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DERI VATI VES FOR THE TREATMENT OF LI PID DI SORDERS Field of the invention The
present invention relates to certain novel 3-phenyl-2-arylalkylthiopropionic
acid deMQaWME76t o processes for preparing such coané X?%WW?’IF t he
utility in treating clinical 5 conditions including |ipid di sorders
(dyslipi dem as) whether or not associated with insulin resistance and ot her
mani £-<staky-SHBNYIPROPTANIA bACIDC DERFVATTHVRS, FOR THEt TRIATMENT OF neiRIbt PESORPERR i
use and to pharmaceutical conpositions containing them Background of the

i nvent i @ieldlpg ttigihedigionC syndrone including type 2 diabetes nellitus, refers
to a cluster of io nmanifestations includi n?§| nsulin resistance with

acconpanyi ng Thgrsesepkigreniiparelates o sertam yove ﬁ@ﬂwlcﬁ-m&&ﬂ@éthmrppipn‘@,%@r terial
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density ]I poprotein) = concentrations and reduced fibrinolysis. 15 Recent
epi dem oésigginrs|and ethen manifbstatiols of tennetsbalivayndnodiey icmethodsarthéinsul i n

resi-stance run a tly increased risk.of cardi.ovascular norbidity and

nort al i %ﬂa E)‘F%m]‘@ ﬁ{’@F‘P‘?ﬁ‘i ‘?"iﬁ? HPSTHRRsicoptan B emt o and stroke. In type
2 di abe%_ls@b_rmmm erosi s reI ated conditions cause up to 80% of
all dea ncrirnical nedicine there is awareness of the need to increase
the insulin mmmpmmmwmgmmmmt@mmmsamﬁrm sylnstepofe and t hus
to correct sll aem a which |s consi dered to cause the acc |.er at ed
progr &% Wf[%f’f‘ %‘ﬁ“ with AcFampigy e hipe sally
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g?gﬁgntel mer of the corrpoué%ﬂﬁﬁ) orrru h&ﬁgmw 0 I%éﬂycdym 1%“8 u 2

2- et hox ybierjel ds2lefahgodt lipoprotin fevely typisablyehyiabetibaily) ¢loeatgd Ymm lowaci d,
is disclosed_ in PCT PubI | cat i on Nunber W99/ 62872. This conpaound is
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PCT/ GB2004/ 0R26dd epidemiological research has documented that individuals with insulin

Tesistance run a greatly increased risk of cardiovascular morbidity and mortality, notably

suffering from myocardial infarction and stroke, In type 2 diabetes mellitus atherosclerosis

related conditions cause up to 80% of all deaths.

In clinical medicine there is awareness of the need to increase the insulin sensitivity in
20 patients with the metabolic syndrome and thus to correct the dyslipidaemia which is

considered to cause the accelerated progress of atherosclerosis. However, currently this is not
a universally accepted diagnosis with well-defined pharmacotherapeutic indications.
The S-enantiomer of the compound of forrmla A below
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25 _ A
2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl }ethoxy)pbenyljpropanoic acid, is disclosed
in PCT Publication Number W099/62872. This compound is reported to be a modulator of
peroxisome proliferator-activated receptors (PPAR, for a review of the PPARs see T.
M. Willson et al , ] Med Chem 2000, Vol 43, 527) and has combined PPARo/PPARY agonist



-2 activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This conpound is
effective in treating conditions associated with insulin resistance.

Co- pendi ng PCT application No. PCT/ GB02/ 05743 di scl oses a conpound of

formul a 2H SO2CH3 B wherein R represents c [ fluoro or
hydr oxy Q\svavae "lg optical isonmers and racenates thereo‘%ﬁggm %Y
pharmaceutically acceptable salts, pre@rugs, solvates and crystalline forns
t hereof , processes for preparing such conmpounds, to their the utility in

treatin st RcturS ity ' ' iR ' &%%?- i Dis 1+ AS)

whet herggﬁwrt‘?g{ assod?gﬁg’dv%%ﬁb?’%%ﬁal% &pégrllg% ance, c}égrgﬁfggéﬁ or %hei r

t her apeuygbhditivacasaociaied withansmimausistaade. conposi tions containing them VWO

02/ 100813 di scl oses that conpounds of formula C Ar' Q-OW R C 1s_in which
Ar is a substitut&®- 'PPPIEP@%RBIPOW{'@B%’%H-O’ dsrloses acapapapad obond, !
- CH2- o, %@j@ CH2- ; Wis a substituted or unsubstituted al kyl ene or a

substi tlﬁ? Oof " unsubstituted heteroal kylene linking group from2 to 10

atonms in length; the phenyl ring is optionally substituted wiqth up to four

substituents in addition to RL and W and RL is inter a ~RcH2
CH(OR2)-(CH2)~,E or -(CH) =C(ORZ) -(CH2).E wherein S i§ br alia COORS ; R2
Is H an 20 aliphatic roue)etc.; R3 is H an alj pup etc.; and n
and m are i ndepende 37 .71 O ~.af ® R receptors.

i es of comfo 5 has now been found which are dual
D 2004/ 11337 . 2619 .3.. De tion of
[ present invention provid 0 und of fornula |

SO,CH,

5 B .
wherein R! represents chloro, fluoro or hydroxy as well as optical isomers and racemates
thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms
thereof, processes for preparing such compounds, to their the utility in treating clinical
conditions including lipid disorders (dyslipidemias) whether or not associated with insulin

10 Tesisiance, to methods for their therapentic use and to pharmacentical compositions containing
them.

WO 02/100813 discloses that compounds of formmla C

Q\. ’W
A0 \©—n,-

C
15 in which Ar is a substituted or unsubstituted aromatic group; Q is a covalent bond, -CH,- or
CH,-CH,- ; W is a substituted or unsubstituted alkylene or a substituted or unsubstituted
heteroalkylene linking group from 2 to 10 atoms in length; the pheny! ring is optionally
- substituted with up to four substituents in addition to Ry and W; and R, is inter alia -(CHz)y
CH(OR;)-(CHy)oE or (CH)=C(ORy) -(CHe)B wherein E is inter alia COORs ; Ry is H, an
20 aliphatic group etc.; Rs is H, an aliphatic group etc.; and n and m are independently 0, 1 or 2;
are modulators of PPAR receptors.
Surprisingly a select series of compounds has now been found which are dual
PPAR/PPARY modulators.

