10

15

20

25

WO 2004/ 113282 PCT/ GB2004/ 002554 1 THERAPEUTI C AGENTS
Field of the invention The present invention relates
W 0003211282 N novel substituted 3-phenyl propi oni BCEHGBE004/002554
derivatives, to processes flor preparing such
conpounds, to their utility in treating clinical 5
condi tions incl udi NGy ddPi i=SQr dysl i pi dem as)
whet her or not asscmp%iglilieiAﬁgﬁﬁFﬁ resi stance and
Fielbbdfwbe imveniidrest ati ons of the metabolic syndrone, to
rre ods for their _therapeutic use and to

FRCSH IvaRtieTeites to cemsn aeral Arbitiged Arphenylpropionic acid
derly%‘?&g@ rt(?ﬁlr&ges@és ﬁ)gﬁ{ﬁ)g%g]ﬂcﬁ Qmﬁ]&nﬁg '8 flfnle (ﬁtlﬁwrtl%gﬁng clinical

I ncl udi type es mel fitus, rs to
cond:ﬂlmmlucbﬁg tipidnsordes (dyshpld&man):‘wmthﬂg)r mos adsocnated with insulin

resistance wth acco eri_nsul i nae : )
resishEE i i e oo B B IREPP I TR & MFIod or thei
therdp¥REE ERNHH W phaRAtaRLallCbnPoSikiBh cARBShE Yhem.
ysl i p| daem a _Observed as deranged |ipoprotein |evels

teri sed by el evated VLDL (very | ow

L Ll
ucé%tﬂhibﬁc %’X@fﬁ?ﬁ%@%@d Pive S iReer pr B, ren i aEligieg of
man#eationd ieadlidd DEh1BOlYiSiafce wkih RRS dﬂﬁ% SparPls@iiaelia, possibly
research has docunented that indivi s Wth insulin

type Peifbetesreadliug prigrighypertonsione eeumb tvisceel) Qfesity, dyslipidacmia
obse% s‘&gﬁﬁ%& 13%})?&519'19\'7 S8 yﬁ*fla%lfl ¢ Ca%?cltér séd 89 Q{e@%x VIIDL (very low

ferin ocar I on an
denstty ﬂn@oﬁlotbmb),emmﬂ denbd LDLpasichsraad cedaces HDL (hidredemsity lipoprotein)
condi ti on ause. u 0.80% of all deaths. In clinical

COnCRRAGtIoNS ang ydpeed; fibr Bness of the need to increase
t NReddn BhilldmDEIpHdal Feékdr¥h h£h doRlmPAkd 8t ﬁld}gol&baﬁ B%h insulin

nmet abol i'c syndrone and thus to correct
resistipsé iyl aigreatlyaineienssy risk of cadmivdenbd morbiday sed noetality, notably

st S S PR P R B e R rostroi
relatéd BEHIXEINS cHhse lipWe BDkfallrrEhphar macot her apeut i ¢
| nd| cations. 2-Phenyl propionic acids and ci nnam c

medicingdhere imawarensss of e npedd tolegreasgdhelinsulin sensitivity in

[ I ER.544 4 a
pati eukﬂ? t|rh|621:1162aﬁa%n 3 lg(ﬁlgs ahig %% %g@i‘iﬁﬂ%\g{j é%d%Fnél% "% 3
consilendd tarcamrﬂm)atrcellsrattﬂ lﬂb gRkSer diltrescieredid. Plyeveast, derreitly this is not

car b@xam de qroup haveaﬁ?ﬁr ost agl andi n E2 nodul at.i ng
a uniyggsplly pepepted) lasn%famth rdegined Rharpgers BerAPEUSC nﬁfh?qmpa

C @@h@ﬂgllplgp}onlc &5 Ad/cinmBni aclls derivatives, unsubstituted in their acid
chains, are disclosed in W095/15752 and EP 544 488 as leukotriene antagonists and EP 947
500 discloses similar compounds which also have a sulphonamide or carboxamide group have
prostaglandin E, modulating activity.

The S-enantiomer of the compound of formula C below

9] yann
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WD 2004/ 113282 PCT/ GB2004/ 002554 2

2- et hoxy- 3-[ 4- (2-{4- net hanesul f onyl oxyphenyl } et hoxy) ph
wepoofipr28panoi ¢ acid, is disclosed in PCT PubPCT/aBR@®A/002554

Nunmber W99/62872. This cormpound is reported to be a

nodul at or of peroxisone proliferator-activated

2 B52Pt R PRl a RSB Bl VBGRB8 i s
in PCD PoblatoR RARbe! MRARYGERIQNTE compeid iv idppribSto bed tib@ulator of

2001, Vol 9, 699, P. Cronet_et_al). This conmpound is
Perogiseiae Projderpiorasidvatedrgeeniern (PR ARNST aswdy at g RARs see T.

el ) > 7 ; '
MW B (e R 000 D B G SR SR BR PR S REgp AR agonist
activaty dSWE&l/e4 20012 VoP9, dchyCivhenaing). Ties totapduneSs effdvivBeh treating

PPAR activity are disclosed in WO01/40170 and . o
conditiny pewegrted with msulin resistance. Other 2-phenylpropionic acid derivatives are

dis clgggd% GWé9§/%é8’Rﬁ NG9 ?ﬁé%ldang?@@bghﬁi% i nggf/eélgﬁr ol derivatives

erivatives aré disclose avi'ng em c
havisnBPARpotViycae disclopedpeWO0d 10170 6Bl WORHERE8. (S) -

2- Et hoxy- 3- Co . .

AR sehepempis R ARt sty BTG Biped e
havid€ hfbolipideis SAPOBRA ORI PRIER M 6B desgisdes

conpounds that are predom nantly PPAR al pha agoni sts.

2. %k%ﬂh@yﬁ[—([4—(4-methy1su1fonyloxyphenethylamjno)phenyl]propionic acid is

N, TR NS RSB BB o s
agonadtd.i vity in WOOL/ 66098. W00/ 64888 di scl oses diaryl

acid derivatives as PPAR receptor |igands. o
WA keysl 4 (4 @Quidigymeshqxyyghenoxyalkylphenyl]propionic acid

derlvé% 1%/% éfrgﬁgﬁy %%%S(L)%a?o% C ‘%[(k:ig ?Jg%éﬁgglsm?%ggf have PPAR
acWQOWe488E-istbkés HBG1 atid deiseives as PPAR receptor ligands.

oot di bk S i [ave beb iy g P
alkey RPHERS T orRCLci@ Bl il Ak Nove K GHARKOST43

clf oses conmpounds™ of formulal R S 0 O CO2H
SCERHZ 1980 aliselords 3-elsprw-8nf B[ (dshbstivytedpheooxy) aky Hglumgkpropionic
..as_well. as t i soners and racemates thereof as
amdﬁ%@?mgys@Wﬁﬁ%ﬁ@@%@$@§fﬁ§”acceptable salts, prodrugs,
S OLY Hef@ing PATCApYEEAloh| N6, POT/B02AB 74D alseBkes dofhpounds of formula I
processes for preparing such conpounds, to their the
utility in treating clinical conditions incIudingR1
l'ipid disorders (dyslipidem as) whether or
associated with insulin WO 2004/ 113282

PCT/ GB2004 e T3 3 resistance, to ho their
t her apeut Je and
cont ai ni pif

O

Yar megeut i$al conpositions
/
|
SO,CH,

. 1 . .
wherein R" represents chloro, fluoro or hydroxy as well as optical isomers and racemates

CO,H

thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms
thereof, to processes for preparing such compounds, to their the utility in treating clinical

conditions including lipid disorders (dyslipidemias) whether or not associated with insulin
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them Surprisingly a series of conpounds has now been

found which are PPARoc and /or PPARy nodul ators. 5
w®e®eniysi on of the invention The present i nvePCT/GB2004/002554

provi des a conpound of formula I \ T[CH] n A [D m

/| D' D and pharnmaceutically accept able salts

. thereof, .i i.ch IS situate t he 0Si t.J.on . .
resislafee, So pptios 142 i R tisalts S i Phairiies RAAER s BABL it comtaining
thent C =C -COR R4 R2 10 Al A2 wherein Ris hydrogen

-ORa, wherein Ra represents hydrogen, alkyl,
al Ryrpesipgly a seresdf comperedsrharnawzeen fRngd vdiighhare & %M%ﬁlﬂd for
PPAﬁ]ffgg nt and Ra is as defined above and 15 Rb
§ hydr ogen, al kyl, aryl, alkylaryl, cyano, -

Desc%ﬂon@ihﬁ@yﬁventi@ryl , - CQalkylaryl, -COR or -SO2Rd,
erern RC represents hydrogen, al kyl, aryl or

al Kid presdnt syventioh prepideseetmspaini i formmd I or  al kyl aryl ;
Rl is al kyl, aryl, alkenyl, alkynyl, cyano; -ORe,
wherein Re is al kyI acyl ardezi ryl; 20
-O[CH2] 1n -ORf, & represe @agen,

al kyl, acyl, [@ty ;Ikylaryl and resents an
integer 1-8; -OCMNRas wherein R aqand R are as

defi ned above; , 2004/ 113282 PCT/ GB2004/ 002554 4
-SRd, wherein Rd is as defined above; SORB, wherein
Rd - is as defined above; LSOPRd, wherein Rd is as

and %%;#ﬁ%gtigzggrxag:é:eptéb%%aw%l%regﬂjElr\%igh Rf and Ra are as

A is situated in the para position and represents Al or A2 below

8 o1
R R R3 R1
| | |
_([“«_(%—COR or —¢ =¢ -COR
R* R
Al A2
wherein
Ris hydrogen;
-ORa, wherein R represents hydrogen, alkyl, aryl or alkylaryl,
~NRaRb, wherein R and Rb are the same or different and R” is as defined above and
Rb represents hydrogen, alkyl, aryl, alkylaryl, cyano, - OH, -Oalkyl, -Oary], -
Oalkylaryl, -COR or ~SOng, wherein R® represents hydrogen, alkyl, aryl or
alkylaryl and Rd represents alkyl, aryl or alkylaryl,
R1 is alkyl, aryl, alkenyl, alkynyl, cyano;
-ORe, wherein R° is alkyl, acyl, aryl or alkylaryl;
-O-[CH2]m -ORf, wherein Rf represents hydrogen, alkyl, acyl, aryl or alkylaryl and m
represents an integer 1-8;

_OCONRR®, wherein R* and R° are as defined above:;
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5 -S20Ra, wherein Ra is as defined above; - COORd,

wherein Rd is as defined above; R2 is hydrogen,
wa@bkdoyh13282 yl , or al kylaryl, R3 and R4 are the BEIEBR0I04/002554

different and each represents hydrogen, alkyl, aryl,

or alkylaryl, nis an integer 1-6, io mis an integer

Oor 4 Dis sgtuated in the ortho, nmeta or para

post¥i @WhSW@Revraé%ﬁll@i #orgd , acyl, aryl, alkylaryl,

hal ogen; -CN and NO2, wherein the aI kyl, aryl, or

al kKySGR yIwhgredu R~ issasaiefinedalbdvg; substituted by Rb

-NRCCIR% wher ei R and Ra are as defi ned above; 15
NREOR, wh@eﬁllﬂpiﬁzagagﬁlf@a@we;as defi ned above;

- NRcRa, wherein. R and Ra are as defi ned above;

R Wﬂ% bRl R ARR R A R eAsa efvbned above;

erein Ra, R and are as defined above:

Rﬁwwhmerﬁana%bg%e@%d Rk are as defi ned above;

whereth VFred above; -0OSO2Rd,

vvher Rd is as_define apgve, - SO2Rd, wherein Rd is
as dgﬁ o VAFGYER 15.88 "&in Rd is as defined
o above; -SR wherein R i s as defined above; 25

R” is Stopdumesmt alkyharydior afimlaid Ra are as defined above:
-S%(Pa wherein Ra is as defined above; -CONRRa,

R’ anth Br erethRsamadr Mifemneambeadp teppednBbyit®gen, -alyONR)IRar alkylaryl,
wherein Rf and R are as defined above; D is situated

n is gmintdgger b6t ho, neta or para position and represents

hydr o | kyl, acyl, aryl, 3o alkylaryl, hal ogen,
mls%ﬂltgeﬁgfq’NRbe V\hereln Rf and Rb are as defi ned

D is afaaia] in\hie &W&M&%E&ﬂl@%@ﬁ‘%&@?@%&%ﬂ{ﬁ acdRbryl, a]kylaryl

wherein Rl is as defined above; - whérein
halogen, AsNa@ad Nebdwhersipethe glkyl, gryd, Qrw&tsé@tyl grouh & cmﬂpn@ily w@std:uted by
b.Or para position and represents hydrogen, alkyl, acyl,

’aryl , alkylaryl, halogen, -CN, -NO2, -NRfRb wherei n' Rf
-NREQORE vReret R° aisd Bedirene defdpdvedove;

-NR°COR?, wherein R® and R? are as defined above;
-NRR?, wherein R® and R? are as defined above;
-NR°SO,R", wherein R® and R? are as defined above;
-NR°CONR'R’, wherein R®, R® and R* are as defined above;
“NR°CSNR*R¥, wherein R?, R® and R* are as defined above;
-OR?, wherein R® is as defined above;

-OSO,RY, wherein R¢ is as defined above;

-SOsz, wherein R is as defined above;

-SOR?, wherein R? is as defined above;

-SR’, wherein R° is as defined above;

-SO,NR°RY, wherein Rf and R® are as defined above;
-SO,OR?, wherein R? is as defined above;

-CONR‘R?, wherein R® and R*® are as defined above;
-OCONRR?, wherein Rf and R® are as defined above;

D’ is situated in the ortho, meta or para position and represents hydrogen, alkyl, acyl, aryl,
alkylaryl, halogen, -CN, -NO,,

—NRbe, wherein Rf and R are as defined above;
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-ORf wherein Rf is as defined above. -0OSO2Rd, wherein

Rd is as defined above and T represents 0, S or NRt
wob@reinNsRt represents al kyl or al kyl aryl provP@dEGBRWaN02554

when Ais A and R2, R3, and R4 each represent

hydrogen and RL is ORe wherein Re is as previously 10

_~pdefineds,t.h T. i ot .G wherein the term"aryl"
ORd'éVElce)eengalsggg%fﬂeaﬁg%‘éF’or unsubstituted phenyl, furyl,

-OSOJReaybredr R P kb Byfinedgbewy, or a fused ring system of
,, any of these groups; wherein the term"alkyl" denotes
D iy gityaggdgm theqrrthey mstarnsparasppsitiontagd &presediSnsubst i t ut ed
al kyl . gro aving fr 1 to.6 carhon 0 ma . _f
sub 4f9%ﬂne51§zsf Gl £ ni?(ﬁd@%%éfﬁyﬁ?aﬁﬂg“ 15herpigR  and

3 toy6 carbon atons and wherein the term "substituted
" dBneteeas defipesk gbowesi on by one or nore al kyl, al koxy,
hal ogepn, thi oIf nitro, hydroxy, acyl, aryl or cyano
gr ot , evhe@in Rnisae defireduboapt i onal | y substituted by
one or two al kyl groups: with a first proviso that

Meromzlsd,aﬂ&%e@ @ Amfifed ghokeand D is Hand Tis 0
and n=2 and A is a group CH2CH( SCH2CH2Ph) COR" in
and WhéprbsehB@,HharyR' witersiu &S treprscaes dlky1ohelk4larAPreddéd thawhen A is
by OH , A _qr F and in which R' rgpresents OH _or a
Al aa%oR e & i 99 Ryreaehyrepsisent hydragsn and R Hy BRo WpetsipBip1s as previously
deﬁﬂeﬁ%éﬁdf%%o@cﬁt hoxy or benzyloxy then D' is not H and
wth a second proviso that when mis 1 and Dis

whei€HBBE @r2Cfaayld dBlotessa ddbatitdted or sn@ibstButed phidiyafudylywhéemel or pyridyl
R represents a H, Cl .6al kyl group or a phenyl

grougﬂo_%%h T %’ﬁﬁnh?f&nﬁ 95 %%Fﬁﬁgroﬂg?’s a group

whefeti bl S HRyPQRnotdd aVdiiafeiht & brafie8 @bt futehlor Bhsudstituted alkyl

protecting group for a 25 carboxylic hydroxy group ‘
grouprheving ifiegn & taCi c@hok atemsgr aspbsitutp@ pizyrsolspituthd aydiwalky having

fron*n%Ero nil Fagbc}gnh %o{;’%%é? v eriRJrJ]JV %%ér%n B&ﬁs?i 1'59& Zﬂ%o%gsng&%ﬁglﬁ%g by one or
morAIRYINBIkELXY, ihaRity, tR6T eRt@ ly8rox@l dc§1, bhie 6L Ofanoi ghowios on Wilino

2004/ 113282 PCT/ GB2004/ 002554 6 A i's situated in the
grougopHenallysppstisited By angesivg dkylgaernsepr esents R3 Rl R3

E;glritggeﬂr{;stl préito BN DiECESS(HBandBEE &1 ddd $*4s Bl 7 & O and
n=2 and A is a group CH,CH(SCH,CH,Ph)COR” in which the phenyl is substituted in the 4
position by OH , Cl or F and in which R* represents OH, or a protecting group for a
carboxylic hydroxy group including a ethoxy or benzyloxy then D’ is not H;
and with a second proviso that when m is 1 and D is CH3S(0);O and D’ isHand T is O, Sor
NR and wherein R represents a H, a C;.¢alkyl group or a phenyl C;.salkyl group and n=2 and
A is a group CH,CH(OC,Hs)COR” in which R* represents OH, or a protecting group for a
carboxylic hydroxy group including a C;.¢alkoxy group or benzyloxy then D’ is not H.

The present invention provides a compound of formula I

T —[CH,] .
A
) @/ ‘©—
m

Dll
DI
I

and pharmaceutically acceptable salts thereof, in which
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-ORa, wherein Ra represents hydrogen, alkyl, aryl or

al kylaryl; 5 -NRV, wherein R a and RR are the sane or
walpdoetest and Ra is as defined above and Rb PCT/GB2004/002554

represents hydrogen, alkyl,é6aryl, alkylaryl, cyano, -

OH, -Calkyl, -Caryl, - Qalkylaryl, -COR or -SO2Rd,

wherei n Re . represents hydrogen,. .al k aryl . or

al k1§/ Sasﬁﬁi‘tg‘%e%n H’ﬁd’“ﬁ%ﬁ%@é’ﬁ%&ﬁow}n} a%rlgﬁpreg}rgmzsﬂ kyl aryl ;
B s alkyl, aryl, alkenyl, alkynyl, cyano; 10 -ORe,
phefein Re is alkyl, cylR aryl “or alkylaryl;

o C_Hi% OR f, wherdin Rf re esep}ts_hydrogen, al kyl ,
cyY, @F or &kyrayI=dnd— GPReWreSRRt s an integer
-8,,-OCONRaK , wherein R a and R are as defined
Bbdv¥e; -SRd, wherein Rd is as defined above; 15

. -S2NRaRf wherein Rf and Ra are as defined above;
Rishydoessi, wherein Ra is as defined above; - COORd,

wherean Rd isaas defined above; = R2 is_hydrogen,

har gherhezsi ,rem?iﬁpt,sqagr%em%aﬁwryl wlaigyla are the

sane pry differept ang each represents hydrgqgen, alKkyl,

ar YWNR Ryr, vdiergjn Br yhd R e thej sgmg ot diffesgye and RG 1s gp degingghabove and
intgger O or 1 (preferably mis 1); Dis situated in

t h& aeprbentsiytieogon, iyl sarpl slkylaeyl, ¢yanef-eDEPIQalky1j Oaryl, -
situated in the para q?sition) and represents al kyl,

ac Yja]ky@d'r%/l', .C@Rky} ashR Ralr@eRr’ repfedetd thyMNOZen WG &Il or

the alkyl, aryl, or “alkylaryl group is optionally

e B e e B DR M) S0 o0s Goosea v

1.- erein Re and Ra are as defined above;
R is Wﬁﬁﬂggﬁa’%yaﬁdcmoare as defined above;
- NRSQ2&d,. wherein R and Rd are as defined above;
- NRCORIRIVRereip By d alkl, aceanyher #%y1amwé as defi ned above:
5 -NRCSNRaRk, pherein Ra, R and Rk are as defined
above:[CHo GROR windersimmR Reepiresents hyibgene dlkab avy; arybsSCERdaryl and
wherein Rd is as defined above; -SO2Rd, wherein Rd is
as BuEpiesentagbipeeger 1 8ORB, wherein Rd is as defined

above; 1042 SR  wherein Rds as_defined above;
“OCONRR , wherein R and R~ are as defined above;

—

-SRd, wherein Rdl is as defined above;
-SOZNRaRf, wherein Rf and R® are as defined above;
-SO,0R?, wherein R” is as defined above;
- COORd, wherein Rd is as defined above;
R2 is hydrogen, halogen, alkyl, aryl, or alkylaryl,

R3 and R4 are the same or different and each represents hydrogen, alkyl, aryl, or alkylaryl,
n is an integer 1-6,

m is an integer O or 1 (preferably mis 1);

D is situated in the ortho, meta or para position (preferably D is situated in the para position)
and represents alkyl, acyl, aryl, alkylaryl, halogen, -CN and NO,, wherein the alkyl, aryl, or
alkylaryl group is optionally substituted by R® ;

-NR°COOR?, wherein R® and R? are as defined above;
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-SO2NRaRf, wherein Rf and Ra are as defined above;

-SO20Ra, wherein R is as defined above; -CONRRa,
wobk@rai28R and Ra are as defined above; - OCONRERGB2004/002554

wherein Rf and Ra are as dé&fined above; 15 D is

Situated in the ortho, nmeta or para position

ferably Di I tuat in the ortho or neta
NR{p’:gilfﬂt u%%dm?iel%raé%%‘?%mﬁ@ap%vﬁen al kyl, acyl, aryl,
m@@a%mlwaaau@msae%dam -NRfRb, wherein Rf and
afe as defined above; -ON wherein Rf is as

—NR“@aaneﬂlemReand Rb@zRd defiprdradore:Rd i s as defi ned

20 btuated in.the .0 meta or para
Rohwg%rgmrl%pﬁeg% arﬁ)? %flél‘éer‘? alli)E)Pekyl acyl, aryl,
-NR‘@S}M{“RF Wherdia RO gRNand FNire ad\g&ined N5 wherein Rf and
are as defi ned above; -ORf wherein Rf is as defi ned
-OR Bﬂj@@mR iogedefinedgbersin Rd i s as defined above 25 and

-oséﬂdgﬁ&&ﬁﬁfﬁﬁs s dohifdh DRbe. Wherein R represents al kyl

aryl ere £t he term"aryl" denotes a
—SOZQRﬂ,b\sharemﬁ@ds v defmsdibbdvet ut ed phenyl, furyl, thienyl or

grou fused ring systemof any of these

'Sogy&bﬁém%’é@é ﬁfnﬁeﬁ}ea%f)@?m "al kyl" denotes a straight or
-SRPEAGeRaE is 34Bsideiube¢k; or unsubstituted al kyl group
havipng from] to 6 carbon atoms or a substituted or

-SOMEBS\thetmdeamyRal walak ge¢finedwberge; 30 from 3 to 6 carbon

e,.term"substituted " denotes
’So’gﬁgs‘fv}l?rﬁini%ﬂs d%f?é’ﬁ POV hore al kyl, al koxy, hal ogen,

-CONRFIU“l thﬂeKﬂWaﬂWa%Msdﬁﬁ%ﬂabWey' or cyano groups or
anm no group olgtl onal |y substituted by one or two

-OC@NiByR ghewpsR and Woua g dedingd aboyrs GB2004/ 002554 8 with
D’ ik t&hﬁiﬁagn &8%\%}1@ omgt% Hgﬁzﬂsﬁoﬁ gprg_e@a%ﬁpy%zg sﬁﬁgtecplm ﬂhé oﬁ]ho or meta

posn@bﬂ?@hlﬂ fprédehiz BW@@E alley 1wl ic biryl, ek yitdre ) hhlopen, -CN, -NO,,
sybstituted in,the 4 position by OH, C or F and in

‘NR\HMWWP&R &pt &s @t & definechboxepr ot ect i ng group for a
-ORT af ﬂlgaﬁé{éﬁ%ﬁ)ﬁbo% oup i ncl udi ng a ethoxy or

benzy oxy t I's not H, and 5 a second proviso
-OSORS; wirtrem Rthisias dafimdcibBvé;s CH3S(0)20 and D is Hand T

o b S B R R s
d
AN fiobch, il AR, GRS R RIS, %, MBENRR wherpin R ana

hydr ex grOﬂE j ncl uding a Cl_6al koxy group or
benBy G #°VEs not H.  Preferably inis 1. 10

Preferably D ig situated in the para position.
-OR’, wherein R’ is as defined above.

