yl}oxy)propanoic acid;

uor ropa

({Sadlémid—4{ [(4{Rrociphenydyetiéomyl]) 2 -hrediyitigheayly2-yB oxy)acetic acid,;
Rl HRap s A ber D Pl logy ropanoie aci

({ﬁﬂaora 4 [@fﬂwwpneﬁﬂ)@amm]ls ﬁl@ihfymﬁphenﬁcz ﬁ%oxy)acetlc acid;
(2 chl or ophenyl) hydr oxycycl o
({5ﬁ Xy [ﬁétmﬁﬂpommbﬂﬂ@ alﬂtnplm%l 3 w}ew)mﬂapedz clpyrid

({4 RQ%hWrJﬂB@ﬁ’ﬁ}éhlf&iﬁ]eﬁ' 5- ﬁﬂ@br&mpﬁeﬁlﬁlfi gHBQy)Q&ﬁ’i@ ara:

fonic acid ])/ I perl
(2Srj 2y{[3'1chépre-Stiyaro-4'- (phenylsul nyl)blpl enyl 2—y15)oxy}pr0pan01c acid;

(-1 udrob 5 AR 5 BbRbBhnF SO Jadldl £t ) Pheny

 ({2Hlpero4+-fit efhiooypbpind )sylfony - eethy Ibifhepylgey it diyacetic acid;

1yl -2-[ 45 . -trifi b h
(I C o b B D 2B P i as
{[Swetldroas S plithpored “phewddul inFieshehAll- ¢l et d&tit hdigr eof .

thods of g ggr%§|%§%Conpounds of formula | in mhlch
angpbarpaceufgpll BolRAlyBersel pr evi ousl y defined may be

pr eea&eﬁﬁcaﬁpcma@&ﬁ 08mAa 0P AREAMIQSF efdaﬁﬁgiin%térémgonwm eShhs, 1t
R4 n are as previously defined wt

Wﬂé Bmﬁaoqéftheéhmmﬁm FnqruTRassey dlhzeptietis ard op@caéssomers of the
|
co gal\ﬁggg@nﬂg@ag&p gf;ag @g&S%elgpfleg gﬁfng raehqﬁey | DAY Bnd mixtures
thesqwrfelenfomamrase@can’bhepms@himvr:mirvet hane or acetone in
f or e triet

t ;rel g{ ﬁoe d 8% fO{rH\aa glﬁla bays ﬁqy ere nve'rteg g{ aagliarnaﬁgeu? iéally

acaeptablealt e so&tat&%héré@ﬁppﬂ’eﬁr&ﬂl‘ﬁa baid ehﬁltfoal’s@les@h as Bdiifum Qotassium,

11.5(I)C1H Conﬁo%gds of formul a II {\{ re ar ed

CAGUTY AHEYE 12} Qe gesSHnn Sinccbamarbine, Oé?ﬁio%me 18? N

dietRaplawiisctBindleKind lothyldiading t%b%ﬁ@@bnhﬁ’e BecheNsd, 1d3Rfthamine
are herein ¢lained as part of the present invention.

or PRSHAR OB i‘%‘aﬁd%t#‘é’p%}t a't‘th?ﬁ§ hm@clelen% bydrebrgfuidenphosphate,

acdt&tY GhinAR, WalehteNAFITR Li¥ralRCoR0R Metia ﬁéﬁﬂ)h\éh@ lrf oral,
parenteral, intravenous, intrafuscu , Subcutaneous

tolggneswiphonpier i nj ect abl e ways, buccal , rectal, vaginal,
transdermal and/or nasal route and/or via inhalation,
in the formof pharmaceutical preparations conprising
the active ingredient or a pharmaceutically acceptable
addition salt, in a pharmaceutically acceptabl e dosage
form Dependi ng upon the disorder and patient to be
treated and the route of admnistration, the
conpositions nmay be adm ni stered
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at varying doses. Suitable daily doses of the
conpounds of the invention in the therapeutic
wo e@ansemt of humans are_about _Q 001 -10 ng/ kgPGDdy2006/003697

wei ght, -preferably 0.01-1 ng/kg-body weight; - - -

Oral fornmulations are preferred particularly tablets

or capsules which may be fornul ated by nethods known

to those skilled in the arf to provide doses of the
active conpound in the range of 0.5ng to 500ny for

exanple 1 ng, 3 ng, 5 ng, 10 ny, 25ny, 50ngy, | OO and

¢l B Pl oy B R o RRB6 e et 4 Pooent

invdniioh vettanguacyonaf grohs it ﬂimailﬂﬂiﬁksre@enfsfw initétRtiate@ompOiind may

har maceut aII acce tabl ivatives t er eof
neel hearoieeieRPY Arofasan b LG DGR R e forml
) Iﬂa;l iﬁ%!l% a@ﬁhﬁjéﬁoﬁﬁferdta%ésthe Féﬁwvmls ot ﬁa}e Iﬁ’ét@cﬁﬁﬂgtg'r&l%s The

wpounds of formila (1) are useful

pro‘qegtggxtaﬁg depreteciimeafifunctigpal gEquingisdulby q}@éprélmd in (Péo‘@ctlve Groups in
OrgQﬁlQ @Pﬁex‘ng Ofed?ﬁ%'lﬁ'h!t P/\J’ @S Hrcdnfle, 'ﬁénﬂ%ﬂ"’l‘@s@“(@ﬁs MR Blfective

| 0ss) ven I 0 wel ght gain .

Gromm@gamn Symbiessadroeditioh Je Yl ireene & BeS Mt Wats, Bfiley-
for nodul ati on of appetite and/or satiety,

hﬁéﬁﬁgﬁ é orders (e.g. binge eating, anorexia, bulima

anCongopudssof\femulac pasinrbg prephred bel hydelysis @ acempound of formula
IIaIcohoI any appetizing macronutrients or non
()essentlal food itens), for the treatnent of

psychi atric disorders such as psychotic and/ or nood

dlsorder; schi zophreni a and schi zo-af fective

do , bipolar disorders, anxieQ i 0- depr essi ve
dj s rders, deppession, mani a, obsesshve-conpul sipve

ders, ippulsg control disorde e.g., Glfesnde
IR Toette ‘ grorre) attentlork 'S Nl
ADD/ ADHD, 63§, amd/ﬁeur ol ogi cal "di so der S 8s.y—2
de 3 a~¢0 gn t|ve and/ or nfenory S g
(e.g esiB, Alzhei ner's disease, S deBentla

a2 of ageing, vascul ar dementi a;
i mpai rrent, age-rel ated cognitive decl
dementXa of ageing), neurol ogical and/ oX

neur odegener ati ve digﬁjders (e.g. Multiple Sclerqgis,
Raynaud' s syndrone, Parkinson's di sease, Huntington's
chorea and Al zhei ner's di sease),

dery Gk Jﬂ's)x% f}t(e,'lﬁ"Y rzeka%n? ROk B 814 u{‘fgﬁ&% i o%?éf%o%éfed

di Soraet al n- arre s¥
derwammu RiB Gr@ alkglgrput. eSitablk lsyoups BY inclufie metHyE ethyl or tert-butyl.

on or treatnent o ependence. and addic
ryBPGER LS b B Bar < risd G RBRGRR Peprarars el
trea&’ﬁblﬁ%f ey N doghyd akterd amhl aqﬂams kécdRuph @P@BkidY, and trd@ment of tert-
., alcohol w thdrawal with or

Q%thdramal(glsorders :
butyestesutithasidseyeiiay trlﬂ}l%ff’%ﬁeﬂ%%%s al cohol wi t hdr awal
del (‘JJrh}&Uﬂihd%’ﬁ%Bﬁﬁlﬁi"fIﬂ%aﬁ"b& pﬁf)ﬁw@by réa ORI G Wi %&sifdaa@%mm
ni cotine wthdrawa opi ol d” wi t hdrawal ; sedative
(hyihecpepemds forsmle (0¥):wi t hdr awal with or wit hout
per ceptual disturbances; sedative, hypnotic or
anxi ol ytic mﬁthdramal.deliriun1 and_wi t hdr awal
synptons due to ot her substances), al cohol and/or
drug-i nduced nood, anxiety and/or sleep disorder with
onset during w thdrawal, and al cohol and/or drug
rel apse. The conpounds are al so potentially useful for
the prevention or treatnent of neurol ogica
dysfunctions such as dystonias, dyskinesi as,
akat hisia, trenor and spasticity, treatnent of spina
cord injury, neuropathy, mgraine, vigilance
di sorders, sleep disorders (e.g.

d cognitive
e, and mld
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di sturbed sl eep architecture, sleep apnea, obstructive
sl eep apnea, sl eep apnea syndrone), pain disorders,
wa@e@nioad74t r auna. The compounds are al so pot ent Pel/GB2006/003697
useful for the treatnment of imune, cardiovascul ar
di sorders (e.g. atherosclerosis, arteriosclerosis,
angi na pectoris, abnormal heart rhythns, and
arrhyt hm as, congestive heart failure, coronary artery
di sease, heart disease, hypertension, prevention and
treatment of left ventricular hypertrophy, nyocardia
infarction, transient ischaem c attack, peripheral
vascul ar gdi sease, systemc i nf I amma®; d# t he
vascul at yte, septic shock, stroke,cerlebral apopAexy,
hnipar ction, cerebral ischa cer ebra
g S;e{(ekzr al enpol i sm cer ddral Qeno X0
R 20N e dtforderﬁj(e . condi ti ons shoWw ngixeducqd
abol iDc acti vi€y ,0 gfgtease in r T@ )y O
expenditure as a Pfrcentage of torar fl
di abetes nellitus, dyblipidenia, fatty ver, gout,
My per chol est erol em a, hyperli pi dem a, X
hypertriglyceridem a, hyperuricacidem a, inpaired
gl ucose (tipl erance, inpairedrhasting gl ucose, imgsulin
reS|stance insulin resistance syndrone, netabollc
syndrone, syndrome X, obesityhypoventilation syndrone
(Pi lﬁwc%kxqq WY, ?{WBR ard x&&ﬁhe@fnq@&hﬁéa) byRe 1lo|tected
di abet es,” 1T ow HDL- and/or high LDL-chol esteroP | evel s,
derlvetivesd Lpem switable leaying spup suel avhile o1 apectivadedealenbiol. jimparticular

chl 1ne En%ﬁﬂ? c‘rﬁbs%}ﬁt A rfl% rlg%ggn Q%In géycgﬂ%g%ﬁg nsarguitgblg?ch@eﬁl’t such as

or as contrac
aceminl'tﬂlerdn aAMBhsiog thsietsh@hsdsq]mmm paﬂbbmte pxothg/ hlgestIL may also be

vari di,.sease, uaI ve d ctio
by s Ve R Carsaer e Ry apaarT B orenatp P gt
exaSipl Biphsnylghokshikd Mddidthy eredliRsboxafeM@ompdiin @ fEhalal(IT) are

stature) and diseases related to the respiratory (e.g.
noveb aiar e AR additiengd parbefdhis iventied pul nonary di sease) and

gastsah a8 bt i*aﬂJnuﬁ Yizh %Hﬁbe( SrefhredSdepRAdckion off compound of

gastrointestinal notility or intestinal propulsion,
forginkr(M¥ea, enesis, nausea, gall bl adder disease,

chol eli t hi asi s, esity-rel at ed gastroesophagea

refl ux, ulcers) hg, conpounds are al so hoten ially
usef ul aSRgg

hnitreat ment of QMWM“oqcl
di sorder $ g ~g—2col on, 8tgs—2
p eridopet ri um cerv' ) hlyaddgr, bile

br east

duct), |ophapyng|ona——Phader Lsyndd on®, Turner
syndroneZFrohlich's syndrone, dhauycgona, infectious
di seases] urinary tract disorders gnd inflamuatory

di sorderX (e.g. arthritis deformanpe, inflammtion,

i nfl ammat ory sequel ae of viral encephalitis,
osteoarthritis) and orfWopdlic disorders. The

conmpounds are also potentially useful as agents in
treatnment of (esophageal) achal asia. |In another aspect

t heinprlasle i A Dy¥nhd @narp aoddfnhed inafoamuip i ndare brdtatedudeavatives.

as previously defined for e as a anme
R i e Bufilind ErubriPecliettrolier b Hityrihes iyl otme
prdﬂécuag eRIPRA Iagh B refioEiistng a duitaBlb GedltyeRREALERBud asBBr; in a
cament for_the treatnent.or prophylaxis of obesity .

sul&?blebsel‘fﬁ@t YeepsRrher, thf( likeg If Ryjs sty Shengt capeisgibe Tprpeued using

20 staRDAd BRIrBELRBRC&NioNE s@tihlas pol?a?ﬁum B E¥8Yal RN Rftatreb@Hic

gain (e.qg., nedication-indiuced or subsequent to
cessation of snoki ng), for nodul ation of appetite

and/ or satiety, eating disorders (e.g. binge eating,
anorexia, bulima and conpul sive), cravings (for
drugs, tobacco, al cohol, any appetizing nacronutrients
or non-essential food itens), for the treatnent of
psychi atric disorders such as psychotic
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and/ or nood di sorders, schizophrenia and
schi zo-affective disorder, bipolar disorders, anxiety,
w@rooro3depr essi ve di sorders, depression, nani aPCT/GB2006/003697
obsessi ve-compul si ve di sorders,inpul se contro
di sorders (e.g., Glles de la Tourette's syndrone),
attention disorders |ike ADD/ ADHD, stress, and
neur ol ogi cal di sorders suc@ as denentia and cognitive
and/ or nmenory dysfunction (e.g., ammesia, Al zheinmer's
di sease, Pick's denentia, denmentia of ageing, vascul ar
. . o . s Cr el at
SO e S o a2yt | PR bt TG o formula (V) are
noveb erdbfovyiag additierdd part ofghis ddeggorer at i ve di sorders (e. g.

Mul & Si aud' s r o ar ki nson' s
o seyBdtmtE o REhE MU Brb IR ST DR bapeRugLyy
reacliomycelai coinpatridoot-foiudd @d) o SengRusd offekfdlh (WIIpWIRE 8sifpound of
f di%?&iﬁrs ég.%j, Guillain: Barre syndrone). In a
orgiyfa (YLD 14 p Spgky ﬁ@"phﬁ‘%ge@ﬁffoni fRbewad Wifepratsstigeet Rhe use
BRr2 g@fround of fornuka | in the preparation of a
Jéicanent for t tment or Q&ophylaxis of
aa-e-5e2ﬁ§7and Addi cBi ve .di sordegs end behaviours
oholf andf’or @Rig ab pdt hol ogi ca
ia), drug \ ’ ~%i sorders
g1 hdr awal MAtuBs W t hout perceptua
dy st ur bances; allcohol wi thdrawal delirium anphetam ne
w t hdrawal ; cocdi ne withdrawal; nicotine w thdrawal
opi Qhd W t hdrawal ; sedaty,4e, hypnotic or jolytic
mﬁtﬁg awal with or mﬁthggvfperceptual dié?@¢ ances;
sediatwhieh X4odoY aud Braramxdedihyd indomintlh @y avat paedciediderivatives

nd i awal s to ue 1o, other su nces),
e fRE 8 ISR Tr SHEB AR hgve, Lo Rty Reined sompsish o
haldiosax gieivated bcolivsahitahly bRgroMdddf fifRte. CGuthothdkQ¥brmula (V) are
and/ or. druy el apse. In a further aspect the present
coTRESHLLY G I3 5\ SRS PR SR ArpouTIY oW QBPARFRS and
wOoInohbwgRs eparati on of a nmedi canent for the treatnent

or frophylaxis of neurol ogi cal dysfunctions such as
dy sthsriibake steppern plse pareversgchthor skample, compeunds df formula (V) can be

pashi 6l ool oo bt .

efast) Sk SHSAIENE cEhuBRYA B Ll Yt (v i

a seiukioroypling 1eectign folttivetl by bedowl ethe protdtiihegioup as osliedpbove.
apnea, obstructive sleep apnea, sleep apnea syndrone),

paisn disorders, crapial trauma. In a further a5t
present igwenttQn Provi des the useORf a paund
fogfula I/tn r&pargti on of a nmedi /§>~K Z
treame of prophyhexsis of inmmu carg agchar

prders (e.§. affier@scl er estsr—arti er osi s,
apgi na pectaqyi s, abnormal heart rhythues~ and
arrhyt hm as, ‘gongestive heart failure, {coronary artery
df sease, heart di sease, hypert ensi on,” Xreventi on and
treatment of left ventricular hypertrophy, nyocardia

i nf@®tion, transient (VdBMaenic attack, peri pkéral

vasigiih ¥ £885¢ an@Z,Satrgﬁgk findd 130T ?%PJr? H(B?ected derivatives
vascyl ature,’ septic shock, stroke, cerebral”apoplexy,
theef bRyl anid B arecasiootlined abesbr al i schaemi a, cerebral

AR o USRI e 0

witheorapominds offotiwla (X):or a decrease in resting energy
expenditure as a percentage of total fat-free nass,
di abetes nellitus, dyslipidema, fatty liver, gout,
hyper chol est erol em a, hyperli pi dem a,
hypertrigl yceridem a, hyperuricacidem a, inpaired
gl ucose tolerance, inpaired fasting glucose, insulin
resi stance, insulin resistance syndrone, netabolic
syndrone, syndronme X, obesityhypoventilation syndrone
(Pi ckwi cki an syndrone), type | diabetes, type |
di abetes, | ow HDL- and/or high LDL-chol esterol |evels,

.



endocrine disorders (e.g. treatnment of hypogonadi smin

mal es, treatnent of infertility or as contraceptive,
worennsinsatal abnor mal i ti es/ enmeni opat hy, pol ycysPCT/GB2006/003697

ovari an di sease, sexual and reproductive dysfunction

in wonen and nmen (erectile dysfunction), GHdeficient

subjects, hirsutismin females, normal variant short

stature) and diseases related to the respiratory (e.g

ast hma and chronic obstructive pul nonary di sease) and

gastrointestinal systens (e.g. dysfunction of

gastrqQintestinal notility or intestinal propul sion,

d| a e® enesis, nausea, gall bl adderp d| sease,
%11 gil s, IﬁeSIt -related g ophageal
rsh u%%hefaasp gsent
Hd Nr'fornula

L’ |nv- t|®n provi des the use of
he preparation of a nedlcdﬂent or @ he_treat nent
or prophyl axi s of dermatol ogi cal disorders, cancers

(e.g. cqbon, rectum qmgstate breaaﬁqupvary,
endonetrlun%écerV|x gal | bl adder, bile duct

in Whigih Ao B A SRS desinRd et DURRIRLD oy e &)Eﬂﬁcted#fflﬁ%trves thereof, L',
is a3 Y@L ByovEr Ohl i ch' s syndrome, gl aucoma, infectious
di seases, urinary tract disorders and inflamuatory
s di sBerTgRation ¢an e cazniadmuk in amigedvavaahelovatadfteTapRIEETcs AL Can be

v LRI, 3L P8 ot o SIEBAISA pogont ot 0

at diexratekleasmlmqmet suches mflegmgtconditiast Toargactons desaniedotheihg a
onpr.i s ni.stering a.pharmacol ogically effective
Leﬂﬁggﬂfa%BgB g#ﬁ&ﬁﬂgﬁ%FQPBP la | to a patient in need
t hece@bodn@s ot faempls OPhY)lcax hiso be fokhedis®@ilinedbeloesi ty or
bei ng overm5|ght (e.g., pronmotion of weight |oss and
mai nt enzdimerisRtiQn; i ght I 0s8)., prevention of weight gain
(& gSH redircariont ndac& or “subsequent to cessation of

~snoking), for nodul ati on, of appetite and/or satiety,
eating di sorders :‘.g.I bl nge eating, anorexia, bulima

and conpul sive), Vi ngs. -&lighaflj ugs, tobacco,
al cohol , any appe i ng é%] isents or
non- essenti al L gpd”i t ens e treatnment of

psychi atric disorgg?s sugh as psychotic and/ or nood
di sorders, schizophrenia and schi zo-affective
dlsorder blpolar dlsorderaA anxi ety, anxi o-depressive
pfYa, obsessi ve-conpul sive
digorders (e.g., Gllesde

10 denentla and cognitive and/or menory dysfunction
(e.gqvigmesi a, Al zheinmer's disease, Pick's denentia,

o VHERh; DAGAZs died 08 TE0gh B (e Preeotectimp e thercot
L'dg8 ﬁ‘%ﬁ‘ﬁd‘b?ﬁ 104viROeLRY)s odﬂ?déﬁ Qb aab tandé @ﬁnensed by reacting with
neur od egenerative disorders (e.g. Miltiple Sclerosis,

sumayhdﬂrm@ i ¢ Aeitablpeorsdoig selveabwch aﬁdlgléa@@etham@q 1%@@6&“@8
» RN 20 BhERRTRE 5o, RERAEN by sncing ity ety
and mma @r ssuiteblg .orgaGisi sblvanusuaamsrasetsymdc M)dlsulﬁde@r@hlpﬂ dan then

SRS S B o BUFRL LR AR5 B

stamdmd rﬁng(ﬁﬁrda:oﬁlﬂmgwdﬁ@iu&fs fThe mesliBing sﬁlﬁdacqmaherdret oxiidisedewsitlg

ereof for t gxis of qfrea t o nden
sl g ts o B ROV SR o i & (Séw% oS RN
20 mOEPEAGH dBhlehnMiSE or B8liRE! 0gi cal ganbl i ng,

kl ept omani a), drug w thdrawal disorders (e.g., alcoho

wi t hdrawal with or w thout perceptual disturbances;

al cohol wi thdrawal delirium anphetam ne w thdrawal ;

cocai ne wi thdrawal ; nicotine wthdrawal; opioid

wi t hdrawal ; sedative, hypnotic or anxiolytic

wi t hdrawal with or
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wi t hout perceptual disturbances; sedative, hypnotic or
anxiolytic withdrawal delirium and w thdrawal
wa@ youpsaTel due to ther substances), al cohol PCT/GB2006/003697
and/ or - drug-i nduced nood, anxiety and/or sleep
di sorder with onset during wthdrawal, and al coho
and/or drug relapse. In a still further aspect the
present invention provides_, a nethod conprising
adm nistering a pharnacologically ef fective amount of
a conpound of formula | to a patient in need t her eof
g;;@l&%@ c)fn@%ﬁnc?s o(?t‘gyrtn%ru?a{ Ea oafl 5 e e%%om lhe disulfide by
rea@tioatvhtlsanen,mlhie @Iﬁﬁfrrrﬁl’&({\/i’ﬁ)iﬁdmg:dlﬁz}ohsdtfoﬁ abﬁﬁtﬁﬁns ofrefepiblyalsing

iso iRl it 8 b R Rt i R ot o ke B st og depperatures

TheétfeSiliif el fileBvasPxRBRJ aPB@BnedMdsYd. UCt | ve sl eep apnea,
sl eep apnea syndrone), pain disorders, cranial trauna.

In a st|II further asp A the present |nvent|<ﬁ 0
oSrdes diazetisatianco ad@xidatiosy | ng /
arnacﬁtogqcalty eff gount of a co D iﬁb&

fornula I eNtbat need t hereof {b 0

pr ophyl ar treat n@nt of inmune, cardi ovBscuI ar
dlsor¢ at heroscl erosi s, arteriosclerosis,
angi na &9&b abnormal heart rhythms, andVII
arrhythnté ongestive heart failure, coronary artery
di s e
tr en oo A7 S e B ) RbRDE L7 Pr s ROVER RN thereot
Iﬂugdﬁmwbkdmvmg@an@menmhnathmeatc attack perlpherm

| ar emc infl
vacCtmaaieSRER BVEhERcoutER Neuiinphn b s grepared

us1 Tiehhaé pﬂoBéc&EéétHyQﬁbse sBnePmahe irschaeni a, cerebral
ronbos) s, cerebral emholism cerebral henorrhagia,

netLgk?ofPTﬂéer&FP:?é‘r therbsesers. igventigmproyidghibe eprontiarrgmperhscaf dormula
D, 'E%Tr dé Ifardbdutichlyy &Eeﬁa@@&it@ﬁ%&v&t@ tHeRRE T&le@fﬁecﬁ&é( py.

eXpenditure as a percentage of total fat-free mass,

di abesteompepndsiof feymuby(E) ar ppg@t‘emaltlcalht gogeritableylats gmﬂot have
actﬁr}’tg Gl ? g (%E:lggra%d ﬁ@a?mcuﬂéf Bg %8?@%%% é"@RThZ rece rrB’tor actlgny, and may
be gﬁed cothe tneathenta(lﬂwpeumml mqﬂlyfaatsct)lotﬁ go@lms/siseasemmlhumn and

si stanc ance
nof, GRS iR ar SR Bl A S 8 ST o o FreS i pgppotion
ofIé(EDmeM 1tzslqhétatbo$1wgdr ome) type | diabetes, type II

di abet | ow HDL /[ or high LDL- cholest rol |evels
A QB0 § ‘tfdh%’é‘t’?’fﬁlope‘?fé‘t @ymace&%@oacp%b le sl Gt e used in the
tredinsgters (e.g. treatnment of hypogonadi smin nales,

treatment of infertility or as contraceptive,

L. enEssRRATY ABvioshstnetive discessneiihe piawas inghding pehing, including
|
broﬂylﬂ{il' ﬁﬂ:réu: Sigt‘?lﬁﬁc e?(%?lgfgt I)%Mﬁ-lﬁ%%@#lﬁﬁo%\ﬁ’ﬁu%%g@%?%ﬂ;}lrm and

NSMlee@tced) anil desitinded astifnearhbthsntematterstland pwrisiatnnt agHof g1l

O L R RN N
dls%S((E(OPD) esdnichiaik, 1ﬁ<}lﬁdl|ﬁg‘rﬁlfe(caotg=, and)ésimmlﬂioﬂﬂom:ﬁl}tls emphysema;
strointesti not | ri testlna rropul si on,
broff A sy D By sist Feteitast's BHmerey Mt ok B agases
hyﬂ@hﬁtlhw‘ﬁhﬁﬁinﬁmt@hﬁlﬁ tidtodi€ Ilﬂ%%a%tagbnﬁsmbaageﬁbeohus
er

cers Ina still furt aspect the present
idignethinintesviitigh wpdeglaa fibgaskss@mplieasing §Ptn'§e%d4ﬁlnﬂ§t3@t’ iapgcligonic

P e ? P BRI RARNTbE ed ATRRIRS cBhpiicatons
prophyl axis or treatnent of dermatol ogical disorders,
cancers (e.g. colon, rectum prostate, breast, ovary,
endonetrium cervix, gallbladder, bile duct),
crani opharyngi oma, Prader-WII|i syndrone, Turner
syndrone, Frohlich'"s syndrone, glaucoma, infectious
diseases, urlnary tract dlsorders and |anannatory

. T
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The conpounds of the present invention are particulary

suitable for the treatnent of obesity or being
wor@rnsi7ght, (e.g., pronotion of weight | oss aPdI/GB2006/003697

mai nt enance of weight |oss), prevention or reversal of

wei ght gain (e.g., rebound, nedication-induced or

subsequent to cessation of snoking), for nodul ation of

appetite and/or satiety, eghing di sorders (e.g. binge

eating, anorexia, bulima and conpul sive), cravings

(for drugs, tobacco, alcohol, any appeti zi ng

onutrients or sen
of HRE hAHlral B o RE AR ERb Bl P pb STl i dfiwerind
pulﬁfonm’paspér;ensmmanmuam atiditsdedng tsueRnas chﬁoymimhgmssoclated
gﬂyfrders h|z hren .a, blgglar dISO ders, .anxi et
wit G é"§ Ffi?ée SBngjgns of Ry SE Gﬁ 13885%1% oyeh; abite and

chr€hi® @i Snchi¥RphMnith B&tichleBiosa, and vasomotor rhinitis; perennial and
obsessi ve- conpul si vedi sorders, anorexi a, bul i m a,

seagqnabllergin Taniss palidme thipeis Apppsa @py fexprynasal pelypesis pae viral
mf&:‘ﬁBﬁl ifoh R thél&gnxﬂgx%cﬁ{i %gl it dﬂ ?5 %%@11%1‘6%? Bfi‘éytlal virus,

denent i a, neur ol I Ca

inflgenhzar @sorg)flrum;qhamg SARY et edenovizes; k| nson's di sease,
2, Hu nﬁdn@ Qé@ ﬂmﬁs %gtﬁlrlﬁ&s %?sgﬁﬁeg Fﬁ{h%g & e?udlﬂ‘lgr (%?%?%11IEE%StGO&1ﬂhIOSlS

npounds” ar€ al'so po
boih rpaatar;e:ntd se¢onidanyia efor mmﬂleomemtaﬁhlp dygiasied vertviceleand dnbar

e cri di,sgrders,. se c _sha nd di rel at ed
oo P e Pk S otk B bttt e an S aieh Fo Ryhesatve
spdﬂdﬂbﬁﬂﬂﬁa@athlghﬁclﬁ&ﬂ@ @M@cﬂ@l@r@o@yﬁas @@érﬁﬁfb lagthditys, tbaetml arthritis
ents in treatnment of extended abuse, addi
anchfgqxeqt@Fegﬁg@qaﬁlaﬁoegpy @F@lc aéthéx‘us @rrdég qrﬁxbfeca}oagelated arthopath1es

and e QisoRRrs sBEAN %ercﬁlé‘éﬁ@' iHBndilP Pé‘tttse diseRL Ghd AGREPISHERme;
and/ or treating g nlcotlne et hanol , cocai ne,

acmarﬁlt@éomcéwatalvw@m @)mlvlt@yrwbtd@rgsurawaeutc@ﬂmmrw@phwhate
oA SIS LUGLSANEH NG LIRL HlLn il b
Beh@ﬁe dtse&sh@rmum amt secondenyt Sjogrews s)mddcﬁse aysonp edatsis ind limited

sclgeBfiia e RS 4 Blo S hBES comEetp stk Fenwetnd on
undifforehitesd ddﬁﬁedfﬂﬁe tlﬁsfua alséﬁﬁﬁﬁﬂ?ﬁn%ﬂf 1ayPatideslindlidibde
reparatlon (0] a nedl canment or the treat.nen

de ‘E\F&BWS% ad pelygryesifis;polygaaleip rlgtlanﬁ%cadr%mlfeﬁr@r%wﬁmé@g
idiBSNEO RNk SnAtd P hliRitRies SCREAGRP BN IdRiritkiBR bR astb RS hdromes,
anxi ety, anxi odepressive di sorders,

andjdspnaiyy fgver apdi gﬁ Fstegnie caimplisedenssvaserlindes/ingidiog gisntoell arteritis,