Surprisingly a sel e
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the invention Th
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T OC2H5 O Co2H SO2CH3 wherein T represents 0, S or NR and wherein R
represents a H a C .bal kyl group or a phenyl s G bal kyl group and
pharmaceutically acceptable salts thereof. It will be appreciated by those
skill ed i wd wBaffsk76 he conpounds of formula | contain anpgePpghsidlobifcti ve
centre and therefore can exist as enantioners which can ]E)e Separated as
described later. It is expected that mobt, if not all, of the activity of

t he conpounds of forrmula | resides in one enantioner: either the S or the R
enantionpe§@ubﬁlefm¢@ﬁngbﬂe (-) enantiomer. io The enantionmers which are
more active i1n the assays which are described later are preferred forms of
the present i Riccpresephinventigy provides asa@peinssf fomatladhe present invention
includes all m xtures of th| S a,;tlve enantloner with the other enantiomer,
for exanple the racemc L™ sefug ternedi ate for the
active enantionmer. The acf enantlorrers [ ed by separation of
racemate for exanple b pFact i onal cr | gt resol ution or HPLC
on a chiral columm (fo exarrpl e a Chiral pak Z ggoe’dl um) .

Alternatively the acti gpantiotners may be made by chiral synthesis from
chiral starting material § ufder conditji ons which will not cause raceni sation
or epi nerisation, or by derivatisation with a chiral reagent. The term
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carboxylic 20 acid roup whi ch are converted in a , particularly a

hurman, siGtealkyhgrovprapd phirmacensicaily geespablersalts thereofor conJ ugate t hereof. The

term’ prodrugtﬁ'ﬁbgo |ncI e&ﬁs de”%ﬁlt |!ve§]80f }he hﬁdl’!OX}[ subactﬁuentm;lMen
R represent B’JF’E’?
human, 'Odgzté@ﬁ};t tﬂ!@éﬂi‘é/axﬁftﬁbiﬁfd}éc&aéﬁkttas%aﬂiﬁ‘ﬂdﬁig%ﬁ:htc@ﬁbg%parét&d%‘0‘“ d be

under st whi [ st not being bound by theory, it is believed that nost
of the actesd:ﬁbetl)lataﬁ Itais smpucmﬂahawmmsu, if met gil; ofithegstivity afthe Compoudis ofifdrinmis y of

t he compound of formula | rodrugs are conyerted. Prodrugs
can beng( 16§ OB CRYHORE Er’ré‘f’h%cﬁc e Ebé’l“\g“‘\'/ﬁwm %z )%aé‘StH snantiome;
SOMeo drlafibbrhd} h&;& PR

knomq?nﬁ%he art. Eor exarrpn’?‘lﬁl‘E sué%déﬁ%grvﬂgc}ggr%l vat ;bgggatg%%éwgﬁﬁm gn
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En rml 09- 396, edited dder, .et a Academ c Pr 1985) ;
V\DZ)ZIO 0 g‘ tgm i o Bgﬁé@o et enantiomer, %or egcamgl tﬂgz mic ' )
mixture, which is ausefu] mtermediate for the active enantiomer.

The active enantiomers may be isolated by separation of racemate for example by
15 fractional crystallization, resolution or HPLC on a chiral colunm (for example a Chiralpak™
AD 250x50 column). Altematively 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.
The term “prodrug ” as used in this specification includes derivatives of the carboxylic
20 acid group which are converted in a mammal, particularly a human, into the carboxylic acid
group or a salt or conjugate thereof. The term “prodrug  also includes derivatives of the
hydroxy substituent (when R' represents hydroxy) which are converted in a mammal,
particularly a human, into the hydroxy group or a salt or conjugate thereof. It should be
understood that, whilst not being bound by theory, it is believed that most of the activity
25 associated with the prodrugs arises from the activity of the compound of formuia I into which
the prodrugs are converted. Prodrugs can be prepared by routine methodology well within the
capabilities of someone skilled in the art. Various prodrugs of carboxy and hydroxy are
known in the art. For exampies of such prodrug derivatives, see:
a) Design of Prodmgs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
30 Bnzymology. 42: 309-396, edited by K. Widder, et al. (Academic Press, 1985);



b) A Textbook of Drug Design and Devel opnent, edited by Krogsgaard-Larsen
and H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H
Bundgaard p.113-191 (1991); c¢) H Bundgaard, Advanced Drug Delivery

Revi ews, 8:.1- 92); s d) H Bundgaard, et -at, Journ Wﬁ% uti cal
Sciences,&#ogggg%’%%&; and e) N Kakeya, et at, Chemalllﬁ;'g{;%?@g ,@2:692
(1984). The above docunments a to e are-derein incorporated by reference. In
vivo cl eavabl e esters are just one type of prodrug of the parent nol ecule.
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(1) that “contains a car Xy group-is,
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body to produce the parent acid or cohol . Suitabl e pharmaceutically
accept abP-&1&dPLEYKYr carboxy include CL.6al koxymethyl esters, for exanple,
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di oxol ere)2- onNyKd)(/W et dn Chap Fhar Bullc 32:692 (1984 et hyl esters, for exanple,

1- met hoxycar banyl.oxyet hyl .. and ma Jorned at.any .carboxy group in the
conpounds of Wﬁ@%ﬁggﬁﬁn&%g%Aﬁaﬁéﬁ%%gcﬁmggﬁquﬁ cl eavabl e) ester
of a conpoundiofivg fieavableBstens rke fust blietype @F piidhs Gf tY Phrelymeleoute. AD Gt 1ieS

I norgani ¢ esters such as phosphate estérs (includi ng 20 phosphoram dic
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and 2, %Wb&%ﬂ%%&%%ﬁuﬁ&ﬂ%ﬁL%ﬁ%ﬁ shicahysabl e

ester form ng groups roxy I nclude al kanoyl, benzoyl, phenyl atetyl
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i ncl ude mphol i no and pi ring ni'trogen" atomVvia a
met hy| snk3ghiaxaien-2-onjlmeshyl esters; foyesamplenS-ahethylel Benzoyl ring. A specific
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Soltlvat edhi;ﬁﬂ%eﬁﬁﬁﬂmtﬁnhwmﬂﬂﬂysm (o leavable)eseer vhi esinpaindsf the forsmlaqTpe
under st ood t hat, the
that contains a hydroxy group includes inorganic esters such as phosphate esters (inchavding

20 phosphoramidic cyclic esters) and o-acyloxyalkyl ethers and related compounds which as a
result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group/s.
Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and

25 phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino kinked
from a ring nitrogen atom via a methylene group o the 3- or 4- position of the benzoyl ring.

