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ates to certarn novel sa
(-)-2-{ [2-(4 5 hydroxyphenyl) ethyl] thio}
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Fieldof tha invession t hereof , to processes for preparing such
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disorders (didlipigemigspwhettierairatoe sssowihtied tith, ingudibaesistanrezand other
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pharAR8ti81 Yomb¥fhiford Bhahfiemefp! | i tus, arterial
hypertensi on, central (Vvisceral) obesity,

Backgyounil of theanyeatios observed as deranged | i poprotein

| exel s typical char.act er | : I

| ot Bl Shisb kPR AT E R e uRB e rai G o
manidRehtibes e RdingBhsulinirgdistalen siittyadcoppatydigehyperinsulinaemia, possibly

concentrations and _reduced fibrinolysis. Recegt . )
type & giabeies S1clins artenalJonpESascabal (Tisteal QLRSY. dyslipidaemia

' i i i ow

oML BRI A SHAOERLID AeBlBFLDL ey
denshplipaproteins), notalldeyse 1A0L pafticles and rddncs Hpbohighidehsity lipoprotein)

infarcti Otgqe nd s{br.ok ..In type 2 diabetes nellitus
concgRtiptiops pdgieguged HPEgEH- condi ti ons cause up to 80% of

al Re 8L HGemibdefdal &AL ARMHoChMEntEd #ALntiEidNE $IIR &Ruli
the need to inCrease the insulin sensitiv

It I n
resispatd emtesgredtiyhineragseduisk bbb bardiozgralan morkididy mﬁmomlity, notably

correct the dyslipidaem.a I Gh..i ' .
ottt OGRS YR Bog bedh pive 2 AR RE R eroscerosi
relat&O¥ENIRIons GasE @Ptd BO%IUrSllideathot 25 a universal |y

accepted di agnosis with well-defined

In clisicsl medisinecheip dlawarenass pLile mevkto inepass dhrinsyinmepsitivity in
patie?n%?vﬁtj ¢ glte Ir%r%iﬁg%& sgﬂéﬁg %&é 9@% g(glc&l‘ke%’t: Mé%%ﬁi;ﬁé?i@%lbﬂ Reerak
considered to cause the accelerated progress of atherosclerosis. However, currently this is not
a universally accepted diagnosis with well-defined pharmacotherapeutic indications.

Co-pending PCT application No. PCT/GB02/05743 discloses compounds of formula
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S2CH3 A WD 2004/ 113284 PCT/ GB2004/ 002595 -2 wherein
Rl represents chloro, fluoro or hydroxy as well as
wopbdi4ciab2si soners and racenates thereof as wel PCa&B2004/002595
pharmaceutically acceptablt@2-salts, prodrugs, solvates
and crystalline forms thereof which are selective
' t.he
oA PRAAARNS, B30 45 ST e BB Bomos gyt apemars

theref ¥¥ Wl asplefimadentidaliVedtcéabie 2460prottalgs 43]vabed Ghd chystalline forms
These conpounds _are effective in treati gﬁq condi tions,
theregf whichAreelsstive PPARG madplatorssiformagyviewgidhg PR4Rs (peroxisome

. [ ly- . of fir t
Pl AR USRI 255505 A §uh0) 1) MBTPRUSB0S V1S, 527)
ThesEgoinpeindsaee dffdceirerid trewting Soptitorsdesbeiated ©ithinsolin tadistmve.
crystalline forms of conmpounds of the formula A, and
Specifi phagmpesmiisalyzaceeptable saltsot caﬁxyoww? dsdpegulathaemoy disclosed
m PEDSPRAIRLS e, SRR B HOUA0: bt R i o
of coapiundsatf the forkuleedeand palticslarkynsabisithdreo$, reayt e mkpaed. The (-)

ith a rup-1i ke. consj stency and is thus no q
enanfiyie B Béeg g Rh R EOEe Mty iy i Epftahes t fgg acid in
this dpplic&ioAOHoWeRr! @is cHAgoRh@ien thidk@iw i h §{r8paike@Baksifteicyand is

solid derivative of this conpound which has physi cal
thus apsuihlfriferalse ipplpepedquisalsformalstions gice|sis nopmobile. Therefore

har eutd | fornul ati R n | [i b

tere O EF e kTl s SRR b Bl kP

propéitidt euibleNef esedfiphieidsutivial P r@uladvhy Mgy sdlts WeRnFed b@inost of
nperature. Salts with suitable properties for

te
thesqeitherrerutld nptcher forraschini the plidl iv er ek ankerhpup YR loprelass
i SRR Ay RS BReR 1 Pharrhdeohiical PRRAIAOR have now
beencfatinde conveni ently handl ed and processed. This is of

i mportance, not .onl fromthe pai nt of view of .
oD TSR LA OB S CATRRPHORBI b FriEROr SRt ok (R G gbeigace to be in
a forAtin WhiR it28n bE OAVeRRnAP LI and H¥cQbed TRRENYLHportance, not only
manuf act ure of pharmaceutical fornulations conpri sing
fromt the it of evievo v obtedning ar comanerciatlyvirblevmanffactuting pojcess, but also

drug c 0si ti.0 It is ipportant that reliahl e .
from the PotHE BT BEw of siPeane phr Rt f Wgrmdsre Pl o e cgmprising
the a@fived&djﬁpduﬁdpr ovided following admnistration to a

patient. 25 Chemi cal stability, solid state stability, .

anburthgef thej manufgeturg, of slveg vamppgient dinis irgpertang|thy a reliable,

' r S. t . .
reproletid TRATEAYan! B3RS coride 0 p RIS 7 Efhg, B fpovided following
adminégeakibetod phenng ef fectively stored over appreciable

periods of time, wthout exhibiting a signjficant, )

ch&hgpaicehstalilitys sphd stateospRiHEn Ang wﬁ%w@o -0% HasrRetaye mgredients are

R ( . U L S
also g\lééi??g I@[?lf}&‘iﬁg?cgéréo p?léig td)r/ﬁgtaﬁugﬁgng% b%di Wﬁbﬁb QBntaining it, should
preferably be capable of being effectively stored over appreciable periods of time, without

mical

Qo

exhibiting a significant change in the active component’s physico-chemical characteristics

- (e.g. its chemical compoéition, density, hygroscopicity and solubility).

Moreover, it is also important to be able to provide the drug in a form which is as
chemically pure as possible.
The skilled person will appreciate that, typically, if a drug can be readily obtained in a

stable form, such as a stable crystalline form, advantages may be provided, in terms of ease of
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30 Moreover, it is also inportant to be able to

provide the drug in a formwhich is as chemcally
wouoi/1aspossi bl e. The skilled person will appPeTiGB2e04/002595

that, typically, if a drugdean be readily obtained in

a stable form such as a stable crystalline form

hand%g% }%&%ggé f?)%\)éﬁl?]%gg ! Oﬁ%&gg dé),’g@%ﬁ]ac&gt{ ogjfnu?aq%%s Ozgndv\&)]more reliable

sommmg@wfa&l on of suitable pharmaceuti cal for mul ati ons,
and nore reliable solubility profile. Description
Q@Mﬁmﬁﬁlﬂ% The present invention provides a

PoRSBE BS0ricimnGyiAAN HDSR s orlysbapd sdifor -2812--

hydrcﬁ?(mhéﬂW)leﬁlyﬂ]fmyB)[éa(%{éﬂendhylﬁﬂfmﬂ)bph]@h?@w}fpihyimdmyl@-

aci d. ,(fccor ding to a further aspect of the invention
PIOPYRE ¥1¢-s provi ded a conmpound of the invention in

S uR&loadthg @ 'anuﬁﬁéiSé ?éétld?eché Qfvdhtidd tHefe ROSDVIAE at @mpound of the

produce conmpounds of the invention in forms which are
invergloaalleubswnamﬂy ¢rastall%é®1\y1$t alline, by "substantially

st al t also inclugded.are re r
o RoePdo anidyeg kel HERE 4Bty ok SRl et BRftpr oo
80% @{)}@ﬁlﬂlﬂe b edubaftidIB. Gystdligat i allsb anthaiey aef fordd gr&ﬂ:r than 20%,
80 or 909% crystalline. According to a furth

prefegalihp excatst than 8070 viach mogmprefsastly preater tgn dP% fecte areélter than any of
P' avention in part| ally crystalline

>0, 6?)br r‘n%H%gge%%E crystalline" we include 5% or

beAv@eding iba ﬁﬁ’ohaﬂ ﬁispﬂél%f@]ﬁg/mtfaitioinmhere Tredsodggvided 6 ¥pmpbund of the
tall t be det by t Ki |

mve{}gan Sﬁ@ %g(c_tl:aﬁiy c%/yﬁ@;nau%rfglapf BSI Zri‘&m{a?tgﬂly 6%@@%’]3 es’ﬁl_zq.'ljélslqldg 8% ot between

50, 4,8909 & g§§ﬂm§.UCh as solid state NVR, FT-IR, Ranan
spectroscopy, differential scanning calorinetry (DSC)
an’ﬂhmdagt@d%)mf icrysstallynitymagy bé é@emnedjbeidhe skible@pensonngisg X-ray

powies BaRID G f QRaRERseS ) PR RS NDET . Ramn

ec@bRBbY, Idifferdhien séh%ﬂﬁl@rc%%rﬁ&t lmyﬁﬂ&nﬂckrﬁﬁdl@ﬁlﬁ&r Jnay also be
P PCT/ 02/%5743. The term' Iglgabl lity" as defi ney d

usedher ei n i ncludes chem. cal stabili ty and solid state

rm g]%j!gélbt%lg S?E %l?e Chen 19 Or X éoﬁ%%%rtl crys Pﬁ%‘f&@gﬁn&st@tthé leentlon

may hBVEIMprévedi stability Ivﬁi@h abagarteakdtorapounts fiselofedr lmP«ifI‘/GBOZ/05743
fornulatlonlnvvhlc it is provided in adm x Wi, t

i th
phaheréeraut stakility @%é@f&f‘ébh@el@aww?% chigpicab sebilsy and solid state
stabipgj uvants (e.g. in an oral dosage form such as a
bl et, capsule etc.), under nornal storage
coBg¢li‘themisal seibilitygrnwe include that it may be possible to store compounds of the

invention in an isolated form, or in the form of a formulation in which it is provided in
admixture with pharmaceutically acceptable carriers, diluents or adjuvants (e.g. in an oral
dosage form, such as a tablet, capsule etc.), under normal storage conditions, with an
msignificant degree of chemical degradation or decomposition.

By “solid state stability”, we include that it may be possible to store compounds of the
invention in an isolated solid form, or in the form of a solid formulation in which it is
provided in admixture with pharmaceutically acceptable carriers, diluents or adjuvants (e.g. in

an oral dosage form, such as a tablet, capsule etc.), under normal storage conditions, with an
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i nsignificant degree of chem cal degradation or

deconposition. By "solid state stability", we include
WwOhe4/118288y be possible to store conpounds of PCI&B28/002595

invention in an isolated solid form or in the form of

a solid fornulation in which it is provided in

. .adm xture w.t h. pharmaceuti cal |y accept. carriers. .

msigfy gt SRR PN e RSP B Bl efsfion, st

state PHAHB tRAGsiBok, YRk on CRAGEaE0E s6lvhtisatiodl 6 dasoTvaBkatBaRr age
conditions, with an WD 2004/ 113284 PCT/ GB2004/ 002595

- Exemplesnlt pemml seepesendtions|nduds igpperrEpseidietueangpnus 80
and pglﬁs ﬂ)Cf(F%e%%r?t%lsr *ggt%&e{%@ ‘anll 3650 B y%ﬁ?lgr%fegaﬁ{ly P R mpatRiEs, such

ase ion,
as 15301302F), pecséudes afbethesnlvhandshbars (Prefetabynpl atmogihetio presaire),

Storage . conditions" include tepperat of. bet ween
relatis fpaties Oﬂatv%ﬂeaé @6@%%&@?@@ 11 5 8D csrdgoraRosicio 460 s

o UPTATIRASUELS 4GP (P LETHO{R)Mo UE n o

such cpndifiersabingpandaoiths pivention mag bs fval to be less thag 15%, more

hum ditj.es bet ween nd. 95% ( pr ef.er.ab 1
prefegiy oL oo Rt v P Baons o s N g Frogpiosed. o
solidfs@iic RERFRRBE ChsRPpicopeitite( IThE skille@ péSén WilbiprREcife v tHeQibove-
six nmonths). Under  such conditions, conmpounds of the

mentiqpgé HPPes ety & dinith fat tempe b ay gssiiesARd T6lagivadyraidity represent

f 009 ecial-ly. 9 :
xR PAGH U558 AR A0 Y AU FRES B B Ak B i
not be eapgfeatdiediringoappl safragales. a tdiepesstintd efd0pEnada prdskire of 0.1

appreci ate that the above- nentioned upper and | ower
bar).| i mits for tenperature, pressure and relative humidity
r . (o) | . .
R o o Bl oRBO AR P ek i @ffon with or
withdoet th [peesensecef a dobieng systemek. gs tostafjsatien gnayabe from a melt, under

tenperatuyre of 50C and a pressure.pof 0.1 bar). 15 |t . .
supeiFR g SOBBEGR e S ERl 3 AP RBYa A e QB A yetaliation
occ&%ﬁ%ﬁ%ﬁ@%pﬁﬁ&@&%ﬁ%y%&h or without the presence of

a solvent system (e.g. crystallisation my be froma

nmefecordingde a Suther espert ofithecetionotere dy pestidedve @rapgss for the
subl i matian However rrefer that grystallij.satij "
prep§ih S1 14 SR g o ra: of 081 Slebr, ofiofy blopkiRg i Ratising o
compctnd dfUtht ven@isREEdIm Gin dppeopriavee Bdlvai , sybteal Suitable solvents include
provided a process for the 20 preparation of a
ethanod pad flweng @n¢ BEEBIASAEEOS he i nvention whi ch conpri ses
cr IS : [ ' a s to b
oD Bl afberE L A Cry bkt (A UepOI SGHTRE R hatis o be
crystallised) ahe eomdertcatioe né thanshltnin xotiers, ant dhicesofivent system which is used.

