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WD 2005/ 061441 PCT/ US2004/ 038232 SELECTI VE PEROXI SOVE
PROLI FERATOR ACTI VATED RECEPTOR MODULATORS FI ELD OF
THE | NVENTION 5 The present invention relates to a

WO ZWHIBMAt of sel ective peroxisome proliferat 8ET/US2004/038232
activated receptor nodul ator (SPPARM, nore -
specifically a conpound-»¥f PPAR ganma parti al
agoni st, which is useful for the treatnent and/or
prevention of disorders nodul ated by a PPAR 10
BACKGROINVEPER GX 15 OGVHIFR ONIAERA TSRO AICIINA TED RECEPTOR

proliferator activated.r t PPARs) are nenbers
of the nuclear recept &Yag@j‘ﬁeﬁéﬁ(ﬂy that are

"activated by-fatty acids and fatty acid netabolites.
mi'ﬁoﬁ%&ﬁﬂwgﬁﬁdﬁ the subset of nuclear receptors
eterodiners wwth the 9-cis retinoic
aci d r ec@‘hd: pres¢iR¥iR)entidin réaeﬁmkﬁ qqmuan g&leétive pkPoxisome

S nat ed s PPARs, PP PARS are found in
Pf"gg“ﬁé Bctvate gP?F‘g"?%?ﬁ“i@éﬁy mmﬁﬁgwww qomponed of

PPARIGAmMHNARA deBrist %Jﬂ.éva]% aﬂﬁfo'aafe (AT BHEE AR oF
of “t he rrechal%sm F] peroxi sone pro PePator s
dm@ﬂeﬁquutmdbyeu’mpu c effects. PPARs. is actlvat ed
by a nunber of nmediumand long -chain fatty acids, and
it is involved in 20 stinulating 0-oxidation of fatty
BAERIGROURDASF THE INVENTION ved with the activity of
fibrates and fatty acids in rodents and humans. Fibric
aci d de J‘hﬁaﬁrw@gommhﬁ@at@r aftivatediteceptdre QBPARs)aaIe membcrs of

v R 05l BB 6 T IS P i
metshidisdsa ﬂﬁea?PAEﬂbEmeOm th@sWs@SdﬁubkhﬂieﬁélﬁbisCiﬁﬁ f@ﬁ&f&ﬁ as

" with noderate reduction in |owdensit I poprotein

heterqdipners igh e el |reuwof¢1@yem¢@(mn Eénecmmmsl, yhfcbrare A
fet I i eridem a. PPA

desipifcd EPPARR, pRARyRhd BPRRD foukflE S stonsi08 fom Kenopus o

hunmgd.i vating the program of adipocyte differentiation.

PPARyi s not i nvol ved in stinulating peroxisome
prol i f ePX¥iRenis the main subixpe in ediver and hasvacilitaed aslysis of the

PARY; PPAR nd. PPA di ff I hat
e b SR A B na BT By Disa b Bl e et IRARw i
activatedtHien AIHBS 03 OnddpiiTiahd ﬁ)namﬁln[?%'ﬁ\]tzﬁgﬂk' EhGS6is 195(11%!2@11

PPAR? receptors are described i echt
stimgigpieg Baxidasionad faiyl885) PPARisdio ipeolyed sdtiEthe activity of

rol if.erators cl udi t he br at es
fibrabds And fatty acuss in rog nts and Khmans. anrc acid derivatives such as clofi brate

. fenofibrate, bezafibrate, ciprofibrate, beclofibrate and etofibrate, as wel} 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. | '

PPARYy 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 PPAR'jcPPARy] and PPARY2, which
differ only in that PPAR'ﬂ-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, inc]udin.g the fibrates

and fatty acids, actiVatc__-the transcriptional activity of PPAR's, only prostaglandin J,
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and fatty acids, activate-the transcriptional activity
of PPARs, only prostaglandin J2 WO 2005/ 061441
PCT/ US2004/ 038232 -2 derivatives have been identified

WO805¢84#al | i gands for PPARy, which al so bi ncRCT/ES2004/038232

anti- diabetic agents thiazolidi nediones with high
affinity. The physi ol ogi ¢&l functions of PPARoc and
PPARy in |ipid and carbohydrate netabolismwere
uncovered once it _was recoanl zed that th% were the

deyipatiyns dave besn idprtifisdnsnaireldigands fos PEAR i wibiph also binds the anti-

BRI Bt B AR NS TP BB oo o

Pp;hm aR®PPARSESH ui;sld Ak aghly iRk Tneabbidh Wl SERDSercd Hﬁ& it was

as inflammatory bowel disease and other i1nflamuation
regagniged ¢hat thayeuere dhe @G@LMO!‘SrfN daibritoand glitatew drigs) esspasively.

o ohn' s FPAREaRA FRiaHPtspiors by e embi brigies pellicus,
calSGNISE1A d;&%@fdm,ggah@gam%mtéym)spagéaﬁé tsuctf’ﬁ’ﬁﬁﬁa@ﬁ:{awy bowel

referred to as I's not repor
dlﬂ@éﬁ@rﬂ@deﬁtaﬂnﬂfoﬂm@uw tehsomillpesses Snﬁchoinﬂgmm:ﬂnen wél@sd illnesses

ik, b PP L B9 o nvics,

e B ) Sl S B4

PPB&ﬁmndtNTéClhis not M:poemd t@be Elcehmor fonab@ §uowh chﬁﬁdf-dkﬁdimlecules
é_% i” 15D|abees gdlseaselnv\hlcharrarrrra

and, PEPPRAD ShEslogy Batrentagisd usdeiineds g gciear

BT A L e A Bk o

libtaiy end xsefhlﬂ)sdedcnbaq/pmj Sdintibiedtak, Mbwcalarr@we@%olé\ggl 6i16%4-1641
2 store glucose i's caused by reduced insulin

(]95 bducti on. "Type 11 Di abetes” or "non- | nsul i n
dependenpisieahih § %isdide!ih Wiich 4 N mag&
di abet es, 1Whl ch |slsdué3120 t%h a % ou g?{% ance"]?cose

levels dwittierbland 1mmmalmgb@auseegumumw hef & mxiuc@alghqao s6énvert
ti V e.

e B o S L S AL B e

“abili§th $iopd ElRch ik Battel By TQRREM HisNEN B uf:l‘?&}“ b TI Dxabetes” or

insuffigrent insulin activation of glucose pt ak

“nogsipglin depengeat ét@@@@@eilﬁum&m thm&mmm@etensuhmh is due

t is
to 4 RICRS belfuflec b Bftol smh BL REFFory S et uttivia
metabblisen tme a2 Psd BB eamitveaReudsOmusgel liver aﬁmﬁilp&ésﬁssue This
tries to conpensate by producin abnor nal | y

 Tesif@nes o insylini raenaniyengsd rasplseiniin @nnwnsndmmgauon of glucose

oS I8 Ao ORI B ARSI S5 G0 Hiys m

'adxmfse deduengd off ghreld plodiicisbtaali Se@étion 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 wriglycerides 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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 disgpse (CHPY, Sep iasibmict M. Jobieds

gl ucose, amno acids and triglycerides fromthe bl ood
by insulin sensitive-cells, insulin insensitivity can
result in elevated levels of triglycerides and LDL

WO s the "bad" 30 chol esterol) which ar ®CATUSRI04/038232

factors in cardi ovascul ar di seases. The constell ation
of WD 2005/ 061441 PCTI US3004/ 038232 -3 synptons which
i ncl udes hyperinsul emi a conbi ned with hypertension,
el evated body weight, elevated triglycerides and
sypipeined which Mlchides hypavinsaRmiy S6Hhbied ¥ith Hype@dsion] 88¥iéd body
i,S a_condjtion which is characterized. by an abnor nal
weighty deaaied tHekycerides angdiclryated ddPL isknomml as Syadsime X.
triglycen : L&D ds- e Lini 5 do
not ci rClH tgéuireei 5&?%6 ﬁ?gﬁhg_%&%faﬁcﬁﬁggé&anggﬁoma]
indensa th sevupiipids| sicham eholesiewharipiyeetides andpRespholisias! Miese lipids
conpl exes _cal l.ed |i.po rcitei ns. One formof
dowggrq%? dn F‘%‘““g&&eﬂ 35057 but &/e bpesd @ pretsins #8d éransnsuted as
[ I . . )
maforh il PR SnRPpiReing. Dné RANTT EpATIpIdHT R
hypdrcheiesterdiemia, Icharaciarifeat biathe cxisnesofaletateddoDblchdlevieid levels.
intervention is

R B R B EEIeria bt it g hlegtrol

copléll R BFIGAiaAL PRfsicd bxdrsisdl a9 3k | R4t d
I'evel s O@TL%-IL c%o?sé%t erol and ?2&@32‘2‘) g@héég?y%
lowsioE goals aes not Geat by aliat wnd exertias aloaenlt if desirdblehtalower elevated

et 35 £ holcSiefaipl indise BB T ShdEsetiohagracraly. iy hak been
fouAdthal inchéasled JeOels of DL/ dré absbBiblod with R $isk f&lcofdnary Dhart

Engl and J. , 325, 373- 381@2199_1%; and Kannel ,” et
20107 814 (197D, Stamapfer, et al., N.

AR P80 459 Rl . S B s

(1929)s o' extamiplevof im Hid esisirgdgenet hivdtific UL buaie Ghanhicddeeded
currently avail able.for ,

T{;Ler»e are several treat nEnt_ ; i )

10 achigks Fig- AFabop &5° #epqisted withwndesieble dffestss srohtas flyshing.
remai n unsRd hefs@e Aiferiiiv'y [ S e
physi cal exe?lc%isgeéﬂ%earag l.tl%;t [ onrJ ﬂ?n@vglﬁ%qlgfi@qe}é\?ﬁﬁ@ag?tes

melfitis bui theseirdatments SBN ecmhdie unsasisfatiory 261 kavedinbitations. While

oy SRR S ridleliPh b BB R s SlRue v Simrps G4 dbati
condi@ibh,] costipliandt @th 18k afR04ichicah B pﬁ&%calﬂlq{fﬁ%ﬂn Jifestyles and

treatment with hypogl ycenics, "such as sulfonylurea
excgss fepd copkiraptim apartieulat lu i fat soontdéning fowda Fhetedere anchtment

aacet ghexani d nd ;hi guani des ._phenf orpin and
it P ERRAARS P BRI 183 FiodroRuniecilfubauide,
tolafingige andaRtohBihhidRY hidl KgSansdds T b bRk S tiPaf@ hlefoRfhin) bR
25 pancreas to secrete nore insulin as the disease
oftep pegesssasy; asthe idisgasearogiesses.r Salfamdweasf stinhdate the B cells of the
pancreas 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 I and Type II) is accompanied by decreased microvasclular

complications (DCCT and UKPDS). Due to difficulty in maintaining adequate glycemic
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R cells eventually fails and treatnment with insulin
injections is necessary. In addition, both

urea treatnment and insulin injection ‘
wo?%&?{lm eateni ng side effect of hypoglycem ﬂ% 004’038232

and thus patients using these treatnments nust

careful ly control dosaget- 30 It has been wel |
established that inproved glycemc control in patients
with diabetes (Type | and Type Il) is acconpanied by

- copiel eves dnaip pabicns with Tape I[:é)wbbﬁe&atht usesof iDDAh sansitizers in the

el BOY R T oty el eb oS 8] o 38 BEdy el Fidegee thac
Pmmf agonige, infuiRadkeh@ities, Mhy ha@%eﬁs HitBO8L ASient QQT ST disbetes

Insulin sensitizers in the therapy of Type
bemprgb@pgsafﬂegtsgm onpraying Bhemi¢ sontrelo a growi ng body of

evi dence i nsul,i sens Lze
have bene Qﬁilaﬂp‘ﬁ ?ﬁ% %‘3% Qﬁiﬁﬁ’ pé’l"“‘?‘i/{‘}éo @‘Qﬁxm’s
(TEBY ¢ng. Uise Pht. Blok.£5;089,5 14; uImanowiing %b)a@am 848, e@ﬁ fa%h 5,306,726)

In the last_decade a cl ass of conpounds known

haypmeiged af KieRttyRastidiphetioyazcatsqhatihase beea shomndo increase the

3 4 34
B ST
insahenireredsialy ihsulia sersitivieheidier idvar !h@raﬁﬁﬁﬁt -ffifisulin in the biood
ensitiyif insulin sensitive tissues, such as
fe@&%ﬁ ‘«119 hﬁ@@l of hypoglycemin gomgi fddwugh Glla@qhslmadrpnes have been
shdvﬁ?{oqﬁﬁ eQk 1h§lﬁtfllqécﬂ%ﬁ§' g)gb)& Bx"ﬁdé%% algﬁﬁ%'é}q%? ﬁg%a'eaaplent also -

|nSU|n|n

3 prdd;ap&sgirmmdmldméf&cts:%b&lh as98i %hh samGindaaag! |aﬁd[‘ §or heMfiazone, liver

been shown to increase insulin sensitivity by binding
oXdyppARy 1 ecept ors t hi s treatment also produces
unwant ed TWS J@g} 2} B a%?vitg ngah tlieggrln%lﬁ?“s%me:g z?({{%ntaoe since

and, for trog rver

 a nBRBRYGTatidie) hae sRowi t}ﬁt?PPKRty}baﬁ%] abs&m&nﬂhs Ts.él@&}ve PPAR -

advanta e since 15 a nunmber of staddi es have ghown
mﬁ%@“%i haye improved sgleuqﬁfﬂcumoﬁgessenmatad\xe f@lPAgonists

h ff

eSPQBQW LR Pkl REM e iR LABAE o Sé RGBS iR Mptecpar et
8: 73@&? €2001%; Bepeiip, ﬁ@llIM&ﬂEmﬁft&ﬂ%l 19662896 ¢X003%: Slﬁﬁmaya A,etal,
Mol ecul ar. Cel | . 737-747 (2001); Berger JP, i

Meﬁﬂb""%r”éﬂa@%lﬂ (F#@ﬁm)ﬁh@gebmé? (2ebaPiabeies ﬁ%@nm 1@19601

oo AR 50 8N I BB g S . o0,

Dzal&ammﬁ? Tuped. Blip. 594%@1&0‘) i(3003)48: 1102- 1107 ( 1999) and

wil ff E, ,.et al. Di.abetes 52 (Suppl . )b

(abstr acT‘j‘ QOIRRPHN ds that are not TZDs have aiso been reporled 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. (WQ 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 I

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 1o provide

new pharmacewtical agents which modulate PPAR receptors to prevent, treat and/or
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The conpounds that are not TZDs have al so been
reported as PPAR nodul ators. Adans et al. (WO
97/ 28115, WO 97/28135 and US Pagent No. 5,895, 051)
di scl oses acetyl phenols, which are useful as
antiobesity and antidi abetic conmpounds. 25 Lei bowitz
et al. (WD 97/28149) discloses conpounds which are
alldek ﬁ&he@&@l@éa%ésgm%ﬁdltlﬁﬁ@{v lle BMinfshi gt Qr ﬁl%ﬁ%ﬁﬁ%@%%{ﬂéd side
di seases and rel ated conditi ons.
efferty anodatey withshe ogswt reatpentsds of PPAR modul at ors t hat
are useful for treatlng type Il diabetes and ot her

SUEEI@I‘R 563 and conditions. Fenitto Crespo

0O04~066¥89) di scl oses conmpound of am de

l'i nker Pﬁﬁadgagﬁla%ﬁfp%um?gf éé?ec‘t’1’v§ﬁéx‘8§us&%@ ﬁﬁﬂ&g’eor Ativated

obj ective of the present inventio Br oVl ew
recetitar maddator (3RP AR DBa edrhpdunddasingttke PPARY pmabdgmﬁ;t heivity,

vent re and/or -5 alleviate these diseases or

Wh%hﬁ‘&??ﬁ%@”%ﬁfolr@“ ilmi ni shing one or nore of the

unwant ed sigje effects associated with the current

‘treat rrents SUM\/ARY OF THE INVENTION 5 Disclosed is a

conpound.c >, per oxi sone proliferator
activat ed pdul at or JfSPPARM) or a conpound

havi ng the PRAR 3 whi ch has
a structural fornula I, b ﬁii o OR OOR2 | 10
or a pharnmaceutically accepﬂhble sal t3 vate
hydrate or stereoi soner thereof, wherein: ﬂR-and R2
are each independently: methlyl or ethyl. In a first

a compound havjing a

aspe eis ovi de
or a@-t?iﬂ'e c‘&péq:a dalcﬁqﬂt% le $8lf, pplvate, hydrate or stereoisomer thereof, wherein:
R'and R? are each independently: methyl or ethyl.

In a first aspect, there is provided a compound having a structural formula
L
OH

OﬁrNV\Q\
O
OR?

or a pharmaceutically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein:
R'and R? are each independently: methyl or ethyl.

In a second aspect, there is provided a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a compound as defined above, or a
pharmaceutically acceptable salt, solvate or hydrate thereof,
_ In a third aspect, there is provided a pharmaceutical composition
comprising:

(1) a compound as defined above, 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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_ thergﬂ%/l fran tc‘"ﬁ

OOR O ~yN OOR2 15 1 or a pharmaceutically
acceptabl e salt, solvate, hydrate or stereoi soner
thereof, wherein: R and R2 are each independently:
methyl or ethyl. In a second agpect, there is provided

a pharmaceutical conposition conprising a
pharmaceutical |y acceptable carrier and a conpound as

; ti& i
shefisedumdone iy SrcB RS RSP VAR BRCARL Gl
plagmhe H@h-@lfmlg)wge@i@dHM@@mﬁsteclahlbdonpﬂsmﬁsg axnyl

[k ound de i ned abov
CO‘%har natg%l@?ylggﬁ)fva%e @Eﬁ’ﬂtgfﬁ %né(‘o]ﬂef‘ Y cofioyy &e hydr at e or
antﬂltypétemlwéfererﬂlb eseRed, fibZwes( Hikarfing 8PRGitNGhgPeut i c
agent selected fromthe group consisti ng of: insulin

sensi ti z@h p tltﬁiéllﬁlg%hﬂﬁ&%ﬁmcap CgSI c?% glitinides,

t hi azol i di nedi ones I|b|tors

i nsulin erl]

hgent s D BEREAIRE Tere K g%geedn?%m&%éﬁoe&xﬁ}p%%m&ogsg
effdctime hlinbmrt@;f asbapbus] asalefiped aicns; afdodnasfecdVe amount of second

sfe i nhi bitors, antiobesity conpounds,
lsf gtffé’ilb'fh@rﬁpraﬁ)@ﬁltﬂ%ng 9% Byl sensifizen ns

suli%ﬁﬁu?e%@ it Anidad Qné_gh@lﬁ)deg %jo 7ol ?(Lhéﬁl(ﬁnep ha rgF:?SSH&&e (fﬂlin)fors

acceptable carrier.
insylincermitogo guas pinpd i, hntni'(ypeﬂrp}ixianab ﬁgem)sf pBﬁmaQﬂ]’)E—@&ﬂsM@ agents,

HMETRER e Rr b T suite e Enbrohplesieros sademstaarect ed
inhibiters) AdMRbEHQUBNHBRSdsS hit [}gp&fcho 'eé’téﬂéhe! cﬁgéfﬁé UpfRES vitamins

sul fonyl ureas, bi guanl tini
andtaﬁmazdan@wmsmw@r usegh lmcatmgméleeaselhr d:nntiarosl in BGnammal

oo eSS SRR RSl e ST LR PSS

TyplelIfdhdbbte@ ﬁ?fpeﬁﬁ ytlenid, ¥yndeofe 3¢ ril‘i’sluﬁﬁtré’s'is.‘i?:hlce heart failure,
acyl transferase” inhibitors, antiobesity conpounds,

dishgfip Apslipidesn @I%@@&m&mg@h@@teﬁeﬁm Aypertensionaohesity,

[ t|on for. use
anofy s ARl sHoreh B er RPN disdhSF i g ere
insudjin eeyistaeodd Stomgoreht. hyper gl ycem a, dyslipidem a, Type
1 di abetes,
In a fifth aspect, there is provided the use of a compound as defined

above, 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.