A specific compound of the invention is: ,

30 (25)-2-ethoxy-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }ethyl)phenyljpropanoic acid

and pharmaceutically acceptable salts thereof.
1t 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
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WO 2004/ 113276 PCT/ GB2004/ 002619 -5 present invention enconpasses all such
sol vated fornms. Certain conpounds of the present invention may exist as
tautomers. It is to be understood that the present invention enconpasses
all such WS 376 Vet hods of preparation 5 The corrpounpéreh‘;ogﬁu#wentlon
may be prepared as outlined bel ow. However, the inventionis not Timted to
t hese met hods, the conpounds may al so-l¥e prepared as described for
structurally related conpounds in the prior art. The reactions can be
carried Vafed 5 Qq,ﬁ,%%a'goﬁc{hé ckdiR

experi tal @gggﬁ%mn&mhﬁpounggg%?s?grwﬁgfﬁ%?a%? prepared byﬂrr eacting a
corrpoundmuéntfommmyl existlas tdfforfiers.Nz is t0 ®2 hderptoGdRtat theapr@@PCSerdtioni n which T i s
as previous defi ed and R represents a prot ectl ng group for carboxylic
hydr oxy ‘@]PBH%”& Sl IBUAMELS. ¢ he standard text "Protective Groups in

Organi c ﬁg%ﬁg@f@sgm%ﬂ& Edition (1991) by G eene and Wits, with a

de- pr ot eCtl he protecting group may 15s al so be a resin, such as
Vang rasin orTid cidpouats of the invebden nhay beprepareﬂrastoadmed@elgmmmwewuyﬂime
removed in accqrdance,to techm ues which are, well known tﬂ(}é led in

the art. mmonéwf » t1he comBPRIds gy B PrER group
or an arg gg%quﬁ tggg% L5360 ﬁe I%ﬁ{gel’
Such esters can&ég reacte .a%%{%)bgg hn%ectg? ng rg%gee{:]t e. B& °

hydr ol y%mﬂgﬂmcﬁmesmmwmimmmtﬂmna m xture of 20 THE and
water, at a terrperature in the range of 100C to give conmpounds qQf formula

L Corrpounds ermpimds ph qrm“hﬁ']énﬁéWER?BEFe@@YEWQQICOF’HPMHF@QI&nd are

cl ai rreg as anot her aspect of the present invention. Conpounds of forrmula II

in whiCh Tis O may be prepared by reacting a conmpound of fornula Il1l 25 CH
O I
O \/\@\/CL
COR?
SOCH

in which T is as previously defined and RF represents a protecting group for carboxylic
hydroxy group as described in the standard text "Protective Groups in Organic Synthesis”, 2°°
Edition (1991) by Greene and Wuts, with a de-protecting reagent. The protecting group may
15 also be a resin, sﬁch as Wang resin or 2-chlorotrityl chloride resin. Protecting groups may be
removed in accordance to techniques which are well known to those ski]ied m the art. One
such protecting group is where R? represents Cj¢alkoxy group or am arylalkoxy group eg
benzyloxy, such that COR? represents an ester. Such esters can be reacted with a a de-
protecting reagent e.g. a hydrolysing agent, for example lithium hydroxide in a mixture of
20 THF and water, at a temperature in the range of 0-100°C to give compounds of formula L
Compounds of formula II are believed to be novel intermediates and are claimed as
another aspect of the present invention.
Compounds of fornmia IT in which T is O may be prepared by reacting a compound of

formula ITT
o
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SO2CH3 111 WD 2004/113276 PCT/ GB2004/ 002619 -6- with a conpound of fornula
WHO I OCZHS CORP IVin which R is a protected hydroxy group, for exanple
Rp is benzyl oxy or etboxy, in the s presence of a coupling agent for
exanpl e cygygBifiyienet ri - N-butyl phosphorane.  Conpoundsp @{.)

which. T is S or NR may be prepared by anal ogous routes or by ot her rret hods
known to those skilled in the art. For‘@xarrple when T is NR a prinmary am ne
conprising one part of formula I may be forned and then al kyl ated or

reduct i veiith a comdpiwlid efifdrgmBr®Mduce a secondary or tertiary amne of formula I
as required with optional io protection and deprtoection steps as
appropriate. Conpounds of fornmula Il and IV may be prepared by nethods
described in the Exanples E{Qby anal ogous nethods known to those skilled in

the art. The conpounds of t Oy|Ry bgy gpl ated fromtheir reaction
i's Pr§or§s skilled in the art will

m xtures using conventional techniq

appreciate that, in order to obtain sQnpss I nvention in an
alternative and in some occasi ons, nore conveni ent manner, the individual
process steps nentioned herenbefore may be perforned in different order,
and/or the individual reactions may belYerformed at different stage in the

overall route (k.e. chemcal transformations gay be E{{wformed upon
di  f er enf® Wik mwm%&ww% He ey

i ch GoReREP6F L CBEnL Bl R SREPR cy b iR bud @f‘#ﬁ%fﬁéé?gi es

or products ifnomp@ms@ffwmmaﬂwaﬂxs%fmxaaﬁbepmp@ed analbfGustBtes €d
product . Phar naceutlcal preparations 25 The conpounds of t e i nvention wl |
nor mal | yOTIRY QtEeR I@wvmatb@ﬁ@wmﬁ@@h&r example whber, Fds Dilfsa primary

LQBT?SFS%@aneﬁé?ﬁémﬁgﬂ%f%f%%%%ﬁﬁ% e oS e e Br R L

of phar nEkgeted ea mmwa@mda?erwmylmoﬁmmqwde@ﬁmﬂhﬁﬂmm
i nvention or ap ar maceutical ly
10 protection and deprtoection steps as appropriate.
Compounds of forrmla ITl and TV may be prepared by methods described in the
Examples or by analogous methods known to those skilled in the art.

The compounds of the invention may be isolated from their reaction mixtures using

conventional techniques.

15 Personssldlledmthemtwiﬂappreciatethat,mordertoobtameonpmmdsofthe
invention in an alternative and m some occasions, more convenient manner, the individual
process steps mentioned hereinbefore may be performed in different order, and/or the
individual reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be performed upon different intermediates o those associated

20 hereinbefore with a particular reaction).