T T 54 R B AR ool i i,

an¢vasdilitidenassoaiserdt with glrdahfecilcslohscperssnmty resstidesyenybglabulins, and

s B OB BTk A58 R bt KB 551 SHM Shsome, o

FadiliahBiteatiasFdves &alahi dissass) ﬂmg&ﬁdﬁﬁedﬂdﬁﬁdlglh@ tendonititides, and
reggoductlve and endocrine disorders, septic shock,
myPPUlEes related to the respiratory and

3. gashdiRbid @hbdiib tiSXS t@RRIc(IRe @f nikkddsheahl d1§di§’er§ a&eete 4§y [for
abuse, addiction and/or rel apse indications,

ex§TpRle RO TiFLYg oY qlwe@@:ﬁ @ﬁ@tld%%t@masqtmple gheamatoid @ﬁvﬁlﬁe@teoarthrms
gofildr ):r}gﬁpﬁrﬂg%lﬁiﬁg afe, 1mt cﬁ?e%ge' eﬂf@ﬂt 11a0e de generation or

et hanol , cocal ates rama synptons.
tenppremanditiulat feint dq:e@nea@pe)s bomdw@mpd@bmwdlsqanw@mh agrpsteoporosis,

Lr

Pagc{tgglrs §§9%§35§111Q%§51%S§/%% glt%lﬁ%rﬂgl gglr%%dé%aé u%%:eﬁtlo&ecﬁ&e tissue
dissolet, spqtly kartaropatbliebopeliadomi stk abe (sich anpériakdyntitis);

anxi o- depressi ve di sorders, depression, cognitive

di sorders, nenory di sorders, obsessive-conpul sive

di sorders, anorexia, bulima, attention disorders |ike

ADHD, epilepsy, and rel ated conditions, neurol ogica

di sorders such as denentia, neurol ogical disorders

(e 9. NUItlpIe Scler03|s) Par ki nson' s Di sease,
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and Al zheinmer's Di sease, immune, cardiovascul ar,
reproductive and endocrine disorders, septic shock,

waele®measwsi rel ated to the respiratory and PCT/GB2006/003697
gastrointestinal systens (e.g. diarrhea), and extended
abuse, addiction and/or relapse indications, e.g.
treating drug (nicotine, ethanol, cocaine, opiates,
et c) dependence and/ or treﬁting drug (nicotine,
et hanol , cocai ne, opiates, etc) w thdrawal synptons
conpri sing adninistering a pharmacol ogically effective

4, a”@lﬂﬂtpsglfla RUR ‘ﬁg d H{aﬁtlaeﬁnalntfs Qr @th@laé&?rﬂa{toﬁsr}leﬂﬁﬁgses,
t hereof. Thé c npoun of resent 1 nven

and é%lnqddwaahxpesmmamwedcbona h]a’td)-raadmhemdermhtlm;) ssbiotrytpeic

d
dem%t@is &%Mngtﬁg lfl%r%)e&f%rrg{]t 1‘%:@1@1? éfa | On eﬁ 3¢ 81?,68\119 eeiji g{' %q%ncgf pyoderma

nt enance red
gangramsumdsklrﬂ' faecoid) Kmsomd digpue Erytieenapises pahphiguse pérhshigdidy

revent. or re e nedi cation-i nduced
epiGigpds TtRRS bRyl e TG B S e e G RBR
eosifispiliad) @¢etia)ardatag A I¥RIA 6B )baldhBR, W@ Hﬁﬂﬁozﬁé WéWRr-Christian

(gresent i nvention may al so be used to prevent or
syndrrpe, coahepes whitifgmencallalits bothdrfegiiverind pokinfestizdssat i on.
pann-mﬁlti@@{?@ﬁ’ébﬁg §fholnbe nBﬁ %%Bm'a Y g%ﬁﬂé@f‘alﬁf Sthet ld}f%{ffzg i€ esmns

for use in treating the above indications in
dl’ugolﬁld‘éf&é diserdertingeding ﬁlied&m@ tmplionws. The conpounds of

th r I e.in,.

S | ey et R AR T Blod DRt 3B iR eid Bt
iritisg hmipmr(alné posteiaruveitis; tcherotditisatureinimafe; dperapiveas irflagmthtory

er.. bone, di sease The compounds of the. present ce

disof e B L R Rt e R e htte B AP B, corsidess
1n&dumeaﬁmﬂmgﬁmﬁlaxmﬁmhﬁdbanakﬂc fibrosis, alcoholic

liver C|rrhq3|s chronic viral hepatijtis,

6. al &Htiomicsting] Fattosigisitts; %@glvg’énﬁéﬁoﬁ%‘ﬁﬁﬁ ?qS@Ph@%]i%l ipdpdipgreflux;
eosildpRIRDAsTRNEntERED ARSI 1@, Ct’tﬁm’srﬁiﬁﬁie' Q&tﬁ‘?ﬁ/cl@ﬁngcﬂg@étﬂz%@ohtls,
wi it h anot her therapeutic agent that is useful 1n the
procfitiy Rryriistani coddige diseape.duirblakowl firdreme,iand froditelted aligrgies
Whléhrlﬁiy RivE QL ctERETEY ?&ﬁ 'tfo{ &eanP } %}"Qﬁé Phinitis or eczema);
gl uconeogenesi s, ucogenholysi s,
7. 1i M@n@ﬂi }gpatftgt mengpmoumnulﬁeaalcglncdlcagéVlrzﬂaﬁbrosw and cirrhosis
satiety .and/or craving
of th%%%&ﬁ%h&ﬁcgfﬁﬁggaer{cret%ﬁg ?th ac te an ci%rooa, intake, or G|
8. aneIiltlomynarir heplritisincindsg m]'terithﬁl aml\@dsrhd:ral@nepiaymﬁ Wiephretic

ned .th anot er apeut ent IS
Syn"ﬁ%‘&? 14 St}tﬁ g} “E‘E’r %C&IerFélHtCL‘E?P d?l’é%f*t&i@:‘)ﬁ% s3ed %‘P@%ﬁf\ﬁﬁ“ﬂ% acute
and él’ﬁ@ﬁllc upetiE Uk NpostatitkPESidiaNsitiR NoopANINEY dntd RhIHR ?ﬁis aﬁzlvo -vaginitis;
ysl i pi daem as, di abetes, sleep apnea as , heart

Peyr&P@ér sepse; ergpiile Apdancipn §ogh mﬁ’ﬁ@ﬂ@) femmie)ni cro vascul ar
9. d'§1 SBrejdcli¥iElacit 83 Q34 )
ﬁ%ﬁ %?gédeﬁcdlsor eﬁgcﬁ%%r ﬁneﬁ&ﬂ&%Q%%ﬁ%%ﬁﬁgnof
kldn@hélem égfen funignbans mhasrewarakin becarseachrifollaydngbload framsfusionhor
t.her tic agent that |owers blood pressure
Chmﬂlcag?%% ?%Eéucsrhggts(gésgg he ratio of LDL:HDL or an agent that
10. cal¥Ss Azhdimrr s aieaseand bthetdeatentige disorrs iefuding CID and nvCID;

NN R N N

and WisttilitisnRIpPRU bt it g8 Pdsthe R @S abift€Atd hedh f)eﬁﬁgdc@t@ S
related to mcro angiopathies. The conpounds of the

interi{ien OF RRFSIFERY whot @é centighejherishesalipsisiny fretuginicadscerst pain,
headabl% hfi@atBBALerhalAlReB1diy a%g:al fa&aﬁ?aﬁp?dlﬁ‘tta%g bone pain, pain
Ilcatlons the netabolic ndrome and type f)
arlSlag ﬁ@@t%@cer ARbYEOT HyRyiels nbtilrgpﬁéﬁpp teingyndyemes inguding diabetic, post-
(synthetic insulin anal ogues) and ora
anti hyperglycem cs (these are divided into prandi al
gl ucose regul ators and al pha-gl ucosi dase inhibitors).
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I n anot her aspect of the invention, the conpound of
formula I, or a pharnmaceutically acceptable salt
wo b@vesdf74may be adm ni stered in association w POT/GBRPBABI3697
nodul ati ng agent. PPAR nodul ati ng agents i ncl ude but
are not limted to a PPAR al pha and/ or gamma agoni st,
or pharnmaceutically acceptable salts, sol vates,
sol vates of such salts or Qﬁodrugs t hereof . Suitable
PPAR al pha and/ or gamma agoni sts, pharmaceutically
acceptable salts, solvates, solvates of such salts or
d .
v I S50 MBI SIS bORIE Ak ad g oo
system @mglmttrms oﬁmahgdanialzﬁmdt1bmgrlautoaamuﬂ'mopnsme nt
|nv nti_on des .a

Li vk netr 2uto-i “‘U@g ﬁ%% %lgtrglg HIS% 11§:"Iludd ngoltlas‘inmotg S%%’I‘Oldltls Graves’

diseb®) |A&Bitseﬁ’|@|d[sb@6ﬁdlﬁ®tds@&ﬂllﬁtus hdlbyﬁtmhmr@ﬁb@y%aémwwrpmg,
agent.s _refer in this ap n i.nclude but are
cosFEis Fspes, ke ieh Bidime. BRPRRER OIS DeditiSse (3.
12. hy iR Wiis3rdeRt vl £ il ahh oS PG IR 0D IcBIHRIpBRGL;- including
Sui tably the HMG CoA reductase inhi gltor is a statin.
acqpiied aniprecls Epencysyndrene (HHS)t lerogw Sgary syndrome, and paraneoplastic
syndfoagkesterol -1 owering agent” al so includes chem cal
modi fi cations of the HVG CoA reductase inhibitors,
13. s uctardaevasatlast atherpycrosing sffentidg thetcatyobivtasd ,pexm@mh eirculation;
perﬁgltdllt}/s ng)car&lﬁé? tllnﬁgfaml@?y éleaglg)elénenlﬁ n‘é%ﬁl{(/ﬁléo ¥opa t?l}%rs] including
mycmmhalrsaﬁcbmln1sm1netefmca1rep¢rﬁmdmmjaflesoéndobaditis,e\aallvwi'tih,anaa<i>rﬁtis

._fransport stem (| BAT. i.nhi bit .. The present .
el S by trrb e Bl S ST ebmal and
peripA¥@MNdig int10di6Q Phlebield i thibinttdsia, iﬂélhcﬁn%*iﬁée@ vBinnBioRBosis and
resin. The present invention also includes a conpound
Con&fllcﬁt%lsﬁif@g&%eYerWentl on in conbination with a bile

14.2C1 ghcsREHaRhRENNSE @%mn, caﬁ&&s RYRmmbL grcﬁ%kee 5&5@%@ lovarian,
chol estyram ne or chol estagel. According to an

»—xw

_pangepatie. bowel anflgplonettomashetin a1d traie tymess aud mplignenciesoffecting the

bor;enl?d'rﬁ)wl %m?lgu?l}’l ?I%gﬁtﬁ(ggﬁﬁgj e{ﬁ?flﬂérgﬂx %foqﬁérmtsygt? dc'gal eﬂq{oalgkm S

dm'n amount
andafontHImlgkmf yiyhphdma;oncladipdthe peventionead tryatamnmftladwsmtlc disease

alt thereof tionally together with a
andStHglPWhrS%lﬂqfeP&éﬁr "f“@ p&&%@?ﬁ%ﬂf éﬂjg‘imrﬁeén?ndgr carrier, with
15.t hegaSﬂr(BIﬁieEtﬁﬁBﬁ’Mﬁ CcetiaeIgibdabe praefitis @Pasiapile: gastro-enterltls
adm ni stration one or nore of the follow.ng a%n@
pant colitis,

magRqyLesise HT A0 sriseaseeiippra{ va ol ils rupRppeopis; GoMtis, e

irriRbRIWBWR) dibd¥hdPirtible b@w@l@?h&%fn@ M -iARSRN b Rarrhea, food-related
ant agoni st; a MIP (m crosonal transfer protein)

allgrgipg Wthh) have cifep(s senotn fremaks gntorg.i Migrdipe thipitis kodipergma.
16.5! OMiséa%%fﬁ eg%\g GO PRNA AL LR PGP Uf eﬁbdﬁl?é/ { °St er ol

conpoun an anti-coa a-3
f at Thusatbe gresemﬂrylemn mmldescabempbgmdxﬁrfpmuhaj(lj «»r a ex anpl e

b j Qn .
bRy R RO O e fieteh s S bara R % et foperin herapy.
ex aPrEfembmha lgmpmmﬂsbﬂ‘the tvwstiohiargused Zo/meat (i8€asgs in which the
I N Itor te receptor anta OnISt an
che l&ﬁé?ﬁ?@f Brlgage 3?% éﬂfﬁa@aﬁw@a ?@’%@P’dﬁ ¢ bl ocker . a
bet Par@el £1R6A 0 SnsBI RGN be FrefbX Reth MdBHREIR AHARRRGbiEare

bl ocker, an adrenergi.c
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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stimul ant, cal cium channel bl ocker, an AT-1 bl ocker, a

saluretic,-a diuretic or a vasodilator; a nelanin
wa@oeoeesdnat i ng hornone (MCH) nodul at or; an NPYPCEGBRI06/003697

nodul ator; an orexin receptor nodul ator; a

phosphoi nosi ti de- dependent protein kinase (PDK)

nmodul at or; or nodul ators of nuclear receptors for

exanple LXR, FXR, RXR, GR, ERRa, b, PPARa, b, g and

RCRal pha; a nonoam ne transm ssi on-nodul ati ng agent,

for exanple a selective serotonin reuptake inhibitor

(S take i bi to

hor oyt et BB OB Fint SRS BT ideR e 8= (cbpuidd oformuta
(I),rmraqmmimueemwaﬂiya&eeptﬁiﬁe bilt @ rsolyMA@ereof; aasﬁléteﬁhb@fd@deﬁned in the

ntidepressive a t (T a noradrenergic an
ma%Bf@%tuf o as“éerdb(‘tagﬁgtrfgf '&Sgeéﬁf}?eﬁ?é?ﬁ'r essant (NaSSA); an
ant Imksﬁxﬁdiéltdsﬁecﬁ@lﬁﬁres‘eﬁf inPtAIOR bR vRleR 1EaRE: B &ﬁ‘zﬂ)ound or formula
cl OH%EW a serotonl n receptor nodul ator;
aéf:‘)‘%t

Dyap joAlly arcensetds salia sPlatle thegeogis élmenfogfweedqued in the
hEHEREQT ARSI BIRN for &

- har macel?t [ calal y afgfzeg?g 1e¥a¥y uf]mn%ﬁﬁq{?gt“g{h (ﬂucﬁs us%d fo t]feat

astBme Andarhindtis (Sueh as npdmhadraug otalh e, inbgled Phradckptot oeisBand oral

leu%t'il@neareﬁ’%?cg@a%g ndst al Iy acceptable diluent or carrier

fhi mal, such as man in need of such

t h eThqomumtmn tﬁureat oS, to é@ﬁ&h@kicﬁhghér@plasnw@&@thfalc@ﬂ@bund of the
t her a}51 ect of the prgsent i nvention there is
imvsiy BSR4l b A ERTOoR O PhesTHEFukiRe compositon or

forﬁﬂ[ﬁ!tlﬁh Séth ?ﬁélﬁg’h &fm@ﬁn&éf t8E iﬂv&?ﬂoﬁnﬁ léﬁﬁmf?sftel‘@d aﬁ@&l‘?&ﬂ &®f

the fornu or. a pharmaceutically accept sal't

sequpmtiadly T apeqreiead yenasion Meath anpther therpbratinagwliol agahtsyfor the
treRSRIUrARL 91' Ablc e e cgﬁdﬁ@ﬂcfrl |sffg; W th the sinmultaneous,

sequential or separate admnistration of very |ow
cal Briagicglastfer thwtremmentrof Iﬂmnmﬂahmauoey dis&tes sLGB)(but not restricted
I tion ture of . t i.nvention,
to) I}Eb%ﬁﬁto% grtﬂl flis3% ée%gxghnust % rtgrﬁ éhleuéa ¢ olbsfructlve pulmonary

pr ovi e

_ disedse 6COPDR Ipebnasfs,_ealﬂﬁﬂﬂanﬁha&&yctﬁwﬂ disakd, HeScolipodads of the invention

20

25

30

rmbj .00 ani h as man, in need of such
ma%%ﬁ?’ﬁ%’ﬂ?‘?ﬁb ngsg}f‘fﬁd% & adni ni stering to said ani nal
an Woi-eeidide aatfiatnfory a%‘&t’ﬂ(ﬁé&@ﬂa@r I\fSQﬂ[Iméj ﬁ\clluding hoftselective
har naceut | caI |y acceptable salt thereof

CYC-REN eRIE K14 A hahitosy whethey ranrleedé@mailiyw sestdnaipally (such
as Mikdxicadd) dRIJFGRE ] prEniaID Waks %fch gsel‘}ag%%ﬂ 'ﬁu&%{bﬁé g @e%o&fofeglh €

ot her _cl asses of conpounds
keteprpfsnsad Mpug@c ﬁn@mate@ guch ap txafmmmdc aidbmemm,psuhjmae

al.t. or
azep ﬁclg%zon? OAYEF%% POt e A an§lg§%%({1niebsﬁ FYIHEETS ﬁ@g%splrlnﬁ’g’elecme
CO‘X‘W ertiom (o ﬁlﬁl@ﬂqamwldc&mhardfedomd vﬂﬂeobmammag)comb
R dem d ani

rli ditions i
paroREY O SR b P B o feen RSP Pes
g1uemmmostmemsm@h&tﬁe@amlmemay t@&a@foﬁ@ Qhﬂra&ﬁlsaﬁmp Rtra@€nods, or
@EE nd of forﬁm or a pharnmaceutica
ot 2O R By P bt e e ey G aesbissoauinsy denicdmine:
aurSRITRA R bthe Tt Rkl 6@&1%1@1"}4r&ﬂ1r%n§ ah Q6L 4 CHBIRHRM in@]-aBcular

compound from one of
therapies such as hyaluronic acid derivatives; and nutritional supplements such as

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

antagonist of cytokine function, (including agents which act on cytokine signalling pathways
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the other classes of conmpounds described in this

conbi nation section or a pharmaceutically acceptable
waador/03wel vat e, sol vate of such a salt or a prpdr/G$2006/003697

thereof. According to a further aspect of the

invention there is provided a pharnmaceutica

conposition which conprises a conpound of formula I,

or a pharmaceutically acceptable salt thereof, and a

conmpound from one of the otfer cl asses of conpounds

described in this conmbination section or a

t e so] vate,. sol vate of
sud I IRG B Sbe XoB S SRRt prluf e piobFrbolE e Bid Sibmnogirirons:
insaliptike gfawdufabioatybyl acrep| abrieuldhd @E)’ﬁhclﬁﬂm ILl to 17, and interleukin
carrier to a_ further aspect of r esent

ordin
antpgnisty %ﬁh }glﬁf&? ghehgs %mrﬂé@n@lrws@m%fﬁgw glphg( F-c) inhibitors
GHQEBAKLTE l r
> accept abIFgﬁgrgoﬁ{OH%hangOdfl % (f(ﬁgge!?ﬁlﬂgﬁﬁ%gng fan rd Léﬁrlrlwnumab a?d CDP-§70)
ang HAF seopter antagonists lmluémmmlo@ehmmobeu{es uthhdsstanercept) and

ceutlcally accept abl e

h“& FH@;k@%%ﬁﬁéh&?vapr%g&@%@ﬁaa salt or a prodrug

t h eh@dﬂltlomwon‘dantlgn tedates tb Hmbﬂﬂeﬁla@@ﬂﬂ“&tcoﬁfpoﬁﬁlﬁofﬂﬁ@ﬁ%wn ora

\V t her rovi.ded a kit co rising
o U b Blsbie Py BePeatyovh bnhorimalicbady Grsetde B-
Lyapheptea Bueh saCD20 batgahb), MR Rafli6s ﬁndeL%mQ;%aﬁe% &L Y. Ig,
ﬁﬁnpound fromone of the other classés of
g%ﬁgb ds described in this conbination section or a

phar H@&@déhﬂ iaddnkidn 3GIE ﬁﬁﬂl@lﬁleﬁté & t?ie b ofsag }ﬁg&%dogf the

. SUCh a salt or a prod rug t her eo In a secon
IMVERioRge af@aﬁ?acﬁﬁfé?aﬁ agospiebli selt thansaf svith armastoietici af ichgmokine
f r t
oo oS e AR REORL LR TR e, come
CCBs o@CEé,onéRkuctCIt&; mﬁ]ﬂ% Cﬁ@lo apd @CRonforihd o€ fimilyyUCHCRI,

harnaceutlca acceptabl e salt thereof
Cx g e RER AR A GGG T Coar IO ot 61, C
nﬁﬁrrler |n a first unit dosage form b) a conpound
Pom one of the other classes of compounds descri bed

I n Tieiweseayibidhdibh aRthselal o Bk c@m@fﬂ@t’i&?&%%hﬁw@ﬁﬂd’of the
acceptabl e salt, solvate, sqlvate of such a salt or a

invﬁl?%’&r U RogEpasgrtically agpepiable Al tierieet, 5 ag anlitgitorof matlixc)
meﬁﬂéﬁr@ﬂeﬂh%r(l\/lmpsrjsl o Qhe Me?s}sﬁl's e E rfak S&ncﬁﬁ? gé?ﬁtﬁl%geq as well

dosage forms. According to anot Ure 0
as 4ERIFEEMAPY FsckiatE coléagpma@ml dMMt lh)a cu@gem‘sea (WOMER8) ralllagknase-3

h bl
et Q-5 drTRAG S B ACS TRk as S
andtMl\/IsP 2 abMivAR- ilzmncslmhng agents@uclﬁasmlbaydyal@eut ically
or o PaeRiab Eation i #RbeseR G HEhE pamRetion s ar pame of the

1nvémﬂonuﬁ*et phﬁmﬁd&éuﬁchﬂy hdcephtTe Rt 0éreOD8R 4 Mu@ifedetbiosynthesis
i.ated conplications in_a warm bl ooded anlnar

in i3 S PorsaasAde SO HEO oaﬁapwar@ewmwmprm@ (FLAP)
antdg@ﬂﬁfﬁub@ Bs; ZN&t6n; IABRYOM it s & H Eb@o&?ﬁ@?“ﬁgb(ﬂf 85761; a

formula |, or a pharnaceutl y accepta
N~(§ ﬁ%‘?%ﬁed)élwap&me&oeﬂkxlwomrmée, Zﬁadapr@ummmwhymmnm 2
I eu
e O o PR e P2 Rl 131 S PPN S 2001 gponiont-
subﬁrt@tgd @g:y@ﬂpgm@nlﬁa,lenewomheundBncﬁ adt- 139301@)‘ ad-dyestiquBidlMd compound

sucﬁ er L- l’/bagrb'%(‘? b# 212 1 éial%at Hﬁnggﬁlm%fc&gﬁggéd ﬁllllg]ﬁ aM\g;g%ldg/ﬂg : oné BAY

xlmurther aspect of the present invention there is
provi ded a conbi nation treatnment conprising the
adm ni stration of an effective anount of a conpound of
the formula I, or a pharmaceutically acceptable salt
thereof, optionally together with apharmaceutically
acceptable diluent or carrier, with the simnultaneous,
sequential or separate admi nistration of an effective
anount of one of the other conpounds described in
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this conbi nati on section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
w@e@dnsay4t her eof , optionally together with a PCT/GB2006/003697
pharmaceutically acceptable diluent or carrier to a
war m bl ooded ani mal, such as man in need of such
therapeutic treatnent. Furthernore, a conmpound of the
invention may al so be conbined with therapeutic agents
that are useful in the treégnent of disorders or
condltlons associ ated with obesity (such as type I

ql o 5eaeiep B Rn GBS TR P OBy o of e

mvdntgﬁa&& pHﬁﬁﬁao%hﬁc;ﬁll? hb&pﬁbﬁﬁ&l@?ﬁﬁ@f Iahdé 8 rec@;ﬁbf&ﬁdgbﬂi{sﬂ fot s

nd so n chiatric and neurol ogi ca

teo RS TOROE o D clniieibictsip i e g Sgpgsting of the

phefBi£al-3 M s AcGaRt &b 13eb) mlﬁane %mgaiung? §1§:hfa¥ c@@dzé@ﬁwg
overwej ght. A patient may dentified by,

benzgypiiniacs speh auenirrglase éynmmrbpm&amlm spch m%léh 284260; and

corﬁ;ﬁdu‘ﬁ% et s 1rﬂk%’jslt %bﬂl%aé@%&ﬂélul&dgt ﬂ] ARALETR lﬁﬁaspﬁdgm‘w) RG-

metres square arin e resu
125?éme2ﬂ5Qiﬁslralﬁ@St(Iﬁé}Itf&ﬁVpéﬂhdsdBAWmﬂﬁjLa | are useful

ht
rosT e ROR o S AR S0 e SGRbinpon e or e
invvmttdmd oreangarmaadutivally emepﬂable RhlcthbieOf aflP phuipheicsteRay (FID)

, SO b conbi n th other-c ds- known to _have .

P e 45 R g Sembeting Prldive TP AR pre o e & glective

PDRI 1§5éhtﬁ1€e RBBRbShcIding a PAEY iibRG AR iHibitoR o B PRMREPDEAD, or
oxi dase inhibitor or antidepressants such as

an PhHitep?TIPEdoxepi ne, nortriptyline or an anxiol ytic
such as buspl rone or clonidine. Pharmacol ogi cal
Activity Conpounds of the present invention are active
agal kesnresehieinyestiop fithepretadesdo th@fcomlbelaﬁIBi oftpervenpotinkof the
for c
1nv@1];zndr1]1é%1.t &’n%h%gm%%gtl c%?g?&léﬁgﬁlge r% {rllls hﬁ%ﬁxe?%tg%% Frece&or
antelgacst fuphds cﬁlrﬁmeameatahnea Heslora‘dbdhﬁe; lﬂ:}&)lfeanaé Jmaedstgy terfenadine,

198 34, 605 or t crl bed in W01/ 70700 or, EP
oSIGRRe O AF 1y (g T A RS PR o B
mufoquhmppﬁed@mypfopmemamapale@u@m@par ed fromcells stably

sfected with the CBlI gene were suspended in 200n

of brtRicREieY entispRmlficibor reiaﬁwthomBWWraEsn@Wd of the
invéatfbh, o alhdocuficaliYe R4, HFM: )ﬂﬂnﬁ;

addea adr:MECSO concgntgﬁ%gttalgo%a of ago%gg? E(B%OFI’{ 59 O%%%It%r (such as
OmPEIQ%ﬂ lo)ed a @a¥ieopFrieclive bistagfine e 2 teoeniorAntheariet. 0. 1nCi

b oo e SISy nycHion BAEH RealB el MRl & NIREERR Shae
IMvGEIoB, 61 4 ptansaqsmmgy accn;pﬂable lsalt thexb £ mndandanteehstiofthé histamine

Wﬂrce ffer (500M Tris (pH 7.4),5nmM Mgd 2, 50nM Nad ).