In a sixth aspect, there is provided the use of a compound as defined
above, or a pharmaceutically acceptable salt, solvate of hydrate thereof, for the
manufacture of a medicament for the treatment of diabetes.

In a seventh aspect, there is provided the use of a compound as defined
above, or a pharmaceutically acceptable salt, soluate of hydrate thereof, for the
manufacture of a medicament for the treatment of a disease selected from the group
consisting of hyperglycemia, dyslipidemia, Type II 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

- resistance is a component.
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15 Type | diabetes, hypertriglyceridem a, syndrone X
insulin resistance, heart failure, diabetic
dysl i pi dem a, hyperlipi dem a, hyperchol esterem a,
hypertensi on, obesity, anorexkg. bulima, anorexia
nervosa, cardiovascul ar di sease and ot her di seases
where insulin resistance is a conponent. In a fifth

aspect, Tﬁ@é&%ﬂoﬁn&' ané198d rhilepGRfifdin BcGRAMAMR gnfgﬁreprevention

defined 20 above, or a pharmaceutically accepta
of diggages os gpaditien telates teraperstisemiso lyslipademinel yped hdibbetes, Tepe I

: ' for the treatnent of a condition .. . .
diafiet IR R oo mlfordd &R reofoc” B iR, diabetic
dysfipideinéte dypdikpideia) hygera@pasiadiadbyéeehdes] obadiQY Buoriia @

gﬁarnaceutlcally acceptabl e salt, solvate of hydrate
bulinya, agrexia Rirvesaecardigrascalat disease andothpidiseisesivhdre msukie
Ieﬂgﬁgﬁhgggbnﬁgn jabetes. 25 In a seventh aspect, there

I's provided the use of a conpound as defined above,

or a phdnmaeewbbdiaidny, thee épiratided s ghdrmasealtical @ngfosition

hydrate thereof, for the nmanufactyre of a nedi canent
compESig A ORI o e gresamignueBhos. e RlBpBEeR e b e TR
solaR 1 Hdtddthefeo MYRES PhataabhRicaly flcbREBE Thidier. WAL the scope of

di abetes, Type | diabetes, hypertriglyceridem a,

thisdyyratiomelsxincludsl tharmesshtica nempositen ¢ontainingradditional
NN I L N—

accdptdbil e1iak, selvae X hpraRANG S, and dpHbNF S HaRtha uE EAT A cBGfble

ot her di seases where insulin resisStance is a
CaMESnponent . -5b- The conpounds di scl osed may be usef ul

in the t revent i o f _diseases.,qr,..
condi ti (ZI)III:I] 91?% | at es@&tagl{l%tb@re%l 1§8 e d;efi %d?%ii?%’g’@ﬂﬁhgfm%%})AR
by dohtadiimiért esceptby péthla cothippad 68the yaeiitinvghtisa sariddem a,

syndr .o X, |n% lin resistance, heart failure,
Phﬂ'ag%%ttqa Y agRreta E%ﬁﬂ%ﬁfﬂtmﬁaﬂrﬂﬁ theesefa,
hyper chol esterem a, hypertension, obesity, anorexia 5
bul i ma, anorexia nervosa, cardiovascul ar disease and
ot her di seases where insulin resistance is a
conmponent. In one enbodi ment, there is provided a
phar maceutical conposition conprising a conmpound of
the present invention, or a pharnmaceutically
acceptable salt, solvate or hydrate thereof and a
phar maceutically acceptable carrier. Wthin the scope
of 10 this invention also include a pharnmaceutica
conposition containing additional therapeutic agent
as well as a compound of the present invention, or a
phar maceutical |y




10

15

TeRyogcatdipvasapipnditgase and o

acceptable salt, solvate or hydrate thereof and
optionally a pharmaceutically acceptable carrier. In
anot her enbodi nent, there is provided a nethod of

wm%ﬁt,‘hpg a PPAR 15 by c_ont act‘! ng the recepa,%rrmvgzaoilmsnz

a conmpound of the present invention, and a

phar maceutical ly acceptabl e salt, soI vate or hydrate
t her eof WO 2005/ 061441 PE¥/ US2004/ 038232 -6 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The conpounds of the

resent invention are directed to peroxisone
DEE'& EPRESCRIFTION OF{THEINYENTIQIPAR) agonl sts. The

d t d
Soanr 11 cam b EoRbaRES or U AR yeRich bE ery Fiterisome
prplifdkdtbeidivatedasédpual(PEAR) Eig Gtk O ThEREhpadRls tﬁéﬁ’r@&%anenﬁon
or a conpound_having the PPARy partial agoni st

'arfaeqlatw mpre spgeifécally 4o asemppundpf sofective paroxisomeguoliforator activated

‘?6’r {:&hﬁ g@g?ﬁ% g{a 5P %gﬂﬁ?‘s ﬁadvd(}%med?ﬂg@ﬁ %am%ifpgmfst activity,

,wl@it:la bﬁiseﬁll fort1p chtimcpt ¥6dT6F preWmionSOf EHRIRs thodhBfd!ty PPAR,

—resistance, heart failure, diabetic dyslipideniia,
sugh, Md@h%ﬁs Iyeesniacdyshipideria, A diabetesn,

hyg gﬂraz#]gv ascu ?gogr?igsjé‘ sy lé{%%%"?% lhg?% galﬁﬂ¥§3’a%’8§° dyglipidemia,

‘hypuﬂxpﬂiermmthwﬁr&b&s@rm&Nypeﬁ&Mﬂ @besity, andrOR GunhiL finorexia

sel ectiye peroxi-sonme (gr ol i fer at or activated receptor
pdidisgasehg  t he

- PPARypar tmgﬁgemh;eﬁu aﬁﬁlb\b&éﬁxmé%ﬁ 183 BrBbldi ot teRetive

formul a |

 peysixisomequoliferatbt activated peaiptor mcaiuﬂacos(snpaumm biysicahgound having

r t her eof, R2 are each

- i EEARS AT ?%PN%FW by, b pia s%u%cfsméml

PCT/ US2004/ 088232

gaase

or a pharmaceutically acceptable salt, solvate, hydraté or stereojsomer thereof, wherein:

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




7 A preferred enbodi nent of the present invention is a
.conpound having a structural fornmula 11, CHI1l OR
ON OOR2 5 or a pharmaceutically acceptable salt,
e.or hydrate thereof, wherein: R and R2 are
WO§w5éeI4§&ependently: met hyl or ethyl. Another ESA8152044838232

enbodi nent of the present invention is-a conpound of
(28)-3-(4-{ -7
[ 2- (4- met hoxy- phenyl ) - et hyl car barmoyl ] - met hoxy) - phenyl)
- 2-met hoxy- propionic acid having a structural fornula
111, OH AQ@rferted embodiment of the presenGin@visionlis A compourad having a

armaceut h.cal ly acceptable salt, solvate or hydrate

sm’?ﬁ’é?]ga Ul r’e preferred enbodi ment of the present

i nvention i@ya conmpound of 3-

(4-{[2-(4-¢t hox - phenyl) - et hyl car banmoyl j - met hoxy) - phen
yl) - 2- mepso e . c acid 15 having a structural
formula IV, @ HO or OOEtHIV

OR!

O/\ﬂ/\/\‘\

5  ora pharmaceutically acceptable salt, solvate or hydrate thereof, wherein: R’ and R” are

1

each independently: methyl or ethyl.

- Another preferred embodiment of the present invention is a compound of

(28)-3-(4- [2-(4—methoxy-phenryl)_-ethyi-carbambyl]—memoxy} -phenyl)-2-methoxy-

propionic acid having a structaral formula I,
OH

YA,

or a pharmaceutically aéceptable salt, solvate or hydrate thereof.

10

- More preferred embodiment of the present invention is a compound of 3-
(4-{[2-(4-ethoxy-phenyl)-ethylcarbamoyi}-methoxy)-phenyl)-2-methoxy-propionic acid

15 having a structural formula IV,

R ,
~ N -
0/\n/
o :
OFt
v

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
A Yet more preferred embodiment of the present invention is a compound of
20 (8)-3-(4-{[2-(4-ethoxy-phenyl)-ethylcarbamoyl]- mcﬂzoxy]—phenyl) 2-methoxy-propionic

acid having a stractural formu]a Vv,




or a pharmaceutically acceptable. salt, solvate or
hydrate thereof. Yet nore preferred enbodi nent of the
. present invention is a compound of 20
{[2 (4- et hoxy-phenyl ) - et hyl car banoyl ] - met hox
“K)%ﬁgﬁ%4g 2- met hoxy- pr opi oni ¢ aci d. havi ng aPLT“B”m”“ 232

structural formula V, 20051061441 PCTI US2004/ 038232
-8 0 HOOW \ O /N OCet V or a pharmaceutically
acceptable salt, solvate or hydrate thereof. Also
enconpassed the present invention is a
phar maceuticgl 5 conposition conprising a
phar maceut i ca&kl y-acceptabl e carrier and a conpound of
t he preé%ﬁt I rtvent r a phargmaceutically

" acceptabl e sal OM&o0 or drHte thereqf. Al so
sentO’i nvgnti 6h a @ aceut i cal

enconpassed by the pré
conposition conprising: (1) apconpound he present
i nvention, or a pharnaceutically acceptabte @8t salt,
sol vate, hydrate or stereoi sgner thereof; (2) a second
t herapeutic agent. selected fromthe group consisting
or aggharmaqeytically acegptatile salt, solvate drdvydrage eeeof.bi guani des,

e S Sl SR RSB e Rp RS

© confpobition Rempiising aphemgRBbGcally sdsdfRablEBAie i NEMERdSS the

HMG- CoA reductase inhibitors, statins, acryl
présepianvemioas agharmacsuyeally-aceersabie salt, sofvate or hydrate thereof.

hi b
iaﬂt : h'y:)gé)g?]oﬁébﬂéﬁé?%?e%ythggg%%ﬂg%npog armacent of]mc%rélposmon

- compngingspi rin; and (3) optionally a phar rraceutl cal 'y

.c‘l O‘

15

20

acceptable carrier. A so enconpassed by the present

i nvent i ¢h) AcorBPMEY af the,presens invcgtign, %é@éﬁﬂ%ﬁ%ﬂcaﬂ)’ acceptable

‘saxt%ﬂlaté R or L olIRG EEeRL O (PPAR) compri sing the

'Step of “contacting the 20, - ‘receptor with a conpound
of the pime&mtmmﬂ theapeion agont selepbdifracibe giomplcoysisting of:
ccept abl e

- insulin sensitizers, sﬁc'l?onylurcas biguanides, meglitinides, thiazolidinediones, ¢-

glucosidase inhibitors, insulin secretogogues, insulin, antlhyperl_lpndcmlc-agents,_ plasma

HDL-raising agents, HMG-CoA reductase inhibitors, statins, acryl CoAxcholestrol

- acyltransferase inhibitors, antiobesity compounds, antihypercholesterolemice agents

fibrates, vitamins and aspirin; and
~ (3) optionally a pharmaceutically acceptab}c carrier.

Also encompassed by the prescnt invention a method of modulatmo a

* peroxisome proliferator activated receptor (PPAR) comprising the step of contacting the

receptor with a compound of the present-invention, or 2 pharmaceutically acceptable salt,
solvate or hydrate thereof. |

‘Also encompasscd by the present invention is the method as recited above,

wherein the PPAR is an alplia (0)-receptor.

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

‘wherein the PPARisa gamma (y)-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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solvate or hydrate thereof. Al so enconpassed by the
present invention is the nethod as recited above,

wherein the PPAR is an al pha (a)-receptor. Also
sed by the present invention is the nethod as-
recite above 25 wherein: the PPAR is a gantf{T/US2004/038232
(y)-receptor. Also enconpassed by the present
invention is the method-8s recited above, wherein the
PPAR is a al pha/gamma (a/y)-receptor. WO 200-5/061441
PCT/ 1JS2004/ 038232 -9 Al so enconpassed by the present
i nvent i orlisermompassod by ghe presant imgnaordisarmethod Yartdarigg and/or
a PPAR— di at i sease or ond|t| on in _a manmal
Pfeé’a'h‘ﬁhas ﬂw@e&a@ﬁ dieaseLyaon %’Pg AR ﬁglaann@fepgmnsm the step of

ad A Hn ﬁne c%ﬁp?ﬁﬁew%}tgg gﬁ.{&ﬁ)p%{lﬁé 6Fihe ppééEIW:hQ%}Hl

enconpass I'nvent on
t r eat I ngAdsaddnoompasspd hy it pmag:nauﬂaﬁi%:ﬂs aenéthd@ tbr trcatmﬂ' and/or

i sease _or_condition in a mamml conprising the step

PSR R L REH e (R P IR A el CoompsREABScp of
adihRR BB SR BVERDOSR of AcShpBBRPIRRE BEAADinidIioR! eSent

~Invention 1s a net or t eatlng a preventi ng
a PPAR- VkIsoedicampabset b}eﬂs:eprcﬂent:mmehttdnoma infetirodfoineehting and/or
adm ni stering an effective

Pfei%rﬁ{a%%t “gﬂ%téleﬁ' dg?ea%%r mdiontin pamaRlremprising the step
of iR EAGE AR BASA AP oPE ESR A B bR FafiGh 100

for treafi ng preventi se ofr

medi at edAlsy eacdfpdRsed tganhblpad:scmgammmmma meﬂ’&mml- treating and/or
conprising the step of adm nistering an effective

prevepinae dbeag f&?ﬁﬂé’&ﬁﬁ mgrdiatebby,p BEAR-Y pmﬁeleagqnmﬁ in a\mwmal
confipSRIEAS SEf oP iy ARV bbbl o8 BB it gipgesen

invegtiep. of admi ni stering an effective ambunt of a

compound, of the pre i nvention. Al so encorrpassed by
Che. pr <0 CRERPHIRSREIRY, (e RIERHBIEGPD FyLaeTiog Taniomsrn

blodd-QUERETINE ntartth JIRSHrRINGAO Kep bP Qdﬂlfﬁl@erwmff&%bg ﬁﬁlggnt ofa

fromthe group consisting of ° hyperglycem
comgound ¢f e presentiyyation. di abetes, Type | di abet es,

L8 st aried ERBHEAS by e PG B oy 35 of troacing andro

resi st ance,
preveyey 4 disede Bk aonditiypRr chvaies ecledtbdfroMAE TFRipdoSisting of

obesity, .anorexia bulima, anorexia nervosa,
hyperglycemia, dyslipidemia, Type Il diabetes, Type I diabetes, hypcrmglyccndcm:a,
-syndrome )_{, insulin resistance, heart failure, diabetic dyslipidemia, hyperli pideimia,
hypercholesteremia, h-yperténsion, 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 treati:ig and/or
preventing diabetes mellitus in a mammal comprising thc step of administering to a
mammal a therapentically cffecuve 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 a mammal comprising the siep 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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cardi ovascul ar di sease and ot her di seases where
insulin resistance is a conponent, conprising the
step of administering an effective anobunt of a

nd of the present invention. 25 Al so
WO&&%’E‘?"%&‘SSM by the present invention is a mefkEd/53¢404/038232
treating and/or preventing diabetes nellitus in a :
mamral conprising the stl® of admi nistering to-a
manmal a therapeutically effective anount of a
conmpound of the present invention. Al so enconpassed by
the presklso encoweprssalby the grosettiodensiontis eapéthod afwuifatng and/or
reventi di ovascu ar disease in a noal
preEpiti PUTGRGIE R DGl S SEd e RGP &6 g aeriagdfihe o
marhiel @RSHIpLERLY febfed w&n@webm%uﬁd sptmgﬁsgqnpifnvémﬁn ora
. present |nvent|on or a pharnmaceutically acceptabl
phasadceuticadliy\aateptable hgld BalvetetOM bvéxatc the®@of005/ 061441
PCT/13S20041038232 sed b ent
vent | A SRcpetgb Yo he PRSI fop Hegh b iiHGE andror

preveiiing § BRedsel dF cONdMEBHTI a nfAAITRA |s§l£‘,8&dtﬂ"tﬁn Hiee@ofp consisting of
adm ni stering to the mamml a therapeutically

hypergtysemiay éY%i#ﬁé@ﬁWlﬂoﬁY@ H dinpsiend e kdigbgsese bppprriglyceridemia,
sy Y e an PRI, Lt ACTBRIAN BB pigee

- hyp@relestestéreiniy e@pemernsie& abesity,hmdrexta buléaid, agorexi/netvosa,

preventing a di sease_or condltlon .in a manual sel ected

cardipvaslarelissass andathen ditcases e HppEp Epds 8 component
comfisthé m«:ds‘?f%éf ad%ﬂ%xéﬁ‘n%'agtéﬁ%‘?évc dBntlof ‘J'cﬁ G54 of the resent

ypePtriglyceri dem a onme |nsumre5|stan
mvehaartanﬂ anlcfﬁeeuvmlaradnaﬁ iof smtpsd ﬂptrajmmlaa mtrsehebueﬂ |fnhamha,group

hol est eren a, ert ensi.Qn, orexi a

Consb%f‘g s HoFatiZeTs Y 8%‘“’?"‘6 bda‘ﬁi'i‘ “é? Hi-sease

asdlididRbifEs, & gﬁ@@ﬁaas\e@m{,&wr@%dm, Jee,%té«l E€ ihshlid, -
conponent onprising the step of adm m'stering an.