The expression “inert solvent” refers to a solvent which does not react with the starting
- materials, reagents, intermediates or products in a manner which advetsely affects the yield of
the desired product,

25 The compounds of the mvention will normally be admmstered via the oral, parenteral,
intravenous, intranmscular, subcutapeous or in other injectable ways, bﬁocal, rectal, vaginal,
transdermal and/or nasal route and/or via inhalation, in the form of pharmacentical
preparations comprising a compound of the present invention or a pharmaceutically
acceptable salt, in a pharmaceutically acceptable dosage form. Depending upon the disorder



acceptable salt, in a pharmaceutically acceptabl e dosage form Dependi ng upon
the disorder WO 2001/113276 PCT/ GB2004/002619 .| and patient to be treated
and the route of adm nistration, the conpositions may be adm ni st ered at

varying d ble daily doses of the conmpounds of
therapeut%gﬁmf’fég{‘;?rent of humans are about 0.0001-100 iéﬁﬁg%@{'/ viei ght

preferably 0.001-10 ng/ kg body weight.-7s Oral formul ations are preferred
particularly tablets or capsul es whi ch nmay be formnul ated by nmethods known to

range of it Bei g ARsR a0 o St ] MfRREAron, B8 AL TS ' "0y,

100ng anﬁﬂxﬁﬁm@edmw dgseko a further aspect of the invention there is

t hus provided_a %har maceutical to fornmulation inclu Iag?a y. of the
conpounds of YHieblefadiyidoses ofshe paTERQRRELOk aweyn%@etg% icalizeatient of o

t her eof w} Oalgggg uents
and/ or ]%d%??’ﬁ%?éség@@%ithgg% = e‘g&% i"ﬁ?éég@ Pq?(%el ou ad?)gﬁfo?&f%l a (1)

are useful f oDrdl femmilaiphy rgprefeaed batictiladg tablsts or c@suif:s whichi oal beeondi ti ons
associated with i nherent. or i1 nduced reduc d senS| t‘gxge to | nsul in (| nsul i n

r esi st anfoEyulaied bygmerbpds ke wactodhese; skiligd the aptiYeahol i ¢

e 4 0 SO P s |

hyper i n. 50ihg81€0ing anll 250Gl ycaeni a, type 2 diabetes and the dyslipidaem a
characteristicall ¥ appear| ng with | nsul in resistance. This dyslipidaem a,

al so zo knowAg® frtheg asnest ofjthe mvetiqn these ds thug provided Aphasmareutierl by

" popr Bt %ﬁﬁt@t{%ﬁ%ﬁeﬁ%@yc@tﬁé ﬂeﬁo&w%‘ét siton. H BhBRel ity LRRBERE Y
density ddrivafivetthdrtof| Admikire Mathahamede aﬁt@diﬂ?\ﬂab&pm afyovints, fiidnitchei/drevel s

and high Apo B levels in the presence of sma dense, | ow density

| i popr ot €4W&S. (LDL) part i cl es, phenotype B. 7S The conpounds of the present
i nvention ar epEXRes ] eiseful in treating patients wth conbined or
m xed hyper | i'prde degrees of hypertriglyceridem as and

post prandi al mesfbresvndecsmpom& of Srmvld (Moast nssfiliefor tRPrd Qiiforateatrient

nmet abol | c syndrone, Treatnment with the present conpounds is expected to

| over ¥ Célatcal endisions apsocipndovith inhereationipducg ireduced sensitivity do wsulin

:;Pﬁr gfsl %&%ﬁ&%&mﬁ%%# ovar%gy(g]fsgmg?e cortt’gl ¢f orctigonl]cr?(':l ude

Macro  These chmcal conditions will include, but will not be limited to, general obesity, abdominal
obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type 2 diabetes and the
dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaemia, also

20 known as the atherogenic lipoprotein profile, is characterised by moderately elevated non-
esterified fatty acids, elevated very low density lipoprotein (VLIL) triglyceride rich particles,
high Apo B levels, low high density lipoprotein (HDL) levels associated with low apoAl
particle levels and high Apo B levels in the presence of small, dense, low density lipoproteins
(LDL) particles, phenotype B.

25 The cornpounds of the present mvention are expected to be useful in treating patients
with combined or mixed hyperlipidemias or various degrees of hypertriglyceridemias and
postprandial dyslipidemia with or without other manifestations of the metabolic syndrome.

Treatment with the present compounds is expected to lower the cardiovascular
morbidity and mortality associated with atherosclerosis due to their antidyslipidaemic as well

30 as antiinflammatory properties. The cardiovascular disease conditions mchde macro-
angiopathies of various internal organs 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
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The present ipvention provides a method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of forrmlaIto a
mammal (particularly a human) in need thereof. '

In a further aspect the present invention provides the use of a compound of forrmla I

20 as a medjcament,

In a further aspect the present invention provides the use of a compound of formula I
in the manufacture of a medicament for the treatment of insulin resistance and/or metabolic
disorders.

Combination Therapy

25 The compounds of the invention may be 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.
The compounds of the invention may be combined with another therapeutic agent that
decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating levels of

30 LDL-cholesterol. In patients with diabetes mellitus the compounds of the invention may also
be combined with therapeutic agents used to treat complications related to micro-
angiopathies.



The conpounds of the invention may be conbined with another therapeutic
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such salts or_ prodrugs thereof are well ]Jnown _ in the art. These include the
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15 WO 99 7 8 [ 4 . WO
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02/ 08584deitaWeoflibt, O PhdBuaceutidally SheeptabkQBs, s8R atesiolvatesnsishc Riltolop Prodfugs
Therapeutic Patents, 10 (5), 623-634 (in particular the conpounds descri bed

in the ptemsof Suiteble PRAR alpha pnd/orgamoma pgopists pharmaasguticaltlyaccspsahle seden, 43,
527 which.,are alJ .incerporated herein.b 0 ref.erence, Partigcul arl PPAR
oF e S, RovereE RERRR BT PR aF oo pre eI EAINT n b i TS el
298585) , &ﬁicuﬂ?fmzcﬁaﬂi&@% N01/1288 WO G 2 WS 99/2870, mbaglédgaz one
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ci pr of isbWAR 89638y WO HB417941, WERDHHD1 1)z ¥ 04008798 VO 0(B0Z934AWCCL X- 0921,
G 57705000 W /08187 YO 581835 WODRERRGa WD R B o)
agon St O e o e L hony T e oy -
Patents, 10 (5), 623-634 (in particular the compounds described in the patent applications
listed on page 634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by

20 reference. Particularly a PPAR alpha and/or gamma and/or delta agonist refers to muraglitazar
(BMS 298585), rivoglitazone (CS-011), netoglitazone (IMCC-555), balaglitazone (DRF-2593,
NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil , ciprofibrate, pioglitazone,
rosiglitazone, AVE-0847, AVE-8134, CLLX-0921, DRF-10945, DRF-4832, LY-518674, LY-
818, LY-929, 641597, GW-590735, GW-677954, GW-501516, MBX-102, ONO-5129,

25 KRP-101, R-483 (BM131258), TAK-559 or TAK-654. Particularly a PPAR alpha and/or
gamma and/or delta agonist refers to tesaglitazar ((S)-2-ethoxy-3-[4-(2-{4-methanesuiphonyl-
oxyphenyljethoxy)phenyl]propanoic acid) and pharmaceutically acceptable salts thereof.

