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SELECTI VE PEROXI SOVE PROLI FERATOR ACTI VATED RECEPTOR
MODULATORS FI ELD OF THE | NVENTI ON The present

WO pwsbideon re]lates to a conpound of sel ective PCT/US2004/038232

per oxi some proliferator activated receptor nodul ator
(SPPARM, nore specificali{y a conpound of PPAR gamma
partial agonist, which is useful for the treatnent
and/or prevention of disorders nodul ated by a PPAR

OSWE\@P]&E@AIWW PRULINER REORABETRATED RECEPTOR

proliferator activated receptors (PPARs) are nenbers
of the nucl ear receptor MOMBIEARORS t hat are activated
by fatty acids and fatty acid nmetabolites. The PPARs

bel ong to the subset of nuclear receptors that
E mers with the 9-cis retinoic acid

recept or : Mfg}‘m] r |
as PFFJ’ARa qﬁé@f Se;m?%ﬁ%ﬁegélgt?gﬁ%%u nd | r? as"gé%?é@%%n‘g‘?sr? én ©
pfalideratée aonssed mcdfpmransdu]ﬂEW&PRACRMh encbraispecsiﬂctﬂilwplecoln’fpound of

the liver and hasfaC|I|tate sis of t
Pﬁé@h%‘?@ﬁi’%@lab\i‘ﬁ‘)@ﬁt’p"é}?l 15415 lgafglpﬁy ?@#@F@%@d&tmvennon of

d}sﬁﬁ]gfsﬁb 19aPRicpE{fects. PPARa is activated by a
er o medi tm and 1ong-chain fatty acids, and it is

i nvol ved in stlnulatlng b- oxi dation of fatty acids.
| the activity of fibrates
and humans. Fibric acid

der vat | V%e%Hﬁﬁls@§neﬁJr@lﬁfeFﬁ'i(ﬁta@tlvzftEJ‘%éﬁbﬁt(PPARS) are members of
bezafi brate, ciprofibrate, beclofibrate and

thetroiclebr mceptoagenmefhmﬂaéhag erefickvased by Testyoaidsend fatty acid

RS PR BT SR i

hétefddim&i abigisthe 00dis reﬁas]ctabwe@dpa)rgmdup JhideCubBipky, vwidéh are
t he treat nent Of%ﬁ ertri ceridema. PPARg is the
{4

desagmatesidstRRAR P @rschli’AB axe faner mﬂpctlvetangmg from Xenopus to
hact i vating the program of adi pocyte differentiation.
BBARy is not involved in stinulating peroxisome

proliferappaRd R thdGaln 8fy; e}}hﬁl%@lv@f Snd VR fhéﬁﬁ?erdsanalysw of the
of PPAR g: PPARg | and PPARg2, which differ only in that

nRREWdRg2n by mlacnperaxisadel ptahtﬁsnaﬂm Qﬁeﬁﬁhmnphmtm@lcmfmeen ﬂ)PAROL is
ac?tgvagel?iebyaa%un?ber of medium and long-chain fatty acids, and it is involved in
stimulating B-oxidation of fatty acids. PPARa is also involved with the activity of
fibrates and fatty acids in rodents and humans. Fibric acid derivatives such as clofibrate,
fenofibrate, bezafibrate, ciprofibrate, beclofibrate and etofibrate, as well as gemfibrozil,
produce a substantial reduction in plasma triglycerides along with moderate reduction in
low-density lipoprotein (LDL) cholesterol, and they are used particularly for the treatment
of hypertriglyceridemia.

PPARY is the main subtype in adipose tissue and involved in activating the
program of adipocyte differentiation. PPARY is not involved in stimulating peroxisome
proliferation in the liver. There are two isomers of PPARY:PPARY1 and PPARY2, which
differ only in that PPARY2 contains an additional 28 amino acids present at the amino
terminus. The DNA sequences for the PPARY receptors are described in Elbrecht, et al.,
BBRC 224;431-437 (1996). Although peroxisome proliferators, including the fibrates

and fatty acids, activate-the transcriptional activity of PPAR's, only prostaglandin J,
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term nus. The DNA sequences for the PPARg receptors
are described in Elbrecht, et al., BBRC 224; 431-437

W@ 1®905144Al t hough peroxi sone proliferators, i neCT/UBI094/038232
the fibrates and fatty acids, activate the
transcriptional activity-éf PPAR s, only prostaglandin
J2derivatives have been identified as natural |igands
for PPARg, which also binds the anti diabetic agents
detivativek hai\'reriﬁzdh ddeasifiad thndiinghligdnfds lﬁd)ltR/PAR"heNhich also binds the anti-

d%%éﬁégée%%s@ ok N eHio oY TS HERAR T Ay et Olsekal fbcins of
flg ?f‘f 1t1;§i'a%¥d @%’Pghg)gd?gte n?eq%thgﬁlswérg E]Bg‘%red oncg it was

zone respectively.
r%@&eﬂ ﬂﬁﬁ‘ﬂie? weerd thégedipeits forhd Hataechndrplidizahe tegs, respectively.
mel litus, cardiovascul ar di sease, obesity, and
gast r oi nt #P¥iRpaAndPRARY secepigethays beer imaphieated iy disbeles mellitus,
C?lﬁ]fs ev%?ﬁe%%r %%eg ?){c)l?s tgf %qmﬁglg s{lneg s%gsel I%dc?le @ar%qqatmy bowel
dideBdet 2 oftter MZMehiidn @ladSiBasses. GuehinBafina@@sRlated ilinesses
rheumatoid arthritis, psoriasis, and ischem a

inadyren buistro not Iisedto Adgheiaist’s diseasepPppancs fllwa% rhesfeateidgrthritis,

i on e R fer oo afuf Y ETAE PR RSk FEREPfo s
FPARPAAANURTY & ik RP%rib@fo BERBERSoH BEekh el adtE d'i‘melecu]es

nucl ear receptor gene PPAR d (hPPAR has been cl ohed
aﬁduaudehummmmuémaphﬁmdogﬁhmekhmaﬁmﬂnwﬁbmdrﬁ%amMHmsnudem

A PR S (D) TR eer o) Formia grBesieguagcoma cell cDNA
1%? a%gaﬁ&s'f{]n%és%hb@d AT 8§d@§'ai.!Mwefcmg%%%bé&n%w%ﬁ 1634-1641

ose levels Int I's I hpal red because
(Nﬁﬁﬁal has a reduced ability to convert glucose to

| t d
Spe P ai Ml & Afenitdh et Brmmy SEIEY in Soghfaduese

142168 lt'ﬁeel‘ilo@d’ lsrlﬁﬂﬁﬁ'@(ﬁbédﬁﬁéél th® nRLAAH Gt @ Reducdy ﬂﬁhﬂyl to convert
Di abetes” or "non-insulin dependent diabetes nel'litus”

qwnwmglwmgmh éorfstarageon nalisgleenddivendnlish Iin $ypribdinbetes, this reduced

und r S|stance u [Nl s
PAS R FEpR AL St B0 Bllh PR HED e B ispetes or
“hbe-if¥alin dépendént AiheRs ntdllvas’t (NIDIEN) isiTHE fdrh ofl diatRtes @R Blich is due
adi pose tissue. This reS|stance to insulin

te é@ﬁ&ﬁ@dﬁ@ﬁ@@gcqt@gmw@ stipulayigg or regudaieryiehiegl emglucose and lipid
RS id lé‘ﬁl'lﬁ’gq %al G eseHs‘?Eé%&? su@%h%é&k%e?@?d ?(ng&ﬁ%Q%Sl!le. This
I polysis

nmuscl e an eq ua e 1 nsu répression o

résistadt poBRulin &Sp@s&m:dessfles@:ﬂtsl @roﬁleuﬂﬁircmﬁumtsulﬁxnacarvdtion of glucose
secretion in Liver. Wen these cells becone
ugiekerfgidation and slorags e priscle RRA Bedyawals egulingepisapenellirolysis in

aﬁ%o&f fdue Mlgoia@ﬁ]&fsgﬁwdﬁcmrgéhd £¥RLiSn in liver. When these cells become

desensitized to insulin, the body tries to compensate by producing abnormally high levels
of insulin and hyperinsulemia results. Hyperinsulemia is associated with hypertension
and elevated body weight. Since insulin is involved in promoting the cellular uptake of
glucose, amino acids and triglycerides from the blood by insulin sensitive cells, insulin
insensitivity can result in elevated levels of triglycerides and LDL (known as the "bad"

cholesterol) which are risk factors in cardiovascular diseases. The constellation of
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of insulin and hyperinsulem a results. Hyperinsulemna

i s associated with hypertension and el evated body
WOwR0gls1445i nce insulin is involved in pronoti NBCT/N82004/038232

cel lul ar uptake of glucose, am no acids and

triglycerides fromthe blgod by insulin sensitive

cells, insulin insensitivity can result in el evated

| evel s of triglycerides and LDL (known as the "bad"

hol est er.al . '
SRR O MBACR RS AN PSS AL AN vy
\xlaygm rdlmwd&ﬂg@camﬁs iané dlewatt Lmlple rkhewa ia® Byn@bmeaX ed

body weight, elevated triglycerides and el evated LDL
is known &P J@éﬁeé“)‘%ls)@ cgr@am Yiprlsmharacierizec Byan ahrggmal

M0 q sser&g TR h%@gh b1, %@@g&&m@s Lélpf@ggpgol Spﬂds These Tipids

serum a3 chol ester tri
dp h@ﬁ(ﬁhﬂldt@fldﬁy Jﬁl' ktdsteoﬂ 1n|cplmnaj bunot bourdotolpadteink aee krynsported as

solution_in t.are hound t
mwaé&og@?%%ﬁ@ lipoprosging o %21550?&% ilaaggmla is
&&Rﬁﬁtteﬁbﬁﬁna,%ﬁaéﬁﬁf@cﬁéy BYREHslehPd ST PLDL cholesterol levels.

perchol esterol en a racteri zed e exl stence
Tthé irgitigedaeernit Dbr Infpoichskestenilerhiavebiien aT &uet Jomi ini fat and cholesterol

t for .h rc:hlester em.a is often
CPUP LB AP CRER E SLEREN <E Tt S R S Ep b rie T LDE
1&%{ ﬁigcg%lalsea&‘@ﬁ&' & byl didtGnl Rk &L14E Blon@NItli$ déshabledb Slvdrfelevated
wering goals are not net by diet and exercise

leyletsnﬁ LDIt chdestresl andihereass 1ewleo! Db cholkestetady éileselal‘ly LiChas been

reRpa R oo Miels SR Rt dad e Bl LGPy pear

dH@&seQCPI Sg&cd}@atd@ﬂ Mgl hamonewed. I@zkmmm:@rg:marsmlhgﬁf tet al., N.
di sease. (CHD See CGor don et al Am

EmiandﬂMedg 378t 3%hofIGP1); and Kannel gt alsrdypa derermal ffed.. 90, 85-91
73 I I
(@2) ﬁ 6xargg @%%? ?—é%lgj‘a‘}ﬁg% ggg}ﬁ]‘f‘s ccﬁ} callchd threa(ﬂ;a:ﬁa%g& needed

t(ﬁ&@lﬁﬁvel}ﬂ)n eRObtidH Gre aﬁodlatdduifltli hhﬁie@iﬂﬂﬂé bﬁfdzc&& soeleakefiushing.
achi eve HDL el evati on are associ ated with undesjrabl e
ef fects, dhel aesyer Hepgentsareniy available fay treating diabetes

Iﬁeﬁlﬁﬁg p&%gse%%@?é?ﬁé HilPfHa 1‘?1915%1& {t?lgfra?lﬁtha{;cghgﬁ@g@iseSWh]]e

ese treatnents sti
phiysiadl esdrast aid/rednclidrainelidtanyiin@ké ofmloridhiviil ipipysieciad diabetic

exerci se and red ion in diet i nt ake of cal ori
R IOT S RBUEIE A RSPl Pt Do PGNPl SHHEBA kigstyles and

Hyf@fcﬁﬂ%ﬁ AN ORr QRS IRAFAYEEnShinkS868L ®hdrefore, treatment

estyl es and excess food consunption, In particular
“hihg’rypbgltyemm aupl n:gsmfmgﬂuléﬁhéef gt olrlerpropasatiesolbutentite,

t(@ﬁag%é%/ grgi: H)@ Szi'rllgl BIR u'géa%? eSS r eg?::‘h ég) lgmjand metformin) are

o?t‘él? or mg%??%%): dResserogantdeSuf @y fire RRAMUPHER FESs of the
panc1eas to secrete more insulin as the disease progresses. However, the response of the
B cells eventually fails and treatment with insulin injections is necessary. In addition,
both sulfonylurea treatment and insulin injection have the life threatening side effect of
hypoglycemic coma, and thus patients using these treatments must carefully control
dosage.

It has been well established that improved glycemic control in patients

with diabetes (Type 1 and Type II) is accompanied by decreased microvasclular

complications (DCCT and UKPDS). Due to difficulty in maintaining adequate glycemic
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often necessary as the di sease progresses.

Sul fonylureas stinulate the b cells of the pancreas to
wae@smtr4nore insulin as the di sease progresseBCT/US2004/038232

However, the response of the b cells eventually fails

and treatnent with insulim.injections is necessary. In

addi tion, both sulfonylurea treatnment and insulin

i njection have the life threatening side effect of

JOYBBOLVE GMeCin ?9{?81‘[5 a0 "l{ BE ST c@@ﬁét@smh% e 'of‘ﬂlsfﬂqxﬁ §‘e%5161zels in the

treatnments nust careful Iy control "dosage
thetaby eSTwd 1l sliwbtet iegrowing: dihede glam@growmgﬁddglof iemidence that

t t h_di abet T d Ty
e e Y TR W oY e USRI OR e i oA Tyomd disberes
Hel th%ﬁcé @ycem%p@ﬁﬁtg%gm L&y in maintaining

adequate g ver time in patients with
Type |1 dilabkd last, detide axdessaff con@_uhm(n l&emfslatsltliiﬁi(mdhﬂéd]ones

AP PSR N s s A 1t hat Bk g and 5306.726)
Ha% Hﬁ)'efgeﬁ &g EffEétﬁ% anti Bfetﬁaa\é@mlg ?Iﬁﬁﬁn?%esbéeﬂ sh&\%n td ﬁ]%}eg?%e

of Type Il di abetes beyond™their ects I n 1 nprovi
sghydeity of ioowinrsehsitivantigshes, badit asctke]aﬂadenmsdh dser aiid adlpOSC to
edi nes ). (e. g

nds known as thi.azol i q] ?
iR NG e g Brosh S ey ARG o T insuGa g ggiood
radiiteS thRQfke ARG dTaNBoAYEIRIR oA, @flfh‘%ﬁg ﬁﬁaz@ﬂﬁingﬂl%k?@slﬂﬁe been

agents that have been shown to incre
SQews ite lmcretaye xmfsulumsamlslnmts en bnrtdun@totm%ﬁsmp&pemomhth&a]eatment also -
(&ﬁet al ‘ﬁ g 1leer ﬁnd adi pose, to insulin
ERUTHYPHYGT Picclereh &F wictght ganiaf cdemp andy éorarrﬂmwone liver
t@ﬁmﬁpsulln in the blood reduces the |ikelihood of
hypogl ycem ¢ coma. Al t hough thi azol i di nedi ones have

been showThedHARY masa aigosisi dcnivag nsiytbevomy a distiberidivgage since
to PPARg receptors, this treatnent also produces

agWRehst efistedigeharersBew thas FRARY Raia) RECHsF inchitingssloriive PPAR
rﬁ&ﬂllat&g r(Sf’PRﬁMst) ﬂ&\%rlﬁlptréﬁe\ﬁ% de e?ﬁ:'cﬁ%xtﬁﬂeg ﬁpglP AR@ full agonists

partial "agoni st act
espbe ity aag 6t 18lares eo &Verghn’gaah aadl eSéﬂdﬂl s& Revchi Shﬂ)‘Ml Mbl%tcula; Cell,
| udi ng selective

8r§§R?4a7p Gt %E %I%)Sé% i:?a' n?ﬁﬁﬁwwéllﬁé% 6891(%(&3) Shimaya A, et al.,
Mes1@b ik sﬁ§4934>ﬂrl§ﬁ’ﬁ f‘zob@) fcttlaker BEYR n:ét%%géﬁ%‘ék@;b YL tl‘) ppo1 |

relates to wel gal n an OCC
(Nb$tea@@| (aooaoyaKhwal% bt 4k, MdrabID01 P8: 1862 da07 JP99Rtand Wulff E, et al.,

ﬁ\z/g etes %O(Suplglo g9l??a%str765 &68%3) Shimaya A et al.,

The compounds that are not TZDs have also been reported as PPAR
modulators. Adams et al. (WO 97/28115, WO 97/28135 and US Patent No. 5,895,051)
discloses acetylphenols, which are useful as antiobesity and antidiabetic compounds.
Leibowitz et al. (WO 97/28149) discloses compounds which are PPARS agonists and
useful for treating cardiovascular diseases and related conditions. Brooks et al. (WO
02/100813) discloses compounds of PPAR modulators that are useful for treating type 11
diabetes and other PPAR-mediated diseases and conditions. Ferritto Crespo et al. (WO
2004/000789) discloses compound of amide linker PPAR modulators.

In view of the above, an objective of the present invention is to provide

new pharmaceutical agents which modulate PPAR receptors to prevent, treat and/or
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Met abolism 49: 41 1- 417 (2000); Chakrabarti R et al.

Di abetes 52 (Suppl. 1) p601 (Abstract) (2003); Kawai
wao008eal , Metabolism 48: 1102-1107 (1999); pemUSY04/638232

E, et al., D abetes 52 (Suppl. 1) p 594 (abstract)

(2003). The conpounds that-are not TZDs have al so been

reported as PPAR nodul ators. Adans et al. (WO 97/281

15, WD 97/ 28135 and US Patent No. 5,895, 1) discl oses

adie el thére rkideaseswh coldidores wiskf dimigishiag bhobesbicyofaltunwanted side

anti di abetic conmpounds. Leibowitz et al. (WD 97/28149)

edliests 1ags0stedowith thedTiRRS E5UBSHS-PPARD aggni sts and

useful for treating cardiovascul ar di seases and

I bt ks et al. (WD 02/100813)
g ‘EEYQSﬁQiﬁéﬂ$§ Ng PAR nodul ators that are usefu
for treatiMgeiypdineht 6l thbpiceent amadnabhira FRARRuNe oF sdle€fdive
di seases and conditions. Ferritto Crespo et al. (WD _
PeoGasonar gblerapaatiyaied 1eCE R HwéuléforéﬁPﬁéRM)ms@rcopmmd having

[S. I, W n [ective of the

PERARY Bttt R0, WIS SR b REILES: Oa
agent s whi choppdul ate PPAR receptors to prevent, treat
and/oral l evi gte these di seases or conditions while
di m ni shi ng=0 por ey of the unwanted side effects
associated wt ent tredments. SUMVARY OF THE
I NVENTI ON An egjpo asent Avention is a
conmpound of sel ective peroxis prolif or
activated receptor nodul ator (SPPARM) O% ..nggund
having the PPARg partial agonist activity, wh has a
structural formula 1, )HJ OIORL OOR2 | or a

har maceutical ly ac tabl e salt, solvate,. hydrate por .
Ephasrecanisaly pledip T et i e RmiRoraerEpisomgereol, wherein:
R'Rde RéRALNkh YadepBidyty-QhetB§IMbtlethylhe compounds of the

present invention are useful in’the treatment and/or
The compounds of the present invention are useful in the treatment and/or

Q a)

prevention of diseases or condition relates to hyperglycemia, dyslipidemia, Type 1I
diabetes, Type I diabetes, hypertriglyceridemia, syndrome X, insulin resistance, heart
failure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity,
anorexia bulimia, anorexia nervosa, cardiovascular disease and other diseases where
insulin résistance is a component.