Crystallisation fenperatures_and crystallisatio i mes
e BN THE 2Ls3ITE T RAEd AP G, a1 fragignd feaques, for
exan?gf‘ GRRLITaYifRN: edinl Q}Efiﬂ?&lyﬁtalg bt glg ég{;}réiﬂiat@&‘j’/sttaﬂﬁe compound of the

vent system whi ch 1's Used. ystal li Sati on may
inventieo be initiated and/or effected by way of standard

IR SEBREIE . Bl Do, SERTRG 4 e ity
charddi@ised using X-ray powder diffraction (XRPD) methods, for example as described
hereinafter.

In order to ensure that a particular crystalline form is prepared in the absence of other
crystalline forms, crystallisations are preferably carried out by seeding with nuclei and/or seed

crystals of the desired crystalline form in substantially complete absence of nuclei and/or seed
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invention. Different crystalline fornms of the
conpounds of the invention may be readily
wohemaaes®ui sed using X-ray powder diffracti on P&ERBR004/002595
nmet hods, for exanple as described 30 hereinafter. In
order to ensure that a particular crystalline formis
repared in the absenge of othe crystalline forns
crystgls GEPUET PRSI OIS Frarari §' SuFPR SURPRYPILBEy b grepered
for eXdriple BCHE} 0PN RvasitBisbn 6 HBedt FoRfa pdios 88 kd18Gon of e%ppropriate
crystalline formin substantially conplete absence o
salt. nucl ei and/or seed WD 2004/ 113284 PCT/ GB2004/ 002595

- | f .ot he ' S .
SRR 30k B SN LR et oo

to thdd¥ skilyd af the hayoe ¢raarla decnting, etigot cditefgigpor ti on
of solution of appropriate salt. Conpounds of the

i rivERRqUads Fay bpdripd Bhing sgndpsd frghrigeteni ques which are
\Aqi‘drthiépﬁﬂéﬁh%@lﬁ?% B E&ﬁﬁ&mﬁg ok ltlfediP{'é'htfoH ?n%ﬁe eﬁf&&e%ghmques,

decant | ering or centrifuging. nmpounds
which aieeslellknovgn st thostaskdllddeio i gpueBor dxantpieimpuities negtbeaemoved by

of co unds of the invention nmay be effected usin )
way SR QIS0 PR PEERBIT ORISR | RAG S ErIPRit dF and times
for tﬁehl%cgfsfaﬂisgﬁén ﬁé&%ﬁ'ﬁll.%ohrﬂi’éjﬁéﬂcbﬁat{&%fﬁﬁe SEIRY 86tulivn, an@Ypon the
of recrystallisation froman appropriate sol vent

solvesy sitstenm. wBightisided. t enperatures and times io for the

r stal lisation.depend. upon the_concentrati on. h .

s:%&? r?og’é)f’ﬁ’fqtso , the?nglvﬁ%bor? 5 ecryg%ﬁl\sleedr:’itors§/e§¥y5€%ﬁ\1/\sgé’c%s fescribed
hereih StheSeéhltadheik Say»e Ul dsfoerh wiich hay @nfproded akidnical and/or solid state

crystallised, or recrystallised, as described herein,
stabilityeas weptiongh hergmbefofey be in a form which has inproved

. ) . ; L : .
T DR R A sy AR BB bR o, o
less @dicabé &tg@eT hatngt hew ma&f remgecofedctivitaheomsre fasent) poduce fewer
.. toxic e |l onger_acting, ve a_broader range .of .
side gffct, Pe JHOTEHB AR BER‘e /oL HDE agiup s O G prasi .- bigher

oral Bﬁa@faﬁﬂﬁﬁﬁd&fr RRRP rcié%ﬂaznc%? Bafr arfiVeheRre R Gfseful pharmacological,
pharmacoki netic profile (e.g. higher oral

physisialy av ahdnaibal] propesias dvar, taowerunds kaovanoethe pribaast. &odipornds of the

. have other useful pharnac | cal hysi cal r

inveilfbrinh Ve e Gutlier B tze g Shioimi bB RSttt frequenty than
m;lib’uin% @bk j@ﬁ'@ﬁépgﬁ of the 20 invention nmay have the

o0 further agvant age that they may be administered |ess

f rompenndy oftthe mvsoripe mraysalkndare the advenisee dhatahey are in a form
s A O M

rov

advaBRgE tigh thaynshhy mg.prédiceded fore@nRPhidchdsayohavehenprowesgindtieatical and/or
. have the advantage that they may be produced in forns

solidygipte istabelisy agRdng R vEIe OHEWFC AYErascapisity)- Thus, such compounds of

the invention may be stable when stored over prolonged periods.

Compounds of the invention may also have the advantage that they may be
crystallised in good yields, in a high purity, rapidly, conveniently, and at a low cost.

The compounds of the present invention have activity as medicaments, in particular
the compounds are selective agonists of PPARGa, that is, their ECso for PPAR is at least ten
times lower than their respective ECso for PPARY wherein the ECsos are measured and
calculated as described in the assays later in this document. The compounds are potent and

selective,
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25 solid state stability (including e.g. due to | ower
hygroscopicity). Thus, such conpounds of the

wonvantissm may be stable when stored over prol 8agesB2004/002595
peri ods. Conpounds of the.govention nmay al so have the
advant age t hat they may be crystallised in good

urit rapi dly, conveniently, and
Specﬁc Cém?p(?\wl@so(gfttﬂe %Ygg %undspof %/he present | nzent i on
(-)- 2lm €4 ﬁ?drb)@rﬂl%nﬁ?etﬁﬁﬂhﬁ@f@[ﬂf-@rm (R eHylsuBh@loxy30 t he

onpounds are sel ective agonists of PPARc, that is,
Phen@hje}ethYEQB@l})ﬂ]@rOHaMRaCIdSJOQQSSHl@hS@ﬁ apén tines | ower than

t i t P EC50s are
SR A T I R A R i S o S
phenb#y )ethyl)phédyiliprabaasiornoid sodinen @drpounds ar e pot ent and

sel ective. WD 2004/ 113284 PCT/ GB2004/ 002595 -

Spblsse paltsdane Bisrdyansnee that thew e crsipllineeand ha)V%O{ﬂ flow
charz{ ﬂc@ﬂf&%}éﬁ?ﬁ%ﬁhﬁﬁl Y(Jr]phgl’n%c}:utﬁa{ fhitntTation.

met hyl sul Tonyl’) oxy
p hhmllio}: ehderstppd ey yHoke slalehini the am: tteht phemgs) apewsan thimnd

spec&i_c%tiiqu_e%ﬂ%é éé@%{a?né gt?veen% %et h %,}n%%guréd us1£g thg c01{_1d1t1ons and

concbﬁhﬁ%h)de&%ua IPhe RPQIrferRdiseltRAMIt YA E@ be undB886d &t e salts of
have the advantage that they are crystalline and have

the pg@@nit ifivenpion alearbawe &v)iretatios provided dhas ahe absalute enmifigatstien of the salt
It will be understood

|
ISth%Wfﬁac?g qa?fgru gloflr?fﬁﬁi aI?airéI% KSE" where (-) occurs in

t hitsvill A6 Gk fngértiona tHah ee dofipoadschfliias dplasdﬂle gakthtich may exist in
rotati on when neasured using the conditions and

solvatesh doxemplechy e o1 wdenisc i easqlers walkasdmsalated dppms. Itis to
be U]:l&n@ragk?d’@hgt t’ﬂg Q&H&ﬁ w(eﬁg @%nptg%%s TR Eﬁ egiv F]Jaeanﬁrlﬁﬁ%ed forms.

rovli
abEninotier ageti thel nﬂtrannnn qfrotrlhes thalfdllowmg tinbodiamrtsas t he
configuration of the rent_ acid
o BepStatm ot (N-Eoriomraeosrohe Pl ek L on

[(me?@%s\}ugt% ﬂﬁoﬂy{]&heﬁ@%})’)%gﬁ@phéﬂ] E Scil X kAL @A by an X-lray

as unsol vat ed forns.
powda diffractidn ﬂzﬁeteundarfsitmsdd tHyapteakmlt]p degbes af hdens, b and 4.53 A.

A ReRas e er SRR AR EE 4 B i ng
[ (g eﬁ[ﬂﬁﬂ!ﬂoﬁﬁlﬁﬂ;@ JpHen Qﬁ}éﬁﬁﬂ)ﬁﬁé topahoit a&lfizhav f the }G{PD pattern

%dr oxyphenyl ) hylT thio
Subs[a@ﬁ‘é 3ha @ﬂlqséﬁ;m §1@W9]Aphenoxy} et hyl ) phenyl ] pr opan0| c

aci,d ar ag erl on

patl\t dr?l%ﬁaar Lt Wég%(%gy%%x se%ﬁfeﬁﬁ'gﬁv e@a@t %

ethydsulfd )?f]vph ethy))pBerpeipassic ubidsahitactefised b X-
methyinBngio hygfyg}xyph)gne@)]gt I%?Iﬁ]lt hi o} - 3- [ lgj ian i
powgi@rééﬁfw 1@1@%@?@3@@@9&]@%% Yilfh i % P B3 Brfahch 16 and 4.08 A.

aciyd )

A F%@gﬂg%t Bf %&@g@ (ﬁ%ﬁi’y&phe%%é&?ﬂhﬁ@ﬂ 5Y435.(4
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid having the XRPD pattern
substantially as disclosed in figure B.

Methods of preparation

The compounds of the invention may be prepared as outlined below. However, the
invention is not limited to these methods.

Compounds of the invention may be prepared by reacting (-)-2-{[2-(4-
hydroxyphenyl)-ethyl]thio }-3-[4-(2- {4-[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]-
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A sodiumsalt of (-)-2-{
[ 2- (4- hydr oxyphenyl )ethyl]thio }-3-[4-(2-{4-

woO eoatihyassul f onyl ) oxy] phenoxy} et hyl ) phenyl ] pr opamiB2004/002595
acid characterised by an Xgray 25 powder diffraction
pattern characteri sed by peaks with d-values at 12.8,

prop?n%té %1? fh@ﬂﬁw%wmmﬂ%@pﬁ?ﬁ% %ﬂr(ﬁ(atgp][e 430{:3?81{121 hydroxide, or

a soditriRbMrinis B8 Yty Sxevipkhyai hy@bkide) inhamidt RI1RRRAOA @mperature
acid havin the XRPD pattern "substantially as

in theliange 08@d 00T fang moéaneg thvetofid galt. 61Fhep‘ﬂ]é paydreiioniated bsrh@ohng the
co unds the i nventi red.as outI|
resctB) B ORanE poan g, BRerBion § R ob Rishfe Bip Bl e
concBRtdtag $he SARAUOPERM 1y RS ploaN&® byt i6E¥ted By RAGRA LA entibIvent to
reacting (-)-2-{ [2-(4- h droxyphenyl ) - eth []thro
a solptign ¢igh¢ profyct]ip g iy @@Nepb e pelid/ ph bp ge@ecte by methods known to
thosd ST ARICRY o V2004 A I2RAEGH G004/ 002595 -7
propanoi ¢ aci er a pota |untconta|n|ng
baBeanother aspreeithe prepait asghtion fydidextdeompoundolsaidhblaby reacting

25 QAP Sumenhetio {tanser i G G L PRADY P BN 8000 C
ethy gg%}?rjloﬁéﬂoﬁkga&@ %1(?}2(5’&5&111?@11%&02&@@ iR %hfan@iaibal}?i@ul'aﬁs? Lat&dvalent

g the reaction solution and optionally
of pettasﬂililm@ydﬂmmdsdstuﬂedon with the desi red product and/or 5

oo G o LG o SBEIG L o RER B Ffescns
()Mt@—( ?&%ﬁ%pﬂeﬁy hy o) -3 - raem r<m1%t}@1s%@ohfl>dwfypmoxy}

o ds known hose ski l
ethylaphenfyﬂproemaced id sqdduhn mf:tlmmdﬁe fit gthened &allogved byrpddition of

ect th rese vi des the
ol AL on b b Sl Y BE4
[ 2Thededpyebsion yateerwplveat gfels tbhll s@lx%enﬁilhtddc(eg nft react with the starting
4-[ (met hyl sul f onyl ) oxy] phenoxy } io
mategialy Tepgmieh JIPIRCGIAGRATPTRAICE 1 AdPBesBich AdvRFeRly Riferss the yield of
Particularly an equivalent of potassium
the e&g%&ﬂ %Rkls used. In another aspect the present
PmnnmmamkMﬂﬁmgiﬂMHﬁeS t he compound obtainable by reacting

( Tk ‘?27%{1'{{%@}][11516 g%ﬁlf?ﬁ SJ;VO xyphe gﬁllg,%&e}‘fapg lblet i 1stered k’la tgle oral, parenteral,
intra%tﬁu\ﬁk) ].FE?[HMAC]J&[‘ %ﬁ&ﬁéﬂéoﬁé: biinyaets %ggdtéﬂfﬁ Ry BeLEE, rebthl, vaginal,
et hano 1

ol 'owed by addition of t ol uene.
transtéarrmal end/ar hasabnouecandica véninhgaticnp di tmiomm diophiageageytical
ed. .The,expression "in efers to a
prepdigfiisip At nioRe g e ible Fes B BiaPlfiggol e disorder and
paticiBtcehd thdafed dnBABERYuts of AbAhiERAIoAl @8 cBMpPiAskiGhey bdladininistered at
manner whi ch adversely affects t he yield of the
VaIYdJ@SiorS@d product. Pharmaceutical preparations 20 The
g?%ﬁ‘ déaﬂgr 0dotstrl-,:k ﬁvg&ﬁéﬁqﬂd\% e ; -t Jlllﬁl thl%Fapeuttcal treatment of
vila the or parenter
humans are about 0.0001-100 mg/kg body weight, preferably 0.001-10 mg/kg body weight.