-OSOgR , wherein R is as defined above

and T represents O, S or NR" wherein R' represents alkyl or alkylaryl;

wherein the term “aryl” denotes a substituted or unsubstituted phenyl, furyl, thienyl or pyridyl
group, or a fused ring system of any of these groups;

wherein the term “alkyl” denotes a straight or branched, substituted or unsubstituted alkyl
group having from 1 to 6 carbon atoms or a substituted or unsubstituted cycloalkyl having
from 3 to 6 carbon atoms and wherein the term “substituted ” denotes substitution by one or
more alkyl, alkoxy, halogen, thiol, nitro, hydroxy, acyl, aryl or cyano groups or an amino

group optionally substituted by one or two alkyl groups:
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Preferably D is situated in the ortho or neta

position. Further values of T, D and A in conpounds
wo@Rookotazet a | now follow. It will be understopdl/GBai04/002554

such val ues nmay be used whet e appropriate with any of

the definitions, clains or enbodi ments defined

het ei rei naf. .0 st qroup, of
o AT aRE LN s ind oL sl Bt g By Bign=2 and A
is a group QHHAH(SCHLOHIRH)@OR” inTwhivh $he pHeRyHis libstielited BURe @;position by
Cc ounds  of forpula | Tis NH In a fourth group of
OH céﬂ%o’% prysingyhicly Rnigpgespnts QH, o 3 Pptesipe eroaHory caberylichydroxy
' . thylt hi.qr.inswhi ch the aryl
erod b o iRy S BUIAY DY L BT OF the 20
f oh lsenaind grovxb. thall wiydn, m @11 Giad Rax¢H:$E@)e0 and B i aad Tis O, S or

N G et b e A H e bt it e oifgol e ertpda=2 and

A islagrédp CH,AHAN,ER)CORMRE WRILE REGHERN O ; or o RoRele*dBup for a
group of conpounds of fornula I', A represents a dgrou

carbptylicdryfiaxa groMRincding@E) By Proubid? penzAloxptbeeDr ipnotsH.
0, Qr112; is 1, 2, 3 or 4; and 25 Ar is phenyl or
th?éeﬁ?ﬁblgg%% fOf which is optionally substituted by one

or Prafrebll Yl isaxate€hn the Gatakhsitioel _6al koxy, hal ogen,
cyang or. an _am no group optionally substituted by one
or

Prefgsably |k y$ sigjjatndgn the ortherms oess PesiiEt t he present
in ' i-d .
2B TSt B e S ARG g of B by Wow. e win be
unddrEhia] thatb l§$(cﬁ))vp1u@s ﬁﬁ? He u?eﬁ wkmfv\r;] appﬁbﬁﬁatamﬂhtdnsz alf the definitions, claims
ceptable_ salt thereof in ich D represents
or e@"_‘ﬁ&?’%ﬁﬁ@%ﬁf@ﬁ%@@@ ghgiFmattienzyl or a Cl_6al kyl

ar BHPFirst groﬂlgm&%P&&dgof RrifuNr jwperein R represents
al kyl or~alkylaryt; 5nis 1, 2 or 3; pis 0, 1 or. 2;

gi &1 @szopdhgrouplof cegmphiedy bf formuhileWyis Seach of which is
optiopally substitute hydr oxy. .6al kyl, C1_

6aﬁ[}<%gj§f,d %%TPO?PC@WHBD%%%H%% EE 1%3 p optionally

$iup sl thphr €6h HBcoRipRuBds dBr1KY| A 8 LaB6p EPCHPRWNE),81iA which RY

the group containing the carboxylic acid group’is
represents apeeihylhie fewhiskibe aryl is gprienadly substiseted tywneloe ngroofhthe

fo]lo()%)d}fsglkyl', Crsalkoxy, halo, cyano or an amino group optionally substituted by one

or two alkyl groups.

In a fifth group of compounds of formula I, m is 1 and D is methanesulphonyloxy.

In a sixth group of compounds of formula I, A represents a group of formula
CH,-CH (CO,H)-S(O),~(CHp)q-Ar wherein pis 0, 1 or 2; qis 1, 2, 3 or 4; and
Ar is phenyl or thienyl each of which is optionally substituted by one or more hydroxy, C;.
salkyl, Cy.¢alkoxy, halogen, cyano or an amino group optionally substituted by one or two
alkyl groups.

In another aspect the present invention provides a compound of formula IA
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In a particular group of conpounds of formula IAnis
2. In a particular group of conpounds of formula AT
WO 2009/113282 a particul ar group of conpounds of fPRPCTHGB2a00KA02554
Dis CH3SQ2Q, particularly 9n the 15 para position to

TIt will be appreciated by those skilled in the art

t he conpounds of fornmula |I contain an

active centre and therefore c exi st as/ggggq rrérs
whi ch can be separTat-e bed Ig@y. It is
expect ed 5st n6tn a t he acti vi ty of the
conpouDds or mul a resi oe SO LH oner :
ei t her the or the Renantlorrer or the (+)20r the (-)
enanti omer. 20 The enantionmers which are nore active
in the assays which are gescribed |later are preferred
fornms of the present invehtion. It wll be understood

or a tphaimdcB@idare sedtptdbvRitth@eofiimehithes al | m xtures of
this active enantiomer with the other enantioner, for

D repsesgnby E1-obalauieavipey, #oxk benzyl Qi €healleyl grawpef ul
f t The active
e B R b e e R s Ayl o T acommt e
nis fip2 oeXanpl e by 25 fracti onal cryst al l'ization,
. resolution or HPLC on a chiral colum (for exanple a
Pis @i ¥ pakTM AD 250x50 col urm). Alternatively the
qis R6t2Magenantioners may be made by chiral synthesis
fromchiral starting materials under conditions which
Ar ispHehylnotthienylsech aftehick at oppionaty srbﬂummdrbydtyrdmxy Or.saligyl, Ci.
derj isation with a chiral
salk G higissB) BOBSBHO £8P R PG D o o6 AL SRy groups and
wherRRPhY ghdtpQiéahaithg tHaQatBRelid éc@@éﬂo@ﬁ 1@£€£ché@toaﬁ@ﬁlﬁb%9ﬁrmg meta or
claims wth regard to the group . Unl ess ot herw Se
Pal‘aéQﬁlee@OW(QHmr'E‘at ed the term"al kyl" denotes a
a br anc tut.e nsubstit ut ed
E‘%Sgrl%lﬁ% Tavy C%m 0‘”# ?f%] ula?‘%c? tons or a
cyni d Partibily gr5u1|51 af/d:di@cfuh@smﬁofrﬁulﬁ [sarkan atons. The
term"l ower al kyl" denotes a strai ght ~or_branched,
subst partieder grpuﬁ’m%mqup@% ddorrpy LAy iU h gastiewlasly in the
Bsidog @ Pon atons or a cyclic alkyl having 3 carbon
para%t%l 9. Exanpl es of said al kyl and | ower al kyl include
rreIth;ga'll be apptyabl,ated-byphma)skﬂled smﬂneartythe compattngh pf formula I contain an

sec- ut and. strai
OP“%ﬁ%iﬁ‘étﬁ oceBH%l B?sr%err 05?1 ﬁyé\;?;‘?flafgg’%r W%{fi‘ can Ig’e separated as
deschi¥&d Bﬁi‘ qpy! exRé’dfé‘d ARHEBst it AYCAID BE HeMctitidlo £HE k:@llﬂﬁ()ﬁ‘ﬁds of formula
io Unl ess otherw se stated or i ndicate the term
I residg$ fopng endeatinnesrs eithe ﬂmﬁaoxoheRI@IamlomMerrehm ) d«yther(s) eagntiomer.
.ned a Unl ess..ot.h WI se stat.ed i ndi
The Flhaé‘t’f’E’F’fﬁ“?’ﬂ %éﬂ‘”res‘?ﬁ‘éY m WS?XSJ@PF%@"’ ﬁ‘ir{?reii iaéer ar¢ preferred
forni3io® MeNfedhit QR It\Will ®8 Sn@érRObAMIBE (helpaésefk itbention includes all
indicated, the term"aryl" denotes a substituted or 15

mixtyres @b H¥s aqiive gngrismer with fhs pthes enjaatiginero forgxamplel theyragerpic
mixtBfe, FhicAIEH ubd POnBYSERRFhr BOYctRe hllFstner.

The active enantiomers may be isolated by separation of racemate for example by

£

fractional crystallization, resolution or HPLC on a chiral column (for example a ChjralpakTM
AD 250x50 column). Alternatively the active enantiomers may be made by chiral synthesis
from chiral starting materials under conditions which will not cause racemisation or

epimerisation, or by derivatisation with a chiral reagent.



groups, such as naphthyl. Preferably aryl is a
substituted or unsubstituted phenyl. Unless otherw se
wGer@iet282 indicated, the term"substituted " PENGB2®4/002554
an al kyl or an aryl grouplés defined above which is
substituted by one or nore al kyl, al koxy, hal ogen,

am I Ok . Ni.trQ dro C aryl.or. cya

or oty koM e B0t Alip 4R B gppencea
claithewith tedakd/loahy kfougenotes a Rr (C n aryl R wherein

nis an integer 1 to 6 and Rr and Rl are the sane or

di Prissentheryyise gated o Bdicatednths terns ‘aligdy depstesdy stiaight piranched,

subsg-:'ut&f é/d\J ungﬁ&ﬁglt@éa]ﬂglf ér{?ﬁﬁh@i}%nvﬁq%g;{}) Eis%r%tn{h%ﬁ% Sfa %YLCI:%JIC alkyl

ated or indicate enotes a gr
5 havifig frbin 3 to @carbd) atol¥® PiROé TIBRBRaIRAT [IERAOO 4 SO o4 brahdhed,

wherein I~ is h ogen, alkyl, aryl and al kyl aryl as
subsie agmsgisyed Ak daiotn fit e cod o qon 2ot Biglic alkyl
havih$8 ch®bABton® E%M{)ll_'es 8nGid al ke lowdemof §nAudeShéd 199&%1, n-

of branched, substituted or” unsubstituted unsaturate
propiyl dsoprapyb arbwylo isp-tusyli seg-butd, t-tortyland etrafightslaed branthedpihein pentyl

Qn a havi ng a.maxj of 6 carbon at
and BT S, A0 o Do Lo v B R B ot at e
10 or Unlgi 6thbSesd fiftell 6F Mdidated! @6 tdrie aﬂi&zpaeﬂo?e%)a geapbesgkyl,
a_ protecti nfg group as described in the standard text
wherepy gfkglds phéeffieB@peva. n Organi ¢ Synthesis", 2nd Edition
( 1%%fe)ss &Ywﬁiﬁ@&&teé‘ ij mmta%d &E?erﬁf ‘%ﬁ)geh’vﬁlagrrﬁéﬁﬂ ﬂlrl%}(ine, chlorine,
al so be a polynmer resin such as ng resin or
bron@ine bt odakri tyl chloride resin. 10 "Aroyl" neans
ph | - - . The term"prodrug " as used in this
s pﬁf]@i/efs? é‘gFoﬁ?VHFP T O deppiesaubsiytedor
u6titted | ' :
s Sk VAL SRS o BB o s
groups, suclsad napbthyt dhngfeghtyearylhie p eolstitiFedot wisobstjputed phepy!.
al i ncludes derivatives .o he . hydr oxy, substituen
(P BT Y P TR o W o e ST i g o e
groupRR BBfined shoPetvhichul &bsttued By B8 or i@ alkhE aﬁ%ﬂfr,QiéYogen, amino,
_group or a salt or conjugaté thereof. It should be
thioly piges Bydsoxy, e aryhpi ¢yeno gwpbei ng bound by theory, it

I SRl . f.th CtiViqt ssociated with
20 t he pI‘S %J‘gt\rﬁglgvslg%?%tggg?#fi %’r%e%lh@e gei: i ?]péarg? ({%H%te%%rrpound
of formula | into which the prodrugs are converted.
Prodrugs can be prepared byrrouti ne net hodol ogy wel |
wi thin the i?
— (C|J )n — aryl
Ri

. . i .
wherein n is an integer 1 to 6 and R" and R’ are the same or different and each represents

25 hydrogen or an alkyl or aryl group as defined above.

Unless otherwise stated or indicated, the term “acyl” denotes a group

O
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capabilities of soneone skilled in the art. Various
prodrugs of carboxy and hydroxy are 20 known in the
w@rao4/15282 exanpl es of such prodrug derivati vesPCHE8200a)02554

Desi gn of Prodrugs, editedlby H Bundgaard, (El sevier,

1985) and Methods in Enzynol ogy. 42: 309-396, edited

by Wdder, et al. (Academ c Press, 1985); b) A
Whel'ﬁéb(R bidrogetDralkyl,Del agd akiytiryioes defprahoye.edi ted by

Kr ogsgaar d- Larsen_and _H. Bundg aard Chap er 5 "Design

anHhlspptherstisconated ophgdisaigdsthe t@él;ﬂs d@ﬁara&ml denote a

e e P e

or mate. Joublplor tEple d»bnﬂ‘aiﬂﬂm&'mjgtai mzadlmﬁm africashon/atodg preferably 3 carbon
‘ 1988); and e) N Kakeya, et al., Chem Pharm Bul |
ato 32: 692 (1984) The above docunents a to e are herein

ORGP R
o B B R LRI 90 Pl s

2nd Bditigd (199Y) by Gueenesind WVouts EXRPpbective gabay fag eldd be a|p|olymer resin
ac%ﬁﬁiable ester which_ js hydrolysed in the human or
such45iWae 168RET Lephipr %@EﬂéhpﬁéeﬁﬁFént acid or al cohol .

Suic ally WD 2004/ 113282
'§%§200&?§625%4% 12 acceptabl e esters for carboxy
i nEhfudiHnCprO@]alllg’b aymet iy thisspeafisgtidnoncledesdetiwatives of the carboxylic

acid g%\?}}éﬁ : hygp‘(ﬁﬁe ﬁﬁ%ﬁgﬁ%l mﬁiﬁ%? peSt it tlfle carboxylic acid
groupdr GME bORIRPAWCREREN YHE X « ﬁﬂirlsg/*’ b l@hﬁdwdes fd@ﬁvatwes of the

exanpl e, 1-cycl ohexyl - carbonylox
hydroxgsubisgiuente(when anmeqengslhyé@ecﬁ} w! Ch@re eovaenytdein 2 mammal,
part%.llg]g%f:\ um%.ﬁ 3 % tﬁé ﬁ l e n o %r %e ! Smy ?o‘n}uggge ther|e0f It should be

oxycar bony

undeksto@®] fho Wealstan Y)bmﬁ )beium’by thacbl@ IﬁWbdlﬁvéthhﬁEﬂo &lof @yactivity
car box roup in the conpounds of this invention. An

assogipted Wi tHY Brasryas apises f(qu the a@ﬁv%p@l)he eemppuigk offormula I into which
the pgé)(gg éjalr&g ?E\V {8, IﬁrBEHEgL Tah b Preﬁ) qgﬁtﬂe etﬁorﬂﬁ%%gﬂ within the

es i norganic es S su h as phos
capabiities of {onmohe diifigd detle sphYardns giradroycdfi oalb@ty@nﬁ)hymmty are

| oxyal k hers and rel ated conpounds which as a
knovgy Bt B Bt SIS R DRGNS SOt e. eot er

a) br E@&?@W%@l@svﬁﬂeﬂ By @P'B%BH%J&Y@ r(EIé¥v191r qgg’é)sa:nd Methods in
es of a-acyl oxyal kyl her's i ncl ude

Enzyancdog)y( Yaed0fo396, adited By B- Widdet bt lapr @iwiaderpicdlrgssEa35uxy .

D g Sl op Pt Hres Bee fud Kot Refos S pEcbghetid L arsen and

H. Blaﬁ@gwdac:@hp(tbr 8MDesipPaid AppledtidesZPkdradd by H. Bundgaard
11ghen yl acetyl, al koxycarbonyl (to give aIkyI carbonat e
p-

é@é(g¥”)ﬂ|alkylcarbannyl and 15

O cafhEntei AU Dl DAL SRR L Bl 1

d) EanBhﬁdgaejfd SIMSUOMQIMf?hQ[mn@WYSCIBm mepg&t fafdo
an raZI i nk a ring nitrogen atomvia a

) neth uéh%‘ Piﬁ@@“ﬁgjfz 1992 ﬂg§f")t i on of the
be’T’E@XBOVE 'deguments a to e are herein incorporated by reference.

In vivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo
hydrolysable (or cleavable) ester of a compound of the formula (I) that contains a carboxy or
a hydroxy group is, for example, a pharmaceutically acceptable ester which is hydrolysed in

the human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
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The conpounds of fornula | have activity as

medi canents, in particular the conpounds of fornula I
wae@4agasl sts of PPARa and PPARy. 20 Specific PONp82vd®02554

of the invention are one on2nore of the foll ow ng:

2-[ (4-cyanobenzyl )thio]-3-[4-(2-{

acce?té#%{};ﬁet;ep%tjﬂiﬁ% T;&?/ @%}%ﬁ%b@ 62&%(8%%1&}511 ?ters for example, methoxymethyl;
Ci. 6£1§2{116 ﬁ)ﬂ%rﬂeﬂl V&2 1187 BRE@HHIE, ]pnkaldwdx_y}neﬂtywﬁmﬁahdwesée%s

hylsulfon | ) oxy] phenoxy
Cs. 8(@1{0@9 BYRsERay Xy pasadkd egf@rsdforzsample 1-cyclohexyl-carbonyloxyethyl;

13- Gopdteds 2 oy P K S B o i 6 oy
dioxp Rn{2Z2eiflymeihoh hed ¢ jdkdwycibbhdoxyethyl esters, for example,

-3-[4-(2-{4-[ (et hyl su] f onyl ) ox henox et hyl ) pheny
! m‘%quXY[ﬁ?f@(Bla}‘l{%We[ﬂ%)& gpd may pe 1[023/13 4 p&&?ﬁ&ﬁgﬁﬂm%tﬂ%ﬁ%}mwﬂds of

this %ﬁl&ﬁy %“p%‘e'”é@@? ydrol sib( v}%&eé@ﬁ%f IO YIRIRRE Y the formula (T)

0 et pro ano am

that f@tfids dlighiroxy gi'wpy:lhc)lmiels yhdrganid ¢stery buqh-a’s phdsphate esteds (mcludlng
net hyl sul f on heno et h he | 1 propanoj c
phosg bR 5 TS 985 DSy ROl 555 B I ebbegds which as a

resuft %f fh% 19313)? By %ﬁpoﬁﬂ )ﬂe{% ﬁs‘t&f}yﬂré% ?Ito %157% ;c]lgf%arent Plcér;oxy group/s.

Exampk:hyf oc-&ejl{ﬂya]kﬂ-eﬂ(dnsmzhlde aoty)xypieehmyxlylandt hyl ) thio) -3
h t hyl ]
2.2 %H’éf}f&%ﬁ?l@nylsxyzme h({gzex?xg@el)é%ngsfy% H@ﬁ&yﬁ@ﬁwﬁp@ﬁ%fomg groups

for byt djRad A BIoORHRASH GX Aok AN STl LARARR Gy

pherfylatety], @iexhgdrbaryi (m)gl\)eoaﬂy)]l pheooaty ejters), dialkylcarbamoyl and

N e BB S B eoR b iy setptiosh G pmimgceg g and

carbé;gyabatsir XMRPRIWVE yubstifiehiy lof BeARRY InkRide RARPhSin® Gind piRPdino linked
|
fronpa 1[1% Rifrogest #toBLYie # yuabindenel g)remmgwl theiBf eirdrippsigion 4f fle b@nzqv\l ring.

et sul fo I h X et h en ropl oni

AL R b RXRBTRR heby ls ofRRh ) B AT i
com?&nﬁﬂs Bﬁfd#ﬂﬁﬁﬂsir@@g’oﬂﬁ%f PPARS dthPPRRvnds of the

present invention nmay exist in solvated, for exanple

hy 8pesifacicorappunds df the inmegidvare ode bbmse ofithe fodlopinghe

2B a3t Eh OF o e B S s R D G PR Boropanoic

acidpresent invention may exist as tautomers. It is to be

understood that the present invention enconpasses all
2-({ & d-fdimsthydampipe) phenyl]ethyl } thio)-3-[4-(2- { 4-[ (methylsulfonyl)oxy]phenoxy }-

ethyl)phenyl}propanoic acid;

3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]-2-{[2-(2-thienyl)ethyl]thio }-
propanoic acid;

2-{[2-(2-fluorophenyl)ethyl]thio }-3-[4-(2- {4-[(methylsulfonyl)oxy]phenoxy }-ethy)phenyl]-
propanoic acid,;

2-{[2-(3-methoxyphenyl)ethyl]thio }-3-[4-(2-{ 4-[(methylsulfonyl)oxy]phenoxy }-
ethyl)phenyl]propanoic acid;

2-{[2-(4-hydroxyphenylethyl]sulfinyl }-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }-
ethyl)phenyljpropanoic acid;
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Met hods of preparation The conpounds of the invention

may be prepared as described in the Exanples and 20
warpakogss net hods thereto known to persons skpd1/682000/002554

the art. In particular nethdds disclosed in WO

99/ 62871 and anal ogous methods thereto may be used.

s A b BB 70 RS R ropmoi

aciddescribed for structurally related conpounds in the
prior art. The reactions can be carried out according

methyb%{?afﬁdaﬂreazylgmeb@wﬂé@ymhl@)ﬁﬂéﬁ%ﬂ?mxlphepw)ethyﬂphenyl}-

expgLinental section. 25 Conpounds of fornula | may be
pro ppreg%red by reacting a conpound of fornmula Il TH [D]

2-{ [M@}lydrgkypmﬁymmh}ﬁ] thio }mé{QP ?ﬁﬂoﬁflph}moay)\;%’i}g]gg% %_pé%%a;o ic acid;
with a co und o mul a
2- (b b Bg S i) S 0r e B Hon oS n
ethy%ﬁe(ﬁ NProphh AL are as previously defined and X is a
["'eavi ng group for exanple halo or nethanesul phonyl oxy

3-{4€2-(2-benzppermethaeesionHexyphempy pthyllphs 0@} G2+ @rtaidtox yphenyl)-
esence of.. an inert sovent. Optionally

ethyfﬁ\g]g?l&il?imé’ﬁoné%amg’e@got ection steps known to those

2-[2.3Kitdrt-Btok L phy étgrl)@ﬂiylsuﬁaﬁsa}tsl{a [Q!S(Q%éﬁalﬁgmlﬂﬁ@ﬁﬁc?yﬁﬁéhoxy)ethyl]

nmpounds of formil a be  prepared
phengy{} prapdeni¢ agjda conpound of forrrul a IV O—| [D] m/ D

and ém\g{%lg&uy@%ﬁac tg%lgnaﬂts% r@&s/ as previously defined

a co Formy 10 HO - [CH2] n\ /| A
It will also be understood that certain compounds of the present invention may exist in

solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present invention encompasses all such solvated forms. Certain compounds of the present
mvention may exist as tautomers. It is to be understood that the present invention
encompasses all such tautomers.