: anuiamﬂqmdwmcagcmmpIMeeHBbﬂpmm@hgaﬁtst WGF@@E mtductase inhibitors,

i nven effec

 satipsy B R e REu Rl aSUrsteent® O e B CopRaueting

antlfﬁfﬁaerchﬂl‘ébt'e#dlerﬁﬂﬁ%'ehﬂszﬁlﬁétes SHlalRRY Al @@fnn bI guani des,
megl i tinides, t hi azol i di nedi ones, a- gl ucosi dase -

i nhi bi t édsp enonswmswd by thecprospatinventiomisiisenf 2 compound of the

pres%\%}éﬁgl{; leol a8 §n‘g§ ﬁﬁ aglsyt 8?%’%‘%]’%?@'%%{‘%{ %rq&drgee H]eréof. for the

mansfadued e £mbdichmesifor R He@inaae of Aohdition odaieDBESPPAR.
corrpounds anti hyperchol esterol enic agents, fibrates

vi t ani ndlsarncanprised by Mespresent bivgaderis sy of n&oﬁrp@wf‘ the
l'jresénrl] Y.ﬁ)%hh&'i‘, dr% ﬂﬁ%ﬁn?&uﬁca‘i@%géﬁ%lg Ea]f, Rivate or h ydrate ﬂ;ereof, for the

_ mahilfacturc of a medicament for the treatment of diabetes.
The terms used to describe the present invention have the followi ng
- meanings unless otherwise indicated.
The term “halo” refers to F, CJ, Br orl
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,
cxcnpacnts and salt must be compatible with the other ingredients of the composition, and

not deletérious to the recipient thereof. Phannaceuuca] compositions of the present




present invention, or a pharmaceutically acceptable
salt, solvate or hydrate thereof for the 20
manuf acture of a nedi canment for the treatnment of a

n nodul ated by a PPAR Al so enconpas ﬁ éﬂ

wo%?@g#tﬁl nvention is use of a conpound of th:‘%jr %23 ‘?‘8232

i nvention, or a phar rrace_q;]l_cal |y acceptable salt,
solvate or hydrate thereof, for the manufacture of a
medi canment for the treatnment of diabetes. The terns

infE30n o R ﬁigrﬂgﬁ‘a@%ﬁ‘ﬁﬁﬁ%‘% Fahulhs ifihalfn g gty

' aviz!ﬂblﬁm@ft:ldtemsrefers to F, d, or 1. The term"active

i ngredient"” neans the conp ounds generlcally descri bed
by For nul Bravepiing dpfersie w'wbﬁ ikelibpagd thaighe megipient will incur

or BERAS th%é&tnoﬁ ﬁlonlﬁgscgwgﬁgﬁgaggc eug'oc al l'y

accept abl e" ans fha ecarrl
exci pi ent'FrearidgSafdrs mmbdﬂaang;aﬂmahsebireondmhn tdnd ppéveRting or

r edi of the.conpositio not del eterijous
it T R e S os g e SRR AfsEeted WS the

 aisehseldeoRtiBseNt WO 2005/ 061441 PCT/ 1152004/ 038232 -1 |
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i'nvention are prepared by procedures known in the all
usi ng wefl Pha{mmtanﬂhf—ﬁﬁaﬁme)ammal Thedsisghatagroadi efi eompound of

the, [}F{)fréS%ﬁ llgilt"’l 0 ef ﬁht q%ﬁ‘)’ﬁ&}%? (e)lbflﬂl e ?re?ﬁ@at will elicit lhe
_ .blonagiéw b@ﬁie@ﬁhl fe@fﬂﬁisé bPAGseSHileRPE .hsmman Stch J{aﬁﬁ&m Qan be

refers to nmed |at|ng a di sease or condition, and
adminisierpd praghylactienllyity atpaﬁgmth@ghum brosusenpibledo siepsiopment of a

B 07440 8 B9 SERTAHT B Bl 550 cor

15

20
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- alsorbaeffedtivatio preveidtordéssen ﬂﬁl’mﬁnﬂlﬁ ofihe hétBatpd 6@ tion. Such an
i nvention, or of its salt, solvate, hydrate or prodrug

- ampi L HenORA{o igclude él' Apopnt waich is evf@ceﬂns)gﬂ waflulgie a PPAR

ol 581 YRGS AN N Uy 4]

" condittne onkitimg mtedianecble_y BBARe'pdidpl&Lremcﬂudieﬁeleﬁﬂﬁpm diaberes

nt, when adni ni st er ed

el RS s, SYROmE  ODENY HFEsepan R Chegase.

Addzﬁoﬁﬂ %&ﬁ&lhm‘i’sr ask@c?ﬁ@@ V\Eﬁi‘ihéﬁl\b@ﬁl'ahbfn 8f a i’pﬁR"i%gééfl‘&ﬁqclude

condi ti on. anount 1s intended to I n
.;nﬂa;mmt;m rqlhtad hoxnd;nsru;ﬁ highdntlude fomckahglie IBRDRRARANDatory bowel

..re h_.as.a PPARdt PA| Al receptor to
dxseﬁﬁ i gmg 6‘? grélgétés B§onAams Alzﬁexm%? S dlscase%rohnqs 1Isease and
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.

25

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 b]oo& 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 insalin action at the tissues.




condition. Conditions nedi ated by PPAR receptors
i nclude, for exanple, diabetes nellitus,

cardi ovascul ar di sease, Syndrone X, obesity and

di sease. Additional conditions

WO i t esti nal
g‘g’é}g{é{)a ed with the modul ation of a PPAR rec®ETAS2004/038232

i nclude inflammation related conditions, which
i nclude, for exanple, LEE-(inflammatory bowel 20

di sease), rheumatoid arthritis, psoriasis,
Al zhei mer's. disease, Chrohn's disease and ischema
r epr of usil"bmen;}qllcsi i dteraskwilhregognizr hatistereocantans exnstm)compound

of i P BE heselin Beihnst 4R pRB R ch Byl AT IREL,

" stereBBbMERRN0 BBBMSIicTEUIEEY Bf 1HelHroRANY ERFneB&STpdhiids including

10

15 -
‘ wlﬂlrﬁ)ﬁcﬁmgmpf@i l:&%ﬂto?flﬂhe%g ef éés oafél{]mijw]('&{teg%el nven él}femlstry

cattle, swine, horses, sheep, dogs, cats, ni-ce, rats
racefpig QORwoRNdscand i optRaily RCEYE BOWOR- t 0 a hurran i s. nost
preferr
s TR L e RIAHEIE O v ctapomers

conp03|t|ons
andh:at!Bl in dﬁf&mepﬁlfall y aoﬁlvh forme. Whem:oﬁipoﬁﬁdﬁ 6fahe plegost invention
ucos%] vel s.are not adequately controlled w thout
con ?lﬁﬁ

FRie HICICOMPOBDLs GHE R O eRdligmesic dompsidahe present
‘anvérﬁﬁHhhé}u&Hs%ﬁNnahﬂo&&% AﬁH %ﬁ?ﬁleségw?&%onmg “Subf Hé Hemic

dependent di abetes I's a chroni
m;xthrs:e alesobintiod®f &wrﬁha‘.l plmiuct; an autmunddize oby staltin gph;ﬂﬁﬁﬁlaﬁay be

oo ke n . B s ot g o

i AR s L Y LA i

. diaspeseaigmeric desiyeti wisor somplxes whishisay lumsapamwmrysrauizhnon and

resent .inventi o

e BRI PP BB L ol B 8

enaritimveispedific Fdagemisasiens énzyhilaic ERSHACARAN AP bNBguid
racem ¢ conpounds and the opticall active i Sorers.
ChropalograpiIcRiTgl enviRonBIeat With a5 A0 & ;relrﬁummdpnemlemhca

active forns. Wen corpoun resen

-of CadmnaCampmadeby Edl. Elieh(Megranhidilic 096E) lahd Sablels B Resoliinp Agents
i.nvention

, d th
by ST RE AR Thu koS et e ek fesiied commiamT peresied into

20
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) 'anotﬁéi@heﬂﬁcd! BSRIIHS ongbﬁﬂt':rs%ﬁaraﬁgﬁg}o%dlﬂ@s Msciitis J!%o@@l ﬁ;brﬂler
tartin

roduct, an infernediate or a g nmaterl

- step 1$Jreqﬁllr@i:loéd)eta}c amdesnmd atiahtomedtié fmtmk nditernativel y) epa:ific

tion of .di a tereoj soneri,c salts
°”a"\gbﬁ ’H@El’ Kfﬁ?’gﬁswm&‘ ainests &ﬂﬂsﬁpﬂﬁﬂfwwsﬁcagcm

 subs@htes,daSfsy @Qbﬁ!éﬁ@r b PEdTivEATnig\6ae cﬁéntﬁﬂ'i@?'xﬁﬁ e YEFDY

" may be separated by crystallization and

. asymmetric transformation.

When a compound of the present invention has more than one chiral
substituents, it may exist in diastereoisomeric forms. The diasterecisomeric pairé may be

separated by methods known to those skilled in the art, for example chromatography or

© . crystallization and the individual enantioniers within each pair may be separated as

30

described above. The present invention includes each diasterecisomer of compounds of

formula 1 and mixtures thereof.
‘Certain compounds of the present invention may exist in different stable

conformational { orms, which may be separable. Torsional asymmetry due to restricted -

" rotation about an asymmetric single bond, for example because of steric hindrance or ring




gas-liquid orliquid chromat ography; selective reaction
of one enantioner with an enantioner-specific reagent
such as enzymatic esterification; and gas-liquid or

lj.aui d 15 chromat ography in a chiral environnent such
woggg%dn&éﬁchi ral support, for exanple silica WGHU$R004/038232

bound chiral ligand or in the presence of a chiral
solvent. See al so Steroctl@mi stry of Carbon Conpounds
by E.L. Eliel (Mcgraw HiIl, 1962) and Tabl es

of Resol ving Agents by S. H Wlen. It will be
straippmay ipatnaid sepasationtod dgfderbms adefirmeds. ditenfreseneinvémion includes
onverted into anqgther chemcal entity hy one of the
eagRihrormGRn ) e Gompetes Y darate s and mi s el
step is IRy ir(&ﬁn;fdﬁnh'obﬂ{e?ﬂr&élhﬁwgﬁ%drﬁgy EN&Nh @/ i®riohic form,
- form Alternatively, specific enantioners my be
“and thetpresshtisdensiondsglifies aack zwytarioei formof ngmppinds aff Fgrmula I and
" .active reagents, substrates, catalysts or solvents,
_ 3 _m'g‘?méy[ﬁ%%tserti ng one enantiomer into the other by
asymet r iCerthincddpipoiias bffie pRER idvahioR ahd thefifsalday exist in
present invention has nore than one chiral 25

mosg hapope ersel form. kglyreqipys of gompertds péﬁlramivel(rjﬁounmrtmﬂhc
Pl AR aG R0 T R e R B S P bt el 1

. unddrdiffetmgoagitiong sucicasiesing diffeaint solvenslod diffeieneioliéhe Mlixtures
S enantionmers wthin each@ggjr may be separated as
10 for gerystplligaiony eystallipauon Aditiftent (epuIeratyRs:iand vaders rmadss of

o PRy B, P S lipe TR LR Sl Brons
- .. mayaisodgiobtained by lieatng ot meltingl ascongemhid ofrftrinnhel foflowssd by gradual
_ _whi ch..may..be separapl e. Torsion symret due to ___
or IR TP RSBt BERSymRats A cd By TaliogralsRIMR
. speb@bscOY AR spe 3¢ difersitRl banhinddaRithfeus/, pbivad: XY
N ﬁl_)egoo?s/ B IaAT PO U004 038232 -T'Bastraitﬁfpérgggp}g?n%t
15 diffsagtian or ptwr availablefteghaiguegonf or mers.  The present
compoundesfh pfpSndE R et [P R BRF ey gistin.
' - morah@oowckroftalt foem pwhish iicladvs @8H QYSIEPRrA’ENE nikRires thereof,
zwitterigni¢c form and the present _invention,

- i ncl udes“RHEM CORPRINGS i0b fiePresphinyentiasAsduhrissals may also exist
in difop foPedl ‘ - L |
i R B Pl el )G AN lfys cac

20  solvatradimituresitherofist al form Pol ynor phs of conpounds of
i nventjon and ma

formula J. formpart of th rresepnt | |
be pr ep_a'#)gmegﬁ"?i'ﬁ’ ACFTAE g*ﬂt d‘f’%ﬁs.‘@(?ﬁ%%‘ﬁfrfbe 6?"1130“‘?‘3% of
forrh§lh TUWVRich are substantiafly non-toxic to mammals. Typical pharmaceutically

acceptable salts include those salts prepared by reaction of the compounds of the present

jnvention with a mineral, organic acid: an organic base or-inorganic basé_. Such salts are
25 “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

A 30  salts with pharmaceutically acceptable bases. Some examples of base addition salts

include metal salts such as aliminum; alkali metal salts such as lithium, sodium or

~ potassium; and al.kaline earth metal salts such as calcium, magnesium, ammonium, or
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under different conditions, such as using different
solvents or different solvent m xtures 10 for
recrystallization; crystallization at different
Ajures; and various nodes of cooling ra
Wofzﬁééfg‘i 8'y fast to very slow cooling during Tg’USZ 04/033232
crystallization. Polynorphs may al so be obtai ned by
heating or nelting a conddund of fornmula | foll-owed by
gradual or fast cooling. The presence of pol ynorphs
may be determ ned by solid probe NVR spectroscopy, IR
substiduted ampopyumdalty. dexamypled ofsobstitined aomlmﬁhmhyinclude, for.

. powder X 15 diffract t h
indiihragiouith daerai R fsh S smeR S B aff viaibaieingi
hya:ra,siymylamlﬁ@d duth ABY-HSdicX empzamlﬂ@rzﬁs {hRdreRR Yl ahie or ti-(2-

form which includes eac éSt al formand m Xtures
hYﬂmr@bfl}anuemcafm@a&dlmmc fis bisyclohexyaminieror ditienzyipiperidine,

N8tk Baten @y ey E Ko B Sty ining N RE Hilelhdioospisodppine.

ghicBMEY Nopip bﬁ&idéqﬁahgaﬁiaam?& BaNeY of ﬁaeaﬂ}%dmeiyyée fﬁg 'Pyﬁdine

t her eof . " Phar naceut i cal | y-accept abl e "sal t"
colidinesquininerns quinohiocrid salts of basiedmind acighisedh arlgsmc and arginine.

o maceiaampiat i e THEe? wiR iitations wodiugp,

. - hyfrogide] gtadsiurn gdriokide, p:ftadshﬁn 6ABPALEFodRIm ESBoRitE §601hm
10

i nvention with a mineral Qiylc acid: an or gani c
bicarbepatg, Patassiuga Ricarienae, calmew draxgdeycalcign Rprbamatagnd the like,

?Zi ggﬁldge'dg'nﬁﬁ)a?a% {)fthc %?%E{I\Pe\ﬁﬁ %‘oﬁiﬁ{cgr%&gé# gmla?ed with a basic

gropp,r lhapéxnangs sabth twthfphhhmqaummacwptﬁﬂé laGids.i 'S‘he’lpksdhi nﬁ'entxon
as a whol e '

E‘ﬁ‘ Iﬂ‘?f?‘e‘ﬂf {‘1%9513%8 e 63‘&5 :g{:‘ﬁdé’ ﬁ&df@sh‘m"@% aﬁdrelbrzwmldes,

o su!ﬁigs nﬁaﬁhégu%aey Qﬁﬁﬁésr athicina! hddefss, Eﬁ,&&eﬁﬁﬂr&e@%@ms fe.g.
15 '

BB ST S AR e ST SRS e

whole. By virtue of its acidic noiety, a conpound
(+)ttﬁférapnse@btﬂrtramv enmixsures themeof iBdudiaf racewii¢ inixtures], succinates,

by RhsdHKAdwR kdkBlobe SFEM&d in3Ad %, such as |ithium sodium
or potassium and al kaline earth metal salts such as

cal ci um GetfRsoERYUERRbHiCIFsCot impentgoang) their adtsrqnay also exist
8
T e

'so]vans&ralmbcmtehmaﬁzeoﬂ th lower alkyl'am nes such as

trimethyl am ne and trlethyl am ne; hydroxyal kyl am nes
such as Eb%ggpggwgﬁ f,prgﬁﬁr“@venuon which bind to and activate the

R LR ey —

cholrsteyl| m’rdeargltmm aseful |fchteth¢ yile st aﬁiﬂ!lepreventxon. of

: 'hyperglyccmia-, dyslipidemia and in particular Type 1l diabetes as well as other diseases

25

. 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

B compounds are indicated to be useful for the regulation of appetite and food intake in

30

subjects suffering from disorders such as obesity, anorexia bulimia and anorexia nervosa.
The compounds and compositions of the present invention are also useful
10 treat acute or transient disorders in insulin sensitivity, which someﬂmes occurs

following a surgery, trawmna, myocardial infarction and the like. The compounds and
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5 N-benzyl - ( 3- phenet hyl am ne, dehydroabi etyl am ne,
N, N - bi sdehydr o- abi etyl am ne, gl ucam ne, N piperazine
nmet hyl gl ucam ne; bases of the.pyridine type such as

col Ji di ne, quinine or quinoline; and salts

wogé(orst?gis‘fl]i’ anmino aci ds such as |ysine and ar gi FCF8)52004/038232

Exanpl es of inorganic bases include, wthout

limtation, sodium hydrokide, potassium hydroxide,

pot assi um car bonat e,- sodi um car bonate, sodi um 10

‘bi carbonate, potassium bi carbonate, calcium hydroxide,
corppositionsyof Aeniprasene Invapison He ajsolseful Cdpweninissepdmtthiglyceride

e [ ' [ ituted with a basigc .

A ML L RSO B heRS! By v
fat diet, G5 b ek Eacherifosthe Toeelpprasmif HeaM k@) strékeChiiG Rontiisry

.salts. Exanples of such salts include hydrochlorides,_
sysiey disprdsrs and gliseasqs| The physician 9h pedinary skill will know how esidentify

: rord Gz & , tartrates.
b o RSN 2Bt of W ROBhShts Y byPiiions of e
presdeeimefitiomcl udi ng racem c m xtures], succinates, -
benzoat es, and salts WI'LE’ m no g%isd-s such as glutanc
aci d. - ThelePEn §veago EpEvdes agyethed Fsahe wermpntagd/or

-propiaas 8Khypess ty{':é?nih k@ a fihinan &F hbALNGA Swikn %:&ﬁ I'I;I;SCS

present invention and thelir salts nmay also exIs

- administeripgan offestivey nortoxid amoentafipl e@nippindbfformahd, bhagutomeric |

et resept i nvention includes.each. 20.solvate and
forey Wi s eal SIS SAf gt SR Gusmpresasicaly
accHftatsle sBIvAte thePecTnE 2d§hérgRicBmidBumBPoRson-hiSWa] maRenaPin need
nore of glucose, insulin, triglycerides, fatty acids "
/or cholesterol, and are therefore useful for the

aysti pr oyl SHEE bl Pvepy ot 35 ek B mncaie

" subsiides iibpretdming tr B AHRLS ARirdme M didtgtes Yl @F BndSelatydendocrine
15

di abetes, hypértriglyceridem a, insulin resistance,
and gp. gaiaﬁfeﬂard%%%ﬁ @%#iawﬁwémm@ Qfianchuman animals.

hyper ch 1.3 j L0 ,
 hypert e gRee iR AD R o T SR BLRBELM of formula s
descaibeé aboxedbethesnanuficture of a imealicanidne $@ treating a oostlitian er disease
. indica 0 he .us for .the regul ation of appetite
mediilil SOSTARE BARY, Prdiy eicua searrcen REARGG S Sooriais 2
manfHah as obesity, anorexia bulima and anorexia

nervosa. 30 The conpounds and conpositions of the
present A thespeitoaliycifectiwanmei of a compourgbsf the ptesend invention

ca‘n.lé%an :f&g@e g%‘é{;agte);l]%g hnmw%?gmpah&éw}oﬁc X, di-abete§, ‘

S A SRR b )

- lipoprotein, and for ireating, preventing or reducing the risk of de\feloping

-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 therapcuticaliy effective amount of one or more active agents selected from
antihyperlipidemic agent, plasma HDL~raising agents, antihypercholesterolemic agents,

fibrates, vitamins, aspirin, insulin -seg:retogOgues, 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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conpositions of the present invention are al so useful

for lowering serumtriglyceride |evels. Elevated

triglyceride | evel, whether caused by genetic
wWOoRGHceRPsSi tion or by a high fat diet, is a rj .

factor for the devel opnent of heart disease, lé(‘?ﬁg&gl’{mmsmz

and circulatory system_gisorders and di seases. The

physi cian of ordinary skill will know howto identify

5 humans who can benefit from adm nistration of the

o AR Bl 118 DO SR, s uBers B HER e MG o e
‘cotbpenngs efithepn¢seatnidventionpthaplifl bexadmiofstdryp Brdgterammadby 4
_ha-human or _non-ay&%n g?mml. whi ch conpri ses
PhYSHRTHFQnsigrTing, oL FEEYIIETHBRAPERS: ¢ anpunt of a
conpoundsaiarbie Rindtubles Pre-Fiabatit ﬁ&ﬁfﬂ.&sis%gf% Yilfkome and the

thereof and/or a pharnaceutically accept
resuliiag complicatibos tharqoficinsdvewsistatt, \nondasdint depbeicno Hiabétes,