In one embodiment, the present invention also relates to a pharmaceutical
composition comprising a compound of the present invention, or a pharmaceutically
acceptable salt, solvate or hydrate thereof and a pharmaceutically acceptable carrier.
Within the scope of this invention also include a pharmaceutical composition containing
additional therapeutic agent as well as a compound of the present invention, or a
pharmaceutically acceptable salt, solvaie or hydrate thereof and optionally a
pharmaceutically acceptable carrier.

In another embodiment, the present invention relates to a method of
modulating a PPAR by contacting the receptor with a compound of the present invention,

and a pharmaceutically acceptable salt, solvate or hydrate thereof.



prevention of diseases or condition relates to
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waelr@beersy hypertriglyceridem a, syndrone X, |iPGUUBI904/038232

resi stance, heart failure, diabetic dyslipidem a,

hyperlipi dem a, hypercholgsterem a, hypertension,

obesity, anorexia bulima, anorexia nervosa,

cardlovascular dlsease and ot her di seases where

S St 3 Qer I n one enbodi nent,
'{\-i Nto a pharmaceuti cal

corrp03| ti Qhe @@xmipbmrfdslw thi: presrmomnelntm‘n dré dirpeted nferoxisome
i nvention, or a pharnaceutically_acceptable salt,

prdiferatos a@iVaF%ﬁdﬁ@ﬁFéOPc (REABIREIHS o ThhEPHBRUAGS hegprespnt invention
aCrClePedax%r% ég&fl&ﬂf 1o WbHpBubd6F SFRAGe ?érokﬂbﬁle EMERGR Activated
H'§S § Ar raceutica conposition con a|n|n

5  r&dpiot hidaalatdr faspp,@RM)lcﬁ adgipousshaehd tha@mxmpm@amgomﬁt activity,
the present invention, or a pharmaceuti cal

\xdmdvenpmaafulefos tHettreatpent and/op PreN g o o dmé@f‘é@fméw(ated by a PPAR,

sSutoriape dhabHa Ps EbbAR. APRERIR RS IPIRLE . 10 .

hyBdr quly&hd&mw drévgle X, RRAR basiscmot aehit fgiltrbalistetie dydipidemia,
W th ound of the present invention, and a

hmmhmﬂe , hyparFiolesieremiaa ByRerieasion, QhsHia PRSI, gnorexia
10 ngrv %Lrél%:v-g@uﬁrﬁ%]Qgé(ﬁdpﬂeg}lﬂgéd-ﬁﬁgaéew[zml ON The

resent Inventiron are dirfected to
per oxi so rrexrperrﬂlbcbcﬁmmtafrtheapnbsanatrwdnmms tcompORPRAR) selective

h d h
D OEORS HiOH G aTaC A AT ocsP oL RO BB GSAr RMD SEp Gempgwnd having
l?esé}gi&i@%aﬂg%% Isf S4REQT ﬂﬁ}x 4@k Eﬁiucrtﬁ%?ﬂﬁl%ﬁla@dm ator

onpoun aV|ng t PPARg partta
agoni st activQHy, which is useful for the treatnent
and/ or preven |on of disorders nodul ated by a PPAR

such as Typ® ST=2 hypergégcenla dysl i pi dem a,

Type | di abet es, gl yceridem a, syndrone X,
i nsulin resistapre, Nea @afhE;' i abs
dysl i pi dem a, hyperli pi dem a per chol ¢
hypertensi on, obesity, anorexi & bulim a,Nar »?RQ

nervosa, cardi ovascul ar di sease and ot her rel ated

15 diseases. An enmbodinent of th present invention is a

of AR e Rical§lab btk PR §Bﬂza‘-‘t@ dRHObi fi@keik&her thereof, wherein:
activated receptor modul ator (SPPARM or a compound

Iﬂamdﬂﬁanhﬁwpﬁﬁﬁgmphnﬂyahﬂh@dnwﬁnﬂactivity, which has a
structural fornmula I,

em a,



)H OR1 OR2 or a pharmaceutical® acceptable salt,
sol vate, hydrate or stereoi soner thereof, wherein: Rl
w@nws@2i4ar e each i ndependently: nethyl or ethyPCHUS2004/038232
prefeited enbodi nent of the present invention is a
conpound having a structural formula Il, )H ORL OR2 or
a pharmaceutical ® acceptable salt, solvate or hydrate
t hereof, wherein: Rland R2 are each i ndependently:
met hyl or xefli¥lreq ARBbARIenPbEHE bf&&lt?ﬁ%‘ﬁﬁbm c&hpduh8 having a
present invention 1s a conmpound
stfkBjralFofrdula [R- ( 4- met hoxy- phenyl ) - ethylcarbannyl] nmet ho
Xy} - phenyl) - 2- met hoxypropi oni ¢ acid having a
structural mula I1l, )HOOWw IIll or a
phar maceut igal *_&a ptabl e salt, solvate or hydrate
t her eof . Kbre pref§ enbodi ngnt of the present

invention is a conp d.of 3- _N

(4-{[ 2- (4- et h&3¥- phe y])-@t/%]/caram) bt hoxy

} - phenyl ) - 2- met hoxy- propi oni cpaci d ha Q_Structura
formula IV, HO Ove OEt 1V or a pharnmaceut’ calOr?

acceptabl e salt, solvate or hydrate thereof.

5  ora pharmaceutically acceptable salt, solvate or hydrate thereof, wherein: R'and R? are
each independently: methyl or ethyl.
Another preferred embodiment of the present invention is a compound of
(2S)-3-(4—{ [2-(4-methoxy-phenyl)-ethylcarbamoyl]-methoxy } -phenyl)-2-methoxy-

propionic acid having a structural formula I1I,

10
m

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
More preferred embodiment of the present invention is a compound of 3-
(4-{ [2-(4—efhoxy-pheny])-ethy]carbamoy]]-methoxy} -phenyl)-2-methoxy-propionic acid

15  having a structural formulalV,

O
OMe N
280!
O
OEt

v

HO

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
Yet more preferred embodiment of the present invention is a compound of
20 (S)-3-(4-{[2-(4-ethoxy-phenyl)-ethylcarbamoyl]-methoxy } -phenyl)-2-methoxy-propionic

acid having a structural formula V,



10

15

20

25

Yet nore preferred enbodi nent of the present invention
is a conpound of

W@ B)0586144t { [ 2- (4- et hoxy- phenyl ) - et hyl car banoy] PETrES100X§38232

}- pheny] ) -2-net hoxy- rropionic acid having a
structural formula V, CEt-8 or a pharmaceutically
acceptable salt, solvate or hydrate thereof. Also
enconpassed by the present invention is a

phar maceuti calQ conpositi on conprising a

pharmaceuti calll] y acceptable carrier and a conpound of
t he presenggogmvesti or a pharmaceutically acceptable
~salt, solvate orZ hyd t her eof . HAl so enconpassed by
the present inv onma-Pheg Nedl SsefAposi tion
conprising: (1) a conpound of the presen
or a pharmaceutically acceptabl@ salt, sokvatx
hydrate or stereoi soner thereof; (2) a second
t herapeutic agent selected fr¥mthe group consisting

of ;. insulij i1l zer ieguani des,
B g e L R i

i nhi bi t or $\Isd Aiktmpasss@ by eteqgoguesiventitsuik apharmaceutical

anti hyperlipidem c agents, plasma HDL-r ai Si g ﬂ%ents,
CHNE IR ?@@M@@%@Ph%ﬁ?ﬁﬁ%?@ ACERIPPIRSATIRE Pv{’q compound of the

' LR

PREHIRRE0h b PR AL RTACHASEeblL it oleks oD Rk

vi tam ns aisb @xpmiphssed apthe((3senpinventidn a/plarmaceutical composition
pharmaceutical ly acceptable carrier. Al so enconpassed
CHPPEHBEpresent i nvention a nethod of nodul ating a

PEr oxi Somgy )paL nhicRih8bPIheaftdeHAtnOEhtIoAC 8P4 PiartBEA¥RLally acceptable
conprising the ep of contacting the receptor with a
sagrpbardhydratelve sieressonter ithevendt i on, or a

h ticall t abl | e o
Pher cof - At SoreatndiEERERR fisP Cirle Bt buntPRug or
ilgspgﬁ REIhPArASuf R IE8 . BiReMAdeWIRERIiRIdES) thilNRinedionss, o-

a (a)-recertor. AlsG enconpassed by the present
glveidasednhibBorts hiesuti deottegs gnesc inseldn, abthyporiidenis agpris, plasma

I—Flg —?aiisi%g%g ?Q%\/I&%éz&%’aeﬁa%é inhibitors, statins, acryl CoA:cholestrol

acyltransferase inhibitors, antiobesity compounds, antihypercholesterolemic agents,

fibrates, vitamins and aspirin; and

(3) optionally a pharmaceutically acceptable carrier.

Also encompassed by the present invention a method of modulating a
peroxisome proliferator activated receptor (PPAR) comprising the step of contacting the
receptor with a compound of the present invention, or a pharmaceutically acceptable salt,
solvate or hydrate thereof.

Also encompassed by the present invention is the method as recited above,
wherein the PPAR is an alpha (or)-receptor.

Also encompassed by the present invention is the method as recited above
wherein the PPAR is a gamma ()-receptor.

Also encompassed by the present invention is the method as recited above,

wherein the PPAR is a alpha/gamma (o/y)-receptor.
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Al so enconpassed by the present invention is the
nmet hod as recited above, wherein the PPARis a

) wab@hasgama (a/ g)-receptor. Al so enconpassed bRCT/082004/038232

present invention is a method for treating and/or
preventing a PPAR-g nedi gy ed disease or condition in a
mamal conprising the step of adm nistering an

ef fecti ve amount of a conmpound of the present

i nvention. Al . ] j Walek .
e R TSRS SRR Ryl g nc
prReitHa0PI R B AGETAEd eBBaletor oonditiomin@meminat compiising ghe step of
the step of adnministering an effective amount of a
adroimproering af effdetivprmewniof pgoBREPRho! the BISSEH dBEHHESRed by

t he prese I nvention. i t: j ; o .
prevent i n&t‘%{) PRRRP &G by AELROGERlon'E it B efing and/or
pfeyBRITE] PEARRY hittiRgd d&asd @ftontitiddmh Binsinghaln@nipfising the step of

effective amount of a conpound of the present
adminési¢ringnan effestve avowp &5 s eampyunchef the PESeRt IRYPREAR on

is a neth for treati and/ar. prevent.in ' :
o SabhEak B AR AUERP el 7 F8ing anacr
pFRETR]e &Pﬁﬂk'—%?&dﬁdf‘&i Sit&@Be 6f condmidhl i8 a@harA@aPdbmprising the step
efrective anmount of a conmpound of the present
of adeinisteing sl effecevcanpas 9€d compoinel ¢irthe preserit iMEAtIPbN

is a method for | oweri bl ood- gl uc seﬁinarra{%a. .
conpri si n@qf%@’cgf"é’ﬁs%ﬁh Bg&%ﬁ R{F%ef’gﬂ"ﬁ 1of {5 & pedhgd vékreatmg and/or
pRITRHNe Phis sggf:@ WbrohediBRd By QIAHR JyPAR1A h&histAh & hammal
enconpasse y the present inventionis a nethod of
comprting theamep aradprigvering ag efediveeamunbel comdiauind of the pesent
.mammual selected fromthe group consisting of
IWBE?’QI ycenm a, dyslipidema, Type Il diabetes, Type |

di abet es, AyPaicbhipdists 8y istepresent AVBRETE aXneth&Br Idwering
resistance, heart failure, diabetic dyslipidema,
blyodeglidgse deaimamnig} gemptising shesstemefadnhiyisering as effpctive amount of a
obesi t norexi.a bul.i ma, anorexia nervosa,
CE’QPB‘T‘@@S@%P?&%’%‘@& @and other di seases where

insulin regiSémdaHabsed By CRNpERANInveftuNis aghdilod dietreatiap and/or
of administering an effective amunt of a conpound.of
prévenipnga disease oy epndiven ing mamenik sleriediEempie gEp sprsigg of

BB e Ry R P LI ERE, TP Ul BEcDIHED ) Pegidemia.

us I
s@skiTbe S¢, 8Rdulig régstance, heart failure, diabetic dyslipidemia, hyperlipidemia,

hypercholesteremia, hypertension, obesity, anorexia bulimia, anorexia nervosa,
cardiovascular disease and other diseases where insulin resistance is a component,
comprising the step of administering an effective amount of a compound of the present
invention.

Also encompassed by the present invention is a method of treating and/or
preventing diabetes mellitus in a mammal comprising the step of administering to a
mammal a therapeutically effective amount of a compound of the present invention.

Also encompassed by the present invention is a method of treating and/or
preventing cardiovascular disease in a2 mammal comprising the step of administering to a
mammal a therapeutically effective amount of a compound of the present invention, or a

pharmaceutically acceptable salt, solvate or hydrate thereof.
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manmal a therapeutically effective anbunt of a

conpound of the present invention. Al so enconpassed by
wo b@spergent i nvention is a nethod of treati ngPEnUSIN4/038232

preventing cardi ovascul ar di sease in a mamal

conprising the step of adpg.nistering to a mammal a
therapeutically effective anount of a conpound of the
present invention, or a pharmaceutical!y acceptable

sal t, SOl KilCorQEmBYALAb Ptk EEERT in ARRNGDS MBS YrcRiing and/or

the present 1nvention | 0 treating a
iRy EtBiRtsyAdrose X o MenaXinal, eonipaivivg the seppf Adinigsterieg ©tthp

of adm nistering to the manmal atheraeé‘ica}llﬁ/. .
m@frmtaitkm'a@ﬁmg@ﬂ?y effeckive BWBE‘)‘Hr?é aé:pn‘{pﬁgn(gp}; & present invention, or a

i 20 Ridld GalyYardRepREabl e salt,
p}%%%\%g‘{déﬁg]gy %{/Cg?tgtmeé%t% er eo% . Alylgoa enconpassed by the
present i miendncomphsedbyrdtchpesenf inyeraniing naatlt/doof treating and/or
preventing a disease or conditjon i mmal sel ect.ed
PreN 18756 BT eUREF QY 1D ﬁ@l%mﬂ%@&%ﬁ% group consistifig of

h e?‘%l&?é]ﬂﬁ”afsﬁ ;[%Hﬁa,l'['ypg BRSERS, TYYPEdhbAERROP&Eiglyceridemia,
pertrigl Cer | ema,” syndrome X" insulin résistance,

syigladrhe Kairsulie resthitaisetlicart dgibire, shiahetic dyslipjgemiei ypgdipidemia,

hyper chol est e en{a,.héggftension '§P§3Ltyh anor exi a
hygsrehalestereiy BXRECREPHEOSS Ve APYF 6 2L LT 4 AN EeE RIS S
QRS hs Al BRR8% MU rianeiet WheRSh&iIRANESstaficeds a component,

conponent, conprising the step of adm nistering an
cehpesing the stapoefradnohistering ap eflienti ve famoat ¢fr seeaappound of the present
.invention, apd an effective amount S| o
narath et e SH5eR B BEbLAEoRITR ARl ARACRRqca fram e erovp
cOfsi sti!n?_%‘f‘:! inSulreRALitikae salfoshkes vl dasdss, e ditiakiesles,

megl i Ui ni des, thiazolidinediones, a-glucosidase
thimdvlidinediongs, ionglucosidase inhéhitgo guradin speietgrpgyes, insulin,

ant i hyper | i.pi dem c.age | asma  HDL-{ &l $i "
PR R EE AR Dt A AL S BRRRE oo
s(20As, BB eshr HoldGy] AdyRRFERFRS eHibitrk) ahB65esitfBbINpbERIS] Y
conmpounds, anti hyperchol esterol em c agents, fibrates,

aviiypiohglesistblemsisi agents, firaigs.aneBriadsledPH- t he present

i nvention j.s use of a 0 I

| nvent on A5y SRR AR D s LA PRERE M o pqpouna of e
pSREMahRenbibn hordr sHaembdeatiely, acgnatlb ealyaolvhact hyératf thereof, for the

medi canment for_the treatnment of a condition npdyl at
nigpuiacpare 2 pedisamseioiep Hsdwgimsnt oha C%%@%WOﬂW@@HM&%’AR-

_ i ' .
IS use o t@%ﬁ?@%gep%gg 1@§el%§ﬁmssn dVEREE 8 c&hpdhind of the

phar maceu cept salt, solvate or hydrate
pidreitanfentiony ortaehanmacehecdllyraeceftatde sagisclanternr hiydratet thereof, for the
treatnment of diabet efs. )
manufacture of a medicament for the treatment of diabetes.
The terms used to describe the present invention have the following
meanings unless otherwise indicated.
The term “halo” refers to F, Cl, Bror 1.
The term "active ingredient" means the compounds generically described
by Formula I as well as the salts, solvates and prodrugs of such compounds.
The term "pharmaceutically acceptable" means that the carrier, diluents,
excipients and salt must be compatible with the other ingredients of the composition, and

not deleterious to the recipient thereof. Pharmaceutical compositions of the present
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The terns used to describe the present invention have
the foll owi ng neani ngs unl ess otherw se indicated. The

“W(beoomoﬁhai 0" refers to F, d, Br or |I. The terpeT/HSI004/€38232

i ngredi ent” nmeans the conpounds generically described

by Formula | as well as the salts, solvates and

prodrugs of such conpounds. The term "pharnaceutically
acceptabl e” neans that the carrier, diluents,
nﬁ%ﬁﬁ&i 8 psepafd 18aprbedtusds Knewadnytat arbﬂmng/\wb]il—khbem ahb etadily

% redients of the conposition, and not deleterious to

avﬁ blegngisiliénts- t her eof . Phar maceuti cal conpositions of

t he presen thQ r :

-t he.ar ¢ PSOrDte, PG s R R LR SRE B EAYRin incur
ot B&Vedsh SytoF the' Rrpslegicainghditiehedasctibed legieiai ng t he

i kelihood that the recipient wll incur or develo

any of theTwav%h@Eﬁrw A DRASARE £, K] preventing or
ng{r[veﬁffl% Jﬁ%rtﬁeer ?5 egsf)orf@ddn?é]i'opﬂmg e ﬁﬁnﬁg&ng’%ss‘éeﬁ@d%ﬁ’rpthe

event | n trgating It progr essi on
dgkmaﬁﬁhbmﬁabmng the synpt ons associated with the
i sease or_condition, har maceuti,cal | effect iV
amount " mEBPRIMARGHUICARY GE ctiye aPouBhIBLAT af"ﬁ@“‘p‘%é‘scé’mpound of
Ivats Hyvake }zsel]r t
tlﬁeﬂ%rr@%:iﬁ iy nt‘an f?f 1ftﬁ5sla2tf‘%5 ﬁ%i N o(arl I:;:}a u@ tEeﬁg(?jﬁ tggt%ﬂ]@mt the

bncﬂsgxoalsaemﬁlaal tespwse of 3ylsmm)§mmmmasu$;¢phm ampmuhean be

can .be dn1n| ter r act i ly to a. ti nt
drougrel pomeTssebaParcy SheihEle s ufesPRio FRlcgupent of
dea&e QR bhdiBn. %ﬁrﬁémiﬂ Rihebeniraseied psdpyR@tically to a patient can
prophylactically to a patient can also be effective to

appodeefiective tb@ssent emlessse Werseysrityof theemedigiedeentlition. Such an

C T d{,]lts I,n?tg\me?ﬁo AncTy c{??alnrr:) a%?otun }nEht %ggﬁdcgérﬁ’ t(J> %ggﬂqg LPPAR
rE&gﬁ)?fsﬁ’Jh RUCHP AR 0, 2P RISy PPRR\R@Y 10Ee PriAR Medlidte 6 aReRk dr0
late a disease or condition. Conditions nedi ated by

cBRtiRon.eCeptitons medihed é)y PPAYR rexeptpisancludes ihertaxgmple, diabetes
car ascular ,di s S§
o AP aat PR Rog Rk ey DAL PR Ea PR e
ARESHaPE§itVink RsdodRitdmh eel redudtion JPRARATR E@Bpt@f include

i nclude inflammtion related conditions, which

lnﬂajnmelteon ebtedescmiiicas, WIEBh {rchide alpat apRle ik (inflammatory bowel
eg% 2,5@2:1111@%9 %ha%trﬂ 31 %S%[‘ltdgg 'A]gﬁ‘e]m@]s 9 Bis@z?SE,SCthhﬁJg%'] %Ege and

ease
ischemia reprofusion injury (stroke and miocardial infarction).