EI YEPS were then covered with scintilant and counted

f o rThdlﬁe@ﬁﬂuménu@ﬁ stﬁlBﬁﬁ]heﬁEB};bS 6 @ik dbmBhlath Jﬂéﬁ:ofﬂpbﬁlﬁf of the

[ is neasured in the absence of al]l ands

m"ﬁﬁ% ﬂ&%&%&f‘wwgﬁ ly ggcepigblerselt feebae almlp%ml/ 2 adrenoceptor

ag 0 GRS RN sPhplhRRRtdc 6FEX 'S%Hﬁsgn?csﬁymeké’anne-rﬁ}ﬁﬁﬁephrme

activities are set as 0% and 100% acti'v

phenglyenspelaming, ephedsing: pwudocpbettioatnenhdzolies hfyfdrqwblmlde
}m@&@hn@@dr&hﬁéhde Stefé?rlg gg%%@ﬁogﬁlgggé 9{2 ?a%?l?liedhylarochlonde

maxi mim activity
tl‘amgmhge h?ﬁbo‘édmaielomnthyhnA:ﬂe@(anhA)ﬂellw@(o&mmdeD)) and t he

e..conc at| n re
ai vt B AT R BRsedf (RO A giine ©
invelenc endpiarnasutiedd accEhable ntpthidids aﬁcfl ad itﬁlcﬂélﬁﬁﬁgﬂé agents
invention are active at the CBl receptor (1C50 <1

CE_QJ
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m cronol ar). Most preferred conmpounds have | C50 <200

nanonol ar. For exanple, Exanple 1 has an | C50 of
wa@28808474The conpounds of the invention are arBCT/GB2006/003697

bel i eved to be selective CBl antagonists or inverse

agoni sts. The potency, selectivity profile and side

effect propensity may |imt the clinical useful ness of

hitherto known conpounds wig h al |l eged CBI

ant agoni stic/inverse agonistic properties. In this

regard, preclinical evaluation of conmpounds of the

inclpdieg @inkcatinie @dehon (VIN, MDdﬁHMQfanQQ&Mt@hdHe%%hbﬁﬁé h@BéMﬂéf
car di ?vascul ar_function indicates that they o

glycopyfae HEropinra FRYES tlea?ﬁjam@aomlée,roémmbr@m%plrenzepme
ortdlﬁfz@fhﬁéme CBlI antagoni st/inverse agoni st agent s. The
ggounds of the present invention may provide

¢ PSRt ipyeptéan (il fiugher eqlates tothqrombineyion ¢4 exnriovnind 9f the
1nveﬂf16ﬁ ok & h&ﬂn‘age\(ﬁhélgbdct ptt%ie ﬁﬁltﬁe édffa%g arﬂ)aﬁl a%?e?x?(:elp%r%ggmst

brai'n p rmea asnma
(inchilmgibleta rhdegion sulftym 1$4) awdhiag nsopfendmeggallmtansﬂ,l fobhdteroy
salngege{;&a%ﬁogléatlﬁ? o%) ren Pntea ko\ft&oli ef gyﬁﬁetg or pir Ut8f8hﬁ66ﬁ’a1§al S?antlomer
theredfe present | nvent [ on have i mproved solubility in

nlc S lvents o ared to conmpounds in the prior
ar 410 P °IL RIS, @gﬁi}ﬂtss tpdhe;gomppsioy 974 copapqun ad of the
mveﬁlﬁoﬁ} lak @p@@ﬂﬁéﬁiﬁ&ally‘aﬁ:&p@ab@ ahhirQERa ¥ chroioe, téﬂb’ﬁ asssoﬁfum
eridinyl)-1,.5 6, 7-tetrahydro- 4

cromg ¥%@IQ§“P@W’&‘} BRHYBH n- 4- one) was found to be

o Y e DL R O ARG e
inveatipr, ox i ﬁbamﬁcewmlycacmtaé)m&ﬂmeqfhmh 1 glhusoqortrcpeiawhlam
ﬂunﬁ%&b{rialn{c)/ oﬁ&e%ﬁ%&gg{% g?ﬁ!)ﬁégtﬁgstone dipt CPplong d%t}d%sonlde fluticasone

rovenent
prommmn‘ aictesoradeapyandnostasoha furente. The ut| I [ ty of the

copgpounds, of the prese i nvent i e treatnent of
obdBr PSS Bvpira BaRE e Pofecrdundfpncs Femmaniyl de
mvedﬁ@ﬂ’ @85 pharmab@yalyRicdptabldval WcdoP With &l Rlent tHslYsRRIGRRSE
Femal e C57B1/6J mice were given ad |ibitum

nucﬁgg@ggoﬁede‘@ﬂ%lsﬁl@ HdRE&s: cafeteria diet (soft
chogobri&t GREARMIYIAFuPRS tides 5 Cc%#ﬂ%hﬁgoﬂ gf& é’m@%ﬁﬁé &f the

and nougat) and standard | ab cho
inveghierh 6tiA BRarmacayécalysceaptalta selt theeevf ddgrther stithrap dmmunoglobulin (Ig)

or Iéﬁ/éﬂsaﬁ%ﬁr%%?fr g ﬁdt'a%omét Bt a {%ﬁ@ %Bg‘}lat\%g%g ﬁt?ncho Sl{cﬁe ?ﬁltEIegE (for

examplpomalizunabh a daily basis. Sinultaneous assessnent of

a8 Piceehs i Ep G i D s PiRag obf oot g

invenéién, at 8 phe&@hdfduﬁébl@*%cdp@b%ﬁ&'he@éw N@E SndtRer systemlc or topically-

9 eS|t -rel ated pl as rrar Kers. ounds of the
TR R e R G i ediReedforetinod,

dith@asricBdipbRioRr i or art conpounds Exanpl es
Abbrevi ati ons DDQ 2, 3-di chl oro-5, 6-di cyano-

1, Shppesent vesica Stal\l@réheﬁﬁeﬂqﬁ@%y dhetrambizien of a compound of the
mveﬁh(‘)'ﬂa bhy gﬁé?fn Qagl bRl i nAGe!

Pl of 4 phat Igﬁeltﬁ'tl g % ﬁan%ﬁ) a%f}g%\rwgﬁatwns of aminosalicylates
and ﬁldfaHEIﬂI@SQI $ysh essufasaaaind, tnesabmnet @mﬁadazaieuzmel olsalazine; and
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



15

20

25

30

TBAF tetrabutyl ammoni um fl uoride TEA triethylam ne THF
tetrahydrofuran t triplet S singlet d doublet g
waora@7ngd74gvi nt quintet mmultiplet br broad bspor/Gad006/003697
singl et dm doublet of nmultiplet bt broad triplet dd
doubl et of doubl et General Experinental Procedures Mss
spectra were recorded on either a Mcromass ZQ single
guadrupol e or a M cromass si ngl e quadrupol e nmass
spectroneter both equi pped With a pneumatically
assisted electrospray interface (LG MS). 1H NWR
d on either an_ Mercu
s B P o R b G0 S SBF R g bty B LR agone,
mebnidiHdlea melinholed Bzﬂrﬁag%%ﬁ@@cﬁ by &ltiyira ngeﬁﬂlﬁcaiédlﬁ%‘l aJygb&vjﬁt,r famciclovir,
ven in 3 as,internal, standar )
Valg%awaﬁa?ﬁ@og&w\lﬁ@m% SRS, HES P HaRA e AR e
oseﬁbh'hh‘;lf @b tOfke WRSHiRE bR QR irBn 3 SRvR! ﬁ@amt blycﬁsaht%hs?mg a
Perf or mance Li quj d Chr omat ography ) with a mass
nuqlwsgig EpvsEpefifantoripBae @blbnt@c&ueh as @ﬁan@@aﬁ,dar@u@@wtwdig%e
zal%%g%%?rﬁig éoﬁgﬁ‘?}éﬁ pﬂaslgéﬂse HQI;%?IH ennﬂlﬁlltar%gs i![e se
nemmpmbareﬁaylrmetomtrl l e and buf fer (0 1 M anmmoni um

ac eJi,%t e se?}f %%gngllo%lg il glé’_&]?l; Ie a]tefs gxﬁ% combmatmn of a compound of the
invamtidilélm[ d pl(aﬁnﬂi’ehﬁ)d‘aﬂlp hedtplaple3alitictept, add o xadbviscplar agdhtsuch as a

1-yl-4,5 7-tetra r o- . . .
calpipgshaing] E‘r%keza ac'ae&#fgw@m% Blpgkeh a greigiensin-capvgriing enzyme
(AGEY Budeabd, dh Elnélotb!ﬁsﬁmz B&)eﬂbpﬁitég&hﬁt @Qfgﬂi IB’QEJWQ ag@ﬁttsﬁﬁh érsOa statin

a_sol ution of 1- mnoplper| di ne 00 nol)

or yfihrates meMBlatos pf popreel lrfe@rﬁwloatwh at @en{cgcgfséhrrﬁa thrq_m‘aq}yﬁc or an
antf&héul%%uc‘fl‘ldﬂ%gﬂﬂél%‘é’gl%gatw-mﬁnﬁﬁﬁu| ting mxture-was

stitred at erature overnight. After

ev a@@fr presephingéntion éulzﬂt@r vadaies, to gsombinatien ofbaieteepornd ofibe
IIIV]%II%?(% .0 »al %}%%q%gﬁ?a}ﬁptar 15:18 e sglt He%h"r k] é?gf&%{g@r\ftgﬂdp% an

Pe was  concen
antidepmbdant Fu@OasGertralidkld%4n anfi-Rakiéngontah drugadrhas de;asnya, L-dopa,

ol S ST SR R i SRR My com iibitr

suchQls ishrar) affA-3 idhibiee, ral dﬂ)lpﬁlnineyé@fﬂke hiiiQB)] 2 NMDACduthgonist, a
net hyl ester (80.0 g, 0.43 ppl) in di cfll oromet hane was
nicQUpRAEoRISt étdﬁmr%zﬁf? E@H(S? Qr arbmmbltorcpf@eur Rl pitrig priggamtipge). or an

an@AQﬂeﬁ%‘s%u%‘%u@ﬁ afddi¥pez TR BN EmB B 1rind & O8] Pinfibitod- 47

The resulting sTurry was stirred at room
waéh@@ﬂlm@m’f@wﬂ@fpﬂ%ehours Water was added and the

phairﬁﬁé? ‘?‘fn%x‘g%g osﬁig Zur?tf féﬁﬁée?s tg %m\ﬁlﬁﬁugﬁ {)Fa co é/r%pofthe
mv(enmru enepharfb@atcdly heeeptable salt thereof and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amitryptiline or
other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.

The present tnvention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a parenterally or

topically-applied (including inhaled) local anaesthetic agent such as lignocaine or a derivative

thereof.
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1:1) gave 81.0 g (63% of the product as an oil used

W t hout further purification. Step 3
WQ2007080%D- [ | , r] bi pi peridi nyl -3-carboxylic aci BCEGB06/003697

ester To a solution of N-(2-nmethoxycarbonylethyl)-

N-pireridin-l-yl-maloamc acid ethyl ester (60.0 g,

0.20 nol) in a mxture of THF ( 1100 ml) and DWVF (490

m) was added cesiun1carbon@te (195 g, 0.60 nol). The

resulting mxture was boil under reflux (80 0C) for

48 hours. The cooled reactlon m xture mas filtered and

t he flltrate ted ned tered
and el By B BRRER i P BEPRRLGy ShROERR sl threos
can@ﬂfsfom‘smhapiﬂyméﬁrﬁ@ﬂian arM?@td:oﬁGroms 3gont ineludinger Kbbm&adyagent

the | e, conpou le yellow oil. Step
Suc& a faqx f?ﬁph?%}?ﬂag}) S&“’g P%ﬁ%‘l‘%’fg?m | fromstep 3 was
di sgRl gx‘&@nﬁ lﬂvelaaaﬁ afEfuttBerdtlatds {0280 cathhinavd of BRomPbuHIoP he
boi | ed under reflux for one hour. The coo] ed reactlon

inventien, ore nhagmasousainacaptabln selt therepfs tgaiber with #:1()dmpigye inhibitor;

(11) Ii f[;ega 2@%@@%’%% @p&y) a‘n%?gt | f 13?%%%18%1{3% gorgvertln% eddynlXICE)

ny; (@bIMBDHS[ﬂgplt@ (V) adhesion molecule inhibitors 1nclud1ng VLA-4

b A PR A L e

Btk BE, akYor MAP4ﬁ)r Emdn)plaﬁ‘:dﬁipmb asBma]nm‘tx:tacdytanH)I ®sefih8/ t’hrqg)mne

. 0.13 nol ) _in. DVF . h 1
Kingis st ap s iogT o AOBAAS g Por M Rl e
IKIQ)W Gr 4 l'dﬁasf@ ibdived iR ¥&Il @eleadgmbtida (saxch es a (:})(137) dep&ttent kinase); (v111)

nmbi ned organlc extracts were wat

gluawewécphemmd&wdrﬁgqnﬁ@r@ab%md<1>e)dw@é1% suaa e‘cPr Bruhd rteceptor
ant&é]ﬁl%fﬂ%%ﬁ Ya%eﬁp Br3REmple E@)l%@lng Qi) xgﬁ)rjnn@fogﬂﬁé@eiﬁihlﬁ%rofor

e conpoun as a brown ep
exagnple {Rp@ay Gphennpsyricageet foy exBugl¢ pioberjegidnsulfinpyrazone or

ben]zbﬁ%n'?r&et @(%1{)3%?3\9&%%%5&6‘ rgclgrgllzi%o)ﬁug ]Z(Q%I'S nglésﬁ x%%?%rg ?fg@tor

(T(ﬁm)ﬁ‘r@wgplafb%i detivrad|growth fatitor (PDGEE (V] ﬂ%bhtt)grmthrfm for .

t
examp?p baster ol ﬁ%&%ﬁ%} RESHAnC i granylocyiemagtophpge golony
rﬂﬁ[@dlﬁ ffaét@ CMEIBB; (xOfiil) eREcRrAns @hﬂj t&i& gﬁm@f‘NK@hbl or NK.sub3.

The reaction m xture was under refl ux

recwttnhanaageelﬁwuga ay NKPreggc, %3%%&1&6@9%@ HHS: (xx) elastase
1nhv\‘1"cg{80k glg: C}%g U'TnTF Qe 08¢ Mﬂ a[HHLl %nv%ﬂ{ﬁ%\éﬁéﬁﬁg 1n91fbﬁorT(@ACE),

ed and the reactlon m xture was under
(xxiig fridusedoieic o igla syntiadse 6N Q) aitiibitpry (Bxidid orantcaHiyasiant raeaptor-

ho;%xpl‘ggﬁﬁ Cgrk(L')cna e[,%%(etséeﬁi%n\ﬁ%ﬁp% @Rg{[cﬂ}g?%@%@aﬁdg&%@&t@%ﬂ inhibitor

of B3 81 €&xx¥) 9Zengmb@dHngnthe ﬁimendsn df Eollcldmpeceptbrs LAY, (Xxvi) agent

N AR YRR TG R

traSRkiplidrORctef activation such as NFkB API, or STATS.
| - (2-chl orophenyl ) - 3- net hy plperldln

et r AIFPEPS crféheolpvemzncqr@;phﬁlmaﬁema@h@cma%e sagf thge@fecan also
be TRl cbrﬁbipﬁﬂ: on(with 4 oxi@s aRApestiNBSn((B: @l trea?cm%ﬂt JFeRickr, for

at 0 0C. The reaction n1xture was stirred at this
eXﬂmﬁpenabbmemﬂenmbﬂe hour and then water was added. The

@ g%l ﬁtIﬂ; f?@ %Sgatt{nv\g rpelfs h)( %3'3@%1?‘&? th?r-ggffe %%195@@ thﬁgdlcal

oncogye nichab enialkgblagng/@eﬁt (%t egarfié ¥gs- p}eitmi; babdarildting cyclophosphamide,

nitgq?gg ?nglgt% alfgrll ?%Poian%m %ﬁlgﬁ%g I?t% toﬁr{e}g)“ S&ymme%abohte

(fo Bemydlg aﬁaﬂ‘fﬁélhﬂsmﬁrd@laﬁmbt@lyﬂmhdlﬂd lilte, HflGorduracil or tegafur,
tetrahydro-pyrrol o[ 3, 2-c] pyri di ne-4-one

2-Brono-1-(2-chl orophenyl)-3-netliyl-5-piperidin-I-yl-
|,5, 6 J7-tetrahydro-pyrrol of 3, 2-
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c] pyridine-4-one (0.92 g, 2.25 mol),
4- hydr oxyr henyl boronic acid (0.35 g, 2.50 mmol) and
wo edo7aBi7a( t ri phenyl phosphi ne) pal | adi un(0) ( 350POTGBMGA03697

di ssolved in DVE (46 mM) and 1M Na2CGCs (12 m)). The
resulting solution was degassed and heated at 60 OC

under nitrogen overnight. Water and Et QAc were added

after cooling and the aqueaus phase extracted with

Et OAc (x3). The conbi ned oﬁganic extracts were dried
(NaZSO ), filtered and concentrated to give a crude

S TR T .
anﬁtgmsol_mf a:chdbﬁ)hc ébr a{aﬂ@le?ny&tﬁrwycw suéh asSideipm$cis, Beomycin,

rif| uoropr.opane
doxgrybiginy 4&11{1%11@%1? SPBERy Ay élcwewﬁymmm&éa@momycm or

mlﬂ’lke{h%fchrgl eﬁre{n‘cMhtof}c Bacfit (fod &Eﬁﬁﬁ)ﬁdﬁﬁb&'alk&lmd such as vincristine,
rro] o[ 3, 2- c] pyr.i di ne- 2- y(ﬂphenyl ester To a
Vl@@p%(ﬁq, Bﬁd@spne or vinorelbine, or a taxoid such as taxol or taxotere); or a topoisomerase

lnﬂlblg)g Ei%p éﬁfﬂ%ﬂg‘ﬁ{% ﬁodgpl{yﬁomgrsgély w&%lsﬂje %eﬂ]ﬁ(gsli%l alﬁsa@fﬂ?ee
Kmsﬁﬁmvmnemnmhymmopyrrol0[3 2-c] pyri di ne- 4- one (0.54 g,

(11)]H d%f'o& e %e%nhgs}fcg'mgﬂleg t m%ﬁ)g o %01(1‘%? mle) ta1in§3 1? en, orerngeng raloxifene,

dra3ox3feBe ot ibil byt pn 0mgersmbépmndow@hégmﬂatdf(fc(rzﬁﬁnpig fulvestrant),
ion .m Xtur

an g?t}aflprgge%&orr%p?p &%%L ﬁ{“{}? @wlﬁﬁmﬁ%ﬁgﬁﬁ? or ypro erg/ne acetate), a

LHRD @@ifonit bOUHRHAAgp5ti(fdr 6Rdrsl8 gbiérdlin al%{ﬂprﬁféhﬁ mamsxreﬁ@hy

(hept ane Et gradj ent) afforded 65 9% of th
Prqgﬁt%ﬂné ng“ %g%strechs#eés@ aEQRatese I % 035

angsuéZo'lg I%Zg%g}@(%le X ogrggsgagl%) c%%gér_x}g%%og%{ ?i%rg’dr%%ésézguﬁ as

ﬁn@@fbﬂ}des) 1.80-1.50 (6H, m, 1.40-1.20 (2H, m. Ms: 596
..( MHH) . LC. . 93% Ex le 2 . . e
(m% ?‘%;‘_fo‘tr?’F‘ng“&%bdﬁ rchbc%gge_ﬂﬁggaa}ap égﬂr gxegx&ﬁ)la a metalloproteinase inhibitor

. liké miatimb &atdordi ¢1hhlﬁt‘0@ bﬁﬁﬁkﬂlﬁse%idmﬁﬁdgbn Activd@r Feceptor function); .

20

25

30

ldln 7-tet ydr
OVEe*ﬁgphb&%? fw?r fineiionstoy P’jaﬁﬂ)gf‘n fieregh dyetagiagiibody (for example
thd anﬁ?eﬂgdztanﬁm)@f {RRASHMAR B ﬂl@)aﬂﬁ-@ﬂi%‘? aﬁﬁ‘&ﬂ cAuRinebYC29Y, a farnesyl
4-di chl oroanil'ine (20.2 g, , i odoacet ong
tra{l%fa@ ighibisors a Gyroriie) kizase 11]@611'@5 8l mmle@{%mmeémqai@m@bgtor an
I

1%%0% ogglgae Qxﬁxgl‘ Ero(xfdg r@acg% % (f&%%ﬁf}le\%g%?l? I@faIn'iIg gﬁggﬂé kinase
intalpitbr e am'l_\iefmléore%eﬂmomWWﬂ methdxgr6-(3x3) . The

o BN T gL AR AL o

b1s¢2}mﬂmk3my}ncﬁ:m‘qmt(ahﬁﬁi-faamlne (ExdlSDED, DB1-774)or-6-d30y lamidO)N-(3-chloro-

fforde he t|t| conpaun S a, brown
4- L&r?}ﬁxe qé—é-%%—rrro%z}%i %P agﬂgln PIng. (?r‘gg (ﬂ%}% mglb1tor of the
pld‘tﬁétl-déhﬂed goplvtt fatoBgarkeily S a@hﬂdﬁﬁb‘r@f EHeQePdtSoyée growth factor family;
yridi ne-4-one To a solutio

(V>['c1n qnﬂ]n}ﬁn?ﬂeﬁ’@raga}t gyqbas one whish enh(l@@c;h@@ffeczs o yaserigr yndophghsl
grﬁb‘tﬁ%ﬁ (Bor SkERp1é tHe nﬁl-"vX u Hﬁf&@neﬁg]ﬁ:e }ovﬂﬁ féfc%'?ihtl ody
nperature were a T di ch § ["ami no
bemcezpaﬁb,za m&vowmsqiqsedm M) HHE1 968 W&?”@%}@SJWWRS% or WO
The
o L R o TN Rl B s L TR
inmhmpofamﬂgmaumBﬁh&humnﬁmmﬂ@usﬂhhﬁcted in the trap. One

| ar |valent of p- TSA (250 ng) was added and. t he
(vi)  Xaserigh %W%&Itﬁ@%@%%ﬁ QEEPTERRE 4% FT fi%omRAung disclosed in WO

90066 WALLADS B WD BO/41 G6of, QAT /BIBRY Rty 0@/0443t19m RO Qb8 3;
m xture was evaporat ed and purified by f
chr omat ogr aphy (heptane : Et OAc gradlent) to gi ve 250
nmyg (25% of the title conpound as a brown solid. A
paral l el experiment with 1.51 ¢
| - (2, 4-di chl orophenyl am no) pr opan- 2-one afforded 0. 68
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g (269 of the product. Step 3
2-Brono-1-(2, 4-Di chl or ophenyl ) - 3- et hyl - 5- pi peri di n-1 -
W@ bkeo7/059761 7- t et r ahydr opyrrol o[ 3, 2-c] pyri di ne- BeDG82006/003697
as solution of
| - (2, 4-di chl orophenyl)-3-nethyl -5-piperidin-l-yl-1,5,6
, 7- tetrahydropyrrol o[ 3, 2-c] pyri di ne-4-one (0.93 g,
2.46 mol) in DMF (25 m) gﬁf added NBS (0.48, 2.71
mmol) at O C. The reaction“fi xture_was stirred at this
tenperature for - one hour and then water was added.

TR T BB B D ey e
ab@dBGuCIDACISTY 2 503eeh Adi-Gk Widtisthsdd g (40% of the title

npoun %{ter fl sh chr omat ogr a hy (heptane : E{CA
(V“E)ra&d‘lg‘érﬁt“fe 1gtaegﬁngr erapy approach, for exaniple approaches to replace aberrant

genks §h4s El)eﬁﬁhpﬁﬂ%%ﬁéﬂa)ﬂ ERCQ'I Ry BROWD B qgg’némPéabéh eBZyme

pi peridin- 1-yl 6, 7- tetrahydro yrro
propdsugtherapy) qp@rqqléhe@ sgqbeas those using cytosine deammase thymidine kinase or a

bac@erﬁ[ 191rt§13re|du((tgse%nB~ dArng Q{Hé% %) g rgfs% % e td%r '15(53l !:I{knlotherapy

, 5,6, 7-tetrahy ri dlne
Or@dﬁﬂwﬁgyS@igﬁnnﬁmﬁﬁgrﬂﬂhymcgmyphemmlboronlc aC|d (150

(ix By astps e d T o Aorherapcutic apnragch for exaenple pirio AR v

appivshed tu ébréase fﬂh’ﬁnﬁﬂﬂog@hﬂcﬁﬂ ofipatibhtNaRCiee(1§ stdh) gs trai{ffectlon with

resul ti.ng .sol.uti.o egassed and heated at 60
YRGS B B RUHN B he T Dt GAm b e eEP Mg eolqagianulating
factok ta@broaéel kd\@bcrsask T08l ARUSOMSH e %! FaA Gk Whrhihe cells such

Et OAc (x3 The conbi ned organi c extracts were dried

as Qukglscitanstepter dendstiic e, arreashes ingdytobingitiasacted wanour cell

hné%raﬁg Hﬁﬁroiéﬂ@st us %Sanﬁuiﬁfow ednb¥odidsash chr omat ogr aphy
(heptane : c gradi nt to afford 0.40 g (87% of

t he product as a pal e yel I ow solid.Step 5

S ST BLRRE MO Gy s compnnd

foruai (Deod adphazhaoghitich][§ aﬁ:pﬁ!tablelsatlad)’lwdtvmel thereof, as hereinbefore defined

in tE% %{rniqto ﬁu%f?bf 521 n%e]dpc)émen Ifn re thg trgat;lngnt 0|%¥1uma ggasérsooracondmons n

which(raqdﬁgadbﬁlbf@mebﬁeaﬂtc)razméylbys@k{e@i&mphenyI) 3- met hyl - 5-

i perjdin

E E he %{“F%ﬁ%‘nh%ﬂ??% pRepification s tsray Hesrapyo also frslules g,

"pr@p X8 R lesd tﬂex@'aféﬂp@&ﬁgﬁﬁhﬁﬁﬁls (¢ Qle%}ltr:ﬁ'? @h@l@nﬂ@@therapeutlc"

ed triethylamne (0.1

an "@r@eutwqﬂw slmubidrrecp@aﬁ@@d amr@wglm ori de (o 20 g, 1 02
et AoR SAE b B b S50 SHRBBRL BRI Bl LSy PoD2

ot Mttabdmswdmdm ttfelpastanoidrhmhtt@ gs mpégtor((bmatxathyeCRTEl)@é@ptor

G R T R N S —
of %rtﬁé&a'(l)&ﬁ a(phktmatPutically fccbthible M, sdvadosprédrug Sldreol)as

3. 40- 3. 09 éch broad s), 2.87-2.60 (5 H m, 2.41 (3H,
berginbefpregieineds o’ (64 m), 1.40-1.20 (2H, n). MS: 630

( Mo intitkion aR8 YedxRER h@th%d of treating an inflammatory disease, especially

3,3,3-Trifluoropropane-I-sulfonic acid

psoiapis, ip QPé‘FﬁﬂéﬁlkffGAmg 98 épﬂéﬁky pf, s@d diseapp) whicl gemigises
adtﬁinﬁ%?eﬁ*ing It fhe ﬁ))é nﬁ' a ﬁxe@ag%ut%%ﬁ% éikfé/cgi(’Q atabbiRE 5 0b:Bbotmd of fthlita (1),

or ﬂpl(azmwmﬂy 4w¢dptabb®ph engdl\aimmwmaé hegeinbefod'defieedahvdr
-2'"H-n.ribipyridinyl-2- one

[I ,1"]-Bipiperidinyl -2,4-di one (2.00 g, 10.19 mmol)
was di ssolved in toluene (8 n) and 2-
chl oro- 4-fl uorophenyl amne (1.78 g, 12.23 mol) was
added. More toluene (5 m) was added. The reaction
m xture was boiled under reflux at 110 C for 17 h then
allowed to
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cool . When the reaction m xture reached rt the product
precipitated and it was collected by filtration to
wQ c@7a3e4bei ge solid (1.80 g, 55% . 1H NVR (40BCMEB2006/003697
cDA3) d 7.41-7.32 (IH, m, 7.18-7.09 (IH m,
7.00-6.90 (IH, m, 5.51 (IH s), 5.11 (IH s), 3.54
(2H, t), 3.38-2.67 (4H, br), 2.57 (2H, t), 1.74-1.50
(4H, m, 1.43-1.30 (2H, m . Step 2 3-
{2-[4-(tert-Butyl di met hyl siftanyl oxy ')phenyl 1-|
-rrethyl 2- oxo ethyll -4-f2-chloro-

rophe am no\b, 6, 3.,4"' . 5\6 - hexahvdro-2' J'1
o1 o TOrE iR MR pcticsitae P domaBrAdmn el il bgpurse,
vary Kwﬂl thd @tﬁlkpouﬁ&i emploldd, agenvddnd adhvistridon, Sherehtidas desired and the
ﬁded Th‘i m xture was cooled to OC with an icebath
disoy, Eflﬂdlf‘ﬁe hl or o- 4- f | uor ophenyl ami no) -
S, 6Fo the‘hbo@e 1n@ntrdﬁ@d(ﬁi|3bégélﬁrc%séﬂ‘t[1é ddshpd Mmigﬂefh}%'vwﬂ &¥Burse, vary

gO70g, . zhésusenelndyTHF( ). Wa
wit @MWPBW@I@OY% imodp ofjgrlripistretiony @anemnmﬁﬁir@dﬂnd the

dlség‘agz'ﬂ&icétgd 085 g, 0.23 mmol) was added fol | onwed by
ropw se addition of

2- bFlerenipofudd ¢ftferntulp (), yiratirmgstang bearmasgutioaiy)qobeptapld saitomd

solflss 3R b B o SR U BP A B B Pl it o ot
phafimeceutdedt compositios in ehidhnbkefbratla (T) cf)mpoﬂh/s\ﬂn’ecﬂeﬁé (aenvd he

c i.on was. quenched. by addij buff
inghe S i AP RRIAES W RO R & O Rl Olpeyb carricr
Deﬁd’iﬂn‘%hﬁ tﬁé"@lﬁ&ﬁoﬁ&@ﬁﬁﬁlﬁ%@l@ﬂ tRCPA RSB P Q&ﬁﬁﬁﬂloﬁlrvﬂmpﬁdf&ably

drie anlc ayer to yield the crude product as
corg?rgﬁé‘]@ng Ps tp 5{9 wdaerrcentdy \@e)lght)gtngge preferably from 0.05 to 80 %w, still
mofs éréfeﬁégg;{) %%rggty 16lg W%Ja m AW YRRINP Yokt 0,16 B 50PLR! & active
mgsedmnp@ﬂupmcnnthgqs lby Iweﬁglﬁgem@ba:smh yuitadal ggmperitons, 2- clpyri d

'ghe[o}%gs(e%l% lpyenéla? so Prov cﬁs ghafrmac ut1ca1 corﬁtgomﬁujn ﬁomr‘?e'flﬁ§|a
comﬁ}mﬂ of &trimyla}(l)4el(a2phahhmutioﬁﬂy ﬁddﬂp(nbip lsﬁmyd satviateaherbofbasterein

betjgfe ﬁggfl ?Flmhgec)g dr'&%@}?ﬂ%%:b{l%bllgg{ggﬂ é&% gdjﬁyﬁonrt] S:H%t%nt]é? carrier.
t ol VeNErafmsdehfi@DEdsin@sitidng MafPBe adininBteddd 16p041)y (6@Sto the lung
dded The reaction m xtur s heated in _a m.crowave

and)opeiays i dke T Tthe o ONAglBPnS: SBPTiaNS HeBREUSIHERe

aerb%l&t zﬂﬁ drf E&If&é? %I{Hul‘attﬂéﬁﬁ oﬁE&@teﬁrﬁ@aﬂ? fbgr oral @aﬁlﬁﬁﬁﬁtloﬂ- Rehe form
organi ¢ phase was washeéd vith ried ),

of fabletse¢apeilem dyrons pOv ¢reer gr@u;qswrdmmaentem @émpnmu@n in the form

of %ﬁt&%&?su%%&nﬁ%f Sg[rvg Bgoététﬁneio% czrﬁmﬁtrgn%lxor_b rectal a\glmst]iaﬁon in
theyfbm® of¥uppositdiies-drisphddermally, Prefenblzhycrompoynd OJﬂ th@ Biveikion is

drgg’%sﬁerc% - -one
f Butyl di met hyl si | anyl oxy) phenyl ]
-1-1Re %hér@{oﬁ*wl‘lﬂ lhb\wbg dpRkesnyd b}ifq &g-fﬂl&ivhﬂé F(ﬁl[ lémgmg]examplgs in
peridin -1,5 -tetrahydropyrrol o c]pyridin
Wh?ck‘ B‘i‘}’éss(s@t@ﬁhe@‘”‘si 63 mmol) was suspended in THF (10

(i) Whdn ?ﬁgn TBARMVRI dital 19 qdda m%hcﬁfﬂmmof dé’l@&/aﬁfégﬁﬁl ma}_&%hagnostlc
reaction mxture was stirred at rt for I h whereaft
protoqs, gigenismerthae neillipsdprineglatinitodetapretiydslong @‘Msmta@rmternal
Swg&g@d The phases were separated and the organi ¢ phase
~dried and evaporated. The crude product was
(iDrress yprckh (MSg gehardiy atthions sbeshandicate the parentemass asgirepated, unless
th d as an orange solid (0.223 g, 23% over 3
°“§P§69?amégép 5 3,3,3-Trifluoropro rane- 1-sulfonic
(iiipthieditidchhpfirds b e exadarfltsod appdendy heredramet ydording to TUPAC rules
0x0-5-piperidin-l-yl-4,5,6,7-tetrahydro-|I H pyrrol o[ 3,2
-c] pyridin-2-yl 1phenyl ester
| - (2-Chl oro-4-fluorophenyl)-2-(4-hydroxyphenyl)-3-neth
yl -5-piperidin-l-yl-1,5,6,7-
t et rahydropyrrol o] 3, 2-c] pyri di n-4-one (0.223 g, 0.49
nol ) was co-concentrated with
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pyridine tw ce and put under nitrogen. Pyridine (2.5
m ) was added and the reaction m xture cooled to 0C
WOWRa/03974i ce- bat h fol | owed by addition of PCT/GB2006/003697
3,3,3-trifluoropropane-1- sul fonyl chloride (0.153 g,
0.78 mmol ). The reaction m xture was stirred at 00C
for 3h adding nore 3,3,3-trifluoropropane-|-sulfonyl
chloride (0.171 g, 0.87 Mo after Ih 10mn. The ice
bath was renoved and the r tion m xture evapor at ed.
The crude product was purified by hplc to yield the

e R R Py Sl o RE] o ANl Ggrea?