In addition the combination of the mvention may be used in conjunction with a
sulfonylurea for example: glimepiride, glibenclamide (glyburide), gliclazide, glipizide,

30 gliquidone, chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide,

glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide,
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
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and sodium salts are disclosed in European Patent Application, Publication

No. EP- AisOppyir2-[ NanethylaV-(BiethylgydfonyD)-amindpyiimidieds- yﬂ(éR;S@)fM-dﬂlyé@X)rM( 2),
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salt. The compound (E)-7-[4-(4-ﬂuomphenyl)—6—1sopmpyl—2— [methyl-(methylsulfonyl)-

amino]—pyrimidin-S-yl](BR,SS)-3,5—dﬂ1ydroxyhept-6-enoic acid, and its calcium and sodium

salts are disclosed in Buropean Patent Application, Publication No. EP-A-0521471, and in

Bioorganic and Mediciual Cheristry, (1997), 5(2), 437-444. This latter statin is now known
25 under its generic name rosuvastatin,

In the present application, the term “cholesterol-lowering agent” also includes
chemical modifications of the HMG-CoA reductase mhibitors, such as esters, prodrugs and
metabolites, whether active or inactive.

The present invention also includes a compound of the present invention in

30 combination with a bile acid sequesteriug agent, for example colestipol or cholestyramine or
cholestagel

The present invention also includes a compound of the present mvention in
combination with an inhibitor of the ileal bile acid transport system (IBAT inhibitor).
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One particular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-
butyl-3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,4-benzothiazepin-8-yl B-D-
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25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1-phenyl-1-[N-(2-
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benzothiadiazepine;
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0 Accordmgtoanaddltlonalfurtheraspectofﬂlcpresentmvennontherempmwdeda
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 ora
prodrug thereof, optionally together with a pharmacentically acceptable diluent or carrier,
with the simultaneous, sequential or separate administration one or more of the fo]lowmg

25 agents selected from:

a CETP (cholesteryl ester transfer protein) inhibitor, for example those referenced and
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by
reference;

a cholesterol absorption antagonist for examp]c azetidinones such as SCH 58235 and those

30 described in US 5,767,115 which are mcorporated herein by reference;

a MTP (microsomal transfer protein) inhibitor for example those described i Science, 282,
751-54, 1998 which are incorporated herein by reference;

.



w According to an additional further aspect of the present invention there
I's provided a conbination treatnent conprising the adm nistration of an

ef fective anmount of a conpound of the formula I, or a pharmaceutically
accept abl é{ ? vate, solvate of such a salt or a prodrug thereof,
optional | S’“?gd(? H‘?‘é with a pharmaceutically acceptabl e dPFUEBZOU0WAR i er
with the simultaneous, sequential or sd@garate adm nistration one or nore of
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e e Ot S onitt o imverse agonist kot exanple a4 dascaibed 1 W01 0700 and EP 65635 ;
aspirin;

15 a Melanin concentrating hormone (MCH) antagonist;

a PDX inhibitor, or |

modulators of nuclear receptors for example LXR, EXR, RXR, and RORalpha;

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

2 animal, such as man in need of such therapeutic treatment.

Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof, including active metabolites, which can be used in
combination with a compound of formula I include but are not limited to, the following
compounds: alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril

25 hydrochloride, benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril-
glutathione, ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid,
enalapril, enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril
sodium, fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4,
idrapril, imidapril, indolapril, indolaprilat, libenzapril, lsinopril, lyciumin A, lyciumin B,

30 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,




or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically acceptable
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I, or a ically acceptable salt, solvate, is solvate of such a salt

or a praodrug t her eof .in si mul t aneous, sequentlal or separate
Therefore in an additional feature of the invention, there is provided a method of

20 treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a corpound
of formula I, or a pharmaceutically acceptable salt, soivate, solvate of such a salt or a prodrug
thereof in simmltaneous, sequential or separate administration with an effective amouﬁt of one
the other compounds described in this combination section or a pharmaceutically acceptable

2s salt, solvate, solvate of such a salt or a prodrug thereof. |

According to a farther aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula I, or a pharmaceutically acceptable salt,
solvate, solvate of such a st or a prodrug thereof, and one of the other compounds described
in this combination section or a pharmaceutically acceptable salt, solvate, solvate of such a
3p salt or a prodrug thereof, in association with a pbarmaceutically acceptable diluent or carrier.
According to a further aspect of the present invention there is provided a kit
comprising a compound of formmla I, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, and one of the other compounds described in this

{



adm ni stration with an effective anmount of one the other conpounds descri bed
in this conbination section, or a pharnaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof. Therefore in an
additiona,h’fe t}urf of the invention, there is provided a nmethod of zo
treating ?p’é’?‘?’ W ¥enic conditions in a warm bl ooded aniHel/CBAYSMOKY an, in
need of such treatnment which conpriseg7adm nistering to said animal an

ef fective amount of a conpound of fornmula I, or a pharmaceutically

acceptable.salt. sglvate, .solvate such salt or a praodr thereof in
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of one KBgmgith@Ecfcompounds described in this conbination section or a
pharmaceutically acceptable 25 salt, solvate, solvate of such a salt or a
prodr ug t her etdcording tr aifumther aspecticfithepreseat pyentiar thetecis promidediaddt t here i s
provi ded_a pharmaceutical conposition which conprises a conpound of fornula
I, or a eutically acceptable salt, solvate, solvate of such a salt
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of such saltooapaidrupthereofrin difiystuvdtrdesége formassoci ation with a
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solvate o0 %tgiwégoslg??%grl a progrﬁgg’w{ther of, an o%ghgféﬁrﬁe}‘lgtﬁhe\#&tgonpounds
descri bedrmyandhi s WO 2004/ 113276 PCT/ GB2003/ 002619 -17 conbi nati on section
or a pharmaceutically acceptable, salt, so] vate of such a salt or a

sol vat e,
prodr (g @ KeRteBer mpasdPTPoRaIRBg Said, first Ao seeqnddosage foRBS.pr esent i nventi on

there is proyj : i ﬁ’%ﬁ%%}:‘ e In R’?e%}zt EReHRd ; gronrﬂieﬁlél I, or a
phar maceuti ca §%§%§p&ta e s ?,O?ggl a e,ﬂlg%%vate oflg) uch a kgtalt or a
prodrug dobgesmp; in a first unit dosage form b) one of the other conpounds
described in this combi nati on section or, a pharnaceuti fal I zo achg‘tggbl e