A "mammal” is an individual animal that is a member of the taxonomic
class Mammalia. The class Mammalia includes humans, monkeys, chimpanzees, gorillas,
cattle, swine, horses, sheep, dogs, cats, mice, rats and the like.

Administration to a human is most preferred. A human to whom the
compounds and compositions of the present invention are administered has a disease or
condition in which control blood glucose levels are not adequately controlled without
medical intervention, but wherein there is endogenous insulin present in the human’s
blood. Non-insulin dependent diabetes mellitus (NIDDM) is a chronic disease or
condition characterized by the presence of insulin in the blood, even at levels above

normal, but resistance or lack of sensitivity to insulin action at the tissues.
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i schemia reprofusion injury (stroke and m ocardia
infarction). A "manmal" is an individual animal that

w0 g008/0ember of the taxonom c class Manmal i a. A¢EUSI0a4638232
Manmal i a i ncl udes humans, nonkeys, chinpanzees,
gorillas, cattle, sw ne, _fiorses, sheep, dogs, cats,
mce, rats and the like. , Admnistration to a human
is nost preferred. A human to whomthe conpounds and

conposi ti gfS..Qhifdsn eecﬁ?m}] #eB vﬁrié B8t s"l‘é@o&?lf@ri‘éﬁh% @Qmpound

has a di sease or con fon in contr ol
ofihy @@@entllﬁvaitlsnamfemdtn ghy elmma‘cmnylrwommmninlcbldewﬂ p‘aﬁatble
medi cal interventjan, but Fr%er ein g] s endo enoijs(,j
SIEFOUOMETSAELEAMETIE 1891BSTR GhHls RSPy 2 C‘?‘?&%ﬂ”‘ﬁﬁmc uding
raggﬁ?@cdo%%ou%? tﬁ§ 9 diiytadEvd AbRBN) 1s a chronic

I'Sease ‘or con characterlzed by the presence of
i nsul in i Mht hempd)umﬂd of thegmesant inzentlon cabtawxeomm’aole chirel centers
of se

RS bR RS, S L 0B e

cbitah ok ChEACRREE rtﬁe EthSdund e RO @nﬁftloh’f&cﬁ’bﬁﬁﬁmd the present
i nvention. Accordingly, the present invention includes

na)leht]qimms]lidbeb@h en@mommsamsi mrduigeohwrniiemESosish ¢s sfcemic

‘h‘ﬁg %ﬁ& éﬂ 9tlnt§ g%% @uaglglﬁ el{/ngag |1§%Ir?tgrg Ss[a?%gtenal may be

eﬁeap@w dsy Qi‘nabiée}nah@@%mwﬂ V8O bt Ofor Rkl By doenapionBr €
chiral”centers and exist in different optically active

dfastew; sowfesic sebﬁmb@h aaydie separaisd dyonystalliasion; HMaGoR %ﬁ n
one C r al

C er e
OB i SRR e FRTRE D08 0 3 sHBrbbE oy o o
cRQLiBuig dAMGhAMBFSmAOgHaph s seleadveatacktivanlf oneretanti osnec Iw:thsm \
racém ¢ nmi xtures. Resolution of the final Qrod
enantionsgpegific tﬂag%ﬂt§tl%br 35 SRy mAR Sl e d ges- at“éd” W“ld

n n%égr%@w ? (';E% Qw'ﬁ%ﬂ%m‘ dch Q?o BEhJ vé%ﬁ%&%?mlé(amf)]e silica

ereol someric sa
ﬂi%lbcainﬂd:hby] legayid toaki ihz prdsemce df (arcﬂm'a] woivenf. See a]so Sterochemistry

O%I azlt@??ﬂ;&g’lﬂlgg‘r’z%l gp&:tﬁ%\é I Yﬁ@??f IHng&@agéﬁa)ﬁ% Ojglfeso){/mg Agents
g'sqﬁ . W]ﬁgé IPYciae g HRE Wh¥R th€8ESHe@Rn&tioRRE is converted into

nanti omer Wt enanti omer -speci fic reagent such
aasthenchenmital (enmsztbefranlo&f dte sopar aamdplg)asdur¢scfiﬁ|s@rll@ﬂd abpzqwacfurther

sty g o eract g s R Y O iR’ Sl
eln%)rgtﬂﬂlqerg’ﬁ]a& %e%ﬁﬁh%&ﬂ%yﬁ%eﬁl@ﬂnfﬁbs%@i ‘g@ghca]ﬁ%twe reagents,

so SteroChenistry of "Carbon npounds b L. Eliel
soMtgteanCcathl$ts ou%@ntsanabyrawv@lmom@gmtwm@ ipgdhg ather by

asymmetric transformation.

When a compound of the present invention has more than one chiral
substituents, it may exist in diastereoisomeric forms. The diastereoisomeric pairs may be
separated by methods known to those skilled in the art, for example chromatography or
crystallization and the individual enantiomers within each pair may be separated as
described above. The present invention includes each diastereoisomer of compounds of
formula I and mixtures thereof.

Certain compounds of the present invention may exist in different stable
conformational forms, which may be separable. Torsional asymmetry due to restricted -

rotation about an asymmetric single bond, for example because of steric hindrance or ring
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by S. H Wlen. It will be appreciated that where the
desired enantionmer is converted into another chem cal
weraosyi4ny one of the separati on procedures deBCT/URMEA4/038232
above, a further step is required to liberate the
desired enantioneric formy Alternatively, specific
enantioners may be synthesized by asymmetric synthesis
using optically active reagents, substrates, catal ysts
or. solvents, or [ £en j <
SGimaPep e S e, SR, Do BRI Bt s

eddneoRf@ERNAGNHl Neaiel bbeorhgsunde bEfdrinai lemd moiviured thereof.
substituents, it may exist in diastereoisonmeric fornms

The di ast EeEainsomBPIR PP STG8RYF IREEIEEP Fay gt Y zwitterionic form,
alﬁ&g:%g 5ol IRV o A QRS e§+ﬁ1 3 fdribilic tf&?i &f &mnﬂoglﬁdéa flaTand

ography or crystallization and the i'ndividual
neR@rdsitpsresfs Wit hin each pair may be separated as
descri bed above. The present invention indctgu.des e

h ...
di ast er eoC§BABICOBIPOR GRRresAt iyeRiipRand iRy S?H%(’%%Pf ggstin
! ; . )
n‘}r?gcg{hﬁﬁ one %&gfﬁ?ﬁws g%P{e c ﬁ&%éﬁﬂmhﬁ\ﬁaﬁm BAxt of the

exi s formati onal forns,
prdierehinvemyiob end mpgbalbteparciidrysirgsializaimpmietcoynpdued oibformula I

restricted rotation about a S tric sipgle bond, .
upesT dEieRp conpibionn SECTots %@%@gﬁrﬁm&wﬁﬁ PrigEyegt pixtores
foB¥c %tﬁngti(ﬁf? PAAII AN bt kit RMpeFARESTHBNarioutBodes of

pres I nvention I ncludes each conformational isoner
coblinpomapging denofery Gastrig w@ry skamdcaeling dpeeg efystalightion. Polymorphs

R Rt GBS Y AR 8" PR R BB P ROLRE PR+ RSP §ibY eredua
ofB&Nc Nkt Thi BRisénck OF FoBindNIALNBS dQérmifEdbY olid ok NMR
m xtures thereof. Certain conpounds of the present

spevirestapyniRaspgctrorsppy. Safifgrentid pcanging calgimgsirye POWERF Jriay

stal form Pol ymr.ph f conpounds of formula I
d%%?ﬁod]a‘?lt(’%b‘?ratvﬁ’ga%ertgggnﬁiueghventi on and nmay be prepared
by cryst aldertaatdodipoahdsofapepssi infenfion and teir salndi@ay exist in

different conditions, such as using different solvents
msyre dianfoae erstad §rpe mhich inelyfesseach erysiad Fyay apd mixgrepthereof.

crystalli @}t{aﬂlncoﬁjf ofhdd &rtﬁggl'egme?{ib‘ﬁ &5d thedal¥@hhPHRo exist
nodes of cOOl'I ng rpangl ng rromvery fast to very slow

i€ gelforg oflstlv ey, Coryestuimblel Inatdtesy andPdiuy ther pesnnimy eriapdndedes each
obt ai ned by heating or nelting a conmpound of formula I
splypiecnd dnip ““gsrtﬁ%lfﬁ%tl‘c-] or fast cooling. The presence of

pol ymor phspfRy, & &l RhitpeB1dRA1E Rlféd t@EARST MdEompounds of
formula 1, which are substantially non-toxic to mammals. Typical pharmaceutically
acceptable salts include those salts prepared by reaction of the compounds of the present
invention with a mineral, organic acid: an organic base or inorganic base. Such salts are
known as base addition salts, respectively. It should be recognized that the particular
counterion forming a part of any salt of the present invention is not of a critical nature so
Jong as the salt as a whole is pharmaceutically acceptable and the counterion does not
contribute undesired qualities to the salt as a whole.

By virtue of its acidic moiety, a compound of the present invention forms

salts with pharmaceutically acceptable bases. Some examples of base addition salts
include metal salts such as aluminum; alkali metal salts such as lithium, sodium or

potassium; and alkaline earth metal salts such as calcium, magnesium, ammonium, or
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spectroscopy, IR spectroscopy, differential scanning
calorinetry, powder X-ray diffraction or other
wa@r@sletahe t echni ques. Certai n conpounds of thRCPUSREH038232
invention and their salts may exist in nore than one
crystal form which incluggs each crystal form and
m xtures thereof. Certain conpounds of the present
invention and their salts may also exist in the form
s&suﬁ%@’ AhfiRnid? Ea]@xﬁﬁhg]egﬁﬁ&%ﬁﬁlted&‘dﬂnBﬁﬂﬁi &S include, for
resent invention inc es each solvate and m xtures
lrtshﬁlbe ahose WHtafowee elklylana@hdsysuele asepmaﬂjhyiamaiet dndrteétbylamine;
salts of the conpounds of fornu

hydexyalkylpayiney SROE BRI oS IR ble%ﬁ/@%ﬂxyetﬁyD amine or tri-(2-
QIR 00N 53 e S st
N-BtR1-BPhenéthlamine, detryalrqabiet gamine, NN dbisdehydrazalrietylamine,

base or inorganic base. Such salts are known as bhase
ghrsamine N-Biaptagine mesipd gluparaing; bases b Pdae PEESH seyridine,

cg)lhl%%ne 51? Pﬁl%rotr'qﬁiﬁloﬂpe CIH %l?srdf%ﬁslf: %Hﬂ]@ f]@s Qrhbs Wsufé%d arginine.

resent ‘i nvention I's not acritica

nature so Hx@ﬁ@]e&&fﬁﬂtﬁga}ﬁd basasinaludbolvehdiw limitation, sodlum

phar maceuti cal » accgptable_and Ehe cou teri on does

hedioxiden RRtassiHE BX O e RIS L TP P4 G 8O iy Cafongt

b%éllydn'é{ ?otggsuﬁntl%lﬁﬁioﬁiht@ éﬁ@dl%myd?ox(f&m%!ﬁ% é%frb&ﬁ?e and the like.
resen nvention forms salts W th pharnmaceutical?

acceptabldkhqu&dsShhepexaﬂphe&uoﬁ\bmsbamﬁmbﬂnumdﬁﬂﬂl&baﬁc

i ncl ude net al as_.al.um nu al kali.netal . .

SR B35 Ot A P aﬂ@%f&%?ﬂ”éf@%%?"%é% iy Hifpresent invention

iR @sishen ekt BxBRpRE of@lchsakdiabluas h?@b%]@ﬂﬂeﬁﬁﬁﬂﬁﬁlloﬁﬁﬂes

amoni um orsubstituted ammoni um sa Exanpl es of

selfiftss, imaibane s fomares uniralas, teal¢ates, acpsates, gitratass fumpasates, tartrates [e.g.
t hose Wi |

L bR A S G R AT, B

bénZDAtHsRRY RAIRYWARbMEho Rid-sheh ﬁsydmwebml Theégd saks My be prepared
tri-(2- hydroxyethyl)-am ne; cycl oal kyl am nes such as

byinestbedsHaoyindaithese skillgd BeWe Witpi peri di ne, N-benzyl -
b- phenet hy aﬂec'oBa%%PX% e é’%n@mv@ﬁmon arﬁ_their salts may also exist

N, N - bi sdehy am n ucam ne erazi
inede g lod @@’ﬂmatﬁg fOJb@&aﬁ)ldJl’ﬁydrh&s pydi tholis niee plymt myehlt](asmc]udes each

pyridine, collidine, quinine or quinoline; and salts
S8 at?a@ﬂdméﬁﬁr%thﬁ’if’ioﬁs such as |ysine and arginine.

L e AR WOSHIE M D gt
RN RsS wwnomalobmmds ef g lscmte Unsuimg bighateeides datiyanids and/or
cholesterol, and are therefore useful for the treatment and/or prevention of
hyperglycemia, dyslipidemia and in particular Type 1I diabetes as well as other diseases
including syndrome X, Type 1 diabetes, hypertriglyceridemia, insulin resistance, diabetic
dyslipidemia, hyperlipidemia, hypercholesteremia, heart failure, coagaulopathy,
hypertension, and cardiovascular diseases, especially arteriosclerosis. In addition, these
compounds are indicated to be useful for the regulation of appetite and food intake in
subjects suffering from disorders such as obesity, anorexia bulimia and anorexia nervosa.
The compounds and compositions of the present invention are also useful

{0 treat acute or transient disorders in insulin sensitivity, which sometimes occurs

following a surgery, trauma, myocardial infarction and the like. The compounds and
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bi car bonat e, potassi um bi carbonate, cal ci um hydroxi de,

cal ci um carbonate, and the |ike. Conpounds of the
wWEe@soet44i nventi on, which are substituted w t hPEI/Dax04£038232

group, may exist as salts with pharmaceutical ®

accept abl e acids. The prepgnt invention includes such

salts. Exanples of such salts include hydrochlorides,

hydr obr om des, sul fates, nethanesul fonates, nitrates,

f%bgﬁﬁ(‘?ﬁ’of @geﬁ%r%e%? mv@fzt‘i&ﬁér@ fso WLEYBT B BSwerlRf defidh Belyceride

rates -)-tartrates or m xtures thereof
Javell Blévagdrtaghneddeniextluwbeher el yageastic predispatigen @iy a high

ERERTOE Ay i ot
?Aférh lafrdets 4 %%e akes. %tpﬁyﬁcﬁﬂﬁp@m%y okilltvi® KAORSIRIW to identify

nvention an Ir salts"may al so exist in the form
hofasowhat®esbenkfit fremaadpiinistigtiimaafdbe cempounds gnd eaampositions of the
present invention includes each solvate and m xtures
Pf45ERMdBYEN9Be compounds of present invention, which

bind to anfepdstYdheentids AMRARDrovi @RI meaRed & thofr€atditnt and/or
glucose, insulin, triglycerides, fatty acids and/or

potpblybstsarf cbllyperah@emraelnthfélouéwﬂwm magpmghwhich comprises

atQ{}’g‘%tgg@Fte?ﬂ %g%%ﬁéie %Vtgi? {Clag'ﬂqu %‘%’Z’Eﬁ%g %ﬁ]‘gcﬁ‘{nu]al or a tautomeric |
198 theRSf BhdI6F a ﬁhaﬁﬁﬁ&&ﬁlchlﬂbﬂ hdeeptaie Syln diepstd axd/ofl ¥ pRarinaceutically

di abetes, hypertriglyceridem a, insulin resistance,
ad¢eplpbid sp]\cayﬁslhpmoﬁm gypeﬁg]pj@qnp UHBR{0f non-human mammal in need

i grcholesteren1a heart failure, coagaul opathy,

%%g Ftension, and cardi ovascul ar di seases, especially

art eri osclmeeshmpounds cidil priesun; irvhesen aro npefuhaishanpeutic
indicated to be useful for the e hatlon of appetite .
sHPiarceH R TRYCRkES Pﬁtréﬁl}mge%ﬁiércgﬂﬁ% Fficjes Mg P galed endocrine

aﬁkf%md?osva&!pﬁa?'dﬁ%me@p g&%'b‘ﬁhﬁn %P?loﬁ'ﬂﬁﬁﬁff hﬁ,mam

nervosa oun s and conpositions of the present
inventionT&E@nahmnnusﬁkmhﬂmmeh&mavﬂaoueef@comp@n@uéﬁmnnﬂalaS

dg!écgﬁ)rpg ;eléqs)\[e: fgv\}l}ﬁégald{ugﬁlg'gr%i}g Iniephcémgm {l?;grggtﬂor{ga H ﬁ:om?]mon or disease
hél @g@%%@& PR, PPAR 1A ATDANISPRRACHRAP AR a

resent invehtion are al So useful for |owering
mahma.tri gl yceri de Ievels El evated triglyceride

| evel , whet her caus enetic edi sposi ti or by. .

2 b oh 1 ach despeains oteelve gy BF S FoRRETy e Biasly invention

gB bgﬁgédt fofll {}%jﬁgﬁratﬁ)tnrd? KEme BOENGk ﬁ%ﬁﬁ]%@fr&’atﬁlgﬁyﬁﬂ}ome X, diabetes,
ers an S

I sor eases. The physician of i nar
tsdatihg obdsity, lkwering owelyoeridgdenald, yaikingeesplagion leuel db élr@fdemsﬂy

oo 30 St 802 iRl erthE of RAAYRe AN CRTBIRSHY OnS

arteriosclerosis, and for preventing or reducing the risk of having a first or subsequent
atherosclerotic disease event in mammals, particularly in humans.

Additionally, an effective amount of a compound of the present invention
and a therapeutically effective amount of one or more active agents selected from
antihyperlipidemic agent, plasma HDL-raising agents, antihypercholesterolemic agents,
fibrates, vitamins, aspirin, insulin secretogogues, insulin and the like can be used together
for the preparation of a medicament useful for the above described treatments.