Methods of preparation

The compounds of the invention may be prepared as described in the Examples and
analogous methods thereto known to persons skilled in the art. In particular methods disclosed
in WO 99/62871 and analogous methods thereto may be used. However, the invention is not
limited to these methods, the compounds may also be prepared as described for structurally
related compounds in the prior art. The reactions can be carried out according to standard
procedures or as described in the experimental section.

Compounds of formula I may be prepared by reacting a compound of formula IT

in whichD, m, D’ and T are as previously defined with a compound of formula ITI



D'V in which n, Aand D' are as previously defined
using Mtsonobu conditions known to those skilled in

wo b@4at8f or exanple in the presence of a coupP@CTGB2004/002554
agent, for exanple cyanond¢hyl enetri-Nbutyl pho
sphorane. 15 Conpounds of formula I A may be prepared
by reacting a conpound of formula IB /(CH2)q -Ar T -
[CH2] n S(Op D CO RR- [CR VO 113282
PCT/ GB2004/ 002554 15 i'n '

protecting group for a carbgxylic hydroxy group as

described in the standard text "Protective Goups in
Organi c Synthesis", 3rd Edition 11999) by G eene and
Wits, with a de-protecting agentlll The protecting

. roup, M ,,50 be a resi .such W\ resin o
in wBLEHPATBH P R Bty Reil" e Rt} B g giegpemage helo or
metﬂaﬁes‘ilﬁzfﬂéiiﬂ@x%{I Bt AREDEFAARE 1 e raRelvti AYSEHiBRa®f 60 WBlpkesence of
_known to those skilled in the art. One such
an mgrtgbeat. Gptiqpaby pratectinh ené dRoteelumestepstlownl Hgme kKidled in the art
f or _exanpl e nmet hoxy or ethoxy or an aryl al koxy

rouy
> Hmy%?&ﬁghgﬁsﬁgﬁ?§F'xy, such that COR4 represents an
esCempodids b f ESfilS1 BAMhiBIe THeeGhStbdbrePardd gf ré&&ﬁi{&&dlﬁﬂ)und of

agent e.g. a hydrolysing agent, for exanple lithium

formgladVoxi de in a nixture of THE and water, at a
tenperature in the 1o range of O- Cto give
conmpounds of fornula I. wads of fornmula 11, 111
IV, and V may be prep@#l] et hods known to those
skilled in the art see ffoRkeexanpl e WO 99/ 62871 herein
i ncorporated by reference;, "The conpounds of the
i nvention may be isolated fromtheir reaction m xtures
using conventional techniques. 15 Persons skilled in
the art will appreciate thaty in order to obtain

. compounds_of the invention in an alternative and in

in whigh®, st endsPoars as prviouslyrigéneewithseampound eliformalia dual
process steps nentioned herei nbefore may be perforned
in different order, and/or the individual reactions

may be perforned at different s age in the overal
i
,

10

route (i.e. cheni cdO T GHdfo gns may be performed
upon different i nt er medi at el t dse Aassoci ated 20
her ei nbefore with a particul ar '4f5tion). The
expression "inert solvent" rdders to a solvent that
does not react with the starting materials, reagents,
i nternmedi ates or products in a manner which adversely

. affects the yield of
in whichn, A and D"are as previously defined using Mitsonobu conditions known to those

skilled in the art for example in the presence of a coupling agent, for example
cyanomethylenetri-N-butylphosphorane.

15 Compounds of formula IA may be prepared by reacting a compound of formula IB

_A(CH,), —Ar
Y

IB
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the desired product. Pharmaceutical preparations 25

The conpounds of the invention will normally be
wa@eoisniesered via the oral, parenteral, i ntrar€EnGB2004/002554

i ntramuscul ar, subcutaneoudSor in other injectable

ways, buccal, rectal, vaginal, transdermal and/or

. oute and/or via i.nhal ation, in_ $he form of .
i R BT Bt R e e POy BB ant R Mg B Rpgrecting group
for al cAfHoRlliERYdreky HBp 88 déschibeien Ad flandard RxPFR6EBERUSI06Ad in
accept abl e or %Zu?" c or inorganic base addition salt, in
Orgagicphmihegiseiiri Edition (4290 Py brencand Mfets3with g dmprotecting agent. The
i i S i ept .
pro 80P PRADPA. b Ersth RCHRL PG b LETHk BRI bR ELE R
Protdveing groupk siagrbededbd vedain ytdvgdahos estecinuijiaawidcidat welldases to
of .the conpounds of the jinvention_in_therapeutical

thosg skdgdviatbe &t Oneuvah Broiecsing BEAYP 10 WHOIT R FoRretigt s balipxy group

or S S AP RS RGT BB 8 con

repreaes pun eften: Sech ¢xéars caubeachored wish atds-potectipgsagesise. gvhi Igidrolysing
be rul afed by et hods known to those skilled .
ogenf 1% amp TP hlipte s B0 ARt VoS o Sonmity n the
rangé BPO-rl@@@tooéivé)coﬁfﬁgmﬁl@s ePRrBukqr exanple 1 ng, 3 ng, 5
mg, 10 ny, 25ny, "~ 50ng, 100ng and 250ngy. 5 According
t oCambomrtds ef feremdckl, B, IVhand Viveytbequmepanat by i methdwdssknown to

r.oyi ded a pharmaceutic | ati.on includi
trosfRliR ChBder sretinie N eReR L Eere oot BY raiienge
aCTEPEARANAS SF th¥ ddveiBSn fBf b€ Bblatddfr&e Thett 1h&ioN thRtures using
phar maceutical |y acceptable adjuvants, diluents and/or
convepiiqrabteshmiiesr macol ogi cal properties io The present
Cc +Rf T armul a.(| ful for the
o PRIl o e Fipbrelefe AP Wl ol coprppugdgof he
inveR§80@ iaa ta@ermalitdaridih 86 @8 be@kions) dikgre dofr@ait®e dnanner, the individual
sensitivity to insulin (insulin resistance) and
process $tspp Areatonasheranbedorginaay igaiesformed i dif{eigat ¢rder, and/or the

i A T ool AL B 8 R By pomica
transddpdenibnamay bb eaiféynedampbe differerh ypembeglirgésan those associated
- h rinsulinaenma, h rglycaem a, type 2 di abetes and
hele@“ﬁgf%iéswggﬁﬂaﬁ}cﬁ ﬁ‘?aﬁ%‘gﬁar acteristically appearing with
| PR LiprERRInS HRCRIvet™ Bfefy D! d BiRaLHfdocd hdLrealt WM YN Starting
the atherogenic |lipoprotein profile, is characterised
matepiglsnredgends, antgrieddaates ardrodiets in gtresmingt whiich adveysedy affiects the yield of

|.evat e ery |ow density |ipoprotein (VLDL)
the ‘f‘*ﬁlfeé‘lafifﬁé‘g‘%ﬁ\{-de rich particles, high Apo B levels, |ow

PharbiaBéutBeNSkbatatidugopr ot ein (HDL) |evel s associated with

| ow apoAl particle levels and hi %2 Apo B levels in

t héhgpaaapaieds of the Awentionwikeormally, by edsinistered yésphe pealrparenteral,
] i cl . . T f e ]
el oo, SR BSNOL RS IR OB MR ki gin,
transdeead] iandfopadsabiotige and/or via inhalation, in the form of pharmaceutical

preparations comprising the active ingredient either as a free acid, or a pharmaceutical
acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage
form. Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying doses.

Suitable daily doses of the compounds of the invention in therapeutical treatment of

humans are about 0.0001-100 mg/kg body weight, preferably 0.001-10 mg/kg body weight.
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wi th conbined or m xed hyperlipidem as or various

degrees of hypertriglyceridem as and postprandi al
waelymktiipi2éem a wi th or wi thout ot her nmanifest at PONEBRH04/002554

the nmetabolic syndrome. Tréatnment with the present

conmpounds is expected to | ower the cardiovascul ar 25

bi di t d talit ' ith .
e Bttt SR ety pREREABlipttn dpateswiichzaydr,
formaRite@tyl théthb &R % tRIseREilIEd 8Sthe 1R 80 PRIVIHQOBELHIIBY active
di sease conditions include macro- angi opathi es of

comppaindl g theirangerai ) Stag paHOmEAs pregmy b aeg, ditag, S mEatlng.oddme,
tl rt failure, cerebrovascul ar di sease and
“hmggpggﬁé?Q?SQr erial insufficiency of the | ower
exAc@ndibg s a fiBdeausectadf thdiavéntionshkre fis thepiolided agharmaceutical

ef fect the conpounds of fornmula. | are al so expected to
fornmlgtion medikngany ]ty cqmrovadsy @l the MyRRLYE of phaaTmcentigalbt ageptable
derivhfi Q80 tht8ofThE ARk | i d
e o R SHF AR AN h0BlBf shrants, diuents andor
carrigronpl i cati ons associated with chronic hyperglycaem a

Ph in iabqﬁes nel litus such as the micro-angi opathi es

—Jﬂgggggﬁéiﬁgﬁgﬁxﬁdisease, retinal damage and periphera
\ BfenfbSH a9bf Idrulaqneire LiidFRSoAR RISk R%nlRr Reatment
WD 2004/ 11328% PCT/ GB2004/ 002554 17 delayed.

of climipal ernditinme astosiatashpiduimbisrentagr induogd adduiced sensitiziy tremsulin

. vall o condi Li.ons S | t he_cardi ovascul ar..

(ol YRR LR R e B oral T8 R retaBic syndrome),

Thest €Ghisilasoaditiohs Wil mohide Vi ingll neMs liritedStoN S¥refi obesity, abdominal
obesity, cancer and states of inflamuatory di sease

obesity@righlityPerensiosy Byreinsd inagiais epsr glypacmygdipes dighbetgs and the

. iti i . ' ' i e- " .
o5 SR8 LS B SSTD 0 S8ASE T8 ygipitaemin. i
knovaoagthe athsrogenit hipoproedie plofile) warhiaraoteraskEbempdatety ¢lovdoel non-

seful in.controllin ucose | evel s_j atients . )
ester?t?ﬁrfew A% PEIRIEY SEY2OH; %%&ye@mpﬁ%@n&fé@éﬁ {righyicraide righ particles,
highgf S?’B ﬁz%ls,al_owaﬁig? ﬁ%ﬂ%ﬁt?f gi@ﬁﬁ%lé@(fﬂfl?k@&? BdoBBted with low agroAI

i pi dem as, n resi stance syndronme and/
partiple flevebsl and higls Apal Brlsvelaim thepicsande abamel), deoseptavs dengity hipoproteins

1,0 adm nistrati of a conpound of formula Ito a
(LDW???&‘T%SC B]; O?E?ﬂgrl y a human) in need thereof. The
PrEREHmpoIENbS BB pRIsOM iR Stidn ARtRPELt&f tolde@RbfuNE tBfating patients
reventing type 2 diabetes conprising the

with g@mbmﬁé ©OF Aixesihyperlipideatiteartvatieusdasters obhypereighisetidanies and
| .1. . . i | i d
postyrBi oty et T vich B Db At Bp YRR el o Shcome.

pr Diehah@sit tith this pregdnt aopagadsl ik xpéctédtolutvar fhe caslid@vascular
redi cament . In a further aspect the present invention

morbiligy, AdeBORHEY geecited BB aerasis foy iathelr putidyglipidzemic as well

. i t ; ;
o BB TR S e B g G RELIR bl racro-

angi@anbenatvaonuslinenragdyrgans causing myocardial infarction, congestive heart

failure, cerebrovascular disease and peripheral arterial insufficiency of the lower extremities.
Because of their insulin sensitizing effect the compounds of formula I are also expected to
prevent or delay the development of type 2 diabetes from the metabolic syndrome and
diabetes of pregnancy. Therefore the development of long-term complications associated with
chronic hyperglycaemia in diabetes mellitus such as the micro-angiopathies causing renal

disease, retinal damage and peripheral vascular disease of the lower limbs are expected to be
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The conpounds of the invention may be conbi ned wth
ot her therapeutic agents that are useful in the

wo e@watinest of di sorders associated with the der€l/GpRman02554
and progress of atheroscldfosis such as hypertension,
hyper | i pi daem as, dysli pi daem as, di abetes and

dela%%ﬁ%%n&%e&nv{&{] e gﬁ%gﬁ i Q?Iﬁgﬁbgblg%l? ngvtgen gﬁ?ﬂqtoﬁg%kg’g conditions outside
the cHREGRBGRS syRteny vihidtRer Of nbtAssddidie dWith saBR Risistdhaé, ke poBRystic
a decrease in circulating levels of LDL-chol esterol.

ovarjap spRdrpEkt @begity.ivantes ped datehaf nflayanatery disepssdueiudng f
. Y I ’ ned. with ¢
s SCNEN A 0TRH Ady  SATR ASH AT A AR e
Parkangh ‘o dativeemd mitigple ociposisds of the invention may be
used al ongsi_de other therapies for the 30 treatnment of

el BHEAROUEG s af BrPresentiyation aeasaecied torke yselwl m controlling

1 h& ; ] iﬂ%?ﬁ i;ncl ude bi guani de
guc%?ﬂg@%ﬁ%ugggﬁ&pfféﬁ%et OPYI%EE%ﬁp eéér?f ormn and buformn,
i NShd present syvehtiet providas ahiethodmd tegtirgsor meydniing destigidemias, the
. oral. antihypergl ycem cs (these are divjded.into ..
sl afie SERE e A P S et R ACRbETgeanprising the
admini¥¥aBbh 6f £ LormPMm@RIRNRIPE tod mANRRAPARIARRH k32 in need
PCT/ GB2004/ 002554 18 gl ucosi dase inhibitof is
thereg€ar bose or voglibose or miglitol. An exanple of a
prandial gl u e reguyl 1;S..repaql i ni de or .
Pt B R RS £ e SRRBRL I b pype isbetes

comBiNiothe ddafiniftedtionlofl ah effedtiva aploanneeettnpdahd ¥f formula I to a
acceptable salt thereof, nay be adm nistered in

manyaad Goaraeulaly iiman) oo heigdf at i ng agent. 5 PPAR
pri Bt gRaRhepleaal e prBE Bl vie B fniduflof formula

as a pledicamemut i cal | y acceptable salts, solvates, solvates

of _such_salts o rodrugs .thereqf. Suitaple PPAR
al B’n%\&é‘i]ilﬁli yped e MAVERHon IR%ARBLE I %%Wnpound of formmla I
in th8 GE8RERRIE oSk SicamSR T AhE freatiRhY &8 i6Su1 R re SistahteSAl 0P nRREabolic
prodrugs thereof are well known in the art. These
disoridatst ude t he conpounds described in WD 01/12187, WD

Co 81/ é%ﬁer WO 99/ 62870, WO 99/ 62872, io WD 99/62871, WO
, 01/40170, WO 04/ 000790, WO 04/ 000295, WO
041G unﬂ@o@ﬁfe%%ﬁﬁ@nnﬁ@%o@rﬁﬂﬁaahit}y@h@ﬁﬂl&%g&ﬁd%,agems that

WO 03/ 051826, WO 02/ 085844, WD 01/040172, J Me em
are upefgbin the tregigmnt ehieqrderopssasiated oritlthe dayrdanment aphpiogtess of

. 3- in.particul. .he ribe ]
et el SR et i bt Bloghl] o QURARAR, RBGEA M bty
The Madpdindspf 2800AvendiSn nhi be tbimbhed mathadnbtlicn defgpettad g@nt that

herein by 15 ref . Particul arl PPAR al ph
decr%q%és/e %12 r@tM]éﬁaﬁéf ggg} Qg;%t;@léfﬁuag?gsla@egyegsq i) c?rcglatailng levels of

DI RS drb B EApati %@ u&ﬁ&@@ 1fit \é‘?ﬁg&otnﬁ% §fe SbLhei
L net ogl irt azo aele I\/@ 555), bnallT a{g_:ljll itazo eQ’{lDSRFi-Q%Sg]g%v,1 on may also
be ciibip8d #jth thdrepaubic agents tedod irbatabmpliteivas iddated &, micro-
.ger[];ii brozil , ciprofibrate, pioglitazone,
angIPRANEY i t azone, AVE- 0847, AVE- 8134, CLX-0921,
DRiFhd 8SiAsoundbf 48 3dvention 2k P Bé dsedalongd i othel 18%8bies for the

641597, GM 590735, GW 677954, GW 501516, MBX-102,
treat@ia: &f] p@tabolic syndrome or type 2 diabetes and its associated complications, these

include biguanide drugs, for example metformin, phenformin and buformin, insulin
(synthetic insulin analogues, amylin) and oral antihyperglycemics (these are divided into

prandial glucose regulators and alpha-glicosidase inhibitors). An example of an alpha-
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20 KRP-101, R-483 (BML31258), TAK-559 or TAK-654.
Particularly a PPAR al pha and/or ganma and/or delta
w@ownils28r efers to tesaglitazar PCT/GB2004/002554
((S)-2-ethoxy-3-[4-(2-{4-ma8hanesul phonyl -
oxyphenyl}ethoxy)phenyljpropan0|c aci d) and
acce her eof - 2 it
glucc?gr?]e S [t r%rl?sa ac ﬁybgfse 9?‘90 %ﬁ{)/s:en Isltotl examspl d an I%Jlf.thaf)éiucose

regulheijisiephglandendit tateplingla) f onyl ur ea for exanpl e:
gl i mepiride, gllbenclamde(glyburld l'iclazide
gl Inpqﬂﬁl@é aspegipfdhg @u@@mt e@ﬁmpm aFmda I, or a pharrhaceutically

kSRR S LORRATIAe SBUCRAPA A s e

PPARI mdirllﬂaling aggilty InE)haieSltnhEaregioyh]mieaheq a GPYRI ahﬁmand@r gamma and/or

d phenput a t ol Clisl’ am de an tol.azam de. E bll y
cltagnst; O BRYFPRRC @qcmé'a}?rs e SJyateyy 5Pt PEHE R GRS or prodrugs

therdo@! StRXeFle PPAR Mgﬁ@ /G SRR ypohlies, %Hélﬁﬁ@éﬂtiéﬁﬁyaadc%ptable salts,

glinepiride. Therefore the presént invention includes
solvatemiseiivates af sush sdlfs a prashmgsuthereof are inesligme werin therweAbgsorinclude

30 !
te pftgp SR 4EH o7 Butiol 2B o BRSO Rk g dqgoie2s72
WO 99@28’11‘1&770@8%:7194[1 GVO@H/API76s W 04/00687907 S&D DEODODBSS, T e
i abetes and its associ at ed conpli cations will be

04/09@%9%“@8%95 1§22 MO 82105587 > AP 08(H8E86%H W B/Q5y 826, WO

o0kl YOI 2Lyl 984 95058 EET RN 992380
Patepubl( (§mm3m84t(hepaEMarAhd emauindedescrisetivinlthy paas epplivayions
he benefits derived fromthe

d I f
1iste€§%§§e 123 And iy ;Sﬁ@o AP0G: Avetd i Bhich pecl} Reqrperaiedaerein by
referEREP PARiE18fly ta'mma 5nd/& rﬁ%ﬂﬁf&dlcﬁr qeRPTR fltrizf@ﬁ Yidtaglitazar
age e cho

a cholesterol omer est oweri ng
(BMAagoRs85)y Hﬁ@htmin@ (ﬁ$-ﬁl 1)5n¢thg]$aappl(l\m-6551) baieglud@nb l(lDRF -2593,

-5 s R Gte, et e, BBoi L - APP ST o azone,
10s1gﬁwzbﬁ@|mm4ﬂmfm%3n e@hyxtme DRPIPOADIDRE 4832, 312618674, LY-

sel ected fromthe g ilto consi sting of atorvastati n,

818, Bef-02 (641 P, GWrIH0ZSY, A1WrbT7 7054 3WE3A15H6, MBXnIAZ( ONGr5129,
KRP| @Y ﬁf’ii?;t @Mléﬁg t’ﬁ&k%‘59 NAVNE %ghr g c'ucfarls}lt aaf’lbﬂR alpha and/or

niva prav tatl n-and "SI m/ast

gamphand/ee aelta z(g@hisyre&ﬁ*@ m%@lgh&zaed(s)rzeﬂﬁg%qm(y {ﬂqdetume@ﬁlphonyl-
calcium or solvate iqg_thereof, or a_solvate of such
oxypée@dﬂ%ﬂlow)blwﬂ proPaRois aeid) #adinhagmaseyticallapeptable splts thereof.

h t fa
DU PR b B2y SELNE P Sl
su]fomyhlremfor sxangtler ghmelahdn g&hblmlmmds aglgfburmep),agli‘claczmeagligizide

tiPiG e St AL L | e O St e S RN plad M rbutamide,

ghbcﬁnﬁl}l%l%, né:hlés))geg)hcif, Ir%s?;paﬁ&%w blisBoles g%e;paxﬂud& diyRidne GRBiide,
Phenbytanml% itplc Pampide(2BR (@I8)antid s Raefhxabityothy kefimybrenisiglingpiriie or

stiocp PR R A0 M oty 55 ulomu e REmeR g Theredog the

presén)t HiEhie] ﬂ]}ﬂddﬂ% it Btoitidd A &Bdpound of the present invention in
5- dlhésrox hept - 6- enoi c aci d or a pharmaceutically

conJ%fél@Et“a Qe Ctordm@@wa%themeé&escr&edautl@way%ar@plbffhe doses of
o Py R RE Hroplid o GRS 6% B dibries syt gspoioed

complivetibyd will mamwe)kmmnnn}hewt ard aghiproved Wor (s8 By e Bory-tdidtes for
ydr oxyhept - 6-enoic acid, and its cal cium and sodi um

salts are disclosed in European Patent Application,
Publ i cati on No. EP
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20 A-0521471, and in Bioorganic and Medi ci nal
Chem stry, (1997), 5(2), 437-444. This latter statin
WO g00n0¥326Nown under its generic nane rosuvast aPCTIGBRIV4/002554
the present application, the term
"chol esterol -1 owering agent” al so includes chemn cal

difi i_ons of t.he H educt ase. i nhj bj.t .
exanfE i 54 B P i, o I Shetlpo 05k BT b s Ateernaively
smalds do¥ed Iﬁa[y bdw@s@a la¥ 8 resd oir'thé HehEre AbrivedViRdih kiR toalbithtion.

i ncl udes a_conpound of the present invention in
cofBe BERSFIHS AVRAtR also inchidps & evmprundied the prasenpinventiaig
[ t.apl
com%%gtgcggggt% 8 }ﬂ%lk$@i}o%—%%ﬁag% E}?ﬁ 'ﬁ“ﬂ 2 oles%%l lggreﬁjﬁgc Qé&%%fgred to in
this gjgdicatidyeidcludebutf B¢ notishicdae miliiblt(ﬂ"@ @m@@o@e&dﬁ(stb&d?ﬂhydroxy-

%@93/ 16055, WO 84/ 18183, WD 94/18184, WD 96/05188,
3-mejpy gk agleoshzygs dapdustrse). Svigsbdy thedBY&-CodreBictrea mpibitgnis 2

s 80 10 S R ST B T
ﬂuva}t}iftmlﬁﬁv'ﬂ,stam 100dstifB o Bie vAARLDOhiIBA BB, niNEstEGM, @)Zﬁﬂaﬁlatlﬂ\ﬁild

01/ 68906, DE 19825804 O 00f38725 WO 00/ 387
st 3855 7 PIEASER S ﬁgcd %s%?@cﬂmodw eg@%%lu% a solvate
therddt/ $1G03Bratd P A 33412 %a\f@lﬁﬁ/ e atoERsR6if, (§8a2pharmaceut1ca]1y
EP489423, EP549967, 2004/ 113282 PCT/ GB2004/°002554
accepi@blepalr3phaie, Epgas 99 suchERBl 459 prodems i sos A mdreEpeiqgasstatin is
wor b S RBLAT | oBle B3R B Mo ROV G0 PO s e

cherﬁf:alhﬁﬁiE (Emm[lm(uqmr@hbﬁﬁpqu&p@épme[mdﬂh;u@&tpﬂaﬂmw amino -

i nvention are benzot hi epi nes, ‘and t he conmpounds

Pyrﬂllié@tﬁr}ﬂkaRﬁﬁ)-ﬁkﬁedle@DnﬁlePbéﬁlo@uilcmis [afsockraivm ak (Ep - [¥WOH-

oD R OB PR AN o of B U lsaliogy KB iapiin 5-YIGR 59)-
3,5- (ﬁhgcﬁ'benz gf 6RO abfah)i sl tID‘ﬂ4_ eE@tlJaE? acceptable salt oy solvate thereof, or a

t hi azepi nes, nzot hf azepi nes an

solvdte 6f beshzotalii ’ﬁlzeecpnm;&mnd eE)‘ TH 4-(e flustoiphetyl)e6- cslopﬂ@ybi [nBT1-
inhihitors is_the -_benzot hi adi azepi nes.