DeFelupiientGid Chﬁzﬂia 1H NI\/R (400 MHz, CD3OD) d 7.33-7.25
(lV%UIé%SS%?a%eﬁl o(t 178ﬁ,)1r(e)v seﬁl)qag) I%P,JZ(E g%_s Z:Prx;)d]ﬁc(@h ggmg) 8 iﬁym[n)e’try, NovaPak
orExZ%rrﬁafNersébhasé sBida dol@n{ 4H m, 1.49- 1.19 (2H ).

(V)Isog’ﬁnt@?ﬂeﬁr‘gtﬂqéﬁﬁhMggof@thﬁ%zﬁOB pi peridin-1-yl-2-[14-(4,4
(wfﬁletfama‘v&lygww&m%%@yd]-' 5,6,7- tetrahydropyrrol o
2-c] pyridi ne-4-one Potassium carbonate (0.19 g,
1 3Bt ) was addthglacgata sol ution of

(Zggehl or ophenyl )- 2-

4-§ygroxyphenyl)?gﬁﬂ%Fﬁgi-5-piperidin-l-yl-l,5,6,7-te
t r aMa30apyr r ol o[ 3 adhyclquy maghesamdsulfaree, from Ex. 1

Ste 0. 50 g, 1. 5 mol)..in (30 M) foll owed by
I-|§a (% 4,4- trif Sm%ﬁﬁ%ﬁﬂﬁsﬁggé ny, 1.38 mmol). The
reagdion n1xture m@&@ﬂﬁamﬁﬁxat 80C overnight. TLC

sho very little conversion to starting material;

656 (2 eqv.) I-Pg losoretheng . ¢ 1 1 uor obut ane and 380
g DRIsHIV. ) K2COB gykdipy1afibedeand heating continued for
one hour. After cooling to rt, water was added and the
pr oBuct extractedhwmth Et OAc (x3). The -conbi ned

or g4t xtracts ried
(Nag%%njg filtere and con? 1%@%?@3?Akﬁ%h@¥§9nmx
chrmmatography (heptdese : Et OAc gradient) afforded 250

of the tit ound ,as a col orl ess solid.
1H ﬁ%ﬁ@j 3) - A?‘H%Y‘%%Fnﬁ?ibon%teu 7.18 (2H, m,
7. 1TFX. 05 (3H, n);trlfﬁlo?&acalﬂﬁld 2H, m, 3.97 (2H, t),

3.73-3.70 (2H, br £),..3.4 4H, bro
.734@’%‘%31@% m | o, g )Cdg’%zlaylePhl%é)gﬁﬁr@C?Beld@lmpaélaé@m(ﬂ),

(20 ), 1691 6lokdk wihdichidkindind (2H M. M: 568

( MtNa HPLC. 97.5% The foll ow ng conpounds are

prepdfed in a S|ni¢%#W4ﬁﬁmﬁ@r to those described above:
Exa 5 : , 3= ropane-1 -sul fonic

a0|§§bﬁl-(2 chlorop en%#%%gﬁgz-hydroxycyclohexyl)-

3- nBi'hyl - 4- oxo0- 4, 5oy Emipetatahydr o- | H- pyrrol o[ 3, 2-c] pyr

i din-2-yl]phenyl ester Exanple 6 :

3,3,3-Trifluoropropane-|-sul fonic acid

4-[1-(2, 4-di chl or ophenyl ) -5-(2-

hydr oxycycl ohexyl ) - 3- net hyl - 4- oxo-4, 5, 6, 7-t et r ahydr o-
H pyrrol o] 3, 2-c] pyri di n-2- yl]phenyl ester Exanple 7 :

3,3,3-Trifluoropropane-|-sul fonic

aci d4-[I-(2-chl orophenyl)-5-(3-hydroxycycl ohexyl) -

3- et hyl - 4-oxo0-4, 5, 6, 7-tetrahydro-| H pyrrol of 3, 2- c] pyr

i di n-2-yl]phenyl esterExanple 8 :

3,3,3-Trifluoropropane-|-sul fonic acid4-[1-(2-chl oro-

rhenyl ) -5-cycl ohexyl -

3- et hyl - 4-oxo0-4,5, 6, 7-tetrahydro-| H pyrrol of 3, 2- c] pyr

i din-2-yl]phenyl ester Exanple 9 :

3,3,3-Trifluoropropane-|-sul fonic

acid4-[1-(2, 4-dichl orophenyl) - 3- net hyl -

0x0-5-pi peridin-I-yl-4,5-di hydro-1H pyrrol o[ 3, 2-c] pyri

di n-2-yl ] phenyl ester Exanple 10:

3,3,3-Trifluoropropane-|-sul fonic acid

4-[1-(2, 4-di chl or ophenyl ) -5-(2-

hydr oxycycl ohexyl ) - 3- net hyl - 4- oxo- 4, 5-di hydro-| H pyrro



10

15

20

25

ester Exanple 11: 3,3,3-Trifluoropropane-l -sulfonic
acid 4-[1-(2-chl orophenyl)-5-cycl ohexyl -

W@ sy net hyl - 4- oxo- 4, 5, 6, 7-t et r ahydr o- | H ppeT/GiB2§08/003697
2-c]pyridin-2-yl]rhenyl ester Exanple 12:
3,3,3-Trifluoropropane-|-sul fonic acid
4-[1-(2-chl orophenyl)-5-cycl ohexyl -

3- hydr oxynet hyl - 4- oxo- 4, 5-dj_hydro-1 H pyrrol o[ 3
, 2-c] pyridin-2-yl]phenyl ester Exanple 13:
3,3,3-Trifluoropropane-|-sul fonic acid

Exgi le{ 2- chl or ophenyl ) - 5- (2 hydr oxycycl ohexyl ) -

oxynet hyl - 4- oxo- 4, 5-di hydro-1 H pyrrol o] 3, 2-c] pyr

{15-Qhlor@24'y{phpivdnyfongBbiph el 2yl &y Iaetic acid
0. 3er3, 3- Tri fl uoropropane-1-sulfonic acid

§]g-(S-netchyI-4-oxo-5-piperidin-l-yll-

to <} , 7-tetrahydro-1 H pyrrol o] 3, 2-c] pyri di n- 2-
nyI ter Exanple 15 :
2,4-Dichloroplienyl)-3-nmetliyl-5-piperidin-|-yl-2-]
41 (4 4, 4-trifluoro- -
butoxy) phenyl]-1,5,6, 7-tetrahydropyrrol o] 3, 2-c] pyri di
)R- (‘Beﬁg@oxﬂ)-ﬁ' Mhld)ﬂobtb&erﬁg@@fv&l&@h@l&@ﬁlfbﬁ_t hose skilled in

-(ﬁlg(ﬂfg- —(Sgge ?mgthm@r)p n}/)ﬁ %or%%lc%fczldt(gr%pgrgc\il %{/] Ethiec1)1£]etlg)a ofbe
wdzaoaomlmtpggl |5eh) BYi6:@nPDEnIT wal BYd I8 S-b¥mdBY be
@h?nffletlfoaﬁ&)wene@é%)rmmrezl by thq wyihpdinsedsn BbEB(HS2), 74, 394-7.

i N o R Ry L LR SN G

wer) @Eﬁmdrthemmte@énmd EOAE Kfaorl 6helrat &e mixtene tvsis idﬂwtté drith water,
exth&%Q%th (tl%;l agetgtg ! cﬁited %\?agjgrgt (?fi &8$e§ rezﬁxﬁ%ct #F%%a’slg{?ftg an osl The

trea I"ng respl ra
oil sopposiidd byrﬂxmmaw gaphyrtg silherlutiap dithiobessedictgletidgilrto give

) r ration. 884 d W02004089885 di scl ose a
theb g A Phieeq

§°ﬂ@pﬂﬂ@ 6 %eldd% hat are active at the
' SRERTBESEPS 00~ n - 6.95.(
corrpoun%l‘s; W t©0|7n¢2t$1e g)em‘g@sagc%g@ 2f3bvh@t290 408 82%2 6:95-(1H,
d), 4§ 004089885, but not specifical |y disclosed
therein, exhibit surprisingly high potency at the
CRTh2 receptor together Wi th excellent o
1) 3 I 1Tyd) iyed-dln ani mal species, and as a

T EARSSERT Sty PO L0 BeDRe B ARl
(3-10ml) ixdirp CM(DOTAL) andstickel X robfh tamfaérﬁt%fe t@ﬁ Dﬁ@\lr trhe mtxture was
|n%§pt|on thergfore provi des a .conpou of formula. (1)

quegiehed 1gice waterand iextagsd vt oM, dried @é&ﬁ% At easeentiafer under
red\itédcﬂiessﬁ’rea@gwg)t&rsﬁbklﬂg %&ﬁﬁ@ﬁﬁt}llé/ld%@geﬁ ed from
ogen, hal ogen, nitril C - 0 al koxy
Ms(éﬁé( -Y863M-2) gr oups can be opt i onal I y substituted by
one or nore halogen atons); X is halogen, or G-3
.‘alkyl mhlch S optlonally substltuted by one or nore
% Hy 5 Alshidonyi)b ox@Yackieteer oar yl

AR B 0SB L 00, B e

carhetags (®a3r6)z) andttheproaiidt Efond éxepBrOsS(iNENO L an@th@ﬂ t;ﬂn@éaadt kdbm
substi t ut ed hal.ogen atons, nitrile or

b
tempsraiure ﬂtﬂf‘éﬂ‘tgtlb y'l;bg Ohi WanlLﬁwg Jepatst %exgectgl ‘@th diethylether,

driéd BHES @) astPioREerithicd il ddrZedueBehBRNred8 Bivie@h M1 T8s 8il was purified
menbered ring optionally containing one or nore
by chromatography ofi silica eluting with isohexane/diethylether 2:1 to give the sub-title

compound as a colourless oil, yield 0.6g.
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atons selected fromQO, S, NR3 and itself optionally
substituted by one or nore Cl-C3 alkyl; and R3 is
whyarosem or Cl-C6 al kyl. In the context of theCpGB@GIN03697
specification, unless otherw se indicated, an al kyl
group or an alkyl noiety in a substituent group may be
i near or branched. Aryl is defined as phenyl, napthyl
or bi phenyl; Heteroaryl is Qefined as a 5-7 nenber
aromatic ring or can be 6,% or 6,5-fused bicyclic
ring optionally containing one or nore heteroatons
selected fromN, S, O The bicyclic ring nmay be |inked
t hrough carbon or nitrogen and may be attached through
MSt B§I Gvey476(veNHgy ed ring and can be fully or partially
saturated. Exanples include pyridine, pyrimdine,
t hi azol e, oxazol e, pyrazole, imdazole, furan,

(i)l {$SCRER-8'-(pBMTy I Byl bSeRy1 a7 o Sy Raredti@ddid ene, nap ht hyl
I ndene, qui nol'i ne, |squ|noI|n I ndol e, indali

ThayéleR9PIBP s %S, PrerareF T theinspsienes, siopiid) (Y68l gyhich was strred in
TFM@M 1.9 azRliPoverBPRL IT'h@ﬁﬁJ{tﬁre \%Q%@é&ﬁﬁ‘&b@un&f‘fe’dﬂ@ed pressure to

4H-qui'nol i zi he, C|nno I ne, al azi ne, qui nazol i ne,
giveen eibxEhe rn@duelW®punléip¢h bn Wﬁl@fb plase PiPEL wiele).3 lgui nol one

1 far
RS PRl s TR Rty 1 e ay CiF g5t A B piappt s 98 9,
MSt BSh¢vd)ae1 ¢M-posi tion of the phenyl ring:- Mre
preferably the group SQ2-Y-Z is at the 4- position of
the phenyl ring, ortho to both group A and group
Exdopist preferably the group SO -Y-Z is at the 4-
__pﬁgffion of the phenXI_rlng, ortho to the group A and
3%eDi dhhenylsnlion 11251, i1l 92 Ar.:!'fl"s' A and D
.. are inde dently hydrogen, hal ogen or C - alkyl (the
reb g optionally substituted by hal ogen atons);
%eferably A is hydrogen, halogen o or CF3; Dis
en, hal ogen or nethyl; nost preferably A and D
i ndependently sel ected from hydrogen and hal ogen.
referably RL and R2 are independently hydrogen or
) O -3 alk I, mor e preferably hydrogen or nethyl.
PBseme-31] 1i(gheayisylfonyleenzenst er ably Z is phenyl
4 ES%? o'ny b%ii?xzésmg&%ﬁ&ﬂg%ﬁ‘(g%)oséﬁeﬁ S@tml‘l% %{dleﬁﬁ?ﬁ)ﬁﬂm{cﬁlde
(35 (wg@rheawﬁgt a gRakeflgnbehising 2 misrophaeaigt 208 Y attsried 15yseconds After

coo‘chlﬂg i)ﬁ){nticathg? b}? ?‘la%y c%ﬂfn?ﬂ ch?grﬁgtgér%&gf @Rx@ﬁ%%ﬁt@{c/ﬁg&m) gave the
subfiflb c&hpamd-ad i s¢lpheieid 584.f onyl ) bi phenyl - 2-yl ] oxy}

'm R AR5 1061 2.8.93 27954 R B TR G ST B S BE oxy
acetlc acid; (29)-2- {[3

5-Di fl uoro-4 henyl sul f onyl henyl - 2-yl ] ox
(ul& m&mrﬁ-lemethoxv(-f (phe%vlsulfonvl%ip enyliJ 4 ytToxy}

To (a{séll' 9@&/&{ ?en%l foe fadhct %&% Phit U TR L RAKLLR! P

acetic aci

phe{rm;or@mcﬁq (lél)(ﬁg@iﬂfoh(epdﬂ@ﬁﬁ;l}, sthific (4th) bhdPeryd,C2s {Arplpwys added
t to, . . o
RS Ggtfonf Gh Sbbippinaiagium (4070 o8 BaFENP EssHRATIC 51 b

coﬂc@%t)(e}taif’ilﬁid'bﬁrea@deﬁ ,plre){s%ﬁc E]d Jie\os chZrﬁde 1]6191161&51}/ The kdstaay lw)as aaspended in
-(triflyuoronet i phen xy. Yacetic acid
wa{%@ft@c‘fﬁ@ﬂ%ﬁ vagede, VF?@Q@C?W{%P%& gmyﬂ( Qub7RA BFFTateY under

reducedt prbsk@%Y )eﬁﬁﬁ&ﬁeﬂ LSin@8hdh co(u{nﬁl &Nrﬁ’z{t@%r hy (eluent 10% dlethylether/
<-fluoro-4'-[(4-fluorop he sulfony blpheny -2-yl } ox

he)gﬂpa)o@yp thegubigle compound yleld
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(2S)-2-({5-chloro-2"-fluoro-4'-[(4-fluorophenyl)sulfon
yl ] bi phenyl - 2-yl } oxy) pro ranoi ¢ aci d;

WO 28y/0297¢4{ 3' , 5-di fl uoro-4'-[(2-fl uorophexi yl ) seCT/aBRd0f003697
i phenyl - 2-yl } oxy) propanoi ¢ aci d;
(25)-2-({3",5-difluoro-4'-[(4-nmethoxy
rhenyl ) sul f onyl ] bi phenyl - 2-yl } oxy) propanoi ¢ aci d;
(27)-2-({3",5-difluoro-4"-[{3-fl uorophenyl)sul fonyl] bi
phenyl - 2-yl } oxy) pr opanoi c id;
({5-chloro-4"-[(4-fluorophenyl)sulfonyl]-2'-nethyl bi

-2 ti i : - 2.
RN B BM TR ) R Bl 7 S o oA PHam 17 (L,
m)OXYy} @pppnoi c acid; ({3'-fluoro-4'-[(4-fluoro
rhenyl ) sul f onyl ] - 5- n6t hyl bi phenyl - 2-yl } oxy) aceti c
aci d;
(iii{ §'5-DHeF0e %he[t&r@utr@tﬂr@jbmh@ydl)sul fonyl ] bi phenyl - 2-yl

xy)acetic acid

Th% pupdugt (f@ﬂbﬁ%r)dﬁ I‘tée)ﬂr 3ssitpated it L.OM boragi tfibiooridsin BHEYI3 7ml) in

(}119 1% t h.
. zg - 23(% 3"-c o(?o@- uo'l}hg nﬂxt"f phe enChF? g,nnlﬁ yvgtleﬁaqdeeﬁctracted
wi |EtQA91 qrw(l}(ms@@)eﬁmdicon@oﬁdﬁd in vacuo to give the sub-title compound, yield

gg [ (3-chl orophenyl ) sul fonyl]-2",5-diil uorobi phenyl -
yI}oxy)acetlc acid; ({2'-fluoro- 4 -[(4 fl

le@mmmsdh%sabf%myH] s)P8.0MeltE ), biop emyd); 280 - 7o bBCRY,i 725 (1H,
m){T 139(1#1 Gr 925y | - 4' - (phenyl sul fonyl ) bi pl i enyl - 2-yl

] oxy}acetic acid, {[5 chl or o- 3'
. J5 dlfluoro.4 (phenylsulfonyl)blphenyl 2-yl ] oxy}acet
i d-dfverad ' yla] ahdetate her eof .
UL SBONRES S 6T B 1S e i
ﬁpﬁhﬂtﬁhhe i nventi on enconpasses aII geonetric and

' Rk RS ORREE 830 UGl dknar des b A B, 725 am
ngnywtg&pg»tbe{gg{ ehsp(ﬁgr ~an aspect of the present

i nvention. The commpound of formula (1) above may be
converted to a pharmaceutically acceptable salt or

()03 ¥ ad @ubiaes. %engl&%lﬁinﬁf@@téﬁ&? 23@%] k%} 224 a‘ctgf n salt such
as sodium p i thium
Thertigeeepoupd wiam prepired batheivmehodadflerarogle d s&p i) ukiwihie penduct from
p]?g hanol am ne, et hanol am ne, ethyl di am ne,
‘rrybutyl am ne, meglum ne, tronetham ne or

H pOMBADMISO-46: Sa18. @&(m aylcH.08 oM, SR IStoosEED dRST.80 — 7.66 (SH, m), 7.33
I?%ghOChlorH%] robrom de, phosphate, acetate,

( V&t 6lH zé@érﬂt%&ﬁréﬂeﬁ Qitrate, oxalate

MSTRIHaRRSIgh ate oi ptol uenesul phonate. It wll be
appreci ated by those skilled in the art that in the
processes of the present invention certain functiona

Ekg&ﬂHP§ in the starting reagents or internediate
2.

nd may need to be protected by protectlng
e Is b

0+20{1B'sS ; p1-2-hidoxydpippainslc aéid
o fgrnula may |nvolve at an approprlate stage, the
:¥;npvab one or nore protecting groups. The
kon and deprotection of functional groups is

described in 'Protective Goups in Organic
mstry', edited by JJ. W F. McQmie, Plenum Press

(1973), and 'Protective Goups in Organic Synthesis',
) 3rd ed|t|on T. VV_CIeene & P. (ahA VWts VVIey-

prepared by hydronS|s of a conpound of fornula (II)
(Ir) (1) inwiich X, A D Y, Z, RlL and R2 are as
defined in fornula (1) or are protected derivati ves.
R4 is -C 10 al kyl group. Suitable groups R4 include
nmet hyl, ethyl or tert-butyl. Hydrolysis of the ester
group R4 can be carried out using routine procedures,
for exanple treatnent of nethyl and ethyI esters mnth

o o g o N a
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esters with acids such as trifluoroacetic acid.

Conpounds of fornula (Il1) can be prepared by reaction
w@booa/osorpound of formula (111) with a conpouneCDGB2006/003697

formula (I1V):(in) (IV) (H inwhich X A D Y, Z Ri,

R2 are as defined in fornula (1) or are protected

derivatives. L is a suitable |eaving group such as

hal o or an activated alcohgl in particular chlorine,

brom ne or tosylate. The r Sction can be carried out

in a suitable solvent such as acetonitrile or DW

D BB TP AT R ORI Y bl b e
parb@iiy(es Cﬁrﬁg)ﬂﬁﬁ‘-b’ﬂt}_ﬂ fGR);@l’()}Jﬂiﬂa[id(l(étll mg) at&il t_ﬂghe‘ngxrphespamal(ﬁsmng) in

ri phenyl phaosphi,ne I et hyl I car boxyl at e. :
tetr%ﬁg%ﬂﬁﬁép%?ﬁ g‘r& ﬁu ?(? mutes thedo atg Bas ¥ (iﬁnd the reaction
stirfed Gk FdoR@mpBafute @Jerﬁlgms Thaye%ﬁdnqalxn@wapma 8dsefbed onto silica
formula ( F can be prepared by deprotection of

andeysied) ﬁanbﬂawmh(watomhw(? pent 19% %hweeaﬁp/b@m%‘) tqgive the
subYtlQ@ %}ugaggal‘?g‘d?%fd PRy N fornula (1) or are
protec erivatives. is a suitable protecting

"H MR PM I @6 8X 80D (1, i BHPI (218 m)0i7-81al k6l (SHsmg 1. Hs(1H, m), 7.24

ey e e it L B A s, e sui table
sol vent such as DCMor the like. IfR 5 is benzyl, then
,,lt‘cah_als%ﬂb? renove{ %ﬁ'ﬂ'-f,?tand r?_hydrogen%flon

Th@ Hhd @Ctﬁlllﬁ)uﬁ& %@bl‘éﬁ”%d’ ﬁsmhe lﬁ{b@ﬁ;d oA BxAIIO$ 91!3? (i9) &fin the roduct from

hydrogen in a sea vessel . Conpounds of fornu
stepikip novel and forn1an addi t i onal part of this

IHWﬁ'ﬁfMQ(?\%GC?gﬁg ﬁﬂﬁ %f @g“g}y%‘sb' l7'6)7 g?ii%%‘%j‘ﬂﬁg&m‘.23 (1H,

reactl a conpbu
m)pTOZClHIui)ﬁH 95/(1){-1 ap, 1a12qeﬁpdy)und of for rrul a (VlIl) with a
und rmula (VII1) via a Suzuki coupling
bdiéggﬁ“@ﬁl? ﬁmed by deprotection of R5: (M) (M)
(M) in which X, A D Y and Z, are as defined in
formula (1) or are protected derivatives thereof, R5

Examplet i ned for conpounds of formula (V). L1is a

gssem*og%heﬂ&mvm BB R Suihyl] Bt el dc¥ad 86d
odo or at e. mpounas

006 fopmul ) are conner0|ally avallable or can be

outlined previously in W>2004089884 and
9885. The above steps can al so be reversed.
anpl e, conpounds of fornmula (V) can be prepared
hy~r eact i ng conpounds of forrmula (Via) with a conmpound
of, formula (Villa) using a suzuki coupling reaction

follomed by renoval of the protectlng group as
i dredlugisolH4-flugrophenyisulfenyllbgpzensy which X, A, D, Y
f [ fgect ed

iR06hT0 AR CELALRA D I ol 26 B1RkEC
4-taboo-E- ﬂlf.bmcnhmmdsﬂf@hylfthmﬂb and fldrobengens. be prepar ed by

oGSOSR R st iR ] ot 30 7B TR e

are as defined in fornula (1) or are protected

derivatives thereof, L1, is as_outlined above.
i1) 5-Chloro-3'-fluoro-4'-[(4- ﬂuorophenvl)sulfonvl] 2-methoxybiphenyl

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).
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The reaction can be carried out in a mcrowave at
el evated tenperatures or can be perforned thermally by
wheaviosgg4n conpound of fornmula (1 X) with a conpomGs2@i/003697
formula (X) at el evated tenperatures such as refl uxing
conditions. The reactions are carried out using a
Lewi s acid catal yst, such as iron (II11) chloride.
Compounds of formula (M 11)_ _can also be forned as
outlined bel ow. dimerisati o ¢ z-SH z-S (MIT) in
which A, D and Z, are as defined in fornula (1) or are
pr ot ect ed derivatives thereof, L1, is a suitable
| eavi ng group as outlined above. The thiol is

iii)dHi-@Rlot s & dludyo- 4’6’&9ﬂhd}gphunylﬁuﬁuh}f1}mpﬂenﬂm ride in a

nt such, as dlchloronethane

sui .t abl e o nic solv
The st i%s YES PIE‘QF‘@E &y 85 yethgreof eAF"PE]rer?ait‘?P\)(e})WSWE éhe product
of kthp @l). 1 s dlnerlsed by reacting with

hexanet hyl di si |l azane and DMSO i n a suitabl e organic
'HOBYBENYSOuiohd 4822 CT.oni% 09384 (SFhen)d.2 (1H.idda 7|cﬁ3ddiHcdd), 7.52

o S AL Bt gl 0oy L1 B e

usi ng standard
Gignard coupling conditions. The resulting sulfide
h

Thé &&ﬁiﬂb l@@mpbdnh W@B&ﬁaﬂeﬂ bSi |tm&héﬁr@ﬁdi§1ﬁﬁleqrstdpr[ﬁl) usmg the product
|Ik§ Al ternatively, conpounds of fornula (

of $fRGlbe fornmed fromthe disul fide by reactlon mnth an
AR INsOfadt §%! |8305((¥ Uﬁw%é’g Bl £351798 (411, m), 7.09 (11,
conditions, preferab |ng I'So téeina
nﬂs%?%éﬁie)édB%@Ht@such as acetonitrlle or the like at
el evated tenperatures. The resulting sulfide was
oxi di sed as outlined above. in which A, D and Z, are

V) ﬂs-(de&iorae{mubm_-@4D(r4rﬂuoaotﬂl_6;|mm|tﬂfa@bmheﬁﬁatﬁ%chtrcaéc'ﬁdées
t reo IS a e leavling dgrou s outline
i B St iah P b e D 5 e | SmS) e 15 product of

. stepG®).Labl e or can be readily prepared using literature

20

25

..procedures by those skilled in the art. In a further
H QMS@fdé rléééﬁltH ishWelft§.@n(3pk 8vi Bés(Ithe). 5181 dd, 7.53 (2H,
f r pharnaceutlcally

dt)gf:)g@eg ab Z/f4s4 iva% %)QL@?Q use in therapy.

hﬂ?ﬁéﬁﬁénﬁbﬁﬁdélof fornula (1) or pharnaceutically
acceptabl e slats thereot have activity as
pharmaceuticals, in particular as nodul ators of CRTh2
Exn@mplyB or activity, and may be used in the treatnent

p oph Iactlc of condltlpns/dlseases

Ae Y ylepytagetivagidy acer bat ed

o. 0k caused exceSS|ve or unregulated production O PGD

and itsQ olites. A conpound of the invention, or a
bar ﬁgically acceptabl e salt thereof, can be used

j treatnment of: 1. respiratory tract: obstructive

eages of the airways including: asthma, including

bfonchial, allergic, intrinsic, extrinsic,

ekerci se- |nduced drug-i nduced (including aspirin and

1) INSAEd- mdu@emphamsm sehlcRgiged asthma, both
intermttent and persistent and of all severities, and