Advantageously, compositions containing the compound of the present

invention or their salts may be provided in dosage unit form, preferably each dosage unit
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present invention. The present invention further

provides a nethod for the treatnent and/or prophyl axis
wotokpprigl ycem a in a human or non- human mamedT/k10041038232

conprises adm ni stering an effective, non-toxic anount

of a compound of fornula-16- or a tautonmeric form

t hereof and/or a pharnmaceutical  acceptable salt

t hereof and/or a pharmaceutical] y acceptable sol vate
coMEhBRffrdr® albout Y ne kb Gefineg. hnumndarstmmhmuhmmnmmwnhe

in need thereof. The co ounﬂ of the

compeirnek 6htha PESGRIGPLANURE ThHIAN 3’8@@?’&"% o5 %tafémflﬁd bya

n o [ i abetes nellitus

pg’ﬁs‘? ]%Q%da{]tbglaﬁeﬁé%@ﬁhﬁgglg%ngg%%@%@uI ar disorders and

di seases BpndiomerX cludes piecdialretianiswiin gesiSTace syrdrione and the

i nventio I | at to th f d of.
rosblingIcampligions SErebons RS RBrS, Pl T ALY Cigbesss:
e R

chinpRatigngarabciago mlthtdmbetfa ﬂﬂnmmthocl& anfl eneatpmts weitioped herein
effective am) nt of a &’8 ound t he

RS B10VE AR ERecae POREHET ALY S PBEH ogany one of o any
IROInGaOEHt | H?&fd&!’m% gﬂ're Tarpatié MPuIRY RATsRNBe yndebrAdeheRsulting

treati ng oeS|ty wering tryglyceride |evels,
compéatigns therepF,asswliniresigshnast Thipegh odaprsinsylin dppspeentalizhetes,

O o gL h U IE A RS e

if@shifd BFafobBchiad Hisedse hapbagpartdriostlekiss ubseq uent
at herosclerotic disease event in mamuals, particul arl

i n humans Thagdinppwidalof fhe prpseat mg@tpqylemm%qed@ffegtwely g]one or
11{ ﬁcggl%ggtg%o\fgglﬁ P)g)?e § e&%@ddltﬂ)\ﬁﬂic‘tlgg age!?](Ps @ependmo on the desbred target

PEctiVe “arou nore
IR Tambigaidcthémpyinnided ycﬂlﬁfﬂlstmlde nrf g smgl&er;ﬂlarrpdtcasm] dosage

HDL-r ai si ng agents, antih per chol est er ol em
cpmppsitien whyeh %14135 a a@ﬁpwnﬁ of ithesRIEseRt %&?@%@@g‘ﬁ’@é’f more

a1 BZ8hin f?vned gtgpﬁaﬁs n\é@] Qsaﬁhnlﬂﬁ]s\ﬁﬁ& fﬂﬂa?or unﬁ%‘f ! es’ent invention

prep ara I on I canent usefu he abov
ad@ewhl deeide hgemainmendven se@dmmpla@mcmitiyal dooagzo Fior c&amaple a

cg%g})l%cgéﬁnt %f)%ggpct: gréveggglgplg alqoﬁ rgcggglglg&]%ﬁr‘%%?%o%?e Sich as

bg%ﬁ;x?ir %é/g}%gﬂﬁlllaf qﬂﬁ?& HeQi']cSrféQ NGRS, AR %LOIQIC(Ss%ose

derstood that the amount of t
inhibitors can be admmlstered 10 the patient together in a single oral dosage composmon

such as a tablet or capsule, or each agent administered in separate oral dosages. Where
separate dosages are used, a compound of the present invention and one or more
additional active agents can be administered at essentially the same time, i.e.,
concurrently or at separately staggered times, i.e., sequentially; combination therapy is
understood to include all these regimens.

An example of combination treatment or prevention of arteriosclerosis
may involve administration of a compound of the present invention or salts thereof in
combination with one or more of second active therapeutic agents: antihyperlipidemic
agents; plasma HDL-raising agents; antihypercholesterolemic agents, fibrates, vitamins,
aspirin and the like. As noted above, the compounds of the present invention can be

administered in combination with more than one additional active agent.
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conmpounds of the present invention that will be
adm nistered is determ ned by a physician considering

wo@tooalobi4bhe rel evant circunstances. Syndrone Xp¢TUB200€638232

pre-di abetic insulin resistance syndrome and the
resul ting conplications tllereof, insulin resistance,
non-insulin dependent di abetes, dyslipidem a,

hyper gl ycem a obesity, coagul opathy, hypertension and
ot her conphbtat extanmleasb@mtamé@mﬁhetrhp)dcaaﬁm sesn ifMneating diabetes

met hods_and treat rre ts nmenti d _herein.incl.ude
oS A HEPTaSTE DYPGERS e EP BT b IR I BRUhGT SALf ereo can
bé éff&§¥e1g%§e@fn c%b%%owmi QAbAPRRE thddgpuat, R¥h AYsulfonylureas,

i aBetic insulin resistance syndrone, the

bikeshlidsi Mggmipts, datzotidmetivees of glucassdssé mhits&irs todree ésulin

ype Il or non-insulin eaﬁ]Pendent i abet.e % ] -
segles0gqaPere isalin Ry WEH gp eeArnNC APETEGPSHFOPYefor treating
a]gegrgghel%@]tsl ons associated with diabetes including

ar

rovascul ar di sease, especially arteriosclerosis.
The conpoThelsxafiplehed spccmdethtramengIuﬂ aredlysiiim sgpgitizers,
effectively alone or jn combjnation with one o Le
PRABIYaRoHEE, Shiéaz00eS; H@éh&aéor@eblé’ﬂgFaﬁ@’“% Angl H%ZOG‘EM

r L 1ih gk tics, sufonylureas,
SR AR BRI S elBinets, oyt
1oiTRaRie! g1aizidehilsha- gocdsadassinhibdiong) acarblosef cltdl\fstqwoblswntmo agent,

i nventi on and one _or nore additional active, aﬁent

HpMGCots reslupiaph BRIDAOTS IPVEFLAUD. SHFSHYG. B VASAling FEYes tin!
LSitih %a@&gPeﬁﬁé} Bt Vs% @&%&s'dﬁoleﬁ@r%e%ﬁ b1e

p arnaceutica osage. exarrp e, a’ conpound f he
dpligdaninoalkylederivetivasrof nmmseémkadwdemmm nisoifinyh alcohol nicotinic acid:

agsnsﬁ%gglfgﬁqgc ugdﬁlg/;ggcaaség{%:sgoﬁg réca%c é{é\%ﬂt]ghsd Spinfibrozil, clofibrate,

fe%’o?&)&?e? %%a%ﬁ;ﬁhdt@ hilbiQs 91 € esl@éoﬁéii%{ﬂu%h HeedsitRidrBiacryl
pat I ent toget her

In a single oral dosage conp05|t|on
Coucdhonsteroltaabliansfofase mpshiloes, nedinemite, pigéntol, PPARS agonists,
adm ni stered in separate oral dosages. Were segﬁ)aate

anfinhegibsCQRROUIgB dCn relaiwo@mﬁeré}urerﬁ@ew@emm%ﬁ fFgpne,
ﬁ&ﬂqtfﬁnegl{%{egtg@ fS %%ﬁ%rggflad?e‘ﬁﬁfﬁcer n%ﬁ&t acboﬁf'éﬁ Qﬁ‘d ileal bile acid

essen

tlﬁﬁs’ﬂéugfﬁntﬂlty,rs()r at separ atel y staggered ti nres i e.,
sequential | y; conbination therapy is underst ood to

i ncl ude afThe cpmgeundsgf meseAhmé%i?& agddhe pRATBRACERICRILY
S Y P A L5 SR o properics
ahdv@Nbd w¥ad O plahiaseutioelr@afpokitions containing a therapeutically effective
amount of a compound of the present invention, or pharmaceutically acceptable salts,
esters or prodrugs thereof, in combination with one or more pharmaceutically acceptable
excipients. Excipients are inert substances such as, without limitation carriers, diluents,
fillers, flavoring agents, sweeteners, lubricants, solubilizers, suspending agents, wetting
agents, binders, disintegrating agents, encapsulating material and other conventional
adjuvants. Proper excipient is dependent upon the route of administration chosen.

Pharmaceutical compositions typically contain from about 1 to about 99 weight percent of

the active ingredient, which is a compound of the present invention.
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conbi nation wth one or nore of second active

t herapeutic agents: antihyperlipidem c agents; plasm
woibsnei48i Nng agent's; anti hyperchol est erol em ¢ BOEOER04/038232

fibrates, vitamns, aspirin and the Iike. As noted

above, the conpounds of tf¥e present invention can be

adm ni stered in conbination with nore than one

addi ti onal active agent. Anot her exanpl e of conbination

t herapy can.b een | j i : t g

disordersﬁﬁﬁlggﬁhﬁ? ggggﬁggﬁﬁggng?ﬂ§§%¢%¥@gg%%ﬁégn%ﬂn.A unit
dbdage i ns @phsatdlly disteneofit camaibmgef dricddseshiyablisted i n

conbi nati on wth second active therapeutic, such 23
adminiBVyPD e B ahSUPIReHT TSSNeT FRAgIIPRIS nFgeetample, a unit dosage form
AThEE s HeNG HIRDES: 2 Airded GPEARARE ot R{B?e@é.tg " Snit 8848815 a

TThauf riP°sécr & ogobgues, 1 nsul1’n as we as the active
pREerhSindil 30usRedf Abavevd ampouedbf iy meseet invswioar og¢wated to

The exanpl es of second therapeutic agents are insulin .
e the Aepiecd (PETARGIURGHIRF s Tsasoog o, BRSNS oy Bgie R ppEutically

i i t ; i , . 555 vari r

oefible LR, P G REOTE acHbmaRTientlR o (iPite may bo varied o
adusted ifos) atsuf 011yib ubead 000 olibigtamy denoiglacpirdingdo the particular

al pha- gl ucosi dase i nhi bitors, acarbose, chol estero
Ueaienf Myol§ent , HMG CoA reduct ase i nhibitors,

| ovast at | ﬁ?he%lb%é@%?ﬁn’eﬂ utiﬁiiﬁ%@%cﬂﬁﬁ@unﬂi SMAS bRk invention is

atrovastatin, rivastatin, other statins, sequestrates,
selbab@ by ynaod ordjnacoskéld in helmedatiahbkydtemiany ailtkgansidering various

derivatjves.of a. cross-linked dextran,. nicotinyl s
fagfersisarh o MBeY IR e PG Sot§oh e ki AT iedl sppgigion of the
r@IABhSTR sV GRP T theicon@EbA (S irdtadd, iRSrou@aITfatiMimigtdtion, the level

clofi brate, fenofibrate, benzafibrate, inhibitors of
of hstabstie pud exceforyungipn df dheresipicis the gpsage Egry) employed, the

A: chol est erol .acyl.tr i phi.bi:tors,
paich AR ERO Tl g AR AR RS, AhENKET S iy
conpounds, préfenblyy fiRnioRpoutdxdfahd presamimention are administered in a
phentiram ne, sulbitramne, orlistat, neurope %d.o‘?e Y5
singti driilyslose, o5 shedaiab Aaihgdase P@d’é}?t%‘ﬂ“%lé@mds‘t@,‘“g 9SpLa two,

DLl Me¥ U Qe MIRERCE Sia FARIGAIP RUHRRSad¥hinishEtion i
LG LRSSyl RSP RSl i
ceatimmus.sol vat es and hydrates thereof have val uable

phar macol ogi cal ties and c

prope be used lln »
phar maceut ugap]eé% iqdpgwgtr@m%{hlﬁaﬂaacgutlca compositions of the
p%%l@ﬁﬁﬂ%iﬁi‘oﬁ%%]?(%eﬁ%r%?ﬁﬁﬁﬁ, SIAPYRE aRip, PectANPRLME S, tdifical or

esent 1 nven , phar maceuti cal ™ acceptabl e

is@astirm] adisingstistion; garamd:h'r_a,lgkt]iwrer(b@lﬂg, of mfesaerdi inaluiding iplirarpuscular,
sgggltgnreogg rinetrepn?e%ﬁ: ar%/elrlfjteitt?oz%lls:\asa\%&?gst J%Prlat%ecal, direct intraven-iricular,
intravenous, intraperitoneal, intranasal, or intraocular injections. The compounds of the
present invention can also be administered in a targeted drug delivery system, such as ina
liposome coated with endothelial cell-specific antibody.

For oral administration, the compounds of the present invention can be
formulated readily by combining the active compounds with pharmaceutically acceptable
carriers well known in the art. Such carriers enable the compounds of the present

invention to be formulated as tablets, pills, powders, sachets, granules, dragees, capsules,

. liquids, elixirs, tinctures, gels, emulsions, syrups, slurries, suspensions and the like, for

oral ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
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exci pients. Excipients are inert substances such as,
without Iimtation carriers, diluents, fillers,

wo b@zosi4my agents, sweeteners, |ubricants, PCT/US2004/038232

sol ubi li zers, suspendi ng agents, wetting agents,

bi nders, disintegrating agents, encapsulating materi al

and ot her conventional adjuvants. Proper excipient is

dependent upon the route of adm nistration chosen.

Fhar ' | ng({b% WRIHGAIY xOipldt hptibRATly grinding
O%%lgﬁggg%?%bgﬁll}o%@%ggﬁ%e%dg Ber cent o]f et hg ac’trbipv]e y ghindine @
rdstigin g Aligike, anb ipedtesssngthe anpounol ganulée afferesidittg suitable

invention. Preferably, the Phar maceut i cal fornul ation
apgligries ihidesitrds g HIBIARICTACT ARTE Wo&age formt is a

physi cal | }ﬁopbrﬁp&ﬁﬁﬁis‘dﬁﬁ@)n OAL frfH &Y @bIeDbL cPOFE, the active

suitable tor admnistration in human subjects or other
irfgRetialt snayFercoemtangl with an oni, nodosdigephaonascoticallyeacgeptable carrier,

capsul e or tablet, or a nunber of capsules.o lets, .
SRS 0 Qi Gl SR IS0 e EqinosS! Etcium
c?‘%rﬁa\f@, ﬁféﬁmﬂﬁﬂgs Rhict DBCIBMRSERE, J0AUBNELBBnat€ 3h&iHi!, 86rbitol, and

0 progfucet e desired therapeutic effect, in o
tledieciogtihenwithi dptonellyp dismsegrapigrgeatsesiidhga) without limitation,

cFag R GV OO o S R VRS e skeaae eponice
xhAtRIA @9}9}5] %igiclacﬁd? GRpdal: Q08 Jith hd GdANE alinA®ra@d the like; and,

according tTo the particular treatnment involved. The
opdwalje, biedingmgenis.i foi oiample. vdtheshiyoiiaien, gelatimeacpeiagufiral sugars,
invention is selected by one l.par ol o .
bivadracae grnoaisieriar et PG be GG Xadiistpaddiol, Wdium
al oAl Carbog Pa BB cuivlfteUisol Ydthylemd gl9eul, Wheesspricthe ike;agd,

wei ght, sex, nedical condition of the recipient, the
opéynallys pbgeatingagenisdior PHRIS WEhoUF HE@Ron.rpagnFYimetegrate,
adm ni st r.at | e le '
SPORERSHG s bl sl ol TEUARFL RO SBIER ELRIY. sodium
chhedpasit] aid te likenPdiend desazesmittfotrh & eofpselopit magdontaingd in
the like. Preferably, the Cf)rrPgunds of the present

aflditientq Bategials of dhs 0¥ BrRgda [aind cairish Puehfsia 9ttyBle, or

the total dghl¥mfloReuiBYoRser@dibiets sh@t§Rules. Al 6lid@8krier can be
doses of two, three or re times per day. \Were

otle bt mel‘eyswbstand:efn, whh sugralwl act ey ﬂmqrbggm‘gaﬂntg,ﬂu@ﬁqaom, pajubilisers,

SonLLTSuS: s LD, SuL e S S SUERLIS Bl i
include, fig Po%é\@Pﬂh@ caiPlefls.a fEeBy EivRRd sbBEvllich is in admixture with
transnucosal, topical or intestinal adm nistration;

tieafiaty divadeddetive oreyedidns) Ustablets; thiewstivningradigat isgnixgd with a

ciarr}lté Q\H% g‘f H}lea}]re’cessary binding properties in suitable proportions and compacted in

the shape and size desired.

Various other materials may be present as coatings or to modify the
physical form of the dosage unit. For instance, tablets may be coated with shellac, sugar
or both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring such
as cherry or orange flavor.

Sterile liquids include suspensions, emulsions, syrups, and elixirs. The

active ingredient can be dissolved or suspended in a pharmaceutically acceptable carrier,
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subcut aneous, intranmedullary injections, as well as
intrathecal, direct intraventricular, intravenous,
WO ptosapisi t oneal , intranasal, or intraocular PCT/US2004/038232
i njections. The conpounds of the present invention can
al so be adninistered in aQargeted drug delivery
system such as in a |liposone coated with endotheli al
cell-specific antibody. For oral adm nistration, the
sunhrqscstmdkswatfer tsheailporgemintsoivanient 3 orxEPitet gemig|weatercand sterile
r eadi IK %/ conmbi ning the active conpounds wth
OBRAKTRCED i cal » acceptable carriers well known in the
art. SuchTgahétiRlifigRhrRM @ntde weadmolredsn akuidige preasierblvent,
i nvention to be fornul ated as tablets, pills, povvders
ferashepk, agreanuprepylete alyeels OtheiRamIRasItions ga) biymade by dispersing

el inctures, .ge
tlgebfwbhél’vgj%g aglive ]{lﬁfed% Lg} qﬁg#dsgslrtegp? Prn ?éigl{m%a]bé%%égth%scellulose
sPatibebt intasugblklogat ed.. Phar maceuti cal preparations for

oral use can beobtai ned gi)é caonbi ning the active
conpound WrageeLoEsIareipixgiep e sultable caEsy Far ﬁhhsd?‘ﬁﬁosﬁ’

I8 E AR o o
iﬁyﬁﬁyrré]ﬁloﬁabtc&klfbpb&@é]e}bcﬂyﬁhy]dmﬁglgeo]cmm tltEmnmcrhai]de lacquer

amnlstratlon|ntheformof a tablet o ul e,
saletipise anchytiahBlecgamias BT onisT YREHMR HIsS o Pygairs or bigients may

b@ %Qﬂéﬁé e ta%@rm%‘& 'CSQ}H s¥o206RR1aRbLE oFt%rcrhbn%Eten%@ 8f¥ferent

Wi thout 11'm tation ctose, starch, sucrose,
cinbﬁraaens ofeictiyd cospdundateses. cal ci um car bonat e, cal ci um
phosphat e cal ci uma?ul fate, so

manni t ol | ggr,nEﬁCf:WC BWBarlaHgnq | éc c[aa gtUﬁ%cfoww,an]ude push-fit
?ﬁﬁjie‘g%dle%f Clafih, rHs‘;x‘z@ar]]aés' Soft, %Feﬂtc% suffééclﬂa&sof g8 atiNQKE a plasticizer,

tation, tcross-I1 nked pol yvi nyl pyrrolidone, maize,
ssct}azrscgiycenﬂtohlybl bitel. | Theommsh-Tagapsuldsean opiteia thecagitve argredients in

S5 BB SAer 050 SRS g s s o

tA08Phdgndsffim @tét%ﬂfél £hd, Yptidnamy, skdbmieﬁi 18 @oftg@}bs%lelsﬂhe active
acaci a, natural sugars, beta-lactose, corn sweeteners,

caipawiads Taa)’d)es@dﬁﬂoh‘@mqg sgm@gdedag shitable {‘ﬁ‘ﬁé&éaﬁi s Tatty @jlgHiquid
nat |
b e e

[ubri cat i ngj ageRlasions for oed atirdstration Bhow1d Ibe i tiedap@rsnitable for
magnesi um st ear at e, sodi um st earat e, ﬁ% eari ¢ acid:

syduadministretene Partienamy BEiblsaompositigns far ol pdministation grg unit
&l %rfbgﬁSsurL.ﬁlagt b?é?sdaﬁd“& %d]&e Wen a dosage unit form
sga capsul e, Iat may R

alrn, in addition to materials
of the ab@eepligpel acaninnsmmidn ahe compousids hf s paesémnnyentlon or
oil. Solid forms include powders, tablets (51
sg]ébglgyegfscan,&)esqgnptan@awph sterileAqueyis or or gamc media to form injectable

solutions or suspensions. Formulations for injection may be presented in unit dosage
form, such as in ampoules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing
and/or dispersing agents. The pharmaceutical forms suitable for injectable use include
sterile aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. In all cases, the form must be

sterile and must be fluid to the exient that each syringability exists. It must be stable
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one or nore substances, which may al so act as

flavoring agents, lubricants, solubilisers, suspending
W@e®sel44bi nders, tabl et disintegrating agent SPENtS2004/038232

encapsul ating material. In powders, the carrier is a

finely divided solid, whigh is in adm xture with the

finely divided active ingredient. In tablets, the

active ingredient is mxed with a carrier having the

ive i ngredi d with a carri g
RS A OY RAREREE Mot e R R RGP e any

cohthgyinatieh e Thakarienyanbze i esent disgerg omtiedgsn oontgiging, for example,
nmodi fy the physical .fqormof the dosage unit,. For . . o
waet Bigtegably gbplatsgﬁ%&ﬁ{yemeaﬂ&?gﬁ KRR AR AT %‘él}kss spJuiion Ringer's
. ‘ nd At 210l (L3 J
PR DSORGB ISR A 5, BELL iy o ool
ameligyid mhebtiplorydlpad )k bepylas ghicebarddatuid pelyethylipe ghiedl),

Sl pieh 25 SO, S RIO0 S T e
St Ifdse zée&)-gf’a%oﬁé:ééri{ﬁn INBERABNE tEHBVAR tid ?@&kﬂ’@ﬂn%oorganisms.

suspen I'n a pharmaceutical!y ‘acceptable o
carri er, sUihe igjsctablesplutiongprepared inethjs| reargeg el en be administered
.solvent, or, a mxture of both sterile water and.. .