.hereof ,to hyperal ycem ¢ _hu r non- human, nal
aysfipideits nyPorBvabt Sheliopetloaa e pRE e e other
complicatibnsaRsctifed vith diatktes! MeaR@bbdsandHABRERE B nliBned herein

j _E‘r eventing or treating Syndrome X, diabetes nellitus
inclyde theabaveandengemppsrahe tsaumant ead/dr propbylakiaof diny onclef er any

congﬁﬁatﬂi.nsbﬁﬁeel%ll.{)ﬂg l:'gfégdﬁﬁeﬁ?cg{ﬁé@liﬁ%giﬁ%@-Eﬁng)lgi%s?nzg,eme rcs_u] ting

resent- i nven ore _
congplipiierzdhatofl insulid fesistare, TARSK oF hedimbBN depeidehifiabetes,
~ ufacture of a nedi cament for treating a _condition
dys[}%%%_ ¥Rerelyecmizg ebesityandbherenmplioplipgs asspoigtod petix diahetes
3 loStd; / \é?ﬁec g,n‘jl& - Jmamal . 20 A
”-]C]taﬁg’ gg@&ﬂ%ﬁ“ﬁﬁ%‘:ﬁégct |'vgaq nou%towo?r%gjsbonpound of the
present Thewentpoonds afahe peesastadvénmion hey iy &spd effeb@vel P hlone or

. a gedi.came t useful %@:[’ tr qat I.Ng. Synd({?ome;x, di abet es ‘
n COPERRHIOH, WHB O8F O MOrGadiianl pry Yt 3ecatsidreending pa the desired target
thertpy. SCHBbIBGorPIBRPR ihQN@s AAniRisRISIESS diXole phRAR cghﬁ#aﬁ‘uosaoc |
and for treating, preventing or reducing 'the risk o e
compasiEipapvingh centaing » sewpenud othe praeitdnvetionand iong comore
[ ris f_havin first or subsequent 25 .
addffSilonf L, Ao AN ifiomo" RenieBtd SEE Bt inyenion
and ieachhactine sgenditdits 0o 8¢payate phadidceatiday BB UPSr &landple, a
cog&gu g of the present invention_ and a _
compg ‘p% ¢ preagnt ynventiar or thercofpnd an sisubn seasetogogue sushiay e
: . £ " [ hy Lipldem c .agent, .pl asma
bignA0eL IS e A S R on) B RS i safcBianse
inhibitdys adiele adhihRiBréBo tAE Phtidn tog i 8sHe iti
] li]nsul in aand ]t he | itli?et cgn beu_fjggeggdﬂ? ogg?ﬁg&%lgﬂ%gg@ﬁnépogtmn
suchypsdjablat ersapsie, r adli agenbadminiséred iif snpataweoiabdesages. Where
'scpagzﬁl? 85§a§§sdar¥: L&t g%g}nfzbund 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 thérebf in
* combination with one or more of second active therapeutic agents: antihyperlipidemic
-agents; plasma HDI -raising agents; anlihypercholc_stcro]cm_ic agents; ﬁ'bratés, vitamins,
aspirin and the like. As noted above, the cémpo_unds of the present invention can be

administered in combination with more than one additional active agent.
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Advant ageously, conpositions containing the conpound
of the present invention or their salts may be
provi ded in dosage unit form preferably each dosage

WO 965906 12005/ 061441 PCT/ US2004/ 038232 1b cont ai ni ng
rom a out Ito about 500 ng. It is understood $HUs20pH{E3s232
anount of "the conpoundsy@f the present invention that
will be administered is determ ned by a physician
considering of all the.relevant ci rcumst ances.

Syndr onme | Ba cLESI St an
syndr o rreAéng]%f {%%Qﬁée ?’ggﬂﬂb@%g&dc@ﬁ% {' |E8 AR ogg diabetes
and iefuld disdrdeds séRneis thaxwmpounds bfthe @meﬁtenvermoahﬁtsens thereof can

. dyslipidema, hyperglycem a ohesity, coagul opathy,
be ?ffe;few Wisedn %%P'B%tmmﬂ& serons agiyegherapewiss Fugheas splfpmylureas,

) t ned her.ei
bigf R Rl B AR Aokl S LB SeT IS o) Bl
secRtEoRMER isalin ks el a0 Ative bgaity disOnekl fRveFor Qéa:inhe
follow ng: pre-diabetic i nsulin resistance syndrorre
amﬂﬁ’é"’?fﬁ'ﬁi ting 10 conplications thereof, insulin

resi st anpf, cx%ﬁ)gesj df s%orﬂﬁﬂex‘aﬁétgje sdlét €t§ %ﬁ%ﬂ?ﬂgn SHRREERS:

‘dyslipidem a perglycem a

" PPARYyDEonias, igtinronss aﬂgﬁn‘aﬁdle\{\pioghdhai@hﬁgnaidiﬁ' MUEOSSS,

.. cardiovascu] ar di sease, %%(;I ally arteriosclerosis. _
B%Hgﬁ%&p%@nw&dmfwwr&@ imdsslip oRsyinminetigs.syfonylureas,
I X t
ol ol ofac afiS-coslds AR, bty helferBl1gWREg agen,
HMG&CgAtrcdﬂcsmhﬂnhwrs l@ommﬁm:mrastahe;myastmﬁi fdesstatin,
adm pi stration _of a Si ng har nmaceuti cal . dosage

atroy gl FAVASSAHn, RFfCE Fiatighs r%fe% ﬁﬂ&?f@ﬂciq?éesﬂl’@'sent

T dlalkﬁ\éﬁmdaﬁ@l BaGvANEes Of a @F&E@lmf&ﬁdéﬂ@ﬁ %cﬂﬁé}g Xﬁﬁﬂ&eﬂfcﬁumc acid:

as well as adm nistration conpoun e present
.a mcotmmmdx salt, DA Ren agomsts, ifoeofigericid derivi8vegermfipaizill éofibrate,

t | d of th
REIE S TS T SR R e e S S e

Caﬁ@ﬂdl@stté]g zﬁﬁfeﬁ‘as@%l%ﬁu@s éﬁ“aﬁlﬁﬁe ﬁﬁ%{]\ 'I‘Pﬂ?ﬁagomsts

thlazolld edi ones ony ur eas,
‘antichesiiy compoutaiscfenflafainiing, dnxfcnﬂmhan@(jmemmmea dulbitranbiae,
| e oral dosage .conposition

. X Orlliﬁgp%g@ggg%wéphx FO@aé'_\s Tergie recepior AgHsts, and ileal bile acid

'.ﬁg ‘

tranSdoRPindifiosd I n separate oral dosages. \Were separate
' osages are used, a conpound of the present invention
and. on&he n:ompomdsdlf ithe presdnt ivkentien aigkthe q:haﬂmd&ﬁucally

adnj ni stered at nti the same tinme, |
accee@gl%ﬂf cérangiw ?daﬂrév fhaye 3@'g'ébléd’hwloawaépmpemcs

and SREBEEEH A 4313{ rm‘é@émicﬁlaédng%bssftfbﬁﬁ ﬁgﬁiai'n%g FRARRLEAHY Prective

25

30

include all these regi

; - amount of a compound of the present inverition, or pharmacentically acceptable salts,

- esters or prodrugs thereof, in combination with-one or more phannaceutiéal] y acéeptable

excipients. Excipients are inert substances such as, without limitation carriers, dilucnts

fillers, flavoring agents, sweeteners, lubricants, solublhzers, suspendmo agents, wctuno

- agents, binders, disintegrating agents, encapsulating material and ather convenuanal
-adjuvants. Proper excipient is dependcnt upon the route of administration chosen

- Pharmaceutical compositions typlcal] y contain from about 1 to.about 99 weight percent of

the active moredlent which is a compound of the present invention.
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An exanpl e of conbi nation treatnent or prevention of
arteriosclerosis may involve admnistration of a
compound of the present invention or salts thereof in

WO S6UZRkaii on wth one or nore of second activ

WOt hera%ghti c agents: antihyperlipidemc 30 aggﬁrét{smmmszn
pl asma HDL-rai si ng agents; anti hyperchol esterol em c
agents, fibrates, vitam™®, aspirin and the |ike. As
not ed above, the conpounds .of the present invention
can be adnministered in conmbination wth nore than one

addi t i on&referablyy thepharpacepsa) desspdaaonis in unit dosage form. A “unit
dosaid o300 bh PAEAR Asiscrdié il bR Ini A Qo sufi BB | O
tnerapy ca € séde mtg

nintreating dfa § "and related
adifinisnmden in hitadesubjédeeocahonmnmail Fonexangls.endnit dosage form
invention or salts thereof:(can be effectively used in -

candi A ranseie on et orunnberof carsules 98 falliet s Adunig dese ™ dxa

' pretﬁﬁlalflﬁﬂi% g{izﬁfg%)r of (he JHGY &ﬁﬁpouﬁﬁg)ggﬂ% %%&?invenﬁoné{:ﬂg?latcd-to

Iazol | ones, a-glucosid Itors, _
proilunethe degreddberapagiogliest, in msotiaorawithent onmotdghasmacendcally
a ts di scussed above f.or .treatinhg. .arterioscl erosis,
accgfable Sxcipfents” Fie AERNY of AETVEOENGOIENS L Ut 495 TaVehe Yaried or
‘adj st irbinZ®bat 0.1 RPARMRIO00 Ailigrahd draR6ReRcoriindb |
a"]pi oglri tazone, englitazone, %555, BRLC%B%%S{)MC%]M

- treaypeptdnyeeed- et fonnin, phenformin, insulin, insulin

mnetic S nyluteas. ...10 tal but am de lipizide, . . -

2 pha. o TREH0ARY el RRF nies b DR or e pRAL fention i

seldc@adyi dig. oF @edihary skiYGn@admeaiurdasRerinaly fid @hSidering various.
l'ovastatin, sinvastatin, pravastatin, fluvastatin,

- factgrs; giehaas vithout imjtadenithespesiehages waizhh sox, seagicat congidan of the

=

e i ne, i pol . di al kyl.ami-neak.
recifionh 954 SRR 16 SRR PIB e e, (N6 BRIAP Bl
of nadtaimiliol and eikcretdrp flnction @f theaedipieot, itd dosage fhrmeapiloyed, the

PPARa agoni sts, fepofipric acjd derivatives,
particular,copipopnd apg B”E'i‘BFrg? em lﬁy?‘ieﬁﬂgiﬂlﬁ’élfee, benzafi brat e,

| nhi bi t opre1epib1fiRE EShBESds BPBRIREdeARinventi dministered
bet a- si t ost erof, acryﬁ CoA: chcgilgeset e'rngf'n on are acinistered in a

- singledaibyr dosef arrthe wotalwhailpidosy may he hdministered ipdivided doses of two,
PA| goni st s | O ity.canmpounds, fenfluram.ne,. . .
o B o AP B ey IR BOP Rl i MR . R tion i

conidoyst at, neuropeptide Y5 inhibitors, 03 adr'energi c
receptor_ agonists, and jleal. bile acid transporter
i nhi bi t cytablzgouteeotadpivistrdbonef pliempgeaicalicompesitionoef the

L A Y R

..:;1 iﬂatic}n, the Jevel

- inteftmapadhiniSrationthaeaieraBdalves) (bBluBRERRASIONY, itRlding intramuscular,

conposi tions containing a therapeutically effective
subcutaneous, intramedullary injections, as well as intrathecal, direct intraven-tricular,

intravenous, intraperitoneal, intranasal, or intraocular injections. The compounds of the

present invention can also be administered in a 1argeted drug delivery system, sach asin a
Jiposome 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 pharmaceut_icéll y acceptable
carriers well known in the art. Such carriers enable the compounds of the presemt
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 {0 be treated. Pharmaceutical preparations for oral nse can be
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anount of a conpound of the present invention, or

phar maceutically acceptable salts,, esters or

prodrugs thereof, in conmbination with one or nore

arnmaceutically acceptabl e 25 exci pi ents. Excipients

wog?“é“ﬁﬁé’rt subst ances such as, without |initaPCHis2004/038232

carriers, diluents, fillers, flavoring agents,

sweet eners, |ubricants, -Ebl ubi | | zers, suspending

agents, wetting agents, binders, disintegrating

agents, encapsulating-material and ot her conventional
obtaidpdibp 0bmbinh P (heraciwciomphd matlﬂemiﬂdzaniplam @ptibAdly grinding a

rout e _of adm_.nistrati on chose Phar maceut i cal

TesylRg X % AR PiRGessilg e TR o a7l Bhigh addingsuitablet
anSarits) ;8 BsiRar E)et?ﬁz ﬁftab:]g&s bhGagsd dofss. | nor es&)eSE)OSm%i?141

i's a conpound o e present “invention.
PCTI US20Bav @y8B&BRinistri@oiinahefoabi of a tablet cprhapnﬂe‘,ethtt aatble

.. rmul atiion i uni t dosage farm, A "uni.t .. dosa

ingfeient iy b8 Lopetdarih An ek PvAo i Rl aticqlposeiible carrir,

sucH @8 Qvitheut ﬁmlﬁubﬁrlacta&n%t@cﬁtgu@}dse wébse UAEN ﬁdéhhﬁ;%é %awium
other mamal s. #br exanp e, a unl osage orn1 can

| cartame@pga}m@nbphqsabate.tcalcmm sulfaigisedivet ca:hcp;sam owmnpitol, sorbltol and

v R Biner S0 R ot By o RS RS ufieBh ieon,
" crofdinked pbBAidd pyRbldbicEmbize, stath frﬁ&h?]hﬁﬂﬂﬁ@éﬂagﬁr Bédt6site,

in assocjation wth one or _nore pharnmaceuti cal I’a/]
xanihap gpaBlainie seidpios asalt therref supkirasi sogiuet alginpieyand the like; and,

optlk)fr-ﬁg#?gtou 4 #&E& e %mﬁ?@i\g utkﬁ?ﬁ’a% | ﬁgelzﬂfn, a@a%ia?ﬁ&ueira] sugars,

¥ 0 abou

. betalactosd] icnga :t\wcdtmrqoaattxrat Bkhchiyntﬁdte%ﬁlﬁﬁnicabiay@kdaeﬁhth,]%dmm

The dgs t he conmpounds of th

.- reqi nutiljzin
- algipgteca émﬁwcs uipse, palypibyleag shypob peaxes. apd H]eﬂﬁ\lcya“d
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optistdlly, ]dbﬁc&d;hg% BERGC Ar eseamyﬁt @fm&ﬂrnf.ln&&foa ﬁ%&ﬁﬁﬁ:&gm

vari ous ors, such-as without lImtation
sodigpesi¢asate, siearic anid: ghedjuns eleatensndiinrn benzmats, sadmm@tewdeesodmm

T g =Yol B oY erity of the.condition to be

hidBE, e e ke, MRy o rd oG i, f ) conggin, in

additiBh ab@,latee,amsftﬁmscﬁfewm H?ﬁ'ﬂ'daﬁ'n&fsuéﬂ"'% 4 Rayeient, the
dosage form enpl oyed, t he articular_ conpound and

salt t hSoldff Oﬁwﬂé&ié@wﬁﬂ@s,ﬂh@ efsiakd capiles e Aatollil carries can be

- one 8%8&%%%@&& D«ﬁ é:ﬁrn“?ﬁ'ez{ﬂo %cﬂgg f]}a{' rP“°%’§?1‘§ qg% %&Z gldlélhscrs,

- 20

ail

‘suspantiing agdnes, eﬁhdem diblét disihiceranng afentsvnd ent:ip*sﬁﬁuﬁ& el

tinmes pilgj day. Wheré de]ivery is_via transder nal
f or s, AOWHi&ts: tie FaFiex 15 2 Teshy dividedsolid,ovingh is4ppdmixture with

the ﬁ:&#) §uﬁﬁ agvd P’Jgﬁhﬁ&tt | BN aBEesPOR B ekt is mixed with a

ositions o

carrier having the necessary binding properties in suitable proportions and compacted in

the shape and size desired. _

Various other maien'als may be present as coatings or (0 modify the
physical form of the dosage unit. For instance, tablets may be coalcﬂ with shellac, sugar
orboth. A syrup or elixir may coﬁtain, 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 pharmacentically acceptable carrier,
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present invention include, for exanple, oral, eye
drop, rectal, transrnueosal, topical or intestina
adm ni stration; parenteral delivery (bolus or

i nfusi on), |nclud|ng i ntramuscul ar, subcut aneous,

WO 209568k ul | ary i nj ections, as well as i ntrat IRETANS200.4/038232

direct intraven-tricul ar i ntravenous,

i ntraperitoneal, |ntranag%1 or intraocul ar
injections The conpounds of the 25 present invention
0 be ad | ni stered a targeted drug delivery
Sucg Al f‘&ﬂfﬁ wifeh S'& EiG oF gamC|SPb’8§b QB2 SyAtuEgiolhath Serdpwaer aed sterile

orghfit ko1s@aci fic antibody. For oral adm nistration, the
conpounds of the present invention can be fornul at ed

readi | y ‘Bye mwblmgm@enm:ladm heedismipdin dsuithtla oroamc solvent,
kno

o B S0L 8 e L By i

the ﬁﬁ@? AidePadtive Shdre@ent B RBch R MHLRbEShRSD E%@oﬁgﬁeﬁh g] cellulose

powders, sachets, ‘granules, dragees

g 50}111!0(1@6335'&4133@@1}, tinctures, gels, emulsions, syrups,

o PR TR M S e b s o i e

. con¢tnepRd 3L AnsNitidhs Gag belsed Ganich fia nga@ﬁ)zﬁf YiohtAd t gum arabic, talc,

PCTI | JS2004/ 038232 -19 obtai ned conbi ni ng
polyxiny} purebidensusribopal geh p@bycﬁlwlmlw@mnd/qsmwm dmyude lacquer

| soluﬂ[)hé1 dhd Qm?abler &%HI}HE sBﬂfems)gr %]Sanﬂﬂﬂu%f c]éf’/gs'u% or prgmcnts may

m xture o er “addi ng “sul
be addoed toithe tabkxs orf dragezi doatngs for ddentifivaticildrab shatcefiso@i¢ferent
r .oral- admi stratlonlntheformof a tabl et

Comgina{:'%'bss agtive. pampend d0ses.i ngr edi ent may be conbi ned
with an Pﬂﬁ@ﬁaccﬁﬁ’&ﬂ b@ﬁaﬁau&g%ﬁ@ﬁgﬁb@ ePact @F%@c@ push-fit

carrier, such out- Timtation

capsyles made of ﬂ@'ﬂb&e@s vgﬁlhmﬁt sealedhgdpstles matiosbpelatih tmdﬂrplast:clzcr
cal cium sul.fate, sodiu

O T S O R

admiNitir witDilersatih ¥s ladiose, rﬁiwf@&ucngas%emﬁ anﬁﬂﬁhulﬁﬁbants such as
without limitation, cross-Iinked polyvinyl

~ tale PSS hECarAigi and, omcmaum stahibizeys. beiofudapsdes, digaactive
- coml?(ﬁﬂltdg H‘*a&gjl?c gsglsxfég % Qﬁ{ g Lir %ﬂ%ﬂe E:&ﬁ‘%ﬁ esuﬂ? B3 ?at%rf)d]ts, liquid
| parafdjm, pohiquithpolyethylineglgaant B, additione ¥@bikers n‘ﬂytlitcwded
20 .