The tyhbitle cempeyad gves arepas brifisencthedyionamnpleResty, () oning Atromo-3-
ﬂu&l%&ﬂzu@éshmypuhmub gase (COPD); bronchitis,

i ncludi ng i nfectious and eosi nophilic bronchitis;
HMRPMS@ =d6bd 80417 Yt HsIng,; 7. B@H] m),f 7.4 @8, 81).
sarcoi dosis; farnmer's lung and rel ated di seases;
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hypersensitivity pneunonitis; lung fibrosis, including
cryptogenic fibrosing alveolitis, idiopathic
WO naog3474t i al pneunoni as, fibrosis conplicati nBCT/GB2006/003697
anti - neopl astic therapy and chronic infection,
i ncl udi ng tubercul osis and aspergillosis and ot her
fungal infections; conplicationsof |ung
transpl antati on; vasculltl é@nd t hronboti c disorders
of the lung vascul ature, pul monary hypertensi on;
antitussive activity includlng treatnment of chronic
i)eau Cl | Iyr and secretory
c%ngghﬁgﬁgqg b el Egég&g%%rogenlc cough; acute
Thg mebtith comp @mdtwas iptapared vy Itlminetgoct off axibinple 2neebi (GiRagg @S product

QIR QF renni al and seasona
Ofgtplgggl c rﬁorﬂlztm tﬂ?’%ﬁmﬁ%’&)%t% ‘tis nervosa (hay
leNMRromsoaﬁats 8ol(YROS8), 9, 91qmqt&1)w sah1H, Bheols QIH m), 7.7-7.61

nclg the c n i nfection due
(31':{ 93&8@%&?@&&&1@@),& ]ri@H ﬂ@ﬁ a2 A s)-cor onaV| rus
(|ncIud|ng SARS) and adenovirus; 2. bone and joints:

”,arthrltldes aSSOC|ated MAth or |ncIud|ng
Ul)gs parpdi-(ihendsl fongliphrenwli- 20l bot h primary and

YT T R T —

of gepp (3t). r heumat oid arthritis and Still's di sease;

RGBS soht T A S BB ey v iy Vi e & ont

m)aT AD(H, in9, &0%(ungh)f f erenti at ed spondart hropat hy;
septic arthritis and ot her infection-rel ated

ar t hopat hi es and bone di sorders such as tubercul osi s,
dqrone; acute
udi ng urate
Thg t;tl@ corgpdunid (yas mywp@mddrszphamthoémcmmte ditse tisipandaexdmple 1 step
l\at ed tendon, bursal and synovia
nd%@k%h#ﬂ%? Oﬂﬁ%ﬂggt s di sease; primary and secondary
'H SjMBIEVSO- cssyradrmve(msx)stxm (CHS &), 97 OB (gL, aRg 7. 851”(1tH3Qld) 7.77-7.64-
cle gerna systeni c Iégus eé%i emat osus,
(4@ gg ThAd @Hs@)hd i $Badd, 4 8RTHIRY f f erent i at ed
hmygnmgctQWQ3@Mq§ue di sease; inflammatory nyopat hi es
i ncl udi ng dermat onyositits and pol ynyositis;
pol ymal gi a rheumatica; juvenile arthritis including
Eﬂﬂmb athic inflammatory arthritides of whatever joint
T butlon and aSSOCIated syndrones, and rheunatic
: ; syisng Jid 3 Xyl¥@sictidt | des
Lant ceII arteritis, Takayasu s arteritis,
s syndrone, polyarterltls nodosa,
pol yarteritis, and vasculitides associ ated
i nfection, hypersensitivity reactions,
ogl obul i ns, and paraproteins; |ow back pain;
< Nbdlterranean fever, Mickl e-Wlls syndrone,
a#d Fantllal Hi ber ni an Fever, Kikuchi disease;
[ |5'des and
' ' sue renodel |ing
Th@ﬁulml;ls cwhlp&krdl xeetsqirepikesldj}dmé snethiod df@xarfipleYsidyf @ using the product

rt sease, arthitides (for
of e %??%I X t‘?‘ﬁ@tﬁ@tgo‘f &]frﬁ?t[l?’?y enz5ag RRIERIe Hﬁl’ltiflt i s, g(gout or
'H NMﬁthS@tddl 5OPEE-B Y} (21 g7 9101 qd, Sﬁsﬂtsgﬂ( ML E{ 7%3 1, m), 7.7-

intervertebral disc degenération or tenporona

7.62 g3thtmy 4 F8 A dd), 6hy7 (1Bede 72 ftdel) 3. /y(3H, spase (such as
ost eoporosi s, Paget's disease or osteonecrosis),
pol ychondritits, scleroderma, m xed connective tissue
di sorder, spondyl oarthropathies or periodontal disease
(such as periodontitis);4. skin: psoriasis, atopic
dermatitis, contact dermatitis or other eczematous
der mat oses, and del ayed-type hypersensitivity
reacti ons; phyto- and photodermatitis; seborrhoeic
dernatitis dernatltls herpetlfornts Iichen pl anus,

o s o,

)
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syndrone, erythema nmultifornme; cellulitis, both

i nfective and non-infective; panniculitisjcutaneous
wo gowlosaras, non- mel anoma skin cancer and ot her PCT/GB2006/003697

dyspl astic | esions; drug-induced di sorders including

fixed drug eruptions; 5. eyes: blepharitis;

conjunctivitis, including perennial and verna

allergic conjunctivitis; &|s anterior and

posterior uveitis; chor0|d| aut oi nmrune;

degeneratlve or |nflannatory dlsorders affecting the
. %fw 1.5Y, athetic

P ' ons including vira
The Sﬁbzmlgaiompaumﬂ Wacpreparal by fic ngaisddraFieRéBsle 2nddp (@if)asing the product
of& letls gingivitis, periodontitis; oesophagitis,

ding reflux; eosinophilic gastro-enteritis,
qumomtsoﬁdi@ 8 Q@mhs slisRases (2E0hbt 780 (NG 44 7193 (11, dd), 7.77-
| cerative colitis, proctitis, orufitis ani: coel

7, 7&| (Hamd 765164 651, @)b‘g%ﬁ 23 (o6 96 4Hd, ddod- r el at ed

al ' ergi es which may have effects rempte fromthe gut
_(for exa Ie n1gra|ne rh|n|t|s or eczem); 7.

S8 at{or; aynaretic agdl cohol i ¢

<L g f 2 A h
B3 B e P S P LB G s B
(wsumggm@puwmmnﬂsmpQﬁephr|t|s i ncl udi ng |nterst|t|al and

S T B L s o hoBes. 06 GommeT B2 1, eyt £ (8L, ), 777

& u gusethritis,
7ﬁ£?§§ﬁ§???ﬁé§H %f¢@9§%?3657@§g5§21??“9 %d salpingitis;
Pe

BRIy 18I M- yroni e's disease; erectile
dysfunction (both male and female); 9. allograft
rejection: acute and chronic foll ow ng, for exanple,

Expmplesh| ant ati on of ki dney, heart, liver, lung, bone

{[snﬁumﬁvx @kl n; O¥§ ﬁ:&g &e@ AL f ol lloﬁé ﬁi bl ogd tr;ncse];jl(:lsélcl n;
oAbz hef rer ' g~di sease and ot her denentlng di sorders
Qﬁﬁ i D and nvCID; anyloidosis; nultiple

s and ot her denyelinating syndrones; cerebra
scl erosis and vasculitis; tenporal arteritis;
stheni a gravis; acute and chronic pain (acute,
termttent or persistent, whether of central or
peri pheral origin) including visceral pain, headache,

1) Hbgret héphehyldfonyinal(trifhisrabdid)beatey@i cal facial pain,
Th%ohg 1and bon ain %n arISLW9 from cancer and
ARSHe KRS LW %%fﬁ?aégfg hite Befhof ol Farpifes siep &) ying ¢-bromo-2-
(trlﬂh&bﬁietlﬁl)bméﬁéﬁﬁﬂfcﬂ@l tiflori@d Bk Veas sOCi at ed
neur opat hi es; neur osarcoi dosi s; central and periphera

"HANB LM SOyt 8% 35dmHl e 825 ¢H. dsb, §R (1ghait7.88 @Hed}, 7065772 (1H,
[ processes; 11. other auto-immune and
“”97?§?§?é sgrders i ncludi ng Hashinoto's thyroiditis,
G aves' dlsease Addi son’ s dlsease di abetes nellitus,
C gu 5 e |noph|I|c
id

The yuiditie nSBmpf}zﬁ&lxd Wﬁd}ﬁép@d:dsw the rrliiethéh}d &F e&Bmp]%fﬂ sgé}mii) QMg @he product
ca i ncl udi ng acqui red i mrune

of ﬁgﬁ?"?g‘?r@ﬁg@u%r? @o‘Pgﬁ@‘YgﬁHZ@S‘i borppig P‘E}g y Se zary syndrone,

! i Grsyner

HWRFI&MBO%DB%% (o X)né 19399‘ LA 3306 9"739:9{%‘%&3?&% 777,64 GH,

at her oscl erosi s, ectin he”cor
HDd?ﬁbﬂﬁbﬁdbﬁ31K6Hpéhﬂéﬁﬁﬁﬂimﬁh3ﬁ@@éﬁshlt|s ,

i nfl ammat ory and aut o-i mmune car di onyopat hi es

i ncl udi ng nmyocardi al sarcoid; ischaem c reperfusion

injuries; endocarditis, valvulitis, and aortitis

including infective (for exanple syphilitic);

vasculitides; disorders of the proximl and periphera

veins including phlebitis and thronbosis, including

deep vein thronbosis and conplications of varicose

vei ns;
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15 14. oncol ogy: treatnent of comon cancers incl uding
prostate, breast, |lung, ovarian, pancreatic, bowel and
W@ 006103978t onach, skin and brain tunors and nal PQIE&BeI06H03697
affecting the bone marrow (including the | eukaeni as)
and | ynphoproliferative systens, such as Hodgkin's and
non- Hodgki n"' s | ynphoma; i ncluding the prevention and
treatnment of netastatic di§§ase and tunour
recurrences, and paraneopl astic syndrones; and, 20 15.
gastrointestinal tract: Coeliac disease, proctitis,
inOEI|hC gaﬁtr il {?{I [ 50§|s ICrohn S
colitis
Thd mﬂatlecmptamti wa Iptdphied biyrihid iedhbe obexaaipled? step (ié) nsing the product
f|rrt5able bowel syndronme, non-inflammatory diarrhea,
$BdHlr el at ed al l ergi es which have effects renmpte from

'H NVR 99SO-8695 10.08 grl}ﬁlsp%mr(mna)t 8. §1@n@ (SRZRNE.9116H, d) 7.77-7.62
D seases associ at rai sed | evels O PGD2 or

theﬂdbbiﬂﬁbﬁd)254Thﬁsm)ﬁﬁ@(bﬂekant i nvention provrdes a
conpound of formula (1), or a
pharnaceutlcally acceptable salt or solvate thereof
o flad ehi .

1V) 85
d f th
The r@gﬁg ‘E@ﬂr’%@m"a& RECRR rfﬁgé‘ pEwtagils 1 b élrrgg%the product
of stdpe(iiJRTh2 r ecept or subfantly Partrcular condrtrons
which can be treated with t ggounds

H NMR MMISR-dgr 8 83 @Elt P 25r(th‘i1)t pd74Hd: w1, %&2 @Hsébﬁe@ (1H, m),
|
T 66@2 pr ef Zﬁ?gﬁ’?@éygﬁe ’crg 9'0@% o*h?ﬁgy%lﬁs\?glnﬁ @2{’ aF e

used to treat asthma.In a further aspect, the present

o} LA l‘fic?hlq1 tri Sgror%ethl PR I% getpuac

The tise enfipouad whe pedpated fogrtke tethbd eflexampihe step rriivf) asihgtie pjﬁduct of

) di canent for use in therapy. In a further aspect,

SeEﬂ ‘present invention provides the use of a conpound

'H sVt ovIsb.a6( 6 13,1001 8, Hhourace lél‘) |83‘ﬁ| dm ap %errst @tarl ad)s alob-(2H; d);-
or solvate thereof, as herei nbefore fined

7.7k ek 7 66 £211), 4 Hcddrehes fléir td)sew HH ek éﬂ§ (?-Irl S)
fyjh drugs used to treat asthma and
Lﬁf%ﬁni?ﬁ% ?28%%)as |n%aled and oral steroids, inhaled
b2-receptor agonists and oral |eukotriene receptor

Ex antgqpnrsts) The invention further relates to

ation therapi es wherein a conpound of the
2 vESchioro-49l4-Auphahendpulfbed|Viyheag b2 pliaky)pr§ainbic acid
thereof, or a.pharmaceutical conposition or
° @tnula%? conprrsrng a conmpound of the invention, is
dm pj concurrently or sequentially or as a
? @ prep

conb aration with another therapeutic agent or

ents, for the treatnment of one or nore of the
ghditions listed. In particular, for the treatnent of

toe |nflannatory di seases such as (but not restricted

ri s, osteoarthritis, asthmm,

4¢¢¢ﬁc obstructive pulnnnary

Th@“s‘éﬁt@lﬁe corﬁ @) wa@%ﬁ’ jagsdll By 1B Gndthdd JRTEREMPK @OMQJ (i) using 4-
di sease, npoun s of the invention may be

“%Hﬁzﬁ%u%thc}ﬂ@&ﬁ@dlbrﬁ‘@én@ﬁ -ow. Non- st er oi dal

AN TARSOATBL N0 RER0S, (0Er 8L0AL L8 TSHLRI my

i nhibitors mhether applred toprcally or systemcally
?nlc aci ds such
Taptroxer Ot Pror€ HSproter, ket oprofen and
|buprofen fenanates such as nef enam c aci d,

i ndomet haci n, sulindac, azapropazone, pyrazolones such
as phenylbutazone, salicylates such as aspirin);

sel ective COX-2 inhibitors (such as nel oxi cam

cel ecoxi b, rofecoxib, val decoxib, |umarocoxib,
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parecoxi b and etoricoxib); cyclo-oxygenase inhibiting
nitric oxide donors (CINODs); glucocorticosteroids
W@ odveboign1 adm ni stered by topical, oral, intraPUBGBR@G6/003697
i ntravenous, or intra-articular routes); methotrexate;
| ef  unom de; hydroxychl oroqui ne; d-penicillam ne;
aurariof mor other parenteral or oral gold
preparations; anal gesics; diacerein; intra-articular
t herapi es such as hyaluronic acid derivatives; and
nutritional supplenents such as glucosam ne. The
I
Thf%lﬁﬁffﬂ%({ﬁﬂ%b}?ﬁ@%& %r ‘alleh rs]/ JHJ {n@ﬁl&% oﬂa‘ve e %(r%teb raﬁ) usmg the product
of spepdr)rand étctnloeraBJrnyetlav«ybqatzartﬂl lorgm¢ 4cid.her eof , t oget her

i M BB AE A o P00 3 B 600 08 com

71$(mmabbung3aa§hmayssuch as nodul ators of the SOCS

system) including al pha-, beta-, and

ganma-interferons; insulin-like growth factor type |
iii) (ch@%rd yi1(d-RhShiekh Aokt iiplaglaei ng LI to 17, and

interfeukin antagoni StsS or rnhibitors such as
Theasvhidilneempaundias prapetied dy shef method obéxahwle I MEp i) using the product
<ﬁs&§Qi itors such as anti-TNF nonocl onal anti bodies (for

)l e infliximab; adal i nunab, and CDP-870) and TNF

'H Nate pMBO-dat &g G s), AU N@H, myL810p(28hd),in81 (2H, d), 7.54-7.46

@ ’Hbfﬁg%éib%a%§£ﬁ$§h§5a5§%&28§icﬁngs pentoxyfylline. In

addition the invention relates to a conbination of a
conpound of the |nvent|on or a pharnaceutlcally

Thet ﬁhﬂﬁé JI:_ ﬁﬁl&% g@ﬁé}ﬁ%h@ﬁ 8% )ﬁ/'{égﬁbt%gffl 1% '3t t“%a(g%?t){rg ilée) product of

SE?NM@ present invention still further relates to the

' SR AR AP 1 s d0TRT s Gl RSBk B3 £ T2 cont m, 705-

_69@pgyh@hmgsnﬁrqbemyk@npdjqqm Y@rs)f uncti on such as an
CCR2, C%RZ

ant agoni st of A, CCR2B, CCR3, CCr4,

CCR5 CCRo, _CCR? CCR8 CCR9, CCRIO and CCR 1 (for

The tathg tgrnpdrlhe ycls eeeemed |bwhmtnptbnd Pl exdnanle eteat(e@s uslog threproduct of
Stgﬁgyrnatron of a conmpound of the invention, or a
fmaceutically acceptable salt thereof, mnth an
'H Nm DNOO-dst 5reat2r$.87 FLF{ ,ah), @m«:ﬂeﬁ;g f{?l\mh )dl), 14%(2H, ) §.43-7.38
0 [ co a and the gel ati nases,
(QEQ ngsﬁﬁicﬁét%%gf% ‘@ggﬁ peci al |l y coUagenase-1
hﬁkaEﬁ¢Qe4gpthgenase 2 (MW-8), coll agenase-3
( -13) stronelysin-1 (MW-3), stronelysin-2
(MWP-10, and stronelysin-3 (MW-11) and MW-9 and

Ex e9ol2, including agents such as doxycycline. The
_nt |nvent|on still further reIates to the

sz kotrice bi osynthesis 5 inhibitor, 5- Irpoxygenase
Shvbi t or  or 5-11i poxygenase activating protein

ahtagonist such as; zileuton; ABT-761;

Ie ton; tepoxalin; Abbot t - 79175; Abbott-85761; a

5- substrtuted) t hi ophene- 2- al kyl sul f onam de;

26-di-tert- butylphenolhydrazones a

i 1"'&&'&8@@0 eneca ZD-2138; the
Uostituted

2- cyanonaphthalene conpound such as L-739,010; a

2- cyanoqui nol i ne conmpound O such as L-746,530; or an
i ndol e or quinoline conpound such as MK-591, M- 886,
and BAY x 1005. The present invention further rel ates
to the conbination of a conpound of the

phar rrace:;t*gkl y accptabl e saIt ther eof , 7 and a
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i nvention, or a pharmaceutically acceptable salt
thereof, and a receptor antagoni st for |eukotrienes
WQ koby/oBY41 LTCA, LTD4, and LTE4. sel ected from POBRGBR@E(003697
consi sting of the phenothiazin-3-1s such as L-651, 392;
am di no conpounds such as CGS-25019c; s benzoxal am nes
such as ontazol ast; benzenecar boxi m dam des such as
Bl I L 284/ 260; and conpounds, such as zafi nkast,
ablukast nont el ukast , prahﬁ%kast, ver |l ul cast
NK-679) RG 12525, Ro- 245913, iral ukast (CEP

L R R T LR

@b @)@mld e fibefitne (FmiR af e8GRt dt GelxYroA LT BREADITRe Afktwas cooled
and a_ phosphodi esterase (PDE) o inhibitor

to 0 i R g DN PR PRHGPRR 0P 4 GG VA Garend DCM
ThamORP Ryt Wag wah&e Weht b, RREd i( ﬁ&‘g@ﬁygﬁd I opdtécp[l?derrnr]educed

|nclud|ng a PDE4 inhibitor an in itor of e 1so
prosgyre: Dl hegesidie WaHewY %t@lils%*fffanDE@amf bregipe @sfémlomrnd/ enystalon

HNR SRR 857 %ﬁa el H ) 60 S0P ool

thereof, and a histam ne type 1 receptor antagoni st

Tha%@itﬂl%tcbﬂ@ouﬂdew éd B‘}ethe%laltﬁlfcp(ﬁeé%hﬂhﬁ@ 2n§ep (11) usmg the product
romet hazine, cycli zi or m zol astine; appl |

of ¥erfl) 3pd Y efpiorez- Wth@¥ybﬁa?eéﬁb@fpaﬂcla91d The present
Iyyi Isl I S 50
et e it gl TS b IR B TP L 751744
(3Ié,cn)eﬁt3&lﬁllé, B4l 14 (m{eldgdﬂ (3Hne1) a proton punp inhibitor
(such as oneprazole) or a gastroprotective histam ne
type 2 receptor antagonist. The present invention
111)_&4¢}ﬂdsre¥4‘ felfhibephéw st Ubbhhaai2ayl of a conpound of
@ﬁjnventlon or a ph rmgceutlcally accept abl e salt
g comperdaras e e grethodof kranpla $eept(ip asipg the product
ofﬁg&@gtor 5 The present invention still further
relates to the conbi nation of a conpound of the

'H |W8rlt>M§ﬁ> degrd 8. phaithesd.eti2-8ddl (RH, ancepl 40.ed®ar.86 (1H, dd), 7.68
agf adrenoce tor agoni st
EOCOAZ§$$24%$7g%ﬁ%%f%%é?%gﬁf ‘agent , sugh as °

propylhexedrlne phenyl ephrine, phenyl propanol am ne,

hedr seyd el hazol i ne .hydrochl ori de,
5 0-p- y hsionylihiphenyid-vi}ox acetate

A1 op
Thbyihiiie Bbopida, wéé)ﬁrﬁ}:lmgér(%pﬂhb ﬁfétﬂ?))d@f QedthiE i A&y () using the product

tranmgzol i ne hydroc e or ethynorepi nephrine
of ${SRIBehl ori de. The present invention further relates
gt heMS f
II}@d%arna?gﬁiﬁgé f§lgc%§b§lble Q@{%d hereg?y%Q%JQMJ78g(lH m),
7. 5§fﬂ410(|4HL met.@fi @ Hadp Ht68i(pid) di. 3rg(9)scar i ni ¢ recept or
(M, M, and M3) antagonist such as atropine,
hyoscine gl ycopyrrrol ate, ipratropium brom de,

vmz@rz«cﬁacmimomqmmn ﬂ%ﬁlsﬁﬁbﬂwﬂbmh@@l@evl}M@&B@a@@ic%&dor

Th ghenze ﬁ The % _é |nvent|on still further

¥ 814 fQEPQYI RS PEIREAYL 06 edod 9T sxamre A dtepr () psing the product of
steb (ivgntion, or a pharmaceutically acceptable salt

thereof , and a bet a-adrenoceptor agoni st (including

"HRBYR PMEOH61 & 1By pdaH1m))7.MudH, &), i7stptleindtl, 7e4-7.69 (1H, m),

e G

M3 AdKll¢-wd) 48AQvit1)oner t hereof. The present invention
further relates to the conbi nation of a conpound of
the o invention, or a pharmaceutically acceptable salt
t hereof, and a chronone, such as sodi um




cronogl ycate or nedocronm| sodium The present

invention still further relates to the conbination of
wa@2@anpound of the invention, or a pharnaceutiBal/GB2006/003697

acceptable salt thereof, with a glucocorticoid, such

as flunisolide, triantinolone acetonide,

becl omet hasone di propi onate, budesonide, fluticasone 5

propi onate, ciclesonide or net asone furoate. The

present invention further relates to the conbination

of a compound of the invention, or a pharmaceutically

Exg&ﬁﬁggpble salt thereof, with an agent that nodul ates

ar hornone receptor such as PPARs. The present
Q28) i€ Bichono-2f-flhbrof 41s[{hBioroph&ivdsulfsh vi]b i He AVIE-PRé yIHr 0Bhinoic
acid conpound of the O invention, or a pharnmaceutically

==acceptable salt thereof, together with an

o l_gyrunogl o ifi (1g) or Ig preparation or an antagoni st
r anti bp dulating g function such as anti-IgE
xalpl e omal i zumab) . The present invention

relates to the conbinati on of a conpound of
vention, or a pharmaceutically acceptable salt
t hereof, and another systemic or topically- 5 applied
cl, . . . ?
anti-inflammatory agent, such as thalidom de or a

5 i) rebebuthiasy-e-({ helent 2 fRiofoed i (MoflebrosHehVisatBhyl Diphenyl-2-
cal.cipotriol. The present invention still further

ﬂa%&m%%%&%%¥the conbi nation of a conpound of the
Thé Butifle cOmpodd \@ﬁ%%ﬁféﬁ%? Wikd mathby 0%1%? apli&, )a&as%ng the product of

fe
t hereof, and conbi nati ons of am nosal fcyl at'e
exanle AP (8-ne such as sul fasal azi ne, nesal azi ne,

1 | Hoes. I zi ne, ' n | atQr
HABURIMEO S s P8 Rl e Q) TR B Sl 2Relrs ant,
10 7.56400%6 @H, t)desniiHge), 7.0heHpd)es 88 (LH, iy, endd-083 {1H, hor
relates to the conbination of a conpound of the
i nvention, or a pharnaceutically acceptable salt

i) (A520E98-chibREBINSFo-M[thf @RoRhIRABL A/ bilhe RIS IS BSadic acid

) geqicilLin derivative, a tetracycline, a macrolide, —a___
The, btle compquad, wag propaesddyuhasicthed of exaeminil dtepdie usiag the product of
step @2l ed ami nogl ycosi de; an antiviral agent including
. acyclovir, fanticlovir, valaciclovir, ganciclovir,

15 "H NMBIRMSO;d6adeht&adlil A € H riydBad Hndd), 7isFamia (28, m), 7.53-7.47 (2H,

[ e\t g, rojease. i bitor such
) ZERATE 77 s QIO i A B b b v 1 o
M wH@EGss)dS] I0avEr se transcri ptase inhibitor such as
di danosi ne, | am vudi ne, stavudi ne, zalcitabine or
zi dovudi ne; or a non-nucl eosi de reverse transcriptase

Exampieditt or such as nevirapine or efavirenz. The present
2 |gveqtiqq sgiij fﬁrthe relates to the combination of

20

o agcept abl
Such fas fal.cal ci um channel bl ocker, a beta-adrenoceptor
% an angi ot ensi n-converting enzyne (ACE)
, "fan angi otensin-2 receptor antagonist; a
pi d | oweri ng agent such as a statin or a fibrate; a
pdul at or of bl ood cell norphol ogy such as
pentoxyfylline; thrombolytic, or an anticoagul ant such
as a platelet aggregation inhibitor. The present
invention further relates to the conbination of a
1) lelogisligbigdffluorehsnzanoknt i on, or a pharmaceutical ly
Q0 a such as_an .
Sﬂgﬁ??%gg %alg %Z%%)tvzgss Eg%e%ac{go%vzig trogil SI(&E% ’ngg %—tﬂuorogenzenethml (1.5ml) in
25 DCyh(30:Dpat 0P O.s Bhe wactibmugixfuseiohs aisred d@r3@nyin, thén é@pRentrated under
ropi nirole, prampexole, a MAOB inhibitor such as
sel egi ne and rasagiline, a conP inhibitor such as
tasmar, an A-2 inhibitor, a dopam ne reuptake
i nhi bitor, an NVMDA ant agoni st, a

e
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ni coti ne agoni st, a dopam ne agoni st or an inhibitor
of neuronal nitric oxide synthase), or an

wananrAo3d7ahei mer' s drug such as donepezil, rivaRCT/GBR0V6/003697
tacrine, a COX-2 inhibitor, propentofylline or
nmetrifonate. The present invention still further

relates to the conbinati on of a conpound of the

i nvention, or a pharnaceutlﬁally accept abl e salt

t hereof, and an agent for t e treatnment of acute or

chronic pain, such as a centrally or o

(nggd [l ?@J c.(for exal o]
rediGEd BORGR; mhe AI0 R DAY Enl o AR G s el
ISOiwdmclm gied the eati-Bile amigouyas dni ik ymrd ol gier

agent-s, paracetanol, or a
#Cﬂéwgg?%ﬁﬁf |-|nflannatory agent. The present

|nvent|on further relates to the conbination of a

he |nvent|?nh or a pharmaceutically

-Huosonbenylithigloenacge with a parenteral ly
4- %nb@ﬂ&ﬁbh)ﬁo@cﬂﬁhﬂ:eﬁg (ﬁ '6'7@' H’Qé BgadanBal @thlcl)rPGPllso ropylmagnesium
anaest heti ¢ agent such gnocai ne or a deri Vatrve

chiprds @ofomi, %ﬁﬂ@t)mjmo?mf)hé T,I)iFe@eﬂDs whishavas icorled tor0°8 and stirred for
a fﬁﬁl?errr%cepﬁ n@ﬂtlllﬁé RO %Meﬁ 5@l stoluttlg o?%e B Ar %%P% in THF

used 1 n combination wth an antl-os €opor OsI' S ' dg
(Sthipc Thelirgagtien Way aﬂnwld tagﬁlnh Riualermghty &bmxtnfeelme 40€IE f@ 1 hour and

I d
R N T ———

andy exxtmq]eﬂ,l Wdtlﬂfdldtﬂyéaetﬁerl nvraet dh@lihylethér &ra@ﬁ@fsﬁﬂ/@&l«lﬁf1§c&|(MgSO4) and
$ alt thereof é m%é é“&

GV%PPgﬁS e’i TRABE PEFSUIY: .Y}e}dL Feéltdlré % wﬁhqulﬁ sipusiication.
MS:RPAHOI(-aR) smonsyy (ii1) interleukin converting enzyne
(ICE) inhibitor; (iv) IMPDH inhibitor; (v) adhesion
mol ecul e inhibitors including VLA-4 antagonist; (vi)

iii qaﬁxjaﬁlﬂﬁ-ﬂmoré\ii (2-filtd n#)&ﬁ*o%léﬂ%ﬁ%eig(:h as_an_inhibitor

yrosi ne ki nase , Jak3 or MAP, for
M%B&‘hﬂ &8 olpefas ndldeidito @ ol ofmlnetprnes:y bty i) (& 8g)em|ma\4/(25m1) at

ot h uch. as n
0 DAk ATE SBRES o | A Dok 330" e ppetion
wak iyhed @\nthatqkedmasmé\umwmltabﬁmﬁta agedolus N}lee)%rcE@ltﬂ(MthOED and then
S i, N |nase iii) glucose-6
iR e oyt P SRR e St S PU Ry SE o goaAn slica
elutin@twitBiotb@ne tHe@ GENbSHex @HRIRTP Bletits tolph)e BH hib-@Ritompound as a
for exanple col chicine; (xi) xanthine oxidase

Whﬁ%ﬁﬁ@lYGkio?H& exanple allopurinol; (xii) uricosuric
IH%@\%RtCDEBf 59&@%‘?} @fogk{?ﬁeﬁ"i'm%zf Hp}‘d’a%??g @?7.37 (1H, d),

benzbr omar one; t'h nor none "sect €
T3UX1R) Dt T.Ah B M ng gromﬁh factor (TGFb); (xVv)
pl atel et-derived gromh factor (PDGF); (xvi)
fibroblast gromh factor for exanple basi c fi brobl ast

iv) gt Dudiftuof @[ fm&mml)sﬁmmm ottt/ BisNdng1 Macr ophage
col.o stinmul ating factor XVIi11) capsaicin