Oral formulations are preferred particularly tablets or capsules which may be
formulated by methods known to those skilled in the art to provide doses of the active
compound in the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg,
50mg, 100mg and 250mg.



10

15

20

30

i ntravenous, intranuscul ar, subcutaneous or in other

i nj ectabl e ways, buccal, rectal, vaginal, transdernal
wanai4an3zsasal route and/or via inhalation, in PO®GB200%002595

of pharnmaceutical preparagions in a pharmaceutically

accept abl e dosage form Dependi ng upon the disorder

ti t.t be t d .t f . .
o roeRhs &Y ooy foth SR nEon et Yeaf RbSBhrided p gpispacoutical
formafatior McHAMmp thE cEtap&Ed oPihd béRiodah b¥mBOse it pHahBaceutically

conpound of the invention in therapeutical treatnent
accegpble pdjruays, dilaenpaud/oncapdds- 100 ny/ kg body wei ght,

Phar RS o RrQL- 10 Mo/ kg body veight. ~oral
e preferred particularly tablets or
C pisu beapovnide bf teyintadtiboismaseml aa theyprophylatis akdiomtediment of
those skilled in the art to provide doses of .t

. he. of the . .
clinicgl pongitions assoisrdnwith ihereat oripduced redycedpnsisivisy dovipsplgy (insulin
resis G B o PR B S BT RB a0 o s e o). These
clinioat canditiiony will imclader, biewillasy e lindgted tdy @enerelkotiesion abfieniaal obesity,

i s, thus proyided a.phar.maceutjcal . fornmylation
arterial hYREEREETS P OB VP SRR R VB 2 bstinrad e
dyslipidbEmBRRABEEsdaf G labYeariBs GRILARIIRA radittRMBis dbligi@Rhfa, also
and/or carriers. Pharmacol ogical properties 5 The
knowrpasghes aidisrogenie hipopmteanprioite, isschaweterised oy mp@erately elevated non-

Ry L L

high 390D leiv¥lis! Wwitdgh d&isity Nipdproceitl (HDLY lestls hanciajedavith low apoAl
.associj ated netabolic disorders (also known as _ )
partiglg deysisiand highyipe Rdsvelsiidbepresqnes pE gmalb geases joshdengjty fipoproteins

B%“lﬂﬂ , i.ld not be limted to, general obesity,
(LD]Q om %épﬁ%h%te?getﬁy, arterial hypertension,
hy Pl ¢onspoluhdseeithe prsgip enghsicaaneieapectedie b2 wdefabit tesitingygatients
..the lo_ dyslipi.daem a characteristically appeating.wiith
with ESHEA OF BUrL I RERIP OIS Pyt Srsbers 8 BAIeCE EERIRM S and

post r%iﬁtd(?@ﬁ@g&ﬂia%im BORIRIR bihePhfahifdseatioh§ o £ MR AR SRstirome.
y nodéra d

ely elevated non- esterified fatty acids,
iie cardiovascular

el ‘Excatnamht withyhd prgsaiie neipgunidssis gxpecesdrio (aw et

Ny L

as ant@WlaaRBAbry f8pdrtied. Thb emalovadithr Qisedse ApadiBohemetude facro-
the presence of small, dense, |ow density |ipoproteins

angigmthieTnf) vapians inggreal orgme soisiNganECcandl IBigHHIoUNeRNSHTIvE heart

... Dr i j . Q. . | A ..
faﬂufei, g%??%aﬁ%éﬁf giﬁ?%e %& P%l)f@%%% ?lﬁ(él{ljaq éé%ﬁ?nﬁ&x«g{(gg of Y lower extremities.
Becduyeef ikd ipbulneasitiging ¢ifedt ahiscodg@uaé $s fo expected to prevent or delay the

hypertri gl yceri dem as and post prandi al s|ipidem a
devejfiprengpf (¢ b Gipbetss fom %meﬁaé@lslaﬁmﬁ%m%ﬁm? %@L?fé% pgrancy.

R s g
hypenglytemiriia in dstsoesi a¢lEths wirtthasahdherias engiopsthiss dawsitgrendlatisease,
retingln&ain(lja)ég |a1i1 {)g‘?p re[ira Vaaisscuilg? Id}sease of the lower limbs are expected to be delayed.
Furthermore the compound may be useful in treatment of various conditions outside the
cardiovascular system whether or not associated with insulin resistance, like polycystic
ovarian syndrome, obesity, cancer and states of inflammatory disease including

neurodegenerative disorders such as mild cognitive impairment, Alzheimer’s disease,

Parkinson’s disease and multiple sclerosis.
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as antiinflammatory properties. The cardi ovascul ar

di sease conditions include macro- angi opat hi es of
woani4aus2sint er nal organs causi ng nmyocardi al i nPaTaB2003/002595

congestive heart failure,9cerebrovascul ar di sease and

peri pheral arteri aI [ nsuffi ciency of the | ower

ti I
nohE Bt Fibapase R sl e SR e L G Rhe
glucdke 16iR%ah PRABRY smerﬁag%n@tﬁb alwiteeesf rom the netabolic
syndrome and di abetes of pregnancy, Therefore the

delks prpsrahinventianapgvides armetvg of Eadting 1y piswotnndysipigerntips, the
t

insul egl@l!aﬁ?eo%ﬁlgn%p%}%%%gé’é%ﬂgﬁg %ns%R?e‘rse%]s E{ghﬁéd a%%vé%%ﬁtp?lﬁlgrg the
mhmﬂ&ﬂagm1@ﬁdc@@@b@hﬁﬁahepmsawhﬁemﬂnﬂeaaﬁamﬁuaﬁﬁukmwmwahummmin

| j mbs are expected to be delayed. Furthernore the
needé]é%ﬁ?fund may be useful in treatment of various

C . o .

o SaF RO 2 Rl R PR A kT SR e 2 diabetes
comprisueg the Iagimgnsfmad:ion oY an effertivy aohoontmnf aceypiotyd otthe @Baselarimvention

to 2 Rl eﬁ@a&%‘? J[a r'gﬁ%é\b{?g‘!ee%§ E(ghnglsug]i lng cognitive

| "RAd fublBE aspédt ZREHERMt ﬁlveimﬁﬁgﬁsvldeﬁﬁé kidSNcompbue 8B fhe present
and nul ti Ie scler05|s 04/ 113284

iJlVGlP@D/%?@B QPEXHO5 -9 The conpounds of the present
gI ]\élg% é}IetBF a%g cSt %eﬁ&%gegg ?%tpogl Lﬁ@%ﬁé‘é th(L: ng%c?# ! go%é;l fﬂg of the present

inveﬁt!i@hﬁ&l%manﬂf@tﬁﬂe&ﬁ%ﬁhedﬁh‘ﬁﬁﬂt fop Iﬂhepi@‘t‘mehﬁ?ofmsﬁﬁﬁ hathtadie and/or
treating or preventing dyslipidemas, the insulin

metapali¢ diSIHES: syndrone and/ or netabolic disorders (as

Con@ 1H§?h898¥e) conprising the 5 adm nistration of a

pound of- the present invention to a manmal

( pﬁh& cam;icmnﬂg/oﬂhb irvention may be ecinbined exith. anEFt]ner ﬂnempemtc agent that

| on met hod atin ent| n
s ustiph B e BPaBiepta Stast Fsprgtes matGa e Lol B Seetdidof
athe@bd166kis \éﬁ:lladltﬂ-ﬂfﬁ&rtéi‘fsm% EPPRERLs, H?ﬁlp@da%ﬁﬁ&t diabetes and obesity.
Invention to"a (particularly a humanj in need
The edrepmwd of i@ lnmelmommn coaﬁnpmdtwmth@lthee sharapeutiv egant drat

rovji des. t e of a_conp 0 resent
cecrBisgihf Fie A0l oSmEREROR ¥hes e eRRESR drputpiing tevels of
LDLPéR%R0] BV@RiEhte Ryl dibef@smdllitis dcodipoand 6N dikn@bn may also
the present invention in the manufacture of a

be cm@n@@wﬁhﬁhemeutlﬁ egantezsedintreas COMALEAtIons Fedalpd todRisE-
nmet abol i ¢ di sorders. 15 Conbi nati on Ther apy
e corrpounds of the invention may be conmbined with
anatdoatpotiofibe tilveatiigany b hadd aléompsids @fthdr thepagidsefor the treatment
treatment of disorders asso$| ated wth the devel o

of megtapolis syrdeme gF typg 2iliahstes aad §8 pssogiater caapHesions «h F’é‘FF ude
bigu%%gtg ?{u‘&&'fg@%ﬂﬁ rBRnk, PRGT RN afh BRREES, #Rin (synthetic insulin

analogues, amylin) and oral antihyperglycemics (these are divided into prandial glucose

m—h

angi

regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase inhibitor is
acarbose or voglibose or miglitol. An example of a prandial glucose regulator is repaglinide or
nateglinide.

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt thereof, may be administered in association with a PPAR modulating agent.

PPAR modulating agents include but are not limited to a PPAR alpha and/or gamma and/or
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The conpound of the invention may be conbined with

anot her therapeutic agent that 20 decreases the ratio
wofodsDi328bL or an agent that causes a decr easePCW/GB2004/002595

circulating |l evels of LDLigholesterol. In patients

with diabetes nellitus the conpound of the invention

et by SRR ESTTIGHD PPl b WEH b o deopLTHhaas o podrugs

therdo® BRI PRIAT BiShi BYE6T %a?fﬁxﬁ@@bnb&s Pﬁﬁﬂla@é&ﬁgﬁ J Qe gsabﬁrsalts

therapies for the treatnent ~ 25 of netabolic syn
solvgges, tsglpi@teaomuab stlesoramefirngsthersebare atedknowngh rctmtrt dhese include

e RS RARIPRIIF St Bl RIS B S B

WO a%asz;lu a%0 9@7577194n,)wam@1/m1ab WO 047906799, mon@eoigshm
i.vided into_prand gl ucose regul ators and

04103 MG 05051 Shzo 370 SRi0s ¥t O OROE3GHIVE (51051526, WO
02103 PAE D EBIHAFMA L 0098 50, BERTAAE ik PBh rhBEBeusi

An’ exanpl e a pr
Patente,glﬂ (éb cﬁQ3+6§S4r(enmghmﬂm dhe mmpcﬁmdmd&segbedmdhe pdtent app]ications

e 5 BE W5 YT L O IR oSOTPUES, i

refeﬂéﬁ‘@er paticuln® alﬁ’Aﬁgﬂgﬁé §ﬂcﬁ6 ARFRAU R bOShiWERrsAo muraghtazar

R nodul ati ng agent nodul ating agents 1 ncl ude
(BM&j?t98é$5é, rigaglitazone é(awél)ana@gmamqgrﬁm%dﬁﬁ)r bejagtitazone (DRF-2593,

o 40 IR L PR ORAL 00150 Ol e,

rosiglitdz6ad, ¥SVE-984Y, aWE §184 SUCK- ()QahtEanopwdmmm er-608674, LY-
Sui t abl e PPAR al pha and/ or %am’ra agoni st

518, DD AT o AN R E e WA O BAIG S 0138 SIS, 1080CNR 425
KRIL]01S HCB SN £3 058P PRI JLHONERE4 3 £iEldy KDONR difhy andior

i n he "Conpoun
gamfhh/ad@/bBdeltaMRoBibt fe2ad B teV@h%éﬁ(Z&B}??)ﬁth@S%%@%eﬁaﬁ@lphonyl—
9/ 62871, WD 98/57941, WD 01/40170, WO 04/ 000
Oxyr%&mdm@ )PRgpyl] E@P@%%le\g ) RS RieTEAsERYeall Y\Pﬁ@@bg}%‘%é thereof.