limtati el atin ci a, _natural a
bet a- | a@ﬁﬁ’ggﬁu@gﬂq%ﬁ%g{ ﬁéﬂ%ﬂlstﬂ%tqyrsapuld%& '%914%%@% sutable for
i i
such %gﬁ%giﬁeﬁat%h ?articgu?ﬂ ﬁ:nltaﬁle &?ﬂﬂoﬁﬁ?opgﬁcg o ycrqxnlstramn are unit

dosaganfdprink sudh ssaabletsdnd capﬁulemal ly, | ubr| cat| ng agents,
for ex out mtagion, i um st ear at e,

15 SOdI @f@ﬁ?lﬂgéun’él"@‘é?'? d %E‘?'HPO EIP bE Presgpignvention or

" salts BReof EhPBE é&ﬁbﬁzcd %ﬁfﬂ E?:ﬁcaﬁg@&ﬁ 'or %%hw&xccﬁg h: fdlﬁlxein jeotable

talc, and the lik en a ‘dosage orm
so]utmp QUSIEpemsuonsa)Fomnlaanns forinjection may be presented in umt dosage

form, such as in ampoules or in multi-dose containers, with an added preservative. The

~ compositions may take such forms as suspensxons solutlons or émulsions in oily or

- aqueous vehicles, and may contain formulatory agents such as suspending, stablhzmo

. and/or dispersing agents. The pharmaceutical forms suitable for injectable use include
sterile agueous 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 extent that each syringability exists. 1t must be stable
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addition to materials of the above type, a liquid
carrier such as a fatty oil. Solid forns include
powders, tablets and capsules. A solid carrier can be
one or nore substances, which may al so act as '

WO 00308J##1g agents, |ubricants, solubilisers, PEB/US2004/038232
_suspendi ng agents, binders, tablet disintegrating
agents and encapsul ati ng2imaterial. In powders, the
carrier is a finely divided solid, which is in
adm xture wwth the finely divided. active ingredient.

unden theadoinditiops bhmaavfacwe: ami;stadge and imstheRedsemddaginst any

caryier V|n .the nece r%[p(gl ndi_ng propertles In.
COnaPnAHPR HEs G9DeAolveabHAsReEROR med i carHaiginga fuy example,

| wat%i' eiﬁ)?%l ﬁj}hatgi:é%%éz@!?lﬁ%gﬂfaﬁggfe fﬂgﬁ%ﬁsr Sudh a‘; g@%ﬁ;ﬁa §?lutlon, ]}mocrs
solntiml dnglagmlozgmal saline bifiiet etham), paipdlee.g. gigyerbk pﬁ@;}gﬂltﬁt& glycol

th |
andtfgia ) Seth et R, o Ry Sveth  ha ety lene Bbebe
sui@ble anixBMEh&RLAGnd YR pdtablE B yUné&%r@nQﬁry&&aftﬂBQ BfstBrage and

preservatives, a dye and a flavoring sich as cherry
Usedbe@rmwwemans@ peservative 1o prevensthiergrdwtheof microorganisms.

suspensigs. SVI e rs
- agt Iove :'ﬁ'&r e ?ééogﬁﬁ%é; %?pégeq ’\93@96‘?“@%&?}’@&8@55‘? pdmjnistered
intrpleacngly, Gﬁ&ﬂpbﬁitéﬁbaﬂ? CRPLaRheuEH bF MiramWQWIABR MIhlidddmuscular
PCT/ U82004/ 038232 -20 such as 'sterile watér, sterile
admipigption bedng wgleredrindvmapt.ure of both steril e wat er
and ster T ve I n
de?“‘& ss&fy\a/‘g%ﬁﬁﬁysg'géﬂ?’ plg g? e oréﬁ)é)n?p %\/‘Eﬁi’amer fo be

can al so
penﬂmtecbwampétbm the| eaudatiyn (Buck pendiayGaire o&d?ﬂly known in the art.
osi ti.ons can be made_hy di spersi n]g 5 the finely
UYGEUnRRIRAY 640 Alge bepdministered infrasasalyasafos Bxappls oliguiddrops
_0,-3@ boxyrret hyl cellulose Solution -or in a suitable of
agee cores are provided with suitable coatings. For
this pudiepbeccal edmuesttanane&he sogaosisansuniay tuke tise/folra of tablets

th ally contain gum arabic, talc,
0”0%1?%5%8%%&3 5'”%“ &f‘%‘b’b‘i gel , pol yet hyl ene
gl ycol', Fan ddmfmmmmmﬁhmmm the éoﬁﬁﬂ:ﬁﬁﬁs o uSOhdbiBRS io the
and suitable organic solvents or solvent m xtures.

presgpidaycafion a’(’?r“&"@ﬂ’éﬂ't‘! defixpredja theithen of @ drigowgpt ishalen or an
s 39 5 1 pUSHE b 93,y SR

suitaBlepropefiant, |e®J d;phbpcaﬁﬂmmﬁmhamau:ﬁaﬁsmﬁmbﬁ)mﬂaeor ally,

i ncl ude push-fit
dichlerotetrafluoroethane, carbon: dxox;de or other suuab]e gas. In the case of pressurized

aerosol the dosage unit may be detennmed by provndma a valve to deliver a metered

damount. Capsules and- carlr;dges of gelatin for use in an inhaler or msufﬂatox may be

" . formulated containing a powder mix of the compound and a suitable powder base such as

95

Jactose or sta.rch
Pharmaceuiical compositions of the present invention can be manufactured

in a manner that is ltsclf known, e.g., by means of conventional mixing, dissolving,

granulating, dragee—makm-g, levigating, emulsifying, encapsuiatm,,, entrapping or

| Tyophilizing processes.

In making the compositions of the present invention, the active

ingredient wiH 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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capsul es made of gelatin, as well as soft, sealed
capsul es made of gelatin and a plasticizer, 15 such
as glycerol or sorbitol. The push-fit capsules can
wo?(ﬁﬁtf)ﬁ g the active ingredients in admxture w't
er such as |actose, binders such as star 3@@52004’033232
and/ or lubricants such as talc or nmagnesium stearate
and, optionally, stabiliZ®rs. In soft capsules, the

active conpounds may be dissolved or suspended in
suitable liquids, such as fatty oils, liquid

confpanesf fWherl e chirign pervescisyredilignt nemgy ive alselid,|Ipoptdtizedisohid or

f.or.mul ati ons f.or

* pasfyy S BB PR EE Sllicn £5 47 vibidren PR i 18 fopp of

tabl&ttcﬁxlﬁdiﬁﬁﬁde’i’i @deh8dt, elRarY, bespeadibis, eAmisic! Solutions, syrups,
conpositions for oraI adnministration are unit dosade

acrgsglsrias 8 seld erinadinuid Medivan)capeiniment, csaipiag dot @hampleup o
0 s.of th sent _inven
1080 Wl oP it BRI e inulfs i 68 senlibigh dre
preﬁarab@r@mﬂumwmpﬁ@'tbadﬁthmatmect able 25 solutions or
suspensi ons. Formul ations for injection may be

presented in unit dosage form such as in anpoules or

B,Olog,cgphggavgose containers, with an added preservative.
The corrT)osHl ons may take such forns as suspensi ons,
‘ EIE pSAsgay®i | y or aqueous vehicl es,

R i
techﬁ@l@???ﬂeso g&g LG c&%s{@%ﬁ HioldBbRE 13RI E. YR and

I nc ‘e agueo I ons or i SPEersi ons

. PPARYyhIsigwith ehdiﬂhﬂﬁbdmfdﬁc pa@e XSETHOKNREGHST 1, are each produced

reparat| on of sterile injectable solutions or
Sma ad3erlevEnsexpression sygteme Sioipdaed .ohgmya!eoyées eenspining PPAR

R T e ———

15

syrl ngabi

' yttnﬁiﬁ'&ﬁlldﬁ%ﬂéb&?&ﬂﬁ%oate&SPmds t PRARGNgld PRAR o0$pecific ligands are

ganuf acture and storage and nust be preserved agai nst
Tabelgd Wit RERRIMHSE i theiR@PEoRIAlcOrEaPPIYinEsENSH (ThedCso values

. (confp{io%ﬂ@ Eéﬁé?:ﬂtr mcﬁ QR <k B nhfb%orgﬁﬁlg@e k u r?J 12 comipound

. referably In p ysi 0 oglca conpat
are cakuldtmkaftersieduittionof n&h-spedifi chmﬂhig{tmdmne@ in the resence of 10 uM

o fi kol ogi caI sal i ne buffer, ethanol
. uﬂla@?ﬁ @#ﬁ@f@w@%e%uana ap |1é;m0mtp%scy@msen@we with

20

concGle ‘SJID}W‘%'?%"%“’@ 10 3o 4B, e e S greans from

onet@lsbﬁenéd@dﬁ[e@{;ﬂhﬂ@ﬁtg condi tions of storage and _use,
these preparations contain a preservative to prevent -

the growth of mcroorganisns. The injectable solutions
Cotrdls Bﬁ?c*r E]é manner can then be adm ni stered
' Venousty, T nt raperitoneal |y, subcutaneously, or

| nt r anuBRARYlok PPARoL de icBASAEINTY b Aressed using plasmids containing

,-

- the cytomegalovirus promoter. Reporter plasmids for the PPARYCTF assays contain

PPREs from the following genes: acyl COA oxidase (AOX), apolipoproiein Al (ApoAl);
lipoprotein lipase (ILPL); or enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase |

o (HDj) plus the thymidine kinase CI‘K) promoter upstream of the luciferase reporter cDNA.

30

- A PPARY bacterial galactosidase (GAL4) cl"umenc system is also used. For PPARq, a
GA1A 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 ir duplicate,
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LSRRy

: 10 adm ni stration being preferred in humans. For
~transnucosal adm nistration, penetrants appropriate to

the barrier to be perneated are used in the
WO 210506X4#1 on. Such penetrants are general |y kregurosmes/03s23z

the art. The active conmpounds can al so be

adnmi ni stered intranasal | ¥3as, for exanple, |iquid

drops or spray. - 15 For buccal adm nistration, the

conpositions may take the formof tablets or Iozenges
Pargentaffinasies pre deterpninaditeliagriaio refarense malegules with the efficacy value

. r 0,

e 5 i E DR e b RSB R R coct

caigdoundr Medidn dffiibeedncehtsaiof (ECREywidiesi and1ad t8rmined b?@omputer fit
aerosol spray presentation from pressuri zed packs or

torgiontersetionmesdponichmirees eAECg() 28lus is ﬂcahrhlaumsdﬁetﬁewfﬁcacy for the
e.g., diehlorodifluoromethane, trichlorofl uoromnethane,
cOmpOnNd it X% aRepertasoahies ecpresenbwsansi fov teo r nine kerarate
ex g’é@ |l e gas. In the case of pressurized aerosol the
U Suni't may be determ ned by .providing a valve to
deliver a netered anpbunt. Capsules and cartridges of
gel atln for use in an inhaler or insufflator may be
Hagp BOR/AISAYShg a powder m x of the conpound and
a sui tabI ose. or. star
Phar maceu J?I ca @E)ar'r]pp%é f&;%sga)g seﬁ’?%(jrvgﬁg ati’?\ﬂéﬁ’i‘?"@)ﬁ"lmns
'I‘lrea'u}lcbmngqﬂmhﬁdi areeled: indAnMBlIEExp tdsﬁbn vctof eflollineOfYSion of

gﬁﬁ%’{] nmeans of conventional m xin di ssol vi ng,
thefP ALK Ajndine dgmein e ﬁgw@wwa%@mm@mw mgmmaian

' ex@r%gﬁ?&f %(‘%& ﬁl{ﬁg ﬁgsgosn i gr\lg)lgfyna‘ﬂgag 15%% ra%: With the nuclear

© Tedepiog mtemauort demsintof MR respeotiesdesitivalold: GI&EElbhwnbfprotem (CBP),

~adm xed wiith a carrier, or diluted by a carrier,

| Pe’é’ﬁlﬂ"&?&ﬂ"hmw aptiyated FeceBior ammaIcoadtivalos- T RGGra), f’d@ii'f‘ﬂﬂﬂ"
s RERA 458505 MRl ARG AR AR ot

(T RAPQEE) arsd the geptidenC33;iahd aagpdser plasinid (dnu]hmeﬁiﬁd GAed bmdma

t d. mat |
- sifipuimdl T iinier S96pe eiw%@spﬁ AL spivpn ransicayia batc

. enul st ons, solutl aero S a

24 hours. Bubquentbd thm)a]]s ae lynedtand hiciferase hetiviiyrig nfeasured.
| e u to 10% b ht. of the active. conppound.

&Vﬁastthfée leé Tlp‘ﬁ{‘ﬁ@ﬂ?ﬂ befwepn co-activator and

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

forRiat Juﬁi PR coblgé\g‘lﬂg(gﬁ:’l dlfﬁ'nf)ﬁ fro éi"? @%?Vg %1 uM).or vehicle for

~ represent means from four to six separate experiments.

- Evaluation of Glucose, 'Trig}ﬂ:eﬁde and Hematocrit Levels and Body Wei.glaLGain in

Diabetic Mice '
Five-week-old male d:abehc (db/db) mice (Harlan Laboralones
Ind:anapohs IN) are housed in plastic cages (n= 6lcaoe cage size is approximately
10X20X8” with aspen chip beddmg) with free access to water (sipper system~—city tap
water} and food (Punna 5008). After two weeks of acclimation, animals (7 weeks of age)
-are bled on day © at 1000-1200h (lights on 0600h) and assigned ta 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
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Tabf@f:%iﬁ&ﬁ%aﬂ@@@;&&% Mth the efficacy. value

175 1917 | 24 | 2065 7 Eff<20 | 15 | 1378 | 13 |30i3

preferably fornmul ated prior to adm ni stration.
Bi ol ogi cal Assays Conpetitive D splacenent Binding
Assays 10 Binding assays are performed using
WO 204506141 at i on proximity assay (SPA) technol ®PGIURRARIS232
receptors, and correspondi ng radi ol abel ed |i gands.
PPARa and PPARy al ong wp4.h their heterodineric
partner, retinoid X receptor a, are each produced
usi ng a bacul ovirus expression system Biotinylated
- theWels BRMEIRPD) SfPer@hp? or agy PHASR thé S8ARESBIGJEE Rl ed in
(RﬁREs) are used to couple the correspondi ng receptor
hepsirigized duhes from thettail ofmanfastedaramalsitwptia tires hows aftectheiest dose.

bl R o B RIE APy s
gluasseand trigiyeeridedbvalatepasent(the Apsfuiimalizativntdonipafed coth€lRan

... causes 50% inhi bition) for each, conpeting conpound
littermate  valuas| sat ad OAF en elbense Bprmealizatiomer|culated bpsed on a normal

elupbiddedtyor PIFARNE el SicRIRAAA G Bben Sptlipl B i
- asselgeusing powsgided sidendd Re®)D concentrati ons rangi ng

fromO: 769 nMtqQ 10M Reported val ues represent neans .
from onkhe follomjasmiables shay dheiRpdire Hatgder the compound of present

I e Ty ar bR AP SR lm bR e 2-

- methbxy-propigyitio acid dhwvg assupumidorsruia Bgport er pl asmids for
t he PPARyCIF assays contain PPREs fromthe foll ow ng

genes: acy|]] coA oxi dase (AOX) apolipoprotein Al
( ApoAl ) ; (poprotein | i pase (LPL); or enoyl-CoA
hydr at / 3-T¥ < - COA dehydrogenase (HD) plus

the thyni di n% kin K) pronotgr upstream of the

| uci f er aggereport ers bacteri al

gal act osi dase (GALA) chineric{byst® a-used. For
PPARa, a 30 GAL4 chineric systemis the § rd CTF
assay perforned. All assays are done in & ells

Conpounds are tested in full log-dilution, fron$o0. 1. nM
to 10 Min duplicate. WO HDO5/ 061441 PCT/ U82004éﬁ38232
-23 Percent efficacies are determ ned rel ative t0?

reflecting the greatest anpunt of agonist activity

Iasilogveld iXCsitye CIF &sp@y | Jr Bagfo) cohpomstty) VEdi a8Cs (y)
—effectiMe concentfation (EC30) val ues jare deterqi d _
bl/l%orrp]ut er5%it {o a%bncerntrald®h-respond® curye. 193

1 a.
e

=00 s " 1 ! + HI 4 o aflf i o NP SP-
E\/DG_ vdarue 757 T Carcurarcu—T1 tTIC Tl reacy—TUl

o Table 2: Cofactor Recruitment Assays
'-CBP CBP | PGC1 | PGC] | TRAP220 TRAP220 ASC2 | ASC2 ! C33 | C33

_Eff {ECso | Eff | ECx |  Eff | ECs Eff | ECx | Eff |ECs|

Table 3: Response Element Assays
Glad Gla4 | HD' | HD | 1PL {  LPL

Eff ECsp § Eff |ECs0 1 Eff | ECs
30 1977 54 11136 | 86 | 1419

1Cs9 & ECsqin nM; CTF (Eff) in % efficacy.
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5 conmpound is <20% Reported val ues represent neans
fromtwo to nine separate experinents. Co-Factor
Recruitment Assays A mammal i an-2- hybrid assay system

wo wo§idiadormat is done in CV-1 cells. 10 The $@SlomhNass232
pl asm dsare used: a rrarrmal I an expressi on vector
encodi ng a fusion of 32 LA DNA bi ndi ng domain wi th
the PPARyligand binding donai a mamal i an
expressi on vector encoding a fusi on of the VP16

transact i XQH&%}% Fnog[ﬁ%‘vg ! lés the RBmPHE L forh faelﬁ{ig rsmpris‘ingly a

i nteraction fespec Ive CO- ac

highaRidy P ARy mﬁhﬁonnrsﬁaﬂh PPAYRY &GVROAs seen in Table 1, this
proli ferator activated receptor gamma coacti vat or - 1

C‘(fﬁmﬂﬂ Yinda PPARy withy high affigie(ICact 52 elyl) and to PPARSCvith re]auvelj
DS SR et S B8 e
t t .
' ‘%’??*%F%gaéb'?ﬁ?f“?’“ﬁ o Haliffelifon S TadbE bRl BLAGD! PAs seen in

Téechand JnielPPARY efficaay €8 effidaby cmnpn:ram (1 ¥ PBAIR'yi fon aoomst set at
e for ~

| f
"ﬁ?@?%h{%gm P thih GoBgPYS! ég%eﬂfy%ég 48066 IR padiige, he abiity of
thfdohmiflo gxd{ eERRIPEGH: c6FadithS 1 BPART rAABEL Hol/7 ffﬁzi%%mgﬁ;amd t0

or FAteract i on between &0-ac
a PRARPRAT aoo"ﬁftﬁ (043 0BYEreRNAGRAL hbR) Ythek hiakaisp/the compound of
relative to a PPARy full agonist and represent neans
fofmuimIH @ RPA Ry parkialsagonistit Bheesopepoungd alise defponstoaies BPAR 6 agonist

€] Tr.i gl ' d ' | d -Bod
acieltis tepiin Sl SRR alacy TS MEEC sk of d male”
di abeti c fggdiflhn umié%ﬁaﬁ(!‘lﬁé bfihe kAR BLRE bfifvacy and side effect

I ndi anapolis, IN) are houSed in El astic cages (n=
prefileafcompenys of feamils T8 pdabsticrtdb/dh)mice @road@inistered compound of

o RRIAL) 2, BC anklop a0 R T2t BB Bhyde®, e

15

20

: 25

ghiiabe mkeinatécrﬁqeddlmtmg)mm @Bﬂy’ﬂ%&h( Eremﬁﬁreafbeﬂﬁe)heﬁudy
re bled on ' | 000-1200h ghts on_0600h)._and

a at
begars(day Oy a@tbattth%aﬁ%frfhe stdu @y@ﬁ) Cosmevmia?f @5@@&! Wi displays
I

exERA! A SbURIRC in SO A AE 1KY B B cxapmined
(421}3pﬁ&:3¢|%ﬂt, eiuj/ 109.3 @b noiboadizatiei)g b‘utpnamgl mabﬂt-ddp@ﬁewieducneh
. 6005/ 06 é PCTI US20Q4 03823]2 -24 the be i nni ng(aé) é
- In Bgmapen djcajivg ot piasma ypiuge qxpansign, 4 %‘ Sepp fltpwiae:
_adﬁﬂx#t?a@foﬁ f b@m &ﬁ%f' 1Bi%&d U Besaks MG Hﬁ%cﬁ@bfﬁc%y a]ono with the
" nonfasted anihals two to three hours after the las

Jiablifigyeof plasma volume expansion are common features of PPARY full aoomsls

{Armstrong and King-(2004), 'Muda-lia_r, et al (2003}, Nesto et al, (2004)], our data suggest

| ~that compound of formula 111 could be an improved therapy for the treatment of type 2

diabetes compared to the currently marketed PPARYy agonists
The fo]lowmo tables show the in-vitro data for the compound of present

mventlon, {8)-3-(4-{[2-(4- elhoxy—phenyI)-ethylcarbamoy]]-methoxy}-phenyl)—2-

" methoxy-propionic acid havmo a structural formula V.,
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Hematocrit, glucose and triglycerides |levels are then
determ ned. The reported values for glucose and
triglyceride |l evels represent the % of normalization

WO wesigassaad to the lean 5 littermate val ues set PaT/USODY038232

or glucose nornalization cal cul ated based on a nornal
gl ucose | evel of 250 ngt#fl-. Statistical significance
bet ween experinental groups is assessed using a
two-sided student's t-test. The follow ng tabl es show
the in-vitro(Hdata for the conpound of present

i nventi on,
phenyl) - gchyl car banoyl | - met hox

(2S) - 344-K07- (%
y) - phenyl) - 2- - propi on acid having a
structural for CH?