The Fehy cese?%ndt%erwamdnbme SoR oEsimple g b ggiag thsrproduct
of & @ﬁ%ﬁ%tﬂ@#&h BAdhdMBebLRGboreRs 438412 (tal netant) or
.. D-4418; & el astasé O inhibitor such as UT-77 or
H 2B A8 O¢dox i) 8. hﬂ\@fhldéﬂrb) ¢8r(V8y dd)ng 82 Gndsl)j hb2 BiH,a), 7.51-7.44
rlc oxi de synt hase (i NOS)
(ﬁﬁﬁﬁgg%%éﬁi%%ii @?Pﬁﬁ tractant r ecept or honol ogous
nol ecul e expressed on TFQ cells, (such as a CRTH2
antagoni st); (xxiv) inhibitor of P38; (xxv) agent
nmodul ating the function of Toll-1ike receptors (TLR)
(xxvi) agent nodul ating the activity of purinergic
receptors such as P2X7; or (xxvii) inhibitor of 5
transcription factor activation such as NFkB, API, or
STATS. A conpound of the invention, or a
pharmaceutically acceptable salt thereof, can al so be
used in combination with an existing therapeutic agent
for the treatnent of cancer, for exanple suitable

e
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(i) an antiproliferativel/antineoplastic drug or a
conbi nation thereof, as used in nedical 0 oncol ogy,
wao@h/oaw4an al kyl ati ng agent (for exanpl e ci s-PCHGBR)06/003697
car bopl atin, cycl ophosphani de, nitrogen nustard,
nmel phal an, chl oranbucil, busul phan or a nitrosourea);
an antinetabolite (for exanple an antifolate such as a
fluoropyrimdine |ike 5-f|g§rouracil or
tegafur,raltitrexed, nethotrexate, cytosine
ar abi nosi de, hydroxyurea, gentitabine or paclitaxel);
v) 8. b YT BALH LA E LTBERGXRAY © an anthracycline
S , , ubi ci n,
Thel subtitimg cinpourglpivasépeiad, byl te tistiodiof exdHiyl® Dkep TifFusing the product
Ofgacéwnony0|n or mthramycin); an antimtotic agent
fo exanpl e a vinca al kaloid such as vincristine, s
MS:iAHgI@sd)i3a8 (MviNdesi ne or vinorel bine, or a taxoid
such as taxol or taxotere); or a topoi sonmerase
inhibitor (for exanple an epi podophyl |l otoxin such as
vi) R0 8196 (LA RIRHERNsATRRTbLNGrophARA €Can or a
canptothecin); (i1) a cytostatirc agent such as an
A sahtion e methyb(R)-(F)olacteted6pb® b acapositiién(33mbveasicbebdto 5°C and

. Lal oxi drol.oxi f e r. i odoxyfene), an.oesir n
B e B A8 RGPy e el o ahish FEde iy & geparate
solatibraofipialudficagiéshy( Sldoridx@mBLEinataalit@38e) wid ddianddewise over

ni.l ut am de qQr cyproterone acetate), a LHRH antagoni st

20 gyin PRI Hie STRerapredRlonl - Jbs avastiommintiae pias filiprod anst
corREHERE, D thyRitef aaeEhauRR; &{)cféﬁ aﬁ%t?lgﬂg%nﬁ%%ﬁ&{ &ed (MgSO,) and
I bl tor (0] nmpl e as

acetate), an aromatase |n - exa
congprigtedo oo th eive deaiub-titls opmpaind asr yelieneid (@ddY).or an

I NAlik B r ed u fi teride; iy
H an agent 3\?% 8c ﬁhﬁ E?’? ?ﬁ%ﬁ’cﬁ% @g Iqj ?ﬁé\sflé@bﬁiez(?sng ) )1'5 1
(3texianpl e a netal | oprotei nase inhibitor |ike marinast at

or an inhibitor of urokinase plasm nogen activat or »
receptor function); (iv) an inhibitor of growth factor

vii¥ ietbili(R8),2-{ 3. 5- SN ROT-4-[ (Rl eHeMehy 1) AEbAA baheh 190V} éxdyQropanoate.-
exanpl e _t he S?”}l-erggg anti body ttastuzunmab, or the
ThSRORIG PHHFP G T5818): thertadichabsipr D] J4me) and pofassiim carbonate
; IRt ’ . ) R bt or . or
(gDt ASBERIL IR e Byt 0 0050 L AL e
reagtina reipidewantootpdodituted with watef @Oil)an(ifertractedamil diethpl ether. The

coﬁ%@ {:I %Il Cl)(lg %Xh%lx% %ﬁ%{‘%ﬁéﬂs’% blf;‘fq%gi?ll %%g%ﬁ% gm? Soncentrated under

redneedpyineskirnoPhofeity) ais Raret by cHroaaiopeaph 64 bilibHélkting Ak

. 839 N- ( 3-et hyn henyl ) -6, 7- ) .
180’%"@%%%‘5‘3 d%?@?@%/aﬂyﬁgayg‘if?ﬁ%z% 276 -the subritle comppigd; asiaigolourless oil,
yield8R1mg4) or 6-acryl am do- N-(3-chl oro-

4-f 1 uorophenyl )-7-(3-no f
Nﬁ%é@ﬁﬁ&ﬁﬁﬁﬁ@%&@‘ i nazol i n-4-anine (C 1033)), an

inhibitor of the 5 platelet-derived growh factor

or an inhigitor of the hepatocyte growth

>.,.'.§ .o‘) comhé Qi S imvh e 1 A

TPl Fattoh T (AR, ReOl MR B

chaggeddo hélasladndestirled dordabdurd ach then eoticetnghd @Gmﬂ%%ﬁss@e. The

ompound dj scl.o in 97/ 22596, 97/ 30035, )
res G50 38 oG R I s aedo D8 il o HEIESRY PR yes cried
(Mg8mY bed coreehaRidanmiéieducex gmuee ol AR ThélBile @inydund as a white solid,
. dnhibitor of integrin avb3 function or an
Yw@ﬁg?@Statin); (vi) a vascul ar damagi ng agent such as

conbretastatin A4, or a compound disclosed in WO

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

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

anti sense therapy, for exanple one directed to one of

the targets |listed above, such as ISIS 2503, an

anti-ras antisense; (viii) an agent used in a gene

t herapy approach, for exanpl e approaches to repl ace

~rEssosAnal
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bacterial nitroreductase enzyne and approaches to
i ncrease patient tolerance to chenot herapy or

wWO0 aai7o841er apy such as nulti-drug resistance gePeT/GB2006/003697
t herapy; or (ix) an agent used in an imunot herapeutic
approach, for exanple ex-vivo and in-vivo approaches
to increase the i nmunogenicity of patient tunour
cells, such as transfectiog wi th cytokines such as
interleukin 2, interleukin 2 or gr anul ocyt e- macr ophage
colony stimlating factor, approaches to decrease

- p hes usi transfected i nmine
ERSYR VL E SR eta e ke (ol A GRS el . 747 0
dd)aF?BG‘Qﬁ@rtﬁﬁ S (8, &Y17009 A€ bd) a@@é?ﬁi‘%;? 49784 gpel |
i nes an roaches using anti-idio ypic antlbodles
M§: #P§I%Y¢)I4135(]§[rltlher aspect, the present invention
provi des the use of a conmpound of formula (1), or a

pharmaceutical |y acceptable salt or solvate thereof,
E_m&nEEQEInbefore deflned in the nanufacture of a

di S irtlltuoI‘OQArt' ttl’ XY vi)sul bighenyl. ? » $V)m'opanotc acid
o a@t|V|ty greficial. In the context of the present

j}%pem fi Cé , the term"therapy" al so includes
lBxi s" unless there are specific indications to
trary. The terns "therapeutic" and
erapeutically" should be construed accordingly. The
pvention still further provides a nethod of treating
di seases nedi at ed by PE@2 or its netabolites wherein
1) 4-1510@F29ﬂmand|-rm-meﬂﬁsvﬂlﬁnvmsaltbxﬁdﬁ@ﬁmﬁe (es peci al | y

ece whi ch. co ris adm ni r|n
T SR R BOR Wptieree P TErnae Seamaling S6F (4 ting 4-bromo-2-
flu6epRRUREuBnyl BRIdAand lahisoler @ phar maceut i cal ly
- acceptable salt, solvate or rodrua t hereof, as

H YR I8P 1088 dSki(REdD, 7R 87 (4Fh o f-841 HodPr 671-d68 (B, m), 7.18-

71 B fosts@atyi ng an i nfl anmmatory di sease, especially
qg%rﬁg%%84(gﬁ 3 patient suffering from or at risk of,

sald di sease, which conprises adntnlsterlng to the

Y LS | 1
Tha@ﬁiﬂmeaa:bh@o&ﬁih\t/amreméd/@t ﬂtehﬁtfﬂgceklfhf ex&@pl&@r :ﬁda;ﬂbgfu@ﬂhﬁ the product
e For_t ov tio t.her peutlc uses t he

of SR A Oy PP TP hch T SR Sy y wi 11t he
1HQ\QMP®M§O%!H@L3%@%LE e7, 5‘2@'1@ Hf 7.84010| &hH,rA4d QR dH}“‘? 33-7.29 (6H,

treat nent desired and the disorder i'ndicat ed.
m)ahabé 2A€alli mhé@-1. heCaban: 5.82 (#ks), 8186 (ddsage
adm nistered will, of course, vary with the conpound
enpl oyed, the node of adm nistration, the treatnent
iii)Bs Sidifacbrad'd (4-hethok gshentdisulforlil ibithenk]-ZTdle conpound of

A R B 05 LR e R T € coomg

wab Wtirred ihdgeneidpleysuftoPBydrbdent BF 80 hin. t e E&ﬁl?%totf/asaremoved by
phar maceut i cal conposition In which the fornu

ﬁl‘%lﬁﬁ duththe ddiraty was %@P@ateééct give thesgbiele comppunds yiekl 3Omg

1 HTRGe |y e

H Vg%{s‘d)% Vguggtl ayog{rmqaf ri e?bi %‘gj{ dy ﬁgﬁgn ’t‘#ﬁ’ ?fgéleH’o?d)’ 723

(Uéodidt) . B&(QHt ddn7.09 K, pi)ad ﬁééleﬂttdd&;él 85d6Hps)si tion will
preferably conprise fromO0.05 to 99 %w (per cent by
wei ght), nore preferably fromO0.05 to 80 %, stil

ivnrer-bulyt @S0k ¥-difrro-@'-[(@-niethok OpHdny ) ditfdn @ Ysshefir B

1pr ferably fromO0.10 to 50 %, of active ingredient,

X@%ﬁa%ﬁgﬁﬁﬁéages by wei ght bei ng based on tota
conposition. The present invention also provides a
phar maceuti cal conposition conprising a conpound of
formula (1), or a pharmaceutically acceptable salt or
sol vate thereof, as herein
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bef ore defined, in association with a pharmaceutically

accept abl e adjuvant, diluent or carrier. The
w@b@vsereut i cal conpositions may be admi ni st er BAT/GB2006/003697

topically (e.g. to the lung and/or airways or to the

skin) in the formof solutions, suspensions,

hept af i uor oat kane aerosols and dry powder

formul ati ons; or systenlca@ e.g. by oral

administration in the forn1gf tabl ets, capsul es,

syrups, powders or granules, or by parentera

f f...s0l ution [ e

T SR bR bl o R BB ut e P Pien Ghosipe tpgprocuctof
smpémbal adn1n|strat|on in the formof suppositories or

S v S RSPt o G508 o tdon SR 40, 7.3

(1M be2g-1 sie3u abed obyi i hi). f091 @w, gﬂ ﬁfs%ftshl %h?@\ﬁﬁ &), 134 OH,

exanmpl es i n whi ch, unl ess’ st ated erw se:
)glven 1H NMVR data is quoted in the formof delta

val ues for nmmjor diagnostic protons, given in parts
per n1II|on (ppn) relatlve to tetranethyIS|Iane (TNB)

a2 -an (e

- ) Lt t t HE <
Th?ﬁ%%@’ﬂééﬁ“ﬁn %%feﬁ“g& %Ieneﬁwa. Roeue S {1y (D T fySauet of
smpcnpounds of the exanpl es and net hods were naned

[ I UPA I t he ACD
1 AR TS 15 UTEL Do 38 45 r D56 ATbAheas G126 (IH, dd)
t th
T AR e e P T =
%ﬁﬁﬁﬁﬁk@&ﬁ7ﬁwlmerra reverse phase silica col um; (v)
solvents were dried with MgSO4 or Na SO4 (vi) t he

foll ow ng abbreviati ons are used: Et OAc ethyl acetate
E;EmnkLédlethyl et her MySO4 anhydrous nagne5|un1sulfate
2 f [

NCPBA 3- chForoperoxyben20|c aC|d (Aldrlch 7796nax) mn
:i?mutes sodi um hydrogen car bonate TFA
t

rifl uor! ic acid Pd(dppf)d 2

5W di phenyl phosphi no) ferrocene] di chl or opal | adi um

onpl ex with dichl oronet hane THF tetrahydrof uran
ké, sodi um hydr oxi de RT room t enper at ur eExanpl e 1
{15-Cnhl oro-4'-(phenyl sul fonyl ) bi phenvl - 2-vnoxy>acetic
acid

1) 1,1'-dithiobis(3-fluorobenzene

The subtitle compound was prepared by the method of example 11 step (i) using 3-
fluorobenzenethiol.
"HNMR CDCls: § 7.3-7.21 (6H, m), 6.92 (2H, tt).

ii) 4-bromo-2-fluoro-1-[(3-fluorophenyl)sulfonylJbenzene

A solution of the product of step (i) (1.98 g) and isoamyl 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
reaction mixture was stirred 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 NaHCO;, dried (MgSO4) and
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() 2'-(Benzyl oxgV5' -chl orobi phengl -4-g | phenyl
sul fone 5-Chl or o- 2- (phenyl net hoxy) phenyl ] - boronic acid
w@ poogpza7ed by the net hod of WO2004089885A1) ( OPGLEBRMV6/003697
di oxan (20m ) was treated with |-brono-4-
(phenyl sul f onyl ) benzene (0. 57g) prepared by the nethod
used in JACS (1952), 74, 394-7. Sodium carbonate
(0.4Qy) andpalladiun(dlphegg rhosphinoferrocene)
di chloride (0.070g) were added and the m xture heated
to 8Q0C for 16 hours. The m xture was diluted wth
hethyl.acetate
evalfBaBlon T AERE DVl s MBS Bofse i Boriampom: i
eluting erth 1@sohiekdne bty a@butowaieghapibytitiereosipbingbasel wititersglid (0.67
wi th i sohexane/diethylether 2:1 to give the sub-title
?)conpound as a white solid, yield 0.9g. 1H NVR CDCl 3 d
H 8MIO CDA2 5(74948 (WY, 1dY, ¥ €11, 4§), ¢ IHiandg), 758949 (A9, )/ 133 QH, dd).
7026%5(IHm{d)7 08 % *d (Q)) (B9, 18/ 133 0, ddy
5- Chl or o- 4' (phenylsulfon gI>b|phenyI 2-ol The product

iii) B SRR AP e toxSbpRedyi-b- 8:RBlophER 1 mﬁffrged with 1.0M
boron tribromde rn DCM (3. 10n") Thn dry DCM (20m ) and

Thesgubtigle Goxapom@omstmmeqddqyuthe nfeghod oflewample PrgepriiiX vsing the product

o A b e B AL, Peaiiced prossure

TH NMRBy CREN: BeS. mmHt 1)17.85 EelER TS, (1151; ®| 450 (9% t857.46 (1H, dd), 7.36-

(EYe S Al e %lr%a@?é%@&%srérg GHpmnox g

| acetate A flask was charged W th

dry DMF (20m ),
480 product from

Th@mk eor%p&rnaﬁva{slplr pafeq he ﬁrarhoa *ae Bxahhpilé Q@dpfrru) rugaﬁgrhe product
Ofﬁﬁézgﬂrature overni g ht . he m xture was quenc ed

and extracted with diethylether, dried (NgSCﬂ)
MLRAPG et rptgfl under reduced pressure to give an
% gﬁ% B( mag purified by chromatography on silica
el uting mrth i sohexane/ di ethyl ether 2:1 to give the

The élﬁ)ﬂﬂh b@mpbuﬁd -vfap Ipﬁﬂ@yﬂed lb‘y fd@rmémdcpdfma‘lhplg 1Y Istep @%)|using the product
ace Cld The t d was prepared fromthe
%ﬂd@ 8F1§93Bt? Xﬁyp%dqg Wﬁlch was stirred in

'H NviR oL B8l 1 (Jr@rnt)) 7. gerezmldgfvt% Theayry EEWrﬁ @ﬁsm) 7 47 (1H, dd),
concentrated under reduced ?YESSU eto %

737 Ly el TEO-RB 2 Eh um); 82 Ty Herbrisd (BHadle3- Fl'rbﬁd:l S?uleﬁ 1d3H, d).
0.3 Ig 1H NVR© DMSO-d6: d 8.03-7.62 (9H, m,
742 39 (2H n) 7.08-7.05 (IH d), 4.74 (2H, s).

ysplfeny?lbirBenyl-2-yl} oxy)propanoic acid
Th%\ 1(;:1@ I&%CHB%OC cciigv(as ?reﬁgrgg Q%D Se%rlle;ﬂi(l)ora\éor[%%%_(?rﬁ)elg ¥4 'st%f) ARy 1¥s|ing the product of
sted &Qphenyl sul f onyl t enzene

1H§@ﬁé§ﬁ8§ﬁ63§3§1‘%aﬁd9ze€n7 %10 B e B Plaet b7 e 724

td)hp@; ,lam), aggq@j{e% t ubEighng a mcrowave at 200 Watts
5 ‘seconds. After cooling purification by flash

M%d#ﬂﬁ(’r"@ﬁ’ﬁé&%ﬂ?gr aphy (el uent 20% Et OAc/ Hexane) gave
the subtitle conpound as a solid, yield 1.8g. 1H NWR
DMSO-d6: d 8.03 - 7.95 (3H m, 7.84 (IH dd), 7.80 -
7.65 (4H, m (ii)

3'.5-Di fl uoro-2-net hoxy-4'-(phenyl sul fonyl ) bi phenyl
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To a sol ution/suspension of the product frompart (i)

(0.55g), 5-fluoro-2-nmethoxyphenyl boronic acid (0. 39g)
WO oovobarene (6m ), ethanol (4m) and 2M Na2CO ¢PGNGB200a903697

added tetraki s(tri phenyl phosphi ne) pal | adi um (0. 059) .

The m xture was heated to 850C for 3h, concentrated

under reduced pressure to give a crude material. The

resi due was suspended in er, extracted with

et hyl acetate, washed with brine, dried (MgSO4) and

concentrated under reduced pressure. Purification
Exadi1i894 f 1 ash col um chromat ography (el uent 10%

| et her/ hexane) gave t he subtltle compound,

:14 ¥ s 2 L 3
d,781 .F55(5H n),728(2Hn)717(IHn)

I,ul,. (in") 3 .5-Difluoro-4'-
oriy Dbi phenyl - 2-ol s The product fromstep ii)
g) Owas treated with |.OM boron tribromde in DCM
) in DCM (10m ) and stirred at COC for 18h. The
¥ Xt ure was quenched in ice water and extracted with
et OAc; dried (MySO4) and concentrat ed in vacuo to give
. e udO 39g. 1H NVR DMSO-d6: d
feneg (2H, d), 7.80 - 7.60
The(sﬁbhtld’ﬂ)qmpbuﬁ& vx(ak hnlrepe)relﬁoy ir HBthod Ibf ef@mpl@9%ﬁap((l)l'i;51ﬂ@ 4-bromo-3-

ert

met%:{%%lge%ﬁ Sflifg@fl(?{’]ﬁ?“d? AR EPFBEy 1 ) bi phenyl - 2- yI Joxy}
"H Mot @bel, THe.osbi (Qhemy Olnmwﬁdd)v\@%7 4313 mzfﬁb y1, b z 19 (21, 1),

met hod of exanple 1 step (iii) using the proddct” from
24%B8pSXiii). s 1H NVR DMBO-d6: d 8.09 (IH, t), 8.00

(2H, d), 7.80 - 7.65 (5H, m), 7.34 (IH m, 7.25 (IH,
. m, 7.07 (IH-m, 4.71 (2H s),4,37 (94, s).- (V)
mj{:ﬂlﬂﬂ%ﬂmmh@ﬂlﬁﬂmmbmw%methvlbmhewl

The Sllgﬂlt%hceo efl ﬁd X)ag ?ﬁeéérec? ?’ﬂ (%1}.16 rglgtﬁ% aglpi %tstgg ?@pl%{%dthe product

ofsup u)r@dﬁkréﬂcpoadnahoztybameﬁ)e paoiic éd:ud) 1H NVR DMSO d6: d

1 808 IHt), 800 (2H, d), 7.80 - 7.66
Ms‘gﬂgﬁré 5@%‘?@ ( 7, 231 (IH n)( 7.029 (IH, m,

s il

20

25

.75 (2H s). MB: APCI-ve 403 (M1) 5 Exanple 3 (i)

Z 4 sA®Ay| - 2-y| ]
The@ﬁwﬁtw&agﬂaﬁ& %74 SPREO kh a}ﬁaﬁacp é; X r%]%

was_added to a s%l gtl oﬁ}yofe t he pﬁdgc e@&?@ Engtheproduct
of sispfi)- (iii) (250ng), fr/-butyl (i?)-(+)-lactate (141ny)
MS2 Il pRosphi ne (252ng) in tetrahydrofuran

S(Q%tn*)%gmmAfter 20 minutes the ice bath was

renoved and the reaction stirred at roomtenperature

iv) tertebl 5155(1 % ?-c}gl%;ah% F(i i';';t {i ]qoggeﬁn]lag !gxltlt 1y !
The(sebmmnonipe&ﬁ&wayp@p@ecabﬁtﬁeeﬂaﬁtﬁ) oftdialﬂ e §t (1?4R§ﬂ§tth@product
gggund as an oil, yield 140nmg. 1H
frorgyt 4 t), 8. 00 (2H, m, 7.81 - 7.66 (5H, m), 7.34
Ms(AmI(mea'ds@%téhﬁ , 7.02 (IH m, 4.91 (IH q),
1.34 (9H, s). (ii) (2S)-2-

{[3". 5 D'fluoro 4' - (phenyl sul fonyl ') bi phenyl - 2- yIonyI

v -e@&re%- d.h

et No
Thedgitle polppf)undms kAR PNBOItGmettoBofBRafibld, 1 step, (iv§ ubilg (ithroduct from
step@v‘)_ 7.80 - 7.67 (5H, m, 7.33 (IH m, 7.23 (IH
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m, 7.02 (IH mM, 4.95 (IH, q), 1.42 (3H d). M=
APCl -ve 417 (M) Exanple 4
W@ §@7/akd7ar o- 3' - f |1 uoro-4' -[ (4-fl uorophenv PCT/GB2006/003697
sul f onvnbi phenyl - 2- vUoxy) acetic acid i)
4- Brono- 2-fluoro- 1-|~(4-fluorophenyl)sul fonyl
| benzene The subtitle conpound was prepared by the
net hod of exanple 2 step (ié usi ng
4-bronD-2-fIuorobenzenesul# nyl chloride and
fl uorobenzene. 1H NVR DMSO-d6: d 8.04 (2H, m), 7.99

W Iﬁka INiso 628 d1dtorfladay 7R Gha), 9% uif - &F, 148w, 7.43-7.39

(2}121@11.@0 Qiﬁ'dl),fd?qnﬂ ﬁ) 4B|642H 'SMQIZX@SI‘;‘@V' ) sul fonyld] b2 mh%t

. [ The subtitle conpound was prepared by the

Msng‘?ﬁgagg%qéﬁl&?ml e 2 step (ii) using the product of
step (i) and 5-chl oro-2-met hoxyphenyl boronic acid. 1H
NVR DMSO-d6: d 8.1-8.05 (3H, nm), 7.65-7.44 (6H, m,

_?;unls._ém d) 378(3H s) iii)
] il

o epare t he nmet hod of exanple 2 step (iii) using
i‘m of step (ii). 1H NVR DMSO-d6: d 10.27 (IH,
0 09-8.04 (3H, m, 7.7 (IH dd), 7.63 (IH dd),
m, 7.41 (IH d), 7.29 (IH dd), 6.99 (IH,

d)~ iw) fe7t-butyl ((5-Chloro-3"-fluoro-4'-|

(f 4-fl uorophenyl)sul fonyl [biphenyl-2-yl}oxy')acetate

The subtitle corrpound was prepared by the nethod of
the product of step (iii).

1) 4ebrompd3echlorephspylmhinyl suléingg
1, MU s bl 004 B 5 68 g oo

chl¢®btnzeresulisyl ¢h1¢1‘£de@nﬂ(bemzeﬁé fluoro-4'-!

4- I I [ |- 2- '
' 8 DRFRORRTT E 1Tttt Bk ad syt il hEE hgh o5 (1
t). exanple 1 step (iv) using the product of step (iv). 1H
NVR DMSO-d6: d 13.13 (IH, s), 8.10-8.05 (3H, n), 7.73
(IH, s), 7.7 (IH, dd), 7.53 (2H, dt), 7.49 (IH, d),
i) 2 cﬁ‘lérro_(%/ giuo%i% imﬁ;c}l;@&bﬁ)hé}lwl-q)vl plen{BsuiRhk S)- MS:
Thq $ubtitlg cmnmlundrvmszldre}(apﬂdélyﬂw settfodi of e Bnylh 8 rejep- (2) wpog Hegproduct

Of%(feih@ny su ony]rﬁ?l‘E e%née b%%n?%?mil e compound was

'H NW@MSDW ahememr(eﬁ o, 7e96(YH| &d)27.38-¢ 73 (1M, My i7068 (2H, t), 7.59
E)%é@s obenzenesulfon | chloride and benzene.
(IH_%H) MM!%( c7616 G18(Bhm, 360 (448, 7.74 (2H M,
7.65 (2H, m.ii) 2,5 Difluor02 - met hoxybi phenyl - 4-yl
. phenyl sulfone The subtltl e co ound was prepared by
ot deprefd - e pyldtiphenylrd-pl usi ng t he product of

S oA g %SE?Y”E?% BRRRE Bt 25l 48 bpg i produc

of de)(i).7. 75 (I H, m, 77761 (3H m, 7.29 (IH m,

A R XU Tk TN ——

7. 65(&31'&1} . 59@@%@1@@31 RA)ERSY E]d{ i), ive (TB!&gd of

exanpl'e 2 step (iii) using the product

iv) fert-butyl (25)-2-{[2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy} propanoate
The subtitle compound was prepared by the method of example 3 step (i) using the product of
step (iii).
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of step (ii). 1H NVR DMSO-d6: d 9.77 (IH s), 8.06

(2H, d), 7.89 (IH3 d), 7.83 (IH, d), 7.78-7.63 (4H,
wWorRgo7/M3%21 (2H, m), 6.93 (IH m. iv) PCT/GB2006/003697

{r2'.5-Difluoro-4'-(phenyl sul fonyl)bi phenyl - 2-yl ] oxy|

acetic acid The title conmpound was prepared by the

nmet hods of exanple 1 step (iii) and exanple 1 step iv)

using the product of step {jii). 1H NVMR DMSO d6: d

12.97 (IH s), 8.07 (2H m, 7.91 (IH, dd) 7.85

(HW), -7.77-7,64 (4H, , 7.29-7.21 (2H, , 7.05

g N’M}k 0. 58 1636 Bl nIYBS 0 f%bS (M?)mﬁ‘;}%'\? 1 (B APh 87 31,

0, 7?(%55(16‘_51@:73_175(15; Hdlo 6,95 (1H prray1 754168 (1 BY NBE(OYY, <), 1\263H, d).
aceti c acl [
5'-Chl oro- 2-fl uoro-2' - net hoxybi phenyl - 4-yl phenyl

v) (38)-3-Ojaschlbie-5 fidrb 4-(he M@Mﬂd@@nﬂtﬁﬁﬂé@qﬁ%aﬁoﬁ@amd
d of exanple 2 usi ng the product, of

S
Thee%&‘g GOMIPOURGyay Pl)epaé?fiibisth& Rregiod-of eﬁ?é?ﬂ%efz;s@e ) @pigg the product of
gqu onlc acid. 1H NVR DVMsO d6: d 8.08-8.05 (2H, ,
1 9) | H, dd 7.84 (IH, dd), 7.75 (IH m, 7.7- 7.62
HT(JMRD SO- ¢6 13-BI07 &Y., m)7 787 ((HH)d).8-7 65 TFH(th)7.2d)(1H, td), 7.14

3 S
angadys. gggi}&d)d I4uégrdb6 G L3S (P ony1 ) bi phenyl - 2- ol
MSTABCEub#3x (M-1xonpound was prepared by the nethod of
exanple 2 step (iii) using the product of step (i). 1H
NVR DMSO-d6: d 10.09 (IH, s), 8.08-8.05 (2H5 nm), 7.89
éﬁﬁk 16d), 7.83 (IH dd), 7.77- 7.72 (IH m, 7. 69 7.64
n) ‘7 32-7.27 (2H, m 6 96 (IH dd :

o %M} acet| d The t|tIe conpound was prepared by the
net hdds fo xanmple 1 step (iii) and exanple 1 step