(nepdpuiesfeguns Pé%m@%éw%%ésbéés@hgdrﬁﬁyhem& enci aid,and s
cots RIS O o frPudn b Appjeatop, Prtficstipn No. P

A-032,147 heand i Bucmzmnmaxﬁl Mbdléﬁamh@iumﬁr(ww) fo:: (%)) uemma This latter
.acid P 864 582). Other suitable |IBAT inhibitors
statip {5} QHEUSFET TAZERSFiA DAGE FOSUNRStifi t i onal f urt her

aspegh Pé‘seﬁtrbﬁjﬁéa%i%ﬁ%e {8 RhbRedol v@eriél% géﬁw hﬂs%&d

corrbln tion eat nent conprising t r'stration of
chenzipalehddfitatives afrthe HMOFCaA calvpomsnthhibitory, kechfagestatsaplodrugs and
ceuti cal !%ﬂ¥‘t acceptable salt, solvate,

meta%éP@éztp“Zﬁe@?g?ﬁ%YF%{% or a 15 prodrug t her eof ,

OpThe®pRkdt itREBENEko Wchideda mﬁmw&h&@béeﬁt ﬁ%}ﬁ%ﬂﬁ' e
diluent or carrier, wth the sinmultaneous, sequenti al

Combmats@ip‘arthta@ llﬁdbtt%@ thedlepbbileeéd wanspoit ey&ﬁffm (IrBe‘\T inhibitor).
F r an g%sﬁl%tlggh’lf %ﬁiﬁto%f g 1t% Xave egﬁ {iﬁsgglbed see for

instalneé éi‘eebﬁ@dulaimiescrlbed in WO 93/16055, WO 94/18183, WO 94/ 18184, WO
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818, WO
98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO 99/64409, WO
99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810, WO 01/68906, DE
19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO
01/68906, WO 01/66533, WO 02/32428, WO 02/50051, EP 864 582, EP489423, EP549967,
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descri bed in WD 00/38725 page 7 |ine 22 - page 10,
line 17 which are incorporated herein by 20

WO edoenense; a chol esterol absorpti on ant agoni SeCT/GB2004/002554
exanpl e azeti di nones such 8¢ SCH 58235 and t hose
described in US 5,767,115 which are incorporated

rei f ' m t.ransfer
P oA T TR R EPS Lo Sm o RO ad fpapyof these paten
applio@idIR & indSiporatetiikerdift by 238@nedi ch are incor porat ed
herei.n by reference;. 2%. a nicotinic acid derivative,
i nartienlaioclassevpllBiAdainbibias suisale farisom the prgenrtdnvengpn are
, . - ..ac . . :
v SRS, B Pl bl ASh O ROl 1, or WO
00/0 568N 96/0848baebV,O 8338 82i ar@mesipoyatedingeiu gt réference. Other
. example orlistat. (EP 129, 748) and. sibutramne (GB .
suitahle ppsop 3 L340 IEHANES 4E B29. 262070 bisHeRifes fyjpeeeHispsaincs and
1,5-U-AIRAHAD Q! ATHANR!sRitdHle ARG HTBAT AnBAONSS feNG, SN2y Me
(ACE) inhibitor, an angiotensin Il receptor
benzathisslgrzapises. an andr ener gi ¢ bl ocker, an al pha

andr ener.qgi.c WD 2004/ 113282 PCT/ 4/ 002554 .21 .

o1 QLB R BB ST BEREA T IR{ERg gotifly s (3RSR)-3-
butyﬁi@ﬁﬁrll-@ ﬁt&oﬁiﬁgfﬁﬁ%hgl-@ﬁ }l',ﬁfé'ﬁ%ﬁydr@ﬂ,@ﬁ&fz@ﬂ@efz if-8-yl B-D-

stimil ant, cal cium thannel bl ocker, an AT-1 bl ocker, a
glucepgiranosiduronicaad (FR86458Y). a Othecdithble BBAT anliBitdrs include one of:

ant,agoni. st. or i.nver oni st f exanpl.e as descri bed.

" n ARFRPinEg? g 2O Twdieasspeet of Toe PR T o TP bRl vided 2
combiRatiBNeeatibAcoRPHSEAS MheSddmiRis@atidaor an R R amE¥nt of a compound

modul ators of nuclear receptors for exanple LXR FXR
of the}mrmudmb oRaRBiprGe LAl aqsapleblasalit sobvald, yoluete opsushlacsalt or a

| I . of .

prodiffhersBP by ALY Bl MR oREerbaBL BReEpy spie,
with dlecgpuhbledus iskgi@ntialor sepirdte efdmindst@tivabie bl wofed the following

ani mal ,. such as nman in need of such therapeutic
agengssglecteddtoni o Particul ar ACE inhibitors or

HRERHYL R oo BEF BIRNED) Bt Tor SRR i rBtK B ong
descrieddain VIO @838 7A2bipage € &ine B2 - pagedl O, fine €0 wiichatreé oeorpotdtediherein by
conmpound of formula I include but are not Iimted to,
referf”i‘fsé’jfol | owi ng conpounds: al acepril, alatriopril,
a ch@bdidBP4tsbrftRh GhtaBdbnid TS PUERIDT aREAREER subh aPSOAZRPES hnd those
hydrochl ori de, benazeprilat, benzoyl captopril,
descnépi o7y 6,762 4pd oiahl arg insomporated leeagin by referense;
tat hion ceranapril,..ceranopril., .ceronapsi .
a M H R RAF e DA0PR e E R SRt ¥ ABRRE i Scjonce, 262,
751-882199R ~tich &8 McdBiorhtdd heréaR referer®®] Capt opril,

foroxymthine, fosfenopril, fosenopril, fosenopril
a nicg gic did deslypiiesp icludigeodo w sgdedsp aBd eembinatiQIspPragysts, ifer example,

. £0si napri i I ;. hemorphin-4, idrapril,
mco{%éggg?ﬁa!?]h?’nagfob}rg%l %/&?%giocilhpri lat, l|ibenzapril,
a phytbsterod pornpoundyfor exsimple’stadafgi um n B,
probucol;

an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB 2,184,122
and US 4,929,629),
an antihypertensive compound for example an angiotensin converting enzyme (ACE)

inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha andrenergic
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m xanpril, noexipril, noexiprilat, noveltipril,
muracein A, nuracein B, nuracein C, 20 pentopril,

w@esosnogr i |, perindoprilat, pivalopril, pivopPCT/GB2004/002554
qui napril, quinapril hydroéhloride, quinaprilat,
rampril, ramprilat, spirapril, spirapril

hydrochl oride,. spirapril.at, L Opr | spiropril :
blocl i itk s piELic lashap rifce TRRAED pdrensyF blowket pyandreneric
stimd184 €41¢i08, chhfir@N ERICRA bl AT-1 BIBAED] ARihirkEd, a ddrbHASH 4 Yasodilator;
zabicipril, zabiciprilat, zofenopril and zofenoprilat.
a CBpragtagprisorAnrerseggiopist for sxdraple gs describechia WIOHFAY00 and EP 65635 ;

o MR O o BB RO REAEOARE oy e erron Ace

a PDKnihibitbaros f or uses in the present invention are
rampril and ramoprilat. Preferred angiotensin Il

modylatontRfrvelear regepipitdeieireply LR FEBpRYK, and BORalpha;
ora Meﬁﬁcaﬂys&%_%ﬁﬁﬂeg t, 316 5ke SRIVaPe OF su Q@%{Q{)IUQ ot tRGEof,
or use In‘conpination with a conpound o ormula~ |
optionaldy tegethebwitharphamarceltioally ecbepapleatilvputuordsrrier to a warm-blooded
. candesartan, candesartan cil.exetil, |osartan, 30
animg SOl 45 i d OF SUGR THEPaRERC IFAREDt ' sar t an and

e PP REAIAPACE Ralibitérd bAPhatmRERtiBA1lyeLcaRable kARS kdlvatéd, solvate of
ant agoni sts or pharnaceutical |y "accept abl e derivati ves

suchsplesr araf prodiuge therdol, indledipg egtsmtmetpplises;, whichaean be used m
G salrt an_an rtan cilexetil, 2004/[.1 2.
comGRAS S35 A PoBB eSS P SIEL o PR 38R

compoR@tisi reaceprill Hiatriopyit altiopril cdldigie ah@ veiiaVbesi@gbpail, iehdvefril
for for the treatnment of type 2 diabetes and its )
hydre@hiesideabemnzensiph PPy IsRRIOPTH. CAPHRT Hh BPEPEHERY Sein¢rgrptopril-

. . C _Ad .
elotaBl B RR SPaDORl Ao i AR DA T BRIPA AR aicic
enalapoiflfpaalagritt, ehepriipémcadptopoil, faroxyaitiireefoisfenapiily fosenopril, fosenopril

.acceptabl.e salt, solvate,. 5 solvyate aqf such.a salt or _.
sodih, P BapEIg, KRBt TS P o SinoBle 8ot < hefiorphin4,
idrape R Pi@ipRil, B hRiIShaath9R: Wb&&agﬂl GkhBHL ¥RiBHR Y iy Qimin B,

one thé other conpounds described in this conbi'nation
mixagpil, nwexipoil, mogxiprlataweutliipal, nyrarstept mbtageindd, tmuracein C,

sol.vate,. sol vate of. such.a sal.t or a. prodrug t.hereof.. .
pensdiiy S Gitabih ParoGtlef P it Pl G BhR o] RS ittoride
quindpBatSranSipAl, ehigeitht SpHBrOshir@bril Wydré @driddYspiraprilat, sFiropril,

) hégerl I pi.dem c conditions in a warm bl ooded ani mal,
SpIoP

hydigchiewide, temnqrapdl, tmosapni hydrashlonidas tepiotide trandolapril,

.S i ni-steri . ' i Lectd ]
trandiORA S GBS AL bR Yot BB Bla ARerBbliRE ired ACE
inhitioay foR asdbini thapleyend aseticbdre raniptil, raipyiddt Slisisophr ¥ anelapfil and
such a salt or a prodrug ¢thereaof in sinultaneous, o
nal@@iq}emor%ﬂeﬁﬁrreée%gﬁ HhdiRnion ags i thegresrpt 1 vetion are ramipril and
amibfilagcti ve amount of one the other conpounds descri bed
Tn this conbination section or a phar maceutical |y
acBefired angiotensmdl tntagmlisty tpharnsobwmataly ofceptadble salts ablvates,

r odrug thereof, According to.a further aspect .of
sotviit aP R s G PRGEE: erhf Bt Sotnhotianit 7 B R5oHna OF formuta
I incRABPSS latd €97 1ivkiied %,Q@Hﬂbﬁﬁﬁﬁcﬁd@%ﬁ,@%ﬁd&&t&%ﬂ&&@, losartan,

or a pharmaceutically acceptable salt, solvate,

valsastanyighesarsin, sasesaransiglnisastanang epupsaréan; Ratiewarly prederesdeangiotensin
IT an?afgoﬁﬂt% of tpﬂﬁjina%glﬂﬁgﬂy gcs’cegt%ﬁl% rd'eg%jtives thereof for use in the present

invention are candesartan and candesartan cilexetil.

€
T
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in this conbination section or a pharmaceutically

acceptable salt, solvate, solvate of such a zo salt or
w@2@rourey thereof, in association with a PCT/GB2004/002554

pharmaceutically acceptabl 8diluent or carrier.

According to a further aspect of the present invention

t oFfiipto®s R GAREnR ke PSR, BeRATBENME Y method for for

the tﬁ:@dﬁi@ﬁ ef ty?@ Q\(ﬁdb@te@fand fbleRodiaalcbmPlicatioRs BIOH Warmh- BROAE animal,
and one of the other conpounds described in this

suchag msinn B 1esH OF auchitisgtoggnt ¥ FRpEiseR gdarinisieriag cefridpimal an

effec%%!e ﬁﬁ’tj X%f:or &x%%&/ ?f fBuflila ,[(%har ﬁaa?xﬁ&éeu% Srtaﬁéeiatﬁﬁé’&ﬁtt‘ Polvate,

solvite wﬂmcharsalt oen @rd(BugDmeﬁebﬂﬁCklmukaﬂeous’; @asq‘mnﬁal g sepajata

conmpaund .of faorrmula |, or_a pharpmaceuti call X . L
admigisirafiemy it a8 sffectivempangof Q| tl}%\?@%?or%ﬁﬁ)élﬁdsa esgriped 1 thig

r &of a r

Co O Repre bt l Cl R B BivaiRheh o sl or o
prodogrtbémat i on section or a pharmaceutically acceptable

S ol vate,. sol vat e of ch a salt or. a prodru

¢ nEheeepRe HhaagR e dnorbis iy o et is fided iflechod of
treatﬁlgr}iyge ?Ideﬁﬁ@é&dﬁt@fns GORGALAIDIb R lafinidl 'shth A6aS 86 88 of such

dosage forns. WD 2004/ 113282 PCT/ GB2004/ 002554 ° 23

treatm@nfowhitph gomprisesfadmitigerivgsioeseld apimelva effcedeeramiuny eha ferppound
of fo%%?lraei %&{agl)r{]a(ge%glﬁﬁp acE é)t%b?%nga[lli ?/olg%cg es%% 51%1 Cfosu O%rs]zﬂt gr a prodrug

there®® in/atmalta@@hy &E@e@ﬁal&iﬂ QEpadate sarlninmfatlan W’lmdiiltﬂfebﬂi]ﬁ @adunt of one
toget her wt h a pharmaceutically acceptable diluent or
the oghgr cp@pounds dsscr@eql 1y s Gombinagion sediopox phamasaricatly apreptable

salt, 9610&5 %WM%Q@@F& &’g;@dh%tta‘grkéf conbi nati on section

arnmaceuti ca e salt, solvate,
S oAmajrémg fto 8 fwthea ambtt ofahe mvmtmﬂlrthqetmpmeﬂéd a phamlaceuucal
comBOl Wi C AR cotoai SRR Sag ARy oceptable salt

solvAE, Cs@[v@ter& shéh 280t Hel prb&RE e add\hel &Yﬁéﬁth&rboh{ﬂ)%ﬁﬁds' described
rovi ded the use of a coffpound’ of the fornula I, or a

in thstrambitéion isecsion pr a@b@maablt@aﬂza hecepeblevsalt.ssolvsie, velvate of such a

salt Gririto Sred Hhdsedt o by RielPh S it Riln etk Afysms gr carrier

Or Adcor@igtéra G@rticr @@}Jebﬂof&ﬁ&@i@h@@ hﬁreﬁﬁ’éﬁ therab Ydfviled a kit
solvate of such a salt or prodrug thereof, in the

cOmpriig & eerpeungfof formeda b gFe @ham@mugcélly Accepigbletsalt, solvate, solvate of

suchly GRFE Hodthe HRIARALIG, YPHE AN, Bh:rbdffls RedBndl AlieLes

A5Socl ated conp oNs i nta war nt
combmaumii sectiotchr Bphanmiceuficallyradigatilo s eslhste, sobataisfesudi a salt or a
the i nvention there is provided the use of a compound
prodgg efE%f ormul a |, or a pharmaceutical |y acceptabl e

SahEeordb ¥6th furtRP hyREC e Hd&dht Trvatidn @Ereds provided a kit
comprising:
a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, in a first unit dosage form;
b) one of the other compounds described in this combination section or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof;, in a second unit dosage
form; and

c) container means for containing said first and second dosage forms.
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prodrug thereof, and one of the other conpounds
described in this conbination section, or a
w@basieeuti cal |y acceptable salt, solvate, sSoPUEHGB201/002554
such a salt or a prodrug tB&reof, in the 20
nanufacture of a nedicanment for use in the treatnent

h mc con ions i m bl ood .
R eng € SHEE GopeOrd s Wt By Baritiied PRYRR o ki
com@ﬁﬁmﬁresent invention there is provided a conbi nation
treatment conprising the adm nistration of an
a) a eppoend 98 fcmgt?ﬁ% obf PhargeegybigMly eceptaie sk molvate, solvase ofsuch a

salt Cﬁ%@{{g@%‘g Lﬂlg r&ﬂ“l etﬁgrcvgf?ﬁ QB@E@‘QO ti’calixg L@%ﬁtﬁ%lﬁ??]%lgﬁto? cgtfner, ma

prodrug
ﬁmth@@é@ﬁ@éﬂnnth a pharnaceutlcally acceptabl e diluent or

carrier, with t si mul t aneous, _sequential or
b) °§‘°ei5faﬁh89€1€58‘?ﬁ119ﬁ’1§]@? deschecbm thig c@ppga@flpp, gectinm gF & Pharmgp@utically

acce fabﬂé Relt %‘i)h}%fe 5(919559 SRS A8k % %} rhd bk 'o§ i 8 @@oﬂ&%ﬂ Qosage

ection, or har maceut i cal acce t abl € "sal
formsabdsat e, sol vate of such a salt or a prodrug thereof,

o) coifine P s Pl Sl e R i S o

anjB&rdin; ? Y& En(ﬁﬁerrf@diuﬂe'bf ARSHventn Ahers iécﬂ?oﬁﬁ&f ABRKE bfCa compound
tr eat men nples 1H NMR and 13C NVR neasurenents

of thouégranugrel, foaﬂ@bm@nelalc%y pegaptblesaltysobae, solvatyaf sugh a salt or a

I Y. 4 er oper at.1 n
prod%g ?reeglt éﬁ% P]ges ofot?lg g T co&uﬁ@&ﬁ Oﬁ%%é%é ﬁoﬁgma{mn &ch gn, ora
phariiadeuBABOLCOR 26IB 4alt %élvﬁ@@so&ﬂde 60&icvizalt bes pRdhigtBbof, in the

and at 13C frequenm es_of 75, 100, 125 and 150 MHz,
manyfaeteecafiazapdicanyns S usrithibs ticreatmento! swtabrlic gedrepme or type 2

diabSESAR 1£583ssoc%!ec?§o§nv&9fcﬁﬁ&¥]¥'e 8 wyer et ﬁgodeﬁmﬁaéqcﬁ Rk B,

are given nt as interha
st Amindnig t&® amhhwrefwatmtelocﬁ e iDka@od ithaee ksyﬁromddad the judeof a compound

of th Sy b b P LA SR BP S prs P EINBORF I Py sl or 2
prodtﬂr:gﬁh&g{)f %Jg@gﬂ%?tﬁ%é Stlﬁpé(ﬂrépdﬂhﬁ%cﬁmﬂ'tbﬁ%%ﬁﬁﬁﬁﬁn sdetion, or a
pharmaceutlcally acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the
manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in a
warm-blooded animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of one of the other
compounds described in this combination section, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, optionally together with a
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in need
of such therapeutic treatment.

Examples

"H NMR and C NMR measurements were performed on a Varian Mercury 300 or

Varian UNITY plus 400, 500 or 600 spectrometers, operating at "H frequencies of 300, 400,



g quartet mmnultiplet bs broad singlet 20 Starting

Materials and I nternedi ates Conpound A
w®2(04A3anobenzyl ) et hanet hi oate To a stirred BOI/GBR@A/002554

of 4-(brononet hyl)benzonitre#le (4.00 nmol, 784 ng) and

t hi oacetic acid (4.20 mol, 320 ng) in MeOH (8 nl)

ro 'etrl yamne( 0
so0 YERBIARH, FRBRAE e PR A4 o oo PR
resPé%ﬁiiély r Wﬁlﬁl@ﬁeﬁﬂs SRre ARICONRER lél@ﬂa Boale (3).
]52 Di met hyl am no) phenyl ] et hyl } et hanet hi oate 2-
CBY @mreamtn@)cpbmml ghi ﬁagmenélmfppm withothe s@lgant g )nternal
standancfj triethylamne (4.80 mml, 486 ng) were dissol ved
DCM(15 m.) and cooled in an ice-bath.
Abblweiahaﬁbesulfonyl chloride (4.40 nmol, 504 ng) was
added in portl ons and the ice-bath was renoved. After
DMSO 5 h vditsthyl gefoxidéded. The phases were separated. The
EtOAL gani Gy aa%& s filtered through MgSO4 and 30
evaporate yness The crude nesyl ate was
DMHi ssol vMW—dlmelkM]dn(n&mIﬂe) To this solution was added
triethyla 4 20 nmol , 425 ng) and thioacetic acid
THF 4 20 II;TW% After cooli ng, the resulting
MeCSP! Ut i OReMRS: 1}ésed |n the next reaction step. Conpound
C. S [2-(2-Thienyl)ethyl] ethanethioate WO 2004/ 113282
MeOPBCT/ GB20od 02554 25 A solution of the title conpound
AVas pre ]gl red from 2-(2-thienyl)ethyl methanesul fonate
Ausing tHEBRSEHEAY described for compound A Conpound
NH4©AcS- [ 2ah@ofindodcepienyl ) et hyl ] et hanet hi oate A
sol ution of the title conmpound was prepared from
t  2-(2-fl@wWpkdphenyl ) et hanol using the 5 procedure
¢ describ % r conpound B. Conpound E.
S-[2-(3- thoxyphenyl )ethyl] ethanethioate A sol ution
d of the ddublee conmpound was prepared from
2- (3-met hoxyphenyl ) et hanol using the procedure
9 descri bBHIF {)r conpound B. Conpound F. to Met hyl
m 2-chl or@aBmled- (2- 14-[ (et hyl suf onyl ) oxy] phenoxyl et hyl)
phenyIIpro anoate (i) Methyl 2-chloro-3-F4-(2-h,
bs d~ti et hlgrb)cpkmgﬂyt 1pr opanoat e 2- (4- Ani nophenyl) et hanol
.11q I d conc HO was dissolved in

Y QEEmEAAeHC. Sodiumnnitrite (5. 6g,
n%])ﬁﬁ&lA) S(M@?ﬁﬂoﬁéﬂiﬁ)’etﬂﬁﬁetﬁi&%ﬂ dropwi se. The 15

enperature was kept under OC. After one hour, nmethyl
To agtimred aﬂethn?@fg4 (tzogamethy]) bergoiile (.00 egnolsTioiny) awsk thioacetic acid

4.2 1%%0 % 52 %:%} mmeeOI[I ?@th) Whs g‘da(educ{rgpw%g trletthylr gd ?11.26%01{1%1 425

mg). After cooling, the resulting solution was used in the next reaction step.