Tabl e 1: Bi ndi ng and CTFAssays I c50 (a) (Y) Eff
((X) EC50 (a) Eff Cr) EC50 (Y) 113 52 0 1893
Tabl e 2: Cofactor Recruitnen; Assays CBP CBP PGCI PGCl
TRAP220 TRAP220 ASC2 ASC2 C33 C33 Eff..EC50 Eff EC50
Eff EC50 Eff- EC50 Eff EC50 15 1917 24 2065 7 Eff<20
15 1378 13 3013 15 Table 3: Response El ement Assays

Tabls k/Biating 40 GIF AMays LPL  Eff ECso Eff EC50 Eff ECHO

2N 1.0. _I [l | 122 Q.0 cl/lrl

,gngSn 3@ abpve gge\bl es, jfya compougg off Tofgmla |l ||
LS sur prlsmql‘ya ‘ :

Table 2: Cofactor Recruitment Assays

CBP T CBP [PGCI [ PGCT [ TRAP220 | TRAP220 | ASCZ [ ASC2 | €33 | C33

| Bff | BCso | Eff |BCs | Eff | ECs | Eff | ECsw | Eff | ECs
[T187 T 2638 | 24 | 2597 | 16 | 3063 | 33 | 2868 | 43 |2893

~ Table 3: Response Element Assays

"Gla4 | Glad | HD | BD | LPL | LPL | ApoAl | ApoAl
Eff | ECsy | Eff | ECso| Eff | BCsx | Eff | ECs
730 | 1907 | 58 [1041| 80 | 466 | 39 | 335

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

As shown in above tables, the compound .of formula V is surprisingly.a

high affinity PPAR'V partial agonist with PPARa activity. As seen in Table 1, this
‘compound binds PPARY with high affinity (1Cse = 30 nM) and to PPARo with relati Vc]y
- Jower affinity (]ng 360). The compound of formula V has PPARY partial agonist

activity as demonstrated in co-transfection and co-factor recruitment assays. As secn in

~ Tables 1 and 3, the PPARY efficacy (% efficacy compared 1o a PPARY full agonist set at

100%) acﬁieved with this compound ranges from 39 to 80%. In addition, the ability of
this compound io recruit specific co-factors to PPAR? ranges from 16 10 43% compared
t0a PPARY full agonist (set at 100% rccruitmént Table 2), thus making thé compound of
formulaV a PPAR'y parual agonist. The compound also demonstmtes PPARC agonist
activity as shown in 1ab1e 1 (39% efficacy, 1814 nM ECsg).
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high affinity PPARypartial agonist w th PPARy
activity. As seen in Table 1, this conpound bi nds
PPARy with high affinity (1C50 = 52 nM and to PPARa
wounbdmearsdiati vely lower affinity (1C50 =J 13).pClings2004/038232
- conpound of formula 111 has PPARy partial agonist 5 - :
activity as denonstratedshn co-transfection and _
co-factor recruitment assays. As seen in Tables |I and
3, the PPARy efficacy (% efficacy conpared to a PPARy:
full ago [ O BfFEt
ranges f?j(;(?ré%g% Ui %&Iﬁ'r{g gggﬁtaﬁgﬁﬂa%%%ﬁ%b}? aﬁ@gﬁ fiEe
préfile of compoumtioftformela \y idiabstie (k) rive find t?@rrslearohlwmsts (db?H4)

et SR i AR 5, 10,30 oY SRR e s
b %W%g%e %f’las’lxﬁag Qe FiglNeAdERARNRAREdCA levRRIdHg. williBody

conﬁ’ou monst rat es .PPARa agoni st activi t as

weigtoare ineasusts] before(thaswdy bégradday Q308! 2 reragoy, them@a(day 7.

bR BT, 05 s SRR A Ay rcucin

plﬁhﬁkpﬁﬁé&c @ﬂ&&ﬂé)}ceﬁu@ﬁeaag aeaNidHes bedrmiled QITPEISBIS10L, 87.5, 105.6,
rmula 111 at” 1, 3, 10, and 30 nE%l@g/da daily for 14
{

Il@éﬁ'@n@ynairzaﬂlorg@vgig@endm A9%d. 168.4 d 3016 RermAlEEHq).

}

' .Unlggé%gdlgl cﬁ%ﬁn%\”;gngtl{%)o% gﬁh ?Ff @ugang%gﬁ“% ﬁg. anEthaﬁzgﬁ%zfcam

chakfkk in G@ﬂ% enght phinfop hemhiacitit levels apagydose admilisteret. Because the
anti-di abetic efficacy reducing plasma glucose |evels

antindiabletic gﬁipggy ekBRAR¥ 1 ggomisys arggngwnge be accogpanicd oy $1 g%xﬁcam '

WC}%I& i :INp %@ nrl:)'q%szfnggl/,e g%a&n eanlfrﬁlg &%at]comrggund of

Forkftlid VecoXPpidvideran iinproved dsespy fod theavéange@f type 2 diabetes
adm ni stration of conpound of fornmula M_ Because

comparied 4o tseavirren@y magketsd ofjayaidably PRARN@20mSEhi | ity of

pl asma v si.on f -
full ag o%trgac%)éﬁ?ﬂ%eme osﬁlgw%r?%f’% er?yoglﬁfﬁatﬁia 5{%@60 route to
prephreathe Ea&gax)ndsmmdbredenﬁinvcﬁtﬁﬁﬂ 4)He, devailed datmples gaqedvided
hat conmpound of forrmula M could be an inproved

- belpWer apy for the treatnent of type 2 diabetes conpared

to the currently marketed PPARy agonists 25 The
- follow ng tables show the in-vitro data for the
compound of present invention, (S)-3-(4-{ .
[ 2- (4- et hoxy- phenyl) - et hyl car banoyl j - met hoxy
) - phenyl ) - 2- met hoxy-propi onic acid having a
~ structural formula V. WO 20051061441 PCT/C52004/038232
~-26 0 HO .




Ove ONCEt V.. 3 Table |I: Binding and CTF Assays
ICso (a) I1C50 (y) Eff(a) EC50 (ot) Eff (y) ECSO (y)
360 30 39 1814 60 1012 5 Table 2: Cofactor
WO Jeegdasdinent Assays CBP CBP- PGCl PGCl TRAP228CTVBSIRA 2058232
ASCZ ASC2 C33 C33 Eff ECS50 Eff ECG Eff EC50 Eff EC50
Eff EC50 18. 2638 24 28387 16 3063 33 2868 43 2893
Tabl e 3: Response El enent Assays 3 a4 3 a4 HD HD LPL
LPL ApoAl ApoAl Eff ECG Eff EC50 Eff EC50 Eff ECS50
.39 1907 58 1041 80 4(EHmePRaaFionlkhedso & ECso in nM -
CTF (Eff) in %efficacy As shown in above tables, the
conmpound of formula Vis surprisingly a high affinity
PP@Rypartial agoni st W (PPARy activity. As seen in
TaBle R S. con‘poa‘nd i/ds PPARy wi hj {finity :
thcop = B M and to PPAROt with rel 0
ff_Oni t W HC50 = npound-of JCbr ¥
W/(Ry parti al OHgom%ggéo%gﬁﬁgﬁy as derfnst r ghed iﬂh’&s\(

co-tr@psfection and &% ﬁg}&t or recruitnent assays. As

seen in Tables | and 3,. the PPARy efficacy (%
~efficacy conpared to a PPARy full agoni st set :
100% achi eved with this conpound rangmﬁf%ﬂ?o
80% .In addi )l on, the ability of R ound to
T ht SpPeci 0> ctors to PPARyranges from 16 to
. ar 2( toARy f% agnCGHPOCECSHORBT 100%
Crecruit - FEbl e RYyA N\ ingzaiﬁﬁ_jco ounddc)_lj. ate
formula V aRPPARy garti @ aloni st.2THe &%’&ﬁnd |egyanat
denonstrat es PPARy agoni st “activity as shown in table

1 (3@ efficacy, 1814 nM EC *). WO 2005/ 061441
BT 8232 - 27 .
| , , N, ' NaOH, MeOH
- , (d) (8] 8} hyrdroylsis
| g :
. o
~
T g \/\Q
,
i
R?
5 | Example 1

- , .(ﬁS);3¢(4—{[2-(4;.methoxy_-pheny])-ethylpanbamoyl].-methoxy}-phcnyl)-z-meﬂmxy—

propionic acid




To gain an understandi ng of the anti-diabetic efficacy

and side effect profile of conmpound of fornula V,

di abetic (db/db) mce and their lean littermtes
wo(d&ist441 are adm ni stered conpound of fornul aetnes2o8/038232

10, 30, and 100 nyg/kg/day daily for 7 days by oral

gavage. Plasma gl ucose, »piglyceride, and hematocrit

| evel s along with body 5 wei ght are nmeasured before

the study began (day 0) and at the end of the study

(day 7). Conpound of" f Resatioa S¢heihepl ayed excel | ent

‘anti-diabetic efficacy significantly reducing plasm
{dose and trigl ycehldekgr vel s at all Olloses exam ned
], . el. 2, 87.5 03%no ation;
:108.1, 1.08

(
frogeey ey i
. ROrnEd i A . Unexpect.e treat w():h ¥
of - ?)rrrula Vv s@Bws @gf )‘? épﬁ’cally si gni fi capt 19
changea) n. body wei ghdh, §8i°6G Ot ocrit | evel s at any
dose adnini stered. Because the anti-diabetic efficacy

of PPARy full agonists are known to be ggcc ped by
significant weight gain and plasma vo expansi onI/
the data herefh indicates that conpd f or mif §4

ld-0¢ OVi deHa aved therapy for the treatnent of
M ab§t esi co ed to ﬂe B P02 pe kBOBT dreq)
‘avai | abl e PPARyOagol e PREH TRkt C(5-25SMhate
bel ow general ly il Ig;strape:ﬁ% synt hetl%"é ute toJ!heq)

. prepare the conpounds of the~preésent ntion
- detaiQed exanples are provided below. WO 20051061441
éIl 035232 -28 General Reacti on Scherme Jt QOH
>:3

: chm % 5 h?}l%ugzéfﬁﬁﬁé“f/mp Y

Qi socyanat(ed)

o)

o HOJ.;:/\?O /\f\b
P

Step 1: Synthesis of comgound by ‘
Compound (a) is dissolved in acetonitrile (0.1M) and treated with 2 eq of

' 2~br0mo-2—methyl-prop:omc 1crt-butyl ester and 2.5 eq of cesium carbonate. The
reaction is stirred at 80 °C for about 24 hours, filtered, and concentrated. The crode

o product is purified by silica gel column chromaiography (10% ethyl acetate/hexane).

Step 2: Synthesis of compound {(c)

Compouﬁd (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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NaOH, MeOH -~p 0,-1 R2 hyrdroylsis (d) 00 O HO1l O
QN R 0/ (e) OR2Z 5 Exanple ]
(29) - 3-(4- ([ 2- (4=net hoxy- phenyl) - et hyl car banoyl ] - met ho
wo soisnepReny! ) - 2- et hoxy propionic acid O HO upcifdiGadessbss2s2
ON O~ G H3 WO 2005/ 061441 PCTI US2004/ 038232 -29
Reaction Schene O Br"-'YQ2aO OO--r(2eq) O co - J
~0l 0. OH (2.5 eq) Csz 3, (b) O (a) 24h, 80 C,
CH3CN 0 Nk N112 O.Oi (I eq) TFADCM O]) (D DCC(2

eq); 1-108T (I edd;.r 9 §yhbsis of compound (@)
Compound (c) obtained from Step 2 is dissolved in dichloromethane

(DCM) and treated with 2 eq of PS-carbodiimide and 1 eq of HOBT followed by 1.1 eq

of 2-(4-ethox y-pheny})-ethylamine. The reaction is stirred at room temperature using

~ orbital stirring for about 10 hours. ‘The supported reagent is filtered and washed twice

with DCM. The crude product is dissolved in DCM, and PS-trisamine (2 eq) and PS-
isocyanate (1 eq) are added. The reaction is stirred at room temperature for 2 hours under

| orbital stirring. The supported scavengers are filtered and washed twice with DCM. The

~ solvent is removed, and the crude is used in the hydrolysis step.

- Step 4: Synthesis of compound (€)
| 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 unti}
the hydrolysi$ is completed by HPLC analysis. 1M HC1 (IM in water) is added (until

~pH=3),and the solvent is_‘ removed under vacuum. The residue is diluted in CH>Clo/H2O

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 Ca1HasNOs [M-HJ'":
386; melting point 97.98°C.




2) Q Trisam ne o-isocyanate (c) OO (2eq) (leq) O H
NaOH(]M, tOH N aO (d) O OHOH ~ 04 Step 1:

Synt hesi s of conpound (b) Conpound (a) is dissolved in
woadegsnidsrile (O 1M and treated with 2 eq of pGInus2004/038232
2-brono-2-nethyl -propionic tert-butyl ester and 2.5 eq
of cesium carbonate. The,,reaction is stirred at 80 C
for about 24 hours, filtéred, and concentrated. The

crude product is purified by silica gel colum

chr omat ogr aphy (10% et hyI ce f;\tf/ hexane). Step'?2
Synt hesi s of conpound (c)—%'ﬁ%mmd (b) obtained from

St ep (k) i @H-3 toxypHenyHi2me0¢tprepiasic deid sOdiunfaalt
andé:l—?z @? sqalnye gV[\l/; q’hereactlonls stirred for
about 2 hours and concentrated. The crude product is
used in the next gstep. WO 2005/06144 OH O

PCT/ 1JS2004/ 0382 2 -30 St ~Synt Resi s of conROUA
(d) Conpoun obt ai n'@%OMStep is di ssol [
di chl.or onet ant—treated wijt b ey? OMe
: PS- odﬁm de and 1 edBusIK. FBBT f ol lid by 1.1 eq

of A et h y phenyl ) - et Q&Jpqm ne. The ™®€action i
stlrred at omtenperature using 5 bital stirring -
for about 10 hours. The supported reagent is filtered

‘and washed twice wth The crude product is
di ssol ved in DCM and PS—tjl\sam ne (2 eq) and PS-
: FC O O
/u\ )L P H,, 10% Pd-C
: FC 0 » o
- 2 & THF

_ OMe
THF : ©/\ 0 Step3
Step 2 ‘ (¢}

O
o (R P
Chiro Clec CR Y O
_ Y 0o~ enzyme OMe
HO” © OMe toluene/KH PO, HO
' -Step 4
, { 1) Chymotrypsin
NaOAcIMeOH, : 2) NaOQAcMeOH
Step 4 - Step §
| 6
O/\')L .