sal t, scbe£pEpow offpemeln eeraphermageuticllyaceeriable galt 1watvatss solyate f S1KBAnd uni t
dosage (ol pidkd fefebr. 5t i APERTAlAUioRRPhAEHDE ki drckier 30, RCTC"
I's prayifdecink dosige fogfipri sing: a) a conpound of formula I, or a
R T SR RERC R R —
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in a second unit dosage
form; and
¢) container rneans for containing said first and second dosage forms.
20 According to another feature of the nvention there is provided the use of a compound
of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and 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 the
manufacture of a medicament for use in the the treatment of metabolic syndrome or type 2
25 diabetes and its associated complications in a warm-blooded animal, such as man,
According to another feature of the invention there is provided the use of a compound
of the forrnmla 1, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and 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 the
30 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



salt or a prodrug thereof, together with a pharnmaceutically acceptable
diluent or carrier, ina is first unit dosage form b) one of the other
conpounds described in this conbination section or a pharmaceutically
accept ab'ﬁosngimsfﬁl vate, solvate of such a salt or a prf@f/&ﬂz&bﬁﬁﬁ , In a
second unit dosage form and c) container neans for containing sard first
and second dosage forms. 20 Accordi ng <t -another feature of the invention
there is provided the use of a conmpound of the formula I, or a
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DMF N,N-dimethylformamide

THF tetrahydrofuran

20 MeCN acetonitrile
MeOH methanol
TEA - gifluoroacetic acid
triflic - trifluoroacetic
NH.OAc ammonium acetate

>

t triplet
singlet
d doublet



Measurenents were nmade on the delta scale (8). Unless otherw se stated,

chem cal shifts are given in ppmwth the solvent as internal standard rs
Abbr evi ati ons DVSO di net hyl sul foxide EtOAc ethyl acetate DWVF

NN- di et h r L.de THE tetrahydrofuran 20 MeCN acetonitrile MeOH

met hanol w{yf?%oroacet ic acid triflic trifl uoroacef‘?@cnﬂﬁ”ﬂ%‘%mni um
acetate H B H,,, H 25 9-BBNis t trijd9%t s singlet d doublet WO

2004/ 113276 PCT/ GB2004/ 002619 -19- g quartet in rmultiplet bs broad singlet
s Exanple 1 a) Ethyl _ :
(2S)-2- 1 hoxy- 3-(4-{[(b?‘}aﬁeﬁororret hyl ) snl f onyl ] oxy} phenyl ) propanoate A

cool ed sglution of tri fﬁ]{ﬂgipmhydri de (1.24 g, 4.39 nullol) in CH2ClI 2 (13 nl)
was slowy added to a solution of triethylamne (0.61 g, 6.0 mmol) and

et hyl (28) - 2- et hoxy- 3- (roadsgigglekyphenyl ) pr opanoat e (prepared as described in
W99/ 62872) (0.95 g, 4.0 mol) in io CH2Cl2 (20 nL) at - 40 C under argon.
The reaction mxture was stirred at - 40 Cfor 1.5 h and washed with cool ed
0.5 M aauemile I(HSO4, saturated aqueous NaHCOB, and brine, dried

a) Ethyl (25)-2-ethoxy-3-(4-{ (trifflaoromethyl)sulfonyljoxy }pheny))propanocate
A cooled solution of triflic anhydride (1.24 g, 4.39 mmo}) in CH,Cl, (13 mL) was slowly
added to a solution of triethylamine (0.61 g, 6.0 mmol) and ethyl (25)-2-ethoxy-3-(4-
 hydroxyphenyljpropanoate (prepared as described m W099/62872) (0.95 g, 4.0 yamol) in
10 CH,Cl, (20 mL) at ~ 40 °C under argon. The reaction fnixture was stirred at - 40°Cfor 1.5h
and washed with cooled 0.5 M aqueous KHSO,, saturated aqueous NaHCOs, and brine, dried
over NaySOy and evaporated to give the title compound as an oil (1.42 g, 96 %).
'H NMR (CDCl;, 400 MHz): 8 1.09 (t, 3H, J=7Hz), 1.18 (t, 3H, /=7 Hz),2.99 (4, 1 H, J
=8 Hz),3.00(d,1H,/=5Hz2),3.30(dg, 1 H,/=7 and 9 Hz), 3.60 (dq, 1 H, J=7 and 9
15 Hz),3.97 (dd, 1H, J=5 and 8 Hz),4.13 (g, 2 H, J= 7 Hz), 7.15 (dm, 2 H, /= 9 Hz), 7.30
" (dm, 2H, J=9 H2).
3C NMR (CDCl, 100 MHz,): § 14.0, 14.8, 38.4, 60.8, 66.2, 79.4, 118.6 (q, J = 320 Hz),
120.9, 131.1, 137.9, 148.3, 171.9
h) Ethy} (25)-2-ethoxy-3-(4-vinylphenyl)propancate
20 Tributyl(vinyl)stannane (0.98 g, 3.1 mmol) was added to a mixture of
dichlorobis(triphenylphosphine)palladium(IT) (95 mg, 0.13 mmo}), LiCl (0.57 g, 13.5 mmol),
and ethyl (25)-2-ethoxy-3-(4-{[(triftlaoromethyl)sulfonyljoxy } phenyl)propanoate (1.00 g,
2.70 mmol) in anhydrous DMF (20 mL) under argon. The reaction mixture was heated to
reflux overnight, cooled to room temperature, and poured into water. The aqueoizs phase was
25 extracted with ether and the combined organic extracts were washed with water and brine,
dried (MgSQO,) and filtered, and the solvent was removed under reduced pressure. The crude
product was chromatographed over silica gel using a mixture of ethyl acetate and heptane
(20:1) as the mobile phase to afford the title compound (0.45 g, 67 %).
"H NMR (CDCl;, 400 MHz): § 1.16 (t, 3H, J=7 Hz), 1.22 (t, 3 H, J = 7 Hz), 3.00 (m, 2 H),
30 3.35(dg, 1 H, /=7 and 9 Hz), 3.60 (dg, 1 H, J= 7 and 9 Hz), 400 (dd, 1 H, /= 6 and 7 Hz),
4.17(q,2H,J=7Hz),5.20(dd, 1 H, J= 11 and 1 Hz), 5.71 (dd, 1 H, /= 18 and 1 Hz), 6.69
(dd, 1 H, J= 18 and 11 Hz), 7.20 (dm, 2 H, J= 8 Hz), 7.33 (dm, 2 H, /= 8 Hz).



over Na2S04 and evaporated to give the title conpound as an oil (1.42 g, 96
% . tH NWR (CDCI 3, 400 MHz): S 1.09 (t, 3 H J =7 Hz), 1.18 (t, 3 H J =7
Hz), 2.99 (d, 1 H J =8 Hz), 3.00 (d, 1H,J=5Hz),3.30(dg, 1 H J =7 and 9