Compound B. S-{2-[4-(Dimethylamino)phenyl]ethyl} ethanethioate

2-[4-(Dimethylamino)phenyl]ethanol (4.00 mmol, 661 mg) and triethylamine (4.80 mmol,
486 mg) were dissolved in DCM (15 mL) and cooled in an ice-bath. Methanesulfonyl chloride
(4.40 mmol, 504 mg) was added in portions and the ice-bath was removed. After 1.5 h water
was added. The phases were separated. The organic phase was filtered through MgSO,4 and
evaporated to dryness. The crude mesylate was dissolved in MeOH (8 mL). To this solution
was added triethylamine (4.20 mmol, 425 mg) and thioacetic acid (4.20 mmol, 320 mg). After
cooling, the resulting solution was used in the next reaction step.

Compound C. S-[2-(2-Thienyl)ethyl] ethanethioate
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overni ght. The sol vent was evaporated and water was

added. The water phase was extracted three tines with
wEe@a1328he or gani ¢ phases were pool ed and wasPEOGBRG0R/002554

water, dried (MySO4) and évaporated under reduced

pressure. The crude product was purified by flash 20

Aso gé{l) gﬁ@%g&%@gﬁgﬁﬁﬁ({] %ﬁgr%é&i;g%gﬁnﬁ%—t%ﬁi%&b% r%et%g]gesulfonate

usingothg@gfoaﬂlhféeleééﬁbgd fatbfigodndisadi ent of CH3CN/
SYCH3CN- wat er phase containing 0.1M NH4AOAc as el uent)

Compayad . 5 202dinerophenybethyliashangthigateoi | . 1HNMVR (

o R ol 39, ) o

procédiire dekitibedStot cohpddati®yl  3- (4- {2-f4- (benzyl 02~yphenox
vy} phenyl -2-chl oropropanoate Triphenyl phosphine
Compolng & SagiMphortehabe®yl egemmethigateor ot hy

A sofi “tiflelcbrdpéi 1691 ing th
SO S B K BB Aol uppe the
procédure @B3miibadofouerrepaimdd. ni t r ogen at nosphere. The
C sol uﬁ&'@pn was warmed to 55C and dii sopropyl

OmPOBRS Car boxyl ate (1.8g, 9nmmol) was added. The reaction
M eth§1 2t dH6roBLp4-83-{ 4-| @b tRYIsuTe 1%?;3'19@1{6 thyl ' Gnoat
(.)e l\E/\!?as al | gvved -?o{cc[)(glﬁ gihd tﬁ’é sol vent kgv\gs ye):/iglggsr’lg}%fgg noate

1 Q (D= Tr vl e 2 q

- (2 heds e Dphenvdlprenanegte

LAl IR QX CE1Y /PRGN Ve IDL] duct was
purified by flash chromat ography using a 80:20 m xture
of heptane and EtOAc as eluent to yield 2.28g of the

2-(4-desihosinphetiuet (g, 81:6m61) %hd 33mt obrMCE® 8s disdoyediddh acetone and
WD 2004/ 113282 PCI/ GB2004/ 002554 26 1HNMVR (400MHz,
cooledrigP3C) Sodjummitrite (5g) 81gmeh ip g@ml wiager was 3gdedgiopwisg. The

temmpiafie (s 180 et e pondiidhs e by Dhog, RoBpbfrana Cur
(1.6g] 88101y whré dikd (<@PT). Thi kdakride iiithel waY @ikRd 3t fobnd Rmbérafire
dy rox phy~ enoxy)ethyl | phenyl } propanoate 5 Met hyl

overiBglit4 The s¢later(t lyes zydpoxatdbimsiroaty] wahadded. The water phase was extracted

h 1) =2=¢chl t 1.0q,, 2.4 ) .and .
e R Fad B B SRASE BB ft 5ok ERBr i e stied
MgSdi3 ehad evBREAB] fidet bddaEd DstessBiNThatRdé prddict WAIBRIfd W8 Flash

added droppwise to the stirred solution. The reaction
chromptogtaAPRY usiag a$b|3drpikeire of EtGe enslleptane agelpent. Further purification

: . PYEY 0 ..
by BBV PP bR B GRL RN R R by 0.
NH,©A8 as elicht) gack DY prodgbtt(yield49sb) &yanwiis added. The
. hases were separated and the aqueous phase was
FINUAR, ¢ 400N GE) 2 B4 %ﬁz@zié.(ddrﬂ@)o%-é% de IHhas Ex(sydill 3.84 (¢,
3H) RoA) di,H)V\@SII?Eg ter, brine), dried (Na2SO4) and

evapor at’éd under “reduced pressure. Further

(i) Methylf3-Gaf3-6h(Heyzyioeppiiemb k ylethyPipGenid)-Aghlbrapraphineate  of

Triplgy oSy G o RERHOC gt ee AL e Zoghiere -

hydr@kylethyhphddyro AAORME 10 @Xrbdo)) ‘and 4QBerlloxgiPhenct- (19 g, 8mmol) i
Y (c?Jd, SDpheisy! 35“(dd:mi§, 3 751))(3, gH)Ifzty4. ?Sph(t, (+7¢, 8tommol) in
20ml toluene under nitrogen atmosphere. The solution was warmed to 55°C and diisopropyl

azodicarboxylate (1.8g, 9mmol) was added. The reaction mixture was stirred at 55°C
overnight. The mixture was allowed to cool and the solvent was evaporated under reduced
pressure. The crude product was purified by flash chromatography using a 80:20 mixture of
heptane and EtOAc as eluent to yield 2.28g of the desired product (yield 61%) as colourless

crystals.
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2H), 4.40 (t, 1H), 6.75 (m 4H), 7.12-7.29 (m 4H).
(iv) Methyl 2-chloro-3-14-(2-{4-
wo ¢ovetiiB2Bx ul f ony) oxyl phenoxy } et) phenyl | pr opanPeEt/6B2004/002554
Met hyl 2-chl or o- 3-
14-[2-(4- hydroxyphenoxy)ethyl]phenyl } pr opanoat e

Ny OBty G, 3480 20D RS G, & o bags 12

2H), 425G, Lllme5 on ﬁi QPQ%S?&HU&B%OQ (mVethanesuby @[B}’JLIEII_),(;].ZQ 7.47 (m,

chl ori de was added  dropw se
H)mxture vvas aIIovved to reach roomterrperature After 2

Methym 54{4 {2Iﬁ[ﬁdbélﬁ@lqmyﬁﬁﬁnm@]étﬁyl}]’pl&ln@l)@étﬂ@ropwpanwwauﬂg, 2.4mmol)
and %mfgly ﬂ&fldq_(.(i}9 g, j4g]g10(l)d@aslq.1§soh@dm 6%@1 nggllz Eforgg |;:?de

ethe%?e 1(%@ %?ﬁt{lrénﬂ x&ee{gl)a.d&ég(cgo Vglge {oé;lga ﬁ'%]lbr%d %hﬁﬁ)n( ‘f‘he ?e"%tion mixture

was @irfréd f@ytano clegmatyrbyhhéroper Bufes A@Bthkzﬁecilﬁmm ¥0.¢)| X Shmhy b boron
wifl PR RSO RE Pk R SBe Vb oargsa Hewedbner e, To

WateQ v@c{a aﬁ@iecp fTh%ElﬁiéeE HRfk Sphtiel aRd A a tq%&fﬂ%%ﬂé@ veas(eggtlﬂ&ed tw1ce with

was added sodi um net'hane ‘thiolate (0.
CHz@hoThe @eamgphaswwmcpqoted washed Y wataf, tbeine)o deeh GNmSOh) alld

cvoJh % BB £ P BT LR B gracien
of CHWDS BIEHLAN WAt FIRSS coifdiniig ®. WA NHUD AN 28 045k loF 2ikdesired

PCT/ GB2004/ 002554 27 centrifuge. The residual crude
Pde]é‘FtdWG@t Zﬂa)sasoﬁnéﬁ]ol ved in 0.5 M Li OH sol ution

H r acl dlcgj | on @njﬁ?)ig@g/ﬁi%)’(igﬁfﬁ lﬁﬂe st ?%BR% $10G

2H)\Ma§)(a:cﬂﬂ{)|,ﬁaﬁtdmf4;]=l) G’nl@ h@@J(nl,A]lIﬂi)e crude product was
| h h

|Iter and rified. usin
LOX ¥ .A.';,- enyl|propanoate

Meth-gr’f@/c'}ﬁ)%f)@ﬂﬁydg&fgge&x?% hE]h§ gﬁq g@bm&gm R—

and tfieGytnking (3036, 3 D@l was Gikfo ,lvezl. 111100311 dBhlompmdthhne @d&@oled to

-2O°¢|2mdez%1tro %engxgmgg%ere( h&t@pﬁsuﬁ?g%@% ( ].615 ( tOrnmog was added

‘ dropgfll_?)y"l’Elgeaﬁ]%tﬁg@ gvefbo'ﬂilode ?tﬁrech?ﬁ%ofﬂ@em%@aturz At 2%10%535 diBRlormethane

25

30

was &idef 2thg ml(ﬂﬁrermadwhﬁnmﬂ (rotph bripd)] dtidd/(NaB09)and efapof@ed dnder

t hyl henyl i
reduggedTHESTHS T T B T REPI IR PRe’ b pr cpar ed 11 om
1
HNggmgnﬁ{?@m 3@4%31 thxﬂtjigmrmﬁgda_ @), %‘§5§(fdggﬂ? ﬁon% 3H), 4.14
(t, 21), ég)«(g 1EBH).29 &5, @H) 88 (32H),5. K7 22@17 6H).10 (s, 3H),
Fxa ile§2l?_>|)20(m 2H), 3.47-3.53 (m 2H), 4.12 (t, J=7.0
Example 1

2-[(4-Cyanobenzyl) thio]-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }ethyl)-
phenyl]propanoic acid

The reaction was performed under an argon atmosphere. To 0.80 mL of a stirred solution of
compound A (0.40 mmol) in MeOH was added sodium methane thiolate (0.80 mmol, 56 mg)
in MeOH (0.20 mL). After one hour of stirring, compound F (0.48 mmol, 200 mg) in MeCN

was added. After 16 h of stirring, the mixture was evaporated to dryness using a vacuum
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15 6.66-6.72 (m 2H), 6.83-6.89 (m 2H), 7.00-7.05 (m
2H), 7.13-7.20 (m 4H) Exanple 3

w®@2(04A(328%1 4- [ ( Met hyl sul f onyl ) oxy] phenoxy PCT/GB2004/002554
}ethyl)phenyl]-2-{ [2-(2- 2hienyl)ethyl]thio}propanoic
acid The title conmpound (vyi eId 3 rTg) was prepared from

centrgfﬁg%dris?d 3 g}ﬁ{éﬁ%ﬁé t he 6%21\4350%958 # b &t]i[h?water 7:1,
0.50 %119%113 stided Mr 2@|ﬂburs ﬁﬁéﬁac@dlﬁgatfoﬁl Wﬂi’ﬁz NﬁI@QSI@O%) (18 stirring

1H, 4.13 (t, J=7.0 2H) ,
was @ugigugl Ry ong hpurihe C@d@pméucgzm(s,ﬁlteqqq)thropghg TpﬂglgTM( fater and

punf?eg)u(s?gr_q]rg%arz%t%%gin]iﬂg g?f?:?lfrﬁﬂngllaﬁmﬁt & d 2 % TFA/MeCN) to give 24 mg
of th} tifle Fémp@md4 H-(NMR G MH0) mﬂolgxg]splmm}mz&% (t, J=6.9 Hz,

2,3 W5 Sl SHOEh ”ﬁ%@a@ééwmizaﬂahw 3 b 488 69

Hz, %JBOC %90%%9%% UL @%,%@”ﬁh@gb@é( DR A 93?'(%52H) 7.50-
755((m2§i7 1 Hz, 2H) ,?3 og (s, . 3. 1?(3 2%&(?1 1H),
Bradnl _3.57 (m 1H) 4.13 (t, J71Hz, 2H), 6.83-6.88

H, 6.96-7.02 (m 1H) 703706(m1H)

2-({Z-
« %ﬂgﬁnwgtti’a ox Bh grl%lll gith t hi OF‘ (32 {4 [methylsutfonyl)oxyl-

PheI{ﬂKer!hXDIP]I Propanglcfasid | ) oxy] phenoxy} -

i AR 88094 5k YOO BARE fy e ppge e

descMBéﬂ m emmﬂél 1f ﬂpmme r(rmmszcm) P. m&am@ (hheﬂp,rsza%@u 6H), 3.05
(t, 1—17 Q)Hz 22}1)93 1|Q](s gﬁ)”? i3~§@o (fn, 251;,@ %7 P53 (ngql} 42123& ' Jed.0 Hz, 2H),

666335;82 (ngzgﬁ %fé% dof 2}}{‘%")7 0@78}3 1%6513) (7M3- %g%FBé:tﬁP (s,

Exalﬁnﬁ’736:48(m 4H) 652658(_m 2H) 5Exarrp|e62{
s oA B W i LT

thlel?y'lk‘/llﬁ)(l fdi?éﬁ))ﬂ: fa | let hanol 2- (4- Hydr oxyphenyl)

al co (30.5¢g, 0.22nol), benzyl brom de (39.6g,
The thezgrmp_c)undr(ﬁleldﬁ)mgb Wasgﬂepaned doboeranufd S 8y, F sikzithe [pyocedure

aesol Bl shRIE T aPRE YR LRl 2 PR R A A P85 4 g 610,

3. 15$022/@mt1H/>a§ 5evHEnatiBD, ANt kg ¢ Hs) 20e 6. 70ass(iins, Siet)y 6.44-6.87
in water and chl oroform The ghases wer e_separated and
e

(m, Tihe 6%t @92 Fhaldd. d8-7- Ben dEh et 1o by € i ne.  The

i ¢ phases were pooled, dried (MgSO4) and
Exaif ﬂaarprat ed to give 47g of the desired product (93%

2-{[4(2{Fijorophenyl)ethyl]thio}-3-[4-(2-{4-[ (methylsulfonyl)oxy]phenoxy }-
ethyl)phenyl]propanoic acid

The title compound (yield 2 mg) was prepared from compound D and F using the procedure
described for example 1. "H-NMR (400 MHz, CDCls): 2.83-2.94 (m, 4H), 2.94-3.00 (m, 1H),
3.05 (t, J=7.1 Hz, 2H), 3.09 (s, 3H), 3.14-3.22 (m, 1H), 3.51-3.57 (m, 1H), 4.13 (t, J=7.1 Hz,
2H), 6.83-6.88 (m, 2H), 6.96-7.02 (m, 1H), 7.03-7.06 (m ,1H), 7.11-7.22 (m, 8 H)
Example 5
2-{[2-(3-Methoxyphenyl)ethyl]thio }-3-[4-(2-{4-[ (methylsulfonyl)oxy]phenoxy }-
ethyl)phenyl]propanoic acid
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15 b) 2-[4-(Benzyl oxy)phen, || 1lethyl nethanesul fonate
2-[ 4- (Benzyl oxy) phenyl ] et hanol (22g, 96mmuol ),

WO eooetiiBzBam ne (29g, 289mmol) and 200nil of PCT/GB2004/002554
di chl oronet hane were m xed2&nd cool ed to -20C under a
nitrogen atnDsphere Mesyl chloride (11g, 96mol ) was

The (6t 2R SR L6rae, B e Pt BO PP uSE 404 Fl sl he proeedure
descMbddrod h;@iﬂﬂgﬂé ot Rame 4ommdcb\@13gel g tzh9\l(ﬂ% SH% 280 (t, 1=6.9 Hz,

X4) and evap orated to give 31

dried
2H), ek (sé&%ﬂ@é&%l @s 1@1)0%912r’453(mall )i 7100 @aaﬂb,ui%ﬂ (t\de6.9 Hz), 5.92-

6043’65, é?“%ﬁS(%g?ﬁ%?-%‘éE?é?@%ﬁ2 . 61605 (m 21y
Exalﬁplb%7 17 (m 2H), 7.28-7.46 (m 5H). c)

[4- (be | oxy) phen IIIeth iéggthanethloate 25
2 (L2 A e Bt Oy ot isacthrigiony oay Ipbenoxy)-

“hyﬁghﬁgﬂ@?“ﬁ%yﬁbha cetlc acid (8 479, 11 Immol) in 60nl

ter O m nutes the sol vent was evapor at ed
aadbed. 2-[4-(Benzyl oxy) phenyl ] et hyl

2 tg'r‘%% AT e et eomcE eap e A D and

potadi@h Bé[rboﬁeft@? 388, 2&{41@9 Ayeré iR 8)boildd Bnd S NxFoPH ASErs. The

was washed tines with water and once with brine,
reactiiyn web 186 af MySO£Mparatire ﬁad@rlmwhﬂa@é«e@t wdeemeraqulranﬁ dle residue

was glgsro' § 'dedob%ervagg gloroge g’g@%&e é’ Isen tdoa(négﬂ/e Wty Hljlase was
extracdeMﬂe (nﬁﬁ@lﬂﬂé ng&hc pHas35wéfe, po%lté)d, dﬂecB(MgSO@?dﬂ)i evaporated to

5079% 1»;% .92-6.97 (m 2H),
g“'e”wggf eﬁgs‘{q‘ﬁp@ﬂﬂ“( %Bye)47 (m 5H). WO 2004/ 113282
b) E’W(%%%J 10255 thA SucanMBlififhie 2- Chl Or 0- 3-[4-(2-h d~

roxXyet hyphen~i rpropauoate 4- Anlnophenethyl al coho

2 IMBent@ﬁmmh)msélR@ﬁh;m @algx %ﬁman dnéﬁvhgii?!ﬁ@ﬁ%f%&%mmol) and
re m xe an (of0] 0} on an_l C a odl um
20011?41 qfdighdorpmetigne Vo REe alafie cled 942 ﬁ)r?e yiades a Ritragen afgpsphere.

AR DRSS kotls sy ity

roonQefripprature 2T18gixtird wandihted mnthphclﬂdmn&ﬂ(aae iwdshed tvﬁCB with water,
T lon was. stirr d fo at, 0OC and the
drl@%@i&%@éﬁp SY2ROERSH © be dtiusd ol v oFfals n
quanB¥ARELAIEd and water was added The water phase was
extracted three tines with ethyl acetate. The organic

"HNNMR 0Nz, W) 282ty 31@1 %98 (12K d NG D) 5.8 ds, 2H), 6.91-6.96
a ct was filtered through a

(m, 5 P 2% gfj({?nﬁf)d??ﬁ] ne/ met hanol (99:1)). This

c) Sigde- (lb@nzm&@wenvmh\nubthaﬁuﬁla@kher silica colum

u3|a%ptoluene/ethyl acetate (50:50) as eluent to glve

Cesiym nﬂtﬁé%eépllemOBrwméﬂedpnoL%soaltwoé iteisetic agd($-/
D P SRE B e ol ot Rl 165 v

was MﬁMnﬂ%ﬂ#&Bﬁz&b&y)ph&ﬁﬂ@H@m&m&@Mﬁhﬁm i101afoi)was added drop

ave 12. pure product (46%yield) as_a ht
w1segThe m}xture was stureg overnight agt rooron tempera)lture DletLyl cther was added

(~1liter). The organic phase was washed 5 times with water and once with brine, dried
(MgSOy4) and evaporated. The crude was further purified by flash chromatography using
toluene as eluent to give 19g of the desired product (65% yield).

"HNMR (400MHz, CDClL): 2.35 (s, 3H), 2.84 (t, 2H), 3.11 (t, 2H), 5.07 (s, 2H), 6.92-6.97
(m, 2H), 7.13-7.18 (m, 2H), 7.33-7.47 (m, 5H).
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yellow oil. 15 ' HNVR (400MHz, CDC13): 2.84 (t, 2H),
3.15 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 3.84 (t,
wWQRplo4/143248 (t, 1H), 7.15-7.18 (m 4H). e) Mt hpdT/GB2004/002554
3-(4-{2-[4-(benzyl oxy) phendkyl et hyl }phenyl
- 2- chl oropropanoate Met hyl
- -.h

(10. 1g,

4- Arﬁﬂoﬁmﬁé{ﬂyl H‘l@§hdj' ‘§§g0|1@9?(ﬁmbl) M&c%ﬂe Euﬂi ARlehydahloric acid were
Tri phen Iphosphl ne (14.6g, 55.6mvol) was added. The

mixad; setigpeledas anm@dl Sedmenitid (7.88 98 pmep)dissolved in 22ml water

b 5 ded, . T
was FEBS R IR et s K o 2 BNt A ERESL £ Wte
109511%51? R AW afnaldléﬁV@&tI)qrtztdsg Mg, %61)%5&%5@@&@@00@ The
(heptane/ ethyl acetat'’e (80720)). The sol vent

reactivaway stireed fandl.Oh ettO’fy] andttlmrovmag]atchd eghm %lmperature The acetone was
filtered off, the solve

evapgié?ggcg%g%%ﬁhos hl ne %Yeaé%r\? 3¢ wxggctﬁg three glalemylth € tyl

i
aceta(té aﬁfé &g&ﬁd"’gﬁagg g@g ggsﬂéra 3%1810 {vQﬂeieJ glgiggl 9}?1§§b§beaﬁ!h eprdfét@Ji Arhe crude

prodgcty\msd’ﬂ@redllﬂqmmh(azs@@m],u oromethsne(/m,ethgm)l (9% 1))6’[‘1]13 crude

prod ct \gas Rlﬂl)[ b& ﬁﬁlé?{g%‘ sglfa(cgﬂ)r%_ﬁsm%toéﬁh%ﬁ g‘&l cr%ta%%® 50) a§ 'e_ﬂlent to give

19¢g §f B8 ﬂgson%? p(rd%uc@fﬂ)ls a by podhc? Fulther phrlficatlondSr prefkativ® HPLC using

a gra@l@h pBQHaéN{ h%ﬂ%w%m@t&maﬁmmcewe
20%};@{ g&{a@ﬁ[()gf%)( %Iél?] A oxyI}mE)]h %ahvgxlﬁ 7 8 %urf, ?rolg]iuct y(|4§%271e1ﬁ as a lﬁﬁht

yellopaitoat e (12.3g, 28.9mmol) and d| net hyI sul fide
- (8.999, 144, 7mmol) dj | ved 45
N MG D, 2B G ATh -7 G THR TG, A6 GAHD. 3.84 ¢,

d The WD 2004/ 113282
)) C%@%W@OZ;%%%QH%& :nog},\ﬁuf: vvasestl rred for t wo days
€ Metlind Gr¥t npietbanayiaxy)\ehexy |ethsl } nokhey - [NAHE€

Th h
Moty e iE R G GroREHE T PHE rnaﬂaﬁa%%ﬁ%%gééég '5% bsiich

(ben@fl6lx d})’)?ﬁé}ﬁ»@(ﬁol\@g 8D. 6n{%ﬁd1)1 Was dH61REL ﬁmsogﬁ@ppfoﬁeﬁe The

cru product was further purified by flash
Tripbénytptespignaidoz. §5 . ogmah) 8 @dedi Reuniatuoé Wta@hw@tbeﬁb'ﬂglland

B s
@@55 g, ’@ﬂe feﬁctm%"\gas fgﬂ(;v'é_’ecf &gﬂnﬁ er éfn@rﬁaté %‘ﬁghil(g%%tane/ethyl

acete(tﬂ(8m9‘))) Hlebﬁlv?n@@as(mp@&bed ’agd dlethyl ether Was added. The

RSN BB PGS UG H S R BHEDAALRA oottt ws

purifeChy A @m{rﬂatB %raf)l{éy n\{%ﬁ% {BX¥RO 8GRI @S Dld Pﬁ%%blﬂ th® 6848 product

oate so . and triethyl am ne
(57%916ﬂ)mlwmm@r§@m di chl or onet hane cooled to - 20C

R BlooRie 39555 TR AR 1 g TR N e 4
2H)wass &1 11y, s2uBtaH), 6.806:300¢ AH) 06)88-6STIATL A €.