S‘;_tég' 1,2. & 3: Synthesis of compound {d)
(+/-)-3-(4-Hydrox y;phenyl)-2;mcthox y-propionic acid methyl ester
© Potassium err-butoxide (1.6 M in tetrahydrofuran, 1163 mL, 1.6 moles)
: 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 L) is added over 30 to 60 min. The reaction js stifred at




i socyanate (1 eq).are added. The reaction is stirred
at roomtenperature for 2 hours under orbital
stirring. The supported scavengers are filtered and
WO wasbadst wi ce with DCM The sol vent is renpvedT/uspm4/038232
the crude is used in the hydrolysis step. JO Step 4:
Synt hesi s of conpound (e&)2-Conpound (d) obtained from
Step 3 is dissolved in McOH and treated with 10 eq |
M aqueous NaOH sol ution. The reaction is stirred at

| 40[;?9%&@5&5 §EbY & dﬂaélh 'mtenhétﬁataxsbr owﬁﬁéme&.aegﬂpisejdaad a

yS|s M i n water unti |
soh@ildﬁ%)‘ trifwoadegic anh ydmie (Ui;ﬂ B eg:rﬁxﬁédnelnhmrtemdmfura'ﬁl{&OO mL)
residue.is diluted in CHCl 2/ H20 15 and fi qu
slowlyoyerg?d Bimrer thefeactor 3 o Wi ) R P 15 °C. The
-M5 to give the
reactiop F%%%%p@%@g@stggﬁ%{j?go@%ﬁ'@% (ES) for C21H25N06
[MH  38Badivet on ogbpo (5%, B75.9810s sspendedipasitdt/dsefuran (500

- TR N W

R nns?ﬁ@hﬁ%{?ﬁ brdfuran: g@d:@:ﬂ)‘ ithé ?éacﬁbﬁik }fa&e@)und&' didderOnQ Parr

1
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10% P THE + St'e ep 3
shal&!r epﬂp:{ig at fOo@Rbeﬁpcfatﬂm ﬂahemo@ﬁs bRirogenaddorhrb atrbout 19
-32 °C The r%\;tbture 1s fi %c\a/lreed over i—l o‘gulf)grr(]:g{(é( anﬁe'iparr shaker rinsed with
tetrahydrofuran (2000 ml). The organic solution is concentrated in vacuo to the Jowest
possible volume. Toluene (2500 mL) is added, and the solution washed carefally with

10% NaHCO; (280 ¢ in 2800 mL water). The Jayers are separated, and the organic phase

" is washed with water (2800 mL). The organic phase is concentrated & vacuo to provide

about 271.8 g (76%) of compound (d), (+/-)-3-(4-hydroxy-phenyl)-2-methoxy-propionic
“acid methyl] ester, as an oil. . '
- - Steg. 4: Sy, nthf_:sis of compound (f)
(S)-3-(4-hydrox y-phenyl')-2~mcthoxy-propionic acid sodium salt
-A solution of 0.75 M KHoPOy is adjusted topH=17.4 - 7.8 with 5 M

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

of compound (d)'(]{) 0 g, 47.6 mmol) in toluene (100 mL). The enzymatic hjrdrolysis is
carried out at room temperature, and1 M NaOH is added as needed to maintain a pH
above 6.5, The hydrolysis is stopped when the concentration of the aqueous Jayer

indicates the conversion ]S at 35 - 42%, generally w1thm about4 - 36 h, dependma on the

. activity of the enzyme. (See HPLC conditions be]ow) The enzyme is i ltered from the .

solution and rinsed with KH;P04 buffer solution (1 - 2 mL). The organic and agncaus

‘phases are sepafated. 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 scparated The volume of the isopropyl acetate portion
is measurcd and the concentration of compound (e) is calculated. The isopropy] ; acetate
phase is concentrated in vacuo to 70 - 80 mg/ml. The volume is measurcd and the moles

of compound () are calculated prior to crysta]hzahon Al room temperature and wnh

- moderate agitation, sodium acetate dissclved in methanol (11% wtfvo]) is added to the
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(9) (d) (e) Step 4 1) Chyrnotrypsin NaOAc/ MeCH 2)
NaQAcl MeOH Step 4 Step 5 (S) (R O O Ha+ 0- Na+ NO
"Ove HOJD h Ove Step 1 2 & 3 Synthesis of conpound (d)

- WO bovsmersdr (4- Hydr oxy- phenyl ) - 2-t net hoxy- pr opi Oiibfi"rtﬁﬁbdimsszn

methyl ester Potassiumrer7-butoxide (1.6 Min
tetrahydrof uran, 1163 rrL331 86 noles) 10 is cooled in
a dry ice/acetone bath to -40 C under nitrogen. A

m xture of 4- benzyl oxybenzal dehyde (358.9 g, 1.69

t ho t
isopfpolach i Tt P Ra )8 EatE i Phio df pufghéthe o
cofihdund (Bfofl ERG dchifeved. mzinemnatcrym! 2600106 19d8served within 5 —
| US2004/ 038232 -32-  -40 C for ab to 2
10 prie.alfmot. thesohadonuis segdef withhcqmppaundih; S’V'éc"( hpziness a&%@&stﬂ _
. | I- e

o0 T I SHRFGE LA AR 8 S 12 o
tenaflerdiiire, TABdryishds sredi teremamll washed with mnntpmpexgmaisepropyl

Q)

- than 15 C. The reaction is stlrre qQverni
 aceppto(SaEL b anbriastndey vacmmfasaa; arAoGn CaPBond 531 — 3.6 2)
vt b DS R M UG i s

' J_ndf’c'iﬂ:@ eBk)97%, tﬁ@ﬂﬁdzrﬁﬂﬂ; reﬂhﬁ%ﬂ'e@wtth]lltzed withyGnaflumesof 99%

1000 ni). “The reaction is placed under - hydr ogen on a
vol mlugmkbﬁom'ppwlfmfgaafe om tenperature. The

cti ,
R3S CIUPAEAR L R M et 015
H P94 £ 308b Aeefonitiies Bbwy 1 nlhfint Wavaleyigho230 am; ‘Q‘Eﬁ@f)mnhl)ent
The organic solution is_concentrated i ac9 é
RetnURs a5 SSTmPEd8) crfb3 - F4 T EOPBSE (1 5 S-3- Ael gt sopropy)
y\agpgjg fully with 10% NaHCO3
ace?ag Otgrga §6§8 B&ﬁf ter? ﬂ{fﬁe | ayers are separated,
- and the or gani c Btas§: Syighesissdfadmponhd @At er (2800 ni).

T O O ey Sh B IARSS DrbBlon RS o 04 9

The organic Jayer from the enzymatic hydrolysis (Step 4), containing
compound (g), is concentrated to an oil. The concentration of (R)-3-(4-hydroxy-phenyl)-
2-methoxy-propionic acid methyl ester contained in the oil is determined to be 0.40 g/g

0il-by HPLC, and the total amount of substrate is calculated. The oil containing (R)-3-(4-

hydroxy-phenyl)-2-methoxy-propienic acid methyl ester (1399 g, 6.65 mol, corrected for

concentration) is washed by combining with rerr-buty] methyl ether (11520 mL,, 8.2 voll'),
water (5120 mL, 3.6 vol) and 0.75 M KHaPO, buffer (2560 mL, 1.8 vol) that has been pH
adj_usted to 7.5 with 5 N NaOH. The resulting organic ']ay'ér is then taken into the
hydrolysis reaction by addi'no 0.75 M KH-JPoq buffcr (11560 mL, 8.3 vo]) that has been
pH adgusted to 7.5 with SN NaOH and chymolrypsm (25.6 g, 1.8 wt%). The reaction

" mixture is then stirred at 20 - 25 °C for 49 h with fast agitation while not a]]owmo 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 a1d cake is washed
| with 0.75 M KH.PO, buffer (1280 mL, 0.9 vol) that has been pH ad]usted 107.5withSN
-NaOH. Additional ierr-buty] methy) ether (].280 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 orga'nic phase and then lpweredu lo p_H = 2.0 with




about 271.8 g (769 of conpound (d),
(+/-)-3-(4-hydroxy-phenyl)-2-methoxy propionic 15
acid nethyl ester, as an oil. Step 4: Synthesis of

wo poospeund () PCT/US2004/638232

(S)-3-(4-hydroxy-phenyl)-2-met hoxy- propionic acid

sodiumsalt A solution q 0.75 MKH2PO4 is adjusted to
pH =7.4 - 7.8 with 5 M LklaCH Chirp CLEC CR enzyne is
added with noderate agitation followed by addition 20

A nRoF ORI 2yrb o T i€ bl R O 30Mp Sfiecto o
rerrio%mg@ﬁﬁblufe%na@iqrdm Md\apricand drehitasid ea@asashed thh 0.75M
tain a pH above 6.5. The hydrolysis is stoppe
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volI) ﬁﬁﬂhé"%l@nﬁ@fdsdpr@p}ﬂ abehe\i thcilih‘,ﬁn@:lnttﬁwd th &.65i ol 655!)0 mL) via

fromthe 25 solution, and rinsed with KH?PO4 buffer
vacgahulistiatign (45 °C/RSTHE)THe nuxtymfcsodm aestate (258-paak bgol) in

me a@:ﬁfﬁaﬁﬁm £ vobyis AaFEing Srodafiplufiof yedF£fhid & 1 35 oc.

6%? ofi lé‘%]oe%gd wza15cog? obhg (@?k&ﬁ?&ﬁa&@f 1350 63 9 - 10 h and

I sopropyl” acetdate, The layers are

. f'ltaap aﬂedseﬂid isTvashed| winke isoprdplybadetanp (1380 imla dE? ok, qwdiﬂctcd)and
i s measured, and the concentration of co (
- drieddn @ yReusHOVern 455 SpPeppightiograyide S‘é}’“ﬂﬂﬁg&?‘y &"dﬂ e, l3-¢-

hyd?oqgrcﬁ{%gﬁ 8\111['8% By ngll‘ﬂoﬁﬁ az sodﬁxgn H%a whie sYR4 Wil deS: 97.8%.

compoun e) are
calculated prior to crystalllzatlon room
tenperature and with no rat? gltatlon, sodi um
acetate dissolved in net 1% wt/vol) is added to -
- tiRg. 3 ethoxy-
L B e P D hethory
ratl o of sodium acet atepmp:omgapdund (e) of 1. 3 |s
achi eved. Haziness and crystal formati on |%(g§gerved
within 5 - 10 min. If not, the s ed with,
compound (f). Wien hazi rfgss and ﬁ%\ﬂématl on is
evident, the %ﬂ" tirring
conti nued for’ roomi5 terrperature The crystals
are filtergga shed with roomtenperature
- isopropyl -acetate (15 nL) and dried under vacuum at
45 C to obtain conpound (f) (3.1 - 3.6 g),
. (9) - 3-(4- hydroxy-phenyl) - 2- net hoxy- propi oni ¢ acid
~sodiumsalt. If chiral ee assay indicates ee <97%
the material is resluned/recrystallized with 15
vol unmes of 99% vol/vol solution of isopropanol/water -
at reflux. :
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h '—dl

10 HPLC conditions: Columm: Zorbax RX CG-8, 4.6 mmx 25
cm Mobile Phase: 70% 0.1 % H3PO4 / 30% Acetonitrile;
Flow | m/mn; Wavel ength: 230 nm Tenp: anbient;
woRgisrigid@n Times: conpound (e) = 4.3 - 4.6 m PCT/US2004/038232
compound (d) = 9.3 - 9.7 mn, isopropyl acetate = 9.9
- 10. 3, toluene: approx %3-nin. Step 5. Synthesis of
compound (h) 15
(R) - 3- (4- hydr oxy- phenyl ) - 2- met hoxy- pr opi oni ¢ aci d
sodium salt The organi c Reayin Schanet he enzymati c
hydrolysis (Step 4), containing conpound (g), is
concentrateed to an oil %Jhg concentrati on of t—BuOC

IV dlr oxy- herw met h OpCOMNE é
er @oﬁhal ne QE‘ t he of s determ negé;# 3’%%"\"
g leé by HPL dt ng afdent of
“ijs rate i s cal cul at 8tep frheNBi | ai ni ng (R) cf'"?ﬁ'
.20, hyt@oxy- phenyl ) - 2- met hoxy- prog'?onl c acid
ester (1399 g, 6.65 nol, corrected for concentratlon)
i s washed by conbi ni ng vvith ten-butyl nmet hyl_ et € Co,Me
(11520 m , olLCO,Mavat er T£2120 nl, 3.6
. 0.75 M KH? buff er * (2560—m—d. 8 vol) t 15 asmﬁeen
. ed”t 0 PM3 with 5 GHRROHMORe Rsulting
: O}'Ij%%?ll c lTayer is then takemydyy 0 the hydrol
reaction by(@ddi ng 0..75 M KHZPO4 buf f er (11?20 m., 8.3
vol) that has been 25 pH adjusted to 7.5 with 5 N

NaCH and chyﬁlw rypsin (25.6 g, 1. 8 wt %) . The%é%ctl on
A

m xt stirred at 20 - M t IhiOH
- fas g tatlon whi | e _not__ al HJWI cortt_) gt betweerr
- ERE agitator blade he }1&9% to m ni m z&HF, H,0

—efrZyre—destruxtion. e prodgct solutlonlsflltg{ee,cg-,
ov8OPHIOBL SupeFtR| (1) ande)the filter aid cake is

© WaEQEACHMLE h 0. 75 M KH2PO4 buffer (1280 ni, 0.9 vol)
-t hat g@ been pH adjusted to 7.5 with 5 N 30 NaCH.
Addl%l onal feri-butyl net hquﬁ her (1280 m, 0.9 vol)

is added to the pro on to make the
separatl on a} org@,mac and aqueous phases nore

aomeo phase is separated fromthe
~ phaseoand then lowered to pH = 2.0 with WO
-EQ-'DOS 061441 PCT/ US2004/ 038232 -34 4 N HC (3000 ni,
2.1 vol). The aqueous portion is filtered over Hyflo.
Supercel 0 to renove particulate matter fromthe
- enzynme and the filter ald cake vvashed with 0.75 M
KH2PO4 buffer (12 been pH

d

- adj uste with I The

extractl g&' (r4olﬂ¥ JrREY- 3&%@1}2\?0&0 orPrP’B F'{%dalé?&s’g%l?]g] SAer

acetat e (GGRHGAI(a), @ﬁ)—?ﬁ-(&h‘j&bﬁy-@h&zyﬂPe—mﬂhmmpmblomc acid

I sopropyl acetate i1s then-concentrated to 4,65 vol
'so@ﬁﬁmlm@xam;de 2, Step 5) (5.00 g, 22.9 mmol) is dissolved in methanol (125 ml)
and treated with methanesulfonic acid (7 A4 mL, 114, 6 mmol) The reaction is stirred at
-'room temperature for 1 h. The reacuon is concentrated in vacuo and the .‘lCSlﬂtiﬂ" residue -
taken up in diethyl ether. The organic portion is washed with water (2x) and saturated
NaHCO; so]utlon, dried (N#,SQy), filtered and concentrated in vacuo o y:c]d 400¢g
(83%) of an off-whltc solid. The material is used without fuﬂhcr purification. TH 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
(bds 1H), 3.95(dd, J=5.3,7.1 Hz, 1K), 3.71 (s, SH) 3.35 (s, 3]-]) 2.95 (m, 2H); MS

(c]ectrospray) 209 2 (ES—)
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25

vacuumdistillation (45 C/25"Hg). A m xture of sodium
acetate (258.5 g, 3.1 nol) in nethanol (2176 nL, 1.6
vol) is added to the product solution over 15 mn at

WO 2005/606128 C. The cl oudy solution is seeded Wedn/us2004/038232

compound (h), stirred at 20 - 25 C for 9 - 10 h and
filtered. The solid is wagshed wth isopropyl acetate
(1280 nmL, 0.9 vol), collected and 10 ' dried in a
- vacuum oven at 45 C overnight to provide conpound (h)
(521.69 g), (R -3ikd: Synthesis of compound (c)
hydr oxy- phenyl ) - Z= et hoxy- pr opr oni ¢ aci d sodi um sal t,
(lé)s3—é4—vdut-BatcsgtardoWl miatheay-phetyI B%metbsyrpropianiq #jid meth yl ester

[ 2 ( 4 Et HeRpowin) F) A& iy P2 M@W‘?"%{rﬂgwﬁp Lrigflipsqtved in

dRFQRIORIE 1e2E bty (i6hhoabetble (5,03 gM2s 6O G
ace%OOSIe(t)tgl44l)]ag,CTl US20041038235 350I%eactel(on che . “m)

- K@Dy (7,40 g,5Bl3@@Bm01)H®dN€B&h@tﬂNBmFBWOdQ@? (%95)s. Qti?pngw%) and

heapd gy 0 3 i Tagidly Npig Youd o TORTsachef is (e rep g,

-ace%@ﬁ]e,oaﬁ EdhcenrBEX in HBb. ThOrdsBhinElrSdiiudisidker uph ethyfacetate |
. -and washed sequentially with water, saturated NaHCO; solution, water, and brine. The
'org'anic phase is dried (N a_{SO__;;), filtered, and-concentrated in vacuo to yield 8.5 g, which
‘i used without further purification. "H NMR (400 MHz, CDC) 87.12 (d, J = 8.8 Hz,

2H), 6.81 {d, J = 8.3 Hz, 2H), 4.48 (s, 2H), 3.92 (m, 1H), 3.70 (s, 3H), 3.34 (s, 3H), 2.95

: (m’ ZH): ]-4:8 (S, 9H).

Step 3: Synthesis of compound (d)
(R)-3-(4-Carboxymethoxy-phenyl)-2-methoxy-propionic acid methyl ester
Compound (c) (8.5 g, 26.20 mmol), obtained from Step 2, is dissolved in

dichloromethane (190 mL)/trifluoroacetic acid (45 mL) and stirred 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 NaHCOjs solution (3x). The layers are separated, and the aqueous portion is

carefully acidified with 5 N HCl to about pH 3 — 4. The agueous is extracted with ethy)
acetate (3x), making sure rhe pH of the aqueous Jayer is still around 3 ~ 4 and adding

more 5 N HCl if necessary. The combined organic portions are dried over Na:SO,,

'fi_llc:ed and concentrated in vacuo to yield 6.75 g (96%) of a white solid, which is used

- without further purification. "H NMR (400 MHz, CDCIs) §9.5 (bd s, 1H), 7.15 @, J =

8.7 Hz, 2H}, 6.85 (d, J =8.8-Hz, 2H), 4.65 (s, 2H), 3.94 (dd, =53, 7.9 Hz, 1H), 3.7 (s,
3H), 3..34 (s, 3H), 2.96 (m, 2H); MS (e]cctrospray)’, 267.2 (ES-).




crNO' Owe EtO (fl 5 Step 1: Synthesis of conpound
(b) (R)-3-(4-Hydroxy-phenyl)-2-nmethoxy-propionic acid
nmet hyl ester Conpound (a),
wo(18p3/861444- hydr oxy- phenyl ) - 2- met hoxy- pr opi oni ¢ Beivilsz004/038232
sodiumsalt, (Exanple 2, Step 5) (5.00 g;.22.9 mmvl)
i s dissolved in nethanol -Y7&25 nL) and treated with
nmet hanesul fonic acid (7.44 nL, 114.6 mol ). The
reaction is stirred at 10 roomtenperature. for | h.
The - reaction is coSte&nwﬁttmlsiofcmgmamamd t he

resul tin resi due lﬁ | n di gt hyl et her.
Rn$4 B-4-Ehaxy- Rk&g bat rm(:%e}yJaalapnyl)-'hmethoxr

s_aturat ed NaHCO3sol Hic Sid i&l@&@ﬂl filtered
and concentrated in nguoiﬁolylﬁ%]{ 4.00 g (83!"70)
-of an of f Mathiddel : Salmpbund (D (et & 2885 mmol)seltamed frout Step 3, is

5 i Y bR Olschb M o LA00 M., COCLE) S 7. 06
- ylgkj)tns(’éuﬁ&h}i%nﬁﬁ% p‘?noslﬁuoh'}um ﬁe:%bﬁuB%hosbhatef(B@P)?lé %i o 3:’;[78
m@l)ehydrgsxheaw)maMQ (‘281 5835)78 m@bwﬂ o&thylamine (6.66 mL, 47.71

PC;S/ %cl)‘gadélugﬁ %2 g’o%l mn a%tlg a%h eS| xoy]i)hgfyqfe?hﬁamme 4.34
£, 0R243nidn iesddelu WY&&S&P&M‘E&BW@ 4id ﬂﬁﬁﬂﬁk}ﬁre is ﬂﬁ%é’cl‘i% Yoom

propionic acid neth ester nmpound (b) (5
10 temscrewrmfﬁsla)vouwm hi eRELin xsﬂépted wm:sdadnlgmmeu and washed

coRRa b bSO LSk A ERB Y gog brine. The
' %&u@ﬁmﬁﬁﬁ li9 AN S OAD Aty e @ aHAROHEBNLARM IR vEEloND yi6ld 17 g of an
and - heated to 70 C while rapidl t|rr|ng

omrmeocsl t?unfmlwr@aé@ pr@du¢t§yfsﬂrqa@ebdlromwgmhw teluting with 1:1

oDl e S B B8 T R B By &
15 7. BRQYSRIG.a Y 2Mh, mmﬁmeu 1@%@3& £2H)Ne 130G, aﬂl)tﬁ 6@(bd s, 1H),

wat er,  and bri ne ani Eﬁasels dri ed
SMdentl

4.43Ng 22 .03 Ga) 4 er7teH2a2i‘d)= £ 22 (5 SHAGL6 (b Iy @5 dHz, 2H),

3 A5 s Ut P 190k SOIT L 16315 S,

6.81 (d Metﬁo@ﬁCbﬁgoﬁﬂﬁ’(ﬂ) 4.9 )(ﬁdlsabi)vedﬁaaayxdauaﬂe H) ,

3.70 (s, 1.48 ((s
un@q.q)mtr@egp 159 -Syhend pgnd@pole&}rgggghls @gsled and the reaction is