Sfarrrs R ogst beateor el R Rl gy prramuscuter
85 siPRiodi ve iR pref b ifhsthdsabl e organi ¢ sol vent, for

exanpl e, aqueous propyl ene glycol. QO her conpositions .

can be nadior bynaingessl HdAtnistidion; pRIICy RS gPRFeTiaie g (he barrier to be
i naredj ent | ugQ tar ' C l.
LR B R e T
Te@chTOMMEMns tdh At6 beakleindoatd mganaskidy as, Hoisexauipie iguid drops
concentrated sugar solutions nmay be used, which may
pPiadnal | y contain gum arabic, talc, polyvinyl

pyrrolidoRe,. . gel: - Y aatal)
7 ani um den P ARl Aation Bt YERAINRRR AR op 30 B tabets
olgangss RomvRnddsinarcoaoéntonal manxterr es. Dyestuffs or

pi gnents may be added to.the tablets or d ee .

coat i ngs iy aijl_%?éﬂit_faf“ioe i‘BW?%Pnt glefﬂgﬁpgﬂ%%g%gse according to the
ﬁ%éeﬁﬁh%lﬁioﬁ%@éd?@‘éhi@ﬁéy 813 fddi ¥ ShCRMAM A f B8R 8er inhaler, or an
Phar maceuti cal preparations, which can be used orally,
derusblgpeaypprssentadtion dayms pfeesirizad packs ogenelpuliser, adthibe bseagf a

SR 2525, SERHAG RSB 5 bl Bifopgne
PeIbroldilanGSREBEAS &N CRIXI@ &) G sBRAbIY adl. N8 HRERE bBpressurized
aleposo] the dosage unit may be determined by providing a valve to deliver a metered
amount. Capsules and cartridges of gelatin for use in an inhaler or insufflator may be
formulated containing a powder mix of the compound and a suitable powder base such as
lactose or starch.

Pharmaceutical compositions of the present invention can be manufactured
in a manner that is itself known, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or
lyophilizing processes.

In making the compositions of the present invention, the active
ingredient will usually be admixed with a carrier, or diluted by a carrier, or enclosed

within a carrier, which may be in the form of a capsule, sachet, paper or other
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adm xture with filler such as |actose, binders such as
starches, and/or |ubricants such as talc or nagnesi um

wa@t@anetsel and, optionally, stabilizers. In sofPCT/US2004/038232

capsul es, the active conpounds may be di ssol ved or
suspended in suitable |ig4ds, such as fatty oils,
liquid paraffin, or liquid polyethylene glycols. In
addition, stabilizers nmay be added. formul ati ons
R R M S G 9983?‘%%3’“‘”2@@5@‘” .
pEAEBESI-sbIad) 9r figuidoadriadiich &ty atd mhlcac erean be dmba@@rm of
forms _such as tablets and capsul.es. igﬁgrenta

taddiis. S, PAVAGH, I0Eages SHPBYU THPEBT O STH 1A ol ARSI -
aQJosoﬁé‘ngSa SRFCEAI o gy BeaRRAR LR ek Bk S0 AGURBHSup 1o
ani ¢ med orminjectable solutiofis or

16asipensighns. thE@crtmeIcaMpounsd f Bire ¢ampresmiloof theprdsent invention are
presented in unit dosage form such as in anmpoules or

Pfﬁﬁerﬁ)ﬂllytfprfﬂ‘ﬁé‘@d@ﬁﬁf'é’iWS% 1RSI an added preservati ve.

The conpositions nmay take such forns as suspensi ons,

solutions or enulsions in oily or aqueous vehicl es,

BaoidgicalyAssapd ai n fornul atory agents such as suspendlng,

stabLle no and(or.dls er3|ng agents. The

RS Se for injectable use

I ncl Ude StB%ﬁdhhg a%gykeé}gﬁeﬁ@ﬂn%dl RS Rintiia&eepoixaidy aRdy (SPA)

sterile powders for the extenporaneous preparation of

techeolopy, RRAR cecaploes, sud carfaspending tidgpahrediddigandy. nPRAR o and

cases, the formnust be sterile and nust be fluid t

PPRR ealongnvith Heir ResEpdimpric RGBT feflyoléﬂ?? SReepior p fgpclpproduced
u§1%ggll b%H@gg{mg 2)1 é‘s%'aﬂ §t8ﬂ.s B%tl %dﬁﬁ@le@@&s%%ﬁtraﬁl%‘g PPAR
ané must be pr Served agalnst n con am nat1 on
résponieslemants (RPRIGY) éentsedro d]'ughaeths lccmmespenkﬂmm eceptor dimers to
cont ai ni ng, for _ exanple, water,

era
yﬁﬁym sah@ge; 8&{PFESYHEB1%§?¢ gPA l}sta@Sf é 8 %Aﬁéﬁggemﬁc ligands are
t sor S
]%3%# \k/]?lptr tﬁjano us’%g I%g &lé ak)gl%gugte CBE%%?%B %rag%)/ 'ﬂié & values
(@imlﬁcﬁind&ﬂdcdnmumdwh&hyemdey B@%engibytmmb )’Q] qac}optyhpenmo compound
gl ycol and Iiquid, polyethylene glycol), suit B
arf SO iSd efier B gRCticRr non-Becabiy Bindinadmegptes InghePreaFare of 10 uM
ns.of e r
L
cﬁh@dnﬁ@ﬁ%maﬁgm g froie0.1 69 a1t tal1loguM o Repoiastsy e peprestnt means from
this manner can then be adm nistered intravenously,
oanate sgen |S¢Rﬁﬁféaﬁmﬁrméi‘lﬂtfcut aneously, or intramuscul arly,
with intramuscul ar adm nistration being preferred in
humans. For transmucosal adm ni stration, penetrants
GRihoeEtcH €T Asegysbarrier to be

PPARY or PPARq. are constitutively expressed using plasmids containing

the cytomegalovirus promoter. Reporter plasmids for the PPARY CTF assays contain
PPRE:s from the following genes: acyl coA oxidase (AOX); apolipoprotein Al (ApoAl);
lipoprotein lipase (LPL); or enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase
(HD) plus the thymidine kinase (TK) promoter upstream of the luciferase reporter cDNA.
A PPARY bacterial galactosidase (GAL4) chimeric system is also used. For PPARq, a
GALA4 chimeric system is the standard CTF assay performed. All assays are done in CV-

1 cells. Compounds are tested in full log dilution, from 0.1 nM to 10 UM in duplicate.
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pernmeated are used in the fornulation. Such penetrants

are generally known in the art. The active conpounds
weanwsabsal be admi ni stered intranasally as, forPERER0€(38232

liquid drops or spray. For buccal admnistration, the

conpositions may take the2¥ormof tablets or |ozenges

Formul ated in a conventional manner. For

adm ni stration by inhalation, the conpounds for use
Pacenretingids ard fenprisakrlativa werféronceanelcodes with gt dfficacy value

del d the f f d
relep bR Ie S pREUE R AEPYT T YR TCOSHT S aeiey B egen
c@rﬁgéuﬂds %ﬁ%@ %136 Ff‘é cHe&@nBhtich @@510?%]96@51@ Redet@Hed by computer fit

dic uor onet hane chl or of | uor onet hane,
1 E&Hc@ﬁt‘?ﬁtﬁ}ntﬁﬁﬂdﬁ@é eavbana ECqy e idnoxtalienlaed fttheefficacy for the
suitable gas. In the.case of pressurized aerosol the
F@\Qﬂ YRR O%TREepoed ehlaedicpreser yneanofrdli thg ta nirel separbe
iver a netered anount. Capsul es and cartri dges of
egleﬁllmqnﬁﬁfor use in an inhaler or insufflator may be
formul ated containing a powder m x of the conpound and
a suitable powder base such as | actose or starch.
(JBhedcra Reighiigednt @RRESi ti ons of the present invention
can be manuf act ured in _a manner that STQ'F tself known

e.g., by AeBRETRHIaRTARd A SYMER; A § Thatoswa) isidge m CV-1 cells.
THE %wvﬂra?ﬁsm%saﬂg ﬁséﬁaghﬁ%meh?awegﬁfekﬁgn vEIIM &cbdih P4 fusion of

encapsu I'ng, entrapping or lyophilizing processes.
tHe'GABK DA tHiedisg dpasintwidnthe d?lPAtFné] ganébimiﬁng' doneaitj omammalian
the active ingredient wl|

ly
HEC RO N .
& @Y ﬁntefggtk JSTRYn RE tHer}eﬁng\ﬁ[ \feoéon&c‘?ifvat%r§m% Bind®RCH8lein (CBP),

paper "~ or er cont ai ner en the carrier serves as a
pelioxisente, prb]hferﬁcyr—hﬂvated a)etqeplt,or Eyrophicbagtpdtosdl (P@(bﬂ) activating

TN NI X P
(’?ﬁ?@’@ﬁ@) alllcpﬁ]%ﬁﬁgﬁde @@3 )Sa'nﬂ&rep%#ﬁ:Pﬁﬁ&hﬁﬂ@nu]ﬁﬂ?éh%cD@AM binding

t1ons aerosols (as a solid or in a liquid
siresdiniminal BK mompmdtwmg@ducafemsngDﬁ\bﬁ:) adlpretrypiacedio %itch

I et e .
AR Kub8dduRidy, PhOt PG lafllystSa@YSciferase activity is measured. .

Luciferase activity serves as the endpoint for interaction between co-activator and

receptor. The data are presented as % efficacy relative to a PPARY full agonist and

represent means from four to six separate experiments.

Evaluation of Glucose, Triglyceride and Hematocrit Levels and Body Weight Gain in

Diabetic Mice

Five-week-old male diabetic (db/db) mice (Harlan Laboratories,
Indianapolis, IN) are housed in plastic cages (n= 6/cage; cage size is approximately
10X20X8” with aspen chip bedding) with free access to water (sipper system—city tap
water) and food (Purina 5008). After two weeks of acclimation, animals (7 weeks of age)
are bled on day O at 1000-1200h (lights on 0600h) and assigned to treatment groups (n =
5 or 6) based on starting glucose values. Compound or vehicle only treatments are

administered daily by oral gavage at approximately 0730h. Body weights are measured at



Conpetitive Di splacenment Bi nding Assays Bi ndi ng assays
are perfornmed using scintillation proximty assay
w@ 3vapetsechnol ogy, PPAR receptors, and corresppomiufzy04/038232

radi ol abel ed |igands. PPARa and PPARg along with their
heterodimeric partner, rejjnoid X receptor a, are each
produced using a bacul ovirus expression system
Bi oti nyl ated ol i gonucl eoti des cont ai ni ng PPAR response
el I

threebge@%on%(g Bfé)dtg{d ahe P by FOURKS: el OBIOBERORHBEA in

hs;sammea\mm Iﬁfom)ﬁie&ﬁil ShforibasaaisaniREARge t@tided RARRafter the last dose.

OB agbr BN B i8S 0 ) 5 ety A Craed s Values for
§u%8§@ﬁﬂqg %13/8&9&%6@}& ¢ ﬂasm'tﬁ@%cmﬁaﬁﬂa%h QBB gltreHQ@)he lean

or each mpeting co ound are cal cul ated af
lictexghoead vﬂneﬂfet aolP0pecghiase bomohlizgti¢measulated basedtomer normal

oo iara et ash mgin St BHGH ensIaeT SR Re e fiopes i
%@%8%1@@%‘ f«@%ﬂe’é%ﬂid&ﬁt {1R%.0.169 nMto 10 nM

eporte ues represent means fromone to seven
separ at e é&lpémlﬂcweng sablSohownikd wetifroa@dvrihe Aogwpund of present

A B EE A 2 S B s RSBl e >
M@tﬁa @hﬁ%mcﬂ%vir%ra $thenkBABenHA fIassays contain

PPRES romthe fol | owi ng genes: acyl coA oxidase
(AOX); apol ilpoprotein A] (ApoAl); lipoprotein |ipase
(LPL); or enpyl-CoA hydratase/ 3- hydroxyacyl -

dehydr oggpdase t he thym di ne ki nase (TK)

pr onot er upstreamo luci ferase reporter cDNA. A
PPARg bactslzéypa gal astg GAlxd) chineric system
is also u For PPARa, a~ GAL4jfchi ne [
standard CTF assay perforned. | assays 4 dpne in
CV- 1 cells. Conmpounds are tested in full
dilution, from0.1 nMto 10 mMin duplicate™Percént
efficacies are determ ned r@ ative to reference CH,
nmol ecules with the efficacy value reflecting the
1great est amount_of agonist activity achieved in the

@WP laddnding apd Qggtﬁsé@ﬁpound Medi an effective

' pcoc(é( racon(:é(h(t5 at oxgrﬁéSZonsZ Igeljsrogéedn nedE%(@val A e R0 (P

|s ppf cdlcul gbed i theyzefficacy1sas the cospound |s]893
<20% demtpd val ues represent neans friomtwe to hine

separ at e experlnents

@3

Table 2: Cofactor Recruitment Assays

CBP | CBP | PGC1 | PGC1 | TRAP220 | TRAP220 | ASC2 | ASC2 | C33 | C33
Eff | ECsy | Eff | ECso Eff ECsg Eff | ECs | Eff | ECs

15 1917 24 2065 7 Eff<20 15 1378 13 13013

Table 3: Response Element Assays

Gla4 Gla4 | HD | HD | LPL | LPL
Eff ECso | Eff | ECso | Eff | ECsg
30 1977 54 | 1136 | 86 1419

1C50 & ECsoin nM; CTF (Eff) in % efficacy.
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Co- Factor Recruitnment Assays A manmmal i an-2-hybrid
assay systemin CTF format is done in CV-I cells. The

wo elosowi4my pl asm ds are used: a mamal i an expr BEEUSV04/038232
vector encoding a fusion of the GAL4 DNA bi ndi ng
domain with the PPARg |igand bindi ng domain; a
manmal i an expressi on vector encoding a fusion of the
VPl 6 transactivation domain with the nuclear receptor
I nteracti [ t, SRPEM V f ingly a
CREB- bi nd%ﬁgﬂg%t“g?ﬁgv(e (t%ﬂ eg, per oxﬁlogg?rgpf(ﬁ%na HIQSﬁrpns Y
highodffihiey BPARy@aﬁiai/agcemlst methePR AR o gatinity . B \na‘li“ab]e]l this

(PGC- 1 activati n gnal cai nt egr ator-2 (ASC-2)

comy@uﬁ binds RRARY W ébgfb?ffléﬂv i(Mz0 & %ﬂ\&@GﬁO&?ﬁdﬁ%Wﬂh relatively

( TRAR and eptide
o ERE cET Hids ThE R S it T ES SRARY st Abshis
y DHefhonsicdit £IrASLIr &M on &8 LS FRES rbdraf@ERCdseHsi NAs seen in
format and treated with conpound (full |og
'Idb]esltl iand 3f theAPARLy af]‘isztcxy (%{)efd‘nMcyo:ronmmddb@ RRRpfnll agonist set at
hour s. Subsegijent ly, cel |

1Pg@ ﬁ@“rlﬁ‘é‘fé‘ w4t S Wﬂl?%m HGE 8 f%‘e?/g%?d aﬁﬂeadgaqnvrwbﬂﬂy of
t}’?’g oﬁ?}ﬁi th I?@cn? i\ g]?&!ifﬂ:t CJ 2k tdﬁ:ttoqgﬁﬁg? A8t dReMNo 23% com/pared to

Cco- ac I vat or and eceptor. ar e presente

AFHATORRY dpBhist (st 100% rBEARGeht Table@ynhed makieg the compound of
represent nmeans from four to six Separate experlnEnts

fenalla 8l p BRARY p@irtiad @g@mstrmhglcympmbalamdem@nﬁmatfé PPARa agonist

ailéﬁ'?‘(\:@!— : E%Bl%gg%ﬁqvt(‘%’ ahet Cia(éy ggﬂﬂ%}ﬁ{:ﬁ geM( Ielgrl an

Labor at or iT@sgail AsthataaMdisg oﬂ th afi-giBetEEFichdy dHdasdd &ffect
cages (n= 6/cage; cage size is /p roxi mately 10X20X8"

pifila o spapowd q@S f@e@da He)dighetin (di/él) maice asssadnynigggred compound of

FAFOBRE 5 STSE0.HER e BY Al LRl BU LRl
oRgO}e AfEhdMaRstrNedayalbhgiith @6@y WeigChre (hdagined before the study
0600h) and assigned to treatnment group

bsgae@apA) antb@ttth%@]@fdb%@dy/éﬂaué@ QSWBBWbeOfJP”U%]ﬁJﬁIdéSP]aYS
egz?é]}én £Iﬁf3& efﬂ%@ggg&ﬂc@dgg@g V]\}gelgggﬂt@%sleg?\gys n%;gll?roe Vexdfmined

appr oxi na er

(42.7 68 . hegl nand QOQ d&y nOjmaizati@nd S(eiginglyor d:bag/-depb)'ldaft reduction
t he studies. od.is g}fllect din he anmzedtgpg
ih PERAIORRL ]f%ﬁ]? wfﬁwmoé ASHYQIIRA SXPANEORdS PoIrssen fRblgwdng

aﬂ%ﬁ?tr&tn)% é’ %§1tn 9191‘?0901“ fORARG AN Becadk Hﬁt@%?ab@ﬁ@efflcacy along with the
triglyceri eve s are then determ ned. The reported

leallisgsf plasmgholoosexpmidn drg bymoaon deatirey ef BPABpfidb agunists
[k?%st%n%fan%%lggléozﬁt) ]\%Qdéi%rrr%?a] (%06% Hésto et g] {2004)], our data suggest
that compound of formula III could be an improved therapy for the treatment of type 2
diabetes compared to the currently marketed PPARY agonists

The following tables show the in-vitro data for the compound of present
invention, (5)-3-(4-{[2-(4-ethoxy-phenyl)-ethylcarbamoyl]-methoxy }-phenyl)-2-

methoxy-propionic acid having a structural formula V,
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littermate val ues set at 100% or gl ucose normalization
cal cul at ed based on a nornal glucose |evel of 250

worgdodios14®t at i stical significance between experP(ETHnsmk)4/038232

groups i s assessed using a two-sided student's t-test.
The foll owing tables show@he in-vitro data for the
conpound of present invention,

(2S)-3-(4-{[ 2- (4- met hoxy- phenyl ) - et hyl car banoyl ] - met ho
xy}-phenyl) - 2-Onet hoxy- propi oni ¢ acid having a
structural forjjula Jll, O m Table 1: Binding and CTF
Assays | C5I@COYTCL0
EC50 (Y) 113 52 EA :