7.14-7.28 (m, 4H), 7.29-7.44 (m, 5H).

f) Methyl 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyllphenyl }propanoate

Methyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl }phenyl)-2-chloropropanoate (12.3g,
28.9mmol) and dimethyl sulfide (8.99g, 144.7mmol) were dissolved in 450ml
dichloromethane. Boron trifluoride etherate (20.5g, 144.7mmol) was added dropwise. The
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Di chl or omet hane was added and t he organi ¢c phase was
washed twice with water and once wth brine, dried
W@ My$OBpsand evaporated. The crude product wasPETIGBRE®A/002554
purified by flash is chrorttography using a 99.5:0.5
m xture of dichloromethane/ nethanol as eluent to give
mmt%.r%oxg%ﬁzgw eI d g %tfto%?l t%g%rrét%d? gfgq?e( gvas §gse'zi Ngjt_]ée ]ilglaes were
sepaﬂa‘rBd Tﬁe Shitelr ggasgl%ﬁgs exiactéd (vﬁce7 w%iéﬂ)i%chlzbédﬂlethhne Thd org‘lmﬂ:‘bhases
q\mq]ﬁﬂ ang V(aﬁheq Q}zsza(tgebpm,(ﬁgﬁ’;l@ﬁé gvapprated. (Fhe cru e'plo uct was further

purhEL VB Rl Ll A A TS PRI e sl

yield8.92 (] 4% fladl) 0f Itlm@e);métbpsmﬂﬂu&taﬁyﬂ ﬁreeablalayi&g h| oate (6.70g,

iy R ik A Bl §1 90 b o 1 575 € Blar0

2H)t41453&91ﬁ508'7§%i91(n§44@1 7¥§742”@YB£37\16}§! ssol ved [n 22t

ano The react| n mxture stirred for 30
g [ noihvisti ey nhekg v ethiDpiwa vl propanoate

To afO@Kl?ﬂtPBIVI% %YTZJ (39?{91‘3[{?‘,1@[ @Wygmwah%%yﬂ%wmw pre
(8.9 Q mmh&lp bRPaRABSniné 88.6RL 79 ZZASTIRI 25061 S5Plor6fheihBne cooled to -

dry DMF was added to the concentrated reaction
Gﬂmdeuméroaﬁm atgnqsphasel WRe ad®dm1¢thm¢@!éf0nahcld®lgdﬂ{3 05g, 26.6mmol) drop

h h d dth
wise; iﬁoﬁel%‘%&{ﬁg‘gasgﬁtﬁglu%ﬁg V\%t g@?%\t?"én a[|1_h et o?ganl c

Dichid85@tHaRs wax adc@ataﬁai tHel o O%aﬂw ﬁl@a‘»‘se Whak Ry avfddatvicedmlich RBELand once
with brine, dried (MgS and evaporated. The crude

Wlthﬁar@au%,rted\%sm @We@vapqmareﬂ» The ggdeprofipetsras further purified by flash
chrof ARG HR oo 8 B Pof et Kt Pind AN give

10. 6@(@1%@161(()%%@/(11&3&65 pro\zl&t2004/ 113282 PCT/ GBZOO4/ 002554

1HN§4155 (fog)'l'\\//ﬁ@z( ‘&89012),_,; 07gt @ @09 éﬂgﬁﬁ) 236 313,%5(?15 1(}9)d3.74 (s,
3H)%fz§<‘232}5)24(4mt]1 6%9(( 2ﬁ5'>7 1647 53 6H)2H) 5.04

h) é -m ' ; SS&( lgtilfony]

he %— 4hh]1 I dr ox henyl I et h,

[(nethylsulfonyl oxlphenoxti}- 5

S- {2e[t4t(béﬂa@z|11ﬁ@y HeRYIRRRNP @i}ﬁn&tﬁioﬁbél (6270 23.4mmol ) was dissolved in 43ml
2- [ 4- (benzyl oxy) pheny hyl

methapej wilegarpan etznqsnhe[ré rﬁx ml shuty was/addest chph@rtblfo;ne}homde (1.64g,

23. 412 i%l@%?)?i%i:l% E%&P%EE%%& (1'% agtg?% 1%1xture W s Sstslrg cg fo 30 mmutes

undefﬁaﬁk’fﬂgodl athbphereHal o e theBoTvet olihé was e@ﬁpo@&é&:r at e
111 dropw se. The reaction

Meﬂw&% Célﬂqrpﬁeal (é’rWEﬁHﬁ?ﬁY@HH@%diWBﬂlﬁmXYée@ﬁDBheﬂW]P@P%

0 BRIR AR R R AR PR AR BB eacion

rrﬁxturegfmdl sarreg frasi®@sninvender poatged aancspheieh€hle {olmne was bvapoegted and the
.dried I\/%EOél d eva orat ed. Th crude g ct was

residyg V43 g 1 50K gr%?ﬁw 8§ Ve X367 iV ies Fith water

and @ﬁce%ﬂ%ruﬂac etiat Qg S(') ehé eva’fv’érzﬁéd‘ ank chide %kd@c@@a@’@&h@[f purified
the desired Er oduct 87% yi el 2
by flash chromatography using a 90:10 mixture of toluene/ethyl acetate as eluent to give

13.7g of the desired product (95% yield).
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" HNVR (400MHz, CDC13): 2.71-2.84 (m 4H), 2.91 (dd,
1H), 3.06 (t, 2H), 3.10 (s, 3H), 3.17 15 (dd, 1H),
w@20hdAB281 (m 1H), 3.68 (s, 3H), 4.13 (t, 2H)PCT/GB2004/002554
671674(m 2H), 6.86-6.89 (m 211), 6.98-7.01 (m
7.12-7.27 (m 611). J) (+)-Methyl 2-{

1Hm§ﬁ2‘3 4@2{}%—% %ﬁdﬁ{ﬂng%%@{@ 4%{) %g%qd 1H), 3.06 (t, 2H), 3.09 (s, 3H), 3.18

(ad, PH}?@C&S\@ s@ ) BT RV prmamqghezﬁpcb dzr% my 65@6 @91 {m, 4H), 7.05-
dy roxy hen I’y YethylTthi'o 1

709[( Hh}ﬂlslu? %ﬁm @Hbiﬁp m@{)} et hyI ) phenyl I pr opano
ral on t_ o/ 2 {1

eth _m - _aﬁd‘acenyl )oxy] phenoxy} et hyI ) phenyl ] pr opanoat e
100% et hanol as
Metly BT(I{%-[‘ﬂrlﬁl%f@éﬂOW)BWWHP@YQ@uﬁi Bne- (g huelfeow Darylpbesoxy -

ethyl?&%f ?Xﬁ]hrpgggo%/eg Ng% E%Ho% eﬁﬁ dupetgly][ su]f de ({6 .90g, 111mmol) was

disso4ve[d(méaﬁlylll émh]bmmétmmey]spfmﬂnﬂyor}de eehdngmbXIﬂq"éGg( 1y bnnpﬁnmas added
ate was di solved in ure eth nol é ﬁﬂ&) d

dropisey Vet GOROBHTRERREF i TV et yA el 'and the

phas& WEIIQ%e Mre € AR RGBS HRs\REs WAdhbA %mé‘%htcf@ﬂ(ﬁ%ﬁfeﬁlaﬁe The organic
m ddl e Tracti on between the peaks was col |l ected. The

phasm wellegobled endl srasheddmater,dnineh uoied (Mg SOvegpdreaeratated. Fhe crude

oS0 AT L SRR R SIS gt froens

as el@atﬁrto/g% 10138 be&le\ﬂeﬁfbdtdﬂwdmcxmw ﬁ[tantl oner's peak
maxi num had een passe gtl cal rotation

"HNNG{ 406V, 6T TWhi - G SRDF2 A&t B 3 S (tetH), ét@t@&H) 3.17

(aq, TEYE L7 a%'}rgﬂq( g}}ﬁ/@%és '3 &? 1% g%aégf%?h?gb %@%59:(111, 2H),

6984601@132(1191%12 7@5’(&26]5% [ a] 20D +35 (c 1, MeOH WO
. PCT/ al

L 11-1),

e e b b i

[(me&i'}hsulfznﬁ;o;@h&%néi@}eﬁii‘i)ph:ﬁa)yl]&%ﬁiﬂaﬁé atd 2ffr éﬂpal{ AD @40k 50 mmid.),

droxy nyl hyl'l'sul i

100% (eﬂ@mly@amt@mh)lm fipw fp‘l@e&QGWImDeU&rﬂ;tﬁﬁ@ﬁW PR? 8panbEted0 nm.

Medi 2 f“ﬁﬁ 3%( Pyé;%%&&l%e%l) %tﬁylitﬁlng : ﬂ 1}} (2K E(Er?eﬁly}éu%ﬁyﬁ&xy] phenoxy}-

ethyb)pmnlynbwpmahemmﬁl Hphardidsdied namateelawmmmg«ras) 5®1Q0 mg was
hydrox%%gen yl) et hyI thio }-3-[4-

lo adqi ?1@ ];]9@@9911@“ ﬁggafag;@y]o It tHiQemaRgPmers \(vvas faarual and therefore a

nudc%’lgscx}é%ﬁcﬁ{j%?\g%/d ptﬁée Ef/)%)get E)@}??’e{chl Otl“{lé! gn{da&“ragtlo{ns were continuously

evapbp2at¢dto o prepdryobuhef mlgdh)\masyrpphjemd)ﬂo&tehw )thhan)um]cmmpammple
) _was

conca by DHEERAN - EPAS 53 oL O BT oond enantiomers pesk

maxBnid had 88 T@@MOTEe Sisticell 1o I8 was Puod BTl on- WaSw 6l e AT Petector:
portions. The mi xture was stirred for 2h. 1M Na2CO3

E1 rogated s@aatgr-clockwise (-), and E2 rotated clockwise (+).

E1l : 462 mg (91%), ee>99%, [0]*°p =37 (¢ 1, MeOH)

E2 : 461 mg (91%), ee 97.1%, [0]*°b +35 (c 1, MeOH)
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The phases were separated and the water phase was
extracted twice with dichloronethane. 15 The organic

w@bagas32ser e pool ed and washed with 1M Na2CO3- BOI/GBR@A/002554
dried (MgSO4) and evaporated. The crude was further
purified by preparative BPLC using a gradl ent of

s G LR SR S AR 3 00 2 g o s i, 225 o

K’ ayt-es 470 g wg 149ng product (77%yield) as a mxture
v an% dlzgsterl omer s/ epi mers. 1HNMR (400MHz, CDC13)

'HNWVIR G0M D GDC)): 2718583 291 6dd, 1H3, 3105 (ts2HBB)10 (s, 3H), 3.17

@, 3558 230l 15 37 e 8 3 S 20373 vty K550 o 2,

69757@15@%2&1% ffn72irl)(m,%ﬂ@1 7. 06 (m 2H), 7.12-7.22 (m
dy roxyphenyl)eth Il sul finyl
) Methyl 2R)92-4 A l‘ Iuncl..” triph 1 fe 637 14-[ (methylsulfonyl)oxy]-

herS) i | JRLoRangl ¢ 1?%)[’)’-5 B phenyDethyllsulfingl}-3-

4~2s sudfo Hen ﬁéﬂl eyl 25 phenoxy
phenyl | pr opanoat e

Mot @% %wr@xlpﬁr@wthny@pﬂyu}m@} b 2 gt oty Doxs -

Bl B o A br RO 0 3 P R P IV RARARS) 514

(2-{ 4-P@hetity 1 arifoapl)ddpHead ky }letltyﬂ])phmyﬂ]]pdrpamaie(](ln@,\/o 35mmol) was

N D T

0.35a8¢8 walshdth & SRYANThE Eﬁ!ﬁ)uew@a?s GBRBYSDYM Na,CO; was added.
evapor ati on. e remai ni ng wat er phase was 30

The pldsds Werscsepiratad and thelwaserdpheset wascrxadctedi wise wilthrdighlorpimethane.

The G aPrond Vet PRI WSO VLR aR e R (S flesn and

evapBf 6t The bARle fkik it Eer ’@Mﬁécf b;egk gégg@féEHBL@tulshg aHithdient of CHsCN/
using a gradient of 5% CN- wat er phase

5% Qe TWﬁtﬁ@h%@cmmngl%tMm@qm@QWmM’e 3CBod 009 HaCN in

s BB o010 308 R TR iy
1HN’IVHNM'@O(\/E®£} 105 Iy €528 R} 1omars9(2 §5-328(m, 6H1H) 10 @, 34),3. 2943 34 (m,

0- 6.
2H), @%6 §E23 (83 3&,_$7%§ 77n§ 88—,31)85 (1711,111{5311-}) %S(QZ}@}_& %ﬁ@ 78 (m, 2H),
I t hyl ] ph l}-2-

685%'@*%% ro%‘fﬁ@nﬁ}?ﬁ??ﬁﬂ%@%r hnoi s hoid s

D [2(4-Hvén ’ s ™ (Bt {dt[ (Seidhysmifonyhoxylphenoxy }-

hflo thOXI degO 869 12. mel) was added to a solution

@@ﬁ-@%—i—genzyl oxy) phenyl Jethyl} ethanet hi oate
Meﬂ%ﬁ%ﬁ{ﬁyﬂ[[@ @hﬁir@iypﬁm@nﬁ}]:«thﬂ]%u@ﬂ?ﬂ'—é [4-(2- @@v[rdmetﬁ@amﬂms:boxy]

he m xture was stirred at roomteng)erature or

phenexyilatksd ) phengllncppanaste e asthyl &3%0-2-fid \ﬂ;dtyéroxpyph@yl)wélyl]su]fmyl} -3-

[4-(% Iﬁ g@%ﬂ%ﬁ sulic e?laayé}]%%o#é}gﬁj(ygpﬁgﬂé@pf’%&gg gl%glﬂg 0.27mmol) was

d1ss<ﬂva1|3%r1&1ﬂe Hrhl) agl ddled difarDice bid. Diglsitumaedprxedbu@t 7M 8036mmol) (aq)
e
was %dded 3ropw1se The mixture was stirred overnight at room temperature. Water was

added and the solvent (THF) was removed by evaporation. The remaining water phase was
acidified with 1M HCI and extracted twice with ethyl acetate. The organic phases were pooled
and washed with brine, dried (MgSO4) and evaporated. The crude product was further
purified by preparative HPLC using a gradient of CHsCN/ 5% CH3;CN-waterphase containing
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1HNMR (300MHz, CDC13): 2.71-2.97 (m 4H), 5.08 (s,
2H), 6.92-6.98 (m 2H), 7.11-7.17 (m 15 2H),
w(Q282473248 (m 5H). b) Methyl 2-chloro- 3-14- ( 2ra&T/G82004/002554
phen | propanoate. See Exadple 6 step d. c) Methyl
2-({2-[4-(benzyl oxy)phen |y lethyl}thio)-3-[4-(2-h d
| phen~ 11
018 eoOg e B RO B CRR MO TR In s aree BSpme product
(6198y1816mbace121atb4 (benzyl oxy) phenyl ] et hanet hi ol (2. 4qg,

1 89mol &ﬁbta33|un1carbonate (1. 4% 89nnDLL and 20
FINM0 (400 QIY); 2960 3v/@w il iht 3. 84-398 6 { dnfel A 3D, 6.70-6.75

I n ue was

o L SPAT B0, PO UD LS I2 GE T Ve

xafipdd Br, brlne) dried (MgSO) and evaporated. The

cr.u was further purified by preparative hplc to.
3-{41[.25333woylph@lmqtﬁwwaLa,—hz((ad%dywsmy dietheliidipropanoic
acidoi | . 1HNVR (600MHz, CDC13): 2.75-2.86 (m 6H), 2.91

(dd, 1H), 3.17 (dd, 1H), 3.47-3.51 (m 25 1H), 3.67
a) M&g;mﬂ@gﬂ]ﬂmﬁ@mw, 2H), 6.87-6.91 (m

Sodi2 th%),q}e 5o 7de?@ SégrPIZZZQmoliwas agde%léo a(sct)]ﬂmor'l_%f S- {22[% 744
(benbﬁbiayobﬁeﬁyﬂeﬂ@r}(éhaﬁ@ﬂmé e bR Edeny Rinmslf iksdd

benzyl oxy) phen 1let h~}- thio)propanoate
methﬁﬂpb Rep ighesprs shisred 1&2@@@1 tegpainge r 3Nasinaie. eH\/ItPEJIaNas added

and élgltvﬁatt(% %gl %{v%rf&[e%fr? enZyF gl!;l(]l)%l%: ﬁ E{?:Jlﬂotrﬁrgjatgane o}g C phase was

wasﬁeﬁgbﬁﬁe)SdIﬁef e(na-e:vyph’rmé% %i gnglé |)2ﬂ4gmiﬂﬂ[byde]si%d)mﬂ@cat(30% yield).
1 o | N ol uene
HN&és@%W@z SERTh 01105 9L sy By 5 08 Suob DA 98 DByl 1717 e,

()Dl g added. The reaction was stirred at 55C
V\D 2004/1 32 2 PCT/ GBZOO4/ 002554 34 for 241li The

)

5ng of
) .'«, Qxyetaylp Vﬂmonanoate

Met 1@5:11&’@8@ 4ﬂ@2 lfyﬂ}oxi%ﬂ&g};ﬁéiﬂd]pﬂdﬂﬁnoa%e $Zg (8t24n%h&1) 2- [4-
Cben{zyloXépblényﬁemene(thlol 2Hye, %8%gnlel)91@t€mum¢¢fbonm®(7l 4@ Q:89mmol) and

100%]_}([_@\7%& Eﬁuzgh% ?1%1%“}}1 tg&q})%raturi @hz, s%ﬁfelﬁltrgfasgegibap(zrﬁ%ed and the

res1d41b|)was el)ssM%dlmXb&e{leﬂ The of demiteptzey whpheded Yweleh bihe))afied
2-{ 12-(4-h d~q%2enyl)eth || ~ thio}- propanoate
(MgﬁQ@o%ldtewaﬂqr%feql i The catdeey asturther ngrifiad by prepansive Inlide give 1.55g of

e G KD R SR S 01y eyl }-2- (2 [4- (ben

HNW(@ODMMYJD@E)WW 2.86 apFHDPABO L 1H),13lmmid QH)BABBS1 (m,

150, 67 & T A E kD, Sfiats Bt 2 B B enodih g 11715

(m, A1), rngmnﬁ(ﬂgey}gture Water was added and the phases
wer e separat The orgam c phase was washed (water,

t.he

thio)propanoate

Triphenylphosphine (120mg, 0.46mmol) was added to a solution of 4-benzoylphenol (82mg,
0.42mmol) and methyl 2-({2-[4-(benzyloxy)phenyl]ethyl }thio)-3-[4-(2-hydroxyethyl)-

phenyl]propanoate (187mg, 0.42mmol) in 4ml toluene. The mixture was heated to 55°C and
diisopropylazodicarboxylate (92mg, 0.46mmol) was added. The reaction was stirred at 55°C



10

15

20

25

30

give 78ng of the desired product (78%yield). 15 1HNWR

(500MHz, CDC13): 2.74-2.88 (m 4H), 2.95 (dd, 1H),
w@203/1(282 2H), 3.22 (dd, 1H), 3.51-3.56 (m 1POT/GB2002/002554

(s 3H), 4.26 (t 2H) 6.7646.80 (m 2H), 6.95-6.99

(m 2H), 7.01- m 2H) , 716726(m 4H)

for %Pf)%ef 30§Ven Was ev'jal)pbraZe d7

the cru&g}esfldkg Was purlﬁed §y plfengratwe hplc to

gwe@zséﬁlaztﬁeﬂdea@mz hidt mw}&d)hyl | phenyl 1- 2- {F2 (4 h
d~pen )et ythlo}pr anoi c_ acid 20

2.79- 291 4 )d?é’é&@d;ééi)ﬁ]lb(f’sﬁﬂ) v?aa%le(ldd 1H),

L0 48, SO, e A 1
2H),[215-2-19 Iiyng 28X RPN 26 @) IH) 131053 pndﬁﬁ)m@éﬁ@.«ﬁl?&tg]ﬂ), 7.74-7.86
| 4ol ) in 4ml THF. After 24h, water was added and

(m, # sol vent was evapor at ed. The renmi ni ng water phase

e) Wﬁz‘%h\@@' @il @%e‘ﬁ%ﬂnﬂ%k@ethvﬂggen% l(}tﬁgfé-ﬁﬁhM}B%hEﬁﬂ%?hﬁlIthio -

th ethyl acetate. The orgahi c phases were pool ed a
P__Md 25 (vvater brine), dried (Na2S®4) and

BorG @A herfisla2t 31o; GR0RD U Sencl BB prylieg ¥ ettt
3- {4(@%%@ hen&?’)%y( Q%HQMFZZ (Qg@i@mzyg%x@?pl?en?ﬁet&ﬁ}t}@ﬂ?ropanoate
(114@g OQ&gnm@ apm_ﬂ.d;m;z@ly ﬁi[lfl |_5|)6 Zgug P-99ngwoly m 4mphgjichloromethane. The

reac ?_r;’v7va Sth}dS;{vg@% tat{oﬁin %%n%@g\iat@'&ras add %%d %pﬁgges were

separd&i¥ /Thd 3R Bdic Eﬁﬁé@?@@dﬂﬁﬂ)%&ér bﬁﬁe)EdﬂfEdeMg%@ -afd evaporated to
. [72- (4- }-gdr oxyphenyl ) et hyl ].t hio
gl"e} Sgigrof Qd@(SEeGSP&gVFtFK%%d%?lﬁDet hyl ] phenyl } pr opanoi ¢

NV (PN PO 21 B oDt Kegad e 1 210,828

3,511 D5 @EBNGHt 8.7T1(6, BEB L6 ko 2R i6S-6.85 g H)) 666HADY Jmy@EE), 7.01-7.05
m, BTN 98 hebler 2 % G uplr 800 B e di 2 s dem gD

) }31:{@|2)(ﬂ33e[nﬁo%1§%eﬂ6¥§!e%ﬂ%h&%ll‘) -phenyd h@dr@ﬁﬁﬂﬁﬁﬂ?etﬁ@ﬁﬁlo }propanoic
anpl e ng 4nnnol ) 1 n on toluene.

acidni xt ure was heated to 55C and

v BERO PR (87 S ERBHY BBt oL R lodiforwigg o an
ice- s&dwcemutvmfeﬂanﬂraa{@gz wﬂeﬂzbﬁpﬁermdy)eﬂg&]pﬂaﬁyl} wa{$2 4-
purified by eparative hplc to give

241
hycHREE BB SRy POPTE G 01 AR GONALIE, Aot 3, water was

addegi aglg tlgé sg%\%?) Wag'ﬂssa% Paﬁé?ilgﬁ gﬁén%l{%g fﬁdté%)hé% vzf%@c%md with 1M HCl
and Sxt22teddhee tikfes m&thi"fﬂh;ﬂ .a5€tat©n'1‘l,1(£ld1igam6 i)HﬁQ;é{ s;ere&;bfb)e,d alﬁd Ihashed
6.9
(Watgm'brig drle/d5 _ZSOé)Sanfiﬁ:_gpar&teg %@gn&,ﬂe@oc&qﬁ%@p&n%egplmﬁed by
prep%?aht}é’ HP1 @8- ﬁa At()n%of the des1red Eroduct (49% yield).
roxyphenyl)ethyl t propyl

H%@Mhﬂﬂ@h}aﬁyﬂﬂ 98 (m, 5H) 3. 10 (t, 2H), 3.18 (dd, 1H), 3.47-3.53 (m,
1H), 4.25 (t, 2H), 6.71-6.76 (m, 2H), 6.87-6.94 (m, 2H), 6.97-7.04 (m, 2H), 7.14-7.23 (m,

4H), 7.44-7.51 (m, 2H), 7.54-7.60 (m, 1H), 7.74-7.81 (m, 4H).
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propanoate Boron trifluoride etherate (146ny,
1.03mmol ) was added dropwi se to a solution of nethyl
wWQ@200441128% 4- (benzyl oxy) phenyl ] et hyl }t hi 0) - 3- {PCT/GB2004/002554
4-[2-(2-propyl phenoxy) et hyBf phenyl } propanoate (117nyg,
0. 21mmol ) and di nethyl sulfide (63.9ng, 1.03mmol) in
Ex 4 i chl oronet hane. The 20 reaction was stirred
ight at roomtenperature. Water was added and the
2-{[PREBAroSphen 13¢hest-3-{h ﬁﬁ)giy pheaylfstopanoic
{[(&gter brine mdjrsled Ngsgiggan evaporatggilThéﬂﬁﬁfp
aCIdcrude product was further purlfl ed by prepar atlve hpl c

mlen%})gror%nsgce(t 2H) 2.75-2.87 (m 4H) 25 2. 94 (dd

. 111), 3.09 1 0-3.57
Tﬂpée%@hp hq%%gm@gig 6@@m0§1‘12)s adéed% 2 PIutipT¢h2-B rQ%ror@lpheno1 (74mg,

(318 (m
0. 549111709) de%ﬂlietglmzz ?@[4 e&%ﬂxg?ﬁheﬁ?ne%i}% cho)191[4 %xyé m
hydmyy@hﬁmmnﬁ]mopwga@ (See Example7 c) (245mg, 0. 54mmol) in 6ml toluene. The

mmﬁ% el @&Sék% f@%grtogﬁ?ﬁf{}r%?‘} ’ﬁ&é‘gg A ; ,@{%llngal,)ﬂwas added.