20 stirred at room temperature for 1 h. The reaction is cooled in an ice bath.and 2-(4-
methoxyphenyljethylamine (1.21 eq):s added slowly. The reaction is-allowed to
rise to room temperature with stirring overnight. '],’hélreaction is washed
sequentially with 1 N HCI, saturated NaHCO; solution, and water. The organic

| . poﬁion is concentrated in vacuo. The resulting residue is redissolved in

: 25. - tetrahydrofuran. The solution is concénﬁaled in vacuo 10 remove ethy] acelate

 and provide a solid (93%). lfnecessa:y, the material is punf ied as descnbcd in

Method 1. '
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- (R) - 3- (4- Car boxynet hoxy- phenyl ) - 2- met hoxy- pr opi oni c
acid nethyl ester 15 Conpound (c) (8.5 g, 26.20 muol),
obtained from Step 2, is dissolved in dichloronethane

WO 2009061410 / tri fl uoroacetic acid (45 nL) and st pPCTab2604/038232

roomtenperature for 4 h. The reaction is
concentrated in vacuo, a38-the resulting residue is
di ssolved in ethyl acetate. The organic phase is
washed with water (3x). The product is extracted into

satur at ed NaHCO3 $¢dpf: |&nth(c;m)gf_c€ﬁhgoﬁﬂgts are
R e e Rp Ry Sl S whedion eyl methory-

|s extract ed W|th et hyl ,@9%%@,@3@ maki ng sure the
pH of the aqueous | ayer |s still around 3 ..4 and
addi ng  GempaBnl] (¢34 .0fg, 33 F@gmmmpl), obthined fioii Steg 4, is dissolved in

3 REERFPR LD I ol s iR et B ygrog el i 67.39
mniol) indwateP{95hmL pistiaiged and ¢hb eedceibh Eatlbﬁéd Mtfrfak F&Im @éinpé;ﬁure for
NVR ( 4oom CDC13) S 9.5 (bd s, 1H), 5 (d

abowp hg 'ﬂleHgtraMOfugmgg rqraoved in vgop, meth)g |q}her is agi;leq and the

sl pobjod i raciedy s ayels e Bpgollgaaind aqichyl fvepj extractd

w:tB 6170:'2 dle'ﬁﬁr] ethe\OTEO @?ﬂ&ﬁﬂfhﬂi&r EGI;S:H&%& QA4 02RAAR acidified with 1 N
Synt hesi s of compound

?G'EQ {3[5211’@3 ~vehifeonrgeipiveniA filteed, ?‘I“%E‘S‘E‘aﬁﬁw fichoromsipyog HThe

| so]u?ﬂ)ﬂd% dﬁeﬁﬁlgg%) (f@fe%ii Qﬁ%go%%hgatgﬁrb% k%'idd ?’fﬁ%"@?_%) '"H

- NMR ¢103VIHzs CDICI)i SR8 Y] Ji=n1 0] @h IR, gmgtmm edc( ¥501.719.5 Hz, 2H),

and treated with benzotri azol -

657 {3y 0 BG4S, 00 Hoh 380, 3.55 (g, 7 =7.0 Hz, 2H), 3.40 G,

SRS G SUSIET R ) DT 15 0B8R T8 . TR,

4 anetctod Mﬁmﬁl\(lﬁoﬁﬁ) 8112 ﬁszs 7111) 8008 l(hd t Wsn&a@tltﬂ)n? 13 (dd, J =

oled in an ice bat

1.7 25 % H%%H?»M?J%hi |=)197 Hﬁyﬁ Hﬁh 2. 68130m, G1), 48843 B PSilg, /=
ro8oth, 47| 3% BaSh I EIPFImESS QB S Gy 10, 201

1HY emt(t, dn: 7,9 -Hid, I2H) T30t 1 =d1.@ Rz BHeLOMS:— 300%vasfiedMass jon

o AL R R A B bt ne- The o gani ¢ pOTLion | o

20

ee L7 88 fhedRMme Lid F18mfiths W&Hlﬁﬁ L uYRE foﬁowmu

. yield 17 g of .an orange oil. Purity t crude produc
condiyions:| Cohmgel460ht®umt€dgmﬁﬂx%h5li%lu&nm@0mm isopropyl

o te/hexaneto ield 9.0 199 of a white
B a‘°°§8p!¥ mrqa&w %}b(ﬂé)mlé“mll(\‘f 499%, J=6.8

Hz, 2H), 7.04 (dd,. J =1.8, 6.6 Hz, 2H), 6.80 (m 4H),
6.60 (bd's, | H, - .
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4.43 (s, 2H), 4.01 (g, J = 7.0 Hz, 2H), 3.94 (m | H),

3.72 (s, 3H),. 3.56 (g, J = 6.5 Hz, 2H), 3.34 (s,

3H), 2.99 - 2.95 (m 2H), 2.76 (t, J = 7.0 Hz, 2H),
WwWOoReelosia41 J = 7.0 Hz, 3H). Method 2: Conpound Kaiyug2004%038232

eq) is dissolved in ethyl acetate wunder nitrogen.

1,1 -Carbonyl diimdazol e.391. 27 eq) is added, and the

reaction is .20 stirred at roomtenperature for | h.

The reaction is cooled in an ice bath and 2-(4

et hoxyphenyl) et hyl am ne (Ekadibieq) is added slowy.
The reaction is allowed to rise to roomtenperature

wi 6B (4 Ea-ﬂgEdmmth)—eﬂmléawewﬂdnethgxw%aslwedl)-2-methoxa/-
sequentially with I ]Bm saku é%ed NaHCOL sol uti on,

and water. The orgam c RS concentrated in
vacuo. The resulting residue is redigsohyed 051-125
tetrahydrofuran. The solygion is qentrhted”i n vacuo
torenove ethyl acgtate agd provi#e & solOMe(93% . |f
necessary, the I [ [ bur i®i ed’as described in
Method L WO 20081081111 PCKHUS2004/ 038232 -38 Step 5:
Synt hesi s ofEthrrpound (f) (R- 3-(4-{

[ 2- (4- Et hoxy- phenyl ) - et hyl car banoyl ] - net hoxy) - phenyl ) -

2- met.hoxy- propionic acid Conpound (e) (14.0 g, 33.70
nmol ) , obnﬁstnﬁﬂcoﬁﬁ §is€tﬂeﬁared By ess%ﬁ@au}gef@nbw e ﬁroceduresas

tetrahydrof uran (240 and cooled in an ice bat

desqribed imEngmpled @@m«S.)—f&iwydmyamenyiﬁﬁfryethﬁxmmor(:ggmd sodium

 salf PR REE P i SRR oL BT bt inel SR otuene

is HidON Stbp NanEMiethodd Bk airplees, ISedp 4)5s ag&ﬂed W iMidh 1,1°-carbonyl-

.aqueous portion is extracted. The layers are
diigudagelyiagthy geetelBe aqueous layer is extracted with
nmore diethyl ether. The aqueous | ayer is separated and
carefully acidified with I N 10 HCI. The resulting
white precipitate is fiRéatiogSahent aken up in
- dichloronethane. The solution is dried (Na2SO4),
“filtered, )a:nd concent ngdRei N vacuo to yield 12. 4.Bgoc

929 MVR (400 MHz,_GDCI 3 M = 1

3 H) © w5=104 (ddMedH 1. 7)W 6. 't @ﬁﬁwl

663"(ﬂ*bd in, ﬁ%ﬁz : 4 fm 3H) g
q, J 0 Hz, 2 10 (m 1

(m l{’ 2.76 (?) J = 7. o Hz, 2H) &f 40((t J|:|)7 teP]2
Hz, 15 'H NMR 1400 Mz, DI\/SOd6) S 12.68 (s,

7, 4 d { 306%7 HZ H," 7.11 (dd, COMe
6.5 - ﬁg\w .5 1t, (ZZUL (Mo :
33&62 % Bh, 3. 95 (gihend‘ ‘HO

o3 ()

THF, H,0
CDI, EtOAc Step 5
Step 4 S

’/YcoaH
ot Sade
EtO 0 _ :




7.0 Hz, 21-1), 3.87 (g, J =4.81)z, | H, 3.30 (m
3H), 3.20 (s, 31-1), 2.8 (m | H, 2.81 (m | H),
2.65 (t, J =7.0 Hz, 2H),1.31 (t, J = 7.0 Hz, 3H).

WO @MB6r4200% purity: Mass ion of 400.6 (ES-), Pamwsémﬁ!ﬁszsz
(ES+). 20 ee = 97.8% retention tinme = 6.71 mn as
determ ned by chiral HPLGgunder the follow ng
conditions: Columm: 46 x 15 cm Chiral pak AD-H, El uent:
50:50: 0.1 isopropyl al cohoUheptane/trifluoroacetic

ecg%%_{?%? %tlgg énghem- 5 89nin' ¢ de?e?ﬂuﬁ?:@by\@l%f)ﬁ?i@q;n%}the following

32 39 Exanple 4 (S
cohartzbés ECblmw dbenps c)méﬂimlpahr%;&]hemeﬁmmﬂ)l isbgroyy)) -
hoxy- propionjc acid CozH N OWwe |1Q O Eto 5 The

aquhpllbem?ﬁaﬂﬁarqageqsraéwafw Y0 suiming UM: 2700811 owi ng
MESFoRo P AR B 3o 05 065 LabindR AP B 34 1Pl g 6 e, 2,
TG A2 A R AT 2B Sl G, B, 355

- (qSt=f6L6 ﬁzami) Nemf(@csl% 8 FRam| e 13.2, $leanz, AH)| 399964 /4.2, 6.9 Hz,

; carbonyl 9 0 diinidazole in ethyl
TERG Y6 (o R4 8P, BORdmi=5 3185 SHINL SCB CO M (-8 C Br
O Na* MOH\ z KzCluaNl HO/ Owe Step 1 HO Owve CH3CN
(a) (b) Step 2 COzMe TFA CO2Me ~~r1 t -- [/ Owe
t-BuCO~0 I ~ Owe toluene HO2C O Step 3 (d)

8
2
(




~ NFi2 Hnn~CO2Me EtO | HO OV 1JOH Et0" v O THF, H20O
CDl,. EtQAc (e) Step 5 Step 4 CO2ZH N O' Owe E10 ($
WO 2005/ 061441 PCT/ US2004/ 038232 -40 ee = 98. 0%
retention time = 5.59 mn as determned by chiral HPLC
under the followng conditions: Colum: 46 x 15 cm
Chiral pak AD-H, Eluent: 50:50:0.1 isopropyl
al cohol / heptane/trifluoroacetic acid; Flow 0.6
m/mn; UW: 270 nm Mass ion of 400.5 (ES-) and 402A
(ESt+); 1 HNWMR (CDC13) d 7.17 (d, J=8.6 Hz, 2H), 5
WHAPIS dLAIMEOISHZ, 2H), 6.79 (m 4H), 6.61 (bd m 1H),
4.42 (s, 2H) 4.01 (m 3H), 3.55 (g, J==6.6 Hz, 2H),
3.41 (s, 3H), 3.10 (dd, J=14.2, 46Hz|H),299
(dd, J=14.2, @\ gompoundiaving aptruptural fermglaLHz, 2H)
1.41 (t, ‘SHgHZ 3H). 41 WHAT IS CLAIMED IS: 1. A
ayl

compound h g a structural formulal, OHOH OR \
ON O OR2_ ~gor—~a _phatmaceutically acceptable salt,
sol vate, Rydrdte o preoi somgf thereof, wherein:

, No o~
O
OR?
ora phannaceuticaﬂy 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 is structural
formula II, |

H
T
| o ' OR?

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

each independently: methyl or ethyl.

3. Thecompound of Claim 2, wherein the compound is (28)-3-(4-{[2-
(4-.methoxy~,pheny1)-ethylcarbamoyl]-meﬂmxy}--phenyl)-2—methoxyepropionic acid of
structiral formula 111, ' '

T
- © ' “OMe

or a pharmaceutically acceptable salt, solvate or hydrate thereof.




R and R2 are each independently: nmethyl or ethyl. 2:
The conmpound of Caiml1l, wherein the conmpound is
structural formula Il, OH OH ORS\ ON/ O\/\ OR2
Il or a pharmaceutically acceptable salt, solvate or
hydrate thereof, wherein:: R and R2 are each
i ndependently: nethyl or ethyl. 3. The conpound of
Claim 2, wherein the conpound is 42S)-3-(4-{][ 2-
(4- met hoxy- phenyl )-- et hyl car banoyl ] - net hoxy} - phenyl ) - 2-
nmet hoxy-propionic acid of structural formula Il1l, OH
Ove \ | Qj\ ifle@Mipoddd ofClafn PHRREBRAHE b&ﬁi:.&md is 3- (4-{[2-(4-
acceptabl e salt, Ipvate or hydrate thereof. -
ethoxy—plwnyl)-ﬂﬂlylcm:hamoyl]—methox.y} -phcnyl)-&gnemoxyrpg)p@@np acidof

erein the conpound is 3-(4-{[2-(4-.
Su%%ﬁgéy P enQr? et hyl car banoyl ] - net hoxy} - phenyl ) - 2- net h

oxy- propi oni @acid of structural fornula IV, O HO/

H Ow i O N |DEt
E .
gl
O
OFt

HO
ora phannaceutically acceptable salt, solvate or hydrate thereof.

5. The compound of Claim 4, wherein the compound is (S)-3-(4-{[2-
(4-cthoxy~phenyl) -ethylcarbamoyl|-methoxy} - phcnyl) 2—methoxy propionic  acid of
structural formula V,

ora phanﬂaceuﬁcally acceptable salt, solvate or hydrate thereof.

' 6. A phannaceutlcal composition oompnsmg a pharmaceutlcally
‘acceptable carrier and a compound of any one of Claxms 1-5 or a pharmaceutlcally

iacoeptable salt, solvate or hydrate thereof.

7. - A pharmaceutical composition coinpﬁSiﬁg' -

(Da compound of any one of Claims 1-5, or 4 pharmaceutlcally
acceptable salt, solvate, hydrate or stereoisomer thereof; 7

(2) a second therapeutic agent selected from the group consmtmg oft’

insulin sensmzers sulfonylureas, biguanides, meghtlmdes thzazohdmedwnes o-




IV or a pharmaceutically acceptable salt, solvate or
hydrate thereof. 5. The conpound of Claim4, wherein
the conpound is (S)-3-(4-{[ 2-

(4- et hoxy- phenyl ) - et hyl car banoyl ] - met hoxy} - phenyl ) - 2-m
et hoxy-propionic acid of structural formula V, O HO
H Owe ON CEt V or a pharnaceutically acceptable

salt, solvate or hydrate therd8of b. A pharmaceutica
conmposition conprising a pharnmaceutically acceptable
carrier and a conpound of any one of Clains 1-5 or a

I

‘?‘@‘%@? ﬁﬂﬁl}%ﬁﬁ‘% 1ﬂsu§?§§§§&?@%&ssﬁhﬁhno§?tll el Cﬁ&aﬁég:'gﬁﬁt& plasma
H@I}raasmmtsnbl%@ Gy rasimetasd lnﬁihaﬁoms sthtiBs, aoryl EOA cholestrol

‘ t t abl hydr at
St s R s e R

ﬁsﬁt@cﬁ%mggmgsPﬁug@ﬁ@p conS| sting of. insulin
sensitizers f onyl ur eas, gganldes megl i tini des,

t hi azol | d(%@ﬁn@mﬁé@aﬁla@aoe@ng@ degertable ghiist.t or s,

. insulin secretogogues, insulin, antlhyperllplden1c
agents, plasma HDL-raising agents, HMG CoA reductase
inhibitors, statins, acryl CoA:cholestro
acyl transferase inhibitors, antiobesity conpounds,
anti hyperchol esterol em ¢ agents, fibrates, vitamns

.and aspirin; and (3) optionally a pharmaceutically

~acceptable carrier. 44 8. A conposition conprising of
an effective anpbunt of a compound of any one of C ains
1-5; and an effective anount of second therapeutic
agent selected fromthe group consisting of: insulin
sensitizers, sulfonylureas, biguanides, nmeglitinides,




t hi azol i di nedi ones, a-glucosidase inhibitors, insulin
secretogogues, insulin, antihyperlipidemc agents,

pl asma HDL-rai si ng agents, HMG CoA reduct ase
inhibitors, statins acryl CoA:cholestero

acyl transferase inhibitors, antiobesity conpounds,

anti hyperchol esterol em ¢ agents, fibrates, vitamns
and aspirin; said conpositiomgfor use in treating a
di sease or condition in a mammal selected fromthe
group consisting of hyperglycem a, dyslipidema, Type

L 8 Nl R AR B compon

offaigbeid f Olasih pLyeiidan dfftRevd hipbUd@second therapeutic agent selected
hyper chol esterem a, hypertension, obesity, anorexia L
rpy| therEPUPaFBFISting OF dpypdigsensitizers sylfanyiurear. tigunsidse, mpglitinides,
- i es J.psul in.resjst is . .
offndhpRas e LB 0SL LG, = Moy S-Byoppups, i,
ankihypertipid@mi® Bgem®) qRasm L HDILYradGe phaid, ¢1da-CoA Selhiwddse inhibitors,
or hydrate thereof, for the nmanufacture of a. .
stafingi caemint Ceorhelreenol e aeylaarsteresen dHtors: o ntiohssitat eempounds,
afthyBorBRAR terbomik R o
1: gﬁe or A pharlErr%ggg%’i %5%?%%@%%?%%?%%%? ’aﬁis%ch atSirgFbn for use
inofreditpg ran tliseaseerrecdnditiopr int henavemelf seltated flofn the group consisting of

di nt for.the t t pent. of djab 11.. Use of .. .
h)g%a%?%geéadd S 1rp ?%nt% E@‘lgp%gs, (ﬁ“ﬁ)&?{ glsabetes, hypert%ggfcendemla,

syROAMMEACE Uiniselal Irisista®ee HeaR! RilsR! tdiattfib UdsBpRibmbty Cﬁy%'éﬁipidemia,
thereof, for the manut acture of a nedicanent for the
hyperchglegisramiaf - byririsegdien seliesity,ecanoraxia t heligiapupnorexia nervosa,

cagr:ﬁg -isﬁﬁliap(@ifggse Q%(@ gfl%téi?gagesam}%éﬁsluﬁhqgsﬂtgmg és;‘l;-%{ gc’)emlgcl;ncnt.

etes, lype riglyceri
syndronme X, insulin resistance, heart failure,
di abetic dyslipidenja, hyperlipidem a, .
hyper chol ster&ﬁ? ot hy pepesindopt e Oupy of 5 Gdsimgi 4-5, or a

- ptAthAEBcal BN Q8RN iaBl S A3fateCar HLAURSGLRE, g& zﬁ@%?anﬁﬁgture of a

- other diséases” where insulin resistance’i
medingaoens ier, the treatment of a eondition modulated by a PPAR.

10.  Use of a compound of any one of Claims 1-5, or a
pharmaceutically acceptable salt, solvate of hydrate thereof, for the manufacture of a
- medicament for the treatment of diabetes.

o 1. U seofa coﬁipou‘nd' of any one of Claims 1-5 or a pharmaceutically
a _-a'ccépt“able. salt, 'solua;fé:ﬁf hydrate thereof, for the m'anufactﬁre of a medicament for the
A freatment of a disease selected from the group consisting of hyperglycemia, dyslipidemia,
Type 11 diabetes, Type I diabetes, hypertriglyceridemia, syndrome X, insulin resistance,
heart .faill_,ure, dizbetic -dyslipidemia, hyperlipidemia, hypercholésteremia, hypertensior,

~ obesity, anorexia bulimia, anorexia nervosa, cardiovascular disease and other diseases

‘where insulin resistance is a component. -