Recr ui t ment Assaé B \RZ220y5 TRAP220
ASC2 ASC2 C33 C33 Eff EC50 Eff BCsO Eff Ef f EC30
Eff EC50 15 1917 24 2065 7 Eff<20 15 137 3" 303

Tabl e 3: Response El enent Assays 3 a4 d a4 HD HD LPL
LPL Eff EC50 Eff EC50 Eff Ecsg 30 1977 54 1136 86 1419
| C50& EC50 n nM CTF (Eff) in %efficacy. As shown in

above tables, the conmpound of formula IIl is
T&hfep]rlBanahggythﬂ‘Fgﬂkssa)fsfl nity PPARg partl al agoni st
wi-t-h—PRARa—act : VY e Hr—Tabt t I €Ot und
HCad) FpARgo (9 hﬁféﬁooaff Fr¢€ TESEETED EGmih o

PPARaT Wt 3etatirvelg tov Ty o = ). |The
conpound ofgof or nul a3?I has gLARq parti al aqo]gﬁligt

activity as denonstrated in co-transfection and
co-factor recruitnment assays. As seen in Tables 1 and
Tgblq%@MW§wli@%ﬁS§a%Seff| cacy conpared to a PPARg

{3 d%‘ﬁ}" P j/o

ﬁ%g) PM(L TAGELS &@6@0 uggs | 33

iy f ? E,Bjrl ! E&SQﬁrﬁAEif ECSO

I
i +
C

r%ﬁgei Crorlp ﬁip‘%
S

’&‘ec'f'*ozsg U T T SRETTE

r dfige 263 24 o 32 Iorrp

Table 3: Response Element Assays

Gla4 | Gla4 | HD | HD | LPL | LPL | ApoAl | ApoAl
Eff | ECs | Eff |ECso | Eff | ECso | Eff | ECs
39 1907 | 58 | 1041 | 80 | 466 39 335

ICso & ECspin nM; CTF (Eff) in % efficacy

As shown in above tables, the compound of formula V is surprisingly a
high affinity PPARY partial agonist with PPARa activity. As seen in Table 1, this
compound binds PPARY with high affinity (ICso = 30 nM) and to PPAR« with relatively
Jlower affinity (ICso = 360). The compound of formula V has PPARY partial agonist
activity as demonstrated in co-transfection and co-factor recruitment assays. As seen in
Tables 1 and 3, the PPARY efficacy (% efficacy compared to a PPARy full agonist set at
100%) achieved with this compound ranges from 39 to 80%. In addition, the ability of
this compound to recruit specific co-factors to PPARY ranges from 16 to 43% compared
to a PPARY full agonist (set at 100% recruitment: Table 2), thus making the compound of
formula V a PPARY partial agonist. The compound also demonstrates PPAR 0. agonist

activity as shown in table 1 (39% efficacy, 1814 nM ECs).
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a PPARg full agonist (set at 100% recruitnent: Table

2), thus making the conpound of fornmula Il a PPARg
w@anosioel44ngoni st. The conpound al so denonst r at BGT/BRARA038232

agoni st activity as shown in table 1 (43% efficacy,

1305 nM EC50). To gai n amunderstandi ng of the

anti-diabetic efficacy and side effect profile of

compound of formula Ill, diabetic {db/db) nice are

admi ni st eg%% gp %té?ltimefoﬁ% ahil-ilab@tc cficaby ah@ sideRefect

30 ny/ kg/ for 14 °days by oral gavage. Plasma
pgifﬂl@ﬁﬁ@rﬂpﬂhnh@ﬁﬁ]&mmﬂa VY, dleb@ic:s(d hopigi and theolleanditgimates (db?/+)

aéﬁ?g%ng%ise%e&%g% ggiprrll%gft\y é%?],gg)g 2@ a&gﬁﬁg%ﬁgﬂ?y da1 hf%] 7 days
bg b an;eeﬁﬁHaegTﬁcﬁ@ttfl %l%émﬁt hifd wmatsaﬁye«e@ﬂaasm gﬁmb body

ucose levels a doses exam ned (4
w@@h@ areQBedbpredriafde heFtwdyrhsgam(day ) apd pt thegngp pf @ﬁ sy (day 7).

q%ﬁ%%ﬁgq S end%r;}g g&&%@%@%{fnﬁgl aggrgaéboe ic e¥flcag%?1 gﬁfﬁcant]y reducing
pfa%'a%mciage AN Ebfddsi 1ol agmmdnﬂﬁedf(cgmuéea 6n bl 87.5, 105.6,

Because anti-didbetic efficacy al ong ]WI th t

110.36i momythmthnl, trighycevides o8 &xf8nkiladh-1ad 0. é%ﬁﬁwahzauon)

L{J%g%e% &8 )\/E{fg PAR%;J UJOQ]POE%B%O%’{{Q%E%‘?% 35‘%&%@2&? ignificant

c%gedﬁbédﬁ%%ﬁgalh BaheraQoRRUSNEIDAL dhg dasd ﬁlﬂn@;smed dBaause the
an 1 nproved therapy for the treatnment of type

anhu dirdets effmp)aofeBPABv fuleagonistseaie kiyowim Fades @Gompm@d by significant
n| sts Th

tgAm a&l(q'pgqj%m?dvo %@gﬁﬁ{)g Sth% g?olt%vhe]% fnlalc\é ets Pt g@ﬁ‘jﬁound of

f&%}mé’w(&m{d proV e ah hmsfxw&@ gReydpy-fot thelueambanoy iype Telidterey
}-phenyl ) -2- met hoxy- propionic acid having a
cemparet! 4o gle dusrenlly maxke@EtorivaitablePRARBageNiFE and CTF

éés Sy ? Y; Cg%@(rg%ytllgg%%f&ipéag\}g P%ﬁ%va%?neraglg/ ]&O%Q & s(ynﬁx)et]c route to

R‘%ﬁfé*’tihtz BN &ﬁ&ﬁ@f $heGRERBRvE HIn. ABE deﬂéﬂé&’%ﬂzﬁnfﬂ&“&ﬁ Povided
ASC2 ASC2 3 C33 Eff EC50 Eff EC50 Eff E C50 Eff ECS50

befow.EC50 18 2638 24 2597 16 3063 33 2868 43 2893



Tabl e 3: Response El enent Assays Qa4 G a4 HD HD LPL
LPL ApoAl ApoAl Eff EC50 Eff EC50 Eff EC50 Eff EC50 39
wQa2@%/06841041 80 466 39 335 | C50 & EC50 i n nM PCIES2004/038232

(Eff) in %efficacy As shown in above tables, the
conpound of forrmula V is-3&4rprisingly a high affinity
PPARg partial agonist with PPAR a activity. As seen in
Table 1, this conpound binds PPARg with high affinity

(1C 0 =30 nM and t oGERAR ReavtidihSehehmt | vel y | ower
affinity (1C50 = 360). The conpound of formula V has
PPARg partial agoni st activity as denonstrated in

co-tQ ansfecti on and c recruitmenp assays. As
seeplin es 1 and /%ﬁRg ef fi calty (% efficacy
C PPARg fuII qu S

;g 100% eved

-t h i s ‘coppound r 39 to %_0n aqd l(
thBlgtkEihl ity of @fis @%%@u@%% recr ui tRspecid, OOR\(
co-fac{®rs to PPARg r 9%%10{)r°m 16 to 43%co ared to O

a PPARg full agonist (set at 100% recruitnent: Table

2), thus making the conpound of fornmula V a PPA%

partial agonist. The conpound al so denongty R a
as shown in table R2(39%glficacy,

n under st andi ngoof the

nd si ef f ectOPHEt: o
corrpound of/%or,nﬁ)l a ' Qﬁ{

a db/ d ﬂ’] ce and t heir
lean littermiRles (dhpj+) @re dm ni $t @ S(?Hﬁ'ﬁ’ou igpcyanate
formula V at 3, 10, 30, and 0 ng/ y tor

agonl st activi

days oral gavage. Plasma gl ucose, trlglyceride, and
he s along with body wei ght are measured
béf oFe t e S and at the end of the
st ud DU | a_V di spNafydgMeOH
excel ent an - di@bet\i ¢ ef fi cas Bgnlfl Cﬁmtl

reduci ng pl a gl ucéte and tri g@ycerl des YQWQS%S at

al| doses exam ned (glucose: 61.2, 87.5, 105.6, 110.3%

nor nal i zatl on; triglycerides: 108. 1, 108.1, 121.1,
180. 6 zatiorg. Unexpectedly, treatnent wth
corrpomjd 0 r a QWS no statistically

Si g %1 cant chamge\i n body Wei ght gain or hematocrit

| evel s at ffﬁy dose @dm ni ed. Because the
anti-diabetic efficacy of PPAgBg full agonists are
known to be acconpani ed by si]gnifi cant wei ght gain and
pl asma vol une expansion, theldata herein indicates

t hat conpound of

Example 1
(25)-3-(4-{[2-(4-methoxy-phenyl)-ethylcarbamoyl]-methoxy } -phenyl)-2-methoxy-

propionic acid
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formula V could provide an inproved therapy for the
treatnment of type 2 diabetes conpared to the currently

woreeokmordl or avai |l abl e PPARg agoni sts. The r eaPCT/082004/038232

schenme shown bel ow generally illustrates a synthetic
route to prepare the conmf®unds of the present

i nvention. The detail ed exanpl es are provided

bel ow. General Reaction Schene O X OO COH Cs 0 2CO,
CH3CN R1 (b) (a) (X = h#Heagtiod $chetheO TFA/DCM 0 H 1)
O DCC, HOBT O 2) O Trisamne Q- isocyanate O NaCH,

MeQO " hyrdroyl si ﬁ%r el 0]
(2 ] - (4- met hoxy- y] - et hyl cak nmet ho
xy# - phenyl met hoxypr opPoni ¢ ¢ (L@B 2 ORd on
he ~
0 OH (2.5eq) Cs,CO,, o™X ¥

(a) 24h, 80 °C, CH,CN L 0

NH,
0O ~ OO/\/ (1eq)

TFADCM g

\ H 1 ;
) : oH ) O—DC.IC(Z‘ eq); HOBT (1 eq)
~ /\< 2) O—Trisamine (O—isocyanate
() ©
o . (Zeq) (leq)
O -

/\Q Y H
_0 /\(N NaOH(1M), MeOH
O 7/ T
(d) o 0

0O

o) N{
e O/\(
(e) O
O
/

Step 1: Synthesis of compound (b)

Compound (a) is dissolved in acetonitrile (0.1M) and treated with 2 eq of
2-bromo-2-methyl-propionic tert-butyl ester and 2.5 eq of cesium carbonate. The
reaction is stirred at 80 °C for about 24 hours, filtered, and concentrated. The crude
product is purified by silica gel column chromatography (10% ethyl acetate/hexane).

Step 2: Synthesis of compound (¢)

Compound (b) obtained from Step 1 is dissolved in trifluoroacetic acid
(TFA) and CH.Cl, (1:1; 0.5M). The reaction is stirred for about 2 hours and

concentrated. The crude product is used in the next step.
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Br O/ (2 eq) (2.5 eq) Cs2CC8, (a) 24h, 80 0C, CH3CN

NH O eq) TFA/DCM 1) ODCC(2 eq); HOBT(leq) OH 0 2
w@msiosami ne O ~ i socyanate O (2eq) (leq) NaOHCVISNeOB$S232

(e) Step 1. Synthesis of conpound (b) Conpound (a) is

di ssolved in acetonitrilegg. O IM and treated with 2 eq

of 2-brono-2-nethyl-propionic tert-butyl ester and 2.5

eq of cesiurn carbonate. The reaction is stirred at 80

0C for about 24 houess. Silhases cofifbuengent rated. The
crude product is y sitica gel colum

chromat ogiGapippufid O?/oobtaﬂ'tydd fanmSmpeZ Belanbed isdieplofomethane

(BBl maisaign a9 b eaor ho ebprBEanati s AaiGbE Feng ey 11

O%gﬁﬁisoggwée@g?{g%]am-mg TRAfhlRSh 1's Stigdd £trr§§rnft&5 SRR using

trated. The crude product is used in
otfiel méxxing Soregboft Hph@us. Syt Supppgedieagapoiiitared ynd washed twice

VGRREHT SRbe ruFob Pes 6h 2LGG PSRl HGRe ) anaps.
i %I%Qa&pﬁ CQ)?;)/ g]‘eda%dstF dTe ﬁgctﬁfn B Ted &l rbemaemptathrelfo@@ HOtrs under

phenyl ) -et hyl am ne. The reaction is
ostiial stealingt The swppoer ecaxtngass amlfﬂ@r@irajhdt\’a%hgd wige withfy¢M. The

apout. 10 hoyrs. The su agent filtered and
‘39\}é(§1’1téélre(”9\?v€a 9 the %?‘ffgé H]&z“ gfo&ﬁfc Y°H's di ssol ved
in DCM and PS-tri gapisnsyhtBefodf @mbddmi $OCyanat e
Compound (d) obtained from Step 3 is dissolved in MeOH and treated

with 10 eq 1M aqueous NaOH solution. The reaction is stirred at room temperature until
the hydrolysis is completed by HPLC analysis. 1M HCI (1M in water) is added (until
pH=3), and the solvent is removed under vacuum. The residue is diluted in CH,Cl,/H,O
and filtered through a ChemElute cartridge. The eluent is concentrated and purified by
HPLC-MS to give the title compound as a white solid. MS (ES) for C21H1sNOg [M-H]+:
386; melting point 97-98°C.



(1 eq) are added. The reaction is stirred at room

tenperature for 2 hours under orbital stirring. The
waeappoetsed scavengers are filtered and washed PEU/US2004/038232

with DCM The solvent is renoved, and the crude is

used in the hydrolysis stgp. Step 4. Synthesis of

conpound (e) Conpound (d) obtained fromStep 3 is

di ssolved in MeCH and treated with 10 eq | M aqueous

NaCH sol ution. The reacti irred at room

tenperature until the hydqr%%’%_s'éls conpl eted by HPLC

anal y&r)snd (8- HCh-hdidvk y-phevatl e2-métisoxaeprepiofiericid squlid palt

and the solvent is renoved under vacuum The residue

is diluted in CHCI 2/ H20O and filtered_t hrough a —

ChenEl ute cartridge. The eluent is concentrated andOH ©O

purified by HPLC-to I/h/tltle conpound ' -
white solid. ES %éz?m? Hl +: 386; 0

nel tiAg pai -980C Exa11'p1—e—2—(’R) ang o OMe
r)- hy8r oxy- pheny] ) - BuRKt Fiky- pr opc aci d
sodiveFsal t O MeQRC 0 'giEyPK, THF Stef i O O Hyy

10% Pd-C - 3C THF THF Step 3 Step 2 iro Cec CR
enzyne Ove Ove HO tol uene/ KH2PO 4

0
JI§
j\ j\ L 9 9 H,, 10% Pd-C
c” 07 cF, e

o)
— THF

OMe
THF ©/\O Step 3
Step 2 (c)
o)
o (R)
Chiro Clec CR o
- enzyme + -C:)M
0] HO e
(9

HO (d) OMe toluene/KH, PO HO
Step 4
1) Chymotrypsin
NaOAc/MeOH 2) NaOAc/MeOH
Step 4 Step 5

©®f R
/©/\(Mo Na' /Ej/\/[L 0™ Na

oM OM

HO ) ¢ HO hy

Step 1, 2. & 3: Synthesis of compound (d)

(+/-)-3-(4-Hydroxy-phenyl)-2-methoxy-propionic acid methyl ester
Potassium terz-butoxide (1.6 M in tetrahydrofuran, 1163 mL, 1.86 moles)
10 is cooled in a dry ice/acetone bath to =40 °C under nitrogen. A mixture of 4-
benzyloxybenzaldehyde (358.9 g, 1.69 mole) and methylmethoxy acetate (184.3 mL, 1,86

mole) in tetrahydrofuran (1076 mL) is added over 30 to 60 min. The reaction is stirred at
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HO(e) Step 4 1) Chynotrypsin NaQAc/ MeCH 2)

NaQAc/ MeOH Step 4 O Na+ O Na Owe Owe Step 1, 2, & 3:
w®sheriss of conpound (d) PCT/US2004/038232

(+/-)-3-(4-Hydroxy-phenyl)-2- net hoxy- propi oni ¢ acid

met hyl ester Potassium ?e32L-butoxide (1.6 Min :

tetrahydrofuran, 1163 nL, 1.86 noles) is cooled in a

dry ice/acetone bath to - 40 OC under nitrogen. A
40 ¢t Br@n8it Pro ?l?szdfﬂtﬁiﬁyﬁ’t@ﬂﬁ@ilﬂe tyder 0(13&81119(11% (8) 8Added a

nol e) and mnet hyl net hoxy acetate (184.3 ni, 86 nol eg
sdlnidredfreifiydoadaticanh(didied 7h.§ i 3.38dude) le\ﬁ@tralwdroma@ol 00 mL)

Th t d
VY 067 GBPANATHDE FREAT LRI VR I B R £ () ThE

t hydride (710.3
S gone) oL nupasai A e (7100

25 min, aRalddienpaaatboori5s%l | 2t d) scusmndehio tgrdgderfuran (500
than ]5 0C. The reactiqn is stirre

d ' .
mé{)o(fﬁﬁ ECAC A BIHETSCONtaipag FABPHATSR @ﬁ?’/@g‘ﬁ")?g’gptl? 3deyf and
rlgged'\%tﬁ%ﬁﬁﬁi@%réﬂq(]b@@ LAY Ahetdhcabn (3945 edtuhder@rogen on a Parr

reaction mXture containi'ng conmpound (c) (about 4500
s]iﬁk}r at25aditen raovd tenpedrani tie readticatiy bydsbganated(feodfph at about 19
The reactio

SR ber haumngipes Gresed P K ererie ¥ an® FrROPPouB e gifsed vin
té'l%fi]?d}?ﬁg ?@06 %L)2 61}1{&0 an?ch}]‘ﬁtlo?l i3 cgr?ceﬂﬁ:atea_ ey 4P kR Towest

over upercel (r) and the Parr shaker
possitdedolwirich T[ohlmal(l%ﬂOoﬁh}mrad@@D@@d the)soluTioa Vmsmaéefully with

]é‘%ﬁ%}ﬁ& @0%02%5 il Wé‘ei()z 5%8%%)1 s glgtsgﬁadgtgg\e afid {he organic phase
ﬁg%%@& W"thVWa?&e(QSQ@ﬁﬁ,) ulrhy oWahf pha8é\a ldeh&ntrdRa idvidio to provide

water). The layers are separated, and the
abowy aiiil 8 glia%e o:f somsm@o(dwwﬁ)wa(ﬂéryd(@%menﬂ)) -2-mpi&oxy-propionic
ni hase concentrated in vacuo to provide
aﬂﬂ%’ﬂﬁthéf%eé A a[’%]% of conmpound (d),
(+/-) - 3- (4- hydr oxyspieng}ithesiget dmpound ofi oni ¢
(S)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid sodium salt
A solution of 0.75 M KH,PO, is adjusted to pH=7.4 - 7.8 with 5 M

NaOH. Chiro CLEC CR enzyme is added with moderate agitation followed by addition

of compound'(d) (10.0 g, 47.6 mmol) in toluene (100 mL). The enzymatic hydrolysis is
carried out at room temperature, and 1 M NaOH is added as needed to maintain a pH
above 6.5. The hydrolysis is stopped when the concentration of the aqueous layer
indicates the conversion is at 35 - 42%, generally within about 4 - 36 h, depending on the
activity of the enzyme. (See HPLC conditions below). The enzyme is filtered from the
solution and rinsed with KH,PO, buffer solution (1 - 2 mL). The organic and aqueous
phases are separated. The aqueous portion is adjusted to pH = 1.9 - 2.1 with 4 M HC]
while maintaining the temperature at 20 - 25 °C. The aqueous portion is extracted with
isopropyl acetate. The layers are separated. The volume of the isopropy] acetate portion
is measured, and the concentration of compound (e) is calculated. The isopropyl acetate
phase is concentrated in vacuo to 70 - 80 mg/ml. The volume is measured, and the moles
of compound () are calculated prior to crystallization. At room temperature and with

moderate agitation, sodium acetate dissolved in methanol (11% wt/vol) is added to the
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acid nmethyl ester, as an oil. Step 4: Synthesis of
conpound (f)

W@ 3B)0586144t hydr oxy- phenyl ) ~2- met hoxy- pr opi oni ¢ BCT/tS2004/038232
sodiumsalt A solution of 0.75 M KH2PO4 is adjusted to
pH =7.4 - 7.8 with 5 MNgOH Chiro CLEC CR enzyne is
added wth noderate agitation followed by addition of
compound (d) (10.0 g, 47.6 nmol) in toluene (100 ni).

i R d FuitDHBoYioiind &) SadH thech @Blar ddtig’ i tate t
w§Eﬁ%Zﬂ§¥ure, and 1M0ﬁ§%rpi§9added as ngédeh(?gﬁmnnnaceaw °

corapatndi(e) & JoHissvbiesed. Bazimess ahg aryslay irmarign & eisprygd within 5 -
when t he concentration, Qf .t he aque r. indi cat.es
1 e ipeey s bt R RIRR I, M PRl vsa
fo?r ratigR s bviaReRdAdithien s%ééﬁ i2gbwvd byd Qfrrih§eomiAita®or 12 h at room
ee HPL bel ow)

C conditions be . The enzyme i1s filtered
tefpenatoiee Thelcoystadnargidterddrand vashechw Kb Py tesuparatpre isopropyl

solutjon (1 - .2 The or i.c..and. agqueo
N b L e RELE)
Feher b A B S i e
iedidatact etd b i the nsopiad pyeslaciztdaewystaihiaed withrl§ vatunes of 99%

separated. The volu f the isopropyl acetat ti
VP]Z"‘ﬁéglé‘HP’éBglsﬁﬂr(?.pf‘rl’fgﬁ\?gq@iﬁeﬁ”éti gn g%/ corrpoﬁng ?g; :gn
HRHEWRlRs: F88ninS 9BRRARYX g%hg%%% %15 Rmi; Mobile Phase: 70% 0.1%

concentrated in vacuo to 7 . The volune is
HiBOs 118@%, Aanmhitrie Fiobed nof mino Wrveledgthey3Gine; dempudrabient;

Rpisabp 1 SnSy) CHIOURS (9ot L BB r R BULE) 89 7 o7 i Hopropy
a@&%t@a—“@?b —(]bJBO{QMﬁéﬁé‘?gﬂerﬁS@ﬂﬂﬁ.d to theisopropy] acetate

sol ution of conpound (e) such that a nmolar ratio of
sodi um acet ate to SemdoSmeih¢ss of : achi eved.