The ?ﬁa‘:ﬁ(g% %@ssstﬁﬁq:qed? S gtéé)l Rﬁ" Ir‘?o'g’(l%psﬁ[e{ﬁ%}fﬁ i\gp?ﬁﬁédeﬁdﬁﬁ’é YhiORsidue

was puiBfiddby| RrepSativer lggy tq)glem Dymiedhthe Hpdied ypird durco (770 gic k).

R R oM A 0 E sl S Gt 2. VLT B 7y90 (m 41D,

2. 95\/(@& 91'}1)?@ 85 ¢, Qﬁ? £z5) ﬁiio‘lf 18y 3\@2@5718%41'“@1) 3804s, ez?ﬁ)f 2e% gdom), 5.07

hr'ee "ti nes acet at-e organi c hases

(s, 2Hé,rﬁa7£bé@|6ém AHY msshél (MHDGAZ/Zﬂyaa, 2H) 7.33- 7 49 (m, 5H).

propah&par atlve HPLC to give 44rrg of the deS| red product
(87% vyield). 1HNVR (500MHz, CDC13): 0.94 (t, 3H),
Borop tgﬂuqn%et (mateﬂ.%mg, 15(}3ngmol) gy ad d-,ctgogwxggt am;olg];q)n of methyl 2-

({2- ﬁ&ﬁﬁox@ﬁ@&%ﬂﬁ@%ﬂ)@%ﬁ {‘f%z ng)pgﬁ%l%noggr étﬂ}fhéh%yl}pro%%oate

(1176ngB - Zgngfiolx and dhi'd)sthyﬁ sffider (63(9nﬂgn1 (Bh)moly i8nl/di¢Blofomethane. The
reaCF@;'l) vas W%ﬁd&z’m%ﬁﬂ 5@%&@@%@% n‘yﬁt}er @af added.and the phagegyvere
sepak;aé%ﬁh fﬁﬂ@ ﬂ%a?_?@ﬂ[lﬁ&e@%%}t he [Pk, hﬁ‘f}y hnh&f QRESS)) Gnd b dhofated. The

enzy oxy phény
crudk ipsadutiomybiuhdrpuiiedl by pieparative hple to give S4mg of the desired product

54(; &%hyl sul f onyl ) oxylphenoxvl et hyl ) phenyl | pr opanoat e
(54% oroper benzoi ¢ acid (198.6ng, 0.8/ ninmol) was added

1HN1\/£R OMI@Z st 033! (tJt3H)n1 §6- 1rmt( v bH), 2 §1 (t 2H) 2. 75 2.87 (m, 4H),
é@{ benzlo phe héeth p}gthlg})) 65%3 é
04 phaitbos Bate e et Y AL L2 Ko, 675,

6.773hE RSB (B 2R 0 r ARk il D, 7276 o 28D,

c) Peipes-alydroayhlasnyPeihoDihso }-308-[PA(X it S0 Ashellb My Npropanoic
,dlM NaHCOB8 and
acl

Lithium hydroxide (5mg, 0.20mmol) dissolved in 0.3ml water was added dropwise to an ice
cooled solution of methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-{4-[2-(2-
propylphenoxy)ethyl]phenyl }propanoate (50mg, 0.10mmol) in 3ml THF. After 24h water was
added and the solvent was evaporated. The remaining water phase was acidified with 1M HCI

and extracted three times with ethyl acetate. The organic phases were pooled and washed
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15 brine, dried (Na2SO4) and evaporated under reduced
pressure to give 233ng of the desired product as a
wQ@edohows2e: | (99% . 1HNMR (500MHz, CDC13): 3. 08PCT/GB20}/002554
3.12 (s, 3H), 3.14-3.19 (m362H), 3.28-3.39 (m 2H),
342352(m 2H), 3.74 (s, 3H), 4.01-4.06 (m 1H),

(i é%n% i kg 030 T Erdhe g0 Vit ppgtih py pspave

L O i oe i g Brotuet TV | 1 et hyl sul fo
HNMR &wwé%@&;kpwy @ﬁénw &aﬁ@;ﬁﬁhéﬁb Peaih) $9518 (m, SED,
Sl LI, P L RO TR

(m,lH),(({ 5- 5@-1((hEmHyI®9<EA7@BQﬂJyRIH)3f7rQ9L7 19 (m, 4H), 7. 21 -7.26 (m, 2H).
}sulfonyl)-3-14-(2-{4
Exa hyl sul f onyl ) oxy] phenoxy} et hyl ) phenyl ] pr opanoat e

o RO R P R i v

ethybphenydlprop:mmc gtld at roomterrperature Wat er was
| 3 grganlc phase

and

r(meﬁmmﬁﬂwwlaﬂéﬁoﬁwﬁmh %i-oﬂaua@até urt her purified by
preparative hplc to give the desired product

3-Cilqropsthpenzois) acid IR O@mnolm@i sylded:m@gwp cpgledrppluyipp of methyl

S ATNEW TN X OB T S e

phen& ropZn&ﬁe ERAm§18% )&0mgc6.B2mmol) in 24ml dichloromethane. The reaction

Hydr oxyphenyl ethyIIsquonyI} (2-14-
was s'flﬁéeattﬁw@mrnmatmfe&% FENBBENEEHG %3 ﬁ'@ﬁ{m it hMIRCOs and

bmn%1 iy @%é@?ﬁﬁt@%ﬁ&SP %{u@%g@%/eg ?ge?%(a tQ?’%IV% Q%%Fé‘ 9\2 thg rdes1red

prodnﬂmsa@rdﬁdwdmlc(ﬁﬁ%se to an ice-cool ed sol ution of

'tV {SHOM i ST AYIE) R 3- L2 (5 B3 15319 o2y 328339 (m, 20,
42%:(5@&&%@)% fany '3}I§X4/bpla%$ﬁ',\é}1ﬁ§ hyis @hﬁg)\/ B]d%r(@ P31)0888-6.93 (m,

wat er was
2H), aﬁ:l%lied 93!61@11, QHE 751:3 Geﬂﬁ(méﬁ)e%%@ﬂ&t(@dSHThe r emai ni ng

X Ly and extracted
gani ¢ phases

E , W34
r(meﬂﬁﬂﬁnfoﬁvmmpmdxwhmhémbﬁmm@m ne) and dried
(Na2S0®4). The crude product was further purified by

Borgsy taiflaprid eberppol(€30. smai - Q2umma) v aded @F@ﬁWFSédluE%é@@% toa

oA HINB Ay G S 1 B30 02 (1

[(meﬂh)ﬂﬂuli(ohyl)@@)l phefio2Btethyphémyl|pldHanodic (T2Eng . I?mlm@lb*)md dimethyl

sulflgﬁ? ]Oéénﬂvﬁ%lghlq@n&&lfmpm% qnyﬂ%waﬁ"&?y 7953%%1 Preight at
rOOIﬂit rﬁfgatlgl% Mte[r%%ﬁ&’écﬁéﬂdﬂﬁ@%ﬂa)s@s’%&ﬁ@ ERRXAY. eﬁféﬂréamc phase was

] propanoic acid a am nophenyl ) et hanol
Washed (water, brine), dried (MgSQ,) and evaporated. The crude product was further purified

by preparative hplc to give 82mg of the desired product (71% yield).

'HNMR (400MHz, CDCls): 3.03-3.16 (m, 7H), 3.22-3.47 (m, 4H), 3.74 (s, 3H), 3.99-4.05 (m,
1H), 4.14 (t, 2H), 6.76-6.81 (m, 2H), 6.87-6.91 (m, 2H), 7.06-7.25 (m, 8H).

¢) 2-{[2-(4-HydroxyphenyDethyl]sulfonyl}-3-[4-(2-{4-

[(methylsulfonyl)oxylphenoxy }ethyDphenyllpropanoic acid
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15 3-Nitrophenet hyl al cohol (4.8g, 28.7mvl) was

dissolved in 117m ethyl acetate. A small anount of
wG%opalizezdi um on activated carbon was added. TPET/GB2004/002554

reaction was stirred overnidght at roomtenperature

under hydrogen atnosphere. According to thin |ayer

LGS aHEe G RSFE LSS PR aR ORI greaaard grogipe to an
ice- cB@l@d SQLMENS m@@?l ?JJ?F %&fﬁﬁe\%l)‘éﬁlggszl%ﬂygcpﬂ(@{d)
uc

of the desired
[(me(lwlsuﬁeyyl)c&yhmemxy}zthyl)pmensﬂp@p@m a(fnﬁ82mg) 0. 165m0()dn Sml THF

Anei w09 gt bl SElvnthin S B BheosmRpiRemter phase was
acidified StV PJTh @AY Eit@idwmfee (tﬁne@ ibﬁth etflyl Y0efate) Th&GI@hMI0 Phases were
(53ml) and conc. m xed and cooled to

poolgiamdgprsheth{ wates; bree) (a1 sleg% (&@S%{ﬂ@ cids pErdpetw asfurthgr purified

by B G0 €0 B el ARG BIE 428 OB 1%, 00

"HNSER4008EHZ00CD))HCOR. 3423, ozrmgmp B)21i(s, 3FD); 8361 21T e41-3.60 (m,

21 B GoBohasied? velphr af 20 M AR e bia D1 dieens. .16 om

2H),Waiser 2ppaser). was extracted three times with ethyl
acetate. The organi c phases were pool ed and washed
Exavoplet 10 | brlne) dried (MySO4) and evaporated. The

R e I

pha@ﬂ?@ aﬂmkymﬂld 2.95g of the deS|red product (yield
1HNWR (4OON+E CIKHS) 2.85 (t, ZFD 3.16 (dd,

2) 1@@@9&@@%3 (s, 311), 3.85 (t, 2H), 4. 45

3—N1E;§ﬁl} ét%%]o%(ic%g% éé}s gg Zgg‘mrfl%a sgoqgedd h37h4 ethyl acetate. A small

amout (0B 5 fe2paiddiueny ydtivaeil mh@nﬁwls afidedl Théremaytion was stirred overnight at
noate To a sol ution_of 2-chloro

room ém%?!@?%g RN 9111}0&@&%9@%998%%@%21&1@2 cgrgnatography all
the sgagm(?gjﬁgﬂeﬂfﬂ B b REN ThE MWMIR&& A h]é’elg@éﬂm&lé solvent

uene (50mL) was a trlphenylphosp i ne
was @@.psmg:d tb Fiverihdg J93 % hieldyiok therdesiwalsprhéiated t o 55C and 5

i BNARY B30 SRR By (0Bt ke e 10,706

7.11¢Rgdem).ni trogen atnosphere. The sol vent was evaporat ed
under reduced pressure and the residual oil was
il 2ech 3a(s OIS L PN DBEPDARANR) t ol uene as

7 i'rﬁeﬁyq)%%ﬁg%gg@ﬁi%&og AaRRP ALl S o was

mixeliHhd c30188 td 0. Sbifjum Bitrftd ({ 86g,@}1:|)9mﬂ®1} alsédlved B 4l water was
4.44 (t, 1H), 501 (s, 2F), & 80-6.84 (m

2H) ,
added. "B §perafure wakkept imde- Of’Czeft@mh meryhyl acrylae(m 98 (| ydmmol) was

adde?%bﬂg ﬁ%}dﬁb@aﬁé@ 2' l%rgl%i]‘rﬁ ins ortlon(s4T£]é/ ha%%r?m!& gtt rrdom

temperdidebded ightd arne oy RheaRsylaRidnl water was added. The water phase
}phenyl%rz chl oropropanoate (2.66g, 6.26mmol)
was extracted three times with ethyl acetate. The organic phases were pooled and washed

N
N
@

(water, brine), dried (MgSQ,) and evaporated. The crude product was purified by flash
chromatography using a 60:40 mixture of ethyl acetate/toluene as eluent to yield 2.95¢g of the
desired product (yield 55%).

'THNMR (400MHz, CDCl): 2.85 (t, 2H), 3.16 (dd, 1H), 3.35 (dd, 1H), 3.74 (s, 3H), 3.85 (,
2H), 4.45 (t, 1H), 7.05-7.28 (m, 4H).
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and di nethyl sulfide (1.94g, 31.3mol) was dissol ved

i n dichl oronmethane (80nl). Boron is trifluoride
waele@uhyd28et herate (4.44g, 31.3mmol) was added PEDOBRE@/002554

The reaction mxture was $8irred at roomtenperature

for 36hours Wat er was added, the phases wer e

evapor at ed under reduced pressure to
and %r(l@mlow)phmﬂl dé<ieeld. mgh é dryzteluew%ﬂn(lm

trlphgnpy?é'-()(sgmg E§5 { g 1’1%%1;%{10153 '%%r&x%r 4\%)_% ?ea%eff'_‘f 5%98 ﬁ& 6 7 9

dusogfﬁpﬁrﬁk&dw?ﬁb ldte 27,7040 13 4o 18 Wwad/Bdd®d! The reaction was stirred over

| oro-3 1 -(2- {4m%rrethylsulfonyl
mghbatyﬁﬁﬁm@ndﬁrtmt}@enwrp ¢tgl | propanoate To a sol ution of

The %ﬁ‘éﬁ‘rﬂ){ 8% egppRAipdundgr 5%9‘8?6&&? BITRES GRS RSB pdhy s Ry ibigd by flash
chro?ﬁio@{ u@ﬁ% éol?i&@lggﬁieht folieH x?@ém@ﬁmﬁaxf@@@@d edlyield).
re

1HNMé?o 4@ , Cehadadt aHp ﬁdééﬂd dihp3d gaédd 1H), 3.72 (s, 3H), 4.11 ,
l,&h d
2H)’ t@n%@ukjaggy %ﬁt%gﬁe%\%gs ?lﬁ?’r : grggt)?m r eac Qﬁi@[ﬁ 4H),

723¥70@10nﬁ,6m1)er ature. Dichl oronet hane was added. The
hase was vvashed WI cevvlth vvater dr| ed

e

and din®hyl eflfiddel. %l’a’ﬂémnpﬂbmﬂ:dhssm%lﬂ alqbiceomymanmml) Boron

tnﬂu%p@oyl_lﬁg% C@&g@@ (_fll gl %mif@%}_\%as azdgpé) dr(ogwisoe%e T %ﬁ mlx’ture was

stirrell- 4 foduh terﬂﬂ?ﬂatuﬁs ﬁ@S@m@ﬂs Wﬂtergvif‘@s added) %67%}\%9%(\7%& ated and the
7.15-7.20 (m 2H), 7.24- 7.28 (m 2H) 2004/ 113282

wateppjr[asm@@ eArgnedtvice wih fli hlvmmg;thane The 6rgamc phases were pooled,

WaSIEd (’T]‘ghne%tﬁy?neftfz ¥uo hé%f%&@&%(hé ﬁ%c)?( Exbapola)fecf M) redubedr érgmgre to give
2.03¢ €349 yjeit)xtyhd gusebpodha.

i A W B L0 o
2 e e e e (0. Sag,
e) Me8fiahlordilsBelvid (inaths sl fomilvantihenditygethly Rphenell papanoate
d f -
To a3gh6R ot vfuhe esSSvapar riaddabrorBtsLphorn) Banpese

aade I
G S pASh B ta S eT

mixtetelvyds)qohledyd | i Cpandeatigogd. DRgsphéred Matinnpsudfongbdhletei (6.69g,

xture was stirred .at room
6 0GR BV S5 B0 Aot s P I ST GO bt oab QS Emperature
D1chTJ}6m§@Jaﬂ@{%s YRR CYRPOLAiS PhaB G al Q@asﬁ&ﬁt‘w@é&vﬁ@%ater drled (MgSOy)

di ssolved in ethyl acetate. The organic phase wa
and esaperatadehé ¢rpde piaduet wastihirified by flasidclvameatogiaphy bﬁmm@,99 5:0.5

. dried. SA4) and .evaporated. The odut
mise e SR PP ea RN sl 2 SR Co BB il oo
yield).
IEINMR (400MHz, CDCL): 3.07 (t, 2H), 3.10 (s, 3H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.73 (s,
3H), 4.15 (t, 2H), 4.4 (1, 1H), 6.86-6.91 (m, 2H), 7.08-7.14 (m, 2H), 7.15-7.20 (m, 2H), 7.24-
7.28 (m, 2.
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gradi ent of CH3CN 5% CH3CN- wat er phase cont ai ni ng O.
1M NH4QAc, 40% CH3CN => 100% CH3CN in 50m n, to give
WQ2®80132821% yi el d) of the desired product. 15 BENMYB2004/002554
(400MHz, CDCl13): 2.74-2.853¢m 4H), 2.92 (dd, 1H),
3.05 (t, 2H) 3.08 (s, 3H), 3.18 (dd 1H), 3.47-3.53
: , .4 . , 2H),

BUAYoR anb e _m'yw** pindate
-{4-[ (et h%I su phenoxti } -
S- {2&4@»}31}215%@9( henﬂﬂngyj gthap@hlg@tel\@t@, 4.89mmol) and methanol (9ml) was

adde? tﬁil%)ﬂe ktfcﬂ%?é&' %gﬁ%%yl hus ony )(2])1’]T télhsos)l(m‘fy was added

sodiehthydnhgghexigd Q(m@p Arsemml)( dAs5bgd i Sh2 metiaho it dixtetetwyhs stirred
sul fide (1.28g was dissolved in

at rOgMARIBPIAES f%ﬁéol(nsnﬁﬁlf thede}vaﬁt Yolpme §s Papomted mﬂer reduced
pres&ld) e[‘oathg chicette@ed At % ure, W3 aﬁ@&iﬁﬂetﬂ @cf%ﬁ)%

reaction was stirred tor days at roo tenperat

[ (methrydel fony i oxygeieno st hetybpheny 1] phigpbrsatevs 0220 d SOnmard) dhlsmlved in
45I[Ehases were separated, The water phase was_extracted

gy Ve Theonix %W%?twét%wtem@r%wgé% C3PREsEler @t @rgon
atmog 6% ?1;1?—:&31\%@%[58?% E&gfgew'a%g e yﬁ& e (?1@&%&6'&31?% %’%gate. The

orgaplcqadhasﬁwasldﬂlbiw&e(l £i06 Mhies with@1:891- and oﬁ@e RitBdrifien drigf(MgSOy4) and
evapgiged. §ftperaddbiso it (38 njes Rgbiss Bdfeds proiiivy HPLGiyph o
gradfeﬁ)? o @H{)@N}( 5% éﬁ@CN @va@épl@as@ %oﬁtﬁﬂm%’@ M I@L?_T)RJAZ 409 CPLCN =>
100% -CGH-2N mi@n{nm;ggwe’h%g/(%@t yield) of the desn ed product.

IHN%%QO?@'IZO %ﬁ%]é,)c 2.;%{%%%#{), 59 DRXNEBNE B9 2185, B9 5, 3m1), 3.18

(dd, [1H) (34'hg 4By PHE Y5 3@131&’), htihic 23p 35.08 ¢S, 2H§,4:85-6.91 (m, 4H), 7.04-
(et hg/l sul f onyl ) oxy] phenoxy}- et hyl ) phenyl ] propanoat e

743((41, 3. 75mml ) was dissol ved in THF(13 im ) and
g) ﬁ/ﬂa% i enyethylfthio’ (2-14 %ﬁ?ﬁonﬁ%xﬂﬁhenoxv}-
ethvﬂbmwﬂv@ ahontd . 9l wat er was added dropvm se. The

Mt D2 APty SoHE YRy P i 8 /A meb ey oK Tphenoxy )
ethyfggxﬁgg?@% {12 23 2@ 13k Hiht @ gl Wi dy Mz'égezcﬁ@ﬂmol) was

ethyl acetatethre tines organic
dlssqiwalsmsilcVIémmnpdmhe BOanlpl Bosshedluarité distliyh ethechtd @P2%, 20 6mmol)

was SR 855, BHERE G oee R o LRl b LR i
atm Vwafé @S Ghitcaahe Vﬂ%‘&ﬂﬁ&es%ﬁ& gdpalaietl. Ghe WMNPALBGvas extracted
20% CH3CN=>  100% CH3 in 40m nutes, to give 1.4g of

twice Wéthglidileresneganel tlde ofFde phasgsdyere ppp]ndaagdmgq;hqg once with water,
dr1ec€@?g{§4) f%d ap%\;)%%d {or%v g'b%g @%Xﬁ% di ﬁf%hle)éflei]ged(l;%ro&%gb
IHNEHG&(I@I\&& (CEDCls)Z EDV,O 2584961‘1,64}@72 @m(de;HH), 3.09%; TH)S. (0Gs, 3H), 3.18
(dd, IE)) 345 350(m, 1H) 3, 66((s 3H) 4,12 (t, 2?—ip 6701%73 (m, 2H), 6.85-6.89 (m, 2H),
6.97-7.00 (m, 2H), 7.03-7.10 (m, 2H), 7.12-7.25 (m, 4H).

h) 2-{[2-(4-hydroxyphenylethyl]thio }-3-[3-(2-{4-[(methylsulfonyloxylphenoxy }ethyl)-
phenyl]propanoic acid

Methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[3-(2-{4-[(methylsulfonyl)oxy]phenoxy }-
ethyDphenyl]propanoate (1.99g, 3.75mmol) was dissolved in THF(13.1ml) and cooled in an
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3- {
4-[ 2- (2- benzyl - 4- met hanesul f onyl oxyphenoxy) et hyl ] pheny
wo 230421222 (4- hydr oxyphenyl ) et hyl sul f anyl | - pr opeDGB2004/002554
acid Lithium hydroxide (624fg, 2.58 mol) in water
(7.5 M) was added to a stirred solution of 3- 15

oo s 1310 DEAEN o 5L NSRS DT RAUTR 00 AL e
dropadded Thefdayﬂloreﬁﬁﬂ'tu-](ea&érdml tethpdrature a0 might. Wﬁbﬁdaabydded and the
met hods to the previous exanpl.es

I THE
THFan% fi%ﬁaﬁg%%e dy Besmera g Water Bhasp o pcid e v VoHICh gud gifrected
Wlth% ‘39&5}5 %E@Eﬁl@ AP ol %ﬁhc(u]% 8ol werd gom bad WasheB8 8 brine, dried