HZ)| 3. 60vigisheatidsdc7andd 15 Hez) . 3. 97(dd,

1H, J= 5and8Hdzj§b04l ii%?q oH, J=7Hz) , 7. 15(dm 2H, J=9Hz) , 7. 30  ( BCRCBIOQMNIELY, 11y
"C NVR (CDCL3, 100 MHz,): S 14.0, 14.82088.4, 60.8, 66.2, 79.4, 118.6 (q, 7
=320 H2), 120.9, 131.1, 137.9, 148.3, 171.0 b) Eihyl

(Z5) - 2- eBpgye] MRS ARDORADORH 6, 6%, 6612280 114.8Y126°, 1893349, 98

g, 3.1 mol) wa to a¥m xture
di chl orotgﬁsﬁtms@h@m/hphosphl ne) pal | adl um(11l) (95 ng, 0.13 mml), LiC (0.57

, 13.5 mmol) and et (25) - 2- et hoxy 4-]

ggthr:juwronetﬂww)f y @xr (&bmmmtbﬂéphmi Hpmt)wage 52'20 mmlt) in !
ot ex o BRAT ¢ F ) 6 WG e OO oL AR Tl bt 6 iR RhiE P
aqueous @hAIESIRethdRy S {4-is @ﬂeﬂ!l}ﬁi‘o“ Bade (@B¢ &mamm) %@ fryOTHR Rindere Xt r act s

were washed with water and grlne d‘ﬁl and filtered, andthe
sol vent axa@nmoummwamqomgz@r@deﬂwmmawh

((:g(r)orf)atg(g{q(ﬁg SFB |E'e5 # Ilci}tgel ﬁshggqﬁ]gm x#%%égj g E%“P cetate méjeptane
g"\/go( (CDQi]m &2 thgi}(soﬁni;) lﬁw(&r%' ﬁyer]was7wk’ﬂ]hH§w11 & 60 d dihed ISM%MZ) 1
Hz), 4, Ofitqred and evapojated Mad&mpﬂuctme&pu(:ﬁed By iﬂ,ashwhﬂzxmmgrap&ymhcaid 1 H,

)1 Bk ol ol o i 12 1
T L R L

(2S) - 2el DHxY, 239 @, ZH)) BB OEge1 mumm Hﬂl,mﬂm £ H) JEBNaxf 9 BIth& (rﬁ. L of
a 0.5 Msolution in_hexanes) was tirred solution of ¢ s_ethyl
(29) - 2- &h&@@%@a&rﬂyﬂ%é&%@& &s&m”aﬂ@) 7644%2 H, Jrs® My 119 (o Hife
under ar,ggrhz}'he reaction mxture was stirred for 22 h under argon

Tri met hyl e N-oxide dihydrate (0.60 g, 5.4 nlnpl) was added and the

m xt urg GNNMRACHUL, 75 HHADS 42! 15, g@s @nd9, 6€0.8U6%6, 6@ 1.180at hes 7(B®.41L) . The

organi c | ayer was washed wth brlne é) dri ed (M ), filtered, and
evapor at B8.1,186.6¢c LT3 pr oduct was purlfled by flash chromat ogr aphy (SI l'ica,

d)  Ethyl (25)-2-ethoxy-3-[4-(2-{4-[(methylsulfony])oxy}phenoxy}ethyDphenyl]-

propangoate

A solution of cyanoncthylenctri-N—bﬁtylphosphorane (0.663 g, 2.75 mmol) in THE (1.5 mL)
20 was added to a solution of ethyl (25)-2-ethoxy-3-[4-(2-hydroxyethyDphenyl]-propancate

(0.244 g, 0.92 nunol) and 4-hydroxyphenyl methanesulfonate (0.172 g, 0.92 oY) in THF

(1.5 ml). The reaction mixture was heated at 150 °C in a microwave oven for 10 minutes.

The solvent was removed under reduced pressure. The crude product was purified by flash

chromatography (silica, heptane/ethyl acetate 3.1 as the mobile phase) affording 0.167 g (42
25 %) of the title compound. '

"H NMR (CDCl, 400 MHz): 1.17 (t,3H,/=7Hz), 1.21(t,3H,J=7Hz),2.99 (m 2 H),

3.06(,2H,/=7Hz),3.10(s,3H),3.36(dq, 1 H, /=7 and 9 Hz),3.61 (dg, 1 H, J=T and 9

Hz), 4.01 (m, 1 H), 4.10-4.20 (m, 4 H), 6.89 (dm, 2 H), 7.18 (dm, 2 H), 7.19 (bs, 4 H).

BC NMR (CDCk, 75 MHz): 14.2, 15.0, 35.2, 36.9, 38.8, 60.7, 66.1, 69.0, 80.0, 115.3, 122.8,
3 128.6,129.3, 135.2, 136.0, 142.4, 157.5, 172.2. *

&) (25)-2-Ethoxy-3-[4-(2-{4-[ (methylsulfonyl)oxylphenoxy Jethyphenyljpropancic

acid

L

%



1o heptane/ethyl acetate 3:1) to give the title conmpound as an col orless oil
(0.24 g, 62 %. 1H NWR (CDC13, 600 MHz): 8 1.17 (t, 3 H | =7 Hz), 1.22 (t,
3H,J:7Hz)284(t2HJ:7Hz)299(m2H) 3.36 (dg, 1 H J=7
and 9 Hz) H J=7 and 9 Hz), 3.84 (m |

H), 4. OO(tW%(@C}l?'% 4.17(q, 2H, J=7Hz) , 7. 14(di n, 2H, J=8Hz) , FCHEBH0A0%G1%

=8Hz). 15 13C NMR (CDCl13, 75 MHz): S 14212, 15. 1 38.8, 38.9, 60.8, 63.6,

66.1, 80.1, 128.7, 129.4, 135.1, 136.6, 172.3. d) Ethyl

o SR s BB L] S SR,

mol ) i r(2i{I4L[Eméthyﬁu]fhhyl)&@]pﬁﬁoﬁg@dﬂ@l)@he@lpﬁipamﬁa (D67 ®EY.B8 mmol) in
(28) - 2-et hoxy-3 2- hydr oxyet hyl ) phenyl'] - pr' opanoate (0.244 g,. 0.92
nnnol ) élHéFfmﬁgv&rb & nilic TRRGURE Faix Wﬁ%ﬁ‘@‘f gt Toom dermperamrgoysright-Ang) § ¢

(3 TR e A o ) SO

producs mmwlﬁmwwﬁdmtﬁmmmrﬁme@mmw airerﬂeyl acetate
3:1 as the nobile phase) affording 0.167 g (42 25 % of the title conpound.