-nng t he product of step (ii). 1H NVR DMSO d6: d
32 {PH, s), 8.09-8.06 (2H, m), 7.92 (IH, dd), 7.85
3.dd), 7.77- 7.65 (4H, m), 7.46 (IH d), 7.39 (IH,
7.06 (IH d), 4.7 (2H, s). Ms: APCI(-ve) 419 (M)
anple 7

i) 34ffuSrd-2" u@a’tﬁtjg[ ﬂniwfw&lﬂwnﬁzmvm ﬁuo{bblhe‘n&mmﬂat hy Dbi phenv

| | t d._D4-Db
The! obile AT 3 prepaten oy R, BPBAG OB GYopIR3 aife Giesing the product
of e&&’tﬁﬁlbﬁ's?egqg R @%Mﬁg ﬁgﬁd@lgrlﬁfénpybgr&gc geg hod of

exanBMﬁﬁdﬁeﬁ ISyIIO)ﬂa@n@éhels)u 7166yH, ¢d) 365 TS0aBH, bonzahélH, dd),
5 8.25 (IH, dd). 8. 21
720141&“%7%% §94§3§ )(72#6(3?92 (I'H, (m, .5 &2

s bi phenyl - 4-yl

¥ : A¥s prepared by

ThctshBtlﬂ%ohﬁ)@uﬁHw Bﬁ&r&i%’tﬁé ﬁféth@tl'o}‘ e)kh%iﬂl@fl te 19)'195@1% Bfoduct
step (i) and 5-fluoro-2-nmnmet hoxybenzene boronlc acid

of sigy (RWR DVBO-d6: d 8.47 (I H, d), 812 (IH dd), 8. 09

H 1§%ﬁ Dgi)sspl&( %ﬁ» &12(?)1{ 9‘978 3% 87q7z|_(‘§H (f’ég (_}g) 21%)77 49 1(ﬁ 'Ein3 7.54-

7.4%02H, uor Dl 1H, dhéBpl ($H] cﬂd)ng'% (1H, d), 2.23 (3H, s).
")-3" -(trifluoronethyl)biphenyl-2-0l The subtitle
conpound was prepared by the nethod of exanple 2 step

iii) feid-bukyly 3" ioidve-[ @i ibieshenyl)sulfonyl]-5-methylbiphenyl-2-v1} oxy)acetate

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

of step (it).



of step (ii). 1H NVR DMsSQJO d 10.06 (IH, s), 8.47
(IH, d), 8.21-8.15 (2H, m, 7.91 (2H, d), 7.77-7.62 s
wQ@ 30d7/089741 7. 35 (I H, dd), 7.14 (IH nm), 6.99 (IPCT/ABR006/003697
iv) tert-butyl
| [5-fluoro-4'-rphenyl sul fonyl)-3"-(trifluoronmethyDbi ph
enyl - 2-yl | oxyl acetate The subtitle conpound was
prepared by the nethod of gganple 1 step (iii) using
the product of step (iii). 1H NVR DMSO-d6: d 8.47

(IH s), 8.25 (IH, d), 8.17 (IH n), 7.92 (2H d),

MO0l 5480 Bl oo ol giits-Lfo B ' has om0,

7. 1Q(15{ de),l@p@(ﬂH dphenyis ¢, LY BNX), 1.39 (o, yor omet hyl
") bi phenyl - ylloxylacetlc acid The title conmpound was
prepared by the nethod of exanple 1 step (|v) u3|ng

Thersub@t}e czompoglzd (vgq-premeyr@d wy the, n(ethqd oﬁ)axamp @B st@}z (-Hv) us)ng the gi2duct
(ﬁsﬁéwm_dd) 7.28 (IH, td), 7.15 (IH, dd), 4.78 (2H, s).
APCI( ve) 453 (MIl) o Exanple 8
'H RRSDMSD-(4:5- & his 96 (3 4, m}<4 7f1m@7g @pi ﬁn%/r 555}zrl49 1Y,3k), PRBOM, d),
n 1d_ 1) 4-Dbronopheny
714U$185f3§ﬁ2h§ %?fQﬁgs e%éﬁ%t$tle compound was
MSpaeparedrbyiihe met hod of exanple 2 step (i) using 4-

5 fl uorobenzenesul fonyl chloride and bronobenzene.
1HNVRDVBQJO. d 8.1-8.02 (2H, m), 7.94-7.82 (4H m,

Example17- 44 (2H, m. ii)
Xa-c or o- 4' Af 4- quorophenyI)squonyIl 2- met hoxybi phe
56 -KdHmdthéx b hhiphenpiayRoxacetibgcidet hod of

exanple 2 ste ¥h(ll) usrng t he product of step (i) and
o chIoro;ﬁ:ge oxybenzene boronic acid. 1H NWR
ﬁfxﬁcrdGH 13-8.06 (2H, m, 8.00 (2H, dt), 7.73 (2H
4-7.38 (4H, m, 7.17 (IH d), 3.76 (3H, s).
5-chl oro-4' - f(4-fluorophenyl)sul fonyl
Bl phenyl - 2-o0l The subtitle conpound was prepared by
the nmethod of exanple 2 step (iii) using the product

of step (ii). 1H NVR DMSO-d6: d 10.14 (IH, s),
3 phenyDsifongl]§e@ditned) , 7. 81 (2H d),

The suErl]'ﬂe driom%o&%cﬁ?v re%ar?dglf %AE g)e f examp?e 6 step (19us)11’1g 4? 99

Mpﬁﬁb@hﬁanﬁﬁw}dﬂ&ﬂﬁhﬂdmmphenyl)sulfonylIb|phenyl-2-y|

1 Th btitl db
N BRSO H Talat bk e COTiop (A8 Mo THBT 40 adam). of.83 G
s). step (ii1). s 1H NVR DMSO-d6: d 8. 15- .10 (2H, m,

8.03 (2H, d), 7.88 (2H, d), 7.54-7.42 (4H, n), 7.03-
6.99 (IH m, 4.95 (IH q), 1.41 (3H, d) 1.36 (9H,

bi phenyl -

The- subjnﬂ(iqwr)ommﬁmgwa?pramrdi Bihme tiettod of exepgin2| st\ﬁ@alh) pisap ageqﬂoduct
t.he 0d,0 te usi ng the product

of o8 (425 b(:f‘%?ﬁl S Bt aalEmiciad 1575 7 (2H 1)

'H mwso@s 8779517, Q?IthH dal) 70774974 %il!i ﬁl) 7 e} 613{ 0d$8 .40 (1H, d),

I'H d IH
73855 (?1?1 m), 723((1H d))7 16-7. 13( H, m)q)S 14 (ZH s),3 83 (3H) s).

iit) 3'.5-difluoro-4'-[(4-methoxyphenyl)sulfonyllbiphenyl-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.
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M5: APCI (-ve) 433 (MI) 5 Exanple 9

r{5-chloro-2'-fluoro-4"-f(4-fluorophenyl)sul fonyl]biph
we@eyiA7l } oxy) acetic acid ) PCT/GB2006/003697

1- brono- 2-fl uoro-4-r(4-fluorophenyl)sul fonv

pbenzeneFerric chloride (0.5g) was added to a m xture

of 4-Dbrono-3-fluoro-benzenesul fonyl chloride (2.5Q)

and fl uorobenzene (3nl) ang then stirred at reflux for

18 hours. The flask was coo%ed to roomtenperature and

the residue was partitioned between aqueous NaHCO 3

1 | Y, e d
H A B R R Wi PR LT R Al B 2 5 0. 716 -
7.1 @31, dyes. VAE H, di,3ysst(aH] dysed from et hanol to give buff
coloured crystals. 1HNVRDVSO- OO d 8,15-7.98 (4H, m,
7.76 (IH, dd), 7.56-7.46 (2H, m. H
iv) Zers-Bilk100y @—'cﬁl'ofd 4rq (43nﬂﬁbﬁ%h@ﬁﬂ%ﬁﬂmwhlﬂbfﬂ%bacgtat'em5t
hox tgedphen The subtitle conﬁoun was prepared by the
Thersyp %’1 CQpRPoER Hig$ Breparsd By the gt @fkpﬁ@(am@ Io¥teri(iid) usifg the product

ot S S UL P IRy

chayapterisafigy., 7.62 (IH, t), 7.51-7.44 (3H m), 7.33 (IH
d, 7.14 (IH, d, 3.7 (3H, s). P
5-chloro-4'-f(4-fluorophen gl')sul fonyl 1bi phenyl - 2- ol

LMM&MMMMWH@@%WQ&M%XMemM@d of

TSP b e e 5 DR B PGS 3D i b o
ofsﬁepQPy)(lH dd) 786(IH dd) 768(IH t), f7g2’(2H
ter ut

Wé{ 91}41%@ éﬁ o 7§96u%9£'24¢1 p), z& s (ﬁi@tlﬁp)ﬁé?rdlﬂi@ﬂf oy T.15 (2H,
) The subtitle conpound was
dd)%m@g?[ega)béjﬁkje}@r%t%%jg gexarrpl e 1 step (iii) using
the product of step (iii). 1H NVR DVBO-d6: d 8.21-8. 14
Fxa lem’ 7.95 (IH dd), 7.89 (IH, dd), 7.74-7.68 (IH,
~58-7.41 (4H, m, 7.05 (IH d), 4.68 (2H, s),
(4" (BE16RIThessulfdnd]-3 - RdiffaoeiHighchyH)- hegtioao@heny|
) sul fonyl | bi phenyl - 2-yl | oxy) propanoi c acid The title
5 C8mpaund @ prepared by the nethod of exanple 1 step
i USE he product of step (iv). 1H NVR DVSO d6: d
§23 ¢2H, m, 7.94 (IH dd), 7.86 (IH dd),
.69 (IH m, 7.54-7.48 (2H, m, 7.46 (I H dd),
~39 (IH, d), 7.06 (IH, d), 4.70 (2H, s). ME:
APCI( ve) 437 (MI)Exan'pIe 10
(25 5 hloro- -fluoro-4'-r(4-fluorophenyl)sulfon
D1ds 12h1 & S propanoic acid D tert-butyl

He)(aﬁ\&hykhs(llazane (4 4 ml) was added to a stirred solution of 2- chIorobenzenethlol 2.0
uor ophenyDsul f onv. nbi

5- I
mD{ C@WQ @V )mb;f@*; gwo?%m& FhEoRY IRIPRFEIE O AFSTAd B vilig White
prediﬁlfhlﬂiaﬁv@éj filt¥rell R8d 'Watsfﬂé?ldgc@fd &éﬁéﬁﬁhfé) % %fv@ Rud 'sab Ht?e‘ &gnﬁotﬁﬁd as a
roduct of exanple 9 step (iii)
Whlgszkd@%g(zH ., 7.96 (IH, dd), 7 89 (| H, dd)

g ﬁM@?ﬁCﬂBSWSE{XZ}? 77}17'%6%31 é‘@ %gé"g 1%413,115 2 (| H | Idg

(23) - 2(

or Oé)henyl ) sul fonyl ] bi phe

TroDENZ N

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

of step (i) and 4-bromo-2-fluoroaniline.
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The title conpound was prepared by the nethod of

exanple 1 step (iv) using the product of step (ii). 1H
wORMR7OB@ d6: d 8.18-8.12 (2H, m), 7.93 (I H deQT/GB2006/003697

7.87-7.79 (2H, m, 7.53-7.47 (2H, m, 7.42 (I H dd),

7.37 (IH d), 6.97 (IH d), 4.78 (IH q), 1.31 (3H,

s). Ms. APCI(-ve) 451 (M1) Exanple 11

(250-2-({3",5-difluoro-4 --4f(2 f1 uorophenyl) sul fonyl | b

|phenvl 2- yOoxy) propanoic acid i | J

" -di thiobis(2-fluorobenzene') Sul furyl chI ori de

H izﬁplzuor o’oenzﬁ@ﬁﬁdt ré){bvhglehflé) [ ﬁo %%IJ/I%%% 43&”@})@): Tre(1H,

ddx eaction m xture was stirred for 30 nin, then

concentrat ed underreduced pressure. The residue was

purified by chromatography on silica eluting with
iif) i2$dhlt&éitﬁf¢ﬁ‘vlt305' ifl@rd-Demé: i la m @lﬂfh@ as an oil,

g APCI ( +ve

Th% @P FrﬁOIEP?‘}néd’Yaé prqnafed byrqha areav@ﬁ@fﬁmmple PiséapAEihusing the product
of dedi

S A P AR NI A S MG PD GRE Rkl sep (i)
witBeyt fiarihsn chasacisytidnn” THE (8ml ), which was cooled to COC

and stirred for a further 2h. The m xture was then

added to a solution of the product of step (i) in THF

;_wawmh&ﬁsdﬂubmmmzmach RT over ni ght,

n.stirred.at d50 Cfor a further
i S i Bl gty ‘o ieiia BECRRPIG? pie 6 ditbs he produc
ofmp'(ﬁm)laumbsﬁh@ﬁlbxd@uc&nd extracted with diethylether. The
| et he fractions were dried (MySO4) and
M5 bﬁ}g6¥Qt3g8 &r reduced pressure, yield 1.9g. Used
directly without further purification. Ms: APCl (+ve)
302 (I\/H-H) iii) 4- brorm 2- fluoro I

POV | 4o a1sh

Th@%etﬂle L?B% n‘ﬁ]?d fhd %’%ﬁ%@hﬁeg{g{ﬂ%g%tf ﬁ?{( ﬁé?%@\elg é)ng g’maé% product
of Stt@, (ﬁ‘é azﬁhCWasamdd diréctly @dstéfiv)2@tHootfustherdheractedetibon was
washed with aqueous sodi um et abi sul fite, aqueous
NaHCO , dried (MgySO4) and then evaporated under

vi) (e etilopsphesyiselfonkilie3 Setilehiebiplsy PRHy1 Yok Pecddiy acid

omat o on silica elutin Mﬁth I sohexane t he
g e PR R Bramyed 2 o ethpg, Og AR, & GBI pipg the product of
g;p@npound as a white solid, yield 0.71 g. 1H NMR CDO 3:
..d 8.16 237 8.05 (IH, %ﬂ 7.67-7.62 (IH, m, 7.53
HNWDM 0?16 S@HIHdl) 8.1 G, 1 T682-8)7 (L), 7 36I(1H,)dd),i A4 (1H,
u (2-fl uorophenyl)sul fonyl]-2-methoxyb
u037%ﬁg9434%258Sé?i5|e conpound was prepared by the
Nﬁhbﬂhédﬂaﬂ7éubﬁple 2 step (ii) using the product of
step (iii) and 5-fluoro-2-nethoxybenzene boronic acid.
1H NV\R DMSO-d6: d 8.12 (2H, dddd), 7.9 (IH, dd), 7.82
Exithﬂel d), 7.62 (IH t), 7.51-7.44 (3H, m), 7.33 (IH,
714(IHud 37(3H s).v _

R !

o T@e subtl e conpound was prepared by the rret hod of
exanp e°2 ep (iii) using the product of step (iv).
. A u( ve) 363 (MH) vi) nethyl
{ff4 nmet hyl pheayl ) sul fo yl ] oxy?proranoate

1) 4-bromo-2-chloro-1-(phenylsulfonylbenzene
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A solution of methyl (i?)-(+)-lactate (6.66g) in
acetonitrile (33m) was cooled to 5C and triethyl am ne

wQ@ 208n08974ndded fol | owed by trinethyl am ne hydrpchicGareod®03697
(0.62g). A separate solution ofp-tol uenesul fonyl
chloride ( 11.6g) in acetonitrile (33nm) was added
dropwi se over 20 mn nmaintaining the tenperature bel ow
5C. The reaction mxture filtered and
concentrated, Diethylether dnd water were added and
t he organic fraction dried (MgS™) and concentrated in

Thyf Q81 ool ks et by 1 BSTPERF Sugfibich Y8 (3B i-bromo-2-

chidroB&nzEhdsnifay] clBode fpdenshe. 2. 45 (3H, s), 1.51 (3H5

S |
ME%gﬂﬂgﬁél(zg{?’é'(ﬂgﬁg%/fluoro--4‘--[(2-f|uorophenyl)sulfonyl]

bi phenyl - 2-yl i oxy') propanoat e- The product of step (V)
1

t he_ praoduct of ste? (V|) (124nmg) and
DU ROEOsneHhoR -4 (B asu Rbighesyli tril e (10n1)

The§IbEit1e Q%Q&th‘,@as&bréﬂa?eﬁl%syatgg gf%ﬂigﬁr ggftﬁﬁplg é\%lt X ?Na ngg{he product

The reaction m xture wa uted
of %M@dér@mamh@dbmzm Wrratihgdid.et her. The o

dr | edﬂ?sgé@? andaﬁjg@itﬁ@%@?ﬁ&f%@@e};g%@é@r .07 (15,

dmﬂhbozegldd§6wa$u9uﬂmﬁ3nﬁﬁhu3phronatography on silica
eluting with i sohexan en 4:1 i sohexane/ et hyl
acetate to give the sub-title conpound as a col ourl ess

iii) Qi- &hlor)élﬁﬂlﬂ)ra-al isheMeN2- 41 (MHH) S viii)

uoro-4"-rr2-fTuorophenyl)s

3
Thwfoaﬂy p%pqmé rvgﬂs prepgred dyythg metdpd ab pxampdé ¥ sthh éiiip nsiogithte product
0f%%%§iép (viit) (121mg), IM NaOH (0.4mM ), THF (2mM ) and

2m) were charged to a flask and stirred for 3

M3 ¥ V@ﬁﬂlﬁﬁbﬁ)concentrated under reduced pressure.

The residue was di ssolved in Et QAc, washed with IM
HCl . The organi c phase was dried 0 (MgJSO4) and

_ 1v) cethye(S)-at E3l-chvde 5- frtledﬂ@"&ﬂhjhﬁzﬁﬁﬁ(bﬂvﬁbm(a@ aevuobw}ﬁrwah@ate

The sugp ﬁ%&?@%m@ );V\Q'Q{?rteggg(ﬂ)% q1€ Eli?thoﬁ)of exa o Ié_l I Hlé/lls@a)) using gg product
ofs(td;ﬂ'dm)tahdth% duﬁié“f&ﬁalﬁﬁl)sllgteﬁ‘%vﬂ”" dd), 7.24 (I1H td),

1\R3 (Lt gdf) 4. 96 ¢ 1.43 (3H, d). M8
MSAMMVGEA49486 D H) Exarrple 12 (2 y)-2-( 3" 5-difl

uor o-4 '- f(4-me

I|oxy henvl)sulfoanblphenyI 2-yl }oxy) pr opanoic acid
4y(phenvlisulfonyl)biphenyl-2-ylloxy}propanoic acid

The t[xtieﬂ’coﬂ%gux%%g%& e% rgdslﬁj (%18 n‘%éLhoH @gg)ﬁagrgolér Plese’[%&tm)éxlsgg é]%ee%‘oduct of

stef{ {i}). usi ng 4- br ono- 2- fluorobenzenesulfonyl chl ori de
VR O d6; d.7.94 (IH t), 7.89-7.85
'n FOR BRSO B0 £ lh a8 555 St 780 (i, dob. i (I, w767
1), 12 197k4), 328 n@% 7%)3 111 dd), 4.95 (11, ), 1.
) fj-ﬁaenZy)ox { hj ( | uor % 4' -( q> 4ﬁoxyﬁﬂenyl)sulfo
Lﬁ%%ﬂﬂbV@ﬁ@ﬁ& Hhe subtltle conpound was prepared by the
nmet hod of exanple 2 step (i) using the product of step
(iii) and [2-(ben2yl oxy)-5-fl uorophenyl ] boronic acid.
1H NV\R DMSO-d : d 8.01 (IH t), 7.9 (2H d), 7.64 (IH,
dd),.7.58 (IH, 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).
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iii) 3 ,5-difluoro-4'-r(4-methoxyphenyl

")sul fonyl 1bi phenyl - 2- ol A suspensi on of the product
w@boogiag4(ii) (838ng) in acetic acid (30m) aneCGBR006/003697

Pd/ C (200ng) was stirred under 2 bar pressure of

hydrogen for 30 m n. The catal yst was renoved by

filtration and the filtrate was evaporated to give the

subtitle compound, yleld 630ng. 1H NMR DVBSO-d6: d

8.04-7.99 (IH m, 7.91 (2H, dd), 7.68 (IH, dd), 7.6

(IH dd), 7.23 (IH, dd) 7.18 (2H, dd), 7.09 (IH, td),

Exanfb2¢! H, dd), 3.85 (3H, s). iv)
fern- utvU2A % (i3 'delfluoro 4' [(4 nethoxyphenvnsu

gnpoundg%?ﬁ\prepared by the hethod of exanple 3 step

(1) usif e product of step (iii). 1H NVR DMSO d6: d
. 08 I m, 7.93 (2H, dd), 7.73 (IH, dd), 7.68
$, 7.33 (IH, dd), 7.28-7.15 (3H, m, 7.02 (IH
4.91 (IH qg), 3.86 (3H, s), 1.41 (3H, d), 1.34

2. y) 2- r{3".5-difluoro-4"'-[(4-methoxyphenyl)sul fonyl 1
bi phenyl - 2- yI}oxy)pro ranoi c acid The title conmpound
mas prepared by the nethod of exanple 1 step (iv)
dithiobist3-chiorobengena)f step (iv). 1H NVR DVMSO-d6: d 8.01

The( i\fdtltlé %om%g\%%i Qﬁ%yé)d%reflz b? Q})fg rr%thoq% 05 Zex% 8P_}g| Eid)s%p 4(1)7 hlsmg 3-

chlorqbanzeur)athus 85 (3H, s), 1.34 (3H, d). MS: APCI (-ve) 447

S(%%klggé?gﬁthélfluoro 4' -f(3-fl uorophenyl)sulfo

ayIIblphe avl - 2- vUoxy) pr Qpanoi ¢ aci d
SG- f benzene ) The subtitle conpound

: PR e UronsnEms| e 11 step (i)
The léﬁlbtﬁﬁ: o%m B{mcuw&t 0B inRkhod W
p( A mﬁgrgd@%(gw(sz e to e%l%sép (1(#) using the product
Ofﬂ&psraw%ﬂtmrmh%ﬂ@mmwmhme |Iuorophenyl)sulfonyl]benzene

bt TSI A 08 8T o,

1.5%B86 6ltt, met4K(1IIEO0C. 4- bronmp-2-fl uoroaniline ( 1.23 g)
was added portionwi se and the reaction m xture was
stirred at 6Q0C for 2 h and then concentrated under

iii) F-edomopltbnyt 2 §'sdifieoro-Pheethesytipten{l24-H @)fod@s di ssol ved in

and MCPBA dded porti onwi se at
The %’%&fﬂ@l’? VP PFeRREed b&ttrler%l‘étga %9@?@%]&2 4¢P ({i) 8ying the product
of sté}e(m%hﬂ gulero-TReHoRFsdnER aRshivReed W th aqueous
od unrnetablsulflte sol uti on, aqueous NaHCO 3, dried
orated under reduced pressure. The
resrdue mas purlfied by chromat ography on silica
elutlng mrth 9 1 |sohexane/ethyl acetate to give the
phlerophenshginfony] diflwhiobi mebr(o 67 g)- 1HNMR

The %él%fo%gz?gﬁwgs n;%?‘epa%e%l?)y %\E ﬁ’eﬁb‘gff e% Iyle 2 ste(p (111) usﬂlg the product

of stgp 6li) atidflouor teib@midet hoxybi phenyl - 4-yl  3-fl uor ophenyl

S n h title conpound was prepared by the
Ddsﬁg#ﬁgdgﬁé z&g le 2 step (ii) using the product of

step (||) and 5-fiuoro-2- met hoxybenzene boronic acid.
; t) 7 85 (IH 1d) 7.75 (IH

The Zulﬁt?tle%dﬁpoqgg )Jvas Ere{;élre& Bﬂhque)thorﬁof%%a&f)le '1 s@ép (’111)3111% the product
of stép (iv).
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iv) 3" ,5-difluoro-4"'-[(3-fluorophenyl
")sul fonyl 1bi phenyl - 2- ol The subtitle conpound was
w@e@paswdl by the net hod of exanple 2 step (il iPCUEBRE6/003697
the product of step (iii). MS: APCl(-ve) 363 (MH) v
met hyl
(25V2- ({3\5-di fluoro-4'-[Y3-fluorophenyl)sul fonyl ] bi ph
enyl - 2-yl | oxy) propanoate ghe subtitle conpound was
prepared by the nethod of exanple 11 step (vii) using
1 the product of step (iv) and the product of exanple 11
HNM@DM@O%W P3) 37, ( ) g
RS0 dhg VR (B, 981523{]%1)) #537% 3 g(}(%}ﬂém) 7.07
702((?1% 80 dd)649&(2(Iﬁ+sD 1rf4)4(9H,82 6 77 (| H, n) 4.72
(IH, q) 3.72 (3H, s), 1.51 (3H, d). vi)
(257-2-({3",5-difluoro-4'-[(3-fluorophenyl)sul fonyl] bi

_ﬂmﬂﬁ%ﬂwﬂmﬁealﬂumbmmmmxmmmmd Was

The 11 ?ﬁg eomﬁo ats?)reeg%nrgé lgzl 3}3 ef%%l S St e%}f \BIISII&é o Id?lgt of

stept(y), 7 87- 7 736 (5H : 7 67 (IH, td) 7.33 (IH dd)
03 (IH q) . 43 (3H,
H “g“ﬂ% W&goﬂﬁcg@ 0941 Ha.Q02H) éﬂaﬁ%ﬁ& 141H,(111)57 éﬂl(HrLdidZL .24 (1H,
td), ?()éufﬂ . QPﬂG(QMQS)U' fonyl |
5& bi phenyl - 2-yl }oxy) acetic acid i
]Wsiﬂbﬂﬂﬁb4 (¥ethy| r henyl 4-fl uorophenyl sulfone 5 The
subtitl e conmpound was prepared by the nmethod of
exanple 9 step (i) using 4-brono-3- nethyl benzene
gmhfﬁhyl chloride and fluorobenzene. 1 NVR CDC 3: d

chlor _Fr 4- quorophenyI)squonyII-Z met hoxy- 2- me
§]:thylblp‘h The subtitle conpound was prepared by the
et f exanple 2 step (ii) using the product of

) and 5-chl or o- 2- net hoxybenzene boronic acid. -

: APCl (+ve) 391 (M+H) 15 iii)
-chloro-4'-f(4-fluorophenyl)sul fonyl]-2"-nethyl bi phen
yl - 2-ol The subtltle conpound was prepared by the

]:blb ( jhafy]tshilfora roduct of

20 mE ) ﬁ. »
The ??@nghﬁ()g%ﬂsm%s i Bioret P R eng e o4 ssApple et ying erocuct

of exayiple?9 Weﬂ (i)%d Fmetet-2hetbRebaubid dok@icapound was

epare t he net hod of exa Ie 1 step (iii) using
1 N RSSO o1 Drébh A 773 {1 HLNB, TedichiFr 08 7 4961 M gige-7.15

3H V)011Hd691 :
( %é) chﬁoro)4 8 $}1 P dﬁdgﬁéﬁy%gsgﬁ%o%yl1-2'-nethy|biph
enyl 2- yI)oxy)acetlc acid The title conmpound was

ii) 2'?@%99&5@4 %éoztggﬁen@@%n%ﬁ.;fm% M&S( ! ‘é) 8“?'0”?%

The dutdbt],e comPOur(d whs [iypared B the bhetidd)of e¥ardfle Q2p 1I))us1n% the product
feil 61)3739(2H m, 7.20 (IH, d), 6.99 (IH d

of stepy 2.2 (3H s). M5: APCl-ve 447 (M) Exanple 15
MS: MM(-ve) 360 (M-H)

iii) tert-butyl ({2'-fluoro-4'-[(4-fluorophenyl)sulfonyl]-5-methylbiphenyl-2-y1} oxy)acetate
The subtitle compound was prepared by the method of example 1 step (iii) using the product

of step (i1).
MS: MM(-ve) 472 (M-H).
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(251-2-(f2' -chloro-5-fluoro-4'-(phenyl sul fonvl) bi pheny

| -2-vl loxy}propanoic acid i) 4-brono-3-chloroplienyl
w@b@nyso7gul f one The subtitle conmpound was prepPCEGEBRYG6/003697

the nethod of exanple 9 step (i) using 4-brono- 3-

chl orobenzenesul f onyl chl oride and benzene. 1H NMWR

DMSO-(1GC d 8.19 (IH, d), 8.05-8.03 (3H m, 7.83 (IH

dd), 7.74 (IH, t), 7.65 (Zk, t). i

2-chl oro-5"-fluoro-2'-nmethoxybi phenyl - 4-yl phenyl

sul fone The subtitle conpound was prepared by the

nmet hod of exanple 2 step (ii) using the product of

step (|) and 5-fl uoro-2- nethoxybenzene boronlc aC|d
A HlugaA EiAstuetepheny BsuifonyiR S aretiidbiphenyl-2 31108

The %ﬂ{lgonzp&aﬁd%xj E‘gr rf_dl_ %Erg% ﬂl%ﬁ'od é? lep%?ll g F(w 1151}1g th% product of

step @li). chl or o- 5- f | uor o- 4' (phenylsulfonyl)blphenyl 2-0

' NS RO § s BR Foi7 g RIRGRhy bttt o el B) 7.50 cm
dd), ibb gifYRdgVB@ct@H 4, @9@@}%&#'4 @)(%)}185),??2&3%8% 3(H2H 'y
Ms: MM@V?NW(M) )-7.10 (1 H, td) 7.02 (1H dd), 6.92 (1H,

dd). iv) tert-butyl

C2>SM-2-|[2' -chl oro-5-fl uoro-4'-rphenyl sul f onyl ) bi phen

_£&¥E_2%ylloxy| propanoate The subtltle conpound was
3-RhGHR%- % ' X > ) using the
prout HPRvREDIBo- d8- 5878742 8, 06 (3H,

o4, 8.01 95(IH m 779772(IH m, 7.67 (3H,
t), 7. 4 H td), 7.17 (IH, dd), 6.95 (IH dd),
. 168 (IH, m, 1.32 (9Hs), 1.26 (3H d). V)