V\OFg dﬁ%@%&nn&é%@ o ﬁx’é%tmﬁfﬁay %%/ugéiﬁﬁ%njru\é&on witha

40172, J Chem 1996, 9, 665 I N1 on
su]fqnyhﬂ%’eﬁ)ameplc gliPadpanides ghﬂ@lc{aﬁyde @Iﬁmﬁﬂd) @ht:ilamde glipizide,
) rti ar the nds des ri bed..in_.the pat.ent va
stiaiise, S Dirpaide FOR Bas o easinigh Y BB parbutamide,
glibcdfiBle, HBoxcpid] glYHuiiiaeE plibilzold) g%@;@a&ﬁﬁs%lﬁﬁld%é‘ glpirlathide,

referance. TPArti cul arl y a PPAR ha an

phenbrtgide, d@lpxlamaigmdé@lazaémde &r@%rabb'r thy Isultf(aw&rrea {sBlmepiride or

st o Bty dopdt A pb2EREe. The presen

investicH mblﬁaés@adnﬁ]ﬁi@ﬁﬁﬂldﬁ @teEconipRaad bb&é?@eseﬁtﬁﬂ%ﬂﬂbﬂiﬁ ¢anjunction with
ciprofibrate, pioglitazone,  rosiglitazone, AVE-0847,
one, Ao YL exditiagGherapiengscribrslis, tlnmmlh@etzon geptign. 8’125‘1;410868 of the

oS 59 B PRI U s omnions

will b8Mb3d REByn inTihiKears ald apprdid-fobdse H?a'egmlaumkﬁbcbcyesafo?%ple the FDA
and %Iég gg fqalpg/i]gghe (gr%nge Bgcr)]léj 1(1)b]1slq c{by the rJAIx %&lterrr?aftl?leﬁf smaller doses
may (b Sbed2asel RONY o3k Bedetind derfRl RBALHE LORBAMon. The present invention

also includes a compound of the present invention in combination with a cholesterol-lowering

agent. The cholesterol-lowering agents referred to in this application include but are not
limited to mhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutaryl coenzyme A
reductase). Suitably the HMG-CoA reductase inhibitor is a statin selected from the group
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oxyphenyl } et hoxy) phenyl ] propanoi ¢ acid) and
phar maceutically acceptable salts thereof. In addition
wa 20@npsasmd of the invention nmay be used in CORCUMGBR00A002595
with a sulfonylurea for expople: glinepiride,
gl i bencl am de (glyburide), gliclazide, glipizide, 20

consgila'%g dé)()lglﬁ,% aig'[{] lbg{rx{% g@?c?%g%gtmcgﬁﬁﬁ?ag}m ﬁiévastatm itavastatin,

lovad@atilD fRVAdi&lfh, nﬂ:'o ‘st%ﬂﬂ( %ma(ésauﬁl pfbwsmnﬁéﬁh SinniikiaRHZR! €,
thexan1de di ne, aﬁ pi nam de, phenbutani de,
B SO

pharmageggically asréep.iaide s@t, &openi divfos calsiupn @ solvate thereof, or a

solven?éJ {) %@Hl g[ﬂ?aA P/%f}lg“lﬁng‘gtél{r %%For%s ati%I bxlbef @?Weglgmaﬂg acceptable salt,

solveie, IsﬂEﬁﬂerdf dech d it qaregseding thefaoEnA indite ipmeiculde Statin is atorvastatin
adm ni stration of a conpound of the present invention
calcipi sl BAICPBHY Wrefprredsstafiels, hansver afopwornd with fgp chemical name

TR s

yl](3erES§ImSiﬂﬂlnyOX§7Mﬁﬁ Reriicoded, ¢8s@REbwit & (Eﬁom@tiﬁﬂ)r%phenyl) -6-
conplications wll be those known in the art an

1s0prap]dr27{iédnefd®r1 NiéwethylsnlégpyiDaarning Inyoiiidia-5- mlr](?’&%‘i?ﬁ &-dittydroxyhept-
be f

engiRa-igIRT S APEPAR ALY SR e Rha0u Rl ot S agipucn o

salt. 'rﬁé%ﬁ]p&&dt(ﬁwt{armfﬂub ﬁ@ﬁjlﬂ@%(fp%ﬂﬁ tzt[%le@lgmemeﬁfylsaﬂonyl)

he priesent invention 30 al'so ifcludes a conpound
almnb!l‘rpqumﬁmeﬁtyl](BRélSD-ngﬁ?d]hydromyMpnétemom agidt, bndhits ca1c1um and sodium

e R Sh L phoser A Rt T sl ol (e 0,
Bioo?%{nh yﬁéﬂ'ﬂl&ﬁ@ﬂ&f’dﬁéﬁlﬁbﬂ t(‘i’9957 O o) ey Gah T1GdUEEAS N is now known

r oxy- 3- net gl utaryl coenzyme A reductase).
undeSits gaieriy nhive ré#MSaaiin. r educt ase i nh| bitor is a statin

ol 6 pbioEo T 54 g RO g B AL sl fpetndes

chenR €41 Wit iBns 6€tht ¥AIGAtd A redﬂé‘ﬂayé‘i%hib‘itbf‘sy sidhla¥ @steAt prddrugs and
i tavastatin, | ovastatin, nmevastatin, nicostatin,

metahbhtas,tveheither ammsn@tlivﬁ and sinvastatin, or a
€ r%gen‘i ﬁﬁ:\%htlny A4S C]%B{Uﬁ rgpotu:nd ST BES &}r@ée Y 1]1%/
ca &i bl 540 At e T her e P ora suc
combid@htion véqﬂparnﬂe acil dequektatihg agedit, &@mmm@ddlmlporora:holestyramme or
pharmmaceutically acceptable salt, 5 solvate, solvate
dmﬂ%¥%§hch a salt or a prodrug thereof. A more particul ar
I BY
B R e
comblhelmm\aith ma imhibifoEpf the ileal bile acid transport system (IBAT inhibitor).
% ﬁ@g s 1[le*l( %@S&ﬁ%%ﬁpﬁ%ﬁ%‘f%ﬂwr@mvm ha\ga been described, see for
msta)ibe] &é?oéﬁ%un%}s%-eé’drwé W?@As@ssem @4?1@1@3 W@ 91 KBAMVO

(4-fl uorophenyl)-6-"isoprop
96/0§ MW@%W%WM@LHOSMWD 97@(&3&8@ W@ 984917649; VEOWIBI03818, WO

o8B, MarA T YOI 485737 Mg Tantod b fosos, wo

99/6@41mW©I00M168me®mﬁ4756ssWO 00/611%80wm00m810 WO 01/68906 DE
% 4- (4- fl'uoro heny(? -1S0 ’PXV 2-[nmethyl - (neth

1982 §611,f 0y38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO

01/6§§E5é1 ‘é\l'o Még%f \K}o‘;qz%i&% 2/§00’%1d'é13/§c§4°3®2h 436220 8ib549967,
C calciuman di unt

EPSTB&IG] EB@zzuspm TERG2d 594 EFBa4 595t and/HFIGR4596 ad, thoditemraod these patent

EP- A- 0521471, and.in _ Bi oorgani c and Medi ci nal
aPPbéﬁfé‘?ﬁsﬂ? Vcom%%her@eé’y Tefg¥eRceA 44 This latter statin

i s now known



10

15

20

30

15 under its generic nane rosuvastatin. In the present

application, the term"chol esterol -1 owering agent"”
walew/iisash udes chem cal nodifications of the PVBGB2804/002595

reduct ase i nhibitors, suchi2as esters, prodrugs and

met abol i tes, whether active or inactive. The present

B L e e PR oR] s PR ascribe i
WO smum aVONG/FISNIWJ G0/26392MRC00/20353, W0 10020410, WO 00/20437,
chol est g’yam ne or chol est agel The ﬁnesent i nvention

WO 91@657(}3 QM%SQOW@@V WQ%O%{F)%% WO RBEROTEh W@
03/05%8581 {7 b %2 mW(PQZ[P% altg\fcg @T@u'ﬁég@dg@sﬁ%%qgm%n,

ransport s

UsS WQMMIIBATEP r4|117 23 (ER/SG@C]I?H)/EP)& 78Vi93haé BP 597 107 and the
descri bed, see for 25 instance the conpounds descri bed
contenygs /P BPPLIAES QU A B QPO heraip Py Acferspre.

2SR R B 0 IS
benzo GicPiited Sandwile 0@HP@BIAS dedpb@bin3bd aﬁmw\@aﬁ@ﬁﬁﬂy OB m\Wf WO

00103375 ST g RO TEBEE 513 32 o BB st st P pkeniyther
suitaBf/ cdkéecttf IRRTORNBRGA fare WO 1000838 Eddaze MR Q! BBchg8ihiadEDiRés and
01/ 68906, WD 01/ 66533, WO 02/ 32428, 02/ 50051, E
1,5-tggzoth@zepimmAdnnber sEitalodew, of IBRI7BbbgorsHPERA5DS;
benz Ig§é§% eéEP624595 and EP624596 and the contents of
ese p ent applications are incorporated herein by
r eDa¢ pacieulad¥i20Rbohibd et pdedssiBIBAAT MOBRBLy acti¥Ry is (3R,5R)-3-

urther sujtabl e conpunds possessi | BAT i nhi bitor
buty b EiOR L HayoreENTESar bR Ryro U bapRpRGePpiEy! b-D-

e ronGpotd A 382 2l g MR E g Al B A g of

1,1-034 D8 31dibut Y5 PBEO2Q7h6thy MGy -S0GV-0E 82 Hhe WD 10BN 0RRAB3Oymethyl)
WO 03/ 022286, WO 03/ 091232 WO 03/ 106482 JP 10072371,

carbame)d[mefiupl] oegbarpeyipsthoxys2, 3 S -tetrahydrg- 1. Eperggthiazspinesp
1,1- &19{ 03 %Qﬁb&?fjs Themd7. byl o 'g\? aHRY cﬁrb%ﬁ%rﬁw&ﬁ§ﬁcarbarnoy1]-4-

ns are“ i1 ncor elrn

hydrbgﬁengylwba{?@d;thnewlbay) Z:;B asste&al@fdrcbﬂ;’;l’be]ﬁhlhmzé}@ﬁs

resent invention

1,1- @@Wzé@tﬁl@ﬁ%%@h%}ﬂﬂ mﬁ@y ﬁﬁo@\lré@‘)d]e@@?%éd[l}’ 2t he

P DR G Gt Bl 2 s R Rl wiarepine

1,1-dief@B éntyd-3-@hyief-phanys Birhahylthic Be(N:,fg(R)df —phéB4F1-[N"- (2-

sl he? %st PSRRI b8 o A G pRel S bprzotiazepine;
LI 3SR 'mp L T T e

hydmmyb@nmyi@icqnbmncgﬂmeﬁgxy)%%ﬁqﬂetrbh}tm-y Sbdnzuihiazepine;

1, 1SR 3 -Rb)uiy%-' 3-ethyl-5-phenyl-7-methylthio-8-(N- { (R)-0t-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzy! }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N-(2-carboxyethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(5-carboxypentyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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butyl-3 -ethyl- 1, 1
- di oxi do- 5- phenyl -2, 3, 4, 5-t et rahydr o-
wa 2do4eseBot hi azepin- 8 -yl (3-D 15 gl ucopyr anoBCUGBRNI4)02595
acid (EP 864 582). O her saBtable IBAT inhibitors
|nclude one of:

1,1- c%‘ %o §3Od( ﬁutx{;ﬁp%enylf t?xgglpg%ymgﬁe q{[% n 0l;jﬂs‘%c;xgt[l%rl)éarbamoyl]

benzyl b Ay Y Indethoxy)-2,3,4,5-tetrahydro-1,5- benzothlazeg
car banoyl met hoxy) 2 2.3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi

1,1-giexo0-3.8- bl@twb&@h@m@ 7d11nbﬁlwl}'1h10§ @R eEN-2- ﬁéplmthyﬂmcarb&ﬂ()ﬁ -2-
R { d b |

o G P RV R 25 b ad R b BB vt o o

1,1- dl@ﬂi) -328tyl-3- -ethyl-5- Bhenyl 7-methylthio-8-(N-{(R)- oc-{ “R)£2- thr{oxy-l-

di oxo- 3, - phenyl
Cafb‘m)eﬂwl)cmmVﬂuenzylﬂbarb@nosdmf:ﬁhw)t WM}S: tﬂtﬂahydmoyll -hetzhgHiazepine;

11 Db phamsh T et E R | GO s R e -
carb@-xy%tlﬂril)@é@'aé' gﬂﬁéﬂzyﬁ éﬁ%ﬁﬁ%y‘]ﬁfe%ﬁ?yb 3 4 SR dr 1105 BerdDhiazepine;

1,1- @mcpﬁﬁsilwyyﬁ-@hmiﬂﬁyﬂnmmﬂuyw ING@)b@a-{ (R)-1-[N"-(R)- (2—hydroxy 1-
4, 5-tetrahydro-1 benzot hi azepi ne,
carbdey P04 BB DOy RN A o R oy )-2.3.4.5
tetraﬁ}%roﬁ §-Denodisdbpboet hyl ) carbamoyl ] -4 25
hydr oxybenzyl } car barmoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5
1,1-ditvem3-dutyil-@zethylrfe phenyl-7-methylthio-8- (N-{OL-[N ! (carboxymethyl)carbamoyl]
benz%ll}fzﬁga%é{%ﬂgeﬂ%(g}yi g}%ﬁgté{]q#yy roppg rl]aglllzthlanz%tplr}l%l thio-8-(N

3l % ! -
ok T i S 5 Sl ptgephony
methyi)earbamoyl]benzyl}carbamoy]methoxy) 2 ,3,4,5-tetrahydro-1,5-benzothiazepine;

g/ enyl| 7rrethy|th|o8(N-
1,1- 10%%5‘-13&6{11%%% E%ﬁnbfb%ymt%glﬂy%r{é\é&gwq BenZyl )