Hazi ness tal or e} i : ved: wi thi -

10 m e (D eE M ERD obF LT s TR el

(f). Wien 1hazigesslagadréh Yisd dlzyfhatidiydrolysis ¥ Sepiddlamhiaining
the agitation speed is slowed and stirrin conﬁi nued
chmpows (g).d6 consshiraiediaeilr Ehe cmeenifajiop of th?-é -hydroxy-phenyl)-

filtered and.was i ~ ; ' | ofo
2aee G P T e AR 0l TRRARY be 040 ol
o‘(i]gyﬂgmcoeﬂ‘ﬂghﬂ ebtdl Bh{odinfof suBstfatg)s,calculated. The oil containing (R)-3-(4-
-3-(4- roxy- phenyl ) - 2- et hoxy- pr opj.oni ¢ i d
hydegxyirn les/-?-m?t}g%’#ﬁ'%lpl%‘éc sl myhvheftesdd &0 b £ gt comected for
NINE i I < s . g i i
SRRl ST R e K20 52 v
vadter (61 20uxL, BIBLG]cmdd). 13 MKH- KDY tuffer (Zeé0bak, RX vah8hathagbeen pH
mm 25 i : % 0. 19
adjuséed to 7%@7\4&9@?\% }\IgOﬂ" alshee res7u tl/lggoor%ga/gic layer is then taken into the
hydrolysis reaction by adding 0.75 M KH,PO, buffer (11560 mL, 8.3 vol) that has been
pH adjusted to 7.5 with 5 N NaOH and chymotrypsin (25.6 g, 1.8 wt%). The reaction

'mixture is then stirred at 20 - 25 °C for 49 h with fast agitation while not allowing any
contact between the agitator blade and the flask wall to minimize enzyme destruction.
The product solution is filtered over Hyflo Supercel® and the filter aid cake is washed
with 0.75 M KH,PO, buffer (1280 mL, 0.9 vol) that has been pH adjusted to 7.5 with 5 N
NaOH. Additional rert-butyl methyl ether (1280 mL, 0.9 vol) is added to the product
solution to make the separation between the organic and aqueous phases more distinct.

The aqueous phase is separated from the organic phase and then lowered to pH = 2.0 with



H3PO4 / 30% Acetonitrile; Flow 1 m/mn; Wavel engt h:

230 nm Tenp: anbient; Retention Tinmes: conpound (e) =
W@ 28506446 m n, conpound (d) = 9.3 - 9.7 mn, PCDPSWPY038232

acetate = 9.9 - 10.3, toluene: approx 50 mn. Step 5:

Synt hesi s of conpound (h)3g.

(/?)-3-(4-hydroxy-phenyl)-2-nmet hoxy- propi oni c acid

sodium salt The organic layer fromthe enzynmatic

S

reHo'{/)ep%rt{cﬁTakB/ﬂﬁt@éﬂfrdiﬂ gitydnkym2 ang thedXyer pidogaik e miashaicwith 0.75 M
net hyl ester contained in the oil__is determ neﬂbé 1§

K180 gwf@erdmﬁ?ymkp(l@ volrifiaitie beet i adivpigf{o 66 vifiba Ny Hip@H. The

POk SRR T Bk TR eboadty fosoopy, 224

v§13 380the v ofn@bof B proey rabﬁaﬁeedtlfeﬁ conaentand tad 66 w))] (@00 mL) via
washed by conbi ni ng with ?<-?/7-butyl met hyI et her

v@cﬂﬁﬁ@stﬂi_atlos (45 AR Hahathe mix g1 sefiunsagstajg {258 ng 3ol mpgl) in

n&maﬁ'zfc?‘%ﬁé AR 24559 vl s IR 878 PG R 0 - 2 o

T4 B PRIy g s osast o o1

f]hé;%db&“ﬁél s@iid i djasbédedith Gsoprdpyhadetats (198MNadH Gshwol), collected and
chynmotrypsin (25.6 1.8 w9 e reactio tur
dn@g PHEYACYIIOVER 2k %éovefﬁlﬁhb@ R 8Y1g2§°1ﬁp9ﬁ”}dh(ﬂ? g&ﬁ 699, (R)-3-4-
t
% rﬂ/ba\'\@ ('r];le?h(g( Qrﬁéloﬁwaaggi %ﬁﬁn‘f ot ach wWiR WBBA willRe = 97.8%.

to mnimze enzyne
dest ructl on. The product solution is filtered over

Hyfl o Supercel (r) and the filter _aid cake I s washed

with 0.75 M KH2PO4 buf fer €M, 0.9 voI) t hat has

beepy BH4aGpys Gohén 1) Wi %éﬂ]dﬁﬂﬂ thﬁﬂg 2methox -
iy E%?@?ﬁ?ﬁy&ﬁx‘yg%gg)(l R S U g e

t he product solution to rmk]eomhelcslepar ation between

the organi c and aqueous phases nore di stl nctC
aqueous phase is separated fromt (P%se and
then lowered to pH—20 ith4 N 300%%

r flo

vol ). The aqueo RO bter ove
Supercel (r) to e part| ulate matter fromthe
enzynme and g er aid cake washed with 0.75 M

KH2PO4 buffer (1280 nmL, 0.9 voI) t hat has been pH
adjusted to 7.5 with 5 N NaOH. The product is
extracted fromthe aqueous portion wth isopropyl
acetate (46800 nL, 33.4 vol) and the vol une of

i sopropyl acetate is then concentrated to 4.65 vol
(6500 L) via vacuumdistillation (45 C/ 25"Hg). A
m xture of sodium acetate (258.5 g, 3.1 nol) in



met hanol (2176 nL, 1.6 vol) is added to the product
solution over 15 mn at 20 - 25 0C. The cl oudy
w@elsneam i s seeded with conmpound (h), stirredPEl/USD04/038232
25 0Cfor 9 - 10 h and filtered. The solid is washed
with isopropyl acetate (1280 n_, 0.9 vol), collected
and dried in a vacuum oven at 45 OC overnight to
provi de conmpound (h) (521 .69 g), (R -3-(4-
hydr oxy- pheny]) - 2- net how acid sodiumsalt,
as a white solid wwth ee = 97.8% Exanple 3 (R)-
g(:‘)o tBUO C/\

hQ phenyl ) - é’{ ﬁylacar banmp S5 Ret T We- p /éu NI
ypiEopi ¥ aci g, GePH OVe[j O Bt ORBact’i on 4
- BO®RC r cO2Me, O Na+'£:+£<\8u4l\@f\/1wb(]—| %i%ﬁ’p
Oove 8

CH3CN Step 2 CO2Me CH2Cl 2
t-BuCxX & Step 3 (d) (O C2Me Li Step 2

CO,Me

- -~ OMe
Me HO,C
+BucOy” 0 CH,Cl, ©

Oln

2
Step 3 (d)

COMe | ion
OMe
Noat sl
Step 5

CO,H

(c)

@” "
EtO

BOP, HOBt
Et,N, CH,Cl,

Step 4
N
/@/\/ \n/\O
O
© U

Step 1: Synthesis of compound (b)

(R)-3-(4-Hydroxy-phenyl)-2-methoxy-propionic acid methy] ester
Compound (a), (R)-3-(4-hydroxy-phenyl)-2-methoxy-propionic acid

sodium salt, (Example 2, Step 5) (5.00 g, 22.9 mmol) is dissolved in methanol (125 mL)
and treated with methanesulfonic acid (7.44 mL, 114.6 mmol). The reaction is stirred at
room temperature for 1 h. The reaction is concentrated in vacuo and the resulting residue
taken up in diethyl ether. The organic portion is washed with water (2X) and saturated
NaHCO; solution, dried (Na,SQO,), filtered and concentrated in vacuo to yield 4.00 g
(83%) of an off-white solid. The material is used without further purification. "H NMR
(400 MHz, CDCl3) 8 7.06 (dd, J = 2.2, 6.4 Hz, 2H), 6.72 (dd, J = 2.2, 6.4 Hz, 2H), 5.38
(bd s, 1H), 3.95 (dd, J = 5.3, 7.1 Hz, 1H), 3.71 (s, 3H), 3.35 (s, 3H), 2.95 (m, 2H); MS
(electrospray), 209.2 (ES-).



Et O Ove THF, H20 Step 5 BOP, HOBt EtO Et 3N, CH2Cl 2
Step 4 CO2H Owve EtO Step 1: Synthesis of conpound (Db)

W@ Z005/08H4¢1- Hydr oxy- pheny] ) - 2- met hoxy- pr opi oni cCP@DUS2004/038232
nmet hy] ester Conpound (a),
(77?)-3-(4-hydroxy- pheny] ) 3&- net hoxy-propi onic acid
sodiumsalt, (Exanple 2, Step 5) (5.00 g, 22.9 mmol)
is dissolved in nethanol (125 nmL) and treated with
met hanesul f oni ¢ acg@d, 07 s¢dnsdis ofldnPounded) - The
reaction is stirred at roomtenperature for 1 h. The
r(@a@t(4etart+]3mm(yrcalémnylateelcbﬁyrphmy‘l -meHox rerapediud agidgnethyl ester

S aahen Stpiha 8 S sk 2 o hD; o P e T RCEp Pk iBved in
aéé}lbh%ﬂe 50 ﬂhmp &hld {réiﬂem te;ftJb|u$y¢ bRfnGHREaRAB DY, P8I68GninGI),

vacuo to yie an off-white solid. The
5 Ksél(hr(7510 gi §1.8% mmww arlrcbmralbutylah@mommm u¢d1@<a(q e 23 mwR!) and

hegt?@ tq BQf’C \\jvh_ezzznglyétl 01 Il_”b Thg %tleg is fé]telfi(h)] msgd gith
a&gg%itrzlﬁﬁ:aﬁrgkpge a{'el%] 'in lvb@uo Frhékedustin sﬂéﬁldug’lsaﬁkénsup iR |‘e|)thy] acetate

(electrospray), 209.2 (ES-).Step 2
abyl ki seqnﬁntlabyrmuhndatélc);aturated NaHCOs solution, water, and brine. The

| (/ ?) -Shﬂgéb?tdg ﬂéﬁﬁ%ﬁo@%r bo thoﬁﬁ\ﬁ%}g{'%{‘y@ ioﬁle 4%, which
10 @éseﬁ%mm %uﬂhggglﬂﬁﬁqoﬁ r tm@kﬁmé@ Mr%z, dirseR) §9d2i@, J = 8.8 Hz,

acetonitri and treated with tert-b ty]
Z}I)erﬁaa;@g]ai 8 3(HiszH)|g4 A6, 8H),rfn% jm, IKDCOT0Ts, Bbl)g3.3% L5, 3H), 2.95
nmy and tetrabutyl ammoniumiodide (0.95 g, 2.57

(Hi?ng@ ladtiGhdlt-ed to 70 OC whil e rapidly stirring for 3

h. The reaction isgfdld ghRBesi§ b&Rtbontildacetonitrile,
and concentrated in vacud. The resulting residue is

t aken(R)B3-@rCabbyymetbetyaplenahel-metioas-psemjoria efidimsthyliester

wat er, sat rated ution, t e i Ne. .
15 The or gani g%}_&?‘? @3%@@@& (,)]y@inlaé ferP ﬁé-,gﬂ eﬁ%ﬂ issolved in
cﬁ@ﬂ&%ﬂk&ﬁh@@] 9OV G RokShcktiChdld 8155mB) avddiiifed at room temperature

for 4 h. The reaction is concentrated in vacuo, and the resulting residue is dissolved in

ethyl acetate. The organic phase is washed with water (3x). The product is extracted into
saturated NaHCOs solution (3x). The layers are separated, and the aqueous portion is

20  carefully acidified with 5 N HCI to about pH 3 — 4. The aqueous is extracted with ethyl
acetate (3x), making sure the pH of the aqueous layer is still around 3 —4 and adding
more 5 N HCI if necessary. The combined organic portions are dried over NaxSOy,
filtered and concentrated in vacuo to yield 6.75 g (96%) of a white solid, which is used
without further purification. '"H NMR (400 MHz, CDCl3) 8 9.5 (bd s, 1H), 7.15 (d, J =

25 8.7 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H), 4.65 (s, 2H), 3.94 (dd, J = 5.3, 7.9 Hz, 1H), 3.71 (s,
3H), 3.34 (s, 3H), 2.96 (m, 2H); MS (electrospray), 267.2 (ES-).
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is used wthout further purification. 1H NVR (400 Mz,
cbad3) d7.12 (d, J = 8.8 Hz, 2H), 6.81 (d, J = 8.3

wWoH200586d441 4. 48 (s, 2H), 3.92 (m I1H), 3.70 (s,PGFHyS2004/038232

3.34 (s, 3H), 2.95 (m 2H), 1.48 (s, 9H). Step 3

Synt hesi s of conpound (d)37-

(/7?)-3-(4- Car boxynet hoxy- phenyl ) - 2- met hoxy- pr opi oni c
acid nethyl ester Compound (c) (8.5 g, 26.20 nmol),
obt ai ned fron1Step§@p__§lmhsstMEmJ£E_dﬂﬁhIoronethane

9 i £l uoroaceti nd d, at
oo depae kB Ramenyf- it el oe EshbbAFs Sattpry-
i n vacuo, and the re%ﬂ]b]{]ga&as}héﬂw ek@r di ssol ved in
ethyl acetate. The organi c phase i's washed with water

(3x). The MxtbhothittCompeyndr(drttetizi 3% maolk ablameNdraDSEp 3, is

il & oMb e e B ER D) RO uRFET ML i e 1o

ﬁﬁ%s(dahleamarﬂmoTblﬁ)sgﬁMﬁﬁMaekmlﬁ%@pm@ 1Rt WOP) @5/8plg, 35.78
acetate (3x), making sure the pH of the aqueous | ayer
mmoléthyldroxa'b@m@megole (3184818544 dmmg]),rﬁgﬂérlghpdapmle {6¢66 mL, 47.71

d
T RBS SO e P ot g SRR S a g Bftgmine .34
oY 2&b 4 nfindl Histhdd&B Y hdice dathtib Ieﬁmcﬁ@ti,l zdl,d thdiikruiesis ya@ed at room
W t hout further purification.