2' -chl oro-5-fluoro-4'-fphenyl sul fonyl) bi plienyl-2-yl
oxy} propanoi ¢ acid The subtitle conpound was prepared
by the nethod of exa ole 3 steo_ i) using the product

n3-d hyAE(pBRrS dengl- 8. 07 (3H, m),

The ub%ae gg:}ﬁboq)v%as %zegg:? tﬁ‘“ﬁ%&@ %}(%&{)lé b'@ltep (ﬂz gsnz% E_lfé product

of ex@,@plel\?&tep&ﬁ)@nd&lymt&@xyMm@thﬁpmnpl)bomﬁlc acld
[ (4-fluorophenvl)sul fonyl 1- 5- et hyl bi ph
MS: %é%’e %47;(?{;@93/) acetic acid i )
3- quoro 2' - met hoxy-5' - net hyl bi phenyl - 4-yl
he btitle conpound was

e 2 step (ii) using

By Shebd(dflexagle 2 ste:E| (111R/Rsmg the product
(3

The idbﬁtl@é&ﬂp{ﬁ&d Qfas the
nyl ) boroni c aci d.
H

o

(2-met hoxy- 5- nethylp
of SigRBO- d6: d 8. 10- 8. 03 n, 7.60 (IH dd), 7.55-7.50
MS(‘\%IV%‘H(N[%% (I'H, dd), 20 (I'H d), 7.04 (IH d),

4 (3H, "'s), 2.28 (3H, s). ii)
-quoro 4'-[ (" 4- quorophenyI)squonyI] 5- met hyl bi phe
J . d b

jﬁr

The salbe]:ie (:cbn)lpouil&lxx,{slklﬁe&xﬁd)oyi &xe mbtﬂ)d%ilf e((zlﬂ'rble 8)step $111@ QsiBg 2 product
fat %ﬂ , 7.68 (IH, dd), 7.59 (IH dd), 7.54- 7.49 (2H,
ofsigg()-2 16 (1H, d), 7.05 (IH, dd), 6.86 (IH d), 2.23
MS: (PdI-ve 101 (Mi[-bhus1]).- butyl ( {3'-fluoro-4"-[(
4-f 1 uor ophenyl ) sul f onyl 1- 5- net hyl bi phenyl - 2-yl }
ocy)acetate

iv) {[3'-fluoro-5-methyl-4'-(phenylsulfonybiphenyl-2-vlloxv}acetic acid
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The subtitle conpound was prepared by the nmethod of
exanple 1 step (iii) using the product of step (ii).1H
wWORR7DBBE@ d6: d 8.09-8.04 (3H, m, 7.69-7.63 (PEY/GBRI06/003697

7.55-7.49 (2H, m, 7.24 (IH d), 7.19 (IH dd), 6.93
(IH, d), 4.67 (2H, s), 2.28 (3H, s), 1.38 (9H, s).

iv")
f(3'-f|uoro-4'-r(4-f|uoropgﬁnyl)sulfonylI-5-nEthyIbiph
enyl - 2-yl }oxy) acetic acid e subtitle conpound was
prepared by the nethod of exanple 1 step (iv) using

Th:,té s’ﬁﬁtn@é %ﬁgg&%é\'%@ﬁa(r%ﬂ)}; t?%e frgewgg%%a% 5%}3}? #)37? @ﬁf?gége product

of qpmm)d) 7.19 (IH, dd), 6.95 (IH, d), 4.71 (2H, s),

RS- 48 p Dt Tttt Yt RV fraf e om

d), ?)I&IHC,QMD ,®. BqilH, «ls)) 47|D]I¢(ZHYQ;|) l‘k;J27 (3H, s). H o |
enyl ) sul f ony enzene The subtitle
chﬁggﬁﬁg&gégqbrepared by the nethod of exanple 9 step
(i) using 4- bronobenzenesul fonyl chloride and

ani sol e. 1H NMR DVBO-d6: d 7.91-7.87 (2H, m),
Examgle2d 80 (4H, m, 716712(2H n, 383(3H s). 0

)sul fo
o |'I'bi phe The subtltle conpound was prepared by the
ﬁﬁgthod d anple 2 step (ii) using the product of

) ¥ and [ 2-(benzyl oxy) - 5-chl or ophenyl ] boroni c

NVR DMSO-d6: d 7.95-7.91 (4H, m, 7.77-7.74

, 7.43 (IH, dd), 7.40 (IH d), s 7.31-7.29 (5H,
7.23 (IH d), 7.16-7.13 (2H, m), 5.14 (2H, s),
i) 3 , 5-di fluoro-4'-

ayl pheniylfsnifgrel bi phenyl - 2-ol The subtitle

i) 4ty 2 6rdiflyoraplier
A s?lﬁpay%ﬂgﬁ% cﬁgu%%ﬁ&e d‘ﬂ yg&%nl;]c? sg%}ti q;l% a(%g algg; (%& /aﬁatgrﬂt%ﬁe (20
ml) aree stinredaat i56°CL HE hl‘dﬁldmﬁ@iﬂiﬁ)roadﬂﬂle 95(-) £) 89 {dESpoRionwisd Snd the
reaétl%gmlgﬁ.&e \ga7 e ﬁg :a_f%o(i?)fbrs’z?]g %nSd(r%{a_lpH o&?gx}tﬁa@;l'u%ger_regﬁc%& pressure.
Theheﬁdlmj(w@ Jvag his@med% abetit-20R (M yphi it dgeH bé@faﬁak ey g 30%
%oxy) etaf6 s The subtitle co

in aﬁv%)aawé%) ?ﬁé‘tt oL éwa?ﬁpw@mlg@@é}%%? i Ic)e WP .a%ed the
mn&tﬁ@ siﬁfé?l%ﬁi filRfheS3 RG] 'ah('l the®Bde E(ﬁfdt ﬁl%dydff o —er‘% ﬁ &b through

whi ch was used directly in step ( wi t hout
to thempxpetervithent ifgther purjfication.
{5-chloro~4'-[f4-met hoxyphenvDsul f onyl 1bi phenyl -2-yl)o
xy)acetlc aC|d 10 The subtltle conmpound was prepared
i) Yrghlptee3. fri ethany dphéiw Julfomeng t he product

Thefrugﬁttl Q@%ﬂ) \(%fl_lwaﬁ)prepye %%@et(hﬁﬁl_lof Fgfaan}eg%g{eggh n%[b% the product

of step(®) ankits-cidath-2-shetRéxybeikens borodicBBid(Which Shas uddd dRedPlestep (iv)

Wlﬂf({ué&l%ﬁ‘%?h&ﬁﬁgﬂﬁtﬁogul fonyl | -3', 5-di f | uor obi phenyl - 2- vUo

MSXVIM(CRY) 394 8 DI.,1 -dlthlobls(2 chl or obenzene)
Fbxanethyldlggﬂazane (4.4 M) was added to a stirred
sol ution of 2-chl orobenzenethiol (2.0

iii) 4'-[(2-chlorophenyl)sulfonyl]-3'.5-difluorobiphenyl-2-ol

The subtitle compound was prepared by the method of example 2 step (iii) using the product
of step (ii) and boron tribromide.
MS: MM(-ve) 379 (M-H).
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20 mM) and DMSO (3.7 m) in dry acetonitrile at room
tenperature. After 2 h the white precipitate was
wo dovmsedl and washed (cold acetonitrile) to giRPET/GB2006/003697
sub-title conmpound as a white solid (2.27 g). 1H NWR
ChA 3: d 7.56 (2H, dd), 7.36 (2H, dd), 7.26-7.14 (4H,
m. 25 ii) 4-brono-
1-[f2-chl orophenyl) sul f onylsd- 2-f r uor obenzene The
subtitl e conmpound was prepared by the nethod of
exanple 13 step (ii) using the product of step (i) and
4- brono-2-fiuoroaniline.1H NMR CDCl 3: d 8.38 (IH, dt),

8. O(I dd) 760-7 51 3H, , 7.45 (IH, dd), 7.29
o3’ onyDbiphenyl-2-ylloxy}acetate

iv

The%ub%tl%'cHﬁb@un% wa@gﬁﬂg Iyggtg {r}}\é élog Oy%’ﬁ%l%hﬁg? ntg}a ngusmg the product

subtitle ctonpoun
of stopdip ndhich msepec( the)ctham step (u\bewmmmmher@hnﬁwpn( ii) and
hox benzene boronic acid which was used
M y
SﬁEﬁ@H?ﬂy i'n 'S ep (iv) without further
characterlsatlon i v

Theemlanfpin Ialdswae fdd)b Ltﬁé Ilﬁgtht)dp to : |
e borp?) mdSd g)rr éﬂﬁ] b y o ?{, egiﬁﬁ’l H:Cl stﬁ(’_}?tugﬁggﬁe ﬂrgduct of

Swéhgt butyl (
TN UG arsaphony b) 94 fanh 1 3 % 3 LU G NOIOR Pk 8, 7.54

€ sub-title co s p epdr

% ﬁ%acetate
(le%) fe (Hbtdddd - 13r(1Hxdmpiee (AH.sh.ep (iii) using the
MS P tgp (iv) which was used directly in step
R§q§?4 o@éfﬁurther characterisation. vi)
({4 -r(2- chlorophenyl)sulfonyl
i fi oblphenyl 2-yl }oxy)acetic acid The
Ratﬂh?ﬁ@aggﬂn%ﬂﬁ fhas prepared by the nethod of exanple 1

v ami@p) th\Pha algnétf&es@@duct of step (v). 'HNVRDVMBO-d :
8. 14 , 7.82-7.67 (5H5m), 7.36

( I Hest aaé;plesya &na(i? Hp at ]dsng/m} n(l)gn aPEpPrighp) solvgntzand (adsdinigtyred to

[~ l T via O
fZS 2 Fg&?ﬁé’%{h ¢heit TP, 1%1}%2 OF V2 dh mout (PG, 3 midke).

Bloqd Szmp 158 21 TpmeyRiHims thedhidveil (T4Vdg$ecald33-tﬁm Iaﬁmnmetiatlon) at a series of

b ub- t|
tlmep[{oggg L %eﬁ% ZJD m?t'f(ﬁ ed(}?i&?%g élg Celi‘ltrl cga yas%lg I‘rc?%oved for
analysig rRimnazsamplﬁs @ra‘thaﬂml}esd.nhsﬁn:gMB/Mﬂ hﬁtf tohCerid oIt paR et

com nd d ?rpﬁloar s?r;%ng ;,thr plaema concentration — time plot is

analyq@ﬂetmylg ﬂltl cfoﬁﬁ[)drblhll sbﬂ@ﬁlﬁé'WfﬁlﬁEnEiﬂl@l gjhﬁrsfgﬁmgalﬂ%w CA).
th%ﬁ' a the ne hod of exanp ste i1) using
& ’&lPé‘ anﬁfer%ﬁ"é a3 plpargpeg, ‘Bﬂif*m%ﬁ@tgbwwmweﬁf@me
detetiined)i Cordgdudlds dittoMiita BYVE e >3 dd), 8.00
(2H, dd) , s (3H, dd)’ 7. %‘g"aﬁglﬁg §d5)}(°l“}}l 07 (IH, ddd),
7.02 (IH dd), 6.92 (IH5 dd), 3.79 (3H, s). iii)
Phasma& @@ paif | uor o- 4' - (phenyl sul f onyl) bi phenyl - 2- ol
The su t|tIe conpound was prepared by the nethod of
ep (iii) using the product of step (ii).

NSPH%DQ’ ‘ggs p%:?(glxage%flfgm Perkin Elmer Life Sciences with a specific activity of
100-210Ci/mmol. All other chemicals were of analytical grade.

HEK cells expressing rhCRTh2 / G 16 were routinely maintained in DMEM
containing 10% Foetal Bovine Serum (HyClone), 1mg/ml geneticin, 2mM L-glutamine and

1% non-essential amino acids. For the preparation of membranes, the adherent transfected
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iV) nmethyl (2Sv2- _
{|] 3" -chloro-5-fluoro-4'-(phenyl sul fonyl) bi phenyl 2 -

WO kjoange7ir r or anoat e The subtitl e conpound was PCERBR@®E/003697
by the nethod of exanple 11 step (vii) using the
product of step (iii) and the product of exanple 11
step (vi). M5 MM +ve) 449 (MrH). v )
(28)-2-{[3'-chloro-5-fluor§)1-4'-(phen g _ _
| sul fonyl ) bi phenyl -2-v | " |oxy}propanoic acid The title
conmpound was prepared by the nethod of exanple 11 step

HEI{ééllb bv)ereﬁbﬁg‘gt J?)ﬁﬂ@é' %fﬁglé)Q%yff_I{l?sﬂ éﬁﬁ;ﬂ%gﬁ{gp és@)gpgéztglg%ue

num@pq_TK’{ﬂy 0- 070]@7 I\(I@mnaltlgsyels7qf36:epﬂokbxpﬂck}1,on iveﬂﬁndlhddd by dddition of
500%&8% @ ae’ rrf& ‘Célg 235{ é_hougg of cultur% ’E}?él_elidher)ent CNES w%ashe?d once

with(p(MSphh'(eS)uéﬂated rsaiBlee{HBS,)fﬂ)aﬂlﬁaelrt)blllfacﬁory}Smﬁll detaabed3i thé ediition of

snd il AT B 0 e s oo bGP 70,

0. 1nﬁ\){allrfhio&1ra1ﬂol sxtnaﬂ Em)A L(BlrﬂM phenyd MeBly? ha PNl rRle ancMﬁ)Oug/ml

bam%]o ﬁ%ﬂﬂ WFF‘GJGBPPF% PY) ﬁﬂ’éfh@lgé)t@alaf 2Hxe foroLOrmigbies bte4?§e1r¢e

suspéfR Al RAIF th @rig RAPRIRA: ¥¥ESesR hRRALAd Qﬂﬁog ?s
exanple 13 step (ii) using the pro uct of step |) ad

disruptaghusiag-aP oy teasrhomeigknises for H 2MRCERIBsts bleeimglhE(tuH; intijs at all

t1megd)§ﬁb1()l< g& %}g rfléév{%ﬁgl‘ Qyﬁitg%‘ug(a{ ?_1'? §[ 2§2bxg for ? 6 tmr?utgslat QL&" and

the 1gerghrang ﬁ:mgn pblleiqcﬁjy- ad;nfriﬁugatlon & %ﬁ&@ﬂgﬁhym mhﬁ&y lat 4~Cy | The final

N A T N N

the [sbtein dohicht detaiminell] MphbraefRtRANELAZEITE iR OHIMBICalRGHE -
I\/IS APCl (-ve) 393 (MH. iv)
-[ f3-chl or ophenyl ) sul fonyl ]-2',5-di fl uorobi phenyl -

0 | ATl Q@sa§y{3’%ﬂetﬂeﬁ‘oﬁ1€é‘m9 RchiNBSed? ‘b@@&}ﬁ&ﬁ v@lﬁe b %H%i?ﬁia@é

exa ste ii1) using the product of step (i1]

(Fisher)y rgg@lr H1AsEaY} kg gellspmpmt conpening $R Thrvgre goated onto SPA
PVT( W’GA pééhy L Athersham). Fo coafl?% 111Pra5¢s xgerg 11%cubated %’Iﬂl eads |a1t

-r(3-chl oropheny ["uor obi pheny
typlcaily Péptglynambtaat eronmpauhg beaﬂd; & 460 rmﬂwmdstmagmtﬁmmvaﬂlgthy (The

o B R BT 5 RS o

weredblleted b’53 5e1ﬁr1ﬁ1%atﬁc3ﬂé§00@g for' Tréfaufel b 4°@§i )wasﬂecﬂ%rce with %ssay buffer
dd),. 4.48 (2H, s), 1.44 (9H, s). vi)

50“&‘%}}%9@ 76&6%@#3& |RagRgsm 2h105d<a|af111 ﬁé@lbrmeﬁﬁmydedzn

assayﬁﬁﬁ'&&yﬁﬁ%tdoﬁceﬁ&ht@onwfqo ?ﬁnllle conmpound was prepared by
the net hod of exanple ep (iv) using the product of

st E@ph(assay cOpaiiR2ONBO6 @6nMc[ EB| PO, ( 204! ntembrBie @Bufaldd, SPA beads
bothv}\l fﬁga}( lin;_ﬁfez 87 164 o§ 9{&%‘ Yo d§(321}1t(1wr 1&}6;@]@3}(&%&1{@%&95@@%&11
D, (BX&GID £ fét Hetermination 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%
DMSQ (compounds were now at 10x the required final concentration) and this was the
solution added to the assay plate. The assay plate was incubated at room temperature for 2

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

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



({2'-fluoro-4'-f(4-fluoro

rhenyl ) sul f onyl 1- 5- net hyl bi phenvl - 2-vl } oxy) acetic acid
waQ@z2d0708970t 2' - net hoxy-5' - net hyl bi phenyl - 4-yl PCT/GB2006/003697

4-f| uorophenyl sul fone The subtitle conpound was

prepared by the nethod of exanple 2 step (ii) using

t he product of exanple 9 step (i) and

5- et hyl - 2- met hoxybenzene fporonic acid. 1H NWR

DVMSO-d6: d 8.00 (2H, ddd), 7.73 (IH dd), 7.66 (IH

dd) 7.49 (IH dd), 7.24-7.18 (3H, m, 7.01 (IH d),

§$‘T° Al ty 223‘“19? 473?5&095'8%@% 3@5 %Bﬂwlf )f%l%%%p ERpRers-8:

t|t conpound was prepared by the
exm%@?ﬁ%gmﬁﬂ5§§ V%O &tep (iii) using the product of
step (i). M. MM-ve) 360 (MH U tert-butyl (
{2'-fluoro-4"-f(4-fluorophenyl)sul fonyll -5-nethyl bi phe
nyl - 2-yl} oxy)acetate The subtitle conpound was
prepared by the nethod of exanple 1 step (iii) using
the product of step (ii). M. MM-ve) 472 (MH).v)
({2 -fluoro-4"-[(4-fluorophenyl)sul fonyl 1-5- net hyl bi ph
enyl - 2-yl >oxy) acetic acid The title conmpound was
prepared by the nethod of exanple 1 step (iv) using
the product of step (iii). 1H NVR DMSO-d6: d 8.14 (2H
ddd), 7.90 (IH, dd), 7.84 (IH dd), 7.68 (IH t), 7.50
(2H, dd), 7.20 (IH dd), 7.09 (IH, s), 6.90 (IH d),
4.62 (2H, s), 2.22 (3H, s). M. MM-ve) 417 (MH).
Exanpl e 22
{f3" -fluoro-5-methyl-4"-(phenylsul fonvl) bi phenvl -2-yl|
oxy}lacetic acid i
3' -fluoro-2-net hoxy-5-inethyl-4"-(phenyl sul fony
bi phenyl The subtitle conpound was prepared by the
nmet hod of exanple 2 step (UJ using the product of
exanple 2 step (i) and
"~ (2- et hoxy- 5- net hyl phenyl ) boroni c acid. Ms: EStve 357
(MH) . 11 3 -fluoro-5-nethyl-4"-(phenyl sul fonyl) bi phen
gl -2-o0l The subtitle conpound was prepared by the
met hod of exanple 2 step (iii) using the product of
step (i). Ms: APCl-ve 341 (M1). iii) tert-butyl
{r3" -fluoro-5-nethyl-4"-(phenyl sul fonyl)birhenyl -2-yl]
oxyl acetate The subtitle conmpound was prepared by the
met hod of exanple 1 step (iii) using the product of
step (ii). Ms: APCl-ve 401 (M| 7-butyl]). iv)
{r3" -fluoro-5-nethyl-4"-(phenyl sul fonyl) bi phenyl - 2-yl |
oxy) acetic acidThe subtitle conmpound was prepared by
the nethod of exanple 1 step (iv) using the product of
step (iii). HNVRDVMSO-d6: d 8.06 (IH t), 7.99 (2H,
d, 7.77 (IH, tt), 7.70-7.66 (4H, m, 7.23 (I1H d),
7.18 (IH dd), 6.94 (IH, d), 4.71 (2H s), 2.27 (3H,
s). Ms: APCl-ve 399 (M1). Exanple 23
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{f5-chloro-3",5 -difluoro-4
>- (phenvl sul f onyl ) bi phenvl - 2-vl 1 oxy}acetic acid i)
wd 2008042, 6- di f|1 uor ophenyl phenyl sul fone A sBCTIGBRIV6/003697
of di phenyl disul phide (1.26 g) and isoanyl nitrite
(1.2 M) in dry acetonitrile (20 m) was stirred at
500C. 4-brono-2,6-difluoroaniline (1.0 g) was added
portionwi se and the reactkon m xture was stirred at
600C for 2 h and then concentrated under reduced
pressure. The residue (2.1 g) was dissolved in acetic
acid (7.5 m) and hydrogen peroxide (0.7 m, 30%in
aqueous W w was added and the m xture stirred
C AH@@rnight at 1000C. Ice was added, the m xture stirred
for a further 30 mins and the beige solid filtered off
(0.76 g) and taken through to the next step w thout
L. f ok egvenoupd of formule (D er 2 pharmaceutically acceptable salt thereof:
5'-chl oro-3. 5-di fl uoro-2'-net hoxybi phenyl -4-yl phenyl
sulfone The subtitle conpound was prepared by the
Qldd of exanple 2 step (ii) using the product of
tep (i) ang 5-chloro-2-nethoxybenzene boronic acid
R’ edodirectly in step (iv) without further
ation. MS: MM-ve) 394 (MH. iii)
d -pﬁepwf%ulfonyll 3', 5-di f | uor obi phenyl -
ub | egconmpound was prepared by the net hod of
e 2 Btep (iii) using the product of step (ii)
pjoron tribromde. Ms: MM-ve) 379 (MH).iv)
yl
{[SXchIoro 3\ 5" -di fluoro-4'-fphenyl sul fonyl) bi phenyl -
-yl ] oxy| @tate The sub-title conmpound was prepared
by the nmeth 8 of exanple 1 step (iii) using the
product of step (iii) which was used directly in step
(i.v) without further purification. Ms: ES(+ve) 495
1nwh(lcm+H) v) {[5-chloro-3
I I
A and Dré ﬁirﬂgaﬂeﬁgén@l ‘éeleét@ o 2‘%]0%8{] lﬁbﬂ) noﬁﬁxnﬂé Cel 3 %&ﬂ Qﬁé bikoxy

acetic Pe title co nd was prepar

- (the Iptar Bdoups caxbamgptiondllyswbgsitfted by o orgnarh balpgandierns)pf

15

20

25

s B 8 OS5 gk Bl s

Yisqbddd3 d), 7.46 (IH, dd), 7.12 (IH d), 4.80 (2H s).

21 S o) SR b e e Bl .

6 alky\ll R’,‘l%tall(bxmﬂltl kal 'ﬂg@ﬂlemrrﬂplhb ahiRr &tk g@a{;s Bdbe optlonally

dm ni st ered rague Dawl ey rats either via the
Substtt%ﬁeri bsoérlﬂgwrpmﬁnmﬂﬁregﬁo&l eerkal the mouth (PO, 3
R! andH®$8dep rﬁiﬁgﬁ RS0 8 Sy @bSed KIRVGED ¢/, AWy il vein
a(reversg gl ee?o IV'agnrgﬁstrailonl3ag&ag§g i es of
or time points and placed on ice. Blood sanples are

R' arf304bhditd e 2 atrsgse?grggésggg@g@ S 9&@@%% S more atoms
selected ioen®y KINRemd dikel paptontllcobpiuted b eheomhoe d, f;aikys and

ndard The pl asnma concentration - tine plot
Isﬁgﬁ'%%ﬂveégaﬁﬁﬁﬂg the commercial software W nNonLin

3.1 (Pharsight, Nbuntain Vi ew, CA). Pharnmacokinetic
paranetera?suc Iearance, vol ume of distribution

2. arfycomEpqund pecor %to T L deh iy shdpdliogst oxmasthyl a (1)

have a half life > 2.5 hours. Pharmacol ogi cal Data

3. A compound according to claim 1 or 2 in which the group SO,-Y-Z is at the 4-
position of the phenyl ring.
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Li gand Bi ndi ng Assay [ 3H] PGD was purchased from Perkin
Elmer Life Sciences with a specific activity of
wae@7a3i0@ / mol . Al other chemicals were of apel/gBr@alo03697
grade. HEK cells expressing rhCRTh2 / Gal 6 were
routinely maintained in DMEM cont ai ni ng 10% Foet al
Bovi ne Serum (Hyd one), Ing/m geneticin, 2mM
L-gl utam ne and 1% non-essgptial am no acids. For the
preparati on of menbranes, the adherent
transfect edHEKcel | s were grown to confluence in two
4. | ayesontdons i t@hi; i gl :
Y S v o N R S e el
posigigp pEths iphenylveing orthe trckenth prpup ddindigoovpd?. 500mM sodi um
butyrate for the last 18 hours of culture. The
adherent cells were washed once w th phosphate
5. buf¥ emepusdhdcnali(gRBS]aih A 2 e whicklthe dramt SOy Y-213di the 4-

: t.he dition of ,50 er cell factory of

posfigh BEAE ncht RS BBl bE B A gt ion B sl riepes
(pH 7.4), OlnmMdithiothreitol, |InMEDTA O |nM phenyl
met,hyl sul phonyl fluoride and | [m_bacitracin].

6. Cory epapad grépidinedn BY R EIATE G & T Brviieh Do BIRYPF Arand ® are

indeptitieh @ hydrogtl, hdl e SPENAAE)1i(the Nakf bdiflEoftioh iy ¥ hstmwgf
of fresh nmenbrane honogeni'sation buffer and  “di srupte

halogen #§m8). Pol yt r on honogeni ser for 2 x 20 second bursts
keeping the tube in ice at all times. Unbroken cells
were renoved by centrifugation at 220xg for 10 m nutes

7. at Ad@mpeund dnsordingtp ameorerafctaion] ed inevisich Ayis hydrogen, halogen or
centrifugation at 90000xg for 30 mnutes at 4C. The
*tinal pellet was re-suspended in 4 m of menbrane
honogeni sati on buffer per cell factory used and the

g Pr tein cocEtent .determ ne(g. Menbranes were stored at

- - g OFCIPRULE i 1 PTgRs A clappg T ipssamyhigDds bdrogspniadpgen or

metliyd. Corni ng cl ear bottonmed, white 96-well NBS plates
(Fisher). Prior to assay, the HEK cells nenbranes

~containing CRTh2 were coated onto SPA PVT WGA beads

9. { ARRIGHIBIA acbBldifzQE b S TREREAN P MRl YRADER, Wi L

~ _beads at typicall'y 25ng nmenbrane proteln per ny beads

indegendgiiyseldsteddrpm bytrogegiandhilogenover ni ght . (The opti mum
coati ng concentrations were determ ned for each batch
of nmenbranes) The beads were pelleted by

10. ceAtqoifpogiat dcoord{r@a6 xuy érerof Zhimut es9 mtwHOOR! andershed

. ne it h_assay . buffer (50nM HEPES pH 7.4 contai ni ng

mdeﬁ?ﬂﬁﬁg@&?&?ﬁogﬁ%ﬁe) and finally re-suspended in
assay buffer at a bead concentration of 10ng/m . Each

1 aszg% cont ai ned. 20m of 6. 25DM£3"£QPGD.2, 20n

* meMIPHIRAURLACGPTHIg 0 BRretsd it 19 9 1 vehiehy andrR @re and

indebe@gjlﬂ}oﬁy&?mgyﬁgt plution or 13, 14-di hydro-15-keto
prostagl'andin D2 (DK-PGD 2, for determ nation of
non- speci fi ¢ bindi ng, Cayman chem cal conpany).

Co _ i sspl ved 0 DVEO
12 G P P o S e T RS R B |

concentration. Assay buffer was added to give a final

concentratjon af 10% DVBO.(¢co nds, wer, pw. at 10x
13. £ PRSI So BingE ShrMERe FEERD RIS Bl i kbt aptonatry
subssittadt hydnlada edClaltdig. assay plate. The assay plate was

i ncubated at roomtenperature for 2 hours and counted

on a Wallac Mcrobeta liquid scintillation counter ( 1
14. M AWofpp@id 38briding tORTPG idn)

val ue gf >8. 5. Spgci fical In)géleaggsrr{)ﬁ{;@?hﬁgghaz %?@ﬁggﬁg@
subsgjfutesl by-haloeghm| e 8 has a pl Cso val ue of 8.8; exanple 15

has a pl Cso value of 8.8. CLAIMS 1. A conpound of

formula (1) or a pharmaceutically acceptable salt

thereof: (1) in which:
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A and D are independently selected from hydrogen,

hal ogen, nitrile, Cl1-3 alkyl, C - alkoxy (the latter 2
w@e@apso7eaan be optionally substituted by one oPCTVGB2006/003697

hal ogen atons); X is halogen, or G -3 alkyl which is

optionally substituted by one or nore hal ogen atons; Y

is a bond; Zis aryl or heteroaryl substituted by one

or nore selected from hydrggen, halogen, nitrile, CI.

s 6al kyl, Cl- al koxy, SOzQ gal kyl, heteroaryl; the

| atter four groups may be optionally substituted by

hal ogen atons, nitrile or RL and R2 independently

represent a hydrogen atom or a G - aIkK roup; or Rl
15. andh PEPQYGA AFRORiBRR WBIORF B daiErs e reuhich Hgs pheyl optionally

ﬂbgg&b@g?hh&ncontalnlng one or nore atons o sel ected
from NR3 and itself optionally substituted by

one or nore G -C3 alkyl; and R3 is hydrogen or C]-
I k t
16,7 Y hgrounof ATRGHTE LEREHE By R R Qsdnd o s%?ddf“wa
{[5{Ghlabi- (phﬁn)dmlﬁnylbblpﬁdnyhz tyljexﬁamip a&f) -Y-Z is at the
(O PR PPt R B T 1 DB e o
(2S¥2- {gao,smlﬂo@romﬁ (ﬁh@@ylﬁﬂﬁ)ﬁ}’l')blﬂhdﬂgl-z-@l]bmpio@aﬁlﬁé hei@r Oup A
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23. A compound of formula (V).