(hycﬁg{(%glggtﬂlﬂ‘paﬂ&sﬁéfr&l] gth?l}é}arﬁalhglft?eﬁgﬁﬁc%ﬂ}anﬁ) yﬁﬁ&ﬁ&zﬁ' 2’%,9,?34-

tetraltydre-di, ShenzdtlRaz8pinei yl - 5- phenyl - 7- net hyIth| 0-8- (N f
2- car boxyet hyl ) car banpyl hydr oxybenzyl

L L-diot BN H S RORY e b Rl M- Ob 12T EReb i a2 op

carbéiﬂ%thail )8?(1‘(1)3&%10%1&]8 y]écarP?{n?y]gietl}gx%? ,3:4,5- tetrhah}fc}rﬂ 1 05 gen(zREhlazepme,
1,1- c{lo;(cR)s 3adibidyk-4 he@ﬂbomymﬁmwls){m@ma{my{z t{mamyll)(ethyl)
carbannéjnet 5-tetrahydro-1 benzot hi aze

phospheryllgthy ewwmﬁgﬁm@mﬁambwgﬂmeth%x} 2,3,4,5- tetrahygro 1,5-

0- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N- {
bmm%ﬁ%ugb@%r (2- car boxyet hyl ) car banmoyl] benzyl

1,1- c}1@x’ﬂ b 3rdilities-Hasl-72meth$itiEo 8ol N-MR) di-oN 1{ B heag O IRidess)

phosmhq;fyliptbxk}cgb@ngylwtlwdrcscybmypm’pamerlﬁ;erhwmbzslft figtetpahydro-1,5-

g- sul phoet hyl ) car banoyl ] - 2- f 1 uor obenzyl
bmﬂ?ﬂéﬁ%%nnylnethoxy) 2,3,4,5-tetrahydro-1, 5- benzot hi azep

1,1- d1d5b&) 3,3-dibutyl-5-phenyl-7- methylthlo -8- i]]V-{(R) o-[(R)-N"-(2-methylsulphinyl-1-
1d|ox03butyl 3- et hy 7-met hyl t hi o- 8- ( \-
carquy@ﬂg)yl)gar[bmmy]ﬂéyenggl}ﬁ:}ramg%ﬂl@ﬂloxy) -2,3,4,5-tetrahydro-1,5-benzothiazepine;

1,1- SRSB4 SRERATINGRIENN: (R0 V-G sulphactyliaarbemgyTI-4-

hydrbXyhenzyl }carbamoylmethoxy]-2,3,4,5- tetrahydro 1,5-benzothiazepine;
1, 1- di oxo- 3, 3-di butyl 5- phenyl - et hyl t hi o- (N— {

(R) a-[N -(R)-(2-hydroxy- 1-

car boxyet hyl ) car banoyl ] benzyl

} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azep
ine; 1, 1-dioxo-3,3-dibutyl-5-phenyl-7-nethylthio-8-
{N [(R-a-(N- { (R- 1-[N'-(R-(2-hydroxy-1 io0

car boxyet hyl ) car banoyl ] - 2- hydr oxyet hyl } car banoyl ) benzy
| ] car banoyl net hoxy}- 2, 3, 4, 5-

t et rahydro-1, 5- benzot hi azepi ne;
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1, 1
- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-net hyl t hi 0-8-(N- {a-

woObo4(1azslboxymet hyl ) car banoyl] benzyl PCT/GB2004/002595
} car banoyl net hoxy) - 2, 3, 4, 514 et r ahydr o- 1, 5- benzot hi azep
i ne;

11 R gt Tt DS s ORE DR ol LR -dtb iy Ghdinytebio-
ety O A BSB89

ahydr o-1, 5- t hi azepi ne;
benzdthiadghizepioe;3- but yl - 3- et hyl - 5- phenyl - 7- net hyl t hi o- 8-

Leny B g B I SRR T RSB 0y
N 1 08 e e e A i o e

benz¢tRjadiazEpiney 2- net hyl t hi o-1 20

-G ST R PR (B
meth%}é?%’%?%:a(ﬁﬁgg%'H%{%r?%yﬁbg?%e%%%%’Rﬁ%th%%}gmé%ﬁ%;tﬁr?hydm_1’2’5'
benzethiadidzepiaebanoyl ) - 4- hydr oxybenzyl ] car banoyl et hoxy

1 1-djod Bl PR PR KL IS oesorpRet)
carba{rﬁ@l]-@-‘ﬂyh&o‘xyﬁe&%}Q%%M&ﬁrlle)(ﬂb&?kQBSY@,S-ge'irahydro—1,2,5-

phasphoryl ] ét hyl'}'car banoyl ) - 4-hydr oxybenzyl | car banoyl m
benzethirolazkpine3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne

1,1-qigge Sar g mgt ke PR PR a o - ) eatbdNprapyD

carb&Ab ﬁgﬁéﬁ%‘l F%!rﬁaﬁﬁ’(f ﬁ%%%?)bﬁ@gl)ﬂtetrahydro- 1,2,5-benzothiadiazepine;

} carbanoyl nmet hoxXy) - 2, 3,4, 5-tetrahydro- 1, 5- benzot hi azep

1,1-dim1m-3,31diliut§ﬂ-5}ph(|%®,r1]-3-1dér:]th?alt1;ib~8§(J\bh(dlljyk—[N-(fﬁéﬂhWVG?@’eﬂlbﬂ) {
R -a-[N.-(2- -4 3 .
carb g e B PR B O A dko-1 205 beep thigsiargpincis
_ . yeal 113 4
bSO ISR AR s iE

hydrdx i pydychibatiof)] bédnzg B lbaiye Pnredidxy)-2 /3, 45-tetrahydro-1,2,5-

et hy].) car banoyl ] - 4- hydr oxybenzyl }
benzg iy D%et hoxy) - 2, 3, 4, 5-t et rahydro-1, 2, 5-

b B B S Tl S OV G sgpppgypearbamoy -
hydroX)bear y1Neahdmo ylmetoky)xd,3,2;5 i Jratydro-1,2,5-benzothiadiazepine;

hydr oxypr opyl ) car banoyl | - 4- hydr oxybenzy|
1,1 BRI RO Bl el o Y- SRR O (9 -

cmb%%ﬁ@@)%@%’egﬁ%_%%@w% A O 1oy s g Ry giro-1,2,5-
benzbRjiackadeding( S) - 1- car boxy- 2- et hyl propyl ) car banoyl ]
dr oxyben

L 1-Gior B VHED ospl T el AR A(B: o2
me RS B ARE R B Subaspoymmpthoxy2.0 S enahgdrot 3

benzatHiddidAepinel - car boxybutyl ) carbano yl]
roxybenzyl } carbano yl met hqxy)

1,1-digros 3 §-BOV L By ety Bhio e G GV S)pHHAE(S)-2-hydroxy- -
carboxyethyl)carbamoyl]propyl }carbamoyl]benzy! }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-0-[N-((S)- 1 -carboxy-2-
methylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;
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1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-met hyl t hi 0- 8- (N- {
(R-a- [N((S)- 1 -carboxypropyl) carbanoyl]benzyl }

woananses4 PCT/GB2004/002595
yl met hoxy) - 2, 3, 4, 5-tetrahypyo- 1, 2, 5- benzot hi adi azepi ne
; 15 1, 1

L1 TS P B Lo O W B bbby
carbai}rg)illg]g? %@ﬂo%e@?ﬁ%m‘gﬁﬁo FAmeb$H AOYY. Rirdnyerd-12e812 0t hi ad

benzdthihddzepine;3, 3- di but yl - 5- phenyl - 7- et hyl t hi 0- 8- (N- {
N-((S)-1- b
i %'Pé%lt?yg% o%yé‘@ﬂz{ N-((R/S)-0- {N-[1-(R)-2~(S)-1-hydroxy-1-

(3,4 %ﬁ G %ﬁ@ﬁg )ﬁy}l]ég%m%yﬁ -4 S BRIy e afbatioyimethoxy]-2,3,4,5-

tetralﬂy,dito—d;?gﬁeben&pﬂumﬂnatwpmé 5- phenyl - 7- et hyIthl 0-8-(N- {
N- (2- hoet h b I
R A N M S oAU S RSt

R S T i i e

tetralfydyoe-d;2, INbérz8)hiadlazepine; and

1 1TS G S P RS e thy B B Pk el LB (13- (R)-4-(R)-5-R)-
i L e T

1,2 S(R)zz@th{aﬂlaé@a)e 1- car boxy-2

ora p L let@{hlil: ¥§ﬁt§%?eggagtng%g%}benﬁ\yaﬁéqus§€lggg%{ grig grgé%)g tﬁéreof
' A8, 13 aﬂ'a@&ihbﬁ!la'l M@ Qé/ﬂect7 of thd f?békéﬂﬂ iBreBridiNhefe is provided a
(R) a- [N (S)-1-[N-((S)-2-hydroxy-1
comigatipostyeatrherit )compbmshe]agmwat}o@aqf lparfip¢tivsamopnt of a compound

of t}%cp%erzsg%ﬂ]gﬁ?g] ?)H(‘)%ﬁ%%a}lgﬁ? %egher im alba%%a%sutwﬁly acceptable diluent or

carriek; ¥ithWhe/dimttBROaY, |smﬁreﬁﬁz§1h>¥'sé§ﬁr&e a@minhbtrafiof Bhe oBmore of the
[ \ ((S)-1-car boxy - net hyl propyl ) car banoyl ] benzyl
followingr apgnyrlesteddRYY - 2, 3, 4, 5-t et rahydro- 1, 2, 5-

R e
descrifdd) in (WO (JOKBY7R Spagde T Biid2X y pagey), Jine 17 which are mcorporated herein by

car banoyl ] - 4- hydr oxybenzyl }carbano
refergnceet hoxy) - 2, 3, 4, 5-t et rahydro- 1, 2, 5-

a ch#&?%%% mséﬂ%@ﬁ%gﬂ g&%lst for ex %eyallzet%d%%]tleﬁ yslugl%] ?SOSCH [5 2%5( and Stho se
desciibest 10 5 ,]Z 671Ky wmcbﬁ)e m@eﬂpyrht@bd}erem by réference;

aM'Jili{ e h %Dhe&%)ojﬁ%ngr é)r]e%f%l 2R se}descrfggéj n ) 282,

751- 5&t1r9§l§)6sqﬁ&ralfe aacsrﬂ%%&pﬁé%ﬁdj 34RRINGE;
Di oxo- 3, 3-di but yl - phenyl 7- net hylt hi 0-8- (N {

a mc()m)lc @c1d[dqr1§rg,1\(e5)nc131dmg) slow (q:h;asg am(ldqyombmanon products, for example,
mcoﬁ]m? ‘ac1d m?mﬁﬁ nt.a Fﬁ %dyrgg%ﬂf)l car bar noyl ] - 4- hydr oxybenzy

car

a phiteite@nystipouhd Zobeagpleodtitioddi azepl ne; and io
1, 1- Di oxo- 3, 3-di butyl - 5pheny| 7-methyl thio-8-(N-{(R) -
Proba¢qIN- ( 2- (S)-3- (R) - 4- (R) - 5- (R) -

an omega-3 fatty acid for example Omacor™ ™,

an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB 2,184,122
and US 4,929,629);
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2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl | benzyl
} car banoyl et hoxy) - 2, 3, 4, 5-t et r ahydr o-
wa 200451kmmz ot hi adi azepi ne; or a pharnaceuti cal PgT/GB2004/002595
acceptabl e salt, solvate, .gglvate of such a salt or a
prodr ug thereof. According to an additional further
ect of the present invention there i s provided
an o PGB P GO Lt D C GHBRFRITHR R KRS AR 4ACEH
inhiifor2dh BbiRGsing r Rhnt@fordst CAMRAMIE o bibBiger PLEASIY andrenergic
i nventi on optionally togéther with a pharnaceutlcally
blockere 2 petalsndrenirzigdracker for earmple metegirolel tavaixed aiphe/aptecndrenergic
bloc? 95 %}{4 %ler AL st Jgen‘? gglg i n| Stlrb;ilt ?‘ﬁ N af %E’Tglblonﬁérea(s)aluretlc a
dmnﬁﬁhﬂhﬁﬁ&@ﬂﬂmnrester transfer prot ein) |nh|b|tor for
exanpl e t hose referenced and 20 described in
a CRjpamapppist pijgeerye pgomist for exappleeas ggscribpgy g Wﬁ)%m?ﬁo ap@ EP 65635 ;
aSI)h_ii]rgcorporated herein by reference; a chol esterol
absor ption antagoni st for exanple azetidi nones such as
a MS3@hh 58&85tratng tonmese (WEIEy avapdnisty US 5, 767, 115 whi ch

e_i.ncorporated herein by reference; a MIP
aP %iﬁ@#ﬂ &ﬁg transfer protein) inhibitor for exanple

modhﬁ@t?r@ of §R4dat RREDtbFs 1€ bRMGSe L RR2 FXRZ RXES knd RORAFR,;

which are incorporated hérein by réference; a
or a phayoterenticali hageptable walt i solslater, sdvatdphignchlagalt oe b pasugthdreof,
.CO i on oduct s exa otini.c acid
optiG AR HRFHS S el B PR oMl G G o bloodea
mn&@@ﬂﬂ@mﬁ@tn@é@ﬁ%@h&h@ﬁ@é@w trepfb@atcol ; 30 an onega-3
fatty acid for exanple ChacorTNhPan antl-obeS|t
AGE iBkip e

Hplser phipceuticalyacceptablegplty ﬁglvates solvate of

SR AR ok e e MR,

combiapiauwith beompaanddfahaimvangiminelingde butcoauerlinirg tonthy falowing
n_angjotensin Il receptor

i nhi b|
Coméwfn%&trf@?rﬂ a tréﬂpafi‘ WRIIL C2lB1ugR 1eBFOVeRR, Brnﬂﬁ%.vrﬂ benazepril
nef r

ydrBOSIbERE B Eronninl Boyl A BHE ANDOA SRRy AEHE capfiorl
glutztthmnk,e:eranaprﬂamtatmpei gpremnepnﬂrrcuﬂzaaprql clédzapmﬂm dh]a;m]e Helapril-diacid,

1 3Cke§w1§3 bl.ocker salu etI? iureti ﬁ-P q
enalapr f n"r“aP > BRICAPIARH RS ER zﬁ%ﬂ?%r osenopt
sodifi@ foR¥@PRI, €oshfopti® SR sinBpibh) 4 sitbPific @ala c&fi3R®emorphin-4,

aspirin; a Melanin concentratl ng hornmone ( )
idrapyit g}gtémrgt indolgpripiadotaprilsittlhenzapril, lisinopril, lyciumin A, lyciumin B,

mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C,

pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride,
quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril,
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
inhibitors for use in the present invention are ramipril, ramiprilat, lisinopril, enalapril and
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril and
ramiprilat.