1H NVR (combimedsggani¢-iayers werq eyaporateds The resiquerwys purified bytpreparagive HELG to47) |

2.99 .21 06 Hz 10 3 3.36 (dg, 1 H J=7
and 9(m ‘gz’é‘i"%&h afcqlw%ffﬁbﬁz#mg %ﬂé 2 01 (mH?- 5 160 %0 (m 4
H, 6. 89 NMIR 210D, ggﬁ;nﬂilﬁ-ﬂﬁ e;%idbiiipJNWaﬁ ), PV )

14.2, 15. o 35.2. 36, 9 =Y 1, 690 115.3,122.8, 30 128.6,
129. 3, 13502(m, B3H), 3, 121623 M) 1327 Gdq, 152, = 7 ehd 0 1), RSE(dpiyH, 3 + 7-ap@ 9{He)[ (e

e o G b o 1 54ad  Ha A G D dF s ey il Fat P bt 1A

sol uti or, et hyl (2S)-2-ethoxy-3-[4-
(2-{4-[(ne ‘hyl sul fonyl ) oxy) phenoxy} et hyl ) phenyl ) propanoate (167 ng, 0.38

mol ) i FC RNR@DsODAI0D NIBIZ)TY 15.3186.2,834 40N, 66.7L70.%, 8865; 136,57 B2, aR9rgom
tenperature overnight and | M HCl(2 m.) was added. The THE was renoved

under rdd0Sed3ph Nk d44BnIBZUI8AE phase s was diluted with water and

extract three 2C Phase. .Separ at or conbi.ned organic
Cayer s e%ss%ﬁ@a%ﬁaﬂﬁ&%%ﬁs%@ﬁmﬂ %Wé‘a%@f BBLC Lo
give tmattamdu@theaasta)f@mmblee@la ithe 41k bédﬁlij (CD30D, 500 MHz):
S 1.08 (Bt 3 H J =7 Hz), 2.86 (dd, 1 J— and 14 2. 96-
jological activity
The compounds of the invention were tested in the assays described in WO03/051821.
The compounds of formmla I have affinity PPARa and PPARY. The compounds of formuia I
are selected because of their superior PPAR alpha/gamma profile in vitro and/or higher

20 affinity and/or better in vivo efficacy. The compounds also have a better 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}) propcrticé, for example improved metabolic stability in
vitro or bioavailability. The compounds also have an improved solubility and/or a promising

25 toxicological profile.



3.02(m3H), 3.12(s,3H),3.27(dq, | H J =7 and 9 Hz), 3.57 (dq, | H J 7
and 9 Hz), io0 3.93 (dd, 1 H J=4 and 9 Hz), 4.12 (t, 2 H J=7 Hz), 6.90
(dm 2 H J=9 Hz), 7.16-7.22 (m 6H)..223C NVR (CD30OD, 100 MHz): S 15. 3,
36.2, 37.1, 40.1, 66.7, 70.3, 82.5, 116.5, 124.2, 129.8, 130.5, 137.5,
137.7, 144.3, 159.2, 178.2. The term a phenyl Ctbal kyl group as used in this
specification neans that this group is 15 attached to the rest of the

nmol ecul e by t h&IIMS group, for exanple benzylL Biol ogical activity The
conpounds of the invention were tested in the assays described in

W03/ 051821. The conpounds of fornmula | have affinity PPARa and PPARy. The
conpounds of f br nAlcampowak of femivdat ed because of their superior PPAR

al pha/ gamma profile in vitro and/or higher 20 affinity and/ or better in vivo

efficacy. The conpounds al so hgre~a-f file, whichis
expected to inprove in vivo safe .

invention may have inproved MPK £ ug Met aba

properties, for exanple inpr

pved net abol i c stabi |ty in |¥ro or
bi oavail ability. The conpour§®, mﬂfo have a]CL nproved solubility and/or a
prom sing 25 toxicological profi -22- AIMS 1. A conmpound of formula |

4 7 CZH6 O ClRfibreiy pue OYS6¢ RRind where 20 fflicienty o B, £, By BouOFS ey

represents a H a C 4 yl group or grou

phar maceut i cal ﬁy%&%@@?@@l@@t@éﬁmaﬂemmmnd according to clains
which is (2S)-2-ethoxy-3-[4-(2-(4- to

[ (met hyl sul f onyl ) oxy) phenoxy} et hyl ) pbenyl } propanoic acid. 3. A

phar maceut i cal 2.f or mbmmdmmmtmmimmqmmﬁi I-(B{4laim 1l or to
claim2 in admxtur tab]e adj uvants, diluents
and/ or carri@?& tﬂ&ﬁuﬁ%{gﬁg@@p&m %MMH %% to claim1 or to claim
2 in the manufacture of a nedicanment for the treatnment of |ipid disorders

(dyslipidem a)_ whether or not associated
3. A pharme formulation comprising a compound according to cleitn 1 or to

claim 2 in admixture with pharmaceutically acceptable adjuvants, diloents and/or carriers.

4. The use of a compound according to claim 1 or to claim 2 in the manufacture of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated

with insulin resistance.

5. A pharmaceutical composition comprising a compound as claimed in claim 1 or
claim 2 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.



with insulin resistance. 5. A pharmaceutical conposition conprising a
conpound as clainmed in claiml or claim2 conbined with another therapeutic
agent that is useful in the treatnent oj3_disorders associated with the
devel opment and progress of atherosclerosis such as hypertension,

hyper | i pi daem as, dysli pi daem as, diabetes and obesity. -23- 6. 4 process to

prepare a compond ;ﬁacefsyfdvpthcga:b a&:@%ﬂh&@fﬂoﬁnﬁﬂadla&&d M9 lathNCconiRREl NY a

conmpound of formula Il RCHs Il in ich Tis as

previ ously defrcmmg@mnmque@péﬁmwﬁ protecting group for carboxylic
hydroxy group with a de-protecting reagent. 7. A conmpound of formula I'l , T
OCHs j~ O 14 CORP S2CHS3 II in which T is as described in claiml and Ru
represents a protecting dr 3 hydroxy group. 8. A prodrug of
a conpound of formnula I ling t0 cla &a Lihie prodrug is an in

vivo hydrol ysable (or cl#&avable) ester of carooxy||c acid group in the
conpound of formula (I CORP

SO,CH, il
+ in which T is as previously defined and R® represents a protecting group for carboxylic
hydroxy group with a de-protecting reagent.

7. A compound of formula II

A OO,

SO CH,

in which T is as described in claim 1 and RP represents a protecting group for carboxylic
hydroxy group.

8. A prodrug of a compound of formula I according to claim 1 wherein the
prodrug is an in vivo hydrolysable (or cleavable) ester of the carboxylic acid group in

the compound of formula (I).