0 CDd 3
temgeratureyi@r sbout i h. Ahegeqegion 3s cg]uyzeq_wth g}.an]orgmggla{lqjand\]&/ashed

si%enr%])?\f_% gzvateégéx)( 2 I\éﬁﬁ £2>?§3% ur 9%9 é\%d-](Cé3 s%h}tlzmﬁgmzbnne The

&@Jnﬁ%drﬁ&pfsaﬂﬁed (Ra LG, (fiikred, ah@Porfteniedtéd hegictio @f yield 17 g of an
conpound (e) (R -

of ﬂl%é@ﬁEtﬂﬂﬁfoyﬂﬂsﬁéWI Bff(ﬂ@t%w sidich aAthrqmatagapiy by phiting with 1:1
Bt by oo OEITE Y naft Shid 2 1409 v, o 8

7315 (dSJ dissSALvad), 7o4idiaght on CSITBtéinZI e@H) 1680 (h) 41&1}1@ 60 (bd s 1H),
freated with benzotriazol-1 - onytrls (dimeth

et (o LTS Ro 3 Br ot T HBGE? CIEB3 1 (a8 A Hz, 2H),

T A A Rl L4y 5 oo

cool ed i n M&hbEe: Dainpoditidd) (1.0 eq) is dissolved in ethyl acetate
2- (4- met hoxy 1{[:)hen ) et hyl am ne 26. 24 mmllJ
ction is

.34 g
@d@reutrogm?e LEeCH @Wliilémldéﬁ%éb£7 s Bie it W 83
sﬂlje& tel%oﬁltteﬁlggr{ghfrg ?}\?J\:l?t Fheér e&fﬁonqu&ﬂe&ﬁ) A?r] dB&h and 2-(4-

reac ion s or ot hane and washed
rﬁ&ﬂ@b@lpheréylljeyhmmllne\(\hﬂbeq)(lﬁmblded]sl}d)vb"]@ Th2xgactiemisalkiwed to

NaHCO 3 sol ution, .and. hrine. E
rise to room temperature 'with stirring overnight. The reaction is washed
sequentially with 1 N HCI, saturated NaHCOj3 solution, and water. The organic
portion is concentrated in vacuo. The resulting residue is redissolved in
tetrahydrofuran. The solution is concentrated in vacuo to remove ethyl acetate
and provide a solid (93%). If necessary, the material is purified as described in

Method 1.
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organic portion is dried (Na SO, filtered, and
concentrated in vacuo to yield 17 g of an orange oil.

weosNyl4she crude product by silica gel chronar@nUSINY038232

by eluting with 1:1 ethyl acetate/hex ane to yield 9.0
g (91% of a white solid.-38H NVR (400 MHz, CDA 3) d
7.15 (d, J =6.8 Hz, 2H), 7.04 (dd, J = 1.8, 6.6 Hz,
2H), 6.80 (m 4H), 6.60 (bd s, IH, 4.43 (s, 2H), 4.01
(g, J —7 0 Hz, 2H) StcﬁnSlevmthesﬂsleﬁgmﬁp d($), 3H), 3.56

(2q7(8> (G g[ﬁ%é% pﬁqpél) étﬁylg@rg%moyzl}mthpxg F@ieggb&?nﬁgthoxy-

Met hod 2: Conpound (d) (1 IQ)'pﬁﬂl)c 4§q di ssol ved in ethyl
acetate under nitrogen. Car bonyl di i m dazol e (1.27
eq) I s addednpamd (th(é4%6617@nnm91)5®btalne®flam $topH is dissolved in

N 0 T b sy s APl BT DoreRigg1 L8, 6739
AREA8dn SafMys m-ﬂj §s 4 RREah@ el rBactibh ANBRed & dtirs€rdoth feffP@tature for

tenmperature wth stirring overnight. The reaction is
abastizll. $he Leenahycabﬁyawstlhmmwd-@vaczgaﬁmﬂml @theNsH@ded and the
sol ution, and wa ani c

ornti
BB ARreh LD ra ARSePe G Ephdweoss 1avers exractd
WK hRROH¥@Y1 étflerl efcatayEs R Mfer s seﬁﬁk@tea%utch&muys@md]ﬁed with 1 N
concentratéd in vacuo to renove ethyl acetate and
BEbVTTeaesnlgrg whit¢ 98wApitalefis fideied gad {aken B indickloremethane. The

s‘éﬁ%&b%@n# Sl\ga(2§§4) gﬁflgd anl(\.{%t()lqge%tr%te§tzr"?9acsbfo t§ ?e%“?% I4S @5% H
NRR doBNmaxYeDeen 1) - 89("dH)/J £3rhasoNg, 2Hyer. b@w& Jphe my6 $Hz, 2H),

2- met hoxypropi oni ¢ aci d Corrpound (e 14.0 g,
6n8h6h)4H)0616é|(h@m flHomM. 42 &p2H), 4.@ (i bB\ﬁéqu h—70HZ 2H), 3.40 (s,

B0t ROy ok e b1 7g T a7 BB gl D o7 Y s 310

mNM}@(mq\qpkzanms(bl@ﬁ)r@ﬂ%s 18, I3 dttOJ SBITHALTHROMI (dd, J =
tenperature for about 2 he tetra drofuran i S

rérfoy Bd, Th), vdbudd, bF éﬂw@lS K., 6.81 élﬁid@d) &t (shaH), 3.95(q, J =

BB A s BELAE g TR L1 3 S 251

17y, e cdi(et7hyT.0aien), TTheand gaudz,| AY)eL.AMS Semvap@ityaMass ion
carefull'y acidifi ed with IN HO . The resul ti ng white

qfr@@ﬁrﬂiﬁa)s and 40%.5 I(E%T)ed and taken up in
erqs:-F ?J/ g’% F‘?ér{? etime i d&s%@tehﬁm@ﬂ 'b?%hl(r lgldéémﬂer the following

concentra nvacuo
céo%gﬁ'ﬁons 1@&1\"%7 @gg@(fg@gﬁ C}ﬂQﬁﬁfk %)D-‘H Elﬂfﬁlt (511’150 d. ]-rsdpﬂopy]
a]cohol/héptane/t’rlﬂuoroacetlc acid; Flow: 0. 6 m]/mm UV 27 nm.




6.81 (m 4H), 6.66 (bd m 1H), 4.42 (s, 2H), 4.0 (m

3H), 3.55 (q, J = 7.0 Hz, 2H), 3.40 (s, 3H), 3.10 (m
waphosou4@l (m 1H), 2.76 (t, J =7.0 Hz, 2H), 1P@DUS$1004/338232

= 7.0 Hz, 3H. 1H NWR (400 MHz, DMSO-d 6) 5 12.68 (s,

IH), 8.04 (bdt, J =5.7 Hgg. IH), 7.1 1 (dd, J = 1.7,

6.5 Hz, 2H), 7.07 (dd, J = 1.7, 6.5 Hz, 2H), 6.81 (m
4H), 4.38 (s, 2H), 3.95 (g, J = 7.0 Hz, 2H), 3.87 (q,

J =4.8 Hz, IH), 3.30 (M 3fhkamPed0 (s, 3H), 2.88 (m

IH), 2.81 (m IH), 2.65 (t_J‘é%’, =7.0 Hz, 2H), 1.31 St, J
=7 (8)- Bz(4- A B)(4- BB -phenpD s iplearbamo Wk g thosy | -ohemydp2-gnethoxy-
(ES-), and 402.5 (ESt+). ee = 97.8% retention tinme =
6.71 nin as deternined byP@RCPa%bL C under t he

followi ng conditions: Colum: 46 x cm ChioGHpak
AD-H El uent: 50:50:0.1 i?;ppropy

al cohol / hept ane/ t Lif| uQr ogret i¢ ackd; /Fl o@mé. 6
m/nmin; W: 270 anp M)O 3-(4-{

[ 2- (4- Et hoxy-ph - et hyl c@y banoyl ] - met hoxy} - phenyl ) -

2- met hoxypr oBi®ni ¢”acid CO2H Ove EtO The title

compound i s prepared by essentially follow ng the

procedures as described in Exanple 3 from

(S) - 3- (4- hyydlr X Yss B 2Rl 981 SwiAS sk proced

sodi um salh%ﬁ(ét ﬁ@%}] rﬁeﬂrf;gé di 7 ngtl ong are uSed proce ares as

debwibed nmExmp]t:Bcfmom (631)e’mé4 bgdlmxw phmymbh@)ﬂtbonys@dpmmc acid sodium

Ste d .Met hqd. 2 4 ed i )

s eg he fqljon &{ni)g%]_cegér&mgﬁ%ﬁa aﬁ]s]a%\g% Flbl”e)iaﬁ[](g]t s&é?me B&ow. toluene
ah 8¢ Fﬁ?ﬁﬁiM@fh SONENEm %CE’@I t4 %J&&d@ﬁ Step2MRitR 1 ¥etarbonyl-

IR Bep A e ep b Y

diimidazole in ethyl acetate.

Reaction Scheme

i MeSO;H t-Bu0,C” “Br
(S) - —_—— COQMe N
O Na' § K,CO4/BuU,NI
OM MeOH OMe
HO © Step 1 HO CHSCN’
@ (b) Step 2
| CO,Me
S e
t+BucOs” 0 OMe toluene HO,C” "0
. ; |
Step 3 d
(c) P (@
/@/YCO Me
——
THF, H,;0
CDI, EtOAc G
Step 4

COZH
/@/\/ N W/\O
0]
EtO (f)



(b) Step 2 CO2Me CO2Me TFA OVe OWe tol uene HO2C O

t-BuCOF O Step 3 (d) (C) CO2Me Ove LiCOH EtO EtO THF,
WO200500441 Et OAc Step 5 Step 4 CO2H Oveee = 98. PX§/US2004/038232

retention time = 5.59 mn as determned by chiral HPLC

under the follow ng conditgpons: Colum: 46 x 5 cm

Chiral pak AD-H, Eluent: 50:50:0.1 isopropyl

al cohol / heptane/trifluoroacetic acid; Flow 0.6

e!(-‘EIES@% 6%’ ent%)é%a[;@]é '@351#3‘%@@%&“%7@9 é3§ éﬁ]ﬁ% I)IPE@%nég%ﬂe following

c(o(fldlt]oﬁ?SCG]dﬂZn 481 ]5 ﬁn_ﬂhn(a]pakllﬁﬂl) ,H Gilﬁeht(imSOTO 1li$dpropyl
g 2H), 4.01 (m % =6.6 Hz, 2H),
%cahplf @ta@#ylﬂusl%eet(cwd (b n@nHzTV Pﬂ? nmp 99 (dd,

Mzt g %EO%MES A]aFg 4%2«%1% &Jﬁp@fq@g\ﬁ?ﬁp@tjﬁ 5%z, om),

TV 9= 6317 YEH U 2 (b A b1 wa W 1H¥% .42 (s, 280), 4.01 (m, 31), 3.55
(q, J=6.6 Hz, 2H), 3.41 (s, 3H), 3.10 (dd, J=14.2, 4.6 Hz, 1H), 2.99 (dd, J=14.2, 6.9 Hz,
1H), 2.76 (1, J= 6.9 Hz, 2H), 1.41 (t, J=6.9 Hz, 3H).



OR2 or a pharmaceutically acceptable salt, sol vate,
hydrate or stereoi sonmer thereof, wherein: Rland R2 are
weawh/oéndependent | y: nmethyl or ethyl. 2. The cpepUs2vd4/038232
of Caim1l, wherein the conmpound having a structura

formula Il, )H ORL OR2 |l-40r a pharmaceutically
acceptable salt, solvate or hydrate thereof, wherein:
Rland R2 are each independently: nethyl or ethyl. 3.
WA THERUWIMED IS: ai m 2, wherein the conpound is
(25)-3-(4-{ [2-

(4- met hoxy- phenyl ) - et hyl car banoy] ] - met hox } pheny]) - 2-
met hoxy- priopi ond comppendimyingg srusturaldounsla If or nul a
11, )YH Owe a pharmaceutically acceptable salt,

wherei n t he_gq 3(4{ [2-(4-

et hoxy- phe@y]) et hy panoyl ] - gt hoxy} - pheny] ) - 2- met h
OXYy- pr opi oni c : aV LAY tr ucal fexpgula IV, HO
O CEt |V or har mceuﬂmccept 3 sal t,

sol vate or hydrate thereof. 5.0 The conmpgund. of Caim

4, wherein the conpound is (5)-3-(4-{ [2- OR?

5  (4-ethoxy-pheny])-ethy] car bamy] ] - met hoxy} - phenyl ) - 2 m
et hoxy-propionic acid having a structural fornmula V,
or a pharmaceutically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein:

R' and R? are each independently: methyl or ethyl.

2. The compound of Claim 1, wherein the compound having a

10  structural formula II,

or a pharmaceutically acceptable salt, solvate or hydrate thereof, wherein: R'and R are

each independently: methyl or ethyl.

15
3. The compound of Claim 2, wherein the compound is (2S)-3-(4-{[2-
(4-methoxy-phenyl)-ethylcarbamoyl}-methoxy } -phenyl)-2-methoxy-propionic acid
having a structural formula III,
H
/\”/N\/\©\
0
OMe

20 11

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
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CEt V or a pharmaceutical ® acceptable salt, solvate or
hydrate thereof. 6. A pharmaceutical conposition

W@9peRitng a pharmaceuti cal !y accept abl e car rP@r/uszvd4/ess232

conmpound of Clains 1-5 or a pharnmaceutical ™ acceptable
salt, solvate or hydrate -thereof. 7. A pharnaceuti cal
conposition conprising: (1) a conpound of Cains 1-5,
or a pharmaceutically acceptable salt, solvate,
hydrate or stereoi soner thereof; (2) a second

therapeut| c agent sel ected from'th ro consi s g
i nsul i‘h senﬁetqozfmogm?gﬁﬂaaﬁw,w Eg Slcﬁﬂi‘&ﬂ?‘ﬂ{e’é% (4-{[2-(4-

gl
A ) S5 P AR A A6 R 2 RS e acd hving o
saﬂt:numm@ﬁﬂu]@l‘dem c agents, plasma HDL-rai sing agents,

HVG CoA reduct ase inhibitors, statins, acryl

CoAxhol est rol cyI transferase inhibitors, antiobesity
compounds, an I yperchokest erol em ¢ agents, fibrates,

vitam ns adiOaspirin d] (3) optipnal I'y a

phar maceuti cal » o@- enN. 8. A hod of
nodul ati ng a per oxi SONE proO|fe t or~act d
receptor (PPAR) conprising the ¢ ep of cQ gt i ng the

receptor with a conpound of Clains 1-5, or~a OEt
pharmaceutical * acceptabl e sajyy, solvate or hydrate
thereof. 9. The nmethod of Caim8, wherein the PPAR i s

@an plaphace(agallyraecapdbds sald Solvather hpdhedhetofll ai m 8,

wherein the PPAR is a gamma (g)- receptor. 11. The

nmet hod of Claim 8, wherein the PPAR is a al pha/ gamma
(oc/g)- 1 efep! Ofhe cbtn oﬁnéf%}‘ 0Rfm{0 thkfe%?th'eréen@gﬁ’xﬁ’d“@QS)-s-(4-{ [2-
nmedi at ed di sease or ndltlonlnamamm conpri si ng
(maehcsqumenyl)adwﬂmm@yﬂ]ﬁgyeﬁmxg} -peatyl M2 metheuptprofiosic acid having

ast turarl]q’ormuld\fal ms 1-5. —

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

6. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a compound of Claims 1-5 or a pharmaceutically acceptable salt,

solvate or hydrate thereof.

7. A pharmaceutical composition comprising:

(1) a compound of Claims 1-5, or a pharmaceutically acceptable salt,
solvate, hydrate or stereoisomer thereof;

(2) a second therapeutic agent selected from the group consisting of:

insulin sensitizers, sulfonylureas, biguanides, meglitinides, thiazolidinediones, o.-
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13. A nethod for treating a PPARa nedi ated di sease or
condition in a mammal conprising the step of

wa@essneseri ng an ef fective anount of a conpouPdI/Ug§2004/038232

Clainms 1-5. 14. A nethod for treating a PPARa/g

medi at ed di sease or condi-#3on in a manmal conpri sing

the step of admi nistering an effective anount of a
conmpound of Clains 1-5.]5. A nethod for treating

gllicosidse iohibgorsdinsilonseqreth guigaes, nsubin,RRARyperhpitiemic agents, plasma

onist in a onprising.the s of . )
jrwwgéswﬁgf%{;?éa??%assh@ﬂ@fforafs%ig’é’&?%&P&-sl?oleén ol
a1 erhsOinhikBrorLaRRIDROE) Edthpdudve a8y Rk @Rk Bl MsEadetits,
a” mamual conprising the 'step of admi ni'stering an
fibirdtes; tviteminsrapd aspivf; andconpound of dains 1-5. 17. A
met hod of eat | di sease qr gondit] in.a nmanmmal
cel coted fbmtioharyf Bbgneeracaly Bk hstid yoent
dysl i pidem a, Type Il diabetes, Type | diabetes,

hypertrigl yceridem a, syndrome X, insulin resistance,
heart fail&re, AlmgBediof nendalatini deaerexisampiolifoptersntiyated

h r terem.a, . hypert.ensi on i ar.exi
PR EPAR TR BB B BR G e bt D o o
QLRR1-8] SeasRimideicllynstdptiblé 88i, Sélame@r h§didte thereof.

conponent, conprising the step of adm nistering an
ef fective amount of a compound of Clains 1-5. 18. A

Comri si ngt ho LN B SARITE ubbith B8RRI

lalpa}lla (00)-
rédegtarpeutical |y effective amount of a compound of
Clainms 1-5. 19. A nethod of treating cardi ovascul ar
di sease i r0a nefheahetbethpl Cleimg§, wheregt thp PBAR is a gamma (Y)-
adnm nistering to a manmmal a therapeutically effective
TSiBtHt of a compound of Clains 1-5, or a
pharmaceutically acceptable salt, solvate or hydrate
thereof. 20. A nethod of treating syndrone X in a
mamma] , corpr i sihegnethed off €laim B, wHerem the EPARgis agilphtaggamma (0/y)-
manmal a therapeutically effective anount of a
TeSRBBund of dainms 1-5, or a pharnaceutically
acceptable salt, solvate or hydrate thereof.

=’

fu)

12. A method for treating a PPARYy mediated disease or condition in a
mammal comprising the step of administering an effective amount of a compound of

Claims 1-5.

13. A method for treating a PPAR0 mediated disease or condition in a
mammal comprising the step of administering an effective amount of a compound of

Claims 1-5.

14. A method for treating a PPAR o'y mediated disease or condition in

a mammal comprising the step of administering an effective amount of a compound of

Claims 1-5.
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21. A nethod of treating a disease or condition in a
mamal sel ected fromthe group consisting of

whypsnglaycenm a, dyslipidem a, Type Il di abet esPCTTYpm04038232

di abetes, hypertriglyceridenm a, syndrone X, insulin

resi stance, heart failure#4diabetic dyslipideni a,

hyperli pi dem a, hyperchol esterem a, hypertension,

obesity, anorexiabulima, anorexia nervosa,

car di ovasdil ar Alireérsdonteatoighkseast rampdisionmandeated by a PPARY

insulin resistance i s a conponent onprisin e.ste

RO ARATIFIGE & PHT FORT S e R B T eGSR o fhount of a
GhtolBa df GiairAdfl5an ef fective anount of second

therapeutic agent selected fromthe group consisting

of : insulin sensitizers, sulfonylureas, biguanides,

meglitinides, thiazol.idinpedion a- gl ucosi dase .

i nhi bi tor 0| nﬁmeﬁ‘@e@l‘f bV Bllod PRGGE 2 mammal comprising the
s%ﬁ%ﬂﬁﬁiktéﬁhg%%ﬁeéﬁé AlounPbfasdBinidahd bATHIME 120ent s,

HMG CoA reductase inhibitors, statins, acryl

CoAxhol estrol acyltransferase inhibitors, antiobesity

compounds,_.ant i rchaol est.erol em c agents,. fibrate

i tanins B adb R S5 iRE5F s OF SRS e e piclectd

flom theogroé’%@chﬁfsﬂﬁg BEh YRl cafiaCPsapldemsa Tlype SIdiMak&, Tipe 1

hydrate thereof, for the manufacture of a medicanent

dighetashleypertgigtyeemdenain, syndemei Xi opulirogsisanesd hpgyt filppariabetic
3. .Use. of a conpound of ' 1-5. or . .

gty R RORRE Ry R I GleTini ByneBndn. opey, prorei

Bulligdi @ Qlnorek Rf nei iR a Neardi b et ulb £ dieéase an@ diheidisgise s Whert vgsulin

treatnent of diabetes. L .

resistance is a component, comprising the step of administering an effective amount of a

compound of Claims 1-5.

18. A method of treating diabetes mellitus in a mammal comprising the
step of administering to a mammal a therapeutically effective amount of a compound of

Claims 1-5.

19. A method of treating cardiovascular disease in a mammal
comprising the step of administering to a mammal a therapeutically effective amount of a
compound of Claims 1-5, or a pharmaceutically acceptable salt, solvate or hydrate

thereof.

20. A method of treating syndrome X in a mammal, comprising the
step of administering to the mammal a therapeutically effective amount of a compound of

Claims 1-5, or a pharmaceutically acceptable salt, solvate or hydrate thereof.

21. A method of treating a disease or condition in a mammal selected
from the group consisting of hyperglycemia, dyslipidemia, Type II diabetes, Type 1
diabetes, hypertriglyceridemia, syndrome X, insulin resistance, heart failure, diabetic

dyslipidemia, hyperlipidemia, hypercholesteremia, hypertension, obesity, anorexia
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45-

bulimia, anorexia nervosa, cardiovascular disease and other diseases where insulin
resistance is a component, comprising the step of administering an effective amount of a
compound of Claims 1-5; and an effective amount of second therapeutic agent selected
from the group consisting of: insulin sensitizers, sulfonylureas, biguanides, meglitinides,
thiazolidinediones, a-glucosidase inhibitors, insulin secretogogues, insulin,
antihyperlipidemic agents, plasma HDL-raising agents, HMG-CoA reductase inhibitors,
statins, acryl CoA:cholestrol acyltransferase inhibitors, antiobesity compounds,

antihypercholesterolemic agents, fibrates, vitamins and aspirin.

22.  Use of a compound of Claims 1-5, or a pharmaceutically
acceptable salt, solvate or hydrate thereof, for the manufacture of a medicament for the

treatment of a condition modulated by a PPAR.

23.  Use of a compound of Claims 1-5, or a pharmaceutically
acceptab]é salt, solvate or hydrate thereof, for the manufacture of a medicament for the

treatment of diabetes.