Preferred angiotensin II antagonists, pharmaceutically acceptable salts, solvates,
solvate of such salts or a prodrugs thereof for use in combination with a compound of the

invention include, but are not limited to, compounds: candesartan, candesartan cilexetil,
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i o nodul ators of nuclear receptors for exanple LXR
FXR, RXR, and RORal pha; or a pharnaceutically

weacowEptizdshe salt, solvate, solvate of such a saCT/GB0@/002595
prodrug thereof, optionaklly-together with a
pharmaceutically acceptable dil uent or carrier to a

s TR TR o Ao gy e

angipieasiiicatdgoatd of phegeRbalally sedeptblesddlrivalias ther@df\fat &e in the
of ., 15 such salts or a prodrugs .thereof, including

preseqt inveation prgicapdesagan and;capdesansdlesgidd in combi nati on

Wi

¥ BT R B s 5 ks 5
the tegagmenit obmpb 2 chdthetas pind lits essb ciatethcormplications i a b}@ﬁﬁ-b&m‘dbdl animal,

benaze ri ochlorid benaze i]at, . . .
F54 Fiesd o Hich Heatigtns igh COBRpPBAdeibisrsingith gaid animal an
effecﬁﬁ@taﬁi@ﬁhﬂ of atloRuhd T ehe ﬁ@ieﬁf‘ﬁ%ﬂtion ﬁﬁrn"i‘lﬁﬁﬁ{e'ohs sequential or
ceronapril, cilazapril, cilazaprilat, delapril,
sepappst adspinistration with ap @ffeetaieaprount ofemﬂhmnhbmomma@s didsq;rlbed in this

coml ‘%étg‘ﬁlg Lo < 1iohl oﬁ{aﬁﬁycglgﬁbal%lg Fceip?zﬁjﬁ O%ﬁ n 8?)1?7?th sgz &Fe['l% sucl’l asaltora

prodf@ﬂh&@pfl lat, fosinoprilic acid, glycopril
he,gg;phln4 idrapril, 1mdap r|I |ndolapr|I

OFTaioFS ot adﬂ}t@@ﬁlzf%tmq of thg @Vﬁémm fherq i @rqmdqd aapethod of
treat!%gigpﬁhg rdiéfn,lc B i vﬁprﬁ)ﬂlcwd!eh 'agﬁ@a? X1,0h Ll ’m need of such

muracel n nmuracel n Mt acer
treatpientt \Mhil:h kompseis radnmm';tbnmgmrsardctmnnall @teffepuvfﬁduﬁ@tﬂt bf a compound
i Vo U|n ril 191% ril hydrochlorlde 25
of 'hg BT Hl‘feé?f onp ﬁf%mp? rogﬁﬁepmmépn i ppuligpequs, sequential or
sepafolid £@ﬂhis{ram&lﬁﬁ%‘éffb&ﬁre aSRBUhAGH dnL:fl‘ﬁe ofBEY Jo‘i’lgj' ds described in this
spiropril hydrochloride, tenocapril, tenocapri
combigatiycieFtdn efeq phaspacsuticaly aceeptadd sqit; solyate, solvate of such a salt or a

dol aprilat, utibapril, zabicipril, zabiciprilat,
prod}u(%atglr{g%f and zof enopri | at. Preferred ACE inhibitors

f OAcab3@ing fo b AGHRE @SRBEof tRY BREARA (BES id Sk RIed b pharmaceutlcal
ram prilat, lisinopril, enalapril and " enalaprila

compasitiongylicle poraprisseE cPRRPWIG afithe prssent eveniion mrcéglmther

com%&ﬁﬁﬂp{iéesgfsl‘f)%f 'I%)f;l%%nﬁf@rp gectlglg %gnlg%r l g&é}c @); ggcglgtrzaﬁe salt,

solvaie,(seb/ta&kdfeu&ﬂdt bt orsDproditug %ere&oh\@iﬁlﬂfonﬁiﬂha ﬁl@dﬂn&ceﬁlﬁcaﬂy
a rgﬁr s thereof for use in conbination wit

acceEtBﬁlﬁ R Sf CREET i nvention include, but are not

d88ink %o : Rl i
o Tedddin B o B e oy S h B SRROEIE bl ied ati
compr@ng : amnpomﬂ@ﬁ thegpresent inesmiohaand bas ofthe barer compounds described
. .felmsartan and e sartan, Particu]arl referre
in thy O e D o R RS e licaly toapithie St Somate, solvate of such a
salt@@clg@aﬁglt&ragrlvatlves thereof for use in the present

i nventi on are candesartan and candesartan cil exetil.

ThAecsrding to a fusthea dspecti afitiad preseat iventifn thewe is proavived @kt
comr&%{e is provided a nethod for for 5 the treatnent of
§ 2 diabetes and its associated conplications in a

a) a mipmbdi opthe prasht@lentios Ligh fast Wiltoshge fogad of such
treat ment which conprises adm ni stering to said ani nal

b) ong,pf the gthericopporpdsscrdieddn Hungssuhisation sepéonRrespharmaceutically
acceptaME Wht, AB1vaRR, SIHRHE bARRRYSal SEIPRA HheRbt: in a second unit dosage

form; and

¢) container means for containing said first and second dosage forms.
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separate adm nistration with an effective anount of

one the other conpounds described in this conbination
weeaidi1eses4 or a pharmaceuti cal ly accept abl e sal PCT/GB2004/002595

sol vate, solvate of such aigalt or a o0 prodrug

thereof. Therefore in an additional feature of the

i nyenti.on, there is ovided a nethod of treati .
ny R e et S eBf Ghibe Pt Riftn Bormat el
compii§ifig:as man, in need of such treatnent which
conprises admnistering to said aninmal an effective )
a) a gorapATnd of the RresepbIYentiosr tagkkiep Wik aphaimpagewtically aedeptable diluent
orcaﬁrﬂgg’ﬂijé‘ﬁrs?hnj{tﬁgsaj Q¥§rﬂ{~i on in sinmultaneous, sequenti al
or 'S separate Adrmni Stration with an effective anmount
b) ont obthe otiee cotmpenndsaemoibad & HhesonithedionRedtionsr a pharmaceutically
conpi nation section or a pharmaceutically acceptable
acceptaple sallpiolvate solvafie\nhsuchr sall ok 3 PROdrEE thesolan aseeniid gt dosage
forn};Agg €of . According to a further aspect of the
I'nvention there is provided a pharnmaceutica
C) cantaipayIngane forwiontminicnsaid ficse sncsecompdesage fofrmshe present
i nyent i.on and one. of t ot her . conpounds descr i.bed
AR e e EHon B FRORER g of & cormpovnd
of tiRGREBAERVEtBARIOF theSbaéat BvertRhValaoRiof IHCHha BaipoufMs ®scribed in
_ prodrug thereof, in association with a
this povabingfEca Repiden, oy a pharcwgewishily akoepiehle selt, sobatd, selvate of such a salt

or  PRARL R By Mot by B3B8 o R P B P Rlor

met4bo#s eytidromy entyped ddtdicenad df adsbeiartl Rempledipay ftkwarm-blooded
~described 25 in this conbination section or a
SHFReERERcal |y acceptabl e salt, solvate, solvate of
su %Qﬁ(ﬁ*din%qg tnQtherfe AR HE ﬂaggﬂtﬁ)‘ﬂfthefé‘ﬁsgﬁrogiﬁ@@ s of a compound
further daspect of the present 1nventi there is
of thepoesentadventiont andocowif sl alber cajnpawedsrdeseritedd af thihw@mbination

[ ti [ first it d f 30 b
e BT BT ot 0 A0S L0 18, Dl
ther&?NR It St G df%r}n&ficaﬁlfldﬁh HrIRE ﬁPtthlb &@hth¥ent @ﬂ%@)r@f& a€mic

saflt,_ sol vate, solvate of such a salt or a pr
conditiensdn i warm-Bogdedominalnfuchdesmge fornm and c)

contai ner nmeans for containing said.first and second .. .
oLl T Mk e duflo B B e o 0B 8 e g orbimation

treathB0schi ShidgOthd afibirifiRitioR SPAE ffédtive BRoRAESTATonipoeN6S BB present
there i's provided a kit conprising: a) a conpound of

mveptien eptionally tagethenwiths phageacheically eereptableatilvapieartcarier, ith the
. I ' r.car.ri i I kSt [ 0

s PS5 e L R By LR o 3 ot

compduirsls desrbibadin iy ®abinabion e¢ctdnphiad piRedentedllyyacceptable 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.

Experimental

"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, 500 and
600 MHz, respectively, and at Be frequencies of 75, 100, 125 and 150 MHz, respectively.

Measurements were made on the delta scale (J).
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acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in a second unit dosage forn and c)
woani4aiisesy means for containing said first andPeeamo4/002595
dosage forns. According to18nother feature of the
invention there is provided the use of a conpound 10

of e esent ion.aof..the resent I N

on it BERERS, wpfdcihitstihn 0L 88, AHeBR B P D' BfvelS iternat
stan€@@bi nati on section, or a pharmaceutically acceptable

salt, solvate, solvate of such a salt or a prodr ug

t her EByfpowder difzagtion analpsis eRBP) wasperfarawd nsing yerighie slits on
smn%llgggfe?%eh% %}rﬁ’]ﬁgﬁo QhndEd ﬁ@@oh?wﬁ llt(g{{lg u#}élg& &andard.

es an assocl a Conp ica
Standardnméthodytee desribethin, fos egdmpls, Gatovazso, AT @puli10Q5) Bundamentals

anot her fe ur e of the invention there is_provided the

of CpistaliggraphySapigth Hniversity Feessy lewking, R #pe Sy Rld @AW)of
Intrb DR1iGh REX-FGH rﬁ&%@)d nﬁg%ﬂzk}?fqohﬂ‘ag\gﬁegf& SOAO N} Y8 Bunn, C. W.

sectl1 on, or a utic abl'e’sal't,
(1948p| @mcalﬁwﬂaﬂagrqﬁhys Gtztnmtmionﬁd:ss,dnmnlop;rc&d{lug, HiPek @ddxander, L.

5. QT BRI PR PR el BN oSy o

werd\Bérforie0 adiagd C&Uﬂaﬂﬁhon 5 & I3icdSendBIH008 Qiffias8 i ieRIThO Xaxis in the
further aspect of the present invention there is

figuyes Gelosield 2athetempdl thet Y-onis i3 inésasitént conpri sing the
adﬁﬂ]ﬂéf%ﬁtrlﬁ (':a%lﬁjn%eca?&u&gt%’p@§g§ gra%n%&é c{wlés?ngcl:mao e gar ?DQSZO ora

t he present

MetdrdD SESFE, acakrdifg acaafatbinethdis, lﬂ@*ﬁxaﬂlﬁ)l&tﬂbiel ®keribatl i Hohne, G.
the sinultaneous, sequential or separate

w. %dfiﬁaﬁU&%htl?lﬁere@ﬁalaﬂqa@f%Qﬂla&@rw&mﬁmna% Bsglinof t he

ot
oL IB6mS AR 058! 1090 ML SRR Tyt TS0
or a dMdtilat Epledool'Gad ke A)Ifarr@uvate od 18%/mimwasugedodr ug t her eof

o pitle oﬁ@%: %’P ?q?%ﬂtgyrtgy Slglﬂ?ﬁf Pegg ha gggl&é%ﬂ:l}p f(géja & compounds of the

ey 8Py P R o

withrthe Eyamples bslowemei pey flomnesdensially théasainenX RBD diffsac3@0pasterns

s §EDE i 10 FePpdiaing: 10%09 8050 oY BuooaH ol sume”

XREViffr@ s gﬁtteme |aﬁd/01aDSC€a§1dlb3 CHA grHAsEH®S, Wi inéfude Hfde instances
125 and 1 , respectiv @y Ti}pl\/leasurements wer e made
($}9)

whesp if ip pleagiEpinghe relgvant myterng@n magraxs (allowing for experimental

enogﬁfg%%%g%ﬁgéﬁ?@%g% crygt%]lﬁ{glfgﬁﬁ\‘hg &gﬁﬁrﬁ?ﬁ ﬁ%33r0¥1ded DSC onset

Iven
tempendtares ahay @i pmdas ehngé<+5‘a3/(ch) w@), ehid KRBTK d1§tﬁnc@ﬁ&h§é§ Iniay vary in

(XRPD) was perfarnmed using variable slits on
the rﬁwpﬁaﬁ e thedass dasimgl places tlh Wéi'%lp%l apREeHYEd bwwukdlpgma that XRPD

interRites it ySY R wheh AA&@kL for essentially the same crystalline form for a variety of

reasons including, for example, preferred orientation.