Was I enpve er reduced pressure.
(Mgmh)mdmamr&ﬂad v?ﬁteeml@qn‘o@ct Iwas further patfiedrst propaaive HPLC using

« el ol GRS B e Faafel LAY YO RE 2P

1009MTHEITN WoOrHtkes, 116 gwbn @&nﬁé @ésir&& fd%'a& (76% yield).
. acetonitril e/ anmoni um acet at e buf Eg gi've
HNT&{I% MQOQAI@Q_CDg,OD) 2.67-2.88 (m, 5H), 3.03 (t, 2H), 3. 11 (dd 1H), 3.13 (s, 3H),

s E37 Mt TR RIS YR EPBIR O S L BRI 2.00 v

7.12a8c2m 6wl d 66 ny (29% . NMR (CDC13, 500 MHz) 8
7.31-7.08 (m 9), 7.06-7.03 (m 1), 6.95 (d, 1), 6.83
Example By 5 71 (d, 25 1), 6.65 (d, 2), 4.04 (t, 2),

e A N SIS Y
hydrd})’(phé.uﬂbmhydmﬂlﬂmyl] -propionic acid

. 2-[2-{4-tert -Butoxy-phenyl)-ethyl sul fanyl]-3-{4-[2-(4-
Litiyt kA (e REROY PN oMy FOSFp e achdon of 3-
{4-[%_@2-123?11?1 él erlrlﬁthaénjts%lf(o;/lyg)ﬁg%};/eln)ox%)tetglyl]phe fyé}nz I[2 (4- hi/drox§ phenyl)

ethylse propfopivdcakppthehessey (eismpiz] 0. 3b7nmn;oﬂ }mmmcbbu analogous

e, FE A 535 o o T 0 0 AR it ron v

Potasammmgdrocgv@uﬁhmblu%ﬁ (5 ol t 10l o) ekis q&a@&ealﬁ&hmm&vés%emoved
mol) in THE (0.5 m) and wat er (0.1 m). Water was

undeg getigedipigssPFE Rilsiop meﬁ fdeatragionThth mehylsog chlogde zirying of
the dr: %ﬁ%@g %%&?ﬁﬁ suffhtedL l‘gﬁg% I@ﬁ?ﬁ?%&g@ﬁt Eﬁ%‘ eJeMHe which

er  and agueous
was pmumsbympmmed@m lqdideatnﬁrlkﬂiﬁnmmmn&)c‘etaa&lhfffér)/\ﬂotgive 3-{4-[2-(2-

beny AR ) OO0 BB BB /4 g esbigayDethylsulfany -

%DLCZ c(l(f, Yeiid 60 henyl ) - et hyl sul fanyl | - 3-
prop Z (4- et haHgs ?oznyl oxyphenoxy) et hyl ] - phenyl } pr opi

NM]bl(\CDCé&: 500 (MIBZ)f7.3 32908, (VR 7506( mm, 1)56@5»(/&121)) 883 (4, 2), 6.71 (4,
1, 6552(91 3)5%%(15(%1)3)893(22234 %814 1,9“3 13 3. 1% @ 11 § 013()9 3>3§ 8B-2.94,

2), 2(41»223( 21|)9§‘86275?8 pH5). 1. 33 (s, 9). Biological
activity The conpounds of the invention were tested in

__mb.b‘;%says described in WO03/051821 which is

r.at ed. herei r ef ., For exanple the ECso
2 AP S RIS PR B dha 1 0. 78t move
methanesulfonyloxyphenoxy)ethyl]-phenyl }propionic acid

2-[2-(4-tert-Butoxy-phenyl)-ethylsulfanyl]-3- {4-[2-(4-methanesulfonyloxyphenoxy)ethyl]-
phenyl}propionic acid methyl ester (51 mg, 0.087 mmol, prepared by analogous methods to
the previous examples) was stirred overnight with lithium hydroxide (3 mg, 0.13 mmol) in
THEF (0.5 ml) and water (0.1 ml). Water was added and THF was removed in vacuo. The



10

15

20

The conpounds of fornula | have an affinity for PPARa
and / or PPARy. The conpounds of fornmula | are
w@edoeairs2 because of their superior potency i nP@I/GBR004/002554
and/ or higher affinity andl/or higher in vivo
efficacy. The conpounds al so have a better selectivity
. ' C f et
mixREC it TsheliSHEl b CRE AR b ROBE A oS Ry peassiom
hydmndméfate anﬂph@ﬁda@h@lmmlﬂi&tﬂyleﬁ&cﬂﬁﬁﬁel Bfélp&lﬁdve HPLC

Phar cokinetic roperties, le i 0
SR PO B AeIaRs DUTERE) YiPkEd Zo12-Eh BRI HRenYL) cthyikalfanyl]-3-

{4 [%?‘omm R B2 RO I Bl K e 730 o
(CDRI3,/5682084) 0265415 @42, 6T ADMS, 2),.6.98 ddryodnd (o), B Il 13, 3.22-
har neceutical | y

314;@&%%%‘% @néﬁlg’t()%% I@grgéﬁ',z-% rﬁrsnwgﬂr’]gﬁ%,&&l 9% situated in

BioloBRaPadtRiRosi tion and represents Al or A2 below R3 Rl
-C-CORor -C=C-COR R4 R A A2 wherein
lo TRe |Csmp§7md®g>é the inGR&ON wees emnd Rathe epragsdesteibed in WO03/051821

wnich B R Rt e e R RES o ARG ot

PPABDAYEBa AM7guBRINEPr esent s hydrogen al kyl, aryl,
al kylaryl, cyan, - OH, -QCalkyl, -Caryl, - Cal kylaryl,
C@R@ compeuﬁ(az Rd forvdudr Ehave Rn affpn@a“enPBARydmd dgen PRARW II‘he

congpeytsde T oe Seiued Pecasiet e wigryi bty iy piro audor tigher

affuﬁﬁ&ad)i/‘ﬁ a/?l; 155%er iMDSb 8itab The cBldb¥indsAb!hav@h Yhtt@'selectivity profile,
which is expected to improve in vivo safety.

In addition the compounds of the present invention may have improved DMPK (Drug
Metabolism and Pharmacokinetic) properties, for example improved metabolic stability in
vitro or bioavailability. The compounds also have an improved solubility and/or a promising

toxicological profile.



-O[CH2]m-OR f wherein Rf represents hydrogen, alkyl,
acyl, aryl or alkylaryl and mrepresents an integer

wa2®4/120282 OCONRaR, wherein Ra and Rc are as defPCTies2004/002554

above; -SRd, wherein Rd i 92as defi ned above; - SORB,
wherein Rd is as defined above; WO 2004/ 113282

PCT/ (B2004/ 002554 43 -SO2Rd, wherein Rd is as defi ned
above; -S2NRaRf wherein Rf and Ra are as defi ned

cLanese; SO2ORa, wherein Ra is as defined above; -
— COOR

d, wherein Rd is as defined above; 5 R2 is
hydrogen al kyl, aryl, or alkylaryl, R3 and R4 are the
t; and each represents hydrogen, alkyl,
§\‘a{{/gla,lp%glrl gﬁ?%ﬁlggyll nis an integer 1-6, mis an
integer O or 1; Dis situated |n t he
para position and repre; eﬂ'ts Kall T
al kylaryl, 1 al
aryl, or al kyl?
Rb; - NRCOORa, whe ~‘/ and R ar®"as defined above;
-NRCCORa, wherei n[R and Ra are as defined above;
-NR'"W wherein Rc and R a aje as defined above; 15
- NRSO2Rd, wherein Rc and Rd are as defined above;

ho, nmeta or
ar
di nﬁ{he al kyl ,

and pINROaMRkiBlydveesable Ralfs tReraof] ilikhishe as defi ned above;

as defi ned

. - NRCS ,_wher ei . R d, Rk
A s 3BT 1 et WRaG R R Feng bk Ah B Rbove: - SO0,

s defined above; R-S d, wherein Rd is as defined

whe%eal n Rd is as defingd apove; 20 -SC2Rd, wherein Rd
e; -SR whereinIRc i as defined above:; -S

—?)2— ‘RfCOWhereiom R—and—a #@Ras defi ned above:

ORa, wherein Ra is as defined above; 25 - CONRRa,
F}ﬁem%l n Rc and Ra are as defined above; -OCONR R ,
wherein Rf and Ra are as defined above; D is situated
[ he ortho, nmeta or papa position and represents
hydr ogen, al kyl, acyl, aryl,

wherein

10 Ris hydrogen;

15

20

-ORa, wherein R represents hydrogen, alkyl, aryl or alkylaryl;

—NRaRb, wherein R” and Rb are the same or different and R” is as defined above and
Rb represents hydrogen, alkyl, aryl, alkylaryl, cyano, - OH, -Oalkyl, -Oaryl, -
Oalkylaryl, -COR° or -SOZRd, wherein R represents hydrogen, alkyl, aryl or

alkylaryl and Rd represents alkyl, aryl or alkylaryl,

: is alkyl, aryl, alkenyl, alkynyl, cyano;

-ORe, wherein R is alkyl, acyl, aryl or alkylaryl,

-O-[CHy ] -ORf, wherein Rf represents hydrogen, alkyl, acyl, aryl or alkylaryl and
mrepresents an integer 1-8;

-OCONR"R®, wherein R” and R° are as defined above:;
-SRd, wherein Rd is as defined above;

-SORd, wherein Rd is as defined above;
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al kyl aryl, hal ogen, -CN, -NO2, -NRfRb, wherein Rf and
Ro are as defined above; 30 -ORl, wherein Rf is as
waledosnextsabove; d -OSO2R, wherein Rd is as dePCTne#2004/002554
above; WD 2004/113282 PCT/ @2004/ 002554 44 D' is
Situated in the ortho, nmeta or para position and
represents_hydrogen, alkyl, acyl, aryI al kyl aryl,
hal o¥fesR > whefen RO as defmadabarer ei n and Rb are as
defined apgve; -ORf; wherein Rf is as defi ned above. 5
- CSESRNR WewbiminR] and Risrelef dafindd abovee and T
represents 0O, Sor Nt wherein Rt represents al kyl or
al ky$@sOR” priewidRd id halfimbbabokej s Al and R2, R3, and
R4 each represent hydrogen and RL is ORe wherein Re is

as proRlsinteit Rl iNgdichhanathves not O; wherein the
term "aryl’™ denot es a substituted or unsubstituted

h dyl 1 ,
R if§0beel ‘éﬁ%ysaf &f OPV{ hore grSUSL"“&he?;ﬁ the
1 l.ky ht b )
asﬁ ﬁr‘? HF&&IDS P? ﬁﬁ%es a P%@fs Yr&?%%& fﬁlaoa #yl oF ey laryl

. bon at ons or a substltut ed or unsubstituted
nls‘}niq?e@af%’ having from3 to 6 carbon atons and
mls\aﬁeﬁ@gaam ;term"substituted " denotes substitution

one. or nore al kyl, al koxy, halogen, thiol, nitro,

D is ﬁw&ts@@nthaevho TBRL PT pAta PSPk sEresnt ek Binfard ary, alkylaryl,

s LN 0P BRI £, AR R Al g

R®; ;and mis 1 and D is Hand Tis O and n=2 and Ais a

-NRgﬁFﬁéfﬁ %ﬁé@ﬁﬁwﬁg Ph)ﬁ?%ﬁ]@ff OBC';FCM heophgpylp iars1d i n

NRWORN wWherdif RF 8RERY &egs'ldef‘ﬂfedaabg{f@t ecting group for a
carboxyllc hydroxy group includi'ng a ethoxy or

-NRBEnwpersiyRt aneR'Dire psdefioed Bpov29) and with a second
jaso, t hat vvh m|s Dis CH3S(O 20 and D is
NR % Yhyrgim R ag ar‘?\fﬁ ﬁa&gﬁ%"r&n Rrepresents a H a
NRUORRFKRY wfedR’, ®° and RhaRyds defin@pdteyk; group and n=2
and Alsagrou CH2CH( OC2H5) COR' i n’ which R’

-NR@WB%MV@@I@HR aﬂquq:@lé@ﬁﬁ egrabape;f or a carboxylic

_Aph £ OUP g a Cl. 6al koxy group or
ORﬁﬁﬂ{e‘i’%ﬁ%)l({@ Sto%deh%d%g)lvgot H 25 2. A conpound of
-OSD@RWMrehnR%mdsalbﬁmn‘l dovel aim 1 in which A represents
Qroup, of 4 form,JIa -CH2-CH (CO2H)-S(O P (CH2)g Ar
-SOgfheMBsIginR | i§ ap definedrabovesq is 1, 2, 3 or 4; and Ar is

-SORN&MELeif RAGiER he £RARROf WA chis opti onal | y
S subst :ref ut et(]i%)y on% %%Qrmre hydroxy, Cl_ 6al kyl,

-SRTCwhemikBXis,as definglesbpvesyan or an ami no group optionally

-S Oi\lﬁg"?{tfl vtvllljetrgig Ig)e/mg ﬂ@ ar%ras td\é\ﬁned above;

-SO,0R?, wherein R? is as defined above;

-CONR°R?, wherein R° and R* are as defined above;

-OCONR'R?, wherein Rf and R? are as defined above;

D’ is situated in the ortho, meta or para position and represents hydrogen, alkyl, acyl, aryl,
alkylaryl, halogen, -CN, -NO,,

-NR'R®, wherein Rf and R® are as defined above;

-OR, wherein R is as defined above;

-OSOng, wherein RY is as defined above;
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al kyl groups. 30 3. A conmpound of fornula I as clained

inclaiml represented by fornmula | A WD 2004/ 113282
WOMDAEER28D4/ 002554 45 [ (CH2)g Ar T - [CH2} nPE/GB20B4/02554

/| CO2H 1A or a pharnaceut#cal |y acceptable salt

thereof in which D represents O _6al kyl sul f onyl oxy,

D” %Lg%rf%eft%cf)i&ttﬂe g&hOG %llel%/ ér %r%%?s'it(i)o-rg %nﬁ&%ﬁggeﬁfs_s 0, Sor NR

represen aryl;, 5nis 1, 2

or . H . H . i _| h f b . f

i Sr P i el e SAEgh Rl N BRI Berein k' and
hydr,dx 6a |, O _ 6al koxy, hal ogen, cyano or an

am #o%?%%ﬁaﬁé%ﬁrly substituted by one or two al kyl
groupsfi 0 and_wherein the group containing the

car bgRy Wheredt Ry isps slgnedsabeve.ached to the phenyl ring

meta or pgra to the group (CH2)n-T-. 4. A conpound

sel e@b@oRkf,rvderaam® as agdefmedhbavee f ol | owi ng:
2-[(4-cyanobenzy|)thio]-3-[4-(2- ]f( _ )
and Z_rFQrﬁ@pws@plf ywyl@‘ggl]Pp hiepissgaty alkyl or alkylaryl provided that when Ais

Al eﬁlfd?%%,}lﬁ? il ?%a%%?ﬁ%%‘%hﬁ%ﬁrfge@fﬁ% R%s 6Re wherein R® is as previously

defijddnhen) T3s figt-(§;2- { 4- [ (et hyl syl fonyl ) oxy] phenoxy }-

Whe%u? %@%F%H’%ﬁ&?; g%%sgwmm dy gﬁhﬁ%@ﬁé]%dﬁ@ﬁ% ]Fu_rzld {hienyl or pyridyl
: : . ) . id: 20

solol 05 AR DMLV Lol iggienct « 0 20

whergif theyteno kallkyih dermtss)a sstaighit pphrenghe]l; substitptedair ensudisttuted-alkyl

gro‘%’_]{a%ﬁ%&h({}r]le g Eﬁ()) ? %ﬁ%ﬁ?%&%&%}ﬂ?@d l)f gﬁsugétit&t%a Ci/cloa]kyl having
fron€3 Y b Laben Mohidaa8 aeicin Beitekm Zubdtituted ” denotes substitution by one or

2-(4-hyd h I hyl [finyl }-3- [4-(2-
moréaﬁgfh@ﬂq)épy{/,glﬁq%ge,n o %q%,ﬂ%lﬁgg%y, écgr ,2531 or cyaEno g(roups{or an amino

s DL ETROTAL 6 64 S 1 o,

[ 2w(igh-ahfindt proyiph ey Wwhed Dyis JTERS O} Oraap anii Icanddd @;H and T is O and
n=2 and A is a group CH,CH(SCH,CH,Ph)COR" in which the phenyl is substituted in the 4
position by OH , Cl or F and in which R* represents OH, or a protecting group for a
carboxylic hydroxy group including a ethoxy or benzyloxy then D’ is not H;
and with a second proviso that when m is 1 and D is CH3S(0),0 and D’ isHand T is O, S or
NR and wherein R represents a H, a C;.¢alkyl group or a phenyl Cy.¢alkyl group and n=2 and
A is a group CH,CH(OC,Hs)COR” in which R* represents OH, or a protecting group for a

carboxylic hydroxy group including a C;¢alkoxy group or benzyloxy then D*’ is not H.

2. A compound of formula I as claimed in claim 1 in which A represents a group of
formula -CH,-CH (CO,H)-S(O),-(CHp)g-Ar wherein pis 0, 1 or 2; q is 1, 2, 3 or 4; and

Ar is phenyl or thienyl each of which is optionally substituted by one or more hydroxy, C;.
salkyl, Ci.salkoxy, halogen, cyano or an amino group optionally substituted by one or two

alkyl groups.

3. A compound of formula I as claimed in claim 1 represented by formula IA
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met hyl 2-({2- [4-(benzyl oxy)phenyl] ethyl }thio)-3- {

4-[ 2- ( 2- propyl phenoxy) et hyl ] phenyl }- propanoate; WO
wQo4n1328282 PCT/ GB2004/ 002554 46 2-{ PCT/GB2004/002554

[ 2- (4- hydroxyphenyl ) et hyl ] #hi o

}-3-{4-[2-(2-propyl phenoxy) et hyl ] phenyl } pr opanoi c

acid; 2- { [2-(4-hydroxyphenyl)ethyl] thio —Ar

1-3-[3-(2-f 4- [(nethylsulfonyl)oxy]phquxgcﬂg

et hyl ) pheny! ] pr opanoi ¢_aci d; 4- a

4

[ 2- (2- ben ot amel§iH.A ony 3 hyl ] phenyl
}-2- [22( 0 oxyphenyl)-n5 Ikﬁropionic
aci d; (4-tert-but oxy-pfeny ethyc Hfanyl]
-3- { 4- - met hanesul f onyl oxyphenoxy) et hyl ] -

phenyl } propi oni ¢ acid and pharmaceutically acceptabl e
salts thereof io 5. A phgAnaceutical formnulation

conprising a compound according to any one of clains
or a phagnaceqtically arsep Biﬁmﬁﬁﬂﬁﬁéﬁﬁ%%$Utically accept abl e
| t | a .carrj . A
DIBE%%#%%@%%@?@%#M§2$%%I§§$gé1%gﬁgpggéﬁé 4 conpound
T represenrsiD §Jot NRAwereimeR ‘abpebaitnalkyl briatkydaryly admi xt ur e
) ﬁﬁéh gharnaceutically accept abl e adjuvants, diluents
RIS gnéPbr> carriers. 15 7. A method of treating or
piS@ngQQting lipid disorders (dyslipidem a) whether or
not associated with insulin resistance conprising the
qis hdn2yendt rati on of a conpound according to any one of
.cl.ai 104 to mal .in need thereof.. 20 8. The
ar pfnffori ittt ol wERE mignel Sty bR S eRh 414 o
salkdkyl Halbfi, Bl R Gh WhenPfrodp opshialfgtindted by & or two alkyl groups
treatnment of |ipid disorders (dyslipidema) whether or
and yheresibe efaapeanizining the sabpxylicrassd grogp dseattaghedso e phegyl ring
0 eati venting type 2 diabetes conpri sing
nk”%%ﬁ%%ﬂﬁﬁh$g¥@§§€§§“§? an 25 effective anobunt of a
conmpound of formula I according to any one of clains 1

to, 4 to a mammal in need thereof. 10. A
4. phérseaneynd selfctedbipBane Os LN &10yiaS compound as

2 Ry R B oA o Ry R R B bk ropanoic
acidf reat ment of 3o disorders associated with the
2 B B B T B S SB AER Beno-
eﬂwggggﬁgﬁ@p@&chag§ity. WO 2004/ 113282 PCT/ GB2004/ 002554

11. A process for preparing a conpound of formula I

3-[4<(@- (@t {anetbplshiforsmiiphensyy i eshintegy i 2- Hartd sbisaylsthyl] thio }-
propfal% ig‘dl:i%; H

2-{[2-(2-fluorophenyl)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }-ethyl)phenyl]-
propanoic acid;

2-{[2-(3-methoxyphenyl)ethyl]thio }-3-[4-(2- {4-[(methylsulfonyl)oxy]phenoxy }-
ethyl)phenyl]propanoic acid,

2-{[2-(4-hydroxyphenyDethyl]sulfinyl }-3-[4-(2-{4-[ (methylsulfonyl)oxy]phenoxy}-
ethyl)phenyl]propanoic acid;

3-{4-[2-(4-benzoylphenoxy)ethyl]phenyl }-2-{[2-(4-hydroxyphenyl)ethyl]thio } propanoic
acid;

methyl 2-({2-[4-(benzyloxy)phenyl]ethyl }thio)-3-{4-[2-(2-propylphenoxy)ethyl]phenyl }-

propanoate;
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TH [D m/ D I 1 5inwhich DD m D and T are as

previously defined with a conpound of forrmula Il X -
woa2fiiesn | / A D' Il in which n, A and D'P@r/eBam®4/002554

previously defined and X ig6a | eaving group for

exanpl e hal o or methanesul phonyl oxy at a tenperature

2—{[%—?)4—& row?‘%n%lgq}i@ﬁlt 52—%-8{) b o]ea:rlglgglpb?oxy e} ﬁ]g)ﬁgl{]y‘ifprglgano1c acid,

2- {[xmweﬂﬁpmﬁylsanyuﬂ]ﬁ}lﬁsa@ o- ﬁnﬁﬂmsmfo@ﬁﬁjx@rﬁa}buoxy}
reacting a conpound of formula IB,,,(CH T

ethprlmvﬁPmﬁmS(l@mdz D COR 15 IB in which D, T n,

Sy R e S
ethyhu]ﬂimyﬂ)]lpﬁimtw agdpagdnt .
2-[2-(4-tert-butoxy-phenyl)ethylsulfanyl]-3-{4-[2-(4-methanesulfonyloxyphenoxy)ethyl]-
phenyl }propionic acid

and pharmaceutically acceptable salts thereof.

5. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

6. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

7. A method of treating or preventing lipid disorders (dyslipidemia) whether or not
associated with insulin resistance comprising the administration of a compound according to

any one of claims 1 to 4 to amammal in need thereof.

8. The use of a compound according to any one of claims 1 to 4 in the manufacture of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated with

insulin resistance.

0. A method of treating or preventing type 2 diabetes comprising the administration of an
effective amount of a compound of formula I according to any one of claims 1 to 4to a

mammal in need thereof,

10. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 4 combined with another therapeutic agent that is useful in the treatment of
disorders associated with the development and progress of atherosclerosis such as

hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity.
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11. A process for preparing a compound of formula I as claimed in claim 1 by reacting a
compound of formula IT
TH
m
DI

m which D, m, D’ and T are as previously defined with a compound of formula III

X—[CH
[CH,] R

Dll

i
in whichn, A and D” are as previously defined and X is a leaving group for example halo or
methanesulphonyloxy at a temperature in the range of 0-150°C optionally in the presence of

10 an inert sovent.

12. A process to prepare a compounds of formula IA as claimed in claim3 by reacting a

compound of formula IB

/(CHz)q —Ar
T - [CHz] nm)p
o

B
15
in which D, T, n, p, q and Ar are as previously defined and RF represents a protecting group

for a carboxylic hydroxy group with a de-protecting agent.