Abbreviations

DMSO dimethyl sulfoxide
EtOAc ethyl acetate

DMF N, N-dimethylformamide
THF tetrahydrofuran

MeCN acetonitrile
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5 Standard net hods are described in, for exanple,

G acovazzo, C. et al (1995), Fundanentals of
wanystiabisegr aphy, Oxford University Press; JenRCm&B2604/002595

and Snyder, R L. (1996), -2pntroduction to X-Ray

Powder Diffractonetry, John Wley & Sons, New York;

nn, C. (1948), Chem cal Crystall ography,
Mecgjarend]@ﬁt\ﬁ{ﬁ?(&ss, London; or Klug, H P. & Al exander,

TFAL. B &ifRéMDacetis-dcy D ffraction Procedures, John
Wl ey and Sons, New York. X-ray anal yses so were
NH4pycf or nesdmgsiunacetate adi ati on on a Si emens D5000
diffractoneter. The X-axis in the figures belowis
2-theta and the Y-axis is intensity. Differential
NMRCEbbYetigitiond or i netry (DSC) was perforned using a
Mettler DSC820 or a Mettler DSC820E, according to
t  standard net®®¥E, for exanpl e those described in
Hohne, G Wi%%kt et al (1996), Differential Scanning
Calorinetry, ringer, Berlin. 15 Therno-gravinetric
anal ysi s (TGhyubleas perforned using a Mettler Tol edo
TGA850 or a Mettler Toledo T&B51. A ranp rate of
10C/ min was VEEE 1t will be appreciated by the
skilled per Sﬁﬂlt%ai@t crystalline fornms of conpounds of
the 1invention y be prepared by anal ogy with
bs processes delwonad bisgleherei n and/ or in accordance wth
t he Exanpl es bel ow, and may show essentially the sane
XRPD diffraction patterns 20 and/or DSC and/or TGA
XRPI Abpeeviatiensas t hose di scl osed herein. By "essentially
the sane" XRPD diffraction patterns and/or DSC and/ or
XRPEGA t Ketiesrpgwdersdiffigstipmc] ude t hose instances when it
.S clegar fr t V. r r ans
d—Vazli;él | o%% nsag({u?ﬁn%et@gel{ ﬁﬁges?g%: p%ﬁl&e}[@ ﬁ{aﬁéﬁdﬁ% cré%% 1%?1%

exper n error €SS

w

5 o o

the samg&iskg i@l 9%)ne form hag been for nmed DeYhedn
provided. DSC onset tepperaflures Ay vary in the

range 5C (25.gl002C), and XRPD|di stance vak(esy sgng)ary
in 25 the n 2 on the lasf] decimal place. It wll
be appr eci i@éggby the skilled person that SXEBRH®)
intensities npy vary when nedsured for esgemedighdy the
same crystalline formfor a Jyariety of reasons
i ncluding, toP exanple, prefgrred orientatW éweak)

acetate DVF NN-di net hyl formam de THE tetrahydrof uran

TGAECN acgand rg{,ﬁr@trmggg/ 113284 PCT/ GB2004/ 002595
-20- MeCH net hanol TFA'trifl uoroacetic acid
DSC differential scanning calorimetry

Examples

Preparation of Acid starting material

(i) Methyl 2-chloro-3-[4-(2-hydroxyethyDphenyllpropanoate

2-(4-Aminophenyl)ethanol (11g, 8 1mmol) and 32ml conc HC1 was dissolved in acetone and

cooled to 0°C. Sodium nitrite (5.6g, 8 1lmmol) in 20ml water was added dropwise. The
temperature was kept under 0°C. After one hour, methy! acrylate (70g, 808mmol) and Cul
(1.6g, 8mmol) were added (<0°C). The reaction mixture was stirred at room temperature
overnight.

The solvent was evaporated and water was added. The water phase was extracted three

times with BtOAc, the organic phases were pooled and washed with water, dried (MgSQ,)
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NHAQAc ammoni um acetate 5 NVR Abbreviations t triplet

s singlet d doublet q quartet 10 mmnultiplet bs
wonromd132smgl et  XRPD Abbrevi ati ons XRPD X-ray POWd2004/002595

diffraction 15 d-val ue thegagpaci ng between successive

parallel hkl planes in a crystal lattice Intensity

and é‘ga%lg{a;{%%% ot g tﬁ}lf)eo r%?‘?ﬁ’éﬁ i%()c Vae {3@%\‘,}% Sas T nl?)ee}-éx\%ash
chrofkyes aJ)éiﬂgEH 63:35 BRaEIr EORE afld B@ﬁéﬁé"a{s‘ chlen® FRARENSrification

calorlrretry Exanpl es 20 Preparation of Acid starting
by prapeeative LG (wwisggradieniof §EBCRY 6%Q123GN waterphase containing 0.1M

A N phenyl ) et hanol
g)f}l/cgal'sr%fe#ﬁ& Xgr@ gc?ﬁf?@%e%%rg-%ﬁ ‘gl ssolved in
1HN&ﬁE( @OMRQCD@QJ 264 119385, 3. 1SC(dHUIH)nBt3I5I(t1@ 16D, 895 (s, 3H), 3. 84 (t,
in 20mM water was added dropw se. The
3H)at‘b'/r'ﬂb@r L Mds Iﬂ)ept under OC. After one hour, nethyl
acrylate (70g, 808mmol) and Cul 25 (1.6g, 8mm|) wer e
added (<0C). The reaction m xture was stirred at room
(ii) MetinyE3-84-4i2 d4-(barzy loxgiphenokiytetlsd  nteny])\Bachl@vamoauatassd and
wat er was added. The water phase was extracted three
times with EtCQAc, the or gani ¢ phases were pool ed and

Trij pﬂ%z hihd 62/\% w@sﬂa&ixa %Eol%@@%éﬂi%ﬁ 8foro- 314-2-

1 and evapor ated undef reduced

hydrpmeghyj)@enyiﬂmmmg@ (Brlgd¥dmmedsand - (beinesdotyy plidnab . 7g, Smmol) in

200f PR LB R B R T o Bl 55 eha asopropy
azod%a@wgﬁté tfﬁs%*@hf& Wb gddd gmdﬂegafon%mﬂf@% stirred at 55°C
5%6CH3 as

e containing 0.1

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.

'HNMR (400MHz, CDCl; ): 3.05 (t, 2H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.75 (s, 3H), 4.12 (t,
2H), 4.45 (t, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (m, 2H), 7.13-7.27 (m, 4H), 7.29- 7.47 (m,
5H).

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

Methyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl }phenyl)-2-chloropropanoate (1.0g, 2.4mmol)
and dimethyl sulfide (0.9g, 14mmol) was dissolved in 60ml CH,Cl,. Boron trifluoride
etherate (2.0g, 14mmol) was added droppwise to the stirred solution. The reaction mixture
was stirrred for two days at room temperature. Another equivalent (0.4g, 2.87mmol) boron
trifluoride etherate was added and the stirring was continued overnight.

Water was added. The phases were separated and the aqueous phase was extracted
twice with CH,Cl,. The organic phases were pooled, washed (water, brine), dried (Na,SO4)

and evaporated under reduced pressure. Futher purification by preparative HPLC using a
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NHAQAc as el uent) gave 9.7g product (yield 49% as an

oil. 5 1IHNWR ( 400MHz, CDC13): 2.84 (t, 3H), 3.15 (dd,
wa®e4/1338% (dd, 1H), 3.75 (s, 3H), 3.84 (t, 3PET/GB2d@R/002595

(t, 1H), 7.17 (d, 4H) (ii)- 2%t hyl

3-(4-12-[ 4- (benzyl oxy) phenoxyl et hyl } phenyl ) - 2- chloropr

o RPN sF CBRSEH USSR A Wi R e 85 i o

demﬂMA @ﬁmebhaﬂsgqgayhﬁQﬂopanoate (2. |g, 8. 5mml ) and
- benz X henol (1.7g 8nnnlbﬂ 20mL t ol uene
ot déﬁ&sm@@ W3HD 3. HHEds B B3 (AelE W el 30, 4.10 (1,
| at 1.89, 9 I
2H) 2240 Qaié‘éﬁ'@ﬁ@r 1T G e & o b hac

overnlght Is The m xture was allowed to cool and the
| vent was e aorat ed under reduced pressure. The
(IV)& 010:3-[4:02={ 4+ et _,!| 13q yiphepoxyigthy hphenyHpropanoate

u5|ng a 80: 20 n1xture of heptane and Et OAc as el uent
o yield 2.28g of the desired product (yield 61% as

Methx:ll%dﬂm@s%{%l %hﬁrsxypm)émﬂmhdnyl}@@aﬁ)ale (353@51g( . Dmmol)

and riahyls 8 ,gé&dnzg }@I]EIPS’D ggsgdlﬁ%d%goy'%lc}ﬁw%—%? ﬁnd cooled to

00 7
20 gq;ﬂnde%n?rl@ éﬂh';ﬁé:?ﬁg‘])hfrec %’ii%?%e%ﬁ{(ﬁlm %l‘ﬂé(f%deh(}ézﬁ% éﬁ%rg)ﬁ as added

dropatisey (The axiyte xpa@fjbmétt@ re26h Meinh tdmperature. After 2 hours d1chlormethane

was Bl o 16 SR RReR e S [ 4oyl Boer

d &&D}fﬁ@bdmé/\@%r Qﬂ%g drel &Qﬁf‘@ §hi2e#3. Boron
fe ’ trifluori de1 eth g&% Sf:o 8)};4mml%; was added
J

PRz, (DEhy 303 3{1 ilorhdd ﬂﬂﬂé 3-8a(dd, ), 3.74 (s, 3H), 4.14

(t2?%2%£%§ﬁu §22£ qgé%u|v%ﬁnhgﬂ%észhL%§987nnol) bor on

trifluoride etherate was added and the stirring was
continued overnlght 30_Wat er was added The phases

) llln wbisAatbspzyvioxyipheayletheld thio)ndkeE-{ds ext r act ed
me LD b 1201 L ' es were pool ed,
vvas € water, brrne), drl ) and evapor at ed

under reduced pressure. Futher purification by

G
[(me@kﬁﬁ‘]fo‘ﬂ?t)@iﬂ éﬁ%ﬂ{y‘?)‘pﬁéeﬂ}g]pg éﬁla% e Ifgno;:;l/ggnﬁ’i)otassium

He desire
carbpue mﬁmgcb@mnc)l) wsreaussotved m-IHdery@MHdmd muﬁ)red BuddBnitrogen

o (t, 2 4.40 (t, 1
atnffliee b oogpietobise SWaialy 4y 5 (1) Wothyl |
2- Tht 8610ert Wed et Bror A4V IR 1R Yédil@écf ﬂ@ydur@éﬁ:w tRORRY ek Rissolved in

| phen~I | propanoat e
toluene. The organic phase was washed (water, brine), dried (MgSQO,) and evaporated. Futher

purification by preparative HPLC using a gradient of CH;CN/5% CH;CN-waterphase
containing 0.1M NH;OAc gave 477mg of the desired product (yield 75%).

"HNMR (400MHz, CDCl; ): 2.76-2.89 (m, 4H), 2.95 (dd, 1H), 3.09 (m,5H), 3.20 (dd, 1H),
3.53 (m, 1H), 3.70 (s, 3H), 4.15 (t, 2H), 5.06 (s, 2H), 6.91 (m, 4H), 7.07-7.24 (m, 8H), 7.31-
7.48 (m, SH).
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Met hyl

2-chl oro-3-{4-[ 2- (4- hydroxyphenoxy) et hyl ] phenyl } pr opan
woab@/10284ng, 1. Omol) and triethylam ne (303RGT/GB2004/002595

3. Omol ) was dissolved in-23m di chl ornet hane and

cooled to to -20C under nitrogen atnosphere.

(vi) hAAReRY! %X}oxChherid&f 1 . ') was added
Teach room

[(métyinefoanlioeylphfiors | 2hylnhesyfireiHnos®et hane  was added,
the m xture was washed (water, brine), dried (Na2SO4)

and evaporated under reduced pressure to yield 394ng

o gL BRI,

[(metbyls@tdnyl)dxylghendBy Yehy PHpnylfprdpbnbate (4Hme, 9. 286 an iml

dictrfieghte, dighngsliae GA8R6 ™ sib and brotiiifaritecsbarate (3d5me,

3. 81{11{1@% eyd Sddledl ORer) ORGSO Yn gt \?Iﬂ@l\"!’vﬁé)ﬁﬁl@& lté ﬂfe‘}%ﬂSﬁ‘t’ﬁw phases

[ 4- (Benzyl oxy) phenyl ] et hanet hi ol
werq_se@mmd) and tkg dpeous pliabowes Sxtfagtef 2wicd w1th dlchlormethane The organic

o R L S AR 5L B g

2741thg 4Rl d)esiywlﬁodm%ﬁbmaﬁ%)rw@ﬁmmﬁkrdyas ihiand St irred

under nitrogen at rmsghere at room tenperature

"HINMR (40) Rz, Gipels)s @ K Smsﬂé»a@dr(a@e@ua@ér(t PHL G BI(s, 3H), 3.17

(dd, @E@ or ggﬂ’l c b%’raége(g’\;\%g@%&?’xpg}l? ¢dv§%? :érqge%&lséffl? g @ 2H),

7.106 Vg5 @4, 6Find evapor at ed. Fut her purlfl cation by
preparative HPLC using a gradi ent of CH3CN 5%
CI—BCI\I—vvater phase containing 0.1M NH40AC gave 477ng of

mmmwmm 3.70 (s, 3H), 415(t 2H),
5.06 (s, 2H), 6.91 (m 4H), 7.07-7.24 (m 8H), 7.31-
30 7.48 (in, 5H). WD 2004/ 113284 PCT/ GB2004/ 002595
Methyd3- f[zl(); }Jyﬂfd%y he%yi)etﬁl?r]ﬁﬁo}hy@l& %y%&ﬁuhﬁéxhwn'yl)&ﬂphenoxy}-

sul f'onyl ) oxyl phenoxt

ethy{%?hﬁ;nyﬂn@mmqw amg, 8Lenrd) ﬁa‘ss@mﬂ\rednn 6f5nni“®lfla3ﬁl 1 gixtre of THF

o ot AT a0 i b s o -

was bddedry xhe(}e&ﬁ’mlmlxﬁmd afté@P4 hodisdil sﬁfl[ﬂgtdﬁ@étﬁn techhpERAtdel The THF
sulflde 239?1‘%6 3. 8nol ) and boron trlfluorlde et herate
was e¥apagied ungl pad R@?S@rea@ééhp regidpe prag 8°1ﬁ1§l§ﬁl§V1@T IM hydrochloric

acid SThe xﬁfbt&g%}%é &as an(?fl ?ﬁﬂl%@iﬁl ER)A@&Z%%%R&&% c &s Rias Soled,

wer e separ at e e aqueous‘phase racte
washed (watem tirimey ideibdl WigB Ohpand. evAaated JHei afudep[bradﬁs AR perified using

preofAgREHPLL e Bont 4Oy PRCTRER Ralmiretionipe 0 01 e7bPAS ©

e M-z, CDCI3):
giveJamET lgésd&ﬁ]e@ﬁoaﬁcm 51 Z@ B A(st 05 (t, 2H), 3.10

(s, 3H, 3.17
'HNMR (400MHz, CDCL): 2.68-2.95 (m, 5H), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H), 3.47
(m, 1H), 4.12 (t, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97 (d, 2H), 7.12-7.21 (m, 6H).

“CNMR (100MHz, CDCL): 33.8, 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 123.3,
129.3, 129.4, 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2.
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(dd, 1H), 3.49 (m 1H), 3.68 (s, 31-1), 4.13 (t, 2H,
6.72 (d, 2H), 6.87 (d, 2H), 6.99 (d, 2H), 7.10-7.22
wWOmo4aHh2845 (vii) 2-f [2-(4-Hydroxyphenyl)eth BCFGH2003/002595
1-3-[4-(2-{4-1(met hyl sul f ord4-) oxyl -
phenoxy} et hyl ) phenyl | propanoic acid Methyl 2- {
(viii% N ArBydr y&h NS h t_?_l&)_é_—i—[4-(2- { 4-

nlvdo HERRSUABTISHHed A BirEpandicdsi®! ) was di ssol ved
in 6 5ml of a 71 mxture of THE 20 and water and
cool ed on an ice-bath Lithium hydroxide (9. 4nyg,

TheQadbilR! ¢ 259 @glwoxg)é‘ﬁéxg{neﬁﬁﬁ t}ﬁ&'ﬂ%% - {&g LERLSN-

m xture rri
oxyl@nme«y&tbhyhphe‘n’pﬂpfﬁpﬁnmmd s sqraadtﬁﬁmtmiﬂﬁénaﬁﬂ&tiéﬁ Ghsing chiral

oGO e TR U RO03 A4 108 T £ A vl formic

idEt0BR%0 1( '
ORI e TR B 5l 298U

injeetpd, eeto éh%@ﬂl@mnv\"&@ mtr ¢1fmn@jpetak iwrag caﬁeqwmrtavmeeotdamle product

S iR dp SR B B0 o i Pt Tound to be

[a] 29]%333%8@ f thé'él%'ﬁilgﬂﬁgﬁﬁﬁeth%w érveé cgﬁceéﬁlgéoéf 6}‘ .64

g/ IO@ml qu)optmal]mta(upn v@s{)r;ea@;réd)a ?d) ‘Codjng lﬂie S&digah, lin2 ) 589 nm.

R ol i Sy G

417128, 6, 3. 165118 t),1286 %H s)1%913%1 é.os%@ﬁ, 19,2.492.88 (5H, m).
136.2, 136.9, 142.8, 1544, 158.0, 177.2. WO
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The X-axis in the figures below is below is 2-theta and the Y axis is intensity.
DSC showed an endotherm with an extrapolated onset temperature in the range of 91-97°C.
TGA showed a weight loss in the range of 6.0-7.1 % w/w between 25-110°C. DSC analysis

repeated on purer sample may give a higher melting point.
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waebdilasihenyl | propanoi c acid A solution of (SPERGBR004/002595
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*=xolution. The slurry was chilled to -5C over 60
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. product wa$ isolated by filtration and washed wth
wLhilled toluene. The reaction afforded title conpound
=-As an off white solid in 339g yield. The X-axis in
mfthe figure$ belowis belowis 2-theta and the Y axis
w3 s intensify. 30 DSC showed an endothermw th an
=extrapol at¢d onset tenpdgrature in the range of 91-97C.
“ITGA showed|a weight losg in the range of 6.0-7.1 %ww
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wPCT/ GB2004[ 002595 - 25 (r yst al sj of the potassium salt
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Figure A, XRPD pattern of potassium salt of (S)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-
{4-[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid

d-value | intensity

(Angstrom)]  (rel)

17.4 w
9.3 Vs
7.1 w
6.8 m
6.4 w
5.8 m
5.1 m
4.65 m
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woizonrie3?84 XRPD pattern of potassiumsalt of (BLT/&B2§04/002595
[2 (4- hydr oxyphenyl ) et hyl Jtdg.0 }-3-[4-(2-
[(nethylsulfonyl)oxy]phenoxy }et hyl ) phenyl ] propanoi c

7 éu f=vatdeyintensity (Angstrom) (rel) 17.4 w 9.3
§ 1W 6/8m 6.4w 58m 51m 4.65 mWD
2.994/ 13284 PCT/ GB2004/ 002595 -26- 4.53 s 4.29 m
3.99 w
3.91 w
3.61 \
3.55 m
3.39 w
3.12 m
Example 2

Sodium salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2- {4-[(methylsulfonyl)oxy]-
phenoxy }ethyl)phenyl]propanoic acid

(-)-2-{[2-(4-hydroxyphenylethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]-
phenoxy Jethyl)phenyl]propanoic acid (529mg) was dissolved in ethanol (3.2 ml). The
solution was heated to 45°C and sodium methoxide (58mg, 1.03 eq.) was added. Then, the
solution was heated to 60°C and toluene was added (4 ml). After this, the solution was cooled
10 slowly to 0 °C over 18 hours and then left at 0 °C for 2 hours. The solid was collected by
filtration, washed with toluene (2x.0.5 ml) and dried in vacuo at 50 °C to give the title
compound (205 mg) as crystals.
Examples of Properties of a sodium salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-
[4-(2-{4-[(methylsulfonyl)oxy]-phenoxy }ethyl)phenyl]propanoic acid
15 DSC showed an endotherm with an extrapolated onset temperature of 155°C. TGA showed a
weight loss of 0.3 % w/w between 25-110°C and 0.7% w/w between 110-165°C. DSC
analysis repeated on purer sample may give a higher melting point. Crystals of the sodium
salt of (S)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]-
phenoxy }ethyl)phenyl]propanoic acid (obtained by way of the example above and/or by other

20 ways) were analyzed by XRPD and the results are tabulated below and are shown in Figure B.
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The

sol ution was heated to 45C and sodi um net hoxi de (58nyg,

1.03 eq.) was added. Then, the solution was heated to
6DC and tol uene was added (4 nl). After this, the
®spblution was cooled io|slowmly to O C over 18 hours and
then lefit at 0 C for 2 hours. The solid was coll ected
*y filqration, washed|with toluene (2x.0.5 nl) and
dried ip vacuo at 5Q C|to give the title conpound
»(R05 ng) as crystal §. Jixanpl es of Properties of a
odi um galt of (-)-2F{llll 2- (4- hydr oxyphenyl)ethyl]thio
@ 3-
_[#A-(2-{4-[ (net hyl suj|f “;I)o y] - phenoxy} et hyl ) phenyl ] pr
& =a&panoi cllacid 15 DSQ|s ' hn endotherm with an
< gkt r apol at ed onse‘ < lrat\re of 155C. TGA showed a
-JwATight oss of 0. P W‘ bet ween 25-110C and 0. 7% wW w
.Ttmeen 110- 165C. ||Dp anal !SIS repeated on purer
LEhnmpl e y give aff { he i[|tlng joi nt. Crystal s of
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anal¥ &d My "PD and the results are tabul ated bel ow
cand—ar e snownm 1T FlgUTEPB*rvtr2®04#11328¢1ﬁﬂﬁ—rrh~rf
PCT/ GB2004/°002595 - 27 Figure B®XRPD pattétn of sodi um
salt of (-)-2-{ [2-(4- h@HF%ﬁ?ﬁﬁeny|)ethy|]th|o
d-varas [Bnfe [ (et hyl sul f onyl ) oxy] - phenoxy
}%%%yﬁ?pﬁgRQI]propanoic acid 90 70 60 U 50
(Angstrom)|  (rel)
15.9 \4
12.8 8
11.8 m
8.2 m
6.5 w
5.7 m
55 m
53 m
491 m
4.74 m
4.68 m
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4.16 8
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intensity (Angstrom (rel) 15.9 w 12.8 s 11.8 m
we.2004m13B45 w 5.7 m 5.5 m 5.3 m 4.91 m 4. PATIGB2004/002595

4.68 m 4.30 m 4.16 s WD-2804/113284
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355w—343 m 2.89 w 2.77 w 2.65 w Biol ogical
%Q%Ji Vi t Y®Thel activity of the conpounds of the _
AGVENTTOR TS| denonstrated in the assays described in
3.78 w

3.73 w

3.55 w

3.43 m

2.89 w

2.77 w

2.65 w

Biological activity
The activity of the compounds of the invention is demonstrated in the assays described in
WO03/051821.
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W03/ 051821. 5 WO 2004/ 113284 PCT/ GB2004/ 002595 - 29-
Clains: 1. A potassiumsalt or a sodiumsalt of
wWO-200421§28 2- (4- hydr oxyphenyl) ethyl] thio }-3PL#dB2604/002595

{4-[ (et hyl sul fonyl ) oxy] phexgoxy} et hyl ) phenyl ] pr opanoi c
acid. 5 2. Asalt according to claim1 which is a

Cl 1Eot.assi umsalt. 3. Asalt according to claim1 which

*a sodiumsalt. io 4. Asalt as clained in any one

of clains 1 to 3 which nmay be a solvate, a hydrate, a
m xed sol vate/ hydrate, an ansolvate or an anhydrate.

L. 5. Aspetassiun salepia spdinm paltefy (-ddel [&f(4-dydiorgpheny bethyl]thio }-3-[4-(2-
' ' ' form 15 6. A
(Rl BB AR S AT A b a8l O 00 S

according to any one of clainms 1 to 5 in adm xture
w th pharmaceutical |y acceptabl e, adjuvants, diluents

2. andy it acserdingrte claym Tawhigh ipsessimesalt ng or preventi ng
l'ipid disorders (dyslipidem a) whether or not 20
associated with insulin resistance conprising the

3. addh siltsteradingrto claim lcwhipb isdsodaoosali.ng to any one of
clains 1 to 5to a mmmal in need thereof. 8. The use
of a conpound according to any one of clains 1 to 5 in

4. theAnmmyl 3GiME® ilPhnPond BOEIGRIEN o & OthidAEmiy 884 TR atelh hydrate, a
l'ipid disorders (dyslipidem a) whether or "not

mixedsolvatefhpdralg ahanspbaterpraniaphydsstest ance. 9. A net hod of
treating or preventing type 2 di abetes conprising the
adm nistration of an effective amount of a conpound

5. acoosali BGldided iyarymef chitad Mo 4 if @yfalli@e ar FARTEl ciydtalline
need thereof. 30 10. A pharmaceutical conposition

OIMgonpri sing a conpound according to any one of clains
1 to 5 conbined with another therapeutic agent that is
useful in the treatnment of disorders associated with

6. t hé\ plewshapnestfoandatprmogngssingfa @hijenesd at@idiag so siyadne of claims
1to 3.5113% erltlrgg%}lt ook Q%p%%cr:allﬂyp alcgt%%a 13 gdjugc%%s, Idﬁ{lgn%se an111d7gr’ 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 5 to a mammal in need thereof.

8. The use of a compound according to any one of claims 1 to 5 in the manufacture of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated with

insulin resistance.

9. A method of treating or preventing type 2 diabetes comprising the administration of an
effective amount of a compound according to any one of claims 1 to 5 to a mammal in need
thereof.

10. A pharmaceutical composition comprising a compound according to any one of claims
1to 5 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.



